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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 MBI R P RS BRZ X 58, REGXN5 1, I ] ERUE - . KRS TH R
FHHRAE T AE S WEAT 1Y Python fURSAMUX 1455 A — AU ERAR ARV I py_DECREF () Jii 0] 3]
AP, LA AT AR A A fE R

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

AR N Pl AE S FE B Py _Tnitialize () ZAT YA Py_SetProgramName (file) SRR IE &R
WF. W pyTHONHOME 39K £ 78 3 M i% & 9 H. pyTHONPATH IR &9l A BIARME S 22 Hil.
BLSE AP AU Y. AR T AR E B Qi Py_GetpPath (), 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
PyCFunctionWithKeywords
PyCFunction_Call ()
PyCFunction_GetFlags ()
PyCFunction_GetFunction ()
PyCFunction_GetSelf ()
PyCFunction_New ()
PyCFunction_NewEx ()
PyCFunction_Type
PyCMethod_New ()
PyCallIter_New()
PyCalllIter_Type
PyCallable_Check ()
PyCapsule_Destructor
PyCapsule_GetContext ()
PyCapsule_GetDestructor ()
PyCapsule_GetName ()

PyCapsule_GetPointer ()

16
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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

PyDictIterKey_Type

24. ZR APIBIAE
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PyDictIterValue_Type
PyDictKeys_Type
PyDictProxy_New()
PyDictProxy_Type
PyDictRevIterItem_ Type
PyDictRevIterKey_Type
PyDictRevIterValue_Type
PyDictValues_Type
PyDict_Clear()
PyDict_Contains ()
PyDict_Copy ()
PyDict_DelItem()
PyDict_DelItemString()
PyDict_GetItem()
PyDict_GetItemString ()
PyDict_GetItemWithError ()
PyDict_Items ()
PyDict_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 ()
PyErr_ ExceptionMatches ()
PyErr_ Fetch()

PyErr_Format ()

18
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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()

e PyErr SyntaxLocationEx ()

e PyErr WarnEx ()

e PyErr WarnExplicit ()

24. ZR APIBIAE 19



The Python/C API, Z{THa4 3.12.11

e PyErr WarnFormat ()

e PyErr WriteUnraisable ()

e PyEval AcquireLock ()

e PyEval_AcquireThread()

e PyEval_CallFunction ()

e PyEval_CallMethod()

e PyEval_CallObjectWithKeywords ()
e PyEval_EvalCode ()

e PyEval_EvalCodeEx ()

e PyEval_ EvalFrame ()

e PyEval EvalFrameEx ()

e PyEval_GetBuiltins()

e PyEval_GetFrame ()

e PyEval_ GetFuncDesc ()

e PyEval_GetFuncName ()

e PyEval_GetGlobals ()

e PyEval_GetLocals ()

e PyEval_InitThreads ()

e PyEval_ReleaseLock ()

e PyEval ReleaseThread()

e PyEval_ RestoreThread()

e PyEval_ SaveThread()

e PyEval_ThreadsInitialized()
e PyExc_ArithmeticError

e PyExc_AssertionError

e PyExc_AttributeError

e PyExc_BaseException

e PyExc_BaseExceptionGroup

e PyExc_BlockingIOError

e PyExc_BrokenPipeError

e PyExc_BufferError

e PyExc_BytesWarning

e PyExc_ChildProcessError

e PyExc_ConnectionAbortedError
e PyExc_ConnectionError

e PyExc_ConnectionRefusedError
e PyExc_ConnectionResetError
e PyExc_DeprecationWarning

e 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

2.4.

ZIR API AT

21



The Python/C API, Z{THa4 3.12.11

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 ()
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PyFrozenSet_Type

PyGC_Collect ()

PyGC_Disable()

PyGC_Enable ()

PyGC_IsEnabled()
PyGILState_Ensure ()
PyGILState_GetThisThreadState ()
PyGILState_Release ()
PyGILState_ STATE

PyGetSetDef

PyGetSetDescr_Type
PyImport_AddModule ()
PyImport_AddModuleObject ()
PyImport_AppendInittab ()
PyImport_ExecCodeModule ()
PyImport_ExecCodeModuleEx ()
PyImport_ExecCodeModuleObject ()
PyImport_ExecCodeModuleWithPathnames ()
PyImport_GetImporter ()
PyImport_GetMagicNumber ()
PyImport_GetMagicTag ()
PyImport_GetModule ()
PyImport_GetModuleDict ()
PyImport_Import ()
PyImport_ImportFrozenModule ()
PyImport_ImportFrozenModuleObject ()
PyImport_ImportModule ()
PyImport_ImportModuleLevel ()
PyImport_ImportModuleLevelObject ()
PyImport_ImportModuleNoBlock ()
PyImport_ReloadModule ()
PyIndex_Check ()
PyInterpreterState
PyInterpreterState_Clear ()
PyInterpreterState_Delete()
PyInterpreterState_Get ()
PyInterpreterState_GetDict ()
PyInterpreterState_GetID ()

PyInterpreterState_New ()
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PyIter_Check()
PyIter_Next ()

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

PyList_Sort ()

PyList_Type

PyLongObject
PyLongRangelIter_Type
PyLong_AsDouble ()
PyLong_AsLong ()
PyLong_AsLongAndOverflow ()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow ()
PyLong_AsSize_t ()

PyLong AsSsize_t ()
PyLong_AsUnsignedLong ()
PyLong_AsUnsignedLongLong ()
PyLong_AsUnsignedLongLongMask ()
PyLong_AsUnsignedLongMask ()
PyLong_ AsVoidPtr ()
PyLong_FromDouble ()
PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong_FromSize_ t ()
PyLong_FromSsize_t ()
PyLong_FromString()

PyLong_ FromUnsignedLong ()

PyLong_FromUnsignedLongLong ()
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PyLong_FromVoidPtr ()
PyLong_GetInfo()
PyLong_Type

PyMap_Type
PyMapping_Check ()
PyMapping_GetItemString()
PyMapping_HasKey ()
PyMapping HasKeyString ()
PyMapping_Items ()
PyMapping_Keys ()
PyMapping_Length ()
PyMapping_SetItemString()
PyMapping_Size ()
PyMapping_Values ()

PyMem Calloc ()

PyMem Free()

PyMem Malloc ()
PyMem_Realloc ()
PyMemberDef
PyMemberDescr_Type
PyMember_GetOne ()
PyMember_SetOne ()
PyMemoryView_FromBuffer ()
PyMemoryView_FromMemory ()

PyMemoryView_FromObject ()

PyMemoryView_GetContiguous ()

PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef
PyModuleDef_Base
PyModuleDef_Init ()
PyModuleDef_Type
PyModule_AddFunctions ()
PyModule_AddIntConstant ()
PyModule_ AddObject ()

PyModule_AddObjectRef ()

PyModule AddStringConstant ()

PyModule_AddType ()
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e PyModule_CreateZ2 ()

e PyModule_ ExecDef ()

e PyModule_ FromDefAndSpecZ2 ()

e PyModule_ GetDef ()

e PyModule_GetDict ()

e PyModule_GetFilename ()

e PyModule_GetFilenameObject ()
e PyModule_ GetName ()

e PyModule_GetNameObject ()

e PyModule_GetState()

e PyModule_New ()

e PyModule_NewObject ()

e PyModule_SetDocString()

e PyModule Type

e PyNumber_Absolute()

e PyNumber_ Add()

e PyNumber_And ()

e PyNumber_AsSsize_t ()

e PyNumber_Check ()

e PyNumber_Divmod ()

e PyNumber_ Float ()

e PyNumber_FloorDivide ()

e PyNumber_InPlaceAdd()

e PyNumber_InPlaceAnd()

e PyNumber_InPlaceFloorDivide ()
e PyNumber_InPlaceLshift ()

e PyNumber_InPlaceMatrixMultiply ()
e PyNumber_InPlaceMultiply ()

e PyNumber_InPlaceOr ()

e PyNumber_InPlacePower ()

e PyNumber_InPlaceRemainder ()
e PyNumber_InPlaceRshift ()

e PyNumber_InPlaceSubtract ()

e PyNumber_InPlaceTrueDivide ()
e PyNumber_InPlaceXor ()

e PyNumber_Index ()

e PyNumber_Invert ()

e PyNumber_Long ()

e PyNumber_Lshift ()
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e PyNumber MatrixMultiply ()
e PyNumber_Multiply ()

e PyNumber_Negative ()

e PyNumber_Or ()

e PyNumber_Positive()

e PyNumber_Power ()

e PyNumber_Remainder ()

e PyNumber_Rshift ()

e PyNumber_Subtract ()

e PyNumber_ToBase ()

e PyNumber_TrueDivide ()

e PyNumber_Xor ()

e PyOS_AfterFork ()

e PyOS_AfterFork_Child()
e PyOS_AfterFork_Parent ()
e PyOS_BeforeFork ()

e PyOS_CheckStack ()

e PyOS_FSPath ()

e PyOS_InputHook

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

e PyOS_mystricmp ()

e PyOS_mystrnicmp ()

e PyOS_setsig()

e PyOS_sighandler_t

e PyOS_snprintf ()

e PyOS_string_to_double ()
e PyOS_strtol ()

e PyOS_strtoul ()

e PyOS_vsnprintf ()

e PyObject

e PyObject.ob_refcnt

e PyObject.ob_type

e PyObject_ASCII()

e PyObject_AsCharBuffer()
e PyObject_AsFileDescriptor ()
e PyObject_AsReadBuffer ()

e PyObject_AsWriteBuffer()

24. ZR APIBIAE 27



The Python/C API, Z{THa4 3.12.11

e PyObject_Bytes ()

e PyObject_Call()

e PyObject_CallFunction()

e PyObject_CallFunctionObjArgs ()
e PyObject_CallMethod/()

e PyObject_CallMethodObjArgs ()
e PyObject_CallNoArgs ()

e PyObject_CallObject ()

e PyObject_Calloc/()

e PyObject_CheckBuffer ()

e PyObject_CheckReadBuffer ()
e PyObject_ClearWeakRefs ()

e PyObject_CopyData ()

e PyObject_DelItem()

e PyObject_DelltemString()

e PyObject_Dir()

e PyObject_Format ()

e PyObject_Free()

e PyObject_GC_Del ()

e PyObject_GC_IsFinalized()
e PyObject_GC_IsTracked()

e PyObject_GC_Track ()

e PyObject_GC_UnTrack ()

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

e PyObject_GetAttr ()

e PyObject_GetAttrString/()

e PyObject_GetBuffer ()

e PyObject_GetItem()

e PyObject_GetIter()

e PyObject_GetTypeData ()

e PyObject_HasAttr()

e PyObject_HasAttrString()

e PyObject_Hash ()

e PyObject_HashNotImplemented ()

e PyObject_Init()
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PyObject_InitVar()
PyObject_IsInstance ()
PyObject_IsSubclass ()
PyObject_IsTrue ()
PyObject_Length ()
PyObject_Malloc ()
PyObject_Not ()
PyObject_Realloc ()
PyObject_Repr ()
PyObject_RichCompare ()
PyObject_RichCompareBool ()
PyObject_SelfIter ()
PyObject_SetAttr ()
PyObject_SetAttrString ()
PyObject_SetItem()
PyObject_Size()
PyObject_Str ()
PyObject_Type ()
PyObject_Vectorcall ()
PyObject_VectorcallMethod/()
PyProperty_Type
PyRangelIter_Type
PyRange_Type
PyReversed_Type
PySeqgIter_New ()
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 ()
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PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice ()
PySequence_Size ()
PySequence_Tuple ()
PySetIter_Type
PySet_Add ()
PySet_Clear ()
PySet_Contains ()
PySet_Discard()
PySet_New ()

PySet_Pop ()
PySet_Size()

PySet_Type
PySlice_AdjustIndices ()
PySlice_GetIndices()
PySlice_GetIndicesEx ()
PySlice_New/()
PySlice_Type
PySlice_Unpack ()
PyState_AddModule ()
PyState_FindModule ()
PyState_RemoveModule ()
PyStructSequence_Desc
PyStructSequence_Field
PyStructSequence_GetItem()
PyStructSequence_New ()
PyStructSequence_NewType ()

PyStructSequence_SetItem()

PyStructSequence_UnnamedField

PySuper_Type

PySys_AddWarnOption ()

PySys_AddWarnOptionUnicode ()

PySys_AddXOption ()
PySys_FormatStderr ()
PySys_FormatStdout ()

PySys_GetObject ()
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PySys_GetXOptions ()
PySys_HasWarnOptions ()
PySys_ResetWarnOptions ()
PySys_SetArgv ()
PySys_SetArgvEx ()
PySys_SetObject ()
PySys_SetPath ()
PySys_WriteStderr ()
PySys_WriteStdout ()
PyThreadState
PyThreadState_Clear ()
PyThreadState_Delete ()
PyThreadState_Get ()
PyThreadState_GetDict ()
PyThreadState_GetFrame ()
PyThreadState_GetID()
PyThreadState_GetInterpreter ()
PyThreadState_New ()
PyThreadState_SetAsyncExc ()
PyThreadState_Swap ()
PyThread_GetInfo()

PyThread ReInitTLS()
PyThread_acquire_lock ()
PyThread_acquire_lock_timed()
PyThread_allocate_lock ()
PyThread create_key ()
PyThread delete_key ()
PyThread_delete_key_value/()
PyThread_exit_thread()
PyThread_free_lock ()
PyThread_get_key_value/()
PyThread_get_stacksize ()
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()
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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_GetModule ()
PyType_GetModuleState ()
PyType_GetName ()
PyType_GetQualName ()
PyType_GetSlot ()
PyType_GetTypeDataSize ()
PyType_IsSubtype ()
PyType_Modified()
PyType_Ready ()
PyType_Slot

PyType_Spec

PyType_Type
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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 ()
PyUnicodeIter_Type
PyUnicodeTranslateError_GetEnd()
PyUnicodeTranslateError_GetObject ()
PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_GetStart ()
PyUnicodeTranslateError_SetEnd()
PyUnicodeTranslateError_SetReason ()
PyUnicodeTranslateError_SetStart ()
PyUnicode_Append ()
PyUnicode_AppendAndDel ()
PyUnicode_AsASCIIString()
PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatinlString()
PyUnicode_AsMBCSString ()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()

PyUnicode_AsUCS4Copy ()
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PyUnicode AsUTF16String ()
PyUnicode_AsUTF32String()
PyUnicode_AsUTF8AndSize ()
PyUnicode_ AsUTF8String ()
PyUnicode_AsUnicodeEscapeString()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()
PyUnicode_DecodeRawUnicodeEscape ()
PyUnicode_DecodeUTF16 ()
PyUnicode_DecodeUTF1l6Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTF8 ()
PyUnicode_DecodeUTF8Stateful ()
PyUnicode_DecodeUnicodeEscape ()
PyUnicode_EncodeCodePage ()
PyUnicode_EncodeFSDefault ()
PyUnicode_EncodeLocale ()
PyUnicode_FSConverter ()

PyUnicode_FSDecoder ()
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PyUnicode_Find()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV ()
PyUnicode_FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString ()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_InternFromString()
PyUnicode_InternInPlace ()
PyUnicode_IsIdentifier()
PyUnicode_Join()
PyUnicode_Partition()
PyUnicode_RPartition ()
PyUnicode_RSplit ()
PyUnicode_ReadChar ()
PyUnicode_Replace()
PyUnicode_Resize ()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines ()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type
PyUnicode_WriteChar ()
PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
PyVectorcall_Call ()
PyVectorcall NARGS ()
PyWeakReference
PyWeakref_GetObject ()

PyWeakref_ NewProxy ()
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PyWeakref_ NewRef ()
PyWrapperDescr_Type
PyWrapper_New ()
PyZip_Type
Py_AddPendingCall ()

Py AtExit ()
Py_BEGIN_ALLOW_THREADS
Py _BLOCK_THREADS
Py_BuildValue ()
Py_BytesMain ()

Py _CompileString()
Py_DecRef ()
Py_DecodeLocale ()
Py_END_ALLOW_THREADS
Py_EncodeLocale ()
Py_EndInterpreter()

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

Py FinalizeEx()

Py _GenericAlias ()

Py _GenericAliasType
Py_GetBuildInfo()

Py GetCompiler()

Py _GetCopyright ()
Py_GetExecPrefix()
Py_GetPath ()
Py_GetPlatform()

Py GetPrefix()
Py_GetProgramFullPath ()
Py_GetProgramName ()

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

Py _IncRef ()
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Py Initialize()

Py InitializeEx()
Py_Is()

Py _IsFalse()

Py IsInitialized()
Py_IsNone ()

Py _IsTrue ()

Py _LeaveRecursiveCall ()
Py _Main ()
Py_MakePendingCalls ()
Py _NewInterpreter()
Py_NewRef ()
Py_ReprEnter ()
Py_ReprLeave ()
Py_SetPath ()
Py_SetProgramName ()
Py_SetPythonHome ()
Py_SetRecursionLimit ()
Py_UCS4

Py _UNBLOCK_THREADS
Py_UTF8Mode
Py_VaBuildValue ()
Py _Version
Py_XNewRef ()

Py _buffer
Py_intptr_t

Py _ssize_t
Py_uintptr_t
allocfunc
binaryfunc
descrgetfunc
descrsetfunc
destructor
getattrfunc
getattrofunc
getbufferproc
getiterfunc

getter

hashfunc
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initproc

inquiry
iternextfunc
lenfunc

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

visitproc
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HEE% API

ATET Y R BCRE FC VAR THE S8 28 o DX PR IE 1Y Python JEARHD , (HEATREAR ARVFARTESE TR )y
KGRI T .,

X L8 PR BT A LA T AR 2 R E BRI B S AE MBS . T AT 5 A Pry_eval_input,
py_file_input MlPy_single_input. iXEEFFSAERZ EAINERIE S W RECCEY AL .
R X S BRI LA W DA Z FILEx TES . A AT E/ N O AL B4 3 ) SR A AR TR C FERY
FILE Z5A K0T BB AAHF BAIRA N .. (2/042) 7E Windows W', ZhS5EMNY L A T RE S
AN, T ALY, 2443 0 A R i 3 22 R 550 i Python Sz 47 i (8 i 40 [R) A FE B 2 i 1 00 R A
Ff FILE* FESEHTA],

int Py_Main (int argc, wchar_t **argv)
& THUE ABL SRR EMPREAS Y AT . iR T Python BRI AR . 4R HERY arge FI
argy S W24 54 CRRFI main O RELIES AR CRARIE P05 & Kl ) . — A&
BREBFIE S BN R A RRRIPE N (B R D FAFR IR NEAS W) o IR %
e IERR (RIORG R ) MBRIEMERRF A o, WERMPREE IS | A e iR th Wk |l 1+, s
I 25 AR Python i 4-FF MR 2.
ARG IR T — MEHAMIG G T RPN systemExit, MRECHALRE 1, TR,
H3pyconfig. inspect NEREHXFE:,

int Py_BytesMain (int argc, char **argv)
BT IEE ABL B 3.8 maAe. KT ry_main () H argy jg— & A 084
Added in version 3.8.

int PyRun_AnyFile (FILE *fp, const char *filename)
KARFI R R PyRun_AnyFileExFlags () BIRACIRIE DT, R closeit &4 0 T4HF flags %4 NULL.
int PyRun_AnyFileFlags (FILE *{p, const char *filename, PyCompilerFlags *flags)
JREXS NI PyRun_AnyFileExFlags () RAHREET, 1 closeit ZHLEH 0,
int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
XREE R R PyRun_AnyFileExFlags () WITALIRIED, ¥ flags B NULL,
int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
R fp dE 1 — A R BEE) 2 BB A (8 ]G B i i A B Unix B ) 19 SCHF, TR
[BlpyRun_InteractiveLoop () E, FHNREIPyRun_SimpleFile () MIGEHR . filename £ {4

RGN 05 (sys . get filesystemencoding () HeffhS . W filename >k NULL, JpREL2 (1 H
woon VENSCIEA . WIS closeit N EUE, CIFSTE PyRun_SimpleFileExFlags () R[22 ik 56 H.

39



The Python/C API, Z{THa4 3.12.11

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

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
Y5 flags 240, HE _main__ B IAT Python JEALHS . WIR __main_ MIAFETE, BRIBIEIEE.
BYIRHRE] o, ARSI ENLRE -1, R AER, W ILEFEREERE. XT fags &
X, HSHE T
WEEBNRG LT —MEHAM A T RAHER systemBxit, HWRERFARNE -1, WiEiR ik
e, H¥pyconfig.inspect HEPEIXFE.
int PyRun_SimpleFile (FILE *fp, const char *filename)
XX Nl PyRun_SimpleFileExFlags () WITRIALIRIE T, ¥ closeit &5 0 i flags %M NULL,
int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
KRN N PyRun_SimplerileExFlags () WTRILIRIEIT, ¥ flags ¥4 NULL.
int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)

FAUT PyRun_simplestringilags (), {H Python JEAURSEM fp BEEUN A & — A NFEH P AR
filename R4, BB filesystem encoding and error handler FffiiY . TSR closeit N EAE, M)
ARFAE PyRun_SimpleFileExFlags () iR [H] 2 Hif#E K] .

O #ik

1E Windows b, fp W24 A 3t FT I (B fopen (filename, "rb")). 75N, Python 7] f
TCYE IR HALBRAE ] LE 78504 1 B AR S04

int PyRun_InteractiveOne (FILE *fp, const char *filename)
AN R PyRun_Interactiveonerlags () WITRIALIRIE DT, ¥ flags 4 NULL,

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

A flags ZECEEHOF TR B 538 B KRB Ui — %18 m) . PR 2] sys.pst #
sys.ps2 /R, filename X515 F filesystem encoding and error handler SEf#RY .

AN PHATE R B o, WUERT| & A MR B -1, B0E Q1R AR MRAT A 1R R [k 3 1R
Python E‘J?ﬂﬁ%}%}i{?ﬁ]ﬁ’ﬂ errcode.h @Tﬁi1¢ﬁ"]%l%1ﬁﬁ%o (1%{{% errcode.h #ﬂi%}ﬁ Python.h
FrAusE, DR SR T b 25 | T A FE )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
ﬁ%%‘l‘Xﬂ’FEPyRun_InteractiveLoopFlags () E‘Jfﬁﬁ{%ﬂﬁ}% T, 3{%7‘ ﬂags &j’ﬂ NULL,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
BT TR B 53 B A A IR ) B 2 835 EOF, ] PR SFIEH] sys.psl1 Fl sys.ps2 [
PIR. filename Y40 il filesystem encoding and error handler SEffi% . 24/7F EOF BPEFiREl o, B4
SR IR [a] — AN 1 K

int (*PyOS_InputHook)(void)
& T Ha ABL T DABEEE S —ANEAK int func (void) IS, X EECHHTE Python [ fRERESE
PEIRAF RPRF S PRI S50 P Lo AP RE  o IR (i 259 2200 . B B3N8 1 T 4 P R R R
fr PR AT R A IR, iR Python i Modules/_tkinter.c FHAYHREE.
TE 312 A R AR AE T a0 BB 2 A7 E 25 T .

char *(¥*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char¥)
B AR T8 10— AN R AN char *func (FILE *stdin, FILE *stdout, char *prompt) HJER
£, EEYREBURREASSE AT I — AT AR ER A R . 2% R B0 QR A ER prompt
NULL St B, ARG TR SRR S A SR AT, HRIGIRFEATER . A0, readline
BEHORE X A5 15 B AR B T4 B A tab SRR T RE .
LER IR —ANH PyMem_RawMalloc () B{PyMem RawRealloc () /»ECHIFEAFER, BiE R L4
= N°H NULL,
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7[’£ 34 Hﬁzfi Zi‘ asy ﬂxlﬁ E: %% ;/[/)Zﬁ EHPyMem_RawMalloc () ﬁPyMem_RawRealloc () ﬁ;}‘@ﬂ s mA %
EEPyMem_Malloc () ﬁPyMem_Realloc () %@Eo
TE 312 A B AR T I pR IO B A AE 25 TR
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
BEME: #FHay5l A . ﬁ%%TXd‘—FEPyRun_StringFlags () E"Jﬁ’ﬂﬁﬁﬁi’% M, '\{Qf flags lﬁﬂ\j NULL,
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompilerFlags
*flags)
BEME: #a951 R . TERIRXTG globals Fl locals 48 & (1) 1N SCHHAATR H str (¥ Python JEAATH, I
HIVA flags % 5E WS 1E AR IEERR . globals AL Ag— N7 H; locals T VAR ARSI T WS MR X 4R
B2 start 3558 7 B2 RS IEACRS LG TEAT -
R LA/ Python XFGAAATIIEE R, s ARG & T 5 # Wik 1] nULL.
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
BEME: Fe9TI R . XN i PyRun_FileExFlags () WRALIRIE I, R closeit &8 0 I3
flags &K NULL,
PyObject *pyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals, int
closeit)

BEME: #ag A .. XEEX N PyRun_FileExFlags () WIRALIIED, $F flags XA NULL.

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

BEME: #Ha97I A .. XEEX NHPyRun_FileExFlags () BRI, $F closeit TEH 0.

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

Bl #agil M. FUTPyRun stringFlags (), {H Python JEAARLZM fp BEEUMA & — > A
I FREER . filename Nk U4, BB filesystem encoding and error handler SRS . A5 closeit
ﬂi]ﬁﬁ s )I_UJ jC#H%-T_EPyR un_FileExFlags () ﬂ)f(, EZ%TJ%}}G’QIZH o

PyObject *Py_CompileString (const char *str, const char *filename, int start)
B #9571 A . BT RE ABL X4 X N py_compilestringFlags () TALHIED, HF
flags 1K NULL,

PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags)
BEME: #a95I A .. X RERT NI Py_CompilestringExFlags () WITAIRIE T, X optimize 15
— 1 o

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

optimize)

B # 0G5 A o TG str ) Python JEACRD , & (M1 25 SRR 5 FFIRTEAT i start 251 53X
ﬂ%}iﬁﬁ %QQﬁﬂ%ﬁéﬁi%E@{ﬁﬁ%%ﬂﬁz%j'ﬂPy_eval_input, Py file_input ﬁPy_single_inputo
Hi filename 45 5& 0 A 44 29 I R A HE AR X0 G2 1T 66t BUAE [l 145 L B syntaxBrror S TH &
o AR AR TE VAR AT B A 28 DU 0 B KR AR B NULL
BERY optimize $57E HikAS W CALD); H -1 RHEFES —o SRR )RR LA . NG00 h
0 (Effift; __debug_ NEMH). 1 NEHREER, __debug_ NRMH) B( 2 CORTFAFE thgRE IR

Added in version 3.4.

PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags,
int optimize)
BEME: #Ha93l A . Hpry compilestringobiject () UL, 1H filename 2 DAfilesystem encoding and
error handler fRRS H ) FEFTER .

Added in version 3.2.
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PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
BEME: #ag5l M. BT IRE ABL Xgft X pyEval Evalcoderx () WIRALIGEH, R ARSRS
%, PARARRRIRA . HALSHIY N nuLL.,

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

BEME: #a951 R . BT RUE ABL W — TG IFEA AN RRAA, S HOR(ESS AR E R . 11
WL e R R T, R R R, SR KRBT REOAMEMN AL, R KT SR
ENUNIENUER T SSIRIDES IEPIRAR () D

PyObject *PyEval_EvalFrame (PyFrameObject *f)

B #eg3 R . BT ROE ABL XM HATIWERIE. X2 X PyEval_Evalrramesx () BRI
M, R A

PyObject *PyEval_EvalFrameEx (PyFrameObject *{, int throwflag)
B #egi| M. BT RUE ABL X2 Python fFREZAT AN T 0%, SIATIO0f AH IR
R RAGPIIAT, AR T I AR TR E ATV . BN throwflag T2 B AT DARE 20—
WM EME, WaSECLAMLHE— D RE ) XS TARENRI throw () Jik.
TE 3.4 A K AR T R B E B & — DRI S, T DA ORAS R 2 Fe 05 3h ) 50

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
PEBR B2 B Y BOREMIA TS, TR I B, SR IR e AR

int Py_eval_input
Python ik T I TS ZA AR IG5 Blfrpy_compilestring () fliH.

int Py file_input

Python 3 I MO F sl H bR B2 UE A e A R R4S 5 L Py_CompileString () (], X
AL AT SR Python JEACAS I ZAE AT -

int Py_single_input

Python &9 Fl T BB AR IG4T S Bl Py _Compilestring () . X2 HF A2 HAMERELY
TEERHIATS -

struct PyCompilerFlags

52 R AT MO R SRR A5 KO O IR (BRI T B A0 dne £1ags fe AL TIDU A
RYE G THITI, EAFEH PyConpilerFlags *flags fEA. ECHEI T, from _ future
import H] PMETL flags.

H% PyCompilerFlags *flags 7?5 NULL, cf_flags ?}E%%ﬂz %ﬂj’i]%[ﬁlﬁ: 0, 1] Ef_ilﬂ:‘ from

__future_ import MM ARAEMIE AR EF.
int cf_flags
Gt 1 Ao LA o
int cf_feature_version
cf _feature_version J& Python /NS . B 444Gl PY_MINOR_VERSION,
BTN, Y4 HA Y Ecr flags HE T PyCE_ONLY_AST AR E A S .
TE 3.8 WUAR K AEASEE: 3TN T of _feature_version FE% .

int CO_FUTURE_DIVISION

AR AAE flags T EVAMAFIREIZ AT / sl PEP 238 FTAlEn) “HERE”.

42 Chapter 3. HhEE% API


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

cHAPTER 4

51 AT

AT LY BB R T4 B Python X451 FITHEL
Py_ssize_t Py_REFCNT (PyObject *0)
IR Python X4 o 15| 14K
TR BRI T REFH AN EIE SO RSB A 15 A B, AHexge k4" mitaa
‘(j’!é;i;ﬁ% refcount ff, X FFASWESLPRE] A% Bk, BT 0501 XAME, NEHEHR FHERY
M py_seT_rEFCNT () BREORBEE— XRG4
1 3.10 AR AAZ T : Py REFCNT () B IR B AS R 2L
1 311 AR KA T SRR ATHZ const Pyobject*,
void Py_SET_REFCNT (PyObject *0, Py_ssize_t refcnt)
R4 o 5| TR BN refent
T MR AR 25200 TR R
Added in version 3.9.
1E 3,12 RA AR AR AN SR S B
void Py_INCREF (PyObject *0)
FINHMR 0 PJI—DHistrong reference, FEMREXTGR IEAERE B HA Y BEHER .

W PR B 4 KX borrowed reference MG Kystrong reference, Py_NewRef () EREUA] ¥ T KA 7
Bt strong reference.

MR E G, WA py_pECREF () FEE .
RS AN A NULL ;s QAR BERf 2 B AN NULL, 0 Py xINCREF (),
AN I bR DA s SE PR s o0 /0% SRSt G SR U, IR BCRE A EATRICR .
TE 312 WA B A ST GKARTRA S AB L
void Py_XINCREF (PyObject *0)
Hry_ 1INCrEF () KLk, EXIR o AILASH NULL, FERXFME LT IR BCr A R REOR .

WS Py_XNewRef ().
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PyObject *Py_NewRef (PyObject *0)

J& T FasE ABL g 3.10 e, b @—A i strong reference: & o FJRA Py 1NCREF () FfIR BT
£ o,

MR FETLX A strong reference B, N 247EH FVHH Py _pECREF () RERT T -
SF4 0 WA NULL; HI4R o W PAK NuLL WIS 2k Py xNewRef () o
Bian:

R

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

Al A R

[self—>attr = Py_NewRef (obj) ;

FiE S Py_INCREF () o

Added in version 3.10.

PyObject *Py_XNewRef (PyObject *0)

void P

void P

void P

% THE ABL g 3.10 maAe. KU T py_newref (), {HXS o WPASH NULL,
WARRXGE 0 g NuLL, ZeRAE - fFak ] nULL.

Added in version 3.10.

y_DECREF (PyObject *0)

R B RIXT G 0 Wistrong reference, FWIZG AL -

X i Jg — strong reference BERERLAT (BIXF 0951 HITEAS R 0), K5 2 Mg 1% 6 52 it a8 28 B )
deallocation PR (B WAHASN NULL),

b R 50 i TR AR s B R — A strong reference,
X GLAAA NULL; AERVRANRERf & BN NULL, 5 Py xDECREF (),
ANBETTI B R B S DMTAT L BRI 0. B/0XF KRSl % R, RO T ATRUR

A B

TE R £ 2> 58T 2 Python A HEMLE (FIURY — A __del () F¥ERIZE LB ORI
WRA) . BRI I A BAERE, ERPIT A REYE B 1R BT Python 4
SR B . X MEAEVE B Py_DECREF () Z BIATAR W] At 4 SR AR B AR BRI X G R N % AL T SE B
RS B, A3 3 I B e 5 1 AR RS 57 12 0k M I Xt SR ) 5 | R 9 D0 38— s 7
BB RBARGN , NG IGE A B py_DECREF () .

TE 312 AR K AR KA R A BN

y_XDECREF (PyObject *0)

Spy_pecrer () L, HXI5 o A PAH NULL, FE X PR 00T R BORE B A AR TR, ok
HPy_DECREF () B RS T 04t

y_CLEAR (PyObject *0)

FER— R MXTE o [Wstrong reference . IFG] DA NULL, FEBURE L N % 2R/ 5 AEMIRCE s 22t
THOL N HRR 5Py pEcrREF () #HIF], KHHETHSEW SR NULL. £%F Py _DECREF () )45
NG F LB S, B SO — IS SR | 2 A2 805k NuLL,
2455 BRI 1a] — N AE LR W] S (8] 7T BEBE 23 D7 16 S 09 5 ) BB A 22 /e — N i

TE 312 A B AAEAS T RS HIAE R SBORIE— K. RIS AG M, BRSSP
il
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void Py_ IncRef (PyObject *0)

& F a8 ABL FRIREL— B4 o fHistrong reference, Py xTNCREF () HIREURAS . &4
F1T Python (i1 THT BISHIA

void Py_DecRef (PyObject *0)

J& F Rt ABL BRI — G IRM % 0 Wistrong reference. Py xpECREF () WIRBUAS. BT
Python IZATIR SIS -

Py_SETREF (dst, src)
BB AW — NS Xt & dst fstrong reference, FE¥F dst %K src.
TPy CLEAR () PITEOLH, XBE “E MRS ] BB 2 Bm:

Py_DECREF (dst) ;

dst = src;

Er o Ip WSy L

[nySETREF (dst, src); }

R AFTERE OO I dst (ERITIH _ Z 0T _ K dst B sre, MITLEARAT IR dsr 4 25 B i fih 2 A A1
AP dst F8 10— DA RS

Added in version 3.6.
1E 312 JA K AASHE: FRSBHIE R LYK WERIEADSHAGHAE W, EiRALH
R
Py_XSETREF (dst, src)
i py_xpECREF () X#¥Py DECREF () WPy _SETREF J2IHASF,
Added in version 3.6.

1 312 A KA RS
B -

BOHE A SPORIE R AN SHAAMAT R, ETRASH

\\
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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)
J& T FasE ABL 24 HT F A obj 8 sys.unraisablehook () o
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_DisplayException (PyObject *exc)
& THUE ABL B 3.12 prAe. K exc RIARHERIM RRITEIH] sys . stderr, WiHHEATHEATR.
Added in version 3.12.

5.2 ihHw

XL o AT B AR BB Y BT A IR R R . O T TR L, — e R BRI 4R ] nuLs 84, DATE

T return i&4],

void PyErr_SetString (PyObject *type, const char *message)
B FhE ABL IR E HHRIE R AR M . B S8R E R W EA Bl AR IE
SH, Bl PyExc_RuntimeError. YRICEE NHAB R ) strong reference (Bl AN i Py_INCREF ().
FBASHe —FIRIEE BERM rutt-s' R,

void PyErr_SetObject (PyObject *type, PyObject *value)
& T HUE ABL IWRREEERL T PyErr setstring (), (HRAVHRAFHT A H§E L1 Python
PO -3

PyObject *pyErr_Format (PyObject *exception, const char *format, ...)
REMA: 18A NULL. /& THE ABL XA BRBE T — SRR 8 4% 9F Hak 18] T NULL,  excep-
tion [\ 24 j& —-> Python W) 7K. formar MG J5 1)L 2 23 WA AL XA TR R R BN
Spyunicode Fromrormat () A& FIEMIE XFIE. format &—1 ASCII 455 ) FRFE .

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
BEME: 184 NULL, /% T ABL 3.5 A, fllPpyErr Format () *BIEJ, fﬁ??ﬁi"ﬁ/]\ va_list
LA SEOMA R LB SR -
Added in version 3.5.

void PyErr_SetNone (PyObject *type)
J& FH45E ABL X )& PyErr_SetObject (type, Py _None) HIfHE .

int PyErr_BadArgument ()
J& T f45E ABL iXJ2 PyErr_SetString (PyExc_TypeError, message) [R5, H ' message 3§

R TIEESEOR R N ESE. BEEZEHTNEE .

PyObject *PyErr_NoMemory ()
#BEh: &k NULL, & TFaE ABL X/ PyErr_SetNone (PyExc_MemoryError) 5 ; Bk A
NULL , DAY NAARERET, SR BCREAI AS return PyErr NoMemory () ; o

PyObject *PyErr_SetFromErrno (PyObject *type)
UL 8 NULL. T ABL S MISERE, UAE C BRI BB C Ak
errno R EST|K— M54 . EME T —AIcHN %, HE—UZBHE errno 15 IE X M)
HERE R (M strerror () #KHL), #RJ5VH)H PyErr_SetObject (type, object). FE Unix |, 24
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errno I{EZN EINTR I, FoRA— I PW RGN, XHFR M pyerr_checksignals (), IR
EWRE THRERAT, WLEHORFHZIRE . ZREUE R E] vuLL, R RS0 TR [R5 R A
,2%, Liﬁ]ﬁﬂ E@@%@ﬁﬂ%%}\ return PyErr_SetFromErrno (type); .

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
BAWEME: {8k NULL. & TFaE ABL 5pyErr SetFromErrno () 3L, {BUNR filenameObject 5K
NULL, BRHERS =S EUL L type I EEL. 1E osError SRR, BRI T & X
FH BN £ilename JEYE.

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

PyObject *filenameObject2)

# @ i & A NULL. B Ti &  ABL A 37 R A ¥
FPyErr_SetFromErrnoliithFilenameObject () , {H 4% 3% % — > filename %f £, T4 —
AEZ WA filename 117 5K R O 5% -
Added in version 3.4.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
HBEME: 184 NULL, & Tia%E ABL 22 FPyErr SetFromErrnoWithFilenameObject (), {H3L
144 Ph C FRFERERGE . filename 2 filesystem encoding and error handler fERSHY .

PyObject *PyErr_SetFromWindowsErr (int ierr)
#BEMA: 184 NULL, & Tfa:E ABIL on Windows § 3.7 ja#e. iX&— " H T 5|k oSError II{HEERK
Bo AT BHE AR ferr (E2 0, WX GetLastError () BT PTR B IR . Bk
P& Win32 (K%l FormatMessage () FFRE ierr B GetLastError () % BRI Windows
ik, RJEHEE—A> osError X%, HHt winerror BRI ML IR, strerror BIERFRHA
fﬁﬁiﬁg%&(ﬁﬁ\ (/‘}\ FormatMessage () %}Eﬁ%'c) s @(}ﬁﬁlﬁﬂﬁﬁ PyErr_SetObject (PyExc_OSError,
object) . ZMECRFE 2RI NULL,
Availability: Windows.

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
HBEME: 184 NULL, /% -Tfa5E ABIL on Windows § 3.7 W2, U T PyErr_SetFromWindowsErr ()
, BN SR E B i S R
Auvailability: Windows.

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
BEME: 184 NULL, T 525 ABl on Windows § 3.7 i#t. 5pPyErr SetFromiindowsErr () 25,
WOMYAIF s2 AR filename R4 NULL , WA U RS Gt ig s (os . fsdecode ()) HEATRY
HAERFE=ASH L1384 osError MM T € SCRELHIRY £1lename JHIE.
Availability: Windows.

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)
#BeMi: 8k NULL, & -TFa'Z ABI on Windows § 3.7 e#t. 5PyErr SetExcFromwindowsErr ()
KL, BOMYA R KRR filename A NULL, ERAERE =ANSHLEL osError R4
TR HEBIN £ilename JETE.
Availability: Windows.

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyObject
*filename, PyObject *filename?2)

# ® A B A NULL, & Fia & ABI on Windows B 3.7 Rk #. 2
T PyErr SetExcFromWindowsErrWithFilenameObject () {E%E’% i‘% :/I\ filename Xﬂ‘

%,
Auvailability: Windows.
Added in version 3.4.

52. hHB&E 49



The Python/C API, Z{THa4 3.12.11

PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *filename)
A ® A B A NULL, & Fi & ABI on Windows B 3.7 Kk #. kol
T PyErr SetFromWindowsErrWithFilename () , %ﬁ&l\i}@(?éﬁ%ﬁﬁi{ﬂ@ﬁf%%ﬂo
Availability: Windows.

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

B i 18k NULL. & FHiE ABL g 3.7 A2, iXgfil K tmportError MEHEREL. msg Kigik
R E AT . name Fl path , (FRETLAS NULL ), 5 HRBERCE tmportError X BHYJE M

name path,
Added in version 3.3.
PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, PyObject
*
path)

HBEME: t8h NULL, J&FFaE ABL § 3.6 ikiA2. flpyErr SetImportError () R, HXA K
BAVFHEE — ImportError KM% .

Added in version 3.6.

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

BE MBI 0 S, TR R . ARSI R A2 syntaxkrror , WEREHIIYENE,
ﬁ%“ﬂ@?%%%ﬂy%ﬁ% SyntaxError,

Added in version 3.4.

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

& THE ABL B 3.7 2. B TryErr SyntaxLocationObject (), {H filename J2 Jflfilesystem
encoding and error handler ST ER

Added in version 3.2.

void PyErr_SyntaxLocation (const char *filename, int lineno)
& T FasE ABL 2T PyErr_SyntaxLocationEx (), {B4BE T col_offset parameter 72,
void PyErr_BadInternalCall ()
J& T Fa5E ABL X /& PyErr_SetString (PyExc_SystemError, message) WM4EE, HH message £

AN T ARASEIR N IR (B0, Python/C APL BR¥) . & BT INEREEII -

53 AHES

XLERR BT DA C AU b A 4. B IR T i Python i warnings 3 AR K. BEATTE R 1]
sys.stderr FTEHl— 0855 0 MR, P WA REC &4 FFE G iR, EXMELT, BT
fil e S . WA AT REH TR L L, AR SRR A e . AR il e, IR IIES 0 5 4
Rk, RIEMER -1, (TOERE @G LT TEEER, WIOEE Sl R E . X
%ﬁZE)ﬂD%%ﬁT%ﬁ, TR VAR TIERE N FE LB (B, py_pecrer () FpA 5] IR —
N IR °

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)

2 FRE ABL B — G E . B8 category J&— 4585 (JURTE) B NULL 3 message 52—
A~ UTF-8 i iy FA4FER o stack_level J&—/ 25 HBARMIECE ) IE 8 -1 Mz AR i b 24 B EAE AT
BIACHSAT & H o stack_level gy 1 WV PyEre warnex () WIREL, 2 BEMZ FAOEE, PAGSHE,

%%%%U%\@ﬁ% PyExc_Warning E’\J%%, PyExc_Warning ;EE‘ PyExc_Exception E’J%%’é, Ej{%%

HHH]E PyExc_RuntimeWarning . FR#fE Python %2R 5IVE N4 B w vl fH, Frfg HAFR AR /E
EEEA .

RS HINEE, S WSO warnings FIAy 47 SO H A —w 38350, 30A A T 245 4611
C API,
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int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, PyObject *registry)

B AR T A R E AT S U i I B X2 {2 T Python bR % warnings.
warn_explicit () SMNZHYEL AR, WHAEF H IO TR . module I registry Z M 9l
NULL PARFEIARH SR B A B BRI OR -

Added in version 3.4.

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

& T Fa5E ABL 2V FryErr warnExplicitObject () ANid message F1 module & UTF-8 9% i) 245
B, M filename J2 M filesystem encoding and error handler fEVSHY

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

& T ABL 8T PyErr warnix () WIEREL, B Pyunicode_FromFormat () FAGRAL AL
?‘ﬁ/%\o fOrmClt %ﬁﬁﬁ ASCII éﬁ@ﬂ"]?’/fq‘% °

Added in version 3.2.

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

& T a5 ABL B 3.6 g2, 2T PyErr warnFormat () WKL, 1B category & ResourceWarning
#E?%%’L source f?é’a\ warnings.WarningMessage,

Added in version 3.6.

5.4 EiFHiRIEREE

PyObject *PyErr_Occurred ()
BEME: BT BT RE ABL R B R E TH IR~ . MR, WERELFE ype (fk
X HEAS PyErr_set* R PyErr Restore () WG — RIS —NSH0. WARBE, Wik
Bl NULL. ARFALXWAEXFREHER G, BIARAFER EPdTPy_DECREF () .

A p b2 #5717 GIL.

O #ik

K%%%ﬁ@ﬁ%#%ﬁg%ﬁﬁlﬁﬁ?tbﬁa iljﬁaaiﬂﬂ@ﬁﬁPyErrfExceptionMatches (), ﬁ[ﬂ:}i)fﬂ?o ( [:[j
iﬁfﬁﬁ%?ﬂ%%ﬁ?%ﬁﬁ%% FEA RS M EAMARSE, SEERRSHBNFE
—T3k.

int PyErr_ExceptionMatches (PyObject *exc)
J& FFasE ABL 24T PyErr_GivenExceptionMatches (PyErr_Occurred(), exc). ILEREINV Y
RSP BB T S I AR AR AT e 05 LA R A A R AT )

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

& T FE ABL Q15 given S35 exc "R S AU VCHC R M B . Q02R exe & — x4, N
2 given J&— TR LBIHERFR I B H. A05F exc Z—Icdl, WiZIcd (AR BIAR Focdl)
HH ) I S o A i R AT DT

PyObject *PyErr_GetRaisedException (void)

Bl #agil A . BTRUE ABL @ 312 paAe. IRFRYHIRE I KRS, WA R . 10
RAF AR AR 1 AR BCE MR ] nuLL,

RSB TR B R AN, ol TR I I R A R S A DR R s R A e (5
GIpE
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PyObject *exc = PyErr_GetRaisedException();
/¢ MRFARMEREKRG (..

PyErr_SetRaisedException (exc);

& S0

PyErr_GetHandledException(), %ﬁﬂ:‘{ﬁﬁﬁﬁﬁ}iﬂg%ﬁo

Added in version 3.12.

void PyErr_SetRaisedException (PyObject *exc)

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

A g
BETA F R0 exc BIBIH, BRAR— AR .

Added in version 3.12.

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

J& T FasE ABL B 312 lRAFH: il pyErr_GetRaisedException () fUEE,

PRGN R IR A e AL s bl . AR R B AR AR R AT, W = A A BB
NULL, QIREE, W HERRIH BARRS 2% B BUR A X R 5 . (EAEIT 4 ml Ak
NULL RIEEZRBINT AN R 7S

O #ik:

I PR G 7 H R B R S UG B R A AR A B R A s A I IR AR BT A
B

{

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

/o TREARBERGRD .

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 ().

HRHE rype, value Fl traceback 3X = A48 B IRIERAT, WHREIRE THIRERFUEERE. W
W5 noL, NWEBEIRIERAT . A A NuLL BAHIEE NuLD RO . Sk
BN 24 08— A2 IEATAE AT i R . (35 Sk LE RN S 8 i) Je 4k i . ) il
& AR R R BT T s AR ZHEVE F 2 B30 R X 4 m 5] ELEE R 2 S5 AR A
PG (AR BRARX — 5, SRS LS. B S 2 AT )

(o i W
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W R R L B I R A AR A BRI s AR IR RS B B o S pyEre_reten () RefR
17 I BRI R AT o

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

%%%ﬁf ABL E 3.12 ﬁ)f(zliﬁ)ﬂ i%aﬁiﬁﬁPyErrfGetRaisedException (), %ﬁﬁa&@ﬂﬁ%ﬂ@%fb
Ak .

TERFENOUY, NiipyEre_retch () FrREIFERLAZ “HRIEMALH”, Bl xexc &— MR
*val Mgl — AL AR IR I ok BT AR SR SE IS WPR(E E 40 I ALY,
MAAT AT B SEBLX AR IE A2 N T 4R THERE .

p
O #ik
VLR R A B R E iEE _ traceback  JEME. WIRAHELE YL B, BFE
PATR FE A 7 Be:
if (tb != NULL) {

PyException_SetTraceback (val, tb);
}

PyObject *PyErr_GetHandledException (void)
B FieoE ABL g 3.1 pete. FERQHMIE R S8 S50, A0 sys.exception () FriREIH—FF. X2+

— QMR TR, ARG K RE . BBl — M8 sy | 8cE vuie. A
MRREZS I S IRAS . Does not modify the interpreter’s exception state.

O #ik

BB 5 A ST AL PR AR B A o B AT A3 R 24 AR T I IR A K
B R EIRSHIRME, WM PyErr_setHandledException () VKE SRR EIRES.

Added in version 3.11.

void PyErr_SetHandledException (PyObject *exc)

B THUE ABL B 311 pioke. WEBINFE , g M sys.exception () PRGN . X2 1 €
AR, MAZNIPEI K. BEEERHIRE, A vuLL.

O #ik

PR A A S TR B PSR w RS ET R . B e A 3 & R RIS TR IR AR R
SERSHEME. W PyErr GetHandledException () EIRBUREARE .

Added in version 3.11.

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

BT e ABL B 3.7 prfe. REUHAMRHE ([ BRRIEN, BRM sys.exc_info () Iy, X
SEAR A CHAR R SE, A RIS AR 5 H . R 1m 73 595 i = A Ggrg |, AL
] —DEEAT A NULL. AL B UCRHEEBIPRES . WRECE A T 10 MO Y. SR

HE]PyErrfGetHandledException ()o

O #ik

I R HICHE B AN 2l R AL B S ) B BTG . R I 3% G E AR FR 2 I ORAF 1S
FHEIREHIR . WM pyErr_setExcInfo () RIKEZBEHHFERE.
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Added in version 3.3.

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

BT RGE ABL B 3.7 pade. IEFHEE, WEM sys.exc_info () FifffaHy, XEFF—A> S
RIFE, MAZNWEEZRRE. WRBESMEBCT S5 H. BEsRERES, H8IrE =1
ZHE A NULL. BB T R ARA AR A . B pyErr setHandledException ().

O #ik

L PR EGHE B A 2 Z AL B SR R ARG BT B - BB 937 G R AR AU F 2 i PRAF IR
FRARESHIGOL . MM PyErr_GetExcInfo () RBERFFARE.

Added in version 3.3.

e 311 AR KB AR type Ml traceback ZHUE ARG AT HATASY NULL, fiRE R AE SR
LBl (B value ZH0) RAMEWTHEA]. BRRETIASAMIBOT A =S HH51 1 .

5.5 E54bE

int PyErr_CheckSignals ()
& FRE ABL XN Python {55 AL BEAZ B .

UNSRAE T Python fFRER: T BRI M XK 4L, BRI AR MR AR T HS, WAE,
EAHR I (E AL PEES . AR SCRF signal Bik, Jn]PAMGESDA Python 4555 5 b BEAS -

ZHRE AT A TR FRE S, ARG 0. (HZ, 4R Python (55 AbBRERT 1 & T S, Wik
B RER AT ELR R S RIIR ] -1 GXAE HA AR AL PR 5 W IR A AL L B AT IRRAE T IR e
#LPyErr checkSignals () WHHEALEE),

AR R BN R AR, SAEdR 32 Python ARREAS MR, WIEAPITALMHEAEH &1 0.
XANBRERT DA A BB PR (Blan4% Cul-C) i K i RIE A T C AT -

O #ik

’ﬁ‘}(ﬂ‘ SIGINT E@Ej@}\ Python 1%%%5@%%%%[7,{ KeyboardInterrupt j?‘f%i’o

void PyErr_SetInterrupt ()
2 FRE ABL B —> sIGINT (F5 BiAMRCR . XS T PyErr_SetInterruptEx (SIGINT) .

O #ik
BB PGS AR . BN ARGIL H-H C &5 A BRI -

int PyErr_SetInterruptEx (int signum)
BT HuE ABL g 3.10 e, Bl —AMESEEMBUR . M FIRPyErr CheckSignals () #HFIET,
FrJH L ER RS E 1915 5 905 11 Python {55 AL BELR .
ULpR O] th BATIREE 503, IF 42 Python 55 bR & eI SR bres (514024 JH P43 Curl-C
SR BT ERAE ) He BT ) C RAD R .
AR 25 € 155 N2 B Python SEALIEY (RI#I% A signal.SIG_DFL B signal.SIG_IGN), B K<
IS signam LERE FLVPH (S A S0, AHEI -1, LEILIBNEI T, I o, BrHORT4:
AN PRI L
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O #ik
HRBR AR S LR . BN ANIGIL i C RS b BRI .

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)
XA THEREEGE T — M B WBNE S PR A AR A B S A G5 % 5 19 B AR ST
THIARAF. fd WAUEAEPLZER . Rk ] E— AN XA SO R -
BB -1 B X RWIIRAS . X SR T Python H1f) signal.set_wakeup_fd (), {Hi2
ARG A . fd B 20— DA RN SRR . R B 2 HA F 2R AR A

TE 3.5 WUAR & AEAETE: 78 Windows [, IR EUERAE S Fr R A 3

5.6 Exception 3¢

PyObject *PyExrr_NewException (const char *name, PyObject *base, PyObject *dict)

BEME: #re971 A BT EUE ABL XA THRB QIR — D) 5. name ZHLATN
P REWAIR, & module.classname BRI C F4FEE . base Hl dict ZHGHH N NULL., B0 22
—AIRA: H Exception NS (#£ C ol AL PyExc Exception 1),

PR _module  JEHERFHBCA name ZHHIERSY (BJa— DRI ZHT), MR G
Ay (e RIGZIE) . base ZHTHPHRIGE RIS B AR~ HEE A hZdl
I TCH . dict ZHT RN ARAE E —A> AR BRI TR AR 5t

PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject *dict)
BEME: #FHeg5l . BTEaE ABL HipyErr NewException () —kf, BT W DASRHAHLEE #1100 R
KSR AR doc JEMEARZS, B A R 280 SCRY AR
Added in version 3.2.

5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)

BEME: Ay 5 A, B TRUE ABL X5 55 M B [ A — AN F 5] g |, BT A
__traceback__ JBMEAE Python R . QAR B BR[N] NuLL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
B THE ABL RERH KRG I EA b o ] Py_None JEFRE.

PyObject *PyException_GetContext (PyObject *ex)
BEME: #egql A. BT ERUE ABL RS A R 1N S0 (TEARSE ex AR5 17—
) AER—AFG IR, FPAEGE  context  JEYETE Python Wi, HIREA T KR b
T3, MER[E] NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
& FRAE ABL $515 S A IR R SCRE . NULL RIES T . WA R o 22—
S SRR ARG A . ORI — MR ] e BT

PyObject *PyException_GetCause (PyObject *ex)
B #Heyil A, BTRUE ABL RS WA KRB RERE (— A 5FaEE6l, 808 None, i raise

. from ... &E) YER—AEEIHRE, WHE _ cause_ JEMEAE Python Hrifiji].

void PyException_SetCause (PyObject *ex, PyObject *cause)
& TR ABL 45 Fm M R SRR BN cause. (1 NULL SR3EZE . AIELEIREAGA R
cause J&—FEHSLPIECN None o IXAMETIR—ANE1A] cause 15[«

__suppress_context___ Efﬁ%%ﬂiﬁt@ﬁﬁ%iﬁi@ﬁjﬂ True,
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PyObject *PyException_GetArgs (PyObject *ex)

B fh: #eg5l . BT RE ABL A 302 AL iR ex 1 args.
void PyException_SetArgs (PyObject *ex, PyObject *args)

& THE ABL B 3.12 paAe. FFRH ex ) args BOH args.

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

X2 RAEE APL, ERFER ZATR AL & kA .

fIERERR Y except* SEILAY RARSLINER ) o orig SR WM BRI IR IR 5, T exes J& 75 205 | K1 8
NP . RINEALT orig M REAFAERIRBALBEAY TR . PARAE except* TA] AR5 R 1 5
(N ENTHA S orig A [ R 114 ) A EHH 1 A8 mE (HIENRA S orig MR H11H]) .
AR 0] T EE R G| K Y ExceptionGroup, BUEWIREA LYHE| KK R MR E None.,

Added in version 3.12.

5.8 Unicode =&k
T3 REE A TRl FE ek B C 1Y Unicode 4

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

B #FHeg3l . BT E ABL Al — UnicodeDecodeError X4 I [tH; encoding, object,
length, start, end | reason &)@t encoding F reason 5 UTF-8 #its i) F4res .

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
REMA: #eg7l A . BT RUE ABL IRITISEE FH TR encoding JETE

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
B #ag 7R . & TRUE ABL R[4 E T RTR Y object JEE

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize_t *start)
& T hasE ABL RIS GE S XG0 start JEPETERF HIBA *start. start W7 K NULL. B 3 0]
0, KIMRME -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 HaE ABL X545 5E SRR start JEYEBCH start . EIIIR[E] 0, RIBIRHR ] -1,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
& T HEE ABL SRIE E RER R end JRIEFFRFHOA *end . end WA N NULL. JRENIHRIA 0,
I IR [A] -1

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)

int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)

56 Chapter 5. F5E 432



The Python/C API, Z1Thi4 3.12.11

int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
& T IE ABL K40 € S E R R end JRIERN end . WNIRI] 0, RIGHFR M -1,
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
Bl #agil A BT RUE ABL IR BIZE FH RGN reason JE M
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 TRUE ABL KF4E SRR reason JEYE A reason. JHIFR[E] 0, SRIHFIRIE] -1,

5.9 I

AR EER L T FoE C 2 Bt e I AR 7 20, AER0 DR 59 R I E . 45k
RS A2 Mk Python fUFY (5 & B ShHEAHGBINTREE) Wt T2 M2 ENT. ENTXT tp_call 5%
B SRR A s o RN R R 571k e = L

int Py_EnterRecursiveCall (const char *where)
B THE ABL B 3.9 pr2. Fric— MBI C JZZ00 H RIRF R A T sz
MR E LT USE_STACKCHECK, WHERMIpyos checkstack () Rkt OS Mg i i . AR A
AT IERPE DL, TR E - MemoryError iR MIHAEER(E.
B i S R AR RS A A A B A BR . W2 1%, R E— > RecursionError HiR[H—AIESH
. FEHAWER T, kP,

where [ kj—/> UTE-8 i FAFER I " in instance check", EF5 Hiid VR BRI BT T 201
RecursionError {ﬁﬁfﬁiﬁ‘?io

TE 3.9 A K AR AL B ek B OAE A 2 T AP AT T
void Py_LeaveRecursiveCall (void)

}% %}%\ }J_ ABI é] 39 %é é&'f ﬂi - /I\nyEnterRecursiveCall ()o ‘,[Z‘ ﬁﬁ ﬁ‘
XfPy_EnterrRecursiveCall () [EEAS m A MGEBRIEHAT— U -

TE 3.9 MRAR B AR IR WAE 2 1% AP Ha] .

IER T R AR AR RIS I cp_repr FFERFAIBIAAIE . FELRIFARZ A, to_repr 7R BB EXT S DA
B 11t B R MTW;:@%&#%%?EB%EEEKIJJE& MEEBRHOR UL, X EREUE C XY reprilib.
recursive_repr () lé]{‘]/r M’WJO

int Py_ReprEnter (PyObject *object)
B FAEE ABL FE tp_repr SEIITF LB I DAKS N5 R .

WM RO A AT, HRRECRF IR Bl — M ERE ARSI T cp_repr SEBLM 43R [0l — 5] K AR
TEER R FAFEHRI G, BN, dict XGURFRE] (...} 1] 1ist RMGERFRME (.. .1,

TR EL A3 156 U1 R ] D 1t bR SRR [l — AN IE B FERUIE IR o repr SELEE M 241% 0] NULL,
FEHABTE T, R BCRHR F 2R tp_repr SEPURF AT IEH 425,

void Py_ReprLeave (PyObject *object)

B TRE ABL 85— Py_Reprinter () o WA EEANRIBIF Py_ReprEnter () HIMGEEEAE
Hq—“{j_'\o

510 IrERE

I A BB HE Python S #R Al AR 44 B pyExc_ B E Python S &4 FRAY 42 Ry R 15 o X BEAR RS
By pyobject*; ENTHRIEXG. TSI 1AL R
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C &#R

Python &#R #iE

PyExc_BaseException
PyExc_Exception
PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError
PyExc_ChildProcessError
PyExc_ConnectionAbortedErrc
PyExc_ConnectionError
PyExc_ConnectionRefusedErrc
PyExc_ConnectionResetError
PyExc_EOFError
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_GeneratorExit
PyExc_ImportError
PyExc_IndentationError
PyExc_IndexError
PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_OSError
PyExc_OverflowError
PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferenceError
PyExc_RuntimeError
PyExc_StopAsyncIteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError
PyExc_UnicodeTranslateError
PyExc_ValueError
PyExc_ZeroDivisionError

BaseException
Exception
ArithmeticError
AssertionError
AttributeError
BlockingIOError
BrokenPipeError
BufferError
ChildProcessError
ConnectionAbortedError
ConnectionError
ConnectionRefusedError
ConnectionResetError
EOFError
FileExistsError
FileNotFoundError
FloatingPointError
GeneratorExit
ImportError
IndentationError
IndexError
InterruptedError
IsADirectoryError
KeyError
KeyboardInterrupt
LookupError
MemoryError
ModuleNotFoundError
NameError
NotADirectoryError
NotImplementedError
OSError
OverflowError
PermissionError
ProcessLookupError
RecursionError
ReferenceError
RuntimeError
StopAsyncIteration
StopIteration
SyntaxError
SystemError
SystemExit

TabError
TimeoutError
TypeError
UnboundLocalError
UnicodeDecodeError
UnicodeEncodeError
UnicodeError
UnicodeTranslateError
ValueError
ZeroDivisionError

OB H AR R R R
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Added in version 3.3: PyExc_BlockingIOError, PyExc_BrokenPipeError, PyExc_ChildProcessError,

PyExc_ConnectionError,
PyExc_ConnectionResetError,
PyExc_InterruptedError,

PyExc_ConnectionAbortedError
PyExc_FileExistsError,
PyExc_IsADirectoryError

PyExc_ConnectionRefusedError,
PyExc_FileNotFoundError,
PyExc_NotADirectoryError,

PyExc_PermissionError, PyExc_ProcessLookupError and PyExc_TimeoutError fTéE:M]?iipEP

3151.

Added in version 3.5: PyExc_StopAsyncIteration Il PyExc_RecursionError

Added in version 3.6: PyExc_ModuleNotFoundError.

XL IR F 44 PyExc_OSError:

C &#R

#it

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

TE 3.3 JAS AR T XU S|4 1 202 PRI Y S 2

YRR

5.11 FREEE LS

JIr A BB ifE Python %35 2 IR T A A4 Ry AL i
pyobject* M BATARIENG. PATAI T4l As 84 5k

HAFR A pyExc_ L Python S A4 HK, X LA 2

C &R

Python Z#x

#i

PyExc_Warning
PyExc_BytesWarning
PyExc_DeprecationWarning
PyExc_FutureWarning
PyExc_ImportWarning
PyExc_PendingDeprecationWarning
PyExc_ResourceWarning
PyExc_RuntimeWarning
PyExc_SyntaxWarning
PyExc_UnicodeWarning
PyExc_UserWarning

Warning

BytesWarning

DeprecationWarning

FutureWarning

ImportWarning

PendingDeprecationWarning

ResourceWarning

RuntimeWarning

SyntaxWarning

UnicodeWarning

UserWarning

Added in version 3.2: PyExc_ResourceWarning

2 AXAE Windows i 35 MR E ST HUALHLRET 2 ms_winpows , DAEARIHE e M AT,
3 RO AR I B

5.11. HREEEAS
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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

6.1. RIERFAIR 63



The Python/C API, Z{THa4 3.12.11

& SR

PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () @fﬂ(o

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

XL R H sys BHRIIAE W] PALE C ARG A TR e, BT T Y B RE s A0 sys it
M, I ST TR AR S S5 A
PyObject *PySys_GetObject (const char *name)
BEE: AT B TRUE ABL IRIFIK H sys BIHEIXTGR name 535 WA E A AL 2% [1]
NULL, FHAREERHE.
int PySys_SetObject (const char *name, PyObject *v)

% T HasE ABL $F sys B name %8 v BRAE v b NULL, FERUIEL T name RN sys bR H 5
B BUZOEHRIE o, KAETIREHRE] -1,

void PySys_ResetWarnOptions ()
& T HiE ABL ¥ sys.warnoptions HE AZY|HR . WK TEPy _Tnitialize () ZHIHEH .

void PySys_AddWarnOption (const wchar_t *s)

& T RE ABL Bt APTUER BT 1) R A RS BOR R B B Py Config. warnoptions, 2 WLPython
ECHIAA

Bt s sINF| sys.warnoptions. HEREAAEPY Tnitialize () Z BRG] DATE 2 Mg st o ks
IE
H 3.1 AT,

void PySys_AddWarnOptionUnicode (PyObject *unicode)
J& T Fa5E ABL I APT AR B8 T 18] R 3R B 24 W SRR B Pyconfig. warnoptions, 2 I Python
s LE F .
¥ unicode Y5 HNE) sys.warnoptions.

TR HAl R EOR AT /e CPython SEBLZ AMER], N B EPy Initialize () HIH warnings
BAFAZEBINN , (BB TR E IR LS 2 PASRVFEIE Unicode X4 A RERIA I -

311 A5

void PySys_SetPath (const wchar_t *path)

& T FaiE ABL It APL WA T Fagss: N Y4BCHR K EPyconfig. module _search_paths
%HPyConfig.modulefsearchfpathsﬁset, %ﬂPylh(m 45 CEL E .

$5 sys.path BN HTE path TREN MBS RARIM S FRX G, RSEOH B R 5 E R g
AYBEFE (fF Unix 3y :, #F Windows |38 ;) 4r BRI BR AR5 3 .
H 3.11 A FE .

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

B T HE ABL KFLA format SRR I PR G AR sys.stdout. ARTGIEARMTRE, RIf%/AE
T (30,

Jormat [ 245 A AL i A5 R YO/ DBREITE 1000 T AR - ad 1000 745 )5, i 7
PR WO R, XERE A A Z R B %s” #5205 AT 246 %.<N>s” SRR,
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Hop <N> 2 — MBI <N> 5 HAL AR AL ORI R KT Z FIAR it 1000 <4511+ ik
T o BB %, BT RN AR KA ECTHT B B AT T R AL
WERKA THIR, sys.stdout 2PES, CAFLRYTHER T A HIER (CZH) stdout .
void PySys_WriteStderr (const char *format, ...)
J& T faiE ABL 25{llpysys_writeStdout (), {BBCHNE AR sys.stderr BY, stderr,
void PySys_FormatStdout (const char *format, ...)

J& T Fa5E ABL 251D PySys_WriteStdout() [ B2 PyUnicode_FromFormatv () E#&ALIE .
HHA SR EBRE 2 EE K.

Added in version 3.2.

void PySys_FormatStderr (const char *format, ...)
J& T kg ABL 28{lpysys_Formatstdout (), {HBECHE AZ| sys.stderr B stderr.
Added in version 3.2.

void PySys_AddXOption (const wchar_t *s)

/& THUE ABL B 3.7 iade. Mt APT ORI T 1 R AR MU R A BB Pyconfig. xoptions,
2 WL Python #7145 LB & .

B s TR —AN I -x A E SR ENTB N E| pysys_Getxoptions () FriR ] #)24 Hi LI
WS BURRER AT PATEPy_Initialize () Z AR .
Added in version 3.2.

B 3.11 JARTEH.
PyObject *PySys_GetXOptions ()
BEE: AR . & T RUE ABL B 3.7 R, IR[ERY T -x BT R, R{IT sys. xoptions.
KAEFRRIY, R E] NuLL HFRE R
Added in version 3.2.

int PySys_Audit (const char *event, const char *format, ...)
IR AH MG 8 1 B R ] A 7R 2R IR [l E B AE I i — A
o
WERC IR TARATE 1, WPREEE T formar AR SHORM 1 — AL AR ICH. B v PASE,
fEpy Buildvalue () WEMAPREXFAFE A QUREEEASZ—NITH, BRpms—
ANHICRICHT . (I N LTEFE—D51T, (H2 i T IA IERE R 0 S HOR 5 R
F&, DRHE B T AT 305 | R - )

TR # AT Y B R WA ry_ssize_t SRACIE, ToIERAE LT PY_SSIZE_T_CLEAN,
sys.audit () XIfT5K A Python (A sl AR 41T o
Added in version 3.8.
T 3.82 A RAALH: B3R py ssize t T # AT TEMCZHT, 251K — ARG
B

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

K5 H I IR S hook FIMENEAE R H T T8R0TSR [0 R AE R MR Bl 4R . 4z
INTE 2RI, ERAE R M B E AR It APT SIS 5T X E IS T I B2 Y
BrA R B -

userData Fg5+ WAE N T KA T8 T RETRE R RIS TR A, 85 N 345 )
Python %

VR BRI FEPy_Initialize () ZHIREEAMN . WREBITHRVIRCZ IFERORA, IA Y H T
%’Q?’lﬁ“ﬁiiﬁiﬁi%ﬂ%ﬂﬁﬁiﬁﬁﬁIZV?*’I*/\)\ Exception FHRAIHHREHBHEGTHAE (AR
PR

BT RS 2 5 | A7 Y Python fREARFERAT GIL AU DL T IR AT -
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2 PEP 578 7 A H T TRAIINIA . FEIs AT I AR p 5 | A T SR i ek e o L
TR A0 WA s B SR

IR RS Il BB S & — A IS F sys. addaudithook HRNMPHHALMTS AL, 40
REEMIAE BT 5K T—MIRAE B Exception WRHE, #H TR AN B 55 28
k. PRI, YR 5 S AT BGE A AT T8 8 L RIS T B A A AT B2 1 B A B R 8

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

B R 2B, event j2 A& Yipysys_aAudit () ) C ERRFMHSE args SRR —
NpyTupleobject, userData j&-f%%; PySys_AddAuditHook() HIZ4K .

Added in version 3.8.

6.3 TR

void Py_FatalError (const char *message)

B T e ABL FTEHI—ABa i GHH B H R . RS PATIEMITEBE . 1ok B 224 (e A I 3] ]
AE-ARZL il 1] Python ARREAR A GRS AY R DU DD ;s BIANNF S B L BRI . 7E Unix I,
2VAIARUE C PERREL abort O HRFHERZREIL—A> core I,

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

1E 3.9 AR Z AT B STk eR &L AR
void Py_Exit (int status)
B THOE ABL IR 2 gl #E A2, XK ey _rinalizerx () SR J5 #E8 H) AR E C & eR 4K
exit (status). WPy FinalizeEx () $EREHR, 1B HUIRESEH A 120,
TE 3.6 WA KRS T O H e A AL B R A 2 A 20
int Py_AtExit (void (*func)())

B FRE ABL JEMF— i py_Finalizeex () JAMIMTE BB A TR B AR AL AMEMSHH
AR PMEATE . 52 AT PAYENE 32 MBS . MY ENII, Py Acexic () KR 05 SRR,
ERFIRIE] -1 dR I B R B 2 f e T o G LR R E 2 A — k. i T Python
A B A RHAETT PR KL BTS2, R E Python APT RN fune 1 -

6.4 SRR

PyObject *PyImport_ImportModule (const char *name)
BwEME: #Heg7l A . BT EUE ABL @ — X py tmpore_tmport () MfIAERR, BHEZ—1 const
char* fENSETAZ Pyobject*,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
Bl #HagilA. BT RUE ABL EREUZ Py Import_ImportModule () BJ—PMRGRFFHIHIA -
TE 3.3 A KA A N Bl o) — AR AR R A 2 7 B R . {HJ2 M Python 3.3 52, Bl &
TERZHEE UL N ERC UHIA XA BN, B DAL R AR IAA TN E T2

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

*fromlist)

BEME: #agi A . PA—DEE. SN E Python pR% __import () RIUGERAYM KAk .
AR M — AR BT S ABER R 2 BT 5 1, BURTE S AR A NULL I BEE— 574 .
5 _dmport_ () M, MiER—NEH TR EHEE T iZ SRR, BRAEGE T E
2314 fromlist.,

FPARMCKERL BN A FER BB GL, Wi Py Impore_Importiodule () JfFE.
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PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)

BEME: #He95I M. B TIRE ABL g 3.7 e, A M. KT IR BRI ES % N E
Python P4 import_ (), PINARME __import () BRELS AV L REL
AR M2 — AR BT  ABER R R R BT 5, BURTE S AR A NULL I BEE— 534
5 __dmport_ () KM, BiER—NERY TR R FHEE E %GR E R, BRARG T E
231 fromlist .,
Added in version 3.3.

PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist, int level)
BEME: #Fa951 8. BT iE ABL BT PyImport_ImportModulelLevelobject (), {HHAZFR N
UTF-8 i i) “F4F R A2 Unicode X4 .

TE 3.3 AR RS T ANTHIESZ level Ry HTH .
PyObject *PyImport_Import (PyObject *name)

BEME: #a95 R . BT RGE ABL X2 —MAH T4 “SAB TR mERZEsED (2
i level N 0, FIRMEITFN) . RG2S HI4 /A EMEN _puiltins. Y __import_ () PR
Blo X EWRE R Y HTE B MR S A TR A

ZRBUR R 4 AR A
PyObject *PyImport_ReloadModule (PyObject *m)

AEf: #eyql A, hTRUE ABL EE— B SRR R HE T, S
IR B NULL HAEE— SR (TERCNTOL RSN A7 AE ) -

PyObject *PyImport_AddModuleObject (PyObject *name)

REME: fAAYFIR . BT HUE ABL B 3.7 e, IR TR L PRGBS G . name Z4Y
WL PAN package .module. UIAAFFE modules 7SI E JekG Arin v i, WRAAZ], @)
BRI A A 2] modules Ui, ARG R o] NULL HBCE— A

O #ik

BB AU SR B AT R AR BIHGR RPN, RS2 — S AR R . i il
M PyImport_ImportModule () BUERIFENZRHELARFAMIL . name (1] 552 PRI ELLE
FANSR B AFFAE NI S

Added in version 3.3.

PyObject *PyImport_AddModule (const char *name)

BEME: EANT R . B THE ABL BT ryIimport_AddModuleobject (), {HIE4FR A UTF-8
D B A5 ER T A 2 Unicode %142 . object.

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

BwEMa: #a951 M. BT EUE ABL 438 —PMRREHR (W HEN package.module JE3) F—AM
Python =75 SO BEER B P BRI AL compi e O FRERBUAIIXF S, INEGZBH . 3R IXHZBH 5
PRSI, B MR A AR SR NGR [ oL HR S N5 . FERER RGO T name 22\ sys.
modules EF‘%}&*ZI},%, ED{E name 7]’j?;‘[}t_l:/\PyImport_ExecCodeModule () Eﬂ’aﬁ?’iﬂ: sys.modules '430
1k sys.modules YRR FEEWIRMMBIZ BN, PN AKX FERBIER AT IMEFI AR HOS
FoR AT ARG O T REHER N BRI AT RE R C HIRm ) RES.

B spec Fl__loader  WERMIARE, WP AEYUHIE. MR spec IimaE#s (WE
ﬁﬁ) %%ﬁﬁjﬂ%@ﬂ%ﬂ’\] _ loader_ ﬁﬁﬁ,ﬁ\@‘%ﬁTW%ﬁﬁﬁ SourceFileLoader E’Jiﬁﬂo

B file  JRIERFPEHCNINERI RN co_filename. HIRLEH], BKFE _ cached .

AR A AR ECR B E . 1S R pyImport_ReloadModule () | ff B HLH I TE 7
s
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W2 name 51— BN package .module WA IR TR, WHEAT R R A2 WA TR 2
Bl
%ijﬁa%%fﬂPyImport_ExecCodeModuleEx () *HPyImport_ExecCodeModuleWithPathnames ()o
TE 312 fiAs K AEASTE: %8 _ cached_ fll __loader_ MIMEEWFHH . 25 ModuleSpec |
figr 7

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
BEME: #a951 8. BT RE ABL 220 FryImport_ExecCodeModule (), {HIZHNE pathname ~°H
NULL W 2R BB R __file JEMERI(E.
Z [l PyImport_ExecCodeModuleWithPathnames () o

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

*cpathname)

BEE: FHey3 A . B TEE ABL § 3.7 At BT ryImport_ExecCodeModuleEx (), {HANHR
cpathname Ak NULL W 245 HACHBRRAT R cached JEPERIE. TE=ARET, X2 HEREH
1 —"1

Added in version 3.3.
TE 312 MUAR B AEAS T B cached_ WMMIACHEFH . 1557 Modulespec TR .

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

BEME: #FHay5 8 . BT HaE ABL KU T PyImport_ExecCodeModuleObject (), {H name, pathname
1 cpathname ) UTF-8 4B FAFER o UM pathname W51 F NULL NIIA 22288 1 cpathname HE
T L i A

Added in version 3.2.

TE 3.3 A KA AT At AL T A i AR W 2 i ] imp. source_from_cache () I H VA
&

TE 312 A B AR AR B AN E SRR imp AR

long PyImport_GetMagicNumber ()
B THE ABL 3 [a] Python 5 RLSCA (B .pye SCMF) BUBEEL. MBEEON MAFAE T4 i SCIFY
FELMAN A, N . AR -1,
TE 3.3 A K AR AR T RIS R [~ 1.

const char *PyImport_GetMagicTag ()
& FHE ABL £1Xf PEP 3147 A%\ Python 5775 i SO & [A] BEARAR S FAFH . i ICAETE sys .
implementation.cache tag bAY{E I 244 R AR I ek £k SEAS L -
Added in version 3.2.

PyObject *PyImport_GetModuleDict ()

BeEfE: AN A BT RUE ABL SR TEBE P 7L (Bl sys.modules). THIERIXZH
XA A

PyObject *PyImport_GetModule (PyObject *name)

BEME: ey 8. BT R ABL B 3.8 AL IRMIAEZAMIT AR, G & S A
i [8] NULL (HAR S B A R . AR A R MOz 9] NuLL IF 3% B A 1R

Added in version 3.7.

PyObject *PyImport_GetImporter (PyObject *path)

BEE: #ag il A . & TEUE ABL IR EIEFRXT—4> sys.path/pkg. path W& H path (&S
Xj’%, ﬂﬁ'éé’/ﬂ\ sys.path_importer_cache ?J,FJEELEPZ%EXD ﬂﬂ%?ﬁ%ﬂi%ﬁ%ﬁ, mu%ﬁﬁj SyS.
path_hooks H RHH|—AREALIIZ AR S H U8 7 WERECA W I E 73R ] None s 352501
P M Iy path based finder LN ZIEFRA HAR BN A AT . G5RFEA7H] sys.path_importer_cache
o JR[E AN I A AR AR R AT L
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int PyImport_ImportFrozenModuleObject (PyObject *name)

B THE ABL B 3.7 e INEAAFRN name BIERETBIE . N ] 1, 40 5ROR 4 2 AL b )
Mmoo, AERAIAGACRWOWIR A -1 FHBEE—DRH . BB U7 RS AR, T
M pyimport_tmportimodule (). (HEBMATA RSN — MERERCH S AN RERFERE.)

Added in version 3.3.
TE 3.4 A KAEAST: __file  JRMERAFAEBI B,

int PyImport_ImportFrozenModule (const char *name)

J& FFasE ABL 2Bl FPyImport_ ImportFrozenModuleObject (), {BH.Z4FrK UTF-8 4ht i) F4F
ER M A2 Unicode X4 .

struct _frozen

DRE X RSB A RS 5 2B L, 5 freeze T HFTA I —2 (52 F Python YA,
S RATHRF ) Tools/freeze/). HiE X HHE Include/import .h FIFF):

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

TE 3.1 AR K AEASTE: B is_package “FRARMIBIHUE G — L. XA TH size WHHE
AIBE -

const struct _frozen *PyImport_FrozenModules
AR IR AL AR 8] — A frozen ICRMEA, A— DA MG noLL BB IC R R IR S
Wo M—DREEIPLT AR, ERTERR PR 5 =07 (CRS ] AR Ty SOk s A5 1)t
R RGEITRER .

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

& TR ABL [ BUA BN BRI — A . XXy Import_ExtendInittab () f{HEEA
B, WA TCEY REENRE] -1, FriaEn] 5 H 45K name K'S A, I pREL initfunc {FHAES
— R AR F AR VIR R . DLRREBUY 24FE Py Tnitialize () ZHIVH

struct _inittab

iR P E A AN A B S5 K. fi A Python [ R 7 W] DACREIX 26 25 1 {4 1) S 4
HpyImport_ExtendInittab () 456 (M PASE BLAAM A P BB, % 454 1A% oy T 80 03 108

const char *name
BEHRAFR, H—A~ ASCIL 4 i) 745 .
PyObject *(*initfunc)(void)
BIRT N ETRE AR OB Y 40) B T BRI K
int PyImport_ExtendInittab (struct _initfab *newtab)

I A ELBEHR AN I — B . newtab BRALL I LA— M8 NULL AR name 7 BI IR AE H 4500 R
S PO ISE ] B S ECNAFAT IR . IR ] 0 BiE AR TEYR I e A8 AP RS T PR Ik [o] — 1.
BRI, RS RIS IME AR . R B EPy_Tnitialize () ZHTFM

ﬁﬂ% PythOIl E%}}Z%‘{J’Wﬂﬁﬁ%, )rl'JPyImportiAppendInittab () ﬁPyImportiExtendInittab () ‘/‘Z‘
MAERRR Python HJ 45462 Hi I -

6.5 #iE marshal R2{EX

REEGIRE AL C AL PR marshal BEHLPT AR ) RS 2NA PR oA R o A A7 28 R 0T KR e
BNEFFFIIMAR, 5 — LR BT R SO IR Bt . T 770 marshal i i) SOPFA 25 A 3k
MR TIT
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BOAHEAEAF I SR B ARG 1 RT3k o

PO S R A RS AR - 58 O O BT S iRAS, 26 | HRAS 23 4E SC{4-FN marshal 2 )7 314k o 3L S B A1)
??%H%)o 55 2 MUAS S A Ul — IR . Py_MARSHAL_VERSTON $8HH T4 HT SCAAIRE RS (4 ETHL
fHih2).

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

¥—A long %L value VL marshal ¥ E A file, X6 25 A value AR 32 I EA7 ;. Toie s
BLIY) Long RAHY I/ NI o version Fi§ B SCAAS AT RRUAS

VLB RER I, FEIXFPE DL T BRI E M R AT . W pyErr_occurred () AT
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

J§—~ Python %{4 value A marshal #55 A file. version ¥58] A& I A .

PEBR BT RER I, FEXAPE OL T B P IR B VRN AT . W pyErr_occurred () BEATH

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

BEfh: #ag5I R . IR value 1Y) marshal FoR BRI FATEHREXIR . version H5H] S
RIS o

PAF BBV A7t marshal %=X .
long PyMarshal_ReadLongFromFile (FILE *file)

MITTF T BB ETLE> X ARAEAR [ —A> C Long. (] MR AU RESEH 32 iHME, ToigAs
Bl Long ZRAL R/

KAGEIRI, RFRCEE M 1) 9 (BoFError) FFiR[E -1,
int PyMarshal ReadShortFromFile (FILE *file)

MATH I FEU FILE* XM AR B —~ C short. f# FH ML REEEEL 16 (VH(H, Toit
A short FERK RN

RAGE R, FFRCEIE YN 75 (BoFError) Hak ] -1,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
BEME: #eg 1A . MITH TR FToe* X AR (7] — 4> Python Xf 4.
KRR, FE B M5 (EOFError, ValueError B TypeError) 1% [0 NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

B i Ay il A. AT T MU Friex X W A B0 itk [ — A~ Python Xf 5. K I[F]
FpyMarshal Readobjectrromrile (), MPREUREFFAFMZ I BREZ NS, R
PE S BRI BN AF, DA ST A A B2 0T RATE A7 i 8t b AR A J2 3 O SO
WA A YR E A SR SCIF SRR A 28 05 i) i T

KA R, BIREE 4 R (EOFError, ValueError B TypeError) ik 4] NULL,

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

B #agil A MWEEIRI data 1 len A>T 575 e D I A BT o] —4> Python X
R

KAFEARE, CHREE S R (EOFError, ValueError B TypeError) 1% [A] NULL,

6.6 TS HFHIWBEELE
S PR HCAE QA T IO BRI SR AL 25 5 SR BT T E extending-index 676 .

X LR ﬁ[ {lﬁ in Iy fqﬁ - /I\, PyArg ParseTuple(), PyArg ParseTupleAndKeywords (), PA
Lepyarg parse (), EATEREN 46 X AL F 45 & 05 08 B0 15 10 2 B0 0 el 2 3 28 R H0CHE 18
FH IR TEE AL A A AT
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6.6.1 BEIT S

— TR T 0 EE LI, —MRUEAICHIRIA —A Python X5 EillH 2 —1
FAFECE MG RSB ITTF . BT ABBISN, — RS 51 B M X ST B0 Y I 48 e
WEA B SR FERE FORAIA T, XG5 N RBFGERAIG; BFES O Rt X 4>
RCEITHY Python XFG2EA; J5fhs [1 WAL C 28R (R RS KA.

FHENEERX
X AR AR X R 7 B S NAF BB AT U5 I o ARBC S LR ] Y unicode “F A7 B 7717 X1
JE AR AT i o
AR AV, S X @A PAS LR .
A ZRRIME T DARE AT R AN Gk IR et 3] C K2
o By Ml s* EAERAE SIS — A py_busfer ZHIMA . TCRFEIUE T 2 e X AR 1 2 6 5 1 X

A X B2 AE Py BEGIN_ALLOW_THREADS HH AN 2345 AT AR Bk R /N 38 By B B8 s o) 1)
K. BRI, FEARGE AR ACFREAE (ST B 1k3g5t) 2 al IRl pyBurfer Release ().

o es, es#, et fll et# FAEX S DEILERZ X, FEVRG AL FESE (SUEMER Ik s) 25
PRI Pyrem_Free ()

o HABAEKIEZ—A str B EEM bytes-like object, Ul bytes, H [ HZ M XFEHE— const char *
i TEZMXKIE “BHEN” WG T: ERFH XA Python X4 R, AL e 4 i A= iy
Wle ATRE AFTREIUEAT AT
yﬂ%%?%%(ﬁ”&ﬂ%ﬁ‘éi&%ﬁfﬁ/\, Xﬂ‘%ﬂ@PyBufferProcs.bffreleasebuffer ?Eﬁﬂ\@iﬂg
NULL. XPAN AR mAT A AN 2 A bytearray, DAMIEEE HEENIE A bytes B memoryview,

TEIX ™ bf_releasebuffer TR PASL, BA HTRUEM AN G20 M A LA (Bl
SR BRMIKEK, SE 5T R A LR ) .

O ik

XTAE + AR (s#. v# %), % PY_SSIZE_T_CLEAN MITEFL{ Python.h ZHIE L. FE
Python 3.9 B HUSUA |, WA E LT pY_ss1zZE_T_CLEAN %, WKESHIWEE hry ssize_t,
>4 int,

s (str) [const char *]
FF— Unicode X G4 — R I FAF R C F85t. — M8 — D CEFEN TS, X4
FAFP AR AL A REH L . C AR T 4. Python FAFERRBEAL SR AR ToAL
AR AR, —> valueError RH G| K. Unicode MRBIHEAIL 'utf-8" Jafdi) C 5
e WARFEREI, —4> UnicodeError BT K.

O #ik

XARIB AR Z bytes-like objects . WIRAFIEEZ XA RGEEARTHRFENTRRALIL C FA7H, #IL
’fjiiﬂfj 0& %%itiﬁﬁﬂéPyUni code_FSConverter () {’]Eﬂg AL RH

e 3.5 WA B AASH: PART, 24 Python FAFHHIEH] [ H#R A MY null AY fi5] % TypeError ,

s* (str or bytes-like object) [Py_buffer]
EAF IR A PEEEZ Unicode X R W2 FA AN S . N R E R py_burrer G514
fl. XHEERE CFERFRATREM Fik A NUL 295, Unicode Xf4eiliid 'utt-8" fiifefb il C
e

s# (str, read-only byfes-like object) [const char *, Py ssize_t]
B s, KHWETERM T —AE 0v 0P R G5RAFEMEERAS C As i, 85— 23810 C 7245
BIERE, BN RHKE. R SR A AT . Unicode MR 1uct-8" Fif
WA C FAFHR
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z (str or None) [const char *]

5 s 2&8l, {H Python Xt Gt Al fEN None, FERXFHHLT, Cf7EHBEEN NULL.

z* (str, bytes-like object or None) [Py_buffer]
5 s* ZfBl, {H Python Xf G M Al fEN None, TEXFMFILT, Py bufrer G5HJRY but B E N

NULL,

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

5 s# FfBl, {H Python X} Gt n] 80y None, FERXFMEILT, C f5fHiE N NULL,

y (read-only byftes-like object) [const char *]
ARG S AT QLA — M8 o) AP C 4548 EAHE3Z Unicode X 5. F
TGP KRR A ST MR XA NE, 25K valueError 5#4 . exception is
raised.

Tf 3.5 WA K AT l/\/{ﬁﬁv %?%%YEFIZEPE§UTE%/\E@ null ?%%%‘Ii{ TypeError .
y* (bytes-like object) [Py_buffer]
s* A, AHEZ Unicode X5, HIEZREFW R E . ki REamHErd ik
y# (read-only byfes-like object) [const char *, Py_ssize_t]
st B4, NEEAZ Unicode X4, Hiz e vk Alidi &,
S (bytes) [PyBytesObject *]
B3R Python Xf 5K bytes X4, A2l AT AR M40, WIAIZXT R AR bytes XM 5] %

TypeError. CAZEM RGN Pyobject*,

Y (bytearray) [PyByteArrayObject *]
B3R Python X4 4 bytearray MR, NERXHITLMTHA . ARIZARAN bytearray WL M2
51% TypeError. CASRWAIHFHWIN pyobject+,

U (str) [PyObject ]
Fi3K Python Xf4: A Unicode X%, A2l it AT 564 . AR5 A A Unicode X5 &5 %k

TypeError, C ﬁrﬁ%{ﬁﬂ%&%ﬁﬁﬁg PyObject*,

w* (W[5 5 bytes-like object) [Py_buffer]
XA FER AR ZATAT LI AT S B A X A5 B F R B Py burrer S5MIMRIE. 2%
P XA BEAEAE IR AR null 777 248 0h XA 58 5 R & 75 B pyBuffer_Release (),

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

s 223X, BRI 511 Unicode FPAFAFAFATZNIX . B AMBEBEA ik NUL 7351 2 4 AR -

BAEAHF LS HL. B DOUIERA, FEHALAUN const charx, B4 [H—1PA NUL 55 1)
TFREEPFOR RGP, B nuLn, XAMEOL S tuce-8 ihbiga. 4128 Python JEik
WO E R SR XM ST B w5 SRR char; BT HIRHHERA RO A
SROCRNEMNZE X . SCARRFASK— SR E 1 4 s A T2 G

PyArg_parseTuple () RXOMHL—ARME R/ G X, R34 5 5 i Kde 75 DI b A~ nh X Hs
B *buffer 5 XA H r BLANAFS18] o W E A TULAEM M ST pyiven_Free () KRERE L0 HL
G X o

et (str, bytes or bytearray) [const char *encoding, char **buffer]
Mes MF, BT ANHERDEANFIFENE. R, BIREEANSER RGN FAFEIEEL.
es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
s# I, BERFE MDA Unicode “FAAEATAFGMIX . A es FXA, ERVHEAREIRL S
NUL 4.
EHRE=ASH. B—MUHERA, I HAHHN const char*, ‘EF§1—4~LA NUL 4551 F4F
BFRRM IR AFR, B R oL, ZMIERSME ruce-8 gahdtgal. W2k Python JoikiH
HRE R A M ST K 5 . 5 DS BUATR charx; BTG TR FHER DA 24K
SCARNER G . SCARLFLASE — S80I € I As X T . S =S H AT 17—~
BRUWARES s 5 B ECRF R R it b X P R

A PR
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U2 *buffer 451 NULL F55E, DU R ECR 0 BT AR /NG DX, 6 2 B R R A2 ) B b b X, 9
BCE *buffer VAT ITH 2 BRI AFAE . RIS ST ] pymem_Free () DATERE S RERCT BCAI i X

W *buffer $710)E nULL F841 (EEHZEMIX), Wryarg parsetuple () X FH AL EAE AR
X, HRE *buffer_length WIRTIR MR G XK/, KRG, EXRPRgmS I EdEE T2 gk X,
@}JJ:HEo ﬁﬂ%%@gmﬂzﬁ, ﬁﬁﬁﬂ/[\ ValueError,
TEIX BB, *buffer_length %15 R Jmhth J5 45 Fe N i NUL S i K 3

et# (str, bytes B{ bytearray) [const char *encoding, char **buffer, Py_ssize t *buffer_length]
Fles# M, BT AHEGMSEAFERFENS . HL, BREEANSER S E R FAER
A,

TE 302 JRA K AEAST: u, ut, 2 Fl z# EHREERFAEANTH AT IHR py_unicopE* FREA.

=
X% AL VFRF Python 307 sl BN FAF RN CEF: . %L int, float B{ complex A& CIA n] DA
M B4R TYE __index__ (), __float__ () BY __complex__ () }f Python %G44k Fris 2,

XMTAAF SR, R T C IAHIIHEIN 5] % overflowkrror. XI5 84, W
AN HATHUE NG BT - 439252 T B/ INT T2 52 (B R 5 AR 0 D e 1 A 850007
b (int) [unsigned char]
F—AE1) Python BEEEAR A LTS5 (4084, 7T C unsigned char H1,
B (int) [unsigned char]
FF—A~ Python BEEULAR A RUEFOT NS T A4, /2T C unsigned char H1.

h (int) [short int]
- Python HEEH4t C short int,

H (int) [unsigned short int]
¥ Python %6465 C unsigned short int, ANHfTHHGE.

i (int) [int]

- Python &4 C int,

I (int) [unsigned int]
F§ Python B A 4464 C unsigned int, AN E

1 (int) [long int]
- Python F&E 4k C long int,

k (int) [unsigned long]
F§ Python B A 4464 C unsigned long, A#E T HHRGA .

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

K (int) [unsigned long long]
¥ Python B Hj5440 4 C:C:expr:’unsigned long-long’, T A AT G2 .

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

c (bytes 8 # bytearray KJi 4 1) [char]
F5—A~ Python FA5 A, AN—PKEEH 1 1Y bytes B bytearray X4, ###ly Cchar .

5 3.3 AR EASH: fuif bytearray FAUHIRIS

c(str KJEH 1) [int]

HF—> Python F4F, WI—"MRKEN 1H) str X5, #4ih Cint.
£ (£loat) [float]

¥ Python 37 jS 565, C 1):c:expr:float

d (float) [double]
- Python ¥ s B4 %, C 1) :c:expr:double
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D (complex) [Py_complex]
¥—A~ Python & 525 EEAV il—4> C Py_complex Python & 5{ZJ5H,

Hipxtx

O (object) [PyObject *]
F Python XI5 (REAEMELR) FAEE—A CXIRIGE . XFE CREF e B 3 S 2B I 6F
%o KNG Hisrong reference RPN (HIHES| AR HM) . FEHTEEHH AR noLL.

0! (object) [typeobject, PyObject *]
H—> Python X} RAFA—A C X G455 KRBT o, (HEEZWA C 4 %—1-J2 Python £
BRI HIE, 56 A RAAE RIGEY C A8 & (AN pyobject*). A Python X 4R A fir
ZORIYRAL, W51k TypeError,

os& (object) [converter, address]
1 converter FRELRS Python Xt 44l C A8, XFEW NS BN, H o2 CcAs
B (EERA) Hihl, #Eh voidx. #3425 sREKIE AW :

[status = converter (object, address);

Horr object J2& Rpi% 1 Python Xt 41 address Jjf& 45 pyArg_parse* ML void* %k, & [HHY
status 24 DL 1 AR I A 0 IR . SFH RIS, converter WL 245 | K& ¥ I
il address (N AR ARECRZS . UIHR converter 1R 8] Py_CLEANUP_SUPPORTED, WIS SE @
AR E T RE TR, A A VLS R C A AR AT . FE55 —IRIH R, object
FE5: 0k NULL; address ¥+ 545 5 5 RV F A R A .

%}ﬁ&%%ﬂ@fﬁﬂ? PyUnicode_FSConverter () %[]PyUni code_FSDecoder () o
TE 3.1 WA e A=A B0 T Py_CLEANUP_SUPPORTED,

p (bool) [int]
MHRAE ABERTS NE (— DR AW H R g5 R4 AT B9 C true/false 22 U(E . AR Fk
XONEE 1, BWE o, BiEZAEM AN Python ff. 2 truth FRIE 2 56T Python A i
HEIEE
Added in version 3.3.

(items) (tuple) [matching-items]
XTSI Python J7 41, B 2 items Hig X BTCHIER . C SN Y. items HRE— AT
FIREE T, AT s BT BRI E .

KA FAFER il — S A P AT B FRIR I L. X LR R N EFERFE S . BATE:

I
FXHIAE Python S 4% N 1) S EER & AT E R . C A2 8 X0 1) 7] % 2300 T 200 1540 R BROAE
— YRS A TR ER, Pyarg ParseTuple () ANBEVFRIANA C 22 & (EHEE) MINES.

PyArg_ParseTupleAndKeywords () only: ZFRHJYE Python S5 LT T 1) SR i il KBt 7 5
Bo MuT, BT R CET S LA R TR SR, TS ER R | T EAE S HiTTH .

Added in version 3.3.

R ITHYBIR S AR B9 5 B FAF R BT R S R B A B (Pyarg_parseTuple ()
PREG I “RBR(E” 57

IICEATCIFIREE RS s 705 G FAF R BOT R A T S U CEOA R B D R .« A M
HEFwo
i

%&?%ﬁﬁéﬁﬂ%ﬁ%%{ﬂﬂ Python XI55 HIARZ AT NEREGLEA] (RIARZEEBENR5 T
!
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e 2 K L8 pR RS BRI S b 25 A% A A H ) S S LIk 5 X S R A i A LR
A—Lelgol, W B e RoTH R AR, XEESEAERMAEMEA ) XML, BN
DETCHG S AR DY A% BRI T

N TSR, arg X G IL FEEAS O BAR ST R . 4, pyArg_Parse* pRAICRFIR [u] H
{H, T3 RRR HEAE 51 ZO0E M 5795 24 pyArg_Parse* pR R0 TR A% B SO A Hh 4 T 25 O
WM A TC B SEAR 2 BT OO I At ik 28 B DR TR

API F#

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

& T EE ABL it — AR 28, FRRXPHSEEES BT E NP AN R A B . R E
true; IR A false F H.5 | &AM B 55 o

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

& FHiE ABL Mlpyarg parseTuple () FHIA], SR EHSZ—A> va_list RAL SO A & 7] 22 5=
MSEE.

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *keywords[], ...)
B T haE ABL 3 HTREAL B S HOR % B 5 S 40 I 4 hy SR AL B BB S5 keywords 402
K F BTN NULL L. 23 FRFEnpositional-only parameters, IR [H] true; K& AEHK
R, B IR[E] false T3] & AH R I S o

TE 3.6 fRAS KA AR R YR T positional-only parameters B 315 .

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

& T HisE ABL Mlpyarg parseTupleAndKeywords () HIF], SRTEHSZ—A va_list B[ S4M
A2 AR SRR .

int PyArg_ValidateKeywordArguments (PyObject™*)

B TROE ABL B R F ML R R KM FE S O R AR, X AR BCR B
FryArg ParseTupleAndkeywords () NMEMHBER T, & B LA FMOEXERIRA .

Added in version 3.2.

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

& THE ABL BB R “IHZRALY MBS B R X R B 1) METH_OLDARGS £
BT AT Python 3 AR . SORBEHER H T AR S B0, IF BAEFRHERER RS Th iR 2
%ﬁ@aﬁ@ﬂ,Eﬁﬁ%?ﬁﬁ%oﬁmﬁﬁ@?ﬁﬁﬁ%ﬁﬁy%Wﬂ%ﬁﬁﬁﬁﬁ%ﬁ%ﬁ
Mo
int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)

& F R ABL — AN HEERESRIUE, B S XA R R E S B8, TH %
AL BT S 1) R B 24 7E BB i 2 P R METH VARARGS. SRS M TCLL N 244 K
args e N5 BEWMIRSE— D ICH . ZITHNKE 2R min HANEETE max; min F1 max W] fig
A . BOMAS B AL G R, BNSEN Y — A8 pyobject BB IFHEEN BATRIPA
KB args FERIET; EATPRASEANT A XN T args REGHTTIRIES A BASYIHAT: ©
IR 24 B 7 kW aa 1k . I PR ECTE AT BB IR [B] BB AE args AN A oo 2l B 5 A iR B 1 o
RIFIR MR s AR AT 2R OMA R 8 A S

ROE—AMEHZ R R B, BUH _weakref 555 | HI4H BIASTHL PR AAD:

~

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);

(T
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(B L)
}

return result;

}

XA pyarg UnpackTuple () SERHFM T PyArg ParseTuple ():

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

6.6.2 GBIEETE

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

B #ey 5 R . BT RUE ABL BT pyarg_Parse* MR TR WA M N FE/FHA—
METF AR E—AFE . R EHZ B A A E R 0L & ] nuLL; AR [E] nus W5 |k —
.

py_Buildvalue () HA—HAIE—NICH. HAYL BB AFRA S ECE 2 k%P
FAoefEd—ondl. WA FERFREST, BRI None; WHREBEMAG—MEXEIT, BREIH
KB TTRE IR B AT — X5 . T R 55 BEA% AL 2450 J 1T PABR ) B 3R W] —ANK/Nh 0 85 1 HJT
2H.,

2 N GAT DX K A S BOE A% 3 ORI X 0y, a0 s A1 s# #5000, &8 IR 2L
. WHEHERENZ XM REA S H Py Buildvalue () BN RG] H. #miEul,
BRI ARSI malloc () H HRFECH NAF D MG 1845 py_Buildvalue (), FREGRIEHEA THAE
FEPy_Buildvalue () JRBIBEA free() »

TENmEP AT, GRS BT 0 W@ ook 2R [ 19 Python Xf 4
R S [ WA C A8 & (R E4E) AL,
FROINZE, WRA, B 5 HESTERRE TS P20 (HRAEIEEAETT, W sh). X
AT PASEAR K s A T4 HAT S A A AT 3
s (str 3§ None) [const char *]
@ig rut £-8' GRS K IR C FRF LN Python str X4, fIMRE C FAFER 484 M vuLL,
m” ﬁ}Nonea

s# (str 3§ None) [const char *, Py ssize t]
i ruce-8 ARF C FAFHR HAC A0 Python str X5, IR C FEAFER R4 A NuLL,
W R 20, FFiR 8] None

y (bytes) [const char *]
XHF C A4 554, Python bytes X4, W C FAFEF5E M nuLL, MER[H None.

yi# (bytes) [const char *, Py _ssize t]

X2 C FRFER S A B4 S — 4> Python X4, W5i% C FAFH 841 nuLs, TR 1]

None,

z (str or None) [const char *]
s —#.
z# (str B None) [const char *, Py ssize t]
st —Ff,
u (str) [const wchar_t *]
P23 2 wehar_t B9 Unicode (UTE-16 5% UCS-4) HHa28 v X 444 Python Unicode X4 .
15 Unicode ZEof X 5%t 4 NuLL, NJiR[A] None,

u# (str) [const wchar_t *, Py ssize t]
¥4 Unicode (UTF-16 8§ UCS-4) $ffnggnh X & HAK JF 54464 Python Unicode %14 . fl15 Unicode
Gepp IXFEET A nuLL, DK BERERE Z200% , iR 9] None,

U (str Bf None) [const char *]

s —FE.
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U# (str B None) [const char *, Py ssize t]
Al s# —FE.
i (int) [int]
FF—EA C int #4054 Python BEEN A
b (int) [char]
PF—N A C char #44 Python S50 4 .
h (int) [short int]
Ff—DHA C short int 4 Python BEHN4 .
1 (int) [long int]
Bf— C long int #4ky Python B4 .

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

H (int) [unsigned short int]
$f—~ Cunsigned short int §53 >k Python ZEH N4 .

I (int) [unsigned int]
¥f—A~ Cunsigned int 4’ Python BEEN 4 .

k (int) [unsigned long]
$f—~ Cunsigned long 3k Python B4 .

L (int) [long long]
H—1> C long long &4}y Python A4 .

K (int) [unsigned long long]
$f—~ Cunsigned long long 3k Python ZEHNl 4 .

n (int) [Py _ssize t]
Ff—A~ C py_ssize t RAUEAL A Python BEAY,

c (bytes K:J& 4 1) [char]
P MERBEADFATHY C int F0NK N 1 1Y Python bytes X4,

¢ (str KIEA 1) [int]

P AFATAFY C int FHONKIEN 1 1Y Python stx X4,
d (£Loat) [double]

§ C double 4 Python 114K

£ (£float) [float]
¥ C float 43 Python J% 5 %K

D (complex) [Py_complex *]

A~ C py_complex FMI LA Python B HEZEA,

O (object) [PyObject *]
JREPR B HIAL 33— Python X4, (H N HAE-—ANH i) strong reference (BV G| RN —) .
MR ARG R —A NULL 384T, WIS EREX & F A=A RS E R Z I TR E T
. B, Py_Buildvalue () ¥R NULL (HEASE K FH# . WRM AT ERE, WSRE

SystemError,

S (object) [PyObject *]
H1o M IH .

N (object) [PyObject *]
5 o Mm, HEARSEIEEH)strong reference. MHIT G2 1 FH SE00 R b B0 S A4 15 2%
BB WHZ T R RHARA HIAL .

os (object) [converter, anything]

WL converter PRELRT anything 5454 Python X5z . % s EHE W H B P HT anything (B 24 325
void*) fENHBEI HV R El—A" Fii” Python X542, & WK KA 45 W5 8] NULL.
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(items) (tuple) [matching-items]

5> C AR REFFAF Python SEALHIRFFAR i TE 3 AR
[items] (List) [HIRMICHE]

P C 2SR T 5 45 i, Python 21 3 H- Ak R IR T 80 .

{items} (dict) [FH:MICE]
F—A~ CAE P AN AR, Python 2L, AF—XFIESER C AR BXEN— D ICRBATIp, 4
WA S5 AE

TRAE R TR I AR, WL E systenError SR A NULL,

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

BEME: #9351 A . BT ABL flpy_Buildvalue () MR, SRIMNE 2 va_list RBIA0 S50
AR ]2 S EE

6.7 FHEBREIMSHENL
T B S AL R o R

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

& T heE ABL ARIEAR A FAFH formar FVESNSHL, iy th AR size A~735 5] stro 201 Unix FI1} 5T
E snprintf(3),

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

& THaE ABL RIS X FAFE formar FIAL B SHHN R va, Fiili ANEEI size 58] sore ], Unix
%ﬂﬂ‘ﬁﬁ vsnprintf (3),
PyOS_snprintf () MPyos_vsnprints () % C HRMEFERE snprintf () fl vsnprintf () . EfIHH
) PRUETEAR 15 O T —3 72, TARHE C AR B .
WAL BT strisize-1] TEREIIEZS N0, BAIMAEG AL size P4 (BFEAR R \0") F
stro P ERECERZEESR str !'= NULL, size > 0, format != NULL H size < INT_MAX, iEWEXEWE
RIFAET R TR XA/ C99 n = snprintf (NULL, 0, ...) 0.
DCEEPRBPIRIEE (rv ) B3 B DA BEON Bl A -
e 40 <= rv < size W), R RIEIIHAF: v DFAFEHAR str AUFERE striov] LET
N0 FEA).
C My oo cize I, W SHAITR AT U v ¢ B A RN
WS strisize-11 2 "\0',

o Brv < 0N, T REAENFHIFN . T AEMEILT strlsize-11 B4 N0, H s BYH A2
RAE S HHRAE DR IR TR

PATR R ECh Bt -5 T 5 AT e A HR B R A
unsigned long PyOS_strtoul (const char *str, char **ptr, int base)

& FFaE ABL HIEZ E ) base ¥ str HFRFERIIRIIATR /2 40N unsigned long {H, Z{HMM
TE 2 & 36 XA N, B3 MHRRIRME 0,

2 BT R NG 20 . TR base NEN ST ob. 00 B 0x BIZR ARG E BB WK
HNERAAFERCH 100 EBAHR 0 57E 2 F1 36 208 (3EHAUE ). A5 pte AN nunL )&k
RO (AR T (EA 2 VA RIUE (=2 W

IR G W (B AT 2 [ 8 B R BB e 2 P 2 kA BRUE T el 4 1% (errno 1% 4 ERANGE)
Iz 8] vLoNG_MAX, WIRTEHEFTE, Wk o,

i 2% Unix 855 1 strtoul (3),
Added in version 3.2.
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long PyOS_strtol (const char *str, char **ptr, int base)

& T FE ABL AREL TERY base K str HPRFERRIPIIATR 54400 Long (0, R(EHMAUE 2 % 36
MTFIXTEI P, S AR AE 0.

KA Fpyos_strtoul (), {HAENR HIPRFRE—4 Llong {HI A& LONG_MAX,
%ijﬁja%%]ﬂ Unix if’gﬁefﬁ strtol (3).
Added in version 3.2.

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

B T ResE ABL R 745 s Feffeoy double A, RIMIF 5] % Python 5. 2 FATHEEART
TRl Python [ float () WG ARITIEZIN TATEES, BT s WHBA RSB . i
WM SE T BT DR

U2 endptr j& NULL , FRHBEASFAFER . 5K valueError 3 HaRI] -1. 0 AR FAFER A ZPE AL
HUEERS GUE STV W

IR endptr AJ& NULL , RA[BEZ LI FAFHR I /F *endptr BB NI A5 — DR EL IR I 45
WERFRF R WIR B R F B A RN RS, K rendptr WE NG FAFHERNITL, 51K
ValueError 5%, F Hik[E -1.0 ,

MR s FR— KK BEAEAEAE— M AECPIE (i, "tesoo" FEFZ P& L2
fvff$) %E}ﬁﬂl]% overflow_exception zEé NULL iJZIE] Py_HUGE_VAL (Hﬂiﬁ%ﬂ‘]fv’f%) #EI'&E
AT . FEHABTIT T, overflow_exception MMJHGIA—> Python S X4 5l &k SR [A]
~1.0 o TEXPIFIEOLY, WHE *endptr FRIFEIREZ RIS —DF4F.

USRAER AN A S A AT AT A A e (R — A AN IR ), BEELE 2419 Python S HLIR [u]

-1.0,
Added in version 3.1.

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
B T i ABL Xf double val #3ly— AL E W) format_code, precision F1 flags W FFFEh .

*%Kﬁgﬂ‘fﬁ%w\?;g\:qu#, "e',"E',"f', '"F"', vgv’ el ﬂ% Tyt X;J‘ﬂ: Tt ;%{;@E‘J ﬁ%/ﬁ%‘f}ﬁ\%
0. 'r' HAHIEE TARMEREL repr () #5K,

flags W] DA ZE B HAW(E py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 B Py DTSF_ALT m{H 44 :
s Py_DTSF_STIGN F/RERTEIR I AT HIM I — 5545, B val HEREL
e Py_DTSF_ADD_DOT_0 /N PR Bl 45 B A G2 — 4L

o Py DTSF_ALT FK/nMW H” BARAY” #E=UAL N . AH AN 15 S i pyos_snprintf () "4 XL
=P

A ptype Ak nNunL, N 38 A 79 {H B #% 1% S~ Py_DTST_FINITE, Py_DTST_INFINITE BY
Py_DTST_NAN HH{—A, 551N val 2 — A BRECT: . oA SRS .

IR A A8 WAL S 0 S5 AT R ) buffer %, A0 REEA0 S WON 4 nuLL., W BT
M pyrem_Free () SRREHGR M) FAFER o

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

ARG RANGHFAFRILE . BT 2 KNGZA, ZRE TS stremp () FF .
int PyOS_strnicmp (const char *s1, const char *s2, Py_ssize_t size)

AR KNG PRI BT 2 KNGZ 00, R TAEI S stenemp () M

6.8 PyHash API

%i%i‘lﬁ]PyTypeObject .tp_hash &ygl\ o
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type Py_hash_t
M B S E.
Added in version 3.2.
type Py_uhash_t
WA SR,
Added in version 3.2.
type PyHash_FuncDef
PyHash_GetFuncDef () {#i M7 BREUE L.
const char *name
W75 R B4R (UTE-8 gl 7455 ) .
const int hash_bits
PARCAR AR BIME A (L N AR/
const int seed_bits
PAHCHR AR B AFD T (E R
Added in version 3.4.

PyHash_FuncDef *PyHash_GetFuncDef (void)

AR Ay bR H5E S

& BH
PEP 456 ~ %4 H Al H G A5k

Added in version 3.4.

6.9 54

PyObject *PyEval_GetBuiltins (void)

BeEME: AR BT RE ABL R[] 2 BT Y B R R T, AR T A T AE A
1, TR [ ARSI AR 2 o

PyObject *PyEval_GetLocals (void)

BEME: AT A BT RS ABL R[] FI AT R IR AR B, AR S BT A
3R [|] NULL,

PyObject *PyEval_GetGlobals (void)

BEME: BAYFIA . BT RUE ABL SRS T T 4R AR R, QR S BT A
3% [A] NULL,

PyFrameObject *PyEval_GetFrame (void)
BEMA: ENAFIR . BT IE ABL IR ]2 BRI, AR B 24 BT TR WINER [ NnuLL.
BiESFpyThreadState_GetFrame () .

const char *PyEval_GetFuncName (PyObject *func)
& FHaE ABL 2R func J2 A%, RECSEBIXTG, MEREERZAFR, BIMRE func FZRALR TR

const char *PyEval_GetFuncDesc (PyObject *func)

B T RE ABL MR func 12 BLIR M A FAFER . IR MM L FE 56 EIORI Y5190, 7 constructor”, ”
instance” flI” object”. HryEval_GetFuncName () HI&5REERE, FEFREE func HIFHA
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6.10 ‘mFtD2R M S5ZHrThae

int PyCodec_Register (PyObject *search_function)

B T REE ABL FEMF— ST 0 2 AR 25 PR R R AL

PER AR, U2R encodings EMARME, WaHXMEE, R EFERRRLIIL T
ZHHES L

int PyCodec_Unregister (PyObject *search_function)

)& FRaE ABL B 3.0 pe. ER— DRI AR R R O E S ENREA . IR E R AR
BEEME, WA IR 0. ST R — S e HE IR E] -1,

Added in version 3.10.
int PyCodec_KnownEncoding (const char *encoding)
& T HaE ABL MRAEENNA S & encoding 1) 4t e A5 CAFAEMR ] 1 B¢ 0. BEpR AR BB .
PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
BEME: #eg7 A BT EUE ABL {Z AU ARG B AN i APL.
object i F1 B errors Pt i€ L ESIRAL PR AL B4R € encoding W AT 4R A%, errors MDA NULL 3
AN A SR 25 T E SO BRI ¥ . RN B i i 23 W 225 | & LookupError,
PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
BEME: #ag 7R . BT E ABL iZ LGRS E AR APT,

object f§i  H1 errors BT & U ASRACFE T ¥EAB 25 78 encoding RIS EREL. errors W] DAK NULL 3
TN A AR R 2R T E R BRI Y . ISR ARAS B S 0 48 W 25| & LookupError,

6.10.1 Codec &3k API
TE AR, encoding FAFER B IF AR /NG FRIE, X BT 1 AL 2 g A A 2 X S B
RN G AU WEPRAR IR IUEAT S D AS, W E ReyError kM| NULL,
PyObject *PyCodec_Encoder (const char *encoding)
BEME: Freg7A . BT EUE ABL NEERY encoding FRI— it s AR .
PyObject *PyCodec_Decoder (const char *encoding)
BEME: Freg7lA . BT EUE ABL NEERY encoding FRI— At R AL .
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BEME: #Fay3 A .. BT EaE ABL N4 ER) encoding 3REL— IncrementalEncoder X4,
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BEME: #FHay3 A . BT EaE ABL N4 ER) encoding 3REL— IncrementalDecoder X4,
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BEME: #FHay3l A .. BT EaE ABL N4 ER encoding 3REL— StreamReader L] R4,
PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BEME: #FHay3 A . BT EaE ABL N4 ER encoding 3REL— StreamWriter L] R4

6.10.2 FiF Unicode g5tz bR 2 R0 /E M3k API

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

& T RiE ABL TEZ5E 1Y name N YEMHE 1R AL PR E] I 5K %L error. 12 81 bR ESCREAE — > G A L) 188
I To v S S 1 A TSRS 15 BE I H. name 148 7€/ encode/decode pR{i 1) error JE 2t
H % G A 2 A

IZE]UE]]Z{@%T%%ﬁ/I\ UnicodeEncodeError, UnicodeDecodeError Eﬁ UnicodeTranslateError
W SEBIVE  S 4, HoP S TR M A B 1 7 91 ORTE R IR 0 s s (5 2 (162
[ Unicode 5773 % % T fRE2 UG B A BBOERS ) o IR R B0 | R 45 € 1 S, B0E R ol —
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LA Y5 SAR R B P A — o0, DA ORISR AL, BRI AR A A
IR o T R R

SR A 0, R [E] -1,
PyObject *PyCodec_LookupError (const char *name)

BEME: #ag 51 A . BT IE ABL BRAE name Z TN RAL BRI s & . VENRRBIE W] DA
A NULL, FEBEIFOL T RFR 53 strict” (i e AL 2 0] ok £ o

PyObject *PyCodec_StrictErrors (PyObject *exc)
B 18k NULL. & T e ABL 5% exc fE AR
PyObject *PyCodec_IgnoreErrors (PyObject *exc)
BEME: #re971 A . BT IE ABL Z0 unicode iR, Bl iRAVEIA
PyObject *PyCodec_ReplaceErrors (PyObject *exc)
Bwefh: #ey7l M. BT RUE ABL ] 2 B( u+rrED it unicode Hlith iR .
PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
B #eg il A . BT RS ABL (] XML #4575 ] FIE 8k unicode Zfid s izt .
PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
B #eg il A BT RS ABL M AR XAF (\x, \u Fil \U) it unicode Zifih iR .
PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
BEME: #eg il A BT EUE ABL B 3.7 e I \Nq . Ly B SURPE S unicode HnB R IR
Added in version 3.5.

6.11 3} Perf Maps 8937 3%

TR SFHT A L (TS AR, TV Linux), 54057 AR perf map 544 {5 Python B%ox
FONEAERE BT LTI (B0 pert 45) . IEAEEATRIMET AT LAAE /emp H SRl —AScfE, Hr o
AT T AT AL B o 44 BRI A H . A DT GHER S 0, Linux Perf T FLC R,

1 Python Ht, X #84i By APT il (AR T S L AL & 5 4 AR P 1
THHERXLE APLIF A ZOR A 2Rk 8l (GIL).

int PyUnstable_PerfMapState_Init (void)

e
A8 APL, BRER AR PAZE S

T /tmp/perf-spid.map XM, BRAEEELWF I, AR MHORMRERE L2 E A% X
1 (R BH AR @ pyUnstable writePerfMapEntry () 0FTHY) . H, TA W2 5 xS H 1t
BREG HREMHPyUnstable writeperfMapEnt ry () XFEERAES — I R IA LIRS .

JEEIEIR ] 0, BIE/ATIT perf map SCAFRIGINHR M) -1, o QAR MR A -2, AJRGA errno
R KRR A2 R .

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

X2 RAEE APL, ERFER Z AR A G & k3 .
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] /tmp/perf-$pid.map LB A—NHMEH . HERHGEEBELZEN. THER T — MRl
H:

# Hidk AN B

7£3529fcf759 b py: :bar:/run/t.py

BIEBGAFKH MM pyunstable perfMapstate Tnit (), WM perf map SCEFARTTH . 2D
BfRME o, BETERMET IR S Pyunstable pPerfMapstate_Init () FHFEBEIRAIS .

void PyUnstable_PerfMapState_Fini (void)

X2 RAEE APL, ERFER ZATR AL & k3 .

?él‘zﬂPyUnstable_PerfMapState_Init () FJ],‘:J:T%E@ perf map jzﬁ:" ﬁt@ﬁ%ﬁﬁﬁﬁ%&?&]ﬂ,ﬁﬂlﬁﬂ EB
AT A S . R, Mz h B R, BT AR S A SRR
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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 &Y

PyObject *Py_NotImplemented
Not Implemented Hiffi], FFHRCHE M EAEEA HX 4 E LA A AL
Py RETURN_NOTIMPLEMENTED

EEPEM C ERENEBIR Bl Py_Not Implemented 1 ] M1 (Bl 3 8 — 445 4] Not Implemented
)strong reference 3R BI'E) .

Py_PRINT_RAW
B ZAFTHIN 2B ERE (ipyobject_Print () MlPyFile_writeobject ()) —Efd I HIE R, &0
AL, X EEpRERN 24 - XTSI str () AR repr ().

int PyObject_Print (PyObject *o, FILE *fp, int flags)

FTEIXT S o BISCHF fpo HASHHRIE -1, flags S0 T8 I FRE BFTEDE . H AirfE— SRRk
Ti& Py PRINT_RAW; UNHZEHIZIEIL, WPRFEHAXIERIY str () MAE repr ().
int PyObject_HasAttr (PyObject *o, PyObject *attr_name)

B TR ABL WK o A JE % attr_name, W3R [E] 1, FHIWR[E] 0. iXAH 24T Python ik
hasattr (o, attr_name), Jﬂj]%lfﬂl,‘é%ﬁkmg

O #ik

FEVE __getattr_ () Fll __getattribute () JFYERT &AM T8 K05 B 208 . AE gk
ITE YRR, R Pyobject_GetAttr().

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
J& FHaE ABL X 5pyobject_HasAttr () F[A], B attr_name #{35E A const char* UTF-8 45
FF7E, A Pyobject*,
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O #ik

TEWH __getattr_ () Al __getattribute () JFiEHTECEAERIBIGI; st XF5 A & A1)
FHEGGER RS . A TE Y A BN PR, FEA PyObject_GetAttrString().

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)

BEME: #a9 3R . & TIE ABL MRS o HiEHA N attr_name WJEE . DR PEMHAE, KK
MR Al NULL. 3XAH24F Python FEE3 0. attr_name,

PyObject *PyObject_GetAttrString (PyObject *0, const char *attr_name)
BEME: #Fa5 8. BT e ABL X 5pyobject_Getactr () M, B attr_name #355E N const
char* UTF-8 #pg 5378, MAZE Pyobject*,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject *name)
B #9571 A . BT EE ABL @A BB YERBGREL, T IARBIR R tp_getattro i
Hr. BRI T (M TX5M MRO H) FREAHOATE, FFAEXNRE __dict  didfkiEs
JEtE. IEUN descriptors firid, RAEHAAFILE T SL0 @, MR A e . e W 2 il
va AttributeError ,

int PyObject_SetAttr (PyObject *0, PyObject *attr_name, PyObject *v)
& T HaE ABL RS o Wh44H attr_name WJETEEBCN v o RG] KRR A 15 s ]
0 . IXAH24TF Python iEM] o.attr_name = v,
R v g woLn, RN . AT A EBFE S pyobject_pelacer (), {HHBHEEA
BERErTHl.

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
& T ABL X 5pryobject_setatrtr () FME, 1B attr_name $§357E ~ const char* UTF-8 4t
55, AR Pyobject*,
R v A NuLL, RN, HR2 IR B MU pyobject _Delattrstring ().
1% 45 1% R B AN ) JB P44 R B 24 DRI TR R /D I B0, 18 2 o 1 ) S 20 T I A ER A
attr_name KA F)iEX — . X T HIERARFA B TR, @ EBEW N pyunicode Fromstring ()
ﬂ]PyObject_SetAttr ()o Ez*ﬁi‘ééﬁﬂiﬁ, ﬁ%?ﬁ}f%‘leUnicode_InternFromString (), ’EEI»—EV\]%B
TR A

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
& THisE ABL @ B BCEFIM R R 8, T TIARBIN R cp_setatcro 1. ETERMIFE
S (LT XS0 MRO ) AR IA S, QAR FR S, DR B S0 7 e o 350 sl 3k Js
AT B, ZEERTEX R __dice P EaiiiR. aRmRHRE o, BRG] %
AttributeError ﬂfFﬁlE] -1,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
IMERXTS 0 44K attr_name H)J@ M. RIGIFIRIE] -1, XAH2YT Python i) del o.attr_name,

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

X 5pryobject_pelattr () FlFl, 1H attr_name #FSE N const char* UTF-8 #pidF37E, mMA
I Pyobject*,

1 5 2 bR B S [ J M 40 BRI 24 PR RS FE e A0 i i, 3 o 2 38 A O A A B AR ER AR R
attr_name RAMFX— 1. X THiREARAMMEEATR, BWEERA Pyunicode Fromstring ()
Mpyobject_pelattr (), HEFHRYNT, WS fpyUunicode_InternFromString (), B RITENHR

M TR R A B 42 .

PyObject *PyObject_GenericGetDict (PyObject *0, void *context)
BEME: #e7IA. BTRGE ABL B 3.10 pAe. _ dict_ HIAFFRIRIR B —Fhul H1 2.
NP lfEarad N
VPR BGA AT BE S R I DASRBOCA 42 0 9 __dict__ o M4THM BT {£ A NULL fE N context. HF I
BRRCAT RERR 2O T I T NAE, BT DAETT IR BB YRR pyobject _cetater () MTRESTH
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BRI, RFIR T NULL FRRCE AR .
Added in version 3.3.
int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
& THUE ABL B 3.7 jade. _ dict_ fAFFICE REIN—Mud L. XA R VFmRiZ T .
Added in version 3.3.
PyObject **_PyObject_GetDictPtr (PyObject *obj)
R[] —AFEERSGR obj 1) __dict_ HYFEET. WIRAFEAE __dict_, WR[A] nuLn JF HANBCE 8 .
PR AT REFR N P I TN AE, BT AMETT X R R B PERJ ll pyobject_cetater () AIfER
BRI
PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
RwEMA: #ag 5l R . BT EUE ABL W H opid $85E HARAER LU of Fl 02 (O{E, HAFUAT R Py LT,
Py_LE, Py_EQ, Py _NE, Py_GT B{Py_GE W —, HIXRT <, <=, ==, 1=, > B >=. IXZ{T* Python
Kk ol op o2, M op @5 opid X HZTEAT. BRI HCREERAE, JRIGTRE] NULL,
int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)

B T HasE ABL ] opid Pt @ #AE, BlNpyobject_RichCompare () KK o Hl o2 WYfH, {H
TEH IR -1, AEEROBAEINRIE o, FEHAWRE I TR 1.

O #ik

TR ol 1 02 ZR—X4, Pyobject_RichCompareBool () i@ Mpy_E0 R[] 1 3 APy _NE IR
m o0,

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
& T FasE ABL ¥&2 obj [l format_spec. iXZEHF Python FiAT format (obj, format_spec).

format_spec WA NULL. FERUIEOL TR RFEEMN T format (ob3) o« MUIHHR B AR AL EARF
RG] NULL

PyObject *PyObject_Repr (PyObject *0)
BEfE: Freg il A BTRUE ABL THEXR o WMFAFARIEA . MR A7, ST i [a]
NULL. 3X#H4F Python A= repr (o) . HNERE repr () WHH.
TE 3.4 B SRS T R BORTE A & — IR, T AR RS S B 2 7 05 3h i 50
PyObject *PyObject_ASCII (PyObject *0)
B #ray sl A. B TROE ABL pyobject_Rrepr() —FE, XS o MFMFHRIEL, H
TEpyobject _Repr () RBIFAFERH M \x. \u B \U &% LHE ASCIL F4F . 33X (A iL— A28 T
Python 2 Wi pyobject_Repr () RBIMIFAFER . HNEKE ascii () W
PyObject *PyObject_Str (PyObject *0)
BEE: Fey il A BTRUE ABL THEXR o MFFFARIEA . BN R EFRFHY, 5% O i 1]
NULL. 3X#H24F Python ik str (o). HIPNERE str O WM, HILHH print (O BREGAH.
TE 3.4 A SRS T R BORAE A & — IR, T AR S #2515 3 50
PyObject *PyObject_Bytes (PyObject *0)
BEME: #eg7lA. BT EUE ABL XS o FEIER . RIGEHR ] woLn, JEEIER [l
PEXE . BT 0 AEHEURH Python Fikit bytes (o) . 5 bytes (o) KRR, % o ¥
BOMASZ ARG R 0 BT X gemf, £ fili& TypeError,
int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
& THE ABL WA derived 255 cls AU FBCHIIRAZE, WHRE] 1, A IUGRE] 00 QIR H 45 )k [F]
_1 o

MR cls J2 e, WISRT els PATZIRGIN . AR 2 —AGINR ] 1, 8550450 1, TR o,
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A cls HA5 __subclasscheck () H¥%, TEAFHUHH AR & PEP 3119 FrffiiRp) oS, R
MR, Wk derived %QAE%MEUT%?*EH@/‘E cls.__mro__ HIIEREE cls BT,

W RARNS, A type BUHIRASERSLHIA 2PN, (B2, X PAEEIRE _ bases__
JEE (BT RS Tdl) RE R IE 2.

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
B FAEsE ABL QIR inst Jg cls T 2RAGSEH, R 1, QERASZ MR E] 0, 2 H 4 i (o]
AR
TR cls 2oodl, WX cls FATEIARGN . AR 2/ F —AG iR E 1, S50 8 1, BNk
R cls A __instancecheck () 75, EFFHAM AHIE PEP 3119 Friid i) 7IeREs. fEH
AL, AR inst Y3802 cls E’J?%’@U"J e cls WSE Bl
S inst W DAL RE  class_ @MORERERESWIANZE.
X4 cls WA RE  bases  JEME (BAASUEHESAMMITH) KB ETEREIHMHE,
JHATWRLE R
Py_hash_t PyObject_Hash (PyObject *0)
B T HRUE ABL IRIFFIR I RAYIEAAE 0o R[] -1, XA T Python Kk hash (o)
1E 3.2 A K AR A T PIAE AR ] 2520 JE Py_hash_t, X J2— M K/NSry ssize ¢ MRIRE S H
Py_hash_t PyObject_HashNotImplemented (PyObject *¥0)
& T FE ABL % & —A> TypeError K35 type (o) Aidhashable IR A -1. bR BAEAT 1T
tp_hash HALPIITESRAHE IR, SeVFHA S st R A R AT i 2.
int PyObject_IsTrue (PyObject *0)
& THaE ABL ﬁﬂ%ﬁ%O%ﬁV\jﬂm true, WERME 1, HWERE 0, XAH24T Python k3 not not
oo R
int PyObject_Not (PyObject *0)
& T HUE ABL QRS o Bk Ry 72 true, R[] 1, AHWR[E] 0. XAH24T Python ik not not
oo R[] -
PyObject *PyObiject_Type (PyObject *0)

BwEE: #egil A . B TRE ABL X4 o Ak NULL B, IRl 5XFS o BYZEBUAH T ) S BT
%o MRS, F5| %k SystemError Ha ] NULL. %4 [[] T Python ik type (o) o ﬁ%@&z;ﬁﬁ
B R R EHE W strong reference. SEFx LA Z /DB MR EOR B ey _rvpE () REL, 5
FAFIR B —A PyTypeobject* KEBRFEES, BRIERTFE—ABistrong reference.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)

WERXS R 0 22 type ZERUBH AL, MLREAEE, HMRE 0. PIASEERLAEE nuLL,
Py_ssize_t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)

/%ﬂ"%ﬂm ABL iRE X4 o BUK S ﬁﬂ%ﬁ% o CRFFFHIFIBLEHI, WHEREFF R . SR
X ZE[A]F Python F#iAR 1en(

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)

RIS o AT EE . ek ISR KA, A5 __length hint () #f7fTT, HJEk
EIERAE . HEERFRE] -1, XZE [T Python ik operator.length_hint (o, defaultvalue).

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

BEME: FHe95 R . BT RE ABL RIS key X 0 JUEK, BOFE R MR ] NULL, X4 [H T
Python F3E o [key].
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int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

/%?1’” ABL 4%7‘5@2? key BLFEIE vo RIGHE] A SFHEIFRE] -15 BEIERE] 00 3XAH 24T Python
/n_jo [key] = v, Tyz@l Tx“’ﬁ@ﬁ’ﬁlﬂ%ﬂ“ﬁ

int PyObject_DelItem (PyObject *0, PyObject *key)
& T HUE ABL MRS 0 HAZER AR key HBIIFT o JIRIRFIRA] -1, 3XAH 24T Python i) del olkeyl.

int PyObject_| DelItemString (PyObject *o, const char *key)

& T HasE ABL X 5pPyobject_pelttem() #[E], 1H key #iFEE N const char* UTF-8 #hd =
g, MAZ pyobject*,

PyObject *pyObject_Dir (PyObject *0)

BwEME: #eg51 R, BT EE ABL 24T Python Fikx dir (o) E R4 (ATREASS) AR
%ﬁ%?ﬁ%ﬂ% GnAR A AR [E] NULL . ANSRSHCH NuLL, 258l Python [¥) dir (), DR [R] 24 ]
locals {4475 IXEF AR A TE S PATHESL, WA nuLL, {HeyErs 0ccurred()4% ] false.

PyObject *PyObject_GetIter (PyObject *0)

BEME: #a9 7M. & THROE ABL S8R T Python ikl iter (o) o AXRSER I ASFEMR
%, MRZMREZE— BN, WREIXNEAR S, RN EAGEEIEN, 25K TypeError
Hik 1] NULL,

PyObject *PyObject_SelfIter (PyObject *obj)

BEE: FHeg5I . BT ABL XZT Python __iter_ (self): return self ik, Bi&
- Wfiterator RRIBETT), RifEPy Typeobject . tp_iter fEfIHH

PyObject *PyObject_GetAIter (PyObject *0)

BEE: #FHagslA. B THGE ABL B 3.10 kg A2, %56 T Python ik aiter(o), HEXZ—
AsyncIterable X4, F hHiR[E—4 AsyncIterator. MR A —DHEMRL, HUES
Bod—A> asyncIterator, YFiREIHH &, WMHIZNEAGEMER, 251K TypeError, iR

NULL,
Added in version 3.10.
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)
B TRt ABL @ 3.12 peie. SRIM—ANMEIEH ols SRR T2R4 BEIRI 184

X 0 bR cls (LB, T cls Wb S Py Type_Spec.basicsize Kfllf#, Python Aii#r
X5

o

R AR, I E S TR B NuLL,
Added in version 3.12.

Py_ssize_t PyType_GetTypeDataSize (PyTypeObject *cls)

B FHaE ABL B 3.2 jrz. R0 cls fR BB RSB AESS T8 KN, Bipyobject_cet Typepata () fif
R [ AE RN

RXATRES KT -PyType_spec.basicsize WEREIRR/N; W] LAZZ A X AN SR AYME (15140

HH 1T memset (),
HH cls ST A Py Type_Spec.basicsize Az, Python RNEHG A%k — k.
MR, R R R B — A A
Added in version 3.12.
void *PyObject_GetItemData (PyObject *0)
i py_rPrracs_1TEMS AT _END FR—ANHE M B IS H BRI R
A B, R RCE R R Bl NuLn, Q2R o WOR R B Py TPFLAGS TTEMS AT END W &5 K

TypeError,
Added in version 3.12.
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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_VECTORCALL_ARGUMENTS_OFFSET

BT RE ABI B 3.12 prAL. WIRTE vectorcall 1) nargsf SR T AR, W A 9e %II HT
PP args | E’Jﬁﬁ%ﬁ%ﬁlﬁlﬁ args FEFAEE R P HISE L (N2 0 ). #HH 5 S7ER
HiiA R args [-11 B9

X FPyobject_VectorcallMethod() , R PIREM M EIRE args [0] AJREA T,

Hom ] 1 7 osg A R OF & 4 4 B N fF) X ki, w3t i % (f
JPY_VECTORCALL_ARGUMENTS_OFFSET. X #EAMCRF FLVF 16 Q0 48 % J7 ¥k 2 250 vl o A xf 42 3
RGBT R FE GXFPE FRERE— N INFE T 3K 11 self 250 .

Added in version 3.8.
BERMH—NEHRT Vectorcall B X%, i S Acall AP bR L, 565 A v R X & — HE

PyObject_Vectorcall () } %%Eﬁﬁ)&ﬂ’]

O &

1t CPython 3.8 w1, vectorcall APT #I #H X i oK 0 & & DA 2 JF 3k F X & 9 44 FF 42 i

_PyObject_Vectorcall, _Py_TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,

_PyVectorcall_Function, _PyObject_CallOneArg, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArg, Jﬂjﬁl\, PyObject_VectorcallDict [x){_PyObject_FastCallDict
A PR HE . IHZAFRUIIRBE AT T R ER 524 PRI 31144

bt 1= EiAk ]
A p_call W, ¥ K FH A L AH LiE Ja: CPython Xf T fff H mp_call 317 /) P A 2 fif

ﬂﬂPyﬁEnterRecursiveCall () %[InyLeaveRecursiveCall ()o

AR, XA E T T8 ] vectorcall FYE - w8 T 5 16 55 L B 24 ff ] Py_EnterRecursiveCall Fil

Py_LeaveRecursiveCall .

Vectorcall 3735 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
& T FasE ABL g 3.12 prAe. 45 E—> vectorcall nargsf 552, RPISELHRAE. H %R T:

[(nyssizeft) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

SR, Wi pyvectorcall NARGS PREXDATERERY .
Added in version 3.8.

vectorcallfunc PyVectorcall_Function (PyObject *op)

IR *op* A7 HF vectorcall Ml (AR ARAAR L H, BWARKNEALEIA L), &H
*NULL*, 750, R [BIFFAELE *op* H1[1 vectorcall BRAHEEN . XA EREUA Al A F 4 .

XA op =15 S FF vectorcall B} A AL, W PAIE I #5% Pyvectorcall_Function (op) !=
NULL SE5CHE .

Added in version 3.9.

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

B THUE ABL B 312 paoe. ] * Al R * fvectorcallfunc, HAIESHM KT ZSH 05
PATCHLRN dict FENE8 H .

Xie— DL MEB, Tl Atp_calr B2 M T tp_call LI EASRK

APy TPFLAGS_HAVE_VECTORCALL JEARIF HEWALEEET| tp_call,

Added in version 3.8.
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7.2.3 AR API

A Z A BRI KV Python X5, 454 bR KU 2 5 H M 30y 03 RS G i SRR A9 1519010 A2
tp_call B vectorcall, 7R AT BEAHBHEAT AL, R — B S IR R RS S R 2

TRBL TAIRIEE: WS RSSO A TR (E R

A&y callable -- ATiA AXI&E  args kwargs
PyObject_Call () PyObject * JGH dict/NULL
PyObject_CallNoArgs () PyObject * --- ---
PyObject_CallOneArg () PyObject * 1 %5 -—-
PyObject_CallObject () PyObject * JLAH/MNULL -
PyObject_CallFunction () PyObject * format ===
PyObject_CallMethod () X4 + char* format
PyObject_CallFunctionObjArgs () PyObject * Efﬁ%‘ﬁ -
PyObject_CallMethodObjArgs () X% + 245 IR0 —
PyObject_CallMethodNoArgs () X5 + 25
PyObject_CallMethodOneArqg () X% + 25 1 %4 -—-
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () S+ &R vectorcall vectorcall

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

Bea: #ag5I A . BT RUE ABL Al I Python XF5¢ callable, {5 yo4l args Fré i
WISEL, VARS8 kwargs Brés i) KA 7 S50

args WA A NULL; WISRAAHBESEOE T — A7t . R AR E XS, W kwargs T DA
°} NULL,

IR AT ZE 5 RISl —A> S I3k [|] NULL .
XEEMT Python F3Ax callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)

BEE: #egil A . BT RE ABL g 3.10 peste. WH-—A AT A Python X4 callable I ANl A1
PISE. XA SEEHH Python RIE X S A #8507 Ko

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

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

BwEME: #ag3 8. WA AR Python X452 callable FHFffAita 4 1 M B SHL arg A KX
"TYSH.

BN R [R5 A e IOl — > 7 FF % 8] NULL.
Added in version 3.9.

PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)

Befh: #ag51 R . BT iE ABL WM — AT AT Python %52 callable, iy th yC4 args P4 it
WSE. MRAREEASEL, W args WA NULL.

SIS IR AT ARGl H —A~ S H Ak [] NULL .
XEZET Python F#IAR callable (*args) .

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

BwEMh: #Hagil M. BT RUE ABL P — 0l Y Python XIR callable, [y n] A4 E ) C &
o X C B py_Buildvalue () WAGSHIKE N FAFHRMIA . format WA NULL, Fmich
PSRRI S

IR BG5S ARSI — >S5 &[] NULL .
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XEET Python FIAR callable (*args) .
WHHERWRIRAEA pyobject* B8, Weyobject_callFunctionObjArgs () s B LS.
1E 3.4 WA K AEASTE: XA format ZEBE M char * T,

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

BEME: Fagil A . B TR ABL I obj X444k name () 7T AT AR R C 250 X
e C ¥ ry_Buildvalue () MENFEAF RG24 A4 B — > T0d .

R T LA NULL |, Fm RARBUEATS AL

SRR IR M SESR ARSI — 7 R 1] NULL .

3% F Python %355 obj.name (argl, arg2, ...) J&—FEMH.
WHERWRARAE A pyobject* 28, Wpyobject_callMethodobjargs () R PR HEFE.
TE 3.4 JUAR & A= A5 5 The types of name and format were changed from char *.

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
BEME: #6971 A . & T HE ABL JHH—A> Python RJ{H FIX 4 callable , Ffty W] 284051 Pyobject*
S XESHATT R TE S BB AEH DA NULL 551 .
IR I EE 5, ER WOl — A S IRz W] NULL.
%A Python F3kK callable (argl, arg2, ...) se—FEH.

PyObject *PyObject_CallMethodObijArgs (PyObject *obj, PyObject *name, ...)
BEME: #ag3 8. BT iiE ABL P Python X obj Hi—AJ7, HrpIrik 4Rkt name W)
Python “FAFERR R . ERFTA W] R pyobject SRR . XS RO A B R 1P
ZHIE R LA NULL 452
SR IS5, AR WOl — A~ H R [l NULL,

PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)

i Ji] Python Xt5¢ obj ) — AN IF iR MHATAMT S AL, H k4 Rt name T Python P4 X
R

BB IR I, AR R WOl — > 8 I 7] NULL.
Added in version 3.9.

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

8l Python XY obj HH— NI LTI AN BB AL arg, H AP I A AR name Wi Python 7
FRERXT R .

IR B G55 ARG — A S5 IR 8] NULL.
Added in version 3.9.

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

& FFasE ABL § 3.12 . P8 — 098 T i) Python X4 callable. M7 IS8 5 vectorcall func
FAE o« U callable 37 {fvectorcall, W& < B3V FIAETAE callable F111) vectorcall BRZK .

BRI G5 7 e MOl 4 — A 578 9% [8] NULL .,
Added in version 3.9.

PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwdict)
P callable ¥y s S {Evectorcall Pl i AR 5e AR L EES R, (AL ERAF L kwdicet T3
AR KRBTSR args AR AU S ESHL
TEVSTE N R HRR N, ARFREIAT SRR . Ik, MEREUY 2 (e N T C &A1 %
s SIS KSR E R (BN AL 2 (iU pived b o e 4L
Added in version 3.9.
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PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, PyObject
*kwnames)

B TRE ABL B 3.2 paAe. fi ] vectorcall i F 591 4 U8 FH — . 77 1AM 4 FRLPA Python 57
T name WG W T IERIXIG N args[0], T args $UH M args[1] T 16 #9843 WIAC 3
WHSE . UAEAZRDL— DA ESE nargsf G args[0] £ E S HRE R, Wik
args [0] [T BERE I B e A8 WA B [Py VECTORCALIL_ARGUMENTS_OFFSET, JBEES0] DA
1%T£Pyobject7Vectorcall () ':F‘%M‘i’fﬁj\o

WRX R RAA py_1PrLAGS METHOD_DESCRIPTOR Hfth, I RRECREH I R 48 & B 5 i Gt 1 A58
1) args vector E NS H .

DI IR AT G55 A SR I H — > S - ak [a] NULL .

Added in version 3.9.

7.2.4 FHZF API

int PyCallable_Check (PyObject *0)

/& T IE ABL BEXTS o iE I XT . RIS GUZ R PAXSRNGRI] 1, HARRILRR 0 o XA
BT RI

7.3 =il

int PyNumber_Check (PyObject *0)
& T HUE ABL MRS o SRAECAR Y, JRIEIE 1, B EMR. XA eREOR S8 A R
e 3.8 A A AT Q2R 0 J2— ARG IEEEIR ] 1.

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
B #ag 7R . & TRUE ABL IR of | o2 FHANAYSER, ASREN, 1R[] nuLL, Z841T Python
%‘zﬁjiﬁ ol + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *¥02)
BwEME: #egl A . BT EUE ABL IR of W2 02 AR, AARKN, &[F nULL. “F41T Python
FikX o1 - o2,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *¥02)
Bl #ag7l A. B TIUE ABL RN of | o2 MIFRMIGER, WIRKN, =M nuLL. 24T Python
Feik o1 * o2,

PyObject *PyNumber_ MatrixMultiply (PyObject *ol, PyObject *02)
BEME: #Hagil A. B TEUE ABL g 3.7 e k[E of | o2 BEFERIEISIR, WRKM, iR
NULL. 24T Python A= 01 @ o2,
Added in version 3.5.

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

BEME: #e5l R, B TRUE ABL IR ol BRUA o2 17 FHCEAYMEL, RIGIF R[] oL, AT
Python ik 01 // o2,

PyObject *pyNumber_TrueDivide (PyObject *ol, PyObject *¥02)
RwEMa: #Hag5 A . & TRUE ABL IR of BRPA 02 WECAERY GBI ME, BRI & [A] NuLL.
AR [ ) STARME PR 1 s ROAS B U AN T RE DA — BEHDRS A 270 BT A S 8. e
BT DATEAR AT A BRI 3R 0] — AP L BRI SF (T Python 3k o1 / o2,

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

e #ag sl A, BT RUE ABL R[] of BRPA o2 15 B W B, RN, AR [ NuLL. SEMT
Python 3K 01 ¢ o2,
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PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)

BEfh: #ay3I A . TR ABL 25N E R diviod ()« QIR 3R [F] NULL. 4T Python
%:z:djit divmod (ol, 02),

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

BEE: Fegil A, BT REOE ABL S FEINE R pow ()« WIERK, &[] nULL, 54T Python
A pow (01, 02, 03), HH 03 B0[1EM. (RN 03, NWFE Ary None fEHICE
(WRAL A NuLL 2 SEARENAE)

PyObject *PyNumber_Negative (PyObject *0)
BwEMA: #ag5l A . BT RUE ABL RN o BA(E, WIPRKM, a&ME| NULL . SR T Python ik

-0,
PyObject *PyNumber_Positive (PyObject *0)

BEME: Freg7I A BT EUE ABL & o, QRN i&[E] nULL o SEHT Python ik +o.
PyObject *PyNumber_Absolute (PyObject *0)

BEMAE: #a951 R . BT IRE ABL IR o BYZEXHE, WK, dRE] nunL. SEHrT Python ik

abs (o),
PyObject *PyNumber_Invert (PyObject *0)

Bea: #ag5l A . B TRUE ABL 1R[] o PR AU E AR, WRARN, & E oL, ST
Python FiA=; ~o.

PyObject *pyNumber_Lshift (PyObject *ol, PyObject *02)

B #eg A . BT EUE ABL IRE] of Zifs o2 D HRRIRINEEAR, WRAKN, &[] NuLL. 4
F Python F#E 01 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)

B #agil A . BT EUE ABL RN o HF% 02 ANHRFEIEIR , WARKM, &[] NuLL o SR
F Python k3 01 >> 02,

PyObject *PyNumber_aAnd (PyObject *ol, PyObject *02)

B #egil A BT ROE ABL R[] of Fl o2 “Ffi5” MZ5R, G, &F nuLn o SR
F Python ik 01 & o2,

PyObject *PyNumber_Xor (PyObject *ol, PyObject *02)

BEME: #a93 A . BT HAE ABL IR of Fl 02 “HfiFek” MgEE, fREeNk, KW voLn . 45
#rF Python FikK o1 ~ o2,

PyObject *PyNumber_Orx (PyObject *ol, PyObject *02)

BEE: #regil A, BT RUE ABL IR of Fl o2 “HfiE” BYZESE, AR, &M nuLL o SR
F Python ik 01 | o2,

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

B #ag5I R . BT RUE ABLIRE o | o2 HIMAYEEA, WIERKM, R[] NULL. 4 of SCHFHT,
RABE EIR M EMAF4 R . U T Python i54] o1 += o2,

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

BwEME: #agi . BT RE ABL IR of | o2 ISR, WERKM, IR NULL o 24 of STHF
W, XANEEEEM B R . SN T Python i) o1 —= o2.

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)

BEME: #ag5l . B TRE ABL IR of | o2* Ak R, o RAM, &% “NULL . %4 *ol
FRIY, XN H AR E SR . S0 T Python i54] o1 *= o2,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)

BeEfh: #ag5IR. BT RUE ABL B 3.7 k. &I ol | o2 R MERIEIGINETA, WKL, 1R[]
NULL o 24 of SCRF, XAZE ERM N EMALE R . 46T Python iFH) o1 e= o2,

Added in version 3.5.
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PyObject *PyNumber_InPlaceFloorDivide (PyObject *0l, PyObject *02)

B #eg3 A . & TAUE ABL R of BRDA 02 J5 1 FHUCEERYZEAR, WK, &I nuLL, 24
ol SCHfY, XMIZHERMN EMFSIR. N T Python iff] o1 //= o2.

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
BwEME: #Hag5 A . BT RUE ABL IR of BRPA 02 ECAEIY GBI ME, BRI & [A] NULL.
A [ )2 STRME” PR i i s EOAS B U AN T RE DA — BEHDRS A 2 BT A S8, e
BT DATEAR AP BE RO R [1]—NF i g WIZSTE of SCHFI 2 FRuedhdT. BB T
Python {&4] o1 /= o2,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject ¥02)
B fi: #a951 M. BT RE ABLIRIE of PRUA 02 13 BIRAEK, WARRIK, ARZ[F] NULL. 24 of SCHF
W, EANEHE RN EMAE R . ST Python ifif] o1 %= o2,

PyObject *PyNumber_InPlacePower (PyObject *0l, PyObject *02, PyObject *03)
BEME: Feg5I A . BT RUE ABL S FINERE pow 0 o WIRKM, RIE] NULL, 24 of LRI,
XERE AR EAFLER . 2 03 jgry_nNone I}, ZEHrT Python i) o1 **= o2; HMAEMT
TESRALEAEAFAR pow (01, 02, 03) o WIRFEZNE 03, MFHEAry_vone (A NULL 25
BAREAFIH) .

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject ¥02)
‘e i #eysl M. s TEOE ABL IRIE] of /0% o2 AN HAFIEHISHR, WARKM, GBI NULL. 4 o]
SCRRI, XA M EMAAR . SFHrT Python 4] o1 <<= o2,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
BEMA: #6951 A . BT IE ABL RN of 15 o2 ARG INEE R, WRAI, JRIA] NULL. 24 o]
SRR, EANEEEEM T EMASR . 0T Python ifif] o1 >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
BEME: #9751 R . BT IE ABL IR of Fl 027 $iefi 5" BYLER, RIINHR M) nuTL. 7E of
SCRER TS NIZARAERE R AT, 5545 Python i) o1 &= o2,

PyObject *pyNumber_InPlaceXor (PyObject *ol, PyObject *¥02)
BEME: #Heg5I A . BT RUE ABL IR of Fl 02 7 07 R ERHIEER,, RIINHER M) NULL. 7
ol SLFFHHIE FIZARARE RIeIAT. %5415 Python iH] o1 "= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
RwEME: #agF1 R BT I0E ABL BENNNRIE of Fl 02 #iefiel” poghR, RIMIN & W NuLL. 7E ol
SCRFRYTIHE NIRRT, SEHrT Python i) o1 1= o2,

PyObject *PyNumber_Long (PyObject *0)
REME: #eg7 A, BT RUE ABL SIENIIRE] o Flf N BN R IFIEER, RIGNHR ] oL, 45
#rF Python Fikz int (o)

PyObject *PyNumber_Float (PyObject ¥0)
BEMA: #e97A. BTRE ABL SR o FAHONIF SR RIGIEER, RIGNHR ] v, 4
#rF Python Fik3 float (o) .

PyObject *PyNumber_Index (PyObject *0)
B #Hag3 A . BT IEE ABL JRENINER ] o Fedfey Python int JERJSRILER, M1 0] nuLL
HE| &% TypeError BH .
T 3.10 B AR T G5 R B2 N int KA. TEZHICAY, SERTTREDN int BYT-2EHY L0,

PyObject *PyNumber_ToBase (PyObject *n, int base)
Bl #Hagsl A . BT IE ABL IR IEEEEL n FARR LA base Sy BEN AT ER IS INEE R . XA base
SRR 2, 8, 1083 16 . X THH 2, 8, 516 , RIIHYFRFE R BN R dRH opr,
"0o',or '0x', I n ANjE Python HHEE int ZRAL, wiSCillil PyNumber Index () BRI IEE
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Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
& FHaE ABL 412 o AT DARR LR — AN HEBONIR ] o FEA ) py_ssize o fH. QAR RN, )
K= IRN -1,

WMF o W] PA#EEE >l Python [ int {H (B 225 ¥ Hpy_ssize t {HN| £ 5| % overflowError,
ﬁ"J exc Z %éﬁv{j‘j\j@f%[z{ﬁ{] %%iﬂ (L,%j\j IndexError B j OverflowError), ﬁﬂ% exc jﬂ NULL,
W) S 2 U IR T HLAE S A SO BN B Y Sy py_ssTzE T MIN 1 2 2 2E 8 A 00y
PY_SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)

& FAEE ABL B 3.8 . ik 1 ﬁﬂ% 0 E#/\% Bl S (H nb_index HH{IHTH] tp_as_number
ZERE), BB TE AR O TR PRECE R 2 AT

4 Fr3mil

int PySequence_Check (PyObject *0)
B T HE ABL QAN R T FE S SUOWRIE] 1, R E] o, ERXTRAA __getitem ()
Ji{AR) Python Z&5R 0] 1, BRAFEATE dict Eﬁ?%’é PR R AT 5 D0 T TCTA I S I A2 SCRp R A
A, HEREE RS I IAT.

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
& T HEE ABL IR I 51 *o* B GA, SRR [A] ~1 . #H247F Python /) len (o) ikt

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
BeME: #ag 31 . & TRUE ABL ININR [ of Hl 02 fBFEE, IR 9] NULL, X A4 Python
FihHK o1 + 02,

PyObject *PySequence_Repeat (PyObject *0, Py_ssize_t count)
BEME: #a951 R . BT RE ABL RBIFPSITSR 0 R count IINEER, RIINIRH] NULL, X455
#rF Python Fik o * count.,

PyObject *PySequence_InPlaceConcat (PyObject *0l, PyObject ¥02)

BEME: #HegFm. /%?Eﬁm ABL IR ] of Fil 02 WPFHE, IR ] NULL. AE of SCRFRT
DU B Rk SE . XA T Python Fik3 o1 += o2,

PyObject *PySequence_InPlaceRepeat (PyObject ¥0, Py_ssize_t count)

BEME: #Ha931 8. B TEaE ABL Return the result of repeating sequence object 3% [0] FE 71X} 42 0 A
count WHILEHL, RIGHTIR ] NULL. 7F o LRI DL N8 ES Rk el X584 T Python Rk

ﬁ o *= count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t 1)
AN afﬁé’a FIR. BT RUE ABL R[] o S i SI0E, KIKIFR ] nULL. X AEHT Python
ik ot

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_til, Py_ssize_t i2)

B #ey3 R . BT ROE ABL SRBIFFINS o 1 il B 2 WY R, RIGHER ] NULL. X
F Python ik o[i1:12],

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *Vv)

& T IE5E ABL ﬁXﬁ%VW\ﬁE{E%OE’J%iﬁfD% KM 5 KR -1; R [E 0, iX
HH24 T Python i54] o (11 = v BCRREL RAUUER v 951 .

W v Ry woLn, JTTRERRGME, (B2 IREC YT AN pysequence pelrtem().
int PySequence_DelItem (PyObject *o, Py_ssize_t 1)

& T HUE ABL ERXTSR o B i SoeK . KRIGIHR[E] -1, 3XAH4 T Python 141 del olil.
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int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t 12, PyObject *v)
B THUE ABL 5P 805 v IEZE T X4 o AN il 3] i2 YJ . 3XAH4 T Python iFA) o[i1:12]
= Vo

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
& THiE ABL IMERFAIXS G 0 BYM il B 2 fY1 . RIGEHRE] -1, XA 24T Python i) del
o[il:i2],

Py_ssize_t PySequence_Count (PyObject *0, PyObject *value)
& THE ABL 1R[H] value 7E o W B RAEL, BIIRIEIGETS o (key] == value MUHERYES . RN
JRE -1, XAH24TF Python FA3 0. count (value) .

int PySequence_Contains (PyObject *o, PyObject *value)
& THUE ABL #10E 0 REEE value. TR o WINRE—T5FT value, WRIA 1, FHWRIE 0, Hi5HE
I, IRE -1, XAHY4TF Python A value in o.

Py_ssize_t PySequence_Index (PyObject *0, PyObject *value)
B FHE ABL R[5 — A EG] *i%, Hl o[i] == value . HHFI, 2 18] -1 . AH24 T Python [
o.lindex (value) %%Jj}_it

PyObject *PySequence_List (PyObject *0)
BEME: #eg5l . BT RUE ABL R —DAIFRXS, HNESFI SRR o MF], KIK
f R[] NULL. 3R [ F R E — B S . X5 T Python Rk 1ist (o) s

PyObject *PySequence_Tuple (PyObject *0)
BEfh: #ag 3R . T EUE ABLREI—AICAM R, HARS FAISEAT S o M, KK
R ] NULL. HI2R o Soedl, WPRRR [Bl—ASET G, TR L R I 2 i N A
JEdH. IEEEMT Python ik tuple (o) .

PyObject *PySequence_Fast (PyObject *o, const char *m)
BEE: #eg5I A . B THUE ABL RP A ARG o MR HA PySequence Fast* pRELIER]
I EX SR ] QSRR R RIS AR AR S, WLG1A TypeError F45 m 4118 B SCA .
RIS IR ] NULL,
PySequence_Fast* M Z r AXHm &, BHEANENMSEE o & — A pyTupleobject
B pyListobject FHHIEVIN o FIEHEFEL
£k CPython [ SEERAHTY, AR o C&R—ANFHNEFNER, EREE PR .

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
Tt o Hipysequence rast () IRl H o A nuLL WG TR o K. WA LB o 1
}EHPySequencefsi ze () ;lég’}éﬁljvj\, {E%PySequencefFasthETisIZE () E@ﬁﬁﬁ‘lﬁ&ﬂy?ﬂu
fBE o HHIRETTAL

PyObject *PySequence_Fast_GET_ITEM (PyObject *0, Py_ssize_t 1)
BEME: EAFIR . o Hpysequence rFast () IR H o N nuLL, JfH id ZERG1JEHE NI
OURIRE o 5 i S oTH .

PyObject **PySequence_Fast_ITEMS (PyObject *0)
iR 1] PyObject F8EICIZEE . ik o HiPysequence_rFast () iR[A H o A4 NULL.
TVERL, QSRS FRPEE SN, T4 Ae T BE 2 BT e A7 items £G4 R, AUFE 781 Todk B ek iy b 3
H o SRR PR

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

ié@'fﬁi %)'Téﬁ ’3’1 Ao 1’2@ o E’\J% lﬁ‘ﬁ?ﬁﬁ?{ﬁi%{ﬁ{]‘ﬁ@ NULL, Jf[ﬂﬁ/;itk[ﬁPySequencefGetItem ()
PR, HARSKT o Fipysequence Check () R NEAE, WARSK T ST .
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7.5 BREHMIY

Z . PyObject_GetItem(). PyObject_SetItem() HPyoObject_DelItem(),

int PyMapping_Check (PyObject *0)
& T HE ABL WX QAR T MU B0 SCRAIT R LR ] 1, BIGRIE o, HERE RN AA
__getitem_ () Jy¥KHY Python 23R [ 1, PRSNTEIEH R OL T FoIkmfi @ ik I SRR 2 2. iR
B2 T

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
& T A ABL IR EINAR o higp) e, R RIE -1, XAHY4T Python F£iA 1en (o),

PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
BEME: FHegil A . BT EE ABL X 5pryobject_GetTtem () fH[E], {H key $§18E N const char*
UTF-8 4ty Hs, TMiAJE pyobjectx,

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
J& T ABL X 5Pyobject_setItem() FA[F], 1H key #i155E 8 const char* UTF-8 4t i+
H, MARZ Pyobject*,

int PyMapping_DelItem (PyObject *o, PyObject *key)

N

X Pyobject_pelltem() BJ—A 94 -

int PyMapping_DelItemString (PyObject *o, const char *key)
X 5pryobject_pelrtem() [, {H key BfF57E N const char* UTF-8 4l (=47 51, 1M A2
PyObject*,

int PyMapping_HasKey (PyObject *0, PyObject *key)

B T RE ABL IR R A HE key WIAR ] 1, R [E] 00 2XAH4F Python FkHK key in o,
B PR RO S AT -

O #ik
FEW M __getitem () J7iki KA 57 1 DO R HD 22 M . AR BEIATE S I AR IRAL B, i

FPyobject_GetItem().

int PyMapping_HasKeyString (PyObject *o, const char *key)

BB T HE ABL X 5pyMapping Haskey () #[F], {H key #{F57E N const char* UTF-8 Zghdi¥) 747
Fi, AR Pyobject*,

O #ik:
VA _getitem () FFYRBAIEIGES str MG AR T RN . R TIE 24 10 4

i}jeﬂ\f_fﬂ, ‘i%aﬂiﬁaPyMappingiGetItemString ()o

PyObject *PyMapping_Keys (PyObject *0)
B #eyil A . BT RUE ABL IR, REIXR o HRIBEAYSIZ . KW, & [E nuLL,
TE 3.7 A KRS AEZ BT, WK BOR A —45) et .

PyObject *PyMapping_Values (PyObject *0)
Bl #agilA. BT RUE ABL BN, GREIXISR o HEY(EAYSIZR . KRIKF, ik nULL.
A 3.7 WA SR AEZ HIRA A, MR EOR [0 —A4~51 sl T4 .
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PyObject *PyMapping_Items (PyObject *0)

BEE: Fe93l A . B TROE ABL IR, RIS o R SNE, HpENKER MRS
BEXTRY e . R, 3z [El NULL,

TE 3.7 WA B LA AEZ F A, IR EGR 8] — 51 Sl oe A

7.6 IEERHMIY
IR B

int PyIter_Check (PyObject *0)

J& T FasE ABL & 3.8 #eiz. QIR %14 Return non-zero if the object o Al AR T A& Py Tter Next ()
Mg HEEAE, HWERIE 0. R EUE B2 AT,

int PyAIter_Check (PyObject *0)

B THUE ABL B 3.10 i, QRIS o 24 T AsyncIterator PRBUMIREIAEF(E, MR 0. Bt
PRAUE I S I HAT -

Added in version 3.10.
PyObject *PyIter_Next (PyObject *0)

BEE: Fag3l A . BT RE ABL NERE 0 B IFIF—ME. XZUMngiryrter check () Bk
Rk (TR A RS ). REARARME, Wik E v H BN E S . WERER
Busk Hip &R T AR, WR R NuLL Jf HAZ B 754

TERERB R T —A—AMER, C RN IZE R ARG

PyObject *iterator = PyObject_GetIter (obj);
PyObject *item;

if (iterator == NULL) {
/* HEER A/
}

while ((item = PyIter_ Next (iterator))) {
/* R item HAT— WA */

/* RRERHEA
Py_DECREF (item) ;
}

Py_DECREF (iterator);

if (PyErr_Occurred()) {
/r EEER 2/
+

else {
/o BEHATARE T </
}

type PySendResult
M TFEryrcer send () MRS MEEAE .
Added in version 3.10.
PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
B THE ABL B 3.10 . K arg fH &L BN LKL iter. 1R[1]:
* PYGEN_RETURN, WURIEMIHREIAYGG. R EMES M presult ik [A] .
o PYGEN_NEXT, HIREMEREBUARTE . A MAESE presult ikl .
e PYGEN_ERROR, HIRIAARTI K REWI. presult 2PN NULL,
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Added in version 3.10.

7.7 Sl

e Python Hh Al i ] — 28505 G R A0 20 X i 2 AR PR 2% o D7 ) 2R S5 I EERY bytes Al
bytearray DA —2840l array.array SXFERYY FERA . 58 =J7 R W BES N T HRFIRRY H 8910 E SCEAT
FC Y2, B T ER AL BRI E AT 45

FARXLEI R H CAYIE SC, (HENTRA tn] BRI AT ot IX SRR L [FRAAIE . A
BEREOLT, A BT M X T O RE RIS .

Python PAZZ i+ #ri3 IENAE C JZ4 ERRBEXFERIDIAE . B PMSLELAEPAT Ih:
o FEEFERX T, RRBE PTG A G XN, AW ATTERRZEZ X E .
W TR BAEZR F RAT 25 ik —T
o TEIHSE—M, A IURVER T IRAGE o R i RS R Z B i st (BIan—InkmigEs) .

— BRI R BN bytes Fl bytearray 2 PATAIF T EAX AT EMRRESZ R IX . Wl gE< i
flIE=: Bl array. array ST AFFHITCE W PG 2 A H.

SR X TR B B A — B 2 SO R A write O ik ARATA] DA o — R 5 T LA X G vl
PABCE ASCPE . 2R write () HAFGERSR AR A A BAUR, HABRYITIEU readinto () FEXS
BRI AR . Gei D35 1A X Gl DA B Feir e PR 208 50 5 s R e g XA

YT GEup X R AE TS, AR 2ORRI— A B X 4 i 2o :
o FHIEFMSECRIA Pyobject_cetBuffer () MREL;
o WHPryarg Parsetuple () (BEFHEIGR L —) HAEA v*, we or s* 14X KA HR—A,

FEXPRPE LT , SR EG XM pyBurfer Release () o HIRIIERVERM, TTRES S
AP, BB .

7.71 ZhRX L

0P XG5 (B R PR R “buffers” ) XTI i HIRIE M 55— DTG AT 45 Python 7 U AERA T
ENTERT AR DI AHLE . B ENT5UH NAFSRIIRE S, AT DAMIRZE Z) MR AR AT £l 242 JT 47 Python
P . WA AR C 9 R i) — AR A, nT DA e G s B A R G0 2 w1 T R ny Jstih
WA, B W] AT SR A% 18 A AT N AR 0 S A A Sl «
5 Python RS AT R ZIEAREEURTE, b XA Zpyobject FREHTZ R Y C 454 . X HHE
ATTA] DA 8 SR RS i . U TN Geh XN iz BUALREER I, AT DA —> M AL X4
AR GG I T BN R R U, WS 0% R 2480, BRREMR NS, E5
[%]PyObject_GetBuffer ()o
type Py_buffer
BT RE ABL (@3 A AR ) B 3.11 Ri.
void *buf
F6 1) FH 28 1 DX 7 BER AR I 2 B G5 M TT AR I AR £ o 3K 1T DA T AR 7 i 2 P 3 Y A v 7 A ]
A B, MG strides (AT REFR 1M AFARINAR .
XtFcontiguous |, &B¥E" B, (EIEHNAFHAIF K
PyObject *ob3j
XFF AT RHG I . %G RS E , HlryBurfer Release () ABIRE (BI5IHTT
BOBI) HECE A NULL. % BOH 2 TAE AR E C-APT pR 4R BIE .

{’Eﬂg*?’]‘tﬂ#ﬁﬂi‘f%{ﬂ,, X{l’:f‘EE]PyMemoryView_FromBuffer () ﬁPyBuffer_FillInfo () @,%E‘J
temporary it X, WFEECA NULL. W, SFHSEASMEHETE.
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e
i

Py_ssize_t len

product (shape) * itemsize, Xﬂ‘ﬂifﬁéiﬁ(ﬁﬂ, ﬁ%%ﬁw\]ﬁﬁ%ﬂ%ﬁf}?o Xﬂ‘ﬂ:ﬂzﬁéﬁﬁ?ﬂ,
R AR R B SRR, WA R R R KL,

A 24 2% o X 2 38 o PR UE % 22 PR W K R B, A 15 A ((char *)buf) [0] up to
((char *)buf) [len-1] B} A H . R ZEBE T, B KK Neysur sivpre

B{ PyBUF_WRITABLE.,

int readonly
G K A FBE R R8I B pyBUr R TABLE RRAEEEH.

Py _ssize_t itemsize
BANTCEMINAN (PAFEFTREAN) . 5 struct.calesize () PEHIE NULL format I{EAHE .
HEGIAh: Q0 R 3 R 2ol IR G pyBUF_FORMAT FRi&, format $fi% E ok NULL,
Hitemsize A RIS IE.
W shape f74E, WM product (shape) * itemsize == len {SRFEAE, fEHE W AGE
Hitemsize ﬂé%’iﬂﬁ,?j}‘{qﬂzo
WMFshape & NULL, RE5R hryBUF stvprE By PyBUF_WRTITABLE 33K, W HZH WA
Hi%itemsize, #ﬁilﬁ itemsize == 1,

char *format
TE struct BIHFEGEYE DA NULL 259K B FAFER R IR AN 25 BN ZY . WSRIX & nuLL, R
B h "B (B 57180,
W B pyBUF_FORMAT FREFET .
int ndim
WFEFR N n e TR O W I AERE R . WA o, Wibur FRIMFORAREI A5 H o TEXFD
&M F, shape, strides fllsuboffsets Wi A NULL, e RYEFEEH PyBUr MAX NDIM 45 H .
Py_ssize_t *shape
B Ry ssize_t MKHLGin BT AEA 0 RACEID AR, WHER, shape(0] ¢
. * shape[ndim-1] * itemsize L[Z\ﬁ)ﬁ\%?leno
Shape JAR ML (B R 5 15 shape [n) >= 0 . shapeln] —= 0 X —HILAEHFHIVERL
245 HiE S W complex arrays .
shape ZCZH X100 I 3 Sk dhi i H iy
Py_ssize_t *strides
—MNRKJE APy _ssize t W ndim 45 BB I FATEASREUEAS RO oo & .
Stride D MEECA H A W] DUAAEAT RS X TR REAH, IR IEEL, (ER R e
AP strides[n] <= 0 WG, BEAEEE S R complex arrays .
strides AL H PR 1 2 AT .
Py_ssize_t *suboffsets

— K Andin BB NPy ssize t BB . QN suboffsetsn] >= 0, WS n 4EFF %R
sefatt, suboffset (HHE T MRS | T ZE 45 HR IS N2 DFA 1 FL . suboffset Ry fafl, MIZ
INAARERS I (TEIELE A #5) ) .

WRFTA TSt (BGHEBOET ), W B nonn (BRAE) .
Python Imaging Library (PIL) H i Fl T X Fp BB £ R . S Hcomplex arrays T fif
QR I FE— D P TR TR .
suboffsets FiZH %15 FH 2 R i 2 H sy .
void *internal

s B X A . LT e g BRI EAC— B, AT EME R, wES
IR 2 75 A0 BRI shape., strides Fi1 suboffsets (20 . {3 & LT TAFEDOZLE .
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PyBUF_MAX_NDIM

WAF R B R AE R, 5 A P e ACRE ST X A BR ], 22 4 G2k DX ) 25 I % BE 8 Ak B ie 22

PyBUF_MAX_NDIM i . HEIREN 64,

7.7.2 ZAHXERIIZEER

W, Widryobject_cetBurrer () AR AERGEM XK, HIRIRGGEM K. BT NFFRZ S
WRZR, MRESAMRKESR, Kb XMEME W flags ZH6 2 HRE AL PR Gk KRR LA,

i Py _buffer FEIY R RIEA TC L SUHE .

58 KEXHIFER
PAFFEEASY: flags 5om, B0 B2 A IEFRIEIETS: obj, buf, len, itemsize, ndim,

Rig, #X
PyBUF_WRITABLE

il readonly FB . WHRBEE T, fHARF SR AN SHZM X, ENRR S
KW FEHMAEIT, f AT o DR R v S b X, (IR0t ir
BN ERR T8 flan, WPAMER pyBUF_SIMPLE | PyBUF_WRITABLE ReifK—
ME BT B X, be used to request a simple writable buffer.

PyBUF_FORMAT
P format FBr. RKE, MASUEIES 7B HARKEOL T, W Beb A nuLL,

PyBUF_WRITABLE R] AR F—T I EFERH . T ryBur_sivpre 5 XN 0, FrPAPyBUF_WRITABLE
ATLMER— ARG, FTER—AR A AT S X .

PyBUF_FORMAT WA/ SATAMIERRINAT | i3 B0 pyur_stmvpre [RAh, B NEFHENH T B L5+
A7E), PyBUF_FORMAT ASAJ BAJR{E ] ,

B, $iE FRBE

P NAF AR S bR G 4 B e B R i 2 . R, MR E S E T I a RS .

| K | B | BB | FREE \
e = pUE S S

PyBUF_INDIRECT

= y s NULL
PyBUF_STRIDES

P NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE

EEERYIFEK
A PASE IR C 2 Fortran it 22, AEAEALWFER . HIEALRFER, W Knid C-HELEH .
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| &K | Rk | 1B FRBE | B |
= = NULL C
PyBUF_C_CONTIGUOUS
= = NULL F
PyBUF_F_CONTIGUOUS
S I NULL CHF
PyBUF_ANY CONTIGUOUS
PyBUF_ND = NULL NULL C

Bk

FiA ] RERYTE SRAR R _E— 1 AR A B s 4 o N TR, Senh KGRI H AL & 1R
AR .

ET%%EPy U’ﬁ%%ji:g&;‘lﬁﬁk%)\(o iﬁ%}%*ﬁﬁ?ﬂ‘gﬁﬂ%}ﬂPyBufferfIsContiguouS () PA@%%E@@‘@O

| EXR Ak | 98 | FimBE | 4B readonly format |

= = WRFERGE | U 0 =
PyBUF_FULL

= = WRFERGE | U 130 =
PyBUF_FULL_RO

= = NULL U 0 =
PyBUF_RECORDS

= B NULL U 1850 =
PyBUF_RECORDS_RO

= 1 NULL U 0 NULL
PyBUF_STRIDED

= L NULL U 180 NULL
PyBUF_STRIDED_RO

= NULL | NULL C 0 NULL
PyBUF_CONTIG

= NULL | NULL C 180 NULL
PyBUF_CONTIG_RO

7.7.3 SZ%K4AE

NumPy-R#&: FKF0S0E

NumPy RSB B 445t i temsize . ndim . shape Flstrides i€ Lo

IR ndim == 0, bur F{MPNANLEBEREN KN R itensize PhniE. XB, shape fllstrides #f

°H NULL.,

W strides Sy NuLL, WIECARFBURROT—IRER) n 4 CIEF R . BN, WIE R P~ Jr
A5 n HERA:
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(char *)buf + indices][O0] + indices[n-1] * strides[n-1];

*)ptr);

ptr = * strides[0] + ...

item = * ((typeof (item)

W EFHE, bur ATLASR ) S BR AF S A AL . i th B AR wT DA 2 R ke A b DX A

def verify structure (memlen, itemsize, ndim, shape, strides, offset):
P B A A Rk B AR B A — A TR B B4
char *mem: 438 W 77 3k W #2 46
memlen: 3 W FH K E

offset: (char *)buf - mem

mon

if offset % itemsize:

return False

if offset < 0 or offsett+itemsize > memlen:

return False

if any(v % itemsize for v in strides):

return False

if ndim <= 0:

return ndim ==

0 and not shape and not strides
if 0 in shape:
return True

imin = sum(strides[j]* (shape[j]l-1) for j in range (ndim)
if strides[j] <= 0)
imax = sum(strides[j]* (shape[j]l-1) for j in range (ndim)
if strides[j] > 0)
return 0 <= offset+imin and offset+imaxtitemsize <= memlen

PIL-Ri&: ok, HEFFRIBE

B 7RI Ah, PIL RS IR ELALIA vl AL & F8 5L, AR Bl X L3841 A BB R A eI T — oo &. i
wm, WA =4 CIES A char vi2] 121 131 AIARMER — M 2 A " 4E50dlny 2 4684 char
(*v[2]) [2]1 (3] TEFIRMFEFRA, XWFREN T PAR ATEbu s FFS, $8 181 A 0] DAL T AT o7
B char x[2]1 (3] #4H.

KRR, 4 n 4ERTFTR 1 H N-D B A oo KR R, ik ml— R4

void *buf,
Py_ssize_t *suboffsets,
(char*)buf;

void *get_item_pointer (int ndim, Py_ssize_t *strides,
Py_ssize_t *indices) {
char *pointer =
int i;
for (1 = 0; 1 < ndim; i++) {

pointer += strides[i] * indices[i];

if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];
}
}
return (void*)pointer;

7.7.4 ZHhRBXRELH

int PyObject_CheckBuffer (PyObject *obj)
B THaE ABL B 311 pae. QIR obj SCHF b IXE T, WAk [m] 1,
ﬁEPyObjecthetBuffer()*4ﬁEﬁE¥bo Ziﬂﬁiﬁ**ﬁgﬁﬁfﬁﬁigho

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)

J& T a5 ABL B 3.11 fgAz. [A] exporter K155 R UATR IR flags 35 EWINAIEIE view., U1 exporter T5
VEHRAL LSRR R GZah X, WIB 5| % BufferError, Y view—>obj $#&4 NULL FiR[A] -1,

e UB U TG 174 1 R 7 A
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JEENI, ST view, Ff view->ob3 BEMRT exporter HFGIM , FFiR 0. 4iE Gk X2 A 74f
TR EE M E—XRIY, view->ob] AIPAGIHZXRITAZ exporter (B W2% i R 745 44).

PyObject_GetBuffer () Wil GPyBurfer Release () [RIEM NI, BT malloc () fll free (),
i, HEERTHEEMNIXIG, pyBuffer Release () WMAGRIEBIHMN—IK.

void PyBuffer_Release (Py_buffer *view)
J& T FasE ABL § 3.11 prie. FBEigah X view FHREBOF L B S X R view->obj [strong reference
(BRIBI805 AT ED o SR ATE Geoh XTI AT, 5 AT BE 2 A A5 itk
A LBRBCEE X it KA R il pyobject_cetBurfer () AR, & iifh.

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)
& THUE ABL B 3.11 L. M rormat RIS i temsize, QIARMET, W5|ARHEFHIRE -1,
Added in version 3.9.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)
J& T fasE ABL B 3.11 prie. QISR view & XN T2 C X A% (order iy 'c') B{ Fortran X¥% (order
hE) contiguous B HiP 2 — (order J& '), NMIERME] 1, BR[N] 0, ZEREE ST

void *PyBuffer_GetPointer (const Py_buffer *view, const Py_ssize_t *indices)
B THE ABL B 3.11 pRie. FREUZGE view NI indices g M) W) NAFE I indices W74 ] — 4
view—->ndim %‘?%]E’Jéﬂzéﬂo

int PyBuf fer_FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)
B THE ABL B 311 jgAe. N buf SEHITELER len 7178 view o fort \JRAJE e 8 'rr (KT C
A EK Fortran KUK IRFF) o JEIIEFIRIE] 0 , #FiRAHRE] -1 .

int PyBuffer_ToContiguous (void *buf, const Py_buffer *src, Py_ssize_t len, char order)

B THRUE ABL 8 3.11 yade. M sre B len P58 buf |, ONTELEFHTHINIEX . order ATLAZZ '
B E B A (WRLT C X% Fortran XU BT BCH PR —Fh) o IR 0, I R[]

_1 o
AR len = sre->len W R BCRFHR 55 -

int PyObject_CopyData (PyObject *dest, PyObject *src)
& T RE ABL B 3.11 paAe. ReEAEM sre 35 D13 dest Zeih X . W] PATE C XUA& B Fortran AU [ 2% i
X2 (Al THEH
BCIEFIR AL o, R AREHRE -1,

void PyBuffer_FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize, char

order)

J& FHaE ABL B 3.11 prie. Mg & TR contiguous “FATEREEH (AR order 2y v W2k C XUt , 4
2R order 2 ' WA Fortran XUi%) RIHFE strides 020, BN ITCRHA LB E I TFTEL

int PyBuffer_FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int flags)
& TR ABL g 3.11 paste. WS HARFINZ XK, R FHRRTFE AT KANK len 1) buf | Ff
WA readonly BB W GV, bug BN — TS T .
SR flags FonigKINETL, LR ELE &4 IR flag 15 € N AIEA view, BRIE buf o H5e, IF H
flag iR E T PyBUF_WRITABLE FRi& .
ﬁy]ﬁﬂ‘, 3{%7‘ view->0bj ﬁy\jjﬁj’ exporter E@%ﬁ%l}zﬁﬁﬁlﬁl 0, 7,‘:?}'_!'], 5'[2'{ BufferError, 3{%‘ view->0bj
WA NULL R ] -1
WS R A gerbufferproc W)—4y . W exporter WhZ5i v &3 M52, I Hab e R MBI Ol
FEE flags. TN, exporter Wi j2 NULL,
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7.8 |BZE il

H 3.0 AT H.

XKLL PR i Python 2 it “IHZZnfibiil” APL FZH AR /- 7E Python 3 1, IUIMNEAREAFAE, (HiX LR

BAIRE AT OAERSAE 2.x MRS . B9 AR 22 78 sl MRty HENDEASTEZ T

HE B P AR A T SR U P A o e S0

Jﬂﬂ, T&ﬁ’ffﬁiﬁ]}EHPyObject_GetBuffer () (ﬁ%ﬁﬂé’PyArg_ParseTuple () @ﬁﬁj”éﬁf}ﬂ y* ﬁ w* ﬁ}f&

) R RI RGP E , HAEZ b I AT R M Py Buffer Release ().

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
B T RUE ABL R4 i) IERT AR AR R BN AP IR AR . obj SELUNCRF LB
FAFEP D o INEHRE] 0, X buffer IR WIAFHIAEFRF Duffer_len TG XK BE . BB A
-1 %ﬁﬁé/]\ TypeError,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
& T heor ABL IR [l —N 8 1) 69 AR B H e AR T8 5L . obf S SR LB T 228 v
. BEEFRIE 0, K buffer R NAFHIIEFEAT buffer_len R ZE o KK FE . I AE IR ] -1 FFiK
ﬁg/l\ TypeError,

int PyObject_CheckReadBuffer (PyObject *0)
% T HaE ABL Q15K o SZRFRBC T Z o R [E] 10 BIWERE] 0, BERREUE 22 BT
TR IR B S 2RO RE— & DX, I ELAE VR XS I bR 0 1) 2 1 S S Bl . gk
B RIS WM B Pyobject_GetBuffer ().

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)

& FHaE ABL 3R l— AN ) AT 5 AR R FR . obf W SR LB T AT e v 11 . IR ] o,
X buffer A WAFHIEFFF buffer_len B IX KRS . IHEEITR ] -1 38—~ TypeError.,
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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.

void *PyType_GetSlot (PyTypeObject *type, int slot)

B TRUE ABL B 3.4 . SRIMIAFEEL R AL P ) s AR ST . ASREER Ny nuLL, MR el %
iy NULL, B LR A A T ITES: o AT G R R R B R S B 2 Y R A

&Py Type_Slot.slot £u A R slot ZHUE.
Added in version 3.4.
TE 3.10 UA KA AT PyType_Getslot () IFER] DABESZ T A RAL. FEMZ |, BERIREI A L.

PyObject *PyType_GetModule (PyTypeObject *type)
B THE ABL ) 3.10 Az, R4 f] Py Type_FromModuleAndspec () B@IEBIR] KRB 45 8 24
BURIBIHNT 4 o
WSS RIR B 45 8 R, M TypeError JiR A NULL,
W ESEH TRy EE X EMB S, 3 EEXEN T EP,
PyType_GetModule (Py_TYPE (self)) A] BE A <> 1% [o] T #1445 S, py_TYPE (self) A] DA & H
FREW —A T X, MR 275 HB A R B b g . iS5 pycrethod T RN
PRI LR, 1S R Py Type_GetModuleByDef () T A KIGIEMH PyCcMethod )
L.

Added in version 3.9.
void *PyType_GetModuleState (PyTypeObject *type)

B FTHRiE ABL g 310 oAt R RBCE G ERBHERIZHRE X1
EPyType_GetModule () E‘J?tﬁiﬁﬁﬂﬂPyModule_GetState () E’\]‘H%%ﬁfto

TSR AT B R 45 2 AR, S TypeError Ff4R [H] NULL,
ANARE rype A FKERFBHUE DRy noLn, WERE NuLL BN & 55 .
Added in version 3.9.
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PyObject *PyType_GetModuleByDef (PyTypeObject *type, struct PyModuleDef *def)
HRF P BREE T 45 E B pyModuleDe £ def QIR —A LK, FHiRIHZAH
AR ARAR BB, W 25| % TypeError &[] NULL,

R BT 2 S pyModule _Getstate () — A FH DAEMAEA, J5 5 (Wtp_init B{nb_add) }&HAh
TE ST YRR TCHEAE H Py et hod T F R R A4 33 1 37 A SRR HOR S .

Added in version 3.11.

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

X2 RAEE APL, ERFER ZATR AL &k A .

LN E R AR B — RS

AR A GE AR B BB TR I UCAS R ZE R 1] 1, S5 AN SR T R R AR 25 R
[4] 0,

Added in version 3.12.

BB S EC R
AR BRSSP AT T R B A

PyObject *PyType_FromMetaclass (PyTypeObject *metaclass, PyObject *module, PyType_Spec *spec, PyObject
*bases)

J&FFasE ABL f 3.12 gz, 1R spec (B WPy _TPFLAGS HEAPTYPE) AlZEFIR 0] —A 3 £ A,

JC2 metaclass J T 345 LR AN S . 24 metaclass >k NULL B}, TCIERIRAE B bases (B E U1IR bases
i wuLn WIREE A Py_tp_basels] #8{i, UL 30).

AN ZRFES cp_new BI0H, BRIE tp_new A NULL. (T FHEEA, HAth pyType From* pREL
VFXFER TE . BT Z0E to_new, TRESECRERMAIIAIL. XAER) TR E T FH HAE Python
3,14+ HE Ik SR )

bases ZACTTREAAAGEILS T DURAH o h S KA TCAL. HIH bases Jy NuLL, M
I Py_ip_bases Hifir. 1R %Rt nors, WU W Py_ip_base R, WIHZRIRIRRE Hy noLe,
MFREHFIR A B object.

module ZHAI I ARACT B IS E SITERIRIER . B AR — MRS R ECH nuLL, QIR nuLL,
DIHZAT IR 2 SR E B B HLaTAE 2 S5l ad Py Type_cetModule () RARHL. XA KERBHA W]
BETRAR; ERAUN AR R E

BRI AAERR R B py Type_Ready () .

TR MR R R AL SE VU A type O SR class iBMMATH. X H PRt ks ok,
et A A type (BITH) MAZ PyType_From* BEL, 4 HHu:

o _new__ () AXTEFZE EBEAN (BELAEIH type. _new ).
o _init_ () ARFEFHFE LA
o __init_subclass__() AEFELATEIE LA,
+ _set_name_ () NETEHHARLS LA
Added in version 3.12.

PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
ﬁ@fﬁi ey ‘;] Al . Eﬁ{'%ﬁg ABI E] 3.10 hﬁf@. %ﬁ'{‘ﬂ: PyType_FromMetaclass (NULL, module,

spec, bases),

Added in version 3.9.
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1 3.10 A K A A8 B MR BOAE 32 52 — N MR AE R bases 8014252 NULL /ER tp_doc flifi.
TE 312 WA e A= 28 T 2 R BOAE AT DARR B 60 5 2 (e i SRS X R R e 26 . FEtz i, H4x
& [H] type S
TCEM cp_new R Zek . XFREFECRNERAVILGRIL. QIEITTREG cp new FZRIHBOILCHFH
FI 9 FLAE Python 3.14+ HU_ R FE4E FLi5F .

PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
BEE: #Hag3l A, B TFEE ABL B 3.3 . LT PyType FromMetaclass (NULL, NULL,

spec, bases).,
Added in version 3.3.
TE 3.12 WA e A2 A8 B i bR BIOIAE T DARR 260 5 b (A AT I g e 2 . FElbZ |, R
IR cype SEH
JCKRM tp_new KR Zvk . XATRERECATERMWILAIL . BIBICKES tp_new HZERIMIE T HF
3t HAE Python 3.14+ HUREARFERE 1T
PyObject *PyType_FromSpec (PyType_Spec *spec)
BEME: #FHgI A . BT aE ABL E T PyType_FromMetaclass (NULL, NULL, spec, NULL),

TE 312 WA KRS W 1% pRBCIRAE W] AR B FH 5 Py_tp_base[s] #&{37 H F AL At B 38 AH X5 B 1 o
k. M2 E, Rk cype 5L,

TEAM eo_new FBE ok, SEATAEFEORTRMPIA L. QIHTTEES co_new HYRIOHOLT PFE
JHH: FLAE Python 3.14+ HoRfR FEAE FLiF

type PyType_Spec
B THRUE ABL (AR R) - EL—DEBRIT R EE .
const char *name
KU FZFK, MK EPyTypeobject . tp_name,
int basicsize
WAL, WRATAAT KBRS E SR/ B TR E Py Typeobject . tp_basicsize,
WRAZE, WHEEN UMK cp_basicsize,

sk g, WAL A X F8 % KR LI A2 LR FEEZ DS E, f
fpyobject_GetTypepata () FKIRULAG n]3d i b7 AR B 1) 725 & @ WAERI H8 5. X T 1
i) basicsize, Python ${ESET I tp_basicsize BIXIFFIRMHHAETFET .

TE 3.12 WU KA AR : FEZ Hi A, BB E R 5L
int itemsize

TAS RN B p— N TE R KN, AT AL . F TR EPyTypeObject . tp_itemsize,
%%Iﬁlﬁé%lﬁ] tp_itemsize le‘il,c

WMPENE, WEdKep itemsize, PRBAEREAAS KNSR RGREAY, Pk Ee A A [F
FE WAL SRR R AT A KN AT, XA S 5 2 W [ KON NAE S . S TR Ik
B, HAEUTIER A PAGEK itemsize:

o BIAZAZIP B e _itemsize),
o BRIy Type_spec. basics iz WIE, EUHERIPERBTMN.
o FRHSRIPy Type_Spec.basicsize BB, I THREEHISEOING NI
o H APy TPFLAGS_TTEMS_AT END JHFR,
unsigned int £lags
HRENS, R E Py TypeObject . tp_flags.

MK E Py_TPFLAGS_HEAPTYPE JiifR, NlPyType FromSpecwithBases () & HINRETE .
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PyType_Slot *slots
PyType_slot S5FIRIIELH . DAFRIRREGIE (0, NULL} SRE5H.
FEAEAL ID B 24 s e —IK .
type PyType_Slot

BT hRE ABL (&3P MR ) - 8 L—MREFY RN REM 4 A, A& —MEAL ID Fl—ME
ekt

int slot
Fif37 1D,

T L7 ID By 28 2 1% 2 45 M ipyTypeobject, PyNumberMethods, PySequenceMethods,
PyMappingMethods fllPyAsyncMethods [HFBA MM—> py_ BIZk. Z5BRUL, (H)H:

e Py _tp_dealloc iﬁﬁPyTypeObject .tp_dealloc
e Py nb_add &ﬁPyNumberMethods .nb_add
e Py _sqg length ‘LﬁﬁPySequenceMethods .s5q_length
TF “offset” FEATNH pyType_siot FiRE:
o tp weaklistoffset (WA HERE IR Py _TPFLAGS MANAGED_WEAKREF)
o tp_dictoffset (WIRATRERH M Py _TPFLAGS MANAGED_DICT)
e tp vectorcall offset (iFf# ]l PyMemberDef W "__vectorcalloffset__ ")

QIR IGYERL A MANAGED TR (B4N, X§T vectorcall B & K T S FfH- T Python 3.12 fIRAS), i
IEPy_tp_members FFGE offset. I Z: W PyMemberDef documentation.,

PATR - BAE B I S8 AR AT B
o tp vectorcall (i cp_new FI/Btp_init)
. W%B?E% tp_dict, tp_mro, tp_cache, tp_subclasses ﬂ]tp_weaklisto

TR L5 FiXE Py _tp bases Bl Py _tp base W] fEL A M. 2 T #4078, ¥ i
W PyType FromSpechithBases () [ bases 4§,

T8 3.9 WA K EAZH: pyBufferprocs WHIREAL AT BERTEA IR APL Pk & .

T 3.1 A A=A MAEbr_getbuffer flbf_releasebuffer ¥AE % % API W[ .
void *pfunc

SRR BUNE . FERZEAEO T, XRHE— A5 1 R 84t .

Py_tp_doc PASMWRERII AT N NULL,

8.1.2 None ¥&R
THYER, Python/C API WS Hi% AT None Py Typeobject. T None Z—Hf, MHXTGARIH
5 (£ CIEEH == 3584F) 2% 7. TR REE WA pyNone_Check () H%L.
PyObject *Py_None
Python None Xf%, FIRZMH. A ZEAEM I EH B K AEN 5.
T 312 JRA A AR Py None s iR ATER R .
Py_RETURN_NONE
M—EREGR E Py _None,
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8.2 FEMR

8.2.1 BHEIMK
Fi A B S B K AT AR BRI 52

e HE I, K £ %0 pyLong_aAs* APl #£x iR [o] (return type)-1, X 58 FILEX S FF. R
HpPyErr _Occurred() %ﬁHW\IZﬁJ\o

type PyLongObject
& T2 I APL (1F A TE PR 45K ) . 27K Python BEEU R pyobject TRAL,
PyTypeObject PyLong_Type
B FHUE ABL XA pyTypeobject (SEHIZIR Python #EERA . 5 Python 155 HHY int A,
int PyLong_Check (PyObject *p)
WRBHGE PyLongobject BiPyLongobject B TIRAL, MR True. Z%pREL—E RS AT -
int PyLong_CheckExact (PyObject *p)
WARHZHIE T PyLongobject, [BARPyLongobject I TIERNIR [ FLAE . I bR BRI 2 B0
A7,
PyObject *PyLong_FromLong (long v)
Befa: #a95l A, BT EUE ABL H v REl—SEipyLongobject X4, RIWIFR (] NULL
U SCTAES TR, 5 -5l 256 2T BMRE G . 00 R T %IX
[E)F int 1, SEERASERE2 N ARG .
PyObject *PyLong_FromUnsignedLong (unsigned long v)

BEME: g5, BT EaE ABL T Cunsigned long iR[E|—/ANHPyLongobject X4, 4
MRk [B] NULL,

PyObject *PyLong_FromSsize_t (Py_ssize_t V)
BEME: #He95A . B TiE ABL 1 C py_ssize t IREl—NPyLongobiect X4, KMEHR
[v] NULL

PyObject *PyLong_FromSize_t (size_t V)
BEE: Fre95l A, B TIUE ABL i Csize_t R —AHiiPyrongobject R, KNI 1]
NULL .

PyObject *PyLong_FromLongLong (long long v)

BEfE: #agil A, B TRIE ABL ET Clong long iRl —A i) PyLongobject,, RIKI R [H]
NULL.

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)

BEE: #Feg3l A . B TEOE ABL BT Cunsigned long long iR[E—AN#iH)PyLongobject Xif
%, R[] NULL,

PyObject *PyLong_FromDouble (double v)

BeEfh: #ag5I R . BT RUE ABL i v BUBEGH R Bl — B yLongobject X4, MBI (]
NULL .

PyObject *PyLong_FromString (const char *str, char **pend, int base)

BwEME: B3I A . BT ROE ABL MRS sor FAFER IR Bl — AN PyLongobject, BRFARYE base
e EBOk MR, BURAER MR F] NULL, Q1SR pend Ak NULL, WFE I *pend FFF81H) str
TR R T AE A R ) 28— S JCIE A BRI P4 . IR base fy 0, T sor Ri(f ] integers i SORfif
B ERENR, AEF T IERBAZH /51 & valueError, QIR base RNy o, WIRAMAE 2 Fl
36, WHFGXPIAE. TR R 2 #E DA SR BhR R AT 2 Ja A 2 [8) i B R 2 o 22w . G 2R
BA B str PR TR B2 2 J5ANPA NULL 255, WIH$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: #ag 7l A . R u 1Y) Unicode 345 751 #4454 Python 38 4{H .
Added in version 3.3.

PyObject *PyLong_FromVoidPtr (void *p)

B #re93 A . BT ROE ABL WFEER p 17— Python 384, W] DAl pyLong Asvoidptr ()
R [l R FEETE

long PyLong_AsLong (PyObject *obj)

& FHa5E ABL R[] obj 1) C long FRTER . IR obj KEPyrongobiect BYSEHI, 458 A H:
__index__ () F¥E (USRAFHE) FHFEH A PyLongobject,

R obj WEME T Long MHUEEEIN 25| % overflowError,
AR -1 o W PyEre_occurred () $oHH BAR M.

1 3.8 AR A ST WERFRERHE A __index ().

TE 3.10 AR AR ST WRECHA TN __int O

long PyLong_AS_LONG (PyObject *obj)

— B ZEsoft deprecated ({54 . SEEFMHTHER BTN PyLong_AsLong. Fi5IHL, BN fE
overflowError By H A FE&E M.

A 3.14 RAFEH: RO .

=

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)

& FHa5E ABL 3&[H] obj 1) C long FmIER . WIH obj Nidryrongobject BSLH, M4 SeiE i H
_index__ () B (WHRAHE) FHEFEH A PyLongobject

T obj WME KT LoNG_MAX Bi/NT LoNG_MIN, WS *overflow 4358 K 1 8 -1, RN -1; &K
W], X5 Foverflow ¥oh 0o WG Az HAD S5 MFHH AL *overflow Bk 0 IfiR 1A -1,

AR R -1 o W pyEre_occurred () FHAA MR,
e 3.8 A A AR T QR AT RERFE ] __index_ ().
e 3.10 A K AASH: BB B AN __int__ ().

long long PyLong_AsLongLong (PyObject *obj)

% T For ABL R[] obj 1] C Llong long F/RIER. W obj ANj@&pyLongobiect [ISEHI, W2 SEiH
FAH __index_ () H¥E (WNRAFAE) KA N ryLongobiect,

SR obj fH#EH 1ong long IPUETEREIN AT % overflowError,
HAENGRE] -1 o M PyErr Occurred () o AR

TE 3.8 WA A AEAZ T WURATRERFE __index ()

5 3.10 JOA A A AR B WK EICH AR __int_ O

long long PyLong_AsLongLongAndOver£flow (PyObject *obj, int *overflow)

& F 452 ABL 32 0] obj ) C long long FRTER. W obj NEPyLongobiect HSLH, W&
MH __index__ () ¥ (WRFFE) FHEH N PyLongobject,

2R obj PIE KT LLoNG_MAX Bi/NT LLONG_MIN, WA *overflow 43 R 1 8¢ -1, HaRk[m| -1;
BN, R Foverflow Bk 0 RIS KA HA S5 W4 AL *overflow #Ry 0 FfR[H -1,

HASIR ] -1 o W PyErr_oOccurred () $ i BAR A,
Added in version 3.2.
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TE 3.8 WA K AEAS T QR ATRERFE ] __index ().
1 3.10 AR AAZ T WK ECH AT __int__ 0.
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
& T §a5E ABL 1R [\ pylong i) C1E S Py_ssize_t JER. pylong W ZPyLongobject HSEH] .
R pylong WL T Py_ssize ¢ FIRMETEH M &5] % overflowError.,
HBEENERE] -1 o W PyErr Occurred () ¥ H H AR A HI,
unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
2T HiE ABL 1R8] pylong i) C unsigned long F/RNJE . pylong WhiiijgryLongobject [FSEH.
MR pylong W{EERH T unsigned long KYUETEHIM 5| % overflowError.,
HAERFR[E] (unsigned long) -1, WM PyErr occurred () HEHEL{A b5,
size_t PyLong_AsSize_t (PyObject *pylong)
& T 15E ABL iR [ pylong [#) C 15F size_t B3, pylong Whliijgryrongobject HSLHBI.
MR pylong (EERH T size_t MHUEIEREN S5 % overflowError,
HAEIHR R (size_t) -1, WM M PyErr_Occurred () Bl H AT .
unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)

J& T FasE ABL &[0 pylong ) C unsigned long long F/RIEI . pylong W& PyLongobject HYSL
Bl

N5 pylong {EM Y unsigned long long HHBUHETEREIN£5] % overflowError,

HEERHR ] (unsigned long long) -1, THFIHPyErr_occurred () HEHEAA ),

e 3.1 A KA AS S IULE pylong R E & filh % overflowError, MAE TypeError,
unsigned long PyLong_AsUnsignedLongMask (PyObject *0obj)

& T A€ ABL iR [0] obj ) C unsigned long FRIEI. UIR obj ANdryLongobject BISEHI, M2
eI _index_ O Tk (WERAFAE) KHEH N pyLongobject,

MR obj WMEHE T unsigned long FYMUETEH, WIREHZEXS vtoNe_Max + 1 KAL) REL.
th4fE IR ] (unsigned long) -1, HAIMPyErr occurred () HRHIRAKN @,

e 3.8 WA KRS QR ATRERFE ] __index_ ().

TE 3.10 BA B A ST IR EICRFA T __int O

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

2 F#5E ABL 3R [9] obj i) C unsigned long long FRER . MR obj NigpyLongobject HYSLAH,
M _index_ () B (WRAFHAE) RHEEH A PyLongobect o

WA obj BYEHAH T unsigned long long WJHUEVE, MWIERFENZ{EXT vnLonG_MAX + 1 KA

,':H%Hﬂ‘ﬁ[ﬁ] (unsigned long long) -1, i%aﬂil])zﬁPyErr_Occurred() @?%Uﬁﬁilﬁjﬁﬂﬁo
T 3.8 A K AEAZ T QISR ATREREE ] __index_ ().
T 3.10 AR A WRECHATMEE __int 0.

double PyLong_AsDouble (PyObject *pylong)
J& T FaiE ABL &[0] pylong 1) C double TR, pylong W& PyLongobject WYL,

U2k pylong IEERH T double MHUETEHI N &5 K overflowError.
AR R -1.0 , MM PyErs_occurred () BEAEAAR L.
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void *PyLong_AsVoidPtr (PyObject *pylong)

& T FE ABL Ff—> Python R&4 pylong 4}y C void 484, MR pylong Teikwlt e, WIFF5] %k
OverflowError, J}ER%?@ T{;‘ﬂiﬁ%‘ﬁﬁPyLong_FromVoidPtr () ﬁﬂ@ﬂ‘]ﬁfzﬁﬁ#ﬁ\ﬂﬂﬂ E@ void
faE.

HAEIHR ] NuLL, 5 FIH PyErr_Occurred () BERIEARAE,

PyObject *PyLong_GetInfo (void)

B TRUE ABL I, 3R [ —A Rk named wple, “EARTFHEA X Python PHEEER AL (H
B WEM sys.int_info [ RT MBIk .

R, Rk ] UL HRE R
Added in version 3.1.

int PyUnstable_Long_IsCompact (const PyLongObject *op)

X2 RA8E APl ERFER KA H A L8 5 s .

W2 op EFEILAMIRE] 1, FFEME 0,

I PR B0 A5 2 50 P B ) ¢ B AC RS W] DASE B/ INVEE B PR AR o R T BB TE X (E
HpyUunstable Long Compactvalue (); %fT H At E W BB HPryLong As* BREEFH JH int.
to_bytes (),

I TR 250 R 12 AT A2 1Y .
LA MR 29l R B TE 38 TS B 1T g A A i 22
Added in version 3.12.

Py_ssize_t PyUnstable_Long_CompactValue (const PyLongObject *op)

XE 8T APL, ERTER ZT R PA L E SR AT

P op ﬂ\j',%?%ﬁﬁiﬁ, WlPyUnstable Long_IsCompact () F)fﬁﬁfﬁﬂ/\], U!U;}E(_[E]TZE’J@O
TEFHAWRE AR, R BME A E L.
Added in version 3.12.

8.2.2 F{H/RIEK

& Python HAfi JR(EL M BB TR . A TIRIE, py_ralse Mlpy True. B, IEHHYEY
AR DI BEANE T /R(E. Ak, FER 2 W2 ] .

PyTypeObject PyBool_Type

& FFaiE ABL iXA~ryTypeobiect HISEHIFE— Python i /K2 ; &5 Python JZHfY bool &
AR R RT 5

int PyBool_Check (PyObject *0)

MR o AR PyBool Type MR E(H. MEREUE RS BIIIET.
PyObject *Py_False

Python False XI5, M RBEALATT LI HIE KA 5.
TE 312 A KA : py_ralse K AMER G
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PyObject *Py_True
Python True XF4t. PARTGEA (M HE I FLE K A M 4
TE 3102 AR A AR T Py True R AMERISR .
Py_RETURN_FALSE
M—AREGR B Py_False,
Py RETURN_TRUE
M EREGR B Py True,
PyObject *PyBool_FromLong (long v)

Bl #agilA. BT RUE ABL RElpy_True Bipy_ralse, BAKHIRT v 2 HE(E.

8.2.3 FREMR

type PyFloatObject
XA~pyobject HFRIFE—> Python 3 i 42 .

PyTypeObject PyFloat_Type
% T HaE ABL iXANpPyTypeobiect SLFIALFE Python 37 AL, X5 Python JZTHI[Y) float J&[d]—
MWSE ¥

int PyFloat_Check (PyObject *p)

WREMSEIE— P PyFloatobject W PyFloatobject T RANMLR B, ILEREEZ 2
AT

int PyFloat_CheckExact (PyObject *p)

WRERHSEIE A -ryFloatobject HAJEPyFloatobject BTZABINR M B . BERREL
AT

PyObject *PyFloat_FromString (PyObject *str)
BEME: #ra9 5] A BT R ABL RIEFAFE sor AR E—APyFloatobject, RIUHTER M NULL,
PyObject *PyFloat_FromDouble (double v)
B #egql R . & TS ABL IRIE v QI — A pyFioatobject X4, KRIGHTIRME] NULL.
double PyFloat_AsDouble (PyObject *pyfloat)
& T 1asE ABL IR pyfloat N5 C double FRIRTE . AR pyfloat A& —> Python ¥ g O S {H
BAA _ float_ () ﬁ% U2 SR T 5 5K R pyfloat 45 A7 R 2R float () ARE X
NPEEEEZE  index () o W IELERMISEERE] -1. 0, T AF N 4R PyErs Occurred ()
RAGI 5 1% o
TE 3.8 WA K AEAS T QR ATRERFE ] __index_ ().
double PyFloat_AS_DOUBLE (PyObject *pyfloat)
&1 pyfloat 1) C double FRTB, HANHEBRAGI .
PyObject *PyFloat_GetInfo (void)

B #ra951 A . BT AUE ABL R[> structseq LB, HA A % float BIREIE . fie/IMEAN
RKEREE . ERKIF float . h l— M HALH

double PyFloat_GetMax ()
& T A ABL 3&[A] C double JER i KA RN A BRITF 5%k DBL_MAX .

double PyFloat_GetMin ()
& T HE ABL & 8] C double JEAW i/ NERALIE R 5%k DBL_MIN .
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TaSHRaR
ITA05 A A bR R AL 1 S T 15 1 8O SRR BB 71 o Pack BIFEARHE C double
AFTER T Unpack BIARARSEXAER) 74757k C double. JG%E (2,4 or 8) FRMIF YR A AT 4L

TEH 20 ) TEEE 754 A% 30016 L3k 28 s o i 75 DU HURR R SE Bl o« FEHAD- 65 1, 2 5istly
IEEE 754 binary16 2k FEA% AR, 4 5= 97#45K (32 £i7) 5 IEEE 754 binary32 SURSRERECHHI], 107 8 577
#2005 TEEE 754 XURS BE#S UM [R], A aed INF AT NaN (G015 /78X BRE) £S5 Ead e, it
F6H0 £ IEEE INF 5 NaN (5 i R AT IR 251 A —1 5

TEEA H IEEE 754 B SCRpi B hs i, BOERShaESTE AR IEEE -F & E, A2 g i {EABERHT 1
TERAHARR I, B/ NSISTER AR IEEE F-5 E, WA A I EAREBUR (L. XA 00T K4
WA — R AR (E%).

Added in version 3.11.

TaEH

TGRS EA 2,4 5 8 MFAT, MpIFlf. le @—A int SE, WEARARMRZ A 5 R/ M A8 3 (Fa %k
TR ARG, 7T p+1, p+3 B p+6 p+7) WL BT, ANSRARE B K i A% =X (F5BGH20 HCEE Ri T
fiF p) WIHY AZE. pY_BIG_ENDIAN # & n] g T ALy« 75 RKim e AbBids H%T 1, A6y
AbFES FIAETF 0,

R MME: AER—YIEFE N, o, AERMEENN -1 GF2EE—RE, HKATAEN overflowError).
1E3E [EEE V-5 FAFLEPIA )8
o 2R x Sy NaN s I055 RN s AT R @ A e L
« —0.0 1 +0. 0 KFFEM A T H o
int PyFloat_Pack2 (double x, unsigned char *p, int le)
4 C double F] 45,4 IEEE 754 binary16 245 FEEAE = .
int PyFloat_Pack4 (double x, unsigned char *p, int le)
) C double F] 434 IEEE 754 binary32 Bk EEAE .

int PyFloat_Pack8 (double x, unsigned char *p, int le)
¥4 C double #7434 IEEE 754 binary64 WUk FE#5 2.

fREEN

RABIFE SR 2, 4 5 8 747, Mp . le @— int BH, WRFATH A/ P GEEGHRT
TEJGH, (LT p+1, p+3 B p+6 Fl p+7) WL HAERAE, A5 A Kum 348X GEEGEHBeErna, 7T p)
W A2, pY_BIG_ENDIAN % &8 A g T AWMy - 76 Km0 Bigs 5T 1, fE/ i AbPEas
T 0,

R [AMAE: fEAL )5 double, SR, JRIAME K -1.0 HeyeErr occurred() HEA OF HA&EE—A 54,

KA fEN OverflowError),
PR TEBE -3 IR BORHE AR 614075 NaN sTE95 KR 5
double PyFloat_Unpack2 (const unsigned char *p, int le)
¢ IEEE 754 binary16 2245 FEA& 2204 C double,
double PyFloat_Unpack4 (const unsigned char *p, int le)
- IEEE 754 binary32 Bk #4214 C double.

double PyFloat_Unpack8 (const unsigned char *p, int le)
F# IEEE 754 binary64 XUK FE#% =Ufi# {24 C double.
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8.2.4 BHMR

M CAPLE, Python [R5 B0 4l PN [l (9 7R 70 SE B : > A Python R /73 il 1) Python X4, 73 4)
e —MUREIERBUERY C 2584 . APLS2ft T sRECE R #AFE P

RTEHH C Sk

i B R IS G R BV E N S RO M SRR [ R R B, ARG Y ARSI R It
ALNE T4 APL

type Py_complex

X Python S HOM R AR/ C Z5HfAR . JCHR I T Ak PRECHE AT G 1) o BT8R AL 0 45
UL BPSEEINAUE TPANE R

double real

double imag

LG5 E SR

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)

R A E A, H C2HBlpy complex FIR.
Py_complex _Py_c_diff (Py_complex left, Py_complex right)

REIPA R 2E, T CHRApy complex FIR.
Py_complex _Py_c_neg (Py_complex num)

R EISEH num W IAME, ) C py_complex KiK.
Py_complex _Py_c_prod (Py_complex left, Py_complex right)

BB LR, H CH M ry_complex TR,
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)

R AN EOW T, C2RBpy complex FR.

W2k divisor 75, MHITERFR B ZHAF exrno Bh EDOM.
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)

R[] num 1) exp YR, I C KBpy_complex FiR,

MR num R75 B exp N2 IESEEL, WL 4R B IR errno B4 EDOM.

FRE#H Python IR

type PyComplexObject
XA C KB pyobject B TRAME A Python ZEX 4.

PyTypeObject PyComplex_Type
B FhaE ABL KRB T ryTypeobject HUFE Python A A SLHBI. i Python JZhi H 22
complex Jg [ —Xf 4.

int PyComplex_Check (PyObject *p)
MR BB EE— " PyComplexobject B PyComplexobject I T-2ANLR A B, IR 2
ST .

int PyComplex_CheckExact (PyObject *p)
WREMSEZE A Pycomplexobject HARZPyComplexobject W FHRANR M EAH . 1R
e MINAT o
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PyObject *PyComplex_FromCComplex (Py_complex V)
BEME: #FHeg5l . WRIE— C ry_complex {Ei ! Python ZEN 4. 24 kA 4R 1] NULL
HiE— R

PyObject *PyComplex_FromDoubles (double real, double imag)

BEME: #6950 . BT EUE ABL MR real F1 imag iR [l —ASHi Py Complexobiect M4, 2%
BERINRIR ] NULL FFBRCE— N R
double PyComplex_RealAsDouble (PyObject *op)
& F s ABL DA C 287 double 3R] op [5EHE.
MR, MR I 1.0 FFIRE R, B RE R ST pyEre_occurred () KA
B .
double PyComplex_ImagAsDouble (PyObject *op)
J& FHa0E ABL DA C 243 double 3R [1] op B HEHR.
Py_complex PyComplex_AsCComplex (PyObject *op)
ﬁ@ﬁf& op EI/‘J C %’éﬂ[’yﬁcompl ex fﬁo

W op ANJE—A> Python O RIEZHA _ complex_ () Fik, WIS HZ T ER op 54k
Python B HO6 42 WK E L __complex_ () MPRFEIIRZE _ float_ () QHRARE X __float_ ()
MPRFEIIRE _ index_ ()

BRI, BT IRRFaR Bl py_complex Hifireal y -1.0 FFRE —AH, FIIT & WV 24

K PyErr _Occurred() ﬂé*ﬁﬁ%ﬁéo

TE 3.8 MUAS B AEAR T QAR AT RERFE ] __index__ ()

8.3 FFIIXR
FEBIR S BRAAE B — 5 it eks 7545704 Python i#575 [HT HORF RO I 42

8.3.1 bytes M

XL R BT P — NPT ER RS HANN A T — AR T ERES I IN 251K TypeError.,
type PyBytesObject

XFhpyobject B FFERIFIR—A> Python FA5 X4,
PyTypeObject PyBytes_Type

J& T HUE ABL pyTypeobject HISEHIAZ—> Python F453¢2, 7E Python JZHI'E 5 bytes ;2Hf [l
{UROE S
int PyBytes_Check (PyObject *0)
WX 0 22— bytes X R B bytes JEAUY TRA LI NLR [EI B . IR B 2 2 BT .
int PyBytes_CheckExact (PyObject *0)
?ﬂ%ﬁ% 0 z&—1> bytes X ZHAZ bytes ZEAY 1Y) 127U [y S ke [ ELAF . O R KRR 22 TSl 3k
(FD
PyObject *PyBytes_FromString (const char *v)
BEME: #ey 5l A . BT UE ABL IR Bl PAFEAFE v I EIAS I ER B 7 4, R
FfiR Al NULL. JEZ v AN0]h NULL; BASHR A .
PyObject *PyBytes_FromStringAndSize (const char *v, Py _ssize_t len)

BEME: #ey3 Ao BT RE ABL BMININR I —APAFRFER v R A EL LB len 3717
XHGe, RIGFR [ NULL. AR v O NULL, WAL R R N2
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PyObject *PyBytes_FromFormat (const char *format, ...)
BEME: a3 R . BT HE ABL 8524 Corintf () KAEHY formar “FAFHR R AE RIS HL,
L Python S47 AT 40K/ FIR IS4 ZM AL I R X . TS KORER) 2 B0 A
22y C AT HALUEIFS format “FAFE P AOAR SUFAFRIR L. FSRVFRE I R oA X

| H&RFHR | KR | ER |

$3 i F) L% FH o

sc int — AT, RN CEF IR

sd int M4 T printf ("sd").!

su unsigned int | 24T printf("su").!

$1d Ko FM2YT printf ("s1d").!

%1u unsigned long | A24T printf("s1u").!

$zd Py _ssize_ t fﬁﬂ:ﬁﬂ:‘ printf("%zd").l

$zu size_t 7FHH:‘|3:‘ printf("%zu").]

%1 int M2YTF printf("sim).!

$x int AT printf ("sx").!

$s const char* PA null 52 IE5F00 C FAF5H .

$p const void* —A C I+ s #Ef R RIE R . BEASN T print £ ("sp") (HE
SWRAFE ox 13k, NERSGT-H L print £ W24

TR KT S R ECRAR AT R I R TR WA R BRI GPR X 5, HFEF A 2R
V2@

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BEME: #a97l A . B THRE ABL HryBytes FromFormat () 54, BT EFEHTSE.

PyObject *PyBytes_FromObject (PyObject *0)
B #agql R . BT RUE ABL IR BIFATRIR LI KRS *o*,

Py_ssize_t PyBytes_Size (PyObject *0)
B FRE ABL BRI S *o* g K.

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
KT pyBytes_size (), fERANHE AL .

char *PyBytes_AsString (PyObject *0)
B T RUE ABLRIEIXTY. o FYNAFHFRET . ZARETR I o BONIRZEITIX, HHEE len (o) + 14>
FAT. BRI EE— N EI RN, NMER A HAM A . B A DE S AR AR
o, BARRNIf#H pyBytes_FromStringAndSize (NULL, size) GIBHZA 4. TN AIHHAY /M
R o MARR—DFAHRXR, Wrysytes Asstring () $fiRIA] NULL FF5[ K TypeError.

char *PyBytes_AS_STRING (PyObject *string)
KT pyBytes_asstring (), [BRAHHHRIN .

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
& FHaE ABL il A% & buffer Fl length 3R 1A% 5 obj VAZ{ENEREERINZS . IR 0,
MR length }y NULL, FHATERX QAW EIRA M FAT AREE, WIZRECR R E -1 H5] %k
ValueError,
B XART obj TN, BEMRRBEE MM FEY OREAE length 2471 o ZEHRA
Efiﬁijj’fﬁ{ﬁjﬁfﬁﬂé{@ﬂ&7 %ﬂE%WUﬁ)ﬂ PyBytes_FromStringAndSize (NULL, size) @J@ﬁ%‘f%o
BT AL AR obj AN R — NPT ERIG, WeyBytes Asstringandsize () Kfik 0]
-1 #%IZ{ TypeError,

TE 3.5 AR KA ASHE: VAR, 247735 Bt g b tH IR A B 25 5 15 RS 51 & TypeError,

PR EBUIAE (d, u, 1d, Lo, zd, zu, i, x) MEGHUREER, O F bR AR .
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void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
& T HAGE ABL AE *bytes FAVEGHAY TR R R . KA SIS E] bytes 1) newpart H)N%S; W&
FEFAFHIT T o X bytes JFAARTG | IR R . QAR TCYE BTN, X bytes BIHS VIR E
FitH. *bytes AN NULL; HRFRCEIE 1) 70

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
& THE ABL AE *bytes HAIE—ANFHYFIHRXIG, HA & US| bytes (1) newpart IJNZS . I
WA REION newpart [)strong reference (Rl IR 3T | 1140 .

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

AR FATER N — R 30, RIS ARATARR A7 . 7 sSUUN TR e B i AR g
AT HRAEACHD A FCAb R 2 EL A n] G b7 2 AR A A FR O R 5 RO S — A
T MRECR R . A2 A— D IEFAT R RN value (ETTRESHH B A), HAZAGENH
Koo 2RI, *bytes FEAFL ALK/ NG 7T GRIAR 0] 05 *byres gk n] fE-5 HoAi A{H
Ao QSR BRI, W *bytes b I T T ER X RAF PG 2 BL, *bytes XA NULL, [}

Lﬁ“ﬁ MemoryError }?ﬁ[ﬁ] -1,

8.3.2 FHHAMR
type PyByteArrayObject

EAPyobject BT RBEIR—> Python FATEAINf 4
PyTypeObject PyByteArray_Type

J& T Fa 5% ABL Python bytearray ZRHI IR APy Typeobject HSEH; X5 Python 2] bytearray
SEAH R X o

KBKRER

int PyByteArray_Check (PyObject *0)
RIS 0 j2—> bytearray X G5l bytearray 2SR {1~ IR S B NLR M B . R AR 2
iz

int PyByteArray_CheckExact (PyObject *0)

WERXFG 0 j&—A bytearray X R A1 A2 bytearray SR IS B SCHIWIR [F] A BE R AU,
JEAAT o

oy
=

P
Dl

E# APl BH
PyObject *PyByteArray FromObject (PyObject *0)

Bt #ay 3R . T EUE ABL ARYRATASEEL 722 0h Rl RS o, R[] — STy A R AL
X5

BRWnS, FFaR W] NuLs HRE R

PyObject *PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)
BEMA: #eg3lA. BTERE ABL MR string MIERIREE len S — 7 58X R
LR, SRRk W] NULD HBRCE R

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
BEME: #a9 7R B TRUE ABL BTV a A1 b HaR Il —ANH0A SR BN 7 8] .
LG, KRR B NULL R E N .

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
& T HUE ABL JERAE NULL $841 5 1R 0] bytearray HR /]

char *PyByteArray AsString (PyObject *bytearray)

& TRUE ABL FEAR AT NULL 54 IR [B1FF bytearray 3R 81— AR . G [l A RAL 2 2 PR
— RN 2T
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int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)

B T HE ABL X bytearray H NFRZE X K/ NN len.

M}

XEE TR ZE A PEDA R RE , BT RS .
char *PyByteArray_ AS_STRING (PyObject *bytearray)

AT pyBytearray Asstring (), (H@AHEE R .
Py_ssize_t PyByteArray_GET_SIZE (PyObject *bytearray)

R T ryBytearray size (), {HRARHFHHRMIN .

8.3.3 Unicode & 14 iRt 28
Unicode 315

H M python3.3 H5LE T PEP 393 PA3K, Unicode XF44E FEBf &R n B, DAEYERAE: NAFERCR T
] Hf Ab P SE B L) Unicode 4% o X i AUAD ;S EMIET 128, 256 B 65536 HUFAFER , A —Leqrik s
By 0, ARSI T 1114112 (X2 52 ¥4 Unicode JEH ) .

UTF-8 =4 B I ZAF7E Unicode X2 .

O #ik

Py_UNICODE FR/nJEAE Python 3.12 Hi[El 4 5 FI i APT — &8 F58R T, & PEP 623 ARG H 215
S

Unicode %Y

PAF 52 FF Python H Unicode SZFL 1) A Unicode X4 257 :

type Py_UCs4

type Py_UCS2

type Py_UCs1
B T HE ABL X SRR TS BB B R A e L, S0 DA I 32 fi. 16 {37 F1 8 fii
FFo UFHEALER B> Unicode PN, i py_vcs4.

Added in version 3.3.
type Py_UNICODE
XJe wehar_t FYRAE L, RIEFERRFEE AT HEN 16 (72 a 32 (7281,
T 3.3 AR AR AR FERARTIRAS thr, 32 16 (738 AYA 2 32 (2R AL, kMR e T AL I e 4%
i “ZE” b2 “%i” Unicode it 4] Python,

type PyASCIIObject
type PyCompactUnicodeObject
type PyUnicodeObject

XK pyobject W FIMEEIN T —A Python Unicode Xt 5¢. FEJLFFIAHIE T, BN XM
BRG], PB4 HE Unicode XF4R 1 APL B AR %32 1R [0l pyob ject JIUITRE

Added in version 3.3.
PyTypeObject PyUnicode_Type

J& T ABL X pyTypeobject SLf{L 3% Python Unicode 2581, BAER str A4 Python fLAY .,
PAF APL 2 C ZHIEFSNERERE, H T Hu# a2 1378 Unicode R 42 1 PN H1 H st «
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int PyUnicode_Check (PyObject *obj)

MWERXTSE obj 42 Unicode Xf 45 Unicode 128841 S B MIR B A . IRRELE 2 2 AT .
int PyUnicode_CheckExact (PyObject *obj)

WERXIG obj 72—~ Unicode X4, (B ZHATRAYSL BN F B . HRECE 22T .
int PyUnicode_READY (PyObject *unicode)

&M 0. 1 APLAUA ] R ARAS T PR B

Added in version 3.3.

H 3.10 fiAFEH: I APT A Python 3.12 iR ABUT AT SR .
Py_ssize_t PyUnicode_GET_LENGTH (PyObject *unicode)

A2 [0 AR A i 5 R ) Unicode “PAFHR IR o unicode AA75CN “HLYE” #7-H) Unicode XF4¢ (A&
KAk — i) .

Added in version 3.3.
Py_UCSI *PyUnicode_1BYTE_DATA (PyObject *unicode)
Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *unicode)

Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *unicode)

AR [l A T BTV M R [ el UCSL, UCS2 B8 UCS4 BEHSEA W MTE R m i fadt. 4
RIS BA LR TR RN, WARSATI A (] pyunicode KInD () SEEEIEAARYRREL .

Added in version 3.3.
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

3R [W PyUnicode KIND () J2HIH.

Added in version 3.3.

FE 3.12 R4 KA AR T PyUnicode WCHAR_KIND BN .
int PyUnicode_KIND (PyObject *unicode)
35 [a]—~ PyUnicode 5B # & (IL_E30), $5HA I see above) that indicate how many bytes per character

this Unicode X 5 I RAFIERE AR I F 18K unicode 7510 “HIIE” F/m 1 Unicode X452
(REeREX—4).

Added in version 3.3.

void *PyUnicode_DATA (PyObject *unicode)

3R [A]—A~FG ] B 4G Unicode 20 X 253841 . unicode W75 “HIFE” #7710 Unicode X5 (ks
EX—5) .

Added in version 3.3.

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)

BA—NIIEFEIRH data (WFEH Pyunicode DATA () 3RED . MRS SHITIEFER R, #ikiT
HAEEIA R o R P B 24 2 ) A AR ) TR SR —RE R AT kind {E ) data $5%F . index J2FAFER
FHIZRES (0 FFE) T value 215 5 AL E 1B S A .

Added in version 3.3.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
MIFEFIR ) data QIR pyUnicode paTa () FREY) PRS0 . AL PATR A BRZE R .
Added in version 3.3.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *unicode, Py_ssize_t index)

M Unicode X} 4 unicode SHL—"F4F, WAk “HE” FRIEao WRARIAT 2 RIS U I
PR & F PyUnicode READ () ,

Added in version 3.3.
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Py_UCS4 PyUnicode_MAX CHAR_VALUE (PyObject *unicode)
& [5E A BT unicode B8 T — N FAFHR YR RIS AL, S HLACN “HE” FonBal. XIRA
e LR AR AT Ep_E AT IR AU B AL
Added in version 3.3.

int PyUnicode_IsIdentifier (PyObject *unicode)

B FRAE ABL AR FAF R R IE 5 SO AARIPRRAT R 8] 1, 2L identifiers /NTT . 753 3R [a]
0.

TE 3.9 AR B AASH: MR AT e i R 28 W R B X PR py_ratalzrror ()

Unicode @it
Unicode $&fit TVFZ AR 1 FAFRFIE . e T B0 26 m] DA Sk B8 04k 45:, ok 285 AR I Python Jit B IIpT
| C K%L
int Py_UNICODE_ISSPACE (Py_UCS4 ch)
Tl ch 2 5 25 ARk E] 1 B 0,
int Py_UNICODE_ISLOWER (Py_UCS4 ch)
R ch 25 /NG AR 1 8 0.
int Py_UNICODE_ISUPPER (Py_UCS4 ch)
R ch @A KRG FAFIRIA 1 5 o
int Py_UNICODE_ISTITLE (Py_UCS4 ch)
HRAE ch 215 AP R/ NG iR ] 1 5 o,
int Py_UNICODE_ISLINEBREAK (Py_ UCS4 ch)
TR ch @A AHATIEFARR M 1 5 0.
int Py_UNICODE_ISDECIMAL (Py_UCS4 ch)
R ch @A+ oERECF AR 1 8o,
int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
FRAE ch 2 A ARSI F ARk M 1 85 o,
int Py UNICODE_ISNUMERIC (Py UCS4 ch)
R ch @A A EUEZE ARk M 1 85 o,
int Py_UNICODE_ISALPHA (Py_UCS4 ch)
R ch @A TR AR R M 1 85 o,
int Py_UNICODE_ISALNUM (Py_UCS4 ch)
R ch @A TR 2R AFIRIE 1 5 0.
int Py UNICODE_ISPRINTABLE (Py UCS4 ch)
WA ch 25 A AT EIFAFIR ] 1 8 0, HT str.isprintable () AHHT.
XL AP AT T PR B AT 4t -
Py_UCS4 Py_UNICODE_TOLOWER (Py UCS4 ch)
R R NG T FAF che
3.3 HUATE M : ek O I 787 B KNG g
Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
A [ 4Ry R G I T4 che
3.3 HOARFE: e fe 1 75 B R/ NG g
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Py_UCS4 Py_UNICODE_TOTITLE (Py_UCS4 ch)

R AR R ING T AT che

3.3 HUAFE I : ek 5 787 B K/ NS g
int Py_UNICODE_TODECIMAL (Py_UCS4 ch)

FEFAT ch Fett Ry +oE i IEREEOR ] o AR TC R ik o BB T K

int Py_UNICODE_TODIGIT (Py_UCS4 ch)

FEFAT ch Fets Ry ARG AL B EOR E] WRTCEFARNR ] —1, BB 25 K R
double Py_UNICODE_TONUMERIC (Py UCS4 ch)

SFSA ch BRI AURS BEVR AORGE ] W TC IR R 1. 0. ILBRBOR 25| K 3
k8 AP T e AR
int Py_UNICODE_IS_SURROGATE (Py_UCS4 ch)

K ch 25 AT (0xD800 <= ch <= OxDFFF).
int Py_UNICODE_IS_HIGH_SURROGATE (Py_UCS4 ch)

Kl ch 275 e ALPRI (0xD800 <= ch <= OxDBFF),
int Py_UNICODE_IS_LOW_SURROGATE (Py_UCS4 ch)

Ko ch S22 AR FET (0xDCO0 <= ch <= OxDFFF),

Py_UCS4 Ppy_UNICODE_JOIN_SURROGATES (Py_UCS4 high, Py_UCS4 low)

EH A BRI F 47 H R [0 BN py_ocs4 {H. high F low 43 5k — AR BRIGUG 1) FF 3k A0 A 8 A FE
Wi, high BYETEEAA [0xD800; 0xDBFF] i low H}Z{Eygl%] Pai R [0xDCO0; 0xDFFF],

J

gI32F0i5 1 Unicode FfF&a
L7 Unicode X144 M5 1A HAEAFE S JE 2, 15 (X 4 API:

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

BEE: Fags| A . B Unicode X142, maxchar N R n] N FAFER B SE bt KA A7 1F
AV ME, BRI b A B P 127, 255, 65535, 1114111 Hrgizir .

A4 ELHTHY Unicode XF 4 02 (01 F L pR BB X AN AT B AE KN
KRR, RFRE RE IR E NULL,
Added in version 3.3.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

BEE: #e93] A . DA EI kind A7 — i1 Unicode %142 (R GBI N PyUnicode 1BYTE KIND
&, Mlpyunicode kInD () FTRMBIMIME) . buffer AR 0 A 2T 4 thivs, DARFFEAF 1,2 80 4 ¢
AT BALTIY size K/NKIELA

WA LE, A buffer X585 ¥ VI 563 BE R R B . Flan, Wi buffer & — 4~ UCS4
FAFH (PyUnicode_4pyrE_kInp) HAXH UCS1 3 [l N ) 05 7 2H B, & R 4 5% 4 > UCSI

(PyUnicode_1BYTE_KIND),
Added in version 3.3.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_f size)

BEME: Fag3 R . BT RE ABL MRIEFR gk X str At — Unicode %14 . 781 UTF-8
SahoAg AR E. b K& DB BT S SREME R AR — L%, RIHEIEA ik
s

MR E A RS ILT 5] & SystemError:
o size <0,
e str A NULL H. size >0

TE 3.12 JRA B HEASE: str == NULL H. size > 0 ANF0% 15
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PyObject *PyUnicode_FromString (const char *str)

BwEfh: #ag 3R . B TRUE ABL AR UTE-8 S i) AZS (EEE R A i X str 4 #—> Unicode
xR

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

B #9518 . BT RE ABL % —4 Cprintf () KR format FAFE AT A BRI B 4K,
THREER Python Unicode 4753 1 A/ IR 40 & CAS S ALIER FAFER . AT B Y S HL TS
C KR HAE 45 format ASCIL £ 5“7 4753 RS AP AFAR RS . o

AR EPINBE S AT RA AN AL, HLA R 0% AR LR A4 7 -
Lorer FAF, T ARICEARATROE A .
2. Fedthy (RTH%), TSR se At I 4524

3. RANFBOE (WHE) o WERESESN 1 (BS), WISIRRSERTE F—280h G, S
Ay int JEAL, BEEEHEA N R N S/ Ny B FE R ] e 2 )

4. KR (AIEE), DATE ' v (R09) ZJE MRS BEMERYTE G e WREEE R '+ (), WSEhrks
JESTEF—Z B0, ESEUAN int KA, FEERAIN G NRAEREE 2 J .

5. KIEBMMT (k).
6. B AR,
IR EAR A :

REML |/F |

0 A AR A EE R AT .
- AR REZEX T (AR I 25 WS B 55 0 AR -

PATR BEBOFAR I R BE B AFT (0, 1, 0, u, %, or X) FEIIS BRI GBRIAN int):

LG EES

1 long B unsigned long

11 long long ﬁ unsigned long long
J intmax_t Eﬁ uintmax_t

z size_t E‘j ssize_t

t ptrdiff t

BEXF AT et s B0 v IR HAT 1 S8 R2EAN const wehar_t+.
LSS RN R
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i RKR pE £

Ei-IaN

¥

$ & A T 5 T4

d, i HKEBHTHEY AT C BB R 2oR .

u H A BB M4 5 ] 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 [/)L 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* JHPyobject_str () HIZER.

PyObject* ﬂﬁﬂﬂPyObjectfRepr () E‘J%%o

O #ik

A% AT Y TE B B0 2 5 AF BT A 2 7 1 B A U RS BE B LX) T mes I msv (A02R
Pyobject* SR NULL) B F K wehar_t W RN TREGHIFF 1), MWXT "sar,
"sU", "ss", "SR Al sV (YR pyobject* ZHUAN NULL) WINFATEL

O #ik

5 Cprintf () ARME 0 HEARRIEEFE BB (d, 1, u, o, x, or X) FEEAF AR -

TE 3.2 A R AAS T B0 T s11am Fl ms1lum B SRR,
TE 3.3 AR B AR Bafn 7 XF ms1in, ms11in Fl "sziv BYSZHR.
TE 3.4 MUAS KA AS R BT X nesm, mean, nsun, eV, "est, "eR" 1Y TE AR A AT S

TE 312 JA S AR ARG SCRFFIAERIAAT o Ml xo SCRFREEBARAT 3 Ml v KB IAERF T
P BB . REB AT 1 SRR I N TR Ui s Ml v SCRFRIESERERIRGE * . SCRPIEEAR

Kﬂiﬂ%”ﬁ@*ﬁﬁ??@fﬂﬁ%&ﬁgﬁ\ SystemError, EZWWﬁ*E%E?&%ﬁ%U%*@ﬁ??@
BFAERE DRI SR AT R, I EFHEATRUMI S

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
BEME: #Ha93l A . BT RE ABL %R T Pyunicode_FromFormat () {BERHEZAG TS
PyObject *PyUnicode_FromObject (PyObject *obj)

BEME: #1695 A . BT R ABL Q1A WV EDRHE > Unicode -2 B i 5L 45145 D1 k38 i ELSE Unicode
K. MR obj B 45— E 5L Unicode X5 (MAEF2A) , MR [Al—ASH A $8 [011% % 42 ) strong

reference.,

7 Unicode sl RN RIFFEL TypeError,
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PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
BEME: #6931 A BT IUE ABL K— D ERIBAIXTS obj 4l Unicode X§4t .

bytes, bytearray AIHAMF 7 & 2F 7 K45 B 45 E W) encoding K flh I8 F th errors 52 LR H R AL
P WIET N novn BEE O ERAE (WS RN &% a5 TR )

Fr A HABXT S, A3E Unicode X4, #PRHFEXE TypeError.
WA FE % APLAFIR ] NULL. ] I 7 2 07 B2 DG 1) i [l 5 5 1
const char *PyUnicode_GetDefaultEncoding (void)
B FHaE ABL R ERIN PR g% X4 PR, Bl "utf-8", Z M, sys.getdefaultencoding (),
IR [ B AT AN SRR, TR OR AR T BB AR e K A o
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
& THUE ABL B 3.7 . i&[a] Unicode Xof GAD A7 .
RAEFRRIY, RFRCEFFEIRRN -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)

H§—> Unicode X R FAFHE DL E| 75— DR . KA AR B AT P ARSI S AE T RERY
LT MR memepy () o FEHBEIRPRFIR ] —1 FFRCE—DRE, TR HARTE O T Rfk 145 DL 545
Added in version 3.3.
Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
f#FH— N EFTTFGER - B fill_char B\ unicode [start:start+length],
W fill_char (ER T AAF R BN FAFE, BT WEPRTFAFERA 1 ARG IR AT R .
R H AR FAFECE, BEEE AR M) -1 IF5] R — R
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— D FPRIEH AR TR . FAFRRLAUEIL PyUnicode_new () B, H
T Unicode “FAFH Y Mg AR A2 (Y, HILIZ FAFER A BEROL 5, B Bn A

R BCRHAG AT unicode j2 7524 Unicode X4, Ryl EAMS, I HWG 2B W P& ag ik (H
HEIHHECH—) .
SR A 0, IR I -1 FFRCE AR
Added in version 3.3.
Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)

B THRUE ABL B 3.7 igfe. NPT — P AT IRRBCRFAL AL unicode 52757 Unicode X4 H#
FLRMARBS, XA T PyUnicode READ_CHAR (), JGEANXPATHATHE IRIGH .

YIRS, AR A -1 S E— R
Added in version 3.3.

PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)

BEfh: #ag5I . BT RUE ABL B 3.7 paAe. 1R[] unicode W—A>TH, MFAFRT| start () 7
RG] end (NE) o ASFFARTS . MR, K8 AR 0 nuL,

Added in version 3.3.

8.3. FRAINIgR 131



The Python/C API, Z{THa4 3.12.11

Py_UCS4 *PyUnicode_AsUCS4 (PyObject *unicode, Py_UCS4 *bufter, Py_ssize_t buflen, int copy_null)

B FR0E ABL B 3.7 paAe. KFFAFER unicode $5 V1 F|—~ UCS4 ZZppi X, 4G 2FRF, WRBRE
T copy_null /7% . HEEEFIR ] NULL HRE A RE (FRILE2Y buflen /T unicode WK BERT, FF
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),

AL BRI )RS SCPE4 il bytes, WY mos #ifeds, 14 A PyUnicode FSConverter () ff
s R R

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 ,

iﬁiﬁ%*ﬁ%ﬁﬁﬁiﬁﬁﬁﬁ%ﬂﬂ str, B nos" Felfedt, f£A PyUnicode _FSDecoder () YEH%
FH

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 )& —
MBSy pyobject* (B PyUnicodeObject*) ] C AZ g bk, AT LI, RFHixAs &
¥ 18] — A Unicode 3% % {87 [strong reference, "B Wb 75 E HAS FLAR ] I RE A 3R (o] — AN JE 2 {E
(Py_CLEANUP_SUPPORTED). ZERHARFIFHRA T TN o PATRIMES, KR E o Hfx B 75 .
N obj g UL, UREHCHRIE resul B3| R 03851 R 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 .
ﬁn%%%‘%’%ivj\%Eﬁl%%&@éﬁﬁ%i‘%ﬁ%ﬁ%?ﬁ%, ijﬁaﬁﬁquUni code_DecodeLocaleAndSize ().

& SR

The Py_DecodeLocale () BREL.

TE 3.6 BUAR K AR AR T IR SU i 2 22 i X Aw 45 iR AL T2 25

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

ﬁn%?ﬁ%ﬁfﬁﬂ%ﬂ, Jﬂ\MEHaPyUni code_DecodeFSDefaultAndSize (),
T 3.6 WA AR AR TR IR S 2 2 ik X Am 45 iR AL P2 22

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)

BEME: #Fay5| B . BT iaE ABL IRIBL EN size I wehar_t ZEif X wstr A1 ##—)> Unicode {42,
B —1 VBN size TR LR ELAEN weslen (O HBNITTEZEM XK, RIGHFRF&E nULL,

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *wstr, Py_ssize_t size)
J& T f25E ABL 4 Unicode SN AT N3 wehar_t G wstr 11, BELZH D size P wehar_t F
(NG T REAFTE AR R A AT ) o R B1PE DU wehar o SFAFECEE AR HR ] -1,
24 wistr 2 NULL I, DU SR iR IR A 45 25 R ZS (EAE Y BT A unicode INZSITRR I size.

H: AR wehar_tr FAFHR A REZ ASEGTR AT REAZ . T ZATTHIIR wehar_t* FAFER
ZSAESTR VAR BTA BEER . BEAL, TTERE wehar o FAFHRA TRERL T2 FAT, X SECFAT
$E‘%k§§& C BRI EL (8 I AT

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

B T HE ABL B 3.7 proAe. F Unicode XFRIEHN SEFATH « i th FATHRRE BR AZS FATEE R . R
size AR NULL, MR FEFAFIEGE (R OFELGE RS FAF) GAZE *size . HIERER wehar_t
FRPHATRE LS 2 1, SOl S0 KB C Bt SR T . W sie Jy wuLs Jf L
wchar_t* %f@%@A*$f§mu4T§|7ﬁ ValueError,

B FR [F] f Pyiem New Sy BRAE X ([ pyMem_Free () RBELE) « KAHRE, Wk
NULL H H. *size 2K E Lo WRNAED BRI 5] % MemoryError,

Added in version 3.2.
FE 3.7 fRAS KA AR T MR size 5 NULL H. wehar_t* PR SEFZFNEST| K 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),

i AR AR B A 1o O T R T B U S TR 2 UG AR R A ) 22 5 A AL SRAE SR

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 2455 str () WERE R IESHIE RS L. Bl B g L F Python %
e e S s o ﬁﬂﬁﬁﬁfrﬁ@%ﬁ%lkT R ] NULL,
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PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

B #e931 8. BT R ABL ifi—4 Unicode X% 14545 5L4E A Python 7 HE 4 43R 1]
encoding Fil errors HA7 5 Unicode encode () &M A A TES MR M & Lo B H B gn i a5
Python Zff i i Rk Ak . MR G MRILERS 1 & T 55 Wik Al nULL,

UTF-8 mfZtitas
PATR 72 UTF-8 %if# it APL:

PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)
BEME: #ag5l A . & TAE ABL il fiRAY UTE-8 g iy 5 5t sor (1Y size 5747 0 @ — 4
Unicode %4, WAL 51 & T 54 Wik [l nuLL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME a9 5) A . BT A ABL Q1R consumed Sk NULL, WATHZE(UT-PyUnicode_DecodeUTFS () .
2R consumed AN hy NULL, JIK R TEEE UTE-8 FA5 R PREAN B DA 52 . X ST RN 24 i
I HE WA ) B CR A E consumed H

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

BEME: #Ha95 R . BT ABL i i} UTF-8 4 Unicode XiF 42 I 45 54 4y Python “F 5 %4
R, ERAL R 2R strict” . WHR R RIS ER 51 & T S8 PR 9] NUTL .

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
& F R ABL B 3.10 ez, &[] —M481h] Unicode X421 UTF-8 4ifidtg R ERIFEE, H5 4l
BRI (PAFATHEAANL) FFAEAE size o size ZEUATPAKH NULL; FEBUIE LR BIRH RN S
BiAr . R ZE X BRI — RN EFENT ONFEAE size 1), TCie @ B AFAEAT (T HoAth
1 2SR AT
TERAEFIRAEN T, KRB nuLL FE7 s E— A 75 A S0 size {H.

X FFZAT Unicode MR P47 H3 1) UTE-8 FoR 3, I HLJS SE R IR [l 95 1) [F] — A7 X A R
T AL TTREROZ G X . o X £7E Unicode X G VE A3 RIS B O (0 45 1) 8 f 4ig
FHRRL

Added in version 3.3.
¥E 3.7 A K AEAREE R IR BIIAE & const char * [l A JE char *,
TE 3.10 WA B AEAS T : IR 2 % APT IR 2H G

const char *PyUnicode_AsUTFS8 (PyObject *unicode)
R TF-PyUnicode AsUTF8AndSize (), {BAEIFER/IME.

A B

IR BB A AT A EE XA unicode PRI 257 4F BIRERAT . B, A8 A & IS P45
PREBFEIR M) FAFER o, XERELE C R T RE S WU A FAF R4S R, BT . W
BN Aok 95, BN PyUnicode AsUTF8AndSize ().

Added in version 3.3.
Tf: 3.7 Hﬁj—‘?’iﬁi@ﬁ ﬁ@;@ﬂfmﬁ% const char * ﬁﬁZ:;Eé char *,

UTF-32 R/ETD2S
PAF 52 UTF-32 4fifhtes APL
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PyObject *PyUnicode_DecodeUTF32 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

BwEh: a9 il A . BT R0E ABL M UTF-32 g it (1) 2% o DX RS size A5 I 3% [0 AH B 1
Unicode %14, errors (WIS K NULL) & T RN =X, BRIA A strict”,

Un2R byteorder >Jg NULL,  fR AR B 465 7 A 519 P A 7 A -

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

SR “oyteorder HE, FLHE ABIEHYRI U107 Ric (BOM), MUIRRSAAF I 6
J¥ 31 H. BOM #5244 D 5455 Unicode FAFER T, WIS *byteorder -1 5 1, WA Fhzic
SR N FI

TESEHUR , *byteorder Y5 TE4 AKUR IR FE WA 155

HISR byteorder Jy NULL, SifRFAFHRHE AT AT

WISRARIYEES ] % T SRR I wovE.

PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

Bow AL A oey gl A. B TR E ABL W IR consumed hy wurn, W 47 SH 2 U
FPyUnicode_DecodeUTF32 () oﬁﬂ% consumed 71:%] NULL,}rl]JPyUnicode_DecodeUTF32Stateful ()
FEATER A TERE UTE-32 FA5 551 (AN ToBUR T R POREfR) MM AT 8. X BB R AN S i
I HLE DS 71 ECR AR TE consumed W

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)

BEME: #a951 M. BT AUE ABL IR EE ] UTF-32 S #%UAHL S5 P ) Python S HR. 5717
FRRE B2 LA BOM ARICTT ko B ERAR BTy SN strict”. USRS AR 451 % 1 574 WAk [0] NULL,

UTF-16 % fiZtiD2s
PATR 32 UTF-16 4iff# i) APL

PyObject *PyUnicode_DecodeUTF16 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

BE i #ag sl A, BT HC ABL M UTF-16 2 fid 1) 22 o X B3 fR A size /775 FF 2% B AR Y B
Unicode %142, errors (WERAN K NULL) 5 L T HHRACER =, BRIA A strict”,

Un2R byteorder A~y NULL, A B 465 7 A 549 P A AR -

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

W *byteorder A, HEALIEHIFIPIAN TN T FRIC (BOM), WIS I % 517
J¥ 3 H. BOM $ R 2% D1 5255 Unicode FAFER T, WIS *byteorder Ky -1 5 1, MFAFHzIC
S N B CERR A \ufeff B \ufffe FfP).

FEFERJG, *byteorder BFFERI ABEII R BN N S HIE T

U byteorder g NULL, SiMRFHHIF LI AL

ARG AR 5 | 5 T S A& ] wuLL

PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
B fE # oy 5l A, B TR o ABL 1 R consumed h wuri, W 47 Sk 2K U
ﬂ:PyUnicodeiDecodeUTFl6()oﬂﬂﬁiconﬂun&iﬂ<ﬂ§NULL,mUPyUnicodeiDecodeUTFl6Stateful()
PR IR ERE UTE-16 FA5)5 5 (A3 80N F s R ) AT . XSy
R PRSI B C AR I F 1 BORAEAETE consumed .
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PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

B #ag5I A . BT IE ABL R EIEA] UTF-16 ks XA 5 F Y Python P35 e, 3577
FRRE B2 LA BOM ARICTT Sk o B ERAR BT SN strict”. USRS AR 451 % 1 574 WAk [0] NULL,

UTF-7 4rRZE0233%
PAT 42 UTF-7 4% 2% APT:

PyObject *PyUnicode_DecodeUTF7 (const char *str, Py_ssize_t size, const char *errors)

BEME: #ag s A . BT E ABL It fi#D UTE-7 4Rfi8 00 75 5 sir 1 size D578 —> Unicode
WG, ARG RIS ER5 1 & T S R ] NULL.

PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME #7897 A B T HE ABL Q1R consumed A NULL, AT AZAU T PyUnicode_DecodeUTF7 () o
Q2R consumed Ry NULL, UK RN 5EHE UTF-7 base-64 FRA-KERBAHLAH B, XTI AL
PRSI H ORI ) FAT R A TE consumed o

Unicode-Escape 45f2t52%

PAF 42" Unicode Escape” # fiftfith o i) APL
PyObject *PyUnicode_DecodeUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BEME: #FHey3l R . BT ABL il f#ES Unicode-Escape 2 hid i) 77 88 str 1) size DN F 70—
A~ Unicode Xf4¢. QARSI aRT K T 54 Wik [A] nuTL.

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

BEME: #eg3l A . BT ABL [l Unicode-Escape 4ifit Unicode Y42 H- 545 A i HE % %
R, FFERALIE T AN strict” . QAR GRS ER T | & T S8 KRR [l nuLL,

Raw-Unicode-Escape 4gfi#t02%

PAF & "Raw Unicode Escape” Zmfi#id s APL:
PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BEME: #ag3) A . BT ABL Y Raw-Unicode-Escape 41 =75 5 str 1) size A~ 5 4]
H—> Unicode X4, WA Gnff4s5] % T 5% Wk E NULL,

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

BEME: #eg3l A . BT RoE ABL ffi i Raw-Unicode-Escape Zifith Unicode Xif 42 - RF- 45 A R 7
ERXFGGRI] . BERAE T SN strict” s QRS ARG AS 5 | & 1 S WRFIR [8] NULL.

Latin-1 45f21538

PAF A2 Latin-1 Zgff s 1) APL Latin-1 X[ T §j 256 /> Unicode i {3 H. 4 i 7F 4 A 151 (] H 42 523X 2L 45
7

PyObject *PyUnicode_DecodeLatinl (const char *str, Py_ssize_t size, const char *errors)

BeEfh: #ey 3 A . & T RUE ABL @I Y Latin-1 G755 53 str ) size 754 #—> Unicode
R MRS 5 K T 55 Wk o] nuLL.

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

BwEE: #e5l A . BT HE ABL i Latin-1 5§53 Unicode X142 IR 5 AE A Python “F7 8B X4
R[], AERAL R 2R strict” . WS GRRID AR5 & T S8 PR [B] NUTL .

ASCII FifRTD38
PATF 2 ASCII SR i) APL, B2 7 £ ASCIT . AT Hfth 25 S P B - S e«
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PyObject *PyUnicode_DecodeASCII (const char *str, Py_ssize_t size, const char *errors)
BEE: #reh 5| A . BT E ABL @IS Y ASCIL gty i 77 5 str 1) size 5775 )] 88—~ Unicode
W5 WERGMERSER 51 & T 74 Wk ] NULL,

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

BEfE: #eg5l A . BT iE ABL ] ASCII 4t Unicode Xif 42 H-F 45 RAE > Python 5 X4
R FERAE BT AN strict”. RS RIS ART] K T S AR ] nuLL.

FITRR S Y AR D 2%

I A IR A 8 (R P IR 2 AR T T IR S BVE 2 R [ i e iR - (T FLIX 2B b /2 (045 HE encodings
AL B RHR I AR E S A 1) S BT 5X) o B AR GO0 P SR SR B AT AR 575« BT B BBt PRy R S G
RSCRF __getitem () BREFED; FULAIFS S 0] AT

PATT R ST 20 AR A 1 APT:

PyObject *PyUnicode_DecodeCharmap (const char *str, Py_ssize_t length, PyObject *mapping, const char
*errors)

BwEME: #eyFI R . BT RE ABL 45 % 1) mapping XS fET C g T 717 5 str 1) size A
TR —1 Unicode X5 . WIERIMMIEGET1 K T 5# Wik 1] nuLL.

WA mapping >y wuLL, WG H Latin-1 4S80, 750 mapping 2650 R 55 A{A (0 2 255 JiEfH
NIEERL) %] Unicode FAFAR RS B4 (Ki#lfifiily Unicode ifi2) B None. ARMRISHEHET
A - B 5L LookupError, PANEEMUE] None (4, oxFFFE B '\ufffe', KFHEM
AR SE LW I B

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
iBw: #4031 A . B TR ABL A mapping 444 Unicode 434545 SAF e
XFGIR ], FERAC I A strict”. WURGMAFRD AR S & T R MPRF R[] nuTL.
mapping 3§ G ALJUKEEEEL Unicode R ALBIU 27y H X R . 0 2 255 i il N A BE AL None . RIS
TR, (FF- T8 LookupError PYEHE) AKBR F None BRI “A e LWL
SECIG R

DU R B 2 iR IE28 API 224 Unicode WL} % Unicode.

PyObject *PyUnicode_Translate (PyObject *unicode, PyObject *table, const char *errors)
REMA: #eg 7l A . BT RUE ABL LN AT R G AT HR T IR [T 252, Unicode X4,
RIS K T S8 Wk A NuLL,
TARFF AN BE L Unicode A% (07 51| 5% Unicode #4075 None GEHHI BRAH .1 7 45) -
Mgy 2 U3t __getitem () ¥ 00 FHAT YA REAL. A WS 09 4555 07 (ﬁ?ﬁﬁ
LookupError I4HE) FORAFAE B F RS UL,
errors BA M T S fRAS s 5 5 Lo BT Ay NuLL Fos il BRIA R RS AL B =

Windows i) MBCS #2528

PATR 2 MBCS #fif i) APL. H I E 1AL Windows ] I F ] Win32 MBCS -4 K S B .
THYER MBCS (5 DBCS) J2—e4ihdital, Ak RA 4. HirgaidiksU2 hisf T ias bl b
AP P B S o

PyObject *PyUnicode_DecodeMBCS (const char *str, Py_ssize_t size, const char *errors)

BwEME: #He93A . BT EaE ABlLon Windows B 3.7 #aAe. AL f#IS MBCS Rl i35 sor 1Y size
A FATRE A Unicode X4, WIIRGMRIDER5]1 % T R Wz [E] NULL,

PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME: #ey 5 B . B TEaE ABI on Windows § 3.7 prAe. TR consumed 5 NULL, W4T R4
FPyUnicode_DecodeMBCS () WIS consumed ~>F NULL, N|pPyUnicode_DecodeMBCSStateful ()

SR SR A R R 528654 9 H M1~ S KO 4761 consumed 111,
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PyObject *PyUnicode_DecodeCodePageStateful (int code_page, const char *str, Py_ssize_t size, const char
*errors, Py_ssize_t *consumed)

#owE fE: #Hoey 3 BA. B Th & ABL on Windows B 3.7 JR AL x)
:j:‘PyUnicodeﬁDecodeMBCSStateful (), [X%Uffﬂ:fﬁﬂﬂﬂﬂ code_page %*ﬁﬁgﬂ/‘”’t@lﬁo

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)

BEME: #6451 A . BT ABI on Windows & 3.7 ¥ete. fiiJf] MBCS % Unicode %42 545 5
YER Python 45 Xt 4R Ml . H RS A strict”. ARG RIDAR 51 & T F95 WPFFR [A] NULL.

PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)

BEME: #Hey3R . & THaE ABIL on Windows B 3.7 peAe. i 45 & f9 A0S 71 44 5% Unicode %429
&[] —> Python “FA5 X4 . MR MRID AR5 & T 54 Wik 7] nun. ] cp_ace FURY TTREREL
MBCS ftE 45 -

Added in version 3.3.

FiEFIRE(L
HiESELER
PA'R AP A DAL BE T AT Unicode X GRIFAFER  (FERA T IA IR H AT A ) 1R 13 241 Unicode
X G R RE
USRS A S AT RRRF IR 18] UL B -1
PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
BwEMA: #egil A, BT RE ABL BHEMAFAFERFE]— B Unicode “FAFER
PyObject *PyUnicode_Split (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)

B a9l A. BT RUE ABL P70 — A FAFHI 58] Unicode “FAFERIYSIEER. IR sep Ny
NULL, DUREARGEZSHERAF T B 5545 8. 0, R AR5 € i 2 R AT R 3k 2. 2 3k
maxsplits QA GUE, WIBA RS 2B IETESS R R

BRMonS, SRRk W] NuLL FRE R
G T str.split (),
PyObject *PyUnicode_RSplit (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)
BEMA: #a951 R . & TIE ABL KU T pyunicode_split (), [BHRIREMNTFRFERARRBIFIRIELT
R, Rk ] NnuLL HRE R
ZEMT str.rsplit (),

PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)

BEE: #0951 A . BT ROE ABL ARIE TR YT Unicode “F4FH , 3R [A]—> Unicode “A4FER [
Y. CRLF RN — 4145 WIER keepends fy 0, WIATABBAFREA GFEFESS BT

PyObject *PyUnicode_Partition (PyObject *unicode, PyObject *sep)
REMA: #A951 R . BT IE ABL TE sep U YA B YR/ Unicode “FAFER , FFIR [ — L5
BT R aYy . S BRAEAS S, DALY RAEZ o 3 Jedle MR PRAFARARE] , IR [ — A~ f
TRHERAL SRR P2 A 3 o4
sep WA R =5
BRMnS, SRRk W] NuLL FRE R
%ﬁ[‘ﬁc‘ str.partition ().

PyObject *PyUnicode_RPartition (PyObject *unicode, PyObject *sep)

BEME: FHe95A . B TiaE ABL 2 FPyUnicode Partition(), {BEFE sep Bx)a—IRK B I
{7 B 74 Unicode FEAFER o MR RAFARE], WER B MIEGNESFLFE, ST AR A
B 3 5t

sep WA K ZS

8.3. FRAINIgR 139



The Python/C API, Z{THa4 3.12.11

2R, KR ] NULL R E R
i‘i"‘ft{ﬁﬂ: str.rpartition().,

PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
Wi #rag il R . & TROE ABL i 45 1) separator FHF—A>FAFER G FRIFIR A1 Z5 4 Unicode
.

Py_ssize_t PyUnicode_Tailmatch (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int

direction)

& T HAE ABL QIR substr TE45 78 W3 L (direction == -1 FIoRHIEEVCHL, direction == 1 F/R J5 2% VLHL)
5 unicode[start:end] FHVCECIIERE] 1, HIERE] o, N L&A SRR E] -1,

Py_ssize_t PyUnicode_Find (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)

J& T kg ABL IR Bl I 25 5@ 1) direction (direction == 1 FERH A&, direction == -1 FERJ5 M R)
F} substr £ unicode [start:end] PTEH RO E . BREME A EDILELNERES S (EHR -1 Fw
RARFITHL, -2 MFIR A TRIRIFRE T 75 .

Py_ssize_t PyUnicode_FindChar (PyObject *unicode, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int
direction)

J& T 145 ABL § 3.7 peAe. R[S 45 52 1 direction (direction == 1 F/REi M EK, direction == -1 3
TN ER) BFEFF ch 7E unicode [start:end] PRI ELAGA B . REHE N AR RS 5
R -1 FRFARBITHE, -2 WIFIR A RIFRE T 2.

Added in version 3.3.
TE 3.7 WA K HEASTE : BAE start 1 end BJE%E 85 unicode [start :end] ZKIIFTH .
Py_ssize_t PyUnicode_Count (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
J& T fa5E ABL iR 8] substr ¥F unicode [start :end] WAEZ BIAIIREL. WHE LA RENERE] -1,

PyObject *PyUnicode_Replace (PyObject *unicode, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)

BEME: #FHag5l 8. BT E ABL K unicode W substr i A replstr &% maxcount K I 7] 45
Unicode X4, maxcount == -1 £~

int PyUnicode_Compare (PyObject *left, PyObject *right)
& THUE ABL RIS FAFER IR E] -1, 0, 1 43 JIFR/N T S THIRT
BEBR AT RIS ] -1, I 24P pyEre_occurred () SRAGAAR DR

int PyUnicode_CompareWithASCIIString (PyObject *unicode, const char *string)

% T Fa ABL $F Unicode X} 4 unicode 5 string 47 L 1R 1] -1, 0, 1 A 5lF R/ NF . FETHIK
TFo Bl A5 A ASCI nfilh () 45 5, (RIS A 245 HR AL 9 ASCIL 245 W) o o 45 2 5 o4
ISO-8859-1 i =k 132

PR BN 2T K
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
BwEME: #eg7l A . & TEUE ABL XPIAS Unicode “FAFHH AT & HEFT IR I A 2 —:
o NULL I TFRIE T R
o Py_True 8Py False [T 7¢I IE L
e Py_NotImplemented TR A R FNHIIE DL
W REMY op {HAG Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, MPy_LE,

PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
B #ey 7| A . BT HRUE ABL HUYRE format Rl args iRl — N FAFERRT S X4 R T format

o

% argso.

int PyUnicode_Contains (PyObject *unicode, PyObject *substr)
% T HasE ABL Kifx substr 25 &4 unicode W -FH Y IR [m] ELE o) R AE
substr WA §i % F— AT EK Unicode TFAFH . QIR LA RS IRIR B -1,
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void PyUnicode_InternInPlace (PyObject **p_unicode)

B F e ABL JFHINTRALSEL *p_unicode. S — 417 Python Unicode 4 H X 4 1)
BEF AR RHALE . WURCAFAES *p_unicode MR NERAL T4, WPRFHEA *p_unicode (BEIL
X IHFAFER AT | I8 — 98 0% N A AT B R W strong reference), TRMIRFLRAF *p_unicode
IARFEHs N FR AL«
(BT B BRI K THI M, ERR R8O 5 JC R . AR A VRt AT
%5 FEWMZ ERERTA ARG, BRI A 25520 4. )
PR A 2T K . AERERRIN, BRSO T A 20k N BB AL .
str E@%%E@i@]xﬂ%ﬂzlﬁj%ﬁﬁc, tﬁ?}[%ﬁﬁ, PyUnicode_CheckExact (*p_unicode) L‘Z\fﬁﬂﬂﬁﬁo
WERFA N ELE, W24 - G S HAR ST R - I SECR IR AL
BN AR AR KA. AR X ER IS A R LR 2
PyObject *PyUnicode_InternFromString (const char *str)
BREME: FHAYT . & TFaE ABL PyUnicode FromString () MlPyUnicode_InternInPlace () [
iy, MTHSIR TR .
R —ANE (CHAER?) 5IH, EfR R E N Unicode F47H , 8— M HAMFEME
(56 R 2 TR A AT ER AT 4

Python may keep a reference to the result, or prevent it from being garbage-collected promptly. For in-
terning an unbounded number of different strings, such as ones coming from user input, prefer calling
PyUnicode_FromString () and PyUnicode_InternInPlace () directly.

8.3.4 LMK

type PyTupleObject
XApyobject TR Python HICHXIR .
PyTypeObject PyTuple_Type
& T FE ABL pyTypeobject [SEBIAEE—> Python LA KA, X 5 Python 2T tuple ;2 HH[H
IR o
int PyTuple_Check (PyObject *p)
R p J2—A> tuple XA EFE tuple ZEAYY 1A SO R I FAH . R EUR R M T
int PyTuple_CheckExact (PyObject *p)
R p 22— tuple X RAEARZ tuple ZRAUf T 2RAU RSB N [ ELAE . R AR 2 AT
PyObject *PyTuple_New (Py_ssize_t len)
REMA: #e97 A, & TRE ABL IR —AMKEEN len HFTCAHN G, B0 RN & 8] NULL I3
B
PyObject *PyTuple_Pack (Py_ssize_t n, ...)
Befh: #ag3l R . BT RUE ABL R AMREDN n BUHICAIN R, 808 RIUHHR [ NoLL I
A5t SCAUERIIR LR Python RFRAGIGLE n 4 C B4 PyTuple_Pack(2, a, b) HHT
Py_Buildvalue (" (00)", a, b)o,
Py_ssize_t PyTuple_Size (PyObject *p)
& T 1EE ABL 2 —MEHICAHN R ATREE, TR EHZICHR RN KM, Rz -1 FFE—A
T
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
RlTFryruple_size (), {HRAWHIAGI
PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
BEME: BAGFIR . BT EUE ABL IR p FriE A TT AT pos AERIXS G . Q2R pos A fEEL
AR, MR E NuLL FFECE > IndexError FEH .

RIEG R ICH p fEAR (WAL B RIEMREA X p 5 I A AT ) . BEAREsrong

I’({fei‘ence, i%a’fjﬁ‘ﬂijnyewRef(PyTuplefGetItem (...)) EzPySequencefGetItem () o
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PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: AR . BT eyruple GetTtem(), HAKEHSEL.
PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
BEME: #Heg5I A . BT E ABL Rl —A> p 55 ST low Hil high ZTRIFIY) R, B0 R IKHS
iR M) NULL FFBRCE— N R
XAFEHT Python Kiki p[low:high] . ASCHFMICHARREIHITERY].
int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

& FHaE ABL FE p $8 IR TG pos ALEARARIRTS o B95IH . ISR 05 HI2R pos AL, )
:‘IBIE] -1, Q—JHMH:}Q/I\ IndexError E‘,—’f%@o

O #ik
e “gi B Ao WIS, FFEFNTTH P EAEZH A E R A H AT .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)

KA Fryruple_setrtem(), HAPATHIRME, I HVIZ R 2 PRETEAHRI T

O #ik

XA B — W o W5, BRE, REpyTuple_setitem() A, B RaEFIME
RG] TCA LT pos AL ELHIAE RS | AR B -

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

Al AR TR TCA R KN newsize ¥4 2 ALK B . BATCA #OA AR A AR, FrbA A 7E
SRAAG—AG R, A% E . R ITCHT AR A AR Bra | 1, 35 AN S48 i .
JSCHTE R G B SR B g I EREERESIH el A # — oo, ResEasi. mn
RE 0 . B SRR E <o B4 TR RS VR IR B B R ME AR R . QSR T o 51K
X5, WEGRAY *o REREEH . RIMES, R -1, ¥ *p &M NULL, H 5K MemoryError B

SystemError,

8.3.5 LEHIFFFIXTR

LR FIINRIZEM T nanedtuple O B CXR, BI—AF5, HApryac H W DAl JEdE i . 24
LIPS, VR SC A B E IS5 SR

PyTypeObject *PyStructSequence_NewType (PyStructSequence_Desc *desc)

BwEME: #He7lR. BT RE ABL MR dese B AR — NS F2IKAL, IR k. \]
PAME I Pyst ruct Sequence_New () B FE45E BT 1 5L 75

RIS iR 8] nULL HBLE R
void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc SIHIARIIRALEE P SIZRE type.
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
KT pystructsequence_InitType (), {HRIIMHRME o M RWINRIE -1 FFEEE— 5
Added in version 3.4.
type PyStructSequence_Desc
BT ABL (@R A R R ) - SRS P2 KR TfE .
const char *name

KA e REME A TR T AZS(EEE WY UTF-8 4l %A PRl i Stk 4 .
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const char *doec
Fa I ZRIL I SOR P A5 R YR B DA NULL 7R 2005
PyStructSequence_Field *£ields
faE A NuLL ZE R R SRS, AR S T B
int n_in_sequence
Python i AT LAY 7 B (AR AETCe) .
type PyStructSequence_Field

B THUE ABL (@3 A MR ) . fREHT I — 7B, BT 45175 ATl AL,
ﬁtﬂfﬁ?&ﬂ@%ﬂ%ﬁ% PyObject*, PyStructSequence_Desc E@fields fﬂ(éﬂﬁjé@f{%l{j&%?%
IRGEAE 75 ) 2 R~ B o

const char *name

FEF A FREL NULL RS R B F B 3%, W NPyStructSequence_Unnamedrield NI
ka2 RS

const char *doc
FBOURYFAFER B NULL FORAE o
const char *const PyStructSequence_UnnamedField
BT RUE ABL g 311 irde. FEARFIRER R R 2R
e 3.9 AR S AT EARIEM char * B
PyObject *PyStructSequence_New (PyTypeObject *type)

B FraY 51 A o B T RE ABL B2 type 9SO ARSI AE ] Py st ruct Sequence_NewType ()
folfE

R[] NULL HARE SR
PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)

BEME: AN FIA . BT RUE ABL R[] p FHRIMIIETFSI A, (T pos AR R AT EUEAT
RS e

PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: AT A . PyStructSequence_GetItem() WA,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

& T HE ABL 45875 p RG] pos I F B & MEH 0o SPyTuple seET 1TEM() —FE, BN
7 TS

O #ik
AR i TR o A5

void PySt ruct Sequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
KT pystructsequence_setTtem (), {HEPLIN—EHENKKLL

O #ik
RXAREL il TR o I—ANEIH

8.3.6 FEKMW
type PyListObject
XA C KB pyobject BT HRBNFE—A> Python FIFRA 4
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PyTypeObject PyList_ Type

% T RoE ABL X8 T ryTypeobject (LR Python %1 KB FY L. FE Python 2 [ A1 S 2
list zE[_Jﬁ/\XT%

int PyList_Check (PyObject *p)

W p 22—~ list X list BB FIEBUR L HINGR IR . MR EUE @ 2 g T
int PyList_CheckExact (PyObject *p)

AR p 2 —A list XFGAHASE list ZEBY )T B P SL B LR [T B . BERREEL 2 2 AT

PyObject *PyList_New (Py_ssize_t len)

Bl #ag7lA. BT RUE ABL BIIIGRIE—ANKBER len HHTHIZR, RN RF] nULL,

O #ik

Y len KT ZWF, B [0 /9 51 R % g 00 H 8k 8 nunn. B AR R Kl C B
¥ pysequence_SetItem() W% API B C l$PyList_SetItem() «[QfﬁﬁﬁIﬁHL B
FLEXFZ A Python AU ATFIX AR 4L

Py_ssize_t PyList_Size (PyObject *list)

& FAeE ABL R[] list AR RAGKEE ;. EXFETAEINFX RPN Llen (List) o
Py_ssize_t PyList_GET_SIZE (PyObject *list)

KT ryrist_size (), (R RGN
PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)

BwEME: AR BT IUE ABL R I[H] list P45 10 5K index BRI GE. ALEAHLII N
G ASHFMINZRBIATRT . AR index # A (<0 or >=len(list)), MR 1] NnULL H I E

IndexError ;:(‘rﬁ'o
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)

BEME: AT . R TryList GetTtem(), {HREANUASZAM .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)

B THE ABL X535 R PRGN index WIBN item. JEIIHTIRIE] 00 QIR index i H i R 3R 1] -

%ﬁfﬁ IndexError ﬁﬁo

O #ik
RS k" — DXt item 05| IF ZF— 0BRGP ZZmAE EMEAFERG .

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

AR ) AR Py List_SetTtem () . XGH H G T893 b 2 B a8 WA AL E 1T
7o

O #ik

ZEe Mk — A%t item B, (B 5pPyList_setItem() NEAMETE =& EFNMEMHEEE
Bk HIWGI s AE list 1) i 78 BT | FIECR Bt .

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)

& FRaoE ABL Ri55H item S FNBNE list R |5 index Z HIRIHAIE . WERBIRFRIE 05 ARA K,
Ty 3 [=] 19'JFLXE¥/I\ f% 7FHJ:’|3: list.insert (index, item),
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int PyList_Append (PyObject *list, PyObject *item)

& T HAE ABL FERFS item PSINENFIFR list AR . WIARBENHRRRE] 05 WERA BN E] -1 I
BN, YT list.append(item)

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)

BEME: #FHag3A. BTREE ABI R —AXFGH)F, A list 249 0LT low Fll high Z 18] X4
SRR WR 0] NULL HR B . M4 T list [low:highl. ANZFRMIEREHITRS],

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)

J& FHasE ABL ¥ list 2491 low 5 high 2 [a]i ) il itemlist (N2 AH24T list [low:high] =
itemlist, ifemlist W] DA NULL, FERBREN— 23502 (MBRYIR) . BEhERRE o, JRMER [
% U SZ R M) R SR A ??ﬁl

int PyList_Sort (PyObject *list)
& T RE ABL R list Wity 2% H 30T JEOHLHE R « BEEINR ] 0, RO AR [A] -1 JXSEA T 1ist . sort () o

int PyList_Reverse (PyObject *list)

B FHE0E ABL X list HPRg A% HEAT IO S R . P IRE] o, RGO IR[A] -1. SXAEAN T List.

reverse (),
PyObject *PyList_AsTuple (PyObject *list)

Bt #ay il A. B TRE ABL R —AE i e Xt &, Hb ey ls N S0 T

tuple (list).,

8.4 FEEWR
8.4.1 FHIUK

type PyDictObject
XA Pyobject (ALK —A Python FHLXF 4L
PyTypeObject PyDict_Type

J& F 1€ ABL Python P AL IR Ny py Typeobject HYSEH. %5 Python JZTHIHY dict S AH[R Y
xR

int PyDict_Check (PyObject *p)

WA p Jg—A> dict XL dict 2R LB R W Bl . R A EE 2 AT
int PyDict_CheckExact (PyObject *p)

R p s —A> dict W RAEAZ dict LR T2 A0 SEBIR B EAE . HEREUE 2 2 AT
PyObject *PyDict_New ()

Bl #agil A, BT RUE ABL BBl T, R ] NuLL.
PyObject *PyDictProxy_New (PyObject *mapping)

B %%?Uﬂ % T e ABL iR\ types.MappingProxyType X4, HTusilHiT Hi4THh
AL o 03 & F 1 A a0 AR 18 e JESh S 2 2R AR Tl

void PyDict_Clear PyOb/'ecz *p)
& T HUE ABL 25 B 7 3L I A SEAEN
int PyDict_Contains (PyObject *p, PyObject *key)

B T HE ABL 7€ key 2 EAETETFH p o AR key VCRC b p A9FE—500, WM 1, 3R [E] 0
Rl -1 FoR g . XAERT Python ik key in p .

PyObjecl *PyDict_Copy (PyObject *p)
BwEME: #eg7l A . BT ERUE ABL RIS p A0S [ SRR A
int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)

J& T i ABL i | key 1’]37'9&«]7 val «f@/\% po key WM Rhashable; TR, WEKF] %
TypeError, ﬁEIjJHj' 95[}_'5(5']‘ - JLER f& K%F‘ﬁ%ﬁ val 15| H
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int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
J& T FaiE ABL X 5pypict_set1tem() FE], {H key #E¥8E N const char* UTF-8 4ghdl) 7 irEs,
ﬁﬁTXE PyObject*,

int PyDict_DelItem (PyObject *p, PyObject *key)
BT RE ABL BRI p R key (25 H o key A& hashable; QI E m, U"J%%I?i TypeError,
WMRFHARE key, W5 % RKeyError, BIN IR 0 B & 2 MR

int PyDict_DelItemString (PyObject *p, const char *key)
& T Fa5E ABL X 5pypict_pelitem() A, 18 key #35E N const char* UTF-8 4t 78,
MASE Pyobject*,

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

BEME: EAMTIR . BT RE ABL T p iR [ DA key AT S WIREEA key RAFAE(H %
AW E S R[] NULL .

O #ik
TE V] _hash__ () Ml _eq () J5 YK W KL B OE R B EE R M 2 0%, B WK

FPyDict_GetItemWwithError () BREX.

TE 3.10 fUA B A8 T FEANGRAFGIL WG B0 T 8 Tt APT R4 B g 52 e (Rl T 9 fe i . IAE AN fL
o

PyObject *PyDict_GetItemWithError (PyObject *p, PyObject ¥key)
BEME: ENGGTIR . B THE ABL PyDict_GetTtem() BZEFP, BEAXPFMURRE . M35 KA
Rk o] NULL JF HBCE — DR E . WEPREAEAENER ] NuLs #HT\ﬁuﬁ—/ﬁj‘%ﬁ

PyObject *PyDict_GetItemString (PyObject *p, const char *key)

Ié@'fﬁ 1%)\é’131)ﬂ0 F%ﬂ"f%}j: ABIL ﬁ{'ﬁPyDictiGetItem () #ﬁf—, @key,—%ﬂa~ |~ const char*
UTF-8 Zh i) 77 R RFGERY, A Pyobject*,

O #ik

EW M _hash__ () Fl _eq_( ﬁ?ﬁﬁj‘é%‘fﬁdbl B st r XG4 B) A 26 1 7 K5 Bl B
lﬂ% LlXE&H%Pycht GetItelethError() ﬁ?—?ﬂﬁ"ﬁ?’f QEE/\]PyUnicode_FromString()
keyo

PyObject ¥*PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobyj)

BEME: A9 A . iXER Python JZTH Y] dict.setdefault () —Ff. WIS key F77E, BIRIITE
FHLp BN E . ASRSENAEAE , B AU defaultobj —2HH AR 0] defaultoby . %A~ REH
T key WIWG A BREL—IR, A RIER R AIEA R 5T EE .

Added in version 3.4.
PyObject *pyDict_Items (PyObject *p)
Bl #Heil M. BFRUE ABL &Rl — LS b A SE I Py i stobject .
PyObject *PyDict_Keys (PyObject *p)
BEME: #e7l A, BT RE ABL IR — Sl A 8 (keys) B PyListobject.
PyOb/'ecl *PyDict_Values (PyObject *p)
BEME: #relA. B TR ABL R —ANE S T A (E (values) fpyristobject.

Py_ssize_t PyDict_Size (PyObject *p)
B T AUE ABL R BIFHR I H AL, SSE6 T p (] Len ()
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int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
B FhaE ABL BT p PR BICA BEEDN . FESE — U IR BT UG 2 1, i ppos B 1A
Wpy_ssize_t IMREHIIAAN 05 ZBRECR N T T B4 MR IR I L, — HLFTA SRR
G s R NR BE . TEZ: pkey Fll pvalue 243510 pyobject Atk , EATHRE 736 43> BEAINE
SRIFFE, B WA DAY NuLL. BRI AT S HER R AR . ppos TEIXAUIY AN 45 H A
EREFRR N IE A Ry WS, IF B TE5 R My, R ST A S .

f4n:

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/o REBEREA AT -/

}

Ut p N B DR R A A o A D S, SRS TP RO AR, (AR TR
KA . BIAn:

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;

}

. J

int PyDict_Merge (PyObject *a, PyObject *b, int override)
B THE ABL XFBURTXTG b AT, KRR NS F M a. b AT DL — A, BT AT S
FipyMapping Keys () FlPyobject_GetTtem() WIXIGE. WNH: override JyEA, WIANEAE b HHkF|
HHTFET A EEIN @ H A AR AR B SRR e, 75 IAIERAE @ mh 8 A (] Ay e DU L2 8 T B (%
MBI ] 0 B YT | A SRR A -1,

int PyDict_Update (PyObject *a, PyObject *b)
& FHaE ABL %5 C Wi pyDict_Merge (a, b, 1) —FE, W2F Python 1} a.update (b) ,
EHHET PyDict_Update () RS —ANSHA keys” JEMERA 2 (AR 25 A Y751 245
itk ] o B 5] A IR A -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
& T HE ABL S seq2 WY BRI SR B ATF 2P a. seq2 AbAUN AR 2 1 AR BETELG HY
JCRM AR . MR, IR override AR J5 tH BLA B o 24 i ZhintR ] o
BE 45 K INR A -1, SR Python (GRS 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- W YW callback SEAF 2 watcher, 3z [BME AR B A id, 1ENIERIFH Pypict_watch ()
MR o S PR R (Fe e R %0 m] ) watcher ID), & [n] -1 H Hi% B S
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Added in version 3.12.

int PyDict_ClearWatcher (int watcher_id)

WA Z BiMPyDict_Addwatcher () 3R [0 watcher_id FiFRIR watcher, FINATIR A 0, H4ESHT
(U4 25 52 1 watcher_id AAEHME) 1R[] -1,

Added in version 3.12.

int PyDict_Watch (int watcher_id, PyObject *dict)
P dier SR OIS R Pypict_Addmatcher () $2AL watcher_id 5§ 1) R JEXSHE dict %
SRR o R o, AR ] -1,
Added in version 3.12.

int PyDict_Unwatch (int watcher_id, PyObject *dict)

P dict AR AR, B PyDict_Addiatcher () 24 watcher_id ¥ [ (/) B FE dict %1%
DRSO BE AN PR R ) % AR I B0 20 E R M S BT A . sk [e] o, B R [
-1,

Added in version 3.12.

type PyDict_WatchEvent
B PATF B] BE 19 5% S W A0 s 35 4 4 4 M %%: PyDict_EVENT_ADDED, PyDict_EVENT_MODIFIED,
PyDict_EVENT_DELETED, PyDict_EVENT_CLONED, PyDict_EVENT_CLEARED By
PyDict_EVENT_DEALLOCATED,

Added in version 3.12.

typedef int (*PyDict_WatchCallback)(PyDict_WatchEvent event, PyObject *dict, PyObject *key, PyObject
*new_value)

T AL B R A 2R A

5 event J& PyDict_EVENT_CLEARED H{ PyDict_EVENT_DEALLOCATED, M| key il new_value #R¥F

> NULL, U5 event j& PyDict_ EVENT_ADDED B, PyDict_EVENT_MODIFIED, W new_value ¥§H key
BIF . U event 2 PyDict EVENT_DELETED, ¥ FHL AR key i new_value }H NULL,

PyDict_EVENT_CLONED £X7E 7 — TG I 2 Wi A A1 dict W EA . HREERIERIRCE, %
WE A R X A E ) PyDict_EVENT_ADDED ZH{4; M2 A& B> PyDict_EVENT_CLONED,
M key Rf A o

I AT AR AN BRAB I dicts A5 227 AN AT FURH 20, 3R TCIR I o 35 A SR v
fil % Python ALIGHIIAT, PN ERIRE 4B L dict A FFH 205

U2t event J& pyDict EVENT_DEALLOCATED, JUYE[RIYH rpie a2 — A0k RIRFAS B 5 St 07 5 | I
HEEAIF R HAE BRSO Y E AR AR R DA PR BB, AT AP 224 I 2 3805 1) M s [ 3R
FRBA -

[ ] A E EE HART dict BYIBESE M BT, IXRETEBLZ HITHY dict PRI PABAR 22

MR ZEHEET N5, WELFRE -1 S HEFMERASTS] LS ME
M PyErr writeUnraisable () TTEIJ'L'H%O EE«@'I’%%T?FJ%J\EE 0,

TEREA IR P RECL B0 E 1 AR B S5 o FEBLIG DL T, [N 23R 0] o H-A5 SR BE B [F] B 11 7
o R I E I R BEN 2 AR AT H A T BB R R APL BRAFE S RAFIFE 2 R RS, IF
TEIR 8] Z BRI E

Added in version 3.12.

8.4.2 E&W&HK
X —T NG T X set Fll frozenset XFGAY 24 3t APL, ALATARAE 1 51 i B 2 E f 4 2 66 1)

& St 2 i (5 HEPyobject_callMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue(), PyObject_Print /() [/‘/{ &PyObject_GetIter () ﬁ %L TEH
% ﬁ( %3 T‘IJJ\ D‘( (@ E%PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(),
PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr () Lj\
K PyNumber_InPlaceXor()).
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type PySetObject

XApyobject B TR KIRAF set Fl frozenset XIRHGNFREIE . ERMUT pypictobject
A TTHE TR/ NS R EOR BB R [ E /NG (RO IAFET7 ), T A SRR R 4
KB R ) R AR RN N AR (RGP RT3 o BEER IR I BOR I A A7
HHATRE A A BCAE o T A U5 (VAT Y. 243 1 © 5 A SO APT SR HEFT 1M AN i i B S A o
HORIER

PyTypeObject PySet_Type
J& T Fa5E ABL X 2—A PyTypeobject S5, I~ Python set 257,
PyTypeObject PyFrozenSet_Type
J& T FasE ABL X 2—A PyTypeobject S, /R Python frozenset J8%Y,
TSI B T T 4617 £ 2% Python G036 SIS, 0% H 3 MR ) T2 BT AR 9
Python %1% .
int PySet_Check (PyObject *p)
R p R—N set WREE B H TR LOINRFEE. R REHIIT.
int PyFrozenSet_Check (PyObject *p)
MR p @ —A frozenset MWREH ZH T LAMWLHINERFIEE . MRS R 2 WRINHhAT.
int PyAnySet_Check (PyObject *p)
W p Z—1 set WG, frozenset XREFHZH T IAAY LI MR M FH. HERREURIE 2 D
W7,
int PySet_CheckExact (PyObject *p)
MR p e —A> set MREAZHTRAR LG NHRFEE . R B 2 2 BT
Added in version 3.10.
int PyAnySet_CheckExact (PyObject *p)
ﬁﬂ%P ZEég I~ set EZ frozenset Xﬁ%@ﬁ%ﬁ%%’éﬂ%i%ﬁlﬂ@@ﬁﬁo ﬁt@ﬁé\%%ﬁkiﬂﬂ‘}hﬁo
int PyFrozenSet_CheckExact (PyObject *p)
ﬂﬂ%p zEég/]\ frozenset Xﬂ‘%@ﬁ%ﬁ??‘éﬁ!é@i%ﬂﬂﬁ@ﬁﬁo ﬂk@%ﬂl)ﬁ'%%ﬁi%ﬁhﬁo
PyObject *PySet_New (PyObject *iterable)

BEME: #FHeysl . BT RE ABL IR —ANHHY set, HPAL4 iterable FriR B X142 . iterable 7]
PAH NULL FnI B A S 2 G . IR B S, RIEHR [ NULL. WIER iterable S5
EARBAERXTGNE| & TypeError. M EEHIE H TH VAES (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEME: #ag sl A, & THE ABL R —AF frozenset, H L% iterable ik [nl i X 52
iterable ] PAK) NULL R B — I SRR A . BENRHR R RESSEE, RIGE R F] NuLL.
W2 iterable 52 Fr _EANE PIIEAXS RG] & TypeError,

AR %238 T set 8Y frozenset WLl HF A LA

Py_ssize_t PySet_Size (PyObject *anyset)
J& FiaE ABL 1R [\ set Bf frozenset X ZEIIKJE ., AT len (anyset) ., UM anyset N2 set,
frozenset ﬂﬁ;?%ﬂﬂ@ifﬁL }”JJ%%IZ{ SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
TN Pyset_size (), AR

int PySet_Contains (PyObject *anyset, PyObject *key)
& FAE ABL QIR AR BN R B 1, SRR AR BN R B o, A RE B EE R ] 1. 5 Python
__contains__ () VAR, ZEECAS H IR TG A L G EONIGRRSSE . W2 key 2
AT RN £5]| K TypeError. U anyset N2 set, frozenset B H FZRARYLHIN £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,
THIREGE T set BOHLFIRAMEG, EATHT frozenset B ARG SLH .
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%OE~AIZJ§&XT%(§§EAj\JPyFunctmn Type) WHER B EAH . &SR NULL, IR U
ST

PyObject *PyFunction_New PyObject *code, PyObject *globals)

B #ag5I . RESEXTR code KIRMIHTRENI R . globals Wb ld—A7 4, ZR&HH]
LAV M) 42 R g

BRELY jCTé%ﬁ%?’FD% 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 8] RECTE op B __module  JEIEIR [ —/Nborrowed reference., 1ZAE ] PAN
NULL,

RN EHIRATRN 45 8, E]AE L Python FURD B AL (] HABXT 5 .

PyObject *PyFunction_GetDefaults (PyObject *op)

BEE: EAGFIA . RS op IS EEOAE. XA AZ— S Hoidlsl nuLL.
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)

KRBT G op WESEERIMEA. defaults /4 Py_None B—I04.

RG] % systenError FigHfiRM] -1 .
void PyFunction_SetVectorcall (PyFunctionObject *func, vectorcallfunc vectorcall)

WEEERETS func ) vectorcall 2B .

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 .

RIGHI5| % systemError SR M -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)

B RECT S op BIARTE . annotations W5 H—ASFBEL Py_None.

KIGIFT % systemError RN -1 .

int PyFunction_AddWatcher (PyFunction_WatchCallback callback)

HEF callback 18424 Hi fERESR O SR BN ER o IR Bl — AW Wi fE 4 Py Function Clearwatcher () |y
ID. WERH PGSR (A Easnn] A Ass ID), WhRE -1 HRE—DFHE.

Added in version 3.12.

int PyFunction_ClearWatcher (int watcher_id)

B o M om R OB 8 & 2 i M Clear watcher identified by previously returned from
PyFunction_ Addwatcher () iR [0 [ B watcher_id Ff A7 30 ) W 00 2%, I B [ o, =% H
FEIE (Hean4 25 %€ 19 watcher_id AGEAM) & IE] -1 I EE 5.

Added in version 3.12.

type PyFunction_WatchEvent

H1 T AE R BRI 5 L 2E B 2 -
e PyFunction_EVENT_CREATE
e PyFunction_EVENT_DESTROY
e PyFunction_EVENT_MODIFY_CODE
e PyFunction_EVENT_MODIFY_DEFAULTS
e PyFunction_EVENT_MODIFY_KWDEFAULTS

Added in version 3.12.
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typedef int (*PyFunction_WatchCallback)(PyFunction_WatchEvent event, PyFunctionObject *func, PyObject
*new_value)

PR S R 48 ] 3] o 5 ) 2 2
N event " PyFunction_EVENT_CREATE B PyFunction_EVENT_DESTROY M| new_value 5 NULL,

TEHAAE LN, new_value X 9 A8 2 i J@ M5 A7 — N ) ZARAFAE fune H BT ELYborrowed

reference.,
I AT ARG AE (BN REAZ P func; AEOAT BEEAT AN RIFRIAYSZ MR, A3 T hR i e .

MR event J2& PyFunction_EVENT_CREATE, WHZBIWSTE func 5EEAIMG L GG .. 7E HAD N
DT, I SAEXS fune FEATIE B IR, SXFEEE T AR Y fune Z RIFPIRAS . 045 W] R pR 4L
X G R S B A T AR . RS DL R R AT . B AR S R A DR A e i i 257
AT ER BB AT T AR AL, (HR B AN S HHZ T Python RS TE SL.

UL event J& PyFunction EVENT_DESTROY, WIFE I sz — A RIRFES S8 eR £ 5 | R =
ik#]ﬁiﬁﬁﬁtﬂﬁ?ﬁﬁﬁio ME AR UG S ST, AR AT 24 B 3 A AR [ R R
R -

mAZEHEET N5, WELHRE -1 FEFMERIASTT] LR 5D
WM PyErr writeUnraisable () TTEIJ'L'H%O EE{@’%%TEFJ%@@ 0o

TEVEA IR P REC 2 T M AR BRAY 5 . FEBUIFOUT , [ R 243 [0] 0 F-5 AR E [l R R 57
o R I R BN 2 AR AT H A R BB R R R APL RAFE e R 2 R AR, 9
TER 8] Z BRI E .

Added in version 3.12.

8.5.2 SLBIHEMR
KB IE R Pycrunct ion RIS, WRRFPycrunction HAXIRIBERIFITE. EHBULT ARTHI I

PyMethod_New (func, NULL, class).
PyTypeObject PyInstanceMethod_Type

XApyTypeobject SGIAFR Python SLBiI VA AL, EFFAX] Python FfF AT
int PyInstanceMethod_Check (PyObject *0)

IR 0 J2— AN HIHT M B GRBIKy Py Tnstancener hod_Type) NG EE. HZWAUR K NuLL.
MR B2 AT «

PyObject *PyInstanceMethod_New (PyObject *func)

e W g R, SRRSO ER S func W RERETTRINT G . func ¥ES 017 1
BRI A R R IR ]
PyObject *PyInstanceMethod_Function (PyObject *im)
B EAGGFIR . RIERENSEBIITIR im BB R
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEME: BT A, EMASH PyInstanceMethod Function (), WEZ T EEIRAG,

8.5.3 HEMR
TR E R KBS . IR B SIRE B D B E SRRSO RIBETTIR (98E 2 — 12
k) CANEA .
PyTypeObject PyMethod_Type

XApyTypeobject SBIAFK Python J7IAFA ., BN types.MethodType [4] Python FEF AT
int PyMethod_Check (PyObject *0)

WHE o B — D HENG GEAU N pyMethod_Type) WERPIE(E. S UHIA R NULL. BERELRE S
AT
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PyObject *PyMethod_New (PyObject *func, PyObject *self)

BEME: #a931 A . R AT EXSG, fune NORAT R ATV IR, self A%y i 4 5E i 5L
Bllo AETT VRGNS func VR sREBBERM o self WA NULL,

PyObject *PyMethod_Function (PyObject *meth)
BEME: GG FI A IR RERE TR meth R RREON R
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEME: HENBFIR . RRAM PyMethod Function (), BEE T RN .
PyObject *PyMethod_Self (PyObject *meth)
BEME: AGGT A IR EIRERE] Tk meth (155051
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEME: ENGFIR . ERA Pytethod self (), Mg TR .

8.5.4 Cell X5

“Cell” XIRMTSLBL M 2 ME G AL B W TREDRXER SR, —A4 “Cell” XWRN TH#IZIH

LRI 51 A A IS AR 2R Jm i A8 BB 55 AT RE G AT 228 S AR M sy “Cell” 5 15
FHZAEIS, R “Cell” A SHIETIAZ FICM RA LY . XA “Cell” XGARRIFAHTI
BOCRHE R T ViR 2 B3R R e 7T “Cell” X RAEH AT AT REA AT H .

type PyCellObject
T Cell X410 C gtk .
PyTypeObject PyCell_Type
5 Cell RGN RIRALNT 4.
int PyCell_Check (PyObject *ob)
WA ob J&—A cell XfG MR I EAE; ob WA N NULL. IR IR 2 2 AT -
PyObject *PyCell_New (PyObject *ob)
B #eg gl A QIEH R E— S ob BYHT cell X5 . TES AT LAK nULL.
PyObject *PyCell_Get (PyObject *cell)
BEMA: #a951 A . IR cell MR cell INEE, W LAH NULL. HIER cell Anid—A> cell X4, MR [H]
NULL H& 855
PyObject *PyCell_GET (PyObject *cell)

BEME: ARG A . IR cell XF4 cell INEY, (H AR cell 245 9E NnuLL 3 HoA— cell X
%,

int PyCell_Set (PyObject *cell, PyObject *value)

Ff cell X4 cell BNZSE N value . SXAFFREHATATRHZ cell XF 524 /N ARG H . value 7] PAA NULL.
cell WAHIASH NULL,

M, R 0. AR cell A@E—A> cell X5, MIBE—REEIFRIE -1,

void PyCell_SET (PyObject *cell, PyObject *value)

HF cell W52 cell W value. ANVIEEG|HTHEL, H A TR PAGRIEZ 435 cell 75 R
NULL F H —> cell ¥4,

8.5.5 KEBBXR
R 5202 CPython SEBUARIZIAN Y. AR — B R0 E B R ECH 1 T AT LA
type PyCodeObject

FTFHERICRD AT BRI C G540 . A 7 BERT BE IS g

PyTypeObject PyCode_Type
XM Python ARG XI 4L Py Typeobiect SEH.
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int PyCode_Check (PyObject *co)
MR co e —A X Z MR B A . R EUE R 2 AT .
Py_ssize_t PyCode_GetNumFree (PyCodeObject *co)
A ] A5 Py A R AR A
int PyCode_GetFirstFree (PyCodeObject *co)
A ] A5 e — AN H S R L.
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 82 APL, ERTER Z R P AL E SR AT,

R[] —ASFA SR o WERARTE E— SR SR BT, 38 pycode_NewEmpty ()

M i E LA, WA EIEGRM pyUunstable code_new () RIPERAHE M) Python Hit
A

I BR B V7 22 S A 2R 05 S MO, X R WR A SR A (R mT BB S EOR IR A Y S A T 2
VM it i 1 B R B /L

YE 311 JRARKAASE: I8N T qualname Fll exceptiontable B2,

JE 312 JRAR L HEAST: (f PyCode_New BHZTME, 2 ~12% CAPI —i40y. IHGHREHHET, B
TEZ 44 PR E Mz AR 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
X2 R8T APL, ERFER ZATR AL & k3 .

Hpyunstable_code_new () 2L, (BERINEIM T — A4 XHLBRA E S 4117 posonlyargcount” . ig H
T PyUnstable_Code_New HY3E IR AEIE H TiX AR %L

Added in version 3.8: E>5 PyCode_NewWithPosOnlyArgs
FE 3.11 fRAS RAEASTE: 1T qualname fll exceptiontable JEZ .
JE 312 fRAS K A AR T BEAy44 N PyUnstable_Code_NewWithPosOnlyArgs. |[H&FREWFM, H
TEZE 2 PR B2 AR AR T

PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
B #Hegil R, RE-NEEGIEER S RS EITIT SIS RIS . ZRAE TS
WERPEAT RG] B —> Exceptions,
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int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)

JEITE byte_offset (BB ML G KA MG SMATS . WIHAR BT MIAT S, i

HﬂPyFrameﬁGetLlneNumber ()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)

FHEAR int $8EB0N byte_offset ALHYFELMIRAMLATHR SHISIM T . U BAETRE TR
FIAL‘\E—‘I‘JH[J’]T{EB(j‘j 0,

GRS PR BCIA T R[] 1 5 A& =] O
Added in version 3.11.

PyObject *PyCode_GetCode (PyCodeObject *co)

Z fr T Python 8 #% getattr(co, 'co_code'). iR [a] —AN48 [m] AL A5 X 2 o 1y F A5 15
ypyBytesobject MERGI M. MR, FHR[E NULL IG5 .

XA~ pyBytesobject A DA kAR Hi75 B HA A2 CPython Frsk PriiATig 7195 IHEpR £k
B’Jiﬁﬁﬁ o A AR A TR

Added in version 3.11.

PyObject *PyCode_GetVarnames (PyCodeObject *co)

—’éfﬁ? Python 1JC E% getattr (co, 'co_varnames'), = IE] /\:T’E. m@@}%%ﬁﬁ%g%
WPy Tupleobject WIHTTIM . BN, FHkMH nuLL %C%I?;zé/\j‘?f’%o

Added in version 3.11.
PyObject *PyCode_GetCellvars (PyCodeObject *co)

AT Python f0f5 getattr (co, 'co_cellvars'). iR[El— MU HHREN REI G| H Y AR
HAPRW Py Tupleobject WG RS, h Ml NULL HH KR

Added in version 3.11.

PyObject *PyCode_GetFreevars (PyCodeObject *co)

Z ffy T Python U % getattr(co, 'co_freevars'), R — MM OSHHZ®E LK
) pyTupleobject WG M. 2HAEET, Kk [H] nULL #?lﬁﬁ/\a”ﬂ

Added in version 3.11.

int PyCode_AddWatcher (PyCode_WatchCallback callback)

M callback V5 R4 B iR i AR X s . IRl — A% 4 Pycode_clearmatcher () [
ID. QR EAE R (BIANSAT L aer ] SRS ID), LR [E -1 3 E 5w

Added in version 3.12.

int PyCode_ClearWatcher (int watcher_id)

na B,%Z HIMpyCode_addnatcher () SRR 4 I fRERT 1 ) warcher_id Prbn iRl . I IR
0, EiF AN (GIUSLAE ) watcher_id REEME) ST -1 H5% B 54

Added in version 3.12.
type PyCodeEvent
F T BE AT N S W 2 S {4k 4H iR B M0 - 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

AR event 2h) PY_CODE _EVENT_CRERIE , MBI 2TE co SERWIIRIEPMEE . B, BISTE co
PATES S 2 B , SXAESL AT AR co Z TR .
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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 A LR N I A7 I A SE BT . 3k 284075 7T RE AR (EA R TR @ A B AR A R 5
A BRI RIS ). BRI LB AR AL ] RE X S B A TS B A 22 5 (B Im] 3 2 1 e
&), AL AL IELEHATH) Python HABHYHE L.

mAZEHEET N5, WELHRE -1 S 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_SUPPORTED.,
Added in version 3.12.

A RZH B LIEZ A0, 114 PEP:489

TREER G2 R
i Z W BOOI A, R AT g B0, TEShS I BHo R a g, aTAERM A EAT.
=, L[Z\fﬁl}ﬁm PyModule_FromDefAndSpec ﬂsﬂ PyModule_ExecDef ﬂé%%ﬁki&%ﬂtﬁﬁt—‘ﬁ\*ﬁﬁ%o
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
BEME: #4951 R . ARIETE def HZ5 2 LA ModuleSpec spec Bl —ASHHRBER S & . BT

NZETF PyModule_FrombefAndSpec? () *Rf module_api_version %A PYTHON_API_VERSION,
Added in version 3.5.

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)

BEME: #ag5IR . BT IE ABL A 3.7 e BIE—AHTRIRRRAT R, FESLL def Fl spec a5
S, BEE APLIRAS B module_api_version.. QIARZIAS AL AT RER A AN LD, )2

ﬁﬁ?’i RuntimeWarning,
W A R R ] NULL HEREE N

O #ik
REZIHENZ M pyModule Frombefandspec () MRS, BRAFRHIEREMENE.

Added in version 3.5.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
B TRE ABL B 3.7 pae. TS *def* s AL PITRE (Py_mod_exec).
Added in version 3.5.

int PyModule_SetDocString (PyObject *module, const char *docstring)

2 FRaE ABL § 3.7 pae. X *module* [ SCRYFEAFER U A *docstring® . 24 ffi ] PyModule_Create
B{ PyModule_FromDefAndSpec M PyModuleDef GIFARILIN;, < B ahE KA.

Added in version 3.5.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
& T HRE ABL B 3.7 prz. FFPA nuLL Z5 1Y *functions™ £ 40 i) B A N ) *module* b, A
KEANFZHWEZHMYY, S Srymethodper XY (H THU/D LRI dy 44 25 0], £ C sk
P BLEZL <R BE G BIAE N ERE — 28, 5 Python 281 LBl iE2Ewl) « 2446 H
PyModule_Create Q‘Z PyModule_FromDefAndSpec /\}\ PyModuleDef ﬁﬂ@*ﬁﬁ%ﬁﬂb, ‘zAf Qﬁjlﬁ]ﬁﬁlﬂﬁ@
Added in version 3.5.
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ZFFRE

BRI IR R E (AR BRI ia Al ) SO B S A TIE G2 T A e g (Z B Babl iRt ), 7T RARE I LA R R
B, R BRI AR -

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

B THUE ABL B 3.10 paAe. F5— A2 F500 *name* (XTS5 E] *module* A, X247 Y
PRA, T ATEREH ) 4 A R R R T

WRT, &E o, WWREKARR, 5IEREIFRE -1,
FHER B

static int
add_spam (PyObject *module, int wvalue)
{

PyObject *obj = PyLong_ FromLong(value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

BT I, GHECHEE NULL value LB ARG, ZEMABUR, FRER -1 FLLR| % 1R

FEARAE
XAt 0] DA A 2 U A Y obj J& 175 S NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong FromLong(value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (ob7) ;
return res;

}

WEEAE IS LT W 24 (] Py_XDECREF () [fij AN4& Py_DECREF (), [ obj Afig} NULL.

% 245 % BB N 6] name =07 53 B 24 CRFFIE B D I B0, T8 =2 8 0 U A #2520 L i 2 4°F
AR R name KM EN X — o X T HIER AR H IR, B EE M pyunicode Fromstring ()
ﬂ:‘[]PyObjecthetAttr()0 E§§;$H§§éﬁﬁ5, ﬁ%é%ﬁﬂPyUnicodeﬁInternFromString(), ?Zﬁ]%EVﬂ%B
TR R

Added in version 3.10.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

& F e ABL B0l FpyModule AddobjectRef (), {HEAEMINHATE—%F value (5] (2015
TIRE 0 fH) .

WeE A B PyModule_AddobjectRef () HREL, TNIRF PyModule Addobiject () ERER S S
51 R -

O #ik:
S5HAMGTEE | I EEAE, PyModule Addobject () H7E BRINHREINT value 95| FH
XK WA T AR BIE, R 5 O HE R A B R T30 8 *value* P ] py_DECREF (),

FER B
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( 2
static int

add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value) ;
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) is not needed here
return 0;

}

XA AT A A AR & obj J2 75 NULL:

static int

add_spam (PyObject *module, int wvalue)
{
PyObject *obj = PyLong_FromLong (value) ;
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_XDECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return 0;

}

WEEAE IS L W 24 {# ] Py_XDECREF () [fij AN4& Py_DECREF (), K obj AJfEN NULL,

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
B THE ABL Ff— B AR name BN E] module 1. XA EHE 5 B0 TERIH V4] 46 Ak 5K 2L
T MR EREPRR ] -1 IR E AT, R TE o,
XA — MM PyLong_FromLong () flpyModule_AddobjectRef () WITEHEREL: WS HH R T
RS .

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
& THE ABL Pf—DFRFER A EAE R name PN module . X AMEHE 5 BT TERIHA) 1Al SR AL
Hl . FAFER value DA NULL S5 . 24 ERTIRIPIFAR ] -1, IR [E 0.
X — A PyUnicode_InternFromString () MlPyModule AddobjectRer () WHHEREL; S
[ SRS T R

PyModule_AddIntMacro (module, macro)

R—AEEEE B IS E] module F . ZFRAMEIE macro. il PyModule_aAddIntMacro (module,
AF_INET) KHE N AF_INET W)REBUH & AF_INET SINE) module 1o 24 K LA GRINCRFR -1 IF5CE
—ARE, REIEPRRRE 0.

PyModule_AddStringMacro (module, macro)
B DFAFRFE RTINS *module* ik,
int PyModule_AddType (PyObject *module, PyTypeObject *type)

B FHOE ABL g 310 maAz. K — KBS LU N E] module . JE AN 5 0 38 o HE N B
M PyType_Ready () R AAbBy. AR A PRI H tp_name TE 85 Z G . 24 K A4
BREPRFR ] -1 HRE R, PR E 0,

Added in version 3.9.
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BRI

BRI B A A A T DAYE 24 AR LR SO e R SR . Sk AR A B e T, T
DA ZRBLHRAT G2

XL R AN TE T 2 pr Bo ap AL B B, DR SR T DA — VB SR 2 MR A

PyObject *PyState_FindModule (PyModuleDef *def)

BEME T BANGGFIA . BT RE ABL AR RS def GRS . R ERARH O
ZUHIC @ pystate_adavodule () BEFIIMEIAREERIRS o WERECA BRI BB, 5
BEHO SRR MBI RREARRE, AR [0] NuLL,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

B TROE ABL B 3.3 paAe. R A& 25 bR 8000 B B 6 52 B B Al R AR OIR A, X R AR
W prystate_FindModule () Feifi i HNT 4 .

BUEGE T BB BRI SR AL B AR EAE

Python 2 7EF A — IS H 31 il pystate_AddModule, [H It ML B4 ff 16 A 5 o 4 1)
EREEAELER (BEHEAEEL) . BRXWREANERESEE WO GBI REE%ERT
PyState_FindModule MUIE UL N A R EN . R FERE N TELMERFANM (28T
HAEWEAE, @ s] e R SE BRI BT R RS R )

VA B b 20 HE Rl GIL.

HEERHRE] -1 iR E— 75, IR 0,

Added in version 3.3.

int PyState_RemoveModule (PyModuleDef *def)
BT HRUE ABL B 3.3 . NFREERIRE T R D def BIERYBIERAS G . 2 K AL RIS RFIR 0] -1 FF
WE—RE, WIIRHRR 0.
A I 25T GIL,
Added in version 3.3.

8.6.3 XM IBIR

Python S fit TPl AR X R . SB— 2P A E U, B 5308 __getitem () HIEMERTS
—EAE . S AR — TR R A — A, S I E R TR AR g, I
FEIR [P W SR AR IEAR
PyTypeObject PySeqIter_Type
& T 1€ ABL pyseqgiter New () IRIATEAUERRT R BRI R AN E PP RN E KA iter O B
RSHIEA.
int PySeqIter_Check (PyObject *op)
MR op AN pyseqrter Type MR . ML 22 BT
PyObject *PySeqIter_New (PyObject *seq)
BEMA: #a951 A . BT RE ABL R —EEFIIXR R E A IR AR seq. 27T 4
YE51 % IndexError I, IEAULH.
PyTypeObject PyCallIlter_Type
& F s ABL HpR%rycallrter New () Fl iter () PSR B SHON IR 0] 1 32 A4 e xt 42 2
LIPOE
int PyCallIter_Check (PyObject *op)
MR op RN Pycalitter Type WHRIAIEAE. MRS BENAT .
PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)
BEME: Fa951 A . BT RUE ABL IR —AH kAR SB— S8 callable AT VAR AEAT AT DATER
AZEEOL T T Python RTINS G AU AR BAZIR AR R B R —AITH . 24 callable
1R ] 55 T sentinel FER, EARFL IR
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8.6.4 HARFFXTR
“RRTE RN R E IS . BAAE TR R F i,

PyTypeObject PyProperty_Type
& T haE ABL NEHAFFRAR RN R .

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BEME: #HagilA. & THE ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BeEME: #HagilA. & THE ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BEME: #a95l A . B THE ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEME: #agT .

PyObjecl *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)

BEME: #a97l A . B TIE ABL

int PyDescr_IsData (PyObject *descr)

TRAIRFFRT S deser AR & — A8 B E LR BEHESAE, 808 IR ERE R & — A N
0. descr WWTRH—AHEBRFFR G NPT RFEI .

PyObjecl *PyWrapper_New (PyObject*, PyObject*)
BEME: #a97l A . B TIE ABL

8.6.5 Y ¥
PyTypeObject PySlice_Type
& T HUE ABL P1 T W REYREXS G . B 5 Python )2 slice seHFEIRYXIR
int PySlice_Check (PyObject *ob)
MR ob j2—A> slice R RMIR A IAE S ob LA NULL. BERRELEE 2 T .
PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)

Bowlfh: #A51A . T RUE ABL R AR SE B X start, stop Rl step JE 2224t
EZO R W R AR A PRI SR . XL {EH P B AR — AR AT A NuLL, FEBLRFOLFHRHE ] None
P AR Y ) SR A

M IEVEBEH R IR IR ] NULL R — N R
int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t
*step)
% Fha s ABL MY F ¥4 slice 3B start, stop £l step K515, KR KW N length, KT length
HO)S IR el (e y o
BRI o, AR -1 I HAARESE (BRAEREADRT SR None HIGIEBFEI I EEAL,
Eiﬁ*‘%ﬁ?%n.lﬁl -1 I HRE R .
PRATHEA SATFA ek %K
T 3.2 A R AEARTE: Z 1 slice TSRS AR BLE 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)

/;E,ﬂ"?}’*" ABIL PySlice GetIndices () T -, MY X4 slice $£HU start, stop £l step & 5|
T REFHNER A length, H-K5U1 7 A FERAEAE slicelength 1, 8GRI RE |52 A5 EHE Y]
F 8y X el .

SRR ] o TAE AR IR ] -1 HBEE R
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'O #ik
U B 0 T BT A5 e A B S R B2 4 H . X 19 8 R R B Py i co Unpack ()

Mpysiice AdjustIndices () WA, HH

if (PySlice_GetIndicesEx(slice, length, é&start, &stop, &step, &slicelength) < 0) {
/7 R R
}

SRR

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// 3 R

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

T8 3.2 WA S LS 2 i slice TEZHITES AU JE pysliceObject*,

JE 3.6.1 flRAS K AASH: YN Py LIMITED_API AN E BIXE A 0x03050400 5 0x03060000 2 [H]
PME (NEFEDA) 5 003060100 BB KM Pyslice_GetIndicesEx () ¥ SEIA— Al A
PySlice_Unpack () Al PySlice_AdjustIndices () HI%. Z4X start, stop Fl step S ZHRAE

H 3.6.1 AT H: 5% py_LIMITED_API W E N/NT 0x03050400 B 0x03060000 5 0x03060100
ZIEE CREFEDRL) W Pyslice_GetIndicesEx () AHE T BREL.

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

& T HE ABL B 3.7 e, YTk 42 pfs start, stop Hil step Zdfa i AR BN C B4 M R T
PY_SSIZE_T_MAX JU{HIB/NA PY_SSIZE_T MAX, BFEAHNG/NT PY_SSIzZE_T_MIN [ start Fl stop {H
WK PY_SSIzZE_T_MIN, FHEERMIR: /N -PY_SSIZE_T_MaX [ step (HIE KA -PY_SSIZE_T_MAX.

WAREHR ] -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)
& THUE ABL B 3.7 L. X start/end YJ 35 'S IRIEHEE K P LTI E . BT ERI RS
S GEEY) R — B0 AT .
RE TR EE . BB RR 2. A& TE Python fUHH .
Added in version 3.6.1.

Ellipsis %5
PyTypeObject PyEllipsis_Type

J& T F45%E ABL Python E1lipsis X} % {257, 5 Python 2/ types.EllipsisType Mfa]—%f4.
PyObject *Py_Ellipsis

Python E1lipsis X4, WA BALMI L. Bey_None —#E, Ble—A KA S immortal,
H HJE T HBIR4

TE 302 RAR K AW : Py Ellipsis @K AMERTS .

8.6.6 MemoryView 315
—A memoryview X5 C G HIAYLE i R4k v FFE N — 1] DMRATATHA X 5 —HE 4% ) Python XF4:.

PyObject *PyMemoryView_FromObject (PyObject *obj)
B #eg A BT EUE ABL MERBEZE M X HE DR XT R B memoryview X4 . MR obj SCHF

A EGP X G, W memoryview XF GRS R ARG/ S, BB AER KR, AR Sl BAT
TR A5 o
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PyBUF_READ
AT R A B g KA s .
PyBUF_WRITE
TR AT S G X s «
PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
BeM: #eyil R . B TRUE ABL B 3.7 AL, [ mem {1 24)KJZ Gl X Q> memoryview X
%, flags W[ PAJEPyBUF_READ B3 PyBUF_WRITE Z.—.
Added in version 3.3.

PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)

BEME: #Fag5l R . BT ABL g 3.11 At QE— 540 E S X 454 view 1Y) memoryview
X5 R R FRPTFIEMIX, pyMemoryView FromMemory () J&H HErREN.

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
BEME: #eg3l R . B TE ABL ME LM X2 IR S8 2 — memoryview X G contiguous

WA (#£°C g ’Fortran order H1) . QIR NAFZELER), W memoryview XF 545 7] RGN AE. 750,
17 H. memoryview F5[R] 38T bytes X[ 4.

buffertype W] VA"h PyBUF_READ BY PyBUF_WRITE W—>,

int PyMemoryView_Check (PyObject *obj)
2R obj /& —> memoryview X G MR B . HREIA RFAIE memoryview B2, HRELE
2T -

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
IR [l 4 ] memoryview [-F i G X AL BIA I 545t . mview @52 —> memoryview SEH15 XS4
AKAEWIRE, ROATE CREET, A RRE T I 55 R .

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
iR [ memoryview Ff T 0y T X R W8 £, 30 & 0 R memoryview L [y MR
%ﬂ[PyMemoryViewﬁFromMemory () EzPyMemoryViewiFromBuffer () @J @ [)_]JJ if)’:(, [El NULL, mview
WS memoryview SZf .

8.6.7 §55| AR

Python SCF “851J1” fF—Kxt%. ARRE, HPTREBESIITIIIORIS. 5Fa i A3
IR, AR T REHAE A A — AN R R A AUEE
int PyWeakref_Check (PyObject *ob)
R ob 22— A5 BB G NNR A B . IR B e 2 BT .
int PyWeakref_CheckRef (PyObject *ob)
W2 ob Je— G RMGR I FAE . KA 2 2 AT .
int PyWeakref_CheckProxy (PyObject *ob)
W2 ob J2— RIS RINGR T BT . HEREU R 2 AT .
PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)
BEME: #ayil M. BT EGE ABLIRRBIXR ob K55I AR . ZEEE 2 2R — 51,
{EARIERE X4 EA R Bl — D IE 5 AX S . 8 AES callback W PLj2—4
AN ER, ERTE ob YN BAR MIWCRHEIGE A BN S8z — D RMiES, By HRRA

. callback W] PAJ2 None B NULL. WIH ob AN@— 555 XS, s8R callback A& mT# A
X4, None B{ NULL, 1ZERECK IR [E] NULL 5| & TypeError,

PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

BEfE: Fagil A . BT RGE ABL RIS ob 55 | FAENT S . R EUE R SR AN H 5|
A, AR RIERTE AR5 B R B — A M RBIT S . 28 A ES callback 7] PLJE
— AN, BT ob YV MBI IR GE A BN S8 RE S, BIESE] X
SARY ., callback W] PAJE None B NULL. WIR ob RlE— 55 XS, & H callback RJEn]
PHXT4, None B{ NULL, ZPRECRF ] NULL H5] % TypeError,
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PyObject *PyWeakref_GetObject (PyObject *ref)

BEME: AT A BT ABL IREIGSE | ref IS I AN G QSRS IR GONFAEAE, W)
iR 8] Py_None,

O #ik

% bR IR 18] 4 51 X R B9 — Aborrowed reference. X BWR 3 W % 5 k2 TE %0 4 B
HMpy_1ncrer (), BRABZRSELEMEATIHBIRE—RBE 2 B ToiR s B .

PyObject *PyWeakref_GET_OBJECT (PyObject *ref)

B EAGFIR .. KT pyweakrer_cetobject (), {HRNIMHBIGI
void PyObject_ClearWeakRefs (PyObject *object)

& THaE ABL BRREICRI to_dealloc APRAFI M A 2555 H

I B BICRF IR A object 19555 | FHR X L85 | ] hn] BEAFAERY IR . B AEil 1B A [l 2 5k
18

8.6.8 Capsule 3%k
A KA FH X LEXT G 1) TE 245 D75 2 5] using-capsules .
Added in version 3.1.

type PyCapsule

XApyobject W IBNR—ADRGENME, &M THFERREE (fFh void $8%t) @il Python
RIS EZBE HAL C AU C PR, ERH PRI — M S C s BB TR A
Berpu] Y, XRERIEAT DA B AL S ALK U5 I AE S A B h i SRy C APL

type PyCapsule_Destructor

& T FEE ABL Capsule FIBTHY IS, E LATE

[typedef void (*PyCapsule_Destructor) (PyObject *); ]

Zfpycapsule_New () F3REL PyCapsule_Destructor 32 [H]{E (115 X .
int PyCapsule_CheckExact (PyObject *p)
WRBHE— N pPycapsule MR EAH. HWEREEZSMIMIT.

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)

BwEME: Feg3l R, B THE ABL G — 83 T pointer [f)pycapsule. pointer 27 n] AN
NULL,

TE R MO B E— A 3R 1] NUL L.

FA5H name W] PAJE NULL BUE—ME R R C FAFERRIEEr. QAN NuL, DG 245 HR a2
I capsule K (B AA ARAFALE destructor HREE . )

U2 destructor ZHUA N NULL, W4 E RN EINRFITAT capsule VESA BRI -

fllﬁl%ﬂik capsule ﬁ%ﬁ{%ﬁﬂﬂ*ﬁﬁﬁﬁ%ﬂ’ﬂ%‘lﬁ, )HJJ name Nj%{%ﬁ}i’éféﬂﬂ modulename.attributename,
G AV HABIIAE F pycapsule Tmport () 5 AN capsule.

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
J& T FasE ABL 3EBURAEAE capsule H[1 pointer, FEZMBT%E —AS B H % 0] NULL,

name ZH{W Y capsule HAFMEII AR TE A —B. QIERFEARTE capsule H 4K NULL , £ A
name W2 NULL, Python fifi ] C B4 stremp () SEELEL capsule 44 7K.
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PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)

B FFaE ABL IR MMRAFAE capsule FF 4 FibTAA R . RN B — NS4 R 9] NULL,

capsule B NULL M #e B AN o X215 NULL 1R RIS A L s i pycapsule_Tsvalid()
@zPyErr_Occurred () %{ﬁﬁ%ﬁj‘ix

void *PyCapsule_GetContext (PyObject *capsule)
B THE ABL IR BILRAFAE capsule [T E R 3. ZERIGIBCE — A5 HF & 18] nuTL,

capsule B NULL | N SCRAETEN . X #i15 nuLL R IR el X E i pycapsule Tsvalid()
ﬁPyErrﬁOccurred () 3'5{#] ]zé*ﬂ:j{{)(

const char *PyCapsule_GetName (PyObject *capsule)
& T HE ABL R RIGRAFTE capsule HAY A FIA PR TER MM B E— N IR ] nULL.

capsule L NULL ZFREAVER . XS noLL R IR E L s i@ rycapsule_1svalid()
@zPyErr_Occurred () EE{I%J}}%JEZX

void *PyCapsule_Import (const char *name, int no_block)

B T FasE ABL M —MRER N A28 JE A S A — 818 C SR ITRES . name T2 2415 & 1% B LK)
SEHEAFR, R module.attribute XHFE. MEFFAELLE Y name W75 I 745 H 5E 4 DERE .

BT IR [E] capsule B NP 54T, 7R MBS B E— A7 H & [H] NULL,
TE 3.3 AR KA AE T no_block ANFIAT AEAT 550

int PyCapsule_IsValid (PyObject *capsule, const char *name)

B THE ABL #f 5E capsule J& 15 /2 — A M. AR capsule 4 1A Ok NuLL, £
@PyCapsule_CheckExact (), YE,E: qjﬁﬁﬁg/[\zijﬂ NULL E’:Jil’[éﬁ‘, %H/H\V\]%B@ ﬁ('% name ﬂ:/;
SHILAL. (B Hpycapsule_GetPointer () T fEUMAINS capsule 24 FRiEAT LA A 205 B )

PAiE YL, MR Pycapsule Tsvalid () RMIEAE, WIXHMEMPFEEE (PA PyCapsule_Get FF3LAYAE
A eRE) VR AR ERAIE 23 B2

WM RA RO LT AR FRUGR [ AT, IR E 0, MR E—E AR R

int PyCapsule_SetContext (PyObject *capsule, void *context)
J& T HUE ABL Xf capsule WERE_E R SCHREHRCH context .
IR ] 00 IS i ] HE AR I B B — A

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
& T Fa5E ABL K capsule NERINTHI#SEH destructor .
SR ] 00 SR A BRI B E A

int PyCapsule_SetName (PyObject *capsule, const char *name)

% T FasE ABL ¥ capsule WS FREHN name. WA N NuLL, WA FRAGGFAEI 0 L capsule B
Ko R HIRATFE capsule 1Y) name A NULL, MR &2 BT .

IR ] 00 IS ik [ AR BB — A S

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
& T HaE ABL KF capsule NI Z 55 pointer . $5EIANTFI 2 NULL.
IR ] 00 SIS iR 0] HE AR B B — A

8.6.9 MINtR
type PyFrameObject
BT 20 APL (1B A Ry sk ) . H THRERWIRI R AR 5 C 25k 1k .
SER AT I A LA -
T8 301 AR A AR WA AR A TN A C AP R . 724 What's New entry | 1 -

170 Chapter 8. E#HIMRE



The Python/C API, Z1Thi4 3.12.11

W PME R pyEval_GetFrame () 5PyThreadState_GetFrame () F23REL— PN 4,
B[ %% Reflection |
PyTypeObject PyFrame_Type

WX GZEA, £ Python JZHY types.FrameType J&[i]—XIR.

TE 3.1 AR AL T FEZ HIA T, IR BUUAE LSS <frameobject.h> ZJFAI .
int PyFrame_Check (PyObject *obj)

TR obj S — TS G ik [l =R

T8 301 AR AR AEZ HiA Y, KRR 45 <frameobject . h> Z JGAI .
PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)

ARHR frame T AN,

1R [B]—A~strong reference, SLEINE frame YA HMERIINIR [A] NULL,

Added in version 3.9.
PyObject *PyFrame_GetBuiltins (PyFrameObject *frame)

PREL frame 1Y) £_builtins J&TE.

iR [B]—A strong reference, AR AR] A NULL,

Added in version 3.11.
PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)

& T RE ABL B 3.10 paAe. JKEL frame (RS .

1R [B]—A~strong reference.

R (W) AWk nuLt.

Added in version 3.9.

PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

IREGH A ZM 2 s . PIRE a0 A e, Bl W SR WO g A A A A 00k nozn. R
25 k5E, RIEHGREE S NULL.

1R [B]—A~strong reference, B NULL,
Added in version 3.11.
PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
FRHL frame B) £_globals Jg@M.
iR [B]—~strong reference, 45 R ANE] A NULL,
Added in version 3.11.
int PyFrame_GetLasti (PyFrameObject *frame)
FRBL frame 11 £_lasti B,
IR frame.f_lasti A None NIR[H -1,
Added in version 3.11.
PyObject *PyFrame_GetVar (PyFrameObject *frame, PyObject *name)
FREL frame B2 H: name,
o JINBHR [ — N5 1 AE BE 1 strong reference.,
e §]% NameError JfiR [H] NULL UNSFAZAE B ANAFHE o
o Gk SHE IR I “NULL R .
name Wi str KA.
Added in version 3.12.

8.6. Hithtzk 171



The Python/C API, Z{THa4 3.12.11

PyObject *PyFrame_GetVarString (PyFrameObject *frame, const char *name)
Mpyrrame_Getvar () ML, (HIZAE RS 2— Pl UTF-8 iy C 5455 .
Added in version 3.12.

PyObject *PyFrame_GetLocals (PyFrameObject *frame)
PRHL frame BY) £_locals J&E (dict).
1R [a]—~~strong reference.

Added in version 3.11.

int PyFrame_GetLineNumber (PyFrameObject *frame)
By FRE ABL 8 3.10 e JRI frame M ELERFTHITT o

P &R
BRARBE I pep:523, BHMURASTHEE .

struct _PyInterpreterFrame

FRRERS I NFRIZR .
Added in version 3.11.

PyObject *PyUnstable_InterpreterFrame_GetCode (struct _PylnterpreterFrame *frame) ;

XE 8T AP, ERFER ZT R PA S LS AT

IR [l A8 i) A AR 52 [ strong reference

Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLasti (struct _PylnterpreterFrame *frame) ;

2R AEE APL, ERFER ZATR P A L8 k3 .

P WS R 8] B i )/ AT 8 2
Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLine (struct _PylnterpreterFrame *frame) ;

XE 8T AP, ERFEIR BT R PA S LS AR

R EAESATRIHE 2 R4 T, WRECAT TR, k-1,
Added in version 3.12.

8.6.10 A p2EXR
A 4 2 Python FISE SR SRR AR IO S . BEATEE WA A EEN R ECE B, MRS R

iti}%ﬁﬁ PyGen_New () ﬁPyGeanewWi thQualName () o
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type PyGenObject

T HE R RAY C St A
PyTypeObject PyGen_Type

SIS SO0 SUINATIE IO I S
int PyGen_Check (PyObject *ob)

T4 ob fZ&— generator XA NIR W EAH; ob WA K NULL. MRS S I AT
int PyGen_CheckExact (PyObject *ob)

W ob WAL G PyGen Type WERIEIEAH: ob AR NULL, IERREUE R 2B IAT .
PyObject *PyGen_New (PyFrameObject *frame)

BweME: Fag5 A HT frame WA IR Bl —AH AL AT SR . BRI BUE— 5T frame
51 H . SEAFIA A NULL,

PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

B #egil A. T frame XA E IR Bl A B AE AN S, Hd __name_ Al
__qualname__ &N name F qualname. MR EEBLE—DKF frame (5] T . frame SE VA
N NULLS,

8.6.11 {HIEX R
Added in version 3.5.
RS G2 async SR I R BOR AT .
type PyCoroObject
TN C S5k 1A
PyTypeObject PyCoro_Type
SRR G R TN R
int PyCoro_CheckExact (PyObject *ob)
W2 ob WK ALZ PyCoro_Type MIRIAIEAE; ob WA N NULL. HERRELE R 2 BT .

PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEE 5| R o BT frame SR ANE IR Bl ASHETMENS S, Hil __name_ fl__qualname
BN name Fl qualname .. RS BAS— X frame W5 . frame S80I A NULL,

8.6.12 F TFTUEEMHR
Added in version 3.7.
TE 3.7.1 WUAS A A= AR

0O #i:
7E Python 3.7.1 v, g bR 308 & C API &4 98 A pyobject $85F M A /&PyContext,

PyContextVar l)/(ﬁPyContext Token, ﬁﬂﬁlﬁ]:

// FE3.7.0:
PyContext *PyContext_ New (void) ;

// FE3.7.1+:
PyObject *PyContext_New (void);

THZ [ bpo-34762 T RN

RIIEANG T contextvars FHLH A C APIL,
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type PyContext

FH 375K contextvars.Context X4 A C Z5HIA ,
type PyContextVar

FHF-37% contextvars.Contextvar X4 ff) C 5k,
type PyContextToken

JAT#IR contextvars.Token XfR C Z5HAK,
PyTypeObject PyContext_Type

FR context JRU AN G2
PyTypeObject PyContextVar_Type

ZE7R context variable ZERIHZERINT S
PyTypeObject PyContextToken_Type

%78 context variable token 25T RN 4
RAURG AR
int PyContext_CheckExact (PyObject *0)

2R o AN pycontext_Type MR EfE. o AN NULL. MRS 2 2 T
int PyContextVar_CheckExact (PyObject *0)

W2 o RBUA Pycontextvar Type MIREIE(EH. o MWIAN NULL. MERRAUEZ S MIIAAT
int PyContextToken_CheckExact (PyObject *0)

W2 o R Pycontext Token Type WIREIE(EH. o AN NULL. MERRAUE 22T
RSO RAE B A
PyObject *PyContext_New (void)

B #ahilA. QB E BTS00, iR KA RNER [ NuLL.
PyObjecZ *PyContext_Copy (PyObject *ctx)

BEME: Feg 7R QUEITEAR eox BTN SOMREGHEPE DL, AR A A A R 9] NuLL.
PyObjccl *PyContext_CopyCurrent (void)
Bl #agil A, QUERAETARE BT SOy DL, IR A AR B R IR W] NuLL,

int PyContext_Enter (PyObject *ctXx)

K o BN BIZARR /T B R 3C. MR El o, AR R A -1,
int PyContext_Exit (PyObject *ctx)

BUHBE coc BRSOPRZ B0 BT SR M BT A2 n) 24 B B R SCe SRR o, IR ]
-1,

TR R R
PyObject *PyContextVar_New (const char *name, PyObject *def)

BweME: FHagil A, B contextvar X5 . ES name T HERKEEMFXER. ES
def h LR REFE E BOME, SN NULL Fon TCERINME . WA AR, XA Eie R E] NuLL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)

PR E T SOR R APRTEA R R A AR R, R -1, WERECH AR, TRk
PIE, #aRE70°,

WARARE) BRSO &, value ¥HZAR I EIFRE . IR ENSUR R ZA KRB, value X545 :
o default_value, {1HIfE NULL;
o var FIERAE, WERRZ NuLL;
e NULL

B 7R el NULL, XA R IR B AN .
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PyObject *PyContextVar_Set (PyObject *var, PyObject *value)

BEME: Feg3 A . AEM4EE T SO var %4 value, 3R [R1EF T IS R B ET SRR AT S, B R
KA A RIR | NULL,

int PyContextVar_Reset (PyObject *var, PyObject *token)

¥R AR var BFRIRSE B N EIEIR B token jpycontextvar Set () #EE A Z BIHIRS . LR
Btk IE o, HAESEHRE] -1,

8.6.13 DateTime &

datetime BIHARAL T4 Fh H I FIBS ()X 5. 7000 X S8 ek 02 BT, Wb AR YA QA r 69 3k SO
datetime.h (GFEHE M FH RAUFELE Python.h H1), F H PyDateTime_IMPORT WAAMgMLED , %2
VERBERATIEAC BB — T 00 o XA ELFHRINRRE C S5IRFaET A — 1 ##52L & PyDateTimeAPT
W, BRI R T .

type PyDateTime_Date

pyobject HIIXATRAFIR Python HIIXI4 .
type PyDateTime_DateTime

pyobject HIXANT-IEBUZFIR Python H IR TA]XT 42
type PyDateTime_Time

pyobject PRXANT-IRAZIR Python I [E]XF 4R .
type PyDateTime_Delta

pyobject XA IEBUFRPIA H IR RIE 2 A 221 -
PyTypeObject PyDateTime_DateType

XA~PyTypeobject ISLHIFE Python H#I2M; &5 Python JZTA[Y datetime.date XFRAH[E .
PyTypeObject PyDateTime_DateTimeType

XA~PyTypeobject WSEFIALFE Python H HARFE]ZEHY; 5 Python 2 datetime.datetime X
ZAHIF .

PyTypeObject PyDateTime_TimeType
XA Py Typeobject SLHILFE Python BfE AL B Python 2 datetime.time X2 AH[AE .
PyTypeObject PyDateTime_DeltaType

XANPyTypeobject I SEBIEARFA H WIS [RIE 2 [7] 22 {H ¥ Python 27%4; & 5 Python [
datetime.timedelta X2 AH[A .

PyTypeObject PyDateTime_TZInfoType

XA4PyTypeobject BYSEFIFE Python B} X {5 E 357 ; B2 5 Python J2[H[HY datetime.tzinfo X4
A o

ZiiE UTC Hif):
PyObject *PyDateTime_TimeZone_UTC
R FER UTC gB XS], 5 datetime.timezone.utc A[E—X4 .
Added in version 3.7.
ES s s
int PyDate_Check (PyObject *ob)
R ob NjpypateTime_DateType 2B PyDateTime_DateType HJFAT-ZEAI MR [ BAH. ob A
AE>M NULL. ULRREE 22 AT -
int PyDate_CheckExact (PyObject *ob)
2R ob pypateTime_pDateType ZRBINREIE(E . ob ANfE N NULL. MR E S BT AT .
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int PyDateTime_Check (PyObject *ob)
ﬂﬂ% ob ﬂ\ijDateTimeiDateTimeType ;’éﬂﬁ PyDateTime_DateTimeType E@%&%%ﬂ)ﬂ\ljﬁg@
Hfl. ob AfE N NuLL. MEREUEE ST PAT.
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\ijDa teTime_ TimeType %ﬂﬁ PyDateTime_TimeType B@%ﬁ*?;’éﬂ)ﬂﬂﬂilﬁ]ﬁﬁc ob
B NULL. JERREE & 2 BT .
int PyTime_CheckExact (PyObject *ob)
W ob Fypypaterime TimeType ZTUNMR A EAH . ob ANfER NULL. FLRRELEE 2 AT .
int PyDelta_Check (PyObject *ob)
W ob HypryDateTime DeltaType FRIEL PyDateTime_DeltaType HYFAFAINR M B, ob
AHER NULL. HEREEE BT
int PyDelta_CheckExact (PyObject *ob)
W ob Sfypypaterime_peltaType ZKRBUNERFIE(E. ob ANREHN NULL. IR &2 BT
int PyTZInfo_Check (PyObject *ob)
ﬁﬂ% ob ﬂf]PyDateTimeﬁ TZInfoType %ﬂﬂ PyDateTime_TZInfoType E’\J%ﬁ*?%’éﬂ)ﬂﬂﬁlﬁ]ﬁﬁo
ob INRE A NULL., HRREUE 2 S MIIAT .
int PyTZInfo_CheckExact (PyObject *ob)
WAk ob fpypateTime_TzZInfoType FRBUNREIE(. ob ANHEN NULL. ILERELE &S IIIAT
TN R %
PyObject *PyDate_FromDate (int year, int month, int day)
BEME: #ag57l A . REFEES. H. HEY datetime.date Xj’%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)
BEMA: #FHegsl A . IR[EIEFTEE year, month, day, hour, minute, second, microsecond F1 fold J& {4 1
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 B

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 KEL, -999999999 F| 999999999 LAY,
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 ().
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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#

s,

il

"»

L FLkiE

152 R Python W45 1LELE

9.1 #£ Python #ig{t 280

FE—AHEA T Python [N IRRFH, Py _Tnitialize () BRBULIIAEATA] HiAth Python/C API bR %L FiT#k

W BIAN A A BIE B A e F T

TEWI IR Python 2 7, W] DA 43 iH I DA T e 8
o BB REC

PyImport_AppendInittab ()
PyImport_ExtendInittab ()
PyInitFrozenExtensions ()
PyMem_SetAllocator()
PyMem_SetupDebugHooks ()
PyObject_SetArenaAllocator ()
Py_SetPath()
Py_SetProgramName ()
Py_SetPythonHome ()
Py_SetStandardStreamEncoding ()
PySys_AddWarnOption ()
PySys_AddXOption ()

PySys_ResetWarnOptions ()

o 5 EBREC

Py IsInitialized()
PyMem_GetAllocator ()

PyObject_GetArenaAllocator ()
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— Py_GetBuildInfo()
— Py_GetCompiler()
— Py_GetCopyright ()
— Py_GetPlatform()
— Py_GetVersion()
« TH
— Py_DecodeLocale ()
o AT Bl
— PyMem_RawMalloc ()

— PyMem_RawRealloc ()

PyMem_ RawCalloc ()

— PyMem_RawFree ()

O #ik:

[//( A 731‘5[ Z: )j 1? EPy_Inltlallze (): Py_EncodeLocale (), Py_GetPath(), Py_GetPrefix(),
Py GetExecPrefix (), Py_GetProgramFullPath (), Py_GetPythonHome (), Py_GetProgramName ()
M PyEval InitThreads () HiV&H .

9.2 £/ EXE
Python 7 1 ¢ 4 L B ORIV RHARIEE T/ i . SERRE IR G947

AN B AR, AR TEAR R A2 5 BRI . BN, b %4%“Py_BytesWarningFlag
N 1M -bb &¥Py_ByteswarningFlag N 2.

int Py_BytesWarningFlag
It APL {UCH A RIEA TR« B4 UCHE B PyCconfig. bytes_warning, 2L Python #7145 1LHE .

2f bytes B bytearray 5 str WABE K bytes 5§ int WA L. WRATSET 2 Wik
B

EE -b jﬁ.lﬁﬁﬁio
H 3.12 A5 1.

int Py_DebugFlag
It APL {UCH A RIEATMAREE . NS BE PyConfig. parser _debug, Z:ULPython #7145 1LHL H .

Friaftrasin i (RLRMAH, MO T sk o) .
i -d EIH A PYTHONDEBUG MAIEAF iR B .
H 3.12 A FEH.
int Py_DontWriteBytecodeFlag
It APL (KA AT AR : WY BUAI B PyConfig. write bytecode, 2 WLPython #7145 1LEE .
WK E A AESS, Python AATES ARSI E A . pyc X
i -B &I A PYTHONDONTWRITEBYTECODE I Ar i B o

H 3.12 AR 5.
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int Py_FrozenFlag

I API AUCH A RIEATIRE : 24 NIX & PyConfig. pathconfig warnings, 2 ULPython #1454
B E

BAEry_GetPath () P ERIEIE RIKAZ I 5F#cE RTHE -
EE] _freeze_importlib %l] frozenmain %%r?{ﬁﬂﬂ E’\J?ﬁ[\ﬁﬁﬁ*ﬁo
H 3.12 JiARFEH.

int Py_HashRandomizationFlag

It APL N A FHEATARE : W UMCHIXEPyconfig. hash_seed FlPyConfig. use_hash_seed,
Z: WL, Python #7144 LB E

4R PYTHONHASHSEED FREEAF A S AR 2S EAFHR IR 1.
MR EAR A AEZAE, WIE2HL PYTHONRASHSEED RIS R A AR 25 e A5 Fh 1
H 3.12 fit A 53 1.

int Py_IgnoreEnvironmentFlag
I API K 10 FIR AR N4 B PyConfig. use_environment, Z:JLPython #7145 1L
Ho
ZWE T PYTHON* IRHEANEL, {5l AN A] GE1A B 1Y) PYTHONPATH Al PYTHONHOME,
i - F1 -1 IR
B 3.12 JiARFEH.
int Py_InspectFlag
I AP AR BB T 10 R WY R E Pyconfig. inspect, 2L Python #7145 1LELE .

YA R B AT BN T —c YT, WA DT A s T A S T L,
BIEAE sys.stdin FdE—NZumitt 2 anit.

M -1 YEW] PYTHONINSPECT AR B .
H 3.12 hiuA 57 .

int Py_InteractiveFlag
I APT AR B T 1 R s W A4BCH R & Pyconfig. interactive, Z:W,Python #1445 1LELE .
Hi -1 PRI
H 3.12 A5
int Py_IsolatedFlag
It AP BAR B8 T 10 oA W4 NiIE B Pyconrig. isolated, &L Python #1145 1LEL E .
PARR BBz AT Python. TERR BN sys . path FA G S AR H SR8 PR site-packages H 5%
HT -1 IS
Added in version 3.4.
H 3.12 A5

int Py_LegacyWindowsFSEncodingFlag

I API #8110 F A : N4 X B PrypPreconfig. legacy _windows_fs_encoding, %
. Python #1745 1CB & .

R AR S AE ZAE, W ] mbes 4 B A1 “replace” 4 % AL BEEY, TR 2 UTF-8 4 i Al
surrogatepass 45 RALTREZRVE H filesystem encoding and error handler

N PYTHONLEGACYWINDOWSFSENCODING Pt Ar E Mk MRS AT NI M 1.
HEZIEHES Y PEP 529,
Availability: Windows.
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312 JiAR 57 1.
int Py_LegacyWindowsStdioFlag

I APL AR BB T Ir P aes: D4R B PyConfig. legacy _windows_stdio, 2L Python #7445
LB E .

TSRAZTEAE AR, WS io.FileIO iA4E io. WindowsConsoleIO VEH sys FRlfET.
QIR PYTHONLEGACYWINDOWSSTDIO F3EAF B i N AR S FAFER A 1.
AREZHMMER, S5 PEP 528,
Availability: Windows.
H 3.12 BUARF .
int Py_NoSiteFlag
It AP AR B T 10 R MO E Pyconfig. site_import, ZWPython 1% (LELE .

B site M9 A MNP BT 0 W sys.path MR, WIER site RAEMRHUR I TA
WREE X LA AR B L EATIE site.main ().

i —s FEIIBE
H 3.12 hiuA 58 .

int Py_NoUserSiteDirectory

It API #AR B8 T T 10 PR B4 EChiR B PyConfig. user_site_directory, Z:JLPython #1454
LB E

ANERE Fl P site-packages H KiNE| sys.path.
A —-s F -1 3&T DA PYTHONNOUSERSITE I EE .
H 3.12 A FEH.
int Py_OptimizeFlag
I APL AR B T 1A R 3R WM4BNPyCconfig. optimization_level, Z:ULPython #7145 1LELE .
i -0 &I A PYTHONOPTIMIZE FABEAR K B o
H 3.12 A FEH.
int Py_QuietFlag
Ut APT W AR B TR R aRAS: N4 B pyconfig. quiet, B LPython #1745 LELE .
R E 22 BT AN SR BRI RCAAE
HY —q T .
Added in version 3.2.
H 3.12 iR A5 .
int Py_UnbufferedStdioFlag
It APT AR B8 T 10 FIRA . W4 EPyconrig. buffered_stdio, ZW Python #1445 1LELE .
it 1] stdout I stderr FEANTH i o
i —u YEWi ] PYTHONUNBUFFERED PR3 AR 4 .
B 3.12 AT

int Py_VerboseFlag
I APL AR BB T 10 RS WYX B Pyconfig. verbose, 2 JLPython #1445 1CLELE o

TR T Bl — 28 B, R inalB iy 8 (O A BN BB ) o IR KT EEET 2,
W AR R BRI A A AN ST B — 2R TR IEAME S AEIR IR LR B B

H —v YEIF] PYTHONVERBOSE FRIEAS ik B .

H 3.12 A5 .
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9.3 MIGILFIRLSILIRIERS

void Py_Initialize()

2, F FaE ABL H1R 4k Python fERERS . ZEfK A Python ¥ B HI AR ST H , B B 24 7E (i F AT Ho At Python/C
APL S0 FIR0E s 55050 4 Python w14 102 3T T fR/AE B AME L o

AL E IR (sys . modules), HAIEEABIR builtins, _nmain_ Ml sys, BEib%
%ﬂﬁﬁfh*ﬁ&?ﬁ%%ﬁé (sys.path), EK%&E sys.argv; ﬁﬂﬁ%%iﬁ{ﬁmPySys_SetArgVEx ()o
M5 RV ER S py_rinalizerx () BIEOLR) A SPITEMTEAE . BEAREIE;
TSRA AR A S IO 2 A A B %

ﬁiﬂszinnitializeFromConfig () ]%[ﬁ[ E /:HE)\(P)‘ZhOI/L ST E ,

O #ik:
JE Windows |, JriEfl S o_TEXT MA o_BINARY, XK H C a7y dE Python
& & -

void Py_InitializeEx (int initsigs)

& T RasE ABL W3R initsigs 1 MZ R TAE F RSPy Tnitialize () 25BL. NI initsigs “H 0,
ARG E S A IR R AR, IXAE A Python B AT BEARAA HIAL -

ffifflpy_InitializeFromConfig () FRAENX B E X Python #1745 1LH H .

int Py IsInitialized()

% T4 E ABL QIR Python fREg E w1 IA1L, WEREIEM (EF) 5 HFWLREMERME (F) . #IH
Hpy Finalizeex () ZJ5, WRRECRHRIFMBIEE S|Py _Initialize () FRRBEA -

int Py FinalizeEx ()

& THaE ABL B 3.6 L. filtiifry_tnitialize () FrAY BT A W1 45 AL A EE 5 4T Python/C APT b
A, S AE LRI MPy_Initialize () DORBIEE KRB RW A FRES LT
Wpy NewInterpreter()). TEMAEGOLT, X 2B Python ffRREAR 7> FC A9 B A A7, 2455 —
W (ERAE TR py_tnitialize ) BIEOLT), RRECRIATIEMHRIE,

M Xigry_rnitialize () BETERAE, DRE B YA [ — RS A (7] — AR g . X
HRE TR RS . 2Py Runiain () RERIEATIN LS AN I I R A

TEHRMEA 00 ARTERZAL (BIB bR ) IR A g, R m -1,

PEOL R B IR AR 2 ot A 2RI W] e B2 510585 3l Python, 17 AS % 5357 e 3l B H A% )7
A NEhAHmEE (2 DLL) n#k Python fifReds i B I FE )7 w] BE A S 7E #) 2 DLL 2 HiREi
Python 2} BCHIFTA WAF . TERR N AR Y WAAI IR i R v, TR & N B3 AT B Ay B2 AR 1 . R P 2
HIPREE Python 43 Bt ) BT INAF o

FEF ML ATE BRI BIHORIBE do G2 i B B2 #e BEDUBUT HEF 71 X W] RE S B0 T I 52
(H2 %) STt (BD __del O &) Hi4%. Python Frin#iiyzhimady Eaon &
PriEI# . Python ffRERS BT 4r FL i /D BN AR AT BE AN goRei (W SR AN At , s ) o XF
SIS A o5 TR AR SOORE . § RERB T A B B S L8 N A7 7T BE R BIORETI . AR I LE g
JEIFI 4G AP RER 2 B AT AT BB TG I TAE s AR T Z M T ey _tnitialize ()
MPy_FinalizeEx () BV HE & AEIX MG

5l Z— AN HEEN) FHiT$4 cpython._PySys_ClearAuditHooks,

Added in version 3.6.

void Py_Finalize ()

J& TRE ABL B — AR R FIE py_Finalizems () (1A FHAMA
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9.4 HERSH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

I API # % 8 H T F @& MYl % BPyconfig.stdio_encoding FPyConfig.
stdio_errors, Z:JLPython #1410LHLH o

MR ZREL, W 24TEPy Tnitialize () ZHIWM . EFE T HrilE 10 8 1) g ig A i3
PRI, HA X5 str.encode () A .

‘B | PYTHONIOENCODING MIfEL, JFARVHIRAAUIS ATELERAIE A AR HY I ] TO Fwfthhs =X
encoding F1/8Y errors A] PA A NULL PAf#i ] PYTHONIOENCODING /B ERNE (BT HARE) .
HEBELISREA MR E (MRS ), sys. stderr FF2 {8 ] "backslashreplace” 4R ALFEHE o
WFM T py_rinalizeex (), WFFEMHII N ZRBCAMEENXTPy_1nitialize () BJFETHM
IR R o, HEEIHR A EHERAE (BT TR SRR ) .

Added in version 3.4.

B 3.11 AT
void Py_SetProgramName (const wchar_t *name)

& THE ABL Bt APT B R BRI T i) A N 4MCh i E Pyconfig. program_name, Z:JLPython
ST E .

MR %R, NS TE R ey tnitialize () ZHIHHE. B IUFBBEEL T
main () PREL argv 0] SEME (BN TEFARF) . Py_Getpath () FITT I L8 Ath R £l 2>
BRI TR A B L AR T AT S04 Python iz 7HF 1 . BRIAERZ 'python' . SHUV M1
T SAEE T ) — AR ESS R SRR, HNAFERF I TIRA2 K448 . Python fi s
H R ATAT AR RS ERAS & A AR ) N 25

il py_pecodeLocale () fRMSFATER PATRE]—> wehar_t* FAFH,
H 3.11 fiA 53 .

wchar_t *Py_GetProgramName ()

& T Has ABL IR HlPy_setProgramiame () WEIIFEFFAFR, SUBRARIZFR. R EHFAFH 3510
BN TR E RS ME.
VR BRI AEPy_Tnitialize () Z BB, 7 WHFR A NULL,
T8 3.10 A B AT AR EAE Py Tnitialize () Z IR IR ] NULL,

wchar_t *Py_GetPrefix ()
B TR ABL IR [l £ X 2 & BB M S TP & SO prefixe X J& BTl
Py _setprogramname () BEEIFET 24 FRAI R LEIRITE AR B IR IR AR 1) — R 5 Z2 R NIZRAS 1 s 24451
B, WRAEFZ PR ' /usr/local/bin/python', W) prefix & ' /usr/local'. 1R [EIFAFER5F
FRIMESAAE s AN XX T 552 Makefile P prefix A8 DA N TE 41
W& 45 configure IAH) ——prefix S, ZIHKFLA sys.prefix B4 FRML Python ASMEH] . &
{iE T Unix. 73362 00T — R4k
W B A Py _Initialize () ZRIBEAA, 75 WHFRIA NULL,
15 3.10 JOA R AASTE: AEANR EAE Py Tnitialize () ZHIHHRFRIE nULL,

wchar_t *Py_GetExecPrefix ()
B THE ABL 3R [l £ X © % % W R f T P & U exec-prefix, iX 2 i i BT A
Hpy_setprogramname () & MFEFF 24 FRAN G LEPRIGE AR B Fr R AR (1) — RV ZHNIERAS 1) 5 2545
BV, WRFRF AWM ' /usr/local/bin/python', N exec-prefix SAj ' /usr/local' . iR [\IMFAF
A A0 WP RO . SR TR /24 Make i 1e T1H) exec_prefix 25 it
%ﬁ?’{éﬁl%ﬂﬂ’f?éﬁ configure ﬁ[]ZIKE]/J —-—exec-prefix 72%(0 TZﬁilé}I/‘]\ sys.exec_prefix B@@%
{4 Python FCFB(EH . B (& AT Unix.

186 Chapter 9. #Jia{t, RLZ{tLF%RE



The Python/C API, Z1Thi4 3.12.11

a0 M T TSRS (T AT SO SR ) 22248 TORIR BY H SR R e exec-prefix
PR T prefix, FEMAILEE R MO TF- 5 09 Xl BB 4445 T the /usr/local/plat FH3%
TS, TS 1) ST RE L 2E T /usr/local,

BIEZ, FEe—dliE R wim A G, BlanirE 217 Solaris 2.x #EERSE Sparc HlA2s

B MAHIA -5, {Hiz4T Solaris 2.x 1 Intel A28 /& 5 —F0F-55, MizfT Linux 1 Intel A1135 X Z 55—

FloP-G o AHIFRHEAE RGN IR) 32 22 &A1 BGE 5 SN [ PP G - dF Unix BER GRS

FEANIRL: X SERGE b2 g 22 B R IR 1 prefix I exec-prefix J@ 1A B LW, FHRFBIRCH 25

ﬁ—gi )i%‘?it_%? CL 4111 Python FAT IS @, A1 (EF AL T EAN14% 30 i I 9 Python
|

F G0 P DL ATE 0 L ¥ mount B automount ¥ PATE-H ML /usr/local TMiik /usr/
local/plat BURET XA G A F S RS-

WA NAEPy Tnitialize () Z IR, F5MHER ] nULL,

T 3.10 WA B AR T AR AR EAE Py Tnitialize () Z A RFR ] nULL,

wchar_t *Py_GetProgramFullPath ()
B THRE ABL R[] Python W] AT SCHF ) BB )T A X2 IENIRERTF A (B L
Rpy_setProgramName () BEE) YRA BRI HL A8 2 I A2 1 Bt 2y 52 Wi 11 35045 H ). 3R [l i 2 45F
BRIG INESTEE : AR AN B HAL . ZEFFPA sys. executable B4 FRHL Python ARG .
W EAN N AEPy_Tnitialize () ZHIBERA, HNFFHR ] nULL,
TE 3.10 A R AT AR MR EAEPy_Tnitialize () Z HIHEHHRFIE] NULL,

wchar_t *Py_GetPath ()
B T HE ABL R BB R IR XRIRIEERT A (h Likey_setprogramvame () W H)
FFLLEPRBEAS B AR 0 . R Bl EARFER h— R 5 T & 10 7 B AT 2 FF 1 B SR 24 R A
A3BEAFAE Unix Al macOS 2k '« 1ii7E Windows F2 ' o SR AAF K035 1 B AS A7 AR
AWAEMHEAE . 51 sys.path REFEMRRERR RS A DRI 1L BT DAERE R 9i& ek (FF A
WHEASS BB AR M 8 R 12
BRI APy Tnitialize () Z IR, 7 NHRE NULL,
T 3.10 WA B AR B AR AR EAE Py Tnitialize () Z AR RFR ] nULL,

void Py_SetPath (const wchar_t*)

B FTHE ABL B 3.7 moAe. It APL BR80T 1) R AR B2 ol R A i Epyconrig.

module_search_paths %[]PyConfig.modulefsearchﬁpathsfset, %ﬂPython ?ﬂﬁéf&@j&ﬁo

BWEBAMBHE RS . WERMREHEPy_Tnitialize () ZHIBIHM, Wey cetrath () FR<x
2T R BA R R AT 2 O B4R IR AR . XGE T AN SE R BT R 5 )
T Edtk A Python [F1EHL. BRARALLER 2t~ & % )84 A7 K 40, 7E Unix il macOS |2
v:v AE Windows EIIE ;0

ﬁ’@ﬁé}%&ﬁ sys.executable %ﬁﬁﬁ%ﬁ%?ﬁ@%%%ﬁé (%%mPinetProgramFullPath () 11} sys.
prefix fll sys.exec_prefix A N2l R Py _Tnitialize () 2 )G5H 3NN HiE T
FBHEA].

il py_pecodeLocale () RIS FATH AFE]—A> wehar_* FAFHR
HAESAAENTIRIL ], S 15 n] ATETR A5 S R E -
1 3.8 JAS KL ALH: BUE sys . executable FMUIREFFIERRERAR, A RIET X4 .
311 iA S

const char *Py_GetVersion ()
& T HE ABL iR 8] Python EREASHYIAS . XK F LRI T4 53

["3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]" J

A (B DA LER) 2 RTHY Python BUAS s HITTAI Y 749 2 LA RS-0 ) 2 2RI
BAT o R FAFERRHR 1 ST RO AR ABBOHE. X [ERFPA sys . version A FR
{1 Python {41 .
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A S Py _version Hi.

const char *Py_GetPlatform ()

B FFasE ABL SR BPYEEG B EGEFRIRAF. 72 Unix b, XEFUABERGH “HF” SRR RER,
BeCR/NE, BN FARS Fiin, XFF Solaris 2.x, #iFK SunOS 5.x, %HHF A 'sunos5' .
TE£ macOS |, ‘BRH 'darwin', 7E Windows F'EREA "win' o dR[EIFAFER IR MIERSAEE JAH
HANAE A . Python fRAS AT sys.plat form FIPUZIH.

const char *Py_GetCopyright ()

& T FEsE ABL iR [0 2415 Python MRASHY B 7 BUBL P48, BN

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

R PR R T S ATl TR A BB SCHAE . Python U Wl sys . copyright ZREUA(E.
const char *Py_GetCompiler ()

& T HUE ABL & [l T 4535 24 B Python R 4iiFasds <, i i iiEsl, Bl

["[GCC 2.7.2.21" ]

R FAFER R ST B A BAESCHAE . Python AU PAMAE & sys . version HIEREL
e

const char *Py_GetBuildInfo ()

B T HUE ABL IR 1A 5 24 [ Python fEREARSC Bl 14 81 M 2 H BRI IR) A 075 5L, ol

["#67, Aug 1 1997, 22:34:28" J

WAL AR S A A E AR AESHAE . Python U ATPAMAZfE sys . version HIERIR
ZAH
void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)
J& F a5 ABL W APT R EE B T 10 PR : WS4 ik B PyConfig. argv, PyConfig. parse_argv
Mpyconfig.safe _path, 2§, Python #1451LH H .
T4 arge Rl argy W sys.argv. XEIE S H5EHER)T main (O BREUWIERL, XHHET 55—
IS/ 224 8 1) BEPA T ) B A SO TR /& Python fRRERR XS B 0 AT HRAT SO R Zas AT A, )
argy WHYESH—TA] DU S FAFER . AR EUTC BRI IG 1L sys . argv, W Py Fatalzrror ()
K EEOES
WA updatepath 12, WRRECR 58 IARAE . WIAR updatepath yAEZAR, W RREIGAFFHR-AE DA 3%
B sys.path:
o WRTE argvio) P A—DIG A, WA FTLE H SRR 40 B AR 9 7S %] sys . path 1
k.
o TEHAMEN T (W2, QR arge 25 0 B argv 0] RIGM A XI4), WKFLE sys.path
PRI I — AR, XS T IS/ TAEE % (. ).
ffifflPy_DecodeLocale () fRMGFI 8 DAEF]—4> wehar_t* F&FE .
% R Python #7145 1L B 3 B PyConfiqg.orig _argv MPyConfig.argv .

'O #ik
BWAE T PATERA B LASMY H B A Python fERELS I A% A 0 EH updatepath, FHET
BIRF T sys.path K5, & CVE 2008-5983,

1E 3.1.3 ZHIKRAF, AR AEEAET M pysys_setargv () ZJGF B S —1 sys.path
JLE, BlansE:

[PyRunisimpleString("import sys; sys.path.pop(0)\n"); ]
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Added in version 3.1.3.
H 3.11 A5 .

void PySys_SetArgv (int argc, wchar_t **argv)

& FHaE ABL I6 APT (K 1a) PR TR B : N Y MO B Pyconfig. argy Ml Pyconfig.
parse_argv, Z:ULPython #14510fE .

BEPR B Y T rysys_SetargvEx () WE T updatepath 3y 1 BRAF python fEREAS H SIS I T -1,
i py_pecodeLocale () RS FTEE AMFE]—A> wechar_t* FAFH.

WiE S Python #1451 fie B WPyConfig.orig_argv MlPyConfig.argv R

TE 3.4 JAS & AN updatepath (T -1,

H 3.11 A FEH].

void Py_SetPythonHome (const wchar_t *home)

& T i ABL I APL #4288 T FIRA: N YMCHIR B Pyconfig. home, £ UL Python #7145 LT
#,

Eﬁ%%j\ti\)zﬂ@”home” Hs, W@ brifE Python PEFTYEM AL . 217 pYTHONHOME T A SHUTAT
g4 s
WS HY 45 [ ERS A TP — D ASEG R FAF R, HANBTER AT AR A2 . Python
fiE RS T AL A B MU R N2
il py_pecodeLocale () fRMSFEATER DA E]—> wehar_t* FEAFH,
H 3.11 A3 .
wchar_t *Py_GetPythonHome ()

B FFasE ABL AR [ BRIA ) "home”, w1 Z BN} Py_SetPythonrome () WIVEJH T BB A, B0
FEW B ] PYTHONHOME M58 i I 0 T % PRI A e A (H

BRI AEPy Tnitialize () Z IR, 75 0HHR A NULL,
TE 3.10 A R AL T IAE MR EFEPy_Tnitialize () Z M AR NULL,

9.5 ZEATHLSHEREEM

Python f# e A2 58 AR LA . N T LR 2 LA Python R )7, W& T — 2R, #rhglobal
interpreter lock BGIL, IR AAERA EZ A fe 247 Python Xt 4. WIRBLAXA8L, HIfk
H ] B B T REAE 2 AR YRRy T S B BN, 24P ZRAR R I ST R R A 5 | O
SRR fEfe 2 S U T — Ui A 2

Pk, FRMESR HA RASGIL AR 7 BELE Python X4 EIRAT#RAE S ] Python/C APL R4, Ry TR
HRIT, RS S E IR AAR (2L sys . setswitchinterval (). BB ATERLE SCIF4F A g
JFHZERY VO BRI, DA HAh Python ZLAE I AN IZAT

Python RS STE— 4 NPy Threadstate WEIREHIAK P IAF— AR L BIVICRER . ©F 142
)%/}fgﬁil"é‘ﬁﬂﬂ:‘[ﬁﬁﬂ/\]PyThreadState: Eﬁ]lx‘]ﬂﬁ)ﬂPyTbreadState_Get () ﬂéé}f(mo

9.5.1 M\ RY RAEhEFER GIL

REBARAEGIL B9 e AU H AT DA R R 454 -

BRBRASHES N REETE ]
ey 11Ty

L RAEBEERN 10 BE ...
EHHMS R R R

MR R A &R R AL

O AN RGP L e
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Py_BEGIN_ALLOW_THREADS
o RATHEEHEERY 1/0 #B1F ...

Py_END_ALLOW_THREADS

Py BEGIN_ALLOW_THREADS ZZ¥F] FF— AN ma B — A Bas il e sR A8 &3 Py END_ALLOW_THREADS %%
FF R A

AR TR R A

PyThreadState *_save;

_save = PyEval_SaveThread();
oo PATEREERN 1/0 BIE ...

PyEval_RestoreThread(_save);

XL BN TAR BRI s 42 R RS BT R ORI 15 10 U AT ARSI T8 AR R AT AR AR
A, A ATE BIORE T 2 IHRIBC B AR TR ST (R o5 — DA AT ASE BRI BT B i etk
SRR R ). MM, YPRIMPTFIRE LRRERS, DATEAAE AR TR 2 Al SR

O #ik:

P RS VO RECE R GIL (i WA B, EEAEE AT 7 Python X4 1 K HhE17115,
Fe gt ot A SR o X R TR ) FE 4 BN 25 R B B AR o 28BSk, 7R BRSO T 4 B
BEVERHARIE 211 Ml hashlib ik &8 GIL,

9.5.2 JE Python GIEaYZ 12

%119 Python APT (#l threading fiHR) BIEARRMS, 2 H3hXEBE—DLBREH M LI 2R
R IEHR. E2, WRAREN C A (Flinh A B CMARE B = REIEE), BEATA
FiA GIL s W b Y AR S A 1 o

WRART ZE X LU AR ] Python AT (X il 2/ LR85 =I5 RS2 it [l i APT B9 —3BJ3) . Rab
B it ad B AR S HIR S M PR i R X L R, ARSI GIL, fda e BN SRR
fEF, XEEARARETF ARG Python/C APL. SEISPA B BRIG, ARV Y EARDIREHEE, B GIL, #x
JE R ARSI LA

PyGILState_Ensure() *l]PyGILState_Release () LZ_[@I% Eﬁ]%}ﬁ@iﬂié’\]@?ﬁﬁ%ﬂfo /\}\ C ?){?ﬁilﬁjﬁﬁ @J
Python [P #1740

PyGILState_ STATE gstate;
gstate = PyGILState_Ensure();

/* EWIAT Python i, */
result = CallSomeFunction();

/* REERBINERE */

/> BHLAE., EWRZELHANF Python API, */
PyGILState_Release (gstate);

R pyGILstate_* MBS BERA N2 RERE (Hpy_Initialize() HEIAIE). Python S7HF
BN RRERS (EH Py _NewInterpreter () i), (HASZHIFR G M H ZAHREAS M PyGILState_*
API,

9.5.3 F= fork() BEBEI

A RERER) T — AT EE R E L BUZ EMTERXT C fork O WHIMBIATH . TERZEOEHF fork O #Y
R, BRI fork 2 J5RF A Kt fork RUZARAFTE . XA TR AT AL BE4S PA S CPython (112
Ty T BRSSP S 0 o
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SRR CURET R —F S WA b A 2R R A I B AN S 9oRE . Python i@ i3 7E fork 2
BRI ERA 4, FEBE SRR )5 3H os . fork () e 73X/ RS, AN, RS EE I
H R (] lock-objects. FEP BB ik A Python I}, 45 JpykiE 1 Python 7 fork 2 fifsk 2 i 75 B Ak ek &
EHMIAN (3 Python) 4. FFEEA ] OS TEBIU pthread atfork () K58 MEFERFNE . b, 129"
JE ki A Python B}, BV fork () MAEE os. fork () (FFiR M%) 5% F & Python ) i i GE &
FECE N fork 2 J5 JAW AL TG 1) Python IR K A FE8 . Pyos_AfterFork child() £3%4iE
HLEREL, (HI AR ARSI E] .

JIT A At 26 AR AR R 45 R X — S W B WK CPython 135 17 IR S 06 20 % 380 B, os. fork O Jifl
XM, XEWEREHMT)E T Y0l RS 0 A H A pyThreadstate X4 DA K H
fhpyinterpreterstate X% . HTX— AN main” 65 %% WIRRIRME R, fork () W 24 HYEZ R
A main” ZERE PR, T CPython 42 JRjiz 47 M A S R FE Z KRR IR LI . HA Y exec () K5Fl
S 3L BB R R 1 0 e ME— B 11 ob

9.5.4 5 API
XLERAEGE C 3RS BAE A Python RS 53 ISR LA R 44

type PyInterpreterState

BT3B APT (1F A R Mg k) . EHRSSMAEZ D AR ITLZR R, 8T R —f#
TEAS I SRR S H AT B DA KA —SE PR AR H o SR P R & A L

AR T AR RS ) AR SICATAARTY, (RIS Q] NAF . FTIF I SCPHlR A 45 45
o, ERfRas it 2T Se 3t =, FLREAHE TR -
type PyThreadState

B T2 APL (1F A RE Mg ) . ZEERGHAREN LRSS . H—p AL

PylnterpreterState *interp
KRR RIS -
void PyEval_InitThreads ()
& T HUE ABL APATHEAT B 2 5 eR AR
1t Python 3.6 X HUEMAH, BLEKEIATE GIL AFAER B E
TE 3.9 A B A A H: IR OB E AN AT AT R4
A 3.7 A B AEAS T RO e Py_Tnicialize () M, HILRIEHHATHAE.
TE 3.2 A RS WR B E APV EPy_Tnitialize () ZHIM.
H 3.9 fiiA 5.

int PyEval_ThreadsInitialized ()
& TR ABL Q3R pyEval_TnitThreads () EEHE MR PR, LT EARTAG GIL (1)

TEOL R, DRI ] 9 Ak G A PR AR AT I X 08 APT F iR -
TE 3.7 A B A ACH: BAEGIL $f i py_Initialize () RAIHIL.
H 3.9 A

PyThreadState *PyEval_SaveThread ()

& T RUE ABL B a R RS il (URC A1) R AR E N vuLs, R 2Z BTSRRI
(Ah NuLL). QSRBICHANE, WA e RN E

void PyEval_RestoreThread (PyThreadState *tstate)

B T AUE ABL ZREUAE R RGBT (SR E A8 H-F AR ESBN tstate, "EALIAN NULL, AR
BIE PRI, YT LA AR IRHUE 75 W e A S
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O #ik

2B F T IEAE S AU A AR B R B A i i, BV ARAS 22 By Python G111
YRAT DATEVE F B R B2 Bl ] _Py_IsFinalizing() BY sys.is_finalizing() REKGEfERERY
R IBALT e AR P DABE S AN B 2 45

PyThreadState *PyThreadState_Get ()

B T HE ABL IR Y BTEADIRAS . 4R B i« 7R AR vt i, XARF A —
AEari e GXAE TR oA 22 45 0 NuLL).

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)

& T HE ABL A2 Y i ARRAS S H1 24K sstate (W] BESH wuLL) 45 HHIEARIRES . &R R EIL
MR HARGOREL .

AR B KRR A A, BN REARE TR

PyGILState_STATE PyGILState_Ensure ()
B THaE ABL B ff 24 1 £ 72 C 1 4% & P4 H) Python C API Tij & % Python B 4 J5) fiff B i il
B 24 FR &S ey, AR R P AR S pyciLstate Release () B9 YH I AH DT HEC 8 T DA 38 1 £k
FEVE T MR AR R 2 R — Mok U, H E LA S WK A F Release() 2 /i 11 R 725w 1l DA
EPyGILStatefEnsure () ﬂ?l]PyGILStatefRel ease () iﬁﬂ% Z Iﬂﬁﬂa /E\:'PEEL? gj?ﬁ%*ﬁ ?é EI/‘J API, Tﬁﬂ
i, AIPAIE{# ] Py _BEGIN_ALLOW_THREADS FlPy_END_ALLOW_THREADS 7%.

RMME R — Y pycristate_Ensure () BB A LARRS IR EI ", I B8 1% i
“4pyGILState_Release () PABfifR Python &b TAHEPIRAS . BEARARVFERIHAA , (HIiX 474N R AEHE
jhe R X PyGILState_Ensure () HIBAME HER D HRAFH X PycILState_Release () B
FHR IR o

MZRRBOR I, BT GIL HRERS IR AL Python (UM . AT RICR- B PR .

O #ik:

LB F T IEAE R AA I A R AR M R B A 2% 2 fE, BV ARAS 2 By Python B2 HY .
YRAT PATEVE ) L R A2 Filf ] _Py_IsFinalizing () B sys.is_finalizing () JRAGEfERESS
AT B AR P DAEE S N A B R 45

void PyGILState_Release (PyGILState_ STATE)
7% THLE ABL B Z BI AR BUWI AT ] % PR, FE sbVE 2 J5, Python [ R 75 X5 5 H 7 X AH
[ PyGILstate Ensure () Y2 BIA—FE ({H2 10 5 MRS KR H O ki 2 R A, XF GILState
APL il 2 it ) .

SPyGILState Ensure () WIEFRIEAE LT SHER—%FE E X Pycrrstate Release () HIEFAH
VLR,

PyThreadState ¥PyGILState_GetThisThreadState ()
B T RE ABL FRIUILRFE M M AT 2Rk A . QSR M B E L35 (1 i GILState APT JUI W] DAIR [1]
NULL. WVEEELBLSRESA XA NARE, RIEERCATE £ AR EPUTE A SRR A
X F BRI A2 W R AL

int PyGILState_Check ()
WA Y ET AR R GIL MR [ 1 505 M 0. Bk RT DARG B MAEAT AR . A 24 B/ Python
LFLREC SR H LRI GIL B E A 2k b 1. X FEZE— Ml BiAZ Kk 8. Bl anye bl
W BN SCE N B R B R S ARA AL, 240058 GIL #l#iE el LA SR8 5 STl B Bl
SEAEHAME O TR AR FIAT A .
Added in version 3.4.

PATR A 2R I B AN AR R 355 5 1E Python AU K A B < B HIIA
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Py BEGIN_ALLOW_THREADS
J& T i ABL W ESY BN { PyThreadState *_save; _save = PyEval_SaveThread();. iy

HEEOUS MRS BUMSEHF Py _END_ALLOW_THREADS JEVLHL. X ILZEHHE—H
THEIE SR 3.

Py_END_ALLOW_THREADS

& T s ABL 729 -k PyEval _RestoreThread (_save); }. WEEHE—MNEEES: B
W5 Z APy _BEGIN_ALLOW_THREADS RVCHC. 52 5_ESCPAME— e b 2

Py_BLOCK_THREADS

& THaE ABL XY BN PyEval_RestoreThread(_save);: BEEMTIXAE X ETE S

M Py_END_ALLOW_THREADS,

Py_UNBLOCK_THREADS

BT RE ABL XY R _save = PyEval_SaveThread () ;: BT %A IG5 AL &

APy _BEGIN_ALLOW_THREADS,

9.5.5 [EBZ API
NH A BRBERLIAE Py _Tnitialize () ZJEHEVR .
TE 3.7 RARKAEARW: Py Tnitialize () BIESHIIRILGIL,

PyInterpreterState *PyInterpreterState_New ()

B FidsE ABL B —HAREARIR SN G AFESFFA EREREGREL HURA L Z RS
L PR TR U R BE 55

S| K—PANHSEN FHiT3F cpython.PyInterpreterState_New,

void PyInterpreterState_Clear (PylnterpreterState *interp)
& T IE ABL HEMBEGPIRESN R P ITAEE . DA 2R iRds i
5 | Zié/l\z:?ﬁ’%%éié@ $1T${¢ cpython.PyInterpreterState_Clear,

void PyInterpreterState_Delete (PylnterpreterState *interp)

B THOE ABL 8 S R REZRIRAS X Z. ATEER A & RREAS B MRS RS A H 2wl
X»‘J‘PyInterpreterState_Clear () B HRES.

PyThreadState *PyThreadState_New (PylnterpreterState *interp)

B T hsE ABL BIEJE T 40 € R N RN RRRIR SRR . &JRMPRAS SR T 2R, (HAPRE
TP R B TR AT DARRER

void PyThreadState_Clear (PyThreadState *tstate)
BT HRUE ABL REAFDRSX SRR ITAEE . DA 2R

JE 3.9 A KA AT LR BONTE S ] PyThreadState.on_delete [\, FEZ HIRASH, B
Ve R EHEAEPyThreadState _Delete () HH.

void PyThreadState_Delete (PyThreadState *tstate)

B i ABL H B RFLREX F. AFEAE 2 RMESY. ABRRELHER Z 6
XtpyThreadstate Clear () WA R EE.

void PyThreadState_DeleteCurrent (void)

B AT ARSI R & R AR Bl SPyThreadstate Delete () AU, WA 42 R flRE
i, ZRREUANC L Z /XS Py Threadstate_clear () WA IR EE.

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
B FHE ABL B 3.10 e, FRHL Python AR tstate 1Y) 24T il
iR [B]—Astrong reference . WA M HTHAATRIWINR [ nULL,
HiE SR PyEval GetFrame ().
tstate WIS K NULL,
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Added in version 3.9.

uint64_t PyThreadState_Get ID (PyThreadState *tstate)
B T HE ABL & 3.10 paAz. FRHX Python AR sstate HME—ZRARIRZSAR AT«
tstate Wo/FIASA NULL,
Added in version 3.9.
PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
& T IEE ABL B 3.10 jgse. 3L Python RARIRZS tstate Xof W R FERERS o
tstate WIS K NULL,
Added in version 3.9.
void PyThreadState_EnterTracing (PyThreadState *tstate)
5 Python KALIRZS tstate 1) IBEFFIPERE T -
il pyThreadstate_LeaveTracing () BECEWRE EAT.
Added in version 3.11.
void PyThreadState_LeaveTracing (PyThreadState *tstate)
A Python ZKFRIRES tstate i Py ThreadState_EnterTracing () BRECEEIIE BRI E AT o
BiEZHpyEval_SetTrace () MlPyEval_SetProfile () BREL.
Added in version 3.11.

PylnterpreterState *PyInterpreterState_Get (void)

B THE ABL B 3.9 e RS HIRRER .

UNSRANATAE 24 B Python SRR AN BN A7 AE 24 B MR REAR WS 2 th Blan AR IR (5 5. B IoikaR [l
NULL,

Wi B A2 GIL.
Added in version 3.9.

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)

B TROE ABL B 3.7 paAe. iR EREZSHUME— ID. W PTERE H & AEAT A B R WA [|] -1 T35
B

W H B b 2 GIL.
Added in version 3.7.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

& FHiE ABL B 3.8 paAe. R ol —FE R L RABRAY 7. AR B BGR 0] nuLs WISEA
A S HREE | A ELR 7 B 24 KR 6 SR S AN T

XARSEPyModule_Getstate () WP, PN H BRI RS T BAPIRESE B .
Added in version 3.8.

typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylnterpreterFrame *frame, int
throwflag)

WHTPTA R R 6 2

throwflag TEZ: X% th AL AR throw () JIERAMN : A AERAE, IALPE 2 Hi 75
T 3.9 WA K AR T I R BOMAE W] B2 —A> 1state T 2.

JE 3.11 AR K AR TE: frame 2 M PyFrameObject * K _PyInterpreterFrame*,
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_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
BRIl R 45
125 PEP 523 “Adding a frame evaluation API to CPython”.
Added in version 3.9.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction
eval_frame)

BEE MWIPTEAL PR AL
%25 PEP 523 “Adding a frame evaluation API to CPython”,
Added in version 3.9.

PyObject *PyThreadState_GetDict ()

BEME: AT, BT RE ABL R E—A e n] DATEH AR 2R L B RS E B,
AN FRAR LY. 24 08— 1 SR D R AEZ F M P A EARIRAS . TR A T 24 B R RS I T DA
TR A MR I PR B [ UL, W B AR R 85 | A BRI 5 I 24 4 1A R A 24
HIRFRRAS

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
2 FioE ABL FE— AR P G | S5 . id Z802 B IR ARE id; exc 225 | KB X
o MHRBALGTBUERIN exc B3I AP7IERRT , RO SR E O C ¥ R E .
P IR GIL . i [l B RARRR SR s IR —, (HARAR RS LA id W22k m]
0. WIS exc Jy “NULLS, WIZTHBREARIGHALELR A (MSAFL) . SAFAR LT % 5.
FE 3.7 RAR KA id TS IZEBIE M long A8 A unsigned long,

void PyEval_AcquireThread (PyThreadState *tstate)

& T HUE ABL ZREUA Ry RE R T -R7 24 AT AR SBEN sstate, "E WU NULL, B AHE I Z Fi
CRalE. RIZLRRC R, WA 5e.

O #ik

2B ATI IEAE S LA A AR B R B A g% 4R, BV ARAN 2 By Python G111
YRAT DAZEVR F B R B 2 Bl _Py_IsFinalizing() Bf sys.is_finalizing () RKEfEREAY
AL F R AAL AR DARE G N b TR AR 45

FE 3.8 A KA B8t # N 5pyEval RestoreThread(), Py END_ALLOW_THREADS ()
MlpyGrLstate Ensure () fREF—30, WIRTEMPRERS IEFE S AL W 2> A 45 Y Hi 2t .

PyEval_RestoreThread () ;e—MNMEZA MK (RMESAE M ARWIARL) i 2R

void PyEval_ReleaseThread (PyThreadState *tstate)

B T HaE ABL K Y pi GRS H BN NuLL FRRE A R AR . A ML BT BL AN E A B I H
WO T SRR TR o 1state SR NULL, SSEAEH TR A B2 B AUR A AR
B - WRAE, WS — A Eamd .

PyEval_SaveThread () y&—MRZAI K (BIFLRE M ROIMGIL) =29 R %L

void PyEval_AcquireLock ()

B F o ABL SR A R iRl S EIL Y BIE e . R ZLREC LA, WESHH
BEA .
H 32 RAFH: HWEEASEHYH LIRS 1§ W HeyEval_RestoreThread()

ﬁPyEval_AcquireThread ()o

(o ik
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2B ATI IEAE S AL AN AR B R B A S e, BV ARAS 22 Hy Python G111
YRAT DATEV F B R B2 Bl ] _Py_IsFinalizing() Bf sys.is_finalizing () REGEfERESY
TR IBAET T B AT FE H DB AN ST 245

IE 3.8 JRAR KA AW B gk W N H5PyEval RestoreThread(), Py END_ALLOW_THREADS ()
MlpyGrrstate Ensure () fRFE—20, WNRTEMPREER IEFE S 2L BB A ) 2 2 25 4 1 2 A

void PyEval_ReleaseLock ()
& T HE ABL BEl A MR . S aE e mic ez
H 32 WA FE A BB & B A &R RS 3 W MeyEval_saveThread ()

ﬁPyEval_ReleaseThread ()o

9.6 FRERERZF

BIMERZEA BT, AREA SR AL Python RS, HALLUY) SR BURAE [F]— b REEL 2 )
AN ER TR Z AL RS TR IR BB MK

SR RS RALSA TG A QU — RS . Bl e D ERE P ME— 11 Python iR . 5
TR AR, EARRES HA ME— I R & R THE L AE S AL PSS . BB A TTAEIS A TN W 4G AL 0 a] (1 B0
119t Bl H ik 2 s A T i A A A IS SR ds . Py interpreterstate Main () BRECRF IRl —N5 a]
FORS A5

AT LA Py Threadstate swap () eRECE TR S Z AIHEAT UG A4RT DAGE T 971 oR 50K A1) 2 A B
B
type PyInterpreterConfig

A5 B E TR KR T S ik . HAEAUFE Py _NewInterpreterFromConfig () g
i T 4 AN 2 9B AT BT B

Added in version 3.12.
LR B

int use_main_obmalloc

WARAZMEA o W T AFREEIF M A 28 0" DRaRIRES. WERFEA (=) TR
AR

MHRAZE N 0 WMcheck_multi_interp_extensions WK 1 GEZ(H). WHRIZE N 1 Wgil

ZiﬁfﬂﬂPyInterpreterConfig_OWN_GILo

int allow_fork
WARAZAER 0 WIEBFTHFREA SCRAE 4 BTSRRI AT AT et v fork ERR . 5 ) fork X
AN Z BRI
TEREY fork BEEE I} subprocess AHCRHTIAATT ] .

int allow_exec

WHRAZAE A 0 WHIB AT IS SCFFAE A B S 7 1 R AT e R b 1 exec (200 os.
execv () B Y Hi AR . 50 exec KA PR .

TER Y exec 4% 1L subprocess BIHURHTIIA AT
int allow_threads
WAHRAZER o W TERERRIY threading BIHURF A QIR . AR B AL

int allow_daemon_threads

WHIRZAE N 0 WITMERERS ) threading BIHURIR AN ESF LR . TR AP (R
Flallow_threads ;23EEH) .
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int check_multi_interp_extensions

ARAKAE N 0 W BT AT 3 AL T 7E 24 1] 1 AR SR S RO AL AT AR P A, 3B IH
(R Bl tntl) ik, IR A Z B Bl i by RS (S L PEP 489) rIABERA . (537

Z:Py_mod_multiple_interpreters, )
W use_main_obmalloc A 0 WHZIHMAHUA 1 (HEZE(H).
int gil
TR & S0 TR ) GIL #0750, B AR AR LRz —:
PyInterpreterConfig DEFAULT_GIL
7 B BRIA &S (PyTnterpreterConfig SHARED_GIL).

PyInterpreterConfig_SHARED_GIL
(=) MR GIL.
PyInterpreterConfig OWN_GIL

i ¥ feds 5 1 GIL.

ﬁﬂ L8 ﬁz ﬁi j@PyInterpreterConfigﬁOWNiGIL NUPyInterpreterConfig.
usefmainfobmallocd}ﬂﬁﬂyOo

PyStatus Py_NewInterpreterFromConfig (PyThreadState **tstate_p, const PylnterpreterConfig *config)

g TR . X2 UL E2fE R Python IS HATIREE . FrilTR 2=, Hi 1
B A 2T E AR R . M RA, SFEREAM builtins, __main_ fll sys 4.
CUMEBILER (sys.modules) FIBEHIE R KL (sys.path) 2R BN . BIHAEEEA sys.argv 428
B THEAMFRUE VO JiSCIXS sys. stdin, sys.stdout Ml sys.stderr (Al ik 263X AR S
) A (R FOIC2 SCOFF IR AT

ZTEY config 15T E VI UG MRERS T 61 AL

WG, state_p X680 RHT I FRERERS T AT SE — N RAERS. ZEARRRESREYIAEERSE
AR . THEEI A B AE: ST O RERRIRSITTe . WL e @ B iRt
A I, W sstate_p RN NULL; A BEEARAT S B8 SR RS R A ETE L AT RIS
T 24 BT R FRIR S A —EAEAE

5 A HAth Python/C APT pREL—FE, FEWR ] IR £ 2 A0 Se R 4 SR M REAR DI LA R [ i)
VRS o [RIFEHIAERE A PRAC A T i B Y BT AR S . PTG, R B R AR SR
A ETLRRRRAS . AR AW TR B O GIL S ARy i RERR 11 GIL KG9 RE. 241t
PRER I, B RS 1 GIL 5 R 24 B AR 1 2 il B A RERR 1Y GIL 7E AR CRIPREICIRAS .
Added in version 3.12.

TAEREAAED AR B IR B, LA e T REZ BRI 0 T 2 e R

s R

PyInterpreterConfig config = {

.use_main_obmalloc = 0,
.allow_fork = O,
.allow_exec = O,
.allow_threads = 1,
.allow_daemon_threads = 0,
.check_multi_interp_extensions = 1,
.gil = PyInterpreterConfig OWN_GIL,
bi
PyThreadState *tstate = NULL;
PyStatus status = Py _NewlInterpreterFromConfig(&tstate, &config);
if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

TR R OEC E R 2 B TOR 2 918 B FE A 6 A ) TR R 2 B R A A%
$¢Py1nterpreter5tate{ﬁo Eﬂ%iﬂg;{ﬁingiﬁTQkaﬁpﬂgﬁf?ﬁﬁﬂ:PyInterpreterStateFPO

PREBBAF AT e (1) MR
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o W BTSRRI, Bltleyrodule Frompefandspec (), FEAEAEREGEIEIT
PR — D BB R . A C 2RI 4228 B RELEX LB G 2 A 3 5,

o RTFEA BB LREER, Billlleyodule _create (), MRFEY TEBOERFAR, EXF
PUEFAIRAE, H SRR T A (B 5 0L, [P P —A (1) RS A
I, RERIIR A — BT IEE % P DI NS IR AY inic BRECR BRI . PRI T
AP RR R A 2P (7) RS AT 3L, X AT RE S B Z AMNIAT N (200 F SCHY Bugs and

caveats)

WHEXAETHEWHry_FinalizeEx () MlPy_Initialize () SER T MO ILRREZ G
SAY R R ARG XTFARRMES, §EAY initnodule BN A FRRIHH. SZB
Btk —FkE, XERE LA C EHWIESH 4R B RETE X Sepibe > [a) JL 2,

PyThreadState *Py_NewInterpreter (void)

B T ABL BiEE— N TREgs . XFEATR 24X Py _NewInterpreterrromconfig() WA
Rk, HECERE THAWIT . 502 R EN TR, ot R@idsm GIL, ifF
fork/exec, FUUFSFINAR, WAV BRI BOWIGR AR B

void Py_EndInterpreter (PyThreadState *tstate)

& T ResE ABL S 4@ I ARRIGE TR (1) RS 2408 IARRIRES AU 24 HiT Y &A%
R WS TR CH RTARRRERINE . MIFALREIN, 4FT0 SRR vuLL. 5 IR
il IR Ay RARMRSHR 2 B o FE TR DL pR B0 BT A5 A H AR g i (8 P F) 4 Jmy A
feBle YHIR IR FRRA GIL.

Py_FinalizeEx () FEHHSSITATE 24 I 1E] b o AR BB B S5 ) TR 2

9.6.1 fgfFEEL GIL

il py_NewInterpreterrromContig () YRIFAT AR EE—A5 HALMRE o8 2 B B 00 T Re s, UdE R
A HCH GIL, X B R Y B KA E T X R R AR SAAT Python ARSI AN S A HC Al AORE 5 T P 2
ol P AEAT P H AR R . R IEAEIZ T Python UGN 514> Python #EAR i PALIE A ] 221~ CPU %0
X 5 RE SR A2 3 R BUAS [R] T (U AR i 7 %7 3. (2L PEP 554).

{5011 R 2 A AR R RV RO PR R BRSO R AN AR PR A T DL S ST ]
FEAERPRES . BT 5RO R R AE AR O T AT AERI AR (B4 None, (1, 5)) BHBA
AR X A P T B E R AR P Ty SRR B B LIRS (0 50 R — A4
JayEile B, R SEER BRI R (ANl F AT AR T DA RO RO SR O T
HokmR 4. o b, X NERG]. NEEOH A — S P B R AR

ANRARAE PR R BRR IR 2ARFF RESAT FLE 9 AT SR A 2B 5 5ty ARl ok A e f2R
AR BELRAF IR BRR SIS 2ARRF D [y SRRl R A AR, EL A A T e AT A 352 o

BRitz Ab, i 2 A AE B B 0 R R B — A R BRSO AT FE B AT Z R4 ORBEIRRE BRRAS) . Jak
M TIEAR o BT FIARIE PR A R R AR AT AR I =X AR AR T AR 2 5 Bl pdl D (R B 5
RSF R TAER I MR 2 Bl (Fdh=) AFAR0 TR,

Added in version 3.12.

9.6.2 FHRFIES

T FAERESS (CAK TARRESS) B2 A — AR R AL 2, B2 A B BRI AR 5E 38 - 280K 1t
i AR Z Y SO os . close () IPEATATAE LR BUEEH) e 14 HITIF SCE. BT (7
R 2 =Y A 5, FRLe R AT RETCYE IR AR FE6H B B b B S &R B
JEHAN . AE— TR TR B RT RE WTRERE A E 0 — A () fRRER R 44 25 (B s X Rhisg o0
24 RUAT RE bR

IS 4R R A TR (B IS P B SRR, R Sl TR H R ST R AT
ABEAERT RB 25 MAS BRI C MBS (1) MERERR I . [RIREEE B — R N 24 bk S =T gl iR x
ESTEESPOE

BRI — SRR I RE S PyGILState * AP Z5G @RI, B hixLt APT i Python £k
RS BIERER AR BN X R, TSR TiX— e . sRE 3SR Z
X HACR Y PyGILState_Ensure () MlPyGILState_Release () Y Z MYk . Mok, fff

198 Chapter 9. #Jia{t, RLZ{tLF%RE


https://peps.python.org/pep-0554/

The Python/C API, Z1Thi4 3.12.11

HAiX L8 APT LS A AE Python B ERYZAR ] Python fURSHYY /i (U1 ctypes) fE A T REAR IR ) i
S H B

9.7 L&
BRI T i AR AR e 1 S A L ST P B B R M Ty

int Py_AddPendingCall (int (*func)(void*), void *arg)

B T HAE ABL K— R BN A LRGSR AT RAE 55 . S, RfaR[a] o F4F func A
R LA R ERF A RO, KFaR ] -1 (AR SR EAT AT 74

LA BI)S , fune X5 54 SHL arg YL MRREARARER A . XT IE# 124719 Python {UA
KULEARF PR, (BRI 2 AT P 25

o (i Fbytecode IR 15
o FERFRFFA global interpreter lock (R M. func B] DA F 523810 C API),

func WA IR ] 0, SAER MR ] -1 HBE LS. fune AP EOREITHI
Fr— Al (B4 R R s BRI & A7) AT BT A D e 2R

BERR BB T AR UM AARRE, AT E e ARl

TIAEF AR R R AR, TR AR GIL. B0, pRAEL func W] RE S0 LEHEG AR I R RE AR R
Vi

O B

X MUZH L, RAEAEERATEL T AN . AL func 2T . QR I 4R
T PATEN RGP, func HASHERGVH R L2 B A . IR ECE T AlEAMER C
A2 Python RD. 1EAEA, WA PYGILStateAPI .,

Added in version 3.1.

TE 3.9 WRAS B A AR B QIR MR BFE 1 AR T R, DU eR B fune R e T AR PR
MARAE RS H IR . BUEREAS TARREESAA H SRR 811

9.8 SrHTFIERER

Python fERERS A BT I PERE A0 AT AP TR 5 T AR T — B2 SCRe . BT TR/t
WA ST TH.
XA C 2 1 AVFIERE 43 0 s R R A A kE S 8 B Python 24 1) T FH XA R RS, BREE AT C
PRECH M . W T RPEAREMER AR XN 0 ARV RT RN KRR LR IR R El, I L BRI oA B0
HRYEAF S Z BICA ) Python 298 FR 17 bR AR 25 (1 A ]
typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
ﬁi HE{PyEV&l?SetProfile () %I]PyEvaliSet Trace () {I ﬂﬁ E]’:J EE El:,%*: ]Z] %ﬂ[ E/\J 5’@ ﬂo % — /[\ }F/;
Z AN obj 1% B 4 N R B X R, frame 2 5 FEF A K WX 5, whar 2
ﬁ%PyTrace_CALL, PyTrace EXCEPTION, PyTrace_LINE, PyTrace_RETURN, PyTrace_C_CALL,
PyTrace C_EXCEPTION, PyTrace_C_RETURN B{PyTrace_OPCODE H{—~, T arg ¥AKIIT what

HUEIER
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what BI{E arg H& X

PyTrace_CALL B2 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 J‘_E‘[J:Eiﬁ]ﬂ% l%léﬂlﬁ%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

Y AR S AR I 54 Pyt race func B (R 2GRS HTRED 1) whar TS (.
EAI BN £_trace_1ines Wy O FEREMBIRBA .

int PyTrace_RETURN
YA ERFR P EHE 45 Pyt race func BRERH what TEZ01H.

int PyTrace_C_CALL
Y—A C RBRIR I BHE 45 Py _t race func ALY what TES{H .

int PyTrace_C_EXCEPTION
ﬂ:‘iﬂ/l\ C @i&%’lﬁﬁﬁﬂﬂ”f’?éﬁl?y_tracefunc [ZJ@[E[/\J what }F/;%%E/‘J{Eo

int PyTrace_C_RETURN
Y—A C RPOREIRHE S5 Pyt racefunc L) what TESWI{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.
VAT A GIL.

void PyEval_SetProfileAllThreads (Py_tracefunc func, PyObject *obj)
KT pyEval_setprofile () (HATEJET Ml MRS 0 IT A TEB A T4RE I B 1 BB A AT eR T A
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,
YA AR 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 EHKAI 28 HF

ToX 2 R AL B s A L
PylnterpreterState *PyInterpreterState_Head ()
R IR Gk 0] 2] i By SRR G AL 51 Tk o
PylnterpreterState *PyInterpreterState_Main ()
R ] TR IR SRR .
PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
M RS LA 51 2 R 8] interp 2 J5 )R — 01
PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
TEH S APRERS interp A SCERHY ALY S IR B4R [0 55 —> Py Threadstate XFRIIEE
PyThreadState *PyThreadState_Next (PyThreadState *tstate)

MHJE TRl —"Apyinterpreterstate MRIYLBARER RAVLAIFIR AR ] tstate 2 J5H9 T —.

9.10 ZEXEFHZH

Python fif AR P2 U X RARAHAZ i (TLS) WAREHSCR:, BEXTIEMREA TLS LI T 74336 PASCR;
Python 245 kA2 AR HIAE (i API (threading.local)., CPython i C 24 APl 5 pthreads {1 Windows fif
PERERZAL: (A — AR AR BOR A A LA K — voiad* {H.

L X L RN R REEA GIL; BT 4t B S rygiLE .
YRR python.h HANGLEE TLS APL WYFEH], JRTE AL pythread. h KM LA HAAH .

O #ik

K8 APL AR 24 void» HYFLANBR FAE B MR, kA F ARV T, AR voiax i
BEI5H Pyobject™, AEREUA LT T T B,
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9.10.1 & ZELE7fi& (TSS) API

3 | A TSSAPI j&> T HUft, CPython fifféds 3047 TLS API [ . i% APl H— P #ikAry tss_c iR
2 int ﬂé%@ﬂ?g?ﬁléﬁ

Added in version 3.7.

& W
”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t

BARA IR AR AR, HoE TR T T2 TLS 28, I e — M onigtinte
RSN TBe. RGP AE A

WK X Py LIMITED_API W, foiFHi Py _tss NEEDS INIT PATIEEALAES 0 HL -
Py tss_NEEDS_INIT
NP B Py _tss_t BRI . TEHTFEEX AN EASHPy_LIMITED_API F5E .

A E

Py_tss_t MBS, T8 ﬁﬂ?P} LIMITED APL G4 A R A0 Y, FEIk ST 1 I 2R A
SEIAE G 1IN 2 AN ZE A ) PR L B T RE S A0 T

Py_tss_t *PyThread_tss_alloc ()

B FiE ABL B 3.7 AL, iIRE—A~S5 Py _tss_NEEDS_INTT WIHRALAIMERPIRASHI I WME, s
NS S W 3 [8] NULL,

void PyThread_tss_£free (Py_1ss_t *key)

& FFasE ABL B 3.7 e, T IR pyThread tss_delete () PABRARATAIAE 56 1 LR AL Jo SR As
B OWREERE 5B Py Thread tss_alloc () FrorBciI4R B key. TR key 400 nuLL )
RRFTCAE AT A

O &Ik
BRI key KFRE I — 05T AR 24K key FE N NULL,

Bk
LR BN TE S key AT N NULL., FfH, WREEN Py _tss_t IBKRWPyThread tss_create () 54k
}ﬂUPyThread tss_set () ﬂE[IPyThread tss_get () E{@ﬁﬂgﬁ%ﬂ%%)‘(ﬂ@c

int PyThread_tss_is_created (Py_fss_t *key)

B TR E ABL g 37 moA& W R 4 E Wpy_tss t © i iF has been initialized by
PyThread_tss_create () ?ﬁ?‘ﬂﬁﬁ‘%)n]h_@*/\#gﬁ

int PyThread_tss_create (Py_tss_t *key)

J& T as ABL B 3.7 ReAz. MW GaAL—A TSS H IR B2 8. WIS key S0V F8 In) O (E A
WPy _tss_NEEDS_INTT FIUGALIHAT M@K & XH. ek BT ZEF R 4 E iR A -- ZEE WG
AR B LR B RN PATAT A A E I 57 B R g3 [

void PyThread_tss_delete (Py_fss_t *key)

B FRE ABL B 3.7 e, 55— TSS B PAEYE TG 4 v st e SR8 IR AUME, IR R
WIRALIR SO R IRIEE) . BR8] DB Py Thread tss_create () FRHREEHIIGIL . PR
BO] DAFE R — g BBV - EE— D E e Sy R H R e
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int PyThread_tss_set (Py_tss_t *key, void *value)

& T RE ABL B 3.7 pae. R I BARFTR IR —A> voiar (H-5 Y HI AR HY TSS M KK, 4
IEREIRA — DR void* [HRIMILBLGT

void *PyThread_tss_get (Py_tss_t *key)

B THUE ABL B 3.7 pste. IR HILAE 45—~ TSS HAH KERY voidr (B, QRS HILAE P IA
SRR E MR 8] NnuLL,

9.10.2 L IEA & (TLS) API
4 3.7 KA B APT CL 4542 + Jf, 75 b4 (TSS) API B

O #ik

XA APT A SCRp IR A TLS B8R ] TCiR e 0N ine MRE SO IF & FEXMERF5 L,
PyThread_create_key () FFILRIREI—ANRIMCRTS, F HHAD TLS sEHEXAER) -5 _E AR TEAL

i RSB AR, SRR A 6 AN APTL
int PyThread_create_key ()
B FHaE ABL
void PyThread_delete_key (int key)
& FHaE ABL
int PyThread_set_key_value (int key, void *value)
B FHaE ABL
void *PyThread_get_key_value (int key)
B FHaE ABL
void PyThread_delete_key_value (int key)
B FHaE ABL
void PyThread_ReInitTLS ()
B FHaE ABL
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Python #I3&{LEL &

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
TR R ACIRES : . R EGR i 1A
XTI, BT PAEAR I R C BB AR
gy BL
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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)

A

O #ik

R IR A R (7 I 1 RS ]

o QI status JZ—AHTIRAS AT EDAS 9H B,
HIEE—NIEZE B EE Y . UHYE PyStatus_Exception (status) NIEZE(ENT A F

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;

10.4 PyPreConfig

type PyPreConfig

TR 4Rk Python RYZ5H 1A

TG AL T e B R A

void PyPreConfig_InitPythonConfig (PyPreConfig *preconfig)
W3t Python Bie & KRN AG AT SEBCE -

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)
LI & B ORI FSERCE

iR B
int allocator
Python 7743 Bit#s 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 .

4 5 Python &2 {# i --without-pymalloc ¥t 4T B & N PYMEM ALLOCATOR_PYMALLOC Al
PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥q AN 374

Z: L, Memory Management.
PRiA{H: PYMEM_ALLOCATOR_NOT_SET,
int configure_locale
Ff LC_CTYPE iy & X Iskis o Frse Ay il & X
MEZET 0, NWPPfcoerce c locale fllcoerce c locale warn BN RAIRHN 0.
Z: Wlocale encoding .
BRIAMA: £ Python FLE 1, TEFREIIECE N 0.
int coerce_c_locale
WAREET 2, sl C il XK.
WPRAET 1, MR LC_CTYPE 15 DAsoR i i o2 157 I 24 455 il e fe
Z: 1l locale encoding .

BRINME: 7 Python BLE ol -1, FERAEICE A 0.
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int coerce_c_locale_warn
WERAERAE, WISTE C i 5 DA fil e i A 2 4
BRIME: 1E Python it B i —1, TERRESHCEH N 0.
int dev_mode
Python J1 & #55: & W pyconfig. dev_mode.
BRIAE: 7E Python B30k -1, TR BT o,
int isolated
FREtEsl: S Wryconfig.isolated,
BRINE: 7E Python BixCrohy o, fERRBAH N 1.
int legacy_windows_fs_encoding
W AEEAE:
o WHE PyPreConfig.utf8 _mode A 0,
o WHEPyConfig.filesystem encoding S "mbcs™,
o XHEPyConfig.filesystem errors A "replace".
T PYTHONLEGACYWINDOWSF SENCODING AR (B 58 B IG5 1k
{AE Windows [T ], #ifdef MS_wINDOWS ZZT] %% FF Windows & &L HS
ARIAE: o.
int parse_argv

W-NIAEE(E, Py PrelnitializeFromArgs () MlPy_PrelInitializeFromBytesArgs () YDA
55 M Python f#HT iy AT S B I7 ST I axgv 280 S @245 4L

BRIME: 72 Python FiC B 1, TERBECE SN 0.

int use_environment

i ] R4S B? B W.PyConfig. use_environment,
BRINH: 7 Python BLE >y 1 IMI7E R BIRCE H R 0.
int ut £8_mode
W AEZAE, WS Python UTF-8 #15.
T -x ut £8 AVAFTIRTIA PYTHONUTF 8 MR &0 0 85 1.
A Le_cTYPE B3 KIh ¢ 51 posTX RPN 1.
BRIAMH: 7 Python FLE ok —1 TIAE A BT & o,

10.5 {E PyPreConfig fi#)i&4t Python

Python ¥ G4k
o % E Python N7/ ALES (PyPreConfig.allocator)
o Bt LC_CTYPE if5 5 X1 (locale encoding)
o 1% E Python UTF-8 #ix{, (PyPreconfig. ut £8_mode)
M TARC R (PyPreconfig 88 1AL _PyRuntime.preconfig 41,
T itk R 1€ Python [ pR %L :
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
T4k preconfig WL &K HI 46 4L Python.
preconfig ANT] A NULL.
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PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const *argv)

WA preconfig TiC &K i #] 454 Python.
WA preconfig (parse_argv HAETENMRNT argy TS HL (F17H) .
preconfig INT] A NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int arge, wchar_t *const *argv)
WA preconfig THRLE K TR 4G4 Python.,
W2 preconfig fiparse_argv HAEBEMENT argy 24724 (
preconfig ANT] >k NULL,

VAT EA R M rystatus_Exception () Py ExitStatusException () AR (FHRSEER).

Xj‘%:Pylhon @aﬁ (PyPreConfi g_InitPythonConfig() ) ) ﬁu% Python %mﬁéﬁ?@%&%ﬂﬁﬁ{‘bﬂg ) %K/A/—(j_i
Fitk) b4k Python B UL AT 4TS5, A BT g XS Iiic =L . 40, —x ucrs
AT 1 Python UTE-8 k.

PyMem_SetAllocator () EI%EPy_PreInitialize() Ziﬁﬁ‘ Py_InitializeFromConfig();ZEﬁ%&ﬁﬁfﬁ
PAZESE | LN AR TR ss . WS pyPreconfig.allocator #{i% A PYMEM_ALLOCATOR_NOT_SET M|HA]
%EnyPreInitialize() ziﬁﬁﬂﬁﬁﬁfﬁo

§ pyMem _RawMalloc () IXFEIF) Python PAF4) Bt bR 50N RE 7 Python Ti#) a4k 2 M A, 1 B #2908 A
malloc () fl free () MIRA R4 4W], Py_DecodeLocale () ANREAE Python T4 4EL 2 Btk 8 .

{2 FH 90 42 A K S AT Python UTF-8 5ECHY 31

TAFH) o

=

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfig);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

}

/* Wi, Python ¥ vTF-8 */
Py_Initialize();

/* ... fEWfF F Python API ... */
Py _Finalize();

10.6 PyConfig

type PyConfig
A5 T K A THCE Python FYTE 2 (45 H 4 o
TG, BAEHPyconfig clear () MBI E NAT -
SRRTTIA:
void PyConfig_InitPythonConfig (PyConfig *config)
WL Python Bz & RAIIGAHCE -
void PyConfig_InitIsolatedConfig (PyConfig *config)
L I & B SRAIIREICE

PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)

P

R G o e sor #E DL *config str.
LEL B FA 445 18 Python,
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PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
ffiflpy_pecodeLocale () Xt str FATAEIDIFRELERVBEE S *config_str,
TE BT 444 1 Python.,
PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
MRS FAFHIBI 2R argy WCE AT TS 4L (config Bargv 1),
TE LT FAA144 14 Python
PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char *const *argv)
WP FITER IR argy BE AT SATSEL (config W argv IR, (EPy_Decoderocale () M7y
R AT AR .
FE DAL TR A4 1L Python.,

PyStatus PyConfig_SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t length,
wchar_t **items)

B T8 FATER YR list 15 &N length Fl items
FE MBI TR A7 45 1L Python
PyStatus PyConfig_Read (PyConfig *config)
BEHUYTA Python it .
E LRI P B R .
A FH I RR B AR TR BB SO T34 282 & (1952 B, 1 Python 3.11 HBkE.

PyConfig_Read () BN pyContig. argv BRI LN —IR: TESERITSE MG Pyconsig.
parse_argy ¥ N 2. T Python BHCEMEyConrio. argv SEIRHY, P ILARHTZHMK
2451 AR e T ATl Python 1ET7

TE S FERFFR 4745 18 Python,
TE 310 AR K AAS T pyconfig.argv SEUIHE H S W MRMT — K, 16 S EURMT 52 5

PyConfig.parse_aIQV’%?ﬁﬁﬁiﬁy 2, E{%i%%PyConfig.parse_argV'%?ﬂ: 1 Efoé?ﬁEﬁf%i

e

1 31 WA BAASE: pyconsio read () RATSIFARGE, HIPyihon 3 E5 2 FFI
BT RASHENES Py InitializeFromConfig () #EVEA .

void PyConfig_Clear (PyConfig *config)
TR A A

WA B K ZE pycontig I ¥EFF ST 4744 1L Python, 73X F {5 0L T, Python i) 45 1k it &
(PyPreconfiq) ¥fPAPyConfig NFEhl. WIRBHIE S ryrrecontiq MF AL E T B, BILHHE
W pyconfig k2 R E :

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

e PyConfig.use_environment

AN, MR T Pyconfig SetaArgv () B{PyConfig SetBytesArgv (), WIWAZAEYE I HAh ik
Z TR, ARG BB T a7 S8 (W parse_argv HAEE(H) .

ﬁ%ﬁ{iﬂ@ﬁ])ﬁ%gﬁ%fﬁﬂq PyStatus_Exception () %l] Py_ExitStatusException () ﬂéﬂ‘fﬂﬁﬁ
o (BREGRH) .
ZERR B
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PyWideStringList axgv
ﬁﬁAﬁfﬁfﬁl Sys.argve

Hfparse_argv BR 1 ¥ L5 i@ Python fi#4fr Python iy 47 S UM W] 1 77 i bTarov
Margv H1#]Ef Python Z4](.

MFaray HE, MATM— A2 ARG svs . arov ALHEI HLAGER A ZS
BRAE: NULL.
Witz forig argv 5.
int safe_path
WHR%TE, py RunMain () RAERFIITE sys.path TFRAM—ATTHER A 1B A2
o {3 argvi0] ZF L -n" (python -m module), MIFRNIYSHT TAEH .
« WRRBTTHA (python seript.py), MRMBAAN Hk. MRS HE, MWLM

o .
o TEHABNEDT (python -c code Fl python), FFEM—DZF4FH, XFEm 40 TAEH
Ko

WL P A ATIRI M PYTHONSAFEPATH M B AN e BN 1
BRIMEL: Python FiLE bRy o, FRBSHCE PR 1.
Added in version 3.11.

wchar_t *base_exec_prefix

sys.base_exec_prefix.
BRAAME: NULL.
Python $5 4285 H)—HB5
wchar_t *base_executable
Python FREA] ST/ sys._base_executable,
i _ PYVENV_LAUNCHER_ _ MRIEACE-NE .
12k NULL WM Pyconfig. executable I o
BRAA{H: NULL.
Python 34428 5 1—H5>
wchar_t *base_prefix

sys.base_prefix.
BRAAE: NULL.
Python 344280 & B—34)
int buffered_stdio
WRET 0 Heonfigure c_stdio NAESH, WIZEH C 5daii stdout Fl stderr [ 250 .
It —u Ay FTIRYIA] PYTHONUNBUFFERED IR AN ik BN 0,
stdin #H A PAZ PRI IT
BROAE: 1.
int bytes_warning

WARSFET 1, WFES bytes B bytearray 5 str PEATHE, B0Ff bytes 5 int IHA7HUIT A
.

WRKFET 2, MFEXLFEN 5K Byteswarning 5.
H —b A TR T T i 1
ERINE: 0.
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int warn_default_encoding

WRAEEME, WHE io. TextIowrapper f# FBRIA G 4% S & HY EncodingWarning 45, 13

&1 2+ i0-encoding-warning.
ARIMH: o.
Added in version 3.10.
int code_debug_ranges
?g%%? 0, MIZEFIAEACHIRS G P AR AT SIS o« I HAE LR E B D7 BT Bl 1] 394
g,
1#1J PYTHONNODEBUGRANGES FfIEAS B Al -X no_debug_ranges TR & 0.
BOAMA: 1.
Added in version 3.11.
wchar_t *check_hash_pycs_mode
PR ETISAER - pyc SUFRIIRIESTA: ——check-hash-based-pycs AT A THEII{H .
ARME
e L"always": Joif’check_source’ IEARAYE 2 AT AR AP SCHF HEATIE A B IE o
o L"never": BUERTIGAEHN) pyc WL 2 AR .
e L"default": BT MGAEAY pyc " check_source’ AR E & 75 ik oAk -
PRIME: L"default",
Z:Iil, PEP 552 “Deterministic pycs”.
int configure_c_stdio
WAHERAE, WIECE C ARk
o {E Windows H', ¥E stdin, stdout I stderr |8 —#EHI#E (0_BINARY),
o W burrered stdio 222, MZEH stdin, stdout Hl stderr [ ZEn .
o W interactive AEE(H, NS A stdin Fl stdout b gEm (Windows H1{Y R stdout).
BRUE: 7E Python FiL ¥ H 2 1, TERREACE R 0.
int dev_mode
IR AEZAE, WEH Python JF A A5,
1t -x dev &I PYTHONDEVMODE IR AN ik BN 1.
BRIME: 72 Python iU -1, TERRESAHA 0.
int dump_refs
% Python 5| J{]?
ASNAETAE, WAk B A TEIR TS A R 4R
FH PYTHONDUMPREFS MIBAS B BN 1,

FEHE T Py_TRACE_REFS ZEMFFIE Python 451 : 2, configure —-with-trace-refs

N'NIE
wchar_t *exec_prefix

SR T2 Python SCHFHYS 5 58 H SEHTAL: sys. exec_prefix.
BRIN{H: NULL.
Python 34428 5 1—H5>
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wchar_t *executable
Python f#RERs P AT B ST A4EXT B 4% sys . executable,
BRAAME: NULL.
Python 354280 & H—FR57

int faulthandler
J&= F faulthandler?
W H ARG, WS EE faulthandler.enable ().
jfiid -x faulthandler Al PYTHONFAULTHANDLER FAIEAS B 1.
BRIAE: 7E Python Bk -1, R AL o,

wchar_t *filesystem_encoding
S A 4R AL X sys.getfilesystemencoding () .
7F macOS, Android ] VxWorks | BRIAfE ] "utt-8",

FE Windows | : BRAAfTH "utf-8", siF W pypreconrig Wlegacy windows_fs_encoding
FAEBAE N "moes.

TEHAR P& _Er RN gD s =
o W PyrPreconfig.ut£8_mode NAEFAENMF ] "ut£-8",

o 15 Python #M%] n1_langinfo (CODESET) i HH & ASCII ZiiA%=;, 1M mbstowes () J&
A i As RS (A Latinl) WA "asciin,

e WMHR n1_langinfo (CODESET) iR W &S F4F NI "utf-8",
o TEHAMIEN T, i flocale encoding: n1_1anginfo (CODESET) HYLEHR .,

1 Python J3 2N, Fitithis X424 PR Ak A Python 4 fi#id#s 24 FR. B4, "ANSI_X3.4-1968"
PRl asciin,

72<JI_LI,fil(—:'system_errors EI’(JEIJIE"\ o

wchar_t *filesystem_errors

I A AR AL T2 22 sys.getfilesystemencodeerrors () .

7 Windows F: Bt A f#f ] rsurrogatepass", B F U Hpypreconfig
E]@legacyﬁwindowsffsﬁencoding ﬂﬂﬂ]ﬁiﬁgﬁ)ﬂ\ﬂﬁi}ﬂ "replace",

FEHAMTFE L BRAMEH "surrogateescape”s
SCHRFI IR AL BR 2% -

e "strict"

e "surrogateescape"

e "surrogatepass" (f{ % #; UTF-8 4iig=l)
Z: N filesystem_encoding G .

unsigned long hash_seed

int use_hash_seed

BHLACHPE 7 SRR T
WItuse_nash_seed %, WAE Python FIZIBEHLIHE— T, IFZMEnash_seed,
.

ERIN) use_hash_seed {H.: #F Python fxC 8 -1, FERREBIAT N 0.

il PYTHONHASHSEED FREEAR

214

Chapter 10. Python #ig{ticE



The Python/C API, Z1Thi4 3.12.11

wchar_t *home
Python 5= H 3%.
Wk py_setpythonHome () BN, WM HSECAR oL FRRFEHE.
iy PyTHONHOME IS AF B B .
BRINE: NULL.
Python 3451280 E iy AY—3R7
int import_time
WERAEZAE, WS A BRI TEERE 27 -
i) X importtime JEIA] PYTHONPROFILEIMPORTTIME IS AN B4 BN 1.
ARIAHE: o.
int inspect
TEPAT A B iy &2 g e A2 AR
WERKT o, WFHRA: MAVENSE—ADSEAEASE T -c Iy, FERATRIA S b
DIGHEAZER, BIETE sys. stdin BARIFIE—DLimHt 2 WL
I -1 AT HATIENG . AR pYTHONTINSPECT MR R AR E NI 1.
BRAE: 0.
int install_signal_handlers
%% Python {55 AL PR ?
BRAAMEL: 7E Python BEUR Ry 1, FERR BB o,
int interactive
WRAKT o, WEAERA (REPL).
M —1 A T TR o
RRIAHE: o.
int int_max_str_digits

P B BB AT AR A BERR . RN -1 IR IR A i AT BUIASE SRIRAS WK IA hy
4300 (sys.int_info.default_max_str_digits). {H& 0 FRZHIREH .. KT 0BT 640
(sys.int_info.str_digits_check_threshold) BB AEE L EFFH 7= 4R,

J#1d -X int_max_str_digits T HEAREL PYTHONINTMAXSTRDIGITS AR EC & .

22N fA: FE Python #i X F K -1 . AE K A7 % X F A 4300 (sys.int_info.

default_max_str_digits).
Added in version 3.12.

int isolated

WARKT o, WS e B A

o ffsafe_path W 1: 1 Python JHBIINFFATE sys.path BIASIIAEIEA L AEMERI B,
W HTH SR AR F SRS AR

o $fuse_environment N 0: ZM pYTHON AT 5,

o Bfuser site directory PN 0: NEREH et i H R INE| sys .path,

» Python REPL ¥R A readline WARTEAL HARRATHE T ERIATY) readline it & .
Wi -1 A TR E Lo
FRINME: 7 Python By o, fERRESAH S 1.

Hig S la &6 E MPyPreconfig.isolated,
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int legacy_windows_stdio

ﬁﬂﬂﬂiﬂfigfﬁ, )rllﬂﬁ}ﬂ io.FileIO ’f’h% io._WindowsConsoleIO {’Eﬂg sys.stdin, sys.stdout
i sys.stderr,

YN PYTHONLEGACYWINDOWSSTDIO MIEAR B4k AR S FAF R NI R 1.
{VAE Windows PR, #ifdef MS_WINDOWS 7% A] 4 F T Windows & &g .
BRINMH: o.
73127 PEP 528 (ff Windows 45l & g A% U il UTF-8).
intmalloc_stats
AR, MIAER SR Python pymalloc 11 722 % (563 4L
i PYTHONMALLOCSTATS MEAF B E N 1.
Q2R Python J& {# Al --without-pymalloc &I #4T HE B NZ LIRS B 20
BROAE: o.
wchar_t *platlibdir

EEFEHFELFR: sys.platlibdir,

ERE.

RANE i configure —-with-platlibdir %I E ¥ PLATLIBDIR 22 HE (BRIA(E: "1ib",
F£ Windows A "DLLs"),

Python 3% {2 e 5 i AM—5

Added in version 3.9.

TE 3.11 A A A AF 0 H ijAE Windows Z2 48 H % 5 WO T8 AR HE R JRASIE, il 7 T
{DEL%S T Ak, MTARANESIE, HTEEAEATAT AR EAT R A AR B PR, 1%
BT 2

wchar_t *pythonpath_env
BB R AR (sys.path) H— ] DELIM (os.pathsep) 73 FEAFH:
iy PYTHONPATH FREAN B PEE .
BRAE: NULL.
Python 34 {26e & i AB—HB53 .

PyWideStringList module_search_paths

i PYTHONPLATLIBDIR I EEAR

int module_search_paths_set
*ﬁﬁﬂﬁ%%ﬁé sys.path,

ﬁlﬁ] %moduleﬁsearchﬁpathsfset g—% T 0, Py_InitializeFromConfig() >]5j7‘ 7*,%%
'f’ﬁmodule_search_paths %%module_search_paths_set ‘sz"j{l 1,

BB 25413 (module_search_paths) fll 0 (module_search_paths_set),
Python 344280 5 H—FR57
int optimization_level
I -
o 0: Peephole {ifb#%, *KF __debug_ &N True.
e 1:0%%, BRW=, ¥ _ _debug_ A False,
o 20 19, RERSOETARTH.
I -0 frATIRIEYE . BLE N PYTHONOPTIMIZE FREAS R

ERINHE: 0.
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PyWideStringList orig_argv
Fzzé/\ Python TT}L %Ir?ﬂ/ﬂ?ﬁ\/ﬁ/\ T%ﬁ(ﬁﬂﬁé sys.orig_argv,

ﬁﬂ%orig_argv @J%jﬂj—,—:%ﬂ‘argv Zimﬂ/\,m\ AW??{F%E’J?U%% PyConfig_Read() «]—j‘
B argy ZHHBargy 0 Borig_argv (WiRparse_argv RR=

HSMargy WRAMPy_Getargeargy () B
BONME: =513k
Added in version 3.10.
int parse_argv
T T2

QAR EET 1, WA S HE L Python A fy 24T SEA R I X fEMrarov, I Margy g
Python 72%1‘5(

PyConfig_Read() BB Pycontig. argy ZHA LN —IR: FES BT E M5 Pycontig.
parse_argv ¥FBN 2. T Python ZHORMpycontig. argv FEHU, N ILHHTSER K
2N RE P E AT Python 36331 .

BRINME: #E Python B0 1, FERG BB oo

T;ﬁlo WA kA AT BAE R G Y pyconfig. parse_argv 2T 1 WA SN rPyconfig. argv
P

int parser_debug
ﬁﬁﬁ%%ﬂ%iﬂﬁﬁo WEARRT o, MFTIFA#T e ulda il (DU R, B T 2idt i) o
—-d TR R . % B~ PYTHONDEBUG MIEAR EHH .
5 2¢ Python iR IERR (2 5E X Py_DEBUG 75).
BRI o.
int pathconfig_warnings
WA AR, M AV ARIE AR EECRE] stderr o QPRSFT o, NIHpHIxX 2L
BRONME: 7E Python #5308 1, TERRBSAT 2 0.
Python $41Z2B0 E iy ARI—353
T 3.11 fA & AEAS S PI7EtE T Windows.,

wchar_t *prefix

LHAMAMT T 5 1) Python ST 5% J8 H R AT sys.prefix,
BRAAME: NULL.
Python 351z B & —HB4 .
wchar_t *program_name
TG executable FITE Python HJ4G A9 ] L3048 1 1 2, b T AR P 24 9K
o WM Py_SetProgramName () SV, B HHESH.
o fF macOS |, W% T PYTHONEXECUTABLE FABEAr & M & & .

o R E YT WITH_NEXT_FRAMEWORK %%, 4% T _ PYVENV_LAUNCHER_ _ PfEEAR B

2AEHE.
o fRargv i argvio] W HHHANZEEMSENE.
o T, 7E Windows PR wvpython, FEHABF-& EFFMIH L python3”,
BRAAE: NULL.
Python 34128 5 i ARI—HB5>
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wchar_t *pycache_prefix
AT -pyc B AFIRHR: sys.pycache_prefix,
Jfi1d -X pycache_prefix=PATH fiy {7 ] PYTHONPYCACHEPREFIX M A i B .
NH-F NULL, W) sys.pycache_prefix Jigiik -l None,
BRAE: NULL.
int quiet
LR WERART o, WAERCHARR JE 3 Python IS S /s BRBCFIARAS «
H —q AT AT IR T Y .
BRIA(H: 0.
wchar_t *run_command
—c A ATIRIIE .
i ry RunMain () .
BRAAME: NULL.

wchar_t *run_filename

Jif!
BN, X247 python3 script.py arg BN script.py.
W& &M Ppyconfig. skip_source_first_line &M,
BRAME: NULL.
wchar_t *run_module
~m A AT (E .
ey RunMain () .
BRAAME: NULL.
int show_ref_count
TER R B 5 T O EE K AE4 )7
J#id -X showrefcount Ay TR EHN 1.
552 Python JHiR 4013 H (415 . Py_REF_DEBUG %),
BRAE: 0.
int site_import
TR A site fEH?
WRSETER, AR AR, 0 A DA S 7 A 1 5 8 s AH E 1Y sy's . path 4.

AR DA B site BB BRS040 4 (WRARA BB M A X 2L 24, iR

site.main () %K),
Wi s A TR E A 0.
sys.flags.no_site &Pk Nsite import B JGHIMHE.
BRIAE: 1.
int skip_source_first_line
WhAERE, WEkidryconrig. run_filename JEIYESH—1T.
BB AR AR Unix JERHY #1emd. X 240X DOS 4 & I il B4 .
WA —x A TR E A 1.
RRIAME: ©.
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wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin., sys.stdout v sys.stderr E@%ﬁ%*ﬁﬁ%ﬂéﬁﬁ%fgﬁ%ﬁ (1@ sys.stderr ){%ﬁﬁ
@}ﬁﬂ% "backslashreplace" %}%ﬂ‘fi%%)o

ﬁﬂ%Py_SetStandardStreamEncoding () E%}ilﬁ:ﬂﬂﬂ R )I'lljﬂ:ﬁ;H; error ﬂl errors %;&Z:j{l NULL Bﬂ’
R EA.

B PYTHONTOENCODING M AS REAEAS N i FH B o

LN Y
o M PyPreconfig. ut£f8_mode SNIEZABENIF ] "uTF-8",
o TEHAMIEN T, i locale encoding .

RN AL A -
o JE Windows [ : f§i[] "surrogateescape™,

o MR PyPreconfig. ut£8_mode NIEZEAH, Bl R LC_CTYPE & XI5 &"C” 8" POSIX”
mﬂﬁﬂﬂ "surrogateescape",

o TEHMREOL M "strictn,

int tracemalloc
J& F tracemalloc?

WERAAERAE, MTEBZA tracemalloc. start ().
Wi -X tracemalloc=N Ay fTiEIi Al PYTHONTRACEMALLOC FEAF B ik & .
BRAMH: £ Python #srly —1, FERR BB o,
int perf_profiling
JE M perf PERE /T s ARAS ALY
R AEE(E, WHTEE4k perf trampoline, ¥ £ (% 2 I, perf_profiling.,
Wit -x perf AyAfTYEII ] PYTHONPERFSUPPORT MEAS F i H o
ARIAMH: -1,
Added in version 3.12.

int use_environment
{11 BRI A 7
WERETE, W20 P
Hi -E FREAEREN 0.
BRI 1E Python FiLE H N 1 IM7ERE EHCE 8 0,

int user_site_directory
MRS AERAE, WPREH Pt S H SR NE] sys . paths
W -s F -1 A ATIRIBCE N 0,
| PYTHONNOUSERSITE IR ik BN 0,
BRAIAE: AE Python BEUTR o 1, FERR BB 0.

int verbose

FEAR . ARKRT o, MIERSF ABHINERSAT I —ZIHE . Bon s i g (4

BN BRI .
ﬁﬂ%ﬁ{?*ﬁ? 2, NA R BEH R A PG A  SOPFAT B — 2RI R o IETER R I e AR
HHEE
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B —v AT A T T .
@11 PYTHONVERBOSE I AN F (B B o
BRAE: 0.
PyWideStringList warnoptions
warnings TR A RS AR, DLSEHMARE S sys.warnoptions,

warnings *ﬁﬁ%%?{‘ﬁfiﬁ@ﬂ]ﬁf?@ﬁﬁﬂ sys.warnoptions: B%E*ﬁ\l?y(?onfig. warnoptions %E
A warnings. filters IEE— AN HIFRRIEBR A (R MER).

-0 AT IR IS HAE IR I B warnoptions 1, BRI PAREZ WA
PYTHONWARNINGS FREE78 &t rl ) TR M i3 00 . W] DASRE 24850, HPAES () 4R
BN : =53,

int write_bytecode
WEREET 0, Python FEAL22IATE R ABFBRIRIN G A .pyc fF.
iET -B AT IR PYTHONDONTWRITEBYTECODE IR AN S5 BN 0,
sys.dont_write_bytecode WAL N write_bytecode BUR JGHIH -
BROAMH: 1.

PyWideStringList xoptions
X FTIR IR I{E: sys._xoptions,
BIAMAE: =513,

i Rparse_arav AT, Marav SECEIASHH Python MRHT 65 4172 B 7 i I U b, It
Marao ] Python ZHL.

xoptions VEIURF W FRAT DAL B AN - S0 -X Ay A THE0 .
TE 3.9 A K A5 show_alloc_count FERE L.

10.7 f£F PyConfig #1351t
JTF #1464k Python 1) R %5 :

PyStatus Py_InitializeFromConfig (const PyConfig *config)
TRk config BL'E AW 4G4k Python,
iﬁlﬂﬂ ﬁ%ﬁ%ﬂﬁﬁﬁ PyStatus_Exception () %l]Py_Exi tStatusException () ﬂéﬂ‘fﬂﬁiﬁ (%L}%E—CJE;:H ) o

(1] 5 i H J PyImport_FrozenModules (). PyImport_AppendInittab ()
ﬁPyImporthxtendInittab (), I):"J A/‘Z\ ZﬁT:E Python }Jﬁ\%ﬂ ﬁﬁ ’ﬁﬁz E\ Python ?)] ﬁé ’HSZ ﬁﬁﬁﬁﬁ iﬁ[ }ﬂ
EAfT. AR Python Y2 AIIRAL, WAL IR W) 4R 4L Python Z Wi i} Py Import_AppendInittab ()
ﬁPyImport_Ext endInittab ().

MEIECE (PyConfig K8 fRfF7E PyInterpreterState.config Hi,
WERRT AR R Bl

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig InitPythonConfig(&config);

/* RERFER. RAMTATLEN Pychon, */
status = PyConfig SetString(&config, &config.program_name,

L"/path/to/my_program") ;
(BT 50
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(#2 E50)
if (PyStatus_Exception(status)) {
goto exception;

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig Clear (&config);
return;

exception:

PyConfig_Clear (&config);
Py_ExitStatusException (status);

SR LS BORARLE, SRR, RS W 301 U, S HHERI
TR, PTG 2R A2 A0 A R 2 b
s

PyStatus init_python (const char *program_name)

{

PyStatus status;

PyConfig config;
PyConfig_TInitPythonConfig (&config);

/+ ERBEE W ERTF AR
ETEFRINHFARARMEDFTE) .

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {
goto done;

CREERIARE +/
status = PyConfig Read(&config);
if (PyStatus_Exception(status)) {
goto done;

/* B RH A E sys.path */
/MR FEBABRNNBEE S,
¥ %% R AT 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");
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(#2 E50)
if (PyStatus_Exception(status)) {
goto done;
}

status = Py_InitializeFromConfig(&config);
done:

PyConfig Clear (&config);
return status;

10.8 PREECE
PyPreConfig _InitIsolatedConfig() %ﬂPyConfig_InitIsolatedConfig{) @§§Qé§ﬁUE§*44\EEEiEE
F Python 5 RS ESH K. BIAN, K Python i AFIHEAR AT .

LA A RICEA R B, M TSR (Pycontig. argv RSN R ok mUH 5K
C ARUERR (B stdout) Ml LC_CTYPE i KIsCRFREF AL . [F- S A BEEF A S

T B AT SR 2 0 T B SO R A R AR I B 4% o RIS 8 T Pycontig. home DAREGR TR BRI I
Tl .

10.9 Python fif &
PyPreConfig_IniththonConfig()%ﬂPyConfig_IniththonConfig()EE%ﬁé?ﬁﬂf%f*ﬁ‘@ﬂ%i}ﬁ*@ﬁgfé
AT R 5 KL Python AHIH] Y 1 7 S Python.

FREEAS RO 7 2 HU BN T HUEE Python, 1740w e B A5 L0 20

MR BCEARYE LC_CTYPE &% X8, PYTHONUTFS Fil PYTHONCOERCECLOCALE Ml 8 £l C & = X5
3554 (PEP 538) FI Python UTF-8 st (PEP 540),

10.10 Python }RZECE

pyConfig Al ZA T AR B 7B
o BRARRCE A
— PyConfig.home
- PyConfig.platlibdir
- PyConfig.pathconfig _warnings
- PyConfig.program name
— PyConfig.pythonpath_env
- MEITAEE S TR
- PATH FREZE R TR P Y 58 B4R OR H PyConfig. program_name)
__ PYVENV_LAUNCHER__ IfIEARH

- (fY PR Windows Only) ¥E I} 3% HKEY_CURRENT_USER #1 HKEY_LOCAL_MACHINE
f)”SoftwarePythonPythonCoreX.YPythonPath” 35 F (1 i AR ¢ H 5% (i X.Y 4 Python Jift4s) .

o BRARRCE B

— PyConfig.base_exec_prefix

- PyConfig.base_executable

— PyConfig.base_prefix
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PyConfig.exec_prefix

- PyConfig.executable

— PyConfig.module_search_paths_set, PyConfig.module_search_paths
- PyConfig.prefix

mRE DA —A BT R i B, Python i & T B AR B OE R M B OR &
B E]’U ? Eﬁo ﬁ[l %module_search_paths_set % :J: 0, l)_[\[Jmodule_search_pazths 3{% %ﬂi % J%'E ?—JF
E_module_search_paths_set ﬁ%ﬁlﬁﬁﬁ\j 1,

A B A B A 7 BT A 2 5 A B P B B e %
WESHI N ERE . W module_search_paths_set #{% A 1 W] module_search_paths &# M- NE
WE. FEXMIEFO T, module_search_paths R AMME b gl i .

Hfpathconfig warnings B 0 AEFEVHEE AR B E I HI & (LB Unix, Windows AN £iCsRAEAT

wE).
ﬁﬂ%base_prefix ﬁbase_exec_prefix ?Eﬁﬂi‘lﬁ‘ﬁ, Efl‘]ﬂ%‘ﬁ:}‘%”/\}\prefix ﬂ]exec_prefix Z%E(;H\:{Eo
Py_RunMain () 1Py _Main () ¥EH sys.path:

o MR run_filename R EH HE MO _main__.py WAKHEZ, WERfrun_ filename FEN
#| sys.path Bk,

o YN isolated N2

- WRBE T run_module, NIKFYFIHFKIRME] sys.path BYIFk. AERITCIEBEPCY T H 50
APITAEA A

- WPRBE T run_rilename, WAFSCPFARIHSRININE] sys . path Ik
- AEHATFIT, W —AZEFRERANE] sys . path BTk,

MR site import HIEFTAH, W) sys.path AJHIT site BB N, WNHRuser _site_directory NIEE
{ELHH P11y site-package HSRAFAE, W site BEIHRSRE] Y site-package H kP IF] sys.path.,

PR AR IC B 2 (0 DA e S

o pyvenv.cfg

* ._pth 3L (BN python. pth)

o pybuilddir.txt (f{ Unix)
WRAFAE . _pth X

o Rrisolated WM 1.

o ¥Huse environment N 0.

o ¥fsite import A 0.

o Rfsafe pathH 1,

__ PYVENV_LAUNCHER_ M IEASEg ] T & B PyConfig.base_executable

10.11 Py_RunMain()

int Py_RunMain (void)

PATIES DT E PR EW a2 (Pyconfig. run_command), A (PyConfig.run_filename)
B (Pyconfig. run_module),

TEFCATOU T MR T -1 %857, Wiz4T REPL.
HRJ5, 4454k Python JRiR [l — AN A L5 4T exit () BEUIR HPIRAS
HZ 1 Python fie & A F— MM py_runvain () TERE BRI 249217 H E X Python 7R .
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)
1E Python B R UR AT QAT SECZ A, PRIBUX LS

%ﬁﬁ%[ﬁ]?yConfig. orig_argv ﬁiﬁ o

10.13 SHEMIBILFAREE API

RPN ANIFAEE AP T2 Bewiiatl, Eqe PEP 432 By 04k :
o RLLT WAL B, “He/MERIESA Python”:
- WERA
- WERH
- EME R
- sys BRI (BIA0: sys.path MARFFAE).
o 7 BB YR Br, Python #{5E eI iR 1L :
— AEIHCE importlib;
- A% ERE
/S EREY IS i
- SEI sys B IR (Bl4n: A@ sys. stdout Hl sys.path)
- JBJ] faulthandler fl tracemalloc ZR[IEINEE;
- A site Bl
- HE
LA I APL:

e PyConfig._init_main: WIS F 0, Py_TnitializeFromConfiqg () ¥HE “MZL0" ¥IEALHT B s

1k
PyStatus _Py_InitializeMain (void)
BEA CEB WAL B, SE8L Python WG 1L .

TE Bl BAS S AR, WASHE importlib b 3520 % HOafE B BrBUHE N
F . 3% 7] BE FL i 7E Python H5E il Python DAZE 35k 54 1282 %, W A] fESy2e3E [ 42 LI sys .meta_path
SALRBFATEE,

LB BEZ G E 2P BEZ B, R AT REFE Python Wit iiss (28 %, X2 PEP 432 pzhile —.

L BrBOF A SERRINE S TEX — B BoA A A% ] A28 B T AR v R R W . 1% APTBihR
WAL ERY g2 Ui APT A] DARBR B IE e 2 9Rs bk BB B0 & i 2 3k APLL

TE “Hn” Rl 2 IRk B 181517 Python (URHA 71 Bil:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig InitPythonConfig(&config);

config._init_main = 0;
/* ... HEX 'config' BeE ... */
status = Py_InitializeFromConfig(&config);

(Cawy
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(B L)
PyConfig_Clear (&config);
if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* fF F sys.stderr B A sys.stdout R W _Py InitializeMain() A|ZE */
int res = PyRun_SimpleString/(
"import sys; "
"print ('Run Python code before _Py InitializeMain',6 "
"file=sys.stderr)");
if (res < 0) {

exit (1) ;
}
/r . XRERMEZRERE ... </
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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S B IE SR VE RO 0 P BT O F BT SOR ) C PESYLRS, O VO ZEnhIX SV N A2 56 4
=% Python N HRER A 1a I .

& B0

FREEAE B PYTHONMALLOC P IR AL E Python Tt i i) PN A743 FiL A%

FREEAS B PYTHONMALLOCSTATS W] DA SRAE A YR A 2 Fl 5 P8 1Y) pymalloc X 52 XIS ET Bl pymalloc 7
Aoieds G EE

11.2 SrECERE

A S EL R BN E T =R “aBitgsin” 2 — (WpyMemaAllocatorDomain). XS TANFE 143
BOSRMS , I RRTE H BT T o S ] 43 FE A A7 AR A 3 78] T A 228 Py 30 e 50 L AR 2 15 B TA
FESCEIANAT, (2B TR E R, AToAE A IR AL Ees . B B8 TRk T 45 e ds i 43 i
BREGR B NAE, A TR R H B (B R MEE RIS ) . B, ARAT AR PyMem_RawMalloc ()
IR [ AE T4 BE Python X4, siE Ripyobiect _mMalloc () IR NAEHAESE X,

=AM IR ) S

o SR T OE N NAFZ e X BCNAE, R L * BB R GE o e g T HL 2y oA T ATE
HGIL GO T84T, WAFEIEWRKE RS,

o "Mem” fif;: H T4 Python ZZ i DN H NAFZZ p KA BCINAE . A BCHRT SR A GIL. WAFEE T
Python FA 45 H#E .

o MR HTORCET Python MRIYNTE. WAFEUE T Python FAA Hi.

R T 40 78 I8 1 4 Tic R B Tl 40 T ) AR, 0200 FE G S O RE BR8N, PyMem_Free () R
Belpyrem Malioc () SFBCHINAE .

11.3 RIAAEED

PATT BRBER BN T ARG i . XL BRI L AN, AFEFA &5 S0

FRINFAE 1 BB 25 A AT B4 malloc (), calloc (), realloc () il free ()5 4ifsREBAFATH N
P4 malloc (1) (B{ calloc (1, 1)).

Added in version 3.4.
void *PyMem_RawMalloc (Size_t n)
AL n AR Bl T EC AR voiax RBUHRES, AnAig sk R MU [F] NULL.

TR EFAT A REIR Bl — M) JE vuLL 3840, R E T PyMem_RawMalloc (1) —FE. {HE N
AN DMEAT 7 AR 1Rk

void *PyMem_RawCalloc (size_t nelem, size_t elsize)

SYHC nelem DICE, BN ICERBIKINA elsize N7, FR G ) 73 FLR) NAERY voidx JERUFRER,
AR R L MOGR 8] NULL. WIS PHRTIR LN

TR FFAT A BRR [ — R dE NuLL $84F, BB T PyMem_RawCalloc (1, 1) —#f.
Added in version 3.5.

void *PyMem_RawRealloc (void *p, size_t n)
B p 18I B PIAFHRNREE R n 23T . DUBTIH NSO R B S/ ME R, R AR AE
S p &2 NULL , WA T8 pyMem_RawMalloc (n) 5 WIS n 25T 0, MNIESRS/NSHHREE, H
AR, R IA9E NULL 55
A4k p 2 nNuLnL , & W B DI 2 2 Hl U JHPyMem RawMalloc () . PyMem RawRealloc ()
ﬁPyMem_RawCalloc () F)f:@[ﬁ]ﬂ’go
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WS R KW, pyMem_Rawrealloc () IR NULL , p AT38RIEHG ) Je Al N AF K IR A 36 £
void PyMem_RawFree (void *p)

B p ¥ MW 7, p W2 2wl W FpyMem RawMalloc() . PyMem RawRealloc ()
wipyMem RawCalloc () iR TEEE. N, BUYE PyMen RawFree (p) 2 Hil B 41 3 1% I
T, KEXWTT RS K.

W p s NuLL, AP A AR 23T .

11.4 AfFEO

PAURNBRELEE, I8 ANSIC #nifl, If485E T REFHIAT R, W HT A Python 34 BL AR M AT
NN BB i T pymalloc M 55 BL 2.

A B,

TEMT X SE R, AR & B idds 2540 (GIL)

TE 3.6 A AR AR TR BAEBRIARY /0 Fidss /2 pymalloc MEERSEH malloc () .
void *PyMem_Malloc (size_t n)

B TR ABL 2MAC n ASF AR — AR P BL AR void» JEBURE, AR R IR [H]

NULL,

T ORE AT AR [0l — N AFR AR vuse $5EE, BRI T PyMem Malloc (1) —HE. (HEWAFA
SUMEAT KGRk

void *PyMem_Calloc (size_t nelem, size_t elsize)

B FRE ABL B 3.7 AL, JY L nelem SICE , BEATCERMK/INN elsize 717, FFa [ 1 B 23 1S
PN voidx JERUHEET, WERIFRARMIMGER ] NULL, NAF BRI A

TR B AT BER [ — AR AE NuLL F8EF, BB T PyMem_calloc (1, 1) —Ff.
Added in version 3.5.

void *PyMem_Realloc (void *p, size_t n)

B FR0E ABL R p 38R B AR NREEN n 52795 DUBTNH AR/ e/ IMEC R TE, Hodr iy
FARFEAAE

s p i nuLL , WAHY TR PyMem_Malloc (n) 5 WA n 55T 0, WIPAFHRA/NSBEIHEE, (HA
SWREIL, R AIHE NULL $84f .

[},%Ellfp xEé NULL , @mu@ﬁﬁﬁ%z%ﬁlﬁl}ﬂ PyMem Malloc () « PyMem_ Realloc () ﬁPyMemﬁCalloc ()

SR JET Y o
WERGE R KM, pyvem_realloc () MRIAI NULL , p AT58R 48 M) SG l NAF A A 8 5

void PyMem_Free (void *p)
& FTHE ABL B p FR 100 NAFE. p A2 Z Bl R ] pytem_Malloc () | PyMem Realloc()
B pyMem_calloc () FFiREIHFEE . W, BHE pyMem Free (p) ZHICAHMHSMIHL T, K&
XTI RAE .
Wk p & vuLL, P2 AR ERA X 3T

DA T PR B o et . YEE TYPE W] DAFRATAT C KA,

PyMem_New (TYPE, n)

Spymem_Malloc () F[], (H&HEL (n * sizeof (TYPE)) FHHNAF. iR [El— 544 TYPE* [
F8Er . WAEA S DMEAT X gepin it .
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PyMem_Resize (p, TYPE, n)

HpyMem_Rrealloc () K, ENAFIK/NEIHES (n * sizeof (TYPE)) MFHT. R [H—A
ek TYPEX HREF . FERIFIET, p K@ — 8 B AERI R P4, BOE R T RO vuLL.

X C L, p SR EHIRE . W ORAF p MIRIA{E, DABERTEALPRAT iR £ R N
void PyMem_Del (void *p)
fﬁPyMem_Free()*HFﬂ

BEoh, FATEGRME AN ZE M T B A Python AP MFiCds , iAW KBS C AP s%. (H2
R, BB ARELRILRE Python UAH) —JEHIARAME, HUILIEY FBIHEF I .

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 WHRSEIEE
PAFRREUE, 15 ANSIC A3iE, 382 T REBFIRIFT N, v T A Python M4t FIRE LN AT

0 #it

3 5 L e B AR I AR ) S BT, T T K 43 A [ Y
17 DABE LA, Python R4

RN Zo B 2% i pymalloc N G5Bt 2%

A By
TERE X LR O, WA & B ffF 4t (GIL)

void *PyObject_Malloc (size_t n)

B TR ABL 2MBE n ASF AR — AR R P BLAAF ) void* JEBUFRER, AT R AR H]

NULL,

R BFA A EIR [0 — AR NuL 485, SRR T pyobject_Malloc (1) —FE. {H2NFE
ASPMEAT T PRI ta e -

void *PyObject_Calloc (size_t nelem, size_t elsize)

B THUE ABL B 3.7 AL, Sy L nelem 1~ICER , FEANTCERIIK/NN elsize 747, Fa [l 1 Br 23 i
RINFERY voidx JEBUREE, WERIFFRAMIIR ] NuLL, WAFRBHRIIG AN E

TR E AT RRAR W] — AR AE NuLL $84F, BB T Pyobject_calloc (1, 1) —Ff,
Added in version 3.5.

void *PyObject_Realloc (void *p, size_t n)
E‘:aﬁiﬁm 5 p SR NI NEE R n 75 DUBTIHNAESIO N i/ MECR E, g
BRFEAZ,

ek #p* & nunn, WA T pyobject_Malloc(n) 5 QIR n 2T 0, NMNAFHI/NSPRE,
HAZPOREIL, AR [EI4E NULL 54
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l},% 5”3 p % NULL , %“ D:“J TZ A fﬁ zEé Z TEJJII U%_J HﬂPyObjecthalloc () + PyObject_Realloc ()
ﬁPyObject_Calloc () FriRE .

ﬁﬂ%%ﬁ@im&, PyObject_Realloc () IR[A] NULL , pr%%TEFﬂS‘EEﬁWT?IZﬁB’JﬁW?EﬁO

void PyObject_Free (void *p)

2, Fieor ABLRER p 1810 B AFH . p AR Z B H Pyob ject_Malloc () \PyObject_Realloc ()
B pyobject_calloc () FriRIEIFEE. H, B(FE PyOobiject_Free (p) ZHICAWMHEHFHI T,
KEXAT R RE .

WA p 2 NuLL, A2 2B A ST

11.6 BAIAAHFEHHCZE

NN R
(it B PyMem_RawMalloc PyMem_Malloc ~ PyOb-
ject_Malloc
ﬁﬁﬂﬁzli "pymalloc" malloc pymalloc pymalloc
i}%ﬁt*@@ "pymalloc_debug' malloc +debug pymalloc + de- pymalloc + de-
bug bug
V%A pymalloc () &)t "malloc" malloc malloc malloc

& pymalloc {YEEFY "malloc_debug" malloc + debug malloc +debug malloc + debug
#

R
o ZFr: PYTHONMALLOC FFEEAS E (L.
e malloc: K[ CHAREREM RS AHIAE, CHEE: malloc(). calloc(). realloc() fl free ().
e pymalloc: pymalloc N %4t 2.
o "+ debug”: [t Python N 4B %5 04 181X 440 1.
o CUREAE: IR R Python 147

1.7 BENLAFESEC2E

Added in version 3.4.

type PyMemAllocatorEx

TR AR BLAS ISR . IR IR T 51 B

1 Y=

void *ctx ’?Eﬂﬂ%g/l\%%ﬁfg/\%)ﬁpt_lt
3L

void* malloc(void *ctx, size_t size) ﬁj\ﬁﬂ—/l\[j‘jﬁﬁ%

void* calloc (void *ctx, size_t nelem, size_t ﬁ’ﬁﬂ*/l\?ﬂﬁé’ﬂﬁyﬂoﬁglj‘]ﬁﬁ%

elsize)

void* realloc (void *ctx, void *ptr, size_t L AR E R R =

new_size)

void free(void *ctx, void *ptr) ﬁﬁi“/l\[jﬂﬁﬁ%

TE 3.5 fRAS K HEASH: pyMemAllocator G5 AN 4L N PyMemAllocatorEx FEFE T —4> calloc
FE.
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type PyMemAllocatorDomain

FASH A Bl AR M2 . JalAy
PYMEM DOMAIN_RAW
PREL
e PyMem RawMalloc ()
e PyMem RawRealloc ()
e PyMem RawCalloc ()
e PyMem RawFree ()
PYMEM DOMAIN_ MEM
PR%L
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)

ARIBURS AE 3 A7 B 2 LA o

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

BCEARE I N AFIR I L -

M RBEATHS, H o LA A0R Bl — Ry IF noLL $54t
XFFPymEM_DOMATN_RAW 5, AFECAS AR RFR LA . 2o Bl an 98 F PR R GIL
XA, AR BUR KRR LA A HCEs v DATEAIL S T R [ AR e R

WRF D EERA ST ONEHZ BT ERS) . R pyMen_setupDebugHooks () PR
By LB R T

FHi &R PyPreconfig. allocator flPreinitialize Python with PyPreConfig.

A BE
PyMem_SetAllocator () {ﬁﬁuTﬁgﬁ

. ﬂ[/){?;EnyPreInitialize () ZEPy?InitializeFromConfig() Zﬁﬁﬂgﬂ%ﬁﬂéﬁ%ﬁfﬁ
SCHYNAF T RC RS o AT BT 222 69 70 B e Bk 7380 RLAE DASM AT AR AT FC AR ) (51800 Raw
Domain SRR/ RLASTEAR A GIL MTEOL TR ) . S FIH X o fic B39 F 9 R Tl
B .

o HIRAE Python B 5 ¥ IA 2 J5 (Bilpy_InitializeFromconfig () M ZIE) #iE M
W 7 Sy Bidas must DA IR I 7 Blas o R BUA 7 B o AT R i At ) o 22
AL -

e 3.12 WA K AL PirA o P gl b AR SR 42 -
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void PyMem_SetupDebugHooks (void)
BEE Python 1 752 2 09038 4F DRI NFEES 1R

11.8 Python M #E453EcesaYiR R $9F

24 Python FE A M8, PyMem_SetupDebugHooks () BREAEPython 41441 BHgv8 . PATE Python
WA Pl BB IR 1 DA N A R

PYTHONMALLOC ¥f 1§ 4% &t nl 9% A T 7€ PA & A7 82 =0 K 4w 1% 1) Python | % & W ik 8 + (i 4n:

PYTHONMALLOC=debug),
PyMem_SetupDebugHooks () BB ¥ TAEWH T PyMem_setAllocator () Z )G BT T .
XS A 1 R RR IR . AT BRI A O T 2 B A A B N AR . B A L R A T oxep
(pPYMEM_CLEANBYTE ) IE 7, B NEM FET oxpop (PYMEM _DEADBYTE ) JH 7. WERWIESE T
%5 0xFD (PYMEM_FORBIDDENBYTE ) [ “Z% L5295 @, XHEEWEAKARELaERHbE. 758
#Ek ASCIL 45 57
BT A

o KIXF APT (s, Blan: #xtpymem Malloc () S3BERNAFH I Pyobject_Free ().

o RS DEIGOI BRI S A (b X R ) «

o REMGE XL AT BRIEA (o XK ) «

o K M X4 I FepymeEM_DOMAIN OBJ (I PyObject_Malloc()) MIPYMEM DOMAIN_MEM (Y

pyMem_Malloc ()) 34 Bl BR A& B A GIL

FEBRT, JRE TH € racemalloc HEHOR FWINTEHSR A IEIOILEL. FUAT tracenal loc EZEHE
¥ Python NAE4MHL, I HINAFHRGGEERRT, A2 BRIl .

ik S =sizeof (size_t). K 2+s NEFIMBENEE NP K N FH RS W IR NENHE RGBS
B, Hoo p A8 B2 malloc 321 realloc bR BRI HAE (p11:9] FRM * (p+1) ZMIFFIHF
*(p+3) ZEMIE T8IV R R ARG S AL S Python Y 2 AIHIY) -

-2*S:-8
o fi?ﬂ%&iﬂ?ﬂ@?%ﬁo Xag—Asize_t, KRGT (5 THENAFEAE T EEEL) .
pl-s]
APTHRIFFF (ASCIT F4F) :
e 'r' FINPYMEM DOMAIN_RAW,
e 'm' FTINPYMEM _DOMAIN_MEM,

e '0' FTINPYMEM_DOMAIN_OBJ,

pl[-S+1:0]
PYMEM_FORBIDDENBYTE g4, Tk F 205 AR

p[0:N]
JriE K NAF, B PYMEM_CLEANBYTE (REIAE 52, TR RO NAF S DT - 2451
realloc -2 2R BRBOR 15 K BE R INAEERINS, BAMHTIS Y7 2 ]l PYMEM_CLEANBYTE SRIH 7¢.
2 ] free Z KRR KA, X LEFA 4 A PYMEM_DEADBYTE K& S, PN CREAFERYS
o 24T ] realloc Z 2R R BRI K /N INAFERIN - 242 IH 795 & H] PYMEM_DEADBYTE
RIHTE

pPI[N:N+S]
PYMEM_FORBIDDENBYTE f#EI7<. H Tk R 5 AR EEEL .

PIN+S:N+2*S]

{24 5% LT PYMEM_DEBUG_SERIALNO ZZHF & (BRIAE I FRHAE L)

—MPHE, BRI malloc 5% realloc 2 JS17) pRAL AR 2634 1. K/ F i size_to WHRZJEHKE
MET WA NAE, BFE SR T — MRS F B A T UG AT B R b s, PATR R

11.8. Python H#E 4 EC2EnyiFiX$8F 233



The Python/C API, Z{THa4 3.12.11

AT HGIR IR . obmalloc.c H )i R XL bumpserialno() 2 ME— B PSS R %L, BT
FAAELEAR AT DA FA R B B AR 1 T

— realloc 7 5§, free 22 B0 R BN & ek A5 Wi ik ) PYMEM_FORBIDDENBYTE F47 B & 52 6. W
TR T, WSR2 Wi i 5 A S| stderr, I HARPRFE 1 Py_FatalError() H ik. 7 32 5 25 MOAR
AR R P 132 B S Ah AR R 1) L AR AR O o R I A bk i e I A7 0% o SR AR B i A R 28
BREIZNE, RS E ST O E2IH ) PYMEM_DEADBYTE (M TR PIAFERE ) Bk
PYMEM_CLEANBYTE (& ME R WG G N A-B 8 ) -

1 3.6 RA K LEAR T pyMem SetupDebugHooks () PREUIIAE W BETE M H K Azl 3 Python | T4,
2 R AR, TR T IFE S tracemalloc RIREE A EL NAFHR B M5 . T FIlfE R &
FEPYMEM_DOMAIN_OBJ FPYMEM_DOMAIN_MEM VEFIENY BRE0 U8 F i & B & 74 GIL.,

IE 3.8 fRAS & A A5 5 8 X oxcB (PYMEM_CLEANBYTE)., 0xDB (PYMEM_DEADBYTE) fl OxFB
(PYMEM_FORBIDDENBYTE) E.4f 0xCD . 0xDD F 0xFD E A LA{#i il 5 Windows CRT Y malloc () fll free ()
AR A

11.9 pymalloc 43 itz

Python A — XA dy R/ x4 (UNTEEET 512 59795) 36T TARMKIY pymalloc J3Ticds. ‘B
£ “arena” WYINAEWLGT, TE 32 fiF-& BRIEER/NH 256 KiB, 7E 64 P& LY ER/NA 1 MiB.
X{f‘ﬂ:j(ﬂ: 512 ?%E‘Jﬁ@ﬂ, E%EEﬁPyMem_RawMalloc () %I]PyMem_RawRealloc ()o

pymalloc  J&pymMEM _DOMATN MEM  (f]  UR: PyMem_Malloc ()) MPYMEM DOMAIN_0BJ  (fi 4l
PyObject_Malloc ()) W) E NG AL S,
arena 43-fitk#i (I DA B2

o Windows [{J Virtualalloc () fll VirtualFree (),
e mmap () Al munmap (), AISRA]HF)E,
o M), malloc () Fl free() »

W12 Python WL ¥ | —-without-pymalloc BB, B4 b7 FC &% F5 W45 . o] PATESZ 17 i) i

PYTHONMALLOC' (ff|##: * PYTHONMALLOC=malloc' ) MIEASEEEHE.

11.9.1 H%F X pymalloc Arena 9 fg 2%
Added in version 3.4.

type PyObjectArenaAllocator

JAeAA—A> arena 7} FEEFAYZEIAR . X AEEIRH =7 BL:

15 *E
void *ctx YERNE—NSEEAMA P LT XX
void* alloc (void *ctx, size_t size) AyEE—H size SET I DX,

void free(void *ctx, void *ptr, size_t size) FEH—RX1E;

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
BRI arena AL

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

15 # arena )il

11.10 tracemalloc C API

Added in version 3.7.
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int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
1E tracemalloc BRI ER— A E N AEEE.
SRR 0, AR B -1 TCIE D BENAFRRAFER BR R D . WSREEH T tracemalloc MR [A] -2,
R AFRE R B, SR A B R AR R

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

TE tracemalloc B P HUERE— O ECR A7 WHER N AFE AR BR A B T AR AT A
N5 tracemalloc #FEEF MR A -2, FHNR[E 0,

11.11 ¥
PATR IR F Lt NTRR G, G B PAGE VO G X A2 ad B 25— A~ s AR M Python ML AY:

PyObject *res;
char *buf = (char *) PyMem Malloc (BUFSIZ); /* for I/O */

if (buf == NULL)
return PyErr NoMemory () ;
LA BY R bur B 1/0 BIE... */
res = PyBytes_FromString (buf);
PyMem_Free (buf); /* ff | PyMem Malloc 4-FLH */
return res;

5P T ) RS2 o AR A A ] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/O */

if (buf == NULL)

return PyErr NoMemory () ;

L HAT BB R bur W I/0 BAE... */
res = PyBytes_FromString (buf) ;
PyMem Del (buf); /* £ Jfl PyMem New 4-HE W */
return res;

THTERAEA BRI R BT, Zop KB i 8 T R R BOR BN . FL b, XTI EENN
FEHL B A R B N AE AP I, DATEGEAHE & A [ 7 e as 1) KU 2 A iR DA AU 91 0 & AL 4
e, HA—DPARCH fatal R EIRE T TRAEA [ L3RR A 2 e -

char *bufl = PyMem_New (char, BUFSIZ);

char *buf2 = (char *) malloc (BUFSIZ);

char *pbuf3 = (char *) PyMem Malloc (BUFSIZ);
PyMem_Del (buf3); /* 4£3% -- W4 PyMem Free() */
free (buf2) ; /* E# —— @t malloc() HTH */
free (bufl); /* B4y —— N A PyMem Del() */

B 70 T Ab BE Ok B Python M Y J5U 4R N A7 B Y BR L, Python i i X 5 38 il s pyobject_new,

PyObject_Newvar**ﬂPyObject_Del () ﬂiffﬁ}ﬁﬂ%ﬂ*%ﬁﬁo

LA KAMAIAE C i SCRISE BB R AU R — P kg
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HRILW T

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: EAEYFIR . BT HRUE ABL S BCHIR S op MU ERZRBLARILAS T - IR iG 1L
RIS o SR HAF BOR 2 BE 0 -

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
BEME: EARFIR . BT RE ABL BEIIRERIPyobject tnit () —FE, HHIWIIHLAE RN
POE SRS P S

PyObject_New (TYPE, typeobj)
i/ C 45492534 TYPE il Python 28BN} 4 typeobj (PyTypeObiect *) 4}Hi—N§ ) Python Xf4e. f
RAEP Python XG5k e U F BOR BRI . A A o g mE—5 D0 (RI51H
HEC R 1) WAED TR/ P RBXN R tp_basicsize FRILE.

T B W typeobj W B T Py _tPrrAGS HAVE_GC I I ER RO A TE H . X T IR S, ek
HPyobject_GC_New() .

PyObject_NewVar (TYPE, typeobj, size)

i C Z5#92K2L TYPE Fil Python EBUNF G2 typeobj (PyTypeObject*) S it —/ > ) Python Xf42.
RAE Python Xt G A7 3k w5 S 7 BeA Wt fe. $00 Be iy WAF SR TYPE 25441 typeobj
Wep_itemsize FBUIE Y size (Py_ssize_t) N7 Bro XL BURCALXFE REMS LM 3 I
SE HR/ IS G BARAT o 7 BEECAL A ZAR ] B INAE 7T R Rl is b A BE B RS, X
TN BRI

THE R AR typeobj W H. T Py _rrriacs_nave_co W RR BOREANE . X TR R, i
FPyobject_GC_NewVar ().
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void PyObject_Del (void *op)

B pyobject_New B Pyobject NewVar )L —AXTREG AT X385 HAEXT 4 28
T8EM tp_dealloc ACFRERRVA « FEICIH 2 J5 125 52 v 1 - B . Tl v 1) IR SRR I N A E
ANFE R Python X4,

PyObject _Py_NoneStruct

XA G2 B None —HERY Python X5t . BRI ARE py_vone ZET5I, ZEME R M R I
o

> BI

PyModule Create ()

SYEC A B AR

12.2 ARMRENEF
KE LR A T2 S Python [FXT G A . X —5 iR 13X L 45 KA AR B AT T (8 1 s

12.2.1 EARMRERIE

Jii A 1) Python X 5 i ZER S AEXT R WAF R R IR St =D B F B, X FE Bl pyobject

Mlpyvarobject RARFIN, FHNHYL, XLEAAI N JE i —L0 29 ok L, BT B #Euk (R B2 i

T HAt Python X5/ 5E Lo BB ZZ T ATE S| ) i+ 3% R4k E].

type PyObject
B TZB APL (U2 s R B T4 2 ABL. ) A X LR BA 2 ILRENY B, X2 MEd
T Python FFXF R FEE Y AEXT GO BT R HIE B EA. FE— N R KA1 i, B
HALEX 05| T EORFS o  R B R B 485 . WA AR R S br = i hpyobjece, fH
A~ F817] Python X G [ EHER W] PAREFEA N Pyobiect o X RO B R A A ik 1 Fl py_REFCNT
Flpy_TYPE JER5E M -

type PyVarObject
BT 7B APL (M4 2 R B T 422 ABL. ) X2 NIRINT ob_size FEHPyobject g, B
UHFHA KL KEFRCHXT S . WWRBGF AL HAE Python/C APT HrH B, X8 B4 1) 15 ) o0h 20 30
S Py REFCNT, Py_TYPE FlPy_SIZE 7258 %

PyObject_HEAD

R MER R TC A 2E K R BT (1 (9% . PyObject_ HEAD X4 A

[Pyobject ob_base; ]

Z: L B Pyobject HYSCRY.
PyObject_VAR_HEAD

X — MR AR AR A S B HAT W] AR K BE A G IR i 1 )25 . PyObject VAR_HEAD Z5#54)" fi&
SR

[Py\/‘arobject ob_base; }

Z L _Elipyvarobject SRS,
PyTypeObject PyBaseObject_Type
& T IE ABL Iy A 53¢, 5 Python H11) object HH[H .
int Py_Is (PyObject *x, PyObject *y)
B FAEE ABL B 3.0 pise. i x 274 y X4, 5 Python H1i x is vy HlfH.
Added in version 3.10.
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int Py_IsNone (PyObject *X)
& T AEE ABL B 3.10 e, IHK— X520 None Hif], 5 Python Hf x is None M,
Added in version 3.10.
int Py_IsTrue (PyObject *X)
& T RE ABL B 3.10 prse. JHA— RG24 True H4], 5 Python 1Y x is True M.
Added in version 3.10.
int Py_IsFalse (PyObject *X)
B TRUE ABL B 3.10 paAe. A — I MRZEEN False i, 5 Python 1) x is False M.
Added in version 3.10.
PyTypeObject *Py_TYPE (PyObject *0)
AR Python Xf 4% o [/ 2R2Y,
iR [B]l—A~borrowed reference.
i py_ser_TvPE () RECRBEE— IR,
AE 3 RA KL : Py TvPE () RBCH— D NERII S B JE SR AR )2 const Pyobject*,
int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
WERASR 0 WIRALN type R AEZAE. HMLREIE, ST py_TYPE (0) == type,
Added in version 3.9.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FEXFTER 0 HIZRBLBN type.
Added in version 3.9.
Py_ssize_t Py_SIZE (PyVarObject *0)
FREX Python X§ 42 o 1 K/IN.
il Py _seT s1zE() PRECRBEE—ITZ KN,
1 311 AR ERE: py size() W N —PHNEBERE. ESLKHEAHE const

PyVarObject*,

void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
FEXFR 0 B R/NBH size.
Added in version 3.9.

PyObject_HEAD_INIT (type)

XA pyobject R RMIIRILEME . BT A

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)

RXE— N pyvarobject KUY EWIIRLIARIE, Wffob_size T RRERY N

_PyObject_EXTRA_INIT
1, type, size,

12.2.2 st RHBFTE
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type PyCFunction
B THE ABL HTHE C W s 31K £ %L Python ] F X 42 iy pR AR B . % 2R B ) R B0 2
pyobject* IRl — X FERIME. WIEREME R noLn, WRFEE — DR R AN NuLL,
D3R [R5 95 52 A Python HH 2 88 B R AR [RIE . U R EA AR [ — A8 5 T

PRENAYZE 4 0

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords

B F a5 ABL JIFHE C Hhsg il 5 METH VARARGS | METH _KEYWORDS %544 1) Python w] i Jf %t
SHIRBER. REEL R

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast

MTHE C LB RA vETH_FASTCALL 254 1) Python I XT G s B2 . ek 2544 -

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords

HTHE C hszi BAG METH _FASTCALL | METH_KEYWORDS %544 (%) Python T] ¥ F %5 (1) RS 7.,
R 2544

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

type PyCMethod

FIF4E C Hrsgl B METH _METHOD | METH FASTCALL | METH _KEYWORDS %544 11) Python 7] i Jf]
XRPIRERA . BB 244 R

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

Added in version 3.9.
type PyMethodDef

B THRUE ABL (AR R) . TR AW AN SR . 245 A 1A EB
const char *m1_name

TIERI TR -
PyCFunction m1_meth

g C i & LB RE .
intml_flags

i AT Y 724 2 ) S ) A1

const char *ml_doc

FRIE SR FAF R I 2R
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ml_meth E— C BREFEEr. ZBRE T DU AR 2T, (HEANTR B 2RI pyobject . WL REL

NgEFeycrunction, WIRFEFFERIE FiERPIHATHG., REpycrunction Y5 —NS80E X Hh

pyobject*, {HIZITERISEIMH self XI5 005 E C RBIMARF L.

ml_flags FBHIEA PAALE DA P IEARAIN, P B o BEANEARF R — N UH A 5l 46 2 15151

VARSI 0 T

METH_VARARGS
X B AU AR B, R YRR B Py crunction, %EREIEZ WA Pyobject* fH. H—A
TR self 355 XTFHHRE, B RIS . 58-S (FEHimah args) 22—
FITASETTHXN G . RESHEE M PyArg ParseTuple () B PyArg UnpackTuple () FAb
FREY

METH_KEYWORDS

HBE F F 5] H A B AR T 4 B 0 41 & METH_VARARGS | METH_KEYWORDS, METH _FASTCALL |
METH_KEYWORDS FIMETH_METHOD | METH_FASTCALL | METH_KEYWORDS .,

METH VARARGS | METH_KEYWORDS
A X B EAR 1) T YE U N PyCFunctionWithKeywords S8, Z MR EIEZ =2 self, args,
kwargs Hh kwargs j&— 08 T K8 S8 3L BCE R KB SEOWRT K vuLL, X
%%%ﬁﬁ%@iﬂﬂ PyArg ParseTupleAndKeywords () %ﬁfiﬂ/ﬂ o

METH_FASTCALL
P R PR AL E S H . X TRRIRA pycrunctionFast. H—NESN self, %
MES R MFRSHIN pyobject HAMPEBAHM R =NES R SHIER (BUHMKE).
Added in version 3.7.

FE 3.10 A & A4S W METH_FASTCALL IUFE2 42 ABI [i—34y .

METH FASTCALL | METH KEYWORDS
METH_FASTCALL [P Bt i Rt SE, B HRAN_PycFunctionFastiiithKeywords [
5o REETFSENL ST Svectorcall Yras AHIE . BAFFEBIMAEEIUAS Pyobiectr B4, B
MBI FSHAT (BERHRIEFARER) MTH, S0 R A KRBT AH nutL. %
ST SREAFITE args B, TEMESH )G
Added in version 3.7.

METH_METHOD
N e 5 H bR 4 &1 f: METH_METHOD | METH_FASTCALL | METH_KEYWORDS .,
METH METHOD | METH_FASTCALL | METH KEYWORDS

METH_FASTCALL | METH_KEYWORDS {4 JEsZHe 2 LR R, i@ SN EmZe. @ Lk
A PASE Py_TYPE (self) MJHE.

ZITEWIUNPycethod KRB, 57 self Z JGURINT defining_class Z4(H) METH_FASTCALL
| METH_KEYWORDS —F¥F,

Added in version 3.9.

METH_NOARGS
R At vETE NOARGS TEARS L T SHNE A XS E LT RERGHE TS B
Apycrunction KA, FH—NESEE AN self FREHA MBS L LG5I . G
1O —AESE A NULL,
ZEREIE 2 MES . TS - NESASYMA, pv_uvused W ARE SR 116 4e 245 .
METH_O
HA MG S50 E T e rs_o ARSI, AN MM PyArg ParseTuple () FEFHF
"on B BB N pycrunction, WA self 62, PARAFZHMSENN pyobject* B5.
X AN BN 2 4 SR FE WH TR AR T R AR B A 2R B RS E . ENA S8 TERE g X
M ERE. XHTATAT A kX Seifibp e 2 LA B H AP —4~.
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METH_CLASS

B EREZ BB R AR RO E—NDES. BT £5%, FUTMHEH
classmethod () Wﬁ@ﬁ@fﬁﬂ@ﬂgét% °

METH_STATIC

WITE R UL TR 2 BB LR —DE S . B TR #4575k, EUTMH
staticmethod () WE@@%@J@E@%% o

73— A B IR R RN R R A MR IES 87— s

METH_COEXIST
BOTIRR OB AR B 1 5E L WSREA METH_COEXIST , FROANFFE R 1E Lo Tl L
PR SAETTIRFRZ AL, PIAN U TFHE sq_contains BT , FF B M— 44N __contains__()
I E AT YA B IR i 2K [R] 44 A A B2 PyCFunction. AR E SC T BLEAR, PyCFunction R Bl 2k PAEF
RIS R ISR AE . RS PyCFunction F ¥ FH AR HEGG0 R85 e R 8 I SE A DL AL i AKX
e A Y .

PyObject *PyCMethod_New (PyMethodDef *ml, PyObject *self, PyObject *module, PyTypeObject *cls)
BEE: Aee7 A, BT ABL B 3.9 e, ¥ ml #l—  Python callable 345 . VAT 7 A
P ml A G Treallable., 8%, ml 24 SCH— A FESE R
self TESRAEMGEI VRN n1->ml_meth o C eREHY self 8L A . self RIPAH NULL.

callable %) __module__ JEVET DIMRIRLA E W) module ZE K% E . module [ “jj— Python 4}
H, BRI RAERECE TR AR, WRATTH, BRI None B NULL,

& S0

function._ module_

cls TE 9516 C EREH defining_class ZEUE N . WIRAE m1->ml_flags Fi%E T METH _METHOD
WA E R TE S

Added in version 3.9.
PyObject *PyCFunction_NewEx (PyMethodDef *ml, PyObject *self, PyObject *module)

BEME: #Fe95 A . BT RE ABL %444 T PyCMethod_New (ml, self, module, NULL),
PyObject *PyCFunction_New (PyMethodDef *ml, PyObject *self)

BEME: #FHeg5l A . BT EE ABL g 3.4 A, )T pyCMethod New (ml, self, NULL, NULL).

12.2.3 ipiaf REERMRYE

type PyMemberDef

B TRUE ABL (3R A MR ) - RIS C G540 U0 BRI R TR PR SR IR . T SO,
HE HX e M 2 B A NULL 85 R R BT cp_membe rs FEALH

Hrb P B0 T
const char *name
514K, NULL {378 PyMemberDef [1 ZUZHIIESH
TR MR SH, BN .
int type
C G5 iR, TS s T 2 T AT RERY ERUE
Py _ssize_ t offset
IAAE SR F R G G5 R PR b T AE L B DA 0 BAAL A s B
int flags
BAHEA R AT, BRI TS
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const char *doc
SRR, B A IR SR ESH, EASYHEDL. T, BEMHrypoc sTR
R X
BRANTE LT (M r1ags A 0 W), BG [E I R VFRIAIS AV . ey _reaponsy ffEkr R R
FEifA. HLERA . ey T sTRING, FAEHEiRPy rEADONLY., WA Py T oBIECT Ex (DARKIAZ
¥ 7_oBrecT) JR G A AR -

T BLR A (T Py Type_Fromspec () B PRELA &) , PyMemberDef W] &AL & REIAR M I
"__vectorcalloffset_ " FJE N, SRAX L tp vectorcall offset MK . EATLHH
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

(A REEESLN of fsetof () UMl #include <stddef.h>,)

IH iﬁ EI’\] 1}% 3% Etp_di ctoffset ﬂ]tp_weaklistoffset EI ﬁ ﬂﬂ " dictoffset_ "
Ml "__weaklistoffset_ " J& 0 # AT X LMW E X, (H R # WY EBEIF K
FPy_TPFLAGS_MANAGED_DICT Py _TPFLAGS_MANAGED_WEAKREF ,
TE 312 JRAS K AT : PyMemberDef FHAZA T . ZTEZ BIRART, BHEEAFE "structmember.h",
PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
& T e ABL FEUS T Hidik Get an attribute belonging to the object at address obj_addr | 1% 5 15
MEM. ZEMIRDA pyMemberpef m FHHIAR . HHTHTIR ] NULL,
e 312 MUK K AEAS T : pyMember_GetOne ¥ 27 H A2 B, BFEEAFE "st ructmenber.
n" o
int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)

& T HUE ABL K@ T (00Tl obj_addr (X R I JEIERCE BN G 0. WA BN PyMemberDest
m AR . B IRA] 0 T R W 2% [ 17 R

TE 312 AN K A8 T : PyMember_SetOne ¥ 520 H . FEZ BIRARH, B ALHE "structmember .

h",

B R B4R
PAUREAR T 8 Fl T PyMemberDef. flags:
Py_READONLY
ENIEEVNE
Py_AUDIT_READ
TEREBCZ 7 & —> object .__getattr__ HHit=ff.

Py _RELATIVE_OFFSET
FNIZ PyMenberDef S Hor fset RIRWIR A FRCMEIRN MR, MAZKH pyobject [
Tk 5t
HAEHE R i pasicsize QUEEZRIN BRI MEPy_tp_members ML ALMRY . EAEHMHILT 2
58 1 2K
RXAEAR A GEFEPy Type_sioc W], FEZRAVEINIA ¥ B ep_members I, Python & if kR
FfpyMemberpef. of fset W HAHXT Pyobject Z5MARI M & .

TE 3.10 fiiAS & A2 A8 ¥ 3@ L #include "structmember.h" FEfL[¥) RESTRICTED, READ_RESTRICTED
Hl WRITE_RESTRICTED % ©. #% # /. READ_RESTRICTED Ml RESTRICTED %% [d] TPy _AUDIT READ;

WRITE_RESTRICTED N EEHALMVER .
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TE 3.12 filiAs & A A8 BE: READONLY 724 B 4 Py READONLY, PY_AUDIT_READ Zf{ ¥ 44N Py_ BiZ%. ¥t
LRIMIERFIGA T . FEZ R Y, XA FRTFTE #include "structmember.h", %3k CAAIR
T IFPRAE T A 4 R

R RAE

PyMemberDef.type ﬂ[/j%?@]%%ﬁ: C %E*EX'TF‘J.E@?Z?ZQO Y:E Python ’:Plﬁl'ﬂliﬁkj"_l Hd‘7 E){Qf%ﬁzi—%ﬁ
xR ) Python 278, 24 )\ Python 5B G, BRIl C 2RA0 . WARTLERde, M&5k—14

F‘,—T%éﬂ[] TypeError ﬁ ValueError,

BAERRE A (D), HUIREERH del 8 delattr () MHERAX R e L .
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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 ZBIMREHF

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 BRESE
"tp f&fi”

PyTypeObiject f& e 248 | HAY R B =
l%f’age 248, 2
CTDI
<R> tp_name const char * __name__ X X
tp_basicsize Py ssize_t X X X
tp_itemsize Py _ssize_ t X X
tp_dealloc destructor X X X
tp_vectorcall_ offset Py ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc _ setattr__, _ delattr__ G
tp_as_async PyAsyncMethods * %ﬁg’fl %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * %%‘2?11 %
tp_as_sequence PySequenceMethods * FAEAs %
tp_as_mapping PyMappingMethods * FHAs %
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 ? 7
tp_new newfunc _ NEw___ X X ? 7?
tp_free freefunc X X 7?7 ?
tp_is_gc inquiry X X
<tp_bases> PyObject * _ bases_ ~
<tp_mro> PyObject * __mro__ =
[tp_cache] PyObject *
[tp_subclasses] void * __subclasses_
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
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 WEshrE AR (ks L) B3,
<> REGF WA FRIEERILRIT A NuLL Hgh 2 R .
[: &5 NI A FRABE B EEH .«
<2R>J (TENTIZR) FrRTFB20THEN CRiEZ NuLL).
VilB
»Q”: JEPyBaseObject_Type FiXHE:
T fEpyType_Type F1RE

"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. RIMREMLGF
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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 *
250 pyobject * Chapter 12. RBIETZH
hashfunc PyObject * Py_hash_t
richcmpfunc PyObject *
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WESREEZ KR typedef BHHEZTEAFELE .

12.3.2 PyTypeObiject X

Xy rypeobject MZEHE LATPATE Include/cpython/object .h W E|. AT ES%, XHER
TH A E S

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* AT, & A A "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* JH T4 W */

/e R LA RBAEN T </

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;

/S RTREXG T ER */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

s BERBERE (RBRT Z#HKE) +/

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

s AT UBAN/BE Zn RARF SR EHR */

PyBufferProcs *tp_as_buffer;

/* RTRXTF#®/§ BREERERAEANBERT +/

unsigned long tp_flags;
const char *tp_doc; /* XM FFE +/

/* FE 2.0 RAREDEE A +/
/% K BTA FL A By X £ R E B </

traverseproc tp_traverse;

s MBxradxt & A </

inquiry tp_clear;

/¥ B 2.1 AP A X~/
/¢ BHEBEE </

richcmpfunc tp_richcompare;

/* HEIRBER */

Py_ssize_t tp_weaklistoffset;

/r BmRE A/
getiterfunc tp_iter;
iternextfunc tp_iternext;
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/ BUHRBRTEUNE »/

struct PyMethodDef *tp_methods;
struct PyMemberDef *tp_members;
struct PyGetSetDef *tp_getset;

/s FEXRBGEG R, RAXAKENT 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; /* MERWEBRANFEHE */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* K EBNTIMF */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/v RKABREENARLE, £ 2.6 JFFM </
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

/x KRB BT R LA GMLEE ~/
unsigned char tp_watched;

} PyTypeObject;

(% L 50)

12.3.3 PyObject #&{ir

RIS G EERY R R T pyvarobject GikfR. ob_size FEH TSI (M type_new () A, HH
i class iBAJE ) o HERPyType_Type (JURB) AR i itemsize, XEWREBEMILH (BRI
ﬁﬁx#%%) IR HAE ob_size FER,

Py _ssize_t PyObject.ob_refent

& FHa ABL X 2RAN 405 1%k, H pyobject_HEAD_INIT EWIMAIL N 1. WX T #
Aorfieny KA 7, RASEE] (Hob_type FEMIZEANXT ) REHATATIH. BXT 259

gy KAt %, Sl BT AT
B
TR AR L.

PyTypeObject ¥*PyObject .ob_type
& FRor ABL X2 R AY | B m) it 2 oA, ‘B i % pyobject _HEAD_INIT S HURMY)
G1b, EMME—BIE N T2 sPyType_Type o &N T HEI AP R 2 /D7E Windows |- 1]

A, iR mAEe—AATHRIia L. N

BRI 4L 338 NULL %4 %2 PyObject_HEAD_INIT

H HARLR A A6 1L R BO TR IS HAMAT 35 2 AR ae fak > B SRR A -

[Foo_Type.ob_type = &PyType_Type;

J

KR M4 A @ R AT SE B 2 /i 5E . Py Type_Ready () 3K ob_type 2754 NULL, IR E,
NP EAT IR A EE R ob_type FB . WIRZFBENIEZ(EN Py Type_Ready () FEARLSTHRE .

MoK :
BT Bl TR IARK
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PyObject *PyObject ._ob_next
PyObject ¥pyObject ._ob_prev
X EAVAEE X T %% Py_TRACE_REFS B TEfE (Z[# configure ——with-trace-refs option),

H PyObject HEAD_INIT ERAFFR AWML NULL o Xf T34 o feas s 2, XA FEIRA S
NULL o XT3 A5 aeagaf 7, XA BN TR QARSI e BT TGS R sk

EMATHTEAMFXEN. Bl HIEZE sys.getobjects ) B, TERE THEALF
PYTHONDUMPREFS i, ¥TEiZfT45 s B8R 1% BRI AT 42

Aok :
X F BT RIYK,

12.3.4 PyVarObject #&{iL

Py_ssize t PyVarObject .ob_size
BB THE ABL XA o meay M A3 2, BNIZEHIRIEHR 0. X T a0 & 4 fehy 22 2, B
HREIRI TR Lo
ST BN A py_s12E () flpy_SET _ST2E () FERVGM .
Mok :
FRBURYR ML

12.3.5 PyTypeObject #&

BFMEAIEAE — A/ INTTRRA YR X R . WPy Type_Ready () W DATEFEIMR A NULL I3 B —MEHR
LIBEH A “BRIN” NI (BHEEAEPyBaseObject _Type MlPyType_Type BT L F B br
W EAE . )
const char *PyTypeObject .tp_name
R &R AR A NUL 45 B EAF R e st . AT IR 4 i R 2S8R Y
AL JRHIR—N RS, RIGEIINREIAR; ST ESRE, B R RAIAR. G
Pod R, W22 52 &4 10— B, FE6 p B0 o Hidsis v g L
B2 8 T RBNY B HA tp_name PIURILAT "P.Q. M. T

XT3 A5 o leay R 7, XN RBUAFR, TR FRRAES ' module ' HEAH A HLIRATE
TERBF M,
X o mea KA %, p_name TR MG —A NS Ba— MRS Z B ITE AR 1R
A __module_ JEMEVIN, kg — a5 Z FHTA WA AEN __name_ JEHETTIF.
WERAAFAE RS, MBS cp_name FBORIHEN __name__ JEHEVTIE], T __module  JEMENIFFZA
) (BRARfE b O e B, QB SO ) o X R JOERTRI R BL AT pickle., AL, &
WALTEH pydoc G @ RBIHR SCRY HHIH .
BFEBORT R NULL, ‘E2PyTypeobject () HME—MEFEL (R TIHEN to_itemsize PIAM).
Mok :
T RACRG R T EL

Py _ssize_t PyTypeObject.tp_basicsize

Py_ssize t PyTypeObject .tp_itemsize
TH X S BT DA R S B S0 DA AT R A KN
FKB A oy Ry Rl SE BN [ 2 K B H tp_itemsize FELH W B YLK AL L HICH
K B H tp_itemsize %&ﬁT?ﬁlgE’Jé’ii PO T YR A, P
SC 0 H A A T ) i tp_basicsize ZA B KN (X % LW ) A

FPyunstable_Object_GC_ NewWithExtraData () sZE.)

ST LB Rl AR K BRI AL . B i B ob size B, HEEBIR/NHN tp_basicsize I N
%u tp_itemsize, /E\ZEP N j\]XT%EI/J ukrﬂv
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PyObject_NewVar () %R NAHAE NS, R HAAFAEL G ob_size FEIH . iHHEREAEL
ZJGob_size F-EIREMRAT HAW A AL . B0, int SEBIS PARARSCEUT & LH T KR op_size
FIELEROL; N E AR LR/ 24 ] PyLong_Export () A5,

O #ik

ob_size FERN MM Py _s1zE () flpy _SET _SI1zE() 21N,

AN, St R Eob_size FEIFABWEZ LA MM AT KR . Biltn, 1ist 2885
BIRAE KR, BRI BT ob_size FBL, (M int —FE, I ke BT list Y ob_size.
BN PyList_size () %)

tp_basicsize WK tp_base FIFEIER/N, I EEALE IR HOMNERE RN

WHE tp_basicsize WIEHA T 2 FERH T A A SLHIA R g5k L sizeot 2HATF. XA
LER R R T A I B R B 25 R . W) iE UL, tp_basicsize MK FHEFHIAN

tp_basicsize,

AT 2R object M FEA, XANEMKUFFEPyobject Bipyvarobject (HAREHR
Tob_size @A/ L) BN TEE 200l Pyobject HEAD 8{Pyobject VAR _HEAD JERE X
.

HRRNASE GC b3k KN, bR SK AR Pyob ject _HEAD f]—34)

S F T F UK R 45 K (K (B R R WE B, 3 B WPy Type spec.basicsize
MpyType_FromMetaclass ().

A KX TR«
s tp_basicsize 4h /il & _Alignof (PyObject) M fii . 24 40 & W 0y I8 #¢ 7& 1 4%
T pryobject HEAD [ struct FAJif] sizeof B, eSS — 5. 4G C struct,

B E SR __attribute_ ((packed)) XAEMGRIFATY MY, XRFZIRIITHE.

o WARAIARSH T ERFEMIXFE, W tp_basicsize il tp_itemsize WY R iZX FE M
B ORUL, WER—DEBP TR FEAE T double, RELELM TTEX AT EBARE
_Alignof (double) 54K

Pk :

XU B R B AR . (WU, WMRFBHE, Weyrype Ready () $f#5 D1
ok H B, XFTREOIRTE LA IMFEAE . )

WERFHFEAE — N EBWcp_itemsize, IATEFHBAP R cp_itemsize WE A IIEZ(HE
WRANEAEN (R B %A A HAR S ) .

destructor PyTypeObject .tp_dealloc

TR LB BB S5 o BRAIFPRIESS RSB R I A SR (R A BIXS R None FI E11ipsis
HREE), T ALZIE SGXA PR RN -

[void tp_dealloc (PyObject *self);

J

L5 AT BCN R, Py _DECREF () Flpy_xDECREF () 7% &V FHMTAY pR L. DU, SEBIAS SR AT
TE, HERA TX MG . Hrdy sl B0y L RE0Z L FIA A 51, BRI E 1 g
WAFZE o X ({5 20 T 22 o DXERE T 0 T o BICRE R 1 R eR 50 IR 8B ep_free bR
B WEARZEBURT R (RikEpy TPrLAGS BASETYPE JEARNL) , WA H R X 4
FIRETCAS T A Wb E L tp_ free. XFGRRETAR Y. A 43 TE S 4510 sk T 08 ) A9 R JIC s s o S s 1) 2 e
FPyobject_New B{Pyobject_Newvar 43FECHY, WIREESEH Apyobject_Del ()5 UNERSLHIZMH
Hpyobject_GC_New B Pyobject_GC_NewVar 43BECHY, WIREASE N PyObject_GC_Del (),

WAL T SRR ML (85 T Py TPFLAGS_HAVE_ GC EARNL) , WIMTHI RS B 78375 AT ] B 51 7

1EQZT%ﬁ]i)%ﬂqPyObjecthCfUnTrack ()o

254

Chapter 12. & Z



The Python/C API, Z1Thi4 3.12.11

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self)->tp_free((PyObject *)self);
}

iha, WHIZEBR W (Py_TPrLAGS _HEAPTYPE), WIXER M ZRBURERAR G, BERGE R
KRR R TA 5 GBidry DECREF (). N T REGREZSTRE, BHAYSEI =T

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_~free(self);
Py_DECREF (tp) ;

A B

AR B [ A Python 71, tp_dealloc AIPAMAERE Python KARHEHN , MA U A2
A RIGERE (WERIZA G 5 TR —85), WRZAGFAAT RE Ll AR e bR BIIR
AR BT ) o 3% Python APT R IR UEAZ I, 2 to_dealloc {8 I FTTE M SR F
FaJRfEREas 9t (GIL). {Hi2, ARSI RS T ok B H A C 8 C++ FRRXTSE, TR
2/NDHIRTEII ] tp_dealloc HYZRE b8 EBOX BEXT QA IR A PR AU AEAT B o

ok :
T B T R
Py _ssize_t PyTypeObject.tp_vectorcall_offset

— AR RS H vectorcall w330 52 B X G 19 52 1) 2% R K0 7T 308 B0 i 7% BE, X J — b L A7 B2
W ep_call EARHIBALERE.

BT BANAE R ® T Py _TPFLAGS_HAVE_VECTORCALL WEARMME . fEHLIEHLT, B8Hh—
é\vectorcallfunc T‘é‘%fiﬁﬂqjﬂﬁﬁﬁzﬁﬂgﬁ?éﬁo

vectorcallfunc $8%1 7] G0 NULL, FEIX R OL T LRI AT M4 Py TPFLAGS _HAVE_VECTORCALL Y%
B s R EGIERIESRIR R tp_call,

Rl B T Py_TPFLAGS_HAVE_VECTORCALL MR B co_call FHHREAT N Y vectorcall-
func FRE—E. XA]LAE NS tp_call &K Pyvectorcall call () FSEH .

E 3.8 WUAS B A A 3.8 1T, XM fr 4 to_print. 7E Python 2.x Hft, B THT
EIE|SCF. 7E Python 3.0 % 3.7 1, BERA B .

TE 312 WA B AR FE 312 2B, AHERET 3R A SE vectorcall Bl . 24 F F7E Python £€
Wi call B, HA p_call 9F N, RATREMTE 5 vectorcall (REUA—2L. H 3122, &

B call @i iEMPy_ TPFLAGS_HAVE_VECTORCALL JHAREZEF] vectorcall {4k .
ok :

YT B R RS MK, B2, Py TPFLAGS HAVE VECTORCALL FEARHEARN BIE S K. R E A
B E, WFAERS i fvecrorcall, FrAER MM T Pyvectorcall _call().

getattrfunc PyTypeObject .tp_getattr
— AR IR IR PE 7 A5 5 B R TR

ZTBCIM . HEPOE XN, MM o _getattro G RE, EHEZ 4 CTFHFHBS
FORBIEY , A Python “FAFHRXTSR

Mok :

Ay tp_getattr, tp_getattro
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ﬁ?fﬁ%%ﬁ?%ﬂltp_getattro }5)?2[7&7?( ﬂ;‘{?%’@iﬂlﬂ@tp_getattr ﬂ]tp_getattro itﬁg NULL Hﬂ"lz
TRAEM I E LB G YK co_getattr fltp_getattro,

setattrfunc PyTypeObject .tp_setattr
— AN 1) R R A SE B BRI B S M T TR

ZEEBECF M. BBHE LK, WiZMtp_setattro f{IME—EE, HEZ—4 C F5ESE
FOREMS, TAJE Python “FAFERXT4 .

ok :
ﬁ‘éﬂ tp_setattr, tp_setattro

ﬁ?&%%ﬁ?%ﬂ%ﬂtp_setattro Fﬁ%% é‘[?%iﬂﬂ@tp_setattr %I]tp_setattro i@ﬂf] NULL Hﬂ’
ZT R RN BRI R LRI K tp_setattr flltp_setattro,

PyAsyncMethods *PyTypeObject .tp_as_async

1 — M ESTE C )29 b Blawaitable Flasynchronous iterator YRS HAIXFGAH FHR 7 BLAI P
iRk WS TF AT 2k TR

Added in version 3.5: JE2Z i FR N tp_compare Hll tp_reserved,

ok :

tp_as_async FERAXYARK, (HITSHTFEASPRMIARK,
reprfunc PyTypeObject .tp_repr

— ST N E KL repr () BURREUW AT EFRET

MEA HPyobject_Repr () HIHFA:

[PyObject *tp_repr (PyObject *self);

P RR BN :L_[EI#/\ FpH3 R Unicode XT%'% TIE*E UL, LR Mk [0 — N4 HR, 240

ey eval () I, REHG fr.ﬁEl’Jf/Tf‘, e #’*ﬁﬁ*ﬁﬂ@é’ﬂ]‘% R ATAT, MIERY 2
J‘BIE]*/I\W\ <'3%‘<9?U\ > %E’JT%);‘ZFH%TE%EEHX#%E@%@%H@E‘J?%%0

MoK :

BT Bl FRBAK

BRN:

WRARBEZ T B, WIRE <3s object at sp> AT, Hf o HRHHNEBATER, «
RERF AT SR N A7 Ak

PyNumberMethods *PyTypeObject .tp_as_number

A A AR R, KA RS RATB T TR A R 7 B X T B SO S
WAL T2 F 25 MR,

MoK :
tp_as_number FEASPAMRK, (HIrWEH TSP MR .

PySequenceMethods *PyTypeObject . tp_as_sequence

R — AW FEE, K s ST A SR SR AE W B X B SCRY L
7|t % sE MK,

Bk :
tp_as_sequence FTRARWIK, HITUEHTBRABRMAMRK .

PyMappingMethods *PyTypeObject .tp_as_mapping

PRI AP RS, o S PATRSR HSUR X G AR S 7 B o K 287 B SR i ke
HEF R IR,

Aok :
tp_as_mapping FBIARMR, (HITE ST B HRMAPIR .

256 Chapter 12. &R X HF



The Python/C API, Z1Thi4 3.12.11

hashfunc Py TypeObject .tp_hash

— ANPGRS T N R hash () BYBRERI T R FS4AT .
HEZ Hpryobject_Hash () FIFFE:

[Py_hash_t tp_hash (PyObject *); }

~ 1L ABAE R IEF R EERGR W] 24 B A (R A AR S e, R B — A R TR ] -1,

MLFE (Aotp_richcompare) ARWE, FAXFZNRIEA X5 K TypeError, X F5HFHK
ijyObject_HashNotImplemented()PFHEJ:J0

BB Rl pyobject_HashNot Implemented () PABH IR AL BRI AIG A5J7 ¥5 « 7E Python
JZHX RN __hash = None [JZMt¥), liff isinstance (o, collections.Hashable) IE
iR [A] False., VRO RN : 1F Python EHiXE—1TKN __hash_ = None &ffif5
tp_hash fgfjﬁ&ﬁﬂ\ijObject_HashNot Implemented().

ok :

ﬁ}ﬁﬁ:tp_hash,tp_richcompare

ﬁ? Q%%ﬁ%%ﬂﬁtp_richcompare #@%7?{ %?%ﬁg[ﬁ’ﬂtp_richcompare %I]tp_hash igjf]
NULL B} FRABUE R4k K cpo_richcompare Mltp_hash,

ternaryfunc PyTypeObject .tp_call

N AT R S IO G R T B4 1] R AR L . AR AT 2 v RS WZ A R wonn., HAE A
%PyObject_Call () EI{]?FHI_J

[Pyobject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs); }

ok :
i N e LK Y

reprfunc PyTypeObject .tp_str
—ANAER SR E str O AR REITEE . (EER str BIFER— DR, str 0 B
%E’gwiﬁ%ﬁo G ARF  pyobject _str () PATHEREAE, Mpyobject str() R HZALRR
HE4 Hpyobject_str() WIAH:

[Pyobject *tp_str (PyObject *self); ]

ﬁu’ﬁw\ﬂ R [E]— AN FAFEREL Unicode XF4: . BN Y24 KU MXTRERRIRIESL, HR
R BAE print () AP HAL N A —EEH A FRRIEX.

Bk :

BT Bt TR IAK

MRBCEIRT B, FHpyobject _repr () KR —NFRFHFIRIE A
getattrofunc PyTypeObject .tp_getattro

— AN T BRI T R R TR

HEZ Spryobject_cetattr () W)

[Pyobject *tp_getattro (PyObject *self, PyObject *attr); ]

A PAJ B HRFR - B h PyObject_GenericGetattr (), BT EFNI S @M M =X,
4ok :

ﬁ‘éﬂ tp_getattr, tp_getattro
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ﬁ?fﬁ%%ﬁ?%]ﬁ]tp_getattr ~i@%7¥< ﬂ:‘l?%iﬂﬂ’gtp_getattr ﬂ"ﬂtp_getattro igﬁ»j NULL Hﬂ’
TRAVE A YRR tp_getattr flltp_getattros

RN

PyBaseObject_Type fﬁ}ﬂPyObjecthenericGetAttr ()o

setattrofunc Py TypeObject .tp_setattro

N8 ) BRI DA G T AN 3 S P 1 T Sk g 4
HAEEM S pyobject _setattr () [HIFHIE:

[int tp_setattro (PyObject *self, PyObject *attr, PyObject *value);

)

B b, 38 A 5 SRR K value 5 wuLn R M ER R M. 08 R DA O MR % Bk
“NPyObject_GenericSetAttr (), B TIR&ANEIEIEREE .

ok :
ﬁ‘éﬂ tp_setattr, tp_setattro

GRS TR tp_setattr —RYEHK: YFKTWcp setartr Mep_setattro ¥k NULL fif
TRAVE RN YK tp_setattr flltp_setattro,

BRiA:

PyBaseObject_Type fﬁﬁHPyObjecthenericSetAttr ()o

PyBufferProcs ¥*pPyTypeObject .tp_as_buffer

FRm— M RS SE G 0h X2 11 (X G0 ) = BO M S5 F R IR F8 5 o X B2 B SO 2 L 2%
R AT F s AR,

MoK :
tp_as_buffer TERASYARK, (HFr 507 BISPHMAR.

unsigned long Py TypeObject.tp_flags

BT BOR N AR ALHERD o LTRSS SR ARG 3G 5 — SR IEAR U T
%’éﬂ;ﬁ‘% (ﬁjﬁiﬁtpﬁasﬁnumber, tp_as_sequence, tp_as_mapping ﬂ]tpﬁasibuffer %IH%EI/\]?}L}%
ZERIR) THERRE TR, EATE R EIFRERARG MR AR O IR, B BT Y
AU Bl AN R U5 1R HAL A R B8 nuLL fH
ok
AT BRI S . REBOEFAMET S FMARE), iRl MEREEARCE T — MEAR(L,
W F 2B AR ZIAR L BT TGS R IR SR Y G A R BRI A ok, st
e Ul , BRI E S S8 109 TR R A TE ST — s W B 7B  py_1PFLAGS HAVE GC
i S ep_traverse Mlep clear FR—EEARK, WEieil, WRpey rprracs Have cc i
Ve TR AR A AT RBI ) co_traverse Mep_clear FBAFEIE A wor fi. . XXX
AR AR ZHUERRAL B a2 B LR R 1 7
BRiN:
PyBaseObject_Type ﬁ)ﬁ Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE,
frHERD:
HHiE LT AT fTAE | BB EA1#E4T OR BHNE Mitr_flags F B
ipyType HasPeature () i —AYTUA—MIHRL p I £, FRE tp—>tp_flags s £ BAHN
(.
Py TPFLAGS_HEAPTYPE
MRBURIRA DA HE E B 2 BCEX A R AE, BN, @M pyType_rromspec () BhESAN
B, ARSI, HSBIRob_tvpe FEAPANTEMIZRBAITI AT, MRER AT
TE— B LB R I AT INCREF, IF7E LB REA EB $fT DECREF (XA T 52K
RSB HASEBIRY ob_type Bl #9262 44 fT INCREF #l DECREF) . HESRHURY 441 &
FFE Il PN EANTSIB T ENTH SRS RIS .
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Mok :
777
Py_TPFLAGS_BASETYPE
2R AI AT AR S — DR B B R BB HZ LR i B IR LR B v e, ke
BURF IOV TR AU (AT Java iy final” 28).
ok :
7?77
Py_TPFLAGS_READY
YRS Gl Py Type_Ready () 584 SLHIAMITZ ERR AL RFHE IR
Pk :
777
Py_TPFLAGS_READYING
Y pyType_Ready () AAERIARAL I BN G i B8 P % LU AR L1 B 150
Mok :
777

Py_TPFLAGS_HAVE_GC
2400 G 3R B IR A 2 5 B X A AR . a0 SR B E T X A n, ) SE ) s i i
Hryobject_cc_New RANEHAHFHryobject_GC_Del () FAHH . WEAFES WAL Z K7 L
BB, XA B ERBIRT G P HE GC MK F-Btp_traverse filtp_clear,
ok :

A4H: Py _TPFLAGS_HAVE_GC, tp_traverse, tp_clear

Py_TPFLAGS_HAVE_GC K& 5tp_traverse Mltp_clear “FE:—EodR , Mt EUi, 0
Rpy TPFLAGS_HAVE_GC TEAMVAE TR PG s H H R B F W ep_traverse flltp_clear
FEBAAEI B nuLL {15 .

Py_TPFLAGS_DEFAULT

R MR TR RS A R TR T A G RS . H AT, EaiE AR

Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
ok :
777
Py_TPFLAGS_METHOD_DESCRIPTOR
A R T I RAT ARG E Tk
WA type (meth) &E TR, IA:
e meth._ _get_ (obj, cls) (*args, **kwds) (H 1 obj A & None) W W 2 #r T

meth (obj, *args, **kwds).

e meth.__get_ (None, cls) (*args, **kwds) WIZEHT meth (*args, **kwds).
WEHEAR N ob3 .meth () XAEH AT VAR B AL EXFEES N ob) .meth GG “48
ETR” W5
Added in version 3.8.

Aok :

BEHEAR AR P AT BB Py TPFLAGS TMMUTABLETYPE JEARHIZS LT AR . X T4 R 287,
Mip descr_get WA ETE LS W LA .
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Py_TPFLAGS_MANAGED_DICT

ORISR I RA ~object. __dict__ Jg1h, It Hix v Sifyzsa g VM B .
WERBE TR, Wey_rrriacs_save cc N 4 E .

Added in version 3.12.

Aok :

BRI AR, BRIERENEERE T ep_dictorrser TR

Py TPFLAGS_MANAGED_WEAKREF

P HURF LR R S S 2 SR mT R 5 L Y

Added in version 3.12.

Aok

BEREARRER AR, FRARFEASBR B E T tp_weaklistoffset TR,

Py_TPFLAGS_ITEMS_AT_ END

BUE T AR/, Watil, BT o itensize (HIYFAL.
Fon I 28 B SE B A T AR RN ER A L T S B N A KR OR B, H e B &l

Py_TYPE (ob7j) —>tp_basicsize (BNTHKATHEA—F).,

MUCE IRy, IR RITA TREA MM NN, EAARRA RN, Python A&k
XA

Added in version 3.12.
ok :
XA TR AR

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_ SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS

X LETHAR Y Py Long Check () 4 BRBUT PG & — D RBLZ G N E BB 728 XAEW
£ R Lz RN Pyobject _TsTnstance () BEHRME . 4K B N EZRBIN B & LB
MIEHHIR E Hep rlags, 1505 XFER ST RS B A A RD R DR A A (6 ) Ah 2 it 2R
ANEHIFTH -

Py _TPFLAGS_HAVE_FINALIZE

YRR GER T AEAE tp_finalize RIS BB XA LR
Added in version 3.4.
H 38 lAFH: WERC AN ELER, FAMESSREREGH KD L EF

Y{tpﬁfinalize ﬁ;ﬁﬁic

Py_TPFLAGS_HAVE_VECTORCALL

MRS T vectorcall Yril W& PEE XA EFL. 1§Z 5 tp_vectorcall offset | fiEl.
Mok :
WERYIR T tp_call MAH YA R
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Added in version 3.9.
FE 302 AR AAETE: IAESEN __call O FEMEHIRER RIS PR IR
PUAE LR RER AT AL FE I bR o
Py_TPFLAGS_IMMUTABLETYPE
ARSI G BB AL I M TeiA A i B s e
PyType_Ready () 2 HBIA#4A L2 B HXAHAR.
Aok :
AR SRR
Added in version 3.10.

Py_TPFLAGS_DISALLOW_INSTANTIATION
AAVBIE IR LB fep_new B NULL I HARAERFAFH AR __new_ #.

XA bR 0 AE A B R Y mi KR, A RAEZ . B, B AU % 2
FPyType Ready () Z B E .

MR tp_base i NULL B{3 sPyBaseObject_Type Mltp_new ;y NULL NHZEIRSAEH 5 %

o EASRE.
Aok
AR SR H2, TIFARGELOIE, BRAFENERAE T AN NULL fcp_new (X
Hfigidid C AP SEH).
O #ik

TR I H RSO — IRV LB T IR (BIAX T abstract base class), & 7)1 I
br. BRMBOER, 1hep new KT,

Added in version 3.10.

Py TPFLAGS_MAPPING

XA FORRAL AR A2 A SE 90 AT ATERS A match LAY B AR PEFCRES . & SAETEN)
B T4k collections.abc .Mapping Hﬂ’ E fj]‘bﬁﬁ, %E{Iﬂﬂ‘ collections.abc.Sequence

I EUH AL
O #i
Py_TPFLAGS_MAPPING FlPy_TPFLAGS_SEQUENCE J&H J*HJ; [ENE AW MERESEER
B o

Pk :

XANEFRAF B M AR BB Py TPFLAGS_SEQUENCE HZRBYIT 4K

& B0
PEP 634 ——Z5F WA= ICHE . HTE

Added in version 3.10.

Py TPFLAGS_SEQUENCE
XA HERROHE W 2R SE B P DATE I AF mateh ACRSERI%) H FR i VEL P 0B & ey
ﬁ?%’f& collections.abc.Sequence ElTj‘ E iﬁ]ﬁﬁ, }FT;E{fﬂﬂ collections.abc.Mapping
R EH B
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O #ik
Py_TPFLAGS_MAPPING FllPy_TPFLAGS_SEQUENCE & H.JFHY; [FIR)E H PN ERR 55 2R
o

ook :

XA AR R M AR B Py TPFLAGS_MAPPING HZRBI T 4K

> BR
PEP 634 — 45U DLIE : ALYE

Added in version 3.10.

Py_TPFLAGS_VALID_VERSION_TAG

PERAE . N R BCE SO B B AR, T R B — A R B R iy i

fﬁPyTypeﬁModified()

A EE
RAHARFAET RS, HRJET NAERRF A B B . ERAEARA R CPython Hi
AR R

const char *PyTypeObject .tp_doc
—/NU R FE [ 45 RS G ) SR AT ER I A NUL S53R0) C A AF R8T . 85 pisia b
FRFNRBLH] I doc_ J@ME.

Aok :
XAFB R LR,
traverseproc PyTypeObject .tp_traverse

—ANE] PR ) B SLIR SRS ok D BRI R B o ARSI RAE R T py_TPFLAGS HAVE_GC it
PROZIBEE I . BRERSE 44 h:

[int tp_traverse (PyObject *self, visitproc visit, void *arg); ]

£ 5% Python 3573 RISl ZE A B 22 (5 B AT FE (2t 2 578 & B3 A el — T p AR .

tp_traverse fREF IR M ORI IEIAG I o cp_traverse BREH AL SEI A L1090 (1) B
A ETZ S A 1Y Python 42 %) i 51 _E i B py_vistT (). BN, PATF K H _thread
Tf}ﬁ*ﬁﬁ%%@ﬁ local_traverse():

( 2
static int

local_traverse(localobject *self, visitproc visit, woid *arg)
{

Py_VISIT (self->args);

Py _VISIT (self->kw);

Py_VISIT (self->dict);

return 0;

}

THHEE Py vIsIT () ALBEHE R PASINEIRAS | B8 0 ERi . BREAFAE— ) self—>key I,
{HE H ek NuLL B¢ Python “F45 5 A I A BB MG EAS | FH B —34>

AES— 710, BIVEEARNTE AN B B KA 2 BN ERE | R —5R4 . VE VR Sl B R AT 9% ] RE AR
B E H M g LY get_referents () BT SEIEE .
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O B

B Wep_traverse i, JALBIFT WA KRR FURATRINENRERT] ) A DA . 26
B, WER—ADXRE 1L cp_weaklist MRFRFITIH , ABASCHREER (p_weaklist Prii i1 Y
XFR) Bt ARSI X SE B A B 4510 B B 95551 1 G551 1512801 R S0
535 HALE, (HSEBIBA R TERASET AT, N RIS Bl B AT AV B ER) -

B Py _VISIT () BREY Llocal_traverse () W visit fl arg B S B EGIGEWAIR: NEME G
£EAT.

ey XA LG S A RG] H. H LB 1R 8 B ek B B A 1T
WPy _TYPE (self), B8tV HADSEFFLIAS (Flan— R FLESE) 1) tp_traverse X
WAES T A WERBAA XA, AR 0] R 2 I .

TE 3.9 WA KA AR T e PE R AL 24 1)5 ] tp_traverse HIf) Py_TYPE (self) . FEFH-[ Python
A, BT bug 40217, SXAEMRT 82 T B0 R 2 A 2R it .

A34H: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

%F B & Hep_clear Py TPFLAGS HAVE_GC AR r — 2 9% 1 28 BY iy 4k 7k 1 2R 7 g A,
tp_traverse ﬂl tp_clear E?%’;ﬂ EPiQﬂg%)ﬂUEﬂ]%M%‘M%%’%ﬂ%?ﬁo

inquiry PyTypeObject .tp_clear

— R RR G 1) B SR DGR A T PR O TR B AR NS TE A T py_TPFLAGS_HAVE_GC Jit
FROEI BT . R4 R

[int tp_clear (PyObject *); ]

to_clear G PRBBUN RATBERLIR RIS AEDE PR BN FPAS I B A 0B 2R 5 L . BRRTE, REEHHY
JITh to_clear BTG B —E AT T 5 U ERR. X MRy M, o BLANA L 5E H#g
it Sl ep_clear ¥ BN, JCHRMA LRI I co_clear AL, FIA W REIEM] SE4 ] oodl2
RGBS o clear BREABUE AFTHATMT A& T IEER . XA 2
SERNRERIERRY, I AR R S H cp_clear MG P .

tp_clear HYSEBUN 2 Z 7S BIHE 0] H A S AT RES Python XFGT I T, 5 10 L6 A A Y PR 5
B NULL, AR T B B R

P
static int

local_clear (localobject *self)
{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw) ;
Py_CLEAR (self->dict);
return 0;

(
(
(
(

}

W24y _crEar ) %, PUOMIERRG IR RARGAPR - F5 180 S0 5 e 48 96l 2 0f
SIFEE B R NULL Z 5 A REROREL Gt Py pECREF (). 32 HRERE| T fE S SRR A
MRS RAR B, A — TR g 3, Hoh ] RE A R AT A Python AURY (bh T IR B 1l 55
MR AL 555 ) o AR AR RS A T REFHK T self , AR 23X iy 1 00 25 A R i 4
Bt NuLL R AR Y, X self ANER AL SR RA T HYM A . py_cLEaR () FRRFPAE AR
AR HAT LA

W R tp_clear AR & RAELBIBIGH D TLZ IR . B0, 2451 HTHEUR AR E X R 1k
AT, A 288 AR U g 1 2 EHEJE ] cp_dealloc.

R Hep clear BREH HWZITHAGIA G, Fr AR TR BEE B BT A 2 X 2. 40 Python “F 4% H3 5L
Python %4, BMIILES SIEGIN. 7—JrT, WHERIT &40 Python ¥4, J4i 5 L4
E{/\J tp_dealloc @%&ﬂé@@ﬁtp_cl ear ﬂjfﬁﬁ@o
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A 5% Python 173 [A 4 )5 ZE 1 B 245 BUATAE 1o %8 ) 3R Frss el — Y& .
Pk :
A4H: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

BT B Htp_traverse Py TPFLAGS_HAVE_GC JHARNL — W TR BB gh K WK EAR L
tp_traverse fMltp_clear T TRAVPE RN E N IHCRF MBI RYRK .

richcmpfunc PyTypeObject .tp_richcompare

— AR ) AR R A R, sREI B4

[Pyobject *tp_richcompare (PyObject *self, PyObject *other, int op);

B MESRRUL N Py Typeobject JE ISR SN

PR R 23R o] BRI 2528 GRS N Py_True B Py_False). HIRARE L HEIET, BEUAR[H
Py_NotImplemented, YIRZEAE | HAHE RN EAHLRE] NuLL H 3B — 5w A& 1

%Tﬁﬁ%ﬂiﬁ)\(}ﬂ ﬁf tp_richcompare %[]PyObjectfRi chCompare () B‘]%E/[\?ﬁ}ﬁ( :

Py _EQ

Py_NE

Py GT

Py _GE

€ LA e T AR S 4 i LA R A
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

MZRFGR ] Py_True B{ Py_False, IXHUT HEHILER . VAL_A fil VAL_B 7512 v i itk
C IWRGEHAFHATHT I (Bian, AT RAK C BEEGF 50 . 5 =S HERH G K1z
¥, Hpyobject_RichCompare () WZE—F.

IR EUE R — i 1 strong reference.,
KRR U, BRI Z R R ] NULL.
Added in version 3.7.

4ok :

44H: tp_hash, tp_richcompare

iz%&%%ﬁ%%ﬂ[ﬁjtpfhash ~@Z%7¥( ﬂ:‘l??@ﬂlﬁ]@ tp_richcompare gl tp_hash i@ﬂg NULL BTJ’?‘
KAV R4 tp_richcompare fllep_hash.

PyBaseObject_Type &Pt T —Atp_richcompare WISEEL, BRI ABIAEK. HE, AR HE X
T to_hash, WIS HRAAR 8RBT HAZ B SLHRETCVE S AT HLAL .
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Py _ssize_t PyTypeObject.tp_weaklistoffset
BIRMTF BATIRZ BN 3R, (H 2 QR ] BRI 24 U Py TPFLAGS MANAGED_WEAKREF

AR RIS W55 5 R, WNZ B KT I A B 555 | A 383K 1 S0 285 A o 1) Al
B (240 GC 3k, WRAAENE); M ER i ryobject _CleariieakRefs () Fl PyWeakref *
PRELMTH . SEBI AT EASE—A> Pyobject* FERIMFEHWI MR A NULL,

ANER ST B S tp_weaklist {8 Ja# 2RO R AT 1555 %k .
[RIHi% B Py TPFLAGS MANAGED WEAKREF fiflltp weaklistoffset PFSEEHR,
Rk :

R B S FRAGOR, BRSNS N . FIRBRTDATE 5 RS B XA TR
4§ﬁﬂ§$lﬁl?%%ﬂﬂ@§%§lﬁﬁﬂ%o R TA) 3k MRl cp_weaklistorfset FEIW, FrAixX iy
AN B R

MPAEtp flags FEEPIKE T Py TPFLAGS MANAGED_WEAKREF {\i, Wtp_weaklistoffset Yk

BORGUE, AR I B R4
getiterfunc PyTypeObject .tp_iter

AT 46 RS, AR R e ierator. & HFAER 0 M S0 Hiverable
R A A MR AN S LT RE A T IR AT

W B2 S Pyobject_GetTter () HIFHE:

[Pyobject *tp_iter (PyObject *self); }

4ok :
P B TR AR
iternextfunc PyTypeObject .tp_iternext

ARG [ R R R B, LR BR [l iterator KR T, AR A:

[Pyobject *tp_iternext (PyObject *self); ]

MR IEASHAEIN, BEAR [F] NULL; StopIteration S M RES B E M REANNE . MUkt
g ANEERINE, B AR A NULL, B AR R I A S R R R

i%;ﬁ%%%’éi”&&”:‘lﬁi}(tp_iter PR, I HAZ R 2R M R L B A (A28 ik s 5
Bi).

W24 Sy rter Next () BRI
ok :
WF BB T RAAK

struct PyMethodDef *PyTypeObject .tp_methods

— AR ) PyethodDe £ Z5FI R LA NULL SR B BRS R e, BRI T R AT

X RB AL P BT, AR R T (SRR co_dict) ININ— DM AR R I A
He

Bk :
BFBOR S TRAAR (O ol i A F L R 2R i ) .
struct PyMemberDef *PyTypeObject .tp_members
— AR ) PyMembe rDe £ Z5FIRI A NULL SR ERES B AL TRET, B FEA T SRR B AL
A (B L) .
E?i%%&ﬁﬂtlj dE—uT, LR T (B0 R co_dict) TM— ML & AR IR G 1 5%
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Mok :
BTFBARP T RBPTR (BRZE S A R HLHIRR R ) .

struct PyGetSetDef *PyTypeObject .tp_getset

— AT [ Py Get SetDe £ ZEFIIRIDA NULL S RNHSEAI RS, BRI T 2 SL i
TR R

X ZBA PR BT, A2 R T (B W R co_dict) BM— LS B R 4
H.

oK :
BFBARYTRAPTR (RO RR Ml A LR R 4R ) -

PyTypeObject ¥PyTypeObject .tp_base

— AT R AU IR PR P AR I B 1. AEX MRS L, RS RAR; ZEAORTE
L SiiBun Vi b s et poszuRolFE eSO E 8

p
O #ik:

RO A A T B REE R AR T 2 RS RN . C99 BRWIbA kel “HibkH . Faidehig

FHAY R R /R A WPy Type_GenericNew () H2 AR C99 Hulk 7 & .

HR2, LR BH AT R TS SE RN ryBaseobject_Type M HIBRAT& . Sk
R ATRESCRAZB AT (W gec), {H MSVC MRS o X PR IR S EE —RrE AT R LR 4%
FEEARIER o

B, N STEY BRI LR B i B cp_base.

Mok :
BFBALH TR (RR).
BRIN:

ZFEERIA N «PyBaseObject_Type (X Python F2/7 51 EVLRP object J5HY),

PyObject *pyTypeObject .tp_dict

RPN Py Type Ready () fAEE]X B .

T Bl B 2478 PyType_Ready i 1] Z HI#I 468 nULL; BN DARIIG LA — & 000G
JEPER P, —HpyType Ready () SEMSERMMIIAML, ZRMBIMNEE AATEENIA SHER
AR (N __add__ () MRS AT OL T A S BER MBIl . — BRBPIIR LA R, %7
FUNSZ S P3N eR iU R

FBRRUR DI FIAFEEZAE G . W Py Type_cetpict () RAPRIUE RSB BT
ik

7N o

TE 312 A KA ST ERAy s X RS NE SRR, Z(E B2 h NULL, X AR A MU A
T{ PyInterpreterState ‘:F‘o ﬁ%@ﬁﬁPyType_GetDict () %Zﬁ@ff%%ﬂﬁ@?ﬂﬂ—o

ok :

YT BASWTRAoR  (EAEX B RSB 2 1 A [ AL i ke 4k 1 )
2Rik:

WAL F BN NULL, PyType_Ready () ¥ A B E—AH 7.

A B

Wit F 8 C-API i flpyDict_SetTtem() BEM tp_dict BANLTEH.
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descrgetfunc PyTypeObject .tp_descr_get
—ANAIER TR )RR IREL R R
PRI 2544

[Pyobject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Aok :
PP B TR AK
descrsetfunc PyTypeObject .tp_descr_set
— AN 1) 1T A Bt A 1 (B R ) BT T
BRI 244 h:

[int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value); }

FF value Z%5v% R NULL AMHBRIZ (A -
Pok:
B ol RGN K .
Py_ssize_t PyTypeObject.tp_dictoffset
BRI FBANRZ B3y, (H2 MR T RN 4 py_TPFLAGS MANAGED_DICT,

WRZ KB LB RA — N5 LB s, W B R AR B A 5 1% 55 A8 s L
%ﬂé@iﬁﬂﬂq{ﬁ$§§a ﬁ%@%%%‘ﬂﬂPyObject_GenericGetAttr() ﬁﬂqo

AERFR T B G eo_dict {RE a2 hIA R A B i SR 4L 7 4t
PRIEAE E T UL AU S S5 HA AT (07 ) i %

tp_dictoffset W UH AR R . HI T RIBEE I F I pyobject _GenericGetnict () M4
¥ M Pyobject_GenericGetpict () W ETREAFHATAATE, FIAETTFIXT S B @t
Fipyobject_Getattr () W HESHAHRFE.

[RIA5 & Py TPFLAGS MANAGED DICT {Viflltp_dictoffset YFFEUIREE.
ok :

KT BRI R . FREAN EESX Mt a; XM AALen, i C R ELE
ZHIH R R Fyi i ih . SRR SRR, i Py TPFLAGS MANAGED_DICT,

LN
XIS BINE . XT3 55T, AR BON NuLL PR RSBl BIE _ dice_ .

WMRAE tp_dict FEPIRE TPy TPFLAGS _MANAGED_DICT, ARAtp_dictoffset Y@k A -1, DA
FoRM % F B RALEN .

initproc PyTypeObject .tp_init
— AT IR $5 ) SE BRI R L R B FR S

WREEOH I T2 init_ () ¥, M __init_ (O —FE, QIESCEIRATEE __init_ () B4
ATEERY, FFEEE RSB _ init_ O YR EIIIA L R G T EEY

PRELI 2544 H:

[int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self ZHURAF TR LIITE 005 args Al owds S EIN _inic_ O WHEARBERXRTFS
.

tp_init PRECANRA N NULL, REFE I 8 22 0E o A 2 S R, BIAER AL tp_new PR
BOR El— R S MR ep_new BREGR B TN 2 B AR S BY ) F-2E 30 ) Ho At 2 2 g 51
B, Wep_ inic RSB W o _new 1R[] T —ANJEAGISBIN FARBU L6, WhHZ 728
Hep_inic XEHEIAH .
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WINHRE 0, KA AR R ] -1 HAEEHR Fi B — 5% . and sets an exception on error.
ok :
Bl TR BAK .
2Rk
NP s 2 0 SR ii% T BOR A BRIAMA
allocfunc PyTypeObject.tp_alloec
FE 1 — A5l R ER ) AT R £
BRI %24 R

[Pyobject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems); J

Aok :

BTFBRRWHETRBEK, HARYEETRA (i class FA Q18K 7FRE) K.

BN

XFEETRY, RTFBRERRP NPy Type_cenericalloc (), PASE SR BRIE 137> HC SR .

YT ES TR, pyBaseobject_Type $¢ffiffl pyType_Genericalloc (). iX&il T A &SE
SCRB R
newfunc PyTypeObject.tp_new
— N RE A F ) S R A AR
MRELI 2544 R

[PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds); }

subtype ZHERAI XTI args M kwds ZHLFN P 2B AL AR (7 BN B 7 240
THEERE subtype A2 Ab S B Y e p_new RECITIRAYRALHIR] ;. BRI PARZEAN T8 (HA
AEie TE A TL KRR

tp_new BN 24 ] subtype->tp_alloc (subtype, nitems) RNIRPECME, A5 AHIAT
AN AT W — DRI AR o W] LA Gt 220w FE AR A ) B ARV B 2 T A E o ind e AL P
Ho — RGN R T AN AE AR, I A VIR AR M AE co_new HRAE, TR A]
AR, KR IR BRI U HER B cp_inie FHIAT.

B Py TPFLAGS_DISALLOW_INSTANTIATION WEARPAZE [F7E Python HiA #2201 526
ok :

RTBAP T RBTR, BISMEIREAR S tp_base Jj NULL B sPyBaseObject_Type f## /&

ST 5 ) B BT IR R SR bl Sk wULL, TS Ik
WS Y AT AR MR QIR SE ], BT RS
[freefunc PyTypeObject.tp_£free

I BV I FTIE D) €k 4 GIOE =5 W<k Gk

[void tp_free (void *self); }

— IRV S & Pyobject_Free (),

Aok :

BZTFBRAPEHE TRBEAK, HAXYEE TR (Wi class i Q#H 7FRE) 4K
BRIk
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Eﬁlﬁ?%’:ﬂﬁj s iz%&%?ﬁ&yﬂ—‘/l\iﬁé’—!ﬁPyType_Generi cAlloc () [/‘]\&Py_ TPFLAGS_HAVE_GC

TAEAR L FA) (EAH DB T PR R B -

WTH#S TR, pyBaseobject_Type ¥l Pyobject_pel ().
inquiry PyTypeObject .tp_is_gec

EEASEE mpas AR R SO EEE S GUE R AR

B F A 5 B A R R SR 5 ] AR IR . FE— MR IO T, Bk Il e g8 R A A X 4>
WG RB ) ep_flags FB. PAMpy TPrrAGS_HAVE_GC ARYAr B RIS FIbr s (HEf — L2 Ad [H]
FHEA S TESHS ARG, A E S B B NAZ R ICEGE . AR B 5 21
G BETE: X F gl e i S, AR RN 243R [0 1 5 KRR gk B R SE i, AR RN,
L5R[E 0 . EREUIKIZE S N

[int tp_is_gc (PyObject *self); ]

(MR R ME—REBI R R BUAR Ly . JERB Py Type_Type FE LT RBREOR K #2452 fa) &

)

ok

I B9 TR TA40K

RN

WHE LA BN AR Bl nuL, WPRHE ) py_rrrracs_nave_co A A R ZHRERIEAAC.
PyObject *pyTypeObject .tp_bases

FRA e .

VEoF BER, 2491504 NULL 90 s, Python KE7ER AL 47 44 {0 B SRR

Xﬂ‘ﬂ:fjﬁﬁ U@B‘J%’é, EII)]\T%H% Py_tp_bases 7}?11 ﬂé{ﬁ’ir%%PyType_FromSpecWithBases () E@ bases
8. R SE0E .

A L

Z BYORAE GRS E SR WERRAF tp_bases WA—~JC4l, Python ¥fAST|K4HIR,
HAELERE AR LN — R GK

ok
A FEA SRR
PyObject ¥*PyTypeObject .tp_mro
AR Y RN ITH, ARRAGIFIAH VA object AENEEW, MM I N IRUT .
B B 2 nuLs FERH A . Python REAESRZU AT 46 (LI JHFEE
Aok :
XAFEASHMK; Rl ryType ready () WHASEIN
PyObject *pyTypeObject .tp_cache
ARG o ACHE AL .
Bk :
AP BRI .
void *PyTypeObject .tp_subclasses
—H T RN . WTREN TR R EL .
FEARBCFZEP)FE, WE A Python 7575 _ subclasses_ (),

TE 312 JA B AR TE: MR %P Bef AT AU pyobject* . REEHCA voidx AT
X — Ao
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Aok :
EATFEA LA,
PyObject *pyTypeObject .tp_weaklist
5., AT HRIIZEAN L5 . Aawdik. SURNFREH .

TE 312 fiA K AR AR B NI AR W TS N B R AR 2 T wuLn, BEEES N T 55 5
AR, A5 MR 1E PyInterpreterstate bo WM 2 3% C-APL 5 4

_PyObject_GET_WEAKREFS_LISTPTR() ZZfE It =R,
ok :
EANFBOR SRR
destructor PyTypeObject .tp_del
EE%ZEQﬁiﬁﬁiﬁfHo ﬁ%ﬂﬁfﬁtpﬁfinalizeo

unsigned int Py TypeObject.tp_version_tag

MT RN EIEGEAT . ARAFREE .
MoK :
EAFEASHIK.
destructor PyTypeObject .tp_finalize
—ANATE T ) SE O A A BB TR ST . BB 2544

[void tp_finalize (PyObject *self); }

WERBE T to_finalize, fRRERRRITERAACRRE SCHINE I E—U. ERF Bk MU A (0
RSP Z FRPAEERG I —i8 ) BORTEN R Mg . AWy, BRE E ST
SITHARER S | I Z BB LA OR E TRV ERYRT G T IR FIRAS

tp_finalize NWVHASMHIFRFARGE: I, %5380 EA LA EEIA T

static void

local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/r RELMFRE, WRANE. */

PyErr_ Fetch (&error_type, &error_value, &error_traceback);
/% 0o =Y

/r RARTHRRE . */

PyErr_Restore (error_type, error_value, error_traceback);

}

ok :
B R B0
Added in version 3.4.

1 3.8 UA K AEAS T AF 3.8 UZ R B Py TPFLAGS HAVE_FINALIZE JERRA RELEIZ T Bog ff
o BAEC A PR XA

& S
? BEMXRERLAL” (PEP 442)

270 Chapter 12. W& =cM 5


https://peps.python.org/pep-0442/

The Python/C API, Z1Thi4 3.12.11

vectorcallfunc PyTypeObject .tp_vectorcall

FHF AN 42 A998 I Y vectorcall pR#. Hi)idiid, B @0 RSEH type.__call  Wveciorcall,
IR tp_vectorcall A NULL, BRAAJRASZIE S __new_ () FFH _ init_ () H¥(dEH.

Aok :

AP BN SAR K .

Added in version 3.9:  (IXPMFEEM 3.8 EEIFEAE, HEM 3.9 HIEHAMH)
unsigned char Py TypeObject . tp_watched

T4 . 206

Added in version 3.12.

12.3.6 EpAAR

TG L, 75 C I E LRAHEE #4500, MR UL, PyTypeobject GEMIMRTEAD H B 122 T
i Py Type_Ready () KHIIHIL .

T8 7 57E Python Hg SCRYSRIUA GBI 22 B -
o FESRBHREIA — S BRI, TR BRI 2 K.

o HESEANS (HIFAREMIYSES]) AN R . AFRETE Python s & i 2 A R 1) &
1&0

o HSRADN R T AT E Ly, NILEA A AL RS LRI,
WAk, Wi TPy rypeobject FURME N ANEIIGE I 2 IR APL ) —f55, PRHAR I SR AR ™ A
BRI R REE ) Python YA UEA T 44 5 -

12.3.7 HEEH

— AR BRYE R A, B EEXR, B 5HH Python ] class A G #M KRR
N . WK E T Py TPFLAGS_HEAPTYPE JHEAT .

;‘6‘5 5’5 ;‘@_ ﬁ iﬁi fﬁPyType_Spec %k 1‘@ ﬁi ﬂ: iﬁj }EHPyType_FromSpec (), PyType FromSpecWithBases (),
PyTypefFromMOduleAndSpec()EEPyTypefFromMetaclass()EEEZEEHQQ

12.3.8 HFrMREMIE
type PyNumberMethods

R R RS A 35 T R R SIS BB S . A BRI s — R
74 FRH BT

SER A E SLATR

-

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;

Cawy
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binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc

nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

nb_inplace_add;

nb_inplace_subtract;
nb_inplace multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

nb_inplace_1lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;
nb_inplace_true_divide;

unaryfunc nb_index;

nb_matrix_multiply;
nb_inplace matrix multiply;

} PyNumberMethods;

(% L 50)

-
O #ik

WH A= H BB T A B E B 88, LBl B i (B0H — N EERR
B SCRARSEBI) o R B N B B ERERCE CERE, WIAUCE F = B &5 s 2R (v
Py_NotImplemented, HIHEAE T HAE RN EAIAHHRE] L HiKE—AFH .

O #ik

o

N

nb_reserved FEMN Y IRA A NULL., FEZ HIMUCR P HZ RN nb_long, FH¥E Python 3.0.1 H1E

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

272
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unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods
binaryfunc PyNumberMet hods
binaryfunc PyNumberMethods
binaryfunc PyNumberMet hods

binaryfunc PyNumberMethods

unaryfunc PyNumberMethods.

nb_invert
.nb_1shift
.nb_rshift
.nb_and
.nb_xor
.nb_or

nb_int

void *PyNumberMet hods.nb_reserved

unaryfunc PyNumberMethods.

binaryfunc PyNumberMet hods

binaryfunc PyNumberMethods

binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods

nb_float
.nb_inplace_add
.nb_inplace_subtract
nb_inplace_multiply

.nb_inplace_remainder

ternaryfunc PyNumberMethods .nb_inplace_power

binaryfunc PyNumberMet hods

binaryfunc PyNumberMethods

binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods

binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods

unaryfunc PyNumberMethods.

binaryfunc PyNumberMet hods

binaryfunc PyNumberMethods

12.3.9 BHMREMIE

type PyMappingMethods

.nb_inplace_1lshift
.nb_inplace_rshift
nb_inplace_and
.nb_inplace_xor
.nb_inplace_or
nb_floor_divide
.nb_true_divide
nb_inplace_floor_divide
.nb_inplace_true_divide
nb_index

.nb_matrix multiply

.nb_inplace_matrix_multiply

AR RRRA 5 AR T 52 U e B H 5. e =
lenfunc PyMappingMethods .mp_length

R B Py Mapping Size () Mlpyobject size () HiF, HEGMEMNES . WRIERAEE
SCAR B DU A 437 AT 4 18 NULL

binaryfunc PyMappingMethods .mp_subscript

ﬁ PR ﬁ 3{%‘ ?EZPyObject_GetItem()

MiPySequence_GetSlice ()

o, FHAS
[

PyObject_GetItem() AH[A 125 4. IUAE {0 0 201 9 3H 78 DA (i pyMapping Check () PR iR
1, HMER AR NULL,

12.3. RIMREMLGF
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objobjargproc PyMappingMethods.mp_ass_subscript

TZ PE ﬁﬂ[ 5[?[‘ ?ﬁPyObjecthetItem (), PyObject_DelItem(), PySequence_SetSlice ()
Mpysequence DelSlice () {fiffl. BHAH 5 pyobject_SetItem() fHFA M %, H v ¥l
PARER R NULL DA —AN 25 H o AnAR RS2 R NULL, USSR SCRE A% H IRAE AT R o

12.3.10 RIS EHE

type PySequenceMethods
LG AR 5 0 G0 TS 2P e R 45 5
lenfunc PySequenceMethods.sq_length

MR B Py sequence Size () MlPyobject_size () FHfil, H-EAGSENMHREINZSS . BB
Filiidsq item flsq ass_item FENRAGPEART] S .

binaryfunc PySequenceMethods.sq_concat

BB E Py sequence_concat () BRI BAMIE M8 . TESRXil i no_ada 1A RATEUEAM
MZJEEBXBHT + i85

ssizeargfunc PySequenceMethods.sq_repeat

BER AW Py Sequence_Repeat () Bl EAGMFNZE 4 . FE2iili g nb_muleiply FEAIFTEL
EMFeZ JFER ST ~ BHAF.

ssizeargfunc PySequenceMethods.sq_item

W pysequence_GetTtem () Il HAMENZES . FEEREEnp_subscript A HAT
e B ER S Tryobject_GetTtem() o ZFEN HHEIEFE PAE PySequence _Check ()
PRAIGR A 1, 73R PASH NULL,

ARG SRR T IR W sq lengeh MAIEWERTE, BXFROR I MU P8R BRI
FHIERG| S sq item. MR sq_length 4 NULL, FT|SHRFEREL L HLRRAL

ssizeobjargproc PySequenceMethods.sq_ass_item

MR B Py sequence_setTtem () P I HAMIFNES . £l np_ass_subscript fEL
PAT 2 HIREFM R EZ JF B IR S T Pyobject_setTtem() Mlpyobject_Delltem (). A5
N G S 1R 4% E R 992 D02 A 407 ] PASR R noLL

objobjproc PySequenceMethods.sq_contains

BBk pysequence_contains () I BAMIFENES . JAREAIW] AR NuLL, LRI
T PySequence_Contains () H il %75 B 2|38 —4 L.

binaryfunc PySequenceMethods.sq_inplace_concat
W Py Sequence_Inplaceconcat () Frfli i BEAMFERZE4 . BN 4B ERHE M HRIE
B, HBHGRE. ZAE AR DR ~uLL, ZETE LR PySequence_InPlaceConcat () FfHIE
$pysequence_concat (). FEERMiLnb_inplace_add MM HATEF R HLA N Z |5 Bk 298 H
THRRELEEAT +=.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
WKW pysequence_InPlacerepeat () i I BRAMEINE S . BN SEUERHE—AHAE
B, IR HEGR B AT AR nuLL, FEBEIE R PySequence_InPlaceRepeat () Rf[H[iR
F|pysequence Repeat (). FESIEE nb_inplace multiply FEFPATEF FHIAMEZ G ERS

R TR SR +=.
12311 ZHREUREWE

type PyBufferProcs

BEASHIRFSA Hig 1) 22 o D sl Tl BEAN BRI 18 6T o AWMU SCTT e H D 0 R AT 1) i 2 %

getbufferproc PyBufferProcs.bf_getbuffer

I PR B 2544
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[int (PyObject *exporter, Py_buffer *view, int flags); J

ULBE S 4 exporter (1SR AT flags FRASTERY view, IR (3) 4h, BB BLLAURATIA T 25
B

() MR GRPOH . WIRARE, M5]K ButferError, $f view->obj %4 NULL iR
[ -1,

(2) BT R T B
(3) 3G TR B N BT
4) ¥ view->ob7 N exporter FiFI view—>ob7,
(5) & o,
MR exporter ;2 G X BBy 1 HE B BU G A (1) —F0 20, AT DARE PR £ 205 5 :
o B WSS BUE R T HXTRH R view—>obs BONMHEH HIHITI .

o TEM: Grh KRR E [ BB EE MR G TR, view—>ob3 KFAXHRXTRAYH
G

view WA T BRI S W2 b [ 24 Atk 35, oy Xt TR WR I 24 0] B 23 AL 4% o4 X 3
RED 5,

[ AEPy_buf fer G5 HR PRI 6] 1 78RR T3 th 05 - b AR A RCEL BN A AL A3 2 7

format, shape, strides, suboffsets fMlinternal T IHR T FViE H B0

PyBuffer FillInfo () 3T —fh 5 55 17 B 7 G2 i X [i) sl 15 B Ak 3 s Joir A7 35 5K 28 00 1 i 1 0y
K.

PyObject_GetBuffer () yEfI W3 R E I 9 iz 1 .
releasebufferproc PyBufferProcs.bf_releasebuffer

JLATEE I GRS

[void (PyObject *exporter, Py_buffer *view); }

&tﬂ%%%ﬁké%ﬁ#Ei%%ﬂﬁé@ﬁ%ﬂ?o ﬁﬂﬁ%z<%§§§%%ﬁﬁffﬁﬂ%§ﬂﬁ7 mUPyBufferProcs.bf;releasebuffer
FIPASH NULL, FEHAMEOL R, R B AR S BRI T AR B T 825 3R -

(1) 3 T PRAF-3 Hh BB RS e -
(2) RN 0o, IR A RIRE] view [INAT-

SHITAE ] internal FRORICRZM X L BIITTR. T BOR i RIEE , M0 27 I ml skt
JR Rk XA N view ZHULA

ﬁhtﬁiﬂ%;ﬂ‘ﬁnﬁﬁ view->obj, P ANXEAEPyBuffer Release () HHBNSEM (M5 38 H FHI0%
PEEREIH) o

PyBufferiRelease()%%%fx#fgﬁgﬁt@ﬁ%&e@?ﬁ%§jfe@%%[3o

12.3.12 REHREHDE
Added in version 3.5.

type PyAsyncMethods

BLESHPARER A i 10 75 B R S Blawaitable Fllasynchronous iterator X4 BN EL -
SER A E SLATR

typedef struct {

unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;

Cawy
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(% L 50)

L sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

ASSE I GO

[Pyobject *am_await (PyObject *self);

R B R G h it Ryiterator . BIX HAATPy Tter Check () WALRIA] 1,
TR—AX R A awaitable W) JEAEA W97 1% A NULL.

unaryfunc PyAsyncMethods.am_aiter

LR R 2548

[Pyobject *am_aiter (PyObject *self);

WMGR [B]—A~asynchronous iterator 3%, WS __anext_ () Tl
AR ARG S B 28 AP A (32 ] B8R NULL.

unaryfunc PyAsyncMethods.am_anext

JLATSE S GO A

[Pyobject *am_anext (PyObject *self);

MR Bl —A~awaitable X5 . EZR __anext__ () TR . MAEAI AT HEREh NULL,

sendfunc PyAsyncMethods.am_send

UK B 2E 4 A

[PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

WiZHpyrter_send() THREN. HWAEAI A9 A NULL.
Added in version 3.10.

12.3.13 FE{I35AY typedef

typedef PyObject *(*allocfunc)(PyTypeObject *cls, Py_ssize_t nitems)

& T HsE ABL MBI H br 2R AR B 5 WAFRI R AL -T2 B . B0 240l o] — >4 ] A2 1
RNSEOIRIE, &2, HAR N BRI NAFRTREE, (Bfob_refont 508 1 H¥fob_type i
H type ZH. WERFER N tp_itemsize NAERME, WARMob size FEV UYWL nitems
ﬁﬁ/\ﬂﬂﬂﬂﬁﬁiﬁﬁkﬁrﬁ tp_basicsize + nitems*tp_itemsize, #%’/\@J sizeof (void*) E[’J
FERG AEHABIEOL R, nitems 5 2 W I N FERIK FEI R tp_basicsize,

U BRI B A T AT ) HoAt SE G4 D A e, BRI 2 2 BCR AN AR AT IR 24 i ep_new 3
T

typedef void (*destructor)(PyObject*)

/& T F&E ABL

typedef void (*£reefunc)(void*)

7§<|J_|Ltp_freeo

typedef PyObject *(*newfunc)(PyTypeObject*, PyObject*, PyObject*)

J& T ABL & 0Ltp_new,

typedef int (*initproc)(PyObject*, PyObject*, PyObject*)

J& TR ABL & ltp _init,

276

Chapter 12. &M K



The Python/C API, Z1Thi4 3.12.11

typedef PyObject *(*reprfunc)(PyObject*)
& THE ABL 2l tp_repr.
typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
& F e ABL 3R IR A5 & R PR .
typedef int (¥*setattrfunc)(PyObject *self, char *attr, PyObject *value)
& FHaE ABL R RUCERGE R . K value ZH0ECH NuTL RHIHER Z @ -
typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
& F e ABL IR IR A5 & R T .
S W tp_getattro,
typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
& T HE ABL WA RLESGE RIERE. K value ZH0ECH NuLL RN R Z R -
Z Nl tp_setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject*)
J&Fia5E ABL & )Ltp_descr_get,
typedef int (*descrset func)(PyObject*, PyObject*, PyObject*)
J&Fia5E ABL & )Ltp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
J& T 182 ABL & W,tp_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
J&F 1452 ABL &)L tp_richcompare,
typedef PyObject *(*getiterfunc)(PyObject*)
& THUE ABL 2 ltp_iter.
typedef PyObject *(*iternext func)(PyObject*)
& FHE ABL 2l tp_iternext,
typedef Py_ssize_t (*lenfunc)(PyObject*)
& FHE ABL
typedef int (*getbufferproc)(PyObject*, Py_buffer*, int)
& T FaE ABL g 3.12 paie.
typedef void (*releasebufferproc)(PyObject*, Py_buffer*)
B TR ABL B 3.12 paie.
typedef PyObject *(*unaryfunc)(PyObject*)
B FHaE ABL
typedef PyObject *(*binaryfunc)(PyObject*, PyObject*)
B FHaE ABL
typedef PySendResult (*sendfunc)(PyObject*, PyObject*, PyObject**)
2l am_send,
typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject*)
& T 1€ ABL
typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
& T 1€ ABL
typedef int (¥*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
& T 1€ ABL
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typedef int (¥*objobjproc)(PyObject*, PyObject™*)
& T 1€ ABL

typedef int (¥*objobjargproc)(PyObject*, PyObject*, PyObject™*)
& T € ABL

12.3.14 5|+

“NHi /22 Python SR LR TR EAR B A AR IR AT BE BRI Bl 7 TR . A LEUR T4 NN A2
Prfiol . ZRHUEZ R0, SSBfE SLA SRR, 72 1d defining-new-types 7/l new-types-topics.

— MRS R

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

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

YRAT BB B B A S E BRI (s R IR (R 5@ 7E CPython HUG )

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
"mymod .MyObject", /* tp_name */
sizeof (MyObject), /* tp_basicsize */

~

/* tp_itemsize */
destructor)myobj_dealloc, /* tp_dealloc */

/* tp_vectorcall_offset */
/* tp_getattr */

/* tp_setattr */

/* tp_as_async */

~

~

~

’
reprfunc)myobj_repr, /* tp_repr */
/* tp_as_number */

~

/* tp_as_sequence */
/* tp_as_mapping */
/* tp_hash */

/* tp_call */

/* tpLstr */

/* tp_getattro */

/* tp_setattro */

/* tp_as_buffer */
/* tp_flags */
PyDoc_STR("My objects"), /* tp_doc */

/* tp_traverse */

/* tp_clear */

/* tp_richcompare */
/* tp_weaklistoffset */
/* tp_iter */

/* tp_iternext */

/* tp_methods */

/* tp_members */

/* tp_getset */

/* tp_base */

~ N S~ N S~~~

O O O O O O O O O O ~ 0 O O O ~ O
~

~

~ S S S S~ N~ S~~~

O O O O O O O o o O

~
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(750

0, /* tp.dict */

0, /* tp_descr_get */

0, /* tp_descr_set */

0, /* tp_dictoffset */

0, /* tp_init */

0, /* tp_alloc */

myobj_new, /* tp_new */

Fi

—ANSFFETIH . B TIAING AE R R AL

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

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 = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

bi

— AR T 2Ab HASGERE R H DAl Py TPFLAGS DISALLOW INSTANTIATION HEARBZSZH] (5 hnfk
FHEAM) T B8 1Y str 72

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,

Fi

i TR B T PS03 A SR

typedef struct {
PyObject_HEAD
} MyObiject;

static PyTypeObject MyObject_Type = {
PyVarObject HEAD_ INIT (NULL, O)
.tp_name = "mymod.MyObject",
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(B L)

i

H (] B LA AT AR K S 2 S

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 *),

Fi

12.4 {EXREBZIHBIA NI B

Python X JAFAG | BB AG I 5 75 28 “748" XTGERMA SCRy, BLIAUmARasxt g2 ] e &5 e
BRMNR . ARAFHENRITIHREE, 80 DR TR (Brr s AFeR) sIHmRE, R~
it 2 A AR AR B S HF o

BRI KNG ) cp flags FEOWG TGPy rPrracs HAVE GC IHRM—/tp traverse
AEFRAFI LI ARAZ R S B R AL, MR el cp clear 5L,

Py TPFLAGS_HAVE_GC

BCE T AR AL SR AT A AR SRAG LN . 07 SR I, TR SCHE XSRS RAR A A Xt
R

BRI 35 SR BT A A -

1. ZXT R NAEL S B Pyobject_GC_New B PyObiect_GC_NewVar A MHC.

2. WIEAL T A W R A AR S | I FBUG , B pyobject _ce Track () .
[FIRERY, XTGBT A 2 F -

L AE5 | LB ASRW TF BRSO, WAVHH Pyobject _GC_unTrack () .

2. WM pyobject_Gc_pel () RGN NAE

A B

R —ASEAER N T Py_TPFLAGS_HAVE_GC, & /ML B/ b—A tp_traverse AT
B K B H— AT LR AN,

2 # Fl PyType_Ready () B3 26 10] 32 8 A 1% BB API {llpyType_FromSpeciithBases ()
EEPyTypeﬁFromSpec() ﬁfﬁg%%%%ﬁ?Eﬂ@ﬁﬂi?ﬁtpﬁflags,tpﬁtraverse;%ﬂtpﬁclear‘%zEQ, ﬁﬂﬁ%
R AR B ST SR B MY B 9T B 12K A i py_TPrLAGS_HAVE_GC JEARAY
W

PyObject_GC_New (TYPE, typeobj)

KT ryobject_New (HE R TIXE T Py _TPFLAGS_HAVE_GC FEARHIZBAENTE .
PyObject_GC_NewVar (TYPE, typeobj, size)

Hpyobject_NewVar BB L T E T Py _TPFLAGS HAVE_ GC HEFRIIZ ST 4 ,

PyObject *PyUnstable_Object_GC_NewWithExtraData (PyTypeObject *type, size_t extra_size)
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X2 RAEE APL, ERFER ZATR AL &3 .

Lﬁ‘PyObject_GC_New %M@%EX#?H‘JXE%E& extra_size /|\$—"|47‘ (ﬁ'ftp_basicsize 1}%@%@) o
Wrpython 3 ZAmk Ab, AECHINAFRVIRICHE .

FEEIECHRRE S0 R — B BRI, (HAE AT B R WIS 2 iy Python AT EH .

A L
SRR BB T R AR 8 PR A S8 Bl 2 I B B PRI s st LA o Rt o o 20 I vl 28 B )

B, WEWHPyvarobject fltp_itemsize,

Added in version 3.12.

PyObject_GC_Resize (TYPE, op, newsize)

BB pyobject_Newvar FIAMREXTERIIR N . IR BIEEEA/NGEHIREY TvpEx BIXTR (F8RE
B CRM) sAERMRR ] nuLL,

op WK Pyvarobject* KRB HABEC W PILAR B ER . newsize WU NPy _ssize t AL,
void PyObject_GC_Track (PyObject *op)

B FFasE ABL 4EXTSE op A B IR R BRI 24T G2 rft o W G AE R T BRI WA Z0 PR AT
Ry, A [ e al BEFEAT AR IS A T FEcp_traverse ARBRRTITA T BEENARUG , A7
JAILpR L, Sl AESE M 1 R BOR R L

int PyObject_IS_GC (PyObject *obj)
AR RS T B s SR [ HEZAE, 5 W ] 0.
TSR R HIGR ] 0 M5 oy a3 Ml B 2

int PyObject_GC_IsTracked (PyObject *op)

& FHE ABL B 3.9 pae. QISR op WRIYERSIH T GC Pl H op H BT IE LRI ] i dif 5 R
[ 1, FER[E 0.

X ZEP T Python pR%{ gc.is_tracked() .
Added in version 3.9.

int PyObject_GC_IsFinalized (PyObject *op)

B THUE ABL B 3.9 2. MR op RGNS T GC W H op B 2B [mIicds 445 Wik 1]
L, AN E 0.

X ZEP T Python PR%( gc.is_finalized ().
Added in version 3.9.
void PyObject_GC_Del (void *op)
)& T Fa5E ABL ffiflpyobject_Gc New Bipyobject_GC NewVar BN ELLE T4 I NTE -

void PyObject_GC_UnTrack (void *op)

B THRLE ABL A [l W45 B B 014 75 e 0 R B A2 B op MR . T8 YE B W] DASE LR R B
P pyobject_cc_Track () PAKEH N ] 2 9 BR B RAE G B (cp_dealloc RN 24
T tp_traverse FNEIE I AEAT 5B R 1 AR G MG R K

TE 3.8 A K A AT _PyObject_GC_TRACK () il _PyObject_GC_UNTRACK () ZEMAAE C API Fjs.
tp_traverse PRI DA N KRB R ETE .
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typedef int (¥*visitproc)(PyObject *object, void *arg)
& T HE ABL A 45 tp_traverse AEBRITTH BB ZRAL . object J2 754 T 7 BRI T B — X4,
BTSN T tp_traverse ALPERY arg . Python A0l [T Z24>15 7] 3 R AL BUAREAS | T B8
R, ANTE T AATIE BT ) R

tp_traverse ALFRATIFZEDA T A

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)

& T FaE ABL T 28X Rl sR 5. B A SEBL AN self I BB A S WO ARE X S L visit bR
B, visit EVJ?I&%%JF)?@"XJ‘ S FME LA TRFRIT ) arg (& visit BRECE FHR AT RS NULL W55
B s visie IR AERAE, WA 2495 37 B ],

KT fifbtp traverse QR SEEL, Python $E{E T — APy visrT() F. #HBEEH XA
Wep_ traverse WBEAR4 N visit fl arg .

void Py_VISIT (PyObject *0)

AR o Ak Nurr, MR visie FIEHREL, PHTSEL o fil arg. AN2R visit 3z [0 —ANHERAE, R EZ
H. MHREZIG, tp_traverse AHFEFIERAIT:

static int

M

-

my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py _VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

. J

tp_clear REBEREF AN inquiry JERL, QARG AT ZZ N NULL.
typedef int (¥*inquiry)(PyObject *self)

& T AeE ABL ZF ARG BT« AAl X RATFE ST, BT /T B B A
TGN . HBEIERERZE, RGeS A G AR AR CREEXTS I R py_pecres ()
Tk o BRI AR I B RAEARERT | RS, T IE SR

12.4.1 =R E 2R
XA~ C-APTRME T LA s BUM T F il i [l i iy iz A7«

Py_ssize_t PyGC_Collect (void)

& F i ABL PUATSE IR BN, i3 2 B R B9 36 . (53 gc.collect () &T05
HHUATE )

J_IEIEIEILBIEI’J+%&EH&E@TT%HRXT%&B’J§&E LUESHs ﬂ@qi%%%ﬁ**ﬁﬁiﬂfﬁhﬁl@lﬁl ')_”JJ_E[]
o AEBLIR YA K A B IR 2L 4R sys . unraisablehook. BLRRAIALTI K5

int PyGC_Enable (void)

& T ROE ABL @ 3.10 pez. Jg HBIR NES : BT ge.enable () o RIIZHTHPIRAS, 0 MEEH M
1 NEH.

Added in version 3.10.

int PyGC_Disable (void)

B FidsE ABL B 3.0 paAe. FEBER AR . 2T ge.disable O o RPIZHTAPIRES, 0 NEEH
[IRWSI=1i B

Added in version 3.10.

int PyGC_IsEnabled (void)

B T HUE ABL B 3.10 paoe. EIBAR MR IRAS: KRBT ge. isenabled () o IR FIHPRA,
0 SR 1 S/ -

Added in version 3.10.
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12.4.2 FigtrRE RS
% C-APL (it 7 AR 4 U T A S Bk s i 7R

void PyUnstable_GC_VisitObjects (gevisitobjects_t callback, void *arg)

R A8 APL, B RAER KR PAZE S

TEATERIE SN SR GC XS Lastr b iy callback . arg W% B4 T AT callback [HMEE AT

A B
WA SRR () 05 s R A TR 2 R e Y

B WA e A TR AR o AE [l 2 a4 ol B S EOR E XATh, BIanZ i m
Al — X RBGEE AT .

Added in version 3.12.
typedef int (*gevisitobjects_t)(PyObject *object, void *arg)

B A% Yhpyunstable_GC_visitObjects() W Uj M FH K KM X B, oag 5 £ 4
PyUnstable_GC_VisitObjects E’J arg *E]ﬁjc JBIEI 0 I)J\Z]Lk?;él%{, JBIE 1 W\{’E:_:‘JJZI%{JED /ﬂ\:
3 [RME H R R R IR [l A Ao HL AR A 7 AR 2 R e S

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,
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APPENDIX A

RIEXFERE

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAF AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e Ellipsis Wﬁﬁﬁ:o
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 FIFRIEIFE N 1ib2to3; AL AL K Tools/scripts/2to3, ), 2to3-reference.

abstract base class -- fili% k%

MEEL TR ABC, EXfduck-typing BI#b7E, BHEEET —FE SR O RH =, Az N HEAbR T
BN hasattr O RAFE TAMBCE PR R (FIAEEH BEAR ). ABC5IAT BT, X
RIHFEGK 5 H A2, HAMIBERE isinstance () fl issubclass () FrAAT: TENL abe AR .
Python 7% WE R ABC I T SL RSG5 (FE collections.abe ), 5% (FF numbers
B ) i (FE do M) . S ABREAMEL (FF import1ib. abe BIHH) . ARATPABIA abc
iR E H 2y ABC,

annotation -- Fxil:

KRB A B KEtE. REUESEERIEMEMIRS:, B2 £ 200241 R .

SR AR B bR B A TR T R, HAeRAR R SRR R B AR 2 o IO . ST R
E{’\J __annotations_ fﬁ?ﬁﬂi}%ﬁqj o

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI A NLH. BiES I
annotations-howto | (s F AR 1Y i S0 Bk o

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RHEF A TR BOR I PRI AR (B0 name=) SCEAEN W ETERTHATA ** B97
PCHLER A 25BIRUE, 3 1 5 FEPA X complex () BT I BT K7 S 4L

complex (real=3, imag=>5)

complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH T 2800 RKIT 3k VAL S5 A 1l i
WA > Witerable BLATCRBEA . 28BIRAL, 3 71 5 FELA TR Hy @ T8 S 4

complex (3, 5)
complex (* (3, 5))

S LR B PP B A B, 7 SRR 2 L calls — 45 BRI, BTk
SR IR AR — B RO 2 OB XA R 2 Bt

7% Wparameter REFZLH , H W ZHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
PR SR X _aenter_ () il _aexit_ () KR async with {4 P IFREEE TR .
1 PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
IR [BME K asynchronous generator iterator IREL. B 5 async def F XMWMERERFEML, AKIE
ZAETEME vield RIKADZ A —RINATE async for TAFRHEHIE.
WAREE 218 7 A e R AL, (BAERSUE B0 NI AT e 2 4s 7+ 0 £ R B R R E . WRTEWE
FERERE S, AP RAEE G

— R AR R BT RS await TR EH asyne for LI async with 5],

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator pRELIT R IRTS o

BEXS R & T asynchronous iterator, 4§ [l] __anext__ () Jr ik I 2R [l — AT SRR ORI T 5+
AR AR R R BUA BB R — > vield ik

fA yield SRHEHPLIIER, ERTPRG (LRI RAFEEN ty #0). X F9 5
HENEML __anext_ () FriRFIAY S —DlSEREXTRA RIS, BB AUE KL A3
i1fE. S PEP 492 I PEP 525,

asynchronous iterable -- 525 ] {0k} 5%

—/NATPAFE asyne for A IRTS . MFEIT B _ aiter_ () JEaREl—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 525 %03
AT _aiter () Ml _anext__ () FYEMIS. _anext__ () AAUEE—awaiable 3
%o async for XML RPIENIFN __anext () JEFTR B W] E AR EH B HG] & —4>

StopAsyncIteration 5pdF. H PEP 492 5| A,
attribute -- &1

RERB|— MR, A S RIB I FRRT o 2R, WERXTGE o A RIE a AT
LA 0.a KBITHE

WX R AV, FFRPEE SR identifiers (Y AEAR IR A AR HAE— AR BB R 2 T AR, Bl an s

setattr (). XFERYEMRFICIEM S-S 2k A0k vim , M2 Al getattr O R,
awaitable -- WZEFENF 4

—AAHE await FRX ARG . W PUEcoroutine 32 B __await_ () FHEMXS. 1

PEP 492,

BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .

binary file -- —JEH] Sc 4k
file object BENG TG F 7 A0 af %o T E I SO TR DA RIS (rb e, twbt B ' rb+ ) FTHF
E[’Jj(ﬁi sys.stdin.buffer, sys.stdout.buffer PAMN io.BytesIO ﬂ] gzip.GzipFile E‘];QWHO
T3S Wiext file THRBENES LS str XL S .

borrowed reference -- & A 5| J1]
TE Python [y C APT i, 551 I —F L5 M, BHZN R RIEHEARAZG I M. Rxs
ZOEH SN EES A B — A B F8 5. B, B3R RIS v DARS BR A G 1 B 5 —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 %I} %
R o AR S Y C-contiguous Fp X4 . XWIFEA bytes. bytearray fll array.
crray A5, BASUFE U nemoryview B, 5N ST L 2 R M BB R E R G ik
BAECAE RS . PRAE R 3RS SO DA S it S KR A

FACPETR ZE A I B . XX RAE SR PR AT E AT R . Al ARG ppokt
S0 413E bytearray PAK bytearray [ memoryview, JHABEAEZIR ZFEHIEHR AT AR
XTG C HEEEATRRTR”); X MR R AIHF 38 bytes PAK bytes X4 memoryview,
bytecode -- ‘F=Yifg
Python A A% &4 g1 7158, Rl CPython fiRERS 3£/ Python #2)7 By ALY . Firidite
SFAFHE cpye SCHEH, XFESS TR PUTIR SCORER R BT (W] DA 2R RS SR i A )
XA HENE S B T AR YR R A T AR S 1 virtual machine 7. 1o 53 ANE] Python FE 4L
LR AR A—E @A, WA—EREEA A Python Fit A 345
FATRG 25K AT ATE dis B SR AR
callable -- W& %} 42
AIE RS2 AT AP TR B SR 5, I T RBIA — 0S80 (S Wargumenr), (AT ik

[callable(argumentl, argument2, argumentN) }

Sunction, WA EE|method %, WIg T HAMNSE . LT __call () FYERZEHSEHIWET AT
IO

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
XA SRR G, A AR s A S — A R AL RO AR (-1
PR SRk, EHRAERCF TSN 1, LR PE R 5. Python P T X EN SCFE, R
I LRSEARC TR EBE —1 5 B4, Blin 3+15. Q1R EE nath BLH TS B0 B 52 BUR
A, WA cmath, BEIMHE R SRR ARG A WE, ZIEEfIEIL
A A )

context manager -- |- [ LA
TFE with AP E Y __enter_ () Fl _exit__ () FEREHFERSHNNE . 20 PEP 343,

context variable -- |- F {25 H;
— PR LT JE R SO AR N R I (E AR B X AL TR LA SRR A i A A T R AR T
PAHAANFEPAS R A, M7 EFEERGE, —MUTEET R a 22130, mETF
SRR FEE IR K AL S AR i TIEER . 2L contextvars,

contiguous -- ZE5%¢
—NZR U Z C i 450 Fortran & B WO R TESN . B4 /2 C Ml Fortran JEZEH . 17—
A, Prf 5k B OATHE WA R AR SR HHES ], RN IF IR R 0y . fE24E C-iE
SO, M TSI R R4 %3 Ui 4 H PR, {ELRZE Fortran HEAEECAL
M B —ARE R

coroutine -- e
R ORI E e . O AR — S ATFAE S — saR o PRI AT DATEVF Z AN [F Y
Mo BHARE .. BT asyne def 1EARSCEL. £ PEP 492,

coroutine function -- 8 %L
R[] —A>coroutine XTI BRE . IFEBREATIE IS asyne def i) E L, H A REALE await, async
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for fll async with KT, XLREMEZH PEP 492 5] A/,

CPython
Python 215 F I FITE LI, FE python.org | & 7. "CPython” — i FH T 7E LA B I RF b S -5 HoAh
SEFEIAN Jython BY, IronPython #H X il

decorator -- iy
IR R 75— AR A R R, Tl ewrapper VAT AORIEAT B . BRI W11 142
EI% classmethod () Hll staticmethod (),

P MARER FUE—FEIRRE, DU AR B0 SO S R Se 45

def f(arg):

f = staticmethod (f)

@staticmethod
def f (arg):

[FIAERAR S MG T2, Hl A . A M AR AT 2 0L R IUE SORI 258 LR SC
EE

descriptor -- {{fjiA %
EEXT _get_ (), _set_ () By __delete_ () HYEMIXS. H—REM piliAgn, &
HIEFIR G EAT ST B A R % o JEHIEOUT, W a.b RAREL. B s ER—AS B e
OTE a B F I ELRATN b XTS5, (HUIR b 2 — P iRds, WSTRX M iAds k. 2
RIS RS 2 2 R B Python [V 5C5E , RN 1P 2 B BRA M BERY, FEREL. 7.
FREETE. e, BRSO ERA SRR 5| 5% .
KRR IERI 25 K., 725 descriptors B, fiiiA#S (57

dictionary -- it

— A REEA, BT = R B A . BT DAREAMTEA __hash O Ml _eq O JF
VR4 . FE Perl HF5A hash,

dictionary comprehension -- ‘i 53,
A FR—N AT IEAS G A B ORI R I G R P — PP BB L. results = {n: n **
2 for n in range (10) } FFAEM—HIGE n ZE n *+ 2 PYBRIFHY Y584 . 2 Il comprehensions.

dictionary view -- “yz HiL 1 [¥]
M dict.keys (), dict.values () fl dict.items () IR RIRFGHFR A FHALIE . EAIHRAE T 5ol
FKHPA—ASSE, XA SR, R A B MU o BRGSO R R i A L
HIFZE, BI{fiH 1ist (dictview) ., Z N dict-views,

docstring -- SR 45
VERZE. REE . WS — BRI TR R e . BRI AT I 0 2, (H
W IR IR DRSS . R doc_ BT . BT e TAERY, HitE
FETON G SO A R

duck-typing -- 1§ -39
FE— PR IAE , B AREEA AT R BB H 5 BAT IR0 E2 11, T2 B R A sl A
FESJEN (BRGNS T, MERBEGEN T, IBAEEHEN ") B um e oom IR e 2,
Bt B AR A AT i A f i 2 SRR T R G . 1 T2 ALME S ] type () BY isinstance ()
%fmuo ({EBE G 2R 2 ] DA A 0K 2 MERRNTE. ) IS R hasattr () KB EEAFP
TE.

EAFP
SRIF ORI WY SCHEE « X Fh Python 5 F AU 4 5 KUK 2 B0 T 75 1 S BB AR AE
HAER S IR IR o SRR AT Mol WU T R U R R EE ] oy Al except A, THAHXT
IR TS LBYL Kb, LT C 44 2 HliEF .

expression -- ik,
A PASK I FEAMERIEE BT, Ha)ifiil, —DRBR RSB ICROIMF . APk, JBIEVI.
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AT RBOR A PLE, EATREER SR E—ME. S HAMEST AR, HHEra S A
Rk K . IFEEARR IV EFRIA L Wstatement, 4N while, WREWEJE TEAMIEREA.
extension module -- " JE Bt
PA C 8 C++ BRI, f /] Python ) C API K 5iEF .0 AR P RIS #1752 AL,
f-string -- f- {5
WA £ BOF BTSRRI R AR AR B AR R HEN A S . &
i, PEP 498,
file object -- SLEX %
AN TFIR ) SO AP (1 read () B write () Z7%:) DAME I RERIEAIRTS . R A2
FERBAE], SO 5 RT AL BT BSR4 S0 . HA 2R A A7 A BB AR A AU ) (51 s o
N/ R IX ., B, %) UMl SR 25 R,
SRR b Z RS SCPERT S SR = 2] S, b — i) S DA SR S BT OE
SAE o M QSO S ELE =2 open () BRI
file-like object -- SCPFTI%T 4
file object 1) [R] iAo
filesystem encoding and error handler -- 3 RS 4% X, 5 H A ALBR S
Python FJ ok M #4122 GE A5 745 FR AN ) 45/ E R G4t Unicode [1) 2w iA% = 5 A R AL FERS .
S 2R G G i g 2L AT ORI RE LD Al T K BETE 128 DU I 75 Hr . MR SCH R G i =G
VARAE I ARE, W API BREUFTBES2 5| & UnicodeError,
sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () Lﬁﬁﬂ%ﬂiﬁﬁ ﬂégﬁﬁ(j{
R G g = S A IR A S

filesystem encoding and error handler J&1F Python JB I E i Pyconfig Read () BREIREIER: HS
fﬁ]PyConfig E]’J filesystem encoding Mlfilesystem errors %ﬁ‘jﬁ o

Y52 Wlocale encoding .

finder -- #r k%3
—Fh 2 E R F AR loader X4
TR ERS: THIEERE BLA sys.meta_path ffiff], AW ZLZBE X E A
sys.path_hooks ﬁ}ﬁ °
%% 7] finders-and-loaders Fll importlib DA T B L4177,

floor division -- [u] F U R :
] N A B A R B A . I TR BRE B BT S // o Bilan, Rk 11 /7 a it
HEEWE 2, M5 ZMRA RSB EIERERE 2.75 o R (-11) // 4 2R -3 P2
-2.75 G T ASHEILER . W PEP 238

function -- PR
A DA g ] P R M — 4B ) o I8 F] DA ) HAR A B A A A HAE R BRI T e i A

Y5 Wparameter, method #1 function 2877,

function annotation -- FRECkRI:
BIER X s EOE S 8k [BIME i annotation

PREChR B TR 2w BIANDA T s Z A ine SHOFHUR B —A> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI RO TR ) AR UL function —y .
Z: W variable annotation F1 PEP 484, FH iR T HIGE. 7512 [ annotations-howto DA T i A
HUFSEEME

_ future__

future 1547, from __future__ import <feature> F§/NZiFasfd I RHAE A /) Python & i i HF i,
AR I TEE TS SO i Y B . future  BEHSCRYICSE T AT BEM feature BUH. T FA
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BRI S HAR SRR, AR AT AR B IO R AR AT IR B VO A B 5 P AR e (BE) 78
(IS ENN

>>> import _ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- :j J% [A] Ui
FEWON P 1 A A 25 [l i #E . Python Sl i 5 | HITHECRT — > REAE A6 I AN T BB 205 | 1 9 7
IRBIR RIS AR AT IR B . ATRAGE ] oo AEHoRfs il 335 [l i 5% -

generator -- H: i 7%
R 0] —A~generator iterator W pR%L. "R KRG EWRE, AFAAET HAE vield FikAPAKE
PR — R YMEHESS for-JRIME T BRI next () EREE—IKEL.
R TR A A R, (EAERE LS O AT RE 248 £ R B R R E . WPRFFEE RGBS S, i
il AR DA GBS

generator iterator -- K 235 {0H%
generator pR @Uiﬁ BIEERIX S

TA yield RUEREHEA IR, ICHEPITRS (AR RAEER oy 546)) . 4 2R &4
REMWEN, BLMEIFALERSIAT ORI i AR ET I 46 518 e 45 -

generator expression -- 22 i 25 ik X
R EE AR RN ERERG—MEREX, JFHRE—keyword:/for T4], &L T —4
TEERAZ R, A — AT keyword:/if T4, PAN IR GRS NN R B — RS

>>> sum(i*i for i in range (10)) # FH1H 0, 1, 4, ... 81 ZHn
285

generic function -- JZ XY R %%
SRS ] B 26 Y S A [ B4 1) 22 A bR BROUT 2EL 1) RS . B R D s 2 ol R R S ke i e 1 2% i P P
S
ik 2 Wsingle dispatch R1EFFES5H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {27
2R RIpe; RN 1ist B dict KR AAFK. HT R 2T Fizif.

ELZATE S 2 A2 2% . PEP 483, PEP 484, PEP 585 fll typing fibk,

GIL
% Wglobal interpreter lock »

global interpreter lock -- 4% Jsj fif Bk 23 i
CPython R4S IR I —FALE], B E — B 20 LA — AN SRR 04T Python bytecode, AL
BB EX SR ((E dice SFHRENERA) HXIH KU R 4R L 7 CPython L.
AR N B RS 2 LA AT T B, AUV W2 THE 2 AL B g BT

g, SR R A =0 P T RS SRR T AR AT T R S 2T 55 R 4 e A SRR
GIL. BtAh, FEAT VO HEfEmtt Be 28k GIL.

PAMER IS “FEE 7 RRERS (BERASE LR B e 3L =850 ) % Ay, BMHE
UL AL PR PR RE 2 25 . RATIAK, SCIRPERE M2 [ sC I FE AR AR g T, AT 4
IS AR

hash-based pyc -- K W75 pyc
651 P 6T 7 YR ST 1 W A L T I i i 18 R T R i a2 A RO ) S RS R AE SO S L pye-

invalidation,

hashable -- W[5 7
— AR UR B A HA N ARSI RE (BEFEAR _hash__ () k), FFAIRARHAD
MEHFTHER (EREH _ea () Jiik) SRR "TobA X5 . WG 5 X G 5L AT A [F] e A
ENA R & oy
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KZ %L Python H AN RIS PN BN R ER 2 T 1 ATARZS A% (Blans) k7 d) #ATGS: A
AlARZR R (BIANITCALIA frozenset) (4 BEMIKICEI NI A RIS A T . 2 IS5
MG BRI TR AT . EAE I A MR (BRAERS O ER), BN Er A e i
TEMW id0 .

IDLE
Python YSRINTT & 524 >J #185i . idle 52 Python BifE 2 AT MR T (1 B AR AR A MR RE R ER BT -

immortal -- 7 /%%
KA ZIEAE PEP 683 15| Af#) CPython SEE4HY

AR RIBTRAERXR , WEHreference count FGRAXRAEN, N ETEMREARZ AT HKIZA
KPIPUHBC. BIAN, True F None fE CPython FH#JE Tk AR .

immutable -- Au[ 2%} 4
HAFEEAANS . A RATERT . FAFRATCA . XFERIATSRA BRI A . W R A0
;/I\Z:EJE/ME, MDA R SE . EATHERR 2 B A (Er o i & EEAER, FlanE Ayl
A B

import path -- § A J§1%
HEZMUE (874250 ) HBWSIR, SRR pah based finder FRAER TN BAr. 7EFAR,
WA E S RIBHE R H sys.path, (EXFRBARBEEATEERH EHRER _path JEME.

importing -- S A
A ) Python AURSRE A o5 — MELH ) Python AR e I i) i 72«

importer -- S A 7%
BRI MBI G WO RBEJE T finder g T loader

interactive -- 28 fj.
Python A — a2 HAMREAS, X RWE R ATEMREAS ISR AT N BRI Rk, AR5 R
YU AR G5 URAELA S0 WAL F B2 python (ISRAT WIS, 677 LAY FEERLAY A 3
P E PR FREOR D)) o X M AR R BURS A AR AR I — R R A R0 O 2 Gl T s
“help(x)“) »

interpreted -- fiR T
Python —@ MR ALETS , S XM EgMIFRET, BAWE X G H T Wi WAAEm
DA TR o X M TR SO T LB RS T A M A @ v AT SO s T RALE E
HA W gmid B0E 5 R 2R, (FR AR P s TS 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G 4]
LR KPR, Python fRRERRIHE A — MNRFIRIZ AT I BOF B0 RERUIT A C A B 9T R, Bl s Al
B Fh PN TGS . B SZ WAL % . X il F P e Xk e e 555 | e Fh g £X
TEPAT . AE KA BT A il e B B &M e, OO SR A FRA R (5 WL i
TH R AL 45 )

FRREAR T 2RI 2R N __main_ BB ST A S 58 AT«

iterable -- W] Gk %
—FBEAE A AR I L  A TXE 5 . AR R 38 I A P A28 (W0 List, str il tuple
85 PASCHSEAR AR dice, ST & PARATAME LT __iter_ () HYEBSEBL T sequence 15
Xy __getitem () YA HE LML

AR AT T for MRFRALIFZ HARTTEZ —DNFFIRIHTT (zip O, map O, ) H—P0TIE
KM QAN SHE RN BRI iter O B, BERREHZNRAENAS. XFEALSE T XHE
LA — R o FERH ATEACRT G, ARE AT EIAN iter O 303 H O BRI 5
for 1HM) 2 H BN IRALBEARLEIRAE, B ANIRIN oK Ay 44 22 B HRAE DR PR ) AR AFE U . 2

lJ_ﬂ_,iterator, sequence %[I generator ,

iterator -- %%
FARFR—IER RN EE I HERERN _next () ¥k (WO HAZ LS N B REL next ()
FEBA R I 248 s 7T FH B WK 5[ K stopIteration S . X B LA XS
PIEARIE RS, R next () HEHLXFIKTIK stoplteration, AL AA
_iter () HEHPERIPNZERSNZE S, A0 E 2 EAXS, nlgiH T HAL R
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YT G5E RIS T — DR BRI BIAMNEIR S 2 R P RE TS . 2884 (F
W 1ist) FEREFRIFHAL A iter () BEERAE for MEH I I I ES 7= A — ANk e . sk
AE B B0 AR 2238 2088 ) 3R )i [ E 2 B AR R R R ]2 AR R 5, A ok h
B — a5

W25 B & typeiter.
CPython ¥ A5 — W HERAE X _iter () IWEK,

key function -- §t pR %l
SRR R PR A, 2 REAZ IR [l T HE BHRO P AT A S . B, locale.strxfrm()
AT AR A AR X HE P 295 A HE 7 B
Python 1A ¥ 2 T. A #K su vF 1 B o8 B8Ok 45 11 oo 2= 09 HE 62 2040 41 7 X H B A4 min 0
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\&
itertools.groupby () »

f 2 M T DA @ — A B R k. BI4N, str.lower () ﬁ?ﬁﬂ%)ﬂfﬁ@lﬂ%ﬁd‘gﬂﬁ?%%@ﬁo
B, HEREE T lambda FEASRAIEFIA lambda £ (r[0], I . A, operator.

attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller ( 75%@ iﬂ(lﬁ’]:/\*’jl_%%o

THER HEPHET RPN E I i e A s 1

keyword argument -- JeHE =55
Z: Wargument

lambda
i — A~ expression 14 JRIE 2 INERER AR, RIBX AR I BOR(E . Bl lambda B 4]
lambda [parameters]: expression

LBYL

REFRRBER” RIS . XM S KU SAERE TR B A e AR A iR AR
SRS S EAFP J7 A O H, R RO KR 16 154

TEL &Y, LBYL &8 “&F7 M “EJISE}E” IRV R A S RS o Bilan, PATRACHS
if key in mapping: return mappinglkey] W] B TTER A H5AE 2 5 HABLFEM mapping H %
BT key T H B o 3 h 0 AT 38 2 fin 4t sl 4 EAFP S 2

lexical analyzer -- )7L 4> P 2%
2 BHIER G S Wioken,

list
—Ff Python PN Esequence, BIRA RHIFE, (HEERMT HAMGE F H B mIEeE%, Fohiimoc
EIWEHEE 2250 0(1).

list comprehension -- 51| S5 X
Qb PR —A 7 51 R A BB A TE R I R M 5 SR8 R — F BB B ¥, result = ['{:4#04x}'.
format (x) for x in range(256) if x % 2 == 0] RFAEM—A4> 0 3| 255 JEFE N 7S 3t

Bourapds (0x.) MBI, M ic ?"an—h_lﬁ/] WERAWEN] range (256) TIHPrAILRES
AR

loader -- MI# 2%
MBS, BUIE L exec_module () Ml create_module () F¥EPASLEH Loader
Ho INZARE A finder 1R8], F3iEZ

« finders-and-loaders
e importlib.abc.Loader

« PEP 302

locale encoding -- % & X I 2R g% X
& Unix I, ‘B2 LC_CTYPE &5 XKW 44, BrPLE T locale.setlocale (locale.
LC_CTYPE, new_locale) FKIXE .

7E Windows [, ‘&2 ANSIfUASTL (4: "cp1252™),
JE Android il VxWorks |, Python ffi ff] "utf-8" {ENiES K ZiLHE=.
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locale.getencoding () Hf%}ﬁ}iﬁ %ﬁﬁlﬁ%giﬁkéﬁﬁgiﬁﬁ o
512 il filesystem encoding and error handler

magic method -- JE&AR Jj ik
special method W3EIE 2[R .

mapping -- W5t
— Fh X EF AT = Atk L Bl T collections.abc.Mapping B collections.abc.
MutableMapping MG FL L FT AL E TT LAY AR A R o BERM R BT f14F dict, collections.
defaultdict, collections.OrderedDict W\& collections.Counter,

meta path finder -- JCER A $2 7%
sys.meta_path ISR IR EIK finder . TCBARET AR Spath entry finders FE4E RIRAHFFAAH ] o

{58 A importlib.abc.MetaPathFinder | fRICESAE Hoen i sC M 5.

metaclass -- JtH
—FHTRIERME . e LKL BFIMERYR ., TTRNTTEZ R =ASHOF 01
IR RERAT I )0 R ) SR iE 5 AR PRt — N BRASE B . Python YRR HIZ ALTE T 7T LAGI 2 H &
Mot R B PKEATREXAN TR, HYFEL N, JoSa SR sn A OUHE ) iy %2 .
EMEHH TICREI H & BMERE . IREN R0, SO sg], AR 255 .
L1152 I metaclasses.

method -- Jj i
TER TR S BRE . WERAVERIZ M LB — AN @R R, 5 2 RIS BN S A A —
Aargument GBI AN N self). &I function Flnested scope.

method resolution order -- J5 V1@ bR 3
T T T 55 2 A A AR B D1 B A R I T . 5 2 15 python_2.3_mro T H 2.3 KA UE
Python eSS BT 55 F R R -

module
X5 Python ARG —FPH BNy o ARG M A ar 44 25 (0], PIEL4EE Python X4, #4
Ben i importing BEVERIN 2L E] Python H1,

55 Wpackage.
module spec -- ELHe LR
— A, RS T MBI XS AGE . & importlib.machinery.ModuleSpec
IR
55§ 2 [ module-specs.
MRO
Z: Wmethod resolution order .
mutable -- n[ZE%} 5
ARG ATERL i O ARAFEERIE LT A HEUE . 73152 Wimmutable .,

named tuple -- H #5041
Al “HATTH” o] AR | oo, I HIHEH RS [ uRE et PR E ok v i 28y
R, DA AY B I ] B A AR
FHNERMETHL T, 35 tine. localtime () fl os.stat () WJIRIEME. 75— 72

sys.float_info:

>>> sys.float_info[1] # & 5|
1024

>>> sys.float_info.max_exp # 4 F By
1024

>>> isinstance (sys.float_info, tuple) # BT u4d
True

295



The Python/C API, Z{THa4 3.12.11

HEAEZATTAH RN ELRA (i Lamsl ) o sesh, B4 ol nl e i e XN tuple 4
AR E AR E £ PRI F By Oy ORI . X AR R AT Lo s, siE Wl A 4K typing.
NamedTuple, ﬁ%@ﬁﬁiﬁ@ﬁz collections.namedtuple () ﬂéﬁﬂ@o E*f@ffﬁﬁ%{ﬁﬁﬂ*%
T LY 50N BN R4 I i @ish

namespace -- iy % %3 [A]
A ARSI T . a2 A R SRANER, AR PiREMS =0 (E)
V2N o fir g 23 AL By 1k iy 2 o 5ok SCRFBEUE . B, %K builtins.open 5 os.open ()
R B A AR X 4y o i 44 2 () 3 2k B MRS S BB A ek 5k 35 B 412 55 ] e
H‘[ZE?FVIFO Wﬂﬂlﬁ], random.seed () B{ itertools.islice () ﬁfﬂF%{i%EﬁTﬁ%Qﬁ%Hﬂ random
Y itertools LI HISLILH) .

namespace package -- iy #%3 [A]{
— M HIE TR 2 as i package . fin 4 23 (BT AR SEAR KR, BART & e A [ Tregular
package IR ENTEA __init .py fF.

fir 44 A3 A AR T LA W] B 2 i A B SRR A0t . FEHAMELL T, IERR S H regular package .
BT ZEE,, 7527 PEP 420 il reference-namespace-package .
A2 Wmodule

nested scope -- tx £ g,
TE—AE GEBE NG HASERIEE ). BN, 77— R e LRI R 4T A | R B AS i . v
R FEGERA R X5 A SO TR TCA . Rl As B S ER 2 BR T e N 2 VE A k. 2800,
2R RS WER T2 R4 %50, il nonlocal HKEFH FLIFE AINZE M.

new-style class -- F AR
X B wTE N H T A O G 2 R IHFRTE . FERC A Python AR H, AT BraC 28RBS 1l
Python ¥ RIETK, U1 __slots . #fiiA#e. FHEEIE. _getattribute (). KL
object -- Xf %
R EARES (EMEsiE) PARTE AT () B9EdE. object th @ fTfulnew-style class 1) T
EHEES
(0
— PPl TR R B H L 1Y) Python module. MAEAR EIE, 2 HA __path JEYER
Python 53t

Y2 Wregular package Flnamespace package .

parameter -- JE 5
Junction (BH7%) & A4 Sk, B8 e R DARZ I — A argument  (SU{ERLEREOLT, £
MNEZ). AIMES:

* positional-or-keyword : (i BB T, HHE—ATMER 1 F 520 AR DAY X 525 Sk
BARSES . EXREVAMES R, BRI foo Al bar:

[def func (foo, bar=None): ... }

« positional-only: {UFROZE, $8E—HAEHL A E L ANSE (WRMELS il 1 ek HoE
SIS HNIERENZ G & A/ FRREX, HIAITR I posonlyl Fil posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {UBRKHEF, $5E—DHEEHE XEFEANSE. (RKEFES e
HEUE XTES YR P& AR BT S B TE L MR BB S 2 B —1 * KE X,
BN R TR kw_onlyl 1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... J

« var-positional: WIAZ{E, 4552 ] ABR A — MEEECR I AL E SHR S (e FAh
BZERZNMESHZIG). ZMESELIEES LRI * E X, BIATHEL args:
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[def func (*args, **kwargs): ... }

o var-keyword: FIAZKHET, $57E AT DARBME R HCR Y R T 28 (MO IS C B 2%
BYSHLIG). RSB S ARETING « K23, BIA LR kwargs.

TS AT VALRI 5 E PTEANne S 4, ] AS L il e S H0di s B

2 Wargument R1EFSH . SHEESHX M H)E ILE B, inspect.Parameter 2, function
—35PA K PEP 362,

path entry -- J%fE A N
import path FE—ANEEMNLE, SWipath based finder [ RIS A RIS,

path entry finder -- #5145 A 1A HE 3%
F—a] XS sys.path_hooks (RBlipath entry hook) i& 8] [] finder, WP %52 GEE i path entry
e LA .
1§57 importlib.abc.PathEntryFinder DA T REEIEA D& AT LIRS

path entry hook -- P42 A LT
AT AT A A AT i path eniry TP BT T RERS ] sys  path hooks
B FER [0]— path entry finder .

path based finder -- 3% J- B A 6 2%
BN —FhTsb 2 £ 305 FIHE—ANimport path FHEFRAIHL

path-like object -- ZEFRJA} 4
KB RGBSR RN R A — D RRHEN str B0 bytes Xf R, B[
PAR— I T os.pathLike PRAYXIG. —ANSCHF os.PathLike WM R ATE LA os.
fspath () @é&i?fﬁ&jﬂ str 3?‘%‘ bytes %ﬂﬂgiﬁ:géﬁ%ﬁé7 os.fsdecode () il os.fsencode ()
AP I R R AT str B bytes RAIRYLER . TS ZH PEP 519 5] A 1.

PEP
“Python 2 UL HYIELHTE . —A> PEP gije— (i 30k, Ik Python A IKARALEE., Bl
7R~ Python [R5 R IE S b BE B A8 . PEP [ 24 H (O A 11 B2 AR HURS T S SRR P 1) S P 356
B

PEP [ VA48 th BB R P, WAL DO R IRV 158 LA B R A6 25T A Python BT HRLSfE
G5 SR ENLE . PEP IAEE A STAELEAE I T E T S0, RCREAS IR B WARIC A SR

%10, PEP 1.

portion -- {54y
F I — A~ fir 24 25 A I B H s N SCE G (AT BEAF T — A zip U, Bk sE UL PEP
420,

positional argument -- {3/ ¥4 23 %
2 Wargument ,

provisional API -- #]%¢ API
B € AP ZHE0A RCHFIRAEARHE FE Y 0] 5 AR A MR PR UEZ AN Y T e 11 . AR IR 3 i R
A ERUIE, EHREHPARONEE, BT RETEA% DI R BT A LRI O 26T 10 5 R 3
FRHE (HRAERRIZED ). WAESOFA SR IET - UE APT I Z HIR % 23 1™
FELA PRI 1 A BT AR BB 2 X R

B2 0BT 5 APLRDE, ]S AARA R S “ I G iRt Jr 587 —— AT M) RE A A I
HRJL AT BESE SRR B — b i) S5 ARA AR TT 5

DAL B RE SR VAR PR R SE AN WD, A TR MR R I R BT B BT IR . 3 O PEP
411,

provisional package -- ¥ % {u
Z: W provisional API

Python 3000
Python 3.x S ABEAIINERT (XA FPAERAS 3 19 KA 8 TE I MBI i BL T ) o A7 IS oo
'5'?\] “Py3k” .
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Pythonic
TSR el — B AR S B4 1 Python 55 5 B KURSCRIERLE: i AN 2 ik P oAt 55 PP
AOME SR SEBACRS . B4, Python (1) I XUAE R BT for 1E/AIIRER AR M T — W] B A R iy Bir
AILR . VFZHAME T A AR EEH , HI A Python 1Y AAT I S de B A — D s

P
for i in range(len(food)):

print (food[i])

TR I Y B it B Pythonic 7 352 X HERY:

for piece in food:

print (piece)
.

qualified name -- fiL 5 %55
—NPAS SRR, BRI 4 R VR I EHZ A b SRR S R R B
127, MKE X PEP 3155, W fem 2 REN S, BRE SR SR Z 412

>>> class C:
class D:
def meth (self):
pass

>>> C.___qualname

YC'

>>> C.D._ _qualname

'C.D'

>>> C.D.meth.__qualname_
'C.D.meth'

TG AR, TR E & AR AR IZ B DA 2 B A B A, o e A A Y
ALHL, T email .mime. text:

>>> import email.mime.text
>>> email .mime.text. name

'email.mime.text'

reference count -- 5| Hil-%k
MEEGI AT U5 AT A SR, 2R S . ALY E A7,
HE|Hit ok A gk, B S aEA 2RI 51 H T1EE Python AR i@ & A 1T I, {H
Tilz'?zCJ%;hon LI KHEITR. FF AW LA sys.getrefcount () BREICR IRAIHFE X L1
5] AT

regular package -- F5 AL
g8 package, BIIEEH —1 __init_ .py AR HE R,

%2 Wnamespace package .

slots
— R EAEZE TR RS I, A 5 R R S S R G RS [ S B SR AT A . BRI R TS
RPAT, (MBI AFAE S, Sl AR DS N R, BIAEE N AR Y AR, IF
IENC R OROp N o
sequence

—Mhiterable, ESRFRT __getitem_ () FRERTT VAR AR ER S BT R ITE VI, X
T—AREFHIKER __len_ () Jrik. WEFFIEBLAE 1ist, str, tuple fil bytes &, HHHE
BAR dict HFHF _ getitem () Al _len_ (), {HEMAINBSH AT, H e L
(¥ hashable BET AN S REFCRAFITE .

collections.abc.Sequence IR EREN T —ITEEEWRED, BFE __getitem__ ()

__len__ () 2:9}, iﬁﬁﬁﬁﬂir count (), index (), _ _contains__ () ﬂ]__reversed__()D SEEL
PR O RBI DAMHT register () SREAMM . EIRECE SGH A P ik EZ 308, WS
58] 388 )y 9
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set comprehension -- 4 &S5
AEHE— AT IR ARG B T BB e I IR M5 R A — BB 5. results = {c for c

in 'abracadabra' if c not in 'abc'}%%ﬁi}ﬁ?f@%%é{{‘r', 'd'}oe %%EL comprehensions.

single dispatch -- M4 IR
—Fhgeneric function 7pYRIE, HELIRET BADSHINRAORERR .

slice -- UJ Ji-
T RS TR sequence W—FRFRIN S . YR 0 FARARICRAIER), 75 11 e lJL
/I\[)/( E‘%ﬁﬂfﬁﬁ’gﬁ?, Wﬂﬂu variable_name[1:3:5], ﬁ?ﬁ% (TTE‘) TE‘TBEW%B@H% slice X}
%

soft deprecated -- $k 5
BT H ) APL A WAEF dm SR, (HESH R # R 2. XFER APL R
FAESCR HIF R, (RS TS — 2 T g g .
¥ wm s AR, A APL RT3 &S .
Z: I, PEP 387: Soft Deprecation.,

special method -- $55% J5 ik
— e Python [ A 73, HRXHEAN R BUPIA TR @ BRI AnAE N 46 55 . X A YA 24 FREY
HRACHBUT RIZ . FRIE 710 S0 2 WL specialnames .,

statement -- {E4y
HAERFE (— MRS “H) BN, — 2B AT DR A expression SRS KT
ZERY, RN if. while B for,

static type checker -- Fi ARG A 2%
R Python fCRS H- B4 404, AR IR MG P S ER AT TR, RAESmE 2 =7 LK
typing .

strong reference -- 5 5 | Hi
T£ Python [¥) C API H1, 55| H 245 AHReA 5 AR A B g5 1 . AEQIES | ] it
W py_1ncrEF () SRAIREGRT | HMAEMERS B AT Py pECREF () RBENE

Py _NewRef () BREUATWLH T OB — XS0 . @, SR B FASRE ] A /FE F ke
ZsRg | F M py pEcrREF () %R, DAEEST] R .

i 2 R borrowed reference

text encoding -- 3L AN i #% 5\
T Python Ht, —AF4FH 22— Unicode 51 (FEFEH U+0000--U+10FFFF ). b T AAAHE (L i —
MERE, EREHTIME A —BFAT.

FF— N FRFRFI R — D F N FIIERRA “mfd”, TANF P8 P B G F AR iR i
i,
HEFAF ST dafthds, NG XA gA% =",
text file -- LA LAk
—MRERE IS str XF R file object s A SCA SCA S B 2 Ty 0] — T 0] 1 850 a5
Bl kb Blirext encoding. SCA A B FELFE DASCA B (o0 80 rwr) FTHFM M. sys.stdin,
sys.stdout lx)ﬁ& io0.StringIO E{/\Jifﬁﬂo
TS Fbinary file T fEREVS TS F 1 A3 £ BSCAEXTAR.
JEAF
—ANERAS/NRTT, HOEYES TR (SRR 2998 AR, BFR. BFE. FRAE. BB, AT
EIH IR IR FIR .
tokenize BIHXTANERE T Python HRIE /AT . token B S TH X&FACRAMIE L .
triple-quoted string -- =5 |55 H
HR&W =AMNESENES (7) siFR51E () WFERAS. EfEDRLESERBSH—A51 50
WFEFFREA 2R, HR2AEZMPAL. BRI TAR 3 A S R & SR 55 500G |
5, I Hol DABSER Z AT JO /g (IR EAF , RG0S SURY 749 58 B e 34T 1
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type

Python X} % ) R B vk E B @ T A4 M B X R AR E A, X500 28 84 mr i H
__class__ J@MRUTIAIEEH type (obj) RIRHEL.

type alias -- %5 4,

—ANRBA [ SGA), AT AU SRR AR AR IRAT o
KB BRI R A 22 . Biln:

e 7
def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuple[int, int, int]]:
pass

AT DA R g e

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) —-> list[Color]:

pass

Z 0L typing fll PEP 484, oAt HI) RE R A4 -

type hint -- J3RI74: i

annotation HAERE . RIEME. BREINIE S SR [BH{E R E TV 262 .

RAUR RS2 AR A AN /2 Python BYSRFIBR, (HEATX A X2 a5 2 WAL BILARET
IDE SEE ARG M4 5 E A

AR KBRS B B fE T DAV typing. get_type_hints () JRUIA], {HJREBAE &N
AATPA,

Z: U typing Ml PEP 484, HAA7XF B RERYTEAR A -

universal newlines -- i I #i47

RSO TR, AT BT A B B A AR Unix AT SR \nr s Win-
dows E(Jé/‘j% "\r\n"' [/y\&la}ﬂi Macintosh E{’(Jé/\]fé "\r', 72%)'1[, PEP 278 74!:[] PEP 3116 74‘:[] bytes.
splitlines () [ fR¥EZ HEBEM.

variable annotation -- 28 Fiii:

AR BB K M annotation.,
AR A RSB PERT, A TRk IR

class C:
field: 'annotation'

AR EARE T SO AE R 2 e 0 BINDA T AR B2 ine JEAY(H:

[count: int = 0

AF AR TEVA A AR L. annassign —77
Z: I function annotation, PEP 484 F1 PEP 526, Hrp3iA T lThEE. 75152 % annotations-howto DA T
SR PR Ay ) B A S B

virtual environment -- Ji 0 3555

BRI MR B0 FIERE, S0 Python NS AL £S04 AN 1 Python 43 A 60 R
ST HIBNF— RS Lzt 7Ry A Python AP 94T o

HZ venv,

virtual machine -- L1

— G el E TR Python FEUNL AT AT T 1y W i & I AL Il byrecode

Zen of Python -- Python 2§l

S Python AR N 5372, A THM S HEHAXMES . &6 HEARNEEL EEARR
Frhi A import this”,
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APPENDIX B

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 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 FEE 211 2001 &4 PSF 2

O #ik

(1) GPL A H AL TATZHET GPL %A Python. 5 GPL A[A], FfA Python ¥F Al IEHR fLFHik
I3 K GAB VR IUCAR T FE TR TP IEAR BTG 18 8 . GPL 328 B ¥R I HIE (/5 Python W] DA Hofih F
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GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FREE LIE A ERA Python BRI M

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 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.

4. PSF is making Python 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 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

8. By copying, installing or otherwise using Python, 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
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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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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 DOCUMENTA-
TION

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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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 F#§
uu BELERAL DA

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
A :

<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. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

MR BAE R GRS FF, W hashlib, posix, ss1, crypt i F OpenSSL AR B PERE . BEA, Python
i) Windows Fl macOS Z45F2E 7 1] e 2355 OpenSSL FEREIAS, B AFRATHAE LA HE—1> OpenSSL 4 1]
HEREIAS . X OpenSSL 3.0 it I Ho G4 fi A= A, ¥4fi il Apache ¥FR[iE 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.
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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:
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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 H) C14N 2.0 MRLE (Lib/test/xmltestdata/c14n-20/) $EEEH 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 audioop

audioop HIHLE H T SoX Ti H ) g771.c SR EREARTD . htps://sourceforge.net/projects/sox/files/sox/12.

17.7/s0x-12.17.7.tar.gz

B AR /2 Sun Microsystems, Inc. f)7™ i AT TCFRHIHLE T i 7T DAFS DLBiOi8 el e AR

Hy i FEA A} 3 o
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SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

AL Sun JEACTD AR 2 A 3245 H. Sun Microsystems, Inc. 354 45 PR HAE AT . HE4E
1B el Bl A .

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

TEALATI%OL T Sun Microsystems, Inc. AN AL AT A S A 51 2k sl CHAARFIR G L )BT S
Srp i E 15T, BIGE Sun R AR BE A AR IR T .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio
asyncio BEHIFLLHER K H uvloop 0.16, "ER&ET MIT V¥ alIE & TH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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RRILER B

Python 55 (4 3P4
JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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..., 287

2to3, 287

>>>, 287

_all_ (&% F),066
_dict__ (A3 /EE), 158
__doc__ (423 B ), 158
__file  (#R¥/EMH), 158,159
_ future_ , 291

__import_

W E &, 66
_ loader_ (323 E ), 158
_ _main__

module, 11, 185, 197, 198
_ _name__ (23 )F M), 158
__package__ (H3/E ), 158
__ PYVENV_LAUNCHER_ , 212,217
__slots_ ,298
_frozen (C struct) , 69
_inittab.initfunc (C member) , 69
_inittab.name (C member) , 69
_inittab (C struct) ,69
_Py_c_diff (C function) , 121
_Py_c_neg (C function) , 121

_Py_c_pow (C function) , 121
_Py_c_prod (C function) , 121
_Py_c_quot (C function) , 121
_Py_c_sum (C function) , 121
_Py_InitializeMain (C function) , 224
_Py_NoneStruct (C var) , 238
_PyBytes_Resize (C function) , 124

_PyCFunctionFastWithKeywords (C type) , 240

_PyCFunctionFast (C type) , 240
_PyCode_GetExtra (C FH4%), 156
_PyCode_SetExtra (C F4%), 157

_PyEval_RequestCodeExtralndex (C FHk), 156

_PyFrameEvalFunction (C type) , 194
_PylInterpreterFrame (C struct) , 172

_PyInterpreterState_GetEvalFrameFunc (C

function) , 194

_PyInterpreterState_SetEvalFrameFunc (C

function) , 195
_PyObject_GetDictPtr (C function) , 87

_PyObject_Newvar (C function) , 237
_PyObject_New (C function) , 237
_PyTuple_Resize (C function) , 142

_thread
module, 191
Rt %, 153

method —— 3,299

HHELE

_ _PYVENV_LAUNCHER__, 212,217
PATH, 11
PYTHONCOERCECLOCALE, 222
PYTHONDEBUG, 182, 217
PYTHONDEVMODE, 213
PYTHONDONTWRITEBYTECODE, 182, 220
PYTHONDUMPREFS, 213, 253
PYTHONEXECUTABLE, 217
PYTHONFAULTHANDLER, 214
PYTHONHASHSEED, 183, 214
PYTHONHOME, 11, 183, 189, 215
PYTHONINSPECT, 183, 215
PYTHONINTMAXSTRDIGITS, 215
PYTHONIOENCODING, 186,219
PYTHONLEGACYWINDOWSFSENCODING, 183, 209
PYTHONLEGACYWINDOWSSTDIO, 184, 216
PYTHONMALLOC, 228, 231, 233
PYTHONMALLOC (] 4
' *PYTHONMALLOC=malloc", 234
PYTHONMALLOCSTATS, 216, 228
PYTHONNODEBUGRANGES, 213
PYTHONNOUSERSITE, 184,219
PYTHONOPTIMIZE, 184, 216
PYTHONPATH, 11, 183, 216
PYTHONPERFSUPPORT, 219
PYTHONPLATLIBDIR, 216
PYTHONPROFILEIMPORTITIME, 215
PYTHONPYCACHEPREFIX, 218
PYTHONSAFEPATH, 212
PYTHONTRACEMALLOC, 219
PYTHONUNBUFFERED, 184, 212
PYTHONUTFS, 209, 222
PYTHONVERBOSE, 184, 220
PYTHONWARNINGS, 220
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WE B, 242
Zw N, 101
Z kXt R

(B E ), 101
C ik 3

(HZWZ AP0, 101
P

WE &%, 67
R 240, 189
8, MR, 189

KEA

object —- X%, 115
WAL &

W E ® K, 242
BEAR

method —- ¥ ¥, 295
A
abort (C FH#%), 66
abs

W E &3, 95

abstract base class —- %%%%,287
allocfunc (C type) ,276

annotation —-— 7]“/?35,287

argument -- %%, 287

argv (f& sys #23k ), 188

ascii
W E K, 87
asynchronous context manager —-— i‘/}: +T

X 5, 288

asynchronous generator -- ﬁ‘—ﬁi}i&%ﬁ, 288

asynchronous generator iterator --— ﬁ:ﬁé
e X 45, 288

asynchronous iterable —-— = ‘/"/F _EJ'J% R F‘f ?ﬁ,
288

asynchronous iterator —-— #*/FI%TJ(A%E, 288

attribute -- &, 288

awaitable —- W%f%fﬁ?ﬂ, 288

B

BDFL, 288
binary file —— 3% X, 288
binaryfunc (C type) ,277

borrowed reference —-- & A\ 5| /A, 288
builtins

module, 11, 185, 197, 198
bytearray

object —- X%, 124
bytecode -- F 4,289
bytes-like object —- FH A%, 289

C
c #* 4,103,289
callable —- # X%, 289
callback —- [EF, 289
calloc (C FH3%), 227
Capsule

object —- X%, 169

class, 289
class variable —-— 5@"%,289
close (£ os #23: %), 198
CO_FUTURE_DIVISION (C var) ,42
Common Vulnerabilities and Exposures
CVE 2008-5983, 188
complex number —-— E%{
object —— X4, 121
complex number —-— ﬁ’y&, 289
context manager —-— _[:_Fj(%fi%g, 289
context variable —- J’_‘Fj{@f%,289
contiguous -- #% %%, 103
contiguous —-— ﬁﬁ,289
copyright (f£ sys #23F), 188
coroutine —- ij]‘%,289
coroutine function —-- Tﬂﬁj&@#{, 289
CPython, 290

D

decorator —- /M, 290
descrgetfunc (C type) ,277
descriptor -- A%, 290
descrsetfunc (C type) , 277
destructor (C type) ,276

dictionary —-— '—?—E‘*&-
object —— X4, 145
dictionary —-- ?é‘ﬂ,zm)
dictionary comprehension -- ?;ﬁi—%@%ﬁ, 290
dictionary view -- f’f"—;ﬁ%ﬂ@,%’ﬂ
divmod

WE &R 95
docstring —— XAYFEHE, 290
duck-typing —- B KA 290

E

EAFP, 290

EOFError (R EF¥), 157

exc_info (f& sys 83 P), 10
executable (f£ sys 23 ¥F), 187

exit (C JA%&), 66

expression —-— %ﬁiﬁ, 290
extension module —-- ?)’/ﬁfﬁﬁ%, 291

F
f-string -- f*?ﬁ:$,291
file object —-— Xﬁ—i’ﬂ’%, 291
file-like object -- XA £, 291
filesystem encoding and error handler --
X7 GG R G R AL FE 2, 291
finder -- A #, 291
float
W& & 4L, 96
floor division -- [ FEUE[R %, 291
Fortran ﬁﬁ, 103, 289
free (C H#%), 227
freefunc (C type) ,276
frozenset

object —- X%, 148
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function -- B
object —— X%, 150
function —— ¥, 291
function annotation —- B #AFHE, 291

G

garbage collection —- 3% [E Y, 292
gcvisitobjects_t (C type) , 283

generator —-— @F_)ii%'g, 292

generator —-— ﬁi)ﬁ%&, 292

generator expression —-— éﬁk%ﬁfﬁﬁiﬁ, 292
generator expression —-— i)ﬁi%ﬁ%:@ﬁ, 292
generator iterator —-— é)&%&ﬁﬁ%&, 292

generic function —-- % A& & ¥, 292
generic type —- XA, 292
getattrfunc (C type) ,277
getattrofunc (C type) ,277
getbufferproc (C type) ,277
getiterfunc (C type) ,277
getter (C type) ,246

GIL, 292

global interpreter lock -- A i ﬁ@ B & @Ji,
189

global interpreter lock —— 2 B # B 2 41,
292

H

hash

WE R4, 88, 257

hash-based pyc -- %’—f“’é\%% pyc, 292
hashable —- # #7292
hashfunc (C type) , 277

IDLE, 293

immortal —-— ﬂ(iﬁ%, 293
immutable -- A~ HE X4, 293
import path -- & A &K1%,293
importer —- —%—)\‘%ga 293
importing -- § A, 293
incr_item(), 10, 11

initproc (C type) ,276
inquiry (C type) , 282
instancemethod

object -- X #,152

int

WEE K, 96
integer

object —— X £, 115
interactive -—- X &,293

interpreted —— ﬁ-ﬁr?’}%iﬂ,293

interpreter shutdown —- fEE & XM, 293
iterable —- R A%, 293

iterator —- % fRE, 293

iternextfunc (C type) ,277

K
key function -- 4 &%, 294

KeyboardInterrupt (N & 5F%), 54
keyword argument -- 9%’%}%?72‘%(, 294

L

lambda, 294
LBYL, 294
len

WE &, 88,97,99, 144, 146, 149
lenfunc (C type) ,277
lexical analyzer —- ‘Lﬂ%ﬁ*ﬁ%%s 294
list, 294

object —— Xt £, 143
list comprehension —- %%k & A, 294
loader -- A3 £, 294
locale encoding —-— 1%%8&%%@%% 294
LONG_MAX (C %), 116

M

magic method —- JEARF &%, 295
main (), 186, 188
malloc (C &%), 227
mapping -- B4t

object —- X4, 145
mapping —- B4, 295
memoryview

object —- X%, 167
meta path finder —-- TGEAZAEHK &, 295
metaclass -- .2, 295
METH_CLASS (C macro) ,241
METH_COEXIST (C macro) , 242
METH_FASTCALL (C macro) ,241
METH_KEYWORDS (C macro) , 241
METH_METHOD (C macro) , 241
METH_NOARGS (C macro) , 241
METH_O (C macro) , 241
METH_STATIC (C macro) , 242
METH_VARARGS (C macro) , 241
method —-— 7‘?/2

object —— X £, 152

H k. 299

JE A, 295
method -- ¥ 3,295
method resolution order —- ¥ & & #7 i )%,

295
MethodType (fypes £23), 150, 152
module, 295
_main__, 11,185,197, 198
_thread, 191

builtins, 11, 185, 197, 198

object —— X%, 158

signal, 54

sys, 11, 185, 197, 198

1# & path, 11, 185, 187
module spec —- Ik, 295
modules (f£ sys 23 P), 66, 185
ModuleType ({£ types 23 F), 158
MRO, 295
mutable —- F A& X £, 295
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N

named tuple —- ?El\_,‘gﬁ]éﬂ,295
namespace —-— ﬁ*%gl\“ﬂ,296
namespace package —-— fﬁ@%rﬂ@,296
nested scope —-— ﬁ%§§¢Ffﬁﬁi,296
new-style class —-— %ﬁiﬁ;ﬁ,296
newfunc (C type) ,276

None

object —- X #, 114

O
object —- Xﬁ%{

bytearray, 124

Capsule, 169

code, 153

complex number —- £ #, 121

dictionary -- SFH, 145

frozenset, 148

function -- B, 150

instancemethod, 152

integer, 115

list, 143

mapping —- B4, 145

memoryview, 167

method -- ¥ &, 152

module, 158

None, 114

sequence, 122

set, 148

type, 6, 109

LA, 141

FRE, 122

¥ F, 115

XA, 157

T EL 119

K EA, 115
object —- X%, 296
objobjargproc (C type) , 278
objobjproc (C type) ,277
overflowError (N HE5+%), 116, 117

P

parameter —-— ﬂ§é§,296
PATH, 11
path

module ¥ &, 11, 185, 187
path (f£ sys #23), 11, 185, 187
path based finder —- §§ﬂ:E§%éé@é§¢E%%,297
path entry -- &N H,297
path entry finder —- B#& A 0 &% 8, 297
path entry hook -- &N 04T, 297
path-like object -- HZ2EX%,297
PEP, 297
plat form (fE sys $23eF), 188
portion -- E 4, 297

provisional API -- # & API, 297
provisional package —- % EA4, 297
py_aBS (C macro) ,4

Py_AddPendingCall (C function) , 199
Py _ALWAYS_INLINE (C macro) ,4
Py_AtExit (C function) , 66
Py_AUDIT_READ (C macro) ,243
Py_AuditHookFunction (C type) , 66
Py_BEGIN_ALLOW_THREADS (C %), 190
Py_BEGIN_ALLOW_THREADS (C macro) , 192
Py_BLOCK_THREADS (C macro) , 193
Py_buffer.buf (C member) , 101
Py_buffer.format (C member) , 102
Py_buffer.internal (C member) , 102
Py_buffer.itemsize (C member) , 102
Py_buffer.len (C member) , 101
Py_buffer.ndim (C member) , 102
Py_buffer.obj (C member) , 101
Py_buffer.readonly (C member) , 102
Py_buffer.shape (C member) , 102
Py_buffer.strides (C member) , 102
Py_buffer.suboffsets (C member) , 102
Py_buffer (C type) , 101

Py_BuildvValue (C function) ,76

Py _BytesMain (C function) ,39
Py_BytesWarningFlag (C var) , 182
Py_CHARMASK (C macro) ,5
Py_CLEANUP_SUPPORTED (C macro) , 74
Py_CLEAR (C function) ,44
Py_CompileString (C FH3%), 42
Py_CompileStringExFlags (C function) ,41
Py_CompileStringFlags (C function) ,41
Py_CompileStringObject (C function) ,4l
Py_CompileString (C function) ,4l
Py_complex.imag (C member) , 121
Py_complex.real (C member) , 121
Py_complex (C type) , 121

Py_DebugFlag (C var) , 182

Py_DEBUG (C macro) , 12
Py_DecodeLocale (C function) ,62
Py_DECREF (C FH#k), 7

Py_DECREF (C function) ,44

Py_DecRef (C function) ,45
Py_DEPRECATED (C macro) ,5
Py_DontWriteBytecodeFlag (C var) , 182
Py_Ellipsis (C var) , 167
Py_EncodeLocale (C function) , 63
Py_END_ALLOW_THREADS (C %), 190
Py_END_ALLOW_THREADS (C macro) , 193
Py_EndInterpreter (C function) , 198
Py_EnterRecursiveCall (C function) ,57
py_EQ (C macro) , 264

Py_eval_input (C var) ,42
Py_ExitStatusException (C function) , 207
Py_Exit (C function) , 66

Py_False (C var) , 118

positional argument -- i & %%, 297 by FatalError (), 188
bow A B &%, 95, 96 Py_FatalError (C function) , 66
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Py_FdIsInteractive (C function) , 6l
Py_file_input (C var) ,42
Py_FinalizeEx (C &%), 66, 185, 197, 198
Py_FinalizeEx (C function) , 185
Py_Finalize (C function) , 185
Py_FrozenFlag (C var) , 182
Py_GenericAliasType (C var) , 178
Py_GenericAlias (C function) , 178
Py_GetArgcArgv (C function) , 224
Py_GetBuildInfo (C function) , 188
Py_GetCompiler (C function) , 188
Py_GetCopyright (C function) , 188
Py_GETENV (C macro) ,5
Py_GetExecPrefix (C FH), 11
Py_GetExecPrefix (C function) , 186
Py_GetPath (C &%), 11
Py_GetPath (), 186, 187

Py_GetPath (C function) , 187
Py_GetPlatform (C function) , 188

Py _GetPrefix (C FH#), 11

Py_GetPrefix (C function) , 186
Py_GetProgramFullPath (C F4%), 11
Py_GetProgramFullPath (C function) , 187
Py_GetProgramName (C function) , 186
Py_GetPythonHome (C function) , 189
Py_GetVersion (C function) , 187

Py_GE (C macro) , 264

Py_GT (C macro) , 264

Py_hash_t (C type) ,79
Py_HashRandomizationFlag (C var) , 183
Py_IgnoreEnvironmentFlag (C var) , 183
Py_INCREF (C %%%), 7

Py_INCREF (C function) ,43

Py_IncRef (C function) ,44
Py_TInitialize (C &%), 11, 197
Py_Initialize(), 186

Py_InitializeEx (C function) , 185
Py_InitializeFromConfig (C function) , 220
Py_Initialize (C function) , 185
Py_InspectFlag (C var) , 183
Py_InteractiveFlag (C var) , 183
Py_IS_TYPE (C function) ,239
Py_IsFalse (C function) ,239
Py_IsInitialized (C &%), 11
Py_IsInitialized (C function) , 185
Py_IsNone (C function) ,238
Py_IsolatedrFlag (C var) , 183
Py_IsTrue (C function) ,239

Py_Is (C function) ,238
Py_LeaveRecursiveCall (C function) ,57
Py_LegacyWindowsFSEncodingFlag(C var),183
Py_LegacyWindowsStdioFlag (C var) , 184
py_LE (C macro) , 264

Py_LIMITED_API (C macro) , 14

Py LT (C macro) ,264

Py_Main (C function) , 39
PY_MAJOR_VERSION (C macro) , 285
Py_MAX (C macro) 5

Py_MEMBER_SIZE (C macro) ,5

PY_MICRO_VERSION (C macro) ,285

PY_MINOR_VERSION (C macro) ,285

Py_MIN (C macro) 5

Py_mod_create (C macro) , 161

Py_mod_exec (C macro) , 161

Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED
(¢ macro) , 161

Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED (C
macro) , 161

Py_mod_multiple_interpreters(C macro),l61

Py_MOD_PER_INTERPRETER_GIL_SUPPORTED (C

macro) , 162
Py_NewInterpreterFromConfig (C function),
197

Py_NewInterpreter (C function) , 198
Py_NewRef (C function) ,43
Py_NE (C macro) ,264
Py_NO_INLINE (C macro) ,5
Py_None (C var) ,114
Py_NoSiteFlag (C var) , 184
Py_NotImplemented (C var) ,85
Py_NoUserSiteDirectory (C var) , 184
Py_OpenCodeHookFunction (C type) , 157
Py _OptimizeFlag (C var) , 184
Py_PreInitializeFromArgs (C function) , 210
Py_PrelInitializeFromBytesArgs (C function)
, 209
Py_PreInitialize (C function) ,209
Py_PRINT_RAW (C %), 158
Py_PRINT_RAW (C macro) ,85
Py_QuietFlag (C var) , 184
Py_READONLY (C macro) ,243
Py_REFCNT (C function) ,43
Py_RELATIVE_OFFSET (C macro) ,243
PY_RELEASE_LEVEL (C macro) , 285
PY RELEASE_SERIAL (C macro) , 285
Py_ReprEnter (C function) ,57
Py_ReprLeave (C function) ,57
Py_RETURN_FALSE (C macro) , 119
Py_RETURN_NONE (C macro) , 114
Py_RETURN_NOTIMPLEMENTED (C macro) , 85
Py_RETURN_RICHCOMPARE (C macro) ,264
Py_RETURN_TRUE (C macro) , 119
Py_RunMain (C function) ,223
Py_SET_REFCNT (C function) ,43
Py_SET_SIZE (C function) ,239
Py_SET_TYPE (C function) ,239
Py_SetPath (), 187
Py_SetPath (C function) , 187
Py_SetProgramName (C %), 11
Py_SetProgramName (), 185187
Py_SetProgramName (C function) , 186
Py_SetPythonHome (C function) , 189
Py_SETREF (C macro) ,45
Py_SetStandardStreamEncoding(C function),
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Py_vVersion (C var) ,285
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PyAsyncMethods (C type) , 275
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PyBool_Check (C function) , 118
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PyBuffer Release (C function) , 106
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PyCell_Type (C var) , 153

PyCellObject (C type) , 153
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PyCFunction_New (C function) , 242
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PyCode_Check (C function) , 153
PyCode_ClearWatcher (C function) , 155
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PyComplex_Check (C function) , 121
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PyConfig_Clear (C function) ,211
PyConfig_InitIsolatedConfig (C function),
210
PyConfig_InitPythonConfig(C function),210
PyConfig_Read (C function) ,211
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PyConfig.inspect (C member) ,215
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PyConfig.run_module (C member) ,218
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PyErr DisplayException (C function) ,48
PyErr_ExceptionMatches (C %), 11
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PyErr_NewExceptionWithDoc (C function) ,55
PyErr_NewException (C function) ,55
PyErr_NoMemory (C function) ,48
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PyEval_EvalFrame (C function) ,42
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PyEval_GetFrame (C function) , 80
PyEval_GetFuncDesc (C function) , 80
PyEval_GetFuncName (C function) , 80
PyEval_GetGlobals (C function) , 80
PyEval_GetLocals (C function) , 80
PyEval_InitThreads (), 185
PyEval_InitThreads (C function) , 191
PyEval_MergeCompilerFlags (C function) ,42
PyEval_ReleaseLock (C function) , 196
PyEval_ReleaseThread (), 191
PyEval_ReleaseThread (C function) , 195
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function) , 49
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function) , 49
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PyErr_SetFromErrno (C function) , 48
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PyErr_SetImportErrorSubclass(C function),
50
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PyErr_SetInterruptEx (C function) , 54
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PyExc_BaseException (C & &), 57
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PyExc_DeprecationWarning (C & &), 59
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PyExc_ReferenceError (C & %), 57
PyExc_ ResourceWarning(C’m")59
PyExc_RuntimeError (C % gﬂ 57
PyExc_RuntimeWarning (C % 35)59
PyExc_StopAsyncIteration ( %), 57
PyExcfStopIteration(C'E;g),57
PyExc_SyntaxError (C &%), 57

%), 59
PyExc_ SystemError(CrmjL)57
PyExc_SystemExit (C &%), 57
PyExc_TabError (C L&), 57
PyExc_TimeoutError (C & &), 57
PyExc_TypeError (C & &), 57
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PyExc_UnicodeDecodeError (C T &), 57
), 57

PyExc_SyntaxWarning (

PyExc_UnicodeEncodeError (C L&
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PyGen_Check (C function) , 173
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PyGetSetDef.set (C member) ,246
PyGetSetDef (C type) , 246
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PyImport_ExecCodeModuleEx (C function) , 68
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PyImport_GetModuleDict (C function) , 68
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PyInterpreterstatefThreadHead(C function)
, 201
PyInterpreterState (C type) , 191
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PyIter_Send (C function) , 100
PyList_Append (C function) , 144
PyList_AsTuple (C function) , 145
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PyLong_AsLongAndOverflow (C function) , 116
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PyLong_AsSsize_t (C function) , 117
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PyModule_Create (C function) , 160
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PyModuleDef_Slot.slot (C member) , 161
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PyNumberMethods.
272
PyNumberMethods
PyNumberMethods
PyNumberMethods.
PyNumberMethods.
273
PyNumberMethods.nb_xor (C member) , 273
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PyObject_CallMethodObjArgs (C function),93
PyObject_CallMethodOneArg (C function) , 93
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PyObject_CallOneArg (C function) ,92
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PyObject._ob_prev (C member) , 252
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PyObject_SelfIter (C function) , 89
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PyObject_vVectorcall (C function) ,93
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PySequence_Tuple (C function) ,98
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PySetObject (C type) , 148
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PyStatus_Exit (C function) ,207
PyStatus_IsError (C function) ,207
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