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Iy ] PAZ Y extending-index , HA A TP A E YN, (HIEA FEANTEIA APT BT

Contents 1



The Python/C API, Z1THa4 3.12.3

2 Contents



CHAPTER 1

Python {57l 4% 1 (APL) 453 C il C++ R 7 51 AT LATEZ ANZ 4 L1517 Python fl#feds. % APLTE
Cor+ el A, G TR fedliid, e R Ry Python/C APL. i /] Python/C APL A7~ BEAS I 2 «
BRI THRE HY TS & At sk B2 Y & Python RS I RERY C Bibk. X AEI2 e

WEBE 5. 5 A E i 2 Ff Python JAE S ALY I AU ZELAT S5 X33 5 Wk R AE— A L i
embedding Python.,

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

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

JTh O

1.1 K4k

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

1.2 B&XHF

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

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

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

#{E: HT Python P RS a8 L —SURBTE RS R4 B bRk SCA AR PRAS 2 S, e S AR (AR
WSS 2 HT, AR 4R 5ef 8 Python . h,
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W a2 7F Python.h §i%E L PY_SSIZE_T_CLEAN , BB AF G HEAT ¥ R T ZHE
ZNEE.

Python.h s SCAY AR Fa] WAAFR (Ph 38 SR ESK SCPRRTE LRIRAL ) BRI RIZR Py B0 _Py. DA
_Py kB B (it Python SCHLNFERGE IR, ARG a5 & (T o S5 A B 4 PRI DR B RTEHL

ik I PAUERIEA Y %E SCPA Py B _Py JSKI A AR X MR BEIN R, 8 5 PSR oR
>k Python JUCAHI R RSN, X LERAS AT RE 2 5 VA B RT 2 —TT Sk i HAA R

e E S &5 Python —i 4235 . 7F Unix [, BT prefix/include/pythonversion/ fl
exec_prefix/include/pythonversion/ H%, HW prefix fll exec_prefix JZH1 Python
configure ARG ARIXT W IE S € X, 1M version Wk '%d.%d' % sys.version_info[:2]. fF
Windows [, 43T prefix/include, HP prefix 2 NP ENLSE H 5.

B FEIRLES SR, R A E S (WHERANE) ERBCE R a1 T dE 3k e = Bk, 3
RERGFCHFIIAE R IERIRGMHEH #include <pythonX.Y/Python.h>; XIFHEZ V5 4iIFA
AT, WA prefix F5PETKAL TG T R B exec_prefix BF-H €@k,

C++ P WIZEE, 98 APL @i C 3k W, (B SCAF R A O A A extern "C",
[ 3t APIAE C++ Hfifi FH it APT S BT (] R AL B

1.3 FHME

Python 3k SCHFHRUE LT — 284 HIY % 1T 2 R AE S E A9 F i3 Iy s SCRY (Bl 40 py_RETURN_NONE),
A SE 3 A A L. X BT BRI AN e — e SR .
PyMODINIT_FUNC
PRI BT Py Init WIURALERAL. PRAGREIRAY Pyobject . REFHM TG BT ZRALA
FERIREERE R, IR CH+ KFR BN extern "C,

WIRAL R E A G 448 Py Init_name, HH name 2BIAFR, H H I AR SCOR e SO
—3k static Wi, Fl:

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

}i

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

}

L

Py_ABS (X)
R[] % LR
Added in version 3.3.
Py ALWAYS_INLINE
TR IEAR IR 2 NI N ER BRI . idfeedis 7T DAZN8 B I e AN N BRZ R R
BT SR A A5 P BR KA BB ) TR 3 A 7 Python I A I R S R R RE RO S INIBRBR K. B
MSC FERAR T AR A T R £ K
b &6 Py_ALWAYS_INLINE #7ic Y IR BT R B0k 22 i e RE (Blan ey T4 7 ARS &) o X
T A R 53 B R U T SRAT LI T LU A S

4 Chapter 1. i
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A Python 2 TR M@ (BI3E LT Py _DEBUG %), WPy ALWAYS INLINE JRFAE
FEAT A -

EALIIAE R BOR M 2R 2 4. A

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

Added in version 3.11.

Py_CHARMASK (c)

SR [-128, 127] B [0, 255] JE I AP el B 8 R AL . XA ¢ SR fil% 404 unsigned
char &,

Py_DEPRECATED (version)
FFEM . A ETERT 5 4 PR
Bl

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

T 3.8 A B AEAR B AT MSVC Y H§,
Py_GETENV (s)
5 getenvi(s) LM, HE2WHEMNGSITE AT -E WR B NULL (3 WPyConfig.

use_environment),
Py_MAX (X,y)
B x My 2R (E.
Added in version 3.3.
Py_MEMBER_SIZE (type, member)
R £5H) (type) member HR/N, PAFITER,
Added in version 3.6.
Py_MIN (X, y)
R x Fy 2B ME.
Added in version 3.3.

Py_NO_INLINE

JAHNERIEA K. BN, B2 CAEFE: & T RENIRAIDR LTO+PGO FiiXHR (21
bpo-33720),

Ik

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

Added in version 3.11.

Py STRINGIFY (X)
B x F40oh C 7458 . B0 Py_STRINGIFY (123) &[] "123",
Added in version 3.4.

Py_UNREACHABLE ()
XA DAEARE — D30T B REERA RIS BAAREEH . Flan, 4—A switch &) 9 Bra nl i
HIEAE R case TAJEE T, ST HHTE default: FajH. MARIER MAERN AL E — A
assert (0) 8% abort () & KA PAHIXA .

TE release R, AT AR ILALAAD, FFlkoe & BT 2R E S . flan, 78 GCC 1Yy
release $ N, ZZ i __builtin_unreachable () 3.

Py_UNREACHABLE () B—"MHERH — AR E, HAEAFH _Py_NO_RETURN AR %L
ZEO

13. EME 5
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R A KRR IEH RS, (BAER RGO T ol ARR, SARERE %% . Bilan, MG
WA, B — ARG AR B AU, Easeds, ROt mmE . i
TVER R IR SRR, WA Py _FatalError() o

Added in version 3.7.

Py_UNUSED (arg)

AT wREEXPTREAY S, NMEBRRIESES. Gl int func(int a, int
Py_UNUSED (b)) { return a; }.

Added in version 3.4.

PyDoc_STRVAR (name, Str)

BT PATE SR AR T Y, 4450 name W78 . QSRR SCRY 24 R — A4 2 Python,
IR N

WPEP 7 frik, fiflpyDoc STRVARAEN SR FAFH, PASCREANRISCR 545 55— Python (1)
L

NV

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

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

}

L

PyDoc_STR (str)
NEER FAFERRARIE SO AR, B LSO PR AR I, Rl P4

W PEP 7 ik, il PyDoc STR 48 E A FATHY , PASCREA ISR 545 H— A4 Python A1
I

vk

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

1.4 g, FBF05|HTE

Z ¥ Python/C API iREERE — PN Z NS HPA R — PyObject* RBFRIEME ., XARBLEFE TR
Python X4 [ 1% BB R B (454 . B T r A Python X5 25 BUAE K L 505 0L T #595 Python 157 FI4H
[ AL (BN, WRAE. VERSRNSEL 3% ), W BA C RERFRRENEREREK. JL
SFFT A Python X RAMFAET He - AR A IH— AN 2RAU R Pyobject B H BB ERSHAE &, HEEmIHZ
By pyObject* BFREAC R . ME—MIBISME type XT4: BERX MO GOKIEABEROREL, FrbABEAEE
HEHH S Py TypeObject W4,

JIrA Python %4 (% Python B8%) #5G —A type Fl—A> reference count . X} 412800 & B 2 AH 428
FXT 4 (B AnEEEl . R Foe SCREG IS 2, 4 types HITAR ) o XFFRE AR RIS EY, #G—
TR RT G RGBT %A G, 24 (HAY) a frfgrixt 42 Python 31) M} PyList_Check (a)
HE.

6 Chapter 1. i
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1.4.1 S|V

51V B AT B A BTN WA R/ IN@ A IR OF BAETERR BT ™ % ) s BT Ea 2
AN E TR — DRI RIEAT T strong reference. JXSEHITT T AR — X4, WATA@4)R (H#EE) C
AR, BURHEAS C R P R JRERAL B IR ARG —strong reference WOREHTN, (RIS HVHECE
NE), BAGIRAPHIE B WRZ R SR HAS REGIT, WSREHOX LT . AR R
HABXT RG], X e G L FAE RO A E, K. (FEX XSG 2 [ R A 5 T SR 1)
G H AN, Wi R )

S5 R R 2 BT B . B R MeE R Py _INCREF () ZERIRBOT S H 5 A (BD
ks Ao —) , MM Py _DECREF () ZERBEREIH (RILLE]HiH$08—) « Py _DECREF () 7Lk
incref 725 7% %, MBI RS | T EUR TS AR5 TR X R R . PRl & — A R8s
E, BUSHEMRKRBEEM AR, RN REE AN RER, Wk, WS TR S 7
SRR G A S AT RIS H, - PAT IR et & g5 e E . 5IAHECR &SRB R 1 BT
BRSO L 80 D & 5 LN A7 P OR [R) WAL B AL BRI ] (iR sizeof (Py_ssize_t) >=
sizeof (void*)). I, FIHTHEREEIEE— A e

A BRI E T8 R R A5 SR AR F R A srong reference (BI¥EIMS I HVHED. BIS EUL, M8 HE

TR R IR 5 | TS I —, 12448 8 & HAE R 5 o & —. Rad, X PR GO

SAHEAG, FroAiEs | O EA SR . 65 RTHEI ME— B R AT H B IRA T AS B8 ) X

SR ] DABK IEXT R, N BIRATHIE 2 /D0 — A8 1 X 2 151 S IRATH S & RIRHFAE, ik

B ELNGI IR AN B W strong reference (RIS TR . HBLG T ECE N A —Fh 35 2075 L2 X R AE

Z@\iiﬁﬁgﬁﬁiﬁf}; A ) C pRERIMT X L8 R A CAE Python Hrgledi A I8 FA AL <5 GRAaEAE 8 A 400 1) ) 4
NMESEEEE G H

IR, — A R BRI R R S O S FAE A IREBOHT S | 1T DL T R AR B —Bemmb il B oAb
PERTBEAETCTE MBI R P RS BRiZXT 58, RERGX A5, I il RERU 2 IR B, KRS A R
EHERAE T E S AGE TR M AT E 1) Python MUSAMUX P F A — AU AR ARVHERIA PY_DECREF ()
FEVH =, R LA TR A AR B

LAME R IG A 2 B /E (%4 FRDA PyObject_, PyNumber_, PySequence_ B PyMapping_ Jf
LAY PREL) o X SEHRAE B2 N AR [ X G — AN W strong reference (RPREING | FTHED . XS &
HIAEAEIRIG SR 2 JGH Py_DECREF () 5 Ik FMBCEAR BRI RE > 158 B 2K

SR

Python/C API " sR50ry 5 | R T8 - 2 EH 31 R Fr A AURIRE . IraBUE XRS5, AR SR (O
SARHIA: EMERSWILE) . “WaE 57 BWE Y RFFEZZ5]H e = FE A
Py_DECREF. P AU n] AR, X B WRH 42 32 % 5 F B A ARG A T 70 AN T 55 20T B b 20 38 2o 8
FPy_DECREF () B Py_XDECREF () RIEAREINE - BBMEHEBLXANTUE GEFZBEFAHFA ) .
24— RECE S | T A BB AR T, IFRIE U s —A #re 51 . MR ITA AU, TFKE
M NG X T borrowed reference i AN TE EALMIERIMEAE .

FASH, SR 7 B A— RIS, TPAEPTRRTRE: K%L 510 T — P RIV5IH, 8023
AT 5G| A B SR — DR A G I, RS BOE EAIZG I, TR A TR E i
AU

RAGRBSHIE I WANEBENHISNEPyList_SetItem() flPyTuple_SetItem(), EfIXE]
BO 2 HIUETH (B2 25 H FITfER) TSI E ! ) o XS B vt b 253 05 | 2 B R e )
(R0 G SR AE 78 A A A — AN BB s B, BUEICH (1, 2, "three™) [IRALEL AT DA
FEIXFER (BRI NS B R E R msE )

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

)

, 0, PyLong_FromLong (1L));
, 1, PyLong_FromLong(2L));
4

(3
(t
(t
(t, 2, PyUnicode_FromString("three"));

TEX B, PyLong FromLong () iR T — 851 HIF BB BI#iPy Tuple_SetItem () Figilt. 4
AR AR RS A — AN X R B B 5 1 K53 U, T AER 53 B0 | ) eR B wi Py INCREF ()

14. K. RBMS| At 7
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RIS —A~5 1A -

i€ $2 —F, PyTuple SetItem() j2 X E L4 % H W " — ) 3\; PySequence SetItem()
Mpyobject_SetTtem() xFH UL IXFEAMH A O Z A T AR B 2 AL, ARV 24 HoWHR B 281 @ i) oo
HFEfHPyTuple _SetTtem(),

SMTEFE MR AT A PyList _New () MlPyList_SetItem() RKHH.

R, FESL BT, RS M X e @ ME g H s Ry A — AR
Wpy_Buildvalue () W LARYE CERBIE RS HE MM G, d—A4 %X F4 $ R0 i, L
TIPSR FT AT R A R AR (B2 sTil i)

PyObject *tuple, *list;

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

TEX SR H M Pyobject_SetTtem () SFHEAERTHE WML E RS A SR, AR SEUE B4 VR IELE
B HRE TEXFEIT, BRI RAT g, B GR T 5| E AR — A
%ﬁig%lﬂ% (“UEgfmme) . B, XARECRER (kLA n 2875 ) i) i 4 HERS b4 e
% H:

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

Py_ssize_t i, n;

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

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

return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
}
Py_DECREF (index) ;
}
return 0;

}

X pR AR E A DU A AN Al R 1) K 2R AL A5 AN S 2R3 5 | B BT
HVFZ 3R [l —5 | B BB 25 A% 5 DR R IR B FEVF 2 O0 , G Il B R 2l i 1 22
B, TARFFEI RS @R G ME—5 | o P, IR IR 5 | R38R, fPyobject _GetItem()
MpySequence_GetItem (), FpEUZRM—AFMGIH (FMIHECOZE A E) .

— ANt B TR AR TR A — A R EGR [ 5 ) R BT ORI Y eR R - P (TS
KL BRI R TR RGN e | L, WRARGE PyList_GetTtem () M—"1FI R
B, WHASIART I — BRURIRH PySequence_Get Ttem () (EMIFERZEEMAMNSE
AT FARBUARER 25 H . ARSI — 0 B B3R5 -

I L R N U T I Rl T G SR B~ Ml 3 7 s L S E 0N e R

HPyList_GetItem(), MH—AfHPySequence_GetItem().,

long

sum_list (PyObject *1list)

{
Py_ssize_t i, nj;
long total = 0, value;
PyObject *item;

Cawy
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(750
n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; i < n; i++) {
item PyList_GetItem(list, i); /* Can't fail */
if (!PyLong_Check(item)) continue; /* Skip non-integers */
value = PyLong_AsLong(item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += value;

}

return total;

}
N
long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /* Has no length */
for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)
return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {
value = PyLong_AsLong (item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}
return total;
} J
1.4.2 Fm

1€ Python/C AP 4y jiif 5 22 £ 0 i MBI 2R BUAR 2D R Z i C 288440 int, long, double
char* &, fg—L0ZEH S BT ) SR R AAR T HEASTHR BT S 10 1) R 5 A B R 5 S B A 1 — A
WA — SR T T R R BRI . X Be A TR 5 B e AT Y R B — e .
type Py_ssize_t
& TfaE ABL — A #if5 sizeof (Py_ssize_t) == sizeof (size_t) W H 5 BEHAL A,
C99 WA H i SUXFER AR 1Y (size_t J2— D IOAF 5 BECEA) . WS H PEP 353 TEIEE.
PY_SSIZE_T_MAX 2Py ssize t AR IEFAE.
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1.5 &%

Python )7 i1 A SIS E R 2AL B R e RALBRRY S & Bl i i, RIS &6
BRI, IR, BRI MIRIATHA MR, AR R E N4 P I RS )

SR, X C R bR, AR U2 AT . Python/C APT Wi iy ek 5K nl PAG | 4 57
R ARTE R B SR R 7 AN . —BORUL, M — PR BB E R, ESRE MR, BFEH
WAHREATNREIH, FFR Bl — SRR . AERBECA UM BISMY SO, X AR NULL 8 -1, B
VRO BRI IR B 2K, A A B iR o] — AN R EAREE YA, HP RN H R AT %L
BoA B AR R U2 A AR IR I, HHE M pyErr_Occurred () RUtAT AR X
LEBIAI o S EHIC A SR

SNSRI N KRN P A E (XM Y4 TR Y P 2B E) « — 2R
A PAMEERFIRGSZ — BEEL KL, ERHFLELE. B PyErr Occurred () A AR FHRAGAT I
RS BRERAERERR R E—MEAR S RBN S5, M TR E NULL, 524K
BT A B SR HRS: PyErr_SetsString () i LK UNENEEE M) BEFFARSHREL,
MPyErr_Clear () N PATHRRFHIRTS,

SERE RS AN RN (B AR AT DA NULL): SR8, MRS aE, ARG . XLl
Y& X5 Python H sys.exc_info () BIZERME: 2R, EAIFAZ—FER): Python Xf R H
Python try ... except BTG — 7%, M C ZHMFHIRE RIEFHEHE AT C REE;
A Z (A S 7 B 2 H 25K Python S5 I MRRESR W R FAF-IEIF, ZF RIS TR R

sys.exc_info () Z4b,

THTER A Python 1.5 JT4f, A Python AUR ] M) S wORAS Y ¥ 0B #Y . e 22 4z i 05 s I 1 R AR sys
exc_info (), EXfiR[u] Python fUR I /M AR HARLS . BUOL, X PRSI S FAR A Y 7 A SRR A
AT AR AR TR TR 1) 5 35 14 R RSCRF PR A I LR AR Y S F RS A BR B AR D7 i S FRAS . I I
S AR SRR RAR JO S Y R B w1 IEAE AL B S s B LA R R T AR
) P R Ui 5 | R S AN B B A e O

YER— R0 B, — N 59— R BROR AT AT 55 1 bR B0 24 4G 2R 508 FH Y BB 551 & T R
HAES | K S R a RS A R . BNV Y EFE AR S5, IR B4 hr
N, HE RERER R - RESEBNE RS, IFERH R D) E R EEE S .
LTI sum_sequence () 7Rl JE— RGN S IR HAL 15 H R B AT BB 1o RIETY B R XA 7R B ARG
BRI AN T B P AT A AT S H . NI AR B R AR T — SRS BRERE . B e, N THREEAR
Python {32 WGHREE , FRATEAR T M1 Python £45:

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

NIRRT AN RSO C A

int

incr_item (PyObject *dict, PyObject *key)

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

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

/* Clear the error and use zero: */
PyErr_Clear();

(T
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(#2 E50)
item = PyLong_FromLong (0L) ;
if (item == NULL)
goto error;

}
const_one = PyLong_FromLong (1L) ;
if (const_one == NULL)

goto error;

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item) ;

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

}

XAH R ERT CIEF P goto A — F o B AR AR ! B UL T ol ff
W PyErr_ExceptionMatches () MPyErr Clear() ¥ 4t F 4 & 0 B %, VLA K& 0 fo] fif
M Py_XDECREF () FRALFEWIHEA NULL W HAESIH (HEEAKRHFM 'X'; Py _DECREF () F£if ¥
NULL 5| FIBPRF2 it ) o BEEW— S TR AAF B A 51 1A B Z Gk NULL A 6 & FE1E ] ;
Ffelib, BUPER BB IR -1 R B R LE P THIVE ) G A S s & s .

1.6 #& A Python

U Python fREGRHUIRA T (RIXN o R EH T &) A HZH0m— I H 2L 5 2 ERIiate, mIRE
EHEMREA. ARASTIRZ Bl e LA TR I b2 J5 A RER B

BEARYIIG RO Py_Tnitialize (). MeRBFHIIRLE MBRIEE, FOIEEARIR builtins,
__main__ Ml sys. ELFHHIHETIEREE (sys . path).

Py Initialize () REWE” MASEIIR (sys.argv). WRMGREHAITHY Python RIS FHE A
&, WIEEEPyConfig.argv I HIREREPyConfig. parse_argv: £ Python #1450 ELH .

TERZHAGE L (F55))%2 Unix Hl Windows, SURYEASY EAFIAR), Py _Initialize () FFARIERIAR
#E Python FFRRAS 1T AT ST F I 7 B Sre CEAT MR T BIBUR ZR B 4%, HFi0E Python FETTEATXT T Python
SRR T AT SCAF RO I 7 B RS o R, ERFRIN THE shell fir R R B4R (FAEIAL R PATH) B4k
BIR 44 python B RTHRATSCIEITAEAC H sk &4 4 1ib/pythonX. ¥ Y H K.

ZERUE, UR Python A $4fT X4 T /usr/local/bin/python, BEXHEEEN T /usr/local/
lib/pythonX.Y. (SEPs b, XMFEBGLRBCH “BIERY (78, SFEM4ICIETE PATH HREIH N
python BRI AT SCHFIRE A o ) P nT DA I i PR35 7% f PYTHONHOME, B3 % # PYTHONPATH
TERRE AL 2 P A AN H SRR 78 35 AT A

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

1.6. # A\ Python 11
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A, 6T B XF Python HEAT “KWIEAARY . B tm, O AR R AEAN B E B B 8 (5K
MPy_Initialize ()) 83N AT Python ¥ H O 48 58 i A LR Python IIr4»BL ) A . 3X ]
PAB T Py _FinalizeEx () FRSEH. AN 24HT Python Ab T E WG RSN Py_TsInitialized()
PREICRAR [0 AR . A7 3K 2L s B0 o 2 (5 BIHE 2 G s i il . i8R Py_FinalizeEx () R&FRE
T B Python f#RESS T/ FCAI AT, B0 fr 4™ AR T 20 e 1 9 AT B BT A SRR -

1.7 it HE

Python 7] DAPfFAF 5248 7 4 4 i DA R RRRERS AN TR B B AN A o X SURG A S 4B A T 1S N K it
AMFES R B ATTBRA AR B -

A AR A AR 52 B2 51 2 DL Python JEACRS AN A& U H Y Misc/SpecialBuilds. txt. A H M EAR
AFHBES TR, HIENAEELES, BOX MRS R RZ R RE TS5 55 . AT 4
T3 RE A 2 i ) T LS AR

Py_DEBUG

TEE LT Py_DEBUG ZEHITHIL T 4 i3 i RE a6 7= AL 3 3 T AR Y Python JHiXA4 i . Py_DEBUG #£ Unix
Y B L I -—with-pydebug #| . /configure M4 KE . B AT PAHE 4Lk Python
L& _DEBUG K5 M . 24 Py_DEBUG 7E Unix 4 HHE I, gnisastIbRiptsE i

B TR SCHAI ST ROR, e S ATHISME A, 1152 5 Python Debug Build.

£ X Py_TRACE_REFS ¥f/8 5| HiBE: (B0 configure ——with-trace-refs #M). HJ{EXL T
TR, BTG Pyobject FUIPANEISIN B 4ES — MG X R TR UGS 3% . Aol
giiﬂiﬁﬁ? RIS, A NS R T B R . (A B R X R MR s A TR R M 2 R

HRBELZEMEL, HS 5 Python JEALAL M) Misc/SpecialBuilds.txt .
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CHAPTER 2

C APl fyfaE

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

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

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

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

ROEEREAE T SO E R iE

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

2.1 7825 C API

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

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

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

2.2.1 ZfR CAPI

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

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

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

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

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

2.2.2 135 ABI

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

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

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

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

2.2.3 Z PR API p1E RS F014RE

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

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

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

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

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

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

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

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

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

2.3 EE/HERE

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

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

24 ZR API AT

FUR R APTALAE THX L0

e PY VECTORCALL_ARGUMENTS_OFFSET

e PyAlter_Check ()

* PyArg Parse ()

* PyArg ParseTuple()

* PyArg _ParseTupleAndKeywords ()

* PyArg _UnpackTuple ()

* PyArg VaParse ()

* PyArg_VaParseTupleAndKeywords ()
* PyArg ValidateKeywordArguments ()
* PyBaseObject_Type

* PyBool_FromLong()

* PyBool_Type

e PyBuffer FillContiguousStrides ()

e PyBuffer FillInfo()

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

PyByteArray FromObject ()

PyByteArray FromStringAndSize ()

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

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

PyCalllter_ New/()

16
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e PyCalllter_Type

e PyCallable_Check ()

* PyCapsule_Destructor

e PyCapsule_ GetContext ()

e PyCapsule_GetDestructor ()

* PyCapsule_GetName ()

e PyCapsule_GetPointer ()

e PyCapsule_Import ()

* PyCapsule_IsValid()

* PyCapsule_New ()

e PyCapsule SetContext ()

e PyCapsule_SetDestructor ()

* PyCapsule_SetName ()

* PyCapsule_SetPointer ()

e PyCapsule_Type

e PyClassMethodDescr_Type

* PyCodec_BackslashReplaceErrors ()
* PyCodec_Decode ()

e PyCodec_Decoder ()

e PyCodec_Encode ()

* PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

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

e PyCodec_LookupError ()

e PyCodec_NameReplaceErrors ()
e PyCodec_Register ()

e PyCodec_RegisterError ()

e PyCodec_ReplaceErrors ()

* PyCodec_StreamReader ()

s PyCodec_StreamWriter ()

e PyCodec_StrictErrors ()

e PyCodec_Unregister ()

* PyCodec_XMLCharRefReplaceErrors ()
* PyComplex_FromDoubles ()

* PyComplex_ImagAsDouble ()

* PyComplex_RealAsDouble ()

* PyComplex_ Type

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

PyErr_BadInternalCall ()

18
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e PyErr CheckSignals ()

e PyErr Clear()

e PyErr_Display ()

e PyErr DisplayException()

* PyErr ExceptionMatches ()

e PyErr Fetch()

* PyErr Format ()

* PyErr_FormatV ()

* PyErr GetExcInfo()

e PyErr GetHandledException ()

* PyErr GetRaisedException ()

* PyErr GivenExceptionMatches ()

e PyErr NewException ()

* PyErr NewExceptionWithDoc ()

* PyErr. NoMemory ()

e PyErr NormalizeException ()

* PyErr Occurred()

* PyErr Print ()

e PyErr PrintEx ()

* PyErr_ProgramText ()

* PyErr ResourceWarning ()

* PyErr_ Restore ()

e PyErr SetExcFromWindowsErr ()

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

* PyErr SetFromErrno ()

* PyErr SetFromErrnoWithFilename ()

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

* PyErr SetFromWindowsErrWithFilename ()

e PyErr SetHandledException ()

* PyErr SetImportError ()

* PyErr SetImportErrorSubclass ()

* PyErr SetInterrupt ()

* PyErr SetInterruptEx()

* PyErr SetNone ()

24. ZR APIHIAE 19
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PyErr_SetObject ()
PyErr_SetRaisedException ()
PyErr_SetString/()
PyErr_SyntaxLocation ()
PyErr_SyntaxLocationEx ()
PyErr_WarnEx ()

PyErr WarnExplicit ()
PyErr_WarnFormat ()

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

PyEval_CallMethod ()

PyEval_CallObjectWithKeywords ()

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

PyExc_BytesWarning

20
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PyExc_ChildProcessError

PyExc_ConnectionAbortedError

PyExc_ConnectionError

PyExc_ConnectionRefusedError

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

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_Recursionkrror
PyExc_ReferenceError
PyExc_ResourceWarning

PyExc_RuntimeError

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

PyExc_UnicodeError

PyExc_UnicodeTranslateError

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

PyFloat_GetInfo ()
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e PyFloat_GetMax ()

e PyFloat_GetMin ()

* PyFloat_Type

* PyFrameObject

e PyFrame_GetCode ()

* PyFrame_GetLineNumber ()

* PyFrozenSet_New ()

e PyFrozenSet_Type

* PyGC_Collect ()

e PyGC_Disable ()

* PyGC_Enable ()

* PyGC_IsEnabled()

* PyGILState_Ensure ()

* PyGILState_GetThisThreadState ()
e PyGILState_Release()

e PyGILState_STATE

* PyGetSetDef

¢ PyGetSetDescr_Type

e PyImport_AddModule ()

* PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

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

e PyImport_GetMagicNumber ()

* PyImport_GetMagicTag ()

* PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

* PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
* PyImport_ImportModule ()

* PyImport_ImportModuleLevel ()

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

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

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

PyList_Sort ()

PyList_Type

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

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

PyLong_ Type

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

PyMem Free()

PyMem Malloc ()

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

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

PyModule_ Createl2 ()

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

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

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

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

* PyNumber_Index()

* PyNumber_Invert ()

* PyNumber_Long ()

* PyNumber Lshift ()

e PyNumber_ MatrixMultiply ()
e PyNumber_Multiply ()

* PyNumber_ Negative ()

* PyNumber_Or ()

* PyNumber_Positive ()

* PyNumber_Power ()

¢ PyNumber_Remainder ()

* PyNumber_ Rshift ()

e PyNumber_Subtract ()

* PyNumber_ToBase ()

* PyNumber_TrueDivide ()

* PyNumber_Xor ()

* PyOS_AfterFork ()

* PyOS _AfterFork_Child()

e PyOS_AfterFork_Parent ()
* PyOS_BeforeFork ()

* PyOS_CheckStack ()

e PyOS_FSPath ()

e PyOS_InputHook

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

* PyOS_mystricmp ()

e PyOS_mystrnicmp ()

* PyOS_setsig()

e PyOS_sighandler_t

* PyOS_snprintf ()

* PyOS _string_ to_double ()
* PyOS_strtol ()

* PyOS_strtoul ()

* PyOS_vsnprintf ()

s PyObject

24. ZR APIHIAE 27



The Python/C API, Z1THa4 3.12.3

* PyObject.ob_refcnt

* PyObject.ob_type

* PyObject_ASCII()

* PyObject_AsCharBuffer()

* PyObject_AsFileDescriptor ()
* PyObject_AsReadBuffer ()

* PyObject_AsWriteBuffer()

e PyObject_Bytes ()

* PyObject_Call/()

e PyObject_CallFunction()

e PyObject_CallFunctionObjArgs ()
* PyObject_CallMethod /()

* PyObject_CallMethodObjArgs ()
* PyObject_CallNoArgs ()

e PyObject_CallObject ()

* PyObject_Calloc ()

* PyObject_CheckBuffer ()

* PyObject_CheckReadBuffer ()
e PyObject_ClearWeakRefs ()

s PyObject_CopyData ()

* PyObject_DelItem()

* PyObject_DelItemString()

* PyObject_Dir ()

* PyObject_Format ()

* PyObject_Free()

* PyObject_GC_Del ()

* PyObject_GC_IsFinalized()
* PyObject_GC_IsTracked()

* PyObject_GC_Track ()

* PyObject_GC_UnTrack ()

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

* PyObject_GetAttr ()

e PyObject_GetAttrString()

s PyObject_GetBuffer ()

* PyObject_GetItem()
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* PyObject_GetIter ()

* PyObject_GetTypeData ()

* PyObject_HasAttr ()

* PyObject_HasAttrString()
* PyObject_Hash ()

* PyObject_HashNotImplemented/ ()
* PyObject_Init ()

* PyObject_InitVar()

* PyObject_IsInstance ()

* PyObject_IsSubclass ()

e PyObject_IsTrue ()

* PyObject_Length ()

* PyObject_Malloc ()

e PyObject_Not ()

e PyObject_Realloc ()

* PyObject_Repr ()

* PyObject_RichCompare ()

* PyObject_RichCompareBool ()
* PyObject_SelflIter()

* PyObject_SetAttr ()

e PyObject_SetAttrString()
e PyObject_SetItem()

* PyObject_Size ()

e PyObject_Str()

* PyObject_Type ()

e PyObject_Vectorcall ()

* PyObject_VectorcallMethod()
* PyProperty_ Type

e PyRangelIter_Type

¢ PyRange_Type

* PyReversed_Type

* PySeqlter_New/()

* PySeqglter_ Type

e PySequence_Check ()

* PySequence_Concat ()

e PySequence_Contains ()

* PySequence_Count ()

s PySequence_DelItem()

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

PySet_Add ()

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

PySet_Pop ()

PySet_Size()

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

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

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

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

PyThread_get_stacksize ()
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PyThread_get_thread_ident ()

PyThread_get_thread_native_id()

PyThread_init_thread()
PyThread_release_lock()
PyThread_set_key_value ()

PyThread_set_stacksize ()

PyThread_start_new_thread()

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

PyTuple Pack ()
PyTuple_SetItem()
PyTuple_Size ()

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

e PyType_IsSubtype ()

* PyType Modified()

* PyType_Ready ()

e PyType_Slot

* PyType_Spec

e PyType_Type

e PyUnicodeDecodeError_Create()

e PyUnicodeDecodeError_GetEncoding()
* PyUnicodeDecodeError_GetEnd/()

* PyUnicodeDecodeError_GetObject ()

* PyUnicodeDecodeError_GetReason ()

* PyUnicodeDecodeError_GetStart ()

* PyUnicodeDecodeError_SetEnd()

* PyUnicodeDecodeError_SetReason ()

e PyUnicodeDecodeError_SetStart ()

* PyUnicodeEncodeError_GetEncoding ()
* PyUnicodeEncodeError_GetEnd()

* PyUnicodeEncodeError_GetObject ()

* PyUnicodeEncodeError_GetReason ()

* PyUnicodeEncodeError_GetStart ()

* PyUnicodeEncodeError_SetEnd/()

* PyUnicodeEncodeError_SetReason ()

* PyUnicodeEncodeError_SetStart ()

* PyUnicodelIter_Type

* PyUnicodeTranslateError_GetEnd/()

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

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

* PyUnicode_AppendAndDel ()

¢ PyUnicode_AsASCIIString()

* PyUnicode_AsCharmapString ()

* PyUnicode_AsDecodedObject ()

* PyUnicode_AsDecodedUnicode ()

* PyUnicode_AsEncodedObject ()

24. ZR APIHIAE 33



The Python/C API, Z1THa4 3.12.3

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

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

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

Py AtExit ()

Py BEGIN_ALLOW_THREADS
Py _BLOCK_THREADS
Py_BuildValue ()

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

Py END_ALLOW_THREADS
Py_EncodeLocale ()
Py_EndInterpreter ()

Py EnterRecursiveCall ()
Py _Exit ()

Py FatalError()
Py_FileSystemDefaultEncodeErrors
Py_FileSystemDefaultEncoding
Py_Finalize ()

Py FinalizeEx ()

Py _GenericAlias ()
Py_GenericAliasType
Py_GetBuildInfo ()

Py _GetCompiler ()

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

Py GetPrefix()
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Py_GetProgramFullPath ()
Py GetProgramName ()

Py GetPythonHome ()
Py_GetRecursionLimit ()

Py GetVersion ()

Py_HasFileSystemDefaultEncoding

Py _IncRef ()
Py_Initialize()

Py InitializeEx()
Py_Is()

Py IsFalse()
Py_IsInitialized()
Py_IsNone ()
Py_IsTrue()
Py_LeaveRecursiveCall ()
Py _Main ()
Py_MakePendingCalls ()
Py _NewInterpreter()
Py_NewRef ()
Py_ReprEnter ()

Py ReprLeave ()
Py_SetPath ()

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

Py XNewRef ()

Py _buffer
Py_intptr_t

Py _ssize_t
Py_uintptr_t
allocfunc
binaryfunc
descrgetfunc

descrsetfunc
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destructor
getattrfunc
getattrofunc
getbufferproc
getiterfunc
getter

hashfunc

initproc

inquiry
iternextfunc
lenfunc

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

visitproc
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CHAPTER 3

HEEL% API

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

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

W fp w4 KPR L HF A& (6 G 5% b A S Unix O 28 5m) 1 SCH, WHR
BlPyRun_InteractiveLoop () WMH, HNRMPyRun_SimpleFile () HI4EH . filename £ {fi
RGNS (sys.getfilesystemencoding ()) SEfERS. UIE filename 5 NULL, It
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RESMR "2 VBN U4 . TSR closeit NEAH, XF4SHFE PyRun_SimpleFileExFlags ()
AR 0] 22 BT A
int PyRun_SimpleString (const char *command)

XRE R R PyRun_SimpleStringFlags () BIfMALIRIE D, $fPyCompilerFlags* ZEEX N
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)

TRAE flags Z40, 76 _main__ BiHeh P47 Python P . Q1SR __main__ WIANAETE, BRI
o WYIEHRE O, WRGIEFENERE -1, WREAER, W TLEREREGER. XT flags
B X, WEESHETE .

ARG L2 T —MEHEMZ & T R SystemExit, HEERFALRE -1, iR H#
2, H3¥ipyConfig. inspect NEMESXIE,

int PyRun_SimpleFile (FILE *{p, const char *filename)
X2 ER N PyRun_SimplerileExFlags () WRALIRIE D, $F closeit ¥k 0 THi¥F flags ¥H
NULL,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
XN P PyRun_SimpleFileExFlags () WITRALIRIED, ¥ flags %5 NULLS,

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

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

ik 7F Windows I, fp W24 PA —#EHIBHTH (B fopen (filename, "rb")). {5, Python
Al BETCYAIE R AL BRAE ] LE 4745 AT 10 B AR S

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

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
R flags ZHCEHOFHATR B 532 B IR A& AH BRI UM — B4 . B PR EEER sys.pst
M sys.ps2 RN, filename Y-{§i [l filesystem encoding and error handler ARG
25 AR AT R[] 0, QiR 5| & S WAk B -1, s A0 AR AR AT A R R [ ok B 7R
“k Python [ 2 84> K1) errcode.h (W LA RIS, (R errcode.h JEAB
Python.h raff, FILUIRTE WAL THIEHE. )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
XA E N P PyRun_InteractiveLoopFlags () WIfiifbiiE D, ¥ flags ¥~ NULL.,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
FEBIF ST 3 15742 T 5 46 M 6 I 0550 1 2 803K BOF. I PHFABSIHY sys . pst i sys . ps2
HIHEIR . filename Y55 i filesystem encoding and error handler SRS . 24{7F EOF BP¥iE 0, 3
PNV GIERRAEI R h ik i

int (*PyOS_InputHook)(void)
J& TR ABL Bl DABZCN 11— MR ACN int func (void) YRS, MXPRACRFFE Python HYRRE
A AT RIS PRI S5 25 P A 2y AP IR [ S 2 o B XA 1 W AR
R PR AT S R A S 0GR, iR Python i3 Hp Modules/_tkinter.c I Ile:.
TE 312 A B AR AR 0T R I RB R = A AE 25 T .

char *(*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char¥)
B AR A8 ] — N RSN char *func (FILE *stdin, FILE *stdout, char *prompt)
(YR EL, ST R BEUBRE SRR AT AT AR BRI PRSI, X PR ESCHEBUN N ISR 45 5 prompt
ANh NULL g e, AR E AT LA ARl fy A SCHF e ER— AT A, HE R IS5 7R B,
readline BIHURFX AN T E IR U TR E A tab BN ST RE .
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ZER T R—A~H PyMem_RawMalloc () B{PyMem_RawRealloc () 7 ECHIFZATEE, B WR %A
A AR NULL.

TE 3.4 JRAS K AT G5 RN PyMem RawMalloc () B,PyMem_RawRealloc () /3HC, TMAZ
M PyMem_Malloc () B{PyMem_Realloc () 4B

T8 312 A A AR B IR IO B 2 A A 25 R .
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
B #agql R . XRHX N PyRun_StringFlags () WRIALIEED, F flags XA NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *1ocals,
PyCompilerFlags *flags)
BEMA: #h951 R . TEHXIR globals Fl locals 45 & 1) LN SCH AT H str 11 Python JEAM, FHE
HI LA flags 48 7€ WS4 IEAR . globals WhAAUR— A7 locals AT DARALATSEIL T WM AT £ o
&2 start $55E T V2490 R T IR A TS R LG TE AT«
IR LA/ Python XFGARATISE R, s ARG [ T 58 Wik o] NULL,
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
BeMh: #ag5lm. XM NHiPyRun_FileExFlags () BIfRIRIZE N, *F closeit B8 0 FF4F
flags &5 NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals, int
closeit)

BEME: #ag il A . XEEX T PyRun_FileExFlags () WIFLREEID, K flags 1% NULL.

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

BEME: #a9Fl A .. XEEX N HEPyRun_FileExFlags () WTLIRIET, X closeit ¥4 0.,

PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit, PyCompilerFlags *flags)
BweMhi: #ay3l A, FUTPyRun_StringrFlags (), {H Python JEAUZM fp BEHUIM AR —4
WNIEF I FEEER . filename Vo844, B filesystem encoding and error handler SEfFRY . H5E
closeit HEAH, WISFRFAEPYRun_FileExFlags () R[EIZHIH KM

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

BEME: #e951 A . BT RUE ABL 24X N Py_CompileStringFlags () MIRMLIRIE T, KF
flags ¥& A NULL,

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

BEME: #ag3I A RN N Py_CompileStringExFlags () HIRMGE N, K optimize B
-1,

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

int optimize)

B #ag il A. MENTIF F sor H ) Python JEAUM, IR [l &5 RAUH XS, TFHIRIE AT
start %5 53X AT W R W R i G R A IF LW 24 Py _eval input, Py file input
WPy _single_input. M filename % 7€ () SCF 2% 2 50T oK M 3 AR 6k G2 9 Wl B H DA [m] 99 1
BB syntaxBrror B THEN . WIERAHS oV AT B 130 R EICRF R [1] NULL.

BEEY optimize $5E IEARMIOACIN; A -1 FFEHE S -0 WM R AR RERR LA S . B G
o (Tetife; __debug_ HEMH). 1 WrEwifslks, __debug_ SHR{A) 5L 2 CORFAFEH B
).
Added in version 3.4.

PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags

*flags, int optimize)

BEME: #Hegil A, Py CompileStringObject () Z:{Xl, 1H filename 2 VAfilesystem encoding
and error handler fRIS T ER .

Added in version 3.2.
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PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)

Bl #a951 . BT RUE ABL XX PyEval_EvalCodeEx () fafbiiiir, RFr A
X5, AR AR . HAbSH0Yich 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)

BEE: #FHag5 R . BT ROE ABL XSF—DPATWERIE. XX PyEval_EvalFrameEx () [PfE
eIz D, TR R

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
B #egi| M. BT RE ABL X2 Python fFREZAT AN T 0%, SHATIO0f AH IR
R RAFPIIAT, AR T T I AR TR E ATV . BN throwflag T2 BT DAR 20—
WM EME, WaSECLAHLE— D RE XS TARRNRE throw O Jrik.
TE 3.4 A K AR AR T R B E B & — DRI S, T DA ORAS iR 2 Fe 05 3h 1) 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 I T2 AERIGTT S WA Py_Compilestring () .
intPy_file_input

Python 574 H T A SCOF s HA IR B GE A P S IR 7755 BLfPy_CompileString () .
AR AESR AT K Y Python JEACHS I 208 ] 455

int Py_single_input

Python iEAH I T BB AR BT S5 LA Py_CompileString () M. i je T2 H AR
RS .

struct PyCompilerFlags

XA L RAF U AR AR I S5 R R . X RIS g i S0, BERHEN int flags fEA, 1
XTI ZERHATHIR O, ER1EHR PyCompilerFlags *flags f& A, FEXFEL T, from
__future__ import A PAB I flags.

H 3T pyCompilerFlags *flags 42 NULL, cf flags SR M -NEE T 0, M AT from
__future__ import Jij/=4 MAEMMIESERSBE &5

int c£_flags
Gt A AR o
int c£_feature_version
f _feature_version 52 Python [{)/PRARS . BN 485 ¥1 454k~ PY_MINOR_VERSION,

RFBERIN S AN, MBS Ecr _flags i T PyCF_ONLY_AST JEAREE A S8 fl
Ji

TE 3.8 WA KAEASEE: W9HNT of _feature_version TFE%

int CO_FUTURE_DIVISION
XAPRERLATE flags LB LAIISERZZRAT / Wiy PEP 238 FrfER) “HIRIE".
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cHAPTER 4

51 AT

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

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

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

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

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

void Py_XINCREF (PyObject *0)
5Py _INCREF () Kl fHXR o WIPAKN NULL, FERXAPEOL T IR BCR B AT it o
HEZFPy_xNewRef (),
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PyObject *Py_NewRe£ (PyObject *0)

% THE ABL B 3.10 paie. AR A)E— N srrong reference: £ o YR Py_INCREF () HiRH]

XE o,

MWOR AR A strong reference BF, N 2445 P Py _DECREF () RFERTIH

X5 0 WhZIAS K NULL; 1SR o W PASH NULL W Wikl Py_XNewRef () o
f4n:

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

Al A R

[self7>attr = Py_NewRef (obj) ;

BRI Py INCREF ().

Added in version 3.10.

PyObject *Py_XNewRef (PyObject *0)

% THE ABL g 3.10 2. KU TPy _NewRef (), {HX4 o WA NULL,
GIERXT S 0 S NULL, % pRE - Rfak [H] NULL.
Added in version 3.10.

void Py_DECREF (PyObject *0)

FE— 8 M S o Wstrong reference, FEBHZE | AR

2 15 Jg—Astrong reference YERERLHT (BIXTZR M5 HTHECE R 0), K& AR IH HIZ S 0 @ 2 8L
deallocation PR (B AN NULL),

I R 50 o TR AR s iR — A strong reference.
R RLBUR A NULL s QERARANBEHf & B A NULL, i Py XDECREF (),
AN B R B S DMTAT Ty SRS BRI 0. B/0RF FEE0 5 SR, IR BCRHE A AR

el BRI ES S EUT R Python B ARIAN (Bl —AMia __del () FIEMZEEL
BIGORE 2 W) o BRI SERAD A R A S HE, (BT RS REDS B iR T
Python 4 J5/Z8 & X WREFEVH Py _DECREF () 2 FiATAR ] 18 14 4= 5745 B R B 6 S 0 1 %
AT SEWFPIRAS . BN, A5 3 B B0 5 B A0 7 2 RE R o o 2 ) 5 | 4 DL 31— A1l
AfAR R, RS REESG , KT NIER A S Py _DECREF () .

TE 312 A R AT KA TR AR PHBTL

void Py_XDECREF ( PyObject *0)

5Py DECREF () Zfl, {HXF4 o W PAK NULL, FEIXF il 00T U ok B0/ B A A MR . R
HPy DECREF () ByE45 [RFEE T sbik .

void Py_ CLEAR (PyObject *0)

B — RN S 0 Bstrong reference, XF4:RIPASH NULL, FEIUIEOL PR AEMRCR; R
ffg oL AR 5Py DECREF () #iF], XBHET HSEW S9N NULL, §1X}Py_DECREF ()
(A RS T A S 0 5, RS 22 2 20U Hi il ) — AN I s 2% B ZE RS | B 2 BB S ki
>N NULL,

25 TR 1] — S E IR DS 18] T R 2 3k P O R 5 T B T 82— 5

TE 312 JRA K AL REBHIE R SGOR(E— IR WRESHEA M Em, BRI
Sl
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void Py_IncRef (PyObject *0)

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

void Py_DecRef (PyObject *0)

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

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

Py_DECREF (dst) ;

dst = src;

LA 22X

[Py_SETREF (dst, src); }

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

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

1 312 A KA RS
B -

BOHE A SPORIE R AN SHAA MR, ETRASH

\\
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CHAPTER D

FELE

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

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

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

#iE: HUHE ARG AL sys.exc_info () BIMATER . BIE MBI RMERA R (CREereEfesl), m
JEEAEPR R G REEAFE (R ORIk %) .

5.1 ITEFO;HIE

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

B T HE ABL FFARIERIBIHTEN ] sys . stderr FERREFIRIE R BRAEFE G2 SystemExit, X
PG OL A SATEN IR, H 2B i) Python ¥EAE, J/R SystemExit SCBIHEE MR .

FUAAEAR R TG /R A5 B L A7 B XA R, 75 X & W B R

R set_sys_last_vars JPFB(H, WEHE sys. Last_exc AHHEOVETRIO R, o FHATE
g, BFEMNEE sys.last_type, sys.last_value fll sys.last_traceback &
BRI S WAL, (RN [

T 302 A K AAZ T H TR} sys . last_exc WIE.
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void PyErr_Print ()
J& T FasE ABL PyErr_PrintEx (1) HHI4 .
void PyErr_WriteUnraisable (PyObject *obj)
J& T fa5E ABL {f 24 \1 55 1 obj 280 sys.unraisablehook () .
MR O B R R A T RESE bR s | RiZ TR, XA T REREL0] sys. stderr FTHI— 4%
AL B, MR EATE _del () FiET IRt A HZE
LR BRI IPRE AL NS SR obj, EARIRA AT G K S8 FITEE _E R 30 QRTTRE, oby I3
NERCRHTEIEE S IHE . Q2R obj S NULL, K¢ HATEI (Al .
] I AL R B AL R B — e
TE 3.4 AR A AR T FTEN IR L. AR obj oy NULL K5 4T Bl [al ] .
e 3.8 AR KA i sys.unraisablehook () .
void PyErr_DisplayException (PyObject *exc)
& THUE ABL B 3.12 prAe. K exc IFRHERII RTINS sys . stderr, iFHAREMER.
Added in version 3.12.

5.2 i Hw

XL R ECTHY DR BB Y BT R R TR R g . R T R L, — 2L B IR 4R 0] NULL 54, DA
HT return i&4].
void PyErr_SetString (PyObject *type, const char *message)
B TRUE ABL IR B R R i s I o 58— S 80 E R AL Bl R MR
H, Bl PyExc_RuntimeError. {RICTE NFHAEH i) strong reference (AN Py_INCREF ()).
FASHR—FREREE B Tutf-8 RGN,
void PyErr_SetObject (PyObject *type, PyObject *value)
& THaE ABL BB T PyErr setString (), HR AR ARER “H” HELEE—T
Python X4,
PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
B i 18h NULL, & THUE ABL XA BRBE 7 — MR R AE /R $/F HiR[E] 7 NULL, excep-
tion V.24 ;2 —> Python ") 53, format 5 HITE S 2 AR XA RE R B
YpyUnicode FromFormat () AAMIFENE LHUE. format 2—A> ASCI 4y FFH .
PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
BEME: 184 NULL, /& T Fa5E ABL & 3.5 e, MlPyErr Format () M), (HE#ES—{ va_list
KA S A e AR Sk
Added in version 3.5.

void PyErr_SetNone (PyObject *type)
J& T faE ABL X2 PyErr_SetObject (type, Py_None) HIfii5.

int PyErr_BadArgument ()
J& T FaE ABL X2 PyErr_SetString (PyExc_TypeError, message) [R5, HH message
eI TIRESEOR N EBRAE. BT A

PyObject *PyErr_NoMemory ()

BEME: 84 NULL, & T 5% ABL iXJ2 PyErr_SetNone (PyExc_MemoryError) BIfii5;: B
R NULL , DAEY4NAFRERET, X4 BLeRE A return PyErr_NoMemory () ; .
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PyObject *PyErr_SetFromErrno (PyObject *type)
AWM 18 NULL. 6T R ABL S MESERR, 475 C i b8 MO [ 45 B C st
errno FRIELXGIK—ARH . EME T —PIocdii g, HEE U2 BAUE errno MM AR 102X R 11
s R (M strerror () #£E), ARG PyErr_SetObject (type, object). fE Unix I,
Y errno W{E N EINTR B}, B —PMPWHERSEFET, XBSEMPyErr_CheckSignals (),
WARERCE TR RS, WIEHARHZRE . ZRBUS 2R ] NULL, R 24 2R G0 2 ] i
IHZ ARG a2 K3 n] AS A return PyErr_SetFromErrno (type) ;.

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

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

PyObject *filenameObject2)

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

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

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

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

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

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

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

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

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

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

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

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

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

Added in version 3.4.

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

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

Added in version 3.2.

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

void PyErr_BadInternalCall ()

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

53 AHEE

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

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

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

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

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

Added in version 3.2.

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

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

Added in version 3.6.

5.4 EiFEIRIEREE

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

A b 2551 GIL,

i AEHIREMESEHER RS IATHE: RN PyErr ExceptionMatches (), IR
AR (KRR S RMFA N FRAE KDL, FHTREE D EFmAE, diF e aE2 i
HI S B — N T2.)

int PyErr_ExceptionMatches (PyObject *exc)
J& FFasE ABL 2T PyErr_GivenExceptionMatches (PyErr_Occurred (), exc). I
OV Y RAE SR T R I AR s SRR AT S i T | R R e AR AR N AT

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
B THE ABL Q2R given 555 exc W) S RALHI DT RC R 0 FLE . Q2R exe @ —N2X4e, I
2 given Jg— T RAY LB B A . AR exe 2— I, MiZocdl (PARGRIHTIcdl)
HH R BT S R TR I R A T UL

PyObject *PyErr_GetRaisedException (void)
BEME: #ayil A BT RUE ABL A 312 A IREIRYETHG I LR RE, FINERERIERaS.
S RAE R M AR BCE R 1] NUTL,
BB 2 R SR e T AU R I PR AT IR A R /s e 8 AR B
B
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.

PyObject *exc = PyErr_GetRaisedException();
/* ... code that might produce other errors ... */

PyErr_SetRaisedException (exc);

}

void P

S
PyErr_GetHandledException (), {RAE4HIIEIEANIER) FHE .
Added in version 3.12.

yErr_SetRaisedException (PyObject *exc)
B TRUE ABL B 3.2 e, ff exc BON RIS AR RE, RO BEMFEHARFE

B IR — X exe UG, AR — DRI S

Added in version 3.12.

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

J& T FaiE ABL H 312 lRAFH: il PyErr_GetRaisedException () fL#,

PRI R PR AN A B A . R R R B IR IE RS, W AN B AR
NULL. QREE, W HSEER I HARRHAS B It B & R 5 | i . (BRI S ] DAY
NULL BffiZRBIRT SR h =5

ik PR BGH H H AT B R S sl I R A AR B R R s A R IH AR P A
pE

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

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

PyErr_Restore (type, value, traceback);

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

J& T faE ABL B 312 [RAFH: Wl PyErr_SetRaisedException ().

R rype, value Fl traceback 3X = A4 BRI RAT, WHREIRE THAIRERFUEERE. W
REANIG I NULL, NGRS R AT AL A NULL RAURIE NULL (e . i
KRR 22— AT A TR T B . (3 B SR K S b i) J 4k il ) it
VR St e XRS5 R VR ZIHE TR 2 B30 SRR X 4 i 51 I HAE TR 2 S5 URREAR
A G H . (WRARABRRX — s, SEAEE LR i E 2 Ai)

Frikis IR BOE B R I N PRAF IR S R R AT IR RS BT G o 3 PyEre Fetch ()
AR A BT R TERAT o

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

BT HUE ABL B 312 lUAFH: MU PyErr_GetRaisedException (), VABESAEATAIBER)Z
ERAL.

52

Chapter 5. REAE




The Python/C API, Z{THa4 3.12.3

TERFENOLY, FHPyErr Fetch () FrRIEIAME R AR “IEIEMALRY”, Bl xexc g— X5
M *val Aol —RASEBl. FEXF L0 T MR KT AR IR SE B3 . RMEC &2 1IEMAL
(0, WAL AR . SCBLXAPAEIR IE A2 T 3 THAERE .

i WES R A B E R LIRE _ traceback_ J@PE. WURMEELE YR E I, 8
TFEPA R AR A B

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

PyObject *PyErr_GetHandledException (void)

B FiR0E ABL g 3.1 ez, SREGEER 7S50, Sl sys . exception () FriREIM—Ff. X2
A SR KNRE, MRS LR . RIE— M8 RZAEF G Hs#E NULL, A
BRI T3 R3S . Does not modify the interpreter’s exception state.

ik BRSPS PR R AR I . B R G 35 A R 24 A T I B AR AT
HIRE FHARSHIE . i PyErr_SetHandledException () FRVRE SF A FIRE.

Added in version 3.11.

void PyErr_SetHandledException (PyObject *exc)

B TRdE ABL B 301 peAe. WEEIENAH, M2 sys.exception () k. X2f—1
CHAM R EH, ARG 257 ZEERERE, WA NULL,

U MR BUEE A PR EEI TR AR TR . e 35 & R A AR R B R A
PRI S ARSI W PyErr_GetHandledException () RKBURHRI.

Added in version 3.11.

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

BT ROE ABL B 3.7 gz, FEUHPW S EEEERRIERX, M sys.exc_info () FrikiFH.
KIEFE—A SRR, MAZRIRE] LS. RIS 58 =AM RS, HhiE
fi]—/NERAT DA NULL. AEBMCREEEBRRS. WEREBUE N T I PR E N . S

M PyErr_GetHandledException ().

il REGEE A 2 PR B R R RIS BT R . B A3 A R A AU 5 e I PRAF I
PR R EAPREHI . W PyErr_setExcInfo () IR BIHIHRRERS.

Added in version 3.3.

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

& FHaE ABL A 3.7 e, WERHER, MEM sys.exc_info () kMY, X 2HE—A eikdh
RERHE, MA RG] &R RSB S8m5 | H . 5SS R ERE, AE =12
B A NULL. BURREGE N T 10 AR HE N . B pyErr SetHandledException ().

ik WCRREGE A SRR S PR A T . e g A B39 A R e AU R IR R A
WE EH RSO .. WM PyErr GetExcInfo () RiZHSFHIR.

Added in version 3.3.

1E 311 AR ALASH: type Ml traceback ZHC AP I H A NULL. MRREGRBIIE &
WL (B value 240 RAEWTHENT. MERETIARSAMBOT A =AS5051 1.
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5.5 E54bE

int PyErr_CheckSignals ()

% T HE ABL X% Python {55 A HEAZ H

UnSAE I Python ﬁﬁﬁ%%?ﬁ}\f%ﬁﬂﬂﬁ AL, ERRA RS IR AR T ES, AR, Wk
@ﬂﬂ% R RE AL B g . WRSCRF signal A, JURTPAZEL Y I DA Python % 5 {5 5 AL RIS o

PR Z b T A R ERAE S, ARJGIRI] 0. {HJZ, 4N Python (G5 AL BERR 5 | K T 58, Wik
ﬁ?m%fﬁ#ﬂ@?ﬂ%‘iﬂﬂLE -1 (X FEHAh AR AL BE ST BER A WAL B EATRE R IR &
R HPyErr CheckSignals () WHEALEE),

W R ENAE F LAV, siFEdE T Python MERERS A, WI'E A PATTMEAEI &[] 0,
AN BRECTT DA F A B2 PR (Bl nde Cl-C) Wi KB [a)3E 4714 C AT A .

25 4R STGINT (yBRIA Python {5 5 4bHiEs £ 5] % KeyboardInterrupt Fif,

void PyErr_SetInterrupt ()

Bk oW o R X O%FMOT

do

& FROE ABL Bt #l — A4~ SIGINT f§
PyErr_SetInterruptEx (SIGINT),

ik R R E S LA, B AANIGIL I C {55 A BEE A .

int PyErr_SetInterruptEx (int sighum)

E,ﬂ%/L ABI g 3.10 jpAe. Bfl—MESELEMMR . 4 NKPyErr_CheckSignals () #HM

B, 528 A XS & 155 405 1) Python {55 AL BHEER .

IR BT AT EAE S A0, FA7EE Python {5 5 AL PR S AETE K Pl (91 4m4 A P4 R Cul-C

e W) e BTG AR C RS RT A .

MR G EWE 5 A2 H Python SEALFR (BP#X°H signal . STG_DFL B signal.SIG_IGN), &

R BN

zizn% signum TERE FRVFIE S A5 2 Ah, KRNl -1, MR T, WERE 0. FHRFE R4
LY R BB

il WREUE RS E S LA . BRARFGIL 3t C {55 B8R .

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)

XA T HRBARE TR L UCENE S R AT AR 1 B U A G525 10 H AR S
flIRAT . fd AR ARILZER . ERFaR ] T — SRR SCPFHIARAT -

B -1 B ZEE X RIS . XEMT Python Hf{) signal.set_wakeup_fd(), H
ST ERAG A . fd 24 02— AR SO AT o BEpR Y 24 HO 2R R TR A .

TE 3.5 MUAR & AEAE T 78 Windows [, IR EUINAE S Fr SR P Ab 3,
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5.6 Exception 3

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

BEME: #agil A . BT RE ABL XA THEHSAEHFREl— MR RER. name ZELTH
AR, & module.classname JER Y C F455 . base I dict Z 0 N NULL, %4
E—REH Exception (ZENt4 (FE C 1 a]PAiEId PyExc_Exception {).

R __module_ JEMERFES A name ZE TS (BJG— A5 ZH0) . base ZH0H
R BRI B AN KEGR AN IR T, dict ZECTR RS E A R =
AR S

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

B #eg5l R . BT RE ABL flPyErr_NewException () —FE, BT Al DARRFAHLES HT i) 5
RN R ERFE . R doc JBEIESS, R AER T SR 7455
Added in version 3.2.

5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)

BE R Fey sl A B TRUE ABL R 5 R A B B VE S — g AR B, AT DA i
__traceback__ JETE Python Hrijiia] . AN T BRI, &[] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
B T RUE ABL RERH KRR I BB b o ] Py_None JHIRE
PyObject *PyException_GetContext (PyObject *ex)

Bl FHagil A . BT RE ABL FS REAH A LR S (TEALEL ex SRR T K7 —A
SE) VER—ANEEI iR, WTPAEE _ context_ JEMETE Python Hrifii). QIR EEA E FKEBEAY
B3, WaRE NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
B F Rt ABL K5 S AH LA T SCRE N ox. (] NULL RIS T 3 SRR cox f2—
AP RAAG A R — M ) e 95T .

PyObject *PyException_GetCause (PyObject *ex)

BwEE: Fa95 A . BT RE ABL ¥ 5 R BRI (— A3 SEE], 5k None, H raise
from ... &K&E) EN—DFHTI RN, A[#EE _ cause_ JEIEAE Python Hiijjii].

void PyException_SetCause (PyObject *ex, PyObject *cause)

B, F R ABL $4-5 Fm A 2B R B8R cause, fH ] NULL SEI5 25T . ARG AR ] Skt
cause J&— P EH LB K None . XAMATEL—48 11 cause 1151 JH .

__suppress_context__ JEMEAPIR AR M True.
PyObject *PyException_GetArgs (PyObject *ex)
BEa: a9l M. BT IIE ABL A 312 L. IRIISFH ex 1) args.
void PyException_SetArgs (PyObject *ex, PyObject *args)
& THE ABL B 3.12 pre. FEREH ex 1) args K args.
PyObject *PyUnstable_Exc_PrepReraiseStar (PyObject *orig, PyObject *excs)

X RS APL, ERITEUC R AR A G A ks

RSN except * SCBARY BARSCIES o orig SEREHRIIE IR R, 1M exes J& 5 LT | A S5
HNIPN R ZINFEWT orig MREAFAERIRGPUL BRI R, PARAE except* TAIHHG | A1 5
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(R ENTEA Y orig AR BIWIEWE) FPCEBT Li e (Rmer2Aa S orig MMM o
AR o] T B IR A 5| &) ExceptionGroup, BUEUNIRBIA G| A 5% iR [E] None.

Added in version 3.12.

5.8 Unicode &= ¥}5k

TR TR AIEEOR B C 1Y Unicode 7 .

PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,

Py_ssize_t start, Py_ssize_t end, const char *reason)

BEME: #ag5 A . BT e ABL Al — UnicodeDecodeError Xt%H:[fiH encoding, object,
length, start, end | reason 2@ . encoding F reason >}y UTF-8 4t i) F4F R -

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)

BwEMA: #egil A . BT RE ABL RIS E T HXTR A encoding JE

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)

BEfE: #a951 A, BT RUE ABL RIS E R FXTG object JEME

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize_t *start)

B T RUE ABL SRR E SR G start JEMEFERFHIOA *start. start WA NULL, JSEI I 1]
0, KIGfiRME -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)

B T RUE ABL K4 E MR I start JRYERCHN start. IR 0, RIMR ] -1,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)

B THUE ABL ZRHRES TE SR G end JETEHRFHIA *end . end /A NULL, BIIFRIH] O,
RIGFIR ] -1

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)

int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)

int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)

B THE ABL XF4E SRR end JEYEBCA end . IR 0, RIS ]E] -1,

PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)

BEME: Fag3l A . BT ROE ABL IR [F 25 2 FH X G) reason JEPE

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

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

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

B THUE ABL KF43 58 X RIN reason JEYERCHN reason. IR 0, JRIMFRIE] -1,

56

Chapter 5. REAE



The Python/C API, Z{ThR= 3.12.3

5.9 T

XA R B T — e C E bt ansb IHE A X, EE OSSP R R IS . 24
BRI A —E & AR A Python 1% (J5 & 2 H B IR EEHE IR E) st R E B e, e+
1p_call SEI AR TE B R AR A Pl 2 Tt I AL PR

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

W42 X7 USE_STACKCHECK, MRS HPy0S CheckStack () Kt OS B2 mki .
REETXMEN, BERE A MemoryError iRk JEE(H.

Wt I M bR SRR A S TR B I IR AR2 3., KFE > RecursionError k[ —/~k
TfH. 7EHMER T, WEEE,

where [ 2hj—~ UTFE-8 i FAFER U " in instance check", B3 B IH TR EE R 1 i S
W RecursionError JH EAHBHE,

TE 3.9 MUAS A A= AR T M pR B AEAE 2 1% APL Hal A .
void Py_LeaveRecursiveCall (void)

B T E ABL B 3.9 R A& % W — APy_EnterRecursiveCall(). &b W 4F
XfPy_EnterRecursiveCall () RS s oy R BAESIT—UHH .

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

BRI X R AN R B Bl cp_repr TR B AIHIBIHALHE . PR R Z A8, tp_repr TR ELHBERXT S PA
B - FLARER. D PR KR 5 I RE o AL SCRRACRIENE, KSR C b reprlib.
recursive_repr () WM.

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

WRMRE LA, R ECF IR Ml — AN IR FEBLIE DL to_repr SEHN 23R 0] —NEH] &
AR AR R . BN, dict XPRKFRIE (...} 1 1ist XGeRFRE ... ],

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

B FHaE ABL 85—/ Py_ReprEnter (). WMEXTRFNREIZEM Py _ReprEnter () HIKER
FEREH —K .

510 HFESE

P AR IE Python S & I A £ FRh PyExc_ R E Python S 44 FRE) 42 Ry B BRI I . X 2878 5
RAEN Pyobject; BATAGEIRNG. THISEEII T 4R

C &R Python &#R &it
PyExc_BaseException BaseException .
PyExc_Exception Exception Page 58, 1
PyExc_ArithmeticError ArithmeticError RageiSEl
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError ChildProcessError

2
X
b=
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R1-BER
C &% Python Z#R #it

PyExc_ConnectionAbortedE
PyExc_ConnectionError
PyExc_ConnectionRefusedE
PyExc_ConnectionResetErr
PyExc_EOFError
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_GeneratorExit
PyExc_ImportError
PyExc_IndentationError
PyExc_IndexError
PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundErro
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedErro
PyExc_OSError
PyExc_OverflowError
PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferenceError
PyExc_RuntimeError
PyExc_StopAsynclteration
PyExc_StoplIteration
PyExc_SyntaxError
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError
PyExc_UnicodeTranslateEr
PyExc_ValueError
PyExc_ZeroDivisionError

ConnectionAbortedError
ConnectionError
ConnectionRefusedError
ConnectionResetError
EOFError
FileExistsError
FileNotFoundError
FloatingPointError
GeneratorExit
ImportError
IndentationError
IndexError
InterruptedError
IsADirectoryError
KeyError
KeyboardInterrupt
LookupError
MemoryError
ModuleNotFoundError
NameError
NotADirectoryError
NotImplementedError
OSError ]
OverflowError

Page 58, 1

PermissionError
ProcessLookupError
RecursionError
ReferenceError
RuntimeError
StopAsyncIteration
StopIteration
SyntaxError
SystemError
SystemExit
TabError
TimeoutError
TypeError
UnboundLocalError
UnicodeDecodeError
UnicodeEncodeError
UnicodeError
UnicodeTranslateError
ValueError
ZeroDivisionError

Added in version 3.3:

PyExc_FileExistsError,

PyExc_BlockingIOError, PyExc_BrokenPipeError,

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError,
PyExc_FileNotFoundError, PyExc_InterruptedError,

PyExc_NotADirectoryError, PyExc_PermissionError,

PyExc_IsADirectoryError,

PyExc_ProcessLookupError and PyExc_TimeoutError /43U~ PEP 3151.

Added in version 3.5: PyExc_StopAsynclteration fll PyExc_RecursionError.

Added in version 3.6: PyExc_ModuleNotFoundError

bR H AR S A B
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544 PyExc_OSError:

5
IE
i
b
.
&U

C &R

&

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

1E 3.3 AR L AT

5.11 HREEHZRS

X L] W 28 B 1Y S 2R 2

P Bl Python B4 SRR Ul LA R4 2 it 3 HAFN PyExc_ L Python S 44 k. X L2

R pyobiect* KA EITHMEARIG. AT AU T2 RRi A kA B
C &R Python &#R &iE
PyExc_Warning Warning .
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning
PyExc_PendingDeprecationWarning PendingDeprecationWarning
PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

Added in version 3.2: PyExc_ResourceWarning

YR

2 {YAE Windows H15E ;5 Hail2
3 B H A bR 2 I

T8 LT AL BEAR FF 7% MS_WINDOWS

PMEGRS I E B i RRD.

5.11. HREEEAS

59



The Python/C API, Z1THa4 3.12.3

60 Chapter 5. REAE



CHAPTER O

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

6.1 IRIERGZHIR

PyObject *PyOS_FSPath (PyObject *path)
BEME: #a971 A . B THE ABL g 3.6 jaAL. ikIH] path TE RGP RN B RS2
—A~ str B bytes ¥4, MR E—AHWstrong reference, MNHEXTHRLIL T os.PathLike 21T,
MR R —A str 8 bytes XRAFRIA __fspath__ () . AR THE] K TypeError
Hik 1] NULL,

Added in version 3.6.

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

WL FRH filename [ FR1E Return true (nonzero) if the standard I/O 344 fp B #f A 5 ] <2 7. 1) | 3R
BE (%) H. Ui isatty (fileno (fp)) NEEM AR TXMEN . WRkpyconrig.
interactive NAER(H, BERETE filename $551 7 NULL B0H HAFRE T FAFH ' <stdin>' B
"222" IR R A

I ERECAS AT AE Python W IR 2 HI A A
void PyOS_BeforeFork ()

& T 1552 ABI on platforms with fork() 8 3.7 pae. TEDERE > L2 AIHE A LS N ADIR S A R AL BL R
B2 AEP I fork () BUEARMTIRMIRY e ke 2 BT AR R BRECZ BB . S OE M T3 LT fork O
ARG .

W C fork () WM N Y H A main” % 42 (KL T main” 5 %) W 347, X T
PyOS_BeforeFork () Uit 2tk

Added in version 3.7.

void PyOS_AfterFork_Parent ()
J& T 155E ABLon platforms with fork() @ 3.7 paAe. TEBERE > L2 I BB R LE N ARRAS Y R 4. R
W MAEP ] fork () BRI el U BT EAR Y R B2 R, Toig BERE e R M . R
BHTEXT fork () HIRS.
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3
NN
i
Kk
+
rﬂ‘:&
2
el
4_H

% . C fork () 18 H N 4 H ¥ main” % %2 (VT main” f
PyOS_AfterFork_Parent () EUit 2.

Added in version 3.7.

void PyOS_AfterFork_Child ()
& T F30E ABL on platforms with fork() & 3.7 Az, TEIERET U2 J5 S8 N AR RS s 8. 1
BB ATETR ] fork () BUARATZE MBI vw ke 24 m HEAR ) BR B0 S TE T HERE Pl 1), Rz bR
AL B E] Python fEREERIE . HIGM T X T fork () MRS,

" C fork () P M M %4 H A main” 2% 32 (K T'main” % # %) $ #17. X T
PyOS_AfterFork_Child () JRULEANN.

Added in version 3.7.
S UL:
os.register_at_fork () i 7 Van biis i) #iPyOS_BeforeFork (),
PyOS_AfterFork_ Parent () MlPyOS_AfterFork_Child () JHfH H E X Python pKEY.

void PyOS_AfterFork ()
& T ke ABI on platforms with fork(). FESFRE S X2 J5 B HT 528 ORI sR G R 24k 2 (i A
Python iR I it R 50N 470 B HERE gl o« AR — N W AT ST A B AR, )
ANTEEL R £
B 3.7 AT H: WHEEE Wi Pyos AfterFork _Child () BUt.

int PyOS_CheckStack ()
& T §45E ABI on platforms with USE_STACKCHECK § 3.7 paie. 4R e R s a bR I BEH. X
B—ANATEERRI , (HAEE LT USE_STACKCHECK W] ( H Bi24E{# il Microsoft Visual C++
iR E Windows JiUA |) . USE_STACKCHECK Ki# H 8l s ARAABIZTENR B O
HE AR B o

typedef void (*PyOS_sighandler_t)(int)
% THE ABL

PyOS_sighandler_t PyOS_getsig (int1i)
BT RUE ABL IREES | BHIESALBES . X2&— X sigaction () 8 signal () A HLEL
Begno WATEBR X REL!

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t h)
BT RUE ABL X555 | E S BRAR BN by IR WFERAIE SR . X2 — A sigaction ()
5 signal () MR BREAERY . AT E I X IR 2!

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

T RaE ABL g 3.7 prae.

B BRI M B W B PyConfig APL DA R ATBORAT Python #4737 4045 1L
M PyConfig SetBytesString () HR%K.

MR BT HE This function must not be called before * Python i# 4774744 14 2 Hi 9% F AE IE#f
Mt E LC_CTYPE &5 Xi8: 5 &Py _Prelnitialize () BREL.

di i filesystem encoding and error handler FfFMS—AFA7 8 . RS RAEFREE N surrogateescape 4817
AEFRGS, WOR AT A ) 1 R R RS S U+DC80..U+DCFF Ji I N4 AR — 45 81 W]
PRt R ARHFAF, WP AYF5 2l 1) surrogateescape 4 AL BREF A UM 2R EA] .
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AR [ — AN [ 2 BE Y i 58 AR 4US) TR HR B 35T, B PyiMem _RawFree () RBEAAE. W
R size A NULL, WRRFHERR T null AP TP AR E AR *size

TE RIS A R B N A4 B A 1 iR 1] NULL, A0SR size A4 NULL, W *size RF7ENAFAS RIS N
(size_t) -1 BUIEMBIDASIRIHY N (size_t) -2,

filesystem encoding and error handler J& HPyConfig Read() % & £ #): £ WPyConfig
W filesystem encoding fMlfilesystem errors W H.

R BRGNS A 2 K2, B AR C PEAREIT B .«

WM Py_EncodeLocale () MBURIFFAFER IS ] 77 H .

S

PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () BREL,
Added in version 3.5.

e 3.7 JUAS R A2 A B BHAE MR 4U(E Python UTF-8 B #5641} UTF-8 # it 2.

TE 3.8 A K A AT MUAEAN SR AE Windows | PyPreConfig. legacy _windows_fs_encoding
R 2 W I R AR5 UTF-8 gt s

char ncodeLocale (const wchar ext, size_t *error_pos
har *Py_E deL le( t wchar_t *text, t* " pos)

BT FE ABL B 3.7 paAt. B—A~H 58 FAF AL 7457 58 g il Ay filesystem encoding and error handler
USRS R AL HILAS A surrogateescape £ IR ALHEAR , MIFE U+DC80..U+DCFF i [l P 1 A 1 4% 2> Bl
el =75 H 0x80..0xFF,

R AR R A LR T R R IREE, B PyMem Free () SRRBEUNAE . 24 &4 i ET RS NAT
A BCAR R IR [A] NULL,

G2k error_pos ANA NULL, WIREIET 23K *error_pos WA (size_t) -1, Bi@fE KL HmILHE
RN TR F AR S 5 .

filesystem encoding and error handler & HPyConfig Read() ¥ % £ #): £ WPyConfig
M filesystem encoding fMlfilesystem errors &M F.

W Py_DecodeLocale () MAEURNF AT H ARG 0] il S8 FAF AL F4FER

ey 1RO AT AE This function must not be called before 21 Python #4744 1% 2 B4k E H DA
fE AL E LC_CTYPE 155 i &Py _Prelnitialize () BREL.

S U

PyUnicode_EncodeFSDefault () flPyUnicode_EncodeLocale () HEL.
Added in version 3.5.

T 3.7 JAS RS T BIAE LR KA Python UTE-8 A5 ] UTF-8 Zifid .

JE 3.8 A K AEAS T PIAEUNSAE Windows [ PyPreConfig. legacy_windows_fs_encoding
S22 R BR8] UTF-8 2=,
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6.2 RGiThAE

XL H sys BB ZHREAT LALE C AR T IR 1 TH . ENTEA T 2 Bl R R ) sys B

B, T ST E IR ARIR S S R

PyObject *PySys_GetObject (const char *name)
B a3 A, B TFHUE ABL IRFIRE sys BRI G name B3 Q1R A AEAE R ]
NULL, HHASKERH.

int PySys_SetObject (const char *name, PyObject *v)
B THUE ABL B sys BRI name 54 v BRAE v NULL, FERCTEOLR name 3¢ sys BEH i
B IR O, AR ERIR ] -1,

void PySys_ResetWarnOptions ()
J& F a2 ABL 4§ sys.warnoptions BB NEFFE., R FIEPy _Initialize () Z HigEH
e

void PySys_AddWarnOption (const wchar_t *s)
J& T F4 5 ABL This APIis kept for backward compatibility: setting PyConfig.warnopt ions should be
used instead, see Python Initialization Configuration.

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

3.1 AR ST

void PySys_AddWarnOptionUnicode (PyObject *unicode)
J& T F45E ABL This APl is kept for backward compatibility: setting PyConfig.warnopt ions should be
used instead, see Python Initialization Configuration.

Append unicode to sys .warnoptions.

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

B 3.11 AT
void PySys_SetPath (const wchar_t *path)

B TFi: 3 ABL This API is kept for backward compatibility: setting PyConfig.
module_search_paths and PyConfig.module_search_paths_set should be used instead,
see Python Initialization Configuration.

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

H 3.11 fijiA s .
void PySys_WriteStdout (const char *format, ...)
& T HaE ABL X5LA formar Fiik i th FA7 R 5 AR sys . stdout . A5 KAEMFE, RIE%AE
THEE (WTF30),
format [ 2445 2 A% AR B AT ER B R/NBRHIFE 1000 FATPAE - At 1000 FAT )5, ik
FFER AT FRH, X B IREE AN IR AZ BRI %s” #63K5 BTN 2415 FH "% .<N>s” SRl ,
Horr <N> @2 — PN RATS <N> 5 HAD TS SCAR I i KRS Z FR 4t 1000 25 1 -k
Ty . BEEE %, B RN IEE RIECT ST B A A | T2
TR KA THER, sys.stdout PESS, CAEBITHERHE A S HIER (CJ2R) stdout
void PySys_WriteStderr (const char *format, ...)
J& T fasE ABL 26{llPySys_WriteStdout (), HEHE AF| sys.stderr B stderr,
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void PySys_FormatStdout (const char *format, ...)

J& T ia i ABL 284b)l PySys_WriteStdout() f pR 0 < # il PyUnicode FromFormatV () ¥t&z1k
HEH HARHE BB E 2R K.

Added in version 3.2.

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

void PySys_AddXOption (const wchar_t *s)

J& T FasE ABL B 3.7 prAe. This API is kept for backward compatibility: setting PyConfig.xoptions
should be used instead, see Python Initialization Configuration.

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

Added in version 3.2.

B 311 ARFEH.
PyObject *PySys_GetXOptions ()
BEME NG TR & T RUE ABL A 3.7 paA2. R[] 2 1] -X JEIA T, 2T sys. _xoptions.
KAGEIRET, FFR [ NULL H8 — AR5 .
Added in version 3.2.

int PySys_Audit (const char *event, const char *format, ...)
IR — AT S AR ARSI 5 o IR [ B B 2 I 5[] SR B 58— A
o
If any hooks have been added, formar and other arguments will be used to construct a tuple to pass. Apart
from N, the same format characters as used in Py_ BuildValue () are available. If the built value is not a
tuple, it will be added into a single-element tuple. (The N format option consumes a reference, but since there
is no way to know whether arguments to this function will be consumed, using it may cause reference leaks.)

TR # AT Y B R EPy_ssize_t R, FRRE LT PY_SSIZE_T_CLEAN.
sys.audit () U755k H Python AT 1 ek LU Al #AF .
Added in version 3.8.
16 382 WA K AL : FK Py ssize t FIT # MUFFF. TEILZHT, 251K —DATTRES T
&S

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

R XTR hook WINENFAE AR T4 155 TN IR 0] 2 M AE 2R Wi [l R4 . 4Rz
I E 2RI, BT R M BCE — R I APLESINAY 5T 2 XTI AT I B 2
A RS A T

userData F8EM WL AN T RE T8 T RET e ARz TEHRH , R385 AN B 1)
Python JR7.

VR HEPy_Initialize () ZHIBCEEIPM . WRIEBTRAIAZ EHRM, B RYH
ﬁ%’@]?%%)ﬂiﬁ%ﬂ#ﬂﬁ‘éiﬁﬁ%I7yi~/1\%}\ Exception TR REIMIGTERIE (bR
NI o

TR BUE R S G & H Y Python EREGHERFA GIL AYNEOLF A -

HZ A PEP 578 [ A KA RAIA . AEis T AR R 2 i &5 A TSR e B0 B L o
TR, 2 DL R R SR

WRERE SR BRI, BRRECRF 5 K — T 3iF sys . addaudithook HAMPHATLMSEL. 4
AT 1B % T — R4 H Exception (R, Bl TR SN HiZ 5w &bk
k. BRI, VR 5 S T BGE A AT 8 5 E RIS T B A A AT B2 1 B A B R 88
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typedef int (*Py_AuditHookFunction)(const char *event, PyObject *args, void *userData)
The type of the hook function. event is the C string event argument passed to Py Sys_Audit (). args
is guaranteed to be a Py TupleObject. userData is the argument passed to PySys_AddAuditHook().

Added in version 3.8.

VKL i

void Py_FatalError (const char *message)

B FhasE ABL FTHI— A Ean 851 B RPERE . RS PATA0 i BE. 0 eR B0 24 {3 FE K6 0 5]
Al B A4k Sl F] Python fRRERE &4 MG G DU AR B a0t S 45 PR E SR R i A . 7
Unix I, SFARE C FERE abort () IRl ERZA 14 core U

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

TE 3.9 WA KA AR HBICSK R AL B

void Py_Exit (int status)

& TROE ABL B M ai k. XKW My _FinalizeEsx () SR )5 HH M Ar i C R %L
exit (status). WPy FinalizeEx () ¥EREHE, 1B HIARSE#EX N 120,

TE 3.6 JAS RS T : o B R ZACHI R R A S PR 20 -

int Py_AtExit (void (*func)())

B TR ABL ANt Py_FinalizeEx () JAHREFERE V& EH R ECRA £ AT S5
HANREME{E . 522 v] AT 32 AN BRI A SyEM e, Py AteExic () $FR[E 05 2K
Wik, BERRRIE -1, s EE MR A S BT HR A . SEER B 2 2R k. BT
Python ff) N i ZALRHFE IS LR AL B 5E A, Rt Python APT AN 4 func 8 FH .

6.4 SRR

PyObject *PyImport_ImportModule (const char *name)

BEME: # e 5R BT RUE ABL X2 — MR PyImport_Import () (3R, BEHZ—1 const
char* fENSHMARZ PyObject*,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
BeMh: #a95lA. BT HRUE ABL iR REUe Py Import_ImportModule () H)— MG FTH A4 .

e 3.3 AR LA AE S NS ) — BRI LR B S R R, (HU2 A Python 3.3 52, 07 %
TERZHE LT AR EH0H B BB, B AR s B R IR A T B e 2L

PyObject *PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist)
A A3l A, FA—AEI. BTN Python B import () HIUSEHHOAI K
S
R AT GBI RR BT, RGNSy oL IS o5

. 5 _import__ () Jf, J:‘Hﬁk—/\@ﬂﬁ?*iﬁ%ﬁ MU N =B, BRIEAHT
— RS WY fromlist,

FARMAFAE B A EREAIBIXT G, WPy Import_ImportModule () HikE.

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

BEME: #eg31 A . & TFRaE ABL g 3.7 pAe. E’f/w/\@%ik KT MR B B A VL S5 N E
Python pR%Y _ import_ (), K ANFRE _ import_ () RIS EEEHHEE.
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SRIEHE AR P AR B R R R ARG, BUZTE S ARG Y NULL 50—~
. 5 __import_ () ML, MK —NUN TEHRER EEE T bz BN, BRARGET
—NEZS W) fromlist .
Added in version 3.3.

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

PyObject *fromlist, int level)

BEME: #FHe5 A . B TEE ABL 2T PyImport_ImportModuleLevelObject (), {HHA4
FrA UTF-8 gl ()7 4F 531 A /& Unicode 42
TE 3.3 AR KRS B NP2 level R T EA

PyObject *PyImport_Import (PyObject *name)
Bl #rag 51 R . BT RUE ABL X2 — A T 4H T AR THREC MEREEN (BXAEE
level 513 0, R4 ) o EXF AR 2 mi 4R fE SN _builtins_ WY __import__ ()
PRAL. IXREWREFF BT M BRI R 2R AT AR TR ZE A
WRRBUR R X AR A

PyObject *PyImport_ReloadModule (PyObject *m)
BEME: #eg5I M. BT UE ABL B — AR, 3R [l ) g B AR AR G I, BEAE R
R [l NULL HRCE— A8 (TR L PR AFTE ) -

PyObject *PyImport_AddModuleObject (PyObject *name)

BEME: AT A . B TRE ABL § 3.7 a2, Return the module object corresponding to a module
name. The name argument may be of the form package .module. First check the modules dictionary if
there’s one there, and if not, create a new one and insert it in the modules dictionary. Return NULL with an
exception set on failure.

£47¥: This function does not load or import the module; if the module wasn’t already loaded, you will get
an empty module object. Use Py Import_ImportModule () or one of its variants to import a module.
Package structures implied by a dotted name for name are not created if not already present.

Added in version 3.3.

PyObject *PyImport_AddModule (const char *name)

BEME: BN EI R . BT EE ABL Similar to Py Import_AddModuleObiject (), but the name is
a UTF-8 encoded string instead of a Unicode object.

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

B #egil A . B TR ABL A FR (FTBEN package .module JE) Hl—4
M Python FA5 G 42 Bl M N B BRI AT compile () FREHARAD XTSIz, 1k [0 X2 A
R B s L, B8 IR A AR R NGR ] NULL I E A FER ARG LT name
Zx M sys.modules FgiA2l4:, B name ¥E3E APy Import_ExecCodeModule () B IEFET
sys.modules H1. 7£ sys.modules HR K 5E VIR IBHUR G, B S AR
A IMNEAREOT 5 2 BT —FAR A PR EE 1 3 ER T RE 2 E IR ) IRES.

Wiy _ spec_ Ml __loader_ WIRMARBEEMIE, B AE S HIE. N spec [N
(IR ERE ) BB _ loader IMAEHAME I N RN SourceFileLoader 5
B

By _ file BMERHE AN SN co_filename, WIEREH, i8FFi%E _ cached_ .
WERBRE S AN R B B E . WS M Py Import_ReloadModule () T fift B H BTl
FE T

WA name 51— XK package .module AYHT S S AIAFR, TIALAR] i A B A REERTIIR A
SR,

BiE& Py Import_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames ().
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TE 312 A KA, _ cached_ Ml __loader_ W ECDHHFH. HREES L
ModuleSpec,

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
BEME: #Fe3 A . BT RE ABL T PyImport_ExecCodeModule (), {BUIRE pathname
N NULL WS BCNBERRA G file  JRIERYME.
@ﬂPyImport_ExecCodeModuleWi thPathnames () o
PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)

BEME: #Fay3l . BT RaE ABL g 3.7 e, 2T PyImport_ExecCodeModuleEx (), {BAN
2R cpathname N>k NULL WP BRI G0 __cached_ {H. fE=ANRE T, X @HEEM AT

—,
Added in version 3.3.

T 312 A KAAEH: _ cached  WJRECHIFM . BIUES I Modulespec.

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

BEE: #FHey3 A, BT E ABL B2l FPyImport_ExecCodeModuleObject (), {H name,
pathname H| cpathname 5 UTF-8 4ty i) P45 d5 . AR pathname 478 NULL Wik 2 22180 HR 3
cpathname HEWT H 55 HIE .

Added in version 3.2.

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

T 302 A KA AT AT C R imp B,

long PyImport_GetMagicNumber ()
& FFasE ABL &[] Python 45 3¢ (B .pyc SCMF) BUBEEL. BCBEROUY YA T R SCHFm
TERPUAS T, BN AR A -1,
e 3.3 JA B AEAC T RIS [ml g -1

const char *PyImport_GetMagicTag ()
& T A5 E ABL £1%} PEP 3147 #53(H) Python 5 % SCIF 4% 3% [l BEARARZE P47 5 . HHCAHETE sys .
implementation.cache_tag FH{EAR N 2445 F R AR I R 5500 SRR B
Added in version 3.2.

PyObject *PyImport_GetModuleDict ()

BEME: EAYFIR . BT IE ABL R [ TRBUE PG 74 (Bl sys .modules). W{ERIXZE
XA AL L

PyObject *PyImport_GetModule (PyObject ¥name)

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

Added in version 3.7.

PyObject *PyImport_GetImporter (PyObject *path)

B #agsl M. B TR ABL BRI XT—A4 sys.path/pkg.__path__ 5% H path 145
ARG, WHE4 M sys.path_importer_cache FH AR R EMAEA, Wik
JJj sys.path_hooks H 2 ¥ MREA PR KR4 H A8 T WSR3 o] FH A 84 - D) [
None; XK 8 HIH H Jypath based finder JTo¥E R4 B BN A dw. 5RHEFH] sys.
path_importer_cache H1. R [—/E A AL 0I5 H

int PyImport_ImportFrozenModuleObject (PyObject *name)

B THAGE ABL B 3.7 paAL. INEKAFRN name B EUREBEER . BCE TR 0] 1, 43R R 48 2 AL H ]
R0, WERAIRAC R MOMGR ] -1 H B E— A5 BB ST M ARIBLER, 5 68
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M PyImport_ImportModule (). (WHERIAMA R - WERBIC BT A SRR H R
E.)
Added in version 3.3.
TE 3.4 JUARKAEAST: _ file  JEMRFNFAERIEE BIRE.

int PyImport_ImportFrozenModule (const char *name)
J& T ABL 2 FPyImport_ImportFrozenModuleObject (), {HHEZFR A UTE-8 it
FAFE A2 Unicode Y42,

struct _frozen
R E R BRI S5 R 8 E L, 5 freeze T HATA A —2 (55 Python P
B EATHP R Tools/freeze/), HiE X AHE Include/import . h HFF):

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

A 311 A AR T TR 1s_package FEUAEMBIHUE T A — . XBTHF size BOAMN
R
const struct _frozen *PyImport_FrozenModules
IR BRI IR TR [ — A frozen iILRIVEE, A— DI MR NULL BUR I SRR R 4
o B—PHREHIGEAR, ERAERT AR R 5 =07 U AT DUR A 5 2O 4R B s S e
(RGBT .
int PyImport_AppendInittab (const char *name, PyObject *(*initfunc)(void))
& T E ABL [ BUE N BEASHRFRE I — M, XX PyImport_ExtendInittab () HIE
FE%E, RTCEEY JRENRE] -1, Frr B n] i 445K name A, HA T REL initfunc £FH
TR — R T AR IR AL MR EY 2 MTE Py Tnitialize () ZHITM.
struct _inittab
T TR P B RS R — AN Bl 2k H B 25 R A i AL Python [ 7 T DAKRE IX 8 45 44 {4 1) B4l
YpyImport_ExtendInittab () 56 ASRBEBISNY N BT B, % 454 1A oy W9 A4S B B 4
A
const char *name
BRZFR, —A> ASCI G i) “F AT ef .
PyObject *(*init func)(void)
BERS N ETRE SR OB 400 B 1 R K
int PyImport_ExtendInittab (struct _inittab *newtab)
] N BRI I — 2 . newtab FUEH AL PA—S0 % NULL fE K name P B Se 45 H 450
FAREMY AT R SEONTFAS R . AT IHR [F] 0 B AR Jo o B 2 08 AR I JR N 2 LR [m]
—1o RIS, RS0 NERRBIMEMSIR . KRB EPy_Tnitialize () ZHITAM .

w2 Python  E i £ K W M Mk, MPyImport AppendInittab()
W PyImport_ExtendInittab () WhAIFERFK Python UGtk HiE H .
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6.5 #i#E marshal i#{Exx#F

XLEIRE ALV C AU AL LS marshal B A R RS I PP IR G o Hod A L8 s B50nT R4
PG NEMFIIAR I, 75— L8 B AT RSO IR i . 1T 474 marshal s i) SCPFA 25 LA — 3k
HEATIT -

BOAHEAEAFRE I SR B AR RT3k o

PO SRR RIS AR - 55 0 O T SERUAS , 56 1 UAS S54E SC/4-F marshal Jiz 7 314k s L2 B ALY
FAE )% 2 WRAR S XHF S B H — EiA% 0. Py_MARSHAL_VERSION $8H T 241 SCAR4% X (2451
BUE R 2) .

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

F§—A> Long BEHY value DA marshal #:UE A file, iXKF H 5 A value e fiir 32 SRR ToigA
P Long ZERUAY RN . version 45 W SR ARAS o

IR AT RER I, FEXFPMELL N B PR E R RRTT . WM PyErr_Occurred () #HATEIN .
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

— Python %{%: value DA marshal #4 .5 A file. version $5W]SCAA& I UA .

BERR BT BRI, AEX AR O N BB B AR R T . WM PyErr_Occurred () FEATREN .

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

BEfE: #ag51 R IRI— A value 1) marshal FoR BRI FATERXIR . version FEH] S
RIS o

PATR BR ARV SO S A7y marshal #3XHI{E

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

int PyMarshal_ReadShortFromFile (FILE *file)

MITH HFBEEBUY) FILE* X R [fl—4~ C short . i R EULREEEI 16 f2091E, Tit
A<M short ZEAL K/ NI

KARRRIN, FFBREEE SR (EOFError) k[l -1,
PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Befa: #ag3l A, MITIFNT BT FILE> XA 4UATR [1]—4> Python X4 .
KA R, BIREE 4R (EOFError, ValueError B TypeError) JfiR 5] NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

B #ag il . MATIFH TR HUA FITE XF W Y B it 3% 8] — 4> Python Xf R. AN [
FPyMarshal ReadObjectFromFile (), WeREUBRE KA FAIZ IO BHPCEZ X4,
VRHOR SO R AR B N A, DAGE SO 9 A 8 AT DATE AL B 808l B 48 1 T A 2 A T M SC
PRI AT A 2SR 5 A 2 TR SCHFBEAEr] A Z8f J l 6 it X

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

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

BeMi: #ey 3R . MWELEIRIA data (1 len A1) 545 ek DS AR i a2 o] — Python X
R

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

TERVEIRH CHY FERRECRITI AR, XL Boe 7 FI0. HERIE BFIFEG] L extending-index .
X B8 pR B A A 1 BT = S, PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), VA

JepyArg Parse (), ENVHRH A% XA F F  RKF ok B0 A ) 2 80085 T ek B, 36 2 R 0 60 0 A
[l TR R A A AT R

6.6.1 BEITS

AT AL 0 SEE AR EI0. MR UEICHIARANIA A Python X5 EillH 21
FAFECE hE SRR ITTI . B T AEBISN, — AR S S B R 2 B B Y X 4 R
W EA B SR FERE PRI T, NG5 N RBAZARAIG; BES O Rt R 4>
R ERITHY Python XFG2RA; J54f5 [1 WA ALY C A h: (L RHR) K7L,

FHBNZFEX

XA A FVFRERS Gt RS 1) WA R IE ST ) AR BEHR LR (9] Y unicode 457 B0 17 XY
JE IR A
BAED AV, S X @A AL IR .
A = IPIME AT AR AT ER I G e e 3] C 22
o By Ml s* EAERIAE K QI TE— APy busfer S5, RXRFBUE T2 S ob X DASEYA ] & Bl
JE XA b X B 2 fEPy BEGTN_ALLOW_THREADS B vt £ A A] 258 B4 PR K /)N ]
BB BT A R B KU PR, TR AR S RAL A (BT SE R P kI 5 2w e

HPyBuffer Release ().

e es,es#, et fil et FHEA S DAL RGP X . FEARGHRAFEDE (SATMERK IR 5) 25
PR Py Mem_Free (),

o HAAEKIEZ —A> str BB bytes-like object, W bytes, FaHZEXEEME—4 const char
* F8EF . FERMIKE “BHEAT BEOLT : BRI XTI Python XTEORAEHE, I L EE BT R A Ay
W RN E B TR N AE
FIRIR T RG] A RS A, SR PyBufferProcs. bf_releasebuffer FENHH
NULL, 3XBFA V- 1 v AR X 20 bytearray, PASKIELEE HEE2 U bytes [ memoryview,

TEiX > bf_releasebuffer FRPASL, A M TEUEH AN S G HA TN LA (Fln
TERESEZEZEMXIER, 8355 N REEE A I EE) .

%51 For all # variants of formats (s#, y#, etc.), the macro PY_SSIZE_T_CLEAN must be defined be-
fore including Python.h. On Python 3.9 and older, the type of the length argument is Py_ssize_ t if the
PY_SSIZE_T_CLEAN macro is defined, or int otherwise.

s (str) [const char *]
F5—~ Unicode X G454 iL— M8 M FAFER Y C 485 —MREHEI— DN CRFEEM TR, XA~
FAFHRAER R M PR E A . C PR C S . Python FAFHRANREAL S i A oL
AR A WRE, —A valueError a5 & . Unicode XA, 'ut £-8" Fifidir) C
FARER . MR RN, —4 UnicodeError RHHT| K.

ik XARIKRAA B Zbytes-like objects, WIRARIREEZ S RGBT FFEANTFEAC C FRFH,
B 08 A AEAPyUnicode FSConverter () MR #1L& 3,

16 3.5 AR AACH: DA, 24 Python FAFHEHIEE] TR A M) null (UfY fi45] % TypeError ,
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s* (str or bytes-like object) [Py_buffer]
XA FEIR AR Z Unicode Xf R M2 RFIREN S . BRI HERMENPy_busfer F5HIK
. XHLERK C AR B S AR NUL 5275, Unicode %41t "ut £-8" Fafidihb il C F
e

s# (str, read-only bytes-like object) [const char *, Py _ssize_ t]
B2 s*, KAMET BRI T Moo 2of K. SERIFREIEMAS C AR, SB— A RHE C 547
EREIRET, DK PR ATRE SR AR ZETY . Unicode MR AH] 'ut£-8" %
g A C AT

z (str or None) [const char *]

5 s 2L, {H Python X5t n[ ek None, TEXFHEI T, CF5EXE N NULL,

z* (str, bytes-like object or None) [Py_buffer]
5 s* 2&{l, {H Python Xf R WA HEN None, FEXFMEN T, Py_buffer 51 buf MR E N
NULL,

z# (strx, read-only bytes-like object 8% None) [const char *, Py_ssize_ t]
5 s# 2L, {H Python X RWATHEN None, FEXFMIEIL T, C a4 E M NULL,

y (read-only bytes-like object) [const char *]
AAE A IFARX R AR5 A 09 PR C 1751 B A5 Unicode X 4.
PR XA AT WA XA NE, 25k ValueError . exception is
raised.

T 3.5 WA K AEASTE: AR, M7 Gt Kbl 3| T AR null #5251 % TypeError .

y* (bytes-like object) [Py_buffer]
s* WSS, A2 Unicode X5, REEZIF AR R . Xkt UERPERAHES: ik

y# (read-only bytes-like object) [const char *, Py _ssize_t]
s# W48, A$25Z Unicode X5, Wi iR A4 &

S (bytes) [PyBytesObject *]
B3R Python Xf 44 bytes X4, AEAXPATALATHEAR. WERZX LA N bytes W RN 5] %
TypeError, CZAEWW#EFEIN Pyobject*,

Y (bytearray) [PyByteArrayObject *]
%R Python X4 bytearray W4, AR TEAFAR . WRZANZ AN bytearray X5 N
£5| K TypeError, CAFRW AP Pyobject*,

U (str) [PyObject *]
23R Python Xf 424 Unicode %5, ALK IATILAM 540, WIARZITZA N Unicode Xf 4251 %
TypeError, CASEW R[N Pyobject*,

w* (n] {32 bytes-like object) [Py_buffer]
XA RIB AL LI BT A K AR . N Py buffer Z5MIRIE. 22
h AT REAFAERR ARG null 7755 M Gnp X 52 G & R pyButfer Release (),

es (str) [const char *encoding, char **buffer]
s WA, BERgmAY SR Unicode “FAFFEAFRFZM X . & HAAHE A fix NUL 45 1) 2 gmh i -

HARATFZWANSH H— ORI A, 3 HAAU, const char*, 'BEffH—/ LA NUL 45
M FAFERRR I AR XA PR, B NULL, XAMER LM 'utf-8" iz, 412 Python
TeER B E it X 5 kS . B ADSEATN char**; BRI | SR EHEREHN
WA SHCCR NG X . SURREPASE— A SBUIE E 1) ks s T2 T
PyArg_ParseTuple () SO HL—ANRIER/NH G IX, g5 5 i K 5 DX A~ G2 X9 H.
B *buffer 51 FIXAH A BCHI WA WHIE A ST SR Pyvem_Free () ERIESA
SIBCRY G X
et (str,bytes or bytearray) [const char *encoding, char **buffer]
M es MlE, BTAMNERMEANFRERNR. M, BEREEANSER ML ENFATHRIER.
es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]

s# 7, BRI Unicode FRIAFATFRFZMIX . Ay es £k, BAVHMEARNEGRC S
NUL 4%
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CHEZABHL H— UM A, FFELAY const char*, EHiil—4"MA NUL 4ty
FRB LRI AT UATR, SEh NULL, SRR Tute-8" Giist. QIR Python ik
U RIS 25| K50 . 55 A BRI chars*: BT MRS HORFER AT
BHCCAWEI TN . SR — S HOT R ER R TAR . 5= S H A
BRSO RO RSt e B o A 4

CLLE YRR

ISR “buffer 3416 NULL H56F, IERERE SISk INOZERN IS, SHART I ML BV BB X, 3
BB *buffer DA AT AR . VBN ST Pyien_rree () DAEGE I RERLSMROAIZE0IX

AR *buffer 5 MFE NULL 851 (E0EMZERIX), WPyArg ParseTuple () XA LA EIEN
e X, K Fbuffer_length (R MGIEMRE N M IX KN SRIG, B X590 i i B 52 1 2 g2 oh X
HEIEE. WREMXAGEL, FiE ) VvalueError,

XD, *buffer_length W E N il J5 45 A NUL EHR A .
et# (str,bytes 1§ bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]

o es# A, BT AN ERDEANFRBRINR. MR, BIREE AR SER S0 57 A2k
A,

TE 312 A KA u, ut, 2 F 2# ERFEERFVEATR M T IR Py_UNICODE* KR,

B>
b (int) [unsigned char]
R Python BEELN ToAF 5 HIHOEEL, 75— Cunsigned char.

B (int) [unsigned char]
+5 Python B R O HOT HA B T A A, /75—~ Cunsigned char.

h (int) [short int]
- Python %5646 5 C short int.,

H (int) [unsigned short int]

K¢ Python #&E4t/ C unsigned short int, ANHHfTH HAGE.
i (int) [int]

- Python #E:4k C int,
I (int) [unsigned int]

Ff Python 44404 C unsigned int, AT A
1 (int) [long int]

- Python #5544 C long int.
k (int) [unsigned long]

¥ Python #& 54/ C unsigned long, AFETH HHE.
L (int) [long long]

Y- Python % %4455 C long long.

K (int) [unsigned long long]
- Python $& 554 C:C:expr:’unsigned long-long’, T A#EATits AL .

n (int) [Py_ssize_t]
B—~ Python &AL il—A4~ C Py_ssize_t Python JL /N,

c (bytes #i# bytearray KJiE 4 1) [char]
FF—A> Python FFATRAL, 41— DKM 1 B bytes B bytearray X4, i C char .

TE 3.3 AR AACH: fuiff bytearray REMIXTR .

C(str KM 1) [int]
Ff—> Python P47, WI—MKEN 1HY str MR, FHh Cint,
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f (£loat) [float]
F§—~ Python J% 40l C float.

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

D (complex) [Py_complex]
¥—A~ Python & B2 BEAL i —4~ C Py_complex Python & 3(Z5%

Hapxx

O (object) [PyObject *]
F§ Python XI5 (REAEMELAR) fEAEE—A CXRIGE . XFE CREP e B 3 S A% 2B 1 %F
%o KNG Hisirong reference ANoxflid (RIS HTHECRN B o FEREIIFEEHRFA S NULL,

0! (object) [typeobject, PyObject *]
F5—A~ Python XfRAEAN—A C X455t . XERIT o, HEEZMA C S48 %—/>J& Python 3
BRI, 56 AR AN R AR H Y C AR (RBLN Pyobject*), Q1 Python XN HA BT
BURMER, W25| Kk TypeError.

0& (object) [converter, anything]
WL converter ECRF Python X440k C A . XFEMNSE: B 2mE, £ 2 CA&
B (EERA) fHbhk, F40h voidr, #3 %REMORITH AT :

[status = converter (object, address); }

Horr object 215 5% 101 Python X 420M address Fyfk4y PyArg_Parse* K void* 4. R
status 24D 1 ARFEI NI DA 0 AREFEB R MR, converter BN 245 | K& 4 I
ik address ) N AR FER B HCIRES

IR converter 1218 Py_CLEANUP_SUPPORTED , MR SEARNT AR, & BT 1Z%
PR, ARGt A LSRR E B AT A AT FESE A, object Z50K6h NULL ; [H i,
ZSEE 8 NULL ; I, S50 NULL , HI, %S5 NULL  (A0R{H) A NULL address
HIE-5 I AT R (EAR ]

TE 3.1 BAS & A= A8 ¥ Py_CLEANUP_SUPPORTED #{¥s Nl

p (bool) [int]
MRAE ARMERTS HE (— R AW I HRRas AL A W R C true/false AU . QIR Fk
XOHEE 1, BWE 0, BHEZAEEER Python (H. 2L truth FREH £ 5T Python 4l il ix{(H
HEMER.
Added in version 3.3.

(items) (tuple) [matching-items)
TR WIE Python [7 51, BRI IR items Hig X BICHIEE . C SEULMIXT Y. items g —ANlST
PIREETT. A s X BT AT RE T e .
%1% long” B AL (BUE M h-F- 5 1Y LONG_MAX [RFIETE) Z T RERY, SR A 2 dE4 T3 24 () Y A ) ---
Y BRI BNER, s AR R A R B T (S2Fr b, 1B 24K C BT
it - R ECT BE S R AEAE AR
KA PR ER il — S A P A B FRIR I S X LR REH N B RFE S . BATE:
|
UL Python ZHOIIR 1R FHG S MR TTHEH0 . C 75 FERY A T30 2 5 B0 A AL A BRA
YD ESHAATER, PyArg ParseTuple () AREVIFIAHMAY C 225 (EHLE) N

»e

#

PyArg ParseTupleAndKeywords () only: FEHIYE Python Z4(3) 3 3N S B0ER -2 0t i) ¢ 4
FEH SHT, A S TSR R SR, DAL | I EAE S H
Tfi.

Added in version 3.3.
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MABILWY R R IRE 5555 E’J?ﬁ“%%ﬂiﬂ?%f’ﬁ?@ RIS R g
(PyArg_ParseTuple () BREEI KK “%Eﬂﬁ” G

ﬁiﬁﬁﬁﬁ%ﬂ%‘% FAPR s 5 JE B AT ER BT RV A DR BB AR TR .« A M

g{gfiﬁﬁté A8 125 B AR AR Python XF4 51 HI#R 2 BAGIH AERGCEART (RIARZHEBENm5 T
!

{25 X L iR B I S R AR D R AL A E A i AR Bt S B FHSRAF-ffi i A CALRY .
ALl oL, W B aRs s BoTH R T AR, XEESEAE R AEMEN . XA ILT, BV
DTG S A R A% 5B T

N T AEEAR DY), arg XGRS A HAS AN . M8, PyArg Parse* pECifik [l
BAH, BUHRRR IG5 2oE 24 575 . 24 PyArg_Parse* pf 8l AL i 2 BT HE I H 4 1 25 DK
I, 1A% R T B H S S X BT R Ay Ik 7 SRy DR TR

API &F#

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

B T e ABL T — AR S5, RRNP WSS B E T AN R B . IR
true; SRR A false - HL.5 | KA. 1Y S5

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

B, F#5E ABL flPyArg ParseTuple () Ma, SR T2 va_list 227 1 S50 A 2 AT A5 %
IS,

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

J& T 14 E ABL Parse the parameters of a function that takes both positional and keyword parameters into
local variables. The keywords argument is a NULL-terminated array of keyword parameter names. Empty
names denote positional-only parameters. Returns true on success; on failure, it returns false and raises the
appropriate exception.

TE 3.6 fRAS KA AR TR RN T positional-only parameters f) 3 H5F

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

J& T fasE ABL fllPyArg ParseTupleAndKeywords () F[F], SR B 52— va_list 5B S50
A2 A A2 B B S 40U

int PyArg_ValidateKeywordArguments (PyObject*)

B THE ABL i R Tl b g X F S A R F AP XA R H g
T PyArg_ ParseTupleAndKeywords () AR LT, F%B Z¥N ﬁfﬁi *ﬂéﬂ%’f&

Added in version 3.2.

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

J& F Fa i€ ABI Function used to deconstruct the argument lists of ”old-style” functions --- these are functions
which use the METH_OLDARGS parameter parsing method, which has been removed in Python 3. This is not
recommended for use in parameter parsing in new code, and most code in the standard interpreter has been
modified to no longer use this for that purpose. It does remain a convenient way to decompose other tuples,
however, and may continue to be used for that purpose.

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

B T ’/L ABL —AHE R SIRPUE, AW A FEF Sk e SR, R #k
PEPCLTE 210 bR ES M 7E sR B s R PRI ME TH_VARARGS . A8 S5 FRIE S 0 B 241 R
args fEN; BRI RN IeH . ZITCH R R 2 /DR min BASER S max; min 1 max W] {g
HHEF . BOMIS T L5 R AL, BADSE Y2—M 8 PyOobject* AZ B ITEET umém
K H args BIEARIET: EATHOEE NG A SWT args KGR RIESHEBASHIET; ©
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T2 b D7 R A A b o KO AT B T R [ AL T A args AN Sy o4 sl bl 35 4 IR R T
SR MERAE s ARAAT RGBS

B AME R BRG], BUE _weakref 555 | FAH BSR4 JEACHD:

-

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

return result;

}

L

EM TP PyArg UnpackTuple () e T PyArg ParseTuple():

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

6.6.2 BIETE

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

BeEME: #ag il A . BT iE ABL BT HR PyArg_Parse* WREURITHZ N ARS8 AT —
MEFFN AN A R RS ARG TR ] NULL; g5 ] NULL RS | A&
—N

Py _BuildvValue () FA—HAE—NICH. HA LTI/ AL S A 30 2 R 2L
JoA A TEH . MRS R RS, BR[| None; WA BEAS—MEHIT, BikE
F A% 2 B TCHER AT — X% o H IR 55 2245 =000 A ER v] DA il B R 0] — N KN R 0 3 1 1Y
T

2 N A A X B DA S SO AL o SR A vt ik, s 1 s# M B00, S DR SRS
Hito VI Z AL E XM REA W Py Buildvalue () SIEHIXTE B H . Hh)iGih,
BRI malloc () I HRFECH NAF 2SR & 4G Py_Buildvalue (), WRIAARISHEA ¢
fEHEPy_Buildvalue () IREIBfJHH free () .

TE N, G5 RAXEETIT: BT O W=l oo LR [F] 1 Python Xf 42
R i [ WG C 48 g (EE5) M2al.,

TR, HRAF, B9 ME S a7 S h 2 20 (B2 ARSI, W s#). X
A PAMEAR A A8 A0 A7 Ep B A w] sk

s (str B None) [const char *]

i Tut£-8" LKA LR C AT 45480 Python str XT 4. 412R C A AFHR $84 A NULL,
NI ] None,

s# (str 5 None) [const char *, Py _ssize_t]
HH "ut£-8" Giliit C AP S K B R Python str X4, AN C F4FAR 8414 NULL,
DU B2 R4 200, HaR ] None.

y (bytes) [const char *]
XK C FAFHREER A Python bytes X4, 415 C FAFERAEE H NULL, R[] None.

y# (bytes) [const char *, Py ssize t]
XK C PP MK Rk —4 Python X142, W% C F4FH 540 NULL, R[]

None,

z (str or None) [const char *]

s —Ff.
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z# (str 5 None) [const char *, Py _ssize_t]
il s# —Ff,

u (str) [const wchar_t *]
$125 2 1) wehar_t [ Unicode (UTE-16 % UCS-4) ¥4 48 i [X %46 >4 Python Unicode %42 .
YR Unicode ZZm X $541 "4 NULL, iR [E] None,

u# (str) [const wchar_t *, Py _ssize_t]
#f Unicode (UTF-16 5 UCS-4) $tdigznh X K HAK #5446 4 Python Unicode X142 . 15 Unicode
Zerh X F54H NULL, DU BERF 200, IR [E] None,
U (str 5§ None) [const char *]
Ml s —FE,
U# (str B None) [const char *, Py _ssize t]
Al s# —FE,
i (int) [int]
Fq—A-FEA C int $4 2k Python BEENT 42 .
b (int) [char]
Ff— A C char F4fhy Python BEEN 42
h (int) [short int]
RE—AHEA C short int 54k Python 35064 .
1 (int) [long int]
Ft— C long int #4 Python BEHN 4 .
B (int) [unsigned char]
f—4> Cunsigned char ¥4l Python BEENH4 .

H (int) [unsigned short int]
Y—4~ Cunsigned short int #4f 4 Python 3E%4 .

I (int) [unsigned int]
f—A> Cunsigned int ¥4’ Python BEEG4 .

k (int) [unsigned long]

B—A4~ Cunsigned long ¥4k Python BB 4 .
L (int) [long long]

f—A4~ C long long 4>l Python BEENT 4 .

K (int) [unsigned long long]
¥f—A Cunsigned long long ¥k Python ZEE1 4 .

n (int) [Py_ssize_t]
AfAC py_ssize_t IS Python L.
c (bytes KJE¥ 4 1) [char]
FF—RERADFEN C int FARHKEEH 119 Python bytes X4,
C (str KPEH 1) [int]
P MURPADFRFN C int F4f KA 1Y Python str X4,
d (float) [double]
HF— C double 4%k Python 1 541,
f (float) [float]
Ff—A~ C £loat ¥4l Python 7% 55 4L
D (complex) [Py_complex *]
Ff—A~ C Py_complex R L5H5540 R Python &F 427,
O (object) [PyObject *]
JRER Bl A% 5 — > Python %4, (B R HAIHE—AN B Hsrong reference (RIS TN —).
QERAE AR G2 —A NULL $85F, WSR2 B oA AR S 800 M & 3L T 8 iR s
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TR, H, Py _Buildvalue () iR NULL (HAS5I KR4 WERMKRG | ESH, W
XE SystemError,

S (object) [PyObject *]
1o A1 .

N (object) [PyObject *]
5 o MF, (HERSQNEHHstrong reference. QIHRXFG 28 FH S E9 T X A4 128
BB WHZ T R RIAL -

0O& (object) [converter, anything]
WAL converter PRECRF anything 5545 f) Python XF42 . % eREAEVH FH Pty anything (T 1 24325
void*) fERHSHOF HR R l—AN" Fif)” Python Xf4¢, B AN & AR HT iR R (7] NULL,

(items) (tuple) [matching-items]

A C AR FAIREBU Python TEALIF B I 0 TE3CHC L.
[items] (1ist) [FHRIMICHE]

P C AR T i3 i, Python 51 22 H- 454540 [R] i T Z 508

{items} (dict) [HIGAYICH] B
F—A> CAZ R P A il Python “F it . R —Xf HEEERY C AR RXME N — D ICRMATF I, 4
VIESES e Il
WA AR AR, WIRE SystemError 4R A NULL,
PyObject *Py_VaBuildValue (const char *format, va_list vargs)

BEME: #FHag5l A . BT RE ABL Py _Buildvalue () M, SR EEZ—A va_list KHU[G2
BOMAS & AR X S8

6.7 FITREMSEAL

FT B g RS A 7 A7 H it ) B KL
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

& T HUE ABL RS SNTARTH format RGNS EL, il ANEI size ISF15F] stro 2, Unix F4} 50
M snprintf (3),

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

& T e ABL ARYEAS T4 H formar ARSI va, Kt AR size 755 stro 2, Unix
FIW W vsnprintf (3).

PyOS_snprintf () MPyOS_vsnprintf () 33 C FrEERKEL snprintf () Ml vsnprintf () . B
1109 B B2 PR T 00 TR —8A T, MiARHE C R BN SK .

AR AR str[size-1] TEREIBHGA A "\0' . ENIMNAE A size FH47 (BFEREK '\0")
F str, PIPDEREEIER str '= NULL, size > 0, format != NULL H size < INT_MAX., HHE
XK ANATAE A E i e vh XK/ C99n = snprintf (NULL, 0, ...) B4,

XK AR THE (rv ) WA IR DA ML AR RE -

* M0 <= rv < size i, HHFEHETKIIIRE rv DMERFBAE sor ONMIFEREE str(ov] (EH
"\NO FY),

o M rv >= size ), BHFERASEEBITFHFTENEA rv + 1 FATNER XA GER I AT
TEMIEMN T strisize-1] f "\0"',

* Yrv < 0N, T XRAERGFHFN. THERHILT strsize-1] 14 "\0", Hsrr BHRTHD
FEARTE . FERIT TR IR TIRZE T .

PATR R BChe (it 55 1 5 BB T S AT HR BB A
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unsigned long PyOS_strtoul (const char *str, char **ptr, int base)

& T FaiE ABL RYEZA ER base ¥ st FAFFRAGHILATR /A unsigned long fH, %{HL
MAE 2 2 36 [IFIXIE P, sE MRRIRIE 0.

S FHHTR I PR NG B 20 . TR base HEMSAE 0b. 00 B 0x BIZRDARGE HEL. R
WA BRI LS R 100 JEEAA R 0 BOAE 2 1 36 i) (35 FUE) . W5 ptr Ak NULL ¢
R R N (A TE T E4h R VA= R OE (=K

T S 5% e I A (AN FE X B 3R [0] 38 34 A BT BBl 22 1, D) & o A6 BB L 4 4 (errno #EIH
ERANGE) Jfi& [f] ULONG_MAX. WIRICIEIA T, TR [E] 0,

W5 S Unix 35 strtoul (3) .
Added in version 3.2.

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

B TRUE ABL RIS ER) base K str HPAFH MR N Long {6, IX(EWHITE 2 & 36
MTTIXTEI Y, S8 A RRRE O

KU FPyos_strtoul (), {HAEK HIPRFR [F—A4> long {Hifi A& LONG_MAX,
F 2R Unix 5§ 0L strtol (3).
Added in version 3.2.

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

B TRUE ABL XF7AFER s BHCN double A, RIMIN & 5] % Python 54 . 22 M) FAFFREEART
T R[4 Python ] £loat () MIEASITHEZM TATRES, BT s UABLA AT IURREZ M . et
WU SE T 2 H R DR

R endptr 4 NULL , SN F47H . 51K ValueError I HikH -1.0 WURFAFERARTE
MBI R 2R AR T

WR endptr A2 NULL , R BEL B FAFER ARG *endpt v WE AR S D ARFARIFAT .
WEARFARF R RIR BN 2 iF AU A R RE T2, B *endptr WE MR RIFAFRIIK, 51K
ValueError %%, FFHikE -1.0 .

MR s FR—DRKMABEMLE—NFESBPRE (WP, "le500" fEFEFE FRE—AF
FER) BRI TSR overflow_exception J& NULL iR [A] Py HUGE_VAL (& M4M442) It HA
WEARM . FEHMIH, overflow_exception M5 —> Python R4 5K FH
HaRE -1.0 o FEXPHAMELL R, &E *endptr f8MFER(EZ JFHHE— T4

URAESEATII o) S A AR A A 8 (HLA— D AN R BB, BCELE 241 Python S Haik ]
-1.0,

Added in version 3.1.
char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
& T f45E ABL f double val #:—AMfi FH 45 1€ 1 format_code, precision F1 flags W F45H .

7}%5\.@:%\@%%?32*2*, lel’ 'E', Vfl’ 'F', lg|’ el ﬁ%‘ vrl0 X;‘l‘ﬂ: Tt ’:li:%,tﬂ\:ﬂ/“] *%E‘/‘Z\
Hise 0. "' AXIIEE TR L repr O #A

flags T PA N FH HA{E Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 85{ Py_DTSF_ALT B{H &
* Py_DTSF_SIGN FI/RSJETER MW FAF R I — 557455, B val SRS
* Py_DTSF_ADD_DOT_0 F/RMfi iR [l (1) T4 i ke A G2 — 4K
e Py _DTSF_ALT FnMW ™ BRA” 4N . XM AT S PyoS_snprintf () "' &
PR
W ptype A5 NULL, ‘B 38 6] 9 {E 5 9% % & Py_DTST_FINITE, Py _DTST_INFINITE B§
Py_DTST_NAN HIffj—A>, 5 3IF0R val 22— N RRECT . ToBRECE SRR

R A — N8 A S 0 5 P AT SR 1 buffer BOFRET, A0SR NULL. I8 5 B0 5
HpyMem Free () SEREHGR B F-4FE

Added in version 3.1.
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int PyOS_stricmp (const char *s1, const char *s2)
AR RNERFAFRIE . BT 2 INGZ A, ZRER TAE S stremp () H[A] .
int PyOS_strnicmp (const char *s1, const char *s2, Py_ssize_t size)

ARG INEGFAFR R B T 2INGZ o, % TAE7 (S strnemp () MF .

6.8 PyHash API

See also the Py TypeOb ject . t p_hash member.
type Py_hash_t
MAEZER: A5
Added in version 3.2.
type Py_uhash_t
WA ERI: TS5
Added in version 3.2.
type PyHash_FuncDef
PyHash_GetFuncDef () ffi I FREE L.
const char *name
IR PR (UTE-8 ZRISAYFA5ER) o
const int hash_bits
PAHCAR AR BIME A (L N R/
const int seed_bits
PAHCAR AR B S ARD T(E R
Added in version 3.4.
PyHash_FuncDef *PyHash_GetFuncDef (void)
ARG A BRAEUE o
S W
PEP 456 ” 424 H T B A A S5
Added in version 3.4.

6.9 54

PyObject *PyEval_GetBuiltins (void)
REME: BN TIR . BT RE ABL R 8] 24 FPAT IO A B R RO A SR A AR
17, D [ 2 IR S RS -

PyObject *PyEval_GetLocals (void)
BEME: NIRRT E ABL R[5 24 BT MO e AL B AR AT 2 BT T A il
M3z [A] NULL,

PyObject *PyEval_GetGlobals (void)

BEME: AT A & T RS ABL RS T T 42 R AR I, QRS S H A TR I
D3 1] NULL,
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PyFrameObject *PyEval_GetFrame (void)
BEMEL: AR BT HRE ABL R ERYHTZRRRAS T, QR EA M BT WO 5] NULL.
HiE S PyThreadState_GetFrame ().
const char *PyEval_GetFuncName (PyObject *func)
B THUE ABL MR func 2 R4, KEELBIXTG, WERIEIERZAFR, HWERE func AL 4 K.
const char *PyEval_GetFuncDesc (PyObject *func)

B FRE ABL MRS func 128 BLIR MG FAF R . IR [RIE ALEE B EOR1 7 9707, constructor”, 7
instance” flI” object”, 5PyEval_ GetFuncName () W&ERER:, FEFKIE func A,

6.10 4mfFiDES M S5ZFFThGE

int PyCodec_Register (PyObject *search_function)
B T HE ABL JEMF—HT 0 R i 4 18 R R 4K

PER A 0, AR encodings AMAMEL, MaZ=ulmike, PAFREERRRETIL I
LA L

int PyCodec_Unregister (PyObject *search_function)

B THUE ABL B 3.10 iR, YEEH— RS 4% R R BOT I S M R AT . IR E R AR
BAEM, WABATATERAE. iR 0. RG] & — > Sr ke -1,

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

& FhaE ABL RN ZE encoding W) Jw fFAD A% /e 5 CAFAET R 1 50 0. BLEREUE RERSIZN .
PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)

BEME: #a3 A, BT RE ABL (2RSS AR S APL,

object [ [t errors BT & XA EE IR AL T VEAL 25 E encoding W #SER%L . errors H]PAH NULL 3
TN R A T i S BRI ¥ . MR B 4ifid g £ 5] & LookupError.

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
BEME: #a971 R . BT RUE ABL Z B R de B A RS APL,

object [ [ errors it & LA ERAL BT VAL 1B 25 7E encoding WIfRISERBREL . errors WDAA NULL 3
TN Ry G SRR BT 1 SR BRI T ¥ . AR AN B 4 AL g ) 255 | & LookupError,

6.10.1 Codec &% API

TE R A REH, encoding 458 A I 40N /NGRS, X AR A BUAIL 1 2 8 40 A A = 52 B
X RNE AR R R AR ET Ry, WK% E KeyError &[] NULL,

PyObject *PyCodec_Encoder (const char *encoding)
BEME: #0971 A BT EUE ABL NEERY encoding FRI— Yt 4K -
PyObject *PyCodec_Decoder (const char *encoding)
B #ag7 R . & TRUE ABL SHEER encoding FRI— RG24 R AL
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BEME: #ey 7R, BT EaE ABL N E R encoding $EL—> IncrementalEncoder X4,
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BEME: #Fey 7R, BT EE ABL N ER encoding $REL—> IncrementalDecoder X4,
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BEME: #FHey 3R .. BT EE ABL N ER) encoding 3REL— StreamReader T.J AL
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PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BEME: #ey 3R . BT EaE ABL NS ER) encoding 3REL— StreamWriter 1. FREL.

6.10.2 FiF Unicode RigsEiRAMBIZFREME API

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

& T RE ABL FE45 € W) name 2 NS IR AL B IR JE R AL error. 2101 SR AICRFAE — 1 2 RS 25 18
B TGRS ) FAF TCIE RS ) T 8 I H. name 945 7€ 4 encode/decode pR 5 1) error JE 21t
HZ m RS 25 >R
Z M O R L& ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError B{
UnicodeTranslateError i3l ff:Jy W H B HE, FLrh 02 % T47 1 5 4F o 55 F 1 Jo
HAFRT NN mBEREE (FZS M Unicode 5t *F % T R BULAE B0 REGENR) o %151 e %L
WG R a4 E R S, B R AN S U 5 BRI e e A e, PA R — AR g
FERIRER, BRI AT 2 B I G i A 1A
SR E] 0, SRR E 1.

PyObject *PyCodec_LookupError (const char *name)

B #eg51 A . BT RE ABL FHRTE name 2 Y ENHO R R AL PR R AL A AREBIE R DAE
A NULL, FEBUREOL T REIR A strict” 14 e A 25 7 R 45

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

6.11 3} Perf Maps By32#+

A SR P-E1 . (FEBRSASCRA, JUAT Linux) , ST LR perf map S H ¢ fit1% Python 650K
TATRERESHT L ETIL (40 pert %) . IEAEE{THUMETATOLE /omp At @At Jof s
DR AT AT RPN A BRI H o ABE DIORIA S I Linux Pert TJLICHY.

e Python Hfr, X LAl APT ] (AR ShaS A LR 4 PEARRPE T
THE X 28 AP HRZOR A e Rk gl (GIL).
int PyUnstable_PerfMapState_Init (void)

XJE 8T APL, ERITER B R P A &G AL

FIFF /tmp/perf-Spid.map XM, BAFEC LTI, HAIHE MRS L ST A%
X (MR B Al PyUnstable_WritePerfMapEntry () YUTHI) . 1%, BALEEXH
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1
'Ijt/un o
IR A 0, BIEATIT perf map SRR IR ] -1, e G # SR MR 1R[] -2, k& errno
ARIBUA KRR B 2 A5 R

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

B BG R pyUnstable_writePerfMapEntry () XFEERFAESE — U I FI 461
SRS

X RS APL ERITER AR A G ks

] /tmp/perf-$pid.map XMAFHA—DHMEH ., KRR LR ZEN. TiHER T — bl

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

KEGALBZ WA PyUnstable_PerfMapState_Init (), {5 perf map UM AFTH . A
THNpIRIE] 0, BEETERMINIRE 5 PyUnstable PerfMapState_Tnit () AHFEMHHRAD .

void PyUnstable_PerfMapState_Fini (void)

R R A8E APL, ERAER AT A 2 I

KM PyUnstable_PerfMapState_Init () Fr¥TFFH) perf map SCF. DU RR A S AEfERESS 55 P13
(B I TS SR A . E, %A Bt S B IR, % T AR S 4y SRR

6.11. 3t Perf Maps B9z #%
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CHAPTER /

MERE

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

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

7.1 HRMY

PyObject *Py_NotImplemented
NotImplemented Hfl, MTFHMCHNRIEBAHXS ERBAAGHITI.
Py_RETURN_NOTIMPLEMENTED
Properly handle returning Py_ Not Implemented from within a C function (that is, create a new strong
reference to Not Implemented and return it).
Py_PRINT_RAW
TS ZAFTHX R REL (WPyObject_Print () MPyFile WriteObject ()) —i il H A
Pro AR, XLEPREN SRR str O AR repr () .
int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTEIXR o BISCHE fpo ISR I -1, flags SN T 0 MR E RFT EDE . H A ME— SCRRAY I
WijePy PRINT_RAIW; WIRZHIZGEI, WARFHAXGH) str () MAR repr ().
int PyObject_HasAttr (PyObject *o0, PyObject *attr_name)

J& FFa & ABL Returns 1 if o has the attribute aztr_name, and 0 otherwise. This is equivalent to the Python
expression hasattr (o, attr_name). This function always succeeds.

£41:: Exceptions that occur when this calls __getattr__ () and__getattribute__ () methods are
silently ignored. For proper error handling, use PyObject_GetAttr () instead.

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

& THaE ABL X 5Pyobject_HasAttr () MlFl, {H atr_name #¥55E H const char* UTF-8 4y
AT, MAE PyObject*,
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5 1::  Exceptions that occur when this calls _ _getattr_ () and _ getattribute_ () meth-
ods or while creating the temporary str object are silently ignored. For proper error handling, use
PyObject_GetAttrString () instead.

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
B e ﬂ’ffréﬁ?l)ﬂ & T e ABL MG o WEEERAL R atr_name WJEME. IR BIEMEE, KK
MR A NULL. 3XAH24F Python ik o.attr_name,

PyObject *PyObject_GetAttrString (PyObjecz *0, const char *attr_name)

BEME: #FAG5 R . BT ABL X 5Pyobject_GetAttr () ¥[E, {H attr_name {8 N const
char* UTF-8 Jitd 5, MAE PyObject*,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject ¥name)
RwEME: #ag5IR . BT e ABL A EMEIRIERE, T HALRRXR T tp_getattro fl
o BERMTFHp (FTX20) MRO 1) ERENRGARE, HAEXZN __dict__ ki
JEPE. 1E4N descriptors Tk, A TFULE T L OEME, M AREHRRASF WA TLSE . SRMOu 2 il
& AttributeError .

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
B T RUE ABL KX o 1440 attr_name W JEPEEH N v o RIS 5] &S8R E] -1 BIIE R
[\ 0. iXAH24TF Python i5/A] o.attr_name = v.

W v A NULL, @R AT e s M S Pyobject_DelAttr (), {HHEHE
BAEBBRERTTR.

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
J& T FfaE ABL X 5Pyobject_sSetAttr () FlAl, 18 attr_name #355E 5 const char* UTF-8 4
T, M Pyobject*,
AR v 2 NULL, @R R, (B2 eI REC 8 H Y PyObject_DelAttrString ().
int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
B FRiE ABL @ YR BCEFIMER R E, T AR R tp_setattro i, BEIEENF
g (T XFZ ) MRO ) EAREEHEA SR, QSRR E], A HAE 92491 7 S v i el 0 e Jag
PLoEthAT. BN, ZEHREN A __dict  WEENER. WRBIIRRIE 0, MIPRG] %
AttributeError FfiR[H] -1,
int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
WIEEXT % 0 W4 M atr_name W)@ M. RIGEHRE -1, iXAH24T Python i&/4] del o.attr_name.
int PyObject_DelAttrString (PyObject *o, const char *attr_name)
X 5Pyobject_DelAttr () #H[E, 18 attr_name HE¥5E 5 const char* UTF-8 iy 37 R,
MAE PyOobject™,
PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
BEME: #a95I . B TRUE ABL B 310 peAe. _dict_ fBAFAEREeR KO — Rl S8 b
NP GlfEara N

IR BGA v BE SR DASRBOS S o ) __dict_ o SiFHERAI& A NULL fEH context, HT 1L
PRI ] RE RS B T LA B A F)fb&?"lﬁlﬂﬁ%iﬂﬁ)@fiETﬁFHPyObJect GetAttr() AlEES:
oL

LR, KRl NULL H B — R
Added in version 3.3.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
JBF R ABL 8 3.7 fide. _dict_ HEAPFRE BB —FE N S, SR AR T
Added in version 3.3.
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PyObject **_PyObject_GetDictPtr (PyObject *obj)
iélEP/l\?‘érﬂSﬁ% obj ) __dict__ [FREF. WERAMAAE __dict__, N[ NULL I HANBE S
o
R BRT RE TR B F L L N AE, BrATED A& B @R Pyobject _Getattr () aJfE
KHHERL

PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
BEME: #ag 5| A . BT EE ABL ] i opid 457 B4R R HLEL o 1 02 WYE, #RAELATN Py LT,

Py_LE, Py_EQ, Py_NE, Py_GT 8{Py_GE Hiffj—A~, SR TF <, <=, ==, 1=, > 8 >=, a;—fﬂﬁ?
Python #%iA3{ o1 op o2, HH op &5 opid X[ HiEH AT EEIJJHT Eltlﬁiié*%ﬁ I W s IR
NULL,

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

B T Hase ABL #1 ] opid Frf8 & B#E, BililPyobject _RichCompare () KEHE ol 1 02 I,
(ARSI IR ] -1, G R E] 0, AEHAAE S TR E 1

Ik ﬁlﬁ]% ol il 02 B[R —NW%, PyObject_RichCompareBool () ¥ 2 NPy _EO iRH 1 If
NPy _NE&[A] 0,

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
& FFaiE ABL ME3K obj [ [ format_spec . X254y T Python FiA=, format (obj, format_spec).
format_spec T[AK NULL. TEMREOL N RSN T format (obj) o« MEIITER B A AL F4F
£, RO ) NULL.
PyObject *PyObject_Repr (PyObject *0)
BEfE: #rey il M. BT HRE ABL ﬁ%ﬁﬁgfc o AP I . AT IR Bl P A7 e R IR i (]
NULL. iX#H24F Python i%vsit repr (o) . HNEKEL repr O WH.
T 3.4 A K AR H AU@IJLE@@#/I\lﬁiﬁ B, T AT ORAS S BRI 25 705 3 1 S i
PyObject *PyObject_ASCII (PyObject *0)
Belfi: #e5IA. B TRUE ABL HPyobject _Repr () —FF, IHHMR o (AN, H
fEPyObject Repr () SRIIAFAFERHUN \x. \u s \U # LAk ASCIL 4, A pfl— el T
Python 2 W HiPyObject_Repr () IRFBIMFERE. HNERE ascii () WHH.
PyObject *PyObiject_Str (PyObject *0)
REME: #ag il A. B TEGE ABL ITREN SR o B FAFERIENX . NI IR [0 P A7 R SR 3 1]
NULL. j%AH¥4 T Python £k str (o). HNERE str () A, BHHEH print () EEHA.
TE 3.4 BRSBTS R BORTE A & — IR, T ARG RS 2 8B 25 5 5 3h i 50
PyObject *PyObject_Bytes (PyObject *0)
B fh: #egil M. BFRGE ABL HEXS o FITER. ﬁiUIHTi_IEI NULL, SR [ —4~
TR XA T o ARBEELINY Python £k bytes (o) « 5 bytes (o) AFAE, %oz
B A ZHIIRR 0 F T BRI, £filt% TypeError.
int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
& F1aE ABL UI2R derived 255 cls AR SO HIRAZE, WRME] 1, FIRE 0. fI2R H 5 3R
71 o
WA cls JETCHL, WX cls AT . AR 2/ DA — AR ] 1, 558050 1, B Z 0.

IEN PEP 3119 frik, WS s 7 __subclasscheck_ () H¥E, RS0 AR & T 2E00HR
o BN, AR derived RAHIZES AT, B ETE cls. _mro__ W, IBAERE cls )—A>
Tk,

HHE AL (B type jw[’%ifc%@lﬁ’bkfﬂ) ARAAE. HE, WRATNELRE _ bases__
JEE (DAURERA T ) RE X — A
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int PyObject_IsInstance (PyObject *inst, PyObject *cls)
& FHaE ABL IR inst J2& cls ZEBH T2 SEBI, MIaR[E] 1, QERAZNGR[E] 00 A SR 45 U5k [u]
-1 HRE R
W cls ZICH, WSXT cls AT BTR I . AR 2 — AR ] 1, 255860 1, BHNRZ 0.
IE4N PEP 3119 Jifik, 40 cls i __subclasscheck__ () F¥k, REHE A DA E FIERHR
Do BN, 4R derived j2 cls 1125, IPAEWZ cls —A5E01,
S5 inst WA class_ @Mk s H B,

X4 cls W LGB IR E __bases_ JRM: (ZEMLARERMITH) KRB E LR B NE, Kk
HAMPLE R,
Py_hash_t PyObject_Hash (PyObject *0)
& T RUE ABL TEIFIRIER R A 0o RIS IRIE] -1, 3XAH 24T Python %A hash (o) .
T8 3.2 JRA K AR A B AERYIR M 2B A2 Py_hash_t. X @— P K/NSPy_ssize t MHEIKA RS
Py_hash_t PyObject_HashNotImplemented (PyObject *0)
% TR ABL BEE —A> TypeError RKi8M type (o) AN@hashable 73R8 -1, IR BHEAAAET
tp_hash MR TS AREHERIRT 5, AV ST B AR A & R T A A4
int PyObject_IsTrue (PyObject *0)
B T HaE ABL WX o $IA K true, WER[E 1, FHIERE 0, iXAH24F Python ik not not
oo RMNRM -1,
int PyObject_Not (PyObject *0)
& T HE ABL ﬁH%XT%O%ijﬂmtrue DR [E] 1, 5 aR[E] 0, JXAH4 T Python KA not not
oo RIMIMR
PyObject *PyObject_Type (PyObject *0)
Befh: #eyil M. B TEUE ABL 24 o A4 NULL i, R [al—A5XE5R o HYZSERUAR NI 1 S 20 %
Fo MRMIN, KF5]% systemError HiR M NULL, jX45[AF Python £k type (o) . LKL
B8 1R MHEL ) strong reference, SR LA 22 0 BRI R BOR B Py _TYPE () BRAK,
JEE R I —A Py Typeobject* KERTEE, BRAERTEE— 1 Hisirong reference.
int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WSRRAIGR 0 J2 type RS TIA, R M AEE, HWRE 0. WMASEELEE NULL,
Py_ssize_t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)
/E'éﬁ'%%m ABL R [R5 o KB ﬁn%%‘% o SCREF A FIBGS P, TR W PR BE . SRR
X% [AF Python FEIAI len (
Py_ssize_t PyObject_LengthHint (PyObject *o0, Py_ssize_t defaultvalue)

RE XS o AR . BB LR K, K5 M __length_hint_ () #EAT4EIT,
I J5 R B BRI, B AR [ -1, X 4% W] T Python ik operator.length_hint (o,

defaultvalue),
Added in version 3.4.
PyObject *PyObiject_GetItem (PyObject *o, PyObject *key)
Bl #agilA. BT RUE ABL R[N key XM 0 JUR, BAER IR M) NULL, X4 [T
Python A= o [key] .
int PyObject_SetItem (PyObject *o, PyObject ¥*key, PyObject *v)

J& THRUE ABL REXR key WTFIE ve RIBGEST1 557 PRI ~15 EIEFIRIE 0. JX 4247 Python
Wh olkey]l = vo ZEREL SR 1951 HTTHEL
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int PyObject_DelItem (PyObject *o, PyObject *key)
B THaE ABL MRS o HREERXT G key RIWLST. RIS IR ] -1, X AH 24T Python i) del
olkeyl,

PyObject *PyObject_Dir (PyObject *0)
B #Hag51 M. & T EUE ABL 24T Python #ihs dir (o), &MI—A> (AIHES 7:3) SRS pa)
%iﬁﬁlﬂ‘]?ﬁ“%ﬂ% AR RS AR B NULL, 4IRS E0CH NULL, 2 Python i dir (), B"Ji_IEl
21 locals 447 SXIHARBCA TGS PATHER, MR [E] NULL, HPyErr 0ccurred () F5i
false

PyObject *PyObiject_GetIter (PyObject *0)
REMA: #ag5|F. BTiE ABL %[ T Python 2k iter (o) « NM GRS EER M— AN
i, MRIZERO AR ERSE, WREXRA S, ﬂﬂ%ﬁ%f EWE, 251% TypeError
, FfiR[A] NULL,

PyObject *PyObject_GetAIter (PyObject *0)

BEME: #ag3lA. B TFiaE ABL B 3.10 kaA2. %[ T Python ik aiter (o). HEZ—4
AsyncIterable X%, Hf HHiRF|—4> AsyncIterator, ﬁﬁﬁ@ﬂg%*/ﬁ%ﬁﬁﬁ% IERIEFS
ZHJE—/> AsyncIlterator, FHRMEHHF. WRIZNRAGEYENR, £5% TypeError, I
&[] NULL,

Added in version 3.10.
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)

B TR ABL B 3.12 prie. FRE— R0 cls (R T2 % R BRI Ha 4.
XG0 WK cls BISER, T cls WAE Py Type_Spec.basicsize K. Python N&xfs
X — i

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

B THaE ABL B 3.12 jgiz. R[N cs (REARSEBINAFE KN, BlPyobject_GetTypeData ()
F)Tii@lﬁl’]l’\]ﬁjtd\

AR KT -PyType_Spec.basicsize fREIMR/N; AT PAZE AL XA RIPIE (1
ﬁl]l_ T memset (),

KA cls BF T I Py Type_Spec.basicsize A, Python AEkEriX—
MRS, R S R A E
Added in version 3.12.
void *PyObject_GetItemData (PyObject *0)
il Py TPFLAGS ITEMS AT END ZREL—H8 MM M4 B BAR 484

HeEEr, BB RE TR N NULL, Q5 o A& E Py TPFLAGS _ITEMS_AT _END NW£&5|%
TypeError,

Added in version 3.12.
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7.2 AN

CPython SZRFIAA R FI AL p_call RIRFIRA -

7.2.1 tp_call {ipiY

W tp_call IRISLHIEZTIRNE . RO N

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

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

XA ZEANE *tp_call* i : tp_new fltp_init MXFEIESEL.
B —5, Wl Pyobject_call () sigHALRE A APL,

7.2.2 Vectorcall {ipi¥

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

YESRZBE N, W AT F A% 5 SCRF vectorcall, CPython £x BE{ii [n] T N EX I AT . AR, X HAZ—A>
BEPERLE . eAh, 265 =P R E M p_call (MR Pyobject_call (). Hk, —AIEE
vectorcall FYRMMN LI cp_call, BEAh, ToRfE MR, ATRXT R AR TR FI ) . R
W tp_call ¥ NPyVectorcall Call (). {HIF—HEHZ:

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

TE 312 AR K AN : MAEPy TPFLAGS_HAVE_VECTORCALL FEFRTEZRIY _ _call_ () {EWEEH
PR MR PRI . GXRHMUAE NI E tp_call, FILATEEMIHAT AT vectorcall BR%L. ) TEHH
f) Python Jit A, vectorcall B 2445 FH T~ o 42 6 5 B4,

AR —NZE vectorcall H *tp_call* 12, W% SCH vectorcall. U1, WS4 I35 75 Z0RFS E0 ok
args JLA N kwargs dict, AR2SEP vectorcall BN A = L.

R PAE L B Py TPFLAGS_HAVE_VECTORCALL kR ¥ tp_vectorcall offset HERXI4 4
& vectorcallfunc PR E WFL 5K SEEE vectorcall il X &g 11 HA PAF 2844 19 sR BT Fa 4l

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

& T HRE ABL B 3.12 paAe.
* callable JEFEHEH H AT 4 .
o args A CiEwEAL, A E SR
KEFSHNME. WRIEAESE, EAMER LA NULL .
o nargsf JEOLE S BB T e

PY_VECTORCALL_ARGUMENTS_OFFSET JfR. B nargsf RGN E SEW L In e, W0
HPyVectorcall NARGS ().,

o kwnames &85 Wi K ARG CAL
oA iE L, i kwargs TFHLF B, X B FUMILE FAFER (str s HTRMSEH), HHEA]
WIBUREME—I) . QSR KRS, B4 kwnames W] DA NULL (% .
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PY_VECTORCALL_ARGUMENTS_OFFSET

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

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

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

Added in version 3.8.

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

#& ;. AfF CPython 3.8 w1, vectorcall APL HIfH & [ bR 08 22 DA JF 3k R Rl £k iy 24 Fr 42 it

_PyObject_Vectorcall, Py TPFLAGS_HAVE_VECTORCALL, PyObject_VectorcallMethod,
_PyVectorcall_ Function, _PyObject_CallOneArq, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArqg, It 4h, PyObject_VectorcallDict PA

_PyObject_FastCallDict WAFREEML. IHZAFRUIRWEE AT RIZRM0 5 424 R 344

BB
A p_call W, # 1 H & A O 0% 20 CPython X F 8 FH tp_call ¥ 47 10 H & (i

Py _EnterRecursiveCall () MlPy_LeaveRecursiveCall ().

HPRUERCR, X AE M T vectorcall FYTE M : Wi 1) 5 7575 20 W24 il i) Py_EnterRecursiveCall F1

Py_LeaveRecursiveCall ,

Vectorcall 3z API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
J& FHaE ABL B 3.12 . 4538 —A> vectorcall nargsf 552, 1R PISEH) L rdcE. HAI4ER T

[(Py_ssize_t)(nargsf & ~PY _VECTORCALL_ARGUMENTS_OFFSET)

PRI, WA PyVectorcall_ NARGS FREUDAEE Y &,
Added in version 3.8.

vectorcallfunc PyVectorcall_Function (PyObject *op)

IR *op* AN SZHF vectorcall Pl (22 FAMRBUR RS, B2 BN BERLHIALEE) , &IE
*NULL*, W], & BFEAETE *op* H1[) vectorcall @%ﬂ(?‘éﬁo XA R E A K S

XIERGEE op =15 S vectorcall i & A Fl AL, WIPAESHEE PyVectorcall_Function (op) !=
NULL 523,

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

% THE ABL B 3.12 gz, T * WX S * vectorcall func, HALESHI KBTS
HPATCHLAN dict XL H .

XE— T HEE M Tl Atp_call s @H T tp_call WX EAXK
Py TPFLAGS_HAVE_VECTORCALL EfFH HEWASLHIER| tp_call,

Added in version 3.8.

7/

7.2. FERHIY 91



The Python/C API, Z1THa4 3.12.3

7.2.3 AR API

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

NEEES TR RSIAE S A U TR R

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Added in version 3.9.

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

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

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

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

7.2.4 FHZZH API

int PyCallable_Check (PyObject *0)

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

7.3 =il

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

int PyIndex_Check (PyObject *0)

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

4 FFHItiY

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

Py_ssize_t PySequence_Size (PyObject *0)

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

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

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

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

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

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

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

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

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

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

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

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

int PySequence_Contains (PyObject *o, PyObject *value)

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

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

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

PyObject *PySequence_Tuple (PyObject *0)

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

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

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

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

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

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

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t 1)
BEME: ENBGFI A . fE o HPySequence_Fast () iRAIH o AN NULL, JH id FERTTERNK
UL IR o 5 i S ITH .

PyObject **PySequence_Fast_ITEMS (PyObject *0)
& [H] PyObject f84H I IRJZ 44 . (RiX o thPySequence Fast () #&[H H o AN NULL,
TR, MRS R RERN, T4 T BB BB 1 items K20 PRI, AUHE 79 Fodk s ey R 3
Hh 0 LR A A H

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

BEME #7095 A o 1R8] o 5 i AN TCER BTE R R ] NULL, JL B Py Sequence _GetItem ()
P, EASHKRE o L PySequence_Check () @& NEE, WAL PS5 TIHE.
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7.5 BREHMIY

Z: . PyObject_GetItem()., PyObject_SetItem() 5PyObject_DelItem(),

int PyMapping_Check (PyObject *0)
B T AEE ABL QAR SR AL T B PR SRR R MR ] 1, R IR W] 0. iR R N HAT
__getitem__ () JyyAHY Python 2KiR[A] 1, [RAAEE H 1§ O0 T JoIAml E RS RpMP A 26 2. Y
BRI R & T .

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
B FAEE ABL IR IIXTR o FREEAEE:, IR -1, 3XAH24 T Python $iA5K 1en (o) .

PyObject *PyMapping_Get ItemString (PyObject *o, const char *key)
Bt #ay3lA. B TROE ABL X HPyobject _GetItem() M, {H key B35 N const
char* UTF-8 4@tdiy 78, MAE PyObject*,

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
& F e ABL X 5Pyobject_SetItem () F[E, 1B key #i35E ~ const char* UTF-8 %ifih
FATH, A PyObject*,

int PyMapping_DelItem (PyObject *o, PyObject *key)
XEPyObject_Delltem() HI—A 54,

int PyMapping_DelItemString (PyObject *o, const char *key)
X 5Pyobject_DelIltem () fH[al, 1H key #iF5E N const char* UTF-8 gl FTER, MAE
PyObject*,

int PyMapping_HasKey (PyObject *0, PyObject *key)

B T HaE ABL UIRBUNXT A key W[ 1, iR [E] 00 3XAH 24T Python Fihs key in
oo MEPRELE R MINAAT .

£51E: Exceptions which occur when this calls __getitem__ () method are silently ignored. For proper
error handling, use PyObject_GetItem () instead.

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

& TR ABL X §PyMapping_ HasKey () fllH], {H key #$5§%E°~ const char* UTF-8 Zifid
FATH, MANZ PyObject*,

£41:: Exceptions that occur when this calls __getitem__ () method or while creating the temporary st r
object are silently ignored. For proper error handling, use PyMapping_GetItemString () instead.

PyObject *PyMapping_Keys (PyObject *0)
Bl #agilA. BT RUE ABL BN, GREIXG o HAYEERYSIZR. JKIKE, 3R [0 NULL.
1 3.7 WA KR AR T AEZ BIRAS SR BOR [n]— 3 R sl e .

PyObject *PyMapping_Values (PyObject *0)
BeMa: #agFl A . BT RUE ABLIRIIN, IREIXTR o HRYEMFIK. KGN, &[E NULL,
TE 3.7 A SR AT FEZ HiA T, R BOR A —AN51 K8 Tcd .

PyObject *PyMapping_Items (PyObject *0)

BEME: Feh5l A . B TEOE ABL IhEE, IREINS o RAAHMSNHE, HPREN&HE IS
BEXTRY T . R, 3z M NULL,

e 3.7 WA R AT AEZ BRAS Y, ek ROk [ — 1R ot 4 .
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7.6 XA 2RI

BAEA A R
int PyIter_ Check (PyObject *0)

B T E ABL A 3.8 meA2. 1 X} 4L Return non-zero if the object o W] DA ¥ % 4= U /%
“ipyIter Next () WEREIHEZAE, HWERME 0. HERELEE S MINIAT.

int PyAIter_Check (PyObject *0)
B THGE ABL B 310 e, QERXTS o 216 T AsyncIterator PR [ EZEAE, 5 NRE 0,
BERR BRI 2 AT -
Added in version 3.10.

PyObject *PyIter_Next (PyObject *0)

BEE: #0951 R . BT EROE ABL WIERES 0 B F—/ME. MR A[HiPyIter Check () 1
INRIERES (FERB T RNTTRRE) . WREAR &AM, WakE NULL I A BE S5 . R
TEFREUE HIN A A TSR, R[] NULL I HAZ 55 5 .

TR T — MG, C RN I%E R ARG

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

if (iterator == NULL) {
/* propagate error */

}

while ((item = PyIter_Next (iterator))) {
/* do something with item */

/* release reference when done */
Py_DECREF (item) ;
s

Py_DECREF (iterator);

if (PyErr_Occurred()) {
/* propagate error */
}
else {
/* continue doing useful work */

}

type PySendResult
MFREpyIter_send () BIRRIZERAHZE(H.
Added in version 3.10.
PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
B FHaE ABL B 3.10 e, ¥ arg (EARB) AL iter. 3R [0:
* PYGEN_RETURN, IS EMRZRIEIATE. R EMES T presult Heak 6] .
* PYGEN_NEXT, HIARIEALAUERITE . LMAE 28 presult AT,
* PYGEN_ERROR, HIRIEMRARTI KA. presult X45°H NULL,
Added in version 3.10.
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7.7 il

F£ Python HtaJ {fi fij — L83 GOR AL RS I Z AT ERAL SR 2P BT LR QALHE B bytes Fl
bytearray PAJ¢—284ll array.array AR REIA., 5 =J7 B W] BRS04 T HRIRN H BT E SCE
ITECAYRAL, B T B BAE PRI E 2 45 .

IR LI Y — B E CRYTE S, (BB NTTRA t o] RERCR A A G IX SR L FRAHIE . FEH
YOREDLT, A B EL YT A% Gt DX JE e A A

Python PA%% /¥ #9 BTERTE C 2 HIRALX AR TIRE . LEMLEFE WA T :
o TEAFEEX M, RPN ITASE — ‘G X0, AFAFERNIRZEZ W IXAEE.
B ORIARE BAEZ 7 Iat 228 ik —T5
o TEMTRE M, AILAER AT IR RS R REBIEIRET (Flin—ANFERES).

— LRI RBIAN bytes fl bytearray S UAH P REXATTENMIRZEZ P IX . Ml fEs i
s Bl array.array JrAIFICE I AR Z 1 {H.

S0P R TR e B 1 — A0 T B SO 421 write () ¥R TR 0] DA H S — BB 7 B 6 S 0
T PABE S A SR, BRI write () HFTEXME AN S NARY AR, HAWR) 5 YA readinto () FR%
KBENEREARR . i X3 D A k5 T DA M Fe e sl i 4 e 5 al L SRR b XA S 1
XTGBT 5, A PR 2RI H X R -

o EHIEMMSEORIH Pyobject_GetBuffer () M%L;

s WHPyArg ParseTuple () (BHFHIHRZ —) HAEA v*, wr or s* #4 X KA FH—A,

PRSI T, YR TR K AU P yBurfer Release () . AAMARMERIK, THEALS
SRV, ) AT

7.71 ZRRX L

Zerh X G (TR A HUFR Ry “buffers” ) X —HERIEE M o5 — DRI R A TF 45 Python A7 UAEH A I .«
EATET AR WY L. I ErI5 I AAARRE T, 7T MR 22 HRHE T 50)E 22 1 45 Python
T 5. WA DA C PRI — A KRIE EEH, Wr] DURTEZ ISR BRAE R G B TR R ik
WAEEE, B AT DA R AL N AR X 5 A e 5 «
5 Python R AT R Z AR RBUANR, XA Pyobject FaEHTE M B C 451y, X5 E
ATRT AR ) SR B AN S i . 24 FREA G KN FiZz A0 REas iy, T DARIEE— R AL X4
BRWMM R EHFHMNRUEBEWRY], S0% 7R 248, EREMRMNE, 3
RlPyObject_GetBuffer ().
type Py_buffer
B TR ABL (&3P AH AR ) B 3.11 jRAL.
void *buf
T8 1) 22 oh X B AR i B AR 25 M LRI 5 EE . X T DA S AR 7 G2 9 B P A v AT A
. B, AR strides [EHATRESR M NAFERINARRE .
S Fcontiguous , AR B, {EAS NIRRTk .
PyObject *ob3j
PSRRI ZEIHEHSE WA, HlipyBuffer Release () BB (BI5]
P B ) HE S NULL, %7 B Y TR A iE C-APT bR 3 [ml

Ve —FER T 0L, ST PyMemoryView FromBuffer () B{PyBuffer FillInfo () fl
$E temporary Gevh X, WP BN NULL. %, SRS £,
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Py_ssize_t 1en
product (shape) * itemsize. XFTHESEHCAL, MM EIIOKIE. AT IEESEH
4, WMRZHEENE H B ESER R, WK ZKE.

{24 2% pp X S 38 of PR IE 3 28 PR R0 35 K RIS, A 95 ((char *)buf) [0] up to
((char *)buf) [len-1] B AH . ERZEEN T, MK HpyBUF _SIMPLE

B PyBUF_WRITABLE,

int readonly
G rh DR N R nds . WFBH PyBUF_WRITABLE Frabida il

Py _ssize_t itemsize
BANTEET AN (PAFTTNEAL) . 5 struct.calesize () EHIENULL format {EAH
[/
FERAN: WS E S R B G vh X A5 PyBUF_FORMAT ¥R, format ¥4i%'H 4 NULL,
{Hitemsize ARAFIAH X E.
MH shape TE4E, WFHZEH) product (shape) * itemsize == len {JRTEAE, [ EW]
PAE i temsize MG X,

MR shape & NULL, KN4 NPyBUF_SIMPLE B\ PyBUF_WRITABLE 3K, WH & ws0
ZMgitemsize, R itemsize == 1,

char *format

A NULL terminated string in st ruct module style syntax describing the contents of a single item. If
this is NULL, "B" (unsigned bytes) is assumed.

W Bt PyBUF_FORMAT Fri&desil,
int ndim

WAERR A n QeI AR I I 4R REER . W2RA 0, Mibur F81a FoRbr st i A5 H o FEX A
BT, shape, strides Mlsuboffsets Wili’h NULL, HR4EEE HPyBUF_MAX _NDIM

it
Py _ssize_t *shape

—MRENPy _ssize t W ndim FIRVEN n A NAFEAR . L, shape[0] *
* shape[ndim-1] * itemsize WINZT len,

Shape FEARELA H (E % PR 7 shape [n] >= 0. shapeln] == 0 X —{HEHERFHE
B. BL2(EBiEZFcomplex arrays .

shape K414 3 e Ui 2 H B o
Py_ssize_t *strides
—REAPy_ssize_t IEELIndim 4 BB 7 AT BRABRIE S R e R

Stride Ui FAH T (E PT DAUA AR AT HE 4K XT?%%JLSWE, AR E RS, (R U AR
b strides [n] <= 0 W&, 25 BiE S Fcomplex arrays .

strides B4 ok KR .
Py_ssize_t *suboffsets

—ANRJF A ndim BRI Py ssize t . WIS suboffsets[n] >= 0, M n 4i77fif
HseF5%r, suboffset (E e T MRERT | BT ELA FRET 1IN Z D i WES . suboffset Sy fifE, N
FORANAREGIH (FEESNAI D)) .

R T A (BIIEFBEESIH ), W FBA 0 A NULL  (BRAE) -

Python Imaging Library (PIL) Fp{i#i Jf] T iX F2S BRI BAH FZRk 7. &S Wcomplex arrays T i
AT AR P ER

suboffsets Fr2H % T-(d FH Sk i 2 HA%m .

102
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void *internal

Mt BT G B . e an T gl B AR A — AN, T — M, ARHTESE
IR 2 75 A AT shape . strides FiT suboffsets 540 . 143 E LT RAHEHUZIAE.

R
PyBUF_MAX_NDIM

WAF RN I e R YE R, 3 AR P W A ST X A BRI, 20 4 2w DX ) (1 1) 3 12 RE A6 Ak P e %2
PyBUF_MAX_NDIM M. HEAE N 64,

7.72 EHRIERSER

W, Wilryobject_GetBuffer () [ HRGR KiEZ XK, BITTHRAEZENIX . BT NIFRZHE
gEMIE L, MIRES AR AKZER, Zoh XM & flags 45 & HAE A FRAG 5 vh X BLAR S,

G Py _buffer TR RIS I Sz L.

SEREROFR

PURFEBA S flags $2m, H HO0 B HIEMEET: obj, buf, len, itemsize, ndim,

Riz, #X

PyBUF_WRITABLE

it readonly FB. WRRA T, MR LMt — ISR X, BTG K
Weo AARBLE, fn AT T AR RS H g X, (HXPrA T SeERE Y o mOREs
_.ﬁo

PyBUF_FORMAT

et format FB. WRBCE, WAAIEFIEAS Y B HMELT, BRIty
NULL.

PyBUF_WRITABLE A PAFI N —H W r & ff £ Bt . | FryBur_sivpLE % X N 0, fF
PAPyBUF_WRITABLE R DMER—MSLARE, HTER—AR AT S5 np X .

PyBUF_FORMAT W] D\ KIR T PyBUF_SIMPLE Z AMAALMIbRE . FHECLHERT B (5574
A1) #%

R, iR FRBE
P NAFZ RS RS IR R L B A1 . R, MRS S E T A RS .

| K | R | S | FiRBE |
e = pUES 3T

PyBUF_INDIRECT

= = NULL
PyBUF_STRIDES

= NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE
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ELEERYIEK

LA ISR C 2 Fortran it 22 , AMEAWALRER . HRALIRELR, Wb Xugi2 C-HELEH .

| &K | K | BB FIRBE | HE |
B2 B NULL C
PyBUF_C_CONTIGUOUS
B2 B NULL F
PyBUF_F_CONTIGUOUS
= 2 NULL Co F
PyBUF_ANY_CONTIGUOUS
PyBUF_ND P NULL NULL C

gﬁ?ﬁ%ﬂ@%ﬁ?%ﬂaLﬂ%*%%ﬁ%ﬂ@éﬂ/ﬁ%éﬁxo PR KL LS e S N E N S (O
PR -

FETFEY, UARGESEARE L. HERF AR pyBuffer IsContiguous () LAREHELENE

| &%k | R | iR FRBE | 483  readonly | format |

v 2 WRFEWE | U 0 =
PyBUF_FULL

= 2 WRFEWE | U 1500 e
PyBUF_FULL_RO

2 |2 NULL U 0 2
PyBUF_RECORDS

= = NULL U 180 2
PyBUF_RECORDS_RO

= 2 NULL U 0 NULL
PyBUF_STRIDED

= 2 NULL U 150 NULL
PyBUF_STRIDED_RO

s NULL NULL C 0 NULL
PyBUF_CONTIG

2 NULL NULL C 1550 NULL
PyBUF_CONTIG_RO
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7.7.3 EZHA
NumPy-R#&: FERFOEIE

NumPy XUEEH B R4 h i temsize . ndim . shape flstrides & X,

W ndim == 0, buf F{AIMNFEN BERERREN KN R itemsize bR, iXB, shape fllstrides
#i-h NULL,

MR strides Jy NULL, WERALIFREARRES —MIRiER) n 48 CIRFHAL. B, IHICE TP LA
77 A 0 A

(char *)buf + indices[0]
*)ptr);

ptr = * strides[0] + ... + indices[n-1]

item = * ((typeof (item)

* strides[n-1];

W EFTE, buf APARE I SEER AR TP AR ROL . B R T DA T 32 o SRS A R i DX ) A R0

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:

char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
worn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False

o

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

if

return

ndim <=

False

0:

return

ndim == 0 and not shape and not strides

if 0 in shape:

return True

imin = sum(strides[j]* (shape[j]l-1) for j in range (ndim)
if strides[j] <= 0)
imax = sum(strides[]j]* (shape[j]-1) for j in range (ndim)

if strides([j]

> 0)

return 0 <= offset+imin and offset+imax+titemsize <= memlen

PIL-R#E: ik, SiEFIFRBE

B TR 2 Ah, PIL RS AR T AL F 4T, OhZ0 PR Pl X e 455 A e R IREE ) R — oo & . il
w, HHA =4E CIEF R char v(2] (2] [3] WTPABER—810 2 45041/ 2 8% char
(*v[2]) [2]1[3]. ETmBEERT, XPHNEE AR ATEbUL BYFFSK, 8 WS 0] AL T W AT
LB char x[2]1[3] (4.

ROZ—RREL, 0 RGP N-D Al NULL B RAFmAZ iy, Bk M EE

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {
char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) |
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];

}

(T
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(B L)
}

return (void*)pointer;

7.74 ZHhRBERER

int PyObject_CheckBuffer (PyObject *obj)
B FHUE ABL @ 311 prA. MR obj SCHPZEoh XK, MR E 1, IR E 0, 3R [E 1 AR
WEPyObject_GetBuffer () —ERY). AEE—EVEH I,

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
2 FRaE ABL B 3.11 jRAL. 1] exporter ik K PAE IR flags 8 7€ M N AT view., G1R exporter T
RIRPEEORER I Zeop X, WE 5| % BufferError, f view->obj #4 NULL Jfik[o] -1,
JEEII, S view, ¥ view->obj WNR] exporter BIFGIAT, FfiRIA 0. ek Gk KfeftieF
FEEOREE 1B —XRES, view—>o0bj AIPAG|IZX R AE exporter (S W25 of X3 745 4).
PyObject_GetBuffer () Wi 5PyBuffer Release () [TRAME, ZPITF malloc ()
free (). WL, HIERFMELZMIK)G, PyBuffer Release () WMERIERIRM—IK.

void PyBuffer_ Release (Py_buffer *view)
BT e ABL g 3.11 paAe. BERLG P IX view FEREROS L B SCHE X4 view—>0b ] Wsirong reference
(BRIBI5 T ED o R ATTE G XA R AT, 5 AT B2 A A5 itk
AR X b KAl id PyObject_GetBuffer () FAFH, i

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)
B THUE ABL B 311 AL, M format IRIEIBEHY itemsize. QUERMES, WK REHHRE -1,
Added in version 3.9.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)
J& T HasE ABL § 3.11 pAz. W3R view € X NI C K& (order 2h *C') 8 Fortran X¥% (order
H'E') contiguous BRI — (order & 'AY), MR 1. FHWERME 0. ZERELME LSBT

void *PyBuffer_GetPointer (const Py_buffer *view, const Py_ssize_t *indices)
& FRaE ABL B 311 pete. IREUES7E view WY indices FT 4 n] (%) NAF X I indices Wh75i 4 ] —A>
view->ndim R5|HEH .

int PyBuffer_FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)
B THE ABL B 311 waAe. M buf SZHITELEN len 7158 view o fort AL *C B 'F (R TC
A% B Fortran KUSHINT ) . SEHIEHRE] O, HEREHRE -1 .

int PyBuffer_ToContiguous (void *buf, const Py_buffer *src, Py_ssize_t len, char order)
& THiE ABL B 301 pase. M sre SZH len =55 buf |, W ELEFATERIIE. order WAz 'C!
Pk AT (T C XU, Fortran KUK A9 I0F s AR —F) o REDIFIR[E] 0, WA IR
| -1,
UL len = src->len W] M R BCRFAR AL o

int PyObject_CopyData (PyObject *dest, PyObject *src)
& T RE ABL | 311 wae. KRR sre ¥ D1 dest ZZf X W] PATE C KRS B Fortran JXUA% 1 22 i
X 7 [ T4
BCEEFR R 0, HATEF IR M -1,

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize,

char order)

& T Fa5E ABL g 3.11 peite. 45 B TR contiguous =5 B8 504H (A5 order ' C ' N2k C KUAG, 40
R order > 'F ' Wk Fortran XA%) KIATE strides B, BATCREA 4 EF 18
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int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int
flags)

B FR0E ABL g 3.1 peote. LS HRT G XK, % FHRBRTEATFRNN len 1) buf | I
WA readonly BV 5. bug WRERE— N TAF 50 F 51
S flags FRERIER . ZREU 23R IR flag $57E NS IHA view, [RIE buf &0 H5E, I H
flag i E T PyBUF_WRITABLE Ffi& .
WIEE, $§ view->obj WM XF exporter () H 5] HFF [0l 0. &I, 5| % BufferError, ¥f
view->obj & N NULL FHiRk[H] -1;
AR I R L Ve gerbufferproc (—354y, W exporter WM E N S XS, I HASAERAG S 5L
&% flags. T3, exporter 4A7ijE NULL,

7.8 |BZ& Y

H 3.0 il A7 .

X LR K Python 2 i “IHZ ML APL LR s>« 7 Python 3 i, IHMNC R AEAE, (HiX LY

ARG A FFLAERAE 2.x (RIS . BT AR 22 0F sl AR ERS, HENIFAREZE T

H PR ) AR AR SX T S R ) A i o 4

Wik, EEVREMPyobject_GetBuffer () (MFMAPyArg ParseTuple () BMAURMM y* B w*

15 XAl KRR — X R, ARG ML YO A PyBuf fer Release ().

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
& FhasE ABL 3 [l — N ) AT AR BT A A L B2 AR A 85T . obj SHI A SCHE BB
FAFEP O o BENRRIE O, Ff buffer Bk WAFHIIEFF R buffer_len B e XK . AR IR [F]
-1 HiEE—A TypeError,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
& FAeE ABL & [al— N4 ) 40 S AR A i K S N AP IE R85 . obj SRS R BB AT SR G
Fero IR 0, Kf buffer W NFFHBIETFFf buffer_len B Gemh KA . IR ] -1 Fi%
B—> TypeError,

int PyObject_CheckReadBuffer (PyObject *0)
& FHaE ABL 2R o SCRF BTG vh e LR ] 10 BLR[E] 0. MR EUE 22 AT .
TR BRI 2RO R o X, H BLAER 6 B R 8O0 1) % A 1) S S i . 223K
B 4R 45 0 Y 2 Fl Pyobject_GetBuffer ().

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

& T HUE ABL SR [B— NG AT S NAF AR . oby AR FABU AT G 1. iR [E] o,
X buffer SR NATHIIEFFKF buffer_len BRI . AR ] -1 HiE—> TypeError,
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CHAPTER 8

BEFRRE

A P 1 R BURR E T 28 Python X2, BRI S A EA AR — N B WREMN
Python FEJF AL E|— T4, (BAHE T B EHA IEFAEAL, M Se AT RA0 A Bilhn, 2K
TG T, M PyDict_Check (). AREELEHIZT Python X5 AKAM “FiRM” .

i RARTP AR RS AR AR RAOEA, (B T2 A S A ARXT 52
34 NULL, FRiffE A NULL A B8 SN AT ) S RIS A S B 28 1

8.1 BEAMR

Atk Python ZERUNS A FA—SLBIN 4t 5 None.

8.1.1 AEIWKR

type PyTypeObject

BT 20 APL (18 A RERGLEHIR) . XIS C 451 T built-in 285,
PyTypeObject PyType_Type

B FHE ABL X 2JET type X4 type object, EFE Python JZTHIHI type 2 [ X 52
int PyType_Check (PyObject *0)

MRS 0 R—DERADNG, WIEIRAE HAMERBD G0 RSB W R [ HEAE . 7R A HE R O
TR 0. I RBCRE B2 T

int PyType_CheckExact (PyObject *0)
WERX LR 0 R—DLRADNS, (HARARMES AN R TRANGR FHERE . ETA HE RO N ERIR
] 0. JERRECK: B AT .«

unsigned int PyType_ClearCache ()
B T IEE ABL IS NHREHRGAT . IR IS B RAARZ: -
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unsigned long PyType_GetFlags (PyTypeObject *type)

J& T RE ABL RN type ftp_flags Wby, BLeREX 22N Py_LIMITED_APT flifHl; FAlEY
FEAROL S PRAEAS A Python BARZ MGRFFRAE , (AXT e flags ARSI 2 Ik AP
gy

Added in version 3.2.
TE 3.4 fRAS KR AEAS T R [ ZBBPAE R unsigned long MAE long.
PyObject *PyType_GetDict (PyTypeObject *type)
WA RS R N a4 2518, EAE AR OL S R REE i RS (cls. __dict_ ) AJF. X[
DM BV tp_dict fJ7a0. 3R MR~ HphZi 24 112 e

2R TR A RIS 5 90 Mo, 7K S8y 5t T T 8 EL 07 i - SO () g ey (910 s sk
R Pyobject_GetAttr () i) HAEE.

P REAE R BT AT H O RIZEBY Y 4 kS B2 sl A tp_dict.
Added in version 3.12.

void PyType_Modified (PyTypeObject *type)
& T HUE ABL A KT 1B N TR A R G R AL R B AT E N % 2 B Y s 1 ik
KA F BB IR .

int PyType_AddWatcher (PyType_WatchCallback callback)

M callback fE RTINS o IR ANHEREEEID, BAAUE SR RN Py Type_Watch () 1Y
V. WA (BIanseA R n] s ID) |, WA -1 R E— DT .

Added in version 3.12.

int PyType_ClearWatcher (int watcher_id)

15 W watcher_id (2 Hij /\LPyType AddwWatcher () 1&[]) FrbriE @Y watcher, FGEhEHIR[E] 0, Hi4E
W (40 watcher_id FAgEM) &Il -1,

Y RAEVHH PyType_ClearWatcher W4 RREM A ZZ B H Py Type _Addwatcher () Ffik
[7] #4) watcher_id ,

Added in version 3.12.

int PyType_Watch (int watcher_id, PyObject *type)

FF type bRic W WM . B4 Py Type_Modified () it type KAEZZAVKT Py Type_AddWatcher ()
WX T watcher_id ¥y [l U K5 8% U/ . (W R TE oype 19— RS E LB oz WA M
_PyType_Lookup (), MWWV HEERRH-—K; &AL H ] ge & B2k

P IEAE ] PyType_wWatch W #i A GEfl A J& Z Al Ml Py Type_Addwatcher () Jii iR [u] ()

watcher_id ,
Added in version 3.12.

typedef int (*PyType_WatchCallback)(PyObject *type)
SR M WAL [ %] R ) 28 28

[E1 AN FT DA L type e 58Py Type_tModified () 4 type SCH MRO (RS2 LA
& S AT RE S BT R I o

Added in version 3.12.
int PyType_HasFeature (PyTypeObject *o, int feature)
WRIEAUNS G 0 BEE T HRME feature WIR[WHEZAE . AR 2 B HERH O AR AR A
int PyType_IS_GC (PyTypeObject *0)
TSRS GALTE T NI ER A s 1) SRR 3 0] B Sk R MR A iEAR Py TPFLAGS_HAVE_GC.,
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int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
B THaE ABL WA a /2 b (1§ BUNR [0 FLAH
W RR B ARG B S PRy TR A, X EEWRE __subclasscheck () AXTE b BRI M. 1§
HlPyobject_IsSubclass () KIFTH issubclass () FHAHEIFEIREE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
REME: #eg7l A, BT RUE ABL BEXRH tp_alloc MALRE AL FEE: . 61 Python fyER
INAF ST BCATL R 23 Tl — A ) S B - H BT A NS I 46 ALl NULL,

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
B fh: #eh A B T RUE ABL BB G tp_new RAZAYIE HIALBESS . W H M cp_alloc
T 7 S B — B S B

int PyType_Ready (PyTypeObject *type)
B FhesE ABL e BAL— PRI R . X W YA A NS4 Bl ] DASE BB NTRIRI IR 1L . LR %L
AT RB RGN AR RS 6. SRR e 0, BURTE A RHRE -1 HE— R
o

i AR RLSEERSE T GC YOt B At i R B W AR TR R LG Py TPFLAGS_HAVE_GC,
Wk g s M AL B GC . AH S oHl, 0 SR gk Al 2 e 2 A R i bR P B SE
4Py _TPFLAGS_HAVE_GC WI'E &4 H O GC MY, BBt tp traverse AR,

PyObject *PyType_GetName (PyTypeObject *type)

BEME: #eh5l A . BTRE ABL g 311 paAe. IREIEB AR, ST IHRECERY __name_ &
.

Added in version 3.11.

PyObject *PyType_GetQualName (PyTypeObject *type)
BwEME: #eg 3l M. B TR ABL B 311 paAe. IR [ EA R @ 44 PR S AT IR ALY
__qualname__ J@%.
Added in version 3.11.

void *PyType_GetSlot (PyTypeObject *type, int slot)
B T HUE ABL @ 3.4 paAe. IR IIEAETESS ERE A R B EE . RGN NULL, WFRIREE %A
Ak NULL, BCEZRECARE AT BRNIE S . P8 7 0 EF S5 R 0 3138 M i R E e AL
HZRPyType _Slot.slot TE W R slot ZHH..
Added in version 3.4.

1E 3.10 A K AEARH: PyType GetSlot () BUEVDAEZ AR, M Hl, BHEREIAHE X
A,

PyObject *PyType_GetModule (PyTypeObject *type)
& FHaE ABL g 3.10 waAe. iRPIY4EH] Py Type FromModuleAndSpec () BRI KELF 45 7E
RRPIBHRT L
WA KBRS 25 8 AR, WK E TypeError Fik[H] NULL,
WoeR B E E B R T R R o ST OB B i TR X RO,
PyType_GetModule (Py_TYPE (self)) A] A & & 0] #i ] i 45 *. Py_TYPE (self) HJ
PAEEARER—A T, MR8 S B R s X . &M pycMet hod
TR SR BT ¥R 8 LT E 38, S WPy Type GetModuleByDef () [ A XK Jo vk Ml
PyCMethod HEN .

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

B THRoE ABL B 310 oAz, R REEE| 4 RS R RE X2 —1
JEPyType GetModule () LR I PyModule GetsState () HIREET .

WA RERB 245 8 BB, Wik % TypeError k[ NULL,
2R type 45 FIRABHE LIRS NULL, R[] NULL HANRE 5.
Added in version 3.9.

PyObject *PyType_GetModuleByDef (PyTypeObject *type, struct PyModuleDef *def)

HE P RBE T A E M PyModuleDef def QUM B, FaRIHZEH.
WERARFENB, W&T| % TypeError }ik[o] NULL,

HWREF IS S5 PyModule _GetState () —Ef FHAEMAE L, 5 ¥E (W tp_init 8inb_add) M&H:
s U YA ICHE M H Py CMe t hod W IR B R AL 33 1 3 S SR BUBR HUIR S .

Added in version 3.11.

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

X RS APL, ERITEN AR A A8 R

SN E MRS E — MR ASRAE
R A BRI RA IR Z B C BB TR IR MR ] 1, sl R ey B ER B AR 2 0 ik
[|] 0,

Added in version 3.12.

BIEH S EC R

TNH R BRSSP AT R R R R A
PyObject *PyType_FromMetaclass (PyTypeObject *metaclass, PyObject *module, PyType_Spec *spec,

PyObject *bases)
B, F R ABL B 3.12 jrAe. R4 spec (B Py TPFLAGS HEAPTYPE) fEIFIR [A]—A 3 £ 40,

JCZE metaclass F T i 45 2RS4 . 24 metaclass > NULL B}, JCZPFHIRA: B bases (8% WIE bases
i NULL WIRAE EH Py_tp_base[s] FE1L, W H30).

ALFFHEE tp_new ICK, FRIE tp_new Jy NULL. (7T [a] R34, HAth PyType_From* iR
AV TS BN 28 to_new, AIRESECRERNVILGIL. X ICRE M T HIE
Python 3.14+ H{Z [ 7 4F.)

bases ZHRTH AR EHSE; BT RUR AN Ful i ZA LU T . W bases Sy NULL, T2l
M Py_tp_bases R TR ZMEAA NULL, WKW Py_tp_base 1. W1AZIE AR N NULL,
M LALRFIRAE H object,

module Z: 4R W RAC T B E UTERI B, B U@ — BTG 8l NULL, HI2RA
NULL, WHZASH g R B E B 2R HalfE 2 JGiliid Py Type_GetModule () KIRHL. XA~
BRI TRYR; B AU EES SR E .

W SAE R LR Py Type_Ready () o

TEVE IR AL R AR SR AT type () BUEH] class AT H. % PRt B s oo
25, WHEAR type (BI0) MAR PyType_From* . H7 5

s _new__ () ARAEHREPIH (ELIFBEN type.__new_ ),
s _init_ () RETEHZE RN,

* __init_subclass__ () NEYEFEMTEZE A .

* __set_name__ () AXTEHHIHREE B
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Added in version 3.12.

PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

B g5l A, BT ABL g 3.10 e, ZH T PyType_FromMetaclass (NULL,
module, spec, bases),

Added in version 3.9.
TE 3.10 fiUAS K AR AR T R EOMAE 52— A BRI AE R bases S8 423 NULL /EH tp_doc f#{i.

TE 312 JRA K AAR T % R BCAE ] AR RN I8 -5 g A i B AR B ) e 28 . FEbZ |, K&
&1\ type LB,

TLERR tp_new R Bvk. X0 REFEATERIWIIGA . QBICRET tp_new BIRIIBIRE YT
JIF HLAE Python 3. 14+ Hoff A4 AT
PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

BEME: #9310, B TE ABL § 3.3 At FEWTF PyType_FromMetaclass (NULL, NULL,
spec, bases),

Added in version 3.3.
T 312 A K A AR B R BORAE T AR BN -5 P e ry BB AR R i e . FElbz ml, &
B type S
TR tp_new F5H Bek . XA RESBCRNEBWIGA . QIHETCRES cp_new RIZRIBUEC HF
7 HAE Python 3.14+ HREAFER FLIF

PyObject *PyType_FromSpec (PyType_Spec *spec)

BEME: #FHay 3l A, B TFaE ABL Z4 T PyType_FromMetaclass (NULL, NULL, spec,
NULL)

TE 312 JiRAR S A AR W R BOAE AT AR BIFF G 5 Py_p_basels] FE {7 Hh 42 BB AR X 2 1 7T
Ko FEHZ T, AR type 5L,

TLRM tp_new F5H Bek . XA RESECREBIAILGA . QIETTRES tp_new HERMBIECHFH
M HAE Python 3. 14+ WO R4 AL
type PyType_Spec

B THRUE ABL (AR R) - &L DEBRIT NI EE .

const char *name
KA AFR, FFRIKEPyTypeObject . tp_name,

intbasicsize
WA ERL, WIAFAT R A4 E LB RN B T & Py TypeObject . tp_basicsize,
WRAZE, WHEEN UK tp_basicsize,

AR A R, DA HG 4 R {E i S 1% R S AR R R A a2 LR D], il
MPyObject_GetTypeData () FKARBUBIL M7 AR I T2K % B ATFRIHERE .

TE 302 WA KA AR FEZ A, BB RE N 8.
int itemsize

A AS RN B p— AN TE R KN, AT NN . TR EPyTypeObject . tp_itemsize,
W EFEINHESH tp_itemsize CRY,

WHRAE, WK ep_itemsize, §RAEERAK/NIREMAERR, HWFLRAEN
I 5 i A% A AR R ] A K/ N, RS 5 TR R I /M AR E B . S TR
1, AATELA RO T A LAY itemsize:

o FRARAAS/IH (R Htp itemsize).
« FRHORIPy Type Spec. basicsize FE(, FWIEARRAHIRBOAY.
o BRI Py Type Spec.basicsize W, EWTHRE HBEVICHN .
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« HA Py TPFLAGS_ITEMS_AT_END JifkR.

unsigned int £lags
AR, AR EPyTypeObject.tp_flags,
SRR E Py_TPFLAGS_HEAPTYPE jftkR, WPy Type FromSpechithBases () £xH#ik
B,

PyType_Slot *slots
PyType_Slot ZEHRMIELH . DARRAEAA {0, NULL) SR45HR.
ML TD 24 U — K

type PyType_Slot
f@ ;j% ABL (B3PI AR ) . & AR IR AE IR, 5 ID Al /ME
g5t

int slot
47 1D,

B ID W R % B 2 5 W KpyTypeobject, PyNumberMethods,
PySequenceMethods, PyMappingMethods HMPyAsyncMethods W] F B %4

FEIn—A~ Py WiZk. 2BIRUE, A
e Py_tp_dealloc B PyTypeObject.tp _dealloc
e Py_nb_add ¥ E PyNumberMethods.nb_add
* Py_sq_length ik BEPySequenceMethods.sq_length
T3 “offset” FEEARRMH Py Type_Slot R HE:
s tp_weaklistoffset (IR FETH M Py_TPFLAGS_MANAGED_WEAKREF)
e tp_dictoffset (WIRATEER U Py_TPFLAGS MANAGED_DICT)

e tp vectorcall_ offset G i HPyMemberDef Fm
" vectorcalloffset_ ")

MR ICHERE Sl MANAGED JEEAR (540, XfF vectorcall B2 T SCHF5-T Python
3.12 R AS), TEAEPY _tp_members W5 5E offset. & S I PyMemberDef
documentation ,

DA F BAE B 2 B B 58 A AN P 3
e tp_vectorcall (M tp_new fil/stp_init)
o WNERFEL: tp_dict, tp_mro, tp_cache, tp_subclasses fMltp_weaklist,

ERAE-5 FiE Py_tp_bases B Py_tp_base W REXA M. Jy 1 ko 1),
B PyType FromSpecWithBases () ] bases Z4X .

TE 3.9 WA KA pyBufferprocs MM AT RERTEARZ MR APT g i .

TE 311 fRA KA. HEbf _getbuffer Mlbf releasebuffer ¥HE< % API A,
void *pfunc

AECL U . AERZEUHOLT, X2 — 48 m R 55

Py_tp_doc ASMHEAIIY ATl NULL,
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8.1.2 None Y&

THYERL, Python/C API FIf 504 FL# A JF None [Py Typeobject. W None @—Hfl, Milxf5
RS (e CHEH PN == 288 2% T . TN EEEBEA PyNone_Check () %L

PyObject *Py_None
The Python None object, denoting lack of value. This object has no methods and is immortal.
JE 3.12 A K AEASTE: Py None is immortal.

Py _RETURN_NONE
M—"RE R [E| Py_None,

8.2 H{EMR

8.2.1 BHTIMR

PrA BB S B K AT R R B 42

e RS, KRZ 4 PyLong_As* APL #{& ikl (return type) -1, XGEFIRIEXFIF. #HR
M PyErr Occurred () FIMPAK S,

type PyLongObject

BT 2 ML AP (PB4 RiE ARy 45tk ) . R Python BRI Pyobject FHA,
PyTypeObject PyLong_Type

& T RUE ABL XA Py Typeobject [SEHIZR Python FEEKZEAL . 5 Python it 5 H#Y int A .
int PyLong_Check (PyObject *p)

MRS HIEPyLongObject i PyLongObject [AFIEA, MR[A] True. % pKE— & FENE AT AL
.

int PyLong_CheckExact (PyObject *p)

WRESHIE T PyLongObject, HAZPyLongObject W ARBINLR FEE. MHREEZ S
AT

PyObject *PyLong_FromLong (long v)
BEME: #e45 R . B TEaE ABL B vk —NEHPyLongObject X4, KRMEHR ] NULL .

MHT LAY — N R, B -5 Rl 256 Z RN ITA AN & . ARl — M T
IR int i, SEPRAREI R CA R G5 .

PyObject *PyLong_FromUnsignedLong (unsigned long v)

BEE: #e95l A . BT HE ABL 2T Cunsigned long iR[E—/NHiHPyLongObject ¥4,
MR ] NULL

PyObject *PyLong_FromSsize_t (Py_ssize_t V)

BEME: #agil A . BTRE ABL Hi C Py_ssize t RPl—HMPyLongObject X4, RIK
Bif3% 8] NULL .

PyObject *PyLong_FromSize_t (size_tVv)
BEME: #agil A . BT RUE ABL f Csize_t iR[E[—ANHIPyLongObject X5, KRIENIER
NULL .

PyObject *PyLong_FromLongLong (long long v)

B #eh 3R . B THE ABL T C long long iR[E|—/NHiPyLongObject, R
[f] NULL,
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PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
BEME: #FHey3l 8. B TEE ABL 2F Cunsigned long long iRE—ANHPyLongObject
X5, KM A NULL.
PyObject *PyLong_FromDouble (double v)
iél@ﬂﬁt Fagil A . BT EUE ABL H1 v BUBEER MR Bl — i PyLongObject X4, KM
NULL ,

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

BEME: #eg5l A . BT RE ABL MRS sor EAFEREIR M — N Py LongObject , BERiARE base
T8 EMEBOR ML, BRAERMNHR R NULL. W3R pend Ak NULL, WIFERGENI *pend F45 1] str
R R T ALE A IR 1) 85— S T AL PR 45 . L base 2y 0, W str B ] integers 5& SCS fif
B FERCRE LR, AEB A RBAZ I K451 & valueError, QIR base AN Ay 0, WAZFE 2 FlI
36, WIEXWAE. LRI 24 DA LI BbR s 4 2 5 BR8] ) 3R R o fF i 2 ms . 4
RGBS sor PERS A BZSA% 2 JGAPA NULL 455, 5] % valueError,

S U

Python J5¥ int .to_bytes () fll int.from_bytes () FlFPyLongObject B/ NFFTEH 2 [A]
PA 256 NEBHATIEA . ARATAREA] PyObject _caliMethod () I C I EN].

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
BEME: #eg7lA. FFFEAFH u ) Unicode 30575154404 Python HE4{E .
Added in version 3.3.

PyObject *PyLong_FromVoidPtr (void *p)
B #7095 . B T RUE ABL AFEEE p 81— Python B4y, WA Py Long_AsVoidPtr ()
R E Y FEETE

long PyLong_AsLong (PyObject *obj)
& T 1aE ABL 3R] obj ) C long FmiBal. MR obj AigPyLongObject WSEH, & et I
__index__ () Fik (WERAFAE) FHFH N PyLongobect,

W2 obj WYMEEEHE T Long RGN &5 % overflowError,
HEENRE] -1 . W PyErr_Occurred () ¥ H B AR,
e 3.8 A B AACH: MR AT RERFAI __index_ ().
e 3.10 JUA S AASH: BB B AN __int_ () o
long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)

& T FaE ABL R[] obj ) C Long FnTEa . W obj NEPyLongobject WISEBI, M4 eif i H:
__index__ () F¥E (WRAHE) $HEEH APy LongObject,

R obj FIH KT LONG_MAX B/ LONG_MIN, W& *overflow 435Ik 1 8¢ -1, FfiRME -1;
B, K *overflow Ry 0o ANERE K A HoAth 57 W4 55 FLAE *overflow &R 0 FFiRI] -1,

AR -1 o M PyErr_Occurred () # B4,

£ 3.8 JUAS B A AR T MR ATRERFAA] __index__ ().

TE 3.10 A R A SR ECH AR __int__ ()
long long PyLong_AsLongLong ( PyObject *obj)

% T HasE ABL 3R [H] obj ) C long long FRIEa. IR obj RidPyLongObject WISEHB, Mgt
WA __index_ () H¥E (WRAEE) FHEEH N PyLongObject,

R obj fHiEH 1ong long WYIYETEHE M £5] % OverflowError.,
HAER ] -1 . M PyErr Occurred () $&H B4R,

15 3.8 A KRS QUARATRERFE ] __index_ ().

e 3.10 JRAS B AAR T BUpRECR AN __int_ ().
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long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
& T 1EE ABL 3R [0 obj H) C long long KRB . AR obj AigPyLongObject HSEH], M&ds
PR __index_ () Jik (ARAHAE) FIHESCAPyLongObject.,

R obj HIE KT LLONG_MAX BY{/NT LLONG_MIN, NI&HE *overflow 4y B M 1 8% -1, iz [H
—1; T, K Foverflow B 0. UNHRE K AR HA S8 W38 AR *overflow B A 0 Ifi& (0] -1,

AR E] -1 o M PyErr_Occurred () H AMA M.
Added in version 3.2.
16 3.8 WA K AR QSR ATRERFE ] __index_ ().
1 3.10 AR AR JRRECH AT __int__ O .
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
& T 18E ABL iR pylong 1) C 15 F Py_ssize_t JE. pylong WAJdPyLongObject IS,
W pylong WEREH T Py_ssize t WIELEN 5]k OverflowError,
HEENRE] -1 . W PyErr_Occurred () H BRI,
unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
& T FasE ABL &[0 pylong f) Cunsigned long FRIER . pylong A& PyLongObject MSLEHI .
W pylong H{EARH T unsigned long WEYETEE N 45|k OverflowError,
HAERHR Al (unsigned long) -1, WM PyErr_Occurred () PEHlEAR[)ME,
size_t PyLong_AsSize_t (PyObject *pylong)
% F i ABL 3& [ pylong 1) Ci5H size_t JERX. pylong W& PyLongobject W5,
MR pylong WEER Y T size_t MIBUENEREIN L5 % overflowError,
WS IR ] (size_t) -1, WEHMMHPyErr_Occurred () HEu|EAA R,
unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
J& T §45E ABL iR [H] pylong ) C unsigned long long FE/REZ. pylong Wil /&PyLongObject
IR
TR pylong B{H#H unsigned long long WIBUETEEINSG| % OverflowError,
R[] (unsigned long long) -1, MM PyErr Occurred () PR A,
TE 3.1 A K ASTE: PUAE pylong N{HE L% OverflowError, MAE TypeError,

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
% T HasE ABL 3R] obj ) Cunsigned long F#RER. IR obj RidPyLongobject WSLHBl, N
KA __index_ () HE (WRAFHE) AR PyLongObject.,

WSk obj WYEEE T unsigned long MYHETER, R [ENZ(EXT ULONG_MAX + 1 SRELHREL.
AR (unsigned long) -1, Wl PyErr_Occurred () PEH|HEAKFE,
e 3.8 A B AACH: MR ATRERFAIN __index_ ().
e 3.10 JUA K AASH: BB B A __int_ () o
unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

J& T4 ABL iR 9] obj i) C unsigned long long FREN . WH obj SN2 PyLongObject Hy
B, MLFERMH __index_ () H¥E (WERAHE) RrHEERAPyLongObject.

s obj BMEH L T unsigned long long FIHUETER, WR[FZ{EX] ULLONG_MAX + 1 KA
HIAEL

HEERHRE] (unsigned long long) -1, M PyErr Occurred () PR E A4 b,
T 3.8 JUA S AT QAR RERFET] __index_ ().
TE 3.10 fUA KA AR LR BICREAS TR __int__ () .
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double PyLong_AsDouble (PyObject *pylong)
& T HaE ABL iR 1] pylong 1) C double FRiE . pylong Ml PyLongObject HSEH,
W pylong WHEMEH T double MHUEM N 5] % OverflowError.
HAEIHRE 1.0 , WERHPyErr_Occurred () HEHIEA W,

void *PyLong_AsVoidPtr (PyObject *pylong)

B THaE ABL ﬁ*/\ Python HH pylong 564k C void $REF. WA pylong TLEREE:, WKH] K
OverflowError. X HEN TR E L PyLong FromVoidPtr () B & HE" 4 —A~7]
void #8%t.

HeEmHR ] NULL, #5FIHPyErr_Occurred () #tH|EHAR R &,
int PyUnstable_Long_IsCompact (const PyLongObject *op)

XJE A8 APL, B RIER BTGRP A &G AE

W2 op K EBEILANGRIE 1, FHE M0 0,

This function makes it possible for performance-critical code to implement a “fast path” for small integers.
For compact values use PyUnstable_Long_CompactValue ();forothersfallbacktoa PyLong As*
functionor calling int.to_bytes ().

BT AINSEE X K 2 B o i 2 m] LAZZ I
FLRA VIR 2 Ol A S T 2 T 5 B o T B e A e

Py_ssize_t PyUnstable_Long_CompactValue (const PyLongObject *op)

XSE T AEE APL, ERITER RGP A &G AL

W op HEEE, WPyUnstable_Long_IsCompact () FrfiEny, WLEREIERIE.
TEHAME DR, R EME R R E LK.

8.2.2 FHIRME

F£ Python HAfi /RIEZAMEN BB TRLIN . AMWAIRIE, Py_False Py True. I, IEHK
QIR BRI REAE M TA/RME. Ak, THRZERE T

PyTypeObject PyBool_Type

2 FHE ABL X NPy TypeObject MBI F—> Python fi/RIEAY; B 5 Python JZ I bool
SRR BT 4

int PyBool_Check (PyObject *0)
R o ANy pyBool Type MR EAE. LR ELEE S MENATT.
PyObject *Py_False
The Python False object. This object has no methods and is immortal.
TE 312 AR R HEASTE: Py False is immortal.
PyObject *Py_True
The Python True object. This object has no methods and is immortal.
TE 312 fRA K AR Py True is immortal.
Py _RETURN_FALSE
M= BREGR A Py_False,
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Py_RETURN_TRUE
M—PEREGOR [ Py True,
PyObject *PyBool_FromLong (long v)
BEME: #a951 A . BT RUE ABL RIEIPy_True ®{Py_False, HEKHURT v EHHE.

8.2.3 FREMR

type PyFloatObject
XA CRHMPyob ject WTIAUAFE—A Python 7 AR .
PyTypeObject PyFloat_Type

& TR ABL XN ET CHBpyTypeobject B3 Python 3% ;528856 . #E Python JZTH
F2EA float ZR—AR4.

int PyFloat_Check (PyObject *p)

WREMSEIR A PyFloatObject B FPyFloatobject WFRANLRFIEAE. HeRER &
2 INIAT -

int PyFloat_CheckExact (PyObject *p)

ﬁn%béﬁﬁ%ﬁtm—/\PyFloatObject HARRPyFloatobject W TZRAIMGR A EE. HeREUR
2T

PyObject *PyFloat_FromString (PyObject *str)

BEE: #FHeil R . BT ABL IRIEFEAFEE sor ({ER)E— A PyFloatobject, JRMHFRM]
NULL,

PyObject *PyFloat_FromDouble (double v)
Bl #agilA. BT RE ABL RYE v @ — A PyFloatobject X4, KRIMMRIE NULL,
double PyFloat_AsDouble (PyObject *pyfloat)

& THaE ABL & [8] pyfloat E‘JV\]«’&*H"J C double FREHX. WHE pyfloat A& —A> Python 7% i
B EHEEHA __float_ () HIE, WUA%iﬂﬂ%ﬁtﬁ%%H pyfloat #6345 7 5 K. AR

_ float_ %EXW’%E@@ index__ (). BEHEFERMERFRE -1.0, FILHLEH
T“J:‘lﬂﬂ%PyErr Occurred () R MEER

15 3.8 A KRS QUARATRERFE ] __index_ ().
double PyFloat_AS_DOUBLE ( PyObject *pyfloat)

&1 pyfloat ¥) C double FIRIE, (EAFHHRMN .
PyObject *PyFloat_GetInfo (void)

BeME: #ay3l A . BT RUE ABL iR [ul—4> structseq 5L, H AR EA K float IR fi/ME
RKEREE. ERKXMF float . h — AR %E.

double PyFloat_GetMax ()
2 F i ABL &[] C double BRIV E KT R A BRIF s 5L DBL_MAX .

double PyFloat_GetMin ()
% T HaE ABL iR\ C double B f/NMERULIE TR 255 DBL_MIN ,
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TaSHRaR

TSR EER I TS TF 5 1 R 07 sORKHE RUEAF 0 7175 . Pack BIFEIRYE C double j*
A, T Unpack BIREARSEIARR) 717 #7745 C double. J54] (2, 4 or 8) 45 M 747 Hs P T 4K

TEH 2 ) TEEE 754 A% 30H0°1- 6 Lok S8 s Bo i 75 DL HURR R SE B . FEHAD- 6 b, 2 5isty
IEEE 754 binary16 2k EEA% AR, 4 59746 5K (32 £i2) 5 IEEE 754 binary32 SURSRERECAHI], 107 8 577
#2005 TEEE 754 XURS BERS 2UAH ], AN adk INF A NaN (G015 G /78X BIRME) RS2 Efdb e, it
P%$ 6115 IEEE INF 5 NaN ()5 s AT AR 25

FEEA H IEEE 754 Fr SCRpig B hs B, sOERShaESTE IR IEEE F 5 £, A2 Fra M {EARERHET 1
TERAEARKEE, S/ NS SYERIAYE [EEE ~F- 5 L, WA FTA AT RERR L. TERXFFIL N A4
R — R R (&) .

Added in version 3.11.

TRER

HHRRSEA 2,4 5 8AFAT, MpIFlh. le 24 int S5, WRVREZE AT R/ N g 8 GEEL
ARG, LT p+l, p+3 B p+6 p+7) M AR, A0SR AR B i 4% 2 (R EGH/ iCrE B
I, T p) WHNAHZE. PY_BIG_ENDIAN & A9l T AT fERinFAREss F%T 1, 1
I AL BRES EINSET 0.

R EME: AER—YIEFEN 0, QRN -1 OF&RE— A5, &KAHEN OverflowError),
1E9F IEEE -5 _EAFAEP A [
o H2R x i NaN s To55 R W s A7 R @ o e LY .
* —0.0 Ml +0. 0 KF= A AR 1 T 1 HR
int PyFloat_Pack2 (double x, unsigned char *p, int le)
# C double #7413y IEEE 754 binary16 255 g .,
int PyFloat_Pack4 (double x, unsigned char *p, int le)
- C double F] 34 IEEE 754 binary32 B E A%,

int PyFloat_Pack8 (double x, unsigned char *p, int le)
- C double F] 54 IEEE 754 binary64 XUfE E .

fREEN

R IR I 2, 4 5 8 1T, M p FFlf. le j2—A> int 4L, WHERFEATE A/ N P A% (FREGHT)
e G, AT p+l, p+3 B p+6 Al p+7) W CAAERAE, AR K ag X (FEEEHR e i,
T p) WHYHZE. PY_BIG_ENDIAN F & ]9l T 00 ALY 2 RKim P b s F5% T 1, /i)y
AEFRES ST 0,

RIAME: f#4L )51 double, ISR, RIEMEN 1.0 HPyErr Occurred() NHEAH Of A& E— 15
W, I KA[fEl OverflowError),

AR IEEE -6 IR EICRH R R 0378 NaN 305 RIS
double PyFloat_Unpack2 (const unsigned char *p, int le)

4 IEEE 754 binary16 2245 FEA& 243k C double.,
double PyFloat_Unpack4 (const unsigned char *p, int le)

) IEEE 754 binary32 Bl A& 241k C double,

double PyFloat_Unpack8 (const unsigned char *p, int le)
# IEEE 754 binary64 XU FE#% 2 f#434 C double,
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8.2.4 BHMR

M CAPLE, Python [R5 B0 4 i PNA [l (7R 70 SE B : —~J& 7 Python F2/7{#1 1 1) Python X4, 7341
o — MUK E IR B C 25k k. APTHOL T s BCt FRIEME .

RREHH C EhalF

s BE R A He X S E IR IV A S RO A R IR Rl ek, AR e “E” AT e 1t
MUNTE T 54~ APL
type Py_complex
X —IXF LY. Python S B0 R YA C Z5M 1A, 2 AR 73 Ak PIAZ BIO0T 5 B ek K30HT I S 2L )
AN R A BCE A, e T SO

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
RS H A, ) C2RABPy complex IR,
Py_complex _Py_c_diff (Py_complex left, Py_complex right)
RPN E N2, ) C2RABPy complex R,
Py_complex _Py_c_neg (Py_complex num)
R ZHL num BT, I C Py_complex FIR.
Py_complex _Py_c_prod (Py_complex left, Py_complex right)
REIPAEE R, 1 CERPy complex FIiR.
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
REIPAEEOWTET, T CKABPy complex RN,
A divisor =5, WL R B 24 errno 15k EDOM,
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
R[5 num ) exp R, I C2HKAlpy complex Fon.
W num fy25 B exp A2 IESEEL, ML #R51R BRI errno ¥4 EDOM,

REHEY Python 3t

type PyComplexObject
XA CEAPyobject BTIAAFK—> Python ZHXIR .

PyTypeObject PyComplex_Type
B T HUE ABL KRR TPy Typeobject I3 Python BRI SLH], 7E Python JZTHIAYZAY
complex Jg[i— X4,

int PyComplex_Check (PyObject *p)
WRER SR — A PyComplexObject M PyComplexObject W) TRMMIR I EIE. ML
S22 BT .

int PyComplex_CheckExact (PyObject *p)
MR ERSHR—APyComplexObject HAJRPyComplexObject B THRBUMGR M FL(H. IHpR
B2 e T .

PyObject *PyComplex_FromCComplex (Py_complex v)
Bt #HagilA. MEE C KAy complex M{HAEM— VT Python S x4,
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PyObject *PyComplex_FromDoubles (double real, double imag)

BEME: #agil A BT IUE ABL MRYE real Ml imag 3R [l —ANgiy C KM PyCcomplexObject Xf
%o

double PyComplex_RealAsDouble (PyObject *op)

& T HE ABL DA C 268 double i 1] op YSEHER.
double PyComplex_ImagAsDouble (PyObject *op)

& FHisE ABL DA C 22 double & [H] op TR,
Py_complex PyComplex_AsCComplex (PyObject *op)

RS E op 1) C APy complex fH,

2R op A2 —> Python EHOHREZHA _ complex_ () Jik, WESEI %I R/ op itk
Python B0 5. W _ complex_ () KENXMPFFEIEZE _ float_ (). WHR __float_ ()
AKEXNKFELGERE _ index (). 4RI, Z PR AISE8{E 1. 0.

TE 3.8 WA A A QSR REXF A __index_ ().

8.3 FFIIMER
FFHIR G — B ERT— 5 rind i 495 7149 Python ¥ 2 AT (046 KUY FF SR 4.

8.3.1 bytes &

X LE R EAE I BB — NP T IR SEAN A T — AR T R SR & 51 % TypeError.
type PyBytesObject
Xfryobject HFFAKR—1 Python FATHIE
PyTypeObject PyBytes_Type
B THUE ABL PyTypeobject ISEBIfiE— Python 2R, 7£ Python JZI'E 5 bytes 24
[FIRIX 4R
int PyBytes_Check (PyObject *0)
WXL 0 ;2 —1> bytes MR u( bytes JAU[YARAURY LI NR AT B . IR B e 2 BT .
int PyBytes_CheckExact (PyObject *0)
WERIFR 0 72—~ bytes XRAAAE bytes JAAY T AR SLOINR [ FH . HRAUE R 2 A
1T
PyObject *PyBytes_FromString (const char *v)

BEE: #reg5l A . BT ABL BEIENR Bl—ASPAFAF R v BRI A M ERFT Xt g, Rl
AR [ NULL. JEZ: v AW H NULL: EASHRE.

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
BwEME: #agFIR .. BT EUE ABL IR B —DPAFERFER v I RIA I E B BE R len 135777 H
R, RO NULL. Q2R v O NULL, RIS 735 ER O R A N2

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

B #egil A, BT REOE ABL 32— Cprint £ () XAEH formar 7R AN AR BRI S48,
TR Python 745 BB X4 i K/ NIFR [0 S EUE 2% 2L G I F i Xt 5. AR KR 0 S 500
¥k C BB HAFIA TS format F4FER P R X FAFFINT N o ARV R 246 745 e
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| REH | KRB | R

%% & A FE% FAF o

%c int — AT, BEFRR A CIEF R

sd int M24T print £ ("sd").!

su unsigned int MY T printf ("gun) Fae 23

$1d KRy M24TF printf ("s1d").!

$1lu unsigned long | 24T printf ("s1u").!

$zd Py_ssize_t | 14T printf ("%zd").!

$zu size_t MXM4T printf ("szu").!

%1 int MY T printf("sim).!

$x int MXM4T printf ("sx").!

$s const char* PA null SN2 1551 C 4754 .

%p const void* —A C 4 T NEERIRRAIER . BEASN T print £ ("sp") H
EEWAAATFEE 0x 3k, AMERGET-E L print £ Bk H 21
Ao

TeER B K TR 2 FERAR PR R I A WA R R RIS RN G, FEFIE 2R
MZEL

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BeMh: #ey3l A . & FRUE ABL HPyBytes_FromFormat () Se&MIA, B T EREM TS

PyObject *PyBytes_FromObject (PyObject *0)
BEME: Feg7 A BT EUE ABL R [EI YRR LI G KM 4 *o*.

Py_ssize_t PyBytes_Size (PyObject *0)
B T HUE ABL IR FATXG *o* g B

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
KT ryBytes_size (), (HRANHHTAGI .

char *PyBytes_AsString (PyObject ¥0)
B THRUE ABL RIEIXEN. o MNARIHEEr . ZIGEHR I o (9IRS IX, JP L len(o) + 1
AT G X BRE—NF AR A, AR S A A A A W] A
AR, BRARRWIMH PyBytes_FromStringAndSize (NULL, size) BIBHZXIG. BEAH]
BB BL . TR o MARZ—DFWHXR, WryBytes Asstring () $fik[] NULL H5] %
TypeError,

char *PyBytes_AS_STRING (PyObject *string)
KT pyBytes_AsString (), {HRAHHRAN .

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
& T HAE ABL Gl i 28 5 buffer Tl length IRIAIXTS obj AZS{EAE WA RN ES . BEEHIRHE ] 0,
WNR length }) NULL, FATER R QA S AR 2775 WREE, Wk Eeriz i -1 5] %
ValueError,
BT IXAR 1] obj ARG, EMRBA S NN FT (RNEAE length 471 ) o ZHIRAT]
EAE T ks, BAERNI#E ] PyBytes_FromStringAndSize (NULL, size) Q&%
o BRI, R obj AN Z—AFIHMER, WpyBytes_AsStringAndSize ()
FfigE -1 35| % TypeError,
TE 3.5 WA AT DART, 47 R g0 b i IR A 2535 IR 51 & TypeError.

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
& T HsE ABL TE *bytes HBIEHTHI T RN R , AP S USINE] bytes 1) newpart FINZE; I
REFAFHIT T o X bytes JFAARTG | PR E o AR TCYE BTN, R bytes HIHS SR E
FH. *bytes RERF N NULL; IR BCEIE 21 75

USRI (d, u, 1d, u, zd, zu, i, x): SLHREEENT, O FRRERA R
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void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
& T HaGE ABL AE *bytes FRIE— AR FITHXT G, H A &3NS bytes () newpart FJNES . 1L
HASKFREIIORS newpart Wystrong reference (BT HTHED

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

A way to resize a bytes object even though it is “immutable”. Only use this to build up a brand new bytes
object; don’t use this if the bytes may already be known in other parts of the code. It is an error to call this
function if the refcount on the input bytes object is not one. Pass the address of an existing bytes object as an
Ivalue (it may be written into), and the new size desired. On success, *bytes holds the resized bytes object and
0 is returned; the address in *byfes may differ from its input value. If the reallocation fails, the original bytes
object at *bytes is deallocated, *byfes is set to NULL, MemoryError is set, and —1 is returned.

8.3.2 FHMAMR

type PyByteArrayObject
XANPyObject PFIHMFEIR—> Python “FHr 4T A .
PyTypeObject PyByteArray_Type

J& T §4 52 ABL Python bytearray 285BI F /R h Py TypeOb ject 5L ; iX -5 Python EH Y bytearray
S MFE IR S .

KBRER

int PyByteArray_Check (PyObject *0)
WARXIR o0 j&—> bytearray X G2l bytearray JERU Y1 AR S B MR [0l FLE . HERRBUE 2
iz

int PyByteArray_ CheckExact (PyObject *0)

UPRIF R 0 J&—A~ bytearray Xt 5 {H A2 bytearray SR ARG SCHI MR o] FEL.  BERR AR 2
IS«

oy
=

Dl

B APl H%

PyObject *PyByteArray_FromObject (PyObject *0)

B #eG5 R, BT ROE ABL ARIEEATICEL T4 o Rl BXTSR o, R [El— S H R B0
PO

PyObject *PyByteArray FromStringAndSize (const char *string, Py_ssize_t len)

BEME: #a9 3R . & TiE ABL RS string M ILAKRE len B F—HT1) bytearray X5, 24 2 Wbt
iR [A] NULL,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)

BEME: #a9 7R B TRUE ABL BEEFATEA a A1 b H R AR SRR A AL .
Py_ssize_t PyByteArray_Size (PyObject *bytearray)

& T 15E ABL JEAG A NULL 8% J51R 1] bytearray () R/]N

char *PyByteArray_AsString (PyObject *bytearray)

B T e ABL fERG A NULL $54H R [0 bytearray 3R [0 24— AP AP . 3 o] iR B 2L 2 < B AN
— BN A

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
& T IEE ABL Xf bytearray W N RZZ i X 1) K/ NJHEE Sy len..
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M

XN AR RE , BN AR
char *PyByteArray_AS_STRING (PyObject *bytearray)
RUT PyByteArray AsString (), [HRAHHRRIGH .
Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
KT PyByteArray_size (), (AR HFEAGN .

8.3.3 Unicode Y5 f4xfi2t52S
Unicode Y&
[ M python3.3 thsZH] 7" PEP 393 DAk, Unicode X418 PNl T A& st . DAEAERHF 7R

] B AL BRSEFE L I AY Unicode P47 . X1 FrA ARG S EMIET 128, 256 B 65536 AYF4FHE, A7 —Ledhiki
By L ARSI AR T 1114112 (X2 52217 Unicode JiEH ) .

UTF-8 /54 BT ZA77E Unicode X R H

& Py_UNICODE FnEaUTE Python 3.12 Hr[a] 9 57 1Y AP —i2#ifskk 1, 7 PEP 623 PAFRAS S
EARISE

Unicode 3#Y

PAR 2 AT Python 1 Unicode S2FAY 37X Unicode X5 257 :

type Py_UCS4

type Py_UCS2

type Py_UCS1
& TR ABL jX SR AUR A5 RSN R ALE L, HBERE R LA & 32 (i, 16 {7 A 8 {5
Fo MFFZALHEAA Unicode FAFRS, WPy _UCs4,
Added in version 3.3.

type Py_UNICODE
X2 wehar_t MIZRAE X, MY G RIARIR B RIREN 16 (78 32 2R3,
e 3.3 A S AR AR AEDARTII A, 02 16 I 2RANLAZ 32 (282, X Hpe T e H ik
e “Z%E” s “9i” Unicode fRASH) Python,

type PyASCIIObject

type PyCompactUnicodeObject

type PyUnicodeObject

XX TPyobject TR FER T— Python Unicode X145 . TEJLTFFATEIET, BITAMNIZY
AN, BEAFTA AL Unicode X421 APT ¥R Z I IR Bl Pyob ject ERMHEE .

Added in version 3.3.
PyTypeObject PyUnicode_Type

J& FHaiE ABL X ~PyTypeobiect S£fI45% Python Unicode 285, ‘BAEN str AFF4 Python 1Y
i,

PATR APL g C AN INIRER AL, T PRasi s AL 17 7] Unicode Y42 i) A 7 H 3 4icdh -
int PyUnicode_Check (PyObject *obj)
TERXTSE obj 72 Unicode %45 Unicode §-JEAU [ S R M1 LA . IR 2 2 BN T .
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int PyUnicode_CheckExact (PyObject *obj)

WERXFS obj /&—> Unicode X§ 542, (HARIEAT-FALM LB MR I B . HEREUR R 2 AT
int PyUnicode_READY (PyObject *unicode)

R[] 0. Bt APT UM [ R AR AR B -

Added in version 3.3.

H 3.10 fiUAFE M : I APT A Python 3.12 iR ABUT AT EE .
Py_ssize_t PyUnicode_GET_LENGTH (PyObject *unicode)

AR [T AT (07 s K i R ) Unicode FAFER I E . unicode whZ§ihy “HIE” #7nHY Unicode W5 (A&
K& —xi)

Added in version 3.3.
Py_UCSI *PyUnicode_1BYTE_DATA (PyObject *unicode)
Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *unicode)
Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *unicode)

AR oA~ T B TR AR [ e ey UCST, UCS2 5 UCS4 BB B MTE iy 6. U
RS BA L TR, WASATH A (] PyUnicode KIND () Meff IR K%L

Added in version 3.3.
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

R [H PyUnicode KIND () Z21HE..

Added in version 3.3.

e 312 A KA HE: PyUnicode_WCHAR_KIND A8 .
int PyUnicode_KIND (PyObject *unicode)
& [A]—~ PyUnicode Z5FI A& & (IL_E3C), $5HA I see above) that indicate how many bytes per character

this Unicode Xf 5 KA R FAF T B 7580 unicode WhZ51 “HRFE” R Unicode X5
(AKX —"),

Added in version 3.3.
void *PyUnicode_DATA (PyObject *unicode)

1R 1] —A~F8 ) )5 4f Unicode ZZ b X 253841 . unicode 7N “HIVE” F/Ri) Unicode Xf54: (&K
) .

Added in version 3.3.

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)

HAN—MHEZTRHY data (QFE ] PyUnicode DATA () ). HEEASPATIERMERE, PR
VIRAERER A AR o VR A B2 224 0 () A HCA R R gk IR AT kind (6] data 155t . index 274F
PRGSO TFER) T value 25 5 A B BT S E .

Added in version 3.3.
Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)

MMFEFRR data QR i} PyUnicode DATA () FRH0) HEEE—MEAL. A2 AT A S0 4514
A

Added in version 3.3.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *unicode, Py_ssize_t index)

M Unicode X152 unicode F2HL—A~F4F, WK “HIE” T, QRARIAT 2 RS2 S HUN it
PRI RCRRHIE T 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 MR AT IR 5 SO AR R RAT R ] 1, 2 W identifiers /T, 753 3R [1]
0.

TE 3.9 WA A A QSR AT R M ARG M R B S py_FatalError (),

Unicode &4

Unicode $2 {1t TV Z AR M FAFREME . it o SR % T A X 2E 5 3145, X 2895 HR 4 Python it B ST
| C AL

int Py_UNICODE_ISSPACE (Py UCS4 ch)
A ch 25 A2 AR 15 0.
int Py_UNICODE_ISLOWER (Py UCS4 ch)
R ch @A /NG PRI 1L 0.
int Py_UNICODE_ISUPPER (Py UCS4 ch)
WG ch 2 KRG FAFRMR 1 50
int Py _UNICODE_ISTITLE (Py UCS4 ch)
A ch 215 AFRAL R R/ NG &[] 1 88 0.,
int Py_UNICODE_ISLINEBREAK (Py UCS4 ch)
FRAfE ch @A A AT FAFIRIE] 1 8 0.
int Py_UNICODE_ISDECIMAL (Py UCS4 ch)
A ch 275 Ak EeF A7kl 1 5 0.
int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
FRAE ch 2 A5 B FAFIR ] 1 B 0.
int Py_UNICODE_ISNUMERIC (Py_UCS4 ch)
G ch 2 I TAFIR ] 1 5 0.
int Py_UNICODE_ISALPHA (Py UCS4 ch)
MG ch 25 R TR FAFIR ] 15 0.
int Py_UNICODE_ISALNUM (Py UCS4 ch)
WG ch 25 R TR R TAFIR ] 1 5 0,
int Py_UNICODE_ISPRINTABLE (Py_UCS4 ch)
MR ch 2 A A AT AR ] 1 8“0, AN AT B - A7 )2 F87E Unicode “FA5F B4k 42 Hh 4 5 X
“}”Other” 5{”Separator” [} “F4F, BIFMEILE ASCI 23 k% (0x20) #AL N AT ED 47 . (AR I
TESRE R AT VA R g UAE AT RGBT repr () BRI SUFRF . ENTAHEA
sys.stdout ﬁ sys.stderr Hﬂ‘@f%ﬂ@ﬂ‘ﬁﬂ?ﬁ?@o
X8 AP A H P B 3 AT et -
Py_UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
R AR R NG T FAF che
B 3.3 i A F s b ek i 1] B RN R
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Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
IR AR R FIEA I FAF cho
H 3.3 JUAS 7 - I pR 5018 F 16T B A R/ N LS
Py_UCS4 Py_UNICODE_TOTITLE (Py_UCS4 ch)
R R BR IR NG T EAF che
H 3.3 BUA SR IR A 1 B R N L
int Py_UNICODE_TODECIMAL (Py_UCS4 ch)
FFFLF ch 45 R+ HNEREHOR ] . AR TR R -1, HRECR S5 K545 .
int Py_UNICODE_TODIGIT (Py_UCS4 ch)
PR ch B350 BB A7 R EGR [E] o AR TCyEFEAR R B -1, BERREA T AR5 .
double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
FEFAF ch el RO FETE mBOR ] QAR ToR AR NGR ] -1 00 MBRBIA 251K H4 .
X8 APT AT TR AR AR -
int Py_UNICODE_IS_SURROGATE (Py_UCS4 ch)
K ch 2 R FIT (0xD800 <= ch <= 0xDFFF),
int Py_UNICODE_IS_HIGH_SURROGATE (Py UCS4 ch)
Kl ch 275 R AR FEIR (0xD800 <= ch <= 0xDBFF),
int Py_UNICODE_IS_LOW_SURROGATE (Py [/CS4 ch)
Kl ch 275 BRI (0xDCO0 <= ch <= OxDFFF),
Py_UCS4 Py_UNICODE_JOIN_SURROGATES (Py_UCS4 high, Py_UCS4 low)

G WA TR R [ BAAN Py UCS4 {H. high F low 43 52— A FRIF 6T 1) FF S oK 2 A0
i, high BUETE B4 [0xD800; OXDBFF] i low B 3 FEl 4252 [0xDCO0; 0xXDFFF],

g3 F0i518 Unicode 7R

LAIE Unicode X RAMTTIHIA S @M, 5 11X L APL:

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
BEE: Aag gl A . AIE—ASHI Unicode XF4:. maxchar W A W] A5 5 10 SE B e KAS (. 1
RANEUME, BRI B ARIF) 127, 255, 65535, 1114111 Hrig i A .
X243 BLHNY Unicode X G 75X e T e R B QI X SOR T IUAE U
Added in version 3.3.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Bow fa: A oay 5l A LA E W kind ) B — 4 B W Unicode Xt % (W] BB Y {H
*NPyUnicode 1BYTE_KIND %, BlPyUnicode KIND () FriR[EWIMHE) o buffer W75 5 1 B I
SRR, DAETAE 1, 2 B4 7T BAAERY size KNI .
WA B, A buffer ¥ VL IF 4y YRR B B, A0k buffer 2 — 4> UCS4
FAFER (PyUnicode 4BYTE_KIND) HALH UCST 3 H N #Y S A2 2008, B K 9 f% 4 2 UCSI
(PyUnicode_1BYTE_KIND),
Added in version 3.3.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_t size)

RwEME: #a9 7| Ao BT IE ABL IRET AT X sor ] 72—~ Unicode X R . P54k 4% UTF-8
G AR TORMREE . Zeh X et DLEE R R o R IME ] AR — IR SExh 5, REHBEA feiF 2
%K.

PR E S LA B LG & systemError:
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o size <0,
e str &) NULL H. size>0
TE 312 BRAR B HEASH: sor == NULL H. size > 0 N8 AL
PyObject *PyUnicode_FromString (const char *str)

BEMA: #h9 51 R . BT IEE ABL ARYE UTF-8 S5 i) DA (E 45 R 745 G X str A1) —> Unicode
X4

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

Befa: #ag5l 8. BT EUE ABL %524 Cprintf () WUEH format FAFEp AT AR LRI S AL,
THAZ5R Python Unicode “FAFHR IR/ N IR [l 60 &5 CAS AL IER AP ER o SRR S R A
C 2RI H -5 formar ASCIT g 747 HR P A S A AR 1 o

ARSI BE S AT RA A AL, HA e 08 AL LR (4 7+
Lover 45, TR EARAT i -
2. Wedgthy (RIH%), T MRt sedt i M 452

3. R/NVFBOEE (AIk) . WRAREN 1 (B9, WSBRIEEATE T —SHeh e, %S
AR int KR, AR GTAE S/ N7 BT AN T A 22 ) -

A4 KERE (WIHE), DATE ! '(f- ) Z MRS EEE ARG o ARRE N ' (B, ISEprks
ELTET—SRh A, %S int HH, BRI SRS 2 5 .

5. KBty (7T 1_)0
6. BRI,
AR -

CL
A AR P HE AT .

| BRELL |
(SRR SF (AR 2 U2 T 56 0 T50A:).

0

%% a

e

PATT BB K BB IIAT (4 1, 0, u, x, or X) SRS AU (BRIAN int):

| EMRRF | ZEA |
1 long B{ unsigned long
11 long long Bf unsigned long long

j intmax_t Bf uintmax_t

size_t ﬂ ssize_t

ptrdiff_t

N

ot

FEXF AT et s 80V IR B HAT 1 18IS H0RALN const wehar_t*,
AR R AT
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o KR TR

B

fF

% i ) FIH) % F1Fo

d, i HKEBMAFEH Arie CBEM+EHFRR.

u H K B A 8 B TeAF5 C BE TH3EHIFRR

o H 4 BE B A A 48 B TS C B\ R

x HH K BE B A 45 Bl TAFS C B TA#EHFER (NE),

X H K BE B M AT i B TAFS C B T s FRR (RE).

c int BAFRF .

s const char* o DA null 2GR C 8 .
const wchar_t*

p const void* — N C g TFAERMERERX EXENHT

printf ("sp") HEXMHIRAFEE 0x LM AE RE
V& BB print £ il t4.

A PyObject* ascii () JEHMSRE.

U PyObject* —~ Unicode %14,

\Y% PyObject*, const — Unicode %}% (A]PA2N NULL) Fl—ANPASSMELE R G C F4F
char* 8 const HHMEAFE_NIES (WMRE—MESH NULL, HBEoNDES
wchar_t* R 8 ) °

S PyObject* T fPyobject_Str () HIZEE.

R PyObject* i Pyobject_Repr () HIG5H.

P ARG 58 B AR PR RO R 2 TR A AR RORE BE BRI T mest Al mevr (AR

PyObject* B NULL) /& FHT4El wehar_t L (WM H TR EBWAF 1), mxFT "sa,
"SUM, "ESM, "SR" Al "V (WIIR PyObject* BN NULL) M FAFEL.

#ik: 5 Cprintf () AFEKZ 0 BARRIEAAREEIES (4, 1, u, o, x, or X) FEERT LI B2 A 2L
.

TE 3.2 AR R A AR BT X "s11d" A1 "s1lu" [ EE.
TE 3.3 AR A AR A T XF "s1in, "s11i" fl "szi" B R
AE 3.4 WA B AEASHE: Bl TX "est, TSAM, "SUT, "SV", "SS", "SR [ G ARG FERS AT SR .

TE 312 JUA KA A SERPRARVERITT o Ml Xo SCRFRIEBANGFT 3 M £ KIEZB AT IR N T
JITA R . B IFT 1 BIAERT N ) TR IFT s Ml v SRR RIAE SEREAIRGE * o STRPIEAR

RALH B P IES W E 1 SystemError. TEZ HIMA T E & SBUA BIAK T4
BEHERE DRI GER AR, ZIMTMBOMISEL.

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

BEME: #FHey3 R . BT EE ABL 4[] T PyUnicode_FromFormat () (B RHEEZ G 1S4

PyObject *PyUnicode_FromObject (PyObject *obj)

B #eg3 A . BT EOE ABL QA A ERFHE— Unicode SB[ SE 5145 D1 >k i) EL5Z Unicode
K4, MR obj B4 52— E5E Unicode %5 (AR T-28L) , W [a]—AN 7 A48 0] 1% 6 42 i strong

reference,

3F: Unicode 5 H: 728G 54 5380 TypeError,

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)

B #egil A . BT RE ABL FF— A E A HIRS obj SN Unicode XF4R .
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bytes, bytearray MHAMT 7 K25 % KL L E 1 encoding KRS IO 1 errors [E SURYHE R
AbPET7EC. PIE IR NULL BIESE O ERIAE (TFS M 5% 000 5 TR .
Jr A HAXT S, 4% Unicode %42, #RFFEXE TypeError,
WA FE % APLAF R ] NULL. ] 728 0 5208 D 1) i [l 5 5 1
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
& TIEE ABL B 3.7 . ikl Unicode X G5 YKL
Added in version 3.3.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t
from_start, Py_ssize_t how_many)

FF—> Unicode X 5 H 458 UL BN 75— X5 BLRRELS TR BRI A T2 6 3T X AE VT RERY
0L BB S| memepy () » FEHEBPRAERE] -1 HRE—NE, FEHAMR LT R R B8 DU 45
.
Added in version 3.3.

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
i —NFEFEFTEFLSE . B fill_char 5 unicode [start:start+length],
W fill_char (E R T AR R FRHE, BB WRFARA 1 ARG R TR M.
RIB AW AR, SCETE AR E -1 5 K— 5.
Added in version 3.3.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
B THE ABL B 3.7 A F—DFREABNFRER . FARUARE PyUnicode New () Bl .
T Unicode “FAFHR B Y @ AR AR, HGZFAF RN REREL =, SUR A
ZPRER KA unicode J2 754 Unicode %14, RI[EEARMA, I HXTG A 92 g (B
HE W —) .
Added in version 3.3.

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)

2 TR ABL A 3.7 pte. MFERFER I F4F . ZRECRF KA unicode j275 4 Unicode X§ 4 HE&R
S RB RS, XAFETFPyUnicode READ_CHAR(), JaBE ANSPIFATME IR .

Added in version 3.3.

PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)

RwEMi: #agFIR . BTRUE ABL B 3.7 At IRIA] unicode f—>TH, WFAFRT start (1145) F|
TRRG| end (AUFH) . AZFFARTZ

Added in version 3.3.

Py_UCS4 *PyUnicode_AsUCS4 (PyObject *unicode, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)

B FRe0E ABL B 3.7 pae. KeFAFER unicode $5 D1 E|—/~ UCS4 ZZph X, 4E— 2 F4F, W RE
T copy_null {13 . HAESHHR ] NULL JF & — D58 (FrlE24 buflen /NT unicode [P FERE, 1
K SystemError 55 ) . WMINEHR ] buffer.

Added in version 3.3.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *unicode)

B FRE ABL B 3.7 AL, REAFER unicode ¥ DB i PyMem Malloc () 43FELHIHT UCS4 X,
WHRATRI, R A NULL 3588 MemoryError, iR Al [ 2R KW i 2 AR In— AN A AN 2575
o

Added in version 3.3.
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BESEEmBEX

T DRI A AR R R R R ok B B R SR SUAS

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t length, const char *errors)

B #ag 3 A, B FHRGE ABL A 37 A RIS T AT R FE Android I VxWorks | i ff]
UTE-8, 46 J01F €0 0060 ) 54 75 AR B R 5K P B AL 0387 "stxion® A1
"surrogateescape" (PEP 383)., U errors i NULL N BIS ] "strict" SRR,
str WA DA— 2 AR RARAN AT B i A 25 4

{#il PyUnicode_DecodeFSDefaultAndSize () DAfilesystem encoding and error handler JfEE
PR

I PR R 22 Python UTF-8 455X,

S

The Py_DecodeLocale () A%,

Added in version 3.3.

TE 3.7 WA AR AR TR R EAE 230 surrogateescape F51RANFRAF T H 24 Hi 15 5 XAk i A%
., {H¥E Android Ffi4h. ZEZ B4t , Py _DecodeLocale () ¥4l T surrogateescape,
24 B8 5 KI8T strict,

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)

HBEME: #FHe45| 8. BT EE ABL § 3.7 At B{FPyUnicode_DecodeLocaleAndSize (),
B strlen () RIHFFEFBHKE,

Added in version 3.3.

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

BEME: #FHey il A. BTHE ABL g 3.7 BeAL. 4% Unicode ¥} 4 #F Android FI VxWorks I {if
M UTE-8, fEHAb-V-& EH S50 R gmiis . R IRAHELSFA "strict"
"surrogateescape" (PEP 383), UMM errors i NULL Wit #B- f "strict" HRAM S,
R E—A~ bytes X4 . unicode LS A2 45

il PyUnicode_EncodeFSDefault () YFFAFER i A filesystem encoding and error handler .
I PR KR 22 Python UTF-8 455X,

Z W

Py_EncodeLocale () FR%L.

Added in version 3.3.

T 3.7 AR KA AR T IR EUINAE 25l surrogateescape 4R TS E H A Hi1E S K JMIDH%
A, {BFF Android FHI4h. FEZHIRAY, Py _EncodeLocale () ¥#iflF surrogateescape,
M7 24 H 8 I A 2R T T strict.

XHRGRIBER

i |l filesystem encoding and error handler /¥ 9R RS A RS R %L (PEP 383 Fil PEP 529),

TAES BT SO il bytes, Y] "0s " gy, 4 APyUnicode _FSConverter ()
TEN e R 2L

int PyUnicode_FSConverter (PyObject *obj, void *result)

J& FHa s ABL ParseTuple 5 4fa#%: it str N4 - HEERE 2T os.PathLike $11 -
{fiflPyUnicode_EncodeFSDefault () ¥k bytes; bytes X E -9 EAEH . result W7 K
PyBytesObject* H-XAE HON T {57 IRk

Added in version 3.1.
TE 3.6 JAS K AR : 252 — A path-like object ,
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AL SRR S 2 SR str, WU mos " #dfeds, 18 APyUnicode FsDecoder () ff
AR PR K
int PyUnicode_FSDecoder (PyObject *obj, void *result)

& FFasE ABL ParseTuple #6445 f#hD bytes X4 -- HIEHKIE 2T os. PathLike % [1]A]
R - ffi [l PyUnicode_DecodeFSDefaultAndSize () ¥k str; str X4 g R .
result oK) PyUnicodeObject* FH¥AE HAN T4 PRk

Added in version 3.2.
T 3.6 A KA AS T 33257 — A path-like object .,
PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *str, Py_ssize_t size)
Bei: #Hag5l A . BT A ABL i H filesystem encoding and error handler fif i F4F 5
m R AR & /NN T <= S S A R R < S v T S S

H PyUnicode_DecodeLocaleAndSize ().
S W
The Py_DecodeLocale () FREL.
TE 3.6 FRA KA AR B BAERFGIT S A 22 A ts X Ao iR AT 55
PyObject *PyUnicode_DecodeFSDefault (const char *str)
BEME: #FHe4 5| 8. BT FaE ABL {fi [l filesystem encoding and error handler fERS DA ZS{H 45 FE I 455
.
WRAFRRKECH, W PyUnicode DecodeFSDefaultAndSize ().
TE 3.6 JA A AR AR T IAERF O S 1 & 22 a4 X A 48R AL T2 25
PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

BEME: #He95B . & TRE ABL {fi [l filesystem encoding and error handler #gt%— Unicode %f42
Ik bytes. WHFRER bytes MR AT AEEGEFEY.

ANRARTT BE LAY 1V 5 XA B A B A5, 3§ 1 PyUnicode_EncodeLocale ().
S

Py_EncodeLocale () B4

Added in version 3.2.

TE 3.6 JUA S HEAS T PR R ST A 2t i X Ao iR AT 25

wchar_t 5

RSP L wehar_t:
PyObject *PyUnicode_FromWideChar (const wchar_t *wstr, Py_ssize_t size)
BEME: #eg il A BT R ABL ARHEL E W size ) wehar_t G IX wstr )] @ —4> Unicode X4 .
e N =1 N size Foniz R BRI weslen () BEITHEZMIXKE . KRKHHFR ] NULL,
Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *wstr, Py_ssize_t size)
& F#45E ABL ¥ Unicode 4 N2 18] wehar_t Zoh X wser H, 2L size I wchar_t
T (NMEFETBEAAER R B S _ AT ) o R EHE DY wehar_t SFRFEEE AR IR ] -1,
2 wstr Sk NULL B, USRI 7 A5G S5 R 2BTE N TR unicode INZS T RE 1 size.
HERELR wehar_t* AR AT REEASEE R W ATREANZ . WA EA TR wehar_t* F4F
FUATAESE R AR A I B . teAh, R wehar_t* FAFERA AT REA S S FAF, X320
FARFERAE S KR ZH C KB i A i Bl by
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wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

& T HaE ABL g 3.7 waA2. K Unicode X REEH N WEFATER o it P AT ERRE DR AR FAFEE R . TR
size N K NULL, WISSREFEFAFIER ONUFESS R FAF) BAR *size 1o TERSSH wehar_t
PR TIE AT, Ol SECEA S B C BT G M7 B ALY, AT size % NULL, 3 FL
wchar_t* FHRAUSEFLNEG| kK valueError,

SRR ] PyMem_New S}FELRI X (1] Pyiem Free () RBEE ). RGBS, MR
NULL H-H. *size R K L. QRN BER BN &5] % MemoryError.,

Added in version 3.2.
AE 3.7 WA K AEARE: AR size y NULL H. wehar_t* FAFERAE S P45 % ValueError,

M EgmiFiDE

Python $#2{{t T —41 DA C 455 ASRIEB T T BERY N B m RIS A% . T 3K Se g Ao 235 T 38 40 2 el 50 %
fifiH

41 API K#B#H23Z encoding Fll errors iS40, EAITHA STENE str () FAFRXR M mE L R4 S5
AH TR 1E o

Ff encoding % & NULL Xf fff i BR A ga 15 4% X BJ UTF8. X 4 & & ¥/ M W 4 fff
HPyUnicode FSConverter () 4st8 4. X B AE N 3B filesystem encoding and error han-

dler,

B IRACPE T H errors 55 I HAR W] DA R NULL FR 0 H h defil s i U BRAAE B 77 =0, Brf Py
P R 2SI BN AR P 20 2 strict” (&£5] & ValueError).

G AR AR B A . O T R B U S TR 2 UG AR R AR ) 22 5 A AL SRAE SR

2 B AR D RS

PATR iz B g i de i) APL
PyObject *PyUnicode_Decode (const char *str, Py_ssize_t size, const char *encoding, const char *errors)

BEME: #agil A . BT ABL IS RS O RIS T sor (1 size AT @4 Unicode X142 .
encoding I errors HAT Y5 str () WERECT R 2 TESAH & L. B H A 40 il 54 (4 ) Python
IR SN R R A ﬂﬂ%éﬁ%ﬁﬁ%%&%lﬁ? 3R [B] NULL,

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

BEE: #e931 8. BT ABL 4ifih—4 Unicode X% 4445 514k Python 277 HR 4 43R 1]
encoding Fl errors B 4755 Unicode encode () J7¥& 1 [F44 T SoM IR A 75 SCo A0 T A o A AL 22 {0
1 Python # g Rk A4 ﬂﬂ%ﬁ%ﬁ%%%lkTﬁ%ﬂU [l NULL.

UTF-8 4mfiRi52s

PAR 2 UTF-8 4afifid#s APL:
PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)

BEE: a3 R . B TRE ABL B f# UTF-8 458 A0 77 8 str FIRY size A0 A1) @ —1
Unicode Xf5. WSS ESS] & T H4 MR M NULL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Bow A #oey 3l A, B TR ABL W consumed h NULL, W 47 h K M
FPyUnicode_DecodeUTFS8 ()., WIS consumed AN}y NULL, WK B WA 5¢ % UTF-8 &%
FEPVREABA N BT B 3K BT RIS I HLE B RS 1 BCR AL consumed
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PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

B #eg7lA. & TERUE ABL {fiT) UTF-8 45t Unicode X I K455 EH Python S5 FR XS4
BRME R BT O strict”. WUER GRS ER 51 A T 55 WAF [B] NULL,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

& FHasE ABL g 3.10 pade. 3R [l —ME[A] Unicode X4 UTF-8 4t is N B pF5Er, IR C s
BRI (AR BT ) FERETE size 1o size ZHUAT LAY NULL; FEMCREOL PRI/ A2
Wekefift o R G KRR S EI— NN = T (RMUIETE size 1) . TEIR R EAAAEALAT HiAD
USRIV

TERARARIITEOLT , R[] NULL P BEE— D3 W AN A7 size (.

BCHHEE Unicode XE4sh- 1) UTF-8 F3 9ot I FLISER A KHRIE 1) —SE1E IS4
B L SRR  SE040% 2 L Unicode X 3 B TR LA E 93
eSS

Added in version 3.3.
T 3.7 A kAR T IR PIZEBIAEZ const char * [liANJE char *,
1 3.10 A K AL R B 2 1 APL AL RGHR 7y
const char *PyUnicode_AsUTF8 (PyObject *unicode)
kT PyUnicode AsUTF8AndSize (), {HANESTEMER/IME.
Added in version 3.3.
TE 3.7 BRAR K A R ZEIAEE const char * [iiANGE char *,

UTF-32 4RA7T02E

PAF &2 UTF-32 #fifdes APL
PyObject *PyUnicode_DecodeUTF32 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

BE i #rag sl A . BT RE ABL M UTF-32 2 fil 1) 22 o X B3 fR A size 7745 FF & B AR Y 1
Unicode %142, errors (WA NULL) 5 T HHRAPET R . BN R strict”,

WA byteorder A5 A NULL, RS g8 FH 28 58 1) 72770 e it s :

*byteorder == —-1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

U *byteorder %%, HHIABHRNFIIIANT 0T 1 RIC BOM), WFFZHEIIIA %
771 H BOM KA 2945 DL #2553 Unicode FAFHRH . MR *byteorder 2 -1 3% 1, WFEFT)F
FRC vl P DL 2 gy

TESEG, *byteorder YHAEHN NI K BN 4 8l 747 F .

N4 byteorder iy NULL, #ifBRS a4k FH ASHLF A5 )7

WR R RIS 5 | K T S5 R [B] NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
®”ow At #Hoay 31 A. B T O ABL Wl R consumed ly  NULL, N
T N ZE Il FpPyUnicode_DecodeUTF32()., Wl H  consumed A N  NULL,
WPpyUnicode_DecodeUTF32Stateful () ¥ A A B A %' UTF-32 =3 F 4 (=
zﬁﬁﬂ%ﬁlﬂl%%) AR . X BEFAT R S BRI H B RS 1 =3 BCRHAFE E consumed

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)

BEh: #ag51 R . BT ARUE ABL IR UTF-32 4 i A% XA 717 i) Python 5y Hi . 54y
HRORE R 2 DA BOM FRicHT 3k o HERALFE 5 2 strict” . WISR ARG S5 % T 574 WIER [F] NULL,
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UTF-16 4mfizt52%

PAF 2 UTF-16 4R fiidgsir) APL:
PyObject *PyUnicode_DecodeUTF16 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

B A #ag 5l A, T ABL M UTF-16 2565 i) 2% i X B4 fR A size 745 IF 3% B0 FH B /Y
Unicode %14, errors (W AH NULL) G X T EHRAAPE TR . BRA N strict”,

N4 byteorder ANk NULL, fBRG AR FH 25 02 1) 2705 e ilE A g did:

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

Wk *byteorder /T, HEABIEWEIH ST NFNFIRIC (BOM), NAEIEG DI %+
WFFIF L BOM ¥R 224t VU EI 455 Unicode FAFHE AT, I *byteorder 4 -1 5k 1, MF4iF
BRIC S DU L (B4R —A \ufeff 8 \ufffe F4).

FESE )G, *byteorder ¥FEH AZIENI AR BYIN A Y BT
UNSRE byteorder g NULL, S35 6 AN AT
USRS RS #5515 T 7 AR ] NULL,

PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

#ow fa: #osy 51 A. & FAL JE ABL 0 Rt consumed  Jy  NULL, N
T N 2 Il FPryUnicode_DecodeUTFi6()., Wl M consumed A A  NULL,
NPyUnicode_DecodeUTFl6Stateful () ¥ AN K B A 58 8 UTF-16 =3 54 (41K
A F BN IR AXT) BN R XA RN SRS AR i T B AR
TE consumed H1 .,

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

B #ag3l A . BT RE ABL R EIGEA] UTF-16 ks XA 75 FF Y Python F5ef . 377
R R PA BOM ARICHT ko SRR RN strict”. USRS RIS 8851 & T F9% W3R [B] NULL.

UTF-7 4mffi52%

PA N2 UTF-7 4efifid#s APL:
PyObject *PyUnicode_DecodeUTF7 (const char *str, Py_ssize_t size, const char *errors)

BEME: #a95| R . BT E ABL GBI RID UTF-7 46509535 52 sir 1) size 5350 4> Unicode
W4 WARGRfEIE AR5 & T 595 R [A] NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
B ow E: #oeh 5l A, B TR ABL W 2R consumed Sk NULL, W 47 A ZE U
FPyUnicode_DecodeUTF7 (). HH consumed Ak NULL, WK B H A 52 % UTF-7 base-
64 T4 REAR BN FE R 3K B TR AN 2 B AR T L OBl R A 0 1 BOR AR W AE consumed
s
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Unicode-Escape 4gfi#t52%

PAF 42" Unicode Escape” # fiftfih#i i) APL
PyObject *PyUnicode_DecodeUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BEME: #FHag5 8. BT ABL @i f#S Unicode-Escape 4 )57 E str 1Y size D778 i —
> Unicode X5 AR AR5 % 1 5% MR 8] NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

BEME: #a97| A . BT ABL ffi ] Unicode-Escape 4t Unicode Xif G2 -5 45 5 A h 47 FE X4
IR, HEERACIE T A ON strict” . AN Gm RS 4R 5| & T S8 WAFR [F] NULL,

Raw-Unicode-Escape “xfif#i52s

PAF 42 Raw Unicode Escape” 4 fiftig #5117 APIL:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)
BEME: #Hey51 8. BT ABL 1813 f#% Raw-Unicode-Escape #i 5 i) 78R str 1) size 756
f#—> Unicode X542 . ANARZG AR5 % T 574 W 7] NULL.

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

BEME: #Heg3l A . BT RoE ABL ffi il Raw-Unicode-Escape Zifith Unicode i 4 -4 A 75
FRXFRIR M A ERACEE TN "strict”. AR RS AR S | A T SR WRFR [H] NULL,

Latin-1 4R fiR65 328

DL R I Latin-1 4if#H525H0 APL: Latin-1 S6hR T 256 4~ Unicode T i FL 2 7 25 2640 25 33 ] 112 2 2677
fii.

PyObject *PyUnicode_DecodeLatinl (const char *str, Py_ssize_t size, const char *errors)

B #reY 3| A . BT ROE ABL i@ RS Latin-1 g5 1 778 str (1) size 170 —4> Unicode
W5 MR GfERSER 5 & T 54 Wk 0] NULL,

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

BwEE: #eg5l A . BT RE ABL ffi ] Latin-1 45fi53 Unicode X4 R85 HAE A Python 77 HE X4
R, ERALEE T SN strict” . AR GRS 5 | & T S KRR [B] NULL,

ASCII 4zfZt02%

PAT 2 ASCH 4t 256 APL, Hi52 7 i ASCI ¥ . AT A0 HiAth 2w B A B B0 - B0 1

PyObject *PyUnicode_DecodeASCII (const char *str, Py_ssize_t size, const char *errors)
B #rag 5l A . & T EUE ABL RS ASCI it i1 £ str 11 size A~F15 Q] 22— Unicode
M. QRIS | T i iR 8] NULL.

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

BEME: #eg5 M. & T RAE ABL ] ASCI 44fY Unicode %4145 5 AE Jy Python T35 i %t 42
Rl FRAL R A strict” . WER G AR5 | & T 54 WK [B] NULL.
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FITER S g AR GO 2R

I RS 2SRRI 2 ANAE T8 T  Se SE P4 22 AN [ ) A i o (i ELIX S B Bl AU 46 HE encodings
RGBT R HE SR RIS e B SE B A 2R) o B2 RS 2 P I B S S T A AR 47 o TSR T A L B o) S
MSHF __getitem_ () MREHZD; FHAIFSIY AT HEAT

PAR 2 Wi 2 RS 2 1 APL:

PyObject *PyUnicode_DecodeCharmap (const char *str, Py_ssize_t length, PyObject *mapping, const char
*errors)
RwEME: #a95I R . BT E ABL 45 E K mapping 3R C G T ER str () size A
A& Unicode X5 WIERG IS AST % 1 574 MR 1] NULL,

W2 mapping 2 NULL, W5 Latin-1 s, 50 mapping AU RFATRSAAE (0 2 255 {5
I #%) 3 Unicode “FAFER LT, B8k (R BT Unicode 9fL) B None. FRBLSIAEL
YT - AR B8 LookupError, PARBIMATE] None (%, OxFFFE B '\ufffe’,
FEP A E SO I B4 -

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
A #ra93) AL BT RE ABL (4 E K mapping XS4 Unicode 43 FH45 AR o 4 ek
XFGR M. FERA T O strict”. AR ARG AR S| A T R KRR 9] NULL.
mapping % GLAA SRS BEEY Unicode A LML B 75RO 2 255 SN AL None. RIBRS
WFAFISAL CRF3:80 LookupError M) PAKBLSTE] None HBHEFF B R “AE LIy mest”
IR Cie

DU 0k 14 i RS 2% APT 204 Unicode Bt¥f % Unicode.,

PyObject *PyUnicode_Translate (PyObject *unicode, PyObject *table, const char *errors)
B #eg3 A . BT RE ABL LB FAT MU R S AT HR IR M £5 2 Unicode X4, 1
RO g A 1 FH WAk ] NUL L.
FAFWR AR B R Unicode T (7S 3B 4L Unicode 405 None GXRFMI ERAH M Y “F1F) .

Wit R TR AL __getitem () O FHAF I PEAE. RIS FAFEA (32
LookupError [HUE) FFRFEABHHIERERE DL

errors B4 T 4o g W 12 Lo B A NULL Fn il BRA R B 1R #E  5.

Windows thi) MBCS 4fiRt02E

PAF /& MBCS i #31 APL. H Fi EA1{AE Windows H1 1] H] H-fii i Win32 MBCS #% 45 o SE 4646 .
WYER MBCS (8 DBCS) & —4idkg=l, miERA 4. BirgigisC2 s i asrilas b
B s e
PyObject *PyUnicode_DecodeMBCS (const char *str, Py_ssize_t size, const char *errors)
BEME: #Fag5l B . BT IE ABLon Windows B 3.7 paAe. il Y MBCS Zifid i) 775 str 1 size
ANFATAI 4 Unicode X542 . WA GmRiSAS 5] 4 T 58 MR W] NULL.

PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
#oE A #H ey 3l A. B T E ABI on Windows B 3.7 e #L. B consumed K
NULL, W 7 / 2 ftl FPyUnicode_DecodeMBCS ()., Ul B consumed A N NULL,
NPyUnicode DecodeMBCSStateful () AN &S A B WA SEEFZIH HE g m F
WHCEAEMEAE consumed T,

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)

BEME: #HE A . BT ABL on Windows § 3.7 #aA2. {#i ffl MBCS %6 Unicode %42 74545 5
Y5 Python T EE ST IR [H] . SERACTH T = My strict” . QNSRS fRID 285 | & 1 S8 W3R [3] NULL,
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PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
BEE: #ey3 A, BT a0 ABILon Windows 3.7 weie. {8482 RS 7T 40 Unicode %42 3
iR Al —A> Python TR e . MRS ARG AR 5| % T i R[] NULL. i} cp_ace AUAY ORI
MBCS fih s o

Added in version 3.3.

AT
HESELERY

PA'F APL ] DAAE B # A K Unicode X RAFAFER  (TERA R BATARH A FAFH ) HF1& 9135 2419 Unicode
X R BB
R A S E AT TR R ] NULL 2K -1,
PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
BwEME: #eg7l A . BT EUE ABL BHEMAFAFERSE— B Unicode SFAFER .
PyObject *PyUnicode_Split (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)
B #ey5l A . & TRE ABL Jrr— DT HAFE] > Unicode FATHISI . QIR sep oy

NULL, JUREARTE AR AT Il T 747 H . B0, KRR E 1 70 B AT R Iv o B P70 800
maxsplit, QIATUE, WBA RS 2HAFALIETELGERIIR T

PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)

REMA: #ag51 R . BT RE ABL IRYEIATFRYFI; Unicode F4FHR , R[] —> Unicode “FFFH3 )
§) . CRLF RN — 34745 MR keepends 2y O, WAT /R FEAFIFARLIEAES R FAF R
PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
BwEMA: #egil A. BT RUE ABL M4 E R separator G FF— DT AFHSFRIFIR M1 45K Unicode
TR
Py_ssize_t PyUnicode_Tailmatch (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)
J& T Fa5E ABL WIS substr XE45 € i 5. (direction == —1 FRBIZRVLAL, direction == 1 FE/R )5 25 VL)
5 unicode [start:end] MICENGRE 1, HWERE 0. AR A A RNERE -1,

Py_ssize_t PyUnicode_Find (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)
& T F45E ABL 1R [ fii F 45 %€ 1Y direction (direction == 1 FERHI M2, direction == -1 FRJGMER)
i} substr f£ unicode [start :end] FEHWHIAAIE . RIEEAEIERRT S (54 -1 %
IRARIKEN LR, -2 MR AA TR CE T 79 .

Py_ssize_t PyUnicode_FindChar (PyObject *unicode, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int
direction)

J& T f45E ABL g 3.7 peste. Rl | 45 %€ 1Y) direction (direction == 1 Fnui AR, direction == -1 3
TRIGHE%) BFFAF oh 77 unicode [start end] UK MBI RIE. I B ICREAOZET |
T N -1 FORKIRBIVCHEL, -2 WFRR KA RS T 25
Added in version 3.3.
FE 3.7 fRAS & A AR ¥ PRAE start K1 end %5 unicode [start :end] RIUMAITH.

Py_ssize_t PyUnicode_Count (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end)

% F i ABL 3R] substr #£ unicode [start:end] FNEZ HBIAGREL. AN K A AR R [
_10

PyObject *PyUnicode_Replace (PyObject *unicode, PyObject *substr, PyObject *replstr, Py_ssize_t
maxcount)

BEME: #Fe95I 8. BT e ABL ¥ unicode W substr 45 A replstr 22 maxcount YR I 1% [0 45 W
Unicode X%, maxcount == -1 FRETHH:
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int PyUnicode_Compare (PyObject *left, PyObject *right)
B FAEE ABL RIS TR R -1, 0, L 3 BIFm/NF . ST HIRT
BERR B AT R MR 1] -1, PRBE M4l PyErr_Occurred () KA HT IR,
int PyUnicode_CompareWithASCIIString (PyObject *unicode, const char *string)
& T Fi ABL Xf Unicode X}4 unicode 55 string 47 W IR M) ~1, 0, 1 43 HIRR/DNT . T A
KT o it AL A ASCH 4t i) 45, (AN Rk A 45 R AL 15 3 ASCIL 5745 U I R K0 25 HoA%
1SO-8859-1 4rfih ks R it i3 o
PR TR R
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
B #agl M. BT RUE ABL XS Unicode FAF AR AT & HLBIF IR I A M B2 —
s NULL I F51% T HERIE L
* Py_True 8Py _False HIT 05 M LB L
« Py _Not Tmplemented AT HRMAL&RMEIE S
W HERY op {HA Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, MlPy_LE,
PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
BEfh: #h9 51 R . BT RE ABL MRYE format Fl args 3R IM—ASE B FAFHIR G X4 AT format

)

% args,
int PyUnicode_Contains (PyObject *unicode, PyObject *substr)
JB T HE ABL K #E substr j& 1561 577 unicode H1HAH I 3R [0 ELAE S AR fE o
substr AL 25055 %% — > B0 E Unicode FAFH3 o AR A AL FHR IR 0] -1
void PyUnicode_InternInPlace (PyObject **p_unicode)

& T hosE ABL JEHBNERMESHL *p_unicode. %SHUAE— 147 Python Unicode P47 HR X4

e AR hE . AREATAES *p_unicode MIRIMNEAL P, WIFFHBEY *p_unicode

CRE TR TH 7 A £ 19 5 | 5 3 28— A 4 1) A AL 5 455 53 X R Wstrong reference), 75 T Kf £R £5

*p_unicode NASHIFIH AL Gf i —Astrong reference), BV BB RE LT

?ﬁl% ;ﬁfﬂiﬁﬁﬁt@%ﬁﬂﬁ%[ﬂ%%%% s 2 HACHARTE I Z AT A R RIHE A AL 2 5
E.)

PyObject *PyUnicode_InternFromString (const char *str)

ECS ) B #H o8 31 A B TBE ZE ABIL PyUnicode_FromString ()
MPyUunicode_InterninPlace () WH A #AE, & MF—C WHAL A F Unicode - £F 5 %t
g, BN R FME R A NI AT R R B (CHA ) 51

8.3.4 LMK

type PyTupleObject
XAPyobject FRENZE— Python T4 .
PyTypeObject PyTuple_Type
& T HE ABL PyTypeObject MSEBIHZE—> Python ST A, iX 5 Python JZTHIAY tuple JEAH
[FIRIX 4R
int PyTuple_Check (PyObject *p)
WA p Jg—A> tuple X5 tuple ZEAU YA A S R [0 B . 1R 2 AT .
int PyTuple_CheckExact (PyObject *p)
R p J2—A> tuple X RAEAZ tuple ZEHUFY -2 AU S B Wk o] LB . MR AR @ 2 AT
PyObject *PyTuple_New (Py_ssize_t len)
BEMA: #ag3l A . BT RE ABL IR I —ASE R TR R, KB len, RIGHR ] NULL,
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PyObject *PyTuple_Pack (Py_ssize_tn, ...)

B #eg5I A, B THROE ABL BBE R B — N F R s AR &, KANA no, R R [E]
NULL. JCZH{E %461 K35 1a] Python X 15 %E n 4~ C 2%(. PyTuple_Pack(2, a, b) Al
Py_BuildValue (" (00)", a, b) H%,

Py_ssize_t PyTuple_Size (PyObject *p)
& FhaE ABL SRR T R pHeER, IR FIZITHR .
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
REITTH p VN, AU EE NULL 3 g — o4l A ETHHRR A
PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
AR AR . T RUE ABL B p A MTCALH (T pos MRS 1SR pos 5k
BV, NERE NULL HEE—4 IndexError S#H .
REE G RN ITH p AR (WU & RIEMRA X p A5 A 2 TR . BkRsrong

reference, HM Py _NewRef (PyTuple GetItem(...)) BiPySequence_GetItem(),
PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: EAMEI . B TFPryTuple GetItem(), HAMEESEL.
PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
BEME: #He95IR . BT IE ABL R p Frdgm B ICAHRIM low 2 high WT] ), BUEEAE RN IR
Ml NULL. X45HrT Python Kk p[low:high]. ACFMITCHARREBHITRE.
int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

73 T HasE ABL 1E p 351 B TCALY pos AL EAEHAIT XS o W5 - R[] 05 AR pos #EHE, W
RE -1, FH—4 IndexError .

ik BB CHIHC X o I, HEFR AT EAEZE MO ERN A H G .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
FUTPyTuple Setltem(), EAATHGHGA, HHWIZ RPN REFEEHAITTH.

ik XPERBS e X o MBI, (Hig, ASPyTuple_SetItem() K[, € T4 %
FEXMEATBRHI T 5 JCH A LT pos (LB AIALATT | HIHSKF ittt s o

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)
DA TR T RN . newsize R @ TCHRI BT EE . IEATCH AN A RA W ZERY, Br A LA TE
MGACH —A5I i, ANz E. WRTHC PR R HABTE 2 g A, A0 .
TCAHTE G B KGN LERERHRIATAHHQIE— A Focd, Ratf/i. MR
Bl 0. &P fCRS A ARE *p BYERAERS T H eR A BT EAE ] . AR T *p 51 BR)
g, WSEHRRY *p FFRCes S, RIS, JRI -1, K *p BEN NULL, 5K MemoryError B3

SystemError,

8.3.5 LEHIFFFIXTR

R FPBIX GRS T namedtuple () (9 CXR, M5, HAga& H 0l A @I, %
BIRESHFA, AR E Fedb BB E Y 25 751 6 2L

PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)

BEME: #He71R . BT RUE ABL MR dese i BAEBIE— MBI S5 P A28, R g, AT
DMl Py St ruct Sequence_New () Al 45 R 2R 524

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc ABAIIR AL LS 751 2R 2 type
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int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 pyStructSequence_InitType f[FE], {EMIHIELHRE 0, JHHRME -1,
Added in version 3.4.

type PyStructSequence_Desc
B THE ABL (3 F A MR R ) . A8 BRI A7 51 R B TfE A
const char *name
LR R B A TR
const char *doc
T8 ) R ILH SOR AT ER YR S 2 A NULL R 2005
PyStructSequence_Field *£ields
e PA NULL Z5 BRI R FRE, AU SR 7 B4 .
intn_in_sequence
Python s ] WL B (AR JAECd) .
type PyStructSequence_Field

BT RaE ABL (L3RI R AR ) . RSP —AFB . T 454551 2 PATC4L A ALY
W F B R B2 PyObject*, PyStructSequence_Desc [fjfields $APIIRTG|E
TR 8 B R RN B

const char *name

FEHI 4 FREL NULL FoRgh i B an s F B %, W NPyStructSequence_UnnamedField
MR AR A 2R TS

const char *doc
TR FAFHR B NULL R -
const char *const PyStruct Sequence_UnnamedField
B THUE ABL B 3.11 made. FBAMRRMER AR G 24 IRES
TE 3.9 A KA XALREM char * BHEL.
PyObject *PyStructSequence_New (PyTypeObject *type)
oW fE: ey 3 A. B TR & ABL 8] B npe 0 SE B, % s B b HfH
M PystructSequence NewType () fl#,
PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BEME: A F] A . BT FaE ABL Return the object at position pos in the struct sequence pointed to by
p. No bounds checking is performed.
PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: Y51 . Macro equivalent of PyStruct Sequence_GetItem().
void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

B THE ABL XF45H417 51 p M35 pos AW FBO EN{H 0o HPyTuple SET_ITEM() —Ff, B
IVAZ3AVE iR Ve i oS

Friks XARE I TR o —E1H.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
Similar to PyStruct Sequence_Set Item (), but implemented as a static inlined function.

Friks XAREC BT TR o F—AN51H .
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8.3.6 FIRIMK

type PyListObject
XA~ CEAryobject HTIAAEK—> Python FFXT R .
PyTypeObject PyList_Type

T RoE ABL XN E TPy Typeobject {3 Python 51| A 5L ). Python JZ2 i FI2E A
list j@[a—/X5e,

int PyList_Check (PyObject *p)

MR p s —A> list RPREGEE list ZEAL 7AW SBR[ B H . IR EUR 2 2 AT .«
int PyList_CheckExact (PyObject *p)

MR p Jg—A> list R RAEA I list JEAURYF-RAURY SLHINLR AT B . IR B e 2 BT .
PyObject *PyList_New (Py_ssize_t len)

Befa: #a95l . BT EUE ABL NI R [ — AR len (35135, JIKINR [F] NULL.

B Y len KT ER, #aR B FRXTZ 00 H 8% % NULL. IR ASGE 2581 C R
B pysequence_SetItem() iI% API 8iF H C lR¥PyList_SetItem () YA W HIKE
BLELSEXT G HR Python A% A FFiX R4 .

Py_ssize_t PyList_Size (PyObject *list)
B T HE ABL 3R] list WHIFRA RIS XA TAESIRA R len (1ist) .
Py_ssize_t PyList_GET_SIZE (PyObject *list)
KT rPyList_size (), HRENHHIRKI
PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
BEME: A5 A . B TH2E ABL Return the object at position index in the list pointed to by list. The
position must be non-negative; indexing from the end of the list is not supported. If index is out of bounds (<0
or >=len(list)), return NULL and set an IndexError exception.
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
BEME: EAFIA. KT PyList_GetItem(), {HRAHHRKN .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
& F R ABL Y8R PRGN index WTRBER item. FLEIFRIE 00 A0SR index 8 H 7 FE R 1] -1

Hi%%F IndexError FH .

Friks BLRRBS “fisE” — Xt item 5N EF—DWBIR B ZE R ACE EMEAFHBG .

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

AR ER A PyList_SetTtem (). XBH R THIIR P ZAIBA WA E DT
e,

FE RES kT X item 51 H, (H5PyList_setItem() RRIZEE ~E&EFIHEM
WA H IS A list (0 i P08 AT 5| FHEE ot % .

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
T heE ABL K525 H item fARIFK list K55 index Z BIRIOLE . QIERIMIRFR ] 05 AIRA K
IhGERE -1 HFRE— %%, 4T list.insert (index, item).

int PyList_Append (PyObject *list, PyObject *item)

B F R0 ABL FEXTG item YSIMENF R list IR . WM YPRFRE] 05 AnSRAS R ] -1 Hfi%
B— 5. HYST list.append(item),
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PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)

BEME: #Hey5 8. BT EaE ABL 75?@*’[\5@‘%5']%%, A5 list 4T low Fl high Z IR FXT4
AR SR ] NULL R B R . M4 T list [low:high]. AZRMIIERKREHITERSG].

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)

J& F e ABL $F list 249 low 5 high 2 [818Y) iR itemlist FNZE. 4T list [low:high]
= itemlist, itemlist o] DAH NULL, FRIRMEN—D255% (WS R) . WEIEHRE 0, 2
R -1, XA K EHITRT] .

int PyList_Sort (PyObject *list)
& THAE ABL X list "t 2% H AT IO HEY . BN ] 0, R IKI iR o XAFMT List.

sort (),

int PyList_Reverse (PyObject >*‘list)

J& TR ABL X} list Wit £ B 3EAT R S0 5 . BB IR [E] O, R IR o XEEMT list.

reverse ().
PyObject *PyList_AsTuple (PyObject *1ist)

BEME: Freg il A B TIOE ABL R Bl —NE ot R R, P list (N SFHT
tuple(list).,

8.4 FEMR

8.4.1 FHMITR

type PyDictObject
XANPyobject 1§ KRB K> Python FHXIR .
PyTypeObject PyDict_Type

% F FaE ABL Python ‘PRI FRIR Py Typeobject [SEH]. iX 5 Python |21 dict AH [
PO -3

int PyDict_Check (PyObject *p)

WA p @A~ dict RREE dict KA TR AR LB R B EAE . R EUE 2 AT .
int PyDict_CheckExact (PyObject *p)

R p Je—A> dict W RAEARZ dict FEAU) 7 AN LB NLR B E(E . IR EUR 2 S AT .
PyObject *PyDict_New ()

Befa: #a951 A, BT RUE ABL R[S a 7, R[] NULL,
PyObject *PyDictProxy_New (PyObject *mapping)

B %ﬁéﬁgl)ﬂ % F i ABL J&[1] types.MappingProxyType X4, H T iRl H L
SRS . 3 H TR ARG (18 e AR sh SR ) - g

void PyDict_Clear (PyObjecl *p)
B T AEE ABL 2 B TS I A BEN
int PyDict_Contains (PyObject *p, PyObject *key)

& T 18E ABL BiE key @A STET I p o WA key PURE b p AYRE—T0, MM 1, 750 [E] 0
R -1 FoR . X455 [FT Python %Kik key in po

PyObject *PyDict_Copy (PyObject *p)
BEME: #eg7l A BT RUE ABL RS p 405 [R] B8R )8 -
int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)

B THE ABL [ key 15K $EKF val 48 A3 po key W0 Khashable; WNSRAGZ, WKE5] %
TypeError. INEHRE] 0, KIEHHRM] -1, MR RS val B35 .
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int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
& T FasE ABL X 5pPyDict_SetTtem () fH[El, {5 key $§¥5E N const char* UTF-8 gt
i, AR PyObject*,

int PyDict_DelItem (PyObject *p, PyObject *key)
B T RE ABL BRI p iR key (125 H - key Wi jZ&hashable; ﬁﬂ%Tm, i A%IE TypeError,
MR FH AV key, MSE| K KeyError. MIEFRIE 0 8% 2 MK R

int PyDict_DelItemString (PyObject *p, const char *key)
& T Fa5E ABL X 5pPyDict_Delltem () fH[al, 1H key ${¥5E N const char* UTF-8 4gid )T
’%a ﬁlﬁz:% PYObjeCt*o

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)
BEE: B3R . B TFaE ABL Return the object from dictionary p which has a key key. Return
NULL if the key key is not present, but without setting an exception.

il FEW M _hash__ () Ml _eq () Jy KIS K AR SR RS B0 B 2. UL

HPyDict_GetItemWithError () %,

TE 3.10 A R AR BT FEAGRAFGIL BT R FH I APT 84 [ Iy sk J R 9 re e . BRAE AN
Ve

PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
B BANGFI R . BT HUE ABL PyDict_GetItem () WALRN, EARSRMUCREE . MR KL
IPRFIR [B] NULL Jf HAE D56 AR AR 9] NULL ﬁﬂ$auﬁ~/\a”ﬂ

PyObject *PyDict_GetItemString (PyObject *p, const char *key)

BEME: AT, B TiE ABL X 5pPyDict_GetItem() —FE, 1H key B H— const
char* UTF-8 4ih )77 8 kI8 1Y, ﬁﬁTzE PyObject*,

ik AWM _hash O M _eq () FYEBIECETE QI BIG S ste X5 W E Kk A
(B 5 kB M 2 W i_g(ajz ﬂapyplct GetItemiWithError () WEI MR A
W) PyUnicode FromString () key.

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)

B EAE9F] A . iXER Python JZ[H Y dict . setdefault () —FE. WNSEE key 177,
TEFH p XY . WEREAAAAE, B 2FUE defaultob) *ia‘ﬁi}\# 8] defaultobj . XA~ K%L
HH key WIWE A5 SRR, AR FER FRAIE A 3T B E .

Added in version 3.4.
PyObject *PyDict_Items (PyObject *p)

RwEME: #e97l A . BT RUE ABL R — LS i i SEE I Py List Object,
PyObject *PyDict_Keys (PyObject *p)

BEME: #eg7 R . BT E ABL R [El—4M 1y
PyObject *PyDict_Values (PyObject *p)

BEME: #a951 A . & T RUE ABL R — & I A FTA H (values) ) PyListObject.,
Py_ssize_t PyDict_Size (PyObject *p)

B T HE ABL R IF ML I H 0, SFM TR p (1 len (p)
int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

J& FRE ABL IR UL p PGB A SEAEXT . RS — YR R BOT SR IE A2 1T, i ppos BT
WPy _ssize_t WFHRIAGAN 05 kbR LR N 7 UL P AR SBR[l B(E, — BUBTA SRS
HAR e SRR Bl R AEL. JEZ pkey FI pvalue [ 2435710 PyObject* ARHE, “EATRF B 45
FMESRIATE, BRIy NULL, @ EATR AL 5] R A0 . ppos FEIE AU AIA ML
W ERERR WA I R i s B, F Bl TA5 2 ey, Rt Rs BTN ek

J

m}

WA BT 4 (keys) fPyListObject,
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B

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

}

FH p AN BAZAEM PR A AL O o AR D, SR E R T A, EAURT A E A A
KA. BIn:

p
PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;

}

int PyDict_Merge (PyObject *a, PyObject *b, int override)

B FFase ABL XTBLEIRXT S b JEATIEAR, KA AN T a. b AT DAR—AN T, BT S
FypyMapping Keys () flPyObject_GetItem() [X5. IR override JEAE, WIAIHRAE b
FENFHFEI BN a T EAFAE AR B SRR RFR R4, A5 UNIRAE a %A R [R] Ay e U] L 8 I B
o MRLIIIHR A 0 8CE 25| A SRR -1,

int PyDict_Update (PyObject *a, PyObject *b)

B THOE ABL X5 C H1 i) pyDict_Merge(a, b, 1) —#, W2 LIF Python F [ a.
update (b) , ZHETPyDict_Update () TE5 /NS "keys” J& I A 2 [0]1R 3] 1% A 4
EXF 5 . 24T E IR [A] 0 B35 245 | & S ik ] -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq?2, int override)

B T HdE ABL FF seq2 " BAEN SR sl I 2P a. seq2 AJFUA T HE AR BED 2 (9 VRS (EDN 1Y
TCRMIERXIR . MAAEEE RS, AR override FARNIE )G A BEIE . 24 sRFIR ] 0
B MG R SRR -1, S Python UG GRIEMEERSL)

def PyDict_MergeFromSeqg2 (a, seq2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

int PyDict_AddWatcher (PyDict_WatchCallback callback)

15 EFEN} callback FefF 2y watcher o 3R [BIEC AR OB RE R id, AEFRIIMI PyDict_watch ()
ARG . SR B R (FLaniseA A8 R AT watcher ID), k[l -1 9 HBCE F4 .

Added in version 3.12.

int PyDict_ClearWatcher (int watcher_id)

VB2 BIMPyDict_Addwatcher () &A1 watcher_id JiFRIA[7] watcher, FLINRRE] 0, Hifk
B (A0 2425 € /) watcher_id RGN &1\ -1,

Added in version 3.12.
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int PyDict_Watch (int watcher_id, PyObject *dict)
P 3l dicr bRic MEREM M. HPyDict_AddWatcher () A watcher_id X} [ I VEAFLE dict Bk
B ORI A . a0, AR ] -1
Added in version 3.12.

int PyDict_Unwatch (int watcher_id, PyObject *dict)
P dict ARICH AT . PyDict_Addwatcher () ¥ watcher_id Xt ¥ I TE dict %
BB R AN B T« IR IR BN A I L . EZhintaiR ] 0, Y IR
[\l -1,
Added in version 3.12.

type PyDict_WatchEvent

i DA AT BE ) 7 L S PR 28 S5 {40 R #0%¢: PyDict_EVENT_ADDED, PyDict_EVENT_MODIFIED,
PyDict_ EVENT_DELETED, PyDict_EVENT_CLONED, PyDict_ EVENT_CLEARED  &f
PyDict_EVENT_DEALLOCATED,

Added in version 3.12.

typedef int (*PyDict_WatchCallback)(PyDict_ WatchEvent event, PyObject *dict, PyObject *key, PyObject
*new_value)
- ML [ bR R 2T
H% event J& PyDict_EVENT_CLEARED &f PyDict_EVENT_DEALLOCATED, W key Fll new_value
FR¥-H NULL, W5 event & PyDict_EVENT_ADDED B, PyDict_EVENT_MODIFIED, JI] new_value

YK key HIFHE. QR event /2 PyDict_EVENT_DELETED, WM FEH IR key 1 new_value ¥
N NULL,

PyDict_EVENT_CLONED £ 7E J3 — A~ F H & I 8| Z §5i b &5 0 dicr B % A2 Sk £ROIE G 4
ERMIRCR, %= A2k B E X AN 1 PyDict_EVENT_ADDED = {4; i & & ) B A
PyDict_EVENT_CLONED, [fij key Jf MiE ML,

R AT DARE AL (BN BEAB B dicts (5 W 7= AR AN AT SE I, AR TCIRE I o 35 A ZEAE 1 m] 3
fih % Python AU IAT, PN E R BE™ A B L dict IR 2 o

Bk event J& PyDict_EVENT_DEALLOCATED, WYE [m] i rb 52— %k BIRE £ 55 ) = ) 3 5 | )
AL EE A I P A M IR . 4 F AR X G DA T S, AT 224 R 3 1) R ol
VAR FRRBER -

[l 2 AE B AN dict (B ERSE L BT, IXFELE I Z WY dict SRSV AR

WARZEHEE T DN RE, WELAR N -1 55 GENAT G KK S5
HPyErr WriteUnraisable () ¥TEIHIE . FEHABEH T BN Y&RE 0,

TEVEA I W] BEC UL T 1 RALPRAY S o AERUIOU T, IR 243 1] 0 FFA75 R BE B[] R 7
o X R MR I R R BN 2 R AL A H A R BB R APL (RARE e IR 2 AR, 5
TER ] Z B E

Added in version 3.12.

8.4.2 REWMR

VRN T set Fll frozenset XTI IE APL AR ARAE T 115 H ) 2 B - i i 52
SR (B3EPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr(), PyObject_IsTrue(), PyObject_Print () PA MPyObject_GetIter())
B E a2 % W i (8 FiPyNumber And (), PyNumber_ Subtract (), PyNumber_ Or(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (),
PyNumber_InPlaceOr () PAMPyNumber InPlaceXor ()).

type PySetObject

X MpPyobject W] T KB K R AF set M frozenset X R WY N & H . € KM
Trybictobject WML ET R /NS Aok U E 2 [ E K/ (IRG T r 476ty s) . T

8.4. MR 147



The Python/C API, Z1THa4 3.12.3

X A AR RO 56 A R U B i3 1] B ) R AR R/ N N AR (RGBSR AEE ) o SR A
7 B B L AT I HOATRE R AR A . A 1 AR 24 3 1 22 5 A SR APL EEﬂ_F ﬁ'ﬁTT
T B ARG (A

PyTypeObject PySet_Type
& FHaE ABL X 2—APyTypeObject 54, F/n Python set 285,
PyTypeObject PyFrozenSet_Type
& T FaE ABL X 2—APyTypeObject SLffl, F/n Python frozenset Z5H,
FOUIR #3E F T45 £ 2% Python A ST, JeblLiD, 308% H 3 B L3 P T 4 2T 4% R 9
Python X4,
int PySet_Check (PyObject *p)
R p R set MREFHRH TEAMLBIMLR M EE. RS BIT
int PyFrozenSet_Check (PyObject *p)
MR p @ —A frozenset XMREFH RH TRARY LMK M EE . HRE 2L BT
int PyAnySet_Check (PyObject *p)
MR p R—1> set MR, frozenset WREH BH TRAMSLBINERFEE. MRS R2 W)
AT
int PySet_CheckExact (PyObject *p)
W pR—A set WRMEARH T LA LFINRF M. RS EIHIAT.
Added in version 3.10.
int PyAnySet_CheckExact (PyObject *p)

W p @—A set B frozenset XGUEANIEH TR SBR[ . 1ok BUE 2 2 A
GE

int PyFrozenSet_CheckExact (PyObject *p)
W p 22—~ frozenset XMRAAZH AL HINR I EAE . SR B &2 g7

PyObject *PySet_New (PyObject *iterable)
BEME: #He43 R . BT iaE ABL R —ASHEY) set, H A A Er iterable ATk BRI . iterable ]
PAJ NULL R )@ — i s . R g e &, R IR [A] NULL. H02R iterable 525k
EARRAERXZ G| K& TypeError. MGG T NES (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEfE: #He95l M. B TEUE ABL BBl —ANE frozenset, HWL{ iterable itk Al X4 .
iterable W] DAk NULL Fn @ — R S R g5 G . IR I H RS G, RO IR [F] NULL.
s iterable 525 PN @A ERXFLNG] & TypeError,

TN REFI G T set B frozenset BYSLFI R H T ARY L.

Py_ssize_t PySet_Size (PyObject *anyset)
J& T faiE ABL &[0 set 8¢ frozenset MR KJE, &[T len (anyset) . WIE anyset ~NE set,
frozenset B TR LA, ME&H|%k SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
FWAR Pyset_Size (), AHFHGRN .

int PySet_Contains (PyObject *anyset, PyObject *key)
& TRUE ABL WERAEINGR A 1, AR ARFEN N (8] 0, W& 2 FF R MR Ml -1, 5 Python
__contains__ () FIEAE, iZl%%ﬂ(K%EiJH%KEI%‘?%E’J%A%?ﬁUﬂII WREEE . WR key

BT FNT RN 45| % TypeError., IR anyset NJ& set, frozenset B T-ZEA ) L6 | &
5| % SystemError,
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int PySet_Add (PyObject *set, PyObject *key)

B T e ABL N key 2 —14~ set 55, W] T frozenset 3Lf (5PyTuple_SetItem()
FIZERLZ A 32 B T8 R A B R 25 S A TF 45 HA AT 2 BIE SR8 AE) o BEDIHR 1]
O M ARG I —1. AN key SRR A X RN 25| & TypeError. WIREA MK A RN &5] %
MemoryError, UM set iz set B TRAWLFINEE| & SystemError,

THNREGE T set s FRAWSEH], (HATHF frozenset s - ARABIAGLH .

int PySet_Discard (PyObject *set, PyObject *key)

& FHaE ABL WERRFIFCMER MR 1, AoRHRE] (Fofff) WLRIE 0, QB 2] 6 5 ]
-1o MTAFERNEA RG] K KeyError. QIR key A AIGA X LM 25| % TypeError.
Python discard () J¥AAIE, BN H BTG 1A AR IR I R G5 S Ay o IR set
A set BHTRIYIBIN AT K systemError,

PyObject *PySet_Pop (PyObject *set)

BEME: #He45 8. & TEaE ABL IR [E] ser AR SRAE G, M set HRSIEIZAT S . ST
iR [A] NULL, QIREEE NN 25|k KeyError. Q1R ser A set s H B SLHBIN 5] &

SystemError,
int PySet_Clear (PyObjccl *set)

& T HE ABL S MARIITA TR LS. MIIEHRE] 0, AN ser RJg set B H B 5L PR
R -1 #?l?’i SystemError,

8.5 Function %%

8.5.1 Function 3}5

A —LEEFET Python pRAAY R AL .
type PyFunctionObject
TERE C gtk

PyTypeObject PyFunction_Type
XAE— Py TypeObject SLHIFFIn Python pREZEA . EAFE M types.FunctionType [1] Python
PP A TF.

int PyFunction_Check (PyObject *0)
ﬁn% 0 m~/\mﬁzﬁ% CRAPyFunction Type) MIRIIEfE. BB NULL. SRR

LIAT

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
B #agilm. RESRIBXSG code KIRITHTREN G o globals WAE— AT, ZHREA]
PATIR) 4 ey 72 ot
B KUY SORY 7 A ER 44 B 2 AR X R P B . __module Jg M globals R . Z%L
defaults, annotations FI closure #i% 5 NULL., _ qualname_ #%i% N 5REM £ M co_qualname
FEBAMFEE.

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

BEME: #agil A, ElpyFunction New (), HIR RFRERENTZRE __qualname_ JEH.
qualname [ 24 2—> unicode X% 8> NULL; #1°4 NULL, W] _ qualname_ J@¥E&®i 510
XIS co_qualname FEH R HME .

Added in version 3.3.

PyObject *PyFunction_GetCode (PyObject *op)
BEMA: ANAFIR . RIS REOR op RIKIICASRTSR .
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PyObject *PyFunction_GetGlobals (PyObject *op)
BEMA: ENGYFIR . IR R Fop* A SIRAY 4R
PyObject *PyFunction_GetModule (PyObject *op)
BEME: AEIFIR . [ KBNS op 1) __module  J@PEIRIE—A borrowed reference. %A MI LA
>k NULL.
A EBRA TR 747 8, (HAT AT Python AL ALAT HALXF 4 .
PyObject *PyFunction_GetDefaults (PyObject *op)
BeME: AAFIA . R EREOT S op MSEEAME. XA — S Hotdl sl NULL.
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
NG op WESBENE. defaults W52 Py_None s —~Jt4l.
RSG5 % SystemError FE IR -1 .
void PyFunction_SetVectorcall (PyFunctionObject *func, vectorcallfunc vectorcall)
WEEEREDTS func [ vectorcall F2E .
ek [T APT Y R AER B AR T (BRIA) vectorcall BRELIIATH !
Added in version 3.12.
PyObject *PyFunction_GetClosure (PyObject *op)
B NG TR IR ERE KA G op (AL . XA PASE NULL 5 cell X4 TTA .
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
B BRI BREON 4 op WAL, closure Wo5lk Py_None 5§ cell X464 .
RIS % SystemError FEIFRE -1 .
PyObject *PyFunction_GetAnnotations (PyObject *op)
B EAGFIR . RIS op BARHE. XA PAZ— AR A8 e NULL,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BEE PREON S op AR . annotations 751K —A~F#LEL Py_None,
KI5 % systemError i HiRME -1 .
int PyFunction_AddWatcher (PyFunction_WatchCallback callback)

VEMF callback 1F R 24 Hi i Re2s 1 R B AR o IRl — AT gfE 4R PyFunction ClearWatcher ()
B ID. W IR (s B ngnl I ALes ID), NERE -1 H8 8 — R

Added in version 3.12.

int PyFunction_ClearWatcher (int watcher_id)

WSS [ R PR P AE 2 BT M Clear watcher identified by previously returned from
PyFunction_AddWatcher () 1 Bl B 1 watcher_id FrhriR B0 AL 8. BiZhEtik [l o, =&
HASE) (Fen4 25 5E 1) watcher_id KM &l -1 g E—DFHE.

Added in version 3.12.

type PyFunction_WatchEvent

DL T A 0 B ¥ WD ML S8 S PR 41 B B9 B %: - PyFunction EVENT_CREATE
- PyFunction_EVENT_DESTROY - PyFunction_EVENT_MODIFY_CODE -
PyFunction_EVENT_MODIFY_DEFAULTS - PyFunction_EVENT_MODIFY_KWDEFAULTS

Added in version 3.12.

typedef int (*PyFunction_WatchCallback)(PyFunction_WatchEvent event, PyFunctionObject *func,
PyObject *new_value)

PRI LS [ e R 262
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N5 event °f PyFunction_ EVENT_CREATE B{ PyFunction_EVENT_DESTROY M| new_value 5
) NULL. ZEFCAABE T, new_value 5 Ay s 0 I8 MR 4T — A~ H 160 SEARAEHE fume o6 17
W borrowed reference.

Z EJE AT AR AAB AN RRAZ P func; SXFESCRT e AR AT HURIRY 52, 35 JoRRiE A .

A event /& PyFunction_EVENT_CREATE, NHZEESHE func 580G 5wk ZAETE T . 15
HABAES T, ZEIESHERT fune FATIE R R AGR T, XFESLRT ALY fune Z BIEARAS. 0
A O] BE R BN A AN AR AT A B . FEBUTE DU R SRR & AR . BRI R 4k
PLE Ik 2 P AR P OER B s TI AT AR, (HR B A ARz 1T Python AAHEfAE L.

WA event /& PyFunction EVENT_DESTROY, WYE [l 52—~ BIRF45 55 ) bR B0 5 | - filt
HFA, IR HAE R . A5 UG PO B S, AR AT 7 224 B 2 i 1) T PR 2 1] ]
FEFR B -

mRZE W EET A FE, WELARE -1 M5 RAE AT 5] &K SR
HPyErr writeUnraisable () FTEIH . FEHAFN FEMN 241k 0,

TEREA TN T RE LB E T I AR AL PR S o TEBLIEOU T, IR 2432 1] 0 FFA75 SR BE B [m] R
o R I T BEN 2 AR AT H A T BB R APL RAFE eI 2 R RS, I
TER o] Z BRI E .

Added in version 3.12.

8.5.2 SLBIHEMHR
KBITTIE R PyCrunction B4R, WREKPyCrunction 5IMEIERIFITIE. BRALUT AR

18 PyMethod_New (func, NULL, class).
PyTypeObject PyInstanceMethod_Type

XANPyTypeobject SLflfF Python SLBi 77 ¥A2EAL. EFF AR Python FRfF A TF.
int PyInstanceMethod_Check (PyObject *0)

W 0 B — LB T EX G BB Py InstanceMethod Type) WHR Bl EAH. B S WA K
NULL. ICRREUE @2 T .

PyObject *PyInstanceMethod_New (PyObject *func)
AR #4931 . EE ARSI AR, fune B FERETEAIAIG . func FAESL I 15
BRI R B IR
PyObject *PyInstanceMethod_Function (PyObject *im)
B EANGGFIR . RIS SEBITIT IR im BB R
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEME: AR . FERARNPyInstanceMethod Function (), W& T HERFG o

S

8.5.3 HEMR

T E MR BN SR . BRI E R — D A& CERSEG . R E T (FE R — KR
FE) AR
PyTypeObject PyMethod_Type
XAPyTypeobject FBIER Python J¥AZK AL, BEAER types.MethodType [i] Python F£/7 2%
It
int PyMethod_Check (PyObject *0)

AR 02— Ik G G N pyMethod _Type) MR E(E. EZLBAN NULL, MR EUE 2
ST -
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PyObject *PyMethod_New (PyObject *func, PyObject *self)

Bl Aag il A IREASEITEX G, funce OMAT RTINS, self STk 48 E 5%
Blo FETTIEBOR I func FH0E R BREHEI N o self WA K NULL,

PyObject *PyMethod_Function (PyObject *meth)
BEME: NG T A IR RIKRETTIE meth I RENR
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
Befa: AN AR PyMethod _Function (), W&A THRBRAG .
PyObject *PyMethod_Self£ (PyObject *meth)
BEME: NG F A IR RERE TR meth #5251
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEME: ENFIA . BRAR PyMethod _Self (), W2 T HEERAGIN .

8.5.4 Cell 35

“Cell” XIRMTSCBL 2 MME G AL B W TR DR AR R, —A4 “Cell” XWRN TH#I%IH

TR 5 51 FH 2 B A M Rl HE SR G Jrg S A A 357 [ Rl P IR A8 R O SR kg “Cell” 510 15
FIZLE RS, R “Cell” A& BEIIT A Z BRICHRRA LY . X Fioer “Cell” Xy RERALH T HI TR
BOCRRE R TS DI & B AR R LA 2R “Cell” X RAEH AT AT REA A H

type PyCellObject
T Cell XI5 C il ik,
PyTypeObject PyCell_Type
5 Cell XTI PAFANT R
int PyCell_Check (PyObject *ob)
R ob J&—A> cell RRNGR M EAE ;. ob WA NULL. BLeR LA 2 & AT
PyObject *PyCell_New (PyObject *ob)
weMh: #ag5l A, BIEIFRE ML EAE ob BT cell iR . JESALACH NULL,
PyObject *PyCell_Get (PyObject *cell)
BEME: #ag5 A IR cell XF5E cell [NE .
PyObject *PyCell_GET (PyObject *cell)
B A FIA . R cell X5 cell FINES, (HZAKGN cell 2774F NULL Jf Hy—4> cell Xt
%o
int PyCell_Set (PyObject *cell, PyObject *value)
K cell X4 cell (YNEBHA value. SEFFREHATLATRE cell Xf G Y HINA WG] o value 7] A NULL,
cell W7 R HE NULL: WERE A Z—A> cell WfGMPRFR ] -1, GR35 E s AR A 0.
void PyCell_SET (PyObject *cell, PyObject *value)

HF cell W52 cell WIHE N value, RNVHEEGI T, H BTN ARIIEZ 45 cell 7R 3R
NULL Ff H —A> cell %42,
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8.5.5 HEEMR
R AT 42 CPython SCBLMIRIZAANTT . A —Herd ARG £ & He by T AT ARS

type PyCodeObject
T HBA AR RIS G C G54 . A BT I B
PyTypeObject PyCode_Type
X—AMUFE Python fURSRI () Py TypeObject SEfl,
int PyCode_Check (PyObject *co)
W2 co B—A> IR QIR R FE . MR LR R 2 AT .
Py_ssize_t PyCode_GetNumFree (PyCodeObject *co)
AT EIUE DI SNE S ¢ @
int PyCode_GetFirstFree (PyCodeObject *co)
AT TIUE Sk g N E R KB VAR
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)

g A APL, B RIAER RATH P AN A I

AR S . AR 2 (DA GO QIR U Py Code_Newmpty ().

TR E X a2, AIAE#ERM PyUnstable Code New () RHPERAHAZER) Python

JiRAS o

VR B VF 2 S A S 2 5 M BB, 38 IR S5 40 ek 4 7T B S BOR TR 9 A T B

VM fifiit o (0 0 o AR AR /o

FE 311 AR KA T qualname #ll exceptiontable %,

TE 312 AR ) PyCode_New AR, & 7122 CAPIH—sr. IHAFREHFAMN, H

TEA A4 TR S TSR 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)

XJg A8 APL, ERIER AR P A &G

YpyUnstable_Code_New () ZEfbh, {HASMEIN T — AR FRAE S0 posonlyargeount”, i
T PyUnstable_Code_New [)id F S50 [A] HE T T3X A R 4K

Added in version 3.8: E°5 PyCode_NewWithPosOnlyArgs
JE 311 AR K AASTE: 31 T qualname ll exceptiontable %,

e 312 AR kA=A W BEfig44 N PyUnstable_Code_NewWithPosOnlyArgs. IHZAMCHFH,
(B 25 44 TR S B FRE R AT
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PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

B fh: Ay il . RIEPNEARERA . REGIETT SR X 5. ZPR AR5
RGN RS | % —~ Exception,

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)
RIFE byte_offset (BB ZHIAKRZ G K EWIRLHITS . WARARAFFE—DWINITS, 1§
WH PyFrame_GetLineNumber (),
TR RO X R PR TS TR, B {8 PEP 626 Hfifiidfy APL,

int PyCode_Addr2Location (PyObject *co, int byte_offset, int *start_line, int *start_column, int *end_line,
int *end_column)

R AR int $8EFBCN byte_offset ALMTRLMITRMIATo S M GRS . HEAEMRE LR
1R B RRFELRER 0.
TSR R I AT R ] 1 A 3R [E] O,
Added in version 3.11.
PyObject *PyCode_GetCode (PyCodeObject *co)

4 T Python fUf% getattr (co, 'co_code'). 3R [|—NH5 ) K n AHH XF G o i) 5 15
WpyBytesobject M5kGI M. SHHRF, R NULL H-5] %5745 .

X4~ PyBytesObject A DA RS Q1 HA L3R CPython Frsk b ATHY T35S . BLRR
B RN R SR AR AT TR

Added in version 3.11.

PyObject *PyCode_GetVarnames (PyCodeObject *co)

Z My F Python fU 1Y getattr (co, 'co_varnames'). iR [H]—/N38 0 65 R EA B 4 R
W pyTupleobject WG M. 2MHEAERS, KFik[E] NULL FF5] K —A 5745 .

Added in version 3.11.
PyObject *PyCode_GetCellvars (PyCodeObject *co)

T Python {07 getattr (co, 'co_cellvars'). iR[E— &8 ER REI5] KR
AR B FRI Py TupleObject BIFEI . 2M4HHEE, KR E NULL 35| & —A 55 .

Added in version 3.11.

PyObject *PyCode_GetFreevars (PyCodeObject *co)

Z My F Python fU 1Y getattr (co, 'co_freevars'). R —NI8 M EE H HAZ B4R
[ pyTupleobject WG M. 2MLAERT, Kkl NULL FF5] K —A 5745 .

Added in version 3.11.

int PyCode_AddWatcher (PyCode_WatchCallback callback)

TN} callback V525 24 1 fEREAS I AU T R A &R . R[] — ] ife 45 PyCode_ClearWatcher ()
M ID. AR EE R (BN R R AT A e ID), NERIE -1 FF 38— .

Added in version 3.12.

int PyCode_ClearWatcher (int watcher_id)

HEBEZ HIMPyCode_AddWatcher () iR [BI )4 i RERE H 1 watcher_id FiniR i BEA0AS . B A
R0, sEHASET (B4 20 watcher_id KM ) & -1 HK EFE .

Added in version 3.12.

type PyCodeEvent

oA R 8 X g B &8 3 M 4 B M 3% - PY_CODE_EVENT_CREATE -
PY CODE_EVENT_DESTROY

Added in version 3.12.
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typedef int (*PyCode_WatchCallback)(PyCodeEvent event, PyCodeObject *co)
PRS0 G M AR 285 Do ] R Ky 2R 2L
U2 event 3y PY_CODE_EVENT_CREATE , W0 &AL co Se WML SO . 500, (ol
SAE co PATHRZ W SR AT, XARA] MG A co Z HIIRZS .

14 event iy PY_CODE_EVENT_DESTROY, JIAE[R] 1 Hh 4232 — A~ B 9l 20 55 0 AR X 2 1) 5 | R
EHEA, HE I HAE PR . 24 F AR ORT S DL TR S B, ATy 214 s L 3 1 A2 ]
VERF PR B

A APT [ J FAAS A PN RG24 7 ) S BRAN S o X R0 7T BB R (EAS BRI A S AR RS X 42
R DIIBFAII ] o S R e 5 ) A AL T RE S S EUR L AT Z B i 25 5 (L3 R T
P, (AR SUARIELERATH) Python LRSI L

WARZEPERE T AR, MBS AR E -1 bR R AR R 5 R
HlPyErr WriteUnraisable () ¥TEIHI . FEHEABEH BN Y&RE 0,

AEREAN BRI T RECL B0 E T AR PR S o AEBLIEOL T, IR 243k 1] 0 FA75 R BE B[] R Y
o KRR IR R BN 2 R AR AT H A W] BB S R 1 APL ERARE BRI 2 R RS, I
TER ] 2 BIRAL E

Added in version 3.12.

8.5.6 KiMNIER

N T SCRERWORIERRZ Y e, ASMRENI giidas s, AT DATEACR X G b M A 2 i) B MO

XL BOEAFLE C APTZ I —i7): %IIfiER2 CPython FSCBRANY, bt APT Al REREMT AR A & H 57
A

Py_ssize_t PyUnstable_Eval_RequestCodeExtralndex (freefunc free)

RS APL, ENAER Z AT A G I

AR [ — AN AN I 225 B T 1 AR X G s i s o

WENOLN T EARES) R R AZRE R E R 45 5 PyCode_GetExtra fil
PyCode_SetExtra —#2ffl f AERAE AT 4 _E i .

IR free A5 A H NULL: 4T X R RERLET, free FAAEAEME T HrE& 5| N HIHE NULL HdiE 4k
H. “BfEfEryobject B Py_DecRef ().

Added in version 3.6: fE _PyEval_RequestCodeExtralndex

JE 312 JRAR KA AR W BEfiy44 8 PyUnstable_Eval_RequestCodeExtraIndex. [HHFAH %4
FREMESTH, (HAE APT B2 Bif5RF AT F

int PyUnstable_Code_GetExtra (PyObject *code, Py_ssize_t index, void **extra)

X R AEE APL, ERITER AR A 2 R A

FF extra WOAAFRETEL E RGN IBIAMIAE . IIBFRFR ] 00 RGP — A S R ] -1,
WERAAER G T RCEEEE, WK extra % NULL F3R 9] 0 A BB 5 .
Added in version 3.6: {E25 _PyCode_GetExtra

JE 312 JRAS K A AR T B fiy44°8 PyUnstable_Code_GetExtra. |HHFABLIREWFH, BFE
APT 27 BT R AT H
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int PyUnstable_Code_SetExtra (PyObject *code, Py_ssize_t index, void *extra)

X2 RS APL, ERITEN AR AN A8 A kA

PBAEREAEL B RE | FIBANEE R extra. BN 00 S IR B — A~ S 1 R [ -1,
Added in version 3.6: {f _PyCode_SetExtra

TE 312 fiuAs A AR o Ff44 N PyUnstable_Code_SetExtra. [HIFAAH/FREHFTH, B
APL 7 Hif5RF AT

8.6 Hth¥tR
8.6.1 IR

X L8 APT 2 X P B SCHXE S Python 2 C APT i /MEBLHYL, Bl K08 T C b 2 1y & o 1/O

(FILE*) 3(¥F. fE Python 3 v, SCOFFIGRAE BT 1o BBk, &= LAARIERAE RGRZZRIC %M V0 2

FEXTILNZ. PTG R E X e APT R HE C fubgs | S0 ] TR g Y Ak e 4 45

A = S 7 1H] io APLL

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding,
const char *errors, const char *newline, int closefd)

BEE: Fe9 51 R . BT ROE ABL ARMECFTIF S fd WS IRSF A1 @ —> Python UL . S
¥ name, encoding, errors A newline W PAK NULL Fern i I ZRIA{E; buffering R] PAK -1 Feon 15 i 2k
INME. name 29 ZWALLR A T R A4 . RIMEHRE] NULL, 5 XSEWE2ERR, HS5H
io.open () ERENHSCHY.

i T Python A A CHIZM)Z, HILFFENTS OS S HHIAFHE G 27 LA Fh )
(BIANEE RSN ) o

AE 3.2 A B AT 20 name J&

int PyObject_AsFileDescriptor (PyObject *p)
& FFasE ABL $415 p RIRAYSCUHRFFME R int R IE] . ARG ek, MR A A . AR A2,
MANRRT GAFAE £1leno () FENPIIZ I B ELAUR Bl —NBE, AR R SUHR AR
(IR ], SR RF B S IR ] -1

PyObject *PyFile_GetLine (PyObject *p, int n)
Bl #agilA. BTRUE ABL 4T p.readline ([n]) , EMEREMRAG p HEER—1T. p
A PAR SRR EHAT readline () ARG AR njd 0, WITCIBZATRY BT, #5
SRR AT Q2R 0 KT 0, WMIMSCUF S BURNEIE n AN 7Y W RAR BT —3 7)o AEX AP
DUF, RS EIBELA SRR, WHRIE ZS FAF R E2, W3R n/hF 0, MG B A Al 25 132 B
—47, ARRARAZ R EIA SRR, WG] % EOFError,

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H5 io.open_code () WIEHEATH, FHIES ML Frit i FAR PR 21 .

The handler is a function of type:

type Py_OpenCodeHookFunction
Z Ay T PyObject *(*) (PyObject *path, void *userData), I path & i {%

“HPyUnicodeObject,
userData F55T W% NF T B8 T8 TR BT RE R R IZ AT IR AT, 85T B B 4R )
Python R 7.
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BTN FEIIHE T AR R, 3 E i AT B #T 3 ABE, BRIECRIENT A
FRS e E BAE sys .modules HH ],

— B T0E, EMARERRE IR B, ZJEXPyFile SetOpenCodeHook () WYH IR
W, GRPREASC awwiiate, BRECR IR -1 HFIRE— DR .
PR BT AL A iAE Py Tnitialize () ZHTH .
5| & —~ # 11 Ff setopencodehook, RNFHALITS4L,
Added in version 3.8.
int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)

B T HUE ABL FEXR obj G ASNEXR po flags ME— LRI & Py PRINT_RAW; QIRLE, N
BAXMGRM str () AR repr () BIIRHRE 0, KIGHERE] -1; KF5CE T L1575

int PyFile_WriteString (const char *s, PyObject *p)
B T AEE ABL REFAFER s HASCEXTR po IR [E] 0 SRR ] 15 530 A 574

8.6.2 HIRITR

PyTypeObject PyModule_Type

& T FaE ABL XA~ C 2RI f| Py TypeOb ject FI3EF R Python FRFRERZETN . fF Python F2 /%
ZEBI g RFE N types .ModuleType,

int PyModule_Check (PyObject *p)
2 p FBHSERNG, SO AN R R B A . %R EOKIE A R .
int PyModule_CheckExact (PyObject *p)
%P AR R PR G AR PyModule Type H)FRAMIR RN IR B EAH . 2% & EOK LA 1 0]

PyObject *PyModule_NewObject (PyObject *name)

BEME: #ragFl A . BT ROE ABL A 3.7 pee. IRPETIACH S, HEME _ name_ ky name .
WA R @M __name_ ,_ doc_ ,_ package_ ,and __loader__ #i&#iAZNEKE. (G )E
PEBRT __name_ #{i%H None). VMMM M4424E _ file  JEME.

Added in version 3.3.
TE 34 fRAKAEASTE: ]k _ package_ il __loader_ ik A None.

PyObject *PyModule_New (const char *name)
Befd: #ag518A. BT RUE ABL XRMFPyModule NewObject (), {HHAFN UTF-8 4t
AP AFHI A /2 Unicode XF4R .
PyObject *PyModule_GetDict (PyObject *module)
BEME: NG FIR . B THE ABL IRIUSEH module () fiy 44 5 [A) B 7 HLAT 425 BERFR S EHRE
W) __dict_ @M. R module g — MRS G (BBHXT RN TRE) , W5k
SystemError Jfi&[H] NULL,
YA HoA PyModule_* Fll PyObject _* pRELIMAZE FARBMPMIRL) __dict_ .
PyObject *PyModule_GetNameObject (PyObject *module)

BwEME: #eg3 A, B FRE ABL B 3.7 paAe. 1R[A] module If) __name_ {H. WIHFAHARIR %
B, SHEWRENR—NFERER, M5k systemError & NULL.

Added in version 3.3.

const char *PyModule_GetName (PyObject *module)
J& T fa5E ABL 22{0 T PyModule GetNameObject () {HiRH] 'ut £-8" RS FR.
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void *PyModule_GetState (PyObject *module)
B FAEE ABL R BIREHAY PR, W2, R BIE RAERIHA) B N B N AR R BT, B

NULL, & PyModuleDef.m size,
PyModuleDef *PyModule_GetDef (PyObject *module)

BT s ABL SE[T95 A BEH U BT 1 () Pyiodiu 1 eDe £ S5 HPRIITEEE, 303 AN B HUR 12 (8 7
S5 Hy R SOV & ] NUTL.

PyObject *PyModule_GetFilenameObject (PyObject *module)

B #ag iR . BT iE ABL R module () __file_ J@PERTIMEIT) ARSI SCIF4 . 10
FIBPERE S, SZ AR EANZ A Unicode FAFH, M5 % SystemError Jfi[u] NULL; 7E
A B 1]~ 1] Unicode XF4LHY5] ] o

Added in version 3.2.
const char *PyModule_GetFilename (PyObject *module)
J&F a5 ABL il T PyModule_GetFilenameObject () {HELR 8] gyt A utf-8" (S04 -
H 32 A # M: PyModule GetFilename () X T K 0l 44 1% ) SC 4 £ & 5] k&

UnicodeEncodeError, gl PyModule_GetFilenameObject (),

Mgt C 1R

Bith it Sl 2TV AR (SEwGEAE B mIL=E) | SRR amiFaE (i
M PyImport_AppendInittab () FRMFIIEALEEL) 35 217 building 5 extending-with-embedding |
FETEN -

WIRALBREL ] DA Py Module Create () A AN—H e LG, IR I 55 BE64 Bt R A
FE LSRRGSR 2 BRIiate” .

type PyModuleDef

& THE ABL (L3P AR ) . B A5, ERIFOIBRIB R IR A (5 5. AR
A — RSO IG fAE B

PyModuleDef Base m_base
BRI R BT G4 R PyModuleDef_HEAD_INIT,
const char *m_name
PRI 24 R o
const char *m_doc
BB SO A7 —fR& @A PyDoc STRVAR G I SR FAFER AL &
Py_ssize_tm_size

A PAMERBLS PR S ORAFAE A BB I L A7 Dk rp . (i fi PyModule _GetState () &
R, MARRIAEFSERX . XA eSS TR 2 e -

XA A DR B BRI R m_size 7)C, FFAEW I m_free siBl (URAFAE) TEHGH 2
PR SR R o

Ffm_size WHEHN -1, BREXMEHIEA SRR, WA SR TR

FRHBCEOGARTA(E, BRERR AT ARG, FH8E ARSI E BN RN 2
BB 2RI m_size,

W PEP 3121 T f# .
PyMethodDef *m_methods
— MBS, i PyMethodDe filik . WNAMEHEA gL, RIPAY NULL.
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PyModuleDef _Slot *m_slots

X 22 B BERI IR AL IO 0 i SCZLS AL, PA—A> {0, NULL} ZAHE5HR. 2400 i B
WIMEALET, m_slots /5> NULL,

T 3.5 A KRS A8 3.5 CZ A, MR U il NULL, FF9iE SN
inquirym_reload

traverseproc m_traverse

ERSHRNT G (845735 1 W 7y 393 ) 8] Pt 7 R 5, RN 2200 NULL

G0 AR HORR 2 T SR AE 1 AR 2 E U 2 0 UL R . FE R 2 e R AT 2 B
(R Py _mod_exec %k) SRBTIXFMEN . THYIHLBL, WMHFm size KT 0 HEHURZS
(HPyModule_GetState () IR[H]) K NULL NIALE FH IR
T 3.9 WA A R AR o AR HUIR S B 4 Bl 2 BT TR A

inquirym_clear
FEABEHROT G2 () 37 30 [ S L300 [ T ) v B bR B, SRR TR 20k NULL.
G0 SR AR HORR 2 TR0 SR AEL 1 A 2 T U 2 0 DL R . FE R 2 e R AT 2 B

(W Py_mod_exec &%) MIBT XM . ERHYIHBL, WHEn_size KT 0 HEHORES
(HPyModule GetState () iR[H]) k NULL WA £ A R %L

WGPy Typeobject. tp_clear HifE, XA BRI A BB EARGRERRTHN . filin, 24
513 PR DAB AN A BRI , L PO m_ £ree, LA IRER LR I 26
e 3.9 A K AR T ARSI 7 e 2 AN A

Jfreefunc m_free
TERLHRA G ARG ] TR F B e 8, A2 RANTG 2404 NULL.

0 RARE AR S © B 37 SR AL 3 R 43 TE TS 2> 98 Y 0 o . FEREHR A 2 5 AR IAT Z Bl
(W Py_mod_exec th¥) B TXFEI. HEHHUIMYL, R size KT 0 HEYURES
(thPyModule_GetState () iRInl) A NULL JIAS 1 FH R %L

TE 3.9 A A AR T AEREHOIRAS B e 2 AT FHR I -

BB EMIEt

BEHRAI IR A B BT DA LR QBT IR I R, B “ERRT Bl da e, (1) AR PR G 8 ek 5 1
PyObject *PyModule_Create (PyModuleDef *def)
B #eg 5l A, RIETE def ham b ny e A& DH BT S B AT N
FPyModule CreateZ2 () ¥ module_api_version 1 F) PYTHON_API_VERSION,
PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

BEE: FHag sl A. B TRE ABL QI —DH MBS, ESE def R E L, BE
API iU A h 280 module_api_version . W RAZ A 5 IEAE B 170 fRR 8 AR AN S, 00 2 il %

RuntimeWarning,

#il: REBNERNZ T PyModule Create () UMM MLEREL, BRIFIRIGEFEBNE.

FEWIAR AL R BR[0T 2 1, A SRR Gl (] PyModule_AddObjectRef () S pREHIHTIHTE.
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ShrEait

FBEY RS —MFRXEER “SWEwBL” . PAXM B 20 A A9FT 2 5 25 Python
BB WG R A 2 U & BRI B G S i AT AT M & B FE A Gt S 6 X Rh X2 28T 251
_new__ () M __init__ () K.

5 B B i b QB BN, X SRR 2 BB AR FEBR sys.modules 5% H I E T AR,
R 2B — BT 4, T TH B 0 2 B8R 8 B B2 3% el H b W% Python BIHAISAE. BR
INTEOLT, ARPE R AN OB Y Z2 BT S 12 58 A B S 1) = e JH A — AN 1 B ACAS 1 55 ) LA
Heo XERE A IRSHN Z 2B 5 (Flanfli H pyModule_GetsState () ) B H A (B ANBEELY)
_dict__ BffiflPyType_FromSpec () AIEMHFAMA) R ERS.

A ) 2 B Bl IR A B B SRBRR A% S e T AAE 25 o QRIS MBS (AR BT, S8 s T LA B
X s

A5 R Z By Bow #6 4k, 90 4 A o8 %L (Pylnit_modulename) iR [o] — A~ ) 5 4 %5 fm_slots J&
fpyModuleDef SLfil. YEEHGRMIZHT, X4~ PyModuleDef SLBIAZNSEHE I LA R Btk :

PyObject *PyModuleDef_Init (PyModuleDef *def)

BEMA: BT . BT ERUE ABL A 3.5 e BiPREHGE L@ — N IEFIRI 4 LY Python X 42,
A IR R BT T4

R, PyObject * [ def , HIMRAAMRER, IR NULL.
Added in version 3.5.
B E SR m_slots JR AL A04R 7] —> PyModuleDef_Slot Z5HA%4L:
type PyModuleDef_Slot

int slot
FEALID, AR TIZE0 T A b s
void *value
REQAAE, HA SORPLTRE(L 1D,
Added in version 3.5.
m_slots ZRALAIFLA—A~ id 2y O FIREALEE A
A RIRE AR A
Py_mod_create
B E R AL T CAG BB R R A B ALY value F85T W78 In]— > HA TR 224 1 SR AL
PyObject *create_module (PyObject *spec, PyModuleDef *def)
R Z—> ModuleSpec SEfil, 41 PEP 451 fiE SUY, DARASEHE SCo B 23R [l —4S 8
B R, B RE— P RIFIR ] NULL,

PUPREOY - F5 fi/ME . R, BRI AT Python AAH5, A2 FRR 5 A R — M oi bk

Al g SECIRIEER

ZA~ Py_mod_create M ARETE—MEHE LR E

WERAKRIRE Py_mod_create, FANHHRFLH Pyodule New () GlE—AEEAYBIHNIR . 4

PRI H spec MAEE X, VARV AL S ZS 1 PR 5 T A THE B2 4540 v i 6 ¥ )l i3 75

FEHEAAR I AT, [ 35w — Mg .

AR IR B RGN PyModule  Type HISEHI. ARMRAS I, HEE ZRR BRI

A EBIEM. B2, W pyModuleDef HAJENULL f m_traverse,m_clear,m_free; JE

T m_size; m#H Py_mod_create PASMUHENIN HfEIRE] PyModule_Type )56,
Py_mod_exec

HE — MMIETE T DA PATBER R. XE A T HAAT—4 Python BB AURD : @, IERR & 1A
b ) | T I = O ATSE A (IR
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int exec_module (PyObject *module)

WERARSE T 24 Py_mod_exec fiiL, FHEIENILE *m_slots* %Ki vty BRI 4T Ab B o
Py_mod_multiple_interpreters
FRE A TR —
Py_MOD_MULTIPLE_INTERPRETERS_NOT_ SUPPORTED
LA SCRTE TR A
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
B SCRAE TR TP A (HRREN LA EIE S RS GIL. (2 L isolating-extensions-

howto, )
Py_MOD_PER_INTERPRETER_GIIL_SUPPORTED

AR TR T A, BRI BN H O GIL, (31, isolating-extensions-howto., )
S 7 e 5 T - FRRER Th S A AR 15 22 R
TE—MEHE P AR E £ Py_mod_multiple_interpreters ffifi.

m B Ok % &£ Py _mod_multiple_interpreters, N 5 A ML # B A N
Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED.,

Added in version 3.12.
HRZH BRI Z 4075, 7525 PEP:489

RERRBIZE L

M Z B BTG ET, FF U U R B, TEShAS R A R R, FTDAEME A EAT. T
B, WA PyModule_FromDefAndSpec #ll PyModule_ExecDef R5ZHEHI#) Ih{b— Mk
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
BEME: #eg51 A . RIETE def H4h i SR ModuleSpec spec ] @ —ASFHABHN 5. BT
BT PyModule FrombDefAndSpec? () ¥ module_api_version %5 PYTHON_API_VERSION,
Added in version 3.5.

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
B #a95I . BT IE ABL B 3.7 L. BIE— BRI R, TS def Fl spec o5

SE X, BLE APYIUA ) 4 module_api_version. WSRVANTA S IEAEETIOMRERIUA AT, M2
fill’F RuntimeWarning.

#1k: KB RRL R 2y odule_rrombefandspec () (BRUFBCREL, WRARiRsEF %
e

Added in version 3.5.

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
B FRUE ABL 8 3.7 made. JUTSHL *def* Ha IERHIIATIY (Py_mod_exec).
Added in version 3.5.

int PyModule_SetDocString (PyObject *module, const char *docstring)

B TRE ABL B 3.7 pa A2 fF *module* ) A4 FF AF 5 X E A *docstring®. 24 fifi H
PyModule_Create 3{ PyModule_FromDefAndSpec M PyModuleDef A E, & H3h
VA e PR R

Added in version 3.5.
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int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

& TR ABL B 3.7 prAe. F5PA NULL g5 1Y *functions™ £ 2H v (1) R A 7S N 3] *module* ik,
HXPAZHBEZAN, WS S5pyMethodbef SR (B TR ar 42500, £ CH
SEPLIARER G CRE TR E A BRI A28, 5 Python JEAYSLHI ESRALL) o M4
PyModule_Create 8{ PyModule_FromDefAndSpec M PyModuleDef fEHm), £ H3hE
FHIL R %R

Added in version 3.5.

XfREH

iR g (R B iRt ) Bo B AT R GO T B e g (2Bl iate ), ATRAGE LA B8
B, RAE B IR AR RS

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

J&FFasE ABL B 3.10 prie. F— AP H5H *name* 5% G012 *module® B, X 2&— 7 #Y
PREL, T PATERLHR AR A Ak pR B P (i .

WS, R&E 0. MR EAEANR, FlkFEIRN -1,
IR *value* A NULL, iR[W] NULL., ZEVAA B ARG, SAHH 2.
FE =B

(

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

¥

AT ] DA RS 2 UG 2 obj 245 NULL:

L

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;
return res;

}

HERAE MO R 24 (# ] Py_XDECREF () [fiANJ& Py_DECREF (), [K4 obj Wfig A NULL,
Added in version 3.10.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

% FHaE ABL Bl FryModule AddObjectRef (), {HETEMINIHAE—AXT value 95 H (4N
FEIRME 0 1H).

WEFE T B PyModule AddObjectRef () %L, W MR PyModule AddObject () HREUR
o5 85E | it

ik SHAGEG R RECAR, PyModule_AddObject () HAE WIIRIRERN value 15| 1 -
X ERE WA EEHR B, P87 W7 S AL A DRI T8l *value* Y /i Py_DECREF (),
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bR vany filF

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 O;

XA T 0] DAS A g A A obj 245 A NULL:

static int
add_spam (PyObject *module, int value)
{

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 O;

AR UL T W24 (] Py_XDECREF () [fiifN/& Py_DECREF (), [F} obj W[BEN NULL,

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)

V& T RE ABL KRB *name* BYREALE FHAANE “module™ Herr. XAy R R HCHT PALE
BRI R AR O P . SRR AR D8, R IE] -1, ERIE] 0.

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
B T hEsE ABL FF— A HRN *name* [ FAFER H RSN E] *module® B . XA 5 R A R] DA
TERBRIAIIA RO P AT . FAFER *value* AAZHDA NULL S5 . AR A ARG DR, &Ml -1, IR
o] 0,

PyModule_AddIntMacro (module, macro)
B — DB A &R MNP *module* B M. & FK A {EH A *macro* Z . B 40,
PyModule_AddIntMacro (module, AF_ INET YE{E 5 *AF_INET* ({3 Al & *AF_INET* ¥%
Im#| *module* Fidkrfr. MIRK LR, & , JBEIRIE] O

PyModule_AddStringMacro (module, macro)
B A FAF R IR N E] *module R,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
B FHE ABL @ 3.10 g, F¢—DRBX RIS B module BEHR . SR 5238 13 75 bR KA
MPyType_Ready () SERMIRM. RASRIGLFRINE cp_name FJa— DB ZIRHHIY . WA
KSRGS, Bl -1, R E 0.

Added in version 3.9.
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EREIR

FRLT BRI UG A QAT DALE 24 B R & R SO e R BB XA S A B E 5 I, BT
PAREZAE T 42

XL R AN TE I Tl 2 Hr Bov ap AL B R, DR SR T DA — VR E SR 2 MR AR
PyObject *PyState_FindModule (PyModuleDef *def)

BEME: AR . BT EOE ABL IR B2Y HiERESE H Hl def QRIS . b SR A
M Ed Py state AddModule () BB IMEIARERCRS T AR IRASE A B AORTH 52 |
R SR AP N B RRE IR, iR [B] NULL,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

B FROE ABL g 3.3 maAz. K% 45 R B0 BE BT G B i B R R R OIR S X % Al
wtPySstate FindModule () FihIZFEHTS .

BUEGE T BB BRI SR AL B AR EA

Python &7 A — M5 H 318 ] PyState_AddModule, [H i M A H W] 4R 1k A5 H il
MERKALEN (HBEAEL) . BB MNESTR s eREE%ER T
PyState_FindModule HJIHHL A BN EM . WEREEE RN 7L AV (28
WHERNE, S0y e SR SR 3 RS RN ) -
i T Ip b 2545717 GIL.
R M 0 B KRR A -1
Added in version 3.3.

int PyState_RemoveModule (PyModuleDef *def)

B TRUE ABL B 3.3 iaAe. MRREARIRAS RS IR i def BIREROBEHOS R . iR [E] O, & 2 KinFiR
M -1,

W H B 2 GIL.
Added in version 3.3.

8.6.3 XA ZBWIR

Python $2{E TP HIA AR R . SB— R PSIA NS, BTSSR __getitem () IFARER)F
Gl B AN TR SR AR, 8 A I R AR X4
FAEIR L N SR EAR
PyTypeObject PySeqIlter_Type
& T iaE ABL PySeqTter New () 1RFIZEAERXIRAGFBXT LN EF I LB NE KL iter ()
W B SHOE .
int PySeqIter_Check (PyObject *op)
MR op AR Py SegTter Type MIRMIE(E. BERECE RS MIHAT.
PyObject *PySeqIter_New (PyObject *seq)

Bl #e93 A & T EUE ABL IR — A5 RUF I G2 M R AR seq. MFHITT P42
fE51% IndexError I, IEMLH

PyTypeObject PyCallIter_Type
& FHasE ABL HigE$PyCcalllter New () Ml iter () PE BREAINSHOIL IR %S 250 5
EIIROE

int PyCallIter_Check (PyObject *op)
W op WA PyCalllter Type WIREIF{H. MERELE RS MIIIT.
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PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)

B fh: #ay3l A BT RUE ABL IR —ASHE S 5B callable AT VAJRATAN ] DATESL
ARG LT A Python R IXTER s AU AR %R AR AT —AIH o 24 callable
AR [0 sentinel FY(EI), EARFA L.

8.6.4 HIRFFIER

PR RARA R R LR X SR B TR R A F s

PyTypeObject PyProperty_Type
& T HE ABL NIRRT AN 5 .

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BeME: #agilA. BT E ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BeME: #agilA. BT HUE ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BeME: #agi7lA. BT RUE ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEME: #agT .

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BeME: #ag37lA. BT RE ABL

int PyDescr_IsData (PyObject *descr)
WERHIAFTX G descr fAR & — N EAE BN BIEHERE, 80 MR B R 2 — kbR bl
0. descr WMUN—AIAFFRIGE s AN UEATHE AR -

PyObject *PyWrapper_New (PyObject*, PyObject*)
BeEME: #HagilA. & T ABL

8.6.5 Y1 HItg

PyTypeObject PySlice_Type
& T HUE ABL g1 W REREXS G . B 5 Python 2T slice @AM FEMIXI4.

int PySlice_Check (PyObject *ob)
WA ob J&—A> slice XFZNIR T EAH; ob WABURA NULL. IRREUE & 22 AT«

PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
B fa: #agil M. J&TRUE ABL IREI—NHALEHRBYI R XS, start, stop F step TE S 29
FIAEE slice X GAH R4 FRAY R PR (E . I LE{E A AEAT— R TT LASH NULL, ZEX MO0 F 6T
None EAXf W J@PEREL.  ANARFN G ICE 4 Be 3R o] NULL.

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t

*step)

& T ABL MY X4 slice $2HU start, stop Al step 5|5, K FIKEMN N length. KT length
P55 24 A R
SRR O, SRR E] -1 H HARERE (RIEEARG SN None HICEBE A HEAL,
TEXAMF O TR -1 I IR E— A7) .
PRATREAN A TS e R
T 3.2 WA KRS T 2 i slice TR ST SRR 2 PySliceObject *,
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int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step, Py_ssize_t *slicelength)

& F e ABL PySlice_GetIndices () WA AEA. MY FXTH slice $EEL start, stop F step 2%
15, FEFIREERA length, FH-X50) 7 K BEARFEAE slicelength i, BRI RS 52 A58
Yl —8 o X8y ).

SR ] O, IR ] -1 I HAN BB R

P MR T RS KNP AR UL AN LA . R E R g h Pysiice_Unpack ()
MpPyslice AdjustIndices () A, Hp

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) <o
—0) |
// return error

}

SR

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

TE 3.2 MUAS KA AR 2 1 slice TS IS A1 )E PySliceObject*,

JE3.6.1 JRARLAEAST: 4 py_LIMITED_APTI AR EBIXE N 0x03050400 5 003060000 2
A (AEFERR) B 003060100 B{ B K] PySlice_GetIndicesEx () &8Il H—4
ffif] PySlice_Unpack () #l PySlice_AdjustIndices () 7. 4L start, stop Fl step 2% %
BRAE

H 3.6.1 RAFH: WHE py_LIMITED_API % B N/NT 0x03050400 B 003060000 5
0x03060100 Z[A|ME (AUIEBRR) N PySlice_GetIndicesEx () NEFHMKEEL.

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

& TFRE ABL B 3.7 Az, Y)W G bRt start, stop 1 step Z0Hf R FEHCH C 3% Bl
KT PY_SSIZE_T_MAX W{HIE/NA PY_SSIZE_T_MAX, HRERHUEF/NT PY_SSIZE_T_MIN [
start Al stop {HI KK PY_SSIZE_T_MIN, FiEHE/ T -PY_SSIZE_T_MAX ¥ step {HIE KK
-PY_SSIZE_T_MAX,

HAESRE] -1, IR M 0,

Added in version 3.6.1.

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)

BT HRaE ABL B 3.7 Az, $f start/end Y] R 51 SRS E M 70K AT HE . HBTERNRS]
Fo P VSIEE Y R — 20 Ty AT

BBV R K. ILEAE B2 ). AN A Python ff5 .
Added in version 3.6.1.
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Ellipsis 35

PyObject *Py_Ellipsis
The Python E11ipsis object. This object has no methods. Like Py_None, it is an immortal. singleton
object.

T 312 A KAAEH: Py Ellipsis iR AMEXTSR.

8.6.6 MemoryView %5

— A memoryview MR CHHIAL A R4% 0 Fie — A ABAT L HAL T R — 1L 3 ) Python X452,
PyObject *PyMemoryView_FromObject (PyObject *obj)
BEME: #eg7l A . BT EUE ABL MERBEGE X 3L 1 A% 5 178 memoryview X4, WIR obj SCHF
MG XS, W) memoryview XTI H AR/ S, HINE AT RER LR, M) AR lids A 1T
PO MBS .
PyBUF_READ
FT 3 SR g o X ) A«
PyBUF_WRITE
T3 SR T 5 G2 X ) A«
PyObject *PyMemoryView_ FromMemory (char *mem, Py_ssize_t size, int flags)
BEME: #eg51 A . BT ABL B 3.7 AL, R mem {EH K2 v XA H—1 memoryview Xf
% flags W PAS2PyBUF_READ B3 PyBUF_WRITE 2. —.
Added in version 3.3.

PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)
BEME: #8951 A . BT FRaE ABL B 3.11 jpAe. Q@ — D&% E % X 45 view ) memoryview
MR MTRBRTFHEMX, PyMemoryView FromMemory () Je T MEER%L.

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
BEE: #eg3l A . BT e ABL ME SLZEm X 32 RIS 4 A1) > memoryview X G2 contiguous
WAFER (FE'C’ B Fortran order 1) . U A2 HELER), W) memoryview X448 [0 4G AFE. 750,
S 7F H. memoryview F5 [ #1H) bytes X542,
buffertype W DA PyBUF _READ B PyBUF_WRITE WPH—4>.

int PyMemoryView_Check (PyObject *obj)
AR obj J&—> memoryview X R MR [ EAE. H RN RIFAIE memoryview B2, BURELEE
ST .

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
i 1] 5] memoryview {3 Zeinf KA B A Y FEET . mview #6582 —1> memoryview SLH1; XA
ARA TR, R AE O, 75 R T I 7 15t KU -

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
& W memoryview Fr H TRy T OXF f W 4 BF, B W0 R memoryview T i1 B

¥ PyMemoryView FromMemory () B{PyMemoryView FromBuffer () £l Z W i% B NULL,
mview #AHE—> memoryview S o
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8.6.7 8553I AR

Python S “SH51 M fEA—I WG HARRUL, AP ERLBSETI AR . 58— F f 505
RS, AR REHAE T — DO S AR

int PyWeakref_Check (PyObject *ob)

R ob — A5 BB G NLRE B . IR B 2 BT .
int PyWeakref_CheckRef (PyObject *ob)

MR ob 2 — AT IR SRR IF EAE . HERRBUE 2 T .
int PyWeakref_CheckProxy (PyObject *ob)

MR ob 2 — AR SR P EAE . HERRBUE 2 2 T
PyObject *PyWeakref_ NewRef (PyObject *ob, PyObject *callback)

REME: #FHa95] . BT FaE ABL Return a weak reference object for the object ob. This will always return
a new reference, but is not guaranteed to create a new object; an existing reference object may be returned. The
second parameter, callback, can be a callable object that receives notification when ob is garbage collected; it
should accept a single parameter, which will be the weak reference object itself. callback may also be None
or NULL. If ob is not a weakly referenceable object, or if callback is not callable, None, or NULL, this will
return NULL and raise TypeError.

PyObject *PyWeakref NewProxy (PyObject *ob, PyObject *callback)
REME: #4695 A . BT ABL Return a weak reference proxy object for the object ob. This will always
return a new reference, but is not guaranteed to create a new object; an existing proxy object may be returned.
The second parameter, callback, can be a callable object that receives notification when ob is garbage collected;
it should accept a single parameter, which will be the weak reference object itself. callback may also be None
or NULL. If ob is not a weakly referenceable object, or if callback is not callable, None, or NULL, this will
return NULL and raise TypeError.

PyObject *PyWeakref_GetObject (PyObject *ref)
BEME: EANTIR . BT RUE ABL RIEISSE] ] ref M9RG IR S ARG | IR RA AR, W

iR [A] Py_None,

i % R Bk 5] Gl — Aborrowed reference, X TE VR A W S R AE AN G B
MPy_INCREF (), BRIERME T%/\?lﬂ%E’\J%)ﬁ*‘{k%ﬁﬁﬂﬂzHuﬁﬁf%}j’i%ﬁ%ﬁ’}ﬁﬂ%

PyObject *PyWeakref GET_OBJECT (PyObject *ref)

BwEfh: A3, KUT PyWeakref _Getobject (), {HRAHHIRALN .
void PyObject_ClearWeakRefs (PyObject *object)

E{ﬁ‘% UE ABL IEBRECR B tp_dealloc ABRER M AT =555 -

BRRCRF IR A object 15551 TR X 285 | T on] BEAFAERY MR . ERFAE S T By [l 2 5k
IEIO

8.6.8 Capsule %&

A RAR X BERT 1 5 2215 D75 S ) using-capsules..
Added in version 3.1.

type PyCapsule

XAPyobject BT RAMNR—ARHAIE, &M THZHRBE (24 void* #5%1) j@id Python
RIS L EBE HAL C AU C PRELER . EHHPUIRIEAE— M S C BB TE H A
Berbral Y, AR AT DAGE RS ADIL R 5 AR Sh AN R i A v i Y C APL
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type PyCapsule_Destructor
B T HaE ABL Capsule FUATHIAR MRS, 5 SLATH -

[typedef void (*PyCapsule_Destructor) (PyObject *);

Z W PyCapsule_New () H3KHL PyCapsule_Destructor & [ {H 15 X .
int PyCapsule_CheckExact (PyObject *p)
WRSHUE—APyCapsule MERMIEAE. IRECDE S M PAT

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)

BEE: FHegil A, BT ABL GE— 3355 T pointer BjPyCapsule, pointer 2% 0] DA N
NULL,

AR B E — A 57 1R [8] NULL,

FAFE name W] PAJE NULL @ — M8 A RN C FAFRIIEEr . WERA K NULL, W45 R
ML capsule K (SR FLVFAE destructor HRETE . )

IR destructor ZH0UAR R NULL, W24 T 964 S i REF AT capsule 1S HOCREH

R I capsule K 9 OR A7 R — AL H R JE M, W name [V 24 B 4E E A modulename.
attributename, X AVFHAMBEEH Pycapsule _Tmport () F5 A capsule,

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
B T RE ABL SEHURTFAE capsule "1 pointer . A SN BE B — 4575 I iR o] NULL,

name ZENH 5 capsule FIEME I 2 FRSE & WRTEAEAE capsule FFHYZFRAE NULL , £ AR
name WAAZZ NULL., Python {# [ C B stremp () S EG#E capsule 7K.

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
& T HE ABL 3R PIERAFAE capsule HPH M MG &% . TESR BN B — A 5w IR [B] NULL.

capsule H 5 NULL #r 4 #% 2 & % W, X & ff 15 NULL iR [\ 65 28 B 0 3 il
HPyCapsule Isvalid() BPyErr Occurred () JjHEE .

void *PyCapsule_GetContext (PyObject *capsule)
B F15E ABL IR BIRAFAE capsule HI 2T TN 3. FERMON CE — 4> IR ] NULL,

capsule H A NULL | F 2 & %K. X & 15 NULL R [ Y LR G 3 il
HPyCapsule IsValid() B{PyErr Occurred () FiHEE: X,

const char *PyCapsule_GetName (PyObject *capsule)
& T haE ABL iR FIRAFAE capsule S HI AR FERICIHE —A 54 HF & 7] NULL.

capsule H 7 NULL % % 2 & & M. X & 15 NULL ok [ F 28 B G 6 il
HPyCapsule Isvalid() 8{PyErr_Occurred () G X,

void *PyCapsule_Import (const char *name, int no_block)

B THE ABL LR NI B SR S A ) C W RIEET . name L2 N 45 AR IEN)
SRR, MR module.attribute Xk, MHFFAEELEE Y name W5 74 R 58 4 VERL o

BCIIIFHR [] capsule (1) NFE 454, 6 R MO B — A~ F8 R ] NULL.,
1 3.3 WA K AEAE T no_block ANFA LA o

int PyCapsule_IsValid (PyObject *capsule, const char *name)

B TR E ABL Wi & capsule 52 75 /& — A~ H M. A A capsule £ 1 A S NULL, f%
WPyCapsule CheckExact (), TEHEPHFEM—A K NULL #3541, 7 HENE LS name
222 [UN WG f’%lfﬁjpyCapsule GetpPointer () TfRUMATXS capsule £ FRFEAT LA A KAF . .)

P iE YL, WIRPyCapsule Isvalid () REIEfE, WIXHMEMiFHLE (PAPyCapsule_Get i3k
AT BRI K ) AR AR AR IE 22 3

RN RA RO TR AR 2 FRNR R 75 0R PRE—EAR SR
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int PyCapsule_SetContext (PyObject *capsule, void *context)
& T 1EE ABL Xf capsule NFRI_EF SCHRETCH context .
SRR 00 SRIKIG R [0 JEBAEH BB — R
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
& FFaiE ABL ¥ capsule NESHIBTRISSRE N destructor
IR IE] 0 S et ik [A] HE AT B E— A
int PyCapsule_SetName (PyObject *capsule, const char *name)

& T Fa5E ABL ¥ capsule W2 FREH name, YRR NULL, W FRIFFAE A0 L capsule BT
Ko WRZ HIPRFFAE capsule H1IY) name A4 NULL, WAL 0REE .

JEEI IR 00 SRS i ] JE A I BB —

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
& T 1EE ABL X capsule R 254651 N pointer. $8%F AR W]2l NULL.
SR [] 0. S [ JE T I B R

8.6.9 Mtz

type PyFrameObject

BT 20 APL (fF A REMa2EMR) . T TREBWIR R ARG C 511K .

LT ALY I RVAR S DA

A 3.1 JRAS A AR T SR AR 5 M AAT C APL SR . 1 2 What's New entry T i1 .
" PAME R PyEval_GetFrame () 5PyThreadState GetFrame () Z3RE—WIRF 4.
W52 Reflection |
PyTypeObject PyFrame_Type

WX A MZEAL, E 5 Python EHIY types . FrameType 22 [[—X 4.

TE 311 JUA R AASTE: FEZ FiA s, WRAUHEASE <frameobject .h> Z A [i].
int PyFrame_Check (PyObject *obj)

W2 obj j&— Wik R MR [l AE .

A 3. RA R AAR T FEZ BRA T, AR <frameobject .h> ZJFA .
PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)

ARH frame 37— ML,

AR [0l —Astrong reference, BE IR frame PATINBMIIIR[A] NULL,

Added in version 3.9.
PyObject *PyFrame_GetBuiltins (PyFrameObject *frame)

PRHL frame B £_builtins Jg.

1R8] — strong reference., WEEFRANE] A NULL,

Added in version 3.11.
PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)

& TR ABL B 3.10 iade. 3L frame FYACHS .

iR [8]—~~strong reference

50 (WifCRY) RArh NULL.

Added in version 3.9.
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PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

IRBANA ZWIR A e . PIEEE R AR s, B0 IS U B A B Ir A ok NULL. R
5| kRE, RIHEHR F{E N NULL.

1R [B]—ANstrong reference, BYF NULL.,
Added in version 3.11.
PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
HREL frame 1Y) £_globals Jg .
iR [B]—~~strong reference, WZEHANT] 2y NULL,
Added in version 3.11.
int PyFrame_GetLasti (PyFrameObject *frame)
PRHL frame B £_lasti @,
IR frame.f_lasti A None JIJ3R[HE] -1,
Added in version 3.11.
PyObject *PyFrame_GetVar (PyFrameObject *frame, PyObject *name)
FREL frame B)72% & name.,
o SIS IR [l — AN 1) A8 BB strong reference s
* 5|’k NameError JfiR [\ NULL 4I5R% A8 & AAFAE
* Gk SHE IR M “NULL 4%
name W2 str B8R,
Added in version 3.12.
PyObject *PyFrame_GetVarString (PyFrameObject *frame, const char *name)
MpyFrame_Getvar () #fl, (HIZAS &4 2&— Ml UTE-8 4ufidf) C F45H:
Added in version 3.12.

PyObject *PyFrame_GetLocals (PyFrameObject *frame)
Get the frame’s £_locals attribute (dict).

iR [B]—~~strong reference
Added in version 3.11.

int PyFrame_GetLineNumber (PyframeObject *frame)
BT EE ABL A 3,10 ¥ide. I frame MATERRHOT 5

REL

BRI :pep:523, WML HEE .
struct _PyInterpreterFrame
PRGN BT
Added in version 3.11.

PyObject *PyUnstable_InterpreterFrame_GetCode (struct _PylnterpreterFrame *frame) ;

XJg A8 APL, ERITER BT R P A &G

R B —ANFE )it RS X5 i strong reference
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Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLasti (struct _PylnterpreterFrame *frame) ;

XJg A8 APL, ERITER TR P A &G AL

PEFAT IS R ] 2 i JE AT FR 2
Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLine (struct _PylnterpreterFrame *frame) ;

XJg A8 APL, ERITER BTGRP A &G AL

RPNEAEATIORE AT, WREAETTE, Wk El-1.
Added in version 3.12.

8.6.10 A mMEEXR

A AR S 2 Python FIOR SEELA: BUAR B AR TS . EAE R W A=A R ECR A 8, A ZE
LR H PyGen_New () B{PyGen_NewWithQualName (),

type PyGenObject

MTF AR C Z5H ik
PyTypeObject PyGen_Type

ESIe R U E DU VAHESITH i S8
int PyGen_Check (PyObject *ob)

MR ob Jj&—1> generator X MR [A EL{E ; ob WA A NULL. IR &2 AT .
int PyGen_CheckExact (PyObject *ob)

MR ob A E PyGen_Type WIRIMEAE; ob WAZIA N NULL. BEpRELEE SN ATT .
PyObject *PyGen_New ( PyFrameObject *frame)

BwEME: FHa95I R . ET frame XL AN EFH IR B — A E AT S . RS BUE —ANXT frame
K5I H . SEHUR A NULL,

PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

B #ag 7l A BT frame X G A @ H R ] — AN B AR M AF AT S, H __name_ F
__qualname__ %N name 1 qualname. I k%502 BGE —AXF frame (95| . frame Z: 50070
AN NULL,

8.6.11 {HIEXsR
Added in version 3.5.
PR SR ] async 3B R HOR R
type PyCoroObject
TR C S5t 1A
PyTypeObject PyCoro_Type
SRR GO BRI R
int PyCoro_CheckExact (PyObject *ob)
W2 ob KK ALZE PyCoro_Type WIRRIF(E; ob WAUARA NULL. BLRREUEE 2 AT .
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PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BE A B iR ET frame MR AR —ADF WXL, Hf __name__ F
__qualname__ &N name Fl qualname, W, o852 WAS— Xt frame W5 H . frame S50
ANH NULL,

8.6.12 L T ELEEMR

Added in version 3.7.
TE 3.7.1 WUAS A A= AR o

Frik: fEPython3.7.1 iy bR 33 & C APTIYZE A 1 SRCA M Pyob ject $REHTIA @ Py Context,

PyContextVar P\t PyContextToken, fillN:

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (wvoid) ;

THZ ] bpo-34762 T RIENE .

B EANG T contextvars fEHE 2 C APIL,
type PyContext
JIT3%/R8 contextvars.Context X4 C Z5H{4&,
type PyContextVar
F T %/~ contextvars.ContextVar %411 C §5M {4k,
type PyContextToken
T/~ contextvars . Token %411 C G5H 14,
PyTypeObject PyContext_Type
Fn context JEUAAINT L
PyTypeObject PyContextVar_Type
ZE7R context variable 25T TN 42
PyTypeObject PyContextToken_Type
Z$7R context variable token TR AN 42,
KRR
int PyContext_CheckExact (PyObject *0)
W o KRB Py Context_Type WIRIIFAH. o MAURA NULL. BLERELE R IMIAT .
int PyContextVar_CheckExact (PyObject *0)
W2 0 KRB PyContext Var_ Type MR E(H. o IIAN NULL. HHELE R 2 BT .
int PyContextToken_CheckExact (PyObject *0)
2R o (KA N Py Context Token_Type MIR[BIEAH . o WA NULL, BELRRAUE 22 IMININAT.
RSO B R A
PyObject *PyContext_New (void)
Bea: #Faggl A, A BSOS IR AR SBR[ NULL,
PyObject *PyContext_Copy (PyObject *ctx)
BEME: #reg A QIERTE AR cov BTN SOMGREEEE DL, QiR A A A iR R [B] NULL,
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PyObject *PyContext_CopyCurrent (void)
Befh: #agil A, QA ETZRE BT SO DL, IR R AR R R AR W] NULL,
int PyContext_Enter (PyObject *ctx)
K coc B BT ST R 3Ce MEhERRE] 0, HAASEHR R -1,
int PyContext_Exit (PyObject *ctx)
WOHBE coe ETFSOFRZ BIRY BRSO R 24 BT AR R 24730 7R 3Ce ISR [e] 0, R ]
-1,
o &S i
PyObject *PyContextVar_New (const char *name, PyObject *def)

BEME: #Hag3l A . BIE— D ContextVar X4 . B2 name BT ARG EMRXEW. BS
def Ry bR RS EBME, BN NULL 2R CEBRAME . W A4 ER, X2k [F] NULL,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
RPN SOEEAE. R ARG AR P A A S, IR -1, AR R AR, TR TR
FIMfE, HRRMEP07,
WERIRH] |3, value RE2FR M ERIFEE . QAR TR SRR A HE], value FHET :
o default_value, {F-9F NULL;
o var PERIME, AAORIE NULL;

e NULL

B 7RI NULL, XARRE IR I —ASH 5 .
PyObject *PyContextVar_Set (PyObject *var, PyObject *value)

BEME: #4238 . FEMSTET R SO var 358 value. 3R VAR IS S0 B TR 2, ol SR
KA FE R INR [B] NUL L,

int PyContextVar_Reset (PyObject *var, PyObject *token)

P B RS var BRIRFSEE N EAEIR [H] oken [ PyContextVar_Set () #RMZ AIFPIRES. 1t
PRSI R A O, R -1,

8.6.13 DateTime Y{%&

datetime BIHFRAL T & F HIPHIN R0 G . AEMATX LR B2 BT, AR ARG PR ACRS h A0 35 2k S
datetime.h (i & M SO R 4LFEAE Python.h H1), I H PyDateTime_ IMPORT W% 8 & # i
A, AR IR IR (LB B — 3820, AN SRR C SRR R BT A — S 2 it
PyDateTimeAPI 1, EXFHTFIIRIZEHTHEA
type PyDateTime_Date

PyObject BXATZEAUFIR Python H XS4 .
type PyDateTime_DateTime

PyObject WIXATRAKIR Python H I X4 .
type PyDateTime_Time

PyObject IXATZEAFIR Python B HIXF 4.
type PyDateTime_Delta

PyObject WX ATZRALKIRPIA H I [ (B2 (8] Y 25 A -
PyTypeObject PyDateTime_DateType

XANPyTypeObject LB FE Python H IS ; &5 Python JZ[H ) datetime.date X454
fi] o
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PyTypeObject PyDateTime_DateTimeType

XANPyTypeObject HSLMFIALFE Python H I [E]288Y ; ‘&2 5 Python J2Z1A[[f) datetime.datetime
KA -

PyTypeObject PyDateTime_TimeType

XANPyTypeObject HSEBIF Python Hf[A]2E%Y; T 5 Python JZ[H ) datetime. time XJ44H
[ o

PyTypeObject PyDateTime_DeltaType

XNPyTypeobject WSEBIERFEFA H IR AE 2 (8] 22 {519 Python 285 ; & 5 Python JZ [ 1
datetime.timedelta X} ZHH[HE] .

PyTypeObject PyDateTime_TZInfoType
XAPyTypeobject LRI FE Python B X {5 H 5% ; ‘5 Python 2 ) datetime.tzinfo
PSR o
ZVil) UTC Hf):
PyObject *PyDateTime_TimeZone_UTC
Rl UTC BB, 5 datetime.timezone.utc H[FE—X%.
Added in version 3.7.
KRG A
int PyDate_Check (PyObject *ob)
R ob N PyDateTime_DateType A% PyDateTime_DateType HIEATZEAL IR n] BAH.
ob ANfE A NULL. IeREUE 22 AT .
int PyDate_CheckExact (PyObject *ob)
W5 ob N PyDateTime DateType FEEINIR[E B, ob ANFEN NULL, MERECN E2 AT
int PyDateTime_Check (PyObject *ob)
W5 ob N PyDateTime DateTimeType ZAIE; PyDateTime_DateTimeType HJFAST-ZAIN
REIEH . ob REEH NULL. MHEEE 2L MIAT.
int PyDateTime_CheckExact (PyObject *ob)
MR ob N PyDateTime DateTimeType HKAUNR A B, ob ANHE N NULL, I RE M 24 5T
AT
int PyTime_Check (PyObject *ob)
MH ob NPyDateTime TimeType 25H8y PyDateTime_TimeType HHAST-2 & 7] BAH.
ob ANfEN NULL. MRREUE &2 BT
int PyTime_CheckExact (PyObject *ob)
MR ob NPyDateTime TimeType ZEEUINR[F B, ob ANREN NULL, MEREE Z4 BTN #AT.
int PyDelta_Check (PyObject *ob)

W5 ob hPyDateTime DeltaType % Ef PyDateTime_DeltaType A F TR ] B
{H. ob NEEN NULL. BRRELEIESMIhIAT.

int PyDelta_CheckExact (PyObject *ob)
W5 ob A PyDateTime DeltaType ZREINER[EE(E ., ob ANEEN NULL, M EREE 22 IhigT.
int PyTZInfo_Check (PyObject *ob)
IR ob K PyDateTime TZInfoType KAIE] PyDateTime_TZInfoType HJHANT-2E A1 [H]
FU{H. ob RREH NULL. MCRREUE ST
int PyTZInfo_CheckExact (PyObject *ob)
A ob APyDateTime_TZInfoType KRN A B H. ob ANEEN NULL, BLpRE 24 alihii
7o
TR R %
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PyObject *PyDate_FromDate (int year, int month, int day)
BEME: FHeg5l A . REFEELE. H. HEJ datetime.date ¥4,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)

BEE: #FHay 3| A . R EAF$5E year, month, day, hour, minute, second £ microsecond J& 14 ]
datetime.datetime ¥4,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int
second, int usecond, int fold)

B #FHay3 A . IR EATEE year, month, day, hour, minute, second, microsecond # fold J& /Y
datetime.datetime ¥4,

Added in version 3.6.

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
BEME: #a45] 8. R[EEAGHEE hour, minute, second and microsecond J& ) datetime .t ime %
%,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)

BEE: #4508 . 1R[] H 75 455 hour, minute, second, microsecond Fl fold Jg 1) datet ime.time
POE 8

Added in version 3.6.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

BefE: #agilR. REIRGER. AT datetime. timedelta MR . FFHAATIEM
WA AL e R A PRI BALAE datetime. timedelta XFRIYSCRIHEHIY XA Z N,

PyObject *PyTimeZone_FromOffset (PyObject *offset)

B i #eg51 M. R/ datetime.timezone MR, ZXTLHEA VA offser ZEFIREI A Ay
B E 22

Added in version 3.7.
PyObject *PyTimeZone_FromOffsetAndName (PyObject *offset, PyObject *name)

BwEME: #e9 51 A . BF—A> datetime.timezone X5, ZXFHAG DA offset ZEFTR I E
A 22 F s X 4 B name.,

Added in version 3.7.

— RN B WX R b 3R BT B R, & B i RpyDateTime_Date f ff H T 3K
(WpyDateTime _DateTime) [l SHAREN NULL, HARSKAZEAL
int PyDateTime_GET_YEAR (PyDateTime_Date *0)
PATE B TE 2GR [ AF 053 (L
int PyDateTime_GET_MONTH (PyDateTime_Date *0)
REH, A0 F] 12 KL,
int PyDateTime_GET_DAY (PyDateTime_Date *0)
AR HA, A0 2 31 HYEEEL
— LG R A H R X S PR B B 7 . SRR PyDate Time _DateTime WFGEHFRMLHG . S
HORREN NULL, I HA S A AL
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
IREINEF, A0 F] 23 (R
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
AR [E I35, AN O 2] 59 HEEEL .
int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
AREED, MO F 59 AL
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int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
RIEHED, MO 3] 999999 [RERL .
int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
R EE, A0 B 1,
Added in version 3.6.
PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
1% [A] tzinfo (F] DAk None),
Added in version 3.10.
— SRS & e U B R . SR PyDateTime Time Wi HTIRIILH. SHCRGE
NULL, HASHAIAR:
int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
IR[EZINEE, A0 B 23 [ REEL
int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
R E S, 0 ] 59 HYEEEL.
int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
WEED, A0 F 59 fEEEL.
int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
IR ERED, A O F] 999999 HYHEELL .
int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
R EE, B0 K 1,
Added in version 3.6.
PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
1R [9] tzinfo (B[ PAH None),
Added in version 3.10.
— SR IR R R IR T B R . SR AU@PyDateTime _Delta Wik HTRILH . SHA
AN NULL, HHASKASR:
int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
IR REL, M-999999999 | 999999999 HyEEEK .
Added in version 3.3.
int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
R MIFRE, MO F] 86399 HYHEEL.
Added in version 3.3.
int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
AR FNEC, AN O F] 999999 HYHEEL
Added in version 3.3.
—LBfF RIS P DB APL
PyObject *PyDateTime_FromTimestamp (PyObject *args)
BEME: Fe7l R, BIEIFRE— S ETHS N datetine . datetime XI5, EEEH
datetime.datetime.fromtimestamp (),
PyObject *PyDate_FromTimestamp (PyObject *args)
BEE: Frag il A QIEIFIRE DG ETTHSEINHT datetime.date X4, WHEELH

datetime.date.fromtimestamp (),
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8.6.14 JELFMMR

PRAL LR TR N ERAL, HEifEE 28! -- GenericAlias il Union, N GenericAlias

=i

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

C Ik

J& FFa ABL g 3.9 paAz. A — 4 GenericAlias % %. #124 T 9% B Python 2% types.
GenericAlias. &4 origin fll args 43 Il & GenericAlias ) _ _origin_ Fl__ args__ @Mk,
origin NV iZ&—A PyTypeObject™* i args W] PAi&— > PyTupleObject* B L& PyObject *,
WMRAL B args N2 —AJcdl, WMESHMWE—DHICAHIFR __args_ KEHN (args,).
X SECHAT T B/ DR EER A AR, PRI origin AN 2 KRB R F 2 Y. GenericAlias [
__parameters__ JEMREM __args_ WimaEn. RRM, W5 E AR IR E NULL,

R B AT T 1T

-

static PyMethodDef my_obj_methods[] = {
// Other methods.

}

{"__class_getitem__", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

S
BRI _ class_getitem_ ().
Added in version 3.9.

PyTypeObject Py_GenericAliasType
B THUE ABL 3.9 e, HiPy_GenericAlias () FHRIEIXSRAY CKAL. 4T Python H1fy

types.GenericAlias

Added in version 3.9.
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CHAPTER 9

iRl LE45FLIE

152 R Python 45 LELE

9.1 # Python #ig{t 280

E—MEA T Python BN HIFEFH, Py_Initialize () BRECLATEALATHAL Python/C APL b4 i
BRI BIANR AR BN & o e 5

TERIGAL Python Z i, R PAZ: A sy JH DA eR &K
o FLE L
— PyImport_AppendInittab ()
— PyImport_ExtendInittab ()
— PyInitFrozenExtensions ()
— PyMem SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenaAllocator ()
— Py_SetPath()
— Py_SetProgramName ()
— Py _SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption ()
— PySys_ResetWarnOptions ()
o [EE AL
— Py _IsInitialized()
— PyMem_GetAllocator ()

— PyObject_GetArenaAllocator ()
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— Py_GetBuildInfo()
— Py_GetCompiler ()
— Py_GetCopyright ()
— Py _GetPlatform()
— Py_GetVersion()
« TH
— Py DecodeLocale ()
© AT Bl
— PyMem RawMalloc ()

— PyMem RawRealloc ()

PyMem RawCalloc ()

— PyMem_ RawFree ()

% T AR BB B A M % fEPy _Initialize(): Py_EncodeLocale (),
Py_GetPath(), Py_GetPrefix(), Py_GetExecPrefix(), Py _GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName () MlPyEval_InitThreads () HJHH-

9.2 2REETE

Python A7 7 544 i 4 JRyC B AP OR P RPE AT I AL B o X BEARTE BRI fir 4T85

M AR E AR, TREAR R R BRI R B BN, b &RfPy_BytesWarningFlag
WM 1M —bb 228 Py_BytesWarningFlag ¥4 2.

int Py_BytesWarningFlag
I AP AU IR MAR S . WYX E PyConfig. bytes_warning, Z:JLPython #7145 1Lk

H o

W bytes B bytearray 5 str R EE W bytes 5 int RN & HEE ., WRKTET 2
JUEGE

H —b IR E .
H 3.12 iR A FE .
int Py_DebugFlag
I APLUH R F3EAMARE : N4 IR E PyConfig. parser_debug, 2L Python #7145 LB E .
TSR L (R R, KT i) .
i —d ¥ETifl PYTHONDEBUG FRIEAF B .
H 3.12 jiARFEH.

int Py_DontWriteBytecodeFlag
I APL A FIEAMARE : N YU EPyConfig. write _bytecode, £ Python #1454 1LHL

H o
Wi E R AESE, Python A& E S AR E 2B A . pyc X
il —B $EWiF1 PYTHONDONTWRITEBYTECODE iS4 i E .

H 3.12 A5 .
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int Py_FrozenFlag

AP UCH ] FIEAMARE . NV 4R EPyConfig. pathconfig _warnings, Z:JLPython #1
15 1LE E .

MYEPy_GetPath () "PITEBIHIR R EEAZI M RTHE -
i _freeze_importlib fll frozenmain B2 AL G THEAR.
H 3.12 A5 .

int Py_HashRandomizationFlag

I API Y h 1A B IR A M A4 FH: WY ok b % HPyConfig.hash_seed HlPyConfig.
use_hash_seed, %W Python #1451LB H .

W4 PYTHONHASHSEED MSEAR BB A AL AR N 1.
WARZEAR A AEZAE, B PYTHONHASHSEED B8 S R W LR AL I W A B -
H 3.12 A5 .

int Py_IgnoreEnvironmentFlag

I APL UK ] FIEATIRE . MY MCNIREPyConfig. use_environment, 2 JLPython #1445 1%
BLE .

ZWE A PYTHON* FfE4A8 &, HIUnw] GEi% B i) PYTHONPATH ] PYTHONHOME .
H -E Al -T R E .
H 3.12 iR A FE .
int Py_InspectFlag
I AP AR BB T 10 R : WY R B PyConfig. inspect, ZLPython #1445 1LFLE o

YR HANERE AN SEEABZE AT —c IR, WAERITZ AR G2 G EA LB,
BIHAE sys . stdin HfIE—AAightdo 2 ant .

-1 JETiA] PYTHONINSPECT FRIEAS ik E .
H 3.12 A5 .

int Py_InteractiveFlag
I AP WAR R T F3RA: W YYCH R EPyConfig. interactive, £ Python #1445 1LHL
Ho
Hi -1 BB E .
H 3.12 A5 .
int Py_IsolatedFlag
It APL g B8 Tl R aess: WY YChikBEPyConfig. isolated, % ULPython #1745 1LHe H .
PARR B EEGZ AT Python, TEFR BT sys . path REAELE AR H BT 1Y site-packages H 5%
Hi - T IR .
Added in version 3.4.

H 3.12 A5 .
int Py_LegacyWindowsFSEncodingFlag

I AP AR A T FaRA: N4 NIEEPyPreConfig. legacy _windows_fs_encoding,
Z: W, Python #7144 1LBL H o

AR AR A AEZAE, WA mocs 45l “replace™ 4 i AL #L A%, 10 A J& UTE-8 4 5 Al
surrogatepass 45 IRALIRLE H filesystem encoding and error handler

IR PYTHONLEGACYWINDOWSF SENCODING M AF s g s A AE S AT R M N 1.
LS R PEP 529,
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u] 1 Windows.,
H 3.12 A 57 .

int Py_LegacyWindowsStdioFlag

It API #4858 T 1) F IR : W4 Nk BEPyConfig. legacy windows_stdio, 2L Python
M4ELEC E .

WMHAZERRNIESE, WA i0.FileIOMAR io._WindowsConsoleIO VEN sys bRl
YA PYTHONLEGACYWINDOWSSTDIO g AR g e M IR AT ER R 1,
AXREZINEE, WS PEP 528,
W] FH4E: Windows,
H 3.12 A5

int Py_NoSiteFlag
I AP W5 88 T R aR%S: W4 B PyCconfig. site _import, ZEULPython #4410t & .

M site B ASILITH AT EE T 05 A6 sys . path B9#AE. Q1SR site &7ERY R B S
A B X Se A (AN SRR Bl 2 BTN site.main()).

H —-S PEMIREE .
H 3.12 fijtA 7 .

int Py_NoUserSiteDirectory

I APT WAR R T 18] FaRA . WYX EPyConfig. user_site directory, Z:JLPython #1
HEEE .

ARE H P site-packages HZEME| sys.path,
B —s 1 -I & PA S PYTHONNOUSERSITE B4 ik B o
H 3.12 A5 .

int Py_OptimizeFlag

I API #ARB8 T T 1 R IEA: W4 PyConfig. optimization_level, 2 ULPython #1441
fie & .

Hy —0 &I PYTHONOPT IMI ZE FRESAS Sk & .
B 3.12 JiARFEH.
int Py_QuietFlag
I APT #{E B T FaRA: N4k E PyConfig. quiet, £ W Python #1450 E o
R E 22 HAST AN SR BRI RCAAE B
- BT
Added in version 3.2.
H 3.12 iR A FE .
int Py_UnbufferedStdioFlag
lklj API $ R AT F3RA: WYX EPyConfig. buffered _stdio, ZJLPython #1445 1LHT

#o
55 1 stdout 1 stderr i AT .
Hi —u LEIFA PYTHONUNBUFFERED FAliAs B 5 & .

H 3.12 A 57 .
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int Py_VerboseFlag
I APL R BB T Ia R aes: W 4UChEBEPyConfig. verbose, UL Python #1450t % .

BERAEAAERIAT Bl — 2000 B, RN (8 (OCPF A BN BRI ) . R AT EET 2,
W AR RPN AR A R SCPET Bl — 2R TH S o WANESAEIR IR IR P

i —v YEWi ] PYTHONVERBOSE 3 AN F ik .

H 3.12 A5

9.3 MIBILIIRLSILARIERE

void Py_Initialize ()

2, F Far ABL MRk Python fFERERS . ZE X A Python [¥ 3 AR IFH, B W 2478 {7 F AT fn] oAt Python/C
AP BB BRI . 550 2 Python w45 10237 T BB AME B .

X RF )G A 2 B AL £ (sys.modules), A EE ABIH builtins, __main__ Al
sys. B SW IR RIEKRE (sys.path), EASRE sys.argv: W1 75 LG il
HPySys_SetArgvEx ()., 245 _WIHEHKF JERFIHWM APy _FinalizeEx () WIHHT) A
SPAHTMEAE . BERARENE; R RN 2 kA Bz

f#ifipy_InitializeFromConfig () E¥XH E X Python #1145 LELH .

#rik: {5 Windows I, fHEH ABGUM O_TEXT B0k O_BINARY, BCHHMIBEN C B fimtHgE
Python {1 47

void Py_InitializeEx (int initsigs)

J& T Fa5E ABL IR initsigs S 1 WHAZ B TAE R 5Py _Initialize () F5P. U initsigs H O,
TR F S AR AT AR AL, SXHE R A Python B A BESRA AL .

ffifflpy_InitializeFromConfig () ER¥H E XL Python #1451 E .

int Py_IsInitialized()

% T E ABL QIR Python fEREZR E W1 IA1L, WEREIEM (EF) 5 HWLREEME (F) . FIH
Py _FinalizeEx () ZJG, WHRENFREUBREES| Py _Initialize () FHRBEHEH .

int Py_FinalizeEx ()

B FHaE ABL g 3.6 e, e Py_Initialize () B ITA BIA L BRVER G EE%T Python/C API
PRE B, a8 BRI Py _Initialize () PACRAOIEHM KRG TG ks (B0
3 Py_NewInterpreter () —17). TEHMEI T, X2FEL Python fERERR - HCHI T A AT 24
SRR (FEREREH Py _Initialize () B T), XEAPATEMTENE. EFHLT
RIEEAR 0. WERFERZAL (BB didE) S p B SR, WERE -1,

PEAL LR B R AR 2 o i AN AR 7 7T B A B2 558 5 8 Python, T /N 0 5837 5 8l 1 FH 2 )7
A5, MBIAWINEE (8 DLL) fin#k Python figft#s it . Fl 27 v] BE A B2 #E 1 2k DLL 2 HiRE L
Python ) FCHI BT WAE. FER RN HRRF WARI IRt fEd, JF & N G n] Bef SR AER 1 R Y 2
HIFEIL Python 43 BL I BT N AE -

PP RN R0 BRI X 52 i B SR e B LT A T 53X PT RE S 3RO T Al X 52
(HZ B sy (R __del__ () k&) M4 . Python il sl mad Rpiss &
B H1ZL . Python fERERS T/ LK)/ 8 AT T RE AN B REA (AnSR & SR Al , 4 ) o X4
[ UEERE | BT b5 ) NFEAS ORI . 3 FRASLER T 20 BC A R 28 A7 T BB R . Q2R 28 fi
FIRI LR AL BIFERE 2 R EATT AT BE JCYA IR TAE WERN AT 2R TPy _Initialize()
MPy_FinalizeEx () ¥tV BE&EXFHI .

5| k—A~ #HiEE: cpython._PySys_ClearAuditHooks, AN E{Z4L.

Added in version 3.6.

void Py_Finalize ()

B FHU7E ABL Bg— RSB HIPy_rinalizens () M FHAIA.
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9.4

HRREH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

M API B R B T 1 FI#RA: WYk Nik EPyConfig.stdio_encoding fMPyConfig.
stdio_errors, ZW Python #4510l H .

WSR SR LR, W24 EPy Initialize () ZHIVAH. BIEE THAME 1O M 1 g s zCmes
A, LY str.encode () HIRAHE.

‘T | PYTHONIOENCODING M{H, F ARifFim ACHS DATEXESASE AR S AN EAE FH B 5] 10 Zrfidis
X

encoding FI/EY, errors ] PAK NULL DAf# ] PYTHONIOENCODING FI/aiBRAME (BT HAbEE).

WHERTIEREA M E (SUEMHMEE), sys.stderr HE& (il ] backslashreplace” Ff 1AL B
o

WM TPy _FinalizeEx (), WFFZEFHIRMEHZEREAERZWMXIPy_Tnitialize () W5k
WH

BCIERR A 0, HAEEHT R EEHESE (FAN7EfRERR DI Ak S AR )
Added in version 3.4.
H 3.11 A58 .

void Py_SetProgramName (const wchar_t *name)

BT Has ABL It APT RS RB8 F T 1o R34S : V248 B PyConfig. program_name, 2, Python
S LEE .

TR %R, NSEERIERPy Initialize () ZHIVEAAT. BHEIFBBEAETL
main () BEH argv[0] BEMIME (BN TETFAF) . Py_GetPath () FINTH Y520 H At R K &
1 F B AEAHAT TR S 0 07 B AT $8 v AT S0 Python G247 . BRIAMESE "python'. &%k
IV 2438 T SAEAEP I— N AEZ R FE A, HNAERFPITIR R 2 & E4s . Python
RRES T AT A AT A & AR AT RE R N 25

i/l Py_DecodeLocale () X FHBATMM ARFE]—A wehar_t* T4,

H 311 A5

wchar_t *Py_GetProgramName ()

B THE ABL BRI Py_SetProgramName () BWEIIFEF AR, SERIARIAHR. & 11 7AFE 45
WA AR RS A i A

WREBNNAEPY Tnitialize () ZHIGRA, 750K NULL,
TE 3.10 fUA B AEAS T : BUAEWIR EAEPy_Tnitialize () Z BIHHRHR R NULL,

wchar_t *Py_GetPrefix ()

B THiE ABL R [ &R X & &2 B ML T OF & X prefin, X 2 G BT @l
M Py_setProgramName () & TP 45 FRANHE L IR 55 A2 5 Jr IR A6 1 — R 90 52 % FL 0 R A5: 1 5
250510, TRFEFAFRH ' /usr/local/bin/python', N prefix & ' /usr/local'. iR[Af)
A T RO, AL T A 24, Make £ 1 1Y prefix ALkt
PABAEYR PRI 545 configure A ——prefix 4. ZEWEA sys.prefix MR Python
RIS . BEOGEHT Unix. 5S4 R%

MWRECANNAEPy_Initialize () ZHIBEA, 750K NULL,
TE 3.10 JiUA A AEAS R BUAEWIIR EFEPy_Tnitialize () Z BIHEHHRHE ] NULL,

wchar_t *Py_GetExecPrefix ()

B TROE ABL iR [l £ X B Z R R B TP & XM B execprefix, X J& il of
Py _SetProgramName () B HFEFF 24 FRAIELOIAEEAS 8 BT iR AE 10— R Z NI SRIS ) s 28
BVt , R ARFZFR N ' /usr/local/bin/python', N exec-prefix 34 ' /usr/local' . iz [H[H)
FAFER IR B SAT 0 WH A NG S E . XY T i Z 9 Makefile H1f) exec_prefix
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A DA AL IR L 4 configure 4[] ——exec—prefix 4. iZ{H¥ VA sys.exec_prefix
(24 FRAE Python AL . B {E AT Unix.

ot BB T A Sc (Al ST SO =) 2 TR [ H SR i B4 exec-prefix
FFAIET prefix. FEMAUR 2R, WO TF- & SCHE T BB T the /usr/local/plat TH
ST RS T B W SCHAF T RE 4T /usr/local,

MMEZ, V&AM R4S, FIUTA 21T Solaris 2.x #:/E RSE 1 Sparc Hlas 2
B HARE -G, {Hiz4T Solaris 2.x [ Intel Hl#8 2 5 —Fp-F-& , MizfT Linux [ Intel A48 X 25—
-G . MHEEAERGENA R EZELMBGE S WS EARRF S . JE Unix #80ERGE MR G
JIANTE] s X EFRGE LA SR 22 51| EL R R I prefix F1 exec-prefix /@ A= LI, HARHHE N 2 F
FFER )%?fﬁﬁ'éﬁ%% Python FA7 i@ M T P& 1 ((EFH AL T B A1 40130 BT (4 1 1 Python
A !

R 40 T B AN BE B mount 5f automount fEJFPAFEF&E]L S /usr/local ik /usr/
local/plat B HERTAN -G BIANE SCH RS .

WA NAEPY Tnitialize () ZHIHHA, 75 N¥KHRE NULL,
16 3.10 AR AAT: AEWREAEPy_Initialize () Z R HRFRE] NULL,

wchar_t *Py_GetProgramFullPath ()
B THaE ABL 3R [n] Python W AT SCHF 1 58 BEFE T 4 FK X R AE MR T 4 (B E
WPy SetProgramName () #%) JYRA BRI R B AR 00 A4 S0 A TH A5t . 3% [l ) <5
FFERHE M BSTE W A AE SRR . Z(ERFPA sys . executable K4 FRfHE Python 4%
i
WHRBCR N AEPy Initialize () Z BB, 75 NPEFHRE NULL,
TE 3.10 A R AASH: BAEMR EAEPy_Initialize () Z IR KR NULL,

wchar_t *Py_GetPath ()
B TR ABL iR [ BOABCHUE R ISR X MRIEFT 2 (d BikrPy_setProgramName () &
B FIMESUPREEAR BTSSR IR B AT E B — R A R KT B a0 FRAT 2 T H SR R
Hp. 3 BEATAE Unix #l macOS |24 ' = MMiAE Windows 24 ' ' o IR Bl FAF EREH S A7 6l
TR A ANAE M HAE . 53K sys . path RETEMRERS R BN 0T ORI 4610 & T ATE R S 18
N (OfF Hil s AR s o) PUE B R .
WRECR N AEPy _Tnitialize () Z AT, AHIMKFHRE NULL.
1 3.10 AR AR BHE R EAE Py _Tnitialize () ZHIBGHA R A NULL,

void Py_SetPath (const wchar_t*)
& FTRUE ABL g 3.7 paAe. It APL R B T ) R a2 WM R MK B PyConfig.
module_search_paths MlPyConfig.module_search_paths_set, W Python #1745 1LH H .

BEEBAMB I RIS . RICREEPy_Tnitialize () ZHIBEM, WPy _GetrPath () ¥
A2 B BN R AT 2SN SR AR X3 T A58 & MR T A B {07
[ AR SHe i A Python (RO . BEARLLIER 24t F- & LB A BEAFR 40 Ff , 7E Unix £ macOS |-
s ' " IMAE Windows IS 5 s

X FE sys.executable HR MR T EBEEIE (B Py_GetProgramFullPath ()) T
sys.prefix fll sys.exec_prefix A N2 (H. WRLEH Py _Tnitialize () ZJ5H FFEN N
H R B BT

il Py_pDecodeLocale () RARMFATEH MEH]—4> wchar_* FAFH,
HARSHAAENTRSZ ], D7 T DATE R 45 R SR E

15 3.8 A K LA H: BUE sys . executable RHH HFEFHYSEREBRAR, TAZRET SCIF4
311 AR5

const char *Py_GetVersion ()

& T HE ABL iR [u] Python RS HUMAS . XK F LB 7475
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["3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]1" J

A (BISE— AT ) & 24 BT Python BUAS s HITTHI A A9 A LA S0 ) 2 2RI
BAST o SR FAFEFFAR ST AT ANABSCHAR . R MERFLA sys . version fZFK
{1 Python fUHS 1«

ARSI Py_version Hi,
const char *Py_GetPlatform ()

B FHasE ABL R Y HI-G B EFRRAF. 78 Unix b, XIGFABME RS “Bl AFHER,
Ao h/INE A, BN ARG B, XFT Solaris 2.x, SR SunOS 5.x, ZfEHKF K 'sunos5'.
TE macOS |, BRH 'darwin'. 7E Windows F'EXFA "win' . iR[EIFFAFERI I ESAAGE: I/
R AN G HAE . Python fCIS [l sys.plat form FREULIH .

const char *Py_GetCopyright ()
& F A5 E ABL iR B2 Python AN 1B 7 AL A4, Bildn
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

R B AR R AR S A R AN AB S HAE . Python fASATiE T sys . copyright 3KHUZ
1H.

const char *Py_GetCompiler ()
& FAEE ABL IR [T 424 B Python IRA K giidand6<, i g myiEa, pin:

["[GCC 2.7.2.2]" J

AR [ AT E AR I ST R AN B ECHAE . Python UG W PAMAS & sys . version H3k
Bz -

const char *Py_GetBuildInfo ()
2 FiaoE ABL 1R A5 56 24 i Python fERERS L0107 515 ke H A ] (5 8., fildn:

["#67, Aug 1 1997, 22:34:28" ]

IR [l g AT ER AR S VAT A R B B . Python ARG A A & sys . version 1k
HUZAA
void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)
& FRaE ABL M APT 8 OR B H T ) T e MY B PyConfig.argy, PyConfig.
parse_argv MlPyConfig.safe_path, Z:ULPython #1451LE H .
T arge Fl argy 7% sys.argv, XL S SEAER)FH main () REZRLL, KEHETH DN
248 ) EPATHY BIAS SO T AN /2 Python SRR B Y AT AT SO WAR B Zs TR, W argy
S — T DA S AR QRIS TR AW AL sys . argy, WPREERI Py _FatalError ()
K EEOES
MR updatepath %, WRRECR 52 ARAE . WIR updatepath FyEZAE, W I R EIGAFF - DA 3%
B sys.path:
o WRAE argv (0] HHEA—DIG A, WA FTE H SR A0 AR N sys . path
k.
o FEHABIE LT (W2 ul, W arge Jy 0 B argv [0] KRAGMBLA XMF%), MKFHE sys . path
PRSI — AR, XS T2/ TAEE S (" "),
i Py_DecodeLocale () RMMFITHMFE|— wechar_* 7.
i 2 R Python #7145 1LBL 5 B PyConfig.orig_argv MlPyConfig.argv Jfi .

Fiks FE T HT A IAS AN H R Python fEREZSII R A% A 0 V5K updatepath, FF1E
PP sys.path A&, %l CVE-2008-5983,
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1E 313 ZHIFIA R, ARA DA Py Sys_SetArgv () ZJGFahtis—4> sys.path o
=, Bl A:

[PyRunfSimpleString("import sys; sys.path.pop(0)\n");

Added in version 3.1.3.
H 3.11 A5 .

void PySys_SetArgv (int argc, wchar_t **argv)

& T HasE ABL Bt APLAUA A FIRAFMNARE 0 N YA EPyConfig. argy M PyConfig.
parse_argv, Z:ULPython #1451LEH .

WK Y4 T PySys_SetArgvEx () W T updatepath fj 1 [iE python fFREAS 5 3l I Bt a7 T

-1,
fEilpy_Decoderocale () HMFMSFHTER A E]—4 wehar_* FFAFH
FES R Python #1465 10BL & BJPyConfig.orig argv MlPyConfig.argv il .
AE 3.4 WA % A8 ¥ updatepath (HARHT -1,

H 3.11 AR FEH.

void Py_SetPythonHome (const wchar_t *home)
J& F o ABL L AP # AR A TR RIA: WU IREPyConfig. home, 2 Python #1451¢

BLE .
BEE B home” H 5%, Wl EARE Python 4 FTfERI( B . 7557 PYTHONHOME | %S EUTAF
Y Lo

BES RO A5 M S b — ARG TR, AR P AT R RO #5422 . Python
PR h B AR A 1B R AT i P R

i Py_DecodeLocale () KM FATE DAEE]—A~ wechar_* FZ4FH
H 3.11 JRARFH.

wchar_t *Py_GetPythonHome ()
& T RE ABL IR [ BRINF " home™, wiiE 2 BiXtPy_SetPythonHome () WYVRM AT ERIE, oK
FAERE T PYTHONHOME FREEAS R I Ol MR A AR e fE .
MWRECANNAEPy _Initialize () ZHIBEHA, 750K NULL,

TE 310 JUA R AEAS R : AR WIR EFEPy_Tnitialize () Z BI#EH R[] NULL,

9.5 ZENATHLEFR2IM

Python ff#RE s A2 58 AR LA . N T LR 2 AR Python R )7, BB T — A& RBL, FrHNglobal
interpreter lock SGIL, 4K AAERA E 2 Ja A fe e 4HiJj 7 Python XF4. WIRBLA XL, HIfE
IR A7 BLF) A ] REAE 2 AR ARy T BRGNS 2R AR [ IS AR D6 R A 5 | o
SRR fE R 2 I T — I A 2

R, FRMER A SRASGIL 28 4 RETE Python X4 EIRAT#EAEEE 1] Python/C APL R4, Ry TR
HEIAT, RS EMSYIRERE (B sys . setswitchinterval (). BLATEEEE XIS
AE T MUPH ZER /O $RVEIREIL,  PATEHAh Python ZEAE W] AR NI4T .

Python fRER XA — N4 WPy Threadstate [WEIREH R PR — AR L RICRER . ©F—1
AR I M Y i Py ThreadState: BH[PMIIPyThreadState_Get () FRIREL,
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9.5.1 \¥RH RAHEPER GIL
REBARVEGIL B9 AU BAT AT fa] BG4 -

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

O AN PR3 I — R R e e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py BEGIN_ALLOW_THREADS 7% ¥f 4T F — A B B I B W — A B W & W & &
Py_END_ALLOW_THREADS 7% 3 XM,

AR R R S A

PyThreadState *_save;

_save = PyEval_sSaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

XKLL pR B ARSI 4R AR B R R i 1) 24 AT ARSI 5 5o R BI PR AT AR
S, IAAHE BB BRIBCY BT SHRET (R 55— AT AL BIPRIRBOT F O AR
SAEER AR AL T ) o AR, MR IR SRR, A AR R £ 2 T SE AR -

wrik: RS VO s RERL GIL Y WO, (HEAETH AT 21751 Python X R EYKMiz ATt
S0, HCInET X A Zeh XA TR AR Y e 40 O R A AT AR o 28BSk, X B AT e i s
A BRAERRHE z11ib Al hashlib BHGRSREIL GIL.

9.5.2 jE Python G|y 12

41 L1 THY Python AP (#ll threading Bibk) QIEARER, & [ REK—DERAREH M L 2w
MR RIER. E2, MRLRZN C A (Flinh A B CMAREBISE =7 REIE), e
AFFA GIL BB R WA KRR L 1

URAR T ZE X LU AR TR ] Python AR (X il 2 & LR35 =I5 RS2 it [l i APT B9 —3BJ3 ), Rab
A Yol i QSRR S EIR A (R m R I s 2, ARSI GIL, et eI &RBRE
85T, XA RETT IR (1] Python/C APL, SEiDA EAPIRSG , AR Y HEARRESSGE, Bk GIL, #&
JE R ARSI A

PyGILState_Ensure () MIPyGILState_Release () B¥I& ABISEM LRI A #:4E. M C LA
] Python fySLAS Ty CUTF:

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction () ;
/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);
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R PyGILState_* MMAIRE RA N2 mEkss (hpy_Initialize () HzhE]#) . Python
TR BB RS Py _NewInterpreter () fl) |, HARZHIRA M H £ MR
PyGILState_* API,

9.5.3 X fork() BIEEEIR

A RBFER 73— T EE R EE U AR C fork () WMMIIAT N . FERZHEFS fork ()
ARG H, 24— APEREAT fork Z J58 A % i fork RIZRFEAFEAE . 1R Ul 4b BRA A B2 CPython f1
BTN BT AR SR A SRR S

SRR UFT AR — S AT By HA 2R A O BRI AN SRR . Python 3@ 2 7F fork 2
BRI N8 8, IR SR 10 7 2h os . fork () flide TiXAN 8, boh, ERSEE it
F& B 4T lock-objects. 74 E R A Python i, %75 7532 A Python ¥£ fork 2 H sl J5 7 B3R HL
BN (JE Python) 8. FFZLAH] OS THBIW pthread_atfork () RIEMIAENFE. Ik, Y
JEdki A Python iy, HIEFH fork () MAREM os. fork () (IfiR [HF|2# FH 2 Python H) ¥ H 7T 8
SO fork 2 )5 R AL IR 1Y Python INERBIUAAESEBL. PyOS_AfterFork Child() &
SR E BT, (HIF RS2 RS

JT A A 2 R K 45 R G — SR S Bk 3F CPython (132 4T B AR S M % 35 M, os. fork () Hl
XM XK E R LR T 4 u BRI HfthpyThreadstate X4 DA M ir A H
Py TnterpreterState X4, HTiX— B LA main” s 5 BERIRMER, fork () W24 HYE% R
REAR) main™ LFEH R, 17 CPython 4 iz 7 I S Wl R E R AR WAL . R Y exec ()
Wi Je S BB R P A 19 200 R M — R U A

9.5.4 Fhkr API

KERAEGN T C 4 RACH SR IR A Python fEREAS I fi i FH SRR R 2
type PyInterpreterState

B T2 APL (1EA TR LK) - ZEHRSH RS SELREZRRE. BT R
P LA S S B I DA Al — 28 PR H o IR PR LS A R

BB T A F R AR I SRR A SIEATATARPY, (HIERRPES ] H A7 TR SO AT 45 45
ot R Bt 2 A AR s, TOR BN E TR -

type PyThreadState
B T2 APL (1E ARGy E#R)  ZEIRGH RPN SRR . ME—R A ER AN -

PylnterpreterState *interp
AR RPN .
void PyEval_InitThreads ()
B T 18E ABL APATALA AR B 7 s AL
& Python 3.6 XS ZIMAH, MWERHRTE GIL AMEFEREIHEE
TE 3.9 WA B LS MR BORAE A AT AEAT e
FE 3.7 WA A AL KRB E i Py_Initialize () WM, HRTEHIFATHAE.
TE 3.2 A B AASH: IR E A AV AEPy_Initialize () Z I,
3.9 HUAF .
int PyEval_ThreadsInitialized ()

& FFasE ABL W PyEval TnitThreads () AWV ANEREIHESE . MR EAHA GIL
WO SRR, PR AT A A e e B LR AR A T X B APT 43 A o

TE 3.7 WA KA A8 BUAEGIL R Py_Initialize () RIHik.
H 3.9 AT,
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PyThreadState *PyEval_SaveThread ()
& T HUE ABL B4 iR (R E 1) IR RIS T B o NULL, R [ALZ BT &R ARRES
(A4 NULL). AURBIC#OIE, WY R e 2| e.

void PyEval_RestoreThread (PyThreadState *tstate)

B THUE ABL JREUA Ry Reas Bl (WEPRE Q18D R AR BON tstate, B NULL, 412
BIE BRI, A LA 1 AR IRHUCE 5 I e A

P MBI IETE S A MRS AR R DU BRECR A 5% 2R, B AR A 2 H Python 1]
Mo VRA]DAFEVE RS2 Bifli ] _Py_IsFinalizing () B{ sys.is_finalizing() SEH#
R R R ID AT B A B v DARE S AN DL 4 45

PyThreadState *PyThreadState_Get ()

B T HUE ABL SR Y BIFRIRES . @R B SA . FE4 PRy NULL i, aXR &
—ANEa R G 5 TEAUR #2754 NULL).

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)

5 T FjiE ABL A Y B RS  th B4 ttate (WTHEA NULL) 43t IOABRRAS. 4R RRe 4 Bl
WA HARGOREL .

A RE ] SRR AN, I HORNRE A TR -

PyGILState_STATE PyGILState_Ensure ()
B THLE ABL B £ 24 1 2 72 © 1 4% 45 4 ] Python C API Tfj A % Python B 4 J5) i B i 5l
2 mR S . R BRI # S PyGTistate Release () W A AH VT C 5L 7T DA @ i
LM R BT 2 W — Mok, HELBREWE ) Release() 2 1/ B9 4R 2wk 7] DA
{EPyGILState Ensure () MIPyGILState Release () Vil F 22 16 f# f Hofth 5 28 A0 2411 APL.
man, nPAIEE i Py _BEGIN_ALLOW_THREADS MIPy_END_ALLOW_THREADS %%,

BRIE R4 PyGILState_Ensure () #{H R EARRSHIAEI “AE”, H BB G
YhpyGILState_Release () AR Python Zb FAHFEPIRAS . B AR ARVFEBIATA A, (ELX SEA04H T Ak
JLe TR X PyGILState_Ensure () W EME HERUN I RAEX PYyGILState_Release ()

(A FH ER) A
MZRRBOR I, 2 BT GIL H-REAS IR AL Python (U . PUATRICR- B P AEHR .

ik B T IEAE R AL M AR AR ML R B A g5 42, RIMELRFEAS 2 iy Python 1) 7
Mo YRR PAFEVE RS Bifli ] _Py_IsFinalizing() B{ sys.is_finalizing() K&
fRERR 2 A IO AL T i A AR DARE S AN DA B 24 4

void PyGILState_Release (PyGILState_STATE)
B THEE ABL B 2 Wi 3R R AE AT B8 5. 7 ML A Z J5, Python f AR 25K 5 HEAE XA
WPyGILState Ensure () WM Z Rl —HFE ({E 28 5 MR 00 0 1 7 R UK 2 RFNHY, X
GILState APT ¥ L2 4t ) .«

XPyGILState_Ensure () BIRFRFERE NN STER —LE FXPyGILState _Release () HY
Ve FHAH PR o

PyThreadState *PyGILState_GetThisThreadState ()
& T aE ABL FREUIA R M AT AR . Q2R M Hi4efs b i i GILState AP JUJ R AIR 1]
NULL, R FEARSRSH IR DERRRRE, HESRATE 4R BT A sh BRI A .
XFE RS Wk L.

int PyGILState_Check ()
WA Y HTLARREA GIL MR (A 1 AR [E 0. 1 pRE0n] PARG RS AT AEE T . HAT 4B Python
LRSS C AR B4 FIRA GIL B EA 2Rk W 1. X FEZZ— AN BiAZ Wk, HlanteH
PR SCE N AR B R B AR AL, 245058 GIL B8 I ml DA SRR R I O SR T R8s B A
S AEHARIE B B AN R AT o
Added in version 3.4.
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PATF B 25 Y Il N A R 435 TR Python JEAURD A1 A e B 7R 19 vk
Py_BEGIN_ALLOW_THREADS

% Tk &  ABL ¥ = & EHL i jj { PyThreadState *_save; _save =
PyEval_SaveThread();. WHHE B E B & — 1M H Lk HE S B LU 5 FHE
)Py _END_ALLOW_THREADS %2JUHL. 7@ PRl &/Nilpiis */Fﬂ‘ WiES L.

Py_END_ALLOW_THREADS

& FHaE ABL Y Bl PyEval_RestoreThread (_save); }. WEEBEEE—MEERES:
TS 2 /i) Py_BEGIN_ALLOW_THREADS VUL, 1%74%|F—EJL§CM1£F—$1T 7oyli

Py_BLOCK_THREADS

B TFHE ABL XA KPR HN PyEval_RestoreThread (_save);: BEEMN TIEAB XHIETES
B@PY_END_ALLOW_THREADSG

Py_UNBLOCK_THREADS

B T HE ABL RANEY TN _save = PyEval_saveThread();: E%Mr T BA TFIRTERE S H
ASE R Py _BEGIN_ALLOW_THREADS,

9.5.5 [KE%Z API

THVIA BREERUAEPy Tnitialize () ZIGHEAA .
TE 3.7 A KA Py _Initialize () IAESWIIRILGIL,

PylInterpreterState *PyInterpreterState_New ()

%ﬁ"%ﬁm ABL QR ER GRS G ANEERA &R EURAG D275
BRI T 0 AT BE AT

G | K—A HITE cpython.PyInterpreterState_New, AMHARZEL.
void PyInterpreterState_Clear (PylnterpreterState *interp)

& T e ABL HEMRARESN R TR TAER . DA 2R R

5| k& —~ #HiTEE(: cpython.PyInterpreterState_Clear, AMiHARMZSE.
void PyInterpreterState_Delete (PylnterpreterState *interp)

% FTHOE ABL iSRRI S L. AR ERA RS MRS 2
XtPyInterpreterState Clear () TR EEE.

PyThreadState *PyThreadState_New (PylnterpreterState *interp)

B THUE ABL BIEJE T 45 € RS M R AU BI L RRIRE N R . B RSB TR, (HARTE
ZPFIRS BB TR AT, 0T DAPREF

void PyThreadState_Clear (PyThreadState *tstate)
& T heE ABL HEARREN S AR A FE . DR 4 R Reas il .

TE 3.9 A KA Ao ILRBRAE & PyThreadState.on_delete [, FEZHIRAH, 1L
PER EHEAFPyThreadState_Delete () P,

void PyThreadState_Delete (PyThreadState *tstate)

B TROE ABL f B R BRESXN R. AFERA & RSP SRR SH M 2wl
XfPyThreadState_Clear () WIHHREE.

void PyThreadState_DeleteCurrent (void)

B ARSI R & R R 9. SPyThreadState Delete () KM, NEERAERF
fREas . ARRRESUIEMH Z BiXf Py ThreadState_Clear () JHHREE.

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
& TR ABL B 3.10 pate. $RHL Python ZEFRUIRA tstate F 4 B i o
AR —Asstrong reference, QIAEAT 24 AT HIWTN IR M NULL.
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i S PyEval_GetFrame ().
tstate WM/ A NULL,
Added in version 3.9.

uint64_t PyThreadState_GetID (PyThreadState *tstate)

B TRGE ABL B 3.10 paAe. 3RHL Python ZRREART tstate [ME—LARIREAR AT -
istate W5 AN A NULL.
Added in version 3.9.

Py]nterprererSmte *PyThreadState_GetInterpreter (PyThreadState *tstate)
B FHEE ABL B 3.10 jise. 3RHL Python AR tstate X B fERERS o
tstate WhJii /N "A NULL.,

Added in version 3.9.

void PyThreadState_EnterTracing (PyThreadState *tstate)

{5 Python ZERRIRES tstate v BB ER AN RE 40T o
ffiflPyThreadState_LeaveTracing () BRECEKE AT,
Added in version 3.11.

void PyThreadState_LeaveTracing (PyThreadState *tstate)

k& Python LEFRARZS tstate h Py ThreadState EnterTracing () BRECE =18 B F 7
Hre

RS PyEval _SetTrace () flPyEval_SetProfile () H%.
Added in version 3.11.

PylInterpreterState *PyInterpreterState_Get (void)

& F e ABL B 3.9 pae. IRECY i fRfEas .

TS 47 424 B Python £ AR A7 A6 24 A0 RE R MG 22 LD A A5 5. B JEIRIR

NULL.
W H B A 5 7 GIL.
Added in version 3.9.

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)

B T FE ABL B 3.7 peoe. iR [l fERESS A ME— ID. QISR AT i AR o & AR AT A AR MR [|] -1
AR

WA H B b 2 # GIL.

Added in version 3.7.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

o>
[Ny

~
P

[1]

i

B FiiE ABL B 3.8 paAe. R [El—NTFARERE S L R Aa i 7. QPRI AGR 18] NULL WIBEA

r S Bk 5 | Ao HLR 7 B 24 K5 fReds % Ja A AR T H
XA ZPyModule_GetState () WA, RN ERFHERS T RBIRSHEE .
Added in version 3.8.

typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylnterpreterFrame *frame, int
throwflag)

WP A R AR 2 2

throwflag B2 th A2 Y throw () SRR WEHAEZAE, JUALRE 2 1l 574

1E 3.9 JA B AEASH: R BOAE I #5232 —A> tstate 1.2

e 3.1 A K EASTE: frame TE 2 PyFrameObject* MCh _PyInterpreterFrame*,
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_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

BRI Ak R 2 -
152 )i PEP 523 ”Adding a frame evaluation API to CPython”,
Added in version 3.9.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction

eval_frame)
BCE WAL R
125 PEP 523 ”Adding a frame evaluation API to CPython”,
Added in version 3.9.

PyObject *PyThreadState_GetDict ()

B AT A BT RUE ABL IR [El— AN AT DAEH A7 AR & SRR S M5 B A 7 4L
AR I 24 (0 ] — A A 1 R T R AR T S AR AP ROR S . FEBCA T Y 24 A AR St ] DA
PR LEpR A, AR BGR 0] NULL, WA B LA 57 5455 | A ELR 7 224 {8 5wl G 24
B R

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

B FhaE ABL FE—PNEAR P b MG | R i o id ZH02 BARERRRIARR id; exc 225 | R 5%
G0 GRBUR X GTHULATRS exc (9510 B LR, R4 50k 0 28 C ¥ R E.
JA A ATRAT GIL, i [0 EAE R SRS R R EEH I —, (HARR R AR id W) 2R (0]
0. #IR exc Jy “NULL®, N TEEREFEMFRAEI T (WERAAE) . IR STIR .

TE 3.7 AR KA E: id FESHEMEM long 4N unsigned long,

void PyEval_AcquireThread (PyThreadState *tstate)

B T RUE ABL PREUA SRR B 17 24 1 SRR SN sstate, "EALITAN NULL, HUAEIZ
HIC AN APRZARAR T R, Wk A pea.

i MBI IETE S A RS LA R JH L R BCRF A 5% 2, B ARA 2 i Python £l
Mo YRR PAFEVE RS Bifli ] _Py_IsFinalizing() B{ sys.is_finalizing() &
TR B R ID AT B A R v DARE S AN I B 4 45

TE 3.8 A KA B 5PyEval_RestoreThread (), Py_END_ALLOW_THREADS ()
MPpyGILState Ensure () frEF—2, WIRTEMPRERR IEAE S AL W) & 245 Y [ gt

PyEval RestoreThread () f&—MREAN K (BIFLEREM AvIIGIL) H =29 R %L

void PyEval_ReleaseThread (PyThreadState *tstate)

B T RE ABL 5 1 BT RIS EE Oy NULL R &R REaR . 70 BB S8 AL
WA MBI RRE A - tstate 2RO NULL, RS EUBUN T E R R A B ek
B - WRAZ, Wi — DB R R,

PyEval_SaveThread () @—MNMARAFNE (EELEEMAIIGL) EmZHREL.

void PyEval_AcquireLock ()

& THUE ABL RIS RREA BT, BULAEILZ iiCpifld. MR zemCamasl, Wahil
HEH

H 32 AT HEHALER YA LBERE. i % HryEval _RestoreThread()
B{PyEval_AcquireThread().

ik BT IETER LA I NI SRR e R R A 452 4 A8, B AE A 2 th Python @17
(. ARATUAYEVR ] M e B BT fi 1] _Py_IsFinalizing() B sys.is_finalizing() JRAG#
FRREAR e TR AL T R 2 AL AR H ARG AN L B 28 4

JE 38 RAR KA. B N 5PyEval_RestoreThread (), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () fRFF—3, WIRTEMERERS IETE S LA F ) 2 A S5 4 Fif 2 A2
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void PyEval_ReleaseLock ()
2 THE ABL BELA iRt 8. BUIAE b2 Bl e A 8
H 32 A M MR B & 8 Y E LR R S W W APyEval_saveThread()

BiPyEval_ReleaseThread().

9.6 FREREBEZI

BIMERZHA BT, AREA SR A — L Python RS, (HALLLYA SR BURAE [R]— b RE L 2 ]
A ER T R Z AL RS . TR LR BB MK

SR RS RALSA TG A QU S — MR REAR . Bl R e D IERE P E— 1Y Python iR . 5
TR, EAPRE HA ME— ) AR & R THE L AE S AL PSS . BB A STAEIZ A T I 4G AL 0 a] 1 1
1t HIl b e iz T i AL R 5 Sh iR &k . Py InterpreterState Main () BRECIFIR R —M
] HRA i

YRATLAE ] Py ThreadState _Swap () BRETE TR Z M BEAT UM . ARA] RAGE R 51 bR iR A A4
BEA:
type PyInterpreterConfig

5 T E TR i KB TS G5tk . HAE (X AEPy_NewInterpreterFromConfig ()
HRARE I 2R S92 A T T s e

Added in version 3.12.
Sty k7 B
int use_main_obmalloc

WERARAE N O WIFARREERF B O R X7 DTEGIRES. BB (=) TR
AR

MHFAZE N 0 Mcheck_multi_interp_extensions Wi A 1 (AEE(E). WHRIZER 1
Wgil AN FPyInterpreterConfig OWN_GIL,

intallow_fork
WERAZAE R O WIBHTIEREAS SCRATE 2 RIS T T IR AL M A o fork BERE . 750 fork F
i-d i
Y fork 2K LI subprocess BIHLRHIAA T AT .
intallow_exec
WRAZAE N O W AT IR SCHRRAE 24 B0 T 1 RS A AL AT LA g i exec (B4 os .
execv ()) B Y FIHERE. 50 exec R ZBR .
THTERY exec YL 1IN subprocess BIHURHTIZR AT o
intallow_threads
WERIZAE N 0 WIFRRERRTY) threading U AL AIHLRE . & WLAFFBE fRir.
int allow_daemon_threads

WERZAE A O W F#REARY threading FHF A A ESFINAAR . 6 WRF RifFsF s (K
Flallow_ threads ZIEFH).

int check_multi_interp_extensions
WSRAZAEN O WA 9 A B IS W] A 24 1] 1 A RE s SOl AR AT AR T e AL, 3R IHY
(AR Bewiffb) e . R IRe A Z B Bewl i fe b RSt (22 W, PEP 489) W AR A . (5
Z@Py_mod _multiple interpreters, )
MR use _main_obmalloc K 0 WHZELI N 1 GEE(H).

intgil
R E ST T AR GIL #0750, EW AR AT RLFZ —:
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PyInterpreterConfig DEFAULT_GIL
{F BN PR (PyInterpreterConfig SHARED GIL),.

PyInterpreterConfig_SHARED_GIL
(=) EMREdR GIL.

PyInterpreterConfig_ OWN_GIL
T fReds B CHY GIL,

i R % {H MNPyInterpreterConfig OWN_GIL NjpyInterpreterConfig.
use_main_obmalloc Wik 0.

PyStatus Py_NewInterpreterFromConfig (PyThreadState **tstate_p, const PylnterpreterConfig *config)
BT RS X2 —A UL 584 W 1Y Python fURDHIATERSE . Fpol il 2O, B Ay 1
B A 2 E AR B . SRR, AiEEARI  builtins,  _main_ fl sys %.
EMMERHE (sys . modules) MBI RIKIE (sys . path) WZFRE . BIEFEEA sys.argy
AR EHEAFRIAE VO FiSCFXTR sys.stdin, sys. stdout fll sys. stderr (AdiX X4
H A A 7] AR 2 SR ) «

ZE config 5 F R UG MRERR T B 1 A 0T

IS5, tstate_p FERCBABIN T AEREG T AU — N ERARIRAS . 2RISR S AT RIS
R . SRR HCR AR RIE S 1 SCR RAFRIRS e . WA i R
R W), W tstate_p RN NULL; A2 BCEARA 574 PR S RS R A HTE 24 AT Y SRS
HATTT 24 T 2R ST A —E A TE -

54 HoAth Python/C APT pR %A, LT I IE B B2 B AUe 5 A 42 Ry RE AR B ELAE HC iR [ ko
VIIRSEREA o [AIREMBAETE A R BN A B B Y T AARRES . AT, 3R [l i SRR K3t
H T RARIRAS . ARG TR A A O GIL AR V8 H 7 il RERR 1 GIL Rl RRsc. 24tk
PRECGR IS, SHTA RS 1 GIL Kty 24 B LR AR5 A 1T 2 A RE SR Y GIL 7E LR PR FFREICIRAS o

Added in version 3.12.
TR E M A LR 25, R D REZ BRI I L T 2 B BRI

PyInterpreterConfig config = {
.use_main_obmalloc = O,
.allow_fork = 0,
.allow_exec = 0,
.allow_threads = 1,
.allow_daemon_threads = 0O,
.check_multi_interp_extensions = 1,
.gil = PyInterpreterConfig OWN_GIL,

-

i
PyThreadState *tstate = Py_NewInterpreterFromConfig(&confiqg);

TR E R S e RO & 88 . FE AT UG R 1) D B 2 8 Ol 4%
fhpyInterpreterState {i. WlE ) HEEREIAST] AR NFRTENE T-PyInterpreterState H1,

PREBBAF AN e (1) MR

o WU 2 B B R, BilinpyModule FromDefAndSpec (), N EAEREAR G
EFHAIRAE— D BB R . HA C IR PAYH S 4R 22 B RETEX LB A G 2 (A 3L,

o MR BB BRI, BlipyModule Create (), MEFEY EIH U RARN, €
PR FAIIAE, SR HABIR I —> GR) #5011 —3 B —A (7) A
A, R — RO I E %P8 DU A R init BRECA B0 . B 7
PP RIR R A R (7) R I IL, X AT BE S B Z SMIAT N (2 0L F SCHY Bugs and

caveats) ,
W AR TR Py _Finalizernx () MPy Tnitialize () SeAEHAIG LR,

JE AT R PT ARG OL ;. XETIRASOL, 9B initmodule AL 2AFHRIAM . 52
BrBeinfe—HE, XEWRE A C ZRAFHHE 4 AL R REfEX LB A 4L =,
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PyThreadState *Py_NewInterpreter (void)

BT HaE ABL B — A~ TR . XHEARTR L R4 %Py _NewInterpreterFromConfig () Ky
sy, HECEME THANIT . SRR RN TR, Bt FMBRRN GIL, 7o
P fork/exec, FUFSFINERRE, W FLidF By BOWIin b psisk

void Py_EndInterpreter (PyThreadState *tstate)

B T RasE ABL S 40 @ I ARRRIRES IR (1) MRS . 4008 I ARRIRAS A 2 T AY oA
R WSO X T LRSI TNE . AR, YETALAFRRSSF o NULL, 5 IR
il IR Ay AR 2D B o FE T BE BR B0 BT A5 AT H AR AR b Fr (8 P F) 4 Jmy
aeBle YHAR PR FERRA GIL.

Py_FinalizeEx () FfHH5 I e 24 il IR E] b i AR B B S50 TR -

9.6.1 gL GIL

i py_NewInterpreterFromConfig () HRRFAT DARNE— A5 HoAMARRE 45 58 4= P B E0 TR, €0
TEEA HOH GIL. XFFR B A S RS AR T AR RS ST Python AUG IR 2 BHC At R4S iy
P ZE sl P AT A AR RS o A LA 3247 Python fUAD IR B> Python JEFE W] DAL IE A ] 24~ CPU #%
Lo XN BHL RES AT S RO U SR i % 0720, (3L PEP 554),

(o1 B e A AR RV RO ORI BRAS . JUHOR R A AR PR e A 1 DL SE AT if
FAAERPRES . T 5 TR B R AR HA S UL R A AT AR XER (40 None, (1, 5)) dlHH
ANATAE L Xk I P R — o ] B ESRR ATR 4 A e 7 2R AE B RS (O 5R) ISR — 1
P B, X SEER AR SRR (ANHERE AT AR AT DA R O RO SRR TEA S |
TRORI IR e 4z, F58 b, RTWERG]. /INEEOR A — L8 Py BER R X AR -

ANRARARE LR i BRR IR 2 ARFF RESAT EFLIE 9 Z AT S RE A 2B 5 [ty ARl R A . f2R
AR BELRAF IR BRRSHE 2ARRF DX A ARl R A AR Em A T AE AT i 352 o

BRitz Ab, i A AH LR B 0 R R 1 — A R B R AT FE B AT Z 1A 4e 4 ORBEIRRE BRRAS) . Rk
Mo TIEAR o BT FIARIE PR B A R R AR AT AR I =X AR MUAR T AR 255 Bl (R R B 5
RSF R AR MR 2 R BdEE s (=) AFAR0 TR,

Added in version 3.12.

9.6.2 fHiRFIEE

HI T TRERERS (DA S T RERS) A0 2 [i— M UERR M AL 7, B2 1B AR BRI AR5 58 — 28 Bk L,
FEARE A SR os . close () BFEATHAE LR EGEEH) LM EA1% BTt hT ()
fpRees 2 A2y Ry o, LY T RETCIA IR TAF; TEGEN SR BOl i (bl () & fRrds it
;Ejﬁz\:ﬁmﬂ: OJ@E%/I\?%’*%%% RIS ATREBRAEN 75— (7) AR a2 25 ) s X AR OL LY.
24 SR RE LB -

7 248 S TR S AE TR AR T L ) E E SRR Tk SRR, RO X B G AT
BT HES S AT R BB (1) MRERR Y 7 L. )RR BRI — e N 2 3L =l e adkf
ESILIIPOE

RN — SR I BE S PyGILState_* APL 4541 Al 2R iby, F hiXxLe APT 2 {&E Python
LIRS EBRIERRH LR BN KR, T TSRO AAESTR T —BE. mEEBUR
ANEHE—X EMVCE R PyGILState_Ensure () MPyGILState Release () W Z BT REES .
BEAb, fi X 28 APT DA i M AE Python 1 () 4218 Al Python ARSI H & (U1 ctypes) FEM H Tkt
PR AT e 2 H B A A
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9.7 FEEH

PEAL T —Fh ) F- AR REA LR Ak S 2Dl AL . 3K LU AR R H R B AT I S Fe 5 S TE .
int Py_AddPendingCall (int (*func)(void*), void *arg)

B THE ABL X§— R BUIMAM LR ZARTR T BT RIL S5 o S, KR [E] 0 H-4F func A
T AR R SF RS . R, R[] -1 (BR SBCEATAT R .

HIEIIMABI)G , fune Xf 4P SHL arg YL MRREARARE A . XFT IE#1247HY Python {UAY
KULE R I, (ELE ) I 2 DA P 25

o [T bytecode W FE I
o ERFEFFAG global interpreter lock (IR func W] DAf# 522514 C API),

func WAFAEIHIFIR] 0, BAERIN R -1 HBLE— N REEA. func AP RS A
i — B lmm, (HAR A R R BRI & 3 T BT A D e 2R

BB AT AR E S TR, AR A R Reas 8l

TIAETARESs TR R B, TR 7 ARG GIL. 0, eREL func W] RE S L HEG BRI RE A R
LV

i KR MUERREL, REAERRIRI L N A . ABBORIE func S RARBER . a2k
TERICTPATRAN RGN, fune FASAERGVRA R B Z B0 - BEREGE T G
7R C AR Python WS, AR, I PYGILStateAPI

Added in version 3.1.

TE 3.9 WRAS B A AR B IR MG e BCFE 1 R R TR, DU R B funce R 2 T AR R
A A RS R . BUEREAS TRPRESHEA A SR TR 513 .

9.8 SrHTFNERER

Python fF#RE & MNP BE 7 AT MIAA TR B T HARGL T — SRR SCRF . BT BUR THERE AT,
A A T

XA C e 1 ALV R J A sCER i AU AD 38 5 6 FH] Python J= 25 1)l F N S R HOTTEY , B REEL AT C
BRECR ] . I THAEA RIS X% O VR R 2R IR B ek, I BT BR B R A0
Y EASFE-5 2 BTCAS T 1] Python J2 % BRI PR ACHG 5 ) SRR I

typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)

ffi flpyEval SetProfile() RMIPyEval SetTrace() Y& M} 00 BB BE B B 2% A, 48
— NI S ZAEN obj 1538 4 W R B X R, frame 2 5 FF R K WX 5, what
% T%é %PyTraceﬁCALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN ﬁPyTrace_OPCODE

H—AS, T arg R8T whar W{E:

what B{& arg a X

PyTrace_CALL BZPy None.

PyTrace_EXCEPTION sys.exc_info () REHREEL.

PyTrace_LINE BEPy None.

PyTrace_RETURN RIS PE, B IR B R 208 R [B] NULL,
PyTrace_C_CALL IEFETH FH BB BT 4 .

PyTrace_C_EXCEPTION IEXEHFIERBTE.
PyTrace_C_RETURN AR RO 42 .
PyTrace_OPCODE SEPy None.
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int PyTrace_CALL

25—~ R AT IA R B R AR i S0 ) — A R B A% H AL 43 Pyt racefunc pK
() what TESHIE. W RE A s B IR AR 00 B DU 2 DR A PR TEAR R A i S5
I Python ¥ 5 R RS Pl AL«

int PyTrace_EXCEPTION

YRGS Py_trace func Y what TESHIE. TEALPRSEALAT 547D 2 J5 P
what WERE I RIA R, R G157 3 K S0 AR IEAE AT R I o AR R & 24 57 o
4% T2 Python BRI, BRI [l ) o A0 B e 2 a8 [l B0t UR BRER PR RCA &2 3%
WX LEFpE s YRR AT AR A TR EEA

int PyTrace_LINE

YT SRR G Py_t racefunc B (B SLATERE D TR ED 1) what 221
. EW LA £_trace_lines ¥ O FEIEAWIF AR .

int PyTrace_RETURN

YA ERRR B2 4 Pyt race func BB what FEZHI(H
int PyTrace_C_CALL

YA C BRI BRI L 5 Pyt racefunc BRI what JEZH(H.
int PyTrace_C_EXCEPTION

YA C WBGI KA HI L Py_trace func BN what IR S HI{E.
int PyTrace_C_RETURN

Y~ C RBOR I L 45 Pyt race func ALY what TEZHI{H.
int PyTrace_OPCODE

Y H A AR IHE 4 Pyt racefunc s (B XL GHERE TR D 19 what TEZ
WM. TEERATE LT LA SR EU B £_trace_opcodes B8 1 K
2K

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)

FHPERE 2 DT BRECIR A func. obj TESRE RS — DB SE 4% EEL, B PUZ R Python X
SN NULL. QSR 68 20 07 R AU TR B4l 5ok S, WAEES KRR obj A FHAS [a] F) (B K5 B4 —
ATy T SRR WA L B XA PERE T BR BCRFET XS PR Py Trace LINE PyTrace_OPCODE
MlpyTrace EXCEPTION PAAMPI B W I O FHEF 7R A

BiEZ 5 sys.setprofile () KL
P AR GIL .
void PyEval_SetProfileAllThreads (Py_tracefunc func, PyObject *obj)
KT PyEval setProfile () (HAEET 2l RS Y BN A 1E 1T 48R T BCEL M RE 20 ok 50
A (A2 A4 i
P T A GIL .
HpyEval setProfile () —Ff, ABRES ZMALATHG | K S A N TE Ty e v i B RE 2
Hreri %
Added in version 3.12.
void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

B IR ER R B R func, X R FPyEval SetProfile (), X HIFE T BR B bR B2 W
Tohs FEHEMBEBRELS BEASBRSHEIEHEBG C BB S M XK AT M
FH . f HpyEval_SetTrace () 1 M W) AT AT ¥R 2% o6 B0 ¥ AN & B WPy Trace C_CALL,

PyTrace C_EXCEPTION B{PyTrace_C_RETURN {EJ} what JEZHIH..
FEZH sys.settrace () KA,
P T A GIL .
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void PyEval_SetTraceAllThreads (Py_tracefunc func, PyObject *obj)

KT pyEval SetTrace () (HRTEJRT 21 HIMERERR I BT HEiz AT SR R0 R 5 ok 20T AN 2 X
eI A L.

W 7 A GIL .
HpPyEval_SetTrace () —H, ZRENS ZWATAYET | K 0 55 [ BT AT 2R i B BN R pR 2
Added in version 3.12.

9.9 ERIAIA 2R STHF

X2 e Ut v P TR
PylnterpreterState *PyInterpreterState_Head ()
RIS RS R AR 1] 3t Iy 2 S 2 ) 51 R 1 Tk
PylnterpreterState *PyInterpreterState_Main ()
A [n] AR IR AR 42 o
PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
MR RS R AN 51 R PR ] interp 2 JEHY S — .
PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
TEH S APRERS interp H RIKHY AR RS PR [l 45 0] 55—~ Py Threadst ate MG
PyThreadState *PyThreadState_Next (PyThreadState *tstate)

M@ TRl —APyInterpreterstate MRMEARRSN LA M H| L IR 0] 1state Z J5HF—
0,

9.10 LEFMFHZH

Python ffEREgR PR LI RAR A HLAEGE (TLS) M2 MR, EX FEM R AE TLS SEEEFT T 4956 DA HF
Python |22 i) £ F2 AR 7 -fif API (threading.local). CPython [ C J24% API 5 pthreads il Windows
FRPE LRIl i — AR R EOR AR A AR R IK— A void* fH.

L X LE R RN R FRA GIL; BN 43 DBl .
THYERL Python. h A tU4E TLS APLIRAH, R ZAHE pythread. h R LAEA AT -

ik XL APTRECAI AN 0 void* RUMEALBE A B G, XA 2 A O BCRRECE ] W2k void»
{HAEYS A PyObject™*, XERREIA LT EANIHATT TR

9.10.1 &L EEfE (TSS) API

51 TSSAPI J& 7y 1 Htf CPython @ REaS H BUAT TLS APL RG] . % APLMEH— iRy _tss t M
A int RFTRLRRRE.

Added in version 3.7.

UL

”A New C-API for Thread-Local Storage in CPython” (PEP 539)
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type Py_tss_t

BARA IR AR AR, HoE TR T T2 TLS 28, I e — M Eonigtinte
RSN TBe. RGP AE A

W sg Py LIMITED_API W, RO Py _tss NEEDS_ INIT PUFFIEE#ZS A .

Py_tss_NEEDS_INIT
N NPy _tss_t BENWIIRAR . WHEEXANZEASHPY_LIMITED_API K38 X .

HESE

Py_tss_t WA, TEMEH P» L/MITED API ﬁw%é@?ﬁ%ﬁﬁwﬂ%uz@ﬁ ), TEXSERIE b T IR A
A S AE G 196 s A 275 B 7 IR LG B R T e R S 0 i
Py_tss_t *PyThread_tss_alloc ()
BT HRUE ABL B 3.7 paAe. iIRml—AN5H Py_tss NEEDS_INIT YIGALHERRASHIR A, K
MBS L SR WO )3k [7] NUL L.
void PyThread_tss_free (Py_tss_t *key)

B T ABL f 3.7 #eAe. FEM WA Py Thread tss_delete () DABRARAEAIA I (1 4 P o 3
AF B E B 2 JE B i Py Thread_tss_alloc () FAMFLRIA I key. W key ZHHh
NULL MR TeAT A #4E «

il ORI key R — B 8ET . IR 240F key HLE N NULL,

Kk

XL BN TE S key NT] ) NULL. HH., WRABEM Py tss_ t MR PyThread tss_create () #]
kN Py Thread tss_set () fMlPyThread tss_get () BFT R R E L.

int PyThread_tss_is_created (Py_sss_t *key)

& FiaE ABL B 3.7 B AL mH A E WPy tss_t B i i has been initialized by
PyThread_tss_create() iﬁ)ﬁﬂﬁ“%ﬂﬂl.ﬁl*"ﬁ%ﬁ

int PyThread_tss_create (Py_iss_t *key)
& FrasE ABL § 3.7 Bz, M4 MINWI i Ak—4 TSS IR A B8 . W15 key 80046 17 (B R
#iPy_tss_NEEDS INIT FIMGAINHEAT R A ). SR BT FEAH R B L2 - ZEC9)
TR B B R R P T AR A4 E I S B A2 3 ]

void PyThread_tss_delete (Py_tss_t *key)

B THE ABL g 3.7 pae. g5 — TSS 8 ATEFE A S AfE it s S A SRR ME, I RHZ R
WIHAAIRSECH R IR . B BT DAl Py Thread tss_create () FRRBAIIGIL. I
PR DATE R — N4 L EE R - (A E s B L JE RS O .

int PyThread_tss_set (Py_fss_t *key, void *value)
B FRe0E ABL B 3.7 pete. R BB R RN IR —A> voidr (5 M ETLAEH ) TSS SAH KR
AEREEAE — R void* {HAY M7 LT,

void *PyThread_tss_get (Py_tss_t *key)
& FR0E ABL B 3.7 pae. R[4 HILKAE 5 —A> TSS SAH B void> fH. WY HI &A%
1 52 A E R 7] NULL,
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9.10.2 & EX 75 (TLS) API
F 3.7 ARSI M APT g2k A2 £ )5 75 6% (TSS) APL T

ik XA APT A SCRFIFZE TLS $EOR M RIE L 55400 int RYE SO TG . FEIXAERF
fif, PyThread create_key () FFALRIIR I —ANKRMORAS, I H AN TLS sAAEX AP 5 L AT
TeRL

I T R TR SN AR, N RAE B ARG 6l e iRCAR 1Y) AP,
int PyThread_create_key ()
B FHaE ABL
void PyThread_delete_key (int key)
& FHaE ABL
int PyThread_set_key_value (int key, void *value)
& FHaE ABL
void *PyThread_get_key_value (int key)
& T i€ ABL
void PyThread_delete_key_value (int key)
& T € ABL
void PyThread_ReInitTLS ()
& T € ABL
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cHAPTER 10

Python #t& LBl &

Added in version 3.8.

Python W] DA i flPy_InitializeFromConfig() MPyConfig %5 ¥ 1k % #] 4h tb. B W] DA ff
Py PreInitialize () MIPyPreConfiqg MR IE4

A PRI 5 5

FrZ 4T T BCE Python.

* Python T i W FHHE—ANE il Python, HAT N5 # KL Python Sl B4, PRI R A6y <

I e . TR T Python A IR AR, i Python 5 RAREIFA. (N, JFHUASRHFHE

20, LC_CTYPE i 7 KIS E AR5 A AL T AR S MHE TS 2 P s -
Py_RunMain () pREC R K45 € il Python F2)¥ .
2 W.initialization, Finalization, and Threads.

2 W

PEP 587 "Python ¥ 144kl &

10.1 ;=61

5E il 1 Python [ 7R 52 & VAR iz 1T

int main(int argc, char **argv)

{

PyStatus status;
PyConfig config;
PyConfig_InitPythonConfig(&config);

config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode) .

status = PyConfig_SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception (status)) {
goto exception;

}

*/
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status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
I3
PyConfig_Clear (&configqg);

return Py_RunMain () ;

exception:
PyConfig_Clear (&configqg);
if (PyStatus_IsExit (status)) {
return status.exitcode;

}

(B L)

/* Display the error message and exit the process with

non-zero exit code */
Py_ExitStatusException (status);

10.2 PyWideStringList

type PyWideStringList
i wehar_t* FRFERA ISR,

WA length F9AREAE, W items WhZHAN K NULL F HLFTA FAFH 10N NULL.

Jrik

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)

¥t item FNINE list
Python WA 9% T 4 A0 DA S U8 T 0 eR A

PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)

¥ item $H A F list 1Y) index i & .
NS index KTEET list WK, WIXKF item FSIME list o
index W K T4T 0,
Python A2 Tl 46 A DATE U8 FH I R K
SR B
Py_ssize_t length
List K JiF,
wchar_t **items

SIETIH -
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10.3 PyStatus

type PyStatus
BRI PR AR s . AR EGR H A Z5H 1R
XFTRTR, BN DMERE AT RN C BB R .
St IR B
int exitcode
B, B4 exit O WS
const char *err_msg
BHRAEE
const char *func
T AR R A A4 R, ATRASH NULL.
AIERS R KA
PyStatus PyStatus_Ok (void)
FEI.
PyStatus PyStatus_Error (const char *err_msg)
QR RSNIDEI R A7 P
err_msg ANV A NULL,
PyStatus PyStatus_NoMemory (void)
WA LRI (AR ) o
PyStatus PyStatus_Exit (int exitcode)
PAFE A2 BB H A ASIR Y Python,
AL TR ZS Y BRI

int PyStatus_Exception (PyStatus status)

RS R e B WY Wy HAE, W R R L A g B B R

HPy_ExitStatusException(),

N

int PyStatus_IsError (PyStatus status)
BERBEIRL?

int PyStatus_IsExit (PyStatus status)
ERRETIRI?

void Py_ExitStatusException (PyStatus status)

WA stams J2— MBS WEHH exit (exitcode) o W stams j&— A5 1RAS WIHT EDES 12
BHEERE - TEZEREEEL ., YWY PyStatus_Exception (status) NIEZB(EK A
REREE H o

i fENER, Python i X & PyStatus. func 7%, MEIERSHIREN ¥ func ) NULL,

I

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

}
Gy
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int

return PyStatus_Ok () ;

main (int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

I3

PyMem_Free (ptr);

return 0;

(B L)

10.4 PyPreConfig

type PyPreConfig

T i) ihfk Python HLEH 14 .
TG AL Hi ST e B R A

void PyPreConfig_InitPythonConfig (PyPreConfig *preconfig)

L Python Bt E KA IR TSGH & .

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)

IR 7 e 5 RAIIR LT RCE -

LERE R B
int allocator
Python [ {743 Bl s 44 Fx:

¢ PYMEM_ALLOCATOR_NOT_SET (0): AAS NAEAECES (i FHERIA) o

e PYMEM_ALLOCATOR_DEFAULT (1): AN A0 Bt % .

* PYMEM_ALLOCATOR_DEBUG (2): %Kik M H 4B % M7 iE8 4T .

e PYMEM_ALLOCATOR_MALLOC (3): f#iff] C iy malloc ()

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): B Fl malloc () BB X4,
* PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 7 %

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 1 #5225 w7 18X 4 -

R Python 2 £ | ——without-pymalloc ¥4TH & W] PYMEM_ALLOCATOR_PYMALLOC

F1 PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥ ¢k 4.

Z: 1. Memory Management.

BRiAE: PYMEM_ALLOCATOR_NOT_SET.,

int configure_locale

Ff LC_CTYPE iy & DXIsix i s By i 5 X
WRET 0, NW¥fcoerce c locale Mlcoerce c_locale warn R A 0.

Z: Wlocale encoding .

BRIAMH: 7£ Python BL¥ > 1, FERABBCE N 0.
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int coerce_c_locale
WEREET 2, A C s X,
WEREET 1, NI LC_CTYPE 1 5 XIOR A A H@ 5 R 24 4 i 4 46«
% Wllocale encoding .
BRIAMHE: 7E Python FiLE H N -1, TERRESHCEH A 0.
int coerce_c_locale_warn
WENAERAE, WSAE C il 5 Ao il a4 i) A 5 .
BRIME: 72 Python LB H 2l -1, TEFABSHCE A 0.
int dev_mode
Python JF &ZA5: 2. PyConfig. dev_mode,
BRIME: 1E Python By -1, FERR BSR4 0.
int isolated
sl W PyConfig.isolated,
BRINE: 7E Python i35k 0, FERR sl 1.
int legacy_windows_fs_encoding
W AEEE:

e B PyPreConfig.utf8 mode N 0,

e B PyConfig.filesystem encoding A "mbcs",

» B PyConfig.filesystem errors A "replace".
WG4 | PYTHONLEGACYWINDOWSFSENCODING (AR B{H .
XAFE Windows Fr] . #ifdef MS_WINDOWS Zn]#% T Windows % & CHS .
BOAA: 0.

int parse_argv

WNIEETAE,Py_PrelnitializeFromArgs () MlPy_PreInitializeFromBytesArgs ()
5 PAS H AL Python f@#Afr ey AT SR R 5 ST argv 240 200 217240

BRINMH: 7 Python FLELH R 1, TERAEECEHH 0.

int use_environment
{Fi ] R4S E? W PyConfig. use_environment,

BRIAMH: 7 Python L >k 1 TMIAE R BSRCE 2R 0.
int ut £8_mode
WRAEZAE, WJF A Python UTF-8 Az,
Wit -X ut£8 Ml TIEWH PYTHONUTE 8 FpBEAS 5k 0 8% 1.,
AR LC_CTYPE ifi 5 KHHCh C 8L POSTX APl 1.
BRIAMH: 7E Python JiL & ok -1 TIAERA BRCE Hh 0.
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10.5 {#FH PyPreConfig fi#)i&1t Python

Python [ FiHI 451k
o % Python NfFZ4 HiLgs (PyPreConfig.allocator)
» Bt LC_CTYPE 155 X185 (locale encoding)
o % B Python UTF-8 }iz{ (PyPreConfig.ut f8_mode)
YHIA AL (PyPreConfig 2A) fRFFE _PyRuntime.preconfig 1,
T 1w 464k Python 1) R %5 :
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
MR preconfig ML E K FHI 454 Python.
preconfig INA] A NULL,
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const *argv)
Tl preconfig THC E K I 4R 1L Python,,
W2 preconfig parse_argv HIEZAENMYT argy iy 011280 (FA7H ).
preconfig /NR] A NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int arge, wchar_t *const *argv)

R4k preconfig WL E AR THI 4G 1L Python.
IR preconfig Wiparse_argv Yy AFEMMMRNT argy fh FTEH0 (FEFHER).
preconfig ZNA] A NULL,

P EARMHPyStatus_Exception () flPy_ExitStatusException () RANFEEH (FERE
B

Xt F-Python B & (PyPreConfig_InitPythonConfig()), WIS Python J& TS 80iaikny, A8
2AEWRI IR Python BHBABAE G 21758, MBS gmidtg NG iRt E =B m. i, -x
ut £8 Ay 4T j= H Python UTF-8 &=,

PyMem_SetAllocator () W fEPy_PrelInitialize() Z J§. Py_InitializeFromConfig()

ZHI BB LLZEE S EXHWANEDE . WU BryPreconfig.allocator #f % N
PYMEM_ALLOCATOR_NOT_SET W|AJ¥EPy Prelnitialize () ZHi#t .

g pyMem RawMalloc () XFEM) Python N4 Hic e KU BEAE Python T4 #G 4k 2 mifdi Y, 1 B 4298
malloc () fll free () MIAA L R4 . Py_DecodeLocale () ANRELE Python Fi#) 4G4k Fi 48

{5 B0 4R A o 5 T Python UTF-8 KL 31 1

PyStatus status;
PyPreConfig preconfig;
PyPreConfig _InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PreInitialize (&preconfigqg);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();
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10.6 PyConfig

type PyConfig

8T K T E: Python FUTE S (45 F 14 o

TESE , WA PyConfig Clear () BBRMBEIHELENAT .

SRRTTIA:

void PyConfig InitPythonConfig (PyConfig *config)
WL Python Bz & KA UIRECE -

void PyConfig InitIsolatedConfig (PyConfig *config)
T & B E RAIIR AR E

PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
P PR sor $E DI R *config_str,
TEFLIFA 445 14 Python.,

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
ffifflPy_DecodeLocale () X str HATARIS I 45 HAK B H| *config_str.
TE N BEFA 445 1 Python.,

PyStatus PyConfig_SetArgv (PyConfig *config, int arge, wchar_t *const *argv)
MRS TFAF B2 argy BB T 1754 (config Hargv 1.
TE BT 444 1 Python.,

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int arge, char *const *argv)

MRIET 5% argy BE A LTTB R (config Hargv H1). filPy_DecodeLocale () X7
TR TR .

TERL BRI FAA74 18, Python.

PyStatus PyConfig_SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t
length, wchar_t **items)

RESEFAFER ) 2 list 15BN length F items
TEWN LI FA 4745 10 Python .
PyStatus PyConfig_Read (PyConfig *config)
BT A Python B
E AL B R .
E BRI AR TR B U SO T4 282 & (5B, W1 Python 3.11 HRBFE.

PyConfig_Read () ¥R #TPyConfig. argv B8—IRK AESEENT5E G , PyConfig.
parse_argv Y%A 2. BT Python BHUEMPyConrig. argv R ER, HILMEITSEL
WK 25 I F AR P 16 10 AT >4 Python 377

TE LT FAA144 1 Python,

TE 310 RA K AAL T PyConfig.argy ZHIAE R P —IK, 1S BURT 52 )5,
PyConfig.parse_argv ¥gi%h 2, RBFMPyConfig.parse_argv T 1 Bt A ST
%%ﬁo

TE 311 AR KA PyConfig Read () AETTETA KR, HIWAEPyhon 12/ F R
I BT RN EH H B Py _InitializeFromConfig () B .

void PyConfig_Clear (PyConfig *config)
TETIIC & A A
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WA NI KL PyConfig IS 144 10 Python, TE3XF% 5L, Python T #] 14 1k il &
(PyPreConfig) $PAPyConfig NiEht. GREIHE S5PyPrecontig MFMECE FE:, Bl
WAEVHH PyConfig JrikZ Higk L e

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

* PyConfig.use_environment

WAN, Wi T PyConfig SetArgv () B{PyConfig SetBytesArgv (), WWAMAEYEHHA
VEZ IR, RO s i BB T 738 (W parse_argv HAEE(E).

XS VE IR F B3] PyStatus_Exception () Ml Py_ExitStatusException ()
PR (R IREGRE ) .

AT RS
PyWideStringList axgv

Command line arguments: sys.argv.

Ffparse_argv B 1 $FLA5 0 Python f# 4T Python fir 47 S KU [ Y 77 X f#bTarov FF
Margv i Ef Python Z4L.

WRargv =, WSTRM— D2 FRFER AR sys . argv IREAFAET HIKEA R Z
BRAE: NULL.
FiEZHorig_argv M.
int safe_path
WRSETE, Py_RunMain () RFERZNINE sys . path JFRGI—ATREA L 4 1B
s Mfargv/0] %F L"-m" (python -m module), WIZRMEITAH %,
* WERZIZFTHIA (python script.py), WHEIAARHR. WREFFTHE, W@

VRS
* FEHAREL T (python —c code Hl python), RHRII—DZFHFH, XER 2471 TAF
H%.

it - TR A PYTHONSAFEPATH FRIEAS BN BN 1.
ERINME: Python Btk 0, P SECE R 1.
Added in version 3.11.

wchar_t *base_exec_prefix

sys.base_exec_prefix.
BRA{E: NULL.
Python §51Z2B0 E F)—HB55 .
wchar_t *base_executable
Python FREA] AT/ sys._base_executable.
i _ PYVENV_LAUNCHER__ FfBEAR G55 .
1k NULL WM PyConfig.executable ¥ H .
BRIA(H: NULL.
Python $51Z2E0 H )—#K4) o
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wchar_t *base_prefix

sys.base_prefix.
BRiA{H: NULL.
Python %1z Be % —HR5 .
int buffered_stdio
WREFT 0 Heonfigure o stdio NAREAH, WA C Hiaii stdout Al stderr )20k .
W —u A FTEEWIA PYTHONUNBUFFERED FRIEAF B Eh 0,
stdin 452 PAZE P BT TIT .
BOAMA: 1.
int bytes_warning

WERSET 1, WK bytes 3 bytearray 5 str #{THE, 5 bytes 5 int H#fTHK
B 4

WRKTET 2, WAEXLEEFN TS| K BytesWarning 4.
H —b M TR T o
ERIMH: 0.

int warn_default_encoding

WNAEEAE, WHE 1o. Text I0Wrapper fEAIERINHADH% 3N % ) EncodingWarning %,

P52 7 io-encoding-warning.,
BRINME: 0.
Added in version 3.10.

int code_debug_ranges
?g%%? 0, WESHAEA R R AR RATAIFIRGT . FH HLASTERRE DR AT B [l 9145
5o
i1 PYTHONNODEBUGRANGES #5455l -X no_debug_ranges Ay 47180 B M 0.
BROAE: 1.
Added in version 3.11.
wchar_t *check_hash_pycs_mode
FERBEET AR - pyc SUFRYSIESTA: ——check-hash-based-pycs fir 4TI HI{E.
AR :
* L"always": Joii’check_source’ JEARMIMEIE AT AR S PECHFIEA TG A B UL o
* L'"never": & ETHAEHIY pyc 42 AN .
* L"default": FTMAMEM pyc H1iY check _source’ JHEARAff 2 A& 75 B ik oK -
BHAME: L"default",
Z: i, PEP 552 "Deterministic pycs”.
int configure_c_stdio
WA, WIECE: C FriEin:
* JF Windows B, ¥F stdin, stdout I stderr _F 5 & —#EHl#E= (O_BINARY),
o W burfered stdio T2, NZEH stdin, stdout FI stderr 3 [ & .
o W interactive HIEE(E, WS stdin F1 stdout |35 ZEsh (Windows FH{Y f| stdout),
BRIMH: £ Python it & iy 1, FERESHCE H24 0.
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int dev_mode
WAHAEZAE, WE A Python &5
J#id -X dev #ETi I PYTHONDEVMODE AN BB N 1,
BRIANE: 7E Python FExCrHohy -1, FERR Bk 0.
int dump_refs
i fi# Python 5| J{]?
WARAETAE, WA T A 7ER A S XA
FH PYTHONDUMPREFS HIEAS BN 1.

Need a special build of Python with the Py_TRACE_REFS macro defined: see the configure
—-—-with-trace-refs option.

FRIAE: 0.
wchar_t *exec_prefix
LR -5 1 Python SCIFAYNG 5% J& H 3K HIZR: sys.exec_prefix.
BRIA{E: NULL.
Python $5128LE —B57 .
wchar_t *executable
Python f#féds il AT —JE I SCIF XS 642 sys . executable,
PRIAMH: NULL.
Python 3542 B & [—HK5>
int faulthandler
J& H faulthandler?

RN IEEAE, NHEREsITJEH faulthandler.enable (),
i —-X faulthandler 1 PYTHONFAULTHANDLER M AF %R 1.
BRIAE: 7E Python BixUrholy -1, FERs sl 0.
wchar_t *filesystem_encoding
A Gt A4 X sys.getfilesystemencoding () .
FE macOS, Android Fll VxWorks | : ERAfF] "ut£-8",

¥E Windows st L N N [ = "utf-8", B # W Hprypreconfig
Wjlegacy windows_fs_encoding NAEZEENMEH "mbes".

TEHAF- 5 _E Ry BRI geidag =X :
e MMM PyPreConfig.utf8_mode JNAEZ(ENIHH "ut£-8",

o 15 Python #/F] n1_langinfo (CODESET) EHH A ASCII 4giAg =k, M mbstowcs ()
e AR g i s U ffhS (GBS h Latinl ) WA "asciin,

o {15 nl_langinfo (CODESET) iR [HZS 45 M "ut £-8",
o YEHAMSEOLS, ¥ fllocale encoding: n1_langinfo (CODESET) {455,

1 Python JE 21}, gahas X 44 Fr e FLE 6k Python 4w il 45 24 FK. 10, "ANSI_X3.4-1968"
Py "asciin,

Z ) filesystem _errors I .
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wchar_t *filesystem_errors
LA 445174072 % sys.getfilesystemencodeerrors () .

FE Windows LF: Bt A ffi F "surrogatepass", B F Ul HPyPreConfig
W legacy windows_fs_encoding NAEE(ENFE ] "replace”,

FEHAT-E F: BHAH "surrogateescape”.
SCRPRYAR IR AL PR -

e "strict"

e "surrogateescape"

* "surrogatepass" ({3 UTF-8 4ifidtg=l)
Z N filesystem encoding B .

unsigned long hash_seed

int use_hash_seed
BERLAL IS Ay R IR 1
MM use_hash_seed HZE, ML Python jZ s FEHLIEEE— R T, HZBhash_seed.
i PYTHONHASHSEED Ff}sAF i .
BRINIY use_hash_seed {f: 7 Python BixUF R -1, FEf szl 0,
wchar_t *home

Python home directory.
If Py_SetPythonHome () has been called, use its argument if it is not NULL.
| PYTHONHOME MIEAr ik B o
BRA{E: NULL.
Python 3% /280 E g AP —35 .
int import_time
WERAEZAE, XS A BRI TR RE 2347 -
J#id -X importtime EIAN PYTHONPROFILEIMPORTTIME MBEAR K E N 1,
BRINME: 0.
int inspect
TEPAT A B Ay & 2 S AL B A

WERKTF 0, WS SAHANENE NS A T -c Iy, FERATIIA< sar
LIRIALZHA, RIHTE sys . stdin BRI DR umif 2 ik,

W -1 A QATIRIATIEN . W PYTHONINSPECT SRAE BOM AR HIN BN 1.
FRIMEH: 0.
int install_signal_handlers
L4 Python 55 4L FiLAR?
FROME: A Python BTy 1, FERR BB 0.

int interactive

HIRAT 0, WA M (REPL).
i 1 Ay T
BRI 0.
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int int_max_str_digits
B R A R I K B R MR —1 FRRARAERE A iy AT SR EE R I T BRIA Sk
4300 (sys.int_info.default_max_str_digits). [~ 0 FREZEREH. T 0 H/NT
640 (sys.int_info.str_digits_check_threshold) {EF AR L FFH S AR,

i) -X int_max_str_digits Ay fTIEAREY PYTHONINTMAXSTRDIGITS MiEAF il B .

RN fH: 7F Python #i 3l N oF -1 . FE K2 A X F S 4300 (sys.int_info.

default_max_str_digits),
Added in version 3.12.

int isolated
AIRKT 0, UL PR e A

» $fsare_path &N 1: 7E Python [HEI I RFANTE sys . path BN EAEA 2P %
&, anMmrH . BAREHTE H SR aS T4

o ¥fuse environment ¥N 0: ZN& PYTHON MIEAS &,
e Yuser site_directory K 0: NENGH Pl s H R Ng| sys.path,
* Python REPL ¥ N5 A readline WATER HIRARLTH S HEIARY readline il & .
I -T Ar AT E A 1.
BRIAE: 7E Python B0k 0, FERS B0, 1.
HiES R #H L E MPyPreConfig.isolated,

int legacy_windows_stdio
R AEEE, NWEH io0.FileIO U i0._WindowsConsoleIO /EN sys.stdin, sys.
stdout fl sys.stderr,
15 PYTHONLEGACYWINDOWSSTDIO M As B st NAESS FAFEE M N 1,
{YAE Windows A, #ifdef MS_WINDOWS ZZW[#% FT Windows & J@H1LH5 .
BRIAE: 0.
72 R PEP 528 (ff Windows % il & S i A% LB iy UTF-8).
intmalloc_stats
WRAEZE(E, WAEIR B i Python pymalloc 1N 5T 25 HIGE 800 -
H{ PYTHONMALLOCSTATS AR Bk BN 1,
R Python J& £ Al —-without-pymalloc # W #ATE B WHZBEITOR 1 2 M o
ARIAHE: 0.
wchar_t *platlibdir
SFEFEHRLFR: sys.platlibdir,
i PYTHONPLATLIBDIR MEAS i .
WRME: B configure —-with-platlibdir 3 F#EE M PLATLIBDIR %MW E (BRIAME:
"1ib", FF Windows [JIJ>k "DLLs™),
Python 3% 1Z2E 5 i A—#5
Added in version 3.9.

TE 301 JOA A AR H IAE Windows F S8 FH % 2 0 T RAn R 7 e, sl i T
{Dggs T&owxﬁ“ , T HEMEIE, R AR T R R A A R T, %
BoRF Bl 200
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wchar_t *pythonpath_env
B R AL (sys . path) J—"Jl] DELIM (os.pathsep) 7RI 74T
i PYTHONPATH FFEAF R .
BRA{E: NULL.
Python J54208 5 i ABI—3B57 o
PyWideStringList module_search_paths

int module_search_paths_set
PR R KR sys.path,

i Rmodule search_paths_set % F 0, Py _InitializeFromConfig() ¥ #
ftmodule_search_paths H¥fmodule search_paths_set %N 1.

BRHAME: 25513 (module_search_paths) fll 0 (module_search_paths_set),
Python 34422 & fH—8B4.
int optimization_level
AL -
 0: Peephole fiifbas, ¥ __debug__ &N True.
e 1: 0%, BEWE, B __debug__ # N False,
o 20 L, KBRSURFAER.
it -0 ArAFTIEW Y, EE A PYTHONOPTIMI ZE FREEAS (i .
BRIMH: 0.
PyWideStringList orig_argv
25 Python Rl AT PRI R IR 21725003 sys.orig_argv,

WMforig argv HNF NI Hargv ANg— A HAGE AP IGE, PyConflg Read ()
R R argy ZHEargy Ul Rorig_argv (ﬁﬂ%pars e_argv NRZE

RS Margy APy _GetArgcArgv () B,
ERIME: 251k,
Added in version 3.10.

int parse_argv
fdT e oA TSR

WARSET 1, WPAS L Python AT fir 24T SEHH R Ny Uit argv, HMargy HRIE
Python 4.

PyConfig Read () REAMANTPyConfig. argv 5 —IK S ERN 728G, PyConfig.
parse_argv KA 2. HIT Python %ﬁ%ﬁipycoﬂfig- argv PRIER, BIENT S
PR 245 B FH A% 7 e WA >4 Python 35

RRIAME: #E Python B0 1, FERESHIT N 0,

TE 3.10 fiAS B AEASYE: MAE R ¥ PyConfig. parse_argv 2T 1 Bt A &f#tPyconfig.
argv Z5,

int parser_debug
fEpTas A ERRT o, WIFTITHMrds R (UL R, IR T okl .
AT -d Ay TR Y, 1% E N PYTHONDEBUG 28 E1{H .
Need a debug build of Python (the Py_DEBUG macro must be defined).

BRAE: .
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int pathconfig_warnings

WEAARRAE, WAV SRR I B AR 50 R B stderr o MURAET 0, NI L7
He

B o
BOME: 7E Python #5081, fERR BRI 0.
Python 34122 & Hi AB—HB53 .
TE 3.1 JA A A AR o UAE 38 T Windows,
wchar_t *prefix
BT -5 /Y Python ST, % J& H 3K AIZR: sys .prefix.
PRIAMH: NULL.
Python $51280E —B5 .
wchar_t *program_name
M T Wtk executable FIAE Python H)aa H 3 )R YRR 129 B bl RO 7 24 95 -
e If Py_SetProgramName () has been called, use its argument.
o ¥£ macOS [, fISRE T PYTHONEXECUTABLE M as & N & fdi fl 2.

o YNHRE X T WITH_NEXT_FRAMEWORK %%, 4i%¥ T _ PYVENV_LAUNCHER___ 3B
)

IRl E
* fikargv i) argv[0] AT HIF AN HEM S M E.
* 0, ¥ Windows EF] L python", FEHAb-F-H BRI L python3™,
BRA{E: NULL.
Python 341280 F g AB)—3R4) .
wchar_t *pycache_prefix
ZA7 .pyc XMHE AR HR: sys.pycache_prefix,

Set by the -X pycache_prefix=PATH command line option and the PYTHONPYCACHEPREFIX
environment variable.

W5 NULL, W) sys.pycache_prefix $#%i% A None,
BRINE: NULL.
int quiet
e WERAT 0, WIFEAZ B AL 53 Python AN B USURIRA .
Hi —q Gr AT I TId Y .
BRAMA: 0.
wchar_t *run_command
—c QAT I -
Py _RunMain () .
PRIA{E: NULL.

wchar_t *run_filename

%ﬁﬁ*ﬁé\ﬁ%)\%iﬁ%i AMLE —c B —m WAy 1T840 EaWiPy_RunMain () R
Mo

BN, T ar$4T python3 script.py arg ERFHIHN script.py.
HiE&HPyConfig. skip_source_first_line %I,

BRAE: NULL.
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wchar_t *run_module
-m AT H .
HﬂPyiRunMain () ﬁ“:ﬂﬂ o
BRA{E: NULL.

int show_ref_count

Show total reference count at exit (excluding immortal objects)?
i1t -X showrefcount iy fTIEIIIKE N 1.
Need a debug build of Python (the Py_REF_DEBUG macro must be defined).
BRINME: 0.
int site_import
TEJEBII FA site fH?
WRETE, W Hﬁ%ﬁ%l&f,mﬁ’ﬁ’f/\%&Hﬂlﬁtfﬁilﬂﬁ%‘iﬁmﬁﬁﬂélﬂﬁ sys.path #ff.

RN R T A site BIPBBIEE X S /E (A0 R AR 7 B2 Mk A X S 44, 75 1A
site.main () EK%0).

-S AT E N 0.
sys.flags.no_site &N site import BUZJGHIHE.
BRAME: 1.
int skip_source_first_line
W AEEAE, Wkt Pyconfig. run_filename YRR —1T
EXF AT AE Unix BN # 1 omd. X 24E%F DOS 4 J@ i #edt .
I —x A A TIRIIE 1.
BRIAH: 0.

wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin, sys.stdout fll sys.stderr B gmIEEREER (H sys.stderr
WG "backslashreplace" £HRANTHEES) .

If Py SetStandardStreamEncoding () has been called, use its error and errors arguments if
they are not NULL.

W5 PYTHONIOENCODING FRBEAS AR A I & (i 2 .

BRI GRASAEX :
e MMM PyPreconfig.utf8_mode JAEZ(ENIHF "UTF-8",
o FEHAMAEM T, flocale encoding.

BROABE RAL A
e ¥¥ Windows |: f#iff] "surrogateescape".

* W1 epypreContia. ut £5_mode Ik BAH, ¥ 1A LC_CTYPE ifi 7 K B H"C"
5 "POSIX” M{fi f| "surrogateescape".

o YEHAMAFI N "strict",

int tracemalloc
J&i F tracemalloc?

ME-HAEEE, WAEEsNTEA tracemalloc. start () .

JfiT -X tracemalloc=N frd47ETFl PYTHONTRACEMALLOC MIEAF S5 .
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BRINME: 7 Python Bl -1, FERR BRI 0.
int perf_profiling
A perf PERE T A AR
AR AESAE, MHTHE4k perf trampoline, T £ {5 B 2 I, perf_profiling.,
Set by -X perf command line option and by the PYTHONPERF SUPPORT environment variable.
BROAE: -1.
Added in version 3.12.
int use_environment
o PR Y
WRETZE, W20 B 5.
i -E MR RBLE N 0,
BRINME: 7 Python BLE oy 1 MIAERE BHCE N 0.
intuser_site_directory
R AEZAE, WRF ok H SRR NS sys . paths
i -s M -1 A AT E A 0.
FH PYTHONNOUSERSITE IfIEAS i E N 0,
BN 7E Python B2 1, FERR BB N 0,
int verbose

PRI, WERAT 0, WA ABRIET ST — MR, B mEBIRA (L8 (SCF4
BN BRI o

ﬁn%ﬁ?ﬁfﬂﬁ 2, MR BN PR R A SCPFT B — 2RI S IBAEIR H I it 5 AR
R E

1 - A O F TR TR
i@i7T PYTHONVERBOSE B AS B (H X E .
BRAE: 0.
PyWideStringList warnoptions
warnings B TS e T, PLAEP MRS sys . warnoptions,

warnings AR 3 DA AH X B9 W U 0 sys.warnoptions: Hx 5 — NPyConfig.
warnoptions 4 H ¥ & warnings.filters W —1 L H B HREWERSE (BT
HH).

—W AR AT S f HA{EIR N B warnopt ions W, ERTABZ REA] -

PYTHONWARNINGS M5 AL 5 th nl g H FUS s 45-356 1l . mT PAFS B AN, I PAES (/) 4

BIAME: =913,
intwrite_bytecode
WEREET 0, Python FEALEATE R ABFBIRE A . pyc .
jdT -B Ay Tk Al PYTHONDONTWRITERYTECODE MIEAF iR EH N 0,
sys.dont_write_bytecode &#i¥iG{k Awrite_bytecode BUZJGHIHE.

BROAE: 1.
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PyWideStringList xoptions
-X fF A TR E: sys._xoptions,
CNNIEREEET B

Wikparse_argv HAERE, Margv ZECRF LS HE AL Python BT fir 4TS BUM [F] 1) 7 LR g, IF
Margv i Python 24,

xoptions PEIRF ST A B HAWBED : 20, -X fy 47355010,
TE 3.9 A K HAS T show_alloc_count FERE WKL,

)

10.7 {£F PyConfig #1154t

T H14R1E Python 1 pEi %5 :
PyStatus Py_InitializeFromConfig (const PyConfig *config)
R config BL B A 41k Python.

T EARMHPyStatus_Exception () flPy _ExitStatusException () RANFEEH (FERE
B,

i B {ii H T PyImport_FrozenModules ()., PyImport_AppendInittab ()
B(PyImport_ExtendInittab (), WIAHTE Python Hig) ik 2 J5 . Python 4k 4k 2 Hi i & 58 &
file UnR Python Y2 RAIAGAL , WA AAERF I HR 1L Python Z B i Py Import_AppendInittab ()
B{PyImport_ExtendInittab ().

IR (PyConfig KA R1EFE PyInterpreterState.config 1,

B EAR T2 PRI R Bil:

void init_python (void)

{

PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto exception;

}

status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception (status)) {
goto exception;
}
PyConfig_Clear (&configqg);
return;

exception:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);
}

SRR B S BUCEOARCE, SR, RSB SR R A 311 BUTE, 2SRRI
2 BIA ST, P ICIR M B A M P U e TR 90 AR 2 1 B B AT AT (BT A W) i
PR
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PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) A
goto done;

/* Read all configuration at once */

status = PyConfig_Read (&config);

if (PyStatus_Exception(status)) A
goto done;

/* Specify sys.path explicitly */
/* If you want to modify the default set of paths, finish
initialization first and then use PySys_GetObject ("path") */
config.module_search_paths_set = 1;
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/stdlib") ;
if (PyStatus_Exception (status)) {
goto done;
}
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) A
goto done;

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable") ;
if (PyStatus_Exception (status)) {
goto done;

status = Py_InitializeFromConfig(&confiqg);
done:

PyConfig_Clear (&configqg) ;
return status;
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10.8 fREECE

PyPreConfiqg_InitIsolatedConfig() MlPyConfig InitIsolatedConfig () HREESA|E—
Bl KK Python 5 RGEME 25Tk . B, K Python ik A HEANR FHFET .

RHC R 20 A R E AL PSSR ar A TE R (PyConfig. argv FEANSBRYT) Aok m H SR
C AR (BN stdout) 1 LC_CTYPE M5 IKECRFRFFAAL . (5 S AL PRES A SHCL%E

TATC B IR 2 B FH 0 SO e 2 AR FR A B A2 . IR IRE T PyConfig. home PDAEHITEEERIAN
PRACHC .

10.9 Python &

PyPreConfig InitPythonConfig () MlPyConfig InitPythonConfig() B SA|E—EE
ety @ — 7R 55 B Python AH[F () H & X Python,

IS BN A TS ECR BN THCE Python,, 14 Jay e 748 B R 5 2005

MR ECE R LC_CTYPE £ [Xisf. PYTHONUTFS8 F1 PYTHONCOERCECLOCALE A B R CiEE
X Jak i ) #4645 (PEP 538) il Python UTF-8 £ (PEP 540).

10.10 Python EREE

pyConfig W% Z AT AR BN 7B
 HAZBCE A
— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig _warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
- YHTTAEE SR TR A
— PATH IEAF B T HRBURE P 52 8812 Gk B PyConfig. program_name)
__ PYVENV_LAUNCHER___ fEAS &

- ({¥ P& Windows only) ¥E I} 3% HKEY_CURRENT_USER #1 HKEY_LOCAL_MACHINE
i4)”SoftwarePythonPythonCoreX.YPythonPath” 37 N i i I #EF H 3¢ (H A X.Y 25 Python fi4s) .

o BRI EL R B

— PyConfig.base_exec_prefix

— PyConfig.base_executable

— PyConfig.base_prefix

— PyConfig.exec_prefix

— PyConfig.executable

— PyConfig.module_search_paths_set, PyConfig.module_search_paths

— PyConfig.prefix
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N

mAREDH A Ml F B R R E, Python i & UF R B R CE R H TR K E
W F B, W R module search_paths_set 2T 0, Nimodule search_paths ¥ #f 7 & 7
Hmodule_search_paths_set ¥k E N 1.

T S U 5 T A AR T BT PASE AT B B A S AR ) PR A, R AR N R S
WS HERE . W module_search_paths_set #{i% 4 1 ll module_search_paths &l
HERE. FEXMENT, module_search_paths ¥ A& b {E .

Hfpathconfig warnings ¥ 0 DAETETTSLBRARNC B 062 ([CFR Unix, Windows A £idsgfE:
%) .

M base_prefix Bbase exec prefix FERAKE, BN HMprefix fllexec _prefisx 48K

/H\,fﬁo
Py_RunMain () MlPy_Main () ¥EH sys.path:

e MNP run_filename BIREIFHE—MIE __main_ .py AR HD, We¥run filename
WinE| sys.path Bk,

e YN isolated HZE:

- WA T run_module, WAFYMFTHRAME] sys.path BTk, WERICIREERCY BT H 5%
AR TALAT AR

- WRBE T run_filename, WIKFSCPEA M H RASIME] sys . path HIFk.
- EHARE T, WK PRI NE] sys . path BTk,

MR site_import KNIEEAHE, W] sys.path AT site BB, MR user_site_directory A
AEZAH HH P site-package H sRAFAE, W site MBS ) site-package H sFiNE] sys.path.

B AT O D DA ISP
s pyvenv.cfg
e ._pth X (Flan: python._pth)
e pybuilddir.txt (f{ Unix)
WRAFTE . _pth U

e ¥fisolatediX N 1.

b,

e ¥use environment %K 0,
e ¥fsite import A 0,
e ¥fsafe pathiX A 1.

The _ PYVENV_LAUNCHER___ environment variable is used to set PyConfig.base_executable

10.11 Py_RunMain()

int Py_RunMain (void)

PAT 76 fir 4 4T SR H P IR E 1) @ & (PyConfig. run_command), Wl A (PyConfig.
run_filename) BifEL (PyConfig. run_module),

FERRATE DU R AR T -1 2651, Wliz4T REPL.
e, 454k Python Hik [l — AN fLid 4 exit () BRAUNIR HPRES,
WZ Y Python e % EH— M Py_RunMain () TER BT IR 4L9247 A E X Python 7R B
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *arge, wchar_t ***argv)
1E Python B el 5t an 4TS5 /I, FRPUXLE S
HiEZHPyConfig.orig _argv J{ .

10.13 SHrEMIatFAREE API

RN AT EE APLGIA T ZHrBliat, E& PEP 432 A% DR :
o BT WIIRIEBTEL, s/ MERYEAS Python™
- AL
- WA
- WEACRESRIH
- sys BHAER WL (FIA0: sys . path MIANFFTE).
o 7 FET FIRLBTBL, Python #i5E EHIIGL
- ZRIFRLE importlib;
- Ns AR ;
- WRAG TS
— 5B sys BIHAIUAEAL (BTN : B sys. stdout Fl sys.path);
- J8M] faulthandler fl tracemalloc ZEn[EINHE;
- FA site B
- SFAE
Al APT:
e PyConfig._init_main: YR N 0, Py _InitializeFromConfig () ¥HE “I%.0" #IEILHY
Btk
PyStatus _Py_InitializeMain (void)
PEA “FTZ YIRABTEL, SER Python HIG1L .
TE Bl FrBEh 2 AR, WAL ECE import 1ib Ak pé f2me & HAAE “ 387 HrBoiE A .
X H] fE SR VFAE Python H g il Python DAZE 36 s34 202 &, LA RES %% H & X sys .meta_path
AR TAR TEE,

LB BEZ Ja 2P BEZ T, R W REFE Python Wit Bss 20 %, X2 PEP 432 Izl —.

Bl BrBOtBCA SERRIE S AR BU A A% R A AR BT AR R E ] . 1% APT RS
WA ER) 2 Ui APT A] ARG IE e 2 R ik BB BT G i 2 3k APLL

TE AL R 2 WIRAHT B2 (81517 Python fUR 71 Bil:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);
config._init_main = 0;

/* ... customize 'config' configuration ... */

(T
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(750
status = Py_InitializeFromConfig(&config);
PyConfig_Clear (&configqg);
if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

/* Use sys.stderr because sys.stdout is only created
by _Py_ InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain',

n

"file=sys.stderr)");
if (res < 0) {
exit (1) ;
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);
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cHAPTER 11

11.1 #hid

1& Python /1, NTEEFEM K B]— U5 Frf Python S AIEIR S B FL A HE (heap) . X/NALE HERYAE
T RS Python M 5% 32 %% (Python memory manager) {#iE. Python PNTEATHLERA A ] 1 ZH 4 e b 2
AN SAERAEE IR A, b=, L B E AT .

AR, — AR 24 BT 5 BT R E M AT RS T, ST HE o R 23 A b
FA7 53 Python HIZEHOCHE. 7650 NAFAMALARHOSER |, JLAXE S8 1 RS R o st , FEAR
e AR 4 T O SR 0 O A B W . DL, RO SAE N AT B X R ) T . e
AU, RO R o 7 R AL S 2 BB . DAL, Python OSBRSS — B T 4}
RUAA G SRS, (R & A R e T Az T«

Python i 774 I th ARG R ANAT , T PO BB IAL, BI85 S5 A0 i i e PN AL B0
GREE, BT P EE R Python XFGUNIHA AR v DX 14 3k 23 18] 23 B2 i Python PP PRLAR% 7R
LA 51 i) Python/C APT eR BUEAT I -

J T B NAERER BRI G W AZ AR ) C RS Y BR BICR KT Python X 42 HEAT A, ix st
PRELfIFE: malloc (), calloc(), realloc () fil free (). IXFFFE C HiEsAl Python INTEASHLER
ERE, BIEMEGR, XM T eSS T ARG, IERNRRE L. B2, AL
S C A Tic g R Bk i) H A A AR A, R BT R -

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/O */

if (buf == NULL)
return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;
free(buf); /* malloc'ed */
return res;

XA, VO Gp K NAFTT K2l C RIS AL PR . Python WAFE B S R 215 T /M FCAE A 45
HIR PR G

IR, AERZHAFOLT, #@BL JHT Python HEXRMECAAT, PN )52 1 Python P77 A% BRZ 4l
. BN, RN C 945 BN SR I T RIS AEML . ] Python e 7 — Bl 2
5 24 i 4o Python 774 BILASAT G4 FEBLHI N A7aR R o RIEFTIR RN A7 4l T AR e B2
SERIE B, R BT N FAIF R 5247 Python INFEAE B RELL AR RS X FL A o T R B IR IS DA S HE ARG 17

225




The Python/C API, Z1THa4 3.12.3

ik, I, fE45FEEOUT, Python 7R HLES W AE S il A BNl & @ 24 i B0, e Imlie . P 771 4
ol A TR PR A o T R e A w TR ) C TR, A VO Gk IR Be i) AR 5E 42
3% Python A7 PRAR I o

S U
A5 AF B PYTHONMALLOC W] 4% FH SR Hic # Python 8 ] A8 INAF 43 EiL 2

457 7 PYTHONMALLOCSTATS ] A HI SKAEAE UK A A 5 FAIHN 1) pymalloc % 5 KIS AT Bl pymalloc 7
Ao HBEE.

11.2 SrECERE

B IR BEE T = AR O EieIE” 2 — (WPyMemAllocatorDomain) » iXSEIMRFE T
ANE 4> FLRW, AR H 34T T 004 B A3 4077 43 FC P A7 0 A3 308 T R 28 iy 5 o 50174 L
RN BOA R LB, 2T H A, TAfE A B — 3K AL i k. 5 R M R
J& T 45 2 3 A TC BRESGR 1B NAE, AU TR n i B IR (B 2 IEFERIME) o flan, /ReTeA
FfpyMem _RawMalloc () IR NAEH T4 Python Xt4e, EiEFPyobject_Malloc () iR NAF
FAEGE X

AN BLE S e

o AR T oA NAF e XA, R LA * BB R S8 e g T HL 2 oA T ALE B
A GIL WIFOL B 7. WAFEIETE KA RS,

* "Mem” f5: ] T4 Python ZZpp IXF1iE H WAFZE 0 IX A3 BCNAE, A BUB L FFA GIL. WAFELE T
Python #4755 H.

o MG T RET Python X NAE. WAFHE T Python A4A7 M.

RG4S 23 R RS T 2 FE R IS S a5 RS I R R K. BN, PyMem Free ()
BEtPyMem _Malloc () 4rBiHY NAF.

11.3 RigAFEO

PATT BREUEERE T R G Bt XL BUR SRR AN, ATFEAA & 5 A 2541

FRINRAE N o B ds MHPA FEREC malloc (), calloc (), realloc () Ml free () ; Y RJ|AFY
B JE B malloc (1) (8 calloc (1, 1)).

Added in version 3.4.
void *PyMem_RawMalloc (size_tn)
AYHE n ASFAVIER AN 1R IE A EE AR void* EAUFRER, NSRRI [7] NULL,

TR T T AEIR [ — A MRE A IF NULL 484, SN T PyMem _RawMalloc (1) —ff, {HRE
WA 2 DMEAT T KB 4a AL -

void *PyMem_RawCalloc (size_t nelem, size_t elsize)

JrBC nelem AICE, FENICERIIRI/NN elsize A7, FaR & [ Pr 7 B AT void* JEUHRET,
AN SRR [B] NULL, INFES PRI N .

TR EBFATABRR B — AT HE NULL 4841, S H T PyMem_RawCalloc (1, 1) —F,
Added in version 3.5.

void *PyMem_RawRealloc (void *p, size_t n)
X p R NAFIRNIEE S n 4T DUBTIHNAFSRIO N P i R MBI HE, Hh NAORERAE

WE p 2 NULL , WY T PyMem_RawMalloc (n) 5 @15 n 255 0, WL A/NESYRE
ARSI, &I HE NULL $54T .
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FrdE p & NULL , & WE 2052 2 |l # il PyMem_RawMalloc () . PyMem_RawRealloc ()
B{PyMem_RawCalloc () FriR[EH.

R R KW, PyMem RawRealloc () R[E] NULL , p /58R& 48 m] JGHiT AT KIS 206 5T

void PyMem_RawFree (void *p)

B p 8 NfESR., p W2 2 w8 flPyMem_RawMalloc () . PyMem_RawRealloc ()
B PyMem RawCalloc () FriREI$84%F. B W, S(7E PyMem_RawFree (p) ZHIE 4 H LK
BN, K XFThe kit

W p J& NULL, IBAf A BN 23617

1.4 AfFEO

PATBRELEE, 5H8 ANSIC #nifl, F48E T REFZWHIAT R, wHT A Python 34y B AR AT
2NN BB B HH T pymalloc M 4 B 2.

B TEGEX SRR BN, AAURAT 2 5 e 25 4 (GIL)

1E 3.6 WA A R AR o IAE BRI 43 il # 2 pymalloc [MTE RS malloc () »
void *PyMem_Malloc (size_tn)

B T ReE ABL ZrC n AT TR [ AN P 2 BL AT void* JEBUARER, QISR R U o]

NULL,
T K 250 7] BRI Bl — M UREY R NULL 484, B T PyMem_Malloc (1) —H#. {HREWNFE
NS DMEA 7 X 1h ik

void *PyMem_Calloc (size_t nelem, size_t elsize)

2 FHE ABL B 3.7 pie. 41 nelem ANI0E, FANITCEKIINN elsize ASFAT, IR BIHE 1] T4 Hd
B NFER) void* ZRAUFRER, WG RAIG MR ] NULL, WNAFSHVIIRE NS .

TR B AT BRR [ — MR AE NULL $84F, #UB A T PyMem_Calloc (1, 1) —Ff,
Added in version 3.5.

void *PyMem_Realloc (void *p, size_t n)

B TR ABL 1§ p S8R EIC NI n 5. ABHE P AFS N i BN E , oty
R,

W p & NULL , WFRS T A PyMem_Malloc (n) 5 Q15 n S5F 0, WIPNFFHRFK/NE AR, (H
AR, R IIHE NULL 5%t
M dE p & NULL , {5 W B W92 Z af i HPyMem _Malloc() . PyMem Realloc ()
B PyMem_Calloc () FriR[aH.
WA KR, PyMem _Realloc () 1R[] NULL , p {/58R 248 Sl WAE KIS A R e £ -

void PyMem_Free (void *p)
& THE ABL B p fa1n NAEER . p bR 2 AR PyMem_Malloc () . PyMem_Realloc ()
B pyMem_Calloc () FriREIRg+aEr. BN, SLFE PyMem_Free (p) ZHICAWMSMER T, K
& SAT RS KA.
W p & NULL, IR A A B E AN S0 T .

PUR T R 2R 22 R 4Rt . YERE TYPE W] DAFSATART C 2524,

PyMem_New (TYPE, n)

HpryMem Malloc () MilA], (H&4EL (n * sizeof (TYPE)) FATAINAF. & —A410 K
TYPE* ({35841 . WEAS DM 5 i ii 1k -
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PyMem_Resize (p, TYPE, n)

HpyMem _Realloc () Kk, (HNFFREGK/MEIHEE R (n * sizeof (TYPE)) MNMFEYT. &[H—
e R TYPE* BYFEEF. FERIBIEY, p $f&— N8R NI T84T, 3CE a7 2 0 A

NULL,

KE—A CHLIEE:, p SR E IR WO p MRIIE, DABERTEAL IR R 5 R AT
void PyMem_Del (void *p)

SHpyMem Free () F[F]

BEoh, FATAGRME T OAN R M T % i Python A7 -ficds , miAM K Eiisl i C AP s%. (H2
TR, SN ENIFARERIER Python BUAR) —RERIHeZME, HILEY R .

* PyMem_MALLOC (size)

e PyMem_ NEW (type, size)

¢ PyMem_ REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
* PyMem_FREE (ptr)

¢ PyMem DEL (ptr)

11.5 RS B2E

PATBREER, P58 ANSIC ARiE, FHHHRE THRFFATIIAT R, W T Python HE7- HE AL AT«

ik il A 7 LN Ao i s B IR R RO R TS RR B TEIAPRIEIX 48 2y O AR 2 ] Y
AT AR E) 4G i Python X 5%

2N £ e 2 il pymalloc 1N G4t 2.

B MR B, WA 2 R A S 40 (GIL)

void *PyObject_Malloc (size_tn)
& T HUE ABL Z3BE n AFHTIFR I — N1 BT B AR voidx JEAUERES, MR KRR ]

NULL,

TR AT A AR R Bl — AR 9 NULL 38 45F, BB IUEH T PyObject_Malloc (1) —#f., {H2
WAFA S MEAT 5 w1 a1k -

void *PyObject_Calloc (size_t nelem, size_t elsize)

2 FHE ABL A 3.7 peie. 41D nelem A~T0%,, BANITCEIKIINN elsize ASFAT, IR B8 1] BT 4L
B NFER) void* ZEAUFRER, WG RAIGNR ] NULL, WNAFSVIIRE N .

TR FZF A BB Ml — AR IE NULL 484, QR H T PyObject_Calloc(1, 1) —#f.
Added in version 3.5.

void *PyObject_Realloc (void *p, size_t n)
& T HsE ABL S p 8RB N AFSRI MR n o775 DUBTIH INAESRR/ N 1 f/ IMER T, oy
BIRFEAAE,
W2k *p* @ NULL, WA T PyObject_Malloc (n) ; WER n ST 0, MINAFHRA/N B
B, (HASWREL, RIA9E NULL 454t
MdE p B NULL , SNBELIE2Z ] HPyobject_Malloc() . PyObject_Realloc ()
W PyObject_Calloc () FFRIEIM .

228 Chapter 11. RHEEIE



The Python/C API, Z{ThR= 3.12.3

MR REMW, Pyobject_Realloc () i

void PyObject_Free (void *p)

B Thi & ABL

BT p 15 1B N AF B p A6 0

B[] NULL |, p 58K 38 n] SE il A7 DI A e £t

2 Z 8 HpPyobject_Malloc()

. PyObjectfRealloc() B{PyoObject_calloc() JFr & [ W & . & W, =% 7
PyObject_Free (p) ZHICAWMAER T, KEXThEKE.
R p & NULL, %B/MM\%;%{’P@K AT
11.6 EIARFESECRE
NNAR e
= e85 PyMem_RawMallc PyMem_Malloc  PyOb-
ject_Malloc
A A "pymalloc" malloc pymalloc pymalloc
PR "pymalloc_debuc malloc +debug pymalloc+de- pymalloc +de-
bug bug
%A pymalloc ) %fi "malloc" malloc malloc malloc
A
%A pymalloc J1HiX "malloc_debug" malloc+debug malloc+debug malloc + debug
ks
A
o ZFK: PYTHONMALLOC FfIEASEHI(H
e malloc: KA CHMEFERREG RS, CBRE: malloc (). calloc (), realloc () fl free ().
e pymalloc: pymalloc I 5 Bt 2.
o “+ debug”: [ffiH Python 1 %52 25 64188 49 .
o Pt E . PSR Y Python F47E
11.7 BENLAESEC2E
Added in version 3.4.
type PyMemAllocatorEx
TR NAFH T BLAR D S5 AR . S5 IR T 91 B
13 a5

void *ctx

void* malloc (void *ctx,
void* calloc (void *ctx,

elsize)

void* realloc(void *ctx, void *ptr,
new_size)

size_t size)
size_t nelem,

void free(void *ctx, void *ptr)

size_t

size_t

TERHE—ANSEEARH L

S

B~
SRR O 1Y AR

S SRR
Fo— Wz

IE 3.5 A K AEASH: PyMemAllocator 5 ¥ By 44 NPyMemAllocatorEx FEHFHE T —4>

calloc FEt,

11.6. ENAAFED B2
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type PyMemAllocatorDomain
IR B BRI HZE 2 . A
PYMEM_DOMAIN_RAW
PR%L
* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc ()
* PyMem RawFree ()
PYMEM_DOMAIN_MEM
* PyMem Malloc(),
* PyMem Realloc()
* PyMem Calloc ()
* PyMem Free()
PYMEM_DOMAIN_OBJ
e PyObject_Malloc()
* PyObject_Realloc ()
* PyObject_Calloc()
e PyObject_Free ()
void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
AR E I AP BE s -
void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BCE R E A WA BT -
MR ETAT, FR D ECE AR Bl — R AFE NULL 84T
X} PYMEM_DOMAIN_RAW I, LA UAUR LR N M B H B R4 GIL .
X HARRE, DGR RIS LR LA 2 RCd T DAEAIE S GIL A R REAS i 1 o

WERB AR 28T OREAZ B2 EES) , WATEH PyMem_SetupDebugHooks () B
EH s b B 2R T

Wik &R PyPreConfig. allocator M Preinitialize Python with PyPreConfig.

WeHe. pyMem SetAllocator () WENTFEY:

« WPA¥EPy_PreInitialize() ZJGPy_InitializeFromConfig () Z Wi EHR%E
& HE LN BLES o X T e B‘Jﬁ@ﬂ%g%Tﬁﬂ@ﬂﬂi%ﬁl\?ﬁﬁﬁﬁﬁﬁlﬁﬁﬂ?ﬂ‘ (il an
Raw Domain 7L VF 4 REBAER R GIL MO RV ) o TSI % i B a0 55 &
TRREN .

o YIIRAE Python B 52 w151k )5 (BlPy_InitializeFromConfig () #EAMZJG) #

I SO0 Bidds must G BT I 2 Bo s o KF B J0 BCAR B B0 AT 5 o H A i
A NS

TE 312 WA R A ST I 43 FL AR BR AL A j2 AR 4 1
void PyMem_SetupDebugHooks (void)
B Python 1 75512 25 04188 40 -F ARSI N AE4E 1% .
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11.8 Python A7F45 BL28HTiEA$4F

24 Python ZE RS N, PyMem SetupDebugHooks () BREAEPython Fa#145 1w BHgEE H, PAYE
Python N7t % b % B4 T DAKS I N FEAE 1 .

PYTHONMALLOC ¥ 5§ 48 & W] 9 J T 7E DA %& 47 82 X N 45 i3 19 Python | 22 2% i il 4 1~ (9 4n:
PYTHONMALLOC=debug).

PyMem_SetupDebugHooks () BRERIHE I THEH T PyMem_SetAllocator () Z )Gk BT .

X T AR IR AT HE A A U S B A A BB AR B B4 BE R N AE T 0xCD
(PYMEM_CLEANBYTE ) 3H7E, FEmNEH "7 0xdbD (PYMEM_DEADBYTE ) JH7E. WNIEHR#IE T
TS 0xFD (PYMEM_FORBIDDENBYTE ) ff) “ZRIEF47” FH. XLEFA7 R A KA e & ATE il
7 EEL ASCII “E 17 i

BT
o KRS APL (. Biln: KpiliXfpyrem Malloc () MEEHKNAFHEAMN Pyobject _Free ().,
o KR GERIGCCE B G A (S X ) -
o Rl K& EACE R G A (G X ) .

o K& M 24 8 HPyMEM _DOMAIN_OBJ (Y: PyObject_Malloc()) FMIPYMEM DOMAIN_MEM (Yf:
PyMem_Malloc ()) i) Fods eR B R B FrA GIL.

TSR, R T tracemalloc FHeSEHM NS B E . BA2Y tracemalloc IEFE
iBE: Python NAZAIC, I HINFHBHEBER, A2 BoREl.

ik S=sizeof (size_t) . #f 2*s DMEIIRMEI G ANHHE KK N FATBIRIA PG . NAFRIT =R 2
XFE, Hir p AR ZE{ malloc 521 realloc [ pR A TR B hE (o [1:3] FRRM * (p+i) ZEMFF4R
B * (p+3) ZEMIERFWEIEY R EEES RS SRS Python V) R 2ANHK)) -

pl-2*S:-S]
FRIBTERAGFATR SR— size_t, FRIRIE (5 TLE A7 O P i)
pl-S]

APIARIEAF (ASCH F4F) -
e 'r' FIRNPYMEM DOMAIN_RAW,
e 'm' FIRPYMEM DOMAIN_MEM,
e 'o' FIRPYMEM DOMAIN_OBJ,

p[—-S+1:0]
PYMEM_FORBIDDENBYTE [ EI4<. HTHitk T 2B AFZE.

pl[O0:N]
FriE KN FE, H PYMEM_CLEANBYTE WA, H TR AW NG . 47605
realloc 2 1 bR FICRE K BRI I AESRET, BAMEE 715 t2x F| PYMEM_CLEANBYTE JRJi7t.
Y ) free Z SR BRALHT, X L8552 ]l PYMEM_DEADBYTE K ES, DAHRA CREAFERYS]
Mo 24P realloc Z 0 REICEIE K/ NN FSRET, Z2RIHF 174 PYMEM_DEADBYTE
HKIHFE

pIN:N+S]
PYMEM_FORBIDDENBYTE [#jil 4. T3k R IY S AT .

PI[N+S:N+2*S]
{2245 LT PYMEM_DEBUG_SERIALNO ZHf&#i A (ERIATEOL FRAE L) .

—ANFHNE, AFYRVE ] malloc 5f realloc 272 25 PRI ER 13638 1, K/ PH size_t. WRZ G
WET “BWIR WA, PSR T — AR F B R AE R RGBT E b, DA
S NAFHABIR R (E] . obmalloc.c H1 SRR %L bumpserialno() J& ME— 22 BB 3G T 915 (1 R AL, B/
AFAELEAR T DASRFA 5L E SRR A R BT A5
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—A~ realloc 27 2K free 22 F5 Y BRELS So A Wi 3 1) PYMEM_FORBIDDENBYTE 45 745 52 1. W&
T2 T, W2 Wi S AF stderr, I HARP 518 Py_FatalError() H k. 5 —7f 32 B 2k AR
A2 YRR B AP R 0 PR AR 3 P o L A ik el ik e N AR 1 . A SR AR B RP AR 8 O
EHEZNE, RS EEI T O 2H T N PYMEM_DEADBYTE (W CUREA N AF8 (8 ) 5k
PYMEM_CLEANBYTE (W& KW IR e #E I AFE D -

AE 3.6 WA B AR PyMem SetupDebugHooks () MEUPIAE M BETE ) % 7k X 4 %% ) Python | T
1o AR, M FIRAESMH tracemalloc KR B ARG E . 13
FERSHEPYMEM DOMAIN OBJ FIPYMEM DOMAIN MEM VE I pRECHE R F A & 2 5454 GIL.

TE 3.8 MRAR KA E: F47 i 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) #l 0xFB
(PYMEM_FORBIDDENBYTE) & 0xCD . 0xDD FlI 0xFD &4t PA{# Fl 5 Windows CRT i malloc ()
Ml free () FHIFIMIME.

11.9 pymalloc 4fig2e

Python A5 —AMEEXF AL A R/ AT 5 ONT ST 512 F29735) 3647 THRMKI) pymalloc 43y . EEH
#°h “arena” WNAFBRGS, FE 32 (- B EEE R/NA 256 KiB, T 64 fiF-f ERYE & K/NA 1 MiB.
ST RTF 512 F4 R0, BB hPyMem _RawMalloc () MlPyMem_RawRealloc ().

pymalloc J2PYMEM DOMAIN MEM (ff] #:  PyMem Malloc()) AFNPYMEM _DOMAIN OBJ (fil 4:
PyObject_Malloc ()) IHIZKIAHBL %,

arena 43Pt I DA R
e Windows [f{j VirtualAlloc () fl VirtualFree (),

e mmap () Fl munmap (), AR HKE,
o BN, malloc () fl free() .

2} Python il # T ——without-pymalloc &M, ARA M4rHl#s K9k 45 M.t n] DAYE i 17 i)
PYTHONMALLOC' (fl#m: * PYTHONMALLOC=malloc' ) FSEASE LI T .

11.9.1 H%E X pymalloc Arena 43 it 2§

Added in version 3.4.

type PyObjectArenaAllocator
JAAIA A arena M TEFFAIGEAAR . X NEIEAH =T B

13 aE

void *ctx ERE NS HEABH P LT
X

void* alloc (void *ctx, size_t size) Ay EE—H size ST PXIE,

void free(void *ctx, void *ptr, size_t RE— e X 3k

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
AR arena /) Fildy

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
B arena /) Fildy
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11.10 tracemalloc C API

Added in version 3.7.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
TE tracemalloc B H R EE—AN LA BL) N AR
JRIIR R O, IR ] -1 Rk BE AR PRAFIR B (e B . BISREE] T tracemalloc MR [H] -2
WER AP RO RS, WG BUA B

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

1E tracemalloc B HUEEREE— N 2B NAEHE . Q1R A E R B R B MR A TAT A A
AN5R tracemalloc #FZE R [E] -2, LR [E] O,

11.11 55

PATR IR F it AN R G, 2 FE PAGE VO G X @i ad il 55— e AR M Python b 7L fY:

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/O */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

5 P T ) 28 o AR A A ] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem New */
return res;

J

THERAEA BRI RO, b KB i s T AR R BOR B . L b, XTI EERN
FEHL B A R B N AF APL I, DATEGEAHE &5 A [ o el 1) KU 2 A 1. DA AR 91 A0 2 AL B
e, HA— AN fatal R ERA T FAEA [ BRI 2 BLas -

char *bufl = PyMem_New (char, BUFSIZ);

char *buf2 = (char *) malloc (BUFSIZ);

char *buf3 = (char *) PyMem Malloc (BUFSIZ);

PyMem_Del (buf3) ; /* Wrong —- should be PyMem_Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem_Del () */

B T M T AL Bk H Python 3 (%) i 4f N A7 R 1Y B8 £, Python 1 () X 92 if il it PyObject_New.
PyObject_NewVar MIPyObject_Del () SEAT4 B HIBEHL

XEBERFAEAT KAMAIAE C rp 7 SCHISEBURT R SR T — T2 h H
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CHAPTER 12

MR LI

ARFAIE T SIS RARTU Fr 6l B ek . AR

121 7 F B EEMR

PyObject *_PyObject_New (PyTypeObject *type)
BEME: #aggl A
PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
BEME: #aggl A
PyObject *PyObiject_Init (PyObject *op, PyTypeObject *type)
BEME: AR BT EUE ABL FIERMZERFWIGRS | FRAIRAE T 3 A4 opo AR IEI W46

ARG o UIR type BRI RS SRR ARG G, WRFHAS B4R I 43 SR G4 b . MR I
HoAb 5 B Z 52 -

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)

BEME: EATI R . BTREE ABL BERIIEEMPyObject _Init () —kE, HHEWIHILAREKR
IR A B

PyObject_New (TYPE, typeobj)

B C Z5Hy 23 TYPE F1 Python RAIXFSL typeobj (PyTypeObject *) 4 fil—~HHy Python Xf 5. f
ARAEP Python X Gk e U BOR 2 BRI IR AL . DR A X Zou g mE—5 DR (RIS 1A
HHCE N 1) . WD RN BRI R tp_basicsize FERIE.

PyObject_NewVar (TYPE, typeobj, size)

i1} C 459288 TYPE #1 Python 2RZUXS 42 typeobj (PyTypeObject *) 43 HL— ) Python Xf 4.
AAETZ Python X G5 3k o & LI BN I AL 970 e 19 N A7 Su i TYPE Z5 #4911 typeobj
M tp_itemsize FET4 Y size (Py_ssize_t) MFEL. T S G TALXAF REAS TEAL 1k I
iy 5 H AN SRR o R - BB ik A BIAH R] B4 A 20 B rp el ek A7 A BRI B, kg
TSR

void PyObject_Del (void *op)
B PyObject_New B(PyObject_NewVar SFEL4— MR ZMINFE. X H RTEXT S AEEL

HIREN tp_dealloc AP KV « FELLIH FH 2 J5 126 52 H i) 7 B B FERE 17 1) 1R Sk B R i 1Y
HFEANFRZ AR Python X142,
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PyObject _Py_NoneStruct
XA G2 None —HE Python X4, BRI A Py_None i), R EEN8 M X R
a5t

S

PyModule_Create()

IYECN AN B R

12.2 AAMREKIF

KA AR T 7 S Python IXF R BT, X — ik TiX Lepy 25 AR E T 6 vk

12.2.1 BRI RAEBT0E

Jii B 1 Python X} 42 i ZAR S AEXS S WA F R I FF IR o e =D BN F B, XEEB i Pyobject

Flpyvarobject RBRFIN, MNVHEL, XEERR G —2 2 ok L, BT E ok gk

PB4 34 Python XFRAGFE X . MG DAES | 7132 T4,

type PyObject
B T2 APL (U2 R B T48E ABL, ) A XS RBE S ILRAMY R X2 MaT
Python X4 1 F5 51 M VEXT SO BT TR A5 BE A . FE— ) A7 gmidhiod, BXR
AR Z B 5| TR 38 M6 B 2B S 38 4. AT AR S L bR Pyobject, {HEE
ANFE ] Python X4 e EH#F AT AR AT Ry Pyobject . PG A AGE S i Py REFCNT
Mpy_ TYPE FR5E M

type PyVarObject
BT 20 APL (I 2 i R B T2 ABL) i@ —MNRINT ob_size PRI PyObject ¥, B
AT HA R K EFRCHXT SR . WWRAFAZLHAE Python/C APT Hr H B, X8 B4 ) 5 ) o0b 2330
WPy _REFCNT, Py_TYPE MIPy_SIZE ZZF5E .

PyObject_HEAD
X —AEFR AR IO T AR XS S B 2 B s (1 1) %« PyObject_HEAD 2949 & Ay

[PyObject ob_base; }

S, LHipyobject By,
PyObject_VAR_HEAD

X — MR AR AR A S B A W] AR B R G i i 1Y% . PyObject VAR_HEAD Z#4)" i&
SR

[PyVarObject ob_base; }

S Lipyvarobject H3CH.
int Py_ Is (PyObject *x, PyObject *y)
B TRUE ABL B 3.10 pae. K x 2750 y W4, 5 Python Hifi x is y AH[H.
Added in version 3.10.
int Py_IsNone (PyObject *x)
& T HRUE ABL B 3.10 pae. IHK—XISIET N None #ff], 55 Python H1i) x is None M[d.
Added in version 3.10.
int Py_IsTrue (PyObject *X)
B FHEE ABL B 3.10 e, IHK— X Z M True B, 5 Python i) x is True AM[d.
Added in version 3.10.
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int Py_IsFalse (PyObject *x)
B TRUE ABL B 3.10 paAe. iK— X502 False Hiffl, 5 Python H1[) x is False M.
Added in version 3.10.
PyTypeObject *Py_TYPE (PyObject *0)
FHL Python X} 42 o By,
1R [l —/~borrowed reference.
Py _SET_TYPE () BRECRBCE —MXRIEAR.

T 301 A K AEALE: Py TYPE () BN — P WIEKHI S KA. ESRAUAHFRE const
PyObject*,

int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
WERXISE 0 BRALN type MR MIAERAL. HNLREIE. 4T Py_TYPE (0) == type.
Added in version 3.9.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FERR o FZRBUBEN type.
Added in version 3.9.
Py_ssize_t Py_SIZE (PyVarObject *0)
I Python Xf4¢ o HYR/N.
(i Py _SET_SIZE () BBORBCE— MR/,
FE 301 JA KA T Py STZE () B — D NEREF SR BS LB AHRE const

PyVarObject*,
void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
FERR 0 WR/NBEN size.
Added in version 3.9.
PyObject_HEAD_INIT (type)
K2 —HFH Pyobject REY TRAIGIAR L . R A

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
KRR PyVarobject KA EHIRILENE, Wffob_size FB. HEKY N

_PyObject_EXTRA_INIT
1, type, size,

12.2.2 e RHFTGE

type PyCFunction

& FHaE ABL I FAE C Hrsc Bl K £ %k Python AT F %t 5 0 s AR AL . 1% 8T A ok B 2 A
PyObject* JEZHIR A — X FERIE . WIRRBIME N NULL, WS — 5. WA A NULL,
D3R [l (B H- % R 1524 Python HH 5% 55 1) bR B0 32 [T Jtt@%w@ﬁ 1% 1 —ANH IS |

PRENAY 2540

PyObject *PyCFunction (PyObject *self,
PyObject *args);
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type PyCFunctionWithKeywords

B F s ABL JIFHE C Hhsg ¥l B METH _VARARGS | METH_KEYWORDS %544 1) Python 7] i I %t
SINRECEAL, BN H:

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast

HTHE C h M A METH _FASTCALL 254411 Python RI ] XTI BRBCEAL . BRI 240 0

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords

FFHE C WSzl B A METH_FASTCALL | METH_KEYWORDS %544 () Python T & FI 5 42 1) s BB
PRI 25441

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

type PyCMethod

FTFAE C S HA METH_METHOD | METH_FASTCALL | METH_KEYWORDS %4, 1) Python A] # i
XIS BRECR AL, R4

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) . THIA D BN INERN SR . 285 AAa A5 EB
const char *ml1_name

TIERI A4 TR -
PyCFunction ml1_meth

fgm C 5 & LIRS
intml_flags

T8 R P 224 G o A e ) AR
const char *ml1_doc

TR S FAFER I A

ml_meth &—4 C REHGE . ZRETLUNARRZEE, (e ERIRE] Pyobject*, WIHRZREA
JEFPyCrunction, WIgRPREsIF BRAE iER P IATH. R Pycrunction ¥5—NS50E LN
PyObject*, {HZ I VERISCINE ] self X5 a0 E C BB L.

ml_flags FEHZT DAL S AN HERRI ML BE . AEANIERRZR R — AT F B sl 4 1591«
PR BIA R X L
METH_VARARGS

AR IR ARG, o BB PyCrunct ion, REGEZ WA Pyobject* (o H—4
AT IR self M55 JTHREE, ERABERGS. o MES FEPa4A args) 22— U
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RITASHITHN S . RESHEE M HPyArg _ParseTuple () B(PyArg_UnpackTuple ()
AR
METH_KEYWORDS

LIRE F T 5 e ph AR T A B 1 21 & METH_VARARGS | METH_KEYWORDS, METH_FASTCALL |
METH_KEYWORDS FIMETH_METHOD | METH_FASTCALL | METH_KEYWORDS

METH VARARGS | METH_KEYWORDS
R X SRR AU PyCFunct ionWi t hKeywords KRB, ZREHEZ =ATE S self, args,
kwargs Fert kwargs j&— M5 IR BT S 800 T IECHE Q1R ICR K S 80U DK NULL, iX
WIES@w B i flPyArg ParseTupleAndKeywords () AN,

METH_FASTCALL

Fast calling convention supporting only positional arguments. The methods have the type
_PyCFunctionFast. The first parameter is self, the second parameter is a C array of PyObject*
values indicating the arguments and the third parameter is the number of arguments (the length of the array).

Added in version 3.7.
T 3.10 A & AE AR METH_FASTCALL MUfE 425 ABI B—3%43 -

METH _FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the
vectorcall protocol: there is an additional fourth PyOb ject* parameter which is a tuple representing the
names of the keyword arguments (which are guaranteed to be strings) or possibly NULL if there are no
keywords. The values of the keyword arguments are stored in the args array, after the positional arguments.

Added in version 3.7.

METH_METHOD
HEe 5 HAESRH & : METH_METHOD | METH_FASTCALL | METH_KEYWORDS ,
METH _METHOD | METH_FASTCALL | METH_KEYWORDS

METH_FASTCALL | METH_KEYWORDS /)4 & s( 4 & LR &, W@ S N i Eme. & Lk
A PAE Py_TYPE (self) WiB.

%7 W ChPyCMethod 2K B, S5 AF self Z )G ¥ T defining_ class & 1
METH_FASTCALL | METH_KEYWORDS —#¥f,
Added in version 3.9.

METH_NOARGS
WML METH _NOARGS ARG TS HINK A LS FELFTEERGA L TS5 BN1WNm
APyCFunction KA, $—NMESEERGH N self I ST L BIW5 I H . Erg
10U 56 —ANESHG A NULL,
ZEREIR 2 MES . TSR NESASYMA, Py _UnUSED ] RARE KRBT 1R S if a4t
METH_O
HA DM S B e T o R, ARG KRB PyArg ParseTuple ()
FERET "o Sk BB PyCrunct ion, i A self 165, AR FZ RIS E) PyOobject*
ES.
T A BN S SR FE YR S T R AR A 2R B BRI E . BN S TERE g X
HIRRE . XHFATT A Xk Bl br i 2 L & Hh—1~.
METH_CLASS
G R RB R AS R R B EFIERE NS, BT 5%, RUTMHER
classmethod () NEEEFCIEKLER,
METH_STATIC
W RHEZ NULL AN @R B EBIERSE —NES, EAalH TR #4575k, BUTMHEH
staticmethod () WEREIEIELER,
B R R AR B A MR VAL B R — A E Lo
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METH_COEXIST

IR OB AR A 1 Lo MR BA METH_COEXIST , BRIAK5kid FA 1452 3L th TRl (242
WA STETTIRRZ BN, BN U A7AE sq_contains BRI, Ff B M— 4428 __contains__ ()
(4 EL L2 7 ¥R B L N 2K 1) 42 AT, PyCFunction, QISR E LT BLtAR , PyCFunction KEREINA LARS
Qt ﬁtgf%ﬁﬁ G GHAIAF . N %) PyCFunction i A HUX LR 0T Gl Y SR (AL B AIX
SR IR .

PyObject *PyCMethod_New (PyMethodDef *ml, PyObject *self, PyObject *module, PyTypeObject *cls)

B #Hag5l R . B TEUE ABL B 3.9 B, K ml §5—A> Python callable X} 5% . 8 75 2625
i mi (2L G K Feallable, ¥, ml S90E Uh— SR,

self TS HHE AT INAERN m1->ml_meth o C B self ZXf% Ao self A[PAN NULL.,

callable 41 __module_  J@E W] VARIBLS W module 8 3E 1% .. module [ 5)—> Python
TRER, ERHVERBCE SUTHEIBR A FR . WRANATH , B8 A None B NULL,

S
function._ module_

cls TCZ 5416 h C sRERIY defining_class ZE0E N « IRAEml->ml_flags Fi%E T METH METHOD
WA EZIES .

Added in version 3.9.

PyObject *PyCFunction_NewEx (PyMethodDef *ml, PyObject *self, PyObject *module)

BEME: #Fe5l 8. BT EE ABL Z4)F PyCMethod_New (ml, self, module, NULL).

PyObject *PyCFunction_New (PyMethodDef *ml, PyObject *self)

BEME: #FHag5l 8. B TRE ABL f 3.4 Az, %H4) T PyCMethod_New (ml, self, NULL,
NULL) .

12.2.3 Himy BERMEM

type PyMemberDef

B FRE ABL (G489 ) - AR C SEHIM UM RS IS5 IR . 5 ST, 32
X LU L5 2H B LA NULL 25 BT tp_members fE{IH .
HoP e BO BRI
const char *name
B4R, NULL {H#7~ PyMemberDef [ ] $UHMLE R,
TR MR B SN, EASHE .
int type
C g5t LRI AL . TS s T 2 T AT RERYIRUE
Py_ssize_t of fset
BAAE SR B R SRR PR b e LB DA 0 BRAL A s B
int £lags
BRI AT, EHEA BRI THE .
const char *doc
§%§§$,ﬁ%%§0ﬁ$ﬁ$m%%ﬁﬁ%,EK%W%moﬁﬁ,E%ﬁ%BmeﬂR
s LI

BRAANTEOL T (M rlags A 0 W), B RE ARl S Adhm . 8 Py _READONLY JEEbRFER H
BEfIA) . FEeRA Py T STRING, BREERPy READONLY., R Py T OBJIECT EX (PAKIH
KW 7_0BIECT) B 51 AT DA o

240
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T ECRT (f Py Type_Fromspec () BRI H), PyMemberDef n]HEAL 5K AL
fi"__vectorcalloffset_ " WEX, HSEANNLH W cp vectorcall offset FXfN. &
I Py_T_PYSSIZET A1 Py_READONLY 3E5E X, fFln:

static PyMemberDef spam_type_members[] = {
{"__vectorcalloffset__ ", Py_T PYSSIZET,
offsetof (Spam_object, vectorcall), Py_READONLY},
{NULL} /* Sentinel */

bi

(N[ BESEE N of fsetof () ¥ #include <stddef.h>.)

IH =X B I ¥ |tp dictoffset Mltp_weaklistoffset H] ffi f] "__dictoffset_ "
Ml "_weaklistoffset_ " H{ i #H AT KM & X, Hu @& WY EETFHK
JEHP_}/_ TPFLAGS MANAGED DICT ﬂ:ﬂpy_ TPFLAGS MANAGED_ WEAKREF,

TE 312 AR K AEAS T : PyMemberDef BIAZA R H . TEZ HIRASY , BEEAFE "structmember.
h n o

PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
& FFaE ABL RHUS T Hbdl Get an attribute belonging to the object at address obj_addr [ )%} 5 3
AEME. %R DL PyMemberDef m iR, H4ER R F] NULL,

1 312 A K 4 AE B PyMember_GetOne ff g2 il . fEZHIR A, EF LU

"structmember.h",
int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)

B THaE ABL X J& T 0 T M1l obj_addr #)XF 52 1Y J& 1 BB B 0 & oo B E & 1
PyMemberDef m ik JRIIIFIRIE] O 1M 2 TR 1] 7 o

15 312 A J 4 28 H: PyMember_SetOne X &2 ol . 7EZ WA H, B HFEUHE

"structmember.h",

R R EAR

PAREEFR AT % T PyMemberDef. flags:
Py_READONLY
A A
Py_AUDIT_READ
FERIZ Bl & i —4~ object .__getattr__ HitH{t,
Py_RELATIVE_OFFSET

F81% PyMemberDef Zk Hifjof fset RARHIRH TREBUIRMMIEE, M AZKH Pyobject
HOMIEES

HAETERE I il pasicsize QIERINBINEPy_tp_members & L BALERY . EXEMFMELL T
e K

XN AR HBBAEPy Type_Slot . FEZEANE AR E t p_members I}, Python £ [T H:
¥tpyMemberDef.of fset B NMXTT PyObject G I = .

FE 3.10 R A & 4 A% W: @ 13 #include "structmember.h" % fi£ ¥ RESTRICTED.
READ_RESTRICTED ] WRITE_RESTRICTED %  #% ¥ /. READ_RESTRICTED #1 RESTRICTED
&6 TPy_AUDIT _READ; WRITE_RESTRICTED NIVAIEMIEM .

TE 3.12 A % A8 T READONLY 2295 4Py READONLY., PY_AUDIT_READ MW 4N Py_ B,

AFRIIERH IR LT o FEZ AIRAS Y, XL FRTRE #include "structmember.h", %33/
B8R IR 0L T IRA 4455

12.2. ARMREBE 21



The Python/C API, Z1THa4 3.12.3

R RAE

PyMemberDef . type AJPAJe FH 54 C RAUARRI B %2 —. 7 Python W8 AN, ERFEE
Xt ML) Python 287, 24 A Python BB A G, ERF@E eIl C 2. AnsRIciRR, W&51%—

ANFEUN TypeError B ValueError,

BRARFRC A (D), MNIAREM del B delattr () MHERAK AN T & SCAYJE M.
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EEH C %A Python %A

char int
Py T BYTE

short int
Py_T_SHORT

int int
Py_T_INT

long int
Py_T_LONG

long long int

Py_T_LONGLONG

unsigned char int
Py_T_UBYTE

unsigned int int
Py_T_UINT

unsigned short int
Py_T_USHORT

unsigned long int
Py_T_ULONG

unsigned long long int
Py_T_ULONGLONG

Py ssize_ t int
Py _T PYSSIZET

float float
Py_T_FLOAT

double float
Py_T_DOUBLE

char (501 1) bool
Py_T_ BOOL

const char* (¥) str (RO)
Py_T_STRING

const char[] (¥) str (RO)
Py_T_STRING_INPLACE

char (0-127) str (¥%)
Py_T_CHAR

PyObject* object (D)

Py_T_OBJECT_ EX

(*): PAEEER ) UTFS 4ty C A7k, [ H] Py_T_STRING W) C FniBlg— a4t
{fif] Py_T_STRING_INPLACE W E A A g5t ik h .
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() KEER 1A . K52 ASCI 544 .
(RO): FE/RPy_ READONLY,
(D): T LAMMIR , ZE3X Al oL T 384 29580 NULL, B NULL $84 28| % AttributeError,

Added in version 3.12: ¥EZ B A, X 72{VGH T #include "structmember.h" 24t HH 4
PR Py_ BIZR (B0 T_INT). SkSCHABERTT AP & X S8 IH A PR, AR A7 28

T_OBJECT

5 Py_T_OBJECT_EX Kftl, {H NULL @£y None. XIFAE Python Hj= L4 NHZIRANAT N :
TR % S LS B _b 2R ARl None,

T_NONE
Mk None, WAl 5Py READONLY —Ef#iH .

5E iR HRER i E 2R

type PyGetSetDef

B TRE ABL (&38R s R ) - T SCEES AN KRB R JE P 7 ) i S50 1R . i 5
Py TypeObject.tp_getset FE{HIHIA .

const char *name
JR AR
getter get
MT B MR C Rk
setter set
AR T IR SN R B R C s, A1h NULL, R R .
const char *doc
A ER SRS T
void *closure
AR PR TREE, O getter FI setter SAERRINAH .
typedef PyObject *(*gettex)(PyObject*, void*)
& THUE ABL get B Z—A Pyobject* JEZ (MM AL BI) Fl—A 0 P BIE R4 GEBR)

closure):
B 2T I IR 0] — ST | B 2 I 3% ] NULL 5 3 B 5
typedef int (*setter)(PyObject*, PyObject*, void*)

B THUE ABL set sEEZ M Pyobject* 5 RHI S BIAN EBCE RE) 10— 84
Bt CRHRAY closure):

X TR M BR A DL —ANTEZ Y NULL. SRS R ] 0 s R IR ] -1 i

12.3 HKBIMR

Python X§ 42 22 4t H i 5B 1) — S5 AR 2 58 ST R BI 45 IR Py TypeOobject 25k, FAINI 4
A PAE AT PyObject_* o PyType_* BRBCRALIE, (HIfF R L EL Python [ HIFEFF 25 B4R
ARV XEERT G RN LAT A, FTPAEA I R A B MAT A S BT i e bl AR o S 2

GRZHIRERTIMEL, KRR K, X ARB PR A RAR QA8 T RERE, K2 C
PREGEST, BRI TR RER—/ NI o AR R IR R 7 B X BRI E
RS BRI BEA T R

BTN HIRESE BT NRE T PGE TPy Typeobject M SCRUTARIHI T
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12.3.1 HhESE

"tp_ iR
PyTypeObject 4§ **¢-! Type 27 VRl =
l%fage 246, 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 * Tt (FiER) %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * Tkt (Fikik) %
tp_as_sequence PySequenceMethods * F ikt (FiER) %
tp_as_mapping PyMappingMethods * Foirtt (FiER) %
tp_hash hashfunc _ _hash__ X G
tp_call ternaryfunc _call__ X X
tp_str reprfunc _Sstr X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X G
tp_setattro setattrofunc __setattr__, _ delattr__ X X G
tp_as_buffer PyBufferProcs * %0
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 It ,_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 descrset func _set_ ,_delete_ X
(tp_dictoffset) Py_ssize_ t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X 7 ?
tp_new newfunc _ new__ X X ?7?
tp_free freefunc X X?7?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__ ~
<tp_mro> PyObject * __mro__ ~
[tp_cache] PyObject *
[tp_subclasses] void * __subclasses___
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor __del__ X
HTn
12.3. RIS 245



The Python/C API, Z1THa4 3.12.3

F1-ELEW
PyTypeObject #g" > ! Type 527 Yo pr Lk 3 =
g’
CTDI
tp_vectorcall vectorcallfunc
[tp_watched] unsigned char
FHERE (FHiEs)
FiktE Type LE27 Vil
am_await unaryfunc __await__
am_aiter unaryfunc __aiter___
am_anext unaryfunc __anext__
am_send sendfunc
nb_add binaryfunc _add___ radd
nb_inplace_add binaryfunc __jadd__
nb_subtract binaryfunc _sub___ rsub__
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul___ rmul__
nb_inplace _multiply binaryfunc __imul__
nb_remainder binaryfunc ~_mod____rmod__
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod__
__rdivmod__
nb_power ternaryfunc __pOW__ _ rpow__
nb_inplace_power ternaryfunc _jmw&_
nb_negative unaryfunc __neg
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift__ rlshift
nb_inplace_lshift binaryfunc __ilshift__
nb_rshift binaryfunc _rshift__ rrshift_
HTn

U0 WS PR asER (L) BFEA.
<>: RFES NINAFREERI RIS B 158 NULL 80 A & H B
[1: 5465 NI B R AL IS A o
<2Rj (WEAHIER) FRF B2 771 (A AEZ NULL),

A :

»(0”: ¥F PyBaseObject_Type i¥HE
YT fEPyType_Type FiXE
D7 BRI (A0SR A Bl s & A NULL)

X - PyType_Ready sets this value if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? — PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
”I”: %%
X — type slot is inherited via *PyType_Ready* if defined with a *NULL* value

oe

— the slots of the sub-struct are inherited individually
— inherited, but only in combination with other slots; see the slot's description
- it's complicated; see the slot's description

R, A T R R A R A AR -

Q)
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e A

Bk Type TR
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and____rand__
nb_inplace_and binaryfunc __dand__
nb_xor binaryfunc __XOr__ _ rXor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc __Oor__ __ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor divide binaryfunc __ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv___
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index__
nb_matrix _multiply binaryfunc __matmul__

__rmatmul__
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem__
mp_ass_subscript objobjargproc __ setitem__,

__delitem___
sq_length lenfunc _len__
sq_concat binaryfunc _add__
sqg_repeat ssizeargfunc _ mul__
sqg_item ssizeargfunc __getitem__
sSq_ass_item ssizeobjargproc __setitem___

_ delitem___
sq_contains objobjproc __contains__
sq_inplace_concat binaryfunc __jadd__
sqg_inplace_repeat ssizeargfunc __imul__

bf_getbuffer
bf releasebuffer

getbufferproc()
releasebufferproc ()

12.3. FBWK
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& typedef
typedef el IR[E| A
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor PyObject * void
freefunc void * void
traverseproc int
PyObject *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
descrsetfunc int
PyObject *
PyOb ¥
248 e Chapter 12. &M T
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WEREE K tpedef PHEZTEAFELE

12.3.2 PyTypeObject 5 X

PyTypeObject MZEHIE X ATPATE Include/object .h HEk |, N T HES%E, WEERTHPME
e

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_ _offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;
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(% L 50)

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

/* bitset of which type-watchers care about this type */
unsigned char tp_watched;

} PyTypeObject;

12.3.3 PyObject #&{iz

RAN GGG R T Pyvarobject G5k, ob_size FRMTHAHEA (H type_new () l, #
#H class IRV ) iR Py Type Type (JUREL) &¥itfkto itemsize, XEWHEEMILH (B
KA S) LB F ob_size FE.

Py_ssize_ t PyObject .ob_refent

2 ThE ABL X RN a95| T4, B PyObject _HEAD_INIT ZEHIIRN 1. i HERXT
FHApmny A %, RAYLH] (Hob_type $EMZEIBBIAXTS) Re#itAGIH. EXF)
Aoleey Z A Z, L 2t A .

Bk :
TREUR R I B -

PyTypeObject *PyObject .ob_type

B TRUE ABL X2 R B R, A uiit 2 oA, B W% PyObject _HEAD_INIT W%
BRI AL, BERE— RGO R 2 sPyType_Type « AN TS HAY R 2D
7E Windows L 1[ [, ZRiF4S &M X &2 — A0 R0 aa 4. PR 43 BRI ) % 3 NULL 25 %%
PyObject _HEAD_INIT H HAEALE K] LA b R BT M BB HABAT A 5V E 2 R iR i A~ B .
FUME R I FERY -

[Foo_Type.ob_type = &PyType_Type;

)

XY AR B AR LB 2 HISE . Py Type_Ready () &Kiftob_type @75 NULL, 415
A=, W EA IR A I ob_type FBL, IR TFBONAEBEN Py Type_Ready () FALH M
.
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Aok :

BT RBAK .
PyObject *PyOb ject . _ob_next
PyObject *PyObject ._ob_prev

These fields are only present when the macro Py_TRACE_REFS is defined (see the configure
—-—with-trace-refs option).

Their initialization to NULL is taken care of by the PyObject_HEAD_INIT macro. For statically allocated
objects, these fields always remain NULL. For dynamically allocated objects, these two fields are used to link
the object into a doubly linked list of a/l live objects on the heap.

This could be used for various debugging purposes; currently the only uses are the sys.getobjects ()
function and to print the objects that are still alive at the end of a run when the environment variable
PYTHONDUMPREF'S is set.

MoK :

These fields are not inherited by subtypes.

12.3.4 PyVarObject #&{it

Py _ssize_t PyVarObject .ob_size
B THE ABL XT# S o feay M 43 7, ERERIIAEN 0. X a2 S o deay X2 2, T EBA
AERFIRIIN S
ok :
TRARYPK I T B

12.3.5 PyTypeObiject #&

BATECLERAE — N/ NTORIEIR K K R . MR Py Type Ready () I PATEF-BIg N NULL & —4>
EAR 202 H—A “BRIN” /M. (W VESAE PyBaseObject _Type flPyType_Type FIRENIFEF
Beclr bR BiME. )

const char *PyTypeObject .tp_name
BREERMAFRE A NUL &5 B AR RFEEr . XF ol fE MR 2 /i R 288, AR I
A EHEER—AN S, AREFIINRBA R T NER, BN YR RB A IR. W
YOS MR, WELT) 424 R B &2 0 —3 5. flin, 726 p W+ o gl M g
Xah T IRBNY 4 HA to_name HIRAS "P.Q. M. T".
X A o deay 0 5 XNCREBARR, MBIRAFRRGAER ' _module_ " B 2 fR
e il
XS o mea KA %, p_name TRV MG ST BE— MRS Z B ITA WA 1E
A __module_ JEYEUI, Mg — s 52 GHIA WA RIE RN __name_ JEPETTIA
WERAFAER S, MEEAtp_name FEARHEHN __name__ JBYEVTF, M _module__ J&¥ENKF
A E ) (BRAEfE i g S s, W B SO ) o X R E R B oA AT pickle, I
&b, H pydoc G AL SCR AR 251 iR AL
BT NULL, ‘EfdPyTypeObject () FME— AT (& THAEN tp_itemsize DA
4h)

Aok :
TRARYK T
Py_ssize_t PyTypeObject .tp_basicsize
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Py_ssize_t PyTypeObject .tp_itemsize

T Tk B BT DATH B B S DA T BB R

FAEPFPZERL: B BEKESLHINRB H e itemsize FEOATER; HA K ELGIRZEEL
Htep_itemsize FERANET. MTHAREEKELGIMER, A SLolm NI, AR/
tHtp_basicsize #5H,,

YT RA AR BSOS AL, SR AE —Nob_size FB, SLBIR/NHtp_basicsize fil b
NPAtp_itemsize, H N EXWRH “KE”. N ¥EEEFHELGIob_size FEH. H
WAGSN: ZHEUL, BEBCEAF A AN ob_size RFRNE, NIEXHEE abs (ob_size),
AN, FESLGIT R A fE ob_size FRIFANBEWAE SLHIG5 2 T AS K EE (Biln, 31 3B 45
FAATE [ B K RSB, (FX BE S B A & — A B L ob_size FB ).
BAR/MIAE R Pyobject _HEAD BPyObject VAR_HEAD (DAFIT 75 B SO 4548 1 7% R i)
PR S B ) B, ARAFAE_ob_prev Fl_ob_next FENPREAH AU X 207 By . IX B IR
FoNtp_basicsize FRYIIRIA I ME— L6 7 2@ A T 75 B LBl R 4544 LA sizeof
BAERY o BEATUPAAUEE GC ARk iR/,

KT RFFRIULH - QiRAS 2% H HERFE X5, WIS tp_basicsize PYERAAEIE. Flan: &
WEARASEI T —4 double 4. tp_itemsize §ifE sizeof (double) . FEJF BE FAEH
fftp_basicsize & sizeof (double) [fEEL (R%IXE double B@Xﬂ‘?{-%—k)

XFFAEATRA AR BESCBIRAL, %P BRI NULL,
Aok :

B Bofs i TR R, WRBEEAR R DB p_itemsize, IRATETIRAAp
Frep_itemsize WEAAFAAFZE R BA LN ORI T ZEEAR LA HARSIH) .

destructor PyTypeObject .tp_dealloc

T 1) SEBIATAL R A HE 5L o R AR BRAUESR B A SE B RGIEA 2 BREL IR S BIXT R None M E11lipsis
HREE), A NALZIE SGXA PR R IR -

[void tp_dealloc (PyObject *self);

205 Hit$Ch SR, Py _DECREF () flPy_XDECREF () Jhsx Vi AT BREL. UL, LG4
RAFHE, REWAE TXEMEIH. il ok Z0N 24 B HOZ LB A W RTAE 51, Rk 2 5 3
HIIA WA X (5 43 B 22 vh X B T FH 40 B R 50 % 17 1) R ol 8) 9 R 2%
o _free WM. WMHRIZRB AT FHRAMY (K& EPy TPFLAGS_BASETYPE JHEAR(L) |
W) A2 B VR R S i B B R Wl i t o free. XS RE L AS Y. A A3 BE S 50 B T 0
RIS AR LB 2 HPyobject_New B{PyObject_NewVar 4-BLiy, WIRERER i 5
“NPyObject_Del (); WNRLF B Fryobject_GC_New BiPyObject_GC_NewVar 4L,
MR AR I PyObject_GC_Del ().

WERAR BT R i (BEE T Py _TPFLAGS_HAVE_GC JHARL) , WIATHY#S Y AE 1 BRAT A B 51
FEZ A Pyobject_GC_UnTrack ().

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self)->tp_free ((PyObject *)self);

, AR (Py_TPFLAGS_HEAPTYPE), UTWFJH%I RIS o, R MORE
ﬁﬁlﬁﬁé@ﬁﬁ GHPTAGIN Glid Py _DECREF (). N T #REZIE, HBSLII T

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp-—>tp_free (self);
Py_DECREF (tp) ;

252

Chapter 12. &M ziF



The Python/C API, Z{THa4 3.12.3

Aok :
BT RBAK .
Py _ssize t PyTypeObject.tp_vectorcall_offset

— A ] vectoreall W30 52 BLR FI R G 1) S 1) 5 o K5 14 T 32 ) s B8 o, 3 02— il BL R B
W tp_call EARREALEE.

BT BAEW A T Py_TPFLAGS_HAVE_VECTORCALL R (/] TEMLIFOLT, EMACN—
Hrvectorcall func FREHSEBI R R H Y IEBEH

vectorcallfunc F&5F W] §EH NULL, ZEX RO N SLBIMAT Niis Py TPFLAGS HAVE_VECTORCALL
WA E—FE: SO ER R R tp_call,

{TAn[ 1% B T Py_TPFLAGS_HAVE_VECTORCALL HZEMW IR & tp_call HHRHAT NG vector-
callfunc RE—E. X AT PAE LR ip_call 1%l Pyvectorcall_call () M.

T 3.8 MUA K AR T A 3.8 RZ T, XM AIgan 4 tp_print. fE Python 2.x ft, EHMHTHT
EUEISCHF. #E Python 3.0 % 3.7, EBRA LA .

TE 312 AL AEAS T A 3.12 MUZ B, AHER T %3 A SEH vectorcall Ppsl. 24 ] FEE Python X,
WriigE _ call W, N p_call 95558, RATHEHIT S vectorcall lREA—E. H 3.12 &2,
WE_ call_ ¥EiIEMPy TPFLAGS HAVE VECTORCALL JHEARR2EH vectorcall {4k .

Aok :

RTBERSPIIR. HRE, Py TPFLAGS_HAVE_VECTORCALL JEARH A BRSHAK. WRE
KW E, WTERS Fvectorcall, IERAMIHH T Pyvectorcall_call ().,

getattrfunc PyTypeObject .tp_getattr
AN AR U A HR R B AT
BRFBREHM. BEBUE XN, MiZfltp_getattro fimE—" KL, H#EZ— CFHFHSL
FoREME , A Python "FAFERXI 4.
ok :
Y tp_getattr, tp_getattro

ETBEWMTEMep_getattro figkik: M TFRAMtp getattr fitp_getattro Y NULL
A% TR B R B R I 4K t p_getattr Mltp_getattro,

setattrfunc Py TypeObject .tp_setattr
— N8 1] BB A BB AN I & PR W e F R

TTBEI . HERTESN, Mizfltp_setattro fiF—eRE, HEZ 4 CFAHSH
FoRBYES, A Python “FAFHRXTSL .

ok :
H: tp_setattr, tp_setattro

TRTBESWTREMep_setattro frdkR: BT REMYtp _setattr fltp_setattro #h
NULL BHZ FRACE R M B BRIk K tp_setattr flltp_setattro,

PyAsyncMethods *Py TypeObject .tp_as_async

FR— ML S TE C 2GR S Blawaitable Flasynchronous iterator YRS A SR K IR 5= B it fim
SR, WS AT R ik TR

Added in version 3.5: ¥EZ HI#iFR N to_compare fil tp_reserved,

ok :

tp_as_async FEAXYWAMK, (B S TFERASBERMARK .
reprfunc Py TypeObject .tp_repr

—ANSEILT N EREL repr () BB AT RERRE .

WM HPyobject_Repr () KA
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[Pyobject *tp_repr (PyObject *self); J

PR AR 8] — AT B Unicode X4 FEBIARNOLT , % pRAUN 2k o] — 75 R, 250
ey eval () i, REHFENIREE, Mol bl —ARAMFEERN R IR, WY
R —APA T< TFRIHFRA > SER A AT RAEWT X S R R AR

Bk :
BB TR IARK
AN

WERARBCEIZ T B, WHRIE] <$s object at sp> B FAFR, H ss K& R A TR,
Sp RGN A AL o

PyNumberMethods *Py TypeObject .tp_as_number

FR 1 AP R ReEr, A& RS RATEF IR R A K7 B X B SR S
WAL T 2 L5 MR,

Aok :
tp_as_number FRASYAMEK, (HEM 587 RS PHMAR.

PySequenceMethods *Py TypeObject .tp_as_sequence

?‘érﬂg/l\ﬁﬁué**@ﬁiﬂ%‘é’ﬁ, Hrp & 5T ZI PR AN S e B o X B B A SR I 5
73t £ LE MK,

ok :
tp_as_sequence FEIARSHIAAR, (HIML & )T B o AMghK .

PyMappingMethods *Py TypeObject .tp_as_mapping

PRI A PMEE AR, b A G AT U X SR S A 7 B X287 B SO Lok
HEAT FLE R

Aok :

tp_as_mapping FBAKYIK, (EFT ST B g gk .
hashfunc PyTypeObject .tp_hash

— NG T B B hash () B ER B T e d84T .

HZ A Hpyobject_Hash () KIAHR:

[Py_hash_t tp_hash (PyObject *); ]

—1 ARWAER IR EME SR ] 240 G A FE b & AR BRI, pREY S — AN SR IR ] -1,
MiZFEB (Aotp_richcompare) FARWHE, ERANZXTZEG A5 K TypeError. X 5K
& HPyObject_HashNotImplemented () FH[F .

B R & N PyOobject_HashNot Implemented () PABH IEMACERI QR W 7 5 1. HF
Python E X #E AR N __hash_ = None WM, {#1§ isinstance (o, collections.
Hashable) IEffiR[A] False.. VRSt K M2 : ¥E Python 2% &4~ __hash__
= None &1{#iff tp_hash F{#iXx B NPyObject_HashNot Implemented ().

ok :
Y tp_hash, tp_richcompare

ZFESH T ME tp_richcompare —Egkmk: {1 RKEWtp _richcompare Mltp_hashy
"N NULL B F2RAV R4k K cp_richcompare flltp_hash,

ternaryfunc PyTypeObject .tp_call

—/N AT A S BT G A 48 1] BRI PR 5T o AR X G A2 v R X G MR S NULL, HAEH
Spyobject_call () BFHE:
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[PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs); J

Aok :
WP B TR AR
reprfunc PyTypeObject .tp_str

— ARSI E str () BAERRBINEEr . GEEE str BfER —PRE, str () 2RMZ
I‘;’;ﬂeﬁ@ﬁ)&%ﬁo B E RS Pyobject_Str () PATEREAE, MPyobject_str () ¥IHH
ZALFERS .

HA 4 S5pyobject _Str () HIFE:

[PyObject *tp_str (PyObject *self); J

PR BR8] — A7 Unicode X B 22— “A4F” BIXRTFAFRFRRIEA, Wl
R EAE print () BRECH S HARN AR FRRE .

Aok :

PP B TR K .

BRIN:

MRBEIR T BN, FAMPyobject_Repr () iRl —AFRFH AL,
getattrofunc Py TypeObject .tp_getattro

— AN AR AT R R R T R

HE A Spyobject_GetAttr () WyFH[E]:

[PyObject *tp_getattro (PyObject *self, PyObject *attr); }

A PAF (BRI % F B i PyObject _GenericGetAttr (), ‘BT AHATZ BT 2.
Mok :
SyH: tp_getattr, tp_getattro

GBS FRR tp_getattr —RYK: L TRAW cp_getattr fltp_getattro A NULL
I TRADE RN K cp_getattr Mltp_getattro,

BRik:

PyBaseObject_Type {fifflPyObject_GenericGetAttr ().,
setattrofunc Py TypeObject .tp_setattro

/N8 177] bR RS DA EE T AN o S e T R R

HE A S5pyobject_SetAttr () HFH[E:

[int tp_setattro (PyObject *self, PyObject *attr, PyObject *value); }

A, 3 Wb SRR R value U S NULL f M [ J& PR Gl % AT DA O Hb R B ik
“NPyObject_GenericSetAttr (), B Tik4N 2 &M E Y =,

Rk :
IrEH: tp_setattr, tp_setattro

TSP TRBE o _setattr —@YkRK: K TR tp setattr fltp_setattro ¥Ry
NULL B PR R k& tp_setattr fltp_setattro,

BN

PyBaseObject_Type f[#iflPyObject_GenericSetAttr ().,
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PyBufferProcs *Py TypeObject .tp_as_buffer

$a1)— /Ay L S B K L M KR 7 B S A PR T . 2 B SR 5 T 2%
A %25 K

Aok :
tp_as_buffer FBIARYAMEK, (HEF 507 BSPHMAR.

unsigned long Py TypeOb ject .tp_£flags

T BRI RT AN TR AR . BESUTEAR S B T I s AR s S oo — LU U T 5
KA (8l d tp_as_number, tp_as_sequence, tp_as_mapping fltp_as_buffer 5|
HIP R R) TR B, EATHET S PR BRRAERG R ARG I M, e By
BRI Bl AU T 13 FLAS AT A AT 5k NULL .

PRk :

XN FEMARMRE Z:. REFOEARAE B gh KA, W@ ul, RERRE T —1
JEFRAL, W R B R L EAR L. BT RSG5 IR I AR LA AE 3 R 45 44 (A 9k 4k oK B A
PR, Wt ul, ERBERCES 5 MY R IR P f8 5 — e D 8] KA,
Py _TPFLAGS_HAVE_GC fitpfiieStp traverse flltp_clear FE—EMAK, W2, W
WPy TPFLAGS_HAVE_GC JEMMAE TRBEPYE S H 7288 P tp traverse flltp_clear
FEAAAEIAA NULLH. .. XXX ARARZHOEIR L B a9 HR 2 B 4k R s 2

i :

PyBaseObject_Type ffiffl Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE,

(DA{HEH

HaiE X T AT AE; A | 88X M35 OR s A licp_flags FBLAI{H.
FPyType_HasFeature () 2 — MR —NEME p fl f, & tp-—>tp_flags & £2
ToNAEEAE.

Py_TPFLAGS_HEAPTYPE

YRR QA D AERE EPOI T SBLEXA AL, BN, Py Type_Fromspec () Zh7s
QA FEMAEOT, HSEGIob_type TR BAHUNIRIMIZERAITI A, MSRAR 5
FHE— BTSRRI I AT INCREF, FHAE S P AT SN AT DECREF (GX R £ W I 12K
RSBl AP ob_type Bl 9268 24k 4T INCREF #l1 DECREF) . HEZRAURY 441 &
e O ENSIERRTENTH SRS R 5 .

Aok :

777

Py TPFLAGS_BASETYPE
2 W I AT AR 5 — AN ST R R P H AR O R . IR HU AR L R, k26
RURFTCYERE T2 (8T Java ) final” 28)

ok :
277
Py_TPFLAGS_READY
MW GE S Py Type Ready () {584 S B IZ FLAR A R B
K :
277
Py_TPFLAGS_READYING
W PyType Ready () ATERIHAALIL TN G i B b INHZ EU R O I R
kK :

777
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Py_TPFLAGS_HAVE_GC
24 5% G S HE S IR ] 0 B 2 1 X A AR 2. A0SR B B T X AN 7, 0SS i b il
M Pyobject_GC_New KB @I flpyobject_GC _Del () KA. HEXIFE S Wkt
ZORA I AFMRIR IR, XA IR 2R KRB R R EAE GC Ml X FBitp_traverse
Mtp _clear,
Pk :

ﬁéﬂ: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

Py TPFLAGS_HAVE_GC JFpfii& Htp_ traverse filtp_clear FE—mprdhk, Wyt
Ui, WRPy_TPFLAGS_HAVE_GC JEARMAETREHFPESIF H TR P tp_traverse
Mtp_clear FBAFEI-HA NULL {HHIE.

Py_TPFLAGS_DEFAULT
E— M MNE T REXS G S HY SR A e A G RS . A, BT AL

Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
Hhok :
277

Py_TPFLAGS_METHOD_DESCRIPTOR
XALFR AR R TR RO TR E 5
W N type (meth) WE TIZER, IA:

e meth._ _get_ (obj, cls) (*args, **kwds) (H9 obj A N None) 7 4 T
meth (obj, *args, **kwds).,

e meth._ get_ (None, cls) (*args, **kwds) & M % #ff T meth(*args,
**kwds) ,

BEARN obj .meth () LRI A AR AL EF5EE9 obj . meth BIEIIEHI
CHETTIRT MR

Added in version 3.8.
Pk :

VAR AN 0% A W B Py TPFLAGS_IMMUTABLETYPE JEFRIGZRBIr K., X TP @K
A, Ytp descr get HAKRRTE M AR,

Py_TPFLAGS_MANAGED_DICT

WAL FRR RSB RA __dict J@EME, HHZTHMA =2 R VM EHA.

WERBE T %Ay, WPy TPFLAGS_HAVE_GC MM U E.

Added in version 3.12.

Aok :

PRI AR R, BRI ERBE T tp_dictoffset F B,
Py_TPFLAGS_MANAGED_ WEAKREF

% AR R 2R S0 7 24 2 mT e 5 |

Added in version 3.12.

Aok :

PUHARRI AR, BRAREANERE T tp_weaklistoffset FEL,
Py_TPFLAGS_ITEMS_AT_END

OUEH T AR/, g il, HAIESRtp itemsize [HINZEAL,

BRI EBP LW RNESNT ZEOHNFEORE, HREERN
Py_TYPE (obj) ->tp_basicsize (B TR HER—FE).
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YUCE BRI, WA TRE AWM NAR, AR ZA RN, Python A&k
AL s

Added in version 3.12.

HRk:

XA AR LRI o
Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_ SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
KRB Py Long Check () SEpREUH PG & — M RALE A N E RN 25, XHEM
L AR ez AR inpyobject _IsInstance () TR, K H HELREM HE L
BRI M IER s B  tp flags, 750 5X0RERG BT 22 B AR BT (5 A s i o 2t
M PR R R .

Py _TPFLAGS_HAVE_FINALIZE
R AEAE tp_finalize RECII SRS XA LR
Added in version 3.4.

H 3.8 A H: WEHFC AT ELER, FAMESSBRE R miEd o 2F
FEtp finalize flifi,

Py_TPFLAGS_HAVE_VECTORCALL
WS T vectorcall ¥l IS EEIX NN, S Wtp_vectorcall offset | RN
Aok :
MR T tp_call WS A AR .
Added in version 3.9.
T 312 RAR B AARE: AEY 2K __call_ () HFEWEBIRIERHZ RS PR
WAL IR RER AT B T4k K o

Py TPFLAGS_IMMUTABLETYPE
AR AR R A BCE XA R R M T VA Dl B s
PyType_Ready () 2 HalXf# 5 K2 W XA .
Aok :
EATEIR AN AR o
Added in version 3.10.

Py_TPFLAGS_DISALLOW_INSTANTIATION
AR IR LB Kftp_new AN NULL H HAXTERBFAFHEI# __new_ §.
XA TEAR S AAE R B ZR 2w s, MAREZ G B, & 0587 EEH
M PyType_Ready () ZHIHHE.
N tp_base iy NULL B{# &PyBaseObject_Type fltp_new A NULL NiZiEr oA
AR FHINEE.
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é%ifc

MR A SR . (B2, TIRAREREAIL, BRIAFEMI#EM T AN NULL i tp_new
HfgE T C API 528)).

I
XN

/-\

Frlls SR IR E RSO — A RAE SRV SO 138 (BIANR Trabstract base class), 570 71]
BeiEhR . BACUIMOAE , iktp new HXFRR .

Added in version 3.10.

Py_TPFLAGS_MAPPING
KA ARV 5 B 3% 25 1 SE 01 R DATE 9 I AE mateh ARG B H R PT D A = . = Ao
WMFek 7221k collections.abe.Mapping i A% E, HAEFMN collections. abe.
Sequence WHUHIX & .

#3:: Py TPFLAGS MAPPING FlPy_TPFLAGS_SEQUENCE & HJFHI; RIS H AN ERR
FEURE

ok :

XA M AR B Py TPFLAGS_SEQUENCE [ BL kK .
UL

PEP 634 — 45 {b (UL . RI3E

Added in version 3.10.

Py_TPFLAGS_SEQUENCE

XA AR 5 B % 2 1) SE 1 o] ATE 8 FH /R match ACRS By H bRis PERC P 2B . B S 7EE
ek 7254k collections.abc.Sequence B HIIXE, HTIEEM collections.abe.
Mapping IR ECE

#1:: Py_TPFLAGS_MAPPING fIPy_TPFLAGS_SEQUENCE 2B %) ; [a]it S - iEsReE
R

Hhok :

XANEARRE ¥ R I E Py TPFLAGS_MAPPING [RBYFTLRK .
WL

PEP 634 — 25k (b DT RL . e

Added in version 3.10.

Py_TPFLAGS_VALID_VERSION_TAG

WM. AR RESNPHXE R ER. A FHEA - RAEFHEE RN A
FPyType Modified()

B XEARAAAET RSO, (HR2E T WRRER R I A N B . B AR R
CPython it 4= i fs I

const char *Py TypeObject .tp_doc

—ANATE R ] 25 % R B S 0 SCRY AT R I DA NUL 5501 C AR 48 4E . X TREM i ZEE N
RAUFNRASLH) ) doc_ JEME.

MoK :
X TFB R TRBK
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traverseproc PyTypeObject .tp_traverse

—/NTT A T E X B [ S ik ) R AR AR ST . RSB EMNSHE R T Py TPFLAGS_HAVE_GC
JERRALI R . BB

[int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

)

£ 5% Python B3 [ 5 ZE 1 B £ (5 AT FE Aot 2 K2 & B3 AR n el — R AR .

tp_traverse FREFHEBIIR IAS R PEIRGI H . to_traverse pREL) LY ST 2 7E S A
AR 8 T1% S5 1 r 38 A 19 Python X G2 %) B b R s ib il i py_viszT (). Bildn, PATF2KH
_thread ¥ BRI EEl local_traverse():

static int
local_traverse (localobject *self, visitproc visit, woid *arg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return 0;

}

W R Py VISIT () {LREFET AS PGS B B G2 DR . BARIEAFAE— 1 self->key i
B, HE HfEN NULL 5 Python A4 5 IR T AN BECRFEERS | F I —EK 4

TFES— T, B REE AN 8 K AN 25 A GRS | —355, E MR Sl B AR5 28 vT REARL
BRI E R gc B get_referents () RARFSUIEE.

Bl M9 ep traverse W, HA LB PA G GRZHFRITENIE 7] ) A 0308
Vil e 2EBRUL, MR GEI tp_weaklist FEASCREI5 I, ARASCRAERR (tp_weaklist
P B XF ) MR EHm ASGE RS 1 R A S B A BRI 16 10 B S0 555 1 (G551 21 R80T
5!%%&%5%%[)5@ HLA, (RSEBIBA SR 1A e R SR T, PN B RESE IR AR E ATt AV e
ﬂﬂ'l /\)o

Note that Py VISIT () requires the visit and arg parametersto Local_traverse () tohave these specific
names; don’t name them just anything.

Moy KA B SEBl AR — N H BT . B e A8 R PR R 1 4
WPy TYPE (self), BBV H HALME D ECISES (BAn—A e il iE2S) ) tp_traverse ¥
AT ZHC o QSR AT AR, ST S 0T AN S i i

TE 3.9 WA K AR AR B HE AR RAU N 2417 tp_traverse W Py_TYPE (self) . 7R L) Python
WA, fT bug 40217, IXARE T BE S S EFEAR JE P R A 15 o

Pk :
ﬁ}ﬁﬁ:Py_TPFLAGS_HAVE_GC,tp_traverse,tp_clear

HF B Stp clear MlPy TPFLAGS HAVE. GC WEAR{L— 8 2B pr gk K 40 58 A% o7,
tp_traverse fltp_clear FET-IRABIHIY TN E A THRRF MBS BIGK .

inquiry PyTypeObject .tp_clear

— ]R8 T ET X B [ ) T B R A TR 5L . IR FREHM N SHER B T Py_TPFLAGS_HAVE_GC
TEAROLI B . BRBSS44 :

[int tp_clear (PyObject *);

J

tp_clear B G bR RN RAT WS MW SR AE R PRI A N 2 A AR5 1. ERRTE, Rt
WPTA tp_clear BB E]—EUAFTHTA 5 A MERR. X2 M r G, I H A (4
TS Bt tp_clear ¥, BN, TCHRMAR LI tp_clear BEL, PIAA T REIE] 524 )
TCH A A ARG | ) AR cp_clear BRELATE AT BUAE A0 5 oA R TR IR
ARSI, I RS AR tp_clear &Y HH .
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tp_clear WSEBLRY 24 25 77 SLO i ) Ho B AT AES Python XFRAYTI, FHREHG 1) X L2 57 1 1
B NULL, 0N Y65 B

e )
static int

local_clear (localobject *self)

{

Py_CLEAR (self-—>key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw) ;
Py_CLEAR (self->dict);
return 0;

}

W24 Py CLEAR () 7%, F GRS RBMWT: 3 M & X205 HAM7ERR m et &
RS FEE B NULL 2 J5 A e R Gllad Py DECREF (). X2 RS | T BE < 389k
AL B R AR AR, il — SR s Bl , T RT R AR R I I AE R Python RS (F T 56Tk
FIWE AL SRR P A S5 AR 50555 I D . an SR IX AL AR A P BEFRR 51 self , AR A48 a1 4 A
T EMFRE N NULL g 3R BB, B self SEANER B S RA . Py CLEAR ()
TR DAL A U $0F T 4 A

R tp_clear IAE B R ELBIBBOE A2 BT A . B0, 2450 HIHEUE DA E X S A F-
BRI, R 205 R BB 2 P el Lo

Bl htp_clear PREUWHMZFTHAIGERS I, B AR 75 23 B Br 6045 A9 X 42 40 Python =7 4% B 5%
Python ¥44, EA1IES HTEHGI M. 13—, IS 043 Python X145, If445 48
Mtp_dealloc BREREEIH tp_clear W H.

A ¢ Python Bt Bl R0 215 BT AR 28 0 S IR el — P EE.

Aok :

ﬁ‘?ﬂ: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

RFB e Stp_traverse fllPy_TPFLAGS_HAVE_GC JEFRM— 8 FIRBUT MR : N IHAR
tp_traverse fltp_clear FET-IRBIHIY TN E A THRRF MR BIGK

richcmpfunc Py TypeObject .tp_richcompare

—NATEER A ) R BRI R R, sRRI B4

[PyObject *tp_richcompare (PyObject *self, PyObject *other, int op); J

BB Py TypeObject FiE LMZRBISLH .

PR 23R 0] LA A 455 GEE N Py_True B{ Py_False). WIHRAKE LIWKEHE, BhHiRmH
Py_NotImplemented, WIHREA T HAhE RN T AR [E NULL I E— 8% 44

AR H B E Y HVFtp_richcompare fllPyObject_RichCompare () [ =124
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Py_NE

Py_GT

Py_GE

T SLOAF T i T A gn 5 4w 0 LB R A
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

MIZREGR M| Py_True 8 Py_False, iXHPURT AL . VAL_A fil VAL_B W70 W] i
it C WRGEHAFHATHE T (B0, BT Ak C BEBE7 580 « 58 =ANSHEE M Irid K i
a8, Hpryobject_RichCompare () IS —F,.

IR 2 A B B strong reference.
FARRGRIS, FFBRUE SRR ARG [F] NULL.
Added in version 3.7.

ok :

SY#: tp_hash, tp_richcompare

RFESH T ARE tp_hash —#E4k&: YK TRKAWtp_richcompare fltp_hash 5 NULL
T 2RADE RN 44K cp_richcompare flltp_hash,

BRiA:

PyBaseObject_Type $#2t T —"A~tp_richcompare WSLHL, B PATIGEHK . (H2, WHEHE XL
T tp_hash, WRSEABEARRREOF AT LR TS R i

Py _ssize_t PyTypeObject.tp_weaklistoffset

BARICFBARZ 2] 3Ry, (B2 MR R 24 Py TPFLAGS_MANAGED_WEAKREF

WIRIE AR LB R AT 55 B, WE T BOR R T F IS 76 555 | H 51) 35 3k 10 S5 651 45 4 14
T A (28 GC 3k, WIRAAAERTE) 3 BB B HiPvobject_ClearWeakRefs () Hl
PyWeakref_* B . SLHILHIATEAIE 4 Pyobject* BB FEIFWIMHIL A NULL,

ANERRF B S tp_weaklist {iF; & 2RI R A G55 k.
R E Py TPFLAGS MANAGED WEAKREF fiflltp weaklist ¥FSEIRES,
Aok :

BRTFBRPTRBEMR, (BRSNS AN . TR AE R WA R X TR
AR T ER B 55 5% . T okl tp_weaklistoffset HEN, BFrAX
I A%AN B F R o

BRIA:

262

Chapter 12. &M ziF



The Python/C API, Z{ThR= 3.12.3

MAPAEtp dict FEPIRKE TPy _TPFLAGS _MANAGED_WEAKREF {if, Wltp_weaklistoffset

RN E, AR B A4 .
getiterfunc PyTypeObject .tp_iter

AT BRI RS, AR X G Wirerator . RTFAEHE 3 R B0 S0 Sgirerable
U FEHIAEN AT IR B B T LT RE A 7T 2 AR XS 50

IR 2544 5 Pyobject_GetIter () WIM:

[PyObject *tp_iter (PyObject *self); }

ok :
WF BB TR TR
iternextfunc PyTypeObject .tp_iternext

— AR 1 KRR EE, XK BOR [l irerator WY —T. AR N

[PyObject *tp_iternext (PyObject *self); }

BZIE PG, BRI NULL; StopIteration R nREXIREWATEEAIRE. YK
A — AR, B R E] NULL, B AAEAE R W% R S 2 ik 102

i%ﬁ?%%’éﬂmﬁiﬂ:ﬁ%)‘(tp_iter PR, I HAZ RO 2R MR AR e B A By (A 2 B i) ik A
SH)

BRR A 24 Py Teer Next () (A .
Aok :
WP B TR AK
struct PyMethodDef *PyTypeObject .tp_methods
N1 Py et hodDe £ S5HIPRIIL NULL S5 AL AT , 7] T LA 24
Ik
T IRECEH PRI, W RN T (SRR to_dict) II—MI &I ik a4
H.
ik :
BTFBALW T RBFR (O gl A F LR AR R ) .
struct PyMemberDef *PyTypeObject .tp_members

— AN EERTE [) PyMembe rDe £ Z5MITRIDA NULL 45 (s S 4L i85t , B 7 IR 1
Bl ot (7B L) .

XA I, AR 2RI (BRI to_dict) IIN— DS I AR SR A
Ho

Aok :
BRFBAL T RBPraR (5 A W L R 4ER T ) .
struct PyGetSetDef *PyTypeObject .tp_getset

— ARG Py Get SetDe £ Z5HRYVA NULL G5 SRS, BT RSB
TR R R

XA I, A R (BRI tp_dict) NIN— LSS AR AR A%
He

ook :
GFBASHTRBIrgoR (BT 82 A [F LS R4k i ) o
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PyTypeObject *PyTypeObject .tp_base

AR R i 1) SEBURAIE JR PR P R I B 4 8t FERXNES L, R RAR; ZEAPRT
L Siibonhiblvesiven o el Fe S ibU e

i AR TR A R AR 4 R AR BRI . C99 FoRwi i s “HihbE R . Rl
HIRE RS g WPy Type_GenericNew () #H @A AN C99 Mtk # & .

B2, ARl B AFEN AT IEESA B PyBaseObject _Type W HBHIT& . HiiF
%j?ﬁ;és‘z%i%iﬁﬁﬁ (m gee), {H MSVC WA SZHF. XA gRiaereiX —FrEfT b AR 2 A8 AT
ERRIER

FL, WUTEY R R AL R B B tp_base,

Mok :
BTFBALH TR (RR).
BRIk

ZFEBRIA N «PyBaseObject_Type (K Python £ 7 51 il object JEHY),

PyObject *PyTypeObject .tp_dict

R FIHKFh Py Type_Ready () FFfE]iX HL.

T Bl M 24 7E PyType_Ready B I 2 HI#I AL NULL; Bt 0] ARG A —> 5 824 4]
REYERN T, —HPyType Ready () SEMERAAIIAL, R FINEE R GIEENA S5
HERPEAE (N _add__ () X ATE I A PR INERZ T . — BRI LR, %
FBOIN A A e HEEY o

FAITUA KN FIATE IR L . W Py Type_GetDict () RARBUE BRIV
?’Eﬁ‘o

TE 312 MUAS A A AR T PNERAT . X TSN E R, (R 20 NULL, X Fp2eZd i 7 i 2 7 i
£ PyInterpreterState W, Wil PyType_GetDict () FRIREBUTE IR FH;

Rk :

ETBASH TR R (16X BLE ) JE M 8 AR R AL SR 267K 1) o
2Rik:

W% F BN NULL, PyType Ready () R ERE— 1 HFH

ey W C-API{§ifflPyDict_SetItem () BB R tp_dict BALEN.

descrgetfunc PyTypeObject .tp_descr_get

— NIRRT RS KA TR
PRENAY 2540

[Pyobject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Aok :
BT B TR BAK

descrsetfunc PyTypeObject .tp_descr_set

R )T AR 28 000 B ST 6
B A 24

[int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);
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X value ZHih NULL PABHERIZ(E.
Aok :
BT RBAK .
Py_ssize_t PyTypeObject .tp_dictoffset
AR T BAIRZ B 50, ER MR T RSN 24U Py TPFLAGS_MANAGED_DICT,

WARZ B LGB A — S LB AR B, 2 BORE R SRS A 2% S 90 A2 F = L
RSB R W RS Pyobject_GenericGetAttr () ffiff.

AERF LB to_dict R a2 IR A B i IR P 7 4k
WRELREE 7 BT S B 5 T i 7 B I A%

tp_dictoffset N 48 N2 HiEEn . AT REEE mFEfH Pyobject_GenericGetDict ()
H¥55k. R PyObject_GenericGetDict () WRERRE NFHMATALNAE, HULTEDT X4 L
JBHER A Pyobject _GetAttr () WRESH AR

[R5 & Py TPFLAGS_MANAGED_ WEAKREF fiflltp_dictoffset ¥-SE IR,
Mok :

BT BT RBT MR, TREAN EEX MM XFEMUEANLER, W C AR ELE
2 B R R e L g . BE A S kR, S Py TPFLAGS MANAGED DICT,

BN
XAERLEA BONE. XA 2, AR%T BON NULL WAL N SLpifd _ dict_

If the Py TPFLAGS MANAGED_DICTbitissetinthe tp_dict field, then tp_dictoffset will be set
to —1, to indicate that it is unsafe to use this field.

initproc PyTypeObject .tp_init
— AT ) SLBI R A AL R B TR 4T

PEER RO Y T2 __init_ () k. Al _init_ () —FE, QUESEFIHRAREM _init_ ()
RATRERY, I @ RSB __init_ O FEFHEHA AR .

PR 2244

[int tp_init (PyObject *self, PyObject *args, PyObject *kwds); }

self ZHUERFEWIRILISEBI; args Rl kwds ZEFERA _init_ () FHEARNEMLETS
tp_init BRECAISRA N NULL, RAE a8 ) 2800 3 G H s i gl d i, BIER A tp_new
PREIGR o] —MZ BB SEGII . MR cp_new BREGR] T — A @ IRAGZE AL T2 80 g HoAh R AL )
S, Mep init BRECNSBERA; R co_new iRE T —ANFEIHEAAG FRB LR, WiET
KB tp_init XA .

B R E] 0, K AEE RN LR [E] -1 FEAEE R E i E— R . and sets an exception on error.
ok :
B ol 7RGk K .
BRiA:
X T s R SR T B RO
allocfunc PyTypeObject .tp_alloc
i 1] — A~ S A5 43T R RSO PR T
BRI 4R

[Pyobject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems); }
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ok :
BTBAWHS TRMK, HARPEE TR (Gl class IHREIEKN 7RE) 40K,
BN

MTFHETRY, ZFBERRYI APy Type_GenericAlloc (), VAR RLFIBRUER) i Bl
I o

YT H#STHBY, PyBaseObject_Type $iHPyType_GenericAlloc (). iX@iH T ra#
B R A

newfunc PyTypeObject .tp_new

AT 61615 1 O R R
B A 54

[PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

)

subtype SRR BN XTI R args T kwds S50 V8 2B IHE A B 7 B 6 = S50
TR subtype AN @GP to_new WA Bl URIZERN TE (H
ANERTEETORINFER).

tp_new EREUV 4] subtype->tp_alloc (subtype, nitems) B HNRAOTESE, KRG H
PATHR A LB DA ERAE . AT DAL 4 200 BT 5 R A AL B E Y M i E e p_ini e Kb
PRER P . — D RSER RN RT T AT AR KRR, A WG AL BRERR N 2 MAE tp_new WAL, TS
TAARERL, REBDVIMACERAERR R M R B tp_init FHAAT.

%Py _TPFLAGS_DISALLOW_TNSTANTTATTION JEFRDAZE IFXE Python FP 81 EHZ 22 1Y 52431
ok :

BF BT RBAK, PIAMENL R E AR tp_base i NULL B &PyBaseObject_Type
(R4 5 £ FTARR .

BRIN:

Xt A R 2 T BIBCA BOAME . X R WIS (19 0E O NULL, ek i ] 2ROk 61T
1D ESE7 R VA= Y6 ¢ 82 X L) vy ol e 7 G U IV I

freefunc PyTypeObject .tp_£free

— AT 1) 52 BRI R RN AR . BRA 244 0

[void tp_free(void *self);

— IR RN AR 2 PyObject_Free ().
Aok :
TR S TRMK, HASPEIETRE (Gl class IERQER THA) 40K

S FREF, RFBESPRN - E G Spylype_GenericAlloc() DA
Jepy TPFLAGS_HAVE_GC bR A TE RS AR -

STTFES T8, PyBaseObject_Type FHfifflPyobject_Del (),

inquiry PyTypeObject .tp_is_gc

A T IR [ S iR 4 R R

B3 F A T B I AR R R 2 15 v AR R . FE— IO T, Bk I e g L A A 4>
MR o flags FB. PAM Py TPFLAGS_HAVE_GC ARy REaCH FIWT; (HAE A —Le2a
FIRHE G & THSHSIS B S, HrpES O TR LB N % WIS ER R . A BB Ch 54
TEOUTTR T X AT R I B SE B, AKPRECN 23R 0] 1 5 ORI br b [m e i S5, A Rk
43R [ 0 . BRI 4 N
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[int tp_is_gc (PyObject *self); J

(BPEXT G ME—RE BRI ALy . JERA Py Type Type X TIREOR KM 7 & o fivay &

)

Aok :

Bl TR AR

LN

WAEAL A BN . ARZF Bl NULL, WP Py TPFLAGS HAVE GCAENAHIREIZIBERY .
PyObject *PyTypeObject .tp_bases

AT,

BN 4B R NULL H40 4 His. Python REFEZE A A7 44 1 B T B .

SHFshSA)2ZE, BIPAMER Py_tp_bases # L K&y Type FromSpecWithBases ()
bases Z%5 . AT HSHOE .

B ZEAPRAEGHSE IR, MR tp_bases BN—Jt4l, Python ffALT]
KRR, (HALGE AR G — AR .

Aok :
EATFEA LA,
PyObject *PyTypeObject .tp_mro
BRI RRAER T, ARBUA B IFIRIF VA object MENEEW, A 5 LM T «
W B MR NULL HR o . Python REAESRAL AT 4 (LI JHFEE
ok :
EANFEASHIMK; EililryType Ready () THEGEI.
PyObject *PyTypeObject .tp_cache
AR . ACHE TR
ok :
XAFBN SRR .
void ¥*PyTypeObject .tp_subclasses
—H T RN . WTREN TR R EL .
BURICT-ZEM 53¢ U H Python J7k __subclasses_ ().
e 312 AR AASH: PRI, T B AT AR Pyobject ., BB M voidr PA

TR — R
Aok :
X FBASTIK.

PyObject *PyTypeObject .tp_weaklist
5NNk, TR EIZEBN R 55 . AR, RN .

TE 312 A R A AT TRy 0TS B R B OR B2 ok NuLL, B T 555
R, A5G LM ARFFAE PyInterpreterstate b. i ] 24 3% C-API 5 47
_PyObject_GET_WEAKREFS_LISTPTR () ZE¥Rfuiltz= R,

Bk :
R TFEA SR .
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destructor Py TypeObject .tp_del
VB E . WM cp_finalize,
unsigned int Py TypeObject .tp_version_tag

MTRGIZIEGA (URNFBEE .
Bk :
X FBA SR
destructor PyTypeObject .tp_finalize
— AT ) LB R A AL BB TR T . BRI 2440

[void tp_finalize (PyObject *self);

WARBE T tp_finalize, fRREAFIFAER AR E SO E—R. ”’EHEHH@&IEH&%&U*JH%
(AR S Bl A ER T | I —&B0 ) BURTEX SR B . AE2WhFhr s, e
RAEZITHARRG 2 BRI, AP E B AR R AL T IERRAS

tp_finalize AW HBUVEMEIFFRE: B, 5K EALESIHERMIAIT:

static void
local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch (&error_type, &error_value, &error_traceback);

/% coo B

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

}

L

TIHMATEEEE, RN B EAILEI ) Python o, tp_dealloc AJRAMAEEL Python kA4 H
A %E@J@WT%&E@%% (USRS WA 5 | EE IR —EB4) , WRZAEIR v] BE S AT e I
A7 3 [T S 4R T TR ) « X% Python APT ] F SR UEAS 2 1A, PR Ay tp_dealloc 1 F T 7E ) 2k AR
B4 mmiesl (GIL). {HJ2, Pl ay SR %t 5 S5 T ok [ Hoftl C B C++ FERGRT S, Y
L/ INOHRARAETE T tp_dealloc (R ZEFE E 44 B U0 G N 2 IR I B8 J2E (R AT AT B 5

B
W BB .
Added in version 3.4.

TE 3.8 WA R A AR AF 3.8 MUZ B B Py TPFLAGS_HAVE_FINALIZE KR A RELLIZ T B
i . B AR TR

%W
T AR R A" (PEP 442)

vectorcallfunc Py TypeObject .tp_vectorcall

FHTF I 2R 5 548 H A vectorcall pRE . )i 1L, %%}iﬁ% ﬂéjkf)u type.__call__ fvectorcall.
W tp_vectorcall iy NULL, BRIAHASZELRAER __new__ () I H __init_ () FFHEMEA.

4ok :
XA TFBON SRR
Added in version 3.9: (X PFEEM 3.8 AR RIFFEAE, (HEM 3.9 FHFIEHAMH)
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unsigned char Py TypeOb ject . tp_watched
P4 . 5208 .
Added in version 3.12.

12.3.6 FpAKR
TEALSE b, AE C ARG 2 CRYRAE R #4500, WElRUL, PyTypeobject GEMAAEICHS rh B3 E X
H Py Type_Ready () IR
XL FECT S57E Python H g X ZEIAH S I A S 2R FR i -
o BB HBEINA — AN BAEE, MR RE M 2 YK .

o HESEANS (HIHFAREMISES]) AN R . AR RETE Python s & ik 2 A0 R 1) &
Ario

o HHSIAS RS T A S SN, HILEA T AR TR T B IR

WAh, TPy Typeobject JUBVENAREWIGEINY < IR API B9—AR5>, PRIARMT 60 SRR i et
BRI R E ) Python YA UEF T 44 5 -

12.3.7 HEJERY
—HhE AR BAYR R AR, BEERMRERT, B5MH Python 1) class iEh)BIEIN I B %
KR . HERAGE T Py TPFLAGS_HEAPTYPE JHEFR.

X RIS IEIE Py Type_Spec G F IR Py Type_FromSpec (), PyType FromSpecWithBases (),
PyType_FromMOduleAndSpec()EEPyType_FromMetaclass()EEﬁgﬂﬂﬁo

12.4 HFMREHaF

type PyNumberMethods

RESHRRRA 5 17 DO G R S BUECT PSR s BRI 84T A~ s BRI T P03, — 9 LRI
X4 FRA R EOIT i

SER A E SLANTT

typedef struct {
binaryfunc nb_add;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_subtract;
nb_multiply;

nb_remainder;

nb_divmod;

ternaryfunc nb_power;

unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;

inquiry nb_.

bool;

unaryfunc nb_invert;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;

void *nb_reserved;
unaryfunc nb_float;

(T

12.4. BFMRELEF
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binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

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;

binaryfunc

binaryfunc nb_inplace_matrix_multiply;

nb_matrix_multiply;

} PyNumberMethods;

(% L 50)

ik H M= H R Fb ks A A SRR 58, IR B (R0 — AR
BRI e UL SEG)) o ANV N Ir s R SRR R e SR, DB E A= H R A AR 9]
Py_NotImplemented, YN EA T HAMHT R EATLAHRE] NULL H i E— 7.

s nb_reserved FEIV M IRA A NULL, FE2Z BIRAH HAZFR A nb_long, Jf7E Python 3.0.1

R

binaryfunc PyNumberMet hods
binaryfunc PyNumberMet hods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

binaryfunc PyNumberMet hods .nb_divmod

.nb_add

.nb_subtract
.nb_multiply

.nb_remainder

ternaryfunc PyNumberMet hods .nb_power

unaryfunc PyNumberMethods .nb_negative
unaryfunc PyNumberMethods.nb_positive

unaryfunc PyNumberMethods.nb_absolute

inquiry PyNumberMethods .nb_bool

unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods
binaryfunc PyNumberMet hods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

nb_invert
.nb_lshift
.nb_rshift
.nb_and

.nb_xor
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binaryfunc PyNumberMethods .nb_or

unaryfunc PyNumberMet hods.nb_int

void *PyNumberMethods .nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods .nb_inplace_add

binaryfunc PyNumberMethods .nb_inplace_subtract
binaryfunc PyNumberMethods .nb_inplace_multiply
binaryfunc PyNumberMet hods.nb_inplace_remainder
ternaryfunc PyNumberMethods.nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift
binaryfunc PyNumberMethods.nb_inplace_rshift
binaryfunc PyNumberMet hods.nb_inplace_and

binaryfunc PyNumberMethods .nb_inplace_xor

binaryfunc PyNumberMet hods.nb_inplace_or

binaryfunc PyNumberMethods .nb_floor_divide
binaryfunc PyNumberMethods .nb_true_divide

binaryfunc PyNumberMethods .nb_inplace_floor_divide
binaryfunc PyNumberMethods .nb_inplace_true_divide
unaryfunc PyNumberMet hods .nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

12.5 BRGI MR EHaF

type PyMappingMethods
IREEF RIS A 5 0 R T S RS S ) BR A 15T . A =R

lenfunc PyMappingMethods.mp_length
KRR PyMapping_Size () MPyObject_size () i, HEAMFRES . WRXZRBEA
SE SCI B ) R 6 AT 93l NULL,

binaryfunc PyMappingMethods.mp_subscript
Z R OB B Wipyobject_GetItem() #HPySequence_GetSlice() i, H# H HF 5
PyObject_GetItem () A [l B4 &, ICAE 7 6 200 9% ¥ 75 PA i PyMapping Check () B %X
AR[E 1, ANE R PACH NULL,

objobjargproc PyMappingMethods.mp_ass_subscript
Z R gipyobject_SetItem(), PyObject_DelItem(), PySequence_SetSlice()

frysequence _DelSlice () ffiff. BHEYE PyObject_SetItem () MFEMIZE4, {H v Al DL
Bh NULL AR — 40 H o QR IAE (728 NULL, WIRTGCREAN SCReAc B IRAEATINESR .
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12.6 FFIIXREHIF

type PySequenceMethods
SERURFEAT HE T R T S B S MUY eR B i L

lenfunc PySequenceMethods.sq_length

jﬂﬁ]_[ij(?ﬁPySequence Size () flPyObject_size () Fiffill, HEASEMMEMNESL. B
W T sg item flsq_ass_item N RAPNRE] 5.

binaryfunc PySequenceMethods.sq_concat

Wi Py Sequence_Concat () B EAMENES . FE22iR@ 1 nb_add fEAFTHUE
MMz G ERSW AT + B85

ssizeargfunc PySequenceMethods.sq_repeat

B EBE Py Sequence_Repeat () Bl I RAMIFMLESY . TEZlildnb_multiply f{ALHA
FTRMEMRZ FEL BT ~ 185847

ssizeargfunc PySequenceMethods.sq_item

MR B Wiy Sequence_GetItem () B HEHEGMFENE %L, 223 dmp_subscript
AL RAT T BEZ B EXL S8 Tryobject_GetItem(). %R &b 7 8% 3 58 DA
ffirySequence_Check () BREGRE] 1, FHNER PN NULL,

ARG SR T AR AR sq_Tength MRICWERTE, ERFEOR I [T P IR AT
AIMIERG S sq_item, IR sq_length 4 NULL, R5[SHFEREM L ILRAL

ssizeobjargproc PySequenceMethods.sq_ass_item

I R # #iPySequence_setitem() Jr i M I A ﬁ g eI O A = W 1]
dmp_ass_subscript fi AT B REMMGREEZ GE %ﬁﬁﬁ{FPyObject SetItem()
MPyObject_Delltem(). ﬂu%xﬁ%f SCRi4% B AN %AUW@QTM{%%)@ NULL,

objobjproc PySequenceMethods.sq_contains

BTt pySequence_Contains () I RAMARES . BT AGREF N NULL, fE 1
f§ULT PySequence_Contains () J i i /751 B A - E] — L.

binaryfunc PySequenceMethods.sq_inplace_concat
W Ei Py Sequence_InPlaceConcat () Bl RAMEIRAES . BN S IEBE R —1 4
PE%, IR ORI . A AL AT DALREE N NULL, FEMLHUL T PySequence_InPlaceConcat | 4%
mBF|PySequence Concat (). FEZREdnb_inplace_add {4 @Z%}E‘iﬂﬂ*ﬁﬁﬂz
bt TR IR B BT +=.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
W BB Py Sequence InPlaceRepeat () Bl {13 AAMIFEMES . EN 4 BSERH—
PEEL, 1R . ﬁffﬁuTM%hjﬂ NULL, TEME DL T PySequence_InPlaceRepeat () ff

[iE#|PySequence_Repeat ()., TEZ2iRilidnb_inplace multiply FE{;i 4 @(?ﬁﬂﬁ*ﬁi
Z GBS TR EE AT =,

12.7 EpRX R E

type PyBufferProcs

SRR B 22 o D0 BT B R B R BT AR MM BUE SCT S D7 R G AT 1] 3 3% 05 %
?&%%EW%?&%‘E

getbufferproc PyBufferProcs.bf_getbuffer

SR A GRS 5k

[int (PyObject *exporter, Py_buffer *view, int flags); ]
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QPR A2 exporter (T SKARIETE flags BTG ER) view, BREE (3) MAh, BLRREHSEBLLATAATLA T 22

W

(1) KK 2 ERER L . WIRABE, W&FIk BufferError, ¥ view—>o0bj ¥4 NULL Jf
i’ZE] _10

(2) WA RWT B
(3) 3G TR R B N BT
4) f view—>obj N exporter I kI view—>0bi,
(5) [H] 0,
W2 exporter j2 28 vp XML B4 X Bl BU G5 A 1 —3R 43, AT DAGE I W 2 B0 52 -
o HRH WG R B IR R IF R view—>0b3 BONAH B BRI

o HUER: G KIERAGHE E W B R AR R . TEBL, view->ob3 R ARG HT
EILIE

view SRR S WAL b [ 25 4tk 35, Sty Xt TR TR 24 0 B R 2 L% o 5 7%

REL —,

PriAEPy_buffer FEMA RS ) AP E T 5 07 H R A R B A A AT 9807

format, shape, strides, suboffsets fllinternal %} T ki E HiEEM.

PyBuffer FillInfo () $RfLT —Fhaa i By 1y Zeuh DX [m] I I A AL B0 A 5 R I IU Y g 677
o

PyObject_GetBuffer () ;e X3 R B TE 9% i 3% 1 o

releasebufferproc PyBufferProcs.bf_releasebuffer

BE BRI A5 4 A

[void (PyObject *exporter, Py_buffer *view);

A BB R oh KXW VR T R 0 R OR RO B AT T W W, MlpyBufferpProcs.
bf_releasebuffer A DA NULL, FEHAMREOLT, 1ok £ A0 bR v 58 3085 A7 AT B9 ml 3 45

B
(1) 3 T PRAF-3 Hh SIS T e -
(2) RN 0, WIREHHTA KERE] view BT

ST internal FEAIUREM X LIRIITE . R T B EE , 1017H 9807 Wl Gkt
JR IR XA N view ZHULN

WCRRECR T view—>0b), HAX@IEPyBuffer Release () HHBNSEMA (W EEHT
FIEHEERE )

PyBuffer Release () J&4F %% LR BRI 5 A03E 1 .

12.8 REXRENIF

Added in version 3.5.

type PyAsyncMethods
ISR A 4 5 1) 55 5 T 5k SE M awaitable Fllasynchronous iterator % 41 BRI R 4T .
ZER AR E AR

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;

(T

12.8. HEMREMLEF 273



The Python/C API, Z1THa4 3.12.3

sendfunc am_send;
} PyAsyncMethods;

(% L 50)

unaryfunc PyAsyncMethods.am_await

ASSE I GO

[PyObject *am_await (PyObject *self);

R B R Gh i Ryiterator . BIXT HATPy Tter_Check () MJLRIA] 1,
WR—AXF R A SR awaitable W] HAE A7 W] 9§15 NULL,

unaryfunc PyAsyncMethods.am_aiter

LR R 2548

[PyObject *am_aiter (PyObject *self);

WNIGR [B]—A~asynchronous iterator 3%, WS __anext__ () TR
AR ARG S B 28 1 AP A (32 ] B8k NULL.
unaryfunc PyAsyncMethods.am_anext

JLATSE S GO A

[PyObject *am_anext (PyObject *self);

WAR Al —A~awaitable W5 . WS M __anext__ () THEFEE. HWAEAIATPE N NULL,
sendfunc PyAsyncMethods.am_send

UK B 2E 4 A

[PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

W& PyIter Send () TEHN. MBI N NULL,
Added in version 3.10.

12.9 LR typedef

typedef PyObject *(*alloefune)(PyTypeObject *cls, Py_ssize_t nitems)

% Fiaor ABL R BT B RS/ AR B S WAFRIAR AL T T 0 0 o B I 24 3 ] — g 1] IR 5 25
RSB BE , 1524 X0 55, HRTUR I I B AR H8 5T, B ob_refont 2k 1 HRfob_type N
type 4. WAREN tp_itemsize JIEFH, MXRMob_size FEIN MBI IHA A nitems T
ST R A tp_basicsize + nitems*tp_itemsize, & AF| sizeof (void*)

AR AEHABTEOUT . nitems R3S I NAFBRIGK Y A tp_basicsize,

BERR O ARATAT AT A SR UG (A, RGO 2 BB AAF AR AT 5 IR 24 tp_new SR

FEI o
typedef void (*destructor)(PyObject*)
& THaE ABL
typedef void (*£reefunc)(void*)
Zltp free,
typedef PyObject *(*newfunc)(PyObject*, PyObject*, PyObject*)
& T FaE ABL & Ltp_new,
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typedef int (*initproc)(PyObject*, PyObject*, PyObject™*)
J&F i ABL &) tp_init,
typedef PyObject *(*reprfunc)(PyObject*)
& T FaE ABL & tp_repr.
typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
& F e ABL 3R X R4 & R TR -
typedef int (*setattrfunc)(PyObject *self, char *attr, PyObject *value)
& T e ABL R RUCEGE BRI K value ZEECH NULL KHIH R Z @ 1 -
typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
& FhaE ABL iR B R A5 & R T .
Zltp_getattro,
typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
B T HE ABL R RULETRE RIERIE. K value ZEBON NULL KEMH B Z R 1 -
Z W tp_setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject*)
& T FaE ABL &0l tp_descr _get,
typedef int (*descrset func)(PyObject*, PyObject*, PyObject™*)
J& T faE ABL &l tp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
& THE ABL 20 tp_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
BT Fa5E ABL &l tp_richcompare,
typedef PyObject *(*getiterfunc)(PyObject*)
& THE ABL 2ltp_iter,
typedef PyObject *(*iternextfunc)(PyObject¥)
J& T faE ABL &l tp_iternext,
typedef Py_ssize_t (*1lenfunc)(PyObject*)
& T HE ABL
typedef int (*getbufferproc)(PyObject*, Py_buffer*, int)
& THUE ABL B 3.12 prAe.
typedef void (*releasebufferproc)(PyObject*, Py_buffer*)
J& T FaE ABL g 3.12 paAe.
typedef PyObject *(*unaryfunc)(PyObject*)
B FHaE ABL
typedef PyObject *(*binaryfunc)(PyObject*, PyObject*)
B FHaE ABL
typedef PySendResult (*sendfunc)(PyObject*, PyObject*, PyObject**)
Z:Lam_send,
typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject*)
& T 1€ ABL
typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
& T 1€ ABL

12.9. HE{I3ER typedef
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typedef int (*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
& T 1€ ABL

typedef int (*objobjproc)(PyObject*, PyObject*)
& T € ABL

typedef int (*objobjargproc)(PyObject*, PyObject*, PyObject*)
& T 1€ ABL

12.10 $¥

“NHij2—2E Python 2R LR TRTHAR Bl HA AR IR AT BE BB Bl 7 Ik . A LR T4 NN A2
Prfisol . ZRHUEZ R0, SLBfE E LA SR, 721 defining-new-types FlI new-types-topics.

— MRS R

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi

YRAT BB B B A S E BRI (s R IR (R @78 CPython HUIS )

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)

"mymod.MyObject", /* tp_name */
sizeof (MyObject), /* tp_basicsize */

, /* tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */
0, /* tp_vectorcall_ offset */
@, /* tp_getattr */
0, /* tp_setattr */
0, /* tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */
0, /* tp_as_number */
0, /* tp_as_sequence */
0, /* tp_as_mapping */
0, /* tp_hash */
0, /* tp_call */
0, /* tp_str */
0, /* tp_getattro */
0, /* tp_setattro */
0, /* tp_as_buffer */
0, /* tp_flags */
PyDoc_STR ("My objects"), /* tp_doc */
0, /* tp_traverse */
0, /* tp_clear */
0, /* tp_richcompare */
0, /* tp weaklistoffset */
0, /* tp_iter */

(BET D)
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(B LEm)

0, /* tp_iternext */
0, /* tp_methods */
0, /* tp_members */
op /* tp_getset */
0, /* tp_base */
0, /* tp_dict */
0, /* tp_descr_get */
0, /* tp_descr_set */
0, /* tp_dictoffset */
0, /* tp_init */
0, /* tp_alloc */
myobJj_new, /* tp_new */

bi

ARG L ORI A s B S

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {

PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",

.tp_basicsize = sizeof (MyObject),

.tp_doc = PyDoc_STR("My objects"),

.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE |
Py_TPFLAGS_HAVE_GC | Py_TPFLAGS_MANAGED_DICT |
Py_TPFLAGS_MANAGED_WEAKREF,

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

bi

J

— AR TR AR A Py TPFLAGS_DISALLOW_INSTANTIATION JHERRBIESEH] (Hi
W ) TR 1 str T

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,
bi

e ] BRI 7 K RSP 5 2 R

typedef struct {
PyObject_HEAD
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(B L)
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O0)
.tp_name = "mymod.MyObject",

bi

T fA B ELA AT AR K ESE i 7 5 R 2

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

1211 {EX RSB TFRE LR B

Python X JHZAG | AYLESRAGI 55 5 2 “Z848" XTSRRI SCRy, MR A R Pl et & HE
ARG ARAFHEX QG IR EEL, SF AR 28 (Eer s/ 8 ) mM5URmMER, R
2 AR A IR R S

TAHE - DEHRE, BEXN R Wep_flags 5 B b W 4 $5Py_TPFLAGS_HAVE_GC I # fit —
Atp_traverse ACPEESHISEIL . M Z W) SEBIR ALY, NERUR A cp clear HSEHL,

Py TPFLAGS_HAVE_GC
WE T HARGE AL R B QAT G AL IC SR . SRy (R I, T SCHE X SEX R AR 2 st
%o

PRI RS BREICL AT A S -

1. NGl Pyobject _GC_New B{PyObject_GC_NewVar F4MHL.

2. WAL T A AT e A AL AR I I FBG , BAAM Pyobject GC_Track() .
[FIRER, XGRS AT AL FL -

L FESI A E RS T BOR AT, WA Pyobject _GC_UnTrack () .

2. WHER PyObject _GC _Del () BEBONEIINAT.

e NR—NIERGSI T Py_TPFLAGS_HAVE_GC, N|E ML FE/b—"tp traverse
AR A Ok B H— A 2 A2 AR .

2 ] MPyType_Ready() sk # K S ) 8 W M % K % M API
WPy Type_FromSpecWithBases () B{PyType_FromSpec() W f# B #% % H 30 H
Fitp_flags, tp_traverse fltp_clear F B, MR LA Z Ak K B 5L B T i 5% i
WIS Ha 72K ZoR Wi py_TPFLAGS_HAVE_GC JEARHITE

PyObject_GC_New (TYPE, typeobj)

$kFryobject New (HETE TPy TPFLAGS HAVE_ GC HEARIIZSEEN 4.
PyObject_GC_NewVar (TYPE, typeobj, size)

SHpryobject_Newvar Z{MEE HTIXE T Py_TPFLAGS _HAVE_GC JEFRIIBHERT S,
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PyObject *PyUnstable_Object_GC_NewWithExtraData (PyTypeObject *type, size_t extra_size)

X2 RS APL, ERITEN AR AN A8 A kA

Ypyobject_GC_New MBS HENT LK BB extra_size IF (fEtp_basicsize fRBa
W), Bpychon 5ok b, AEESRAHE AL NE.

FEEIECHRRE S0 R — A BOREIL, (HAE AR O R WA 2 iy Python RAZEH.

el LR B IC R AERRE I R M FE SE I 2 I AR B IR A ATL i i R . B TE W] AR A
HHFE, ESHPyvarobject flltp_itemsize,

Added in version 3.12.

PyObject_GC_Resize (TYPE, op, newsize)

R Pyobject _NewVar BRI/ IR EJEEE K NGRIZEREN TYPE* RS ($51H
{7 C 2RA) siAE R R ] NULL,

op WK PyVarobject* KA HANREC B RIAS ITIBER . newsize MNPy _ssize t ZEHL,
void PyObject_GC_Track (PyObject *op)

& FHaE ABL HEXSG op A BB MG R BRI A8 AT G b o WS RAERL DG R BRI A AR R AT
R, PR e T REAE AL T T ARz AT . Etp_traverse ALBRIMINA FBACHA G,
JFCR T L RR R, G AR RSN 1 e BOR RN B

int PyObject_IS_GC (PyObject *obj)
USRS I T B S P ONGR [ HE AR, A5 )R ] 0,
TSR pR SR ] O JUI R G TE R B I i 1 5

int PyObject_GC_IsTracked (PyObject *op)

B FHiE ABL B 3.9 paAe. QISR op MRIGERSLH T GC Ml H op H BT IEBERIR [ 4 ih 22 Wk
[ 1, FER[E 0,

X ZE{)F Python %X gc.is_tracked() .
Added in version 3.9.
int PyObject_GC_IsFinalized (PyObject *op)

J&FHasE ABIL g 3.9 gz, WS op XM BSZI T GC Y H. op T8 B 135 [0] i 8 2 455 D 3% [m]
1, 0 ME 0,

XZEPT Python (K% gc.is_finalized ().

Added in version 3.9.
void PyObject_GC_Del (void *op)

& T HaE ABL [iflPyobject GC_New B{PyObject GC_NewVar BRI BLAR R N«
void PyObject_GC_UnTrack (void *op)

B TRE ABL M UL 25 ER BRI A RS AT R EE AT R RS IR op X 4. T TR AT DATE BE X & B R
HPyObject GC_Track () PAXEH N E 2 9k IR BE 0 R 8 & BERES (tp_dealloc AJHK) V24
fEtp_traverse AT F BT T BLR R 2 BT AT 5208 F LR 5L

TE 3.8 MiAS K AR TE: _PyObject_GC_TRACK () il _PyObject_GC_UNTRACK () ZEMAH C API H
I3 o

tp_traverse AbEIRIPA N BB REOE S .
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typedef int (*visitproc)(PyObject *object, void *arg)
B FhaE ABL A% tp_traverse AR B ALK ZE AL . object S22 4 H i EERIH Dy g — S %F

%, HEANESNNT tp_traverse B arg o Python AU Z2 A5 1) 2 R K0S B ER 5 1)
ASSESRAGEI , ANTE ) AT SE BT )2 R A

tp_traverse ACFRLMIE DA 7
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 E’Jﬁ/f‘jﬂf‘ﬁ@/\ﬁ BRME LA PR P () arg (B visit B0 R AT PHHF NULL S 5RA4E N2
B s visie IR AERAE, WA 2495 37 B ],

KT ifbtp_traverse AbFRASEEL, Python At T — APy vISTT () F. HEMH XA, b
Wep traverse IZEN4 N visit Fl arg .
void Py_VISIT (PyObject *0)
WA o A4 NULL, WEHA] visie [B1JHEREC, PS50 o Fl arg. AR visit 3z Bl —ANHEFAE, R [E]
ZlH. HNEZ )G, to_traverse AAHFEFIIER AT

static int
my_traverse (Noddy *self, visitproc visit, woid *arqg)

{

-

Py_VISIT (self->foo0);
Py_VISIT (self->bar);
return O;

}

. J

tp_clear QEBREFF AN inquiry R, WIERIFRARZEN N NULL,

typedef int (*inquiry)(PyObject *self)
& THE ABL ZFPANEAG | HRG I A2 GORTRE R I v, BFEA AT AT B 4 AE
TEFRG I o FFEIERERYR, W RAEVE T I E G AU A8 CRBEXS ST M Py _DECREF ()
T ) o SRS I B2 RAEEERS T h i, e BBl

12.11.1 {=HlLIR B R RE

XA C-APT $24L T DA B EH T il Bk ik iz 17
Py_ssize_t PyGC_Collect (void)

B FHE ABL SfTse s e, aiRsak st S . (GEEE gc.collect () &0
ZAHATE )

R0 E Y + TER IS AN BT AR S Rt o ARSI e 2 Y BRE A AT I, D057 B
AR 0. FERIR WO R & AR B R S B f% 4 sys . unraisablehook. WWEREIANSTI K FH

int PyGC_Enable (void)

J& T € ABL B 3.10 pae. JE BRI 2600TF gc.enable () o RIEIZHTHPIRE, 0 A&
[IRW)=LIE

Added in version 3.10.
int PyGC_Disable (void)

& T HE ABL B 3.10 pee. SEIEIR AR : BT gc.disable () o REIZHIPPRAS, 0 HEEH]
M1 RE.

Added in version 3.10.

int PyGC_IsEnabled (void)

BT HUE ABL & 3.10 g, ALK ISR : IT gc. isenabled () o IRIFYHIHPIRA,
0 &5 T 1 A/EH .

Added in version 3.10.
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12.11.2 ZEighiREIKSERES

% C-APLAL T DUR 2 1N T A fA Bk B 5 2
void PyUnstable_GC_VisitObjects (gcevisitobjects_t callback, void *arg)

XJg A8 APL, ERIER TR P A G AT

TEATTRIG B SCFF GC MR R Lzt T B b callback, arg A% B PR callback (5 -

B IR R (BGY) 2 BU5 TS AT AR AR E L
B A e A TR o 7E [l 2 iz A7 [ O] BB EOR 8 SCIATR Bl ANZ 5 1)
[A]— X R B SE AT .

Added in version 3.12.
typedef int (*gevisitobjects_t)(PyObject *object, void *arg)

35 & #4PyUnstable GC_VisitObjects() W i | #
PyUnstable_GC_VisitObjects A arg #H[F. iR [8] 0 DA 4k &2
HeAthaR [WE H e A8 B8 PR SR [ ATy HARAE A T R 2 A S o

Added in version 3.12.

Bm XM oag 5K 5%
A, R 1 PAE IR R AR
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cHAPTER 13

API| 0 AB| fR AR E 18

CPython 7E N 7% th B Fg A . R T gabE - RAAAS , AN i@ fri i R4 .
WS C API #9357 v BRI APT AT ABI B2
PY_MAJOR_VERSION
3(3.4.1a2 HRIE—ED.
PY_MINOR_VERSION
4(3.4.1a2 PRYE D).
PY_MICRO_VERSION
1(3.4.1a2 PEE=BIHEEF).
PY_RELEASE_LEVEL

a(3.4.1a2 W5 3 BRI FHE) . A HEN 0xA Rl alpha, 0xB H[J beta, 0xC H[l release candidate 5§ 0xF HfI
final ,

PY RELEASE_SERIAL
2 (3.4.1a2 WYREBEEFE) . FHEREL KM
PY_VERSION_HEX
Hht Ry B REEOIE 2 Python HUAS:-.
TS JZH AR B AT T # AR 5 ORI 1 32 LRI B - AL FE R AR B

FHE B (KFEETF) &= 3.4.1a2 YA
1 1-8 PY_MAJOR VERSION  0x03
2 9-16 PY_MINOR VERSION  0x04
3 17-24 PY MICRO_VERSION 0x01
4 25-28 PY RELEASE_LEVEL O0xA
29-32 PY RELEASE SERIAL 0x2

XRE3.4.1a2 Bl SR A SR 0x030401a2 T 3.10.0 BI-Fosb A2 0x030a00£0,
TR L, fFl40 #1f PY_VERSION_HEX >= ...,
AL AE AT 5 Py_Version 3REL.
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const unsigned long Py_Version

B THE ABL g 3.11 jaA. Python iz 17 W} A 5 4% 1 78 — AN B 50w &, Ar A #% 50
5pry VERSION_HEX ZZWFMR] . X A8 THEBATHHE A /Y Python AR,

Added in version 3.11.
FI A 25 1 2280 AF Include/patchlevel.h,
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APPENDIX A

RIEXFERE

>>>
The default Python prompt of the interactive shell. Often seen for code examples which can be executed
interactively in the interpreter.

HAPAT & X
¢ The default Python prompt of the interactive shell when entering the code for an indented code block,

when within a pair of matching left and right delimiters (parentheses, square brackets, curly braces or
triple quotes), or after specifying a decorator.

s Ellipsis NEBEHFE.
2to3

A tool that tries to convert Python 2.x code to Python 3.x code by handling most of the incompatibilities which
can be detected by parsing the source and traversing the parse tree.

2to3 is available in the standard library as 1ib2to3; a standalone entry point is provided as Tools/
scripts/2to3. See 2to3-reference.

abstract base class -- i 3L
HZEL TR ABC, EXfduck-typing WIFNFE, BFEAE T —Fe U O RH =, Mz T HAbR T
BN hasattr () BT FAEMECE M HR (G BAR ). ABCHIATELTIE, X
FoIt AR B HAbZ:, HAMLRER isinstance () Ml issubclass () FFAT; PEN abe #ibC
4. Python HH7 172 M ER ABC H TSLBUEIESS 1 (F£ collections.abe Biler) . 5 (#£
numbers BIHH) . i (7E io Bidrr), SAEPLAHAMEST (£ importlib.abe Bidrr). I
AT abe BLHORAIE B T ABC,

annotation -- b
KERBN A, KEtE. REUESSORIBMERMPRZE, L@ el £ 2247 Rl .
SRR A e bR AE B A TN T ), He SR AR i R MR B AR 2 2 IO . R R %L
] __annotations_  4§ikEMEd.
Z: Wvariable annotation, function annotation, PEP 484 I PEP 526, X} IR AN . HiES W
annotations-howto B (d FH R 1Y B S Bk .
argument -- 4§
FEVE R ECHE 45 function  (B{method ) W{H. S0 NWifh:
o KHEF A FEREE A PRI A ARORAT (Bl name=) SEVENESFERITRINA ** BF
HHPEE A ZHEUE, 3 F1 5 ZEPURXS complex () IR T REFSE:
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complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s AL A AET KB TSES . MESEOT T SEN RN ITK LA L/ 85 VR wih
WA * Witerable BETCEPAL A . 2BIKUE, 3 F1 5 LA NI PR T ES 4

complex (3, 5)
complex (* (3, 5))

BAL L PR R B RS B A RIS calls —47, ARARIEE, FEMTFi
AT FoR— D BHG AT O 2 WA XA 5 P B

HZ Wparameter KiEFRZZH, FILFEH SR S5HSH XA L PEP 362,

asynchronous context manager -- 535 |- F 3045 PRYS
AT Gl 2 L __aenter_ () Ml __aexit__ () H¥ERXT async with iFA] IR IETT
. o PEP 492 5] A

asynchronous generator -- 535 42 % 25
IR [B{E “Aasynchronous generator iterator IR . B-5MH async def & L ERBARAMLL, A~
2 e FEaE vield #BAX =4 —FRFIWTE async for FEHHEHIKE.
WARTE 238 50 AR s R g, (BRSO I NPT BE2 48 75 A B RS . WIRFEEE
FARBME , EEH AR AR L.
— AR SRR GBS await FIAK B H asyne for AN async with iE4].

asynchronous generator iterator -- 5335 1 i 73 {0 2%
asynchronous generator ERELHTBIEAI X4

WXt J& TFasynchronous iterator, Y4 __anext_ () Jy¥EREH B2 R B —A 0] EE R0 4 SR P T
S A AR R R BUA B T —A> yield Fikx.
BAS yield IGHFE A, 0L ERITRGS (RI5)REA RN oy 58)) . 4% 7
WA MR EEREET __anext_ () PR B HA TSR R ARIKERT, B MBI &gk L:
AT, 20 PEP 492 fil PEP 525,

asynchronous iterable -- 525 0] G4
— A0l PAFE async for iEAHME AR L. LAEAEMN _aiter_ () F¥EIRE]—
A~asynchronous iterator, fj PEP 492 5| A,

asynchronous iterator -- 5525 %03
— AT __aiter () Ml __anext_ () HFYEMIMS., _ anext_ () MR [E|—" awaitable
W4, async for PR ERERN __anext_ () JriER B W SRR R B2 HT [ A —A>
StopAsynclteration B . {1 PEP 492 5| A,

attribute -- @
KIREN— X R, WE AT RIEXIEAFOET I H . 20RUL, WS o BAJEME a WAT
DA 0.a KEIHE.

MRS G AV, FEARPE LN identifiers [ EAR RS FRITAE— DX G0 J@ M2 AT AR, 1 40 )
setattr (). XFERYJBIERFICEME AT RIXACRTIF, MU AtEid getattr () FFREL.
awaitable -- n[55EFE%} 5
—AAHE await FEX NS . WL coroutine 82 BA __await__ () FERXNE., &
I, PEP 492,
BDFL
CRBATZEMBET WP, B Guido van Rossum, Python fA1iE % .
binary file -- — k] SC 1k
file object REASHEE 7 A2t %o BB SCEFRO B TR HERIBER (' xb L twb 8 rb+ ) $THF
M3, sys.stdin.buffer, sys.stdout.buffer PAfK io.BytesIO fil gzip.GzipFile
RSB

7S Wiext file T REEBTES str MRIYSMAR S
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borrowed reference -- i A 5| H
1€ Python [¥J C APL 1, fEHGIHZIE—FXZ5IH, SR AREF ARG ZGI . GnExd
SPGB T  S A B NE SRR BN, B RDICES T DARE BR X S ) d J5 A strong reference
BT
HEFEAE borrowed reference FEI[lPy_INCREF () VA HE G4 Ky strong reference, [AE2 241ZX1 5%
TERAEREAS AORE DB .2 WIBERNEE. Py NewRer () BT LY R 018 A iisiong

reference.

bytes-like object -- Sz %%} 4
TR A H HEE S C-contiguous IR % . X HIEIA bytes, bytearray fl array.
array X%, PARIFZEE menoryview X4 . FA AR A E 2 f ZEfIEdREER AT X
SO E R RS . PRA7 N B SO DA Sl i B R RS

TR BRI BB . BE R A SO PR TS AR, WA
LHPI 045 bytearray PLJ bytearray i memoryview. HAMBIFER —dERAHRIAHCT A
AT ¢ RS AR T4E bytes LI bytes AR memoryview.

bytecode -- ‘¥ Yifit}
Python J§ AT 29 413 A F 1R, B CPython f s H1 3/ Python 27 N ERAAS . FAridid s
GATAE cpyc SO, SRREE IR PUATIR SO B R (PT DAGR 25 U BB G e N RS ) 6
P W BE S B TR T R A T AL S B virual machine 2 .o {7 ANR] Python FE U
WL ER AT A — @, WA—EREFEA[A] Python FiUAS b 34,

T FNR AT LATE dis BURH) SO &R .

callable -- W] & % 4
AL G2 v AP TR s BT 4, v RERTHT — B8 (B Wargumenr), i DAF i

[callable(argumentl, argument2, argumentN) ]

function, B FEE|method %, BT RBANE. LT __call_ () FEMRNELFAWET
CIRG)EDOE

callback -- 1]
—MERSEAL A PAH DATE AR B FA I 209808 F () 1Bl R

class
AN P SO R BIR . 288 SCGHEE L B X R SL B T ER e s
class variable -- 23725 5

TEZE P E AR R, T HAURAES MR G B (AR AEZE R L Bl B D) -

complex number -- £ %
X SRR G, Hoh Ay B AR 3R A SRR — AN R R . R RO, (-1
WP AAR) BOSEREEL, BEAEREFETE N 1, FE 1RSSR 5. Python W& TXIEEM LR, R
TR R B —A 5 5%, Bl 3+15. 533 math B Py 4 1t i 48 $iiR
A, A cmath, EEEHE AR SR EEE R . MRS LEE, ZREiIH
I A A [ A8

context manager -- |- F L5 PISS
TE with igAlEdE X _enter_ () fl _exit_ () HERERIHBDRESHAS. S0 PEP
343,

context variable -- |- F {2 H:
— PR LT JE R SO T AR RN R (AR B X AL TR A SR R A i A A T R AR T
PAEA AR R, A, ST EFOBERN, — M UTEfETRRaA 2L, mET
SCAE R BRI K R ATR S AR B TIBER . S contextvars,

contiguous -- ¥:4%
— NG C & 425 Fortran & S X WON R TSN . F4EG 0 /& C il Fortran JELL) . 7E—
A, Prf 5% B O WA R AR SRR HES ], SR B IF IR R 0y . fE24E C-i&
SRR, YR AR HES B B S — R ST R4k B BB AP (HJEHE Fortran JEZ 440 h
g s — ARG methe
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coroutine -- i
PR ORI T — BB FOIRE ] DAE R — S e ATFAE S — B o R AT PATEIFZ AN H Y
AR BHBAURE . BTl asyne def {EA)RSEIL., S0, PEP 492,

coroutine function -- BpfE s
iR 8] —A~coroutine WG H AL VIMERB T asyne def iBARE X, HTREEE await,
async for fll async with 85, XL PEP 492 5] AR

CPython
Python ZRAZIE T HMTELEL, FE python.org & . "CPython” — i) F 15 2 ZE iR b 5L B -5 HoAth
SEFEIGN Jython 1Y, IronPython FH X 41l

decorator -- gy
REME R T — A RB RS, W ewrapper iBVEE AR TR B e, 2R A0 7 0L 151+
f3E classmethod () Fl staticmethod () .
R Mg Hog—PnBIERE, AN BRECE XAETE L E5E 2550

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arg):

FRERIRE S IE T2, (Rl R/ R . A 228 Mg T il 2 0 R EBCE ORI 258 LAY SC
=P

descriptor -- {{fiiA %
fEATENT __get__ (), __set__ () X __delete_ () HEMMNS. B—DRIEH BRI,
EIRRS T A S TE B AR g . MEHO T, A ab RIRE. w&E MR
BF&FE a B FH P ERAFRN b XI5, (HUER b 22— DAL, W8 XS B i b 2%
PRAFFE IR R MRS 2 E IR 2 R B Python [ 548, BROMiX @i 2 EEERERGALAY, S5 RE. Tr
R FHIEJEME . . BRSO ARSI | 4%
XA B EZAE S, 152515 descriptors B fiA#R 1 455 -

dictionary -- it
— A REREA, HP AT A R B A N e . T PARATMTEAE __hash__ () 1 _eq__ ()
FERINS . 4 Perl 18524 hash,

dictionary comprehension -- “yzliL{fi: 3,
Ab IR — AW IE ARG ) BT B A e R T IR M 45 R M — P R R H k. results = {n:
n ** 2 for n in range (10) } ¥FER— A~ n B n > 2 WG BT, S0

comprehensions.

dictionary view -- 5= L ¢
M dict.keys (),dict.values () fldict.items () JR[EIFIRTEPHRAFIME . EAHREET
FMELH— DS, X ERE 4TI AR, R SR A . B A P 3 i 5 oy
BEIFMAFE, v 1ist (dictview) . & dict-views,

docstring -- R4 45 H
TERZE . REEE WIS — D FREX R I PR . BRI TR 29 20, (He
BRI R AR . BREEUIR ) __doc__ J@tk. T EFTHTREAY, HIER
TR G SO A AR

duck-typing -- - J3%
FE—FhgnfE XU, BRI H R R 8 2 5 A IR A2 11, T2 B R B A
FiESEE (BRGNS T MEROAANS T I A s EEM T.7) B Fam e O AR e A &
TR A RS AT T e 2 SRR T R G M2 AE i type () B isinstance ()
Tﬁgﬂﬂo (B RS 2B T A 40 28 % VRS ) AR R A hasattr () #lls @ EAFP
i o
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EAFP
CSRIEW IR EL D" SRS o X Python & F A5 4 5 AU 2 (B e s 1) S sl HEAFAE
FAE BB SR B R o o XFP AT P XA R s Rz try Ml except 1f41). T3HAH
XA NE FrE LBYL WA, & 0L T C S5 2 HAIE 5 .
expression -- ik,
AR S ME R A R OT. Bmihv, — PRI RIA o EZ O, A, B,
BEASREOHMILE, ENREESREl—ME. STFZ2HEMET AN, eI 1E S e
RIRX . IBFIEARRE IV ER L statement, BRI while. WM E TiEMMAERIEA .
extension module -- §JEEibh
PA C 5 C++ 4 B, {fif] Python #) C API SR 51EFZ.0 LA PRI 722 5 .

f-string -- f-2f5H
WA £ EOCE RN EE S Ay AR B AR EA R EENA S .. &
i, PEP 498,

file object -- L% %
XN AT 1) SCEERS APT (A read () 3 write () 073A) AR NZ IR 5. ARIEHAI
B AN, SCPEXT G mT AR B B SR 350 . Hoh 28 B A SO A5 1 A 1 g 1) (3 an s ofe
WA WAFZRIX, BT EE%) . SRRl 2 28R,
SEPR A AN SO G TR I = ) UM, SRk = ) SO ARG AR S, BT D E
S Lo g, B ST R IEE & open () BREL

file-like object -- SCPEXIR} 4
file object W [R] id] .

filesystem encoding and error handler -- 3CF RS 4t hs X 5 5L PRES
Python >k M #EAE Z Ge s 715 A i) 45/ E R Ge 9wt Unicode 1Y 4 A xC 5 AR AL FERS o

ARG g A% A A RIE RE DI R RS K AR 128 AR R . AR SO R G gmtidag =0
VAL ARAIE, W) API (LRI fE2 5| & UnicodeError.

sys.getfilesystemencoding () ffl sys.getfilesystemencodeerrors () PRV #% 3k
RIS R G s 205 BERAL RS -

filesystem encoding and error handler &7 Python JRalIEId PyConfig Read () MECEELE ). T
ZWPyConfigffilesystem encoding flfilesystem errors %M.

F &2 Wlocale encoding

finder -- A5 {R 2%
— A R T AR loader IR
There are two types of finder: meta path finders for use with sys.meta_path, and path entry finders for
use with sys.path_hooks.

See importsystem and import1lib for much more detail.

floor division -- [in] | PR 1:
6]~ 8 AR R BB B k. ) N BURBRIRRE AT /7 . BN, Rkl /7 4l
WHEERZ 2, M-SR REEIERERI 2.75 o EE (-11) // 4 2RE -3 [
X2 -2.75 B FHAMGBIER. L PEP 238 .

function -- F%L
AT AT R I SEAME A — i) o BT DA A AR E A S A TR BRI T B

Y5 Wparameter, method #1 function 2877 .

function annotation -- FRECkR:
B R EOE S 8aR [BIME i annotation

PREPR A TR 27 BIANCA T s Z A int Z2HOFHIER I —4 int {E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI B TR ) AR UL function —7

Z: Wvariable annotation F1 PEP 484, H.4{iiA T IIGE. 551555 annotations-howto DA T i F #5
e fESE
__future__
future 1E41], from __future_  import <feature> FE/RImiFFEHE A AN AT Python & 1fi il
W A AR A TE A ANE SOR i Y pi i, _ future_ BISCRICSR T AT RERY feature HUE. il
it A MAEHOIE X AR B SRAE, AR AR B TR R AR AT I e O A BB S T A KB (8]
E) FEfBs R BRIA:

>>> import __ future_
>>> _ future__ .division
_Feature((Z, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection -- L ¥zl
FEBONFERE B N AF =S [ Y 1 A . Python Sl ad 51 T HECRT— A~ RESS G I AN T W A 205 | A 47
ISR A R A TR B o AR go AEHsteda il 43 [T e o

generator -- 7| i 33
R[5 generator iterator T RR%K . b%@ﬂé@%{ FEEE, A ST HAY vield FEAXAE
Fﬁ_% FRIMEALES for-TEIAHE HEUZ M T next () BREGE—IRIL.

TR R A AR R, (A ERLE UL T BT R A A A RS . WRTE G ERA B X, 7
ﬁiﬁﬁéﬁu\ﬁﬁ’aﬁx

generator iterator -- 2} g 25 %1028
generator PRI BN S

B~ yield IGHFESALRE, C4E 24 FI0LE T ﬂjm (36 R As AN Y tryl%”?)
R KRB R, BaMBIF L EMS AT (X 543 IR AR BT 4 ) i %&%ﬂh&jﬁ)

generator expression -- /2 & 75 #5353
An expression that returns an iterator. It looks like a normal expression followed by a for clause defining a
loop variable, range, and an optional i f clause. The combined expression generates values for an enclosing
function:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- 72 % pf 5
fﬁﬁﬁ’]*i;’:ﬁﬁﬁﬂﬁéf/ﬁéﬁg/\ BRI RSUIT ZH RSP R R . 7 R P s £l R R R R A2 £ P WA
L.

% Wsingle dispatch RiEFHESH . functools.singledispatch () Rifi#sLA K& PEP 443,

generic type -- {27!
A SHE I npe; WHEN 1ist 5k dict XFEH ZFa8dE. AT R 2827 ALzt

WL S 2B 5427 . PEP 483, PEP 484, PEP 585 fl typing Hith,

GIL
2 global interpreter lock

global interpreter lock -- 4> J5 i FEES 91
CPython ffRégs I R A — AL, B R R —iF 2] LA — D ERARFEIAT Python byrecode.  JEHLH
R E G (3 dict #E%WE%@) R RV Bl 22 & 46 T CPython SEL.
éAW/I\%E%%%bH@ﬁﬁiﬁ%%ﬁ%%%éfa%zf_ﬁﬁiiﬁ@, FLACHY IR T HE 2 Ab s T

, FEERRIE P B =5 R A T B RE T  E SAATS R R BT 5 U 4 e A R
GIL B, TEAT VO BRI 8 2 SR GIL.,

Past efforts to create a “free-threaded” interpreter (one which locks shared data at a much finer granularity)
have not been successful because performance suffered in the common single-processor case. It is believed
that overcoming this performance issue would make the implementation much more complicated and therefore
costlier to maintain.
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hash-based pyc -- 3& T-W& 714 pyc
65 X8 I Y8 SC AR B W A (L T A i 5 A8 o R T R B LA ROPE I T RS R A . B L pye-

invalidation,

hashable -- W[I5 7y
—AXF GNP A LA G N AR SCE S A (BEFREA __hash__ () J7¥k), FFTRAR Al
MEHATIHE (BEFEA _ea__ () H¥E) BBFRR TTobA A 5. WG A X G A B A A R 1 i
L EN ARG ey

AR SRR G REAE VD SR A A BB, TR Ry S 23 ) A Pl e 7L

RZH Python "FHYATIAZ NEX SRR W A ISR gy (BIANFREF i) ARG Ay A
AR Ry (BIANTTAA frozenset) (M EAIRTCREI N AT I A2 FTWA A . T SRR SEHI
XGNPI A . ENTEREIN—E AR (RIS B O ), e A ER AR S 5
TEMH 140,

IDLE
Python WY TT K 527 > B85 . idle J2 Python BRifE 54T R PR 4 L AR G e MR RE AR 15

immutable -- s 28 %} 4
AR EEPIRG . NIRRT PRI, RGN L . AR il
—AAERE, MBRIESHIN G . A TER B S A [y i HEAEH , BanfEh 7t
H

import path -- S A ¥4
MEME (S04 125 0 ) HRmMsNR, 2RI parh based finder FIRER T A B . £AR,
IAESFRIEHE R EH sys.path, EXNRPARUBATRER B FHAR __path_ J&@%.

importing -- A
LMY Python AT RE K 75— MBI Python AURL T 19 72 .

importer -- S A %%
I MBS G WS R E T finder & T loader .

interactive -- A3 I,
Python has an interactive interpreter which means you can enter statements and expressions at the interpreter
prompt, immediately execute them and see their results. Just launch python with no arguments (possibly
by selecting it from your computer’s main menu). It is a very powerful way to test out new ideas or inspect
modules and packages (remember help (x) ).

interpreted -- iR
Python —@FEREALE S, SZMXAEIFINET , BAWE DN R T i g8 AT T
DA T o X R ME R SCOE T DAE S AT AR S S A @ vl AT SO s T RRRAE S
HA Wi 205 5 I £ R R, R R AEEi TS . 2 Winteractive,

interpreter shutdown -- fiRREZS X ]
L ESRK CPARY, Python fRRERFRIIEA — MNRFIRZTT I BOF B REUIT A E A B R R, Bl Ws Al
BB NTREEI S . TR SZ W R el 5. X ek P e T 2R 555 | B A AR
AT 72X AB BT A ] BE 2B B & PP s, PR LA Ol i PR R FA 3L (3 L 11
TA PR 2 EHLH 45 ) .

FEREAS S SR I ERE A __main_ BTSN IA C 58 AT -

iterable -- W[ {04
—FPEEAE B AR ] H B BT X4 o RS R BB 3E B R 8288 (W 1ist, str fil tuple
%) PANHEEAEFEHIZRAN dict, ST % PAMAEATE X T __iter_ () HIESSLBL T sequence
WX __getitem_ () H{ERHE KL,

RGO T for PRPRPA K 2 HATR 2P S T5 (zip (), map (), .00 H—A-nlik
R RAEA SR LN ERE iter () B, EXRMIZARAIENE . XA AEE ] T4HE
AR — AR . e AREAR S, AREFE AT LR iter () 83 H CAHEARS
for A2 BB IRAE FEARLEARAT, A E — IR AR iy 4 728 7 HORTE RN R R AF R s . 2

Titerator, sequence Fllgenerator

iterator -- JEC2%
MRFR— R R LR, EREHERLSEN _next__ () Fik GCRH AL 45 N 5 5K 4L
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next () FFEARBF A, YA BT RFG] K stopTteration Ff. FXHHAMN
TR R BRI ORI, BERHE __next__ () HEHLFIKEIKL StopIteration. #fR
MLRA __iter () IR MRREIZENAXR A S, HIE AL E W2 R 5, o]
PN T HAT RN GHE IR 6. — A RFRBISNE AL & 2 RS 5 M) & AT AR
ARG (B 1ist) FEARBGUCH LA iter () BMEEURTE for MEFF T (T AR 7 A — AT
AR ACRS o ASRAE LT DL F ARG a5 ACAS I 22l [0 75 2 Bk A R Fr e R [l — IS AU R &2
(ARG 2R -

WEZ{FE £ F typeiter.
CPython B4l 5 : CPython %45 45— kAR X __iter_ () MK,

key function -- #t pR %}
PR A PR P R Y, SR RES IR [0 T HE P s HEO B AT R XS % . BN, locale.strxfrm()
A T A B — A I HE Y 29 @ i HE 7 4
Python #1472 T HLAR o i/ H 48 o BOR = e R HEOZ 80 H 7 0. b 36 min (), max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\
M itertools.groupby () .

AL M AR — AR BN, str. lower () AR AR ZBE K /ING HE 7B fa pR AT . B
&, BRI lanbda FikFORAIEHIN lambda r: (r[0], r[2]). M4}, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () Z8EREH =1

M. AR HEFPAET RARERN A 6 o6 B s il

keyword argument -- et 55
Z: Wargument,

lambda
A~ Bl expression T U IE 24 PR RR L, FR NS TE AR OR . B8 lambda &L AR
lambda [parameters]: expression

LBYL

AR JGEER” YT o XA S S XUk A A TR B R i R A AR A
R SEAFP Jr MG vt e, AR RUR R EMEA 1 £ HA).
2L T, LBYL X33 “EF” M “BRER” Z R4 0sad K. B, AR RS
if key in mapping: return mappinglkey] W REH TR B IMEZ G HAMLLFEM mapping
RS IR T key T A o XA DU ATE A N E S EAFP J7 HOR M.

list
—7# Python [ Esequence, EINZ NFNFR, HEFRLMT HAMIES PR m e, Ao
RIS IR O(1),

list comprehension -- 51| Hi: 5,
SEFE— AP BT A B TR IR B L5 RN R PR B H L. result = ['{:#04x}'.
format (x) for x in range (256) if x % 2 == 0] B —1 0 2| 255 JuRE N 175t
BB 7 AFE (0x..) M. H if FAJERER, WREWEN range (256) THFTHIT
xS UBLIN

loader -- I# 25
TTIMERINT G . B WE L4 load_module () WA, MR E T H—A>finder 12 [7]
2 0L PEP 302, X}Fabstract base class B] 2, importlib.abc.Loader,

locale encoding -- % % DX RS #%
¥E Unix |, B2 LC_CTYPE &% K sfdts=. BRPAHET locale.setlocale (locale.
LC_CTYPE, new_locale) E&HE.

JE Windows |, 42 ANSI{CHETL (40: "cp1252M),
7& Android #ll VxWorks [, Python {# ] "ut £-8" {FNiES KIS HE=.
locale.getencoding () AJ#E K IREGE S KiFgmidtg =,

5i& S|l filesystem encoding and error handler .
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magic method -- A Jj ik
special method )AEIE 2 [E] i .

mapping -- B4}
— Y EE AR T LI T collections.abc.Mapping B{ collections.abc.
MutableMapping G R IHE T LRI BRAE . XTI H] 46 dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JTIX R R 5%
sys.meta_path IR RIRIEH finder . TCBARE AT S path entry finders FAE RIRABFFAAH [ o

A importlib.abc.MetaPathFinder [ TG ET PR IT SCIMI Ve .

metaclass -- 7R
— P TRIERR . 0 &Y . BFEMMERYFR. ok n5i#HZ R =ASF0F 0 EM
R . RER A TH )6 R SRR i S AP PR fE— N ERIASE 8L . Python IRRGNZ AMHE TV DABIEE B &
Xoe. Ko A Pk ATk A~ TH, FYTRE B, o2 n] A ai i Pk i il ok 7 %8
BAICH A T ICsR @ HE . SRttt ImRERT G A8, SR G], PARHAT 24155 .
2 1E 2 I metaclasses.

method -- Jj i
TESENERE LB RREL . WA AR LB — BRI , R 2 RS A A —

Aargument GEH 44N self). & W function Finested scope.

method resolution order -- Jj {: /@47 i )
T YA ST L 50 A2 A A 3R B D B 48 R IR A . 35 S 5] python_2.3_mro T f#H 2.3 K1 R
Python fifRER T {7 H BTN -

module
X4 52 Python (U —Fh2H LU, AT LA M7 W dn 44 256, AT & {7 Python Xf 4.
Pl ikimporting EAEREINEL 3] Python Hr

55 Wpackage.
module spec -- Bt

— s an, Kb H TSR X ST ARG E. & inportlib.machinery.
ModuleSpec PR S5

MRO
2 [method resolution order ,
mutable -- A[ZE X} 42
AR RATDATE L 1d () PREFREE R O N B HBYE . 731 2 Wimmutable .
named tuple -- H45c4l
ARif “HATTH” W TATATAAK H e, FH HHA B RE | TeR AR 24 AR E MR U iy 2 8L
B, XA AL B ] REHH A AR
HUNERMETHAITTH, W time. localtime () fl os.stat () MREME. 55— H1F2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

B HZ e RN E R (e B ET) o seAh, BT IRl S E UM tuple 4k
I E LR E A F B Aok . XA AT Tow's, s B 48K typing.
NamedTuple, B(ESH T.) % collections.namedtuple () K72, JF—MXIELSEM
— T T R 5l N B 24 e Irise A I E I

namespace -- iy # 43 [H]

A SR BT . s A R, SRMNER, EAXSPRREama=n (757
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V2.t S (AL 1k 2 oh 58K SR . BN, p%L builtins. open 5 os.open ()
A A H B A48 S )R X A3 fi 44 2 ) 2 2 e AR A e S IR A B KR F I 4 v T
AT 4Ed . Bilhn, random.seed () B itertools.islice () XFVE LI T XL EHE H
random 5 itertools H4 BISE LAY .

namespace package -- iy % 23 [H] {0
PEP 420 jr5 | A —Fp U AV TR A Wipackage, fin4a 23[R DA SR RR Y, HAIA Ty
K Hregular package N[a), FRENEA __init__.py X,

FHAZ Wmodule

nested scope -- {ik £ 5%
FE—AE SGERB NG SRR S, I, FE5—RECz e LRI RERT A | RIS AE & . T
H R EAE R EERA R X5 A ORI TCR . R A B S E 2 SR T i 2 VE A k. 250,
LR B MNEH T &Rt 25 #id nonlocal KT ARIFE AINZE R

new-style class -- FiAR
St H B E R TR T 2 2B IHFRIE . 7ER Y Python figAH, U H X 2R AEIE (5
Python i B RIEFKR, W1 __slots__. fiiR#F. FHE/EME. __getattribute_ (). EH
MBS TES .

object -- X} %
M EARAS (BMsE) PARTE AT (D7) M. object t @ fT-fu[new-style class 1) I
EEEL .

(0
— PRI AR B T M 7 TR Python module. MBOAR i, W2 HA __path_ B
Python f5iHk,

2 Wregular package Flnamespace package.

parameter -- J& 5
fltl’lcl‘l‘()l’l (ﬁj‘j‘%) %X*E‘Jﬁ@ i'ﬁg7 ’_‘E*gﬁg@ﬁﬂu?ﬁ%ﬁ@g/ﬁargumen[ (ﬁﬁ%%#&%?, g
MNEZ) . AIMES:

* positional-or-keyword: BB, 7E— 0T DAMER AL F 20 A2 AT DA 5 42 7 A4
BARSS . FREARES KR, BIAN I foo Al bar:

[def func (foo, bar=None): ... }

* positional-only: {UFROZE, F8E—HAEMEL A EL AR SE. (WUROIETES Al e R e
SIS R ENZIGEE—A / FRHRES, BIUITHE posonlyl Fl posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {{FRICHETE, FHE—A N AL AMSE. (R XEFIE S I
PREUE LML S 9 R P& A0 B S B E 2R BT S 2 R —A * k@ L,
BN R TE R kw_onlyl F1 kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... }

* var-positional: WA, 455E AT ARG R — IMEE LR GBS B e s (FE e A
BZEEZMMESHZ)GE) . BMESWEETEES AR = KE L, IR HEE args:

[def func (*args, **kwargs): ... }

* var-keyword: WAZRGEF, H55E A DMRIUERECR I R BT SH (e HAES C 2 im0 K
BYSHIR) . RMESHEIETES AR ~* KE XL, Bl LmE kvargs.

JEZ Al DA 45 5 PT NS RE S AL, ] DA KLUl e SR e BRI E -

2 Wargument RIEFEFH . ZEEESH X HFRE ILAE, inspect .Parameter 24, function
“SPJ% PEP 362,
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path entry -- B A 0
import path W —ASEMAI B, SWipath based finder AT 4TS A AR

path entry finder -- ¥4 A LR35
{F—n[ AN H ] sys.path_hooks (Bipath entry hook) 1& [Wlff) finder , WFhXt5: GEi@ 1t path entry
o T
2% importlib.abc.PathEntryFinder DA TGN ARSI LA 5

path entry hook -- p%12 A 05T
— RS, EAERGE A A SRR E path entry WRIBIHRIGIFIL N BERS M sys . path_hooks
B FeaR ] —A path entry finder .

path based finder -- J& TS AR AR 2%
BN —FhUsb 12 &35, AIE—import path Th &AL

path-like object -- B FEJ% 4
RE—A R G BRI G BRI R T DAR — TR B AR str 83 bytes WL, &
APAR— AL T os.PathLike PPIR SR, —A L os.PathLike PP R4 w] @ 14
i os.fspath () BREGFER N str FH bytes KR RLE IR os.fsdecode () Fll os.
fsencode () AH IR EBILR RS str B bytes RAIFLER . ILXTS 2 H PEP 519 5] A /).

PEP
“Python J5iFE UL AYSESCHHE . —> PEP gl — (i it SCiY, I (A Python #H IKIRAL(EEL, oiifl
PR—~ Python [ #4RIE M Hlt B B3R 5E . PEP [ 24 B AHORS f  2 AR RS R T SR SRR 1) S P 33
.

PEP MM R SRR WO XU 1) RS A5 DA B R e A Python BYBRET TR 55E
S5 SCRI EEDLE] . PEP AR E A SR I TRE S0, RS R B ARIC A SR

%1, PEP 1,

portion -- ¥4y
FA R — A 44 25 1A I BEAS H SR N SO S (AT REAFAL T —A> zip SXER) , HikE X PEP
420,

positional argument -- {37 ¥ £ %
Z:Wargument

provisional API -- #7%¢ API
B APL 2388 B HEBRAEARME BRI ) J5 3R A PRI Z AN B i 1 . B AR IR Ml A
DA ERUE, (HRBEHYARMC N E, T BETEA% DI K1 A B E OT HE 7 ) Je A i
FWEN (HRAFEBRIZED) . WSO RSB EIT - (E APTREINA Z J1K 2% &2 ™
TSR SR B A BT A W] BE 25X AR -

IR APT R, 05 AR BB S e a My 587 —— A ) A A I
HR U] RS SRR B — b i) JE A A RO AR D 56

X ARAL PSR SOV R SN TR BE, R 2 TR0 PR K B B BT A . P15 UL PEP
411,

provisional package -- #7 ¢ 1
Z: W provisional API,

Python 3000
Python 3.x K1 ERAIMERR (X4 FAERCA 3 1 A A I 18 To I It 2 3L T )« A It 4
5k “Py3k”,

Pythonic

FE— AR B B S G 1 Python 155 fc i A USRI B, T AN (o JH LA 155 v T
MR SE B . BN, Python (%5 WAR 2 (1] £or TRAUIRPRAM Py — >l ik AU R 14 By
AICR . WEHAE FBA ARG, LA Python YA I S8 — U7 T R

for i in range(len(food)):
print (food[i])
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TTF 7 f 5 5 355 57 Pythonic [ 7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- Fi{ 52 4B
— ARSI AR, R AR 4 R 1 AT i bk op g RSN IE . BB TR <
77, RISRRE UL PEP 3155, 3T i R BRI ZE , BE SRS MR 48R — 2

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

ICI

>>> C.D.__qualname_
'C.D'

>>> C.D.meth._ _qualname_
'C.D.meth'

L J

MR T AR, R IR G AR B AR R S DA A B A B A AR, S A Y
AL, filan email.mlme text:

>>> import email.mime.text
>>> email.mime.text. name_
'email .mime.text'

reference count -- 5| 1%
The number of references to an object. When the reference count of an object drops to zero, it is deallocated.
Some objects are "immortal” and have reference counts that are never modified, and therefore the objects are
never deallocated. Reference counting is generally not visible to Python code, but it is a key element of the
CPython implementation. Programmers can call the sys . getrefcount () function to return the reference
count for a particular object.

regular package -- ¥ L f
fegi B fpackage, BIMMELEH—4 _init__.py Y H .

Y52 Wnamespace package.

__slots__
— PV EAES TR B, 50 P R S B 1 SR G R R S I R T AR BRI PP
RWAT, @*ﬁ%ﬂ%ﬁ%ﬂ#f@% I AR EAE DG DL R, BIARE N AF R B AR, FF
HHE A5 K.

sequence
—Ffiterable, EZFFHE _ _getitem_ () FRER A VERMABMES TR TR, HE
T AN RPN ER __len_ () 7542 WEMFHERA List, str tuple fll bytes %,
BB dict W3 getitem_ () fl__len__ (), (BB MG IETY], FHHRE
i AT 2= immutable ST AS 2 %&ﬁﬂéﬁ?ﬁmﬁ

collections abc.Sequence MR HREN T —ITHEEWED, BAE __getitem_ () M
_len_ () Z4b, BT count (), index (), __contains__ () fl __reversed_ () ar

f)ullhi‘f%ﬁlﬂéﬁ*ﬁ%?%@)ﬁ register () REAMIEM . ZARECA S 79 5 IA R 3 2 301,
BT EDE I (N

set comprehension -- &S A

Ab 3 — AT E AR R T B TR I R MG R E G —F BB Sk, results = {c
for ¢ in 'abracadabra' if ¢ not in abc Yy BERFAERES (', 'd'}. B
comprehensions .,

single dispatch -- ¥4} Jk
—Figeneric function 7} IRIE, HIEISET BASERIRAORIERER .
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slice -- Y] )1
T LS T R E sequence —ERAr A G Yl (0 FARPRiCok €U R, 12 [ PaaliL
ANPAE S PR ECT, Bl variable_name[1:3:5], ﬁ%v(?ﬁ)ﬁﬂﬁﬂ%@ﬁsﬁ%
X4

special method -- $55% J5 i
—FHy Python =X M 73, R AT IEAS 2B PA T4 i BAE B ANAR NS5 45 . X RO ¥E i 2 Fr i
HREACHBUFRIZ . FRE TR S0k 2 WL specialnames .

statement -- &4
EARAETE (— AR “H) MR, — BN DLUZ— A expression BEASHTA T
ZEKy, Bt if, while B for,

static type checker -- F ARG A 7%
P Python ARG F #EAT 434, PAEE R MRG0 PF 545 R AP LR, i Sk 2w AR
typing ik,

strong reference -- 5 5 | Jf]
Tt Python () C APT v, 585 | FI2 48 AReA 5 A Bra A X 5 1 . FER1E 5 | A i ml i
P Py_INCREF () RARIBGRT | I MAEM RS A Al Py DECREF () SRBENE .

Py NewRef () BRETHEH T AXSRMRGI H . W5, SR EASRG ] H A 1E e
Z5E5 | FV M Py _DECREF () eREL, DAEESE | FH A .

g2 Fborrowed reference.

text encoding -- LA 4 % X
{E Python 1, — 458 12— Unicode F2T5 5 (FEFE M U+0000--U+10FFFF). K TAEME S G4
— MR, BERERT I — R

FE— DT — DA “wid”, T80 B B TR Bl
E%”o

ABFAE SO FFIE Fibhds, BN SCAFRIDAEA

text file -- LA LA
—MREWE S str X file object . T —A SCAS SO 5L B & U7 R — AN THT ) 735 B E R 5 H
Bl b Frext encoding . SUASCAF I FAFEASCAB ("o 5 'w') FTFFHCHE. sys.stdin,
sys.stdout PAM io.StringIO WM.
J1iES FEbinary file T fEREWSIES 5 7 A3 2 SCHEXT S .

triple-quoted string -- = 5|5 F{FH
HR&W =AESNES (7) sFE51S () WFEAS. ENEDELSERSH— 954
PR 2R, B2 ZF L. ENARREE AR NS RS LR HG |5 FILG |
2, I BT DS AT O R (0 AT, FE9RS SO 4 5 I 4

type
AP iE —> Python X4 J@ FAF AR WARIGARHA M8, BHLEEX R AIIEEL, " AT
HMER __class__ J&M, B0Z#E type (obj) KIKEL

type alias -- J375] 7
—ANRAURY R S, AE Ty U R S BURE 45 e AR AT -
PB4 A E 2 faifk 2 22 A% . Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) —-> list[tuple[int, int, int]]:
pass

AT DA A R AT s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass
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Z: I, typing Fl PEP 484, JLrifg Xt it R A A4
type hint -- J %84 7§: g
annotation R FEJEYE. REIE S BER RHE TS & BURZEEL,
HAUPRLR R AT A2 Python [R5RHI R, HEAIRHEA XD 6E E RG ML, BITAREN
IDE SL AU 4 5 EH

& e, KIEMEA R VA typing. get_type_hints () i, (HFHRAS
PR TT DA,
2, typing 1 PEP 484, H A 4G5 I RERT 14N i

universal newlines -- i ] #i47
— PRSI B T, R A I A AR B T A R AR s Unix (U745 ZYE " \n' . Win-
dows 295 "\r\n' DA IHM Macintosh [ %% '\r'. &I PEP 278 FI PEP 3116 il bytes.
splitlines () T Z MLV,

variable annotation -- 2% g bR
SR BBl 2 Bk i annotation.,

AERREAS RSB IR, n] e oy (A

class C:
field: 'annotation'

AR EAREE TN AE R 2 e 0 BINDA T AR B2 int JRAUM(E:

[count: int = 0

AR B R TR TR AR I, annassign —5 .
2 W function annotation, PEP 484 F1 PEP 526, H.H A T lIHE. 75452 annotations-howto PA T
FRAE AR E Y B SE B

virtual environment -- JfF {3553
R R BIE AT ERE, AtV Python JI S VB REYE SR 4% Python 4% G A
ST HBIFR— 258 Lzt HAl Python B AR FHIATH .«

HZ U venv,

virtual machine -- L
— B FEAE A E LTS, Python B HUML AT PA T 15 B 1845 T A2 BU byrecode o

Zen of Python -- Python 22 fifi
S 5 Python it W 5372, A B TR S ENXFES . &/ HEARNAER EAEATR
P A import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RERA  FB F1n FEE GPL %% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI %
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI &
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4  PSF =

#il:: GPL A A EIRE Python ¥ GPL N %ffi. 5 GPL A[A], Ffy Python ¥ RIUEHR SLvF A A1 L
JERIRAS, T TCFRE IR BT S EE. GPL 3B 1A AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR EHERFAHENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 HF PYTHON 3.12.3 #y PSF o] {ipil

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.12.3 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.12.3 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.12.3 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—or any

third party.

8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 ) BEOPEN.COM #F ] il

BEOPEN PYTHON JF-J5 4 ] P AR 1 A

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
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

(BF )
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7o

(B L)
granted on that web page.

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 g5 CNRI ¥#F o] il

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.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

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.

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.

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.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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
Cawy
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(B L)
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI ¥Fe] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.3 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wik al S5

A2 Python B AT GRS =y AV RIEOING B, %3 B2 A S8 B AR .
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C.3.1 Mersenne Twister

YE°/ random i R Z ) _random C ¥ B3 E T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "R, AR 2 A A 58 B RE:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket ffijfl T getaddrinfo () 1 getnameinfo () WIDE 3 H iG] YR S04 H: https://www.wide.ad.
o/

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

EEFTD)
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notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHAEPA UL, :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Bzt &L FEH:

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
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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 B & DU AHA:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

(Cawy
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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 Z&3i=iEH

xmlrpc.client BEHEE DA R AEER:

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. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll BHAI5PATULHH:

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
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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 BB T kqueue Y AL & AT FERA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {4 £ Marek Majkowski’ %} Dan Bernstein [} SipHash24 ZY¥EMSEH . BESPAT
P

<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

(BT ID
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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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

(€:3

L350

C.3.11 strtod #0 dtoa

Python/dtoa.c CHFEMLT C pEL dtoa Fil strtod, T C XURE BE BUE AN FA4F Ff 2 R 5640, B R
4 B 1 David M. Gay 45 5 11 [a] 44 S04, B HiiZ S0 FTHE https://web.archive.org/web/20220517033456/http:

/Iwww.netlib.org/fp/dtoa.c T . FF 2009 4 3 H 16 H#:ZR 2 A9 B LG T8 DA BRASURI 7] 7= 1A :

/*********~k***********~k****k*******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.
*

E

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later

releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

&)
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"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.

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

EF 0
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(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
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.
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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

C.3.13 expat

pyexpat § R FTELIERY expat PREIAKAGEA), FRARACE T ——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

Cay
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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

5N ctypes BT ZRY _ctypes C ¥ /@ 40 4E T libffi MBI A R, BRIRmE a1
——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

" "Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

IR ARG EAR BN 21ib A RIFTFE R N TR, W A5 zlib ST 7 DR 2110 3 R&:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.
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3. This notice may not be removed or altered from any source distribution.
Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i ] M2 i SE IR EE 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 fHL R 2 _decimal C ¥ i@ i 45 T libmpdec R EIASK EEY), FRaFEAL iy fic &
T ——with-system—-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
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2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test A HIH) C14N 2.0 M3k 4E (Lib/test/xmltestdata/c14n-20/) U H W3C ik https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 557 BSD ¥ IE & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"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. WrRHRHaYiF =] 508 317



https://www.w3.org/TR/xml-c14n2-testcases/
https://www.w3.org/TR/xml-c14n2-testcases/

The Python/C API, Z1THa4 3.12.3

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURAHLETEIN R H uvloop 0.16, E2ET MIT ¥R UEAFTHY:

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.

318 Appendix C. [ 58 #1iF B[ iE



https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://github.com/MagicStack/uvloop/tree/v0.16.0

APPENDIX D

RRILER B

Python 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSERMV ALY IS, B W LA TiE,

319



The Python/C API, Z1THa4 3.12.3

320 Appendix D. R#UFRHE



5
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2to3, 285 _PyObject_NewVar (C function) ,235
>>>. 285 _PyObject_New (C function) ,235
_all. (%), 66 _PyTuple_Resize (C function) , 141
__dict__ (B3R BEH), 157 —thread
__doc__ (#¥E ), 157 ~_module, 189
_ file_ (R/BM), 157,158 REX R, 152
_ future__, 290 G .
_ import method —-- ¥, 297
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__loader_ (#k/fBtt), 157 __PYVENV_LAUNCHER__, 210,216
main PATH, 11
T mod:le, 11, 183, 195, 196 PYTHONCOERCECLOCALE, 221
__name__ (#3k /&), 157 PYTHONDEBUG, 180, 215
__package__ (3 /E4), 157 PYTHONDEVMODE, 212
PYVENV_LAUNCHER_ . 210,216 PYTHONDONTWRITEBYTECODE, 180, 218
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PYTHONEXECUTABLE, 216
PYTHONFAULTHANDLER, 212
PYTHONHASHSEED, 181,213
PYTHONHOME, 11, 181, 187, 213
PYTHONINSPECT, 181,213
PYTHONINTMAXSTRDIGITS, 214
PYTHONIOENCODING, 184,217
PYTHONLEGACYWINDOWSFSENCODING, 18I,
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PYTHONLEGACYWINDOWSSTDIO, 182, 214
PYTHONMALLOC, 226, 229, 231
PYTHONMALLOC (4 4

_PyBytes_Resize (C function) , 124 " PYTHONMALLOC=malloc’, 232
_PyCFunctionFastWithKeywords (C type), PYTHONMALLOCSTATS, 214, 226

238 PYTHONNODEBUGRANGES, 211
_pyCFunctionFast (C type) ,238 PYTHONNOUSERSITE, 182,218

_PyEval_RequestCodeExtralndex (C & #), PYTHONPERFSUPPORT, 218
155 PYTHONPLATLIBDIR, 214

PYTHONPROFILEIMPORTTIME, 213
PYTHONPYCACHEPREFIX, 216
PYTHONSAFEPATH, 210
PYTHONTRACEMALLOC, 217
PYTHONUNBUFFERED, 182, 211
PYTHONUTFS, 207, 221

__slots_ ,296

_frozen (C struct) ,69
_inittab.initfunc (C member) ,69
_inittab.name (C member) ,69
_inittab (C struct) ,69
_Py_c_diff (C function),lZl
_Py_c_neg (C function),lZl
_Py_c_pow (C function) , 121
_Py_c_prod (C function) , 121
_Py_c_quot (C function) , 121
_Py_c_sum.(C function),lZl
_Py_InitializeMain (C function),223
_Py_NoneStruct (C var) ,235

_PyFrameEvalFunction (C type) , 192
_PyInterpreterFrame (C struct),l71
_PyInterpreterState_GetEvalFrameFunc
(Cc function) ,192
_PyInterpreterState_SetEvalFrameFunc
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PYTHONVERBOSE, 183, 218 callback —-- [Hﬁ,287
PYTHONWARNINGS, 218 calloc (C &%), 225
By Capsule
W B B, 239 object —- X%, 168
2Z i, 100 class, 287
Zwpit £ class variable —- %4 &,287
(& A #h3) , 100 close (f os 23 F), 195
o CO_FUTURE_DIVISION (C var) ,42
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WE ® 2, 67 complex number —-- £ #%,287
R B4, 187 context manager —-- T X%, 287
B, MR, 187 context variable -- FTXZ &, 287
il contiguous —— # %z, 103
object —- X4, 115 contiguous -- #% 4,287
BT & copyright (f£ sys ##3F), 186
W E B3, 239 coroutine -- Hh4E, 288
JER coroutine function -- W& %, 288
method —-— ¥ 3,293 CPython, 288
A D
abort (C H4%), 66 decorator -- i, 288
abs descrgetfunc (C type) ,275
WE B3, 95 descriptor —- #HRR &, 288
abstract base class —- W& K%, 285 descrsetfunc (C type) ,275
allocfunc (C type) ,274 destructor (C type) ,274
annotation —— #riE, 285 dictionary -- FH#
argument -- £, 285 object —— XT&, 144
argv (f£ sys #3 ), 186 dictionary -- 4,288
ascii dictionary comprehension -- FHIESRK,
WE R, 87 288
asynchronous context manager -- & # dictionary view —- FHALE, 288
T X% 286 divmod
asynchronous generator —-- & ¥ 4 ik &, WE EE, 95
286 docstring —- XAHSFEfFE, 288
asynchronous generator iterator -- & duck-typing —- KA 288

¥4 K% R A, 286
asynchronous iterable -- ® # 7 #% & xt E

£, 286 EAFP, 289
asynchronous iterator -- RFHEREHE 286 porError (4 BF¥), 156
attribute —— B, 286 exc_info (F£ sys 23 %), 10
awaitable —-- F &4, 286 executable (f£ sys ), 185
exit (C FH#H), 66
B expression -- Kk R, 289
BDFL, 286 extension module -- # B H, 289
binary file —-- Z##|XfF, 286
binaryfunc (C type) ,275 F
borrowed reference -- & A\5|/H, 287 f-string —- f-FfF&,289
builtins file object —— XX £, 289
module, 11, 183, 195, 196 file-like object —- XHFAX %, 289
bytearray filesystem encoding and error
object —-- Xt#&, 124 handler — X A& 4w E B X 5
bytecode -- F¥#,287 4R A0 IR 7, 289
bytes—-1like object —-- ?jﬁﬁ'—iﬁ%,287 finder —- ﬁﬁ%‘%,289
float
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callable —— T HX £, 287 Fortran # 4, 103,287
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free (C %K), 225
freefunc (C type) ,274

frozenset
object —-- X%, 147
function -- B
object —— X%, 149
function -- %, 289
function annotation -- BIARIE, 289
G

garbage collection —-— Hrifk E g, 290
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290
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290
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generic function —-- XA &, 290
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importing
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K
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L

lambda, 292
LBYL, 292
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W E &4, 88,97,99, 143, 145, 148
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loader —- jn# £, 292
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M

magic method -- JBEARF %, 293
main (), 184, 186
malloc (C &%), 225
mapping —- B4t

object —- X%, 144
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memoryview

object —- X%, 167
meta path finder -- TLEA&ZKE, 293
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METH_KEYWORDS (C macro) ,239
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method -- F &
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FEFK, 297
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method -- ¥, 293
method resolution order —-- ¥ ¥ & # T
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MethodType (types #£3k), 149, 151
module, 293

__main__, 11,183,195, 196

_thread, 189
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object —-- X%, 157
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sys, 11, 183, 195, 196

#% % path, 11, 183, 185
module spec —- kA, 293
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modules (f£ sys 123 F), 66, 183
ModuleType (f& types 123 +), 157
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path (F£ sys #23:%), 11, 183, 185

path based finder —-- # T B & ¢ & & &,
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Py_ALWAYS_INLINE (C macro) ,4
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Py_AUDIT_READ (C macro) , 241
Py_AuditHookFunction (C type) , 65
Py_BEGIN_ALLOW_THREADS (C %), 188
Py_BEGIN_ALLOW_THREADS (C macro) , 191
Py_BLOCK_THREADS (C macro) , 191
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Py_buffer.ndim (C member) , 102
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Py_buffer.readonly (C member) , 102
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Py_buffer.strides (C member) , 102
Py_buffer.suboffsets (C member) , 102
Py_buffer (C type) , 101
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Py_BytesMain (C function) ,39
Py_BytesWarningFlag (C var) , 180
Py_CHARMASK (C macro) ,5
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Py_CompileString (C F#%), 42
Py_CompileStringExFlags (C function) ,
41
Py_CompileStringFlags (C function) ,4l
Py_CompileStringObject (C function),4l
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Py_complex (C type) ,121
Py_DebugFlag (C var) , 180
Py_DEBUG (C macro) , 12
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Py_EncodeLocale (C function) ,63
Py_END_ALLOW_THREADS (C %), 188
Py_END_ALLOW_THREADS (C macro) , 191
Py_EndInterpreter (C function) , 196
Py_EnterRecursiveCall (C function) ,57
Py_EQ (C macro) ,262
Py_eval_input (C var) ,42
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Py_Exit (C function) ,66
Py_False (C var) ,118
Py_FatalError (), 186
Py_FatalError (C function) ,66
Py_FdIsInteractive (C function) ,6l
Py_file_input (C var) ,42
Py_FinalizeEx (C &%), 66, 183, 195, 196
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Py_Finalize (C function) , 183
Py_FrozenFlag (C var) , 180
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Py_GenericAlias (C function) , 178
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Py_GetBuildInfo (C function) , 186
Py_GetCompiler (C function) , 186
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Py_GetPath (C FHk), 11
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Py_GetVersion (C function) , 185
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Py_InitializeEx (C function) , 183
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Py_IsInitialized (C &), 11
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Py_LegacyWindowsFSEncodingFlag (C var)
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Py_LE (C macro) ,262
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Py_LT (C macro) ,262
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PY_MAJOR_VERSION (C macro) , 283
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Py_MEMBER_SIZE (C macro) ,5
PY_MICRO_VERSION (C macro) ,283
PY_MINOR_VERSION (C macro) ,283
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(C macro) , 161
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
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Py_NewInterpreterFromConfig (C
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Py_SET_REFCNT (C function) ,43
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Py_SetPath (), 185
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Py_SetProgramName (), 183185
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function) , 184
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Py_UnbufferedStdioFlag (C var) , 182
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Py_UNICODE_ISALPHA (C function) , 127

Py_UNICODE_ISDECIMAL (C function) , 127
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Py_VISIT (C function) , 280
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PyArg_ParseTuple (C function) ,75
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PyBUF_STRIDES (C macro) , 103
PyBUF_WRITABLE (C macro) , 103
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PyBytes_Concat (C function) , 123
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PyCapsule_GetPointer (C function) , 169
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PyCode_NewWithPosOnlyArgs (C &#), 153
PyCode_Type (C wvar) ,153
PyCode_WatchCallback (C type) , 154
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PyConfig.install_signal_handlers (C
member) , 213
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PyConfig.warn_default_encoding (C
member) , 211
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PyContextVar_New (C function) , 174
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PyDictObject (C type) , 144
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PyErr_SetFromErrnoWithFilenameObjects
(¢ function) ,49
PyErr_SetFromErrnoWithFilenameObject
(C function) ,49
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PyEval_ReleaseThread(), 189
PyEval_ReleaseThread (C function) , 193
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PyEval_SaveThread (C &#), 188
PyEval_SaveThread(), 189
PyEval_SaveThread (C function) , 189
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PyExc_ReferenceError (C L&), 57
PyExc_ResourceWarning (C *%),59
PyExc_RuntimeError (C & %), 57
PyExc_RuntimeWarning (C & &), 59
PyExc_ StopAsyncIteration (C%T+&),57
PyExc_StopIteration (C % &), 57
PyExc_SyntaxError (C L&), 57
PyExc_SyntaxWarning (C & %), 59
PyExc_SystemError (C &%), 57
PyExc_SystemExit (C & &), 57
PyExc_TabError (C &), 57
PyExc_TimeoutError (C T &), 57
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PyFloat_GetMin (C function) , 119
PyFloat_Pack2 (C function) , 120
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PyFloat_Unpack2 (C function) , 120
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PyGC_Enable (C function) , 280
PyGC_IsEnabled (C function) ,280
PyGen_CheckExact (C function) ,172
PyGen_Check (C function),172
PyGen_NewWithQualName (C function),172
PyGen_New (C function) , 172
PyGen_Type (C var) ,172

PyGenObject (C type) ,172
PyGetSetDef.closure (C member) , 244
PyGetSetDef.doc (C member) , 244
PyGetSetDef.get (C member) , 244

PyGetSetDef.name (C member) ,244
PyGetSetDef.set (C member) ,244
PyGetSetDef (C type) ,244

PyGILState_Check (C function),l90
PyGILState_Ensure (C function) , 190
PyGILState_GetThisThreadState (C
function) , 190
PyGILState_Release (C function) , 190
PyHash_FuncDef.hash_bits(C member),SO
PyHash_FuncDef.name (C member) , 80
PyHash_FuncDef.seed_bits (C member), 80
PyHash_FuncDef (C type) , 80
PyHash_GetFuncDef (C function) , 80
PyImport_AddModuleObject(C function),
67
PyImport_AddModule (C function) , 67
PyImport_AppendInittab (C function), 69
PyImport_ExecCodeModuleEx (C function)
, 68
PyImport_ExecCodeModuleObject (C
function) , 68
PyImport_ExecCodeModuleWithPathnames
(C function) ,68
PyImport_ExecCodeModule (C function) ,
67
PyImport_ExtendInittab (C function), 69
PyImport_FrozenModules (C var) ,69
PyImport_GetImporter (C function) , 68
PyImport_GetMagicNumber (C function) ,
68
PyImport_GetMagicTag (C function) , 68
PyImport_GetModuleDict (C function), 68
PyImport_GetModule (C function) , 68
PyImport_ImportFrozenModuleObject (C
function),68
PyImport_ImportFrozenModule (C
function) , 69
PyImport_ImportModuleEx (C function) ,
66
PyImport_ImportModuleLevelObject (C
function),66
PyImport_ImportModuleLevel (C
function) , 67
PyImport_ImportModuleNoBlock (C
function) , 66

332

#5l



The Python/C API, Z{THa4 3.12.3

PyImport_ImportModule (C function) , 66
PyImport_Import (C function) ,67
PyImport_ReloadModule (C function) , 67
PyIndex_Check (C function) ,97
PyInstanceMethod_Check(C function), 151
PyInstanceMethod_Function (C function)
, 151
PyInstanceMethod_GET_FUNCTION (C
function) , 151
PyInstanceMethod_New (C function) , 151
PyInstanceMethod_Type (C var) , 151
PyInterpreterConfig DEFAULT_GIL (C
macro) , 194
PyInterpreterConfig_OWN_GIL (C macro),
195
PyInterpreterConfig_SHARED_GIL (C
macro),l95

PyInterpreterConfig.allow_daemon_threads

(C member) , 194
PyInterpreterConfig.allow_exec (C
member) , 194
PyInterpreterConfig.allow_fork (C
member) , 194
PyInterpreterConfig.allow_threads (C
member) , 194

PyList_GET_SIZE (C function) , 143
PyList_GetItem (C F%k), 8
PyList_GetItem (C function) , 143
PyList_GetSlice (C function) , 143
PyList_Insert (C function) , 143
PyList_New (C function),143
PyList_Reverse (C function) , 144
PyList_SET_ITEM (C function) , 143
PyList_SetItem (C FH#k),7
PyList_SetItem (C function) , 143
PyList_SetSlice (C function),l44
PyList_Size (C function) , 143
PyList_Sort (C function) , 144
PyList_Type (C var) , 143
PyListObject (C type) , 143
PyLong_AsDouble (C function),ll7
PyLong_AsLongAndOverflow(C function),
116
PyLong_AsLongLongAndOverflow (C
function) , 116
PyLong_AsLongLong (C function) , 116
PyLong_AsLong (C function) , 116
PyLong_AsSize_t (C function) , 117
PyLong_AsSsize_t (C function),117
PyLong_AsUnsignedLongLongMask (C

PyInterpreterConfig.check_multi_interp_extensifomstion) , 117

(C member) , 194
PyInterpreterConfig.gil (C member) , 194
PyInterpreterConfig.use_main_obmalloc

(C member) , 194
PyInterpreterConfig (C type) , 194
PyInterpreterState_Clear(C function),

191
PyInterpreterState_Delete (C function)

, 191
PyInterpreterState_GetDict (C

function) , 192
PyInterpreterState_GetID(C function),

192
PyInterpreterState_Get(C function), 192
PyInterpreterState_Head (C function) ,

199
PyInterpreterState_Main (C function),

199
PyInterpreterState_New(C function), 191
PyInterpreterState_Next (C function) ,

199
PyInterpreterState_ThreadHead (C

function),199
PyInterpreterState (C type) , 189
PyIter_Check (C function) , 100
PyIter_ Next (C function) , 100
PyIter_Send (C function) , 100
PyList_Append (C function) , 143
PyList_AsTuple (C function) , 144
PyList_CheckExact (C function) , 143
PyList_Check (C function) , 143
PyList_GET_ITEM (C function) , 143

PyLong_AsUnsignedLongLong(C function)
, 117
PyLong_AsUnsignedLongMask (C function)
, 117
PyLong_AsUnsignedLong (C function), 117
PyLong_AsVoidPtr (C function) , 118
PyLong_CheckExact (C function),llS
PyLong_Check (C function) , 115
PyLong_FromDouble (C function) , 116
PyLong_FromLongLong (C function) , 115
PyLong_FromLong (C function) , 115
PyLong_FromSize_t (C function),llS
PyLong_FromSsize_t (C function) , 115
PyLong_FromString (C function) , 116
PyLong_FromUnicodeObject (C function),
116
PyLong_FromUnsignedLongLong (C
function) , 115
PyLong_FromUnsignedLong (C function) ,
115
PyLong_FromVoidPtr (C function) , 116
PyLong_Type (C var) , 115
PyLongObject (C type) , 115
PyMapping_Check (C function) ,99
PyMapping_DelItemString (C function) ,
99
PyMapping_DelItem (C function) ,99
PyMapping_GetItemString (C function),
99
PyMapping_HasKeyString (C function),99
PyMapping_HasKey (C function) ,99
PyMapping_Items (C function) ,99

gL ]

333



The Python/C API, Z1THa4 3.12.3

PyMapping_Keys (C function) ,99
PyMapping_Length (C function) ,99
PyMapping_SetItemString (C function) ,
99
PyMapping_Size (C function) ,99
PyMapping_Values (C function) ,99
PyMappingMethods.mp_ass_subscript (C
member) , 271
PyMappingMethods.mp_length (C member),
271
PyMappingMethods.mp_subscript (C
member),27l
PyMappingMethods (C type) , 271
PyMarshal_ ReadLastObjectFromFile (C
function) , 70
PyMarshal_ReadLongFromFile (C
function),70
PyMarshal_ReadObjectFromFile (C
function) , 70
PyMarshal_ReadObjectFromString (C
function) , 70
PyMarshal_ReadShortFromFile (C
function) , 70
PyMarshal_ WriteLongToFile (C function)
, 70
PyMarshal_WriteObjectToFile (C
function),70
PyMarshal_WriteObjectToString (C
function) , 70
PyMem_Calloc (C function) ,227
PyMem_Del (C function) ,228
PYMEM_DOMAIN_MEM (C macro) , 230
PYMEM_DOMAIN_OBJ (C macro) , 230
PYMEM_DOMAIN_RAW (C macro) , 230
PyMem_Free (C function) ,227
PyMem_GetAllocator (C function) , 230
PyMem_Malloc (C function) ,227
PyMem_New (C macro),227
PyMem_RawCalloc (C function) ,226
PyMem_RawFree (C function) ,227
PyMem_RawMalloc (C function) ,226
PyMem_RawRealloc (C function) ,226
PyMem_Realloc (C function),227
PyMem_Resize (C macro),227
PyMem_SetAllocator (C function) , 230
PyMem_SetupDebugHooks (C function),230
PyMemAllocatorDomain (C type) , 229
PyMemAllocatorEx (C type) , 229
PyMember_GetOne (C function),24l
PyMember_SetOne (C function) , 241
PyMemberDef.doc (C member) , 240
PyMemberDef.flags (C member) , 240
PyMemberDef.name (C member) , 240
PyMemberDef.offset (C member) , 240
PyMemberDef.type (C member) , 240
PyMemberDef (C type) ,240
PyMemoryView_Check (C function) , 167

PyMemoryView_FromBuffer (C function),
167
PyMemoryView_FromMemory (C function) ,
167
PyMemoryView_FromObject (C function) ,
167
PyMemoryView_GET_BASE (C function), 167
PyMemoryView_GET_BUFFER (C function) ,
167
PyMemoryView_GetContiguous (C
function),167
PyMethod_Check (C function),lSl
PyMethod_Function (C function) , 152
PyMethod_GET_FUNCTION (C function), 152
PyMethod_GET_SELF (C function) , 152
PyMethod_New (C function),lSl
PyMethod_Self (C function),lSZ
PyMethod_Type (C wvar) , 151
PyMethodDef.ml_doc (C member) , 238
PyMethodDef.ml_flags (C member) , 238
PyMethodDef .ml_meth (C member) , 238
PyMethodDef .ml_name (C member),238
PyMethodDef (C type) , 238
PYMODINIT_FUNC (C macro) ,4
PyModule_AddFunctions (C function), 161
PyModule_AddIntConstant (C function) ,
163
PyModule_AddIntMacro (C macro),163
PyModule_AddObjectRef (C function), 162
PyModule_AddObject (C function) , 162
PyModule_AddStringConstant (C
function),163
PyModule_AddStringMacro (C macro),l63
PyModule_AddType (C function) , 163
PyModule_CheckExact (C function) , 157
PyModule_Check (C function) , 157
PyModule_Create2 (C function) , 159
PyModule_Create (C function),159
PyModule_ExecDef (C function) , 161
PyModule_FromDefAndSpec?2 (C function),
161
PyModule_FromDefAndSpec (C function) ,
161
PyModule_GetDef (C function),158
PyModule_GetDict (C function) , 157
PyModule_GetFilenameObject (C
function) , 158
PyModule_GetFilename (C function) , 158
PyModule_GetNameObject(C functionL157
PyModule_GetName (C function) , 157
PyModule_GetState (C function) , 157
PyModule_NewObject (C function) , 157
PyModule_New (C function) , 157
PyModule_SetDocString(C function),l61
PyModule_Type (C wvar) , 157
PyModuleDef_Init (C function) , 160
PyModuleDef_Slot.slot (C member) , 160
PyModuleDef_Slot.value (C member) , 160

334

#5l



The Python/C API, Z{ThR= 3.12.3

PyModuleDef_Slot (C type) , 160
PyModuleDef.m_base (C member) , 158
PyModuleDef.m_clear (C member) , 159
PyModuleDef.m_doc (C member) , 158

PyModuleDef.m_free (C member) , 159
PyModuleDef .m_methods (C member),lSS
PyModuleDef.m_name (C member) , 158

PyModuleDef.m_size (C member) , 158
PyModuleDef.m_slots.m_reload (C
member) , 159
PyModuleDef.m_slots (C member),lSS
PyModuleDef.m_traverse (C member),159
PyModuleDef (C type) , 158
PyNumber_Absolute (C function) ,95
PyNumber_Add (C function) , 94
PyNumber_And (C function),95
PyNumber_AsSsize_t (C function),97
PyNumber_Check (C function) ,94
PyNumber_Divmod (C function) ,95
PyNumber_Float (C function) ,96
PyNumber_FloorDivide (C function) , 94
PyNumber_Index (C function),96
PyNumber_InPlaceAdd (C function) ,95
PyNumber_InPlaceAnd (C function) ,96
PyNumber_InPlaceFloorDivide (C
function) , 96
PyNumber_InPlaceLshift(C function),96
PyNumber_InPlaceMatrixMultiply (C
function) , 95
PyNumber_InPlaceMultiply (C function),
95
PyNumber_InPlaceOr (C function) ,96
PyNumber_InPlacePower (C function),96
PyNumber_InPlaceRemainder (C function)
, 96
PyNumber_InPlaceRshift (C function),96
PyNumber_InPlaceSubtract (C function),
95
PyNumber_InPlaceTrueDivide (C
function) , 96
PyNumber_InPlaceXor (C function) ,96
PyNumber_Invert (C function) ,95
PyNumber_Long (C function),96
PyNumber_Lshift (C function),95
PyNumber_MatrixMultiply (C function) ,
94
PyNumber_Multiply (C function) ,9%4
PyNumber_Negative (C function) ,95
PyNumber_Or (C function),95
PyNumber_Positive (C function) ,95
PyNumber_Power (C function) ,95
PyNumber_Remainder (C function) ,9%4
PyNumber_Rshift (C function) ,95
PyNumber_Subtract (C function),94
PyNumber_ToBase (C function) ,96
PyNumber_TrueDivide (C function) ,9%4
PyNumber_Xor (C function) ,95

PyNumberMethods
,270
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
270
PyNumberMethods
PyNumberMethods.

.nb_absolute (C member)

.nb_add (C member) ,270
.nb_and (C member) ,270
.nb_bool(C member),270
.nb_divmod (C member),

.nb_float(C member),271

nb_floor_divide (C

member) , 271

PyNumberMethods.
PyNumberMethods.

nb_index(c memberL271
nb_inplace_add (C

member) , 271

PyNumberMethods.

nb_inplace_and (C

member) , 271

PyNumberMethods.

nb_inplace_floor_divide

(C member) ,271

PyNumberMethods.

nb_inplace_lshift (C

member) , 271

PyNumberMethods.

nb_inplace_matrix_multiply

(C member) ,271

PyNumberMethods.

nb_inplace_multiply(c

member) , 271

PyNumberMethods.

nb_inplace_or (C

member) , 271

PyNumberMethods.

nb_inplace_power (C

member),271

PyNumberMethods.

nb_inplace_remainder

(C member) ,271

PyNumberMethods.

nb_inplace_rshift (C

member) , 271

PyNumberMethods.

nb_inplace_subtract(c

member) , 271

PyNumberMethods.

nb_inplace_true_divide

(C member) ,271

PyNumberMethods.

nb_inplace_xor (C

member) , 271

PyNumberMethods.nb_int (C member),27l

PyNumberMethods.nb_invert (C member) ,
270

PyNumberMethods.nb_lshift (C member) ,
270

PyNumberMethods.nb_matrix_multiply (C
member) , 271

PyNumberMethods.nb_multiply (C member)
,270

PyNumberMethods.nb_negative (C member)
,270

PyNumberMethods.nb_or (C member),270

PyNumberMethods.nb_positive (C member)
,270

PyNumberMethods .nb_power(C member),270

PyNumberMethods.nb_remainder (C

member),270

PyNumberMethods.
, 271
PyNumberMethods.
270

nb_reserved (C member)

nb_rshift (C member) ,

gL ]

335



The Python/C API, Z1THa4 3.12.3

PyNumberMethods.nb_subtract (C member)
,270
PyNumberMethods.nb_true_divide (C
member) , 271
PyNumberMethods.nb_xor (C member) , 270
PyNumberMethods (C type) , 269
PyObject_AsCharBuffer (C function), 107
PyObject_ASCII (C function) ,87
PyObject_AsFileDescriptor (C function)
, 156
PyObject_AsReadBuffer(C function),107
PyObject_AsWriteBuffer(C functionLlO7
PyObject_Bytes (C function) ,87
PyObject_CallFunctionObjArgs (C
function) , 93
PyObject_CallFunction (C function),92
PyObject_CallMethodNoArgs(C function)
,93
PyObject_CallMethodObjArgs (C
function) , 93
PyObject_CallMethodOneArg (C function)
,93

PyObject_CallMethod (C function) ,93
PyObject_CallNoArgs (C function) ,92
PyObject_CallObject (C function) ,92
PyObject_Calloc (C function) ,228

PyObject_CallOneArg (C function) ,92

PyObject_Call (C function) ,92
PyObject_CheckBuffer (C function) , 106
PyObject_CheckReadBuffer (C function),
107
PyObject_ClearWeakRefs(C function), 168
PyObject_CopyData (C function) , 106
PyObject_DelAttrString (C function),86
PyObject_DelAttr (C function) , 86
PyObject_DelItem (C function) , 88
PyObject_Del (C function) ,235
PyObject_Dir (C function) , 89
PyObject_Format (C function) , 87
PyObject_Free (C function) ,229
PyObject_GC_Del (C function) ,279
PyObject_GC_IsFinalized (C function) ,
279
PyObject_GC_IsTracked (C function) ,279
PyObject_GC_NewVar (C macro) , 278
PyObject_GC_New (C macro) ,278
PyObject_GC_Resize (C macro) ,279
PyObject_GC_Track (C function) ,279
PyObject_GC_UnTrack (C function) , 279
PyObject_GenericGetAttr (C function) ,
86
PyObject_GenericGetDict (C function) ,
86
PyObject_GenericSetAttr (C function) s
86
PyObject_GenericSetDict (C function) ,
86
PyObject_GetAIter (C function) , 89

PyObject_GetArenaAllocator (C
function) ,232
PyObject_GetAttrString (C function),86
PyObject_GetAttr (C function) , 86
PyObject_GetBuffer (C function) , 106
PyObject_GetItemData (C function) , 89
PyObject_GetItem (C function) , 88
PyObject_GetIter (C function) , 89
PyObject_GetTypeData (C function) , 89
PyObject_HasAttrString (C function),85
PyObject_HasAttr (C function) , 85
PyObject_HashNotImplemented (C
function) , 88
PyObject_Hash (C function) , 88
PyObject_HEAD_INIT (C macro) , 237
PyObject_HEAD (C macro) , 236
PyObject_InitVar (C function) , 235
PyObject_Init (C function) ,235
PyObject_IS_GC (C function) ,279
PyObject_IsInstance (C function) , 87
PyObject_IsSubclass (C function) , 87
PyObject_IsTrue (C function) , 88
PyObject_LengthHint (C function) , 88
PyObject_Length (C function) , 88
PyObject_Malloc (C function) ,228
PyObject_NewVar (C macro) ,235
PyObject_New (C macro) , 235
PyObject_Not (C function) , 88
PyObject._ob_next (C member) , 251
PyObject._ob_prev (C member) ,251
PyObject_Print (C function) , 85
PyObject_Realloc (C function) , 228
PyObject_Repr (C function) , 87
PyObject_RichCompareBool (C function),
87
PyObject_RichCompare (C function) , 87
PyObject_SetArenaAllocator (C
function) ,232
PyObject_SetAttrString (C function), 86
PyObject_SetAttr (C function) , 86
PyObject_SetItem (C function) , 88
PyObject_Size (C function) , 88
PyObject_Str (C function) , 87
PyObject_TypeCheck (C function) , 88
PyObject_Type (C function) , 88
PyObject_VAR_HEAD (C macro) , 236
PyObject_VectorcallDict (C function) ,
93
PyObject_VectorcallMethod (C function)
,94
PyObject_Vectorcall (C function) ,93
PyObjectArenalAllocator (C type) , 232
PyObject.ob_refcnt (C member) , 250
PyObject.ob_type (C member) , 250
PyObject (C type) ,236
PyOS_AfterFork_Child (C function) , 62
PyOS_AfterFork_Parent (C function) ,6l
PyOS_AfterFork (C function) ,62

336

#5l



The Python/C API, Z{ThR= 3.12.3

PyOS_BeforeFork (C function),6l
PyOS_CheckStack (C function) , 62
PyOS_double_to_string (C function) ,79
PyOS_FSPath (C function) ,61
PyOS_getsig (C function) ,62
PyOS_InputHook (C var),40
PyOS_ReadlineFunctionPointer (C var) ,
40
PyOS_setsig (C function) , 62
PyOS_sighandler_t (C type) ,62
PyOS_snprintf (C function),78
PyOS_stricmp (C function),79
PyOS_string_to_double (C function) ,79
PyOS_strnicmp (C function) , 80
PyOS_strtol (C function) ,79
PyOS_strtoul (C function),78
PyOS_vsnprintf (C function),78
PyPreConfig_InitIsolatedConfig (C
function) , 206
PyPreConfig_InitPythonConfig (C
function) , 206
PyPreConfig.allocator (C member) , 206
PyPreConfig.coerce_c_locale_warn (C
member) , 207
PyPreConfig.coerce_c_locale (C member)
, 206
PyPreConfig.configure_locale (C
member) , 206
PyPreConfig.dev_mode (C member) , 207
PyPreConfig.isolated (C member) , 207

PyRun_SimpleString (C function) ,40
PyRun_StringFlags (C function) ,4l
PyRun_String (C function) ,4l1
PySendResult (C type) , 100
PySeqIter_Check (C function) , 164
PySeqglter_New (C function),164
PySeqIter_Type (C var) , 164
PySequence_Check (C function) ,97
PySequence_Concat (C function) ,97
PySequence_Contains (C function) ,98
PySequence_Count (C function),98
PySequence_DelItem.(C function),98
PySequence_DelSlice (C function) ,98
PySequence_Fast_GET_ITEM (C function),
98
PySequence_Fast_GET_SIZE(C function),
98
PySequence_Fast_ITEMS (C function) ,98
PySequence_Fast (C function) ,98
PySequence_GetItem (C FHik), 8
PySequence_GetItem (C function) ,97
PySequence_GetSlice (C function),97
PySequence_Index (C function) ,98
PySequence_InPlaceConcat (C function),
97
PySequence_InPlaceRepeat (C function),
97
PySequence_ITEM (C function),98
PySequence_Length (C function) ,97
PySequence_List (C function) ,98

PyPreConfig.legacy_windows_fs_encoding PySequence_Repeat (C function) ,97

(C member) ,207
PyPreConfig.parse_argv (C member) , 207
PyPreConfig.use_environment (C member)

, 207
PyPreConfig.utf8_mode (C member) , 207
PyPreConfig (C type) ,206
PyProperty_Type (C wvar) , 165
PyRun_AnyFileExFlags (C function) ,39
PyRun_AnyFileEx (C function) ,39
PyRun_AnyFileFlags (C function) ,39
PyRun_AnyFile (C function) ,39
PyRun_FileExFlags (C function),4l
PyRun_FileEx (C function) ,4l
PyRun_FileFlags (C function) ,4l
PyRun_File (C function) ,4l
PyRun_InteractiveLoopFlags (C

function),40
PyRun_InteractivelLoop (C function),40
PyRun_InteractiveOneFlags (C function)

, 40
PyRun_InteractiveOne (C function) ,40
PyRun_SimpleFileExFlags (C function) ,

40
PyRun_SimpleFileEx (C function) ,40
PyRun_SimpleFile (C function) ,40
PyRun_SimpleStringFlags (C function) ,

40

PySequence_SetItem (C function) ,97
PySequence_SetSlice (C function),98
PySequence_Size (C function) ,97
PySequence_Tuple (C function) ,98
PySequenceMethods.sq ass_item (C
member) , 272
PySequenceMethods.sq_concat(C member)
,272
PySequenceMethods.sq_contains (C
member) , 272
PySequenceMethods.sq inplace_concat(C
member),272
PySequenceMethods.sq_inplace_repeat(c
member) , 272
PySequenceMethods.sq item (C member) ,
272
PySequenceMethods.sq_length(C member)
,272
PySequenceMethods.sq_repeat (C member)
,272
PySequenceMethods (C type) ,272
PySet_Add (C function) , 148
PySet_CheckExact (C function),l48
PySet_Check (C function) , 148
PySet_Clear (C function) , 149
PySet_Contains (C function) , 148
PySet_Discard (C function) , 149

gL ]

337



The Python/C API, Z1THa4 3.12.3

PySet_GET_SIZE (C function) , 148 PyStructSequence_UnnamedField (C var) s
PySet_New (C function) , 148 142

PySet_Pop (C function) , 149 PySys_AddAuditHook (C function) , 65
PySet_Size (C function) , 148 PySys_AddWarnOptionUnicode (C
PySet_Type (C var) , 148 function) , 64

PySetObject (C type) , 147 PySys_AddWarnOption (C function) , 64

PySignal_SetWakeupFd (C function) ,54 PySys_AddXOption (C function) ,65
PySlice_AdjustIndices (C function), 166 PySys_Audit (C function) ,65

PySlice_Check (C function) , 165 PySys_FormatStderr (C function) , 65
PySlice_GetIndicesEx (C function) , 165 PySys_FormatStdout (C function) , 64
PySlice_GetIndices (C function) , 165 PySys_GetObject (C function) , 64
PySlice_New (C function) , 165 PySys_GetXOptions (C function) , 65
PySlice_Type (C var) , 165 PySys_ResetWarnOptions (C function), 64
PySlice_Unpack (C function) , 166 PySys_SetArgv (C FH#k), 183
PyState_AddModule (C function) , 164 PySys_SetArgvEx (C F%%), 183
PyState_FindModule (C function) , 164 PySys_SetArgvEx (C function) , 186
PyState_RemoveModule (C function) ,164 PySys_SetArgv (C function) , 187
PyStatus_Error (C function) , 205 PySys_SetObject (C function) , 64
PyStatus_Exception (C function) , 205 PySys_SetPath (C function) , 64
PyStatus_Exit (C function) , 205 PySys_WriteStderr (C function) , 64
PyStatus_IsError (C function) ,205 PySys_WriteStdout (C function) ,64
PyStatus_IsExit (C function) , 205 Python 3000, 295
PyStatus_NoMemory (C function) , 205 Python HIEZ; PEP 1,295
PyStatus_Ok (C function) , 205 Python #EEZ; PEP 7,3,6
PyStatus.err_msg (C member) ,205 Python HIEZ I ; PEP 238, 42,289
PyStatus.exitcode (C member) ,205 Python #EZ; PEP 278,298
PyStatus.func (C member) , 205 Python #IEZE; PEP 302,292
PyStatus (C type) ,205 Python HFEZN; PEP 343,287
PyStructSequence_Desc.doc (C member) , Python ##Z; PEP 353,9

142 Python HEEZ I ; PEP 362,286,294
PyStructSequence_Desc.fields (C Python H¥EEZ I ; PEP 383,132

member) , 142 Python #EZ; PEP 387,13
PyStructSequence_Desc.n_in_sequence(c Python #IEZEY; PEP 393,125

member) , 142 Python #IEZY; PEP 411,295
PyStructSequence_Desc.name (C member), Python #¥# P ; PEP 420, 294,295

142 Python HHEZ I ; PEP 432,223
PyStructSequence_Desc (C type) , 142 Python HBEZ P ; PEP 442,268
PyStructSequence_Field.doc (C member), Python ###E; PEP 443,290

142 Python #IEZEN; PEP 451, 160
PyStructSequence_Field.name (C member) Python #¥3EZ P ; PEP 456, 80

, 142 Python H#EEZ I ; PEP 483,290

PyStructSequence_Field (C type) , 142 Python ¥EEZ I ; PEP 484, 285,290,298
PyStructSequence_GET_ITEM (C function) Python ###; PEP 489, 194

, 142 Python #IEZEP; PEP 492, 286, 288
PyStructSequence_GetItem (C function), Python ##; PEP 498, 289
142 Python #IEZ Y ; PEP 519,295
PyStructSequence_InitType2 (C Python HIEZ I ; PEP 523,193
function) , 141 Python HEEZ P ; PEP 525,286
PyStructSequence_InitType (C function) Python ###E; PEP 526, 285,298
, 141 Python #IEZEN; PEP 528, 182,214
PyStructSequence_NewType (C function), Python #IE#; PEP 5209, 132, 181
141 Python H#FEZ I ; PEP 538,221

PyStructSequence_New (C function) , 142 Python ¥IEZE; PEP 539,199
PyStructSequence_SET_ITEM (C function) Python ###E; PEP 540,221

, 142 Python #IEZY; PEP 552,211
PyStructSequence_SetItem (C function), Python ¥#E#EH; PEP 554, 196
142 Python H#EEZ; PEP 578,65

Python #EEZ P ; PEP 585,290

338 #5l



The Python/C API, Z{THa4 3.12.3

BB =Y
B 58 2P
B 58 2P
BEEE;
BB
BB
358 2P
B 58 2P
Python H#FEZ; PEP 3151, 58
Python H¥IEZ P ; PEP 3155,296
PYTHONCOERCECLOCALE, 221
PYTHONDEBUG, 180, 215
PYTHONDEVMODE, 212
PYTHONDONTWRITEBYTECODE, 180, 218
PYTHONDUMPREFS, 212, 251
PYTHONEXECUTABLE, 216
PYTHONFAULTHANDLER, 212
PYTHONHASHSEED, 181, 213
PYTHONHOME, 11, 181, 187, 213
Pythonic, 295
PYTHONINSPECT, 181,213
PYTHONINTMAXSTRDIGITS, 214
PYTHONIOENCODING, 184,217
PYTHONLEGACYWINDOWSFSENCODING, 181, 207
PYTHONLEGACYWINDOWSSTDIO, 182,214
PYTHONMATLLOC, 226, 229, 231
PYTHONMALLOC" (] 4
" "PYTHONMALLOC=malloc", 232
PYTHONMALLOCSTATS, 214, 226
PYTHONNODEBUGRANGES, 211
PYTHONNOUSERSITE, 182, 218
PYTHONOPTIMIZE, 182,215
PYTHONPATH, 11, 181, 215
PYTHONPERFSUPPORT, 218
PYTHONPLATLIBDIR, 214
PYTHONPROFILEIMPORTTIME, 213
PYTHONPYCACHEPREFIX, 216
PYTHONSAFEPATH, 210
PYTHONTRACEMALLOC, 217
PYTHONUNBUFFERED, 182,211
PYTHONUTFS8, 207, 221
PYTHONVERBOSE, 183, 218
PYTHONWARNINGS, 218
PyThread_create_key (C function),ZOl
PyThread_delete_key_value (C function)
,201
PyThread_delete_key (C function) , 201
PyThread_get_key_value(C function),201
PyThread_ReInitTLS (C function),ZOl
PyThread_set_key_value(C function),20l
PyThread_tss_alloc (C function) , 200
PyThread_tss_create (C function) , 200
PyThread_tss_delete (C function) , 200
PyThread_tss_free (C function),ZOO
PyThread_tss_get (C function) , 200
PyThread_tss_is_created (C function) ,
200
PyThread_tss_set (C function) ,200

Python
Python
Python
Python
Python
Python
Python
Python

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

587,203
590, 90
623, 125
634,259
3116,298
3119, 87, 88
3121, 158
3147, 68

PyThreadState (C £7), 187
PyThreadState_Clear (C function) , 191
PyThreadState_DeleteCurrent (C
function) , 191
PyThreadState_Delete (C function) , 191
PyThreadState_EnterTracing (C
function) , 192
PyThreadState_GetDict (C function), 193
PyThreadState_GetFrame(C function), 191
PyThreadState_GetID (C function) , 192
PyThreadState_GetInterpreter (C
function),l92
PyThreadState_Get (C function) , 190
PyThreadState_LeaveTracing (C
function) , 192
PyThreadState_New (C function),l91
PyThreadState_Next (C function),l99
PyThreadState_SetAsyncExc (C function)
, 193
PyThreadState_Swap (C function) , 190
PyThreadState.interp (C member) , 189
PyThreadState (C type) , 189
PyTime_CheckExact (C function) , 175
PyTime_Check (C function) , 175
PyTime_FromTimeAndFold(C function), 176
PyTime_FromTime (C function) , 176
PyTimeZone_FromOffsetAndName (C
function),l76
PyTimeZone_FromOffset (C function), 176
PyTrace_C_CALL (C wvar) , 198
PyTrace_C_EXCEPTION (C var) , 198
PyTrace_C_RETURN (C wvar) , 198
PyTrace_CALL (C var),l97
PyTrace_EXCEPTION (C var) , 198
PyTrace_LINE (C var) , 198
PyTrace_OPCODE (C wvar) , 198
PyTrace_RETURN (C var) , 198
PyTraceMalloc_Track (C function),233
PyTraceMalloc_Untrack (C function),233
PyTuple_CheckExact (C function) , 140
PyTuple_Check (C function) , 140
PyTuple_GET_ITEM (C function) , 141
PyTuple_GET_SIZE (C function) , 141
PyTuple_GetItem (C function) , 141
PyTuple_GetSlice (C function) , 141
PyTuple_New (C function) , 140
PyTuple_Pack (C function) , 140
PyTuple_SET_ITEM (C function) , 141
PyTuple_SetItem (C &%), 7
PyTuple_SetItem (C function) , 141
PyTuple_Size (C function) , 141
PyTuple_Type (C var) , 140
PyTupleObiject (C type) , 140
PyType_AddWatcher (C function) , 110
PyType_CheckExact (C function) , 109
PyType_Check (C function) , 109
PyType_ClearCache (C function) , 109
PyType_ClearWatcher (C function) , 110

gL ]

339



The Python/C API, Z1THa4 3.12.3

PyType_FromMetaclass (C function) , 112
PyType_FromModuleAndSpec (C function),
113
PyType_FromSpecWithBases (C function),
113
PyType_FromSpec (C function) , 113
PyType_GenericAlloc (C function) , 111
PyType_GenericNew (C function) , 111
PyType_GetDict (C function) , 110
PyType_GetFlags (C function) , 109
PyType_GetModuleByDef (C function), 112
PyType_GetModuleState (C function), 11l
PyType_GetModule (C function) , 111
PyType_GetName (C function) , 111
PyType_GetQualName (C function) , 111
PyType_GetSlot (C function) , 111
PyType_GetTypeDataSize (C function),89
PyType_HasFeature (C function) , 110
PyType_IS_GC (C function) , 110
PyType_IsSubtype (C function) ,110
PyType_Modified (C function) ,110
PyType_Ready (C function) , 111
PyType_Slot.pfunc (C member) , 114
PyType_Slot.slot (C member) , 114
PyType_Slot (C type) ,114
PyType_Spec.basicsize (C member) , 113
PyType_Spec.flags (C member) , 114
PyType_Spec.itemsize (C member) , 113
PyType_Spec.name (C member) , 113
PyType_Spec.slots (C member) ,114
PyType_Spec (C type) , 113
PyType_Type (C var) , 109
PyType_WatchCallback (C type) , 110
PyType_Watch (C function) , 110
PyTypeObject.tp_alloc (C member) , 265
PyTypeObject.tp_as_async(C member),253
PyTypeObject.tp_as_buffer (C member) ,
255
PyTypeObject.tp_as_mapping (C member),
254
PyTypeObject.tp_as_number (C member) ,
254
PyTypeObject.tp_as_sequence(C member)
,254
PyTypeObject.tp_bases (C member) , 267
PyTypeObject.tp_base (C member) ,263
PyTypeObject.tp_basicsize (C member) ,
251
PyTypeObject.tp_cache (C member) , 267
PyTypeObject.tp_call (C member) , 254
PyTypeObject.tp_clear (C member) , 260
PyTypeObject.tp_dealloc (C member) ,252
PyTypeObject.tp_del (C member) , 267
PyTypeObject.tp_descr_get (C member),
264
PyTypeObject.tp_descr_set (C member) ,
264

PyTypeObject.tp_dictoffset(C member),
265
PyTypeObject.tp_dict (C member) , 264
PyTypeObject.tp_doc (C member) ,259
PyTypeObject.tp_finalize(C member),268
PyTypeObject.tp_flags (C member) , 256
PyTypeObject.tp_free (C member) , 266
PyTypeObject.tp_getattro(C member),?255
PyTypeObject.tp_getattr (C member) ,253
PyTypeObject.tp_getset (C member) , 263
PyTypeObject.tp_hash (C member) , 254
PyTypeObject.tp_init (C member) , 265
PyTypeObject.tp_is_gc (C member) , 266
PyTypeObject.tp_itemsize(C member),251
PyTypeObject.tp_iternext(C member),263
PyTypeObject.tp_iter (C member) , 263
PyTypeObject.tp_members (C member) ,263
PyTypeObject.tp_methods (C member) ,263
PyTypeObject.tp_mro (C member) , 267
PyTypeObject.tp_name (C member) , 251
PyTypeObject.tp_new (C member) ,266
PyTypeObject.tp_repr (C member) ,253
PyTypeObject.tp_richcompare (C member)
, 261
PyTypeObject.tp_setattro(C member),255
PyTypeObject.tp_setattr (C member) ,253
PyTypeObject.tp_str (C member) , 255
PyTypeObject.tp_subclasses(C member),
267
PyTypeObject.tp_traverse(C member),259
PyTypeObject.tp_vectorcall_offset (C
member),253
PyTypeObject.tp_vectorcall(C member),
268
PyTypeObject.tp_version_tag (C member)
, 268
PyTypeObject.tp_watched (C member) ,268
PyTypeObject.tp_weaklistoffset (C
member) , 262
PyTypeObject.tp_weaklist(C member),267
PyTypeObject (C type) , 109
PyTZInfo_CheckExact (C function) ,175
PyTZInfo_Check (C function),l75
PyUnicode_1BYTE_DATA (C function) , 126
PyUnicode_1BYTE_KIND (C macro) , 126
PyUnicode_2BYTE_DATA (C function) , 126
PyUnicode_2BYTE_KIND (C macro) , 126
PyUnicode_4BYTE_DATA (C function) , 126
PyUnicode_4BYTE_KIND (C macro) , 126
PyUnicode_AsASCIIString (C function) ,
137
PyUnicode_AsCharmapString (C function)
, 138
PyUnicode_AsEncodedString (C function)
, 134
PyUnicode_AsLatinlString (C function),
137
PyUnicode_AsMBCSString(C function),138

340

#5l



The Python/C API, Z{ThR= 3.12.3

PyUnicode_AsRawUnicodeEscapeString (C
function) , 137
PyUnicode_AsUCS4Copy (C function) , 131
PyUnicode_AsUCS4 (C function) , 131
PyUnicode_AsUnicodeEscapeString (C
function),137
PyUnicode_AsUTF8AndSize (C function) ,
135
PyUnicode_AsUTF8String(C function), 134
PyUnicode_AsUTF8 (C function) , 135
PyUnicode_AsUTF16String (C function),
136
PyUnicode_AsUTF32String (C function) ,
135
PyUnicode_AsWideCharString (C
function),133
PyUnicode_AsWideChar (C function),l33
PyUnicode_CheckExact (C function) , 125
PyUnicode_Check (C function) , 125
PyUnicode_CompareWithASCIIString (C
function) , 140
PyUnicode_Compare (C function),l39
PyUnicode_Concat (C function) , 139
PyUnicode_Contains (C function) , 140
PyUnicode_CopyCharacters (C function),
131
PyUnicode_Count (C function),l39
PyUnicode_DATA (C function),l26
PyUnicode_DecodeASCII (C function), 137
PyUnicode_DecodeCharmap (C function) ,
138
PyUnicode_DecodeFSDefaultAndSize (C
function),133
PyUnicode_DecodeFSDefault (C function)
, 133
PyUnicode_DecodeLatini(C function), 137
PyUnicode_DecodeLocaleAndSize (C
function),132
PyUnicode_DecodeLocale(C function), 132
PyUnicode_DecodeMBCSStateful (C
function) , 138
PyUnicode_DecodeMBCS (C function) , 138
PyUnicode_DecodeRawUnicodeEscape (C
function),137
PyUnicode_DecodeUnicodeEscape (C
function) , 137
PyUnicode_DecodeUTF7Stateful (C
function),136
PyUnicode_DecodeUTF7 (C function),l36
PyUnicode_DecodeUTF8Stateful (C
function),134
PyUnicode_DecodeUTF8 (C function) , 134
PyUnicode_DecodeUTF16Stateful (C
function),136
PyUnicode_DecodeUTF16 (C function), 136
PyUnicode_DecodeUTF32Stateful (C
function) , 135
PyUnicode_DecodeUTF32 (C function), 135

PyUnicode_Decode (C function),l34
PyUnicode_EncodeCodePage (C function),
138
PyUnicode_EncodeFSDefault (C function)
, 133
PyUnicode_EncodeLocale(C function%l32
PyUnicode_Fill (C function) , 131
PyUnicode_FindChar (C function) , 139
PyUnicode_Find (C function) , 139
PyUnicode_Format (C function) , 140
PyUnicode_FromEncodedObject (C
function),l30
PyUnicode_FromFormatV (C function), 130
PyUnicode_FromFormat (C function) , 129
PyUnicode_FromKindAndData (C function)
, 128
PyUnicode_FromObject (C function),l30
PyUnicode_FromStringAndSize (C
function),128
PyUnicode_FromString (C function) , 129
PyUnicode_FromWideChar(C function), 133
PyUnicode_FSConverter(C function),132
PyUnicode_FSDecoder (C function) , 133
PyUnicode_GET_LENGTH (C function) , 126
PyUnicode_GetLength (C function) , 131
PyUnicode_InternFromString (C
function),l40
PyUnicode_InternInPlace (C function),
140
PyUnicode_IsIdentifier(C function),127
PyUnicode_Join (C function) , 139
PyUnicode_KIND (C function) , 126
PyUnicode_MAX_CHAR_VALUE (C function),
126
PyUnicode_New (C function) , 128
PyUnicode_READ_CHAR (C function) , 126
PyUnicode_ReadChar (C function) , 131
PyUnicode_READY (C function),126
PyUnicode_READ (C function) , 126
PyUnicode_Replace (C function) , 139
PyUnicode_RichCompare (C function), 140
PyUnicode_Splitlines (C function) , 139
PyUnicode_Split (C function),l39
PyUnicode_Substring (C function),l3l
PyUnicode_Tailmatch (C function) , 139
PyUnicode_Translate (C function) , 138
PyUnicode_Type (C wvar) ,125
PyUnicode_WriteChar (C function) , 131
PyUnicode_WRITE (C function),126
PyUnicodeDecodeError_Create (C
function) , 56
PyUnicodeDecodeError_GetEncoding (C
function) , 56
PyUnicodeDecodeError_GetEnd (C
function) , 56
PyUnicodeDecodeError_GetObject (C
function) , 56

gL ]

341



The Python/C API, Z1THa4 3.12.3

PyUnicodeDecodeError_GetReason (C
function) , 56
PyUnicodeDecodeError_GetStart (C
function) , 56
PyUnicodeDecodeError_SetEnd (C
function),56
PyUnicodeDecodeError_SetReason (C
function) , 56
PyUnicodeDecodeError_SetStart (C
function) , 56
PyUnicodeEncodeError_GetEncoding (C
function) , 56
PyUnicodeEncodeError_GetEnd (C
function) , 56
PyUnicodeEncodeError_GetObject (C
function),56
PyUnicodeEncodeError_GetReason (C
function) , 56
PyUnicodeEncodeError_GetStart (C
function) , 56
PyUnicodeEncodeError_SetEnd (C
function),56
PyUnicodeEncodeError_SetReason (C
function) , 56
PyUnicodeEncodeError_SetStart (C
function) , 56
PyUnicodeObject (C type) , 125
PyUnicodeTranslateError_GetEnd (C
function) , 56
PyUnicodeTranslateError_GetObject (C
function) , 56
PyUnicodeTranslateError_GetReason (C
function),56
PyUnicodeTranslateError_GetStart (C
function) , 56
PyUnicodeTranslateError_SetEnd (C
function) , 56
PyUnicodeTranslateError_SetReason (C
function) , 56
PyUnicodeTranslateError_SetStart (C
function) , 56
PyUnstable, 13
PyUnstable_Code_GetExtra(C function),
155
PyUnstable_Code_NewWithPosOnlyArgs (C
function) , 153
PyUnstable_Code_New (C function) , 153
PyUnstable_Code_SetExtra(C function),
155
PyUnstable_Eval_RequestCodeExtralndex
(c function) , 155
PyUnstable_Exc_PrepReraiseStar (C
function) ,55
PyUnstable_GC_VisitObjects (C
function) , 28l
PyUnstable_InterpreterFrame_GetCode(C
function) , 171
PyUnstable_InterpreterFrame_GetLasti

(c function) , 172
PyUnstable_InterpreterFrame_GetLine(C
function) , 172
PyUnstable_Long_CompactValue (C
function),ll8
PyUnstable_Long_IsCompact(C function)
, 118
PyUnstable_Object_GC_NewWithExtraData
(C function) ,278
PyUnstable_PerfMapState_Fini (C
function),83
PyUnstable_PerfMapState_Init (C
function) , 82
PyUnstable_Type_AssignVersionTag (C
function) , 112
PyUnstable_WritePerfMapEntry (C
function),83
PyVarObject_HEAD_INIT (C macro) ,237
PyVarObject.ob_size (C member) ,251
PyVarObject (C type) ,236
PyVectorcall_Call (C function) ,91
PyVectorcall_Function (C function),91
PyVectorcall_ NARGS (C function) ,9l
PyWeakref_CheckProxy (C function) , 168
PyWeakref_CheckRef (C function) , 168
PyWeakref_Check (C function) , 168
PyWeakref_GET_OBJECT (C function) , 168
PyWeakref_GetObject (C function),l68
PyWeakref_NewProxy (C function) , 168
PyWeakref_NewRef (C function) , 168
PyWideStringList_Append (C function) ,
204
PyWideStringList_Insert (C function),
204
PyWideStringList.items (C member) , 204
PyWideStringList.length (C member) ,204
PyWideStringList (C type) , 204
PyWrapper_New (C function) , 165

Q

qualified name —-- [RE L, 296

R

READ_RESTRICTED (C %), 241
READONLY (C %), 241
realloc (C H%%), 225

reference count --— %Lmi%%k,296

regular package —— H# A, 296
releasebufferproc (C type) ,275
repr

W B ® 3, 87,253

reprfunc (C type) ,275
RESTRICTED (C %), 241
richecmpfunc (C type) , 275

S

sdterr
stdin stdout, 184

342

#5l



The Python/C API, Z{THa4 3.12.3
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