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CHAPTER 1

Python [ i He 11 (APL) {5 C Al C++ F2J3 R AT ATEZ ANZ L F1J5 1 Python fi# s . % APLTE C++
HEFERT AL, RN TR LA, B HRFHAR Python/C APL. i /] Python/C APL A7 P/ EEARHY Bl o 58—~
HURN THEE IS &7 f ik BN B Python MEREARIIAEN) C B, X n] B e W B3 5t
55 " ANPIER 2 RF Python MRS CHBER. IR X AR B X538 AR A AE— L ' embedding Python.,

G 5 AT AR R UL S 5 T BEAR, wIDAESE 3R e B IR A R TR e AR
JE EABIX . B AMNTEHALRY ] HHiRA Python IUMGARCAZ, Hisk A Python i B3 A 95
PRI R B -

V2 APT BRI A B & Python sX PR NARREAHEIEIT; BN, K A Python [ 1Y I FE 7
WAFEARAL A E YR, AR S bR W A Python Z B e S 59 IV 1% & ke M 125

1.1 KibRE

WA B4 5 ] 45 T CPython Y C UMY, 1R BAUERTE PEP 7 g U5 EOWAIARE . X L4
WU3E FE - ATA] (R i 249 JEE Y Python JiUAS . FE4 5 1R H 2 B2 =07 3 BRI il U X S LT, B AR
VRUESEAE H 5 1) Python TRk LU .

1.2 8&XH

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

#define PY_SSIZE_T_ CLEAN
#include <Python.h>

X EWEM S AT ARk S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERATH).
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Eff: T Python W RESE S —LEREAEHE L R G LSS MAARE Sk SCIF R TIAL BRES 1E 3L, DR BEAE AL 35 AT AT i o
A2 HT, AR LIRS E Python . h,

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

Python.h i€ SCAYAAR M Pl WA AR (b B & bRk SCPRBInE LERAL) #RAT AT IS Py 50 _Py. DA _Py
TR 2 AR Python SCBL ARG IR, AR TeAm S E M o S5 2 PRI PR B R

TR P AERIE A A% E CPA Py B _Py JFRHIA AR, X s @B N R, I8 S AU ARk
Python JIRAR I RI LA, X LEIRA AT BE 2 i SCPAX BE R 28 2 — T Sk i HL A 44 R

L 25 Python —f 223, fF Unix |, Bl T prefix/include/pythonversion/ #l
exec_prefix/include/pythonversion/ H3g, HW prefix il exec_prefix # i [1 Python ¥
configure HIARME ANV IESE X, 1M version WA ' $d.%d' $ sys.version_info[:2].%F Windows
b, KR prefix/include, HH prefix @ ZRFETHEE LR H %,

BAFEXBE S, WA (ERARTE) # ORI gaikas T a3 Sc MR H R . F ~ &
R H FMABRBEIRIGMN #include <pythonX.Y/Python.h>; XRHEFGZ-FE4IFATTH,
K prefix FTHPEILKASLFTE TR HEH exec_prefix RGN 3F.

C++ HIPWIZER, RE APLEZEAMH C ke iy, (H S EMHREA L SN extern "C",
I APTAE C++ Hrfifi F it APT R0 BT A 5 TR AL 2

1.3 HFHME

Python Sk 30w E LT —S6G 7 . L BAESENTE A1 A & ) (FlinPy RETURN_NONE) .,
At B A A ) g AR B . X LT SR A — A5 2 51 3 .

Py UNREACHABLE ()
KT PAERA — A3t EICVE B A AR A o BN, 24— switch i) H T ] GE R {EER
O case FH)ERE T, SR HFE default: FAH . SARIEFEEERL L E 1 assert (0)
8¢ abort () JH AL A] DA XA .

TE release BEUT , % 220 B it 2n AL AR, kb 0a & AR n] 2R AR 245 . 21, 7E GCC i release
FIF, 2 __builtin_unreachable () ZZH{,

Py_UNREACHABLE () [J—"MHEZ A — MR, HAIR A _Py_NO_RETURN fJHEZ 5.

WER— ARG AN KRB IEH RS, EERRE LT I PARE, SRR %%, Fl, 7EMRN
AT, 88— RV AR EE E BUIEEE, Ems, RS aRaE . Witk
PR AR, nPAMER Py_FatalError() .

3.7 B RE.

Py_ABS (x)
R[] < (RN

3.3 BRI HE.

Py_MIN (x, y)
R = Fly M s ME

3.3 B .

4 Chapter 1. #i#
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Py MAX (x,y)
B x Fy 4R .
3.3 Bl Tge.

Py_STRINGIFY (x)
B x Feftoky C F45E . Bl Py_STRINGIFY (123) i&[H] "123",

3.4 Bl Hie.

Py_MEMBER_SIZE (type, member)
R Z5H (type) member R/, PAFATER.
3.6 FriIfE.

Py_CHARMASK (c)

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

Py_GETENV (s)
5 getenvi(s) M, HE2WMEMASIT LE#® T -E , Mg ME nuLn (PR EE T

Py_IgnoreEnvironmentFlag ).

Py_UNUSED (arg)
AT w e XRS5, I E 549285 5. #l40: int func(int a, int
Py_UNUSED (b)) { return a; } .

3.4 B RE.

Py_DEPRECATED (version)
FEM A R CEAEAT S 2 FRHT -

(B

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

TE 3.8 U B3I T MSVC 0¥,

PyDoc_STRVAR (name, str)
AR DA SCR P AT R I, 4470 name W98 5. WERANRISCR P4 A — A4 7 Python, %
{7

a1 PEP 7 firik, i pyDoc_ STRVAR VEN SCRYFAFH, PASCRRAFI SCRY 45 Hf — i 44 2 Python 1%
o

il

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

static PyMethodDef deque_methods[] = {
V2R
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
VIR

}

PyDoc_STR (str)
NEE R TR AR — NSO A AT, B Y SO AT R R I, B AR
W PEP 7 frid, il PyDoc_ STR H8E SR FAFER , DASCRRAFISCRY 4 Ef—E2 A4 8 Python 5L
NCE

1.3. FHNE 5
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static PyMethodDef pysglite_row_methods[] = {
{"keys", (PyCFunction)pysqglite_row_keys, METH_NOARGS,
PyDoc_STR("Returns the keys of the row.")},
{NULL, NULL}

1.4 5. RIS ATHE

Z 4 Python/C API R H A — D E NS HUA S —A Pyobject* KAPRNE, XAZEAOE 45 TR
Python %} 4 i A % B R AL 4541 . B T T4 Python X4 5 U7E K 28015 0 R #5%% Python 5 & FHAH A
A (BN, WOE. fEREN A S50E %) , BRI BRA C RABRFR BN MRERW. LT
Jii & Python X RHAFAE T Herfr: ARATFEI—ARANPyobject [ HBa SR &, HEERIHZEESY
PyObject* WIfgE A8 & . ME—MIBISNE type XI5 PEAX PN GOKIEARERRERL, FrPAEA Tl EAR &S
WPy TypeObject X4,

FIrA Python %4 (% Python #%%) #54G—A type F1—A reference count . %15 2B & B 24 A Y
g (BN, 5 FkH FE XEEG AL, 4 types A ) o XTSI AR AL, #E A%
RAGEN G E T REA: fln, 24 (HACY) a Frigixt 52 Python 31| £HE} PyList_Check (a) NH.

1.4.1 S5|HVHE

SRR B DA B2 RO T AL NTE RN RN OF AR HAR ™) EATRELZ /AR
[ii] F) s 7 % — X G2 AT T strong reference. 3% ST W DU B —ANXF4E, WATDAE AR (HIAS) CAR&,
B C BRI R R . YIRS 15— strong reference BRI (BIHE RS ), %
SR SO AT . ARAZ G SR AT S5 T, WSRO SE5 [ o AN A X At R 2 5 |
kg A R REH O BT, AR, (FEiX R4 2[Rl AR B8 | AR AN s H i gk
I, R CRELXRE )

SHFE R S RS B AT . BRI Py INCREF () ZRFBOS L5 (RILES
WEON—), HEHPy_DECREF () Z2KFEEIH (RIESIHTEE—) . Py _DECREF () ZZE incref 7242 74
8%, FNELIRAD SRS BRI HTE IR R0, Polas e — N REdss, BasEns
FRA G AR, MR R RS ARG A, g3k, MR E T RB MRS 2 TR RO G & i Hofth
SEIFIH, HHATIrER AL RSB E . SUHTTER S A% 1 TS Bt s 4 5k
PLNAF R R AL E W O B R (R sizeof (Py_ssize_t) >= sizeof (void*)). L, 5IHITEL
F14) s b F— A T B B A

B BRG] 1 R EH Y 53 R A strong reference (RISE NG IR B B, YA RAEH
XPGRINXEGRAT  TRBO N —, M0 2428 BT HAR I 5 | T RO AL, PR O A B
. ProARJES VB SA AE . S5V E— BT R AT R AT AS B 1 X Gt al AR 1k
RPN HEFATHLE 2 A — R R A5 -S53N TSR IR, BOA b Bl R —
ABistrong reference (RISEINFIITTED . UGB —FRE 2 DUR M RAE N SR L 45 1 A
Berp i C BRI % L6 R EOLAE Python gz T 5 P AL 2 PRAELETE AT RSB — 51

SR, — A5 DL BB B i MBS B BB R AR PRIBORT S | B 0 5 HLPR B — BEmf i) o SNt ]
BETETCR PSR BRIZ R, BEXANGIH, FHn] BRI 7 IO SR IR R AT A U F IR
W] RE ML EEH) Python fURRMUX TS A — MR ALVHERIAUAPY_DECREF () JIEIEIH =, P
JUPATAT AR A AR S B -

LA MAE R GA M Z BHAE (#FRLA PyObject_, PyNumber_, PySequence_ 5 PyMapping_ Jf3k

BRI o 3ok SEHAE SR S HoR ] (8 X R AN strong reference (RISE NG HITTEO . X OEA5 M &4 5%
EAEPAFE R Z G Py_DECREF ()5 iXAMEIAAR P BE I B E 4%«

6 Chapter 1. #i#
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S AT

Python/C API H s 05 | FITTER I 2 718 Pra sORIERE . BT AU XBREIS T, AR S (R
REWAINA - BAERSMILE). “IH—A5 I BIRE YA 25| w1 5 EIf A Py_DECREF.
Jr G AT AR RS, X WA 42 52 3% 5 | A B AR A E R 75 22 B i L A s 8 H Py_DECREF ()
B(Py_XDECREF () REARENE - BSOS TUE GEE RSN ) . 4— ¥ e
AREEA IR A T, AR A S —A #1095 o 4RI GRS, WP 72 S AX A5 H . Xt
Fborrowed reference He AN TR BATAN R SMELE .

FASH, 48 7 R A— XGRS I, FAAEPIRTRE : R G0 T — RGN, S0 A 6
Bo 27 B3 R R BRI — RSN, RS BE AR5, MR E A 5HUE.

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

PyObject *t;

t = PyTuple_New

(3) 7
PyTuple_SetItem(
(
(

3

t, 0, PyLong_FromLong(lL));

t, 1, PyLong_FromLong(2L));

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

PyTuple_SetItem
PyTuple_SetItem

TEX B, PyLong FromLong () iRl T—A#H5 | I HESLBIgi Py Tuple SetItem () Frgiit. M4{R48
BEARSEAE ] — AR B S | R e U, SRR 93BG | B Rz wi il F Py INCREF () RIS
—A5H

AR — F, PyTuple SetItem() B W EHEILH L H M & — J X, PySequence SetItem()
Mpyobject_SetItem() £x{E4EXFEM A Ry oo & A v AR B 8. AR 24 LR 3 O A2 o2 il
HPyTuple_SetItem().

EMTHA NIRRT AME A PyList_New () flPyList_SetItem() K45,

IR, AESCEA, AR & X 2@ R s el sl s R 7 30 A — Pl Py_Buildvalue ()
AR C ER QAR SRR XSG, H—A> 6 X 47 SR 4R Bian, B pi AU s T DA R Ty
R GELmTTHBEN)

PyObject *tuple, *list;

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

TEM & HfE Pyobject_set Ttem () SFERAER R WAIMGEZ AMBATIA, HAKES LSRR AL RS
WAL AEXAPELL T, EATES AT A 0, ROAVRA D 75 | EE R — 85 | ]
(“LLEBAMEC) o B, XA RECRIIR (SLhr LRI TS]) T 2 B BON S 2 r 4 H

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

Py_ssize_t i, n;

n = PyObject_Length (target);

if (n < 0)
return -1;

for (i = 0; 1 < n; i++) |
PyObject *index = PyLong_ FromSsize_t (i);
if (!index)

(Rt

14. &, %EBF03| Bt 7
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(£ 50

return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
t
Py_DECREF (index) ;
3
return 0;

}

Xt RRRGR [ ME T DU A A Al B SR 1) R 2ROk B ik — A5 | A S ESCEARXZ5 | BT BGH4E, H
VFZ R Bl —A5 0 s B 2 ARSI R T A A IR R FEVF G OL R, 3R [l X G e i 81 7
1, MARTF RIS | R A ME—5 | . L, SRR G5 I HAE e, Wpyobject_GetItem()
MpySequence_GetItem(), FrEEREI—AFHTI GRMITRFBCNZT ITE#) .

— T AR E SR TR A — A i ok R ] 5 IR T R B R B BRI - TR (SR
R RE IR T2 kst Pon! Wik, MRIRMEHPyList_GetTtem () M—AFRHRBUERH ,
WHA LI HEIH - HRURARME ] PySequence_Get Item () (EMUFEZEEMFENSE) KFE—4
FVFARBARERI 2 H ARSI — R IR R 595 1 o

R B B AT 85— B B — B2 IR0 — APy Lise Get Teem (),
mME—1MREMHPysequence_GetItem(),

long

sum_list (PyObject *1list)

{
Py_ssize_t i, n;
long total 0, wvalue;
PyObject *item;

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

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, nj;
long total 0, wvalue;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /* Has no length */
for (i = 0; 1 < n; i++) |
item = PySequence_GetItem(sequence, 1i);

(R Tgksn)

8 Chapter 1. #i#
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(£ 50

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 += value;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}

return total;

1.4.2 2%

7 Python/C AP Fhffy st Hi S0 (0 1) HA BRI AR D K24 R 81 C RN int, long, double fll char*
55 A LEE ST R PRBE I T 51 AR BT G ) BRI ST R — A, I — A5
PTG AR BB X LEES A AR 5 B B AR s 0S| — &g

type Py_ssize_t
Part of the Stable ABL. — {15 sizeof (Py_ssize_t) == sizeof(size_t) WA S EEL
B, CO9 & A B3 SUXFEM AR VY (size_t &2 — NIAF S BECEA) . i§S 5 PEP 353 TR,
PY_SSIZE_T_MAX 2Py ssize t B RIEFAE.

1.5 &%

Python F& 7 b1 AT B PR & To S AL BRR A IR e85 RALPRR e & FL BG4 1, ARG AL 2 &
WM, WIS, ERIMITRATRGUERE: AR LR AT s 45 1 P R Rl A [ 991 -

SR, M C R ROk, AR A2 (b7 . Python/C APL Wi BIrA sRECHR T VA | 5, I
IR R A SR 5 A AR R . ok, YR BB R R, ESRE R, EFEIiAEr
AT RG], FHaR Bl — R . AERBCA VI BISNAY SR, XM NULL 8 -1, BARHET R
BRI A, A D K R IR ] — R EARES R, P RE R R AR AR s BaA B aNR S i
ﬁ%é‘c%iﬁﬁ%%%ﬁ@ﬁ, HHREMPyErr_Occurred () RiATRINMAEI . X LLBISH L2 BT
HAEA SR

SHARS RIS N LRI P4 GRS T TCLARW N i & B e i) . — T At
EWRIRGS S — RHEERE, SBEEAEE. B PyErr_occurred () W DAREHRIGE BIRES: KR
W R AR R [ —AME AR T B RIN5 R, FE A B R A NULL, 5 24K E0mT DAR B2
WRE: PyErr_setsString () @EELK ORENZEEHE) &ERFIRSHEE, MpPyErr_Clear ()
A AT B S HRAS

SEREY S HORAS = R AU CE AR AT DAY NULL): S 820 RIS HE(E, PASCII (s L. ik 2t
ZH)5 X5 Python 1 sys.exc_info () BIGRAMRE; SR, ENTHAZ—FERY: Python X5 U5 H1 Python
try.. except IR RE—5F5, M C 2R FHFRE RIERFERE AR C RAETEENZ %
ijf;ﬁﬂ‘ FAEH 2 HEFIA Python PR REAR 0 LSRR, ZHEH S ST R & sys . exc_info ()
Par éL]\o
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TR A Python L5 JF 4, A Python ARSI ) 5 RS B e 1) . kAR % 4= i 07 SO VA 1 R KL sy s
exc_info (), ‘E¥fik [ Python fUHY 7 LA HORAS . BEAL, SXPIAMTT A S i RS 00 5 2y o SCRR &2 T
AR PRI AR E 7 8 14 R RCRS PR AT I LA S RS DA DR B HR 5 B0 5 R A o R 1 S b B
Al — A EEARRIC A R o 1 IEAEAL PR 57 7 P A 8 DL %5 il s/ 1 7 (198 ey e ot i 5
FRR RV AEAEA R TR 2R R Ay

PER— IS, — AN 55— BREOR A THE LA 55 1Y R B 2 4 A i B R BOR TR 5 [ T e, A
GRS R R E RSB A HA 7 . BN Y EFFE A AEMXIRT I, IR — M RAs, (HE
RREBLET R - RS BEHRRNGI RN, HRIA R R E AR

— AN S 3 s B A TR R BB TAE_E I sum_sequence () /R AT TR . XA T SEAERG T
FIBHR N AT ZOE BT A TS D . R AR Bl bR RS T — SR R B A . T, N T AR R
Python YfIL%, FATHER T 45441 Python fUHH:

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

XFRZEY) C AR AR -

int

incr_item(PyObject *dict, PyObject *key)

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

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

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

(Fogkss)
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(£ 50

/* 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 */

}

XAHTFRET CEF P goto WA — Bz B AW WO D B BB T far
M PyErr ExceptionMatches () MlIPyErr Clear () AP ER SR, PALIME{# flPy_XDECREF ()
SKACFENTEE R NULL W HAGIH (HEEAFRFR X' Py _DECREF () 7EiB%] NULL 5] FHFRE & 05t ) . B2
) — e T RO B A5 I H AR EEERAI G0 NULL A BEAFEIEM s SS(UHh, B R ME 029 i
68 -1 (R I H AR AT ) G A 28 A .

1.6 #& A Python

HA Python SEREGHIORRATT (RN T RS H M ) A FEALOH IR ST R EMini, Wit A
BRI R, FRE IR Z Bl e LA TE RS BRI IR L 2 5 A B BE T -

HEARIGL R EZ Py _Initialize (). WERECHOIGRILE BB, IO AR builtins,
__main__ Ml sys. BEiLFVIHAHEIEEREELE (sys.path).

Py Initialize () AXWHE” MASHINER" (sys.argv). ARG RFE AT Python A% 75 2 A8
&, WGPy _Initialize () Z )5 PySys_SetArgvEx (argc, argv, updatepath)
FeBAHIKEE.

HERZHEG L (87512 Unix Fl Windows, BERFAEMTT LA FIARR), Py_Initialize () RERHEXS A5
Python fRERS AT TRAT SCIF I 7 B 1 e A D SR TSR R 4%, I Python FERTEAH T Python ke
i AT PAT SO BT 67 B R R, BORFAHXS THE shell Ay S48 R (A2 GREEAE & PATH) FHREINH A
python WA HAT S FRTEAC H sk h & # 40 1ib/pythonX. ¥ B H K.

24K Vh, UER Python A] AT LT /usr/local/bin/python, BRHREFEST /usr/local/lib/
pythonX.v. (ks L, X MFEBAERESN “BlER” (E, S7EM4ICETE PATH 3R E|4 4 python [
AIPATSCEERS R R o) P mT DAIE A 34 BA A8 Bt PYTHONHOME , Bl % & PYTHONPATH FEARERK R
BB ABIMY H SR B S TR

AN AP PGB SR APy _Initialize () ZA W Py_SetProgramName (file) 3Epk7ZAs48
RIKF. 1§ PYTHONHOME /58K £ 78 75 1L i% & )F H. PYTHONPATH {38k ¥l A B bRl 2 B 75
BLSE A AR B AR P AP it B B Qi Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix ()
fry_ GetProgramFullPath () SRl (GXELEENIIFAE Modules/getpath.c FIE ).

A}, BT ET Python HE4T “ AT IR B A0, N FFE R ol REAR L 8 s 2 (R Py_Initialize () 5§
F N AR % Python (5 £ 28 58 U AR EERETL Python T 23 FLI N AE X AT DAEE WA Py_FinalizeEx ()
L. A4 HT Python 4 T EWIIRALIRAE N Py TsTnitialized () PRECRHR I E . A KX E
W25 BEZ AT A . R Py FinalizeEx () RAREHUIA B Python fRRERS BT 43 HC I N AT,
BN 5 AT BT 43 B A H B AN 28R .
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1.7 iEifa@

Python H] AR 28 22 2513 LA I UHIBRE SR ALY JRBCR I BUME & . XL A X4 s T KR BT
BB ENTEOARBUE -

AR AR 4 72 BE 51 R DL Python JEAUR MUK A P iy Misc/SpecialBuilds. txt, W JHHIMEIA X
FRBERT TR, WIS TS, S0 ERREAR ORI R R Z R RE AT 54 . A BIRIAR AR R K
x it hiliopInL pe

Bff37 € X Py_DEBUG 72 R4 R MERE A1 7= A 8 55 T PRI Python 84w . Py_DEBUG #£ Unix Zgi%H = H
FEil A ——with-pydebug #| . /configure Ay KL . B @ ALIE Python ¥ &) _DEBUG
ZkRIEM . ¥4 Py_DEBUG 7E Unix Zai g HIE, Zmifas b Rigist .

B TR ARSI EOR, e S ATESMEA, 11§25 Python Debug Build.

X Py_TRACE_REFS Ff 2 HI|HBE (0 configure —-with-trace-refs #M). HBE LT IHE
B, BB EREAPyObject RN NEIINF-BORE— G S X R IEFRAGEY ) 3 o R 43Tl S 20
BER. EIREES, TSRS R ok . (TR BAL X R s I TR B 2 e KA ) o

AHEFELZFMER, 27 Python JFALIEH A Misc/SpecialBuilds.txt .
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C APl a2 E M

Python ) C i APL L4 T F 364503 PEP 387 1, C API 2Bt/ MR A i 4225k (Lol 3.9 %
300 ), Atk S HCB LB IR AT, % N2 E G APL. ©A7 APLEi sk Mg, 1
HAEE 1 305 o 5 S AN o 20

CPython iRl ~HEIB: 1 (ABI) 7T DABS/ A SEBUATIR A2 (UBDAIBE Ui SR & 09
25 ). B, ) Python 3.10.0 % PRI BATE 3108 [ZF7, 2 IRE, (EH41F3.9.x A1 3.10.x W4 3
HET %

AT RIZ AT AL AP, W1 _Py_InternalState, HMEEHNT Si0A LAl AR ATHLEF TR
3.

2.1 MAERFZ#EEONREER

Python 3.2 5| AT % & API, Python [f) C API f)—/F4. HAfH3ZBR AP {4 i nl DARE— K 1 g 138 1 3
T2~ Python JfiA . 3ZKR APL [ NEE 4o F P .

T SEPIX— gL, Python $24it T —A> 4252 ABL — /N REHE4S Python 3.x A P RFFHRAMIFT S A . FE
ABI A8 THEZ IR APT R ERIATS, (Hib & HABRT 5N, SCRFIHRGSZ R APT FIra i ek 4.
(BRI, AR HTHE T 7 k&, H3ZBR APT FIARE ABL XS T APT i T A VAR A& -6 4, Hi A
Python %, )
Py LIMITED API

WAEFE Python . h Z e SUXNZ LAESRE LI SZ B AP, F 452 [ APT [ HRAS .

Ff Py _LIMITED_APTI 5 SUNNF W ARK Y RERT 5 i Ik Python RAPY VERSION _HEX WfH. §~
JE TO T B g i3 B n] A A T AR R AT 4R 19 A Python 3 KAk, Al (1 B A A 1B TS A2
I API.

ANEBAHH PY_VERSION_HEX 7%, T @i — /MR E A (41 0x030A0000 7~ Python
3.10) PAEAEfH AR KN Python WA T4 1R R FFRE -

PRIEF DAY Py_LIMITED_API % XN 3. HAUE S 0x03020000 #H[] (Rff Python 3.2, 5| ASZFE API
FIRRAS )
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1t Windows |, I EE ABL Y RN Y] python3.dll MAEMA L EAPEN python39.d11,

FEHLEF-5 |, Python K& AL FRHTA abi3 ARERILZEMF (P14 mymodule.abi3. so), B
ALREXFERY R B AHRARE ABL iU J7 (BCHATE T R) HEfRxX L, fian, BT 3.10+ 2R
APT G4 FEAN AT 2221 BUAIRAR AN Python H.

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

2.1.1 2R API p91E A 04 RE

32 IR APL ) H bR eV eSS 5 C APT ] I RAEATZR 1Y, (R RES A PERE Ry .

N, BfRpyList_GetItem() ;@v Y, (HH “REEW)” FRAPyList_GET _ITEM() W@ A0 K.
XA R AT B S R SR v AR AR & SR A 91 e S SN Y .

TEARE X Py_LIMITED_API fELL T, Hidk C API pRECR H 22k AT BB - e ¢ X Py_LIMITED_API
SEE XA NEE, AR T Python USRS ARG ENE, B4 W RERAG I RE .

WA Py _LIMITED_API & X, W AT AL B ABL R miFZ IR APL Y AT RE . X AEHE T+ H:
TEFIRY. Python fitAS [ rERE, (HHRFRR 2. T Py _LIMITED_APT 140 retE — Nl A
LIEY BAT B G5 Ky -olan, £H6RIRE A7) Python Al A& 76

2.1.2 ZPR APl 7R

TG EEET Py_LIMITED_APT #7841 T AL 5e & ARIEC AL I A Z IR AP o fa & ABl. Py _LIMITED_ API
O TEX, HE—A APL iSO FEHARE 2, Blaniii s L.

Py_LIMITED_APT AREARBER— AR I AER AR Python ffAS H JCRI SRR A% BN, % &
— M NULL AE SR AL, #E Python 3.9 w1, NULL BUAE S —ERAIT N, (HAE Python 3.8 1, 1%
SRR E M, S8 NULL 5 BRSNS Eebd 1T 45 A7 B

A FRZ Y E LT Py_LIMITED_APT W REEEEMIR T B H A A S iagst, BIEEil2s2i AP )—3ik

I,

T X SR, FATEBU SRR BT A Python /NRA SR M — e, I Ik I SRR IR R
HIFE .

FATIE WA F B T AP A 42 38 SCRS DA 28 2 15 S X H W1 o 52 BRAPT B9 — &0 Bl E LT
PY%LIMITED_API, DRAAEILL RSN TRARKNH (808 & 22 ARF R FETE TR ) Bk
k.

B R Z R APL I AR 2R E ) #E Python 3.8 | Jf] Py_LIMITED_API 4iiF¥ REWE LY RAELE
Python 3.12 Fizf7, {HERA—ERER Python 3.12 %% . 4E5HIHL, 7EfasE ABI R EMIHN T, ¥o2
FiL APT W] RES B 70 BRI -

22 FRHER

ABI HFEMEA (U T Python, B BT B B S sk MIRJZ AN sk e 00 X T RE ABL R H Rk
Yb, XLANFE LT A PR EATETE BT OS KAUHAL B3 .

HEPRTERR € V-6 LR AT Python BUREARBIAERE ABI 17 S @4 AMRFE Python 73 BT HYTEAE. K
H python.org ARIFZEE =570 K1) Windows 1 macOS A HUAR AT X Bl it -
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2.3 ZMR APIFIAE

FIHT, 32FR APT AL T X LL T

PyAIter Check ()
PyArg Parse ()

PyArg_ParseTuple ()

PyArg ParseTupleAndKeywords ()

PyArg UnpackTuple ()

PyArg_VaParse ()

PyArg VaParseTupleAndKeywords ()

PyArg ValidateKeywordArguments ()

PyBaseObject_Type
PyBool_FromLong ()
PyBool_Type
PyByteArraylter_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

23.
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e PyCFunction

e PyCFunctionWithKeywords

e PyCFunction_Call ()

e PyCFunction_GetFlags ()

e PyCFunction_GetFunction ()
e PyCFunction_GetSelf ()

e PyCFunction_New ()

e PyCFunction_NewEx ()

e PyCFunction_Type

¢ PyCMethod_New ()

e PyCallIlter New/()

e PyCallIlter_Type

e PyCallable_Check ()

e PyCapsule_Destructor

e PyCapsule_ GetContext ()

e PyCapsule_GetDestructor ()
e PyCapsule_GetName ()

e PyCapsule_GetPointer ()

e PyCapsule_Import ()

e PyCapsule_IsValid()

e PyCapsule_New ()

e PyCapsule_ SetContext ()

e PyCapsule_SetDestructor ()
e PyCapsule_SetName ()

e PyCapsule_SetPointer ()

e PyCapsule_Type

e PyClassMethodDescr_Type

e PyCodec_BackslashReplaceErrors ()
e PyCodec_Decode ()

e PyCodec_Decoder ()

e PyCodec_Encode ()

e PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

e PyCodec_IncrementalDecoder ()
e PyCodec_IncrementalEncoder ()

e PyCodec_KnownEncoding ()
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PyCodec_LookupError ()
PyCodec_NameReplaceErrors ()
PyCodec_Register ()
PyCodec_RegisterError ()
PyCodec_ReplaceErrors ()
PyCodec_StreamReader ()
PyCodec_StreamWriter ()
PyCodec_StrictErrors ()
PyCodec_Unregister ()
PyCodec_XMLCharRefReplaceErrors ()
PyComplex_FromDoubles ()
PyComplex_ImagAsDouble ()
PyComplex_RealAsDouble ()
PyComplex_Type
PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()
PyDescr_ NewMethod ()
PyDictItems_Type
PyDictIterItem_ Type
PyDictIterKey_Type
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/()

23.
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PyDict_GetItemWithError ()

PyDict_Items ()
PyDict_Keys ()
PyDict_Merge ()
PyDict_MergeFromSeqZ ()
PyDict_New ()
PyDict_Next ()
PyDict_SetItem()
PyDict_SetItemString()
PyDict_Size()
PyDict_Type
PyDict_Update ()
PyDict_Values ()
PyEllipsis_Type
PyEnum_Type

PyErr_BadArgument ()

PyErr_BadInternalCall ()

PyErr_ CheckSignals ()
PyErr_Clear ()

PyErr Display ()

PyErr ExceptionMatches ()

PyErr Fetch ()
PyErr Format ()
PyErr_FormatV()

PyErr GetExcInfo()

PyErr._GivenExceptionMatches ()

PyErr_NewException ()

PyErr NewExceptionWithDoc ()

PyErr_NoMemory ()

PyErr_NormalizeException ()

PyErr Occurred()
PyErr_ Print ()
PyErr_ PrintEx()

PyErr_ProgramText ()

PyErr_ResourceWarning ()

PyErr_ Restore()

18
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e PyErr SetExcFromWindowsErr ()
e PyErr SetExcFromWindowsErrWithFilename ()
e PyErr SetExcFromWindowsErrWithFilenameObject ()

e PyErr SetExcFromWindowsErrWithFilenameObjects ()

e PyErr SetExcInfo()

e PyErr SetFromErrno ()

e PyErr SetFromErrnoWithFilename ()

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

e PyErr SetFromWindowsErrWithFilename ()

e PyErr SetImportError ()

e PyErr SetImportErrorSubclass ()

e PyErr SetInterrupt ()

e PyErr SetInterruptEx()

e PyErr SetNone ()
e PyErr SetObject ()

e PyErr_ SetString/()

e PyErr SyntaxLocation ()

e PyErr SyntaxLocationEx ()

e PyErr WarnEx ()
e PyErr WarnExplicit ()

e PyErr WarnFormat ()

e PyErr WriteUnraisable ()

e PyEval_ AcquireLock ()

e PyEval_AcquireThread()

e PyEval_CallFunction ()

e PyEval_CallMethod()

e PyEval CallObjectWithKeywords ()

e PyEval_ EvalCode ()

e PyEval_FEvalCodeEx ()
e PyEval_EvalFrame ()

e PyEval_FEvalFrameEx ()
e PyEval_ GetBuiltins()
e PyEval GetFrame ()

e PyEval_ GetFuncDesc ()

2.3. B[R APIBIAE
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PyEval_GetFuncName ()
PyEval_GetGlobals ()
PyEval_GetLocals ()
PyEval_InitThreads ()
PyEval_ReleaseLock ()
PyEval_ ReleaseThread()
PyEval_RestoreThread()
PyEval_SaveThread/()
PyEval_ThreadsInitialized()
PyExc_ArithmeticError
PyExc_AssertionkError
PyExc_AttributeError
PyExc_BaseException
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError
PyExc_BytesWarning
PyExc_ChildProcessError
PyExc_ConnectionAbortedError
PyExc_ConnectionError
PyExc_ConnectionRefusedError
PyExc_ConnectionResetError
PyExc_DeprecationWarning
PyExc_EOFError
PyExc_EncodingWarning
PyExc_EnvironmentError
PyExc_Exception
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_FutureWarning
PyExc_GeneratorExit
PyExc_IOError
PyExc_TImportError
PyExc_ImportWarning

PyExc_IndentationError

20
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PyExc_IndexError
PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_OSError

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferencekError
PyExc_ResourceWarning
PyExc_RuntimeError
PyExc_RuntimeWarning
PyExc_StopAsynclteration
PyExc_Stoplteration
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

23.
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e PyExc_UserWarning

e PyExc_ValueError

e PyExc_Warning

e PyExc_WindowsError

e PyExc_ZeroDivisionError
e PyExceptionClass_Name ()
e PyException_GetCause ()

e PyException_GetContext ()
e PyException_GetTraceback ()
e PyException_SetCause ()

e PyException_SetContext ()
e PyException_SetTraceback ()
e PyFile FromFd()

e PyFile GetLine()

e PyFile WriteObject ()

e PyFile WriteString/()

e PyFilter_ Type

e PyFloat_AsDouble ()

e PyFloat_FromDouble ()

e PyFloat_FromString ()

e PyFloat_GetInfo()

e PyFloat_GetMax ()

e PyFloat_GetMin ()

e PyFloat_Type

e PyFrameObject

e PyFrame_GetCode ()

e PyFrame_GetLineNumber ()
e PyFrozenSet_New ()

e PyFrozenSet_Type

e PyGC_Collect ()

e PyGC_Disable ()

e PyGC_Enable ()

e PyGC_IsEnabled()

e PyGILState_Ensure ()

e PyGILState_GetThisThreadState ()

e PyGILState_Release ()
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e PyGILState_ STATE

e PyGetSetDef

e PyGetSetDescr_Type

e PyImport_AddModule ()

e PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

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

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTag ()

e PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

e PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
e PyImport_ImportModule ()

e PyImport_ImportModuleLevel ()

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

e PyIndex_Check ()

e PyInterpreterState

e PyInterpreterState_Clear ()

e PyInterpreterState_Delete ()

e PyInterpreterState_Get ()

e PyInterpreterState_GetDict ()

e PyInterpreterState_GetID()

e PyInterpreterState_New()

e PyIter_ Check/()

e PyIter Next ()

e PyTter_Send()

e PyListIter_Type

e PyListRevIter_ Type
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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
PyLongRangelter_Type
PyLong_AsDouble ()
PyLong_AsLong ()
PyLong_AsLongAndOverflow()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow()
PyLong_AsSize_t ()
PyLong AsSsize_t ()
PyLong_AsUnsignedLong ()

PyLong_AsUnsignedLongLong ()

PyLong_AsUnsignedLongLongMask ()

PyLong_AsUnsignedLongMask ()
PyLong_AsVoidPtr ()
PyLong_FromDouble ()
PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong_FromSize_t ()

PyLong FromSsize_ t ()

PyLong FromString()
PyLong_FromUnsignedLong ()
PyLong_FromUnsignedLongLong ()
PyLong_FromVoidPtr ()

PyLong_GetInfo ()

24
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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
PyMemoryView_FromMemory ()
PyMemoryView_FromObject ()
PyMemoryView_GetContiguous ()
PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef
PyModuleDef_BRase
PyModuleDef Init ()
PyModuleDef_Type
PyModule_ AddFunctions ()
PyModule AddIntConstant ()
PyModule_AddObject ()
PyModule_AddObjectRef ()
PyModule_ AddStringConstant ()
PyModule AddType ()
PyModule_Create2 ()

PyModule_ExecDef ()
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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 ()
PyNumber InPlaceSubtract ()
PyNumber_InPlaceTrueDivide ()
PyNumber_InPlaceXor ()
PyNumber_Index ()

PyNumber_ Invert ()

PyNumber_Long ()
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PyNumber_ Lshift ()

PyNumber_MatrixMultiply ()

PyNumber Multiply()
PyNumber_Negative ()
PyNumber_Or ()
PyNumber_Positive()
PyNumber_ Power ()
PyNumber_Remainder ()
PyNumber_Rshift ()
PyNumber_ Subtract ()
PyNumber_ToBase ()
PyNumber_ TrueDivide ()
PyNumber_Xor ()
PyOS_AfterFork ()
PyOS_AfterFork_Child()
PyOS_AfterFork_Parent ()
PyOS_BeforeFork ()
PyOS_CheckStack ()
PyOS_FSPath ()
PyOS_InputHook
PyOS_InterruptOccurred()
PyOS_double_to_string()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
PyOS_setsig()
PyOS_sighandler_t
PyOS_snprintf ()
PyOS_string to_double ()
PyOS_strtol ()
PyOS_strtoul ()
PyOS_vsnprintf ()
PyObject
PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()
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PyObject_AsCharBuffer ()
PyObject_AsFileDescriptor ()
PyObject_AsReadBuffer()
PyObject_AsWriteBuffer ()
PyObject_Bytes ()
PyObject_Call()
PyObject_CallFunction ()
PyObject_CallFunctionObjArgs ()
PyObject_CallMethod()
PyObject_CallMethodObjArgs ()
PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc()
PyObject_CheckReadBuffer ()
PyObject_ClearWeakRefs ()
PyObject_DelItem/()
PyObject_DelltemString()
PyObject_Dir ()
PyObject_Format ()
PyObject_Free ()
PyObject_GC_Del ()
PyObject_GC_IsFinalized()
PyObject_GC_IsTracked()
PyObject_GC_Track()
PyObject_GC_UnTrack ()
PyObject_GenericGetAttr ()
PyObject_GenericGetDict ()
PyObject_GenericSetAttr()
PyObject_GenericSetDict ()
PyObject_GetAlIter()
PyObject_GetAttr()
PyObject_GetAttrString()
PyObject_GetItem()
PyObject_GetIter()
PyObject_HasAttr ()

PyObject_HasAttrString/()
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PyObject_Hash ()

PyObject_HashNotImplemented ()

PyObject_Init ()
PyObject_InitVar/()
PyObject_IsInstance()
PyObject_IsSubclass()
PyObject_IsTrue ()
PyObject_Length ()
PyObject_Malloc ()
PyObject_Not ()
PyObject_Realloc ()
PyObject_Repr ()
PyObject_RichCompare ()

PyObject_RichCompareBool ()

PyObject_SelflIter ()

PyObject_SetAttr()

PyObject_SetAttrString/()

PyObject_SetItem()
PyObject_Size()
PyObject_Str()
PyObject_Type ()
PyProperty_Type
PyRangelIter_Type
PyRange_Type
PyReversed_Type
PySeqlter_New()
PySeqlter_Type
PySequence_Check ()
PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice ()
PySequence_Fast ()
PySequence_GetItem()

PySequence_GetSlice ()
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PySequence_1In ()
PySequence_InPlaceConcat ()
PySequence_InPlaceRepeat ()
PySequence_Index ()
PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice ()
PySequence_Size ()
PySequence_Tuple ()
PySetIter_Type

PySet_Add ()

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

PySet_Pop ()

PySet_Size()

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

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

PySuper_Type
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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 ()
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PyThread_get_key_value ()

PyThread_get_stacksize ()

PyThread _get_thread_ident ()

PyThread_get_thread_native_id()

PyThread_init_thread()
PyThread_release_lock ()
PyThread_ set_key_value ()

PyThread_set_stacksize ()

PyThread_start_new_thread()

PyThread_tss_alloc()
PyThread_ tss_create()
PyThread_tss_delete ()
PyThread_tss_free()
PyThread_tss_get ()
PyThread tss_1is_created()
PyThread_tss_set ()
PyTraceBack_Here ()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelIter_Type
PyTuple_GetItem()
PyTuple_GetSlice ()
PyTuple_New()
PyTuple_Pack ()

PyTuple SetItem()
PyTuple_Size ()
PyTuple_Type
PyTypeObject
PyType_ClearCache ()
PyType_FromModuleAndSpec ()
PyType_FromSpec ()
PyType_FromSpecWithBases ()
PyType_GenericAlloc()
PyType_GenericNew ()
PyType_GetFlags ()
PyType_GetModule ()
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e PyType_GetModuleState ()

e PyType_GetSlot ()

e PyType_IsSubtype ()

e PyType_Modified()

e PyType_Ready ()

e PyType_Slot

e PyType_ Spec

* PyType_Type

e PyUnicodeDecodeError_Create ()

e PyUnicodeDecodeError_GetEncoding ()
e PyUnicodeDecodeError_GetEnd/()

e PyUnicodeDecodeError_GetObject ()

e PyUnicodeDecodeError_GetReason ()

e PyUnicodeDecodeError_GetStart ()

e PyUnicodeDecodeError_SetEnd/()

e PyUnicodeDecodeError_SetReason ()

e PyUnicodeDecodeError_SetStart ()

e PyUnicodeEncodeError_GetEncoding()
e PyUnicodeEncodeError_GetEnd/()

e PyUnicodeEncodeError_GetObject ()

e PyUnicodeEncodeError_GetReason ()

e PyUnicodeEncodeError_GetStart ()

e PyUnicodeEncodeError_SetEnd()

e PyUnicodeEncodeError_SetReason ()

e PyUnicodeEncodeError_SetStart ()

e PyUnicodeIter_Type

e PyUnicodeTranslateError_GetEnd/()

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

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

e PyUnicode_AppendAndDel ()

e PyUnicode AsSASCIIString/()

2.3. B[R APIBIAE 33



The Python/C API, %7 3.10.18

PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObiject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatinlString/()
PyUnicode_AsMBCSString/()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()
PyUnicode_AsUTF16String()
PyUnicode_AsUTF32String ()
PyUnicode_AsUTF8AndSize ()
PyUnicode_AsUTF8String/()
PyUnicode_AsUnicodeEscapeString ()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString/()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()

PyUnicode_DecodeRawUnicodeEscape ()
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PyUnicode_DecodeUTF16 ()
PyUnicode_DecodeUTF16Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTFS8 ()
PyUnicode_DecodeUTF8Stateful ()
PyUnicode_DecodeUnicodeEscape ()
PyUnicode_EncodeCodePage ()
PyUnicode_EncodeFSDefault ()
PyUnicode_EncodeLocale ()
PyUnicode_FSConverter ()
PyUnicode_FSDecoder ()
PyUnicode_Find()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV ()
PyUnicode_ FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_GetSize()
PyUnicode_InternFromString()
PyUnicode_InternImmortal ()
PyUnicode_InternInPlace ()
PyUnicode_IsIdentifier()
PyUnicode_Join ()
PyUnicode_Partition ()
PyUnicode_RPartition ()

PyUnicode_RSplit ()
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PyUnicode_ReadChar ()
PyUnicode_Replace()
PyUnicode_Resize ()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines ()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type
PyUnicode_WriteChar ()
PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
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 ()
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Py_FileSystemDefaultEncodeErrors
Py_FileSystemDefaultEncoding
Py Finalize()

Py FinalizeEx ()

Py _GenericAlias ()

Py _GenericAliasType
Py_GetBuildInfo ()
Py_GetCompiler ()
Py_GetCopyright ()

Py GetExecPrefix()

Py _GetPath()
Py_GetPlatform()

Py GetPrefix()
Py_GetProgramFullPath ()
Py_GetProgramName ()

Py _GetPythonHome ()
Py_GetRecursionLimit ()
Py_GetVersion ()
Py_HasFileSystemDefaultEncoding
Py_IncRef ()
Py_Initialize()
Py_InitializeEx()
Py_Is()

Py _IsFalse()
Py_IsInitialized()
Py_IsNone ()

Py_IsTrue ()

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

Py _NewRef ()
Py_ReprEnter()

Py _ReprLeave ()
Py_SetPath()

Py_SetProgramName ()
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Py_SetPythonHome ()

Py_SetRecursionLimit ()

Py _UCS4

Py UNBLOCK_THREADS
Py_UTF8Mode

Py _VaBuildValue ()
Py XNewRef ()
Py_intptr_t

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

hashfunc
initproc
inquiry
iternextfunc
lenfunc

newfunc
objobjargproc
objobjproc
reprfunc
richcmpfunc
setattrfunc
setattrofunc
setter
ssizeargfunc
ssizeobjargproc
ssizessizeargfunc

ssizessizeobjargproc
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e symtable

e ternaryfunc
e traverseproc
e unaryfunc

e Visitproc
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CHAPTER 3

HEE% API

ACEE Y RO SR VR AT AE SO G X PR AR Python GRS, (HE N SLVFIRLE S A0 A 75X
SRR TR HL

X 28 bR B P A LA T DA 32 6 E B B R R AT S E W IE S, W B RTSAT 5 A Py_eval_input,
Py_file_input PAJ Py_single_input. XERFSRIERZENNENES MR B AR .

Note also that several of these functions take FILE * parameters. One particular issue which needs to be handled carefully
is that the FILE structure for different C libraries can be different and incompatible. Under Windows (at least), it
is possible for dynamically linked extensions to actually use different libraries, so care should be taken that FILE*
parameters are only passed to these functions if it is certain that they were created by the same library that the Python
runtime is using.

int Py_Main (int arge, wechar_t **argy)
Part of the Stable ABL £FXIFRUEMRERR I FHRE)T . HR A T Python FFEFHR nl i AR 7 o PIrdRALR arge
Ml argy TE 224 5645 C BT main () BREGIESHIE CREARSE H P E0iE S KigEEgh) . —4 &
BRI E SRS EE N (ESEG)E P ERFR I AN EARNSPEN) . IR R
IEFRE (BIRT IS WEREMERA 0, GRAERE 5] & R a R B R e 1, s iR g 251
FNREFRS A R Python Ay 47 3R [A] 2.
WERARG R T — M HAM & TR systemExit, MERBCRFA LSRN 1, iRk,
H3py InspectFlag ibRKHFiNE .

int Py_BytesMain (int argc, char **argv)
Part of the Stable ABI since version 3.8. 25l TPy _Main () {H argv B— & F TR EUAH.

3.8 FrIIfE.
int PyRun_AnyFile (FILE *fp, const char *filename)
XRER R PyRun_AnyFileExFlags () WFACIGEED, K closeit B& 0 Tk flags %>k NULL.
int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags * flags)
XRER N PyRun_AnyFileExFlags () WFEAIEED, K closeit ZH5EH 0.,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
X R PyRun_AnyFileExFlags () WIRLIEE D, Ff flags 8% K NULL,
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags * flags)
WS fp 45 10— A 5 006 B % A (B R A s 2 B A B Unix B &) B S0, IR
[BlPyRun_InteractiveLoop () W{E, HWIREIPyRun_SimpleFile () W45 H . filename £ {8
ARG G (sys . get filesystemencoding () Kf#MS. MR filename ) NULL, MpR%I2
i "222" VB4 . R closeit HEAH, XS HE PyRun_SimpleFileExFlags () & [m 2 #f
DEIP

int PyRun_SimpleString (const char *command)
X2 EH X R PyRun_SimpleStringFlags () WRALIE D, ¥PyCompilerFlags® S H
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
T4 flags 248, 76 __main__ BIHHHAT Python JEARS . QIR _ main_ MAFETE, EXRFHEIE. B
itz el 0, WARG &S WLRIE -1, AERAEAG R, W TLEFRSREEE . XT flags 198 L,
ZH T 3.
THEBARG A T —MEHA & T RAEBR systemExit, MRECRFASRE -1, iR H IR,
HB py InspectFlag it KEFiXE .

int PyRun_SimpleFile (FILE *fp, const char *filename)
XX Nl PyRun_SimpleFileExFlags () WIfRALIREE D, 5 closeit ¥ 0 T flags %5 NULLS,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
XRER N PyRun_SimpleFileExFlags () WRIALIREET, ¥4 flags 14 NULL,

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags * flags)
FAUTFPyRun_SimpleStringFlags (), {H Python JAATHZM fp BERINA R —WNAFH I FAFH .
filename Y X4, RS filesystem encoding and error handler SefftS . QN5 closeit JyEAR, W SC{4F
Y¥FE PyRun_SimpleFileExFlags () 1R [BZ Hi#E <M.

H:f@: AE Windows |, fp W24 A —dEHI AT IF (B fopen (filename, "rb")). 73], Python Af
RETCYA IE AL PRI AT LE 4745 04T I AR SO

int PyRun_InteractiveOne (FILE *fp, const char *filename)
XREI N R PyRun_InteractiveOneFlags () BIfALIRIZE T, KF flags %k NULL,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags * flags)
WA flags ZBEIBOT AT R B 5 2 B AH RIS — 25180 1 PRI sys . ps1 Ml
sys.ps2 WHER. filename Y48 [l filesystem encoding and error handler S fHR5S o

2 ANOETI TR O, AR5 AR w WHR A -1, 303 QR A A b4 52 R |1 3k H />4 Python
IR Z A ) errcode. h G SR HE RIS . (FTER errcode.h K4 Python.h Tl
1, AR FE AL s, )

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

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags * flags)
IO 53 % 4 MR ) B 513k EOF. J PH 351 ] sys.pst Al sys.ps2 M
TN filename Y{§i [ filesystem encoding and error handler SEfff% . 24{7F EOF B [E 0, BEE 24 5 M
R ] — 15

int (*PyOS_InputHook) (void)
Part of the Stable ABL R AR HFE A —NEA) int func (void) MRS, ZERECEAE Python Ay
FEAS PR AT BT 25 PR IR 48 R - A Ze st i AP R R o G BB 29 20 o J B XA B R R R i
R PR AT S R HAt SR ER T, iR Python i3 Hf Modules/_tkinter.c FFii il

char *(*PyOS_ReadlineFunctionPointer) (FILE*, FILE*, const char*)
B AR TS n)— N R BN char *func (FILE *stdin, FILE *stdout, char *prompt) [
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PRAL, SR U R R AR — AT A BRI PR AR . 2% bR B T A A SR E A H prompt ANy
NULL #ithi e, SR E AR R HE R A SCHFREI— T A, RIS RFAFR . BN, readline
REHORE XA 8 TS B PR A T AR tab SR SF DI RE

IR E— A PyMem_RawMalloc () B{PyMem_RawRealloc () SRR FAFE, B MR EAH
BN NULL,

IE 3.4 ME U 45 R 0 PyMem RawMalloc () B{PyMem_RawRealloc () 43 FEe, T A &
EEPyMemiMalloc () ﬁPyMemﬁRealloc () Be.

PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
BEME: #a95I A @Y MiPyRun_StringFlags () WfLMEEH , Ff flags K NULL.

PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompil-
erFlags *flags)
BwEME: #ag 51 R . TEHRXAGE globals Fil locals 15 & 1) R SCHEATR B str 1) Python JEAURD , FH-61 T A
flags 36 E G IRERIENR . globals WA R—AFHL; locals W DARATASEEL T WLEH MU X 5 . TS start
FRE T W A9 R BT IR A 1 AR TEAT «

R ELREA S Python X GAATHOLE R, sF QRG] A& T 58 Wik [m] NULL.
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
BEME: #ag5I R R T PyRun_FileExFlags () WIRMLIGEE T, XF closeit ih 0 I4F flags
% NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals, int
closeit)

BEME: a9l A .. XX P PyRun_FileExFlags () WEALIEET, K flags K NULL,

PyObject *PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject
*locals, PyCompilerFlags *flags)
BEME: #Fay A . XX N PyRun_FileExFlags () WRILIREE D, 6 closeit 3%k 0.

PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject
*locals, int closeit, PyCompilerFlags * flags)
BwEME: #egFI A . KRITPyRun_StringFlags (), {H Python YRS ZM fp BETA 22— NAF
I FRFER o filename NN S4B filesystem encoding and error handler AR . NS closeit
B, MSCRAEPYyRun_FileExFlags () IRIAIZ Hi#E KA .

PyObject *Py_CompileString (const char *str, const char *filename, int start)
BWEME: #4951 8 . Part of the Stable ABL X241 % NEIPy_CompileStringFlags () WTRifLIRIE T,
+F flags B>H NULL.
PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompilerFlags
*flags)
B #eg7I R XRHX NPy _CompileStringExFlags () WRIALIUE O, K optimize ¥
— 1 o

PyObject *Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompilerFlags
*flags, int optimize)
BEME: #reg71R o AT str TG Python JEACHY, IR MRS . JHIRIERTH start 4515 X
AR A FR ] T e i AURS HF LYl Py_eval_input, Py_file input B{ Py_single_input.
Hi filename $5 € 1) SCIF44 200 HI AR A 18 AR 0 52 5 7T 6 HH BUAE W15 B B SyntaxError S iHE .
T SRR O B AR BT B A 13 0 )b bR SR 3R [B] NU LT

HERY optimize 558 HFARIALIAN s (H -1 F5E$% 5 -0 WAl (A A AR e LAk g . SN 15 O
(TEflfe; __debug_ WE{H). 1 BE @R, __debug_ SAMRME) B 2 CORFATH BRI .

3.4 BRI HE.
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PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags, int optimize)
BEE: #Hey5l . 5Py CompileStringObject () Z5{Y., 1B filename J2 DAfilesystem encoding and
error handler ffRS H T8 .

3.2 B fE.

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
B #6432 B . Part of the Stable ABL X B4 4 PyEval EvalCodeEx () WIfdifbiRIE D, W
RIS, PAS A Ryl Rl i . HA S i 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)
BWMA: #Hh93] A . Part of the Stable ABL Xf—ANFil g A AURDRS GORAA, Jy HOREZS VRS E B PRI
BLERSE 4R B i, SRR R R, SR RETFAIEOAER A, R KT SHRE
AR ML A R TT R S P TR AR
type PyFrameObject
Part of the Limited API (as an opaque struct). JAT-HRMWIRT 51 C XTERE5M A . 27 )2 B o] BEAEAT Al
IR A
PyObject *PyEval_EvalFrame (PyFrameObject *f)
BEME: #FHe93| A . Part of the Stable ABL Xf— P HATWORIE . X 24 %fPyEval _EvalFrameEx () )
fRTARHRCE 11, T ORERR 1) T 3

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
wefi: #a95| . Part of the Stable ABL X g Python fRREZFT AFIEMINY T pRE. ST S AH I
AR AT, AR TR AR IR 5 ZERA TR o BN throwflag T8 B8 W] DARS 20—
FNFME, WESECLRMLH— 57 XSSP TR SR throw O Jrik.
£ 3.4 U R & — R, AR A S EBO 2 57 0 h i 5

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)

B RR B B WY B SRAE T IEAR . AR R [0 B, 2R IOt 2z o] B

int Py_eval_input
Python ik H I T I ZR ARG S WA Py_Compilestring () .

intPy_file_input
Python 154 H I F M SO B Rt IR S BGE ) SRR 167755 Bl Py_CompileString () (i X
SEAESIFAE KK Python YRS I LG 9455

int Py_single_input
Python i H I T MR MR IGFT 55 WGPy _CompileString () ffiff]. XM T H ARG
{2 DR R

struct PyCompilerFlags
D I RAF G e AR R S A M 0r T A AU g i i 00, BN int £lags R, AT
MBI TR L, EXFF N PyCompilerFlags *flags R A ERXMGHL T, from _ future
import AJPAMEIL flags.

4 pyCompilerFlags *flags A NULL W}, cf_flags ¥ ¥ 41EET 0 KA, WAL/ from
__future__ import FrFBUNBHASH LR

int cf_flags
AR TR o
int cf_feature_version
of _feature_version J2- Python /MRS . B 24891451k~ PY_MINOR_VERSION,

WFBEIA S B2, 24 BACYTE of_flags % ¥ | PyCF_ONLY_AST JHEFRE A 29 H
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e 3.8 MRE T SN T of _feature_version FEk .

int CO_FUTURE_DIVISION
XAPRERLATTE flags HL B AIISEREZTAT / Wiy PEP 238 FiflER) “HIRIE".
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CHAPTER 4

51 AT

AT ZR RN T Python R YT IV

void Py_ INCREF (PyObject *0)
FIR NG 0 RIL—H i strong reference, FEWIZNFRIELERLME I HA N HT S -

IR BG4 S i borrowed reference JFHEE A strong reference. Py NewRef () EREUW] 4% F S 28T

Hstrong reference.

WG R)E, AWM Py_DECREF () BEIE .

WX AN NULL; QISRARAS R & EAN N NULL, 3Py _XINCREF ().
Do not expect this function to actually modify o in any way.

void Py_XINCREF (PyObject *0)
5Py INCREF () 25l {HXIS 0 AILAH NULL, FEIXMPEOL T bR ECRHE A AR

RS Py_XNewRef () o

PyObject *Py_NewRef£ (PyObject *0)
Part of the Stable ABI since version 3.10. “H ¥R E)|@— ¥ strong reference: 1£ o LY Py _INCREF ()
RIS 0.

NPT B X A strong reference i, W 2ATEH: B Py _DECREF () RG] H .
K42 0 WA A NULL; 405 o AT PAH NULL W i Py XNewRef () .
IR

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

] PAE R

self->attr = Py_NewRef (obj);

FEZ R Py_INCREF (),

3.10 Hi I HE.
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PyObject *Py_XNewRef (PyObject *0)
Part of the Stable ABI since version 3.10. 250 T-Py_NewRef (), {H¥4 o W[ PAH NULL,

AN 0 i NULL, % pRE - RfaR [F] NULL,
3.10 F e

void Py_ DECREF (PyObject *0)
R — MR IBIX G 0 Wystrong reference, RIS AN FEHLE -

M85 Jei—Astrong reference BERERUT (BIXT 05 | FHTTEAE A 0, RF ML i 4 4 it JE 2584 1Y deallocation
PRAL (B2 N NULL),

L BRI ESCHE # 15 H TAEAR R R I BT B — A strong reference.
WA A NULL; QISRARANRERf € B AN NULL, i Py_XDECREF () .

Do not expect this function to actually modify o in any way.

e BEREOT T EULE Python AT HE AR (FIWY4—ANHE __del () FriAmZRHlg;
FERC 2 W) o ARSI ) T A SPAERE, BT AT BEYS B 1717 T & Python
SRR, X ME A 4 R AR B KU R R AE Py _DECREF () # i H F 2 BB 24 40T
SERFIRZS . BN, A1 v g 0 5 A AR 7 24 K5 A I B X 52 ) 5 | P 8 DL 1) — A1 B A o
BUEANFREIREER, R G RIGEAE ER ] Py_DECREF () .

void Py_XDECREF (PyObject *0)
5Py DECREF () 2K, {HXT 5 o W[ PLN NULL, ¥EiX Ff i 00 T b0 oA B0 3% A F T 2028 R
HPy_ DECREF () /45 [FFEE T Bbab .

void Py_ CLEAR (PyObject *0)
FER— R AT 0 Wystrong reference. XA DAY NULL, FECE OL N %A AR s 7EHARE
OLUFHBER S5Py DECREF () MF, KT HSHB PN NULL, $XFPy_DECREF () W& EA
T IRt 4, R 7 S g — AN AR S e RS | 2 B S 8050 NULL,

T BRI 10— A E R NSO )R] BER 2k P 0 B 5 L I O i e — o
void Py_IncRef (PyObject *0)

Part of the Stable ABL. FE/RIKE—FRIAINTE o (A Pistrong reference, Py XINCREF () BBREURAS . BH[
# T Python 51 TR B KA -
void Py_DecRef£ (PyObject *0)

Part of the Stable ABL BEiL—" M8 WX o Wstrong reference, Py XDECREF () WEREURA . BRI 9T
Python HizfTH SR A

PAR B BB A v TE R ORE S B 0 N ER B H: _Py_Dealloc(), _Py_ForgetReference(),
_Py_NewReference () ANAFE Py_RefTotal,

48 Chapter 4. 5|FHt#



CHAPTER B

FELE

AREEAIA ) LR LR AL BEAI il A Python 39 . [ /%2 Python S A BEAY BRIV UR R B2 . B T
PEISEAT 58 POSIX errno Akt (BAAE) A— Mol KM SERI & RE R . KZE C APT s EUE A
NPT FFAB ST . KZ 8 C AP s BB 2Rk o] — N E SRR A% . QR E AT 23R (8] — 55 W & 2z (3]
N;IJLL, BCE AR E MY 23 [l — B 2k 0] -1 (BIAMFOL: PyArg_* R E] 1 s BN 0 Fmk
0 -

AR, IR RASH ARG A TR RE, SR WE, RIS R IR E,
XEFEEFER ] DAE NULL (RS0 A2 R, Fln, s 28808 NULL, RANEEE — 1 E NULL 1)
[l o

—A R R T E YA B BB MM A 5T R O, Gl A S BCEAE DRSBTS R B 2 48k
BT ME AT RIS L, R B HAA A RIS m (i R s N A2 ie) 4
RAMERT AL, W RV IE R HIAREL . WAt — sk ], IR A —E B R e aE T
BTG MUREFR DA ISRV 0%, X Python/C APT f e i AT BEA A HUAYAT N, IF HoalhES
PASE R AR ) 7 R I

MR FHRIERAS AL sys.exc_info () BIIITER. Bl M Y M AN 2 (CrEie eeil), mis
FAERPR R GRS H (R C2E Ik e ) .

5.1 ITEFO;HIE

void PyErr_Clear ()
Part of the Stable ABL JERETIRTGRr . WA BB R R~a, WASHEEN.

void PyErr_ PrintEx (int set_sys_last_vars)
Part of the Stable ABL ¥FRUERIMIFTEI ] sys . stderr HIFERERIE A . RIS IRE SystemExit,
REAPE O AT RS, H iR Python ##2, I /R SystemExit SLAIHgE 4R .

FUEAEATF DRIE /N5 DO A 76 SR X R, 15 05X 2 e B3R!
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W5 ser_sys_last_vars IEZE, N|AFH sys.last_type, sys.last_value fll sys.last_traceback
Ko s BT B S I 2R3, (R el

void PyErr_Print ()
Part of the Stable ABL. PyErr_PrintEx (1) B 54,

void PyErr_ WriteUnraisable (PyObject *obj)
Part of the Stable ABL {§i i 24 Hi 5% Al obj 50 sys.unraisablehook () .

YRE TR, (HEREAR A AT RESE PR A R, XA KU sys . stderr $THI A EE(E
Bo Blan, 24 __del () Jrikm R4S w XA~ R AL

R EE T ERASEL obj BATTI, SRS ER R AR W i R B B TR S0, AIRTTRE, obj MARASHE
ITEEE S THE

A JH L PR O L TR B — S S

5.2 filth &%

XL PR AT B AR B AT AR B D s e O TR, — e B IR AR u] NULL 5%, DAEIT

return 1A,

void PyErr_SetString (PyObject *type, const char *message)
Part of the Stable ABL X2 W B RIG RN ari i M sl B—DSHEEERFELEA, Elw AR
HESY, Bl PyExc_RuntimeError. MRIGEE NEAIE B 1 strong reference (FIANE I Py_INCREF ()).
BOASHRRFERINE B utf-8" IS,

void PyErr_SetObject (PyObject *type, PyObject *value)
Part of the Stable ABL BLpREEMIF PyErr Setstring (), HRAVHMRNRFEN “E” fHELE 1
Python X§4,

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
BREE: 184 NULL. Part of the Stable ABL XA E T — MMEiRTE~esH Hig M T NULL, ex-
ception %24 Jg— > Python W) H k. formar FIFH 5 1) 2 28 IA% AL X ARG B e
5PyUnicode_FromFormat () HEMFHS XHUE. format J&—4> ASCIL 4itid 7478

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)

BEME: 8% NULL. Part of the Stable ABI since version 3.5. fIPyErr Format () [, {HEREZ—
va_list RHPSHON AN BN SHLE.

3.5 B .

void PyErr_SetNone (PyObject *type)
Part of the Stable ABL XJ2 PyErr_SetObject (type, Py_None) HfEi5.

int PyErr BadArgument ()
Part of the Stable ABL X /& PyErr_SetString (PyExc_TypeError, message) W5, HH mes-

sage 1G] T AR S RO BB B RZ T A .

PyObject *PyErr_NoMemory ()
AWEMA: {8k NULL. Part of the Stable ABIL jXJ& PyErr_SetNone (PyExc_MemoryError) 5 ;
‘BakW NULL , DAY NFEFERN, XS BLR S0 A return PyErr_NoMemory () ; .

PyObject *PyErr_SetFromErrno (PyObject *type)
RAWEMA: 18k NULL. Partof the Stable ABL X 2 MEREREL, 24 C FEREUR P4ERIT X E errno i,
XA R LA R . EWE—ANITHNSR, HE TR BE errno, 25 302 A V1Y 8 5T B
(M strerror () KB, X5 PyErr_SetObject (type, object)., ¥£ Unix |, Y4 errnoff
5e EINTR , RIS RGNS, ARSI pyEre_CheckSignals (), QIRWCE T RIS
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v, DPRF AR BN . ZERBUKIEIR ] NULL , PR R G0 E A R AR ), [ 28 AR S0 ) o e
REATPA B i, return PyErr_SetFromErrno (type) ;.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject * filenameObject)
HREME: 184 NULL, Part of the Stable ABL. 28{l) FPyErr_SetFromErrno () , MIIBIAT N2 U05HE
filenameObject N>k NULL , ‘B RHE N8 =N SEL LS rype BIFITEREL . 2801, 7F OSError {
Wi, filenameObject ¥ 1 % i X 5 LB £1ilename JE .

PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,
PyObject * filenameObject2)
#” W 4 & A NULL, Part of the Stable ABI since version 3.7. O (V)
FPyErr_SetFromErrnoWithFilenameObject () , (B2 3% — /> filename X} 4%, fF 24—

A2 WA filename (14 pREICR ISl 5 A 152«
3.4 e
PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)

AW {8k NULL. Partof the Stable ABL 24{l) FPyErr SetFromErrnoWithFilenameObject (),
B4 A C FZAFERERE T . filename 12 [T filesystem encoding and error handler fERSH]

PyObject *PyErr_SetFromWindowsErr (int ierr)
#RW i @A NULL., Part of the Stable ABI on Windows since version 3.7. This is a convenience function
to raise WindowsError. If called with ierr of 0, the error code returned by a call to GetLastError ()
is used instead. It calls the Win32 function FormatMessage () to retrieve the Windows description of error
code given by ierr or GetLastError (), then it constructs a tuple object whose first item is the ierr value
and whose second item is the corresponding error message (gotten from FormatMessage () ), and then calls
PyErr_SetObject (PyExc_WindowsError, object). This function always returns NULL.

B] H 4 Windows.,

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
# w© {4: 18 4 NULL, Part of the Stable ABI on Windows since version 3.7. 2 1
FPyErr_SetFromWindowsErr () , KiAMASEEEEMh k1) 28,

B] F 4 Windows.,

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
R W fA: 1@ 4 NULL, Part of the Stable ABI on Windows since version 3.7. kT
PyErr_SetFromWindowsErrWithFilenameObject () , {H & filename 2 DL C &5 FE XL
it filename 2L RG0S (os. fsdecode () fiRliH ki1
u] F 4 Windows.,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject

*filename)
R W fA: 1@ 4 NULL, Part of the Stable ABI on Windows since version 3.7. kT
PyErr_SetFromWindowsErrWithFilenameObject () , #iIMSEFEE Tfil & m) Fap2ial,

|] H M Windows.,
PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, Py-
Object  *filename,  PyObject
*filename?2)
R © 4i: f& A NULL, Part of the Stable ABI on Windows since version 3.7. 2 1
FPyErr_SetExcFromWindowsErrWithFilenameObject () , {H & ¥ 5% 5 — /> filename X}

%
B] F 4 Windows.,
3.4 B fe.
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PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char
*filename)
# w© {4: 1@ A NULL, Part of the Stable ABI on Windows since version 3.7. 2 1
FPyErr _SetFromWindowsErrWithFilename () , %RANSEFE BB M A ) Fa2RA,

B] F 4 Windows.,
PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
RWE: &4 NULL. Partof the Stable ABI since version 3.7. X Zfih % ImportError [{FRERE. msg

PN T B A o name Al path , (FRETPAKH NULL ), $FHRBHEE ImportError XfW Y
JE M name fil path,

3.3 B fE.

PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, Py-
Object *path)
AW E: 184 NULL, Partof the Stable ABI since version 3.6. flPyErr_SetImportError () 2RI, 1H
XA BRESCVFHEE— ImportError Ik .

3.6 B fE.

void PyErr_ SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
BCEY IR SCE, ATAIRFS S . WERM IR F A E syntaxError , MEREBIMYEN,
SEATHTFREINN R 2 SyntaxError.

3.4 BN fE.

void PyErr_ SyntaxLocationEx (const char *filename, int lineno, int col_offset)
Part of the Stable ABI since version 3.7. 28{l, T'PyErr_SyntaxLocationObject (), {H filename 2
H filesystem encoding and error handler RS F 75

3.2 B fE.

void PyErr_ SyntaxLocation (const char *filename, int lineno)
Part of the Stable ABL 25Ul T-PyErr _SyntaxLocationEx (), {HEBE T col_offset parameter 25,

void PyErr BadInternalCall ()
Part of the Stable ABI. X & PyErr_SetString (PyExc_SystemError, message) HI455E, HH
message FR N TARESEH I N ERAE (140, Python/C APT e&i%K). & F2 M T AR

53 AHES

XL AT A CAUR A . BT B T i Python B3t warnings S BB EL s 4. A1 % 1)
sys.stderr $THI— 285 H R 08, A TREC SH @ RSO, EXFIEOLT, BN
Sy WA TR T E SR L B, AR B A . RICA A R, R IHEN 0 5 SRl A
H L OREUEN -1, (JCVEME 2 SebrdT B T8 (58, BICTERE i il A i A o SR B2 ).
filke 7w, PR E AT IE R BRI (BN, Py _DECREF () FA 5| FFR I —PHHR(E) -

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
Part of the Stable ABL. % H— /&5 B, S5 category B— 5255 (UL RTHE) 8% NULL 5 message
se—> UTF-8 4“7 . stack_level sg— 45 HARMWIECR Y IEH iR AR WU H 24 B IEAE ST
WRISAT R . stack_level y 1 WM PyErr warnEx () WAL, 2 RAEMZ FRYEEL, PAMZEHE.

AR IE PyExc_Warning B T2, PyExc_Warning J& PyExc_Exception [ T-28; BRI\
XL PyExc_Runt imeWarning . BRifi Python 5K BIM N 4 RS AT I, B HL4F5 I 470

EEA .
A REEERNFER, SO warnings MarSAT 3O —w B30, A T EEH C
API,
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int PyErr_ WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject ¥*module, PyObject *registry)

K — AR B A SR e AT B U S B X 2 i T Python B %[ warnings.
warn_explicit () ANERYEEALE; EHH I THHEN . module il registry ZH I 41~ NULL
PAMSEIH 5 SRS il i i BOIARCR -
3.4 CIRE.

int PyErr_ WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,

const char *module, PyObject *registry)

Part of the Stable ABL Z8{l| T'PyErr WarnExplicitObject () At message # module ‘& UTF-8 435
HIERFER, T filename J2 Hi filesystem encoding and error handler fRISY

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

Part of the Stable ABL 28{Y\ T-PyErr_wWarnEx () WEE, (B HPyUnicode _FromFormat () A&
S E . formar J2{H  ASCIL 4 i 745 5

3.2 B fE.

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABI since version 3.6. 25 FPyErr WarnFormat () H) &2, 1B category 32
ResourceWarning 3 H'ES¥F source {£45 warnings .WarningMessage () »

3.6 BRI HE.

5.4 EiFEIRIEREE

PyObject *PyErr_Occurred ()
B ENAYFI R . Part of the Stable ABL JIlifUR R BLE AR dr. MEBCE, WIR[EF5 type
(M HA PyErr_Set* lWEE PyErr_Restore () M/ —KIAMBHE—NS8). WREE, W
R NULL. ARIFASHARREERGIH, H IR TRER ERATPy_DECREF () .

A b 25851 GIL,

TR RNEERER 5 5 ) S AT IR WM PyEr s ExceptionMatches (), QTR
MRe (tbﬁﬁ?ﬂiﬁ;ﬁ%ﬁ%ﬂ&ﬁﬁﬂ:%ﬁﬁﬂéﬁé, SRR R, B e AR B
H—AT3K.

int PyErr_ExceptionMatches (PyObject *exc)
Part of the Stable ABL. 24} PyErr_GivenExceptionMatches (PyErr_Occurred(), exc). It
BRAY. 2 HAESE PR B T S B AR s AR AR S 5 | A U e A ARV A )

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
Part of the Stable ABL 415 given S8 5 exc Wi S8 R BUAH VUL AR B ELE . WIER exe 22— 04,
W24 given J&—NFABY LGB HFF IR B EE . WR exe @—ATCdH, WZIeH (PASEIARFIod)
HH ) BT AT S e R TR 4 R R T L

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Part of the Stable ABL. Y-85 155K /5 PRI = AVIS Rk P IF( L A0 B TR R, =
NS ERHRECN NULL. WUERCBE, WPRFHIERIT BARRHSE0 @ B A X g n 5 o B E] 3
LA PACH NULL RS AURS RN %S

AR I o SO % S A A S 1 AR 5 e N ORI A S SR B R AT A AR B BT, i

5.4. BEEIRIERE 53



The Python/C API, %7 3.10.18

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)
Part of the Stable ABL J&F =X QBT R AT, AR RO IE, B Eapusi. i
=AXRIYHN NULL, FHRIER SR EOE R . A ZAE A NULL RBUHIEE NULL (EE 0] . S A,
YRR HAEEATCHN e RS (3 SOGxBS S BUM I 5 228 ) i 2
HEERM RIS - AR ATE TR ) 22 BT A A AR g 5| T HAE VA ) 2 S5 AR R AN TR0 A X 285 |
Mo (MEARARAIRME — 1, AR i 5 Z A

TEMR: PR HOE PR E I SR RIS B DA/ AT AR BTl o 3§ B PyEre_Fetch () Sffk
17 I B R AR /R AT o

void PyErr_NormalizeException (PyObject **exc, PyObject **val, PyObject **tb)
Part of the Stable ABL R E M, Pl PyErr_Fetch () Frik[E AR AR “JEIEFALE”, B *exc
s NIRRT *val Aol — R SLH] . FEXFFILT WK ET AR R LB, RMEE &
SEIEFRLAT, WIABUTA TR . SCOlXFRE R IERAL 20 THETHERE .

AR SRR R A BRI L E _ traceback  JEME. WIRARELE Y E B, ST
PATR B InACHS - Be:

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

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Part of the Stable ABI since version 3.7. 42U RHEE., BIM sys.exc_info () i3RI . XE2HE—1
SR H, AW R R R R =R RS N, H R — Tl
NULL. A&BUGERERRIRE.

Wi MR EGE A S B AR I . e 3 A RS TR BIER R IR R
SHRSHIHME. W PyErr_setExcInfo () RWKE SERR RS

3.3 B

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
Part of the Stable ABI since version 3.7. B RHEEE, BIM sys.exc_info () IEEI. XE2FHH—4
AR RH, ARG RN TR . RSB S8 . 2ESFHERE, HhrE
ZABHAEANULL. TR R =ASE BN, EZ R PyErr_Restore ().

i WWEEGEE A SYF SR E R .. ERE KGR E R E BRI R H R E
SHRESHE . WHEHPyErr GetExcInfo () RiZHSFHIRT.

54 Chapter 5. SELE



The Python/C API, %% 3.10.18

3.3 BRI HE.

5.5 [E54E

int PyErr_ CheckSignals ()
Part of the Stable ABL %/~ %{ 5 Python {554 HAT H. .

WSRAET: Python [ ds T M AL ek L, ERRART IR LE TES, WRE, KR
PR AR B . MR SEHR signal M, JWRTPAMGEL DA Python 455 ) {55 AL Bl -

R Z IR IR RS S, ARk 0. HZ, 41 Python F-5BRERT | & T o, Mk
BRI R AT HeREOR S BIaR [] -1 GXFE AR RF AL BRAE 5 T RE IR I A B AL B B AT RAAE R IR M
#PyErr CheckSignals () WAL,

R R EONAE E AR, BERE T Python ARREAR NN, WIEAPITLATHAEH & E 0.
XA SRR AR A O i oK (B Cul-C) BT I Az AT C ARSI T .

TEfR: 4% SIGINT FYERIA Python {5 54t Mg & 5| &k KeyboardInterrupt 4.

void PyErr_ SetInterrupt ()
Part of the Stable ABL # #l — 4~ SIGINT f§ 5 % & W = . X & # TF
PyErr_SetInterruptEx (SIGINT),

TR BRBURE R AR T LN . EWAARHGIL i C (55 A BRI -

int PyErr_SetInterruptEx (int signum)
Part of the Stable ABI since version 3.10. f5i)— /Mg S B ERME . {4 FIKPyErr_CheckSignals () #%
T, RF T H S E 19155 90 5 11 Python {55 AL BEE .

BEERECRT th AT EAR S AR, F7 B Python (75 AbFIER TERTR P IWTS (B304 /1] )7 4% T Cul-C 5k
BT ER VRIS ) 2 B TR ML Y C AURS SR -

W LA 2 155 R & i Python SEACFRR) (RIYA signal . SIG_DFL 5 signal.SIG_IGN), ‘B
U2 signum LEG VIR S 9= TEHIZ o0, KRR -1 AT, WLRE 0. FFRFRTAA S
WL RR BT B L -

i IR R E S LA, B AANIFGIL I C {55 A BEE A o

3.10 i fE.

int PySignal_SetWakeupFd (int fd)
AT RBEEEE T— MY ENF S R LA T B G AR5 4 5 1 H AR SCPH ik
FFo fd AEARBLZERY . BRFIR ] B — X R SCPFHIR AT -
BB -1 RPAE R RIS . XS T Python 1Y signal.set_wakeup_fd (), {H
B AR RIS A . fd V24 2 — A RSORS00 24 U FEER AR T ]

e 3.5 i 7E Windows |, R BOIAE R SR E3 AL BE
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5.6 Exception 3¢

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
BWEME: #a4 5| A . Part of the Stable ABL X/~ T E RSO H R B —/NE i 55828 . name SE000701
I RERILFR, £ module.classname FEIR Y C FAFER . base fil dict Z408 & NULL., X617
—MRA:H Exception BEXE (78 C Ha] DAl PyExc_Exception i),

BN __module_ JEMERFHS name SR HIEHY (F)a— A RUFZHD), MALRPBIN )
Wy (BJE—NRSZ)E). base ZEIHIRFGE R AL BT AR —MRER—A 4T
U1, dict ZHCTREIIAEGE RS Ry R4 T
PyObject *PyErr_ NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
BWEE: #Hey5| B . Part of the Stable ABL. fllPyErr NewException () —FE, & T B] DARIAHLES F )
TR TR AR doc JRMEARES, BRI R SR AT ER

3.2 B fE.

5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)
BEME: #4951 A . Part of the Stable ABL 5 S8 H 5 156 0 [ml 91 455 — A7 5 DR [m], AT DA
__traceback__ 7F Python H1ijj[i] . QIAREA T CHRAEW, ik [F] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
Part of the Stable ABL X5 BR324 th o (] Py_None WIS .

PyObject *PyException_GetContext (PyObject *ex)
BEa: #ra951 8. Part of the Stable ABL ¢5 A SR BT 30 (TEALHE ex iR 5 1 R 55—
FHEG) VER—AFTHRE, FTPAME _ context  fF Python Hijji). ANAA T KB BT
3C, JUiR[E] NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
Part of the Stable ABL ¢ 5 525 AH HRH_EF SCRE N e ] NULL SRIESE T . %A FRILR cx 2
RSO R . R R e 951

PyObject *PyException_GetCause (PyObject *ex)
B #a93 Ao Part of the Stable ABL 5 i M RIKAY A (— DR L], 802 None, h
raise ... from ... &®&) fERN—AH5 RN, FIFE Python it _ cause_ i,

void PyException_SetCause (PyObject *ex, PyObject *cause)
Part of the Stable ABL -5 S35 AH 2B JR RX BN cause. ([l NULL SRS E . BIA SRR cause
e E I None MZEBURGAT . BCRHI— M8 1] cause 151 .

__suppress_context__ &#IERER ML N True.
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5.8 Unicode E &

IO B TR AME SOk B C /Y Unicode 5% .

PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t
length, Py_ssize_t start, Py _ssize_t end, const char

*reason)
BWEE: #a4 5] . Part of the Stable ABI. §]#—> UnicodeDecodeError XfR It encoding, object,

length, start, end | reason 55 J@M: . encoding F reason “fj UTF-8 s F4FER o

PyObject *PyUnicodeEncodeError_Create (const char *encoding, const Py UNICODE *object,
Py_ssize_t length, Py_ssize_t start, Py _ssize_t end, const

char *reason)
BEME: #FHe45 . AlE—1 UnicodeEncodeError X FH MM encoding, object, length, start, end Fil

reason, encoding Fl reason FE VA UTF-8 4 bd i F 455 .
3.3 MU E kR 3.11

Py_UNICODE H Python3.3 &2E#F .15 E PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)o,

PyObject *PyUnicodeTranslateError_Create (const Py UNICODE *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
BEME: #Heg5l A . B)E— UnicodeTranslateError XA IfMiH object, length, start, end Fl reason.
reason s&—1PA UTE-8 it (A4 E

33 S E R 3.11
Py_UNICODE H Python3.3;EE#F M . i5 T £ PyObject_CallFunction (PyExc_UnicodeTranslateError,

"Onns", ...).
PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEME: #4351 A . Part of the Stable ABL 3% [ 45 & S5 % 5 1 encoding J& 1k
PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
RWEE: #a4 5| A . Part of the Stable ABL 1% [B] 45 € B4 X4 1 object J& 1
int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)
int PyUnicodeEncodeError_GetStart (PyObject *exc, Py_ssize_t *start)
int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize_t *start)
Part of the Stable ABL. FREUZS B i X T4 1) start JEYEFF I *start, start WA} NULL. IR
|l 0, KM mE -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)
Part of the Stable ABL Y25 R MR start JE YRR start. BEINFR[E] 0, RIEIHR[E] -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)
Part of the Stable ABIL. FELZE E RN A 1 end [EMEFRE LA *end. end WM A K NULL, I IR [A]
0, RMGmfmE -1,

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
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int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)

Part of the Stable ABL Y245 2 B X2 W) end J@ VRN end . INEHEE 0, SRR
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObje(l *PyUnicodeTranslateError_ GetReason (PyObject *exc)

BEME: ey 3| A . Part of the Stable ABL. & [0 45 € 55 W R 1 reason J@ M

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

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
Part of the Stable ABIL Y25 & S T2 1 reason JEVEVER reason, FEIWFIR[E] 0, ZMHHRE

9 I3

XA PR AR AL T —FhAE C 2 b T2 2 HE A 2, FEZ ORI S R IS i . 243 H R
AR —E &M Python fC1Y (J5& 4 H R EEHGE I ) Bt HE BN BT p_call LB
L IE A FE R A3 sl SR R AR TR

int Py_EnterRecursiveCall (const char *where)
Part of the Stable ABI since version 3.9. FRic— AN E A C 28 A BB ATI0 5 A7

R X T USE_STACKCHECK, IS fPyoS _CheckStack () R EAERS W B % H
TEXFEN T, BREE 1 MemoryError IR [FIEZR(E.

Bt J L PR KSR AS A 2 IR A BR ] . A0S 2 3E, SRR RecursionError ik [—/NESE
fH. FEHMBFRT, NEREZE,

where . i—~ UTF-8 4itB A FZAFH 41 " in instance check", "E¥5 d i EE R 5T S350
RecursionError 14 EFHBHE.

e 3.9 R BEeR BORAE e 2 BR APT Al .

void Py_LeaveRecursiveCall (void)
Part of the Stable ABI since version 3.9. %5 ] — /~Py_EnterRecursiveCall (). ¥ W 4t

XfPy_EnterRecursiveCall () BJRE s oM B EHAT—RIF T -
1 3.9 BCEHC R A E B2 R AP H AT ] .

IEHEF X AR R RS M tp_repr 7 %%%’JE’JLE&E T%TF&Z&]\ tp_repr i FE BB ER NS DA
B E H BLIEER . PATR A BRI B RS B 52 b T BB . ASE BRI Rt XA A2 C HXT Y. reprlib.
recursive_repr () IWENY.

int Py_ReprEnter (PyObject *object)
Part of the Stable ABL YEtp_repr SEIF AR ARSI IEER .

JIESOF TRPZY) GUSL Jﬁtu’ﬁ(ﬁulﬂ~’*£*@& fﬁtrﬁfﬁﬂp_repr*w% ] — A5 K A
I FR R, B, dict XFERHRE] (...} 1 1ist XgRRME ...,

Q2R 0 8 3 U R ) DU sk B BSCRE AR Bl — N R B RS DL R t o repr SEHLEE Y 24 3% [5] NULL,
TEHAME ST, BERECEHR R B t o repr SR AT IE# 4kLk .

void Py_ReprLeave (PyObject *object)
Part of the Stable ABL 45 —APy_ReprEnter (), WM IREBIZER Py _ReprEnter () WM
A —C.
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510 HRERE

AT AR HE Python SR #R Al {1 N 4 B3k PyExc_ §R | Python %zﬂéﬁéﬁ' SRR 3 =it
N PyObject; EAAEIIG. THSEEIH T A &:
C &R Python Z#R &£iF
PyExc_BaseException BaseException !
PyExc_Exception Exception I
PyExc_ArithmeticError ArithmeticError I
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError
PyExc_ConnectionAbortedErjr6onnectionAbortedError
PyExc_ConnectionError ConnectionError
PyExc_ConnectionRefusedErfr6onnectionRefusedError
PyExc_ConnectionResetErrorConnectionResetError
PyExc_EOFError EOFError
PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError | FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError T
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError| ModuleNotFoundError
PyExc_NameError NameError
PyExc_NotADirectoryError | NotADirectoryError
PyExc_NotImplementedError| NotImplementedError
PyExc_OSError OSError I
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError | ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration | StopAsynclteration
PyExc_StopIteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError

ToidREL
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F1-8F0
C &R Python Z#R #&iE
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError

PyExc_UnicodeDecodeError | UnicodeDecodeError
PyExc_UnicodeEncodeError | UnicodekEncodeError

PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateErrpWnicodeTranslateError

PyExc_ValueError ValueError

PyExc_ZeroDivisionError ZeroDivisionError
3.3 S G | N < % PyExc_BlockingIOError, PyExc_BrokenPipeError,

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,
PyExc_FileNotFoundError, PyExc_InterruptedError, PyExc_IsADirectoryError,
PyExc_NotADirectoryError, PyExc_PermissionError, PyExc_ProcessLookupError and
PyExc_TimeoutError /14U PEP 3151.

3.5 FRIEE: PyExc_StopAsyncIteration fll PyExc_RecursionError
36%ﬁﬁﬁﬁﬁﬁzPyExc_ModuleNotFoundError

XL RS RER4 PyExc_OSError:

C &R &iE
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

[\S |

16 3.3 RUTRE: 0L 4 5 2 2 SRR
YR

5.11 FREZEHEZRS

B4 AR Python 5 8 GIIET R LARIME 42 Ry Ae i, A FRh PyExc_ fill L Python FH 44 7K. X EELAURE
Pyobject* HA; BITAEEMS. D FAI T A4

C &R Python Z#R i
PyExc_Warning Warning 3
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

Vs At AR R R A
2 {7 Windows H17 X5 Kol 2 55 X T BUALEIER % MS_WINDOWS , DU I B By .
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3.2 FRIEE: PyExc_ResourceWarning.

VERE:

3 3R A bR 2
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CHAPTER O

AFEP R BT AN TRAESS, GERE) C RIS THES - & IR AE:, 7E C ()i} Python ik, DA
L @R BB S BT AR C B4 7 Python Hh{ELAF45

6.1 IRIERFZHIR

PyObject *Py0S_FSPath (PyObject *path)
REME: #8451 . Part of the Stable ABI since version 3.6. iR 1] path FE AT RS P Fon B WRi%
ST E—A str B bytes X4, NWIR [B—AN8 Wstrong reference, WIRIREIM T os.PathLike $£
H, WHBER 4 str 8 bytes XfERFRE _ fspath () . EHAWEL N RFE|K TypeError
FHi& [A] NULL,

3.6 BRI HE.

int Py_FdIsInteractive (FILE *fp, const char *filename)
WR A FRN filename FIFRAE 1O ST fp BERfIA N T2 H AR A B (EF) (. isatty (fileno (fp))
HEAER S BT X RGO . QR R AR Py_Interactiverlag NEAH, BLEREAE filename fi
B NULL sl HA RS T 74 ' <stdin>' B 222 WHBRFIR P E{H.

void PyOS_BeforeFork ()
Part of the Stable ABI on platforms with fork() since version 3.7. FEHEFRE4r X 22 il fE 55 3 26 N R S 2R
o MEREY UAE ] fork () BUEATATIEMURN ke M mi AR ) R B B . R T LT
fork () BIARL.

iy Cfork () WHAN Y BAE main” 242 (NT main” 345 25) W it47 . X5 F PyOS_BeforeFork ()
KBt A .

3.7 B RE.

void PyOS_AfterFork_Parent ()
Part of the Stable ABI on platforms with fork() since version 3.7. TE3ERE 4y X 27 )5 50 37 3 88 N HIR S 1Y R4
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BB Y MAEP ] fork () AR IALIAY vo b 24 RTERR Y R B IR IR, Teie RS se b 2 75 ) o
HEMTENT fork () MRS

W C fork() W M M X4 H fE'main” 2% 42 (i T main” #% 4% %) o ## f7. X T
PyOS_AfterFork_Parent () Eiith2untt.

3.7 B IIE.

void PyOS_AfterFork_Child ()
Part of the Stable ABI on platforms with fork() since version 3.7. 15324y X2 )5 W35 N SRR RELS IR TSI 2R
B R BA TR fork () BUTATIAINY 5k 24wl HEAR Y R Rl S e - IERE Pl 1, A 2RiZae
A Bl m1E 3] Python EREZHYTE . JUE M T LT fork () MRS

e C fork () W A M %4 H fEmain” % 42 (G Tmain” fF # 2) o ¥ f7. X F
PyOS_AfterFork_Child () SRULtH 2NN,

3.7 R EE.
S U

os.register_at_fork () LM ] #iPyOS_BeforeFork (), PyOS_AfterFork Parent ()
MPyos_AfterFork_child () A H & X Python K%L,

void PyOS_AfterFork ()
Part of the Stable ABI on platforms with fork(). FERES> X2 J5 5T KL 26 N ERIRS A Rl AN 2 gk 22
JH Python fFERERR I It pR O 24 7B dERE HRR ] o QNSRBI — S8 T ST SO A B e A, )
AT B R A

3.7 MRIGEME: WEECgiryos_AfterFork _Child () B,

int PyOS_CheckStack ()
Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. 2428 1% 23 |8 #6/2 fiR
Bl A, XA FERRA, HAEE LT USE_STACKCHECK K[ | (H HifE Windows i [
Microsoft Visual C++ 4§i%#%) . USE_STACKCHECK K4 H 3hE s VR A N IZAENR B O 1 G th g 25
o .

PyOS_sighandler_t PyOS_getsig (int i)
Part of the Stable ABL iR [E{E5 i 24715 S PEREY . iX/2 sigaction () 8K signal () MUREMRIE%E,
TEAEEHEH X LR 4! PyOS_sighandler_t i void (*)int BYZERLE L4 .

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t &)
Part of the Stable ABL Y555 i W5 5 AP PR by SREIHE S AHREY . X & sigaction () 5§
signal () HORSTEE . AT E B XKL PyoS_sighandler_t J& void (*)int fYRHIE
SN

wchar_t *Py_DecodeLocale (const char *arg, size_t *size)
Part of the Stable ABI since version 3.7.

Bl WRECN N U E VI : E M Pyconfig APL AR RTERARAT Python S AT TR 414414 1)
PyConfig_SetBytesString () L.

I R A ATAE This function must not be called before % Python 47 #144 1¢ 2 Bi gV I DATE 1IE#f b
FiE LC_CTYPE £ X i5& Py _Prelnitialize () A%,
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1§ 1l filesystem encoding and error handler e fRIG—AFA 58 . QRS IRALFRES A surrogateescape 45172 A0 F
#, DR AT RRRD % 55 K5 B fif A >l U+DC80..U+DCFF Ji [ NI FAF: T AR — 45 7 51 AT g Ay
RHFAF, WA HFAT 2] surrogateescape £ IR AL FRER K% UM A RIS EA.

3R 5] AN 8 8187 43 BE ) B 9 A7 AU A7 R B 48 5E, (E PyMem_RawFree () KRERNAF. Q1%
size N4 NULL, JRFHERR T null AR S8R S A F *size

TE A B B P A 20 TE B IR IR 9] NULL. A0SR size Ak NULL, N *size REAE NAFH IR A
(size_t) -1 WIFMHBEIRNIE A (size t) -2,

filesystem encoding and error handler & B PyConfig Read() ¥ & #H y: 2 WPyConfig
Mfilesystem_encoding flfilesystem errors ZER 5.

TSR IRARS A Y KA, AR C PEA R BRI «

W Py_EncodeLocale () BBORFFFAFER IS M 7178

S

PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () PR,
3.5 B RE.

e 3.7 B R BUAE MR AfE Python UTF-8 LR #5041} UTE-8 £ i 2

FE 3.8 R BAE TN HAE Windows F Py LegacyWindowsFSEncodingFlag A2 i iR k5
UTF-8 Zifid#g =

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
Part of the Stable ABI since version 3.7. ¥—A~ 1 T 245 1% 1 745 EB g 89 K filesystem encoding and error
handler , YNREEIRALPRER M surrogateescape 451 AL FRES, WIFE U+DC80..U+DCFF i Hl N AL F 2 &
W 75 {H 0x80..0xFF,
IR AN FE A A BC  ET ER FS A, T PyMem. Free () RBENAE. 24 %A HiDAE R N TE4 D
AR I NULL,
IR error_pos ANA NULL, NSIhitess ~error_pos XN (size_t) -1, BURAEA A G4SN %
HIFIFRG S .
filesystem encoding and error handler & B PyConfig Read() ¥ i # y: 2 WlPyConfig
W filesystem encoding fMlfilesystem errors W F.

Wil Py_Decoderocale () MK AT e MR el i TEFAF AL AR

fgeHe. W R B W FE This function must not be called before % Python ¥ 4T R #7445 14 2 Wi# & FH DA(E
ERaHbEC E LC_CTYPE {55 Xk : 5% WPy_Prelnitialize () %L

S

PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () %
3.5 Bl e

e 3.7 R B RR ZrE Python UTF-8 R K76 UTF-8 4fid .

JE 3.8 MU M BAEUNSRAE Windows [Py LegacyWindowsFSEncodingFlag A28 I sR FCE
UTF-8 4 hdtg .
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6.2 RGITHEE
XEERMORH sys BHATIRET] ALE C RS P70 TH R EATEAT T 4 Al s AR sy s Bk
T, ZT IS TENTRAARIRS SR

PyObject *PySys_GetObject (const char *name)

BEME: EAEYF] . Part of the Stable ABL &[0k H sys BT E name 5803 5B AFFAE N IR [B]
NULL, HHANSEERH .

int PySys_SetObject (const char *name, PyObject *v)
Part of the Stable ABL 4 sys FH I 1) name 358 v BRAE v S NULL, FEMIE NN name F5 M\ sys FRbk gt
PR NIRRT 0, A AAEURINR ] -1,

void PySys_ResetWarnOptions ()

Part of the Stable ABL ¥ sys.warnoptions BEE NZHF. WREALEPy Initialize () ZHi#E
W

void PySys_AddWarnOption (const wchar_t *s)
Part of the Stable ABL 4§ s #5138 sys.warnoptions. MWERHWNAEPy Initialize () Z R
DA 2 e ik g 51 35

void PySys_AddWarnOptionUnicode (PyObject *unicode)
Part of the Stable ABL ¥ unicode 53] sys .warnoptions.,

HE: BB EOR W TE CPython SEILZ AME R, BN BEMLAAEPy_Initialize () ) warnings
BAFAZHEA, ERESETH IR E] 2 PAARFE]E Unicode X424 REREIA A -

void PySys_SetPath (const wchar_t *path)
Part of the Stable ABL Xf sys .path A HTE path PR BN FERALUBI S RN S, SSE M ERFEE
FEMEREEAZIRAT (7E Unix F28 «, 7 Windows F2h ;) 70 BRI EARI I .

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABL DA formar fiR A4 B FAFEE B AE| sys . stdout. A5 RAEMREYE, BIfEL
AT ERT (IR0
Jormat 7445 CAE AL I i A5 H LS O/NBR IFE 1000 S35 AR -- 1000 45 )5, it A7 Ep
SPEEWT. FRRI, X EREE AR IS SZ R 7 %s” A% BT 246 H " %.<N>s” SRR, o
<N> B — AR <N> 5 HAMC SO R RoF Z A 21t 1000 775 1+ 35 HIECT .
B %t , BT RE AR KRBT BN S A A T A
WARKEA T HER, sys.stdout HHES, CHEIITHERES A EIER (C J290) sddout.

void PySys_WriteStderr (const char *format, ...)
Part of the Stable ABL. 28{llPySys_WriteStdout (), {HHECHBE AT sys.stderr 8y stderr,

void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABL. 252} PySys_WriteStdout() ) B E < #i [l PyUnicode_FromFormatV () A\
I BT HAR SR BB 2K

3.2 B fE.

void PySys_FormatStderr (const char *format, ...)
Part of the Stable ABL Z5{MPySys_FormatStdout (), HBCNE AT sys.stderr B stderr.

3.2 B fE.

void PySys_AddXOption (const wchar_t *s)
Part of the Stable ABI since version 3.7. ¥ s 78— A~ H -xX %6520 1% 19 8 & H ¥ 2 13
FpySys_GetxOptions () Bk Ial {2 Bl e WL 5. BB AT AFEPY. Tnitialize () Z WM
Mo

3.2 B fE.
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PyObject *PySys_GetXOptions ()
BEME: AT A .. Part of the Stable ABI since version 3.7. 1R [B] 2477 —X W6 FH, 2T sys.
_xoptions. KAFRES, KiRE NULL HE— 555 .
3.2 B Tfe.

int PySys_Audit (const char *event, const char *format, ...)
Bl R — AR AT G 4 o BN IR ] 20 s A 2R W sz [ HEBAE I A 7 o
WR TR TR, WASE A formar F1H Al 2 50k 38E — A A G AR ITTH. B N PASH,
fEPy_BuildvValue () Wi A& XERF WM. R EKEA R —DIod, R
— AR ITTAH T . (BT N STEFE T, (R TR IR AIE B R B S E O RS
¥, HEEHERESEE M. )
TER # AR Y SR EPy_ssize ¢ R, TiRREHE X T PY_SSIZE_T_CLEAN,
sys.audit () 2xPfT5%k H Python FURS i ek ASAH R A o
3.8 B Tfie.
TE 382 UM BKkpy_ssize_t T # MRXFRF. FEMZHT, S50 — AR 7T HEE.

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
AF TS hook RIS 0 A1 FEMDIILIR I B 2SR B ALizf it
EaWIIat, ERAERMINBCE— MR, it APT IR T 2 RS T QU A Frfy ke
ARG o

userData $§5T 2N T BRE T8 T BRECTRE AR A A TR, % $8 5 ALY B4 1) Python

W FEPy_Tnitialize () ZHIMEEAEHTN . WRIEEITIRIGZ G, AW ITH
TR B REE LS K — M Exception THRALA IR TRER ML FIRIE (HAh S A Sk
k) .

XN T REZEARLN int (%) const char *event, PyObject *args, void *userData,
Hodr args 2R UE Py TupleObject o XA REUS 2SI 5| 1% Fe 41 Python f#RERS I HEA 11
GIL K H .

15257 PEP 578 T fifAg XX TT AU RGIGIA . e THRIbRAE e &5 | B iR a s 805 B0 TS
k. T2 A0 WA MR SR .

R AR ES ORI a1k, RS | & H T sys.addaudithook HARMIHARTSE. HRAE
fTIAFI 51 & T —/ R4 H Exception BSH, HHA RSN EZ 55 S5 R .
I, R AR E AT T B s R AE AT BE 2 1 r A AT 1

3.8 BRI HE.

6.3 TR

void Py_FatalError (const char *message)
Part of the Stable ABL T El—Ean i GH B AR . ASPATIEANERL . L& B0 24 S0C7EAG I 2)
FBEAARLERL T Python RS E1F I Y SR AP AR 5 BTN, XA B WA ny e . 7
Unix b, #5ifE C FEBREL abort () S I H-RF i1 B k2217 4 —A> core 3.

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.

1E 3.9 BUEH: B LRk B4 5 -
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void Py_Exit (int status)
Part of the Stable ABL B H 4 Hi . XK Py FinalizeEx () KRG H M A FRE C FE K
exit (status). WRPy FinalizeEx () iR, BHIRSEHA S 120,

e 3.6 iR Sk H S AR B RAN 2 A

int Py_AtExit (void (*func))
Part of the Stable ABL {Elf}—A~f Py_FinalizeEx () Vi HRIEEERE. T HEHRECR NG AT 2
BHARLR BB . 2 7] AT 32 AN PR AR SIS, Py AtExit () FfR[E 05 KK
WF, BRI R -1 S s R B S RS . A I B ECR 2 A —IK . |17T Python
) N TR 2RV B R B BT 5e 8, P Python APTNRY 4 func 1

6.4 SR

PyObject *PyImport_ImportModule (const char *name)
BEME: #Ha95] A . Part of the Stable ABL X2 R PyImport_ImportModuleEx () WAL IRIE T,
K¢ globals I locals Z4{5 K NULL HHF level 14 0. 24 name ZHLELEG—Apis (HEE T M T
FEHL) B, fromlist ZEULAEBAHNFE [+ 1] XFEIR BHMERS R g i AR T AN A HAB S B T AREE R
WERI R ZEH . (RENZ, XA name S5 T2 3s & — T E TR — DM
RIVER: FEEW __all AR rg@ i AR, ) RE—NX T3 AR HE I, 8027
FARMEHRF] NULL HRE— D75 B ARLFEBA X EAE sys .modules H1,

REUS R X AR A
PyObject *PyImport_ImportModuleNoBlock (const char *name)

BEME: #He45| A . Part of the Stable ABL iZRE2 Py Import_ImportModule () H—A gk st A H
H

T 3.3 BUEHC: 15 AR S — S ARSI IR A B R . {E2 M Python 3.3 2, B SRAERZ 4L
T UL AR VI R A X B T, B DA BRSO IRA o B TC B
PyObject *PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyObject

* fromlist)

Befa: #Hag5lA. FAMEE. S FNE Python s import_ () FRISEHAIMI KSR,

IR [ 2 —A % B S AR B B 2 AR S I, BURAE S AR IO Uy NULL i & — A5
5 __dmport_ () KL, MR TR FHEE T D Z B R R, RIES S T ES
) fromlist

FARMCFRE A TERE BTG, Wi Py Import_ImportModule () ARk,

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject
*locals, PyObject * fromlist, int level)
BWEME: #Hey5| A . Part of the Stable ABI since version 3.7. S A—AMEER . T W EREH SV HE S
% P'E Python pR%L _ import_ (), B4R __import_ () PRSIV LEREL.

1R B — X I ABI R = R R BTG, BURTE S AR M A NULL 38— 55
5 __dmport__ () ML, KK R R FHEEE RS ER A, BRIEAEH T RS
) fromlist ,

3.3 FriR e

PyObject *PyImport_ImportModulelevel (const char *name, PyObject *globals, PyObject *locals, Py-
Object * fromlist, int level)
BWE: #4895 A . Part of the Stable ABL 2:{l) TPy Import_ImportModuleLevelObject (), {HI
A FKH UTE-8 it 745 f I A J& Unicode Xf5% .

TE 3.3 R ANFFIEAZ level Ry 0 BUHE .
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PyObject *PyImport_Import (PyObject *name)
Bt #ay3l M. Part of the Stable ABL 32— MR T 47 “PAMTERE” WERZEHED (82
IR level 1 0, FRUEXFFA ). BRMGE Y HT 2 HIERENT __builtins. Y _ import_ ()
PR, IXREWRE R M BRI R 2R AT AR TR ZE A

ZEREURR [ X AR T

PyObject *PyImport_ReloadModule (PyObject *m)
BEfE: #8931 B . Part of the Stable ABL T#— Mg, JR[E—ANF5 A0 EEAHUW IS, siE T
RIIHIE ] NULL H40E— 5 (TEHCNGOL TSR AP AE) -

PyObject *PyImport_AddModuleObject (PyObject *name)
REME: HEAGG5] B . Part of the Stable ABI since version 3.7. & [A] 5%} i T 3EABH 4 BRI & . name
SHINIEA T PAK package .module, QIRAFELE modules ‘BN e Eriz F L, QiR E], )
AT HAdi A F) modules . {EARIMIN IR [A] NULL FH5CE — 5794

W WRECR SRS T A @ WA R, RS 3] — A S AR .
M PyImport ImportModule () B EWFANALEIEA KT AL, name {5 F747 5552 FR A AL &5 R 0
WM AFAEN A S 9B .

3.3 B fE.

PyObject *PyImport_AddModule (const char *name)
BEME: BRI A . Part of the Stable ABL Z4{Y) TPy Import_AddModuleObject (), {BHZFRN
UTF-8 #1747 H M A2 Unicode X4%. object.

PyObject *PyImport_ExecCodeModule (const char *name, PyObject *co)
BEME: ey 5| A . Part of the Stable ABL Z5E — PRk (W §EN package .module JER) Fl—
A~ Pyhon S5 8 SO R BCE M N B R AR compile () PREUAIACREXT S, MBS AE . IR [ XA
RGBSR AR RNGER ] NULL R E— 58 EREEIRITE LT name 22\ sys.
modules S, Bl name fEPEA Py Import_ExecCodeModule () W AEHET sys.modules
H1, 7E sys.modules HR B RTEEVIRIAIBIECE IR, BN S ARG IME BRI
SR AT — AR AN G PR R B BRI BE 2 T HRN) RAS.

i) _ spec_ Ml __loader_  HIRMABENIE, B & iE 24 MME. N spec [FmEes (40
RERE) B A _ loader_ TAEHABAE N Fi%h SourceFileLoader fSEf.

By __file JEPERBEBENARISXT R co_filename, WHERIEM, __cached_ tHIFHEILHE .
QR P AN MR L E . WS M Py Import_ReloadModule () T fRE B TIE J
K

U2 name $515—MEHN package .module HYHF RS, WIALAT i R QAN 2B
.

%i%aé%lﬁijImport_ExecCodeModuleEX () MPyImport_ExecCodeModuleWithPathnames ().

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
REME: #8495 B . Partof the Stable ABL 28Ul TPy Import_ExecCodeModule (), {HUNF pathname
ANk NULL W8 BT 40 __file JRHEMME.
%%ﬂPyImport_ExecCodeModuleWi thPathnames () o

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

Object *cpathname)

BEE: #ey51 B .. Part of the Stable ABI since version 3.7. 24l TPy Import_ExecCodeModuleEx () ,
BANSR cpathname ANk NULL WISSPEBREABEHS G __cached_ fH. FE=AMRECT, XA
.

3.3 B fE.
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PyObject *PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const
char *pathname, const char *cpathname)
BWE: #9531 A . Part of the Stable ABL 23T PyImport_ExecCodeModuleObject (), {B name,

pathname F cpathname “5) UTF-8 Jg i 1 FA4FER . WS pathname 4515 5 NULL MR 2223 AR i cpathname
e B TS M

3.2 FrhR I EE.
TE 3.3 JCE e s LR T AT IR AR N & ] imp . source_from_cache () RITEFEHKL.

long PyImport_GetMagicNumber ()
Part of the Stable ABL 3&[f] Python 5583044 (BP .pye SCHF) BIEEE. DL BN M4774E T 15 S
MIFERPUAS AT, H IR/ 1 7 . AR ] -1,

1 3.3 OEHC: RIMORhR [EE -1,

const char *PyImport_GetMagicTag ()
Part of the Stable ABL %1%} PEP 3147 # =X [ Python =75 b S04 44 3% [l i R AR % F 45 8. W01
sys.implementation.cache_tag B2 LY 244 FH o AR I ek Ei) SEAS R {EL

3.2 FrihsE.

PyObject *PyImport_GetModuleDict ()
BWEME: A5 . Part of the Stable ABL iR [o] fl TS B 70 (B sys.modules). {HHEX
pad DORS N e e

PyObject *PyImport_GetModule (PyObject *name)
BEME: #hy 7| . Part of the Stable ABI since version 3.8. 1R [R5 B 4RI C - S AR . QR R
FANGRF] NULL HAS BB R QRA KRR IONR [ NULL FF BB A 5.

3.7 B fE.

PyObject *PyImport_GetImporter (PyObject *path)
BWE: #ey 5] F . Part of the Stable ABL & B4t %f—/> sys.path/pkg._ _path__ H145H path )&
a4, TRELII sys.path_importer_cache FHORIREL. GISE M ARWEST, MH] sys .
path_hooks H 2K F|—REALIIZ path 25 H 98 1. AR &A AT H 4 IR ] None ;s 330RF45H1
V& 5 path based finder o3 01% path 2 H 4R B A $hgs . 45 H K 2847 5] sys.path_importer_cache,
IR B — A AR R BB

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. NIRZ N name W EREEEREEL . BRI 1, 4058 K+ )5
PR 0, GERAIAEA R IEINR ] -1 FHEE AR BEAEMBULI G VT AR, il
M pyImport_ImportModule (). (THERMAIRA T — WERBIRC YR A RECRF HHE )
33 HifE.
TE3ARMES: _ file  JBMERFARFHTER FiE .

int PyImport_ImportFrozenModule (const char *name)
Part of the Stable ABL 28l F Py Import_ImportFrozenModuleObject (), {HHAZFR K UTF-8 4t
HFAFER 1 A /2 Unicode %42 .

struct _frozen
I RA X ER G AR B S R T E L, S freeze T H A i —2 (3§55 Python J5/0HY
KATHR ) Tools/freeze/), HE Y HYE Include/import . h P FH|:

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

bi
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const struct _frozen *PyImport_FrozenModules
AR IR R ) —A_frozen iR MBI, PA—DITA MR Y04 NULL sUEAYICRER G
B PNURGIR AR, BRI PER R . 26 =07 U AT DURI T 07 sOR SR LB S B 1 R 46
iAo S

int PyImport_ AppendInittab (const char *name, PyObject *(*initfunc)) void
Part of the Stable ABL [m 3G N BRI IN—MES, XEXPyImport _ExtendInittab () i)
AR, WRTCEY R NGRE] -1, Byl i B R name R, T R initfunc VERTE
WA AR AR R R MR A e Py Tnitialize () ZHITAHM .

struct _inittab
ik N BB R P ) S B SR TS ARER LS T N BT AR ) BB 4 B
ARG R R 44 FRka2— 1> ASCIL S i ) FAFH . AT Python FAE T T DAGH 3% 4544 74 1) $ie 4 ok
HpyImport_ExtendInittab () fALSE PASRHLEIAME N B . R ALE Include/import . h
Hl e S

struct _inittab {
const char *name; /* ASCII encoded string */
PyObject* (*initfunc) (void);

bi

int PyImport_ExtendInittab (struct _inittab *newtab)
RN ERHRGSIN— IR . newrab B AL PA— M5 DA NULL Al name “F BRI 2 H 45 R
REFR AL S (2 S BONAFRE R . BENINR ] 0 B35 AR TT 43 BE /2 8 AR Y R N B R R A] -1 24
KA, R ARSTS IR NTRER . MR B AEPy Tnitialize () ZHIAM.
5 Python L Z K 41454k, WPy Import_AppendInittab () B{PyImport_ExtendInittab ()
WAHEAFIR Python WAL Fi T H -

6.5 B marshal R{EX

XEEBIRE ALV C AUEAL LS marshal BEHT AR BRSNS G o Hod oAy L s J0n] R KF e S
APPSR, 55— 22 s O ] R BOF R H e . T 174# marshal Zidfs ) SO At il X
1%,

BOAHEAEAT RN 2R e AR AL 5 1 RT3k o

PUARH SRR R BCEAS SR AR 55 0 JROM DT S IAS . 56 1 AR 2578 SC4-FN marshal 25414k o G S [ AL G 7
ﬁ%o 55 2 HRAR SR S Al ] b A% . Py_MARSHAL_VERSION $8H T 451 SCHAHIAE R (Y RTHUE N
2).

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
FF—~ Long HEEL value D\ marshal # X5 A file. iXF HE A value F iR 32 S HERE: TRIRAHL
Tong RIEUPIK/NIMA . version $5H]SCIFAS 2 A o

BERR BT BRI, AEIXFMFOL T B BN . WM PyErr_Occurred () #EATHEN.

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
Ff—4~ Python %}4 value ) marshal #% X5 A file. version 18 SCA4A& XA

BERR BT HEZR I, AEX PR O R BB B R R . WM PyErr_Occurred () FEATHE .

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)
BwEME: #agFlR . RBl—MMLE value 1) marshal FIoRTEXFATHRXIR . version FEHA S R
A

PATR R AR O TR A7 4% 4 marshal #55X{H
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long PyMarshal_ReadLongFromFile (FILE *file)
MATTE AT B0 FTLE* XA ER IR A —A~ C Long. (L% BN 32 fEM(E, ToigApl
long AR/ .

RAFSIRES, FFREE U 5 (EOFError) iR E -1,
int PyMarshal_ReadShortFromFile (FILE *file)

MIFTFF T FILE* X B RR M —4 C short. {ff f LR EUL BESEH 16 M MME, TTieA
Ml short ZEAIK/INGA]

FAREGRIN, B EE ) A (EOFError) k[l -1,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
BEME: #eg LA . AT T BEEU FILE XF W e itk [B]—> Python Xf42.

KAFERE, R EE S R (EOFError, ValueError B TypeError) iR [F] NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
B E: #ag 3l R. MATIT N T 3 BUAY FILE* Xf IV A B4 I Gk [1] — 4> Python Xf K. A Al
T PyMarshal ReadObjectFromFile (), MWHRERERFAFMZ A RBEZ MR, ARITFH
RS BARIBEANAE, DA S I R AT ATE A 0 Bt b VR T AN S 4 A SO B —
AT FA AR E S 2 PR SCFBE L] A 2 I T B

KAFARE, CHIREEYSH R (EOFError, ValueError B TypeError) ik [H NULL,

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
BwEMi: #eg7l A . NS TEE data 1) len A5 B T5 G DO IV itk [l — > Python %42

KAFEARE, B EE S R (EOFError, ValueError B TypeError) ik [F] NULL,

6.6 MTSHHMBELE

TERIEAR H CHY R BT IR, XL Boe A Y. HERI(E BRG] I extending-index .

X O B W R B om = A, PyArg_ParseTuple (), PyArg ParseTupleAndKeywords (), VA
KpyArg_Parse (), BEATERMEH & X AL F 45 B K K o6 FOW 18 09 2 805 70 0K 8. 3% 28 ok B50AR 57 A1
[ BRI A A A R

6.6.1 BEITESH

— AR AT AR 0 B 2 AR C. — MRS ICHR A —4 Python X4 EillH & —
FrEcE AR IR AR AR BITPS . B T ABBIAN, — RSSO A Gl 50 75 2 b 2 B A
MR SR TR ORIIREIE T, XG5 NSRS HIC BRSO AR TR
Python X RFKM; Trifs [ Wi feidny C A8kt (emde) J4.

PRENEHEER
OSSO VR G ISR P 17 SO R T VT . RS BE R U 9 wnicode A48 5 5 I HO IR
K

BARS AN, SR AL UL L.

AR TT DA ARG K] C e

o B y* Ml s> ERRIIE K ST Py_buffer Gif0R. RFBIUE T = G XU BE I 285 B 0 X
G X g fEPy_BEGIN_ALLON_THREADS BN S AT A8 Kt PR K/ R ol i B P e FAY AL
Wi BIIE, TEARGRACIEESE (BUEMERA PR E) 28 Bl PyBuffer _Release ().
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s, o5t ot il et FHAAMRLERAEINIK . 1E (AR MTLEEE (SAFFTH R L5 25 i
B PyMem_Free ().

o HAbAE R BZ A st B W bytes-like object, W bytes, I HEHXEEML—A const char *
FREr. TR E B PR OLT : B X Python X4REHE, I L2 bbb g (g A4 i .
PRATT L B TREAE A N A
SRR T EZ o XA AR HBE AN, MR PyBufferProcs.bf_releasebuffer “FENHH
NULL, 3X¥A AR AT S 40 bytearray, PAMIEE HEEXTE A bytes ) memoryview,
TEXA bf_releasebuffer KRGS, A HTRIEH AN G 2G N AT AL E (FlUEe
BEZ A BRMIXEK, 805 5 — AR R A 1L )

W XT A # /XA R (s#. v# 45), % PY_SSIZE_T_CLEAN WMIfEfL# Python.h ZHiE L. £
Python 3.9 ST RLA |, WHE LT PY_SSIZE_T_CLEAN %, MKESHHIEI hpry ssize t, KN
4 int,

s (str) [const char *] Kf—> Unicode %I G554l — M8 M FAF 1 C F8%F. — A BEHEH— N EEAFAEN
TR XTI R R AR R, C FRRRESEHRA. Python FAFHRABEML S
TIRA R TERACHE 5 R, —A> ValueError S$H 851 & . Unicode Xf LML 'ut £-8" 4
T C 455 . WREEIRIM, — UnicodeError FH#5I K.

T X ANFIB A Z bytes-like objects, WRARIIEZ ARG EEITFFTCNEACR C 4555, Hil
fiff] 08 FERFE G PyUnicode_FSConverter () VEN #1055,

TE 3.5 MUEER: PART, 24 Python “AAFH Al 21| T ik A null A5 55 255| % TypeError .

s* (str or bytes-like object) [Py_buffer] ix/~75i55 B2 Unicode X[ G i 2 K F 2R AN 4 . B i iE
HRBER Py _buffer Z5MIRIE. XHEURI C FAFERATEAL S ik AR NUL “F75 . Unicode X 438 i
"ut £-8" AN C FARFER .

s# (str, read-only bytes-like object) [const char *, Py _ssize_t] 182 s*, KHTET BT —AME 894
IR GERAEAETEMAS C AR, H—ANRdR M C FAFR IR, B MRHKE. MFEMFHR 6
PR A2 FAT . Unicode X2 ffi ] 'ut £-8" g FE40h C FAFH.

z (str or None) [const char *] 5 s Z&{pl, {H Python X} A fE K None, FEXFMEI T, C HaEHKE N
NULL,

z* (str, bytes-like object or None) [Py_buffer] 5 s* 25{), {H Python X} R 1] 8-/ None, FEXFPFMT,
Py_buffer ZE{I buf BRI E N NULL,

z# (str, read-only bytes-like object 84 None) [const char *, Py _ssize t] 5 s# 25U, {H Python %} a]
AEN None, FERXFMELLT, C#5FHEE N NULL.

y (read-only bytes-like object) [const char *] X /ME 2 — D AFATXS G R — DG 15 A 89 FAFERI C
¥R BEAEER Unicode X[ 4. FEM X ARG AT WRESTXHENNE, Ba5lk

ValueError J%; . exception is raised.
TE 3.5 Rk DATT, 45 e K3 THRARY null 452 5] % TypeError .
y* (bytes-like object) [Py_buffer] s* fJ753,, A$25% Unicode X}5¢, R Marag, ke ik
Baiade s itk
y# (read-only bytes-like object) [const char *, Py _ssize t] s# AR, A35% Unicode %%, HaEZIEFr
S (bytes) [PyBytesObject *] %3k Python X4k bytes X4, ANRIATAMTHER . AIHRIZT S AN bytes
MEM 5% TypeError. CASRWAIPFEIN Pyobject*,
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Y (bytearray) [PyByteArrayObject *] ZI3K Python XI5 h bytearray X5, AR T B, Witg
BMEAN bytearray XRME5| K TypeError, CASRW AN Pyobject*,

u (str) [const Py_UNICODE *] —~ Python Unicode Xf %54k B3 i) — N PA%S & 1 E Y Unicode F4FZ5 i X
WIFEEr . ARG N—A~Py_UNICODE Fg4I7E bl , 176 7 AN48 i C 2 A74E /) Unicode 221 X
FaEE. TR — Py _UNTCODE SB[ F4F 9 BE B T 4idsak 1 (16 f73# 32 fi7). Python F4FH
DAANBEAL B i AR null ARG 55 WHRA, 51&—4> valueError 2.

TE 3.5 JRE R PART, 24 Python FAFHE Hil B TR AW null LS5 25| & TypeError

Deprecated since version 3.3, will be removed in version 3.12: X J& |H M kE 2\ Py_UNTCODE API; i i #%
ZPyUnicode AsWideCharString().

u# (str) [const Py_UNICODE *, Py ssize_t] u I, WA C A8 R, F— 454451 —4> Unicode
BARZAIX, B AR ERKE. B null AR5,

Deprecated since version 3.3, will be removed in version 3.12: X J2 |H M kE 2 Py_UNICODE API; i i #%
$PyUnicode AsWideCharString().

Z (str 5 None) [const Py_UNICODE *] 5 u 2% {2, {H Python %I % 4 7] fiE 2 None, £ X fl 1% ¥
TPy _uUNICODE #8518 & NULL,

Deprecated since version 3.3, will be removed in version 3.12: X 52 IH M kE Py UNTCODE API; i i #%
ZEPyUnicode AsWideCharString().

Z# (str o None) [const Py_UNICODE *, Py ssize t] 5 u# 25\, {H Python X% L1k None, FFiX
FPE L N Py_UNTCODE $8%1% ¥k NULL.,

Deprecated since version 3.3, will be removed in version 3.12: % 52 IH K\ Py_UNICODE API; i i #%
ZPyUnicode_AsWideCharString().

U (str) [PyObject *] %3k Python X§4 4 Unicode %5, ANZAXIA TR . A1SR%XT A4 Unicode X452
Mj2x5| % TypeError., CASEWAHRTIHN Pyobject*,

w* (W[5 G bytes-like object) [Py_buffer] iX >3 A UHESZ AL 52 W] 325 G AF K3 T 4. BN TR &
St Py _buffer GEAIRAE. ZEh XKW REFFAE IR ARY null 5775 24 22 o X ] 58 J5 U 1 & =5 220
M PyBuffer Release ().

es (str) [const char *encoding, char **buffer] s 125, B F4i% )51 Unicode FAAEAFMFEMIX ., BH
AEFRV A fix NUL “F45 () 2 g it -

A HF LIS BN A, I HALN const charx, ‘EHgIa—1"PA NUL 4515
FPERFORI ARG FR, B N NULL, XA tut£-8" 4ihdisa. MR Python Joikil kil
FEE M AR S5 K 4. 58 B RUAUN char* 5 ERI5 I HSREHER SO A S 800
RNERI X o SCARRE LA — S RO 52 i) A A% AT 4 i o

PyArg_parseTuple () @rHE—AN R R/INKZ X, F54 5 5 I B F5 IS X HikE:
*buffer 5| X487 BeR AAF 0] AEASUTAE R ST PyMem_Free () ERELE LML
X,

et (str,bytes or bytearray) [const char *encoding, char **buffer] F es f[6], & T A EHLE AN
FRFERRG . MR, ERIEEARNSECE g E AT 2EA,

es# (str) [const char *encoding, char **buffer, Py_ssize t *buffer_length] s# %45 =, B4 4859 1Y Uni-
code FAIAFATHRGM X . MM es £ibs, BEARVHEAMEIEE S NUL 747,

ERE=AB H—AIUIERA, I HJ0h const char*, Ef—1 DA NUL 45K 745 R
FORMSIEHE XA TR, 388 NULL, EMEOLA M ut£-8" Fipdsa. AR Python JEikHIHs E
A S5 R 75 5 ASEUAUN char**; EFT5| HBIREHER RSO A SHCCR N
G o SCARRE A — SR E I It XA T R . 56 =S E AU 1 1 — R 5
Bt G | R RCR B o i e X A AR

A PR AR
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WA *buffer $817 NULL 55, W RRBCIF 20 BB 35 K/ b X, R g B A B 2 I B st Zenp X, 3%
B *buffer VAT BCHIAE il . PPN ST PyMem_Free () PATERE GBI e X

R *buffer $51H4E NULL 154 (B EMZEMNIX), WPyArg ParseTuple () X AL EAE R Znh
X, H-F *buffer_length BIWIMGIEMERE M XK/ ARG, BRI g 52w B o X, 41k
. WREMXRAB K, FikE—1 ValueError.

TEXPABITH - *buffer_length Wik Bt f 45 R AN A NUL BRI K -

et# (str,bytes 1 bytearray) [const char *encoding, char **buffer, Py ssize_t *buffer_length] #I
es# HMA], BT AHEREEATFRRENG . HR, BEREANSEERE TR,

¥

b (int) [unsigned char] F§3E 1) Python BB} ToAF S MR, 76— 4> Cunsigned char.
B (int) [unsigned char] ¥ Python BEU 40 OB BN IE TR A AT, f76#— 1> Cunsigned char.
h (int) [short int] }f Python B4 #: /) C short int.

H (int) [unsigned short int] /& Python & %%44:°5 C unsigned short int, ANIEfTHEHBE.

i (int) [int] 3 Python 3%k C int.

I (int) [unsigned int] f Python #¥(%44°h C unsigned int, AN Tis HEE.

1 (int) [long int] X Python #%(%#£4:°k C long int.

k (int) [unsigned long] *f Python 3444t} C unsigned long, A#EfTiiHGE.

L (int) [long long] ¥ Python #%(#£4#°k C long long.

K (int) [unsigned long long] Y% Python #&%§(%%46: k) C:C:expr:’unsigned long-long’, A #E47i%E HAGTT .

n (int) [Py _ssize_t] ¥f—> Python BAI%E4k i —/> C Py_ssize_ t Python JGRK/NJEHL,

c (bytes B{# bytearray KJEh 1) [char] f — 4> Python F 57K A, f— PN KEH 1 ) bytes B
bytearray X%, ¥l Cchar .

15 3.3 fCE L fLiF bytearray BRI A .
C (str K D) [int] H§—A> Python F4F, W—MKEEN 1Y str X5, #4008 C int.
f (float) [float] *Kf—-~ Python % S 8454l C float.,
d (float) [double] }f—~ Python ¥ S %5k C double,
D (complex) [Py_complex] {f— Python & #2444k i—4~ C Py_complex Python & 42,

Hipxtx

O (object) [PyObject *] f Python XI5 (REFEMHAR) FAEEI—1 CXIGAEE P . XHE C R FalRERICE
SEPRAE BT R . MR Hstrong reference AN (BUHG I HTHECRSHIN)  FERERTRE-RA N

NULL,

0! (object) [typeobject, PyObject *] §—-> Python X R AFA—4> C X[ L4854t XELIT o, (HEHEZMW C
SR 55— & Python AU HIbE, 28 AN RAFMEXT IR ENN C A & (BN Pyobject*). U
S Python XF AN HAT FrZR AL, MI£&5]% TypeError,

O& (object) [converter, anything] @i converter FREUEF Python X} &4k C As &, XEEN IS5 HF—4
A, B CARE (ERZRAY) Hbhl, F4k voidr, #3835 AU IH T
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status = converter (object, address);

FHort object 2 L) Python XT 42 1M address NA&E45 PyArg_Parse* PREN void* 4. iR [0 status
REMDL 1 (IO O PRI, SFEHAIC, converter 0 243] % BAHFAL address
1N PR FFARAB BCIRES .

U converter IR |7 Py_CLEANUP_SUPPORTED , NIUNRSHUBTEARI, T ] BE S FRIH F % Rk,
MM L e 2 AT WL R E A BE AT A AT E2E —NRA R, object ZH0#h NULL s [HIL, %S5
Foh NULL ; L, % SEE N NULL , L, %S ECRN NULL  (UWHR{H) A NULL address [{E -5 iR
TN A R [

1E 3.1 JR¥F k: Py_CLEANUP_SUPPORTED #§ i/

p (bool) [int] M AMMERT N E (— MR PR H HAFLREAC AT B C true/false BEAU(E . 402
FIEAOHEE 1, BWE 0. EHEZALMGIAR) Python (€. 2L truth FRIUEZ 5T Python AN{af i {H
NEMEE
3.3 B

(items) (tuple) [matching-items] %t 520752 Python [¥51], B MK EE items HigX BT fia. C S5
WX IS items WHAE— AT RS TT. P8 s U OT T BB IR E

f& i "long” R CREALAY(E ST 1 F- 5119 LONG_MAX FRI) & nlBErY , SR BA 2EATE 2T AR I — 4 4%
W BN SOR B I, S B2 L5 (e b, C 65 Seh AR BL A b 50 ) e T A
He—WRMETRES KAL)

AL AT ER b A — L HA ) AT B R IR AR S . IR REH MR EAE RS 5. BT

| Z2BHAE Python S4U% 3 IR 1S 5080 2 T Ve . C AS BN Y [0 0] P S50 B iG b BAE 24—
MAESEOEA S EN, PyArg ParseTuple () AREVIHAHN ) C A8 & (w4 INZE .

$ PyArg ParseTupleAndKeywords () only: FEHYE Python Z4( 53 H N IS BERZ 50 ] 2 TS50
MH, ARG R SRR A R TS, DML | AR $ Rl .

3.3 B fE.
o A BICHSIRE AR B R R AT RO R N BRI R P BB (PyArg_ParseTuple () K
BE 5 RPE” 5.
i MEITSIRETHARE 05 5P AR R SO AR B BUUBOA R BRI . = A MTEHER .
TR O A 2 AL AT Python XI5 I#RE BAGIH: AERGEN (BIRZERE M5!

e 253K L8 pR S BRI S R0 e A AL 4 H Al i ) AS S bk s X U2 FRAT it A DG4I A
—ENL, N BT ARSI R R TR, XEESHAA R AEEA]; TEXFEL T, BTN ARIERE
SE AR Y B R BRI

N TR, arg X GRALITPLIEEAR I HAFRL BN . BRI, PyArg_Parse* sHCRFIR [H] EL(H,
A WLRFIR MERAEH5 | BB 24 5% . 24 PyArg_Parse R TG ICHAR i in 2L Mons, 24X
LSO @2 N EE 2 i W ST pIVAT DR R ol ok ah =it SR S BT o o
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API F#

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABL fftr— B Z 8L, £AX TS EES OB F AR AL . SR
[ true; R [A] false Ff H.5 | A AH Y 75 .

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
Part of the Stable ABL. flPyArg ParseTuple () fH[a], SR EHEZ—A va_list 5EISEOMAS 2 7] A
BRI SHUE.

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char
*keywordsl[], ...)
Part of the Stable ABL 7} (0 B2 5 H 7 S R0 R] I A ey i AL B i) pR B S48 keywords 248
B RHEFESEZ IR NULL KRB . S PRFeRpositional-only parameters, JEEIIRH] true; %A fi
BF, BRI A false F5 ] R B I 50 .

TE 3.6 JREEW: ST positional-only parameters 4 345 .

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char
*keywords[ ], va_list vargs)
Part of the Stable ABL fllPyArqg_ParseTupleAndKeywords () #H[F], SR E 52— va_list Z5HIH)
SRR RSk .
int PyArg_ValidateKeywordArguments (PyObject*)

Part of the Stable ABL Hfj ff 5% B [ X B 5 2 BUHS 2 F A7 A X D R B L w
FPryArg ParseTupleAndKeywords () AEMERAMIER T, GEELEANFMOXFERRA

3.2 B .

int PyArg_Parse (PyObject *args, const char *format, ...)
Part of the Stable ABL pREHEHIRATHY “IHZEAL” REI SR — X 2Lk £l F Y METH_OLDARGS
ZRENTITIAC M Python 3 sRES IR . IORWHER I T A RIS BT, IF HAEREMERES: PR 2
FRMOHEY, CAHHTZERN. E0RI T AT, SR RER N iX A H R dkst i
e

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

Fart of the Stable ABI. A simpler form of parameter retrieval which does not use a format string to specify the
types of the arguments. Functions which use this method to retrieve their parameters should be declared as
METH_VARARGS in function or method tables. The tuple containing the actual parameters should be passed
as args; it must actually be a tuple. The length of the tuple must be at least min and no more than max; min and
max may be equal. Additional arguments must be passed to the function, each of which should be a pointer to a
PyObject* variable; these will be filled in with the values from args; they will contain borrowed references. The
variables which correspond to optional parameters not given by args will not be filled in; these should be initialized
by the caller. This function returns true on success and false if args is not a tuple or contains the wrong number of
elements; an exception will be set if there was a failure.

KRB R B, BUE _weakre £ HFBIBHUTI R ST | A JEACH -

»

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);
}
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(£ 50

return result;

}

EAME R PyArg UnpackTuple () SEE&Z M T PyArg ParseTuple ():

’PyZ—\rngarseTuple(args, "O[O:ref", &object, &callback)

6.6.2 QIZTE

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

BeE: #4931 . Part of the Stable ABL BTl PyArg_Parse* pRER T2 WA RIM 71T R
F—AMEF IR A B{E. R % A A S RAY TS DR AR [B] NULL; Q2R [e] NULL JURRF5| %

— Bl
MR

Py_BuildvValue () HA—HAIE ol HAYERARLTR RS S0 2 1 Uoc A
Sl Ted . R TR RS, TR E Nones MR BAG—MEA T, Bk hEA T
TCHARIAE X5 5 A% 2 A A il AR ) 2 3R [l — SR/ 0 30 1 oe4ls

2 NAF AT X B DA S B8 A% 338 I SR M @ X i, s A1 s# AT, &4 ISR EA L
o R FRAL Z o KM ORERA S Py_Buildvalue () BIEMXIZKE] M. BagiGvl,
BRI A malloc () I HAFELI NS BL B 45 Py_Buildvalue (), RIS HA TE
IEPy_Buildvalue () IREIRHEM free ()

AE R THA T, G 5 R AR IT; B35S O WAYZARUEICRF 28R [ Python X438 ;
Tifts [ ML C 28R (R ) 1AL,

FREBIMNZA, HIRAT, B SAER LA h g2 (BRI, W sh). &Xn]
PABEAR A (A% s A 7 -7 H LA S 1 R

s (str 5§ None) [const char *] {#iff] 'ut£-8"' DRSS X LN C FAFER A Python str X4,
R CFFERIEE N NnULL, WA None.

s# (str B None) [const char *, Py ssize_ t] {fiJf] 'utf-8"' 4 C FAFE: I Kk Python
str X5, QAR CFEAFHRIEEN NULL, WK EERFB 28, IRl None,

y (bytes) [const char *] iXKf C FAFH G4l Python bytes X4 . QIR CFEAFERFEE A NULL, iR
[H] None,

y# (bytes) [const char *, Py _ssize t] iXoxff C F4FHER HAK BEHA0—A> Python Xf 4. {15i% C
FAFHRFRER A NULL, R[] None,

z (str or None) [const char *] Fll s —Ff,
z# (str 5§ None) [const char *, Py _ssize t] Fll s# —#Ff,

u (str) [const wchar_t *] Convert a null-terminated wchar_ t buffer of Unicode (UTF-16 or UCS-4) data to
a Python Unicode object. If the Unicode buffer pointer is NULL, None is returned.

u# (str) [const wehar_t *, Py ssize t] 5 Unicode (UTF-16 8% UCS-4) %iegsmh X g HAK FEaEih A
Python Unicode %f4¢ . 414 Unicode ZZii X 4544 NULL, WK BERF# Z20%, IR [H] None,

U (str o None) [const char *] il s —FF.

U# (str o None) [const char *, Py ssize t] Fl s# —Ff,

i (int) [int] K —HA C int F45h Python BEHX 4

b (int) [char] F§—/~HAS C char #4iy Python A 42 .

h (int) [short int] ¥f—/NEA C short int ##k Python ZEEN 4 .
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1 (int) [long int] ¥—/ C long int %k Python Z&H N4 .

B (int) [unsigned char] J§— C unsigned char #i>5 Python 30614 .

H (int) [unsigned short int] f—{~> C unsigned short int %4>}y Python B4,

I (int) [unsigned int] $—> C unsigned int ¥%#i°4 Python B4 .

k (int) [unsigned long] #—/> C unsigned long ¥&4fi°4 Python B8Nl 4: .

L (int) [long long] ¥4 C long long >4 Python ¥4 .

K (int) [unsigned long long] —{~> C unsigned long long %>}y Python F&E X4 .
n (int) [Py_ssize_t] }f— C Py_ssize_t Z:H%E{lk Python &7,

c (bytes K 1) [char] Kf—MUREAFARY C int B4R 1Y Python bytes X4,
C(str KECAH D) [int] H5—MMUERBEATHIY C int FHON KN 1§ Python str X4
d (float) [double] ¥— C double ¥}y Python 3% 51,

f (float) [float] F— C float ¥44%i° Python 3% S %K.

D (complex) [Py_complex *] ¥—4~ C Py_complex FEB Y LERHEAL A Python & 825,

O (object) [PyObject *] JFEF A B idh—> Python X§ 5, (E N HAIE—ANH i sirong reference (BIHF|
TR0 AR ABIXT G2 —A NULL $58t, W Bk g PN = A S 200 1 A8 1 4
PIHRCE T . Bk, Py _Buildvalue () ¥R NULL EARSGI K RH . AR ARG K5,
M&i% B SystemError,

S (object) [PyObject *] F1 0 #H[H].

N (object) [PyObject *1 5 o #i[F], {HE QI Vstrong reference, WIHXFG 28 1+ S8 Rt
BRI G ) i 7 A A 78 ) U2l R AR A I Ak o

O& (object) [converter, anything] @i converter BB anything #5464 Python %42 . 1% BRZCHEVE I Bt
T anything (B V24325 void*) E RS HOF H VAR [Bl—A~" 9" Python X4, sl WA kA4
BRI [E] NULL,

(items) (tuple) [matching-items] Ff—A~ C AL 5 755540 i Python JUAL - CRF5-AH Rl T R A
[items] (list) [HIRAYICE] Kf—> C AL EFHIFAR AL Python #I RIFORIEH I T R AR
{items} (dict) [HIRIICH] Kf—> C AR ¥ HIFEA AL Python “Fillt. f—XfHELEA C AR BRI —
ATCEBATIA, 2RI K HIME .
RS X AR A I B 58, Wi E SystemError 5 iR NULL.
PyObject *Py_VaBuildValue (const char *format, va_list vargs)

BWEE: #Hag5| B .. Part of the Stable ABL flPy_Buildvalue () fH[E], SR EEEZ—A va_list 57U fY)
SHMA @ AR R S HUE.

6.7 FHBREMSENt

FHTEF e A AR AL A5 R i s 1) R K
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

Part of the Stable ABL IR FIGEE formar FUEANSE, W A size N7 3 stro 20 Unix T
MV snprintf (3).

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
Part of the Stable ABL fRIEAS K FARFH formar AL EZ 453K va, fith AR size M58 stre S
Unix FW A vsnprintf (3).
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PyOS_snprintf () MIPyOS_vsnprintf () 133 C FpEFEREL snprintf () fl vsnprintf () » B
H 12 RIEEAR S oL N 0 —Bd 78, TARE C R EAR S .

WALRER2WIR str[size-1] FEIRMIBHGZR "\« BEAIMAT AMT size FH47 (BIERER "'\0") F]
stro P ERERHEREOR str !'= NULL,size > 0, format != NULL H size < INT_MAX. iy EiXE g
EARFAERE TR P XK/ MR C9n = snprintf (NULL, 0, ...) &MY

X LR R ME (rv ) 3 DA IR i e
¢« M0 <= rv < size W}, ¥thFREBIHRF v DFRFBGAR] sor AEFERE strlov] (LET
"\NO"FY).
o Yrv >= size i, BBFBRSEEBITF BRFE—DREA ov + 1 FMZ KA RREIIIT. TR
THOLT strsize-1] A '\0"',

e Yy < OB, " SRAEREMIN . AN str(size-1] 40 1\0", {Hsr FHATBS A
. B )RR R -
PATN BRI B 5 1 5 PR T R Y A R B RO
double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)
Part of the Stable ABL F§-FfFH s Felfihy double 2RA, RINIF £ 5] % Python 5 . #Z M) FAFHREES
XF YT AT Python [ float () MRS FAFRIES, IR T s WANA Al SE RIS % . ik
WAFUMRST T M AT T = A

WAk endptr & NULL , FEHEEANFAFH . 51k ValueError I HiR[\ -1. 0 WHRFERFRAZIFE AL
OEERN G U STy

WIR endptr AJE NULL , RAREZ I FAFER IR *endptr B8 R 15— R 1) 745
QR FAF R WG B R B A RN 2B, K rendptr E MBI FARHF K, 51K
ValueError 3%, HHigE -1.0,

WIR s FR— KK ARAEFE— DR B0 E (LU, "le500" ¥EF L P& L2174
H) SRGUIR overflow_exception s& NULL iR 8| Py_HUGE_VAL (H#EMMWAS) FHARET
S . FEHAN 7T, overflow_exception MZFE [ —> Python EXT4; 514k FHH &R -1.0
o TERXPAMEL T, &'E *endptr 8 MHEIEZ JEHH— T4

WERAERE I 1) e AR AR AT A A R (EC AN — D AR BB R) | BB I 24 1Y) Python S 3 HaR [l
-1.0,

3.1 B RE.

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
Part of the Stable ABIL. ¥ double val ¥4 — i I 45 € W) format_code, precision 1 flags {17

XAV FEA T H P2 —, e, "EY, £ TEY, Tgt, G B et R e SR A LA
0, 'r' IS HEE T hnfEREL repr () #5K.

flags M PA N EH HA{E Py_DTSF_SIGN, Py _DTSF_ADD_DOT_0 85{ Py_DTSF_ALT B{H &
+ Py_DTSF_SIGN FI/RSJETER MW FEAF R I — 557455, B val SRS
+ Py_DTSF_ADD_DOT_0 F/RififRik B FAF R &R KA G E AL

o Py DTSF_ALT /RN H” B #4015 S M Py0S_snprintf () "#' E XX
4,

= ptype KK NULL, W E 38 [ @9 {8 5 #% % & Py_DTIST_FINITE, Py _DTST_INFINITE &}
Py_DTST_NAN HJ—A>, /5lFRR val @ — DA RECE . ToREC 8RR

R EME & — 8 A & 5 A7 R Y buffer BT ET, Q0SRG2 WO S NULL. U O TR
HpyMem Free () RREHGR B F4FE o

3.1 B .
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int PyOS_stricmp (const char *s/, const char *s2)

TR KNG . ZRBILT-5 stremp O WA MR, 2B TR,

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)

TAHRARD KNG . ZRBILFS strnemp () LA AME, 2B TR,

6.8 5

PyObject *PyEval_GetBuiltins (void)
RwEME: NG5 R . Part of the Stable ABL 1R[] 24 Bk AT b A B RR B0 7 4L, A02R 24 il A WUEAE
AT, DI o] AR S AR -

PyObject *PyEval_GetLocals (void)

BEME: ENGFI R . Part of the Stable ABL 3 [i] 24 Fij A T o JeyB AR m i 7 8, A SR B S mi AT
W3R [B] NULL,

PyObject *PyEval_GetGlobals (void)

B NAG5| . Part of the Stable ABL 1R [A] 24 R P47 42 A8 B 7 AR Y Hi AT
i M) 3 [B] NULL,

PyFrameObject *PyEval_GetFrame (void)

BwEME: NG9 F] Ao Part of the Stable ABL & [n] 24 B AR AT, A0SR AT 24 BT HY Wi 3%
NULL,

i &R PyThreadState_GetFrame (),

PyFrameObject *PyFrame_GetBack (PyFrameObject * frame)

AR frame Sy T —A>HMERIT .

1R [B]—A~strong reference, B{E AR frame YA AP [F] NULL,
frame Wi AN "A NULL,

3.9 Bk IIfE

PyCodeObject *PyFrame_GetCode (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. 3B frame /LR,

1R[] —A strong reference.
frame WK NULL. 550 (WIRAURS) ANEESN NULL.
3.9 Frilne

int PyFrame_GetLineNumber (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. 1[5 frame 41 IEXERATINATS -

Sframe oAk NULL,
const char *PyEval_GetFuncName (PyObject * func)

Part of the Stable ABL U5 func ;2 pREL. Fe LB 5, WEREIERAFR, SR func BB ZFR

const char *PyEval_GetFuncDesc (PyObject * func)
Part of the Stable ABL M4 func (F2RALR Ml R 47 . R P{EATE @%ﬁ%ﬂﬁ]ﬁﬂ’]”()” ” constructor”, ”
instance” 1" object”., HPyEval_GetFuncName () HIZ5RERE, F5FRE func HIFHA
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6.9 mAFEDREMSZIRThEE

int PyCodec_Register (PyObject *search_function)

Part of the Stable ABL J:A—>HT A iR i a8 48 2R s %L
PEREIVER], HEmak encodings 0, WERMARTEM, WHREHAOMTRERESIRNE AL

int PyCodec_Unregister (PyObject *search_function)
Part of the Stable ABI since version 3.10. JE45— iS4 E R RO E ST MERAE . WSS E RN
BRI, WAL SR E 00 SN G| K — >3 %‘# [l -1,

3.10 il Hfig

int PyCodec_KnownEncoding (const char *encoding)

Part of the Stable ABL HRIENA L 7E encoding 4 iR CATAER ] 1 2K 0. BEpREUE BRI -

PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)

BEME: #4971 A . Part of the Stable ABL 7 B 4a fiR i #5 ELA G Y API,

object {1 1 errors it & LRI BT EAL 45 32 encoding W4T 4% pR%EL . errors T DAH NULL R il
AR T SR BRIA T . MR A FI g8 W 5] K LookupError.

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)

BEME: #8951 A . Part of the Stable ABL 72 B4 i 25 3 A iR 7S API,

object ffi [ i errors AT & X EEARAL IR I VAL B 45 5E encoding RIS 2R EREL . errors W] PAK) NULL FEon (i
FN RS as i e LR ERIA T ¥ . QAR ERA B i RS #8 W 25| & LookupError,

6.9.1 Codec &3}k API

TETHIREH , encoding “FAFER AR5 30 /NG FAEE R, X BEASE A8 U AL ) 2 4% g A A 20 52 B %
KNG WKL BT TR RS, WK% E KeyError iR\ NULL,

PyObjecl *PyCodec_Encoder (const char *encoding)

REME: #a451 B . Part of the Stable ABL %5 E 11 encoding KB — 925 bR 4T

PyObjecl *PyCodec_Decoder (const char *encoding)
BEME: #4351 A . Part of the Stable ABL %4 E 1 encoding 3B — RS2SR ST .

PyOb/'ecl *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BEME: #8495 A . Part of the Stable ABL “N%5 52/ encoding 3REl—~ IncrementalEncoder X4,

PyObjecz *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BWME: #a4 5 A . Part of the Stable ABL “N%5E W) encoding $Hl—-> IncrementalDecoder X4,

PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BEME: #a95]1 A . Part of the Stable ABL 45 2 1) encoding $:Hl—-~ StreamReader L) %K.

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BWEME: #e4 5] A . Part of the Stable ABL "5 7€) encoding 3REL— StreamWriter T.J AL
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6.9.2 FF Unicode RiZ$EiRMIBIEEFY MR API

int PyCodec_RegisterError (const char *name, PyObject *error)
Part of the Stable ABL 1E457E /) name 2 NI AL B 1118 R &L error. 12 18 bR BCREAE — G AR 25
18 B TCVE G i 1) F A T YA IR A 1) 7 15 B 9 H. name 45 7€ 4y encode/decode ek 51 1 114 error JEZ: I}
H 2% G AR s A ]

Z | O KR K & B % — 4 UnicodeEncodeError, UnicodeDecodeError &}
UnicodeTranslateError [1) 55 6l /E il 2 4K, /\'43@/‘36?75[@@??‘???%’?@]&&
TEEIE A WA R R (S Unicode 5+ 31 % 1 BRI B BB ) o 181 s Eb 5 |
REGEFE, B3R E—EEE 0 ﬁ?ﬁﬂ&*ﬁﬁ%i‘ﬁ?ﬂm_méﬁ, PAS— o s S R
B VAR ﬁ‘/AHELVREﬁﬁ%/ﬁ@E%ﬁ%VFO

JEEIMRIE] O, SR 3R

PyObject *PyCodec_LookupError (const char *name)
BwEE: #a951 . Part of the Stable ABL EAXAE name 2 N ¥ DAL BRI IH pR 4. 11N HEBIIL R]
PAMEA NULL, ZEBUIEOL TR 2 [ B0 strict” Y45 AL 2R ] 4 R 4L

PyObject *PyCodec_StrictErrors (PyObject *exc)
BEMA: 184 NULL, Partof the Stable ABL 5| % exc /R R4

PyObject *PyCodec_IgnoreErrors (PyObject *exc)
BEME: #Ha45| A . Part of the Stable ABL ZI unicode £%i%, BhiddEiRMH A

PyObject *PyCodec_ReplaceErrors (PyObject *exc)
BREME: #a45] A . Part of the Stable ABL {§i[f] ? B} U+FFFD # unicode % hid 5 1%

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
B #a93) B . Part of the Stable ABL i i XML 2455 | F &4t unicode 4 ib4E 1% .

PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
REME: #a451 A . Part of the Stable ABL {ii J SR BHTH#E AT (\x, \u F1 \U) &# unicode Jghdbtiiz

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
BWEME: #7895 A . Part of the Stable ABI since version 3.7. ffi[] \N{ . . .} # L fFEHk unicode rfidisiR.

3.5 B e
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MERE

AEE PR Python XFRAZH., JLigHEA, s AT IZ R0 R 268 (Fln, Frafufika, sy
GRS 2B ANE I, A 1477 42— Python S,

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

7.1 HRMY

PyObject *Py_NotImplemented
NotImplemented BB, MFHMCHNRIEBAHXS ERBAAGHI LI .

Py_RETURN_NOTIMPLEMENTED
EREHM CES AR B Py_Not Tmplemented 1A (B dE— 4511 NotImplemented [#)strong
reference IR BT ) o

int PyObject_Print (PyObject *o, FILE *fp, int flags)
FEXTGR 0 GABISCAT fpo HIEIFRE] -1 o RSN T AR 1% e . H HiHE— SRR I
& Py_PRINT_RAW; HURZHIZES, WAFEHAXRE str () AR repr ().

int PyObject_HasAttr (PyObject *o0, PyObject *attr_name)
Part of the Stable ABL 5% o A J& M attr_name, N)3R[E 1, HWRE 0, XAH2Y4 T Python Fik
hasattr (o, attr_name). HEHEESERT.

HE, FEWA __getattr_ () fil __getattribute_ () HFIERT RN RGNS 25 2RI
B, HHPyobject_GetAttr() .

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
Part of the Stable ABL 12 o Wi A J& 1% attr_name, WHRIE 1, AWK [E 0. X 4H24 T Python ik
hasattr (o, attr_name). HERHEEEIN.

R, TEWA __getattr () Ml __getattribute () FEHBIE MG FERFRXIRE, FH
Rl . A EPASHHRING, WM Pyobject _CetAttrstring () .
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PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
BEME: #0951 A . Part of the Stable ABL MX}5 o HLHZ Ry attr_name [P))J@ 1. BIIRPIEMEME, K
TR [B] NULL, 3XAH24F Python ik 0. attr_name,

PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
BEME: #9518 . Part of the Stable ABL. M X% o FiEEEL— 4% N attr_name W)@ M. IR B S
PEME, RMOUGRE] NULL. X424 T Python KA o.attr_name.

PyObject *PyObject_GenericGetAttr (PyObject *o0, PyObject *name)
RwEME: #a95|A . Part of the Stable ABL il HI R IR ARIGR &L, TR LY tp_getattro
. BRSO (AT XIRAY MRO 1) AEREEARNARE, ITEN G dict P flIEA
JEME. IEAN descriptors Frid, BEMIAFFOSE T L OUEME, M HEEHRMIAFF AT . 2R 2 ik

AttributeError .

int PyObject_SetAttrx (PyObject *o, PyObject *attr_name, PyObject *v)
Part of the Stable ABL KX} o W1 442k attr_name () JEPEEBCN v o« RIMING] A R w IR 1] -15 3t
R\ 0 . XAH24TF Python {5F] o.attr_name = v,

MR v o NULL, MRS . AT A E MY pyobject _pelattr (), {HHENEEA
BB,
int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)

Part of the Stable ABL KXt 4 o W44 attr_name W@ MR N v o RINITE| A SEIHRE -1; B3t
RE 0 . XAH2Y4TF Python i5F] o.attr_name = v,

AR v o NULL, B, (R BT MM Pyobject _DelAttrString ().

int PyObject_GenericSetAttr (PyObject *o, PyObject ¥name, PyObject *value)
Part of the Stable ABL i i i) J& ML i EANM BR ek %, T IMA KBNS RIYtp_setattro i, EFER
A (B2 XE4 80 MRO ) AR Bl i df, AR E], PR HEAE S0 < ot b i B sl B )
PRt AT. B0, ZEERHEN RN _dict WhEESMER. AR E 0, ARG %

AttributeError FHixA -1,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
WEEXT % 0 W44 M attr_name W)@ . FRMEHRE -1, XAH24TF Python i5/4] del o.attr_name.

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
WG St 0 44K attr_name W @M. KIEHHRR] -1, XAHY4TF Python {54] del o.attr_name,

PyObject *PyObject_GenericGetDict (PyObject *o0, void *context)
BWEE: #a4 5| . Part of the Stable ABI since version 3.10. __dict__ FEARRFH3RERR B —Fhil f 52
Mo BRI AR T

3.3 BRI HE.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
Part of the Stable ABI since version 3.7. __dict__ il E KA —FdE FsE . X B Az
L

ZN°

3.3 BRI HE.

PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
BAWEE: #FaY 5] B . Part of the Stable ABL. [} opid 35 E WEEVELLEL o F1 02 1{H, W2 Py_LT . Py_LE
. Py_EQ. Py_NE, Py _GT B{Py_GE Z—, Z}HIMYT “<. “'<=, ==, I=, >H>=, IHHT
Python ik o1 op o2, HH op @A IT opid WHRAFEAF. WD R W] FERLAE , ZRIGINHR [ NULL,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
Part of the Stable ABL. JH opid 3§ E M AEHEK ol 102 WI{H, WAlE Py_LT . Py_LE . Py_EQ. Py_NE
. Py_GTE{Py_GE Z—, FRIXINT <. <=, ==, =, >8{ >=, FHRIR[E -1, #4584 false N
RME O, ANRME 1, iXAHYT Python Kiki ol op o2, HH op XN opid BIHAEFT .
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R WR ol f1 02 BlA—A%4%, PyObject_RichCompareBool () K Py_EQ MikE 1 , & Py_NE N
iR [H 0.,

PyObject *PyObject_Format (PyObject *obj, PyObject * format_spec)
Part of the Stable ABL ¥% 3, obj {# il format_spec. X %5 ffy T Python 3 ik & format (obj,
format_spec),

format_spec W[ PAZJ) NULL. FESUH 0L N AR5 T format (obj) o AEZNIF iR A S AR AL F A7 HR
SRIGIRF IR 8] NULL,

PyObject *PyObject_Repr (PyObject *0)
BEME: #ag71 A . Part of the Stable ABL THEXS4 o WFAFHRIEA . BIENIHR IR, AR [H]
NULL. XAH24 T Python ik repr (o) . HINEMKEL repr () HH.
TE 3.4 N EREORTE S — IR S, T AR 2B 2 5SSl i e

PyObject *PyObject_ASCII (PyObject *0)
REME: #8455 A . Part of the Stable ABL. 5PyObject_Repr () —FE, iTEMNE o MEFEIER,
{HfEPyObject_Repr () REIFRFER A \x. \u Bk \U % L JE ASCI F4F . 3XCRFAE BL— 2R T
Python 2 H1liPyObject_Repr () IR FAFE . HNERE ascii () HH.

PyObject *PyObject_Str (PyObject *0)
BwEE: #a971 A . Part of the Stable ABL T1HXI4 o (IWFAFRIE . BIIRHREIFEAFE , RIGEHR ]
NULL. 3XAH24F Python £k str (o) . MNERE str () WH, FHIWH print () KETHH.
1 3.4 BCEHC ZREPHE S — MRS, AR R Sl 2 55 3 e

PyObject *PyObject_Bytes (PyObject *0)
BRwEME: #ag 51 A . Part of the Stable ABL THEX 4 o W7 B . KM IR E] NULL, 2 i ik o] —
ANFITERERLR . EHET o A2 BEEUN Y Python Kk bytes (o) . Hbytes (o) AFEMZ, Ho 2
KB A AR O WP RGN, itk TypeError.

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Part of the Stable ABL 115} derived 255 cls ZAHRI BN HIRAZE, WRIA] 1, AR M) 0. A2 H 45 R
[n] -1,
MR cls 2T, WK els HATZIHGI . AR 2= A —UAGILRIE 1, G288 1, BNREZ 0.

IEW PEP 3119 ik, WR cls 7745 __subclasscheck_ () H¥&, BFS00H H A E T REPIRS. &
N}, SR derived A~ EAZS T, BEETE cls.__mro__ 1, IPAEHE s — T

AN RA 2PN, B type BIRAZLRYIEBI. SR, XMRAVUELHA _ bases_ JEME
(MR R C]) R — .
int PyObject_IsInstance (PyObject *inst, PyObject *cls)

Part of the Stable ABL Y2t inst /& cls ZEuHT2ERY LB, WERIE] 1, ASRASZIGRIE] 00 A0SR 45 R
M -1 B R .

MR cls JRITH, WK cls BATZIHGI AR 2= —UAGILRIE 1, F28 8 1, BNREZ 0.

1E4n PEP 3119 JiriR, 43 cls #745 __subclasscheck__ () ik, RS9 H AR E F2RIPRES . &
W), W2k derived j2 cls 25, IBATME cls B— 501,

SEH) inst ] PAGEST _ class_ JEMRE R H AR,
K5 cls EEWIAESS, AR 4, Wil bases_ J@fh (2R o) 78 .

Py_hash_t PyObject_Hash (PyObject *0)
Part of the Stable ABL 113 1R BN R AR 0. I IR[E] -1, XAHY4 T Python ik hash (o) .

1E 3.2 BOE W BIAERIR I 28 )2 Py_hash_t, iXjg—MR/NGPy_ssize t MIFRAFFSEEL.

'/
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Py_hash_t PyObject_HashNotImplemented (PyObject *0)
Part of the Stable ABL {#&&—1> TypeError FRI5HH type (o) ANZhashable 318 -1, R LA
T tp_hash LA SRISERRIXRE, VA SRAL R b ) R R I B R A AT A R 2R

int PyObject_IsTrue (PyObject *0)
Part of the Stable ABL IISEXT4 o #iAHIE true, MRME 1, HNERE 0. 3XFH24F Python Fik= not
not o. RIGNRE] -

int PyObject_Not (PyObject *0)
Part of the Stable ABL {IRX4 o $A N E true, WRME 1, FHMERME 0, XAHY4TF Python FEik = not
not o, ﬁiﬂlﬁlﬁlﬂﬂi@ -

PyObject *PyObject_Type (PyObject *0)
B #4971 A . Part of the Stable ABL 24 o AN2h NULL i, & [H—5%F4 o E’J*Mﬁﬁf szt
X5, MR, ¥5]Kk SystemError iR NULL, iX%[[]F Python #ikx type (o) . LR S
BN R [BE R sorong reference. SEBR PR Z /D R ECRE R Py_TYPE ( ) R, e
R [l —A> Py TypeObject* KBRS, BRI E—Hisrong reference,

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)

R R 0 2 type KR T-IM, NLREHAEZ, HWGRIE 0o WS HHRUAIE NULL,
Py_ssize_t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)

Part of the Stable ABL. RN 0 E’JJL:T” ﬁu%iﬁ‘%o REFF VRIS, MR B PR . )
B’ -1, XZE[ET Python FiA= len (

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
REXSG o AT . BRI LK, ARG __length_hint_ () #H7hTH, mJaiklEl
BME. HEEERHRE] -1, XZE[T Python 6343 operator.length_hint (o, defaultvalue).,

3.4 B IIRE

PyObject *PyObiject_GetItem (PyObject *o, PyObject *key)
BeMh: #4351 . Partof the Stable ABL iR [0 XF 4R key XFI[Y 0 TR, SUAERIMT R[] NULL, X4 (]
F Python Fikx o [key],

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
Part of the Stable ABL Y415 key WHHEIE v. KM T] R RHIFERE 13 RARHER 0, HAHY T
Python i#4) o [key) = v. AL R &M v {071 L

int PyObject_DelItem (PyObject *o, PyObject *key)
Part of the Stable ABL. M4 o FAZIE NS key HYMEST. IR E] -1, X AH4F Python i&4) del
olkeyl],

PyObject *PyObiject_Dir (PyObject *0)
BEME: #ag5| B . Part of the Stable ABL #H24F Python #iA=, dir (o), R[E—4 (F[FERSS) &S
MESEWFAFRINER, WL HER ] NULL, QRS %0Ch NULL, {0 Python [ dir (), JUIR |24
HI locals f 445 X UNSE A WG S PATHESE , 3R [A] NULL, 1E|PyErr Occurred () «I% [7] false.

PyObject *PyObject_GetIter (PyObject *0)
BREME: #hh31 A . Part of the Stable ABL 2[R T Python F2iAR, iter (o) o MWL SEER E—HH
ERAS, WRIZNR RS RN, MR EDRA . ARG %)j'ii%ﬁ, 25|k TypeError
, HiR[E NULL,

PyObject *PyObject_GetAIter (PyObject *0)
BEE: #FHeg5| K. Part of the Stable ABI since version 3.10. %:[f]F Python ik aiter (o) . %—
A~ AsyncIterable X4, H AHIRE—4 AsyncIterator. il REIFE—HREAL, HAR

ZHiR— AsyncIterator, FHREIHH &, WRIZENLARREPENR, £51K TypeError, Fik[H
NULL.

3.10 B e
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7.2 AN

CPython SZRFIAA A A FI ML p_call FIR R -

7.2.1 tp_call tipiY
W tp_call (EHISLHIER R TR . FERLHIZ4 R

’PyObject *tp_call (PyObject *callable, PyObject *args, PyObject *kwargs); ‘

—NHHRH AN ICHRRMESE, H—A dict TR KEFSE, ELT Python LS
callable (*args, **kwargs). args* LMEE T (WwREHAK, & —A51m), 2ot
R FAEF S, thwargs* T VAR *NULL,

XA EANHE *tp_call* ffiffl: tp_new filtp_init WiXFALIHSEL.
B —5, Wl Pyobject_call () sigHALRE A APL,

7.2.2 Vectorcall {#pil

3.9 B EhEg

vectorcall VpSZETE PEP 590 5| A, B & i F sR 550 A 2 bt il .

YER AN, Andk a] P8 F A2 7 32 8F vectorcall, CPython £ S5 ] T Y BRIR FH o K10, 3X AN & — AP0
WAk, —888 =Y R E M p_call (AR PyObject_call (). HI, —A3ZHF vectorcall 25

WS tp_call, WAh, ToieM MR ML, AT R T AR AR R B . HEFR TR tp_call
WHE NPyVectorcall_call (). {HS—IEHE:

B —A 308 Vectoreall B8 At KL RATAAF]TE X tp_call,

AR —AE ) vectorcall [ *tp_call* 18, AL IZ LI vectorcall . B4R, QARG & 7 ZAF SECAL N args
JCAAN kwargs dict, FFA S vectorcall FAH & L.

KA PAiE I B Py _TPFLAGS HAVE VECTORCALL W5 FH¥ftp_vectorcall offset B NXt& 45
1 vectorcallfunc 1) offset 3 SZPY vectorcall Hpil . X -E— 810 EA DA N4 I R B 354t

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

o callable 23595V I B9 XF 5
o args A CiESEA, MIIESBERIGET XEFSE0ME. WREAESE, XAME PAZ NULL

o nargsf JE0LE S EECEIN 8% PY_VECTORCALL_ARGUMENTS_OFFSET bRidi. BLM nargsf 3/15
BRI E S, Wi Pyvectorcall _NARGS (),

o kwnames & —QFEPiATRHE FHRRAGICAL.  HATEDL, Al kwargs FULAYHE. X LEZ PN FAT
B (str B TRASEHD, IFHENMBAVEME—R. WERECH KRBT ZSH, A4 kwnames AT DA
NULL X% .

PY_VECTORCALL_ARGUMENTS_OFFSET
UR2RAE vectorcall ff) nargsf ZHUTHICE T ILAR , W AVFRIE T I Sk args ] e BeAihi,
args R MTEIEAFHRIZE L N2 0 ). BN IT AR o 2 i args [ E’Jﬁ
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Xt PyObject_VectorcallMethod () , EMIRERINASEIRSE args [0] AIRERA T

L A AAILF A X (AN NS, IS AV A E
PY_VECTORCALL_ARGUMENTS_OFFSET. iXFEMURF L1478 A48 1 Ty ¥ 2 S i0 vl 8 ) R B 4k 3 A 2L
M A A (a1 ETR A self 250 .

BHA-AEAT Vectorcall A &, i B I Acall APL B %, AR Al T I A R — .
PyObject_Vectorcall () B EHAN .

1 it 1 CPython 3.8 1, vectorcall APT Fl1 A 3¢ () pf A0 B =& PA W7 JF 3k °F X 4k 19 44 k4% it
_PyObject_Vectorcall, _Py TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,
_PyVectorcall_Function, _PyObject_CallOneArq, _PyObject_CallMethodNoArgs,

_PyObject_CallMethodOneArg,t4),PyObject_VectorcallDict PA_PyObject_FastCallDict

g Friedit. IHAARIIRBOE SONAN T I B 24 BRI 514

I
1E N p_call W, 9 H F A e 48 0% 3 CPython X F L H tp_call #E 4T #Y I ] &

M Py _EnterRecursiveCall () %ﬂPy_LeaveRecursiveCall ()o

FARUERCR, XN T vectorcall (1) U8 1 % 8 I O AE 75 B B 24 (i Py_EnterRecursiveCall Fl

Py_LeaveRecursiveCall ,

Vectorcall 35 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
28 5 —A> vectorcall nargsf 552, IRPISHIN LR ECR . H B RT:

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

SR, WA PyVectorcall NARGS pRERDAERERY .
3.8 Hrh T EE

vectorcallfunc PyVectorcall_Function (PyObject *op)
TR *op* N SCHF vectorcall ¥ (224 @ FIHZEAUASHE, 22 PN BARSEBIIAR SR ), 3k 1] *NULL*,
N, SR [EAFAHTE *op* HHY vectorcall pREIFE S . XA BRBMA Il K S

XAER R op 215 S FF vectorcall Bl Fl AL, W PAGE K E PyVectorcall Function (op) !=
NULL 3E3ZH .
3.8 Bl Ehae

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
P * AR * fvectorcallfunc, HATESECHIKEE T ZH03 5 LATCALA dict JEN4

XMLl mE, HAMWRWR Ao call fEALEZ T tp_call WM. BEAXK
APy TPFLAGS_HAVE_VECTORCALL JiEFRH HEALHLEE tp_call,

3.8 BRI fE
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7.2.3 AR API

A ZARET BT KA Python X5 44 bR B 2R H S B U 6k 5 o SCRF BBl 7] LA p_call
o, vectorcall, | RUA]REDHIIEA TR, S et N1 A VR T ) B =X R AL

NEESS TR RSIAE; S A SO TR R

B callable -- AT{E H*$& | args kwargs
PyObject_Call () PyObject * JCZH dict/NULL
PyObject_CallNoArgs () PyObject * -—- -—-
PyObject_CallOneArg () PyObject * [ ---
PyObject_CallObject () PyObject * JLZH/NULL | ---
PyObject_CallFunction () PyObject * format -—
PyObject_CallMethod () X% + char* format -
PyObject_CallFunctionObjArgs () | PyObject * QEE S -
PyObject_CallMethodObjArgs () ST + ZFR AAS S EN
PyObject_CallMethodNoArgs () X4 + 4% - -
PyObject_CallMethodOneArg () ST + Z4FR e -
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () S+ B vectorcall vectorcall

PyObject *PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
BRWEMA: #Hay5| A . Part of the Stable ABL W —~v] 1 i i) Python X4 callable, Bty #1Ic4H args fr
HMPISE VAL kwargs FIrgs ) B B4

args WhIFIAJ NULL; WRAHESHOHEH — D2 cl. WERABE BT ZL, W kwargs 7TPAK
NULL,

IR R G55 ARG — A S5 Ik 8] NULL.
XEET Python FiAH callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)
Part of the Stable ABI since version 3.10. & J1—1> 0] & 1 ) Python %} 4 callable T AR S4. X2
AR A Python R F X4 B A 30 2

SR PG5, ARSI — A & [ NULL .
3.9 BRI HE.

PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)
i — ARl Y Python Xt 4% callable JFFfAF G 1 1 AN E S arg 1 A KT S HL
SRR AR HE R Wt — A~ 35 7T 3R [ NULL,
3.9 Fii T aE.

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

BRWEME: #FHay5| A . Part of the Stable ABL J# F—4~v I i i) Python X4 callable, Bt 1Ic4 args
SRS EL WAL ASEL, W args AT PASH NULL.

BRI 7 R Tl — A S5 IR [B] NULL .
XA T Python A2 callable (*args) .

PyObject *PyObject_CallFunction (PyObject *callable, const char *format, ...)
BREMA: #8951 . Part of the Stable ABL ¥ 1 — 4~ Fi 1) Python X4 callable, [ty v] AR 4R C
ZH. X C S Py_Buildvalue () MASHIAR X FAFERRAE . format 7P NULL, FRIR¥
ARRUHERSEL
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IR IS5, AER MOl — A~ i R [l NULL,

XM T Python F3Ax callable (*args) .

EHEBEWRIR G A Pyobject* B8, Mpyobject _CallFunctionObjArgs () J&HPGEMHERE.
e 3.4 BOEW: XA format KELE char * HH,

PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
BEME: #7695 Ao Part of the Stable ABL i [ obj X444 8 name 17735y H7 v A8 502 1) C S48
X C BHh Py _Buildvalue () AT AFERRMAI B Y A — A T0d .

WA NULL | FR RERIUL SR

IR A A5 A 2R I — > S -k [8] NULL .

X HI1 Python %iAR, obj.name (argl, arg2, ...) 2—HFH.

THEBWRIRREA Pyobject* 24, WPryobject_CallMethodObjArgs () je S PRHEAZEFE.
TE 3.4 FiUFE P The types of name and format were changed from char *.

PyObject *PyObiject_CallFunctionObjArgs (PyObject *callable, ...)
B EE: #H a4 5| A . Part of the Stable ABL i [l —-~ Python 0] & I X} 4 callable, Pt A5 0] 25 50 & 11
PyObject* %ﬁl XS H DA BRI E 2 Eﬁﬁ/ith1 EIFPA NULL 572 .
SIS IR AT TR Il —A~ S5 Ak [] NULL .
X1 Python %é A3 callable (argl, arg2, ...) &—FH.

PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
BEME: #HAy5| A . Part of the Stable ABL & ] Python X% obj i —"4~05, EFHELFRH name
i) Python FAFERRF R4 o ERFFA AR B Pyobject ZHAIHN . XLESHVAn] R R 1B
SHTERSEMI LA NULL 252
DI IR A5 AR SR I — > S - [8] NULL .

PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
T H Python ¥4 obj HHY— DI IEFH ML S4L, HhIrik 24kt name 111 Python “FAFH X4
%t

IR S5, AR ORIt — A5 5 73R [m] NULL.
3.9 B fE

PyObject *PyObject_CallMethodOneArgqg (PyObject *obj, PyObject *name, PyObject *arg)
i Python X5 obj Hi— Tk TF A BRI E S HL arg, P IEA TR name ) Python 47 H
POE EEHIP

SRR IS5, AESR ORI — A58 IR [l NULL.
3.9 B e

PyObject *PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)
P B — 0T 8 19 Python Xt 4 callable. [t 28 S5vectorcall func M [H. WE callable 3¢
Fvectorcall, W'E 2 EH B8 A AFHEE callable F1H vectorcall pR%Y .

SN IR PS5, ARG — A5 &[] NULL .
3.9 BRI e

PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
V[ callable FF-Ffri S e vectorcall Yl il AR 5E M FEALE S, B ELAT I kwdict TR G A
KRBT SEL. args FEARF RS E S
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TEIRAE N TR L BRI, R E AT SR e . DL, IHCeREOR. 24 (IR 7 © 9 10 K 6
THR T, HEA R IR SR C 4 A B .

3.9 B fE.

PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, Py-
Object *kwnames)
g1 1 vectorcall I IS BRI — A ¥k 7k FRPA Python “FAFE: name WL . W1 7 &
X RN args[0], T args AL args[1] FFIGHIFRA WA R B S8 wAitE N 20— M E S
B nargsf FEAE args[0] TEN AL E SRR, WR args (0] BE W] BERRIE I i 242 )22 Fm
PY_VECTORCALL_ARGUMENTS_OFFSET, XiFESH A PMEAEPyObject_Vectorcall () H—#E

Bt

WRM G HAT Py TPFLAGS_METHOD_DESCRIPTOR 4, 1M bR SCRE VR U I R 48 % B J7 YR G i
HrSEHEIY args vector fE N AL

SRR 55, TR R MOt — A S & [m] NULL.

3.9 FifE.

7.2.4 FHZF API

int PyCallable_Check (PyObject *0)
Part of the Stable ABL HfiEXI S o @A Gt MR G2 AN QR E 1, HALRE SRR 0 o XA
BB 218 U

7.3 =il

int PyNumber_Check (PyObject *0)
Part of the Stable ABL HISRXFR o FEHACFRIPIIL, R 1, BRI, XA KBRS T8 R

e 3.8 B AR 0 22— RG] 1.

PyObject *PyNumber_Add (PyObject *0l, PyObject *02)
BEME: #8495 A . Part of the Stable ABL R [0] ol . 02 MINMIEEE, W LK, &[E NULL, &M T
Python A o1 + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
BEME: #4935 . Part of the Stable ABL 1k [\] ol 57 02 WI&55, ANy, &M NULL. ZMHT
Python A 01 - 02,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
BEME: #ag3| A . Part of the Stable ABL R[] ol . 02 fHTMILER, WK, RIE NULL, ZM)T
Python A o1l * 02,

PyObject *PyNumber MatrixMultiply (PyObject *ol, PyObject ¥02)
BEME: #hy 5| A . Part of the Stable ABI since version 3.7. 3R] ol . 02 fUEMETeERILE R, QIR LI,
iR [E] NULL. 24T Python A 01 @ o2,
3.5 B fE.

PyObject *PyNumber_ FloorDivide (PyObject *ol, PyObject *02)
B A #7095 Ao Part of the Stable ABL &[0 ol BDA 02 [n] FHEEIME, KRIGHFR ] NULL, X%/
F Python F#ikx o1 // o2,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
BeME: #e43 A . Part of the Stable ABL 3R [1] of DA 02 MECAERI A BT RUE , BRI & ] NUL L,
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AR [T A8 STAEL PR — A 3 R Bl A (M AN T RELA — HE RS B s BT A S8, LR in]
PATE ﬂ?/\ﬂﬁ/l\ﬁﬁﬁ o] — AR BERREERN T Python FikK o1 / o2,

PyObject *PyNumber_Remainder (PyObject *0l, PyObject *02)
BwME: #ag5| M. Part of the Stable ABL & [0] of FrDA 02 132 BY A%, WIRKI, iR[E] NULL. “F4r
F Python 1A 01 % o2,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
BEME: #Hh5| A . Part of the Stable ABL. 2% N ERE divmod () » WIRZKLN, iR[A] NULL. ST
Python F3Ax, divmod (01, 02).

PyObject *PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
BEME: #e43| A . Part of the Stable ABL 355 5] N B R E pow () » TR LM, K[FE NULL, Z0HT
Python H1{{ ik pow (01, 02, o3), HH o3 K. ﬁﬂ%% B 03, M APy _None fEH
R (5L A NULL & 3 2ERE WA ) o

PyObject *PyNumber_Negative (PyObject *0)
J\EM'E_ #0493 A . Part of the Stable ABL iR 1] o B T(H, WK, 1R[H] NULL . 254/t T Python F&ik
7 -0,
PyObject *PyNumber_ Positive (PyObject *0)
BEME: #4351 . Part of the Stable ABL iR 0] o, IS4, iR[A] NULL . &4 Python #ik= +o.

PyObject *PyNumber_Absolute (PyObject *0)
B EMA %)'T él’;l Z1 A . Part of the Stable ABL 1&[0] o BYZEXHME, WIHHKM, RFA] NULL, 4T Python 3%
530 abs (

PyObject *PyNumber_Invert (PyObject *0)
BEME: #ay5| A . Partof the Stable ABL 3R [0] o RZAIIUSGHYLER , WRAM, 1R[] NULL, G4
F Python FiE= ~o,

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
BEME: #h45]1 A . Partof the Stable ABL 1R[] ol /%% 02 ASHARIGHILESR, Wbeg, & [A] NULL, %
#rF Python FEikz( 01 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
BEE: #8951 8 . Partof the Stable ABL iR [1] o f5%% 02 P ARG HISE SR, s Jeig, & [W NULL . 4
#rF Python iRz 01 >> 02,

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
B A #e951 M. Part of the Stable ABL iR [H] ol Fil 02 “${ii 57 PIZER, WKWK, R[E| NULL . 4§
#rF Python Fik= o1 & 02,

PyObject *PyNumber_Xor (PyObject *0l, PyObject ¥02)
BweE: #ag3| A . Part of the Stable ABL 3R [1] o Fl 02 “¥fi5u” WILEHR, WRAKM, i&[F NULL
ZHF Python £ikx o1 ~ o2,

PyObject *PyNumber_Oxr (PyObject *ol, PyObject *02)
BEME: ey 3| A . Part of the Stable ABL 1 [H] ol 1 02 “3{vul” MIZEE, WL, RF] NULL . &4
#rF Python ik o1 | 02,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
L@{ﬁ #6431 A . Part of the Stable ABL iR [1] ol . o2 MIMAYLER, KM, &[] NULL, 4 ol %
Fpnf, XA EHEREEMrLER. SN T Python i) ol += o2,

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
L@'fﬁ #6451 A . Part of the Stable ABL &[0 ol . o2 FIISIWEEHE, WK, &[] NULL . 24 ol 57
BT, MBS BT E RAPLER. 00 T Python i) o1 —— o2

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
BEME: #8951 A .. Part of the Stable ABL iR 0] ol . 02* fAF g2z R, 4o R kM, 1BW “NULL, % *ol
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SO, BAMEH R E MR . S0 T Python i) o1 *= o2,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
BEMA: #9351 . Part of the Stable ABI since version 3.7. 320 ol . 02 fGERERIE SIS R, HR%
W, AR NULL o 24 of SCREN, XM EBWEMAFER. %40 T Python iF4] ol @= o2,

3.5 BRI HE.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *¥02)
BWEE: #a4 5| A . Part of the Stable ABL 1R [\] ol [&VA 02 J5 ] FBUEEHIZER, R LM, 1R [FH NULL,
M0l SCFER), XAEHEBEMEHEMALER. SN T Python iAol //= o2,

PyObject *PyNumber_ InPlaceTrueDivide (PyObject *ol, PyObject *02)
BWEE: #a4 5] A . Part of the Stable ABL 1[5 o] [ PA 02 HIBCAE A FEVTOUE, B2 IR [H] NULL,
AR ) AR PRy B AR S A R AN FTRELA RS W 2 A S B, R AT
%E%/\W/I\*fé%ﬁﬁifﬁ@*/l\??@ﬁo WAL of STRFHIINR S Rk AT, MRS T Python i
njol /= o2,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
BEME: #hy 5| A . Part of the Stable ABL & [1] ol DA 02 B2 MI4%, WR%EK, R[] NULL. 24 ol
SCHEI, XANZREERME N EMAAEIR . 40T Python iiH] o1 %= o2,

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
B #e95| M. Partof the Stable ABL 152 [ N E AL pow () o WIRKM, 1R[] NULL. 4 o 3CHF
W, XA BE E M LR, 2 03 2Py None I, ZT Python ifif1) ol **= o2; FHMZA)
THEF AL B AT L5 R pow (01, 02, 03) . WIREAN 03, MFHLE APy _None (f£A NULL &
FEARENAI) o

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
BwEfh: #a951 A . Part of the Stable ABL R[] ol 7% 02 SRR IEER, WRRI, &M NULL, 24
ol SCHfY, XMNZBH LM EMFLIR. SN T Python iff] ol <<= o2,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
B #e471 A . Part of the Stable ABL i&[H] ol Fi%% 02 AR IGHIZER, RN, 1&[8] NULL, 4
ol SCHFR}, XM EHHEM A EMAALR. ST Python iF4] o1 >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
B i #9351 A . Part of the Stable ABL IR ] ol Fl 02 ™ #5057 (LR, KRIGHTHR [ NULL,
1 o SCRFRRIR TR0 RiedT. 45 Python ifH] ol &= o2.

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
BEME: #0431 A . Part of the Stable ABL J{IBIR[E] ol Fl 02 ” 307 a4 %, 4R [5] NULL,
15 ol HHIFHL PRI AT, %45 Python iff] o1 ~= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
BEME: #9351 B . Part of the Stable ABL I HHR B ol F1 02 ” #4788 ML H, SMEHtR [A] NULL,
1 ol SCRFRIE NZERAERF R IAT. 54T Python ifH] ol |= o2.

PyObject *PyNumber_Long (PyObject *0)
Bl #a971 A . Part of the Stable ABL J{III R [E] o #5450 M HEEO R G455, RIWAT R [F] NULL,
AT Python k3 int (o) .

PyObject *PyNumber_F1loat (PyObject *0)
BWEME: #0431 . Part of the Stable ABL JRIIIF R[] o #4077 SR G ISR, SRR [9] NULL,
ZEHF Python FBIAX float (o)

PyObject *PyNumber_Index (PyObject *0)
BEME: #0431 B . Part of the Stable ABL F{IIHR [A] o #:34 Python int 258U 545 5, 2 WishR [A]
NULL 5| % TypeError 7& .

TE 3.10 BOEM: 85820 int BB, FEZHIBCAT, S5RATHEN int 1 T2RIGHI.
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PyObject *PyNumber_ToBase (PyObject *n, int base)

B FHeg3 Jﬂ Part of the Stable ABL & [0 5 n $545 ] DA base "R EE FAFF G LS R . XA
base ZHNI 2 10 8035 16 . X342, 8, mX 16, REHF ‘P%ﬁ"”mnigiﬂmﬂ Ob',

"0o',o0r '0x', il[]% n ANJ& Python W 385 inr 257 ?jﬁ%ﬁﬁPyNumber_Index () BB i
Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)

Part of the Stable ABL fIIf o T DA RN — BRI R A] o FeAd U Py_ssize t fH. MR EKIL,

M5 K —A IR E -1,

WER o W] AYE G Python 11 int {HH 223454 Py _ssize t {HN 25| % OverflowError, M
exc ZEE NS K R EEA B %N IndexError 3 OverflowError), I exc 2 NULL,
W) S5 5 2 T Bk I ELAEL > A6 S RS SO B R B Oy PY_SSTZE_T_MIN i 75y 1E 8 B B0 oy

PY SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. &[] 1 {NH o B —NKG| Ak (*I?l‘ nb_index f {7 7 3|
tp_as_number Z5{K), SCETEHABTTOLTRE 0. SRR R 2 B AT

4 Fr3mil

int PySequence_Check (PyObject *0)
Part of the Stable ABL U153 %t R $2 1 1 Fp 51 p BCMGR [o] 1, 5 W3R 8] 0. dif ¥ %'n fFNEE
__getitem__ () Jyyk#Y Python JEiR [ 1, BRAFEATRE dict A1, PMLEEF TN Likm
SRR SRR A R R 2 I«

Py_ssize_t PySequence_Size (PyObject *0)
Py_ssize_t PySequence_Length (PyObject *0)

Part of the Stable ABL IR [0 751 it *o* B R AL, JIKIRIR ] —1 . 4124 Python i len (o) ik
7.

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
BEE: #a95| M. Part of the Stable ABL J{IIIR ] of F1 02 fPFE, JKIMMHE N NULL, &M T
Python iAol + o2,

PyObject *PySequence_Repeat (PyObject *o, P} ssize_t count)
BWE: #9531 A . Part of the Stable ABL 3R [B]JFHXT 4 0 TE count IRIEER, IR Al NULL, X
T Python %A o * count,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
BEME: #6495 H . Part of the Stable ABL IR [B] ol F1 02 BIPFEE, KMEHRE] NULL, 7E ol ¥
AT D0 T 3RV R SE . XA T Python ik ol += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
BWE: #8495 A . Part of the Stable ABIL Return the result of repeating sequence object iR [B]JF %4 o B
52 count IREEH, RIGEHR ] NULL. 7E o CRFIFOL FIZIES Rl XM T Python Fik X

o *= count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t i)
REMA %Fré’J 31 A . Part of the Stable ABL 3&[8] 0o F1EE i SI0K, RMAHR[E NULL, XZ4) T Python
Fikk ol

PyObject *PySequence_GetSlice (PyObject *o0, Py_ssize_t il, Py_ssize_t i2)
BEME: #a95| A . Part of the Stable ABL IR [B]FEFNTE o 1) il ) i2 i), N R [B] NULL, X%
#rF Python Fikx{ o[i1:1217.
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int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
Part of the Stable ABL FEXFR v BIEL o W2 i SI0R . KM S5 L FHEIFIRE -1; BIIHHR
XA T Python i) o [1] = vo HEREL REEEX v 95 H .

W v S NULL, JUBERmE, (BRI E i MmN i Py Sequence _Delltem ().

int PySequence_DelItem (PyObject *o, Py_ssize t1i)
Part of the Stable ABL HI&%I42 o 1955 i 50, KIKFRIE] -1, XAH24T Python i&4] del o[i].

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
Part of the Stable ABL X 75X 5 v BAEZS P HX S o M il 3 i2 PJ o iXAH24 T Python ifj o [11:12]

= Vo,

int PySequence_DelSlice (PyObject *o0, Py_ssize_t il, Py_ssize_t i2)

Part of the Stable ABL JHRFHFITE o BIM il B i2 ) . RIMAFIRE] -1, XHH24 T Python 154] del
o[11l:12],

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
Part ofthe Stdble ABL & [\] value £ o T IRV S, Bl EMHFE: o [key] == value WEEE . &
Tt R XHH24F Python #3i5=; 0. count (value) .

int PySequence_Contains (PyObject *o, PyObject *value)
Part of the Stable ABI HiE o BHHE value, N o PRYFE—IEET value, WA 1, HWERE 0, H
e, IRE -1, XAH24T Python A= value in o.

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
Part of the Stable ABL. iR [R]85 —AN& 5| *i*, FHd o[ == value . H4Em}, 2\ -1 . #H24T Python ¥
o.index (value) FEik=.

PyObject *PySequence_List (PyObject *0)
BEME: #Hey 3. Part of the Stable ABL 1R [B|— /N FEX %, HNASFNEAEAITE o HF], &
R[] NULL . SRS RAER — N Fx 5. XS54 T Python #ik 1ist (o) .

PyObject *PySequence_Tuple (PyObject *0)
BEME: #e471 A . Part of the Stable ABL jR [l —ITdAXf g, HNAES A IR AXR o MH, %
Wiz [l NULL. 3R o oedl, WPRRR [l —ANHTR 5 L, FEHARR O R 608 24 1y WA M i — Aot
XAFHT Python F5AK tuple (o) .

PyObject *PySequence_Fast (PyObject *0, const char *m)
BWE: #Ha951 8 . Part of the Stable ABL K73 8 v] 240X % o VE N H A PySequence_Fast* B4
TR BRI AERZON R R P B AT RO S, W51 % TypeError FHR: m A R1H B 3CA .
SRIGIRFR 8] NULL,

PySequence_Fast* MR Z I PAX M 44, 2 FH B EMN K — ~PyTupleObject
B PyListObject #Eﬁéww o IR T BL

YE2H CPython [SEHANTYT, W o &R —MFHNEHR, BRI

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
1t o thPysequence Fast () 1R[] H o Ak NULL BYIE 0L Tk E o K EE. WA DAEETE o i
HPysequence_Size () BIREUK/N, {HREPySequence _Fast_GET_SIZE () WEEHERE NE
A PARGE o %ot .

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_ ssi7e 1)
BEME: NG5 . TE o PySequence_Fast () d& H o A NULL, I H id 5T [JEE NI
TR o HSE i FILR.

PyObject **PySequence_Fast_ITEMS (PyObject *0)
1% 1] PyObject F841 HJICEEAH . ik o HPySequence_Fast () 3k H o /R A NULL,

THTERL, QNSRBI F AN, F 0 BC v BE S EOR E N items 4L R, U8 JCIR SRy R S0
[ERGER-iE et K
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PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t i)
Befi: #ag5l M. &I o (A | MICRBAER IR Bl NULL. HIBA Py Sequence_GetItem()
HEE, (AASKE o L PySequence_Check () R NEHE, BALX T SHITIHE.

7.5 BRGHHIY

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

int PyMapping_Check (PyObject *0)
Part of the Stable ABL RN R FZAL T WSt s SR WHRIE] 1, A0RIE 0. 3§ R E R AR
A __getitem () JyikY Python 2RIk 1, [ROGTEMEH TS IL N JCIARNE XK P SCRrA A, IEpR
B 2 AT
Py_ssize_t PyMapping_Size (PyObject *0)
Py_ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL I IR [MXF 5 o FHEEAEE: , SRR A] -1, 3XAH 24T Python Kik3{ 1en (o) .
PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
BEfE: #0951 M. Part of the Stable ABL iR [8] o XN TF4FH key IT0E, B34 R HTR [F] NULL,
X AH 4T Python FiAx o [key] . HiES I also PyObject_GetItem().

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
Part of the Stable ABL TEX 42 o W4T Ef key WU ZIME vo RIWHIRIE -1, 3XH 24T Python i)
olkeyl = v, AiiZ W Pyobject_SetTtem ()., WA TRIGIX v 51/ .

int PyMapping_DelItem (PyObject *o, PyObject *key)

MG 0 R BRI G key HYBRST. KRG EF R W] -1, XA 4 T Python i 4] del olkeyl. iX
HEpPyobject_DelItem() — 5% .

int PyMapping_DelItemString (PyObject *o, const char *key)
MALR o HREERTFAFH key BRI . RIGINHRIA] -1, 3%XAH 24T Python #541] del olkey].

int PyMapping_HasKey (PyObject *0, PyObject *key)
Part of the Stable ABL WURMUFIA G BATH key MR M| 1, W3R [E] 0. XA YT Python £k key in
o. BERELEE S INHIAT .
W BRI MM __getitem () VAW E) & A0 S R 2 BB . R IBORT 1R R 4 L
FHPyObject_GetItem().

int PyMapping_HasKeyString (PyObject *o, const char *key)
Part of the Stable ABL WURMGI G BAH# key MR M| 1, IR [E] 0. XA 24T Python £k key in
o. HERELEES MINHIAT .
WEBEERAA _getitem () J7 ¥ E] K AR B S R ORE & WEBE M. AR BB ORI A T B
HPyMapping_GetItemString ().

PyObject *PyMapping_Keys (PyObject *0)
REME: #a4351 B .. Part of the Stable ABL LI, R[N o FREEAIH . Mg, R [A] NULL,

15 3.7 BOEE: FEZ BIRAH, SRR ok [ — a1 sl

PyObject *PyMapping_Values (PyObject *0)
BEME: #8971 M. Part of the Stable ABL NI, R&IFXFGE o HHERYFIFE . KIS, 1R [F] NULL,

TE 3.7 MR FEZ HICA A, BEeR R [B]— A2 e -

PyObject *PyMapping_Items (PyObject *0)
BEME: #a95|A.  Part of the Stable ABL I, JR[EN 4 o P 4cHWANE, HbhGAMLHE M
CREXNTIY T . R, R E] NULL.
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TE 3.7 BOEE: FEZ BIRAH, SRR ok [ — a1 sl

7.6 EACERIIY

int PyIter_Check (PyObject *0)
Part of the Stable ABI since version 3.8. Ul % %F % Return non-zero if the object o W] DA #f % 4= 8 1%
YhpyIter Next () WEREIEHEZAY, HNERME 0, HERHEE 2 MIIIT.

int PyAIter_Check (PyObject *0)
Part of the Stable ABI since version 3.10. YNIEI 4 0 2L T AsyncIterator PMUNEREIFEEE, & NR
[m] 0. BURRELE 2L MINIAT

3.10 HrHIIHE.

PyObject *PyIter_Next (PyObject *0)
BEME: #7895] Ao Part of the Stable ABL MiE#R o iR F—ME . MRUMAgPyIter Check ()
A ERAS (TR R ATRA) . WERECA R, R E NULL H AR E . IRAE
IR H AR T R, MR ] NULL I HAZ 355

BRI T A MER, C RNV I%E 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) ;
}

Py_DECREF (iterator);

if (PyErr_Occurred()) A
/* propagate error */
}
else {
/* continue doing useful work */

}

type PySendResult
MATHFEPyTter send () MATRZERIBAAE.

3.10 I HE.

PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
Part of the Stable ABI since version 3.10. ¥ arg {5 &5 B EACE iter . IR [A]:

 PYGEN_RETURN, HURIEMAFREGEG. REMEX ML presult KiR[A] .
 PYGEN_NEXT, ARIEMILMAERIE. AW ES L presult ik 1] .
* PYGEN_ERROR, HIREICART | AW I3E . presult 2450 NULL.

7.6. XMW 99




The Python/C API, %7 3.10.18

3.10 i fE.

7.7 il

TE Python R i Ji — 28060 R A0 B0 I 2 N AF B AR & P Y U . LS S A0 3% N EL Y bytes Al
bytearray AM—2l array.array AR R, =Ty FEtW R RES N THRHARY H 9T E SCENTH
CRAL, BT B BAL BB 2 145 -

BARX SR P )R — AR B CRTE L, EEATRA ] BRI A7 G X SR IERARAE . 7ERE LN
DU, A BT G b D o R e A i

Python DA% ¥l IIEAE C )24 EREBEXFERIDIfE . BB EL A AT I

o TEAFEH X, RRBWTUFH A “GriXiEDT, REATEMIKRERMRGEE. %%
FHRHE IR S BAESE oF KAt 225 ik —F5 s

o TEWBE—M, AUV RT TR mx R i UG 2 B p ettt (BIan—AInkmigEz) .

— B AL bytes Al bytearray SUAE T W IIBRATFE ARG MK . WAL AL
Jsts Bt array.array FATFTEE A DAL S 7.

SRR IR B I 2 ) — MO 2 SO i write () s AR m] DA - — B9 5 R i v 4 ] DA
B A SR write () ik RERENFAE AR S0 HEAR, HAR 7, W readinto () FRESEN
ZEE AR . Gk X2 DA 5 v DA PR b Fei/r el 3 440 52 5 a2 vp X S 1

XTI O EHE S, AP SRR — H S m 2 -
o [ IEMMSECRIE PyOb ject_GetBuffer () %K
e W PyArg ParseTuple () (BHFFHZ —) HAEA y*, wr or s* #4 X KA H—A~,

EXFIFEN T, SAFEEGM XS PyBurfer Release () . WIHRIEAESR, 7S S84
AL, {3 A i

7.71 ZRXEE

e ih X ZEAL) (B R B PR A “buffers” ) TR BRI 5 — I XFR AT 45 Python #F B ARG . B
1 ARAEZHE DY) Ll (BTSN RE 7, W DAR 258 20 A5 A5 ] B8 23 1 45 Python 27
Bio WAFHPAE C PRI — ARy E AU, WnT DU 3 B B E R G0 PR Z wil T 3 E R e h N A7 B,
B P DA RAZ IS AN AR S5 A Bt -

5 Python fERERS AR ZHEHREBIAN], Zoh XA ZPyobject FREFTE A LAY C 451 XM EAT]
AT AR (o] S ) A . A FR NG DO Bz B e i), W DABIEE—N 1 AL X4 .
AXUMmEHFHNROEEWN, HSRZ PR3 24848, EBHRREPREIMNER, ES
RlPyObject_GetBuffer ().,

type Py_buffer

void *buf
TR 1) i b X Bl ) 2 S 45 M TR RO AR £ X T DAE T AR R Z Y B N AE e P ATl 7
Ban, EH TR st rides {HA]GEFR R IAEIRI R 2 o
X Tcontiguous | SREE B, (HAG M AEHIIFL

PyObject *ob3j
XX RS . S EBESR A, HlPyBurfer Release () HERE (RIS
BOBI) HRE N NULL. % B4 TAEMFRIE C-APL pR AR a1 .
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YER—Fs iR G 0L, $FFHPyMemoryView FromBuffer () B\PyBuffer FillInfo () fi%%
(1) temporary SEMIX, WLFESR NULL, W#, SHEXSAEEHL L.

Py _ssize_t 1en
product (shape) * itemsize., X THEZEA, X ZHEMNFHRIKE . XTHAEESEEA, W
RSB ESERREA, WEK R AZRKE.
0024 2% oh DX 2 3 o ORIk 22 PR A T R AR BURE, F 5 ) ((char *)buf) [0] up to

((char *)buf) [len-1] B A H . 7ERZ B O T, MKW KK HpyBUr _sTMPLE
B PyBUF_WRITABLE,

int readonly
G KGR R e ngs . W F B PyBUF_WRITABLE praida il .

Py _ssize_t itemsize

EAANTEEMT AN (PAFTTNEAL). 5 struct.calesize () JEMHIE NULL format B{EARIE .

FHAEHI A AR SR B R b K& G PyBUF_FORMAT #ii&, format Y§i% ¥ A NULL,
{Hitemsize fﬁﬂﬁ)ﬁﬁﬁ*ﬁﬁﬁ@ﬁo

Wi shape 746, W% product (shape) * itemsize == len {MRFFETE, I HH DA
ffifitemsize S SHFE X,

¥ shape 4& NULL, N8 -NPyBUF _SIMPLE B PyBUF_WRITABLE 3K, Wi FHH M2,
B itemsize, HRiX itemsize ==

const char *format
TE struct BIHAEREE S NUL P55, fiid AT %S . i g NuLL, WfRE R "B (G
GEESTR
Bt PyBUF_FORMAT FRabdaiil .

int ndim
WAEFRR A n EBCHM L. RS2 0, buf FRMFRFFEMEANTHE . FEXMEIL T, shape,
strides fllsuboffsets Wilisg NULL ,
% PyBUF_MAX_NDIM ¥ff K 4EFERR N 64, AL WA REsT X ARG, 22 4L X1 i )
F IV ZAEE AL P £y £ PyBUF_MAX_NDIM 4Efi,

Py_ssize_t *shape
— K RPy _ssize_t BB Hndim FRlEN n EEHK NFETEIR. {EHFE, shape[0] *

. * shape[ndim-1] * itemsize WHiZF len,

Shape JEARECA I (E# PR E#E shape[n] >= 0. shapeln] == 0 X—1HEFREFEHIER.
W25 B Z W complex arrays

shape ZCZH X100 Y 3 e dhi e iy

Py_ssize_t *strides
— AN RKENPy ssize_t BRI ndim g5 HEEBEE ) E AT B AREUEE S RSP i o &
Stride R ECAH A T ORI A . X T A, AP IR R AL, (HE 3 i e g Ak
¥ strides[n] <= 0 WYIEM. 25 EiES Wcomplex arrays .
strides AT okl 2 e .

Py_ssize_t *suboffsets
— MK Rndim BB/ Py ssize t BB, WIER suboffsets[n] >= 0, N n 4E1E6E M
JEFREL, suboffset (HYE T MRS | B BLASFRETH G N2 D1 W Fs . suboffset S TifH, MIFIRA
NS (RSN B 8)) .

WEHRFTA P h i (BIEFEGEGIH), Wb Bas iy NULL  (BRAMHE)
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Python Imaging Library (PIL) H{ii ff] T iX Fh2R B Tk TR . 5 S complex arrays T f@A0A]
MK AE— B ) IO R .
suboffsets £ ZH X1 F >k i e H e .

void *internal

HEE T A . AT RE R R AL AN, TR, FRIIEZ e X
FEREE 5 U AUREI shape, strides Fl1 suboffsets ${2H . V9% HART RAFEEOLIE.

7.7.2 ZHPRXiFREIFEE

W, WidPyobject_GetBuffer () [N RIIEGMPIXIK, RN RIGZEM K. dF WA ZHEH
SR, WRESAMRARES, G RMEHIE T flags ZR0E 2 HAEMS AL B ek X R AR

B py_buffer “FEIGMRATIIE Lo

S5@FRTXHFER

DA R FBR Y flags S0, 3 ELUAUS R IEMIGRIATS: obd, buf, len, itemsize, ndim,

Riz, #X

PyBUF_WRITABLE
Yt readonly 7B, WARBE T, MR LMD GRZMIX, HIHRERK.
HARBCE, WY ToRRB BB T B G X, (EX A I SRR S R — B

PyBUF_FORMAT
Pl format PR WERECE, WLIEFIRE T B AT, ¥ BUbAUl NULL,

PyBUF_WRITABLE A]PARI R —3 WA rEB . T PyBUF_SIMPLE g XK 0, FfPAPyBUF_WRITABLE
I DAMER—AMS i bRE, TR — R T B Z X,

PyBUF_FORMAT W] DAMEBE AR T PyBUF_SIMPLE Z AMWAEMIARE . JEHCAHE R T B UfF5FT7H) #%
s

BAK, HiE FIRBE
P AT E R SRR S IR R B s B 51 . YR, M S S E T A RS .

LES Bk | 58 | TRBE
PyBUF_INDIRECT = = PUES i
PyBUF_STRIDES = iz NULL
PyBUF_ND = NULL | NULL
PyBUF_SIMPLE NULL | NULL | NULL
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ELEERYIEK
A PARE K C 8 Fortran i 2% , AEAERAPRFER . FRALIRGEE, WRMXAAUE C-IESH .

AR K | 58 | TREE | 98
PyBUF_C_CONTIGUOUS | e NULL C
PyBUF_F_CONTIGUOUS = | 2 NULL F
PyBUF_ANY_CONTIGUOUS = | NULL | C&KF
PyBUF_ND = NULL | NULL C

FFAT AT AR L1 P S L €y 5 s X SO BRI, Bt PSR 4L 5 1Ay 4
.

HERFEF, URFESMERE L. HEERFUIIRHPyBurfer IsContiguous () PARIEESL:

HX Bk | viE | FRBE &8#% | readonly | format
PyBUF_FULL = WEFERW [ U |0 i=
PyBUF_FULL_RO = | = IR | U 150 |2
PyBUF_RECORDS = | = NULL U 0 2
PyBUF_RECORDS_RO =R NULL U 150 | 2
PyBUF_STRIDED = | NULL U 0 NULL
PyBUF_STRIDED_RO = | R NULL U 150 | NULL
PyBUF_CONTIG & | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO & | NULL | NULL C 150 [ NULL
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7.7.3 SZ¥A
NumPy-R#&: FeRFoE0E

NumPy XUEEH B R4 h i temsize . ndim . shape flstrides & X,

AR ndim == 0, buf FREINAEALEBFRE RN R itemsize bR . X, shape flstrides #§
>H NULL.,

W strides iy NULL, WA RFBERE— rfER) n 24E CIESHEA .. B, M 3E R 0 R 77 =
51 n e

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = *((typeof (item) *)ptr);

W BRIk, buf ] PASR ) SRR A AFER A AL ROAL T . i R A AR AT DA 2 R BOR  R oh DX I A R

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
mrrn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):
return False

if ndim <= 0:

return ndim == 0 and not shape and not strides
if 0 in shape:

return True

imin = sum(strides[j]* (shape[j]-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+imaxt+itemsize <= memlen

PIL-R#&: K, BENFREBE

B 7RI A8, PIL R R0 o] AL FREF, U ATIR Bl X LE 38 5T A BE B IR E B R — oK. fil
wm, WA =48 CIEF 4L char v(2][2] [3] AIPABEIER — 81 2 > 48K 2 24840 char
(*v[2]) [2][3]. FEFIRBEFERRT, XDIEE AT ARATEDbuL BTk, FR IS AT AL T PIAEAR AT o
B char x[2][3] #(4.

A eREL, 4 n 4ERG TR0 N-D B4 iy NULL 2RO As BNy, Bk el 454

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {
char *pointer = (char*)buf;
int i;

(Qi¥i#3)
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(£ 50

for (i = 0; i < ndim; i++) |
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];
t
3

return (void*)pointer;

7.74 ZHhRBERER

int PyObject_CheckBuffer (PyObject *obj)
W2 obj STRFEMIXIET, WERIE] 1, FWERE] 0, i&[E] 1 BEAGRIEPYObject _GetBuffer () —E
i AR E— s WD .

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
] 4 i 5425 RGRTE K, H IR flags 1858 N ASIE T view. WAL H 48 F2 17 R RE SR HLMERR 288U 1 o
X, stk PyExc_BufferError, WH view—>obj A NULL Fik[E -1,
S, TS view, B view->obi WA exporter (FEIGIM, FFiRIE 0. HEX G np XPRALRE P11
KEE B — DR, view—>0bj AJLAG | FIZRATRMIAZ exporter (5 1L2% 7 X3 %45 1).
PyObject_GetBuffer () Wi 5PyBuffer Release () [al W8 3, 2T malloc ()
free (). W, HEHEEBTFHZEEWX)S, PyBuffer_Release () WMARIEEHH—IK.

void PyBuffer_ Release (Py_buffer *view)
R IX view FEREHOHA IR SCREXT SR view—>0b3 Wstrong reference (BT | TTH0D . %K H0w
WA G XN IR, 5 AT R A A= 5 | ke

KRBT R e R @i PyObject _GetBuffer () FIFH, R b,

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)

B itemsize WRAFH format » WA, SRS IFRM -1.
3.9 B ige.

int PyBuffer_IsContiguous (Py_buffer *view, char order)
TR view F X NTERZ C XA% (order &5 'C') BY Fortran X% (order 25 "F') contiguous 8 H 22 —
(order j& 'A" ), WM 1. HWERE 0. ZERECE 2.

void *PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)

FREUE E view NI indices FT¥8A] I INAEX I, indices WhiliFg A —4> view—>ndim &5 |44

int PyBuffer_FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
M buf BN len FATE] view . fort AJPAE 'C B 'R (W T C XA B Fortran XK HI T ) o
BEHIEFRE 0, A IRIHRE] -1 .

int PyBuffer_ ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
M sre il len FATE] buf , SOMESFETHRIIER . order WPAZ TCr B R E AT (YT C KUK
Fortran XU )7 sl oA AE R —F0) o BEEDEERIE O, HASERRIE -1 .

MR len = sre->len NI R ECEHR 5 .

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize,
char order)

48 BT AR M contiguous F5 BB ELZH (ANSR- order fy "' WK C X%, UnSR order & 'F' NI2& Fortran JX|
¥8) SRIHFE strides B, HAITCRAAG L EN T
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int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py ssize_t len, int readonly, int

flags)
PR RRF IR XK, RS ART B AT RN len () buf , IR readonly ¥ E W 5. bug
BERREN — AT 5 170
S flags FIRUERIIZERL, ZREE 21 ] flag $5 8 NI view, BRAE buf & H 5L, I H. flag
B T PyBUF_WRITABLE Ffii.
LIS, K view—>o0bi W N exporter 51, FfiRE 0, BN, 5|k PyExc_BufferError , Y
view—>obj A NULL, Ffik[H] -1,
AR I R B A getbufferproc 1—43, W exporter A7 B F XS, I HAMERG AR LT
1&15 flags. BN, exporter Vo/is& NULL,

7.8 |BZ& Y

3.0 s K.

XL Python 2 1 “IHZEntf” APL ZHSER S 72 Python 3 v, MUPMMEREZAFAE, (HIX L 41Ty
SRUEATF MRS 2.x BRI . BT IAEDT 22 oF il FRA MRS, (e DERSTEG T i R
FRARXT T SR TT IR A= i Jo U342 1
R, AR Pyobject _GetBuffer () (MERLAPyArg ParseTuple () BB v* Bl w* 44X
) KR — DRI R B G LR, HAEZE o L TR ] PyBuf fer Release (),
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL 3 [a]— i i) u] AEJET P70 AR R RN AR R84 . obf SRR
BP0 . IR ] O, Rf buffer SR NAFHBAETT R Duffer_len Tk Zem KA . AR I 3R 1]
-1 Hi%E—1 TypeError,
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL 3 [i]— Mg 1) 4 & AL B AR I H BN AFHBIE TR . obj ST SCRpFRBOA] 15252
T BRI O, Ff buffer B INAFHBIETFRF buffer_len BEAZEM XL . SIS IR 1] -1 U8
—A~ TypeError,
int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABL U5 o S5 B AT g2 o IR A 10 FHIWGERIE 0. BEpREE 2 S P HAT -
TR R B S SR BOF R — e X, I ELAE R G 1 o6 B0 ) A A 1) S i B e . SR
SRR A B i PyOb ject_GetBuffer ().
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL & [Bl—/Mg [a] 7] 5 N AU HE . obj Wb SR FLBCF AT G4 1 o LR e
0, K buffer B NFFHBNETFRF buffer _len BN ZEM XKL . HFEINHRIE] -1 FFE—A TypeError.
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BEFRXRE

A I BRI BURR 2 TR 28 Python X4 388, BHEIR BB SAL A EAVEAR B — N s R EM
Python & /F42 I E]— %, (HAHE T B4 BA EMAERL, WM e a8 864 fian, Ba st
SEARNTH, EHHPyDict_Check (). ARIEAYLEMIZELLT Python XF5IEHUM) “ gt

e BORARTE TR Y BB S AT AR A AL AR G288, (HRH P42 MR SR E L AN R 2R
A NULL, Feiff& A NULL 0] G858 N 477 ) S8 MR 2R 1) 37 BN 24 1 o

8.1 BEAMR

Atk Python 2R A FA-—SLBIR4t 5 None.

8.1.1 AEIWKR

type PyTypeObject
Part of the Limited API (as an opaque struct). %5 1) C 4544 Fl T-HiiA built-in 287,
PyTypeObject PyType_Type
Part of the Stable ABL X2 8T type X4 type object, ‘EZ¥E Python EH I t ype ZAHFRIAIRF 4.
int PyType_Check (PyObject *0)
WRRXG 0 R—DHRBX G, WHEIRA: A RHER BN R R B SLGINR AR R fEirf e T
HRIRE] 00 1 pR BCRE B2 AT -
int PyType_CheckExact (PyObject *0)
WERM G 0 R—DRARXGR, (HARIRMERAN R T RANLR I HERE. EFrf HERFIL T#NR R
0. ICRRECR S AT .
unsigned int PyType_ClearCache ()
Part of the Stable ABL 25 N AR ZEA 7. IR M) 24 BT ASFRES o
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unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABL j&[0] type [ tp_flags b, MWEREEE A4 Py_LIMITED_APT ffifif; Hjl
AR L 2 PRAE RS> Python RATIRZ [BIPRFRAEE , (EXStp_flags ARHTTHIFARZIR APL A —
i
3.2 B g
TE 3.4 HUHE P IR PIEAUIAE 2 unsigned long A& long,

void PyType_Modified (PyTypeObject *type)
Part of the Stable ABL %A H A TREY WA R ZATR AL R BTN %R J8 P ak
BT T BB s 2 S5 A -

int PyType_HasFeature (PyTypeObject *o, int feature)
WRIEAUNS G 0 BEE T RN feature WHRFIAERAE . KAURFE R H B HUARRALBTR KRR Y .
int PyType_IS_GC (PyTypeObject *0)
URAR SIS R AL XA BRS¢ ) S35 DU ] LA 5 AR B AR Py_ TPFLAGS_HAVE_GC.

int PyType_IsSubtype (Py TypeObject *a, PyTypeObject *b)
Part of the Stable ABL W15 a 2 b 1) T-ZEF4) 3% 5] BH ..

W AR E LR K8, XEWHE __subclasscheck__ () A&TFE b L. 1
HPyobject_IsSubclass () FMATH issubclass () M FERE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
BWE: #Hey 5| A . Part of the Stable ABL 25BN 211 tp_alloc fEALE AL FRES . %3] Python ¥
BRI NAE A3 FEAL R 23 TiE — ST B SR FORT A N A 0046 1L NULL

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
BEAE: #Ha93| A, Part of the Stable ABL BRUXF R (it p_new R AL AL B g8, 56 KA
Wtp_alloc HERLEEIE—HIYSLH .

int PyType_Ready (PyTypeObject *type)
Part of the Stable ABL fgZA—NIAURN G2 X AL FAUR G EIH PASE BUE TR IR 1L . BERR
B 75— DR B US IR AR R AL iR [a] 0, SO AR AR IR ] -1 FFRE— D7 .

T AR RS RS T GC I SOF B r R L) 8B bR e R L35 Py TPFLAGS _HAVE_GC, W
A fﬁJ/‘}\ﬁQ%%fﬂ GC ¥Ms. M, AR KRB bR R 0GPy TPFLAGS HAVE_GC
e B CEEEN o traverse AR SZEE GC #i,

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 3.4. 1R [RIAF-EAE 45 RGP I BREFEE . WR 450 NULL, NFEREl
FAZREAA NULL, sCEZREOA A T TOIES: . W 7l 5 EOoR S5 R e 4 2 ﬁéﬂﬁzﬁl%
o,

5%/ PyType_Slot.slot & A I slor ZHUE.
3.4 BRI RE
16 310 WUHEL: Py Type Getslot () AT DS R, 7002 o, CREHIse £,

PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. &[0 24{§i i Py Type FromModuleAndSpec () Al#EIEHU T ¢
B 45 KRBT 52

ﬁn%‘&ﬁ KRNI, W% ® TypeError &[] NULL,

RO B W M M T R By o CORT e BB W R E X RO,
PyType GetModule (Py_TYPE (self)) A A < iR [ Fi 81 Y 45 B, Py_TYPE (self) W DA &
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HARER—A F X, M FIGFA—E 270 5 H BRI AR b E XK. #iZFpycMethod T f#
U ARIBOT 7 SUTERI S

3.9 B fE.

void *PyType_GetModuleState (PyTypeObject *type)
Part of the Stable ABI since version 3.10. 3 [n] 3¢ B B 45 & 28 B 9 4% B X0 42 10 0k 35
IEPyType_GetModule () HIZEHR FIH PyModule GetState () BIHREE T,

QISR FBRRN 4 KRB, WS E TypeError IR [A] NULL,
AR rype A RIBEFBHUEHRAS S NULL, WER ] NULL HAS S E 555
3.9 iR EE.

5
P

BB SRR

T R BRSSP AT BT R B A

PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
BWEMA: #9518 . Part of the Stable ABI since version 3.10. 1{¥& spec (Py_TPFLAGS_HEAPTYPE) |
IRl —A R A,

bases ZHI I W I RAG EHSS; BB K 2 RA MR cdl. W bases iy NULL, WI£eiH
Py_tp_bases i, WNFAZAE (L NULL, WIS Py_ip_base #{i . WA ZAEALAFE A NULL, W
RALRIRAEH object,

module Z ] G I RAL B I E IERIRIL . B2 — IR S 80 NULL, #I5RA N NULL,
W RARR 2 B R IR BT 2R B B AE 2 JEdid Py Type_GetModule () BRI XA RIKBLHA T
TRYK; BN IEMETE .

BB B AR R LR Py Type_Ready () .

3.9 B fE.

e 3.10 HOEER: EeR B 52— NN ZENE N bases ZHIT %52 NULL AE tp_doc fEfiL.
PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

B fE: #H o8y 71 M. Part of the Stable ABI since version 3.3. 2 T
PyType_FromModuleAndSpec (NULL, spec, bases),
3.3 Bl e

PyObject *PyType_FromSpec (PyType_Spec *spec)
BWEME: #ey 5| A . Part of the Stable ABL 241 PyType_FromSpecWithBases (spec, NULL).

type PyType_Spec
Part of the Stable ABI (including all members). & L — AR FT IR G5 R o

const char *PyType_Spec.name
LA AFR, MRBEPYTypeObject . tp_name.

int PyType_Spec.basicsize

int PyType_Spec.itemsize
PLFE B R RS2 KN, F R EPyTypeObject.tp_basicsize flPyTypeObject.
tp_itemsize,

int PyType_Spec. flags
KNS, MR EPyTypeObject.tp_flags.
R K E Py_TPFLAGS_HEAPTYPE jEEFr, WPyType FromSpecWithBases () £ Halk &

od

Eo
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PyType_Slot *PyType_Spec.slots
PyType_Slot Z5AIAINEE . PARPRRERI(E {0, NULL} RE5R.

type PyType_Slot
Part of the Stable ABI (including all members). & X —"ZERG R %I GERI 5k, A& — - Fl{7 ID fil—
A b
METEE -

int PyType_Slot.slot
i D,

oy ID W 2% % 1B B 45 W KpPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods MIPyAsyncMethods W] F B %44 Mt in
—ANPy_ HiZk. ZBIRUL, (HH:

e Py_tp_dealloc KB PyTypeObject.tp _dealloc

e Py_nb_add iX&PyNumberMethods.nb_add

e Py_sq length ¥ B PySequenceMethods.sq _length
THIFESE TSPy Type_Spec fll PyType_Slot Hik'H:

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

o tp_weaklist

e tp_vectorcall

e tp_weaklistoffset (ZJLPyMemberDef)

e tp_dictoffset (Z,PyMemberDef)

e tp_vectorcall_offset (£ PyMemberDef)
THIFEAEZIR AP FILiEMi Py Type_Spec fll PyType_Slot Hikt'#:

e bf getbuffer

e bf releasebuffer

¥ Py_tp_bases B Py_tp_base {ERLT-A LATHELAT UM, 4 T FIE, i
H PyType_FromSpecWithBases () i bases %],

15 3.9 UM PyBufferProcs FRINEAIATRERTEAR IR AP AR A

void *PyType_Slot.pfunc
AU TERZEFIL T, e — 8 R A a5

Py_tp_doc PAAMNKAE IR TAT A NULL.
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8.1.2 None Y&

WYER, None [JPyTypeOb ject A HEFE Python / C API H/AFF . fT None ZHf, WX EA7R (#8
CHfi ==) MEWT. ATHFEMER, %4 PyNone_Check () M.
PyObject *Py_None

Python None X%, FIRGZ(H. XMMRBATE. EFREETIIEHABL AR R .

Py_RETURN_NONE

IRk H C BN Py_None iRkl (tghieii, i None M5 T EOFIERIE.)

8.2 F{EMR

8.2.1 ERBMR

JI A BRSO S BN K AT R R B 52

TE A5 B, KZ ¥ PyLong_As* API #f <> iR o] (return type)-1, X S5HFEREX I R
HPyErr Occurred () FRHIPAXS .

type PylLongObiject
Part of the Limited API (as an opaque struct). 37~ Python B8 &1 Pyobject T2H,

PyTypeObject PyLong_Type
Part of the Stable ABL X 1~PyTypeObject HISEFE R~ Python f¥EE25% . 5 Python &5 F# int #H
[A],

int PyLong_Check (PyObject *p)
ﬁﬂ%f%éﬂlzsPyLongObject i PyLongObject TR, WR[E] True. Z%EE—E BB INAT LT

int PyLong_CheckExact (PyObject *p)
WRHSHUR T PyLongObject, {ARZEPyLongObject W FRBNIR M E(E. MR RS M
17

PyObject *PyLong_FromLong (long v)
BWEE: #He95]1 8 . Part of the Stable ABL B v iR [l — i PyLongObject X4, SRR A NULL

MHT SIS G — DN IEEO R, B E -5 Rl 256 Z AT A BEEON S . A1 — LT X
fY int 15, SEERREIAYRE RN EA X RIITIE .

PyObject *PyLong_FromUnsignedLong (unsigned long v)
BRWEMA: #9518 . Part of the Stable ABL £:F C unsigned long iR —A#iPyLongObject %f
%, KR E] NULL,

PyObject *PyLong_FromSsize_t (Py_ssize t V)
BWEME: #HHy5| B .. Part of the Stable ABL fj C Py_ssize t iRE—PHiPyLongObject X4, &
WAtk /] NULL

PyObject *PyLong_FromSize_t (size_tv)
BEME: #8951 M. Part of the Stable ABL /1 C size_t JR[l—PHHIPyLongObject X4, MR
[H] NULL .

PyObject *PyLong_FromLongLong (long long v)
BEME: #4351 B . Part of the Stable ABL 3T C long long iR[El—ANHiJPyLongObject, SR
iR "] NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
B EME : # a9 5] A o Part of the Stable ABL 2T Cunsigned long long iR[— i PyLongObject
X, KRR NULL,
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PyObject *PyLong_FromDouble (double v)
RWE: #e4 5] A . Part of the Stable ABL [ v FHE R R Bl — N Py LongObject X4, Je|
iR [A] NULL ,

PyObject *PyLong_FromString (const char *str, char **pend, int base)
BEME: ey 5| A . Part of the Stable ABL R$E str A REHIR M — N PyLongObject , base ¥&5E
THRBEL . AR pend AR NULL , W Mpend KE4818] str W FmBEFHRI> RTS8 — N4 . Q2R base
0, st 53R A integers 1 5E CHEATARRE; X AR+ HEH B BT S T2l % valueError o QIR
base ANk 0, WIZFAET 2 Fl 36 Z 0] (£ 2 F1 36) . FEZ 5 MATFZ I HT S 2548 . BT IRl 200
WRAFAEET, ik ValueError,

S U

Python /5% int .to_bytes () fil int.from_bytes () T PyLongObject B/ FTTEL 2 18] A
256 NEBIATHAH . IRATABE ] PyObject_callMethod () M CTAMEA].

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
Bl #ag 7l A . REFATH u Y Unicode U577 91545 Python BE%(i

3.3 BRI HE.

PyObject *PyLong_FromVoidPtr (void *p)
iR A #4451 M. Part of the Stable ABL M 4§ %1 p B # — 4> Python ¥ %, Wl DA fili
M PyLong_Asvoidptr () iRFIHIFEEE.

long PyLong_AsLong (PyObject *obj)
Part of the Stable ABI. Return a C 1ong representation of obj. If obj is not an instance of PyLongObject, first
callits __index__ () method (if present) to convert it to a PyLongObject.

R obj EHEE T Long MMETE RN 5| % OverflowError,
HEENRERE -1 . #flPyvErr_Occurred () $H B4R b 8,

1 3.8 MU AR ATAPRHE ] __index_ ().

e 3.10 BOER: ARRBCNFFEN __int_ () .

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
Fart of the Stable ABI. Return a C 1ong representation of obj. If obj is not an instance of PyLongOb ject, first
callits __index__ () method (if present) to convert it to a PyLongObject.

R obj FERT LONG_MAX B{/NT* LONG_MIN, WA *overflow 43 JIE Ay “1¢ 8 -1, Hakl 15 &
W, X *overflow ER 0. NI AEHADSTE, W SHE I “overflow B 0, HaRME -1,

HEENERE] -1 . A PyErr Occurred () #H B4R FE,
T 3.8 O HC: R ATRFEE __index_ ().
FE 310 JRHEE: AP __int__ O .

long long PyLong_AsLongLong (PyObject *obj)
Part of the Stable ABIL Return a C long long representation of obj. If obj is not an instance of
PyLongObject,firstcall its __index___ () method (if present) to convertittoa PyLongObject.

N obj (HABH long long EUETEEIN£T] % OoverflowError,
AENLRE] -1 o HHPyErr Occurred () #th BRI,

5 3.8 FCE N AR W R __index_ ().

1 3.10 R H: AR __int_ O .

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
Part of the Stable ABIL Return a C long long representation of obj. If obj is not an instance of
PyLongObject,firstcallits __index__ () method (if present) to convert it to a PyLongOb ject.
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a4 obj W(E KT LLONG_MAX S{/NT LLONG_MIN, NHZHHRF “overflow 4B 1 8% -1, FikA]
-1, WK #overflow Eky 0. QSR & HAML 3 M *overflow M 0 3% 18] -1,

HEENRE] -1 . HHPyErr_Occurred () $iH B4\ S,
3.2 B fE.

15 3.8 FCE N AR W R __index_ ().

e 3.10 BOEH: ARRPNFFEN __int_ () .

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABIL. & [1] pylong /) C 155 Py_ssize_t . pylong Wl ;&PyLongObject WISLH,

R pylong HMEHE L TPy _ssize_t [HETEEN 5] % OverflowError,
AR -1 o WHPyErr_Occurred () i HARPEL

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Part of the Stable ABL 3&[0] pylong i) Cunsigned long F/RIER. pylong WiifEPyLongObject BSE
Bl

W pylong H{EABH T unsigned long MEMETEE N 45|k OverflowError,
HEERFRE] (unsigned long) -1, {EFIHPyErr Occurred () BEREAK ),

size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABIL. & [W] pylong ) C 155 size_t B3, pylong W2 PyLongObject HIZEHI.,

IR pylong WEAETE T size t MBMETEE N &5 % OverflowError,
HAEETR ] (size_t) -1, HFIHPyErr_Occurred () HEHlHEAM &,

unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
Part of the Stable ABL iR [1] pylong i) Cunsigned long long FRTER . pylong Wil EPyLongObject
I SE B

W pylong HI{EARH unsigned long long WYEUHTEEN&E| % OverflowError.,
HEERRE (unsigned long long) -1, #EFIfPyErr Occurred () HEH| A4 b,
e 3.1 RS BIAE pylong N {HS L OverflowError, A TypeError,

unsigned long PyLong_AsUnsignedLongMask (PyObject *obyj)
Fart of the Stable ABI. Return a C unsigned long representation of obj. If obj is not an instance of
PyLongObject,firstcallits __index__ () method (if present) to convert it to a PyLongOb ject.

R obj HEMEH T unsigned long RYMUETEME, WRFHZ(EXT ULONG_MAX + 1 RAEEIHIAREL.
4SRRI (unsigned long) -1, MM PyErr_Occurred () HEHIEKNMIE,

TE 3.8 U AR R __index__ ().

TE 3.10 UHE MG ARBORFMEH __int_ ()

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
Part of the Stable ABIL Return a C unsigned long long representation of obj. If obj is not an instance of
PyLongObject,firstcallits __index__ () method (if present) to convertittoa PyLongObject.

R obj BMEMH T unsigned long long WJHBUEFEE, WEREHZEXT ULLONG_MAX + 1 KRR

HEERTIR[E (unsigned long long) -1, iEAIHPyErr_Occurred () ¥ B HAK b H,
TE 3.8 R B WA HRH#H __index_ ().
TE 3.10 MG ARBORFER __int_ ()
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double PyLong_AsDouble (PyObject *pylong)
Part of the Stable ABL iR [9] pylong 1] C double FRTER. pylong W2 PyLongObject HISEH.

sk pylong FEEH T double HUETER N £5] % OverflowError,
AR -1.0 , WA PyErr_Occurred () HEplEA b,
void *PyLong_AsVoidPtr (PyObject *pylong)
Part of the Stable ABI. ¥f—~~ Python 32 %5 pylong ¥4k C void 354f. UWISR pylong TLYEWEE, ¥

5%k overflowError. XH@H TRIEFHEIL PyLong FromvoidpPtr () QIEME 4 — 7T 1Y
void F§4T

AR I NULL, A PyErr_Occurred () Bl H A .

8.2.2 F/RMHR

Python Hi i RIER A N BEY T . A5 Py_False fll Py_True WN/R{H. P, IEHAYE)E
AIMER S BEANE A0 /)M (2, THIEATH
int PyBool_Check (PyObject *0)

MR o 27K PyBool Type MR E(E . MEREUEZ S BT
PyObject *Py_False

Python [ False X4, X GIA M k. ENIZGHEM AT I HECE IR —H
PyObject *Py_True

Python [ True X4, EXRIA AT . BNIZGHE M| AT Z—H
Py_RETURN_FALSE

MEREGRIE Py_False I, FF28EMERTIHTTEL
Py_RETURN_TRUE

MEEEGRIA] Py_True Wf, #HESEIMERTIHITTAL

PyObject *PyBool_FromLong (long v)
BWE: #Hey 7|, Part of the Stable ABL 1R1E v I EFR(E, IREl—4> Py_True 8{3F Py_False
1.

8.2.3 FRINR

type PyFloatObject
XA C LA Pyobject HTHEAMK—1 Python FF i 4.

PyTypeObject PyFloat_Type
Part of the Stable ABL X2 ET C 2FlpyTypeobject W5 Python J# S 2M LK. FF Python |2
HEAL float ZF-—PRL.

int PyFloat_Check (PyObject *p)
WRERSHRE A PyFloatObject B PyFloatobject W THRANLREIFAL. HRBEZ 2
AT

int PyFloat_CheckExact (PyObject *p)
WREMSER—~PyFloatobject [HARPyFloatObject W FIBUMIR M EAE . WREEZES
AT«

PyObject *PyFloat_FromString (PyObject *str)
BEME: #h4 3| A . Part of the Stable ABL RIEFRFER sor WMEA|B—NPyFloatObject, SRR [H]
NULL,
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PyObject *PyFloat_FromDouble (double v)
BWME: a4 5| A . Part of the Stable ABL 1R1E v At —/{~PyFloatObject X4, KRIHFIR[E] NULL,

double PyFloat_AsDouble (PyObject *pyfloat)
Part of the Stable ABIL Return a C double representation of the contents of pyfloat. If pyfloat is not a Python
floating point object but hasa ___float__ () method, this method will first be called to convert pyfloat into a
float. If _ float__ () is not defined then it falls back to __index__ (). This method returns —1 .0 upon
failure, so one should call PyErr Occurred () to check for errors.

TE 3.8 U B QSR T R __index_ ()

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
&[] pyfloat ] C double FrRIB, (HAHFH AR .

PyObject *PyFloat_GetInfo (void)
BEME: #8495 . Part of the Stable ABL i} [8]—~ structseq S5, H A4 5 float RS . H/IME
R RAEMEE . Bk float . h f—AMR A

double PyFloat_GetMax ()
Part of the Stable ABIL. 12[A] C double BRI fx K FnA FRIE S5 DBL_MAX .

double PyFloat_GetMin ()
Part of the Stable ABL i&[i] C double B/ NE AL IEIF 5% DBL_MIN .

8.2.4 BHMR

M CAPLF, Python RSN G i PIAAFR» S B : — 2 FE Python A2 )3l fil 1) Python X4, 53 4h1Y
MR EIERSEY) C Z5H1k . APTHRHE T s B AR # .

TREHW C &k

it ST R R IR X LR A S RO U R IR I R A, #R AL “E” A5 ReET. el
i AN APL

type Py_complex
R — X Python EROMGAIE T C SRR . 4 R34 BRAZ 00T 5 1) e B3GR T X 26 B A 2544
WA A BCE RIS, el S8 -

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)

REIPHAZ LA, ] CRBPy complex IR,

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
REIPAE RN 2, ] CRABPy complex RN,

Py_complex _Py_c_neg (Py_complex num)

R SR num §5AE, ] C Py_complex FR.

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
REPAEZH R, B CERPy complex FiR.

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
R AT, H C KAPy_complex FiR.

W divisor 2S5, XN TEIREBIZEHRE errno S5 EDOM,
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Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
1R [B] num ) exp K&, ] C2EABpy complex TN,

2R num s B exp AJRIESERL, XA iR A F I3 E errno 24 EDOM.

REHE Python 45

type PyComplexObject
XA~ CEMryobject HTIAMAFK—1> Python EFR

PyTypeObject PyComplex_Type
Part of the Stable ABIL XN ET PyTypeObject HfLF Python B EZEAIAISEH] . 7 Python 2 THIATIE
A complex Jg[il— XI5,

int PyComplex_Check (PyObject *p)
IR ERSHR— > PyComplexObject B# PyComplexObject T RANLR M EME . HRHEZ
ST .

int PyComplex_CheckExact (PyObject *p)
IR ERSHR— 1 PyComplexObject (AR PyComplexObject MFIRAMLR I HAH . HLpRELE.
e MIINAT .

PyObject *PyComplex_FromCComplex (Py_complex v)
Bl #agl M. M C KRy complex MEAM—1HTHY Python X5 .

PyObject *PyComplex_FromDoubles (double real, double imag)
BWEMA: #9351 . Part of the Stable ABL R4 real F11 imag iR [/l —/~8i ) C 258 pyComplexObject
POE

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABL PA C 2% double R[] op IS5 .

double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABL PA C 25% double &[] op HYE .

Py_complex PyComplex_AsCComplex (PyObject *op)
RIS E op 1) CHERLPy_complex {H.

Uk op Ajg—A> Python RN G, HIEAA __complex () Jiik, WIriARECPIAM,

op §& 4 k—~ Python B HF 4. WMAH __complex_ () KEXMPKFEERE _ float_ (), fIF
__float__ () AREXNPEFHEEE R __index_ (). WIREM, I EERRHRIE] —1. 0 /R 52%0E .

TE 3.8 U Bl ansE T R __index_ ()

8.3 FFIIMER

FPAURS R I — AR AT — B e s AT 7/0 4 Python 155 [ IR 2R B RS &R
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8.3.1 bytes M

XL R B B P — AT RS E A T — MR RS WA 251 % TypeError,

type PyBytesObject
Xfryobject HT-IAKR—> Python FATXIR

PyTypeObject PyBytes_Type
Part of the Stable ABL. PyTypeObject HISEHIFT— Python 45287 | ¥£ Python 2[5 bytes &
FRIF R

int PyBytes_Check (PyObject *0)
WA 0 /22— bytes X EF bytes JEA I AU MY S MR M B . 1R AU 2 AT -

int PyBytes_CheckExact (PyObject *0)
WERXIGE 0 22— bytes X Z{E A2 bytes ZEAUH TSR [ S W3R (A ELAE . R AR 2 2 AT

PyObject *PyBytes_FromString (const char *v)
A #4931, Part of the Stable ABL SIEHEI—A-AFAEH v MRIA G AGH T R, %
IR ] NULL, JEZ v ANH[h NULL; BEASHRA.

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
RwEME: #ag51 A . Part of the Stable ABL J{IIIN i B — S PATFARFER v I EIACHEHA BN len BT
TG, RMUNIRE] NULL. 2R v 2 NULL, JUPRRIERAE T35 R R S N 2

PyObject *PyBytes_FromFormat (const char *format, ...)
BEME: #8451 . Part of the Stable ABL 35— Cprint £ () RIGH) format FHFER T 25 B2 12
B, IHESER Python “FATER X RAYK/NFIR B SHUEZAR AL G R T B X 5 . AT R Y S 420
192y C FAIF HALJUE TS format “FAFE P AOAR A AFRIR L. FRVFEE ] R 2% X A

%% Ti& % TR

$c int —AFAT, WERN A CilEE R

sd int MY T printf ("sd") .t

su unsigned int MM T printf ("su").!

$1d KRy MY T printf ("$1d").!

$1lu unsigned long | A4 printf ("s1u").!

$zd Py ssize t | #¥MT printf ("%zd").!

$zu size_t MYST printf ("szu").!

%1 int MY T printf ("sim). T

$x int MM T printf ("sx").!

$s const char* PA null 52 1F5F0 C FAF 54 .

$p const void* —A~ CHE M T ABE R RIER . HASEN T print £ ("sp") HE
SHRRAFTEE 0x J13k, NRRGT-& L print £ i H 24

g‘%iﬂ%ﬂE@i‘%iﬁ??@%@ﬁ%’f&iﬁ?ﬁ%EI’J HARPrA WEERER HEISERN R, HEFTAZ RS

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BEME: #0931 R . Partof the Stable ABL. 5PyBytes FromFormat () 5e&ME, BT EFREMNINS
PyObject *PyBytes_FromObject (PyObject *0)

BEME: #ag31 A . Part of the Stable ABL 3R [A] 55 F R SL I ZE o X L XF 4 *o*.

UXNFEEBOE (4, u, 14, I, 2d, zu, §, x): USHEEEERT, O BERG RAAMN.
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Py_ssize_t PyBytes_Size (PyObject *0)
Part of the Stable ABL & [B]ZF5 %4 *o* T K E,

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
RIAM PyBytes_size () [HZ2AFHEBAG .

char *PyBytes_AsString (PyObject *0)
Part of the Stable ABL JR X I, o B NZEHIFEET . A5 M o FNERZM X, Ho{l{ len(o) +
LT G RNEE M FENEENT, AMee R A =S 7. e A e R
Bk, BRAEENIfEH PyBytes_FromStringAndSize (NULL, size) GIEHZNE. ©A AIHERGES
Bio R o MAN G —PDFATERERXS, MpyBytes_AsString () $fikla] NULL }5| K TypeError.

char *PyBytes_AS_STRING (PyObject *string)
FIRAR PyBytes_AsString () AN DA .

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Part of the Stable ABL 3@ 32 45 tH A5 5 buffer I length 3% [5] DA null 2% (45 IS obj [ PIZE -

WIS length 2§ NULL, “FHATHM QA AR 797 PR &, MR ECR R I -1 951 %

ValueError,

B RIXAE ] obj WINFRZEN, ERREAS — MM T (NRAE length 24rr) o ZEHEA T
AR 2ok, BRAERRIMET PyBytes_FromStringAndSize (NULL, size) @I#ZNER. &
AT /L. A0SR obj IRANZ —DNFATRXNLR, WPryBytes AsStringAndsSize () FfRME] -1
H5| Kk TypeError.

£ 3.5 OEH: AR, 477 8 g B A R 2 5151 & TypeError,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
Part of the Stable ABL TE *bytes R BT ERXTR , KA SR bytes ) newpart (N7 i 1]
HRPAFHI T T o K] bytes JFAER) G PRI R . A0SR TCIEQIHERIXT SR, X bytes BYIHG ATIRF 1 255
H. *bytes (ERFCH NULL; FHHR550 B 24 19 57

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

Part of the Stable ABL 7E *bytes A H— N FHFF X4, HAp @8R mE bytes () newpart [F) N %5 .
WERRASRERETIONS newpart [¥)strong reference (RGBS | HTHEO.

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
SR FAT RN —FP 73, BIEHCY AT RY . oy SN TR S AT e 4 IR
AT ERTE AR Y HAB T E AR T 5 500 AR A 1 BRI 5 I THEOR S — DU Jt e 4
R A DA TR R Ivalue (EFTRESWEA), &AL RN L)
W, #*bytes REAFRLAE I/ ING I FATHRXTR IR E] 05 *byres i) Mk w] B8 -5 HA AMEANIR A0 555
IHCRIG, W) *bytes bR JE AT R RAGF P L, *byres WA NULL, [A]Hfi E MemoryError
JRiRm -1,

8.3.2 FHMAMR

type PyByteArrayObject
XANPyobject PFHRAFEIR—A Python T EH N4

PyTypeObject PyByteArray Type
Part of the Stable ABIL Python bytearray 2% % 3 /8 NPy TypeObject WL fl; X5 Python 2 1H i)
bytearray ;@M R X4,
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KEEE

M

int PyByteArray_Check (PyObject *0)

WRRTE 0 J&—A> bytearray X 5 # bytearray A1)~ F 2 ) S I35 o] BLfE . b0 pR AR A2 22 PR A
17

int PyByteArray_ CheckExact (PyObject *0)
UIRRR 0 j2—> bytearray X GR{HA 2 bytearray ZER )T SL B NI [0l LA . ML pRAIUE
AT

2 W)

P

E# API R%

PyObject *PyByteArray_ FromObject (PyObject *0)
B #6951 R . Part of the Stable ABL ARIFAEMISLIL T 2% oF KL RIS 0, 3R El—ASH 714K
HXTH

PyObject *PyByteArray_ FromStringAndSize (const char *string, Py_ssize_t len)
BEME: #FHeg5| B . Part of the Stable ABL ARl string M FH K len G158 —~ 1 bytearray X5, 244k
BRI [B] NULL,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
BEME: #0971 . Part of the Stable ABL JERFIHE a F1 b IR [l — N7 A S5 R Y 7 84l

Py_ssize_t PyByteArray Size (PyObject *bytearray)
Part of the Stable ABL ¥E# 7 NULL $84F 53R [9] bytearray H) K/

char *PyByteArray_AsString (PyObject *bytearray)
Part of the Stable ABL JEFG T NULL 1841 )5 M6 bytearray 12 [Bl°— AN FAF804H . 1R [BIAO80AH B2 &t
I— AN 2 T

int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABL - bytearray 17 IR ZE X H K /INEHEE A len.

Mt

XA L AR RE . BN HRE
char *PyByteArray_AS_STRING (PyObject *bytearray)
C ¥ PyByteArray AsString () HIZEMAS.

Py _ssize_t PyByteArray GET_SIZE (PyObject *bytearray)
C ¥ (PyByteArray Size () WA

8.3.3 Unicode ¥ &R f14mifiD2S
Unicode 3{&

FI M python3.3 HHSCEL " PEP 393 PASK, Unicode X RAE NFESHE I A Fh2 R IE, DABEAEORRF A RCR 1] I
AL PRSEHEFEF Y Unicode “FAF. XTI AU SRR T 128, 256 5 65536 I F4FHY, A —LLAFIRIGIL; &
W, AT LAV T 1114112 (X252 819 Unicode JH ) .

Py_UNICODE* Fll UTF-8 FnTE ks 8@ H %472 Unicode Xf%. Py UNICODE* FmIEX2EH#HE
TR .

HI T 1H APL HUET APL Z [AJf)%4fe, Unicode XF42 AR AR T RIARES, Xl T ENMTRY A7 2
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o “HLE” Unicode X4 J2 1 IEF i ) Unicode APT QR FTA MR . EATHH SLBLIT R vFi il ALk
PE
e "legacy” Unicode objects have been created through one of the deprecated APIs (typically

PyUnicode_FromUnicode ()) and only bear the Py_UNICODE* representation; you will have to call
PyUnicode_READY () on them before calling any other APL

{#fft: The “legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode objects will be
”canonical” since then. See PEP 623 for more information.

Unicode 3#!

PAUF 2 HF Python # Unicode SEF ) EE 7S Unicode X5 257 :

type Py _UCS4

type Py_UCS2

type Py _UCS1
Part of the Stable ABIL. jX S8R RUR TLAF-5 BB AR 2R AU T S, H TR R A B0 32 iz, 16 {1 8
PLFAFo TR EALPEHAS Unicode “FAFI, I Py_UCs4,
3.3 B HEE.

type Py UNICODE
This is a typedef of wchar_t, which is a 16-bit type or 32-bit type depending on the platform.
T 3.3 UM ZEPART AR, 53X 2 16 (i 2RALA R 32 (i 2RAY, XM T TE M i i 2“4
rSE “%i” Unicode iR ASf) Python,

type PyASCIIObject

type PyCompactUnicodeObject

type PyUnicodeObject
XK T Pyobject [ §AFEI/R T — Python Unicode %142, TEJLFIRAHBIE T, ENIARIZHE
B, ROBA AL Unicode %5214 AP eR#R L2 IR [0 Py Ob ject JEBUAHRE

3.3 B e
PyTypeObject PyUnicode_Type
Part of the Stable ABL iXPyTypeObject 5213 Python Unicode 258!, BAEN str 2AFF4 Python
(TR
The following APIs are really C macros and can be used to do fast checks and to access internal read-only data of Unicode
objects:

int PyUnicode_Check (PyObject *0)
WS *o* /2 Unicode Xf 428} Unicode J-2RAUMYSLBI, MR E “F”. HREIRZ ).

int PyUnicode_CheckExact (PyObject *0)
WXL *o* /& Unicode X5, (HAR TRERYSLH], WEkm “FH”. Bk BIa2 M.

int PyUnicode_READY (PyObject *0)
FAPRFAFHXTS *o* AT “MFE” FbJrs. ZEfE M NIRRT A Zw, XU HEN .

Returns 0 on success and —1 with an exception set on failure, which in particular happens if memory allocation
fails.

3.3 BRI HE.
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Deprecated since version 3.10, will be removed in version 3.12: This API will be removed with
PyUnicode_FromUnicode ().

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
iz ] Unicode “FAFERIICEE (ATY S ERAL) *o* bJilg “HIYE” ik JrsUH iy Unicode X5 (Rik
H)
3.3 B RE.
Py_UCSI *PyUnicode_1BYTE_DATA (PyObject *0)
Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *0)
Py _UCS4 *PyUnicode_4BYTE_DATA (PyObject *0)
Return a pointer to the canonical representation cast to UCS1, UCS2 or UCS4 integer types for direct char-
acter access. No checks are performed if the canonical representation has the correct character size; use
PyUnicode KIND () to select the right macro. Make sure PyUnicode READY () has been called before
accessing this.
3.3 Bl IhE.
PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
RB|PyUnicode KIND () Z2HI{H.
3.3 FrhfE.
Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND B #{# 1.
unsigned int PyUnicode_KIND (PyObject *0)
& [E]—A4~ PyUnicode 2455 (I F30), #5875 Unicode Xf4 Jl TAAAE R (045N FE AR T4 8 *o*
WA “HIIE” Rk I AY Unicode XI5 (Rt ) .
3.3 B fE.
void *PyUnicode_DATA (PyObject *0)
iR [l ) 4 Unicode i X 28 15451 *o* dAZ2 “RIIE” FRikJ7 U Unicode X4 (RikHr).
3.3 FrChfE.
void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
Write into a canonical representation data (as obtained with PyUnicode_ DATA ()). This macro does not do
any sanity checks and is intended for usage in loops. The caller should cache the kind value and data pointer as

obtained from other macro calls. index is the index in the string (starts at 0) and value is the new code point value
which should be written to that location.

3.3 B IIHE.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
MIFEFIR ) data (AR PyUnicode DATA () BB HEH— ML, Ao PATH A 0w+ 1 .
3.3 FrfE.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o0, Py_ssize_t index)
M Unicode X§4 o B —FAF, WA “HIE” FoniEae ARARIATAT 2 YR SE R IO 1 bR 45
WK T PyUnicode READ ().
3.3 B fE.

PyUnicode_MAX_ CHAR_VALUE (0)
G AT fo* QU A FATER IR R AU A, AR R Rk T KR
se— MR, {HHAE TR A ERUEARL.
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3.3 BRI HE.

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)

Return the size of the deprecated Py UNICODE representation, in code units (this includes surrogate pairs as 2
units). o has to be a Unicode object (not checked).

Deprecated since version 3.3, will be removed in version 3.12: |[HZ{, Unicode API f{j—3%y, i iE 5% i
M PyUnicode_GET_LENGTH() .

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)

Return the size of the deprecated Py UNICODE representation in bytes. o has to be a Unicode object (not
checked).

Deprecated since version 3.3, will be removed in version 3.12: |H3{, Unicode API f{j—3%y, i iE 5% i
HPyUnicode_GET_LENGTH()

Py_UNICODE *PyUnicode_AS_UNICODE (PyObject *0)
const char *PyUnicode_AS_DATA (PyObject *0)

Return a pointer to a Py_ UNICODE representation of the object. The returned buffer is always terminated with an
extra null code point. It may also contain embedded null code points, which would cause the string to be truncated
when used in most C functions. The AS_DATA form casts the pointer to const char*. The o argument has to
be a Unicode object (not checked).

JE 3.3 iR This macro is now inefficient -- because in many cases the Py UNICODE representation does not
exist and needs to be created -- and can fail (return NULL with an exception set). Try to port the code to use the
new PyUnicode_nBYTE_DATA () macros or use PyUnicode_WRITE () or PyUnicode READ ().

Deprecated since version 3.3, will be removed in version 3.12: |H=; Unicode API fj—3B4y, #5148 B {F

PyUnicode_nBYTE_DATA () %k,

int PyUnicode_IsIdentifier (PyObject *0)
Part of the Stable ABL IR P RHIBIES E
[ 0,

SCRERIIBREAF R R 1, 2 identifiers /N, 73N

TE 3.9 MU HC QPR FAFH M R WL B ECR 2 I Py_FatalError (),

Unicode Z#FFEH

Unicode §R04 T VP2 R FAFHHE. JHH B2

int Py_UNICODE_ISSPACE (Py UCS4 ch)
A ch 215 A2 AR 15 0.
int Py_UNICODE_ISLOWER (Py UCS4 ch)
A ch 2 R/ NEFAFRIE 15 0.
int Py_UNICODE_ISUPPER (Py UCS4 ch)
WA ch 2 R EFAFRE 18 0
int Py_UNICODE_ISTITLE (Py UCS4 ch)
T4 ch J2 15 A BRI KNG 18] 1 8 0.
int Py_UNICODE_ISLINEBREAK (Py_UCS4 ch)
R ch A5 HHA TRFAFR ] 1 8 0.
int Py_UNICODE_ISDECIMAL (Py UCS4 ch)
T4 ch J2 45 R+ RBCE AR ] 1 8 0.
int Py_UNICODE_ISDIGIT (Py UCS4 ch)
A ch 2 A 2Rk E] 1 8 0.,

e

X LEZARYE Python P EHU 3] C
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int Py_UNICODE_ISNUMERIC (Py_ UCS4 ch)
T4 ch R AEE R FARE 1 8 0,
int Py UNICODE_ISALPHA (Py_UCS4 ch)
A ch B/ A FRERFAF R 1 5 0.
int Py_UNICODE_ISALNUM (Py UCS4 ch)
TRl ch 5 R 247k ) 1 B 0.
int Py_UNICODE_ISPRINTABLE (Py UCS4 ch)
A ch @ M ATV FAFR ] 1 8“0 AT Bl 45 & 4875 Unicode FAFELHE 4 Hh 9 i A" Other”
s "Separator” {95 , GIAMIFUILIZ ASCIL %24 (0x20) Bk FTHT I35 (AL REAEILIEBE I 4T AV
TR MAE TR EEE repr () BN LW FERF . ENTFAHREA sys.stdout 3 sys.stderr
B s AL BTG %)
X L8 APT ] H TPl B8 i A 4
Py _UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
R [ FEA R NG T X B FAF che
3.3 UG TR R IRR B T BRI R INE L
Py _UCS4 Py_UNICODE_TOUPPER (Py UCS4 ch)
R A KRG X FAF ch.
3.3 UG R R IR R R R INE B
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
IR AR BR ER NE T B A ch
3.3 UG R R I eR U T R R INE L

int Py UNICODE_TODECIMAL (Py_UCS4 ch)
Return the character ch converted to a decimal positive integer. Return —1 if this is not possible. This macro does
not raise exceptions.

int Py_UNICODE_TODIGIT (Py_ UCS4 ch)
Return the character ch converted to a single digit integer. Return -1 if this is not possible. This macro does not
raise exceptions.

double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
Return the character ch converted to a double. Return —1. 0 if this is not possible. This macro does not raise
exceptions.

K28 APT W] g T K45 AU -
Py UNICODE_IS_SURROGATE (ch)

K ch J2 75 A PEIR (0xD800 <= ch <= O0xDFFF).,
Py _UNICODE_IS_HIGH_SURROGATE (ch)

K ch 285 R E L HT (0xD800 <= ch <= OxDBFF),
Py _UNICODE_IS_LOW_SURROGATE (ch)

K ch 25 MARACHRI (0xDCO0 <= ch <= OxDFFF).

Py_UNICODE_JOIN_SURROGATES (high, low)
Join two surrogate characters and return a single Py_UCS4 value. high and low are respectively the leading and
trailing surrogates in a surrogate pair.
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B3 F0i518 Unicode F1FE

AR Unicode X RANVTFIHEAFF @I, 61X 2L APL:

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
BE A #a93 A . BIE—H Unicode X5 . maxchar |3k I FAF R 1 SE PR e KRS AL . AR —
AERUE, B b AR FA 127, 255, 65535, 1114111 Frigg i e

X2 HUHTHY Unicode X RAYHER 730, B L R BB AN RA AT L RN o
3.3 BRI HE.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
BEME: #He95R . A ER kind A1 7—NH1 Unicode X14 (R BERY{E A PyUnicode 1BYTE_KIND
&, BlpyUnicode KIND () FriRWBIFIME). buffer 754G Mt r KB4 i), PATEFAF 1,2 B 4 54Y
FR I size R/NPIELA

3.3 BRI HE.

PyObject *PyUnicode_FromStringAndSize (const char *u, Py ssize_t size)
BEME: #Fay3l .. Part of the Stable ABI Create a Unicode object from the char buffer u. The bytes will be
interpreted as being UTF-8 encoded. The buffer is copied into the new object. If the buffer is not NULL, the return
value might be a shared object, i.e. modification of the data is not allowed.

If u is NULL, this function behaves like PyUnicode_FromUnicode () with the buffer set to NULL. This usage
is deprecated in favor of PyUnicode_New (), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString (const char *u)
BEME: #h97| M. Part of the Stable ABL {5 UTF-8 % i1 1) LA 25 (BL 45 WY 4 b X u B —A>
Unicode {4 .

PyObject *PyUnicode_FromFormat (const char *format, ...)
BEME: #8951 .. Part of the Stable ABIL. Take a C print f () -style formar string and a variable number of
arguments, calculate the size of the resulting Python Unicode string and return a string with the values formatted
into it. The variable arguments must be C types and must correspond exactly to the format characters in the format
ASClII-encoded string. The following format characters are allowed:
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%% RiE A LF% FAF o

$c int PAFERT, %’%ﬁﬁﬂcinEE’J%@‘ﬂo

%d int MY4F printf ("9d")

Su unsigned int YT printf ("su").t

$1d KA MY T printf (" %1 ny T

$1i KA MY T printf("s1im).]

$1u unsigned long ST printf ("s1u").!

$11d long long MY T printf ("$11d").!

111 long long MM T printf("s11i").0

$11lu unsigned long long ST printf("s1lu").!

$zd Py_ssize_t MM T printf ("szd").!

$zi Py_ssize_t MY T printf ("szi") T

$zu size_t MM T printf ("szu").!

$i int MY+ printf ("%1") T

$x int YT printf ("sx").T

$s const char* PA null 5% JJ:??E]’J C FREU

$p const void* —C TH%JFEH“/\I?EF?EH%/? . ERENRT
printf ("sp") HEXHLRATFHIE 0x T3k, RMERGET-E
Fprintf Eﬁiﬁjtﬂzzﬁ/ .

%A PyObject* ascii () WHMER.

U PyObject* —~ Unicode X4 .

SV PyObject*, const char* | —>~ Unicode X} (A] PA°f NULL) Fl—"NPAZSELE R Y C F45F
BAAERE NS (WRE—ANESH NULL, £ ANTESR
)

%S PyObject* WHPyobject_str () MILER.

SR PyObject* P Pyobject_Repr () HIZERE

An unrecognized format character causes all the rest of the format string to be copied as-is to the result string, and
any extra arguments discarded.

{Ef#: The width formatter unit is number of characters rather than bytes. The precision formatter unit is number
of bytes for "$s" and "$V" (if the PyObject* argument is NULL), and a number of characters for "$A",
"$U", "$S", "$R" and "$V" (if the PyObject * argument is not NULL).

16 3.2 BROE T BT e 11an A e 1lut #YSCRES
e 33 ST A A TRLA, MRL1An L sz v .
?—‘34}{&%3& ;[—jJHT’Xj- nogmn "O/A" ll/U" no V" no S" noR" E/JJLA,_\_‘* %E*ﬁﬁfq‘i?#o

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
BEME: #a43| B . Part of the Stable ABIL Z:[] T PyUnicode_FromFormat () {H'E ¥ 2 i W
PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char
*errors)

BWME: #8951 A . Part of the Stable ABI. 4T~/\Eﬂﬁﬁ% HIXT S obj fi#hY 8 Unicode X4 .

bytes, bytearray AT 7 &3 % KH ML E 1) encoding FKFREIIFAEH HH errors 78 PR AL P
Jra. Wi NULL BB O BOAE GES M &% 45 25 TRER) .

FrAy HAtb %42, 409 Unicode X%, #Rf 380X E TypeError,

! For integer specifiers (d, u, 1d, 1i, lu, 11d, 11i, 1lu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision is given.
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WA EHRZ APLIR ] NULL. 8 F 7 B 60 B2 o i) il L6 g iy 5 |
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)

Part of the Stable ABI since version 3.7. 12 [5] Unicode ¥ 4 A% i .

3.3 Bl IE.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t
from_start, Py_ssize_t how_many)
Copy characters from one Unicode object into another. This function performs character conversion when nec-

essary and falls back to memcpy () if possible. Returns —1 and sets an exception on error, otherwise returns the
number of copied characters.

3.3 B .

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py _ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
i — AR TR FAFER . F fill_char B A\ unicode [start:start+length].,

QR fill_char (E R T PR IR T, BUEE DR FARA 1 ARSI TR K.
RIS AW AR, SeE AR R -1 5 k— 5.
3.3 Bl ise.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
Part of the Stable ABI since version 3.7. Y—NFRF G A FRE . FAFEUIEN PyUnicode New ()
B, BT Unicode “FAFH I Y2 A AIAZ), FIHIZTFAFRARRIIL S, BUEHEA -
ZRBCRRL AT unicode J& 754 Unicode X145, R [RGARMA, I HXTGRE g ez (BIH5]
AHECh—) .
3.3 FriR e

Py _UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
Fart of the Stable ABI since version 3.7. Read a character from a string. This function checks that unicode is a
Unicode object and the index is not out of bounds, in contrast to the macro version PyUnicode_READ_CHAR ().

3.3 B fE.

PyObject *PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
REME: #8495 B . Part of the Stable ABI since version 3.7. iR [1] str fll—TH, NFEHFET]| start (1IFE)
BFRFRT| end CRHE) . ARG S.

3.3 B fE.

Py_UCS4 *PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)
Part of the Stable ABI since version 3.7. Y5478 u % D1 3]—4> UCS4 Znh X, IE—AaSF45F, R E
T copy_null {3 o HAEI IR ] NULL H38 8 AN (B2 Y buflen /T u K I}, SystemError
R E) o BT IR E] buffer .

3.3 B fE.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *u)
Part of the Stable ABI since version 3.7. ¥4 u P N BF PyMem_Malloc () ZrBECHIFH UCS4 Zph X,
TSR PAT R, ¥R\ NULL Hi% 8 MemoryError. iR [A| M KW M B2 R IN— N8N 237 o

3.3 B fE.
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2% Fny Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

These API functions are deprecated with the implementation of PEP 393. Extension modules can continue using them,
as they will not be removed in Python 3.x, but need to be aware that their use can now cause performance and memory
hits.

PyObject *PyUnicode_FromUnicode (const Py UNICODE *u, Py _ssize_t size)
REE: #495] A . Create a Unicode object from the Py_UNICODE buffer u of the given size. u may be NULL
which causes the contents to be undefined. It is the user’s responsibility to fill in the needed data. The buffer is
copied into the new object.

If the buffer is not NULL, the return value might be a shared object. Therefore, modification of the resulting
Unicode object is only allowed when u is NULL.

If the buffer is NULL, PyUnicode_READY () must be called once the string content has been filled before using
any of the access macros such as PyUnicode KIND ().

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate to
using PyUnicode_FromKindAndData (), PyUnicode_FromwWideChar (),or PyUnicode_New ().

Py_UNICODE *PyUnicode_AsUnicode (PyObject *unicode)
Return a read-only pointer to the Unicode object’s internal Py UNICODE buffer, or NULL on error. This will
create the Py UNICODE* representation of the object if it is not yet available. The buffer is always terminated
with an extra null code point. Note that the resulting Py_ UNTICODE string may also contain embedded null code
points, which would cause the string to be truncated when used in most C functions.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or similar
new APIs.

PyObject *PyUnicode_TransformDecimalToASCII (Py_UNICODE *s, Py_ssize_t size)
B EME: #895] A . Create a Unicode object by replacing all decimal digits in Py_ UNTCODE buffer of the given
size by ASCII digits 0--9 according to their decimal value. Return NULL if an exception occurs.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using Py UNICODE_TODECIMAL ().

Py_UNICODE *PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
Like PyUnicode_AsUnicode (), but also saves the Py UNICODE () array length (excluding the extra null
terminator) in size. Note that the resulting Py_ UNTCODE* string may contain embedded null code points, which
would cause the string to be truncated when used in most C functions.

3.3 Hrige.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
to using PyUnicode AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ ReadChar () or similar
new APIs.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
Part of the Stable ABI. Return the size of the deprecated Py_ UNTCODE representation, in code units (this includes
surrogate pairs as 2 units).

Deprecated since version 3.3, will be removed in version 3.12: |H 3, Unicode API f#j— %54y, i iT# 3| {if
HPyUnicode GET _LENGTH() .

PyObject *PyUnicode_FromObject (PyObject *obj)
RWEME: #a4 5| B . Part of the Stable ABI. Copy an instance of a Unicode subtype to a new true Unicode object
if necessary. If obyj is already a true Unicode object (not a subtype), return the reference with incremented refcount.

3t Unicode s H- TR 445 53 TypeError.
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s

Xig gt

T DRI A AR R R R R ok B B R SR SUAS

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize t len, const char *errors)

BWE: #H ey 5]l . Part of the Stable ABI since version 3.7. RS 4F B 4E Android #1 VxWorks |
[ UTES, fedLA0F £ b 00 1 24 505 5 DA P 8. 0 48 AL TR 2847 mstricen A
"surrogateescape" (PEP 383), U5 errors y NULL NfEIS#S B "strict " 4RSS . str )
IPA— 2 FRFEE RABA A i A 2 A

Use PyUnicode_DecodeFSDefaultAndSize () to decode a string from
Py_FileSystemDefaultEncoding (the locale encoding read at Python startup).

L B KICRs 22 Python UTF-8 £
ZUL:

The Py_DecodeLocale () B,
3.3 Frilse.

76 3.7 KR E: R BOIAE th&xhy surrogateescape FHUALILAR AL A AT & KA IO, (AL
Android PB4, FEZ HIMAH, Py_DecodeLocale () ¥ #ilT surrogateescape, MYHIES
DA g A% RN T strict.

PyObject *PyUnicode_Decodel.ocale (const char *str, const char *errors)

oW A FHoey 3 . Part of the Stable ABI since version 3.7. Similar to
PyUnicode_DecodeLocaleAndSize (), but compute the string length using strlen ().

3.3 BRI HE.

PyObject *PyUnicode_Encodelocale (PyObject *unicode, const char *errors)

BEE: #Ha9 3 A . Part of the Stable ABI since version 3.7. 415 Unicode %f%:7F Android £ VxWorks
LA UTF-8, e HAlF & B A 4 H0E T K g a0, SCR e IR B8 AT "strict™ Fl
"surrogateescape" (PEP 383). 15 errors 25 NULL NZRfae - "strict " 45iRACHSS . 1R [H]
—A~bytes XfH. unicode RNAJ AL F R A2 FAF o

Use PyUnicode_EncodeFSDefault () toencodeastringtoPy_FileSystemDefaultEncoding (the
locale encoding read at Python startup).

LR H5F 2 Python UTF-8 4.

W
=

Py_EncodeLocale () B4k
3.3 Bl Tse.

TE 3.7 BUH P IR EIAE 2 surrogateescape H{IRALIRAFE A M HE T K iig =X, HAE
Android Efl4h. FEZHIAY, Py_EncodeLocale () ¥ T surrogateescape, TMYHIES
Ik A% R T strict,
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XHRGmIDIERX

To encode and decode file names and other environment strings, Py_FileSystemDefaultEncoding should be
used as the encoding, and Py_FileSystemDefaultEncodeErrors should be used as the error handler (PEP 383
and PEP 529). To encode file names to bytes during argument parsing, the "O&" converter should be used, passing
PyUnicode_FSConverter () asthe conversion function:

int PyUnicode_FSConverter (PyObject *obj, void *result)
Part of the Stable ABI. ParseTuple ##figs: i str XT R - HiEFKREZHE T os.PathLike #H
- il PyUnicode_EncodeFsSDefault () ¥} bytes; bytes X & ¥4t My oo result 75K
PyBytesObject* JHRFEHA A A IR

3.1 B gE.
TE 3.6 fREE e 52— path-like object ,

BAESHURNTI AR SO Z BT str, W4 "o ¥, 4 APyUnicode FSDecoder () AF Rk

e R Y :

int PyUnicode_FSDecoder (PyObject *obj, void *result)
Part of the Stable ABI. ParseTuple #4i4%: i bytes X4 -- HiEEHKIEZE T os.PathLike B H[H]
BEIREL -- i i PyUnicode_DecodeFSDefaultAndSize () ¥ K str; str ST GHRFER L, . result
WK PyUnicodeOb ject* HREFE AL H PR .

3.2 FriR e
TE 3.6 fREE e 3252 —A path-like object ,

PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_f size)
BWEME: #Hay 5 A . Part of the Stable ABL fifi [fl filesystem encoding and error handler SRS F4FE0 .

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Py_FileSystemDefaultEncoding is initialized at startup from the locale encoding and can-

not be modified later. If you need to decode a string from the current locale encoding, use
PyUnicode_DecodeLocaleAndSize ().
S

The Py_DecodeLocale () %K.
£ 3.6 iU : Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_DecodeFSDefault (const char *s)
BWEME: #a4 5| . Part of the Stable ABIL {§i [ filesystem encoding and error handler RS VA ZS{H45 B
FFEf

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.
Use PyUnicode_DecodeFSDefaultAndSize () if you know the string length.
FE 3.6 fREEL: Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)
B ® fh: #H ey 51 M. Part of the Stable ABL Encode a Unicode object to
Py_FileSystemDefaultEncoding with the Py_FileSystemDefaultEncodeErrors error
handler, and return bytes. Note that the resulting byt es object may contain null bytes.

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Py_FileSystemDefaultEncoding isinitialized at startup from the locale encoding and cannot be modified
later. If you need to encode a string to the current locale encoding, use PyUnicode_EncodeLocale ().
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S YL:
Py_EncodeLocale () %K.
3.2 B RE

£ 3.6 iU : Use Py_FileSystemDefaultEncodeErrors error handler.

wchar_t X

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
BRWEE: #4951 A . Part of the Stable ABI. Create a Unicode object from the wchar_t buffer w of the given
size. Passing —1 as the size indicates that the function must itself compute the length, using weslen. Return NULL
on failure.

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
Fart of the Stable ABI. Copy the Unicode object contents into the wchar_t buffer w. At most size wchar_t
characters are copied (excluding a possibly trailing null termination character). Return the number of wchar_t
characters copied or —1 in case of an error. Note that the resulting wchar_t* string may or may not be null-
terminated. It is the responsibility of the caller to make sure that the wchar_t * string is null-terminated in case
this is required by the application. Also, note that the wchar_t* string might contain null characters, which
would cause the string to be truncated when used with most C functions.

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
Fart of the Stable ABI since version 3.7. Convert the Unicode object to a wide character string. The output string
always ends with a null character. If size is not NULL, write the number of wide characters (excluding the trailing
null termination character) into *size. Note that the resulting wchar_ t string might contain null characters, which
would cause the string to be truncated when used with most C functions. If size is NULL and the wchar_t * string
contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_Alloc () (use PyMem_Free () to free it) on success. On error, returns
NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.

3.2 FrhiYihe
XE 3.7 MBI WIAR size i NULL H wchar_t* FAFERERSSFEMANSE| % ValueError,

M EmFTH2S

Python §2{ft T —41VA C 45 PACRILIZA T HEJEE 1Y) A B AR At e o T 3K L0 i 90 ) e 259 ™ 1 e 5 L 2 0
P

1) APL RERE:3Z encoding Fl errors 24, ENTAA STENE str () FAHXIRMES R4 250
[ ) 5L

Setting encoding to NULL causes the default encoding to be used which is UTF-8. The file sys-
tem calls should use PyUnicode_FSConverter () for encoding file names. This uses the variable

Py_FileSystemDefaultEncoding internally. This variable should be treated as read-only: on some systems,
it will be a pointer to a static string, on others, it will change at run-time (such as when the application invokes setlocale).

R T 2 errors BB I HAR AT DA NULL ol b 4l o SO BRAAL BRI X . BT A PN 4 i
g i BRI S IR AL IR ) 2 Vstrict” (&5 & ValueError).

iR ARG ARG HE 11 o O T R BRUUA 5 TR B02 ZR A ARRA5 1A 22 57 A X T SRAE SO
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2 B AR B RS

PATR 292 B G AR A s 1 AP

PyObject *PyUnicode_Decode (const char *s, Py ssize t size, const char *encoding, const char
*errors)
Bl #6435 A . Part of the Stable ABL il 13 f5 B it FAFER s 1 size A7 41 > Unicode X}
% encoding fl errors A5 5 str () PIERECT RIS TESAH IR & L. B a iR 25K ] Python
YRR A R A . AR SRR | A& T S AR [ NULL.

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char
*errors)

BEME: #Hag5| A . Part of the Stable ABL Zgfi—> Unicode X} 42 H- 445 A~ Python 775 52 X 42 ik
[ . encoding F errors B 45 5 Unicode encode () F¥EH RIS RN S L. B0 T ) 90 fRRD 250
F Python Zafltid eyt 2ok A4k . WIRGARISZR 51 & T 554 Wik M) NULL

PyObject *PyUnicode_Encode (const Py UNICODE *s, Py_ssize_t size, const char *encoding, const

char *errors)
B ©E #7447 A . Encode the Py_ UNTCODE buffer s of the given size and return a Python bytes object. encoding

and errors have the same meaning as the parameters of the same name in the Unicode encode () method. The
codec to be used is looked up using the Python codec registry. Return NULL if an exception was raised by the
codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API; please
migrate to using PyUnicode_AsEncodedString ().

UTF-8 4mfZtioas

PATR 32 UTF-8 %iff# it APL:

PyObject *PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
WA #4931 M. Part of the Stable ABL i 1t TS UTF-8 43T 745 e s ) size 5247 Bl A~
Unicode Xf4¢. ARG T1 A T 55 WK Bl NULL.

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py ssize_t size, const char *errors,
Py_ssize_t *consumed)

iR E fH: # 8y 31 A.  Part of the Stable ABL Ul % consumed f NULL, W) 47 K 2% )
FPyUnicode_DecodeUTF8 ()., IR consumed A~ F NULL, WK BB A 5E % UTF-8 45 )7 %1
FIARPAF G . X BEFATRE A SR I H S 0 5 BCRFAEAETE consumed

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)
B #e43] B . Part of the Stable ABL f#i il UTF-8 %ifi Unicode 42 341485 A A Python 27 53 %t
SRl BEGRAL IR A strict” . WG ARG ER S A T S WIRFIR [B] NULL,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
Part of the Stable ABI since version 3.10. j& [i]—/M§ 7] Unicode %t4: i1 UTF-8 gtk PR 484t, 5
CAmAEAR KN (AT AAL) FEREAE size T o size Z500] AR NULL; AERGIE 0T 2080 i K/ Ne
ANEGAEE . RPN R X R R SR IN— MM 2 AT ORNIUFELE size ), TR B AEAEAT AT oA
R ET VAN
ERAFRMTEIL T, R B NULL By 38— I A A0 size {H.
XHFZEAT Unicode XF 4 PP fiHa iy UTF-8 /B3, I HG SRR a4 10 ] — e A X i) 4541 I
A VATTREICZZZ T X . ZEoh X 27 Unicode X A AE Ay 353 [N s B REHIOH: (-4 1) B A HE 51 5%
R o
33 HHUTE.
FE 3.7 BRE U IR ZRBIIAE R const char * [ A J2 char *,
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T£ 3.10 R 5 2: This function is a part of the limited API.

const char *PyUnicode_AsUTF 8 (PyObject *unicode)
R FPryUnicode AsUTF8AndSize (), {BASTEfER/IME.

3.3 iR e
TE 3.7 BCEHC IR PIZRAIINE B const char * A& char *.

PyObject *PyUnicode_EncodeUTF8 (const Py UNICODE *s, Py_ssize_t size, const char *errors)
RWEE: #Hu95] A . Encode the Py_UNICODE buffer s of the given size using UTF-8 and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py _UNICODE
API; please migrate to using PyUnicode AsUTF8String (), PyUnicode AsUTF8AndSize () or
PyUnicode_AsEncodedString ().

UTF-32 5/R152S

PATR & UTF-32 % f# i API

PyObject *PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
BWEMA: #9518 . Part of the Stable ABL. M UTF-32 4585 1) i KEEMRAY size ANF 7202 [0 AH R 1)
Unicode X%, errors (A58 NULL) B X TR . BRI A strict”,

WA byteorder N>k NULL, ff 50500 FH 265 2 1 71 P4 g

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

IR *byteorder HFE, HAABHRIIHIIIA TN F AP AR (BOM), WIS A-K-UH0 R 1% 715 17
It H BOM KA 2945 DLE 4558 Unicode 47 H1 . WISR *byteorder 2y -1 5 1, W FAric &t
5 LS o

TESEING , *byteorder FFTERH NEHRHI AR RN 24 I 5197 -
U2 byteorder j NULL, Zff e (I AHL T 197 o
USRS AR5 2 T S AR [B] NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
#Aow fh: #H a8y 31 M. Part of the Stable ABL W1 R consumed A NULL, N
T 8 2 Il TFPyUnicode_DecodeUTF32(). m R consumed AN K NULL,
NWPyUnicode_DecodeUTF32Stateful () ¥ AN K E W AT # UTF-32 FF 4 (=%
ANTTEPUEERR ) oA R . XA RN 2RI I BLE RS 0 TR A AE consumed T
PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
REME: #ag3l A . Part of the Stable ABL iR [0 f] UTF-32 4 A& X AML 771 Python F 7R,
FATERRFRE DA BOM ARicdT 3k o B iRALIE Ty oA strict” . QAR RIS AR 5| & T S5 MR [B] NULL.

PyObject *PyUnicode_EncodeUTF32 (const Py UNICODE *s, Py_ssize_t size, const char *errors, int
byteorder)
BEME: #4951 A, Return a Python bytes object holding the UTF-32 encoded value of the Unicode data in s.

Output is written according to the following byte order:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian
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If byteorder is 0, the output string will always start with the Unicode BOM mark (U+FEFF). In the other two
modes, no BOM mark is prepended.

If Py_ UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
AR AR AR 51 K T 5 H W3R 5] NULL.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode AsUTF32String () or PyUnicode_AsEncodedString().

UTF-16 45fRt52%

PATR 32 UTF-16 4 f# i) APL

PyObject *PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
B #0438 . Part of the Stable ABL. M UTF-16 455 1) 28 i K B ARAD size A28 3F3% 8140 1 1)
Unicode X% . errors (AR N NULL) % T &R AN 3, BRIA A strict”,

IR byteorder N>k NULL ,  fERS 38588 FH 45 28 1) 7719 3 204 T hy:

*pbyteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

IR *byteorder HFE, HAABIRIHIPIA TN F AP (BOM), WIS 4RI 1% 515 7
I H. BOM H5 R 2475 D1 1] 4558 Unicode F4FHEH . AR *byteorder i -1 8 1, WFATFhRic&H
RS (B A \ufeff Bk \ufffe F4f).

FESERE, *byteorder ¥k ASIRI AR EBHHA M YBT3 T .
M byreorder g NULL, STy #6-BR A HLT 4«
AR RS 5| 4 T 59 WIE ] NULL.

PyObject *PyUnicode_DecodeUTF1l6Stateful (const char *s, Py ssize t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

#ow fh: #H a8y 71 M. Part of the Stable ABL W B consumed f NULL, N
T 8 2% Il TFPyUnicode_DecodeUTF16(). m R consumed N K NULL,
W PyUnicode_DecodeUTF16Stateful () ¥F /A& B WA 52 % UTFE-16 5245 5 41 (414 27 51
AFATECR A TF R ARXT) A R X 2 AT R AN 2 0l A O ELE R AR 1 T BCR A A
consumed 1,

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
BEE: #a93) B . Part of the Stable ABL 3R [B]{ii i} UTF-16 f#& R AH LS5 719 Python SEi7H .
AT ERF B2 DA BOM FRICHT Sk o BERALETT R strict”. QISR 4n RIS A85 | & T 54 AR [B] NULL,

PyObject *PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py _ssize_t size, const char *errors, int

byteorder)
B EME: #4951 A, Return a Python bytes object holding the UTF-16 encoded value of the Unicode data in s.

Output is written according to the following byte order:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

If byteorder is 0, the output string will always start with the Unicode BOM mark (U+FEFF). In the other two
modes, no BOM mark is prepended.

If Py_UNICODE_WIDE is defined, a single Py UNICODE value may get represented as a surrogate pair. If it is
not defined, each Py UNICODE values is interpreted as a UCS-2 character.

8.3. FIIMR 133



The Python/C API, %7 3.10.18

WR GRS AR5 % T A MR 9] NULL.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode AsUTF16String () or PyUnicode_AsEncodedString().

UTF-7 4mfiZt02S

PATR & UTF-7 Zifi#i ¢t APL

PyObject *PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
B e E: #6431 A . Part of the Stable ABL i@ 5 UTE-7 4@l £ 45 88 s 19 size 50 @ —A>
Unicode %[5 . WRGmfEILER51 & T 74 Wk [F] NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed)
#ow fh: # a9 5] A. Part of the Stable ABL U0 W consumed “Jy NULL, W 47 Sk 2%
F-PyUnicode_DecodeUTF7 (). NH consumed /~°Jy NULL, WK B KA 52 % UTF-7 base-64 #f
SIS R XA PRI I HE RS ) 1 O AR TE consumed H

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize_t size, int base64SetO, int
base64 WhiteSpace, const char *errors)
BEME: #a95] A . Encode the Py_UNTCODE buffer of the given size using UTF-7 and return a Python bytes

object. Return NULL if an exception was raised by the codec.

If base64SetO is nonzero, ”Set O” (punctuation that has no otherwise special meaning) will be encoded in base-64.
If base64 WhiteSpace is nonzero, whitespace will be encoded in base-64. Both are set to zero for the Python “utf-7”
codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API; please
migrate to using PyUnicode_AsEncodedString ().

Unicode-Escape 4 figi52ss

PAF 42 Unicode Escape” 4 i #51%) APL

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
BWEMA: #FHeg51 A . Part of the Stable ABIL 814 fif##% Unicode-Escape 2 i858 s 1) size 775618
—> Unicode Xf%. ARG ERT1 A 1 F 5 Wik [0 NULL.

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
B A #6492 . Part of the Stable ABI. {ifi Jfl Unicode-Escape #ifi Unicode % 52 -4 45 54 275 B
XPGR M A RAL RN strict” . MRS RS 551 K T S PR [ NULL.

PyObject *PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py _ssize_t size)
BEME: #4473 A . Encode the Py_UNTCODE buffer of the given size using Unicode-Escape and return a bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsUnicodeEscapeString().
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Raw-Unicode-Escape 4zfiZt53%

PAF 52 "Raw Unicode Escape” Zrfiftht#51) APIL:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize t size, const char

*errors)
BWEMA: #FHag5| A . Part of the Stable ABIL @ i fi# 1% Raw-Unicode-Escape Zifit it 2785 s 1Y size 77

Al 73—~ Unicode X5, NSRS 285 |4 7 54 Wik [F] NULL,

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
BWEME: #Hay5]1 A . Part of the Stable ABL fifi fj Raw-Unicode-Escape 4#fi% Unicode %42 - 45 FAE - h ¢
ATERRRIRIA] . B SRAL By H N strict” . QRIS ER T | A T S E WKk 9] NUL L,

PyObject *PyUnicode_EncodeRawUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
BRWEE: #8495 A . Encode the Py_UNICODE buffer of the given size using Raw-Unicode-Escape and return
a bytes object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style
Py _UNICODE API; please migrate to using PyUnicode_AsRawUnicodeEscapeString() or
PyUnicode_AsEncodedString().

Latin-1 45#28538

PATR 2 Latin-1 Zrfi# 5 APL Latin-1 X1 T 1 256 4~ Unicode A5 {07 H 24 % 1525 5393 1]) H H 320X LR {37«

PyObject *PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
B #FHay 3| . Part of the Stable ABL i i f# % Latin-1 4500 7T s B size D700 @ —
Unicode X4, WRIwMEID AT A T 55 Wk Bl NULL.

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)
BWEMA: #9351 . Part of the Stable ABL {§ i Latin-1 #g#% Unicode X} 42 3-8 45 5 £ Python 77 &
XPGIR M. AL BN strict” . MRS ARS8 51 K T S PR [ NULL.

PyObject *PyUnicode_EncodeLatinl (const Py UNICODE *s, Py_ssize_t size, const char *errors)
R A #8495 A . Encode the Py_UNICODE buffer of the given size using Latin-1 and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsLatinlString () or PyUnicode_AsEncodedString().

ASCII 453028

PARF2& ASCII 4 ffth #51 APL, 45252 7 i ASCIL ¥l . ATAA] HoAth 4t 620 ) Bl S 5 i

PyObject *PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
RWEME: #4931 8 o Part of the Stable ABL @ 15 1S ASCII 4 f5 1 5 88 s 1Y size I~ 81— Unicode
MG ARG AT | K T A H R 9] NULL.

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)
BEME: g3 . Part of the Stable ABL {4 F§ ASCII 4% Unicode %52 3145 S E A Python 2 5%
SRl BEGRAL Ty A strict” . MR G AR A T S WPRFIR 8] NULL,

PyObject *PyUnicode_EncodeASCII (const Py UNICODE *s, Py_ssize_t size, const char *errors)
REME: #4931 A . Encode the Py_UNICODE buffer of the given size using ASCII and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode AsASCIIString () or PyUnicode_ AsEncodedString().
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FITER S g AR GO 2R

This codec is special in that it can be used to implement many different codecs (and this is in fact what was done to
obtain most of the standard codecs included in the encodings package). The codec uses mappings to encode and
decode characters. The mapping objects provided must support the __getitem__ () mapping interface; dictionaries
and sequences work well.

PATR SR WS S A A Y AP

PyObject *PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const
char *errors)
BEE: #0453 . Part of the Stable ABL. 3338 Fl 45 %2 1) mapping X7 5 fRS O 4 F 5 5 s 1) size 4>
7547 Unicode XI5, MR MAISART| A& T 77 MR ] NULL,

UK mapping 23 NULL, WIRFRZ A Latin-1 2560, 750 mapping WA 7S AE (0 2 255 {EHIA
AEEEL) 3] Unicode “FAFERAYMLGT. B4 CREPURIEEY Unicode f4(7) B None. ARBAGTAYEE 7Y --
AR BT EL LookupError, PANYIMSE] None W%, OxFFFE B '\ufffe', FHHAA
SE SRS - B -

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
BEME: #Hey5| A . Part of the Stable ABL i Jfl 45 5& i) mapping 34 4% Unicode X5 H- 4545 A H =7
TR RIRIA] . A SRAL BT H N strict” . QPR GR IS gR T | A T S Wk 9] NUL L,

mapping XEGLATAFRERL Unicode TSI AR RIS, 0 2 255 G IHY SR None. K
ﬁ“gﬁﬁ (58 LookupError M) PAKMIE] None RGN “HR LB 53
f48

PyObject *PyUnicode_EncodeCharmap (const Py _UNICODE *s, Py_ssize_t size, PyObject *mapping,
. const char *errors)
R A #045] B . Encode the Py_UNTCODE buffer of the given size using the given mapping object and return

the result as a bytes object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsCharmapString () or PyUnicode_AsEncodedString ().

PA NSRRI 2% APL 234 Unicode BLEf % Unicode.

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
RwEMA: #4951 M. Part of the Stable ABL @1 b ] “F AP 2R 5L 5 AT R IR M 4558 Unicode XA .
RIS 4551 % 1 55 MR [5] NULL.

TR 2R B4 Unicode (7B 1| HE£Y Unicode (37K None GXARHIHERAH LI F4F) -

Mapping tables need only provide the ___getitem__ () interface; dictionaries and sequences work well. Un-
mapped character ordinals (ones which cause a LookupError) are left untouched and are copied as-is.

errors B A5 T o ARISER B & o BRI PACH NULL /R BRIA RS AR AL B XK.

PyObject *PyUnicode_TranslateCharmap (const Py UNICODE *s, Py_ssize_t size, PyObject *mapping,
) const char *errors)
REME: #4975 B . Translate a Py UNTCODE buffer of the given size by applying a character mapping table to

it and return the resulting Unicode object. Return NULL when an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API; please
migrate to using PyUnicode_Translate (). or generic codec based API
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Windows fhf§ MBCS %R0 28

PAR 42 MBCS #fifih#51) APL. H Hi'E AT 1{UAE Windows Ha] IFH-fi ] Win32 MBCS 48 R SC Bl %46 . 775
13 MBCS (E( DBCS) 2&—4ifidtss, MG 1. Birgnits2 izt asnilas L P
WHEE L.
PyObject *PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
BwEE: #Hag5]| B .. Part of the Stable ABI on Windows since version 3.7. Create a Unicode object by decoding
size bytes of the MBCS encoded string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py ssize t size, const char *errors,
Py_ssize_t *consumed)
R E fE: #4451 A. Part of the Stable ABI on Windows since version 3.7. i R con-
sumed K NULL, W 7k 2K ) FPyUnicode_DecodeMBCS ()., I % consumed A~ 5 NULL,
M PyUnicode_DecodeMBCSStateful () iAo RS A Fe I 58 B 775 I H. O B g L 1) =15 £50ks
TEAEAE consumed 1
PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
RWE: #ra4 5| . Part of the Stable ABI on Windows since version 3.7. fifi  MBCS 4# % Unicode X% -+
ZEAE A Python “FTHR TGk ] . A ERACFE T oA strict”, QISR ARAEIS AT | & T 54 WIRFaR [B] NULL,
PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
RWEE: #FHeg5l A . Part of the Stable ABI on Windows since version 3.7. Encode the Unicode object using the

specified code page and return a Python bytes object. Return NULL if an exception was raised by the codec. Use
CP_ACP code page to get the MBCS encoder.

3.3 B Tfe.
PyObject *PyUnicode_EncodeMBCS (const Py _UNICODE *s, Py_ssize_t size, const char *errors)

REME: #7495 A . Encode the Py_UNTCODE buffer of the given size using MBCS and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 4.0: Part of the old-style Py _UNICODE
API; please migrate to using PyUnicode_ AsMBCSString (), PyUnicode_EncodeCodePage () or
PyUnicode_AsEncodedString ().

AT
HESELERY

PATH A?EI AT PAAEER S A B Unicode XFGERIFAFER (FERIE HEATFRH N F47H3) & 1@ 24 /4 Unicode %4
B

WA KA R H A TERRFR [F] NULL 8¢ -1,

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
BWEME: #8951 A . Part of the Stable ABL $HEFA T RS2 — 31 Unicode 74555 .

PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Bl #a93| A. Partof the Stable ABL 4§ 73— ANFAFER 5] —A> Unicode “FAFHRIZIZR . U1 sep h
NULL, JPRARIEZAS KRR A T 7078 0, KRR E 1 AT R T 20 . 4R 80 maxsplit .
WA, MR RS 2R A G e R 2

PyObject *PyUnicode_Splitlines (PyObject *s, int keepend)
BEE: #a95] A . Part of the Stable ABI. Split a Unicode string at line breaks, returning a list of Unicode
strings. CRLF is considered to be one line break. If keepend is 0, the line break characters are not included in the
resulting strings.
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PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
RWE: #a4 51 A . Part of the Stable ABL. i ] 45 7€ 1Y separator £ — AN FF R A FE 1% [0 45 5 Unicode
FATHR

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int di-

rection)
Part of the Stable ABI. Return 1 if substr matches str [start:end] at the given tail end (direction == —1

means to do a prefix match, direction == 1 a suffix match), 0 otherwise. Return -1 if an error occurred.

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
Part of the Stable ABI. Return the first position of substrin str [start : end] using the given direction (direction
== 1 means to do a forward search, direction == —1 a backward search). The return value is the index of the first
match; a value of —1 indicates that no match was found, and -2 indicates that an error occurred and an exception
has been set.

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
Fart of the Stable ABI since version 3.7. Return the first position of the character chin str [start :end] using
the given direction (direction == 1 means to do a forward search, direction == -1 a backward search). The return
value is the index of the first match; a value of —1 indicates that no match was found, and —2 indicates that an
error occurred and an exception has been set.

3.3 B Tfe.
TE 3.7 U start and end are now adjusted to behave like str [start:end].

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
Part of the Stable ABIL Return the number of non-overlapping occurrences of substr in str [start:end].
Return -1 if an error occurred.

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
REME: #ag3| A .. Part of the Stable ABIL Replace at most maxcount occurrences of substr in str with replstr
and return the resulting Unicode object. maxcount == -1 means replace all occurrences.

int PyUnicode_Compare (PyObject *left, PyObject *right)
Part of the Stable ABL W HAFAFERIFRE] -1, 0, 1 A HIFR/NT . FTRKT.

R B AT AR MO R ] -1, RN 2410 PyErr Occurred () FRAriliR.

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
Fart of the Stable ABI. Compare a Unicode object, uni, with string and return —1, 0, 1 for less than, equal, and
greater than, respectively. It is best to pass only ASCII-encoded strings, but the function interprets the input string
as ISO-8859-1 if it contains non-ASCII characters.

BB 251 R 7

PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
B #4951 H . Part of the Stable ABL X~ Unicode 7B A7 & LA H IR Ml DA T HZ —

 NULL JIF51% T RE L
e Py_True or Py_False for successful comparisons
e Py_NotImplemented in case the type combination is unknown
Possible values for op are Py_GT, Py_GE, Py_FEQ, Py_NE, Py_LT, and Py_LE.
PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
B #e451 . Part of the Stable ABL AR format i args iR [0l —ANFr B FAFH X R X 45 [H] T

[

format % args.

int PyUnicode_Contains (PyObject *container, PyObject *element)
Fart of the Stable ABI. Check whether element is contained in container and return true or false accordingly.

element has to coerce to a one element Unicode string. —1 is returned if there was an error.
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void PyUnicode_InternInPlace (PyObject **string)
Part of the Stable ABI. Intern the argument *string in place. The argument must be the address of a pointer variable
pointing to a Python Unicode string object. If there is an existing interned string that is the same as *string, it sets
*string to it (releasing the reference to the old string object and creating a new strong reference to the interned string
object), otherwise it leaves *string alone and interns it (creating a new strong reference). (Clarification: even though
there is a lot of talk about references, think of this function as reference-neutral; you own the object after the call
if and only if you owned it before the call.)

PyObject *PyUnicode_InternFromString (const char *v)
B’ow 4E: FHoay 3 A, Part of the Stable ABIL  PyUnicode_FromString ()
MPyUnicode_InternInPlace () W F#AE, & —AC NWHEAAYH Unicode F4F 5 X 4,
s — AR A RE R A N AR 2 R (C“OEm7) 518 .

8.3.4 LMK

type PyTupleObject
XA pyobject BT RBAE—> Python I TCHRTR
PyTypeObject PyTuple_Type
Part of the Stable ABL Py TypeObject HSLHIFE— Python JuZHZ% | X 5 Python ZH 1Y tuple &2
FHIFI RIS
int PyTuple_Check (PyObject *p)
WL p J2—> tuple XA EF tuple AU 1AM SO NGR Bl FUH . PR EUR R M T
int PyTuple_CheckExact (PyObject *p)
R p J2—A> tuple X RAEARZ tuple ZRAU[ T 2RAUY LB N [ B . MR AR 2 AT

PyObject *PyTuple_New (Py_ssize_t len)
BwEME: #rag 3l M. Part of the Stable ABL J{III IR o] — AN Fr g u X &, KEH len, 5T IR ]
NULL,

PyObject *PyTuple_Pack (Py_ssize_t n, ...)
AW A #493) Fl. Part of the Stable ABL WINHE A B HITEAIN G, KK 0, SRR

[l NULL. JCZ11E %441k k48 1] Python R J5ELE n A C%%%Io PyTuple Pack (2, a, b)
Py_Buildvalue (" (00)", a, b) fH%E,

Py_ssize_t PyTuple_Size (PyObject *p)
Part of the Stable ABL ZRHU$i rﬁlméﬂiﬂ‘ RHYFREE, FFRERZITHB RN,
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
R ETCH p RV, BN EE NULL F HAg [ — 4 Iedl; A IATHT A A .
PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
BEME: AN H . Part of the Stable ABL & [8] p Jirdi rﬁléﬁfnﬁﬂ HAL T pos ALRIXS G, TR pos hy 1
fHEGE HER, Wik E NULL I % —1> IndexError 5.

PyObjecl *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: EANFIA . KT PyTuple GetItem(), (HAKAHSH.

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
B #a931 B . Part of the Stable ABL i&[1] p i eV A, AE low Fl high 2 8], SEAER
Weirf iR ] NULL . X2 [ Python ks p [low:high]. AZFFMIIRKERT].

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL. ¥ p 4 [n] ) 7C411 J pos PLEHAIX SR o (N5 Hl. BENIRIE 05 WIS pos #F,
&M -1, FPHE— IndexError FH.
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AR MRS B XFo iGN, FHFEFR AT EAEZE MO E R A H 5.

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
FFPyTuple_setTtem (), HAMITHIAGE, I HNVIZ R G RETEHHTd.

i XNES k" — W o 51, (H5PyTuple setItem() AF, € & EFFIMEMTHE
BTG TTH LT pos ALE AT | FH#ERE B -

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)
AA T RRETTH R RN newsize K@ TCAIHACEE . PATTL AN A RA TR, BT LA UELEX 4
BT, AW E. WRITTHC EP AR HARER > Bro I, WA ZAE A . Jodiqe
R R g N WEEELERIATCHIFRIE—Fcd, RemaR. MEEbRE 0 . %
PR A BGE *p BOSERAECRF-5 T T ML R 2 BRI . R T o SUHAIXR, WEIRR)
*p REPLE R . RO, aRM] -1, K *p WECN NULL, 5% MemoryError m{# SystemError.

8.3.5 SHIFFFIXR

ZHFIIRRIEFM T namedtuple () B CXFR, H—AF5, HapaH B LddEIED . Zold
LSRN, AR E b B E Y A T 81 26 A

PyTypeObject *PyStructSequence_NewType (PyStructSequence_Desc *desc)
BEME: #Hey5| A, Part of the Stable ABL R4 desc SR H— AN B S5 42880, R Frik.
AR Py St ruct Sequence_New () BIEERERIN LA

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc SEHIRIIR LS P51 2R B type..

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 pystructSequence_InitType i, {HAZIHRHER 0 , KIgHRE -1

3.4 B RE.

type PyStructSequence_Desc
Part of the Stable ABI (including all members). 4387 B i 548 2 51 KA B TTE B,

I3, C zxal aE

name const char * ZER 5| B RY 4 AR

doc const char * 8 ) B W B ) SCRY E AR ER B NULL R T

fields PyStructSequence_Field| ¥ DA NULL &5 B MECAH 384T, HFEBELH N
* st

n_in_sequence int Python flll o] WA F B AL (a0 H/E )

type PyStructSequence_Field
Part of the Stable ABI (including all members). FEIREER P —NFB . 245580 P30 g @i ool my, B
HEBRRBENE Pyobject*, JEPyStruct Sequence_Desc W] fields BT HIRS|HE T 451
Elkfipuiipetl o=

i | C A 2B

name const FERM A WRE NULL A A RS F R R O HRE
char * HPyStructSequence_UnnamedField PMEE R Gy4 FE

doc | const TS B - B AT R Bl NULL
char *
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const char *const PyStructSequence_UnnamedField

F B A R R R R AR a2 RS
TE 3.9 B XARBE M char * B,

PyObject *PyStruct Sequence_New (PyTypeObject *type)
#ow h: A ey 5l M. Part of the Stable ABL @ B npe [y 5L B, % 9L ) 46 A H
HPyStructSequence_NewType () B,

=

PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BwEfE: BT A . Part of the Stable ABL 1& W] p Frfg IG5 P, LT pos ALRIRI G RFHE
BEAT L RAG AT

PyObject *PyStruct Sequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEE: EABYEIH . PyStructSequence GetItem () WEIRA,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL 454454 p 25| pos A FBE BN E 0. 5PyTuple SET ITEM() —FE,
BN T 561

AR XARE e TR o —AT1 .

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem() MIZERA.

MR XARE BT TR o 5.

8.3.6 XKW

type PyListObject
XA CEAMryobject BT IR Python F KX R
PyTypeObject PyList_Type
Part of the Stable ABL X2/~ & T Py Typeobject {3 Python 5| F2ETUH LK, FF Python 2 A1
B list 2R,
int PyList_Check (PyObject *p)
W p J&—A> list X %UZ% list ZRAU Y 122U Y S5 D3R ] LA O b 8 2 AT

int PyList_CheckExact (PyObject *p)
R pJg—A> list XRAEAE list AU 7B SLOI LR H B . IR AR 2 2 AT .

PyObject *PyList_New (Py_ssize_t len)
BWEE: #8451 A . Part of the Stable ABL [N IR Bl — KR len 1E5)3E, RIGEBTHR A NULL,

W 2 len KT FHF, B 185 2% 200 H 9% 8 NULL. AR A BB H 2L C ¥
B Pysequence_SetTtem() WP APl 5iE ] C lEkPyList_SetItem () AW H % E N E
SORGHRT Python AR AFF XX 4.

Py _ssize_t PyList_Size (PyObject *list)

Part of the Stable ABL &[] list A FRNT R KT XETHEIENZLI Llen (1ist) &
Py_ssize_t PyList_GET_SIZE (PyObject *list)

FHAK) C g PyList_Size () , WA RKN.
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PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
BEME: ARSI . Part of the Stable ABL R[] list fif35 [0 5 R W index i B _FIXT5 . (VE{HLH
HAREG AN i%ﬁkﬁﬂ%ﬂi% BEATRG] . AR index BRI FL (<0 or >=len(list)), NR[H NULL Hfi5 #

IndexError JH,
PyObjccl *PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
BEME: ENFIA . BRAR C MfPyList_GetItem() , ARG .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL X551 % &5 K index BN item. HLYIEFIRIE] 0o UL index i H 3 BB ) [1]

-1 %5 IndexError 7,

R MR “fiE” — X item BT I EFE— AR R ZE A E R EA R ERTIH .

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
AR ) E A Py List _SetTtem (). IXilH RN TR D Z A WA AL E TR
7o

1A & Mk — X item 951 H, HS5PyList_SetItem() RRIMZE & FEFFATLMHE
e 4% EEI’JEJIH% TE list 0 i V0B LA 5| At ez

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL ¥:45 H item 1 A 25 3 list BT 5 index Z BB AR BEERE 05 A0RA
BIIMGER A -1 R E— R 5. 24T list.insert (index, item).

int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL X§ X5 item S INE|F) 3R list AR E . AR IPRFRE 05 AR MR E -1 I
WE— 5%, X4 T list.append(item),

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
BREME: #Fag3| .. Part of the Stable ABI R B —XFRI) K, A list 400 T low F high Z 18] FR) %
%o MAREINER M NULL H S 55 M4 T list [low:highl. AIFMIIERKREBIHITRT].
int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py _ssize_t high, PyObject *itemlist)
Part of the Stable ABL ¥ list 24 low 5 high 2 [A]f ) &N itemlist RN . FH24T 1list [low:high]

= itemlist itemlist W] DA NULL, FoRMEN—N25E (MBI R ) . mIhERE 0, JRIMEHR
Ml -1, 3% HURSCREMBFRA BT T%EJ'I

int PyList_Sort (PyObject *list)
Part of the Stable ABL X} list i) 45 H A7 IR HbHER o IR E] 0, JRIMCHT IR o DXEEMT list.

sort (),

int PyList_Reverse (PyObject *list)

Part of the Stable ABL X list P45 B 475 ) % . iR e 0, Jeliii) ik o XEMT List.
reverse ().

PyObject *PyList_AsTuple (PyObject *list)
BEME: #8971 Ao Part of the Stable ABL % B C R g, Ko s s N S0 T
tuple (list),
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8.4 FIAMR
8.4.1 FHIUR

type PyDictObject
XA pPyobject BTIAMA K Python FHLXTR
PyTypeObject PyDict_Type
Part of the Stable ABI Python FML28TFIR K Py TypeObject HSERH]. X5 Python ETHAY dict J&4H
X4
int PyDict_Check (PyObject *p)
W p J&—A> dict Xf %iﬁ% dict ZER 1A SEBI R M A . IR ECE & S i AT

int PyDict_CheckExact (PyObject *p)

R p J2—A> dict WRAEAZ dict LR T2 A0 SEBI R B EAE . HERELE 2 2 AT
PyObject *PyDict_New ()

BWEME: #a9 5 A . Part of the Stable ABL 1R [B]—AN 25 2L, 2R IKC IR [B] NULL.

PyObject *PyDictProxy_ New (PyObject *mapping)
3;@'1ﬁ #ay 3| )ﬂ Part of the Stable ABIL ik [\] types.MappingProxyType %4, T i fT =
AT R IR o 33 H T O 2 AR IR AE AR Sh AR R B A -0

void PyDict_Clear (P}Object *p)
Part of the Stable ABI. j] f)uﬁ? L) T AT

int PyDict_Contains (PyObject *p, PyObject *key)
Part of the Stable ABL Hffi i€ key @ ELETET I p o WIER key VLFC | p ARE—00, WAR[E] 1, #5005 6]

M -1 FoR . XA [F T Python ik key in p.
PyObje(l *PyDict_Copy (PyObject *p)
REME: #a451 A . Part of the Stable ABL R[5 5 p £3,8 8 [a] SR B9 35 52 4

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABL i | key {E 585 val i AFHL p. key W9 Fhashable; YNRANE, WETF| %
TypeError. JEIIWHRE] 0, KMIHRE] -1, HpREL R 2 AR val 151

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
Part of the Stable ABI. {§i[f] key {EN4E5F val T{AB|FIM p F1. key /A const char*, FXF% 2
PyUnicode_FromString (key) BIEf, HMIMHEM 0, KIGHHEN ~1. HLE%C R & ST val 1)
1.

int PyDict_DelItem (PyObject *p, PyObject *key)
Part of the Stable ABL # &L p th N key 55 B . key W% Bhashable; ﬁﬂ%fm D"JAé[ K
TypeError. JIARFHLHEA key7 M &5 % KeyError. WIII &M 0 & IR

int PyDict_DelItemString (PyObject *p, const char *key)

Part of the Stable ABL F%[rF8 p Hﬂ%ﬁ% key ¥ E BN H . R FHPEG key, WT51%
KeyError, IR 0, etk

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)
BEME: EAE95 A .. Part of the Stable ABL M= p Wi [ DA key IR S, GRS, key INIFAE
B & A BB R [E] NULL,

wEEE MR, WA _hash._ () M _eq () HRTFAMREEALSGM B, &K

}ﬂpyplct GetItemWithError () PRI

£ 3.10 BUE MG FEAEREGIL (s B0 U8 A It AP BG5S J5 R I e itk BREE AR R A
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PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
BEME: AT A . Part of the Stable ABL PyDict_GetItem() WASRN, BALFMGN . Y
KAERPRFR A NULL JF HASCE— N . AR AEAE IR ] NULL I HAA S B — A .

PyObject *PyDict_GetItemString (PyObject *p, const char *key)
BEME: EAEYF A . Partof the Stable ABL X 5PyDict_GetItem () —#f, {HS2 key #i155E N const
char*, M PyObject*,

FEERAR, W _hash__ () . _eq_ O JrEHIGIE~MIEHTHIT AR AR R
W . S PyDict_GetItemWithError () PAS4IRRE .

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
BEME: EARF] A . XER Python 2 dict.setdefault () —#f. QN key f£7E, BIRFBIFEF
M p B E . ARBREAE, T AHE defaultobj — 1 AF 1R A] defaultobj . X~ EE A 15
key HME A BRAL—IR, A RTEAFRANIE AN 43 FITH AT .
3.4 i CNRE.

PyObject *PyDict_Items (PyObject *p)
B #e971 8 . Part of the Stable ABL 3R [l —AMu & b iy B E T Py ListObject.

PyObject *PyDict_Keys (PyObject *p)
BWEE: #8451 A . Part of the Stable ABL & [B]—AN & F A G 8 (keys) i PyListObject,

PyObject *PyDict_Values (PyObject *p)
BWME: #Hey 5 A . Part of the Stable ABL & [B|—AN & M1 A {E (values) [ PyListObject,

Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL & [o] 7L T H 4L, S T34 74l p fliff] len (p) .

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
Part of the Stable ABL 15T Mt p H i I A SR o ESR— U B BR BT L6 R A2 1T, 10 ppos BT | 11
WPy _ssize_t WMREHIGRAN 05 % BRECRF 7 it B S BREAEDO R I AR, — ELRTAT B (E AR
Hot MR MR . B2 pkey FI pvalue [ 244 w) PyObject* 28, BATRR 7 36 A SEAIMERIE
7, BRI NULL. sl BRI AR5 | AR & B A5 o ppos TEIA UM B BAE 2. ERME
FORNES IS RS A, I Hoh T e e iRy, P imAs A L.

fl4n:

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

U p AN AZAE I P ) R A . A LRy, R (R A, EAURTRE A A K
AEE . Bl

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, s&pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_ FromLong (i + 1);
if (o == NULL)

(Fogkss)
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(£ 50

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)
Part of the Stable ABL XIS b #ATIEN, FHEEXRINEI T a. bW PARE— D7, SR
f§PyMapping_Keys () flPyObject_GetItem() HIMR . WIH override JEAH, WIHAIRAE b 4K F
FAIE BN @ v AR RAH B SEAEN R B 4, A5 W AIRAE @ vh A AR TR Y S0 2 I ISR . 24
SR ] 0 B 5| K ek ml -1,

int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABL X5 C W1 PyDict_Merge(a, b, 1) —FE, W ZE{LTF Python H1 14 a.
update (b) , ZHITETPyDict_Update () TE4 A S A keys” J& PR 2 1R 2 1% A 8 (H
TR FH . 2R ] 0 B4 5] &S a AR E -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
Part of the Stable ABL X seq2 W1 [{ SAEX R E A H BT a. seq2 MR A EE Ry 2 11 AR SRAELNT
MTCRR T IE AR G AR S HE, ASR override ELAE N f5c ) tE BRI LY o 24 IR Zh IR [A] 0 B
FMG KRR -1 S Python fURS (IR BIERRSM) -

def PyDict_MergeFromSeqg2(a, seq2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

8.4.2 FEMR

KT N4 T 44 set Ml frozenset X AGA S APL, AFAu] K AE T 11 41 HH 11 1) 68 $ 472 {7 1 4t
2% 2 I (B IEPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue (), PyObject_Print () PAMPyObject_GetIter()) 8&Hh
LW F I (B $5PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (),
PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr () [/‘]\
M PyNumber InPlaceXor()).

type PySetObject
XA~PyObject TRBBHRARIT set Fl frozenset WRIMATREHE. BERMUUT PyDictobject
W TE TR NS R ARV E 2 1 E R/ (RIS 30, TR i SRR RO B Aok il
BRI ER P AT AR N AR (IRGS R T 30) o IS IR I - BOR B Ry A 3 LRI BE
KA o B IFIER I 2408 5 5 A SRR APT R FEAT T AN W] i B AR NS (A

PyTypeObject PySet_Type

Part of the Stable ABL X 2—/~PyTypeObject SLf, 7~ Python set Z5%!,
PyTypeObject PyFrozenSet_Type

Part of the Stable ABL iX/2—/NPyTypeObject SLf, s~ Python frozenset Z5%,
NG A S T AR AL B Python XF I HEEr . ZBI, X SEAL 5k R At ] TAL BT £ AU Python
PUE B
int PySet_Check (PyObject *p)

W p 22— set MREE RHTRAPLFN LRI B, RS 22T,
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int PyFrozenSet_Check (PyObject *p)
R p @—A> frozenset MR uF ZH T HALHIMR I HE. HRER 2B PIT

int PyAnySet_Check (PyObject *p)
TR p 1 set M. frozenset XREH & H R SLHINGR B . HEREE 2RI
7.

int PySet_CheckExact (PyObject *p)
MR pR—A set WRMEARH LA SLBINRE M. MRS BEIHAT.

3.10 Fr g

int PyAnySet_CheckExact (PyObject *p)
R p @—1 set B frozenset WHEANEH T LA LHINRFIEE . R R 2 BIhAT

int PyFrozenSet_CheckExact (PyObject *p)
W p B4 frozenset XT%WT%E%%@?AE’UJ? IR I EAE . BEeREE 2 S AT

PyObject *PySet_New (PyObject *iterable)
BEE: #9531 A . Part of the Stable ABL & [B]— N1 set, HrpA 5 iterable ik [H %4 . iterable
A[PAH NULL Fn @ — B s G, MR B E A, KRIGEHRE NULL, 42 iterable 52 Fr
EAZAERRXZIG | & TypeError, i%*@iﬁ%%&iﬁﬂﬂ?%ﬂl%ﬁ (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEME: #He4 5| A . Partof the Stable ABL &[5l — /i) frozenset, HAEE iterable firik [Bl %142 .
iterable W] PAA) NULL FoR A @—NH SRS E G . IR RUEvR S 6, RIGEHR F NULL. 41
R iterable S5 PR @A ERIT LN G| & TypeError,

FHRENZE R T set B frozenset MSEHBIEk 2 H I A SLH .

Py_ssize_t PySet_Size (PyObject *anyset)
Part of the Stable ABIL 12 [\] set B{ frozenset XIZRMKJF. ZMT len (anyset) . W anyset N2
set, frozenset B{H T-RAWLHINLE| % PyExc_SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
FIAK) PySset_Size (), ANHFHEUAGN .

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABL QIRFFRE 1, QUERAKRIKFNR[E 0, 40REB| RN E -1, AT Python
__contains__ () ¥k, MCERECRS HEREA TS A R G AL R IR I IR G5 SR o 2R key SN
A A X M 5| % TypeError. HIMR anyset & set, frozenset BUH TRAMLHIN 5] %k
PyExc_SystemError,

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABL ¥$ill key #l|—/~ set 326, WA Hl T frozenset Sf| (5PyTuple SetItem()
(2Bl 2 Ab S B A PT  FH OR hy A8 B R 45 S A e S TR A AR IS 2 BB S 20 M) - U IR [a]
O MRS ] —1. QiR key SRR TTIE F X R M £ 5] & TypeError, QIAREA K AR5 %
MemoryError, UM set A2 set B TRAIMSLHINSE| &K SystemError,

THRECE T T set BUHFRARSEH], HAT T frozenset BUH T-AM LA,

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABL QIR FFFRE IR IR 1, WERARFLES] (JoHfE) &m0, GBI RMERE -1,
ST AAAE AR 231 % KeyError. I key BARTTISAZMAH| % TypeError. AT Python
discard () J7ik, WRREAS AR ARG AISE S HA IR R UREE G o WK set A2 set B
TRBP LGN 5] % PyExc_SystemError,

PyObject *PySet_Pop (PyObject *set)
BEME: #ra4 31 A, Part of the Stable ABL & [1] set TR EXT R BIF DI, FEM ser HREBRIZNS . k&
W3R ] NULL. ARG S M 251 % KeyError. QIR set AN set BUHFRAA LB 5] %

SystemError,
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int PySet_Clear (PyObject *set)
Part of the Stable ABL &5 A 4L B A BE(EXT

8.5 Function }&

8.5.1 Function %%k

A — LT Python pRELIYPREL

type PyFunctionObject
T R B C S5H 1A

PyTypeObject PyFunction_Type
XRE— 1 PyTypeObject SEHFFE/R Python BEZEEL., BEfEN types.FunctionType [a] Python £
JP AT

int PyFunction_Check (PyObject *0)

W o B PRECT S B hpyFunction Type) MR EAE . S WAHIA N NULL, ILERELR &5
BT

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
BEfE: #eh5 A . REIGREXTSR code KIKHIHTREN S . globals Wi & — 74, R AT
i) 4 Jey A o
MACTE S G v SR B R B SRS FAF R R B . module_ 23 M\ globals W3EHL. 2%k defaults, annotations
F closure ¥4 NULL. _ qualname__ 3545 BRE0 FrAR R H1E -

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject * qualname)
B #Hegil M. KlpyFunction New (), {Hi& RVFRERBMNRH __qualname  JEM.
i ‘ @RS __name_ &
PERA F 1

3.3 B g

PyOb/ect *PyFunction_GetCode (PyObject *op)
BEMAE: ENGYFIR . RIS BRE SR op REKAIAUIE TR .

PyObject *PyFunction_GetGlobals (PyObject *op)
REME: AT . IR WS RO Fop* AHCIRAY 2R L

PyOb/ecl *PyFunction_GetModule (PyObject *op)
BEME: AN TR . [FERBO S op B __module__ Jg M1 [B]—~borrowed reference , ZAH V] VAN NULL

W A— ML EEIRA IR A7, (HR] LA Python AURL B AL ATHALXT SR o

PyObject *PyFunction_GetDefaults (PyObject *op)
BeME: NG FIA . R ERECTSR op IS ECEGAE. XA LAZ— S Hoi4lsl NULL,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
KRB G op WESHERIME. defaults 754 Py_None B{—4~Jt.

RIGHIS % SystemError Fa IR E -

PyObject *PyFunction_GetClosure (PyObject *op)
BeME: g AAgFIA . AR [ RERE BB op P, SXRTRASZ NULL B cell XF4:1I041

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BB KR R EON G op B L. closure 467512 Py_None B cell X4 TT4 .

RG] % SystemError SpHFiR[A] -
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PyObject *PyFunction_GetAnnotations (PyObject *op)

BEME: NG F A IRIEEREO G op AR . XTI AR —AN A 5B NUL L,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)

BEE PREON S op IARTE . annotations WK —A~F 3B, Py_None.

RKIME5| % systemError g aRE] -1 .

8.5.2 SLBIHERR
KBk Py Crunct ion (LAY, WRFFPyCrunction 8@ BIFS R —FlB 0. BB T RSB

P PyMethod_New (func, NULL, class).
PyTypeObject PyInstanceMethod_Type
XANPyTypeobject SLlfF Python SLBi 1A AL, EFFAX] Python B P AT
int PyInstanceMethod_Check (PyObject *0)
W o J2—ALBITTIEN G CRE Py InstanceMethod_Type) MR B F{H. EZ WA N NULL,
BEpREUE 2 2 AT .
PyObject *PyInstanceMethod_New (PyObject *func)
BwEME: #a951 R . R — AR SEBITTER R, func NOAR R IRGeo fune FAESLHI 5 IR0
FIIAE A R EC A A
PyObject *PyInstanceMethod_Function (PyObject *im)
BEME: AT A IR SRIRE LGk im BB 5 .
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEi: AR, BRARNPyInstanceMethod Function (), W& T 45IRAM

8.5.3 HEMR

TERIERREON G IIERRER I E R — DM A E RSBl REETTE (BER —ARMTr
%) BARFATH.
PyTypeObject PyMethod_Type
XA~PyTypeobject SLfIfAF Python J7VA AL, EAEN types.MethodType [i] Python FEJ7 A TF.
int PyMethod_Check (PyObject *0)
R 0 B—DIENG BBy pyMet hod Type) MIRMIE(E . TESUAMIA K NULL. HEREUE RS
AT
PyObject *PyMethod_New (PyObject * func, PyObject *self )
BwEME: #ag 5| A . BRI ANERTTIAN G, func ORI HIRR , self Sz Ir ik 48 € 1) 5Bl .
TEDT IR fune FEAEN R BRI o self WA N NULL,
PyObject *PyMethod_Function (PyObject *meth)
BEME: NG F A IR SCERE] I meth I RREON 4 .
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEME: AR BRI PyMethod _Function (), W& T HBRAGH .
PyObject *PyMethod_Self£ (PyObject *meth)
B ANGFIR . R B SCEREN T A meth HISEB .
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEME: AN B PyMethod_Self (), W&E T HRBRAGIN .
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8.5.4 Cell 35

“Cell” XM T LI ML ME MG YA &, 0 TA N IXAER AL R, —A> “Cell” XIRN T A EZE 1
BUHE; 5 ZAE A RE AR HE SR Joy B0 AL BB 35 [ R o P 2278 R SN Y IR “Cell” 51 15T AE
I, R “Cell” A EHMETT AR RIS XN RA Gy o X AR “Cell” PR AR RIFALHYT | I 752 ST
W IR 2 B AE R LE N 2. “Cell” XRAEH AT T BEA KA H
type PyCellObject

T Cell X521 C 25k {4

PyTypeObject PyCell_Type
5 Cell Xf G AW BN 5.
int PyCell_Check (ob)
R 0b jZ—A> cell XL MEREEAE; ob UAUR K NULL. ILRREE &2 AT .

PyObject *PyCell_New (PyObject *ob)
Befa: #ag5l A, AIEIF RIS E ob 1HT cell XF5e. JES RPN NULL,

PyObject *PyCell_Get (PyObject *cell)
B #ag 7R o IR[A] cell WA cell N

PyObject *PyCell_GET (PyObject *cell)
BE M EANGFIR . R[] cell PR cell INES, EZAKEI cell J275F NULL FF HOy—A> cell Xf42.

int PyCell_Set (PyObject *cell, PyObject *value)
$f cell X4 cell NN value. XREREBATATR cell XL MU FINZRIGIH] . value W PASH NULL. cell
WK AE NULL; QIR E A e —A> cell AR A -1, GISRBE I MR R ] 0.

void PyCell_SET (PyObject *cell, PyObject *value)
K cell X4 cell PIEIN value. NLVHEG I HTEL, I HASIATII DAPRIEZ 45 cell o752 HFE NULL
I H A —A> cell X4,

8.5.5 ¥R

HIYXF4 /e CPython SLHLHIMRZ AT . A AR R0 2 sk B A AT AT AU
type PyCodeObject
AT RBAACRSRS RIS G C G54 . 2SR BOnT I B

PyTypeObject PyCode_Type
XRE—PyTypeobject Sfil, H.FE/R Python ff) code 2%,

int PyCode_Check (PyObject *co)
MR co f2—A> code XRMIRIMEE. MEREEZ2 BT

int PyCode_GetNumFree (PyCodeObject *co)
R[] co H AR B

PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, PyObject
*freevars, PyObject *cellvars, PyObject *filename, PyObject *name, int firstli-
neno, PyObject *Inotab)
BEME: #ag 5l A . R NE ARG AERARTE S R A X GOk B — AR T, 35
M pyCode_NewEmpty (). JMPyCode_New () FL4%n] VAGRE FIHERI T Python AN, DA F 7S
T LAY
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PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount, int
nlocals, int stacksize, int flags, PyObject *code, PyObject
*comsts, PyObject *names, PyObject *varnames, PyObject
*freevars, PyObject *cellvars, PyObject *filename, PyOb-
Ject *name, int firstlineno, PyObject *Inotab)

BEME: #ag5l A . RIUTFPyCode New (), {HiHiAH — YN posonlyargcount” FF (L FR{E 4.
3.8 R EE.

PyCodeObject *PyCode_NewEmpty (const char *filename, const char * funcname, int firstlineno)
BEME: Frag 7R R LR TR E R4 L B S — AT S S AU X4 3T exec () Bleval ()
A AR R S 2 AR

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)

RIATE byte_offset fLE B HIVA N Z G K EMIESMATS . WERIHFTE—IMIATS, ik
M PyFrame_GetLineNumber ().,

FRRE A MUEXT R R AT S, TR PEP 626 A1) APL,

8.6 H{th¥tR
8.6.1 IR

XY APLJER} B S 4 Python 2 C APT /MRS, Bad RHMT C hnifE R Znf /O (FILE®)
5o AE Python 3 W, SCPFFIAL MBI 1o B, Zp= LAV BAE R SERIRZ R T Zent VO 2 1 ST L
ANZ o TN A R BRI X LR APLAGESE C sy, RN THRESA R A R I R =T
RIECHTIH 1o APL

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char
*encoding, const char *errors, const char *newline, int closefd)
B #ag 31 A . Part of the Stable ABL MR CITH S fd B SCAFHEIAFF I Python SCIFXT4 .
ZH name, encoding, errors i newline W] DK NULL FEn i BRINE ;s buffering ] DA -1 FHn{d B ERAAE .
nagﬂ%%%f%ﬂ%%’ﬁﬁ?ﬁ?%@o R E] NULL. A XSHRE A, 25 10.open ()
ERAGIPEE

e (11 Python WLELA ECLAYZER . UK E 1 OS YOCHHIBA TR frath A R (1
BRI T )

YE 3.2 lUE M ZWg name &1 .

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABL ¢35 p RKIRAYSCOHIAFFAE R int d& Ml QIR REEEL, WHRWHAE. R
2, WAERXRAAAE £1leno () IEWAMZINE; SR ARl — AL, BRI SURA T
OB AT N GRE G R e o5 B A T

PyObject *PyFile_GetLine (PyObject *p, int n)
REME: #8495 . Part of the Stable ABL 284 F p.readline ([n]) , XPEREMITE p PitE—
1o p AIPARSCHA REUAA readline () JVEMAEMXISR. WK n 2 0, WIIERATHIK AT,
HRA PR —1T. AR n KT 0, WS EEBOR B n AN AT RAR BT —3R 7)o TEIX PRI O
T, ARSERIERSCHER R, MR M AR HE, W a /N 0, WITGIeK FEM AR BEH—AT
HZ AR BV EIA SR, W51 % EOFError.,

int PyFile_ SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H5 io.open_code () WIEHATH, RFIHLIESE T i fihr ety kb i
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MRS R— A RAK PyObject * (*) PyObject *path, void *userData MRS, A path &
Wi N PyUnicodeObject,
userData Ta5H A% NF TR T8 T R BT BE R AN RIS AT, %4888 WY B 38 7] Python
KA
BT XA T LIRS AR R, 358 e R AT R T 2 AR, RIS e RS
RS H A sys.modules 0],
— HETHBOE, BN IRECR R, ZEXPyFile SetOpenCodeHook () WYY LR RIK,
WER PR 2w ia 1L, sRECRIR ] -1 FHFECE— D7
MR BO AL EPy_Tnitialize () ZHIVEH
5| K— RS EN HiT 3 F setopencodehook.,
3.8 B LI HE.

int PyFile_ WriteObject (PyObject *obj, PyObject *p, int flags)
Part of the Stable ABL KfX}4 obj B ARG p o flags ME— L HFRIbRE /& Py_PRINT_RAW; HIIRLAE,
MBE AL str () TAZ repr () o BEIHFRE 0, KIGHFRE] -1, RFERE S SH 5151,

int PyFile_WriteString (const char *s, PyObject *p)
Part of the Stable ABL K778 s G ARG po BRI 0 RIGR ] - 15 RFBE R W I 78

8.6.2 HIRITR

PyTypeObject PyModule_Type
Part of the Stable ABL %4~ C BRI F| Py TypeObject FFFE /N Python Hf{iEZEHL . £ Python 2%
HiZ LI AR R A types . ModuleType.
int PyModule_Check (PyObject *p)
W p BRSNS, SO AR BN R IR [P FUE . R UK A R [ .
int PyModule_CheckExact (PyObject *p)
2 p AR R HA R PyModule Type BT IR IR M EAH . 2R ECKIZAT IR H{H .
PyObject *PyModule_NewObject (PyObject *name)
BEE: #FHe93 A . Part of the Stable ABI since version 3.7. 1R [M B4, HJEME _ name_ f

name . R U T JEME __name_ ,_ doc_ ,_ package_ ,and_ loader_  #R&WiHZNIEFE. (iF
HIEMER T _name__ ##{iN None) . WK 2S4424E _ file  JEME.

3.3 Bl ge.
JE 34 fRE: @M _ _package_ 1 _ loader_  #fi% 5 None,

PyObject *PyModule_New (const char *name)
BRWEE: #9531 A . Part of the Stable ABL XZ3 T PyModule_NewObject (), {BEH AWM UTF-8 45
T 47 ER TN i Unicode %42,

PyObject *PyModule_GetDict (PyObject *module)
BEE: A5 A . Part of the Stable ABL R [B]SE B module (V) iy 25 25 [0 9 FHLXT 525 BUXT 4 54
BTSN dict_ J@YEAHE. Q2R module AN @ —MRIH SR (SUBH RN TEA) , M5k

SystemError #iR[H] NULL,

WY R Hofth PyModule_* Ml PyObject * pRELIMAZEZBEIBIRE __dict .

PyObject *PyModule_GetNameObject (PyObject *module)
BEME: #hy 5| A . Part of the Stable ABI since version 3.7. i&[8] module %) __name__ {H. UNFEBIH AR
BHZE, SEMREAS—INFAE, WKE]K systenError Fik[A] NULL,

3.3 B fE.
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const char *PyModule_GetName (PyObject *module)
Part of the Stable ABL 25l T PyModule_ GetNameObject () {HiR[E] 'ut£-8"' RS FK .

void *PyModule_GetState (PyObject *module)
Part of the Stable ABL 1R [l “ARZ”, Wi Ud, P& EH5 mAEB QU a n o B e B Fa 5, 5L
# NULL, &l PyModuleDef.m size,
PyModuleDef *PyModule_GetDef (PyObject *module)
Part of the Stable ABL. jR& [l 4 [ R A & Fr il ) PyModuleDe £ S5H KR FRET, BlCE IARBHA 26l
SERURE SCBIEY W3R i) NULL,

PyObject *PyModule_GetFilenameObject (PyObject *module)
B #4951 A . Part of the Stable ABL 3R Wi fHl module /) __file_ JRMFTINEMT A3 4
WERIEHEARE L, BE R EA R —A Unicode F4FH, W5 % SystemError iR NULL; FEH:
A LT R [B]—4 4 1] Unicode X415 H

3.2 B e

const char *PyModule_GetFilename (PyObject *module)
Part of the Stable ABL 2{l) T PyModule GetFilenameObject () {HE R [n4wtd R utf-8 3044 .

32 RGEME: PyModule GetFilename () raises UnicodeEncodeError on unencodable filenames,
use PyModule_ GetFilenameObject () instead.

gt C 1R

B Y Rl 2 A TP Bk (%uﬂ%ﬂﬂ“%kﬁ%ﬁﬁ’] ), B ER gw R He (L
FPyImport_AppendInittab () ENINFIIEALERED) . TESH bu11d1ng By extendmg—Wlth embedding Tﬁ SEN

H
IR R BT VAL PyModule_Create () fR A—PREHE LB, FiRIMEERBHXTR , 8 iR bl g
SCESHRAR G RAER 2P BIiaie”.

type PyModuleDef

Part of the Stable ABI (including all members). R E X E5K), CARMEOI RSS2 IFEN G EL . 81
T 7 H A — X A AL S dh A A

PyModuleDef Base m_base
Always initialize this member to PyModuleDef_ HEAD_INIT.

const char *m_name

B 24 F
const char *m_doc

B SR A7 — R MA@ PyDoc STRVAR B I SURYFAFHR AL & .
Py_ssize_tm_size

] DATEBR IR AS TRATAE N B B AP X IR, (i PyModule _GetState () #2%R, MM
ARAAEHES 2R . RGBT AL TR s h e i

This memory area is allocated based on m_size on module creation, and freed when the module object is
deallocated, after the m_ £ ree function has been called, if present.

Fm_size WHN -1, BHRHELX MG EFRE, WA SR TR

FrH ENAERE, EWRERIA] DV, 135 HORAS IR 2B NN RN Z 0B
WAL AR m_size,

WS04 PEP 3121 T f##1 .

PyMethodDef *m_methods
— AR B R BRI RS, HPyMethodDef iR, WIRBHEA KA, 7IPASH NULL,
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PyModuleDef _Slot *m_slots
H X 2 By Bowl i e R s SCE AR, PA—A> {0, NULL} ZRHE5W . S B Beviih
ABI}, m_slots WhZiA NULL,

£ 3.5 MR ek 7E 3.5 BUZ AT, BUBUR SR B8N NULL, FR0E SOM:
inquiry m_reload

traverseproc m_t raverse

ERHRXT G2 (8 5735 1] Wi 73 393 ) 0] F0 it P R 5, RAN TS 2200 NULL

This function is not called if the module state was requested but is not allocated yet. This is the case imme-
diately after the module is created and before the module is executed (Py_mod_exec function). More
precisely, this function is not called if m_size is greater than 0 and the module state (as returned by
PyModule_ GetState ())is NULL.

T 3.9 BOE B FERBTHUR S B Z RS TR -
inquirym_clear

TEAF RO G ) A5 3% [l A3t L 10 ] P 30 D 1) 3 B R K, SRS TR 004 NULL,

This function is not called if the module state was requested but is not allocated yet. This is the case imme-
diately after the module is created and before the module is executed (Py_mod_exec function). More
precisely, this function is not called if m_size is greater than 0 and the module state (as returned by
PyModule_GetState ())is NULL.

WPy Typeobject. tp_clear RFE, XA REOFA B RAERIGRER RO . B, 245]
T BOL DA E — DX RA TR, S BRI n_ free, MAEHEPRBIR A .

TE 3.9 MU HC FERHURSH M L2 B R .

Jfreefunc m_free

TERLHRAT SR a] A F i e 8, AR AN 2404 NULL.

This function is not called if the module state was requested but is not allocated yet. This is the case imme-
diately after the module is created and before the module is executed (Py_mod_exec function). More
precisely, this function is not called if m_size is greater than 0 and the module state (as returned by
PyModule_ GetState ())is NULL.

£ 3.9 B FERHUR SR L2 Bl A FE T .

EHEMiEt

*%ﬁ%%ﬂil PRECT AL AR MRS &, Bl “ BRI BLAIAn AL, B AR PR A s Kb i —
A

PyObject *PyModule_Create (PyModuleDef *def)
R B 4E: #4935 B, Create a new module object, given the definition in def. This behaves like
PyModule_Create2 () with module_api_version set to PYTHON_APTI_VERSTION.

PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)
BEME: #r447] A o Part of the Stable ABL B —NE BTG, TE S def a5 i 7E X, BOE APLIRA
“NZE module_api_version . WIRAZIRAS 5 IEXEIE TR fEREAR AN AN PEHE , )il % Runt imeWarning.

TEff: R EIMRRAZ I Pyiodule_Create () R EMILREL, BRARIEHEGHE.

TEVIIRAL PR BGR 18] 2 B, As B ER T G238 3 ] PyModule AddObjectRef () “GEREGIATHTT .
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ShrEait

An alternate way to specify extensions is to request “multi-phase initialization”. Extension modules created this way
behave more like Python modules: the initialization is split between the creation phase, when the module object is created,
and the execution phase, when it is populated. The distinction is similartothe __new__ () and __init__ () methods
of classes.

Unlike modules created using single-phase initialization, these modules are not singletons: if the sys.modules entry is
removed and the module is re-imported, a new module object is created, and the old module is subject to normal garbage
collection -- as with Python modules. By default, multiple modules created from the same definition should be indepen-
dent: changes to one should not affect the others. This means that all state should be specific to the module object (using
e.g. using PyModule_ GetState ()), or its contents (such as the module’s __dict__ or individual classes created
with PyType_ FromSpec ()).

gﬁﬁ)ﬂ%l@’x‘ﬁ&%ﬂﬁ AR A% SO T A 55 o PRUEZ MR Z A E ST, Gl 5l m] PASE X —

i o

TSR Z W Bewta ik, WItR AL K%L (Pylnit_modulename) 3% [B]— NI &AEZSIm_slot s J@ME PyModuleDe £
Sl FEERRPIZH, XA PyModuleDe £ SEBIA el AT BRI 154k -

PyObject *PyModuleDef_Init (PyModuleDef *def)
BEME: EAG95] A . Part of the Stable ABI since version 3.5. HiffAiH g L2 — N EHRIEA 40 Python
XI5, YA IR ZE ARG | T4

RIEFAR N PyObject * i) def , MR AA4HDE, WA NULL.
3.5 HihHhe
e L) m_slots 1 53 Wb $5 10—~ PyModuleDef_Slot ZEF{AR%A:
type PyModuleDef_Slot

int slot

FEALID, MR 230 P A ik
void *value
REQEAE, HA SORPE TR 1D,
3.5 e
m_slots B WAVA—A id g O FURE L4570 .
DAL Eive s tPas

Py_mod_create

i AE— > R ] AR R A B o %A ALRY value $EEHLAEE 7] — A BAT U1 TR 2844 1 R L
PyObject *create_module (PyObject *spec, PyModuleDef *def )

ZHRE%EZ— 1 ModuleSpec SLfi|, U PEP 451 i XA, PARARHE Lo B M 243K [0 — S ppi b
X5, wEBCE AR IR ] NULL,

BERREOR 2 R d /M . Feill, B 248 AR Python AT, PRI UCSALR] — BT fiE
S FHOCIRIEER -
ZA> Py_mod_create AIARETE—MEYE LT HEE .

R KA E Py_mod_create, FAMKIREH PyModule New () BEE— AT S . A2
IRELH spec T HAEE X, U\fmfFT}“ AR B S ZS H R B B A TR R 2 G 25 44 TP B 67 B S A A R DA
R ZFRBE T A, RIS S ] — A .
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ANHERAR W R RAN PyModule Type BSEHI. ALMIZEBYaI i, HEE LEREERRESA
X EM. HE, 1R pyModuleDef HAJE NULL ) m_traverse,m_clear,m_free; JEEN
m_size; #{F Py_mod_create PASMAFEALN] HEEIR[H] PyModule_Type HISEH .
Py_mod_exec
B —MIE I DA SATRIAT R A Xl M T 37—~ Python BB AARS : JEE, HRESs B
J| BN S - S AT (OR 2 A Sk

int exec_module (PyObject *module)
WRAEE T2 Py_mod_exec 7, KM EANTTE *m_slots* F2H v th LAY I FEATAL B
A RZHr BRI BEZ 4175, 1i5 217 PEP:489

RERRBIZE L

2 Z W BRI, RrS VAR AT R, B0, FEShASAIEBIRT R R, ATAEEMEH e HE,
W PyModule FromDefAndSpec #l PyModule ExecDef R5EHEHIFIIRIL— ML,
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
BEE: #a97] A, Create a new module object, given the definition in def and the ModuleSpec spec. This
behaves like PyModule_ FromDefAndSpecZ () with module_api_version set to PYTHON_API_VERSION.

3.5 B fE.

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
BREME: #6895 A . Part of the Stable ABI since version 3.7. Gl — BB &, TESE def Fl spec 1
HE L, WE APL AR B4 module_api_version, HIHRAZIA S IETEIGATH RS UA R DERE, )

£fih % RuntimeWarning,

TR REZEONR %] PyModule FromDefAndSpec () FUREME A MR &L, FRARVRAHE TR LM
E.

3.5 B RE.

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def’)
Part of the Stable ABI since version 3.7. JATZEL *def* 45T E AT (Py_mod_exec),

3.5 B EIHE.

int PyModule_SetDocString (PyObject ¥module, const char *docstring)
Part of the Stable ABI since version 3.7. ¥ *module* [ #4744 &8 % B 4 *docstring®, 4 { [
PyModule_Create B PyModule_FromDefAndSpec M PyModuleDef G #iE;, £ H3hiEH
IR
3.5 FHhE.

int PyModule_AddFunctions (PyObject *module, PyMethodDef * functions)
Part of the Stable ABI since version 3.7. YDA NULL %5 19 *functions* % 2H o1 i) pR LA N3 *module* 458
P, HREENFZHWEZHY, WS SpyMethodbef Y (B THD LSRRI a4 250, 75 C
O SCIL AR R A TR E I B — 24, 5 Python S SLBI AL o 446 H
PyModule_Create Bf PyModule_FromDefAndSpec M PyModuleDef G, < H3EM I

3.5 B fE.
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XfRERM

BT RICRREL (BRFT BRI iafl) sl s B i ST O A R 8 (B Bavigate) , T DABEI AR B %,
SKRAE W IR AR AR -

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)
Part of the Stable ABI since version 3.10. ¥—44F5K *name* (XL ESME] *module* e, X E—A4>
DIER R, W ATERSR AW AR L e P

WS, RE 0. WRKEHR, 51EFFEIFRE -1,
G2 *value* > NULL, 3R[E] NULL., 7EH A B4R, D0 S5 .
R

static int
add_spam (PyObject *module, int value)
{

PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

XA TR AT A A S AR 2 obj #2754 NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_ FromLong (value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (ob7j) ;
return res;

}

RS R 24 (f ] Py_XDECREF () iAN/& Py_DECREF (), [K4 obj WIfig - NULL,
3.10 Fr i Fe.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
Part of the Stable ABL 28{l| T PyModule_AddObjectRef (), {HEYE I BL—AN%tF value 15|
(dnSeRm o fE).

W s PyModule_AddObjectRef () BREL, W-MiRflPyModule_AddObject () HREMBE S
FEG | R .

HWfg: S5HAMGRG A RECAIF, PyModule_AddObject () HAE WIS value 15| 1] -
X ERE DA E AR IEE, I8 T 20 S AR B DRI 30 *value* il Py_DECREF ()

JiE R ey filF

static int
add_spam (PyObject *module, int value)
{

(FItakss)
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(£ 50

PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_ AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return 0;

}

XA AT A A B A A obj 2154 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 0;

}

FERAE MO R 24 {f ] Py_XDECREF () [fiiANJ/2 Py_DECREF (), [K°4 obj WfE N NULL,

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
Part of the Stable ABL Kf— >4 554 *name* [ R H NN E)] *module A rfro 53X A7 (8 Y R BCAT DA
TERHRIAIR AR P R . MR AR R, & E] -1, WRIE 0.

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABL $f—~2F5 K *name* AYFAFER 5 SRS INE] *module™ ALHr . XA~ J7 (8 1 pREL AT
PATERSER AT LA A BB R . 4 ER *value® QA0 PA NULL S5 R8 . QR A48, i&[E -1, AiIhiR
50,

int PyModule_AddIntMacro (PyObject *module, macro)
B — A B A & O B fmodule* A B & FR ORI fH B H  *macro* Z k. Bl i,
PyModule_AddIntMacro (module, AF_INET) Y {H & *AF_INET* 1] ¥ Bl % & *AF_INET*
AmE] *module fbrfr. ANAA ARG, RIE -1, SIERE O .

int PyModule_AddStringMacro (PyObject *module, macro)
FF— TR RIS N E] *module* i,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
Part of the Stable ABI since version 3.10. Y¥f—PZEBUF RIMNE] module Fievp . 25T % 40 o078 B BN
W Py Type_Ready () SEMMIIRIL. BRI AIRELE tp_name fJg—" RS 2GR . W
BB, &I -1, IR E 0.

3.9 BRI HE.
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EREIR

FAT B A AL B W] AYE 24 i AR bR SO e R n BRI . X ARSI R E SO ST, AT DAKS:
ESUEO0E 8
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)
Wi 5 AEI31 . Part of the Stable ABL &[] S NAEREAS I def BIERMUBEAAIS. MOITPEBERAE
RMGIHCEid Pystate_AddModule () BEINEIREARIRS o WERARABIMI B BEHT R
BB SR AR I R AIRAS, 1R [H] NULL,
int PyState_AddModule (PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.3. 1% 45 b $0 ) A5 B %) 52 B 21 fg B A5 RS XK R VF
HPystate_FindModule () Fifjl izttt 4.
AEE B B B b R S B RL.
Python Zx7EF A—MEER)S H 311 /I PyState_aAddModule, FILMELERGIIGAM PN E2BH
WE) (HEEEAL) . B AR B C PR LR 5448 T Pystate FindModule
WS OL T AR EN . WEREEE RN T EABERBANG (S2Ed EEAE, suglds e
(14 S PR AR IBUIT 77 AR S BB S )
i IR b 545717 GIL.
2R IA] O B S MO [A] -1
3.3 FrihfE.
int PyState_RemoveModule (PyModuleDef *def)
Part of the Stable ABI since version 3.3. \EREEHIRS PRI def QIBRURER S5 . WINER ] 0, F %k
Ry ] -1
i I 5T GIL.

3.3 BN fE.

8.6.3 EMEBEMR

Python 42 (it T WMl IR 4. S— P iUy, BRI __getitem () HEMMEREITY.
S A AT X R AN —A> sentinel ), 751 A AGEE TR TR AR S, FHFAEIR ] sentinel {45515
e
PyTypeObject PySeqIlter_Type
Part of the Stable ABL. PySeqTter New () & [B] %A 25 %5 5 1Y 2 BN G A N B 7 51 28 8L 4 B o 4K
iter () MEPSHIE.
int PySeqIter_Check (op)
MR op AN PySegTter Type MIRMIEE. BERECE RS MINHAT.
PyObject *PySeqIter_New (PyObject *seq)
BEME: #6495 B . Part of the Stable ABL 3 [0 —/ 5 & T %t G —A2 (d 1015 8% seq. 47 51T
F#AES | & IndexError B, AEEH.
PyTypeObject PyCallIter Type
Part of the Stable ABL. R $(PyCalllter New () fll iter () PNEREINSEIE IR B 1B %)
FRRENG .
int PyCallIter_ Check (op)
Wk op WA pyCallTter Type WEREIE(E . HEREUE RS MINHAT.

158 Chapter 8. RFHIMRE



The Python/C API, %% 3.10.18

PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)
B #6435 A . Part of the Stable ABL iR [H]— AN ENRR . 55— 134K callable 7] DA A7 7] DA
VA ZEE TS O B Python RIS 4¢; AR ER M 2R MIA R P E) T — I H o 24 callable
1R[] 55T sentinel EIT, EACRHFAIE.

8.6.4 HIRFFIR

“HRRTEY AR R R S . BAVEE TRA R 7,
PyTypeObject PyProperty_Type
Fart of the Stable ABL PN EHHIRFF I A ZRAUNT 5

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BEME: #ay 5| A . Part of the Stable ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, stxruct PyMemberDef *meth)
RWE: a4 5] A . Part of the Stable ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BEME: #8451 A . Part of the Stable ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEME: #agTl .

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BEME: #8451 A . Part of the Stable ABL

int PyDescr_IsData (PyObject *descr)
WERAAFFRI G descr AN 22— E @R BHERE, 803 R ek 2 — P IrE R E o,
descr WhBUR—ANFRTFAT G s AL THT IR .

PyObject *PyWrapper_New (PyObject*, PyObject*)
BEME: #a45)1 A . Part of the Stable ABL

8.6.5 YR X&k

PyTypeObject PySlice_Type
Fart of the Stable ABL Y] - 4R 28N 4 . ‘&5 Python J2TH () s1ice RIS,

int PySlice_Check (PyObject *ob)
TS ob 22— slice X5 MR A BEAE ;s ob WA A NULL. RS B2 BT

PyObject *PyS1lice_New (PyObject *start, PyObject *stop, PyObject *step)
BEME: #a951 A . Part of the Stable ABL iR [0l —/>E A 4 @AY X 4 . start, stop F step &%
S TAE slice X G FRIBIERIME . X LEAE P ATAT—DEF AT DAY NULL, ZEIX PR oL T RF08 T
None EAxf W @ YRR ANSRFN R ICE 4 BL 3R [B] NULL.

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t

*step)

Part of the Stable ABL M) %42 slice $£H start, stop Al step RG-S, FHFINKJERN length, KT length

P8 SR i 24 1A R

IR R 0, SRR -1 HARE T (RAEZEANF ISR None HICEBAE A BEEL, T8

XFPED T 2k Bl -1 H HE R ) .

PRATREAS AT HL AT ek B

JE 3.2 R 2 Hi slice EZ I E ST E 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)
Part of the Stable ABL. PySlice GetIndices () R FHEA . MU H X4 slice $£BY start, stop I step
Kol , RPIKEMA length, TR A FELRIFAE slicelength v, 8 1 {5 HE 2552 A5
Yl —3u) r X5 v

ORI 0, thASIHE I ~1 3 HA R R

A SR B T AR KON F AR R AN LA . X BT g hPySlice_Unpack ()
MPySlice AdjustIndices () WA, H

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}

KPR

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error
}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

JE 3.2 R 2 Hi slice B SHE PySliceObject *,

JE 3.6.1 fRE I @5 py_LIMITED_API RiXE K E A 0x03050400 5 0x03060000 Z [A]H
i (RfEHA) B 0x03060100 B # K] PySlice GetIndicesEx () 2§ Bl ly—{fi Al
PySlice_Unpack () fll PySlice_AdjustIndices () W% . ZS4L start, stop 1 step 24 Z WK AH
3.6.1 G ELRLG: Wk Py_LIMITED_API & N/ 0x03050400 8F 0x03060000 5 003060100
ZIEE (NUFERS) W PySlice GetIndicesEx () HEFMHIIEEL.
int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

Part of the Stable ABI since version 3.7. Y] 7 %l 52 v K start, stop A1 step 5 i RAZHECH C 5, &
HERHE KT PY_SSIZE_T_MAX F{E IR/ PY_SSIZE_T MAX, #HERHLEF/NT PY_SSIZE_T MIN

f) start FIl stop {HI% K H PY_SSIZE T _MIN, H-EERHE/NT -PY_SSIZE_ T MAX ] step {H KN
-PY_SSIZE_T_MAX.

AR R -1, R E 0.
3.6.1 LN E.

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)
Part of the Stable ABI since version 3.7. 5 start/end Y] 7 &R 5| SR IEF &€ 0074 K JE AT RE . 8B EE
G2 A E Y R — S0 B i 75

BRI . RS R 2. A2 A Python fU5.
3.6.1 FiIIRE.
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8.6.6 Ellipsis 3%

PyObject *Py_Ellipsis
Python [{) E11ipsis X4, X RBEAEMITIE. A ST HA TR — R0 75 208E 5 T8
‘E5Py_None —FEE T HBIR R,

8.6.7 MemoryView 35

—A memoryview X4 C YR L T R4E T BEEH— A ABATATH AT 5 —HAZ 181 Python XF 4.
PyObject *PyMemoryView_FromObject (PyObject *obj)
BEME: #0951 A . Part of the Stable ABL MERHEZZ v X 32 1 XS A7 memoryview X4, Q15 obj 2
FEn] B gz pp I, W) memoryview XF 4R A AR /S, BB W HEE Ry, Wa]blgshas 81T
e E
PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
R EME : #hy 5| A . Part of the Stable ABI since version 3.7. {#i [fl mem /£ 5% )2 2l X )] 78—~ memoryview
%4 . flags WA PyBUF_READ B{# PyBUF_WRITE Z —.

3.3 HriChfE.
PyObject *PyMemoryView_FromBuffer (Py_buffer *view)

B Brey 5 R . QB M A4S E SRR X G view 1] memoryview X5 . X TR BT R IX
PyMemoryView_FromMemory () kKA.

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
BRWEME: #4951 8 . Part of the Stable ABL M 58 G X 42 1 AT R A BE—> memoryview X4 contiguous
WA (78°C B 'Fortran order W) . MR NAFRZTELSER), W) memoryview X438 IR IANAE. W, &
il H. memoryview $5[1] 1 bytes XJ 4.

int PyMemoryView_Check (PyObject *obj)
WA obj J&—A> memoryview X4 MR M EAE . HBIAARFEIE menoryview FF2. HEREEE S
AT -

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
&[] 4 7] memoryview [ 5 2 o KFAG BIAS B 5. mview #2512 —A> memoryview 565 X AEA
A B R, R ORI TR e 5t KU -

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
2 o memoryview Ff & T A S X & B 45 £, B #F W KR memoryview B OH MR
iﬂ[PyMemoryVi ew_FromMemory () ﬁPyMemoryViewﬁFromBuffer () ﬁ'] #£ W3R 8] NULL, mview
WS 2 —~ memoryview SE .,

8.6.8 §55| AR

Python 3¢ “5551 7 VEA—FXg. BMACRUL, AWM ERSCIG 5| HXTg. 56—t msmeys | 1t
%, 5B MU REHLAE A R — AR X S AR
int PyWeakref_Check (ob)
2R ob 2 — A5 XTSRRI B . BEpRE 2 2 BT .
int PyWeakref_ CheckRef (ob)
W ob 22— A5 XTSRRI EAE . EeREE & 2 AT

int PyWeakref_CheckProxy (ob)
MR ob 2 — AR RIGR A EAE . HERRBUE 2 BT .
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PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)
RwEMA: #4951 A . Part of the Stable ABL IR[FIXIR ob B)—A55 | XS, KB & 2 1R 7] —A55
IH, ARSI —NHRR SR EATTRERE—DNEA G HIXS . %6 A B2 callback 7] VA
— AP HIRR, ERTE ob YRR I BCGE A BN M — N RAIE S, RIS X RA
. callback ] PAA None B NULL. IR ob A@—A55951 XIS, S AR callback A~ T F X
4. None B{ NULL, NNZERECER[E] NULL 35| % TypeError,

PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
REME: #ay51 A . Part of the Stable ABL 1R [aIXF 4 ob [ —A5575 | FIAABEXI R . R ECH B2 ik 7] —
ASFIEIH, AEARGRIEQIE AN HAT S EA AT RER Bl — N IA I S 55 = ANE S callback 7]
PA— ARG, BT ob YVE IR N BEGE TG BN 42— g2, RIgs5] xS
LAY, callback HATPAN None B NULL. I ob Rj&—A555] XIS, s WR callback A2 m]
X4, None B{ NULL, NiZERECHIRE] NULL 75| % TypeError,

PyObject *PyWeakref GetObject (PyObject *ref)
BEME: AT A . Part of the Stable ABL JR[H] 555 HXF4 ref Bg5 1 IXFG . WIERPET | AN GO F
FFAE, WR[E Py_None.

AR 1% oK BOR [ 851 X G — A borrowed reference. X TR A I % B R AE X X R 1R
M Py_INCREF (), B4 EAERATI I G — U B 2 B JeiA 4 Sy e o

PyObject *PyWeakref_GET_OBJECT (PyObject *ref )
BEME: AN, KflpyWeakref _GetObject (), {HELBA—MAMESEAIGAIE -

void PyObject_ClearWeakRefs (PyObject *object)
Part of the Stable ABL MRt cp_dealloc AP PAIEZS 5551 H .

PR BCIF IR object 1555 | H-R X L85 [ T BEAAAER IR . ERFESS T BT g IR 22 R 1l .

8.6.9 Capsule X5k

A A FH X BE X 4 ) B 245 B 217 using-capsules,

3.1 F e

type PyCapsule
XAPyobject FRBME NRRIIE, &1 TRERFRBUE (fFh voidr $5%) i#id Python
Tt 1 2 A C YR C ¥t B WU RIEE— M b e U C B RS H A ]
AT, AR AT DAGE 3 I ABILIR SR D5 IR R sh A i s i At vh s Ly C APL,

type PyCapsule_Destructor
Part of the Stable ABL Capsule [ 25 [EJHR2EH, & LT :

typedef void (*PyCapsule_Destructor) (PyObject *);

Z i PyCapsule New () F¥3REL PyCapsule_Destructor 32 [RI{E )15 X o

int PyCapsule_CheckExact (PyObject *p)
WARSHR— N PyCapsule IR EAE. HEHE RS BINIT.

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
BWEMA: #9351 . Part of the Stable ABL Bl — A58 T pointer ({jPyCapsule, pointer 225 W] DA
“H NULL,

TE R WA — > S8 H9R [|] NULL,

FAFF name A PAJE NULL Bl —MEMA N C FAFERRHRE . WA NULL, W AF R0t L
capsule K (B SR f4-7E destructor FREE .)
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N4 destructor ZH(N ) NULL, W24 B 95 68 B ISpRF By capsule VB A S EORTE
R capsule B9 ARAE N — R @M, W] name [ 244535 E N modulename . attributename.,
RF RV HABRIR A A Py Capsule TImport () HRF AL capsule.

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
Part of the Stable ABL $2HURTELE capsule FH pointer . TEJII % B — 5% H 1% W] NULL.

name &2 SRATAE capsule H 2 FRHFTREB EL AR o AISRARATAE capsule H Y& Bl NULL, MfE A
1 name tH0A%5k NULL, Python £x{i ] C pR%L stremp () 3R H#L capsule %4 F5.

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Part of the Stable ABL & MIfR{EFE capsule HH Y BT RS . 76 R IGHT 3% & — A~ F 5 & 0] NULL.

capsule 5 NULL A #8 2 &6 . X275 NULL iR A R A Sk X5 35 fi i PyCapsule IsvValid()
B PyErr_Occurred () FiHKEE L.

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABL & [MI{RfEFE capsule H24 /] F N30 FERIGHT & —A~ 54 H & 0] NULL,

capsule HAG NULL | F 32 2VER o X 245 NULL iR RIS A 2eE s i PyCapsule Isvalid()
B PyErr_Occurred () JEiHEE .

const char *PyCapsule_GetName (PyObject *capsule)

Part of the Stable ABL iR [M{RTELE capsule RS HIZFR. TERIBBHEE — D RE IR A NULL,

capsule HF NULL B EEN .. XS5 NULL R A L X HEHfPycapsule_Isvalid()
B PyErr_Occurred () FiHKEE L.

void *PyCapsule_Import (const char *name, int no_block)
Part of the Stable ABL. M —MEEHL) capsule J& -5 A$810] C RZRITEET . name L2 2445 & JEPEM
FERZFR, 5 module.attribute FH—F. RIFLE capsule A name DA 524 VEEL I 747 . A0
B no_block HEAE, WIPATEH FERR AR (i ] Py Import_ImportModuleNoBlock ()). U5
no_block NEAE, WPALGR G AR ([ Py Tmport_ImportModule ().

IR [F] capsule NP 464t AE RN B8 IR ] NULL,

int PyCapsule_IsValid (PyObject *capsule, const char *name)
Part of the Stable ABL i & capsule 5215 & — 1B M W. B AW capsule 570 A 2 NULL, (%
#PyCapsule CheckExact (), {EH WP — DA NnULL 9484, I HHNEL RS name JE
ZHMILHL. (WS PyCapsule_GetPointer () T AN capsule ZFRFEAT A KAGE..)

PeA)iE L, WRPyCapsule Isvalid() iREEAE, WHEMXTiHEE (DA PyCapsule_Get () 3k
FAEATT BRE) R AR ARAIE 23 B2

RN RA R HICRAE AR FRUGR AR, BIRE 0. LA —EA K.

int PyCapsule_SetContext (PyObject *capsule, void *context)
Part of the Stable ABL - capsule WS _EF X845 M context .

SRR 00 SRR IR [l JEBALH B B 57

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
Part of the Stable ABL ¥ capsule WA #SE N destructor .

JRI AR ] 0o SRR [l R AL I BB — A S

int PyCapsule_SetName (PyObject *capsule, const char *name)
Part of the Stable ABL X capsule NEFHI & FRiZH name. WA K NULL, WG FREIFEE LI L capsule
B AR BIRAFLE capsule H1[¥) name ANJ) NULL, WIAS2RECE .

JREIF IR ] 00 SRR [l R A I BB S
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int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABL - capsule W ZS 184154 pointer . 841 AA] A NULL.,

SRR ] 00 SRS iR [0l AR A BB —

8.6.10 ARiZEMR
R G2 Python JH S SIBUA: LA HE RSO 52 2 AT 3ot 2R B ALK R Ok B, TR i ot

i PyGen_New () B{PyGen_NewWithQualName ().

type PyGenObject
T A AR AR C Z5H 1
PyTypeObject PyGen_Type
S NARR R R AR 5.
int PyGen_Check (PyObject *0b)
U2 ob ;22— generator XfRNREFEH; ob AR NULL. MA@ 2 MIHAT .
int PyGen_CheckExact (PyObject *ob)
MR ob (ZEALR PyGen Type WHIRIEIEAE; ob AR NULL. BEELE RS MEHAT.

PyObject *PyGen_New ( PyFrameObject * frame)
B #ag5I R BT frame M GAIEFFIR B —ASE L ARRT G . BRREL S BUE — X frame 1975
M SN K NULL,

PyObject *PyGen_NewWithQualName (PyFrameObject * frame, PyObject *name, PyObject *qualname)
B # ey i R, HET frame 3R AN E IR — DA E RSN R, KA __name_ M

__qualname__ N name Fl qualname, IR BGE — X frame W51 frame ZELbTA Ry
NULL,

8.6.11 {hiZ¥ R

3.5 FrihfE.
R G2 async KBRS B B 80K Y o
type PyCoroObject
T MEXTG C k.
PyTypeObject PyCoro_Type
ISRl EROE SOIVAESIERG I 8
int PyCoro_CheckExact (PyObject *ob)
W ob B G PyCoro_ Type MIRBIEAE; ob WA A NULL. HBRELE 2 ENHAT .

PyObject *PyCoro_New (PyFrameObject * frame, PyObject *name, PyObject *qualname)
BwEME: #Hag 5| R . BT frame X RBIEIFR Bl AP RIPMERT SR, Hf __name_ F__qualname
WA name Fl qualname., MR PAG— X frame W51 . frame ZHLNMA A NULL,
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8.6.12 L T TEEMR

1Eff: A5 3.7.1 BOE S 7E Python 3.7.1 . Irfy B R 3CAH: C AP ZA4 4 SHBCH I Pyobject FREHTIA

B PyContext, PyContextVar PA K PyContextToken, fifl:

// in 3.7.0:
PyContext *PyContext_ New (wvoid);

// in 3.7.1+:
PyObject *PyContext_New (wvoid);

TS bpo-34762 T RN -

3.7 B ag
FTRANG T contextvars fE A H C APIL,

type PyContext
T3~ contextvars.Context X2 C g5,

type PyContextVar
JTF 3R contextvars.ContextVar XRH C Z5H1K,

type PyContextToken
TR contextvars. Token X5 H) C Z5HK,

PyTypeObject PyContext_Type
PR context AN G

PyTypeObject PyContextVar_Type
IR context variable BRI REAINT 4 ,

PyTypeObject PyContextToken_Type
ZEIRN context variable token ZETIR TR A .

KRG
int PyContext_CheckExact (PyObject *0)
2R o KRB PyContext_Type WERBIEA. o WA NULL. BLRRELE R XM AT

int PyContextVar_CheckExact (PyObject *0)
MR o AR PyContextVar Type WIREIEAE. o MAIA N NULL. ILERELE 22 MEHAT.

int PyContextToken_CheckExact (PyObject *0)
WA o KRB N PyContext Token_Type WHERBIEAH ., o WA A NULL, BRREUE 22 AT

RSO RAE B R
PyObject *PyContext_New (void)
BEME: #ag A IS A BSOS QPR AE R R[] NUTL,

PyObject *PyContext_Copy (PyObject *ctx)
Boea: eyl A, I AR cov BTN SOMRAGHESE VL. 2R AR B DR 7] NULL,

PyObjecl *PyContext_CopyCurrent (void)
Bl #eg il A QU ETZRE BTN SO DL, IR R AR R UAR [B] NUL L,

int PyContext_Enter (PyObject *ctx)

B ctx B RTAARHT Y HI_E R 3C, SRR E] 0, H RN R ] -
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int PyContext_Exit (PyObject *ctx)

OB coe 1R SOFRZ /I BRSO N M BT AE R 24 /1 R S0 iRm0, HAEmRE -1,
TR E R A
PyObject *PyContextVar_ New (const char *name, PyObject *def’)

B #ragsl A . BlE— N ContextVar YR, ES name T HEBEMFXLE M. BS def
R BTN SR EAREEME, B0 NULL FORTCEGME. AR AR R, XA EELRR] NULL,
int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AT SRR AR AR PO AR R, R -1, WSRO R AR, TR R mREME,
HRIR 707,
WERARE) BRSUE S, value ¥ 48 I EIHEE . W BN OB R BA KB, value Xid5 1 :
o default_value, YNFEIfE NULL;
o var FIERIAE, WA NULL;

e NULL

BT IR M NULL, XA gk m —SEi s .

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
B #e95) R . FE2AHT LN X var BN value. SR [BIERT IS BB FEE XTS5, siE R &R
MR [B] NULL,

int PyContextVar_Reset (PyObject *var, PyObject *token)
LR SRR var FPIRSHE N EAEIR A token [f)PyContextVar set () YAMZHIIPIRE . HEEL
ST IRIE] O, A R [A] -1

8.6.13 DateTime ¥{&

datetime BIHPLML T 4 Hh H BIFNI B 0T Ge. AEAE AT X 2L R B2 1, W0 A AR A VR A vp 413 B 3k SO
datetime.h (HHERE I LI A B ETE Python. h 1), 3 H% PyDateTime_IMPORT WA4fi#k & E A H , i
A BRI R B — 35 . XA R R E C S5 A — PSS & PyDateTimeAPT
Bl NHEPZERM .
Filn UTC i
PyObject *PyDateTime_TimeZone_UTC

R FR UTC B IX BB, 5 datetime.timezone.utc HE—XF% .,

3.7 B IE.
R AL
int PyDate_Check (PyObject *ob)

IR ob °f PyDateTime_DateType KAl PyDateTime_DateType [HATRANR [F ElEH. ob
ANBEH NULL. IRRELEE 2 AT .

int PyDate_CheckExact (PyObject *ob)
4 ob 2k PyDateTime_DateType FEUNIR M EAfH. ob ANREN NULL. ILRRELE S MIHAT.

int PyDateTime_Check (PyObject *ob)
I ob A PyDateTime_DateTimeType KHlal PyDateTime_DateTimeType [ HAT-ZEH MR
M EfH. ob NEER NULL. IHHEULE S RIHAT.

int PyDateTime_CheckExact (PyObject *ob)
4k ob >k PyDateTime_DateTimeType FKHNREIE(E . ob NEEHN NULL, ILERELE &S MPIHAT
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int PyTime_Check (PyObject *ob)
IR ob 1)K FI R PyDateTime_TimeType B2 PyDateTime_TimeType [ TRAENR [ ElH. ob
WURA NULL, BUER SR 2 AT -

int PyTime_CheckExact (PyObject *ob)
W ob 2y PyDateTime_TimeType KRNI E(. ob ANEEHN NULL. BLpRECE &2 BT

int PyDelta_Check (PyObject *ob)
IR ob N PyDateTime_DeltaType KAlnl PyDateTime_DeltaType HJIEAST-2E NIk [B] BAH.
ob NREN NULL. IeRECE 2 AT

int PyDelta_CheckExact (PyObject *ob)
U2k ob fj PyDateTime_DeltaType KAUNLRIFEF{EH. ob ANREN NULL. BLEREUE 2K MIIAT.

int PyTZInfo_Check (PyObject *ob)
W ob P22 PyDateTime_TZInfoType (& PyDateTime_TZInfoType M) T2 H Nk [A] B
{H. ob WA A NULL, JURRELE &4 BT

int PyTZInfo_CheckExact (PyObject *ob)
% ob Sk PyDateTime_TZInfoType RANR [ E(H. ob AREN NULL. HRHUE B2 BT

ielfete P

PyObject *PyDate_FromDate (int year, int month, int day)
BEME: #Fay3 A . BREIEESE. H. HIY datetime.date X4,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int

usecond)
BREME #4951 A . IR Al E G $5 & year, month, day, hour, minute, second F/1 microsecond JE 41 datetime.

datetime %&£,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int

second, int usecond, int fold)
BEME: #9351 A, kA B A F5 % year, month, day, hour, minute, second, microsecond FI fold J& 14 11
datetime.datetime ¥4,

3.6 BRI HE.

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond )
BEE: #eysl A . &k E|EAAH5E hour, minute, second and microsecond J& 1Y) datetime.time X4,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
BEME: FHey5 A . IR HAFEE hour, minute, second, microsecond Al fold J& M4 datetime.time %
%,

3.6 FrIRE.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)
B #ag7l . REMERLG E R, MY datetime. timedelta MR FFHATIERAL A
VEPABE S A P IR EULETE datetime . timedelta XA SCRYFEIARY X2 Y o

PyObject *PyTimeZone_FromOffset (PyDateTime_DeltaType *offser)
BEME: #HeT7 A . R[El— datetime.timezone X4, %X R EG DA offset ZEFRITI KM%
TEITZE o

3.7 BRI HE.

PyObject *PyTimeZone_FromOffsetAndName (PyDateTime_DeltaType *offset, PyUnicode *name)
B #e95) A . kA4 datetime.timezone ¥4, %X EA DA offser ZEFE RIS 2
HI X 24 55 name.,

3.7 B
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— B ] ok M date X R BFE B W E. S A& PyDateTime_Date U #f H 2% (il 4n
PyDateTime _DateTime) 5B, SEMUHUAN NULL, H HAERBAE A

int PyDateTime_GET_YEAR (PyDateTime_Date *0)
PAIEREE I 2R [l 4E (3 {H

int PyDateTime_GET_MONTH (PyDateTime_Date *0)
REH, M0 B 12 AL

int PyDateTime_GET_DAY (PyDateTime_Date *0)
IR[E I, A0 B 31 R

— S i 3 M, datetime S5 IR BEG 2 . SIS PyDateTime_DateTime f3EH FRMLH . S5
WA NULL, H HRBUR Sk 7:

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
IR[EVINEF, MO B 23 [ REEL

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
Rk, MO FI] 59 R,

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
WR[EED, A0 F 59 f AL

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
R ER, A O E 999999 1y L%

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
RErE(E, A0 1.
3.6 FrhR I EE.

PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
1R 1] tzinfo (W] PA°KH None).

3.10 B HE.

— LR M time X4 RIUF BN % . SEUUE PyDateTime_Time WHEHTRILH . SELHA N
NULL, Ff HZERARSYH6 7

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
AR[ENES, AN O 2 23 FREEL

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)

REM, A0 F] SO BEEL

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
WREED, MO B 59 AL

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *o0)
R EEED, A O FI] 999999 fHL%K .

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
REr (e, A0 B 1.

3.6 FRIgE.

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
1R 1] tzinfo (W] DA None).

3.10 Hri I HE.

—LEHR M timedelta X5 HHEHUCF R 7% . SELTE PyDateTime_Delta fFFHFAHREYSLH] . SE M
AR NULL, I HEBUR Sk

o
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int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
IR EIREL, M-999999999 | 999999999 &%y .
3.3 BT aE
int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
REAEL, M0 3] 86399 AL
3.3 B TIfg
int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
R BIEMEL, A0 F 999999 (1Al
3.3 Fri e
L RO DB APL )%
PyObject *PyDateTime_FromTimestamp (PyObject *args)
BwE i #eg il A BB TCH S datetime.datetime X4, WEHELH

datetime.datetime.fromtimestamp () .

PyObject *PyDate_FromTimestamp (PyObject *args)
BEME: #e45H . BT IRE—NEEILHS Y datetime . date ¥4, EHEL datetime.

date.fromtimestamp (),

8.6.14 AELFMNR

AL TUF T 2RBRP N E R, HBITEEW 28 - GenericAlias Fil Union, HA GenericAlias £x[q]

C Fik

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)
Part of the Stable ABI since version 3.9. f] 7 —~ GenericAlias XF 4. #H:4F ¥4 Python 2§ types.
GenericAlias. Z4{ origin Fll args 73 % B GenericAlias B _ _origin__ Hl__args_ @k,
origin W% &—A> PyTypeObject*, i args A] PAE— PyTupleObject* B FIEE Pyobject*
WERAZ B args ANig—Aocd, W At E— D BRITHH R __args_ WHEA (args,) . XFS40E
TTR/DRENSE, IR origin N2 ZRB KB 28T . GenericAlias [ _parameters_
JEMEEM __args_ WIINER . WEREM, W5 kA5 R ] NULL.

IR — AT TRARIE T T

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"_ class getitem_ ", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See.
—PEP 585"}

}

%L
BB Y __class_getitem_ () .
3.9 Hrh ke

PyTypeObject Py_GenericAliasType
Part of the Stable ABI since version 3.9. l{Py_GenericAlias () FriR[xT4 R C 258, 4T Python
HI) types.GenericAlias ,

3.9 Hrh ke
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CHAPTER 9

sl RELFNZIE

152 R Python W45 1LELE

9.1 7 Python #i&{t 2 Hi

FE—AHEA T Python [N HARFFH, Py _Initialize () PREWAHIHEATn] HiAth Python/C APT pREZ Hi# 17
s BIAMG HAE A BIRECN & B e 5 &+,

TERIUGAL Python Z i, R PAZZ AT I AR eR &5
o FLE KL
- 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 [FE AL

171



The Python/C API, %7 3.10.18

- Py _IsInitialized()
- PyMem_GetAllocator ()
- PyObject_GetArenaAllocator ()
- Py_GetBuildInfo()
- Py_GetCompiler()
- Py _GetCopyright ()
- Py_GetPlatform()
- Py_GetVersion()
« TH
- Py_DecodeLocale ()
o WAFMEESS :
- PyMem_RawMalloc ()
- PyMem_RawRealloc ()
- PyMem_RawCalloc ()

- PyMem RawFree ()

o it LR B8 A W % fFPy_Initialize(): Py _EncodeLocale(), Py_GetPath(),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath (), Py_GetPythonHome (),
Py_GetProgramName () MlPyEval_InitThreads () BiVHHH.

9.2 £REETE

Python A3 57 4 il 42 SR L B H A | R PR A AL B o SXBEAREBRIARE v 4T

YA E AR, AR AR BB . B, b %%Py_BytesWarningFlag B’
Sh 1M -bb &Py BytesWarningFlag XK 2.

int Py_BytesWarningFlag
M4 bytes B bytearray 5 str WEKEEFf bytes 5 int WM A M EL . WRKNTET 2 MR
e

Hi —o I .
int Py_DebugFlag

FriafEdras il (BREZMH, M T gmigem) .
i —d #¥EIF1 PYTHONDEBUG MIEAS % B .

int Py_DontWriteBytecodeFlag
MR E NAEE, Python AAAEF ARG KT A . pye X

i -B &3 PYTHONDONTWRITEBYTECODE I AF Bk B o

int Py_FrozenFlag

MAEPy GetPath () WM EBIHUR RERAZ I B R -
H _freeze_importlib il frozenmain F& 54 FH AL G AR .
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int Py_ HashRandomizationFlag
4A2R PYTHONHASHSEED PSR BB AR FAFHR UIBEN 1.

A ZIEAR A AEZ(E, WEEEY PYTHONHASHSEED REEAS BRI IR AL N2 A Fh o

int Py_IgnoreEnvironmentFlag
ZWE T PYTHON* MdAr &, flin, © X ER) PYTHONPATH Al PYTHONHOME ,

Hi —E 1 -T JRIiE .
int Py_InspectFlag

J:‘iﬁﬁﬂzl-q/lfﬂﬂwﬁ/\%ﬁ%/\jimﬁﬁT —c IR, WSFEPITZMA S A& 53 A S BRI, RIS
JE sys.stdin HIE—ALimhHt k.

B -1 YAl PYTHONINSPECT MBS wiX & .
int Py_InteractiveFlag
B -1 I .
int Py_IsolatedFlag
PARR B4 21T Python. 7ERR BT sys . path REAGLE B4 H sk sk H F1Y) site-packages H 5% .
EB -I i_Iﬁu%o
3.4 Frhiiae

int Py_LegacyWindowsFSEncodingFlag
R AR AR A, W E A mbes 4 Y A “replace” 4 i AL HL 2R, A & UTE-8 4 i
surrogatepass 45 IRALFRLSVE H filesystem encoding and error handler

% PYTHONLEGACYWINDOWSEFSENCODING b8 By ik MAE S FAF R NN 1.
HZH1E S PEP 529,
Al P Windows.,

int Py_LegacyWindowsStdioFlag
If the flag is non-zero, use 10.FileIO instead of WindowsConsoleIO for sys standard streams.

A5 PYTHONLEGACYWINDOWSSTDIO AR i I M AEZS FAFEE Ml 1.
AREZIMELE, WS PEP 528,
Al Ji M Windows.

int Py_NoSiteFlag
*"‘H@l site MPABHINMET B S sys . path IHAE. AR site KAEMEHEAM T AL
AR SR (SRR B BT site.main ().

H —-S PETIAEE .

int Py _NoUserSiteDirectory

ANEHG A F site-packages HRIFME| sys.path,
i —s Al -I ¥EWiPA K PYTHONNOUSERSITE FRIGAF B E .

int Py_OptimizeFlag
i -0 %Wl PYTHONOPTIMIZE FIRA B E .

int Py_QuietFlag
RIEEAE AL H AR A s BRI AR B

B —q TS
3.2 Bl AE
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int Py_UnbufferedStdioFlag

s | stdout F1 stderr AT M,
i —u ¥EI A PYTHONUNBUFFERED B EikE .

int Py_VerboseFlag

FERAIIR AR ST I — 200 R, R BT 18 (SCPF4 BN B ) ﬁﬂ%ﬁ?ﬂi%? 2, W
SRR R PEAEA SCPET B AN A 7E T B B R

i —v A0 PYTHONVERBOSE FRIEAF i E- .

9.3 MIBILIIRLSILIRIERS

void Py_Initialize ()

Part of the Stable ABL #J434k Python ffE s . TEitk A Python [N IR 7, & M 24 7E (5 AT fu] At
Python/C API s BIgE 5 i5Z 5 48 Python w146 10287 T R/ DB B AME L .

XA WIARLE B (sys . modules), JHAIEEAML builtins, _ main_ fll sys., BEf%
WA BHIE R KR (sys.path). EALXEE sys.argv; WHFREEMHPySys_SetArgvEx (),
W WIS (FERSFCI A Py_FinalizeEx () WITEOLR) ARSI HAE . B34 & A ;
HNFAT LA A 2 ) 25 2 A Bl i

;A Windows I, Wl S M O_TEXT #h O_BINARY, XifFs5uifdi il C Z47m ik
Python [ il & H -

void Py_InitializeEx (int initsigs)

Part of the Stable ABL 3R initsigs “h 1 WHAZ KRB TAE X 5Py _Initialize () Z5Pl. AR initsigs Ky
0, BRI E T AL BRIV TEME, IXFEfRA Python B AT REARAT FHAL

int Py_IsInitialized()

Part of the Stable ABL I3 Python f#ERE2S CLWIA4L, MIERMI B (JEZ) ; HNUEREERME (F) . EH
Py _FinalizeEx () ZJG, BERENFREMBIEEE|Py_Tnitialize () FRRBIHAH .

int Py_FinalizeEx ()

Part of the Stable ABl since version 3.6. f§5Py_Initialize () BT A ¥ E6LEAE RN )G S2%) Python/C
APL B, IS H LR Py _Initialize () PARANEE M A S A Tk (%JI_L'A
NPy NewInterpreter () —75). TERAMIFILN, XLREL Python eSS M L BTE NAF. 456
AR (FERFRIEMPy_Tnitialize () E’Jrﬁﬁﬂ A PATAEATEAE . IEF RO T IR
& 0o WRAERAAL (RUBr g gid) o F b BA %, IR IE] -1,

PEMEIE R BN I AR Z o i AN AR 7 1] RE Ay 22 H0B /5 2 Python, i A h 8T/ 8 WY AR A &
MBS (2 DLL) A2k Python f e ) BT F2 7 1] BEAy B2 AE H1 2 DLL 2 HiRéj Python /3L
Bﬁ@?ﬁlﬁj’go T%E}E%?@Jﬂﬁf?lj\]ﬁ?ﬁﬁ%ﬁﬂ*, IF A N AT REA BEAEIR I A5 PP 2 BRI Python
S BCHY BT AT

Bugs and caveats: The destruction of modules and objects in modules is done in random order; this may cause
destructors (__del__ () methods) to fail when they depend on other objects (even functions) or modules. Dy-
namically loaded extension modules loaded by Python are not unloaded. Small amounts of memory allocated by
the Python interpreter may not be freed (if you find a leak, please report it). Memory tied up in circular references
between objects is not freed. Some memory allocated by extension modules may not be freed. Some extensions
may not work properly if their initialization routine is called more than once; this can happen if an application calls
Py _Initialize() and Py _FinalizeEx () more than once.

Bl RE— AW S HiT5 cpython._PySys_ClearAuditHooks.,
3.6 Hril g

174

Chapter 9. #)iaft. RELFLkiE



The Python/C API, %% 3.10.18

void Py_Finalize ()
Part of the Stable ABL X 2—/NAFEIRBMER Py_FinalizeEx () By N IEMA o

9.4 HERSH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)
WER B T Z R AL, N4 Epy Tnitialize () ZHIAM . ERE T hriE 10 61 2 i i UF0 4 15
WA, HE L str.encode () HEYAHIA.

‘B T PYTHONIOENCODING HYfH, F ARt A IS ASELEPREAL BEANE A I 42 10 2 A% 3.
encoding F1/5¥, errors B] DA% NULL PA{#i il PYTHONIOENCODING FlI/8iBAME (BT HARE).
HHEELICEGSE IS (BT MHAMEE), sys.stderr #i<ffi il "backslashreplace” 551 AL FHES .
WERWH T Py_FinalizeEx (), WIFREEHUH LR EAEE R Py_Tnitialize () MIGZHRM .
R R 0, AR AERAE (BIANTEfRESS Tl i b s TR ) o

3.4 Fi I EE.

void Py_SetProgramName (const wchar_t *name)
Part of the Stable ABL USRS FZREL, N M4 IRIHM Py Initialize () ZHHAT. BHEF
FRREESREIT I main () BB argv (0] SHUNME (BN TETAT). Py _GetPath () FITIHIYHLEH
f R 2 i EAEARN T RERERS AL b AR AT P AT SCHFAY Python i24TH) 4. BRIAMEE 'python'.
SEOY 2438 SR T I — D AREGTR ST, RN AT A 2 & A 2728 . Python
fERERS T PATAT AR AR 2 MU IZAE R N2

ffiflPy_DecodeLocale () FfRILFETrE ABF|— wchar_* &,

wchar *Py_GetProgramName ()
Part of the Stable ABL ik [8| [Py _SetProgramName () WEIFETFZLFR, BBIAKZFR. & [EHFEF
PG ESAEE WHEARNAZ S HAE.

WERBANNAEPy_Tnitialize () ZEIEEA, 7WRFHRH NULL,
1€ 3.10 JRE NG AR B AEPy Initialize () 2 HigVE ¥R H NULL,

wchar_t *Py_GetPrefix ()
Part of the Stable ABL i 3l # % € % % 9 4 3 T F & 5C U 0 prefiv. % 2 i i T fi
Fipy Setprogramiane () B E-IELR % BRI SE LR BB FFIRA: 0 7 910 2 MU ZERbAY; 2
B, WRFRFFZFRN ' /usr/local/bin/python', N prefix 25 ' /usr/local'. R[FAFHF
PG SN ARSI E . XY T i 2 Makefile H11) prefix 48 & DA K TE S
PEI% 4T configure AN ——prefix 4. IEFUA sys.prefix ML Python IS . &
{GE T Unix, 53S0 — 1R

R BN AEPy Tnitialize () ZHIHERA, 75 MWKHR [ NULL,
TE 3.10 JRE NG MAESR B AEPy ITnitialize () 2 HigVE ¥R H] NULL,

wchar_t *Py_GetExecPrefix ()
Part of the Stable ABL i [i] £ % B % % 1) f B F P £ 5 Ph 1Y evecprefiv. % 2 i i 3 F
M Py_SetProgramName () 13 & LT 44 FRAIE LL IR B AR & Fr IR A4E 10— R 552 Z LAk 1515 %%
Bileit, WRAEFLZFRN ' /usr/local/bin/python', M| exec-prefix 24 ' /usr/local'. iR
FAPER IR ESAE . TR AN AB S . XX Y T e )2 Makefile 1Y) exec_prefix 74
B DA RAE I FN £ 45 configure AN ——exec—prefix 3. Z{HWFDA sys.exec_prefix 44
Frfk Python ARG AE . B A T Unix.
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5 BIKE T A0 (INmT AT SCHERIBL R ) 2225 TS ) B SR o B 45 exec-prefix 454>
ANETF prefix, FEMAIRG LA, HHT -5 0 ST RE 2434 T the /usr/local/plat T H AT
NSRS BB SE T /usr/local,

BTS2, PEe AR sIRM AL G, FlaniTA 217 Solaris 2.x #E R 5L Sparc HLE$ &P
A E-E, {Hiz1T Solaris 2.x [ Intel Hlg%E 75 —Fp-F-5, MiizfT Linux ) Intel HLE7 27 —M15.
A R4V E RGBS ) 5 B R A GBS AR TG . JE Unix $4ER SRR I A TR X2
RG50S 25 0 ELK Rt prefix i1 exec-prefix @A R N, IR NE TS . ETEEC W
PRI Python FEATAG 2 M TF-& 1 ((EIFAS T E14m15 05 BT {8 H Y Python 48! )

2455 T OO0 38 W0 i B mount B automount & JF DATEFE& B L= /usr/local ik /usr/
local/plat BCNEFRIASFE-& AN E X RS .

WHRBNNAEPY Tnitialize () ZHIGRA, 750K NULL,
TE 3.10 BN BIEWSR T HEPy ITnitialize () Z FiBEE ¥R ] NULL,

wchar_t *Py_GetProgramFullPath ()

Part of the Stable ABL 3 [i] Python W] $h A7 XA S BREFF 24 FR: X 2/E MR )F AR (kL
RpPy SetProgramName () ¥ 'H) JRAEBRINALEIE R EEALR I LM BAF L. R B F4FH
PHE MBS A A AN BN HEAE. ZERFPA sys . executable 4 Fr4t Python MRS .

WHRBCRVAEPy Initialize () ZHIBEMA, 750K NULL,
TE 3.10 BCEWC: MAEQWIR EFEPy_Initialize () Z HAR R[] NULL,

wchar_t *Py_GetPath ()

Part of the Stable ABL R [AIBRIARHUE R AT R4 78 (1h bikpy_SetpProgramvame () ¥
B FSESEREAS RS A . IR ] A AR AR R — RS dARORE T 1Y 2 BRAE T Y H SR PR
53 BAFAE Unix Ml macOS b2y ' = 1fiifE Windows 54 ' ' o RIBIAFAFERRHE [0 S0 R A
WASECHAE. 5113 sys . path FEAEMPREGEE ST Z DRI EW LAERE G wiig e (GF Hadw
HRRWAET) DA SN R 1 R A

WERBCRNAEPy Tnitialize () ZHIREAA, N[ NULL,
TE 3.10 ROEM: BUESR EAEPy_Initialize () Z BRI AR [F] NULL,

void Py_SetPath (const wchar_t*)

Part of the Stable ABI since version 3.7. 1% B ERINPIAHIE R LS. WRILEREFEPy_Tnitialize () Z
HIBERH, WPy _GetpPath () REASZERIT A BN REEAR I 2SO CARHLW AR . XS A T Hh—
A A1 T A R 1 7 B 1) 1 T R Sk ik AL Python [0 . BRARZHAE I 24 74 % S8 04 FRA5 k4
%, 7F Unix fl macOS & ':' M7E Windows L& ';

XA FEL sys . executable P AT EREIKAS (B3 WPy _GetProgramFullPath ()M sys.
prefix fll sys.exec_prefix A5 NZH. WA Py _Initialize () Z 5B FEN N BT
FBHEA],

ffiflPy_DecodeLocale () RKfEMFATE IGE|—A wechar_* 47,
BEARS AL N ], AR T AR R S5 R E
1E 3.8 UM BAE sys . executable R HFEFIERIKAR, A REET SCHFA .

const char *Py_GetVersion ()

Part of the Stable ABL 3% [1] Python fEREARIIUAS . X RF oA AN R ) 745 5

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

S—ANEAE (B ANSHEATIR) 4T Python MRAS s T TAI A T4 2 DA S5 20 B ) BRI BT
Zlé%;ﬁi’i@ﬂ@?ﬁ%%%mﬁ%ﬁﬁﬁ%; P ARG SCHAE . Z{EFRFPA sys . version 4 FRfit Python
A
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const char *Py_GetPlatform ()
Part of the Stable ABL i& 247/ ~F-& (-G R RATF. 78 Unix [, RFABAE RGN B 5" PR,
Ho/INBIER, BN B FERAS s BN, XFF Solaris 2.x, #iFK SunOS 5.x, Z{H¥ N 'sunos5'. FE
macOS |, ‘BEXfH 'darwin', ¥ Windows FBERER "win' o IREIFARFER £ mESAEAE: T
WAZ B HAE . Python QRS AT sys.plat form SREULIE.

const char *Py_GetCopyright ()
Part of the Stable ABL 3R [] 24 Python JR A1) B 5 AN 445, 514

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
SN IS (e VR # RSSO, Python (RS ATilAL sys . copyright FKRBUA(L.

const char *Py_GetCompiler ()
Part of the Stable ABL 3% [0l F} F-4 1% 24 1] Python iASH) 4isas i<, Wl Hi9mIEa, Bl

"[GCC 2.7.2.2]"

R [ (P AT ER AR ST B A NAZSCHAE . Python UG AMAE & sys . version 3L
{H.

const char *Py_GetBuildInfo ()
Part of the Stable ABL & [A]45 X 245 Python fiRERF L1911 351 5 e i H A Rl g5 5., flan:

"#67, Aug 1 1997, 22:34:28"

R FAF e ) B S s AR NVAZ SO A . Python A AT AMAE & sys . version HIRHUX
fH.
void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)
Part of the Stable ABL R ¥g arge 1 argv W& sys.argv. XS E5EAEFEFT main () KESE
oL, BRGNHE T 565 — TN 24 i 1) BEPAT 1 B A SO S /2 Python fi 2 X 12 19 W 07 SC 1. AR %
HEBATHA, W argy S — IR DU FAF R . AR IR BTG ERI UG 1L sys . argy, TUPREE
M Py _FatalError () X =EENES.
MR updatepath 2%, WRRECR 52 ARAE . Q1R updatepath SAEZAR, W R BUERAARYE DA R FEvA B
sys.path:
o WIIRTE argv (0] i A—EUE A, WA T H SR BR8N # sys . path 19T
AU (BB, W arge )y 0 3 arav (01 KHHBALIA), WHFLE svs .path i)
FERTEI— DR, XN TN TAEE S (" "),

il Py_DecodeLocale () RIS FATH PAEE]—4~ wchar_* 47,

TEfif: AULE D THT SN IA LASIE H A Python fRERRI R LT A& AL 0 120y updatepath, 5t
TEFEFERTE Y sys.path &8, £l CVE-2008-5983,

1E 3.1.3 ZEiiAH, ARATAEAAER A Py Sys_SetArgv () Z T3l sE—4> sys.path JTHK,
Bl -

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

3.1.3 B Eh e,

void PySys_SetArgv (int argc, wchar_t **argv)
Part of the Stable ABL W REFH 24T PySys_SetArgvEx () IE | updatepath F 1 i:4F python R
RSP T -1,
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ffifiPy_DecodeLocale () KRS FHAEE]—A wehar_* F4FH .
TE 3.4 BB updatepath (BT -1,

void Py_SetPythonHome (const wchar_t *home)
Part of the Stable ABL % B 2\ home” H 5%, Wt 245 Python FEFT{ERI E . 52 % PYTHONHOME
TIRZS BRI E Lo

BES RN A 15 [ B ASAT i o — N ARAESE R P AT, AR P AT IR R R A A2 . Python fi§
Feas AL S B U H BTN A

ffifflpy_DecodeLocale () FKARMFATEH AMFE]—4 wchar_* FELFH

wchar_t *Py_GetPythonHome ()
Part of the Stable ABL 3% [i] BRI\ )" home”, #fJ& 2 BIXf Py_SetPythonHome () WYYH I FIr i B HI(E,
BRI S T PYTHONHOME AR S I M iZ I B (E .

PEBRECANNAEPy_Initialize () ZHIBGAM, FHMFFR M NULL,
e 3.10 BB BAEAR EAEPy_Initialize () Z AP MRFHRE NULL,

9.5 ZENATHLEMFRE2IM

Python iR AR ST AR LR . N T SCFFZ LARRY Python B2, B T — 2R, B Nglobal interpreter
lock MGIL, HIEREUAAERA B2 574 BE %A HYj 7 Python MR . AISRBEA XA, B FR il B A 245
WATREAE 2 AR RIAR e T BRI R BN, U S ZAE R IR B X R A5 DR EORy, 5 VRO e &
FHEIT — KA R

B, MWK A IR GIL B L2 A RETE Python X4 EATHRAEEA T Python/C APL k%, “hy 7L %
AT, RS E 2l U ARE (B0 sys . setswitchinterval (). BUHBSTERRE CIFEF T BEE A
FERY VO HAEIRENL, DASEHAD Python A% n] PARIRFIEAT o

Python IR AE— A4 APy ThreadSt at e IR A PR — LR L BIICRER . 80— 12k
e Y B Py ThreadState: B DMElPyThreadState _Get () K3HEL.

9.5.1 M R RALFER GIL
REBRAEGIL [ TR AT i B :

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 P3G I 7 — R R L e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py _BEGIN_ALLOW_THREADS ¥4 H— N B — A R ) s 348 &3 Py_END_ALLOW_THREADS
AT LA
TR AR B AT 4 A T T A AR
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PyThreadState *_save;

_save = PyEval_SaveThread() ;
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

XL PR R TARJEERAN T« R ARG O R PR 45 1] 24 T AR RS B 14T AR B R AP BARRRS
I, AAHE BRI 2 RO BT AR AT (IR 53— DA i PASE R H C 10 RIS Al
Bl e et ). RHNHL, PRI LRSS, W ATEAA R SRS IR B i e P -

Hf: W RS VO RECE R GIL B WG, (B EAER N TR 2051 Python X4 K WlizfT11 48, Ik
BT X PIAF G 0 DX A T4 0 A s % R BT AR A o 280K 15, FEXT R INA T HE 47 s A A A
#E z1ib 1 hashlib SR GIL,

9.5.2 3k Python S|EiZ 12

LTI Python APL (4l threading fidk) QIBLRENS, 2 H 3l KEK— ARSI LT 2 1)
MR IERRY. H2, WRARTEM C Al (Blanh A 3 CrARAg B =7 Ealg) , ENTARA
GIL AR Y AL RRR S EE A

AR AR B LA 1] Python ALY (Xl 22 L sE =7 PR (b i APT i—3&53 ), ARab /it
il O LA SRR LM A I RN SR, RS GIL, oAl ENTIAARIRSS R, X
FEARABETT U 1] Python/C APL. SERLA AP BRIG, REY 4 EAARRSSRET, B GIL, SRk
SEARLEHI .

PyGILState Ensure () FIPyGILState Release () BRES B 58S EIRFTAEAE. M C LR 3]
Python f{ LA 77 LU

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);

A PyGILState_* RIS IRE A — 2R (Hpy_Initialize () HEIB]H). Python X
BEONY RS (i Py _NewInterpreter () Bl#), (HAZHIRGMH LA PyGILState_*
API.

9.5.3 X fork() BYEEEM

A RAFER T — A BE R E U BN HERDXT C fork () WHIIAT N . FTERZ B fork () HIR
i, Y HERRIAT fork 2 55 A A fork MEREAFAE . XX TG ZEANAT A BB LA K CPython FIZ AT A
A ARSI A SRR S o

The fact that only the "current” thread remains means any locks held by other threads will never be released. Python solves
this for os . fork () by acquiring the locks it uses internally before the fork, and releasing them afterwards. In addition, it
resets any lock-objects in the child. When extending or embedding Python, there is no way to inform Python of additional
(non-Python) locks that need to be acquired before or reset after a fork. OS facilities such as pthread_atfork ()
would need to be used to accomplish the same thing. Additionally, when extending or embedding Python, calling fork ()
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directly rather than through os. fork () (and returning to or calling into Python) may result in a deadlock by one of
Python’s internal locks being held by a thread that is defunct after the fork. PyOS AfterFork Child() tries to
reset the necessary locks, but is not always able to.

FT AT HoA Ze FR AR S5 X — F S B Wk CPython FIZfTHPIRAS A Z-3575 8, os. fork () XA .
X RS R E T 4R g Hfthpy Threadstate XA HAMipy InterpretersState
X5, BT X— S AN main” fEAF 5% BERIRIEIR, fork () B4 N AEZMRREAR AU main” AR GLUR H , M
CPython 4 ez 4 T} Wl R AE L AR PR Li) . A 24 exec () REBE S S BIBEVE A0 1% 00 2 ME— R 4

9.5.4 ZB API

XHRIERS C 3 AU SAE#TA Python fFRE I s 5 1 O A R £
type PyInterpreterState

Part of the Limited API (as an opaque struct). iZEIRERNRFBLZNEFELEELZHRES. BT R—#F
PRI AR L S AR A B DA R A — S NS H o RSSO S A

RANAJE T A R R LA A S IE AR, (HEERRIRES T NAE . STIF RSB AT 45 25
SRR Bt 2P SIS, o EAAE TR REAS -

type PyThreadState
Fart of the Limited API (as an opaque struct). This data structure represents the state of a single thread. The only
public data member is interp (PyInterpreterState*), which points to this thread’s interpreter state.

void PyEval_InitThreads ()
Part of the Stable ABL ANPATALA#/ER) E 5 R %L

1 Python 3.6 JLE R MBA, MEEATE GIL REAERGIEE,
76 3.9 JUEH R RHGT (TR

1537 WOEEG: BB Py Tnicialize () VAN, BRI EATRTE.
1F 3.2 BUE M HERBC AR AVAEPy_Tnitialize () ZHE.

Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized ()
Part of the Stable ABL {1 PyEval_InitThreads () B4 A NER B IEZE. HERETENTE
GIL By 0L MR, PR ] e S 7E B R AR A T Xt APT () H

TE 3.7 OEM: BAEGIL ¥ Py _Initialize () KH1ELkL.
Deprecated since version 3.9, will be removed in version 3.11.

PyThreadState *PyEval_SaveThread ()
Part of the Stable ABL BEJi 4 JR ikt i (WR C 1) ARG HE SN NULL, R Z BIRYZARIR
B CRANULL). QERBIE RO, MR se RREIE.

void PyEval_RestoreThread (PyThreadState *tstate)
Part of the Stable ABL R4 Ry ge 8l (AR RIE) FRERARRTS BN 1state, BN NULL, 4l
RO, WYHTLARDA R ARIRIE, A5 WPRF A A e

Wit 277 IEFE S AAB R A R AR TR L R B R 851 2682, R A2 2 B Python 2R
PRAT AFEVE I BE R B2 Fiffl ] _Py_IsFinalizing() Bf sys.is_finalizing () RIGEMRERZ
TEIRALTF I AL T AR DA S N b B 42
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PyThreadState *PyThreadState_Get ()
Part of the Stable ABL iR [N AR . 4 RMRAL AR . 16X HIRA ) NULL i, B
AR GXHR 5 f AT A2 75 NULL).

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)
Part of the Stable ABL 24t 4 Hi AR5 B AL sstate (TR NULL) 45 AR . 4 Rt it
WA HARBREL

R B AR A AT i, T HNRESRR TR

PyGILState_STATE PyGILState_Ensure ()
Part of the Stable ABL T f# 24 §j £k #2 C 1t 45 &7 % Ji Python C API Jfif A 4§ Python Y 4 J5 fift ¢
AR M AR S AT, RER R WA SPyGILstate_Release () WY AH UL L 5E 7T DA 3
LT REERE 2R, — okl HELBEARESKE 2 Release() 2 7 1R 2 5t 7T A
JEPyGILState Ensure () MIPyGILState_Release () Y& 2 |46 ] HoAth 5 26 A2 AH X 1) APL, 15l
i, AIPAIES Py _BEGIN_ALLOW_THREADS M Py_END_ALLOW_THREADS %%,

REMEE—AYPyGILState_Ensure () WU B LERIRSRNEN “mii” , I HahZigh &
YhPyGILState Release () AR Python &b THHFEPIRAS . BARAVFEEIATE A, (HiX L8m)H T Akl dt
= RN PyGILState Ensure () BB I ITIFEE XN PyGILState_Release () W)
FH A o

MZRRBOR I, Y HTARIF R GIL HAEAS TR AL Python fURD . SAATRINCH T BB % -

Wit I 17H IEFE S ZAB I A R AR R L R A R 851 262, R A2 A2 B Python AT,
PRAT DAZEVE F B R 82 B _Py_IsFinalizing() i sys.is_finalizing () REGEERL 2
TEIRAL T i AL T AR DA G N b TR 44

void PyGILState_Release (PyGILState_ STATE)
Part of the Stable ABL i 2 1 $K B AT ] %5 Y. 7E I A 2 )5, Python 4R 755 55 78 %) AH
WPyGILState Ensure () WMZHIR—H (EAZ I AR R Uik @ AR 7, X GILState
AP [ 2 anitt) .

XtPyGILState Ensure () WEIRIE A ERLN SR —LRBR EXtPyGILState Release () BV
FHVERC

PyThreadState *PyGILState_GetThisThreadState ()
Part of the Stable ABL FREUEFR I M AT L ADIRES . QR U T2 3% )it GILState APT AT PAIR
Bl NULL. 3R ELRRE R @AM MERADRE, R4 EIT i B s SRR ST .
X EEE— MBS Wk 4L

int PyGILState_Check ()
AR HI AR A GIL MR [E] 1 AR [ 0, B KT PARBI MAEATER AR AT . HA 24 E 1Y Python £k
FRRSC EWIETT H24 R A GIL WA 2R E] 1. XEZS—NHUAZWERE. BladERJE Er
S N BC R B 2 ARE AL, 2408 GIL Bl i n] PA S YRR I 7 SAA T SRR 48 1 B A A 15
DL MU AS AT
3.4 HIHE.

PAF B 2 Y I A A R 435 W 7E Python JEACRS %A1 v &8 B s 19 vk

Py_BEGIN_ALLOW_THREADS
Part of the Stable ABL It % & B & { PyThreadState *_save; _save

PyEval_SaveThread();. W & — MKk EE S B LM E EF @
ff)Py_END_ALLOW_THREADS VL. A KU1 S L.

Py_END_ALLOW_THREADS
Part of the Stable ABL. It 723 &/ PyEval_RestoreThread (_save); }. BEEOQST—MAERES;
TS Z I Py_BEGIN_ALLOW_THREADS ZRVUlLt. 155 XA —i TR I 2

@ =
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Py_BLOCK_THREADS

Part of the Stable ABL X~%4 &} PyEval RestoreThread (_save);: BEMNTEA XML S
H)Py_END_ALLOW_THREADS,

Py_UNBLOCK_THREADS

Part of the Stable ABL X% Bl _save = PyEval_SaveThread () ;: BN T A ITIHILTES
FASE A Py BEGIN _ALLOW_THREADS,

9.5.5 [KE%Z API

NIV R AEPy_Tnitialize () ZJGBOR
TE 3.7 W M: Py _Initialize () BAESHIIRILGIL,
PylInterpreterState *PyInterpreterState_New ()

Part of the Stable ABL G —NEHYMREARIREXN R . AHEFA ARG (FURG BEF b
Xt I B R TR U T RE AT

B E— AN SE) FHiTEE; cpython.PyInterpreterState_New,

void PyInterpreterState_Clear (PylnterpreterState *interp)

Part of the Stable ABL. B fEREARR S R R G5 8. ERG 2 R fl R i .
SR — AR SE T84 cpython.PyInterpreterState_Clear,

void PyInterpreterState_Delete (PylnterpreterState *interp)

Part of the Stable ABL £ S B REAHIREN . AFREFA &R MR B MRS IR S A6 A 1 2wl
XfPyInterpreterState Clear () WM EEE.

PyThreadState *PyThreadState_New (PylnterpreterState *interp)
Part of the Stable ABL. QI #J&T-45 E R AT R AV AABIREX R . SR RAS B FF 2R R, (AR
TP MR R E T, AT DAGRE .

void PyThreadState_Clear (PyThreadState *tstate)

Part of the Stable ABL B EARMREXT R R FTA(F L DA 2 RFREAR 9

TE 3.9 U ek LR EIAES VA PyThreadState.on_delete [, FEZHIMRAS, MaRIER K4
JEPyThreadState_Delete () Y,

void PyThreadState_Delete (PyThreadState *tstate)

Part of the Stable ABL 5 &L FLAREX F. AFEFFA RS LBRELHENZ 5
XfPyThreadState_Clear () WX EE.

void PyThreadState_DeleteCurrent (void)
BB BIAARIRESH B & MR8, SPyThreadState Delete () Jfbh, ANHREFFH & RMHRE
il KBRSV HEMN ZHN PyThreadState Clear () PHREE.

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3Bl Python ZFRIRTS tstate )24 Hii .

R [B]—A~strong reference, QA 4RI THIMUNR [H] NULL.
Wik S RPyEval_GetFrame ().

sstate L7/ A NULL,

3.9 BT fE

uint64_t PyThreadState_GetID (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3RH Python R FRAIRTS tstate fME—LRFEIRSHRINAT -

tstate Vo ANK NULL.,
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3.9 BRI HE.

PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3RE{ Python 2R FRAIRES tstate of B R fERS .

tstate WIS NULL,
3.9 Bl Hie.

PylnterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. $EE 45 fREAS -

AERAFEAE 24 H Python SRR ARECAAEAE 24 A iR WIKRF & B A 1R (5 5 . B Joikik [a] NULL,
W B GIL.
3.9 FriR e
int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
Part of the Stable ABI since version 3.7. iR Al RS HIME— ID ., QRIS TIIFE A A AT 45 1= KR [B] -1
HREER.
T BT GIL.
3.7 Bl iE.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)
Part of the Stable ABI since version 3.8. iR [n|—/NFEAt R as L BEFE T . AR s 0k 8] NULL W
BT AT S 155 | e LR Oy 2 245 e 2 ML AN /T ]

XAEPyModule_GetState () WA, IRRAIN N ERIFHFRES L RIREHEE
3.8 B

typedef PyObject *(*_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame, int
throwflag)
WA R RS 2 2

throwflag ¥ A AR 10 throw () R 0 WEMAESAE, WIALFE Y 5l F%
TE 3.9 MUCHE R BE R B EAE Nl #5252 — > 1state T2

_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
ARIPUMTPT A BRI -
%25 PEP 523 “Adding a frame evaluation API to CPython”,

3.9 FrhfE.
void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction
eval_frame)
BCELMTTAl R 4L
1527 PEP 523 "Adding a frame evaluation API to CPython”,
3.9 Hi e

PyObject *PyThreadState_GetDict ()
B fh: NG5 A . Part of the Stable ABL JR [0l —/>" ] DAYEH A7 i e € SR RS By 7t
AP EAR LY 24 6 — A BB ORI Z T I AR . R3O PG 24 BT ARIR S It m] DAY
I MERR K. AR MG RRGR [0] NULL, 03 S5 AR S 5 | 5 ELR T O 2 24 M8 150 T T ) 24 T A
int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

Fart of the Stable ABI. Asynchronously raise an exception in a thread. The id argument is the thread id of the
target thread; exc is the exception object to be raised. This function does not steal any references to exc. To prevent
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naive misuse, you must write your own C extension to call this. Must be called with the GIL held. Returns the
number of thread states modified; this is normally one, but will be zero if the thread id isn’t found. If exc is NULL,
the pending exception (if any) for the thread is cleared. This raises no exceptions.

JE 3.7 R id TESHIZEBE M long 28 F unsigned long,

void PyEval_AcquireThread (PyThreadState *tstate)

Part of the Stable ABL R4 Ry RGBT Ff 24 il AR BN sstate, BN NULL. BUAATE I
ZHEHE . RAZLART R, 2 A B .

TR 241547 I IEAE fe &AL I A IEAS AR TR T LR RO A i e, B2 2 1h Python G 2H] .
AR AT ATE VR FH BE R B0 B _Py_IsFinalizing() B sys.is_finalizing () RAREMRAE
TILAL T ER LA TR DB S A LB 2845

JE 3.8 R W k. B #F W N H5PyEval_ RestoreThread(), Py_END_ALLOW_THREADS ()
MpyGILState Ensure () fR¥FF—8, WIRFEMEREA IEAE i Z AV 0 2 A 45 4 T A2

PyEval_RestoreThread () j&—NMGZA M (R M RVIIAIL) T EZ PR

void PyEval_ReleaseThread (PyThreadState *tstate)

Part of the Stable ABL § 4 BTE&ALRAH BN NULL HRE R Rede il 76 1L mrin i Ol e @t
FLAZ i BT ERRE TR A o tstate ZHLLIIA N NULL, SR TR A E R AR AT AR
B WRARZ, Wkl — gz,

PyEval_SaveThread () j@—MHAT K (BIMELEEMARIGL) B2 90eh%L.

void PyEval_AcquirelLock ()

Part of the Stable ABL FREUA RyfREas Bl . BULIEILZ MIE LRI, IR ZERCLIWa s, Wil
BIEHL

32 MG B MR BN & 1R YA KRS, Wk HPyEval_RestoreThread ()
BiPyEval_AcquireThread().

TR 241577 I IEAE fe &AL I A IEAS AR TR T ML pR RO A i iR, B2 A 2 1l Python A 2HY .
ARAT ATE VR BE RS Hi ) _Py_IsFinalizing() B sys.is_finalizing () RAREMRAE
TILAL T B LA IR DA S A B 2845

JE 3.8 R W k. B #F W N H5PyEval RestoreThread(), Py_END_ALLOW_THREADS ()
MpyGILState Ensure () fRFF—80, WIRFEMRERER IEAE I Z AV 0 2 A 55 4 T 42

void PyEval_ReleaseLock ()

Part of the Stable ABL FEi 4z JaffpRede il . B AL 2 T W B .

32 W EE BB MEBA S EH Y LERS E % MeyEval_saveThread ()
B{PyEval_ReleaseThread().
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9.6 FRERESEZI

BIRERZHONBIT, VR St A~ FUl Y Python fMRREAS, (HALLEY Saf BURAE R — bR L 2 A —
NP S AP IR . TR LIRS IX —

CET RRESRAE IS TR AL B S — MR . Bl — PR P E— ) Python fEREAR . 5T
R AR, FR A ME— R R SR T LANE S BEE . B ST T R UG (U e A $hA T 9 FLd
L RIB T R A R RGBSR . PyInterpreterState Main () BRECRFIR ol — A& 1A HARES Y
fatts

W?IWJEH@PyThreadState_Swap () PRECAE T RRREAR Z I EAT U4 . AR T DA R 51 R B50OR A0 28 R 55

CAE

PyThreadState *Py_NewInterpreter ()
Part of the Stable ABL i — RS . X2 — ULT) 58421 Python RS HATIRE . H 51
TR, 00 TARRER I 2 T8 ABAOR B, M (K, 045 AR builtins,
__main__ flsys . CHERIRE (sys.modules) AR R (sys . path) g B . HiEk
WA sys.argv A, BEGIHIERE 1O Fi XX X4 sys.stdin, sys.stdout fll sys.stderr
(R BE X SRR )R 7] PRI 2 SO A AT -

The return value points to the first thread state created in the new sub-interpreter. This thread state is made in the
current thread state. Note that no actual thread is created; see the discussion of thread states below. If creation
of the new interpreter is unsuccessful, NULL is returned; no exception is set since the exception state is stored in
the current thread state and there may not be a current thread state. (Like all other Python/C API functions, the
global interpreter lock must be held before calling this function and is still held when it returns; however, unlike
most other Python/C API functions, there needn’t be a current thread state on entry.)

PREBBAF AT e (1) MR A

o MO Z B B ik, fillnpyModule FrombefAndspec (), Ff AR A1
Pt — BRI R . HA C RS 42 /e BRI RO R 2 ] 3L 5

o NFTAE B BRI, BlinPyModule Create (), MEFEY R E R SAR, EHH
IEFRIAE, HAORAF B F LAY —A4> () 501, S [E— 9 R —A> () MERERRARY, 5
WIIEAL — BRI L S I% P8 DU NS s 7 FEIY init BRACA PR . AT 7 S P g R
AW (T) PRSP IL 2, KT RES S Z AT (ST 30 Bugs and caveats)

WHEXARTEMMBPy _FinalizeEx () flPy_Initialize () SE&EPWIHICBRELZ G
SAY TR XMFISMEL, PR initmodule B 2 FIRIHMH . S5ZHE
WHRE—FE, XEWE LA CIERMESHI 2R e X S > B L 52,

void Py_EndInterpreter (PyThreadState *tstate)
Fart of the Stable ABI. Destroy the (sub-)interpreter represented by the given thread state. The given thread state
must be the current thread state. See the discussion of thread states below. When the call returns, the current
thread state is NULL. All thread states associated with this interpreter are destroyed. (The global interpreter lock
must be held before calling this function and is still held when it returns.) Py_FinalizeEx () will destroy all
sub-interpreters that haven’t been explicitly destroyed at that point.
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9.6.1 fHiRfOE &

TR (AR TR %Bz%lﬂ*ﬁ‘iﬁ%%ﬂ@éﬂﬁi%ﬁ%, BT B E BRI RS - 25k,
FURIZH STEAE M os . close () BFEATA AR LR EGEEHL) 2 eN1& BF M. BT (F) iR
£l 1 P o <y v %ﬁb?}“ﬁTﬁE%%E%Iﬁf Tﬁﬂ%ﬁﬁﬁ?%ﬂﬁ%ﬂi%(ﬁ% Y) 4 ey AR R s JE A
Jﬂ:ﬁ;" [E—A> iR T A @ X A T RER IR AR 0 —A (F) MR An 44 25 Al s XA G0 24 S nT gt
i3

7 24 45 I B A TR Z A P B R, YA SEBIERE, PN H IR S R A TR AR
g?gﬁ%?&ﬂﬁ%&mﬂﬁabnﬁffﬁﬁwﬁ (F) fEREAR I L . [FREEE B — U2 Y 24 b 0 L = mT g B aR XTS5 7]
e

BEFEN— USRI RE S PyGILstate_* APL 4560 2 MRMH, i et APT 2 {iE Python 4 7%
WEEEIERFEREEZ AR X R, TR AR T TiX— (B . B SRR A E— X
HAMVLEL PyGILState_Ensure () flPyGILState_Release () WA Z VIR . Mok, X
26 API PA SRR A A Python G178 Ze A2 ] Python AARSAHGY I (U ctypes) FE TR R nT e &> B

1)

9.7 FEi@EH

SRt T — b i) AR AR AR A e B RO AIL AR o X U3 MR R eR BR BRI 2 FR S SR

int Py_ AddPendingCall (int (*func)) void*
, void *arg Part of the Stable ABL Rt— R A M FEREAF AR 9 THRMESS . Ihiny, Rfa1E o
HRF func IMAERE F LRI I ERBAS] . RIGES, Rk E] -1 (RS EATAT R

BIRIMABINIG - func K A SR arg W EMPRRAS LA . 3T IEHIZATHY Python (UK
ERFPERE IR, (EEI R IR AR A A

o f\iTF bytecode W5 I;
o FERFRFFA global interpreter lock (R func B] DA A 52814 C API),

func WZFHESSIIFIR ] O, sAER IO R o] -1 BB REES . func A2PHRERIEIIHIT 7
AN, (LU R B REHON 0T B DAY B e

BER B IZF T AT B AT ARG, AT S R AR e -

TR TR TR R, TR A GIL. B0, BREK func W] RE L HEA A R RS R A
o

il R MREGR R, NIRRT LN A o AREPRIE fune 22 H%%BZU*]H% UE SR ot
AL T PATHARGRA, fune F5 A ARG IR 18 Z B0 . e B0 % G A MER C
ALV Python fURS . fEAEHC, 5 BEH PyGILStateAPI .

TE 3.9 BB QR R BOFE 1R REas i 1, DU eR B fune R0 e TR iR T, A 2AE
RS R . BUERS TR B SRR 51

3.1 B fE
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9.8 SHTFOERER

Python ffERE2 Ay B i) 14 g
Ao T A

X

TR ER T HARL T SRR A S .

EATATH T EERE AT A1

XA~ C 2 S VFPERE /I AT SRR AURD a6 5 ) Python R Al W RAPRAYITEY, EREEZIT C ik
P o BT HAEATEMBA AL XN D SR VFR R N AR L B R R, T L ) R 2 B R A 1) AR
FF5 Z BCASH 1) Python JZ= 2 BRI pR B 5 g S EAR ) o

typedef int (*Py_tracefunc) (PyObject *obj, PyFrameObject *{frame, int what, PyObject *arg)
The type of the trace function registered using PyEval_SetProfile () and PyEval_SetTrace (). The
first parameter is the object passed to the registration function as obj, frame is the frame object to which the event
pertains, what is one of the constants PyTrace_CALL, PyTrace_ EXCEPTION, PyTrace_LINE,
PyTrace_RETURN, PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN, or
PyTrace_OPCODE, and arg depends on the value of what:

what f1{&

arg K& X

PyTrace_CALL

M Epy None.

PyTrace_ EXCEPTION

sys.exc_info ()

R [ 5 A

PyTrace_LINE

Py None.

PyTrace_RETURN VRARDTIE, BEEIALE R S E0 R ] NULL,
PyTrace_C_CALL AR RO 42

PyTrace C_EXCEPTION | iF7EViH BREOTE .

PyTrace_C_RETURN EAEE R 42 .

PyTrace_OPCODE B Py_None.

int PyTrace_CALL
20— R AEEOE R RS, BUR AR SR Ak H L 45 Pyt race func AT
what T2 WE. W5 TEEF XA R B 5 B 12 AR B DU 2 WA A D R AR B 8 i b 35 1)
Python “F 5 R AL F2 AL o

int PyTrace_EXCEPTION
B DR EL K 4Pyt racefunc AU what TEZWIME. TEAL IS AEAT 715 B 2 J5 R Al
what FETE AR, TR S I% 57 R SR B IEAE AT o IR RO 2 24 e 1 7R
E'fﬁl’ythonﬁéﬁ%ﬁ]‘ IR ] P 7 0] R J500R i e A2 47 a0 T )t U BR R R B > i B T
FF; R AR AR EEN T

int PyTrace_LINE
The value passed as the what parameter to a Py_t racefunc function (but not a profiling function) when a
line-number event is being reported. It may be disabled for a frame by setting £ _trace_lines to 0 on that
frame.

int PyTrace_RETURN

W AN BRBR RS 45 Pyt race func ERENN what TE S 1H1E..

int PyTrace_C_CALL
A~ C RN RWE R iM% 44 Py_tracefunc B

int PyTrace_C_EXCEPTION
B—~ C KHE1 A5

int PyTrace_C_RETURN
W—As C BBUR BB Py _tracefunc B

int PyTrace_OPCODE
The value for the what parameter to Py_tracefunc functions (but not profiling functions) when a new op-

PRANIY) what TESI1E.
WHHMEL Py _tracefunc

PR what TEZ 1.

PRELH) what TESHI{E.
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code is about to be executed. This event is not emitted by default: it must be explicitly requested by setting
f_trace_opcodes to I on the frame.

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)
Set the profiler function to func. The obj parameter is passed to the function as its first parameter, and may be
any Python object, or NULL. If the profile function needs to maintain state, using a different value for obj for each
thread provides a convenient and thread-safe place to store it. The profile function is called for all monitored events
except PyTrace_LINE PyTrace_OPCODE and PyTrace_EXCEPTION.

VAT AR GIL o

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)
Set the tracing function to func. This is similar to PyEval_SetProfile (), except the tracing function does
receive line-number events and per-opcode events, but does not receive any event related to C function objects
being called. Any trace function registered using PyEval_SetTrace () will not receive PyTrace_C_CALL,
PyTrace_C_EXCEPTION or PyTrace_C_RETURN as a value for the what parameter.

P J5 R GIL

9.9 ERIAIA 2R SZTHF

X2 e Ut v P TR
PylnterpreterState *PyInterpreterState_Head ()
FHRREARIR SR SR [0 51 By e R AU SR ATk
PylnterpreterState *PyInterpreterState_Main ()
A [n] AR IR SRS 42 o

PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)

M IR AR S X R L 51 iR (] interp 2 JE )R —T0.

PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
TEH S APRERS interp A1 RIRHY ZAZH SR IR G [0 55— > Py Threadstate MR HIHRE .

PyThreadState *PyThreadState_Next (PyThreadState *tstate)
MHE T Rl —APyInterpreterstate MRMAFREXS RN K IR B 1state 2 51 F—.

9.10 L EFMFHZH

Python ffREAS $ UL X S FE A HUAT- (i (TLS) WARZ S L Rr, EXFIZMIEA: TLS LBl T T 65 AR
Python EZ L LA 7£fE API (threading. local). CPython [{¥j C 2% API 5 pthreads F1 Windows fif$2
BEAIZERL: (A — AL AR A R Bk AR 2 RIE— > void* fH.

L XS ELET RRREA GIL: BT i M B gL .
THYERL Python. h A tuiE TLS APLIRAR], R ZAHE pythread. h R AEAHAT A -

MR X2 AP RBHRA 20 void> BEHALBENAFE B, (R 2 0 A BCRRE L ENT. R voidr {H
5k Pyobject*, XL AXITENIITT T ERAE.

188 Chapter 9. #iaft, ®LELTLE



The Python/C API, %% 3.10.18

9.10.1 & ZELE7fi& (TSS) API

5]\ TSSAPI &4 T Bt CPython fifERegs H A TLS APL Ml . % APL ] —AN8ikAlpy_tss_t A
int RKFRREFEE.

3.7 iR RE

%W

”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t
GBS FOR KRR AR, HoE SOATREIKI T R 2 TLS L8, I HER — IR BAIn RS
N TSP BE . G IR AT E A A

MK E X Py_LIMITED_API W, SFfPy_tss NEEDS_INIT HATIHREMERS AL

Py_tss_NEEDS_INIT
XA NPy _tss_t AARIHIIRILES . EEBRXANZEASHPY_LIMITED _API K58 L.

HESE

Py_tss_t BB, Tﬁﬂﬁf’) LIMITED_API % )4 FEREH 20, A3 LEAH - 1 S 2 ) 55
A P I AN I Y PR B B A ] RS i

Py_tss_t *PyThread_tss_alloc ()
Part of the Stable ABI since version 3.7. JR[Bl—A5{# H Py_tss_NEEDS_TNTT FJAA0HIEBIRZSHE 1Y
fi, B MBS BRI R[] NULL.

void PyThread_tss_free (Py_tss_t *key)
Part of the Stable ABI since version 3.7. FEY IR PyThread tss_delete () DABARAEATAE 2 B £k
e Je AL i CRUH IR JE R Py Thread _tss_alloc () FTArBCRI4RERY key. Q2R key ZHCH
NULL D53 TRAEAm #24 «

W:f#: A freed key becomes a dangling pointer. You should reset the key to NULL.

Kk

XL TE S key AT NULL. FH., WERGEN Py _tss t ibR#PyThread tss_create () WL
NWjPpyThread tss_set () MlPyThread_tss_get () BT R R E L.

int PyThread_tss_is_created (Py_fss_t *key)
Part of the Stable ABI since version 3.7. I H 45 %€ WPy_tss_t B i 1J has been initialized by
PyThread_tss_create () HHIEAALIR F—AHEEE.

int PyThread_tss_create (Py_tss_t *key)
Part of the Stable ABI since version 3.7. 4 I 15— TSS I KR B B(E ., AR key 5T 11 7Y
AW Py_tss_NEEDS_INIT HIUGHINIHAT M@ A SCr o ek BT 7EAH (] Y # b F AR - FECL 4]
IEAL R B VR T B RN AT AR AT A S R A& [ ]

void PyThread_tss_delete (Py_tss_t *key)
Part of the Stable ABI since version 3.7. 55 8%—~ TSS SEDAEAE A A8 his o 5% A S emE, %

17%E’J?ﬂﬁ“%«lﬁﬁﬁijﬂﬂﬂ‘ﬂﬁ“%ﬂﬁ ST DAl Py Thread_tss_create () FHRMHIAGL
PR DATER]— i B ER R - (A E R B A R R R O .
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int PyThread_tss_set (Py_tss_t *key, void *value)
Part of the Stable ABI since version 3.7. & [0 FZ{H K T BIPRE—A~ void* {H5 Y HTLAR K TSS #AH
o BAAREAA— R void* [HRYMAL L.

void *PyThread_tss_get (Py_1ss_t *key)
Part of the Stable ABI since version 3.7. iR [n] 4 i e FE H1 55—~ TSS SEAH KRN void* {H. AR MHTZAE
AR 5 2 SR R R A (E 3% 9] NULL.,

9.10.2 L IEA & (TLS) API
37 MUGE R it APL CLUBEZ5 42 + 5 7% (TSS) APL TR,

TR A APLIACR X FHEUE TLS SR o de e dnt (R05E T sCR0 T o AERRER P2 I,
PyThread_create_key () 3L BUEIE—ANRWCRAS, I HHA TLS BEHER R T-5 BT

F T TR B R ARAE TR, AN BB ARG i LR AR APL

int PyThread_create_key ()
Part of the Stable ABI.

void PyThread_delete_key (int key)
Part of the Stable ABIL.

int PyThread_set_key_ value (int key, void *value)
Part of the Stable ABI.

void *PyThread_get_key_value (int key)
Part of the Stable ABIL.

void PyThread_delete_key_value (int key)
Part of the Stable ABI.

void PyThread_ReInitTLS ()
Part of the Stable ABIL.
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Python #13& 1L EL &

3.8 HR I E.

Python 1] DA ffi Py TnitializeFromConfig() MIPyConfig %% ¥ K 3k ¥ 4 tb. & W DA
Py PreInitialize () MIPyPreConfiqg MR IE4

A PRI 5 5

o Python it 5w A% Hl 1) Python, HATH5H M Python ZEBl. BItN, HEARMM TS
TP TRCE Python.,

o [ & EeE Al T Python iR AR N AL . B Python 5 RGBTk, Bitn, FREASE 2
%, LC_CTYPE i5 5 KIS B AL H AR ST E S A P2 .

Py_RunMain () eRECRTHH K4 5 7 il i) Python A&7 .
2 W.iInitialization, Finalization, and Threads.

Z W

PEP 587 "Python ¥J &1Ll .

10.1 ;=61

5 il 1Y) Python [ 7R 152 2 ARG Az 1T

int main(int argc, char **argv)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config.isolated = 1;

/* Decode command line arguments.

(Fotakss)
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Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {

goto exception;

}

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear (&configqg);

return Py_RunMain () ;

exception:

PyConfig_Clear (&configqg);

if (PyStatus_IsExit (status)) {
return status.exitcode;

}

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException (status);

10.2 PyWideStringList

type PyWideStringList

H wechar_t* FRFERAMSE.
R length FjAEZAE, W items WA K NULL I H A FAFER LR A NULL,
Tk
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
Yt item YT list,
Python A2 I 4 A LASSE ] FHT L PR

PyStatus PyWideStringList_Insert (PyWideStringlist *list, Py_ssize_t index, const wchar_t
*item)

Rt item i A2 list 1Y) index (& .
NS index KTEET list WK JE, WK item FSINE list o
index must be greater than or equal to 0.
Python W T 46 A AT T I BR K
SR B
Py_ssize_t length
List KB,

wchar_t **items

FIETIH -
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10.3 PyStatus

type PyStatus
ARV IR ECIRAS . 2. FHREGR 4t ik .

XTGBT DM E B R C B2 FR .
SRR B
int exitcode
B, L4 exit () IISEL

const char *err_msg

HiRER
const char *func

T LRI BB A PR, FTRACH NULL,

BRI R AL

PyStatus PyStatus_Ok (void)
T o

PyStatus PyStatus_Error (const char *err_msg)

H R BRI IR A R
err_msg /NT] 2 NULL.,
PyStatus PyStatus_NoMemory (void)

WA EERI (AR ) -

PyStatus PyStatus_Exit (int exitcode)
PATE E IR H AL IR Y Python.

AL PHUAR 251 R A

int PyStatus_Exception (PyStatus status)
WA RE R BB Wy EMHE W RE LA AR B

Py ExitStatusException ().
int PyStatus_IsError (PyStatus status)
GERAIRG?
int PyStatus_IsExit (PyStatus status)

R EMIRE?

void Py_ExitStatusException (PyStatus status)
W status 22— R HE RGN exit (exitcode) o AR status J&— IS FT B ES 2 H BT
BN EFR MR . A PyStatus_Exceptlon (status) HIETAEMA REBH T .

HifR: FENER, Python ¥l % ® PyStatus. func %, MAELRSHEEN 24 func 8 NULL,

N

PyStatus alloc (void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;
}

(R
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return PyStatus_Ok () ;

int main(int argc, char **argv)

void *ptr;

PyStatus status = alloc(&ptr, 16);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

3

PyMem_Free (ptr);

return 0;

10.4 PyPreConfig

type PyPreConfig
T HiI iR ¢ Python [ 454 {4 .

T IR AL TS E I Y R 2L

void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
WL Python B2 & SRAI G SERLE .

void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)

I % 7 B E RAI RIS RCE .

SRR B
int allocator
Python |4 {745} Bl 44 Fk:

e PYMEM_ALLOCATOR_NOT_SET (0): A AS NAEECES (i FHERIA) o

e PYMEM_ALLOCATOR_DEFAULT (1): %iAA A4 B,

e PYMEM_ALLOCATOR_DEBUG (2): Bk H5-Fe 2 Ffinv iR iXx 45 .

e PYMEM_ALLOCATOR_MALLOC (3): f#if] C ) malloc ()

o

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): 8| malloc () P#FiE&£ 4T .

e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc ) %

N
AL Zs .

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 1 #5222 Mty 84X 4T .

IR Python /& f fl —--without-pymalloc #ATE &N P
PYMEM_ALLOCATOR_PYMALLOC_DEBUG Jf AN 7 .

Z: L. Memory Management.
BRiAME: PYMEM_ALLOCATOR_NOT_SET.,

int configure_locale
¥ LC_CTYPE &5 RIS A e Ay i 5 X

YMEM_ALLOCATOR_PYMALLOC #

If equals to 0, set coerce_c_localeand coerce_c_locale_warn members to 0.

Z: Il locale encoding ,

BRIME: 7E Python FLE o 1, TERRBIFECE R 0,

194
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int coerce_c_locale
If equals to 2, coerce the C locale.

If equals to 1, read the LC_CTYPE locale to decide if it should be coerced.
Z: I locale encoding ,
BRINME: 7 Python FLEH R -1, TERRBERCE H N 0.

int coerce_c_locale_warn

WoMAERAE, W AE C 87 XAl i il e i A H e iy
FRIAME: 7 Python LAl —1, FEfRBIECEH N 0.

int dev_mode
If non-zero, enables the Python Development Mode: see PyConfig. dev_mode.

BRINME: 7E Python Bl -1, FERREHLHN 0,

int isolated
fEEizl: 2l Pyconfig.isolated,

BRINE: 1E Python Bl 0, FERRESAH Y 1,
int legacy_windows_fs_encoding
LUpSEI==SN
o B PyPreConfig.utf8 _mode } 0,
o« WHPyConfig.filesystem encoding A "mbcs",
e WHEPyConfig.filesystem errors A "replace".
#E463E H PYTHONLEGACYWINDOWSFSENCODING [ ¥hEAr s{H o
{V4E Windows ["TJfl. #ifdef MS_WINDOWS ZZH[#% T Windows % &K 1LHL .
RRINME: 0.
int parse_argv
WMNAET(E, Py_PrelnitializeFromArgs () MlPy_PreInitializeFromBytesArgs () ¥
PALH AL Python fE#HT iy AT S EIAMIR 7 XTI argv 280 S 17540
BN A& Python FiLEH N 1, TERRESHCEH N 0,

int use_environment
i ] PRI ARB? & W PyConfig. use_environment,

BRINMA: 7E Python BCE ol 1 MIAER BHCE H N 0.

int ut £8_mode
AR, WIHH Python UTF-8 £,

Set by the —X ut £8 command line option and the PYTHONUTF 8 environment variable.

BRINME: 7E Python BLE Ak -1 MIAERE EHCE H N 0.
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10.5 {#fH PyPreConfig fi#)&1t Python

Python KT AG1L:

o X H Python NfZ4BiLgs (PyPreConfig.allocator)

o Bt LC_CTYPE 155 X1 (locale encoding)

o %8 Python UTF-8 #iz{ (PyPreConfig.ut f8_mode)
M HIA T E (PyPreConfig KA fAfEFE _PyRuntime.preconfig i,
T 1w 464k Python 1 R 45 :

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
4k preconfig FHL & AR K4k 1L Python.

preconfig INT] Shj NULL.,

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *const
*argv)

T4 preconfig TlL & K Wik 1A 1k Python.
WL preconfig (parse_argv NAEZ(EMENT argy TS (FATER ).
preconfig /NA] Shf NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t *const *argy)

T preconfig THHL &R I 47 1L Python,
W preconfig (i parse_argv NAEZ(EMENT argy TS (FEFFFE) .
preconfig /NB] > NULL,

VM T E i PyStatus_Exception () Ml Py_ExitStatusException () AT REHE (HHREHE
).

XtF Python fic & (PyPreConfig_InitPythonConfig()), Ul Python &My fT2 80186101, IBATE
B Python I b0 A% B 27580, PVE T AR S FIRE B0, B, X uces d
A TINS5 Python UTE-8 #5558,

PyMem_SetAllocator () B[{fEPy Prelnitialize() ZJ§f. Py _InitializeFromConfig () Z Hi#k
B P DAZE3E 8 L NTEA il es. SR PyPreConfig.allocator #% N PYMEM_ALLOCATOR_NOT_SET
WIR[HEPy_PreInitialize () Z AiPEH .

% pyMem_RawMalloc () iXFERY Python [N 1743 Bt o ZUAS REFE Python i 4] 4f £k 2 v 5 1, A7 L 422 1 A
malloc () Ml free () MIRALREL AN . Py_DecodeLocale () ANRETE Python T ia b2 B9 IH A -

{2 i) 4 A K S5 AT Python UTF-8 A5 31

PyStatus status;
PyPreConfig preconfig;
PyPreConfig _InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

}

/* at this point, Python speaks UTF-8 */

(Rt
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Py_Initialize();
/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig
& T RE T BCE. Python YTE 21 45 H (K .

TESERE, WA PyConfig_Clear () MRECKRRBELALE MAF.
LER R ¥

void PyConfig_InitPythonConfig (PyConfig *config)
AL Python B2 3 RAIIHAHECE o
void PyConfig InitIsolatedConfig (PyConfig *config)
% 7 e 5 ORBIIR L
PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
R SE TR sor D12 *config_str,
TEBLIFA 4745 14 Python.,

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char
*str)
{fiflPy_DecodeLocale () Xt str #FTMEMGFH 45 RAX EF| *config_str.

TE ST FA 4744 1 Python

PyStatus PyConfig SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
WRIETE RS2 argy BLE AT QFTBEL (config Hargv ).

TERL B T 4745 1€ Python.,
PyStatus PyConfig_SetBytesArgv (PyConfig *config, int arge, char *const *argv)
HEF AT R A2 argy WE A 21T BHL (config Wargv WG, flPy_Decoderocale () X5y
R AT ARG
TE AT FA 4745 14 Python

PyStatus PyConfig SetWideStringList (PyConfig *config, PyWideStringList *list, Py_ssize_t
length, wchar_t **items)
V- Sa P ERH 3 list T2 BN length F1 items

TESFERFFR 4745 1 Python,

PyStatus PyConfig_Read (PyConfig *config)
BEIT A Python i

EAPIR I T B IREFFAZE

pyConfig Read () BB A MMiPyContfig.argy ZH—W: TESHMNTEM)G, PyConfig.
parse_argy HHN 2. BT Python BHEM PyContia. argv HEIEH, FILRTSHPIK
LA BRI Python FEI3,

TE ST FA 4744 1 Python

£ 3.10 JOE: PyConfig. argv BRI R SPMIT—IR, ESEIENTE S, PyConfig.
parse_argv ¥R 2, R YPyConfig. parse_argv T 1 WA KNS
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void PyConfig_Clear (PyConfig *config)
PETIC B N AT

WA LI K LZE PyConfig LY ST 4745 1% Python. 153X F i i K, Python il #7] #4 1k it &
(PyPreConfiqg) ¥fPAPyConfig K Hthll. MR EIHE Spypreconrig MFWE EFE, B4
WAER R PyConfig JrvkZ MR & :

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

e PyConfig.use_environment

Moreover, if PyConfig SetArgv () or PyConfig SetBytesArgv () is used, this method must be
called before other methods, since the preinitialization configuration depends on command line arguments (if
parse_argv is non-zero).

ﬁbﬁ{iﬁﬁlﬂ)ﬂ%‘%)\J\ﬁ)ﬂ PyStatus_Exception () fl Py_ExitStatusException () FALH
o (REIREGER ) .

éﬁ*@ﬁi?&:
PyWideStringList axrgwv
WIS sys.argv.

Rparse_argv BN 1 K LL5 @ Python fi# AT Python @y 2472 HUOH IR ) 1 X f@EMrarov
Margv 135 Python 244,

Wikargy Ha, MSBWM—AN2BFAFERARLR sys . argv IGAAAAEH HaKIEAR A2
BRA{E: NULL.
HSMorig_argv {b.

wchar_t *base_exec_prefix
sys.base_exec_prefix.

BRiA{H: NULL.
Python 351z B & —&B4 .

wchar_t *base_executable
Python B R #AT 3/ sys._base_executable.

iy _ PYVENV_LAUNCHER___ MIEASHi%E .
K NULL WM PyConfig.executable &
BRA{E: NULL.

Python 344280 5 1—H5>

wchar_t *base_prefix
sys.base_prefix.

BRA{E: NULL.
Python 354280 % W)—#84) o

int buffered_stdio
If equals to O and configure_c_stdio is non-zero, disable buffering on the C streams stdout and stderr.

Set to 0 by the —u command line option and the PYTHONUNBUFFERED environment variable.

stdin SR LAGEFARATT T

198

Chapter 10. Python #ig{ticE



The Python/C API, %% 3.10.18

BROAE: 1.
int bytes_warning

If equals to 1, issue a warning when comparing bytes or bytearray with str, or comparing bytes
with int.

If equal or greater to 2, raise a BytesWarning exception in these cases.
Hi —b Ay AT T .
ARIAE: .

int warn_default_encoding

WRAEERAE, WHE io. TextIOWrapper MHERIAA IEAE I & i EncodingWarning %4, 1

11 2 7 i0-encoding-warning .
BRIAE: 0.
3.10 Fr I GE.
wchar_t *check_hash_pycs_mode
AT IS AER - pye UHFRYSIESTA: ——check-hash-based-pycs A4 TIEMME.
ARE:
+ L"always": JGif'check_source’ AR f T2 HR 2 X IR SO T A Bk«
 L'"never": REH T WA EN pyc 22 AR .
» L"default": BT MA(EM pyc "1 check_source’ FHEARff & & 75 5o UE ToRL -
ZRIAMHE: L"default".
Z:Iil, PEP 552 "Deterministic pycs”.
int configure_c_stdio
Wk AERE, WAL E C ARiER:
o IE Windows H', ¥E stdin, stdout I stderr |- & — #EH i (O_BINARY).
o« MM buffered stdio T3, NMIZEH stdin, stdout Fl stderr JiLf M.
o MR interactive JIAEFZ(E, NWIE A stdin FI stdout FyiigErh (Windows F1{X [ stdout).
BRIAMH: £ Python B E ol 1, FERREECE o 0.

int dev_mode

WA AER(E, WS Python H &5

BRIANE: 7E Python B0k -1, R BB 0.
int dump_refs

4% Python 5| [ 7

WERRAERAE, MR A TER AR X R

i PYTHONDUMPREFS MIEAA ik E N 1.

EFE T Py_TRACE_REFS 2455k Python 451 : Z W, configure —--with-trace-refs
HIH.

BRIE: 0.

wchar_t *exec_prefix
AT V-5 1Y Python SCARY; % 8 HSKEIZ: sys.exec_prefix,
BRIAfH: NULL.
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Python 3412 B % I—H5

wchar_t *executable

Python fifRERS AT PAT B SCAF ) 4% B 42: sys . executable,
PRiA{H: NULL.
Python 34428 F H—3B500

int faulthandler
J& A faulthandler?

MAE-HAEEE, WAEEshEA faulthandler.enable (),

B

j#id -X faulthandler fl PYTHONFAULTHANDLER HbEAr %R 1,
BRUE: 7E Python FxH 2l -1, FERE B H A 0.

wchar_t *filesystem_encoding
L A s 4 K sys.getfilesystemencoding () .

£ macOS, Android ] VxWorks | : BRIAfHEH "ut£-8",

¥E Windows ot [ N N (O =< "utf-8", B F# W RpyPreConfig
W legacy windows_fs_encoding JNAEZAENHH "mocs".

FEHA V-5 _ERBRA RIS
e MR PyPreconfig.utf8_mode JAEZ(ENIHEF "ut£-8",
=]

o 5 Python #5iM|%#| n1_langinfo (CODESET) FEHH A ASCII #iiE4%=, 1M mbstowcs () J&
MEA A Hrhd A CARRD (% Latinl) DEA "ascii".

o W nl_langinfo (CODESET) iR[E| &S FAFEENMEH "ut£-8",
o TEHAMAEM T, [ flocale encoding: n1_langinfo (CODESET) HYZEE.

7E Python JHZh, St L4 PR UL ALy Python ZefiRfd# 47k, HIAN, "ANSI x3.4-1968"
PR "asciis

Z filesystem errors .

wchar_t *filesystem_errors
T A iR 472 B sys.get filesystemencodeerrors ().

F£  Windows F: Bt dA ffi B "surrogatepass", B F Wl HRPyPrecConfig
W legacy windows_fs_encoding NAEE(HNF ] "replace”,

TEEAES E: BOAE "surrogateescape".,
SCRFR R RAL BESS :
e "strict"
e "surrogateescape"
e "surrogatepass" ({3 F UTF-8 Zgfdtg)
Z N filesystem _encoding WL .
unsigned long hash_seed

int use_hash_seed

BEBLAL S A BR R T
MHuse_hash_seed HZE, WE Python BN FENLIEEFE— T, HZMhash_seed,

H PYTHONHASHSEED MEAS R
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ERINY use_hash_seed {H.: #F Python fx R -1, FERR BRI M 0.

wchar_t *home
Python 3= H 5%,

Wk py_setpPythonHome () BB, WMHSHOR A NULL B E.
i PYTHONHOME AN FiN 'H .
BRA{E: NULL.
Python 354250 5y ABI—3B57
int import_time
WEAAERAE, WX A AT HERE 74T
i#id —X importtime I PYTHONPROFILEIMPORTTIME MfIEAS R E N 1,
BRINH: 0.
int inspect
TEPATIIA B iy 2 JE A A
If greater than 0O, enable inspect: when a script is passed as first argument or the -c option is used, enter
interactive mode after executing the script or the command, even when sys . stdin does not appear to be

a terminal.
Wi -1 Af TR T . WISk PYTHONINSPECT FREEAE RS EHWBN 1.
BONH: 0.
int install_signal_handlers
4% Python {55 A0 FEAS?

BRAME: AE Python BEXTR N 1, fERR BRI N 0.

int interactive
If greater than 0, enable the interactive mode (REPL).

T —1 A QAT AT -
BRAE: .

int isolated
If greater than 0, enable isolated mode:

e sys.path contains neither the script’s directory (computed from argv [0] or the current directory)
nor the user’s site-packages directory.

« Python REPL ¥4 A readline WARTERX HALRAFH E I ERINAY readline Fil & .
e Set use_environment and user_site_directorytoO.

BRIME: 72 Python iUl 0, TERR B H 1,

HigZ W PyPreConfig. isolated .

int legacy_windows_stdio
If non-zero, use io.FileIOinstead of io.WindowsConsoleIOfor sys.stdin, sys.stdout and
sys.stderr.

N PYTHONLEGACYWINDOWSSTDIO MiEAr B MRS F A LN 1.
{XHE Windows [T . #ifdef MS_WINDOWS 0] #% Fl T Windows % @1 {LHE .
BRIAE: 0.

731 Z 17 PEP 528 (£f Windows ¢ & 4 i 15 :UE B UTF-8).
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intmalloc_stats

WRAREAE, WIHEIR N i Python pymalloc W f5-4Be 25 HIGETTHEE -

F{ PYTHONMALLOCSTATS MIEASE BN 1.

W2 Python /2 £l —-without-pymalloc % TH#EAT BL B %I 20 .
BRINMA: 0.

wchar_t *platlibdir
SEEEHFEAFR: sys.platlibdir,

F PYTHONPLATLIBDIR I3EAS F s .

Default: value of the PLATLIBDIR macro which is set by the configure --with-platlibdir
option (default: "1ib™").

Python 34128 5 i AR—H85>
3.9 B EIfE.

wchar_t *pythonpath_env
Module search paths (sys.path) as a string separated by DELIM (os .path.pathsep).

HH PYTHONPATH FREEAS G H .

BRAE: NULL.

Python 341z B % i AF—HB45% o
PyWideStringList module_search_paths

int module_search_paths_set
I8 R AL sys.path,

If module_search_paths_set is equal to 0, the function calculating the Python Path Configuration
overrides the module_ search_paths and sets module_search_paths_set to 1.

PRINME : Z5%3F (module_search_paths) 1 0 (module_search_paths_set),
Python $5 128 & H)—HB5

int optimization_level

kAo -

« 0: Peephole fffbg¥, ¥ _ debug__ &N True.

o« 1: 0%, MW=, ¥ _ debug_ & N False.

o 2019, KBRSURFARTH.
BT -0 A TIRUIEY . X E N PYTHONOPTIMIZE MIEAS B 1H.
BRIAE: 0.

PyWideStringList oxig_argv
54 Python T FFREIFIN ISt n 4T B M0 sys . orig_argv.

WMHorig argv P|FNEH Hargy A— N HEESFHRNY|E, PyConfig Read () ¥
B Wargy ZHilargv # N Forig argv (WRparse_argv NAHZ),

BiE&Hargy WAMPyY_GetArgcArgv () BREL.
BIME: 251K,
3.10 Frii e
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int parse_argv

M S4TSR

5{5?;’%? 1, WPASH AL Python gt ey S AT B MR T Xftrargv, ItMargv HilEs Python

PyConfig_Read () BBAMRNTEyContia. argy BH—¥: ESHMIAR, Prcontia.
parse_argv ¥HERN 2. T Python ZHUE M PyContig. argv HRIEN, FULHRNTSHH K
2245 R 6 I R AT 4 Python 317

AOAME: A& Python #3020 1, ZERR BT R 0.
TE 3.10 fRE M MAE B G ¥ PyConfig. parse_argv 2T 1 WA SfEfPyConfig. argv 5],

int parser_debug
Parser debug mode. If greater than O, turn on parser debugging output (for expert only, depending on com-
pilation options).

W -d Ay TIRTE Y . % Bl PYTHONDEBUG BEAr &
ERIMH: 0.

int pathconfig_warnings
On Unix, if non-zero, calculating the Python Path Configuration can log warnings into stderr. If equals to
0, suppress these warnings.

It has no effect on Windows.
ERIME: 7 Python B0 F o0 1, ZEREBIT A 0.
Python 344280 E iy ARI—3B5 .

wchar_t *prefix

LM T T 511 Python SCAF; S & JE H RIS sys.prefix.
BRA{E: NULL.
Python 354280 5 [1—H5>

wchar_t *program_name

T WA bexecutable FIFE Python 46 £k 0 a1 - 01 A 1R B b 6 B R 24 9
o MR Py_SetProgramName () S #EM, RH#EHHS%.
o 7F macOS |, HNH%E T PYTHONEXECUTABLE FAREAS 8 & .

ﬁH%ZEXT WITH_NEXT_FRAMEWORK %, 4% T _ PYVENV_LAUNCHER_ _ FR3EAF & i}
FHE.

o MHargv B argv (0] A HFH HA S EMSEHE.

o B, 7E Windows FXHH] L python", FEHAT-& R L python3™,
BRAE: NULL.
Python 3451285 i AR —HB5

wchar_t *pycache_prefix

A7 .pyc KB ABR H % sys.pycache_prefix,

it -X pycache_prefix=PATH A4 Fl PYTHONPYCACHEPREF IX IS Frisr .
RK NULL, N sys.pycache_prefix ¥4fi% A None.

BRIN{E: NULL.
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int quiet
Quiet mode. If greater than 0, don’t display the copyright and version at Python startup in interactive mode.

T —a A AT T -
BRAE: .

wchar_t *run_command
—c A AT (E .

M Py_RunMain () .
BRAE: NULL.

wchar_t *run_filename
Filename passed on the command line: trailing command line argument without —c or —m.

For example, itis set to script.py by the python3 script.py arg command.
HPy_RunMain () .
BRAE: NULL.
wchar_t *run_module
-m Ay TN -
HE]Py_RunMain () ﬁﬁﬂ o
BRA{E: NULL.

int show_ref_count

TR R T | AR

Setto 1 by -X showrefcount command line option.
T2 Python {ili4m 1M (2 E X Py_REF_DEBUG %),
RRINME: 0.

int site_import

TEJEBII A site L7
WERETE, B R , rU A LA 7 A 9 5 0 A R sys . path #244E.

ﬂﬂ%%)ﬁ@iﬁ)ﬁﬁ%/\ site FRHLLEAR FIX SE A (AN SRARA B Ml A X 26454, TR site.
main () EKEL).

i -s fAp AT E N 0.
sys.flags.no_site is set to the inverted value of site import.
BRAAE: 1.

int skip_source_first_line

WRAEERE, WEkidryconfig. run_filename JRIIEE—17.
BB ALY AR Unix JEXAY # 1 emd. 24X DOS 4 @ A AR .
I —x A TR E Y 1.
BRAE: .
wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin, sys.stdout fll sys.stderr HZRISHEgRIEAE 4R ({2 sys. stderr Fh
ZAFi] "backslashreplace" &2 iRANIZE ),
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MR Py _SetStandardStreamEncoding () BAVE, WX4HE error fil errors Z3(A >} NULL Bt
FHEHEATS

B % PYTHONTOENCOD ING MBS g AE 45 2 fdi i & .

LN Y
o« N PyPreconfig. utf8_mode JIEZ(HNEH "UTF-8",
o TEHAMSENLS, {#iHlocale encoding.

BN AL A -
o JF Windows I : {#iff] "surrogateescape",

e MR PyPreconfig.utf8 _mode NAEEAH, BE R LC_CTYPE &5 X &"C” 58{"POSIX”
N "surrogateescape".

o TEHAURIF M "stricen,

int tracemalloc
J& Ff tracemalloc?

R -NAEEE, WEERSIHEM tracemalloc.start ().
i) -X tracemalloc=N fiy44TiEHFI PYTHONTRACEMALLOC FfbAF Hik B
BRINME: 7 Python Bl -1, TERA BN 0,

int use_environment

fili B PREEAR 7
WRSETE, 2N ISR,
ERINE: 7 Python il B H oA 1 MIAERR BECEH - 0,

intuser_site_directory

ﬁn%jﬂlﬁ{ﬁ DURRE Y Pk s SRES AN sys . path.
-s Ml -T frATIEIE N 0.

Ela PYTHONNOUSERSITE HJuAr % BN 0,

BAAE: AE Python BUR ol 1, fERABSEGT 0.

int verbose

Verbose mode. If greater than O, print a message each time a module is imported, showing the place (filename
or built-in module) from which it is loaded.

If greater or equal to 2, print a message for each file that is checked for when searching for a module. Also
provides information on module cleanup at exit.

M —v Ar A TE It T i
Set to the PYTHONVERBOSE environment variable value.
BRIME: 0.

PyWideStringList warnoptions

warnings BT EE S IERATEDT, LB MKEIR: sys . warnoptions,

warnings BLHDUFE R BIF RN sys . warnoptions: figJg—NPyConfig.warnoptions 4%
HR A warnings . filters M — M & HIPRRCHEE (REMER).

—W AT B G R B warnopt ions W, B AR Z IR
PYTHONWARNINGS M35 A8 gt v 9 F F IR IS8T . nT AR E 2100, HPUES () k.
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BOME: =503k

intwrite_bytecode
If equal to 0, Python won't try to write . pyc files on the import of source modules.

3@t -B Ay THE A PYTHONDONTWRITEBY TECODE IS AS B &N 0,
sys.dont_write_bytecode &#i¥lGib AHwrite bytecode BUZJGHHE.
BRIME: 1.

PyWideStringList xoptions
-X R TR HE: sys._xoptions,

BOME: =513k

Inkparse_argv HAREAH, Wargv ZHCRFLAS H AL Python AT iy 4TS B R B 7 sCBHENT , HMargv
"o Python 244

xoptions BWEWURF WA AV E HAETT : S W -X Ay S4T30 .
e 3.9 IRHE M show_alloc_count FEEEHEE.

10.7 £ PyConfig #1151t

FTH1164E Python ()R %Y :

PyStatus Py_InitializeFromConfig (const PyConfig *config)
M config Wl BRI 4G4 Python.

VA B R PyStatus_Exception () Ml Py_ExitStatusException () AT REE (HHREHE
).

(1] R i H T PyImport_FrozenModules ()., PyImport_AppendInittab ()
W pyTImport ExtendInittab (), WAL Python i 4 fz f Z J5 . Python ¥ i 4k 2 i 15 Bl i 1)
‘EAl. 2k Python $f Z AN HAL, WL AHERFK W) 44 Python 2 Wil J) Py Tmport _AppendInittab ()
B PyImport_ExtendInittab ().

MHIECE (PyConfig KA RfEFE PyInterpreterState.config 1,
WET A RE 7RG

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)) A
goto exception;

}

(Rt
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(22 30
PyConfig_Clear (&configqg);
return;
exception:

PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

More complete example modifying the default configuration, read the configuration, and then override some parameters:

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* 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)) {
goto done;

/* Read all configuration at once */

status = PyConfig_Read (&confiqg);

if (PyStatus_Exception(status)) {
goto done;

/* Append our custom search path to sys.path */
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception (status)) {
goto done;

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable");
if (PyStatus_Exception(status)) A
goto done;

status = Py_InitializeFromConfig(&confiqg);
done:

PyConfig_Clear (&configqg);
return status;
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10.8 FREECE

PyPreConfig_InitIsolatedConfig() #ll PyConfig_InitIsolatedConfig () FRESHE—A A
EORAF Python 5 RGBT K. B, X Python i A BN HAR HERT .

ZBCER A R E A R B, TSR (PyContig. argy RSB A Ul R H k. C
PRUEL (B0 stdout) Al LC_CTYPE i 5 KR RIFAZL . (5 S A BEERF A 2P0

Configuration files are still used with this configuration. Set the Python Path Configuration ("output fields”) to ignore these
configuration files and avoid the function computing the default path configuration.

10.9 Python fig &

PyPreConfig_InitPythonConfig () fl PyConfig_InitPythonConfig () pRELSEE—A L E A
E— M7 55 Python AH [F]1%) H & S Python,

IS BN A TS KCR WU THCEL Python, T4 Jay g 748 B R 5 20

VLR B LC_CTYPE 57 X148, PYTHONUTFS il PYTHONCOERCECLOCALE FA8i7AF i A C i 7 X 3
3 %53 (PEP 538) il Python UTF-8 i3 (PEP 540),

10.10 Python (R ECE

pyConfig W% Z AT BN ER 7B
o BRACHCE A
- PyConfig.home
- PyConfig.platlibdir
- PyConfig.pathconfig _warnings
- PyConfig.program_name
- PyConfig.pythonpath_env
- MEITAEE S TR A
- PATH ML B TR P Y58 8% 42 OR A PyConfig. program_name)
__ PYVENV_LAUNCHER___ fIEASH

- (¥ B2 Windows only) ¥ M ¥ HKEY_CURRENT _USER #1 HKEY_LOCAL_MACHINE
H4)”SoftwarePythonPythonCoreX.YPythonPath” I | i) . il 2 F H 5% (H A7 X.Y 25 Python fiX
).

o BRARRCE 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
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- PyConfig.prefix

If at least one “output field” is not set, Python calculates the path configuration to fill unset fields.
If module_search paths_set is equal to 0, module_search_paths 1is overridden and
module_search_paths_set issetto 1.

It is possible to completely ignore the function calculating the default path configuration by setting explicitly all path
configuration output fields listed above. A string is considered as set even if it is non-empty. module_search_paths
isconsidered as setif module_search_paths_set issetto 1. In this case, path configuration input fields are ignored
as well.

Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only, Windows
does not log any warning).

M base _prefix Bibase _exec prefix FEERITE, ENTHESMMprefix fllexec_prefix gk H

1.
Py_RunMain () MlPy_Main () ¥BH sys.path:

e MM run_ filename BEREHF AR —MIE _ main_ .py WAKWHS, WE¥run filename ¥y
#| sys.path 7k,

e YR isolated HZE:

- WRBCE T run_module, NAFYHIHRENMNE] sys . path BIFk. ARTCIE SRS HT H & A
PATHEAT et

- WRBE T run_filename, WAFSCIFZRYHSRENIME] sys . path i9FFk.
- AEHAUO, WP AR NS sys . path Ik,

M site _import HIEFE(H, M sys.path Alifid site FiHEMN. WM user _site directory HiE
A H P11 site-package HSEAEAE, N site BISKGH P site-package HSEFfIINE] sys.path.

AR T 2 i DA TR SO
e pyvenv.cfg
e python._pth (X Windows)
e pybuilddir.txt ({{ Unix)

__ PYVENV_LAUNCHER___ HIEAS B Tk E PyConfig. base_executable

10.11 Py_RunMain()

int Py_RunMain (void)
PATTE AT I E I8 EW S (PyConfig. run_command), M4 (PyConfig.run_filename)
B (PyCconfig. run_module),

FERRATE DL AR T -1 2657, Wiz4T REPL.
5, 454k Python Hik [l — AN fLi6 4 exit () AR HPRAS,
WZ Y Python fe % &H—MEM Py_RunMain () 1ER BT 6245247 H & 3 Python H7RH1
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argy)
1E Python B R UR AT QAT SECZ I, PRI LS

HiEZFPyConfig.orig _argv .

10.13 K EMILFAREE AP

AN RNFAEE APLSIA T ZBrBiiiiatt, B2 PEP 432 1R DR
o ML WAL B, “d/MEREEAS Python”:
- WERA;
- WEFHE;
- PERIE RSB
- sys BUROGHET B (BIAN: sys.path MAFFTE) .
o 7 EBY YIIRALHT Br, Python #i{5E 4 HR 1L :
- ZHEIHILE importlib;
- Mg ERLE
- AT S
- SERL sys BIHIEAAL (BN f)# sys. stdout Al sys.path);
- JAM faulthandler fl tracemalloc ZF 0] I HE;

- S A site fR;
FLA I APL:
e PyConfig._init_main:ifsetto0, Py _TnitializeFromConfig () stops at the "Core” initialization
phase.

e PyConfig._isolated_interpreter: if non-zero, disallow threads, subprocesses and fork.

PyStatus _Py_InitializeMain (void)

BEA “FE WIRRACBTEL, FER Python HIR 1L .
1L BrEh e AT, ASEE inport 1ib fibu 20 i Hade “15 BrEdim il .
XA HE FLVFAE Python A g i Python PATE 3 skl s4 1280 &, W BES 23 H € LAY sys.meta_path A
WEF A TS,
It may become possible to calculatin the Path Configuration in Python, after the Core phase and before the Main phase,
which is one of the PEP 432 motivation.

Bl B BOF A SCERNE X FEIX B BU AR ] A2 A RO T R R BRI . 1% APT Hibric
FAARIEER : W Bti% APL ] LABE 02 2iobt PR B L 2 BT G i i 24 3% APLL

TE “AD” R “ 2 Rk BEZ 181817 Python fUR 71 Bil:

210 Chapter 10. Python #Ji4{tE =S


https://www.python.org/dev/peps/pep-0432
https://www.python.org/dev/peps/pep-0432

The Python/C API, %% 3.10.18

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
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', "
"file=sys.stderr)");
if (res < 0) |

exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
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11.1 #hid

fE Python v, PIFEAS BRI 8] — AU 5 BT Python X AEWRLETI R FAA HE (heap) o 33X ANFAA 1) & B H
WIFEI) Python 1 A% 3235 (Python memory manager) ik, Python PNAFAEHEASA N F WAL R AL FEA Fh B A5
TR BT Y A, andbss. Ay, ALy .

TERNRIZ, — IR WA e asiid 5 5 E RGN TFAS B S, B ORALAT Sk Py SR G 0 25 () R ATl T A
5 Python HH KM% . TEIIRNAF T FC AR BEAS b, JLAXI SR B 2 BOge e Al — M oz dr, HF AR fions
G RSB R ) N BESEG . Bl BR RO A A By SOR R T2 45 H . ool a,
BB R A 5 R ANE 5 S AR AL . PR, Python PYAFAS PRERF— L8 TAR M HCEA X 45 E 73 T
. (HE RS FAERAA HERTE R Nz AT .

Python Hfi N AFAYATBIE ARG R AT, PO BB PRI, RIVBEAATT 200 B A5 1) i N AL 77 B 0 54
BE, PRBIX— s+ %, Python X G HAt A GE o X Y i 25 8] 73 C 2 th Python P78 SRS % 7 il 1 A
SCR§HR S Y Python/C APT ek A THY -

T R NTEREIR , R RAE KA %R ) C e pR BT L i BR R % Python %42 dEATHAT, X 26K
BAldE: malloc (), calloc(), realloc () Ml free (). X F-FE C M Hl#FI Python N7 HLEE 2 [R] )
B, 5I™EER, XRBTENZH TARKER, HFERRSELEE, B2, RO PAL A
C JEA BiLas R B ) B i B AR N A7, A R Bl

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */
return res;

EXAHITH, VO G XN Rg i C R L Ab B . Python IWAFAS Bl R 2 5 T M AR W45 HHR
GV RIE 8
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IR, FERZHCNOLT, HREWE TTET Python RN NAT, N4J5 &2 Python P77 B &2 il -
B, MRS C 405 AR SRR EA T R s X AR BT Python HErr) o5 — B 2 7R 22 e
ifi %o Python NAFHRARAT KN FRBHLY I AF TR oK o BIVRE i oK iy YA 429 T iy . e i H Y
T N A7 K A 48 Python PN A74S PR BELE ARRE G A L N A o T ) B G DU A SEMER B T . PRI, 7
FE UL, Python PATFAS IR AT BE 2 il S SNl A0 308 2 A 3T, ANISEIR IS, P s A4 S A P o
o LR G AT B T PTEUR 8 C R Bids, o VO Znh X 20 BUr AT 58 44852 Python PN 7745 B
Rl .

S Y

PAJi7E B PYTHONMALLOC AIH IR ACE Python Fr (i I A7 20 FiL s -

FR5EAF B PYTHONMALLOCSTATS W] DA SRAEAE U AN 2 A1 5 P T pymalloc X5 KIRIHT Bl pymalloc 7 74
fie 3% ST EdE .

11.2 4rECERE

IR 3 BE R BCER IR T = ARl “pr B 22— (MPyMemAllocatorDomain). XEIFIR TR
SrBCHEms, MR H AT T A . B AN T o3 TC PN AR A 1 AR 22 P S e S R AR AR A
SCBARTY, (H  FRLCH 89, W DAE AL $RE]— KRR IR . oA RE PR BSR4 T ) 20 i R R
WA AAE, BUR T2 R Y (AR R HERRIMER) . I, ARRTAKFPyMem_RawMalloc () iR[EIHY
WAF T3 E Python X4, BiFfpyobject Malloc () iR[EIMAAF HFES X

=AM IR S

o SRR T OB NG K BC N, M * A * BB ARG B g I HAM a8 W] ATE ST GIL 1Y
Ot WHEEIRE RS,

o "Mem” f5: Ji] T4 Python Zeirt DX M N A7 G b XM BE A, 2 FCH I AUFAT GIL. AU T Python
TLAHE

o MR AT ORCET Python MRIYATE. WAFEUE T Python FAA HE.

SRR T 405 A SR B U AR A ERS, AT AT O REHCREL, I, Pytvem_rree () KR
B PyMem Malloc () 4yBeHINEE.

11.3 RigA&F#EO

PAT BREAR BN T ARG i . XL B AR LN, AHFEFA & 5 A5 90

default raw memory allocator {§i fliXS5pR%: malloc (). calloc (). realloc() fll free(); HiFEFI
BIYEH malloc (1) (8f calloc (1, 1))
3.4 Frh e

void *PyMem_RawMalloc (size_t n)

SrBC n AT R BN R BN A voidr RAURE, ARIER AR [E] NULL,

TR Z T A BRI [l — A Re Ry 3E NULL $85E, SRR T PyMem _RawMalloc (1) —H#E. {HRE2NFF
AN DMEAT 7 AR 1Rk

void *PyMem_RawCalloc (size_t nelem, size_t elsize)
SYHC nelem N~ICE, BWANITCRIKNA elsize 77, IR G W) I LR AR void> ZE7U4R4EE,
WK R [B] NULL. AR BE0I A .

TREBFATA BRI [P — Y HE NULL 4841, S A T PyMem_RawCalloc (1, 1) —F,
3.5 R EE.
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void *PyMem_RawRealloc (void *p, size_t n)

X p A7 TE PSR NFEEA n 735 DURTIHIAAFBR N b/ IMECAIE , A N R R ANAE

ﬁn%pzzNULL, WA T8 PyMem_RawMalloc (n) ; QIS n 46T 0, WIPAFEAR /N %ﬁlJ%]E, i)
SRR, R [FI9E NULL $54 .

P%BHE p & NULL , 5 W& w22 2 mf 8l flpyMem _RawMalloc () . PyMem_RawRealloc ()
ijMem RawCalloc () Fri&k[ElH .

WK KW, PyMem RawRealloc () jR[B] NULL , p AT8K248 M) Je mi NAE DRI 384

void PyMem_RawFree (void *p)
B p fsm N EE. p 0 2 2 B8 fFIPyMem _RawMalloc () . PyMem RawRealloc ()
B{PyMem_ RawCalloc () PriR[E 354, &N, B¥F PyMem RawFree (p) Z HIE & 31 1E
BUF, RE AT e KA.

sk p & NULL, IR 2 A B E A &3t T

11.4 AEEO

PAFBRESE, 7R ANSIC ARiE, H48E T REFFITIIATA, W HT A Python 7 FCFIRERL P FE -
NN G B i T pymalloc M 55 B 2.

Bl AEMEX KBy, AR 2 5 A 25 4 (GIL)

1E 3.6 WU o BUAEBRIAIR) 4Bl 42 pymalloc T IE RS malloc () »

void *PyMem_Malloc (size_t n)
Part of the Stable ABL 43t n ANSEATHE IR Bl — A8 [ T A BC ARG voidx BUHRER, WA K )R
[ NULL,
PR I AER ] — AVl AE NULL 355, BHRIEA T PyMem Malloc (1) —#f. {HEWNFAZ
PAEAR T X epn ih ik

void *PyMem_Calloc (size_t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. 5L nelem ASIC2, TATCEIIKINH elsize NFET, FHak[EFg 1]

P ECH NAFR) voidy JEBUREE, WERIFRAMIIR[E] NULL, WAF BRI E
WARF AT HRIR [ — AR AY AR NULL 4841, $HRIAH T PyMem_Calloc (1, 1) —#f.
3.5 B fE

void *PyMem_Realloc (void *p, size_t n)

Part of the Stable ABL ¥4 p FI01 1 V317 S/ NBSES n 745 . DARTIRPIEHO NI R MER M, P
PRI A,

W p & NULL , AT PyMem_Malloc (n) ;5 WIR n %F 0, MINFEHRINESHHREE, HA
SRR, R 4E NULL $5%F .

B 9 p & NULL , W B & A2 Z H W HryMem Malloc() . PyMem Realloc()
B PyMem_Calloc () ffik IE]EI’J

WA R KW, PyMem Realloc () JR[E] NULL , p /58RIE 8 ) Gl AT KRV A 806 5T

void PyMem_Free (void *p)
Part of the Stable ABL B p 38 R8N A7, p W AlE 2 Bl i PyMem _Malloc () . PyMem_Realloc ()
g pyMem Calloc () FriRmlfEEr. B, AL PyMen Free (p) ZHICEWMERIEL T, KE
ST RS RAE
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W p & NULL, B AfH A ER 23617
PARTH [ 2R 2 A 7 (T $e ik . 58 TYPE FTDAFE AR C 241,
TYPE *PyMem_New (TYPE, size_t n)

SpyMem_Malloc () ¥, &AL (n * sizeof (TYPE)) FEHTHNAF. Rk TYPE*
HI¥aEr . AR 2 DMEMT T X ek wi it .
TYPE *PyMem_Resize (void *p, TYPE, size_t n)

SpyMem Realloc () FIE, IBNE R/ EEIE N (n * sizeof (TYPE)) Fir. &[E—A -k
A TYPE* WJF8%F. TERIEIES, p R R— 48 G AE DI F8 5T, AR T 2R N4 NULL.

g4 C BB, p SRR ERIRE. WA p IRIA{E, DABEGAE AL PIAR BRI 2R AT

void PyMem_Del (void *p)
HpyMem_Free () ]

BEAh, FNTRFRAE T AR 2 T B VA Python WA M Hcds, AP & L5 Hy C APL s%L. (Hi2iE
HE, BAENIFARELRIER Python MUASHY —BERIFRAME, ITEY FEBRBETEA] .

e PyMem_ MALLOC (size)

e PyMem_ NEW (type, size)

e PyMem_ REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
¢ PyMem_ FREE (ptr)

e PyMem_DEL (ptr)

11.5 MRS H2E

PATBREER, P50 ANSIC ApifE, FHH4RE THRFFAIIAT R, W T M Python 7 BRI N AT«

W 2 A 7 LR Ao 3 TR I R RSEOZ IR ) A B R B, To VR SRR 243 i AR [ DY
A7) DABE R D) Hb #4465 1 Python X 42 .

BT 2B 8 A pymalloc N 5451 %%

Bl TEREX BNy, AR 2 5 i S 4 (GIL) .

void *PyObject_Malloc (size_t n)

Part of the Stable ABL 43t n A~ IR Il — A48 1) I A BC AR void> RAUHRE, AR AR
[f] NULL,

R A A AR [l — AR NULL $54F, UM T Pyobject _Malloc (1) —#f. [HENTE
ASPMERTT e itk .

void *PyObject_Calloc (size_t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. 73 Fi nelem A~JC2, ®ATCEIIKINH elsize NFT, Iz [EIFE 1]
A ECRI A7) void* KRAFRES, QiR R MUNR ] NULL. PAFS IR 2.

TR FBFAT A REIR [ — A ERR dE NULL 541, B T PyObject_Calloc (1, 1) —Ff.
3.5 FrhRThEE.
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void *PyObject_Realloc (void *p, size_t n)

Part of the Stable ABL ff p 510 [ NAFHR/NRIEE S n 735 DABTIHINAF SO N i/ IMEC T, Hod

PRI,

s *p* J& NULL, WIAY4T#H Pyobject_Malloc (n) 5 3R n SET 0, WPHAFHK/NSHEHE,
EARSHOREL, &9k NULL 484,

i dE p &£ NULL , 15 0B W2 2 ET R i Pyobject_Malloc ()

W PyObject_Calloc () FFRIEIM .
WRER KM, Pyobject_Realloc () JRIAI NULL , p AT38KIE48 4wl AR KA S8 5t

void PyObject_Free (void *p)
Part of the Stable ABL B p 38 m M N fE . p 0 W 2 2 Hi ¥ HPyobject_Malloc ()
PyObject_Realloc () B{PyObject_Calloc () BRIl f$g4f. HW, BifE PyObject_Free (p)
ZHICAMAEER T, KEXITARKE.

Wk p & NULL, IR 2 A B A &t T .

11.6 BNIARAIFESBEC2E

. PyObject_Realloc()

NN R e
BlE /R PyMem_RawMallo¢c PyMem_Malloc PyOb-
ject_Malloc
KA A "pymalloc" malloc pymalloc pymalloc
e "pymalloc_debug]' malloc + debug pymalloc + de- | pymalloc + de-
bug bug
%A pymalloc ) % ffi | "malloc" malloc malloc malloc

JRA

WA pymalloc [ i
T

"malloc_debug"

malloc + debug

malloc + debug

malloc + debug

BEIA -

o %%k PYTHONMALLOC M348 B 1K .

« malloc: K H CHEERNRG /LA, CRE:

« pymalloc: pymalloc N 4 %.
o "+ debug”: By Python M 5B % 64381 491
o YA LT Y Python #47 .

11.7 BEXLAFES AR

3.4 B RE.

type PyMemAllocatorEx
T HBE WA FL s SR i . RSS9 5B

malloc ().

calloc ().

realloc () fil free ().

11.6. BAARESECRE
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15 S

void *ctx YERE NS HEANNH P L
XX

void* malloc (void *ctx, size_t size) A — AR

void* calloc(void *ctx, size_t nelem, size_t EE— IR A O B AR

elsize)

void* realloc (void *ctx, void *ptr, size_t SrBe—A A El R s RN

new_size)

void free(void *ctx, void *ptr) TERC— > PN A7

TE 3.5 P The PyMemAllocator structure was renamed to PyMemAllocatorEx and anew calloc
field was added.

type PyMemAllocatorDomain
FIRARG 7 Pl S A 28 . AT
PYMEM_DOMAIN_RAW
e PyMem RawMalloc ()
e PyMem RawRealloc ()
e PyMem RawCalloc ()
e PyMem RawFree ()

PYMEM _DOMAIN_MEM
e PyMem Malloc(),
e PyMem Realloc ()
e PyMem Calloc()
e PyMem Free/()
PYMEM DOMAIN_OBJ
e PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc/()
e PyObject_Free()
void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BRI E ) AR BT 2%
void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BCEAR E A WA O -
MIERTFAT, FIR T BCE AR B — R AE NULL 84T
Xt PYMEM_DOMAIN_RAW I, /& UAR LA LA Yo Bas i I, AR & 5 A 25 4

WER B Bed A28 1 ORI Z BT 2 Bids ), 2 i PyMem_SetupDebugHooks () BREUER
g1 i b BT 2R R IR T
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e, pyMem SetAllocator () AN EH:

e H[PA\JEPY Prelnitialize () ZJGPy_InitializeFromConfiqg () Z HiHTBRZEEH
JE SCRYINAF IS BCts o %] T T 2220 19 70 IO B 1 330 ML LAS A AT P A FR A (1140 Raw
Domain fVF/RCARTEAREA GIL WIS TR ) o TSR £ o B 2530 37 Sk TR .

o WIRAE Python B2 ¥IMak 2 )5 (BlPy_InitializeFromConfig () #HMAZIG) #iEM

WU 4 2 S5 TS st A0 B BUATI SRS . KDL AN RURE B BN AERE R SLAD A R AR A
XA

void PyMem_SetupDebugHooks (void)
B E Python 1 7 5B & 04 1R X # T DAKLIN A AR .

11.8 Python A& S ECaSRY IR $9-F

24 Python 7RI T, PyMem SetupDebugHooks () EREAEPython Fa4n45 10 WHEVE A, PAFE Python
WA Bics i B R - DA I N AP i

PYTHONMALLOC ¥f 5§ 4% & W 8% il T 78 A & 47 B X F 4% 3% 19 Python | 22 % 9 il & + (1 -
PYTHONMALLOC=debug).

PyMem_SetupDebugHooks () BRECAIME I THE A T PyMem_SetAllocator () 2 )JaR BT .

% 26 8 T T RR IR . AT A B 07 48 =X A Bl A8 40 IE A N B BT A T N fE 51 0xCD
(PYMEM_CLEANBYTE ) %, Bk NIEHFEST 0xdbD (PYMEM_DEADBYTE ) 7. WIEHWIE T T
7 0xFD (PYMEM_FORBIDDENBYTE ) [ “Z5 b5 M. XEF 1 RN KT RER Akl 77 5
$E ASCI F 4 H

IBATI A A
o AIXE APL i Sz Bl : Ak pyMem Malloc () SrREHINFFRAI PyObject Free ().
o FR G KRG OCE RN B A (Zh X R ) .
o R XZ IR ENE A (Zh X ) .

o K& 24 V& ] PYMEM_DOMAIN_OBJ (lll: PyObject_Malloc()) Fl PYMEM_DOMAIN_MEM (#:
PyMem_Malloc ()) $H) 53 FLas B BN GIL C A -

FEH SIS, W T tracemalloc SBR[ NFFERBEMBCHIAIE . HA Y tracemalloc IEAEIBER
Python WAFZM AL, - HNAFHRBERERRT, 4 & B[l

ik S=sizeof (size_t). IF 2*S NFIUIMEIEFDBE R N FHESEIA . PAFRIA R 2R,
Hor p AR 24 malloc 32540 realloc B pREFTIR B AGHAE (p[1:3] FRM * (p+1) ZMIFIEE] * (p+3)
ZEM BRI R R RS S 1A S Python Y1 R @ AR -

pl-2*S:-S] EAHIFFERMFIE. XA size_t, HRuHT (5 TTENAEREME TR .
p[-S] APIHRIRFF (ASCI F4F) :

e 'r' F/8 PYMEM_DOMAIN_RAW,

e 'm' /K PYMEM_DOMAIN_MEM,

e 'o' FJ/N PYMEM_DOMAIN_OBJ,
p[-S+1:0]1 PYMEM_FORBIDDENBYTE ({4 . Tk N RIS AT

p[O:N] Friif K47, i} PYMEM_CLEANBYTE (A TE, M TR RAIIGNAARG . ST
realloc 7 JEM) B BORTE KRB AFERISS , BUOMHT 9775 th & ] PYMEM_CLEANBYTE IR FE. 2

11.8. Python A #ESECES YR 585 219



The Python/C API, %7 3.10.18

P free Z BB, X 2E°7H5 2 1l PYMEM_DEADBYTE SRE5, PAT#RXT RG24
1 realloc 22 JEAY ARG K/ N NAFERIT, 2R IH 737 th & il PYMEM_DEADBYTE SRIH7E.

p[N:N+S] PYMEM_FORBIDDENBYTE (g7 . st R 5 AFIELE

PIN+S:N+2*S] {45 | PYMEM_DEBUG_SERIALNO ZZHf &l il (BRIAME I TR E ) o
—/NFAS, BRI A malloc 2 285, realloc 7 RAGEEHT B 1, K/l size_to WSR2 SR ]
T C“BEWIRINAE?, BUFA SR T MR T BOH RAE T UGB TR E WS, DA A
PR B[R] . obmalloc.c 9117 25 PR 4L bumpserialno() & BLJF 515 2 &A= B B ME—H# Ty, B BIAFFE
AR T DAy 50 15 R R T A5

A realloc 2 5 free 2 K HL kA FIAY PYMEM_FORBIDDENBYTE 47 R 52 4. MIVE 113
WO T, WIS U 2 5 A stderr, I FLESF K1 Py_FatalError() 1 1k 57—l B2 2 IR 2 24 L
PR SRR TRAN AR R LT M 4 AR . A AR A TR 200 A M 4, A
AT & 5] B EL 58 4 0 PYMEM_DEADBYTE (B% CURHUIY P AR 1) 5% PYMEM_CLEANBYTE
(R A 0 DA B )«

1E 3.6 UEM: PyMem_SetupDebugHooks () pREXILAE RELEMT ] A A 43810 Python | T/E. X4k
AR, TR T IAE ST tracemalloc RAREE /AL MAF G I E 2 . TH T IER S
PYMEM_DOMAIN_OBJ Hl PYMEM_DOMAIN_MEM 1 F 814 R 5ce 8 F B G 2 2 584 GIL,

7E 38 i FE ¥ F Y #L i O0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) #I OxFB
(PYMEM_FORBIDDENBYTE) . #f 0xCD . 0xDD F1 0xFD # AL DA{#i F§ 5 Windows CRT f1ix malloc ()
H free () HIFEIME.

11.9 pymalloc 43 fi 2%

Python 5 0 B A fa A i A WA /N & UNTF 8055 T 512 735) Ak B pymalloc 43 Tidds. &8 [ & K
JINA 256 KiB [ FR A 7arenas” [ ARG . X F R 512 A5 40, & Bl 2| pyMem RawMalloc ()
M PyMem RawRealloc () .

pymalloc J& PYMEM_DOMAIN_MEM (ffl 4l: PyMem Malloc()) Hl PYMEM_DOMAIN_OBJ (4] #i:
PyObject_Malloc ()) KA SEZE .

arena 43-fit. a8 I AN BRAL:
e Windows 1) VirtualAlloc () fil VirtualFree () ,
» mmap () Fl munmap () , GERAH,
o I, malloc() i free() .

] Python Ji # | —-without-pymalloc I, M2 M4 Be 4% KF 9% 45 0. 0 AT DATE 3 47 i (8 1)
PYTHONMALLOC' (ffl##: * PYTHONMALLOC=malloc' ) MIEASE & E .

11.9.1 BE X pymalloc Arena 43 Hip 2§

3.4 FiIRE.
type PyObjectArenaAllocator
FEA AR —A arena S BCERIEE MK . IXANEER A =AFEB

1 =

void *ctx YERE—ANSEEAR P BT
void* alloc (void *ctx, size t size) A ie—H size FTT Y X I

void free(void *ctx, void *ptr, size_t size) | BE—3eX
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void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

FRHL arena 73 L #R

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

15 # arena 4)fil s

11.10 tracemalloc C API

3.7 B fE

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

f£ tracemalloc fH AR EE—AN T BCH AR
WP E 0, HAAEIHR ] -1 oS EENAERARAFIR G B . QIREEH T tracemalloc MR [H] -2,
MR NAERE R R, TR A IR ER R

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

1F tracemalloc B P HUH IR EE— AT BCA A A0SR A AR IR B WA BRA AR AT H 1
AN tracemalloc #FZEF MR [B] -2, FWERME] O,

11.11 §5]5

PATR IR F Lt /NTTRR G, B PAGE VO G X idad I 45—~ s 48 M Python I 7L AY:

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
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;

57 P T ) 28 o R 4 A ] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf);
PyMem_Del (buf); /* allocated with PyMem New */
return res;

TEEEAE LA LA R G, Geih X Bl I s TAH R SR M R ORI . S b, X e i AR
WU ARV N AF APLIR , DAE BERHE & AN R 20 Bc i i AU ol 22 foefik . DA S AU P2 e & ik e, I
— AR fatal FOAETRE T PIREA R HE L BRI R 2> Hods -

char *bufl = PyMem_New (char, BUFSIZ);
char *buf2 = (char *) malloc (BUFSIZ);
char *buf3 (char *) PyMem Malloc (BUFSIZ);

(Rt
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(£ 50

PyMem_Del (buf3); /* Wrong —- should be PyMem_Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem_Del () */

B T 5 AEAL B R H Python Mk 54 A 77 B Y & K2 A, Python H Y Xt & 2 il it PyObject _New (),

PyObject_NewVar () flPyObject_Del () Fe4yr Bl FRERLAY -
XEBEREAEA KAMAHE C HhoE RIS R B N — & h iHiR

222

Chapter 11. J#EERE




cHAPTER 12

R

AFAIR TR SPGB i i i . BRI

121 7 F B EEMR

PyObject *_PyObject_New (PyTypeObject *type)
BEME: #aggl A

PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
BEME: #agT .

PyObject *PyObject_Init (PyObject *op, PyTypeObject *type)
BwEME: N7 A . Part of the Stable ABL I ERZRELFIVILGT | FHRALRALH 2 B S op. R I Y]
AAEIIRT SR . AR type WIZN RS S ARPRBLRAG M, DURECES I 204G T 5 A L Z 0 R B b . XY
HAl 7 B30 o

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
B A A3 A . Part of the Stable ABL BERJHREM PyObject_Init () —#f, I HEWIRILAS 5
PNANIE SRS Y

TYPE *PyObject_New (TYPE, PyTypeObject *type)
BEME: #4451 A . Allocate a new Python object using the C structure type TYPE and the Python type object
type. Fields not defined by the Python object header are not initialized. The caller will own the only reference
to the object (i.e. its reference count will be one). The size of the memory allocation is determined from the
tp_basicsize field of the type object.

TYPE *PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
B #ag il A . ] CIEIREEZEAL TYPE Fl Python HY2RAURIL type F3HiL—AH Y Python Xf 4.
Python Xf 42 3 U oA & LI FBA XA B BLR AR ZS TR T TYPE 5891 type %14
Htp itemsize TFBARMLNY size FRWME . BN T LI ERITH XS TEM 1 W P H 2R/
Xﬁﬁ%%ﬁ@éﬁﬁ 1 RF = BB A B R ) B PO AF 20 TE P T DA N B RO UCER, 3k T7 N4
[UIMEy €z
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void PyObject_Del (void *op)
Reiith pyobject _New () B Pyobject_NewVar () SFRLNAFIIN G . IE H XTSI type F-BUE
MHytp_dealloc EBRRREORTAM  JAHX AR EAG op XTI BARRA AT AT, PR 573 T
N2 E AR — R0 Python XF 4R .

PyObject _Py_NoneStruct
XXRIEH None —FEHY Python X4 . ‘BRI LA M Py_None ZUfH, ZEHIERTE A TR .

UL
PyModule_Create () 4rBLNAFFIEIEY itk

12.2 ARAMREHIE

KA AR T S Python IR RRAL . Xl T X LERy Z5 M (AR E A T 6 v

12.2.1 BRI RAEBF0E

fir 5 B Python Xt 42 &R 7E X 4 09 N A7 /R W JF 46 3B o 3 =
wpyvarobject KRR RIR, HLERA i — 20505 L, XL
HF G 7 Lo
type PyObject
Part of the Limited APL (Only some members are part of the stable ABL) FlT G XT & 2 RUAL B P R . X
& — ML T Python X XTIV FREN M EXT SR A PRI 55 105 BB, FE—ANl ) “RAT7 dmif
i, B LA XSS R EORIG X 2R B R e . AT AR R bR R PyOb ject,
B~ 1] Python X4 i 4R4EHER AT AR ER45 R PyObject . XL VT ML AGEE ] Py_REFCNT
Py _TYPE JEARTE -

type PyVarObject
Part of the Limited APL. (Only some members are part of the stable ABI.) This is an extension of PyObject that
adds the ob_size field. This is only used for objects that have some notion of length. This type does not often
appear in the Python/C API. Access to the members must be done by using the macros Py REFCNT, Py_ TYPE,
and Py_SIZE.

DB B, X B HPyobject

A L ) 4 Ml T T B A7 H A Python

1[‘*“; Elig

PyObject_HEAD

X —MNE R BRI AT AL K BERS G B U I i I . PyObject_HEAD A4 i A:

PyObject ob_base;

Z LifiPyobject WISCRY .

PyObject_VAR_HEAD
s MER BREEA S B AT AT ALK BER ORI Bl I 9% . PyObject_VAR_HEAD X4 e h:

PyVarObject ob_base;

Z W, L Pyvarobject 3RS .

int Py_Is (const PyObject *x, const PyObject *y)
Part of the Stable ABI since version 3.10. iR x 2R y X4, 5 Python i) x is v HH.

3.10 iR EhfiE

int Py_IsNone (const PyObject *x)
Part of the Stable ABI since version 3.10. JiX—"XTER 275 N None Bifil, 5 Python 1) x is None #{
]
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3.10 Fr e
int Py_IsTrue (const PyObject *x)
Part of the Stable ABI since version 3.10. JiX—"XTRZE N True B, 5 Python 1) x is True #{
[A] .
3.10 Fr e

int Py_IsFalse (const PyObject *x)
Part of the Stable ABI since version 3.10. JWiX—/ XI5 2E N False Bff], 5 Python 1) x is False
AHIA

3.10 i fE.

PyTypeObject *Py_TYPE (const PyObject *0)
ARHL Python XF 42 o fFAL.,

1R [B]—A~borrowed reference
i Py SET TYPE () HRECERE— RS LEA,

int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
WERXISE 0 RALN type MIRFIAERAE. HNLGREIE ., 4T Py_TYPE (0) == type.
3.9 FrihRE.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FEXR o FZRBLBEN type.
3.9 FhfE.

Py_ssize_t Py_REFCNT (const PyObject *0)

FRHX Python XF42 o W)5] 1AL,

TE 3.10 fREER: Py REFCNT () is changed to the inline static function. Use Py SET REFCNT () to set an
object reference count.

void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)

FERR o BB ITHEES BN refont .
3.9 BRI HE.

Py_ssize_t Py_SIZE (const PyVarObject *0)

FREL Python Xf4 o K/
Py _SET_SIZE () BRECREE—IRRIN.
void Py_ SET_SIZE (PyVarObject *o, Py_ssize_t size)

FIXTE 0 BIRIINEN size.
3.9 HTge.

PyObject_HEAD_INIT (fype)
R — N Pyobject R TRAIGMARE . R A

_PyObject_EXTRA_INIT
1/ typel

PyVarObject_HEAD_INIT (fype, size)
This is a macro which expands to initialization values for a new PyVarObject type, including the ob_size
field. This macro expands to:

_PyObject_EXTRA_INIT
1, type, size,
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12.2.2 e RHFTE

type PyCFunction
Part of the Stable ABL. J{T-7£ C 52K Z 41 Python W] XTI B AL . % BB iR E L2 1
PyObject* JESHRIMl—XAHEME. WAREHE A NULL, WP E— N2 DR AN NULL, W)
IR [MELR B A 150 Python Hh B8 8% 1) sREX AR BB . I PR AR [l — AN BT 5 |

PRENAY 2540

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords
Part of the Stable ABIL Type of the functions used to implement Python callables in C with signature
METH_VARARGS | METH_KEYWORDS. The function signature is:

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
Type of the functions used to implement Python callables in C with signature METH_FASTCALL. The function
signature is:

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords
Type of the functions used to implement Python callables in C with signature METH_FASTCALL |
METH_KEYWORDS. The function signature is:

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

type PyCMethod
Type of the functions used to implement Python callables in C with signature METH_METHOD |
METH_FASTCALL | METH_KEYWORDS. The function signature is:

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

3.9 B fE.
type PyMethodDef
Part of the Stable ABI (including all members). 4R —A9 TRZRBIN LI GAIER . RS 0T
B
const char *ml_name
name of the method

PyCFunction m1_meth
pointer to the C implementation
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intml_flags
flags bits indicating how the call should be constructed

const char *ml_doc
R 1] SUR AT HR R 2

The m1_meth is a C function pointer. The functions may be of different types, but they always return PyOb ject*.
If the function is not of the PyCFunction, the compiler will require a cast in the method table. Even though
PyCFunction defines the first parameter as PyObject*, it is common that the method implementation uses the
specific C type of the self object.

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either a calling
convention or a binding convention.

A BB 4R axX 2t

METH_VARARGS
AL TR R, oo R By PyCFunct ion. KBREIESZ A Pyobject* {H. F— 2
FT IR self 52 XTRERRE, TREMBIETS . 8-S (FEian 4R args) & —MUERITE
ZHHITCHNR . SESEH M PyArg ParseTuple () BiPyArg UnpackTuple () RALFRY.
METH_VARARGS | METH_KEYWORDS
WA XL TEAR Y YR PyCFunct ionWithKeywords 2RI, ZEREIEZ =ATE S self, args,
kwargs H.H1 kwargs j&—M 5 i K M F 2400 F B WUER R KEEFSE0N R DA NULL, X4t
BN RN PyArg ParseTupleAndKeywords () FALTHEY .

METH_FASTCALL
PR BB DO R L B S H X BVERIRAL PyCFunctionFast. H— BN self , HA
SR hFERSHN Pyobject* (HAUR BT = MES R SHER (B KE).

3.7 B fe.
£ 3.10 R 5 Pi: METH_FASTCALL is now part of the stable ABI.

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 vector-
call protocol: there is an additional fourth PyObject* 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.

3.7 B fE.

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
Extension of METH_FASTCALL | METH_KEYWORDS supporting the defining class, that is, the class that con-
tains the method in question. The defining class might be a superclass of Py_TYPE (self).

ZEANPyCMethod 2588 5¥F self ZJGHINT defining_class () METH_FASTCALL
| METH_KEYWORDS —¥f,

3.9 BRI HE.

METH_NOARGS
Methods without parameters don’t need to check whether arguments are given if they are listed with the
METH_NOARGS flag. They need to be of type PyCFunction. The first parameter is typically named self
and will hold a reference to the module or object instance. In all cases the second parameter will be NULL.

METH_O
Methods with a single object argument can be listed with the METH O flag, instead of invoking
PyArg ParseTuple () with a "O" argument. They have the type PyCFunction, with the self parame-
ter, and a PyOb ject* parameter representing the single argument.
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XA AN AR IR SO M 2 A e A2 AR IS0 o AT I A SR THERR 1 5E YR

o X TAEATS E T X R e 2 L B H T —1.

METH_CLASS
GITIRIFE R RN RN A REBBY LGN MBS, ERg T L7, KOT M
classmethod () P E EEPTEIERIZE

METH_STATIC
BITIERE 32 NULL A R R BALOIERNE —DNES. ESWl T #5855 %, KUTHEA
staticmethod () WEKEFTEIELER.

T3 AR R R PR ARBACR A MR T IEA 1055 — 1 3

METH_COEXIST
The method will be loaded in place of existing definitions. Without METH_COEXIST, the default is to skip re-
peated definitions. Since slot wrappers are loaded before the method table, the existence of a sq_contains slot,
for example, would generate a wrapped method named ___contains__ () and preclude the loading of a corre-
sponding PyCFunction with the same name. With the flag defined, the PyCFunction will be loaded in place of the

wrapper object and will co-exist with the slot. This is helpful because calls to PyCFunctions are optimized more
than wrapper object calls.

12.2.3 ipiaf REEBRRH

type PyMemberDef
Part of the Stable ABI (including all members). Hfi5 54> C G5 IR I GURIR I 28 2L0 JR T 5 H4 1K . &

FBA:
5] C %R g
name const char * | % 5 4 Fi
type int C gh5F R i s g 22y
offset | Py_ssize_t | HUSATEIAYPIRT G L5 0K i e (o 1 A7 o M S =
flags | int TR B B ok H s n] 5 By bR
doc const char * | J5 1] SCRYFAF R I N A

type F[PAE 54 Fh C RAMXT VL T i—A. 247 Python Hij A%l iy, B Rl
ZEH1 ) Python 2571,
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P C %A

T _SHORT short

T_INT int

T_LONG R
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBIJECT PyObject *
T_OBJECT_EX PyObject *

T _CHAR char

T_BYTE char

T UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

T_OBJECT Hl T_OBJECT_EX M X B ¥E F T_OBJECT iR [A] None % 7/~ H i 7 & NULL Ff H
T_OBJECT_EX 3| & T AttributeError., g2 il{fi /I T_OBJECT_EX HU{t T_OBJECT A N
T_OBJECT_EX PRTEJEME F#H del iEM]HL T_OBJIECT HIEHf.

flags A]PAK 0 FIR BE5 15 17 8y READONLY #/n HiE VM, i ] T_STRING {Eh type #IR
READONLY, T_STRING gt UTF-8 4qigts=. HA T_OBJECT Fl T_OBJECT_EX Ji% FiH]
PABEMNER . (CEATI29 A NULL).,

e B KB (ff Py Type_FromSpec () B 2K bl o& 4 6] B), PyMemberDef W DA 4 & 4§ 5k 1
B _ dictoffset_ , _ weaklistoffset_ il _ vectorcalloffset_ & X, XA
Xt & P tp_dictoffset, tp_weaklistoffset Mtp_vectorcall offset, A1 W H
T_PYSSIZET H READONLY K5E X, filfn:

static PyMemberDef spam_type_members[] = {
{"_ _dictoffset__ ", T_PYSSIZET, offsetof (Spam_object, dict), READONLY},
{NULL} /* Sentinel */

bi

PyObject *PyMember_GetOne (const char *obj_addr, stxuct PyMemberDef *m)

FHLE T-Hbdik Get an attribute belonging to the object at address obj_addr F RN ENE. ZEMHHEE
PA PyMemberDef m RfiR ). HAEEHRE] NULL,

int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)

AT (L HUAE obj_addr AT S (RHERE B BINT 4 0, BERELAY )R PyMenberDef m ik, W3l
RS O 7 56 IO ] 0

type PyGetSetDef

Part of the Stable ABI (including all members). T i€ SLEMT AR GEHE B0 U7 19 ) 25014 . 753
ZPyTypeObject . tp_getset ML AL,
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21 C xR 2R

name const char * | JEM4 R

get getter T IRBUBTER C gL

set setter TS s PR Tt C RS, AR I I s o o H e
doc const char * | B IE R F45ER

closure | void * optional function pointer, providing additional data for getter and setter

get REHEZ > Pyobject* 5 (SEH) Fl— A REFREN OB closure):

’typedef PyObject * (*getter) (PyObject *, wvoid *);

BN TE IR (]S R 5 | P S KR IR o] NULL H 3 573

set WEUHEZ WA Pyobject* JEZ (SLHIMEBLE M) F— R EHE GRIKAY closure):

’typedef int (*setter) (PyObject *, PyObject *, wvoid *);

XF T R MR BR F 1 DL 26 — AT S NULL. RIS IR IE] O SRR MO iR ] -1 08 R

12.3 TR

Python X R A4 i L 21— NG IR th Ve i SO BS54 IK: PyTypeob ject ZER, FEBIXFG T A
B IMEAT PyObject_* ok PyType_* BBORALIL, (HIFRIZUEANZ L Python WL FF S IBOGERIIARTY . X
YO ZIE X RAT RS, BT A E N TR AR RS AR B BAT Ay S BB 2 2 ) 7 AR B AR B

GRZBARERTIR L, REF R K XA KA S PR RBRS QA T RERE, K2 C Bk
FeEt, BEAREFSCIL T RBI R —/NER . AT RA A R IO T B X BRI I E A TS

BRI A T A

BTN HIRES % BT NRIL T POE TPy Typeobject M SCRIUTIARIHI T

12.3.1 BRESE

"tp HiE”
PyTypeObject f&{r! e A B =
822

QT DI
<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 * Figia %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * Figis %
tp_as_sequence PySequenceMethods * FAEAs %

TR
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PyTypeObject f& i e kAL B =
IS

QT DI
tp_as_mapping PyMappingMethods * F g %
tp_hash hashfunc __hash__ X G
tp_call ternaryfunc _ call__ X X
tp_str reprfunc _str X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X G
tp_setattro setattrofunc __setattr__,  delattr X X G
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * __doc X X
tp_traverse traverseproc X G
tp_clear inquiry X G
tp_richcompare richcmpfunc _lt ,_le ,_eq_,__ne X G

g, __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 ?
tp_new newfunc __new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * _ bases_ ~
<tp_mro> PyObject * __mro__ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses___
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc

V0 SES AR R (kL) B,
<>t AES NI A FRTERT AR I BEA NULL HF4e it Ry .

[0: I 3= WA PR BE ARG -

<R> (N4 T BoR bR 1 (R iR NULL).

2%

”(”: PyBaseObject_Type Wik E
PT”: PyType_Type WAE.

"D BRI (U oA 8 Ty NULL)

123, EBMR
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FHEGL
B FE WA E
am_await unaryfunc __await__
am_aiter unaryfunc __aiter__
am_anext unaryfunc __anext__
am_send sendfunc
nb_add binaryfunc _add___ radd__
nb_inplace_add binaryfunc __dadd__
nb_subtract binaryfunc _sub___ rsub__
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul___ rmul__
nb_inplace_multiply binaryfunc _imul__
nb_remainder binaryfunc ~_mod__ __rmod__
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod__

_ rdivmod___
nb_power ternaryfunc __pow__ _ rpow__
nb_inplace_power ternaryfunc __ipow__
nb_negative unaryfunc __neg
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_1lshift binaryfunc _ Ishift_ _ rlshift_
nb_inplace_lshift binaryfunc __ilshift__
nb_rshift binaryfunc _ rshift _ rrshift_
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and__ _ rand__
nb_inplace_and binaryfunc _ dand__
nb_xor binaryfunc __XOr__ __ IXOr__
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__

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”: %ﬁ
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 Y -

DR
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F2-4FW

R HKE! HHRAE
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__
sq_repeat ssizeargfunc __mul__
sg_item ssizeargfunc __getitem__
sg_ass_item ssizeobjargproc __setitem___

__delitem__
sq_contains objobjproc __contains__
sq_inplace_concat binaryfunc _ dadd__
sqg_inplace_repeat ssizeargfunc __imul__

bf _getbuffer

getbufferproc ()

bf_releasebuffer

releasebufferproc/()

123, EBMR
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FE{L typedef
typedef SH%R A EES:]
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
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 *
34 ____ Chapter12. JiSstll%s
descrsetfunc nt
PyObject *
PyObject *
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WESREEZ KR typedef BHHEZTEAFELE .

12.3.2 PyTypeObiject X

PyTypeObject BZ5HE X ATPATE Include/object .h iR E|. KT HHESH, AR TH PR E X:

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

CFoiaks:)
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(£ 50

/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;
} PyTypeObiject;

12.3.3 PyObiject #di{i

KRR LMY R T Pyvarobject 4itl. ob_size %&Hﬁ:ﬁﬁuﬁi(ﬁﬂ type_new () G, #HHET
RIBEMRIIH) . R Py Type Type OuRA) &Hiafbtp_itemsize, XEMWEE EI’J%WJ (RPEBINT4) 2
MEA ob_size FE.

Py_ssize_ t PyObject .ob_refent
Part of the Stable ABL X2 2A 2 15| 1%, H PyObject_HEAD_INIT ZE#IUEIL N 1. 3BT
TFish w0 2, FRAEH (LI ob_type REHRAD FLWMAZ AL (T2
Aopmuay KA 7, LBl H kXA .
Pk :
T RACRYE AR M FEL

PyTypeObject ¥*PyObject .ob_type
Part of the Stable ABL iX 2 8B RAY , Hem) ik it 2 7ok AY , Bl % PyObject _HEAD_INTT [SHUR
fgwIaatl, ERE RSO 2 sPyType_Type . Tmﬁ?ﬁbjﬁ‘&?ﬁ/\ﬂ“ JEAR L 22 /DAE Windows I

A, gnias AR R — A B Ae . DL RIS I 4 % NULL 453 PyObject HEAD_INIT
¥ ELERLH IR (LR T M GO P T 2 BRI P B IR ey

Foo_Type.ob_type = &PyType_Type;
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This should be done before any instances of the type are created. PyType Ready () checks if ob_type is
NULL, and if so, initializes it to the ob_t ype field of the base class. PyType_Ready () will not change this
field if it is non-zero.

ok :
BT RBI0K .

PyObject *PyObject ._ob_next

PyObject *PyOb ject ._ob_prewv
XL BN AEE X T % Py_TRACE_REFS W72 H (2[4 configure --with-trace-refs
option) o
H PyObject HEAD_INIT ZEMFTRFEAIRILAI N NULL o XT3 Ao meayxd %, X NFEBIAL N
NULL o XFa 40 meadnd %, XA T B TR0 S0 23 _Er G TG s s sE &
BN H T &M H M, HEiME—H &2 sys.getobjects () R, HEWRE THEL
PYTHONDUMPREF'S I}, FTEIZATAEHRINATIIRTE BRIRT A -

Aok :
P B S TR BGR .

12.3.4 PyVarObiject #&{iL

Py _ssize_t PyVarObject .ob_size
Part of the Stable ABL X474 5 feoy i 43 2, BIIZPIR N 0. XTah Aoy £33 2, %F
B HARRIR NS o

ok :
TREUR YR I T B .

12.3.5 PyTypeObject #&

Each slot has a section describing inheritance. If PyType Ready () may set a value when the field is set to NULL
then there will also be a "Default” section. (Note that many fields set on PyBaseObject_Type and PyType_Type
effectively act as defaults.)

const char *PyTypeObject .tp_name
Pointer to a NUL-terminated string containing the name of the type. For types that are accessible as module
globals, the string should be the full module name, followed by a dot, followed by the type name; for built-in types,
it should be just the type name. If the module is a submodule of a package, the full package name is part of the
full module name. For example, a type named T defined in module M in subpackage Q in package P should have
the tp_name initializer "P.Q.M.T".

XF ) S fieay KA 5, RNCARBAFR, MERA RN ' __module ' SMME R LRTFAE
R

XFR A ey KR %, p_name TR WG RS RIE—A RS Z AT AR
__module_ JEMEVIM, Mf)a—MrisZEHHTANERA{EN __name_ JEMETI.

WS RAFAER S, WA p_name FEASEN _name_ JEMVII, i _ module_ JRHEM %
A (AR B, W1 SOPFR) . X Bk R AL G AT pickle, 5N,
pydoc BIEHHEL SCR LR 291 1% 260

ZTFBORA N NULL, ‘Ef&PyTypeObject () FME—RAATE (B TIEM tp_itemsize PAFM).
Hok :
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TRBURIIR I T B

Py _ssize_t PyTypeObject.tp_basicsize

Py _ssize_t PyTypeObject.tp_itemsize

A 1 T 28 BT DAV I 2R B S Bl A7 S B AR RN

FAAEPIRR R B 2 KIERBIR KM Hep itemsize FERNE; HA WK SLHIHRE
Hep_itemsize FERANE. T EAREERELOIMIER, Frg LBl m KNSR, B4R

Htp basicsize Z5H.

For a type with variable-length instances, the instances must have an ob_size field, and the instance size is
tp_basicsizeplusNtimes tp_itemsize, where N is the “length” of the object. The value of N is typically
stored in the instance’s ob_size field. There are exceptions: for example, ints use a negative ob_size to
indicate a negative number, and N is abs (ob_size) there. Also, the presence of an ob_size field in the
instance layout doesn’t mean that the instance structure is variable-length (for example, the structure for the list
type has fixed-length instances, yet those instances have a meaningful ob_size field).

The basic size includes the fields in the instance declared by the macro PyObject_HEAD or
PyObject_VAR_HEAD (whichever is used to declare the instance struct) and this in turn includes the
_ob_prev and _ob_next fields if they are present. This means that the only correct way to get an initializer
for the tp_basicsize is to use the sizeof operator on the struct used to declare the instance layout. The
basic size does not include the GC header size.

KTRFFRIUERT QRS 4 H R B E 055, WMl tp_basicsize WERALER. Blan: f&R
WAL T — double F4l., tp_itemsize ?jt;,g sizeof (double) . &7 A FATH
fftp_basicsize f& sizeof (double) MfEEL (RIEIXE double EY]XT?‘FET)

XFFARTRA AR BESCBIRRAL, %7 BRI NULL,
Aok :

Yo BUORS i T 2R i AR R. AR B AR R — /\HHE??EI’Jtp itemsize, HRALE T IA AP
4%“tp itemsize WHARRNFBFTENRA LA (RBuk F Rt A%m B .

destructor PyTypeObject .tp_dealloc

TR SEBIATA BB FE 5. IR ARPRIER B SE B IEA 2R GRIB R BIX 4 None Rl ELlipsis
HREE), TR ALZIE SGXA PR KBRS -

’void tp_dealloc (PyObject *self);

The destructor function is called by the Py DECREF () and Py_XDECREF () macros when the new reference
count is zero. At this point, the instance is still in existence, but there are no references to it. The destructor
function should free all references which the instance owns, free all memory buffers owned by the instance (us-
ing the freeing function corresponding to the allocation function used to allocate the buffer), and call the type’s
tp_free function. If the type is not subtypable (doesn’t have the Py_TPFLAGS_BASETYPE flag bit set), it
is permissible to call the object deallocator directly instead of via tp_free. The object deallocator should be
the one used to allocate the instance; this is normally PyObject_Del () if the instance was allocated using
PyObject_New () or PyObject_VarNew (), or PyObject_GC_Del () if the instance was allocated us-
ing PyObject_GC_New () or PyObject_GC_NewVar ().

If the type supports garbage collection (has the Py TPFLAGS_HAVE_ GC flag bit set), the destructor should call
PyObject_GC_UnTrack () before clearing any member fields.

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR(self->ref);
Py_TYPE (self)->tp_free ((PyObject *)self);
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Finally, if the type is heap allocated (Py_ TPFLAGS_HEAPTYPE), the deallocator should release the owned refer-
ence to its type object (via Py_DECREF ()) after calling the type deallocator. In order to avoid dangling pointers,
the recommended way to achieve this is:

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free(self);
Py_DECREF (tp) ;

}

Aok :
WP BT R AR
Py _ssize t PyTypeObject .tp_vectorcall_offset

—NFXT A FH vectorcall 3 SEERR FX 5 09 SE 091 % R B T BE R AL i, X e —FhEL R B tp_call
AR R

This field is only used if the flag Py TPFLAGS HAVE_VECTORCALLis set. If so, this must be a positive integer
containing the offset in the instance of a vectorcallfunc pointer.

The vectorcallfunc pointer may be NULL, in which case the instance behaves as if
Py TPFLAGS_HAVE_VECTORCALL was not set: calling the instance falls back to tp_call.

(LB T Py TPFLAGS _HAVE_VECTORCALL FYULMAE cp_call IHIHRIATH T vectorcall-
Sfunc PRE—E. XA]PAENNE tp_call K PyVectorcall Call () FsEF,

% e Ttis not recommended for eap types to implement the vectorcall protocol. Whenausersets __call_
in Python code, only #p_call is updated, likely making it inconsistent with the vectorcall function.

e 3.8 HUCEEE: 78 3.8 iZ A, X MEAIPEar 44N tp_print. 7E Python 2.x W, BRI T EIEI LIS
7F Python 3.0 2 3.7 1, ERAHMEH

Aok :

This field is always inherited. However, the Py_ TPFLAGS_HAVE_VECTORCALL flag is not always inherited. If
it’s not, then the subclass won’t use vectorcall, except when PyVectorcall_ Call () is explicitly called. This
is in particular the case for heap types (including subclasses defined in Python).

getattrfunc PyTypeObject .tp_getattr

— R IR L AT A SR ] AT

ZFBEFH. YEgE X, MiEMtp_getattro f{E—EE, HEZ A CFIFRSEER
INJEYES , A E Python “FAFHRXTA

Mok :
A3H: tp_getattr, tp_getattro

REBRASW T Mep _getattro frgkik: M7 tp getattr fltp_getattro ¥JHy NULL B}
ZTRBE N EERIEN YK tp_getattr fltp_getattro,

setattrfunc PyTypeObject .tp_setattr

/I 17 RS DA B AT e S P T e

ZTFBEFH. YEgE X, MiEMtp_setattro f{E—EE, HiEZ A C FIFRSEER
NJEMES , A E Python “FAFERXTA

Bk :
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SyeH: tp_setattr, tp_setattro

ZFEEWTRBEMep _setattro kR : K TRABWtp setattr fMltp_setattro YK NULL

HZ T REEG R M BRI R BRI R tp_setattr flltp_setattro,
PyAsyncMethods *PyTypeOb ject .tp_as_async

1 — SIS TE C 2RH 3 Hawaitable Flasynchronous iterator HpS X GAH K IR 57 B B in &5

Ffk . S5 s ik T IR .

3.5 BiRTIEE: fEZ BiRFR A tp_compare fil tp_reserved.
ok :

tp_as_async FEAXWAK, (HIrE S FESWERMANK.

reprfunc Py TypeObject .tp_repr
— B T NE R repr () MRREIY ATEEEET

%A 5 Pyobject_Repr () B

PyObject *tp_repr (PyObject *self);

PR L AR 0] — AN AFER B Unicode X . FERIAEEOLF , ZpRAN 2R Ml — PR Hs, 20 HA%
fieval () i, REA GRS, iR bl —NRAMFEERXIR . MR AAT, WE R 2R [0

—ANPA < TERFFRA > SRR AT R HERT O R A SR AMER AT .
Aok :

BT B e T 2RRAK

BRIk

WERARBLEIL T B, MR <$s object at $p> JBRITFAFR, H s RN IBA R, sp £F

B X G A .

PyNumberMethods *PyTypeObject .tp_as_number

RIS AR R R EE, A RS ST e B R ) B

F A FLEMR

Aok :

tp_as_number FEASHARK, (HFHEWTEREBEHAMIMEK.
PySequenceMethods *PyTypeObject .tp_as_sequence

R — ISR EE, H s S AT RSP A K 7B

&gtk

Aok :

tp_as_sequence FEAXIWMHR, HIrEHTERSPERAMAK.
PyMappingMethods *Py TypeObject .tp_as_mapping

R — IS RIS, i A RS AT P SR A ) B

Af IR,
ok :
tp_as_mapping FEASYHEK, HIESHFESH MK,

hashfunc PyTypeObject .tp_hash
—ANEISEEL T N E AL hash () AR B T dE4T .

HE X 5pPyobject_Hash () WAHE]:

X B SO S LA

XL B SO I/ 7

XL B SO L e A
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Py_hash_t tp_hash (PyObject *);

—1 AAEAIE R R MMERGR ] S A (A T AR R R, R B R TR ] -1,

When this field is not set (and tp_richcompare is not set), an attempt to take the hash of the object raises
TypeError. This is the same as setting it to PyObject_HashNot Implemented ().

B g B N PyObject_HashNot Implemented () DAPH IR AL ZERIGKIRIE 757V . 15 Python
JEX AR _ _hash_ = None MY, 5 isinstance (o, collections.Hashable)
IEffRE] False.. R GIRMZ UL : 7E Python JZ % & — 1K1Y __hash__ = None &fifif
tp_hash FE{ X E NPyObject_HashNot Implemented (),

ok :
4yeH: tp_hash, tp_richcompare

ZFERSW TR tp_richcompare —4kHK: M TRA W tp_richcompare Mltp_hash ¥k
NULL BF2RBL R4k &K t p_richcompare fMltp_hash.

ternaryfunc PyTypeObject .tp_call

— AN AR S BTG 4 ) sR B R B QRS2 TR R B Y S NULL. H A4
Ypyobject_call () WA

PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs);

ok :
WP B AW TR K .

reprfunc Py TypeObject .tp_str
—ANAIER SN E str () BAEM R EE . (EEEE st BIER — P REL, str () B2RH%E
B R 32 WWL%ﬁthJH%PyObJect str() i %BT?%%VE, MPyobject_Str () ¥z
)

HEZ 5pyobject_str () B

PyObject *tp_str (PyObject *self);

R AITIR 0] — AN A B Unicode X5 B Y04~ “IUF" IIXIRFAFRIORER, RO
FEEAE print () RECTSHAA AR RRER

Aok :

WP BT R BAK .

BRik:

YRR EZFEN, HHHPyobject Repr () KB —MFERFRFRTEN.

getattrofunc PyTypeObject .tp_getattro
— R AR M AT Hp R B T

HEZ 5Pyobject_GetAttr () IFHE:

PyObject *tp_getattro(PyObject *self, PyObject *attr);

LT R % P BEBN PyOb ject_GenericGetAttr (), B T AIN GIE M@ )72
Aok :

Syl tp_getattr, tp_getattro
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REBSWFRF tp_getater —RYkEK: BFHRAMtp_getattr fltp_getattro ¥k NULL it
TRABVE RN YRR tp_getattr flltp_getattro,

RN

PyBaseObject_Type @JEHPyObj ect_GenericGetAttr ().,

setattrofunc Py TypeObject .tp_setattro

— A8 1) PR DA T 35 FE R 5 S PR ) T e R 4
HA & 5pyobject_SetAttr () HIFHFE:

int tp_setattro (PyObject *self, PyObject *attr, PyObject *value);

U A, IE 0 SRR R value ¥ O NULL SR M B JE k. Gl F AT DA O7 (MR % 5 B
MPyObject_GenericSetAttr (), XM TIXANELELEFEE X,

ok :
I tp_setattr, tp_setattro

ZFEBEaW TRA R cp_setattr — 4K : L TEAWtp setattr Mltp_setattro ¥k NULL
I FRABUE RN 4K cp_setattr fltp_setattro,

BN

PyBaseObject_Type [fiflPyObject_GenericSetAttr().

PyBufferProcs *PyTypeObject .tp_as_buffer

1A G S G DX T R GO O 10 7 B IR SS A TR (R 18 5T o X 287 BLR SO B W22 o
ERS R FL

oK :
tp_as_buffer FBIASYAMEK, (HEF 507 BSPHMAR.

unsigned long Py TypeOb ject .tp_£flags

% T BRI 2 A AR AR . SESETEAR AR B TR 0 S AR TE X ) — BB TR U T e B 2R
Mg (8ilidtp_as_number, tp_as_sequence, tp_as_mapping flltp_as_buffer 3| {P"
JREERAR) R ETEL, ENEDT R EIEARRRARG WA AR LR E W, e IR
B F B N AT 1 6] 5 B gt B Ay 51 NULL {H.

MoK :

Inheritance of this field is complicated. Most flag bits are inherited individually, i.e. if the base type has a flag
bit set, the subtype inherits this flag bit. The flag bits that pertain to extension structures are strictly inherited if
the extension structure is inherited, i.e. the base type’s value of the flag bit is copied into the subtype together
with a pointer to the extension structure. The Py_TPFLAGS_HAVE_GC flag bit is inherited together with the
tp_traverse and tp_clear fields, i.e. if the Py TPFLAGS_HAVE_ GC flag bit is clear in the subtype and
the tp_traverseand tp_clear fields in the subtype exist and have NULL values.

BRik:

PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.

PLfEnD:

HElE X TRANAAME; ATAMER | S8 EA1#1T OR 2R AT Mtp_flags FE M {H,
FPyType_HasFeature () 5 —ANKBM—ATEARME p F1 f, A tp->tp_flags & f @
R AEEAE.

Py TPFLAGS_HEAPTYPE

This bit is set when the type object itself is allocated on the heap, for example, types created dynamically
using PyType_FromSpec (). In this case, the ob_type field of its instances is considered a reference
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to the type, and the type object is INCREFed when a new instance is created, and DECREFed when an
instance is destroyed (this does not apply to instances of subtypes; only the type referenced by the instance’s
ob_type gets INCREFed or DECREFed).

Aok :
777
Py TPFLAGS_BASETYPE
LI T DS — 2R E ST LR AL B . AR LR R B, 2R 2y
Teiw AU (FBUT Java HrEg final” 28)
Aok :
777
Py_TPFLAGS_READY
LHPRARRIEIL Py Type Ready () Yo &L BILIHZ R R BLRCE
Aok :
777
Py_TPFLAGS_READYING
MpyType Ready () RAEHIIRA ISR G e b % LURF L RF 1 1
Aok :
777
Py_TPFLAGS_HAVE_GC
This bit is set when the object supports garbage collection. If this bit is set, instances must be created us-
ing PyObject_GC_New () and destroyed using PyObject_GC_Del (). More information in section

1 2% % % A & 3EHE PR35 38 = k. This bit also implies that the GC-related fields tp_t raverse and
tp_clear are present in the type object.

Pk :
Group: Py _TPFLAGS_HAVE_GC,tp_traverse, tp_clear

The Py TPFLAGS_HAVE_GCflagbitis inherited together withthe tp_traverseandtp_clear fields,
ie. if the Py TPFLAGS_HAVE_GC flagbitis clear in the subtype and the tp_traverseand tp_clear
fields in the subtype exist and have NULL values.

Py_ TPFLAGS_DEFAULT
This is a bitmask of all the bits that pertain to the existence of certain fields in the type object and its extension
structures. Currently, it includes the following bits: Py_ TPFLAGS_HAVE_STACKLESS_EXTENSION.

Hok :
777
Py _TPFLAGS_METHOD_ DESCRIPTOR
XA FE BT S AT AT ARG T ¥
RN type (meth) E TR, BA:

e meth._ get_ (obj, cls) (*args, **kwds) (H ¥ obj A & None) % /W % 1y T
meth (obj, *args, **kwds),

e meth._ _get_ (None, cls) (*args, **kwds) WHZEHT meth (*args, **kwds).

BEEAR A obj .meth () XARMIAT IR A B ILIL: EXFEERN ob) . meth BIRRIGIIEY <48
TETTIR” X5

3.8 FriRHIfE.
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Aok :

This flag is never inherited by /eap types. For extension types, it is inherited whenever tp_descr_get is
inherited.

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_ SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py _TPFLAGS_DICT_ SUBCLASS

Py TPFLAGS_BASE_EXC_SUBCLASS

Py TPFLAGS_TYPE_SUBCLASS

XTI Y Py Long. Check () & RE PR & — A 2REL 2 R A N E BB 125, XN %
FHR He iz A anpyobject _TsInstance () BEHHRE, 4k& H N ERBR H & LA Y4
BRI ep flags, 155 XAER) B4 22 B AR 15 R R (5 FH fo) A0 I A 28 17 18 BEAS [
AT

Py _TPFLAGS_HAVE_FINALIZE

YRR P tp_finalize RIS BEX AN HAR(L.
3.4 B HE.
3.8 MR ERR: IR AR 21, RO R & B RS i h R A7 AE tp_finalize

&L

Py TPFLAGS_HAVE_VECTORCALL

WA T vectorcall WSl ISR BEX A . S tp_vectorcall_ offset T BN
ok :

This bit is inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL

3.9 B HE.

Py TPFLAGS_IMMUTABLETYPE

VAR PR BN R B E IR LR SR R M TC R e i U s
PyType_Ready () £xHBIx#4A KA W HIXANERR .

ok :

AR A AR

3.10 Fr R Tihe.

Py TPFLAGS_DISALLOW_INSTANTIATION

AFVFRIRBERB LB K tp_new BH NULL I HASTERBFAF A __new__

i
XA ER LA EZ R RE, MAREZ G B, &0 5E%EHH
M PyType_Ready () ZHi#BE

MMH tp_base i NULL B# sPyBaseObject_Type fltp_new § NULL MZEARSAEHS A %K
o HhRE.

Aok :

AR SPAR . g, TRENGEPELOIML, BRAFENSREE TN NULL ) tp_new GXH
fEi C APTSEH).
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TR B8R I E AL — AN S AR S B T2 (B A%} Fabstract base class), 357018 FH ILIE
bro. BREMEER, iktp new JXFFIE0TH.

3.10 Fif I fE.

Py TPFLAGS_MAPPING
IEAS AR 48 B2 28 1) 5L 61 AT DATERE A mat ch AARSEA H AR PCECBLS B . & AL
T2k collections.abc.Mapping i B E, HAEHEN collections.abc. Sequence
O

i Py TPFLAGS MAPPING and Py TPFLAGS_SEQUENCE are mutually exclusive; it is an error to
enable both flags simultaneously.

Mok :

This flag is inherited by types that do not already set Py TPFLAGS_SEQUENCE.
S

PEP 634 — 45t {LfiaCUiie: M

3.10 Fr i EBE.

Py TPFLAGS_SEQUENCE
XA FEARR A 48 BHIZ S 5L 6 AT AYE R F A mat ch RSB H ARES IERCFAIAL . B SFE M Ek
124k collections.abc.Sequence B HEIEE, HTEHMN collections.abc.Mapping
B U 1

s Py _TPFLAGS _MAPPING and Py TPFLAGS_SEQUENCE are mutually exclusive; it is an error to
enable both flags simultaneously.

Aok :
This flag is inherited by types that do not already set Py TPFLAGS_MAPPING.
Z W
PEP 634 — 45t (LS : AL
3.10 R E fE.
const char *PyTypeObject.tp_doc
— TR i 4 A RN SOR AT AR I LA NUL S5 C PATRR ISR EE . 58T P aR 2K
BURIZEASB] B doc_ J@ts
Bk :
XATFE R RAGK.
traverseproc PyTypeObject.tp_traverse

An optional pointer to a traversal function for the garbage collector. This is only used if the
Py_TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

H 5% Python B3R AW A 245 BTHE AT 5 2 7 S F ph s kel —Jih & & .
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The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typical implementation
of a tp_traverse function simply calls Py_ VISIT () on each of the instance’s members that are Python
objects that the instance owns. For example, this is function local_traverse () fromthe _thread extension
module:

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 EPy VISIT () AUREZETT DASINAERAE ] IR B . BSRIEAFAE—14 self->key WA,
{HE H e NULL 5 Python “A4FH [ i AN BB A GRS | H AS—343

TET— T, BIAEARJNSE oA B B AN 2 A G5 | F B384, AE ARl Bh AR 4T3 S8 vT BB AR 22
iR BRIt gc B get _referents () MRECRHSIEE .

Bl MU ep_traverse W, ATSLBIHT #F B (LR FRI BRI 51 R) A AT
Mo ZEBIRAE, AR MRl cp_weaklist WO SCRFHTIN, ABASCHFHER (p_weaklist Firii
] B 50) R AT L ASRERET ) PR SE Bl A BRI 45 100 B S5 5| (3551 I8 RGO K Sy
555 HALH], (RSB B f A CERAsRT T, PR BIGE S Bl A e B AT SV F B ER) «

THHEE Py VISIT () TR local_traverse () W visit fl arg TBZHFIEEMN AR, NEREE Y
ZEAT.

E N U U B [P = i SR N O 1 = R e R £ S T A = (OB B R @ AL il
WPy TYPE (self), Wil ] Hfh iy Bl 22 (Bldn— el #E2E) 0 tp_traverse ¥
WAL ZFEH 5. R XA, BN S nT BE A 2ol a1

TE 3.9 BUE M HenBeRBYNY 241/ 7) tp_traverse H1f#) Py_TYPE (self) . FER ¥ Python fiiAsHr,
T bug 40217, IXFRERA] BE S S 8E RIS TP & AR ARt

Bk :
Group: Py_ TPFLAGS_HAVE_GC, tp_traverse, tp_clear

This field is inherited by subtypes together with tp_clear and the Py TPFLAGS HAVE_GC flag bit: the flag
bit, tp_traverse,and tp_clear are all inherited from the base type if they are all zero in the subtype.

inquiry PyTypeObject .tp_clear

An optional pointer to a clear function for the garbage collector. This is only used if the Py TPFLAGS _HAVE_GC
flag bit is set. The signature is:

int tp_clear (PyObject *);

tp_clear MG BREC T ARAT BR[0T SR AE R PRI AP 2 AR5 1 . EASRUL, REHRIRT
A tp_clear WMELAEE—E AT T IER . SR MU i e, F+ HAA L BE e 2
fefitcp_clear B, BN, JCAHRMA LTI _clear B, FNA W HEIEMEETCARAS
HIRERS A AR o clear BREAAUR PASTRAT M & e AL 06 ER . XA e L RIAE
By, I HAR D AR cp_clear WY B .

tp_clear WSEBLN 24 EFFSLBIHE AL G 1 AT BE N Python XFGTIHT, FH-RFHE X L8 18 B K461
N NULL, 4Ry 5B
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static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

}

WY Py CLEAR () 7%, RiERRGI ARG R w5 X 505 | A ZAE T [ i B S 0 52
FEEH SN NULL 2 5 A REMcREL Gt Py DECREF (). X2 B | T RE 2 S8t St
SRR, Al e —HEER A DG Bl Hon] E AL I AT R Python AURS (T IR B 1 5 X R 1Y
AL 5 | ) o PRI AR T REFRK G self , IR 20X IR 1A B & X SR 14 NULL
?Jt/%;lliﬁ B, XK self MAERE SN RPN . Py _CLEAR () FAFLAZE R WUF AT IE
(o

HER tp_clear FAE & RAELBIBIIE ML IR . BIAT, 45 VR AR E X S
JAE, WA S R ARSI Bl g 2 B tp_dealloc,

H R tp_clear REHRITHIGRS H, AT EIERIFE & IXT4L a0 Python 24552 ) Python
BH, CNIES SRS A 505, ES &) 458 Python X142, HaEHRAtp_dealloc
PRECEM L cp_clear AR E,

7 % Python B3 [FIICH A 245 BT FE 13 % %2 S 3R el — A F .
Pok:
Group: Py _TPFLAGS_HAVE_GC,tp_traverse, tp_clear

This field is inherited by subtypes together with tp_t raverse and the Py TPFLAGS_HAVE_GC flag bit: the
flag bit, tp_traverse, and tp_clear are all inherited from the base type if they are all zero in the subtype.

richcmpfunc PyTypeObject .tp_richcompare

—ANATRERY R A E LR R R, R A

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

BB Py TypeObject g LRI LA .

% RN 2 (0] FLBE 25 58 GE N Py_True B Py_False). WIRAKE LIHKIZHE, ELAIR[
Py_NotImplemented, HISREA T HARGE RN EMARE] NULL H3EE—A 55 &0

PN EEYE X HEtp_richcompare flPyObject_RichCompare () I =AZ%:

B E XfE8
Py LT | <
Py_LE | <=
Py _EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=

FEX PN 2R T Wi s 5 0 LR ek 4k

Py_RETURN_RICHCOMPARE (VAL A, VAL B, op)
MZBR BRI Py_True B Py_False, XHURT HEASR. VAL_A FI VAL_B A2 Al 3d i
C W BEAFHATHET I (B, BT C 3B EF M) « 58 =S EEE G Kz A,
YPyobject_RichCompare () IISE—+FE.
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1R EUE R — i 1 strong reference
BAERRURIN , AFBEE SR T MR AR ] NULL,
3.7 FiihRE.

Bk :

4yeH: tp_hash, tp_richcompare

GT B PRI tp_hash —E4kHK: B FRAN) tp_richcompare Mltp_hash ¥Jj NULL i
KAV RNk tp_richcompare fltp_hash.

Rik:

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. However, if

only tp_hash is defined, not even the inherited function is used and instances of the type will not be able to
participate in any comparisons.

Py _ssize t PyTypeObject .tp_weaklistoffset

AR IR SLHR RS T IR, WRZ T Bl R T I S5 5 912K i S 254 14 b 1 ¥
= (20 GC 3k, WRAFENGE) ; R ERiryobject_ClearieakRefs () Ml PyWeakref *
PR o LRI EALE A4 Pyobject* FAMNFEIF WML N NULL.

ANERZF B S tp_weaklist {@IF; Ja& RiBmZBIXI LA G155 FHHEk.
ok :

TR TRBMK, HEESF TS AN, 7R3 AR S WA B IXREWRAE 1IN
AT ER A 55 SR, TPk a8l tp_weaklistoffset fREIN, FrLAXMiZA
J )

When a type defined by a class statement has no ___slots__ declaration, and none of its base types are weakly
referenceable, the type is made weakly referenceable by adding a weak reference list head slot to the instance layout
and setting the tp_weaklistoffset of thatslot’s offset.

When a type’s __slots__ declaration contains a slot named ___weakref__, that slot becomes the weak ref-
erence list head for instances of the type, and the slot’s offset is stored in the type’s tp_weaklistoffset.

When a type’s __slots__ declaration does not contain a slot named __ weakref__, the type inherits its

tp_weaklistoffset from its base type.

getiterfunc PyTypeObject.tp_iter

— AT T BB AE AL, R BRBGR [ % G iterator . B RIAFAEE 7 2 D% IR 5L Aiterable (L
P AITEBAT BERR A DL TR AT RE A PTIEARTS) o

R4 S5 Pyobject_GetIter () WA

PyObject *tp_iter (PyObject *self);

oK :
BT Bt TR GK

iternextfunc Py TypeObject .tp_iternext

— ARG 1 R R RE BT, KRG [l iterator TR I, A N

PyObject *tp_iternext (PyObject *self);

HZIENAPFERNT, BRI NULL; StopIlteration inlfERBIEWAIREARE . HRAS
— AR, BRI NULL, B ATEE R IR SEhr 2 kA2
i%gﬁ%%%@ﬂﬂz@%%ltp_iter PR, I HL% R B 20 [ R AR SE AR B (T AS 2 1 1 AU 5
Bl).
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BB S S Py Tter_Next () WA .
Aok :
BT RBAK .

struct PyMethodDef *PyTypeObject .tp_methods
%/[\HﬁiE%EWPyMethodDef SER R DA NULL S5 RSB ie S, BRI T ISR R T
XA P a0, AR 1 BB T (BRI tp_dict) Fi— S A a i A& H
MoK :
BT BARH T RBTR (O @il AR HLHIRAKRY ) .

struct PyMemberDef *PyTypeObject .tp_members
— ARG [ Py MemberDe £ Z5HIARYPA NULL S5 HESBALg 185, BRI 1 IR ZU A 7 RLEL
bt (7Bl L) .
TR P REE—I, AR 1B 7l SRR tp_dict) P— S Ir kb & H .
Aok :
GBS BT AR (B GOl A R L R 4R Y ) o

struct PyGetSetDef *PyTypeObject .tp_getset

—ANATER SRR PyGet Set Def ZEMIR LA NULL S5 IS AL EE, BRI T 2B L il
gt A e

X2 P a0, AR 1R T (BRI tp_dict) Hil— MRS bR A& H .
MoK :
BFBARP TR (PO RIR Ml A R LR R AR ) .

PyTypeObject ¥*PyTypeObject .tp_base
~/\Tﬁ’_ﬁéﬁi’a ] JERURAE JE R BT kR ) EE 2R 5. RN BEH L, HSCRrBalR; ZEMKTE
IR U R B B A A R AN 4R

Wit BN WAL TS BRI a4 R A g ] . C99 %Y?ﬂﬁuﬂﬁ%&ﬁ “Hitb# R . B 15
R BEE RaR WPy Type_GenericNew () #@A 3407 C99 Hutik &

However, the unary &’ operator applied to a non-static variable like PyBaseObject_Type () isnot required to
produce an address constant. Compilers may support this (gcc does), MSVC does not. Both compilers are strictly
standard conforming in this particular behavior.

P, N STEY LRI LR B i B tp_base.

MoK :
BFBALH TRAK (RA).
BRIA:

ZFEEIA N sPyBaseObject_Type (X Python #2175 VLR object 2%),

PyObject *PyTypeObject .tp_dict
KA FHRE i Py Type _Ready () fEA#FIIX L,

This field should normally be initialized to NULL before PyType_Ready is called; it may also be initialized to
a dictionary containing initial attributes for the type. Once Py Type_ Ready () has initialized the type, extra
attributes for the type may be added to this dictionary only if they don’t correspond to overloaded operations (like
__add__()).
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ok :

TTBASH TR R (16X B ) JE M 8 R R AL SR 482K 1Y) o
2Rik:

WL BN NULL, PyType_Ready () R ERE— 1 HFH

el A C-API il PyDict_setTtem() BN tp_dict RANLEN.

descrgetfunc PyTypeObject .tp_descr_get

AT ARSI BB
B A 24

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

MoK -
BT Bt FRBAK .

descrsetfunc PyTypeObject .tp_descr_set

A I A 2 0 B S ST 6
B A 54

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

B value ZH A NULL DA R4
ok :
T B AP FRAYK .

Py_ssize_ t PyTypeObject .tp_dictoffset

BRI LB HA — ML LB R AT, 7 BORF A AR BAE I 5% 55 il AL B ) 26 3
RSB RS 55 X IWBS ERf i PyObject _GenericGetattr () fiffl.

AERFRTF B G tp_dict 8 G2 b RBN G B i Ja P2 i 7 it

If the value of this field is greater than zero, it specifies the offset from the start of the instance structure. If the value
is less than zero, it specifies the offset from the end of the instance structure. A negative offset is more expensive to
use, and should only be used when the instance structure contains a variable-length part. This is used for example
to add an instance variable dictionary to subtypes of st r or tuple. Note that the tp_basicsize field should
account for the dictionary added to the end in that case, even though the dictionary is not included in the basic

object layout. On a system with a pointer size of 4 bytes, tp_dictoffset should be set to —4 to indicate that
the dictionary is at the very end of the structure.

The real dictionary offset in an instance can be computed from a negative tp_dictoffset as follows:

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

where tp_basicsize, tp_itemsizeand tp_dictoffset are taken from the type object, and ob_size
is taken from the instance. The absolute value is taken because ints use the sign of ob_size to store
the sign of the number. (There’s never a need to do this calculation yourself; it is done for you by
_PyObject_GetDictPtr().)

Aok :
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This field is inherited by subtypes, but see the rules listed below. A subtype may override this offset; this means that
the subtype instances store the dictionary at a difference offset than the base type. Since the dictionary is always
found via tp_dictoffset, this should not be a problem.

When a type defined by a class statement has no __slots__ declaration, and none of its base types has an
instance variable dictionary, a dictionary slot is added to the instance layout and the tp_dictoffset is set to
that slot’s offset.

When a type defined by a class statement hasa ___slots__ declaration, the type inherits its tp_dictoffset
from its base type.

(Adding aslotnamed __dict__ tothe __slots__ declaration does not have the expected effect, it just causes
confusion. Maybe this should be added as a feature just like __weakref__ though.)

BRIl
This slot has no default. For static types, if the field is NULL thenno ___dict__ gets created for instances.

initproc PyTypeObject .tp_init

— AT 1) 52 B U6 AR R R 5T

This function corresponds tothe ___init__ () method of classes. Like __init__ (), itis possible to create an
instance without calling __init__ (), and it is possible to reinitialize an instance by calling its ___init__ ()
method again.

PR 244

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

The self argument is the instance to be initialized; the args and kwds arguments represent positional and keyword
arguments of the callto __init__ ().

tp_init PRECINSRA N NULL, AEid i 1 R B F Qa8 S Bl i, RIFESR I tp_new bR
HOR ol — MR KRB LI . MRt _new BREGRIE] 7 — AR IR ISR T HoAh S 2 g 52
BI, Wep_init MBASYIRA; MRt _new R[] T —AJFIGIRBA B LG, WKL
Witp_init KPR .

B E] 0, KA RN R A -1 FAEs R E i E— % . and sets an exception on error.
ok :

WF B TR IAK

XA T SR T BOR A BOME .

allocfunc PyTypeObject .tp_alloc

5 1) — S 73 B R RO T e
PRENAY 540

PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems);

B
W BB TR, RSP THRA Gl class A0IHIG THRM) 2K,

ik

MFNETHA, UFBAR SN Py Type_Genericalloc (), DASRBI RRIER S R AW

For static subtypes, PyBaseObject_Type uses PyType_GenericAlloc (). That is the recommended
value for all statically defined types.
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newfunc PyTypeObject .tp_new

— A I 35 90 0 R WA 55
B4

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype ZHUEWAVEBIN RIVIAL; args Fl kwds SRR IR BUINAL AR GLEA 7 24 3T
B subtype N2 M SR to_new EREUTIERRIME . EW AR IZERMN TRE (HARER5E
EILRIRA).

tp_new BBV 4 subtype->tp_alloc (subtype, nitems) R HXFRNHCESE, K5 H I
FTHER A L B RE— AR AR . AT DA 24 b 2200 s F A2 A ) B A A B2 TR e p_ind & AL PGS
Ho AN RBER R X T A ZE SRR YL, I WA AL BT Y YA E cp_new HRAE, TN T 0] 22
KA, KR VIRAC AR R B cp_init FHAST.

Setthe Py TPFLAGS_DISALLOW_INSTANTIATION flag to disallow creating instances of the type in Python.
Aok :

BRTBRPTRIPAOR, BIOMEIREAR 2P tp_base Jy NULL B{ sPyBaseObject_Type [## %
eSS

BRiN:

XA LR R T B M. X RRE WA (2 90E O NULL, WU JEA TR 2ok 61 8
S AR HAR IR A SE B, BN T A SE .

freefunc PyTypeObject .tp_free

— AT TR 5L BRI R R 1. R BN A:

void tp_free(void *self);

—NRE LB R PyObject_Free ().

Aok :

BT BAES TRBK, HASHETRE GET class iHAEIEH TR K

BRik:

In dynamic subtypes, this field is set to a deallocator suitable to match PyType_GenericAlloc () and the
value of the Py TPFLAGS_HAVE_ GC flag bit.

For static subtypes, PyBaseObject_Type uses PyObject_Del.

inquiry PyTypeObject .tp_is_gc

A A ) SR IS BT ) B R R HE B

The garbage collector needs to know whether a particular object is collectible or not. Normally, it is sufficient to
look at the object’s type’s t p_ f1ags field, and check the Py TPFLAGS_ HAVE_GC flag bit. But some types have
a mixture of statically and dynamically allocated instances, and the statically allocated instances are not collectible.
Such types should define this function; it should return 1 for a collectible instance, and O for a non-collectible
instance. The signature is:

’int tp_is_gc(PyObject *self);

(BEXT G ME—RE PR RIA Ty . JERA Py Type_Type & L T ABRECRK A HEM 2 & fuay £ 2, )
Aok :

BT B 1 2RRAK

Bk
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This slot has no default. If this field is NULL, Py_ TPFLAGS_HAVE_GC is used as the functional equivalent.

PyObject *PyTypeObject .tp_bases
B T .

T B s NULL ey Kk Python REAEJEA 47 46 1L B U

STFESAERZE, nPAMEMH py_tp_bases # 1L KRB Py Type FromSpecwWithBases () HJ bases
SR R HSEEA.

B ZEAPRATE OHEE LA ARARSF tp_bases WA—IL4l, Python A5 K4
e, EIEEEREALRE SR — N R AR

Aok :
A FEA I
PyObject ¥*Py TypeObject .tp_mro

A BRI Y RN T, ARTA B IRH VA obiect AENEEA, MM I Nt IRUT .
W BN Mk NULL HER o H k. Python REAESSAL A7 4 L B HHARE

ok :

XN FEASHIR; BB Py Type Ready () HHASEIHY.

PyObject *Py TypeObject .tp_cache

W ARGE T o AL EBGE -
Mok :
R TFEA SR .

PyObject *PyTypeObject .tp_subclasses

HOM T 2600855 | AL . AXHE N ARBEIT
Aok :
X FBA AR

PyObject *PyTypeObject .tp_weaklist

FGUNSIEEL, HTHRIIZERXR MG . AR, SERATRE .
Aok :
X FBA SR

destructor PyTypeObject .tp_del
ZFEROWHE . W te_finalize,

unsigned int Py TypeObject.tp_version_tag

TR EIEGEAT DBRATREE .
ok :
X FBASPIK.

destructor PyTypeObject .tp_£finalize

— AR ) R B R A AR B R B R4 N

void tp_finalize (PyObject *self);

12.3. ZEBMR 253



The Python/C API, %7 3.10.18

WRBE T tp_finalize, MPRRARIAERAMESELBINTANE K. ERFhBER RS (R
S FOMPEERT | I —0 7)) SURTEX QBRI IR A AR R, B E ST
FTWEAEERS | A Z BRI , CABI R E BT R RAL T IR FARES

tp_finalize AN HZASMAIFHRE: B, HMWEAEREALSSIIEREIAIT:

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);

VA V4

/* Restore the saved exception. */
PyErr_Restore (error_type, error_value, error_traceback);

}

I INETE BT, FEN B LAY Python . £p_dealloc AIPAMATE Python ZRREMF A, 1M
AMUEBTHZA RIGEAE (WERA RN T UV RO — 53, WRZARER ] fE & BT A B
Wl AR B M) o 3% Python APT 3 IR UEA & FIE, (K12 tp_dealloc ¥ il IR {E M A RERF R A 2 R
fRREAR B (GIL). {HJZ, ARG SR T ok H Al C 5 C+ BRI 24/ O fRAE
A tp_dealloc [ LEA%_E A SR IX LEXF RAN S BEAIX L8 AL AT HE U5

MoK :
BT Bl FRBAK
3.4 BN RE.

TE 3.8 iR i ¥R : Before version 3.8 it was necessary to set the Py, TPFLAGS_HAVE_FINALI ZE flags bit in order
for this field to be used. This is no longer required.

S YL:
G G IR AAL” (PEP 442)

vectorcallfunc PyTypeOb ject .tp_vectorcall
Vectorcall function to use for calls of this type object. In other words, it is used to implement vectorcall for t ype .
__call__ . Iftp_vectorcall is NULL, the default call implementation using __new__and __init__ is
used.

Aok :
X FBASPAR.
3.9 i dhhg:  GXAFBOA 3.8 BUIFFAE, HI2M 3.9 THUGH AR

12.3.6 SR
efegt b, e C e X RAHZ #40, Wi, PyTypeobject GEHIIRTEARD i B 3 E SOl
MPyType Ready () RHIIHAL.
T2 T SHE Python Hig SRS AU IR LR i -
o ERASHRBUH BRI — NS IS UL, MBITANRESE 2 ALK .
o BASEAXS (EFFAEBEMNES]) ARG . Rl fefE Python His s (& MBI R JR 1 -
o ERASRALN G RIS T A 5 LR, BB AR FRRRE L R IR
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Also, since PyTypeObject is only part of the Limited API as an opaque struct, any extension modules using static
types must be compiled for a specific Python minor version.

12.3.7 HE2ERY
An alternative to static types is heap-allocated types, or heap types for short, which correspond closely to classes created
by Python’s class statement. Heap types have the Py TPFLAGS_HEAPTYPE flag set.

This is done by filling a PyType Spec structure and calling PyType FromSpec (),
PyType_FromSpecWithBases (),or PyType_FromModuleAndSpec ().

12.4 HFMREHaF

type PyNumberMethods
IRGER VRS 8 ) IO0 5 T R S BT IS R B TR 5T o RS R BB 5 P30 — 9 g SR Y
AFRHBREUIT ]

SER A E AR

typedef struct {

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

inquiry nb_.
unaryfunc nb_invert;

nb_add;
nb_subtract;
nb_multiply;
nb_remainder;
nb_divmod;

ternaryfunc nb_power;

unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;

bool;

nb_1lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

nb_inplace_lshift;
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;

(Rt
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(£ 50

unaryfunc nb_index;

binaryfunc nb_matrix multiply;
binaryfunc nb_inplace_matrix multiply;
} PyNumberMethods;

EfE: WHE M= H R TR A A AR R, IS R (R0F A E
BOZ s SCRBRGSER) o« AR MRS I BEROE SCERPE, WIDBUE F1 = B & £ b AR 1]
Py_NotImplemented, IR %AE T HAMAE RN EATLHGR ] NULL H3EE —4FH .

{:fik: The nb_reserved field should always be NULL. It was previously called nb_1ong, and was renamed
in Python 3.0.1.

binaryfunc PyNumberMet hods .nb_add

binaryfunc PyNumberMethods .nb_subtract

binaryfunc PyNumberMethods.nb_multiply

binaryfunc PyNumberMet hods .nb_remainder

binaryfunc PyNumberMet hods .nb_divmod

ternaryfunc PyNumberMethods .nb_power

unaryfunc PyNumberMethods .nb_negative

unaryfunc PyNumberMethods.nb_positive

unaryfunc PyNumberMethods.nb_absolute

inquiry PyNumberMethods.nb_bool

unaryfunc PyNumberMethods .nb_invert

binaryfunc PyNumberMethods .nb_lshift

binaryfunc PyNumberMethods .nb_rshift

binaryfunc PyNumberMet hods.nb_and

binaryfunc PyNumberMethods .nb_xor

binaryfunc PyNumberMethods.nb_or

unaryfunc PyNumberMethods.nb_int

void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods.nb_inplace_add

binaryfunc PyNumberMethods.nb_inplace_subtract

binaryfunc PyNumberMethods .nb_inplace_multiply

binaryfunc PyNumberMethods .nb_inplace_remainder

ternaryfunc PyNumberMethods.nb_inplace_power
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binaryfunc PyNumberMethods .nb_inplace_lshift
binaryfunc PyNumberMethods.nb_inplace_rshift
binaryfunc PyNumberMethods.nb_inplace_and

binaryfunc PyNumberMet hods.nb_inplace_xor

binaryfunc PyNumberMet hods .nb_inplace_or

binaryfunc PyNumberMethods .nb_floor_divide
binaryfunc PyNumberMet hods.nb_true_divide

binaryfunc PyNumberMethods .nb_inplace_floor_divide
binaryfunc PyNumberMethods .nb_inplace_true_divide
unaryfunc PyNumberMethods.nb_index

binaryfunc PyNumberMet hods.nb_matrix multiply

binaryfunc PyNumberMethods .nb_inplace_matrix_multiply

12.5 BRGI MR EHaF

type PyMappingMethods
REEF RIS A 5 10 R T S RS S ) R AR 5T . B =AU

lenfunc PyMappingMethods.mp_length
R BRI PyMapping Size () flPyObject _Size () i, HHAMEMES . WRMNEEAE
SCRRE W A (37 AT 95 NULL

binaryfunc PyMappingMethods.mp_subscript
% B OB ¥ Wipyobject_GetItem() HPySequence GetSlice() ffi H, I3 B H 5
PyObject_GetItem () [ Y254, BCAE (oL A YIH 58 VA PyMapping Check () BR %IR ]
1, fBNERPAY NULL,

objobjargproc PyMappingMethods.mp_ass_subscript
This function is used by PyObject_SetItem(), PyObject_Delltem(), PyObject_SetSlice ()
and PyObject_DelSlice (). It has the same signature as PyObject_SetItem (), but v can also be set to
NULL to delete an item. If this slot is NULL, the object does not support item assignment and deletion.

12.6 FFIINREHIF

type PySequenceMethods
KGRI A R 0 R T S P 9 SR R AR 14T
lenfunc PySequenceMethods.sq _length

W Py Sequence_Size () MlPyObject_Size () B, HEGSENMENES . Bl H
Tiliitsg itemflsq ass_item FEARGIRAERT] S .

binaryfunc PySequenceMethods.sq _concat
R B Py Sequence_Concat () B TF RAMFINEA . Felid nb_add f AL TEUEAR I
ZIREBRLKWNT + BEA.

ssizeargfunc PySequenceMethods.sq_repeat

W E Py Sequence _Repeat () FIEMIFRAMIAIZES . it nb multiply RIAEHETEL
AR JEER BN T * 25AT
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ssizeargfunc PySequenceMethods.sq _item
W PySequence_GetItem () Urifi I HAHMIEINZES . 2@ mp_subscript fIAT
ThHEEZ JR BRSSP Tryobject_GetItem() . AN AMPIEFEAE Py Sequence_Check ()
MREGR ] 1, FHWE AP NULL,

Negative indexes are handled as follows: if the sg_length slot is filled, it is called and the sequence length is
used to compute a positive index which is passed to sq_item. If sg_length is NULL, the index is passed as
is to the function.

ssizeobjargproc PySequenceMethods.sq_ass_item
MR Py Sequence_setItem () Wi IF RAMFEIZES . fE2#lidnp_ass_subscript f§
MPAT 2 H IR AR EZ R B2 T Pyobject_SetItem() MlPyObject_DelItem ().l
X GA ZHES H A B 2 A8 67 v] ARRER NULL,

objobjproc PySequenceMethods.sq_contains
BRIty Sequence_Contains () M- EAMEINES . WG] DAGREF A NULL, FEIEHE 0L
I PySequence_Contains () RF5l %o BRI E]—4 LA,

binaryfunc PySequenceMethods.sq_inplace_concat
IR Py Sequence_TnPlaceConcat () i HIFH RAMEINES . BN SBBENE—MRE
B, IREHGR A i%%&ﬂwyﬁéﬁjﬁ NULL, fEJEf8L I PySequence_InPlaceConcat () ¥f[HliR
F|PySequence_Concat (). FEEiREITnb_inplace_add FEM AT RN B EE S H
FRSRIER T +-.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
IR B i Py Sequence_TnPlaceRepeat () i HFFRAMEINE S . BN S BBENE —DRE
B, HREHGR A W%muwm NULL, fEJEfEUL T PySequence_InPlaceRepeat ( HIEIL
F|PpySequence_Repeat (). TEZiRiAInb_inplace_multiply fE{vIF ﬁ%}?iﬂj?{‘ﬁiz): Bk
SR TGRS AT *=.

12.7 EpRX R EE

type PyBufferProcs
BEES AR A 8 )22 o P30 BTl S BB R Bt o IR MS0E ST 5 5 % G ] 1) 3 2 Oy Xk R 2%
B LA TR o

getbufferproc PyBufferProcs.bf_getbuffer

JLATEE I GRS

int (PyObject *exporter, Py _buffer *view, int flags);

QPR A2 exporter (T SKAIHIE flags PTG EH) view. BRHS (3) midl, MRS B AT AT A2 9K

(1) Check if the request can be met. If not, raise PyExc_BufferError, set view—>0bj to NULL and
return —1.

(2) HFEHERNT B
(3) I T IR UEA N BT £t -
(4) B view—>ob] ¥H exporter FHihil view—>0bg,
(5) A 0,
WA exporter j2 b XLy B HE B BU A () — 43, AT DARE A A £ 2 % :
o HGH WSS BN R R IR view—>0b 3 BRI A HRHTGI .

o FEM: o KR EE [0 B B EE M PO IRXT R . FEIE, view—>obj KEAXFARI G5
A
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view FFAEANFENIA S WA T R 25 Atk —37, ST TR RN 2 TS 2 DL 22 o i AR

A,

P AEPy_buf fer GEAE A PR 1) 1) N AR 8 T 5 th 7 e GR35 A R0CE 2 A P AT 9H 2 0

format, shape, strides, suboffsets fllinternal T iH%% T KVi 2 KM,
pPyBuffer FillInfo () @Mt —FhRees ] 55 o X [a] b IE i Ab a0 T A 4 SR 28 3L ) i (3 7y =X
PyObject_GetBuffer () j@ftX (L MR B 2 I i 1

releasebufferproc PyBufferProcs.bf_releasebuffer

VLRI AE 4 A

void (PyObject *exporter, Py_buffer *view);

AL FREL R KSR K . AR AN TR BRI U, WPyBufferProcs.bf_releasebuffer
A[PASH NULL, ZEHAWREOLR, IEeR B AR SEERE AT A R R AT 320 0 -

(1) 3 T PRAF-3 HH BB RS e -
(2) RN 0, WIREHLITA KERE] view I NTF

ST internal FEORIDREMIKE BIOTIR. ey BT IR T3 50 T A
BRI AR view ZHREA..

VLR ORI view—>0b], PRI RIEPyBuffer Release () HHBISEMAY (M7 538 1 T
TEERGIH) .

PyBuffer Release () yEE XL R EIH R e O .

12.8 R WRE&EE

3.5 B RE.

type PyAsyncMethods
SR AR 18 1) 55 22 ) 3R s Mawaitable Fllasynchronous iterator X400 BBV F5 4T .

GERRE SCATE:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

LR B 25448

PyObject *am_await (PyObject *self);

RIS G R iterator, BIRHRATPy Tter_Check () WhHRIA] 1.
TR — AR A S awaitable W) A7 W] #7154 NULL,

unaryfunc PyAsyncMethods.am_aiter

I PR B 2244

PyObject *am_aiter (PyObject *self);
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MR Bl —A~asynchronous iterator X% S __anext__ () T#HN
NSRRI G 5 B2 1A PN A (57 ] 5k NULL

unaryfunc PyAsyncMethods.am_anext

ATSE GRS AR

PyObject *am_anext (PyObject *self);

Must return an awaitable object. See ___anext__ () for details. This slot may be set to NULL.

sendfunc PyAsyncMethods.am_send

ATSR I GO

PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

HSHPyIter Send () TN . MAELAIHHA N NULL,
3.10 FhR I fE.

12.9 FEAISEEY typedef

typedef PyObject *(*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
Fart of the Stable ABI. The purpose of this function is to separate memory allocation from memory initialization.
It should return a pointer to a block of memory of adequate length for the instance, suitably aligned, and initialized
to zeros, but with ob_refcnt set to 1 and ob_type set to the type argument. If the type’s tp_itemsizeis
non-zero, the object’s ob_size field should be initialized to nitems and the length of the allocated memory block
should be tp_basicsize + nitems*tp_itemsize, rounded up to a multiple of sizeof (void*);
otherwise, nitems is not used and the length of the block should be tp_basicsize.

Jkﬁkl‘:1%1ﬁﬁmﬁtﬁﬁﬁﬁﬁﬂi%%ﬂﬁé‘ﬂcﬁé{’ﬁ, R A AN N AE AR AT s BB 2 e new K58
typedef void (*destructor) (PyObject*)
Part of the Stable ABIL.

typedef void (*£reefunc) (void*)
Z N tp_ free,

typedef PyObject *(*newfunc) (PyObject*, PyObject*, PyObject™*)
Part of the Stable ABL. &}, tp_new,

typedef int (*initproc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. & Jltp_init,

typedef PyObject *(*reprfunc) (PyObject*)
Part of the Stable ABL. ). tp_repr,

typedef PyObject *(*getattrfunc) (PyObject *self, char *attr)
Part of the Stable ABL 1R [0l %} 5 f 45 & J& 1 FAMH .«

typedef int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
FPart of the Stable ABL WX 5 2 @ PERIE. 5 value Z50 R NULL MR Z @M.

typedef PyObject *(*getattrofunc) (PyObject *self, PyObject *attr)
Part of the Stable ABIL. 3% [1] X} 4 ) 48 7€ Ja O

W tp_getattro,
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typedef int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
Part of the Stable ABL Sy QU EAEEJRIERIE . KF value ZEEN NULL RFMH R Z IR 1 -

Z N tp_setattro,

typedef PyObject *(*descrgetfunc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. Z:[,tp_descr_get,

typedef int (*descrsetfunc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. 2l tp_descr_set,

typedef Py_hash_t (*hashfunc) (PyObject*)
Part of the Stable ABI. Z: ), tp_hash,

typedef PyObject *(*richempfunc) (PyObject*, PyObject*, int)
Part of the Stable ABL. 2, tp_richcompare,

typedef PyObject *(*getiterfunc) (PyObject*)
Part of the Stable ABL. Z:[,tp_iter,

typedef PyObject *(*iternext func) (PyObject*)
Part of the Stable ABL. £l tp_iternext,

typedef Py_ssize t (*lenfunc) (PyObject*)
Part of the Stable ABL

typedef int (*getbufferproc) (PyObject*, Py_buffer*, int)
typedef void (*releasebufferproc) (PyObject*, Py_buffer*)

typedef PyObject *(*unaryfunc) (PyObject*)
Part of the Stable ABI.

typedef PyObject *(*binaryfunc) (PyObject*, PyObject*)
Part of the Stable ABI.

typedef PySendResult (*sendfunc) (PyObject*, PyObject*, PyObject**)
ZWam _send,

typedef PyObject *(*ternaryfunc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABIL.

typedef PyObject *(*ssizeargfunc) (PyObject*, Py_ssize_t)
Fart of the Stable ABI.

typedef int (*ssizeobjargproc) (PyObject*, Py_ssize_t, PyObject*)
Part of the Stable ABI.

typedef int (*objobjproc) (PyObject*, PyObject*)
Part of the Stable ABIL.

typedef int (*objobjargproc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABIL.
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12.10 5|

A2 28 Python AU 5E LR ETEA/R B H A G AR VR AT RE S B B HEH Y. A SR T2 N 2R bR
oL SREZRP]. SLEAE B AKEAR, W51 defining-new-types Fll new-types-topics.

—A RS R

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObiject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi

VRATREIE B BT A SE BRI A (s BN (35152 7E CPython AR H )

static PyTypeObject MyObject_Type
PyVarObject_HEAD_INIT (NULL, O0)
"mymod.MyObject",
sizeof (MyObject),

~

destructor)myobij_dealloc,

~ 0~

~

Ko~

eprfunc)myobj_repr,

~

N~ S SN S~ S~ N

~

O O OO OO OO0 ~0O OO O ~O0O
~

’

PyDoc_STR("My objects"),

~ 0~ 0~ 0~

~

~ S~ 0~ 0~

O O O O O O o o o o o
~

~

{

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

tp_name */
tp_basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall_offset */
tp_getattr */
tp_setattr */
tp_as_async */
tp_repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset */
tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */
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(& L)

0, /* tp_descr_get */

0, /* tp_descr_set */

0, /* tp_dictoffset */

0, /* tp_init */

0, /* tp_alloc */

myobj_new, /* tp_new */

bi

—ANSFFETIH . S TIAIG AE R R AL

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObiject),
.tp_doc = PyDoc_STR("My objects"),
.tp_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof (MyObject, inst_dict),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,
.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

A str subclass that cannot be subclassed and cannot be called to create instances (e.g. uses a separate factory func) using
Py_TPFLAGS_DISALLOW_INSTANTIATION flag:

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,

bi

e fA] LA ] R R B S B 5 L

typedef struct {
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(£ 50

PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",

bi

H (Rl B B ] 2R K RS A 2 L

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 THRBEI LR B

Python YRGB LLIRAG I -5 TG 20 “7888” XM HE, MR A X g ] fe & e A
X AFHENRITI IR, s R R TR (Eer s a) mg AL, AREER
SR PSR [ WA r) S8

GEAUE-NAESE KEXN R Wep flags F B W M A &Py TPFLAGS _HAVE GC Jf f2 fit —
/]\tp_traverse AEPRAGSEE . W RZ R BIRG LR AT AR, RS cp_clear

Py_TPFLAGS_HAVE_GC
BCE T RS LB A R AT & IALTC SR AR o A7 BRI, T SCIE I X AR N AR X 52 o

P AL M 3 pR L BT A A R -

1. WiffiflPyObject_GC_New () B{PyObject_GC_NewVar () “NixBE%2 4l NAE.

2. VIR T R AT R S A A S I BUS , EA PyObject _GC_Track () .
[FIRER, XRARERCE AT A SABA A R -

L e H B4R 7 BT, AR Pyobject_GC_UnTrack () .

2. WA Pyobject _GC_Del () BB RIIALE

g L ASRARINT Py_TPFLAGS_HAVE_GC, W¥ /AL B/ > tp traverse 4]
WA B AL oK B H— N E A 2 AR

Y W MPyType_Ready() B # APL b It 2 ) 5 W H B MW K fl
WMPyType_FromSpecWithBases () BiPyType_FromSpec () BBt B e E Ftp_flags,
tp_traverse flltp_clear B, WIARZREREYR H LI T HEIR B Y 29 HiZ 138 &
AWHEPy_ TPFLAGS HAVE_GC JERRHIIE .
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TYPE *PyObject_GC_New (TYPE, PyTypeObject *type)
KT ryobject_New() , BT RE T Py_TPFLAGS_HAVE_GC AREM AN R .
TYPE *PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
KMIFPyobject_NewvVar () , EHTRE TPy _TPFLAGS_HAVE_GC KA S5 .

TYPE *PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
HpPyObject_NewVar () Fr4rFCxt G B ABE /N 3 BB /N g B0 G BO7E 2R s 3 [o] NUL L.
op W/ AR PR

void PyObject_GC_Track (PyObject *op)
Part of the Stable ABL X152 op JIIA B3 [ SR ER B 2 4m X G v o R AEAE [m] S R o b 20
AR, PR R ] BEEAEATI B 46121 T . TEtp_traverse AFRHIMITE FEIE WA UG, WA
TR AR, BTSSR AR R

int PyObject_IS_GC (PyObject *obj)
WX G LI T BRI OUR BHEZRAE, AR 0,
AR CEREGR ] 0 MR 5 To3E gl 3 g 1B 5

int PyObject_GC_IsTracked (PyObject *op)

Part of the Stable ABI since version 3.9. {15 op XJ 42 BISLHL T GC ¥risl H. op H B IE IR [BIIACEs 18 B
Mg ME] 1, A NERE 0,

XZEPLT Python K% gc.is_tracked (),
3.9 B I HE.
int PyObject_GC_IsFinalized (PyObject *op)
Part of the Stable ABI since version 3.9. U153 op M RIZETISLI T GC WML H. op B Z 95 b7 3% R irgs 245 )
S (1 8 W B [ O
X ZE{)F Python B4 gc.is_finalized ().
3.9 Bl Hie.
void PyObject_GC_Del (void *op)

Part of the Stable ABL B 74 XF R By W 17, % X R ¥ 46 & W fipyobject_GC_New ()
B PyObject_GC_NewVar () 4rEENAE-

void PyObject_GC_UnTrack (void *op)
Part of the Stable ABL M [m] Ui & R 55 1Y 25 4 0P R AR & P RS B op X R E R ATE LA 5 E
WM Pyobject_GC_Track () PAXEH N BB R ERXS RAE G . BEAR (cp_dealloc F)HN) V2
TEtp_traverse NI T AEAT - B R A Hil A G T I R 5

1E 3.8 MU M : _PyObject_GC_TRACK () Ml _PyObject_GC_UNTRACK () ZEMAA C API 154,
tp_traverse QIR AN RBR RETE S .

typedef int (*visitproc) (PyObject *object, void *arg)
Part of the Stable ABL f&45tp_t raverse AEPRAYT AR EUNZRAL . object 2454 MR SRR T ) — X
g, BENEBMT tp_traverse AP arg . Python 2.0l 2115 13 bR RS BUIERRS |1 A4 452
AT, ANFFE 7 AATSEBLT R R

tp_traverse AFEIMIE DDLU IEH:

typedef int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
Part of the Stable ABL JIJ T 2585 X G 1k [y B8 B SLIAB IR self BT B4 & A0 G 1Y visie
BREL, visit BTES N T A & 0 GORIE S AL PRAR PP (4 arg {HL. visit BREICHR AN RTBfAHF NULL WA NS4
TSR visie JRAIAERAE, AR 24 w7 Bk o]

N T ifetp_traverse AR SEHL, Python 42 ft T —Ary visiT() K. HBEMENEAK, ©H
Wep traverse IEEN K visit Fl arg .
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void Py_VISIT (PyObject *0)
Wk o Ak NULL, WPEH visie IR EEL, FHFSEC o Fl arg. MR visit 3R Bl —ANHEZAE, R [FHZAE .
MHILZEZ G, tp_traverse AbFRRFRIEAAT:

static int
my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return O;

}

tp_clear AbFRRRJFWAAUN inquiry FE8L, WRXIZARFAZ N 2A NULL,

typedef int (*inquiry) (PyObject *self)
Part of the Stable ABL ZF 7 RIS | IS I H o RIS RA T LRI, B TR R B 3™
AETEAGIH . TEERERZ, XSRAER A G AR A R0 CREExTS | R py_DECREF ()
D7) o AR ISR B SAETEER S | i, OB R A

12.11.1 E§ILIREW SRR A

XA C-APLERME T DAR e ECH T8 B3k i 3217

Py_ssize_t PyGC_Collect (void)
Fart of the Stable ABL $A75E &R mH, WREHR IR E B MG (GFHER ge.collect () &
TAMHPATE )
3R 5] 2 [ + JEE RIS R AT RO S A . AR el e At A B ARSI A T I, D) S7 BTR
] 0 FERIR MDA K A SR 2 9% 45 sys .unraisablehook., MEKEIAST|IKFH .

int PyGC_Enable (void)
Part of the Stable ABI since version 3.10. J2 B BIEE: 25T ge.enable () . IREIZHIART, O
SRR 1 AR .
3.10 i fie.

int PyGC_Disable (void)
Part of the Stable ABI since version 3.10. 25 5id% [EIEs: 25T ge.disable () . IREIZHIHPRE, O
SRR 1A .
3.10 i T fe.

int PyGC_IsEnabled (void)

Part of the Stable ABI since version 3.10. ZE L MRS RS 25T go.isenabled () . & [F24H]
FPRAS, 0 AEEHI 1 NEH .

3.10 HrHIIHE.
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API #1 ABI fR A< &8

CPython 7£ 4175 i B85 HRA S o THTERXA T iR RS, 1A
WSRC AP 89422t BRERAR APLAI ABLEET -

PY_MAJOR_VERSION
3(3.4.1a2 FHE—E).

PY MINOR_VERSION
4(3.4.1a2 HHYZE ).

PY_MICRO_VERSION
1(3.4.1a2 HEE =BT,

PY_RELEASE_LEVEL

i BT B A

a(3.4.1a2 P58 3 BeFHRE) . nJHEN 0xA BJl alpha, 0xB B[l beta, 0xC B[l release candidate B 0xF Efl final.

PY_RELEASE_SERIAL
2(3.4.1a2 BHREHT). FHRERL KM
PY_VERSION_HEX

it A FRAEBOE SN Python JiUASS

I AR AS i L AT e 45 AR 7 3R 24 4 32 LU i 307 A R 3R

Fh i (Km=FTFE) | 88 3.4.1a2 HIfE
1 18 PY_MAJOR_VERSION | 0x03
2 9-16 PY MINOR_VERSION 0x04
3 17-24 PY_MICRO_VERSION | 0x01
4 25-28 PY RELEASE_LEVEL 0xA
29-32 PY_RELEASE_SERIAL | 0x2

XRE 3.4.1a2 BB A S 0x030401a2 i 3.10.0 HI-Frsikh AR A2 0x030a00£0,

A H 210 2280 & LAE Include/patchlevel.h,

267


https://github.com/python/cpython/tree/3.10/Include/patchlevel.h
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RIEXTHRR

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o MBS AIERCISEE, DARTE—XICE A AR (355, Fiss. KIESH=515) W,
SUTEFS BB 2 fa, A H.3X Python [ BRIAHERAT
e Ellipsis NEHE.
2t03 X2 — P 22iKF Python 2.x AR 45404 Python 3.x MUY T H. | il i AT IR AC A Ik [ i pFr AR A b B
BB AR A
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.

abstract base class -- IR KR FZ I LTI ABC, EXfduck-typing [#b7E, BFEME T —FpE L 007
K, M2 FHARIGHA hasattr () BT TREMECE RS IR (FlanfH BT ). ABC5IA
THEMTIE, R JEgR § HABS, HAMIRER: isinstance () Ml issubclass () FFART; 1
I abe BEHSCRY . Python HAFFZ M E M ABC TS BB 45H (7F collections.abe ki),
BF (FE numbers ) o 3 (76 1o Bithdr) . SAERBAMEBAR (F£ importlib.abce
H1) . RATRAE I abe Ak a7 5 2 i ABC.

annotation -- biiE KRR, KEME. RBESEORIMEMARE, BEN R &2/ R

SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 1 PEP 526 , %} I BN GE A /T4 - 57 2 I annotations-
howto [ A AR Y R AR SE B

argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o RHEF A TERR ORI PRI A AR RAT (B0 name=) SUEAE N A STERTTRIA ** 197 S
MERE A 2B, 3 A1 S FELATRXE complex () B M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

The Python/C API, %7 3.10.18

s A AEC ART RETSESH. ESEOTH T SEN R IR A L83 e A
* [iterable L TCRGAE N . 28BIIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

SN BIRE LA R B o Y B R AS B . A RN 2 I, calls —75 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl AE o
T3Z: Wparameter RIEFRFZH , 5 WLBE T S 5K S0 XA PEP 362,

asynchronous context manager -- 525 |- F 30 PI8S AP R W E X _ _aenter_ () Ml __aexit_ ()
FrERXT asyne with A PRSI TS H . B PEP 492 5| A,

asynchronous generator -- 5535 LK 3% 1% [B{E M asynchronous generator iterator A%, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 532511 )& 8% %028 asynchronous generator BB A EINTE
WEAE B F-asynchronous irerator, “f ] __anext__ () Jr oIS ATT 4 HE L AU S
AR R B AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T B IPARES R R ROATEE Y ry i), 4%
A R EEREHHAM __anext_ () REIW TSR ZHERIKZNS, BSMNEHFOLESLEINTT. S0
PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ ECXR 7] #E async for i A) gl A A9 X 4. 60 E A B W
__aiter_ () F¥ERE—A asynchronous iterator, 1 PEP 492 5| A,

asynchronous iterator -- 2B 08 SCW T _ aiter. () Ml __anext_ () HEMXIE., _ anext_ W)
MR [l —A~awaitable ¥4, async for £ACHFA LML __anext__ () JrEATR B ) Al SEREXT
%, HIHF| K —1 stopAsyncIteration F#. B PEP 492 5] A,

attribute -- JEYE SCHCE|—NXSRMME, EHE S-S LB LA TG . 280k UL, WRXTS o A M
a WRPAH o.a K5 IHE.
WAL XSG AV, R E R identifiers (1) AEAR TR 44 FR A AE— X500 J@ o 42 7T AR, il n it A
setattr () XFEMYJEMRFICEMH ASRIAACRTTN, MU AatEs getattr () RIREL.

awaitable -- WAEREXIR AETE await ks UP MR G, ATPAR coroutine B2 A __await_ () JIERY
X%, =W PEP 492,

BDFL “Z B ZEp3E" MR 45, B Guido van Rossum, Python [ 1E3# .

binary file -- —JERISCHE: file object BENSIE F 7 ot %o EHI SO B FEFE A BRI (Tebt, Twh!
or 'rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO fl gzip.
GzipFile HYSEMI.
TS Wrext file THEREVSTES st X RMSCHRTS .

borrowed reference -- ff A 5[}l 7£ Python ) C API 1, f& H5| 2T —Mxt %51, MR 2RI
FA %51 0. RIS SN E il &2 B — RS F8 . BN, Bid D ss vl PARS [0 42 i i Jei—

A~strong reference AR Y .

HEfEAEborrowed reference FEIIPy_INCREF () PAYFEEHEL W Ky strong reference, [AER 241%%1 % TL¥E
EEAGIAEG— IR Z i . Py _NewRef () MREURT AR KA — N HFrstrong reference.,
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bytes-like object -- =i RIRf R R4 P 3L H HBE S Y C-contiguous F X £, XWIEFA bytes,
bytearray fll array.array X%, PARIFZEH memoryview X[ 5. FA AN GAI1E 2 Fp 3k
BAREREP IR s XS E IR RAE . PRAFR b SO DA Sl R R 5

FLCR AR Zn] 2R TR . XM RAE SR PR AR TR R A ARG AR
Bl 74 bytearray PAJ bytearray [ memoryview. Hh/E SR — IEHBOiA7 T A T A2 %t
G KRR XX GAHT 4 bytes PAK bytes XRH memoryview,

bytecode -- ‘¥ iy Python J5UHS S 4k 413 7515, Bl CPython fipRéss Hh <57 Python FLE AU EBALAG . F
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
) o XA PIENE ST B TR AT AT AL SRS i virtual machine 7 . & AN A Python
B LR FSA—E @A, mA—ERELEA Python iliA 3%,

FATIFE A HFE AT DALE dis B SRy R AR .

callable -- nf P JHRFSR PIE AT Seat 2 ol AT IR 2 B0 5, I T ReRft Ay — 4S80 (B Wargumenr), {#i

FHPA R iy

callable (argumentl, argument2, ...)

Sunction, VY EFmethod %, BB TR HAXS . LT __call_ () FERZERSEHIW)E T JE
iRSE

callback -- [ —ERSEWIE AL DATE AR B 5 209t F ) 7 RE R 4
class FSRAEH FE USRI . 285E SGE S M HZ ) SEB 3- A T B E ) ik g s
class variable -- Je28 iy 7ES g WA i, I HAUBRAZERZ S BB (A E IS 3L 6 TP &) .

coercion -- SRFIRILFH Ao L ST AR RS E BAE T, —Fh B L R s 40k o) — R 2Bl
W, int (3.15) &R RSB IR 3, HAE 3+4.5 1, SEHIERBA— (—4=2 int, —4>
& float) , WE A AR ZERA GEAIN, WK% TypeError, I EA ol Hil AU EELALH]
R UL R B A 3 S E0A— AL AR 2GR, BN S, £loat (3) +4.5 MIAE 3+4.5.

complex number -- 535 X EEHCARGENY R, Kb A BRI R N — SR — A AT . B
REMERCANL (-1 KPR RSEAREL, EETEREAT SN 1, TE LRSS . Python A TX4
By scRe, RN TREARIC 20 g —A 5 52, BN 3+15. WIPRTEZ math BLH AT A X
WA, W] cmath, ZEH S — A B RAECA R . AERIRESE A 2, ZIEE
I LP A A AL

context manager -- |- F LA 7 with iBA)PEH, W E X __enter () Al _exit_ () FEEKE
HIFELRSHI R . S PEP 343,

context variable -- | F 308 & —FPR$EH T E M LR SOT AR RN EERAS B X T7E L JRiB AT
PN ITERE T LR A AR RME. A, T R RSO EFRNE, —MUTg&Eb S £
A ERSC, R SR R R A RS AR B TR . B L contextvars,

contiguous -- ¥E&8; —NF R 2 C & 48 Fortran & &S00 N BIELLN) . B4 2 C fil Fortran 1%
L. FE—YERE Y, A S H L IHE NAE R I LU AR AP HBHES ), SR BRI RS iy . fE£
Y C-IESEUH T, Y3 NAF L HES B B e — AR5 D5 R 5% B B B ek . (R 7E Fortran JEZE%H
HlE A — ARG etk

coroutine -- Ppft PHFEE T-HIRERI T — BN, FHIRE T DAYE RS — S b AFFAE S — B H o BV U AT DAYE 14
AR S EFEA L BHEFIVKE . BT asyne def iB5A)RSEEL. S L PEP 492,

coroutine function -- PpFERREL 1R [H—A coroutine SR B KB, THFERE RIS async def i5mRE X,
T HEfL P await, async for fll async with 85, XEERHEH PEP 492 5] A,

CPython Python 2 1E S HIFRTE LI, FF python.org b % 1. "CPython” —ia] Jf] 75 5B isp 46 1 52 B 5 oAt
SEFEIAN Jython BY, IronPython #H X il
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decorator -- 3R IR FE R I — D RE R AL, HE S ewrapper AL TRECE . R ATigRH
LT classmethod () Ml staticmethod ().

AR U RN, DU WA eR B0 SR S R Se 45 i

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FFERRR SR T8, (@ TR A . A AR PN 1T 2 0 eR B0 SO 2858 SIS0

descriptor -- §iiA%% (EfTE X T __get_ (), _set_ () B __delete_ () FEMXNE. B—PEKEHE
HHERZRES, BRI TS B A R K . EENE LT, M a.b RIRE. B E R
— N BHERTSTE a RFH AR AT b X5, (B b2 — iR, WS TR A RR A
ke PRARRA RO 2 B IRZ K PE AR Python 1) ¢, RO 2142 AR SLRE, EHEREL.
F BYE. k. SR R 5 E A .

A KB ERITEMEZ A5, WZ I descriptors B i #1574

dictionary -- ‘7L — AN SCHCELAL, Hoo B9 AT 2 BEAR ML ST 2 A B (E . BT LR MEMI A __hash__ ()
_eq_ () FERXNES. AF Perl iE= FFk N hash,

dictionary comprehension -- “y MLl 5X AL H— A RTEE AU G P Y BIrAy sl 7 T 3R R I 45 2R - S i) — Fh X
BEY, results = {n: n ** 2 for n in range (10) } ¥FEM—HEn F{Hn ** 2 By
BRI R -, 2 comprehensions .

dictionary view -- ‘FHLPLE M dict.keys (), dict.values () fll dict.items () IR [E M XT LRI N F
WAL AR TFHAEN D SHE, XEWE Y FHRSUER, WEESHHN . BT
O R N BUE A3, ] 1ist (dictview) . & dict-views,

docstring -- SCRY AR (o038 BT WA ER — DR IR FAF s . EXE U ATIN &
BB, HpREARBIF A PESE  RBEBIRAY __doc_ @M. mTEHTRIBNA,
BEIRR S RAT O HL S AL

duck-typing -- P87 R F5—FhgRRE XS, B AMREEE IR A0 e L2 B A EMWED, meH
B R 6 o sE s (BRGNS, npERWGEN T, IPAE EmEN . ”) hT e
FUMEAERRE 288, it RIS v e 2 SRR T R G, 1Y F2RBLE R ] type () B
isinstance () #rill. (HZEHERERS BRI DAME 40 28 % VENRb S, ) AL R hasattr ()
K 5% & EAFP 9

EAFP “SRIFRHORF AT EA 5" W34S . X Fh Python 5 AU TS 45 5 XA 2 M55 Fr 7 14 i ol J AT AE
AR E B DRI AR S . XM TRT S PRkt KU )RS sl e Kz ] try Al except iH4]. T AR
MR FHELBYL W%, #ILT C SF L HARE S .

expression -- Fih X W DK SAMEMTEARIC. HApihil, — DA RBCROIANFIHE, 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR AME. SUHZHAMEF AR, A ES
i PEEE IR IBAFFEA BB R B W statement , B0 while . WR{E L2 )8 T B A AR FA

extension module - ™ JERE DA C 5 C++ i S AFEL, {1 Python Y C API K 51E 50 DA K H P AR E

S

1TH,

f-string -- =45 VA £ B0 TF BT AR F I EE RN f-EArERY B AR LSRR B S TR
8% . = PEP 498,

file object -- SCPFXFGR X AMRALTH 1) SC{F APT DARE N ZBEIRAIXTSR (A read () Bl write () XHETT

5) o MRIEHAUET AR, SCHRSR AT DAL P BLSCREESCHF, XA fE, SR IEIR SR
AR (PIAARERR A/ . AR X BT IS ) . SUFER R ST 3 . 80A.
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SelR b =R R SO G IR G =3 ) SR, Geih = bR S DASOAR U, BRI E X
1E Lo Bl BSOS ITE 2 open () BEEL.

file-like object -- SCAERINt % file object 1 [E] XiF] .

filesystem encoding and error handler -- S RS 4t i% X G IR ALEERS Python 3k M IME R S8 RS 57
N EAE RGeS Unicode Y 4 ig =05 IR AL A .
S R G G A S TR UE BE S RS K BEAE 128 AR 5 R o RSO R G dm i X Teva 3
B ARIE, W) API s fE<x 5| & UnicodeError,
sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () A4 FREL
ARG G ik S R DR AL A .

filesystem encoding and error handler ‘24 Python JE s} PyConfig Read () RECRELEN: HS
FPyConfig Wfilesystem encoding fMlfilesystem errors W F.

O

2 Wlocale encoding
finder -- #4RE —Fh L& R T ABIW loader XS .

M Python 3.3 SEFAE PR RAIM AR 88 Tk 125 K5 llf sys.meta_path i, PAKpath eniry
finders fit & sys.path_hooks ffiff].

HL PRS0 PEP 302, PEP 420 7 PEP 451,

floor division -- [n] FUREERIE 0] T & A B 3 0 BN BCA R . R BEEBR s A 7/ . i,
FibX 11 /7 A ITELSRRE 2, S22 MHRRRF AW EIERERR 2.75 . HE (-11) //
4 23R [0 -3 PIRIX R -2.75 @ T ABFINEE. L PEP 238,

function -- BREC P DA ) I8 ORI BEAME Y — 24 o 30T DA HoAZ A A Z AN 23 HAE R B PA T
W . 55 Wparameter, method F function ZE4Y,

function annotation -- FREbATE BI4HXT R E0E S 80R FHE B annotation .
PRACR I T2 242 = - BlnPA R B2 W1 int SEOFHIHRE— int {E:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

PR AIARETE I AR DL function —5

% W variable annotation F1 PEP 484, F.rp##iiA T e, 75452 i annotations-howto DA T f#(# FARHY i
FESL .

_ future__ future {£47], from __ future_  import <feature> /RIS 7 AR k1% Python &1
WA AR B TE R NS O i 4 piiE . _ future_ BEHCCRYICSE TR GEM feature BUE . Wt
TSI X HAR R AE, ARTT DA B4 I 0T R R A T B e O A BB 5 P AR E R (BE)
FETE A BRI

>>> import _ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- b B A1 PR FEg 1 FH A IN A7 25 [B] (9 2 F2 . Python S 38 48 5 1T B0 — > BE S A I
FFTIEAEERS | F DGR3 S R A T B3R B o AT AR g o ARk das il 3k e o
generator -- /)% 8% 1% [B]l—A>generator iterator (R . EEFEFMBEIE BRI, AR SETHAS yvieldFE
IR DA =24 — RAIME L2 for- I B2 0T next () BREGE—IREL.
A AR R AL, (AR N T R4S AR Bk RS . RFEEERIE RS L, il
FHAFRPARE GuE; L.
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generator iterator -- 2R 2 LIS generator PRELTAN BN 42 o
A yield KEEFEHFAEE, ICA YA ESATRS (AFE R S AHRN vy 54)) o 4% £ %
BHRBWIERS, ERMNEFALEARLEIAT (X580 BB AR 558 R B2 IR ) .«
generator expression -- LR B3 RER B ERBWE LR, BEERGE M LEEEX, FHBEE—
A~keyword:/for T-/a), & T —MEHAL . {5 B A0 ) keyword:/if T4, AR R AR
2 RN RBUE R — R IE:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z R B Sy A (7] A S84 SEHUR [R5 1 10 22 A R BB LI pR A E TR D Ik & ph IR EE SRR
R 7 1 o WR A~ S B

Wi Wsingle dispatch R1EFES<H . functools.singledispatch () HMigs A & PEP 443,
generic type -- iz A S5 b npe; WBHSN 1ist of dict AN Bee2k. HTF R RT A2/,
HEAT S0 Z R KA, PEP 483, PEP 484, PEP 585 fil typing ik,
GIL 2} global interpreter lock ,

global interpreter lock -- 4 JRfRRERS B CPyhon fERELR TR —FHLE], EPRIE—B 2 A — AT
AT Python byrecode. WAL T B EXT G (045 dict SFEENEIA) £XIE TR R %
2fiifk T CPython S8, Z5BEAERERS N ATARAERERS 2 St s Ty 8, FHACH W4 THE 2 4
PR BRI
ANid, FERORRUE B =7 R YT R BRI e AT T B R AT 55 0 R 4 B MG A BPRR I GIL.
AN, FEPAT VO #fEmq B2 2R GIL.
PAMER QI SCEL A2 At MR (REDATEZH PR B L8t ) S A, BRORAE R
UL AL R i R RE A2 BRg . FRATINK, SOl AE ) 2 i e i AR AR AR B AE 2%, AT ¥ hn 4
PRA

hash-based pyc -- J&-F WA 18] pye (0T B 15 ST B4 e (I T I 5 J 8 o5 B R A i LA U ME R - 1 T 2 A7
&, 2 pyc-invalidation.

hashable - WU — /N XF 4 WA 7 (L W04 JU28 i JEU P46 R 0, AR e (BT BILA
__hash__() Fik) , JFITARLRA TR (ERERA _ea O Jrik) . TIAGATEL
AT HIR W A LB A M
VA A PE AT G R IR S Co LI, A7 S R B4 P S 7 (.
K4 Python YR T W ELAP QSR TR s TS5 (PPN FI0) BRI A R
268k (LIDEALR frosenset) (04T 11 HTEESA AT IR N AW 19 P& XL SC AR Sk
PRI 1. SRR —E R (B TR | BN A (0 A RO T E 110
id ().

IDLE Python {5 FF % 155 3JFHE.  idle 2 Python R 54 THRMFH) B AR L2 AR REREFF AL

immutable -- Rn[AEAH G FA A AIRT S . RATERESAFRHCT TR RITCAL, BORRIATS R Ak
A5 SRR, LRI RTINS, . C e 206 BOA 7 (M AR
BT S

import path - S ARE 1R (2024 A1) ALRASAIE, SRR Ipar based finder FIRAEH SN
FA7. fESAR, BCAEAIFRANK Y sys.path, (LARGEDRIBITAERE L _patn_
R

importing - S A 4—MEbsf) Python {RFYE 53— MEHs 1) Python CRSBF B 0102

importer -- ‘FAZF BRI MERIRAIXIER . WX G BEE T finder SUg T loader
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interactive -- 28 i, Python 5 — A HAMRELS, X B ME VR AERPREER U RAF I A BRI RIERIE, A
JELRIPATH AR GRS . HEEEASEWEN T E3) python (WARARE, W] AATHEHLR
SR EHBEERFERE) o X M ARE B SRR — R R A R0 = G T
“help(x)*)

interpreted -- fig %! Python —RAMFREALE T, S 2HI I @M IEAUET , SIAME 15 i T 5175 4
PR BIAEAE TN AT IR o X R PR SO T DA L A7 T AN A6 S X B T AT SO st T R
BT R R H g R A AT AR UR ], R HAR P RIS R . & Winteractive.

interpreter shutdown -- fRFEZS SCPH A 2R I, Python fEREGRRFUE A —NEFIRIZ 1T BOT 22 BT
HEECE, AT R N EI S . BIES 2RI R DI 2 o X bk B e BT
ey g5 5 U R A AU HAT o 7R K P BERAT R AU AT RE B B A P s, PR LB MO ) B U
EAFARC (F LB 01 R R s L 45 ) -

FEREAS R SR I E R A __main_ AEBREETIE T IA C 58 MR T -

iterable -- W[IEICX % FEASZ — R 0] Ho R BT AG X 42 . AT AEAC KT G B T FE A 8 2R B (B4 11 st,
str fll tuple) DA FEEAE T RAGIGN dict, T 2 AREXL T __iter_ () HERELHT
7 1R __getitem () HIERMEE HE XIS,

AERXT T T for TRFRA S Z HATFZ Z— NP A (zip () map () ...)o B—AA[ZER
MENERNSEAE BN ERE iter () B, ELRERZSERMERL . XFEARREH T AMEE AR —
UCPEM 7 o AEMEH AT S0, RIEFEATE iter () 80F B OABE RIS for iBMSN
PR S ALBEAREE AR, B — NG P A iy 22 728 B R AEDE A R RAFE R . S Witerator, sequence
PA M generator,

iterator - BARUZF JRFIR—EBLIRMXT S . ERMMIBAAN _next_ O ik (B HEHNE
PBREL next () ) FFBAIREIRH A, 248 KR AT R A5 % stopIteration S, FIX Mm%
REF R T HBIRTICRER, HEHHHE _ next_ () HEHSTHKEIK StopIteration FH. %
REUAEA __iter () FIEARRIHZEARR G A T, IGA R E 2 i IR A5, W)
AT HA R GOE RS 6. — M 2EBISNEIBE L RER P FERI . A
X (B List) FEARFFRINHAAA iter O BEEURTE for EFF TN EMAS A — ik
e WERAEIUNE DL AR 100 2 AUAR I 22 2R [0l e 2 Bk A AR e R ] — s U 4, (A
BRI — R
HLAF R & typeiter.
CPython SZBU4Ni: CPython {ALE— W AN E XL __iter () BIESR.

key function -- §t % bR EEUFREE I PR AL, 2 BENE IR 0] FH T-HEP sHEOZ OB W 52 . 9120, Locale.
strxfrm () AT AT A e DI HE T 298 R4
Python WA 1 2 T. H4&R a1 Fl i ek B0k 38 Ml e R HEAL 800 H 57 =0, Hd 48 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () A
itertools.groupby ().

BRlE - EREBA Z M. B, str.lower () Jr¥EW AHIAVEZE KNG HEF SRS T34b,
SR BRI Lambda FAHCRAIE, HIl lanbda r: (r[0], r[2]).ifF operator filif
fET =R S AS . attrgetter (). itemgetter () Ml methodcaller (). iE&H WATHEF
— T AR RN 8 S ek R s 191

keyword argument -- JeHt = 25 S: Wargument.

lambda i~ B fliexpression ¥ I 44 INHR R, R X SAEPH I PORME. 018 lambda s 20 FIE A

lambda [parameters]: expression

LBYL “SefiFaBkik” MSSCHE . X PR 4 5 WU S AEUEF TR 1 sl 2 il o A i fe 2 . it
WA S EAFP J5 MG B, HAR SR R 11 4.

EZ LR, LBYL Tl 3E “E&F” M “BRER” Z A A5 K. g, DA if
key in mapping: return mappinglkey] W] fEHI THEM ARNEZ I HAMLREI mapping %[
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T key TS o S AT S 0 B ) EAFP J7 SRR

locale encoding -- i &5 XIg 4 k& X £ Unix [, B s& LC_CTYPE if 5 X 9 4 i 4% =X, & 0l DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXH.

J£ Windows |+, ‘B4 ANSICH T (FIU0: cpl1252),
locale.getpreferredencoding (False) RJ#%fRIKEGE S XIHgASHE .
Python {ii [l filesystem encoding and error handler ¥ Unicode 3444 A7 ER U244 2 [8) A TiE4 .
list Python & [)—Fsequence, BIRZNHNFR, (HERLPT HAWE S P98 m AR5, FEhTicR
IS Ta) B2 2R R O(1).
list comprehension -- FI#Hfi:' X Ak B — > 7 91 vp (14 BT A BCER 43 o0 R Ok B 45 R B R 1 — R R BT k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEWK—F0
£ 255 Ju NI oS BERIER BT . E AR E (0x.) Mg, Horp i PR AR, SR g
range (256) HITA TCREA WAL HL

loader -- RS 1T MBBIIRTLR . BUAUE X440 load_module () Wl Mak#sE 1> finder
R, S PEP 302, SfT-abstract base class A] 2=, importlib.abc.Loader.,

magic method -- AR Jj 7k special method WAEIEZ[E] XiH].

mapping -- Wit —FP SCRHE AR IFSLIL T Mapping & MutableMapping IR I Frle T A2
TN, lﬂﬁ%%‘%ﬂ@ﬁﬂ%@?ﬁ dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLIEFREEIREY sys.meta_path WIERFFR B finder. JCERAERE AT Spath entry finders
AAAE R IRAB I AAIA]

A E importlib.abc.MetaPathFinder TG E PR IT S ¥ .

metaclass -- JL& —Fi I FQIEERZE, JoE LU GRS RPMAELRIIR, uRNATHEZ Fib =12
FEOUEMINIAYIE . R Th ) %) G AT 5 AR Pt — N BRIASEBL. Python FAF 512 ALAET ] PARY
EESOUER, KRED P REATERXA TR, (Y E By, Tu2 TSR T POHE Y i o7
% ENEPNTICRBIEDT I HE . Bomae et . IREX R 008 . SCHRE, AL HAMFZAES .

B30 2 ), metaclasses .
method -- Jj7k TESEPIERE LA RREL. WERVERZ A LB — A B SRE A, i S R BELFI SAE N

HEE—Aargument QAR 4N self). Z: 0 function Fnested scope.

method resolution order -- J5 LN 7 3 fEHT IV 5 2 A0 A 4R 51 HE R AR R T SR i .
B Python 2.3 J5yAfAT T TR H 2.3 MGES Python fEMT# AT FAH 2 B A TE -

module X5 )2 Python fURDA)—FHAIZ BN, AMBEA IS A v 44 25 1], WA & AERE Python YR . Kbk
AJ i L importing FEAENIEF] Python H,

5 Wpackage

module spec -- KLY RS — A i 44 25 0], HP S T M i X 3 AF . 2 importlib.
machinery.ModuleSpec BJSEH .

MRO Z: [method resolution order ,
mutable - W[4 G WG AZER 1 () GRS ORI ISR . 55 Wimmutable.

named tuple -- JL#eH] Rif “HA A" AT TAEMG0R Ao, HHI PR RTRT e Re N 2 ir)E
PRV B . R s SIE T REF A AR -

FE N ERART A4 A, (13 time.localtime () il os.stat () WEEEE. %6 T4

sys.float_info:
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

e HL A T R P A (BT BT ). BeAh , B T nl A R U tuple QR IT E XL
AIRFER AR XFEMEFT AT TS, siE M T) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 4450 144 2 B AF R R, ara A R, ERFNER, A XNE T iRE
A m] (FEHEZN) . firss a3 [BE B a2 o 58 K SCRpibiefl . N, % builtins.open 5
os.open () Al 4 H 14 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R
W AT 4. AN, random.seed () B{ itertools.islice () XPHE LN T X LR EE
i random 5 itertools i BISZHL .

namespace package -- @y 473 {2 PEP 420 fr5| Apg—f U9 AE TR A4 package, #2423 [ 600 DAY
HELEFoRY), Haid I Sregular package AN, FENEATEA __init__.py X,
B[ % Wmodule,

nested scope -- ik BRI 75— GER NG HASERE S . BN, 75— REz e LI sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. K, &R ENESWER TR0 . #id nonlocal RS AAIFEAINZEH
.

new-style class -- FiAJe KT H il © WY T A FEF R A 2TE W IHFRIE 6 LG Python fizAs U4 #7at
Al i ] Python i py B8 R yH 4 PE, BN slots_ IRSF. HRMEJEIE. _ getattribute ().
B ERER ST

object -- X} % (LM HARES UBMEEME) PAKTE AT (5¥E) B9%dE. object 2T ilnew-style class )
o dli)o=2 - & TN

{0, —Fh Al Ar TR Ek 3 A A 2 00y Python module, MR B, f2EA _ path_ &MY Python
[T

Y2 Wregular package Flnamespace package .

parameter -- JBE5 funcrion (BJ5{k) & X HMaA LA, B ERET VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVNER (2 5 A6 AT AR % 4 5 53 16
AHI5S. SRIRARESE, BT foo N bar:

’def func (foo, bar=None): ... ‘

« positional-only: {UFRAIE, & —DHAEE A EA AR SE. (URALETE 2 0] il 76 R H0E
MIESHRFENZREE A/ FRERE L, BIAITRIE) posonlyl Fl posonly2:

’def func (posonlyl, posonly2, /, positional_ or_keyword): ... ‘

o keyword-only: (USR5S, 5 — A HAgH I KEFE ANSEL. (R KT TE S ]l i AE R £
E UL S R P& AR B IE S BTN BB S Z Aii—4 * RES, By
T ) kw_onlyl F1 kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

« var-positional: ]S, H5E A ARt — MERECR A L B S B BT S (FEITE A 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: TJZZ AT 558 ] DASRIAT R AR 1) X E S0 (MEIMTE LA TE 2 0 8321 K i
FBRZIG) . XMESWELSAEESARAINEE ~* ke X, BN EiEw) kwargs.
TS ] DAFI B8 PTE R S48, AT DA R SEn] e S50 i B
W2 Wargument RiIEFZH . SEEESHX BT H)E ILE S, inspect .Parameter 25, function —
L% PEP 362,
path entry -- Y42 A 0 import path WP — BN E, S¥ipath based finder I A FREE T AR,
path entry finder -- Y12 A L #8S (F—0[ AN 20 sys . path_hooks (Blipath entry hook) & [8] i) finder
WG BRI I path entry g MBLHL.
iZA importlib.abc.PathEntryFinder AT fFEEIEA DA RAFITSL I A ¥k
path entry hook -- B#EA ey ¥ —FP R XS, FERITE WM 2 KR g path entry HBEH 5 L T BEAE (T
] sys.path_hook #FEiR[E—A path entry finder.
path based finder -- J& TR A BUAR—FhTid 2 5385, AIE—ANimport path AT FRAESR,
path-like object -- JRIERM R FE— D XM REHAENI S . BEIX R PAE —ARREERN str 80
bytes X%, B[ PAE— LI T os.PathLike MMM S . — A 3HF os.PathLike PHYAIXI S

TS os. fspath () BREFEW N str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A BRI str 3 bytes RBIWLER . XI5 & PEP 519 5] A1,

PEP “Python #5#RI” P45 . —A> PEP gtie (3 Biit SCr, F 2K Python 41 IXFRAME E, siffik
—~ Python 38 S HE sl BR 8 . PEP I 24 4R SERS B 1) 45 AR AR A TR SURR P 1) S B 338 P
PEP W41 A4t 5 BB s SO DO AR A W A B AR DA S R A5 Python [T B SR 4 5
SCRSIA T IENLH . PEP [IVEE A TATAEAL DX NS 3, I BRI A iE A SRy .
%10, PEP 1,

portion -- {5} A48 —A>fir 4 ZS [ AN H SR SCIFER G (ATREAFIT —A> zip SUPFY) , BsE UL
PEP 420,

positional argument -- (i & %, 2 Wargument .,

provisional API -- £z APT 275E APL 245 80A T HERAEAR ME 2 1Y 1] J5 AR A PEORIEZ SN Y T i Ae s 1. i
RMRIL AT A S FA AL, (HREHARC &, Wn] BETEA DIT R E 2 A L BRI L
AT AR (HRAFEBBRZEND) . A ERI R IET - (E APLBIAZ |
R R ™ EE Al P R B 8 A BN AT BB S X AL

R0 APT KL, [5G ARSI B S I Ja MR 1 587 —— AT AR ) Rl i A B
EJRNINi =y veaan e Ry Ui DI Ep SR 37 S
XA FR AR VPR FERF SR Wb U, N TR0 M KPR B RE A . T UL PEP 411,
provisional package -- 5 {0 Z: Il provisional API,
Python 3000 Python 3.x KL MIMERR (XA FAEMUA 3 W RATE R TSR B 1) . AR
WA “Py3k”,

Pythonic $55—™ % 5l — B AURS S %8R T Python 1 & e B XA FIBR &, AN 2 (o ) At o 5 v e
AR R S BUACRS . N, Python [ I KA SR ] £or TEAIGER A Py — > nlEACRT G P T o0
o V2 HAE S B XRREH, IR ZAZE Python (i AA I S e ] — M T 4t

for i in range(len(food)):
print (food[i])

TR 2 ) B 157 5 B Pythonic (77 5 R X FE:
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for piece in food:
print (piece)

qualified name -- OE#FR —UARUS D EIIAFR, R BB 42 R (b b SO 2E . B
BTN BT, MRE L PEP 3155, X T i BRI BREFE, RELHRSXRA—E

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qualname
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qualname
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- SUHVHEL XPRFER ST HAECR . 24— DXGATI TR 9, B Be o IR ok
T IO Python fU R UEEH 2 A AT LI, (HERCPython SLBU— A REEILER . sys Bz L
T/~ getrefcount () BAL, FE/7 SR E AR IR E X R AT HITTEL

regular package -- { L LGB package, ISR —4 __init_ .py XIFIH .
%2l namespace package.

_slots__ —FPEYESE NI A, Ol TG RS B S8 B 1 S X R AR R S ) R4 A BRI
IIRGAT, BEEREHIARS, w2 AREAAEDRIE O TR, BIARFE AP AR, OF
HHEAP A RELH.

sequence —fifiirerable, TSR _ getitem_ () FER MM A BER S M TR TR I, I
T —AREFHKER _ len_ () k. WEMFHIZEALE 1ist, str. tuple filbytes., i
B dict B3 getitem () Fl__len_ (), EEHIANETHEHIETEY], FNE &R
i AR R R immutable T EREEL

collections.abc.Sequence IR R L EN T —PHEEFENELD, BA __getitem () M
_len_ () ZANNIINT count (), index (), _ contains__ () fll _ _reversed_ (). SEHIL
PR ORI DA register () SRV

set comprehension -- 24T AEFE— AP AE TG I I A 5 e R IR I REE A1 —Fh BB Bk
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFAEES (',
'd'}. 2 comprehensions.

single dispatch -- ¥i53jk —Fifigeneric function 73 YRILA, HLBRET BAS U LEBDR LR -
slice -- YJ i 1l 7 A T sequence — 7 IR . DR @l fiUH FARPRCR BT, 16 [1 a4

JIANLAE B TS, flil variable_name[1:3:5]. HF4ES (FR) FRCERNEEH slice Xt
%,

special method -- $§5k Jji% —Fi i Python G Y T59E, AR IEAS B PATHE E SR AE B AATINAF 45 0 X
M5 IER A PRI AU K2k . RFIATT ¥R S0 2 DL specialnames .,
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statement -- {54y HAERFE (MU “H) BARRANL. —ZKBR A DA —expression BUEANHAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 5 5|}l £ Python () C API W, 585|245 A 51 RIS i a X w5 H . e
5B ES P Py INCREF () KAREGES | HTAEMERS | BT @d Py DECREF () KREE o

Py NewRef () PREIHH TR MXRA 5 . 85, SO7ER B ARG | 1R RS %
S5 P Py _DECREF () %L, VAEEGS] A .

Hi&E S fborrowed reference.

text encoding -- LA GIS#E I, ¥E Python W, — P F & 2 — 5 Unicode 1L 15 & (F8 B 25 U+0000--
U+10FFFF). N TAHHEEH— D74, EFRERF e —h Ty,

R NP I — APPSR i, 7T P8 B QU TR R a7
ABFA R SCAFIE b, BRGNS F I

text file -- SCASCHE —FREWS IS st X4 file object . TH— 7 SCAR SCAASEBR F& T 1) — 1] ) 735 B B0
T H Bk Brext encoding . SCASCAFRIBIFAFEPASCAEE ("ot B 'w' ) FTIFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO HJEEMI,

FiESFEbinary file T fRREW LS F 5 2 7 BYSCIRI SR .

triple-quoted string -- —51'5F 4 I RAW = ADNELNT|S (V) WERGS () WP ENTEDRE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type 57U pE— Python X4 8 TAH AR AAKTSGAEA —MZEA, BHEX R, v RAHRE
B __class__ @k, di&i@id type (obj) KIKHL.

type alias -- JSRUM F, —AIAUEY[R] SR, BIED7 AURIEIBURE 4R E RIPRIRAT o
KB Z Bt A 2 22 i Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

AT DA R g ] e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z I, typing Fl PEP 484, JHUG XTI REMTEAHIA
type hint -- MR annotarion JA8 R FKJEPE. REIWIE S B0R FHETS & FUH LT,

R AR A T R0, Python ANEOSREEME, (HHAIXE AR THEIEM , FFrIHrE) IDE B
b SE .

A, RIBMERREI RN T A typing.get_type_hints () HyhiH], {HJEHRAS &N
AHAPA.

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .

universal newlines -- J@iJIJ#41 —F S CARP 2, FFA N IrAFFS AR B T4 AR . Unix 1745
RASE "\n'. Windows IJZ5E '\r\n"' PAMIHAR Macintosh ({25 '\r'. =, PEP 278 il PEP 3116
Flbytes.splitlines () THEHEZ HZEWMH.

variable annotation -- 28 HbRi: $AF & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A EAREE PO R 23 BIANA N AR B2 int JERUAY(H:

count: int = 0

AR AR A B TG ff R I annassign — 7
Z: I function annotation, PEP 484 1 PEP 526, H.H iR T Il ThfE. 53125 annotations-howto DA T (i
FPRYE R SRS 2

virtual environment -- JF{IIAEE — PR PMEZ R B2 1T IREE, A1 Python F PRI AR P AE 22 fil
48 Python 45 %2 fR§ A2 T4 - R 5 LIZ AT HEAL Python REREFEAITH
FHZIL venv,

virtual machine -- JBPL — & 52 4238 & B0 @ LA AL. Python 2 LML AT P AT 7 15 55 Gt 1% 4 T A= 1
i) bytecode.

Zen of Python -- Python 2 i 5111, Python 4t 110 J50 I S 472% , 47 B T BAR 5 B SO RhiA . 5 A SE ALK Y
PEAL RSP A AT Lmport this”,
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i A

XY Z H Sphinx A reStructured Text J§AE B, Sphinx j&— % AL H Python SURY T 2 5 1) SCRY AR GRS -

SR BT P R, WAET G2 %1, TR Python A% 5. ML AR B ARt BER, 52
reporting-bugs | A2 5. FeA KA YCD By ¥ |

RN it -
o Fred L. Drake, Jr., J5i4f Python SR T HAEZ Q5% , ARE 2 M
o JHF4# reStructuredText Al Docutils ZA44:f#] Docutils T H ;
« Fredrik Lundh [#}] Alternative Python Reference 31 H , >}y Sphinx $2L/F 210 5T

B.1 Python JC#ipYaikE

ATRZ X Python i575 , Python AifE %Al Python SCRA GTRREY A, Bl Python JATHS 7 A f) Misc/ACKS SC41
T TRk

AT Python #:[X it AFITTHR, Python A4 T Ak €0 SOk ——5HEH A4 !
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appeNDIX G

7 B FiF AT

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#] A %% | Digital Creations (¥{ >}y Zope 2215 U, https://www.zope.org/), 2001 4, Python {44
2% (PSF, I, https://www.python.org/pst/) J57, iXi&—A~% A4 Python AH 5 HIH =R A @ i FIH 2 .
Zope AT IIAE /2 Python 3Ry EL G S e B 51«

JTA 1) Python FASHS IR (A IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

{Efi: GPL A AR M Python £ GPL N k1. 5 GPL AJA], Frf Python ¥4 Al IEAR FL &4 R 1B MG
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python FHISCREAY G VFRT I BE T PSF % +T #95

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

HLe4] & 7E Python H A EIE B TR [ A4 0] o X B8 0] & SN 40 2 RS — [R5 H . A i seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.10.18 &Y PSF #Fa]tipil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.10.18 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 3.10.18 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 3.10.18 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 3.10.18 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
3.10.18.

4. PSF is making Python 3.10.18 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.10.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.18
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.18, 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 3.10.18, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

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.

(Rt
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(22 30
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FAF PYTHON 1.6.1 ity CNRI ¥ a] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(Fotakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 F 1.2 #) CWI ¥ o] HipiY

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 3.10.18 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.2. FKESHLAHMAXMEM Python ByRRFIF ¢ 289




The Python/C API, %7 3.10.18

C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket HiHUfifl T getaddrinfo () fil getnameinfo () ZEREL, BAIMACE{LT WIDE i H F A [7) 5
SO https://www.wide.ad.jp/ .

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ' "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

asynchat fll asyncore fEHEE DA R FEEH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHE S DA ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select HHKT kqueue fRHE H AL 5 AR A HA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3443 & Marek Majkowski’ X} Dan Bernstein [t SipHash24 LR SE P A& AR EEHA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c HEHE T C p&%k dtoa Fl strtod, T C XURGEEEUMEFI A AT R Z [ 64, BEIRAE A H
David M. Gay 4 519 [R) 44 3044 . B BIZ SCERTFE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c P, 7E 2009 4 3 J] 16 HAZZ 249 I hh ST HA 5 DA USRI Rl A= B

/****************************************************************

*

* The author of this software is David M. Gay.
*

*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*************~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WARBAERG WA, W hashlib, posix, ssl. crypt B OpenSSL FERIRE R, ML, AT
Python ] Windows FI macoS ‘2% F2 )7 Al B U4 OpenSSL FEFJ#% U1, BrLATEREAL RS T OpenSSL 17 AJ LAY
1

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED 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 OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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L T T S N N

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.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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 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.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "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.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRAEBE ——with-system—expat BCE THH, 50 pyexpat § AR M5 expat R4 DAL EAY:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

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

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i W& M 3L IR EL 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

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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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 ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEIEACHS 2 Sun Microsystems, Inc. {877 it H- Al (G BRAIHUAT A o P AT DARS DU Bl A28 e e A AT i
T
SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING

THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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EFE
...,269
2t 03,269
>>> 269
__all__ (package variable), 68
__dict__ (module attribute), 151
__doc__ (module attribute), 151
_ file_  (module attribute), 151, 152
_ future_ ,273
__import_

& & %, 68
__ loader__ (module attribute), 151
__main___

M, 11,174, 185
_ name___ (module attribute), 151
__package___ (module attribute), 151
_ PYVENV_LAUNCHER_ , 198,203
__slots_ ,279
_frozen (C struct), 70
_inittab (Cstruct), 71
_Py_c_diff (C function), 115
_Py_c_neqg (C function), 115
_Py_c_pow (C function), 116
_Py_c_prod (C function), 115
_Py_c_quot (C function), 115
_Py_c_sum (C function), 115
_Py_InitializeMain (C function), 210
_Py_NoneStruct (Cvar), 224
_PyBytes_Resize (C function), 118
_PyCFunctionFast (Ctype), 226

_PyCFunctionFastWithKeywords (C type), 226

_PyFrameEvalFunction (C type), 183

_PyInterpreterState_GetEvalFrameFunc (C

function), 183

_thread

H 180
FHEE
__ PYVENV_LAUNCHER
PATH, 11
PYTHON*, 173
PYTHONCOERCECLOCALE, 208
PYTHONDEBUG, 172, 203
PYTHONDONTWRITEBYTECODE, 172, 206
PYTHONDUMPREF'S, 199, 237
PYTHONEXECUTABLE, 203
PYTHONFAULTHANDLER, 200
PYTHONHASHSEED, 173, 200
PYTHONHOME, 11, 173, 178, 201
PYTHONINSPECT, 173,201
PYTHONIOENCODING, 175, 205
PYTHONLEGACYWINDOWSFSENCODING, 173,
195
PYTHONLEGACYWINDOWSSTDIO, 173, 201
PYTHONMALLOC, 214, 217, 219
PYTHONMALLOC" (] 4
' "PYTHONMALLOC=malloc", 220
PYTHONMALLOCSTATS, 202, 214
PYTHONNOUSERSITE, 173, 205
PYTHONOPTIMIZE, 173, 202
PYTHONPATH, 11, 173, 202
PYTHONPLATLIBDIR, 202
PYTHONPROFILEIMPORTTIME, 201
PYTHONPYCACHEPREFIX, 203
PYTHONTRACEMALLOC, 205
PYTHONUNBUFFERED, 174, 198
PYTHONUTFS, 195, 208
PYTHONVERBOSE, 174, 205
PYTHONWARNINGS, 205

, 198, 203

_PyInterpreterState_SetEvalFrameFunc (C A

function), 183
_PyObject_New (C function), 223
_PyObject_NewVar (C function), 223
_PyTuple_Resize (C function), 140

abort (), 67
abs
& % %, 94
abstract base class —- £ #H ¥, 269
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allocfunc (C type), 260

annotation —— AR, 269

argument -- £, 269

argv (in module sys), 177

ascii

[EE % %, 87

asynchronous context manager -- & ¥
T XEHE %, 270

asynchronous generator —— 334 &£, 270

asynchronous generator iterator —- #
P A5 R, 270

asynchronous iterable —-- & 7% R Xt £,
270

asynchronous iterator —-— ®F¥ &R EHE, 270

attribute -- B4, 270

awaitable —-- H&#RT4£, 270

B

BDFL, 270

binary file —— 3% UH, 270
binaryfunc (Ctype), 261

borrowed reference —— fAE| A, 270

buffer interface
(see buffer protocol), 100
buffer object
(see buffer protocol), 100
buffer protocol, 100
builtins
Ik, 11,174,185
bytearray
%£,118
bytecode —-- F ¥, 271
bytes
)& & %, 87
&, 117
bytes-like object —-- FH¥ AL, 271

C

callable —— T A £, 271
callback -- [HiF, 271
calloc(),213
Capsule

x4, 162
C-contiguous, 102,271
class, 271
class variable —- X% &, 271
classmethod

| & & %, 228
cleanup functions, 68
close () (in module os), 185
CO_FUTURE_DIVISION (C var), 45
code object, 149
coercion -- BEH| KA A 271

compile

[EE &%, 69
complex number

T4, 115
complex number —- £ 3,271
context manager —— T XX&HEE 271
context variable -- X% E,271
contiguous, 102
contiguous —- #4271
copyright (in module sys), 177
coroutine -- Wi, 271
coroutine function -- WA F I, 271
CPython, 271

D

decorator —— XM, 272
descrgetfunc (Ctype), 261
descriptor —- H®E,6 272
descrset func (Ctype), 261
destructor (C type), 260
dictionary
X4, 143
dictionary
dictionary
272
dictionary
divmod
& & %, 94
docstring —— XHFEHSE, 272
duck-typing -- ®F KA 272

E

EAFP, 272

EOFError (built-in exception), 150
exc_info () (in module sys), 9
executable (in module sys), 176

exit (), 68

expression —- FikIR, 272
extension module —-- ¥ Bk, 272

F
f-string —-- f-FfF 5,272
file
x4, 150
file object -- XHX%£,272
file-like object —— XHRX%,273
filesystem encoding and error handler
-~ XHRGHEDHERSEIRALEH, 273
finder —- #H#H &, 273
float
[EE & %, 95
floating point
4,114
floor division -- [ FEER %, 273

Fortran contiguous, 102,271

—— F 4,272

comprehension —--—

FHHE e R

view —-- FHME, 272
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free (), 213
freefunc (Ctype), 260
freeze utility, 70
frozenset
&, 145
function
T4, 147
function —-- ¥, 273
function annotation -- HEIARE, 273

G

garbage collection —-- gk [Eg, 273

generator, 273

generator —-— 4k #, 273

generator expression, 274

generator expression -- 4 K AEFKAR, 274

generator iterator --— Ak EBERE, 274

generic function -- E A& &%, 274

generic type -- & A, 274

getattrfunc (C type), 260

getattrofunc (Ctype), 260

getbufferproc (Ctype), 261

getiterfunc (Ctype), 261

GIL, 274

global interpreter lock, 178

global interpreter lock —- 4 f @B 24,
274

F{

hash
[EE % %, 87, 240
hash-based pyc —-- ET%%HH pyc, 274
hashable -- —"Tgé\%»274
hashfunc (C type), 261

IDLE, 274

immutable -- RA LML, 274
import path —-- %A%, 274
importer ——- B A%, 274
importing —— § A, 274
incr_item(), 10, 11

initproc (Ctype), 260

inquiry (C type), 266

instancemethod
x4, 148
int
B & &%, 95
integer
4,111
interactive -- X &,275
interpreted —— @EA, 275
interpreter lock, 178
interpreter shutdown —— @EHEXH,275

iterable -- H#k R 4,275
iterator -- # R %, 275
iternextfunc (C type), 261

K

key function —-- #E¥H, 275
KeyboardInterrupt (built-in exception), 55
keyword argument -- x&F 5,275

L

lambda, 275
LBYL, 275
len
[FIE % %, 88, 96, 98, 141, 144, 146
lenfunc (C type), 261
list, 276
&, 141
list comprehension -- %|XkI#tH R, 276
loader —-— Ju# #,276
locale encoding -- EE K EH 4R, 276
lock, interpreter, 178
long integer
4,111

LONG_MAX, 112

M
magic

method, 276
magic method -- AR ¥k, 276
main (), 175, 177
malloc (), 213
mapping

T4, 143
mapping —— B4, 276
memoryview

T4, 161
meta path finder -- TLERZEH %, 276
metaclass —-- T, 276
METH_CLASS ([ % &), 228
METH_COEXIST (FI% % %), 228
METH_FASTCALL (B % %), 227
METH_NOARGS ([F] & % %), 227
METH_O (E& % &), 227
METH_STATIC (FJE % ), 228
METH_VARARGS ([FI% % %), 227
method

magic, 276

special, 279

T4, 148
method —-- F# ¥, 276
method resolution order -- ¥ ¥ # W 7,

276

MethodType (in module types), 147, 148
module, 276

e ]
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search path, 11, 174, 176
T4, 151
module spec -- EEHH, 276
modules (in module sys), 68, 174
ModuleType (in module types), 151
MRO, 276
mutable —— H L4, 276

N

named tuple —- B4 T4, 276
namespace —— w4 %, 277
namespace package —- @& X4, 277
nested scope —— #hEEHH, 277
new-style class -- ¥, 277
newfunc (C type), 260

None
&, 111
numeric
4,111
O
object
code, 149

object —-- Xt%£,277

objobjargproc (Ctype), 261

objobjproc (C type), 261
OverflowError (built-in exception), 112, 113

P

package variable

_all_ ,68
parameter -- #%,277
PATH, 11
path

module search, 11,174, 176
path (in module sys), 11, 174, 176
path based finder -- ETEEZEMERE, 278
path entry ——- B#&EAH,278
path entry finder —- HB&AN D& H, 278
path entry hook -- BN 04 F, 278
path-like object -- EHFEExt4£,278
PEP, 278
platform (in module sys), 177
portion —-- 4,278

positional argument —-— I & 5%, 278
pow

[EE % %, 94, 95
provisional API -- #¥ & API,278
provisional package -- % FA4,278

Py_ABS (C macro), 4
Py_AddPendingCall (C function), 186
Py_AddPendingCall (), 186
Py_AtExit (C function), 68
Py_BEGIN_ALLOW_THREADS,178

Py_BEGIN_ALLOW_THREADS (C macro), 181
Py_BLOCK_THREADS (C macro), 181
Py_buffer (Ctype), 100

Py_buffer.buf (Cmember), 100
Py_buffer. format (C member), 101
Py_buffer.internal (C member), 102
Py_buffer.itemsize (C member), 101
Py_buffer.len (C member), 101
Py_buffer.ndim (C member), 101
Py_buffer.ob]j (Cmember), 100
Py_buffer.readonly (C member), 101
Py_buffer.shape (C member), 101
Py_buffer.strides (C member), 101
Py_buffer.suboffsets (C member), 101
Py_BuildvValue (C function), 78
Py_BytesMain (C function), 41
Py_BytesWarningFlag (Cvar), 172
Py_CHARMASK (C macro), 5

Py_CLEAR (C function), 48
Py_CompileString (C function), 43
Py_CompileString(), 44
Py_CompileStringExFlags (C function), 43
Py_CompileStringFlags (C function), 43
Py_CompileStringObject (C function), 43
Py_complex (Ctype), 115

Py_DebugFlag (Cvar), 172
Py_DecodeLocale (C function), 64
Py_DECREF (C function), 48

Py_DecRef (C function), 48

Py_DECREF (), 6

Py_DEPRECATED (C macro), 5
Py_DontWriteBytecodeFlag (Cvar), 172
Py_Ellipsis (Cvar), 161
Py_EncodeLocale (C function), 65
Py_END_ALLOW_THREADS,178
Py_END_ALLOW_THREADS(Cﬁnaav)181
Py_EndInterpreter (C function), 185
Py_EnterRecursiveCall (C function), 58
Py_eval_input (Cvar), 44

Py_Exit (C function), 67

Py_False (Cvar), 114

Py_FatalError (C function), 67
Py_FatalError (), 177
Py_FdIsInteractive (C function), 63
Py_file_input (Cvar), 44
Py_Finalize (C function), 174
Py_FinalizeEx (C function), 174
Py_FinalizeEx (), 68, 174,185
Py_FrozenFlag (Cvar), 172
Py_GenericAlias (C function), 169
Py_GenericAliasType (C var), 169
Py_GetArgcArgv (C function), 210
Py_GetBuildInfo (C function), 177
Py_GetCompiler (C function), 177
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Py_GetCopyright (C function), 177
Py_GETENV (C macro), 5
Py_GetExecPrefix (C function), 175
Py_GetExecPrefix (), 11

Py_GetPath (C function), 176
Py_GetPath (), 11,175,176
Py_GetPlatform (C function), 176
Py_GetPrefix (C function), 175
Py_GetPrefix (), 11
Py_GetProgramFullPath (C function), 176
Py_GetProgramFullPath(), 11
Py_GetProgramName (C function), 175
Py_GetPythonHome (C function), 178
Py_GetVersion (C function), 176
Py_HashRandomizationFlag (Cvar), 172
Py_IgnoreEnvironmentFlag (Cvar), 173
Py_INCREF (C function), 47

Py_IncRef (C function), 48

Py_INCREF (), 6

Py_Initialize (C function), 174
Py_Initialize (), 11,175,185
Py_InitializeEx (C function), 174
Py_InitializeFromConfig (C function), 206
Py_InspectFlag (Cvar), 173
Py_InteractiveFlag (Cvar), 173

Py_1Is (C function), 224

Py_IS_TYPE (C function), 225

Py_IsFalse (C function), 225
Py_IsInitialized (C function), 174
Py_IsInitialized(), Il

Py_IsNone (C function), 224
Py_IsolatedFlag (Cvar), 173
Py_IsTrue (C function), 225
Py_LeaveRecursiveCall (C function), 58
Py_LegacyWindowsFSEncodingFlag (Cvar), 173
Py_LegacyWindowsStdioFlag (Cvar), 173
Py_LIMITED_API (C macro), 13

Py_Main (C function), 41
PY_MAJOR_VERSION (C macro), 267

Py_MAX (C macro), 4

Py_MEMBER_SIZE (C macro), 5
PY_MICRO_VERSION (C macro), 267
Py_MIN (C macro), 4

PY_MINOR_VERSION (C macro), 267
Py_mod_create (C macro), 154
Py_mod_create.create_module (C function), 154
Py_mod_exec (C macro), 155
Py_mod_exec.exec_module (C function), 155
Py_NewInterpreter (C function), 185
Py_NewRef (C function), 47

Py_None (Cvar), 111

Py_NoSiteFlag (Cvar), 173
Py_NotImplemented (C var), 85
Py_NoUserSiteDirectory (Cvar), 173

Py_OptimizeFlag (Cvar), 173

Py_PreInitialize (C function), 196

Py_PreInitializeFromArgs (C function), 196

Py _PreInitializeFromBytesArgs (C function),
196

Py_PRINT_RAW, 151

Py_QuietFlag (Cvar), 173

Py_REFCNT (C function), 225

PY_RELEASE_LEVEL (C macro), 267

PY_RELEASE_SERIAL (C macro), 267

Py_ReprEnter (C function), 58

Py_ReprLeave (C function), 58

Py_RETURN_FALSE (C macro), 114

Py_RETURN_NONE (C macro), 111

Py_RETURN_NOTIMPLEMENTED (C macro), 85

Py_RETURN_TRUE (C macro), 114

Py_RunMain (C function), 209

Py_SET_REFCNT (C function), 225

Py_SET_SIZE (C function), 225

Py_SET_TYPE (C function), 225

Py_SetPath (C function), 176

Py_SetPath (), 176

Py_SetProgramName (C function), 175

Py_SetProgramName (), 11, 174176

Py_SetPythonHome (C function), 178

Py_SetStandardStreamEncoding (C function),
175

Py_single_input (C var), 44

Py_SIZE (C function), 225

Py_ssize_t (Ctype), 9

PY_SSIZE_T_MAX, 113

Py_STRINGIFY (C macro), 5

Py_TPFLAGS_BASE_EXC_SUBCLASS (F] & & &),
244

Py_TPFLAGS_BASETYPE (H ¥ & &), 243

Py_TPFLAGS_BYTES_SUBCLASS (EIE & &), 244

Py_TPFLAGS_DEFAULT (| & % %), 243

Py_TPFLAGS_DICT_ SUBCLASS (B)% &%), 244

Py_TPFLAGS_DISALLOW_INSTANTIATION ([F] &
T %), 244

Py_TPFLAGS_HAVE_FINALIZE (E1E & &), 244

Py_TPFLAGS_HAVE_GC ([F)& % &), 243

Py_TPFLAGS_HAVE_VECTORCALL (H %% &), 244

Py_TPFLAGS_HEAPTYPE (B & % &), 242

Py_TPFLAGS_IMMUTABLETYPE (¥ % &), 244

Py_TPFLAGS_LIST_SUBCLASS (EE & &), 244

Py_TPFLAGS_LONG_SUBCLASS (EE & &), 244

Py_TPFLAGS_MAPPING ([F £ &%), 245

Py_TPFLAGS_METHOD_DESCRIPTOR ([F] & & &),
243

Py_TPFLAGS_READY (E]E &%), 243

Py_TPFLAGS_READYING (EE & &), 243

Py_TPFLAGS_SEQUENCE ([F % & &), 245

Py_TPFLAGS_TUPLE_SUBCLASS (BB % &), 244

e ]

309



The Python/C API, %7 3.10.18

Py_TPFLAGS_TYPE_SUBCLASS (H|E T %), 244

Py_TPFLAGS_UNICODE_SUBCLASS ([Fl & % &),244

Py_tracefunc (Ctype), 187

Py_True (Cvar), 114

Py_tss_NEEDS_INIT (C macro), 189

Py_tss_t (Ctype), 189

Py_TYPE (C function), 225

Py_UCS1 (Ctype), 120

Py_UCS2 (Ctype), 120

Py_UCS4 (Ctype), 120

Py_UNBLOCK_THREADS (C macro), 182

Py_UnbufferedStdioFlag (Cvar), 173

Py_UNICODE (C type), 120

Py_UNICODE_IS_HIGH_SURROGATE (C macro), 123

Py_UNICODE_IS_LOW_SURROGATE (C macro), 123

Py_UNICODE_IS_SURROGATE (C macro), 123

Py_UNICODE_ISALNUM (C function), 123

Py_UNICODE_ISALPHA (C function), 123

Py_UNICODE_ISDECIMAL (C function), 122

Py_UNICODE_ISDIGIT (C function), 122

Py_UNICODE_ISLINEBREAK (C function), 122

Py_UNICODE_ISLOWER (C function), 122

Py_UNICODE_ISNUMERIC (C function), 123

Py_UNICODE_ISPRINTABLE (C function), 123

Py_UNICODE_ISSPACE (C function), 122

Py_UNICODE_ISTITLE (C function), 122

Py_UNICODE_ISUPPER (C function), 122

Py_UNICODE_JOIN_SURROGATES (C macro), 123

Py_UNICODE_TODECIMAL (C function), 123

Py_UNICODE_TODIGIT (C function), 123

Py_UNICODE_TOLOWER (C function), 123

Py_UNICODE_TONUMERIC (C function), 123

Py_UNICODE_TOTITLE (C function), 123

Py_UNICODE_TOUPPER (C function), 123

Py_UNREACHABLE (C macro), 4

Py_UNUSED (C macro), 5

Py_VaBuildvalue (C function), 79

PY_VECTORCALL_ARGUMENTS_OFFSET (C macro),
89

Py_VerboseFlag (Cvar), 174

PY_VERSION_HEX (C macro), 267

Py_VISIT (C function), 265

Py_XDECREF (C function), 48

Py_XDECREF (), 11

Py_XINCREF (C function), 47

Py_XNewRef (C function), 47

PyAIter_Check (C function), 99

PyAnySet_Check (C function), 146

PyAnySet_CheckExact (C function), 146

PyArg_Parse (C function), 77

PyArg_ParseTuple (C function), 77

PyArg_ParseTupleAndKeywords (C function), 77

PyArg_UnpackTuple (C function), 77

PyArg_ValidateKeywordArguments (C func-
tion), 77
PyArg_VaParse (C function), 77
PyArg_VaParseTupleAndKeywords (C function),
77
PyASCIIObject (C type), 120
PyAsyncMethods (C type), 259
PyAsyncMethods.am_aiter (C member), 259
PyAsyncMethods.am_anext (C member), 260
PyAsyncMethods.am_await (C member), 259
PyAsyncMethods.am_send (C member), 260
PyBool_Check (C function), 114
PyBool_FromLong (C function), 114
PyBUF_ANY_CONTIGUOUS (C macro), 103
PyBUF_C_CONTIGUOUS (C macro), 103
PyBUF_CONTIG (C macro), 103
PyBUF_CONTIG_RO (C macro), 103
PyBUF_F_CONTIGUOUS (C macro), 103
PyBUF_FORMAT (C macro), 102
PyBUF_FULL (C macro), 103
PyBUF_FULL_RO (C macro), 103
PyBUF_INDIRECT (C macro), 102
PyBUF_ND (C macro), 102
PyBUF_RECORDS (C macro), 103
PyBUF_RECORDS_RO (C macro), 103
PyBUF_SIMPLE (C macro), 102
PyBUF_STRIDED (C macro), 103
PyBUF_STRIDED_RO (C macro), 103
PyBUF_STRIDES (C macro), 102
PyBUF_WRITABLE (C macro), 102
PyBuffer_ FillContiguousStrides
tion), 105
PyBuffer_FillInfo (C function), 105
PyBuffer_FromContiguous (C function), 105
PyBuffer_GetPointer (C function), 105
PyBuffer_ IsContiguous (C function), 105
PyBuffer_Release (C function), 105
PyBuffer_SizeFromFormat (C function), 105
PyBuffer_ToContiguous (C function), 105
PyBufferProcs, 100
PyBufferProcs (C type), 258
PyBufferProcs.bf_getbuffer (Cmember), 258
PyBufferProcs.bf_releasebuffer (Cmember),
259
PyByteArray_AS_STRING (C function), 119
PyByteArray_AsString (C function), 119
PyByteArray_Check (C function), 119
PyByteArray_ CheckExact (C function), 119
PyByteArray_Concat (C function), 119
PyByteArray_FromObject (C function), 119
PyByteArray_FromStringAndSize (C function),
119
PyByteArray_ GET_SIZE (C function), 119
PyByteArray_Resize (C function), 119
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PyByteArray_Size (C function), 119
PyByteArray_Type (Cvar), 118
PyByteArrayObject (Ctype), 118
PyBytes_AS_STRING (C function), 118
PyBytes_AsString (C function), 118
PyBytes_AsStringAndSize (C function), 118
PyBytes_Check (C function), 117
PyBytes_CheckExact (C function), 117
PyBytes_Concat (C function), 118
PyBytes_ConcatAndDel (C function), 118
PyBytes_FromFormat (C function), 117
PyBytes_FromFormatV (C function), 117
PyBytes_FromObject (C function), 117
PyBytes_FromString (C function), 117
PyBytes_FromStringAndSize (C function), 117
PyBytes_GET_SIZE (C function), 118
PyBytes_Size (C function), 117
PyBytes_Type (Cvar), 117
PyBytesObject (Ctype), 117
PyCallable_Check (C function), 93
PyCallIter_Check (C function), 158
PyCallIter_New (C function), 158
PyCallIter_Type (Cvar), 158
PyCapsule (C type), 162
PyCapsule_CheckExact (C function), 162
PyCapsule_Destructor (Ctype), 162
PyCapsule_GetContext (C function), 163
PyCapsule_GetDestructor (C function), 163
PyCapsule_GetName (C function), 163
PyCapsule_GetPointer (C function), 163
PyCapsule_Import (C function), 163
PyCapsule_IsValid (C function), 163
PyCapsule_New (C function), 162
PyCapsule_SetContext (C function), 163
PyCapsule_SetDestructor (C function), 163
PyCapsule_SetName (C function), 163
PyCapsule_SetPointer (C function), 163
PyCell_Check (C function), 149
PyCell_GET (C function), 149
PyCell_Get (C function), 149
PyCell_New (C function), 149
PyCell_SET (C function), 149
PyCell_Set (C function), 149
PyCell_Type (Cvar), 149

PyCellObject (Ctype), 149
PyCFunction (C type), 226
PyCFunctionWithKeywords (C type), 226
PyCMethod (C type), 226
PyCode_Addr2Line (C function), 150
PyCode_Check (C function), 149
PyCode_GetNumFree (C function), 149
PyCode_New (C function), 149
PyCode_NewEmpty (C function), 150
PyCode_NewWithPosOnlyArgs (C function), 149

PyCode_Type (Cvar), 149
PyCodec_BackslashReplaceErrors
tion), 83
PyCodec_Decode (C function), 82
PyCodec_Decoder (C function), 82
PyCodec_Encode (C function), 82
PyCodec_Encoder (C function), 82
PyCodec_IgnoreErrors (C function), 83
PyCodec_IncrementalDecoder (C function), 82
PyCodec_IncrementalEncoder (C function), 82
PyCodec_KnownEncoding (C function), 82
PyCodec_LookupError (C function), 83
PyCodec_NameReplaceErrors (C function), 83
PyCodec_Register (C function), 82
PyCodec_RegisterError (C function), 83
PyCodec_ReplaceErrors (C function), 83
PyCodec_StreamReader (C function), 82
PyCodec_StreamWriter (C function), 82
PyCodec_StrictErrors (C function), 83
PyCodec_Unregister (C function), 82
PyCodec_XMLCharRefReplaceErrors (C func-
tion), 83
PyCodeObject (C type), 149
PyCompactUnicodeObject (C type), 120
PyCompilerFlags (C struct), 44
PyCompilerFlags.cf_feature_version (C
member), 44
PyCompilerFlags.cf_flags (C member), 44
PyComplex_AsCComplex (C function), 116
PyComplex_Check (C function), 116
PyComplex_CheckExact (C function), 116
PyComplex_FromCComplex (C function), 116
PyComplex_FromDoubles (C function), 116
PyComplex_ImagAsDouble (C function), 116
PyComplex_RealAsDouble (C function), 116
PyComplex_Type (Cvar), 116
PyComplexObject (Ctype), 116
PyConfig (Ctype), 197
PyConfig.argv (C member), 198
PyConfig.base_exec_prefix (C member), 198
PyConfig.base_executable (C member), 198
PyConfig.base_prefix (C member), 198
PyConfig.buffered_stdio (C member), 198
PyConfig.bytes_warning (C member), 199
PyConfig.check_hash_pycs_mode (C member),
199
PyConfig.configure_c_stdio (Cmember), 199
PyConfig.dev_mode (C member), 199
PyConfig.dump_refs (C member), 199
PyConfig.exec_prefix (C member), 199
PyConfig.executable (C member), 200
PyConfig.faulthandler (C member), 200
PyConfig.filesystem_encoding (C member),
200

(C  func-
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filesystem_errors (C member), 200
hash_seed (C member), 200
home (C member), 201
import_time (C member), 201
PyConfig.inspect (C member), 201
PyConfig.install_signal_handlers (C mem-
ber), 201
PyConfig.interactive (C member), 201
PyConfig.isolated (C member), 201
PyConfig.legacy_windows_stdio (C member),
201
PyConfig.malloc_stats (C member), 201
PyConfig.module_search_paths (C member),
202
PyConfig.module_search_paths_set (C mem-
ber), 202
PyConfig.optimization_level (Cmember), 202
PyConfig.orig_argv (C member), 202
PyConfig.parse_argv (C member), 202
PyConfig.parser_debug (C member), 203
PyConfig.pathconfig_warnings (C member),
203
PyConfig.platlibdir (C member), 202
PyConfig.prefix (C member), 203
PyConfig.program_name (C member), 203
PyConfig.pycache_prefix (C member), 203
PyConfig.PyConfig_Clear (C function), 197
PyConfig.PyConfig_InitIsolatedConfig (C
function), 197
PyConfig.PyConfig_ InitPythonConfig (C
function), 197
PyConfig.PyConfig Read (C function), 197
PyConfig.PyConfig_SetArgv (C function), 197
PyConfig.PyConfig_SetBytesArgv (C func-
tion), 197
PyConfig.PyConfig_SetBytesString (C func-
tion), 197
PyConfig.PyConfig_SetString (C function), 197
PyConfig.PyConfig_SetWideStringList (C
function), 197
PyConfig.pythonpath_env (C member), 202
PyConfig.quiet (C member), 203
PyConfig.run_command (C member), 204
PyConfig.run_filename (C member), 204
PyConfig.run_module (C member), 204
PyConfig.show_ref_count (C member), 204
PyConfig.site_import (C member), 204
PyConfig.skip_source_first_line (C mem-
ber), 204
PyConfig.stdio_encoding (C member), 204
PyConfig.stdio_errors (C member), 204
PyConfig.tracemalloc (C member), 205
PyConfig.use_environment (C member), 205
PyConfig.use_hash_seed (C member), 200

PyConfig.
PyConfig.
PyConfig.
PyConfig.

PyConfig.user_site_directory (C member),
205
PyConfig.verbose (C member), 205
PyConfig.warn_default_encoding (Cmember),
199
PyConfig.warnoptions (C member), 205
PyConfig.write_bytecode (C member), 206
PyConfig.xoptions (C member), 206
PyContext (C type), 165
PyContext_CheckExact (C function), 165
PyContext_Copy (C function), 165
PyContext_CopyCurrent (C function), 165
PyContext_Enter (C function), 165
PyContext_Exit (C function), 165
PyContext_New (C function), 165
PyContext_Type (Cvar), 165
PyContextToken (C type), 165
PyContextToken_CheckExact (C function), 165
PyContextToken_Type (C var), 165
PyContextVar (Ctype), 165
PyContextVar_CheckExact (C function), 165
PyContextVar_Get (C function), 166
PyContextVar_New (C function), 166
PyContextVar_Reset (C function), 166
PyContextVar_Set (C function), 166
PyContextVar_Type (Cvar), 165
PyCoro_CheckExact (C function), 164
PyCoro_New (C function), 164
PyCoro_Type (Cvar), 164
PyCoroObject (Ctype), 164
PyDate_Check (C function), 166
PyDate_CheckExact (C function), 166
PyDate_FromDate (C function), 167
PyDate_FromTimestamp (C function), 169
PyDateTime_Check (C function), 166
PyDateTime_CheckExact (C function), 166
PyDateTime_DATE_GET_FOLD (C function), 168
PyDateTime_DATE_GET_HOUR (C function), 168
PyDateTime_DATE_GET_MICROSECOND (C func-
tion), 168
PyDateTime_DATE_GET_MINUTE (C function), 168
PyDateTime_DATE_GET_SECOND (C function), 168
PyDateTime_DATE_GET_TZINFO (C function), 168
PyDateTime_DELTA_GET_DAYS (C function), 168
PyDateTime_DELTA_GET_MICROSECONDS c
function), 169
PyDateTime_DELTA_GET_SECONDS (C function),

169
PyDateTime_FromDateAndTime (C function), 167
PyDateTime_FromDateAndTimeAndFold (e

function), 167
PyDateTime_FromTimestamp (C function), 169
PyDateTime_GET_DAY (C function), 168
PyDateTime_GET_MONTH (C function), 168
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PyDateTime_GET_YEAR (C function), 168
PyDateTime_TIME_GET_FOLD (C function), 168
PyDateTime_TIME_GET_HOUR (C function), 168
PyDateTime_TIME_GET_MICROSECOND (C func-
tion), 168
PyDateTime_TIME_GET_MINUTE (C function), 168
PyDateTime_TIME_GET_SECOND (C function), 168
PyDateTime_TIME_GET_TZINFO (C function), 168
PyDateTime_TimeZone_UTC (C var), 166
PyDelta_Check (C function), 167
PyDelta_CheckExact (C function), 167
PyDelta_FromDSU (C function), 167
PyDescr_IsData (C function), 159
PyDescr_NewClassMethod (C function), 159
PyDescr_NewGetSet (C function), 159
PyDescr_NewMember (C function), 159
PyDescr_NewMethod (C function), 159
PyDescr_NewWrapper (C function), 159
PyDict_Check (C function), 143
PyDict_CheckExact (C function), 143
PyDict_Clear (C function), 143
PyDict_Contains (C function), 143
PyDict_Copy (C function), 143
PyDict_DelItem (C function), 143
PyDict_DelItemString (C function), 143
PyDict_GetItem (C function), 143
PyDict_GetItemString (C function), 144
PyDict_GetItemWithError (C function), 143
PyDict_TItems (C function), 144
PyDict_Keys (C function), 144
PyDict_Merge (C function), 145
PyDict_MergeFromSeq2 (C function), 145
PyDict_New (C function), 143
PyDict_Next (C function), 144
PyDict_SetDefault (C function), 144
PyDict_SetItem (C function), 143
PyDict_SetItemString (C function), 143
PyDict_Size (C function), 144
PyDict_Type (Cvar), 143
PyDict_Update (C function), 145
PyDict_Values (C function), 144
PyDictObject (Ctype), 143
PyDictProxy_New (C function), 143
PyDoc_STR (C macro), 5
PyDoc_STRVAR (C macro), 5
PyErr_BadArgument (C function), 50
PyErr_BadInternalCall (C function), 52
PyErr_CheckSignals (C function), 55
PyErr_Clear (C function), 49
PyErr_Clear(),9,11
PyErr_ExceptionMatches (C function), 53
PyErr_ExceptionMatches (), 11
PyErr_Fetch (C function), 53
PyErr_Format (C function), 50

PyErr_FormatV (C function), 50
PyErr_GetExcInfo (C function), 54
PyErr_GivenExceptionMatches (C function), 53
PyErr_NewException (C function), 56
PyErr_ NewExceptionWithDoc (C function), 56
PyErr_NoMemory (C function), 50
PyErr_NormalizeException (C function), 54
PyErr_Occurred (C function), 53
PyErr_Occurred(),9
PyErr_Print (C function), 50
PyErr_PrintEx (C function), 49
PyErr_ResourceWarning (C function), 53
PyErr_Restore (C function), 54
PyErr_SetExcFromWindowsErr (C function), 51
PyErr_SetExcFromWindowsErrWithFilename
(C function), 51

PyErr_SetExcFromWindowsErrWithFilenameObject

(C function), 51

PyErr_SetExcFromWindowsErrWithFilenameObjects

(C function), 51
PyErr_SetExcInfo (C function), 54
PyErr_SetFromErrno (C function), 50
PyErr_SetFromErrnoWithFilename (C func-
tion), 51
PyErr_SetFromErrnoWithFilenameObject (C
function), 51
PyErr_SetFromErrnoWithFilenameObjects
(C function), 51
PyErr_SetFromWindowsErr (C function), 51
PyErr_SetFromWindowsErrWithFilename (C
function), 51
PyErr_ SetImportError (C function), 52
PyErr_SetImportErrorSubclass (C function),
52
PyErr_SetInterrupt (C function), 55
PyErr_SetInterruptEx (C function), 55
PyErr_SetNone (C function), 50
PyErr_SetObject (C function), 50
PyErr_SetString (C function), 50
PyErr_SetString(),9
PyErr_SyntaxLocation (C function), 52
PyErr_SyntaxLocationEx (C function), 52
PyErr_SyntaxLocationObject (C function), 52
PyErr_WarnEx (C function), 52
PyErr_WarnExplicit (C function), 53
PyErr_WarnExplicitObject (C function), 52
PyErr_ WarnFormat (C function), 53
PyErr_WriteUnraisable (C function), 50
PyEval_AcquireLock (C function), 184
PyEval_AcquireThread (C function), 184
PyEval_AcquireThread (), 180
PyEval_EvalCode (C function), 44
PyEval_EvalCodeEx (C function), 44
PyEval_EvalFrame (C function), 44
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PyEval_EvalFrameEx (C function), 44
PyEval_GetBuiltins (C function), 81
PyEval_GetFrame (C function), 81
PyEval_GetFuncDesc (C function), 81
PyEval_GetFuncName (C function), 81
PyEval_GetGlobals (C function), 81
PyEval_GetLocals (C function), 81
PyEval_InitThreads (C function), 180
PyEval_InitThreads (), 174

PyEval_ MergeCompilerFlags (C function), 44
PyEval_ReleaseLock (C function), 184
PyEval_ReleaseThread (C function), 184
PyEval_ReleaseThread (), 180
PyEval_RestoreThread (C function), 180
PyEval_RestoreThread (), 179, 180
PyEval_SaveThread (C function), 180
PyEval_SaveThread (), 179, 180
PyEval_SetProfile (C function), 188
PyEval_SetTrace (C function), 188
PyEval_ThreadsInitialized (C function), 180
PyExc_ArithmeticError, 59
PyExc_AssertionError, 59
PyExc_AttributeError, 59
PyExc_BaseException, 59
PyExc_BlockingIOError, 59
PyExc_BrokenPipeError, 59
PyExc_BufferError, 59
PyExc_BytesWarning, 60
PyExc_ChildProcessError, 59
PyExc_ConnectionAbortedError, 59
PyExc_ConnectionError, 59
PyExc_ConnectionRefusedError, 59
PyExc_ConnectionResetError, 59
PyExc_DeprecationWarning, 60
PyExc_EnvironmentError, 60
PyExc_EOFError, 59
PyExc_Exception, 59
PyExc_FileExistsError, 59
PyExc_FileNotFoundError, 59
PyExc_FloatingPointError, 59
PyExc_FutureWarning, 60
PyExc_GeneratorExit, 59
PyExc_ImportError, 59
PyExc_ImportWarning, 60
PyExc_IndentationError, 59
PyExc_IndexError, 59
PyExc_InterruptedError, 59
PyExc_IOError, 60
PyExc_IsADirectoryError, 59
PyExc_KeyboardInterrupt, 59
PyExc_KeyError, 59
PyExc_LookupError, 59
PyExc_MemoryError, 59
PyExc_ModuleNotFoundError, 59

PyExc_NameError, 59
PyExc_NotADirectoryError, 59
PyExc_NotImplementedError, 59
PyExc_OSError, 59
PyExc_OverflowError, 59
PyExc_PendingDeprecationWarning, 60
PyExc_PermissionError, 59
PyExc_ProcessLookupError, 59
PyExc_RecursionError, 59
PyExc_ReferenceError, 59
PyExc_ResourceWarning, 60
PyExc_RuntimeError, 59
PyExc_RuntimeWarning, 60
PyExc_StopAsyncIteration, 59
PyExc_StopIteration, 59
PyExc_SyntaxError, 59
PyExc_SyntaxWarning, 60
PyExc_SystemError, 59
PyExc_SystemExit, 59
PyExc_TabError, 59
PyExc_TimeoutError, 59
PyExc_TypeError, 59
PyExc_UnboundLocalError, 59
PyExc_UnicodeDecodeError, 59
PyExc_UnicodeEncodeError, 59
PyExc_UnicodeError, 59
PyExc_UnicodeTranslateError, 59
PyExc_UnicodeWarning, 60
PyExc_UserWarning, 60
PyExc_ValueError, 59

PyExc_Warning, 60
PyExc_WindowsError, 60
PyExc_ZeroDivisionError, 59
PyException_GetCause (C function), 56
PyException_GetContext (C function), 56
PyException_GetTraceback (C function), 56
PyException_SetCause (C function), 56
PyException_SetContext (C function), 56
PyException_SetTraceback (C function), 56
PyFile_FromFd (C function), 150
PyFile_GetLine (C function), 150
PyFile_SetOpenCodeHook (C function), 150
PyFile_WriteObject (C function), 151
PyFile_WriteString (C function), 151
PyFloat_AS_DOUBLE (C function), 115
PyFloat_AsDouble (C function), 115
PyFloat_Check (C function), 114
PyFloat_CheckExact (C function), 114
PyFloat_FromDouble (C function), 114
PyFloat_FromString (C function), 114
PyFloat_GetInfo (C function), 115
PyFloat_GetMax (C function), 115
PyFloat_GetMin (C function), 115
PyFloat_Type (Cvar), 114
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PyFloatObject (Ctype), 114
PyFrame_GetBack (C function), 81
PyFrame_GetCode (C function), 81
PyFrame_GetLineNumber (C function), 81
PyFrameObject (C type), 44
PyFrozenSet_Check (C function), 145
PyFrozenSet_CheckExact (C function), 146
PyFrozenSet_New (C function), 146
PyFrozenSet_Type (C var), 145
PyFunction_Check (C function), 147
PyFunction_GetAnnotations (C function), 147
PyFunction_GetClosure (C function), 147
PyFunction_GetCode (C function), 147
PyFunction_GetDefaults (C function), 147
PyFunction_GetGlobals (C function), 147
PyFunction_GetModule (C function), 147
PyFunction_New (C function), 147
PyFunction_NewWithQualName (C function), 147
PyFunction_SetAnnotations (C function), 148
PyFunction_SetClosure (C function), 147
PyFunction_SetDefaults (C function), 147
PyFunction_Type (Cvar), 147
PyFunctionObject (C type), 147
PyGC_Collect (C function), 266
PyGC_Disable (C function), 266
PyGC_Enable (C function), 266
PyGC_TIsEnabled (C function), 266
PyGen_Check (C function), 164
PyGen_CheckExact (C function), 164
PyGen_New (C function), 164
PyGen_NewWithQualName (C function), 164
PyGen_Type (Cvar), 164
PyGenObject (C type), 164
PyGetSetDef (C type), 229
PyGILState_Check (C function), 181
PyGILState_Ensure (C function), 181
PyGILState_GetThisThreadState (C function),
181
PyGILState_Release (C function), 181
PyImport_AddModule (C function), 69
PyImport_AddModuleObject (C function), 69
PyImport_AppendInittab (C function), 71
PyImport_ExecCodeModule (C function), 69
PyImport_ExecCodeModuleEx (C function), 69
PyImport_ExecCodeModuleObject (C function),
69
PyImport_ExecCodeModuleWithPathnames (C
function), 69
PyImport_ExtendInittab (C function), 71
PyImport_FrozenModules (Cvar), 70
PyImport_GetImporter (C function), 70
PyImport_GetMagicNumber (C function), 70
PyImport_GetMagicTag (C function), 70
PyImport_GetModule (C function), 70

PyImport_GetModuleDict (C function), 70
PyImport_Import (C function), 68
PyImport_ImportFrozenModule (C function), 70
PyImport_ImportFrozenModuleObject (c
function), 70
PyImport_ImportModule (C function), 68
PyImport_ImportModuleEx (C function), 68
PyImport_ImportModuleLevel (C function), 68
PyImport_ImportModuleLevelObject (C func-
tion), 68
PyImport_ImportModuleNoBlock (C function),
68
PyImport_ReloadModule (C function), 69
PyIndex_Check (C function), 96
PyInstanceMethod_Check (C function), 148
PyInstanceMethod_Function (C function), 148
PyInstanceMethod_GET_FUNCTION (C function),
148
PyInstanceMethod_New (C function), 148
PyInstanceMethod_Type (C var), 148
PyInterpreterState (Ctype), 180
PyInterpreterState_Clear (C function), 182
PyInterpreterState_Delete (C function), 182
PyInterpreterState_Get (C function), 183
PyInterpreterState_GetDict (C function), 183
PyInterpreterState_GetID (C function), 183
PyInterpreterState_Head (C function), 188
PyInterpreterState_Main (C function), 188
PyInterpreterState_New (C function), 182
PyInterpreterState_Next (C function), 188
PyInterpreterState_ThreadHead (C function),
188
PyIter_Check (C function), 99
PyIter_Next (C function), 99
PyIter_Send (C function), 99
PyList_Append (C function), 142
PyList_AsTuple (C function), 142
PyList_Check (C function), 141
PyList_CheckExact (C function), 141
PyList_GET_ITEM (C function), 142
PyList_GET_SIZE (C function), 141
PyList_GetItem (C function), 141
PyList_GetItem(), 8
PyList_GetSlice (C function), 142
PyList_Insert (C function), 142
PyList_New (C function), 141
PyList_Reverse (C function), 142
PyList_SET_ITEM (C function), 142
PyList_SetItem (C function), 142
PyList_SetItem(),7
PyList_SetSlice (C function), 142
PyList_Size (C function), 141
PyList_Sort (C function), 142
PyList_Type (Cvar), 141
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PyListObject (Ctype), 141
PyLong_AsDouble (C function), 113
PyLong_AsLong (C function), 112
PyLong_AsLongAndOverflow (C function), 112
PyLong_AsLongLong (C function), 112
PyLong_AsLongLongAndOverflow (C function),
112
PyLong_AsSize_t (C function), 113
PyLong_AsSsize_t (C function), 113
PyLong_AsUnsignedLong (C function), 113
PyLong_AsUnsignedLongLong (C function), 113
PyLong_AsUnsignedLongLongMask (C function),
113
PyLong_AsUnsignedLongMask (C function), 113
PyLong_AsVoidPtr (C function), 114
PyLong_Check (C function), 111
PyLong_CheckExact (C function), 111
PyLong_FromDouble (C function), 112
PyLong_FromLong (C function), 111
PyLong_FromLongLong (C function), 111
PyLong_FromSize_t (C function), 111
PyLong_FromSsize_t (C function), 111
PyLong_FromString (C function), 112
PyLong_FromUnicodeObject (C function), 112
PyLong_FromUnsignedLong (C function), 111
PyLong_FromUnsignedLongLong (C function), 111
PyLong_FromVoidPtr (C function), 112
PyLong_Type (Cvar), 111
PyLongObject (Ctype), 111
PyMapping_Check (C function), 98
PyMapping_DelItem (C function), 98
PyMapping DelItemString (C function), 98
PyMapping_GetItemString (C function), 98
PyMapping_HasKey (C function), 98
PyMapping_HasKeyString (C function), 98
PyMapping_Items (C function), 98
PyMapping_Keys (C function), 98
PyMapping_Length (C function), 98
PyMapping_SetItemString (C function), 98
PyMapping_Size (C function), 98
PyMapping_Values (C function), 98
PyMappingMethods (C type), 257
PyMappingMethods.mp_ass_subscript c
member), 257
PyMappingMethods.mp_length (C member), 257
PyMappingMethods.mp_subscript (C member),
257
PyMarshal ReadLastObjectFromFile (C func-
tion), 72
PyMarshal_ReadLongFromFile (C function), 71
PyMarshal_ReadObjectFromFile (C function),
72
PyMarshal_ ReadObjectFromString (C func-
tion), 72

PyMarshal_ReadShortFromFile (C function), 72
PyMarshal_WriteLongToFile (C function), 71
PyMarshal_WriteObjectToFile (C function), 71
PyMarshal_ WriteObjectToString (C function),
71
PyMem_Calloc (C function), 215
PyMem_Del (C function), 216
PyMem_Free (C function), 215
PyMem_GetAllocator (C function), 218
PyMem_Malloc (C function), 215
PyMem_New (C function), 216
PyMem_RawCalloc (C function), 214
PyMem_RawFree (C function), 215
PyMem_RawMalloc (C function), 214
PyMem_RawRealloc (C function), 214
PyMem_Realloc (C function), 215
PyMem_Resize (C function), 216
PyMem_SetAllocator (C function), 218
PyMem_SetupDebugHooks (C function), 219
PyMemAllocatorDomain (C type), 218
PyMemAllocatorDomain.PYMEM DOMAIN_MEM
(C macro), 218
PyMemAllocatorDomain.PYMEM DOMAIN_OBJ
(C macro), 218
PyMemAllocatorDomain.PYMEM DOMAIN_RAW
(C macro), 218
PyMemAllocatorEx (C type), 217
PyMember_GetOne (C function), 229
PyMember_SetOne (C function), 229
PyMemberDef (C type), 228
PyMemoryView_Check (C function), 161
PyMemoryView_FromBuffer (C function), 161
PyMemoryView_FromMemory (C function), 161
PyMemoryView_FromObject (C function), 161
PyMemoryView_GET_BASE (C function), 161
PyMemoryView_GET_BUFFER (C function), 161
PyMemoryView_GetContiguous (C function), 161
PyMethod_Check (C function), 148
PyMethod_Function (C function), 148
PyMethod_GET_FUNCTION (C function), 148
PyMethod_GET_SELF (C function), 148
PyMethod_New (C function), 148
PyMethod_Self (C function), 148
PyMethod_Type (C var), 148
PyMethodDef (C type), 226
PyMethodDef .ml_doc (C member), 227
PyMethodDef .ml_flags (C member), 226
PyMethodDef .ml_meth (C member), 226
PyMethodDef .ml_name (C member), 226
PyModule_AddFunctions (C function), 155
PyModule_AddIntConstant (C function), 157
PyModule_AddIntMacro (C function), 157
PyModule_AddObject (C function), 156
PyModule_AddObjectRef (C function), 156
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PyModule_AddStringConstant (C function), 157
PyModule_AddStringMacro (C function), 157
PyModule_AddType (C function), 157
PyModule_Check (C function), 151
PyModule_CheckExact (C function), 151
PyModule_Create (C function), 153
PyModule_Create?2 (C function), 153
PyModule_ExecDef (C function), 155
PyModule_FromDefAndSpec (C function), 155
PyModule_FromDefAndSpec?2 (C function), 155
PyModule_GetDef (C function), 152
PyModule_GetDict (C function), 151
PyModule_GetFilename (C function), 152
PyModule_GetFilenameObject (C function), 152
PyModule_GetName (C function), 151
PyModule_GetNameObject (C function), 151
PyModule_GetState (C function), 152
PyModule_New (C function), 151
PyModule_NewObject (C function), 151
PyModule_SetDocString (C function), 155
PyModule_Type (Cvar), 151
PyModuleDef (C type), 152
PyModuleDef_Init (C function), 154
PyModuleDef_Slot (Ctype), 154
PyModuleDef_Slot.slot (C member), 154
PyModuleDef_Slot.value (C member), 154
PyModuleDef .m_base (C member), 152
PyModuleDef .m_clear (C member), 153
PyModuleDef .m_doc (C member), 152
PyModuleDef .m_free (C member), 153
PyModuleDef .m_methods (C member), 152
PyModuleDef .m_name (C member), 152
PyModuleDef .m_size (C member), 152
PyModuleDef.m_slots (C member), 152
PyModuleDef.m_slots.m_reload (C member),
153
PyModuleDef.m_traverse (C member), 153
PyNumber_Absolute (C function), 94
PyNumber_Add (C function), 93
PyNumber_And (C function), 94
PyNumber_AsSsize_t (C function), 96
PyNumber_Check (C function), 93
PyNumber_Divmod (C function), 94
PyNumber_Float (C function), 95
PyNumber_FloorDivide (C function), 93
PyNumber_Index (C function), 95
PyNumber_InPlaceAdd (C function), 94
PyNumber_InPlaceAnd (C function), 95
PyNumber_InPlaceFloorDivide (C function), 95
PyNumber_InPlaceLshift (C function), 95
PyNumber_InPlaceMatrixMultiply (C func-
tion), 95
PyNumber_ InPlaceMultiply (C function), 94
PyNumber_InPlaceOr (C function), 95

PyNumber_InPlacePower (C function), 95
PyNumber_InPlaceRemainder (C function), 95
PyNumber_InPlaceRshift (C function), 95
PyNumber_InPlaceSubtract (C function), 94
PyNumber_InPlaceTrueDivide (C function), 95
PyNumber_InPlaceXor (C function), 95
PyNumber_Invert (C function), 94
PyNumber_Long (C function), 95
PyNumber_Lshift (C function), 94
PyNumber MatrixMultiply (C function), 93
PyNumber_Multiply (C function), 93
PyNumber_Negative (C function), 94
PyNumber_Or (C function), 94
PyNumber_Positive (C function), 94
PyNumber_Power (C function), 94
PyNumber_Remainder (C function), 94
PyNumber_Rshift (C function), 94
PyNumber_Subtract (C function), 93
PyNumber_ToBase (C function), 95
PyNumber_TrueDivide (C function), 93
PyNumber_Xor (C function), 94
PyNumberMethods (C type), 255
PyNumberMethods.nb_absolute (C member), 256
PyNumberMethods .nb_add (C member), 256
PyNumberMethods .nb_and (C member), 256
PyNumberMethods.nb_bool (C member), 256
PyNumberMethods .nb_divmod (C member), 256
PyNumberMethods .nb_float (C member), 256
PyNumberMethods.nb_floor_divide (C mem-
ber), 257
PyNumberMethods
PyNumberMethods
256
PyNumberMethods
257
PyNumberMethods.nb_inplace_floor_divide
(C member), 257
PyNumberMethods.nb_inplace_lshift c
member), 256

.nb_index (C member), 257
.nb_inplace_add (Cmember),

.nb_inplace_and (Cmember),

PyNumberMethods.nb_inplace_matrix_multiply

(C member), 257
PyNumberMethods.nb_inplace_multiply (C
member), 256
PyNumberMethods.nb_inplace_or (C member),
257
PyNumberMethods.nb_inplace_power (C mem-
ber), 256
PyNumberMethods.nb_inplace_remainder (C
member), 256
PyNumberMethods.nb_inplace_rshift (e
member), 257
PyNumberMethods.nb_inplace_subtract (C
member), 256
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PyNumberMethods.nb_inplace_true_divide
(C member), 257
PyNumberMethods.nb_inplace_xor (Cmember),
257
PyNumberMethods
PyNumberMethods

.nb_int (C member), 256
.nb_invert (C member), 256
PyNumberMethods.nb_1shift (C member), 256
PyNumberMethods.nb_matrix_multiply (&
member), 257
PyNumberMethods.nb_multiply (C member), 256
PyNumberMethods.nb_negative (Cmember), 256
PyNumberMethods.nb_or (C member), 256
PyNumberMethods.nb_positive (Cmember), 256
PyNumberMethods.nb_power (C member), 256
PyNumberMethods.nb_remainder (C member),
256
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
257
PyNumberMethods .nb_xor (C member), 256
PyObject (Ctype), 224
PyObject_AsCharBuffer (C function), 106
PyObject_ASCII (C function), 87
PyObject_AsFileDescriptor (C function), 150
PyObject_AsReadBuffer (C function), 106
PyObject_AsWriteBuffer (C function), 106
PyObject_Bytes (C function), 87
PyObject_Call (C function), 91
PyObject_CallFunction (C function), 91
PyObject_CallFunctionObjArgs (C function),
92
PyObject_CallMethod (C function), 92
PyObject_CallMethodNoArgs (C function), 92
PyObject_CallMethodObjArgs (C function), 92
PyObject_CallMethodOneArqg (C function), 92
PyObject_CallNoArgs (C function), 91
PyObject_CallObject (C function), 91
PyObject_Calloc (C function), 216
PyObject_CallOneArg (C function), 91
PyObject_CheckBuffer (C function), 105
PyObject_CheckReadBuffer (C function), 106
PyObject_ClearWeakRefs (C function), 162
PyObject_Del (C function), 223
PyObject_DelAttr (C function), 86
PyObject_DelAttrString (C function), 86
PyObject_DelItem (C function), 88
PyObject_Dir (C function), 88
PyObject_Format (C function), 87
PyObject_Free (C function), 217
PyObject_GC_Del (C function), 265
PyObject_GC_IsFinalized (C function), 265
PyObject_GC_IsTracked (C function), 265

.nb_reserved (C member), 256
.nb_rshift (C member), 256

.nb_subtract (C member), 256
.nb_true_divide (Cmember),

PyObject_GC_New (C function), 264
PyObject_GC_NewVar (C function), 265
PyObject_GC_Resize (C function), 265
PyObject_GC_Track (C function), 265
PyObject_GC_UnTrack (C function), 265
PyObject_GenericGetAttr (C function), 86
PyObject_GenericGetDict (C function), 86
PyObject_GenericSetAttr (C function), 86
PyObject_GenericSetDict (C function), 86
PyObject_GetAIter (C function), 88
PyObject_GetArenalAllocator (C function), 221
PyObject_GetAttr (C function), 85
PyObject_GetAttrString (C function), 86
PyObject_GetBuffer (C function), 105
PyObject_GetItem (C function), 88
PyObject_GetIter (C function), 88
PyObject_HasAttr (C function), 85
PyObject_HasAttrString (C function), 85
PyObject_Hash (C function), 87
PyObject_HashNotImplemented (C function), 87
PyObject_HEAD (C macro), 224
PyObject_HEAD_INIT (C macro), 225
PyObject_Init (C function), 223
PyObject_InitVar (C function), 223
PyObject_IS_GC (C function), 265
PyObject_IsInstance (C function), 87
PyObject_IsSubclass (C function), 87
PyObject_IsTrue (C function), 88
PyObject_Length (C function), 88
PyObject_LengthHint (C function), 88
PyObject_Malloc (C function), 216
PyObject_New (C function), 223
PyObject_NewVar (C function), 223
PyObject_Not (C function), 88
PyObject._ob_next (C member), 237
PyObject._ob_prev (C member), 237
PyObject_Print (C function), 85
PyObject_Realloc (C function), 216
PyObject_Repr (C function), 87
PyObject_RichCompare (C function), 86
PyObject_RichCompareBool (C function), 86
PyObject_SetArenaAllocator (C function), 221
PyObject_SetAttr (C function), 86
PyObject_SetAttrString (C function), 86
PyObject_SetItem (C function), 88
PyObject_Size (C function), 88
PyObject_Str (C function), 87
PyObject_Type (C function), 88
PyObject_TypeCheck (C function), 88
PyObject_VAR_HEAD (C macro), 224
PyObject_Vectorcall (C function), 92
PyObject_VectorcallDict (C function), 92
PyObject_VectorcallMethod (C function), 93
PyObjectArenalAllocator (Ctype), 220
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PyObject.ob_refecnt (C member), 236
PyObject.ob_type (C member), 236
PyOS_AfterFork (C function), 64
PyOS_AfterFork_Child (C function), 64
PyOS_AfterFork_Parent (C function), 63
PyOS_BeforeFork (C function), 63
PyOS_CheckStack (C function), 64
PyOS_double_to_string (C function), 80
PyOS_FSPath (C function), 63
PyOS_getsig (C function), 64
PyOS_InputHook (Cvar), 42
PyOS_ReadlineFunctionPointer (Cvar), 42
PyOS_setsig (C function), 64
PyOS_snprintf (C function), 79
PyOS_stricmp (C function), 80
PyOS_string_to_double (C function), 80
PyOS_strnicmp (C function), 81
PyOS_vsnprintf (C function), 79
PyPreConfig (C type), 194
PyPreConfig.allocator (C member), 194
PyPreConfig.coerce_c_locale (C member), 194
PyPreConfig.coerce_c_locale_warn (C mem-
ber), 195
PyPreConfig.configure_locale (C member),
194
PyPreConfig.dev_mode (C member), 195
PyPreConfig.isolated (C member), 195
PyPreConfig.legacy_windows_fs_encoding
(C member), 195
PyPreConfig.parse_argv (C member), 195

PyRun_String (C function), 43
PyRun_StringFlags (C function), 43
PySendResult (Ctype), 99
PySeqlter_Check (C function), 158
PySeqlter_New (C function), 158
PySeqlter_Type (Cvar), 158
PySequence_Check (C function), 96
PySequence_Concat (C function), 96
PySequence_Contains (C function), 97
PySequence_Count (C function), 97
PySequence_DelItem (C function), 97
PySequence_DelSlice (C function), 97
PySequence_Fast (C function), 97
PySequence_Fast_GET_ITEM (C function), 97
PySequence_Fast_GET_SIZE (C function), 97
PySequence_Fast_ITEMS (C function), 97
PySequence_GetItem (C function), 96
PySequence_GetItem(), 8
PySequence_GetSlice (C function), 96
PySequence_Index (C function), 97
PySequence_InPlaceConcat (C function), 96
PySequence_InPlaceRepeat (C function), 96
PySequence_ITEM (C function), 97
PySequence_Length (C function), 96
PySequence_List (C function), 97
PySequence_Repeat (C function), 96
PySequence_SetItem (C function), 96
PySequence_SetSlice (C function), 97
PySequence_Size (C function), 96
PySequence_Tuple (C function), 97

PyPreConfig.PyPreConfig_InitIsolatedConfRgSequenceMethods (C type), 257

(C function), 194

PyPreConfig.PyPreConfig_InitPythonConfig

(C function), 194
PyPreConfig.use_environment (Cmember), 195
PyPreConfig.utf8_mode (C member), 195
PyProperty_Type (Cvar), 159
PyRun_AnyFile (C function), 41
PyRun_AnyFileEx (C function), 41
PyRun_AnyFileExFlags (C function), 41
PyRun_AnyFileFlags (C function), 41
PyRun_F1ile (C function), 43
PyRun_FileEx (C function), 43
PyRun_FileExFlags (C function), 43
PyRun_FileFlags (C function), 43
PyRun_InteractiveLoop (C function), 42
PyRun_InteractiveLoopFlags (C function), 42
PyRun_InteractiveOne (C function), 42
PyRun_InteractiveOneFlags (C function), 42
PyRun_SimpleFile (C function), 42
PyRun_SimpleFileEx (C function), 42
PyRun_SimpleFileExFlags (C function), 42
PyRun_SimpleString (C function), 42
PyRun_SimpleStringFlags (C function), 42

PySequenceMethods.sq _ass_item (C member),
258
PySequenceMethods
PySequenceMethods
258
PySequenceMethods

member), 258
PySequenceMethods

member), 258
PySequenceMethods

.sqg_concat (C member), 257
.sqg_contains (C member),

.sg_inplace_concat (C
.sq_inplace_repeat (C

.sq_item (C member), 257
PySequenceMethods.sq_length (C member), 257
PySequenceMethods.sq repeat (Cmember), 257
PySet_Add (C function), 146

PySet_Check (C function), 145
PySet_CheckExact (C function), 146
PySet_Clear (C function), 146

PySet_Contains (C function), 146
PySet_Discard (C function), 146
PySet_GET_SIZE (C function), 146

PySet_New (C function), 146

PySet_Pop (C function), 146

PySet_Size (C function), 146

PySet_Type (Cvar), 145
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PySetObject (C type), 145
PySignal_SetWakeupFd (C function), 55
PySlice_AdjustIndices (C function), 160
PySlice_Check (C function), 159
PySlice_GetIndices (C function), 159
PySlice_GetIndicesEx (C function), 159
PySlice_New (C function), 159
PySlice_Type (Cvar), 159
PySlice_Unpack (C function), 160
PyState_AddModule (C function), 158
PyState_FindModule (C function), 158
PyState_RemoveModule (C function), 158
PyStatus (Ctype), 193
PyStatus.err_msqg (C member), 193
PyStatus.exitcode (C member), 193
PyStatus. func (C member), 193
PyStatus.Py_ExitStatusException (C func-
tion), 193
PyStatus.PyStatus_Error (C function), 193
PyStatus.PyStatus_Exception (C function), 193
PyStatus.PyStatus_Exit (C function), 193
PyStatus.PyStatus_IsError (C function), 193
PyStatus.PyStatus_IsExit (C function), 193
PyStatus.PyStatus_NoMemory (C function), 193
PyStatus.PyStatus_0k (C function), 193
PyStructSequence_Desc (C type), 140
PyStructSequence_Field (Ctype), 140
PyStructSequence_GET_ITEM (C function), 141
PyStructSequence_GetItem (C function), 141
PyStructSequence_InitType (C function), 140
PyStructSequence_InitType?2 (C function), 140
PyStructSequence_New (C function), 141
PyStructSequence_NewType (C function), 140
PyStructSequence_SET_ITEM (C function), 141
PyStructSequence_SetItem (C function), 141
PyStructSequence_UnnamedField (Cvar), 141
PySys_AddAuditHook (C function), 67
PySys_AddWarnOption (C function), 66
PySys_AddWarnOptionUnicode (C function), 66
PySys_AddXOption (C function), 66
PySys_Audit (C function), 67
PySys_FormatStderr (C function), 66
PySys_FormatStdout (C function), 66
PySys_GetObject (C function), 66
PySys_GetXOptions (C function), 67
PySys_ResetWarnOptions (C function), 66
PySys_SetArgv (C function), 177
PySys_SetArgv (), 174
PySys_SetArgvEx (C function), 177
PySys_SetArgvEx (), 11,174
PySys_SetObject (C function), 66
PySys_SetPath (C function), 66
PySys_WriteStderr (C function), 66
PySys_WriteStdout (C function), 66
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Python
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

3000, 278
REEN
1,278

7,3,5

238, 45,273
278, 280
302,273,276
343,271
353,9
362,270,278
383, 128, 129
387,13
393,119, 127
411,278
420,273,277, 278
432,210
442,254
443,274
451, 154,273
483,274
484,269, 273, 274, 280, 281
492,270,271
498,272
519,278
523, 183
525,270
526,269, 281
528, 173, 201
529,129,173
538, 208
539, 189
540, 208
552, 199
578, 67
585,274
587, 191
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623, 120
634, 245
3116, 280
3119, 87
3121, 152
3147,70
3151, 60
3155, 279

PYTHON*, 173
PYTHONCOERCECLOCALE, 208
PYTHONDEBUG, 172, 203

PYTHONDONTWRITEBYTECODE, 172, 206

PYTHONDUMPREFS, 199, 237
PYTHONEXECUTABLE, 203
PYTHONFAULTHANDLER, 200
PYTHONHASHSEED, 173, 200
PYTHONHOME, 11, 173, 178, 201
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Pythonic, 278
PYTHONINSPECT, 173, 201
PYTHONIOENCODING, 175, 205
PYTHONLEGACYWINDOWSEFSENCODING, 173, 195
PYTHONLEGACYWINDOWSSTDIO, 173, 201
PYTHONMALLOC, 214, 217, 219
PYTHONMALLOC' (] 4
' "PYTHONMALLOC=malloc", 220
PYTHONMALLOCSTATS, 202, 214
PYTHONNOUSERSITE, 173, 205
PYTHONOPTIMIZE, 173,202
PYTHONPATH, 11, 173, 202
PYTHONPLATLIBDIR, 202
PYTHONPROFILEIMPORTTIME, 201
PYTHONPYCACHEPREFIX, 203
PYTHONTRACEMALLOC, 205
PYTHONUNBUFFERED, 174, 198
PYTHONUTF8, 195, 208
PYTHONVERBOSE, 174, 205
PYTHONWARNINGS, 205
PyThread_create_key (C function), 190
PyThread_delete_key (C function), 190
PyThread_delete_key_value (C function), 190
PyThread_get_key_value (C function), 190
PyThread_ReInitTLS (C function), 190
PyThread_set_key_value (C function), 190
PyThread_tss_alloc (C function), 189
PyThread_tss_create (C function), 189
PyThread_tss_delete (C function), 189
PyThread_tss_free (C function), 189
PyThread_tss_get (C function), 190
PyThread_tss_is_created (C function), 189
PyThread_tss_set (C function), 189
PyThreadState, 178
PyThreadState (C type), 180
PyThreadState_Clear (C function), 182
PyThreadState_Delete (C function), 182
PyThreadState_DeleteCurrent (C function), 182
PyThreadState_Get (C function), 180
PyThreadState_GetDict (C function), 183
PyThreadState_GetFrame (C function), 182
PyThreadState_GetID (C function), 182
PyThreadState_GetInterpreter (C function),
183
PyThreadState_New (C function), 182
PyThreadState_Next (C function), 188
PyThreadState_SetAsyncExc (C function), 183
PyThreadState_Swap (C function), 181
PyTime_Check (C function), 166
PyTime_CheckExact (C function), 167
PyTime_FromTime (C function), 167
PyTime_FromTimeAndFold (C function), 167
PyTimeZone_FromOffset (C function), 167

PyTimeZone_FromOffsetAndName (C function),
167
PyTrace_C_CALL (Cvar), 187
PyTrace_C_EXCEPTION (C var), 187
PyTrace_C_RETURN (C var), 187
PyTrace_CALL (Cvar), 187
PyTrace_EXCEPTION (C var), 187
PyTrace_LINE (Cvar), 187
PyTrace_OPCODE (C var), 187
PyTrace_RETURN (C var), 187
PyTraceMalloc_Track (C function), 221
PyTraceMalloc_Untrack (C function), 221
PyTuple_Check (C function), 139
PyTuple_CheckExact (C function), 139
PyTuple_GET_ITEM (C function), 139
PyTuple_GET_SIZE (C function), 139
PyTuple_GetItem (C function), 139
PyTuple_GetSlice (C function), 139
PyTuple_New (C function), 139
PyTuple_Pack (C function), 139
PyTuple_SET_ITEM (C function), 140
PyTuple_SetItem (C function), 139
PyTuple_SetItem(), 7
PyTuple_Size (C function), 139
PyTuple_Type (Cvar), 139
PyTupleObject (Ctype), 139
PyType_Check (C function), 107
PyType_CheckExact (C function), 107
PyType_ClearCache (C function), 107
PyType_FromModuleAndSpec (C function), 109
PyType_FromSpec (C function), 109
PyType_FromSpecWithBases (C function), 109
PyType_GenericAlloc (C function), 108
PyType_GenericNew (C function), 108
PyType_GetFlags (C function), 107
PyType_GetModule (C function), 108
PyType_GetModuleState (C function), 109
PyType_GetSlot (C function), 108
PyType_HasFeature (C function), 108
PyType_IS_GC (C function), 108
PyType_IsSubtype (C function), 108
PyType_Modified (C function), 108
PyType_Ready (C function), 108
PyType_Slot (Ctype), 110
PyType_Slot.PyType_Slot.pfunc (C member),
110
PyType_Slot.PyType_Slot.slot (C member),
110
PyType_Spec (C type), 109
PyType_Spec.PyType_Spec.basicsize c
member), 109
PyType_Spec.PyType_Spec.flags (C member),
109
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PyType_Spec.PyType_Spec.itemsize (C mem-

ber), 109
PyType_Spec.PyType_Spec.name (C member),
109
PyType_Spec.PyType_Spec.slots (C member),
109

PyType_Type (Cvar), 107

PyTypeObject (Ctype), 107
PyTypeObject.tp_alloc (C member), 251
PyTypeObject.tp_as_async (C member), 240
PyTypeObject.tp_as_buffer (C member), 242
PyTypeObject.tp_as_mapping (C member), 240
PyTypeObject.tp_as_number (C member), 240
PyTypeObject.tp_as_sequence (Cmember), 240
PyTypeObject.tp_base (C member), 249
PyTypeObject.tp_bases (C member), 253
PyTypeObject.tp_basicsize (C member), 238
PyTypeObject.tp_cache (C member), 253
PyTypeObject.tp_call (C member), 241
PyTypeObject.tp_clear (C member), 246
PyTypeObject.tp_dealloc (C member), 238
PyTypeObject.tp_del (C member), 253
PyTypeObject.tp_descr_get (C member), 250
PyTypeObject.tp_descr_set (C member), 250
PyTypeObject.tp_dict (C member), 249
PyTypeObject.tp_dictoffset (C member), 250
PyTypeObject.tp_doc (C member), 245
PyTypeObject.tp_finalize (C member), 253
PyTypeObject.tp_flags (C member), 242
PyTypeObject.tp_~free (C member), 252
PyTypeObject.tp_getattr (C member), 239
PyTypeObject.tp_getattro (C member), 241
PyTypeObject.tp_getset (Cmember), 249
PyTypeObject.tp_hash (C member), 240
PyTypeObject.tp_init (C member), 251
PyTypeObject.tp_is_gc (C member), 252
PyTypeObject.tp_itemsize (C member), 238
PyTypeObject.tp_iter (C member), 248
PyTypeObject.tp_iternext (C member), 248
PyTypeObject.tp_members (C member), 249
PyTypeObject.tp_methods (C member), 249
PyTypeObject.tp_mro (C member), 253
PyTypeObject.tp_name (C member), 237
PyTypeObject.tp_new (C member), 251
PyTypeObject.tp_repr (C member), 240
PyTypeObject.tp_richcompare (Cmember), 247

PyTypeObject.tp_vectorcall_offset c
member), 239
PyTypeObject.tp_version_tag (Cmember),253
PyTypeObject.tp_weaklist (C member), 253
PyTypeObject.tp_weaklistoffset (Cmember),
248
PyTZInfo_Check (C function), 167
PyTzZInfo_CheckExact (C function), 167
PyUnicode_1BYTE_DATA (C function), 121
PyUnicode_1BYTE_KIND (C macro), 121
PyUnicode_2BYTE_DATA (C function), 121
PyUnicode_2BYTE_KIND (C macro), 121
PyUnicode_4BYTE_DATA (C function), 121
PyUnicode_4BYTE_KIND (C macro), 121
PyUnicode_AS_DATA (C function), 122
PyUnicode_AS_UNICODE (C function), 122
PyUnicode_AsASCIIString (C function), 135
PyUnicode_AsCharmapString (C function), 136
PyUnicode_AsEncodedString (C function), 131
PyUnicode_AsLatinlString (C function), 135
PyUnicode_AsMBCSString (C function), 137
PyUnicode_AsRawUnicodeEscapeString c
function), 135
PyUnicode_AsUCS4 (C function), 126
PyUnicode_AsUCS4Copy (C function), 126
PyUnicode_AsUnicode (C function), 127
PyUnicode_AsUnicodeAndSize (C function), 127
PyUnicode_AsUnicodeEscapeString (C func-
tion), 134
PyUnicode_AsUTF38 (C function), 132
PyUnicode_AsUTF8AndSize (C function), 131
PyUnicode_AsUTF8String (C function), 131
PyUnicode_AsUTF16String (C function), 133
PyUnicode_AsUTF32String (C function), 132
PyUnicode_AsWideChar (C function), 130
PyUnicode_AsWideCharString (C function), 130
PyUnicode_Check (C function), 120
PyUnicode_CheckExact (C function), 120
PyUnicode_Compare (C function), 138
PyUnicode_CompareWithASCIIString (C func-
tion), 138
PyUnicode_Concat (C function), 137
PyUnicode_Contains (C function), 138
PyUnicode_CopyCharacters (C function), 126
PyUnicode_Count (C function), 138
PyUnicode_DATA (C function), 121

PyTypeObject.tp_richcompare.Py RETURN_RIEB#UOWMEBAHE Decode (C function), 131

(C macro), 247
PyTypeObject.tp_setattr (C member), 239
PyTypeObject.tp_setattro (C member), 242
PyTypeObject.tp_str (C member), 241
PyTypeObject.tp_subclasses (C member), 253
PyTypeObject.tp_traverse (C member), 245
PyTypeObject.tp_vectorcall (C member), 254

PyUnicode_DecodeASCITI (C function), 135

PyUnicode_DecodeCharmap (C function), 136

PyUnicode_DecodeFSDefault (C function), 129

PyUnicode_DecodeFSDefaultAndSize (C func-
tion), 129

PyUnicode_DecodeLatinl (C function), 135

PyUnicode_DecodelLocale (C function), 128
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PyUnicode_DecodeLocaleAndSize (C function),
128
PyUnicode_DecodeMBCS (C function), 137
PyUnicode_DecodeMBCSStateful (C function),
137
PyUnicode_DecodeRawUnicodeEscape (C func-
tion), 135
PyUnicode_DecodeUnicodeEscape (C function),
134
PyUnicode_DecodeUTF7 (C function), 134
PyUnicode_DecodeUTF7Stateful (C function),
134
PyUnicode_DecodeUTF8 (C function), 131
PyUnicode_DecodeUTF8Stateful (C function),
131
PyUnicode_DecodeUTF 16 (C function), 133
PyUnicode_DecodeUTF16Stateful (C function),
133
PyUnicode_DecodeUTF32 (C function), 132
PyUnicode_DecodeUTF32Stateful (C function),
132
PyUnicode_Encode (C function), 131
PyUnicode_EncodeASCII (C function), 135
PyUnicode_EncodeCharmap (C function), 136
PyUnicode_EncodeCodePage (C function), 137
PyUnicode_EncodeFSDefault (C function), 129
PyUnicode_FEncodelLatinl (C function), 135
PyUnicode_EncodeLocale (C function), 128
PyUnicode_EncodeMBCS (C function), 137
PyUnicode_EncodeRawUnicodeEscape (C func-
tion), 135
PyUnicode_EncodeUnicodeEscape (C function),
134
PyUnicode_EncodeUTF7 (C function), 134
PyUnicode_EncodeUTF8 (C function), 132
PyUnicode_EncodeUTF16 (C function), 133
PyUnicode_EncodeUTF32 (C function), 132
PyUnicode_Fill (C function), 126
PyUnicode_Find (C function), 138
PyUnicode_FindChar (C function), 138
PyUnicode_Format (C function), 138
PyUnicode_FromEncodedObject (C function), 125
PyUnicode_FromFormat (C function), 124
PyUnicode_FromFormatV (C function), 125
PyUnicode_FromKindAndData (C function), 124
PyUnicode_FromObject (C function), 127
PyUnicode_FromString (C function), 124
PyUnicode_FromString(), 143

PyUnicode_GET_LENGTH (C function), 121
PyUnicode_GET_SIZE (C function), 122
PyUnicode_GetLength (C function), 126
PyUnicode_GetSize (C function), 127
PyUnicode_InternFromString (C function), 139
PyUnicode_InternInPlace (C function), 139
PyUnicode_IsIdentifier (C function), 122
PyUnicode_Join (C function), 137
PyUnicode_XKIND (C function), 121
PyUnicode_MAX_CHAR_VALUE (C macro), 121
PyUnicode_New (C function), 124
PyUnicode_READ (C function), 121
PyUnicode_READ_CHAR (C function), 121
PyUnicode_ReadChar (C function), 126
PyUnicode_READY (C function), 120
PyUnicode_Replace (C function), 138
PyUnicode_RichCompare (C function), 138
PyUnicode_Split (C function), 137
PyUnicode_Splitlines (C function), 137
PyUnicode_Substring (C function), 126
PyUnicode_Tailmatch (C function), 138
PyUnicode_TransformDecimal ToASCII c
function), 127
PyUnicode_Translate (C function), 136
PyUnicode_TranslateCharmap (C function), 136
PyUnicode_Type (C var), 120
PyUnicode_WCHAR_KIND (C macro), 121
PyUnicode_WRITE (C function), 121
PyUnicode_WriteChar (C function), 126
PyUnicodeDecodeError_Create (C function), 57
PyUnicodeDecodeError_GetEncoding (C func-
tion), 57
PyUnicodeDecodeError_GetEnd (C function), 57
PyUnicodeDecodeError_GetObject (C func-

tion), 57
PyUnicodeDecodeError_GetReason (C func-
tion), 58
PyUnicodeDecodeError_GetStart (C function),
57

PyUnicodeDecodeError_SetEnd (C function), 57

PyUnicodeDecodeError_SetReason (C func-
tion), 58

PyUnicodeDecodeError_SetStart (C function),
57

PyUnicodeEncodeError_Create (C function), 57

PyUnicodeEncodeError_GetEncoding (C func-
tion), 57

PyUnicodeEncodeError_GetEnd (C function), 57

PyUnicode_FromStringAndSize (C function), 124 PyUnicodeEncodeError_GetObject (C func-
PyUnicode_FromUnicode (C function), 127 tion), 57

PyUnicode_FromWideChar (C function), 130 PyUnicodeEncodeError_GetReason (C func-
PyUnicode_FSConverter (C function), 129 tion), 58

PyUnicode_FSDecoder (C function), 129 PyUnicodeEncodeError_GetStart (C function),
PyUnicode_GET_DATA_SIZE (C function), 122 57
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PyUnicodeEncodeError_SetEnd (C function), 57

PyUnicodeEncodeError_SetReason (C func-
tion), 58

PyUnicodeEncodeError_SetStart (C function),
57

PyUnicodeObject (C type), 120

PyUnicodeTranslateError_Create (C func-

tion), 57
PyUnicodeTranslateError_GetEnd (C func-

tion), 57
PyUnicodeTranslateError_GetObject c

function), 57
PyUnicodeTranslateError_GetReason (e

function), 58
PyUnicodeTranslateError_GetStart (C func-

tion), 57
PyUnicodeTranslateError_SetEnd (C func-

tion), 57
PyUnicodeTranslateError_SetReason (e

function), 58
PyUnicodeTranslateError_SetStart (C func-

tion), 57
PyVarObject (C type), 224
PyVarObject_HEAD_INIT (C macro), 225
PyVarObject .ob_size (C member), 237
PyVectorcall_Call (C function), 90
PyVectorcall_Function (C function), 90
PyVectorcall_NARGS (C function), 90
PyWeakref_Check (C function), 161
PyWeakref_CheckProxy (C function), 161
PyWeakref_ CheckRef (C function), 161
PyWeakref_ GET_OBJECT (C function), 162
PyWeakref_GetObject (C function), 162
PyWeakref_NewProxy (C function), 162
PyWeakref_NewRef (C function), 161
PyWideStringList (Ctype), 192
PyWideStringList.items (C member), 192
PyWideStringList.length (C member), 192

reprfunc (C type), 260
richcmpfunc (Ctype), 261

S

sdterr

stdin stdout, 175
search

path, module, 11, 174, 176
sendfunc (C type), 261
sequence, 279

t4,116
set

X4, 145
set comprehension -- &£43# &K, 279
set_all(),8
setattrfunc (C type), 260
setattrofunc (C type), 260
setswitchinterval () (in module sys), 178
SIGINT, 55
signal

HH, 55
single dispatch -- HE4K, 279
SIZE_MAX, 113
slice —— ¥ A,279
special

method, 279
special method -- #F%kF i, 279
ssizeargfunc (C type), 261
ssizeobjargproc (C type), 261
statement —— &4, 280
staticmethod

[E)E & %, 228
stderr (in module sys), 185
stdin

stdout sdterr, 175
stdin (in module sys), 185
stdout

sdterr, stdin, 175

PyWideStringList.PyWideStringList_Appendstdout (in module sys), 185

(C function), 192

strerror (), 50

PyWideStringList.PyWideStringList_Insertgtring

(C function), 192
PyWrapper_New (C function), 159

Q

qualified name -- [RZ&#, 279

R

realloc (), 213
reference count —-- 3|4k, 279

regular package —-- ¥ ¥4, 279
releasebufferproc (Ctype), 261
repr

[FE & %, 87, 240

PyObject_Str (C function), 87
strong reference —-- #&5|H, 280
sum_list (),8
sum_sequence (), 9, 10

sys
e, 11,174, 185

SystemError (built-in exception), 151, 152

T

ternaryfunc (C type), 261

text encoding -- X AZiHE# R, 280
text file —-— UK, 280
traverseproc (Ctype), 265
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triple-quoted string —— Z 5| BF4F &, 280
tuple
[F1E % %, 97, 142
T4, 139
type, 280
[EE & %, 88
4,6, 107
type alias —- ZA 54,280
type hint —- XA E#, 280

U

ULONG_MAX, 113
unaryfunc (Ctype), 261
universal newlines -- & #4T, 280

\Y

variable annotation -- FEHRE, 280
& &%
_ _import_ ,68
abs, 94
ascii, 87
bytes, 87
classmethod, 228
compile, 69
divmod, 94
float, 95
hash, 87, 240
int, 95
len, 88, 96, 98, 141, 144, 146
pow, 94, 95
repr, 87, 240
staticmethod, 228
tuple, 97, 142
type, 88
4, 277
vectorcallfunc (Ctype), 89
version (in module sys), 176, 177
virtual environment —- JEIFIE, 281
virtual machine -- JE#AHL, 281
visitproc (Ctype), 265
xR
bytearray, 118
bytes, 117
Capsule, 162
complex number, 115
dictionary, 143
file, 150
floating point, 114
frozenset, 145
function, 147
instancemethod, 148
integer, 111
list, 141
long integer, 111

mapping, 143
memoryview, 161
method, 148
module, 151
None, 111
numeric, 111
sequence, 116
set, 145

tuple, 139
type, 6, 107

W

H
__main_ , 11,174, 185
_thread, 180
builtins, 11,174, 185
signal, 55
sys, 11,174, 185

Z

Zen of Python -- Python =z ##,281

e ]

325



	概述
	代码标准
	包含文件
	有用的宏
	对象、类型和引用计数
	引用计数
	类型

	异常
	嵌入Python
	调试构建

	C API 的稳定性
	应用程序二进制接口的稳定版
	受限 API 的作用域和性能
	受限 API 警示

	平台的考虑
	受限 API 的内容

	极高层级 API
	引用计数
	异常处理
	打印和清理
	抛出异常
	发出警告
	查询错误指示器
	信号处理
	Exception 类
	异常对象
	Unicode 异常对象
	递归控制
	标准异常
	标准警告类别

	工具
	操作系统实用工具
	系统功能
	过程控制
	导入模块
	数据 marshal 操作支持
	解析参数并构建值变量
	解析参数
	创建变量

	字符串转换与格式化
	反射
	编解码器注册与支持功能
	Codec 查找API
	用于Unicode编码错误处理程序的注册表API


	抽象对象层
	对象协议
	调用协议
	tp_call 协议
	Vectorcall 协议
	调用对象的 API
	调用支持 API

	数字协议
	序列协议
	映射协议
	迭代器协议
	缓冲协议
	缓冲区结构
	缓冲区请求的类型
	复杂数组
	缓冲区相关函数

	旧缓冲协议

	具体的对象层
	基本对象
	类型对象
	None 对象

	数值对象
	整数型对象
	布尔对象
	浮点数对象
	复数对象

	序列对象
	bytes 对象
	字节数组对象
	Unicode对象和编解码器
	元组对象
	结构序列对象
	列表对象

	容器对象
	字典对象
	集合对象

	Function 对象
	Function 对象
	实例方法对象
	方法对象
	Cell 对象
	代码对象

	其他对象
	文件对象
	模块对象
	迭代器对象
	描述符对象
	切片对象
	Ellipsis 对象
	MemoryView 对象
	弱引用对象
	Capsule 对象
	生成器对象
	协程对象
	上下文变量对象
	DateTime 对象
	类型注解对象


	初始化，最终化和线程
	在Python初始化之前
	全局配置变量
	初始化和最终化解释器
	进程级参数
	线程状态和全局解释器锁
	从扩展扩展代码中释放 GIL
	非Python创建的线程
	有关 fork() 的注意事项
	高阶 API
	底层级 API

	子解释器支持
	错误和警告

	异步通知
	分析和跟踪
	高级调试器支持
	线程本地存储支持
	线程专属存储 (TSS) API
	线程本地存储 (TLS) API


	Python初始化配置
	示例
	PyWideStringList
	PyStatus
	PyPreConfig
	使用 PyPreConfig 预初始化 Python
	PyConfig
	使用 PyConfig 初始化
	隔离配置
	Python 配置
	Python 路径配置
	Py_RunMain()
	Py_GetArgcArgv()
	多阶段初始化私有暂定 API

	内存管理
	概述
	分配器域
	原始内存接口
	内存接口
	对象分配器
	默认内存分配器
	自定义内存分配器
	Python 内存分配器的调试钩子
	pymalloc 分配器
	自定义 pymalloc Arena 分配器

	tracemalloc C API
	例子

	对象实现支持
	在堆上分配对象
	公用对象结构体
	基本的对象类型和宏
	实现函数和方法
	访问扩展类型的属性

	类型对象
	快速参考
	PyTypeObject 定义
	PyObject 槽位
	PyVarObject 槽位
	PyTypeObject 槽
	静态类型
	堆类型

	数字对象结构体
	映射对象结构体
	序列对象结构体
	缓冲区对象结构体
	异步对象结构体
	槽位类型 typedef
	例子
	使对象类型支持循环垃圾回收
	控制垃圾回收器状态


	API 和 ABI 版本管理
	术语对照表
	文档说明
	Python 文档的贡献者

	历史和许可证
	该软件的历史
	获取或以其他方式使用 Python 的条款和条件
	用于 PYTHON 3.10.18 的 PSF 许可协议
	用于 PYTHON 2.0 的 BEOPEN.COM 许可协议
	用于 PYTHON 1.6.1 的 CNRI 许可协议
	用于 PYTHON 0.9.0 至 1.2 的 CWI 许可协议
	ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.18 DOCUMENTATION

	收录软件的许可与鸣谢
	Mersenne Twister
	套接字
	异步套接字服务
	Cookie 管理
	执行追踪
	UUencode 与 UUdecode 函数
	XML 远程过程调用
	test_epoll
	Select kqueue
	SipHash24
	strtod 和 dtoa
	OpenSSL
	expat
	libffi
	zlib
	cfuhash
	libmpdec
	W3C C14N 测试套件
	audioop


	版权所有
	索引

