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CHAPTER 1

#J774 Python 18 I R =X B 8% /1 1f1 645 C Al C++ B85 RELITE AR g 77 Python E(i#4s . 3% APL[FIfEH] 1]
JA C+, HEIERE L, 1% K HARE Python/C APL. {§iJf] Python/C APLAT IR FJRA , 25— e [Elks
€ H RS 9% AR 45 JE SE 2 5T Python B C B, & AT RE R I WA INE . 28 MR R 21
K e R i Python (EEIRAAH 5 5 52 0@ 7 70 e I R X AH(E] embedding (#ix AX) Python,

A 5 P TRLAL e — A 3 A 2 PR i A, R [k (cookbook) | D7k ARA M. A AT T H AT AYE—ERE
B E BBz, AR I Python ik A S HARRE I FErr, (Hi A Python [ B FEEIAE 40 5]
PEFCARBLAET B

AR AR 2 % 5C Python, # 2 APL s UERZMRA MIY; BLAh, KEZWHR A Python (i I R (R 75 2
S it B e SRR UL, DN AR B RURE Python i AT R R i A A 55 S e T RE 2 4 13

1.1 BREE

UTAIEAE S5 55 A CPython sy C F25UHS, s bVEUHR PEP 7 s S0 RIE . S0 ELIR0
Python AN, GESCHFARILIT . SRR E RO =T MSEhUa, MRS, Wi e
& FIEDRRA Python.

1.2 I A$EXE (include files)

{i il Python/C API Fir i) i A ekt . ZREVRI S 4R 10 5 SEARIIE R DA T i B4 7 AT E IR RS 5 LA

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

E R A5 A AT BERE: <stdio.h>. <string.h>. <errmo.h>. <limits.h>. <assert.h>
Fl <stdlib.h> (WIEAH).



https://peps.python.org/pep-0007/

The Python/C API, $([) 3.12.3

fi§(E):  Hj Python W] HE € i 36— L G i ML AL 2 4% FAMERTEEAR (W AR (pre-processor), A AR B 7E
FIAMEMTERMERBIE Z B5] A Python . h,

BEER| A Python.h 2 Hi#REiE3% PY_SSIZE_T_CLEAN, A BWEEWEN, a2 brg s 5 #
18,

P 7€ #67% Python.h b HLGE I AT R A4 A% (53 ShZ s R ERR AR S | ARBRSN) HREAT Py Bk _Py B, DA
_Py BREARY A AR Python SEYEERM , MEscsmms s AIERL . Sifn B2 A EG TR A Hisk .

;o RS AN S ST AT DA Py 3 _Py BHEEM A RE . & Sl s W, [E)fE R R e
RZR Python fitAs I REAEYE , 5 LERCAS W] AE & 3 LATE LE T AR — PSR R HAth 44 7

2 GE A 38 35 B8 Python — 2 22 %%, #F Unix EBfM {7 % H [F) prefix/include/pythonversion/ #l
exec_prefix/include/pythonversion/, HH prefix fil exec_prefix @] Python [{) configure
EIA WA E 2 ME 3%, version & '$d.%d' % sys.version_infol[:2]. 7 Windows |, 1EEHZZ3E7F
prefix/include W, Hif prefix 2384203585 (installer) Y4245 HIE.

| AKEEE, SR (WSRARE) B EROE iR as 5 A8 R AE (search path) 1, &40 H [EICFE %
R L, REMA #include <pythonX.Y/Python.h>; EEELFHEE [, prefix |
WP 5 IR E K H exec_prefix V-G FHE .

Coor M HMETERE, [ APT 52400l C Az, IEEFAGH MMM A 1 BRI extern mcr. UL, J
FHATAEFTAEBLIEEN T (7] Crt 1) APLL

1.3 FHANESE

Python f25EAE HEFE T & MG B, KW ERATMA AT (Flinery RETURN_NONE), H:
PR ) T HAR . DAFEAR—E R 5 5.

PyMODINIT_FUNC

Y AR Py Init HIIAREL. BRBGRIEIZRAESN Pyobject*. %R T 16 Ir g KT Rk
FEE R, FEER C++ B ERECH TSN extern "C,

WAL PR At 248 Py Init_name, FHHt name @A FR, I H N AR SO @ L E—E
static Wi, fli:

-

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

bi

PyMODINIT_FUNC
PyInit_spam(void)
{

return PyModule_Create (&spam_module) ;

}

Py_ABS (X)
Il = AYEEHE .
Added in version 3.3.

4 Chapter 1. &4y
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Py ALWAYS_INLINE
R g an A 2 i AR A TE)R 2L (static inline function), #ia# 1] DAZ IS & FIE @ AN A % B2

TESS R AU BRI @ Python I, BT MR AE MEREZLR IV IE R 1T [ERiC. filin, MSC
TE BB B A e A

i H 1] Py_ALWAYS_INLINE #E[EIR 17 Elek X ] R Er S ECE 25 PERE (B A sCaS /N )
TE AR ST TT T, At 5 LU B N SR

WA Python 2 7ERR SRR e (WK py DEBUG HERMESR), Py _ALWAYS INLINE HAEHHE
HAR G

EMETER R R E L pigdi e .

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

Added in version 3.11.

Py_CHARMASK (c)

5 A ZE RS [-128, 127] 5 [0, 255] & E R Focsi i, SMEL e ¢ #EE unsigned char
[] {8

Py_DEPRECATED (version)
HH R CERRE. BEDEITERFE4 M2 Bl .
i :

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

TE 3.8 MU 58 T ks T MSVC 4% .
Py_GETENV (s)
LA getenv(s), H R AEMASH EEE T -E H [ 4 NnuLL (5 WpPyconfig.

useﬁenvironment) °
Py_MAX (X,y)
M < Fly Z BB
Added in version 3.3.
Py_MEMBER_SIZE (type, member)
DA TCAHLE] BV [ 45 1 (type) member R/,
Added in version 3.6.
Py _MIN(X,y)
MIE = Fl y Z W/ ME .
Added in version 3.3.

Py_NO_INLINE

HEHmA A g, eEST CHEEMHEE: BRERARRXEN LTO+PGO #EMRAH (FE2
bpo-33720) .

I

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

Added in version 3.11.

1.3. FAMER 5
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Py_STRINGIFY (X)

¥ < #FIF C 8. il Py_STRINGIFY (123) &r[n|fH "123",
Added in version 3.4.

Py_UNREACHABLE ()

EARR R R B AR A IS AR Y, S A DL I, BIANTE case BAEIAE T FrA T RE(E Y
switch BRI default: Fhj. FEARWAEAEZENENY assert (0) 5% abort () MM HHE .

A (release mode) ', ELARH B s e (R AL AR 2URS ,  (Elibk oG B A AP R U i i . 8
ez EERAESAR R GCC il __builtin_unreachable () KRE/E.

Py_UNREACHABLE () HJ— & /2, #E¥— AR FEHERBIAE _Py_NO_RETURN K32 I
MR -

AR AR RS A AR T B R AE AP IR T ) R T ARG, MRS BB . BIAN7E ARG IR AR (4 T ok
FR G R O R E (. AEE RN ET, Sl SRR AR o R A R R A
WM Py _FatalError().

Added in version 3.7.

Py_UNUSED (arg)

A E R pR 2K R R B B 2 MDA B AR AR B . B0 int func(int a, int

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

PyDoc_STRVAR (name, Str)

L — A4 E name BYSE8, W ATESCOF A PO . AR Python 2RI S A i s [ R 2
AR =

W PEP 7 TR, (i PyDoc_ STRVAR VEEI SO B3 Al ASTIRAEEIA SO H3 i 1% ) 72 Python,
Hafl:

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

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

}

.

PyDoc_STR (str)

(EUA% 5 B 7 ER AL — (RSP, RSO Rl g I A S 2 e
W PEP 7 TR, MM PyDoc_STR 5 ST H PASCIRAEEI SO T 2L E Python,
i

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

}i

Chapter 1. &4y
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1.4 P, BEFnLBHE

K Z 8 Python/C API pF zUHAT — (M 8 2 15 | #5 A K — (M BLEIE] pyobject* AL, HZIEE— A5,
& 1) —{H /R T 7 Python ¥ {FH MG (opaque) ERIZUE], HiAFE R ZBUEEIT, Python 355 AR AY =X
JEHL AT A Python 4 (- Z4[E] (BINBE. 1E B RIA S | ) , ke M M C BERER. %
-4 1) Python #) (480475 A MR (heap) W AR E A G Pyob ject RUEIY) B B stk [ERE s d, X
BN Pyobject* FIRFEEd. ME—MIBIANERLE M v e MERS e, e M 2 E
REPyTypeObject ¥ff.

JiiA Python #14 (%2 Python ¥4 ) #8A —HZL(E] (rype) Fl—1H 2 M EHHE (reference count). —{RHI14 1)
HEEE T e B (Flan— s, M list o —# i e smim; BEELZAE, A
types). SFAMEAEFTE A BIE], G E LAY 2B R EE:; Glan, 2 (HMERT) *a* 351
B 1452 Python list ¥}, PyList_Check (a) [FIE.

141 28E5#

MGt EZ, HERAEMEE N ARE (a2 EHA RN EftAa 2 DA
W AT — PR E) 2 08 . BRI AT AR S — (AP F, sl (aR(ER) C &, sl 3wl C i
KPR A B, — A i — (AT & e REaORy (RIH 2 G 1), 2 I e R e 2
(deallocated). QISRE A& HAMYRIZ M, T2 REwRi. IR R A5 -t E G Ty
REMI 2, R DMK EIR S A PRI, HBE . (e BEAR 2 MR 1 ) A2 O S ]
B OHE, RERE DA . )

2 MG R R . B IR R E S ry INCREF () HBUS SR 208 (B2 W 5t
—), EWiHE4Pry DECREF () R (A2 H51#(E—). Py _DECREF () F4EL incref F4E[FIH
B, HECWEBES EEHEUE G 2EZE, REPFIYF RIS (deallocator) , FETAE &0 & 724 {4 24 [E]
sERE R . e PR RS, ER R EE G ARE (B0 list) By & BRI o S
k2 R, BT EAFE SRS R 2REIORTT Rk 1 2/ EERE TR B R 2
AN AR RO S R R AT G (3% sizeof (Py_ssize_t) >= sizeof (void*) ),
PR Ih 22 M e o — {1 7 B P 45

(L o B EVE R 60 B ) FR R AR S Sy (R A — R 2 e (RIS n 2 ST o BieR b, S R )
B, PR MO 1, R B IR g 1. SRTTE W A A, AR RS
R FT(EIA s . 0] 2 MG M — FEIE S R B LA PR A S B ) B R IR . SRR
DR R 2 IAAE T B BRI S B, AN TR R IR S B ] 2 e (R i 2 1
Al ) o th BUE R E A — 8 2SR AE A Python I iy SERLAL VRS | R 4 C s s ipn
R R AEE I o0 ] R S 2 B 2 I

SR, — 3 FLA R B 0 — 1 Tist s B — BP0 R B & — BeRp R TR U 2 . St LA v
wiesIRPERZY e, B2 REHEER BT .. BIERE RO A CUE I B/ T R @ g ] A
AT ILBRAERY L Python R34 — (AR UHS AL e dF 2 HIRERE Py_DECREF () [BIEHE ML, HILA&TAE
I EVER A EHE SRR -

— T 2 A 1 Oy ¥ S AR 3l A (generics) #:E (44 #§ DA PyObject_. PyNumber_. PySequence_ B{
PyMapping_ BHEAMIER) o 18 SE B4R 2 Hr 3 0 S e M [l 34 1 i (] 4 e (B8 i He 2 IR S
1B AR A EATAE R B G AR Py DECREF ()5 sEst B AV,

14. . BOFIREHR 7
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SRFBFAER

Python/C AP ik 511 2 B Gt 7 7 BV o ) 4 & ay PR HE DRI RE . T HEM B R 2 IR AR 1 (1 (B
WA, EMARILER) . THASH] BWEFEATREZ S M, A3feL By Py_DECREF., iy
ARER AT ARS8 R A 2 IR A RE A R A e e B A AN T B2 IR Bl F Y Py DECREF ()
Py XDECREF () FES M — S ME M AT HALE I & (EF 2GR ) . 5 @KU 2 1
P RECLR 4 B RV R, R R E R — (37 2 . W EE T A SRS, I g EN S A 2
Mo RS R 2 RPN T BT A1

B, EOT IR A A PR 2008, AT RENE: A BRI (steal) PIFIIZIE, SHER . IR

RAE R RIS MEEAEENGISNEPyList_SetTtem () MPyTuple_SetItem(), BEFEH
THHEHNZE (EAZEIEH LR tple 58 list (92881 . HEA Z 65 8@ r 45388 i (populate)
tuple B, list (&1, SR BLERSIISIE; Flin, #57 wple (1, 2, "three") (WA LALNT Fins
(JCE R SR i 4 53 0 SR R ) |

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

3);

t, 0, PyLong_FromLong(lL));

t, 1, PyLong_FromLong(2L));

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

EEPyLong FromLong () €A 2, ErEIgiryTuple SetTtem () REHL. ANSRARAEHE B
F—E W, EAE T2 REE, a2 Bas Bk 2 mifli Py INCREF () SRS —{H 21,

ff A% o [B), PyTuple SetItem() & % & tuple YH H 19 *F — 4 ¥; PySequence_SetItem()
fipyobject_setItem() H[EEBEML, tuple & — A A 4 (immutable) 2 RHE]. VR H ¥
R E O tuple il PyTuple_SetTItem().

APAMEF PyList_New () flPyList_SetItem () #id N E TN FER S RFE XS

{ELRRAEBE W AE TP R/ B ) 25 2 9 SR S RN tuple 1 Tist, 45— R 5k Py_Bui 1dvalue () W
uﬁcﬁ@jﬁﬁﬁ%%#,mﬂmmmwﬂﬁoWWtE%W@ﬁﬁ%ﬂ%%%Tﬁﬁﬁﬁﬂ(Eﬁﬁ
T )

PyObject *tuple, *list;

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

B R e DAIRLEAE T 2 IR IH H 2R Pyobject _SetTtem () MM AR, HOAMEIRA IR IETE S 5 19
RS . AEAEEES, AR S AT & FscAR e, PREVARAS IS — 18 2 Bt vl DA(E) 2 B
(IFEeprsil). filan, seeR0r st (BB L2 AEMaT 8 Fes) /Y RTA B H SUE i 4e E HHH -

int
set_all (PyObject *target, PyObject *item)
{
Py_ssize_t i, n;
n = PyObject_Length (target) ;
if (n < 0)
return -1;

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

return -1;

(T —T0
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HEHEE—5)
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;

}
Py_DECREF (index) ;

}

return 0O;

}

oF 2 A A HS BTSR[] BE SRR 3 K Z 8 el U 2 IR U3 R 8 3% 2 IR Br g REE AT, B3
ZEY 2 B E X FHRZ2 BT RE. FREEE: ERZEET, [bE A Y42 B ST
), WHESRN 2B EEZYIME-—2 8, HILEEY 2 B8 KR, Wpyobject_GetItem()
fipysequence_GetItem(), #JEMBIME—MHZE (FFn 2 KE2BYIEE).

FEEA R EE RIS %Eﬁ A8 b5 =X ] e 1) 22 R LB ED AR IR W6 41 e =X - 31 & (plumage)™ (1E[E15] %
1RB & H X g2 AE) * RgEAe! WL, WRIRERPyList_GetTtem () # list PHRE—HIEH ,
WAREHA LS - Wzn% ﬁHﬂPySequencefGetItem() HE IF)— list B [ A SE H  (ELIA 165
SERFHEIE B, RHEE S s B R EY I 2 R .

PAR i i, (IR ] 4 55 ok XA s o — B 4 8 Lise "R IE H 4EA; — kil pyList_GetItem(),

{Aﬁ£ﬂ§PySequence GetItem():

long

sum_list (PyObject *list)

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

n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; i < n; i++) {
item = PyList_GetItem(list, 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, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /* Has no length */

for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)

BT —T0
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(R E—1)
return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {
value = PyLong_AsLong (item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}

return total;

1.4.2 B[

A DB AR H Al R EITE Python/C APL iSRS S KZ HU2 iy C ZUE), M int. long.
double il char*, —SELEHERIFI AT A 1) A A BT RE H Y o s 08 1 24 (DY e e (E)
o HAURR R RA RO E . B 2R B M ek X .

type Py_ssize_t

[EE 2 ABI [ —3B4Y. — A5 SE f e BUE), 45 sizeof (Py_ssize_t) == sizeof (size_t),
C99 B HIEEF BRI (size_t ZEFFHREAFE) . HHRAMHEH, H52E PEP 353,
PY_SSIZE_T MAX f2Py ssize t FEIH I,

1.5 Bish

WEARTEREE W EESUEIE, Python BREE & LR Z IR G AR EHMFISNE A By ELEALIFI L, REEE
AP RIEINE MR, BRI e M BRI RS, EIRENE A ) ] (stack trace) [l 4 fi
I

SR, R C BREEE (D, %ﬁ*ﬁﬁz@%ﬁ/ﬁ BN . BRARE R A SO 7 A IR, 75 1) Python/C
APL 1) i A e sCRR AT AT S (il 5h . Sl 6 — M ek UB B Sariny, B ar8UE—Mosh, DEEHAmERY
2, [Elbl (R R . ﬁn%lﬁ%%i{%ﬂl a2 NULL A2 -1, ER
A I 4726k G AT ARAEL true/false K38, false F 8 AR /0A7 B AR ] PEATTHERO 8452 gt
z%ﬁﬁfﬁﬁ’éﬂﬁﬁl%ﬁ, AR B yrr_occurred () WITEMIBENR . ELLHANG o RTINS

5 R S e I (E3UA T 48 00 7755 25 ] (per-thread storage) AR (3 AH G HATE AE3LF 746 I8 A2 = v ) 4
WAFRES ) o FATEE T UR R AR BE . — BB s R B A B4, R PyErr Occurred () W R
*ﬁ%ﬁ~%51 EOIIMEA R, RSN EY RS 20, SR EE NULL. S HIAMR R R
fR%: PyErr Setstring () & R (EEARHEAK) a;’éféﬁ ISMREEI RS, MiPyErr Clear ()
& I AGEBR B AR RE o

SERERBIAMIR B =08 (B AR NULL &) WAL B ANRE] . S ERY ] SME TN Rl 3. Z2EEL sys .
exc_info () ¥ Python £ LA MFE M &% (H2TMEASHE: Python ¥4 /R i Python try ... except
BRA R LA e R —(EG14h, 1M C J@ 4B AR BEEAE B S E C el X B LR e A7 AE , E 3’2 3% Python i
JCALI AR R, #ZEIE &S T EEA sys . exc_info () FIHARSER,

ATERL, A€ Python 1.5 F4f, f& Python F2xUHG A7 HUBI SR A8 1 w198 H IR B4 T 48 20 42 i 7 v e FF I sys .
exc_info () B\, ‘Wl Python FE:CAGHY T T4 BISMRAE. LLA, WIREAFIR SR RE 5 vk sl 540
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TR, N B B S R SR ORI A A TR A I SR A, AT O B LI 2 g B SR A o 5 ]
PABY 1B Sh g BRAR A i e Bt , B LR th A DM S A s NI 2E 1 IEAE B B SN 5 R A s B
5 1] 981 o BN (stack frame) 2 SR (AHEID 7@ H AR A mEER .

PR, b — i b R T L AT B 1 e B R AR A i ] e R 5 5 188 T U502, Al
PIAMREERAERIFIE . EEZEETEA WMy, BRE-Esdnes, HEREZRE
F—fAGISh — B RIS [ F 5, [EE B i D s 1 s 2 A

FTH sun_sequence () #BIER T — A6 SMEE FLARSERRI G 1. RT3 8 61570 R I B SRR g

AHEEIEATHATZ I, DL RIS T M. 1%, B THRBRE S8 Python,
IR 471 Python FL2H:

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

item = 0
dict[key] = item + 1
TEARAHIER C FEAs:

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 (0OL) ;
if (item == NULL)
goto error;
I3
const_one = PyLong_FromLong (1L) ;
if (const_one == NULL)
goto error;

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

(BT —H
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HEHEE—5)
Py_XDECREF (const_one) ;
Py_XDECREF (incremented_item) ;

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

}

BEGTRETE CETHE M goto Bk KR! BMIR T APyErr ExceptionMatches ()
MpyErr Clear () HEHFF RGN, PAKVPAPY XDECREF () HECE T #EA Bl REE NULL (92 18 (3
HARHM X' Py_DECREF () #EiB | NULL 2 BRF € 978 ). EEMZ, HRRAAHEA 102 IR0 8 B v)
idil [;J;;I{I}J PAREHCAEENEAIVERT s FkEH, BRI E -1 (%), EHEHAELERE — R 8 h#%
F B

1.6 #& A X Python

HA Python BRI AE (M SIE R E ) 752950 —HE ZEH 2 Python B8 0] 4G b 8157
R B . BRI R T RE H BEAE E B s BA L R 1 T .

HEARBHIRIL R R SR Py _Tnitialize (). B GHIRL A WRASANE, EE7 KA builtins,
_main__ Ml sys. EEGVIHMBHERBE (sys.path).

Py Initialize () gk [[EAD] #3513 (script argument list) | (sys.argv). WHRAEFEHITH Python
FeACaE TR B v g, WA EPyConfig.argv MlPyConfig.parse_argv, fugPython #1441 HE .

R ZHAES . (FRESEAE Unix 1 Windows I, [EFMEIREA ANW), Py _Initialize () €{R# Python pg
FUHE A Y Python BB 28 vl ATRE RO B, [ERIEHEMZME Python B % &8 vl |4 T8 2800 B 1Y e (A5
BIARET AR RIS . S0 F R AIHE], & &7E shell iy RIS (FRIEE M PATH) P F|Z[E python
FITEATRE SR, EfE AR HER AR —MAE 1ib/pythonx. v i H EIAEIE .

Bilhn, GuARAE /usr/local/bin/python H13# | Python WJEATAH S, B e B AA /usr/local/
lib/pythonx.Y i, (FHH _LiEMesEmBEE 2 [ M4 (allback) | {'E, HE PATH ik A% 4 [E
python WM RIRE A . ) (3 mT DA I o e B 45 8 MOk 7 25 0L 47 [F) PYTHONHOME , B 588 3%
PYTHONPATH FEAZE F& A8 Hi T 48 A B MY) H E,

MAWERAERXTTPLIEBAENE WPy Initialize () Z 8 FEIY Py_SetProgramName (file) R3]
W K. FIEE PYTHONHOME {3 4% % % & [F) H PYTHONPATH /5 4 4 A 76 A7 E I A8 MY w1 . 7% %2
TN EN AL EBEIEE WPy _GetPath (), Py _GetPrefix (). Py GetExecPrefix ()
Py _GetProgramFullPath () (&EPEFENE Modules/getpath.c),

W 75 B e[ B 97 46 16 (uninitialize) | Python. 51, M A A2 nl GE A B & 7 B 4G (F R I
WPy Initialize ()) o AR B 52 i 1 % Python (i F IE1AE B4k Python )L FC RS . & 0T
PRI Py FinalizeEx () HRSERL. 414 Python HHIENWIMG IR AE , Py _IsInitialized() &
B true. A7 BE SEDBEAYTE 2GRl FER =i P 4 . SR Py _FinalizeEx () g FEjLH Python
A B A RO R B H R A R O SR I B A R R R
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1.7 [RIEEE

Python W DAYE B Rl ] 22 B 45 2K [E) ] 38 BB A0 A1 AL 0 3 AN, 8 S B A1 Er e g AT 3R B
(runtime) ¥ HN & BHSY (overhead), HIHTEZIHE T AEH B .

Python J5UA A5 EE [EIMUAS 111 Misc/SpecialBuilds . txt EH (LS LR EEHEE M) e BII%, EX
EZIBE2 MG, [EIRCIR IS IC AR RR S T2 B R R TR A AT B A B LA TR 4 M Rl i o
IR

Py DEBUG
fifi 510 Py_DEBUG [ 4E 4 i i % & 2E il Python Y[ 4 ¥ . Py_DEBUG #£ Unix £ B o BB 1

./configure @4l A ——with-pydebug JEH . 3k Python FiL5E M) _DEBUG B AEMTEIEBRE 7 7 —
Bi. % py_DEBUG £ Unix R FLHEVIR, SiBae b ik @rpie .

BT R HHIA R S A RS A, B e ATESMOM A, F52(E Python FRERHE.

FEFE Py_TRACE_REFS RIEIHZ MBI (2R #AM --with-trace-refs #IE). WHEHEN, HiRE
Py ObFect i i &8 SN (7 A4k G U () 1 P # 11 [E] 3 (circular doubly linked list), 4= #8543 fir A B
BE. BHEEE B ITE BTS2 R, (ERERT, S84 R i A Bk ) 2 42 . )

HHELZHMER, #52([E Python JFIATEEATK T Misc/SpecialBuilds.txt,

1.7. REESE 13
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CHAPTER 2

C APIIZEH

BiAlEA 55 SMEIEIA 3L, Python () C APT A S 7E I AR AH A MEHENE PEP 387 1, O Ml By A 2 AR A A S iR
ey G s S g APL) . SEEBIAT APT S((EIfR: AP {475 F1 ] 0142 s 06 450 i o () RE IR EEA T

CPython [ i i #2201 2 /i1 (Application Binary Interface, ABI) £ BEHUA i /2 ) i FH o) AR 2 (G2
BAERI X 4 w2042 5%08), Hi, [F Python 3.10.0 iy =51 REEIE 3.10.8
g, RZARSR, (H3.9.x fl 3.11.x SiEE A4,

CAPL W@, A ANIRIAREE M :
. p&k API, VRS {ER B A et A sk, MEEEHIEE. S7EZ YDA PyUnstable B4 oK

il
o LR API, FEZAMIRERAZ MRS . WA EFKPy_LIMITED_APT W, HABEMFEEEH Python.h
N

T A e i LB

HH IEEHI B 42 FLH API (private API), 182 _Py_InternalState, BfH{ER T K4S (patch release)
AT REROE L, AN E R TEA . WSRARTEE FE M APL, W DASGE] CPython [ %54 [EIST MR F 7k
w2 B APL,

2.1 F85%Ery C API

EMVA PyUnstable Bl 44 #) APL# € /4B CPython BEAEANE , [EJnl REYEAE (M U ZMUA AT s (51
i 3).9 F)3.10), A S BUEMENE S 2B R aER SR SR ha gl (FIAn4E 3.10.0 2
3.10.1),

B R TE, fIanfasias.
L API ) S 2R 2204 CPython BRESARN, [EVERR AN J) SRR E1 5 LA B AR

15
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22 BEMEAEAZEMSTE

) B R, A SO S 5AR 7 (extension), {H3Z PR APLFIES & ABLYETA APL {7 = B LA ] i 2058
Y -- Bl e A 3L Python (embedding Python) 1,

2.2.1 FpR C API

Python 3.2 5| A\ T %[k API (Limited API), ‘&2 Python C API fij—f{f T4 {152 R API (¥4 7] DA Sk
— YA Z A RA R Python., 2 APT RYIEIZE 7] £ F 7 .

Py_LIMITED_API
FEALE Python . h 2 HiE S ELAE DA UG I SZ B APT, [EJBk:SE 32 PR API JUA.

4 Py_LIMITED_APT 5 S5([EI¥ EMRIYE 758 48 i 5 Ik Python A PY VERSION HEX {H. #%
J8 7 4 5 R A o B T BELGE 48 E HRA BR AR Y T Python 3 iRAS— A, [ELEL AT AGE FI M 2 A 5|
AWJ3ZHE APL,

HH M PY_VERSION_HEX FE4E, RN (hardcode) /MR EA (U4t Python 3.10
0x030A0000), PAEAEMTH AR A Python JRASIES Tk REAT SREFAR A 1

PRIZTT DAYS Py_LIMITED_API E3%[F 3, 88l 0x03020000 (Python 3.2, 5| A T 3Z2KE API [ 4%)
AT

2.2.2 185 ABI

[EIT#8E, Python $2{t T —{H4€ € ABI (Stable ABI): —HLI{E{H Python 3.x A Z P SREFRIZE 1T 5% -
T ABLUEL TR 2 [ APL PP BRIRAIATFSE, (A SHARRTSE - BN, SCIREEHZ IR APL T ek oK.

1€ Windows I, {if I F5 & ABI 4% 7t s% 882 5] python3. d11 i A4 A R =0 E , il il python39.
dll,

TEHLLESF-55 |, Python A ETNHELA abi 3 FEEAr &4 iy s UBAE S (B4 mymodule.abi3.so0). B
A IR SR WA RUER) ABL. FERIBEAEME N (BEITRTR) & b, GIANGEH 3.10+ 32 AP
HE A TEA G ERARMUAS Y Python AT 2%¢ .

T ABL iy iy ok AR e sUAFAE 1 Python (i 3k Sk s Uiy, A RIEEE 4. (e M i
A C TH R B (preprocessor) [HFE T o

2.2.3 SR API S5 EFIMEE

ZBE AP ) FAE R FL e ) 52 451K C APL AT T A Wl REAGBRAE, (BT RE &%t BE .

B, MESkpyList_GetItem() W, (HEK (N4l BESMryList T 1TEM() [EIRTH. B4
FEATAT DA, RIE)E mT AR List 90140 Ao s AR BEVE A 7

WREE 56 py_LIMITED_APT, —¥ C APl iR Ak i BB 5 4. €58 Py_LIMITED_API ff
AR, MRS Python ERHEE MR LR TR B AZ e, (AT RE G (R RE

WiAA M Py _LIMITED_API FF3%, B AMEHERERAN ABI %2R APL % 7E. 38 il PSR = 7% Python hit
AR PERE, (HErPRHIAHZA M. (EH Py_LIMITED_APT HisBifEVE MK 7T, WTRATESRR & A I 7 A8 T
HH T B — BN, R RIS Y Python RCAS Y THES T IUAS (prerelease)
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2.2.4 ZPR APl ;F=ZEIF
FEYER, i Py_LIMITED_API JfT4 % e & RBE ST & < [k APl 5(#% % ABl, Py_LIMITED_API
[ E R, (H APLEEIE HANGE , BIanTEIIEEEE (semantic) .

Py_LIMITED_AP T 3R i — 1 [ 2 (50 ] AE Ak Python fiCAS Hr 55017 5 | BORIE Y pRi X 5 4n—17 B 4R
% NULL fEES [ #1650, 7E Python 3.9 H1, NULL B{#ECFGRIBTHATE], {HAE Python 3.8 v, 5| UK 1
A, EENULL BUH S IR (dereference) H. i (crash). FHALLAYE [ #ul H iR G54 (struct) AR .

B, HAEFR Py_LIMITED_APT W, —SS&EEMA H Al A EobEm, e 22i API fj—
BT
HOPSE SRR, FRAM R S DA SRR I AT A YK Python MUA IR 7, (B A5l i A S AR A I A T/

AR E AR I A (i ) APLIY SO, A & 2 75 W A 32 iR APL. R A 5§ Py_LIMITED_API,
SR B I E AT D (P AR R, N RaR) A B

ARTERE, SZBR APT @ @F55E Y 7E Python 3.8 fiffiff Py LIMITED_APT HE{T i KX R S HE LA
Python 3.12 17, {HA—7EAELA Python 3.12 4 3% . #RELRANIARARE ABI fRHGFIE, W9 32 IR APT W] B
[EFHAERR -

23 EEFEEIR

ABI B2 M A HREDR Python, 35 I (EV BT (¥ A it . MBS bR A A s A 8 0. R4S 2 ABL IE 1Y,
HUEAE ESE T PG ] EMEERER R SURERER A S

B2 1 Python 17 & A A ST HELR TR - & LA FTA Python ASH AR BIERE E ABL 197 U E.
python.org FIFFE % =Jy # i #4 # 11 Windows FI macOS il Al 25 (L] .

2.4 FR API IR

HEi, %% AP BFEDLFIEE :

* PY VECTORCALL_ARGUMENTS_OFFSET
e PyAlter_Check ()

e PyArg Parse()

* PyArg ParseTuple ()

* PyArg ParseTupleAndKeywords ()

* PyArg UnpackTuple ()

* PyArg VaParse ()

* PyArg VaParseTupleAndKeywords ()
* PyArg ValidateKeywordArguments ()
* PyBaseObject_Type

e PyBool_FromLong ()

e PyBool_Type

e PyBuffer FillContiguousStrides ()

23. FRIRER 17
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PyBuffer FillInfo()
PyBuffer_ FromContiguous ()
PyBuffer GetPointer ()
PyBuffer IsContiguous ()
PyBuffer_ Release()
PyBuffer_ SizeFromFormat ()
PyBuffer ToContiguous ()
PyByteArrayIter_Type
PyByteArray_AsString ()
PyByteArray_ Concat ()
PyByteArray_ FromObject ()
PyByteArray FromStringAndSize ()
PyByteArray_Resize ()
PyByteArray_ Size ()
PyByteArray_Type
PyBytesIter_Type
PyBytes_AsString()
PyBytes_AsStringAndSize ()
PyBytes_Concat ()
PyBytes_ConcatAndDel ()
PyBytes_DecodeEscape ()
PyBytes_FromFormat ()
PyBytes_FromFormatV ()
PyBytes_FromObject ()
PyBytes_FromString()
PyBytes_FromStringAndSize ()
PyBytes_Repr ()
PyBytes_Size ()
PyBytes_Type

PyCFunction
PyCFunctionWithKeywords
PyCFunction_Call ()
PyCFunction_GetFlags ()
PyCFunction_GetFunction ()
PyCFunction_GetSelf ()

PyCFunction_New ()

18
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e PyCFunction_NewEx ()

e PyCFunction_Type

* PyCMethod_New ()

* PyCallIlter New/()

e PyCallIter_Type

e PyCallable_Check ()

* PyCapsule_Destructor

e PyCapsule_GetContext ()

e PyCapsule_GetDestructor ()

* PyCapsule_GetName ()

e PyCapsule_GetPointer ()

* PyCapsule_Import ()

* PyCapsule_IsValid()

* PyCapsule_New ()

e PyCapsule_SetContext ()

e PyCapsule_SetDestructor ()

* PyCapsule_SetName ()

* PyCapsule_SetPointer ()

e PyCapsule_Type

¢ PyClassMethodDescr_Type

* PyCodec_BackslashReplaceErrors ()
e PyCodec_Decode ()

e PyCodec_Decoder ()

* PyCodec_Encode ()

* PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

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

e PyCodec_LookupError ()

* PyCodec_NameReplaceErrors ()
e PyCodec_Register ()

e PyCodec_RegisterError()

e PyCodec_ReplaceErrors ()

* PyCodec_StreamReader ()

e PyCodec_StreamWriter ()
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e PyCodec_StrictErrors ()

e PyCodec_Unregister ()

* PyCodec_XMLCharRefReplaceErrors ()
* PyComplex_FromDoubles ()
* PyComplex_ImagAsDouble ()
* PyComplex_RealAsDouble ()
e PyComplex_Type

* PyDescr_NewClassMethod ()
* PyDescr_NewGetSet ()

* PyDescr_NewMember ()

* PyDescr_NewMethod ()

* PyDictItems_Type

e PyDictIterItem_Type

e PyDictIterKey_Type

e PyDictIterValue_Type

* PyDictKeys_Type

* PyDictProxy_New ()

* PyDictProxy_Type

e PyDictRevIterItem_Type

e PyDictRevIterKey_Type

e PyDictRevIterValue_Type
* PyDictValues_Type

* PyDict_Clear ()

e PyDict_Contains ()

e PyDict_Copy ()

e PyDict_DelItem()

e PyDict_DelItemString()

e PyDict_GetItem()

e PyDict_GetItemString/()

e PyDict_GetItemWithError ()
* PyDict_Items ()

e PyDict_Keys ()

e PyDict_Merge ()

e PyDict_MergeFromSeqZ2 ()

e PyDict_New ()

e PyDict_Next ()
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e PyDict_SetItem()

e PyDict_SetItemString()

e PyDict_Size /()

e PyDict_Type

* PyDict_Update ()

* PyDict_Values ()

* PyEllipsis_Type

e PyEnum_Type

* PyErr BadArgument ()

* PyErr BadInternalCall ()

e PyErr CheckSignals ()

e PyErr Clear()

e PyErr_Display ()

* PyErr DisplayException()

e PyErr ExceptionMatches ()

e PyErr Fetch()

* PyErr Format ()

* PyErr FormatV()

* PyErr GetExcInfo ()

* PyErr GetHandledException ()
e PyErr GetRaisedException ()

e PyErr GivenExceptionMatches ()
e PyErr NewException ()

* PyErr NewExceptionWithDoc ()
* PyErr NoMemory ()

e PyErr NormalizeException ()

* PyErr Occurred()

e PyErr Print ()

* PyErr PrintEx ()

e PyErr_ProgramText ()

* PyErr ResourceWarning ()

* PyErr Restore()

e PyErr SetExcFromWindowsErr ()
* PyErr SetExcFromWindowsErrWithFilename ()
* PyErr SetExcFromWindowsErrWithFilenameObject ()

* PyErr SetExcFromWindowsErrWithFilenameObjects ()
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e PyErr SetExcInfo ()

* PyErr SetFromErrno ()

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

e PyErr SetFromWindowsErrWithFilename ()
* PyErr SetHandledException ()

e PyErr SetImportError ()

* PyErr SetImportErrorSubclass ()

* PyErr SetInterrupt ()

e PyErr SetInterruptEx()

* PyErr SetNone ()

* PyErr SetObject ()

e PyErr SetRaisedException ()

* PyErr _SetString/()

e PyErr SyntaxLocation ()

e PyErr SyntaxLocationEx ()

* PyErr WarnEx ()

* PyErr WarnExplicit ()

* PyErr WarnFormat ()

e PyErr WriteUnraisable()

e PyEval_AcquireLock ()

¢ PyEval AcquireThread()

e PyEval_CallFunction ()

e PyEval_CallMethod()

e PyEval_CallObjectWithKeywords ()
* PyEval EvalCode ()

* PyEval_EvalCodeEx ()

* PyEval_EvalFrame ()

e PyEval_FEvalFrameEx ()

* PyEval GetBuiltins ()

e PyEval_GetFrame ()

* PyEval_GetFuncDesc ()

e PyEval GetFuncName ()

* PyEval_ GetGlobals ()
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PyEval_GetLocals ()
PyEval_InitThreads ()
PyEval_ ReleaseLock ()
PyEval_ReleaseThread()
PyEval_RestoreThread()
PyEval_SaveThread/()
PyEval_ThreadsInitialized()
PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BaseException
PyExc_BaseExceptionGroup
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BRufferError
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_ImportError
PyExc_ImportWarning
PyExc_IndentationError

PyExc_IndexError

24.
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PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_OSError

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferenceError
PyExc_ResourceWarning
PyExc_RuntimeError
PyExc_RuntimeWarning
PyExc_StopAsyncIteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SyntaxWarning
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError
PyExc_UnicodeTranslateError
PyExc_UnicodeWarning

PyExc_UserWarning
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PyExc_ValueError
PyExc_Warning
PyExc_WindowsError
PyExc_ZeroDivisionError
PyExceptionClass_Name ()
PyException_GetArgs ()
PyException_GetCause ()
PyException_GetContext ()
PyException_GetTraceback ()
PyException_SetArgs ()
PyException_SetCause ()
PyException_SetContext ()
PyException_SetTraceback ()
PyFile_FromFd()
PyFile_GetLine ()

PyFile _WriteObject ()
PyFile WriteString()
PyFilter_Type
PyFloat_AsDouble ()
PyFloat_FromDouble ()
PyFloat_FromString()
PyFloat_GetInfo()
PyFloat_GetMax ()
PyFloat_GetMin ()
PyFloat_Type
PyFrameObject
PyFrame_GetCode ()
PyFrame_GetLineNumber ()
PyFrozenSet_New ()
PyFrozenSet_Type
PyGC_Collect ()
PyGC_Disable ()
PyGC_Enable ()
PyGC_IsEnabled()
PyGILState Ensure()

PyGILState_GetThisThreadState ()

24.
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e PyGILState_Release()

e PyGILState_STATE

* PyGetSetDef

* PyGetSetDescr_Type

e PyImport_AddModule ()

* PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

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

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTaqg ()

e PyImport_GetModule ()

e PyImport_GetModuleDict ()

* PyImport_Import ()

* PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
* PyImport_ImportModule ()

e PyImport_ImportModuleLevel ()

e PyImport_ImportModuleLevelObject ()
e PyImport__ImportModuleNoBlock ()
* PyImport_ReloadModule ()

* PyIndex_Check ()

e PyInterpreterState

e PyInterpreterState_Clear/()

* PyInterpreterState_Delete ()

* PyInterpreterState_Get ()

e PyInterpreterState_GetDict ()

e PyInterpreterState_GetID()

* PyInterpreterState_New()

e PyIter Check /()

e PyIter_ Next ()

e PyIter_Send()

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

PyList_Sort ()

PyList_Type

PyLongObject
PyLongRangeIter_Type
PyLong_AsDouble ()
PyLong_AsLong ()
PyLong_AsLongAndOverflow ()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow()
PyLong_AsSize_t ()
PyLong_AsSsize_t ()
PyLong_AsUnsignedLong ()
PyLong_AsUnsignedLongLong ()
PyLong_AsUnsignedLongLongMask ()
PyLong_AsUnsignedLongMask ()
PyLong_AsVoidPtr ()
PyLong_FromDouble ()
PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong FromSize_ t ()

PyLong FromSsize_ t ()
PyLong_FromString ()
PyLong_FromUnsignedLong ()
PyLong_ FromUnsignedLongLong ()

PyLong_FromVoidPtr ()
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PyLong_GetInfo ()
PyLong_Type

PyMap_Type
PyMapping_Check ()
PyMapping_GetItemString/()
PyMapping_ HasKey ()
PyMapping_HasKeyString/()
PyMapping_Items ()
PyMapping_ Keys ()
PyMapping_Length ()
PyMapping_SetItemString()
PyMapping Size ()
PyMapping_Values ()

PyMem Calloc ()

PyMem Free/()

PyMem _Malloc ()

PyMem Realloc ()
PyMemberDef
PyMemberDescr_Type
PyMember_GetOne ()
PyMember__SetOne ()
PyMemoryView_FromBuffer ()
PyMemoryView_FromMemory ()
PyMemoryView_FromObject ()
PyMemoryView_ GetContiguous ()
PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef
PyModuleDef_BRase
PyModuleDef Init ()
PyModuleDef_Type
PyModule_ AddFunctions ()
PyModule_AddIntConstant ()
PyModule_AddObject ()

PyModule_ AddObjectRef ()
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e PyModule_ AddStringConstant ()
e PyModule_ AddType ()

e PyModule_Createl ()

* PyModule_ExecDef ()

e PyModule FromDefAndSpecZ ()

* PyModule_GetDef ()

e PyModule_GetDict ()

e PyModule_ GetFilename ()

e PyModule_GetFilenameObject ()
* PyModule_GetName ()

e PyModule_ GetNameObject ()

e PyModule_GetState()

* PyModule_ New ()

* PyModule_NewObject ()

e PyModule_SetDocString/()

e PyModule_Type

* PyNumber_Absolute ()

* PyNumber_ Add ()

* PyNumber_And/()

* PyNumber_ AsSsize_t ()

* PyNumber_Check ()

e PyNumber_Divmod ()

e PyNumber_ Float ()

* PyNumber_ FloorDivide ()

* PyNumber_InPlaceAdd()

e PyNumber_InPlaceAnd()

* PyNumber_InPlaceFloorDivide ()
* PyNumber_ InPlaceLshift ()

e PyNumber_ InPlaceMatrixMultiply ()
* PyNumber_InPlaceMultiply ()

e PyNumber_InPlaceOr ()

* PyNumber_InPlacePower ()

* PyNumber_InPlaceRemainder ()
* PyNumber_InPlaceRshift ()

* PyNumber_InPlaceSubtract ()

e PyNumber_ InPlaceTrueDivide ()
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PyNumber_InPlaceXor ()
PyNumber Index ()
PyNumber_ Invert ()
PyNumber_Long ()
PyNumber_Lshift ()
PyNumber_ MatrixMultiply ()
PyNumber Multiply()
PyNumber_Negative ()
PyNumber_Or ()

PyNumber_ Positive()
PyNumber_ Power ()
PyNumber_Remainder ()
PyNumber_Rshift ()
PyNumber_ Subtract ()
PyNumber_ToBase ()
PyNumber_TrueDivide ()
PyNumber_Xor ()
PyOS_AfterFork ()
PyOS_AfterFork_Child()
PyOS_AfterFork_Parent ()
PyOS_BeforeFork ()
PyOS_CheckStack ()
PyOS_FSPath()
PyOS_InputHook
PyOS_InterruptOccurred()
PyOS_double_to_string()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
Py0OS_setsig()
PyOS_sighandler_t
PyOS_snprintf ()
PyOS_string to_double ()
PyOS_strtol ()
PyOS_strtoul ()

PyOS_vsnprintf ()
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e PyObject

e PyObject.ob_refcnt

* PyObject.ob_type

e PyObject_ASCII()

e PyObject_AsCharBuffer ()

* PyObject_AsFileDescriptor ()
* PyObject_AsReadBuffer ()

e PyObject_AsWriteBuffer ()

e PyObject_Bytes ()

e PyObject_Call()

* PyObject_CallFunction/()

e PyObject_CallFunctionObjArgs ()
* PyObject_CallMethod/()

* PyObject_CallMethodObjArgs ()
e PyObject_CallNoArgs ()

* PyObject_CallObject ()

* PyObject_Calloc ()

* PyObject_CheckBuffer ()

e PyObject_CheckReadBuffer ()
e PyObject_ClearWeakRefs ()

s PyObject_CopyData ()

* PyObject_DelItem()

* PyObject_DelIlItemString()

* PyObject_Dir ()

* PyObject_Format ()

e PyObject_Free ()

* PyObject_GC_Del ()

* PyObject_GC_IsFinalized()
* PyObject_GC_IsTracked()

* PyObject_GC_Track ()

* PyObject_GC_UnTrack ()

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

* PyObject_GetAlIter ()
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* PyObject_GetAttr ()

e PyObject_GetAttrString()
e PyObject_GetBuffer ()

* PyObject_GetItem()

* PyObject_GetIter ()

* PyObject_GetTypeData ()

e PyObject_HasAttr ()

e PyObject_HasAttrString()

* PyObject_Hash ()

* PyObject_HashNotImplemented/()

e PyObject_Init ()

* PyObject_TInitVar()

* PyObject_IsInstance ()
* PyObject_IsSubclass ()
e PyObject_IsTrue ()

* PyObject_Length ()

* PyObject_Malloc ()

* PyObject_Not ()

e PyObject_Realloc ()

* PyObject_Repr ()

* PyObject_RichCompare ()

e PyObject_RichCompareBool ()

* PyObject_SelflIter()

e PyObject_SetAttr ()

e PyObject_SetAttrString()
* PyObject_SetItem()

* PyObject_Size()

e PyObject_Str()

e PyObject_Type ()

* PyObject_Vectorcall ()

* PyObject_VectorcallMethod()

* PyProperty_Type
¢ PyRangelIter_Type
¢ PyRange_Type

* PyReversed_Type

* PySeqglter New()
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PySeqlter_ Type
PySequence_Check ()
PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice ()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice ()

PySequence_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 ()
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PyState_AddModule ()
PyState_FindModule ()
PyState_RemoveModule ()
PyStructSequence_Desc
PyStructSequence_Field
PyStructSequence_GetItem()
PyStructSequence_New ()
PyStructSequence_NewType ()
PyStructSequence_SetItem()
PyStructSequence_UnnamedField
PySuper_Type
PySys_AddWarnOption ()
PySys_AddWarnOptionUnicode ()
PySys_AddXOption ()
PySys_FormatStderr ()
PySys_FormatStdout ()
PySys_GetObject ()
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 ()
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PyThreadState_Swap ()
PyThread_GetInfo()

PyThread ReInitTLS ()
PyThread_acquire_lock ()
PyThread_acquire_lock_timed ()
PyThread_allocate_lock ()
PyThread create_key ()
PyThread_delete_key ()
PyThread _delete_key_value ()
PyThread_exit_thread()
PyThread_free_lock()
PyThread_get_key_value ()
PyThread_get_stacksize ()
PyThread_get_thread_ident ()
PyThread_get_thread_native_id()
PyThread_init_thread()
PyThread_release_lock ()
PyThread_ set_key_value ()
PyThread_set_stacksize ()
PyThread_start_new_thread()
PyThread tss_alloc()
PyThread_tss_create()
PyThread_tss_delete()
PyThread_tss_free()
PyThread_tss_get ()
PyThread tss_1is_created()
PyThread_ tss_set ()
PyTraceBack_Here ()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelter_Type

PyTuple GetItem()
PyTuple_GetSlice()
PyTuple_New()
PyTuple_Pack ()

PyTuple SetItem()
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PyTuple_Size ()

PyTuple_Type

PyTypeObject

PyType_ClearCache ()
PyType_FromMetaclass ()
PyType_FromModuleAndSpec ()
PyType_FromSpec ()
PyType_FromSpecWithBases ()
PyType_GenericAlloc ()
PyType_GenericNew ()
PyType_GetFlags ()
PyType_GetModule ()
PyType_GetModuleState ()
PyType_GetName ()
PyType_GetQualName ()
PyType_GetSlot ()
PyType_GetTypeDataSize ()
PyType_IsSubtype ()
PyType_Modified()

PyType_Ready ()

PyType_Slot

PyType_Spec

PyType_Type
PyUnicodeDecodeError_Create ()
PyUnicodeDecodeError_GetEncoding ()
PyUnicodeDecodeError_GetEnd/()
PyUnicodeDecodeError_GetObject ()
PyUnicodeDecodeError_GetReason ()
PyUnicodeDecodeError_GetStart ()
PyUnicodeDecodeError_SetEnd()
PyUnicodeDecodeError_SetReason ()
PyUnicodeDecodeError_SetStart ()
PyUnicodeEncodeError_GetEncoding ()
PyUnicodeEncodeError_GetEnd/()
PyUnicodeEncodeError_GetObject ()

PyUnicodeEncodeError_GetReason ()
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PyUnicodeEncodeError_GetStart ()
PyUnicodeEncodeError_SetEnd()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodelIter_Type
PyUnicodeTranslateError_GetEnd()
PyUnicodeTranslateError GetObject ()
PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_GetStart ()
PyUnicodeTranslateError_SetEnd()
PyUnicodeTranslateError_SetReason ()
PyUnicodeTranslateError_SetStart ()
PyUnicode_Append ()
PyUnicode_AppendAndDel ()
PyUnicode_AsASCIIString/()
PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatinlString()
PyUnicode_AsMBCSString ()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()
PyUnicode_AsUTF16String ()
PyUnicode_ AsUTF32String ()
PyUnicode_AsUTF8AndSize ()
PyUnicode_AsUTF8String ()
PyUnicode_AsUnicodeEscapeString()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString/()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()

PyUnicode_CompareWithASCIIString()
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PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCITI ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()
PyUnicode_DecodeRawUnicodeEscape ()
PyUnicode_DecodeUTF16 ()
PyUnicode_DecodeUTFl16Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTFS8 ()
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 ()
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PyUnicode_FromOrdinal ()
PyUnicode_FromString()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_InternFromString()
PyUnicode_InternInPlace ()
PyUnicode_IsIdentifier()
PyUnicode_Join ()
PyUnicode_Partition()
PyUnicode_RPartition ()
PyUnicode_RSplit ()
PyUnicode_ReadChar ()
PyUnicode_Replace ()
PyUnicode_Resize ()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type
PyUnicode_WriteChar ()
PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
PyVectorcall_Call()
PyVectorcall_ NARGS ()
PyWeakReference
PyWeakref_ GetObject ()
PyWeakref NewProxy ()
PyWeakref_ NewRef ()
PyWrapperDescr_Type
PyWrapper_New ()

PyZip_Type
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Py_AddPendingCall ()

Py AtExit ()

Py BEGIN_ALLOW_THREADS
Py _BLOCK_THREADS

Py _BuildValue ()

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

Py END_ALLOW_THREADS
Py_EncodeLocale ()
Py_EndInterpreter()

Py _EnterRecursiveCall ()
Py Exit ()

Py FatalError ()
Py_FileSystemDefaultEncodeErrors
Py_FileSystemDefaultEncoding
Py_Finalize ()

Py _FinalizeEx()

Py _GenericAlias ()

Py _GenericAliasType
Py_GetBuildInfo ()
Py_GetCompiler ()

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

Py GetPrefix()

Py _GetProgramFullPath ()
Py_GetProgramName ()

Py GetPythonHome ()
Py_GetRecursionLimit ()
Py_GetVersion ()
Py_HasFileSystemDefaultEncoding
Py_IncRef ()

Py_Initialize()
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e Py InitializeEx()

e Py Is()

* Py IsFalse()

e Py IsInitialized()
e Py _IsNone ()

e Py IsTrue()

e Py LeaveRecursiveCall ()
* Py Main()

* Py_MakePendingCalls ()
* Py NewInterpreter()
* Py NewRef ()

* Py _ReprEnter()

* Py _ReprLeave ()

* Py SetPath()

* Py SetProgramName ()
* Py _SetPythonHome ()
* Py_SetRecursionLimit ()
s Py _UCS4

¢ Py UNBLOCK_THREADS
e Py_UTF8Mode

* Py VaBuildValue ()

e Py Version

e Py XNewRef ()

s Py buffer

e Py_intptr_t

* Py ssize_t

e Py_uintptr_t

* allocfunc

e binaryfunc

e descrgetfunc

* descrsetfunc

* destructor

* getattrfunc

e getattrofunc

* getbufferproc

e getiterfunc
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getter

hashfunc

initproc

inquiry
iternextfunc
lenfunc

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

visitproc
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CHAPTER 3

HEE% API

ASTENT I BRBCRS LV VR PATAE SCIF G2 o IX P2 I i) Python JEAURS, (HEATREA SRVFARTE S 4017 AL Y 77 =X
SR TR

X B8 bR P A LA T DA B 2 R E I IEE R R AT S AE MR S AT BB AT 5 APy _eval input,
Py file_input MlPy_single input. XS XAEEZEAWENTE SR BB M PATBEH .
X LR B LT A2 FILE* JES . N 2/VD AR BER R 51 P R 41X AN F] C AR FILE
SEMIAT] BE R A HAFEAN . (B/02) 76 Windows o1, ZhiSEEEI0P RS2 lr G 1T e 2 i F A R 1) B
J@?%E\A%%EUE%R% TERA E 3% 2EpR 402 Hy Python 324 TES BTG T R AH R PE B TS L R A FILE B
Baefl.

int Py_Main (int argc, wchar_t **argv)

[EIFE5E ABL 19—, SPRIARERRERS 10 EAR)F . AT Python (AR 7K T 6 AR Y . ity arge
il argy TS 24 5645 C PR main () BBEVESMINE  CRARSE I i 5 I o) . — A E
TR RSO SR LT RS PIE S (ASEONR P FAFR IR RN AR 2B 0) . RS
IERRM (BURSIRSFH) WAREIER 0, WSRAPRERS 5] K mw MR R 1, 85 aRE S5
FAREFINA R Python Ay AT R [ 2.

HERIRG LT —MEHMIA G N R systenExit, MR A2RME 1, TR,
H¥pyConfig. inspect NEEEF:.
int Py_BytesMain (int argc, char **argv)
[EIFSE ABLI 5 B 3.8 sk M4s. R T Py _Main () H argy B—PEETFATERIEAL.
Added in version 3.8.
int PyRun_AnyFile (FILE *fp, const char *filename)
XRER R PyRun_AnyFileExFlags () WFEAIEED, K closeit & 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)
KRR R PyRun_AnyFileExFlags () WL, #f flags BB NULL,
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
WA fp H5 1 — A KRB E AL B A (G B A B Unix O &) /9 SR, R
[BlPyRun_InteractiveLoop () M{HE, HNIREIPyRun_SimpleFile () W45H . filename £ il
YRGS (sys . get filesystemencoding () Kf#fS. HR filename ) NULL, MpK%(£
R "o VE NG . TR closeit N EAE, XS 7E PyRun_SimpleFileExFlags () 1% B2 i
TR

int PyRun_SimpleString (const char *command)

XX N W PyRun_SimpleStringFlags () WRALEE T, ¥PyCompilerFlags* SN
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
WA flags Z4, fE __main_ BURPIAT Python JEAUM . AR _ main_ MIATELE, BERFRAIE. WK
DRI 0, ARG A RE MR -1, QR EAEHR, WS TLERGFEGER . T fags & XL, iF
Z R 3.
THEBART AT —MEHAMIA & T RAIA systenExit, MWERECHASRE -1, iR HIEE,
H3EpyConfig. inspect NEEEKF:.
int PyRun_SimpleFile (FILE *fp, const char *filename)
DARE R R PyRun_SimpleFileExFlags () WAL D, FF closeit >k O T4HF flags %A NULL,
int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
XZER R PyRun_SimpleFileExFlags () WRIALIREET, ¥ flags %A NULL,
int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)

FAUTF PyRun_SimpleStringFlags (), {H Python JEAUMSZEM fp BN A& — A WAF I AT ER
filename -S04, RS filesystem encoding and error handler AR . NS closeit N EAR, TS
YFE PyRun_SimpleFileExFlags () 1R [BZ Hi#E XM .

f#iE): #£ Windows [, fp 24 PA B HlB 4TI (B fopen (filename, "rb")). 75], Python nf
REJCYA IR AL BRAE ) LF 4745 AT IR B AR 4

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

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
WA flags ZEOETOF AT R B 538 B BRAAH BRI SCHR I — %18 R) . B PRSI sys.psl f
sys.ps2 W~ filename Y1 [ filesystem encoding and error handler 3 ffRS .
WG PATISR ] O, QAR5 | K S MR -1, SCE AR A AT A 2 W3R M1k B /6K Python
L o KA1 errcode . h WFE U AT RIS . (1R errcode.h IR HE Python.h fifd
¥, AR T EL L A )

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

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

BEBUF AT R B 53 B &M S BATE R B 2 538 EOF., PRS2 H sys.psl Ml sys.ps2 BY#E
TN filename Y4 il filesystem encoding and error handler SRS . 24T BOF BRI E] 0, BEE 24 2 Wt
g [l — A5

int (*PyOS_InputHook)(void)
[EVf 7 ABL )4y ATARER M I — N JRAK int func (void) [HERA%L. 1Z%eRECRAE Python (1)
RS S AT BIRE 25 PRI I S5 5 ) P A sito iy AP R P o R IBME S 200 o B 5 3 A4 1 FT A R
FRREAR TP AR AT AR B A PEIRER AR Python i Modules/_tkinter. c BRI
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1E 3,12 WU sE R SR B H BEE £ AR AE 25 TR .

char *(*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char¥*)
B DA TS M — N R BN char *func (FILE *stdin, FILE *stdout, char *prompt) [
PR, TR BB RS AN — AT 5 ARBROA PR 1% o8 BN S MR A5 H prompt ANy
NULL st th e, SR JE ML m bR s A SCHEEi— i A, RG4S . fli, readline
PEHCRFRX A 1 BRI TR 4R A tab SN SF DI RE
iR — A PyMem_RawMalloc () B(PyMem RawRealloc () syBCHYFAFER, BUE MR KA 4
M NULL.
IE 3.4 MRy T 45 R 0 HPyMem RawMalloc () B{PyMem_RawRealloc () 4rHC, T A&
PyMem_Malloc () B{PyMem_Realloc () 4B

1 3.12 i B BLeR BUL RER = A A 25 T .
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *1ocals)
EEE: ATy g, R N PyRun_StringFlags () IR D, ¥F flags BEA NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompilerFlags
*flags)
EMRAE: Frhg 2. TEHXTR globals Fl locals 45 7E {1 1N SCHHAATR H str 1) Python JEARS , F6 T DA
flags T8 5E I IR TERR . globals WhJiTJe—7HL; locals W DAJEATATSLEL T WML AT 5 . TES start
FRE T W S RIS 1 AR TEAT
AR KA /RS Python XFGATINAE A, s ARG % 7 55 Wik 1] NULL.
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
EIHE: Fey SR XX R MiPyRun_FileExFlags () WIRALHGE L, FF closeit ¥ 0 H-4F flags
%°H NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *1ocals, int closeit)
EHE: Ay s, R i PyRun_FileExFlags () HWIfRLREE N, ¥F flags B4 NULL.
PyObject *PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)
EMRAE: 548, XN TR PyRun_FileExFlags () WIALIREEIT, ¥ closeit £ 0.
PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *1ocals, int
closeit, PyCompilerFlags *flags)
B #rag 5, KT PyRun_StringFlags (), {H Python JEAUISZM fp BEHUMAE— A NFF
I ERFER . filename VR X145, B¥HE H filesystem encoding and error handler Sf#TS . W5 closeit H
BHAH, WSFEAEPyRun_FileExFlags () IRH 2 BigE < H .
PyObject *Py_CompileString (const char *str, const char *filename, int start)

EAEAE: Feh 4Bk, [BEFEE ABL ) X 24X Ry _CompileStringFlags () WAL IEE
0, ¥ flags %>k NULL.

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

EARE: BTeg MR, XZEX R IPy_CompileStringExFlags () WEALIRIEI, K optimize H
_l o

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

EARAL : A hY 2B MRHT IR sor Y Python JEACHY , 1R IG5 RACRSRT G o FHAGTEAT Hh start %5 5 3% 7]
W S A R nT i iF B A BV 24 Py _eval_input, Py _file_input B{Py_single_input,
Hi filename $5 & 1) SO 44 2208 FI AR A 385 AR X 52 5 7T 8 HH BUAE )5 B B SyntaxError S iHE .
T SR AR T A A AT B i3 ) pREICR 3R ] NULL.
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TR oprimize 35 7E kA LACZOH A -1 X535 -0 TEIUM ] AO MR AL 2001 . 12 Xi1g 0
(TEtife; __debug_ WEAH). 1 WiEwfskk, __debug_ MR Bl 2 CUFAFERIBREER) .
Added in version 3.4.
PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags,
int optimize)

=& #rey 4., HPy CompileStringObject () KA, {H filename ;2 VAfilesystem encoding and
error handler RN H B FIE .

Added in version 3.2.

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

AR #rad 404, B ABLIY- 5. KRN PyEval EvalCodeEx () WIfRLIIEN , B
RIS, PAS A Ryl Ryl A 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)

L #re S0, [EVRE ABL 0 0 X BRI R IIXISOR(, IR S E 1375
SEERBEM A R RO T, VSRR, S ETHBOARE, (U T BRI
AR ML A R TT R P TT AR

PyObject *PyEval_EvalFrame (PyFrameObject *f)

SR Ara0 %08, [EE ABLIG— 5 M APUTBORE, KRN PyEval_BvalFramenx ()
TR 11, T ORER 1] R ARk
PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
AR ey &g, [EFEE ABLIY- B4, X/ Python SEREZAT A BN 3 KA. SHATIf 1K
HRAOICIR QAT BANA T, MR AT I I ARG TG S AA TR A« BUSME throwflag Jo 2B AR AR AN ——
WARNEE, W SBOLEE—N 75 XN TAERRNRE throw () k.
T 3.4 AT R EOITE & — DT, AR 2 R 2 5 15 3 Y 5

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
PR BB SO BRI AR, HAE DI IR M AR, S i [ml

int Py_eval_input
Python 1574 T RAXIGEIFT S BlfyPy_CompilesString () .

int Py_file_input
Python 152 111 A SCAF SRt IR B2 GE R R SR IG5 5 Bl Py _CompileString () ffiffl. X
FEAES FAL TR A Python JEACHY I ZEAE A5«

int Py_single_input
Python 5 T M T BB ARG IGFF 55 BUA Py _CompileString () (. X2 T A AR
TR TS

struct PyCompilerFlags
U M RAF G A R R S A R 0 AU AU i B 0L, BN int flags A, T TC
B HATIE N, BBEN PyCompilerFlags *flags A . TEXPEML R, from _ future_
import ] PAMEEL flags.
H 3% pyCompilerFlags *flags 4 NULL, cf flags st # M N [ETF 0, MM F from
_ future__ import ﬁﬁ?iﬂgff{ﬁféaﬁgﬁ%@i%ﬁo
intcf_flags

i PR IEAR -
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int c£_feature_version
f _feature_version 52 Python [{)/PRAS . BN 4841454k~ PY_MINOR_VERSION,
RTBEOAS PN, Y AR Ecr_flags FRE T PyCF_ONLY_AST BRI E A S .
TE 3.8 IRISETE: ik of feature_version ff{57 .
int CO_FUTURE_DIVISION
XAPRENLATTE flags HHCE AMERSERAIZTEAT / Wiy PEP 238 FIrHUER “EFRIA”.
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cHAPTER 4

A o ) e B LA RS L Python W) 1F 1) 2 IR GHEC
Py_ssize_t Py_REFCNT (PyObject *0)
AP 0 12 IREHL

FETERE, M RE AT R B R R RO T 2 DB 2 B B, SRR T
(immortal) ], [FIHAAIEF B INS MG, AREME RS Mls . I, BT 0= 1 RASh, RER
SR I ) A

i Py_sET_REFCNT () BRXBEW2 AT
1E 3.10 jiRy st Py rREFCNT () HEk[EfTEIEIAE 2 (inline static function).
1E 3.11 f 5T 2 AEIARHE const PyObject*,
void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
BUEYI o 12 G
AR, SRR A
Added in version 3.9.
1E 3.12 RS B AN GHE .
void Py_ INCREF (PyObject *0)
REFUSEYIE o BOB(E 4 08, BIE IEAE 6 B REREES(E.
1R X 3 15 ) 4 12 5L (in-place) SEIEIE] 402 . Py_Newref () BRI ST B HOE) 4 12
e YR, EmFIPy_DECREF () KEEIE
ZYIEANREE] NULL; QUERARASHEE BN & NULL, il Py _XINCREF ().
NIRRT R EBE L 0, FBRFLLY ), =N EA AR .
1E 3.12 JRASE T NP GHE L.
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void Py_XINCREF (PyObject *0)
Hipy TNCREF () JfSh, B4 o nPAEI NULL, FEERESE N EdA gAEMECR.
T Py _XNewRef ().
PyObject *Py_NewRef (PyObject *0)
[EVfEe ABLIY—T5r B 3.10 ek M46. BT EYFRHE 408 R o WM Py TNCREF () E)EMEYI:

O,

AR EE 4Ry, EHHEIEN Py DECREF () DABEIGZZIR.
Yt o AEEE) NULL; 41 o A[PAFI NULL, HIffi Py _xNewRef ().
S5 2 ([E):

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

AT PARS I

[self7>attr = Py_NewRef (obj) ;

2 Elpy_INCREF ().
Added in version 3.10.
PyObject *Py_XNewRe£ (PyObject *0)
[EVFE7E ABLI— ) B 3.10 ik M4, filpy NewRef () B, [H4{F o W PAEI NULL,
WP o [FINULL, HIZeRU ] NULL.
Added in version 3.10.
void Py_DECREF (PyObject *0)
R RSP 0 IEI 202 REZS RN G

WA —E & e gifei (R 2 BetdoEs)%) , Qs asy (F 2 ZUER ik ek =X (deallocation
function) (AFHEI NULL).

1 R A B P AR IR 1 ek B ] 4 1
YRR NULL; QSRARARHEE B A& NULL, #5H Py_XDECREF (),
AN IR A DT T B BB TR o, /DR LY sR(E], R A EA TR

el FRHCR T ABESUT R Python AU AR (BN, HREEA __del () FiEMEEEE
BIRE) o BESR SRR RS T R B AR G g R 2, (H A TR AR RS T A H A7 EUIT A Python 433
B, BREWEAETIHPy_DECREF () ZHi, WA SUF AR A R — B0k & . fi
w, A list HEIRRY AR G EIRR 0 2 REE R ER e Hoh . TR list Rl A5HE, A%
[EIEE st s Py DECREF (),

TE 3.12 58 T N IEI IR & e
void Py_XDECREF (PyObject *0)
Py _DECREF () AL, HizW A N, EEENE FEEANEER. FiEEd e s 8

$ipy_DECREF () AH[FIfE4E:
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void Py_CLEAR ( PyObject *0)

BRI S R P 0 WE) & 8. WOk T Ak NOLL, TEE R E N EAERNEEN; A, AOR
#ipy DECREF () M, KrAES |8t E [l NULL, Py DECREF () KA R ELE 1,
EUARAEREICH 2 B i/ Lot (0 e S M ET 5 | it i () oL

B H ORI IR (garbage collection) ] [H] i RE Mk iR 2] 2 3 iAW R0 2 Iy, Gl i B A2 4 3=

=
S o

TE 312 RIS EAS [ EOE M @ PORM (evaluate) — . WERS 1 HoA HAREIME , RIATEEEL .
void Py_ IncRef (PyObject *0)

[EF5 5 ABI 7. REBUSERA I 0 EI 488, Py XINCREF () FRRZUAR . &) % Python
[ runtime B &R A o

void Py_DecRef (PyObject *0)

Efs ABI [y 254, FRHCEIE o ) %08, Py XDECREF () MBI, & 7T 7 Python fy
runtime EJHEHRA .

Py_SETREF (dst, src)
B R HCE N dst 1Y (E] 4 REEG: dst 58 E] src.
Hipy CLEAR () WIEE—8E, [HHEHR ] ] RE R B

Py_DECREF (dst) ;
dst = src;

LA TR

[Py_SETREF(dst, src); ]

o E AR dot BB I _ 280 _ o dst B sre, BEAS IR dse AR A I 2 1 A8 T A
(side-effect) Z PG A G dst 24 o) — AP

Added in version 3.6.
TE 312 RS o B4R | R E (A SRk . ARE 1 Hea HAbRIER, BT EEE.

Py_XSETREF (dst, src)
Py _SETREF BAERHY S5 Py_XDECREF () TWdEPy_DECREF (),

Added in version 3.6.
16 312 WA ST B4R | AE (S SR — k. RE 1 Her HAbRIVER , AT EEEH .
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CHAPTER D

BI5h ez IR

AREEAIA ) LR LR AL BEAI il A& Python 39 . [ /%2 Python S AL BEAYEERIVAIUR R B2 . & T
PEIEAT 558 POSIX errno Akt (BAAAE) A—MRolt KRS IRI &R Rd: . KZE C APT sREHE A
DPATIFFABSE . K28 C APL BB 2Rk o] — N E SRR A% . QR E AT 23R (8] — g5 I & 2% (3]
N;IJLL, BCE AR E MY 24 [l — BN 2k 0] -1 (BISMFOL: PyArg_* BREGR T 1 - NN 0 Fmk
0 -

AR, FIRIE RS A RIGE A TR RE, FEWE, AR R IR E,
XEEFEEFER ] DAE NULL (RS0 A2 1, 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 IR HIAREL . WA d SR ], IR A —E B R e fE 1
BTG MUREFIR DA IS ARV O %1%, XF Python/C APT e i T BEA A TUAYAT N, IF HoalhES
PASE R AR ) 7 R I

il $EIRIRES A sys.exc_info () WHATHIR . RIEX M AR R CrEILERRE), M5
FAERPR R GRS H (R C2E Ik e ) .

5.1 ITEFO;HIE

void PyErr_Clear ()
552 ABI 0. TEIREHRIE R A . WIREA SRR R ey, WARSHIER.
void PyErr_PrintEx (int set_sys_last_vars)

[ ABLR— . FHARUEIIMIFT ] sys . stderr JHFIREEIRIERES . BRIFRDUE SystemExit,
RXAPE LT A SITEN AR, H2iB i Python #EE, /R systemExit SEHIHEEMIHHRAHY

FUAAEAR R IE /R B B A7 2R XA R, 75 X & W B R
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W ser_sys_last_vars JjAEBAE, WA H sys. last_exc R HEATHRFH. BT 0 FH#RAEES
&, BFEMMNASE sys.last_type, sys.last_value fll sys.last_traceback &g/ Hi% K
%SRB[RI
JE 312 [REYSET: N T X} sys. last_exc HJIXE.

void PyErr_ Print ()
[BJfS 2 ABI [)—384). PyErr_PrintEx (1) [HE4.

void PyErr_WriteUnraisable (PyObject *obj)
(5 ABL 5045 (8 2417 5% F1 obj 2800 sys.unraisablehook () .
2 D BB AR R AN AT RR L bR 5 | AR i i, XA T H R 1] sys . stderr FTHI— 45
B B, Yk _ del () JFYETRRS %R .
Z R B I B RAE NSRS S8 obj, EAREAERT G KIS EITER LR 30 AR ATEE, obj IFR
AT TR &S . AR obj 2 NULL, KF 2 AT EIE] .
AP I BRI A R A S
16 3.4 WS FTENRWAME S . Q2R obj Sk NULL 5 H AT B [l o
JE 3.8 fREVE T ffi[f] sys.unraisablehook ().

void PyErr_DisplayException (PyObject *exc)
EFE7E ABIL )5 @ 312 s K B46. 1 exc MFRHERIPIE/RITHIE] sys . stderr, @HFHEXFHE
FIVERE.
Added in version 3.12.

5.2 MiRw

X SE R AT B AR E Y MR AR R RR A. NT R, SR B IR ZGR ] NULL $55E, DAET

return 1&4].

void PyErr_SetString (PyObject *type, const char *message)
SUE ABLI T X2 EA R arcoE H e SRR E R R RAL Bl MR
WERE, Bl PyExc_RuntimeError. YRIGTFH NEANEH 1 strong reference (FIUNEH Py INCREF ().
FASHCe —REIRIEE el 'utf-8" .

void PyErr_SetObject (PyObject *type, PyObject *value)
[EVES e ABIL 0. WBRECEM T PyErr _setstring (), HRAVRNRER “H” fHELEE—
/™ Python %} 42 .

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
=41 485 [F] NULL. [E)fE5¢ ABL 13870 XA R E T — MR /n a8 )F Hig Il 7 NULL,
exception ¥, 24 j&—> Python i S 2. format FI J5 1TE S 28 s AL XD EHRIE R BN
YpPyUnicode FromFormat () EMEINE LHE. format 2— ASCI JiiS ) F45ER .

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
w g E: 4L [F NULL. [FVfE5E ABLIY—5r B 3.5 e KB4, MlpyErr Format () M, HEERZ
— va_list BEPSHMAE TR SHUE .
Added in version 3.5.

void PyErr_SetNone (PyObject *type)
[BJfS & ABI [f)-—384). iX /& PyErr_SetObject (type, Py _None) M5,
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int PyErr_BadArgument ()
[FfE 5 ABI [ —#04)y. X2 PyErr_SetString (PyExc_TypeError, message) Ifii5, H
message F& T T ARESEOR N W ERME. B FEMNTNEREA .

PyObject *PyErr_NoMemory ()

E%1E: 482 [F NULL, [EVi&E ABI [—3%B4). X2 PyErr_SetNone (PyExc_MemoryError) [H{#
5; BRI NULL , PAESNAFFERN, XREEEFTAS return PyErr_NoMemory () ; .

PyObject *PyErr_SetFromErrno (PyObject *type)
w R 4L [FI NULL, [EVfS5E ABL ). 2 —MEFER AL, 2476 C R EGR IR e C A8
i errno BEST|E—NRE. EWET —1IcdNS, HE—TUEHEUE errno M5 ZIHEXT I
R EE (M strerror () KB, X5 PyErr_SetObject (type, object). ¥ Unix |,
Y errno {EN EINTR B}, TaRBF—PTHMIRSGETHA, XHESREHPyErr_CheckSignals (), 1l
REBE TR RS, W23 E . 2R BRI NULL, PRI 2R S8R R R A R 12 2R
SV AR AT LB A return PyErr_SetFromErrno (type) ;.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
%44 482 [F) NULL ., [E)5Z5 52 ABL 4. H5PyErr SetFromErrno () 2, (BN filenameObject
AR NULL, BERAERSE =DSEULRE ype WHEREL. 7£ OSError SHIFILT, BRGH T &
MBI f1lename JEE.

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

PyObject *filenameObject2)

SR R 3 NULL. [®)f& & ABL [ — # 7+ A 37 K& A KM 4. %k o
FPyErr_SetFromErrnoWithFilenameObject () , (B3 % — > filename X} %, fF 24—
A2 A filename 14 R ISR A fid 2 B 15 o
Added in version 3.4.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
B %14 : 48 5% [F) NULL , [BE)i& & ABL I —3%r. U T PyErr _SetFromErrnoWithFilenameObject (),
B A C R E T . filename 2 [ filesystem encoding and error handler fRIS .

PyObject *PyErr_SetFromWindowsErr (int ierr)
w &4 4% [F] NULL, [EVfE & ABL ()4 on Windows & 3.7 #i A B4, X2 — AT 5%
OsError WYMEHERR L. AR AL ARy derr fE2H 0, MESWNXS GetLastError () WA Fir
R A EE RS, B Win32 BR4{ FormatMessage () K3k ierr 8 GetLastError () ff
25 A RS 1 Windows ik, AR5 HiE — > OSError X4, HH winerror JEHERF R X
iR, strerror BRIV A RIEE (M FormatMessage () $#1%) , ARJ5FHIHH
PyErr_SetObject (PyExc_OSError, object). ZHRECH M2k NULL,

1 : Windows.,
PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
= 4% i 4 & [ NULL. [Ef3 € ABL [ — #f /) on Windows @ 3.7 m A B 4. 2 )
FrPyErr SetFromWindowsErr () , BRAMASEE & Bl A W RE A,
T : Windows,
PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)

S A A NULL, [EJfE & ABL ) — 3 4> on Windows B 3.7 B A& B 45
SpPyErr SetFromWindowsErr () 2L, %04 A A & 2 i R filename Nk NULL , ) £ fi
M R G s (os . £sdecode () BATMRISIFAE R EE =S 4L b4y OSError MMES T
FE SR E LR £11ename JEM:

% : Windows,
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PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)

w4 A B R NULL, [FNfi& %2 ABL [ — 3 4 on Windows B 3.7 B A H 45
YpPyErr SetExcFromWindowsErr () 25, AN A [E &2 WE filename K-k NULL, B ¥

YERS =R % OSError MM M T SRR B £1lename JEME,

. Windows,

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

= 4% 18 4 % [B) NULL. [EfS & ABL () — ¥ /3 on Windows B 3.7 #e A M 4. KU
FPyErr SetExcFromWindowsErrWithFilenameObject () , {HR2H:5255 A~ filename X4 .

% : Windows,
Added in version 3.4.
PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *filename)
%

W 4% 15 4 % [ NULL. [EF5 & ABI 1) — 7 4 on Windows & 3.7 K& A B 4.
FPyErr SetFromWindowsErrWithFilename () , %RAMSEEFE EBM A FE2RA,

W : Windows,
PyObject *PyErr_SetImportError (PyObject ¥msg, PyObject *name, PyObject *path)

EMR1E: 4% [FI NULL, [EViSE ABL -3 A 3.7 R BM4s. X2k % ImportError [{HIEREL.
msg ¥R S HH BT AR . name Fl path , (FFATPAY NULL ), ¢ RBLXE TmportError Xf

M@ name #l path,

Added in version 3.3.
PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, PyObject
*path)
Ef%4E: 4% [F NULL, [E)fZ% ABI [—3B4 B 3.6 B A4, HIPyErr SetImportError () Rk
o, (XA eREALVFE E —> ImportError K FIERMAK.

Added in version 3.6.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
VR R E RSO, SRR (S S MR Y HI R AR syntaxError , WEBREHIMYEML,
FHEITH T RGN N H 2 SyntaxError,

Added in version 3.4.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
B2 ABL Y34 A 3.7 B A B4s. BT PyErr _SyntaxLocationObject (), {8 filename =&
H filesystem encoding and error handler fRERWSHFITE .

Added in version 3.2.

void PyErr_SyntaxLocation (const char *filename, int lineno)
[F)fE @ ABL 384, BT PyErr_SyntaxLocationEx (), {HAAWE T col_offset parameter JE 2,

void PyErr_BadInternalCall ()
[EfE 2 ABI %P4, 42 PyErr_SetString (PyExc_SystemError, message) WZHE, H

message 71 ] TS O R (140, Python/C APT gk %k) . & EZN T NHERH -
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53 AHESE

PXLERR LA A C At rh & th 4. B4 B T B Python Bk warnings S ARLE s £k B AT % 1)
sys.stderr T E)—558 A5 5 448, AP A TR 58 R h 4o R, FEXMIFOLT, BNk
S WA RE TSV IS, (R & . WA R SR, IREMEN 0 5 QiR
W, REMEN -1, (GiEMfE @& LT TEAEE, WInEme ek ER . X EEhe). g
filk 75, AHE N AZITIER SR AR (a0, Py _DECREF () A5 IR Bl —AHRE) -
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
[EfE 5 ABL —0. BHE—NESER .. S5 category B— AN E45255] (UL FH) B NULL ; message
se—> UTF-8 il (455 o stack_level j&— 25 AR WIEE IR B E5-REAZ T 24 57 EAE AT
AT R o stack_level iy 1 W@ PyErer WarnkEx () [FR%EL, 2 @7EMZ FRREL, PARLIEHE.
A B R PyExce_Warning 72, PyExc_Warning j& PyExc_Exception [ T-28; BRAZE
#2592 PyExc_RuntimeWarning . ARifE Python &R 4 /e @, Frg KA AR £ L

EEA
A REEEHINER, SISO warnings MarSA7 3O Ry —w 50, B0F T2 &SR C
API,

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

K — A A R AT s R S B, X J2 {7 T Python pf %[ warnings.
warn_explicit () ANZEEALE; HEE LSO THHER . module F registry ZH ] #1% A NULL
DA B 5 SCRY B i 1) BRIARR

Added in version 3.4.

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

[EfE 2 ABI 384y, R T PyErr WarnExplicitObject () At message F module J& UTF-8 %
MW FRFER, T filename 2/ filesystem encoding and error handler RS o

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
[BfSE ABI [W—3B4. BT PyErr_WarnEx () WA, {BffifiPyUnicode FromFormat () &
KA EE W E . formar j2 il ASCIL 4 i 745 5
Added in version 3.2.

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

[EfZ 2 ABI )34 A 3.6 B KM 4. 2B TPyErr WarnFormat () %L, 1B category &
ResourceWarning F HES¥ source {645 warnings.WarningMessage,

Added in version 3.6.

5.4 EiFHiRIEREE

PyObject *PyErr_Occurred ()
MR R 488, (B ABL s MR G RE TR R . WMORE, WIRFRHE tpe
(XA PyErr_Set* MEEPyErr Restore () G —RKIMMIYE—N2S40. WkixE, W
iR [8] NULL. ARFHFASIIARRIEMERG N, IR TR EX EIITPy_DECREF () o

P AR GIL.,
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fiE):  RTERER WA SR 1 5 AT IR WO PyErr ExceptionMatches (), AR
ﬁi(%%ﬁ%g%ﬁﬂﬁﬁ?%%ﬁ%ﬁ,ﬁﬁﬂ%%#?i%ﬁﬁ%%,ﬁ%ﬁﬂﬁ%ﬁ%%%ﬁ
H—Trk.

int PyErr_ExceptionMatches (PyObject *exc)
[EJfS & ABI 1384 &M T PyErr_GivenExceptionMatches (PyErr_Occurred (), exc).lt
BRAY. 2 HAESE PR B T S I A T s AR AR A S 5 | A U e A ARV A D

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

[EFZ 5 ABI )B4, WS given 5385 exc i AR DU EC UGR [T EE . A05R exe 2 — 304,
N2 given J&— T2 SEF IR T B . WR exc 2 —A~ocdl, WiZocdl (PARGBIHFocdl)
HH ) TS S 3 R BER R I R EA T ICRE

PyObject *PyErr_GetRaisedException (void)

A ey 408, [EFEE ABLI-—H50 @ 312 sk W46, SRIEDYHIBE K0, B 5
e WARBE RGN 4 M AR BB R 1] NULL.,

U R KL SR S ARSI N PRAF AR S B R A i ARG BT i
B

-
{
PyObject *exc = PyErr_GetRaisedException();

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

PyErr_SetRaisedException (exc);

L%
PyErr_GetHandledException (), R4 HIIEFEANIER) FHE .
Added in version 3.12.

void PyErr_SetRaisedException (PyObject *exc)
[EVFS i ABLF— 75 @ 3.02 SR BG4 exc BN MRTBE1 RA0 R4, IR E B2 A (0 53

B AR — X exe BT, BOAUR— MR .

Added in version 3.12.

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
[EVfE 0 ABI 384 78 3.12 IRz BB (FH PyErr_GetRaisedException () f8#,
PR R AR IR =S R I sl . AR AR E AR RAT, A =N AR NULL,
MR, MRS BRI BARREAS 200 e B B X i 5 1 o (AR5 0] AR NULL B4
KRN ZEARNE

f(E: It bR 30 s Ul T A 30 e o I PR RAF RIS B DR s A A T AR B G
B
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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)
[EJfS 2 ABI [f—384y. 7E 312 IRZ B 9EEIH: i HPyErr_SetRaisedException ().

A5 type, value FI traceback 3X = AKE G B RTERAT, R DR E TARIE R NEERE . g
ZANKISYS N NULL, S BREHR TSRS . AN EAE A NULL ZREURIE NULL fOE sk . S5 2By
WA AT AT R . (35 X e R S B ) S 4k e . ) bR S
FEXTREA R G I - ARAHET 2 Ji A X R m 5 | I BAEJE 22 5 VRREN B A X 285 |
o (ASRARANERX— 5, WOREM SR E . 7 F 2 AT.)

HEET: B8 S 25 L B AT AL B S S A I (R R . Wl Pymrr_Fetcn () K
(L R AR A

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

[EfE 5 ABI [{—3504. 7 3.12 IRZ B EH: i HPyErr _GetRaisedException (), DAREGATAT
AT REE IEFAL o

ERPEROL T, NHPyErr Fetch () FrRBIRER DA “dEIEMALR”, Bl *exc 2 — X4
*val AN — M EE] . FEXFREE O ILeR BT DARE R SEBI4b e . i EHE &2 IERULR, PR
AT . SEBLXRPAE IR IE AL 2N T 4T R

E): R R A RAMTEFEME LR E _ traceback @M. WIARHEE YHBCE MY, O
PATR B InACRD 7 B

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

PyObject *PyErr_GetHandledException (void)
[EVES e ABLI—#B5r B 311 ok B4s. SRBUSIEI 55 S0, #ia sys.exception () Fri&ElH—
Feo XdE— S RITE, MASNISG AR . &I — iSRG e NuLL.
ANEBUIRBEERHI EH RS . Does not modify the interpreter’s exception state.

(L] I e S0 N SRR AL B SR ) AR T O & PR T 37 24 A 5 I e R A AR
S EARSIIE . WM PyErr_SetHandledException () KK BHEHRHIRE.

Added in version 3.11.

void PyErr_SetHandledException (PyObject *exc)

[EIFEE ABLIY—{5r @ 311 A M. BRI T5, @M sys.exception () IR, X2
fE—A> SRR R, ARG AR R TSRS, WA NULL,
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E): R BOE A ST EAC T R R R A . Bl 35 A AR AR AR S R AR
SERSHIHME. HEHPyErr_GetHandledException () SEIRBUREIRT.

Added in version 3.11.

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

[EfE7E ABLIY— 5 B 3.7 sk M4, SR R E R RS E, MM sys.exc_info () Jif
PRI R SHERRI T, MAZNIRE IR RR . R IE 2 5 0 = REGHG A, H
LA — R A NULL. A BEUCGRHERRRE . JeRBOE N T FARA MR B 1. SR

HPyErr_GetHandledException (),

E): R BOE A ST AT B AR T . B 3 A B AR AR TR S R A K
SRS EHE . WM PvErr SetExcInfo () RWKE BUHR R HAIRS.

Added in version 3.3.

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

[EIFS5E ABLAY—H7) B 3.7 R Bl4s. BEEFHEAEE, R M sys.exc_info () FRIRIRHY, X2IE—1
CHA RIS, MAZRIBE LR R2E . RS MBS SEI5IH . 2SR EIRE, W=
MNSHE A NULL, R ECR N T 0 AR MR B Y . SEHERR f i PyErr_SetHandledException (),

E): MR BOE A ST EAC T SRR AL T . el 3 A AR AR AR S R AR
SHERSHER . WEHEHPyErr_GetExcInfo () FREBUFHFIRE.

Added in version 3.3.

1E 3.11 JiU ST type il traceback ZRC G H T A NULL. f#Reas BUAE S AR d 57
5Bl (B value Z40) RIEWTHENT. BLEREIIIRSAMBON BrA =S 50511 .«

5.5 E54hE

int PyErr_CheckSignals ()
[Ef5E ABL 775, XA %15 Python {55 AL PEXZ H..
UNARAE T Python fRERS T M AR LKL, EFFRAR T IR RE THES, MR, WAER
MR RIS T A B g ANSRSCRF signal fi, WIRTRAAE Y A LA Python 45 i {5 Ab FHLAS .

RS2 BT A RS, SAERIE 0. fHJZ, WK Python (55 AbBEAR 51 & T RH, Wk E
B RTERAT I LR ECR 7 BRI [ -1 G LA RR AL B 5 W] RB IR WA WAL B BATTREFE T IR A 1A
HPyErr CheckSignals () BI#RALEE).

WA KB AE LA, 8iEdET: Python MRS NI, W EAPATAEMTHRAET R E O,

XA R BT DA FR A5 S R (A4 Cl-C) Hr Il K Talz 70 C ARG A

H(El: £%F SIGINT [ERIA Python (55 4bFE§ 5| & KeyboardInterrupt B,

void PyErr_ SetInterrupt ()

[E)f & ABL 1 — #B 4. Bl — A sIGINT f§ 5 B ik B9 B R, X F M T
PyErr_SetInterruptEx (SIGINT),
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fiE: WHREoR R E S LN . EWARNGIL H i C 55 AL B AR «

int PyErr_SetInterruptEx (int signum)
[E)fE ABLIY-—#4r B 3.10 iR B4s. B —MESBEEMRCRE . 4 FIkPyErr_CheckSignals ()
PR FIIE, R I ETXHE E 1155 %5 1) Python {55 AL P .
BERRECT h AATICEE T AL BE, FFA B Python {5 S AL PREF SAEWK B Wy (140224 i 4% K Cul-C ok
TR ) 4 RS A ke i 1 C AR R IR
USREE W5 5 A2 i Python SRAMPRY (B4l signal . SIG_DFL 8{ signal.SIG_IGN), BEff&
B2 signum TEREFRVFRIE T4 S0 B2 4h, Rk -1, FEHARELL T, WHRIE 0. HRIERFFLEAL
PR RRH T L

fE: MREoR RS E S L e . EWARNGIL Hih C (55 AL AR «

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)
A TH BB & T — N 4 UENE S BE R A LA AT B B A MG 54905 10 H AR SCEEliid
o fd b2 AEMHZEN) . BRF R B HT— XA I SO RS -
WEME -1 R HZEE XEVIHIRAS. XM T Python H11) signal.set_wakeup_fd (), {Hi2
WA R AT . fd V242 — AR SCARAT . R A 24 R = A2k .
TE 3.5 [t s s #F Windows |, IR EIIAE S R Aab 3.

5.6 s

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
EMRAE: Frey 4rd, [ETE ABLY B0 XA TH RS AR B —ASF 752 name SH0
MR R ERIATR, & module.classname ) C FEAFER . base Fl dict ZHE % K NULL, X4
H—UREH Exception XIS (FF C rul AT PyExc_Exception 3]).
BN __module_ JRMERFHBIN name SRV By (B — RS2 H0). base ZHTHITARAE
ERAELE; BT — DR — Ml ZRAMM T . dict ZETYINRIEE — Dl AR EH
JR B

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

AR ey 28R, [ERIE ABLI—il5r. MPyErs NewException () —H, BT AT DAREAAHLAS BT
SRRSO FAFER . AR doc JE MRS, B AER T L0 SR T

Added in version 3.2.

5.6. BIsMEE 61



The Python/C API, $([) 3.12.3

5.7 Bl

PyObject *PyException_GetTraceback (PyObject *ex)

EARAE: ey e, [EFEE ABL R0 55 S A SC B /R A — AN B s | AR ], o] DA
__traceback__ JEVELE Python Hiji[a]. AR EAT T RHKAT R, W3R 8] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
[EVfE 7 ABIf—3f 45 H 50 BRI E o b . ] Py_None JHRE.
PyObject *PyException_GetContext (PyObject *ex)

AR Frag 4. [EFEE ABL I3 K52 EAM BN LR 0 (FEALH ex iR P51 19 H—A
SRS Ve —SEE AR R, ATPAELS _ context_ JEMAE Python FRf] . AN E KEL
R 3C, WaRE NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)

[EVFE7E ABL [543 -5 58 AE IR bR SCBRCES cov. ] NULL SRIEZSE . BOA HERIOR o 2
— R IBIN IR ERA . BRFET —R 1] cx B9F T

PyObject *PyException_GetCause (PyObject *ex)

AR Frag e, [ ABLI 0. S5 REMXBEER (— A 3856, B4 None, H
raise ... from ... &%) fERN—AHEIHRE, W _ cause_ JEPELE Python H1ij[] .

void PyException_SetCause (PyObject *ex, PyObject *cause)

(Vi ABL 1) -5 S8 AH KR S R 1R cause. ] NULL SRIEZ T . ARG H Ok
PR cause J2— N 5HSLHIECN Noneo SXAMER—ANE14] cause HI5 (1 -

__suppress_context__ JEMAWILER M True.
PyObject *PyException_GetArgs (PyObject *ex)

ERAE: #rey4rg, [EFEE ABL 54 B 3.12 BORPA4S. RIAIFH ex 1Y args.
void PyException_SetArgs (PyObject *ex, PyObject *args)

[EFE50E ABL 04 B 3.12 R B4s. Y59 ex i) args K args.

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

R APL, BT IR A 1 PV FE T 5 S T

(@i

AR except* SEBIHYELIRSCINE T . orig YL IFIR W, M0 excs J& 75 2005 | A A H AL
MBI ZINFRALE orig W REAFAER ARBUALBRRYTR Y, PARTE except* THJHH5| K% (HMNE
IHA 5 orig AR IS ) FIREERG | i) % (R EATEA 1S orig MR EINT) o ik 0] 9524
RAG| KK ExceptionGroup, BUEUIRBA LWHE] KA FH W E None,

Added in version 3.12.
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5.8 Unicode &= {5k

AR A TR FME R B C 1) Unicode 54
PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
EIRAE: ey &g, [EFEE ABL Y54, f]E— UnicodeDecodeError X144 Mi#H; encoding,
object, length, start, end | reason Z& &% . encoding 1 reason > UTF-8 4 hd i1 #4455 .
PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
EMEAE: Frag e, [ ABLIY—5). RIS E RE AL encoding J&TE
PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
EMEAE: Frag e, [ ABL 0. IR WIS E TR RTGIY 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)
[EVfSE ABL Y755 SREUES & ST X0 start JEHEFERF IO #start o start R K NULL. B3}
AR[E 0, R E -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)
(VS ABI 305 R4 S A G0 start BN start. JEIIHRIE 0, RIGHSIRIE -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)
EVisiz ABI iS55 JEREASE SERERIG end JRYETFAFILHOA *end . end WK NULL. FZIHIR
[l 0, RMHRE -1,
int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
(Bl ABLI 05 ¥R E S H AR end JRYERR end . FIIHRIE 0, ZRIHTRIE -1,
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
MR Aray e, [EfSE ABLI—#B5r. R4 E S XTI reason &1
int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)

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

[EIFE5E ABL 43 R E SR AR reason JRIEBRH reason. YRR 0, JKIRFR ] -1,
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9 i

XA BB ML T —FhAE C B E L 2mdIHE W =, FERZ OB S R G i . 243 IH A
A —xE 2 Ky A Python ﬁﬁzﬁ ( e AR IR ) IR AR e, BAIXT p_call 581
B S R AL RS by R D e/ S = ke ) B

int Py_EnterRecursiveCall (const char *where)
(Vi ABL(1)—#B5 & 3.9 B AR B4, Fric— A IA C IZZ00H i BIR B T s AL

USR5 3L T USE_STACKCHECK, WA PyOS_Checkstack () KA#E OS Hid i o WIR%K
A TSR, BRHREE—1 MemoryError FiR B IEE(E .

Bt J L PR ESCRAG A 2 R IR A BR ] . A0S 2 135, R — RecursionError ik [A—/IESE
. FEHMBRT, NEREZE,

where i34+ UTE-8 SIBI95F A * in instance check™, E4% 5 bV B S8
RecursionError 14 EFHBHE.

e 3.9 JR S B SR BOAEARAE 2 17 APT T

void Py_LeaveRecursiveCall (void)

[EfS % ABI [ — 34 B 3.9 B K M 44, 45 R — 4Py _EnterRecursiveCall (). &b W &
XtPy_EnterRecursiveCall () WYEEAS p 68 kEE HBAERAT—REHE .

TE 3.9 R KSR T ek BCIAE e 2 11 APT AT

IEW X A AR R EL I ep_repr TEAF RN IEIHAAE . ERPIRZ I, tp repr BT EIB IR LA
B 1k BEAEER . DA P BR EICRE S B 58 O I B . ASEBRRICR R, X e g2 C WA reprlib.
recursive_repr () WM.
int Py_ReprEnter (PyObject *object)

[EViS e ABIL [1)—#B4. {Etp_repr SEIMTF LR F DAKE DI A 3E .

VIS OE TRRZY 7Lz ﬁtuﬁﬁLE~AE*&§& %Eﬁtrﬁﬁ?tp_repr;wmé i) —ANFE I K A 70
MR FAFER RS . BN, dict Xk { ...} M list XJE¥HRME [...].

U0 2R Sk ) 138 U R A DO B R S AR [l — S IR AEBERSOL T tp_repr SCBLE #2443 [7] NULL,
TEHABTE LT, SRR BRI 1 € o repr SEHLRE ] IEH4KEE .
void Py_ReprLeave (PyObject *object)

S5 ABI (1)), 450 —A~Py_ReprEnter ()., s ¥R EIZEH Py _ReprEnter () WA
AV A — 1R

510 IrERE

B HYARIE Python S ARl 1 44 Bl PyExc_ BRI Python S 44 FRi 42 JRy/e f R D ) X 48748 Ha A S 2
N PyObjectx; BEATAMEIRNG. THIEEII T4l &

C &% Python &Z#R )
PyExc_BaseException BaseException !
PyExc_Exception Exception Page 65, 1
PyExc_ArithmeticError ArithmeticError LESH
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
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Rt 1-EEF—8

C & Python &#R [EIf#
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError
PyExc_ConnectionAbortedEr
PyExc_ConnectionError
PyExc_ConnectionRefusedEr
PyExc_ConnectionResetErro
PyExc_EOFError
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_GeneratorExit
PyExc_ImportError
PyExc_IndentationError
PyExc_IndexError
PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_OSError
PyExc_OverflowError
PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferenceError
PyExc_RuntimeError
PyExc_StopAsynclteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError
PyExc_UnicodeTranslateErr
PyExc_ValueError
PyExc_ZeroDivisionError

ChildProcessError
ConnectionAbortedError
ConnectionError
ConnectionRefusedError
ConnectionResetError
EOFError
FileExistsError
FileNotFoundError
FloatingPointError
GeneratorExit
ImportError
IndentationError
IndexError
InterruptedError
IsADirectoryError
KeyError
KeyboardInterrupt
LookupError
MemoryError
ModuleNotFoundError
NameError
NotADirectoryError
NotImplementedError
OSError 1
OverflowError
PermissionError
ProcessLookupError
RecursionError
ReferenceError
RuntimeError
StopAsyncIteration
StopIlteration
SyntaxError

SystemError

SystemExit

TabError

Page 65, 1

TimeoutError
TypeError
UnboundLocalError
UnicodeDecodeError
UnicodeEncodeError
UnicodeError
UnicodeTranslateError
ValueError
ZeroDivisionError

Added in version 3.3:

PyExc_BlockingIOError,

R HAARE R AR

PyExc_BrokenPipeError,

5.10. IRERE
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PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,
PyExc_FileNotFoundError, PyExc_InterruptedError, PyExc_IsADirectoryError,

PyExc_NotADirectoryError, PyExc_PermissionError, PyExc_ProcessLookupError #l
PyExc_TimeoutError &£7F PEP 3151 #5] A.

Added in version 3.5: PyExc_StopAsyncIteration fll PyExc_RecursionError,
Added in version 3.6: PyExc_ModuleNotFoundError,

XL R IR MER 4 PyExc_OSError:

C &R [EIf#

PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

T 3.3 145 B X L5147 B 2 B ) S R 2
figt:

=)

5.11 FREEE LS

A AR Python 5 20 nl A& Jm A8 &, A FKA PyExc_ fil_E Python S 44 Fk. X #EEA2
pyObject* R EfIHERMR. ARSI 1Al 2 4 px:

C &R Python Z#R 7
PyExc_Warning Warning g
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning
PyExc_PendingDeprecationWarning PendingDeprecationWarning
PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

Added in version 3.2: PyExc_ResourceWarning

[Elfe

2 {4 Windows g X Kl 275 ST WIALFRREF 2% MS_WINDOWS , A4 I BB A .
3 RO AR A B
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CHAPTER O

A e e T A T T EAT R, AE R ) C AR 25~ 52 n] [E)PE (portable) . 7E C Hi{di il Python
module (H4H) . PARIHTeR 5 IR C iy (E AR 2 Python RS

6.1 fERAMIH

PyObject *PyOS_FSPath (PyObject *path)

EARAE : Freh 488, [EFEE ABLIY— B 3.6 KBS, R [8] path 15 RGP I F R IER . AR
ST E—A str 8 bytes X4, NIk B — " Histrong reference, UIRIREIM T os.PathLike £
H, WHB R4 str 8 bytes XfERFRE _ fspath () . EHAWEL N RFEIK TypeError
FHiR [0l NULL,

Added in version 3.6.

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

T4 FRN filename [FIFRAE Return true (nonzero) if the standard /0 SC4%: fp AfiA A W A2 H. 4 3% o] BT (JE
L) {H. Irfi isatty (fileno (fp)) NEMAMSCHERE TXAEL . iRk PyConfig. interactive
RAEFAE, MRETE filename $551 4 NULL 8035 HAFRETFAFH ' <stdin>' B '22?2" Z— B
Y EIN=K(

I ERECAS AT HE Python B W)Uk 2 BT
void PyOS_BeforeFork ()

[EVfE 5 ABI [-—354) on platforms with fork() & 3.7 WA B4s. TESERR AN Y27 B v 25 5 20 Py FRR S 1Y 2
Bl BLERBOY SAETIH fork () miEALM 2RI TERE Y i AR R Az i . RERTEXT
fork () MRS,

ey Cfork () PN Y BAE main” 4242 (NET main” 345 22) hiidT 65T PyOS_BeforeFork ()
VLA U .

Added in version 3.7.
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void PyOS_AfterFork_Parent ()
[EF5 5 ABL (143 on platforms with fork() & 3.7 B Bl 44, VAR S22 I 3 6 Y SR 25 ) oR
B R BS UTE T fork () BUERATIRARINY b ke 24 il HERR I eR B SR T, TR R S b 2 15
U RIEMTREXT fork () RS,

5 C fork () W H M Y4 K fEmain” % 42 (L T main” f# 4% %) o # f7. X+
PyOS_AfterFork_Parent () Eiith2untl.

Added in version 3.7.

void PyOS_AfterFork_Child ()
[EJiZ5i ABL (1)) on platforms with fork() B 3.7 WA BA45. FEMERES X2 J5 58T AR RERRIR A 1 o

o BERRBLLAETA I fork () BARAMSSABIRY I 21 RTUERERY pR B e T IERR R A, dn it
FEAHLZ [l 2] Python MRS S . HUE M T L T fork () AL,

o C fork() W M W Y4 B A main” % 32 (L T'main” ## 4% %) b it f7. X F
PyOS_AfterFork_Child () JRULHLENN.

Added in version 3.7.
hz=%:
os.register_at_fork () MFIEMN ] #iPyOS _BeforeFork (), PyOS_AfterFork_Parent ()
FPyos_AfterFork_Child () ¥ HE % X Python K%L,

void PyOS_AfterFork ()
[EVES5E ABIH 5845 on platforms with fork(). ZEEFLSS X2 J5 o8 B R 6 IR SO BR A 1R 95k e
JH Python fFRERE I It pR O 24 7E B R PR R T o QSR E R — B T ST SO A B e A e, )
AT B R A
TE 3.7 W A EH: LR E . ¥iryos_AfterFork _Child() B,

int PyOS_CheckStack ()
[EVfZ 5 ABI [1)—5%) on platforms with USE_STACKCHECK # 3.7 WA B4, YRR es R bk 25 1] I 3k 1]
FfA. X EERRI, (BACEE LT USE_STACKCHECK B[ ( H i /&7EfH A Microsoft Visual
C++ HiFai 145 Windows [ ). USE_STACKCHECK ¥4 H 2l s ARAEA XN A T
HEAR I o

typedef void (*PyOS_sighandler_t)(int)
[EE5E ABI {4

PyOS_sighandler_t PyOS_getsig (inti)
[E)f7E ABL )34y iRIEES | BRIMME S0 . X2 — X sigaction () B signal () [fif
AL RR . TH AN E R X A R A

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t h)
E)F5 7 ABL (1) —#B5r. RES i WES AR RN by BEFERGES LS, XX
sigaction() B signal () RYMRTEAEIBERS . AT EEH T X R AL

wchar_t *Py_DecodeLocale (const char *arg, size_t *size)
[EVige ABL(1—B45 B 3.7 Bk B4,
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Bl WRECR N M A WA Pyconfig APL DA SR i PR3 Python 47 37445 1L
HPyConfig_SetBytesString () %

I R A RTHE This function must not be called before *f Python 147 #7451 22 B4 V& ] DA (6 1E A b
fii# LC_CTYPE i 5 XIk: &Py _Preinitialize () %K.

i Jfl filesystem encoding and error handler FfRERS—FH7ER . ARAE R AL FHEE A surrogateescape 45 1AL HH
2R T AR KRRy U+DCSO. U+DCEF G IG5 s A1 P T e
HIRFARF, MR 20 surrogateescape AL PEER A4 LA 2RI EAT .

AR [ — AN 1) 2 B H 98 AT AL AT R AR, i PyiMem RawFree () RBELMAAT. R
size N2 NULL, WRFHERR 1 null AP SEFAFRCRE A S *size

TE ARG A % BN A 2 L £85I R 8] NULL. Q2R size AN NULL, W *size YF7E A7 45 1R IR
(size_t) -1 B{EMFIGERIHE R (size_t) -2,

filesystem encoding and error handler & HPyConfig Read() 3 ik $& BJ: £ lWlPyConfig
W filesystem encoding flfilesystem errors W H.

R BRGNS AN 2 K 2, BRAR C PR REF B .«

WPy _EncodeLocale () MBCRKFFAFHER Gl 715 o

hz%:

PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () E¥l.
Added in version 3.5.

TE 3.7 M5 8 BUAE LR KCfE Python UTE-8 B UTF-8 4.

FE 3.8 iR EATE : IAEUNSRAE Windows | PyPreConfig. legacy windows_fs_encoding KNI
PRFICREE ] UTE-8 4fihdg =X ;

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
[EJfS & ABI [—354r & 3.7 RS, F—AH 5o B 48 445 52 4R Y filesystem encoding and error
handler, HIH-RERALFEES Fy surrogateescape 455 Ab TS, WIFE U+DC80..U+DCFF i 1 i A P44 2
BEA5 1A 0x80..0xFF,
IR AN A B BT R RS, [ PyMem. Free () RRBENAE. 24 %A g sl al INTE4 il
AEIRIIR ] NULL,
A error_pos A NULL, MINEEKf: *error_pos 6l (size_t) -1, BiETE KA iR
RIFAFNEG 5
filesystem encoding and error handler & HPyConfig Read() 3 & $& 1y: £ WlPyConfig
W filesystem encoding flfilesystem errors 2l H.

WM Py_DecodeLocale () BREORAFFTER ARG ]y S5 AT AL 45 R o

i PR EUA RIAE This function must not be called before *f Python i 477 474512 2 Al & i A(E
Efffil s LC_CTYPE {ESIXIk: &Py _Prelnitialize () BEL.

W%
PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () %,

Added in version 3.5.
TE 3.7 WU 52 T IAE I PR £LAE Python UTF-8 A0~ H5 8 | UTF-8 Zmhdg=t.
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TE 3.8 MR IAE U SAE Windows b PyPreConfig. legacy _windows_fs_encoding N2
PBRAICRF(E A UTF-8 4t dg =X

6.2 ZRMEAX

XL R [ sys BERPTIAETT PALE C AT 0 TR A, SATE T T 4 Hi R Re gs AR sys Hidhny
T, RIS AN AR S S A R
PyObject *PySys_GetObject (const char *name)
EARAE: A . RS ABLI— 4 IREIKH sys BRIRT G name B8 Q1R B R AEAE N 1]
NULL, #HASRERH .
int PySys_SetObject (const char *name, PyObject *v)

EIf5 7 ABL Y45 B sys BEHLHK) name B v 3 v o NULL, FERLIEOLT name i\ sys bk
WM. BRI O, KA RIR ] -1,

void PySys_ResetWarnOptions ()

[EJfS 2 ABI [)-—3B4). F sys.warnoptions EE NS FE. WEEFEPy _Tnitialize () Z Bk
WH

void PySys_AddWarnOption (const wchar_t *s)

()i ABL 4. Bt APT AR T i Fafess: M 4MCh R ik PyConfig. warnoptions, %
DLPython #7145 0B E .

B s BiME| sys.warnoptions. MWEREUAAIHEPY Initialize () Z BIHHRF PATESE sl g2y
b3z,
1E 3.11 i 2 BB E.

void PySys_AddWarnOptionUnicode (PyObject *unicode)

[EJF55E ABL )B4 b APLWAR RS T Fafss: BN UWCh RS E PyConfig. warnoptions, %
DLPython #7145 1LEL & .

¥4 unicode ¥sN%F| sys.warnoptions.,

HE: HAt R EOR W TE CPython SEILZ AME R, BN BEMMAEPy_Tnitialize () ) warnings
BAFAZHGI, (HRESFSITRE WG SR A8 Unicode X4 A RE# I T -
e 311 iR P E .

void PySys_SetPath (const wchar_t *path)

5 52 ABL 1 — &8 2. 0t APL B & B B T 1a0 N 3 & W 24 80 h R H ) EPyConfig.
module_search_paths flPyConfig.module_search_paths_set, Z:JLPython #1445 1LEH o
FF sys.path BENHTE path HIREI B A RN FXT S, RSE AR E T 6 1B R
¥ (fF Unix [ =, ¥ Windows |28 ;) 2[R BRI 51 2
1E 3.1 ez mukE A,

void PySys_WriteStdout (const char *format, ...)
[EF5 5 ABI[1)—B55. RFPA formar FiR A P4 R 5 A S| sys . stdout, ANEFIEEMSHE, B
KA THEE (WWF).
format % 2405 CA AR i B AR ER AR R/ N RITE 1000 5 AR -- 1000 2745 )5, i 24
SRR BRI, X ERE AN IR Z R G %s” #E2; EATIN 2400 B % <N>s” SRR, Hop
<N> & —NEIF R <N> 5 HAth B A% AL SCAR B i KR ST 2 TR £k 1000 5277 1) - 32E i 40
BT %, Al e AR KIECT B BB A e T B
MR KA THAR, sys.stdout &¥HES, EMELTHERHEAZIEIER (CJER) sdout
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void PySys_WriteStderr (const char *format, ...)
[EJfS 2 ABI [H—384y. K\ PySys_writeStdout (), HE NEAZ] sys.stderr 5 stderr.,
void PySys_FormatStdout (const char *format, ...)

[EFE 52 ABI [{)—54r. 24{Ll PySys_WriteStdout() [ R ECE 2 ] PyUnicode_FromFormatV () FeH
XHEH EASRE BRI 2 ERIE.

Added in version 3.2.

void PySys_FormatStderr (const char *format, ...)
= ABI [—3. KMlPySys_FormatStdout (), {BMCAB AT sys.stderr 8 stderr,
Added in version 3.2.

void PySys_AddXOption (const wchar_t *s)

[E)ig ABLIT 50 @ 3.7 ok B45. Itk APLRAR A H T 1) P W 48O R i B PyConfig.
xoptions, Z:ULPython #1451LHH .

Bt s AT — N X ISR EATRME| Py Sys_GetXOptions () iR u] i 24 Fif e 11 i
Bt WBRETDAYEPY_Tnitialize () ZHIBIHA .

Added in version 3.2.
1 311 R A HE.
PyObject *PySys_GetXOptions ()

AL A 48, [0 ABLI—#5r B 3.7 B R4S IR ET X I FEH, KET sys.
_xoptions. KAEASRN, KHE[E NULL HRE 5.

Added in version 3.2.
int PySys_Audit (const char *event, const char *format, ...)
Bl — AT I AT G A o BN IR o] 2 s A 2R sz [l HEAE T A S o
AR TN AR T, WRERE R formar FHAD S BOR M & — DN AG A ITH. BN PLAH,
TEPy_Buildvalue () MR FAFYHEH. WEREEGEAZE—DICH, R
—AHITE TP . (BT N STEFE AT, (R TR I EATE B R U S E O RS
¥, A RESEE M. )
TR # A FERF I Y SR Py ssize ¢ R, TikEHE X T PY_SSIZE_T_CLEAN,
sys.audit () 2xPFT5 %k H Python AR ek ASAH R R4 o
Added in version 3.8.
TE 382 UMEEH: ZiRkpy_ssize_t AT # X FERF. FEHZHT, 291K — DA TR 77 H &
int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

KRR FIXTSR hook TS INENFE s VT8 1752 FE TN IR Bl AR R MO R [ HE A . ARz 7y
CAPHIIRtL, ESAERWINBE MR, @il it APLERINA 8T 24 XHs 1T QU d i Brf i Re
TR -

userData $55T 2L B T8 T8 1 s BT RE b A Rl s A TR, i385 Y LR 1) Python
PRI AEPy Tnitialize () ZRIPCEEIN . WPRTEIZFTINWIGALZ IS0 AT, BT HT T
?4%§%§Jﬁﬁﬂﬁﬂﬁﬁiﬁﬁél7i~/l\/ﬁx Exception TRICHYFIREFBILFHRIE CUMAT SRR 29
FHER) -

T R B IE 2r 5| A Y Python fREASTEREAT GIL AU DL T IR AT -

THZ [ PEP 578 [ A7 K VAL . st T AR E R S5 | AR TSR eR B0 L AT
PE. AN AR eR AR SOR
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51— AR S [ FE S sys . addaudithook,

typedef int (*Py_AuditHookFunction)(const char *event, PyObject *args, void *userData)
WY R KRB, event 2 1L YBPySys_Audit () W C ERF R FMES . args 2RI —
NPyTupleObject. userData 32145 PySys_AddAuditHook() fAZ4k .

Added in version 3.8.

6.3 1THEHI

void Py_FatalError (const char *message)
[EJfE ABLF—B4r. T E—AEma g B ASEHRE . A PITIEAIERL . U eR BN 24 (CZEAG T 5
A RESUREL ST Python fRBERS A G MG DLR B ARV BIAnXT A B g R i B 5 . #F Unix
L, SPRFRIE C %L abort () FFRFHERZRE M4 core X
The Py_FatalError () function is replaced with a macro which logs automatically the name of the current
function, unless the Py_TLIMITED_AP I macro is defined.

15 3.9 iAYSEEE: A ZCRER AR

void Py_Exit (int status)
[EVig s ABL [y — 3y, B4R XKW APy _Finalizebx () SRR ARUE C R4
exit (status). R Py FinalizeEx () iR, BHIRSEHHE S 120,
TE 3.6 MUWBE T Sk H i ZAL I HT IR 2 T4 20

int Py_AtExit (void (*func)())
[E)F5 ABL(1)-—#B5r. YEM—AHPy_FinalizeEx () YR ERREL. WP T3 R BCRAS 15 AATAR]
SHCEA R R EEATE . 5522 AT PAVENF 32 AN BERR . M, Py AtExit () $fRIE 05 KK
W, ERRRE -1, SRV E RS BT . BB R B E 2 WM —K. |1T Python
1) TR IR ZAL AR PR B Rl 5e i, PRI Python APT R R4 func 111 .

6.4 SIAR#

PyObject *PyImport_ImportModule (const char *name)
EMEE: #reg 4 g, [FFSE ABI [W—34. XB— X PyImport_Import () MR B2 —A4
const char* fENSENAE PyObject™*,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
= AR Arah 4. [EDRUE ABLI—#B0r AU Py Import_ImportModule () H)—MFIRFFH
W4
15 3.3 WSS FE P AP0 — SRR I R B IR K. (H2 M Python 3.3 52, B EAERZ
B OL N RS UM XA, B AR B R R T N E TR

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

*fromlist)

EARE: Ay, AL IS5 N E Python BREL _ import_ () FRELSEFHA KA.

R 2 A X B S AR B S JE RS T, BURTE S AR I U Ry NULL I3 B — A
5 _dmport__ () ML, iR TR R A O SRR, RAES T RS
) fromlist.

FARMAFRE A SERERIBIXT G, WB Py Import_ImportModule () ik,

72 Chapter 6. TH



The Python/C API, $[F) 3.12.3

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

R Areg4ne. [EFEE ABLIY—iR5r B 3.7 B4, AL, XTI AR UL A S
% N H Python i __import__ (), FUAARIME __import_ () BRELS BT HLER 4L
AR W E @ — X P S AR S i R R R RS T, B AE S AR I Ul NULL I 50— A5
5 __dmport__ () KL, BRI TR EHEE E D ZEGRE R, RIES DS T ES
) fromlist .
Added in version 3.3.

PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist, int level)
EMRE: #reg4e, [EEE ABL —3B45. KT PyImport_ImportModuleLevelObject (), 1A
HAFRH UTF-8 G i) 7455 M A /& Unicode %142 .

TE 3.3 RIS T N2 level R EUE -

PyObject *PyImport_Import (PyObject *name)

= AR Aray 4. [EIRE ABLI—r X2 — DM 74 S AS TR ME R EgEE N (X
HIE level 5 0, FIRUXIFA ) o ERF AR U 1T 2R E IR __builtins_ WHY__import_ ()
BRI X RERERS O] 24 BTERSE T 2R AT AT AP TR SEI A

ZERELER (A B R A

PyObject *PyImport_ReloadModule (PyObject *m)
e A ey 40g . [FEE ABL . BAR— M, SR E A8 g E A BT, BOE T
RIS ] NULL H3CE— 5w (TR OU MR R S AFAE) o

PyObject *PyImport_AddModuleObject (PyObject *name)

EARAE: A 4, [EFEE ABL—3r 8 3.7 R B4S. 3R B T A4 R 42 . name
ZRFEAX T PR package .module. QIARFFFE modules “FHLI Py oA iz 7l ANSRIRAE], WG]
BRI R A A 2 modules P, FEJRIMETR Bl NULL H5 & — 554 .

i BRBOR SN EE ATE EE; ARRER R N, RS AN S AR SR, il
HPyImport_ImportModule () BB NEEIELA G AL, name i -+ 55 AR E LR
R ARIEAE N R S0 ) 2

Added in version 3.3.

PyObject *PyImport_AddModule (const char *name)
EIRE: 2 48, [EE S ABL W—3B4y. BT PyImport_AddModuleObject (), {AHEHAZFRN
UTF-8 4 fit i) 44 B i A~ 42 Unicode %4 . object.

PyObject *PyImport_ExecCodeModule (const char *name, PyObject *co)
MR ey 4me. [ ABLIW-—0r. @ — MBS FR (FRER package .module JEX) Hl—
AN M Python E45 B S BUER M P B R B compile () FREUARHDNTS:, Indkigmaide. IR A wHZ R
MBS, BOEE MR AR NR 8] NULL 3 E— A0« FE R ARG LT name 250\ sys .
modules PHEFEE:, B name fE gk APy Import_ExecCodeModule () WEFELET sys.modules
H1. 7E sys.modules PR R SERVIIGAIIBICR BT, BN S ARG IME R R
M GR AT —Rh AN O TR ER 1 B R UL AT fR 2 T HIRN)) RAS.

Wil _ spec_ Ml __loader_  WURMAREMTE, Kok miE 4a0E. M spec Bhn#kss (fn
REWE) BRBCRERE _ loader_ MifEHAWNE I FH% A SourceFileLoader HJSLf.

B __file  JBPERGBONUEXTRE co_filename. QIRIEN, AFRE __cached
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WARBREPF AN B R B ERE . WS Py Import_ReloadModule () T B BB HIE Tr
=K

WA name 17— EAH package .module WA RS HIAHR, WALAH A QIR QLTI IR A 28
B,

HiEZFPyImport_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames ().

TE 312 fREEH: _ cached_ Ml _ loader_ WIEBECHFN. HMIKE SN ModuleSpec,
PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)

EMR G ey 4, [EFSE ABL 34, T PyImport_ExecCodeModule (), {BHNSH: pathname

K NULL WS st 2y _ file  JEYEMIME.

Wi R PyImport_ExecCodeModuleWithPathnames ().

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

ARG Frah 4R, [EIfE e ABLI—359 & 3.7 o4, TPy Import_ ExecCodeModuleEX (),
HANS cpathname Ay NULL WIS BB R I __cached {H. FE=AeRE, SO
—"

Added in version 3.3.
£ 312 RSB _ cached  WJREEHFMH. BRIKES N Modulespec,

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

EMRAE: Frag &g, [EfE D ABL 384 BT PyImport_ExecCodeModuleObject (), {H name,
pathname Fl cpathname ) UTF-8 4 (1 F4F 58 . 1SR pathname %1% 8 NULL iR 2228 AR 8 cpathname
SR HE mE M

Added in version 3.2.
TE 3.3 MU s o W R T AT B AR N 2 ] imp . source_from_cache () R IFEAR.
TE 3.12 Jie i 5 B RN T CRERE BRI imp ARAH .

long PyImport_GetMagicNumber ()

[EJFE 7 ABIL (1975 3&[A] Python F35RGSCHF (R .pyc SCMF) MBEEL. MCBEEN M APAE TF 5 30
PERTFR MU AT, R BN 1 7 . AR IR ] -
e 3.3 B SE T Ry [l -1

const char *PyImport_GetMagicTag ()

)i ABL )4, &%t PEP 3147 #5301 Python 525 8 SC4: 44 3R [] BEARAR 2 F 47 e o W ICHEAE
sys.implementation.cache_tag e &M 2445 FH R AR b ek B AU A E -

Added in version 3.2.

PyObject >“PyImport_GetModuleDict ()

EARAE: AR S0 [REE ABLIY 7. Rk TR F 0 (B sys .modules). HERGEZ
BN R A

PyObject *PyImport_GetModule (PyObject *name)

EARE Frag &g, B ABLIY 3 B 3.8 AR B4s. IR A E AR B FARE . A0 R 4
S ANGR B NULL (HAN 23 BAR R . WSR3k 2 W )i IEINULL #mﬁ%ﬂmo

Added in version 3.7.
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PyObject *PyImport_GetImporter (PyObject *path)
MR Frad 404, [ ABLIY—#45r. JRMIEHA—4> sys.path/pkg.__path__ H15%H path {{j#5
AR, AlfESM sys.path_importer_cache FHL IR, W E M A EF, N sys.
path_hooks H 2| —A-FEALE LKA H . AR EA P B8 R[] None;  33CRF45-H1
W Jrpath based finder Tk RiZ 55 H R BN R AT . SR % FF] sys.path_importer_cache
Hro SRl — AN ) A AR R ARG | H

int PyImport_ImportFrozenModuleObject (PyObject *name)

EfE 2 ABL (1504 B 3.7 R B45. NERZFRH name WE RS, BINAERE] 1, QR H
HGRE o, ARAIAL R INER ] -1 R E AN . AR SV S A B,
fPyImport_ImportModule (). (IEHENAHARTN - MEEHREH S ARG ERE.)

Added in version 3.3.
1634 MR _ file JEMERA AR FICE.
int PyImport_ImportFrozenModule (const char *name)

Ef&E ABI 1—#4. B FPyImport_ImportFrozenModuleObject (), {HHZFRHA UTF-8 4
A FEAFER T A A2 Unicode X452,
struct _frozen

SR C RSB A B SR IUE 3L, 51 £reeze THFA M5 GHS Python WY
RETHUP ) Tools/freeze/), HiE X AIFE Include/import . h HHE]:

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

A 3.1 JUEETE: B is_package FEARMIBIHUE T — . EEN T size BNTEMIIMIE.
const struct _frozen *PyImport_FrozenModules
AR BRI IR HR 10— frozen iLRAEA, PA—FrA MUY N NULL sUBRILRFREH .
M PNURGERRGC T AR, BRAE MR P R 58 =07 (A w] ORI b 07 2ORIE BB S B VR 45
Bibdk.
int PyImport_AppendInittab (const char *name, PyObject *(*initfunc)(void))
[EVFS7E ABI ()55 T B I Y BRI I — M. XRX Py Import_ExtendInittab () [
ERE(AE, ASRTCVEY FER MR -1 BB el i 1] 44 FF name Heg A, F-6H B EL initfunc VEH1E
W AR R IAR R . WY 24 TEPy Tnitialize () ZHITHM .
struct _inittab
iR N B R — A B A H R S5 R MR ik A Python (8 B8 7 AT DA K X 28 45 0 4K 1 S A
HpyImport ExtendInittab () G5 DASRALESMG N BRI . Z S5 H 7R dh P> 1 51 Lk

const char *name
BRZFR, J—A> ASCI Z i i) FAFEf .
PyObject *(*init func)(void)
BERTNE TR S OB 0] B 1 R KK
int PyImport_ExtendInittab (struct _inittab *newtab)
li] N BRI — A . newtab ZLAHILMVA— L5 NULL A name FEIIIHIC A H 450 R4R

P SAE T RE S EONAFAT R IR ] 0 SeE AR TCIR S 0 AT FE IR R 8] -1 242k
Wk, R 1 RS T AR . R B APy Tnitialize () Z AT .
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R Python EHE L IR ¥I444k, WPy Import_AppendInittab () B{PyImport_ExtendInittab ()
WAAAEREIR Python FJ kA A2 BT T o

6.5 #¥#E marshal i#{Exx#F

X LEBiRE FLiF C AV AL S marshal BT AT BHAR U e 21 Ak G . oA 22 ek 0n] IR RF R 5
ANEFFPBIERE, 55— Lo O] A O Bl . 1T 776 marshal B i) SCPF w20 DA~ E il A
F19F.

BOAHEAEAF RN SR B AR RT3k o

BB SCRF AP RS AR - 56 O O I A, 55 1 AR A SCPFAT marshal 5514 36 =2 BB I 5
ﬁ)“% o O 2 A SINE S BEH kIR, Py _MARSHAL_VERSTON 5 T A RISCAFAIME A (ARTHE
2).

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

BE— long ZH value DA marshal ¥ 5 A file, X8 HE A value F AR 32 AL TEieANLEY
long IR/ . version FHH SCAA& A A o

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

—~ Python %f% value D\ marshal #% .5 A file. version $5HSCA& RIS .

PEBRERTRER N, FEIXAPE DL T B PR B DR AT . W PyErr_Occurred () #EATAIN .

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

AR ATy 4. IREl—MLE value [F) marshal FRIEFATEEXT S . version $5 B USRI
NS

PATR R B BT IR A7i# 4 marshal A% 3RO {EL.
long PyMarshal_ReadLongFromFile (FILE *file)
MTIFHTSEHUG BT L8 X IOHARILIER — > C Long. MHILHEH EHIR 32 RoOfi, TEitAopl
long ZRAF RN .
KAEERRNY, RFRCEE M 75 (EOFError) k] -1,
int PyMarshal_ReadShortFromFile (FILE *file)
MFTFHHF U FILE* XM BRI B —A4> C short. i SLpR % L AEIEE 16 M fE, Toit4s
Bl short RALFYI /NN .
KA, RFRCEIE Y 55 (EOFError) FalklA] -1,
PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
EEAE: ATy 2R MITITF T FILE X AR R (9 —A> Python XF 4.
KA RE, BIREE 4R (EOFError, ValueError B TypeError) JfiR 5] NULL,
PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

AR Aray 2 B, MWATIF A T FILEx XF W 09 B8 B OR B — 4> Python X} 4. AN [H]
FPyMarshal_ReadObjectFromFile (), WHEIEBEBFATMNZ CHIZREZHNE, ATHEH
FESCA AR AR I EA N AE, DA S 94k A W] DATE A7 P ) e b B T A & B R A SO —
AFAT o HA SARM 5 N 2 B SCAFSEEUE ] P 28] 7 w] (5 e =K

KAFEARE, R EE SH R (EOFError, ValueError B TypeError) Hik[H NULL,
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PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
AL Frad 2. WALERN data W len AT T G DG Y. BB AR [9]—> Python Xf 4%
KA R, BIREE 4R (EOFError, ValueError B TypeError) iR 4] NULL,

6.6 BIfTSIMBEENE

TEBIHAR A CHY R R BRI IARS, XL BUe A Y. HERE EHEEG I extending-index .

X B R OB HE AR B Bl = A4y, PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), VA
FpyArg Parse (), ‘EATERMT & XACF B R o6 B0 18 (19 2 808 0 ok £, 3 28 o 500 08 1) AH
BRI AR AL AT R

6.6.1 FEITS#

— AR PR 0 B E X AR IT. — MRS IC R IEA —4 Python X4 Bl H & — 17
FFECE MG SRR R ITPS . B T ARBISN, — AR S S 2 BTGl 0 X 28 p B By
ISR FERCT RIflIA T, WG5S NIFREFCREHIT; 6 O W X A8 BT
Python X RAKA; Jrfis [1 Wi feidnl C A8kt (ide) JeAL.

FHBRNZEFX

XSRS ALV XTG4 RS 1) AR AT VT I o ARV BEER AR 9111 unicode P47 B 745 X (1 I 4
AEITEER P

BRAEA AV, Zah X @A S PAE L IR

AT =R IR T DARE AT R M G X et 3] € 2L

o R y* Ml s* XM ST — A Py_buffer G5, DORFETE R 22 0h X DA I F 22 Bl 5 (i FH i
A Fih X B & e Py_BEGIN_ALLOW_THREADS et AN 245 n] AR Eida R A /N ml 5 55 iy ok 11 XL
o HIL, FEARZGEARALHEEDE (SATME R R kg5 ) Zul WS PyBurfer Release ().

« es, est, et fil et# FMHASMMEEREHIX ., FEARGEHROEESE (SUTTERHHF IR R) 25 R
R PyMem_Free ().

o HAbAE X BEZ A st B EEW bytes-like object, Wl bytes, FHHHEHXEEM—4 const char *
18E . FEEMXE “BEA” RO R BX XY Python X5k HE, HILZm b xS A4 dv i .
VRARTR B B A TRERIEATT AT
NIRRT R G X ] DLy S A, MR PyBufferProcs.bf_releasebuffer FEWIR
NULL, 3XRFAAFEETTAXT S bytearray, PAKIELE HEENTE A bytes [ memoryview,

1E3X> bf_releasebuffer ZORPASL, A TR AN R T AT AR LR E (FIIE R
Mo G KR, B0 7 — DR R R A ) .

Wl TR # BRA0AS R (s#. y# %), 22 PY_SSIZE_T_CLEAN WIfEfLE Python.h ZHiE L. £
Python 3.9 J W RURAS I, WIRE LT PY_SSIZE_T_CLEAN %, WKESHMEEI NPy ssize_t, HN
°f int,

s (str) [const char *]
5> Unicode XFGALHUR— MR TFARIY C185F. —MREITI N CRAFENTA, X0F
FFERAE R R AE B FAF R AR J . C FRF R R E S 45 RAY . Python FAFHR AN BEAL & AR LAY AL
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sl i, —> valueError F# &5 % . Unicode Xf B L 'ut £-8" AT C FAFER.
AR R, —A> UnicodeError 5| % .

fE): X AFIBAXAIEZ bytes-like objects. WRARITEZ R GEBAIERFENFER C FRFER, Bl
i os FIEREEPyUnicode FSConverter () VBN #10J%,

TE 3.5 IRAGAEE: PARG, 4 Python TF4FH: Hil %] T A null f0H5 52551 % TypeError .

s* (str Bibytes-like object) [Py_buffer]
XANFR B2 Unicode X R IEZ I FAT RN L. B m A ERMEWN Py _burffer S5HRAE.
X BAUR C FAFHR AT REAL Bk A NUL “£745, Unicode Xf 4l 'ut £-8" Hihli%fb il C F47H:
s# (str, read-only bytes-like object) [const char *, Py _ssize_ t]
B s*, RAMETEARHE T — M a2 h o SERIFEHEMAS C A, S— 2481 C FArH
faet, HoREKE. RFAFR RS IA M T, Unicode MR "ut£-8" ifibig =%
il C FAFER
z (str B None) [const char *]

5 s Hfl, {H Python M RABAIHES None, fEXAELLT, C #54HE N NULL.

z* (str. bytes-like object B None) [Py_buffer]
5 s* Z{Ll, B Python X R AL A HESN None, FERXAFIL T, Py_buffer Z5HH) buf b E N NULL,

z# (strx, read-only bytes-like object 8% None) [const char *, Py_ssize_ t]
5 s# L, {H Python XRWATHEN None, TEXFELLT, CI8HE N NULL,

y (Mif#ibytes-like object) [const char *]
XAAE RSB F AR G B — AR 1015 09 FRFEA C 484 B2 Unicode X4, F47
GEf ORI B iR A S 7 R EXFE N, $525]k ValueError 574 . exception is raised.
1E 3.5 A DART, S g KAl 2| T AW null £3525| & TypeError .

y* (bytes-like object) [Py_buffer]
s* A2, A4E3Z Unicode %5, HEezep iy RAVE &, X452 bR Bl Herd ik .

y# (read-only bytes-like object) [const char *, Py _ssize_ t]
s# B9AEEL, ANH%E3Z Unicode X5, Wiz il a4 &,

S (bytes) [PyBytesObject *]
3K Python X4k bytes X4, ANl SEATAE M 5540, W% X LA K bytes X L 0 25| k&
TypeError, CAEWW#EFEIN Pyobject*,

Y (bytearray) [PyByteArrayObject *]
3K Python %[5 bytearray X4, ANERMATEMFA . WRZXSZA N bytearray MZ M
5|k TypeError. CAFEWAIHR N Pyobject*,

U (str) [PyObject *]
3K Python X424 Unicode XF 4, A2l AT AE T4, QR IZNT R A A Unicode X5 M| 25| %
TypeError, CAREW R[N Pyobject*,

w* (0] ;3{ 85 bytes-like object) [Py_buffer]
I FRIB A ZATAT LI BB G A R RS . B A Py_buffer Z5TRIE. ZErhIX
FIREAFAERR AN null 27450 Mo XA 58 )5 & R LW pyBuffer_Release (),

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

s IAEN, BRI Unicode FAFEATATZH X . B HALHRA i NUL 515 i) C 2 05 s -

AT ERANSE . B MUBER A, HHUHh const char*, ‘BEfgH—4PA NUL 4535 1)
FFR PN IRk N4 PR, B0 A NULL, XFMER SR 'utf£-8" 4aidfg=l. W1R Python JoykiH 5
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e MmN &5 &R . B ABEATR char**; B ITS | HIFREHER R N A S 80C
RNERIGE X o SCARRF LA — SR8 & I A% s e A T 4 i o

PyArg_ParseTuple () S BE—ARUER/NIZM X, gt J5 i Bt s LI A Gk X HA E
“buffer 5| XA B LA AAF2E 0] B A SHULAEME ST pyiem_Free () ERERE L0 BLHIZE
X,

et (str,bytes or bytearray) [const char *encoding, char **buffer]
Mes M, B&TAMNERSEANTFRRNGR. M, BIREEANSECR RGN TR

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

s# AE, ERFE %A Unicode FAFAEATFRFZMIX . AE es Fikal, B RFEAREE 1 NUL

FAF.

ERE=AB H—MIUNMERA, HHJN const char*, EHf[a—4 A NUL 45 1 745 eh
PRI AR, BE N NULL, XSO tut£-8" ifdisal. 4Nk Python JoikiRAilHE &
AR N 25 & e o 55 T ANB RN char**; BRTS]H IFREHE R0 N A S HCCAR N
FINEP K SRR A — DS ROIE E A B I T iS55 = SR UN 1i 1 — AU 1
Bt 005 | AR s Gt X A TR

A PR

UI2R *buffer 1717 NULL £, W pRECRE> O el /N e X, F5 2 i (1 K 52 il 21 s e X, I8
B *buffer AT B BCHIAFif . WEIYE SASTR M PyMem_Free () DAERE TSRO BLAY St X o

W *buffer F51AE NULL $84F (EBCRZMIX), WryArg ParseTuple () FHdH AL EAE NS
X, FR: *buffer_length WIHIIGIEMRE N ZM XK N RIG, BRI AADBR S H B b X, FF2& 1k
HEo ﬁﬂ%%ﬁlﬂlzwﬂzﬁ, ﬁﬁﬁy/l\ ValueError,

TEX BB, *buffer_length RSt B4 i o 4 e ANl NUL I 8IR i) K

et# (str, bytes 1 bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
Mes# ME, BTAMERDEANFRBERNR. M, BIREEANSECR G FrFHRAL

TE 312 RASET: u, uk, 2 Ml 24 CRRERA I EAT R AT IHH Py_UNICODE* FRfE.

B

b (int) [unsigned char]

FHEDR) Python B4R A TOAT-5 ISR, F76fA—4> Cunsigned char,
B (int) [unsigned char]

F¢ Python FEEELH A RUBEHOT HAIA U A #, F#6#8—1> Cunsigned char,
h (int) [short int]

%1 Python & H#E[FIAY C 1Y) short int,
H (int) [unsigned short int]

#%—1# Python £ ##(FIj C ) unsigned short int, HEFLRARRMELAAREE.
i (int) [int]

#%— 1 Python FE#EIR C 11 int.
I (int) [unsigned int]

#%—{@ Python #&#{EFIAL C i) unsigned int, HEAFRMER AR,
1 (int) [long int]

#%—{ Python #&#{#[FI5 C /) long int.

k (int) [unsigned long]
1 Python #£ Ui [FI% C #) unsigned long, H[FIEARMEERE (ARTT.
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L (int) [long long]
—1# Python B #i#(EIiY C 1) long long,

K (int) [unsigned long long]
1 Python Z£#i#([EFIpY C ) unsigned long long, E[EEARMERE AL .

n (int) [Py_ssize_t]
4 Python ¥ [F)i% C fPy_ssize t.

c (bytes s EPf[E] 1 (1) bytearray) [char]
Ff—A> Python FHTRAL 41— KM 1 #Y bytes B bytearray X4, il C char .

TE 3.3 S fLFF bytearray Y.
c (I 11y str) [int]

FF—A> Python F4F, G1—MKBER 11 str X4, #4k Cint.
f (float) [float]

16— Python % B4 #isF] i, C fi¥:c:type:float .
d (float) [double]

H§—1 Python 27 B #ii#([F %, C f#Y:c:type:double,

D (complex) [Py_complex]
s —1i Python [FIEE) R, C i Py_complex &k,

HivhtF

o (Pfl) [PyObject *]
# Python %5 CRZATATHER) AR —4 C X454t d. XAE C R F eI B 5L PrAZ s i % 42
TG Hrstrong reference NP (RIS HTTECRN&36800) . FAERIFEE A NULL,

o! (¥f4:) [typeobject, PyObject *]
H—A> Python XFRAFA—A C X485 XEMT o, HREZMAN CSH: H—>2 Python AN
ZHHAL, AR R AR E T C A (RALH Pyobject*). 1R Python X GRHA BT 2K i
FA, M25|% TypeError,

os (¥d:) [converter, anything]
WAL converter FREURF Python XF 464k C AL & . XHFEMANSE: B 2R, F N2 CAR
(AEREAL) bl B8k void*. 23 B RBUKIKIE AT :

[status = converter (object, address); ]

Hor object j2 151 Python XF42 M address Wk 4% PyArg_Parse* ML void* 4. iREIY stamus
W24 PA 1 AR IR DA 0 FURER I . MR IMIN, converter BB 245 | K 58 Hik: address
N B REER B TR .

R converter JR[7] Py_CLEANUP_SUPPORTED , MIHIIRSEfENT A0, B ] BB FRRIE HZ R AL,
ML AL R E A BCRAT R N AE. RS R, object 00 NULL ; G, %S5
Foh NULL ; b, % SECE A NULL , L, SR NULL  (WHR(E) A NULL address {5 R
JRIFE Y A A AR ]

TE 3.1 i T i A Py_CLEANUP_SUPPORTED,

p (bool) [int]

MHAL AME RS HE (— DR AN I HRREE SR LA XTI ) C true/false BRBU(E . AN FRA AN
HE 1, B 0. BEZALM LR Python B, 2L truth FREUE £ T Python Wil i {E b H K {F
B,

R

Added in version 3.3.
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(items) (tuple) [matching-items]
X502 Python J74, BRKBEIE items g FICIIERE . C SERULMRT LY. items Hdg— ST 1
faX I, PA P AN EOT T REA IR E
%1% long” A (HUE M 11 °F- 5 1) LONG_MAX R HEIE) 2 W RERY, SRSB4 T 24 i i ARG --- 244
ZFBONMEWCA BB, 55 m A RO 5 R B AR T (SCbr b, %0 UK H C 1) it - 1R
FITHECT B K A2 4R) o
A FAFER I — S AL FAF A RRR A L . X L8R BEH NIRETE RS . B2

I
KHITE Python ZHH KT B SHCH 2 AT HERY . C A8 R R AT e S 4R IR B2
—MAESHBAFEER, PyArg ParseTuple () ANREVIFIAHIAY C AL & (ERLR) BINEA .

PyArg_parseTupleAndKeywords () only: FWI{E Python ZHH o T 1 S kK ke i il KX it 5 5
o 4T, A RSO T SRR R SR, BT bME S AR R | I EAE S AT

Added in version 3.3.

RSCHITRYS RSN E  B I AR BT R B DH B R (PyArg_ParseTuple ()
PRGN KRB 578

A BRITIPIREE AR 5 e AR BT R A A BB CEOA R S D .« A AR
J¥e
THVERER UL A 2 AL AT Python XF 45 I#RE G AERGENT (BRZEERE M5!
LI LE R R BRI S R AUt A AL A5 3 i 5 A SR Mk s X e e R A il AT, A
— LR, W T AR X BTE R AR, XS A A X AELL T, TN KA
SE AR Y R B T
N TN, arg X RALIFILEEAR I HAFL N L . LRI, PyArg_Parse* sHCRFIR[HI EL(H,
A WLRFIR [EMERAEH5 | BB 24 5% . 24 PyArg_Parse R T MG IO i im 2L ons, 24X
LT N H 5 Sk X BATORT I A HLAIE b A9 28 BT DRASR SR

API BR,

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

[EVfE ABLIT—i45. fbT—ABREN S5, Rb b S8R SIS IUT AR B R
[l true; MR false I H5 | K AR 75 .

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
[EFS5E ABL[Y— 4}, MlpyArg ParseTuple () MilF], SRMTEHEZ—A> va_list 28U SHTAE 7]
AR SR

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *keywords[], ...)
[EVFE e ABL (45 SRS S BORN 5 7 SR I ey AL S s B S keywords S5
B RHEFESEZ IR NULL K I . S FRFoRpositional-only parameters, IR M) true; %A i
WF, BERfR ] false F5] KA MY F 5 -
TE 3.6 RSB SN T positional-only parameters {1 S5

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

va_list vargs)

[EJfS 2 ABI [)-—384y. MPyArg ParseTupleAndKeywords () #H[E], SR T 32— va_list AU
SR A ] AR E B S HUE
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int PyArg_ValidateKeywordArguments (PyObject*)

B & ABL i — il MR FHRAPHXEFSHBEFHH. XDPRBEAHEEN
T PyArg ParseTupleAndKeywords () AYHMRIREIL T, J5# CAEAFHEOX AT A

Added in version 3.2.

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

[EIF5 7 ABL 357 BB SRATH “IH2EEL B S B0 X L 5l I Y METH_OLDARGS
SHUENT T E M Python 3 RS . X AHIEREH TR RIS SEUENT, I+ BAEMREMRERS P RKE
BRBEmBNR, EAHFHTZEN. B8R T AT, SR ] 58 XA B gk s (i
i

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

[EJf55 ABL {34y — N HERAMESRBUER, EAM AKX EAFRRIEESHEA. fiALy
VR BUHTE 210 SR BN 4 7E RS YE R P S METH_VARARGS. AU 8 SLFRIE S TeLl Y 24 /E K
args 6 N BSR40, %o K B 2 >k min HASH IS max; min F max 7] fEAH
G BOMASELTAEE R, BB EN 22— 80 Pyobject* AR IIREN: BAITRLAR A
args MR BARESEANT A . XNT args REG MRS BRAXEIT; BN Y
PR SRR AL . R BRI T BT s 3 0] BB I FE args 7R R JCA S04 B 45800 il T R ] 4
8 ANSREPAT R AR B — AN

XA B, WA _weakref 555 1A B IR CH:

-

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

}

return result;

}

EAM PR PyArg UnpackTuple () SEEZ M T PyArg ParseTuple ():

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

6.6.2 QIEETE

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

EARAE: Arag 4R, [ERE ABLIY— ). BET M PyArg_Parse* BRI Z WA M TAF R
F—AMEF AR — B e IR % A A A RAY TS DL T AR 0] NULL; Q2R [l NULL JUPRE5] %

- EL s
MR

Py_BuildValue () HA—HAIE ol HAYLERRLTR RS 8CE L 1 l8oc A
Sl Tod . R LA RS, Bk E Nones WA B AG— M HIT, BikIE hg
JCR AT X G T BHE S B 2R A A7 3 T DASE i Bl [] SR/ 0 803 1 iocd.

2 NAF AT X B DA S B UM% 38 SR M 8 X ik, s A1 s# A8 o0, &4 ISR AL
o VR FPRAL Z o KM RERA WPy _Buildvalue () BIEMXIZKE] M. BagiGul,
R AT malloc () I HAFEL NS BL 845 Py_Buildvalue (), RIS HA TTE
JEPy_BuildValue () IREWEA free () .
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AT, G5 r AR BRSO PR B oo 2R [l Python X 52571 ;
FHES [ NI 2B C A (AR g 4E) 2L,
TR, $IRA, B9 ESER A R h 28 20 (2N NEIc, W s#). XA]
DA AR A A b A B B A W] ek
s (str B None) [const char *]
fEHH 'ut£-8" g 4R C FAFH 0 Python str X4, IR C FFEE 4 NULL,
N){# B None,

s# (str o{ None) [const char *, Py_ssize t]
A "utf-8" ghdF C FAFH ML K EEFEHA Python str X4, W4 C F4FH#R4Hh NULL,
DK B2 R4 200, HaR A] None

y (bytes) [const char *]
XK C FAFHR GG Python bytes X4, WIR C FAFERFEE NULL, R[] None.

y# (bytes) [const char *, Py ssize t]
XK C PP B HAC B —A> Python XF 4. AR % C FAFER 4R NULL, N3z [H] None.

z (str 8 None) [const char *]

s A

z# (str o None) [const char *, Py_ssize t]

Al s# A

u (str) [const wchar_t *]
Y4252 11 wehar_t [#) Unicode (UTF-16 5% UCS-4) $di 221 [X #4464 Python Unicode X4, Ul
B Unicode ZZf X541 4 NULL, iR [H] None,

u#t (str) [const wchar_t *, Py _ssize_ t]
Ff Unicode (UTF-16 5 UCS-4) % 2% i X J HAK B4k Python Unicode X142 . #12% Unicode 2%
MIXFEE A NULL, WK BERF 9 20, IR Bl None.

U (str 5 None) [const char *]

1 s FHFE .

U# (str 5 None) [const char *, Py _ssize t]

A s# MF .
i (int) [int]
#5—MH C 1y int EEEIR Python FEHYI .
b (int) [char]
#4—fl C ) char #[E/K Python B+
h (int) [short int]
#—M C ) short int H[EIAK Python B+,

1 (int) [long int]
#4—fH C 1Y) Long int #(FIAL Python F#{4.

B (int) [unsigned char]
W1 C ) unsigned char ¥H[E] Python B2

H (int) [unsigned short int]
#—1 C 1) unsigned short int JE[EIH, Python EE#d{4:.

I (int) [unsigned int]
#—1 C ) unsigned int E[F);Y Python B854,

k (int) [unsigned long]
H—18 C 1) unsigned long HE[FILY Python ¥ #hy 4,
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L (int) [long long]
#—1f C 1) Long long #(FIA Python FE# 4.

K (int) [unsigned long long]
#—1F C ) unsigned long long HH[FJA Python ¥4gd{4:,

n (int) [Py_ssize_t]
44— CfPy_ssize_t BH[EIRY Python ¥ 8,

c (EJ¥[E 11 bytes) [char]
e C H e F {7 04 int #EIRY Python R EE—f) bytes,

c (I 11y str) [int]
A1 C P RF—HFICH int EEIR Python HHZE(E—fY str.

d (float) [double]
#—1f# C ) double H[EIK Python 77 B %

f (£loat) [float]
#4—1fH C 1y £1oat E[EIK Python 77 B,

D (complex) [Py_complex *]
H—1 C [ypy_complex &ikE(EIN Python [E1#.

o (#fl:) [PyObject *]
JR AN B A% %6 —A4> Python Xt 52, (H A —ANHiHsmrong reference (RIFE | THECIN—). N
AL ARG 2 — NULL 4851, W oe X2 H o= A i S5 i AL T8 R s T 5%
#o B, Py _Buildvalue () ¥R NULL HARSFI K FH . WMRMATI EFH, WSRE
SystemError,

S (#fk) [PyObject *]
F1 0 A 1A

N (#1F) [PyObject *]
5 o tHE, HERSCIEH N srong reference, UNAXT G281 U/ FH SE00 32 vh B0 S A8 i R A
BNRZ R RHARA HIAL .
os (M) [converter, anything]
1T converter BREUR: anything 45k Python X} 42, 1% oK EUAETE I B B HT anything (B WV 24382
void*) fERHSHOT H R[4~ Fih)” Python Xf4¢, B A0SR & AR AT iR 3 (7] NULL,
(items) (tuple) [matching-items]
S5 C A5 R FFBISEBUR Python JE41IF B 10 E 208K
[items] (1ist) [matching-items]
1> C AL S B Python FI AR FHIFI09 TR B

{items} (dict) [matching-items]
Ff—A~ C A B P HN 445 Python P, Rf—XF S C AF BXHEN— P ICEmA T, 4 HIfE
R KT AUE .

RGP AR AR, WIKE SystemError FHE &[] NULL,
PyObject *Py_VaBuildValue (const char *format, va_list vargs)

AR #7ey 4 0&. [EFEE ABL R, MPy_Buildvalue () MlE, SRMIEHEZ—A va_list 6%
HSEOMNAS 2 AL B i S 5UE .
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6.7 FRE[MREXt

F At i E VRS A 2 R ) pR X
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

(Vi ABI (1550 MRAEME A T ER formar FIFEANG 9L, # AR size (7 TCHL4R sore 752(E) Unix F
EE snprintf (3).

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

[Ef5 ABI 057 MRS formar TS | 3R B va, 1 RARIE size (7 7CHLA siro Unix F
EEH vsnprintf (3).

PyOS_snprintf () MIPyOS_vsnprintf () WHEERE C RFEK X snprintf () fil vsnprintf ()., B
T8 H 2 AR5 A 2200 (corner case) R AYATIE—2, ik C s HIARK.

LR HELR IS str [size-1] JRAE "\0O" . MREANETE str hEg AME size f7oCHl (BLIERHEM

"NO0"). EWE R ERESK str = NULL. size > 0, format != NULL fl size < INT_MAX. F&i:
o, BFREAHE CI99n = snprintf (NULL, 0, ...) ZE50iekieCoRE) e 0b B 45 1 [ K /N
T2 26 bR 1 [ (rv) MEAN T B L

* W0 <= rv < sizelRf, WMEERY, v FICHEA s OREHE str(rv] RAERE '\0' T
).

© W rv >= sizelff, MMEEREE, DHEERE rv + 1 AOTHNEEEA LY. EEENE

F, str[size-1] & '\0"',

s W rv < OMf, R TAANMFIFEERE T ] FEEMHET, strisize-1] 2 '\0', Hsr 1K
R ARET . SDAIHED R IR E R 5 o

PATF R s PR L 88 353 2 48 B (locale-independent) (1 H3 5 B 1 #E(E .
unsigned long PyOS_strtoul (const char *str, char **ptr, int base)

(ViS5 ABI [ —i7r. MRPRLEN) base ¥ str PFRFRIHIIAT 44464 unsigned long fH, #%
{EAAE 2 2 36 MFFIXIA P, sl ARRE 0.

SRR TR NG 2N . T base BN SR 0b. 00 B 0x BIZE VAR E HEE. R
TERIAFERCA 100 FEEAATA 0 84 2 F1 36 2 0] (BFEAE) . Q15 ptr AN NULL B R &—
M I E R R KA N OE (=L W

AR T B ANAEXT MR M 2R B BUETE 2 Y, 2 & A VA Bl A 1% (errno #i% A ERANGE)
Jfiz[A] ULONG_MAX., WISRTCHESATHE:, Wk E 0,

g} Unix FEE strtoul (3),
Added in version 3.2.

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

[EFZ 5 ABL )7 ARIELER base ¥ str FAFFH IG5 N Long {8, %{ELFHE 2
2 36 PIFIXIE N, BCE NRRIRME 0.

AT ryos_strtoul (), {HFER KRR [Fl—4~ long {HTI A & LONG_MAX,
5% /i Unix FEIEE strtol (3),
Added in version 3.2.

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

[EIfE7E ABL 4. M7H s MEE double, JKIGIFF]HE Python BISh. 32107 H 56 A H B
Python ff] float () HMRAEZMTFHES, B s AHAHIE SRR 2% . BEEH § R85
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W endptr [FINULL, HAIEEEMEFE . GRFRNZFEHOERFER, A51% valueError
[A]f# 1.0,

2R endptr A2 NULL, HIE AT RERE 75, [ *endptr atiE BRI H — M ARMERFIC. WRT
ERIRIAG F BOARAS 2 07 B A R, JIE *endptr J5 1 FHIBYBIEA, 5] ¥ ValueError [E[u]
-1.0,

W s FREER KT MEE B AATE R B D (BIf "1e500" EHFZ 6 FEEBHFEER) , R
overflow_exception [F] NULL H|[E|{# Py HUGE_VAL (@i mifsses) EEA S EEATE 40,
#H], overflow_exception WAZHHE —1H Python SN 518 a4 BISNEImIE 1.0, {EiE WifE
HEF, #% *endptr s BRI EERIEZ B — T I0.

TSR EI 5 8 AR AT A (BT IR AN R R SERR ), R e B Y Python B ANEI[]{E -1, 0,
Added in version 3.1.

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
[EFZ 50 ABI 1045 (H ALY format_code. precision Fl flags ¥ double val #FIE5 5 .

format_code Wo/BSE 'e', 'E', '"f£', 'F', 'g'. 'G'HB 'r' HpZz—. ¥ v, 2L precision
WAZEE 0 [Flegizms. "o # e repr () #0,

flags 7] PASE A Bl Z {8 Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 B}, Py_DTSF_ALT, &#kH&ENs—
e

* Py_DTSF_SIGN A EAZAE MEH) FHR AT FAF 555 oC, BIE val JEEH.
* Py_DTSF_ADD_DOT_0 fRFRHELR M E ) FHr B R AN S 1R B B

e Py DTSF_ALT R X EEH [ H 1 (alternate) | 4% X 1L B, H WM EH, 72
[FlPy0oS_snprintf () "#' 3.

W prype J£3AE NULL, FREE $5 15 B9 (E A5 9% 5% & [E) Py_DTST_FINITE, Py DTST_INFINITE &Y
Py_DTST_NAN H 2z —, SHEUCE val AR, MEREECES.

(B2 48 ) buffer (R, o @ S A7 A QSR E] G B 16 NULL. WP 3 £ 55 i 1
N pyMem_Free () AFEHMIER) FE o

Added in version 3.1.

int PyOS_stricmp (const char *s1, const char *s2)
ANEARNE R FER I . RAPEH T N T B stremp O M, HEEZBEA/NG.
int PyOS_strnicmp (const char *s1, const char *s2, Py_ssize_t size)

A RN FH . s T U P58 strnemp () A, H2EZMER/NE -

6.8 PyHash API

W& Py TypeObject . tp_hash .
type Py_hash_t

WA AR SRR

Added in version 3.2.
type Py_uhash_t

WA ERI: TSR

Added in version 3.2.
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type PyHash_FuncDef
PyHash_GetFuncDef () {§i I Ay BRECE Lo
const char *name
WA R FR (UTE-8 RIS FAFER) .
const int hash_bits
PARCARR (37 273 B e A (BL A RN
const int seed_bits
PAHCAR AL B i AP T (E RN
Added in version 3.4.
PyHash_FuncDef *PyHash_GetFuncDef (void)
BRI A BREUE Lo
Wk
PEP 456 ” &4 H ] B4 WG A 85"
Added in version 3.4.

6.9 &5

PyObject *PyEval_GetBuiltins (void)

= ARAE R SR, [ERTE ABLI—i k. S MY HAT IR A E R T, AR S A WUETE SR
£, DR ] AR R 2 o

PyObject *PyEval_GetLocals (void)

AR R 408 [EIEE ABL )30 AR BRY EPA T R R AR S 8, AR 24 T AT R
D3 1] NULL,

PyObject *PyEval_GetGlobals (void)

EARAE AR 408 B ABL Y0 AR R4 i P A T 4 SR AR B L BRI 24 T AT
3R /] NULL,

PyFrameObject *PyEval_GetFrame (void)
AR A 2. [EVRE ABLAG—7B5r. SRR RTARDIRAS WL, WR B 24 8 P T I WUIE

NULL,
HigRPyThreadState_GetFrame ().

const char *PyEval_GetFuncName (PyObject *func)

[EVfSE ABL) B4 QSR func J2 %L, FaiSeBin g, WEREIEHAFR, HWRE func 12T 4
PR

const char *PyEval_GetFuncDesc (PyObject *func)

[E)F5 ABL 0. AR¥E func (ZEBLR IR FAFE o i’iﬁlﬁ@%uﬁ%ﬂﬁ%ﬁ’]”()” ” constructor”, ”
instance” iI” object”. HPyEval_ GetFuncName () HIZ5RERE, F5FKE func WA
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6.10 HEHEISEDDRFZIERN

int PyCodec_Register (PyObject *search_function)
)i ABI (19— [EIE—{R7 0 g i a1 R k=X
TEEIRIEA (side effect), & & BB encodings (ARMATEM) , PARELRE M4 AR %R KA
RPEE—M.

int PyCodec_Unregister (PyObject *search_function)

DE ABLIY— 5 & 3.10 peok B46. BURIEIE A a5 25 8 R ek X ENE R EEIR (registry) HHIR. 41
R RRAERYEE, HRBATEAERIE . WhmE 0, Bk SR g5 8 i SNE ] -1.

Added in version 3.10.

int PyCodec_KnownEncoding (const char *encoding)

(Vi ABL (13547 [l 1 55 0, ABBIEIREEH 4T encoding W C EE Smgasas . 5 MmN e
.

PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
EMEAE: #rag e, [ ABLY—i)). B2 4 ARAS 4 1 Sm A5 APL,
object B HIRA VAKRIE encoding T A 03 1) st as ek x, [EVEEFI VA errors & 361 SR IEFE ). errors 7]
PARR(E) NULL SR{E F 4 RS2 E S TR O ¥ . AR SmA#E, 1I5]%F LookupError.

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
MR Frag 488, [EFE0E ABL Ry Bz iR as# i i as APL,

object YR AR encoding BT AEH SO MRAGAE K, N 1Y DA errors 7 08 ARIEHIT . errors 7]
DABHE] NULL ACl I 43RS 25 AT . SRR R B AH638, HI3 18 LookupError,

6.10.1 RARIEESE X API

AR, BRI encoding TR BT FoOREIEDVING , 55 (4575 18 AR ) 25 4R 14 A A% P DA [543 K
ANETTSEA AR . AR ARARE fitGes, M Er80E KeyError [El[f# NULL,

PyObject *PyCodec_Encoder (const char *encoding)

EMEAE: Frag e, [ ABLIY-—5r. BUSHE encoding 1) 4t bR 2o
PyObject *PyCodec_Decoder (const char *encoding)

EMEAE: Frad e, [ ABLIY—5r. BUSHE encoding 1) RS R 2.
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)

EARAE . FTag LRE, =E ABI [—4). BUS 45 7E encoding Y] IncrementalEncoder ¥4
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)

EMRAE : #reg 4 g, [EEE ABIL[—304. BUBASE encoding [f) IncrementalDecoder Y.
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)

PR ey g, S ABL 304 BUS4E & encoding Y] St reamReader TR,
PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)

EMRAE: #reg4g, [DEEE ABI 34 BUBASE encoding (] StreamWriter TR .
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6.10.2 A5 Unicode R MR EEEXNIE API

int PyCodec_RegisterError (const char *name, PyObject *error)
S ABI #5455 FEAAE Y name T EIEJES 3R 8 MI0F (callback) bR error. 5 4 ff 1525 18 51 S5
A5 11 O/ VR SRS 0 L T AL E) B name 1546 w2 (EI0F 11 & 155/ A 405 R 5 PR (1) S8 o S MO, IR g [ e
[%Jit o
B BE Br 5 ¥ OfH 3] #, Bl UnicodeEncodeError, UnicodeDecodeError &}
UnicodeTranslateError W E B, H o405 B A A M8 8 5 oo 846 oo 47 91 e HAE J5 46
A A B R (R BBV LR R X, 752 B Unicode 5331 %) o [BIRFALJHG 84 E RIS, 5K
F A 5 A R R 91 ) — T AL (two-item tuple), DA e — QS 0G - H i IERZ W ARARL 1Y
A T AR RS D % e Y R
JERR R O, SRR I -1

PyObject *PyCodec_LookupError (const char *name)
AR #ray s RE ABLIY 5. Aidk name N EEIE SRR R PR . AEE-ERER Y
(E], WPAMEGE NULL, (EEMiGEET, MR strict” (S IR I IT .

PyObject *PyCodec_StrictErrors (PyObject *exc)
=444 4% [ NULL. [E)fSE ABI[—iR4r. 518 exc fEEHISh.

PyObject *PyCodec_IgnoreErrors (PyObject *exc)
EMEAE: Arag e, [EEE ABLY—4. 20 unicode $iaRt, BEBMETHATEIA .

PyObject *PyCodec_ReplaceErrors (PyObject *exc)
ERAE: Aray s8R, [DEE ABLAY— 7). ¥ unicode Al R L 2 8 U+FFFD.

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
e Ay 4md. [E)RGE ABL 4. #% unicode #iilak it B EIE) XML FIc2 .

PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
B Arad 48, [ERTE ABLAY—4r. i unicode MM B EERAERE (\x. \uf\U).

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
EIAEE Frag 4 ig. [EEE ABLI 4> & 3.7 B B44. #§ unicode #AGEH R EIE) \N< . . . } BREL

Added in version 3.5.

6.11 %} Perf Maps fy3%3%

TEZSCR-6 b (TR EASCRIE, HUA Linux) , G247 8] AR perf map SC# S #45 Python 00t T
SMRPERE AT THRAT L (B perf %) o IEAEBATAIHEAT AT ATE /tmp FSRHH B —ASCfF, Hh &
TR AT A WU B R E A AR 4 H o AR DA S I Linux Perf T SCRY,

e Python v, X864 )y APT W] BEAORE T 228 UL SR A 4 PEFNAF R AT
THTEBIX 8 APL M RZOR KA 4 Jmfifkesn gl (GIL).
int PyUnstable_PerfMapState_Init (void)

{

B e RS APL, B R] RETE/INSUAS B AT T (M A s

FTH /tmp/perf-$pid.map XM, BRAEEEEHITH, HEIE MU LRE L &S A% ik
(MRBFAZiE it PyUnstable lritePerfMapEntry () $WATH) . M, ¥ NI H M
B HFEMiHpyUnstable_liritePerfMapEntry () XFEERFES — R UEH BRI IR LIRS .
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JEEI IR O, BIEATIT perf map SCAFARIKINR ] -1, S GIEBI RN & 1] -2, A4 errno 3k
HEEPN UGS E 2R

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

13

R AL APL, BT AN A1 o VA £ (4 S

] /tmp/perf-spid.map XAFHA—PHRMIEH . IR AREZ RN . FHER T —RBlZE:

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

KEBAKHZHIE PyUnstable _PerfMapState_Init (), MR perf map UM AFTIF. Zh
mHRIE 0, BUEAERIMIRIEI S PyUnstable_perfMapState_Init () AHREIAERIRUH.

void PyUnstable_PerfMapState_Fini (void)

R AT AP, RS/ A B EVA L 55 M B

KM PyUnstable_pPerfMapState_Init () Frf]FH perf map SCI. U RRELSSFEMRRERS 5 P 1 18] i
AT AR S . JEE, NOREA P B e, B T AL ERRRIR S S A0 o SCHRAE
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HhZ 414k 8 (Abstract Objects Layer)

AE Y R B Python YA EAEH, ke HAUE], sCRA B SER 240 (Fianirf e 2L Es i A
Jr A IED) o BN A 24T, A" €3] 8% — {8 Python [E% (exception).

15 20 ol XU N T RE AR R IEFERI Ak o 1 (Blin— M Py Listc_New () FSCHY st 9944) , Wi H g IEE
[ ¥l [E—22 4 NULL #9918 ..

7.1 HRMY

PyObject *Py_NotImplemented
Not Implemented B, M TARCHAEAEERA 045w RAH G R L.
Py_RETURN_NOTIMPLEMENTED
ERAE M CIES AR [E Py_Not Implemented WA (B 8—~45 7] Notlmplemented Ffjstrong
reference iR ME) .
Py_PRINT_RAW
BEHZMTHXN R PR A (WPyobject _Print () MlPyFile WriteObject ()) — Al M HEAR.
WAL A, X ECRR N 24 [l X420 str () A2 repr ().
int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTEDRT S o BISCF fp. HEEETIR ] -1, flags ZH000 M T8 AR T BT . H R ME— SCHF eI
s&ePy PRINT_RAW; HIRLEHZHEI, WRE AL str () MAR repr ().
int PyObject_HasAttr (PyObject *o0, PyObject *attr_name)

[E)fE e ABL 14, a1 o WA J@ Y atr_name, WHRE] 1, FHWHERE] 0. 33X AH 24 Python #ik s
hasattr (o, attr_name). HEEEE NI,

) W __getattr_ () fl __getattribute_ () HiEM &AM R0 B 200 . A8 5
WA TAE M AR AN T JEMH PyObject_GetAttr ().
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int PyObject_HasAttrString (PyObject *o, const char *attr_name)
[EJfS 2 ABI [W—3484). X 5 Pyobject_HasAttr () B[4, {H attr_name #¢ 1§ E H const char* UTF-8
MISEFATER, AN E PyObject*,

#E: FEFM __getattr_ () Al __getattribute_ () JiEMEHEAERIEIGN st XFRIME] &
A ) ST O B 2 . AR TIE S AL BEALEE I PyObject _GetAttrsString ().

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
B Arag 4. [ERE0E ABLI—3 00 MG o HiEELA Hy atr_name (@1 . R @ HEE, &
TN ] NULL, 3XAH24F Python Fik5 o.attr_name.

PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
ARE: Brag 4 i8. [EEGE ABLIY—5r. X 5Pyobject_GetAttr () K], fH amr_name BiEEH
const char* UTF-8 giiBiFIER, MAE PyObject™,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject *name)
e A Araysd. [EFEE ABLIY—3040. A @HEIRIGRE, TR REIN A tp_getattro
Ml EFERMFIT (A TXRAM MRO H1) EHRIEARGAR, FHFAEXNRM __dict_ PRI
JEYE. IEQN descriptors fiTid, BEfARFFILE T LR, MHAEBIE R NIR LG, RO 2 fi %k
AttributeError ,

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
[EJFEE ABI 4. $5X1 52 o 44K atr_name WYJEMEE A v o RIS G SFHIFRE -15 BRI
IR\ 0 . iXAH24TF Python {5M] o.attr_name = v,
WS v o NULL, @R R . AT hEgEE RS pyobject_Delattr (), (HHARIEEA
BERER .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *Vv)
[BJfS 2 ABI [)-—3514). iX 5 Pyobject_SetAttr () A, {H attr_name ¥ $8E H const char* UTF-8
IHHTTH, AR Pyobjectx,
WR v Ry NULL, ZEMeR G, (ERIIREC M pyobject _DelAttrString ().

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
[EVfE5 ABI (fy—3B 4y A B BRI R R, AT RARE L tp_setattro i, BHER
e (AL FXE5 ) MRO HY) AR 4RAICE R RS, AR S, WRE A 9 00 7 3t v 35wl I 9
PEARSERAT. BN, B MERFER R __dict_ PECE B R . AR IRk E 0, ARG K
AttributeError Fik[A] -1,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
MEEXT 5 0 W44 N attr_name B)J@M: . RIGBHRE -1, XAH24T Python i&/4] del o.attr_name.

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
X 5pPyobject_bDelAttr () A, 1B attr_name #355%E 5 const char* UTF-8 4@l =5 R, A
2 PyObject*,

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
EIMEAE: #rag 408, [ ABLAY % @ 310 iR B4, _dict_ FERAFRYIE B0 —FhiE
S DERRIEZ T .
U PR EIGA W] BE R F ASRIBOA 52 0 1) __dict__ o SJIHH BRI A NULL {E4 context. 1T I pR%K
FRERR 2N A M TENAE, FAETT R R ERYE R Pyobject _GetAttr () WRERTE N AL
MRS, SRRk ] NULL S E— R
Added in version 3.3.
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int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)

[EVfSE ABLIY—5r @ 3.7 B A Bl44. __dict_ RARFFRCE s — Al L 8. X BN A vr N
T

Added in version 3.3.
PyObject **_PyObject_GetDictPtr (PyObject *obj)
RS obj 1) __dict__ [4EEF. WERAAAE __dict__, WERE] NULL H HAERE 7H .

Db pR BT RERR 2N I T NAE, FTATETT RN R LR B Pyobject _GetAttr () AIRERTH
i

PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
AR ey iR, [EVRE ABL 0 T opid 157 BT OR HLAEC of F 02 BO{H, #RAFA

NPy _LT,Py_LE, Py_EQ, Py NE, Py GT B{Py_GE F—A, DHXNT <, <= ==, I=> 5 >=, X
LT Python ik ol op 02, HH op 25 opid XNV EEAF. IR E LRSS RAE, R
X [7] NULL,

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

[EVfS7E ABL - 755 M opid e RI#AE, Hlinpyobject RichCompare () FHEK ol Fl 02 [
{H, HAEHRAEIRE] -1, FESER N BAER R 0, FEHALE DL TR 1.

HE): 5 ol Fl 02 B[W—ANNW4%, Pyobject_RichCompareBool () ¥k E Py E0RIE 1 Py NE
iR 0.

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
[EF% 2 ABL (19— ¥4y, ¥ = obj i JHl format_spec. % % #y T Python 3% ik & format (ob7j,
format_spec),

format_spec R PA2H NULL. FEMIEL T WRFEEM T format (obj) o MEENEFR I A% AL FEAF 5,
RGN IR 9] NULL,

PyObject *PyObject_Repr (PyObject *0)
e Aray 40g. B ABLIY—ir HRRXS o AR IE . BONIHR AR AR, R R W]
NULL. XAH24T Python ik repr (o) . HNEKEL repr () .
1 3.4 ST Z RO & — DM S, M AR SR 2 50 3 2

PyObject *PyObject_ASCII (PyObject *0)
EIR A #rag . [EE ABLIY- 7). HPyobject_Repr () —#F, WRXIR o FATHIEX,
{AfEPyObject_Repr () RIMFAFR A \x. \u sk \U % XIE ASCI F4F . 304 AR pTF
Python 2 H1f{PyObject_Repr () RFHFAFH . HNEBRE ascii () HA.

PyObject *PyObject_Str (PyObject *0)
e Arag 4 0g. [EFEE ABLIY—0r HRRX S o MFAFERIER . IR F AR ER SR R W]
NULL. 3XAH24TF Python #ihs str (o) . HNERE str () WH, HItdh print () KL
T 3.4 WS XK BORAE A & — T =, T AR RS 2 BB 2 57 16 Sh Y 5

PyObject *PyObiject_Bytes (PyObject ¥0)
AR Arah 408, [EIREE ABLY o TSR o IFETTER. KRIIHE R NULL, IR ]
AFATEEX S . MRS T o A2 EEETRY Python #3530 bytes (o) . 5 bytes (o) ANEAIZE, Hojd
B R IR R O (AT BRI R, £ fl% TypeError.

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
(Vi ABL (1845 A2k derived 285 cls AR BN HIRA2E, WERE 1, FIGRIE 00 A 450
[ -1,
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W cls /2 TeH, MISXT cls FEATZIRI . Q2R 2/ — R EGER ] 1, 255800 1, 75 R
IEQN PEP 3119 Jirik, WK cls #7A __subclasscheck__ 75“% P M@%E?*E’Wtu w
D‘JJ, MR derived 2 N EHIESAFEE T, BIGETE cls. _mro__ o, JPAEHE ols — T3k,
HAFENG (R type BIRAZRIGSEH]) AWM AL, HZ, WRATVAELKE  bases @M
(Jé@ﬁ FRMoodl) REHRX R
int PyObject_IsInstance (PyObject *inst, PyObject *cls)
[EVf7e ABL ()47 A inst /2 cls 2R T2 5L6], WERE] 1, WSRASZNERE] 0, Gndf %
ol 1 F B
R cls 2 ocd, WX cls FEAT BT . QR 2/ — ikl 1, 25598050 1, &2
140 PEP 3119 firidk, U1K cls 37 __subclasscheck () Jrik, FFWR M LARGE TRAPIRE. &
W, G derived 2 cls W12, MAEMR cls B)—SEH].
Sl inst AT PAGRIE __class__ JEMERE S HITEME.
X4 cls WA E __bases_ JEME (ZEHUAURERMITH) REZHLEESEINE, KL
AIRLEEL
Py_hash_t PyObject Hash (PyObject *0)
[EJF552 ABL ()B4 TR IR X G A 0o RIGISHR ] -1, 3XHH24F Python ik hash (
16 3.2 WA BIAERYIR I 288U Py_hash_t, X — N R/NGPy_ssize ¢ MFBART5HEL.
Py_hash_t PyObject_HashNotImplemented (PyObject *0)
[EVige ABIL[1)—4r. B8 —A> TypeError i§H type (o) Ajdhashable 73&IA —1. WeREFEAEE
T tp_hash flAL AT SRISRRRIRIRE, VPSR AL R b ) R FE W B R A AT A R 4R
int PyObject_IsTrue (PyObject *0)
[E)ig ¢ ABI H’J*iﬁ/ iy ﬁﬂ%ﬁ % o WANE true, NWARIE 1, FHIR[E 0, 3XAHY T Python AR not
not o, RIKNR
int PyObject_Not (PyObject *0)
[E)F7E ABL 1347 ANSXTER o B2 true, WRIET 1, FWERIE 00 3XAH4T Python ik= not
not oo RMINRME -
PyObject *PyObject_Type (PyObject *¥0)
EMEAE: Frag 4R, [FEE ABLAY-—30% 24 0o AR NULL i, 3R [Bl—AN 5014 o 2R W i 2 2
R MR, F5]% SystemError Fi& M NULL. X4 [F T Python £k type (o) . LKL

BN g R FHE R strong reference. SERr B Z /0BT RECRB R py_TYPE () BT, S5
PR [ — Py TypeObject* FBMFEE, BRAERTRE— " Hstrong reference.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WSRRAGR 0 J2 type RS, WERMAEE, HWRE 0. WASHERLE NULL,

Py_ssize_t PyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
VS ABL {1 —47. RIS o B EE . WIARXSSR o SCREFAIFIBLG ML, MR FHKEE . 4w
i X 4% [A] T Python Fik3{ len (o)

Py_ssize_t PyObject_LengthHint (PyObject *o0, Py_ssize_t defaultvalue)

BEIXTG o AT B . B ess iR I SERR K, AEM __length_hint_ () #4754l H/ERM]
BRNE. HBEERTIRE] -1, XZE[E]T Python FiA3( operator.length_hint ( o, defaultvalue),

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

EMEAE: #reg 408, [EFEE ABL Y0 IR IBIXTSE key XV 0 TCE, BfES MR Al NULL, X%
[]-F* Python %ﬂjiﬁ [key],

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

[EJf552 ABL [0 05 key WS EI(E vo RIGHS | KR HEIFRE] -1 BIhRHR o XAHYHT
Python if#f] o [key] = v. XA A v B95 ] HTEL

int PyObject_DelItem (PyObject *o, PyObject *key)

[EFE 72 ABL B4 MITEE o HASERNT G key MG, RMCATIR ] 1. 3XA24F Python 154] del
olkeyls

PyObject *PyObiject_Dir (PyObject *0)

WARAE : Frag 4 &, [EFSE ABL Y30 24T Python A dir (o), i&R[El—4> (T hEE) EH
KR BEFR RN, R AR R NULL. SR S50k NULL, 25 Python f{) dir (), JiR[H] 24
Hi locals (445 X BRI A G S THESE , 3R [H] NULL, 1EIPyErr Occurred () 4%12@ false,

PyObject *PyObject_GetIter (PyObject *0)

AR Freg 4. B ABILY-—#B45). % [T Python Fiks iter (o) o AXFLRBHER AN
WA, WRIZEA R E AR, D"J FIXFRAE . R ATSAE %ﬁii%ﬁ, 25| K TypeError
, JfiR[E] NULL,

PyObject *PyObject_GetAIter (PyObject *0)

ERAE: Frag e, [EFEE ABL (-3 & 3.10 B A B45. 2506 T Python 35355 aiter (o) » 52—
A~ AsyncIterable X4, H AHIREI—4 AsyncIterator. iHHFREIFE—AHERL, HUAR
ZHE— AsyncIterator, FHRFIHEAG. WWHZ R AR ER, £5|% TypeError, Hikm
NULL,

Added in version 3.10.
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)
[EVfEe ABLI—H4 & 312 ok M. SRI— NG cls SR F25 L IR EuRMTEE .

K5 0 WK cls WSEBI, T cls b i) Py Type_Spec.basicsize FAl#H. Python Refierix
.,

KRR, R E SR IR ] NULL,
Added in version 3.12.

Py_ssize_t PyType_GetTypeDataSize (PyTypeObject *cls)

EIFS 5 ABL [ — 340 B 312 ke A B 4. 3R 0k os £ 8 0 52 6 N 17 25 18 K /D,
BlPyobject_GetTypeData () Frik BRI NTER /N,

XS KT Py Type_Spec.basicsize WRENR/N: LA S X AR M {EL (B0

i memset ().
HH cls ST APy Type _Spec.basicsize HefliE. Python NG Ari%x— k.
RGN, P R TR A — A A
Added in version 3.12.
void *PyObject_GetItemData (PyObject *0)
Py _TPFLAGS_ITEMS_AT END FREX—MEIMIEH) A HAdE R H5 5t

A I, B SEE S TR ] NULL. WIAR o WA B B Py TPFLAGS_ITEMS_AT_END W £:5| %
TypeError,

Added in version 3.12.
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7.2 IE0YiEF (Call Protocol)
CPython 37 1% WifE A [E IR 52 © tp_call Fil vectorcall ([aj=BFnY ).

7.21 tp_call %5

BUE tp_call HHEIZ EHIHRZATIEI Y . 3% ST (slot) &5 FlE):

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

I S — R0 & 6 — ] tuple (JC4H) FonfiE 518, —1R dict Fom B TS 8, BIUR Python FE=HS
Hff) callable (*args, **kwargs). args WEAE NULL (41REGET %, & H—M5S tuple), (BN
REGRBETTI, kwargs 7TPAE NULL,

B BIANE GV p_call {1, tp_new Fltp_init WiEEREET [
ffiflPyobject_call () B{HEARF API ZREER]—{H 44 .

7.2.2 Vectorcall i 5F

Added in version 3.9.
Vectorcall 1 & &2 7E PEP 590 5| A, T ek =0T 0 500 ORI B i &

KRB E, AN SRR 444 32 3%, CPython JiA[EJHSIE 1 o & 58 {11 (3 F vectorcall, #ATfT, JE[EIA 2 —1H
TR . IAh, FLE =B g B p_call (MIARMERPyobject _call()). Bk, —fH3Z
& vectorcall FHE S EEEtp_call, WAL, Mamf MR 2, e ekaf s ERS A R ) . 22
FERGE M H B EAGE R tp_call #t@EElpyvectorcall call (). jafdfS—THEne:

s —fH S 1% vectorcall MHEI AL B VE R A M RFEFM to_call,

TE 312 [REysE S BIYEPy TPFLAGS HAVE_VECTORCALL JEARAEZRM) _ call_ () FEwiE HIRER %
ST, GRRAAE N E cp_call, HRILTREMHAT I AR T vectorcall B, ) 75 FAY Python
WA, vectorcall B 24 {0 T4~ 7T 22 4 % kAR .

WA EENY vectorcall L, p_call 12, FEANHERZEAE vectorcall. FI4n, QIARBEIFIY &7 2045 | #EEFIE) args
tuple (5[#7C4H) 1 kwargs dict (BHSEF5|#t), ABEIEAE vectorcall EEIH .

BET AE®EI Py TPFLAGS HAVE VECTORCALL HAEE¥tp vectorcall offset i EEWLF4E
WA B vectorcallfunc 1] offset 3B vectorcall 12 . 18 & — 45 17 HA AT 85 2 s a1

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

[EfS5E ABL—H4 @ 3.12 p R B4
* callable J2AEHIF I EI Y 1F

o args jE—fil C i 5 Bis (array), 0 {0 E 5 [ BEL% i
BT | . WCRIEVE S8, ST RAZ NULL,

o nargsf JEALE 5 G B0R N L el 58 &A1)
PY_VECTORCALIL_ARGUMENTS_OFFSET JHIE, MR nargsf BAFEBRAINLES | $dE, &
HPyVectorcall NARGS ().
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o kwnames &5 P BISE T 5 | S 4 RG Y tuple;
ENEEE], i kwargs FHLAGEHE . BLLFUNARTFH (str HPEEWER), BHEMSHE
SEAREE . AnREABE58, HBE kwnames W] A NULL R,
PY_VECTORCALL_ARGUMENTS_OFFSET
[E)f5e ABLIY—5r B 3.12 AR BA4E. QNSAE vectorcall ) nargsf 5| BUh e T MR, R AR RFpmeny
HHREE W args [-1] A, EVAIFEE], args SR mm g8 1 OR2 0) . vy Jy wh e [ 2
HiE R args [-1] WMHE.
#JAPyObject_VectorcallMethod (), EMMMUREMIBIRERETTAER args [0] BLisE.
oAl DA DA £ 7 dm QM g O X (R (B 9B A Ah 0 T I RS SR s, R ) Er HE E Ry 2 gl
JPY_VECTORCALI_ARGUMENTS_OFFSET. i@tef & 340 bound method ([EI&E %) 2 JH Y v g
Y eR AR A R A S Y GE BRI TR ALY self 51%0) .

Added in version 3.8.
BLWE Y — i E AE T vectorcall W) ¥y {4, FE k1R I At BT RF 0 Py 14— BR 6E e o APT ) R

PyObject_Vectorcall () B 2t A SR .

i [E: 7£ CPython 3.8 W1, vectorcall API Al A B pd =X 9 & A 4% BY 38 K [® 9 44 B $2 it
_PyObject_Vectorcall, _Py_ TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,
_PyVectorcall_ Function., _PyObject_CallOneArg., _PyObject_CallMethodNoArgs.
_PyObject_CallMethodOneArg, lig 4p, PyObject_VectorcallDict t PA

_PyObject_FastCallDict AFifeft. BLEAMITABUER, MEAFRERH A MHIES .

SE [l
TE f H p_call W, ¥ FF 0 FH K L 4% 0% [El: CPython ¥t it ff H tp_call By FF 1Y & il
JﬂPy_EnterRecursiveCall () %I]Py_LeaveRecursiveCall ()

P 3B 20 2 58 A R 8 vectorcall [ I IY = g P Y 7E 55 B 7 E i (¥ B Py_EnterRecursiveCall F1

Py_LeaveRecursiveCall ,

Vectorcall 512 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)

EDF5i2 ABT (547 8 3.12 WA PG, K35 — (R vectorcall nargsf 318, W15 [ BERMCRE . HI 1%
i

[(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

SR, MEMEA PyVectorcall NARGS MRz PATEAS R T B 7.
Added in version 3.8.

vectorcallfunc PyVectorcall_Function (PyObject *op)

MR op RN I% vectorcall 1h5E (HEIBIEIR 238 ok 2 B Z9% ) , st NULL. 1), [E{E G5
TE op H1 vectorcall BRECFEEL. E M A AS G5 8 G141

BREEME op B15 L8 vectorcall BRFEYR S, W PABEHEAEE PyVectorcall _Function (op)
= NULL JE .

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

[EfE 2 ABI [—35%r & 3.12 B A B 44, WEY callable (f)vectorcall func, HAv &S| 8| 8
4MEIRA tuple 1 dict #2044 E

e —HHMEX, HENRWB At _call M2 NN tp_call MWEE. EXEM
fEPy TPFLAGS HAVE_VECTORCALL JEAEF] H & AeriE 6] (fall back) ffi f{ tp_call,

Added in version 3.8.

7.2.3 Yoy API

A1 22 {1 o5 =X T ) 2AEIE Y Python 0% 251 o5 =X @ JHC 5 | S (BT L 4 2 7 S 9% g 1 P 2 5T DA 2
tp_call B vectorcall, [E)y [ETn] GEEIIEI AT, wfistie— 0 A IR T g .

T

Bagh Tl AR R s ESEERA S AR -

Bk callable args kwargs
PyObject_Call () PyObject * tuple dict/NULL
PyObject_CallNoArgs () PyObject * --- ---
PyObject_CallOneArg () PyObject * —{@¥4 -
PyObject_CallObject () PyObject * tuple/NULL ---
PyObject_CallFunction () PyObject * format -
PyObject_CallMethod () Pk + char* format ==
PyObject_CallFunctionObjArgs () PyObject * TH[&T[#] -
PyObject_CallMethodObjArgs () Y + 2 EIE=GIb ) =
PyObject_CallMethodNoArgs () Y + 4% - =
PyObject_CallMethodOneArg () P + 5 —{E W14 ---
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject *  vectorcall dict/NULL
PyObject_VectorcallMethod () 58 + 418 vectorcall vectorcall

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

EARAE : #ray 4 0& . [EFEE ABLY330. BRI —{@ ] IR ) Python #){F callable, it tuple args fif
B 15 O R L kwargs T 4672 1) BRI SR 25 | 84

args WEAE NULL; WHRARTFES |, M —M4%5 wple. (R ARFTEBE TS5, B kwargs 7T DA
[ NULL,

IR S, BTE R RS | 8 (5 /NE) =] {8 NULL.
18 ZHE N Python 4 3 callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)

EMEAE: #rag g, [EFEE ABL 54 B 3.10 R A B44. RN — (3 W] Ry ) Python #9144 callable
ANPREAEATAT S [ 8. 35 R AN S [ SR nY Python R]IF U494 e RO =Ko

B e [l A SR mlE S ORES | — {1 451 SN [m] 8 NULL .
Added in version 3.9.

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

R Fray S8, PRI —{E RTIEIY ) Python 4144 callable [P A5 1E ff— 8 37 -5 | 3 arg i EA B 87
7%

B g [l A SR s I RO S | — {1 451 SN ] 8 NULL
Added in version 3.9.
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PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)
AR Areg Sk, [EREE ABL Y. WEI—{E AL ) Python #){4: callable, {371 tuple args fif
HEMT . RATFEEATI L, 1 args WLAE NULL.

B g [l (4 SR w2 O S | — {1 451 SN ] {8 NULL
1B Python 5 callable (*args) .

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

EMRAE ey 2 mg, [EE0E ABL Y305, WY —{F AT EAY 54 Python Y4 callable, P4 vl 541 C
Gl¥. B CHIM Py _Buildvalue () JAMS IR FH AR . #UnTPAE NULL, FoREF R
HEAEATS [ B

SR S BrE SR US| 58— (5 /NE R {8 NULL .
BEE i Python S callable (*args) .
HE, MRREEA Pyobject* 5|#, HlPyobject_CallFunctionObjArgs () x&7—fHHH#

FpEEECN
TE 3.4 U 35 format (REITHE char * Tk,

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

EARAE: e 08 [EIEE ABLIY—4r. WY obj P4 [E] name () method [EJfS iz il 8211 C 51
B 5L C Ml Py _Buildvalue () M TFHAGNE, ERER LM tuple.

W AE) NULL, FR[EG ST 5 9
JRCEIIRE M SR, B SR BCIRE 5 | 35— 15 SN Rl 8 NULL.
BEER Python I obj.name (argl, arg2, ...).
§§7 MRARBEA Pyobject* |8, HlPyObject_CallMethodObjArgs () &5 —{fTH P
TE 3.4 [T name F format PREID A char * Hk,
PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)

A e s, VR ABL 0S5 M| —(H WTRENY Y Python Yy callable, V2Bl 5210
PyObject* BIH, iEL6H| UL DAGIFAE NULL fT . BOR T 4800 2 UL AL

JST R [ (5 SR, s e FACRE 5 | 38— 1 91 A1 ) [l e NUILL
B 4HE N Python 4 5 callable (argl, arg2, ...).
PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
B ey 0. [EREE ABLI . I Python #)1F obj FK)—{i method, I+ method 4 4 i

name H1{) Python “FHMIF A E « BFFIYIRE €1 P Ay SC nT 88 1) Pyobject 518, & L5 | Hue DA EAE
NULL 11 . HYCAT 8 0 2 BRI

JRCTI IR 5 SR, s SRR 53— 15 SN [l 8 NULL.
PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)

ANBR A AT | B nL Python ¥ obj H f#)— 1 method, H:rf method 4 Hi name 1) Python “7Hi )
PHAGTE -

IR S S BfE SR O S | %8 5 SNE) 5] {8 NULL
Added in version 3.9.

7.2. ":0YiR 5 (Call Protocol) 99



The Python/C API, $([) 3.12.3

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

Bt e — 1 75 | 8 arg HuPENY Python #7114 obj 7 HY—1# method, . method 44 G H name H1 Python
FEYIELEE o

BT [l 4 SR ol oE O O S | 3 — 1 31 SPE [ 8 NULL.,
Added in version 3.9.

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

[E)f5 2 ABI 19— 304 B 3.12 pr A B 44, WY — i 5] B 0y (1% Python ¥ {4 callable, [f} % 5] #%
Hlvectorcallfunc WHEIA . WS callable 745 vectorcall , QI)'E & BRI FEIAE callable W) vectorcall
SR S, B7E SR O | 58— (5 SNE R {8 NULL .

Added in version 3.9.

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

*kwdict)

Bt At S A vectorcall 17 HF A MR R (7 ES [ BORIFY callable, (RN b LA S kwdict 1 2 ) B 4
FHIM. args AT RS AIET | #.

M EITR O TR e, e AT | M ). R, sk R U ARy B A —
T ZAEE B 75 | oy - i (B (R 5 | 901 uple 5 BB .

Added in version 3.9.

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

*kwnames)

[EJfE 2 ABL 19— B 3.12 pe K B+4&. fdi ] vectorcall I HL 45 {5 A1 —1 method, method 44 5 DA
Python - name [Wg 452 . WY method A (FE] args[0], T args AN args[1] B4R HI
RFEIEI D E. DEBMAZE DA ED| . nargsf [EVEIE args[0] ZEEII AL E S| #p8cE, R
args [0] FY{HE VT BERE i e s H B2 /N _ b PY. VECTORCALI _ARGUMENTS_OFFSET. RBASETFS|#A DA
BAEPyObject_Vectorcall () H—IRHEA .

WERM A Py_TPFLAGS_METHOD_DESCRIPTOR $¥k, EHFVASERERY args il & AR )5 | o n ny
unbound method (R[EI&E ) Wit

B [l (4 SR s RO 5 | — {1 491 SN ] {8 NULL
Added in version 3.9.

7.2.4 0 51E API

int PyCallable_Check (PyObject *0)

[EIFE5E ABLI— 177 FLEYIE o R ERIREI . A0 P2 rT i ol e 1, HAR S Ml 0.
i M pR O I G B
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7.3 #=ihil

int PyNumber_Check (PyObject *0)
[EJFE 7 ABL )45 QARG o FRAMECF L, SR EIE 1, MR BB, XA RECR 28 T I
15 3.8 IASEEEE: AR 0 2 —NERG REEIILRI 1.

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
EME A Ay 4ng. [EREE ABLIY—4r. &I of o o2 MEMAZER, WERKM, &[] NULL, ST
Python iAol + o2,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject ¥02)
AR Frag sk, R ABL - E 5 1R of WiE 02 WIZER, WRAKN, iR M NULL. )T
Python A 01 - 02,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
R4 a8, [V ABLIY H4h iRI of . o2 HIFEMYLER, MR, &M NULL. %HT
Python A o1 * 02,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
ERAE: Freg sme. [EEE ABLI-—0 8 3.7 i R B4S. R[] of | o2 U METRIER AR, WK,
iR [H NULL. Z5{+F Python Fik® ol @ o2,
Added in version 3.5.

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
AR ey 4 ia. BFE ABLIY—T04. JRIA] of BRVA 02 [ FECEEINME, RIBHRIE NULL, X454
F Python FEikx 01 // o2,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
B Aay g, [ERE ABLY 7). GRIE] of BRUA 02 MBI (A A BRATUME, S0k R o]
NULL. 3R [aIAY 2" STEME” PNy bl 7 m8oA S el e AN mTRE A SRR 2 m I 554 it
BRIIAT ATE AR AP BE B3R ] — NP7 SUE . MR EEE 4T Python ik o1 / o2,

PyObject *PyNumber_Remainder (PyObject *ol, PyObject *02)
= ARAE: Arag 4. [ERE ABL—iBJ 3R of BrVA o2 13EIMAREL, AR, &M NULL. SFff
F Python FEikx 01 % o2,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
MR Arag i, [EiEE ABLIY—#B5r. ZH N E RS divimod ()« WK, &M NULL., 4T
Python AR, divmod (01, 02),

PyObject *PyNumber_Power (PyObject *ol, PyObject *02, PyObject ¥03)
AR Ay 40 [EEGE ABLIY— A0 WS TN E R pow () . WRKN, &M NULL. 46T
Python H1F{J5RIAS pow (01, 02, 03), HH 03 EHIER). WRIZNE 03, WFEEAry_None fEH
B (W15 A NULL 2S8R AR M) -

PyObject *PyNumber_Negative (PyObject *0)
EMEAE: #rag 4. [BEEE ABL -5 R o BT(E, IR, R [A NULL . 24T Python 353k
7 -o,

PyObject *PyNumber_Positive (PyObject *0)
AR Ay 4r. [ERE ABLIY—5r 3R o, WK, R[] NULL . Z4)F Python Kik +o.

PyObject *PyNumber_Absolute (PyObject *0)

EARAE: #rey 408, [EEEE ABLIY 5850 AR [8] o IUZEXTE, ISR, iR I8l NULL. 24T Python 3
AR abs (o) »
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PyObject *PyNumber_Invert (PyObject *0)
EEAE: Arag 2. [EEE ABLI—H 0. 3R] o MR AU G A AL, WK, &Ml NULL. S5
F Python F£ix3 ~o.

PyObject *PyNumber_Lshift (PyObject *ol, PyObject ¥02)
MR Arag e, [EEE ABL . IR ol 76485 02 A HAFIEIZERE, WK, &[] NULL.
ZE4T Python ik 01 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
=R ey 4k, [EFTE ABLY- 5 3R] of H% o2 ASHARIRIEER, WIRAN, &R NULL .
ZH)F Python iA=L o1 >> o2,

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
=R ey 4rd. [FEE ABLI—#R4r R of Rl o2 “Hfily” MZESR, WRKMW, & NULL .
ZET Python F#ikx o1 & o2,

PyObject *PyNumber_Xor (PyObject *ol, PyObject *02)
= AR Arag 4R, [EREE ABLIY-— 7). 1& Ml ol Flo2 “HRfrsal” MZER, WRKN, & NULL .
5T Python F#ikx o1~ 02,

PyObject *PyNumber_Or (PyObject *ol, PyObject *02)
AR Frag sk [ERE ABLIY 05 & of Fl o2 “Hefumy” MyLR, WRKM, &I NULL .
ZEHF Python iAol | o2,

PyObject *PyNumber__InPlaceAdd (PyObject *ol, PyObject *¥02)
AR Ay 2. B ABLI—H4. R of | o2 HEMMIEESRE, AR, &Ml NULL. 4 ol
FRiy, XNEEEEM ) EAFA R . SMMT Python i) ol += o2.

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject ¥02)
AR #ag k. [ERTE ABLIY- 7R dRIA] of o o2 AHIBIAER, AR, AR NULL . 2 ol 3¢
B, SRS SO E RELER. ST Python i) 01 —— o2,

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject ¥02)
R #rag 408, [EEE ABLIY-—4. iR[E of . o2* ABfag 4R, wRAM, E@ ‘NULLY. % *ol
SR, XNESEAE A E AR, S0 T Python i) 01 *= o2,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
AR Arag 4 ig. [ETE ABLIY- - B 3.7 k45 RIE of . o2 URFERTESGIEER, TRk
W, AR NULL o 24 of SCREI, XM EBWTEMAER. %40 T Python iF4] ol @= o2.
Added in version 3.5.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
AR #ag 40k, [EREE ABLY- B4 GRIA] of BRUA 02 51 FHUREIIEER,, AR, 3RI NULL.
M ol LR, XAEHEEMMEMIFEIR. FMT Python ifif] o1 //= o2,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
AR ey 408, [EFEE ABL Y50 32 of BRDA 02 WECHEN G EERME, 82 IR [
NULL. 3R [ f,&” JERUE” P 3k 77 s 80 B S (BME s A T B8 DA 38 RS i s B S48
1M R BIORT DATE A A PR BE RO 0] — A7 B WS TEAE of SCRFI IR S Rse AT, IERESEN T
Python 15/] o1 /= 02,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)

EARAE: Hrah 40, [REE ABLIY-— 4. 3R] of BRUA o2 f3EIAEL, AR, 3RM NULL. 24 of
SCRES, XAMBE EARMA N B ML R . 0T Python i) o1 %= o2,
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PyObject *PyNumber__InPlacePower (PyObject *ol, PyObject *02, PyObject ¥03)
AR Ay 48, [R5 ABL YR WS N ERE pow () o QIRKIL, RF NULL. 24 of Ik
W, XABRE R EEEEIR. Y o3 &Py _None I, T Python i5H] o1 **= o2; I
TAE AL EAHAFLE R pow (01, 02, 03) o WIREZME 03, WFHtL Ary_None (f£ANULL &
FEARENAI ) o

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject ¥02)
AR #rag i, [DRTE ABLIY- 5. R of 2R 02 SRR IISER, R, 3R NULL.
M ol LRI, XMEEERMENEMFLIR. SMT Python i) ol <<= o2,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject ¥02)
MR Aray e, [EEE ABL . R of 4585 02 A HRRfEIZER, WK, &[] NULL.,
8 ol LRI, XA IZH ERMEMEMAER. ST Python iff] ol >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject ¥02)
R Arah 4k, RS ABLIY-H 5. RENETR I of F1 02 ™ 415" EER, KIKHHR [ NULL,
TE o SCRFRIFIR FIRIRAERF REMAT. 405 Python i) o1 &= o2.

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
AR Frah 408, RS ABLIYR5. BEHISR I of F1 02 ™ AL T B AE R, JIGHR A NULL,
1 o SLRFRRIR TR0 e AT, 45 Python i) ol ~= o2,

PyObject *PyNumber_InPlaceOr (PyObject *0l, PyObject *02)
EMEAE: Arah sng, [EFEE ABLI-—H 0. RENEERIE] of F1 02 ™ el EER, JKIHHR [ NULL,
1E ol SCRFRIE N IZBRAERF R3e AT, F40T Python iff] ol |= o2.

PyObject *PyNumber_Long (PyObject *0)
AR Aray 408, B ABLI—H 4. IENIHRI o S5l BB R IMEE R, JRIKHE B NULL,
ZE4 T Python FEik3( int (o) .

PyObject *PyNumber_F1loat (PyObject *0)
A #ray 08 [ERTE ABLIY-—H 0 IR o B3R IR R QG IEE R, JRIBHR ] NULL.,
ZET Python k2 float (o)

PyObject *PyNumber_Index (PyObject *0)
AR Ay 404, R ABLIT—4). RENIHRIE o #:4ky Python int 23RS IE55RL, AT IR ]
NULL 3f5| &% TypeError B% .
1 3.10 WA TE: G550 N int KA, FEZHICA T, S5RATREN int BYT-2EHY L6,

PyObject *PyNumber_ToBase (PyObject *n, int base)
AR ey sig. [ERTE ABLIY- 7055 3R I REEL n FH R DA base Jp BRI FAFRIGIAR . XA
base ZRLIZ 2, 8, 10 B34 16 o M TEA2, 8, 516, R FAFERRE: BN EELARR 0o,
"Oo',or '0x"'. U n AE Python HH#E RS inr ZERY, RSCilid PyNumber Index () Y e i

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
[EVfSE ABL[H—4. WA o AT AR R — M REBONR ] o Hedfe i) Py _ssize t fH. WRGEMK
W, MeF%k—AFERmE -1,
AR o AT AR Python |y int {H{H 2215 NPy _ssize t (W& 5]% OoverflowError, M
exc ZECE NS K F KA GEH N IndexError B OverflowError), Ul exc 4 NULL,
YO) S5 % 2% W B 9T FLEL S AR SR BN B B Oy PY_SSTZE_T_MIN i £E Jhy 1 H& I i K 5 oy
PY_SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)

BV ABLI--#5r & 3.8 A M4s. kMl 1 Q2R o & DRFIHH (K nb_index (L 75
tp_as_number ZEMR), BEETEHAGEL TIER 0. HREUE 2 S BT
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4 FE5IiY

int PySequence_Check (PyObject *0)
[EVES 2 ABL (1 7 40 SR 4@ 46 7 7 5t 5 [l 1, 75 R [E] o, m& BT HA
__getitem__ () JyVAMY Python 383kl 1, FRAEEA]Z dict E’J?% PR 13 2 1 0L 6 W
TEXPPASCHER AR A . KRB R 2 AT .

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_ ZPySequence Length (PyObject *0)
[EVfE 7 ABL {570 B R [ F 50 i *o* WRT G4, IR ] —1 . A4 T Python ) len (o) #
ﬂ:’t.

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
AR Ay 4. [ ABLI—4r. RIIHHRIE of Al o2 PHE, JRIGHHR R NULL, X454 T
Python A= 01 + 02,

PyObject *PySequence_Repeat (PyObject *o, Py_ssize_t count)
EME A Arey 488 B ABL Y05 RIEFHING: 0 B count WIHEER, JRIBIIR ] NULL, 3%
ZHF Python EiAx o * count.

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject ¥02)
A Ay S [EIREE ABL Y 355 WIHRIE of F1 02 HyPiHE, RIKHFIR[E NULL. 7E of SCH
W DL T HRVERE R SE . X AEMT Python ik ol += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
EMR1E: #reh 4, [FFEE ABI [1Y—7B4). Return the result of repeating sequence ob]ect SCACNE b 87
L count WHIBER, SR NULL. 75 o SHHIONIL F%BRIE S FBR5EM. XM T Python ik

0 *= count,.

PyObject *PySequence_GetItem (PyObject *0, Py_ssize_t 1)

WARAE ey 4 B& . [EFSE ABL 300 dR 0] o HRES i SO0, KIWAHIR[E] NULL, X454 T Python
Fik o[1]

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_ti2)

MR #reg 40g, [EVEESE ABL 04y SREFAIN S o 1y il B i2 Y], 2GR [E NULL, X4
#rF Python Fikz{ o[i1:12]7,

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
[EVig5E ABI [)—4). HXT% vIRIESS o BUER i SOuR . RN ST A FHE IR R -1 s RE 0
IXAH 24T Python i3] o = v. MEREL R At v 5
AR v 24 NULL, m?-%%%%ﬁw B, (ERBCRHECHET MY SN Py Sequence_Delltem ().
int PySequence_DelItem (PyObject *o, Py_ssize_t 1)
[EVfE ABL ) — 40, BRATS o W95 i 5 o0% . JRIREHER ~1. 3XAH24T Python i41) del o[il.
int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t 12, PyObject *Vv)
[EVig 2 ABIL [ — 5. REFHIXT 4 v IRAE LA TP IR 52 0 WM il B i2 Y] Fr. X4 24F Python 741
o[il:1i2] = v,
int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)

[EVFE7E ABL-— 55 MBRIFFIR G 0 AN il 3] i2 P) o JRIGHFIR I -1, 3XAH24 T Python 741 del
o[il:i2].
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Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)

[EJf55 ABL )4 iR value 7 o I BRRGKEL, BIR IS o [key] == value MUAYER. &
WetR El -1, ;L_?FHJ:‘ﬂ: Python 353 0. count (value),

int PySequence_Contains (PyObject *o, PyObject *value)
[E)fg ¢ ABI (7. WE o e A E value, WIS o ARG value, NERPF 1, FWEEF 0,
AR, R[E] -1, XAH24TF Python ik value in o,

Py_ssize_t PySequence_Index (PyObject *o, PyObject *Value)
[EVigc ABIL(1)— 4. aRMIEE—FG] *i*, P o[1] == value. H45H, &[0 ~1 . #1247 Python )
0.index (value) FEik=R.

PyObject *PySequence_List (PyObject *0)
PR 4G S [EViE5E ABIf)—&40 LEI*’%J%%XT%, HANESFHEATERX G o M, 5
Wi 0] NULL. 3R [l (51 R PRAE S — B R . X0 Python #ik3K 1ist (o) .

PyObject *PySequence_Tuple (PyObject *0)

MR ATy 4ne. [EfSE ABLIY—300 iR —ANTedixt g, HNESFHsmTkRx 4 o fHlF, &
YRR ] NULL. H5R 0 S e, U"Hn.li%ﬁ\%ﬁﬂ@%l)ﬂ, TEHAWE LT RF 8 8 24 i AR 1 — e
XN T Python FAx tuple (o),

PyObject *PySequence_Fast (PyObject *o, const char *m)

WARAE : Frah 408, [EFEE ABLI—00. KA a5 o VE R Hofth PySequence_Fast* B}
A IR Gk 0] . ASRAZX RN B RS B A A S, W45 % TypeError H¥ m VE R B ICAS
R ] NULL

PySequence_Fast* MEZ I AXFH a4, 2R AMEMNSBERE — A~PyTupleObject
B PyListObject %E%w 7] o W Bt o

YE>k CPython [ SEERAHAT, W o B2 —ANFHNSFNER, TR E B E

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
Tt 0o HPySequence_Fast () iR H o Ak NULL f5 40 Fi& Bl o KFE. WA DLE S FE o |
HPySequence_Size () SKIRBUK/N, HEPySequence Fast_GET _SIZE () BB H R E N E
A PMBUE o FREOTA .

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py ssize_t 1)
EMRAE: R 4R, HF o HPySequence_Fast () IR H o A NULL, 3 H i d RS |TERNTENL T
R[] o HYER i SITER

PyObject **PySequence_Fast_ITEMS (PyObject *0)
& [1] PyObject $55 HIRZE 4 . ik o thPySequence Fast () i H. o N4 NULL,
T VERL, QR R RE )N, 43 E T RE 2 OB 17 items . R, AHE P4 TodE SR R S
il 1 Bt AR A

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

AR Arag 2 BE. IR o A i ASTCEEE R IR A NULL. WIERA WPy Sequence_GetTtem()
B (HALSHKE o L PySequence Check () BE-NEE, WAL TS5 HITHE.
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7.5 BREHMIY

Z: . PyObject_GetItem()., PyObject_SetItem() 5PyObject_DelItem(),

int PyMapping_Check (PyObject *0)
BV ABLI- 5. WRAT G AR T W HM 2 SCRFD) R ] 1, BIER ] 0. iR ER AR
A __getitem () J7{ARY Python J&R [l 1, [ROATEE K I T Joikmf & SRR AP 88, IR
o T .

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
[V ABLI- 55 IR XSS o i it , RN RA] - 1.0 3XAH 24T Python £ik3( 1en (o) .

PyObject *PyMapping_Get ItemString (PyObject *o, const char *key)
EMRE: #egm, [FfSE ABL W34 X 5Pyobject_GetItem () A, {H key #if5E N const
char* UTF-8 4@tdiy 78, MAE PyObject*,

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
[EfE 5 ABI —#4. X 5Pyobject_sSetItem () M[A, 1H key #¥57E N const char* UTF-8 4k
WFArH, AR Pyobject*.

int PyMapping_DelItem (PyObject *o, PyObject *key)
XEPyObject_Delltem() HI—A 54,

int PyMapping_DelItemString (PyObject *o, const char *key)
X 5Pyobject_Delltem() #[a], 1H key #{F8E N const char* UTF-8 g8, MA 2
PyObject*,

int PyMapping_HasKey (PyObject *0, PyObject *key)

(VRS ABL 1 F 5. QSRR %) G BAT B key WA I] 1, A5 WR[A] 0. 5%AH24 T Python ik key
in o. MPRELEEMINAAT.

) WA __getitem () HVARMRAER) SR IE I 20 . AHEEHE TG M P EHRALFE, K
HPyObject_GetItem().

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

[EJfS7E ABL -4} X5 PyMapping_HasKey () M[F, {5 key $i#EH const char* UTF-8 45
WP IeR, TiAZ PyObject*,

Wil 7R __getitem_ () FEEAIERIGET str TG & AR S Ko 20 . AR T Y i
PR, WM PyMapping GetTtemString ().

PyObject *PyMapping_Keys (PyObject *0)
AR Ay 2. BT ABLIY—5 BIINY, IREIXIGR o PSR . RIS, RF NULL,
16 3.7 WA S AEZ HIRCA T, ek B0k [n]— 421 R T .

PyObject *PyMapping_Values (PyObject *0)
AR Ay 2. [ERE ABLIY- -5 NN, IRBIXTS o PROMEMFIR. KIS, R NULL.
TE 3.7 WS EE: FEZ BT, R BOR A — 31 L s ot .
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PyObject *PyMapping_Items (PyObject *0)
AR Arad 04, [EIREE ABLIY-H050. IEE, RIS o AR HMAR, HdBA&ER
AT . R, & [E] NULL,

e 3.7 BB B AEZ WA A, R RGR el R soe A .

7.6 [F{X28iR s

A = A AR R =
int PyIter_Check (PyObject *0)

EVfE5E ABL )% B 3.8 e A B4, R o WA RS MBS Py Iter Next () R EHAEE
(non-zero), 75 HI[EIE 0, 5 {H K= — & AT .

int PyAIter_Check (PyObject *0)
[Ef5E ABL 7 B 3.10 AR R4s. IR o A AsyncIterator ik, MIRIEAEE, 75
M 0. S& M8 B s —E E AT .
Added in version 3.10.

PyObject *PyIter_Next (PyObject *0)

AR #rag 4R, [EE ABLIY—iRr. PIEERE o T —MH. MiEryiter Check (), &
e —AERE: (R gt WREGRAE, WEE N oL BEASSEGISL. IR EH
RS g, Al NULL [EMEIE B S)

i —EERRERRMERE, CRAMEYGRiEk:

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) ;
I3

Py_DECREF (iterator);

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

}

type PySendResult
MR PyIter_send () ARIREERIF]E (enum) .
Added in version 3.10.
PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
SE ABLI—09r @ 3.10 A4S, H arg (HESEBNEURER iter vhro R {H:

7.6. [Eesimes 107



The Python/C API, $([) 3.12.3

o WSRE 24 WlE AN [E) PYGEN_RETURN. [0l{8(H3%8 presult [0 {4 .

o WIREIC A EVE (vield) BIF PYGEN_NEXT, [EVAE(HBE presult [F]{H

o WSREIR 25| 5545 5N [E) PYGEN_ERROR. presult 33 52[F] NULL.
Added in version 3.10.

7.7 #£:41%F (Buffer Protocol)

TE Python HvAJ {5 i — 28X G2 o A 3 X0 IK )2 AR B B PR 2% P AU 1) o L 2B R A0 48 9 &Y bytes Al
bytearray AM—21l array.array XA R, S =T W n] RES A THRHARY H T E SCENTH
CRRAL, BN T QA BB 2 BT 4% -

IR P i — R B ORI S, (BEATRA | T BEROR M AP Znh IX SRS I L AL . AR L1
DU, A BT b DX o R ) A

Python PAZZ i #ri3C IEAE C )24 ERE X FERY DI AE . B IL R PANT7 I

o TEAFEHEX M, RERBWOTUITH A “GriiXiEDT, REATERIKRZZRMIXAEE . %%
CHRHE IR E BAESE oF Roat 225tk —Fd;

o TEMSRE M, A IURNITIE AT T PRI R R = A i ha 5 (Blan—AIrikmig2) .«

— BRI bytes Al bytearray SONH A B ATFE NI RIZEMIK . HiTHES T H Al
Jst; Bl arcay.arcay FRATFRGCE T LR ST fH.

b X4 VT B 1 — N TR SO I write () D5 AT ] DA N — R 51 2 I A S0 ml DA
BB A SR write () HFFEXME AN G NN H AR, HALY 740 readinto () FREXTSEN
B AR . ZBa DXz LU A X4 mT DA Ao idr sl i e 130 5 s B R b (X S5 1

YT O REE, AP SORIRE— B XS0 2
o [ IEFSECRIIH Pyobject_GetBuffer () %L
e W PyArg ParseTuple () (BHEFFFHZ —) HAEA y*, wr or s* 44 X KA FH—A,

FEXPRBFOLS , YA Lo XIS PyBuffer Release () . HIRILERIERI, HEL S84
FRFTRE, 05T JEE O -

7.71 ZRX L

Geuh DX ZEH (e (] BAHAR ) “buffers” ) X T4 “EHI A 5 — XS A JT 45 Python )3 RAERA . B
TR AR DU BL . SERENTS 1 ARG RE Ty, T DA 5) LR A £cdls 22 JT 47 Python A2 f7
B WAFRIT AR C 4 A I — AN KA H A, thn] DURTE L B #1101 2w TR s ah N A 3R
o ] A R AL S AL AR A S A s

45 Python fifREas A TR R ZAREAE KA, S XA JgPyobject 85T RIBRY C 4544, XM EN]
A DAAEHE TR B QA ) . TR G XN iz A AR AR Iy, AT DA —A> M AL E] X4

AR AT g 5 T O R, S R P Ry 2. BERIZE R G, ES

HlPyObject_GetBuffer ().

type Py_buffer
[Ef%5E ABLG—¥5r (B4 P AR) 8 311 BABs.
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void *buf
F8 )t o DX F Bl ) B L5 R T AR i dR £ . X ] U AR T I Z Y B N AR R AT L
Bihn, R st rides (HRTRERR I ARSI AR o
X Tcontiguous | SREE B, AHFE I NAFHRTF K.

PyObject *ob3j
XA RAHT I %G H RIS A, HlpyBurfer Release () BB (RI5] Mt
o) JFREE N NULL. %7 B Y TR AR iE C-APT s 2R [ .
VER—Fhisik oL, ST HPyMemoryView FromBuffer () B{PyBuffer FillInfo () f3
I temporary ZEvp X, WFEE R NULL, l#, SIS HE .

Py_ssize_t 1en

product (shape) * itemsize, X THELEEA, X2RMPFHAKE . XFTARESEA, 0
RIBELENE B ES RN, WK ERF R ZKE.

24 2% vh X 2 38 AR IE T 22 E SR SR B, A 15 ) ((char *)buf) [0] up to
((char *)buf) [len-1] W A H . HERKZEEHL T, B KK MPyBUF_SIMPLE
B{ PyBUF_WRITABLE,

int readonly
Geop DR R RAs . W B PyBUF_WRITABLE bRi&da .

Py_ssize_t itemsize
EAITCEMT RN (DAFTT ML), 5 struct.calesize () JEMIE NULL format H{EAEF .
LGS R E G K B o K G PyBUF_FORMAT FRaki, format ¥fi% ¥4 NULL,
Hitemsize ARG MIME.
Wik shape 776, WAHM%H product (shape) * itemsize == len {JSR{FFE, i FETDA
fif]itemsize ESHGE X,
MR shape 42 NULL, HNEEH-NPyBUF _SIMPLE B PyBUF_WRITABLE 53K, W{#iFH#H M2,
Mgitemsize, HHIX itemsize ==

const char *format
1E st ruct BHEUIRE T NUL FAFER, R BT N4 . f2Rike NULL, MIfRGES "B (Ot
W) -
Bt Beih PyBUF_FORMAT FRa5 4% il .
int ndim
WATER A n 4ERATE A0 R 4E AL AR 0, Wibuf $8RZORAR R RN H o FEX R

R, shape, strides Mlsuboffsets Wik NULL, Fx KR4EERHPyBUF _MAX _NDIM %5H .

Py_ssize_t *shape

— MR HPy_ssize_t WA ndim FoRVER n EEAM NAFIER. W, shapel[0] *
. * shape[ndim-1] * itemsize Wi%T len,

Shape ﬁﬁ%ﬁéﬂqjﬂgﬁ%ﬁﬁﬁﬁﬁ Shape [n] >= 0, Shape [n] == 0 ﬁg‘%ﬁ/;éﬁ%g#%%uﬁ%%o
WL A5 B Z Fcomplex arrays

shape BCALX T FH & ok i e iRy o
Py_ssize_t *strides
—REAPy_ssize_t WEEIndim 4 B B AT EABRIEE S R e R

Stride A WRECLH B T DOCRAE MRS . X T A, AR R AL, (H2 0 3 2 e g i
¥ strides[n] <= 0 WYIEN. 25 EiES Wcomplex arrays .

strides Z{ZH X H PR i d R Ry o
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Py_ssize_t *suboffsets

— MK Rndim BRI /Py ssize t BIHH. WIHE suboffsets[n] >= 0, N n 4ifE6EH
JEFRER, suboffset fHpl e TR S | B SR FRET G N2 DF A B WFS . suboffset S fifE, MIFIRA
NS (TSN R 8)) .

MR T A5 (BITEHEBOESIH ), Wi Bondish NuLL - (BRIAE) .
Python Imaging Library (PIL) " i [l T ik AR Rk 5. S B complex arrays Sk T fganfa
M FE— N TR TR .
suboffsets £ ZH XS T I 2 e 12 LB
void *internal

fe X R P . el RER AR AU — AN, BT MR, ARIE S R X
FEHE 5 L AURET shape., strides F1 suboffsets 041 . HZREFET TAHEUXIE-

(8
PyBUF_MAX_NDIM

WA RN e KYE R AR 7 W TSP X AN BR 6, 2 4k 28 o DR (6 F 38 1 % g 0 Ak 21 i 2
PyBUF_MAX_NDIMP4EREF. HEKE N 64.

7.7.2 ZRXiFKRAIE

W, Widryobject GetBuffer () AR KEZWIXIERK, BIFTHSZENX . BT NAFRZ L
ok, MIReSAMRAKER, FohXMEHAE N flags Z503E  H RN A PRIV b X LR AL,

ffif Py _buffer FEII T REHTCE L L.

S5FRTROFE

PNR BN S flags 50, H HOAF B HEMWEET: obj, buf, len, itemsize, ndim,

Riz, #xX

PyBUF_WRITABLE

Yl readonly FBr. WRBE T, MR LRt SRZM X, BTSRRI
HARBLE, R AT T AR T F i Zh X, (B PTAT eE RE T o AR — 2L

PyBUF_FORMAT
il format FB . WHRWEE, MAANERES HFE. HMELT, HWFEBUMA NULL,

PyBUF_WRITABLE A]PAFI N —3 0 A #rEB . T PyBUF_SIMPLE g XK 0, FfPAPyBUF_WRITABLE
A LAMER—AMS bR, T iER— R T B % X

PyBUF_FORMAT W] AR AR T PyBUF_SIMPLE 2 AMATA R . JEHELHRER T B (L2535 H) #
K.
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AR, HiE FRBE
P AT E R SRR AL IR R s P 51 e YR, RS B T I A RS .

| EK | Bk | 1B | FiRBE |
e = PUES R i

PyBUF_INDIRECT

2 2 NULL
PyBUF_STRIDES

= NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE

ELMEIER

A PASE IR C B Fortran i 2%, ANEFERA PG AEALEFER, W Kot C-IEEH)

| &K | R | BB FIRBE | ME |
= T NULL C
PyBUF_C_CONTIGUOUS
2= 1 NULL F
PyBUF_F_CONTIGUOUS
2 & NULL Ca F
PyBUF_ANY CONTIGUOUS
PyBUF_ND = NULL NULL C

BT A AT RERY G RAR i _E— P R BAR G A A oe 4 e o AT BRI, b XM ERBEH IR HE1Eh BA

I

TR, U RRIESMEAE L. WRHBIFUARI PyBusfer TsContiguous () DAIEELEE.
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R AR | iR | FiRBE 488 | Rig  format |

P = WMARTENE U 0 P
PyBUF_FULL

P g WARFBERNE U 180 &2
PyBUF_FULL_RO

2 | B NULL U 0 B2
PyBUF_RECORDS

2 | B NULL U 180 &
PyBUF_RECORDS_RO

2 | B NULL U 0 NULL
PyBUF_STRIDED

2 | B NULL U 15,0 NULL
PyBUF_STRIDED_RO

& | NULL | NULL C 0 NULL
PyBUF_CONTIG

£ | NULL | NULL C 180 NULL
PyBUF_CONTIG_RO

7.7.3 EZ¥A
NumPy-R#&: FERFOEIE

NumPy XSS ZiEEH i temsize . ndim . shape fllstrides & X,
WAR ndim == 0, buf FEMIMNAECLERRRE KN R itensize bR, XE, shape fMlstrides #f

“H NULL.,

Wt strides 9 NULL, WECEHAFWARRE N — D AniErY n 4 CiEFH 1AL, BN, 3B R P53 an 775X
Vi n 4ERA -

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = *((typeof (item) *)ptr);

W BRIk, buf W] PASR ) SR AR AL RUOL . i R T DA 2 R S A G o DX 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
"o
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:

BT 1)
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HEHEE—5)
return False

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

if ndim <= 0:

return ndim == 0 and not shape and not strides
if 0 in shape:

return True

imin = sum(strides[j]* (shape[j]l-1) for j in range (ndim)
if strides[j] <= 0)

imax = sum(strides[j]* (shape[j]-1) for j in range (ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imax+titemsize <= memlen

PIL-R#E: ek, SIEFIFRBE

B 7RI Ah, PIL R R0 o] DAL FREF, U ATIR Bl X LE 38 5T A BE B IR 4E R — e &, fil
W, I =4k CIES 4] char vI2]1 (2] (3] AIPABRMER — 8 2 D484 2 2454 char
(*v[2]) [2][3]. FEFIMBEERY, X MNREAT AR ATEDUL BFSk, 818 0] DAL T AFAT AT 7
B char x[21[3] (.

R eREL, 4 n 4ERG TR0 N-D B iy NULL 2 R RN, iR M54

void *get_item_ pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; 1 < ndim; i++) |

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

return (void*)pointer;

7.7.4 FHAXEXER

int PyObject_CheckBuffer (PyObject *obj)
)i ABLI—HB5r & 301 e A B4E. A1 obj SCRFGEOh X 1, WARIAT 1, RN 0. & [A] 1 HPEAS
{fiEPyObject_GetBuffer () —EJNI . AREE—E VT .

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
[EVig 5 ABL (150 B 301 Bk B4, [0] exporter K% 5K DAY B flags 48 72 1) INZRIETE view. QAR
exporter TLEARHEEOR BRI ZEoh X, WMELMG| % Buf ferError, #f view->obj A NULL ik
[m] -1,
I}, TS view, K view->ob] WX exporter HIHGI M, FFiRMI 0. L5k Gem KGSHAR 7515
SREE M E|—DXRE, view—>ob] FIPAGIHZXRINARZ exporter (Z: 2% iF RAT %45 44).
PyObject_GetBuffer () Wil 5PyBuffer Release () [l B8 M M3, 2T malloc () I
free (). WL, HREBRTFMEZNIXIG, PyBuffer Release () WM/PRIEBIRH —UK.
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void PyBuffer_ Release (Py_buffer *view)
Vi ABLI)—i5 @ 311 AR B45. BERE X view FEREBON L EI SRS view—>0b] [Wsrong
reference (RIS | FHVHED 2 BRECAAHE G vh RN FEGE R, 75000 mT B8 2 % A2 51 T -
AR E R ARl g Pyobject_GetBuffer () AR, HF&Hifs,

Py_ssize_t PyBuffer_ SizeFromFormat (const char *format)

l?gfﬁ ABL[]—ii%r B 3.11 ia AB44. Mrformat RIS M itemsize, QIRMBEH, W5 EREIF
& -1,

Added in version 3.9.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)
[EIfE 2 ABLIY—5045r & 3.11 A, Q1R view & XHIPAER C WUE (order 5 'C') B Fortran X%
(order >}y "F ') contiguous 8{ H:ip 2 — (order /& "2 ), MERME 1, FHWERE 0, ZEREE ST,

void *PyBuffer_GetPointer (const Py_buffer *view, const Py_ssize_t *indices)
552 ABL Y% B 311 Bk 45, FRIUA E view PNHY indices B8 I NAFIR IR . indices Wh25I35 1]
—A~ view->ndim &5 | LA,

int PyBuffer_FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)
[EVGE ABLEO T80 8 301 WA M6 W\ buf SIS len FA5H] view . fort WDASE 'C* 5 '
(XFRF C WA Bk Fortran KUK HIRT ) o BEHIETIRIE] O, HEREFRIE] -1 o

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

[EVFS7E ABLI-— 05 8 301 B A B4E. W sre S len “FATE) buf , BOATELLFATHMIEA . order WA
s& "CUELF B AT (T C XU Fortran U BT B AT R ) o IR O, S
iBEl -1,

LR len \= src->len W) bR HCRFAR Y

int PyObject_CopyData (PyObject *dest, PyObject *src)
[EVfE7 ABLI—5r & 301 iR B, X8R src 5 V1B dest ZefIX . W LATE C XUk B} Fortran JXA%
1 Gt X 2 [A] HEA T4 o
I IRIE] O, AR I iR

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

[EfS & ABI [—3B4> & 3.11 pe R B4s. 4 ETE R contiguous “EHTER B (NS order 5 "' Wk C
A%, 1R order 2y " F ' WIS Fortran X&) SRIEFE strides K04, #DI0R BA % E T8

int PyBuffer FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int flags)
[EVFEE ABL 550 @ 3.11 s A 46, A SRR Z o KR, %S HEEFEATFRANN len )
buf , FHHHRE readonly B GV, bug BEfERER— DTS E ).

SR flags FRTERIZERL . R R BUE 2T IR flag 35 8 NS IEA view, BR3E buf woh H ik, I H flag
i T PyBUF_WRITABLE ki,

I, B view—>o0bg KT exporter WS | HFf1& B 0, 0N, 5| % BufferError, ¥ view—>o0bj
N NULL Hk ] -1;

05 e R BT AEgetbufferproc B—3B%, W exporter W & T XS, I HOhGHE RGBT
%33 flags. TN, exporter WhjiJ& NULLS,
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7.8 EX&;41% F (Buffer Protocol)

1E 3.0 itz ZHE.

i 4L 2 Python 2 v [B5 AR I8 1 2 | APT f—if4). 7E Python 3 1, @ZIfi sk CACKAATE, [HiE L
5 2 BFILAMEAS A 2.x F2AG . B e X% i B 0 2 (AR TR 46, (R Sk sk 45 I BE 1 (export)
55 1 [0 R T JBUE Y8 17 A i (38

I, 2 & IR BE mpyobject GetBuffer() (8 /& A y* B w*x #& X 4 (formar code) W
WpyArg ParseTuple () ZHIeK) Y 1F Y 4 1 1 45 18] (buffer view), DA K 48 187 1w 45 ] ] 4 foe ik IR

WENPyBuffer Release () .

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
[EViE e ABI )4y Il — {48 1] o] A AERL A e A 2 MERRCAR RS O B FE . oby 5| b 03
¥ — J Bt (single-segment) “FICAR B % /M 1ET . SRR O, [ buffer i@ EIRCIRAENLE . % buffer_len
SUEEEE R R . [ME -1 SRR E TypeError.

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
[EVfE e ABL 1)y [al {48 1] 0 & A B Rk MERERC AR S O, B PR AR . oby 5| b SR B —
Bl S W . R o, [ buffer 3 e EROIEIEALE . H#F buffer_len e AR E RAREE . 1]
8 -1 [EHESSIRIRE TypeError,

int PyObject_CheckReadBuffer (PyObject *0)
[EVfEE ABL 0. MR o SO B— i BOWT SR W A m, WmIE 1, GRIEE 0. BEE—E e
AT I -
AR, W% eR e B R ORI R O [, (B LR L I o IR 3 A (i 100 M ol . S I e Aty

B PyObject_GetBuffer ().

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

[EVis e ABI ()B4 [l 0] ] B Ro I i 00 B TR . oby 5| SO JE ¥R ¥ — )3 BE 7 T 4187 [ /1
SRRl O, [V buffer SE ERUISHEALE, ELIF buffer_len 5 e [EIRRMH MR . M1 -1 [EIESERRIE
%€ TypeError,

7.8. EX{& 4% F (Buffer Protocol) 115



The Python/C API, $([) 3.12.3

116 Chapter 7. {5 ¥11 B (Abstract Objects Layer)



CHAPTER 8

AERYHtE

I 4 M ) e XA e 2 B i 1 Python #) (R Z(E), i B s AL (E) () 0 2 (08 40 &2 1M IEVR 2 A1) - 2
HIRARAE Python R E i 3] — A HE & 2 B EIE MR T, IR — e S e . flanf
fPyDict_Check () HHEsd— MR EEF UL, ARFEEEREFLUA Python ¥4 ZUEIRY” % (family tree)”,

Bl BERAEINAZ A AR T EAY A AE, EARZE AR GE NuLL. 2R NULL 1
AT RE S RO IR I S AT O B AR IS R Ik

8.1 EuEft

BB A4 Python ZU[EIY) {67 BL i (singleton) #J{4 None.

8.1.1 MR

type PyTypeObject
[EI7FR API f—3B45  (#[E)—18 R i% oA &4 (opaque struct)) . ST C G544 Fl T-443A built-in 2584,
PyTypeObject PyType_Type
[Ef5E ABL A 7r. X 2B T type XTAR M type object, EFE Python J2THIA type A FIIXE .
int PyType_Check (PyObject *0)
MRS 0 f—DRAG, WHEIRA: B ARMERB R A SR BL LB R [ R R . FEirf BT
HRIRM] 00 L pR HCRE B AT .
int PyType_CheckExact (PyObject *0)

R G 0 R— DRI G, (HAZARERIRS G T I BNGR AR, 7ERTA H B 0L TR ]
0. BEERECRE B AT -
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unsigned int PyType_ClearCache ()
[EIFEE ABL A — #0732 NIREAREA . IR MY HIRANRE .
unsigned long PyType_GetFlags (PyTypeObject *type)

[EViZ ABLIY)—#%0. 1&IA] type [ tp_flags Wbt . MERE T2 2R A Py _LIMITED _API ffiff]; Az
P TRERR o7 S B PR AE A Python K7 IR Z M AR FRRRE , (XS tp_flags ARBWTRIIFEAE < [ APL [H)—

Y
Added in version 3.2.

FE 3.4 A E: IR EIZEAPIAE R unsigned long i long.

PyObject *PyType_GetDict (PyTypeObject *type)
IR AR RN N TR 44 2518, EAEHARTE AT KA U (c1s.__dict_ ) &FF. XATRAK
BE#ETINtp_dict BI7a. 1R M7 HLphZi 24 12 s .

R BT T4 E IR AFIE S 40 E 5, 10X 883 5 N B B i F g )42 05 ) (B fad i At
FEi PyObject_GetAttr () ifjlA) HARE.,

P REHAE R BT AT H O RIZEBY Y 4 kS B s A ] tp_dict.
Added in version 3.12.

void PyType_Modified (PyTypeObject *type)

[EFS5E ABIL 17y MR RRHTA TR AT A R B AR ek B AT E X 28 2L 1 J
BT F BB 2 SR -

int PyType_AddWatcher (PyType_WatchCallback callback)

M caliback YERARBIES o IRF—NERBEEEID, BMIHE AN Py Type_watch () W
o R B (Flanscs Eanyal i Emes ID) |, WERE -1 FFE— 5.

Added in version 3.12.

int PyType_ClearWatcher (int watcher_id)

i watcher_id (2. HIJ/\}\PyType AddWatcher () iR[E]) FrFRiEAg watcher, FEHBFRE] 0, H A4S
(5 an watcher_id KgEyEM) &Il -1,

VAWM PyType_ClearWatcher W4 ANREM A Z 2 BIH Py Type_Addwatcher () BRI

watcher_id .
Added in version 3.12.
int PyType_Watch (int watcher_id, PyObject *type)

5 vype brid WO M. B4 Py Type_Modified () i type KAEEMRI Py Type Addwatcher () WK
T watcher_id W IR VA5 E A . (WIERAE type 19— RN ESAE U2 [BEATHH _PyType_Lookup () ,
Dl BB — I X — AN ST T BE R A AR L)

VAW K pyType_wWatch Hf 4t A B8 H A & 2 Bl W Py Type_Addwatcher () Fr ik bl 1y

watcher_id ,
Added in version 3.12.

typedef int (*PyType_WatchCallback)(PyObject *type)
SR M A2 [ 8] R ) 28 28

AT PAME L type B2 58Py Type Modified () FE type B H: MRO AT 2R o il s 12
BRI AT B P BT PR )T

Added in version 3.12.
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int PyType_HasFeature (PyTypeObject *o, int feature)

WRIEAUNS G 0 BEE T HFIE feature WIR[WHEZAE . SRAVRFE & H B4 ERHO AR A RN AY
int PyType_IS_GC (PyTypeObject *0)

UNSR R B GALEE T X EFRAGIN A S LR I B s XM B AR Py TPFLAGS_HAVE_GC.
int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)

SUE ABL 77 MR a 22 b 15 2AU5R o] B .

W R kAL r 28, XEWEH __subclasscheck__ () AXFE b LT H.
HPyobject_IsSubclass () FIFTH issubclass () FHAHHIFIEE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
EARAE: Areg . [EREE ABL iR KRB cp_alloc MR M. {4 H Python
RN A 23 BCATL A S 20 Bl — AN B S B R B A NS0 i 4k NULL.

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
AR #ray 4 0a. [FEE ABL 0. KRB R o _new AL AL FERS . T 28
Wtp_alloc FERLEEIE—HIRYSLH.

int PyType_Ready (PyTypeObject *type)

[EVFS7E ABLI— 70 A —PIRBUNR . XY S AEFTA KBS BRI PATE B TRRIAG L . HLeR
B TN IR RSN AR RO . BIIRHR ] 0, BORAE BRI R ] -1 H3eE— 57 .

fiE):  WRIESEEKSI T GC YU H TS by R AL R h R WAk Py TPFLAGS _HAVE_GC,
A B HACR S GC sl AHECHL, QRPN B R i S5 6% Py TPFLAGS_HAVE_GC
e BAE O GC ), BB ep_traverse AJfR.

PyObject *PyType_GetName (PyTypeObject *type)

W ARAE: Freg 4, [EESE ABLIY B4 G 301 A B4, R AR A4 FR. 2 A T B A
__name__ J&ME.

Added in version 3.11.

PyObject *PyType_GetQualName (PyTypeObject *type)

EMEAE: ey 4. [FREE ABL 3 8 311 rokB4s. IRBIZEBA IR E AR, 25T IRBEEAL)
_ _qualname__ J@1F.

Added in version 3.11.

void *PyType_GetSlot (PyTypeObject *type, int slot)
E)fa ABL—50 B 3.4 ok B4é. IR BIAEAETELA EAE O P R B £ . AREEH ) NULL, WIR
?é%i%%ﬁjﬁl NULL, B ZBRECA LA T ICTES o Ta T 7 0 5 R 4 R T e 40 31038 24 1) R 4
il
SR PyType _Slot.slot ZE W R slot ZHH..
Added in version 3.4.
1 3.10 U3 BE: PyType GetSlot () BAERMIDABEZ A RAL. TEICZ Hl, BRI HE LT,
PyObject *PyType_GetModule (PyTypeObject *type)
[EJfS & ABI [—3B4> B 3.10 e R B4s. IR\ 246 Py Type FromModuleAndSpec () BRI} %
I3 25 78 AL B4
SRR KERF 25 8 KA, MR TypeError H ik [H NULL,
U oBR B aE E B T R By Wk E PR R R OB B 3 YE R TR X FE W U7 O,

PyType_GetModule (Py_TYPE (self)) Bl BEAN <1k B i 0 9 45 . Py_TYPE (self) H] DA &2
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HEREH)—A TR, M FRIFA— & 25 M R B b @ L. S pycMethod T 4N
RO g U EMZE . WS Py Type_GetModuleByDef () T A XKICIEMH PyCMethod 1)
L.

Added in version 3.9.

void *PyType_GetModuleState (PyTypeObject *type)

5 2 ABL [1)—#B4r B 3.10 re A B 45, R KBB4 @ REMBRG 2RSS X4
IEPyType GetModule () LR I PyModule GetsState () HIREET L.

WA KBB4 0 BB, Wi % TypeError k[ NULL.
AR type A RERHBEHEIIRZS S NULL, W3R [E] NULL HANBCE 9 .
Added in version 3.9.

PyObject *PyType_GetModuleByDef (PyTypeObject *type, struct PyModuleDef *def)

R T 4 g i) PyModuleDe £ def QIERYEE—A LIS, FFiR [z
WERARFENB, W&T| % TypeError }ik[o] NULL,

MR BT & 5PyModule GetState () —i i DAEMAE L ¥ (W tp_init 8inb_add) K HAh
FESUT YRR R TCEEM I Py cMe t hod Y IR 1 R AL 3 1 3 A AR BB HOR 5

Added in version 3.11.

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

LT APL, B ATRELE/ M B T £ (5 A

SN E MRS E MR ASRAE
WA GRS S E BEE TR A RAARZE MR ] 1, B A0SR oA B B i AR 2 iR (]
0.

Added in version 3.12.

BB S EC R

T R BN SR AT BT R B E L

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

*bases)
[EVfZ7E ABL )50 B 3.12 iR AR B4E. R4 spec (B W.Py_TPFLAGS_HEAPTYPE) Q@I iR [A]—/-3

TG metaclass [l T 45 2RI 5 . 2Y metaclass >F NULL B}, JUZRIRAE H bases (B W1 bases )
NULL WJRA: H Py_tp_base[s] FL, ULF30).

ANZFFEE tp_new e, BRIE tp_new N NULL, (T FI%, HAth PyType_From* pRELSIF
iifriéﬁfn%o)”zﬁﬂ%@ﬂlﬁ tp_new, HRESECRTZIEMVITAIL . XEERTCRE 957 F 3 7E Python 3.14+
g 1k S

bases ZH W K AR B HZ B LR AR Z AR oAl . W bases iy NULL, T4
Py_tp_bases &1, WFAZAE (L NULL, WIS Py_ip_base ¥V . WA ZAE LR FE A NULL,
AR H object,

module Z KA W A0 T 288 FEIREER . B b — MR 4 BN NULL. AR A N NULL,

W RARIR 2 B R IR BT 2R 2 B AE 2 JElid Py Type_GetModule () RREL. XA RIKBLHA AT
TRYK; BN IEMRE .
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IR EASTER R FIH Py Type_Ready ().
TR IR R AR S VCECA T type () BV class i8R M. XA PR IL 288028,
iR type (LK) MAZ PyType_From* pREL. FEjlHi:
s __new__ () ARAEHE LGN (BUMPHN type. _new ).
o _init_ () RNAEHZ LR,
e __init_subclass__ () NETEAR 2K A
e _ set_name__ () ATEFIFEAE FIHH .
Added in version 3.12.
PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
EMEAE: #rey 408, [FEIfS 0 ABL 504 & 3.10 pr A Bl44. Z5fEJA PyType_FromMetaclass (NULL,
module, spec, bases),
Added in version 3.9.
T 3.10 WA 58 5 G pR BN AR 3 52— B SR AN bases ZHF#:3Z2 NULL /20 tp_doc ffi.
TE 3.12 WU 82 5 % R BOAE AT DAFR B0 1 5 Frd ik A S AR X B i e 26 . TR Z BT, H2xak [l
type .
JCKRM tp_new X9t Bvk . XATRERECRERNWILGIL. RIEITTREF tp_new FZRIIMBOIECHFHH]
¥ HLAE Python 3.14+ HU§ R gk Ao i .
PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
EMRE: #Frag 4, [ESE ABL—304 B 3.3 R B4S. &8 PyType_FromMetaclass (NULL,
NULL, spec, bases),
Added in version 3.3.
TE 3.12 WU 8T % R BORAE AT DAER BN F 60 1] -5 B4 ik i B AR X R i e 26 . FEZ ml, H ik [a]
type S,
KM to_new ¥ 2ok . XFHEFECRN TRV . QIEITTKREE cp_new WZRIMBEEC T
H- HAE Python 3.14+ Ff AR LA 7214
PyObject *PyType_FromSpec (PyType_Spec *spec)
EMRE: #reh 48, [FE0 ABL I —304). Z{8A PyType_FromMetaclass (NULL, NULL, spec,
NULL) »
T 3.12 i A SE T 2% pR BOAE AT DAFREN I GE T 5 Py_tp_base[s] R 2 BEAYELARXT W A 0. FELE
ZHl, A&k type 56,
JCEM tp_new X59f Zok . XAREREATENWIGIL. SIEITCKES tp_new BZERIMIEC M
H HAE Python 3. 14+ HEREAR TR FL1F
type PyType_Spec
[EfE ABLf—#4> (L& PR RE ) . & DR AR ZE k.
const char *name
%@ﬁg%@ﬁ(, Fﬁﬂé&EPyTypeObject .tp_name,
int basicsize
WHRRIEEL, WIPATEAT R B E LI RN BT IREPyTypeObject . tp_basicsize,
WMENE, NIEEN YK tp _basicsize,

WSRO R, T DA 2 N (R S E R R KPR E E) R X B . il
MPyObject_GetTypeData () FKARBUBIL T AR ) 12K % B ATFRIFRE .
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TE 302 MUK S fEZ AR Y, IFBEARE N %k
int itemsize

A[AR RN B P —ATERR KN, PAFEAT NS, I TiXE Py TypeObject . tp itemsize, ¥
HHNESM tp_itemsize XY,

WRNE, MEdKtp itemsize, P BRI KNSR BEIH), Ry Le Al H [
TENMFL R BRI AT AR RN AT, XRS5 2R B E @ RN N ES . TR Ik 4,
HAEFEATER T A A4EK itemsize:

o HEHRRAEIOMG (B cp i censize).,
o K PyType Spec.basicsize NIEAH, FMHERM NS RZ2EHM.
« T KM Py Type_Spec.basicsize N2, RTINS EEVILHIN NI
« HffPy TPFLAGS_ITEMS_AT_ END JfF5.
unsigned int £lags
RAR, HREEPyTypeObject.tp_flags.
WA B E Py_TPFLAGS_HEAPTYPE Jf#%, W PyType FromSpecWithBases () &xHaE
E.
PyType_Slot *slots
PyType_ Slot Z5HIRIERAL. PAFFIRREQI(E {0, NULL} SR,
BEAMERL ID 24 P E—
type PyType_Slot
i%i;;r ABLJ—il7r (@&PAMR) - &R TR R as A, a8 — (L ID fl—4>
gE .

int slot
{7 ID.

oy ID W 2% % 1B B 45 W KpPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods FlPyAsyncMethods HJ o Bt 44 Mt

—A>Py_HiZR. 2GR, B
e Py_tp_dealloc B PyTypeObject.tp _dealloc
e Py_nb_add ¥ PyNumberMethods.nb_add
e Py_sq_length ik EPySequenceMethods.sq_length
T “offset” FEAW APy Type _Slot Rk 'HE:
e tp_weaklistoffset (WRAFERH M Py _TPFLAGS MANAGED_WEAKREF)

e tp dictoffset (WIRWEE, FH Py _TPFLAGS_MANAGED_DICT)

e tp vectorcall_ offset (¥ i PyMemberDef H 0]
"_vectorcalloffset_")

MR TGSl MANAGED JEEFR (B40, X7 vectorcall B2 4 T 3 #54-T* Python 3.12
MICA), TE1EPy_tp_members FIG5E offset. %2 W PyMemberDef documenta-
tion,

DA F BEAE B 2 B B 58 A AN AT 3
e tp_vectorcall (M tp_new fil/&tp_init)

o WNERFEL: tp_dict, tp_mro, tp_cache, tp_subclasses fltp_weaklist,
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TERE-E PR E Py_tp_bases B{ Py_tp_base AIRESAH @, N TGRS, 35
M PyType FromSpecWithBases () [ bases 5.

16 3.9 iMBETE: PyBufferProcs WMEYRENI W BERTEANSZIR APT ik &

JE 311 R TE: BifEbf _getbuffer fllbf_releasebuffer FHE< % API ],
void *pfunc

SAEOI BN . TERZEAE T, R a m R g Ha 5 .

Py_tp_doc PASMIYRE(ZIS AR NULL.

8.1.2 None ¥if¥

Iﬁ{I &, Python/C API I ¥%4A HHE /A H None [Py TypeObject, HT None @B, MAXT5 bR
5 (FECIEFTPHA == B84) sE¥ T, BTHEREFEEA PyNone_Check () HAL.

PyObject *Py_None
Python None X4, FRT{H. ZNRIEE LM VEH HIE K AVETS .
TE 312 RS Py None [EIAJEN (immortal),

Py_RETURN_NONE
M—A~REGR B Py_None,

8.2 B{E¥MIF

8.2.1 BRI

JIT A BB L A K AT B R RO 42
R, K Z %0 PyLong_as* API #f£xi& il (return type)-1, X 55 FHEX D . XK
M PyErr_Occurred () FMMPAX .
type PyLongObject

%Iﬁﬁ APL [f)—3B4y  (#[E)—18 Ri% PR & ¥ (opaque struct)) . 357 Python #EOW 4 Pyobject T2
PyTypeObject PyLong_Type

[EfE 5 ABL 13484, iXNPyTypeobiect 5L F R Python R %A, 5 Python i&E 5 1 int
A

int PyLong_Check (PyObject *p)
WRBHGE PyLongObject B PyLongObject WY FHRAL, MR True. Z%pR%—E REMS AT I
int PyLong_CheckExact (PyObject *p)

WARHBHE T PyLongObject, (HAREPyLongObject WFRBINER M EAE . HREUEE 2Tk
7o

PyObject *PyLong_FromLong (long v)
A Ared 8. ERUE ABL i) l v B — Py LongObject XA, KIITIA M NULL

MET LIS — RO R, B E -5 Ml 256 Z AW ITA BB S . A AIE— AT X
[ int 15, SEPRS RS2 EA X RIG .
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PyObject *PyLong_FromUnsignedLong (unsigned long v)

EMEAE: #ay 408, [ERUE ABLIG). BT Cunsigned long iB[El—A#iiPyLongobject Xt
%, KRR NULL.

PyObject *PyLong_FromSsize_t (Py_ssize_t V)

EMRAE: Freg 4 e, [EfEE ABLE)—#45. i C Py_ssize_t RE—AHHyPyLongObject X4, &
3R ] NULL

PyObject *PyLong_FromSize_t (size_t V)
wIEAE: #rag 48, [ ABL—#B5r i C size_t iREl—ANHAPyLongObject X5, JRIKN
X [F] NULL ,

PyObject *PyLong_FromLongLong (long long v)
=AM #rah 408, [EfEE ABL—i4r. HT C long long iRl —ANHi) Py LongObject , R}
J& 8] NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)

B AR AE: #rey 4, [EfEE ABI [ — %4, X T C unsigned long long iR Ja] — 4~
MPyLongObject X]L% SR [A] NULL,

PyObject *PyLong_FromDouble (double v)

AR ey 4. [EEE ABLAY—EB5r. B v BIBBER R M —AN B Py LongOb ject X4, RIK
JJ3% /] NULL

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

EIMEAE #7488, [E)F5E ABL 04 ARYE str FAFEREIR Bl — AN Py LongObject, ERHRYE
base 15 & W B MRE, BURAE RN IR 1] NULL. 115 pend &Ky NULL, WIXERGENI; *pend Y5451 str
TR R A R AR 1055 — D IOV PR AT AR base 2 0, W sor Rififi A integers 22 SR 1€
TR, EZTHHBASZI /5] & ValueError, W base Nk 0, WLAZIHE 2 Fil 36, 43
FEXWIAME . TP FIA R 1 25 4% DA SRR /s A 2 Ja FEhS 2 [ 1) $Tiﬁ]@é4ﬂ}i” 38 ﬂﬂ%&ﬁﬁ(ﬁ%
5 sor PR FIR R 2548 2 )5 AL NULL 2558, KF5| % ValueError.

h=%:

Python 5§ int.to_bytes () Ml int.from bytes () T PyLongobiect F/MFETrEH 2 18] DA
256 NHEBATI AR . IR AE PyObject _CallMethod () I CIHIEAT.

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
BB #9408, B u FY Unicode =g 4 540k Python #(H .
Added in version 3.3.

PyObject *PyLong_FromVoidPtr (void *p)

w AR A FT ey & e, .ﬁf}t ABIL [y — ¥ 55 M 46 %t p 8] 8 — 4> Python # %4, W] DA fif
M PyLong AsVoidPtr () iR Fa4HE.

long PyLong_AsLong (PyObject *obj)

EF55E ABI -4 & [A] obj 1Y C long FnTER . QIR obj NiEPyLongobject WISEHI, M4
FAH __index_ () ¥ (WIRAFE) KHELW Py Longobject,

AR obj EMEH T Long MYHUEER W £x5| % OverflowError,
AR -1 o A PyErr Occurred () R HARF#E .

1 3.8 MU sE T QAR W BRG] __index_ (),

TE 3.10 MRS R BCIF AR __int_ O .
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long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
[E)fd ABL 157 i&[H] obj i) C Long FrnEa. W obj NI&PyLongobject WS, W2 5eiH
AR __index__ () Jrik (WERAFAE) FFHEEH N PyLongObject.,

W obj E KT LONG_MAX B{/NT LONG_MIN, N&H *overflow 43 3E M 1 88 -1, FfR[E -1; &
N, X5 *overflow Eoh 0. HNSRE & A HA S5 W45 HUAE *overflow #oh 0 Ik [H] -1,

HARWRIE -1 o M PyErr_Occurred () i BAA M,
T 3.8 UM AAEE: QUARVTRERFEA] __index_ ().
TE 3.10 RS IR AR ARG __int__ ()

long long PyLong_AsLongLong (PyObject *obj)

S ABIL 7. iR [H] obj ) C long long FRIE . W obj RidPyLongObject [SEH, N
SOEVARIL __index_ () YA (WRAFLE) RHE K PyLongObject.,

W obj (HAHH, long long WEUETLFEI N &G % OverflowError,
AR -1 o M PyErr_Occurred () ¥ BRI,

1 3.8 BRWAATE: QAR ATRERFHEH] __index_ ().

T 3.10 JiREGEE T HBRECH A __int__ ().

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)

[EJFS7E ABI )43 3& M obj 1) C long long FRIEs. MR obj RjgPyLongobject LA, M)
KM __index_ () Tk (ARAFAE) KHEA N PyLongObject,

2R obj W{E KT LLONG_MAX 5{/NT* LLONG_MIN, MI&HE *overflow 435k 1 8% -1, Ifi&E -1;
T, Rf *overflow BRy 0. UNHRE K A HAth S35 W 5 R “overflow B h 0 FfaR A -1,

AR R -1 o M PyErr_Occurred () HH A4 M.
Added in version 3.2.

5 3.8 MBS MR ATRERFEN __index__ ().

e 3.10 RS T KB FEBE __int__ O .

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
[V ABLY—i55. 1& 18] pylong 1Y) C 1 H Py_ssize t JEa. pylong IbJi/E PyLongObject I5EH).
W pylong BEHRH TPy _ssize_t WHEETEE N £5] % OverflowError,
HBEENERE -1 . W PyErr Occurred () ¥H BRI,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)

[EFZ 5 ABI [#—3B4. 3R] pylong i) C unsigned long ERIER. pylong UFEPyLongObject 1
S

R pylong BEARHE T unsigned long WHUYETLEINS5]% OverflowError,
HEERFRE] (unsigned long) -1, A PyErr Occurred () PER|EAAR ) E,
size_t PyLong_AsSize_t (PyObject *pylong)
(Vi ABL (15— 4. i& [0l pylong 1) C 155 size_t JEa. pylong WAligPyLongObject I5LHI.
W2 pylong WIEER T size_t MMUETEHEI£5] % OverflowError,
AR (size_t) -1, iFIHPyErr_Occurred () FEHIHAAEL,
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unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
[Ef% /& ABI ff) — #6 4% 3% [l pylong 1y C unsigned long long % ik J 3t pylong @6 70
EPyLongObject HISLH.,

W pylong W{EABH unsigned long long [WEYETEEIN£E| % OverflowError.,

HEERFR ] (unsigned long long) -1, iHFIHPyErr_Occurred () PES|E K A,

FE 3.1 RS E  IULE pylong N E S % OverflowError, [MiARE TypeError,
unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

[EJfSE ABI (15— #4531l oby EI"J Cunsigned long F/REN. WIR obj AN@PyLongObject 5L
B, WSS __index__ () Jrik (WERAFHE) A PyLongobject.

TR obj E’J{Eiﬁzﬂﬁunsmned long MIBUAETLRE, MR EHZEXT ULONG_MAX + 1 SR REL.
SR (unsigned long) -1, EFIHPyErr_Occurred () PEHIEAKFI,

TE 3.8 MUAREE: QAR ATRERFH] __index_ ().

FE 3.10 S HRECKH R TR __int__ ()

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

[EFZ 5 ABI 13845 &[] obj 17y C un51gned long long FRERX. WHE obj NEPyLongObject
LB, WA __index_ () Bk (WRALE) R R PyLongobject,

WA obj WEMEH T unsigned long long WHBUETER, WER[EHZEXT ULLONG_MAX + 1 3RAK[)
REL

R[] (unsigned long long) -1, MM PyErr Occurred () Hul R A M.
TE 3.8 A WUARATRERF ] __index_ ().
T 3.10 MU BE B R BCI AR __int_ O .
double PyLong_AsDouble (PyObject *pylong)
[EJf55 ABI 154 3R [5] pylong ) C double FRER . pylong Whiiij&PyLongObject HYSEH.
W pylong HEARH T double HBUETEREIN£E| % OverflowError,
eI RE -1.0 , WFAPyErr_Occurred () PRl AR,

void *PyLong_AsVoidPtr (PyObject *pylong)
BV ABI 1yt 53. #§—A~ Python BE¥J pylong Fetfihy C void 4%1. MR pylong TEAEBREAS:, NNy
5|k OverflowError. X HEH TIRIE¥EITPyLong FromVoidPtr () A EMEFEA— 1] Y
void f8%}
AR [E] NULL, M PyErr_Occurred () HEHIAM M.

int PyUnstable_Long_IsCompact (const PyLongObject *op)

BT AP, T REE/INUAR B 1P EVA A st

(Lma

5

W op H BB A NGRIE] 1, 3R [E] 0,

1M bR B A5 S 3 50 e 1 BB Y G B ARG AT DA S BNEE B P PR AR o X T R R R A
HlPyUnstable_Long CompactValue (); %T HAMENFLR NPyLong As* R ELE I H int.
to_bytes ().

BT AINSEE XK 2 B oA i 2 m] LAZZ W
FARA VIR WA S T o T 5 B 3 T e e A i
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Py_ssize_t PyUnstable_Long_CompactValue (const PyLongObject *op)

R TALE AP, BT/ A B EA T 0 B

WA op NEEER, WPyUnstable Long_ TsCompact () FFifisEr), WHREEHIE .
FEHABIEO R, R BE R A E LAY

8.2.2 Boolean (fi#k) ¥k

Python H1[J boolean ;& DAEE # THRAEML AR B . HAEPy_False Py True Wiff] boolean, K —fikny %
7 ANEIR b8 X EIAS 85 7 boolean., {H 31 [E £E (macro) J& 1] A .

PyTypeObject PyBool_Type

[EJfSE ABL 19—y, X APyTypeobject HSEHIfLK—> Python i /RFAL; &5 Python JZ I 1)
bool ZMFEMXFER .

int PyBool_Check (PyObject *0)

188 0 YRIEIE Py 5001 Type MMM, Mom=Ae & i B .
PyObject *Py_False

Python [f) False #J{*. HHHEG LA BE Y (immortal).
TE 302 MU T Py False [FEIRIM.
PyObject *Py_True

Python [¥] True #){4. W PHEA (B4 vk BIEV AW (immortal) .
16 312 SRS TE: Py True B,
Py _RETURN_FALSE

Rl Py _False.,
Py_RETURN_TRUE

R Py True,

PyObject *PyBool_FromLong (long v)
WA a4, [ ABLIK- 50 AR v B BMEREE Py True i Py _False,

8.2.3 ;ZE:8 (Floating Point) ¥4

type PyFloatObject
XA C A pyobject (TR K4 Python i# mEOM 4 .

PyTypeObject PyFloat_Type
[EfE7E ABLY—r. X@ANET C Py Typeobject [t Python 7 H ALK SLH]. {E Python
JRTHRYRAL £loat 2l — R 4.

int PyFloat_Check (PyObject *p)

WREMSEZ— " PyFloatObject B PyFloatObject [T RBMNLREEA. HLEREUEZ 2
AT
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int PyFloat_CheckExact (PyObject *p)
WREMSER—PyFloatobject [HARPyFloatObject W FIBMR M EAE . HREE 22
AT«

PyObject *PyFloat_FromString (PyObject *str)

B4 ey %88, [EFEE ABL 0. ARYEFZAFER str fY(EAIE—APyFloatobject, RIKHHER
[H] NULL,

PyObject *PyFloat_FromDouble (double v)
AR Arag 0. [ERTE ABLIY- 05 MR v QI APyFloatobject W4, KRIKHRH NULL,
double PyFloat_AsDouble (PyObject *pyfloat)
[EVf5 7 ABL 11— 55 3R 8] pyfloar [ N 751 C double FRTEA. MR pyfloar A& — A~ Python
FRBRMERERE __float_ () H¥E, WLIETHM My KK pyfloar 73 R 7% 8. i
__float__ () REXMKFMERE __index_ (). M EFERMBIRFRE 1.0, KT K EN
MM PyErr_Occurred () RAMAR.
5 3.8 AYSEEE: MURATRERFRT __index_ ().
double PyFloat_AS_DOUBLE ( PyObject *pyfloat)
&1 pyfloat ¥) C double FIRTE, (EAMFHHRRIN .
PyObject *PyFloat_GetInfo (void)
EARE: ey srg. [EFEE ABLH—4. IR W —A structseq 24, H a8 K float MHERE. &/
EAERMERNEE . BRI float . h B—AMRj A%
double PyFloat_GetMax ()
[ElfE ABL1—45. 3R [0 C double JEIW IR KW KA FLIE R4 DBL_MAX
double PyFloat_GetMin ()
SUE ABI—77). &[] C double JEA R/ NEMALIE R F% DBL_MIN .

TaSHaR

TS AR BRI TS T 5 B @ R0 SRR A 8 717 H3 . Pack BIFEMRYE C double j7/E
FATER, T Unpack BIRRARPEXFER) 747537742 C double. JG%K (2,4 or 8) FHF A5 R i 45 4L

FERA {25 1] IEEE 754 #5510 F- 5 _EiX 28 MU o 75 DU ELRF R SE BRI« A AT F, 2 F ks S IEEE
754 binary16 kg EAR A ], 4 P74 (32 i) 5 TEEE 754 binary32 BUREERGUMIA], 17 8 55 A% =5
IEEE 754 XU BERE AR, i INF A1 NaN (MIER-F-SAFAE X PIRMED) RS2 RS AERE, K 47 IEEE
INF 5 NaN () 737 R ATAR R 251 K — A5 .

FEHA7 H IEEE 754 Jr SCRFISE AR, SO RBIESTERIN IE IEEE -5 E, A2Ira i EMENHT t; R
AHERAEE, sCE/NESTER AR IEEE -6 1, WARITA WEAESR L. FEXM LT KBS
—HRIF R AR (TR,

Added in version 3.11.
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TREH

FIEBIRESEA 2,4 5 8 NFHT, MpHFih. lej2—A> int S50, WAL A /N A% 28 FEEEH
ST G T, T p+l, p+3 B p+6 p+7) MR AIEZAE, A0 RARAE T K i e =X GREGT e Bine, {7
T p) W /2, PY_BIG_ENDIAN & & A8 T AN T 75 K P AL igs BT 1, fE/N P b Bl
BT 0,

R EME: AER—UIEFEN 0, QRN -1 OF&RE— 15, &KAEN OverflowError),
1e4F IEEE -5 _EAFAEm A [
* Q2R x 2y NaN 57055 KM R AT ok 8 i
* —0.0 Ml +0. 0 KF A A 1 T HR
int PyFloat_Pack2 (double x, unsigned char *p, int le)
- C double F] 634 IEEE 754 binary16 248 E g .
int PyFloat_Pack4 (double x, unsigned char *p, int le)
% C double ]34 IEEE 754 binary32 HufEitg =X,

int PyFloat_Pack8 (double x, unsigned char *p, int le)
¥ C double 434 IEEE 754 binary64 XUKS A% 2.

REE

FREOIFER TN 2, 4 5 8 Y, M p Tl lej@—> int 5, QERTHER I/ N e X FEEGR I TirE
JaM, BT p+l, p+3 Bp+6 Ml p+7) WHRONAEERME, WS KunE ks GERGR A eI, (2T p) W)
HWAZE. PY_BIG_ENDIAN F R BN TR AN K P Bes EA5T 1, e/ Ab B )
T 0,

R EE: L5 double. HAEET, IREIMESR -1.0 HPyErr Occurred() HEAH Of R E— R4,
KA HE N OverflowError),

WY RPAEAE TERE V- LI HOMHEA R 3R NaN U7 KI5 e
double PyFloat_Unpack2 (const unsigned char *p, int le)

¥4 IEEE 754 binary16 45845 =04 C double.
double PyFloat_Unpack4 (const unsigned char *p, int le)

¥ IEEE 754 binary32 Bk A% =04 C double.

double PyFloat_Unpack8 (const unsigned char *p, int le)
¢ IEEE 754 binary64 SURE EE#% 404 C double,

8.2.4 [Fgiinfs

fit C APLZiCF, Python 4 [EVH (14 B AR EI i RE A Rl Z4(E): — 7 J2 24 B % Python 254 Python #1{4:, 5
— TR RN E R C &M, APLEAL T HLW & /B .
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) C BN EH

YRR, 2iE SR 2 MUE e MRS SR 0 Y R SR 4R 1A (Dy value) AT, TS S22 18 R A HL
TH2 18 (dereference) T . EFEEEAR APL HflE—201 .

type Py_complex

Hi13 77 Python [E1BCY) {12 BUH R C &5HE. o2 S PRIEISCY {14 o 2N 75 R 6 6 ) 8 AR 2 B
KT A s . EERE:

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)

PA C Hypy_complex FoniBa Al wifEE 2 Al .
Py_complex _Py_c_diff (Py_complex left, Py_complex right)

PAC I Py_complex 3R A m] 3 s i [E 3 1 22
Py_complex _Py_c_neg (Py_complex num)

PAC 1Py _complex R B A EEEL num (14 S H (negation) .
Py_complex _Py_c_prod (Py_complex left, Py_complex right)

PAC I Py_complex R a2 m] 3 s i [ o e i «
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)

PAC 1 Py_complesx o A nl i A E Hur i .

AR divisor [F) null, HI 75356 [0 HEEFH errno 5% E([E EDOM,
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)

A C iypy_complex FRTEA I num () exp I7HI AR

AR num (B null B exp A2 IEEH, R & P EEH errno 80(E EDOM.

{EE] Python ${4#)F/%

type PyComplexObject
M Pyobject T HEMZE—{H Python [EHH{4.

PyTypeObject PyComplex_Type
5 ABLIY—#R%r. B Py Typeobject K E K1t FE Python [E1#ZU(E], ‘& &1 Python Jg H'[¥) complex
s [l — (.

int PyComplex_Check (PyObject *p)

MR HG ¥ 2 —(fpyComplexObject B jtPyComplexObject HIFHIE], HIEH{H true, 5%
WSS

int PyComplex_CheckExact (PyObject *p)

R HE | R —{fPyCcomplexObject, BARREPyComplexObject [WFHIE], HI€ralf true, &1
ERWN PN

PyObject *PyComplex_FromCComplex (Py_complex v)
AR #Ta9 %M. € CIYPy_complex (HEN.—HiY Python EIH{4.
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PyObject *PyComplex_FromDoubles (double real, double imag)
EMRE: #eg 28, S E ABI 554 1 real F imag Al {E—EF PyComplexObject Y.
double PyComplex_RealAsDouble (PyObject *op)
[EVE a2 ABI (15— %543 A C 1) double JE[ul{H op 1 EEHE.
double PyComplex_ImagAsDouble (PyObject *op)
[EJfE5 ABI 54 #% op IIERBIEE] C 1) double [u]{#,
Py_complex PyComplex_AsCComplex (PyObject *op)
[EMEE# op BIPy_complex {H.

R op A2 Python [E1 ¥4 14, (HA —M __complex_ () Jyik, HIWE Jo&WEm % vk op 1
Python EI# 4. tH __complex_ () EIREFR, MEEERHES _ float_ (). fIHE
__float__ () KEFK, HIeEEMEE _ index (). MR, 7 ERIE -1. 0 fEEEHYE.

TE 3.8 ieay s o R AR __index_ ().

3 ol

JFFVA I — R EAE AT — R S 1 BOE I R Python § 5 A e ZUE P 1.

8.3.1 (i Y% (Bytes Objects)

X LE R A AT — P T B S AN T — AR T BRI S A 251 % TypeError.

type PyBytesObject
EANPyObject 1 THRMETR > Python FH A4

PyTypeObject PyBytes_Type
[EJfSE ABLY- 4. PyTypeObject HySEHIZK A Python 5224, 7E Python ZTHEF bytes
S M A XT 42 .

int PyBytes_Check (PyObject *0)
WX 0 /22— bytes MR B bytes AU -FAAU Y S WK M FLAH . R USSR 2 AT

int PyBytes_CheckExact (PyObject *0)
WERXFS 0 22— bytes XFRHAZ bytes AU AU LB MR I LA . MR EUR & & AT

PyObject *PyBytes_FromString (const char *v)
AR Frag 4R, [EIRE ABLIY— 0 NIRRT —ADPAFAFER v RIA BB TR g, K
IR B NULL. JEZ v ANA[H NULL; BEASHRA .

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
AR ey 4. [ ABL 5. RINHHR I —ANAFAFER v I EIA R (H HACEES len 137
TEHXIG, RIGNRE NULL. #5R v oy NULL, WEAKIER LT B X RN .

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

AR Frag 4. [EFSE ABL ) #2—A> Cprintf () WS formar F4F R FIR] A B 1)
SR, ITELER Python T R AT Y K/ INFIR Bl B EUEZA% AL G B AT BT 5 . AR EE I S Eu
MR C FAI HAUE IS format “FA5 B S A AR B o FSRVFRE R 81 20 4
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| H&RFRF | R | ER
%% n/a M F% FHF
$c int —NFA, R CHEHE A
sd int L/ print £ ("°/d") K
Su unsigned int SAEA print £ ("sum) Pae 1321
$1d long S5 i prlntf("°ld") :
$1u unsigned long | Z{E Y printf ("$1u").!
$zd Py_ssize_t | Z{8iA printf ("%zd").!
$zu size_t LB print £ ("%zu ).!
%1 int SEfETA print £ ("%i").!
$x int LEN print £ ("° vyl
%s const char* PA null 2% [F44 1) C 245504,
sp const void* —A~ CHE M T A#ERFRIER . BEASEN T printf ("sp") HE
XPRAFEE 0x 3k, NMBRGFH L print £ 124,

;‘EP& IR TR 2 FERHSE TR R WA R H SRR, HEFTAZ RIS
PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
e E: #rag 48, [BDEE ABLY) ). HPyBytes Fromrormat () SEAAMFE, BRTEREMA
PyObject *PyBytes_FromObject (PyObject *0)
AR Fred g0 [EEE ABLIY— 0 SR MIF A RN LG XX 4 *o*.
Py_ssize_t PyBytes_Size (PyObject *0)
[EVfSE ABL-— 55 R FTXTR *o* iR B
Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
Kl TryBytes_size (), (HRAMHRBAGI
char *PyBytes_AsString (PyObject ¥0)
[EVig e ABI f)—&B 45 iIZIElXTDOB’JV\JﬁEI‘J%‘ET%Jr AREHR ] o NG X, Hifd len (o) +
LATA . X e— DTN, MERTAAE A7 . A il AL Ak
B, BRARERIfE PyBytes_ FromStringAndslze (NULL, size) QUAAN%. & RATHAH
. SR o AAR A FATHRXG, WpyBytes AsString () ¥fiRlE] NULL 5| % TypeError.
char *PyBytes_AS_STRING (PyObject *string)
KT PyBytes_AsString (), (HREANHHRKI .
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
[EIFE5E ABL (7. GBI i A8 5 buffer Fl length iR [0S obj AZEAE ARG NEE . ISR ]
0,

WA length 2 NULL, P47 X GO AW S AR 25575 RS, WHZ R ECR & Il -1 5] %

ValueError,

M IXFG I obj I INFREN, BHRRBEST —NFIMIEFETT ORBEAE length 247) o ZEE AR E
AR R, BRIEENIE ] PyBytes_FromStringAndSize (NULL, size) A%, B
ANATHAE . TR obj ARAN R —DFATERRR, WPyBytes AsStringAndSize () ¥R -1
HE| % TypeError,

16 3.5 HUASERE: DART, 245950 R A i BUR AR 2 P55 % TypeError,

VST (d, u, Id, lu, zd, zu, i, x): MSAHEER, 0 FEHbRERARN.
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void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
(Vi ABL (Y3555 £ *bytes MRIEFTI T RS, HA @Sl ng] bytes 1¥) newpart [FINZS; A
TRFPAFERITI o X bytes JRERIT ] HIFFR . AR TCIEQIEEHIXTR . Xt bytes YIRS ATIRF 5 257
H. *bytes (R NULL s HREAC B 24 1) 529

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
[V ABLIY-745. 7E *bytes AP FITERXTS, HA SR INE bytes 1) newpart 1) %5 .
BEHASRFREHIONS newpart Wystrong reference (BT HTHED -

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

MO EATER RN — s, B RTINS B USO8 A E AT BT 4 AR
T ERAE AR Y A B AR AT (5 5 3. SR AT ER RS A5 | T BOR R — DU P O ek
PR B A— DA T BX R AR R value (BERTRERBEB A ), HAEARERIH AN M4
i, *bytes YFAFRCEAS KNG I FATERXT G IR ] 05 *bytes WA bk P RE -5 Hodig A(E AR IR . QR S8
AYBLIRIE, W) #bytes b1 S T B AT GORABEIRUAN A0 BC , *bytes 2450 NULL, [A]Afi% B MemoryError
I -1,

8.3.2 {u i bEF ¥4 (Byte Array Objects)

type PyByteArrayObject
i pyobject MFRIERFE T Python (1) TCAH M5 W14
PyTypeObject PyByteArray_Type

[EJfS7E ABL 145 5@flpy Typeobject HIEHIAE T Python (ALICAL IS ZU(E]; £ Python Jg
i) bytearray [EFE—f@¥{F.

DIREESR

int PyByteArray_Check (PyObject *0)
WERYIE o R— AT Y1, s 2 Aoc M BE 7 RE B H), R R
e B IIAT .

int PyByteArray_ CheckExact (PyObject *¥0)

WERPT 0 J&— MR CAL A 1, BN ACH S HER TRHEM 61, AR EEE. R
T IR EHAT .

Ef# APl Hx

PyObject *PyByteArray_FromObject (PyObject *0)
AR Fray 04, [EREE ABLI—H . AR o MIE—H ALCAL S Yt [EVEE T 4 fer
3k (buffer protocol).

PyObject *PyByteArray FromStringAndSize (const char *string, Py_ssize_t len)
AR ey ik, [EFE ABLIY- B4 4E sming S HARPE len FSL— BB CLTCALES 1. #ik
S [l £ NULL,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
;3]4%4&3 ey 408, [EFEE ABLI—05). EEATCHLMS a 7 b, [EIEE— {15 & L 9 3 oA e

e

Py_ssize_t PyByteArray_Size (PyObject *bytearray)

[E)f5 ABI (1)) FEMARE) NULL 35452458, [l byrearray [ R/,
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char *PyByteArray_AsString (PyObject *bytearray)

[EIFEE ABLf— 7y TEMRAL R G E NULL $8E34%, 1 bytearray i [E1 [0 (HEIF TS o - [o] (314 i 1)
MR M —E = Ao

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)

[EFE 52 ABI 13045 % bytearray A EIRREEE 1E I/ N HE(E] len.,

EX

TS E AR T A A BGH EMAGRAEREE.

char *PyByteArray_AS_STRING (PyObject *bytearray)
BipyByteArray AsString () B, {BEG RIS .

Py_ssize_t PyByteArray_GET_SIZE (PyObject *bytearray)
HilpyByteArray Size () 3L, {HEA S .

8.3.3 Unicode {4 Ei {5 #7528
Unicode 35
H M python3.3 #1528 T PEP 393 PASK, Unicode X 44E NERHE AR m B, PAEYE LR N ARCR A [R] B

AL F5EEE L) Unicode F45% X]‘ T RS S EAG T 128, 256 B 65536 MF4FH, A —Sedukiin; 7
N, AR SR T 1114112 (X2 5224 HY Unicode 5] )

UTF-8 F/R ¥ 7 B I 474 Unicode X4,

filEl: py_UNTCODE FIRIEATE Python 3.12 i[RI # 7M1 APL —EHFER T, #Fd PEP 623 ASRIFEL(F
S

Unicode 3%

PAF 52 3T Python " Unicode SZFH)E A% Unicode %4 25#
type Py_UCS4
type Py_UCS2
type Py_UCS1

B ABI 1300, X SRR 2 AT SR B R A R 28 8 X, HiTE e DA WL & 32 . 16 Al 8
PIFAF . MTREALH A Unicode “FAFRT, MM Py _vUCs4,

Added in version 3.3.
type Py_UNICODE
X2 wehar_t fZRALE X, ﬁ?ﬁ%‘*ﬁ‘]ﬁﬁ?ﬂ“@ﬂ 16 fﬁ%ﬂﬁ 32 AL,

TE 3.3 JRIFSETE: FEARTAO AR H L X0 16 2B 02 32 fi 2k HR T e B R 2“7
B2 “Fi” Unicode i AS[# Python.

type PyYASCIIObject
type PyCompactUnicodeObject
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type PyUnicodeObject

XKLL R TPyobject FERBFER T — Python Unicode X% . FEJLTUATEET, ENMNANZYEE
B, PoMIrA AL EE Unicode XT4: 1 API AR 32 ik [0l Pyob ject FRBIRIFREL .

Added in version 3.3.
PyTypeObject PyUnicode_Type
[EfE 2 ABI [1—04. X PyTypeobject SE{t5% Python Unicode 2%, ‘ZVEHN str 2145 Python
(RS
PATN APL 2 C ZAIF S NIREREL, T HREAG AT Unicode X 42 A4 PN 7 H el -
int PyUnicode_Check (PyObject *obj)
WRXTS obj 52 Unicode %4 E{ Unicode F-ZEAY LB NR I EAE . HBREUE 22 P T.
int PyUnicode_CheckExact (PyObject *obj)
WERXFS obj 72—~ Unicode X4, ERRHATIRAR SBR[ B . IR a2 2 T .
int PyUnicode_READY (PyObject *unicode)
az[E] 0. APT U [a] T AT PR B -
Added in version 3.3.

e 3.10 W2 A BEEIA: 1t APT A Python 3.12 AN .
Py_ssize_t PyUnicode_GET_LENGTH (PyObject *unicode)

AR [8] DARS A 5 B0 F R 1K) Unicode FAFER K . unicode W70 “HITE” FRiK) Unicode X5 (RSt
o).

A

Added in version 3.3.
Py_UCSI] *PyUnicode_1BYTE_DATA (PyObject *unicode)
Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *unicode)
Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *unicode)

R [ F B AR VT A B8 1815445 A UCS1, UCS2 ok UCS4 #EE A i TE 2RO F8 5T AN i
3R A IEFI AN, MARPATH A i PyUnicode KIND () SR IEAITI BRER .

Added in version 3.3.

PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
R [E PyUnicode KIND () Z21E.
Added in version 3.3.
FE 3.12 {5 : PyUnicode_WCHAR_KIND i IE.

int PyUnicode_KIND (PyObject >“unicode)

& [a]—~ PyUnicode 28R # & (W _F3C) , F5PH I see above) that indicate how many bytes per character
this Unicode %4 i K17 ﬁ%t/l\ TR 7550 unicode W50 “HIFE” F/R1F) Unicode X4 (R
SRAIX— ) 5

Added in version 3.3.

void *PyUnicode_DATA (PyObject *unicode)

R |8l i J 4t Unicode Zeif X ) 254851 unicode ihZ5ih “HAIE” 7R Unicode XF4e (R Ak
—xi)e

Added in version 3.3.
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void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)

HA—MREFRIRI data (WA PyUnicode DATA () KB HEREASPATIEF ISR, Biiith
FERFR AR o R P Y2 0 ] A R T o 3R — AR G2 AT kind (LA data 15351 . index J2FAF R
515 O O FF4R) T value Je [ 5 NA% (L E BT (VE

Added in version 3.3.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
MHFER R data (WNFE ] PyUnicode DATA () FRHD) PR — DAL, AL PATHR A BUZE T «
Added in version 3.3.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *unicode, Py_ssize_t index)

M Unicode XF42 unicode $H— 745, AN “WTE” FnTEaR. WRARIGTZ R IE S BN I R %L
HIRCRAFHAR T PyUnicode READ () o

Added in version 3.3.
Py_UCS4 PyUnicode_MAX CHAR_VALUE (PyObject *unicode)

1R i B BT unicode B1)7# 7 — N FAFERI BRI OL A, RSBLATH “HE” FonBall. Xk —
MIEME FAE AT A BT A R

Added in version 3.3.
int PyUnicode_IsIdentifier (PyObject *unicode)

[EIFEE ABLI— 4. WURGAF R4 IS5 SO AEIRR R AR R[] 1, 2 identifiers /N4y, 750
B0,

TE 3.9 MRS B WA M AR W R A S Py_FatalError ().

Unicode F&E

Unicode #2871 2 R [ F AR . S T B 72 n] DU IX S0 223005, X 287244 Python it BB 5| C
PR
int Py_UNICODE_ISSPACE (Py_UCS4 ch)
WA ch J2 45 A28 FAFAFR ] 1 8% 0.
int Py_ UNICODE_ISLOWER (Py_UCS4 ch)
HRHHE ch & 75 R/ NEFEAFR A 1L 0.,
int Py_UNICODE_ISUPPER (Py_UCS4 ch)
WA ch BN KRG FAFRIE 1 8 0
int Py_UNICODE_ISTITLE (Py_UCS4 ch)
R ch 215 AR R /NG 1R [A] 1 87 0,
int Py UNICODE_ISLINEBREAK (Py_UCS4 ch)
HAE ch 25 AHA T8 FAFR ] 1 5L 0.
int Py_UNICODE_ISDECIMAL (Py_UCS4 ch)
A ch 27 ATl AFiR [ 1 5% 0.
int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
MR ch 25 HE R FAFR M 1 8 0.
int Py_UNICODE_ISNUMERIC (Py_UCS4 ch)
HAE ch 2 AEEIEFAFRE 1 5 0.
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int Py_UNICODE_ISALPHA (Py_UCS4 ch)
A ch 2 AT REEFAFR M 1 8 0,
int Py_UNICODE_ISALNUM (Py_UCS4 ch)
MR ch 25 N BECF R AFIR ) 1 8 0,
int Py_UNICODE_ISPRINTABLE (Py_UCS4 ch)
MR ch se A5 R AT I AFIR ] 1 8 0% AT EI4F )2 454 Unicode S 454540 i i L Other”
"Separator” [ F=4F, BIAME L Z ASCI 25 4% (0x20) B N 4T B4 (i VE B AR MBS N Al 4T E)
FrR R ATE A E R repr O WA WA LFAF. BENFMAFH S A sys.stdout 5
sys.stderr B rRRAEIETL ),
K28 APL W] TP B I A 4t -
Py_UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
R 4R NFIE A FAF cho
T 3.3 W2 B GEEI - R B3 57 B R/ NS e
Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
R KRG I FAF ch.
e 3.3 W2 AR MEEI - R E5 6 7 B K/ N g
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
IR AR BR O NG TE R FAF chs
T 3.3 ARG : DL R B ) B R/ NS e
int Py_UNICODE_TODECIMAL (Py UCS4 ch)
FFFLF ch 45 Ry b EREHOR ] . AR TR NR ] -1, HRBR ST KR
int Py_UNICODE_TODIGIT (Py_UCS4 ch)
FFFEAF ch FE40h BNEE A7 R GR E] o QR TCIEFEA R B -1, BRI ST A R .
double Py_UNICODE_TONUMERIC (Py UCS4 ch)
PR ch ¥4 R RORE FEIF s B GR ] o ASRTCYE AR ] -1, 00 HRECR 25| kK 5R
XL AP ] A AR A LI -
int Py_UNICODE_IS_SURROGATE (Py UCS4 ch)
¥ ch 245 ALY (0kD800 <= ch <= OxDFFF).

3

3

int Py_UNICODE_IS_HIGH_SURROGATE (Py UCS4 ch)
K ch B8 R ECHRTH (0xD800 <= ch <= OxDBFF),
int Py_UNICODE_IS_LOW_SURROGATE (Py_UCS4 ch)
Kl ch 275 M RAC IR (0xDCO0 <= ch <= O0xDFFF).
Py_UCS4 Py_UNICODE_JOIN_SURROGATES (Py_U/CS4 high, Py_UCS4 low)

A H PRI FEAFH R B APy UCS4 {H. high F low 43 512 — AT Y 3K FA R ARSI
high BUETE 20~ [0xD800; 0xDBFF] 1M low BUETE FEl 41~ [0xDCO00; 0xDFFF],
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B3 F0i518 Unicode &R

LR Unicode X LA HEAF I EM:, 711X L8 APL:
PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

EARAE: Frag 488, B Unicode X4, maxchar N R a] N FAFER B S b KAS A7 . 1ER—
AEME, B ba ABIFS) 127, 255, 65535, 1114111 H iz in (e .

XA Unicode X427 . (i b B 508 3 ) X 5 R AT Bl A K/
Added in version 3.3.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

EIMRAE: #0488, DA ER kind 8172 — 1311 Unicode %14 (W] EMME N PyUnicode 1BYTE_KIND
&, BlpyUnicode KIND () FriRIEIWIE). buffer WhZi4g ] i A2 Ir 45 i, PAREEAF 1, 2 5 4 445
FALLHY size F/INIELA

WA W E, A buffer X5 5 VI 5y NS R R T L Blan, WIR buffer 2 — 4> UCS4
FAF R (PyUnicode_4BYTE_KIND) H AL f UCSIL i [ P 09 55 47 41 18, B K 9 5% 4 oy UCS]
(PyUnicode_1BYTE_KIND),

Added in version 3.3.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_t size)

=R Ared d, [ERE ABLAY— 7 MU TP X st A —> Unicode XT 4. T Ut #%
UTF-8 gt g sORMESE . St X 2908 DUBE RO geb s SR IHE AT AR — I smxr g, REHA A fo
B

MR E A NG BLIT 5] & SystemError:
o size <O,
e str A) NULL H. size>0
TE 312 JiREE R str == NULL H. size > 0 ANFHE AR

PyObject *PyUnicode_FromString (const char *str)

wARAE: #reh 4, [EEE ABL 0. ARl UTF-8 4wl DA (H 45 R i AT & o X st B —A>
Unicode %4 .

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

EARAE: Frag 4, [FIEE ABL B4 $:52—A> Cprint £ () WK formar SE4FERFIT] AR BB 11
280, TTHE 55 Python Unicode 45 52 R/ [l & EAS AL A FAFEE . AR R0E B S50
¥ C BB HOMWEIF S format ASCIT a4 E A A& AT AT Y. o

AT EPINBE S AR AT AL, HA R 08 AL LRE 8 e
Lover 75, TR IR .
2. Fedustr (i), T IRAR LA R £ 2R

3. B/NVFBOEE (WHE). WERAEEN 2 (B, MSLERIEREATE F—S80h @, S Hubsth
int 282, SRR G i/ N7 B S AN AT A 2 )

4 KSR (RT3E), DATE ' . ' (%) ZJa iR MBS . WRAGER "+ (BS), WISPriE S
TEF—ZHOP G, S A0N int JE8, B RINBHER 2 )5 -

5. KB (k).
6. FEA A,
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LS vk

| & | &F |
0 | BN AT
- | EEREEEE AT (WERRIA SRS 0 M) .

PATR BRI I K LB HTAT (0, 1, 0, u, x, or X) FEIIS AR GBRIAH int):

| A | 2 |

=

11

(-}

74
t

long 8{ unsigned long

long long B{ unsigned long long
intmax_t Bf uintmax_t

size_t 8f ssize t

ptrdiff_ t

FEX AT et s 80V R HAT 1 18IS HRALN const wehar_t*,

PSR AR
i e KA S
i
F
5 n/a FHP % F4Fe
d, i K BB AT 5 B HIF5 C BB Tk Hl £ s .
u K BB $5 I TS CEE Tt fl = s .
o K BB AT 5 B TefF5 C By Nk 2R
X EERNER i e CEEM T dtfER UNE).
X K BB 1A 15 HH T CBEW A ER (KE).
G int BANEET,
s const char* B DA null SRR C FAP504 .

const wchar_t*

p const void* —A~ C 85 N RIR B BARSEN T print £ ("sp")
BESHAAFEEE 0x FLMAE R4 6 LMY print £ #iil
eft4.

A PyObject* ascii () FHMSERE.

U PyObject* — Unicode #14.

\Y% PyObject*, const —™ Unicode %f4: (W] PAH NULL) Fl— A PASS{HE R C FZ4R45L
char* 5 const HENFE-MES (WMRFE—NESH NULL, FE_NMESK
wchar_t* i)

S PyObject* R Pyobject_str () MER,

R PyObject* R Pyobject_Repr () Hy%E

fiE): A% AT 0 98 B B 2 AT BN A 2 AR A AT BORE B X st R v (R

PyObject* Z4{ N NULL)

TR wehar_t TR (R LA TR EBMiFT 1), Xt near,

"RUM MSST "SR Al eV (QIH PyObject * ZHORH NULL) W HFIFEL.

fill): 5 Cprintf () AR O HEAREIEEAE R (A, 1, u, o, x, or X) $EERE LI Z2A I .
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76 3.2 IUAOSE S H TR "5 110" Al 81 1um fSH
1 3.3 UGS B0 TR 814, mR1LE A "szin B
7 3.4 IRIGSETT: NI T A "5s7, AT, MSUT, TEVT, "ES, MERY SRR S

TE 3.12 UK SCRFFEI LAY o Al X SCRFRBEBINAT 5 Al to KEEBIAF IR MY T r g B4
it . REEBIAF 1 IUAERF Y THEULIALRT s Rl v SCRERTASSERERRG BE * o SCREIERR —.
AR X FAF A X R E— > SystemError. FEZFHIMAHE & FEUNA FI /A& FEAF PP
JRRERE DL BG4 5, F ZFEATHMNI S5

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
EAEAE: #reg 4 e, [EFEE ABL- 4. &R FPyUnicode_FromFormat () B RHEZIE WA

PyObject *PyUnicode_FromObject (PyObject *obj)

AR Arag s, [EVRE ABL B A0 2R — 4> Unicode 282 1 SL 0 #5 D1 A i
52 Unicode 342, 15 obj B4 & — A5 Unicode 342 (MAET-2520) | WA [0l —AS B0 45 1) i% 0 42

H)strong reference,
[t Unicode sl H-ZRBIAG X5/ 58 TypeError,

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
EARAE Arayg 4R, [EEE ABLAY— 370 RN T ARSI obj ik Unicode X4 o

bytes, bytearray FIHAMF 7 K& 2 K IRL E N encoding AR HE I errors & B RALHL
Jrake W R NULL BlEE O BOME GES M 2% n % TIHER) .

JiA HA X 52, {04 Unicode Xf%, #FFSEE TypeError,

WA R R1% APLRRIR ] NULL. 3 07 B0 DB Jaidis ) ik ek R A5
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)

[E)f7e ABLIY-—5r B 3.7 i A B45. & 8] Unicode X 5t {7 1 K B .

Added in version 3.3.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t
from_start, Py_ssize_t how_many)

H§—> Unicode XF G 7475 D2 5 — X R e R B S AE AL BT FAF AT S AE AT BERY T
LU R E] memepy () o FEHBEIPRARIE] -1 FFCE— 4, AT DL TR 795 DA 478

Added in version 3.3.
Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
i | — AN PAHEFE AT . ¥ fill_char 5 unicode[start:start+length],
W fill_char fERTPAFERRNTFAHME, S8 AR TR 1 A BRI ET R IK.
R EH AR TR, SRR AR -1 5 R
Added in version 3.3.
int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)

[EIfE5E ABLI—145r B 3.7 sk B4s. H—ADFAHFARIFRR . FRFERLAUEL Py Unicode_New ()
. HT Unicode FAFHRI Y Z2ARAR, FICZTAF R AP, BR8N

ZBRBCRRG AT unicode 52754 Unicode X5, RI[RERBA, It HXTG @A nl gz og (RIS
FHEY ).
Added in version 3.3.
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Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
[EVfEE ABLIY— 50 @ 3.7 B A B4, WFAFER I — D7 AF . 1% ECR G AL unicode /275 Unicode
MR ARG RERMBST, XAFT PyUnicode READ_CHAR (), JaB AEPITIRATERIGA .
Added in version 3.3.

PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)

EARAE: Freg4nd, [EEE ABLI—3r B 3.7 A B4E. 3R [\ unicode 1f—F58, MWFEGERE| start
(BL$5) B F1FE 5] end OhELEE) . A LFFRE[S .

Added in version 3.3.
Py_UCS4 *PyUnicode_AsUCS4 (PyObject *unicode, Py_UCS4 *bufter, Py_ssize_t buflen, int copy_null)

[Ef3E ABL (Y5> B 3.7 AR5, SFFARFH unicode $5 D1F]—A> UCS4 Gk X, (UdF—A 2 F4F,
W T copy_nudl 1)3& . HASIHR ] NULL HF3E — A5 (FR912 24 buflen /T unicode 1)K T
P E SystemError S ). INETIRE] buffer.

Added in version 3.3.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *unicode)

[EF55E ABL 04 & 3.7 iAB4E. REFEAFER unicode 5 DI BNl PyMem _Malloc () AHEERH UCS4
SRR IX . WEARPATRIG, FFR ] NULL I & MemoryError. R[BIHZE i XRF B2 SIS I— MK
2L

Added in version 3.3.

BE R RHEEN

2 HITE T DA A A% X T R AR R A R Gy SR
PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t length, const char *errors)

EARAE: Fray4m, [EFE ABL T4 A 3.7 ORI, RIS ST EAE Android FiI VxWorks |
fi j UTE-8, e H A& BN Y 5E F R i ig . R IR A "strict" Al
"surrogateescape" (PEP 383), #I3 errors S NULL MBS ZSR-H "strict " §5RATHEE  str b
MPA—N 2 EARFES R AR T i A I 25 245

ffi f PyUnicode_DecodeFSDefaultAndSize () DAfilesystem encoding and error handler S&fRRSF4F
H.

IR AT 2% Python UTF-8 £5(.

W%

Py_DecodeLocale () BT\,

Added in version 3.3.

TE 3.7 U IR EIAE &) surrogateescape fiRACFEA I S HI1E T Kiggm it =, H
F£ Android _Efil4h. FEZ HIRAH, Py _DecodeLocale () ¥#i T surrogateescape, IM4H1E
F R gk 2R T strict,

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)
=A% M A oe 4 B, B E ABL B — W 4 A 37 oA M 4 %k
FPyUnicode_DecodeLocaleAndSize (), {H&MiH strlen () KiITEFGRKE.

Added in version 3.3.
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PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

EIARAE: Frag 488, [ESE ABL 304 B 3.7 MR B 45, 4iF Unicode %% 7E Android fl Vx-
Works Ffii ] UTF-8, FEHAWF-& LA L5015 5 KIS EAE . SRR AR "strict”
Hl "surrogateescape" (PEP 383), U errors S NULL Mg 26 /] "strict " SHRATESY . R
[H—A bytes X4 . unicode SR E R A 25 4T

{fiflPyUnicode_EncodeFSDefault () ¥FLFE8 4R N filesystem encoding and error handler .
IFL R 517 200 Python UTF-8 34,

hz%:

Py_EncodeLocale () HHZ.

Added in version 3.3.

FE 3.7 S R BONAE SN surrogateescape fEiRANFRZHE F Y wiiE = ik g idig=, A
1 Android FBil4h. FEZ BIRASH, Py _EncodeLocale () ¥# T surrogateescape, IM4H[1E
SRRSO T strict.

X HRGmIDIER

i il filesystem encoding and error handler {#) 9gFS A RIS R %L (PEP 383 Fil PEP 529),

TAES LRI SCOE 2 b0 bytes, WM "os" #eeds, 8 APyUnicode FsConverter () fi
e R R

int PyUnicode_FSConverter (PyObject *obj, void *result)

[EJ#% 72 ABI [1—7B4). ParseTuple 3% : 45k str W4 - HIBEHFRIEEH T os . PathLike #:10
— ffifflPyUnicode_EncodeFSDefault () ¥} bytes; bytes X4 ¥4 JFm . result W75
PyBytesObject* H-REEEHATHAH I B REL

Added in version 3.1.
15 3.6 [R5 : J25%—Npath-like object .

TAES LRI SR MRS str, RO o™ #e#idy, 8 APyUnicode Fspecoder () fEN%E
Hepr B

int PyUnicode_FSDecoder (PyObject *obj, void *result)

[EJfS e ABL )74y, ParseTuple 4 f#fH bytes X4 - HHEKMEZEL os.PathLike
8] 3REL - il PyUnicode_DecodeFSDefaultAndSize () $k str; str S50 R H .
result WLZJR PyUnicodeObject* FHREAEHA TR IR .

Added in version 3.2.
5 3.6 RV BTE: B232—path-like object .

PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *str, Py_ssize_t size)
BRI FHrahy 4Bg, = E ABI [—354. #i [ filesystem encoding and error handler fESFAFE .

WERARTE ZEVA M BIE 5 KIS RIS FAF e, W PyUnicode DecodelLocaleAndSize ().
W%

Py_DecodeLocale () BT\,

1 3.6 MR A : BUAERHE ] S0 & v A Ah X Ao 48R 40 72 55
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PyObject *PyUnicode_DecodeFSDefault (const char *str)
EMRE: #rag 408, [EESE ABI 304 i H filesystem encoding and error handler A% DA ASEZE B 1)+
FreR .
MRFEHFRLEFECH, W{FEHPyUnicode_DecodeFSDefaultAndSize ().
e 3.6 JRASE T : BUAERA S 7 v 2 i A X o4 iR AL T2 B
PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)
EMRE: #eg 2 nd, [ESE ABI [—35545. {#H filesystem encoding and error handler 45—~ Unicode X}
%, iR bytes. HIEELHR bytes MR E ST,
WRARTE ZEVA M B 5 KIS B FAF e, W PyUnicode EncodelLocale ().
hE%:
Py_EncodeLocale () iz,
Added in version 3.2.

TE 3.6 AR5 T BUAERF 0 SUPE 2 2 s X Ao 4R AL T2 35

wchar_t 37

TEZ R T-6 F 3k wehar_t:
PyObject *PyUnicode_FromWideChar (const wchar_t *wstr, Py_ssize_t size)
w AR #rag 4 0&. [EFEE ABL 300 RIS E MY size 1) wehar_t ZZuf X wsir £l #—~ Unicode
X5 o fEAN —1 VER size FRZREL A weslen () HETHHEZMXKE . RIGHPFFR [ NULL,
Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *wstr, Py_ssize_t size)
[EIF5 7 ABI 545 4§ Unicode X4 A N 2545 D1 3 wehar_t ZZoh X wstr W o 224 Ul size >~ wchar_t
T ONMIFETRBAFAE R BB G RFAT) o RS DY wehar_t SFAFEE e AR IR A -1,
24 wstr S NULL B, kIR R G35 45 R 23 (AR NI T unicode IN25 TR 1) size,
R wehar_t* PR RER DA EE R WA iEA 2 . A BT R wehar_t* FAFHR DA
ZAHLE A DAB M A Bk . IbAh, WEYER wehar_t* FAFRA M RBE S SR, X SRFEFFRE
5RZH0 C Rl B Bl
wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
[EF55E ABL 9704 B 3.7 Bk B 45, ¥ Unicode X 564K 57455 . it FAr R R DAZS 7245
5. WA size NR NULL, WK FEFRFEGR (RIS RETR) BAR fsize . ilERELR
wehar_t FAFERAT RS FA4F, XK REE R 20 C R P B AF R kb Q2R size > NULL
It H wehar_t* FEAFERA S S FfF RS & ValueError,
W IR ] PyMem_New Sy FRHI G X (fEH PyMem_Free () RREE ). KAF RN, Wk NULL
I H. #size R A E LK. WERNFEFBLRBIN 25| K% MemoryError.
Added in version 3.2.

AE 3.7 JRAGEEE: 4R size y NULL H wchar_t* FAFERAE S FFN 45K valueError,

8.3. FFIlMts 143



The Python/C API, $([) 3.12.3

M EmFTE2S

Python $2 it 720 PA C %5 DACRIEIZA T3 B N B AR 2 o BT I 26 9 MR A5 25 32 WTOE A R 21 R Bl B e i
e

41 API K##%5Z encoding Fl errors (I 244, BEATRA STENE str () FAFERX R GRS P [F 4 S50
A A S

¥ encoding %4 NULL i BRI\ g fd 4% 20 B UTF-8. S R Ge i W24 ¥ il PyUnicode FSConverter ()
SESRAE SR 4 o X IEAE N filesystem encoding and error handler

AL 2T U errors BB HLA R DA NULL S (1 o0 4 Ml A5 i SCHOBRIAAR BT 5. BIrA A B4
b & A BRI B AL BT 202 striet” (251K ValueError).

iR AR O RMAAYIE 11 o O T BREE T B VR 5 TR 8102 B AR5 1A 22 57 A X T SRAE SO

Z B AR tD s

PAR @2 B w4 1 AP

PyObject *PyUnicode_Decode (const char *str, Py_ssize_t size, const char *encoding, const char *errors)
wARAE ey 404, [EFEE ABLY—30. it AR B gn s =T ER sir 1) size 77501 —4> Unicode X}
%o encoding Fl errors B Y5 str () WERETRAIESHFER S L. BAH 1 4 55K ] Python
i as M Rk A . WR SR RAS AR5 | & T F8 R [H] NULL,

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)
EMRAE: ATy 4re. [EFE0E ABLI—#4. 4afs—4 Unicode X4 4545 1F R Python =45 EE X} 52 iR
[l encoding Fil errors A4 5 Unicode encode () J5 ¥ [6] 24 T SAH A & SCo B0 118 i AR AL 25 o7 {0
I Python #fFRE T FRAR A . WRGMRIDAST & T 54 W [B] NULL.

UTF-8 iRhZH528

PAR 2 UTF-8 4afifid#s APL:
PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)

EMRAE . #Freyg 4 &, [ E ABL -0 il s UTE-8 4t i 57 str fRIHY size N7 1E#—4
Unicode Xf%. WML EE % T F4 W M NULL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

w AR A A eh % B, R i ABL (- ¥ 4. WER consumed Sy NULL, W 47 A 2 U
FPyUnicode_DecodeUTFS (). N consumed AsFy NULL, WA B AYA5EHE UTE-8 745 #5145 A
B R XA RN 2 RS I BLE RS W E 1 B A A consumed T,

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

EARE: #rag 4. [BF55E ABI [—3%r. fiif UTF-8 4f% Unicode %42 - 4545 54 K Python 27 52
SFGAR A A TRALEE T SR strict” . QAR ARG RS | K T S E KR 1] NULL,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
[E)f5 ABLIY—#4 B 3.10 e A B4, 3R [El—NF5 1) Unicode X421 UTF-8 gt X Bt #54, I
B E RSB (AT HEAANL) AFAETE size o size Z2E00 DAY NULL; FEIGIH O R EdEa9 K/
PRSP REN R BRI — NN (NIFETE size 1), TCig 2 G AFAEAE T H:
GRSy YA

TERAHRITEOLT , FfaR 8] NULL PSR W HA A7 size {H-
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XFF A Unicode X4 i@ A3 1) UTF-8 SRR s, I HS S AR ik [ml 1 1) o] — A7 X RO $ . A
I AL ATRERZZ M X . i IR £4F Unicode X G2l VE Ay sz 3% (B s Bl RO (-4 1) & il F 41 0k
Added in version 3.3.
e 3.7 R R EIEBPAE R const char * JliAZ char *.
15 3.10 iR SEEE: PR AR 2 1% APL AL RR 7Y«
const char *PyUnicode_AsUTF8 (PyObject *unicode)
R TF-PyUnicode AsUTFS8AndSize (), {BEARSIEER/IME.
Added in version 3.3.

JE 3.7 REGSEE T IR BIZERIPFEE const char * AR char *,

UTF-32 iEfEi528

PAF 2 UTF-32 45 fiRfdss APL
PyObject *PyUnicode_DecodeUTF32 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

EIEAE #7408, [EF55E ABL Y00 A UTF-32 4Rt i 22 b X BUEARED size 715 3R [RIAH B A
Unicode %4, errors (AR NULL) & X T 4R 30, BRA N strict”,

WA byteorder 7~y NULL, a8 6 465 5 B 5715 P A7 A -

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

IR *byteorder HFE, HAABHRIIHIIIA TN F A Phric (BOM), WIS A-R-UHI 1% 7157
I H. BOM $ R 292 DL F| 455 Unicode 45 4. WM *byteorder 2y -1 8 1, WFYFARCad
5 LS s o

YESEING , *byteorder AL AR AI A B N Y BIF55F -

R byteorder k) NULL, FrffhS# 45 M H AL T 19T -

W G RS 25] & T 55 WHR [B] NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
B A% fE: #H oy % B, [ERE & ABL [ — 3 4 i R consumed Fj NULL,
W 47 N 2 I FPyUnicode_ DecodeUTF32(), W1 %  consumed A~ >}  NULL,
NpyUnicode_DecodeUTF32Stateful () ¥ AN KB A % UTF-32 F4)F 5 (= %k
AATHEVUEERR ) MM IR . X F AN SR I B E RS B 7 BCRHAAETE consumed .
PyObject *PyUnicode_AsUTF32String (PyObject *unicode)

AR Arag 4 Ra. [ERTE ABL Y- 05 & B UTE-32 4figks AN A7 1 Python FTHh .
TR U2 LA BOM ARICHT ko FHRACIR DT # N strict”s QRS AfAD AR5 | 4 T 54 MR [7] NULL.
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UTF-16 iRf#i528

PAF 2 UTF-16 4R fiidgsir) APL:
PyObject *PyUnicode_DecodeUTF16 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

AR Freg e, [EIEE ABILY 34, A UTE-16 4Rt it 2% o DX BEARAY size 415 3R 1 HH B )
Unicode %14, errors (W AH NULL) G X T EHRAAPE TR . BRA N strict”,

Un2R byteorder A~y NULL, a4 B 465 7 A 519 P A 7 A -

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

MR *byteorder HE, Hi ABUIRIIHIPIDF I FAFARIC (BOM), MIERS &R U5 A %515 Fr
H H. BOM KA D452 Unicode “FAFHH1. B *byteorder 2 -1 8 1, WS/ Fhricawk
P13 o (B \ufeff B \ufffe Ff),
TEEMG, *byteorder FEAEH AL I AR BN MBI 157 .
WA byteorder Jj NULL, S ff e AWML T
MR GmRTS &5 & T 8 Wik Ml NULL.

PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize_t size, const char *errors, int

*byteorder, Py_ssize_t *consumed)

= 1% 5 #Hoay 4% M., [EE FE ABL 1 — P 4 o B consumed N NULL,
nm 47 & 2% I FPyUnicode DecodeUTF16()., Ul R consumed A 5  NULL,
NPyUnicode_DecodeUTFl6Stateful () FF AN K B WA 5E# UTF-16 F5 F 4 (405 77 %k
A FATEON TR AR B R X B AR OR S R T O T R R 1) 5 BOR AR T
consumed 1,

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

EARAE: ey 0. [R5 ABL G4, 32 M UTE-16 i X ALF5 )31 Python FirH . o
THRF U LA BOM ARICHT Sk S URAEHIIT HO strict” s QRSG5 & T 55 Wik 1] NULL.

UTF-7 #1528

PA N2 UTF-7 4efifid#s APL:

PyObject *PyUnicode_DecodeUTF7 (const char *str, Py_ssize_t size, const char *errors)
AR Frag e, (B ABL -0, Sl fRAS UTE-7 g i =35 B st Y size A~ Q08— A
Unicode X5, UNRGmfFS#RS | & T 54 Wik Bl NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t

*consumed)

B AR A # ey 4 B, S ABL 19— BB 4. B consumed fy NULL, W 4T h 2K
FPyUnicode DecodeUTF7 (). UNH: consumed A~k NULL, WK B 1A 52 % UTF-7 base-64 54
PR A EE R . X BE A SRS I BB ARAS 0 25 BCR-AFAEAE consumed .
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Unicode-Escape 4gfi#t52%

PAR /2 Unicode Escape” % ff 5 #5 APL:

PyObject *PyUnicode_DecodeUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)
MR Frag 4. [EiE 5 ABI (1) 0. L fi#FY Unicode-Escape Zfith (1) 5554 str (1) size ISF A58
#—~ Unicode %52, QRS ERT A T 54 MR 0] NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

MR Frag 488, [E)fE5E ABIL 4. {fi ] Unicode-Escape 4y Unicode X4 -4 A Ry 77
PSR [E] . A ERAL IR T R strict” . QIR GRARIS RS | & T S WIKRFIR [/ NULL,

Raw-Unicode-Escape “xfif#i52s

PAF 42 Raw Unicode Escape” 4 fiftig #5117 APIL:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)
w4 #rag 4 0g. [EFEE ABL Y% 18 f#6S Raw-Unicode-Escape gt (it -5 Ef str ) size A~F
I BIH—> Unicode Xt52. UIRHMART] % 1 5% Wk ] NULL,

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

EMRAE : Frey 408, [FEE ABI1Y—44). i i} Raw-Unicode-Escape #ifiy Unicode %42 F- 45 SAE M
FERXTGR M. BRI T AR strict” . QISR GRARIG AR S| & T 8 WRFIR [ NULL,

Latin-1 {5 #Z2iE2%

PAF A& Latin-1 Zfi#i5#5 1) APL Latin-1 X T Hi 256 4~ Unicode A5 H A5 7 4 it 19 (] H 422 525K LERL 37
PyObject *PyUnicode_DecodeLatinl (const char *str, Py_ssize_t size, const char *errors)
MR Arag 404, [EfSE ABLIY 5. JE iR Latin-1 9Rf i) 75 sor 1) size A5 Q)8 —A
Unicode % 4¢. QIRGuf#ERD AR5 K T 54 MR [ NULL,
PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

B Arey 404, [EIFEE ABL . ] Latin-1 4536 Unicode %42 F 545 8 4F >y Python -5 B
XSGR o HERACIR T 2N strict”. QR GRARAD AR T | K T 5 a RFIR IRl NULL.

ASCII RIS 2E

PAT 52 ASCII it gsnt) APT, WBEZ 7 i ASCIL i . ARAA] HoAt 4 B ) B - B i a0t

PyObject *PyUnicode_DecodeASCII (const char *str, Py_ssize_t size, const char *errors)
EMRAE: Frey 4. [EFEE ABL iR @S ASCIT 4l (1 52715 Ef sor 1) size A7 Bl —A>
Unicode %52, QR Gnfi#idans| & T 574 Wik ] NULL,

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

WA #rey 4 8&, [EIFEE ABI 0. ffi ]l ASCII 45 fi% Unicode %5 34545 54124 Python 777 &
KGR A . AERAL T X R strict” . QSRR RIS | & T e KRR [r] NULL,
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FITER S g AR GO 2R

IEG 24 R B g A R SR A A E T B R SR S BV 2 AN R ) A it (7 ELX Sk Py st B4 7E encodings {1
H TR S b G AT ey SE B ) o IR AR 5 00 FH RS o A P RIS 54 BT B B Ry SR 0 R 0 52
FF__getitem__ () WUFHEN; FHMFIIY AT EAL

PATR 2 WIS 25 R 45 1) AP

PyObject *PyUnicode_DecodeCharmap (const char *str, Py_ssize_t length, PyObject *mapping, const char
*errors)

SR Aag %, [EVRRAE ABL A5y AT 66 45 1 mapping X GARTSEL RIS str 1y size
AFATRIE—4> Unicode X5 . WERAMMFIGA5] & 1 55 Wk 1] NULL.
AR mapping y NULL, WIRER A Latin-1 ZfiA% =X, 50 mapping WAURF A AE (0 2 255 JEFE
A0 5] Unicode 4FFRIGBLYT . 80 (KFREMREEH Unicode L) 2 None. ABLUTHIHT Y -
XA BHERH T2 LookupError, PANBIMN | None WU, OxFFFE B '\ufffe', PR
SE SRS I R A -

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
R Arag 488, [T ABLY- 3. (45 1) mapping X4 45t Unicode X 42 H-RF 45 AN F
TR RIRIA] . A SRAL BT H N strict”. QRIS gR T | K T S E AR IR [A] NUL L.
mapping X G 75R 4L Unicode R ALIRFIE A7 ER XS 4. 0 2 255 U fil N B EE None . RG-S
(33 (355l ookupsrror IHER) VLRSI None IR A LIOBRA" 1 554
o

DU B 14 i RS 2% APT 2% Unicode B8 % Unicode.,

PyObject *PyUnicode_Translate (PyObject *unicode, PyObject *table, const char *errors)
SR Arao 408, [EVE ABLAG ~F0%. BB S AR M 5 S BRI 3R I 4558 Unicode S
Lo WERGFDAST] K T RE MR ] NULL,
FAFILFTFN AR BEEL Unicode A5 (6L 31| B 4L Unicode A {37 B None G ERAH . 1 F4F)
e 2 N IR __getitem () B FHANFE I A AT, KRB TG (FF S5
LookupError IEHRE) ROREEAAEHWEAERE D
errors B FI TR 2 A 5 Lo BT DAY NULL FR il I BA R B AL 5 =

Windows thi) MBCS 4fiRt02E

PAF /& MBCS it #5319 APL. H FiEA 1 AE Windows H1 1] H I i Win32 MBCS #4fugi K S P . 1
R MBCS (5 DBCS) @—Je4migtg=l, maEHA—4. Bt s i mplas L
B E X
PyObject *PyUnicode_DecodeMBCS (const char *str, Py_ssize_t size, const char *errors)
EMEAE: #ray 488, [EE S ABL 354 on Windows 8 3.7 B AR 4&. i 1L i MBCS 4 g i 5 28
str 1) size A~FATA > Unicode XF42 . QR MMEIDERT | & T 554 Wik [B] NULL.

PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)
B AR E: # ey 4 mé, [EE G ABI ¥ — #B 4> on Windows B 3.7 B K B 45 W R con-
sumed N NULL, W 7 K 2 ) T'PyUnicode_DecodeMBCS ()., I % consumed A~ °f NULL,
W PyUnicode DecodeMBCSStateful () KA ffhS AR B I 56 8535 9 H O W5 i 5 15 B0
TERBAE consumed T,
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PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
EMERAE : #reg 488, [BEE ABL 3% on Windows § 3.7 # A B4, i il MBCS #ifd Unicode %427
FEEERAEN Python -7 B X SR ] o FEHRAL PR DT 3N strict” . WS MRS AR5 % 1 54 M1 1] NULL.
PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)

EARAE: #ag4rg, [EEE ABL R4 on Windows B 3.7 B A B44. (#3558 19405 T 455 Unicode
K5 HF 3R []—~ Python EATHR X4 . AR gnffidess ] & T Fa Wk A NULL, f# ] cp_ace ATk
FRHL MBCS fiRig 38,

Added in version 3.3.

FiEFOtE L
HiESEARE
PA'R API mJ RAALFRA A B4 Unicode X FIFAFE (FEREIA PR H A FAFER ) FF R 19135 241 Unicode %42
RS
RS A S E AT TARRF IR [9] NULL 2 -1,
PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
EMEAE: #radsia. B ABLIY—00r. PHERAFAFERIFE]—AHiY Unicode “FAFER

PyObject *PyUnicode_Split (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)

AR Arag 4R [EIREE ABLIY i #-0—AFAFERTFE]—A> Unicode “FAFHIINFIZR . W sep hy
NULL, WERFARIE KSR B 7458 . 20, R AR TR E B0 7 B AT ARAR 23« 3R B0k maxsplit .
WA AE, MBA BRG] SRR EIEREEI R R .
PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)
AR #rah 408, BT ABL IR R TAFRIFSN Unicode F4FH:, & Hl—> Unicode F4F
FRIYSIZE . CRLF SRR — D ATHF . MR keepends oy 0, WIAT 2 BRAFIFANARAEST R P AT
PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
EARAE : #ah 408 RS ABLIY—05). (4 1 separator S5 —ANFAFHFI R 1R M 455 Unicode

= S

FAER .
Py_ssize_t PyUnicode_Tailmatch (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)
[EVfE 2 ABL [—384y. TS substr TE25 2 Wi 5. (direction == -1 FanBTZ VAL, direction == 1 Fos 5%
PLRd) 5 unicode [start:end] FHPCEUAR[E] 1, FHERE] 0, G0 & AR RMER ] -1,

Py_ssize_t PyUnicode_Find (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
[EJES & ABI (13047 3R B 25 %€ 1Y direction (direction == 1 FRETMEZR, direction == -1 F/RJ5H]
830 W substr f£ unicode [start:end] FEHRHIMMAIE . RN EHAILIERT] S [ -1
FORKRILBITHL, -2 WFREE THRIFRE T 2.

Py_ssize_t PyUnicode_FindChar (PyObject *unicode, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
[EfE 2 ABI [H—3%r & 3.7 w R B 44. IR Al FH 24 B 1Y direction (direction == 1 FE/RHTIMEE K, direction
== -1 FIRG B R) WP ch 1E unicode [start:end] FERHINALE . R IEME N E A VT
Kol'5: AN -1 FORKIRBILAL, -2 WFRR KA R RE T 7.

Added in version 3.3.

TE 3.7 MRS PUAE start I end BJE% M5 unicode [start :end] E{UKATH.
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Py_ssize_t PyUnicode_Count (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
[E)iE 7 ABI [)—54). 32 1] substr ¥ unicode [start:end] HURE S HILAREL. W05 %A H R
[ -1,

PyObject *PyUnicode_Replace (PyObject *unicode, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)

EMRAE ey g, B0 ABI B304 ¥ unicode W substr 3548 replstr & 42 maxcount YR FH-IR [\ 4%
R Unicode %14, maxcount == -1 FRnEwlbEk .

int PyUnicode_Compare (PyObject *left, PyObject *right)
[EVfEe ABLI—54. HWRBAFAFERIFIRE -1, 0, 1 43 HIFm/N T FETHAT.
BERR B AAT R MR 0] -1, BRI 4l PyErr_Occurred () RAEH R

int PyUnicode_CompareWithASCIIString (PyObject *unicode, const char *string)
[EJF5 72 ABI {45, ¥ Unicode X4 unicode 5 string #47HE IR ] -1, 0, 1 4 HIFR/PNT. HFT
FRT o Il H% A ASCH Gl i 45 5, AELAI RS A 49 £ A0 55l ASCIL 54 D) b o 5 2 5 oA
ISO-8859-1 #hth s 2R A2 .
R ST R
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
AR #7940, [EREE ABLY—i5r. XA Unicode “FAFH3 AT & HUBEH IR M1 DA R (.2 —
* NULL {151 % 1 S i
* Py_True B(Py_False T M5 RN
e Py _NotImplemented T RAIHEARFIRIIE N
" Heny op {HA Py_GT, Py _GE, Py_EQ, Py _NE, Py LT, flPy_LE,

PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
EARE: ey k. [EIRIE ABLIY- 30 MR formar Fl args 3% Ml—ANB FAFERXT S X4 [H] T

[

format % args,

int PyUnicode_Contains (PyObject *unicode, PyObject *substr)
BV ABL-— 555 Kty substr @A L ETE unicode Wi FAH )Y & 18] EL{E s B .
substr W/ ) — > FAICE Unicode “FA7H3 o QIR A AR EBRINGR ] -1

void PyUnicode_InternInPlace (PyObject **p_unicode)
[Ef5 5 ABL 4. JRHBN AL SEL *p_unicode. %S HLMIE—~45 15 Python Unicode 744 £f 4if
ZEFREAR R R WEREAAES *p_unicode MR ATALFAFER, WERFHASON *p_unicode (B
THORH TH =245 J3 1 5 | 5 s — 4 18] N TRAL A R 0 R i strong reference), T WIXEEREF *p_unicode
TR H TR BT — A strong reference). (FETFULH]: BIRIX BB K THIH, (HTE-1F G R&EC
FGIRTERE ;24 HACUHARTER I Z B E G AR R A 2 e Z e A E. )

PyObject *PyUnicode_InternFromString (const char *str)
= o4& #Hoay % K. [EFE E ABL [ — ¥ 4 PyUnicode_FromString()

MPyUnicode_InternInPlace () B A #HAE, & Bl —A 2 WA AT HT Unicode F4F 5 X 4,
o5 I H A A RME R A R AT R B (R T117) 5.
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8.3.4 Tuple (i) ¥

type PyTupleObject
XA~Pyobject HFREEE—> Python F L4
PyTypeObject PyTuple_Type
5 & ABI (1)), PyTypeobject [ISEHIILHE —4 Python JL41ZEH, X5 Python JZTH Y tuple
SRR RS o
int PyTuple_Check (PyObject *p)
MR p 22—~ tuple XFZ i # tuple AL FHRALW S FINLR I EAE . HREUR R 2T .
int PyTuple_CheckExact (PyObject *p)
MR p 22— tuple MG {EAE tuple FEAUAY T 2RI SBR[l A . BbpR BUE @ 2 T
PyObject *PyTuple_New (Py_ssize_t len)
MR Frey srd. B ABLY- 358 BRI — AN BT TCXT S, KB len, 2R TKHT IR n]
NULL,
PyObject *PyTuple_Pack (Py_ssize_t n, ...)
@A #rag 408, R E ABL I35 RONRGE R — AT G, KN, KIRE
R [A] NULL. JCAMER) AL R 4517 Python X 41 J54: n 4> C 4. PyTuple_Pack (2, a, b) Fl
Py_Buildvalue (" (00)", a, b) %,
Py_ssize_t PyTuple_Size (PyObject *p)
(Vi ABI (1550 FREUE e X R i 645, R BIZITTAR RN,
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
REITCH p (RN, BN E NULL H BAS R — o4l A RETHHRIG A
PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
AR A 40 TR ABLI—i4r. 3R IE] p TR TTA LT pos AbIXTS . W pos i fH
s Ve, R R NULL i E—> IndexError FH.
REE S 2MTCH p EAR (WE2U: B RTEAREEA X p 51 A R T HE) o ZREsrong
reference, {fiflPy_NewRef (PyTuple GetItem(...)) B{PySequence_GetItem().
PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
EMEE: A 4B, BT PyTuple GetItem(), HAKEHSE.
PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
AR Fray 408, [EFEE ABL 4. 3RIE] p Fraa i) TCLh i A low 3] high (Y] fr, BlEAE 2R T
R[] NULL. X 44T Python ks p[Low:high] . ANFFMICHARRBIATRT]
int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

[EJF55 ABI[—#4r. FE p $8 R TCLALRY pos (1SR AR S o B95H . IR 05 41 pos #AL
MR E -1, HH— IndexError B,

flE: phekgisy “GI XFo iGN, I ZFEAICA T EAERZZMAIE A H g .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
FUT PyTuple _SetItem(), {EAVEATHRIA, T HNZ R AR T4 el .

il XS “GIEC — o B, B2, REPyTuple sSetItem() A, B REEFXS
AR5 s JCH T pos A7 BT 5| AR B it -
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int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)
ATA TR TCHRY RN newsize K@ TCH AR . PICE AN ARA AR, FreA a4
=GN, ANZENE. WRITTHC EP AR AR Brs T, WA . Joiire
G ERRMKE g N, WEEELHERIATAHIE— e, RLuaa. stk E o . %
P RS A R ARGE *p 1 E5 RABCRE-5 R T R B Al B 7] 2R T o SIS, W SR
*p FREEHE. RIS, GRIEl -1, ¥ *p BE N NULL, J5|% MemoryError B# SystemError.

8.3.5 ZHIFFFIR

LR PRI R I M T namedtuple () 1) CXR, BI—AFF, Hoiga H 0T s m i . 2o
LSRR, AR Feb B R E Y S5 P A1) 26 AL

PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)

EMEAA: Arey 408, [EFEE ABL 140 AR4E desc TEERAIE— DRI I TS 2KEL, WF Ak,
" PAMF I Py St ruct Sequence. New () B4 B AFIH 561 .

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc SABHIIR AL 751 2R AL type.
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 pysStructSequence_InitType f[A], {HAZIHRE 0, KRIKHRE] -1 .
Added in version 3.4.
type PyStructSequence_Desc
S0E ABLIY—r (B4R R E) . BN F B oE .
const char *name
SR PP B A R -
const char *doec
R B SR AT Y $ET B A NULL 7R 200
PyStructSequence_Field *£ields
eI DA NULL 25 RO R s, B S RN 7B .
intn_in_sequence
Python b ] JLAY - Be g (A28 JAEcd) .
type PyStructSequence_Field

[EIfE 7 ABLAY—#B5> (&P AR B ) . MiREHFII— 7B . HTE5HFHE AT AR,
K T B2 RIER R PyObject*, PyStructSequence_Desc Hfields AP HIRTGIIET
TR EERE 75 B S A B

const char *name

FEFI A FRE NULL FRgER g F B3, W NPyStructSequence_UnnamedField N
PRFEAR a2 R

const char *doc
FEBOCR FAFER B NULL R4
const char *const PyStruct Sequence_UnnamedField
[EVigc ABL1—3B4r & 3.11 Bk B45. FEA RRIRER PR AR a2 IR
TE 3.9 R E: X ANEACM char * L
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PyObject *PyStructSequence_New (PyTypeObject *type)

AR #r ey 4 me. [BRE o ABL 1 — 3 4 G B ope 1 SE B, % L G2
HPystructSequence NewType () G,

;\:H

i

PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
AR 15 20 [BFEE ABLY-—E05). 3R p TR IIESHT T, 0T pos AR SR . AR EE
fri e,

PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
EE4E: A %8, PyStructSequence_GetItem() WA,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

SO ABL-— 050 REEEH P51 p B9 pos AR FBOR B NIE 0o SPyTuple SET _ITEM() —Hf,
B IZ H TR e A B SE

i SXARREL <G TR o H— I

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
FUT PystructSequence_SetTtem(), [HRIEIA—MFESNIKEREL.

il X AeRE “BI THRI 0 B—ANE I

8.3.6 List (&%) ¥

type PyListObject
pyobject [EfHFHIEIFR Python [ List (F231) ik
PyTypeObject PyList_Type

B ABL -y, WPy Typeobject Bl Python [y list U([E]. jZEE Python JE 1) 1ist 2[A]
—{E Y.

int PyList_Check (PyObject *p)

WA p S —1 list P a2 list ZUE FRUEI BB, Bt true. 5210 o8& X 7K0E € BT .
int PyList_CheckExact (PyObject *p)

WA p S list PPPEAR 2 list ZUENFRUEI EEB, At true. 5210 o6 =X 7K0E € AT .
PyObject *PyList_New (Py_ssize_t len)

ERAE: Ara s, [ERE ABLAY— 07 BRF IR FETE] len fOBTERS, SR BRS04 NULL,

flE): R len JORZR, RRME R FIY 2 T H B EE NULL. L, FEREH PyList_SetTtem ()
A A T H sk [E— A BB, AREEE R B R Py Sequence_set Ttem () HIFIHHIS: APL i
X, WABEH P52 (expose) &t Python REUAE .

Py_ssize_t PyList_Size (PyObject *list)

[EVfSE ABL- 555 [l lise ARG RIS SRR AT 1en (List) .
Py_ssize_t PyList_GET_SIZE (PyObject *list)

HipyList_Size () Bl {AEATEFHM0H.
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PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
EARE R S0k [EIRTE ABLY 040 [{E list 5 10) (¥R 5 AL index SLE P, 3% ALE AT
Eas; ERRERIRARBIAERT . W index TSR HR (<0 5 >=len(lis)) HIj [l NULL
X E IndexError fi4p,

PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
WAL AR 4BE, BlPyList GetTtem() M, {EEAG A,

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)

[EIF5 3 ABL [0 #ER SRR | index SRR IE H 8 EE item, SINHEIE 0. 1SR index #8 H ¥ FL
[ Al [A] {5 -1 38— IndexError 4.

HE: pepRsX TEE] #iem )28, PEES SR h 28808 FOAEEB M2 R,

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
pyList_Setltem() WEHEN, [EG8#@MHE. SilEEHNERES CEEBZR BRI

#WE): ZE%£ (88 % iem 2, [BHEPyList_SetTtem() RREIE, B R €EIEETE8
BEHEHNZ R, list PALE | (T4 2 BES 9 ER (eak).

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
[EVfE5 ABIL ()55 A¢TEH item A RS list T3R5 | index WAL E 2 1. QAR BEIAEIE 05 Aok
BRI Efd -1 [l EFIh. FEMUA 1ist.insert (index, item),

int PyList_Append (PyObject *list, PyObject *item)
[EVi5e ABL (155 A6 item BREINEN R B list (210 . A0SR BB A1 05 QAN agsy, Jj lfe
-1 [ERGERISh. BULIR 1ist . append (item) .,

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
AR ey s8R, [EIREE ABLI—i5r. WA lse RG], Hd @ d low FI high 2 M 91+
WNSREAT 2 B )8 NULL (B2 FIAh . BB 1ist [low:highl. AZBIERHRBABIIHRT].

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
EFE 7 ABL [0 i low FI high 22 TR list Y] 7 52 [E) itemlist (E)% . JEMUR 1ist [low:high]
= itemlist, itemlist WJREEI NULL, FoRME—MaH5] (VR ERR) . BhRemElE o, Sk R ]
-1 ACRERTRARFGRT]

int PyList_Sort (PyObject *list)
[EVFE 7 ABL (75 %} list (38 H 3475 (in place) HE/F . mUZhIREEIE 0, SRIGRFMIE 1. EAHE
* list.sort (),

int PyList_Reverse (PyObject *list)
(Vg ABL [ — 5y 5l SO lise (93 H o UBIRE R 0, RARERIEE -1, EAHE R list.
reverse ().

PyObject *PyList_AsTuple (PyObject *list)

WARAE ey 484, [EFEE ABL 0. [ wple (GCAL) 0, HoP s lise EIZ; A
B tuple (list) .,
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8.4 FaRUIF
8.4.1 L

type PyDictObject
Pyobject AR FE—1H Python iy,
PyTypeObject PyDict_Type

[EJf552 ABL )4 PyTypeobject B Python FHAIFE . JLEE Python Jg ) dict [EJ[H]
— R

int PyDict_Check (PyObject *p)

#r p e E M a1 L RE E ) P [l crue, I pR U AR ST LA T )
int PyDict_CheckExact (PyObject *p)

% p I HEEAR R — A F I BURR A E ), AR true. JHRR BB G AT LT
PyObject *PyDict_New ()

ERAE: Ara s [ERE ABLAY— ). [ —RRTAY 255, B7E R HORs Il NULL,
PyObject *PyDictProxy_New (PyObject *mapping)

EREEE %‘fréﬁkﬂ” l$‘ UE ABIL 7). &[] types .MappingProxyType %4, T i#ilItTH
BEAT LG S Tl MI@?JHI*E&(#E@JM%* R F L.

void PyDict_Clear (PyObject *p)
[EVE 7 ABI {45 15 25 B L B (X

int PyDict_Contains (PyObject *p, PyObject *key)
[EViS 7 ABL ()55 B key RAFLELEFI p o IR key VCRC b p i3E—I00, RIE] 1, 505K
Ml 0o a&M -1 FIR . X4 [F T Python £k key in p.

PyObject *PyDict_Copy (PyObject *p)
=R Ay s [ERE ABL Y0 3RS p A0 S ] SR T 5 i o

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
[EVfE 5 ABL ()50 8 key FEHENE val AN F I po key WA Rhashable; WNRAIE, W51 %
TypeError. HIHRE 0, KRIKHHRE -1, MHEEE RAHIX val 1951 H .

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
[EfE 5 ABL 4. X 5Pypict_SetItem() Mill, 1B key #iF5E N const char* UTF-8 4gfdiy
FHAH, A PyObject*,

int PyDict_DelItem (PyObject *p, PyObject *key)
BV e ABL 5. Bl p iR key B9 H.o key b2l j&hashable; ﬁu%Tﬂz NJAEJ’WE«
TypeError. WIRTHHEA key, W5 % KeyError. MIIHHR[E 0 B0FH RIUHTR

int PyDict_DelItemString (PyObject *p, const char *key)
[E)fE5 ABIf—#4r. X 5Pypict_pelItem() M, {H key $iF55E N const char* UTF-8 4
FATH, MAZ PyObject*,

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

O 4R 408, [ERE ABLIY 0 T p RIEI DA key ARG, WIS key RAFLE(H
ERRE R %W”J IEINULL
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fiE: AV _hash__ () fl _eq () FER KA W SR B IR 200, 2L
JlPyDict_GetItemWithError () B,

1 3.10 BRASE B FEAREFGIL BB W 8t AP 8 (R g s J PR T Feidre . IREE ARSI
PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
e A 48, [DFEE ABIR)—#l)). PyDict_GetItem() HYAER, EARXFFHRUEN . UK
PERFFE I NULL JF R0, AR AR MR NULL JF IR &5 A 50
PyObject *PyDict_GetItemString (PyObject *p, const char *key)
EMRE: A 488, [EiSE ABL (4. X 5PyDict_GetItem() —kE, {H key J2H— const
char* UTE-8 i) 75 efoRATE R, AR PyObject*,

fiE:  FEWH _hash__ O Fl _eq () Jy kB HETE Q) A IE B str X
AW S B W R M Z W, B L PyDict_GetItemWithError () BRI Mty
W) PyUnicode FromString () key.

3y &) A
R HEC

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
EARAE: A 4. XIR Python 2 dict . setdefault () —#fE. WIRE key 7EAE, EIR[AIAEF I
p BRI WEREATAE, ERMNE defaultobj —iEHH AR [9] defaultob) o XA~ eRBUATTE key
MG A BRI, A R AE A A A 3 5 5 E .

Added in version 3.4.
PyObject *PyDict_Items (PyObject *p)

AR Ay 4. [EREE ABL YR IR Bl — MO EF b T A Py ListObject.,
PyObject *PyDict_Keys (PyObject *p)

R Ay s8R, [ERGE ABL— 0 BB — ML ETFIAFTA# (keys) M PyListobject,
PyObject *PyDict_Values (PyObject *p)

B Ay 484, R ABLAY— 5. R Bl — MU & F I BT (values) Py ListObject,
Py_ssize_t PyDict_Size (PyObject *p)

[EVfE ABLf— 45 R IR EH A, S0 T8 p A len (p) .

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

[EIFE5E ABL— 5. AU p s B B . eS8 — U IR BT a2 BT, i1 ppos 5
M py_ssize_t WBHRIIGHAN 05 X RECR 7 S (i R AN SR AR [0 B, — ELBTAT SRR
Wty se MR B BAE . 22 pkey Fl pvalue [ 24417 PyObject* Agdg, BRI B A BANE R
BE, seE DA NULL. Sl E AR B AT | ES 2 RE I o ppos FEIEAIUIEA RAGERL. E 1)
EHFER NIRRT IEE R R mAs &, IF b T a5 R MEta, B st A e,

PRI

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

}

UL p A RAE PITE) A AR B . A PP, R R LA, MAURT IR G A K
AEE . Bl

L
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-
PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;

}

int PyDict_Merge (PyObject *a, PyObject *b, int override)

1572 ABL [R50 XPMLGERT4 b dB47240, SRR INE 78 a. b W DAR—ANF, ST 52
FipyMapping Keys () fllPyObject_GetItem () WIX4. R override FyEAH, WIHIRALE b F13E
AHFE AN @ H EAFAE DA B BB R B R e, 35 MU ANERAE a w8 A0 R) 6 00 2 TS I (e X . 24
BRI 0 8 F 245 ] & F R E -1,

int PyDict_Update (PyObject *a, PyObject *b)

[Ef5 52 ABI )34, X5 C Hf§ PyDict_Merge(a, b, 1) —Ff, HI{LT Python 1) a.
update (b), ZHIETPyDict_Update () FEH AN EIK A keys” @ M BF A 2 0] 8 2 3% AR g
X FE o 24 TR E] 0 B 45| & R A -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq?2, int override)

[EIRE5E ABL 075 KF seq2 s SEX TR A 9 37 8 a. seq2 ihFUR = ALK BE 2 B VRSB0
MICR I AEACR G UTFAE RS, Q2R override FUHE M i) th BUAYSEIE L o 24 s ipiR o] O =%
FUG KRR -1, Z4rE) Python (U (IR EIEERSM) -

def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

int PyDict_AddWatcher (PyDict_WatchCallback callback)

TE 73 BN} callback HeAf )y watcher, iR [MMECHAR AR R id, MR R pyDice_watch () 1
IPBAE T o AR B O (HLAniseA 28R m T watcher ID) , R[] -1 I HBLE 4 .

Added in version 3.12.

int PyDict_ClearWatcher (int watcher_id)

HaHZHIMPyDict_AddWatcher () & [Bl{) watcher_id FiF R watcher, F{IHEIR[E] O, &SR]
(BIUN2425 5E 1) watcher_id RAIEME) RE -1,

Added in version 3.12.
int PyDict_Watch (int watcher_id, PyObject *dict)

Wi dict Frid MER . R PyDict_Addwatcher () ¥4 watcher_id St N1 BIRYHAE dict #1524
ORI B o IR (A 0, AR AR [E] -1

Added in version 3.12.
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int PyDict_Unwatch (int watcher_id, PyObject *dict)
P dict FRc N ARFREM . PyDict_AddWatcher () $#4L watcher_id X} . RIVELE dict Bi& L
SRS A TR o A I 2 R0 L I IS AR AT . AR ] 0, AR ]~ 1
Added in version 3.12.

type PyDict_WatchEvent
i DA TR T BB 1 o L S B S 4 B 1 M Z§: PyDict_EVENT_ADDED, PyDict_EVENT_MODIFIED,
PyDict_EVENT_DELETED, PyDict_EVENT_CLONED, PyDict_EVENT_CLEARED B
PyDict_EVENT_DEALLOCATED.

Added in version 3.12.

typedef int (*PyDict_WatchCallback)(PyDict_WatchEvent event, PyObject *dict, PyObject *key, PyObject
*new_value)

S ML A [ R pR R 2 B
R event /& PyDict_EVENT_CLEARED Bf PyDict_EVENT_DEALLOCATED, M| key #1 new_value &}

Y45 NULL, HN5R event 72 PyDict_EVENT_ADDED Bf PyDict_EVENT_MODIFIED, N new_value ¥4
key WHTE . UR event /& PyDict_EVENT_DELETED, NPREM ML IS key 1T new_value ¥4>5 NULLS,

PyDict_EVENT_CLONED &7 5 —ANFHAIFEN 2 5l h 25 W) dicr & E . HPRIEILBRIER R, %
RN 2 % AT BN SR PyDict _EVENT_ADDED ZH{4:; i 2 & H ¥4~ PyDict_EVENT_CLONED,
M key $§ 7M.

R MG EANGEAZ R dicrs {50 S5 AR A AT HORHK S0, LG JCRREEIT . 395 AN B2 ol i A
Python fURSEI AT, PR E W REF AR BT dict A FFHFSEM .

N4 event j¢ PyDict_EVENT_DEALLOCATED, JIYE [ Hr 42 52— X6 BIHF 4 55 1) = AL ) 7 53 | K0
ﬁ%&#ﬁﬂmﬁﬁﬁmﬁﬁﬁﬁio AT R 5 DA T B i, AT ) 244 B 3G 1 R 5 T R T
WHERH .

[ A E BRI dict BB BSE R FITRAT . IXFRFE L BT dict ARZSTTPARER 2R .

MABEZEBHEET DR, WELBERRE -1 EEFEIARTG L5 HE M
W PyErr _WriteUnraisable () fJTEIH . FEHARIEN FEMN2X41%H 0,

FESEA BN AT REC S B T M AR T8 . FEBLIE LT, YRR 240R [5] 0 HAT SR LB R RERY 59
KT M Z 1B R AT REAS 2 R AR AT HoAl AT i i S 1Y APL R AR B e R = RS, eI 2
HITREE

Added in version 3.12.

8.4.2 K&

XN T EH A set Fl frozenset XFRMAIL APL. AL AR AE T 18 41 (4 T B B 42 6 FH il
2% 2 I (B 3EPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue (), PyObject_Print () PAMPyObject_GetIter ()) Bi&Hh
L F I (B 5PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (),
PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr () PA
KN PyNumber_InPlaceXor()).

type PySetObject

XAPyobject WFRBIMH KARLTF set Fl frozenset MRMNFBEIE. BRUTFPyDictobject
(AL FE T X /N R A R UL E 2 [ KN (RAR T A7 =), X SRR R R ARl
BRI AR AT AR KN A (RSN RAAE ) o BEESF AR FBEOR AN 24 I HLnT g
KR o T VTR 24 38 5 B 5 A CSCRY APL RIS AT AT B R B S R A i
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PyTypeObject PySet_Type

[EJfS7E ABI f)—H4). X2 —PyTypeobject %fl, R Python set KA,
PyTypeObject PyFrozenSet_Type

[EE 5 ABL [ —iy. X B—A PyTypeobject 52fil, /R Python frozenset 2%,
TSR A28 ) T E B Python A QIGHT . Helll, SRS HULIE ) LR FTI% A Python
PIE
int PySet_Check (PyObject *p)

MR pe—A set WREHE RH T LAY LFINREEE. MRS EIHIAT.
int PyFrozenSet_Check (PyObject *p)

R p @— frozenset XIREFH ZH TIRAAYLBINLR T EE . ML 22 BT
int PyAnySet_Check (PyObject *p)

W p 22— set X4, frozenset XMREH & HFEBAGLHINLREI B, HERERE 2RI
7o

int PySet_CheckExact (PyObject *p)
W p Z—A> set MEEANRH TR LHINGR BB, RSS2 M tT
Added in version 3.10.

int PyAnySet_CheckExact (PyObject *p)
MR p @A set B frozenset XWRENZH T RAW LB B EE . BERECR RS AT

int PyFrozenSet_CheckExact (PyObject *p)
WL pJ2—A> frozenset XMGAEARZHFARAAY LGN WK FAH . RS2 2 AT

PyObject *PySet_New (PyObject *iterable)
WA e 28, (EEGE ABL - #5r. 3B 4fY set, Hrh o irerable SRR . irerable
A PACH NULL R — i s . IR EOEi G, KM & A NULL. 2R iterable 525
AR IR RIS % TypeError, i%@iﬁ%ﬁiﬂiﬁ)ﬂ?%ﬂ Hh (c=set (s))s

PyObject *PyFrozenSet_New (PyObject *iterable)
B Frag 4 0g. [EFEE ABLY B JREI— T frozenset, AUy ierable R IFIA 4 .
iterable PTVAS NULL R Q@ —ASHR S RA SR G o BN FURTI ARG SR 6, IR [El NULL. 41
R iterable 5B EAZAIERX RG] A TypeError.,

THIREAN LGN T set B frozenset WSEHIEURH TR A,

Py_ssize_t PySet_Size (PyObject *anyset)
[EfE 5 ABI 1304y iRl set 8% frozenset WRIKE . 4T len (anyset) . TIH anyset N
set, frozenset B{H TRAEWLH|, N<H| % SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
FRA PySet_Size (), AR

int PySet_Contains (PyObject *anyset, PyObject *key)
[EVfE7e ABL [ —3 0. WARARBINGRE 1, AR ARARBINGRE 0 , R iEFEFE R NER [ -1, 5 Python
__contains__ () J¥EAE, ZEHAS Eﬁ]%%ﬁﬂ%‘%ﬂ@%A%%ﬁ%jﬂlI*HT@/*%A MR key 72
AT RZEN 5| % TypeError, R anyset N2 set, frozenset By 2RAIW LN &5 %
SystemError,

int PySet_Add (PyObject *set, PyObject *key)

[EJFS 2 ABILI—354%. B8N key B|—A> set 526 L A] F§ T frozenset 52l (5PyTuple SetItem()
F AL 2 Ab 2 B W AT B R A A B B R 4 B A e A T4 HA AR RS 2 BB 7 B OE) o BT R o]
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O MARMAFAR ] —1. 1SR key HARTIIG F X 2 M £ 5] & TypeError. QIAREA MK SR &5 %
MemoryError, UM set i set BiHEHTRAALFINESE| & SystemError.,

THRECEH T set sUHFRAPLH], HAWHT frozenset BHFREFIHI.
int PySet_Discard (PyObject *set, PyObject *key)

[EVFEE ABL g7 7r. W2RAR B CMBR R M 1, AR R (ToHAE) WL&M o, nsRis ] H 5]
B E -1, XFATFERN ARG K KeyError, UIR key HAMIGA RN 5] % TypeError. 5
Python discard () JFiAA, BN S A SR A GO IRI REE R A Q2R set A
e set BUHTRMLFIM ST % SystemError,

PyObject *PySet_Pop (PyObject *set)

AR Arag 28k, [EFIE ABLI—45r. J& W] ser FUERARIGHEIN, HM ser PREBRZIS. K
Wit o] NULL. QPREE G RN &5 % KeyError. IR set A set BHFRBM LN &5 %

SystemError,
int PySet_Clear (PyObject *set)

SE ABLI— 0. S IMA WA TCENES . MIIERE 0. A1 set A2 set s HFIRAISL
Bri& R -1 5| & SystemError,

8.5 BN MtF

8.5.1 FHRY¥ (Function Objects)

A LR AT Python pR AT pR X

type PyFunctionObject
R e C .

PyTypeObject PyFunction_Type
B2l Py Typeobject WIE B, H {3 T Python p§ U ZU[E], Python F2 X ksl # v & types.
FunctionType i E.

int PyFunction_Check (PyObject *0)
W o MR (BEA PyFunction_Type (ZIE]) AIEIE rue. S2HULFAE NULL. KA
RE AT -

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
EMRAE: ey SR, [ (E AR CHE Y code HH B B W1 . globals wh7H 2 —fH AT R U RELE)
P IR I 5 )~ i

PR XA S 7 5 (doestring) 144 A 2 78RR N5 0 T S, __module & H globals firBiA%. 5l
WP R . [ (annotation) A1 P £ (closure) # #[E] NULL, _ qualname_ #f sk [EI AL 05 9y 1
co_qualname BOAH R AIE.

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

EMRAE: #ag 488, FMlPyFunction New () M, {BdAFRAWM _ qualname_ BIERYERE,
qualname JEE]l—{# unicode ¥4 j2 NULL; WE NULL, _ qualname_ JEVE @k B2 05 14
co_qualname 848 G HI{E..

Added in version 3.3.
PyObject *PyFunction_GetCode (PyObject *op)
AR AR R [ EAR YR B Y R X op .
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PyObject *PyFunction_GetGlobals (PyObject *op)
ERAR: PER SRR, ] S A g R X AT B 4 e K 1 op
PyObject *PyFunction_GetModule (PyObject *op)
EARAE R 488, [BIE—EX Y op Z __module_ JEERIborrowed reference, ‘& R] A NULL,
TR LA AR F B, {E AT AR Python FaCEEUE MM 14 .
PyObject *PyFunction_GetDefaults (PyObject *op)
A B . E RSP op S TTEHEE, EATAR—MSA 25 30 wple (JTA) 5

NULL,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
BCE KA op W51 MIHBE . defaults 17H/2 Py_None s(—1H] tuple.
5| % systemError HAYFJHIREBIE -1,

void PyFunction_SetVectorcall (PyFunctionObject *func, vectorcallfunc vectorcall)
(B {45 7 19 B AT fune BEE vectorcall 1L
ek [T APT Y R AER B AR T (BRIA) vectorcall BRELIIATH !
Added in version 3.12.

PyObject *PyFunction_GetClosure (PyObject *op)

ERAE: AR SR R Y 1 op FHBAER PR AL, & AT AR (A NULL Bl —fE L cell )
tuple.,

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
i A8 HL R A op BRI P, closure 1L 7H 2 Py_None Bz —fi & cell %11 tuple.
5| % systemError HYFJHIR:BIE -1,
PyObject *PyFunction_GetAnnotations (PyObject *op)
ERAE: A R, MR op WAERE), EW AR 5B (mutable) 7ML NULL,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
e R op WARE), annotations WJE & —fHF 5 Py_None.
513 systemError HAEJKMKRy I -1,
int PyFunction_AddWatcher (PyFunction_WatchCallback callback)

HEW} callback V524 i flREAR 1 pR B AL & . IR [l — WL 45 PyFunction ClearWatcher () HJ
ID. AR BT R (FAA R R T IS ID), MR -1 IF 3 —

Added in version 3.12.

int PyFunction_ClearWatcher (int watcher_id)

W oas M oml R OB % £ 2 Bl M Clear watcher identified by previously returned from
PyFunction_AddWatcher () & Bl B watcher_id Fi iR B ME M8, I WFR Al 0, B F 45
B (FeinM %4 @ 1 watcher_id KGN 3R] -1 FBE—A 4.

Added in version 3.12.

type PyFunction_WatchEvent
DL ORTOBE MO B0 KK W W0 2% 3 P 41 ML M9 B %% - PyFunction_ EVENT_CREATE

- PyFunction_EVENT_DESTROY - PyFunction_EVENT_MODIFY_CODE -
PyFunction_ EVENT_MODIFY_ DEFAULTS - PyFunction EVENT_MODIFY_ KWDEFAULTS

Added in version 3.12.
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typedef int (*PyFunction_WatchCallback)(PyFunction_WatchEvent event, PyFunctionObject *func, PyObject
*new_value)

PR S R 48 ] 3] o 5 ) 2 2

IR event °f PyFunction_EVENT_CREATE B{ PyFunction_EVENT_DESTROY M| new_value K
NULL. FEHABIEILR, new_value X5 A5 SO J@ HEFA — 48 M ZEARAELE func T HFHE R borrowed
reference.,

WA AT DA A AN BEAB 2L func: SXBACRTBEELA A AT UM SENE , A5 JCiREIH .

AR event /& PyFunction EVENT_CREATE, MNHZEHEAYE func SESAIIGZ JG ok KEJE T . EH
MRS OLT R EIESTFEXS fune TS M2 BRI, XA AR fune Z BIHPIRAS . A P fE
PREON S B AP B TR s . FE B O N RS A AR . B ARARIEAS [ B A P g X 2
FEA AT O B B T T AR, (R BN AR HET T Python A HTE SL.

T event J& PyFunction EVENT_DESTROY, WIZE[m|YE HP 27—~ BIRHEY B0 R 800 5 | R H
A BRI SRR R . 24 EE A AR S DA PR A BB, AT 214 Bt 8 T 1) H O 25 T R -k
BH -

MBEZEBRE T —4RE, WELHRE -1; EREEFENASTS EH T E M
W PyErr writeUnraisable () FTEIH ¥, FEHAMFN FEMN 241k 0,

FEEA B AT REE 1 B T M AR AP 78 . FERUIE LT, RN 243 1] 0 HAT SR LB R RERY S59
X BRI AT RE A 2 R AR A v iR 5 1 APL R E RIS S R E R, I EREZ
HITKIE B

Added in version 3.12.

8.5.2 EHIA XY (Instance Method Objects)

B e PyCrunct ion AL 4E4E (wrapper), 24P yCrunction [FI4 (bind) EIEEW 19— H =
TR T LY PyMethod_New (func, NULL, class) BJFERY,

PyTypeObject PyInstanceMethod_Type
PyTypeObject [HE I3 Python Bl HEHE]l. EAE /BT (expose) £ Python FE3{,
int PyInstanceMethod_Check (PyObject *0)

WF o B—HER N EWY (BFEPyinstanceMethod Type) HI[E{E# true, 28 E A NULL,
1 o AR B AT

PyObject *PyInstanceMethod_New (PyObject *func)

EARAE Arag SR MR BB EIE . fune EWERAINEIILE, FEE ORI func
bR L E Y o

PyObject *PyInstanceMethod_Function (PyObject *im)
R PR SR, BRI R BT im iR
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
ERE: 1R 4R, B4 (macro) fliARH)PyInstanceMethod Function (), AW T EEGTE.
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8.5.3 FiEWH (Method Objects)

JrEEEI4 =X (bound function) #){4:. Jy 248 i € w145 21— 66 2 e e E Bl REES vk (45
Bl EEER ) EAR .
PyTypeObject PyMethod_Type
B Py Typeobject HHIHZ Python JER[El, EAEE types.MethodType ZABA%E Python F2X .
int PyMethod_Check (PyObject *0)
W o R—r it (BEEryMethod Type) HIEIE true, SHULZUREINULL, AR &
AT -
PyObject *PyMethod_New (PyObject *func, PyObject *self)

EARE: Arag 0. R IEE, func BEEUTRETRFIL1E, self [E1R% 05 MEEISS (1 11«
TETTERFIIE , func B EHIFI . self W/HAE NULL,

PyObject *PyMethod_Function (PyObject *meth)
R R R B EN DTVA meth W&
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
=R A SR BRI PyMethod_Function (), 2T $HERME .
PyObject *PyMethod_Sel€£ (PyObject *meth)
MR R 0, B EI TV meth (B .
PyObject *PyMethod_GET_SELF (PyObject *meth)
=R A R BRI PyMethod _Self (), BN T Bt .

8.5.4 Cell #31%

"Cell” Py 74 A B BURE 2 (A T 2 I (reference) AOSA S, SHNVEEIE RS2 B, MG A cell W E T
A% (EMBCE T s 2 MERZ AR stack frame Y [ o 1 S8 B 35 S B AE IS cell 2218, ERIBREEN T
A% APIBGZAEIRE , AT cell A SRR 2 cell WIPFA LY . BT cell Y11 R 2 I (de-reference)
i 2R IR LG (byte-code) A 30 #%; fPHURFANE HEB) AR M. cell YIPHAE AT AT HEA KA -

type PyCellObject

Cell YT Z C 45k
PyTypeObject PyCell_Type

B cell #y R (FELE.
int PyCell_Check (PyObject *ob)

W ob 22— cell YFRIEIEEAE; ob MEANE NULL, I ok A2 G R e T
PyObject *PyCell_New (PyObject *ob)

EMEAE: Arag e, ELEEE— S ob BT cell Y1t ST LAF NULL,
PyObject *PyCell_Get (PyObject *cell)

B ATag 4R, [IE cell A cell.
PyObject *PyCell_GET (PyObject *cell)

EMRAE: AR 4R, [E cell W11 cell IEIZY, (HREAME cell Z759F NULL [E HE—1# cell #{4:.
int PyCell_Set (PyObject *cell, PyObject *value)

5§ cell Y cell EIZRRIE value, SEHBEALMTE cell YAFEHIEA IS M. value FPAEI NULL, cell
WHEARE NULL; QSR EAR R cell PrFRII M -1 AR M Akl 0.
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void PyCell_SET (PyObject *cell, PyObject *value)

# cell P14 cell HIEFEE value, ANk Watlg, EHANEIEIATMZetat; cell M/EEHE NULL
[E) HLIE—1 cell #14.

8.5.5 EAEMH

R 502 CPython SEBUARIZ AT . AR —H i AR P& B R ECH B9 T AT RS
type PyCodeObject
T HERARD AT R BRI C G540 . ISR Brm] B L.
PyTypeObject PyCode_Type
X—AEE Python USRI Py TypeObject S,
int PyCode_Check (PyObject *co)
W2 co Z—A> IR QIR I FE . MR LR e 2 T .
Py_ssize_t PyCode_GetNumFree (PyCodeObject *co)
AL EYGE SEMBISTEERS V@
int PyCode_GetFirstFree (PyCodeObject *co)
AR T PUE UK S S eSS i A= RS

PyCodeObject *PyUnstable_Code_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject *names, PyObject
*varnames, PyObject *freevars, PyObject *cellvars, PyObject *filename,
PyObject *name, PyObject *qualname, int firstlineno, PyObject
*linetable, PyObject *exceptiontable)

TEAE LT APL, BT RETE/INRA B A v VA A 5 bl o

IR —ASE R AR SR . EPRARTREE— D S X R K AN, HH M PyCode_NewEmpty ().

BT En e Law2k, "L PyUnstable _Code New () K48 FAM & 1) Python it
A

BE R B 1 2 2N i 7 SR AR, X R S R A A0 S A T B S B IR R AT 5 VM
SIS R R AR

e 311 RS Jii qualname il exceptiontable 228,

TE 3.12 JiU3# 8 PyCode_New BHATR, &~ 182y CAPI W —HRsy. IHAFRCHFN, EfEL%
AR E B TR AT -

PyCodeObject *PyUnstable_Code_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int
kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject
*names, PyObject *varnames, PyObject *freevars,
PyObject *cellvars, PyObject *filename, PyObject
*name, PyObject *qualname, int firstlineno,
PyObject *linetable, PyObject *exceptiontable )

S5 APL, T e MU B R AT T A

(il
Fiin
A
R
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HpyUnstable_Code_New () 2L, {HEHMNEIM T —ANEFXF AL FR AL 2 81 posonlyargcount” . i f
F PyUnstable_Code_New [#¥iE i 3530 Al AL H TX k%R

Added in version 3.8: >} PyCode_NewWithPosOnlyArgs
JE 3.11 [REYSE T i qualname fll exceptiontable 28,

TE 3.12 U389 B4 N PyUnstable_Code_NewWithPosOnlyArgs. IHZREMFH, HEZ
2 FHCE B AR R T
PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

EARE: Freg s g, RE-NEGIEEH PSS BRAMEITT SNSRI 5. SRS R
AN TG5> Exception,

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)

R 7E byte_offset (i E K Z HIPARZ G ZAEMIELS TS WRRHFTFE—WRITS, 3
M PyFrame_GetLineNumber (),

LR BRI R AT S A TR, BN 72 PEP 626 A APL,

int PyCode_Addr2Location (PyObject *co, int byte_offset, int *start_line, int *start_column, int *end_line, int
*end_column)

R AR int F8EHCH byte_offset AMFELMIRRILITH S I G 'S . LA EMEETTRIYE
S MRHE B3R 0.
TSR BRI T S R ] 1 A5 3R [E] O
Added in version 3.11.
PyObject *PyCode_GetCode (PyCodeObject *co)

& fy F Python 18 1% getattr(co, 'co_code'). iR [l —A~ 4§ [a] /A1 X 4 i 7T 1S
WPyBytesObject WG| M. M4, Rk NULL H5] KR

XA~ PyBytesObject AJ AHIREA 77 QI ALK CPython i SEBR AT 515 . MeR ALY
FE BRI GFERE AT T A .
Added in version 3.11.

PyObject *PyCode_GetVarnames (PyCodeObject *co)

ZE #y F Python fU 15 getattr(co, 'co_varnames'). R —Af8 1m0 F/HBE = H WK
)Py Tupleobject FHTGIH . MR, KFR] NULL H5 kK — P FH.

Added in version 3.11.

PyObject *PyCode_GetCellvars (PyCodeObject *co)

ZMr T Python f{FY getattr (co, 'co_cellvars'). iR[A—AMIEHHRE M BREUIS | Y JRiRAs
BRI Py Tupleobject HYFTGIM . HHARE, FHRIA NULL JF5] Kk —A 524

Added in version 3.11.
PyObject *PyCode_GetFreevars (PyCodeObject *co)

Z #y T Python fU 1Y getattr(co, 'co_freevars')., R — NI H AU E H A EZ K
HPyTupleObject WIEIGI M. M4, Rkl NULL H5) K — 7.

Added in version 3.11.

int PyCode_AddWatcher (PyCode_WatchCallback callback)

TN} callback 124 24 Hil ffRER 9 AR X S A% . IR Bl — AR RAL 45 Py Code_ClearWatcher () K)
ID. MR AR (BB R Rl e ID), WhRE -1 FF3E— R

Added in version 3.12.
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int PyCode_ClearWatcher (int watcher_id)

HERZ B PyCode_addiatcher () iR 24 BT EREAS 1 i watcher_id FrbRiflig HOLAS . hliinhak (o]
0, BE M (BIUA2EE R watcher_id RYGENT) R -1 I BCE R

Added in version 3.12.

type PyCodeEvent

AT B AC TS N 2 I SR S 4 4 B A% - PY_CODE_EVENT_CREATE - PY_CODE_EVENT DESTROY
Added in version 3.12.

typedef int (*PyCode_WatchCallback)(PyCodeEvent event, PyCodeObject *co)

PR G LA 1] ] bR R S 2

B2 event 2 PY_CODE_EVENT_CREATE , W[E[{HTE co 5E MGG AGETIM . w0, mHSTE
co PATEY S 2 Bip A TH A, IXFESETT AR co Z BIAIRES .

AN event ki PY_CODE_EVENT_DESTROY, WIFE [ H 3252 — ™ BIREB5 A8 B R AR X 2 170 5 | FH R ol L
R, IR AR SRR . SR ROXT S DAJS PR B, AT ART A 2 R L i AL [ R
R -

A APT ) ] PO A N FE A TN A SE AR o X 3845 T BE A5 (B BT B A Y S AU e 5
VI AN A] . BRI BE AT (AR AL Pl e & SRR M S v MR 22 5% (A& IR e A BT ) |
(BN 2B IEZESA TG Python ARSI 3L,

MBEZEBEKET —4RE, WELHRE -1; EEFENARTS EH 5T E M@
M PyErr_WriteUnraisable () ¥THIH ¥, FEHAWF N T EN 4R 0.

AEVEA I AT RO 23 B T MR A TR 9 . FECTE LT, IR 43R 0] 0 FHAP SRR B [RIRE) F 3
K M1 B R AT REAS 2 VR AT A Hofth nT i i S 1Y APL (R AR B RS S e RS, IER R 2
HIREE

Added in version 3.12.

8.5.6 FiMNIER

N T SCREMWORIERRZ Y RE, AAMRENI Siifas s, AT DATE AU X b M AT 2 i) A MO
X HURARE C APLZA)—340: %IhAER CPython FYSEILANT, It API W] ARG SOAE I A & H 37 1%
A

=1 o

Py_ssize_t PyUnstable_Eval_RequestCodeExtraIndex (freefunc free)

13

R R AL APL, B TR IR 1 o [V £ (4 S

.

AR [ — AT AS I 225 B T 1) AR X S s i s o

R O FEARAS) 70U 0 %R B — 0K 5 K5 08 I 452 5 PyCode_GetExtra il
PyCode_SetExtra — i /il AR AR X 52 ity #idls «

IR free oA AN K NULL: 24 QRS XS ROREIT, free WiFEAFME T35 FrYdE NULL £l oA . 24
HfEryobject BH§i Py _DecRef (),

Added in version 3.6: {E25 _PyEval_RequestCodeExtraIndex

JE 312 RS TE: B4 N PyUnstable_Eval_RequestCodeExtralIndex. |[HHJFE ZIRCHEH
M, BFE APT B2 iR Al H o
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int PyUnstable_Code_GetExtra (PyObject *code, Py_ssize_t index, void **extra)

R TG APL, T AR/ AR A EVA (5

B extra VENAFAETES ERT FROBSNE . IR ] 0, 2RISR B — A i IR ] -1,
WERAAER G| T RCEEEE, WK extra % NULL FaR 0] O A BEE 75 .
Added in version 3.6: {E5 _PyCode_GetExtra

FE 312 RS TE: Efiy/4 N PyUnstable_Code_GetExtra. |[HIFABEARCHFH, {HAE API Bk
ZHIBRF AT A

int PyUnstable_Code_SetExtra (PyObject *code, Py_ssize_t index, void *extra)

@

BT AL APL, T AR N A P EA (s e

FHEEL B R N BN A extra. JEINBFRFIRI] 00 JRIGHPARF B — A S R 0] -1,
Added in version 3.6: {4 _PyCode_SetExtra

FE 312 fRISEH: B4 N PyUnstable_Code_SetExtra. |[HIWAEZWREW T, {BFE API L
Z BTSRRI

8.6 HihifF

8.6.1 {E#XE¥¥ (File Objects)

iE 88 APL 2 R EIEA 2 {411 Python 2 C API (¥ e/ MEHE (minimal emulation), B3 25 AKH C BRI
JRE R M0 /O (FILE*) BYSZHE . fE Python 3, REZEMER LA AR 1o BIAL, TAEBAER B IRAY 2
B VO sk T 2 ME S . Fmitiid iy k25 23 APL I C ey, 15 B aBas P ER s R
5 dEREE = R EF I 10 APLL

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding, const
char *errors, const char *newline, int closefd)

EIMEAE #7488 [ERSE ABL—3B7 RIS FTIF SO fd ST R A A1 2 — 4 Python SCHAXT 42,
ZH name, encoding, errors i newline W] PA>K NULL /{8 F BRIAEL; buffering AT PAN -1 Fn{dt F BRAAE .
name 2% ZWAVE R T M FIE . KRIMBHRE] NULL, B XS EEERIA, #25 io.open ()

PRI SCAY

B R Python ERURAT A VAR, F B M ELER(E R AU AR S HNA SR & 0 g A4 25 1
(BRI AR A 1) -

15 3.2 WLHOSE S 220 name it
int PyObject_AsFileDescriptor (PyObject *p)
[EVfE7 ABL1—if4). WMEEL p BB AR RER] int . WURYICRES, AR EDLE . IR
gy, QRPN £ileno () ik (WERAEFE); w4y b ZH M — A, & FRIEE R flA dR (]
. BE B SNENE SR IORF I -1
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PyObject *PyFile_GetLine (PyObject *p, int n)
AR Arey 08, [ERE ABLAG—r M T p.readline ([n]) , EDRBMNER p Fiit—
1o p AIARSCHR R EUAA readline () JFVEMAEMXIR. WK n 2 0, WIIERATHI K I,
HRL B —4T. WER n KT 0, WM SRR REURNER T n A5 TR BT —5r . ZEIX PRI O
T ARSLEIFENR SRR, MR B FAiER . B2, MR n/NT 0, WITGie K EE IR S B —1T,
HRR QRS BN BIA SRR, WG| % EOFError.

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
¥ 1o.open_code () WIEFEATEILAZEBELALN ME AR (handler) EHEH 2.
B B RO 2y
type Py_OpenCodeHookFunction

& #y F PyObject *(*) (PyObject *path, void *userData), H H path & #fi {4
“HPyUnicodeObject,

userData $5F45 (HE £ [FIF)pR 2 (hook function) Hv, f A ] REEEA R BT TER T (runtime) 1Y E[E] &
X, PHILRZHE R B 45 ) Python jR 8.

P A U o 2R A A A R A A, TR et o e LU T30 P A AL, [ AR e M 2 A
HAEBUIE sys .modules [,

— HETH0E, BRI IRECR L, ZIEXPyFile SetOpenCodeHook () WY LR R,
WERMERERS C 2t AL R -1 HE — 7.

fEPy_Initialize () ZHIFFIYHpREZ AN,

AT | o5 | 85— (M FE % 35 4F (auditing event) set opencodehook,

Added in version 3.8.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
[EVRE ABL)—ilsor. A9 obj R AREZEMINE po flags ME— SRR Py PRINT _RAW: HIRA 4
&, HIR AR str () AR repr () o TEMENIEE 0 BFERICEE —1; H80E 8 51 B ob.

int PyFile_WriteString (const char *s, PyObject *p)

[Ef5E ABL—ir. BATH s EHEYIE po RN MIE 0, 15 JSURe [ -1, [Elersee G
¥ B SMIRED

8.6.2 il MM

PyTypeObject PyModule_Type
[EJfSE ABL -4, XA~ C EASLHlpy Typeobject FIHK3R/R Python HiE2E A, 7 Python F&
JP i SL I B #a N types .ModuleType.
int PyModule_Check (PyObject *p)
2 p NEEHERN G, BURBH TR AN R R B B . R EUKIE A R .
int PyModule_CheckExact (PyObject *p)
2 p AR R HA R PyModule Type HYT-JAUXTR IR M EAE . 2R EUKITAT IR [F{H .
PyObject *PyModule_NewObject (PyObject *name)

EMEAE: Frag 4R, [EFEE ABL—00 B 3.7 ok B4s. RIS, HEM __name_ H
name , BTN JEME __name_ ,_ doc_ ,_ package_ ,and__loader__ #i&#iEZNETE. (T
AR T _name__ #@{i N None) . WHBIN 4424 _ file  J@M.

Added in version 3.3.
TE 34 RIS _ package_ Ml _ loader__ #f#%[Fl None,
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PyObject *PyModule_New (const char *name)

EMRAE: #rey &g, [0 ABI W —3R4). XU T PyModule NewObject (), {BIHAHrk UTF-8 4
T4 53 1 A J& Unicode X 42 .

PyObject *PyModule_GetDict (PyObject *module)
EARE: M5 4. [EFEE ABL 3R AR B SEEL module 16y 45 25 [A] 9 F HLG 425 O 4 AR
MR __dict_ J@HEMIE. WER module R Jg— RPN G (BB 72RA) , Weglk
SystemError iRk [#] NULL,
ALY e A HAth PyModule_* Ml PyObject _* BRI A& HIEARMBRAY __dict

PyObject *PyModule_GetNameObject (PyObject ¥module)

EMEAE: ey 4ia. [EFEE ABLIY—0r B 3.7 iR R4S, 1R8] module ) __name__ {H. WIRAIHER
PRALZAE, jﬁ%ﬁﬂ% PAE—NFLEE, W45k SystemError iR [H] NULL,

Added in version 3.3.
const char *PyModule_GetName (PyObject *module)

g ABL1-—#8%. BUTF PyModule GetNameObject () {HiR[H] 'ut£-8" LKA FR.
void *PyModule_GetState (PyObject *module)

[EVFE7E ABLf— i, IR BBy RS, WU, & MR 7ER ] i 4 O A A FE B it FR £

B{#H NULL., &L PyModuleDef.m_size,

PyModuleDef *PyModule_GetDef (PyObject *module)

[EIF5 2 ABL ()B4 3R 0135 I B # Bl B i) PyModuleDe £ G5 IR FEER, B NRARHUR 2
4 VJW;EX@U@E’JJ”U [7] NULL,

PyObject *PyModule_GetFilenameObject (PyObject *module)

ERAE: ey 204, [ ABLI— 0. IRIAE module ) __file_ JREFTINERN A3 S
%o WERBEMEARE L, SEWRE Tzzﬂ/\ Unicode F45EE, M£&5|% SystemError Fi%[A] NULL;
AEHABAR BT RFAR [B]—~F5 1] Unicode XF42 1951 H -

Added in version 3.2.

const char *PyModule_GetFilename (PyObject *module)
&5 ABIL 1 —r. T PyModule_GetFilenameObject () {H£:R I 4hd A utf-8 13044 .
32 W2z % 8B H: PyModule GetFilename () Xf ¥ R W 4 i 1) 3C {4 % & 5] &

UnicodeEncodeError, iHfPyModule GetFilenameObject ().

Mgt C 1R

FiEe Xt LB H 2E TV RS (SR EAR B =) |, sl mFmge (Ll
HPyImport_AppendInittab () EIFIIEILEED) . HSH bu11d1ng B extending-with-embedding Tﬁ@ﬁé i

H
IR LR L] Al PyModule_Create () f A—RIBRE LB, FHalk I SERAHRIS G, o il ik o]
SCESH AR B AR L BAIIGL” .

type PyModuleDef

[EJfE ABLIY—75r (@& PrH M R) - BUE X4, BTSSR TRITAER. 845
FREHLE 45 AT — A BRI AT 5

PyModuleDef_Base m_base
GELRE L R WA PyModuleDef_ HEAD_INIT,

const char *m_name

B A 24 PR o
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const char *m_doc
B SR 48 s — M i i PyDoc_ STRVAR G E ) SR A AL
Py_ssize_tm_size

] DAFEASER IR S ARAFAE N AR A B AR XK P, i PyModule GetState () K2, 1M
NGRS SR o XA DIE LA TR 2o i i

XA A DR TE B A RIS AR m_size 7}TC, HFAEVI M m_free ek (WIRAFAE) TEMUH /AL
PR R IR o
Fm_size WHN -1, BHRELMRIEAGEFIRE, A SR TR

PRI E AR, BWREBTAEHVIaE, I RS R 2SI NN Z 0B
%ﬂﬁﬁ%%?ﬂ%ﬁéﬁ m_size,

2SR R PEP 3121,
PyMethodDef *m_methods

— MRS BRI RS, PyMethodDe £ fiik . UNAUEHBCA AL, WPAH NULL,
PyModuleDef _Slot *m_slots

HEF R 2 B Bowl da AL A L e SCEH %R, PA—A> {0, NULL} RHEZEH . 2401 M Btk
Bt m_slots Wh%li k) NULL,

TE 3.5 OB HE 3.5 BUZ AT, BEA BB BB NULL, € SON:
inquirym_reload
traverseproc m_traverse
e RS G A 45735 [l Sk [y 393 ) 8] P 43 g R, GRS B0 h NULL

T SR AR BRSO SR AH R A3 0 WA 2 O ek gk FE RS SR A 2 i BRI H AT 2 H
(I Py_mod_exec lREL) WiJE TXFIENL. HHIIHLUL, WHRN_size KT 0 HEHURES
(HPyModule Getstate () j&[Hl) > NULL NIARSE L R%k

£ 3.9 MK B FERLHRAS T B W AFHE D -
inquirym_clear
TEASTHROXT GR A ASL 3 [ AT B0 18] B A I BB 5, AR TR B2 NULL.

T AR R A E 3 SR AH R 4 WA & ﬂﬂ% bR B, FERTH B 2 JE BB AT Z
(WM Py_mod exec WK4L) BT XA B, WRm size KT 0 HEHOR
(HPyModule GetState () iR[E]) >k NULL WAL F b R %L

Wi PyTypeobject . tp_clear RFE, XA MREOFA B RAEBIGRER AR . B, 245]
FHVHROR PAB SE — RS FER NI, S BRI m_free, MAGEHIEFALIIR W As .

T 3.9 RS B FERTHUR A0 e 2 B A PR -

[freefunc m_free

PERHOT G AR 18] BT R FH A BR S, SRS TG 2200 NULL

T SRR R A T 0 SR AEL I R 20 T U S U8 R G eR AR TR QI 2 T A H AT 2 i
(WM Py_mod _exec W%) JE T IXAFN. HHYIMUEL, WRm size KT 0 HEHURE
(HPyModule_GetState () 3R[H]) & NULL NS 1 R %R

T 3.9 RS B FERTHUR A0 e 2 Bl A PR -
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BB EMIEt

BEHRAI LG AL R ACTT DA B B IR IR 4, FRoh “BART Bl ande” , AR S sk Ho b i —
A~
PyObject *PyModule_Create (PyModuleDef *def)
AR AR ey 2. MRIETE def 4 E LB E — D B L. B AT MR
F-rPyModule Create2 () ¥ module_api_version 15 PYTHON_API_VERSION,
PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

= AR < A4y 4 B8 [EEE ABLIT 170, AU ASBIIBLER G, FESHL def s i e 3, B0E APLIUA
HNZ R module_api_version . MIAZIAS IEAEZA TG CA A VLR, W /i % Runt imeWarning.,

fiE): KRN ZME i pyModule Create () B LEREL, BRIFIREGEFEEME.

TERIIR AL PR EGR BT 2 1T, A BB Gl 3 {1 Py Module_AddObjectRef () % EHEFTIET.

ShiEaiait

REY A — R R R M BIIGRIE” . AR A0 AL 4T B2 AL) Python #idk: 4]
e R &) 3 B B B AR G A AT I B RIS SO R S i o X AP X R T2 __new___ ()
_init_ () F¥E.

50 BBy BE iR A G B EEROR ], X SR 2 B AR RS ER sys.modules & B T BT AR, ¥
SR — AR T S TTIH AR ) £ Bk B R A BE 3 DU H B3 fR2 Python RLERAREE . ERIAME O
T, MRHEE—AE LB A %A BT A - X MR S ORI S AR e X R
A RASH %2 BT 5 (Blanfdi i pyModule_GetsState () ) BUHNA (FIUMEHLY) __dict_ i fif
HPyType FromSpec () QIR BMIS) MEEERTS.

Ji?ﬁ@)ﬂ Z W BAIG A A EABLIRER RAZ S T AT &5 o BRIEZ MR Z [ B Y, Gl ] PASE X —

VA

SOERZ B BAia ik, #IaR LR % (PyInit_modulename) & [i]— MU & AR A Mm_s lot s gy PyModuleDef
Bl FEEPORIEIZ AT, X4 PyModuleDef SEBILAAN G AR B &R 4A 4L -

PyObject *PyModuleDef_Init (PyModuleDef *def)

AR A 4. B ABLI—5r 8 3.5 ok R4S, BRI E SO — AN IEF B R 1L Python
X, PRSNG| T

RN PyObject * [ def , HIMRAAMEER, MR MH NULL.
Added in version 3.5.
BEHE LYY m_slots B 53 A58 ] —> PyModuleDef_Slot 454 {A%4H:
type PyModuleDef_Slot
int slot
FEALID, AT A 2 Y AT AR Psd
void *value
REALAEL, A SO D
Added in version 3.5.
m_slots JLAHALIFLA— id 2y O ARG RE45 5
iy e sdthos
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Py_mod_create
HE— R LT ] AGTEBCRXT RA B o %A ALRY value $EEHILAEE 10— A BAT U1 2544 1 R 4L

PyObject *create_module (PyObject *spec, PyModuleDef *def)
R Z —> Modulespec 526, 4l PEP 451 firiE SCHY, PARBREHRE L. B 2438 [0l — AN HT it s
X5, EEBCE A IRIFIR M NULL,
BRSO, 4 DR de/ME . R, BN 24 T AR Python AU, AR S0 B AR — SR AT RE
S FECIRIEER .
ZA> Py_mod_create MIARETE—MEHUE T HEE .

WERARIEE Py_mod_create, FANHIFEHPyModule_New () BIE— @RISR . 5K
ARECE spec MARE SC, PASIAFY RS S H IR B AT IFERTHRZ J ) v i (i BTl A 5 B AR
I AFRBERA, [FI SL] — L E

REERR B R ACR PyModule Type WSEH. ATATBIE AT, HEE SRR E RS A
M EM:. 22, ¥ pyModuleDef HFJE NULL f m_traverse, m_clear,m_free; JEZFEH]
m_size; B(¥ Py_mod_create PASMYREAINI BRI PyModule _Type 5.

Py_mod_exec

FEE— AR DA AT BRI EL . X1 T AT Python BB P A0S Sl %, DRSS ML
A, RS 4 R

int exec_module (PyObject *module)

WRAEE T2 Py_mod_exec L, FHZIREANTAE *m_slots* B BLAY T HEAT AL BE .
Py_mod multiple_interpreters
fRE AT IEZ —
Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED
B SRAE TR A
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
GHRCSCRHE TR P A, 2 eI R AR GIL. (2 1L isolating-extensions-

howto. )

Py_MOD_PER_INTERPRETER_GIL_SUPPORTED
R TR T A, B EATA HCW GIL. (2 isolating-extensions-howto., )

SR (7 R A T RS F AR R R
FE—MEHUE OB E 24~ Py_mod_multiple_interpreters ffifii.

m B K ¥ £ Py_mod_multiple_interpreters, W 5 A M. # B N N
Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED,

Added in version 3.12.
H X2 BRI Z 4075, 52 % PEP:489
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REEREGIE R

M Z B BTG ET, KRR AT e, Bilan, TEShS0I@BRT R mn e, n AR A e TE,
W PyModule_FromDefAndSpec fll PyModule_ExecDef R5EEM A IR — S,
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
ERAE: Ay 2. HRIRTE def F4h 1 E X FI ModuleSpec spec 81— MBI . BTN
I F PyModule_ FromDefAndSpec? () ¥ module_api_version 15 PYTHON_API_VERSION,
Added in version 3.5.

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)

EMEAE: Frag e, [FEE ABLIY—5r B 3.7 ok RS, QU — NS, TES4Y def il spec
A E X, R APL A NS module_api_version, %I A5 1IEAE 1B 1T R 23 LA AN DUL

& fih % RuntimeWarning,

iiE: RZHON BRI PyModule FromDefandspec () AU BRI ILARAL, Rk e 5 26
=8

Added in version 3.5.

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
[EJfE7E ABLY)—H5r B 3.7 ik Bl 4g. ATSHL *def* PR IMMEREIITHY (Py_mod_exec).
Added in version 3.5.

int PyModule_SetDocString (PyObject *module, const char *docstring)

% 72 ABL ()35 & 3.7 me A B 4. 4 *module* [ SCHY 445 5 58 8 4 *docstring™. 24 {if H]
PyModule_Create B PyModule_FromDefAndSpec M PyModuleDef fI ), 2 H3hEM
AR

Added in version 3.5.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

[EVfE7e ABLIY—5r B 3.7 B B4, DA NULL &5 1) *functions™ £ i i R 4043 N ] *module 452
oo FRBANFKHWEZHT, WS HpyMethodbef U (M T Ziiam 4 250, 7 C
O SEIL AR B TRV E S — 24, 5 Python JE1G LB T VAL o Z4 06
PyModule_Create B PyModule_FromDefAndSpec M PyModuleDef BN, < H3hiEH I

Added in version 3.5.

XA

B R g (PR BAIIn i) sl B AT G0 T i ek (BT EwIiafe ), wTRAMEI AT B L,
SRS B R AR R S

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

|55 ABI 14 & 3.10 R A B4E. FF— A2 FKHR *name* (XFZ AN E] *module™ FRBRH, X 2&—
AT REL, W] DATEAER G 16 Ak sR B P

WR AT, RE 0, WEREAR, 51&SHIRE -1,
IR *value* 4 NULL, iR[A] NULL. FEVAHIE R EZAXFEDL, A0 H 55 .
P A5 -
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-

static int
add_spam (PyObject *module, int wvalue)
{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

XA T 0] DAE AN S RS Ay obj J& 45 A NULL:

L

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;
return res;

}

ARSI BT B 24l ] Py_XDECREF () [iiAN/& Py_DECREF (), [Hh obj A[fig>h NULL,
Added in version 3.10.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

[EIF5 & ABI ). 2l FPyModule AddObjectRef (), {HETEMINEHME—AXT value 5] H
(dnsREikmE o fH).

Wi i PyModule AddObjectRef () ¥, W ANiRHPyModule Addobject () HREBRE S
FEHEG .

fE: 5HA G B | H A EECRE], PyModule_aAddObject () HAE RINHPREHCT value 5] .
KRR E A T AR BIME, 8 5 O A A B iR T3l A *value* # i Py_DECREF (),

ik i

-

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return 0;

}

XAt v A A 2 2SS A obj 2175k NULL:
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static int
add_spam (PyObject *module, int wvalue)
{
PyObject *obj = PyLong_FromLong(value);
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_XDECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return 0;

}

WA OL T Y 24 ] Py_XDECREF () Wi\ Py_DECREF (), &2 obj AJfEN NULL.
int PyModule_AddIntConstant (PyObject *module, const char *name, long value)

[EJE7E ABL 145 $F— D2 FRH *name [ Rt i3 N2 *module™ R . 55045 (8 ) b6 BT
PAERCHARIAG A R RO T o AR A AR, Rkl -1, ACHaR 1 o,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)

VA5 ABI (1875, {64 *name (5 SRR E] *module® L8R, Ay (81 B 5t
ATDERESH B A B ECF B . 47 *value® TDA NULL S6R8. WSRRAEGHR, IR -1 , W)
2l 0 .

PyModule_AddIntMacro (module, macro)

Ffo— A B A & W I F| *module* BT B, 4 XM H B H  fmacro* & . i 40,
PyModule_AddIntMacro (module, AF_INET) {8 & *AF_INET* [ ¥ %l % & *AF_INET*

ANE] *module* b, WIERA ARG, &M -1, BIERME O .
PyModule_AddStringMacro (module, macro)

F— AP AN E] *module® B
int PyModule_AddType (PyObject *module, PyTypeObject *type)

[EVFE7E ABL -5 @ 3.10 B BG5BT QIR B module BiHerb . AR G0 i AL AN
W Py Type_Ready () SEMAIIRIL. KEXIRMAIRA to_name FJ5—A M5 Z FHIER . 40
B DE, R -1, iRm0,

Added in version 3.9.

ERAER

BB B IR AL B AT DATE M B R LR SO s A BB . X AR AGE R E LG, AT AR,

ESUEIO0E 8

LR BN IE Tl 1 2 iy BavI IR AL B RO REER PR W] DA —IEHE A2 MBS 42

PyObject *PyState_FindModule (PyModuleDef *def)
AR A k. [EREE ABLIT— iR GBI HIRER Y def BIBIRIERT S . Iy VAR,
MRIHC L Pystate AddModule () BREFIMBIAFRERRRZS T . AR B 5, 5
BEHO R BN FRESARE, &[Al NULL,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
[V ABL (17 @ 3.3 wa Ak Bl 46, K45 45 b JO BEHON P Bl ke g ik &S X% R vrd
dPystate FindModule () izl 4 .

DU BB BEI AR AL QAR AT 2L
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Python &7E A —/ MRS BB PyState_AddModule, [HMBIHAI IR ACHS Hif H &2 A
DAE (EREcE EAL) . BaCrTE e B S eSS4k T PyState_FindModule
FITEOL R A 2B . BB RN TR ANS (Sl EgEie, s2Eds e
) S5 PR AR BN 5 PR S B )
W H B i GIL.
B 2R ] 0 B R MR [A] -1,
Added in version 3.3.

int PyState_RemoveModule (PyModuleDef *def)
[E)fd ABL- 40 B 3.3 ik B4s. WIRREERIRAS RS BR h def QBB S . IR E O, %
e [A] -1,
W H B b 2 AT GIL.
Added in version 3.3.

8.6.3 [E/{t23% (Iterator) ¥

Python 4 it 7 3 i 3 1 i (E) A 2% (iterator) ¥ 4, 5% — 7 2 /7 51 [ AU 4% (sequence iterator), i Ji] 74 52 1%
__getitem__ () FIKHYMERFS, 55 BT 0 (callable) 4y {1 I JX K (sentinel value) — 32 ],
IR ) o T R A, R I SR A R A A R EAR
PyTypeObject PySeqIter_Type
B ABL g5, WAEW MR b PyseqTter New () BT M{ERER I A R EE)7 51
HEWE#EERX iter O WELHIEA.
int PySeqIter_Check (PyObject *op)
MR op AN Py SegIter Type MEIRFIE(H. BLEREUE R 2 MIIHAT .
PyObject *PySeqIter_New (PyObject *seq)
EARE: #rah 408, [EFTE ABL 10 SR El— S GHERUT IR E AR seq. 2M)FF1T
F#1EG % IndexError I, AUEEH.
PyTypeObject PyCallIter_Type
[EViS e ABL (185, HefPyCcallTter New () Fl iter () WE RN SHOL 2GR [l 1) 4%
PUE &I E
int PyCallIter_Check (PyObject *op)
W op KRB PyCallTter Type MERME(E. MERELE RS BIIIIT.
PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)
EARE: Frag 40, [EFE ABLIY - F 0 kISR eSS S5 callable W] DA ATA AT A
A ZH TSI T ) Python WIR XS4 AU JHER R ZaR MR ) R — DI H o 24 callable
IR BISET sentinel {ERT, EAKFLE.
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8.6.4 Descriptor (J#if2E) ¥t

"Descriptor” EH RV S L B, BN BEY (1Y dictionary (F8) .

PyTypeObject PyProperty_Type
(Bl ABI 145 [Eli@t descriptor ZU[EIBLE {4

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
EMEE: Fregsra. [DRE ABLIY—5)

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
EMEE: Fragsme. [DREE ABLIY—5)

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
EIEE: #rag 4 8g. [EfEE ABL R4

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
AR BT RE,

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
MR Frag 488, B ABL- 5>

int PyDescr_IsData (PyObject *descr)

G2k descriptor Y4 descr iR 0@ — GRS MR B E IR, 80E AV E R 2 — M0 kAR
0. descr Wo/B[EF)—Af descriptor H){4:; [ s A02r .

PyObject *PyWrapper_New (PyObject*, PyObject*)
AR #eg iR, [ERE ABLY-TB4

8.6.5 YR ¥*

PyTypeObject PySlice_Type

[EVfEe ABLI—45. PIR A RIFEBINS . E 5 Python JZTHIY s1ice ZHHFIMIX 4.
int PySlice_Check (PyObject *ob)

WK ob Jg—A> slice X GMIRBI K ob WA NULL, HeRELE & 2 AT -
PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)

EARAE: #reh 4 Be, BT ABL 300 Rl — N HA GBI R W 4. start, stop Rl step T2
S HIAE slice X4 HH B 44 BRIV @ PE I(EL - ﬁﬁh{ﬁqﬂﬂﬁﬁﬁé/\%ﬂu\ﬁ NULL, FERXFE LR H
None YENXI N JEPERIE . Q1SR BTG JoiE# 4 e Wz [B] NULL,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

E)55 5 ABL (1754 M F X142 slice $2 11 start, stop Fil step 5|2, 555K BEW N length, KT
length )5 515 K105 24 FE R o

IR R 0, IR R -1 FF AR E R (BRIEEANRTIS AN None HICEMH AL, T8
SRR T HEE ] —1 3 LA 50 -

PRPTREAN 24T S ff FH G R 4R
FE 3.2 fRENEEHE: 2 Hi slice TESIES KA PySliceObject *,

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t
*step, Py_ssize_t *slicelength)
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%52 ABI [#)-—3B4. PySlice GetIndices () WA HEMN . MY F 4 slice $2HY start, stop Fl step
K515, RPN A length, KU1 R WK BEORAFAE slicelength W1, 8 B I 2R 55 2 DA 0
Yl —# o Lt rei vl

DRI 0, AR ~1 3 ELR B

fiE): ek B T AT AR F/N T B R Ul AN A X R B Bk Py S1ice_Unpack ()
MPySlice AdjustIndices () WA, Hi

p
if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}

KPR

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

L

-

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

L

TE 3.2 BB o 2 1l slice TESIES A A1Z PySliceObject *,

JE 3.6.1 RAYSATE: U0 Py_LIMITED_API RIEEHIKE N 0x03050400 5 0x03060000 2 [A]H]
H (AEFEBR) B 0x03060100 B KM PySlice_GetIndicesEx () &4 L H—{F
PySlice_Unpack () fl PySlice_AdjustIndices () W% . S5 start, stop F step W ZHRIE.

E 3.6.1 R % EH: W Py _LIMITED_API ¥ & K/MT 0x03050400 B 003060000 5
0x03060100 Z A (REFEHF) W PySlice_GetIndicesEx () W 75 H MIEEL.

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

EE5E ABLIY-—#B4r B 3.7 Bk B4, M)A X4 Hfs start, stop 1 step £ i A H2 BN C B4 &
TERHE KT PY_SSIZE_T_MAX FM{EIB/NA PY_SSIZE_T_MAX, FERHINF/NT PY_SSIZE_T_MIN
K4 start Al stop {HI4 KK PY_SSIZE_T_MIN, H-#ERHINE/NT -PY_SSIZE_T_MAX A step {HI K H
-PY_SSIZE_T_MAX,

HAAERE] -1, SR E 0.
Added in version 3.6.1.

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)

[EIFEE ABLIY— 7 B 3.7 iR F4s. X start/end §) )35 S AR E 9791 K REHEAT IR . i
MZT 1= S A S EE Y] R — 27 XA Tl

REYI K. EER RS . AT Python RS,
Added in version 3.6.1.
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Ellipsis 35

PyObject *Py_Ellipsis
Python E1lipsis Xf%. WEEEAEM . BPy_None —F, ER—A KAMXS immortal . I
HETBOIR.

TE 312 RIS TE: Py E11ipsis [EIAPRRY (immortal).,

8.6.6 MemoryView ¥

— A memoryview MR CHHIAL A R4% 0 Fie — A ABAT L HAL T R — 1L 3 ) Python X452,
PyObject *PyMemoryView_FromObject (PyObject *obj)
WARAE ey 408, [EVFEE ABL 3670 MBS X4 1 %501 memoryview X5, ISR obj
SR G X G, W) memoryview XSO R AR S, BB T RER BN, WAl AR SR A 21T
PE MBS .
PyBUF_READ
FT 3 SR e g2 o X ) A
PyBUF_WRITE
T3 SR T 5 G2 X ) A«
PyObject *PyMemoryView_ FromMemory (char *mem, Py_ssize_t size, int flags)
EARAE: Hrag 4R, [EESE ABL —38% B 3.7 kR B4s. i mem 1 NS 2 2 oh X A & — 4
memoryview X4 . flags W] A2 PyBUF _READ B{ PyBUF_WRITE 2. —.
Added in version 3.3.

PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)
AR Freg 4 m, [EEE ABL IR @ 311 pk B4, B — ML S 4 E ik X E5H view (1)
memoryview X% . X T RIBAFIEMIX, PyMemoryView FromMemory () & ERET.

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
wARAA 7 ah 408 (B ABLA 4. A Lo X 3% 11RO 52 17— memoryview it 42 conriguous
WAFHR (FE°C’ B 'Fortran order 1) . QR AR EELER), W) memoryview Xf 4RI F AN AT, &M, &
il H. memoryview Fi5 a1 bytes Xf 4.

buffertype W DA PyBUF _READ B, PyBUF_WRITE WPH—4>.

int PyMemoryView_Check (PyObject *obj)
1SR obj 22—~ memoryview XL NIR [FIEAH . HHIA AIFQE memoryview 12, MREUR ST
AT

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
iR 8] 45 7] memoryview [ H Zivh X AL R A 454 . mview #55J&—4> memoryview S5 XASZAR
KT ARAL, AR E CAREAE, 75 WARAE I 1 15 AU o

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
iR [ memoryview Jr E T M 5 ot X R W 48 &, 80 #F W R memoryview 0 H R
if(PyMemoryVi ew_FromMemory () ﬁPyMemoryViewﬁFromBuffer () ﬁ'] @D—llj ;L’X: [A] NULL., mview
WALE— memoryview SLH .
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8.6.7 53 WBYH

Python 3% “STIFI" {h—n%. SRR, A BIRIEH: S B FIIAT S . 45— R i sang s | At
K, S FRATREHAE A — A RO R A AU
int PyWeakref_Check (PyObject *ob)
R ob — A5 BB G NLRE B . IR B 2 BT .
int PyWeakref_CheckRef (PyObject *ob)
W2 ob Je— G RMGR I A . B AU 2 2 AT .
int PyWeakref_CheckProxy (PyObject *ob)
W2 ob Je— B RMGR P . B AU 2 S AT
PyObject *PyWeakref_ NewRef (PyObject *ob, PyObject *callback)
A ey 408, [ERE ABLI—H 0 IREIXG ob I—A555 XS . KRR 2R [al— 4>
SIH, EARIERIE—SHRRSR; B TRER I — DA G HIX S . %6 A B2 callback 7] VAse
—A XS, ESTE ob YRR M I EISGE A BN S — IS, RIS 5 IR R A

5. callback 1A PR None B, NULL, I ob AN2— 555 XS, s MR callback A~ 2 n] v F Xt
% . None B{ NULL, NHZEECERE] NULL 5| % TypeError.
PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

wIEAE ey 488, [EFEE ABIL 3B iR BINTER ob W—A 555 | FACHINT 4. % sRECRE B2 iR 8] —
AHEEI A, BRI —NH RS R AR B — AW AEX S . 8 AES callback W]
PR — RTINS, BT ob H/E B MR RGET B 482 A miIE S, RI5551 X
GAL . callback HF]PAH None B NULL, 1R ob AN@—A 5551 XS, B0 QIR callback A2 W
XA . None B{ NULL, WHZEECRF &[] NULL 5| % TypeError,

PyObject *PyWeakref_GetObject (PyObject *ref)

w1 A 4. B ABL A0 SR IEEGT | ref WIS XS, WRES] A SR BARTE,
N3z [F] Py_None,

i [E: 2% ok BOR 01951 1 X 52 8 — Dborrowed reference. X TR A IV % 2 TE 1% % 5 B
M Py_INCREF (), BRAF2 4 ETEM AT G — U 2 B JeiE A i S i e o

PyObject *PyWeakref_ GET_OBJECT (PyObject *ref)
EMRAE: R 4B, BT PyWeakref GetObject (), {HEANHEARGI .
void PyObject_ClearWeakRefs (PyObject *object)
[EVFE 7 ABL )45 BBt tp_dealloc AbFRRASHH LAE 25551 -
BRI BCRF R AR object (195575 | FIFF IR ATX L85 | 1) vl BEAATZERT I . BRAE 221 T A [l 2 f5 R 1A o

8.6.8 Capsule %5

A AT 3% LEXF 5 ¥ B 225 )3 2 7] using-capsules.,
Added in version 3.1.

type PyCapsule

XA Pyobject W TRER—NRUBIIOE, &M TFH2RFRUBE (18 void* $8T) ilid Python {
ML 2 Hofth C ACRSIY C P REBLER . B R BN RALAE e SR C s FH e H S B ]
J TEAERIE AT AGE LS AL R A E S B p b b LY C APL
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type PyCapsule_Destructor
[EJFE7E ABI )43 Capsule FIFTH#R WIRAZEI . 52 SCANT -

[typedef void (*PyCapsule_Destructor) (PyObject *);

ZAPyCapsule_New () 3RHl PyCapsule_Destructor % [HI{H f{iE X o
int PyCapsule_CheckExact (PyObject *p)
WRSHR— A PyCapsule WEIREIEAE. HEELE RS MIAT.
PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)

EMRAE: ey g, [EEE ABL B34 BE— AT pointer W PyCapsule, pointer 235 0] PIA
5 NULL,

TER OB — A5 # FF R 8] NULL.

FAFE name 1] PLJE NULL 8@ — M8 1A C FAFER ISR . WA NULL, W P4 BB A 20 L
capsule £ (B IR ALVFLE destructor FRERE . )

IR destructor ZHUA ) NULL, D24 & 9l A B ERF BT capsule VE S HCRTEH A -

R capsule BRI — R @M, W] name 244535 E N modulename . attributename.,
R A HAREAE ] Py Capsule_Import () RF AL capsule,

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
[EIFS5E ABL A7) SEEURAFAE capsule T pointer . {EJR N B E—A 5 H R 1] NULL.

name ZH 515 capsule TG A FRTE A B WIERAEAEAE capsule F1H9 & FRE NULL , 14 AK) name
A E NULL. Python {# il C B4 stremp () S EL#E capsule 4 FK .

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
[EVfE 7 ABI[— 45 R M RAFAE capsule W24 RIATA RS o E IS IR % B — > S 9F iR ] NULL,

capsule SA7 NULL M4t/ AR 1X 22453 NULL SRR LB 0 W Py Capsule Tsvalid ()
W PyErr Occurred () RIHEE L.

void *PyCapsule_GetContext (PyObject *capsule)
[V ABL 145 R MRAFAE capsule H 24 HI R 3C. FER K& H— > HF & o] NULL.,

capsule A NULL FF AR . X8 NULL IR LA ek X 7l i PyCapsule _Isvalid()
B{PyErr Occurred () FHEE X,

const char *PyCapsule_GetName (PyObject *capsule)
[EVFE7E ABL ()45 3R BGRAFAE capsule HR2SHIAAFR. AR ISR E — AR HEHFIR ] NULL,

capsule A NULL A GIEMN . X5 NULL iR A L6 S i PyCapsule Tsvalid()
B PyErr_Occurred () SR L,

void *PyCapsule_Import (const char *name, int no_block)

[EIFE5E ABL i N— MR R AL RS A — G C XIREHEET . name JES 1 2445 € %@
P SE PR, MR module.attribute XAf, MHFFECLEE Y name W5 I 4R SE 4 VERL .

JEHI R[] capsule AP 45 4t FE SR IR EE AN F A AR ] NULL.
1 3.3 MRS TE: no_block ANFEA LA o

int PyCapsule_IsValid (PyObject *capsule, const char *name)

[EJf5 52 ABIL (1) — 0 4r. B 52 capsule 275 7& — D H W AR capsule 26 %01 4 4 NULL, f&
PyCapsule CheckExact (), FEHPEME—AA N NULL 193541, FH B E NI L KE name &
ZHVCHL. (FEZ | PyCapsule_GetPointer () | fRAMAX} capsule & FR AT VIR IA X5 8B )
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Wem)iEL, MR PyCapsule Isvalid () RIBIEAE, WXHEMiFAIEE (DA PyCapsule_Get F3LAY(T:
fTRR%L) VR B PRUE 22 B

MR RAROF HICECAL AR A FRUGR I HERAE . RNRE] 0. B —E R 2RI
int PyCapsule_SetContext (PyObject *capsule, void *context)

[EJF552 ABI 5% X capsule PNERI TR SCHEEHEEN context .

JEEI IR ] 00 SRS i ] JE A I BB — R
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

[EJFS 2 ABI [H)-—35B4%. ¥ capsule WNERIIMTHI RS LR destructor

IR 00 RIKHGR [ JEBAEH BB — > .

int PyCapsule_SetName (PyObject *capsule, const char *name)

[EJF5 52 ABL )45 ¥ capsule PFHEIZFRBEAN name. WA A NULL, W& FREGAFAEII LA EL capsule
T, QIR Z BIPRAFAE capsule ) name A NULL, WIS ZBEE .

IR ] 00 SRIGIG R [ IEFBAEFHFBE— R .

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
[EVfSE ABL 155 $F capsule WESI 23 36455 R pointer . $8EHRTI 2 NULL.
JEEI IR 00 SRS i ] JE A I BB — N

8.6.9 Frame ¥){¥

type PyFrameObject
[E)5ZB APT 75y (#El—18 Ri& WA & 4% (opaque struct)) . JIIAIA frame PI{H) C Hi .

T i 45 *%*Eﬁ"%‘ﬂé‘]ﬁiﬁc

TE 311 s o aS AR S D AF C APL 4% . 152 7% What's New entry | i
WA R PyEval_GetFrame () 5PyThreadState _GetFrame () ZR3RBL—MiXT4 .
W[ &7 Reflection |
PyTypeObject PyFrame_Type

WO GG, 5 Python 2 types . FrameType %14,

1E 311 ISR FEZ HIRAH, R AAE 4% <frameobject.h> ZJFml .
int PyFrame_Check (PyObject *obj)

TR obj S — TN G ik [ml =R

16 311 JUP S fEZ HiRA T, HER U EALEE <frameobject .h> ZJFHI [i].
PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)

BRI frame 3 R — IR

1R [B]—A~strong reference, BEF NS frame FEA MBI [F] NULL,

Added in version 3.9.
PyObject *PyFrame_GetBuiltins (PyFrameObject *frame)

WAs frame B £f_builtins B,

[B] . strong reference, %EHAHEE] NULL,

Added in version 3.11.
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PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)
[EF55E ABL %0 B 3.10 B BA4S. FREL frame (IRED
[B]{&strong reference.
g5 (WifCRYS) RArh NULL.

Added in version 3.9.
PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

SREINA ZWIE e . MRS E RS, BUE A RAZ WA A s A o NULL., A4F|
KA, BMEHGREE A NULL.

[B] {#strong reference B{ NULL,
Added in version 3.11.

PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
BUAE: frame ) £_globals &
[B{Estrong reference, %R AFEE] NULL,
Added in version 3.11.

int PyFrame_GetLasti (PyFrameObject *frame)
WA frame {) £_lasti JHIE.
IR frame.f_lasti J& None H[A[f# -1,
Added in version 3.11.

PyObject *PyFrame_GetVar (PyFrameObject *frame, PyObject *name)

BUA5: frame W55 85 name.
o 7E T IR o] fHE Ak BB ) strong reference,
o WIRSHEORTEAE, RI5[% NameError [FI|# NULL,
o FESERRIET BB SME) I NULL.

name [ BUFIWAHE str.

Added in version 3.12.

PyObject *PyFrame_GetVarString (PyFrameObject *frame, const char *name)
MpyFrame_GetVar () AUfSl, {HI%A R Ml UTF-8 i) C FA7H:
Added in version 3.12.

PyObject *PyFrame_GetLocals (PyFrameObject *frame)

PR frame B £_locals J&F (dict).
[B]{&strong reference.
Added in version 3.11.

int PyFrame_GetLineNumber (PyFrameObject *frame)
[EfZ ABLA#05> & 3.10 RO B%5. R[] frame 24 /T IELEPATHIATS
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P &R

BrARGE ] pep:523, MNMAALHEE.
struct _PyInterpreterFrame
SRS N BT
Added in version 3.11.

PyObject *PyUnstable_InterpreterFrame_GetCode (struct _PylnterpreterFrame *frame) ;

R APL, BT IR A 1 PV FE T 5 S T

(@i

R A A~ FE [ i RS X 5 i strong reference,

Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLasti (struct _PylnterpreterFrame *frame) ;

13

A AL APL, T A/ MBS (5 T M

.

P WAL R 8] B i S AT I 8 2
Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLine (struct _PylnterpreterFrame *frame) ;

i

BTG APL, TR/ MR A P (L S B

RPNIEAEPATI RS AT, WAREAETTE, Wk l-1.
Added in version 3.12.

8.6.10 [F/4 2% (Generator) ¥4

[E)A: 25442 Python HIACE BIE)A: 25 FIfC 4% (generator iterator) (94, B ™38 # 7 1 (EMR € B4 {1 R =X
RIS, MARHXPE PyGen_New () B{PyGen_NewWithQualName (),

type PyGenObject

HREEZR IR C it
PyTypeObject PyGen_Type

SRV 2R S e U E P 1
int PyGen_Check (PyObject *ob)

W2R ob 22— fREILERS (generator) PRI MIE B ob MZHAE NULL. Bhek N2 & AT
int PyGen_CheckExact (PyObject *ob)

WS ob MAE R PyGen_Type M [EMEEAE; ob WJEARE NULL. BEeRzCARR & AT
PyObject *PyGen_New (PyFrameObject *frame)

AR #reg S mE. HR frame Y B S E R EH O EVE RS SRR G BOE—H 3 frame 11
2 M8 (reference)., 5| ¥ ZHAE NULL,
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PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

AR ey B, HN frame Wy @ Sr B W EAE S Y, H __name_ Al
__qualname__ #%[F] name Fl qualname. I pR 388 BUE — {7 ¥ frame ()2 0. frame 5| $0b 78 A [E
NULL,

8.6.11 Coroutine ({%12) ¥

Added in version 3.5.

Coroutine #J{1-@HRLEDA async B#ET A4 1Y o8 =T [ R P14
type PyCoroObject
JITA coroutine #{11) C it .
PyTypeObject PyCoro_Type
Hi coroutine 47 {4 % fE () ZUEIH) {4
int PyCoro_CheckExact (PyObject *ob)
R ob WEIEIZ PyCoro_ Type MIAMEEAA: ob MAURE NULL. R4 AT
PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

EIARAE: ATy S M. HR frame W) {4 A& g S F) A — {1 B ) coroutine )4, H b __name__ Al
__qualname__ #&[E] name Fl qualname. 1€ HAS—H ¥ frame 1) 2 f] (reference). frame 7|8
WZEAE] NULL,

8.6.12 L T EEMR

Added in version 3.7.
TE 3.7.1 IRy 5

f#§(E): #£ Python 3.7.1 t, i 348 C APL 25444 WBCH I Pyob ject $8EHTIA ZPyContext,
PyContextVar PAMPyContextToken, HIHl:

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void) ;

LA R bpo-34762,

KIFRANG T contextvars FELH 2 C APLL
type PyContext

JT 3R contextvars.Context XM C Z5Fk .
type PyContextVar

TR contextvars.ContextVar XRH C Z5H1K,

type PyContextToken
FT 3R contextvars. Token XJ4 M) C 45k,
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PyTypeObject PyContext_Type
PR context ZBI RIS
PyTypeObject PyContextVar_Type
2R context variable LR ZETINT 4
PyTypeObject PyContextToken_Type
2R context variable token 2RI ZEAINT 4
RAEUG AR
int PyContext_CheckExact (PyObject *0)
W2k o IFA APy Context_Type WERBIE(H. o WA N NULL. BURREUEZ ST
int PyContextVar_CheckExact (PyObject *0)
MR o KAy pyContextVar Type WIRFEAE. o WM NULL. BLERELE @ 2 MIHhAT
int PyContextToken_CheckExact (PyObject *0)
MR o KA R PyContext Token _Type MR EH. o AAIAK NULL. B S 2BENTT
RSO R A B R A
PyObject *PyContext_New (void)
EARE: Areg s, BIE—EIIE B SONR . AR AR IE ] NULL.
PyObject *PyContext_Copy (PyObject *ctx)
EARE: ATeg s, BIEETE AR e 1R SCWRAGHERE L. AR A AR AT R R [F] NULL,
PyObject *PyContext_CopyCurrent (void)
ERAE T Aray SR, BIERYETZAE BT SO P L. AR A AR A R R 9] NULL,
int PyContext_Enter (PyObject *ctx)
B o BN U FIEARR 2170 R 3. SRR R 0, HEENHR [ -1,
int PyContext_Exit (PyObject *ctx)
BUHEAE coe BT SOFRZ BT BRSO N 24 BT AR R0 24 5 LR S0 BRI 0, HFE IR
TR R A
PyObject *PyContextVar_New (const char *name, PyObject *def)

AR Freg 408, BIE— N ContextVar X% . 2 name T HIRKEFXE K. EZ def
R B RSCAR RS EBOAME, B0 NULL FORTEEGAME. R AR, XA EES iR NULL,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
HRHE TSRO WRAEAERRAL BT KA, SR -1, A R HR, TR R HREI,
HIRE 077,
WERRH] BN &, value $E2 35 B RIHEE . QR ERSCE R RA RS, value FHEI :
e default_value, YNHIE NULL;
o var FIERAME, WERORE NULL;
e NULL
B 7RI NULL, XASeRE IR A5 .
PyObject *PyContextVar_Set (PyObject *var, PyObject *value)

EMEE: B9 28, TEMTIE T SCHUEE var 54 value, R [BIVEFT BAG S BT FESEAT S, B R R R
EERIIR [A] NULL,
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int PyContextVar_Reset (PyObject *var, PyObject *token)

HLTjC’*E' var E’Wmuiﬁjﬂ BAEIR M token f)PyContextVar Set () M Z HIFIRES. LR
BCIIHRE] 0, H AR

8.6.13 DateTime ¥4

datetime BEMIFRMLATE HIIANRE (T (EOEAAEMTE LR X2 AT, WK datetime. h 5IARR
ARG (FFVER, Python.h [EMES| AR ), HE 4 PyDateTime IMPORT MAZHUGRAN , MEEH
TEER IR s A — 3053 . RZE RN C SRR AEIRE S B PyDateTineAPT 1, XS MG
POANELER .

type PyDateTime_Date

pyObject HIXTRAZKIR Python H X4 .
type PyDateTime_DateTime

pyObject XANT-IEMZIR Python H IR TA]X 42
type PyDateTime_Time

pyObject HIXAFHALEIR Python Hif [H] X 42 .
type PyDateTime_Delta

pyObject XA IR PIA HIINHANEZ [ ZE(H
PyTypeObject PyDateTime_DateType

XAPyTypeObject HISLHIMFE Python H 2% &5 Python 2] datetime.date XA A
PyTypeObject PyDateTime_DateTimeType

XAPyTypeObject MSLHIFE Python H #E[A]2E% ; 5 Python 2] datetime.datetime X
ZAHMF .

PyTypeObject PyDateTime_TimeType
XANPy TypeObject HSLBIFLFE Python Bf[E]ZE%Y; 5 Python 2 datetime. time XFGAH[H .
PyTypeObject PyDateTime_DeltaType

XANPyTypeobject [ SEH&ARMA H W E{H 2 (8] 22 {5 /1) Python 2541; ‘&5 Python 2 [fi 1Y
datetime.timedelta %2 H[H .

PyTypeObject PyDateTime_TZInfoType

XAPyTypeObject HISEHIALFE Python BX A5 E25%Y; ‘&5 Python 2 datetime.tzinfo X4
Gl

FIAAFHL UTC ¥4 (singleton) [ EL4E
PyObject *PyDateTime_TimeZone_UTC
[ # %R UTC B R B, 28 datetime.timezone . utc fHEIWIH:.
Added in version 3.7.
RIEhg AT AR -
int PyDate_Check (PyObject *ob)
R ob IWBIFIFIPyDateTime DateType Bf PyDateTime_DateType [HTHIE], H|[E/{EH true, ob A
FE NULL. S AT
int PyDate_CheckExact (PyObject *ob)
A ob (HBIFIFPyDateTime_DateType, HI[EE true, ob AFHEI NULL, gl k=X — & €7 mah.
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int PyDateTime_Check (PyObject *ob)
AR ob BIEIEIPyDateTime DateTimeType B PyDateTime_DateTimeType [T HE], HI[H{EH
true, ob AFHE NULL. 32 {H bR =0— & .
int PyDateTime_CheckExact (PyObject *ob)
R ob P BIEIFPyDateTime_DateTimeType, HI[E{H true, ob ANEE NULL, i4f KX — & €847
int PyTime_Check (PyObject *ob)
R ob E’\]iﬂPyDat eTime_TimeType B{ PyDateTime_TimeType E’fj%ﬂ, HIJ[A{E true, ob A~
HEINULL, 5 R AT .
int PyTime_CheckExact (PyObject *ob)
AR ob (HBRIFIEFPyDateTime_TimeType, HI[EME true, ob AFHEI NULL, &l k=X — & €T mah.
int PyDelta_Check (PyObject *ob)
N ob I BUFIFIPyDateTime DeltaType 8% PyDateTime_DeltaType [WFHIE], HI[E{E# true, ob
AEENULL, S R AT .
int PyDelta_CheckExact (PyObject *ob)
N ob BIEIEIPyDateTime _DeltaType, HJ[E{H true, ob ANEE] NULL. i&{# K= — & &EHITH
1.
int PyTZInfo_Check (PyObject *ob)
AR ob WRIFIFIPyDateTime_TZInfoType B PyDateTime_TZInfoType M THIE], H[H{# true.
ob RIHEI NULL, &M e —2 e fr .
int PyTZInfo_CheckExact (PyObject *ob)
W ob REEPyDateTime TZInfoType, HEME true, ob AfEE NULL, B —E @HATH
Iy,
YR B
PyObject *PyDate_FromDate (int year, int month, int day)
EAEE: Freh 4, PE-RAREES. . HWY datetime.date,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)

EARAE: Feg 4B, PE—EEEEE. A, H. B, 2. B, MNP datetime.datetime,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int
second, int usecond, int fold)

AR ey 4, R HARESE. A HL R 4. B R ER fold (R HTED) 414

datetime.datetime,
Added in version 3.6.
PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond )
EMEAE ey 2. B —EAREER . 2. B PRI datetime . date,
PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
EARAE: #ag4id. BME-EARRERE. . B foRbE fold (RERIHTE]) AU datetime.time.
Added in version 3.6.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

AR #reh%E, [PlE-—ff datetime.timedelta Y, FRAER K. FEAGMDE . WiT
FLEAL (normalization) DATEA: ALY SR ORI AD B0 d datetime. timedelta YwEEIRYHiEE,
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PyObject *PyTimeZone_FromOffset (PyObject *offset)
EIE: Hag %, [ datetime.timezone Y, HAR Ay E ML o offSer 51MFIR .
Added in version 3.7.

PyObject *PyTimeZone_FromOffsetAndName (PyObject *offset, PyObject *name)
B #a9 208 [ datetime.timezone WM, HEEMASH N offser 51MEFTR, EHA

tzname name,
Added in version 3.7.

7€ date B {4 B EUHR AL B 4. 51 B b JH & fipyDateTime_Date W E B, W FHE (#l
WPyDateTime _DateTime)., B|HIAEE NULL, EHA €L 8(E:

int PyDateTime_GET_YEAR (PyDateTime_Date *0)
ARGy, [FIERES

int PyDateTime_GET_MONTH (PyDateTime_Date *0)
WIEH Gy, [EIERE, 713 12,

int PyDateTime_GET_DAY (PyDateTime_Date *0)
M H Y, [FIERE, 71 3] 31,

1 datetime PR BRI E &£, BN E B PyDateTime_DateTime [WEH, WIETHEE., 38R
BSE NvLL, [EHA g 3E:

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
Il /N, [EIE#E%, 1 0 %) 23,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
Il {54, [EIEHE%, 1 0 ) 59,

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
D, [EE#H, 40 %) 59,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
Il Ry, [FIIEHES, 1€ 0 51 999999,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
] {5 fold, [E]0 = 1 Yy IEHEEHL
Added in version 3.6.

PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
[5]{E tzinfo (W] fEE None),
Added in version 3.10.

i€ time Pp{FPARIBARAI I E SR . 51 MU AR A PyDateTime Time WEH), WG THE. 51#ASE NULL,
EHA g Z4(E):

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
Il /N, [EIIE#E%, 1 0 %) 23,

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
Il {4, [EIEHE%, 1 0 ) 59,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
W, RS, 40 %) 59,
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int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)

RS, [EIERES, 7 0 3 999999.

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)

[a] {8 fold, 08 1 IFRE#E],
Added in version 3.6.

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)

[E{8 tzinfo (AJfESE None).

Added in version 3.10.

# time delta ¥4 HHREARN A E £ . 58 ER M PyDateTime_Delta WIEH, WG TFHE. 518AGEE
NULL, [EJHA &t RE:

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)

PA 999999999 %I| 999999999 7 [ 1) EE # L = [n] H K B,
Added in version 3.3.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)

PA O F| 86399 W] iy B P A [l E AP H
Added in version 3.3.

int PyDateTime_DELTA GET_MICROSECONDS (PyDateTime_Delta *0)

PA 0 5] 999999 = [H] ) B BOB = [nl iR b 8 .
Added in version 3.3.

[E T 7 (e 2/ DB API [y L4 :
PyObject *PyDateTime_FromTimestamp (PyObject *args)

AR ey 4, S —MiEEEIEL datetime.datetime. fromtimestamp () WG| 8T,
SEEIE -1 datetime . datetime Pk,

PyObject *PyDate_FromTimestamp (PyObject *args)

EIMRA: #ag4mE, ST (B GHEIEL datetime.date. fromtimestamp () 5 HOCA, #ir
[EJ[a] 5 —{liHi ) datetime.date HYff.

8.6.14 BFHRTRYIH

AT M AR PR R E2AE., 3 pi4a #fE -- GenericAlias A1 Union, H#§ GenericAlias /2 E
(expose) %5 C.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

[EfZ 2 ABL 384 B 3.9 i A B 4. 7837 —1# GenericAlias ¥ {4, %% [7 JANENY Python [ types.
GenericAlias class. origin il args 5|/ Eit & T GenericAlias fJ __origin_ Bl _ args__
JE 1 . origin EFZBL2H Py TypeObject* H args W] AR PyTupleObject* B{fft& PyObject*. 1l
AN args NI2AH tple (Jo4), HI& H B @ —MREE 1 19 wple H __args_ @isk(El (args,
) o HE AR S AR, FTLABNE origin N2 MEAE), KA B EANE RN, Genericalias
_ parameters_ JBME A __args_ {EHEHIEST (constructed lazily). AN, €5 |5 — {51 SME]
[A]{# NULL,

AT 2 M1 11 43 S 2L ENZ K (genmeric) 151
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-

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

}

L

L4
ERERI T YE _ class_getitem ().
Added in version 3.9.

PyTypeObject Py_GenericAliasType

[EVig5e ABL )B4 B 3.9 R AM45. Py_GenericAlias () FiIE a2 C BUE). %{H)i Python
F1) types.GenericAlias,

Added in version 3.9.
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sl LK

152 R Python 45 LELE

9.1 # Python #ig{t 280

FE—HA T Python W HFEFH, Py _Initialize () PREWAFHEATA HAth Python/C API % Bt
s BN RA AR EN & 5 i E %+,

TERIGAL Python Z i, R PAZ: A sy JH DA eR &K
o FLE L
— PyImport_AppendInittab ()
— PyImport_ExtendInittab ()
— PyInitFrozenExtensions ()
— PyMem SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenaAllocator ()
— Py_SetPath()
— Py_SetProgramName ()
— Py _SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption ()
— PySys_ResetWarnOptions ()

* 5 EBREC
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— Py _IsInitialized()
— PyMem GetAllocator()
— PyObject_GetArenaAllocator ()
— Py_GetBuildInfo()
— Py_GetCompiler()
— Py_GetCopyright ()
— Py GetPlatform()
— Py_GetVersion()
. I/\
— Py_DecodeLocale ()
o WAFM s :
— PyMem_ RawMalloc ()
— PyMem RawRealloc ()

— PyMem RawCalloc ()

PyMem_ RawFree ()

# [E: PAF BB A W% fEPy_Initialize(): Py _EncodeLocale(), Py _GetPath(),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath (), Py_GetPythonHome (),
Py_GetProgramName () MlPyEval_InitThreads () BiVHHH.

9.2 £REETE

Python A3 1 57 4 il 42 JR LB O I R PRI A AL Bt o SXBEAREBRIARY v 4T

M AT BE— IR, AR (AR 2 BB I R . B, b %%Py_BytesVVarningFlag&
Sh 1M -bb &Py BytesWarningFlag XK 2.

int Py_BytesWarningFlag
I AP A B PR MRS« N YWk EPyConfig. bytes_warning, Z:ULPython #7145 1Lt E .

4f bytes B bytearray 5§ str WRHFH W bytes 5 int RN ZHES . MRKTHET 2 MR
B

Hi —b I EE .
1 3.12 RZ A BEE .
int Py_DebugFlag
M AP A ) PR MR« N4 MK E PyConfig. parser_debug, Z:ULPython #7145 1LHL H .
Friamtrasii i (BRL M, HOBT ik .
i —d JIHEL PYTHONDEBUG P 1SS B 5 o

1E 312 i EPEH.
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int Py_DontWriteBytecodeFlag
I APL UM R MR : N4 MCHIk & PyConfig. write_bytecode, Z:W,Python #1744 1LHLE ,
MR BCE A IER, Python ALTEF AFABINZXE A - pyc X
i -B j#IHEL PYTHONDONTWRITEBYTECODE PRSI E .
1 3.12 iR A BE .
int Py_FrozenFlag

I APL N PR : MY MR EPyConfig. pathconfig warnings, 2l Python #7145
LELE .

MAYEPy GetPath () WM BIHIR RERFRIT BB R -
i _freeze_importlib fll frozenmain B2 AL G AR
1 3.12 Rz B PEE.

int Py_HashRandomizationFlag

I AP AR [A] IR TR S : W 4Bk E PyConfig. hash_seed fllPyConfig.use_hash_seed,
Z: WL Python #7145 1L BL H o

WA R IR A4 PY THONHASHSEED 0E Bk 25 Fep AR 1.
WFEZIAR R AEZAE, W PYTHONHASHSEED PRGAE BERA IR AL A% e 7 Ff 1
1E 312 iR A BE .
int Py_IgnoreEnvironmentFlag
I APL UK [ R 3R MARE : VY4B E PyConfig. use_environment, 2L Python #7145 1B H o
ZWE A ] GEWE % E Y PYTHON* ¥akssddy 4l PYTHONPATH Hil PYTHONHOME ,
Hi -E B -1 BRIHEUE
1E 3.12 Mz B EH.
int Py_InspectFlag
It APL R BB T R I N SUCHRREPyConfig. inspect, 2 JLPython #1445 1LHL H o

AF AN R — D SEAEABGREN T —c IR, WARFERITIZMAS A R R, B
£ sys.stdin FFIE—PKighHt 2 anitt.

iy -1 8IFEEL PYTHONINSPECT FRIESAHEE.
1E 3.12 Mz .
int Py_InteractiveFlag
It APL R B Tl R aess: NS YSCH R EPyConfig. interactive, Z:ILPython #1451LHL H .
T -1 BRIEHBOE .
1 3.12 iz & BEE .
int Py_IsolatedFlag
I APL AR BB T 1) R . MY NIR B PyConfig. isolated, Z:JLPython #1445 1LfLE .
ARG B0z 4T Python. FERRESAT sys . path R A& A H SkuiH 71 site-packages H 5%
1 -1 BRIHEUE .
Added in version 3.4.
1E 3.12 fRZ A BEE .
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int Py_LegacyWindowsFSEncodingFlag

I API AR B3 0 T PR : WY ik B PyPreConfig. legacy windows_fs_encoding, %
DLPython #7145 LEL & .

W bR Sy AE B AE, WA mbcs g% 5 F “replace” 4 % AL BE A, I A & UTE-8 4% 5 Fl
surrogatepass fERALFLESE H filesystem encoding and error handler

TSR PR RS 548 PY THONLEGACYWINDOWSFSENCODING # 2t g [E— ez e I3 E) 1.,

Eg;ﬁg % 5, PEP 529,
% ffl : Windows,
1E 3.12 fit 2 % B EI .

int Py_LegacyWindowsStdioFlag

I AP AR BB T 1) AR : W4 MCHIR B PyConfig. legacy windows_stdio, Z:ULPython #7144
LB E

WFAZTERR A AESE, WA io.FileIo MifZ io._WindowsConsoleIO fEH sys hrifEii.
AN PYTHONLEGACYWINDOWSSTDIO MIEAF ik AR S FAF R N 1.
WL g R PEP 528,
W . Windows,
1E 312 iR HE .
int Py_NoSiteFlag
I AP W AR- 88 T R aRgs: W4 B PyConfig. site _import, ZEULPython #4410 E .

B site P A TR T3 5% sys .path (EAE. Q1R site &FEREH RS AN
S8 X SRR (URARA Bl A AT TN site.main (),

H -S #EIEFRE
1 312 iRz #pEI .

int Py_NoUserSiteDirectory

It APT W AR B T 1 RIS W4 E PyConfig. user_site_directory, 2 Python #7145
LEE o

K25 I P site-packages HXEFME| sys.path.
H -s#IH, -I $JHEL PYTHONNOUSERSITE BB E .
1E 3.12 RZ A BEE .
int Py_OptimizeFlag
I APT AR B8 T 1) FaRA: B4 PyConfig. optimization_level, Z:ULPython #7145 1LEL E .
i -0 j#IHEL PYTHONOPTIMI ZE FEIE 2 8K .
1 3.12 RZ HBEE .
int Py_QuietFlag
I APT W5 88 T R34S W4 B Pyconfig. quiet, & Python #4510 & .
R E A H AR A s BRI AR B
i —q BEIEHBUE .
Added in version 3.2.

1E 3.12 fit 2 % B E .
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int Py_UnbufferedStdioFlag
I AP AR BB T R WYY NIR B PyConfig. buffered_stdio, &L Python #7145 1LELE .
5 | stdout F stderr A M,
iy —u 3BIFEL PYTHONUNBUFFERED BRIZAFHERE -

EAVAN

1E 3.12 RZ EBEE .

int Py_VerboseFlag
It APL R B8 T 1 R I W4 UCHE B PyConfig. verbose, UL Python #1450t .
BRRANR AR T Bl — 200 8., W maBai s (SO s ERT) . AR T a1 2, il
IR A ST — R THE . WANESTER R I IS B .
i —v $EJHEL PYTHONVERBOSE BEIE A M.

EAVAN

e 3.12 fRZ AR BEE.

9.3 Mia{LTFIREZILARIERE

void Py_Initialize ()

[EIfE7E ABL Y B4r. WI4a{L Python MRS . fEiR A Python [N FIARFF v, B 24 4E (AT HoAth
Python/C AP s HIBEIE T s IS & Python An4s 1o 2 AT T fRDE BISME DL -

AR UIRLE B (sys . modules), HAIEEAMI builtins, __main_ fll sys. BEfE
WIHRBIHAE R K 1E (sys.path). BAXRE sys.argv; WAREEMHPySys_SetArgvEx ().
W5 TR ERFV APy _FinalizeEx () WITGHLR) AR SPATFTAMEAE. B%A R BIE;
WG AR 52 WO £ A B A iR

ffiflPy_InitializeFromConfig () E¥XH E X Python #1145 LELH .

f#E: 7F Windows |, Bl 4B M O_TEXT i h O_BINARY, Xit¥F8mifli il C isf7a Ik
Python 4z il & i .

void Py_InitializeEx (int initsigs)

[EFZ 52 ABI (3845 TN initsigs 2 1 WRZEREN TAE R RGPy Initialize () 2fl. NS initsigs
H 0, BRI S AR R IR, X AR A Python B Rl RESARA AL

ffifflpy_InitializeFromConfig () RELH E XL Python #1451 E .

int Py_IsInitialized()

[Ef5 72 ABL f1)—#4r. 40k Python f#RE#R EL W LAk, WERIMIEAM (JEF); EWEREMERE (). 7EH
Py _FinalizeEx () ZJ5, BWERENFRIMBMEEEPy_Tnitialize () FRRBHAH .

int Py_FinalizeEx ()

[E)f5e ABL (9> B 3.6 i KB4, APy _Tnitialize () BRI BTA ¥ 0G0 B 1R G 20t
Python/C APL s8I (], 858 H BV Py_Tnitialize () VARBIEE M AR BA ITA TR
% (B FXpy_NewInterpreter () —9), TEMMEILT, XLBEHL Python MEREES 1M LI T A N
Fro M5 WRMR (FERFFRIMPy_Initialize () WREILT), ERAPITEMRIE. IEHTED
FREMER 0. WERAERZ AL (RFTZehEds) e s, WhRm -1,

FRHE MR B IR AR Z o i AR AR P AT RE Ay R E B 3 Python, AN Wb B8 8l b AR A B
MBIZS ANz (2 DLL) iz Python f#RE& i) BT A2 Al BEAiy 22 4E ) 2k DLL 2 Hi B¢/ Python 43-1ic
WA AAF. FERRR Y AR At A R o, T A N B3 T REAR SRR Y T A7 2 BRI Python
S BE B AT -
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P ]SRN T 8 s AR RS e v X 52 ) B S8 A2 e B ATL W B A7 140 53X AT R 3 S5O0 1 %o 52
(H2ph) sBpbrigs (B __del_ () i) 4. Python Frm#ki shSmay A YON &
#iH1 2L, Python fRRERF T /3 BL ) 2 & N AF T BE AN BRI (AR R BN A7t s, i R A ) o X
Z GG I 5 N SR R B iy 43 BE A HE 28 N A AT BB AN 2 RE il . G SR SR sy
SRR IR BIRE B H ) 2 B A A e Joyk B & TAE: WM HARFZ WM Try_Initialize ()
Mpy_FinalizeEx () BRI g AIXFRE O
58— AP AT | B REA% ZEE cpython . _PySys_ClearAuditHooks.,
Added in version 3.6.

void Py_Finalize ()

[EfE 2 ABL 1. X— P AZBREEI Py _FinalizeEx () B FREMA .

0.4 HERESH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

B API B AR BB T 1 F af &5 W X4 o K i BPyConfig.stdio_encoding FlPyConfig.
stdio_errors, ZW Python #4510l 3 .

MR ER R, WMATEPy Initialize () ZHIWH. EI8E T HRHE 10 £ F 1) 40 i 2R 15
W, HE X5 str.encode () YA .

‘B#iG I PYTHONIOENCODING HIH, I AuiFitk A DAEZERAIEAS SR VE F B4 il TO dfibdg =X .
encoding F1/B¥, errors B] PAK NULL Af#i |l PYTHONIOENCODING FlI/BEAME (BT HAbRE).
HEELICEEA IEE (S MEMEE), sys.stderr 4 il backslashreplace” F5 iR AL FEAS .
WRWM T Py_FinalizeEx (), WFHEHKIAMIZRBOAEZ R Py_Tnitialize () WIFEEPH .
SRR R 0, HHEERR P AERA (BIATERRES C O iRt /SR ) o

Added in version 3.4.

1 311 R HEH.

void Py_SetProgramName (const wchar_t *name)

|5 ABL (15—, b APL @A 1 R34 M4 MCH I E PyConfig. program_name, %
DLPython #7145 1LEL & .

TR Z R, VSR Py _Tnitialize () ZEIAME . BREIFEBEASFLFA main ()
PRELH) argv [0] SEINME (FENTEFAT) . Py_GetPath () AN T ) HELEH A p& 5 25 B AEAH X
TERERR IO E AR T AT SO Python iz 4 TR 2. BRIAME A2 'python' . SEUV Y4 $5 I ESAAE
HH— PNABEE R T e, HNAER P PATIERN & &AM . Python fERER o AT A LAY
AR SRR AFAE I N ZY
ffiffipy_DecodeLocale () XA EEHHITIAM PAGE]— wechar_t* FZ4FH .
1E 3.1 iRz B akE .

wchar_t *Py_GetProgramName ()
g ABL Y. iREI ] Py_SetProgramName () WEMIEFZFR, SBGAMAIR. &EHTFHF
G RS s VR A NAB A .
MR A ERZAEPy _Tnitialize () ZHIFEIY, 75 H€rH{# NULL,

TE 310 fREHE: WNBRAEPy _Initialize () ZEFENY, FIXEEr[{H NULL,
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wchar_t *Py_GetPrefix ()
EJFE 2 ABL [ — & 4r. AR [ EFXF B2 %2 W M S TP & SO prefic, X 2 8 o B
M Py_SetProgramName () 15 B WFE T £ FRAIR LLIREE AR 8 FrR 24 10— R 5 Z LR 1315 %%
Bk, GWRBFHFEN ' /usr/local/bin/python', W prefix fy ' /usr/local', iR [HHF4F
FRHE SR A RSSO E . X0 T i 2 Makefile H1) prefix 48 DA M TE S
PEIE 4T configure AN ——prefix 4. IEFUA sys.prefix B4 FRHE Python A . &
{GE T Unixe 73185 W — 1R %L
RN EZAE Py _Tnitialize () ZHIFFIY, fGHIE I NULL,
16 3.10 HUWSEE: WRAEPy Tnitialize () ZHIMFY, BAEE [ NULL,

wchar_t *Py_GetExecPrefix ()
75 & ABL () — 0 4r. iR &% B L 30 R 8 T 7 & X exec-prefix, X 2 i i 3
M Py_SetProgramName () 15 E WIFET 4 FRAI R LR EE AR & PR A48 10— R 5 2 AR5 15 %%
Bk, WRFRFZFRA ' /usr/local/bin/python', M| exec-prefix 34 ' /usr/local'. R[EIHY
TP S VAT A N B . XX T iR 2 Makefile 1) exec_prefix A%
B DA ML E Y configure A ——exec-prefix 8. Z{HWVA sys.exec_prefix 4
Frft Python (IS . B AEH T Unix,
ot ST P A scfE (A ST SO =R ) 22256 T AR B SR P i i) 4 exec-prefix Kf2x
AT prefix. FEMALR LR, PO TG I SCIF AT B2 T the /usr/local/plat - H M
SETFE RIS T REed T /usr/local,

REZ, PG AR EIRM A A, Bl 247 Solaris 2.x #E RSN Sparc HLg 2B
ARG, {HiZAT Solaris 2.x 1 Intel HLEFE 7 —Fh-F-55, Miz4T Linux ) Intel Hl45 27 —F-F5.
AV E R G R AN ] = 2B LA GE W& . JE Unix $ERGERIRE 0L A TR X2
FRYE b R 22 0 B R A I prefix Fil exec-prefix /@& BCA & W), HPHBEN S FAFE . TR T %
BRI Python SEATRG @M, TF- &1 (AL T E 140150 BT 4 1) Python M4 !)

45 P 518 U] it B mount B automount £ )7 PALEFE & H LS /usr/local Wik /usr/
local/plat BCHEXIAE-EMAFE SRS

WA ERZAEPy_Initialize () ZHIFENY, 5 HI€ B NULL,
1E 3.10 BRAGEEH: WIBRAEPy Tnitialize () ZHiWENY, HH{E€r[a]E NULL,

wchar_t *Py_GetProgramFullPath ()
[EEE & ABIL /-5 iR [n] Python W $hAT SO 52 B AR P 44 s X BAE A IRIERE R4 (h k-
RpPy_SetProgramName () W HE) JRAERIBIHUE RSV A MBS & F A7 5HE
ESAAE A ANAB R HEAE . ZERPA sys . executable A FRALE Python RS .
WA R EREAEPy_Tnitialize () ZHIPFRY, 5 H) € [F# NULL,
TE 3.10 MR sE s WSRAEPy Tnitialize () ZHINENY, B7E€r[E{E NULL,

wchar_t *Py_GetPath ()
5 & ABI 1300 iR M BB R XRBIERF 4R (h Likpy_setProgramName ()
BE) IR EREE AR Rt B 0. IR FEAFER i — R0 AR TF- 5 10 2 B AT 20 P H SR 44 FRdl
Mo 43FEAFAE Unix Al macOS 2k ' ' MifE Windows b2 ' ' o R [FIAG AT ERRHE M ESAAE . TR
HAMAEREAE . F13 sys . path FAEMRERR NI FZ ARG BT HER G wise (9 5
EHARSBL) PAZS AR )48 R AL
WA ERZAEPy_Tnitialize () ZHIFERY, 5B € [HE NULL,
TE 3.10 MU H: ASRAEPy Initialize () ZHIWENY, BFEEr{# NULL,

void Py__SetPath (const wchar_t*)

S 2 ABL 304> @ 3.7 AR B45. It APL B RS T Fae2: W24k RS Pyconfig.
module_search_paths fMlPyConfig.module_search_paths_set, Z: UL Python #1451LELH .
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BEE BN RS . WERBLREEPy_Tnitialize () ZHIBWA, WPpy GetpPath () A%
XTI B 18 RIS AR I A2 U E AR B AR . 30 BT B — 58 4 I i A AR 7 B 1) 1 i 2
JF KA Python &I . BEARLALEN. 24 H°F-& € B FRfAF K43 BE, 7€ Unix F1 macOS 2 '« IMiAE
Windows FDIZ '; ',

XU FE sys . executable #R NEEFHSER ISR (B Py_GetProgramFullPath ()) i sys.
prefix fil sys.exec_prefix A NaMEH., MRAE APy _Initialize () Z)JGEEENN A
FBHEA].

il Py_DecodeLocale () FRAEMFATEHR M| —4> wchar_* FAFH.
RS RAAENTIRIZ ], G 5 m] ATET A5 S R E
1 3.8 JAYBEH: DML sys . executable FF R FHSEBIAT, AR X4 -
1 311 R EPEH.
const char *Py_GetVersion ()
[EVFE7E ABI 1) 7i4). 3% ] Python EREGRIMUA . 30kt Rt R I F 47 A

["3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]1" ]

S (B DEARATNIR) e BT Python AN BTTHIY) 72 LA S0 B A 2 BT ZER
2!£%';ﬁiéﬁlﬂ‘]$ﬁ$ﬁ?‘éﬁ]%ﬁﬁﬁ%ﬂ T ARAE S E . K(EARFLA sys . version H)#FRfit Python
RS .

AW S Py_Version HHt,
const char *Py_GetPlatform ()

EVEEE ABIL 3800 RS B E 1 EEhRRAF. 7E Unix b, XEUEBERSGR “BEl” A
filh, /NS, BN EERAS s Flan, XFF Solaris 2.x, ZKFK SunOS 5.x, %{HKFH 'sunos5'.
{E macOS I, E¥H 'darwin', 1E Windows BN "win' . iR [BIKFAFE 48 0 F A7 H
ANWAE L HAE . Python A T]3# 1T sys.plat form RPUZIE

const char *Py_GetCopyright ()

[EIFE5E ABL Y73 1R [0 245 Python JRA Y 7 BUBL 455, 140

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'’

R PR R 1 S ATl B A B ECH(E. Python fUfS Il sys . copyright FRIUZIE.
const char *Py_GetCompiler ()

[EVFE7E ABL )45 3R T 4 i3 24 15 Python AT HiFEASTE 2, S, Hilln:

["[GCC 26T02o2] " ]

IR [l ) FAF R S T S A RN E A B SO, Python UG W AL H: sys . version HERIIZ
{H.

const char *Py_GetBuildInfo ()
(EVES7E ABL )543 3R 14 5 24 5 Python fFRERS LB 751 SR H MR (55, flhn:

["#67, Aug 1 1997, 22:34:28" ]

EEB@??@%T‘EW%@?&@%; T EAPAZ SO . Python {UI A AMAE & sys . version HERHLIX

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

)i ABIL (15— M APLgOREA I T i P W4 ki & pyConfig.argy, PyConfig.
parse_argv MlPyConfig.safe_path, Z:UL.Python #1451LE H .
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HRAE arge fl argy WHE sys.argv. XEES S5EARFH main () REEIZALL, RBIFET T 4
T8 1) BEPRAT I B AR SCA- 1T A2 Python RS W ) AT PAT SO . R B BB T IAS , ) argy W)
I DU FAFER . ISR R BUTC NI IR sys . argy, WPy _FatalError () K™ E

HES.
W2 updatepath 2%, URRECRF 5 ARAE . AR updatepath Sy AEZAE, T B B EGEFARYE LA T SR 18 2k
sys.path:

o WERAE argv (0] HE A—DBA A, WA FE H SRR AR B INE] sys . path FF

o AEHAREOLN (W2, W2R arge 24 0 B argv (0] RIGHBA XFA), WAFHHE sys.path )
TR — A2 PR, RSN TR A TAEE 3 (. ™),

fifiPy_DecodeLocale () RfEWEFETTEDIEE]—/ wchar_* F{F8E,
FHIES R Python #1445 1LBLE )PyConfig.orig _argv MlPyConfig.argv .

H(E): HSFE T AT BN B A ASME) H A Python RRESR I B 4% A O V£ updatepath, FF7ETR
FWTEH sys.path &5, &, CVE-2008-5983,

1E 3.1.3 ZHIIRA T ARATAE SR Py Sys_setArgv () ZJEFEhiHH—4> sys.path JUK,
Bl A

[PyRun_SimpleString("import sys; sys.path.pop(0)\n");

Added in version 3.1.3.

#3101 iR B E .
void PySys_ SetArgv (int argc, wchar_t **argv)

SUE ABL— 5. 1t APTAUA 0] MRS TR - . 24O B PyConfig. argv il PyConfig.
parse_argv, Z:ULPython #1145 1LELE .

MRS T PySys_SetArgvEx () & | updatepath 4 1 [E python MRS R B BIFHAHT T -1
il Py_DecodeLocale () RIS FHTE AMGE]—A wehar_* FAFHI .

A5 W Python w145 LBe B [ PyConfig.orig _argv flPyConfig.argv 5.

TE 3.4 WK 5858 updatepath {EARIET -1,

1 311 R HE.

void Py_SetPythonHome (const wchar_t *home)
15 ABL {040 bt APLRRAR B FH T 1) R a2 B4 BCh & PyConfig. home, 2 W.Python #14

LB HE .
BEEERIA) " home” H 5%, W5k EFrifE Python FEFTZE L . 755 % PYTHONHOME | %S5 747
M5 Lo

VST Y45 B SAT 08— A AL AR TP, A AERE P AT LR RIS . Python f#
FEas RIS 2 U Th BN

ffiflPy_DecodeLocale () FfRAMFIT R AEE]—/ wechar_* F455 .
1E 3.1 iRz #pkEI A

wchar_t *Py_GetPythonHome ()

57 ABIL (1) iR B ZRIAM home”, sk Z HiXtPy_SetPythonHome () WV FF B HIMA,
BCETEBCE T PYTHONHOME M58 8 I 0 T A48 B i {E
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MR A A ERZAEPy_Tnitialize () ZHIFFIY, 75 H€rHl{# NULL,
TE 310 FK S R AEPy Tnitialize () ZHIFENY, BEEEr[E{EH NULL,

9.5 ZEATHLSHEREEM

Python fi#REAS AR SE R LN . N T HFF L LARN) Python Ry, B T — D&)A, Fxhglobal interpreter
lock B(GIL, 4HEARLIHESFA EZ 5 A RE LA MY Python MR . MISRBAT XA, R 55 ] B A A
W] BEAE 2 AR AR P R U BN, LA [ AT R R g 5 TR, 5T R A&
HEIT — KA

P, MR A 3R GIL BYZAE A RETE Python X4 EATH#RA/E A ] Python/C APT %, “hy TR %
W7, RS E W2l UIARE (B0 sys . setswitchinterval (). BUHBSAERE SCIF4F T R A
FEM VO #RAEIIREIL, LAE A Python ZEFEn] DA IFIZAT .

Python fFREER S FE— A4 WPy ThreadState IR A PR F— L LR LB ER . 86 —12R
AR Y B Py ThreadState: BRIV PyThreadsState Get () FFHEL.

9.5.1 \¥ Ri RAHPER GIL
REBARVECIL 15 AU BAT AT fa] B4 -

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.

RO AN R s I — R R e e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS FX¥T - — i /o B — A Bk %) Ry kA8 & Py_END_ALLOW_THREADS
TG K IX A
T A H T P R R T A AR

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread (_save);

UL R TARJEANS - 4R R B T SR DR 116 1) 24 AT ARSI B AR BIUT IRAF SRS
I}, AAHE BRI 2 I RICY F AR SRS (53 — DA AT AN RIAREUB 5 I C ) AR A7
Bl 4 JrAg ) o RHRZHL, PRI LRSI, U ATEAF SRS R B i e i

#E: RS VO BB GIL (i WG, (HEAE A ATEZ 171 Python X R KWz TitH, H
QO INAF G R XA TRV E G T 48 N 2% iR B AT AR A o 28GR, AR P T R 48 5l WS A RV E A
#E z1ib Ml hashlib Bk GIL,
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9.5.2 3jE Python g|EZ% 2

1] &Y Python API (#ll threading fidR) QUELRRN, 2 H 3R — LA LT 2R A
MR IERRY. 2, WR&REREM C U (Blinh BA A SR = FEeld) , ENmARefa
GIL B3A W W ARG 1

AR AR B AR LA JI] Python ALY (X IEH 22 FIdsE =77 PETER ML I APT ig—3&53 ), AR/t
Jeill il BUE AR S EAR S (R R S8 AR, AR GIL, SR ENIMARRIRETRET, X
FEARA RETTAR BT Python/C APL. SERA B BRIG, RV Y HE BEAAARESIRE, B GIL, f/aRit itk
SEARLEHI .

PyGILState_Ensure () MIPyGILState Release () RIS BN EARMIIIE BAE. M C LR HE
Python [ #8175 =40 F:

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);

W PyGILState_* S RA 2 Rfifess (Hpy_Initialize () HEIEIH). Python ZFr
BEAMORRES: (Ff Py _NewInterpreter () ), HAZFHRAMHHZA MR PyGILState_*
API,

9.5.3 X fork() BIEEEIR

A RERER T — A BE R E U ENTHERXT C fork () WHIMIIFT N TERZHOELR fork () BIFR
g, B AHEREIIAT fork 2 J5 R A A fork BULRARAFAE . 1N 75 E AN Ab BT DA K CPython HIZAT I P4
JI A AT AR S AR A SR S o

JUBRER 47" LRFRIX — 5 SL B R A ol ot AR I 5 A 1 BRI AN S 9 B, Python 3@ 37 fork 22 i
FEBN T 8, IR SR I Rk os. fork () R TXA S, AN, EiRSEE TR
AT lock-objects, FEH"JZH I A Python i}, 47 Jpy%8 A1 Python 7 fork 22 Fif ok 2 J& T AR B ok = A Pt
fn (4 Python) . FF2Lffif] OS TR pthread_atfork () RIEEMFEFFFR. 1A, Y RBIEIRA
Python i}, EAZWH fork () MiAZiE os. fork () GFiR 2| =8 H % Python H) i JH ml it & S EEEA#
fork Z JG R AR P A 1) Python NEBEH L A58 . PyOS _AfterFork Child () 4x3iX BRI,
I B2 BRI .

PrA HAh SRR L X — S LR CPython WA THPIRAS MM Z3G B, os. fork () MLZXFEL -
REWHE R T LIRS e Hfhpy Threadstate MRVAR A HAMPy Interpreterstate
XE . T — RPA K main” A 3 BORAYEIR, fork () B4 HEIZMREAR 19 main” LA FP ORI A, M
CPython 4= JRiia AT I RATHR AL LAE FRIIA T . HA 2 exec () KREREAS 2 ENBR A1 DL 2 ME— I Bl 41 .
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9.5.4 g API

XLERRAE S C 4 AU R R A Python MRRERRI 55 3 Y2 R 44 -
type PyInterpreterState

[ElZ 8¢ APL gty (I —18 R 3% A &5 4 (opaque struct)) . ZEHREH RS D EERREITIL 2
WA T A AR A AR I B B S b — LB R H o RS A A IR

K%JJJEUE'?KIﬁlﬁﬁr%%%m%%ﬁfzs/\%ﬁﬁffﬁ HERRIRS AN AT NAE . FTIFRSCPHIIR T 22 45 B
SRR Bt 2RI SIS, TR EA AR TR REAS -

type PyThreadState

B2 APTiy-f7) (M) —18 & 91 & 4% (opaque struct)) . ZBIREHI R AN LRENPIRES . ME—
A B 5
PylnterpreterState *interp

BN RREARES .

void PyEval_InitThreads ()

[EFE5E ABL 55 RIFTAEATHAER 2 57 R4
1£ Python 3.6 2B EHYRA A, MEREAAE GIL AFEAE AT .
TE 3.9 JU ST Jﬂﬁuffﬁf AN E AL -

A 3.7 BUWSEEE: R BOIAE i Py_Tnitialize () M, HMARTHHEITRMNE.
1E 3.2 Ji S ﬁt@ﬁaxﬁ%ﬁﬁﬁﬁf?’y_fnltlallze () ZHiVH
1E 3.9 Rz HHEH.

int PyEval_ThreadsInitialized()
SUE ABLIY—ilsy WRPyEval InitThreads () BEMIHMNERMIAEZE . MR BT EAFA
GIL 1§ 08 BRI, PRI AT B S S A FR A RS A T IR it APT (9 1
A 3.7 SR BEGIL Ffdipy_Tnitialize () KA.
1E 3.9 B2 A BEH.
PyThreadState *PyEval_SaveThread ()

[EVFS 7 ABI -4y R4 R 8 IR CA0ED HRF R ARRAS T B NULL, 3R BT LRARIR
& R4 NULL). ARBICHEEIHE, WA HT AR mi ke &

void PyEval_RestoreThread (PyThreadState *tstate)

(EVEE7E ABL-— 770 SRHUA R REaR il (R R H-R AR RRRZRN sstate, "B NULL. 40
RBIEwaE, WYL ARIRIE, WAL TE

W) 2B FT I IEAE Fe ZALI A AR RE U ML R B R 2% i, B AE A2 i Python B #21) .
RAT AFEVE F LR B2 BT ] _Py_IsFinalizing() BX sys.is_finalizing () RIGAMRERE
TRIBAE T T AT FE P DAEE G AN N TEE Y 2848

PyThreadState *PyThreadState_Get ()

[EFEE ABL [0 iR BRYHTRADIRGS . &R MRS a . 754 /PR NULL B, X6 &
H—AEa iR (Miﬁ 5 IR 2 )& 5 A NULL)

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)

[EIFE5E ABL 7). ACe B RRRIRAS 5 1 248 istate (T BESN NULL) 43 AR . 2 R REds
BT A HRGREL -
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A eRELE KRR AR, BN REAREA R

PyGILState_STATE PyGILState_Ensure ()
[EVig 2 ABI 1) — 3B 7. i P 24 i) 28 B2 O UE 4% 47 8 Jl Python C API [fj /R % Python 5§ 4 J5) fift B¢
ar B Y FR S . R WA A # SPyGILState Release () Y YH I AH DL IC gt 7] DA i
o R R BT B 2R kU, HELRERSKE B Release() 2 i 1Y R A5 7T DA
{fEPyGILState Ensure () MIPyGILState Release () Vi 22 A fd ) Hofh 5 48 #2AH 5149 APL. i
a, WPAEEM Py _BEGIN_ALLOW_THREADS flPy_END_ALLOW_THREADS 7%,

REMEE—AYPyGILState_Ensure () #UH B ALEDIRSIRNEH “RiR” , I Hahigh &
YhPyGILState_Release () PAfifR Python Zb FAHFEPIRAS . BARARIFBIHE ], (FAX S840 T Remidt
= HRNPyGILState Ensure () W ERMVE HE U FIRTEENPyGILState Release () W
FHR IR o

MZRBOR I, TR GIL BRI LR Python fURS . SAATRICH T 28 i iz -

i) M AT TEAE S 2 A A SRR R ] B R B A 2% 2R, B2 AN 2 iy Python G171
PRAT AFESR ] BLpR AU Bl _Py_IsFinalizing() B{ sys.is_finalizing () RAREMREAZ
TILAL T IR LA I AR H DA S A b I 284

void PyGILState_Release (PyGILState_STATE)
[EJFE 72 ABI 1304y, B2 i SR BUR AT AT 9 Y. 76 0k Fl 2 )5, Python FIR 254 5 HAE X
WPyGILState Ensure () WHZHIN—FE (HI&8 5 HARAKE H 7 R ui k-2 R A, X GILState
API [ 2 a0 t) .
XPyGILState_Ensure () WEIREFEULN STER —LE X PyGILState_Release () IV
AHVCHL o

PyThreadState *PyGILState_GetThisThreadState ()
52 ABI )50 IREUSLARFER S Bl R BDIRAS . WS 24 i 62 845 i Fl o GILState APT JUJw] DA
IR NULL., HHEREELRELESA XN, RIS A A LR LT B S &R ST
Mo XFEZZ—NEIIAS MRS
int PyGILState_Check ()
WA Y HIRAEREA GIL WERE 1 AR E 0. HLpR BT ARG AR M ZAET A . A 24 B Python £k
FERSC ALV H4FHA GIL BB A 2R El 1. X FEE—NEAZ Wk E. e R BT
SCELNAE ST LR A 2 ARA AL, 24058 GIL #8iE i T DA SRR ) 5 A T B0 4V R B e LA
LG AN FIAT A
Added in version 3.4.
PATR B9 ZZ 45 00 B 38 5 N AR 4055 T TE Python PR K60 i A2 B 7 T
Py_BEGIN_ALLOW_THREADS
B & ABL [ — ¥ 4 %= 4 ¥ B~ { PyThreadState *_save; _save =
PyEval_SaveThread();. B HE B E B & — 4N HF Lk L #HE S B LA 5 F
) Py_END_ALLOW_THREADS VLIl A RKICEM L2 5 F 3.
Py_END_ALLOW_THREADS
[EViS e ABI [ WY &K PyEval RestoreThread (_save); }. WREME—MHER
F BUASZ IR Py_BEGIN_ALLOW_THREADS JVLHL. S5 FCA#E— etz .
Py_BLOCK_THREADS

[E)f5 ABL (15, XYk PyEval_RestoreThread (_save) ;: ‘BT A XS
WPy _END_ALLOW_THREADS,
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Py_UNBLOCK_THREADS

[EJfS 2 ABI [W—314r. EANEY A _save = PyEval_SaveThread () ;: BEMTIA T AL E
%ng{;féﬁﬁE]’JPy_BEGIN_ALLOW_THREADSD

9.5.5 {Kp& API

THVITA RECERU APy _Tnitialize () Z G .
16 3.7 MBS E: Py _Initialize () BU{ESWIMRILGIL,

PyInterpreterState *PyInterpreterState_New ()

[EJfE7E ABL 157 QI DHIMRRERRIRSX G . ANTRERFA 2R, ERG L275b
Xk L B KA R U T RE 5T

%I??*@KW%%I%(E@%@?%@ cpython.PyInterpreterState_New,

void PyInterpreterState_Clear (PylnterpreterState *interp)
[l ABLY—4. B EARESPRESX R P E R . DARE SRR L.
58— AP D | B FEA% SEF cpython . PyInterpreterState_Clear,

void PyInterpreterState_Delete (PylnterpreterState *interp)

52 ABL )35 4 BURRRARIRS XS, AEEFA &AM, MRS LM 2wl
XfPyInterpreterState_Clear () BV REE.

PyThreadState *PyThreadState_New (PylnterpreterState *interp)

l%*é‘tff ABL— 77, QIS T45 E R X R I AR G 2 RAREAS BN 2O, (HAR
it S P AT B RR BRI, AT DAGRES

void PyThreadState_Clear (PyThreadState *tstate)
[V ABL-— 0. B BERARRER R ITA(EE . AR 2 R R Bl

TE 3.9 IR R PR AE & ] PyThreadState.on_delete i, FEZ A, MaRfER &
HAriPyThreadState_Delete () .

void PyThreadState_Delete (PyThreadState *tstate)

[E)iE e ABL 1 — 84 f B RBREXN R, AFEEG SRR, KERELHEHZ A
XfPyThreadState_Clear () WTHHAREE .

void PyThreadState_DeleteCurrent (void)

B HI R ARSI R & R REas . S PyThreadState Delete () K, NiREFRH &R
., RIS OAEMEHZ HiXf Py ThreadState_Clear () WHREE

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
5 ABL Y3 & 3.10 ja A B44. FKEL Python LRFRIRZS tstate (1) 24T .
iR [T —Astrong reference. WA B HIAATHIWINR ] NULL.
SR PyEval_GetFrame ().
tstate ANW][E] NULL,
Added in version 3.9.

uint64_t PyThreadState_Get ID (PyThreadState *tstate)
[EVEE7E ABL 93 B 3.10 #e A B4s. FRIX Python LIRS sstate pME—LABDIRAR AT
tstate N[ [E] NULL,
Added in version 3.9.
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PylInterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
[EVfEE ABLAY—H @ 3.10 Rk B4&. FRHL Python LARIRZS rstate Xif b A AR 2 o
tstate N[ [E] NULL,
Added in version 3.9.

void PyThreadState_EnterTracing (PyThreadState *tstate)
{5 Python RALIRZS tstate FHIB ERFNTERE T -
ffifflPyThreadState_LeaveTracing () BRECEKE EAT.
Added in version 3.11.

void PyThreadState_LeaveTracing (PyThreadState *tstate)
5 Python Z8FRARTS tstate PPy ThreadState_EnterTracing () PREUEEHIEEEME BRI HT .
BiE&HPyEval_SetTrace () flPyEval_SetProfile () R,
Added in version 3.11.

PylnterpreterState *PyInterpreterState_Get (void)
[EIFEE ABL Y05 B 3.9 B AR B46. RIS T fRRERS .
HISAFAE 4] Python SEFBIRASHUR A2 24 HAERERR M4 I BUAALRH R . " JEUIE D] NULL,
WAL A GIL.
Added in version 3.9.

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
[V ABLIY 75 B 3.7 B B4, IR B ARERR A ME— ID. QSR T I A o S 2R AT R U 32
-1 AR
EI A2+ A GIL.
Added in version 3.7.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

[EVfE7E ABL -5 B 3.8 B A M4, iR [ —AMF AR RER L B AU 7 L. AR R BGR ] NoLL )
BT S 505 | B LR 7 1 24 R e % S v S AN ] ]

XAJgPyModule GetState () BN, ¥ RIINVAM ERIFHMRES L IRIPIRELE B
Added in version 3.8.
typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylnterpreterFrame *frame, int throwflag)
WTPTA R S 6 2
throwflag TEZ: ¢ th AL AR throw (O J7ERMN - WNAERME, MIALHE 4§l 55
1 3.9 WA R EICNAE AT 52— tstate T 2.
JE 3.11 [REYSEE T frame X5 PyFrameObject* M A _PyInterpreterFrame*,
_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
BRIl R 45
12 )i PEP 523 ”Adding a frame evaluation API to CPython”,
Added in version 3.9.
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void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction

eval_frame)
BCELMOTAl R 4L
1525 PEP 523 ”Adding a frame evaluation API to CPython”,
Added in version 3.9.

PyObject *PyThreadState_GetDict ()

AR AR 40 [EFE ABLAY 0. aR [ — AN R ] DAYEH 7 A A % SRS R
AR I 244 il P — A 14 B R AR M R A IR A . FEEA AT T B4 24 i AR IR A It ] AT
BERRE . QAR IR0 0] NULL, WS AT AR S5 8 5 | e ELYR I 1 24 fls s B8 T A 244 i AR

=K
BN o

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

[EfE5E ABLI—ild. AE— MR RS HG R R . id SRR AL LA id; exc REG KR
TR ZRECR 2 G UL exe 1951 . ARG IEBEEMN , R SR A TR C I TR E.
JA A 25 GIL. 3R Bl 2B U RS RO R (EIE R —, (HARRHEN LA id W2k [E 0,
W2 exe ) “NULL®, WISTEBRERER IR (AERAAAE) . XHARTIEFHE

JE 3.7 REVSE T id BRI RE M long 258 unsigned long.

void PyEval_AcquireThread (PyThreadState *tstate)

[EVfEE ABLIT 40 IREUA SRR RS DO 15 24 BT R AR N state, BN NULL. SLUAITEL
ZHICWE . AR R, W& A BE

i) 243577 I IEAE f LA AR RE T LR B R g% AR, R AR A2 B Python B[,
WRA] PATEE LR E 2 i ] _Py_IsFinalizing () BY sys.is_finalizing() RIGE AR
TEIRAL T e ZeAb I AR v DA S N b B 28 2

JE 3.8 MU By B E: B ¥ ¥ 3 N 5PyEval RestoreThread(), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () fRFF—3, WIRTEMFRERS IETE R ZALRREE F ) 2 A S5 4 T 26 A2

PyEval_ RestoreThread () &—MRAN K (EIFLEREM AVIIGIL) =29 R %L

void PyEval_ReleaseThread (PyThreadState *tstate)

[EFEE ABL {70 K5 24 i SRR AS H B0 NULL IR R R 8. 7EILY Hl B )it
Ha il A IR RE T A o 1state ZRONAA N NULL, RSB TRA B R B R Y B LR
B - WRAZ, Wb — DB R R.

pyEval_SaveThread () @—MARAFHE (EELEEMAIIGL) EmZHREL.

void PyEval_AcquireLock ()

[EVFS7E ABLI- -5y SR RfR RSl BIuAE T wald. AU ARC a9 a 8, W
BIEHL

132 Rz B E H: R BOR 2 R a R BARAS. W U PyEval _RestoreThread ()
B{PyEval_AcquireThread().

flE): M2 7 IEAE S A A RS SRRV I R AR A 2512 AR, R R AR AN 2 By Python G121
PRu] DATEVE IR B Biffi | _Py_TIsFinalizing () BY sys.is_finalizing () RIGEMRLE
AT A R DL b R B 5

JE 3.8 MU By B E: B ¥ ¥ 3 N 5PyEval RestoreThread(), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () fR¥F—3, WIRAEMRERS IEAE S Z AV H N 2 A 45 4 i e
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void PyEval_ReleaseLock ()
[EJF552 ABI 0. BRI R Reas o, DULATE b mie il e .
32 2 EWE A RS TR Y LBRRS. &% HryEval_saveThread()

B{PyEval_ReleaseThread().

9.6 FRERBEZIF

BIRAERZHON B, ARE A S A —> 5l Python ffRESs 1E%ﬂ“iﬁm%?%1ﬁﬁlﬁlé/l\ﬁﬂ%§ﬁ*
NIRRT R Z A RS . TSR BB MEX —

SR RS RIS TR AL O B B — AR m_%m~ A BERE H E— () Python fffEds . 51

BRI, Tﬁﬁ%%%ﬁﬁ ME— R 2 SR T AT LU NG S AR BREE . Bk A TTAE s T IR A ] ) AT HLiE
T S IB AT IR AR I 18] (75 S iR PyInterpreterState Main () PRECERR ] ) HOR )
185t

RO PAME I Py ThreadState_Swap () WREET-fERESs 2 RIMEAT V). AR 0T DAE IR 21 e B0k 40 78 4 5%
B

type PyInterpreterConfig

5 T HCE TR KR TS 4k . HYE(AEPy_NewInterpreterFromConfig () "
i T 4 AN 2 s AT BB

Added in version 3.12.
iR B

int use_main_obmalloc

ﬁniiﬁﬁﬂﬂ O NITMFREA M A Ry X7 AR, SIER () TR
}Ijt/m\o

MRAZ(E N 0 Wcheck_multi_interp_extensions WA 1 AESZ(H). WHZER 1 Wgil
ANu[jPyInterpreterConfig OWN_GIL,

intallow_fork
WERAZAER O WIBATIFREA SR 4 BIOE T 7 ARE s AL T2 A fork HERE . A5 0 fork 5852
B il <
THTERY fork YE4E LI subprocess BIHLRHTIZR AT ] o

intallow_exec

WRAZAE N 0 WIB A7 A L FFAE 24 B i0G T 1 FR R 2% AT ] 26 A2 v 1 1 exec (5170 os.
execv () Bl Y4 piibAe . 750 exec REANSZBR o

THER Y exec #i2% LI subprocess FHURHIA AT .
int allow_threads
WERAZME R 0 WFFREER Y threading BHURFR AL AR . 6 WAL 1 il

int allow_daemon_threads

WERZAE R 0 W TRFEER ) threading FHURFA S QIESFI &L, BN RFsF g (H
Hallow threads ZIEEH).

int check_multi_interp_extensions

WSAIZAE S O WA 4 AR HLIS W] A 24 1 1 RF SR Ts AT T R AR P g e A, AR IR
(R Bt fl) Bibk, N A 2 B Baol i ik L (S 0L PEP 489) R AR A . (312

I‘%Jnymodimultlpleﬁlnterpreters )
MR use _main_obmalloc >k 0 WHZEW N 1 AEEH).
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intgil
DORFfE B T RE AR GIL 47530 BRI DU AR LFPZ —:
PyInterpreterConfig DEFAULT_GIL
{F BN LR (PyInterpreterConfig SHARED GIL),.

PyInterpreterConfig_SHARED_GIL
i (=) FEAPRR) GIL,
PyInterpreterConfig OWN_GIL

TR H &/ GIL,

1 5 % 1{H NPyInterpreterConfig OWN_GIL NWjPpyInterpreterConfig.
use_main_obmalloc Wik 0.

PyStatus Py_NewInterpreterFromConfig (PyThreadState **tstate_p, const PylnterpreterConfig *config)
BrE— TR . X2 UL seaf@ ey Python AR HATEREE . FRAITHEER, By TAReds
AAEWE AR . ML AR, AR builtins, _main_ Ml sys 5. ChNEK
B (sys . modules) FIBHIEREKLE (sys . path) HEFEM. BEFEIA sys.argv &R, E
HATHAIARIE VO i SCFR S sys . stdin, sys.stdout il sys.stderr (AidiX 28X Gk i 1) A [A]
FA RS2 SCPFAR ) o
YR IENY config 453 W UG L MRRERS T (8 1 1) 128 20
NI, tstate_p Y5 AT T TARRERS OIS — FLRES . PR AR 2 P AR BEIRAS T )
B, HEEI O SRR WS T S0 RERDIRERITHE . WIRGIE R 50
JBE, W astate_p FEREICH NULL; A2 BCEARAT 5 B R S IR AR A 214 BT B AR RS P i 24 i
LARSHA—ELAAES
S et Python/C AP B—FE, AT LI BRECL AL AUE RS A R RER B ELLESLIR IO (34
SR . FIREHLAE IE A R AR R B TR AR . AT G, R B SR RRAR AR 15 R 24 i
SRR . AR TARREREELAT F Y GIL AR AT ARRERSH) GIL YEBERFIL. M R OB IR
SRORRRERSY GIL Y181 541 G FH A7 172 IR RERS Y GIL 7EBCAH R RENOIRAS .

Added in version 3.12.

TARRESAED BRI FL R S, IR B 2 IR DL T & fie i RCRI:

-

PyInterpreterConfig config = {
.use_main_obmalloc = O,
.allow_fork = 0,
.allow_exec = 0,
.allow_threads = 1,
.allow_daemon_threads = 0,
.check_multi_interp_extensions = 1,
.gil = PyInterpreterConfig OWN_GIL,
bi
PyThreadState *tstate = Py_NewlInterpreterFromConfig(&config);

e 3 NS 3 oA < S FI (1 N ) e o 1 1 o= O R
MipyInterpreterState (H. BEMHIZFIAT DA NEREM TPy InterpreterState H,

PREBBAF AT e (1) MR

o ST Z BB, fillnpyModule FrombefAndspec (), FFNERA MR AT
e — AR T AR . U C RIS 42 )R 28 R BEFE X LU R 2 [A] 3L

o WFTEEH R BT LRI, flilPyModule Create (), MFFEY EPHTR AR, ERFH
BRI, H2 A HABII B —A (B0 #8500 M —9 JRin —4 (1) RS AR,
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VI F RO DU 2 3RO indt SECR SRR . BB S kB 4
S Lol (T) R IESE, X2 QBTN AMOATH (B L T SCHIBugs and cavears).

WWHEEXAETERMM Py _FinalizeEx () MlPy_Initialize () SEREPHIMICBRELRZ G
SAY R R AR S TFIRAEN, PR initmodule ML AW FRRIFH . SZBTE
WA —FE, XEWE A C 2P AES 4 AR B REFE X kit 2 A L=,

PyThreadState *Py_NewInterpreter (void)

7%2/&_ ABI H‘J*»ﬂfﬁﬁ]\ %ﬁi%*ﬁ?ﬁg%%%oﬁ?’{zliﬁj:ﬂ%%TXﬂ‘Py_NewInterpreterFromConfig ()
ey, HECERE TIANIT . 82— MREENF RS, EXL= MR GIL, Rt
VF fork/exec, FVFSFIRR, WAVFERIT B,
void Py_EndInterpreter (PyThreadState *tstate)

[E)F5 ABIL IR, Bt 28 R FERGS TR () MRS . 2h 8 B RRRIRAS AR 24 1l i 26
FORAS. HS N P X T RSN IHE . ST HREE, YE RSN NULL. 5 R
AAH IR B AR ASER e B . FE VR Rl B R B A AR I (o 1) 4 ) R
24 HoaR [l RS PR GIL

Py_FinalizeEx () FFHHE8 A e 24 A IR 8] b i A 0 B S50 TR -

9.6.1 fgFFE2EL GIL

il Py_NewInterpreterFromConfig () ARk AT DABIEE—A>55 HAMARRE e o8 4= P B0 TR, ad R
A H O GIL. Xl F BT A ) S KA AR AE T X RE ) S RE AR SAAT Python (RS AN St H A g A8 235 P 2 2
B BHIEAT A AR ARRES: . R MAEIZ AT Python UGN F4> Python JEAE Al ABIE A I 224> CPU A%l X R
BHA BB K RBUR R AU AR 2 5. (200 PEP 554),

57 2 ) AR s I UL AR R R BRS . U R AN B E AR B IR AR L 4z DL T S S AT X S ok
SRS TR UV RAAAE R R A ARG B0 N AN W AZAYR B (B4 None, (1, 5)) @ F AR g3k
o X I T A — o ] BRECR B AR AR kT O A BT SRS (B8 IR B — 2R, ok
& TSR ER BRI R (AR AT ) W] DA IR AR RO AR M TE RS [T ROk B R
ke P, T AERE] ., INERONH A L P B SRR X -

ARARRE PRI B BRIESHB AR REPAS ELE A 2 TS RE A i@ 8 [ th RRE Tl RO 28 M. WSRO e
PRI B BRI AR TN B i ARl R i BB Ja 2, AR SRR SE R LA Fr) A 5t o

Bribz fb, (0 2 A BB B R Y — > E BB IATE B Z M 24 CRIRRR BRES) . midotit
AT o AT AR HE R A A BESRBAT AR IE Ty 300 AR B BRIE AL HRT 2 5 B I PR i RS i 5
W TAE RS MRS < MR EdE R (k=) ATFARI TR,

Added in version 3.12.

9.6.2 fHiRFIE L

T T AR (CAJCEARRERD) A2 (] — DA 4L 2y, BT A PR BRI 58 58 - 28 Bk UL,
RZ A SN EAEU os . close () WEATATAE UL EEEEH) LW ENA BT, BT (1) iR
aeZ ALy Ry oK, HEAE R AT BETCIA IR B AR AEGE B Bo a b ol ) 42Jm) 28 &y JTH AN
kaﬁj’%*’l‘?ﬁ@*%%% BRI S RA ATREBHR AR 5 A () MREAR a2 25 8] s SRR DL R 242 nl g
o 24 5 S R ST R A 2 T I SO R, TR SRS, R X S R AT S A
1@?25%%“@%&%3%&1‘%@%% () R A P Lo R ) — s B 24 B S G T g X R 7 )
UPSE

EEER— RUR RIS PyGILState_* APL &SGR MR, HhiXst API {EE Python ZifE
REGRAERRREREZ AT MBS KR, T AR AT R X — B . SR AR A B — X
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HAMVCE R PyGILState _Ensure () flPyGILState Release () WHZ BT MERERS . 1AL, HEHIX
28 API PA f2 8 A AR Python €12 () £ F2 9 H] Python ALY @ (A0 ctypes) fEMH Fl FREREZSHE Al GES H B

()

9.7 L&A

PEAL T —Fh ) F2 AR RERR R A ik S 2Bl AL o 3K S AR R H R B S N S FR A SR .
int Py_AddPendingCall (int (*func)(void*), void *arg)

[EVEE ABL 000 B — AR BN A AR LR T T RAE 55 . IR, KRRl 0 H4F func
AR ELAR VA RS RF S o RIS, iz ] -1 (AN S BCEATAT R

YIRIMABING - func ¢ AP SR arg W EAPRRAS AR . 3T IERIZATHY Python UKt
ERFRER IR A, (FE R R AR A 2

* {\iFbytecode i 3 I
o FERFRERA global interpreter lock (R func W] DA 5225115 C API),

func WAZFAESSIIRIR ] 0, sAEROR ] -1 R E— AN RHES . func A2PHRERIEIIHIT 7
SR, HANR A R R S BRI E T3 AT T A D e 2R

BERR B AT AN 2 BT AR, AT 2 R Reas B

SR TR R T R, PR DT A GIL. B, R func W] RES WL HEA B R AR R A
A

i R MRZHEE, RAEAERERRRIE I N A H . ANREPRIE fune SRURBER A . A0SR 3248
BRI TFHATIHRANRG WA, fune FEARSTERGR R Z g . R AEANTEE C
AL H Python RS . 1EREA, WM PYGILStateAPI .,

Added in version 3.1.

TE 3.9 Bk B AR s B T ARG PR T, WU BB func FERECHRE TIREGR FRRT AN AE
EfpRER A . BUERED TIRERTEA B SR RIS

9.8 SrHTFNERER

Python fRERS KT A PERE TR TR B T RARAL T — S8 RZ A SR . EATI BN TERE T . I3l
Bt TA.

XA C 3 1 FUVFPERE 7 M BCR B AU 8 S 8] 1] Python JZZRAY AT X RAFROTTEY, B REEREIIT C BR%L
WM. W THPEATEER A X2 O ARV KRR R IR R 4, I B PR ER ek R i A
FH5 Z HICA ] Python 24 R R R AR 5 I AR TR o
typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
ffi FlPpyEval_SetProfile() HMPyEval_SetTrace() Y W W IR B B % 9 2% &, %8
—NTE S RBAEN obj 1%k 45 W R E B X &, frame 2 5 F M OC B WX B, what
E’E fﬁ %PyTra ce_CALL, PyTrace EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN ﬁPyTra ce_OPCODE EP E{’J

—A~, T arg FHHOBT what FRfE:
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what HI{E arg M& X

PyTrace_CALL B 2Py _None.

PyTrace_EXCEPTION sys.exc_info () REWFHEEL.

PyTrace_LINE EZPy None.

PyTrace_RETURN R M, B A2 iR 5 S 20 R ] NULL,
PyTrace_C_CALL IELEVE R BN 52

PyTrace_C_EXCEPTION IEZEVEFBRET4.

PyTrace_C_RETURN IEAEVEH BRBOT 4

PyTrace_OPCODE Py None.

int PyTrace_CALL
5t — BRI H R TR SR 1 — A BRI A FL B 80Pyt race func BN
what T6ZWAE. 5T RLEE R A2 U R A0 15 A2 1 B DU AN 2 A PR 70 AR B 174 i v 5 1]
Python “F I3 i EE AL F2 AL o

int PyTrace_EXCEPTION
B—DREG KL 4Pyt racefunc BN what TEZWIME. TEAL TS AR 71 B 2 J5 R Il
what FIETE I IJE R, TR S5 %57 H R S BB IEAE AT RO o AR BOR e 24 e 1 L R
54 Python TP, VR )9 1ol Ve OB 5206 PR I A LA BB A el 1 e
5 R IEATREEAN].

int PyTrace_LINE
Y AR IR Pyt race func UL ALR R L AR HTEHD 10 what TS S 11,
EAIPAEIEH £_trace_Lines ¥ O FERABURBAE .

int PyTrace_RETURN
M— A RIRRR P 2 45 Pyt race func AL what TEZHI{H.

int PyTrace_C_CALL
A C BRI L 45 Pyt race func B what TESHI{H.

int PyTrace_C_EXCEPTION
Y C RGeS Py_t race func Y what TEZHME.

int PyTrace_C_RETURN
M—A C RELR I 45 Pyt race func B what TEZH1H.

int PyTrace_OPCODE
M= H B R TN L 45 Pyt race func BEL (HASALEMERE DM HTERED 1) what TESHI{H.-
TERINTE LT A 2 OS BB ERA WX £_trace_opcodes Wl 1 R B

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)

P B 4 BT 2% PR B func. obj TS X5AE N — N TE S & 451 Z KL, B W] PL2 & Python Xt
48 A NULL, UNSRMERE M7 R B0TR B4R, WA RA KRR obj B AS [] A4 1 RF 32 41—
A7 BT LR A DI AT AE AL B X PE BB 4 BT bR B £ X R Py Trace LINE PyTrace OPCODE
MpyTrace EXCEPTION PAAMAIIA W I F 4 2-4 7 -

BiE%& 5 sys.setprofile () K.
WFIY 35 D0 ZHHF A GIL
void PyEval_SetProfileAllThreads (Py_tracefunc func, PyObject *obj)

KfhFpryEval Setprofile () HATEJET 2 AIMERES M BT A 712 1T SR b i B BB 20 A ek K A
TRAAE Y AR Rk .
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IR 255 R A GIL

HpyEval SetProfile () —H#F, AR BMALMIRG] K 57 5 IR IS AE T A 2R b i B ML RE A

Added in version 3.12.
void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

FHREZBREGN func, XIUT PyEval SetProfile (), RHHET HRERRRE BT S S FAIE:
TR, HASBEICSPIRNK C MBS R KL S F. (i PyEval _SetTrace () HMHH

(R ER B R B A &2 Py Trace C_CALL. PyTrace_ C_EXCEPTION B{PyTrace_C_RETURN {E
K what JEZ1{H.

Wi R sys.settrace () B,
WY 35 WA ZH R GIL

void PyEval_SetTraceAllThreads (Py_tracefunc func, PyObject *obj)
KT ryEval_setTrace () (AAAEET M BIFREAS B BTG 1B A T2 TP 3 ELIR B R B0 A 2 (U7 2
AR FiE .
I b JHAF A GIL
HPyEval SetTrace () —H#f, ZRELS ZWATATHG | K i 57 IR P A A mh 5L BLER BR ek 4
Added in version 3.12.

9.9 ERAIA 28 HF

X 28 e R 3t v R TR
PylInterpreterState *PyInterpreterState_Head ()
R IR G 0] 2] h By SRS G 51 Tk
PylInterpreterState *PyInterpreterState_Main ()
A o] AR IR SRS 42 o
PylInterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
M RIS AR F1 R R 0] interp 2 R — T
PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
AEH S APRERS interp A RIRHY AR R F 2 PR [l 45 0] 55—~ Py Threadstate MG
PyThreadState *PyThreadState_Next (PyThreadState *tstate)
M BT F—"APyInterpreterstate M RILBREX AN F| L iR ] 1state Z J5 )T —

9.10 LEFMFHZH

Python ffR REAS H ALt X e R A A7 (TLS) MAIRZ S HE, BXF T2 R A TLS SE M FAT T 656 DA S HF
Python |24} i) AL A HIF- i API (threading.local). CPython [{ C 2% API 5 pthreads 1 Windows fif{i
BEAYAL: (0 — AR R BOR A AAE K — void* fH.

214305 F 35k S pR ) B REEA GIL; EAT& L | CBmLEl .
W7 Python. h HAVUHE TLS APIL [REHH, RF5 ZAUHE pythread. h R fii F LR AR HUAT 1 -
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il X2 API jEFR AR Sk void» (MEALBE NS BRI, ARFEE A O BCAREE AT, Wk voidr A
fliX5A PyObject*, XELREHALKTEAIIITE | T EERAE.

9.10.1 & ZLE7 & (TSS) API

5] A TSSAPI /24 1 Bt CPython fi#RERS B4 TLS API ()ffifH . % APLfEH— A28 8py tss_t MiAg
int RXFRREFEE.

Added in version 3.7.
hs%:
”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t

PHGREHI TR SARRAVRA, HE SCATREAOUT M2 TLS S, I HEA — M RoR IR RS
MINES B AR AR A A

WK E Py _LIMITED_API W, foiFHPy_tss_NEEDS_INIT $ATIHZRBES/HED .

Py_tss_NEEDS_INIT
N NPy _tss_t ABREWIIRAR . WEEXANZEASHPY_LIMITED_API K3E .

HESE

Py_tss_t WEIEN, Tﬁﬂ%f’) LIMITED, APIJ% Y A R AT, AR SRRl T R A 5
A P IR AN Y PR B B A ] REF S i

Py_tss_t *PyThread_tss_alloc ()

[EIFSE ABLI—ilJr B 3.7 AR B4s. B — N5 M Py_tss NEEDS_INIT HIGALHIERRASHIF
FOME, B B Bl R Wi [u] NULL.

void PyThread_tss_free (Py_tss_t *key)

[EVfg 5 ABIL[f)—4> B 3.7 BAB4. WA Py Thread tss_delete () PABRARAEATH 2L HE M2k
TR A B O IR )R Py Thread_tss_alloc () B BRIZE ER key. U key ZEH
NULL D3R AT 44

fHlE): BRI key FE R — AN EAHGET . ARR2YH key FE Sl NULL.

Bk

XLERELTES: key ANV NULL. I H., QRS EM Py _tss_t MRBPyThread _tss_create () Flhafk
WPyThread tss_set () flPyThread_tss_get () AT REE R E XTI .

int PyThread_tss_is_created (Py_1ss_t *key)

EfE 5 ABL (19— & 3.7 B A 45 R4 E WPy _tss_t i i has been initialized by
PyThread_tss_create () $HIHENR B —AFE2E(E.

int PyThread_tss_create (Py_iss_t *key)
EF5 7 ABL 1) B 3.7 BB, 4RI iA —A> TSS SRR B B . A15R key ZHUITHE A1)

R Py _tss NEEDS INIT FIIRALNIHAT A EARE M. HRBTLEME R L EZ A - ZEE W)
R tE A B LR B RS B AT AT A 37 B B TR [m]
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void PyThread_tss_delete (Py_zss_t *key)

[EVissic ABLAY -5 & 3.7 WA M6, G488~ TSS RDMEAEFTA ARl i 5 WA IO (K, FF
TR O AR DI . CLBS B 8T DA Py Thread_tss_create () FRHMIM
fleo SRR PAET— 6 TSI — (R DR B LRI FER

int PyThread_tss_set (Py_tss_t *key, void *value)

[EIFE5E ABLI A4 8 3.7 B A Mg, SR BAERFR IR —A> void* fH-5 U ATL&AR Y TSS HAH
K. BADLREAA — DR void* fHRYMAZBU .

void *PyThread_tss_get (Py_tss_t *key)

[EVFS7E ABLIY-— 4 B 3.7 ek B4s. Gk [ Y RTEAR 5 —A> TSS HAH IR void* fH. WIRMHIL
FEPBCA S SR SR (E R 1] NULL.

9.10.2 L2 M7 (TLS) API

£ 3.7 W2 A BEE: e APL E 922 42 % % 7% (TSS) AP FITIUR.

fiE): XA APLHUARASCRFIE A TLS R T JCiEpe & 256 int IR U Rm~F& . TERFEF& L,
PyThread_create_key () L HLRIE—ARMORE, I HHAD TLS R BAEX R LRI

i BB AR, SRR A A AR AP,
int PyThread_create_key ()
[EVig e ABI [1)—3#B47.
void PyThread_delete_key (int key)
[EVig e ABI [1)—3#B47
int PyThread_set_key_value (int key, void *value)
[EVig e ABI [1)—3#B47
void *PyThread_get_key_value (int key)
[EVig e ABI [1)—3#B 47
void PyThread_delete_key_value (int key)
[EVig e ABI [1)—3#B47
void PyThread_ReInitTLS ()
[EVig e ABI [1)—#B47
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Python #1%&{L Bt &

Added in version 3.8.

Python W DA fifi JiPy TnitializeFromConfig() MlPyConfig &5 ¥ K K #] 4f tb. & n DA fiff
Py PreInitialize () MIPyPreConfiqg MR IE4

A PRI 5 5

e Python e 35w G FH A% Hl ) Python, HATH5H A Python ZEfBl. BN, A RN 172
TP T HCE Python.

o I d BL . AT TR Python ik A BB HIFESF . EXF Python S5RGBT K. BN, A RFHA
W%, LC_CTYPE i & RIS B RF A HASHEMMET S S A BEAD A .

Py_RunMain () eRECATHH K4 5 2 il i) Python A&7 .
2 W.initialization, Finalization, and Threads.

hz%:

PEP 587 "Python ¥ 144kl &

10.1 3GHI

5E il 1 Python [ 7R 52 & VAR iz 1T

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);
config.isolated = 1;

/* Decode command line arguments.

(€ & )]
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(R E—1)
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 (&config);

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
Hi wehar_tx PR ARSI .
WL length Ky AEZAE, W items WA A NULL H HJr A FA4F R WA A NULL,
Tk
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
¥ item FNHNE| list
Python WAZ5 5 AT 4k A LASE 4] 1T L BR
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
Bt item i A\ B list 1) index 1V ..
R index KTET list K, WIKF item TS NE list
index W K T4T 0,
Python WA Z5 4 AT 4 A LASE 8] FTT L BR 4
St IR B
Py_ssize_t length
List K&,
wchar_t **items

SIETIH -
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10.3 PyStatus

type PyStatus
FEAERIIR R BCIRAS Bl IR EGR IS5 IR
XFFAER, B DA A IR C R R
St B
int exitcode

B, 4y exit () FISEL

const char *err_msg
BT .
const char *func
T AR R A A4 R, ATRASH NULL.
AIERS R KA
PyStatus PyStatus_Ok (void)
FEI.
PyStatus PyStatus_Error (const char *err_msg)
QR RSNIDEI R A7 P
err_msg ANV [E] NULL,
PyStatus PyStatus_NoMemory (void)
WA LRI (AR ) o
PyStatus PyStatus_Exit (int exitcode)
PAFE A2 BB H A ASIR Y Python,
AL TR ZS Y BRI
int PyStatus_Exception (PyStatus status)

K& R 2B WY WOy EME W R LA gL B 6w A

HPy_ExitStatusException(),
int PyStatus_IsError (PyStatus status)
BERBEIRL?
int PyStatus_IsExit (PyStatus status)
ERRETIRI?
void Py_ExitStatusException (PyStatus status)

W status 22— B HEISNHH exit (exitcode) o AR status f&—HE IS WFT B A 54 BT
WE N EZIR I GARE . S PyStatus_Exceptlon (status) NAEFEAI A RERH -

#E): FENFS, Python Y5 ik ® PyStatus. func 1%, MAIEMRAKIEEN 2K func %k NULL,

Hi i
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PyStatus alloc (void **ptr, size_t size)

{

*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

}

return PyStatus_Ok () ;

int main(int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

}

PyMem_Free (ptr);
return O;

10.4 PyPreConfig

type PyPreConfig
T H 4 1k Python FYL5H 14 .

FT A AL T ST e B R
void PyPreConfig_ InitPythonConfig (PyPreConfig *preconfig)
i Python B2 5 SR MG SE L E -

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)
L I & B E RIS RC

LR R B
int allocator
Python PFE45) Bt 44 Fi:

PYMEM_ALLOCATOR_NOT_SET (0): /NEiZAS AR A2 (5 F 2RI
PYMEM_ALLOCATOR_DEFAULT (1): ZRiAN G55,

PYMEM_ALLOCATOR_DEBUG (2): ZKiAN A4 B 22 Wi iX 4T .
PYMEM_ALLOCATOR_MALLOC (3): ffi | C JFfy malloc () .
PYMEM_ALLOCATOR_MALLOC_DEBUG (4): #Efil{# F§ malloc () Pf#siRiX 4T .
PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 1 #4Ht % ,
PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 1 #%-F2 25 M7 8iX 4 F .

5 Python & {# J --without-pymalloc #47E & W] PYMEM_ALLOCATOR_PYMALLOC #/
PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥ Ak 37 .

ALY i

FH#%: PYMEM_ALLOCATOR_NOT_SET,

220
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int configure_locale
F§ LC_CTYPE i 5 KO I P e iE = X e
MRET 0, NMP¥fcoerce _c locale flcoerce c_locale warn WM AEAHN 0.
w5 Fllocale encoding .
BRIAME: 1E Python FiLE N 1, TERRESHCEH A 0.
int coerce_c_locale
WEAREET 2, A C il XK.
WERAET 1, M LC_CTYPE 17 75 IR i H2 5 R 24 48 i e 46«
5 Fllocale encoding .
BN 1E Python it B H >l -1, TERRESHCEH A 0.
int coerce_c_locale_warn
WEAREAE, WISTE C i 5 DA R il e i A 5 4
BRIME: 7 Python FLE o -1, TR BELE H2H 0.
int dev_mode
Python JF Z#8=: 2. PyConfig. dev_mode,
BRIAME: 7E Python B -1, FERR BRI A 0.
int isolated
fEesizl: Bl Pyconfig.isolated,
BRINE: 1E Python B 0, FERRESAAH 1.
int legacy_windows_fs_encoding
WAL 0:
o ¥ipyPreconfig.utf8 _mode #[F] 0,
e M PyConfig.filesystem_encoding #[F) "mbes",
e ¥pyConfig.filesystem errors #&[F] "replace",
WG4k | PYTHONLEGACYWINDOWSFSENCODING [ EAS B{H .
XAE Windows Fr] . #ifdef MS_WINDOWS Zn]#% T Windows % &K CHS .
W 0.
int parse_argv

WMHAET(E, Py_PrelnitializeFromArgs () MlPy_PreInitializeFromBytesArgs () ¥
PASH L Python AT SATSHIU MR AT H: argv 240 S0 ar o AT288.

BRINE: 7E Python FLEH o 1, TERBICEH 2 0.
int use_environment

fli ] IEAS=? 2. PyConfig. use_environment,

ERIE: £ Python L H2ky 1 TMIAERR B ECE H 0 0.
int ut £8_mode
WRAEZAE, WJE A Python UTF-8 £z,
Wt X ut£8 Ay AT PYTHONUTF S IpBEAS Bk 0 B 1.
MR LC_CTYPE iFF XIh ¢ 5 POSIX AP N 1,
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ERINE: £ Python it & H oA — 1 TiAER B HECE H R 0,

10.5 {E PyPreConfig fi#)i&4t Python

Python HTiHI 46 1L:
o B Python N7 HiLgs (PyPreConfig.allocator)
* it # LC_CTYPE if5 5 X1 (locale encoding)
o %8 Python UTF-8 #ix{, (PyPreConfig.ut f8_mode)
MHI TR E (PyPreConfig KA fR4E¥E _PyRuntime.preconfig 1,
FI T4 1k Python 9K
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
W5 preconfig THCEA W45 Python.
preconfig NA[[E] NULL,

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *const *argv)
4l preconfig T B AR WK 4G 4L Python.
W2 preconfig (parse_argv HAETEMENT argy fr2AT7SH0 (FATHR).
preconfig AAW[[E] NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t *const *argv)
R preconfig TL E A Fi#I 1AL Python.,
W2 preconfig iparse_argv HAEBEINENT argy fr 2 AT7SHL (WEFHFER)
preconfig ZNA[[EF] NULL,

TR FENTTHJPyStatus_Exception () MPy_ExitStatusException () RACFEHE (4HREHE
).

Xt Python it i (PyPreConfig_InitPythonConfig()), YR Python &M Ay TS MR, IRATE
HikIh Ak Python W BMIE A SATSH, PN BTSN b S L B B . B, -X utfs fiy
AT HEBRS ) A Python UTE-8 85,

PyMem_SetAllocator () R[{ffPy Prelnitialize() ZJ&f. Py _InitializeFromConfig() Z Hi#k
P PAZE S B 8 XN BLas . W PyPreconfig.allocator % A PYMEM_ALLOCATOR_NOT_SET
WW[HEPy_Prelnitialize () Z Btk .

R pyMem_RawMalloc () iX#£H) Python PAF 4B bk EUAS BE#E Python T4 45 1k 2 wif i FH, 1M B 4% 4
malloc () il free () MIEARSIEL 4N, Py _DecodeLocale () ANRELE Python TiA AL 2 Bi#k I

{2 T ) 4 A oK S5 AT Python UTF-8 B 31

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfigqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

I3

BT 1)
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(R E—1)
/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig

A5 TS T BCE: Python TE S 45114 o

TESERE, WMAEH PyConfig Clear () EREORMTEMEL E MNAT

SERRTTIR:

void PyConfig_InitPythonConfig (PyConfig *config)
it Python Bz & RATURAECE o

void PyConfig_InitIsolatedConfig (PyConfig *config)

I [ & B E ORYIIR BB E .

PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
RFFEFAFHR sor P DL R *config_str.

TEBEIFA 4745 10 Python

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
il Py_DecodeLocale () Xt str MATARIG I 445 X B F| *config_str,

T B FA 4744 10 Python

PyStatus PyConfig_SetArgv (PyConfig *config, int arge, wchar_t *const *argv)

WAL SEFAFERBIR argy R AT LATSHL (config Hargv JHG).
TEBEFA 445 1 Python.,

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char *const *argv)
WG I R argy W B D1TSEL (config Wargv i), fiflPy_DecodeLocale () X
FREAT R o
TETEIFA 4744 10 Python

PyStatus PyConfig_SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t length,
wchar_t **items)

Y e FAFER A 3 list BN length Fil items.
FEBEF TR A7 44 1L Python.,
PyStatus PyConfig_Read (PyConfig *config)
BHUITA Python it
EEVIRH T BRI
E R B R PR B MO T34 202 & (W52BE, W0 Python 3.11 JREE.
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PyConfig_Read () MR @M PyConfig. argv B —K: HESEMENT MG, PyConfig.
parse_argy FESCH 2. 1T Python BHEM pyContia. argv AR, LA SHPIK
2351 AR e 0 AT f Python 17

TESFERFFR 4745 1 Python.,

15 3.10 lURSE R : PyConfig. argv ZHIAER KPR —IR, TESBNTEG, PyConfig.
parse_argv ¥l 2, RFHPyConfig. parse_argv T 1 WA KERSHL.

£ 3.11 AR : PyConfig Read () APATRITAMAR, WILLEPython t&i2i 5 THHIF
B RASHEHRES Py _InitializeFromConfig () ${UAM .

void PyConfig_Clear (PyConfig *config)
PRI & A A

WA 0K £ 40 PyConfig J5 ¥R &77 47 45 1 Python, F£3X Ff 5 L R, Python 47 4 1k fid ‘&
(PyPreConfig) ¥fPAPyConfig Jykkfill. WIRZIEE Hryrreconfig MIF M E T B, B
HEF M PyConfig Tk Hige

* PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

* PyConfig.use_environment

Ak, AR T PyConfig SetArgv () BPyConfig _SetBytesArqgv (), WAL E FHAh
ZHTH R, AT B BOR T 7S50 (Wi parse_argv HAEE(E).,

XEEVERE R E E 5 5T PyStatus_Exception () fl Py_ExitStatusException () HRALFH
S (FEREURH).
Sty B
PyWideStringList axrgv
WA 58 sys.argv,

ffparse_argv N 1 5 PA5 i@ Python fifEdfr Python iy 217 S HUHA W 9 7 KX g tfrargv B
Margv F#|E Python Z44.

WMRargv A=, MSEM—NE TR sys . argyv IRAAFAETT HIKIEAR 2.
TEF%(H: NULL.
HiZorig_argv b,
int safe_path
WEREETE, Py_RunMain () KFEHBIN T sys . path LG M— AT RER L AR 12
* MRargv/0] T L"-m" (python -m module), WHHMYMEI TAEH .

o IR REITHIA (python script.py), MEMBIANHS. WRRFFS8HE, WA
SHERE.

o FEHABIEI T (python —c code fil python), RHEM— N FAFR, XFR Y\ LIAEH %,
Wit -P Ay THETIA PYTHONSAFEPATH FABEAR i EH 1.
BRIME: Python FLE > 0, [RESHLE R 1.
Added in version 3.11.
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wchar_t *base_exec_prefix

sys.base_exec_prefix,
THRR{E: NULL.
Python $51280E —B47 .
wchar_t *base_executable
Python EREA] AT/ sys._base_executable.
A _ PYVENV_LAUNCHER__ IS4 ENE.
14 NULL WM PyConfig. executable WH .
THRR{HE: NULL.
Python 354280 H B—3B457 -
wchar_t *base_prefix

sys.base_prefix,
FHRLE: NULL.
Python 34128 E H)—3P5
int buffered_stdio
R EET 0 Heonfigure_c stdio NIEZME, WIZER C £ stdout Fl stderr (550 .
WL —u TR PYTHONUNBUFFERED MIEASEHXE N 0,
stdin 452 PAGEPARATTIT
THEE: 1.

int bytes_warning

WHRET 1, WAERF bytes B bytearray 5§ str ##7HE, i bytes 5 int TR &
g

WRKTET 2, WHAEXLIEN 5K BytesWarning 524 .
1 —b Ay 4TI T Y
W 0.

int warn_default_encoding

WEAAEEAE, WHE io. Text IOWrapper (i BRIAGmASAE R 4 th EncodingWarning %4k, 3
&1 274 io-encoding-warning.

H#: 0,
Added in version 3.10.

int code_debug_ranges
WEARSET 0, MIEEHAEACHS R R G R BATMISML . I HLAE AR S D (2 BT B [l i ic
{1t PYTHONNODEBUGRANGES MEAS Ml -X no_debug_ranges iy F7iEMi EH 0.
THEE: 1.
Added in version 3.11.

wchar_t *check_hash_pycs_mode

EHIE T AER . pyc XHRERUEFTA: ——check-hash-based-pycs A& T (.
B
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* L"always": Joit check_source’ AR IEL A2 AT A B2 R SCIAF A TIE A B IE
* L"never": RUERTMAEN) pyc IR AR .
e L"default": FTMZ(EN pyc H check_source’ AR E B & Wik TTA
E#%: L"default",
Z:0jl, PEP 552 "Deterministic pycs”
int configure_c_stdio
W ARSAE, PECE C bRiEiR:
o ¥F Windows 1, ¥ stdin, stdout 1 stderr %5 — #E#I#L (O_BINARY).
o WM burfered stdio ZF3, NZEH stdin, stdout I stderr 7 [ 25
o W interactive NIEZ(H, NS A stdin Al stdout gt (Windows F1{Y R stdout).
BRIAE: 7E Python FLE o 1, TERSBHCEH 2 0.

int dev_mode
WA HEFE, WEH Python FF A
i -X dev &I PYTHONDEVMODE MlaAF i BN 1.
BRIME: 7E Python il -1, TR BIRE0H2h 0.
int dump_refs
FE4i# Python 5| 7
WA AERAE, MFEAH A TEIR I TR R 4R
i PYTHONDUMPREFS IS S i E N 1.

EHE T Py_TRACE_REFS 2455k Python 451 : Z W, configure —--with-trace-refs
.

THEZ: 0o
wchar_t *exec_prefix
LMAT 15 1Y Python SUAFAYY 1% J& H SKAIZH: sys.exec_prefix,
TEFRA{E: NULL,
Python 354280 & H—B47 -
wchar_t *executable
Python i d rI AT —HE B ORI ZEXT B 42: sys . executable.
THF{E: NULL,
Python 3442 % f—ER4.
int faulthandler
J&= F faulthandler?
MER-HAEE(E, WAEEshE A faulthandler.enable (),
jfid -X faulthandler fl PYTHONFAULTHANDLER M3 Ar ikl 1.

BRIAH: 7€ Python #E3(ro -1, FEff B A 0.
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wchar_t *filesystem_encoding
M A e b4 X sys.getfilesystemencoding () »

FF macOS, Android Fll VxWorks | : ERAfFF] "utf-8",

¥E Windows b [N ¥ N < | "utf-8", B F W HRpypreConfig
Hlegacy windows_fs_encoding NAEZEEMMEH "mbes".

FEHA V-5 _ER BRI IEAE
e MM PyPreConfig.utf8_mode JNAEZ(ENIHF "ut£-8",

o 15 Python ¥5i|%#| n1_langinfo (CODESET) FEHH A ASCII #iE#%=, 1M mbstowcs () &
AR Zris i =S (E# Sk Latinl) WA "ascii”,

o Y nl_langinfo (CODESET) R ZSFAFEMHH "utf-8",
o YEHAMSEOLS, ¥ fllocale encoding: n1_langinfo (CODESET) FH455H .

1€ Python JA B, Zmtdik= MR IE LA Python Jafffid#s 4 F%. N, "ANSI_X3.4-1968"
Frpi i "ascii”,

Z filesystem errors K.

wchar_t *filesystem_errors
L A 45172072 51 4 sys.getfilesystemencodeerrors () .

FE  Windows F: Bt A ffi J§ "surrogatepass", B #H W HrypPreconfig
Wlegacy windows_fs_encoding NAEE(ENFE "replace”,

FEHANEE B BHA "surrogateescape”.
SCRFIR R R AL BRAT A -

e "strict"

e "surrogateescape"

* "surrogatepass" (U FF UTF-8 4%
Z L filesystem _encoding B .

unsigned long hash_seed

int use_hash_seed

BEBLAL Y G Ay B BT
W use hash_seed 2%, WE Python BFEhIBENIERE— NPT, HZAMhash_seed,
Hi PYTHONHASHSEED Ff}sAF il & .
BRINIY use_hash_seed {f: 7F. Python #ixUFh -1, TR BN H 0.
wchar_t *home
Python 3= H 3%.
Wk pPy_setPythonHome () BN, W2 HSHOR A NULL R E .
H PYTHONHOME M BEA5 RHH
TEFRA(H: NULL,
Python 34126 & i AB—HB53 .
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int import_time
W AERAE, WA R T B T -
Wi -X importtime YA PYTHONPROFILEIMPORTTIME IS ik E N 1.
Bk 0.
int inspect
TEPAT A B Ay &2 5 e A2 A

WERKT 0, MUS IR SMMAMNL A BHAE A T -c B, AEPITIA S5
AL TR, BIELE sys . stdin HRIFAE DAL 2 L.

Wt -1 TR TG . QR PYTHONINSPECT FRbeAR & M AR NI A 1.
& 0,
int install_signal_handlers
“Z%¢ Python {55 4L FR /A4 ?
BRIME: 7E Python B30 NA 1, FERRBIEUT N 0.
int interactive
WRRT 0, E M2 ERE (REPL).
Hi -1 Ay AT IR T Y
B 0,
int int_max_str_digits

L B AR B SR, B — R LI Ay 247 SR R
4300 (sys.int_info.default_max_str_digits). {HN 0 FREE Hﬂlﬁﬁ%ﬂ T 0 {H/NT 640
(sys.int_info.str_digits_check_threshold) EFAR LS 4R,

J#id -X int_max_str_digits fpfTHEFREL PYTHONINTMAXSTRDIGITS MInAr il .

BN {H: fE£ Python #5 = N 2k -1 . FE I 37 £ X F & 4300 (sys.int_info.

default_max_str_digits),
Added in version 3.12.

int isolated

HSRAT 0 , MR TR BB,

* ffsafe pathi% A 1: 7 Python 3B FATE sys . path BN VELEANZEVER AR,
METH R AT H SRS 47

s #use _environment #EE 0: ZM PYTHON Baifsst sy,
* ffuser site directory WA 0: NERFH Pl S HRIINE sys . path.
* Python REPL ¥§ A3 A readline WAYEAR HHERAF S T BRIAMY readline firl .
—T AT E N 1.
BN 1E Python B 0, FERR BRI H 1.
WiGZFEla &8 E MPyPreConfig.isolated,

int legacy_windows_stdio

MHIAEEE, WAFH io.FileIo fL# io._WindowsConsoleIO fEN sys.stdin. sys.
stdout Ml sys.stderr.

1SR PYTHONLEGACYWINDOWSSTDIO s As Bl ise MIAESS FAFER NN 1,
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{AF Windows bR, #ifdef MS_WINDOWS % 0] H T Windows & J&1 L HS .,
W 0.
7S PEP 528 (K Windows 451 &5 A% U E Ml UTF-8).
intmalloc_stats
ARG, WFER B G Python pymalloc 17 %2 3 IS TEERE .
H{ PYTHONMALLOCSTATS MIaAs ik BN 1,
W Python 42 # Al ——without-pymalloc #I0FATE & ML IEIUREQE 20
HE: 0.
wchar_t *platlibdir
SFEFEH SRR sys.platlibdir,
B PYTHONPLATLIBDIR IfIEAS X HE .

BRiAH: M configure --with-platlibdir # W i%® Y PLATLIBDIR ZZ(HE (BRiIAH:
"1ib", ¥F Windows 025 "DLLs"),

Python $51Z2B0 & i AR)—35
Added in version 3.9.

TE 311 s H Huf Windows 2248 Hix 728 T AR RS il J@# (7T DLLs .
AT, HTARAENFE, HEREE MR S OFER A @R R AR T, IR AR B 20 .

wchar_t *pythonpath_env
B R K1 (sys . path) y—JI] DELIM (os.pathsep) 7 FEIIFRFH
i PYTHONPATH IS AN E ik
THR{H: NULL.
Python 34125 5 i AB—F57
PyWideStringList module_search_paths

int module_search_paths_set
*ﬁﬁ%ﬁ%ﬁﬂ%ﬁ% sys.path,

M HBmodule_search_paths_set % F 0, Py _InitializeFromConfig() ¥ #
module_search_paths H¥fmodule search_paths_set %M 1.

BAME: 25413 (module_search_paths) il 0 (module_search_paths_set),
Python 34128 E H)—3P5
int optimization_level
Ao -
¢ 0: Peephole fifbgs, ¥ _ debug__ &N True,
e 1: 0%, BMEWE, B __debug__ ¥ N False,
o 20 19, KEBRSUETARER.
WL -0 My TR RN . K E N PYTHONOPTIMIZE IR AR Bl
TR
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PyWideStringList oxig_argv
1% 45 Python W] PUATRR R I R IRt 4724053 sys.orig_argv,

Wiforig argv $1F NI Hargv Rg— P HEEEFFHMNYIE, PyConflg Read () ¥
R argy ZHiilargv # N Rorig argv (WRparse_argv FRE

HiEZHargy WAMNPy_GetArgcArgv () B%L.
BOAE: =51,
Added in version 3.10.
int parse_argv
it A TSR

WERAET 1, WA A Python f#HT ey AT 2RO R My st argv, HMargy HilE Python
28

PyConfig Read () BMEIR#PyConfig. argv Z¥—IK: TESHENTEM)5, PyConfig.
parse_argv 4HH 2. T Python SHUEM PyConig. argv B, [HILARHT SHK
251 AR e ATl Python 137

BRI 1€ Python B R 1, ZER BB T4 0.
;j;}lo MR AE R A Y¥PyConfig. parse_argv 2T 1 B A SN PyConfig. argv &
int parser_debug
ﬁﬁﬁ A ARKT o, MHTHFMAT A 1 (XL 5K, B T4 i 1) .
—d A TIETEN . B E N PYTHONDEBUG MHEAR #(H .
52 Python i g 180 (WA E X Py_DEBUG %)
TEHE: 0.
int pathconfig_warnings
WRAEZAE, WAV AR E AR SICRE] stderr Ho WREET 0, MIHPHIX L2
BRAAE: AE Python BUR ol 1, TERR BT M 0.
Python 41282 F i ARI—347
T 3.11 fRAY 5T BLLE t&E F T Windows.,
wchar_t *prefix
LHAMAMT V-5 1 Python SCIFH 3 5 % J8 H SR sys.prefix,
JHFR{E: NULL,
Python $5 1280 E —B7 .

wchar_t *program_name

MW execut able FIFE Python HJ 4k Ak R 9145 1R 5 v 6 AR 7 44 PR
* {1k Py_sSetProgramName () E#IHM, K HIHZSLL.
o ¥£ macOS [, fISEi%E T PYTHONEXECUTABLE Hdas & U &8 Fl 2.
o N YT WITH_NEXT_FRAMEWORK %2, M4i%'# 7 _ PYVENV_LAUNCHER_ 3745 8 Hif
e,
* WRargv B argv (0] AT HANEEUMLSEHE.
o A0, FE Windows FXF L python", FEHABF-& FRHEM L python3™.
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JHRR{E: NULL.
Python $4 1282 5. iy A—B5%
wchar_t *pycache_prefix
AT .pyc XMHEH AR HR: sys.pycache_prefix.,
Wit -X pycache_prefix=PATH A4k fl PYTHONPYCACHEPREF IX FRbEAN Fhisk .
R NULL, W] sys.pycache_prefix ¥4{i% k None,
TEFRA(H: NULL,
int quiet
L WERKT 0, MITEAZ HEAT /H3) Python I 27 ACFIR AR «
Hi —q Ay AT T .
H#: 0,
wchar_t *run_command
—c AT -
HPy_RunMain () .
THRR(HE: NULL.
wchar_t *run_filename

WL AT AT —c B -m W 21724 BEa®iPy_RunMain () U
M

BN, XtFar44T python3 script.py arg BEXFIXN script.py.
Wi R PyConfig.skip _source_first_line #EIH,
TEFRA{H: NULL,
wchar_t *run_module
—m A AT«
HﬂPy_RunMain () ﬁ“:ﬂ% o
THR(HE: NULL.
int show_ref_count
TEIR I R B 5T (NGRS )7
it -X showrefcount My fTIEIIIXE N 1.
T3 2L Python i 43t (WA E X Py_REF_DEBUG 7).
HH#: 0,
int site_import
TEJEBI A site BIbR?
WERAETZ, WA B, S-S A AL i 37 AR i 50 A Y sys - path #2145,

ﬁﬂ%%)ﬁiﬁ)ﬂﬁ%/\ site MIBML AR S Se /e (U SRARA S Ml & X U 3, T site.
main () pR%ER).

L - TR BN 0,
sys.flags.no_site &#fi%Nsite import BUZJGHIHE.
TR 1.
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int skip_source_first_line
WRAERAE, WEkidryconfig. run_filename JRIIEE—1T.
BB ALV AR Unix JEXAY # 1 emd. RN DOS 4 & R AR .
WId —x A f TR E N 1.
Higk: 0.
wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin, sys.stdout fl sys.stderr B4iEi& X gmmrs45% (H sys. stderr 44
2] "backslashreplace" &EiRACFHAIHE) o

ME Py SetStandardStreamEncoding () TR, WX4HE error I errors Z50A ) NULL Bt
R HEAT.

G PYTHONIOENCODING MlAS f R 2 Il 2 &

NN Ty
e M PyPreconfig.utf8_mode FNAEZ(ENIHF "UTF-8",
o XEHAMNEOLE, {#iflocale encoding.

BRI DAL R4 -
o ¥¥ Windows |: fliff] "surrogateescape".

e MM PyPreConfig.utf8 _mode NIEEAH, BEWHE LC_CTYPE &5 X 5"C” 8{"POSIX”
N "surrogateescape”.

o TEHAEN MR "strict”,

int tracemalloc
J&= F tracemalloc?

MAE-HAEEE, WAEEBTEA tracemalloc. start () .
Wi -X tracemalloc=N fip&f7HEWI Ml PYTHONTRACEMALLOC ¥REEAS F 15 o
BOINH: 1E Python By -1, FERR B 0.
int perf_profiling
JAH 5 perf PERE /M Hras AR BR?
R AEEAE, MHTE54k perf trampoline, ¥ {5 B 2 I, perf_profiling.,
Bt -X perf Ml fTYEW A PYTHONPERFSUPPORT FRIEAS F 58 .
THEAE: 1.
Added in version 3.12.
int use_environment
5 B 7
WRFETE, W2 A,
H -E A RIRE N 0,
BRINH: A& Python L H N 1 MAERR BIRCE M 0,
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intuser_site_directory
WESRNAERAR, TRl s H SRS 3] sys . path,
It -s M-I Ay ATIEIIE N 0.
Fff PYTHONNOUSERSITE ¥HdEAs % B H 0,
BONE: 7 Python #55R o 1, FERR BRI 0,

int verbose

PR, WERKT 0, MRS AR SAT I — 2RI R, SR mEBLRA I8 (U R4 5

P E )
WRKTET 2, WG REBHEEAN R AR 1 SCHEFT Bl — 4505 8 . I07EIE H R O TR
BLIIEEYS

W —v Ar AT IR T Y .
i#i1 PYTHONVERBOSE FAJEAr G {H A E .
i 0.
PyWideStringList warnoptions
warnings BT &SI IRARAIEIT, LM ALEN: sys . warnoptions,

warnings BEEDAAE R BIF NN sys . warnoptions: §)J5—"PyConfig.warnoptions 4%
HRh warnings . filters MS— N HIPRREHA (R fhed) .

-W A QAT Sk HAE A B warnopt ions W, B DABLZ RG] .
PYTHONWARNINGS PR th nl i TR I e 0T, Wl DA E 21T, HPAES (/) 2B
NN
int write_bytecode
WAREET 0, Python FALZAAEFAPRIINT A .pyc .
1t -B TR A PYTHONDONTWRITEBYTECODE B AN ik BN 0,
sys.dont_write_bytecode &#i¥lGib Nwrite bytecode BUZJGHH.
FHEAE: 1.
PyWideStringList xoptions
-X AT TR (E: sys._xoptions,
BOAME: =513
WiRparse_argv HAEEAE, Wargv ZHCR DA H M Python ffEMT iy 047 SR A 09 7 XBH#AT, 3 Margv
1% Python 244
xoptions JEHUH SR ABCE HARZETT . 20 -X fr AT
TE 3.9 R show_alloc_count FEE SR .
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10.7 {£f PyConfig #)ig4t

FT 1R 4L Python (¥ pR %L :
PyStatus Py_InitializeFromConfig (const PyConfig *config)
T4 config Wit '& KA 44k Python.

TR FEMNRM HPysStatus_Exception () MPy_ExitStatusException () AT HE (FHREHE
H).

(] L8 {7 H T PyImport_FrozenModules (). PyImport_AppendInittab ()
W PyImport_ExtendInittab (), W LAZFE Python Tl ¥ &f 1k 2 J5. Python % 4f 1k 2 wif % & ol & H
‘EAl. 2R Python ¢ Z WAL, WL AIHERRK W) 44 Python 2 Hii ] Py Import _AppendInittab ()
B PyImport_ExtendInittab ().

MEIECE (PyConfig K8 R7E4E PyInterpreterState.config H1,
BEERET A PRI R

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

/* 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;
I3
PyConfig_Clear (&configqg);
return;

exception:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);
I3

WA R Pl S B UCEOABCE, IR, AR BB R A 31LRITL, TS
HIASHETH, R TC NS B S R rrR e . (eI TR R 2 T AT T (R A B s A SR VR

A

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

BT 1)
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(M L—H)

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 (&config);

if (PyStatus_Exception(status)) {
goto done;

/* Specify sys.path explicitly */
/* If you want to modify the default set of paths, finish
initialization first and then use PySys_GetObject ("path") */
config.module_search_paths_set = 1;
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/stdlib") ;
if (PyStatus_Exception (status)) {
goto done;
}
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) {
goto done;

/* Override executable computed by PyConfig Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable") ;
if (PyStatus_Exception (status)) {
goto done;

status = Py_InitializeFromConfig(&config);
done:

PyConfig_Clear (&configqg);
return status;

10.8 [REELE

PyPreConfiqg_InitIsolatedConfig() MlPyConfig InitIsolatedConfig() HRIEBE—NEE
SRt Python 5 R G/ 2K B, K Python i AZHAR HART

GHCEA AN RBCEAS R . AR, Gy TS (PyConfig. argv KEARSBUENT) RUH b H . C
PRUERL (BN stdout) #l LC_CTYPE i & IKIBCIFRFFAAL . (5 S A PLAIRTRF A 2020

WKL EATSIR 2 O I E B SO E R DR IR A . TEBIRTEE T PyConfig. home PAESRITSERIARY A2
P B
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10.9 Python Bt &

PyPreConfig_InitPythonConfig () MlPyConfig InitPythonConfiqg () HRESA|E—ECE KM
M7 R 5 5L Python A [ H & S Python.

PEAE AN G A TS HCR T T RCE Python, 114 Jay LB AL BERF A5 2005 o

R ECEAR Y LC_CTYPE &5 X#,. PYTHONUTFS8 #ll PYTHONCOERCECLOCALE g4 & HH CiE= Xif
i |45 4% (PEP 538) 1 Python UTE-8 £t (PEP 540).,

10.10 Python RZHCE

PyConfig & Z AT R E MW 7B :
 BRAEICERA

— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
- MEITAER SR TR %A
- PATH BB I TR P (0 58 B2 CR A PyConfig. program_name)
— _ PYVENV_LAUNCHER___ FahEsiy

- (11 fE  Windows Only) ¥ } % HKEY_CURRENT_USER #I HKEY_LOCAL_MACHINE
i%)”SoftwarePythonPythonCoreX.YPythonPath” il | %) 2 il 72 /% H 5% (E v X.Y 25 Python fiX
),

o FRAEECE R T
— PyConfig.base_exec_prefix

— PyConfig.base_executable

PyConfig.base_prefix

PyConfig.exec_prefix

PyConfig.executable

PyConfig.module_ search_paths_set, PyConfig.module_search_paths

PyConfig.prefix

Bt W HRmodule search_paths_set % F 0, Wmodule search_paths Y #f 7% =
Hmodule_search_paths_set ¥gikE N 1.

0 AR IR T AR BT PASE 2 ZE T B BRI A S AR A R A B R RN S ey
WA HEIXE . WHE module_search_paths_set #i% 8 1 W module_search_paths &gl -NE &
B, FEXPEM T, module_search_paths FFA Mg e i/ .

Hfpathconfig warnings #A 0 PAEFETHIEBR AR AL BN ([ Unix, Windows N2 iC s T4
)
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MPbase _prefix Bibase exec prefix FEERIKE, BATES M MMporefix fllexec _prefix SR E

fH.
Py_RunMain () MlPy_Main () ¥BH sys.path:

o W run_filename BREH HE ML __main_ .py HAKHEZS, W& run filename ¥
m#| sys.path BJk.

e MM isolated HE:

- WEPRRE T run_module, NMIKFYHIHREHFME] sys.path BYFFL. WERITTHEEBCY F H FNA
PATALAR AT

- WERBE T run_filename, WIKFSCHRA M H RKESME] sys . path KTk,
- TEHAMSE T, WD FAFER IS sys . path BIFk.

MEsite _import HIEF(H, MW sys.path v[ifid site BB, W user _site directory HiE
ZAE HJH P site-package HSA7AE, W site WK PR site-package HEFINE] sys.path,

BEARTC 2 0 DA C B S

* pyvenv.cfg

* ._pth 3 (Bl python._pth)

e pybuilddir.txt ({¥ Unix)
URAFAE . _pth U

e ¥Wisolated gEE 1.

o ¥use environment $EFE 0,

o Wesite import #iEF 0.

o Wisare path #HEF 1.

__ PYVENV_LAUNCHER_ _ fIEAS Bk Tk EPyConfig. base_executable

10.11 Py_RunMain()

int Py_RunMain (void)

PATEE AT E P E S (PyConfig. run_command)., JHIAS (PyConfig. run_filename)
BRI (PyConfig. run_module),

ARG O ARG 1 -1 25T, Wis47 REPL.
5, A454E Python HaR[n]— AR h4T exit () PRAATIR VIR
WS Python B % A FH—MEM Py_RunMain () TER BT 5249247 H E X Python (7R 6.
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *arge, wchar_t ***argv)
1 Python B el F G A 4TS 4 W, FREUX LE S0
HigZPyConfig.orig _argv il .

10.13 SHEMBLTAREE API

AN AILAEE APLGIANT ZE Bglihife, B2 PEP 432 iR LA
o RLT WIIRIEET B, “d/MERIEEAR Python”:
- WERR;
- WERH;
- PIEREREE
- sys BHAER WL (FIA0: sys.path MIARFFTE).
o 7 EBY YRR Br, Python #i5E eI HR1L
- ZRIFRLE importlib;
- WA E ;
- RAF T AL I A ;
- SEIl sys BEHIAGAL (BitN: €% sys.stdout #l sys.path);
- JBM faulthandler fl tracemalloc Zn[EINHE;

- FA site fH;
-
AL IR API:
. ]{?Elctonfig._init_main: MR A 0, Py_InitializeFromConfig () ¥HE “MZL" FIEEILE B
51k o

PyStatus _Py_InitializeMain (void)

BEA “FE YIRABrEe, FEi Python HI4G4L .
1E L rBASFAEATEL, MAXNE import 1ib il yii2me & HoAE “ R85 BrBudiiE A .
X AR FLFFE Python H15E il Python DATE T sl 4 282 5, A RBS4%E B XY sys.meta_path FA
MR TS,
TERCLBTBEZ G E B BEZ i, R AT REAE Python Wit st 2 % | X PEP 432 [Ehilr —.

N BrBOF A SRR E S X — B BUT A RO T AT A B AT IR i R a1 APLGARIC A
FAARIEERY B2 ti% APL ] ARG 02 Biobt B4R B B 2 BT G iy 24 36 APLL

FE “HL” R “F2 Rl BEZ 181817 Python fCH 71 Bil:

void init_python (void)

{

PyStatus status;

PyConfig config;
(BHET—H)
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(R E—1)
PyConfig_InitPythonConfig(&config);
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)) A
Py_ExitStatusException (status);
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cHAPTER 11

ACliEEREIE

111 @28

7 Python v, PIFEAS R S 8] — A5 BT Python X R AEWRLEIARFAA e (heap) o 33X ANFAA i) B Hy
INFBI Python 1 7% 32 %5 ( Python memory manager) 133lF. Python PIAZAFHR#EA A 5] A 2H 24 R A AR FP 8 75
TR BT Y A, ndbss. Ay, Al gy .

TERNRIZ, — IR WA e as i 5 5 RGN TFAS B2, B ORALAT Sk Py SR G 0 25 () R ATl T A
5 Python HH K M8 . TR NAF I FC AR BEAS b, JLARISURE B 20 B e Al — M oz dT, FF AR fioty
SRR R LB R B N B . BN, BRSO A A By SOR R 7 4 H . ool a,
h BB B [ A i SR 2 5 25 TR AT . TR IG, Python PYAEE FRERHRF— 28 AR L4 0 AR 8 20T
. (HE RS FAERAA HERTE R Nz AT .

Python Hfi: N AFAYAETBIRE ARG R AT, PO BB PRI, RIVGEARATT 20 B A 1 i ) A7 R 0 54
BE, PRBIX— i+ %, Python X G HAt A G2 o X Y i 23 8] 73 BiC 2t Python P78 BRAS # 5 il 1 AR
SCR§HRS Y Python/C APT eR A THY -

KT R NIEREIR , R RAE G A % 8 C e R L i BR R X Python %42 dEATHA, X 26K
BAldE: malloc (), calloc(), realloc () Ml free (). X F-FE C Al #FAI Python N7 HLEE 2 [R] )
B, 51 EER, XRBTENEl TARNER, HERRSELEE, B2, RO PAZLAHE
C JEArBiLas >k B ) B i B AR N A7, A R BT

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/O */

if (buf == NULL)
return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;
free(buf); /* malloc'ed */
return res;

XA, VO G XN R th C ML Ab B . Python IWAFAS Bl {2 5 T /M IAE W45 HHR
GV RIE 8
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SR, FERZECEOT, #EW L TET Python HeK LA, NG # /& Python A7 BEEREH1 19
B, SRR C SR SR B TP A b X AR . ] Python HE[F) 5 — ALl 2 75 2
i 4o Python NAFE RS A X1 BAREL ) NAETR R . BIVEE A SR 09 AR HUH - FINERe . R S E i,
BERTA B AT SR 22 45 Python N 774 FELAS RELL ARS8 X H AT o FH A BRI A B MERR Y T A (R, 7E
FrE LR, Python PN7FAE RS W] AE £ fil A oA il 058 24 AU BRAE , ANISEER R . A7 s 0 sl H Al ) 99 77 1
Mo TR TR A (50 R TR T EOR 19 C RSN BCAR, A VO SR XA L I I AT-RE 5E 42 AN 3% Python Y745 B
TR

hE%:

PRI AR B PYTHONMALLOC W] 4§ FH >R L #: Python Ui I i IN A7 43 BiCES

FR5EAF B PYTHONMALLOCSTATS ] DA SRAEAE U AN 2 A1 5 P T pymalloc X5 KIS Bl pymalloc 7 74
fie 3% ST EdE .

11.2 5yEc2diaE

A A EE R B R T = AAFER ARl 2 — (WPyMemAllocatorDomain). XSEIARZE TR K
AYBRTRNS , HAORTE H AT T A AN 2 T A AR SR AR 2 A e ) LR A A Bl R 2
SEPRANAT, (TR E A, ATATE e $RBN— KRR A A o A R PR B T 45 i Y 43 e R BGR
B NAE, U TSR H i (B R IEERIMEE) . B, AR ARFPyMem _RawMalloc () iRIAH)
WAEH T4 EL Python X152, BiEKfpyobject_Malloc () &M NAFRVEZHIX.

AN BLI I e

o JRbRI: T O ATt X BE AT, 2 E * A * SR B AR G oy B EL 2 o de vl ATE SO GIL (1)
UL TIEAT. WA IR K H RS

* "Mem” J5: T2 Python Z2inft DX F A7 St XM FENAE . 3 FEFA 254 GIL. NAFHLE T Python
TAA HE

o XA HT R T Python XEREAAE. WAFHLE T Python FAA HE.

R T 48 o B 43 TG BR RS T A3 O PN FEIRE AU G Y R ek B . AN, PyMem Free () RFE
JitPyMem_Malloc () AyERHINAE.

11.3 RigAEEDO

PAT BREER BN T ARG i . XLERBUR AR LN, AFEFA & 550

DN AE N Aot B FHPATFEEC malloc (), calloc (), realloc () Fl free () ; MG RENFETHIM
P84 malloc (1) (B calloc (1, 1)),

Added in version 3.4.
void *PyMem_RawMalloc (size_tn)
SIHC n ASFATFRIR I — R A AR voidx BAUREN, AR KRR M NULL,

R BT AR R AR NULL $56E, BEIRIRIT T PyMem RawMalloc (1) —#f. (HRNTF
AL AR B L

void *PyMem_RawCalloc (size_t nelem, size_t elsize)

JrBC nelem NICER , FEANTCERBIK/NN elsize AF4Y, FaR G BT BCH) NAFRY void* JEALREE, W
SRR 5] NULL. NAE SRR NS

TR E AT REIR W — AR JE NULL $5%F, st T PyMem_RawCalloc (1, 1) —Ff.
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Added in version 3.5.
void *PyMem_RawRealloc (void *p, size_t n)
K p R NAEIRNIEE N n 45 DABTIH N AFSRIO N P i MBI T, o N IR E

WIS p 2 NULL , A4 T PyMem_RawMalloc (n) 5 {15 n 2T 0, WA/ NAwRE, H
ALWREL, RIEHE NULL 454t

M dE p &2 NULL , & 0B 292 2 |l fPyMem_RawMalloc () . PyMem RawRealloc ()
ﬁPyMem_RawCalloc () ETJ\BIE]E]/‘JO

WA R LM, PyMem_RawRealloc () R[] NULL , p ATSRIzE$E 0SS ml PIAF I I 5564t -
void PyMem_RawFree (void *p)

B p M WA p O B 2 B flPyMem RawMalloc () . PyMem RawRealloc ()
B{PyMem_RawCalloc () Prik[EHF54t. F N, BFF PyMem RawFree (p) Z HIE. & H S0 1E
BN, RE XTI KA.

Wk p & NULL, AR 2 A F A S AT

11.4 AEEO

PAURBRESE, IR ANSIC #pif, I485E THEREFTTIAT A, v HF A Python 4B AR N AT «
RN GB35 (/T pymalloc W G5 B 3.

B TEMX BN, AR & 5 i 5 40 (GIL)

T 3.6 W8 T IAE BRI 43 B /2 pymalloc MHE RSP malloc ()
void *PyMem_Malloc (size_tn)

[E)fa ABLY 40 A n AR B A8 I FL AR void> 8AUR8E, Qi sk 2 om
&[] NULL,

TR B A RER 1] — AN REAY HE NULL $55F, BRI T PyMem_Malloc (1) —#f. (HE2HNHEAS
PAMEAR] J BRI 164k -
void *PyMem_Calloc (size_t nelem, size_t elsize)

[EVfE7E ABLIY-T45 B 3.7 A B4, SPHC nelem NICE, BATCRMK/NA elsize N7, FHikFHHR
1 Bfr 2» FE A I AFRY voidx JEHREE, WERIERAEMIGR ] NULL, WAF BRI

TR EFB AT REAR W] — AR AE NULL $54F, B T PyMem_Calloc (1, 1) —Ff.
Added in version 3.5.

void *PyMem_Realloc (void *p, size_t n)

V7 ABT 95 ¥4 p SINHI A EHOR NREE, n 515 LIRS M MR, Hof
AR A,

W p & NULL , A4 T PyMem_Malloc (n) ;5 WIER n %F 0, WINFFHRINESHREE, HA
SWREIL, R EIHE NULL 541

M dE p & NULL , /N B W2 2 Hi W fPyMem Malloc() . PyMem_Realloc ()
B PyMem_Calloc () BRI,

WERAR KN, PyMem_Realloc () iRIEI NULL , p KRR Jerl A7 BRI A5 5 -
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void PyMem_Free (void *p)

EFE = ABL 15— &8 4r. B p $8 100 00 W A7 B p 0 280 2 2 1l V8 PyMem_Malloc ()
PyMem Realloc () B{PyMem_Calloc () FriRBIHI$54F. F N, m{fE PyMem_Free (p) ZHIEZ
WHERERT, RKEXWIThe kA,

W p 2 NULL, I 2T A EA 2530577
PATR T [ ST 2 O R AL . YE7E TYPE W] DAFRATA] C 287,
PyMem_New (TYPE, n)

pyMem Malloc () MlF, (H&4H (n * sizeof (TYPE)) FHTHINAF. RE—AFH k) TYPE*
HIF8Er . NAFAS 2 PMEA 7 Xl ik .

PyMem_Resize (p, TYPE, n)

HpyMem Realloc () ), HNFFREI/IERHEES (n * sizeof (TYPE)) NMFEFT. R E—AFE
ok TYPE* [8EF. FEIREIEF, p K& — D810 WA KIS a4, slCE W HAT 2R N8 NULL.

Xgd—A C UL, p SO BRI WRAF p BIRAAME, DARESRTEAL PRES URIN 2R AT
void PyMem_Del (void *p)
fpyMem_Free () #H[FH .

BEAh, FRNTRFRAE T AR 4 T B A Python WA M, AYY K LIS HAY C APL B%. {Hi2 i
HE, B ENIFARELRILR Python AHY —BERIFRAME, HITEY FEBIRBETEA .

* PyMem_MALLOC (size)

e PyMem_ NEW (type, size)

¢ PyMem_ REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
* PyMem_FREE (ptr)

¢ PyMem_ DEL (ptr)

11.5 RS B2E

PATBREER, P58 ANSIC ApifE, FHHHRE THERFFATIIAT R, W T Python 7 B AL N AT«

E): 250t B 2 LN F o e 2 R SR T B 0 B BR R, e RIE X 43 i 23R [l TN
A7) DR R D) Hb #4465 1 Python X 42

BN £ 2 il pymalloc N 4t 2.

Bl AEEX LR BN, AR 2 R i S 40 (GIL) .

void *PyObject_Malloc (size_tn)
[EJFE50 ABI (15545 A3AE n AT R B — 38 1 B Fe AR void> RABUHRES, iRk 2 o
&[] NULL,

TR AT AR [ — A kRR JE NULL $845F, BB T PyObject_Malloc (1) —#f. {H2WNAF
AZVMEAT Ty XPA IR -
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void *PyObject_Calloc (size_t nelem, size_t elsize)

[EVEE7E ABLIY 15 B 3.7 AR B4, 41 nelem NICE, ATCRIIK/NA elsize 74T, IR M4
] BT BRI INAERY void» RIS, AR RAEMIGR B NULL, NAF BRI LA

TR F AT A BRIR [ — N A NULL $84F, #UB A T PyObject_Calloc (1, 1) —Ff.
Added in version 3.5.

void *PyObject_Realloc (void *p, size_t n)

[EIFEE ABL 70 KF p 48 18 AR IR n 745 DABTIH A/ N R i e IMER fE, Hor
WA RFFAE,

s #p* & NULL, NS THM pyobject_Malloc (n) ; QIR n %F 0, MINAEHA/INS B,
EARSHREL, &I HE NULL $54T .

MdE p & NULL , &F W E W22 il fpyobject_Malloc() . PyObject_Realloc ()
B{PyObject_Calloc () iR

W R KW, PyObject_Realloc () R[] NULL , p 158K IE 48 M) JGHT AT RIS A 206 5T

void PyObject_Free (void *p)

[EVfE 7 ABL 1) — 8 5r. BB p #6100 0 N A7 S p 0 2502 2 W i FlPyObject Malloc ()
PyObject_Realloc () B{PyObject_Calloc () FriRIEIAFEEr. B, Z(fE PyObject_Free (p)
ZHIE SRS, RE AT hak .

W p J& NULL, IR A A E A &8 .

11.6 BENIAAIFESBEC2E

BN s -
e 2R PyMem_RawMalloc PyMem_Malloc ~ PyOb-
ject_Malloc
KA IR A "pymalloc" malloc pymalloc pymalloc
e bW Ak "pymalloc_debug malloc + debug pymalloc + de- pymalloc + de-
bug bug
%A pymalloc ) &fi "malloc" malloc malloc malloc
A
%A pymalloc 71X "malloc_debug" malloc + debug malloc +debug malloc + debug
8
-

#FR: PYTHONMALLOC MAr & IK){H .
malloc: 3kH CHrEER RS RS, CHRE: malloc (). calloc (). realloc() fil free ().,
pymalloc: pymalloc M G5B 2.
+ debug”: {75 Python 1 7458 3% 64918 4 F.
“Palr i 0N B Python Fy .

11.6.
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1.7 BEXLAFESEE

Added in version 3.4.

type PyMemAllocatorEx

TR WA B R 25 A . iS5 IR TR 51 7 B

WL I=F 3

void *ctx ERE NS EEA P L
T3

void* malloc (void *ctx, size_t size) AL — AR

void* calloc (void *ctx, size_t nelem, size_t SEE— IR A O B N AR

elsize)

void* realloc(void *ctx, void *ptr, size_t A EE—AS N AR b 8 = H R )

new_size)

void free (void *ctx, void *ptr) B~ 7R

FE 3.5 RS H: PyMemAllocator 5 Ay 44 N PyMemAl locatorEx i T —4 calloc F
B

type PyMemAllocatorDomain
FAR T AR M2 2K . A
PYMEM_DOMAIN_RAW
EEEav
* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc ()
* PyMem RawFree ()
PYMEM_DOMAIN_MEM
EEEave
* PyMem Malloc(),
* PyMem Realloc()
* PyMem_Calloc ()
* PyMem Free()
PYMEM_DOMAIN_OBJ
Eapa v
e PyObject_Malloc()
e PyObject_Realloc ()
e PyObject_Calloc/()
* PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

AREUSR S S A7 BRI P % -
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void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BCE R E A A7 BT -
MR ETAI, HR B AR B — R Al NULL 84T
XY PYMEM_DOMAIN_RAW 3, 7 Blaw A2 AR L4 B0 Blar B ARG GIL
X HARRE, DGR AUE LR LA Rl T AEAIE S GIL A R EREAS i 1 o

WARHTR LA AR T (N Z B ICE: ), AR T PyMem_SetupDebugHooks () BRHTEH
oy Beas b R T

HiEZRPyPreConfig.allocator MPreinitialize Python with PyPreConfig.

WHe. pyMem SetAllocator () EDNTFEH:

e N[PA\fEPy Prelnitialize () ZJGPy_InitializeFromConfig () Z HIEHBRZLEEH
SE SCRYNAE IS LT o %) T BT 2628 14 J0 IO B 1 S B DASN A AR A A FR A (31140 Raw
Domain f YR/ BigR FEAREA GIL WS IL TR ) o TS PR X B2 23 37 Sk TN .

* WIRAE Python BSE AL J5 (RIPy_InitializeFromConfig () BMZIG) BRM
I 7 o3 He as must 25600 A YL ds . FFEUA 7 Fo a2 o AT B HoAb A B a8 2 A
ZXFE

e 3.12 JRAYSETE: fr A 7 B ae iR Al @ AR 24 .
void PyMem_SetupDebugHooks (void)
WE Python 1 74 B2 25 043K 4T ARSI N FESE 1%

11.8 Python A& & Ec2EadifiX$9F

214 Python FEERAER, TG, PyMem_SetupDebugHooks () PREAEPython TR4145 1% B9 1, PATE Python
WA il i B 7 AR I N FE 4 iR

PYTHONMALLOC ¥f 3 4% & W[ 4§ H T 7€ A & 17 82 X N 4 3% 19 Python I %42 % W i ¥ F (5 4n:
PYTHONMALLOC=debug),

PyMem_SetupDebugHooks () HRERI#E T T PyMem_SetAllocator () Z )Gk BT .

88 B B RE IR . W] A B 7 AT X A B AR A BE A N AR B BT 4 B A Y 0xCD
(PYMEM_CLEANBYTE ) JH %, BN FT 0xdD (PYMEM_DEADBYTE ) JH#E. NAEMEETET
5 0xFD (PYMEM_FORBIDDENBYTE ) [ “ZEIRF245" AR, XEFY AN KRR GyEM L, 7755
£8¢ ASCIL 45

Runtime f§7% :
o RXE APT (i . Bl : Akt pyMem _Malloc () SrBERINAESAR Pyobject _Free ().
o Kl b DORIGACERIME A (ZH X T i) .
o g RZ IR ERNEA (Z X ).

o K M 4 8§ fApPyMEM DOMAIN_OBJ (Ul: PyObject_Malloc()) FIPYMEM_DOMAIN_MEM (I
PyMem_Malloc ()) )5 Eeas A& A A GIL.

TEH SR, BT tracemalloc BB NAFHRBE IO E . HA Y tracemalloc IEFEIBES
Python WTFA AL, Ff HNAFHRBHBERRS, 7 2 EomH.
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ik S=sizeof (size_t). #f 2*S ANFIHUIMEIENPE KK N FHESRIA . WA RS,
Hor p AR 25 malloc 52510 realloc 1R EUITR [BIAGHINE (p[1:3] FRM * (p+1) ZMIFIEE] * (p+7)
ZEM A B s RN RS SIS Python Y1 R @AFR) -

pl-2*s:-S]
I PT BRI AT X size_t, N RimT (5 THENAEREAEH ) .
pl-s]

APIARIEAF (ASCIL“F4F)
e 'v' FIRPYMEM DOMAIN_RAW,
e 'm' FIRPYMEM DOMAIN_MEM,
e 'o' FIRPYMEM DOMAIN_OBJ,

p[-S+1:0]
PYMEM_FORBIDDENBYTE (¥4 . H T3k NEME AT

pl[0:N]
FrERI A, 1 PYMEM_CLEANBYTE W REIAIE S, TR RO NAFR S« 2478 1] realloc
Z R R FORA KR B A, BN I 5 e Bl PYMEM_CLEANBYTE RIEFE. 41 H]
free Z SRR, XLEF52 )] PYMEM_DEADBYTE SR H 5, DARHRN RN AAE I T . 249
realloc 2 K[ pREICI T 3K BN PIAFERIS), 2420 IHF 1543 il PYMEM_DEADBYTE JHIH 7t

PIN:N+S]
PYMEM_FORBIDDENBYTE [ EI4<. H THifAB RS AFILZE .

pIN+S:N+2*S]
{024 % T PYMEM_DEBUG_SERIALNO ZEHf & (ERIAEOL FRAE L) .

— PN, AERUE ) malloc 5% realloc 72 21 pREIN R 22638 1. KimJ P size_t. QIR ERIE]
T BRI, IS SR T — MR AR T B RAE N UGB TR E PN, AGZ R
B IRAIBE] . obmalloc.c H1 ) ##S pR £L bumpserialno() s ME— 2> B3 745 1Y AL, BRI EARTAT
AT A HI I B A ) P IR

— realloc 2 2K5f, free 2 S bK< Jeka A5 Wi ) PYMEM_FORBIDDENBYTE “FAT @ R 52 4F . QAR EA 18
WA T, WSS 5 A sderr, 3 FLET 5l Py_FatalError() 1 1k 53— e B 2k et 2
] SERRAEIRAG AR sl P P 5 . SURRED AT 8 A o, (AR
7 flE £ ¥ 0 56 4 B0 7 PYMEM_DEADBYTE (0% CUREMCI 19 47864 ) 3% PYMEM_CLEANBYTE
CRERE TR S A B

1 3.6 RSB PyMem_SetupDebugHooks () REUILAE M AELE M ] & i 25317 Python b T AE. 4
KRR, IR IS tracemalloc AR A EC AR B BIWE S . X8 F AL
FEPYMEM_DOMATIN_OBJ FIPYMEM _DOMAIN_MEM YE 38k 7 BR B 8 F A 2 2 535G GIL,

IE 3.8 MRy & W 5 3 B 3L 0xCB (PYMEM_CLEANBYTE), OxDB (PYMEM_DEADBYTE) fll OxFB
(PYMEM_FORBIDDENBYTE) &L #% 0xCD . 0xDD Hl 0xFD AL A H 55 Windows CRT i malloc () #l
free () MIFEHKIMHE.
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11.9 pymalloc 4}fig 28

Python 5 — AR A A EIIG /NG UNTEEET 512 5797) 64T TR pymalloc 4y iies . EH 40
“arena” [NIFIRGT, AE 32 (76 LYREE R/ R 256 KiB, 7 64 (-G LRI K/ T MiB. KT

512 FATEE, BB hPyMem RawMalloc () fMlPyMem_RawRealloc ().

pymalloc JEPYMEM _DOMATIN_MEM  (f 40 PyMem_Malloc()) HMPYMEM DOMAIN_OBJ (ffl #I:
PyObject_Malloc ()) A mE,

arena 73 FL#S 1 AT eR 4L
e Windows [ VirtualAlloc () fl VirtualFree (),
e mmap () M munmap (), WEHRA]HAE,
o LN, malloc () #l free() .

2Rk Python L T --without-pymalloc P, B4 Etﬁ‘@ﬂ%%%ﬂﬁ*"‘)ﬂ 7] PATE 32 17 B A
PYTHONMALLOC® (#l##: ° PYTHONMALLOC=malloc' ) FFEASRSEEHE.

11.9.1 H%F X pymalloc Arena 5 fg 2§

Added in version 3.4.

type PyObjectArenaAllocator
FIRAIE—A> arena [P FECAR LA . XGRS =4

i Lo =€
void *ctx ?Fjﬂ%Q/l\é%ﬁfg/\%)ﬂ}ﬂt—Fi
void* alloc (void *ctx, size_t size) AyEE—H size T PX3E,

void free(void *ctx, void *ptr, size_t size) BEH—3Xink

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
ARHL arena 7 HLdE

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
TCE arena 7ML

11.10 tracemalloc C API

Added in version 3.7.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
TE tracemalloc R HR IR EE—NE A HC A AT
SRR 0, HERIR ] -1 ek B NAF R PRATER ER S B . MRS T tracemalloc JUJi [n] —
AR AR O R, B AT R A

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

1E tracemalloc S BUHIRER— DR NS WER ARSI AR BER B WA A TAT AT 454
N5 tracemalloc #EEEF MR [E] -2, LR [E] O,
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11.11 GHI

PATR IR H 48 52 /NG, 2 E 5 PAGE VO G X ad 1l i 55— e AR M Python b 7L fY:

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/O */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

5 P T i) 28 o AR 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;

THEEAE LA LA R G, Geoh X Bl I s TAH SR A e ORI . L b, X e i N7
WA ARV A APLIR , DATE BERHE & AN TR 2 B (4 AU 0ol 22 foefik . DA S AU P s e S pii Ak e,
—RICH fatal EREIRET PIREA R e EBRAERA R 2 Blds .

char *bufl = PyMem_New (char, BUFSIZ);

char *buf2 = (char *) malloc (BUFSIZ);

char *buf3 = (char *) PyMem_Malloc (BUFSIZ);

PyMem_Del (buf3) ; /* Wrong —- should be PyMem_Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem_Del () */

B 70 T Ab POk B Python M i JF 4 4 A7 B 1 BK £, Python ) X} R ik idpyobject New,
PyObject_NewVar MlPyObject_Del () #4770 BLAREL .

X EERFAEAT KANAAE C v SCRISE BB R AR —F h b
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CHAPTER 12

R

ARFAIE T SIS RARTU Fr 6l B ek . AR

12.1 £ heap L5 ECHiF

PyObject *_PyObject_New (PyTypeObject *type)
EEE TR DR 31
PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
EEE TR DR 31
PyObject *PyObiject_Init (PyObject *op, PyTypeObject *type)
R4 A 4. [ ABL—E 0. HE R BLUEIRI) ba 2 AR R H A Be i op. IR

H P Er g . AR npe FOR T a0 S SEIRBERAR AL S, W HOBH B A S BRI 5
o IR HARAR LA 32 5 B

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)

AR E: fER 4 8& . [EFEE ABLIY-—. BB pyobiect_1nit () MFTAIhEE, EH &R
—{E /N YRR R R

PyObject_New (TYPE, typeobj)

fifi f C &5 #E2U(E] TYPE Al Python ZU[EI¥1{4: rypeobj (Py TypeObject *) 43— Python ¥4, KAE
#% Python Y {1528 (header) HiE MM @RI a1k FENY & G HEg ARMR B A P E—2 1R (9
2 IEEIE—) . SO SR/ type WA tp_basicsize BMIRIEE -

PyObject_NewVar (TYPE, typeobj, size)

il C 45 #EHL[E) TYPE FlI Python [y BU[EIY) 4 rypeobj (PyTypeObiect *) 4t —f ) Python 4.
FAE#% Python ¥ {4 EEEE v & LR LA Er bl with i . FelERE 2 MITEE T TYPE 450 K/NEIN L typeobj
Yk cp_itemsize BIIHEALR) size (Py_ssize_t) MNIM(H. 5B B BLAN tple 35 7 AEEIVE 257
WIEE R B SRR AR B . AR 0 B8 e A B AH [ ) e PR B 40 i b n] DA D R o i
FIRE, BIRE TR BIRCR
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void PyObject_Del (void *op)

B PyObject _New B{# PyObject NewVar SrBLAaYIFRIFLIGHE. Bl % 21EY (L EIpr e &
[¥)tp_dealloc handler HIFN . FEIYSEE R DAER , P& AR ALARAR TT AR, PRE)SUAR 3 BL iy
FOIE A C AN 2 — A % Python #{

PyObject _Py_NoneStruct

B E Y152 Python i) None. ‘B RMEZERPy_None BAAAFI, #ZE LR ERHE M2 fs
ws%:

PyModule_Create ()

Jr BCRC PR L A

12.2 @AMHER

KL H A T3 S Python [RXTR A . 3X— 5k 13X S 4510 AR B AT 10 58 s

12.2.1 BEFRMMREBFOE

it A 1) Python XJ 4 fix & B & FE X W AR R AR FF IR L= B F B, X FE B fpyobject

Mpyvarobject KARFRI/R, M, XELRA VR H—SEY RRE XN, T E 1k 5 32 6

T i Hoth Python X410 o BN 2T DATE 7| A iH 3% 43,

type PyObject
[FIZ B APL [ 384r. (RA SR EB 245 F ABL 69— 4. ) XS R RN R, X
T MMLE T Python KX 4T A VEXT S ALFEF R0 (5 BT, fE— A8 “Ak47 HiF
i, B RS S E 5] RS o B 2R B R FREE . A A AR RS bRy Pyob ject,
{HAENF810) Python X G2 W H84HER A PAREEL 8 Pyobject* . X AGTE MU AE Py REFCNT
Mpy_TYPE JER5ER

type PyVarObject
20 AP )34y, (RAHRSME 2B E ABI 09 —3R 5. ) XE— DRI Tob_size FE
fpyobject ¥ . EAUNTHARL KEFRCHITSR . LRI AL HETE Python/C APT i E. Xf
BB IR A AGE A i Py_REFCNT, Py TYPE FlPy_SIZE ZER5EIL .

PyObject_HEAD
X AR A 2 0 ] AR K BE X 4 BB 2 BT BT I Y 22 . PyObject_HEAD 244 g Ay

[PyObject ob_base; ]

Z: L i PyObject BISCHY.
PyObject_VAR_ HEAD
30— AT R BT EAT T AS K RO G IF RO . PyObject VAR_HEAD 244 JE%:

[PyVarObject ob_base; ]

i i i Py varobject H3CHF.

int Py_Is (PyObject *x, PyObject *y)
[EVFE 7 ABL)—4 B 3.10 ek B4s. W x 245k y XI5, 5 Python iy x is y A,
Added in version 3.10.
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int Py_IsNone (PyObject *x)

[EVfSE ABLIY—75r B 3.10 A B4, Wil— X527 None Baff], 5 Python H1f) x is None
HAT o

Added in version 3.10.

int Py_IsTrue (PyObject *x)

B ABL 7> B 3.10 e kB4, HA— AR5 R275 0 True $), 5 Python i) x is True
A -

Added in version 3.10.
int Py_IsFalse (PyObject *X)

EVfEE ABLIY—3 B 3.10 poR Bl 46, IR — R 2SN False Hifil, 5 Python H1fi x is False
A

Added in version 3.10.
PyTypeObject *Py_TYPE (PyObject *0)

FRHL Python X4 o (1282,

iR [B]l—~~borrowed reference.

i Py _SET_TYPE () BRECRICE — MR,

15 3. 11 HUASERE: Py TYPE () YHCH— A WHRAYHS R TESRABUATE const PyObject*,
int Py_IS_TYPE (PyObject *o, PyTypeObject *type)

WIERXISE 0 WZRALN type MR MIAERAL. HNLREIE. %4 T: Py_TYPE (0) == type.

Added in version 3.9.

N

void Py_SET_TYPE (PyObject *o, PyTypeObject *type)

HEY o I BLUEIRLE type.

Added in version 3.9.
Py_ssize_t Py_SIZE (PyVarObject *0)

HiG Python #1140 YR/

Py _SET_SIZE () BRECRIE—IRRIN.

TE 311 IRINEET: Py _SIZE () YCA— WIS ESFAAHRE const PyVarobject*,
void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)

HEIE 0 IR/ NRIE] size.

Added in version 3.9.
PyObject_HEAD_INIT (type)

e Pyobject BB EWIGALIE L . Y FEA:

_PyObject_EXTRA_INIT
1, type,

PyVarObject HEAD_INIT (type, size)
M HFW Pyvarobject RAY BYIGILEN E, Wifiob_size FB. EESY RN

_PyObject_EXTRA_INIT
1, type, size,
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1222 EEHRR BB

type PyCFunction

Vi ABI Y55 JFE C th LB 24 Python AT S 1y R BT . %7040 bR Bche 32 WA
pyobject* IRl —AKAEAME. ARREEN NULL, WRFEE—aE . IRA N NoLL, )
R B RF AR Python Hjv B 58 1Y bR ERAOAR M (EL. bR RO AT I — AR5 o

PR 2244

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords
[EfZ 5 ABI (—34R4 JHTHE C sz B METH_VARARGS | METH_KEYWORDS %54 1% Python ] i /]
PRI RECRAL . REUW 4N
PyObject *PyCFunctionWithKeywords (PyObject *self,

PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
HTHE C St A METH _FASTCALL 2544 1) Python RJ U I X A s E R A . sRE 2524 0

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords

FTAE C szl B A METH_FASTCALL | METH_KEYWORDS %544 1) Python ] 1 Fl X 42 1) sE 5257 .
GRSy

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames) ;

type PyCMethod
HTAE C s A METH _METHOD | METH_FASTCALL | METH _KEYWORDS %4 1) Python 7] 1JF ] %
RIMRERAL. BB 2R

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

Added in version 3.9.

type PyMethodDef

EIFE ABLI—7r (& &AM AR ) . HITHd— D REBR IR REE A AT
B

const char *ml_name

PR/ UER
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PyCFunction m1_meth
il C il s LIRS
intml_flags
it I IR] Y R 24 Qo ) S P A7
const char *ml_doc
1 1) SR AT R Y I’\]@,

ml_meth &—1 C BEFGE. ZEREOT AR, HE]R 2R Pyobject*, W% KL
NgEFPyCFunction, D"Jﬁw%%%%ikﬁﬁ&%%qﬂﬁ TH, RAFPyCFunction REE—NSHE UH
PyObject*, {HiZJYEMISEHLE self X502 C RBIBARE .

ml_flags FBodn AL AR AL 5B BANHTRs— I8 ] s 0 151«
B IR X 2

METH_VARARGS

XSE B E R, Hod R RN Py CRunct ion, ERBIEZPIA Pyobject* {H., 12

FTHER self 355 ST RHREE, BRI, 8 ATES EHmA N args) B—MRUEIE

SHBITCHEN S . RIS EE M PyArg ParseTuple () B{PyArg_UnpackTuple () AFERT .
METH_KEYWORDS

H ﬁé H T 6 H 1t ﬁﬁ:ﬁ £ 5% f% ﬁi Y 2H é}: METH _VARARGS | METH_KEYWORDS, METH_FASTCALL |

METH_KEYWORDS FIMETH _METHOD | METH_FASTCALL | METH_KEYWORDS.

METH_VARARGS | METH_KEYWORDS
A X BEAR Y YR W B N PyCFunct ionWithKeywords K8, Z R EIEZ =1TE S self, args,
kwargs Horp kwargs J&— M5 A KA FE SN T B RS B E S BN T Al NULL, X4t
% 3 .%pgﬁﬂﬂPyArg ParseTupleAndKeywords () JACTEAT.

METH_FASTCALL

ﬁh_ﬂﬂﬂf WIBCHF I ESR. XLT RN _PyCrunctionFast. B—ABEN self, H A
e MRS Pyob ject * (HAUNHEEAT S = MES R SHEGE (B KE).

Added in version 3.7.

TE 3.10 R4 METH_FASTCALL BIXE 2422 ABI fi—3B4% .

METH FASTCALL | METH KEYWORDS
METH_FASTCALL W¥ fBth i XS5, B H2A N _PyCFunctionFastWithKeywords HJ
Fik. REEFSEE T S vectorcall ¥ M IBAFTEBISMSE LA Pyobject* 4k, E
B MEEXBESHAT (BRI FRE) oo, SEEIREA XEFEW R NULL, 8
FSRIEAFIAE args B, A ESBZIG.
Added in version 3.7.

METH_METHOD
N ae 5 HAbiEbR 4 &1 F: METH_METHOD | METH_FASTCALL | METH_KEYWORDS .,
METH_METHOD | METH_FASTCALL | METH_KEYWORDS

METH_FASTCALL | METH_KEYWORDS W19 [ 3 FF & XX &, Wt E&HN FERNZE., & X2k
PAE Py_TYPE (self) #HZL.

BN PyCMethod KB | 57F self Z G| defining class 4 METH_FASTCALL
| METH_KEYWORDS —¥f,

Added in version 3.9.
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METH_NOARGS
WA METH_NOARGS JEFRFIH TSN A S HELFRELESA T TS, B0
HPyCrunction 2B, H—NESHE AN self IR X xS L LG5 . FEEE
LR N ESERR N NULL,
ZRBLIRE 2 MES . MTE - MNESASHMR, Py _UNUSED BT AR H KRB 14 an it .
METH_O
HA NP S E EHMETE O JEARS H, AW EREHPyArg ParseTuple () If
i "o S BMIRENPyCFunction, WA self 5, PARARFZBMBENN Pyobject
%,

XA B 2 T R IR S TR R L & 280 VA B I8 B0 . ENTA SN TAERC R F5E SRR
B RTAEATEE X e iihr i 2 R i B H P —4.
METH_CLASS
W R RN R M A R LB LB E— DS E2gH T L7 &, KT
classmethod () WEMRETEIERLER.
METH_STATIC
W NULL A2 RSB N E—DES. BN TEE #4575 %, KUTHM
staticmethod () WERKEFEIEEER.
H— R IR R PE AR B A M IR0 75— E X
METH_COEXIST
ZOTERFROMEAR BA RY5E Lo AR A METH_COEXIST , BRAFF kI B 1 & o i TRz £
RS ERZ BB, BIANSAFAE sq_contains FEALRS, RF LM —44 __contains__ ()
1 C A D7 v I L1k 2 [7] 44 9 A 1. PyCFunction,  #1SR & T BEHEhR, PyCFunction 59 ik AR AU
PR AR R I SR LI AE . P PyCFunction (430 FAH O 6038 & % 5 98 SR A AR B DA S 1R
AHH Y.
PyObject *PyCMethod_New (PyMethodDef *ml, PyObject *self, PyObject *module, PyTypeObject *cls)
wARAE  Frag e, [EFEE ABLIY—3#9 B 3.9 R B4E. X ml 55— Python callable 3t4¢ . V& A
ATl 10 BT Feallable. SR, ml 205 XA HAA R
self WS B VE FIHE R m1->ml_meth o7 C BN self SHUE A . self W[ PAH NULL,
callable 34 W) __module_  JEMT] DMEIESS E W) module 3 1% B . module [ >}j—~ Python FE4FER |
R ER 0 AR BEN . AR AT, S 4FHEh None s NULL.
(b= &
function.__ _module_
cls X295k C B defining_class Z5E AN WRAE ml->ml_flags Fi%E [ METH METHOD
MDA EIZIE S .
Added in version 3.9.
PyObject *PyCFunction_NewEx (PyMethodDef *ml, PyObject *self, PyObject *module)
EMRE: #ray 4, [EEDE ABI [—H0. 28 PyCMethod_New (ml, self, module, NULL),
PyObject *PyCFunction_New (PyMethodDef *ml, PyObject *self)

EAEAE: g 4Rk, RS ABLI-—0 B 34 R KB4 Z{ER PyCMethod_New (ml, self,
NULL, NULL).
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12.23 iy RAERMEH

type PyMemberDef
BV ABLI—5r (E& R A m A ) . HAKEAS C S5 RO W B R M AR i . A5 SR,
T X e EE R 4 LA NULL 25 RS t o_members FELIH .
HoP iy B BRI E
const char *name
G Fr. NULL {HFE/R PyMemberDef [ ] L5 R,
FAFER R Y TSR, B,
int type
C S5 MR SRR AL, TS s T 2 TR AT RERY HRUE .
Py _ssize_t offset
B OAAE SR B RS REE R UK b e LB DA 0 BAL A s i
int £lags
T[AWEA R AR, AR BGE T
const char *doec
SCRAFRRER, SR . AR S RSN, TR, %, ERMPyDoc STR
TE SLHY o
AN T (M f1ags H 0 W), BH R ARSI E AT . (8 Py_READONLY jthnam H ik
Vi, FURA . Py T STRING, WB&Hkpy READONLY, WA Py T 0BJECT EX (VARIER
) T_0BJECT) J& b3 AT AR »

XFHEDBIRT (HH Py Type FromSpec () BRIMEEA] ) , PyMenberDef A REAL & 455K A i
" vectorcalloffset_ " WEN, H5EMNW G I tp_vectorcall_offset NN . BT
F Py_T_PYSSIZET fl Py_READONLY & X, fiun:

op

o

',

static PyMemberDef spam_type_members[] = {
{"__vectorcalloffset__ ", Py_T PYSSIZET,
offsetof (Spam_object, vectorcall), Py_READONLY},
{NULL} /* Sentinel */

bi

(A RESEZE N of fsetof () ¥ #include <stddef.h>.)

IH X W I ¥ |tp dictoffset HMtp _weaklistoffset ® {fi I "_ _dictoffset_ "

Ml "_weaklistoffset__" J{ fa #F 17 K BI A & X, H 5 20 # Wy B #E)F K

}EH Py TPFLAGS_MANAGED_DICT %‘DPY_ TPFLAGS MANAGED_ WEAKREF,

TE 3.12 )5 5 PyMemberDef ¥HGAT . EZHIRAF, BFEEAIE "structmember.h",
PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)

[E)fE & ABI (19—30%r. #HUSE T #ulik Get an attribute belonging to the object at address obj_addr |- [%F52 11

FA @M. &M Z A PyMemberDe £ m RAfARN) . HAERTIR[A] NULL,

TE 3.12 [R5 5 : PyMember_GetOne ¥ MW H .. FEZ HIUAH, BFEEALYE "structmember . h",
int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)

5 ABL (1) F )@ T AT Huht obj_addr B3 %) )@ 1R BB X 4 0. BXENEMH
PyMemberDef m iR, RINITIR[E] 0 i 2 Wit o] 4 .

e 3.12 )5 5 PyMember_SetOne ¥ H 20 . FEZ BT, BFEEALYE "st ructmember . h",
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R G EAR

PAF AR Al 9 T PyMemberDef . flags:
Py_READONLY
AAIEA .
Py_AUDIT_ READ
FERZ Bl % tH—A~ object .__getattr__ HilHH{f.
Py_RELATIVE_OFFSET
%gz PyMemberDef & HiWoffset RIGWIRH TRLBEMRIMBLE, MALHKHE PyObject 1Y
Ho
HEere i iiibasicsize QI#RINYEHEPY_tp_members # (i WA EE . BIEMFEN T2
9 Tl 5K
XA AR L BEFEPy Type_Slot Wi . FER A @ [F) 15 ¥ t p_members [, Python £k
$pyMemberDef. of fset AN T PyObject MK MIRE & .

FE 310 iR W i3 #include "structmember.h" L RESTRICTED., READ_RESTRICTED
Hl WRITE_RESTRICTED % & #% 7 . READ_RESTRICTED fl RESTRICTED % [i] T'Py_AUDIT READ;
WRITE_RESTRICTED M EHIEAIVER .

TE 3.12 W5 T : READONLY @44 )Py READONLY, PY_AUDIT READ Z#{W 4K Py_ HiZk. AR
IAERFIG AT o FEZ AR IRA T, XS FRFTEE #include "structmember.h". %3k CHABIAFT I
AL T RAH 2 FR

R RRE
pyMemberDef . type W PAJE T 544 F C RBUFN VA2 — . 7E Python FHj AL, B9
XFRZ ) Python 2878, 24 A Python BB AT, "ECRFHFERIN] C 2680, W TCIREEH, W5k — A Rmm

TypeError B ValueError,

BrRARFRC A (D), MNIAREM del 8 delattr () MHERAK AN 20E SCAYJE .
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E&AR C k8 Python 7Y

char int
Py_T_BYTE

short int
Py_T_SHORT

int int
Py_T_INT

long int
Py_T_LONG

long long int
Py_T_LONGLONG

unsigned char int
Py_T_UBYTE

unsigned int int
Py_T_UINT

unsigned short int
Py_T_USHORT

unsigned long int
Py_T_ULONG

unsigned long long int
Py_T_ULONGLONG

Py _ssize t int
Py _T_PYSSIZET

float float
Py_T_FLOAT

double float
Py_T_DOUBLE

char (Bmo0omk1) bool
Py_T_BOOL

const char* (¥) str (RO)
Py_T_STRING

const char[] (¥) str (RO)
Py_T_STRING_INPLACE

char (0-127) str (*%)
Py_T_CHAR

PyObject* object (D)

Py_T_OBJECT_ EX

12.2. BEAMHER
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(%): A5 UTFS 4ty C E478 . il Py_T_STRING Wiy C FnEe— a5t A
Py_T_STRING_INPLACE B4 B IR S5 fk d,

) KA 1 B4 ER . HE232 ASCI 4.
(RO): FE/RPy_READONLY,
(D): WA, FEXFg T 55 SN NULL,. 338 NULL #8414 5] % AttributeError,

Added in version 3.12: ¥ Z R RAS T, X2 #include "structmember.h" ML HIEZL A
W Py_ A (BN T_INT). SKSCHABA T S X L IHA PR, PAK A gk 78 H py e :

T_OBJECT

5 Py_T_OBJECT_EX 2B, {H NULL £9¢444c>h None. iX¥F7E Python A 4 AIZIHIAT R MFR
% JE S b b 2R Hk Bk None.,

T_NONE
M2 N None, W5 Py READONLY —i@fHi [ .

E MZERES IR B 2%

type PyGetSetDef

S ABLI 37 (LA FT AR B ) . T & LE R AR A AR B S D R i S5 M A . 3
ZfPyTypeObject . tp_getset FAHEIE.

const char *name
Jigg 24
gelter get
M RBUB MR C K%L
setter set
AR T E BN R JE R C s, o NULL, WJE R R .
const char *doe
] SO
void *closure
ALY BRI EE, O getter R setter SR AIAH .
typedef PyObject *(*getter)(PyObject*, void*)
[EJFS7E ABLY-— ). get BB —A> Pyobject* JBZ (FHR.RISEB) Fl—AH P8RS R

closure):
B S TE IR ] —AS B 5 | B7E 2R S iR 0] NULL 450 57
typedef int (*setter)(PyObject*, PyObject*, void*)

S ABL ) 45 set BREIEZWA Pyobiect* 65 (HI N By S A5 B A fE) Fl—ANFH Pk
PafeEt GCHRY closure):

X TR BRI DL 58 —ANTE SRk NULL. BB R R[A] O B7E 2R IR ] —1 FF 5
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12.3 B4

Python %} 42 22 5¢ b i L — NG R LV 2 2 SORTR IS5 HIA: Py TypeObject S5HAMR, FEAUXFTR AT DA
AT PyObject_* B PyType_* BEORALIL, (HIFREZHERLEL Python [ AP ORI AR TG . 1%
YEXF SRR GAT B, T A E T RS A B AT AT SE R 28 2 A 3 A SRR AR T

GRZBARMELRTIM L, KRR XA KA R AR QAP TRRRIE, K C Rtk
TREE, B SBL TRBINRER —/ N . ATTRTRAI A RIS R T B X B IR E IS

H BRI A T A

BTN HRES % fe ) AINTRHE T HGE TPy Typeobiect M SCRIURARIHI T

12.3.1 BRESE

262, 2

"tp_ HiERE”
PyTypeObject g 20> ! Type R B =
’%‘Page
CTDI
<R> tp_name const char * __name__ X X
tp_basicsize Py ssize_t X X X
tp_itemsize Py_ssize_ t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py _ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc _ setattr__, _ delattr__ G
tp_as_async PyAsyncMethods * FriktE (FiER) %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * F it (Fikik) %
tp_as_sequence PySequenceMethods * F ikt (FiER) %
tp_as_mapping PyMappingMethods * T ikt (FiER) %
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 e, _le ,_eq ,_ne , X G
_ gt , ge
(tp_weaklistoffset) Py _ssize_t X ?
tp_iter getiterfunc iter X
tp_iternext liternextfunc 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__ ?
%ng—l:_ﬁ
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g1 -EEFH—8
PyTypeObject #g" > ! Type FER T ik B &
g’
CTDI

tp_descr_get descrgetfunc _get_ X
tp_descr_set descrsetfunc __set_,_delete__ X
(tp_dictoffset) Py_ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc _ new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases_ ~
<tp_mro> PyObject * __mro__ ~
[tp_cache] PyObject *

[tp_subclasses] void * __subclasses___

[tp_weaklist] PyObject *

(tp_del) destructor

[tp_version_tag] unsigned int

tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc

[tp_watched] unsigned char
FHiERE (FHiE)

FiErE Type FER T i

am_await unaryfunc __await__

am_aiter unaryfunc __aiter__

am_anext unaryfunc __anext__

am_send sendfunc

BET—H

D0 SR A AROR (SR L) B
<> RIFS NI ZFRTERI UG Y B NULL 9 S s .

[: Jr 4= WA FRALBE AR T

<R> (N4 Fm 7 Bod b 1 (R fiEkE NULL),

25

»0”: {F PyBaseObject_Type Li%E

YT fEpyType Type iR

D7 BRIABCE (W T AR ol NULL)
X - PyType_Ready sets this value if it is NULL

~ — PyType_Ready always sets this wvalue

(it should be NULL)

? — PyType_Ready may set this value depending on other slots
ylyp Yy y P g

Also see the inheritance column ("I").

i il %7’?{

b

o°

- type slot is inherited via *PyType_Ready* if defined with a *NULL* value
— the slots of the sub-struct are inherited individually

G — inherited, but only in combination with other slots; see the slot's description
? — it's complicated; see the slot's description
R, AL N 2 i 0 M A R A AR 1Y
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Rig2-gEL—8
Bk Type IR TT IR
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_lshift 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__ _ IrXor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc _or__ _ ror__
nb_inplace_or binaryfunc __jor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index__
nb_matrix_multiply binaryfunc __matmul__
__rmatmul__
nb_inplace_matrix multiply binaryfunc __imatmul__
mp_length lenfunc __len__
mp_subscript binaryfunc __getitem__
mp_ass_subscript objobjargproc __setitem__,
__delitem___
sq_length lenfunc _len__
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sq_item ssizeargfunc __getitem__
sqg_ass_item ssizeobjargproc __setitem___
__delitem__
BgET—H=
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Rtg2-EELF—8

FiErE Type FER T i
sqg_contains objobjproc __contains__
sqg_inplace_concat binaryfunc __dadd__
sq_inplace_repeat ssizeargfunc __imul__
bf _getbuffer getbufferproc()

bf releasebuffer releasebufferproc ()
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& typedef
typedef SHHER IR [E] K5
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor PyObject * void
freefunc void * void
traverseproc int
PyObject *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
123. B[E¥F 265
descrsetfunc int
PyObject *
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AN R T TR 12 K 2 typedef .

12.3.2 PyTypeObject 5 X

PyTypeObject BZ5HE XA PATE Include/object .h iR E|. KT HHESH, AR THPRE 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;

(T —1)
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HEHEE—5)
/* 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;

/* bitset of which type-watchers care about this type */
unsigned char tp_watched;
} PyTypeObject;

12.3.3 PyObiject #&{i

KA R LEMRY TR T Pyvarobject $5Mlk. ob_size FEIHTHHZHKA (i type_new () AIF, @H#
Hi class AP ) . LR Py Type _Type (JURH) 2t itemsize, XEREERILH] (RIZA
XR) L BAHob _size FEk.

Py_ssize_t PyObject .ob_refcnt
()i ABL[)—#B4r. X @RBIN 05| T4, H PyObject HEAD_INIT ZHIMRILN 1. WHEVHER
XA sy £ %, R (Hob_type HMEEMINXTR) ReMITATI. X T2
Sopmuey kAT 2, Sl AT ATI .
Mok :
FRAURGRR ML

PyTypeObject *PyOb ject .ob_type
[EViE e ABL [ — 07y, X@RBM AR, Hmifiim 2tk A, Bl % PyObject _HEAD_INIT
WSEORB G, EME—RIEL T2 sPyType_Type o AI@N TSI A REIH 2
/DFE Windows F AT A, g idds A2 — DA T H WI GG 1. R I H BRI B0 4% 8 NULL 45 %
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PyObject_ HEAD_INIT F HAEAHR BB fA 6 R OT ff o H AT AT 8 2 B R0 S A i A7 B 28
BRI R -

[FooiType.obitype = &PyType_Type;

1

XN ST QAR AEM LB Z B 5E M. PyType_Ready () &fifiob_type @734 NULL, HIRZ,
MR HATIR A B ob_type FB. WRIRTBONAEREN Py Type_Ready () HFAZHERE.

Aok :
Bt T RBGK

PyObject *PyObject . _ob_next

PyObject *PyOb ject . _ob_prev

X AU E LT % Py_TRACE_REFS W 774 (& [ configure —--with-trace-refs
option).

H PyObject_HEAD_INIT ZMIHENIWIEL N NULL . XF# A o magxd 2, XN FERIEA N
NULL . X F#h Ao magrt &, XA F B TR S a5 2 e T Ira 16 s G s g .

EMATHTEMIERXE M. BAiM— &2 sys.getobjects () KA, FERE THIEZ
PYTHONDUMPREF'S K, FTEIEfT45 MG ERIIXT 4 .

Aok :
P B SH T RIGK,

12.3.4 PyVarObject {&{it

Py _ssize_t PyVarObject .ob_size

[EfE 7 ABL)—E4r. M T A0 ma N A% %, BENZIRIEH 0. T oA amm X0 %, %F
BCHARRIRI NER S .

Aok :
TREAGR I T B

12.3.5 PyTypeObject }&#

BAREOCAA — A/ DIORAAR MR KR . W Py Type_Ready () W] AET B NULL i 5 & —AMEI
LIRS A “BRIN N . (B EAE PyBaseObject_Type MlPyType Type FIREWIHFELFEER F

A BOAE. )

const char *PyTypeObject .tp_name

TR &AL FRAI A NUL 45 B2 e i dast . T a4 /i A i 2838, %74 e Y R
e MRS, RIGEIMREAR: XTHNERE, By Y HERBAFR. IR EE
B PR, AR 42 R R ) A B —35r . BN, 7EE P B8 o R M g X4 N T
IR 2 B tp_name WIMRILAR "P.Q. M. T",

FTF 2 A5 a0l £ R 2, SR NKAARR, TIBAFRIEEN ' module ' BT AIMAFLE
ESESTE)

T A s £ A, p_name FENVSAA A, BUS 2 HITE A AR
_module_ JRHEI, MG 52 R WAEIIEN _ name__ BRI .

MR AEAE A, MM o name FEEY __name_ JEHEDII, i _ module_ JRHEMHEF
X (B b Rt R, 0 bSO o BB AR ALK ek AT pickle. BLAT, T
pydoc AIEEBLE SRyt R 2281 %K
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BFEBORT R NULL, ‘B @PyTypeObject () HME—WIHFE (R TN cp_itemsize PASM).
Mok :
FRAURGR ML
Py_ssize_t PyTypeObject .tp_basicsize
Py_ssize_t PyTypeObject .tp_itemsize
T 3 3k 28 B AT ATt % S B S AR BRI RN
FETEW R R AL HOA TG KRIZERBIR R Hep itemsize FEONZE HA A K6 1) 2L 5
Htp_itemsize FEANE. XTHA e K LG, Fra Lol i RN, B AR/
Htp_basicsize #5H,
M AA AR ESR GBI EEL, LB —ob_size FB, SPIKR/INNtp basicsize fil E N
Febhtp_itemsize, Hit NZWRN “KE”. NPEEEMAESLGI ob_size T . HAAG]
Hb: 2L, BECRBUEH 1 ob_size RFIRTEL, NIEXHHZ abs (ob_size) . MAP, FEL
Bl R AR ob_size FEOHFANEIRE L OG5 R AT EER) (BN, 53T Z5H0 A [ K
SEBl, RIS A & — AN X ob_size F B ).
FARR/NUFE R K PyObject HEAD 8{PyObject VAR HEAD (DAF T B SEBIS M 7 i) 75
B SE B i) B, AR AFEAE_ob_prev Ml_ob_next FENEAH W Hh A0 JE X Se 7 By, X E WG
Htp_basicsize FRIPIGRI AR HIME— I8 7 SR AEH T F LB R S50 H i sizeof #AE
Fo HAK/NAFE GC ARk R/,
KT XTI WA A H R B XS5, WV E cp_basicsize MERATE. Bil4n: ik
WA IL T — double Fi4dl. tp itemsize Jij& sizeof (double) . 27 B A FALH
fRtp_basicsize J& sizeof (double) HIfFEL (fR¥EIX 2 double HINFFFEK).
MTARA B AR BESL B 2R A, % F B A NULL,
Mok :
KB BRI Bk R, IR E ARG — N EREWip_itemsize, HATETHBH
Ftp_itemsize WENAFRIWAEBMERE R ALEN (A TR EA LR EARLI) .
destructor PyTypeObject .tp_dealloc
FE 10 L BIHTH R FRET o BRAEPRIEZE B SE B AGEA R (% B FIXT S None Fll E1lipsis
AOEE), A5 MRAZ0 e SGXABREL. eRER BN T -

[void tp_dealloc (PyObject *self);

YW 5l Mt F 8, Py _DECREF () MPy_XDECREF () Jh<x Vi FIATH R, BB, SEBl3 ok 7F
TE, HE®RA TX eI . Sk sk 8N 4 REHO% S G M T a 511, BB G A T E
PWAE o X (55 40 TC 2% ob DX p FH 43 TE o 50HHDG B A BRI R 8%) , IR R B tp_free
PR WIRRBBURT] 7R (R E Py TPFLAGS_BASETYPE JEARNL) , W) o ifF B #2181 X
ZWREER M AT tp_free. X5 WIRERRR B A 43 e S5 190 B i ) B RE s s an AR S 1912 fuff
M PyObject_New B{PyObject_NewVar B, WIREMAREE NPyobject_Del (); ANHREHZE
ffiflPyObject_GC_New B{PyObject_GC_NewVar 4 HECH, MRt @ NPyObject_GC_Del (),

WARZ RS A (R T Py TPFLAGS_HAVE_GC JEARNL) , DUIAFTHA 248 I AL TG B AT Ao 1A - B
ZHIHPyObject_GC_UnTrack ().

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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i, WREAEHED BN (Py_TPFLAGS_HEAPTYPE), WIEHMHZEBUREMARS, REMCas MR O
HIRI R PA TSI (Bid Py _DECREF (). 4 T ERBZ 164, BB LT

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free(self);
Py_DECREF (tp) ;

3

Aok :
BT B 1 2RRAK

Py _ssize_t PyTypeObject .tp_vectorcall_offset

— X vectorcall 3 SEELYE F X G2 0 SE B R B AT e As &, X2 —FP T s tp_call
BRI

BT BAAE R B T Py_TPFLAGS_HAVE_VECTORCALL JEARIH# . FEMIEOL N, BOHh—1
frvectorcallfunc ¥gEtSL B i) ImFs i) IR 4K

vectorcallfunc $84%1 R fE8 NULL, FEXFMEOL R SE@IFT M4 Py TPFLAGS HAVE_VECTORCALL V%
HHE—FE: OB ES R R tp_call,

{EAi[i% & T Py_TPFLAGS_HAVE_VECTORCALL HJZM ML E tp_call HHFEHAT NS vectorcall-
Sfunc FRE—3 . XP]PLEIR ip_call 5 lyPyVectorcall_call () FSEM.

7E 3.8 MUr 8 0 75 3.8 ML 1, X MEAP A4 A tp_print. FE Python 2.x Hr, BRI T4T EI%| 3L
. 7£ Python 3.0 & 3.7 1, "BEUABE .

TE 312 fPSATE: A 3.12 JRUZ I, AHERET L3 £ 70 523 vectorcall P, 24 FH F7E Python ACHE Hr ik
__call i, Hf p_call 24558, RATREMEE S vectorcall IEUR—H. H 31251, &H __call
Pl M Py TPFLAGS HAVE_VECTORCALL JfEAR 2% A vectorcall {34k,

ok :

RTBLERSPIK. (B2, Py _TPFLAGS_HAVE_VECTORCALL AR A B R SR . WIRERYE
WE, TRt fvectorcall, [GAERRMIEN T Pryvectorcall _call ().

getattrfunc Py TypeObject .tp_getattr

— MR BRIBUR P T P R R AT R £

TTBCIM . HEPOE XN, NMiZMltp_getattro fR WAL, HERZ A CFRFHRSHE
ANETES, A2 Python “FAFHRXTSL

4ok :
BEAH: tp_getattr, tp_getattro

ZFESW T Mip_getattro frgkik: M TRA W tp_getattr Mltp_getattro ¥y NULL Bt
T RAR B EL BRI N AK cp_getattr Mltp_getattro.

setattrfunc Py TypeObject .tp_setattr

— I 1] R R DA S TS BRI 5 J P R e 6 4T

TTBCIM . HEPOE XN, NMiZMNltp_setattro fR A EEL, HERZ A CFRHHRSHE
ANETES, M4 Python “FAFHRXTSL

MoK :
FEAH tp_setattr. tp_setattro

ZFEEWTREMep _setattro kR K TRKABWtp setattr Mltp_setattro 5 NULL
HZ T RAEEG R M BRI R BRI K tp_setattr flltp_setattro,
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PyAsyncMethods *Py TypeObject .tp_as_async

R — M ST C B LS Bawaitable Masynchronous iterator FRSLHI R G S 5 B i i &%
. ST A s iR TIREN .

Added in version 3.5: ¥EZ HI#{FR N tp_compare fil tp_reserved,

ok

tp_as_async FERAXWAMK, EIEHFBPERMAK.
reprfunc Py TypeObject .tp_repr

—ASEI T N B repr () BYRREUR AT IETEE

B&E# HPyobject_Repr () M

[PyObject *tp_repr (PyObject *self); J

2% B B IR 1] — A FAFER B Unicode X4 . ZEFRAME LR, 1ZBRE0Y 24 1R [0 — AN F4FEp 29k HAL
Y eval () W, REHAERHEE, staiR b —NEAHEERXTS . WERXRFT, g 24 5% 6]
—ANPA <t FERIERA > GE R A TR A R HERT S B R R A R

ok :
W B2 BB
e

WRARBEZT B, WiRE <$s object at $p> WAHYFATH, H os FFEHCNEMATR, sp 1F
B G A7k .

PyNumberMethods *Py TypeObject .tp_as_number

RIS AR R R, Hh S RS PR I R A R 7 B X B SO S LA
FF R K,

Aok :
tp_as_number FBINSHAMEK, (HEF 507 B PHMAR.

PySequenceMethods *Py TypeObject .tp_as_sequence

?EF;~4‘F13‘7JH?§$@{ZIKE‘J?E%T, Horp & LG AT P PSR R S 7 B X8 B SO WL - 7)
xR HIR

ok :
tp_as_sequence FEARSHYK, (HETEEHF BSR4,

PyMappingMethods *PyTypeObject .tp_as_mapping

TR —AMomas Rt o a R S RTINS A K F B . 3K B85 B SRS e A
Af IR,

Bk :

tp_as_mapping FEARSYK, EFE ST Bt gk .
hashfunc PyTypeObject .tp_hash

—ANEIASEE T N BB hash () BIERB T ETRE .

HE 4 5pyobject_Hash () HIHIIF:

[Py_hash_t tp_hash (PyObject *); ]
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1 ANWAERIER R EMERGR E] SR A R A R AR, R I E — NI R R -1,
Mg T (Aotp_richcompare) #RKE, ZlXHAMEREA2TIK TypeError. X 5K
“NPyObject_HashNotImplemented () fH[H.

WFBE AR R Pyobject HashNot Implemented () PAFH IR SEHIGRARIG A /71 o 1E Python
JZX P AFEN _ _hash_ = None &MY, 153 isinstance (o, collections.Hashable)
IEffIR ] False.. RGO RZA: 7 Python JZHI B — 2K _hash__ = None &{fif§
tp_hash Fi{ g B NPyObject_HashNot Implemented (),

Pk :
P4 : tp_hash., tp_richcompare

ZFERESW TR tp_richcompare —E4kK: M TR tp _richcompare fltp_hash ¥JH
NULL I T2RADE R N 48 K c p_richcompare flltp_hash,

ternaryfunc PyTypeObject .tp_call

— > AT Y S5 BT S U B 1) eR A AR T . AN SRRSO & AT R X S AR (B M R NULL, H& 4
Spyobject_call () BFHE:

[PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs); ]

Bk :
BT RBIAK .
reprfunc PyTypeObject.tp_str

— ARSI N E str () BAERREITREr . (EHRE st BUER —RA, str () BIFHZE
ﬂé?*@iﬁ%%o S IE SRS Pyobject_Str () PATEPREAE, MPyobject_sStr () ¥ ZARE
.

HA% 4 Epyobject _str() HIMIE:

[Pyobject *tp_str (PyObject *self); ]

R BR8] — AT HI B Unicode MR . B 22—~ “IHF” R RTFAFRFRIEN, FOTEHt
JeBE print () BRECP 5HALAN AR/ AR RIE

Aok :

BBt FRBK

i

YARBEIZ B, FFRMPyobject_Repr () FiR—FAFERFRIEN,
getattrofunc Py TypeObject .tp_getattro

AR BRI T 5 R R TR

HEM S5Pyobject_GetAttr () BFHFE:

[Pyobject *tp_getattro (PyObject *self, PyObject *attr); ]

DA EHRZ T B PyOb ject _GenericGetAttr (), BB T AHNRIBHERE R )75,
ok :
E‘i?ﬂ tp_getattr., tp_getattro

REBESW TR tp_getattr —BYE: K TRBNtp _getattr flltp_getattro ¥k NULL Bt
FRBUEE TR tp_getattr flltp_getattro,

it
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PyBaseObject_Type [fifflPyObject_GenericGetAttr ().,

setattrofunc PyTypeObject .tp_setattro
/I 11 R R DA R R 5 S e P e iR
HA 4% 5pryobject_SetAttr () BIFIHE):

[int tp_setattro (PyObject *self, PyObject *attr, PyObject *value); ]

I Ah, 3B W S FE R value ¥R NULL SR M BR8Pk @R AT DA 5 fE R X Bk
NPyObject_GenericSetAttr (), B T RAX S IEMEAEE .

ok :

BEAH: tp_setattr, tp_setattro

ZFEESWTHME cp_setattr —BYPRK: B TRAM tp_setattr fltp_setattro ¥k NULL
B RA R4k tp_setattr flltp_setattro,

Tk

PyBaseObject_Type [fifflPyObject_GenericSetAttr ().,

PyBufferProcs *PyTypeObject .tp_as_buffer

Fe 1 — A 5 SEGR i X2 11 (R A O B BT IS5 A PR B H8 5T o 3k S8 B SO 2 2% o
R % 45 AR,
ok :
tp_as_buffer FERAXWMAK, EITUEIF B BMAK.

unsigned long Py TypeObject.tp_£flags
% BRI X 2 A AR A . SELETEEAR AR B T4 W s AR TE X g —SE AR U T PR 2R
M4 (8ilidtp_as_number, tp_as_sequence, tp_as_mapping flltp_as_buffer 3| {{"
JELERR) IR B, BATET S BN R RARG MR AR A2 W, WS AR
A B R AT 17 170 5 Has g o B 2 8 NULL {H.
ok :
ENFEMWARARIE . REFUETR A S AR AR, il R BIE T — AR, W)
FRADRFR AL TR, . B T R TERR L ALY A5 R K i A 29 bk, a2,
FRRIWEARE 2 S8 Y R G R a5t —i 9l #5 DI B 28U . Py TPFLAGS_HAVE_GC kxR
fiex5tp_traverse fitp_clear FR—RMMAK, W2, WRPy_TPFLAGS_HAVE_GC JHAR
NAETFRB PGS I BT R8P tp_traverse flltp_clear FEAFHEIF LA NULL {H. .. XXX
IR AR ZEOEART. B by IS B R F e 2

B

PyBaseObject_Type i/l Py_ TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE,

(DA{ALH

HflE LT AR AR AT AREA | S B8 XE#17 OR BB AE litp_flags F B {H.

FRPyType_HasFeature () ¥:% — R —ESE p F f, HFHEE tp->tp_flags &« £ 2

HoRHAEFE.

Py_TPFLAGS_HEAPTYPE
RN RA GAEHE F Y T SR BN HRRAL, B0, [Py Type Fromspec () BhiaE
PIRAL. FEUCIEOL T, HEBIRob_type FRAPM AR MIZRAR G, MBI GR A —
ASH LA AT INCREF, 75 SL 9 85 5 i $i AT DECREF (3% A 23 b T2 AL S 40 5
HA SEBI) ob_type 75| H 2R BL 25 4447 INCREF I DECREF) o HEJS AR M, % 4535 Il
HENSTE AT EATH CRIBERAT R IEER T .
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ok :
77
Py_TPFLAGS_BASETYPE
2 SRR AR 5 — IS B BB LR R R . AL PR s e, DU R AR
TeEREFRBUL (ST Java Hr) final” 25).
ok :
7?7
Py_TPFLAGS_READY
VRN RIE IS Py Type Ready () W58 4L BIALIHZ H AR 7 R0 1% &
ok
7
Py_TPFLAGS_READYING
MpyType_Ready () AMFERIARAL MBI G2 3l R % HUA O RO L L
Bk
77
Py TPFLAGS_HAVE_GC
200 G S FE B S B 2 W E X AR 7. R R E T X A AL, S8 Bk 2l
MPyoObject _GC_New B Pyobject _GC_Del () Rk, WEEFERS WA 2 LT
AR DL . XA BGE RIS R P FAE GC Ml X F B tp_traverse fltp _clear,
Bk

4yeH: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

Py _TPFLAGS_HAVE_GC JEFRPL L Htp traverse Hltp _clear FE—iB o gk&, iyt 2
P, WPy TPFLAGS _HAVE_GC FEARIFE FRB P E S H HF R A F Wcp_traverse
Rltp_clear FEAFAEI HA NULL HIE.

Py_TPFLAGS_DEFAULT
e —MME T RBR R S Y AR A e Br A 2 AL AR . H AT, e 45 AT AL

Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
#hok :
277

Py_TPFLAGS_METHOD_DESCRIPTOR
XAAE XS G T R AT ARG Ty ¥
WK type (meth) WHE TR, ABA:

e meth.__get__ (obj, cls) (*args, **kwds) (FH 71 obj A~ F None) W M % # T
meth (obj, *args, **kwds),

e meth._ _get_ (None, cls) (*args, **kwds) HZEHT meth (*args, **kwds).

AR A obj .meth () XFERSLE B AL . EXFEEE N ob . .meth QUGS <45
FEFE” X5

Added in version 3.8.

Hk
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PEHEAR A AN DA W B Py _TPFLAGS_IMMUTABLETYPE JEARMIRZBUFT YRR . X T eI,
Mtp_descr_get PRI E M P,

Py_TPFLAGS_MANAGED_DICT
SRR R KM LB RA _ dict J@ME, JF HiZFday=sme h VM B2 .
UNRBLE TR, WPy TPFLAGS_HAVE_GC N 4P E.

Added in version 3.12.
Aok :
AR AR, BRI HEZRIRE T tp_dictoffset .

Py_TPFLAGS_MANAGED_WEAKREF
TR RS R S 24 02 w55 5 | Y
Added in version 3.12.
ok :

AR PEARR , BRI BRI E T tp_weaklistoffset Fh,

Py_TPFLAGS_ITEMS_AT_END
UG TR/ RAL, WhRidl, AFIERtp itemsize HIYRAL

BN ERAPYLF WA RN SN T ZENHNGFRBKRE, HEEEHN
Py_TYPE (obj) ->tp_basicsize (B TR GEAR—FE).

ﬂ:‘uigﬁlttﬁ,ﬁﬁﬁﬂ“ , R TREAMM AR, AR AR/ Python AR

Added in version 3.12.

H

XA ARSI K
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
EBJEIR Py Long Check () S5 REUT P E — DRI B NN ERAN 78 XHWE
MRz Rz anpyObject _IsInstance () BEHERH. QR H BB H & A Y
BB tp flags, 7505 CRERZE YA T A2 B A RS R (ot A B4 s I A 25 1 s BN [
AT A o

Py_TPFLAGS_HAVE_ FINALIZE
YRBEEMR A E A tp_finalize RECI SR E XA R
Added in version 3.4.
138 Mz B E H: WERE AL, HMBER S BB gk B 2er
fEtp_finalize fl{v,
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Py_TPFLAGS_HAVE_VECTORCALL

WSS T vectorcall 3L B SR B XA R . WiZfltp_vectorcall offset [ HEFE
Aok :

WERARK T tp_call MBS A R .

Added in version 3.9.

T 312 HUPSEE: IAE MR __call () JyiEs iR E I bk A rp RS I
AL R RER ] AL R T AR o

Py_TPFLAGS_IMMUTABLETYPE

ARSI G B B AL I M TeiA R B O
PyType_Ready () &z HalX# 5 &2 W XA HER .

ok :

XA AR .

Added in version 3.10.

Py_TPFLAGS_DISALLOW_INSTANTIATION

ANAVFRIE MR LH]: Kftp_new WA NULL Hf HARAERBIFAFPAIE __new_
XATEAR DM EZ XM A E, MAREZ . flW, &% TE %A
M PyType_Ready () ZHIHHIE.

A tp_base j NULL B{3 sPyBaseObject_Type fMltp_new A NULL NiZEIRSAE #2455
A FHRE.

=

Aok
XA SR H2, TREAEEEOIML, BRAFENFHE T AN NULL iy tp_new (X H
fEiiid C APTSEHE).

fiE): S E RSO — DR AV O T2 (GBI Trabsract base class), V& 7) 8 L
br. BRRIBOERZ, iktp_new HAFFRATH.

Added in version 3.10.

Py_TPFLAGS_MAPPING

XA PR 48 B S S 101 AT DATERE I AE mat ch RSB H AR TTECBLS B . & AL
T2k collections.abc.Mapping I B E, FHAEHN collections.abe. Sequence
IO B

#E): Py _TPFLAGS MAPPING FIPy_TPFLAGS_SEQUENCE &H % [FAHE P HEREGS
ESETE

ok :
XA TR M AR BB Py TPFLAGS_SEQUENCE BRIP4k
2%

PEP 634 —— 2540 BTt : #1078
Added in version 3.10.
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Py_TPFLAGS_SEQUENCE
A A7 48 B % 25 1 S2 61 AT DATE RS FIAE mat ch AARSELA) B ARBT ISR E SRR . B eI
T24k collections.abe.Sequence Bf HahiXE, HAEWFN collections.abe.Mapping
IR

#(E): Py _TPFLAGS_MAPPING MIPy_TPFLAGS_SEQUENCE & HJFI; [FHEH ARG S
O

Aok :

XA ERRREE M R I B Py TPFLAGS_MAPPING BYZEAI AT 4KK
hz%:

PEP 634 ——Z5 (LIRS . HLYE

Added in version 3.10.

Py _TPFLAGS_VALID_VERSION_TAG
WM . WA B EESNREREHER. HTHET - DMK EEHBE R HE
M PyType_Modified ()

il XHARAAET RS, HRET N Y B . ERFEARA R CPython
A B RS

const char *Py TypeObject .tp_doc
— AR ) 25 BN R SO AT AR R DA NUL Z55019 C FAFER IS . 2SR EH iR ar 2
BUAIZRAISH B doc_ JE@ T
ok
XATFB AR RRAK.
traverseproc Py TypeObject .tp_traverse

— AN R IR G ) BT Rt % RS g 13 7 R B 8 4T . %R AN S AE I T Py_TPFLAGS_HAVE_GC Jif
FROEITREAE o RS 4N

[int tp_traverse (PyObject *self, visitproc visit, wvoid *arg); ]

£ 5% Python B3 [ 5 L1 B (5 B FE (e ot 2 £ & B AR i el — R AR .

tp_traverse fEET BB MIUSCHS FH R A INIERR G o tp_traverse pREAY LAY SIS A L6 ) B
A& T LG AT 1) Python XF 4 H L 5 b & s Py_vIisTT (). i, PAFZ%RHE _thread
PR RS local_traverse ():

static int
local_traverse (localobject *self, visitproc visit, woid *arg)

{

-

Py_VISIT (self->args);
Py_VISIT (self->kw);
Py_VISIT (self->dict);
return 0;

—~

HIEEPY_VISIT () {XREAE A DASIAREA S| B9 61 LR . BAREAFAE—1 self->key M H1,
{H'E HAEN NULL 5 Python “FAFHR A AN RE A IEFRG | T B —FB70 -
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TES— T, BIEEARAITE B B G R e 2 R GRS | ) —35B%, VB TR S B R U5 58 AT RE AR 22
ViR B HIE gc Bk get _referents () RECRHSHIEE .

B M ep traverse W, FUSLBIET A8 B GILRA FR I BRI 51 R) A AT
o ZEPRBE, AR AX Gl cp_weaklist WO SCRFHTI, B ASHAER (p_weaklist i
] A 50) ST L ARSI PR SE Bl A B AT 4 1) B S 555 | (355 1 ISR ok Sy
S5 HALE], (RSB B f A OC s sR T ], PR BIAE S B AE B ATt AV B ER) -

TR Py VISIT () BRIEY local_traverse () By visit fll arg T8 S B G T8 EWAFR; By
HEAT.

Moyl KA RSBl A — AN A H. W IE TR R JT R B 0 4
WPy TYPE (self), W@l H H e B 2K A (B0 — e #EE) ) tp_traverse ¥
WA ZFEH & IR AR, ZRBI G nT BEA 29l [ i

TE 3.9 RAGSE T YA 2410 tp_traverse R Py_TYPE (self) . 7E®RF-H Python R4
W, T bug 40217, SXFEMMRT BE S S EGERB IS KA B

Pk :
ﬁ}ﬁﬁ:Py_TPFLAGS_HAVE_GC,tp_traverse,tp_clear

RER S Htp clear Py TPFLAGS _HAVE_GC WEAR A — & 8% F 25 By 4k 4 40 5 0 4% o7,
tp_traverse fltp_clear FET-IRABIHPIY TN E A THRRF MBI .

inquiry PyTypeObject .tp_clear

— AT ) USSR [ W 4 T B R B HE T SRS AE R B T Py_TPFLAGS_HAVE_GC Jft
PROZI R . BRI AL R

[int tp_clear (PyObject *); ]

tp_clear B G EREHE B SRFT R 3% RIS AE DR B B 3% A I B 2R 5 B . BSRUE, RSP AT
Htp_clear BEULIE B —EPAFTH A S AR . X2 M abng b, - ELUus 5] BE ) # 75 2E
Bttt clear AL, BN, TCHRBRSEHp clear BEL, FNATREIEHES A THEAS
GRS UL AR co_clear BB AFTRE AR & T AL B3R . XN &7 B g
MH, JFERDSE RIS tp_clear PGS IRE .

tp_clear WSLELN 242 FE L6485 ) ELA B K AT BE A Python X215, FHR-48 10X 2L R B0 F8 411X
A NULL, R @5+ Fros:

static int

local_clear (localobject *self)

{

Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self-—>kw) ;
Py_CLEAR(self->dict);
return O;

}

L

Wi Py _CLEAR () 75, PMIERRGIN ARG R mg el S X G5 | AL SR 1) i S 0 52

IFEET R NULL 2 J5 A REREREIL Gl Py _DECREF (). X2 B R | T 4 S B 0 & ixt

GARINBIIR, A — A R g 2, o n] e R AR PR AT & Python RS (Fh T SR IR B o ) 55 %F

SR LGRS T ) . ARIAER) R A AT REFHR S T self , AR X8 96 5 X R B4

;ULL ﬁf%EﬁE%E’J, X self BEAMTER L S X RA A . Py_CLEAR () R AR
VT IEHRAE
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R tp_clear Ak B BIBIBGN A L2 IR . B, 451 THEUR AR E X R A T
JHIE, WA 9 R ARSI Bl s M2 BRI tp_deallocs

H R tp_clear pRE HBRITHIGRG H, FrAASTFEIER MRS HIXT4 0 Python 4552 5 Python
BH, CNIES SRS . B0, 881458 Python X4, HHEHRA tp _dealloc
PRECR KBV tp_clear AR 77,

A 5% Python By AW S 0 B 245 AT HE Ao 5 8 20 SRR IR S e i — A AR G
Mok :
ﬁ‘?ﬂ: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

%P B & Htp_traverse MlPy_TPFLAGS_HAVE_GC FEARGL— B TR Pr kK : U1 R AR (L,
tp_traverse fltp_clear fE T IRBUH N BN E TR MEER TR .

richcmpfunc PyTypeObject .tp_richcompare

— AN 1 B R R B R, R AR A A

[Pyobject *tp_richcompare (PyObject *self, PyObject *other, int op); ]

S HRIE R Py TypeObect g LINRBN LA .

PR R 24 3R 7] LA A 45 5 GE % h Py_True B{ Py_False). QIR AKE LK ZHE, TR
Py_NotImplemented, %A T HAAL SN S 2640 0] NULL I35 B A 44

PN H B E L HVEtp_richcompare fllPyObject_RichCompare () [E =145

B XFER

Py LT

Py_LE

Py _EQ

Py_NE

Py GT

Py_GE

FEXPNTF 2R T Wi gn s+ 5 i LR Rk
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

MIZBEEGR ] Py_True { Py_False, XTI HE . VAL_A Fll VAL_B W70l & Al i i
C WWRGEBAFIATHEF B (B, B0 C BB EF S0 « 38 =S EEE K izE,
SpPyobject_RichCompare () HIZE—FE,

1R MESE— AN strong reference.
KAEERIS, FFRCE I LR EOR R NULL,
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Added in version 3.7.
Aok :
BE4: tp_hash. tp_richcompare

BB AT REE tp_hash —RYK: SFHABep richcompare fltp_hash ¥4 NULL H}F
KAV R tp_richcompare fltp_hash,
e

PyBaseObject_Type $&fft | —A~tp_richcompare ML, BRI DAGLEK. (H2, WRAE L
T tp_hash, WS GARI KB %I SR TR S LT HLAR

Py _ssize_t PyTypeObject .tp_weaklistoffset

BIRMTF BAIRZ B 3CFe, (H2 R RE N 24 ] Py TPFLAGS MANAGED _WEAKREF

MR ISR L B2 PR 5 LAY, MR B R T 6 S 7555 | 18 23k 1 5L 01 2548 K o 1)
B (20 GC 3k, WRAERTE) ; I8 Piryobject_CleariWeakRefs () Ml PyWeakref *
PREL T o SR G AT EALTE—A~ Pyobject* KA FBIFHIRIL NULL,

ANENFZF B S tp_weaklist JBIE; Ja# g B RA S5 g%k,
Rl & Py TPFLAGS MANAGED WEAKREF fiHlltp_weaklist ¥FSERES,
Mok :
ZF BT RBGK, EEES A NS RN BT DA S IS & XM T RAL
AR T EAEB S5 AR, B THIRL SRl tp_weaklistoffset FEW, FrRAX N zA
TR

BE
MRAF cp_dict FEWPiRE T Py_TPFLAGS_MANAGED _WEAKREF fif, Wtp_weaklistoffset 4%
WORGUE, AR I B R4

getiterfunc Py TypeObject .tp_iter

— AN PRR S 10 RS B, R BOR IR G2 i iterator . HIAFAEE 5 3 % AU SL ) Kiterable (R
EFPAITE A BERR A DL T B AT RE N AT AT o

R4 S5 Pyobject_GetIter () WM

[Pyobject *tp_iter (PyObject *self);

oK :
BT B TR BAK

iternextfunc Py TypeObject .tp_iternext

TR [ R EE, R RR R [l iterator WHRTR T, HAEAOA:

[PyObject *tp_iternext (PyObject *self);

)

BIZE A EAERI, EAAJHR I NULL; StopIteration B AIRES R EWATREANBE . Mk
—ABFRES, BRI NULL, ERFAAER IR R SEFr g R A0S

i%;ﬁ%%%ﬂ&&%ﬁ%)‘(tp_iter PR, I FL% bR RO 24 3R [k Qe SE AR B (AN S 3 ) SR A8 52
Bil).

WM B EryIter Next () WIFHHE
ok :
WF B o g TR,
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struct PyMethodDef *PyTypeObject .tp_methods

— AN BERFR IR PyMet hodDe £ Z5 MR DA NULL S5 R i E S Fa 5, B T BB By

XTI, WM T G TER co_dict) PM—M S Irikiik a4 H .
Aok :
BTBOR S RBPTAR (7 il i A F LR R QR ) o

struct PyMemberDef *PyTypeObject .tp_members

— ARG R PyMemberDe £ Z5 R DA NULL 45 R i SEA g 4845E, BRI T LR B HLAL
Pt (BN ) .

XTI PRI, WM SRR cp_dict) TIM—M S Irkiiik a4 H .
Aok :
BTBOR S IBUPT AR (Rl 1A [ B R QR Y ) o

struct PyGetSetDef *PyTypeObject .tp_getset

— AT SRR PyGet Set Def ZEMIRILA NULL S5 SRR EE, BRI T LU L il v
BT 5 TR

XA P a0, AR R T B I R tp_dict) HF— M E bR & H .
Aok :
FTFBASYTRBTAR (PO RR Ml A F AL RR AR 1) -

PyTypeObject *PyTypeObject .tp_base

AT KT A S P AR A ST R . AR RS b, R AR 2 AR
T A S S G AR R

fE: RO L TR EE NI AR b 4R R B . C99 BRI, “Hihb &7, Rl s
R R WPy Type_GenericNew () HRAT RN C99 HihbH & .

B2, Al AR NN TS Bl PyBaseObject _Type WH HIZHAT& o Siifas ]
BESCRAZIZIAT (W goe), {H MSVC MIARSEHF . X AN A TEIX — R E AT LA R A A AR -

B, N STEY BRI LR B i B tp_base.

Hhok :

LT BALH TR (Rh).

i

ZFBERIA N sPyBaseObject_Type (K Python F£J¥ fi KBl object J5A),
PyObject *PyTypeObject .tp_dict

KA FIHNKFH Py Type_Ready () fEA#FIXE .

T BOE W 24 7E PyType_Ready 8 2 Bi#I 4R 40 NULL; B R ARIHR (L — M & 280 1 s
Y7, —HPyType Ready () SeMRBMHIIGIL, IREBMBINEIE A EN A S PRI
fE (N __add__ () X RZANGOL T A S ez 7 i — BRBMPIIR AR, %7 BORUN
WA HEE o

FHRAUA LN FIAFREIEZIE G . WM Py Type_GetDict () RARHUL BRI )7
BiiiN

ZNo°
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TE 302 JRAGAE T AT AT RSN E R, ZE R 2N NULL, X 2 fY 7 L2 A7 i e
PyInterpreterState 1., i fHPyType GetDict () RIRPUTE AR F L,

4ok :
YUTBASH TR R (15X B ) JE M2 8 AR R L R 47 Y ) o
WHAZF BN NULL, PyType Ready () ¥R ERE— 878

e Sl T C-APL i flpyDict_SetItem () B tp_dict BAREAN.

descrgetfunc PyTypeObject .tp_descr_get

AT “HEAAEHIC B0
B A 24

[PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

MoK :
BT Bl R

descrsetfunc PyTypeObject .tp_descr_set

/N 1A T B B At e FELYY o R e A
PRENAYZE 4 0

[int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

B value K50 NULL DA BRIZAE.
4ok :
WP B AW TRAK .,

Py _ssize_t PyTypeObject.tp_dictoffset

BARICF AR Z 3 30 FE, (B2 MR v i 24l Py TPFLAGS _MANAGED_DICT,

WRZ SR LB A — & LB Sy 3, T Bt AR A0 B i 5 191 A8 s ) 2R 2
HISEFI IR R ZImE e PyObject_GenericGetAttr () i,

ABRF R T B to_dict R Jad 2 AN G4 B IR ML 7 4
PRIEAE E T UG S S5 AT (07 B ) i %

tp_dictoffset W24 e HiEm . HT3REEE M7 i pyobject_GenericGetDict () )
18%. WM PyOobject GenericGetDict () W RETHRE NTF-HATNAE, HICLEDFIRX S L @kt
W PyObject_GetAttr () WHESHEARR,

BB & Py TPFLAGS MANAGED WEAKREF fflltp_dictoffset ¥-SEIREE.
ok :

KT B TR MK, FREAVEGX Mt E: XM AN Zen, g C R EAEZ 7l
F AL & U A PTG . BIERRH SRR, E M Py TPFLAGS MANAGED _DICT,

B
XAECLBABONE . X T AT, WRIETBON NULL WA 5Bl B)E _ dict
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MEAEtp _dict FEHiRE TPy TPFLAGS_MANAGED_DICT, Hi4tp_dictoffset ¥§#ikN -1,
PAZFR I - BOR AN 4

initproc Py TypeObject .tp_init
—/NTT IR A ) SE B0 R Ak R B FR

WRREOR R T280 __dinit_ () F¥E. Ffl__init__ () —FF, QIESEEIRAREE __init_ () 2F
AfRERY, I EIEE TR SR init_ () FEERHE G A AT B .

B 24

[int tp_init (PyObject *self, PyObject *args, PyObject *kwds); ]

self ZHURIF RN LB args M kwds ZHRAFIAN _init__ O WL ARG ERI BT SEL

tp_init PRECIIRA N NULL, SRR 7 F 22 0E i B sl e i, BIYER A tp_new bR
BOR B — MR LB LG 1R cp_new PRBGRI] T — A & [ a6 JE BY Y -2 B4 1 FLAth 2 B i 52
B, Wep_init RMEBCASBEM: WERco_new iR BT —AFEIGIER A FRBUA L], WHZ I8
Htp_init XA o

BRI 0, KA LR [E] -1 FAEs R F s — % . and sets an exception on error.
i
IEe U SESTTS
i
XTSRRI T BOR A BOME .
allocfunc PyTypeObject .tp_alloc
i 1) — A~ S48 43T R B P e iR
BRELI 44 R

[PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems); ]

ok :

WFBRPHETRBIR, HARWEETHRA (i class B A8 T2RA) 40K,

i

STFEISTRE, ZFERBESWR NPy Type _GenericAlloc (), DARETHIN FARUER) 7 FC SE0E

XT#ESTHRA, PyBaseObject_Type ¥l PyType GenericAlloc (). X2 THAHES
S8 TR .
newfunc PyTypeObject .tp_new
—/NT I A ) SE G R R R
SRR R

[Pyobject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds) ; ]

subtype ZEEWANEIIRT R EL; args I kwds SHE RV BURHE AR B R AT 250
W subtype AN RGP to_new MEUTERIRBAAR ; BRI RUSIZERRFRE (HARRT
BTCRINFER).

tp_new R 4 subtype->tp_alloc (subtype, nitems) FRNXFRAEAME, KRG HH
T4 XA B HE— BRI IR A . W] DAL 4 b Z2 0% 5l FE 52 (W W IR AL B A B M e to_ini e b PRER
Hro — AR FNEXT T A AR KRR, BT AR AR RSN, M A co_new TR, TN TR 48
B, SR WA BV, 4R B tp_init FHAT.
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PEE Py TPFLAGS DISALLOW_INSTANTIATION WEARPAZE |F7F Python H 41 1% 2 5 i S .
ok :

RF BRI K, BIAMEN R EARSH tp_base i NULL 5f, sPyBaseObject_Type {J# &

i

XF A R % BOBCA BOME. X RE WA L gE SO NULL, W TCTATA 28 2R A R i)
LB WA HAINE AR QR L], BT e

freefunc PyTypeObject .tp_£free
— AR IR ) L BRI R RS . BB 24 0

[void tp_free(void *self); ]

— LB LRI AR 2 PyObject_Free ().,
4ok :
GZFB WS TRBGR, (RSHEIATRA (B class IEAAIENTHA) 4K
i 13
S TFEREGD ZFESHEN— D W A SPyType GenericAlloc() DA
Jepy TPFLAGS_HAVE_GC JEARA(EAHVEHC B REIES o
ST EST2%8, PyBaseObject_Type FHfiflPyobject_Del (),
inquiry PyTypeObject .tp_is_gec
CIpzEhE A mbeva A eI NI E 3 GUE F

B I 1m0 g B RTE SN R R SR A5 AT AR IR . FE— M DL, B3R el i 7 A A X X
FARMW tp_flags FB. APy _TPFLAGS_HAVE_GC KRR A RIWTAHE F b (E @A — S [ i
REME TESMESAHCRSEE], Hoh S E R SEBIA M AZ B I . 488 %zij%rﬁoﬁiﬁ'ﬁ
er g;;;ﬁ%ﬁ@%ﬂﬁ%% APREN 23R B 15 X ORI DS SE B, AR BRI 24 0R

[int tp_is_gc (PyObject *self); ]

(MR R ME—FEB R BRA Y . JTuRMPy Type Type & LT IRBRECRIX A 2 4 5 fieey K7
ok
I F B ol TR K .
WAE AL BN . WRZF Bl NULL, WIRHE Py TPFLAGS_HAVE_GC YE AR PIREM A
PyObject *PyTypeObject .tp_bases
FRA e .
UL BN Mk NULL FER o H sk Python REAESSAL 47 46 L B AR E

ST EISAIERZE, nPAMEM py_tp_bases # 1L KRB Py Type FromSpecwWithBases () WY bases
R0, WM SE0EA.

¢ ZHAPRATEGHSE D, ARIRFF tp_bases WA—IC4L, Python ff A5 K 4
we 15%1“37@&4% N — K .
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Aok :
EATFEA LA,
PyObject *PyTypeObject .tp_mro
B R AR T, ARBUA B IFIRTF VA object MENEEW, M 5 MM T «
W B MR NULL HP A H . Python REAESRAL AT 4 (LI JHFEE
oK :
EANFEASHIMK; ElilryType Ready () THEGEIN.
PyObject *PyTypeObject .tp_cache
WA . AUHE R EE ]
ok
XA BA SRR .
void ¥*PyTypeObject .tp_subclasses
—H T RN . WTREN TR HREL .
BURICT-ZEM 536 U ] Python J7k __subclasses__ ().

NN

A FEA AR
PyObject *PyTypeObject .tp_weaklist
5N, TR IZEAN R 55 . AR, RN .

TE 302 FRPY S TE: RN X T ERAS N R BXORE B 2 O NULL, BRSO T 85 51 H
& k. B A 55 5] R M R fF fE PyInterpreterstate bo W 2 2L C-API 8 iy #f
_PyObject_GET_WEAKREFS_LISTPTR () M ILER.

Bk :
X FBOR SR

destructor PyTypeObject .tp_del
Tz?&5¥ﬁﬁ% o ljﬁaﬂﬁfﬁ tp_finalize,

unsigned int Py TypeObject .tp_version_tag

MT RGN ZIEZAF . RNFREE .
ok :
XAFBA SRR .
destructor PyTypeObject .tp_£finalize
—/NAT R ) SE B R AL R A HR B . SRS A R

[void tp_finalize (PyObject *self); ]

WERBE T tp_finalize, MPRRERIAERAMERE SBIRTA N E—R. ERFhBERIESE A (R
SO FOMIRERS | B —i07 ) BURTEX QBRI BRI 2R, R E ST
FTWEAEERS | A Z BIBRH , CABG R E BT R R RAL T IR FARES

tp_finalize AW HZASMAIFHARE: B, MWEAERBALSSIIERMIAIT:
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(

{

}

L

static void
local_finalize (PyObject *self)

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */

PyErr_Fetch (&error_type, &error_value, &error_traceback);

/% coo ¥Y

/* Restore the saved exception. */
PyErr_Restore (error_type, error_value, error_traceback);

A OMETFEER, AER I BIR B LAY Python . tp_dealloc nfAMATRE Python ZARBIAM , T
AURBIEZM RILAE (WA RIBCN 5T EIEIR I —F53, WHXIEER AT BE P Zefk iy
I ARV BT B4 ) o X% Python AP iS5 A J& AL, [H)y tp_dealloc
RSB (GIL) . fEUR, ARBEHERART GO T ok B HiAh C 50 C+ FERIRFR , IR 24/ DR PR AE

VA tp_dealloc FRZRAE 4 B BE X G2 AN S PR IX 26 22 R AT Ar] B T5L
koK :
Bl R B,

Added in version 3.4.

TE 3.8 JUWBE T 7F 3.8 R Z BN B Py TPFLAGS_HAVE_FINALIZE JEARA BB T Bewi i . B
TEE AT XA

W%
DRI RREAL” (PEP 442)
vectorcallfunc PyTypeObject .tp_vectorcall

FF BRI 5998 F B9 vectorcall pR%R. /)36,

LUER

tp_vectorcall A NULL, BRHAVHHCHEMER _ new () R H

Aok :

EAFEASHIK,

Added in version 3.9:  (iXANFBEA 3.8 THEIFELE, (H2M 3.9 FFIATEA G
unsigned char Py TypeObject .tp_watched

RS . G208
Added in version 3.12.

12.3.6 EpAuER

FEfeg b, AE C RIS E SRR #2450, thiiedi, PyTypeobject

HPyType_Ready () FRWIH .
X ?Jt?rﬁlT'%f Python H ig S A S I ) S 2R FR i -
o SR HBEIA S BaiEul, MATRREMEH 2 EgK.

o BSKAG (EIFAFEATRSEB]) AR . AAHE

i BT B R AR R 42 SR

TR type.__call__ fvectorcall,
_init_ () BPEEA

)

SERAAE AR B E SO

& Python WS Bl 18 e R R 52 1)

o HSRADN R T AT E LR, HILEATA AL RS LRI,
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WAk, T PyTypeobject HUgNER GG 2 IR APL—5, DRAEAT 60 S 2R AR 3 gk
BRI X AE ¥ Python YURASIEA T4 156 -

12.3.7 KR
—PhiE s R A o) BRI o R, SERIFR SRR, B 5 Python (1) class iE)00E K2 K&t
. $eRBIPEE TPy TPFLAGS_HEAPTYPE JEFF.

%2 T IH B Py Type_Spec G R Py Type_FromSpec (), PyType_FromSpecWithBases (),
PyType_FromModuleAndSpec () B{PyType_FromMetaclass () LMo

124 BEwREDG

type PyNumberMethods

VRGP AT $5 0 B 5 ST AL BB R 5/ RSB A sl — e R X
BRI RO

ZERARE LA

typedef struct {

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_add;
nb_subtract;
nb_multiply;
nb_remainder;
nb_divmod;

ternaryfunc nb_power;

unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;

inquiry nb_.

bool;

unaryfunc nb_invert;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_1lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc

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;

T —10

124. WFrMREEE
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(M L—H)

binaryfunc nb_inplace_true_divide;
unaryfunc nb_index;
binaryfunc nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;
.

fiE:  BUH M= H R A A T A AR R R, LB E R (R0 A ERE
BOR T U SEB) o W B A T4 A B VEE0E SCERAE, WDBLE A= H o5& Fh 23 (1]
Py_NotImplemented, IR %EA T HAA RN EATLHGR [ NULL 35— FH .

#ilE): nb_reserved FEN Y154 M NULL, FEZ B4 H PR N nb_long, F¥E Python 3.0.1 H
M4 .

binaryfunc PyNumberMethods .nb_add
binaryfunc PyNumberMet hods .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 PyNumberMet hods.nb_or
unaryfunc PyNumberMethods.nb_int

void *PyNumberMethods.nb_reserved
unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMet hods .nb_inplace_add
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binaryfunc PyNumberMethods .nb_inplace_subtract
binaryfunc PyNumberMet hods.nb_inplace_multiply
binaryfunc PyNumberMethods.nb_inplace_remainder
ternaryfunc PyNumberMethods.nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift
binaryfunc PyNumberMethods.nb_inplace_rshift
binaryfunc PyNumberMethods .nb_inplace_and

binaryfunc PyNumberMet hods.nb_inplace_xor

binaryfunc PyNumberMethods.nb_inplace_or

binaryfunc PyNumberMethods .nb_floor_divide
binaryfunc PyNumberMethods .nb_true_divide

binaryfunc PyNumberMethods .nb_inplace_floor_divide
binaryfunc PyNumberMethods .nb_inplace_true_divide
unaryfunc PyNumberMet hods .nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

12.5 BN REHIF

type PyMappingMethods
KGR PR A 5 D0 R T SE RS NS ) BR A 15T . A =R
lenfunc PyMappingMethods.mp_length
KRB Py Mapping_Size () MPyObject_Size () (i, HRAMFMZES . WRIGEA E
SO JEE D A 37 AT B BEh NULL
binaryfunc PyMappingMethods.mp_subscript
Z B ¥ Wipyobject_GetItem() HlPySequence_GetSlice() i H, 3 H H 5

PyObject_GetItem() MM AYZ K. IS {7 06700 45 3 78 A PyMapping Check () bR ¥R 1]
1, fHNERPAH NULL,

objobjargproc PyMappingMethods .mp_ass_subscript
Z B BB Wipyobject_SetItem(), PyObject_Delltem(), PySequence_SetSlice ()

Mpysequence DelSlice() ffifl. BEHA H PyObject_SetItem() FHFE M4, H v 7]
PABE A NULL DABHER—AN4cH « MR BEAER A NULL, WX SRR S RES B IRE AT .
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12.6 FFIIXREHIF

type PySequenceMethods
SERURFEAT HE T R T S B S MUY eR B i L

lenfunc PySequenceMethods.sq_length

W Py Sequence_Size () MlPyObject_Size () B, HEGSENMEMNEL . CibgH
Filliitsg itemMlsg ass_item fENRAIEARG]S.

binaryfunc PySequenceMethods.sq_concat

B Hi Py Sequence_Concat () B IFF-RAMIARIZS . FE2l it nb_add # AT R EATIN
ZIREBSBHT + AT

ssizeargfunc PySequenceMethods.sq_repeat

BB Py Sequence_Repeat () P I RAMIENES . FE2ililiidnb_multiply RIATEL
EMRZ FERXPNT * 1BHAT.

ssizeargfunc PySequenceMethods.sq_item

WK Py Sequence_GetItem () Bt I RAMRIMNZES . el mp_subscript M{AIHAT
THEAEZ FERSWH TPyobject_GetItem () . BN DPIEFTEVAME Py Sequence_Check ()
PREGR ] 1, TR PASh NULL,

ARG SR T A AR AR s length HERIEHUETE, ERER NN IR BRI R
ERGSH L sq item, QIR sq_length Jy NULL, R[S AL IR AL

ssizeobjargproc PySequenceMethods.sq_ass_item

Bk i Py Sequence_setTtem () B H BB HIE NS4 . fEsiilidmp_ass_subscript ff
BLPAT I BIREA R AE L JE B BT PyObject _setItem() MpyObject _Delltem (). 4l
%XT%T?Z%%‘ H %ﬂﬂﬂﬂﬁ%)ﬂﬂﬁﬁﬂ—f PAGREF R NULL,

objobjproc PySequenceMethods.sq_contains

TR fikpySequence_Contains () I HAGMFEINZES . SRR DASRER NULL, FEBUIEOL
I PySequence_Contains () HF5# %75 HE K E]— VUL .

binaryfunc PySequenceMethods.sq_inplace_concat

IR E B Py Sequence_InPlaceConcat () i FHBRAHEMNES . BN S BB ENE D EE
B, FHHIR M. iZ*@ﬁTﬂbu%ﬁjﬂ NULL FEHE ML PySequence_InPlaceConcat () H[HiB
F|PySequence_Concat (). il dnb_inplace_add {8 g @(?}?ﬂﬁ*ﬁﬁﬂZ}zﬁ S
THRIREZEAT +=.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
W Ei Py Sequence_InPlaceRepeat () Bl RAMIFEMES . EN U BEEERE— P HE
B, FERFHGRI. AL AT PAGRER i NULL, FERUN UL T PySequence_InPlaceRepeat () ff[uliR

F|PySequence_Repeat (). TEZIRE Tnb inplace_multiply FE{vIf fﬁ(%}?f@[‘ﬁiZFb
ST RIS HAF *=.
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12.7 EpRX MR EVE

type PyBufferProcs

BEES A A 5 ) 22 o P30 Tl S BB R B e IR MSCE S 1 5t 5 R Gl [ 3 2l 0 X R 2%

getbufferproc PyBufferProcs.bf_getbuffer

JLATEE I GRS

[int (PyObject *exporter, Py_buffer *view, int flags); ]

QPR A 2 exporter (T SKAIHTE flags FFHEEH] view. BRHS (3) midh, MR ARSI AINAT AT B3R

(1) ARG e . WERAGE, W45 % BufferError, ¥ view—>obj % 4 NULL Jfi& 4]
_lo

(2) HFEHE RN T B
(3) I T IR UCEAY N BT Bt -
4) B view—>obj &N exporter I3 view—>obi,
(5) [l o,
MR exporter 2 Gh IXELAE Ty () HE B BL S A 1 — 40, AT DARE FH P Ah 2 % :
o B WSS BUOUE N  RRIFR view—>0b 3 BRI A HRHTEIA .

o FEM: G KR E [ B R A M B IRXT R . FEIE, view—>obJ KRR G5
A

view FPAEAFEIR S WA Rtk —37, SN TREE TR B G W SO 2 WL o R R &
A —i.

[ AEPy_buf fer SGEHE A ARG ) 1) N AR 8 T 5 th 7 FF e GR35 A R0E 2 A B AT TR 2% 07

format, shape, strides, suboffsets fllinternal X T 4% kUi HiZm.
PyBuffer FillInfo () $fty —Faes A 8547 Geu X [7] i 1EAff A BEHB BT AT 1 5R JE LAY R 3 5 =X
PyObject_GetBuffer () yEf X3 sk B 9% r iz 1 .

releasebufferproc PyBufferProcs.bf_releasebuffer

LR L2540 A:

[Void (PyObject *exporter, Py_buffer *view); J

AL HRE R o KGRI oK o AR TR BT 98, WPyBufferProcs.bf_releasebuffer
A[PASH NULL, ZEHAWEILR, CeR B AR E SCERE AT AR B AT 3 25 B -

(1) 328 I 1 PR AT HH R T e
(2) RN 0, WA KIERE] view BT

ST AE internal FEORICFKEM R LRI, R BORFHOREE , 107 2% 07 T 847 I
Mgk XA view ZHMEN

PR BRI, view->0b], B AKX EFEPyBuffer Release () WHBNGEMM (B %3G H T8
TEERGIH)

PyBuffer Release () sghlxi L BB 2% e .
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12.8 SLMREHIF

Added in version 3.5.

type PyAsyncMethods
ISR A4 8 1) 55 52 1 Sk s Mawaitable Flasynchronous iterator %40 BRI 54T .
SERL A SCANTR:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

UK L2544 A

[PyObject *am_await (PyObject *self);

R 0] R G b4t Ryiterator, BN HATPy Tter Check () MJRIA] 1,
TR X R R awaitable W SR P #515~ NULL,

unaryfunc PyAsyncMethods.am_aiter

I PR R 2244 0

[PyObject *am_aiter (PyObject *self);

WSTR[l —A~asynchronous iterator 35, W2 __anext__ () T#FE.
SR — A G T B 7 A2 R AP SO HeAl f57 7] 5l NULL.
unaryfunc PyAsyncMethods.am_anext

L BR B 2544

[PyObject *am_anext (PyObject *self);

WHGR Bl —>awaitable 35 . WS __anext () TEFEN . HAEAI AP NULL,
sendfunc PyAsyncMethods .am_send

VLRI E 4 A

[PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

WZ&HPyIter_Send() T . MWAEALAI N NULL,
Added in version 3.10.
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12.9 SR typedef

typedef PyObject *(*alloefune)(PyTypeObject *cls, Py_ssize_t nitems)

[E)F552 ABL )34, BLeREUW T B AR’ A4 B 5 AR AR AL T4 B . B 1 245 [l — AN F§ 1)
SRS LBIK R, W05, HAGAC SR NFETEET, BXfob_refent W 1 H¥fob_type
W type 4. WL cp_itemsize JIETMH, WXREob_size FEN KPR A nitems
T BN K ERN N tp_basicsize + nitems*tp_itemsize, FH& AF| sizeof (void*)
PIEEG FEHAMAE DL T, nitems KA 2P T NAERK BN R tp_basicsize.

U PR BN S RATAE I S BB den A B A, BOER S FEAS MAF A RZ AT s SR £p_new SR5E

typedef void (*destructor)(PyObject*)
[E)5& & ABI fl—4
typedef void (*£reefunc)(void*)
T Htp free,
typedef PyObject *(*newfunc)(PyObject*, PyObject*, PyObject*)
[E% 5 ABI {)—#4). # R tp_new.
typedef int (*initproc)(PyObject*, PyObject*, PyObject*)
[Ef&E ABLi—#5r. #F R ep_init,
typedef PyObject *(*reprfunc)(PyObject*)
B85 ABI [)—#54). 7 Rtp_repr.
typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
(Vg ABLf— 45 R A4 46 TR M .
typedef int (*setattrfunc)(PyObject *self, char *attr, PyObject *value)
[EVf7 ABL (1B, AR B @ ERIE . K value 25050 NULL MR IZ 81
typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
[EVfE 7 ABL{— 45 3R M4 TR M
B Htp_getattro,
typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
[EVf5E ABL Y. M e R ERIE . K value S50k NULL R FR1Z 8 1% -
sl tp_setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject*)
EfE % ABL —i4y. s Rtp_descr_get,
typedef int (*descrset func)(PyObject*, PyObject*, PyObject™*)
[EJfS 2 ABI [f—3R4). s Rtp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
EfE % ABL —i4y. s& Rtp_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
[ElfE 2 ABI [f—3R4y. s Rtp_richcompare,
typedef PyObject *(*getiterfunc)(PyObject*)
[ElfS 2 ABI [f—3B4). s Rtp_iter,
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typedef PyObject *(*iternext func)(PyObject*)
EfE & ABI [W—35R4). i Rtp_iternext,

typedef Py_ssize_t (*1lenfunc)(PyObject*)
[E)iE5E ABI f1—B4>

typedef int (*getbufferproc)(PyObject*, Py_buffer*, int)
[EVES e ABL[)—#B5r & 3.12 iRk F4s.

typedef void (*releasebufferproc)(PyObject*, Py_buffer*)
[EVfg5 ABI f)—3B45r & 3.12 Bk 45

typedef PyObject *(*unaryfunc)(PyObject*)
[EVig e ABI [1)—#B47.

typedef PyObject *(*binaryfunc)(PyObject*, PyObject*)
[EVE& e ABI [1)—#B43

typedef PySendResult (*sendfunc)(PyObject*, PyObject*, PyObject**)
7 Ham_send,

typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject™*)
SUE ABI I —7R4).

typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
[EJFS7E ABI f)—Ff4)

typedef int (*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
B ABI 1—ER43

typedef int (*objobjproc)(PyObject*, PyObject*)
[EVfg e ABI [—B47.

typedef int (fobjobjargproc)(PyObject*, PyObject*, PyObject*)
EfE 3 ABI f—3B4y

12.10 361

T2 28 Python S5 ST BN B JCP LR (R W RE S B BRI TR A 20N T A IR 2 b
L. BEARBUEZ R0, SEEAE B AR, 15215 defining-new-types FI new-types-topics.

—AEARRE SRR

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi
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YRATREIE 2 B3 S BRI A (AR BB IR ALY (3512 7E CPython AR FEH)

static PyTypeObject MyObject_Type

{

PyVarObject_HEAD_INIT (NULL,
"mymod.MyObject",

sizeof (MyObject),

OI
(destructor)myobj_dealloc,
OI

(reprfunc)myobj_repr,
0,

~ ~

~

~ N~ 0~

~

O O O O O O o O o
~

4

PyDoc_STR("My objects"),

~ N N N~ N~

~

N~ N N SN N O~ O~

O O O O O O O O OO oo oo o o
~

~

myobj_new,

bi

0)

tp_name */
tp_basicsize
tp _itemsize */
tp_dealloc */

*/

tp_vectorcall offset

tp_getattr */
tp_setattr */
tp_as_async */
tp _repr */

tp_as_number */

tp_as_sequence
tp_as_mapping
tp_hash */
tp_call */
tp_str */
tp_getattro */
tp_setattro */

*/
*/

tp_as_buffer */

tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare

tp_weaklistoffset

tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */
tp_descr_get
tp_descr_set
tp_dictoffset
tp_init */
tp_alloc */
tp_new */

*/
*/

*/
*/

*/

*/

—ANSCREREEIUN . LT ORI A s Y S

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type

PyVarObject_HEAD_INIT (NULL,
.tp_name = "mymod.MyObject",
.tp_basicsize
.tp_doc
.tp_flags
Py_TPFLAGS_HAVE_GC |

0)

= {

sizeof (MyObject),
PyDoc_STR ("My objects"),
Py_TPFLAGS_DEFAULT

| Py _TPFLAGS_BASETYPE |

Py_TPFLAGS_MANAGED_WEAKREF',

Py_TPFLAGS_MANAGED_DICT

(€ W)

12.10. 36
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EHE—5)
.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 RRERE TR BANBE VR A Py TPFLAGS_DISALLOW_INSTANTIATION JEAFANZESZE ({5 fH
FHE T %) 1Y str 28

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, O0)
.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

i fr] B ] I BE SR 25 R

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)
.tp_name = "mymod.MyObject",

bi

R TR] ALY AT ] AR R BE S e s S A

typedef struct {
PyObject_VAR_HEAD
const char *data[l];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

296 Chapter 12. JREIMXHF




The Python/C API, $[F) 3.12.3

1211 EXMREBZFHEIANIIR B

Python 3RS | ARG BCICRRI S MR 38 708 XS AA IR, MR BN G b R L 28
X5, ARAFFCERIGIEI AR, sk AR T (BT ARR) M5, Rt
BB i L

T AR, RAEX R Wep_flags F B W A 5Py TPFLAGS_HAVE_GC I # fit —
Ntp_ traverse ACFRESSEIN . WA LB TS, Rt e clear FISEHEL,

Py_TPFLAGS_HAVE_GC
WE T ARG AL S BLR N QAT A HAL SRR . R R I, T SO X R RN AR AT 4R

BN RT3 SR AT A A -

1. ZN R NIEL Sl PyObject_GC_New B{PyObject_GC_NewVar J4HEL.

2. WAL T A T RE AL S A AR S I F B, B PyObject GC_Track () .
[IRERY , PR A R AR AAT A TS JAL A AL -

L TES R E ARSI T BN, WA Pyobject _GC_UnTrack () .

2. WA Pyobject_GC_Del () BB RIIATT

B WERASEAESN T Py_TPFLAGS_HAVE_GC, WE /R E > —Atp_traverse 41
B L Ok B H— A AT R A .

MY Py Type_Ready () B H-LL M 0 1 X R BLHY APL WPy Type FromSpeciiithBases ()
B PyType_FromSpec () W AolEFctp_flags, tp_traverse Mltp_clear FE, U
FAZE R oK H SEIL T B AR VR 269 Bz 28 WA fUdE Py_TPFLAGS_HAVE_GC AR
3

PyObject_GC_New (TYPE, typeobj)

U T -Pyobject_New {H%E I TiRE T Py_TPFLAGS_HAVE_GC JEFRHIZHENT 4 .
PyObject_GC_NewVar (TYPE, typeobj, size)

5pyobject_NewVar R{MBEL FFi4E TPy _TPFLAGS HAVE GC TEFFHIZS 2N 4,
PyObject *PyUnstable_Object_GC_NewWithExtraData (PyTypeObject *type, size_t extra_size)

T LT APL, BT REE/INRUAS B A T VA A 5 bl o

Hpyobject GC_New BUMHESTEXIR A BIIHC extra_size N7 (fEtp_basicsize [REEAL) .
Wrpython X 547k Ab, SrBCHINAERERIEGAL A2

PSR S X R R, (HAE A L R WA 2 i Python SR EE.

B BERRBCRRIC o AR R B IR AR SE Bl 2 I P B A I BSCis AX BIL A 1o R Af o o 200 I v AR AR Y

FE, i pyvarobject flltp_itemsize,

Added in version 3.12.

PyObject_GC_Resize (TYPE, op, newsize)

i Pyobject _NewvVar Fi4rBitt SR/ N, iR EHEE AR /NGHYZEE TYPE* (X5 (F8 1415
C 2R siAE R IR ] NULL,
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op Wil PyVarobject* KA HAGEE M MNILES ITiBEE . newsize WPy ssize t JA,

void PyObject_GC_Track (PyObject *op)
[EVfE7e ABL )4y $EXT 5 op A SIS IR IR BRI B30 R Y o R QAL G IR B e A
TR0, PR s ol REAEAL I IMRTIT 461247 . FEtp_t raverse APHI A FBAENA UG, &
Z P BRI, 38 B AR S R R ORI O

int PyObject_IS_GC (PyObject *obj)
TSRS RS T B I AS SO B AR (R, IR ] 0,
TSR R HOR 8] 0 XSG Foyh g I [l e iE i o

int PyObject_GC_IsTracked (PyObject *op)

[EVfEE ABLI— 50 B 3.9 B Bl46. A2 op MR AL T GC Yl H. op H HIERRIR MIESE
ERMR [ 1, AR 0.

XZEP T Python (%Y gc.is_tracked().
Added in version 3.9.

int PyObject_GC_IsFinalized (PyObject *op)

[EVFEE ABLIY-— 53 & 3.9 A4S QR op WRIMZRBSELI T GC L H. op © AR M R 2425
D3R [E] 1, A5 ] 0.

X2 F Python B4l gc.is_finalized ().
Added in version 3.9.
void PyObject_GC_Del (void *op)
[Ef57E ABLf—#7r. il Pyobject _GC_New BPyObject GC_NewVar REHUIMLAM G NAT

void PyObject_GC_UnTrack (void *op)
[EViS 2 ABI [ — 4. M LIS B BRI R 2 X R A T AS B op XT 4. TR P DAYE JE AT 52 BT
WM Pyobject_GC_Track () PAXFH N A BB R ER XS RE A . B (cp_dealloc A)HR) V2
TEtp_traverse A I ATAR S B 2R A0 Hil R G T I R 5

TE 3.8 U SE ¥ : _PyObject_GC_TRACK () fl _PyObject_GC_UNTRACK () ZEMAH C API H &,

tp_traverse IR AT R RETE S .

typedef int (*visitproc)(PyObject *object, void *arg)
[EVige ABL Y5, fe4itp_traverse ACIRITHIAREIIHAL. object }R 754 P 5 BRIE DT 1) — A
W5, BEAESIN T tp_traverse AbHERY arg . Python #Z.0i F 241517 2 sR AL BLAAERS | Y
LA, ANTFE T E AT ST IR R AL

tp_traverse AEBLUAN R DA A

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)
[EVfE7 ABL B4y AT 2528 X G203 DT R 4. B A SE BN self T L340 S AR A X G208 ) visie
R, visit WTES 0 i &0 GRL 245 I BRAR P 1) arg fEL. visit B0 R AT NULL XPRAVE NS4
AR visit IR PIAEZAE, WZIE R 249 7 B ]

N T fifktp_traverse QEPRYSCHEL, Python 2t T — Ay vISIT() K. FHEMMXAE, ©H
W tp_traverse WIZBEAN44 K visit F arg .
void Py_VISIT (PyObject *0)

WA o Ak NULL, WIYEH visie [P1REEEL, MR SEC 0 Fll arg. MR visit 3R [A—ANHEZAE, MR [FHZAE .
RN EZ )G, to_traverse AABIREFHIERUF:

o
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-
static int

my_traverse (Noddy *self, visitproc visit, woid *arqg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

.

to_clear JPRRIF AN inquiry A, WIRXFGAAIAZ N NULL.
typedef int (*inquiry)(PyObject *self)

BV ABLI—i5r. ZFHEEAGI NG RN RATEFEII S, BRI e B %
PRI I o R EE R R , X G T IR R AU 2 A R CRREXS 51 R Py_DECREF ()
Tk o BRI I B RAEARERT | I RS, 53R SR A

12.11.1 =GR B RS R

XA C-APLHE T AT BR BT T 42 il B I ) iE 4T
Py_ssize_t PyGC_Collect (void)

[EIFE5E ABIL [ — 53 AT 58 A BRI, AR ER MUCES 2 R H % . (ER gc. collect ()
KTFMHPITE )

AR (8] E B + TETA I AN AT RO R R o ARSI [ e e A5 s EAESAAT [l DU S7 BTk
1] 0 FEBIIR IO ) 2 A AR IR S Wi 14 47 sys . unraisablehook. BMEREIALG| K

int PyGC_Enable (void)

EVfEE ABLEY—&R%r A 3.10 proN Bl46. B BRI es . 22T gc.enable () . REZHIAPIRES, 0
SRR 1 A .

Added in version 3.10.

int PyGC_Disable (void)

SC ABIL )54 B 3.10 Rk BA4E. SEHEIR RIS . LT gc.disable () . iR [EZ HIFPIRA,
0 NZEHT 1 NEH.

Added in version 3.10.

int PyGC_IsEnabled (void)

[Ef7E ABLIY 70 B 3.0 Bk Bl 4e. IR EIERIRES: KT go. isenabled () o R[4
HIRPIRZS, O AR 1 AR

Added in version 3.10.
12.11.2 ZighiiREERRE

% C-APLAL T DUR £ 1N T Al Bk s 5
void PyUnstable_GC_VisitObjects (gcvisitobjects_t callback, void *arg)

T LT APL, BT REAE/INRUASBEA T VA AT ) 2 4 bl o

TEASTRIG B SR GC MR G st T Ik callback . arg SWte 45 A callback (AR -
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B WSRO B (BGH) 2Bl P AT R AR E L

SR ez A T RS o A R B s AT [T R S EOR E SUAT N2 0y g il —
RGeS .

Added in version 3.12.

typedef int (*gevisitobjects_t)(PyObject *object, void *arg)
F f& #5PyUnstable GC_VisitObjects () W f M #

PyUnstable_GC_VisitObjects W) arg fHId. & [\ 0 DA 4k
R [BME H w9k R PR R el A ] A A 47 S R E LAY

Added in version 3.12.

@ﬁﬂ"]%’éﬂoarg 5 & 4
o5 [|] = N

300 Chapter 12. IR




cHAPTER 13

API #0 ABI iR A &35

CPython %1 PA K F 4E (macro) /A BRHRASE . wvER, ¥ESW 288 (built) BT B4, EIA—ER2
WA TEREE (run time) Fr(l A A HRAS

BRI AT APT FI ABI AR @ M i, il FC APLAS 2 1.
PY_MAJOR_VERSION
TE3.4.1a2 Y 3.
PY_MINOR_VERSION
JE 3.4.1a2 i 4,
PY_MICRO_VERSION
JE3.4.1a2 i 1.

PY_RELEASE_LEVEL

fF3.4.1a2 HJ a. 0xA U3 alpha g4, 0xB ft3 beta A, 0xC [EJEEffifE#RA . oxF AIFHR &
Hit o

PY RELEASE_SERIAL
T 3.4.1a2 WY 2. FBREHRAEE A .
PY_VERSION_HEX
ol 4 A5 (B B — L B Python fiUASEE
AR AT DA DA BRI HE o2 32 e R

ficiE  fx (KiW{LT#F (big endian order)) =% 3.4.1a2 FpME
1 1-8 PY _MAJOR_VERSION  0x03
2 9-16 PY_MINOR_VERSION  0x04
3 17-24 PY MICRO_VERSION  0x01
4 25-28 PY RELEASE LEVEL  OxA
29-32 PY RELEASE_SERIAL 0x2

Kt 3.4.1a2 {3 hexversion 0x030401a2, 3.10.0 {3 hexversion 0x030a00£0,
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BT RE el , B0 #1f PY_VERSION_HEX >= ...,
AT EIRFF ISPy Version HfT.
const unsigned long Py_Version

[EIFSE ABL ¥ — 05y @ 311 pac A B4, & 16 (1) B0 1 3 SORE B0 Python 77 BRIE UA 98, %X
Hipy VERSION_HEX HARMIF. EW&TERATERELM K Python A .

Added in version 3.11.
B #2312 224E Include/patchlevel.h,
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APPENDIX A

>>>

83X shell (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o AR RIS IR . FE— B VLR ZE A B AT (delimiter, BIFRSE. Jrffo%. IEHEHREL
=519%) [E8, SURTEREE —M4EHE (decorator) 4%, #L AREsUAGIE, H.B)5X shell HURMTH
¢ Python $27R°7 JC.

o Fi# Ellipsis,

— {7 % Python 2.x FEsUHSHE/E] Python 3.x FEAMEAY TH , B /2718 SR AHS S AU AAH A PR ACEE AL
BECE, T SRR 2 R 30 S BT 5 R i JER Fr AT T Al £ 24

2to3 FE 0] DABEME R X HEH DA 1ib2to3 il B4 T MBS A D8, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

%A REE (REE ABC) 4t T e Mu ik, 1EEduck-typing (B F2(E]) Mitdizc. Hh
BRI AT, B2 hasattr (), RIBMRERECREA MM SEER (Gl fEER 7% (magic method)) .
ABC [EJf][E#5E#% subclass (FHEE)) , EMEREEKEH S M class (JEE]), HA5HE isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python A #F £ [EE ) ABC, ARG (1F
collections.abc #i4H). #F (F£ numbers #ifH). &% ({F io #54H) I import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAMER abe fi4H A H O ABC,

annotation ([FJf)

jgﬁléﬁii;é%ﬁ class Bt . bR S 80l W EE AR B O BRE) . BRIEGL, B8 ARAEE npe hine (ZUEWE
)

TEFUATEE (runtime), [ ok e (EV R SRV REAF I, (ELAdiB . class JBMEA R XTI, & 20 (E)
f A AERAL class MY _annotations__ FFFRIE ML

#52(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥eh L h e ER . B
EVRR ) A B 7% 2 [E) annotations-howto.,
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argument (5]%})
W o IR BRI 43 funcrion (Bmethod ) WME.. 51 CA Wit :

* M4F 31 H (keyword argument): {EpRAIFM . DAGKET (identifier, B4 name=) BHEEAITIH,
i DA ** 121 dictionary (M) [EIRGEBEERS . M0, 3715 #ZPAT complex () MY
o 1 R 5 |

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

« 15 31 4K (positional argument): I BT W7 | . (0 WO — (7 | 08 RO A4
B, R () ARE * 2 fhierable (ATEVRYDPE) HROTCEMEMEE. BT, 3 1 5 ABRDA TPt
H 32 5

complex (3, 5)
complex (* (3, 5))

51 W e A ek R P I A B . BV SRS (R i e AR B, S (E calls Fofifi. 7ERE
R, AT AESE SR AR RN — A5 18 H S Ah (e s e 4 s 0

a2 BRI parameer (2%0) H . % LEE D5 #2822 ML, P& PEP 362,

asynchronous context manager (JE[FR]B5EEEPIZS)
— @ v] PAFE il async with PRIAC A T RIS 4, MESEM T FE __aenter_ () Al
__aexit__ () method (J7¥E) HFEHIH. H PEP 492 5] A.

asynchronous generator (JE[R]2B(EI4:2%)
— 1l & [a] {# asynchronous generator iterator (JE[EHEIAEFFEEE) MR R . BEHERRBE ML async
def & W FER L (coroutine function), HANFKZE M T vield BHNK, BEA M —FRF W R
async for [FIEMME.

B ATRE I S — AR E e g R =, EAE T TR Rn R $EA BEKRE
(asynchronous generator iterator), ¥ FRIEN) B EANENERE , AR H s HeE, ARG 3¢,

— AR EV 2R TR A await R, PAK async for fll async with PR,

asynchronous generator iterator (JEF]2BE)/: 25EICES)
—Aiil i asynchronous generator (EFEIEIESS) R ESTAIYH:.

& B —{Hasynchronous iterator (E[FHEUREY), B EVA __anext_ () method FIFNYE:, & [a]{H—{F
AR (awaitable object), YA HATIER A EESAY R T8, BN yield EH
s

B yield Y EEBART, ERCEMENTIRE (GG ESESE M E T K oy BAK) . EER S
EA ZEREVAS 1 __anext_ () BHER A S5 A RO ERE, & et m 1k ibhy #4535
1. H2[[E PEP 492 1 PEP 525,

asynchronous iterable (-] o[ [F{CH1:)
— AP, BEFPATE async for BRIAX P M. LHEREM _aiter_ () method [H] & —
B asynchronous iterator (EFIMEMER). B PEP 492 5] A,

asynchronous iterator (JE[FRIZBECRS)
—{HEAVE __aiter_ () fl__anext__ () method B¥){4. _ anext__ () WA —{Fawaitable (7]
EREIE) . async for ErTIERIAENERAY __anext_ () method ff AW S5 14, HEIE
5% stopAsyncIteration ffl4h. [ PEP 492 5] A,

attribute ()&M)
— (W B SE W A BB A, RZ AR 2 BB ad 1 (5 ) B 40 B i 3 = (dotted expression) /)44 Figi 2 I8 . @,
R o H—HE M a, RIEZEEITEREDA 0.0 BESHE.
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WER—EIEARE, & T4 A2 d identifiers JiT i 38 2 R EJFF (identifier) 198 M2 4 7T fiE
(g, BIANGE] setattr () o MRIEHEAE PR EEA O 70 PR ARAE I, 22 getattr ()
REAFE .

awaitable (W Z:55M1k)
—fE V] ATE await R PR AP R E— W coroutine (h#e), B2 —MA _await__ ()
method ¥4, JiE2[E PEP 492,

BDFL
Benevolent Dictator For Life (&S5 {"28M# %), X 4% Guido van Rossum, Python f{#l1E# .

binary file (- iEfiRER)
— 1 GEEIGE IR 8 A bytes-like objects (CBERLTTHERYINE) Wifile object (REZRMIE) . —HEAIAHREMGITH
DA (b, 'wh' B 'rb+ ') BHEREZE. sys.stdin.buffer. sys.stdout.buffer,
PAJ io.BytesIO fl gzip.GzipFile B,

w2 Eext file (CFHEE), ER—MHBEEFIRAA str WIFRERY.

borrowed reference (fi5H]Z14)
1 Python () C API 7, S 22— MY, Pz R sSEN A S M2 1.
WA DEEHE], & @ E— 2K H5 4 (dangling pointer). i, — K k73 FIYL (garbage collection)
W ARS BRI foc 15— Bl strong reference ([EIZBR), TA4Z 0 1F85E).

$borrowed reference WERY Py INCREF () AN B JEHh (in-place) ##([F[Elstrong reference &9 2 sk I
Bz A BEE I — R S A 2 B2 BigisEl. Py NewRef () pRZX AT A A ST — B i sirong

reference.,

bytes-like object (JEfsc4l:Hh#tl)
— 1l 32 % 4 &7 ¥ %€ (Buffer Protocol) H.REEJRE ty C-contiguous 3% 8 ¥ 4. B W45 G 1Y bytes.
bytearray fil array.array ¥, VAKHZE R memoryview Y. B IJCAHEY 0] N E
PR HECT ORI RS EAE B ORERAT . TR RS B socket (FHBE) ik

YR TR A R R P . IR SO & A Lo R [T s AL R el T
SR fE W LS bytearray, PAM bytearray ) memoryview, HAMEBEEIE —EAE
R REEA TS (THESE SN AR YIE]) b S 4% bytes, PAK bytes ¥4

memoryview,

bytecode ({i CZiTE)
Python {1 J5UAA TS € S ML (AL , 42 Python F5U7E CPython 1 BaSeh rFiAe 7otk . eyl
B G BB (21 pyc R, DLBEH U — IR EET TR (DA B 50
I ICAAE) . B [ PHFES (intermediate language) | 82 T4E— Ml virtual machine ([F1HEH%ES)
b, AR O R C AL TSR EN F TS (machine code). BEREIOIL, (A REALHA |k
SEPAEAN [ Python [EHEEME RS > BEMERY , tRREYE AR R ARAR Y Python 2 [R5 .

(L TCALAS 5 21 F AT DATE dis BRI ERA SO 4R 3] o

callable (n]WEnL 1)
—{{l callable & 1] PAREIFEIY 540024, WEnU B AT BEDA R AN — 45 18 (55 Rargument ) :

[callable(argumentl, argument2, argumentN) ]

— Al function BELILFE A ymethod HR & callable, — A BAE __call_ () J¥EMY class 22 B it 2 {1
callable,

callback ([A]If:)
VEEVS | #ept (EE 1) — B R X (subroutine) pRC, e A A1) A IR ] B Bl 7

class (J(E])
— P S AR . Class () 0 3838 5 & 1% method (1) 38, 154K method 7] PAYE
class [ EE ) b atEA T4 .
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class variable (KE[E/528%)
—H7E class TR EFE, HERZ LGETE class IR (GBI ZAE class (BB T) W& om s 8.

complex number ([EJ%)
—ERMAE M EEAR LT, I B iR g 2 B8 B A EE 2 A . [El#o 2 )
AL (1 T AR) MECBRS, IS ALE TR b g s (E) 1, 7E TR i85 (E) 5. Python [EJZ
THEMW R, CRARENERFRER: [FERREHE WA J i, flin3+13. A%
#% math BAAEI T RS R EIE, 35ETH cmath B, IS0 68 2 — A i R o ST fe .
MR REAE B RS e MR, IREIRT-ARREE /7T DA% b 205 e .

context manager (5E4RIZS)
— (AT AR with BRSO ARSI, MEREREFR _enter__ () Fl _exit__ ()
method &5l . #2[E PEP 343,

context variable (|i5BE%4%Y)
—{E s, HAAE T DUREE B SRS A AT . 38 BT 4% 38 f3% £7 [ (Thread-Local Storage),
FEH A, — s BE R R T2 T RE LA NFAME. SR, BIRES S, £ —MEfTssh e & s
ZARNEEE, MR B G, RAEEFTHYIER 2L (concurrent asynchronous task) H1, s
wheemBE]. ##2[E contextvars.,

contiguous (%)
R — 1 52 18 [ )2 C-contiguous 5% J& Fortran contiguous, HI|'& & fE ) Mg (R B2 #4581 . FE4E (zero-
dimensional) ¥ %&1E [ AR & C M Fortran contiguous. 7E—#E (one-dimensional) [#%1] 4, £-J8 H W /ELF RO
HE B A AR S, TR 7 21 BB IR R . 72 2 4 (multidimensional) C-contiguous [i%1 H1,
Fierr R AL N 7 B 4 I IRy, et — MR 5 | S Ak e, #RTT, 7E Fortran contiguous [#i%1H1,
SRR,

coroutine (1F%)
A 2 B (subroutine) f)—Fl HE R FEAITE . BIRR 22 o 3 (08 s ] S ol ate A (E VY ) — (T 1 ] B ol
i%tﬂo.b’v’ﬁ%ﬁfw\?:???%z:[ﬁ]H‘Jﬁﬁfﬁﬁ%ﬁ?ﬁiﬁ/\\ BHEAEE. EMAEELA asyne def BAXBE M. H
2 [F] PEP 492,

coroutine function (FLe&X)
— @[l fcorourine (EL) WLFIIR. —(EHFEMARAELL asyne def BukRBrEss, Ertaosg
await. async for fll async with BT . ST A PEP 492 5] A,

CPython
Python 72355 5 HAEE B /E (canonical implementation), #{#§fH{E python.org . [CPython | & {H#7sEAE
WAERFAE A, DAl 2 I BB LB RE S W ELAE, (9140 Jython B} IronPython.

decorator (ZH:fifize)

— (AR, EEhES AR, WECEMT Cwrapper FEVE, HiME I E-—H K X 1) 84 (function
transformation) ., g1 R 2 classmethod () fl staticmethod ().

Fetiianarik FUZ RN . DA W eh o0 SRAERR IR 2 S5 AU

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

L

Class WLAFEAHF RS, (EAETREILLBORE . BN EEig i E L4, w52 EekaUE s8R class E 5
AR SO

descriptor (HiiA%%)
{H5E5% T __get_ (). __set_ () B{__delete_ () method Fy¥{k. 21 class B {2 —(HH
WERRE, ERE R AT e B A R R . W, EH b SRS 5 e A Ry
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BHE a W class FHAP AR ZME b (W04, (HUAE b2 — R e, A E B A 2 method €1
WP, SRR 2 A BE AR 2 VR A HLAR Python () BSE, WIEEMEFL2habn s, SEIhiewifm=.
method. J&VE (property). class method. [EJfE method, DA ¥} super class (ACHHE)) B2,

B 18 4 method YT &M, w52 descriptors Bl iR # f TTHEH .

dictionary (4zilL)
— 11 B# Bt F 41 (associative array), oo (50 8 e g LT BIE . SV LR AR A A __hash__ () Al
__eq__ () method ¥4, #E Perl g TR EIAEE] (hash).

dictionary comprehension (il &)
—FE BN, AR 8 T B i B e e R, (B R B A SR DA 5 g ]
results = {n: n ** 2 for n in range (10)} @F4AE—fFd, BAE TH n B IE n
** 2, #2[E] comprehensions.

dictionary view (zHLEGHL)
# dict.keys (). dict.values() J dict.items () [FMEHAYHREETHAGH . EMRML TS
MR T H 1B R AR, L%Tm%ﬁﬁ%@]ﬂ% E?*ﬁﬁ“%fiﬂﬂh_ib A, 2 BB A g B e
#apy list (EE%)), A 1ist (dictview) . #52I[F dict-views.

docstring ([EI]H)
—{BIAE class, MBI T, EESE —EERGRBI R OR . MR THEEHATR G2, 3
B aimes ik, EA S class, SR __doc_ BYEd. B ENFE A AEHE
(introspection) [EVEF , A e /2 9 4 A (EVRH SO A7 At (0 5

duck-typing (W f-2%4[E])
—FEAE A RS, BN R B E AR e R A BRI AT BT A iR,
method 5§ J& 7 € B 40 b Pl 0 0] w4k (Fﬁﬂ%ﬁ%tﬂﬂ% (B8 7~ i HL i sfg —Eg 1, AR(E
E—Er—EE . ) HEEGE AR RE, KOsk shio R i 6E 3 £ 40 (polymorphic
Substltutlon) SR B BTG . R 2R (B o (5 type ) B isinstance () #THIEL. ({HJ2F
W, WBFRER U8 % & & 3aE (abstract base class) H@Fﬁ?ﬁo) SR, Bl E GEH hasattr ()
i, BUREAFP FEAEEH A .

EAFP

Easier to ask for forgiveness than permission. (7K R LFERFF AT S).) B WL Python 4 EUA
B B RSB A, [EFE % Gt B T A il . e AR 2 (E) ELPER i Ja , HRR
SEAFAERTZ 1) try Fl except BUAR . EBMTELFF 2 HAMEEE (B0 C) & RMLBYL JARS I T 5.

expression (i)
—BOT DA ERR ERYRE . DA, —MEEsr2Ue oy . 20, BVEIFIL, 5y ol ek gy
G AT B, IS S TT R R R ;ﬁinll:g/ﬁ\:’ﬁﬁnn s AFERZ, [EHEFFE R Python 75
FHEAEEE R AN —Lstatement (BIAR) ANREPAMEER R, BlU while. HA{H (assignment)
WA, AR EE .

extension module ($ 7¢HigH)
—fEPA C 8 C++ Sk AR, B ] Python [ty C API REEAZ.C J A i 5 R XS AT L H) .

f-string (f ‘=)
PA £ B E T [EIETER AR SO R E [f 2R |, R E ORI . i) PEP
498,

file object (F%Wit)
— (bl R P 2 5 1A 228 ] (file-oriented) APT (fill read () BY write () %F method) ZR¥EAEJEIE EIEAY
Yotk ARTERE R RS AT 3, B R o S B A A 2 R A B A R A A SRR (1
R A /. SO REE AR R . socket (). EE (pipe) %) WIFFHL. HHEW B REE 54
Z W1 (file-like object) B % R (stream) .

TEEE, A=EERY: R =g x %;%@IH’JLJE&#Q?@HK% 2. BB 1o B4
FRESE. BRI 2 M open O
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file-like object (JFik%dil)
file object (REZWIME) M IFIFET-

filesystem encoding and error handler (4% %4 U5 FIEE S Pl L)
Python it JTJ i) — Tl A A6 P11 85 ik BE PR 20, 2R AS SR B AR R B AL oCAH, AL Unicode % %)

i 22 2 40 A A 00 B R S BE U FRAR BT A /N 128 AL TCA . ANIRAE R A Hi g A Ay R L b AR s% , HI APT
B &% UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PRI A EASAE
ARG A SR SR HE pR 2

filesystem encoding and error handler (¥ & 2 % 4 f5 0 48 5% /% ¥ 8 =) & 7£ Python B I
HiPyConfig Read() Mg 3 KB B: 7 & [Flfilesystem_encoding, DA NPyConfig M B
Bfilesystem errors.

Higz(Fllocale encoding ([FIHHR1E )
finder (=-kE%%)
— (@, e g AE e import FURLAL Sk loader (FIALE)
¢ Python 3.3 BAlA, A MRS : TIRE F ¥ % (meta path finder) € {§i ] sys.meta_path,
M 344238 B S48 25 (path entry finder) €7f# [ sys.path_hooks.,
#H2(E PEP 302, PEP 420 71 PEP 451 DL T fif 58 £ A .
floor division (] T ILESRR:)
] T AR - 5 B e He I R O R Rk . 1 N B RE R ER T /. B, EE 11 /7 4

AL RE 2, # float (FREHED) EBIEFTEIER 2.75 A @HERE, (-11) // AEERE -3,
B2 -2.75 $lé TG4 2. 7 2([E PEP 238,

function ()
— AR B RS, B REE Y e S, ] DA R Sl 2 7| S, S s | ]
AR AT, i Elparameter (23%). method (J5%%:), PAMK function F2ffi

function annotation (XEIEE)
oF X 2 el o B f)—flannotarion ([EJRE) .

ek VR 3 ol R A [ER 7 - i, SE e X G a2 W int 5180, EEA—M int FEE:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

bR U E R REATE function FEEiA FEANRRE .
i % [Elvariable annotation F1 PEP 484, WA I REM k. BRERYRETET %, HiEs

annotations-howto,

future
future fFiARZ: from _ future_  import <feature>, @I5/R4HELn (I FHATLEAE Python R 3K
BT A PO U EEME A R BRESE , RS a i Bl i __future_ BHHNIFET feature (3
ft) TTREAME. i import MALAEIS B HORAE, R0T A R — 18 7 B0 2 B A2 il IRy o v i i 1) it
FEE P, DAREMRSE e (e AE) EERA Y6

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (b7l )
HRC AN P T, R AR . Python SUATRIR I, 2% S BT (reference counting) ,
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PA Bz — 1 R [E g IR o B 2 BR A 2 (reference cycle) A 47 B 17 3% [ #% (cyclic garbage collector) <5E A -
B3R A AT PASE R gc AAH 3 I T

generator ([E4:%%)
—A( € [n EH generator iterator ([E)Ag§EMCEE) MR, BEHEERG HIEHKER, EARKZEEOE
T yield #ERHN, AEEIAE—RIWME, =L@l R for FRE, miJ2PA next () X, RMHEHF
) —{FME -
18 AT AR FE s — RIS R, (EAE e, iR FoREA BERE., B HkE
F R EREREZE, Ol A se BHTeE, DABHR R
generator iterator ([FJA4:2$[F1CZS)
— i thgenerator ([E)A:%%) eAZ BT Y
B yield SRy, ERtiEM B ik (G s sl L e b iy y BAR) . wEA
ER2 IS, & I n oy A T (B SO VR T IR J 3 B A 1 ek A FEARTA] )
generator expression ([Ff: 2% 5K)
—H g EEC S HER R . EREERMGMIEEAERS, BHEE M for Th), M THELT
(I st e, o [ DA B — (S84 1 £ 4] Al EER G EANE e B4 2 H 1 :

u?F’

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (JZXIpFX,)
A8 i 28 o AL R 2, % o g AN ) i 2R (B A ) S o o 30 ) Rz o P OB R 2 42
72 A LI Sk (dispatch algorithm) 2(EJsE

Y5t 2 (Elsingle dispatch (B—3HBF) #gE3&H . functools.singledispatch () Hffi#efl PEP
443,

generic type (JZ¥I#I[E])
—(H e E 9 2 ¥ 1k. (parameterized) f{jrype (FUE]); 20 BSesBE], 52 1ist Ml dict. BEHH
1 [Flfe = M.

2Rz 0L RE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL
s [Flglobal interpreter lock (43 B 222584 ) -

global interpreter lock (43 i E8%$84)
CPython B4 I FH A, FH DARECRER R HOA — A T4 REWLAT Python [¥)byrecode ({7 TCHLAG) «
F AR (A5 R s @ AIE), W0 dict) H BT (concurrent access) [ &k, I
& TT PAfE 1L CPython [ EE1E . S B (M B e, @ (F B4R B4 5 I 2 #1474 (multi-threaded), {H
AR 2 ik b 2 SR PR A MRS REIEHR LAY — KB P17 (parallelism) .,

SR, A7 Lo oA, S R EE BRSO, BT O AT IR A e A [ & ST B
(computationally intensive) [{E R, B DAMEE: GIL. B4h, FE#AT VO Ky, GIL 482y fidi:.

W E S [RGBty (DATE R Al B B 3t %QHE’JE%%&) %3 O EAR S, W
[EE—fer B — R PR AR ISE N, S ErA TRk, — IR, HEOluE ARE A, S Ees
[ERr L, MM S A A

hash-based pyc (Zf[EEHER pyc)
— B {7 TCALAE (bytecode) B 77k, B 8 FH Ak (EVP 1T AN 2 S8 B IS DA i R Y e AR IS AU RE , 2HHfE -8 oA 3K
M. #52[E] pyc-invalidation.,

hashable (W] 3[EIf))
WA — A ENY, ZEEHAEGER F RS (EFR%E MM _hash__ () method), H.
Al A EA R (B __eq_ () method), HREIEHE—MH T 4 EE. s REM
SR TTRE 1, e M A A A EE .
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AL (hashability) (—E4{F 0 JiI 1 dictionary (5°#) HYBERIset (526r) AUME, HEIGLEERES
fEERAE HETAR G T A EHA

ﬁ%%uﬁ’ﬂ Python 7~ 1] 4 .i_%ﬁ:%KXET%.E/J T“B’Jﬁ%% ({5 4n list 5 dictionary) [EIARJE; MWiAH

sEZEes (Bt wple (JCAL) F frozenset) , HA R BMAYICE A HEER, ©MA S A 20 5EEK .
E%#Fzrzﬁ)ﬂ%ﬁnz class BB, HIlE LeP {4 g e I_W’EIEI’J BAMAE A LB AR & N FH A 1)
(AP MEE O e, e M aEEE R A4 B B MAY 1d(

IDLE
Python [}] Integrated Development and Learning Environment (%% & B #¢ Bl 2L 2 PE1E ), idle 20 LA 11 4
FRAS A ELREAR RS, B Python PAFMEEEAT A — B e b fit

immutable (An]%H1k)
— i BAAEEEN . AR P wple (JoAl) . BEYARARESIECER . TR
— (R R (B BB AT, RSB ST — R . B M B S ENE A M Jr, #5 SE2E £f
@, 40 dictionary (“H) Hfiy—fE .

import path (5] A#%1%)
—EAE (Bssteon ) WFIR, MmARLE B2 1E import BLALIE, & Hipath based finder (HEHAH
By Stady) BESBHMALIE. 78 import HIFH, MAIEYREH 2K H sys.path, EHHRTEM
(subpackage) 1l %, EHRAHERAALEMN __path__ @ik,

importing (5IA)
—fEEBAE . —(ERALH Y Python R UHS P AZ B ILIEAR , #0) — AL+ i) Python RexUHG T -

importer (5IA%})
— (i REE 4k AR BB finder (SF48i) tiloader (BALR) Y-

interactive ( H BiiY)
Wmmﬁﬁﬂﬁﬁﬁﬁﬁﬁ,E%ﬁ%ﬂ%ﬁﬁ%%%%ﬁ?ﬁ%A@ﬁﬁﬂLﬁT SLEPEATE M
EFIHEF EMmEER. REES python, RFTFEALMGE (FTREFE A RSN £ L) .
S ET A SR A RO R AR ER N i (RER(E help(x))

interpreted (Fi%0)
Python J& T B3G5 . MM aEan s, AN (1 [55) ] BE A etk , PRIEA (7 JC4LAS (bytecode) 4
%%‘%EI’J@T B RN IR R W A 0EA T, N TR IR MEM S ) — R TiE , AR FTE .. i
(nn G L.%) SRR S A E B / BREEENN, R e M A AR = A TR g . 52 Elinteractive
HENW

interpreter shutdown (273 BH)
& Python ELREAME ZURBAPARE, BEEEA— ﬁl‘h?ﬂiﬁ%ﬁx, TE I B M R i A B B R, it
zﬂ%ﬂ%@?ﬁ%.%z’k% B G ZRIFIE R =Dl %5 (garbage collector) . 15 BRI EE 6 & B 2 AU MRS
PRI (destructor) 55555 | ¥ [E] P (weakref callback), .ﬁﬁ Hrp R . o B P P B e A T i R e
BB G A, REE IR EETREARNEAER T (5 RABI1-2 0K X B A sl 2 e ) .

HAG A F 2R, 2 __main_ BUHEEPOESTHEIA T AHATE

iterable (n[[EfCH1t:)
— e R E)— ok e P R . ATIER R B ELE A P S A (52 1ist, st Al
tuple) FMIFLIEFHRE, B2 dict, # ‘{#WF DA AR IR & FREAEAT class 4, HZHIRLE class
ﬁ_iter_() method ﬁ%g‘rf/ﬁygqu@nce (Fﬁ]‘]) sy E]"J _getltem () meth0d7 Pz%'fﬁFTjEXET.
R

ERP AT R for [ERBMFF 2 HALTHEZ—E AT (zip O« map () ..)e F— @A BRI
VEES | i ELE AR iter () K, B GERZYOF R E—EESR. Jﬂ:lﬁ%%x.)ﬂﬁ/‘%r%‘~ﬁﬂﬁ
AT (one pass) . (I HEIRARRE, WHEA—EZIFNY iter () SAFTERERBYF. for B
R 1 B P S L g E@@ﬁ*@%ﬁ%@%iﬁﬁ@“%{ F A [EV R P AR A s [EACRE
Wiz Fliterator ([EVL#E) . sequence (JFEH) Flgenerator ([EVERS).
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iterator ([E/{t2%)

—fl TR 4 EEHEY EA A _ next_ () method (8 244 T BLEL TR next ()
GRF I E R S TEE B R SRR, Bl €r5]%8 sStopTteration filsh. BRE, %EUCERY
PREB I, MAEMEE _ next_ () method fifE—LIFNY , #HH &K 5[%F StopIteration,
REFUEA MM __iter_ () method, E&HEHENCEYIFAY, BroARMEIRZSEAE T ERD 2,
ELAT A K 22 o ) oAb T BV W R 35 . — (R EEA B 41, 2 B £ [E (multiple iteration
passes) (IFEFUHE . — AWM (B2 1ist) HERRMASEEEL iter () BRI for B H#
ek, #aBEAd—mMemmERss. SHERRER LS (ZREM) K, ReREEn—sER
Wl A . e R ER S, AR ARG

1 typeiter SCH AT DAFREN B 2 il
CPython F{fE4NEI:  CPython [EVRRIGHIN—HuA @rig ey [[EMUENA/EFR __iter_ () ) BIBLE.

key function ($EpHX,)
8t bR 2B 3T R 2 (collation function) & —fE AT IFAY (callable) PR, ‘& € [ml 8 —1 A HEJT (sorting) B
FEJF (ordering) M. BIA, locale.strxfrm () ¥ AREIE —{8 1 i e o HE w10 A HEF 8

Python HiiF 2 T H., #4532 DA R A A T Rl P 80 A X BEMEdE nin ()« max () .
sorted(). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

B R T DA S E SR . B4, str.lower () method W] RAFEEIAS 43 K /INES HEJT 19 4 R
Ao B, —MHERAWT A lambda EH A A, fIM0 lambda r: (r[0], r[2]). J5h,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () Eﬁ]

GRS R X (constructor). B AT ESLANGE SR X 61, w5 2 EWfTHET .

keyword argument ( B3 [%))
s Flargument (3]38).

lambda
B —expression (GEER) FrALSI—HE 44T ERR, (inline function), 5% B AT R . 757

lambda PR EEYE 2 lambda [parameters]: expression

LBYL
Look before you leap. ( =447, ) 1a 06 4 5 AU S e A7yl 25 4% 2 1, PR REHL IS EER . &
T EAS BLEAFP AT M, HERMRrO AL if BudETE.

TE—AZ AT, LBYL JraUa7E = 1 T4247) Z M5 T I (race condition) fy)al
B BIANPA A2 if key in mapping: return mappinglkeyl, AR5 —{EEAT 4870 HIH
ZARIBAEAAR 2T, 4 mapping HREER T key, WIazARzUHm & LA, & 18 R /& T DA 8 (lock) s
EAFP % i 77 X ACARED.

list (#i51)
—{l Python [Elidf)sequence (J¥51). EVEERH T2 list, & HEEHRIHALTE S h iy —{H[H51 (array)
MG — (A #4553 51 (linked list), [RIEFFIROCER 105 TR 2 O(1).

list comprehension (& %1% & E )
— T 2 g HL {7 5] PP ) A R A n 2, (5 P A SR DA— 1 list [ p 55 ¥k . result =
["{:#04x}'.format (x) for x in range (256) if x $ 2 == 0] @FHE—fFEE list, Hrp
f987 0 3] 255 & (L), FTA S8+ /SO 8 (0x..). i f T4 . IR, HI range (256)
W T TC R AR R

loader (%A Z¥)
—{H BEEF AR . T EE R —HAE) load_module () [ method (J7%:). #A B H 2
Blifinder (FAGgR) WIE. HZAMHFERE PEP 302, Bjitabsiract base class (5 HEREE) , #%2(E

importlib.abc.Loader,

locale encoding ([ I Zhi%)
7£ Unix |, ‘B2 LC_CTYPE &l EW gk, B PAH locale.setlocale (locale.LC_CTYPE,
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new_locale) RKE .

7E Windows |, B 2 ANSI A5 E (code page, flin "cpl252").,
FE Android 11 VxWorks |, Python i [f] "ut £-8" {EE] &I 4nfE .
locale.getencoding () W DA AREUS: [ 38 4 A

W5 2% filesystem encoding and error handler

magic method (k7 )5 ;)
special method ($5k5H) W—183EIE R R i .

mapping ()
— SR, B S IB AT BB AT R, BLRE B/ abstract base classes (3152 £ iCHEE]) 1, collections.
abc.Mapping B{ collections.abc.MutableMapping ff 3§ i B method, #&i ]t FE dict,
collections.defaultdict, collections.OrderedDict fl collections.Counter,

meta path finder (JCIEE=IES)
—MAL A #58 sys.meta_path Ifi [E ] finder (FH85). TCHICFRIRILLAEA B S48 % (path eniry
finder) #HB{EZ A .

B A TE R AR RGPS B AE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JciH[E])
—7& class /Y class, Class &8 A%E & g 57 —1# class 4 ff. — 1 class dictionary (F=#it), DA —1# base
class (FKME]) 5. Metaclass A% 08 M58, [E#SI#% class. KZEAY A A RERE
TR AR EAE. Python [RREZ AR S REEIE S H 5T metaclass, 414 354 oK
TEIL T H, (2T 2R, metaclass 1] DURAEEIR BEMMARE T £, EME s AR EEHEAAE
WM T AL A rE . BEEE . EEEAIEE (singleton), DA 2 HADAEH

42 &5 A DATE metaclasses 25 i 14k 2] .

method (Jji%)
—{RI7E class 2% B [Flgh 5 360 ph . An2E method fEEIEL class B4 11— BB Mg R0y, B S 4% i85 3%
T MBS Hargumen: (51%0) (51 BOBHYRE sel1f). #SE funcion (Ki3X) Finested
scope (FHIRVEHIIER) .

method resolution order (Jj 7. M IE)T)
D VERRATNE 72 A A R SR R S A T, base class (FLRKEE]) i@ )T . B Python F 2.3 JiT
HLEs I RS EE AR, S5 2(E python_2.3_mro,

module (Ei%H)

—{H &L Python 2 xUAG i) AL A% HEA7 (organizational unit) FMIF. BIALA — M 25, EUSEER
Python ¥{f:. KA e #E thimporting Bi#AE, HHAZ Python,

TS Epackage ().
module spec (FiZHBIF%)
—E % 2SS E, B RN EAAEZE Y import AH B &R, B 42 importlib.machinery.ModuleSpec
) — 1B
MRO
i 22 [Emethod resolution order (75 ¥EFENTIET ) o

mutable (W[5E47})
AT A B, BHERFEMN i O o SR SEimmuable (R EPT) .

named tuple (F%Ic4H)
fifift Tnamed tuple (47 7CA1) | J2HGE wple R ITAIFIS class, FLEH) W3] (indexable) JE3¢ 1
AT DA P42 J 1 SR A . e (E]EY, class 1 A] DA HAD AR 4
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5 [F g M Fl 2 named tuple, f33%H time.localtime () Fl os.stat () FE{HEMME. B—HH T2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

4% named tuple 2 EIZHE] (W EF1) . 5637, —{# named tuple 18, 1] DAYE— {1 IE KLY class & FE 58
3L, B class 287K H tuple, HEF T AMAL (named field) RITT . 5EH1Y class 7] AT T4
T PA#E K H typing.NamedTuple &, AT DA A T g ek =X (factory function) collections.
namedtuple () A, BERAHIEIN T —LEHIMY method, 5 L% method W] fE & 7E T 5 s [FIE
named tuple 7, MEEFLHNT.

namespace (i %23H)
SR AE I . 4% S T2 DA dictionary (FHL) B ECVE. A WA, At K EVE a4 25 1
AP (78 method ) A BLAR I 24 251 . dv s 25 RS b7 1k A fa il ss, RSB IAH AL,
W, izl builtins.open Hil os.open () it e MY fiv 4 23 W A1 B . i 4% 25 ] to s vh B
Tl [ A R W B AE B — R pR X, At vl s Pk v #st . BN, %5 random.seed () B
itertools.islice () AHHEHIFE R, SRS EEH random fil itertools MHAHAEEE,

namespace package (i Z23IMIE:)
—{{il PEP 420 package (£1}), ‘& HB1EE)I T2 (subpackage) [ —{H 254 - fiv 44 25 HI &4 1T REEA B AL
fodorik, T ELAMAREE PRI (Hregular package (EMEN), HEEMEEA _init__.py
B RS

w2 Emodule (Fi4H) .

nested scope ( HUREMIR)
fiE(E)22 I8 Mg 7E 3% (enclosing definition) H B8 B HE f1 . SR PRIE), — 1 pR 2C USRS o o) — 10 el =X P g
EF, HIeMaeE2 RNl r sl SR, fERREETN, SRE IR RN 2 R, T
VR . [tk s s e e B (B VP I b sl B A [ Bk, At S R 7 At 42 245 T PP R L
ME A . nonlocal 2 #AMNEEHEEITE A

new-style class (1A %i[E))
— W8 4, BRI BIAET A W class P48 U 1Y class &G 7658119 Python fiR A<+, HUAG Hr=C
class 7 g {#i il Python BB (). ZEKMILIAE, B/& __slots__. HifiiR#F (descriptor), J&PE (property).
__getattribute__ (). class method (ME[EIH¥:) # static method ([EIBEH ).

object (#1})
HARE (BrHuE) EieRMATE (method) MEMIERL. B HRIEMnew-style class (X HH(E])
M %% base class (FEHEE]) .

package (1})
—{[fl Python f¥jmodule (BigH), B0 AR S TH4H (submodule) 52 EFI) 1244 (subpackage). 7 I
ME, e A __path_ JEYER—H Python .

syt Eregular package (IEBIEN) Fllnamespace package (fy4 25 HEMF) -

parameter (Z4)
T function (PR =X) B method & 3% 1 Y — 1 iy 45 B 8% (named entity), T 45 P 3% pR X R [E 3 52 19—
Wargument (51%), sERLEE N2 M5 3. HAH A2 SoE
* positional-or-keyword (v B8 ) F5IH— (W] DAd e 12 F B2 AEE M 48 5 7 | SR n 5 [ 4.
1622 B TR, BIAnbA Ry foo F bar:

[def func (foo, bar=None): ... ]
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* positional-only (PEBRNOZE): FaM]—E e+ I AL E B ity 5 [ B fERERM S HIIRT U E
—f8 /o0, WURT PATERZ T OUHI T E SER O E 2 8, HIANLAR ) posonlyl 11 posonly2:

{def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only ({EBREAGET): 50— N GEARR S F bk 5 | . fEm=UE sz #d,
AT 5 B 0 B 2 B (var-positional parameter) B(@ HLALRY * S0, kAT DATE AR )7 & FefE R
B F28, HIMPATIA kw_onlyl 1 kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... ]

* var-positional (fEREWHAIE): FEW]—RREVMERF AR R A8 T | B (TEC W 2 Mok Z
WAL ES 2 Ah) . BB EREHS WA R T 8L ~ AGERN, BIILAT args:

[def func (*args, **kwargs): ... ]

* var-keyword (ALFWCRBHHET) : EWINT PRI T BB #7518 (TEC U 2 =2 )
MBS T5 M5 . ERSURERTEH S WA T E b o~ AGESR), Bl L m#sl i

kwargs,
ZWOTOAE IS | U B A SO R, U n] DAE)— S8R P i | e i TELRA

%%Zﬁﬁf%%[ﬂ@argumem (%I%() @%E N ﬁﬁﬁﬁ%#ﬁ‘:J%I%i%n%%ﬁZ FEE:‘ Egﬁ\ inspect.Parameter
class, function T i, DA PEP 362,

path entry (¥4#5iH )
teimport path. (3| ABAE) 0 (ERIE, Miparh based finder (GERBAERITMER) Fr2% ZAIRAT
$32 import HOKAL,

path entry finder (4750 H =B 2% )
W sys.path_hooks Hf{—1{f A FEIYH{4: (callable) (7 BI—1{f path entry hook) Fit [a/E i) —F& finder , &
FE AT PA—(fpath entry g PR .

B A R AR TE B A2 BEAE Y method, 752 (F] importlib.abe.PathEntryFinder,

path entry hook (pP&f%1HHTE)
1t sys.path_hooks F|FH 1) —{@ AT FEIY ) £F (callable), 7 & FN3E AATHE — 8 F¢ & Bpath entry g
PR, R B parh entry finder (B{IRIHH FARA) -

path based finder (J%Ji %15 =525 )
FEFRHY TUAAE F 48 82 (meta path finder) Z —, "B fE—{fimport path F1 {82441

path-like object (FHPRISHI1E)
—HRE R RGBSR B ] DR — R B8 str 5 bytes Y1, s —E
{E os.PathLike WEMYE. BB os. fspath () K, —fZX% os.PathLike W ERYE
A A EEIE] str 8 bytes R R FIKEE; 1M os.fsdecode () M os.fsencode () HIAMEIR H R
R str } bytes B4R . B PEP 519 5] A,

PEP
Python Enhancement Proposal (Python 34[EJ$222). PEP 22—k #HERA 3044, B REE) Python #HBEIR L%
#f, B2dHA Python [1)—H# D) REE % DI RERIFE 7 FIBEEE . PEP JER% BLPL L R B4R B i DA S e b2
ZEIRENEE R

PEP (77AE H I, R MEE GO fEAHE S . AL B A S B R A 7 RE . DA E A Python
ozt EsR ), S B AAY 3A%H] . PEP (Ol st Dy M B S .
#2([E PEP 1,

portion (%))

TR —HE AR (BT R AE—MH zip B ) , (B LA SR AEH (M iy 25 M £ (namespace
package) F FTERK, 4NfF PEP 420 FPESR.
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positional argument ({3 ¥4 5|4

52 (Flargument (5]35).

provisional API (¥47 API)

W4T APLIZHE, FEAE o ORI [ SR AH 251 (backwards compatibility) SR, #CRBEHERRY APL. BEZR
RO, HREEMutoREE T, M EERafERmEE, HRE oA BRERBE,
ARG Bl R A A I S (=R RN . S IR b U AP
A BIR B B R AR Pt ga s, B4 g8,

g A 4T AP, [ AR S T W iE [ RENRE TR — M B, 1)
SREr T ek — 1 AR A A R E DT %

T2 {1 30 A (A5 v o =X, B O TR TS BT A, T S R AR ) I P 25 B A R R A et Bl et . 7
2[F) PEP 411 T B 240 .

provisional package (¥11£:1k)

st [Flprovisional API (%47 API),

Python 3000

Pythonﬁ-x FHVA R ERE (RAAETRIER, H WSS 3 MW R EE AR 2, ) 1 m] DA 5 [
[ Py3k].

Pythonic (Python JEUK& )

—AAREE —BeAE A, M T Python A B S IOEUNGE, AN A R AR A
RS, (i, Python rhi iy —REEME MWL, RMH—MM for BuAs, H—MuERYF1IrG
TCRMEATEIE . 2 HAbRE = DEA SRS A, IT AR #AZ Python (¥ A IRF 6 6 — (L (E
WA A

-
for i in range(len(food)):

print (food[i])

HBZN, AR IAEERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (Pl %F5)

— i [ RE ], BRI AV TR R A b E 61 class, BRa(E method Y [ %
&1, 40 PEP 3155 Wiy iE s, R TR class T 5, FR5E 24 REELECY) (144 FRAR T -

p
>>> class C:

class D:
def meth (self) :
pass

>>> C.__ _qualname___

YCV

>>> C.D.__gualname_
IC.D'

>>> C.D.meth.___qualname_
'C.D.meth'

wRGRALAHRE, T ATRE & & (fully qualified name) j& F7R %A SE R B A B AR, AR AR
LM, Hlil email .mime.text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email .mime.text'
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reference count (Z2W314)
R — Y 2 BRI 2 BT R SR, B a9 RAECE (deallocated). A
e TR (immortal) | [EIHEA A € ool 8 i 2 st ., R GE RN SRR E. 21K
FHGE #AE Python RS A A F|, (HEEZCPython TAEMN — B #ICER . RS W] DARE Y
getrefcount () PREAREME—RERE P10 2 BEH.

regular package (FHI£F)
—fEEF package (£4F), Fl—MEE __init__.py HEMEE.

Yt 2Elnamespace package (fiv44 25 MEME) o

__slots__
Tclass.jBE’J~1EIEt i BB ECE S E OB A, DA FRE ] dictionary (F81L), R FUIE
B BERZ RO, (HEA Eﬁi&%ﬁﬁﬁﬂﬁﬁ)ﬂ I A A TR AE — (T P BA 48 (memory-critical)
F14) PR R 2 R A R B 9 2 U ED

sequence (J3E41)
—AWliterable (FJIEMCIME), Bi%iH _ getitem_ () special method (JpikF5¥E), i B #ET K%
TR T EER, EEFK T MM __len_ () method ZR[EHzZ)IFHMEE . —EHTHHFH
¥ list, str, tuple flbytes, i, MR dict BW¥$E _ getitem () fl__len_ (), {H
‘YR EIE B (mapping) WA 2541, HIEIA R 7 @ AL R A immutable 8, A & HEHL

4 H R HE(E] (abstract base class) collectlons abc.Sequence EFE T —ME Y E RN, I
NERININ _getltem ) fl__len_ (), #EWIINT count (). index (). __contains__ ()

__reversed__ Eﬂflﬂzﬁﬁﬁﬁlﬁ’ﬁi. DA register () #AREMEIE. 32 WRT5)
VA SO, nﬁﬁ%ﬁf?ﬂﬁkﬂ"ﬁ

set comprehension (454 %4 )
— MBI R, AR PTG T K, [E R AL S DA {1 set [n]fH,
results = {c for ¢ in 'abracadabra' if c not in 'abc'} €FAE—({FF set: {'r",
'd'y, FH2([F F| comprehensions

single dispatch (¥.—Jd))
generic funcion (JZZIpA) FHEER-—ERX, FEUL, FAEMSEEE N -5 8 BI(E.,

slice (YJ})
— {1, BB S Bsequence (7)) WHE—35 . B —BYI A B9 2 AT 5T (subscript
notation) [1, AEAH ZMH#T, NMAEMTZHMHEHE, Bl variable_name[1:3:5]. FEHGHE
(M) FroEmElRs, e slice Y4,

special method (¥55%J5i%)
— T @9 Python [ BN method, F A3 HAEZEIAT R @S, Blinhnyk. &7 method (1944 F
Err B EE AN 45 B2 Wil T IEE]. Special method 7 specialnames Fr A7 ZE4HEIHH .

statement (JiiA)
PR (suite, —(EFEMG [E]) PE9—5. BRI UG —{Rlexpression (FEE ),
BESHEBEY (Hlif. while Bf for) MEZMaiEY—.

static type checker ([FJEXIFIRAES)
i Python FEzUHEEI S HTHOSNEE TH., BEEIR ISR, B2MH TR EMRMEE. HaizERER
7= (type hints) DA typing #4H..

strong reference ([F/Z)
1¢ Python [f) C APL 1, [F12 UZ SIS IR, s ERA %2 BnREAisriEs . 8 2 s
WY Py INCREF () SOMEFEFIZ M. .%ﬁﬂgﬂ%ﬂﬁﬁf’y DECREF () FiEIZ M.

py_NewRef () MzUA] R EST — B EmEI2 . @%, ERBESROERSZ 6, YEEZE
S FE Py DECREF () Bz, PAREGRENR—M2 M.

g2 Eborrowed reference (f&2 M) .
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text encoding (3L )
Python H [ 5~ Ef 22— Unicode 2L (code point) )55 (#i[EFE U+0000 -- U+10FFFF 2 [H]). #Efd
FEEE L R, B AT IR E— A e AT 51

ﬂ%~1ﬁl$j$f?ﬁﬂ%&ﬁ:§ﬂﬁ?ﬂ, FRE) T4, A7 7040 7 5 88 v % - ep U RRE) [R5
(decoding)

A ZREARIFI SCTF P PSR A (codecs), EMBESRE [0 Mis 1.

text file (I}iﬁ%)
— (A REEEIRIE A str YHR—1 file object (FEZEWIME) . BH, CTFAEREE F2FR TCHE M
&6 (gﬂ{m (byte oriented datastream) [F1€r [ B fg i rext encoding (SCFHE) . SCFRERIIBITH . PLCF
B ('rrEk 'w) BEIAEZE. sys.stdin, sys.stdout PAK io.StringIO BEH.

FEEbinary file (Z3EMEZR), B —MEEEREBURNE A 15 T4 B 1+ (bytes-like object) RS SR
s

triple-quoted string ( =5 |9E[Fl =)
=S ]9% ) SEE]15E O WEEEA M7 . MR MEEA SRR G 57 5 f T 48
ShEhfie, (HERFEZIER, B EAE . MR DAYE T 5 H A 2 R BEE] (unescaped) (1) B35 |
SRR S5, M H BN T8 H #4570 (continuation character) ¥ F] ABS 21T, BT MEMRS
[EHH 7 E R A

type (%4(F])
—{# Python %#FE’JEA..KET A ESER A BRI R — R AE. — Y A L ET T DA
B __class__ JEMEAAFEL, HPA type (obj) KiGE.

type alias (JU[EIE%)

—EAER A FE, EES R E 2 44— B EREFRT (dentifier) AT .

HEIE L B 2 [Eli2 = (type hint) R4 . Bil40:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuplelint, int, int]]:
pass

.

ADARSGERK, BEEA AT

Color = tuple[int, int, int]

-

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

it 2[E typing fil PEP 484, 75 ILTIREMIHEIAR
type hint (ZI[ElHEA3)
—TMannotation ([EfE), EFE—MEE. — class J& ok — {0 b8 =X it 22 ok (o] 8 A TR L (ED.

RUFR R R, TR @4 Python [EVHIRYy, (HEMS{EIE D (El & % (staric type checkers) A,
[EIRETH B IDE 5¢ s RE sl 4x (completion) FITE A (refactoring).

AIEEAH. class JEEFIRE (R & Wit s) MBERR R, #50T DAMH typing. get_type_hints ()
RAFHL

i 2[E typing fll PEP 484, AL RERIHEIA -

universal newlines (3fi)HI[ElfT5C)
— T i w8 SCF U (text stream) [ 5K, @ AR Ir A B G [E)RRE)E]-— A7 B &5 )0 Unix 47 RBAEH] '\
n'. Windows &%l '\r\n' F1& 1 Macintosh &% '\r'. FHZ[F PEP 278 #1 PEP 3116, DA N H»
bytes.splitlines () W&,
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variable annotation (%ZI([FIF%)
— {5, class B M annotation ([EIRE) .

(R 8 Bk class Py, RO IR :

class C:
field: 'annotation'

SEWERRE B R EWR T (type hint): G0, SRS BEH GRS int (CBH) E:

[count: int = 0

VR e annassign TEE AT REAIOARRE.

52 function annotation (RERE) . PEP 484 Fl PEP 526, ¥& HWIhgemdiik. BAERNREE
Bk, 72 [E annotations-howto .,

virtual environment ([FJ3E5aEs)
— 1 1% 1 B B (cooperatively isolated) [ ¥4 TEI S, AERHE Python (%) I 2 Al i Fi #2205 DAL AT 8]
Python ##[EVEF:, i A G [H —(8 R &0 _L#EA T HoAh Python JE A2 A7 EEAE T8 .

Witz venv,
virtual machine ([E5ERERS)

— 54 RS AT E AU B (computer). Python [ [FEEME 28 Er3 AT Hbyrecode (HiJCHLRE) 422 it
B AT .

Zen of Python (Python Z[E])
Python gt 5 R BT B0 51 35, HLEIAA B R FEARAN G GG = . AR AT A 7E 1 B Ui X T
REA [import thisl] FRIIE.
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APPENDIX B

BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
REWFTAGE, HiyR/EE—ERE ABC RS B E . [F4F Python 15 T #FZ K A HAL A E L, Guido
e EEES.

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BOREA BB F1n wEE GPL &% 7

09.0%F 1.2 A 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 7§
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF 5
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =2
22 PAE 2.1.1 2001 £4- PSF 2

321


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

The Python/C API, $([) 3.12.3

#E): GPL AHZAEEIRFRIL/E1E GPL N #5[E Python. A% GPL, Fify ) Python FZHEHSH] DA 85 [E) & ik
RIHAS, AR A G 8 S IR IR . GPL AHZS I B HERLAS: Python WT DA% A HoA/E GPL T 85 [Efty ik
BRI (HEERERERIAT.

IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ERIE AT A

C.2 FANREMHLIEMFGXER Python I SHER

Python #CHFIEIA SR IZHE R B R PSF 42 AE &4

% Python 3.8.6 Filf, [EIWISCHhiyaisl, R AR, 298 HIZHE (dual licensed) i PSF #Z2HES
#1DA K Zero-Clause BSD 3% 4 .

AL Python H SRS R BLR AN R HE . S LR RENS & B SR AU — R i i . B E S8 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.12.3 §Y PSF 1% &1

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.12.3 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.3 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.12.3 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.

PSEF 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 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ) BEOPEN.COM B &

BEOPEN PYTHON BRVRBZHES K156 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.

BT 1)
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(R E—1)

6. This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.

Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a

trademark sense to endorse or promote products or services of Licensee, or any

third party. As an exception, the "BeOpen Python" logos available at

http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 ¥ PYTHON 1.6.1 g CNRI iR &#

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 THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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7. This License Agreement shall be governed by the federal intellectual property

law of the United States, including without limitation the federal copyright

law, and, to the extent such U.S. federal law does not apply, by the law of the

Commonwealth of Virginia, excluding Virginia's conflict of law provisions.

Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed

under the GNU General Public License (GPL), the law of the Commonwealth of

Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 & 1.2 gy CWI 1R{EEH

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 f}* PYTHON 3.12.3 [FlE3 442X &/ ZERO-CLAUSE BSD i%1E

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.
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C.3 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

random 4 JiE N ) _random C ##% 78 #2 =L & 7T PA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html f F#REIFEERAFERE. PAN 2 FEGRA SR sg g -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE BZ (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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. IN 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.

C.3.3 FEE ¥ socket JRIE

test.support.asynchat fl test.support.asyncore FAA SR :

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 &1

http.cookies HiZH L& DA AR :

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 #{TIEN

trace B W& DA
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 £ UUdecode &E=

uu AR AL AR RN -

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 ZEimig gy

xmlrpc.client BALEE AN

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

BT 1)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(M L—H)

C.3.8 test_epoll

test.test_epoll FAHM S PATEMN:

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 MLAL¥SHA kqueue 7 MIAL {5 LA A :

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

BT 1)
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(M L—H)
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {52540 % Marek Majkowski’ 37 Dan Bernstein [ SipHash24 {2 EAE. BOSAT
B

<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/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Hi dtoa

Python/dtoa.c R T C [ dioa Fl strtod B, FARAG C AR B 17 B M 2 5 B AEE). %A%
L 2f1H: B David M. Gay 8T IR ZHEZE, B BAER] PASE https://web.archive.org/web/20220517033456/http:
/lwww.netlib.org/fp/dtoa.c F#. 2009 4 3 H 16 H s 2= 04 IR iA 2265 DA URE B RZ Y -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*
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*

***********************************'k***************************/

C.3.12 OpenSSL

A2 OpenSSL e XA HAE3E R A M, W hashlib, posix. ssl. crypt Bl & € A4 THRHE
IEAh, Windows FI macOS fJ Python 44 f2 5 n] fE 40 & OpenSSL R sURHRGEIA, B AT Mt AE i [E]
OpenSSL #ZHERYEIAS . %77 OpenSSL 3.0 JUAN DA K i AT A (4 SE B A Ui ] Apache R AT v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

BT 1)
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"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

(BT —1)
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the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

Disclaimer of Warranty. Unless required by applicable law or

agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
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work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(M L—H)

C.3.13 expat

BRAEfE B pyexpat JEARFREE ——with-system-expat, #HREHFTEH—MHEE expat FIHHE ]

AR

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

BAEAE# B _ctypes BAUK N _ctypes AR EE] ——with-system-1ibffi, HHIZETEH
— S Tibf R A% i A e

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

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

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 {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

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

KrAEfE 73S decimal BiZHJE T _decimal C AR EE ——with-system-libmpdec, 75 HIEtE
A6 F—fHE)Er libmpdec bR (14 Ell A S 7

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.
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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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H|sXEH

test R HH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/cl14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% figh 2% (E) -

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 1 &H {# il SoX HZE Ry ¢771.c i E FHIFE R . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEPEACHD 2 Sun Microsystems, Inc. f)7 fit - il JC R BT o JH 7 AT DASE DL el A2 st P AR i
TRt .

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.

PR Sun JEACHS AP B AR 32 H 9 H. Sun Microsystems, Inc. 34 U4 PRI . HESE . &
A

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.

TEALATRE SR Sun Microsystems, Inc. JRXHEAIS A BRI s FOMAERRRIG . (08 R R 221
B, IR Sun CUBEAIRT A 4 K

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BEHIHMNEIZ ¢ uvloop 0.16 Hl IR A, HAELH MIT SZHEACHEE:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://github.com/MagicStack/uvloop/tree/v0.16.0
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Copyright © 2001-2023 Python Software Foundation {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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3l

':'"Eﬂ‘{?ﬂ]“ﬁi}? _PyInterpreterFrame (C struct), 184
....303 _PyInterpreterState_GetEvalFrameFunc (C
2t03, 303 function), 207
S>>, 303 _PyInterpreterState_SetEvalFrameFunc (C
_all_ (BHEH) 72 Junction), 291 .
_ dict_ (HAEM) 169 _PyObject_GetDictPtr (C function), 93
__doc__ (H#EM%) . 168 _PyObject_New (C function), 251
__file  (HE#EM) , 168,169 _PyObiject_NewVar (C function), 251
future_ 308 _PyTuple_Resize (C function), 151
__ import_ _thread
built-in function ([EI&EER) ,72 - E%’?ﬂ’ 204
__loader__ (H#LBM) ,168 RAEY
main _ PYVENV_LAUNCHER__, 225, 230
module (F4H) , 12 PATH, 12
%% 40,197,210, 211 PYTHONCOERCECLOCALE, 236
__name__ (f%%ﬂ/% ,ré) . 168, 169 PYTHONDEBUG, 194, 230
__package__ (7}7% #ﬂ}%/lﬁ) , 168 PYTHONDEVMODE, 226

PYVENV_LAUNCHER__, 225, 230 PYTHONDONTWRITEBYTECODE, 195, 233
_slots _’ 316 _ PYTHONDUMPREF'S, 226, 268
frozen (C struct), 75 PYTHONEXECUTABLE, 230
inittab (Cstruct), 75 PYTHONFAULTHANDLER, 226

_inittab.initfunc (C member), 75 PYTHONHASHSEED, 195, 227
_inittab.name (C member), 75 PYTHONHOME, 12, 195, 201, 227

_Py_c_diff (C function), 130 PYTHONINSPECT, 195, 228

Py_c_negq (C function), 130 PYTHONINTMAXSTRDIGITS, 228
_Py_c_pow (C function), 130 PYTHONIOENCODING, 198, 232
_Py_c_prod(CflmcliOI;) 130 PYTHONLEGACYWINDOWSFSENCODING, 196,

_Py_c_quot (C function), 130 221
Py_c_sum (C function), 130 PYTHONLEGACYWINDOWSSTDIO, 196, 228

_Py_TInitializeMain (C function), 238 PYTHONMALLOC’\ 242,245, 247 )
_Py_NoneStruct (Cvar), 252 PYTHONMALLOC™ (] LEE

_PyBytes_Resize (C function), 133 " PYTHONMALLOC=malloc", 249
_PyCFunctionFast (C type), 254 PYTHONMALLOCSTATS, 229, 242
_PyCFunctionFastWithKeywords (Ctype), 254 PYTHONNODEBUGRANGES, 225
_PyCode_GetExtra (C &) , 167 PYTHONNOUSERSITE, 196, 233
_PyCode_SetExtra (C @ﬁ) , 167 PYTHONOPTIMIZE, 196, 229

_PyEval_RequestCodeExtraIndex (C & &) , PYTHONPATH, 12, 195, 229
166 PYTHONPERFSUPPORT, 232

PYTHONPLATLIBDIR, 229
PYTHONPROFILEIMPORTTIME, 228

_PyFrameEvalFunction (C type), 207
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PYTHONPYCACHEPREFIX, 231
PYTHONSAFEPATH, 224
PYTHONTRACEMALLOC, 232
PYTHONUNBUFFERED, 197, 225
PYTHONUTFS, 221, 236
PYTHONVERBOSE, 197, 233
PYTHONWARNINGS, 233

A

abort (C ®=) ,72
abs
built-in function ([FJZZR) , 101

abstract base class (£ & EHEE]) , 303

allocfunc (C type), 293

annotation ([Ef&) , 303

argument (3%) ,304

argv (sys #&w) , 200

ascii

bulit-in function (ﬁ@iﬁ) ,93

asynchronous context manager (fiFfﬁ]*/F‘f%i%
EHE) 304

asynchronous generator iterator (3 [ #
B4 BERE) 304

asynchronous generator ([ FEE %) , 304

asynchronous iterable (ﬁ?ﬁ]*}"’]‘ﬁ%ﬁ:) s
304

asynchronous iterator (FREFEREZE) ,304

attribute (JBM) , 304

awaitable (T&4&5474) ,305

B

BDFL, 305
binary file (ZiEffF%£) , 305
binaryfunc (C type), 294
borrowed reference (fEH%E) ,305
buffer interface (BHNH)
(7% Rt 2) , 108
buffer object (EEMH)
(7 A& ), 108
buffer protocol (& E) ,108
built-in function ([EZ &)
__import__,72
abs, 101
classmethod, 256
compile (#43) ,73
divmod, 101
float, 103
hash (3([F) ,271
int, 103
len, 106, 153, 156, 159
pow, 101, 103
repr, 271
staticmethod, 256
tuple (J#l) , 154

built-in function (HZ®ER)
len, 104
tuple (J0#4) , 105
builtins (3%)
module (f#H) , 12
#4H, 197,210,211
bulit-in function ([ElZ &)
ascii, 93
bytes (fLt#l) ,93
hash (3k[F)) ,94
len, 94
repr, 93
type (E[E) ,94
bytearray (fLGA[EF])
object (##) ,133
bytecode (ﬁﬁj?‘ﬂf’%) , 305
bytes-like object (ML EYH) ,305
bytes (fr4&l)
bulit-in function ([EZEZR) ,93
object (##) , 131

C

callable (F=Eef4y4E) |, 305
callback ([E™) ,305
calloc (C &) ,241
Capsule

object (##) , 180
C-contiguous (C HZH) , 111,306
class variable (FE#%) ,306
classmethod

built-in function (FZZR) ,256
class (H[E) , 305
cleanup functions (FHEERX) ,72
close (os ##WH) ,211
CO_FUTURE_DIVISION (C var), 47
code object (FERHEHH) , 164
compile (#3%)

built-in function (EZEZER) ,73
complex number ([El#) ,306

object (4#) ,129
context manager ([FEEHEE) ,306
context variable (FEHE2#) , 306
contiguous (FE&H) , 111,306
copyright (sys ##W#) , 200
coroutine function (HHEER) ,306
coroutine (##) , 306
CPython, 306

D

decorator (FE4E) ,306
descrget func (C type), 293
descriptor (###) ,306
descrsetfunc (Ctype), 293
destructor (Ctype), 293

344

EL]



The Python/C API, $[F) 3.12.3

T

dictionary comprehension (FH 4 AEE) , getbufferproc (Ctype), 294

T
307 getiterfunc (C type), 293

dictionary view (FH#ApiH) ,307 getter (C type), 260
dictionary (F4#) ,307 GIL, 309

object (##) , 155 global interpreter lock(4 B EE%4),202,
divmod 309

built-in function ([ElZEZER) , 101
docstring (B F &) , 307 H
duck-typing (¥ FAI[E]) , 307 hash-based pyc ([[EZEH#EH pyc) , 309

hashable (T#[EH) , 309

E hashfunc (C type), 293
EAFP, 307 hash (#[F)
EOFError ([EJZHF4)) , 168 built-in function (FZZER) ,271
exc_info (sys ##lw#) ,10 bulit-in function (Bl &) , 9%

executable (sys ##¥) , 199
exit (C ®=R) ,72 |

expression (EHR) ,307 IDLE, 310
extension module (FHAELL) , 307 immutable (RA&4#) ,310
import path (B AE/E) ,310
F importer (B|A#) ,310
f-string (f &) ,307 importing (3| A\) , 310
file object (#ZEWH) ,307 incr_item(), 11,12
file-like object (¥fEZWH) ,308 initproc (Ctype), 293
filesystem encoding and error handler inquiry (C type), 299
(BEZAG B REERR) , 308 instancemethod
file (%) object (##) , 162
object (##) , 167 int
finder (g %) ,308 built-in function ([E&E &) , 103
float integer (%)
built-in function ([FZZ=) ,103 object (##) ,123
floating point (V%) interactive (Z#H) ,310
object (4#F) , 127 interpreted (H#EH) ,310
floor division (| FBUEKE) , 308 interpreter lock (HFEZE4) , 202
Fortran contiguous (Fortran ##H ) , 111, interpreter shutdown (EZEFH) ,310
306 iterable (FE/RH) ,310
freefunc (C type), 293 iterator ([Ef#) ,311
free (C ®R) ,241 iternextfunc (C fype), 293
freeze utility (B&LE) ,75
frozenset (H&EHEE) K
object (#1f) ,158 key function (#®=R) ,311
function annotation (& Z[Ff&) , 308 KeyboardInterrupt ([EJZ#4) , 60,61
function (&) ,308 keyword argument (B85 3|%) ,311
object (##) , 160
G L
lambda, 311
garbage collection (FIFEUK) , 308 LBYL, 311
gcvisitobjects_t (Ctype), 300 len
generator expression ([EH4FEHK) ,309 built-in function ([FJZ & &) , 106, 153,
generator iterator ([FJ4HBEFREZE) , 309 156, 159
generator ([El4 ) ,309 built-in function (HEZR) , 104
generic function (ZA#R) , 309 bulit-in function ([EJ&E &) ,9%4
generic type (ZAAF) ,309 lenfunc (C type), 294
getattrfunc (C type), 293 list comprehension (B7F|%&EH) ,311

getattrofunc (Ctype), 293
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list (&%) ,311

object (4#) ,153
loader (#AH) ,311
locale encoding (B 47 ) ,311
lock, interpreter (44. HEH) ,202
long integer (&E#)

object (4#) ,123
LONG_MAX (C E#) ,124

M
magic

method (F i) ,312
magic method (BT Fi&) ,312
main (), 198, 200
malloc (C ®R) ,241
mapping (#8k) , 312

object (##) , 155
memoryview (FLIERARE)

object (##) , 179
meta path finder (TTEEFE) ,312
metaclass (TTHE]) , 312
METH_CLASS (C macro), 256
METH_COEXIST (C macro), 256
METH_FASTCALL (C macro), 255
METH_KEYWORDS (C macro), 255
METH_METHOD (C macro), 255
METH_NOARGS (C macro), 255
METH_O (C macro), 256
METH_STATIC (C macro), 256
METH_VARARGS (C macro), 255
method resolution order (FEMATIEF),312
MethodType (types #AHLF) , 160, 163, 168
method (F¥) ,312

magic, 312

object (4#) ,163

special, 316
module spec (HAAMAE) ,312
modules (sys &) , 72,197
module (##1) , 312

__main__ ,12

builtins ([Fl&) , 12

object (H4) , 168

search (##) path (L&) ,12

signal (Eﬂ,?j}%) , 60, 61

sys, 12
MRO, 312
mutable (&Y H) , 312

N

named tuple (W%ﬁj?ﬂ) , 312
namespace package (ﬁz‘%??ﬂ'ﬂé{ﬁ}:) , 313
namespace (@& =/) ,313

nested scope (iﬁﬁkﬁ;}ﬂﬁ@) , 313
new-style class (F=%[E]) , 313

newfunc (C type), 293
None
object (##) , 123
numeric ()
object (##) ,123

O

object (##)
module (##) , 168
object (##) ,313
bytearray (fLGALEZ]) ,133
bytes (fLj#l) , 131
Capsule, 180
code (F&#) , 164
complex number ([EJ#) ,129
dictionary (FH#) ,155
file (%) ,167
floating point (V#Z) , 127
frozenset (H#EHE4A) , 158
function (® =) , 160
instancemethod, 162
integer (%#%r) ,123
list (&%) ,153
long integer (&%) ,123
mapping (##k) , 155
memoryview (LIEEAE) ,179
method (F&) , 163
None, 123
numeric (#({&) ,123
sequence (%) , 131
set (£4) ,158
tuple (Ju#l) , 151
type (R[E) ,7,117
objobjargproc (C type), 294
objobijproc (C type), 294
overflowError (WZEFIH) , 124126

P

package variable (B4 %)
_all ,72

package (&) ,313
parameter (%%) ,313

PATH, 12
path based finder (ERBLWFHE) 314
path entry finder (BRIEE ZH%E) ,314

path entry hook (BB H[E]) ,314
path entry (BEIEE) ,314
path-like object (¥ELE4H) ,314
path (sys ###) , 12,197,199
path (#1%)
module (f4l) search (#%) ,12
M4l search (#F) ,197,199
PEP, 314
platform (sys ##F) ,200
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portion (#4) ,314
positional argument ({r %3 #) ,315
pow

built-in function ([FZZ=) , 101,103
provisional API (¥ 4T API) ,315
provisional package (¥{TEH) ,315
Py_ABS (C macro), 4
Py_AddPendingCall (C function), 212
Py_ALWAYS_INLINE (C macro), 4
Py_AtExit (C function), 72
Py_AUDIT_READ (C macro), 258
Py_AuditHookFunction (C type), 72
Py_BEGIN_ALLOW_THREADS (C macro), 205
Py_BEGIN_ALLOW_THREADS (C E#) ,202
Py_BLOCK_THREADS (C macro), 205
Py_buffer (Ctype), 108
Py_buffer.buf (C member), 108
Py_buffer.format (C member), 109
Py_buffer.internal (C member), 110
Py_buffer.itemsize (C member), 109
Py_buffer.len (C member), 109
Py_buffer.ndim (C member), 109
Py_buffer.obj (C member), 109
Py_buffer.readonly (C member), 109
Py_buffer.shape (C member), 109
Py_buffer.strides (C member), 109
Py_buffer.suboffsets (C member), 110
Py_BuildvValue (C function), 82
Py_BytesMain (C function), 43
Py_BytesWarningFlag (Cvar), 194
Py_CHARMASK (C macro), 5
Py_CLEAR (C function), 50
Py_CompileString (C function), 45
Py_CompileStringExFlags (C function), 46
Py_CompileStringFlags (C function), 45
Py_CompileStringObject (C function), 45
Py_CompileString (C ®E=) ,46
Py_complex (C type), 130
Py_DEBUG (C macro), 13
Py_DebugFlag (Cvar), 194
Py_DecodeLocale (C function), 68
Py_DECREF (C function), 50
Py_DecRef (C function), 51
Py_DECREF (C ®=#R) ,7
Py_DEPRECATED (C macro), 5
Py_DontWriteBytecodeFlag (C var), 194
Py_Ellipsis (Cvar), 179
Py_EncodeLocale (C function), 69
Py_END_ALLOW_THREADS (C macro), 205
Py_END_ALLOW_THREADS (C E#) ,202
Py_EndInterpreter (C function), 211
Py_EnterRecursiveCall (C function), 64
Py_EQ (C macro), 279
Py_eval_input (Cvar), 46

Py_Exit (C function), 72
Py_ExitStatusException (C function), 219
Py_False (Cvar), 127

Py_FatalError (C function), 72
Py_FatalError (), 200
Py_FdIsInteractive (C function), 67
Py_file_input (Cvar), 46

Py_Finalize (C function), 198
Py_FinalizeEx (C function), 197
Py_FinalizeEx (C ®=) ,72,197,210,211
Py_FrozenFlag (Cvar), 195

Py_GE (C macro), 279

Py_GenericAlias (C function), 190
Py_GenericAliasType (Cvar), 191
Py_GetArgcArgv (C function), 238
Py_GetBuildInfo (C function), 200
Py_GetCompiler (C function), 200
Py_GetCopyright (C function), 200
Py_GETENV (C macro), 5
Py_GetExecPrefix (C function), 199
Py_GetExecPrefix (C ®HR) ,12
Py_GetPath (C function), 199

Py_GetPath (), 198, 199

Py_GetPath (C ®=R) ,12
Py_GetPlatform (C function), 200
Py_GetPrefix (C function), 198
Py_GetPrefix (C ®=#) ,12
Py_GetProgramFullPath (C function), 199
Py_GetProgramFullPath (C & Eh) , 12
Py_GetProgramName (C function), 198
Py_GetPythonHome (C function), 201
Py_GetVersion (C function), 200

Py_GT (C macro), 279

Py_hash_t (Ctype), 86
Py_HashRandomizationFlag (C var), 195
Py_IgnoreEnvironmentFlag (Cvar), 195
Py_INCREF (C function), 49

Py_IncRef (C function), 51

Py_INCREF (C ®=R) .7
Py_Initialize (C function), 197
Py_Initialize(), 198
Py_InitializeEx (C function), 197
Py_InitializeFromConfig (C function), 234
Py_Initialize (C ®=R) , 12,210
Py_InspectFlag (Cvar), 195
Py_InteractiveFlag (Cvar), 195

Py_1Is (C function), 252

Py_IS_TYPE (C function), 253

Py_IsFalse (C function), 253
Py_IsInitialized (C function), 197
Py_IsInitialized (C ®=R) ,12
Py_IsNone (C function), 252
Py_IsolatedFlag (Cvar), 195
Py_IsTrue (C function), 253
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Py_LE (C macro), 279

Py_LeaveRecursiveCall (C function), 64
Py_LegacyWindowsFSEncodingFlag (Cvar), 195
Py_LegacyWindowsStdioFlag (C var), 196
Py_LIMITED_APTI (C macro), 16

Py_LT (C macro), 279

Py_Main (C function), 43

PY_MAJOR_VERSION (C macro), 301

Py_MAX (C macro), 5

Py_MEMBER_SIZE (C macro), 5
PY_MICRO_VERSION (C macro), 301

Py_MIN (C macro), 5

PY_MINOR_VERSION (C macro), 301
Py_mod_create (Cmacro), 171

Py_mod_exec (C macro), 172
Py_mod_multiple_interpreters (Cmacro), 172

Py_SET_TYPE (C function), 253
Py_SetPath (C function), 199
Py_SetPath (), 199
Py_SetProgramName (C function), 198
Py_SetProgramName (), 197199
Py_SetProgramName (C ®=) ,12
Py_SetPythonHome (C function), 201
Py_SETREF (C macro), 51
Py_SetStandardStreamkEncoding (C function),
198
Py_single_input (C var), 46
Py_SIZE (C function), 253
Py_ssize_t (Ctype), 10
PY_SSIZE_T MAX (C E#) ,125
Py_STRINGIFY (C macro), 5
Py_T_BOOL (C macro), 259

Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTEP_T_BYTE (C macro), 259

(C macro), 172
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
(C macro), 172
Py_MOD_PER_INTERPRETER_GIL_SUPPORTED (C
macro), 172
Py_NE (C macro), 279
Py_NewInterpreter (C function), 211
Py_NewInterpreterFromConfig (C function),210
Py_NewRef (C function), 50
Py_NO_INLINE (C macro), 5
Py_None (Cvar), 123
Py_NoSiteFlag (Cvar), 196
Py_NotImplemented (C var), 91
Py_NoUserSiteDirectory (Cvar), 196
Py_OptimizeFlag (Cvar), 196
Py_PrelInitialize (C function), 222
Py_PreInitializeFromArgs (C function), 222
Py_PreInitializeFromBytesArgs (C function),
222
Py_PRINT_RAW (C macro), 91
Py_PRINT_RAW (C E#) ,168
Py_QuietFlag (Cvar), 196
Py_READONLY (C macro), 258
Py_REFCNT (C function), 49
Py_RELATIVE_OFFSET (C macro), 258
PY_RELEASE_LEVEL (C macro), 301
PY_RELEASE_SERIAL (C macro), 301
Py_ReprEnter (C function), 64
Py_ReprLeave (C function), 64
Py_RETURN_FALSE (C macro), 127
Py_RETURN_NONE (C macro), 123
Py_RETURN_NOTIMPLEMENTED (C macro), 91
Py_RETURN_RICHCOMPARE (C macro), 279
Py_RETURN_TRUE (C macro), 127
Py_RunMain (C function), 237
Py_SET_REFCNT (C function), 49
Py_SET_SIZE (C function), 253

Py_T_CHAR (C macro), 259

Py_T_DOUBLE (C macro), 259

Py_T_FLOAT (C macro), 259

Py_T_INT (C macro), 259

Py_T_LONG (C macro), 259

Py_T_LONGLONG (C macro), 259

Py_T_OBJECT_EX (C macro), 259

Py_T_PYSSIZET (C macro), 259

Py_T_SHORT (C macro), 259

Py_T_STRING (C macro), 259

Py_T_STRING_INPLACE (C macro), 259

Py_T_UBYTE (C macro), 259

Py_T_UINT (C macro), 259

Py_T_ULONG (C macro), 259

Py_T_ULONGLONG (C macro), 259

Py_T_USHORT (C macro), 259

Py_TPFLAGS_BASE_EXC_SUBCLASS (C macro), 275

Py_TPFLAGS_BASETYPE (C macro), 274

Py_TPFLAGS_BYTES_SUBCLASS (C macro), 275

Py_TPFLAGS_DEFAULT (C macro), 274

Py_TPFLAGS_DICT_SUBCLASS (C macro), 275

Py_TPFLAGS_DISALLOW_INSTANTIATION (C
macro), 276

Py_TPFLAGS_HAVE_FINALIZE (C macro), 275

Py_TPFLAGS_HAVE_GC (C macro), 274

Py_TPFLAGS_HAVE_VECTORCALL (C macro), 276

Py_TPFLAGS_HEAPTYPE (C macro), 273

Py_TPFLAGS_IMMUTABLETYPE (C macro), 276

Py_TPFLAGS_ITEMS_AT_END (C macro), 275

Py_TPFLAGS_LIST_SUBCLASS (C macro), 275

Py_TPFLAGS_LONG_SUBCLASS (C macro), 275

Py_TPFLAGS_MANAGED_DICT (C macro), 275

Py_TPFLAGS_MANAGED_WEAKREF (C macro), 275

Py_TPFLAGS_MAPPING (C macro), 276

Py_TPFLAGS_METHOD_DESCRIPTOR (C macro), 274

Py_TPFLAGS_READY (C macro), 274

Py_TPFLAGS_READYING (C macro), 274
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Py_TPFLAGS_SEQUENCE (C macro), 276

Py_TPFLAGS_TUPLE_SUBCLASS (C macro), 275

Py_TPFLAGS_TYPE_SUBCLASS (C macro), 275

Py_TPFLAGS_UNICODE_SUBCLASS (C macro), 275

Py_TPFLAGS_VALID_VERSION_TAG (C macro), 277

Py_tracefunc (Ctype), 212

Py_True (Cvar), 127

Py_tss_NEEDS_INIT (C macro), 215

Py_tss_t (Ctype), 215

Py_TYPE (C function), 253

Py_UCS1 (C type), 134

Py_UCS2 (C type), 134

Py_UCS4 (Ctype), 134

Py_uhash_t (Ctype), 86

Py_UNBLOCK_THREADS (C macro), 205

Py_UnbufferedStdioFlag (C var), 196

Py_UNICODE (C type), 134

Py_UNICODE_IS_HIGH_SURROGATE (C function),
137

Py_UNICODE_IS_LOW_SURROGATE (C function), 137

Py_UNICODE_IS_SURROGATE (C function), 137

Py_UNICODE_ISALNUM (C function), 137

Py_UNICODE_ISALPHA (C function), 136

Py_UNICODE_ISDECIMAL (C function), 136

Py_UNICODE_ISDIGIT (C function), 136

Py_UNICODE_ISLINEBRERAK (C function), 136

Py_UNICODE_TISLOWER (C function), 136

Py_UNICODE_ISNUMERIC (C function), 136

Py_UNICODE_ISPRINTABLE (C function), 137

Py_UNICODE_ISSPACE (C function), 136

Py_UNICODE_ISTITLE (C function), 136

Py_UNICODE_ISUPPER (C function), 136

Py_UNICODE_JOIN_SURROGATES (C function), 137

Py_UNICODE_TODECIMAL (C function), 137

Py_UNICODE_TODIGIT (C function), 137

Py_UNICODE_TOLOWER (C function), 137

Py_UNICODE_TONUMERIC (C function), 137

Py_UNICODE_TOTITLE (C function), 137

Py_UNICODE_TOUPPER (C function), 137

Py_UNREACHABLE (C macro), 6

Py_UNUSED (C macro), 6

Py_VaBuildvalue (C function), 84

PY_VECTORCALL_ARGUMENTS_OFFSET (C macro),
97

Py_VerboseFlag (Cvar), 197

Py_Version (Cvar), 302

PY_VERSION_HEX (C macro), 301

Py_VISIT (C function), 298

Py_XDECREF (C function), 50

Py_XDECREF (C ®=#®) ,12

Py_XINCREF (C function), 49

Py_XNewRef (C function), 50

Py_XSETREF (C macro), 51

PyAIter_Check (C function), 107

PyAnySet_Check (C function), 159
PyAnySet_CheckExact (C function), 159
PyArg_Parse (C function), 82
PyArg_ParseTuple (C function), 81
PyArg_ParseTupleAndKeywords (C function), 81
PyArg_UnpackTuple (C function), 82
PyArg_ValidateKeywordArguments
tion), 81
PyArg_VaParse (C function), 81
PyArg_VaParseTupleAndKeywords (C function),
81
PyASCIIObject (Ctype), 134
PyAsyncMethods (C type), 292
PyAsyncMethods.am_aiter (C member), 292
PyAsyncMethods.am_anext (C member), 292
PyAsyncMethods.am_await (C member), 292
PyAsyncMethods.am_send (C member), 292
PyBool_Check (C function), 127
PyBool_FromLong (C function), 127
PyBool_Type (Cvar), 127
PyBUF_ANY_CONTIGUOUS (C macro), 111
PyBUF_C_CONTIGUOUS (C macro), 111
PyBUF_CONTIG (C macro), 112
PyBUF_CONTIG_RO (C macro), 112
PyBUF_F_CONTIGUOUS (C macro), 111
PyBUF_FORMAT (C macro), 110
PyBUF_FULL (C macro), 112
PyBUF_FULL_RO (C macro), 112
PyBUF_INDIRECT (C macro), 111
PyBUF_MAX_NDIM (C macro), 110
PyBUF_ND (C macro), 111
PyBUF_READ (C macro), 179
PyBUF_RECORDS (C macro), 112
PyBUF_RECORDS_RO (C macro), 112
PyBUF_SIMPLE (C macro), 111
PyBUF_STRIDED (C macro), 112
PyBUF_STRIDED_RO (C macro), 112
PyBUF_STRIDES (C macro), 111
PyBUF_WRITABLE (C macro), 110
PyBUF_WRITE (C macro), 179
PyBuffer_FillContiguousStrides
tion), 114
PyBuffer_FillInfo (C function), 114
PyBuffer_FromContiguous (C function), 114
PyBuffer_GetPointer (C function), 114
PyBuffer_IsContiguous (C function), 114
PyBuffer_Release (C function), 113
PyBuffer_SizeFromFormat (C function), 114
PyBuffer_ToContiguous (C function), 114
PyBufferProcs (Ctype), 291
PyBufferProcs.bf_getbuffer (Cmember), 291
PyBufferProcs.bf_releasebuffer (Cmember),
291
PyBufferProcs

(C  func-

(C  func-

(c #E) , 108

e ]

349



The Python/C API, $([) 3.12.3

PyByteArray_AS_STRING (C function), 134
PyByteArray_AsString (C function), 133
PyByteArray_Check (C function), 133
PyByteArray_CheckExact (C function), 133
PyByteArray_Concat (C function), 133
PyByteArray_FromObject (C function), 133
PyByteArray_FromStringAndSize (C function),
133
PyByteArray_GET_SIZE (C function), 134
PyByteArray_Resize (C function), 134
PyByteArray_Size (C function), 133
PyByteArray_Type (Cvar), 133
PyByteArrayObject (C type), 133
PyBytes_AS_STRING (C function), 132
PyBytes_AsString (C function), 132
PyBytes_AsStringAndSize (C function), 132
PyBytes_Check (C function), 131
PyBytes_CheckExact (C function), 131
PyBytes_Concat (C function), 132
PyBytes_ConcatAndDel (C function), 133
PyBytes_FromFormat (C function), 131
PyBytes_FromFormatV (C function), 132
PyBytes_FromObject (C function), 132
PyBytes_FromString (C function), 131
PyBytes_FromStringAndSize (C function), 131
PyBytes_GET_SIZE (C function), 132
PyBytes_Size (C function), 132
PyBytes_Type (Cvar), 131
PyBytesObject (Ctype), 131
PyCallable_Check (C function), 100
PyCallIter_Check (C function), 176
PyCallIter_New (C function), 176
PyCallIter_Type (Cvar), 176
PyCapsule (C type), 180
PyCapsule_CheckExact (C function), 181
PyCapsule_Destructor (C type), 180
PyCapsule_GetContext (C function), 181
PyCapsule_GetDestructor (C function), 181
PyCapsule_GetName (C function), 181
PyCapsule_GetPointer (C function), 181
PyCapsule_Import (C function), 181
PyCapsule_IsValid (C function), 181
PyCapsule_New (C function), 181
PyCapsule_SetContext (C function), 182
PyCapsule_SetDestructor (C function), 182
PyCapsule_SetName (C function), 182
PyCapsule_SetPointer (C function), 182
PyCell_Check (C function), 163
PyCell_GET (C function), 163
PyCell_Get (C function), 163
PyCell_New (C function), 163
PyCell_ SET (C function), 163
PyCell_Set (C function), 163
PyCell_Type (Cvar), 163

PyCellObject (Ctype), 163
PyCFunction (C type), 254
PyCFunction_New (C function), 256
PyCFunction_NewEx (C function), 256
PyCFunctionWithKeywords (C type), 254
PyCMethod (C type), 254
PyCMethod_New (C function), 256
PyCode_Addr2Line (C function), 165
PyCode_Addr2Location (C function), 165
PyCode_AddWatcher (C function), 165
PyCode_Check (C function), 164
PyCode_ClearWatcher (C function), 165
PyCode_GetCellvars (C function), 165
PyCode_GetCode (C function), 165
PyCode_GetFirstFree (C function), 164
PyCode_GetFreevars (C function), 165
PyCode_GetNumFree (C function), 164
PyCode_GetVarnames (C function), 165
PyCode_NewEmpty (C function), 165
PyCode_NewWithPosOnlyArgs (C ®=) , 165
PyCode_New (C ®=R) , 164
PyCode_Type (Cvar), 164
PyCode_WatchCallback (C type), 166
PyCodec_BackslashReplaceErrors
tion), 89
PyCodec_Decode (C function), 88
PyCodec_Decoder (C function), 88
PyCodec_Encode (C function), 88
PyCodec_Encoder (C function), 88
PyCodec_IgnoreErrors (C function), 89
PyCodec_IncrementalDecoder (C function), 88
PyCodec_IncrementalEncoder (C function), 88
PyCodec_KnownEncoding (C function), 88
PyCodec_LookupError (C function), 89
PyCodec_NameReplaceErrors (C function), 89
PyCodec_Register (C function), 88
PyCodec_RegisterError (C function), 89
PyCodec_ReplaceErrors (C function), 89
PyCodec_StreamReader (C function), 88
PyCodec_StreamWriter (C function), 88
PyCodec_StrictErrors (C function), 89
PyCodec_Unregister (C function), 88
PyCodec_XMLCharRefReplaceErrors (C func-
tion), 89
PyCodeEvent (C type), 166
PyCodeObject (Ctype), 164
PyCompactUnicodeObject (Ctype), 134
PyCompilerFlags (C struct), 46
PyCompilerFlags.cf_feature_version c
member), 46
PyCompilerFlags.cf_flags (C member), 46
PyComplex_AsCComplex (C function), 131
PyComplex_Check (C function), 130
PyComplex_CheckExact (C function), 130

(C  func-
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PyComplex_FromCComplex (C function), 130
PyComplex_FromDoubles (C function), 130
PyComplex_ImagAsDouble (C function), 131
PyComplex_RealAsDouble (C function), 131
PyComplex_Type (C var), 130
PyComplexObject (C type), 130
PyConfig (Ctype), 223
PyConfig_Clear (C function), 224
PyConfig_InitIsolatedConfig (C function),?223
PyConfig_InitPythonConfig (C function), 223
PyConfig_Read (C function), 223
PyConfig_SetArgv (C function), 223
PyConfig_SetBytesArgv (C function), 223
PyConfig_SetBytesString (C function), 223
PyConfig_SetString (C function), 223
PyConfig_SetWideStringList (C function), 223
PyConfig.argv (C member), 224
PyConfig.base_exec_prefix (C member), 224
PyConfig.base_executable (C member), 225
PyConfig.base_prefix (Cmember), 225
PyConfig.buffered_stdio (C member), 225
PyConfig.bytes_warning (C member), 225
PyConfig.check_hash_pycs_mode (C member),
225
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
226
PyConfig.
PyConfig.
PyConfig.
PyConfig.

code_debug_ranges (C member), 225
configure_c_stdio (C member), 226
dev_mode (C member), 226

dump_refs (C member), 226
exec_prefix (C member), 226
executable (C member), 226
faulthandler (C member), 226
filesystem_encoding (C member),

filesystem_errors (C member), 227
hash_seed (C member), 227
home (C member), 227
import_time (C member), 227
PyConfig.inspect (C member), 228
PyConfig.install_signal_handlers (C mem-
ber), 228
PyConfig.int_max_str_digits (Cmember), 228
PyConfig.interactive (C member), 228
PyConfig.isolated (C member), 228
PyConfig.legacy_windows_stdio (C member),
228
PyConfig.malloc_stats (C member), 229
PyConfig.module_search_paths (C member),
229
PyConfig.module_search_paths_set (C mem-
ber), 229
PyConfig.optimization_level (C member),229
PyConfig.orig_argv (C member), 229
PyConfig.parse_argv (C member), 230
PyConfig.parser_debug (C member), 230

PyConfig.pathconfig_warnings (C member),
230
PyConfig.perf_profiling (C member), 232
PyConfig.platlibdir (C member), 229
PyConfig.prefix (C member), 230
PyConfig.program_name (C member), 230
PyConfig.pycache_prefix (C member), 231
PyConfig.pythonpath_env (C member), 229
PyConfig.quiet (C member), 231
PyConfig.run_command (C member), 231
PyConfig.run_filename (C member), 231
PyConfig.run_module (C member), 231
PyConfig.safe_path (C member), 224
PyConfig.show_ref_count (C member), 231
PyConfig.site_import (C member), 231
PyConfig.skip_source_first_line (C mem-
ber), 231
PyConfig.stdio_encoding (C member), 232
PyConfig.stdio_errors (C member), 232
PyConfig.tracemalloc (C member), 232
PyConfig.use_environment (C member), 232
PyConfig.use_hash_seed (C member), 227
PyConfig.user_site_directory (C member),
232
PyConfig.verbose (C member), 233
PyConfig.warn_default_encoding (Cmember),
225
PyConfig.warnoptions (C member), 233
PyConfig.write_bytecode (C member), 233
PyConfig.xoptions (C member), 233
PyContext (Ctype), 185
PyContext_CheckExact (C function), 186
PyContext_Copy (C function), 186
PyContext_CopyCurrent (C function), 186
PyContext_Enter (C function), 186
PyContext_Exit (C function), 186
PyContext_New (C function), 186
PyContext_Type (Cvar), 185
PyContextToken (C type), 185
PyContextToken_CheckExact (C function), 186
PyContextToken_Type (C var), 186
PyContextVar (Ctype), 185
PyContextVar_CheckExact (C function), 186
PyContextVar_Get (C function), 186
PyContextVar_New (C function), 186
PyContextVar_Reset (C function), 186
PyContextVar_Set (C function), 186
PyContextVar_Type (Cvar), 186
PyCoro_CheckExact (C function), 185
PyCoro_New (C function), 185
PyCoro_Type (Cvar), 185
PyCoroObject (Ctype), 185
PyDate_Check (C function), 187
PyDate_CheckExact (C function), 187

e ]
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PyDate_FromDate (C function), 188
PyDate_FromTimestamp (C function), 190
PyDateTime_Check (C function), 187
PyDateTime_CheckExact (C function), 188
PyDateTime_Date (Ctype), 187
PyDateTime_DATE_GET_FOLD (C function), 189
PyDateTime_DATE_GET_HOUR (C function), 189
PyDateTime_DATE_GET_MICROSECOND (C func-
tion), 189
PyDateTime_DATE_GET_MINUTE (C function), 189
PyDateTime_DATE_GET_SECOND (C function), 189
PyDateTime_DATE_GET_TZINFO (C function), 189
PyDateTime_DateTime (C type), 187
PyDateTime_DateTimeType (C var), 187
PyDateTime_DateType (C var), 187
PyDateTime_Delta (C type), 187
PyDateTime_DELTA_GET_DAYS (C function), 190
PyDateTime_DELTA_GET_MICROSECONDS (&
function), 190
PyDateTime_DELTA_GET_SECONDS (C function),
190
PyDateTime_DeltaType (Cvar), 187
PyDateTime_FromDateAndTime (C function), 188
PyDateTime_FromDateAndTimeAndFold (e
function), 188
PyDateTime_FromTimestamp (C function), 190
PyDateTime_GET_DAY (C function), 189
PyDateTime_GET_MONTH (C function), 189
PyDateTime_GET_YEAR (C function), 189
PyDateTime_Time (C type), 187
PyDateTime_TIME_GET_FOLD (C function), 190
PyDateTime_TIME_GET_HOUR (C function), 189
PyDateTime_TIME_GET_MICROSECOND (C func-
tion), 189
PyDateTime_TIME_GET_MINUTE (C function), 189
PyDateTime_TIME_GET_SECOND (C function), 189
PyDateTime_TIME_GET_TZINFO (C function), 190
PyDateTime_TimeType (C var), 187
PyDateTime_TimeZone_UTC (C var), 187
PyDateTime_TZInfoType (Cvar), 187
PyDelta_Check (C function), 188
PyDelta_CheckExact (C function), 188
PyDelta_FromDSU (C function), 188
PyDescr_IsData (C function), 177
PyDescr_NewClassMethod (C function), 177
PyDescr_NewGetSet (C function), 177
PyDescr_NewMember (C function), 177
PyDescr_NewMethod (C function), 177
PyDescr_NewWrapper (C function), 177
PyDict_AddwWatcher (C function), 157
PyDict_Check (C function), 155
PyDict_CheckExact (C function), 155
PyDict_Clear (C function), 155
PyDict_ClearWatcher (C function), 157

PyDict_Contains (C function), 155
PyDict_Copy (C function), 155
PyDict_DelItem (C function), 155
PyDict_DelItemString (C function), 155
PyDict_GetItem (C function), 155
PyDict_GetItemString (C function), 156
PyDict_GetItemWithError (C function), 156
PyDict_Items (C function), 156
PyDict_Keys (C function), 156
PyDict_Merge (C function), 157
PyDict_MergeFromSeq2 (C function), 157
PyDict_New (C function), 155

PyDict_Next (C function), 156
PyDict_SetDefault (C function), 156
PyDict_SetItem (C function), 155
PyDict_SetItemString (C function), 155
PyDict_Size (C function), 156

PyDict_Type (Cvar), 155

PyDict_Unwatch (C function), 157
PyDict_Update (C function), 157
PyDict_Values (C function), 156
PyDict_Watch (C function), 157
PyDict_WatchCallback (C type), 158
PyDict_WatchEvent (C type), 158
PyDictObject (Ctype), 155
PyDictProxy_New (C function), 155
PyDoc_STR (C macro), 6

PyDoc_STRVAR (C macro), 6
PyErr_BadArgument (C function), 54
PyErr_BadInternalCall (C function), 56
PyErr_CheckSignals (C function), 60
PyErr_Clear (C function), 53

PyErr_Clear (C ®&=&) ,10,12
PyErr_DisplayException (C function), 54
PyErr_ExceptionMatches (C function), 58
PyErr_ExceptionMatches (C ®=R) ,12
PyErr_Fetch (C function), 58

PyErr_Format (C function), 54
PyErr_FormatV (C function), 54
PyErr_GetExcInfo (C function), 60
PyErr_GetHandledException (C function), 59
PyErr_GetRaisedException (C function), 58
PyErr_GivenExceptionMatches (C function), 58
PyErr_NewException (C function), 61
PyErr_NewExceptionWithDoc (C function), 61
PyErr_NoMemory (C function), 55
PyErr_NormalizeException (C function), 59
PyErr_Occurred (C function), 57
PyErr_Occurred (C =) ,10
PyErr_Print (C function), 54
PyErr_PrintEx (C function), 53
PyErr_ResourceWarning (C function), 57
PyErr_Restore (C function), 59
PyErr_SetExcFromWindowsErr (C function), 55
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PyErr_SetExcFromWindowsErrWithFilename

(C function), 56

PyEval_ReleaseThread (), 204
PyEval_RestoreThread (C function), 204

PyErr_SetExcFromWindowsErrWithFilenameObBgEtal_RestoreThread(), 204

(C function), 55

PyEval_RestoreThread (C ®E=R) ,202

PyErr_SetExcFromWindowsErrWithFilenameObBgEtal_SaveThread (C function), 204

(C function), 56
PyErr_SetExcInfo (C function), 60
PyErr_SetFromErrno (C function), 55
PyErr_SetFromErrnoWithFilename (C func-
tion), 55
PyErr_SetFromErrnoWithFilenameObject (C
function), 55
PyErr_SetFromErrnoWithFilenameObjects
(C function), 55
PyErr_SetFromWindowsErr (C function), 55
PyErr_SetFromWindowsErrWithFilename (C
function), 55
PyErr_SetHandledException (C function), 59
PyErr_SetImportError (C function), 56
PyErr_SetImportErrorSubclass (C function),
56
PyErr_SetInterrupt (C function), 60
PyErr_SetInterruptEx (C function), 61
PyErr_SetNone (C function), 54
PyErr_SetObject (C function), 54
PyErr_SetRaisedException (C function), 58
PyErr_SetString (C function), 54
PyErr_SetString (C ®=R) , 10
PyErr_SyntaxLocation (C function), 56
PyErr_SyntaxLocationEx (C function), 56
PyErr_SyntaxLocationObject (C function), 56
PyErr_WarnEx (C function), 57
PyErr_WarnExplicit (C function), 57
PyErr_WarnExplicitObject (C function), 57
PyErr_WarnFormat (C function), 57
PyErr_WriteUnraisable (C function), 54
PyEval_AcquireLock (C function), 208
PyEval_AcquireThread (C function), 208
PyEval_AcquireThread (), 204
PyEval_EvalCode (C function), 46
PyEval_EvalCodeEx (C function), 46
PyEval_EvalFrame (C function), 46
PyEval_EvalFrameEx (C function), 46
PyEval_GetBuiltins (C function), 87
PyEval_GetFrame (C function), 87
PyEval_GetFuncDesc (C function), 87
PyEval_GetFuncName (C function), 87
PyEval_GetGlobals (C function), 87
PyEval_GetLocals (C function), 87
PyEval_InitThreads (C function), 204
PyEval_InitThreads (), 197

PyEval_SaveThread (), 204
PyEval_SaveThread (C ® =) ,202
PyEval_SetProfile (C function), 213
PyEval_SetProfileAllThreads (C function),213
PyEval_SetTrace (C function), 214
PyEval_SetTraceAllThreads (C function), 214
PyEval_ThreadsInitialized (C function), 204
PyExc_ArithmeticError (C ##) , 64
PyExc_AssertionError (C #3#) ,064
PyExc_AttributeError (C #3#) ,064
PyExc_BaseException (C ##) , 64
PyExc_BlockingIOError (C ##) , 64
PyExc_BrokenPipeError (C ##) , 64
PyExc_BufferError (C #3%) ,64
PyExc_BytesWarning (C #3#) ,66
PyExc_ChildProcessError (C #%#) ,64
PyExc_ConnectionAbortedError (C %ﬁ%{) , 64
PyExc_ConnectionError (C ##) , 64
PyExc_ConnectionRefusedError (C ##),64
PyExc_ConnectionResetError (C ##) , 64
PyExc_DeprecationWarning (C ##) , 66
PyExc_EnvironmentError (C %%ﬁ() , 66
PyExc_EOFError (C ##) ,64
PyExc_Exception (C #3%) ,64
PyExc_FileExistsError (C #3%) ,064
PyExc_FileNotFoundError (C #%#) ,64
PyExc_FloatingPointError (C %ﬁ}() , 64
PyExc_FutureWarning (C ##) , 66
PyExc_GeneratorExit (C ##) , 64
PyExc_ImportError (C #3#) ,64
PyExc_ImportWarning (C ##) , 66
PyExc_IndentationError (C #3#) , 64
PyExc_IndexError (C ﬁ%{) , 64
PyExc_InterruptedError (C ##) , 64
PyExc_IOError (C #3#) ,66
PyExc_IsADirectoryError (C #3) , 064
PyExc_KeyboardInterrupt (C #2#) , 64
PyExc_KeyError (C ##) ,64
PyExc_LookupError (C ##) , 64
PyExc_MemoryError (C ##) ,64
PyExc_ModuleNotFoundError (C ##) , 64
PyExc_NameError (C ##) , 64
PyExc_NotADirectoryError (C %ﬁ}() , 64
PyExc_NotImplementedError (C %E}() , 64
PyExc_OSError (C ##) ,64
PyExc_OverflowError (C ##) , 64

PyEval_MergeCompilerFlags (C function), 46 PyExc_PendingDeprecationWarning (C ##)
PyEval_ReleaseLock (C function), 208 , 66

PyEval_ReleaseThread (C function), 208 PyExc_PermissionError (C %%{) , 64
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PyExc_ProcessLookupError (C ﬁ%%{) , 64
PyExc_RecursionError (C ##) , 064
PyExc_ReferenceError (C ##) ,064
PyExc_ResourceWarning (C #3%) , 66
PyExc_RuntimeError (C ##) , 64
PyExc_RuntimeWarning (C %%{) , 66
PyExc_StopAsyncIteration (C ##) , 64
PyExc_StopIteration (C #%) , 64
PyExc_SyntaxError (C #3%) ,064
PyExc_SyntaxWarning (C #3%) , 66
PyExc_SystemError (C %ﬁk) , 64
PyExc_SystemExit (C ##) ,64
PyExc_TabError (C ##) , 64
PyExc_TimeoutError (C #3{) ,64
PyExc_TypeError (C #3%) ,064
PyExc_UnboundLocalError (C %%{) , 64
PyExc_UnicodeDecodeError (C ﬁ%%{) , 64
PyExc_UnicodeEncodeError (C ##) , 64
PyExc_UnicodeError (C #3%) ,64
PyExc_UnicodeTranslateError (C #3%) , 064
PyExc_UnicodeWarning (C ##) ,66
PyExc_UserWarning (C %E}() , 66
PyExc_ValueError (C ##) ,64
PyExc_Warning (C #3%) , 66
PyExc_WindowsError (C #3() ,66
PyExc_ZeroDivisionError (C ##) ,64
PyException_GetArgs (C function), 62
PyException_GetCause (C function), 62
PyException_GetContext (C function), 62
PyException_GetTraceback (C function), 62
PyException_SetArgs (C function), 62
PyException_SetCause (C function), 62
PyException_SetContext (C function), 62
PyException_SetTraceback (C function), 62
PyFile_FromFd (C function), 167
PyFile_GetLine (C function), 167
PyFile_SetOpenCodeHook (C function), 168

PyFloat_Unpack?2 (C function), 129
PyFloat_Unpack4 (C function), 129
PyFloat_Unpack8 (C function), 129
PyFloatObject (Ctype), 127

PyFrame_Check (C function), 182
PyFrame_GetBack (C function), 182
PyFrame_GetBuiltins (C function), 182
PyFrame_GetCode (C function), 182
PyFrame_GetGenerator (C function), 183
PyFrame_GetGlobals (C function), 183
PyFrame_GetLasti (C function), 183
PyFrame_GetLineNumber (C function), 183
PyFrame_GetLocals (C function), 183
PyFrame_GetVar (C function), 183
PyFrame_GetVarString (C function), 183
PyFrame_Type (Cvar), 182

PyFrameObject (Ctype), 182
PyFrozenSet_Check (C function), 159
PyFrozenSet_CheckExact (C function), 159
PyFrozenSet_New (C function), 159
PyFrozenSet_Type (Cvar), 159
PyFunction_AddWatcher (C function), 161
PyFunction_Check (C function), 160
PyFunction_ClearWatcher (C function), 161
PyFunction_GetAnnotations (C function), 161
PyFunction_GetClosure (C function), 161
PyFunction_GetCode (C function), 160
PyFunction_GetDefaults (C function), 161
PyFunction_GetGlobals (C function), 160
PyFunction_GetModule (C function), 161
PyFunction_New (C function), 160
PyFunction_NewWithQualName (C function), 160
PyFunction_SetAnnotations (C function), 161
PyFunction_SetClosure (C function), 161
PyFunction_SetDefaults (C function), 161
PyFunction_SetVectorcall (C function), 161
PyFunction_Type (Cvar), 160

PyFile_SetOpenCodeHook.Py_OpenCodeHookFuBgFunation_WatchCallback (C type), 161

(Ctype), 168
PyFile_WriteObject (C function), 168
PyFile_WriteString (C function), 168
PyFloat_AS_DOUBLE (C function), 128
PyFloat_AsDouble (C function), 128
PyFloat_Check (C function), 127
PyFloat_CheckExact (C function), 127
PyFloat_FromDouble (C function), 128
PyFloat_FromString (C function), 128
PyFloat_GetInfo (C function), 128
PyFloat_GetMax (C function), 128
PyFloat_GetMin (C function), 128
PyFloat_Pack2 (C function), 129
PyFloat_Pack4 (C function), 129
PyFloat_Pack8 (C function), 129
PyFloat_Type (Cvar), 127

PyFunction_WatchEvent (C type), 161
PyFunctionObject (C type), 160
PyGC_Collect (C function), 299
PyGC_Disable (C function), 299
PyGC_Enable (C function), 299
PyGC_IsEnabled (C function), 299
PyGen_Check (C function), 184
PyGen_CheckExact (C function), 184
PyGen_New (C function), 184
PyGen_NewWithQualName (C function), 184
PyGen_Type (Cvar), 184

PyGenObject (C type), 184
PyGetSetDef (C type), 260
PyGetSetDef.closure (C member), 260
PyGetSetDef.doc (C member), 260
PyGetSetDef.get (C member), 260
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PyGetSetDef .name (C member), 260
PyGetSetDef.set (C member), 260
PyGILState_Check (C function), 205
PyGILState_Ensure (C function), 205
PyGILState_GetThisThreadState (C function),
205
PyGILState_Release (C function), 205
PyHash_FuncDef (C type), 86
PyHash_FuncDef.hash_bits (C member), 87
PyHash_FuncDef .name (C member), 87
PyHash_FuncDef.seed_bits (C member), 87
PyHash_GetFuncDef (C function), 87
PyImport_AddModule (C function), 73
PyImport_AddModuleObject (C function), 73
PyImport_AppendInittab (C function), 75
PyImport_ExecCodeModule (C function), 73
PyImport_ExecCodeModuleEx (C function), 74
PyImport_ExecCodeModuleObject (C function),
74
PyImport_ExecCodeModuleWithPathnames (C
function), 74
PyImport_ExtendInittab (C function), 75
PyImport_FrozenModules (Cvar), 75
PyImport_GetImporter (C function), 74
PyImport_GetMagicNumber (C function), 74
PyImport_GetMagicTag (C function), 74
PyImport_GetModule (C function), 74
PyImport_GetModuleDict (C function), 74
PyImport_Import (C function), 73
PyImport_ImportFrozenModule (C function), 75
PyImport_ImportFrozenModuleObject (e
function), 75
PyImport_ImportModule (C function), 72
PyImport_ImportModuleEx (C function), 72
PyImport_ImportModuleLevel (C function), 73
PyImport_ImportModuleLevelObject (C func-
tion), 72
PyImport_ImportModuleNoBlock (C function),
72
PyImport_ReloadModule (C function), 73
PyIndex_Check (C function), 103
PyInstanceMethod_Check (C function), 162
PyInstanceMethod_Function (C function), 162
PyInstanceMethod_GET_FUNCTION (C function),
162
PyInstanceMethod_New (C function), 162
PyInstanceMethod_Type (C var), 162
PyInterpreterConfig (C type), 209
PyInterpreterConfig DEFAULT_GIL (C macro),
210
PyInterpreterConfig_OWN_GIL (C macro), 210
PyInterpreterConfig_SHARED_GIL (C macro),
210

PyInterpreterConfig.

(C member), 209

PyInterpreterConfig.

209

PyInterpreterConfig.

209

PyInterpreterConfig.

member), 209

PyInterpreterConfig.

(C member), 209

PyInterpreterConfig.

PyInterpreterConfig
(C member), 209

allow_daemon_threads
allow_exec (Cmember),
allow_fork (Cmember),

allow_threads (e

check_multi_interp_extensions

gil (C member), 210
use_main_obmalloc

PyInterpreterState (Ctype), 204
PyInterpreterState_Clear (C function), 206
PyInterpreterState_Delete (C function), 206
PyInterpreterState_Get (C function), 207
PyInterpreterState_GetDict (C function), 207
PyInterpreterState_GetID (C function), 207
PyInterpreterState_Head (C function), 214
PyInterpreterState_Main (C function), 214
PyInterpreterState_New (C function), 206
PyInterpreterState_Next (C function), 214
PyInterpreterState_ThreadHead (C function),

214

PyIter_Check (C function), 107
PyIter_Next (C function), 107
PyIter_Send (C function), 107
PyList_Append (C function), 154
PyList_AsTuple (C function), 154
PyList_Check (C function), 153
PyList_CheckExact (C function), 153
PyList_GET_ITEM (C function), 154
PyList_GET_SIZE (C function), 153
PyList_GetItem (C function), 153
PyList_GetItem (C =) ,9
PyList_GetSlice (C function), 154
PyList_Insert (C function), 154
PyList_New (C function), 153
PyList_Reverse (C function), 154
PyList_SET_ITEM (C function), 154
PyList_SetItem (C function), 154
PyList_SetItem (C ®=R) ,8
PyList_SetSlice (C function), 154
PyList_Size (C function), 153
PyList_Sort (C function), 154

PyList_Type (Cvar), 153

PyListObject (Ctype), 153

PyLong_AsDouble (C function), 126
PyLong_AsLong (C function), 124
PyLong_AsLongAndOverflow (C function), 124
PyLong_AsLongLong (C function), 125
PyLong_AsLongLongAndOverflow (C function),

125

e ]
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PyLong_AsSize_t (C function), 125
PyLong_AsSsize_t (C function), 125
PyLong_AsUnsignedLong (C function), 125
PyLong_AsUnsignedLongLong (C function), 125
PyLong_AsUnsignedLongLongMask (C function),
126
PyLong_AsUnsignedLongMask (C function), 126
PyLong_AsVoidPtr (C function), 126
PyLong_Check (C function), 123
PyLong_CheckExact (C function), 123
PyLong_FromDouble (C function), 124
PyLong_FromLong (C function), 123
PyLong_FromLongLong (C function), 124
PyLong_FromSize_t (C function), 124
PyLong_FromSsize_t (C function), 124
PyLong_FromString (C function), 124
PyLong_FromUnicodeObject (C function), 124
PyLong_FromUnsignedLong (C function), 123
PyLong_FromUnsignedLongLong (C function), 124
PyLong_FromVoidPtr (C function), 124
PyLong_Type (Cvar), 123
PyLongObject (C type), 123
PyMapping_Check (C function), 106
PyMapping_DelItem (C function), 106
PyMapping_DelItemString (C function), 106
PyMapping_GetItemString (C function), 106
PyMapping_HasKey (C function), 106
PyMapping_HasKeyString (C function), 106
PyMapping_Items (C function), 106
PyMapping_Keys (C function), 106
PyMapping_Length (C function), 106
PyMapping_SetItemString (C function), 106
PyMapping_Size (C function), 106
PyMapping_Values (C function), 106
PyMappingMethods (C type), 289
PyMappingMethods.mp_ass_subscript (e
member), 289
PyMappingMethods.mp_length (C member), 289
PyMappingMethods.mp_subscript (C member),
289
PyMarshal_ReadLastObjectFromFile (C func-
tion), 76
PyMarshal_ReadLongFromFile (C function), 76
PyMarshal_ReadObjectFromFile (C function),
76
PyMarshal_ReadObjectFromString (C func-
tion), 76
PyMarshal_ReadShortFromFile (C function), 76
PyMarshal_WriteLongToFile (C function), 76
PyMarshal_WriteObjectToFile (C function), 76
PyMarshal_WriteObjectToString (C function),
76
PyMem_Calloc (C function), 243
PyMem_Del (C function), 244

PYMEM_DOMAIN_MEM (C macro), 246
PYMEM_DOMAIN_OBJ (C macro), 246
PYMEM_DOMAIN_RAW (C macro), 246
PyMem_Free (C function), 243
PyMem_GetAllocator (C function), 246
PyMem_Malloc (C function), 243

PyMem_New (C macro), 244
PyMem_RawCalloc (C function), 242
PyMem_RawFree (C function), 243
PyMem_RawMalloc (C function), 242
PyMem_RawRealloc (C function), 243
PyMem_Realloc (C function), 243
PyMem_Resize (C macro), 244
PyMem_SetAllocator (C function), 246
PyMem_SetupDebugHooks (C function), 247
PyMemAllocatorDomain (C type), 246
PyMemAllocatorEx (C type), 246
PyMember_GetOne (C function), 257
PyMember_SetOne (C function), 257
PyMemberDef (C type), 257

PyMemberDef .doc (C member), 257
PyMemberDef . flags (C member), 257
PyMemberDef .name (C member), 257
PyMemberDef .offset (C member), 257
PyMemberDef .type (C member), 257
PyMemoryView_Check (C function), 179
PyMemoryView_FromBuffer (C function), 179
PyMemoryView_FromMemory (C function), 179
PyMemoryView_FromObject (C function), 179
PyMemoryView_GET_BASE (C function), 179
PyMemoryView_GET_BUFFER (C function), 179
PyMemoryView_GetContiguous (C function), 179
PyMethod_Check (C function), 163
PyMethod_Function (C function), 163
PyMethod_GET_FUNCTION (C function), 163
PyMethod_GET_SELF (C function), 163
PyMethod_New (C function), 163
PyMethod_Self (C function), 163
PyMethod_Type (C var), 163

PyMethodDef (C type), 254

PyMethodDef .ml_doc (C member), 255
PyMethodDef .ml_flags (C member), 255
PyMethodDef .ml_meth (C member), 254
PyMethodDef .ml_name (C member), 254
PyMODINIT_FUNC (C macro), 4
PyModule_AddFunctions (C function), 173
PyModule_AddIntConstant (C function), 175
PyModule_AddIntMacro (C macro), 175
PyModule_AddObject (C function), 174
PyModule_AddObjectRef (C function), 173
PyModule_AddStringConstant (C function), 175
PyModule_AddStringMacro (Cmacro), 175
PyModule_AddType (C function), 175
PyModule_Check (C function), 168
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PyModule_CheckExact (C function), 168
PyModule_Create (C function), 171
PyModule_Create2 (C function), 171
PyModule_ExecDef (C function), 173
PyModule_FromDefAndSpec (C function), 173
PyModule_FromDefAndSpec?2 (C function), 173
PyModule_GetDef (C function), 169
PyModule_GetDict (C function), 169
PyModule_GetFilename (C function), 169
PyModule_GetFilenameObject (C function), 169
PyModule_GetName (C function), 169
PyModule_GetNameObject (C function), 169
PyModule_GetState (C function), 169
PyModule_New (C function), 168
PyModule_NewObject (C function), 168
PyModule_SetDocString (C function), 173
PyModule_Type (Cvar), 168
PyModuleDef (C type), 169
PyModuleDef_Init (C function), 171
PyModuleDef_Slot (Ctype), 171
PyModuleDef_Slot.slot (C member), 171
PyModuleDef_Slot.value (C member), 171
PyModuleDef .m_base (C member), 169
PyModuleDef .m_clear (C member), 170
PyModuleDef .m_doc (C member), 169
PyModuleDef .m_free (C member), 170
PyModuleDef .m_methods (C member), 170
PyModuleDef .m_name (C member), 169
PyModuleDef .m_size (C member), 170
PyModuleDef .m_slots (C member), 170
PyModuleDef.m_slots.m_reload (C member),
170
PyModuleDef .m_traverse (C member), 170
PyNumber_Absolute (C function), 101
PyNumber_Add (C function), 101
PyNumber_And (C function), 102
PyNumber_AsSsize_t (C function), 103
PyNumber_Check (C function), 101
PyNumber_Divmod (C function), 101
PyNumber_Float (C function), 103
PyNumber_FloorDivide (C function), 101
PyNumber_Index (C function), 103
PyNumber_InPlaceAdd (C function), 102
PyNumber_InPlaceAnd (C function), 103
PyNumber_InPlaceFloorDivide (C function), 102
PyNumber_InPlaceLshift (C function), 103
PyNumber_InPlaceMatrixMultiply (C func-
tion), 102
PyNumber_InPlaceMultiply (C function), 102
PyNumber_InPlaceOr (C function), 103
PyNumber_InPlacePower (C function), 102
PyNumber_InPlaceRemainder (C function), 102
PyNumber_InPlaceRshift (C function), 103
PyNumber_InPlaceSubtract (C function), 102

PyNumber_InPlaceTrueDivide (C function), 102
PyNumber_InPlaceXor (C function), 103
PyNumber_Invert (C function), 101
PyNumber_Long (C function), 103
PyNumber_Lshift (C function), 102
PyNumber_MatrixMultiply (C function), 101
PyNumber_Multiply (C function), 101
PyNumber_Negative (C function), 101
PyNumber_Or (C function), 102
PyNumber_Positive (C function), 101
PyNumber_Power (C function), 101
PyNumber_Remainder (C function), 101
PyNumber_Rshift (C function), 102
PyNumber_Subtract (C function), 101
PyNumber_ToBase (C function), 103
PyNumber_TrueDivide (C function), 101
PyNumber_Xor (C function), 102
PyNumberMethods (C type), 287
PyNumberMethods.nb_absolute (Cmember), 288
PyNumberMethods .nb_add (C member), 288
PyNumberMethods.nb_and (C member), 288
PyNumberMethods .nb_bool (C member), 288
PyNumberMethods .nb_divmod (C member), 288
PyNumberMethods.nb_float (C member), 288
PyNumberMethods.nb_floor_divide (C mem-
ber), 289
PyNumberMethods .nb_index (C member), 289
PyNumberMethods.nb_inplace_add (Cmember),
288
PyNumberMethods.nb_inplace_and (Cmember),
289
PyNumberMethods.nb_inplace_floor_divide
(C member), 289
PyNumberMethods.nb_inplace_lshift c
member), 289

PyNumberMethods.nb_inplace_matrix_multiply

(C member), 289
PyNumberMethods.nb_inplace_multiply (C
member), 289
PyNumberMethods.nb_inplace_or (C member),
289
PyNumberMethods.nb_inplace_power (C mem-
ber), 289
PyNumberMethods.nb_inplace_remainder (C
member), 289
PyNumberMethods.nb_inplace_rshift (e
member), 289
PyNumberMethods.nb_inplace_subtract (C
member), 288
PyNumberMethods.nb_inplace_true_divide
(C member), 289
PyNumberMethods.nb_inplace_xor (Cmember),
289
PyNumberMethods .nb_int (C member), 288
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PyNumberMethods.nb_invert (C member), 288
PyNumberMethods.nb_1shift (C member), 288
PyNumberMethods.nb_matrix_multiply (e
member), 289
PyNumberMethods.nb_multiply (C member), 288
PyNumberMethods.nb_negative (Cmember), 288
PyNumberMethods.nb_or (C member), 288
PyNumberMethods.nb_positive (Cmember), 288
PyNumberMethods.nb_power (C member), 288
PyNumberMethods.nb_remainder (C member),
288
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
289
PyNumberMethods .nb_xor (C member), 288
PyObject (C type), 252
PyObject_AsCharBuffer (C function), 115
PyObject_ASCII (C function), 93
PyObject_AsFileDescriptor (C function), 167
PyObject_AsReadBuffer (C function), 115
PyObject_AsWriteBuffer (C function), 115
PyObject_Bytes (C function), 93
PyObject_Call (C function), 98
PyObject_CallFunction (C function), 99
PyObject_CallFunctionObjArgs (C function),
99
PyObject_CallMethod (C function), 99
PyObject_CallMethodNoArgs (C function), 99
PyObject_CallMethodObjArgs (C function), 99
PyObject_CallMethodOneArqg (C function), 99
PyObject_CallNoArgs (C function), 98
PyObject_CallObject (C function), 99
PyObject_Calloc (C function), 244
PyObject_CallOneArqg (C function), 98
PyObject_CheckBuffer (C function), 113
PyObject_CheckReadBuffer (C function), 115
PyObject_ClearWeakRefs (C function), 180
PyObject_CopyData (C function), 114
PyObject_Del (C function), 251
PyObject_DelAttr (C function), 92
PyObject_DelAttrString (C function), 92
PyObject_DelItem (C function), 95
PyObject_Dir (C function), 95
PyObject_Format (C function), 93
PyObject_Free (C function), 245
PyObject_GC_Del (C function), 298
PyObject_GC_IsFinalized (C function), 298
PyObject_GC_IsTracked (C function), 298
PyObject_GC_New (C macro), 297
PyObject_GC_NewVar (C macro), 297
PyObject_GC_Resize (Cmacro), 297
PyObject_GC_Track (C function), 298

.nb_reserved (C member), 288
.nb_rshift (C member), 288

.nb_subtract (C member), 288
.nb_true_divide (Cmember),

PyObject_GC_UnTrack (C function), 298
PyObject_GenericGetAttr (C function), 92
PyObject_GenericGetDict (C function), 92
PyObject_GenericSetAttr (C function), 92
PyObject_GenericSetDict (C function), 92
PyObject_GetAIter (C function), 95
PyObject_GetArenaAllocator (C function), 249
PyObject_GetAttr (C function), 92
PyObject_GetAttrString (C function), 92
PyObject_GetBuffer (C function), 113
PyObject_GetItem (C function), 94
PyObject_GetItemData (C function), 95
PyObject_GetIter (C function), 95
PyObject_GetTypeData (C function), 95
PyObject_HasAttr (C function), 91
PyObject_HasAttrString (C function), 91
PyObject_Hash (C function), 94
PyObject_HashNotImplemented (C function), 94
PyObject_HEAD (C macro), 252
PyObject_HEAD_INIT (C macro), 253
PyObject_Init (C function), 251
PyObject_InitVar (C function), 251
PyObject_IS_GC (C function), 298
PyObject_IsInstance (C function), 94
PyObject_IsSubclass (C function), 93
PyObject_IsTrue (C function), 94
PyObject_Length (C function), 94
PyObject_LengthHint (C function), 94
PyObject_Malloc (C function), 244
PyObject_New (C macro), 251
PyObject_NewVar (C macro), 251
PyObject_Not (C function), 94
PyObject._ob_next (C member), 268
PyObject._ob_prev (C member), 268
PyObject_Print (C function), 91
PyObject_Realloc (C function), 245
PyObject_Repr (C function), 93
PyObject_RichCompare (C function), 93
PyObject_RichCompareBool (C function), 93
PyObject_SetArenaAllocator (C function), 249
PyObject_SetAttr (C function), 92
PyObject_SetAttrString (C function), 92
PyObject_SetItem (C function), 95
PyObject_Size (C function), 94
PyObject_Str (C function), 93
PyObject_Type (C function), 94
PyObject_TypeCheck (C function), 94
PyObject_VAR_HEAD (C macro), 252
PyObject_Vectorcall (C function), 100
PyObject_VectorcallDict (C function), 100
PyObject_VectorcallMethod (C function), 100
PyObjectArenaAllocator (C type), 249
PyObject.ob_refcnt (C member), 267
PyObject.ob_type (C member), 267
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PyOS_AfterFork (C function), 68
PyOS_AfterFork_Child (C function), 68
PyOS_AfterFork_Parent (C function), 67
PyOS_BeforeFork (C function), 67
PyOS_CheckStack (C function), 68
PyOS_double_to_string (C function), 86
PyOS_FSPath (C function), 67
PyOS_getsig (C function), 68
PyOS_InputHook (C var), 44
PyOS_ReadlineFunctionPointer (Cvar), 45
PyOS_setsig (C function), 68
PyOS_sighandler_t (Ctype), 68
PyOS_snprintf (C function), 85
PyOS_stricmp (C function), 86
PyOS_string_to_double (C function), 85
PyOS_strnicmp (C function), 86
PyOS_strtol (C function), 85
PyOS_strtoul (C function), 85
PyOS_vsnprintf (C function), 85
PyPreConfig (C type), 220
PyPreConfig_InitIsolatedConfig (C func-
tion), 220
PyPreConfig_InitPythonConfig (C function),
220
PyPreConfig.allocator (C member), 220
PyPreConfig.coerce_c_locale (Cmember),221
PyPreConfig.coerce_c_locale_warn (C mem-
ber), 221
PyPreConfig.configure_locale (C member),
220
PyPreConfig.dev_mode (C member), 221
PyPreConfig.isolated (C member), 221
PyPreConfig.legacy_windows_fs_encoding
(C member), 221
PyPreConfig.parse_argv (C member), 221
PyPreConfig.use_environment (C member),221
PyPreConfig.utf8_mode (C member), 221
PyProperty_Type (Cvar), 177
PyRun_AnyFile (C function), 43
PyRun_AnyFileEx (C function), 43
PyRun_AnyFileExFlags (C function), 43
PyRun_AnyFileFlags (C function), 43
PyRun_File (C function), 45
PyRun_FileEx (C function), 45
PyRun_FileExFlags (C function), 45
PyRun_FileFlags (C function), 45
PyRun_InteractiveLoop (C function), 44
PyRun_InteractiveLoopFlags (C function), 44
PyRun_InteractiveOne (C function), 44
PyRun_InteractiveOneFlags (C function), 44
PyRun_SimpleFile (C function), 44
PyRun_SimpleFileEx (C function), 44
PyRun_SimpleFileExFlags (C function), 44
PyRun_SimpleString (C function), 44

PyRun_SimpleStringFlags (C function), 44
PyRun_String (C function), 45
PyRun_StringFlags (C function), 45
PySendResult (Ctype), 107
PySeqlter_Check (C function), 176
PySeqglter_New (C function), 176
PySeqlter_Type (Cvar), 176
PySequence_Check (C function), 104
PySequence_Concat (C function), 104
PySequence_Contains (C function), 105
PySequence_Count (C function), 104
PySequence_DelItem (C function), 104
PySequence_DelSlice (C function), 104
PySequence_Fast (C function), 105
PySequence_Fast_GET_ITEM (C function), 105
PySequence_Fast_GET_SIZE (C function), 105
PySequence_Fast_ITEMS (C function), 105
PySequence_GetItem (C function), 104
PySequence_GetItem (C &) ,9
PySequence_GetSlice (C function), 104
PySequence_Index (C function), 105
PySequence_InPlaceConcat (C function), 104
PySequence_InPlaceRepeat (C function), 104
PySequence_ITEM (C function), 105
PySequence_Length (C function), 104
PySequence_List (C function), 105
PySequence_Repeat (C function), 104
PySequence_SetItem (C function), 104
PySequence_SetSlice (C function), 104
PySequence_Size (C function), 104
PySequence_Tuple (C function), 105
PySequenceMethods (C type), 290
PySequenceMethods.sq _ass_item (C member),
290
PySequenceMethods
PySequenceMethods
290
PySequenceMethods
member), 290
PySequenceMethods
member), 290
PySequenceMethods

.sqg_concat (C member), 290
.sqg_contains (C member),

.sq_inplace_concat (C
.sqg_inplace_repeat (C

.sqg_item (C member), 290
PySequenceMethods.sq_ length (Cmember), 290
PySequenceMethods.sq repeat (Cmember), 290
PySet_Add (C function), 159

PySet_Check (C function), 159
PySet_CheckExact (C function), 159
PySet_Clear (C function), 160

PySet_Contains (C function), 159
PySet_Discard (C function), 160
PySet_GET_SIZE (C function), 159

PySet_New (C function), 159

PySet_Pop (C function), 160

PySet_Size (C function), 159
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PySet_Type (Cvar), 158 PySys_SetArgvEx (C function), 200
PySetObject (Ctype), 158 PySys_SetArgvEx (C ®=R,) , 197
PySignal_SetWakeupFd (C function), 61 PySys_SetArgv (C &) , 197
PySlice_AdjustIndices (C function), 178 PySys_SetObject (C function), 70
PySlice_Check (C function), 177 PySys_SetPath (C function), 70
PySlice_GetIndices (C function), 177 PySys_WriteStderr (C function), 71
PySlice_GetIndicesEx (C function), 177 PySys_WriteStdout (C function), 70
PySlice_New (C function), 177 Python 3000, 315
PySlice_Type (Cvar), 177 Python Enhancement Proposals
PySlice_Unpack (C function), 178 PEP 1,314
PyState_AddModule (C function), 175 PEP 7,3,6
PyState_FindModule (C function), 175 PEP 238, 47,308
PyState_RemoveModule (C function), 176 PEP 278, 317
PyStatus (C type), 219 PEP 302,308,311
PyStatus_Error (C function), 219 PEP 343,306
PyStatus_Exception (C function), 219 PEP 353,10
PyStatus_Exit (C function), 219 PEP 362,304,314
PyStatus_IsError (C function), 219 PEP 383, 141, 142
PyStatus_IsExit (C function), 219 PEP 387,15
PyStatus_NoMemory (C function), 219 PEP 393,134
PyStatus_Ok (C function), 219 PEP 411, 315
PyStatus.err_msg (C member), 219 PEP 420, 308,313,314
PyStatus.exitcode (C member), 219 PEP 432,238
PyStatus. func (C member), 219 PEP 442,286
PyStructSequence_Desc (Ctype), 152 PEP 443, 309
PyStructSequence_Desc.doc (C member), 152 PEP 451,172,308
PyStructSequence_Desc.fields (C member), PEP 456,87

152 PEP 483,309
PyStructSequence_Desc.n_in_sequence (C PEP 484, 303, 308, 309, 317, 318

member), 152 PEP 489,209
PyStructSequence_Desc.name (C member), 152 PEP 492, 304306
PyStructSequence_Field (C type), 152 PEP 498,307
PyStructSequence_Field.doc (C member), 152 PEP 519,314
PyStructSequence_Field.name (Cmember), 152 PEP 523,207,208
PyStructSequence_GET_ITEM (C function), 153 PEP 525,304
PyStructSequence_GetItem (C function), 153 PEP 526,303,318
PyStructSequence_InitType (C function), 152 PEP 528, 196, 229
PyStructSequence_InitType?2 (C function), 152 PEP 529, 142, 196
PyStructSequence_New (C function), 152 PEP 538,236
PyStructSequence_NewType (C function), 152 PEP 539,215
PyStructSequence_SET_ITEM (C function), 153 PEP 540,236
PyStructSequence_SetItem (C function), 153 PEP 552,226
PyStructSequence_UnnamedField (Cvar), 152 PEP 554,211
PySys_AddAuditHook (C function), 71 PEP 578,71
PySys_AddWarnOption (C function), 70 PEP 585,309
PySys_AddWarnOptionUnicode (C function), 70 PEP 587,217
PySys_AddXOption (C function), 71 PEP 590,96
PySys_Audit (C function), 71 PEP 623,134
PySys_FormatStderr (C function), 71 PEP 634,276,277
PySys_FormatStdout (C function), 71 PEP 3116,317
PySys_GetObject (C function), 70 PEP 3119,94
PySys_GetXOptions (C function), 71 PEP 3121,170
PySys_ResetWarnOptions (C function), 70 PEP 3147,74
PySys_SetArgv (C function), 201 PEP 3151, 66
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PEP 3155, 315
PYTHONCOERCECLOCALE, 236
PYTHONDEBRUG, 194, 230
PYTHONDEVMODE, 226
PYTHONDONTWRITEBYTECODE, 195, 233
PYTHONDUMPREFS, 226, 268
PYTHONEXECUTABLE, 230
PYTHONFAULTHANDLER, 226
PYTHONHASHSEED, 195, 227
PYTHONHOME, 12, 195, 201, 227
Pythonic (Python JE#s#) , 315
PYTHONINSPECT, 195, 228
PYTHONINTMAXSTRDIGITS, 228
PYTHONIOENCODING, 198, 232
PYTHONLEGACYWINDOWSEFSENCODING, 196, 221
PYTHONLEGACYWINDOWSSTDIO, 196, 228
PYTHONMALLOC, 242, 245, 247
PYTHONMALLOC" (] 4

" "PYTHONMALLOC=malloc", 249

PYTHONMALLOCSTATS, 229, 242
PYTHONNODEBUGRANGES, 225
PYTHONNOUSERSITE, 196, 233
PYTHONOPTIMIZE, 196, 229
PYTHONPATH, 12, 195, 229
PYTHONPERFSUPPORT, 232
PYTHONPLATLIBDIR, 229
PYTHONPROFILEIMPORTTIME, 228
PYTHONPYCACHEPREFIX, 231
PYTHONSAFEPATH, 224
PYTHONTRACEMALLOC, 232
PYTHONUNBUFFERED, 197, 225
PYTHONUTEFS, 221, 236
PYTHONVERBOSE, 197, 233
PYTHONWARNINGS, 233
PyThread_create_key (C function), 216
PyThread_delete_key (C function), 216
PyThread_delete_key_value (C function), 216
PyThread_get_key_value (C function), 216
PyThread_ReInitTLS (C function), 216
PyThread_set_key_value (C function), 216
PyThread_tss_alloc (C function), 215
PyThread_tss_create (C function), 215
PyThread_tss_delete (C function), 216
PyThread_tss_free (C function), 215
PyThread_tss_get (C function), 216
PyThread_tss_is_created (C function), 215
PyThread_tss_set (C function), 216
PyThreadState (Ctype), 204
PyThreadState_Clear (C function), 206
PyThreadState_Delete (C function), 206
PyThreadState_DeleteCurrent (C function), 206
PyThreadState_EnterTracing (C function), 207
PyThreadState_Get (C function), 204
PyThreadState_GetDict (C function), 208

PyThreadState_GetFrame (C function), 206
PyThreadState_GetID (C function), 206
PyThreadState_GetInterpreter (C function),
206
PyThreadState_LeaveTracing (C function), 207
PyThreadState_New (C function), 206
PyThreadState_Next (C function), 214
PyThreadState_SetAsyncExc (C function), 208
PyThreadState_Swap (C function), 204
PyThreadState.interp (C member), 204
PyThreadState (C E‘i) , 202
PyTime_Check (C function), 188
PyTime_CheckExact (C function), 188
PyTime_FromTime (C function), 188
PyTime_FromTimeAndFold (C function), 188
PyTimeZone_FromOffset (C function), 188
PyTimeZone_FromOffsetAndName (C function),
189
PyTrace_C_CALL (Cvar), 213
PyTrace_C_EXCEPTION (Cvar), 213
PyTrace_C_RETURN (C var), 213
PyTrace_CALL (Cvar), 213
PyTrace_EXCEPTION (Cvar), 213
PyTrace_LINE (Cvar), 213
PyTrace_OPCODE (C var), 213
PyTrace_RETURN (C var), 213
PyTraceMalloc_Track (C function), 249
PyTraceMalloc_Untrack (C function), 249
PyTuple_Check (C function), 151
PyTuple_CheckExact (C function), 151
PyTuple_GET_ITEM (C function), 151
PyTuple_GET_SIZE (C function), 151
PyTuple_GetItem (C function), 151
PyTuple_GetSlice (C function), 151
PyTuple_New (C function), 151
PyTuple_Pack (C function), 151
PyTuple_SET_ITEM (C function), 151
PyTuple_SetItem (C function), 151
PyTuple_SetItem (C ®R) ,8
PyTuple_Size (C function), 151
PyTuple_Type (Cvar), 151
PyTupleObject (Ctype), 151
PyType_AddWatcher (C function), 118
PyType_Check (C function), 117
PyType_CheckExact (C function), 117
PyType_ClearCache (C function), 117
PyType_ClearWatcher (C function), 118
PyType_FromMetaclass (C function), 120
PyType_FromModuleAndSpec (C function), 121
PyType_FromSpec (C function), 121
PyType_FromSpecWithBases (C function), 121
PyType_GenericAlloc (C function), 119
PyType_GenericNew (C function), 119
PyType_GetDict (C function), 118
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PyType_GetFlags (C function), 118
PyType_GetModule (C function), 119
PyType_GetModuleByDef (C function), 120
PyType_GetModuleState (C function), 120
PyType_GetName (C function), 119
PyType_GetQualName (C function), 119
PyType_GetSlot (C function), 119
PyType_GetTypeDataSize (C function), 95
PyType_HasFeature (C function), 118
PyType_IS_GC (C function), 119
PyType_TIsSubtype (C function), 119
PyType_Modified (C function), 118
PyType_Ready (C function), 119
PyType_Slot (Ctype), 122
PyType_Slot.pfunc (C member), 123
PyType_Slot.slot (C member), 122
PyType_Spec (Ctype), 121
PyType_Spec.basicsize (C member), 121
PyType_Spec.flags (C member), 122
PyType_Spec.itemsize (C member), 122
PyType_Spec.name (C member), 121
PyType_Spec.slots (C member), 122
PyType_Type (Cvar), 117
PyType_Watch (C function), 118

PyType_WatchCallback (Ctype), 118
PyTypeObject (Ctype), 117

PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_as_mapping (C member), 271
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_basicsize (C member), 269

PyTypeObject

PyTypeObject

PyTypeObiject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_finalize (C member), 285
.tp_flags (C member), 273

PyTypeObject
PyTypeObject

PyTypeObject.
.tp_getattr (C member), 270

PyTypeObject

PyTypeObject.
.tp_getset (C member), 281

PyTypeObject

PyTypeObiject.
.tp_init (C member), 283

PyTypeObject

PyTypeObject.

tp_alloc (C member), 283
tp_as_async (C member), 271
tp_as_buffer (C member), 273

tp_as_number (C member), 271
tp_as_sequence (Cmember), 271
tp_base (C member), 281
tp_bases (C member), 284

tp_cache (C member), 285
tp_call (C member), 272
tp_clear (C member), 278
tp_dealloc (C member), 269
tp_del (C member), 285
tp_descr_get (C member), 282
tp_descr_set (C member), 282
tp_dict (C member), 281
tp_dictoffset (C member), 282
tp_doc (C member), 277

tp_free (C member), 284
tp_getattro (C member), 272
tp_hash (C member), 271

tp_is_gc (C member), 284

PyTypeObject.tp_itemsize (C member), 269
PyTypeObject.tp_iter (C member), 280
PyTypeObject.tp_iternext (C member), 280
PyTypeObject.tp_members (C member), 281
PyTypeObject.tp_methods (C member), 280
PyTypeObject.tp_mro (C member), 285
PyTypeObject.tp_name (C member), 268
PyTypeObject.tp_new (C member), 283
PyTypeObject.tp_repr (C member), 271
PyTypeObject.tp_richcompare (C member),279
PyTypeObject.tp_setattr (Cmember), 270
PyTypeObject.tp_setattro (C member), 273
PyTypeObject.tp_str (C member), 272
PyTypeObject.tp_subclasses (C member), 285
PyTypeObject.tp_traverse (C member), 277
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