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CHAPTER 1

Python [ i e 11 (APL) fiif5 C Al C++ F2fy R AT ATEZ A2 L F 151 Python f# s . % APLTE C++
HEFERT AL, RN TR LA, B HRFHAR Python/C APL. i ] Python/C APL A7 PN EEARHY PR o 58—~
HURN THEE IS &7 Rk BN B Python MEREARDIAEN C L. X n] B fiei W BT 37 5
55 " ANPRER JERF Python MRS CHBER HI Y15 XA 9 38 5 AR AE— 1B ) Y embedding Python..

GG RIS AR R UL ) T HYE, ATl Sl BB IR G. E TR A — A
JEE AR R B AT A T i A Python A R EA 2, {Hitk A Python [ FE A 44 5
PRI R T B -

VFZ APT BUEAR IR A B & Python sX PR NARREAEIE . BN, KR A Python [ 1Y HIFE 7
WHRERALEE YR, A 2R S BRI H i A Python 2 B e B S TRV X &2 5

1.1 K4k

WARARAR B4 5 ] 45 T CPython ) C UMY, 1R BAUEHRTE PEP 7 HE U H5 2 W AR, XL 45T
W3 ) AT AT R By 254 11 Python A4S . FEAM 5 4R H C ISR =07 I AN, al DU AR X LU AT, Rl
VRUESEAE H 5 1) Python TTRkIX LU .

1.2 8&XH

{1 J1} Python/C API Fr e SR A PReR . IR E SCRT TN AT TR B & B R AU 2 v -

#define PY_SSIZE_T_ CLEAN
#include <Python.h>

X EWEM S AT ARk S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERATH).
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#ril: T Python W HE & S(—LEREAERLLE R GE LSS MAAR Sk SRR AL BRES RE 5L, DR BEAE AL &5 AT AT i of
A2 HT, AR LIRS E Python . h,

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

Python.h 5 SCARYAHB M P m] WA AR (b B & bRk SCURBInE LFRAT) #RAT AT Py 50 _Py. DA _Py
TR A AR Python SCBLN ARG HIFY , AR TRA S E M o S5 24 PRI PR B R

i P AGE AR BA%E LA Py 580 _Py TPk HY A PR X O B R, I @ SO P ARk
Python IRA I RI LA, X LEIRA AT BE S 2 LA BE R 28 2 — TSk i HAh 44 B

L &5 Python —f %223, fF Unix b, Bl T prefix/include/pythonversion/ #l
exec_prefix/include/pythonversion/ H3g, HW prefix il exec_prefix 4 i [1 Python ¥
configure HIARE ANV IESE X, 1 version WA '$d.%d' $ sys.version_info[:2].%F Windows
b, KT prefix/include, HH prefix @ ZRFETHEE LR H %,

BAFEXBE S, WA (ERARTE) #ORCER T gaikds T a3 Sc MR H R . F ~ &
B H AT R IR IRG ] #include <pythonX.Y/Python.h>; XPHHEZF-E9iFEATH,
K prefix FHPEILKALTE TR H exec_prefix -5 L83,

C+ PWARIERL, R4 APLESE il C g A, (HLSCPFIERF A LSSl extern "C", [H
It APLAE C+ {1 It APT S i0h PRI AT AR R AL B

1.3 HFHME

Python 3SR HpE SCT— 287 IR . VP2 RAESEITE AR A i)y & i (Bl APy _RETURN_NONE) .
HoAt T 3 1 B 5 Ak B 3 BT s Y AN g — A SE BRI B3R

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)
R ] x B XHE .
3.3 Bl e

4 Chapter 1. #}i
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Py ALWAYS_INLINE
LR GR IR IR 2 NS I IR PR . S il DAZZIE T I Ui R NI PR AR

BRI DR A A% P R ER P B A R B 5 4 7 Python Bt Py B ™ 2 88 I R I S YRR B
MSC L AR MR N EAE T T e BN R

Bifi % fii | Py_ALWAYS_INLINE Frict (WEE R O] e S B = vERE (B and 38 78 &) . XF ik
ANz A3 AT SR U ST 3 A EE T & R .

N4 Python & FEPH AU A (Bl LT Py_DEBUG %), WPy ALWAYS INLINE R AMYATA
1%

E AL PR BOR M 2R H 4. A

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

3.11 F R Re.
Py_CHARMASK (c)

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

Py_DEPRECATED (version)
FEHFEM . R DA ETEA 5 2 PR -
R

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

1 3.8 B S T MSVC (F¢.
Py_GETENV (s)
5 getenv(s) FE M, HE2WMBE M@ L ITHE AT -E WKW NULL (& WLPyConfig.

use_environment),

Py_MAX (X,y)
RIE % Fy MR AE .
3.3 Bl e

Py_MEMBER_SIZE (type, member)
R A Z5H (type) member R/, PAFATERR.

3.6 Hi e

Py _MIN(X,y)
R x Fy 2o ME.
3.3 B fE.

Py_NO_INLINE

A NI R B, Eamd C AR T RE NS H LTO+PGO 4k it (1
bpo-33720).

I

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

3.11 FiHIHE.

1.3. FHNE 5
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Py_STRINGIFY (X)

¥ x o C 455, A0 Py_STRINGIFY (123) iR\ "123",
3.4 FRiRe.

Py_UNREACHABLE ()

KT AFEARA — it EICE AR AR AS B AR - Bilan, 24— switch iB4)H Brg n] RE A (EHD
B case THER T, MATRHHTE default: FAH . UIRIEFEIEE ML E L — assert (0)
8¢ abort () P& AR LA .

e release BT, WAAHE NP S8 00 AL URD, 800 1 R T 135 (LRGS0, 45 GCC ) release
B, ZZEMHH __builtin_unreachable () SE¥.

Py_UNREACHABLE () f—PHERRA A ALk, (HAIK A I _Py_NO_RETURN B 5.

WR ARG AN KT RE R IEH RS, EERRIE ORI PARIE, SRR %%, flin, RN
AT, B — R R I AURE B, s, mirfanRit S e E . Rk
PR S, MR Py_FatalError() .

3.7 BRI HE.

Py_UNUSED (arg)

JF BB SO P R B 2 K, AT O R 4 % 28 % 45, B4 int func(int a, int
Py_UNUSED (b)) { return a; 1},

3.4 B fE.

PyDoc_STRVAR (name, Str)

Bl TOMESCHPSA U 470 nane W30 RRRERERAGR A Pyton, 3
HEh.

a1 PEP 7 firik, i pyDoc_STRVAR VBN SR FAFER . PASCRRASFI SCRY E 45 Hf — 2 #4 & Python 1%
o

vk

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

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

}

PyDoc_STR (str)

R RE AT ER S A SO AT, B8 Y SO AT R AR I s, B — NS
W PEP 7 firik, i PyDoc_ STR $8E SURYFAFER , DASCREARFISCRY 47— 4 & Python A1 1 .
vl

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

Chapter 1. #}i
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1.4 5. ERFSIATHE

Z ¥ Python/C API (¥R — DB Z NS EVA K —> Pyobject* RAER A, XFRELZ 8 ML R
Python % 4 1 A3 WA B X i 4541 . B T i Python X 42 2 U 7E A £ 801 I R #6545 Python i 2 F A [H]
b (BN, WROE. fERSEN A S50e s %) , BRI R C RABRFR BN RERW. LT
JiiA Python Xf RERAFAE T Herf: ARATIEI—ARANPyobject [ H s SR &, HEER AN
PyObject* WIfgE A8 . ME—MIBIANE type X5 PEAX PP GOKIEARERRERL, FrPAEA Tl EARE S
WPy TypeObject X4,

Jirfr Python Xt 5¢ (L% Python #&4k) #8AT—A> type Fl—> reference count . XIS E € RAT 2T
X5 (BIARER . 5RO P E ek AL, A types HHFIAR ) o XFF RS ARB RN R AL, #A — K
KEARX R RT LR i, 24 (HAY) a Prigfyxi e Python F1J3KIf PyList_Check (a) NE.,

1.4.1 S|HVHE

SR B A SR OB TN AR/ NEA BRIK (OF BAA R RIS ™ ) EaitEa L2/
[ (5 X — X2 4T T strong reference, XEeH Al DL — A4, AR 4 (8i#5S) C AR,
A C BB AR R . YA R G strong reference BERERLET (RIHS A /), %
TGS BEE AL . WRZS A S MR 5, W SREIGX L5 o QR W AT 2 15|
A, X Gt A A RE RGOS 0T, AR . (FE X L5 27 TRl AR 5 | AR s i A g e
IS/ v N = )

S5 AHEUE R 2 B A TEAE . BRI EE R M Py_INCREF () ERIRBOS R AHSI A (BIiL5]
WEON—), WPy _DECREF () Z2KFEiE A (RIESIHTEE—) . Py_DECREF () %L incref 724 7%
8%, AL USRG2I . Bl e — R, B afERs
FRBEER R . MR R R ARG A, a3, W E T R B RS & TR O 4 4 i o
MEGIH, HFPITrRN MR B E. SITERSEER L HTFRES EmnRE L4 5%
PNAE AN [F N E BB [R] (B sizeof (Py_ssize_t) >= sizeof (void*)). L, 51T
) 18— T BRI R4

LA L BN L B 1R 100 GBI SRl A8 B A strong reference (BIMEING HTIED . BHE BB, AR R4
XPGRINXEGAT | TRBO N —, 100 2428 BT HAR A 5 | T RO 8— Ak, MR O A HAR
. FrAs a5 B BRI o BN S TR0 ME— R R A A SRS R % Gt nl AR Ik
RPN R BEHATHGE 2 A — N R A5 -5 FANTHZE FINAAAE, aBOA 20 Bl R —
ASHristrong reference (RISEHIGIATIED . HELG HTTHOE I E—Fh E 2F DU RAE N SR L 2825 1 A
Berpi C BRI I L8 R ECLAE Python gl T 5 P AL 2 PRAaEAE T AW RS S — 51

SR, — AN DLIRIRE BH-2 M B 26 4R BO G2 HAE A RBUH 5 | FH 1S D0 R R AR B — B a] . A o e fE ]
BEXETC R M H R R R Bizxt 42, BEROX A5, H T el 0Bl YR . BEIEWGRAE T B LI E N
T 84 A E AT ) Python AR RAMGX - A — KRG AZ v TN Py _DECREF () FilalE| A,
A M) LPAT AT 45V EE A TEAE S -

LA PIME R IR A MR Z BEE (ZFRPA PyObject_, PyNumber_, PySequence_ B PyMapping_ Jf3k
IR ) o 3 BB AR N2 R HGR 8] (X R B — N i strong reference (B INE | FHTED . X iF5 08 H &4 5¢
ARG R 2 JG I Py _DECREF () 5 X PMBOE AR B AE > M H 2%

14. &, %EBF03| Bt 7
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S AT

Python/C API "1 R 51 T RUR -2 518 B A SORMRE . T RUE XRS5, MAENE %A
BRI ENRESHHILE). “WaE N9 BEWE YR Z%E T Zi#E L # i Py_DECREF.,
Fr G AR AR, X E B2 0% 5 T A B A HE A F5-75 BB i s 38 i Py_DECREF ()
B Py_XDECREF () IR E -- SRS X N TE GEFE LA HMA ) . 4— A mEeks| A i
BRI, WFRRE USR] #0951 . MRFERIrE R, WFREE 2 X5 H . X
F-borrowed reference AT FATAT B AMRAE

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

RAE R GTIG I BAEENGISINEPyList_SetItem () MPyTuple_SetItem(), BEfI&EIH}
SHMBIH (EARRSHIIER TTHSEINE! ) o XL R BRI 2 57 s | 2 B e B a0 @i 4
FRIAFETCH SN H A — AW RG] Bitn, BlEC4 (1, 2, "three") BYURLE R K AT DA IXFERY
(BB RN IRAL B NI & B R RIS w5 ) -

PyObject *t;

t = PyTuple_New

(3)7
PyTuple_SetItem(

(

(

3

t, 0, PyLong_FromLong(1lL));

t, 1, PyLong_FromLong(2L));

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

PyTuple_SetItem
PyTuple_SetItem

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

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

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

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

PyObject *tuple, *list;

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

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

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

Py_ssize_t i, n;

n = PyObject_Length (target);

if (n < 0)
return -1;

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

(Rt

8 Chapter 1. #}i
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(£ 50

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

}

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

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

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

long

sum_list (PyObject *1list)

{
Py_ssize_t i, n;
long total = 0, 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, nj;
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);

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

return total;

1.4.2 2%

T Python/C AP v 473y 5 2L A (o iy AR R AR D5 KZ M s C 2440 int, long, double fl char*
&, SEE R AR R AP R T30 B BT S ) BRI T R B RN — A, i A
TR R AEE A . X LS5 R0 5 6 e A1 R B0 3 — R e .
type Py_ssize_t
Part of the Stable ABL. — /M ffif5 sizeof (Py_ssize_t) == sizeof (size_t) WHMF S EEL
A, C99 WA HEE X ARV (size_t 22— DS HEHKA) . S H PEP 353 T RifN.
PY_SSIZE_T MAX J&Py ssize t I IEEH .

1.5 &

Python F& - 1 A T LA B 2 T3 ZAL PR B DR 8 RACPRI S & Hah G R 1, AR5 i il &
MR, AKIEESE, BRI MIRIATHA MRS, FER R e 25 M I RSk [ ) -

SR, XF CREFP BORYE, SRR BTy . Python/C APL Fr i I A sRECHR AT DA [ A 5, I3k
TEAE R B SO P A AN R — ORI, A RBuB R R, EXRE-RE, ZFETITAN
AR EEI A, TR — A RERR . WERBCA BB IMNY SRS, X MR 58 NULL 5 -1, BARBR T pR
B [l A, AR R SR R BERERE, Hrh BAEROR R AW R BB i a i
PR EUe RA AR IR R, HHEMPyErr_occurred () RMATRAAMGI . X LEBISMEE 2P
HAC AR

SRR RAE S DN AR A RS0 (AR Y TAE— D TEARM Y 6 2R fr ) . — DERAEAT DAL
FEWFRESZ — FRECERE, SERARE. WiPyErr_Occurred () W LABUT RIS MRS 457
B BRI B R R o] —ME AR SRR IEA R A5 , AEHARROL R R 9] NULL. A 24 ek B0n] DA E 7
WA PyErr_setstring () i ILK UMEANSREMK) WERFHRSHRE, MeyErr Clear ()
A LATR RS IR

SRR TR =R G (B WA R LAY NULL): SR 288, MU RS i (e, PAKIRIIIEE . X2
L)% X5 Python 1 sys.exc_info () WERAME; SR, ENTIFAZ—HFERY: Python X5 A5k HT Python
try.. except IFH LB RS — 55, 1l C 2P FFAIRE RAER T AR C mAETEENZ %
%lﬁﬁﬁﬁﬁﬁéﬂﬂj Python Ty i MR & i) LR FIERR, IZF B 2 TR 2 sys . exc_info ()
Ak
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W ¥E A A Python 1.5 JF4R, M Python (US55 RS B9 Bk iy . AR 22 4 i 07 2 M s AL sys
exc_info (), ‘EFfik[a] Python fUR I /» AR HOARAS . BUAN, X PR I S RS i 77 s SRR & 1
AR PRI AR E 57 3 14 R RS PR AT S AR S RS DA DR B HCR 5 B0 5 R A o R 1 S Ak P
Al — A EEARRIC A R o 1 IEAEAL PR S P A 8 DL %5 il s/ 1 A [ 98] ey e ot e 5
FRR RV AEAEA R RR 2R R Ay K

YER— LA B, — A8 F 55— SR RIOR P73 AT 55 1) R 5N 4 A A 0l L B IR B 55 | & T e, IFAE
SRS ERSEBA TR . BN Y EF A TG A, R E—MHRR R, (BB
TR BEET 5 - I EENE RS, 5 RE IR YR F A EEE R .

LT sum_sequence () Rl AR T8 HRFHAL 38 2O AT BRI 1o AT A9 K A TR AR A N B
IR TT ZE A AEM S . iR Gl R EURR T — 2 R B E . B9, 0 TR Python [
ZUGIRESE, FRATER TS50 1) Python 4415

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

I N I N RE SR G C AR :

int

incr_item(PyObject *dict, PyObject *key)

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

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

/* Clear the error and use zero: */
PyErr_Clear();
item = PyLong_FromLong (0L) ;
if (item == NULL)
goto error;
}
const_one = PyLong_FromLong (1L);
if (const_one == NULL)
goto error;

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

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

}

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

1.6 #& A Python

HA Python SEREGHIUIRATT (RN T RS H M ) A T2 — IR ST R E MR, Wit A
ERRAL. FRER IR Z Bl e LA TE RS BRI IR L 2 5 A BERBE T -

HEARIGL R AR Py _Tnitialize (). WERECHOIGRILE BB, IO AR builtins,
__main__ Ml sys. BEiLVIHAHEIEREELE (sys.path).

Py_Initialize () ARWE” MASEHINER" (sys.argv). WERFERFEIATIH Python (AL 2 AL &
NMBER B PyConfig. argv H HREKEPyConfig. parse_arqgv: Z: W Python #1450l .

HEREZHAESG . (F5512 Unix 1 Windows, BIRTEMTT LAFIAN) , Py _Initialize () FHAR$EXIHRUE
Python fFRERS A PAT SO RO B B e AP MR TH R U8 R i 42, IF 1 E Python JE AT ZEAHX] T~ Python i f
TENTPAT SO [ 7 B AR E] . RRIHL, BT FAE shell Gy R AR GMRAE & PATH) FIRFIHH
python PRI HFT SCHTTEAC H SR & ##40 1ib/pythonX. Y [ H %K.

2605345, SR Python AJ$h 4704 T /usr/local/bin/python, B¥REFENMT /usr/local/lib/
pythonX.v. (SEfs L, X MFEBAERE SN “PER” (E, S7EM4ICETE PATH FHRE|4 N python [
ATRATSCHFI A A o ) P AT DA A 5 B A F PYTHONHOME , Bl A3 % B PYTHONPATH YEFRIE AR 2
BB H SR TR

AN AR A S E APy _Initialize () Z AT Py_SetProgramName (file) RigZF4#
RKIKF. TR PYTHONHOME /34K £5 78 36 M ' Jf H. PYTHONPATH R Bl A BIARHE IS R 2 Bl
LS AT R R P AR BYE A QW Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix ()
frpy GetProgramFullPath () SEPl (GXEEEEIIFAE Modules/getpath.c HEX).

FH}, B FEENT Python HE4T “ RAIUAAL” . B0, 1 FFEFF T REAR S8 5 8 (R Py_Tnitialize () 8§
F N AR T Python (1 Fi £ 28 58 A BEREI Python Jir 23 B N AF - X AT DA Py_FinalizeEx ()
L. A4 T Python 4T B IGAIRAE N Py _TsTnitialized () MRECRHR I E E. A KX L5
WG BAEZ SR A . Py _FinalizeEx () TABENUITA i Python fBRRs T /0 B i N AE,
BN fh 4 RASHL I A FC R N AF B BT AN SRR o
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1.7 iEifa@

Python R PARfFH7 HE 28 720 2513 LAJE I GHERE SR A JRBCR I BUIME & . XL A S 45 s T KR BT
BB ENTEOARBUE -

AR IR 4 7 BE 51 R DL Python JEAURI MUK A Py Misc/SpecialBuilds. txt, W JHHYMEIA X
FRBERT TR, WIS TS, S0 ERREAR ORI R R Z R RE AT 54 . A BIRIAR AR R K
x it hiliopInL pe

W71 & X Py_DEBUG 72 M i Al REAm5 7 L 18 75 AR 1Y) Python W4 1% . Py_DEBUG #£ Unix 4%+ &
AW ——with-pydebug #| . /configure Ay R LAY . B WA E I ALdE Python % &Y _DEBUG
FHKJEH . 24 Py_DEBUG 7E Unix #RiFH )5 R, gaiktsRIbrigidt i .

B TR SRR T EOR, e S ATHISME A, 1§25 Python Debug Build.

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

AHEFELZFMER, 27 Python JFACEH A Misc/SpecialBuilds.txt .
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CHAPTER 2

C APl fyfa e

ERARS A SCRI U], Python ) C APLKFRE(G PEP 387 Jrliik i1 [a] T ARATRMS . W B AR A # 2 IS
Gy GEE A B new APT) o BUAEBUA APLsR2 [ APL R STEF ISR 2 5 s F i 5 H i)
AN A KA

CPython fYLY I — il # 11 (ABI) WILABS/NRASCIRIE MR (RBLARRE g S0 NHPF &89
%% ). Bk, H Python 3.10.0 ZwiFf UG A DALE 3.10.8 132817, [Z UMK, {HARXT 3.9.x F1 3.10.x T4 51
EATIE -
FAERA AR EETHIR P C APLZIK:

o AR APL, AT RELERERRAS P A LU T AT FE . BRI FRS DA PyUnstable BIZORARIC.

o LI APL, BoAEZ NIRBRARBIRFF A . 28 L TPy LIMITED_APT I, FHARXDTHELM
Python.h XAMATF .

ROEEREAE T SO E R iE

WA N RIKH AN FR, W _Py_InternalState, JZnJAEAZE MM 2 $L 32 A0 AN T 2 AR T
AR ALAT APL. UISRARTR B X RN APL, 355 EHRAR CPython JFA AT BA SRSHE VR M 3 SHR I A A
API,

2.1 7825 C API

LA # 7K H PyUnstable HIZEY APL#RREXTSMATT CPython (Y SCERANY, F Rl REANINFE 2 RIE U2
JAR P R A AR (BIANA 3.9 1) 3.10) o HR, EASAEMBEIE AR A (FlanA 3.10.0 # 3.10.1).

Bl LTI, RE%H T RIS
{5t AP 51 H 55 2R EE CPython JT A UEREF AL SR AN B ) KIE Y B AL
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2.2 MRAEFZ#HEEOMIRER

AT I, ASCRIRPNE T ¥, (H3Z2R APLAIESE ABIXT T AP A I VARRBE A H4AR R 4 7 6 dnie
AJ) Python %5

2.2.1 ZFR C API

Python 3.2 5| AT % IR API, ‘Ej Python [ C AP J—/>14t, HAEAIAZER APL 4 Jnl DA— 4 BIE T
Z A~ Python fiftA4%. 2R API [N A 4o F Ao

Py LIMITED_API
HAEFFE Python . h Z I SLX A AERE R AZ B APT, 552 i APT [ HiU AR .

$f Py_LIMITED_API & SUH SR AT SZERRY F Ik Python JRA W) PY_VERSION_HEX H{H. ¥
P IO B 2w BT A T %8 E AR IF LRI r Python 3 & Affi, I ] F Bz iR A R 1IE TS AW
ZH AP,

ANEFEAH PY_VERSION_HEX %, M &gt — i/ NARERCA (%1 0x030A0000 K Python
3.10) PAFEFEfE IR A1) Python A HEAT 45 136 I PR IS AE -

YRR DA Py_LIMITED_APTI E XN 3. HAR 5 0x03020000 #H[A (B[ Python 3.2, 5| A3ZFR API
FIRAS )

2.2.2 135 ABI

S jE F AR, Python #2431 T—/> 4452 ABI: RFREES Python 3.x A LRFEH AN —4HAF5 .
Fase ABLSTE 2 % AP RXEINATFIIRTS , (RIS HAMAFS B0, AR IHR AR 32 i APL T 55 1) pR 4K
#E Windows -, i A2 ABL A4 R M4 PeHEH B python3. d11 AR L @I L python39.d11,

TEHLEF-5 F, Python YA AL FRHA abi3 IRERILZE T (P14 mymodule.abi3. so), B
ALREXFERY R B AHRARE ABL fiUHJ7 ((CHATE T HR) SR L, flan, BT 3.10+ 2R
APT G4 FEAN AT 2221 HUAIRAR AN Python .

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

2.2.3 %R API g1k RS F04AE

ZFR API i) H A5 2 A4 AR 523 C APL W] AR 4514, (RGBS A HEfE ERyii gk,

BN, BARPyList_GetItem() @] W), (HHE “RNLEN)” FRAPyList _GET_ITEM() WLEAn] .
XA B AT B S L IR SR W] AR AR & SR A 91 2 S SE B Y .

TEARE X Py_LIMITED_API fEHL T, Hudk C API pRHCR H 22k AT N BB - e . ¢ X Py_LIMITED_API
SEEXAERNEE, AL TT Python FUERZE M RE EVE, (B4 W RERRALIEEBE .

WM Py_LIMITED_API & X, AILAMEFIRALRA ABL R 4mi% 2R APL B AT RE . X REHR T
TEFIRY. Python A FirERE, (HHRFRR e 2. T Py_LIMITED_APT JEfT4id R r=tE — Nl e A
LIEY AT B G5 ey E-man, £ RIRE A7) Python FUAS ) il & 7 6 .
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2.2.4 ZPR APl 7R

WM ] py_LIMITED_APT #4748 1% & ik 58 & 4% iF 18 15 fiE 0% 3 &2 'R APl 8(i%2 © ABI,
Py_LIMITED_API (AU s, H— APLiSGFEHAMR 2, finE 55

Py_LIMITED_APT AAREALBER— AR M AE R AR Python A H IR SRR A% Bildn, % &
—MEZ NULL AER SRR AL, £ Python 3.9 1, NULL BUAE S —NERAIT N, (HAE Python 3.8 1, 1%
SRR OE M, S8 NULL 5 HBURS . RS Ebd 1 T 45 A 7B

T AN Y4 5 E LT Py_LIMITED_APT Hf FLSbaEM (R B H Bl AN S8k, BIEEENT22 R AP f)—i

e

X LSRN, BATE BN EE SRR PR Python /NSUASS KM — R, H ek T AR AR
HIFE .

T AT B WA BT A AP B9 4 3 SCRY DA & 2 5 B aCUFR W o 2 R APL i — 34>, Bl LT
Py LIMITED_API, R AFHILERESH THEARIERN (HEEERENEFIBELEY) HEE
k.

HEEEZR APL I AR EFE M) 7E Python 3.8 " Py_LIMITED_API 4Rk JREWE LY EAETE
Python 3.12 Fiz#4T, (HEHA—EREH Python 3.12 %if. Frili, fEfaE ABLEEBEENIFN T, W02
PR API W] RES 45 57 I 0L I .

2.3 FEMERE

ABI HYREMEA (U T Python,  BUHRT B B0 4 136405 . MIRZ R MG aeb 45 . X T4 ABI Y H AR
Kyl , XEEAFTE L T A CFE7. ENTEESHBT OS RAUHAL P24

WRAE RS & -6 LA Python fRASER AR IR Fa € ABI 1) 7 20 2 B3~ Python 73 & 5 IIFAT. K
H python.org PAKIFLEE =43 KR Windows 1 macOS A1 AR AT X FlF I «

2.4 ZFR API AT

H Al (R AP LG T X LE T

* PY VECTORCALL_ARGUMENTS_OFFSET
e PyAlter Check ()

* PyArg Parse ()

e PyArg ParseTuple ()

* PyArg ParseTupleAndKeywords ()

e PyArg UnpackTuple ()

* PyArg VaParse ()

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

e PyBool_FromLong ()

* PyBool_Type
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PyBuffer FillContiguousStrides ()

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 ()

18
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PyCFunction_New ()
PyCFunction_NewEx ()
PyCFunction_Type
PyCMethod_New ()
PyCallIter_New()

PyCalllIter Type
PyCallable_Check ()
PyCapsule_Destructor
PyCapsule_GetContext ()
PyCapsule_GetDestructor ()
PyCapsule_ GetName ()
PyCapsule_GetPointer ()
PyCapsule_Import ()
PyCapsule_IsValid()
PyCapsule_New ()
PyCapsule_SetContext ()
PyCapsule_SetDestructor ()
PyCapsule_SetName ()
PyCapsule_SetPointer()
PyCapsule_Type
PyClassMethodDescr_Type
PyCodec_BackslashReplaceErrors ()
PyCodec_Decode ()
PyCodec_Decoder ()
PyCodec_Encode ()
PyCodec_Encoder ()
PyCodec_IgnoreErrors ()
PyCodec_IncrementalDecoder ()
PyCodec_IncrementalEncoder ()
PyCodec_KnownEncoding ()
PyCodec_LookupError ()
PyCodec_NameReplaceErrors ()
PyCodec_Register()
PyCodec_RegisterError ()
PyCodec_ReplaceErrors ()

PyCodec_StreamReader ()

24.
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e PyCodec_StreamWriter ()

e PyCodec_StrictErrors()

e PyCodec_Unregister ()

* PyCodec_XMLCharRefReplaceErrors ()
* PyComplex_FromDoubles ()
* PyComplex_ImagAsDouble ()
* PyComplex_ RealAsDouble ()
* PyComplex_Type

* PyDescr_NewClassMethod()
* PyDescr_NewGetSet ()

* PyDescr_NewMember ()

* PyDescr_NewMethod ()

e PyDictItems_Type

e PyDictIterItem Type

e PyDictIterKey_Type

e PyDictIterValue_Type

e PyDictKeys_Type

* PyDictProxy_New ()

e PyDictProxy_Type

e PyDictRevIterItem_Type

e PyDictRevIterKey_Type

e PyDictRevIterValue_Type
e 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 ()
e PyDict_Items ()

e PyDict_Keys ()

e PyDict_Merge ()

e PyDict_MergeFromSeqgZ ()

* PyDict_New ()
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PyDict_Next ()
PyDict_SetItem()
PyDict_SetItemString()
PyDict_Size ()

PyDict_Type

PyDict_Update ()
PyDict_Values ()
PyEllipsis_Type
PyEnum_Type

PyErr BadArgument ()

PyErr BadInternalCall ()
PyErr CheckSignals ()
PyErr_Clear ()

PyErr Display ()

PyErr DisplayException ()
PyErr ExceptionMatches ()
PyErr_Fetch ()

PyErr Format ()

PyErr_ FormatV ()

PyErr_ GetExcInfo ()
PyErr_GetHandledException ()
PyErr_ GetRaisedException ()
PyErr GivenExceptionMatches ()
PyErr_NewException ()
PyErr._NewExceptionWithDoc ()
PyErr_NoMemory ()

PyErr NormalizeException ()
PyErr._Occurred()
PyErr_Print ()
PyErr_PrintEx()
PyErr_ProgramText ()

PyErr ResourceWarning ()
PyErr_Restore ()

PyErr SetExcFromWindowsErr ()
PyErr_SetExcFromWindowsErrWithFilename ()

PyErr_ SetExcFromWindowsErrWithFilenameObject ()

24.
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* PyErr SetExcFromWindowsErrWithFilenameObjects ()
* PyErr SetExcInfo()

* PyErr SetFromErrno ()

* PyErr SetFromErrnoWithFilename ()

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

e PyErr SetFromWindowsErrWithFilename ()
s PyErr_SetHandledException ()

* PyErr SetImportError ()

* PyErr SetImportErrorSubclass /()

s PyErr SetInterrupt ()

* PyErr SetInterruptEx ()

* PyErr SetNone ()

e PyErr SetObject ()

e PyErr_ SetRaisedException ()

* PyErr SetString()

e PyErr SyntaxLocation ()

e PyErr SyntaxLocationEx ()

* PyErr WarnEx ()

* PyErr WarnExplicit ()

* PyErr WarnFormat ()

* PyErr WriteUnraisable ()

e PyEval_AcquireLock ()

e PyEval_AcquireThread/()

e PyEval_CallFunction ()

* PyEval_CallMethod()

e PyEval_CallObjectWithKeywords ()

e PyEval_EvalCode ()

e PyEval_FEvalCodeEx ()

* PyEval EvalFrame ()

* PyEval_EvalFrameEx ()

e PyEval_GetBuiltins ()

* PyEval_ GetFrame ()

* PyEval GetFuncDesc ()

* PyEval_GetFuncName ()
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PyEval_GetGlobals ()
PyEval_GetLocals ()

PyEval_ InitThreads ()
PyEval_ReleaseLock ()
PyEval_ReleaseThread()
PyEval_RestoreThread()
PyEval_SaveThread/()
PyEval_ThreadsInitialized()
PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BaseException
PyExc_BaseExceptionGroup
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError
PyExc_BytesWarning
PyExc_ChildProcessError
PyExc_ConnectionAbortedError
PyExc_ConnectionError
PyExc_ConnectionRefusedError
PyExc_ConnectionResetError
PyExc_DeprecationWarning
PyExc_EOFError
PyExc_EncodingWarning
PyExc_EnvironmentError
PyExc_Exception
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_FutureWarning
PyExc_GeneratorExit
PyExc_IOError
PyExc_TImportError
PyExc_ImportWarning

PyExc_IndentationError

24.
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e PyExc_IndexError

* PyExc_InterruptedError

* PyExc_IsADirectoryError

e PyExc_KeyError

* PyExc_KeyboardInterrupt

* PyExc_LookupError

e PyExc_MemoryError

e PyExc_ModuleNotFoundError
¢ PyExc_NameError

* PyExc_NotADirectoryError
¢ PyExc_NotImplementedError
e PyExc_OSError

e PyExc_OverflowError

* PyExc_PendingDeprecationWarning
e PyExc_PermissionError

* PyExc_ProcessLookupError
* PyExc_RecursionError

* PyExc_ReferenceError

e PyExc_ResourceWarning

* PyExc_RuntimeError

* PyExc_RuntimeWarning

e PyExc_StopAsynclteration
* PyExc_StopIlteration

e PyExc_SyntaxError

e PyExc_SyntaxWarning

¢ PyExc_SystemError

* PyExc_SystemExit

* PyExc_TabError

* PyExc_TimeoutError

¢ PyExc_TypeError

e PyExc_UnboundLocalError

* PyExc_UnicodeDecodeError
e PyExc_UnicodeEncodeError
* PyExc_UnicodeError

* PyExc_UnicodeTranslateError

e PyExc_UnicodeWarning
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PyExc_UserWarning
PyExc_ValueError
PyExc_Warning
PyExc_WindowsError
PyExc_ZeroDivisionError
PyExceptionClass_Name ()
PyException_GetArgs ()
PyException_GetCause ()
PyException_GetContext ()
PyException_GetTraceback ()
PyException_SetArgs ()
PyException_SetCause ()
PyException_SetContext ()
PyException_SetTraceback ()
PyFile_ FromFd()
PyFile_GetLine ()

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

PyGILState_Ensure ()
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e PyGILState_GetThisThreadState ()
* PyGILState_Release ()

e PyGILState_ STATE

* PyGetSetDef

* PyGetSetDescr_Type

e PyImport_AddModule ()

* PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

* PyImport_ExecCodeModule ()

* PyImport_ExecCodeModuleEx ()

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

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTaqg ()

e PyImport_GetModule ()

* PyImport_GetModuleDict ()

* PyImport_Import ()

e PyImport_ImportFrozenModule ()

¢ PyImport_ImportFrozenModuleObject ()
e PyImport_ImportModule ()

e PyImport_ImportModuleLevel ()

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

* PyIndex_Check ()

* PyInterpreterState

* PyInterpreterState_Clear/()

* PyInterpreterState_Delete()

* PyInterpreterState_Get ()

* PyInterpreterState_GetDict ()

* PyInterpreterState_GetID()

* PyInterpreterState_New ()

e PyIter_Check/()

e PyIter_ Next ()

e PyIter Send()
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PyListIter_Type
PyListRevIter_Type
PyList_Append()
PyList_AsTuple ()
PyList_GetItem/()
PyList_GetSlice()
PyList_Insert ()
PyList_New/()
PyList_Reverse ()
PyList_SetItem()
PyList_SetSlice ()
PyList_Size()

PyList_Sort ()

PyList_Type

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

PyLong AsSsize_t ()
PyLong_AsUnsignedLong ()
PyLong_AsUnsignedLongLong ()
PyLong_AsUnsignedLongLongMask ()
PyLong_AsUnsignedLongMask ()
PyLong_AsVoidPtr ()
PyLong_FromDouble ()
PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong FromSize_ t ()
PyLong_FromSsize_t ()
PyLong_ FromString()

PyLong_ FromUnsignedLong ()

PyLong_FromUnsignedLongLong ()
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* PyLong_FromVoidPtr ()

* PyLong_GetInfo ()

* PyLong_ Type

e PyMap_Type

* PyMapping_Check ()

* PyMapping_GetItemString()
* PyMapping HasKey ()

* PyMapping_HasKeyString()
* PyMapping_Items ()

¢ PyMapping_Keys ()

* PyMapping_ Length ()

* PyMapping_ SetItemString/()
* PyMapping_Size()

* PyMapping Values ()

* PyMem Calloc /()

e PyMem Free()

* PyMem Malloc ()

* PyMem Realloc()

* PyMemberDef

¢ PyMemberDescr_Type

* PyMember_GetOne ()

* PyMember_SetOne ()

e PyMemoryView_FromBuffer ()
¢ PyMemoryView_FromMemory ()
e PyMemoryView_ FromObject ()
* PyMemoryView_GetContiguous ()
* PyMemoryView_Type

* PyMethodDef

* PyMethodDescr_Type

* PyModuleDef

¢ PyModuleDef_Base

e PyModuleDef_ _Init ()

e PyModuleDef_Type

* PyModule_AddFunctions ()

* PyModule AddIntConstant ()

e PyModule_ AddObject ()

28 Chapter 2. C API a4



The Python/C API, k%5 3.12.0rc3

e PyModule_ AddObjectRef ()

* PyModule_ AddStringConstant ()
* PyModule_ AddType ()

e PyModule_Createl ()

e PyModule_ ExecDef ()

e PyModule_FromDefAndSpec?2 ()

* PyModule_GetDef ()

e PyModule_GetDict ()

* PyModule_GetFilename ()

* PyModule_GetFilenameObject ()
* PyModule_GetName ()

e PyModule_GetNameObject ()

* PyModule_GetState ()

* PyModule_New ()

e PyModule_NewObject ()

e PyModule_SetDocString()

* PyModule_Type

* PyNumber_Absolute ()

* PyNumber_Add /()

* PyNumber_And ()

* PyNumber AsSsize_t ()

e PyNumber_Check ()

* PyNumber_Divmod ()

* PyNumber_Float ()

* PyNumber_FloorDivide ()

e PyNumber_InPlaceAdd()

* PyNumber_InPlaceAnd/()

* PyNumber_ InPlaceFloorDivide ()
e PyNumber_InPlaceLshift ()

* PyNumber_InPlaceMatrixMultiply ()
e PyNumber_InPlaceMultiply ()

* PyNumber_InPlaceOr ()

e PyNumber_InPlacePower ()

* PyNumber_InPlaceRemainder ()
* PyNumber_ InPlaceRshift ()

* PyNumber_ InPlaceSubtract ()
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PyNumber_InPlaceTrueDivide ()

PyNumber_InPlaceXor ()
PyNumber_Index ()
PyNumber_Invert ()
PyNumber_Long ()
PyNumber_Lshift ()
PyNumber MatrixMultiply ()
PyNumber_Multiply ()
PyNumber_Negative ()
PyNumber_Or ()

PyNumber_ Positive ()
PyNumber_Power ()
PyNumber_Remainder ()
PyNumber_ Rshift ()
PyNumber_Subtract ()
PyNumber_ ToBase ()
PyNumber_TrueDivide ()
PyNumber_Xor ()
PyOS_AfterFork ()
PyOS_AfterFork_Child()
PyOS_AfterFork_Parent ()
PyOS_BeforeFork ()
PyOS_CheckStack ()
PyOS_FSPath ()
PyOS_InputHook
PyOS_InterruptOccurred()
PyOS_double_to_string/()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
PyOS_setsig()
PyOS_sighandler_t
PyOS_snprintf ()
Py0OS_string_to_double ()
PyOS_strtol ()

PyOS_strtoul ()
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PyOS_vsnprintf ()
PyObject
PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()
PyObject_AsCharBuffer()
PyObject_AsFileDescriptor ()
PyObject_AsReadBuffer ()
PyObject_AsWriteBuffer()
PyObject_Bytes ()
PyObject_Call ()

PyObject_CallFunction ()

PyObject_CallFunctionObjArgs ()

PyObject_CallMethod()
PyObject_CallMethodObjArgs ()
PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc ()
PyObject_CheckBuffer()
PyObject_CheckReadBuffer ()
PyObject_CleariWeakRefs ()
PyObject_CopyData ()
PyObject_DelItem()
PyObject_DelltemString()
PyObject_Dir ()
PyObject_Format ()
PyObject_Free ()
PyObject_GC_Del ()
PyObject_GC_IsFinalized()
PyObject_GC_IsTracked()
PyObject_GC_Track()
PyObject_GC_UnTrack ()
PyObject_GenericGetAttr ()
PyObject_GenericGetDict ()
PyObject_GenericSetAttr ()

PyObject_GenericSetDict ()
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e PyObject_GetAIter ()

* PyObject_GetAttr ()

e PyObject_GetAttrString()
e PyObject_GetBuffer()

* PyObject_GetItem()

* PyObject_GetIter ()

* PyObject_GetTypeData ()

* PyObject_HasAttr ()

e PyObject_HasAttrString()

e PyObject_Hash ()

* PyObject_HashNotImplemented ()

* PyObject_Init ()

* PyObject_InitVar()

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

* PyObject_Length ()

* PyObject_Malloc ()

* PyObject_Not ()

* PyObject_Realloc ()

* PyObject_Repr ()

* PyObject_RichCompare ()

e PyObject_RichCompareBool ()

* PyObject_SelflIter()

* PyObject_SetAttr()

e PyObject_SetAttrString()
* PyObject_SetItem()

* PyObject_Size()

* PyObject_Str()

e PyObject_Type ()

* PyObject_Vectorcall ()

* PyObject_VectorcallMethod ()

e PyProperty_Type
¢ PyRangelIter_Type
¢ PyRange_Type

* PyReversed_Type
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PySeqgIter New ()
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
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PySlice_Unpack ()
PyState_AddModule ()
PyState_FindModule ()
PyState_RemoveModule ()
PyStructSequence_Desc
PyStructSequence_Field
PyStructSequence_GetItem()
PyStructSequence_New ()
PyStructSequence_NewType ()
PyStructSequence_SetItem()
PyStructSequence_UnnamedField
PySuper_Type
PySys_AddWarnOption ()
PySys_AddWarnOptionUnicode ()
PySys_AddXOption ()
PySys_FormatStderr ()
PySys_FormatStdout ()
PySys_GetObject ()
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 ()
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PyThreadState_SetAsyncExc ()
PyThreadState_Swap ()
PyThread_GetInfo ()

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

PyThread_get_thread_ident ()

PyThread_get_thread_native_id()

PyThread_init_thread()
PyThread_release_lock ()
PyThread_set_key_value ()
PyThread_set_stacksize ()
PyThread_start_new_thread()
PyThread_tss_alloc()
PyThread_tss_create()
PyThread_tss_delete ()
PyThread_tss_free()
PyThread_ tss_get ()
PyThread tss_is_created()
PyThread_ tss_set ()
PyTraceBack_Here ()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelter_Type

PyTuple_ GetItem()
PyTuple_GetSlice ()
PyTuple_New()

PyTuple Pack ()
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PyTuple_SetItem()

PyTuple_Size ()

PyTuple_ Type

PyTypeObject

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

PyType_Ready ()

PyType_Slot

PyType_Spec

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

PyUnicodeEncodeError_GetObject ()
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PyUnicodeEncodeError_GetReason ()
PyUnicodeEncodeError_GetStart ()
PyUnicodeEncodeError_SetEnd()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodelIter_Type
PyUnicodeTranslateError_GetEnd()
PyUnicodeTranslateError_GetObject ()
PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_ GetStart ()
PyUnicodeTranslateError_SetEnd()
PyUnicodeTranslateError_SetReason ()
PyUnicodeTranslateError_SetStart ()
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 ()
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PyUnicode_CompareWithASCIIString()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()
PyUnicode_DecodeRawUnicodeEscape ()
PyUnicode_DecodeUTF16 ()
PyUnicode_DecodeUTFl6Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTF8 ()
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 ()
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PyUnicode_FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_InternFromString/()
PyUnicode_InternInPlace ()
PyUnicode_IsIdentifier()
PyUnicode_dJoin ()
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 ()
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PyZip_Type
Py_AddPendingCall ()

Py AtExit ()

Py BEGIN_ALLOW_THREADS
Py_BLOCK_THREADS
Py_BuildValue ()
Py_BytesMain ()
Py_CompileString/()
Py_DecRef ()
Py_DecodeLocale ()

Py END_ALLOW_THREADS
Py_FEncodeLocale ()
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 ()

40

Chapter 2. C API a4



The Python/C API, k%5 3.12.0rc3

* Py Initialize()

e Py _InitializeEx()

* Py Is()

* Py IsFalse()

* Py IsInitialized()
* 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
* Py_UTF8Mode

e Py VaBuildValue ()

* Py _Version

* Py_XNewRef ()

e Py buffer

e Py_intptr_t

* Py _ssize_t

e Py_uintptr_t

* allocfunc

* binaryfunc

e descrgetfunc

* descrsetfunc

* destructor

* getattrfunc

* getattrofunc

* getbufferproc
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getiterfunc
getter

hashfunc
initproc
inquiry
iternextfunc
lenfunc

newfunc
objobjargproc
objobjproc
releasebufferproc
reprfunc
richcmpfunc
setattrfunc
setattrofunc
setter
ssizeargfunc
ssizeobjargproc

ssizessizeargfunc

ssizessizeobjargproc

symtable
ternaryfunc
traverseproc
unaryfunc
vectorcallfunc

visitproc
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CHAPTER 3

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)

Part of the Stable ABL £ X WRIEMRRER ) BT . fx A T Python FFEF 15 Al AR 7 o PR AL arge
Al argy &2 124 54545 C FIFH) main () BREUWIESHIE CRARSEH P S KIEEe ) . — 4
BHERE SR SH R T RSB (BB E £ P AP g N AR SBEU) . iR R
EFRH (PRSI A SEE) WEREMER A o, GniffRas By & SaimiR H g m 1, s mfE 25
FERREFR AT Python Ay 47 3R [H] 2.
WERARG & T — M EHMY & T RO systemExit, FCERFCRFAZRE] 1, iR 3,
H¥pyConfig. inspect NEEEF:.

int Py_BytesMain (int argc, char **argv)
Part of the Stable ABI since version 3.8. 23Dl TPy _Main () 1B argv B— A E&F 54 .
3.8 Frh e

int PyRun_AnyFile (FILE *fp, const char *filename)
XIest X R PyRun_AnyFileExFlags () WIRALIEE D, Ff closeit 4 O THFf flags 154 NULL.,

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
REX N PyRun_AnyFileExFlags () WRIALIGEE D, FF closeit Z44H 0.

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
REX N PyRun_AnyFileExFlags () WIfAfLIUE D, B flags Z401% K 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 .

i 7 Windows |, fp 24 DA i HilAEFTH (B fopen (filename, "rb")). 7N, Python AJ
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)
X4 R PyRun_InteractiveLoopFlags () HIfaifbiRiE O, ¥ flags %5 NULL.,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
BEBUF TR B 5 H A LB IE R H £ 83k EOF., I P58 ] sys.psl fll sys.ps2 Ay
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)

Part of the Stable ABL W] A& MG H]— RN int func (void) HIRREL. ZERECRAE Python Y
FEARHE R AT R 23 PRI S5 5 F P Zamin ABPRE I o 2R B 0 20 . B2 N8 W 8k H R K i
FERR RN AT A B HADFAFERA b, iR Python idrp Modules/_tkinter.c I IRFE
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1E 3,12 MUE G Bk B e = AR 2 TR .

char *(*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char¥*)
B DA TS M — N R BN char *func (FILE *stdin, FILE *stdout, char *prompt) [
PRI, EEA TR BEIBURRE HN AF 0—AT i AROBROA PR 1% e U S R 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.
JE 3.4 FRE M 45 B HPyMem _RawMalloc () B{PyMem_RawRealloc () 4r e, TN A &
PyMem_Malloc () B{PyMem_Realloc () 4B

T 312 FR e ek B RBRE A 25 T
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *1ocals)
Befa: #Ha95l A, KRN PyRun_StringFlags () WRIALIRIZED , FF flags B4 NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompilerFlags
*flags)
B #e97 A TEHAIG globals il locals $3:E 1) LR SCHH TR B st (1) Python JEAAHY, FH-6l1 T A
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)
BEME: Fag5l R . XRE N PyRun_FileExFlags () WITRIALIEE D, K closeit ¥~ 0 F-Rf flags
%°H NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *1ocals, int closeit)
Befa: #ag5l A, XRHM N PyRun_FileExFlags () WRIALIIZEN, FF flags BEo4 NULL.

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

BEE: FagFl A . XEENT N PyRun_FileExFlags () BIfALIRIE D, K closeit 14 0.,

PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *1ocals, int
closeit, PyCompilerFlags *flags)

BEME: #e951R . KT PyRun_StringFlags (), {H Python YR fp BEHUMAZ—A> AT
I ERFER . filename VR X145, B¥HE H filesystem encoding and error handler Sf#TS . W5 closeit H
BiH, WSCHRAEPyRun_FileExFlags () 1R Z FigE XM

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

BWME: #8951 . Part of the Stable ABL X241 % NPy CompileStringFlags () WfiALIRIZE T,
¥ flags 15 NULLS,

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

BEME: #HAGFIR . KRN NPy _CompileStringExFlags () WRIMGIIE T, X optimize %
_10

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

B Feg51 A . VTG sor TP Python JEAGAD , IR B AR A XS G . FRUGTEAT I start 25t 53X ]
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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BEH optimize F 7 AT ALSA: H -1 RRiEPE —0 TEITAR IR 1 e Rl D AL S0 X3 O
(TEtife; __debug_ WEAH). 1 WiEwfskk, __debug_ MR Bl 2 CUFAFERIBREER) .
3.4 i IEE.

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

int optimize)

BEME: #Fe951 A, HPy CompileStringObject () Zi{), (B filename J&VAfilesysiem encoding and
error handler RN H B FIE .
3.2 Hil e

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

B #6493 B . Part of the Stable ABL X 241X} PyEval EvalCodeEx () WIfALIRIEE D, HIHH
RIS, PAS A Ryl Ryl 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)

e #ra931 A, Part of the Stable ABL Xi— U AN GORAH, Ay R 44 i (0FFHS
UEPREEH 4 s B, RaRAR B G, 24 REEEMBCAMER AL, R KT SR
AR ML A R TT R P TT AR

PyObject *PyEval_EvalFrame (PyFrameObject *f)

BwEE: #e95| A . Part of the Stable ABL Xf— A HATWORIE . X 24X PyEval EvalFrameEx () ]
fATACHRCE 11, T ORER 1) T A
PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
BEE: #6951 M. Part of the Stable ABL X2 Python fERGZAT AAME i T RR 8. S ATIO £ FH Ik
AR SR IAT, ARPRE T RS T RIS TR B AT - WA throwflag TE 2 BT DA Z W ——1l
FNEME, M FECLRME —DRE XL T AR RE throw () Ik,
TE 3.4 JCE N R BT S — IS, T AR R S 2 506 sh i e

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 WUE M 34IN T of _feature_version 7B .

int CO_FUTURE_DIVISION
XARERLFTE flags s B AMISEREZEAT / Wiy PEP 238 FrfER “EHIRE".
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cHAPTER 4

51 AT

AT ZAHY R RO =M T4 B Python X425 | HI 4K
Py_ssize_t Py_REFCNT (PyObject *0)
AR Python X4 o B5 | HITT4L.

TR ] A AT BE T AN LI SO R SR A 15 AL B, A 2ext g kA" wtBA IR
) refeount L, XFFASIMESEERAYT KL, b, BT 0 1 XMAME, AN ZEROBTR [l (E ) R -

il Py _SET_REFCNT () BREORBEE —RZ5 L.
JE3.11 R BEEBATHE const PyObject*,
15 3.10 HUE ek Py REFCNT () HSCHNERII TS B %L
void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
FEXFZR o W5 | TR BN refent .
TR R PR BN 2501 7R X5
3.9 BRI HE.
TE 3.12 BUOEHG AR REASHAE L.
void Py__ INCREF (PyObject *0)
FIRNMR 0 FJI—DHistrong reference, TR RIETERL H BA N4 B8 -
I BRBSGI s 4 T SReKtborrowed reference R W EE M Ny strong reference, Py NewRef () EREUAT 4% 6287

Hstrong reference.

MRRMEM e SE, WM Py_DECREF () FEIUE .

PTG ZAN A NULL s QHSRARASBERf S BEAN N NULL, 3l Py_XINCREF () .

AN I bR 2 DA s SE PR s o0 /0% SRR 5 KU, IR BICRIE A TR -
TE 3.12 BUEHG KRR SHAEL .
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void Py_XINCREF (PyObject *0)
5Py _INCREF () 26l, {HX}% o WTRASK NULL, FEAR LT IR HC- B A (TR
jtj'i%aé%]‘)tﬂPinNewRef ()
PyObject *Py_NewRef (PyObject *0)
Part of the Stable ABI since version 3.10. Nt 2G| B —AHi Wstrong reference: & o L8Py _INCREF ()
FHIR P 0.
YRR ELX A strong reference W, W 247EH FVHH Py_DECREF () RFERGIH .
XH4 0 ALZFIAN A NULL; 43R o W LASH NULL W B Py_XNewRef () .
Bl

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

] PAE R

self->attr = Py_NewRef (obj);

HESPy_INCREF ().
3.10 B HRIIBE.
PyObject *Py_XNewRe£ (PyObject *0)
Part of the Stable ABI since version 3.10. 25Dl FPy_NewRef (), 1BXI4 o B] DAl NULL,
WERAR 0 g NULL, Z%pREHE - Ff&[8] NULL.
3.10 B HIIBE.
void Py_DECREF (PyObject *0)
R — R EIX G 0 Wistrong reference, FHTZT I AT o

i Jg —strong reference WERERL (BIRT R GI T EUE N 0), FF2 AR Z X 07 8 2 8L
deallocation R4 (B WAJ0AN A NULL),

W PR IG5 0 T T AR R A S BT B — A strong reference.
HEXT A ZAS K NULL; QISRARANRERf € & AN NULL, 5 Py _XDECREF (),
ANBEFFIA I PR B2 DA 7 20 SEBR bR S 0. B /DRE SRRt 4 S, IR BRI A AT AT R0 .

el BRI S 5 8UE R Python ARG H AR IH A (Bl — A __del () FiERIRELHI9E
FRERCT SR AL ) o BRI SEARHS i ) F s AN LR, (B A TRI IS REAS B 171 BT A Python
& e . XEMELERN Py _DECREF () Z HiATAR I i 4 Joy AR S R B X AR M AR AL T 52 171
ARZS . B, M52 I X6 S A 7 2 R 85 2 i 5 | 9 DL 31— A I R AE B vpr By
Y FEAREE , ARG FENIERAS B Py _DECREF (),

FE 312 U H0 FKAEXTR A B
void Py_XDECREF (PyObject *0)

5Py DECREF () 2K, {HX} % o W PAH NULL, FEiX Ff1E 0L T I ol 5508 3% B AR sk . ok
HPy_ DECREF () A5 [RAEE T Beak
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void Py_ CLEAR (PyObject *0)

RE— R XS 0 Wstrong reference, IFGATPAH NULL, FEUUIE L N2 RS A EATHCR : FEHAME
W FHR 5Py DECREF () MF], XKHHETHSH ML %ﬁiﬁ% NULL, §I%fPy_DECREF () WJ#EA
TGt %, % 2= S 4l O — IS B HAE RS | 2 vl 2405 NULL,

2 T BRERCES 0] — M E SR RS 1) AT BE gl 238 DT X 2 5 | B iR e e — N .
TE 312 BUE MG R ESHIAE R SPERE—IR . WERZSHEFMATZm, R A2 TR
void Py_IncRef (PyObject *0)

Part of the Stable ABL F/RIRE—N 8 RIXTE o By Fistrong reference, Py_XINCREF () WREURAS . B A
¥ 1T Python FiEFTHTZAS KA -

void Py_DecRef (PyObject *0)

Part of the Stable ABL B&i— 48 1N R o Bstrong reference, Py_XDECREF () WIBRERAS. BRI HEHT
Python [iZ 4TI B RA -

Py_SETREF (dst, src)
LR HBEI — AR M X8 dst [strong reference, F1¥F dst 1K src.
TEPy_CLEAR () WIFEOLH, XFE “EW” B9ARD AT BES 2 2

Py_DECREF (dst) ;
dst = src;

LAz Ty AR XA

Py_SETREF (dst, src);

XFEEATEREON 1H dst fELRYT1H _ Z 80 _ K dst 5 sre, ATTEAT AT dist ¢ 25 Bk i ik 22 ) AR A i
HIfF dst $Em— AR

3.6 FrhIfE.

TE 312 OB R ESEINAE R SWoRIE— IR WRIEANS G MW, e A SRR .
Py_XSETREF (dst, src)

ffiflPy_XDECREF () ft# Py DECREF () WJPy_SETREF A F,

3.6 Hi e
TE 312 BOE M SRS HIE R SPORIE—IR . RIS HEAIAEE 0, e AP .
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CHAPTER D

FELE

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

Frik: FHRIGRAE AL sys.exc_info () BIIITEIR. BIE XY M ARMIRN 2 (CrEie elif), mis
FAERPR R GRS H (R C2E Ik e ) .

5.1 ITEFO;HIE

void PyErr_Clear ()
Part of the Stable ABL JE PR IRIG o . WREA KB R ~a, WASHEM.
void PyErr_PrintEx (int set_sys_last_vars)

Part of the Stable ABL YFr1ERWIFTEIF] sys . stderr FHiEREIRIE RIS BRIEYRE SystemExit,
KRGO A SFTEN Rl 3ERE , H 2B Python 42, Jf /R SystemExit SEHHE & E R .

FUAAEAR R IE /R B B A7 2R XA R, 75 X & W B R
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U1 set_sys_last_vars SR, WA sys. last_exc MW IHTRINRA. 1T b1 FAAIES
&, BFEMMNASE sys.last_type, sys.last_value fll sys.last_traceback &g/ Hi% K
%5 I 2B, (R E] 980
JE 32 R I T X sys . last_exc WYIXE .

void PyErr_ Print ()
Part of the Stable ABIL. PyErr_PrintEx (1) 514,

void PyErr_WriteUnraisable (PyObject *obj)
Part of the Stable ABL {ii i 24 Bl 5% H1 obj Z40EH sys.unraisablehook () .
MR O B E AR A AT RESL B g | K T, XA T H R 1 sys . stderr FTEI— 445
B B, MREEATE _del () iR IEL A HIZE
R T A S50 obf AT, S ER IR AR il S0 B S0, QR ATRE, obj A
FTEE ST B
AP I BRI A R A S

void PyErr_DisplayException (PyObject *exc)
Part of the Stable ABI since version 3.12. ¥ exc BIFREN P ERFTEIE] sys.stderr, fuifigxREM
3.12 FR T fe.

5.2 filth &%

X LG R AT A W AR B Y BT R AR B IR AR e . N T TR I, — SR ECR IR 2R In] NULL $85F, PAEAT

return i&4].

void PyErr_SetString (PyObject *type, const char *message)
Part of the Stable ABL X )2 B AT R n gt AT SH— PS8R E R ERE BEE NEAR
WERE, Bl PyExc_RuntimeError. fRICFE N HANEF 1 strong reference (I Py_INCREF ()).
AR FREREEE BN rutf-8 MR,

void PyErr_SetObject (PyObject *type, PyObject *value)
Part of the Stable ABL R T-PyErr_SetString (), {EEARGIRNTER YE” F5ELE—
Python X4 .

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
B % A& A NULL. Part of the Stable ABL X~ BRE & T — MR H§ /R 48 9 Hagk Wl T NULL,
exception 3. 24 j&—> Python i) 82, format M5 HITE S S H WA UL IX MR IE R B4
HpyUnicode_FromFormat () B EMEIN S XFME. format 22—~ ASCI 4t i) 7= FFes .

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
RWEE: ¥ & A NULL. Partof the Stable ABI since version 3.5. MlPyErr_Format () fH[E, {BB#E%—
A va_list BHWMSEINAE BRI SHLE.
3.5 B e

void PyErr_SetNone (PyObject *type)
Part of the Stable ABL jXJ& PyErr_SetObject (type, Py_None) 5.

int PyErr_BadArgument ()
Part of the Stable ABL X/ PyErr_SetString (PyExc_TypeError, message) M5, HH mes-

sage $E G T ARASROR A BB E 2T A .
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PyObject *PyErr_NoMemory ()
BEME: % & A NULL, Partof the Stable ABL iX 2 PyErr_SetNone (PyExc_MemoryError) i
5; BiRFE NULL , PAEYNELRN, MR OEERIFTPAS return PyErr_NoMemory () ; o

PyObject *PyErr_SetFromErrno (PyObject *type)
B %A NULL. Part of the Stable ABL X & —MEREREL, M47E C FEsREGR PRI E C 248
i errno WESG| A RH. BWE T ocdndg, HE T2 A errno 15 2N
MR {EE (M strerror () #KEL), RJ5JE] PyErr_SetObject (type, object). ¥ Unix |,
24 errno F(E N EINTR i}, £RA NP RS, XS PyErr_CheckSignals (), 4l
FERE THIRMEAAT, WLEHRRRZRE . ZR BRI NULL, PR Y AR G0 A kR B A R 1% 2R
SV A REATPAS A return PyErr_SetFromErrno (type) ;.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
BEME: B & A NULL, Partofthe Stable ABlL. 5 PyErr SetFromErrno () 28U, {HANE filenameObject
AR NULL, BERERBE=ASEUEIEL ype WERE. FE OSError FHEMIEN T, BXFHH T
S SEBIR) £1lename BT,

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

PyObject *filenameObject2)

B ow fi: % =& A NULL, Part of the Stable ABI since version 3.7. 2ol

FPyErr SetFromErrnoWithFilenameObject () , (B2 32 % — /> filename X%} %, fF 24—
AMESZ WA filename 11 bR 502K CRHi & 55158

3.4 BRI HE.
PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)

iAW) E % & A NULL., Partof the Stable ABL 24{l) FPyErr SetFromErrnoWithFilenameObject (),
B A C EZREREERGE . filename J2 [ filesystem encoding and error handler fRISH] .

PyObject *PyErr_SetFromWindowsErr (int ierr)
B e % & A NULL, Part of the Stable ABI on Windows since version 3.7. X & — 1M F5|l %
WindowsError WIEHEREL. WA T EE AN jerr {H R 0, WS AN GetLastError () H
V8 A B B 4 R0 . B R Win32 B4K FormatMessage () K FEL ierr B GetLastError ()
Jr 4 I AR R AT 1 Windows #iik, SRJEME— N IcdH RS, FHEE IR derr {E I 55 30 A AH N1
AR e (M FormatMessage () 3REL), XS VEH PyErr_SetObject (PyExc_WindowsError,
object) . KEKHCH &2k M NULL,

n] 14 Windows.,
PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
A w© f4: % & A NULL., Part of the Stable ABI on Windows since version 3.7. i (M)
TPyErr_SetFromWindowsErr () , BAMUSEHEE EMUA N T,
B] F 4 Windows.,
PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)

#ow fh: % & A NULL, Part of the Stable ABI on Windows since version 3.7.
YpryErr SetFromWindowsErr () 25U, HAMMY A 6] A 2 W R filename &)y NULL , M| £ fif
XA R G g% K (os . fsdecode () ATIRIIFAE N =A S 8% 1845 OSError MG T
SRS £1lename JEE.

1] F 4 Windows.,
PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)

#ow fhi: % & A NULL, Part of the Stable ABI on Windows since version 3.7.
5pyErr SetExcFromWindowsErr () 2L, #i 4N A 6] 5 2 W 5 filename A Jy NULL, ¥
VENE =SB L s4: OSError WM T & R E LB £1lename JEME.
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u] 1 Windows.,

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

A W f5: % & A NULL, Part of the Stable ABI on Windows since version 3.7. i (V)
FPyErr_SetExcFromWindowsErrWithFilenameObject () , {B & ¥ %2 % — 4 filename X}
%
u] F4: Windows .,
3.4 Bl ihe.

PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *filename)
A W f5: % & A NULL, Part of the Stable ABI on Windows since version 3.7. e (V)
FPyErr SetFromWindowsErrWithFilename () , %RANSEFE BB Ml & ) a2 A8,
B] H 4 Windows .,

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
BEE: % & A NULL, Part of the Stable ABI since version 3.7. XJ2fii % ImportError [ HEMK %L,
msg XK T H BT . name Rl path , (FRATLAK NULL ), 5 FRPE U E ImportError Xf
NP JE 4 name Ml path.
3.3 il ise.

PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, PyObject
%
path)

RWE: % & A NULL, Part of the Stable ABI since version 3.6. flPyErr SetImportError () 32,
{EIEAS B SRV 7 —> ImportError WT2kM% .
3.6 FIRE.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
BCEY IR SCE, ATARFE R . RS R H A2 syntaxError , MEREBIMYEN, #
BRETHTFEFIN I RE Z SyntaxError,
3.4 HIHE.

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

Part of the Stable ABI since version 3.7. Z{Y T'PyErr_SyntaxLocationObject (), 1H filename 2
H filesystem encoding and error handler fFRSIFTT 55 .

3.2 FrhR e
void PyErr_SyntaxLocation (const char *filename, int lineno)
Part of the Stable ABL. Z8{l| FPyErr_SyntaxLocationEx (), {HEWE T col_offset parameter 22,

void PyErr_BadInternalCall ()

Part of the Stable ABL X J& PyErr_SetString (PyExc_SystemError, message) 455, Hf
message F7~ 1 T ARESHOM I NHERAE (5140, Python/C APT pR%k) . & 2T NEBE .
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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.uderr 1B B TE HI8, AT B CoA A A HON R, BRI . A
S WA REE TR B, (OISRl A R . AR il e, IR IMECR 0 5 ANk
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)
Part of the Stable ABL & H\— N EE(EH . 258 category B — 1245255 (UL FE) B NULL ; message
A~ UTE-8 4ufib i) FA7ER o stack_level j&— 45 R IIECR 1) IR0 R AAZ R P 24 /i IEAEIA T
PIARRSAT & o stack_level 2y 1 ()@ PyErr_warnkx () WREL, 2 @FEMZ BRRE, PAEHE.
A B R PyExce_Warning 72, PyExc_Warning j& PyExc_Exception [ T-28; BRAZE
A HE PyExc_RuntimeWarning . FRifE Python BRI & e al [, Bl HoA4 FR iz e &

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 XA G e R AT B Y A B, X 2 i T Python PR %[ warnings.
warn_explicit () ANZRYEILMAE; W5EHH I THHFEN . module Ml registry Z 8 X A NULL
DA EIAH 26 SCRY i R g BRIA RICR: o
3.4 B EIRE.

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

*module, PyObject *registry)

Part of the Stable ABL Z{Y| T-PyErr WarnExplicitObject () At message F1 module & UTF-8 #itg
HIEARFER, T filename J2 /i filesystem encoding and error handler fRIS] o

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABL 2l T PyErr WarnEx () %L, B PyUnicode FromFormat () A=
BN  format 2] ASCI b i) F4F 5 o
3.2 FriIsE.

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABI since version 3.6. Z5{Y T'PyErr WarnFormat () W & %, 1H category =2

ResourceWarning F H B4 source 645 warnings.WarningMessage () .

3.6 B fE.

5.4 EiFHiRIEREE

PyObject *PyErr_Occurred ()
BEME: NG FI R . Part of the Stable ABL IIZ M ICE T HF -G~ ds. WMEWE, MR EIRE type
(XA PyErr_Set* MEEPyErr Restore () G —RKIMMIYE—N2S40. WkixE, W
iR [8] NULL. ARFHFASIIARRIEMERG N, IR TR EX EIITPy_DECREF () o

P A 255 A GIL.
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frll: R ULRRIE (B R I ST R RO PyErr_ExceptionMatches (), W PR
o (LB WP PR, ST DX RRR, S ETI G575
AT

int PyErr_ExceptionMatches (PyObject *exc)
Part of the Stable ABL. 2/} F* PyErr_GivenExceptionMatches (PyErr_Occurred(), exc). I
PREIY 24 RAFE LR B T S B A R 5 AR Ao S 5 0k 5 | A W A 2B SRR AT IR

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
Part of the Stable ABL {I5& given 5355 exc B[ 555 R AUFH VT EE NAR [0 ELAE . W15 exc 2— R4,
WY given J&— A2 SLFIIRHERFR B BAH . Q2R exe @ —ASJ08, Wizocdl (PASGEEIAM o)
H ) I S SRR D8 R A T UL

PyObject *PyErr_GetRaisedException (void)

BEME: #4935 A . Part of the Stable ABI since version 3.12. iR [B| M4t 5| K55, FNEGBESHRIER
Ao

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);

}

W
PyErr_GetHandledException (), R4 HIIEFEANIER) FHE .
3.12 Fihi T fie.

void PyErr_SetRaisedException (PyObject *exc)
Part of the Stable ABI since version 3.12. ¥ exc &4 H 85| KRS, MR EIKENESIHEG R RE.

B AR — X exe BT, BOAUR— MR .

3.12 B e,

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Part of the Stable ABI. 3.12 [R5 EM8: (il PyErr_GetRaisedException () fU#F.
PRI R A o bR . MR R E R IR RAT . W = AN AR B NULL,
WARCBCE, WRFHFRIT BARRAS 200 B S B B AR5 I o (BT B T A NULL BfdE
KA RA N

Fridis IR RSO B U B A e I PR RIS SRR R AT B TH AR BT (8
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)
Part of the Stable ABI. 3.12 [R5 EE: iU PyErr_SetRaisedException ().

A5 type, value F traceback 3X = AXE G B RTERAT, R DR E TARIE R NEERE . gk
ZANKISIS S NULL, WS RREHR TSRS . AN EAE A NULL ZRBURIE NULL fOfE sk . S5 2By
WA AT AT SRR . (35 X e R S B ) S 4k i) . ) LR
FEXTREA R G I - ARDAHET 2 Ji A R85 | I HAEJE 2 5 VRRER B A X 285
o (ASRARANERX — 5, WOREM SR E . 7 F 2 AT.)

Pl PR BIOE R BT E I SR RIS B DR A AP R IR ABS BT G . W B PyErr_Feteh () K
PRAF A HT RIS TT o

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

Part of the Stable ABL 3.12 [ JGEBK: B HPyErr_GetRaisedException (), PAEES T W] GER)
KIEFHE.

TEFFEI T, FlPyErr_Fetch () FrRFEIREP A “AEIERIER)”, Bl *exc @&— X 40
*val ANRA— A SEE] . FEX ARG IR BER BT DARE I R SE B4k 2. WHREE 22 EMARIY, A
AT A . SEFLX AP AE R IE AL 28 T T BE .

il MR 2 BAMTEREE LICE _ traceback  JEME. WURAHEOE Y HIBCE W], AFHE
PATR BRI - Be:

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

PyObject *PyErr_GetHandledException (void)
Part of the Stable ABI since version 3.11. $EBUSE R T8 LB, S0 sys.exception () FriR[EIA)—FE.
R SR FE, AN AR . R — e s 5G| EEE nunn. A
SAEMURREEST) A IRZS . Does not modify the interpreter’s exception state.

Friks PR HIOE AN 2 PR BB SR HE AR B i o BRI 437 2 AR A R I PR AT IR
S EARSIIE . WM PyErr_SetHandledException () KK BHEHRHIRE.

3.11 HiHE.
void PyErr_SetHandledException (PyObject *exc)

Part of the Stable ABI since version 3.11. X B EEN S, LEM sys.exception () kiGN, X2
R SRR, MASNREI AN ST, ZESRERE, H% A NULL,

5.4. BEEIRIERE 59
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W WRBGEE A S A BRI . B3GR E RIS BRI R R
SERSHEHME. HMHPyErr GetHandledException () RIREURFRA.

3.1 B e

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Part of the Stable ABI since version 3.7. fEBUHAI FHE BT RER, #EM sys.exc_info () Fr3k
. RIS SRR, WA KrE. R HE ) = XREGI A, H
HAEAT— AR A NULL. AL BUCREERRPRES. WEREUR N T A MR 1. A

HPyErr_GetHandledException (),

ik WRBGE R A ST ST R AR TR . B A3 A RS TR EIE R RFIRE
SHARSHIHME. W PyErr_SetExcInfo () RWKE SiERR RS,

3.3 FrihRE.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
Part of the Stable ABI since version 3.7. B S HEE., WM sys.exc_info () IrgkiBn, XE£H—1
CARA RIS, TR L . RS MBS 8005 I 1. 205 =R ERE, WAIE =
NSEAE A NULL. SR H0R N T ) R AT AR B 1 . SEHERE T PyErr SetHandledException ().

F: WRBGEE A S BRI . B 3 GRS T BRI R R
SHERSHER . WEHEHPyErr_GetExcInfo () FREBUFHFIRE.

3.3 BRI HE.

1E 3.11 JiUH L type Ml traceback AT AFBEIFF H AT A NULL., f@REaS BUAE S AR I 57 58
Bl (Bl value 24) RAEWTHHENT. MEREDIRAMBOT A =S85 .

5.5 E54hE

int PyErr_CheckSignals ()
Part of the Stable ABL X/ pR${ 5 Python [{Z S A0 FEAT H .

UNRAE T Python fRERS T M EAATR N LKA, ERRAR R MR E TES, WRE, WAHER
MR RIS S AL B . ANPR SR signal A, WIMTRAAESYH A LA Python 45 i i 5 Ab B DA o

RS 2T A R 5SS, SAERIE 0. fHJZ, Wi Python (55 AbBAIAS | A T 8, Wik
BRI R I R ECR S BRI -1 (XA HAR TR HE 5 AT REIC A B b EATPRAE N YR
M PyErr CheckSignals () B#RALEE).

WA R BN BRI, SFEAR 32 Python MEREAS MR, MIEAIITLATHAH 1R 1] 0.
XA BRHCRT PAFR A5 BRI PSR (B4 Cul-C) i K HERZ AT C AT A

ik 4% STIGINT HIERIA Python {5 S AIH 45| & KeyboardInterrupt 4.

void PyErr_ SetInterrupt ()

Part of the Stable ABL #i i — 4~ SIGINT fF 5 #| & B %% ®. X & # T
PyErr_SetInterruptEx (SIGINT),
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il WRBUE RS E LA BRIAARGIL 31 C A5 AL B AR A .

int PyErr_SetInterruptEx (int signum)

Part of the Stable ABI since version 3.10. {5l — Mg S B EMRHR . 24 FIKPyErr _CheckSignals () #%
TS, R A E 155 90519 Python {5540 FR A4 .

BERREAT el B ATRCE RS AL B, I 7 B Python {5 S AR BRAURE ALK APy (B4 )i 4% R Cul-C
R ) BB R T Y C AR -

USREE W5 5 A2 i Python SRAMPRY (B4l signal . SIG_DFL 8{ signal.SIG_IGN), BEff&
e

U2 signum TEG VIR S = TBE 250, KRR -1 FEHAELLT, WLRME 0. FFRFRTAAS
PR BT

il WRBUE R E S RN, EAAAGIL 31 C A5 AL B AR A .

3.10 B fE.

int PySignal_SetWakeupFd (int fd)

XA TR E T — M A YCEN G S IR AR T I NS AR5 95 1) H AR I SO A
Ffo fd ARARBLIER) o ERFIR 0] H]— A AEAY STUERIAAT -

BCEAE -1 PR XRAIRIRAS . XS4 T Python H11#) signal.set_wakeup_fd (), {H
BEAAEATRR DA AL o fd 22— AR SR AT . e B0y 24 A AR -

TE 3.5 JRE M 7 Windows I, IR BNAE M LB AL P .

5.6 Exception 3

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

BEME: #7695 Ao Part of the Stable ABL XA T H pREL S AN @I 1R Bl —NF S5 25 . name 40U
N RERZIR, & module.classname R C FEEFEE . base fl dict ZH0E AN NULL, X617
— AR H Exception HYZENTS (XE C v AT PyExc_Exception 1),

BRH) __module_ J@IERIRIICH name ZERY R (BRJG— USRI, MRAFBECN G
o (RJE—P RS Z)5E). base ZHEATHARIGE B AEL; EALAR—DRER—Mh 4Tt
. dict ZHTHHAARE —A i BEAE R AT IR 7L o

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

BEME: #4935 A . Part of the Stable ABL fllPyErr NewException () —F&, 4T 0] DARRFARNLS BT
SEHEE AT WER doc JBYEAEZS, BRHHVES & 20 SR 45 R

3.2 B .

5.6.
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5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)

B fE: #a9 5| Ao Part of the Stable ABL 55 53 A1 S e [l AE A — A5 AR 0], AT DAGE &
__traceback__ 7F Python H1ijjIi], UISREA C BB, Wi [H] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
Part of the Stable ABL ¥ 585 LA R BE E -l b » (] Py_None W[ E .
PyObject *PyException_GetContext (PyObject *ex)

BEME: #ey5| B .. Partof the Stable ABL ¥+ 5 55 AH 2 BeH B R 30 (FEALTE ex a3 2R o B/ A —1
SEHSEE)) AER—FE IR, W RAES _ context_ ¥F Python W), WA E KB BT
3, AR [E] NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)

Part of the Stable ABL -5 F A IR _E T SCREN cov. M NULL SRIEZSE . 30A KRR oo 2
— R IBIN R . R IR 1] e 19T

PyObject *PyException_GetCause (PyObject *ex)

Bl #eg3|A . Part of the Stable ABL Y55 58 A KB A (— A5 5EH], 50~ None, H
raise ... from ... &H) fERN—AHEIHRE, FFEM Python il _ cause_ SKijjlAl,

void PyException_SetCause (PyObject *ex, PyObject *cause)

Part of the Stable ABL Y5 S A KR I N cause. ff I NULL SRIHZS B . AFELEISALAS A H R
PR cause J2—PAHIPIECH None o XAMTH—DE 1] cause F51 1 -

__suppress_context__ SRR %N True,
PyObject *PyException_GetArgs (PyObject *ex)

REME: #a45] A . Part of the Stable ABI since version 3.12. iR [0 535 ex Y] args.
void PyException_SetArgs (PyObject *ex, PyObject *args)

Part of the Stable ABI since version 3.12. ¥ 5%, ex B args &K args.

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

This is Unstable API. It may change without warning in minor releases.

RGN except* SEBRYSEBLHERY o orig MR IR, 1 exes J2 f 5 2055 | A S 4L
G, FHNRADE orig FIREAAERIRPAL PR, VARAE except* FAIHPHT | LR R (RTTEA]
HA Y orig AR EIW]) FIBLEFTS AR ST (RTEARA S orig MBI . &0 FHEHR4LT]
KW ExceptionGroup, HUEUIRBA LG K57 MR W None.,

3.12 FiHIIfE.
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5.8 Unicode S E &

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)

BRWE: #FHay 5| B . Part of the Stable ABI. £l —> UnicodeDecodeError XJRH: T encoding, object,
length, start, end F reason Z5Jg M. encoding 1 reason ~}j UTF-8 Yt A7 ER o

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEME: #8451 A . Part of the Stable ABL & [0] 45 52 S5 X5 1 encoding J& 1%

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
BEME: #8495 A . Part of the Stable ABL 1R [0| 25 58 R X2 object & 1E

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize_t *start)
Part of the Stable ABL $HUA & S N5 1) start [@MEFEIFEIA *start . start WoHANKH NULL. EIHHR
Bl o, JRMEfRE -1,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
Part of the Stable ABL 45 & S %210 start JEBERN start. ENEHR ] 0, ZMHHRH] -1,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
Part of the Stable ABL 3REUA E R XTI end JEMFHFF LN *end. end WM Ak NULL, IR [A]
0, RMgmfim -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)
Part of the Stable ABL. Y28 5 S0 5 10 end J@MEBEN end . WRINEFRIE] 0, ZIGHHR[E] -1,

PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
BEME: #4895 A  Part of the Stable ABL 1% [B] 25 7 R HE XS reason & 1E

int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
Part of the Stable ABL B+45 % B W21 reason JEMA% N reason., EIFFIRE] 0, JgmtiE -1,
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9 i

J;W/l‘uﬁli%d T—ME C R bl T B aE iy, EZ S Y R b 38 . 244
A& o Kk TH Pythonﬁﬁ% (Ja#H 2 AR EILIBEARE) B2 B el BT p_call SEIR
He VL TC R Ry Pl 2 s ik I A 3

int Py_EnterRecursiveCall (const char *where)

Part of the Stable ABI since version 3.9. ¥iic—NE A1) C 2285 H B8 AT I A A o

WA E LT USE_STACKCHECK, BLPREIS il PyOs_ChecksStack () it OS M@ i o FExXFp
BT, BHEE 1 MemoryError iR IEE(E.

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

where [ jj—A~ UTE-8 il FEAFHR Q1 " in instance check", TR i AR B R il ir S 800
RecursionError 14 EFHBHE.

e 3.9 BUEE: BERRBCAE thAE 2 [ APT ] ]

void Py_LeaveRecursiveCall (void)

Part of the Stable ABI since version 3.9. 4% W — A~Py_EnterRecursiveCall (). & W 4
XfPy_EnterRecursiveCall () RS s oy R BAESIT—UHH .

e 3.9 BOE M SRR BOIAE thAE 2 [ APT HR]

IEH AN X AR R B M ep repr T EAFRIEE IR, FERPHRZ AN, tp_repr I8 TH BB BN S A
D7 1kt AR R . WA T BN R B 52 U TR SE R AR S, A2 C Y reprlib.
recursive_repr () WM.

int Py_ReprEnter (PyObject *object)
Part of the Stable ABL. fF tp_repr SEETT L9 F DAKG G EE

WRMREZ AL, Jﬂzufﬂlﬁl_lil~/\ﬁ%‘§i TEIL fﬁ(ﬁthp_repr ;!JJJ” R [ — A W A A 1
PR R, BN, dict MGRHRIE {. ..} T 1ist XFRKFHR 1o

BHSR L TR F 158 U1 R s D0 3 B 50 R ] — AN 17 I8 %Elt[:r*/ﬂ?tp_repr*ﬂlﬁ 7 243 [A] NULL,
FEHAMFE DR, MR ECRHR BB cp_repr SERURF ] IEH 4RSE.

void Py_ReprLeave (PyObject *object)

Part of the Stable ABL 25 —4~Py_ReprEnter (). W AR EIZH Py _ReprEnter () W AR
e BT — K

5.10 %57

FA AR E Python S #fn] A 44 F5 ok PyExc_ BRI Python S 44 FRIY 4 Jm /A8t R D7 IH) o X L8748 ) 28 23
N PyObjectx; BEATAMEIRNG. THIEEII T4l &

C & Python &R i
PyExc_BaseException BaseException !
PyExc_Exception Exception Page 65,1
PyExc_ArithmeticError ArithmeticError Page 65, 1
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError

T oL
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R1-ZEW

C &R

Python ZFR

#it

PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedEr

rEéonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedEr

rEonnectionRefusedError

PyExc_ConnectionResetErro

rConnectionResetError

PyExc_EOFError

EOFError

PyExc_FileExistsError

FileExistsError

PyExc_FileNotFoundError

FileNotFoundError

PyExc_FloatingPointError

FloatingPointError

PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError

PyExc_IsADirectoryError

IsADirectoryError

PyExc_KeyError

KeyError

PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError Page 65, 1
PyExc_MemoryError MemoryError

PyExc_ModuleNotFoundError]

ModuleNotFoundError

PyExc_NameError

NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedError]

NotImplementedError

PyExc_OSError

OSError

Page 65, T

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError | ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceEkrror
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration | StopAsyncIteration
PyExc_StopIteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError

PyExc_UnboundLocalError

UnboundLocalError

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateErrpbWnicodeTranslateError
PyExc_ValueError ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

U H AR R

5.10. IRERE
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3.3 WO I fE: PyExc_BlockingIOError, PyExc_BrokenPipeError,
PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,
PyExc_FileNotFoundError, PyExc_InterruptedError, PyExc_IsADirectoryError,
PyExc_NotADirectoryError, PyExc_PermissionError, PyExc_ProcessLookupError and

PyExc_TimeoutError /U1~ PEP 3151.
3.5 FRIEE: PyExc_StopAsyncIteration fll PyExc_RecursionError
36%ﬁ%@%ﬁﬁ:PyExc_ModuleNotFoundError

XL SR VER4 PyExc_OSError:

C &R &ii
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

9

TE 3.3 SR B X BB 4 B 48 Bph ) S 2R
i

5.11 fFREEL |

FIT AT BRI Python 8452 I#Fn] VAR JmAe i, HA4FKA PyExc_ fil_E Python
PyObject* KA ENHERNR. PARNFIE T2 &4 55k

SR, XLERA G

C &R Python Z#R i
PyExc_Warning Warning 3
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning
PyExc_PendingDeprecationWarning | PendingDeprecationWarning
PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

3.2 FRIEE: PyExc_ResourceWarning
H:

2 {W4F Windows HiE 5 AR E T AL PR 22 MS_WINDOWS , DAMEAR4H 2 & AR .
3 R AR S B R
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CHAPTER O

AFEP R BT AN TRAESS, GERE) C RIS THE & IR AEtE, 7E C ()i} Python ik, DA
L @R R B S HOT AR C (B4 7 Python HH (B AF4E

6.1 RIERFZHIR

PyObject *PyOS_FSPath (PyObject *path)
REME: #8451 . Part of the Stable ABI since version 3.6. iR 8] path FE A RS T o E . W%
X% 2—A str 8 bytes X4, Nk B —Histrong reference, TIRIREIM T os.PathLike £
H, MHZER— str 8 bytes MR ME __fspath () . FEHABTEIL THR5I% TypeError
H-a& [H] NULL,

3.6 BRI HE.

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

WA RN filename [FIFRAE Return true (nonzero) if the standard 1/0 SCA4: fp AfiiA A AT A2 B4 3R [A] BT (JE
L) {H. Irfi isatty (fileno (fp)) NEMAM SCHERE TXAIEI . Wk PyConfig. interactive
RAEFAE, MRETE filename $5%F 4 NULL 8035 HAFRGETFAFH ' <stdin>" B '22?2" Z B4
Y EIN=K (8

IR AN A Python B4 f Ak 2 wi I 11
void PyOS_BeforeFork ()

Part of the Stable ABI on platforms with fork() since version 3.7. FE3ERE A Y27 Hi i £5 35 6 Py FRIR S B B/
o WEREY MTE A fork () BUEARAMTSERIN SolE Y Rl AR R B B . R T LT
fork () WAL,

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

3.7 B
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void PyOS_AfterFork_Parent ()

Part of the Stable ABI on platforms with fork() since version 3.7. FEBFFE4> X 27 J5 ¥ 57 3L 26 R A R 4k
IR BN M AEPH ] fork () BUARATZEBIA) Tk 24 Al BERR () pR AR 2 SRR, o iR e b 2 5 i)
HERTEXT fork () MRS

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

3.7 BRI HE.
void PyOS_AfterFork_Child ()

Part of the Stable ABI on platforms with fork() since version 3.7. XEHFE4 X2 J5 HH N BRI S 1Y R
o MR HET I fork () BUTAMTSRARIM valéE A pi EARR ) BB S e T E R th e A, fnRazdk
FEA ML [EA3] Python BRI . NI THE LT fork () RS

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

3.7 H R RE.
S U

os.register_at_fork () RFEM ] #iPy0Ss _BeforeFork (), PyOS_AfterFork_Parent ()
FPyos_AfterFork_Child () ¥ HE % X Python K%L,

void PyOS_AfterFork ()
Part of the Stable ABI on platforms with fork(). FERES> X7 J5 T HE 26 N FRIRS I Rl AN gk 22
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
3.7 UGB WREEWiPyos_AfterFork _Child () BUft.

int PyOS_CheckStack ()
Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. 4 fRE4$ R S aI R Bl B
Ho X2 PDAERNRKE, [BAFEDE X USE_STACKCHECK KA A (H A&7 4 F] Microsoft Visual
C++ AR 45 Windows WA ) . USE_STACKCHECK ¥4 H 8l s R4 A NAZTENR H ALY
H A I E . will be defined automatically; you should never change the definition in your own code.

PyOS_sighandler_t PyOS_getsig (inti)
Part of the Stable ABL iR [E[55 i )4 Hi {55 AL B AN, X2 X sigaction () B signal () K]
AL . TV E VA RLX K4 PyoS_sighandler_t @XfW T void (*) (int) HYZEALE X
W o

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t h)
Part of the Stable ABL ¥ {55 i 0915 5 B AIH N hy & B HBAE 5 AL B A AR, X & — A%
sigaction() B signal () WA FAGLEELR . TH ) EVH XN REL! PyOS_sighandler_t ;&%
NT void (*) (int) BJRAEE L H%.

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

1§ Jfl filesystem encoding and error handler FfRERS—FF7ER . RAE R AL T4 surrogateescape 45140
PRADHN, DR RS ) 5 KR -y U+DC80..U+DCFF 5 i Y745 T AR — N5 41 ] 1 i
PO A4, TN ) 515 2 1) surrogateescape i A BRAJAR A SCIMTAS 2 RS EAT -

AR [ — AN 1) 2 B H 98 AT AL AT R R, (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.

FERGEE RN Y KR BRAE C AT HREA .

WPy _EncodeLocale () MBCRKFFAFHER Gl 715 o

S

PyUnicode_DecodeFSDefaultAndSize () MPyUnicode DecodeLocaleAndSize () E%N.
3.5 Frise.

1 3.7 MR N ILE B PR $iCfE Python UTF-8 Bist Bl i UTE-8 4ifidfg =X

FE 3.8 WUE P PUEUISRAE Windows _FPyPreConfig. legacy windows_fs_encoding N IeE
BORHEH UTF-8 gfidig =t

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
Part of the Stable ABI since version 3.7. —A~ i 6 457 400 245 5B G 8 R filesystem encoding and error
handler , UNRFEIRALPRAIHG A surrogateescape 45 1= AL B A, NIFE U+DC80..U+DCFF J5 [ P At &
FF PSR 35 {H 0x80..0xFF,
IR AN T A B BT R SRR, [ PyMem. Free () RBENAE. 24 %A g sl al IN 124 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.

L

=

PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () %,
3.5 Frihfe.
1 3.7 BUE N ALK ELE Python UTF-8 55X Rl 1] UTF-8 Zrfih il
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TE 3.8 MR i BFEAN SR AE Windows b PyPreConfig. legacy windows_fs_encoding N2 K
BORHEH UTF-8 Zfidig=t.

6.2 RZINEE

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)
BEME: ENAYFI A . Part of the Stable ABL iR [F K H sys BRI G name S5 QAT ASAFAE )5 1]
NULL, FFHASKERH.
int PySys_SetObject (const char *name, PyObject *v)
Part of the Stable ABL #f sys B H Y name %4 v IB3E v 2 NULL, FEMAEILR name ¥\ sys i
PMBR . MENIRRIE 0, A A AR BRI R A -1,
void PySys_ResetWarnOptions ()

Part of the Stable ABL. ¥ sys.warnoptions BEE NSHFE., WHRH A {EPy_Initialize () ZHigE
WH

void PySys_AddWarnOption (const wchar_t *s)

Part of the Stable ABL I, API #{% 88 T 10 PR : M4 BCH R EPyConfig. warnoptions, &
DLPython #1451 & .

Ff s i INE| sys.warnoptions. BEREUAMTEPy Tnitialize () Z Hi#EIHH DAERS st ok ds
R
3.1 R E .

void PySys_AddWarnOptionUnicode (PyObject *unicode)

Part of the Stable ABL It API i {% 8 T I R4S N4 R 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 -
3.1 UG E AR

void PySys_SetPath (const wchar_t *path)

Part of the Stable ABL It API ¥ /% 4 M T 1 F 3 &: W 24 %N R M % ®pPyConfig.
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
F (7 Unix |2 :, 7€ Windows 24 ;) BRI AR RS2 .
3.11 UG EFER.

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABL X§DA formar FiiA )4 B AT R B AR sys . stdout. AL AR MRE, Bk
ATHEB (WWTF30).
format % 2405 CAS AR i B AR ER AR RN ITE 1000 S35 AR -- G 1000 2745 )5, il 2 A~F
SRR BRI, X ERE A IR Z R %s” 42 EATIN 2400 % <N>s” SRR, Hof
<N> & — IR <N> 5 HAD A b SCAR 1 B K RS 2 FIAS 25 83 1000 2737 (1) 1 i 50
WEFF %, Al e AR KIECT B BB A e T B
MR KA THAR, sys.stdout &#HES, BT ERHEAZIEIER (CJER) stdout
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void PySys_WriteStderr (const char *format, ...)
Part of the Stable ABL. 28{MlPySys_WriteStdout (), {HBECHE AF| sys.stderr 8 stderr,

void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABL 25{b, PySys_WriteStdout() HJ R EF 2 i PyUnicode_FromFormatV () FAg
IE R I BA SR B B AR K.
3.2 FrihtE.
void PySys_FormatStderr (const char *format, ...)
Part of the Stable ABL 28{0\PySys_FormatStdout (), {HM NG AZ| sys.stderr Y stderr,
3.2 Hi e
void PySys_AddXOption (const wchar_t *s)

Part of the Stable ABI since version 3.7. Itt. AP1 #{{R BB T 10 FIA: N YU N RHAKEPyConfig.
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 .

3.2 FrhR e
311 R E k.

PyObject *PySys_GetXOptions ()
BREE: NGS5 A .. Part of the Stable ABI since version 3.7. 12 [B] 24 H] —-X W FH, ZKLITF sys.
_xoptions. KAEFBRM, KfHRE NULL HKE—DFHE.
3.2 FriR e

int PySys_Audit (const char *event, const char *format, ...)
G R — VTSI AT OE P E o IEIR ] S B 26 MO AR [ R I e — A
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 () 475k H Python AU & EIOH [F] 1 #24F -
3.8 Bl e
TE 382 BUHM: BRPy_ssize t T # MNFARF. TEMZHT, 251& DA RGN 572 .

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
P JE XS hook FS MBI EE W o T 5138 . HE 2R [l B4R 2R MO AR B HEAE . an st T
CAMPIIRIL, BAER MR E — A5 i APLES I8 1 S ES 1 T B 2 0 e A A Re
A

userData $55T 2L B T8 T8 1 s BT RE b A Rl s A TR, i385 Y LR 1) Python

WERHTTIEPy Tnitialize () 2 AR . IRAGEFTRIBIIA 2 IS BORA, B M4
?4%§%§J@%H#ﬂﬁﬁiﬁﬂél7i~/l\bk Exception FRACHHEIRFEHBHFEEAE (LM IR A 29
HHER)

xR OB 2% A K int (*) (const char *event, PyObject *args, void
*userData), HH args &{RiE NPyTupleObject, XN FTHRE S B ESMATEI XiZzFH 1
Python fE RS A 1) GIL K .
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24 PEP 578 T A XA T TEAIRE . AEB T AIRRME b 25 K di v SR n) e E0E 500 R
PEe. S AN AR sR B SO

5| k—A~ HiTE: sys.addaudithook, NS5,
3.8 iR e

6.3 TRl

void Py_FatalError (const char *message)
Part of the Stable ABL ¥T El—AN a2 1 B RICHRE . ANSPATALTERE . 0K EUY. 24 (U E KGN 5]
AIRESYREL{ ] Python fRRERZS A G MG DU B &R BIANRT S B R i B 5 . #E Unix
b, SPRFRIE C %L abort () HRFHERZRE M —A core XM
The Py_FatalError () function is replaced with a macro which logs automatically the name of the current
function, unless the Py_LIMITED_API macro is defined.

TE 3.9 MU ek H 3l R4 PR o
void Py_Exit (int status)

Part of the Stable ABL B i 4 mi 2. X PPy FinalizeEx () KRGV R UE C JE K %K
exit (status). WPy FinalizeEx () RN, BHIREEHE N 120,

1E 3.6 U ok B S ZAL BT DA 2 920 -

int Py_AtExit (void (*func)())
Part of the Stable ABL {Jjt—ANH Py _FinalizeEx () JWARERLRE. TR ECEAE ATATS
BHA R R EAT{E. B2 AT AN 32 VG R e A, M3 El IS, Py _AtExit () 5k 05 RIK
W, ERRRE -1, SRR RS B . RN BB 22O —K. ti T Python
N AR I AR R R A BT SE A, Rk Python APT R R4 fune P .

6.4 SAMR

PyObject *PyImport_ImportModule (const char *name)
BEAE: #e93) B . Part of the Stable ABL X & FiPy Import_ImportModuleEx () HIfEIALIIE T,
$ globals F1 locals Z%5 A NULL H-4F level %4 0. 24 name W& m5 (BIgE T —MEMT
W) B, fromlist ZHESWRAHNFE [+ ] DORER HHEXE A B8 G2 AR T AN 15 70 H At B R AR RE
AR R R R M. (RERSE, XTI name 525 _F 23S E— AT I TR EREA — AN 41
FIRIVER : AEEM __all AR dgE i TS gomal. ) e AR HEI A, 802
TEFARMEHR ] NULL RS2 S AREABHCOR 2 BTE sys .modules HT,

RRBUR R X AR A

PyObject *PyImport_ImportModuleNoBlock (const char *name)
BEE: #a45) 8 . Part of the Stable ABL ZREZ Py Import_ImportModule () F—HEIE T B
EX
T 3.3 JUH MG AP AR — KPR i LR g ST R R . (U2 M Python 3.3 2, 87 RAERZ 4K
TEOL NS YIS R A X A R, T DAL BRSO RRIRA T L TC A

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

Befa: #a9ilA. AN SN E Python s% __import__ () FREGEHAIHIKANIL .
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R EME R T S AR B e ZERERHEH, BUFE S AR N NULL IR E AR
5 _ import_ () ML, LiER—E TSN R FHEEE ZREERD, BRIEAH T S
) fromlist .

FARMKFRE A TERE BN S, Wi Py Import_ImportModule () ARk,

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

BEME: #h4 5| A . Part of the Stable ABI since version 3.7. S A—AEH . T RS A% 2
% N E Python %y __import_ (), B MHRME __import_ () eRELS ELEIA M HLER %L
AR E @ — X P S AR B R R AL R RS, B A S AR I U NULL I 50— A5
5 __dmport__ () KL, BRI TR R FHEE E B S RS, RIES S TN ES
) fromlist .
3.3 FrhfE.

PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist, int level)
BEME: #ay 3| A . Part of the Stable ABL 25{L) TPy Import_ImportModuleLevelObject (), {HH:
#F5h UTE-8 il i) A7 T A 22 Unicode %42,

TE 3.3 S0 AFHIESZ level Sy T -
PyObject *PyImport_Import (PyObject *name)

B #7895| A . Part of the Stable ABL X & — AN 724177 “S AW TFREC W = 293 0 (2203
i level 5 0, FoRAFTFAN) . R AGEFH Y m4mEME T __builtins_ 1 __import_ ()
PRAL. X E M A Y BRSNS A TR FER A

R BRI AR A

PyObject *PyImport_ReloadModule (PyObject *m)
e a3l M. Partof the Stable ABL T M. RIS E BRI RS, S
KGR ] NULL H3E A58 (TR MBI R 2 AFTE ) .«

PyObject *PyImport_AddModuleObject (PyObject *name)

BEME: 1 ABG 5] A . Part of the Stable ABI since version 3.7. iR [A] 5%} i T FAEH 4 BRI . name
ZHNIEA T PAK package .module, QIRAFTE modules FHLIN ek EriZz F e, A sRFAT], W)
PRI R AT A F modules “F L, YRR IR A NULL HERE—5F0 .

i BEEREBUN SR e S AR e QSRR HRIE Rk, RIS E] S AR S . T
HPyImport_ImportModule () BB RN BEIEA NG AL, name i HH7 &5 AR E LR N
AN A S 9B

3.3 Bl IhE.
PyObject *PyImport_AddModule (const char *name)

BEME: EABY5] . Part of the Stable ABL 28{)) TPy Import_AddModuleObiject (), {BHZFRN
UTF-8 #7455 T A~ 42 Unicode %42 . object.

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

REME: #hy 5| A . Partof the Stable ABL 45 E —MEH AR (7] fEN package .module JER,) Fl—14~
M Python FF5 R SCEEEEUE M N B BR AL compile () FRBUXACADX G, InakiZzfide . 1% [ 6z Aot
SRS, B AR AR IRNGR ] NULL 3 — 50 . FERAEH RGN T name 22 sys.
modules HEFEE:, B name fE3E APy Import_ExecCodeModule () W EELET sys.modules
H1, fF sys.modules FIRH RTE VG IIBIHUE G, FN S AR A IE R
ML RELT—FARAN O TREHEE MR EDR T 2 T IRN) RS
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BRI __spec_ Fl __loader_ IR MARBERE, P AE M. LY spec fymakas (4
REKE) FHRBCHBIRE __loader_ MITEHAME DL FRHEH SourceFileLoader HSLH.

By file  JRMERFHBONIUEXIRE co_filename, QRIEN, BAFRE _ cached

ASRE A T AN ECRF EEE . WS Py Import_ReloadModule () T B BAIHL Il 77
K

U2 name $510—MEHN package .module HYHF RS, WIALAT i R QAN 29
.

7E:'/ﬁ%?%]‘%]PyImport_ExecCodeModuleEX () %[]PyImport_ExecCodeModuleWi thPathnames () o
FE 32 R _ cached_ Ml _ loader  WRECHFN. BHRIKES N ModuleSpec,

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
REME: #8451 8. Part of the Stable ABL 28U\ TPy Import_ExecCodeModule (), {BUNE pathname
AR NULL WSl R 4y __file  JRMEMIE.
Z: W PyImport_ExecCodeModuleWithPathnames ().

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

BWEE: #Hey5| B .. Part of the Stable ABI since version 3.7. 23l TPy Import_ExecCodeModuleEx (),
HANR cpathname A4 NULL WIS BB R __cached_ {H. TE=ARECT, X2
—1s

3.3 Bl Tge.
TE 302 UE M __cached_ WRECHFH. BARIKES W ModuleSpec,

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

BWEE: #9531 A . Part of the Stable ABL Z8{U TPy Import_ExecCodeModuleObject (), {B name,
pathname F cpathname “) UTF-8 45 B F A7 ER o U pathname W5 158 NULL NIA S22 81 9% cpathname
T L mE M
3.2 Bl I RE.
1 3.3 BOE S AR AR HE T IS R AR M & ] imp . source_from_cache () SRITSHEJREAZ.
TE 312 O EC AT ORI imp i,

long PyImport_GetMagicNumber ()

Part of the Stable ABL i&[i] Python =455 3014 (Bl .pye M) RIBERC. IR M A7AE T i S
FESKIUA T4, BN . R 1.

T 3.3 JROEHC: RIMRhR [EE -1,

const char *PyImport_GetMagicTag ()

Part of the Stable ABL 4%} PEP 3147 & =[] Python 75 5 3C {444 3% [0l JE RARZE F4F 5 . I TE
sys.implementation.cache_tag F{E LY 244 FH R AR I ek Al SEAS R 1

3.2 HrihRE.
PyObject *PyImport_GetModuleDict ()

BEME: A5 . Part of the Stable ABIL. 3z [8] F§ THLH S P 70 (B sys.modules), EHEEIX
FEE R R I A
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PyObject *PyImport_GetModule (PyObject *name)

BEME: #6493 A . Part of the Stable ABI since version 3.8. & [0l 25 E 4RI FABIHL, (5B % A
FANRE] NULL HAS B E R GRA R RIBONR ] NULL H 3B A 5.
3.7 Bl Hie.

PyObject *PyImport_GetImporter (PyObject *path)
BWEE: #a4 5 A . Part of the Stable ABL & [ 4F%}—4~ sys.path/pkg.__path__ W4 H path )2
ARG, ATRELRM sys.path_importer_cache FHLHIRE. WIRE M ARBEZAE, WSE] sys.
path_hooks T FHE|—EA IR F I9H T AR AT 060 T I None: Boff 44l
Y Jy path based finder FoiE %A H B HLs . 450128443 sys.path_importer_cache
Ho R AR R RS

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. TNEXZ PN name ) ZESEREHL . B R B 1, 4028 ok 3 35
Bz ml o, QAR in AL R WOWR [E] -1 FFRE AR BB G TR AR, il
MPyImport_ImportModule (). (HHRILAIAE R - RO Y S A MR ERE.)
3.3 HhRE.
T34 MR _ file  JBMRPAFAEAL FIHE .

int PyImport_ImportFrozenModule (const char *name)
Part of the Stable ABL 28{Ml TPy Import_ImportFrozenModuleObject (), {HH AN UTF-8 4t
HFAFER A 22 Unicode X 4% .

struct _frozen

BE AP TR G B IA B G R TUE S, 1l £reeze THFTAL MM 5 (S Python YL
KATHR ) Tools/freeze/), HE Y HHE Include/import .h P F|:

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

bi

15 311 R Bl 1s_package FEARIMBET H— M. KB TR size BN AERIMIE.
const struct _frozen *PyImport_FrozenModules
ARSI IR R I — A frozen LR EE, PA—DFTA BN NULL BB IR RREH .
DRGNS, BRI PR R 28 =0 U AT AR s SRS B Sh S B i R 45
FHLE o
int PyImport_AppendInittab (const char *name, PyObject *(*initfunc)(void))

Part of the Stable ABL [0 317G I N BEREIRFER I — PR, XX PyImport_ExtendInittab () I
EFEGLAE, QAR TCVEY R MR ] — 1, BBl i ] 248K name KA, I8 BREL initfunc VEHHE
F—wERX T ARG R KRB 4Py Tnitialize () ZRITAM.

struct _inittab

RN BB £ — A & H 45 MR, #i% A Python [ F2 ¥ 1] DA K 33k 46 45 My 1 11 %k 21
SpyImport_ ExtendInittab () 56 DAFRALE AN Py EAR IR . IR S5 F4 1R Hh W51 B B 4 Al

const char *name

BERAFR, N~ ASCIL 4w i i 745 H o
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int PyImport_ExtendInittab (struct _inittab *newtab)

li) A EARER AR — AR . newtab ST PA— M35 NULL fE N name FBIHW ISR H AR R P
P SAE T RE BN IR . IR [E] 0 B MR TCIR e R 06 AT R RN R R[] -1, 242k
VLIS, RN 2 ) N AR RIS IAEATARER . LR B A Py_Tnitialize () ZHITH .

5 Python LR Z K W15k, WPy Import AppendInittab () B{PyImport_ExtendInittab ()
WAAAEAF IR Python WI5ALZ T H -

6.5 #iE marshal I{EX ¥+

XEEBIRE ALV C AUHAL LS marshal LT AR BUAS NP AL G oA oAy L s J0n] I RKF R S
AXBIFIIRE R, 55— 2L MO T R BRI Rt . 1776 marshal B8l i) SCHFAL 25 LA — 2t A5
19t

BOAHEAEATF N SR B AR AL AT 3k o

DU S R R BOEAS SRAS 55 0 BN SIRAS, 55 1 RAS &FE SO/ A marshal 27514k i L 22 @A G 5
?v?%o 55 2 AR SR S kil #% 2. Py_MARSHAL_VERSION F§H T 41 SCAMIAEN (CURTHUE N
2).

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

FF—A> Long FHU value A marshal ¥ 5 A file. XK HE A value ALY 32 AN HREAL; ToieAHL
long ZKRAFR/INIME . version 5 SCAAS A AR .

BERR BT RER M, XA O T BB DR . WM PyErr_Occurred () #EATHRLIN.
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

Be—~ Python X% value DA marshal 1205 A file, version 3gHH SCAHE B AN

BERRECTRER M, EX A O T B PR E SRS WM PyErr_Occurred () #EATRIMN.
PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

BEME: #ag5 A . RE—MLE value 1) marshal TR IR FATEEXIS . version $5H SCIAE IR
PN

PATR BB SO IR A% 9 marshal A% 3 {EL.
long PyMarshal_ReadLongFromFile (FILE *file)

MATH TR FILE* XA 8RR Bl —4~ C Long. i H IR B REEE 32 i ME, ToieAL
long AL/ NI

KAEERRIY, R BRI M 7R (EOFError) Hak[ -1,
int PyMarshal_ReadShortFromFile (FILE *file)

MITTEFH TAZEU FILE* W EERE TR Bl —A4 C short. {fi fILEEHU BRI 16 M, Toib4s
Bl short ZEIAR /NI,

RAFHRIY, RFRCEE M 7% (EOFError) k] -1,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Befa: #a95l A, MITIFH TR FILE> X AR [2]—4> Python X5 .
KAEARE, B EE S R (EOFError, ValueError B TypeError) iR [F] NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

BoEE: #Hey sl A, MFTIFH TR FILE* XF A B £ 3 i 1% 1] — > Python X 4. K [H
FPyMarshal ReadObjectFromFile (), IeRAEUEERFATFMIZSCHEBCEZ X4, ARFHE
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PSRRI A A AT, DATE B8 A A T DATE AL R B4 B B AR 1A S B M S 1 B —
AT A AR E A S PSS P2 I T ml ] e e

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

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
B #agl R . MR data (1) len A5 B9 Geni DO R Eic iz [5]— 4 Python X4
KAFEARE, R EE S A R (EOFError, ValueError B TypeError) Hik[H NULL,

6.6 BITSHHLBELE

TERIER H YRR BT A, X R A . BRI ARSI UL extending-index .

xR B A W B = A, PyvArg ParseTuple (), PyArqg_ParseTupleAndKeywords (), DA
KpyArg pParse (), BEATERE M #& X AL F #F B K RF o8 BOW 7 09 2 805 700K . 3 28 ok B50HR 6 1 A1
[ BRI A% A A R

6.6.1 TS

—AFAE PR 0 B E X AR IT. — MRS IT R I8A —4 Python X5 Bl H & —1F
P A SRR R ITS . B T ARBISN, — RS 51 RS 2 BTGl 0 X 28 e R By
LM SR R ORIA T, WG SN FEA R BT 5D O WX X% TR
Python X RKM; Jrfis [1 M feidny C A8ht (ide) Je2.

FHBENEEEX

XA SAVFRERT G MRS NAF BB AT DT o AR R LR 9] ) unicode 5477 B3 745 X1 S o
Bl -

BRAES AV, Zanh XK@ AR PAS L IR,

A ZRRIME T AR AT R AN ek X et 3] C 282

o By Bl s* XA ST Py_buffer G5, XRFEIE T E b DX ATEE FH 5 Fili J5 £l F X
N Z X B FEPy_BEGIN_ALLOW_THREADS HH AN 245 W] AR E5d PR R/ N RE Bl 5 5 i vy oF 1 XL
. FBL, 7RSSR (SUEMERIgs) 20l B PyBurfer _Release ().

* es, es#, et fll et# FMADTEERE M. ARG ARCIEIE (SUEMERWFIET ) 25 &K
B PyMem_Free ().

o HAkgAIEZ—A str BUH B bytes-like object, W bytes, FfH MW XIEM—4 const char *
. TEZMXKE “BEA” BT BRF XTI A Python X4k A, L xR a4 ar .
PRATT L B TREAE A N A
LR T2 X W] DL RS A, MR PyBufferProcs. bf_releasebuffer “FEAA
NULL, 3X¥A AR AT S 40 bytearray, PAMIEE HEEXTE A bytes [ memoryview,

TEIX > bf_releasebuffer ZORPASR, A TR AN R T N AT XSG E (FIaER
MREZ G RKEHR, 808 7 — &R RS i) .

T T # IS E (s#. v#25), 2 PY_SSIZE_T_ CLEAN MFI{EAL 4 Python.h ZHiE L. TE
Python 3.9 ST RLA |, W E LT PY_SSIZE_T_CLEAN %, MKESHAIEI hpry ssize t, KN
4 int,
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s (str) [const char *] 4~ Unicode XG44 il — A8 FAFER R C 850, —NM8EHE I — N E SAFER
TR, RN FERBIEE BN EA T . C EAR RO S W . Python FFEH A HEM S
AR TR S R i, —4 valueError BEawig| & .. Unicode $f R HEAL 'ut£-8" 95
B C FiFe . WERFEH RN, —4> UnicodeError BHHGI K.

ik XNFIRAA L Z bytes-like objects. WIFAREIEZ U RGE I RENTHAE C 455, Bl
ffif] os FixXAEPyUnicode FSConverter () {EH 51053,

TE 3.5 S AR, 24 Python 47 H Pl 2 T ik ARy null RS &5 1% TypeError .

s* (st or bytes-like object) [Py_buffer] 533 BE#E 5% Unicode A 412 4 1 AR 4. kit
Py burrer SR, SRR C 5 FEHh ] A& AR NUL 5. Unicode X501
'ut £-8" JAFEILEL C FEAFE .

s# (strx, read-only bytes-like object) [const char *, Py_ssize t] 122 s*, KHETERMAL T —IME 094
L. SRR C AT, R C FRPRIIRE, 5 AMEICKIE. i
SHAMIZTT . Unicode TR A "uce-6" HIVHRFEHN C 8.

z (stx or None) [const char *] 15 5 %31, [ Python St T iy None, ZERCHMITUL T, C Hifh iy
NULL,

z* (str, bytes-like object or None) [Py_buffer] 5 s* J5{t), {H Python X} R 0] §E°H None, FEXFPFMIT,
Py _buffer ZEMI) buf B R E A~ NULL,

z# (str, read-only bytes-like object %3 None) [const char *, Py_ssize t] 45 s# 2%, {H Python X4t ]
fiEA None, FERXMIFHOLT, CHa%HE A NULL,

y (read-only bytes-like object) [const char *] X Mg K — PN IEFATR QAR N— g1 15 09 FAFERR C

g5l EAHEESZ Unicode X5 . P o KA R A 277 R B XFERNE, Faglk
ValueError 7% . exception is raised.
T 3.5 MBS DART, Y7 E KAl s TiRAK null F5 45|k TypeError .

y* (bytes-like object) [Py_buffer] s* 255, A3E5% Unicode X5, Bz akaiiasa, Xz itk
BdiitHe i ik .

y# (read-only byfes-like object) [const char *, Py_ssize t] s# [AFR,, A$3Z Unicode X5, HiEZRkFiy
SRR,

S (bytes) [PyBytesObject *] Zisk Python %44 bytes %4, ANl @ TRl . I3A%% 5 A4 bytes
XM 5% TypeError, CARRM A Pyobject*,

Y (bytearray) [PyByteArrayObject *] ZI3K Python Xf 5 8 bytearray X5, RNERXHITEM L. 1%
BXRAN bytearray WRMET| K TypeError. CASRWATHEFEI, Pyobject*,

U (str) [PyObject *] %3k Python X524 Unicode X154, N IEATAEM 64 . ANSRIZXT 5 AR A Unicode %42
M£x5|% TypeError, CASEWAH AN PyObject*,

w* (R[5 bytes-like object) [Py_buffer] iX MR ib X ZAEM LI LB ZAXBE OISR, B REHE
PPy _buffer G5HIRIE. Z2od X AT REAFFE I AR null 7770 24 28 o X 58 J5 o8 3 7 220
FHPyBuffer Release().

es (str) [const char *encoding, char **buffer] s [J72R,, B 41051 Unicode ZHFMHEAFHEWR ., BH

AEFRE A fix NUL “F45 () 2 g Eicd -
AR R FEWAN S B—MURERA, I HLAN const char*, Ef§—4~PA NUL Z55 1)<
FFERFIR M IRiAg AR, B0 0 NULL, XA Tut£-8" 4afidig=X. 42k Python JoykiH
HREM MmN SF L FHE. B ASEIHN char**; "B g H 8RB 5 T A S 80C
RNEW G . SUAREPASE— NS ETE E W i kg X T i o
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PyArg_ParseTuple () rHRE—ANEMEK/INKZE X, 545 5 J5 i) B 75 DB G K Hid
”Z;uﬁ”er FUHEA BB A7 23 (8] o A SRR SR Pyem_Free () ZRERE LI HL 4%
X,

et (str,bytes or bytearray) [const char *encoding, char **buffer] F1 es fH[F], % T A M EHMEE AR
FRENS . MR, BREEANSER WG 2,

es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length] s# 7255, "B 52 4w A5 Y Uni-
code FRAEATFRIZEINC. Mg es kX, & VFEARBUFL S NUL 54

EREZASE. H—MUIER A, I HHH const char*, EF§n—~PA NUL 455 154575
FORM kg XA FR, B8 N NULL, XFMER S "ut£-8" g, W Python JLikiH HilTE &
HIOA% 28] B 5. 8 ASEUHN char**; B TS| IS EHES 805 BT a S5O
IR IX o SRR DA — A SHUI 8 E W o R T ifi% . 26 = AN S HULA 8 m— 50 18
Bt 05 W EEEICR e i th o X 21 4R

A PR

WA *buffer 710 NULL $55F, W pRECR - FC el /MBI Ze X, R34 B9 9 K0 52 h B st Zeah X, 33
B *buffer PAGITH BRI AEAE . RIS SASTR I Py Mem_Free () DATEREI SR LAY G X

WA *buffer $5179E NULL F54F (0 EHZEMNIX), WPyArg ParseTuple () R A E1E b
X, FHHKE *buffer_length MIRIIRIEMRER ZMIX KN, KI5, BRI EERIZ W2 Znh X, HF4 Ik
To WRZX ALK, KFitE 1 ValueError,

TEXPABITH, *buffer_length YU E 0 i 545 A NUL SRR R .

et# (str,bytes 1§ bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length] #
es# M, BT ANHERSEAMFEFRENS. Mk, BHREEEANSEE RGN FARIE.

TE 312 BOEHG v, ut, 2 Al 24 EPFEERFCAENTAA T IHAR Py_UNICODE* FRfE.

#x

b (int) [unsigned char] KfIE1Y Python BEFEAR N AT S HOEEL, F7fiN—1> Cunsigned char,
B (int) [unsigned char] ¥ Python BE 40 A HEEHOT H A T B KA, 17i#%8—1 Cunsigned char,
h (int) [short int] f Python 344>k C short int.

H (int) [unsigned short int] 5 Python #4344 C unsigned short int, APfTES KA.

i (int) [int] 4 Python ###£4Hk C int.

I (int) [unsigned int] *f Python #&H(%440 8 C unsigned int, AN T HIEE.

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

k (int) [unsigned long] % Python #4434 C unsigned long, A¥fTE KGR,

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

K (int) [unsigned long long] ¥ Python ¥ % %%3i >k C:C:expr:’unsigned long-long’, i A #E47iE HiH6 2

n (int) [Py_ssize_t] ¥—4> Python BFI%E4k —/~ C Py_ssize_t Python JLR/NEHL,

c (bytes B # bytearray KJ§£h 1) [char] #f — 4> Python 57K A, — PN KEH 1 1) bytes 5
bytearray ¥4, ¥k Cchar .

1E 3.3 UM fuif bytearray REIRIS .
C(str KJEN 1) [int] KF—A> Python FAF, W—MKEEN 1Y str X5, #46h C int.
f (float) [float] *Kf—-~ Python ¥ S 8454k C float.,
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d (float) [double] ¥f—~ Python % & %%k C double,
D (complex) [Py_complex] Y— Python iZ 52k BIHAY — 1 C Py_complex Python & 425,

Hapx+x

O (object) [PyObject *] f Python Xf 5t (RZALAMFA) (EAEE]—4> C XIRARHH . B C R athEH L]
PR BIIXT R . YR Fsirong reference Ao g (BIHGHTHECR LK) « AFRERTRE- AN

NULL.

O! (object) [typeobject, PyObject *] +f—/~ Python X GA7 A—4> C WG4, KRBT o, HRE2HEZMAC
SR 2 Python BT RAGMAE, 5 " ASRAFREXTRIGH ) C AL CRALA Pyobject®), I
2R Python X RAHA FrEsRIYKA, W&F %k TypeError,

O& (object) [converter, anything] @i converter FREUE Python X4 4k C A&, XFEEMW NS EH—
R BTAR CARR (AL HHbhE, $dh void*. 43 25 s BURKIIH AT :

status = converter (object, address);

o object 213 1) Python X 0M address 14 PyArg_Parse* pRELN) void* 4. 1k [0l status
W24 DA 1 ARSI DA O ROREH RN MR, converter pRENY 45| K 5 HH1L address
N AR FF RS IR

4 converter 3R [M] Py _CLEANUP_SUPPORTED , WU SHURNT i A R, B ] RES PR HZ R %L,
MR g A WL R E A AR N A FESE AR, object Z80RM NULL ; R, %54
Foh NULL ; L, S5O NULL , L, %SRS NULL  (WHRME) A NULL address [E -5 R
YR o AR I

1E 3.1 JUH #: Py_CLEANUP_SUPPORTED #¥R Nl

p (bool) [int] MG APME G NE (— DA /RHFIN I HXFEE LA AT C true/false BEAU(E . 405
FKiRONEE 1, BINE 0. BEZALMTEVEN Python ff. 2L truth R £ 5 Python 4]l (K
HEMEE .

3.3 BRI HE.

(items) (tuple) [matching-items] X540, 2 Python J¥ 51, BRI JE IR items WX FRICHI AR . C 24L
DAAR N items HAE— NS RSB TT. P8 P g T T BB i E

f& 1% long” B2 (LR -5 ) LONG_MAX [RFIAYEEIE) R TRERY, IR A7 10 24 B FE FEAG I - 244
ST B/ NTHEONBIE I, B AR RO BT (52 L, %05 SCRAR B C By R gk —
MR RE S SRR

AP AT R b A — LA AT B RFIR IR L . XN I MR EAERE 5. BT

| ZRWITE Python Z451 3 tp I N Y SHCER 2 AT . C A8 50 [ i AT e SRR A IR A A B4 —
MAESHOATRERS, PyArg ParseTuple () AREVFRIFIRIE C A& (L EAE) BN .

$ PyArg ParseTupleAndKeywords () only: FEHHFE Python S5 3EH 3 i) S BB 2 0m s =S40
MHT, FTARE K SRR R TS, DM SRR | AR S HT .

3.3 B
A BICHIPIRE ARG B R TR T R A N R B P R B (PyArg_ParseTuple () B
IR REE” 757
i MSERITISI R AR 705 5 P AR BT N A R R BURERA R A RIE R = A MIEHE .
TETE RS T E A AEAT Python XH425 | JH#E BT RERECEA] (BIRZHEB SIS 40 !
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2K L8 pR B RIS b AU pi A AL A5 H3 i 5 A SR Bk s X e e R A il AT, A
— SR, A S ORI F AR, XS B A s XA, BN AZITE S
SE AR Y IR R

N T LRI, arg XFRLLFELAR I HAE DAL . M}, PyArg_Parse* RECRFIR M FL{H,
A WIFFR [R5 15 4 1 575 24 PyArg_Parse* pAUH T MG B ICHEHe 85 I R RS, %46 X
FRTT e HL S 2k X BT B A LIk b pr) 738 B AR DR R

APl %

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

Part of the Stable ABL ffi#F —eRBIIZSE, X PHSEES B EINFAA R E Y. IR
[m] true; MR [A] false F H.5 | & AH R 1574 o

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

Part of the Stable ABL. flPyArg ParseTuple () A, RN EEZ—A va_list 2RI S H0M A 2 1] 48
HEHIESE R

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

Part of the Stable ABI. 43 H7RF 0 B S H0RN 5 7 280 R] 4 46 ok JRp iR AR S sR B S50, keywords S8
BRI FRN) NULL KRB . 254 FRFEonpositional-only parameters, IR ] true; & A fl b
B, ‘BR8] false H5| KAH M BT FH

TE 3.6 REE U U T positional-only parameters #4315 .

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

Part of the Stable ABL. fllPyArg ParseTupleAndKeywords () [, SR E 52— va_list Z5HIH)
SRS Z A 2B R R S 5U4E

int PyArg_ValidateKeywordArguments (PyObject*)

Part of the Stable ABL ffj ff F= L () X F S A 2 F A H. XA R B A EA
FryArg _ParseTupleAndKeywords () ARG T, HFEHECEANFMEXFERIGT .

3.2 BN fE.

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

Part of the Stable ABL AR RATHY “IHRALY” RE SR X LEREE ) METH_OLDARGS
SEENT T Python 3 WS IR . XA BAHERE TR IS S 80t , I+ BAERHERRRERS T i R 2
HARMOEBW, CATHTIZEN. VR ST TTH , SRR RER XA~ H i pk gk st i
Mo
int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)

Part of the Stable ABL — MG RAMESREUER, BAMHBXFA SR E SRR, EH
EARFEWCLTE S0 s B 4 7E R A T VAR R B METH_VARARGS . A& SLFRIE S TeH Y 4 7E R
args e N5 B E— oo, K BT R /DR min HAREE max; min Fl max 7] GEAH
& WM S B ARAL 4R EL, ASEY M2 MR Pyobject* ZREINIRET BATHAKH
args WAERIETE: EATRAEEAG]I A . XT args RE T ETES AR RN SHIRTT: BN Y
R 7 R a6 . R BT A T IR B3 [l BT AE args AN TCZH BRAS 2 B R BN Y T 28 Bl [ AR
B QR R WO B 7

R — MR RG], BUE _weakref 555 | B PR ACH:

static PyObject *
weakref_ref (PyObject *self, PyObject *args)
{

(R gk
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(£ 50

PyObject *object;
PyObject *callback = NULL;
PyObject *result = NULL;

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

return result;

}

EM TR PyArg UnpackTuple () BN TR PyArg ParseTuple ():

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

6.6.2 BIETE

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

SR HE9TI A . Partof the Sable ABL 3T H( pynrg_Parser BREUHITHEZ A A
AT QAR . IR e e B A IRIE] NULL: USR] NULL D3] %
A SR

Py_Builavalue () FR—HEIH— e, P HEMRILT R E P ST 2 (i st 4
SOl WA 25, TR None; WIRE A HEREUET, SR i
JEHGAIORIIE—A 5. IS BB S 1 RER P DASR BB K/ 0 sk 1 R JE

Y N AF AT X B A S RO M8 38 R M BT B, W s AT s# AR BoT, &3 IR B
. EHEZRMAENEH XM EEARA S HPy _Buildvalue () SN2 REIH., Ak,
RARM AR malloc () H HIF B NS (B 1L 1845 Py_Buildvalue (), WRAISHA TTE
JEPy_BuildValue () IREIBEM free ()

TE TR T, G 5 iR AT, B35S O WA RA% U ITRF 2R [ Python X 487 ;
TGS [ AL C AR R (ERHE) AY2E8L,

TREBIIN S, WERAT, B oM SAER A AT T S 2 (HR AT, Wst). Xn]
PABEAR A (A% A A A LA S Py AT

s (str B None) [const char *] {§iff] 'utf-8"' LS &K LAY C FAFER A Python str X4, N
A CFAFERARES NULL, W None.

s# (str uf None) [const char *, Py _ssize_t] ffiff] 'utf-8"' #hdf C FLFE S HAK 45k Python
str ¥R, AR CFREHFRE A NULL, WK EERAZ0E, FFi& [ None.

y (bytes) [const char *] JXKf C FAFH 44, Python bytes X4 . QIR C FAFHRHES A NULL, iR
1] None,

y# (bytes) [const char *, Py_ssize_t] iX23Ff C FAFHR IR BERE 40—~ Python X5 . 4% C
FAFR TSN NULL, W3R [E] None,

z (str or None) [const char *] fil s —#FF,
z# (str 5§ None) [const char *, Py _ssize_ t] Fl s# —Ff,

u (str) [const wchar_t *] #4254 |F Y wchar_t [ Unicode (UTF-16 5 UCS-4) %4kt 22 pp X 4 46K
Python Unicode %% . #15f Unicode 2o X $54F >4 NULL, W3R || None.,

u# (str) [const wehar_t *, Py_ssize t] Jf Unicode (UTF-16 8 UCS-4) $3E S X & HAK AR
Python Unicode %% . #lI3R Unicode Z5i X354 NULL, WK JE¥WEZEE, FHiR[F] None.
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U (str 3§ None) [const char *] il s —F£,

U# (str o} None) [const char *, Py _ssize t] Fll s# —Ff,

i (int) [int] Ff—PEA C int F40h Python BEHN A

b (int) [char] ¥ — A C char #404 Python BH00 4 .

h (int) [short int] ¥ —/ A C short int 3k Python ZEENl 4 .

1 (int) [long int] ¥—/~ C long int #4ft>}y Python &A% 4 .

B (int) [unsigned char] (f—/> C unsigned char ¥4t } Python ¥4 .

H (int) [unsigned short int] —{> C unsigned short int %>}y Python BE%t4 .

I (int) [unsigned int] f—4> C unsigned int ¥4 Python BENT 4 .

k (int) [unsigned long] ff—/~> C unsigned long 4"k Python BEHNH4 .

L (int) [long long] ¥—> C long long #%#ky Python A %i42 .

K (int) [unsigned long long] #—{> C unsigned long long ##t>}y Python BEE %4 .
n (int) [Py_ssize_t] ¥—4 C Py_ssize_ t Z5HI%E4k A Python 3&7

c (bytes K& 1) [char] Ff—MUREAAFIH) C int B4Og K 1 #Y Python bytes X4
C(str KER D) [int] R—MMUERBPADFHF C int e KJEH 1 1) Python str X4
d (float) [double] ¥—~ C double %4t >4 Python 3% fi%k.

£ (float) [float] ¥ —4> C f£loat 4>k Python 3% fi%k.

D (complex) [Py_complex *] ff—4> C Py_complex JAUMLEHFAL )y Python &2,

O (object) [PyObject *] iR glHbfLi%—> Python X§ 52, (H I ANE—NFWstrong reference (RIHF]
HHEONn—). WRAE AR SE— NULL 3851, WIS B X2 B A=A % S B0 A3 T 5
WIFRE TR, Bk, Py_Buildvalue () ¥R NULL HASSEFH .. WRMAT K FH,
N£% B SystemError,

S (object) [PyObject *] #i1 0 #H[7] .

N (object) [PyObject *] 5 o f[f], (H'EASOIEF K strong reference. JNFF5EH 1S A SH3 Fp
B X SR ) 3 2 SR B R B Il R AL

O& (object) [converter, anything] @i converter B anything #5464 Python %42 . 1% BRIV ) Ft
Wy anything (BN 24325 void*) fE A HBHOF H VAR [Bl—A4~" A" Python Xf 4, ol Wi kA4
BRNR A NULL,

(items) (tuple) [matching-items] Ff—~ C A8 5 J7 5|4 5 Python JCAL I PREFMF Y TC R K= .
[items] (List) [HIRIICH] Kf—4> C A BFHIFE AL Python #1 R I ORFFH Y TC R LR
{items} (dict) [HIRMILHE] Kf—4> C A EFHIFEAHIN Python i, &—XHELER) C A EXMEN—
ATERBATIA, R S A
WA AR P B 8, W E SystemError 5 IR [E] NULL,
PyObject *Py_VaBuildValue (const char *format, va_list vargs)

BWEE: #Hey5| A . Part of the Stable ABL flPy_Buildvalue () fH[E], SR EEEZ—A va_list 57 fY)
SN AS 2 ] A E B S 5UE
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6.7 FHBREMSEAL

FH T ECE A5 RS A 245 52 4 S 1) R
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

Part of the Stable ABL ARIEA& R FELFE format FAINSEL, W BB size N7 F stro 2 I Unix T
WM snprintf(3),

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

Part of the Stable ABL RIEAE X FLFER format AR B SHHNFE va, A size NFETT8 str. S0
Unix A vsnprintf (3).

PyOS_snprintf () MPyOS_vsnprintf () 3% C HpUEEREY snprint £ () fl vsnprintf () . ‘EfI1H
H = SRR I T 00 R B — AT, TARE C BB BN AR

B RAR 2R strsize-1] FERMINAGZN "\ ENINAE ML size 745 (LFEARRER '\0") ¥
stro P ERERHEREOR str !'= NULL,size > 0, format != NULL H size < INT_MAX. 1y e

ENFHE I E TR G IX AN C99n = snprintf (NULL, 0, ...) BN
LR B RIEHE (rv ) A% AR LI B AR -

e M0 <= rv < size B}, HHEBEEINIHRE v DNFRHBEAR sr REFERE stricv] LB
"\O" ),

o My >= size i}, Wi RSWE N HEE —NEA rv + 1 FWNEN XA GRS PAT. ELL
TEE strisize-1] 2 '\0"',

s Yrv < OB, " REEANFHFN . TFEIIEI T strisize-1] iy '\0", {Hstr AUEHARIEAR
I SE DRIV R BGRTIR)Z 5

PATR BRI 5 T 5 AT TC R AT S BT e

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)
Part of the Stable ABL YF4FHf s #4546k double JAY, RIS £55| % Python 54 . 2 M FEIFHRES
XF R TR Python () £loat () MESITHERZNTAIEES, RT s WA R FREM=HE. it
WP ST T 2 A T DX
Wk endptr /& NULL , HHEEAFRH. 51k valueError JHiRM 1.0 WERFFFHRAZITF REL
AR RIE T
AR endptr AN NULL , A BEL YR T A7 53 971 *endptr BCE 8 1) 255 — AN R B Y 745 .

ﬁﬂ%?ﬁ%ﬂﬁ%ﬂﬁﬁ&fﬁﬁ‘ MBAR RSB, K rendptr WE MW FARHI K, 51k
ValueError 5%, FHikE -1.0.

Wk s %:zﬂ?—/l\j(j(ﬁﬁxﬁﬁﬁﬁ%‘ﬁ—/l\ﬁﬁﬁqjE@fﬁ (i, "1e500" FEFZF& Fg— 54T

) ?ﬁ}ﬁﬁﬂ% overflow_exception J& NULL iR [A] Py_HUGE_VAL (Hi&E4%4S) HHANKEAT

] S o AEHAB T, overflow_exception dhJFG[A]—A> Python g4 ; 5| & Fi kM -1.0
TLWW BT, %8 *endptr EAEIRE Y BISE— 5.

USRAEFEARI ) B AP AT A FeAl R i (R — D NP RS R) , BCEIE 24 Y Python S I Hak [l
-1.0,

3.1 Frie
char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
Part of the Stable ABL - double val 53— 45 € W) format_code, precision F flags {174 .

XU FEA T Z —, e, "EY, VEY TEY, Tgt, G B et R e SR A LA
0, 'r' MAXHEE TARMEREL repr () #3K.

flags M DA N HA{ Py_DTSF_SIGN, Py_DTSF_ADD_DOT_O0 B{ Py_DTSF_ALT s H4H &
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* Py_DTSF_SIGN FIREJe iR I 7473 p M i — 55545, RIGE val 98K
* Py_DTSF_ADD_DOT_0 FK/nffifii il i) F4Fep A AR MG 2 — DAL
. E_DTSF_ALT PR B AR AL . KIS PyOs_snprintf () "#' XL
R ptype K NULL, W& 38 1 09 {8 5 #% % & Py_DIST_FINITE, Py_DTST_INFINITE B}
Py_DTST_NAN I —A, 73R val 2 — T BRECT . ToHRECT BERET
AR [ — A 4 1) 450 35 e 40 I P A R Y buffer BOFREL, QSRR Oy NULL. I8 ] U5 B 6 5T
M pyMem _Free () AREHIR A FAFH o
3.1 FihiHhe
int PyOS_stricmp (const char *s1, const char *s2)
ARG INGFIFR I . T 2K NG, R TR RS stremp () HF .
int PyOS_strnicmp (const char *s1, const char *s2, Py_ssize_t size)

AEDRNGRFRFR IR BT AMKNGZ A, % B TS stenemp () M.

6.8 5

PyObject *PyEval_GetBuiltins (void)

B E: NG5 . Part of the Stable ABL. 1R[] 24 BP0 ATl P B R A 731, AR 2 i B0 i e AE
PAT, MR [EIZFRIRS O fERESS .

PyObject *PyEval_GetLocals (void)

BwEE: AR5 A . Part of the Stable ABL 1R [0] 24 5 AT i A8 B a7, AR B Y Hi A THY
Pyt 3% 8] NULL,

PyObject *PyEval_GetGlobals (void)

BEME: ENA9FI A . Part of the Stable ABL 3% [ X4 i Tl 42 R AR B8, QR ST T
T3 W] NULL,

PyFrameObject *PyEval_GetFrame (void)

BwEME: NG9 F] Ao Part of the Stable ABL 3R [n] 24 BT RRDIRAS R, AR BAT 24 BT HY MU 3%
NULL.

i &R PyThreadState_GetFrame (),
const char *PyEval_GetFuncName (PyObject *func)
Part of the Stable ABL WA func j&pREL. FEeLSLFINS, WHREIE AR, BWERE fune 2B FR .

const char *PyEval_GetFuncDesc (PyObject *func)

Part of the Stable ABL 134 func 2 BUR B HIR F4FE . ﬁ@fﬁ@%uﬁ*ﬂﬁ&ﬂ’]”()” ” constructor”, ”
instance” FlI” object”. 5PyEval_GetFuncName () W45 RIER:, SR func iR
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6.9 mAFEDREMSZIRThEE

int PyCodec_Register (PyObject *search_function)

Part of the Stable ABL YEJF— N300 i fR A0 2 18 2% e B
PR HPFHAT 0, W2 encodings fMARME, MM e, AR ETER KRB L I %
HHESR —1iL

int PyCodec_Unregister (PyObject *search_function)

Part of the Stable ABI since version 3.10. 44— RIS es 8 R R EUF G S M ESHFE . WRIGEERE
BRI, WIABUAEATHAE. BEEhEf R R 0. I 51 & — AR mE -1,

3.10 BRI BE.
int PyCodec_KnownEncoding (const char *encoding)

Part of the Stable ABL HURETEMIE E encoding {4t 2 EAFTEMR W] 1 5 0. BEpR LR BERLI -
PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)

BEME: #8971 A . Part of the Stable ABL 72 B 4 i i 25 3 A 4 i API,

object 1 Fl 1 errors Pt & LA RN HE T EAL 1B 25 7€ encoding WIS #R BREL. errors M) DK NULL E7R il
gt e LB . R B gt es 25| & LookupError.

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
BEME: #4951 A . Part of the Stable ABL 17 B iR 25 ELA AR API,

object ffi [ i errors AT B X EERAL IR ) VEAR B 45 58 encoding WIS 2R REL . errors W] PAK NULL FEon{#i
F R as i e L ERIA T v . QAR ERAB a4 25| & LookupError,

6.9.1 Codec &E#: API

FE TR H, encoding 4T 93 PRI FEHON /NG FHRIE I, X A8 1T BEATL ] 2L He g A% XSk B bk
KNG WERARENT AT RS %, WKFE KeyError JfiR[H] NULL.

PyObject *PyCodec_Encoder (const char *encoding)

B #6951 A . Part of the Stable ABL S5 5E ) encoding FREL-— A4 a4 bR 4L -
PyObject *PyCodec_Decoder (const char *encoding)

BEME: ey 3| A . Part of the Stable ABL “H %45 €1 encoding IREL— RIS #S R 5T
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)

BEME: #8495 A . Part of the Stable ABL “F%5 € encoding $El—> IncrementalEncoder %4,
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)

BEME: #8495 A . Part of the Stable ABL “F%5 € H encoding $Hl—~ IncrementalDecoder %4,
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)

BEME: #8495 A . Part of the Stable ABL “Hj 45 €W encoding 3%Hl—-~ St reamReader T.J K%,

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BEME: #a45| A . Part of the Stable ABL “N#55E ) encoding 3RHl—> StreamWriter T.J K%L,
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6.9.2 FF Unicode 4wt IBIEFRYEME API

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

Part of the Stable ABL EZ35E ) name 2 "N Y& GRALBE 018 s AL error. 2[RI bR BCRFAE— A S A 4%
18 2 TCIE A B 1A T AT TCIE S 1 7 5 Bl I L name 745 5E 24 encode/decode e i 1111 error JEZ: I}
I G TS KR o

Z | O K K & ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError &
UnicodeTranslateError [SEFI/ER M S5, Ho & X T8 BB F 58T TEH) & H
EFRIT AW RS R (ES 5 Unicode 577+ % T RIS SR BOENS ) o 1% [BIJH R £ b A5 |
R ENSRE, BEE R B — ML E A T8 SA N7 50 — oo, PAR— D FRn w5y,
EEEFE A N AE AT AL R Jm i/ RS 54
IR E 0, RN E] -1,

PyObject *PyCodec_LookupError (const char *name)

BWEMA: #He951 8 . Part of the Stable ABL. B 3TE name 2 N M AE R FR IR RS 1 MRpE ]
PAE A NULL, FEHCE B0 K2R [l strict” B4 i3 A0 38 ] e s 4L

PyObject *PyCodec_StrictErrors (PyObject *exc)
BEME: % & A NULL., Part of the Stable ABL 5| % exc {E N5 .
PyObject *PyCodec_IgnoreErrors (PyObject *exc)
BEME: #4351 A . Part of the Stable ABL Z% unicode 45i%, Bkid4%iRATHIA o
PyObject *PyCodec_ReplaceErrors (PyObject *exc)
REME: #Ha451 A . Part of the Stable ABL i ff] 2 8§ U+FFFD %4t unicode 4% i% .
PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
BEME: #a9351 A . Part of the Stable ABL i Jl XML 452 | B &4 unicode 4415 .
PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
BwEME: #a971 A . Part of the Stable ABL fiff F IR RHTHE AT (\x, \u Fl \U) #4t unicode Zrfid4hi% .

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
BEME: #6451 . Part of the Stable ABI since version 3.7. ffi[f] \N{. ..} 7 X fF## unicode 4%

3.5 B

6.10 3} Perf Maps By3z#;

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)

This is Unstable API. It may change without warning in minor releases.

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
PSS NI EA RIS

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

This is Unstable API. It may change without warning in minor releases.

] /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)

This is Unstable API. It may change without warning in minor releases.

KM PyUnstable_pPerfMapState_Init () Frf]FH perf map SCI. U RRELSSFEMRRERS 5 P 1 18] i
BATEA GV . GEE, VAZECE B m R R, R T AR S o XA
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MERE

AF PRI Python XIRACH,, Fib HRM, LA Z RIS R (Flan, Prafuadesy, Sy
FIRR) . MR GRBIEATE I, 1474 —4 Python 54 .

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

7.1 HRMY

PyObject *Py_NotImplemented
NotImplemented BB, MITHRICHARIEAHX 4 R G LI .
Py_RETURN_NOTIMPLEMENTED
ERAE M CIES AR [E Py_Not Implemented WA (B 8—~45 7] Notlmplemented Ffjstrong
reference iR ME) .
int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTEIRXR o BISCF fp. AR -1, flags ZH0HUT T8 HAFEROFT IR . H RilME— SCRpR 2
Py_PRINT_RAW; UUREHIZEN, WKFEHARMRE str (O MAR repr () .
int PyObject_HasAttr (PyObject *0, PyObject *attr_name)

Part of the Stable ABL H13R o TH @ attr_name, NJIRM] 1, HWRME 0, XAH 24T Python Fikz
hasattr (o, attr_name). HEREEEIN.

ik TR __getattr () Fl__getattribute () HIEWSRAERY Rk 20 . AH2E
PATE MR B, WS Pyobject _GetAttr ().

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

Part of the Stable ABL. X 5 PyObject_HasAttr () F[E, 1H atr_name ¥53§5E H const char* UTF-8
ML FATE, MAZ PyObject*,
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ik WA __getattr_ () fl __getattribute_ () HIEMTECETERIEIGH st X5 A %
A ) S R R I 2 s . AR TS A AL FRAL PR, M PyObject_GetAttrString ().

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
BwEE: #ag5| B . Part of the Stable ABL. \XF% o WEEEL4S N attr_name W) J@ME . IR EHEE, R
MR B NULL, 3XAH24F Python 33k 0. attr_name,

PyObject *PyObject_GetAttrString (PyObject *0, const char *attr_name)
BEME: #a45| B . Part of the Stable ABL X 5 Pyobject_GetAttr () ¥, 1H atr_name 48 E N
const char* UTF-8 gt 55, MAE PyObject*,

PyObject *PyObject_GenericGetAttr (PyObject *0, PyObject *name)
BEME: #He5| B . Part of the Stable ABL i [l B IEIRBGREL, T IALTINI 41 tp_getattro
ik, BRI (R TXIR A MRO ) SRS, HAENLRM _ dict Pl
JEYE. IEAN descriptors firid, BERARFFILE T LR, MAEBIEHARRFNIAILE. RO 2 ik
AttributeError ,

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
Part of the Stable ABL Y§X5¢ o 1477y attr_name (@ PE(EBN v o RN SIRSHHEIFREN 15 A
RME 0 . XAH24TF Python {5F] o.attr_name = v,

st v oA NULL, ZEMESeER . AT AE RTINS Pyobject_Delattr (), {HHHMEA
A R R

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *Vv)
Part of the Stable ABL X 5Pyobject_SetAttr () #[E, 1H attr_name #53§E N const char* UTF-8
LS, TR Pyobject®,
WK v NULL, ZEEERNER, (2 s BEC S M Bk 1 PyObject _DelAttrString ().
int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)

Part of the Stable ABL i Jil () J@ P EANMBR R, I TIA LB R tp_setattro . BAER
AL (AT X4 MRO ) #E R B iR 4%, QSRR R b7 SC il 7 it o s 8 ol o
PEOLSE AT B, BRI RAY __dict__ B uUMER. WRSEhRR R 0, RG] K

AttributeError iR -1,
int PyObject_DelAttr (PyObject *o0, PyObject *attr_name)

MEEXT 5 0 W4 N atr_name W)@ M. RIGBHRE -1, XAH24T Python i&/4] del o.attr_name.
int PyObject_DelAttrString (PyObject *o, const char *attr_name)

X 5pryobject_bDelattr () A, 1B attr_name #3858 N const char* UTF-8 JiiB) =T, WA
B Pyobject*,

PyObject *PyObject_GenericGetDict (PyObject *0, void *context)

BEME: #hy 3|8 . Part of the Stable ABI since version 3.10. __dict__ R AFA 3R B R B0 —Fhi i 55
o ERF AR T

ﬁtu%&LTﬁE%%ﬁiﬂﬂﬂ PASKBOW SR 0 i __dict__. 4iE M BRI 4 A NULL /EH context. FT ILER%K
AR EA P N AR, EMTWIEHXT%&LE’JJ%@Hj‘ﬂﬂﬂPyObject GetAttr () RESH NERL.

LR, KRR ] NULL I B — D535 .
3.3 i AE

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)

Part of the Stable ABI since version 3.7. __dict__ {5iAFFIX B BRBAT—FE L. X B g%
?ﬂﬁﬂi‘o
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3.3 B Hhhe
PyObject **_PyObject_GetDictPtr (PyObject *obj)
R — A EEXSS obj 1Y __dict_ WFREF. APRAAAAE __dict_, NRM NULL H HABCE 5
thl%l%ﬁ("fﬁ'é%’%ﬂﬂ?ﬁﬂ%ﬁﬂ WA, FrAET AR R BN pyobject _Getattr () ﬁfﬁaz%
PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
REME: #4495 H. Part of the Stable ABL i Jij thi opid 45 7€ B4R AE K HLEL o Hl 02 BIMH, 3‘%%1’?%?)

MPy_LT, Py _LE, Py_EQ, Py _NE, Py_GT i{Py_GE I J—A~, HIXNT <, <=, ==, 1=, > >=,
%4 F Python %kt ol op 02, i op 215 opid XHRMIEFAF. MU HLAR LS R, %)&Hﬂ‘
1R[] NULL,

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

Part of the Stable ABL i opid #i57E BB HLAL of Fil 02 E‘JfH BRI Py_LT, Py_LE, Py_EO,
Py _NE, Py_GT MPy_GE HY—A, HXIT <, <= == 1= > & >=, KWHRE -1, /n%jﬂ@dﬁ
PR 0, AMLRME 1. XART Python ik ol op 02, Hooft op 255 opid ARHIEFAT

i1 R ol 02 B[Rl —/4%%, Pyobject_RichCompareBool () ¥fEE NPy _EQR[A 1 NPy NE
iR 0.

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
Part of the Stable ABL #% 3 obj {#i | format_spec. X % #) T Python 3 ik z, format (obj,
format_spec),

format_spec W] PA°H NULL. FEIUIHOL N ARFEN T format (obj) o KR B A& AL 47
JR ks [A] NULL

PyObject *PyObject_Repr (PyObject *0)

BEME: #e471 A . Part of the Stable ABI TRXTG o IFERFRIER . IR BT, R ]
NULL. iX#H24F Python #ikx repr (o) . HNEMKEL repr () .

T 3.4 JRUH I R A IRAE @/‘*/\ﬂﬁt%ﬁE, FH AR ORAS 22 80 BR HD 25 7235 3 1Y)

PyObject *PyObject_ASCII (PyObject *0)
BEME: #4358, Part of the Stable ABL. 5Pyobject_Repr () —#f, ITEMS o WEFEER,
{AtEPyObject Repr () REAFAFH A \x. \u B \U L3R ASCIT 4 . Al — AT
Python 2 H1f{PyObject_Repr () RFEIHFAFH . HNEEE ascii () HH.

PyObject *PyObject_Str (PyObject *0)
B #4971  Part of the Stable ABL THXIS o WFAFHIE . MENINR [ 45 2R IK i 1]
NULL, 3XAH24F Python ikl str (o) . HINERE str () WH, Hdh print () EEJH .
T 3.4 BCE NG R ECAE S — MRS, AR ORA Sk 22 73 sh i) 5

PyObject *PyObiject_Bytes (PyObject *¥0)
BeE: #ay3| Ao Part of the Stable ABL 115X R o E’J?wﬂbﬁ RIS IR o] NULL, B ik [u] —
NFATERXS G . XA T o A BAN Y Python KA bytes (o) . Hbytes (o) AFKZ, Kok
BB ARG 0 W FAT X R 0T, 2 fili TypeError,

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Part of the Stable ABL U derived 255 cls ZSHH R M IHLIRAEZ, MM 1, HHERE 0, G0 4
[n] -1,

2R cls Jeoedl, MR cls SEAT RGN . QPR A —JAR IR ] 1, S55RKF0 1, AN
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IE41 PEP 3119 firid, G2k cls WA __subclasscheck_ () &, FFawi HI ARG E TRIRE. &
W, IR derived RAEFEHR T, HMAUSTE cls. __mro_ w1, MBAEHE s i— DTk,
EHEFAIG (B type SORARIIH) AP AL H2, MRATNELEE _ bases_ &1
(AR FERM T ) KA FIX— .

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
Part of the Stable ABL #If inst j& cls ZEBH 25200, WIRIE 1, QSR ZIMRE 0. QA2 5 R
Bl -1 FHREDFH .
AR cls 2 oedl, WX cls FATZIRI . Q2R 2/ — AR 1, 2580850 1, FHIKE 0.
141 PEP 3119 firid, 2R cls WA __subclasscheck_ () &, FFawi ARG E TRIRE. &
W, GRSk derived 2 cls W12, IRAEMRZ cls B— 501,
S5 inst W DAL class_ @Mk S H TR,
X4 cls W DA RS _ bases_ @M (ZEHELAUR RN ICU) REH LM AW AZE, KL
FIpLERE .,

Py_hash_t PyObject_Hash (PyObject *0)
Part of the Stable ABL 113 IR MM R FE 0. FRMBHRF] -1, XAH24F Python #3531 hash (o) .
16 3.2 OH M BAERIR [ 2R Py_hash_t. iX@— P KR/NEPy_ssize t MHIEIA RS HEEL

Py_hash_t PyObject_HashNotImplemented (PyObject *0)
Part of the Stable ABL. X & —/> TypeError 8] type (o) A Zhashable H-izx B -1 . I EREELFfiE
T tp_hash LN SHRISERR IR, SV AL R b ) R R B R A TR A R R

int PyObject_IsTrue (PyObject *0)
Part of the Stable ABL R4 o #HiA K4S true, NERM 1, HNERE 0, 3X4H24F Python A= not
not o. RMIRME -1,

int PyObject_Not (PyObject *0)
Part of the Stable ABL R4 o Wi\ K42 true, MR 1, HNERE 0, 3XFH24F Python FEik= not
not o. RIMNERM] -1,

PyObject *PyObject_Type (PyObject *0)
BEME: #8451 B . Part of the Stable ABL 4 o Ak NULL I}, 3R []—AS5 %14 o (ZEBUREXT R i 25 21
5. MR, #4551 % systemError H3R[A| NULL, X% [T Python ik type (o) . KL
B4R 1R BB R strong reference. SEBx FIA Z /DB HBRECRE Py _TYPE () AL, J5&
PR [ — Py TypeObject* FBMFEE, BRAERTRE— T strong reference.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WERRR 0 32 type SR FIAL, MEREEHES, HWR[E 0. PIDSEHRLAEE NULL.

Py_ssize_t PyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
Part of the Stable ABL & [E[XF 5 o (YK EE . WERXTGR o SCREPAFIB L, WHR P EE . H 5 I
R -1, XEZE [T Python FiE= len (o)

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
RER G o AT EE . BRI SR K E, REM __length_hint_ () #EA7HTH, R&JEIRIE
BeME. SRR -1, XZE[AT Python 6353 operator.length_hint (o, defaultvalue).,
3.4 B fE.

PyObject *PyObject_GetItem (PyObject *o, PyObject *key)

B #ag3 . Partof the Stable ABL IR [EINH52 key ST 0 TCZE, BifE R [B] NULL, X %[H]
F Python &ikz{ o [key],
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int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

Part of the Stable ABL X%} 4 key MRS E{H v, RIMEID| & BEIHRM -1 WIIEHR AT
Python ififi] o [key] = v. ZEE FAMH v BI5 | HITEL

int PyObject_DelItem (PyObject *o, PyObject *key)

Part of the Stable ABL M X% o AR NS key (Wt 2L MAFR ] -1, 53X AH24 T Python i5/4] del
olkeyl,

PyObject *PyObject_Dir (PyObject *0)

B #a95|1 A . Part of the Stable ABL #1247 Python &KiA= dir (o), &[—4 (Efﬁ'éjb%) &y
FHESE TR, W HANER [ NULL, @R S50k NULL, 24 Python ) dir (), iR [H] 24
HI locals {4455 X UNR A WSS PATHESE , 3R [B] NULL, {BPyErr Occurred () «HL[E] false

PyObject *PyObiject_GetIter (PyObject *0)

BEME: #He4 5| A . Part of the Stable ABL %5 [F]F Python A3 iter (o) o« AXIRSBHER [ —H 1
EARE, MR RE LR AR, WLHREIXTRA S, RIS AE ?ﬁi%ﬁ, 25| K TypeError
, FiR[A] NULL,

PyObject *PyObject_GetAIter (PyObject ¥0)
BEE: #FHeg5| B . Part of the Stable ABI since version 3.10. %[d]F Python ik aiter (0) . % —
A~ AsyncIterable X%, H AHIRE|—4 AsyncIterator. il RFEIFE—HREARS, HAR

ZHE— AsyncIterator, ¥FREHA Y. WRIZNRAEPIEN, £5]% TypeError, FikH|
NULL.

3.10 FrhEhfie
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)
Part of the Stable ABI since version 3.12. 3REL—"N8 1014 cls {3+ BB ) T2RL BEER T84T .

X5 0 AR cls (SR, T cls el i) Py Type_Spec.basicsize FAl|#E . Python RNLfiAriX
#,‘f‘,;o

KA, P BCE R IR ] NULL,
3.12 iR fE
Py_ssize_t PyType_GetTypeDataSize (PyTypeObject *cls)

Part of the Stable ABI since version 3.12. B WK s R W EB N FE S RO D,
El]PyObject GetTypeData () Frik Bl NAEKR /N

WRES KT -PyType_spec.basicsize WREIMR/N; ATPAZE A M XA R IE (14N

1_@ memset () ).
KA cls BF A Py Type_Spec.basicsize HAz., Python A&kEEix—
LR, BRIk [ — A U
3.12 HifiHise
void *PyObject_GetItemData (PyObject *0)
il py_TPFLAGS TTEMS AT _END ZREL—48 W 2EH 4 H BRI H8 4T

OB IR, R B RS R R 8] NULL. WSR o $EH % B Py TPFLAGS_ITEMS_AT_END W 45| %
TypeError,

3.12 R E e
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7.2 & Al
CPython SR TR - 1p_call R LA

7.2.1 tp_call {ipiY

W tp_call IRISLHIEZTIRNE . RO N

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

—NHHRH AN ICHRRMESE, H—A dict TR KEFSE, EALT Python LR )
callable (*args, **kwargs). args* L/REAETH (WREA LK, 2R —AFTTW) , 2R
R FAEF S, thwargs* T VAR *NULL,

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

7.2.2 Vectorcall {ipi¥

3.9 FrhR gk

vectorcall YFSUZHE PEP 590 85| AL, & A& (i I eR 5 g 2 et birisl o

VERZREN], ans w725 SRR vectorcall, CPython £ B [m] T BRI T o A1, XA —ANIE MR E -
WAk, —865 =Y R B p_call (AR PyObject_call (). HI, —A3CF vectorcall 25
WS tp_call, WAL, TERME BRI, IR S T AERL A R A . HEER YRR tp_call
WHE NPyVectorcall_call (). {HS—IEHE:

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

TE 312 WOE R BUIFEPy_ TPFLAGS_HAVE_VECTORCALL JEARTESRW) __call_ () FE#EHIRMER G S
MEFRER . GXRHAAENT S E tp_call, HIAREMHEHAT HAFT vectorcall BR%L. ) F£ 1) Python fit
A, vectorcall B2 AR T 7 4 %) & BEASRAL,

AR —Z ) vectorcall Y *tp_call* 18, WA %32 H vectorcall . FI40, WEEEEE H #5520 S 506l args
JCAAN kwargs dict, AR SEPL vectorcall BLI%A = o

A DAl T 2 Py TPFLAGS _HAVE_VECTORCALL JEFR ¥ tp_vectorcall offset ¥R 44tk Ak
H vectorcallfunc W I E A% 5ok SCBH vectoreall P, X & — 810 B AT DA 2544 1 sR ER Y H5 4t

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

Part of the Stable ABI since version 3.12.
* callable ;2 HE WM IR R -
o args J£—A CiliG 8L, MEESBRIGN XETFSHWE. MREGSE, X MET A2 NULL

o nargsf N BSEOIECEM EVfEM) PY_VECTORCALL_ARGUMENTS_OFFSET JEFR. BEM nargsf K15
P ESE LR, Py vectorcall NARGS ().
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o kwnames JE—E AT B T BRI CHL. BTG, B2 kwargs FHLAGHE . X EEZ FOAILE FAF
i (str s HF RG], I HEMU%meEE—m. ﬁn%i&%a‘é%ﬁ%’%@( HB-2, kwnames W] DA
NULL %5,

PY VECTORCALL_ARGUMENTS_OFFSET
Part of the Stable ABI since version 3.12. QHAE vectorcall [f) nargsf ZEUHE T HAnd, W Ag0E &
G R args [-11 WfH. #AIEYL, args FeMITELRIETIISECL (A2 0 ). B 5 25 AEaR ol
ZHIEJR args [-1] HYMH.
ST PyObject_VectorcallMethod () , EMIRERINASEIRSE args [0] AIRENA T

o i B o s Ak % M OF & 4h 4 B W A7) X kR M, st HE O#E O
M PY_VECTORCALL_ARGUMENTS_OFFSET, ik FEMUCR: FF 18 W40 5 J7 ¥ 2 25 W) ] 9 i xF 4 3k
W R RGP AT R A G R 3E—INTFEFF 3K 1Y) self 2%5) .
EWEH - ANLBT Vectorcall B XF %, i 6 S Acall APL bR KL, W18 H A BT G & — #E
PyObject_Vectorcall () B EHA N .

#{E: A& CPython 3.8 v, vectorcall AP FAH 5 %) b8 08 & LA 7 IF 3k F 2 & 09 &4 Ak 42 i
_PyObject_Vectorcall, _Py_TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,
_PyVectorcall_Function, _PyObject_CallOneArq, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArg,t4h,PyObject_VectorcallDict PA_PyObject_FastCallDict

Wz FrEE it IHAARIIRBE SONAN T I B 2 FR I 514

B
TE i wp_call W, #F 9 A & N O 1 0a% )30 CPython X} F | mp_call #F 47 () W H < {#

HPy_EnterRecursiveCall () HlPy_LeaveRecursiveCall (),

FARUERL R, XN IE T vectorcall (1) U8 2 % 8 I Oy A6 75 BB .24 (i Py_EnterRecursiveCall Fl

Py_LeaveRecursiveCall ,

Vectorcall z35 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
Part of the Stable ABI since version 3.12. % 5€—> vectorcall nargsf 552, R ZENILFREE. Hui%EHE
T

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

SR, WA Pyvectorcall NARGS pRERDAERERY FE.
3.8 B RE

vectorcallfunc PyVectorcall_Function (PyObject *op)

NI *op* A L FF vectorcall PpisL (%/A%Ijﬂ*ﬁéf T, %z%ﬁlﬁﬁﬁifﬁJT ), 1R[] *NULL*,
N, R B FEREAE *op* Hi) vectorcall pRETFEET . X ERERM Al & S

XAER A op 215 L vectorcall H#E‘jﬁfﬁ&i, " DA S e # PyVectorcall_Function (op) !=
NULL 32F .

3.9 B e
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PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
Part of the Stable ABI since version 3.12. V8 * WHXT 4 * fjvectorcall func, HAvE S B 34T
SRy HIATCARN dict TER 4

XE—ANTHEE, M Tl Ate_call fifis @M T te_call ML M. BEALK
APy TPFLAGS_HAVE_VECTORCALL JiEfrH HEWASEHIER tp_call,

3.8 B fE.

7.2.3 iAAXE R API

A ZA BTN KA Python X5 . A5~ BB SR H S UL HON B T G SCRFIAR B 7T PASE: 1p_call
i vectorcall. iy T RUATREDHIIEA TR, et — N1 A VR BT 1 BdiA% 2N s L

TREL T AHRIEE: WS RSSO A TR R

PR Y AT A% (Callable) | args kwargs
PyObject_Call () PyObject * TG dict/NULL
PyObject_CallNoArgs () PyObject * --- ---
PyObject_CallOneArg () PyObject * ISSE -
PyObject_CallObject () PyObject * JGZH/NULL | ---
PyObject_CallFunction () PyObject * format -—-
PyObject_CallMethod () X% + char* format -
PyObject_CallFunctionObjArgs () | PyObject * AR ZR -
PyObject_CallMethodObjArgs () 2 + ZFR BT
PyObject_CallMethodNoArgs () X2 + Z 5 - -
PyObject_CallMethodOneArg () % + ZFR 1 5
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () S+ 2R vectorcall vectorcall

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

BWEMA: #9351 . Part of the Stable ABL ¥ J]—~ W] 18 i i) Python X142 callable, B4 HJc4l args fF
W SE, AN kwargs FIT4y i A S8

args WA N NULL; WURATHESHOFE N —D2ocdl. QPR REF S, W kwargs 7TPAK
NULL,

IR A5 A 2RIl — > Sk [8] NULL .
XM T Python A, callable (*args, **kwargs).
PyObject *PyObject_CallNoArgs (PyObject *callable)

Part of the Stable ABI since version 3.10. ¥ J1—0] 9 1 Python %}4 callable 7 AR S%. X2
AN S ER A Python J U F XS M B R0 =K.

SN IR PG5, ARG — >S5 &[] NULL .
3.9 B RE.
PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)
YA —AmT R # Python X4 callable Ff My 164 1 ANIE AL arg A KT SEL.
SRR RSG5 ARSI — A>3 &[] NULL .
3.9 BT RIIHE.
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PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)

SBWEMA: #FHey51 A . Part of the Stable ABL ¥l —~7]Jf Fi 1¥) Python X4 callable, B+ A Ic4 args fir
S E. WRAREL ASEL, W args AT PAH NULL,

BN R G55 A 2 IOl — > 7 3% 8] NULL
XEEMT Python A= callable (*args) .

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

BREME: #8951 . Part of the Stable ABL il —~7] 1 Fi 1Y) Python X4 callable, [ty v] 2R &R C
SR X CBHEM Py_Buildvalue () RASHIRE AT L AiiA . format W] PAK NULL, FoRik
HIRMEMSE

SR B AR FE R WOl — A R [a] NULL.

XEZEMT Python FikH callable (*args) .

BRI AL A Pyobject* B8, Wpyobject_CallFunctionObjArgs () ;2B PREMLERE.
TE 3.4 MUCHE B 3X A format ZEBLEM char * HH

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

BEE: #4951 H . Part of the Stable ABL W] obj X G144 4 name )75 {5 Ml il A28 Y C 250
X2 C ZHhPy_Buildvalue () BEFRFHAAMRIF Y 248 18— o0l

¥ A NULL , R REEBHMEMT S5
ST IR AT ARGl — A~ S H Ak [] NULL .
XA Python k3 obj.name (argl, arg2, ...) &—FEH.
WHEBWRIRAEA Pyobject* B4, WpyObject_CallMethodObjArgs () ;2 HHRHIIESR .
F£ 3.4 WCE PR The types of name and format were changed from char *.
PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
B EE: #H a4 5| A . Part of the Stable ABL i Jl —-~ Python 0] ¥ I X} 4 callable, Pft5 v 25 0 & 11
PyObject* Z{. FXMSHUZ A NULL 2 J5 a2 50 IE S B R A .
ST IR AT e RISl —~ 7 Ik [] NULL .
XA Python k3 callable (argl, arg2, ...) &—FEH.
PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)

BEME: #ag5| B . Part of the Stable ABL i Jf] Python X} 42 obj FEg— 1), H AT IEZFRH name
[] Python “EAFER AT R L5 H . BRI I AR5 ) Pyobject* SRR . XS H0E DA NULL 2 )5
AR T S T PR .

IR IS5 AR WOl — A~ i 2k [l NULL,
PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject ¥name)

ﬁ;ﬁ]\ﬁﬁ Python X{ 4 obj " — I iEHAMH RTS8, Hrhr gl name 11 Python A7 ER X 52
B,

SN IR IS5 ARSI — A R [0 NULL .
3.9 BRI HE.

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

W I/’\Ython X5 obj FI— A EIEMAT AL E B EL arg, HA k4 FRH name H) Python E4FH
MRAH.

SRR IS5, AR R ORI — A5 5 9 3R [u] NULL,
3.9 B fE.
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PyObject *PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kwnames)
Part of the Stable ABI since version 3.12. ] I — A~ %] ¥ J§ ) Python X} 4 callable. [ft 17 1 2 %X
Yvectorcallfunc fifdl. R callable 5 vectorcall, MBS EH B A LEAE callable W11 vectorcall

IR IS5, AR WOl — A S IRk [l NULL.
3.9 FrihfE.
PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject

*kwdict)
W callable F¥tw7 HHEvectorcall PPl b & AW SEAAHIRIACE S5, B B AT kwdict TE% A
W KT S args B HA G845
TCVSTE N AR ML, #Fs A TS50 e . BRIL, DURREOY 24 FE TR B S8 1E 0 5 g
FHEW T, (AEAVERACE S E TCH B A B
3.9 FrhR e

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

Part of the Stable ABI since version 3.12. fii Jf] vectorcall i Fi 51> 8 — ¥ 7RI FR LA Python
FAFER name W)X 25 . WA BTG args[0], T args BN args[1] T 1 9 #8 43 WIAC &
WHMSE. BAE AR — DB S nargsf MG args[0] TE NI O B S B EE, R
args [0] HYME AT BERLIG I AS TR BN Py VECTORCALL _ARGUMENTS OFFSET. JiEFZBRRIDA
B AEPyObject_Vectorcall () HIAREEAE A

WRX G RA Py_TPFLAGS_METHOD_DESCRIPTOR R, BLeRACRFH IR G052 i) 05 0 I A58
1) args vector YEHZE .

SRR IS5, AESR ORI — 55 93 [m] NULL.
3.9 B fE.

7.2.4 FHZH API

int PyCallable_Check (PyObject *0)

Part of the Stable ABL Hfi EXI R o @ PPN G WERXGZFIXGINRE 1, HARTESLRM 0 o XA
PRECA TR I

7.3 =iy

int PyNumber_Check (PyObject *0)
Part of the Stable ABL QIRRF4E o SRR, BB 1, FHNEREER. XA RPN TR R
1E 3.8 JRE T AR o @ —RGIEBEIR ] 1.

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
BEME: #4935 A . Part of the Stable ABL &[0 ol . o2 FHINAYLESE, WR kN, &F NULL., ZMT
Python FA o1 + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)

Bl #0493 M. Part of the Stable ABL &[0 of J§i 2% 02 WIZER:, WS40, & [A NULL, ZEf4F
Python A o1l - 02,
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PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
BEME: #e93) B, Part of the Stable ABL iR [0 ol . o2 MTEMIZER, W LN, R [E NULL, ZHT
Python A 01 * 02,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Lt\ﬂﬁj_ #8951 8 . Part of the Stable ABI since version 3.7. 18] ol . o2 fFERERIEMIZE R, TR RN,

iR [H NULL. Z5{+F Python Fik®X ol @ o2,

3.5 Frihhe

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
BEME: #ey5| A . Part of the Stable ABL iR [5] ol [§:DA 02 [0 FECEMIE, KM 8] NULL. X4
F Python Fikz o1 // o2,

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

BEME: #4951 A . Part of the Stable ABL i&[1] ol DA 02 (IEAER A EEIRME , 30K MR ] NULL,
SR T3 Pl /8 = Nl o 7 i P e = 7 v 4 < R T 4 i 1 X B N T S R O -
PAFE 1%)\%4\%‘%(51‘ [l —ANPEAUE . SR EEE M T Python ik ol / o2,

PyObject *PyNumber_Remainder (PyObject *ol, PyObject *02)
BeE: #a951 A . Part of the Stable ABL 1R[] o VA o2 F3EI MR AL, WK, R[El NULL. 54T
Python 1A 01 % o2,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject ¥02)
BEMAE: #8451 M. Part of the Stable ABL B2 N EMH divmod () » WIHEN, i&[e] NULL. 4T
Python A, divmod (01, 02),

PyObject *PyNumber_Power (PyObject *0l, PyObject *02, PyObject *03)
BwEME: #e95| A . Part of the Stable ABL 5% 5 N B B E pow () o TN, &[] NULL, ZEHT

Python ) #iE30 pow (01, 02, 03), HH o3 EWiEH. ﬁﬂ%%@lﬂ% 03, MFELE APy _None fEH
B (AL A NULL 2 EERE N

PyObject *PyNumber_Negative (PyObject *0)

BEME: #ag3| A . Part of the Stable ABL &[0 o FTA{E, WM, KA NULL . 24T Python ik
7 -0,

PyObject *PyNumber_Positive (PyObject *0)
BEME: #8931 A . Part of the Stable ABL iR[H] o, WM, R[] NULL . 24T Python iA=L +o.
PyObject *PyNumber_Absolute (PyObject *0)
1B = A %fr é’J 71 . Part of the Stable ABL & [H] o [ZEXHMIE, WK, &M NULL. %4} T Python 3
A3 abs (
PyObject *PyNumber_Invert (PyObject *0)
Bwefa: #a951 . Part of the Stable ABL iR[i] o W AZIUSUS ISR, QIARKIM, 3R [H NULL. 54
F Python Fik=R ~o.
PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
REME: #h4 5| A . Part of the Stable ABL iR 1] o] ZiF% 02 S HAGIZE R, R4, &M NULL., %
#rF Python FEikz 01 << 02,
PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
BefE: #a95]1 A . Part of the Stable ABL 1R8] of 5 F5 02 AN HURFIGRYZER , WISRAKIG, 1R8] NULL . 45
#rF Python FEikz o1 >> 02,
PyObject *PyNumber_And (PyObject *ol, PyObject *02)

B #6951 . Part of the Stable ABL 3R 0] of Fll 02 “Ffi 5" BYLEE, qnifLng, iR NULL . %5
7 Python ik ol & o2,
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PyObject *PyNumber_Xor (PyObject *ol, PyObject ¥02)
BEME: #ag3| B . Part of the Stable ABL 1R [1] ol 1 02 “¥fiFE” BUEEHR, WIRLM, R NULL .
ZE4T Python F#ikx o1~ 02,

PyObject *PyNumber_Oxr (PyObject *ol, PyObject *¥02)
BwEE: #aY 51 R . Part of the Stable ABL R0l of il 02 “¥Efisk” MZER, WIARKM, R NULL . 25
#rF Python F£ik= 01 | o2,

PyObject *PyNumber__InPlaceAdd (PyObject *ol, PyObject *02)
BREME: #ag51 A .. Part of the Stable ABL &[0 ol . 02 AHIIAISEHE, WnHdei, 1R\ NULL, 4 ol ¢
FRi, X EEEEM A EMFSR . SMT Python i54] ol += o2.

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
BWE: #8451 . Part of the Stable ABL & [8] ol . 02 FHISMIZEE, WIS, 1R[E] NULL . 24 ol £
R, XA R EREM N EMEALIR . S0T Python ifif] ol —= o2,

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
BEME: #8951 A .. Part of the Stable ABL 1R [0] 0ol | 02* fAEa42E R, 4o R AWM, 1AW ‘NULL“, % *ol
SEHHN, ANEF AT . 0T Python i1 ol *= o2.

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject ¥02)
BEME: #4935 B . Part of the Stable ABI since version 3.7. iR [8] ol . 02 IERETE G ISR, IR %
W, JR[E] NULL o 24 of SCHI, XM EBMAEMAFEER . 0T Python i) o1 €= o2,
3.5 B fE.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
BEME: #8951 . Part of the Stable ABL 1&[\] ol §:DA 02 J51a) FBUEER4EHE , G deg, 1% [H NULL,
M ol LR, XAEHEEMMEMIFLIR. FMT Python ifif] o1 //= o2,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
B EME: #0951 A . Part of the Stable ABL i&[1] ol BDA 02 WEAER A HEIRME , 30K M A NULL,
AR FABUE” RO —3E i 1 s A Sl T (OME s AN TR LA R DR 82 s By 588 it eR 2em]
PATE A AT BRI 3R [0l — N7 8. BB AR of SCRFINR S RaedhdT. BB 4T Python i
fJol /= o2,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
BEME: #h4 5| A . Part of the Stable ABL iR [1] ol VA 02 1B-3IM43%, W&, R[] NULL. 24 ol
AR, XA B EEEM N E LR . ST Python iF41] o1 %= o2.

PyObject *PyNumber_InPlacePower (PyObject *0l, PyObject *02, PyObject *03)
B #eg5| M. Partof the Stable ABL 52 [N B K EL pow () o WIERKM, 1R8] NULL. 4 o 3CHF
W, XABA AR EEER. 2 03 &Py _None I, T Python if4) o1 **= o2; I
TAEFRAL EAE LRI pow (01, 02, 03) . WURZEZME 03, MFHE APy _None (f£ANULL £
FEARE NI .

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
BEME: #4951 A . Part of the Stable ABL i&[1] ol 7:F% 02 ARG IZER, WK, & NULL, 24
ol SCHFR}, XM BHEEM A EMAAER. S0 T Python if4] o1 <<= o2,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
BEME: #0951 . Part of the Stable ABL 1&[1] ol 474 02 IS HURR G HISE R, A5, 3R ] NULL. 24
ol LI, XMZH LM EMFLIR. FMT Python iFf] ol >>= o2,

PyObject *PyNumber__InPlaceAnd (PyObject *ol, PyObject *02)

BEME: #Ha45]1 A . Part of the Stable ABL [NIHBHR[E] of F1 02 ” #4057 45 F, KA [l NULL,
TE ol SZHFRIHIPE MR Rk AT, G5 Python 5] ol &= o2,
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PyObject *PyNumber__InPlaceXor (PyObject *ol, PyObject *02)
BEME: #He95| A . Part of the Stable ABL W INEFIR ] o] F1 02 7 ¥ ol B4R, Jeht% ] NULL,
15 ol THHHHE TR BT, 245 Python 4] o1 ~= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject ¥02)
BEME: #Ha45| B . Part of the Stable ABL NINBRE] of Fll 02 F{78y” pI4E S, MRt B NULL,
TE ol SCRPRIHE FZIRIERF RehdT. SF0 T Python i) ol |= o2.

PyObject *PyNumber_Long (PyObject *0)
Bl #a97] A . Part of the Stable ABL J AT iR [H] o FHf AHEFOH R G455, RIWAT R [F] NULL.,
ST Python k5 int (o) .

PyObject *PyNumber_F1loat (PyObject *0)
Bt #ag3|A . Part of the Stable ABL JIFR [H] o 54 A7 SO GG S5, RIGHTR [H] NULL,
ZET Python k2 float (o)

PyObject *PyNumber__Index (PyObject ¥0)
BWEMA: #9518 . Part of the Stable ABL IR 9] o %5464 Python int 27 SR 455, S M1 [A]
NULL 5| % TypeError B&.
TE 3.10 HUH G G5BV int 88, FEZ RIUARH, S5RWEEN int BTN SEHI.

PyObject *PyNumber_ToBase (PyObject *n, int base)
B h: #8931 . Part of the Stable ABL 3R [F B 5 n #5435 i DA base b BB EAF B IR ILE 5. XA
base ZHUVAZ 2, 8, 10 83 16 o XTHEH 2, 8, 16, R FRFARE AN EEEHRE op,
"0o',or '0x". HIR n ANJg Python HFRER int 8B, i Seilid PyNumber Index () R EHAH R

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABL #IIf o W] DARS AR A — A REEOW IR 7] o Fed iy Py_ssize t {H. WARW R,
M&5] —A RN -1,
TR o W] AW EE e Python HY int {H{H 22 Py _ssize_t {HN£x5| % OverflowError, N
exc ZECE NS AW F KA GEH N IndexError B OverflowError), U1 exc 4 NULL,
W) S5 % 2 R B ELAE S 78 TR BN B R B  PY_SSTZE_T_MIN [ 7 1E B 40 $ 80
PY_SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. &[] 1 W o 22— 1RG5 (R nb_index 8 v IH 7 5|
tp_as_number Z5H{K), BUEETEHALTE O FIRE 0. HEREEZ S BT .

7.4 3N

int PySequence_Check (PyObject *0)
Part of the Stable ABL G AR AL T e o pstUuR [a] 1, 75 Wik 5] 0 o 3B T HA __getitem ()
Ji{ER) Python JEiR Ml 1, BRAFEA R dict T2, BUENTEERE I T JoIAR & X P TR MR Ah 2
M. B SENAT .

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
Part of the Stable ABL IR [0 751 *o* BXFRAEL, JKRIGINR M) -1 . A124F Python [) len (o) ik
=
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PyObject *PySequence_Concat (PyObject *ol, PyObject *02)

BEME: #6435 . Part of the Stable ABL BIIHHR[A] of 1 02 ByBEE:, £IMHTIR A NULL, X&MT
Python ik 01 + 02,

PyObject *PySequence_Repeat (PyObject *0, Py_ssize_t count)

BEE: #9531 A . Part of the Stable ABL R [BJF AR 0 BE count YRINEEHR, JIYHFRE] NULL, X
ZE4 T Python ik o * count.

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

BWE: #FHey31 A . Partof the Stable ABL A{IZNETR[E] o Fl 02 ByHFE, KIHTIR 8] NULL, #E ol 3%
MBI T BRAVERE SR sE . XM T Python ik o1 += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)

BRWE: #4951 H . Part of the Stable ABI. Return the result of repeating sequence object 1% [B]J 74 %4 o B
2 count IRIEEHL, RIGIHR ] NULL. 7 o SCRFIEOL N BES Bkl XS T Python ik

o *= count,

PyObject *PySequence_Get Item (PyObject *o, Py_ssize_t 1)

BREAE %‘)‘réﬁ 31 H . Part of the Stable ABL &1 o F5E i SO0, KRMETRE NULL, X%4)F Python
FixK o

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

BEE: #4951 . Part of the Stable ABL iR [BJFA N4 o 11 il B i2 (¥R, RIEEHR[E] NULL, X%
T Python Fikz o[i1:1217,

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

Part of the Stable ABIL HXT% V)”iFWEQ o W5 i 'FILR . R AFI K FHIFRE -1; MR E o
XA T Python 1541 o = vo MCRREL R v B95 I .

42 v o4 NULL, m%%ﬂ%%ﬁﬂﬂﬂ B, (HRUMRHEC G MY SN Py Sequence_Delltem ().

int PySequence_DelItem (PyObject *0, Py_ssize_t 1)
Part of the Stable ABL X4 o BYEH i ‘FIoCER . RIWINHR ] -1, XA 24T Python i) del o[il.

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t 12, PyObject *v)
Partof the Stable ABL ¥FFF 5% % v IR FIRS o M il 5] i2 Y11 o 6H1%F Python i o [11:12]
= v,

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t12)
Part of the Stable ABL [ F 5% 4 o M il 5] i2 I H . JRIGmhR ] -1, 364024 F Python 1547 del
ol[il:12]7,

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)

Part of the Stable ABL 3% [0] value 7£ o WA EL, BIR[MEH15: o [key] == value WEEMEE. &
Mt E -1, 3XAH24F Python 3£ik3( o. count (value).,

int PySequence_Contains (PyObject *o, PyObject *value)

Part of the Stable ABI WiE o BBALE value, TR o IFE—TREET value, WIRE] 1, FNRE 0, H
A, AR [E -1, 3XAH24F Python ik value in o,

Py_ssize_t PySequence_Index (PyObject *o, PyObject >"Value)
Part of the Stable ABL & [A] 55 —/N285| *i*, Hrt o[ == value . H34&m}, I8\ -1 . 24T Python ¥

o.index (value) Fii=.

PyObject *PySequence_List (PyObject *0)

BEME: #Hag3lA. ParmftheStableABLEBIEI—/\@J%%XT%, HNESFH e ERITSR o M, &k
IR ] NULL, 3R [\ 81 AR — T % . X T Python ik 1ist (o)
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PyObject *PySequence_Tuple (PyObject *0)
BEME: #ra95| . Part of the Stable ABL 1R [l—NIogxig, HNASFEAISAERXISR o MIF], 2
W EF IR 8] NULL . 4128 o Shocdl, WRER BI85 1, FEHAE B0 R 61 & 24 i NS i i — T
XA T Python FRiE= tuple (o),
PyObject *PySequence_Fast (PyObject *0, const char *m)

BWEE: #4518 . Part of the Stable ABL - FF4) 8 AT 40X 4 o VB HA PySequence_Fast* B
RIS GR A ARG R ) el ] RS, W25 % TypeError F-4F m VE R E U4,
IR [A] NULL

PySequence_Fast* R Z Fr AiX FEdir 44, 2 BN BT & e — A~PyTupleObject
B PyListObject %Eﬁ%m‘luﬂ o BT BL
YE24 CPython fSEEIANTT, A o B4R PSSR, ERpE R

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
TE 0 HjPySequence_Fast () 32\ H o Ak NULL M5 0L FiRE o B, A A THE o F IR
HPySequence_Size () IR K/, {HREPySequence_Fast_GET_SIZE () WEEERE -NE
A PABGE o ShF Rt .

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_. ssize 1)
B A3 . Lo thPySequence Fast () iR H o A NULL, IfH id TERGVEE AR
TIRIE 0 B i SITER .

PyObject **PySequence_Fast_ITEMS (PyObject *0)
i [1] PyObject f54H HRIZEAL . L o HiPySequence_Fast () 1R H o A4 NULL,
THVERL, QR R RE )N, BB 43 E T RE 2 BB 7 items 2. AL, (R4 TodE ek iy b S
ot Y EL R A A AR 4T

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

L@iﬁ #eq 3l Ao R o (K5 | NICEBFE R IR A NULL, BB b PySequence _GetItem()
e HASKE o FIYPySequence_Check () BT NEAM, WAL St A7 %,

7.5 BRGHHIY

Z L PyObject_GetItem(). PyObject_SetItem() 5PyObject_DelItem().,

int PyMapping_Check (PyObject *0)
Fart of the Stable ABI- WARXT G T WS L EOR SRR R ] 1, AR R 0. ERER A
H __getitem_ () Jy¥kRY Python ZRiR[H] 1, PRENTEMHIEIL T JIEMAE I SCHRAIPF 2R AL . HEeR
ﬁ/u XEZS‘}:&ij:j:L
Py_ssize_t PyMapping_Size (PyObject *0)
Py_ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL WIHHR FIXTE o AR EE:, J2ImHR ] -1, 3XAH 24T Python FiA= len (
PyObject *PyMapping_GetItemString (PyObjecz *0, const char *key)
REME: #4951 B . Part of the Stable ABL X 5Pyobject_GetItem () #[F], {H key #i38E N const
char* UTF-8 438, MR PyObject*,
int PyMapping_Set ItemString (PyObject *o, const char *key, PyObject *v)
Part of the Stable ABIL. X 5PyObject_SetItem () #[F], {H key #i$§E M const char* UTF-8 43t
HIFTE, AR Pyobject*,
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int PyMapping_DelItem (PyObject *o, PyObject *key)
XEPyobject_DelIltem () H—154% .

int PyMapping_DelItemString (PyObject *o, const char *key)
X HPyobject_pelTtem() #i[F, {H key #i#§E N const char* UTF-8 it i) F 5, MiAR
PyObject*,

int PyMapping_HasKey (PyObject *o, PyObject *key)

Part of the Stable ABL WG R A M key WR[E] 1, MR W] 0. XA T Python £iki key in
oo MEHELE RS MINAAT.

ik EHA] __getitem_ () JPVARAAER R DB D 20 . AR TIE M AR DAL IR, TR
FPyObject_GetItem().,

int PyMapping_HasKeyString (PyObject *0, const char *key)
Part of the Stable ABI. X 5PyMapping HasKey () #[@), {H key #{$55E M const char* UTF-8 434
WFIER, MAR PyObject*.

i fEWAH __getitem () JYAECEIEIIGIT str WG AAE 1) S R0 20 o AREEEA Tl 2
R, WM PyMapping GetItemString ().

PyObject *PyMapping_Keys (PyObject *0)
BwEME: #a971 A . Part of the Stable ABL JIIH, 1REIXG o MRS . KIS, iR[F NULL,
T 3.7 BCEHC: FEZ BRAS T, ek EiuR il — 31 R sond .

PyObject *PyMapping_Values (PyObject *0)
BEME: #a95| A . Part of the Stable ABL J{IIH}, 1RBIXIS o HIFMEIF . R}, 1R[] NULL,
1 3.7 BOEHC FEZ HRAS ek Eiok il — 51 R soed .

PyObject *PyMapping_Items (PyObject *0)

B #a931 A . Part of the Stable ABL IR}, REIXS o HAHMYIE, HbHMKHEZ M
ErEEXT R e RN, iRl NULL,

15 3.7 ORI FEZ BIRAH, BEeR ok [ — a1 sl

7.6 ECERHW

A P R EL

int PyIter_Check (PyObject *0)
Part of the Stable ABI since version 3.8. U1 F %% Return non-zero if the object o W] DA #% % 4> 8 %
“hpyTter_Next () WIRPIHEZRAE, HWLRE 0. HERELEE S BININT.

int PyAIter_Check (PyObject *0)
Part of the Stable ABI since version 3.10. I3 4 o $#2fit T AsyncIterator P LR EIAEZ(E, A NR
[m] 0. BEPRELE RS MINIAT

3.10 i fE.
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PyObject *PyIter_Next (PyObject *0)
BEME: #8951 A . Part of the Stable ABL M EACES 0 iR B F—AMEH. MRUMn#iryIter Check ()
R (FERA RGOSR . WEREARAME, WikE NULL I HAREE T R
RIS H IR AR TR, R E] NULL I HAZ 350 .

BOEREGERE — A DEER, C AU NIZE ARG

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

if (iterator == NULL) {
/* propagate error */

}

while ((item = PyIter_Next (iterator))) {
/* do something with item */

/* release reference when done */
Py_DECREF (item) ;
i

Py_DECREF (iterator);

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

}

type PySendResult
MTREPryTter send () WIARRGRBEEE.
3.10 BRI BE.

PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
Part of the Stable ABI since version 3.10. ¥ arg {8 &3 3E 28 iter. 1R [H]:

¢ PYGEN_RETURN, WISRERAREIGTE. RIEELE T presult FeiR [H]

* PYGEN_NEXT, WISRIEAZEMERIE . AU E 2585 presult gl .

* PYGEN_ERROR, HIIREMET | K RHERI. presult 4 NULL.
3.10 Frf T

7.7 Zrpthiy

7E Python 1 A] {5 Ffj — 28 %6 52 A0 58 XIS J2 WA B s AR & P B9 15 ). L2 2 46 N B bytes I
bytearray A —86Hll array.array XFERP IR, 5= EWATRES N THRM H & LENTH
CHREL, Bl T B G B EAE 45
B IRIXBOR A ) R — A B CR9iE X, EEATRA BT BRI WA vh I SCRp AL [RFRRIE . AR 201
DU, AR EEVT NG XM G SR
Python PAZZ i 33 ITETE C 29 EARALXFERITIRE . It HE I A7 T

o FEAEPE RO, ZRBMRT AR —A “GGi XN, AT ATFEMIREZEZE N XER. %%

O HEARE B AEBuffer Object Structures —35 41
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o FEHTRE M, B IUF TN TR I 2 R I RZ B Fe 5 (Flan—AN g2 .
—BERET AN R B bytes Fl bytearray LA F LR AFEMMIRZEZHIX . WAl fgss B H A
s Bl array.array B AT TR IR 2 FATH.
B h X4 BT B ) — T SO I write () 5 ATATA] DA R — B9 5 I 6 S B Al DA
BB R write () HFFEXHE AR R NN LSRR, HABK) /¥ readinto () FREXTSEUN
BB AR . G Dz UG n] AP PR Fe P s 4R 268 1505 s U 28 b X 1) 4
MT G X BT S, A PR 2RI B iR 22

o HHIERPSECRIH PyObject_GetBuffer () ¥L;

* JiflpyArg_ParseTuple () (SHFHPMFEZ—) HAEN y*, wr or s* # XKD Hg—A~,

PRSI T , YR TG KA Py Buffer_Release () . MBMIRIERIL, TTHEASE
PRI, BV

7.71 FRHRX L

LR h X ZE AL (B T B HPR R “buffers” ) X T1F ZZE B 5 — NXTZR A TF 4G Python B7 BiAEE A M.
AT ARAEZRHE DLY) oLl SEF B AT5 | WAAREIRE ST, W RAR 2 5 s K5 AT AT 450405 22 45 Python 27
To WA AR C Y RI I — M RIE A, W DURTEE BB HAE R G Z Bl T HAER R 16 e,
BCE ] DA RAZ AL N AEAS S G5 A 558
55 Python fEREAR ATFHI R ZHEAEEKBIANT], G XA ZPyobject FREFTZ M B C 54 XM EA]
AT DAE ] B Y A o A RN G DO Bz B AR ), W DABIEE—AN A AL X4,
AXUMMHmEHFFHNRWEEWY, WS WZ PR3 24840, BRREPENE, S
RlPyObject_GetBuffer ().
type Py_buffer
Part of the Stable ABI (including all members) since version 3.11.
void *buf
Tt G2 o DX B AR B B S M IR IR ET o X 0] DR SRR R IS 2 W B A7 s AT AT O
B, R st rides {HPTRER M NFFERIA R .
X Fcontiguous , AR Hed, (EAS WALk .
PyObject *ob3j
YR XTREG . %G RER T, R PyBurfer _Release () BRI (R AT
BB ) HRESN NULL. 7Bl 24 TR iR C-APT s 4501 3% Ml{E .
VE R — PR, ST HPyMemoryView FromBuffer () B{PyBuffer FillInfo () {3
[) temporary G IX, WFBN NULL, i, SHXMEAEMIHITE.
Py_ssize_t 1en
product (shape) * itemsize. X THELEHA, X E2RMNFRGKE. XFIRESHA, W
R EE R FNESEIRNEA, WIZKERF R ZKE.
02 2% o X J2 i G Of IR 3 28 M Y 3 SR SR B, A U5 ((char *)buf) [0] up to
((char *)buf) [len-1] W A A . K ZHW LT, BRI HpyBUF_SIMPLE
B PyBUF_WRITABLE.,
int readonly

G I A N N s e BB PyBUF_WRITABLE Fridatil
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Py_ssize_t itemsize
BAASSEEMI AN (PAFATNEN). 5 struct.calesize () WHIE NULL format WI{EAE .
G A A0SR W R B G IR 3% A PyBUF_FORMAT Rk, format ¥#i% H 4 NULL,
1Bitemsi ze fﬁﬁﬁﬁﬂﬁ*ﬁﬁm@o

W shape fE4E, WIFISEH) product (shape) * itemsize == len {MR7FFE, MiHZEWA
ffiflitemsize GG IX,

M shape 5& NULL, R N&5R-AHPyBUF_SIMPLE B{PyBUF_WRITABLE 53K, NI HUHIMZA
M&itemsize, HRK itemsize == 1,

const char *format

TE struct FHAERIERE R NUL 247, JR AT N2 . X2 NuLL, W& "B O

55 1) .
WF B PyBUF_FORMAT Fn& ¥l o

int ndim

WATFR A n 4ERADE O R 4E LR AR 0, Wibuf 38 RZORAE RN H o FEX RS

WK, shape, strides fllsuboffsets Wik NULL, H RYEERHPyBUF _MAX _NDIM Z45H .
Py_ssize_t *shape
—MNRKEHPy _ssize t W ndim RN n FEEHBNAETRIR. HER, shape[0] *
. * shape[ndim-1] * itemsize Wi%T len,
Shape JEAREXAH (AR ETE shape [n] >= 0, shape[n] == 0 X —§EHTERHITE.
L2 A5 Big % R complex arrays .
shape H{ZH X I # R 2 HEY «
Py_ssize_t *strides
— MR Py ssize t EEH ndim g5 Bk I AT EOASRIUEEAS ROF R BT
Stride A5 M B P A ME AT DA ARAT . X8 T W A, AP IR 0 IR, ER ()35 e AT RS Ak
¥ strides[n] <= 0 WYIEN. 215 EiES Wcomplex arrays .
strides B4 ok e KR .
Py_ssize_t *suboffsets

— K E A ndim BRI Py ssize t BB . QR suboffsets[n] >= 0, W n 4EF7AERY
sefe%t, suboffset (I E T MRIRG | T SR HREH TN 2 D FA 1 A% . suboffset Ny FfE, MIFRA
PRSI (RS NE S 53)) .

WARFA Tt (RIEFECGEGIH) , WiFBanaich nunn (BRHAME) .
Python Imaging Library (PIL) i JI] T X FhRA B RIX T . 1S [ complex arrays S T fRanfa
MIXFE— R R TR
suboffsets FIZH % {8 F & e 2 e .
void ¥*internal
P xR R ET A . A RER e h AR T AU — AR, TR MRS, PRETEZ X
TN 75 BRI shape ., strides Fil suboffsets %40 . T P& TLT RAFBIGZIE.
R
PyBUF_MAX_NDIM

WAE RN I e RAEFERL. AR )7 o TSP 3 A BR 1, 2 4 92 o DX i FH 38 1 1% BE A5 Ak P i &2
PyBUF_MAX_NDIM P4EF, HH[XE N 64,
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7.7.2 ZHRIFERIIFER

W, Wi pyobject GetBuffer () [N RIEGMIXTK, RN PGS M K.t T NFFRZEEH
SR, WRESAMRAESR, GmRMEME T flags ZH0E € HAEMS AL BRAY Zeh X R RS,

JIrA Py_buf fer PRI TLE SOHE X

S5FREAROFE

DR FBOR A flags B, I FLSFUS R EFIMMIEFE: obj, buf, len, itemsize, ndim,

R, #X

PyBUF_WRITABLE

Yl readonly FBL. WARBE T, WHFEY Lt MGG X, RS RK.
HRBCE, Wil ToARRBBEE T B G X, (XA I SRR oL R — B

PyBUF_FORMAT
il format FB . WHRBE, MAANEMES LFE . HMELT, HWFEBUHA NULL,

PyBUF_WRITABLE A]PAFI N —3 0 A #rEBH . T PyBUF_SIMPLE 5 XK 0, FfPAPyBUF_WRITABLE
ATLMER— ARG, R T ER—AR A AT S g nh X .

PyBUF_FORMAT W] DAYYi% N4 T PyBUF_STMPLE Z ANAAEAIbRE . JFH LR T B (LA SFIE) %
K,

R, iR FRBE
FER N2 ARG AR G T A A R BB S . R, MRS E TR RE.

Bk MK | B | FIRBE
= = AR A

PyBUF_INDIRECT

= 2 NULL
PyBUF_STRIDES

= NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE
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ELEERYIEK

LA ISR C B Fortran i 2%, ANEFERALIEGEE . AEALRER, MR X0 C-HEEH)

Bk K | iR | FiIRBE | P
= = NULL C
PyBUF_C_CONTIGUOUS
B B NULL F
PyBUF_F_CONTIGUOUS
S ot NULL Cai F
PyBUF_ANY_CONTIGUOUS
PyBUF_ND 1 NULL | NULL C

BT A AT RER I RAR i _E— 5 P RS G A G se 4 e o ST BRI, Gnp XM B IR &1 B

v

FEFEY, URERESMERE L. HEERFUIEH PyvBurfer TsContiguous () VAEESE .

&K Bk | SiE | FieEE 4B#E | RiE | format

= & WARFENIE | U 0 =
PyBUF_FULL

= & WARFERE | U 180 | &
PyBUF_FULL_RO

=8 B NULL U 0 H
PyBUF_RECORDS

B2 2 NULL U 150 | 2
PyBUF_RECORDS_RO

B =N NULL U 0 NULL
PyBUF_STRIDED

B2 J=A NULL U 150 | NULL
PyBUF_STRIDED_RO

B NULL | NULL C 0 NULL
PyBUF_CONTIG

B NULL | NULL C 180 | NULL
PyBUF_CONTIG_RO
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7.7.3 EZHA
NumPy-R#&: FERFOEIE

NumPy XUEEH B R4 h i temsize . ndim . shape flstrides & X,

AR ndim == 0, buf FREINAEALEBFRE RN R itemsize bR . X, shape flstrides #§
>H NULL.,

W strides iy NULL, WA RFBERE— rfER) n 24E CIESHEA .. B, M 3E R 0 R 77 =
51 n e

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = *((typeof (item) *)ptr);

W BRIk, buf ] PASR ) SRR A AFER A AL ROAL T . i R A AR AT DA 2 R BOR  R oh DX I A R

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
mrrn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):
return False

if ndim <= 0:

return ndim == 0 and not shape and not strides
if 0 in shape:

return True

imin = sum(strides[j]* (shape[j]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+imaxtitemsize <= memlen

PIL-R#E: ek, SIRFIFRBE

B 7RI A8, PIL R R0 o] AL FREF, U ATIR Bl X LE 38 5T A BE B IR E B R — oK. fil
wm, WA =48 CIEF 4 char v(2][2] [3] AIPABEIER — 81 2 > 48K 2 24840 char
(*v[2]) [2][3]. FEFIRBEFERRT, XDIEE AT ARATEDbuL BTk, FR IS AT AL T PIAEAR AT o
B char x[2][3] #(4.

A eREL, 4 n 4ERG TR0 N-D B4 iy NULL 2 RO As BNy, Bk el 454

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {
char *pointer = (char*)buf;
int i;

(Qi¥i#3)
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(£ 50

for (i = 0; i < ndim; i++) |
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];
t
3

return (void*)pointer;

7.7.4 ZHAXEXER

int PyObject_CheckBuffer (PyObject *obj)
Part of the Stable ABI since version 3.11. YN obj S ZZop K20, WHRME 1, FHNERME 0, RE 1 FEAS
fRiEPyObject _GetBuffer () —EWH . ARE—E T M.

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
Part of the Stable ABI since version 3.11. |n] exporter /%515 3K VAR ] flags 35 E W N A IHTT view., IR
exporter JLYATRILER BB G IX, W BT K Buf ferError, $f view—>obj &4 NULL Hi&
[H] -1,
SN, HFE view, Ff view->obi WA exporter WFIGI M, HaRIE 0o MHER G2 vh KPR 711
SR T E B — AR, view—>ob) AT AB| XGRS exporter (204 4 [ &t % 22 1),
PyObject_GetBuffer () Wi 5PyBuffer Release () [alBtiE M M2, ZE{F malloc () I
free (). M, WHRHERBIFMNEZMWIX)G, PyBuffer Release () WMHRIERIRM—IK.

void PyBuffer_ Release (Py_buffer *view)
Part of the Stable ABI since version 3.11. TR X view F-FEHCH LK ) S FENF AR view—>0bT Hstrong
reference (BRI FIHHHD) . 400 KO AULELE M R FEA TN , 0T A2 2 A |
FrZREGT X B i KONl PyOb ject_GetBuffer () #RIFH), K.

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)

Part of the Stable ABI since version 3.11. )\ format IR[EIE& M itemsize, MR HBEE, W5 EREHIR
EI '10

3.9 BRI HE.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)

Part of the Stable ABI since version 3.11. 1% view & X NTEZ C XA% (order 3y 'C') BY Fortran X A&
(order 3k "F ') contiguous B{E:F 7 — (order & 'A'), WERE] 1. FHWERE 0. ZREUS SR,
void *PyBuffer_GetPointer (const Py_buffer *view, const Py_ssize_t *indices)

Part of the Stable ABI since version 3.11. 3REUZS 7€ view WY indices Fi3g A NAER IS . indices W /535 ] —
A view->ndim KT |[E4H .

int PyBuffer_ FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)
Part of the Stable ABI since version 3.11. M buf 52 #7421 len F355 view . fort ([P 'Cc' 8 'F' (X}
T C XAE L Fortran XUASIINT ) . BLEIEFIRIE] O , HFIRAFIRIE -1 .

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

Part of the Stable ABI since version 3.11. M src 21 len =53] buf , B RESFIRMIER. order A]DA
et e P al tAr (RPNF C XU . Fortran KUK )P s H AT 2 —Fh) o BCENISHRIE] 0, HiE A
EE] -1 o

WA len = src->len T 1 bR FICRF AR 4 -
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int PyObject_CopyData (PyObject *dest, PyObject *src)
Part of the Stable ABI since version 3.11. Y58 src # D13 dest 2 [X . A] PATE C K& B Fortran XK1
b X Z [ A TG
BRI 0, HASER ] -

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize, char
order)

Part of the Stable ABI since version 3.11. 45 EFEIR R contiguous FT BB (AN order ' C* MK C X
¥, Q1R order 2y 'F ' WA Fortran XUA%) SRIHFE strides #1240, A0 HA L E T4

int PyBuffer FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int flags)
Part of the Stable ABI since version 3.11. JbPRS AR P XK, Z SRR FE AT KN len 1) buf
. FHARYE readonly BT Bk, bug BeiRREN— DTS- 771 .
S flags FORURIMERL. ZRBLE 3 R flag $87E NI view, Ak buf 5 H ik, I H flag
Hi T PyBUF_WRITABLE bl
I, B view—>o0b ANt exporter B35 FH-1&F] 0. BN, 5| % BufferError, }f view—>0bj
WA NULL H k8] -1
USRI bR E AR gerbufferproc (—4y, W) exporter Wik 5, H b WAE RSB LT
1&3% flags. 5N, exporter ol & NULLS,

7.8 |HZE il

3.0 R E k.

XL PR HCE Python 2 i “IHZEMPHML” AP FZH RG> . #F Python 3 /1, JUMNEAEAFEAE, (HIX LR 54Ty
IR AT DA RSN 2.x B9ACHS . BRIV E 25 o w3 ISR LRSS, (B BTN ST o 5 i AR
PR Ir SR8 ) A= o JE 4 1

H, HEREHPyObject_GetBuffer () (WEBIAPyArg_ParseTuple () BREERMH y* 8 wr #4 X,
i) AR — X R h R, HAEZ I E W Rl PyBuffer_Release ().

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)

Part of the Stable ABL. 3& [a]—A4i [a] o] FIVEEE T A7 A B9 N AP LSRR . obj ZH S'Z%$
BEE g O . SENENRIE 0, K buffer SR NAFHIIEFFF buffer_len B XK EE . HFT IR
-1 HiKE—1 TypeError,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)

Part of the Stable ABL 3% [l —N& ) {0 & AL R EU 1) K N AFHBIE R R . obj ST SCRr BB AT 1222
T o BRI 0, K buffer B INFFHBIETF RS buffer_len Bk Zih KA o IR ] -1 FFUCE:
—/> TypeError,

int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABL f15 o SCHpHB AT BEGEvi LUMR E] 10 ARIMRE 0. I pRECE 22 BT
THE R BRSSO R — b X, 5 ELAE TR TN 17 o8 25000 ) 6 A 1) e el . 3R
FERARAE N Y ok F PyOb ject_GetBuffer (),

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

Part of the Stable ABL 3R [l — A [i] o] 5 AP AL A9 EE . obj WAF SR LB A o422 1 o B DI [
0, ¥ buffer BN WAFHIIL TS buffer_len BN Zmp XK JE . BRI -1 8 —4> TypeError,
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BEFRXRE

A I BRI BURR 2 TR 28 Python X 4 388, IR BB SAL A EADEAR B — N s R EM
Python & FH2IE]— X%, (HAHE T B4 BA IEMAERL, WM e a8 88 B, Baxt
SRAERNTH, EHHPyDict_Check (), ARIEAYLEMIZET Python X5 IERIM) “ Kt

e BORARTE TR Y BB S AT AR A AL AR G288, (HRH P42 MR SR E L AN R 2R
A NULL, Feiff& A NULL 0] G858 N 477 ) S8 MR 2R 1) 37 BN 24 1 o

8.1 BEAMR

Atk Python ZERUNS A FA—SLBIN 4t 5 None.

8.1.1 AEIWKR

type PyTypeObject
Part of the Limited API (as an opaque struct). 374 1) C 45 FT-HiAR built-in 287

PyTypeObject PyType_Type
Part of the Stable ABI. 1% 2 J& T type %421 type object, ‘EFE Python ETAIF type sl R4 .

int PyType_Check (PyObject *0)
WRRXG 0 R—DHRBX G, WHEIRA: A RHER BN G R B GIMR AR R fEirf e T
HRIRE] 00 b pR BCRE B2 AT -

int PyType_CheckExact (PyObject *0)
WERRAR 0 R—DRAN G, (HARIREIRBR R TIANR BEHERE. ETA eI T AR
0. MCRRECR B AT .«
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unsigned int PyType_ClearCache ()
Part of the Stable ABL {75 Py M B HR A7 o S8 I 24 IO ACHRA45

unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABL 1&[0] type fhjtp_flags . MWHREFLEEHA Py_LIMITED_APT ffiff]; BAjh
WL A Pytbon K2 RIS, e og= ASHITIIE AR AP B9
3.2 BN fE.
TE 3.4 EC IR BIZEAIIAE 2 unsigned long A2 long,

PyObject *PyType_GetDict (PyTypeObject *type)
R RGN a4 2SI, B A OL T Rl R (cls. __dict_ ) AFF. XAIPAMR
BEEMtp_dict BTrae & [ H 5 SabZi 24 £ K2 .
EREUT TR E BRAFIE F 90E 5, 1EIX 8837 50T 75 5 B Uy M i (a4 g e (il i (X
W pyobject_GetAttr () i) HARHE.
P RAPAEBCE B AT H CAY A B 24 4k B e sl Al ] tp_dict.
3.12 Fr iR fE.

void PyType_Modified (PyTypeObject *type)

Part of the Stable ABL {fii%J8M S LA 12K N ERAL R ZATR AL LR B e R SR I A
BIGHATAEATF BB 2 SR -

int PyType_AddWatcher (PyType_WatchCallback callback)

TEWF callback R 2R IAR . IR 0] — A HEGAYREL ID, B GF AR X Py Type_Watch () Wi
o R mEs (GIanscA 2 r AR ID) |, WERE -1 FF3E— .

312 BRI EE.
int PyType_ClearWatcher (int watcher_id)

W A watcher_id (Z H]MPyType_Addwatcher () iR [8) FrbriH A watcher, F{IIEFRE] 0, H A4S}
(5140 watcher_id FAgEM) &) -1,

VAWM PyType_ClearWatcher W4 ANREM A Z 2 BIH Py Type_Addwatcher () BRI
watcher_id .

3.12 iR fE.
int PyType_Watch (int watcher_id, PyObject *type)

¥ rype bric E M. B4 Py Type Modified () 4 type KA Py Type AddWatcher () M
T watcher_id B WK . (WERTE type W)— R I ELE M2 %A WA _PyType_Lookup (),
Tl R R — U X R AN ST I RE & AR AR ) o

VAW K pyType_wWatch Hf 4t A B8 H A & 2 Bl W Py Type_Addwatcher () Fr ik bl 1y

watcher_id .
3.12 BRI BE.

typedef int (*PyType_WatchCallback)(PyObject *type)
TR M ] ] R ) 28 2

AT PAME L type B2 58Py Type Modified () FE type B H: MRO AT 2R o il s 12
BEHL A e B RR S .

3.12 i HE.
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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)

Part of the Stable ABL 15 a &2 b i) T-ZERNR 0] 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)
BEME: #7893 . Part of the Stable ABL 2B 4 t p_alloc f A AP A4 . 34 F 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)
BEE: #ay 3| A . Part of the Stable ABL ZHUNI 4 1) tp_new KA1 AL BRADAR . 5 60 ) 26 71
Wtp_alloc HERLEEIE—HIRYSLH].

int PyType_Ready (PyTypeObject *type)

Part of the Stable ABL fgZAb—ARAUXF R . X YTEHTA LB G A PASE BT RI IR 1L . e
B AT IR RS INAR RO BIIRHR ] 0, BORAE BRI R ] -1 H 3 E— 57 .

Fril: WORBLEEIESHL T GC PO HrR i LMy ity vp R % py_TPFLAGS _HAVE_GC, W
A B HACR S GC sl AHECHL, QRPN B R i S5 6% Py TPFLAGS_HAVE_GC
e BAH S GC X, BAELBep_traverse A,

PyObject *PyType_GetName (PyTypeObject *type)

BEME : #hy 3| A . Partof the Stable ABI since version 3.11. IR [IZEBIZFR . ZEF T HRBUEAY) _ name_
Bk,

3.11 FrHIIfE.

PyObject *PyType_GetQualName (PyTypeObject *type)

BEME: #4951 B . Part of the Stable ABI since version 3.11. 3R [FIZEB IR E PR, 55T 3REEEELY
_ _qualname__ J@1F.

311 R RE.

void *PyType_GetSlot (PyTypeObject *type, int slot)

Part of the Stable ABI since version 3.4. iR [FI{FAETELS S AL I RREFEEr « WIEREEHR N NULL, NFI/REL
FUAENLN NULL, s %R B0 G A T ICITES: . 8 7 38 5 B 4 R R T 30 21 4 24 ) R AU
7,

SR PyType Slot.slot ZE W R slot ZHH..

3.4 e

1E 3.10 U Py Type_Getslot () BUER DMER AR, TEBLZHT, EWERHIyERE .
PyObject *PyType_GetModule (PyTypeObject *type)

Part of the Stable ABI since version 3.10. 1z [n|24{fi [l Py Type FromModuleAndSpec () B2 FE Bk
B2 R BB 4 .

URBA KRIREN 40 E KA, W TypeError JiR[A] NULL,
BooR B W owo T R B 3R E SO AR OB B 3 B X BT T,

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)
THOL

3.9 B fE.

void *PyType_GetModuleState (PyTypeObject *type)

Part of the Stable ABI since version 3.10. 1% [B] 3¢ Bk 2| 45 8 28 B gl A 3 5650 &2 R S,
IEPyType GetModule () LR FEH PyModule GetsState () HIREET L.

WA IR E) 245 E BB, WE'E TypeError &[] NULL,
AN rype A FRERAALHE DR NULL, WERE] NULL HANGE 5595
3.9 iR EE.

r;lq

P
|

>

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

3.11 FiHIIfE.

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

This is Unstable API. It may change without warning in minor releases.

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.

3.12 HHE.

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)

Part of the Stable ABI since version 3.12. f34& spec (Z:.Py_TPFLAGS HEAPTYPE) BRIk [0 —4 3 £

.

TG metaclass [l T 45 BRI 4 . 2Y metaclass >F NULL B}, JCZRHIRAE B bases (B W5 bases )
NULL WJRA: H Py_tp_base[s] FL, ULF30).

ANZHFFEFE cp_new e, BRIE tp_new N NULL, (T FI%, HAth PyType_From* pRELIF
iifriéﬁfn%o)”zﬁﬂ%@ﬂ% 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 ] G I RAC B IS E IERIRIL . B2 — R 2 80 NULL, #I5RA N NULL,
MRS ER S PRBRE B A B HE 2 e lad Py Type_GetModule () KL XA RIFRAHA AT
TRYK; BN IEMRE .
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MR SAE 2R FJ A Py Type_Ready () .

T PR R AL A VCECR A type () S class BT R ST L RR B 6k, I
AR type (BILH) MAZ PyType_From* pREL. FrHlHh:

* _new__ () AXTEHREPIM (ELFHBEN type.__new_ ),
s _init_ () REFEHE LI,
e __init_subclass__ () ASTEARTEZE A,
* __set_name__ () AXTEHHIHREE B
312 R fE.

PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

BEME: #4951 . Part of the Stable ABI since version 3.10. 24T PyType_FromMetaclass (NULL,
module, spec, bases),

3.9 B fE.
e 3.10 HUE R PLeR B 52— AN RSN bases BRI %52 NULL AE tp_doc fEfi.

TE 3.12 WS R % R BONAE P ARR B T -5 S (i B 2R AR B T2 . R mil, H 2RI type
S

TCHI tp_new R 2ok, XFREFEORNERINIIAL. GIETKER cp_new BRHMBIET YT H
¥ HLAE Python 3.14+ HU§ R gk Ao i .

PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

BEME: #Ha95] A . Part of the Stable ABI since version 3.3. 25y F PyType_FromMetaclass (NULL,
NULL, spec, bases),

3.3 Bl ise.

TE 3.12 JCE M %R BONAE W] AR RN -6 5 BT B B AR B e . FElbZ mil, H ikl type
S

TCEM tp_new X5k 2ok, XA FHECRNERMPIMGIL. BB TTRER Cp_new FZRIIMIEC BT H
Ff HAF Python 3.14+ HUR AR failr.

PyObject *PyType_FromSpec (PyType_Spec *spec)

BWEE: #4951 . Part of the Stable ABL 2841 T PyType_FromMetaclass (NULL, NULL, spec,
NULL) »

TE 312 JRCHE P PR BORAE W] AR B 5 Py_tp_base[s] T rhH AL AR XS BZ ) 02K FEHZ
Hi, Henkl type SEH4,

JLEM tp_new i Bk, XA REFEAEREWIMGA. QIEITEER cp_new HZERMBIET YT
3 HAE Python 3.14+ HURF A FERE A214 -

type PyType_Spec

Part of the Stable ABI (including all members). & X —"EBIFT NI S5 1A

const char *name
KAWL FR, FFRIKEPyTypeObject . tp_name,

intbasicsize
WAL, WPAFAT MR E LB RN B TR EPyTypeObject . 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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16 302 UEM: FEZ A, M BORRE R 1%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 EHRARRABING BH p itensize).
* Brii R Py Type_spec.basicsize AL, RIARELH NIRRT M.
* KM Py Type_Spec.basicsize N2, FMTRANSEHIZVIEGIN NG
o HAPy TPFLAGS_ITEMS_AT END Jfh¥ .
unsigned int £lags
KRR, HRREPyTypeObject.tp_flags.,

MR KEE Py_TPFLAGS_HEAPTYPE Jifhn, NWPyType FromSpeciithBases () & H3KE
B
PyType_Slot *slots
PyType_Slot Z5HIAIEE . PARPARERI(E {0, NULL} R&5R.
BEAMREAL ID R 24 HAd e —IK .
type PyType_Slot

Part of the Stable ABI (including all members). & X —"PIEBR LI GE S5MAK,, &5 —FE (7 ID fil—
MEFEE

int slot
{7 1D,

oy ID W 2% % 1B B 45 W KpPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods FlPyAsyncMethods HJ o Bt 44 Mt

— A Py_ Hi. ZEBIRUE,

e Py_tp_dealloc B PyTypeObject.tp _dealloc

e Py_nb_add ¥ PyNumberMethods.nb_add

e Py_sq_length ik EPySequenceMethods.sq_length
THFESE TGPy Type_Spec Py Type_Slot it E:

s tp_dict

* tp_mro

* tp_cache

* tp_subclasses

* tp_weaklist

* tp_vectorcall

s tp_weaklistoffset ({HPy_TPFLAGS_MANAGED_ WEAKREF)

e tp dictoffset (M Py_TPFLAGS_MANAGED_DICT)

e tp vectorcall_offset (£ ,PyMemberDef)
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FERALT-5 R Py_tp_bases B{ Py_tp_base A[fE&A M. S T HG N, il
M PyType FromSpecWithBases () [ bases 5.

1E 3.9 W PyBufferprocs WIHERI AT RELTEAZHR APL FPg i .

JE 311 R MAELE_getbuffer flbf _releasebuffer ¥HEZ % API FR] .,
void *pfunc

SAEOI BN . TERZEAE T, R a m R g Ha 5 .

Py_tp_doc PASMIYRE(ZIS AR NULL.

8.1.2 None Y&

THHEEL, Python/C APT HHF A HAR/A T None )Py TypeObject. T None Z— M, MIXXIGAriA
5 (FECHEFTMM == 12545) M2®%T. BT RFENEE WA PyNone_Check () BEL

PyObject *Py_None

Python None {4, FRZS(H. ZEEA LM EHHE K AMTS,
1E 3.12 JUE L Py None JEiR AMERTS .
Py_RETURN_NONE

M~ HR ] Py_None,

8.2 F{EMR

8.2.1 BHEIMK

PR 92 K SRR K MO .
e H 45, K Z % PyLong_As* API #i£2i& ] (return type)-1, X S5 FREXGIF. R
M PyErr_Occurred () FMMPAX .
type PyLongObject

Part of the Limited API (as an opaque struct). 37~ Python BET R ) pyobject T-I5H,
PyTypeObject PyLong_Type

Part of the Stable ABIL JX/NPyTypeObject LB FE R~ Python (34255 . 5 Python 55 WY int #H
G

int PyLong_Check (PyObject *p)
WRSHepyLongObject B PyLongObject (¥R, NR[A] True. %K %— & BEBE AT HIZ .
int PyLong_CheckExact (PyObject *p)
?E%E?%é@t)%?ﬂ/mn gobject, fHARPyLongObject [ FIANLR I EE . HeKEUR 2 2k
1T
PyObject *PyLong_FromLong (long v)
BEME: #8695 B . Part of the Stable ABL f v iR[0—A~FHIPyLongObject N4, e R[] NULL

MFTH TG E TR, 0 -5 Fl 256 Z MM A BT . A EE— AL THZIXE
(¥ int i}, SEERSEIAYRE 2N EA X RITT .
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PyObject *PyLong_FromUnsignedLong (unsigned long v)

BREME: #6935 A . Part of the Stable ABL. E:F Cunsigned long iR[\|—/NFHIPyLongObject X
%, KGR E] NULL,

PyObject *PyLong_FromSsize_t (Py_ssize_t V)
BREME: #ag51 A . Part of the Stable ABL. f] C Py_ssize_ t iRE—ANHFHIPyLongObject X4, 2k

3R ] NULL

PyObject *PyLong_FromSize_t (size_t V)
REME: #4645 A . Partof the Stable ABL f C size_t iR[Al— NI PyLongObject X4, JM MR
[f] NULL .

PyObject *PyLong_FromLongLong (long long v)

BEME: #8951 A . Part of the Stable ABL £ C long long iR [E—A#HPyLongObiect, Bt
iR [A] NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)

R WA #7495 A o Part of the Stable ABL. 5t F Cunsigned long longiR[E—A#iPyLongObject
X4, RWTER ] NULL,

PyObject *PyLong_FromDouble (double v)

BEME: #8951 8 . Part of the Stable ABL [y v B 1R Bl — N Py LongOb ject X4, Sl
&[] NULL ,

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

BEMA: #9518 . Part of the Stable ABL 1R4E sor 4R HIR Bl — N H i PyLongObject, B HRIE
base 15 & W R BOR fRE, BURAE RN IR 1] NULL. 15 pend &Ky NULL, WIXERGENI; *pend X541 str
TR R A AR AR 1055 — D IOV PR FEAF . AR base 2 0, W sor il ] integers 22 SR 1€
TR, EZTHHBASZI /5] & ValueError, W base Ak 0, WIAZIHE 2 Fl 36, 43
FEXWIAME . TP FIA R 1 25 4% DA SRR /s A 2 Ja ARS8 $Tiﬁ]@é4ﬂ}i” 138 ﬂﬂ%&ﬁﬁ(ﬁ%
o sor PRRSFIAR R 2546 2 )5 AN PA NULL 2558, WI¥§5] % ValueError.

S W
Python 5§ int.to_bytes () Ml int.from bytes () T PyLongobiect FN/MFETrEH 2 18] DA
256 NEBIATHA . ARATLA PyObject _callMethod () M CTARIEAN].
PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
BEME: #a971 A REEAFE u H Y Unicode 7 381 540k Python BE4U(H .
3.3 B e
PyObject *PyLong_FromVoidPtr (void *p)

B AR a3l R Part of the Stable ABL M T8 £ p B 2 — 4> Python % ¥, W] DA fiff
M PyLong AsVoidpPtr () iR Fa4HE.

long PyLong_AsLong (PyObject *obj)

Part of the Stable ABL iR [W] obj #') C long KRB . W obj A EPyLongObject WSLHI, W< ieiE
H __index_ () Ik (WRAFAE) FHFH N PyLongobject,

AR obj W(EHEH T Long WYHUETERE M5 % OverflowError,
WAENERE] -1 o W H PyErr Occurred () 3 BRI,

1 3.8 JUHE R AR T RERFEH __index__ ().

e 3.10 JREEEE: PR B A THE __int_ (),
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long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)

Part of the Stable ABL. iR 1] obj §] C long FaF. W obj AEPyLongObject WSLEH], M4 4eiE A
H__dindex_ () ¥k (WRAFAE) HHEH N PyLongobject,

W obj E KT LONG_MAX B{/NT LONG_MIN, N&H *overflow 43 3E M 1 88 -1, FfR[E -1; &
W], X5 Foverflow ¥h 0. UNHE & AR HA S5 W4 B AR *overflow 8 0 Ifak[A] -1,

HESLRE] -1 o i PyErr_Occurred () $HEMA B,
TF 3.8 MW R RERE A __index_ ().
TE 3.10 JROEHC BEBRBCRFA M __int__ ().

long long PyLong_AsLongLong (PyObject *obj)

Part of the Stable ABL i&[5] 0bj ] C long long FRER. U obj RidPyLongObject WISEHI, Wi
FEMAI __index_ () ¥ (WIRAFEAE) FHAEH N PyLongobject.

MR obj () Long long MHUETEEINI &5 % OverflowError,
HEENERE] -1 o T PyErr_Occurred () 8 H H AR EE,

TE 3.8 U WEARTATRERHE ] __index_ ().

e 3.10 R PR BB __int__ 0.

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)

Part of the Stable ABL R[] obj ) C long long F/REI . WIE obj AEPyLongObject WISEH], N4
SV __index_ () ¥k (WNSRAFEHE) RN PyLongObject,

2R obj WI{E KT LLONG_MAX 5{/NT* LLONG_MIN, M&HE *overflow 4358k 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.
3.2 Fi e,
75 3.8 CE N AR RERHEA] __index_ ().
e 3.10 R PR AHMIH __int__ O,
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABL iR [5] pylong i) C {EE Py_ssize t JER. pylong Woifii2PyLongObject HISLH.
W2 pylong BB T Py_ssize_t WAL 5] % OverflowError,
HAENLRE -1 . S PyErr_Occurred () $&H B A& A8,
unsigned long PyLong_AsUnsignedLong (PyObject *pylong)

Part of the Stable ABI. iR 1] pylong i) Cunsigned long F/RIEI . pylong W2 PyLongObject B5E
Bl

W pylong HI{EARH T unsigned long WEMETEE N 45|k OverflowError,
HEERFRE] (unsigned long) -1, A PyErr Occurred () PER|EAAR ) E,
size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABL. R[] pylong {] C 155 size_t B3, pylong WsiiiidPyLongObject HISEH.,

5 pylong WMEHEE T size_t RUBUETEEIN 5] % OverflowError,
BRI (size_t) -1, HFMHPyErr_Occurred () HERHAREL,
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unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)

Part of the Stable ABL. iR [7] pylong #) Cunsigned long long FERIER. pylong Wi EPyLongObject
I SE1

W pylong W{EABH unsigned long long [WEYETEEINSE| % OverflowError.,
HEERFR ] (unsigned long long) -1, iHFIHPyErr_Occurred () S| E K A,
FE 3.1 U AR pylong R TES % OverflowError, [MiA g TypeError,

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

Part of the Stable ABIL 1 [A] obj HJ Cunsigned long FE/RER. WH obj NEPyLongoObject BISEH,
MBI __index_ () ik (WRAEHE) HHFE A PyLongObject,

W2 obj WY(EAEH T unsigned long WHUETE, MERIFHZEXA ULONG_MAX + 1 SREIHIREL.
HAEER ] (unsigned long) -1, ERIHPyErr_Occurred () HERIEARKF]E,

TE 3.8 U WA W BRI __index__ ().

5 3.10 BCE e BERECH AR __int__ ().

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

Part of the Stable ABL iR [W] obj #) C unsigned long long EREH. WHE obj NEPyLongObject
WBl, WIS __index () Jrdk (WERAFLE) R HE R PyLongObject.,

WA obj WEMEH T unsigned long long WHBUETER, WER[EHZEXT ULLONG_MAX + 1 3RAK[)
REL

HeEmtR ] (unsigned long long) -1, HAIfPyErr Occurred () PEREAR I,
TE 3.8 MU e AnsR T RERMEE ] __index__ (),
16 3.10 JCE B MR B AR FHEH __int_ (),

double PyLong_AsDouble (PyObject *pylong)

Part of the Stable ABI. 1% [\ pylong [] C double FEREX . pylong Uhiiij&PyLongObject B,
W pylong FEARH T double FBUETEREIN£E| % OverflowError,
AR I 1.0, A PyErr_Occurred () HEAIE MR E.

void *PyLong_AsVoidPtr (PyObject *pylong)

Part of the Stable ABL 4%9/\ Python 35§ pylong ¥4k C void 384t. ISR pylong TR¥EWEE, NPKE:
2| % overflowError. ik H 2N THIEEEPyLong FromvoidPtr () BIEMEFEE— AT
void g4l

AR R P NULL, WA PyEre_Occurred () PR A& T,

int PyUnstable_Long_IsCompact (const PyLongObject *op)

This is Unstable API. It may change without warning in minor releases.

MR op B EE AR W] 1, R IER[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)

This is Unstable API. It may change without warning in minor releases.

WA op NEEER, WPyUnstable Long_ TsCompact () FFifisEr), WHREEHIE .
FEHABIEO R, R BE R A E LAY

8.2.2 F/RMHR

1 Python Hfi /RELZAE N BN T2 . HAPINRIE, Py_False Mlpy_True. NI, EFKE]
FEAIM RS REAE TR (. A, TR 2 T

PyTypeObject PyBool_Type

Part of the Stable ABL IX~PyTypeObject HSEHFILFE—4 Python 1 /RZEHL; B 5 Python JZJH K] bool
AR RIS

int PyBool_Check (PyObject *0)
WA 0 LA PyBool  Type WHRBIE(EH. IHMRECER 2 BIMAT.
PyObject *Py_False
Python False X4, MAREA AT LI Hod AT 4.
TE 312 R Py_False J@iK ATEXG
PyObject *Py_True
Python True X4, %X R EA LA LI Hd i A5,
TE 312 UM Py True Bk AMENTA.
Py _RETURN_FALSE
M—AEPOR Py _False,
Py_RETURN_TRUE
M—AEBER M Py_True,
PyObject *PyBool_FromLong (long v)
BWE: #He4 5| A .. Partof the Stable ABL 1k[W| Py True 8{Py_False, HAKREGRT v 12 HE(H.

8.2.3 FR¥MMER

type PyFloatObject
XA CEAryobject BT IALFK—> Python P %A 52 .

PyTypeObject PyFloat_Type
Part of the Stable ABL X2 ET C 2HipyTypeObject B3 Python F S 2RM K SLHK . FF Python |2
YRR float ZF—PRI4.

int PyFloat_Check (PyObject *p)

WREMSEIE—PyFloatObject H PyFloatObject [T RBNLR I EM. HLEREUEZ S
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)

BEE: #ey5| H . Part of the Stable ABL HRIEFAFE str EAI @R — N PyFloatObject, JIK Rt [H
NULL,

PyObject *PyFloat_FromDouble (double v)
BEME: #a93) A. Part of the Stable ABL fi#jg v fl|@—A~PyFloatobject X4, ZMAfiR [H NULL,
double PyFloat_AsDouble (PyObject *pyfloat)
Part of the Stable ABL 1% [8] pyfloat i) N A C double ERERX. WHE pyfloar &2 —4 Python
A R _float__ () Jrik, W2 ST L5 ORI pyfloar HHCH I S0
_ float_ () KEXMWEIEE _ index_ (). MOy EELERIMIKGRIE -1.0, HHIF %W
WM PyErr_Occurred () RIS R .
5 3.8 R AR WTRERFHE ] __index_ ().
double PyFloat_AS_DOUBLE ( PyObject *pyfloat)
&[] pyfloat 1) C double FIRIE, (HATM T IRK o
PyObject *PyFloat_GetInfo (void)
BEME: #8958 . Part of the Stable ABL % [n]—4> structseq S£f1, Hrpfl 875 5 float fUS . Hr/IME
MERKREREE . Bk X float .h — A%,
double PyFloat_GetMax ()
Part of the Stable ABI. 3 [A] C double FER iy K] FnA BRIFE S DBL_MAX .
double PyFloat_GetMin ()
Part of the Stable ABL. & [i] C double 3 15/ NE#4L IE 1% 5% 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,

3.1 RE.
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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,

8.24 EHH

M CAPL %, Python (S G2 th AR AT » SEBL: — 2 7E Python A2 )5 il Jil i) Python X4, 55 by
e —MUERHIER AR C Z5M A, APLER{E T s LRI
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FTREHH C &HHak
it LT R AR IR X LG R A S ROT UM RIR R A, AR “(H” A ZS s el
i T3 APLL

type Py_complex

XXM Python RO GG C IR . 4 R34 BIAZ 00T 5% 1) e B5GHI T SX 26 2 A 24544
WAE A SCE i E, BT O

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)

RS EOW AL, ) C2RAPy complex R,
Py_complex _Py_c_diff (Py_complex left, Py_complex right)

R EAN S E W 2E, T C2RAPy complex IR,
Py_complex _Py_c_neg (Py_complex num)

AR [ SR num WTAE, H) C Py_complex KR,
Py_complex _Py_c_prod (Py_complex left, Py_complex right)

R B Z R, ] C KMy complex R,

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)

BB LT, W CRABPy complex iR,

G divisor S5, W7 R BB H R errno % EDOM.
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)

210 num §) exp IR, i C2Hiry complex FiR.,

UK num 75 He exp NSRRI, WITTIAKFIR [P ZH-Kf errno 4 EDOM.

RREHE Python 3%

type PyComplexObject
XA CE A Pyobject BTIBAFK—> Python HR .
PyTypeObject PyComplex_Type

Part of the Stable ABL X2/ @ T Py Typeobiect L3 Python & E2E T 5LHl . £F Python ZHE AT
Y complex g [R—PR4.

int PyComplex_Check (PyObject *p)

WEREHSE R PyComplexObject i FHPyComplexObject T ARAINLR M EHAH. HRELEE
2T -

int PyComplex_CheckExact (PyObject *p)
WARERNSHRZ— A PyComplexObject (HARPyComplexObject HTANRFIE(E . BEREUE
e IIAT .«

PyObject *PyComplex_FromCComplex (Py_complex v)
REME: #egl A . e CRABPy. complex MEA M—HTH) Python ZHXR .
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PyObject *PyComplex_FromDoubles (double real, double imag)

REME: #4695 A . Part of the Stable ABL 4§ real F1 imag 1& [B]—4~1H) C M pycomplexObject
POE"3

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABL. PA C 257 double R[] op 15EHR.
double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABL. PA C 255 double iR |1 op [AIREHE.
Py_complex PyComplex_AsCComplex (PyObject *op)
RIBE T op 1) C 2K Py_complex {H,
WM op KJg2—> Python EHW L HEEA _ complex_ () Jvk, WIS Jeifl %07 45 op #:4h

Python B 464, W% _ complex_ () REXMPKFEEEZR _ float_ (). W _ float_ () &
ESKHEEEZE _ index_ () o 4RI, % ERHR ISR -1 . 0.

TE 3.8 U Bl ansR T RERFHE A __index_ (),

8.3 FFIIMER

FPAURS R I — AR AT — B e s AT 70 4 Python 15 A IR & 2R B FP A &R

8.3.1 bytes &

DR B BBl — P R B S EAI A T — AP T R ESPIR 251K TypeError,
type PyBytesObject

XFhPyobject HFRAFKIR—4> Python FATXIR.
PyTypeObject PyBytes_Type

Part of the Stable ABL Py TypeObject LB FE— Python 35255 | 7F Python ZHE 5 bytes /&
GO O 3

int PyBytes_Check (PyObject *0)

WXL 0 ;2 —1> bytes MR u( bytes JAU[YARAURY LI NR AT B . IR B e 2 BT .
int PyBytes_CheckExact (PyObject *0)

WERRIG 02— bytes M RIEA 2 bytes AU 12U S B Wk [n] ELAEL.  eR AR @ 2 kAT .
PyObject *PyBytes_FromString (const char *v)

BEME: #Ha95| A .. Part of the Stable ABL BINIHR [Fl—NPAFRFER v BUBIACHER BT F AT x4, K
WIsHR [E] NULL. 62 v RA[H NULL; BEASPRE.

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
B #8951 M. Part of the Stable ABL S INIHR [l —ASPAFAFEE v B EIA M (E HAK N len HIHF
TERXTR, KRR P NULL. QI5R v o4 NULL, AR L7 A7 ER X R I 2

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

BEE: #e4 518 . Part of the Stable ABL 52— Cprint £ () XA&HY format F4FER M) 25 B2 1) 2
B, THEZER Python 7 X R K/ N IR M SEEEAE XA G T X 5. ARSI S5 i
¥k C BB HOMBIE TS format “FAFER b RS K FAFAXT B o ARV R 204G 45 5
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%% TiE A F% FAF

sc int — AT, BFER A C il E A

sd int R4 T printf ("sd™).

Su unsigned int YT printf ("sun) Pee BT

$1d Kol MY T printf ("sldn) e s T

$1lu unsigned long | A4 T printf ("slum) P T

$zd Py_ssize_t | IS4 T printf ("%zd") .Faee 281

$zu size_t YT printf ("szu") Pee BT

53 int 24T printf ("°/ ) Page I28,1

$x int MY T printf ("ex") Pee T

$s const char* PA null 22 1551 C ?ﬁ‘%ﬂléﬂo

%p const void* — CHREr T RHERFRRER . BASEN T printf ("sp") HE
SHRRAFIE 0x F-kk, NMRRG T4 L print £ [ 24

TEEFMEIE T 2 FECRAS AR B R I WA R RIBISER SR, FFEFE L RS
e

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BWEME: #8951 A . Part of the Stable ABL. 5 PyBytes_FromFormat () 56, BT EFEWHIZ
PyObject *PyBytes_FromObject (PyObject *0)
B #e47| A . Part of the Stable ABL 3R [0 575 7R SE I X PSR4 %o,
Py_ssize_t PyBytes_Size (PyObject ¥0)
Part of the Stable ABL R [B] 954 *o* TR E.
Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
KT ryBytes_sSize (), HRANWHIRIM .
char *PyBytes_AsString (PyObject *0)
Part 0f the Stable ABL 3 [ %] . o V\J@E’J?‘éﬁ BAREHE ) o BN X, HA i len (o) +
o G XMRE— DT IERNT, MEREAAEHMZ T ZEHA Ll AR R
{P‘Eﬁ(, ]K?E'ExgﬂMfﬂq PyBytes_ FromStrlngAndSLZe (NULL, size) f#HZM2. BASATHRGEE
Bt. TR o IRARNE—PNFITEEXNS, WPyBytes AsString () ¥i&[E] NULL #5| % TypeError,
char *PyBytes_AS_STRING (PyObject *string)
RUT PyBytes_AsString (), (HREAHHEERALI .
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Part of the Stable ABL 3@ 3% 25 & buffer F1 length 3R [5] DA null 252 1FFFRIXT S obj BINZS .
WA length 23 NULL, 750 QU A SR AR 27455 AR, %R BC iR [l -1 9151 %

ValueError,

ZE X8I obj WG, BEMARBEE —ANEIMIZE T ORBAE length 249 ) o SRR 1T 8
AR, BIE2 W PyBytes_FromStringAndSize (NULL, size) BJEHZNS%. B
AT L. WIER obj IRAR R — D FATHXG, WrpyBytes AsStringAndSize () ¥fiR[E -1
H5| K& TypeError,

15 3.5 OEH: AR, 47T HR g i B A B 2 5151 & TypeError.,

PXPTEBUIAE (d, u, 1d, Lo, zd, zu, i, x) MEGHUREEI, O F bR AR .
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void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
Part of the Stable ABI. TE *bytes HAIE B B0t 4e, Ho W& U g bytes 1) newpart N2 P8 H
HRFPAFFI T T o X} bytes JFAER) G PRI R . A0SR TCIEQIHERIXT SR, X bytes BYIR TG NATIRF 1 255
H. *bytes (ERFRRCA NULL 5 FRFACEE 24 1) 523

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

Part of the Stable ABL ¥E *bytes F G| — PN FIT X%, HAPEEEINE] bytes ) newpart 1 N %
BEIRASFRETIONS newpart [strong reference (RIIEWILT | TT40 -
int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

BUBFATER N —FP =, BRI ORTIZAERTS” . Moy AN TR B F Ay B 4 R
T ERAE AR Y A A LIS o S T 0 5o A SR AT ER X i 5 | IO Sk — DI b e 5k
R . B A— DA FATR X R HIEAE R value (BERTRESHE A ), HAEAGEIH KD M43
B, *bytes FEAFREAS KNG FEATERXTZ IR ] 05 *bytes Hrip bk v 68 5 Hodm A(EARIR] . Q2R S8
GBI, W *bytes b1 S5 HROO SRR /3 BC , *bytes 2PH NULL, [F]EFE MemoryError
9‘:1:52 [EI -1 o

8.3.2 FHHAMR

type PyByteArrayObject
XA~PyObject B FIRMFIR—> Python "FH AR .
PyTypeObject PyByteArray_ Type

Part of the Stable ABIL Python bytearray 38 % £ /R NPy TypeObject HJSLHl; X 5 Python JZ 1l Y
bytearray sl B X4,

KBRE

M

int PyByteArray_Check (PyObject *0)

WX S 0 J&—A bytearray X} 425l # bytearray JS%U {1 AT (1 SO IR [l ELAE . I RS2 22 BB
7.

int PyByteArray_CheckExact (PyObject *0)

WIS 0 J&— bytearray X G {HANE bytearray S iS5 B MR ] FAE . ML PRESL
W,

=)

RO

E#= APl BE

PyObject *PyByteArray_ FromObject (PyObject *0)
BwEMA: #4451 H . Part of the Stable ABL ARFFATA LI 12 o 3L BIRIGE 0, IRl — AN 714K
X4 .

PyObject *PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)

BEME: #h4 31 B . Part of the Stable ABL R[5 string S HACE len A1 78— 1) bytearray %42, 2425
i3 /] NULL,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
Bl #ay5| M. Part of the Stable ABL JEFF TR a FI b Ik [l — Al 45 R A BT 7 75 44

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
Part of the Stable ABIL. FEAG 2 NULL 1541 )5 & 0] bytearray WK /N
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char *PyByteArray_AsString (PyObject *bytearray)

Part of the Stable ABL fEA3# NULL 4§53 [M1F bytearray R [0 —AFAFEA . 3R 1] KA E 2 22 F
=AM 2575

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABL - bytearray /1] N B R P X R K/ INJEIEE A len.,

M

XL TAR A PE DA ER P RE . AT AR E .
char *PyByteArray_AS_STRING (PyObject *bytearray)
KT pyByteArray AssString (), {HREAHHRKN .
Py_ssize_t PyByteArray_GET_SIZE (PyObject *bytearray)
KT PyByteArray Size (), {HRANHH AN

8.3.3 Unicode & F014mtEA26028
Unicode Y&
H M python3.3 thsZEL T PEP 393 A, Unicode X 4AE N ERM I & iR IE, DASETE PRFF N AFRCR 1Y A if

AL PRGN Unicode “F4F. Xt B AU SR T 128, 256 5 65536 B F47HY, A —LLAFIRIGIL; &
Wy, AT LAV T 1114112 (X252 %19 Unicode JH ) .

UTF-8 Zn 4% B I A 7AE Unicode XHRH

#il: Py _UNICODE FRiE 1k Python 3.12 H 437 I APL —EHALIR T, A PEP 623 DAIRIFHEZ(H

/o

Unicode 3%

PAF 52 3T Python " Unicode SZFH)E A% Unicode %4 25#

type Py_UCS4

type Py_UCS2

type Py_UCS1
Part of the Stable ABL X $8RAE Fp AT S BB AU AL E 3, H GG JELAS Bl 5 32 £, 16 fiifl 8
FEFAF o M EALPLEAAS Unicode “FAFIS, i Py_UCs4,
3.3 FrhfE.

type Py_UNICODE
X wehar_t PRAE SC, RYE-FERAFERTEEN 16 (7380 32 7367,
15 3.3 HUSE R ZEPARTRIRRA H, %72 16 A2RAUIR 2 32 (2R, X ok T (e N ik e 2«78
B “%i” Unicode iR 4%f¢) Python,

type PyYASCIIObject

type PyCompactUnicodeObject
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type PyUnicodeObject

XL FPyobject BT RAFE/R T — Python Unicode X5 . TEJLFITARBIE T, BENIANIZHEE
AR, A 4b# Unicode X4 APL BRI 2 R Bl Pyob ject A%

3.3 Frihte.
PyTypeObject PyUnicode_Type
Part of the Stable ABL X~PyTypeObject LI 3F Python Unicode 2581, ‘B VEH str /AFF45 Python
(RS
PATN APL 2 C ZAIF S NIREREL, T HREAG AT Unicode X 42 Y P 7 H el -
int PyUnicode_Check (PyObject *0)
WERXFLR *o* /& Unicode X421 Unicode 1-2RAURYSEH, MMl “F”. B BIG L.
int PyUnicode_CheckExact (PyObject *0)
WRXS *o* /2 Unicode Xf4¢, (HAZ THRARYLG], WHkEl “H”. HWEREBIHRA ).
int PyUnicode_READY (PyObject *0)
ARz 0. Bt APT UM [ AR AR B -
3.3 B IInE.
3.10 UG EFER: 1t APL A Python 3.12 EREAMBAEAT .
Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
i&[8] Unicode “FAFHR K (AT SO BAL) Fo* WAl “HIYE” FikJr =i Unicode X5 (Rik
H1) .
3.3 FrihfE.
Py_UCSI] *PyUnicode_1BYTE_DATA (PyObject *0)
Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject ¥0)
Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *0)

1R B —A B B AU ) A 4 a4 40l UCST, UCS2 1 UCS4 B2 A I T ng48%r . WM
WFRREA B FR RN, MARPATR A M PyUnicode KIND () EPEIERIRTREL.

3.3 HrihfE.
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
R [6 PyUnicode KIND () Z21HE..
3.3 B e
FE 312 JiRE PR PyUnicode_WCHAR_KIND L g #2145
int PyUnicode_KIND (PyObject *0)

& [7]—~ PyUnicode J&# 8 (W 13C), 875 Unicode it 4 F 47 il AR (0 A FAF I 718 *o*
AR “HE” Fik Iy Unicode X5 (RikH)

3.3 B IhE.

void *PyUnicode_DATA (PyObject *0)
iR 145 1] J5 4 Unicode Z5i X 25414 *o* AbZi@ “HIYE” FKikJr=\ i Unicode X5 (Rik).
3.3 B fE.
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void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)

Write into a canonical representation data (as obtained with PyUnicode_DATA ()). This function performs
no sanity checks, and is intended for usage in loops. The caller should cache the kind value and data pointer as
obtained from other calls. index is the index in the string (starts at 0) and value is the new code point value which
should be written to that location.

3.3 Hrge.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)

Read a code point from a canonical representation data (as obtained with PyUnicode_DATA ()). No checks or
ready calls are performed.

3.3 B IIhE.
Py_UCS4 PyUnicode_READ_CHAR (PyObject *0, Py_ssize_t index)

Read a character from a Unicode object o, which must be in the “canonical” representation. This is less efficient
than PyUnicode_READ () if you do multiple consecutive reads.

3.3 FrRIIHE.
Py_UCS4 PyUnicode_MAX_ CHAR_VALUE (PyObject *0)
RS AT HT Fo* QIS — NPT IR A, ETATERLAE M FETr . KR4
vl bTi (VO (BN o SRR A S S @8
3.3 B fE.
int PyUnicode_IsIdentifier (PyObject *0)

Part of the Stable ABL #IISRF A5 H #i I 5 7 SUR Bk AR s Wk ] 1, 211 identifiers /N7 75 MR
[ 0,

TE 3.9 IR 5K The function does not call Py_FatalError () anymore if the string is not ready.

Unicode =&

=

Unicode $24t T ¥F 2 AR FAFRrME . It T8 2]
PR
int Py_UNICODE_ISSPACE (Py_UCS4 ch)
HRAE ch 245 H 2 A FAFRIE 158 0.
int Py_UNICODE_ISLOWER (Py_UCS4 ch)
HRHE ch B A5/ NEFAFRI 1 8L 0.
int Py_UNICODE_ISUPPER (Py_UCS4 ch)
HRHE ch @A AR EF4FRI 1 50
int Py UNICODE_ISTITLE (Py_UCS4 ch)
W ch A IR NG R[] 1 8 0.,
int Py UNICODE_ISLINEBREAK (Py_UCS4 ch)
HRHE ch 215 AHA T8 FAFR E] 1 5L 0.
int Py UNICODE_ISDECIMAL (Py UCS4 ch)
FRHE ch 275 A+ BEHIECFAFR 1 1 5 0.
int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
HRAE ch 215 A 745k ] 1 5L 0.

X PR AR, X LR Python FL BB ] C
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int Py_UNICODE_ISNUMERIC (Py UCS4 ch)
MR ch 2 WEUERFAFIRE] 1 8 0,
int Py_UNICODE_ISALPHA (Py_UCS4 ch)
HHE ch 2 AT RER TR 1 8 0,
int Py_UNICODE_ISALNUM (Py_UCS4 ch)
MR ch 25 AT R R FAFR ] 1 8 0,
int Py_UNICODE_ISPRINTABLE (Py UCS4 ch)

Return 1 or 0 depending on whether ch is a printable character. Nonprintable characters are those characters
defined in the Unicode character database as ”Other” or ”Separator”, excepting the ASCII space (0x20) which is
considered printable. (Note that printable characters in this context are those which should not be escaped when
repr () is invoked on a string. It has no bearing on the handling of strings written to sys.stdout or sys.
stderr.)

These APIs can be used for fast direct character conversions:

Py_UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)

Return the character ch converted to lower case.

3.3 {5 ELF8 K8 This function uses simple case mappings.
Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)

Return the character ch converted to upper case.

3.3 ftJ5 B F8F5: This function uses simple case mappings.
Py_UCS4 Py_UNICODE_TOTITLE (Py_UCS4 ch)

Return the character ch converted to title case.

3.3 it )5 E#Z K4 This function uses simple case mappings.

int Py_UNICODE_TODECIMAL (Py_UCS4 ch)

Return the character ch converted to a decimal positive integer. Return —1 if this is not possible. This function
does not raise exceptions.

int Py_UNICODE_TODIGIT (Py UCS4 ch)
Return the character ch converted to a single digit integer. Return —1 if this is not possible. This function does not
raise exceptions.

double Py_UNICODE_TONUMERIC (Py_UCS4 ch)

Return the character ch converted to a double. Return —1. 0 if this is not possible. This function does not raise
exceptions.

These APIs can be used to work with surrogates:

int Py_UNICODE_IS_SURROGATE (Py_UCS4 ch)
Check if ch is a surrogate (0xD800 <= ch <= 0xDFFF).

int Py_UNICODE_IS_HIGH_SURROGATE (Py UCS4 ch)
Check if ch is a high surrogate (0xD800 <= ch <= O0xDBFF).

int Py_UNICODE_IS_LOW_SURROGATE (Py_UCS4 ch)
Check if ch is a low surrogate (0xDC0O0 <= ch <= 0xDFFF).

Py_UCS4 Py_UNICODE_JOIN_SURROGATES (Py_UCS4 high, Py_UCS4 low)

Join two surrogate characters and return a single Py UCS4 value. high and low are respectively the leading and
trailing surrogates in a surrogate pair. high must be in the range [0xD800; OxDBFF] and low must be in the range
[0xDCO00; OxDFFF].
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Creating and accessing Unicode strings

To create Unicode objects and access their basic sequence properties, use these APIs:

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

B EME: #4951 A . Create anew Unicode object. maxchar should be the true maximum code point to be placed
in the string. As an approximation, it can be rounded up to the nearest value in the sequence 127, 255, 65535,
1114111.

This is the recommended way to allocate a new Unicode object. Objects created using this function are not resizable.

3.3 B

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

R © fA: # 44 7] A, Create a new Unicode object with the given kind (possible values are
PyUnicode_1BYTE_KIND etc., as returned by PyUnicode_KIND ()). The buffer must point to an array
of size units of 1, 2 or 4 bytes per character, as given by the kind.

If necessary, the input buffer is copied and transformed into the canonical representation. For example, if the bujffer
is a UCS4 string (PyUnicode_4BYTE_KIND) and it consists only of codepoints in the UCSI range, it will be
transformed into UCS1 (PyUnicode_1BYTE_KIND).

3.3 BRI HE.

PyObject *PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)

RWEMA: #8951 . Part of the Stable ABI. Create a Unicode object from the char buffer u. The bytes will be
interpreted as being UTF-8 encoded. The buffer is copied into the new object. The return value might be a shared
object, i.e. modification of the data is not allowed.

This function raises SystemError when:
o size <0,
* 1 is NULL and size > 0

T 3.12 RPN u == NULL with size > 0 is not allowed anymore.

PyObject *PyUnicode_FromString (const char *u)

BEE: #a95| A . Part of the Stable ABI. Create a Unicode object from a UTF-8 encoded null-terminated
char buffer u.

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

BEME: #8951 A . Part of the Stable ABI. Take a C print £ () -style format string and a variable number of
arguments, calculate the size of the resulting Python Unicode string and return a string with the values formatted
into it. The variable arguments must be C types and must correspond exactly to the format characters in the format
ASCII-encoded string.

FHARCAT S PINBE S AR AN AL, LA 0% AR LR A4 7 -
Lo 5, AT RCsrrnisnh .
2. Fedthy (RTH%), TSt se At 2L

3. Minimum field width (optional). If specified as an ' * ' (asterisk), the actual width is given in the next
argument, which must be of type int, and the object to convert comes after the minimum field width and
optional precision.

4. Precision (optional), given as a ' . ' (dot) followed by the precision. If specified as ' * ' (an asterisk), the
actual precision is given in the next argument, which must be of type int, and the value to convert comes
after the precision.

5. KEBIFF (Aik).
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6. FeHA.
LES R AVIk

*T_ =+
V1INTIXY

ae

0 FHA B P HIEE AT .

- FEARELRFRE X 5T (AR I 25 W 2 7 56 0 JEhs:) .

The length modifiers for following integer conversions (d, i, o, u, %, or X) specify the type of the argument (int

by default):
Modifier | Z#U
1 long 5 unsigned long
11 long long 8{ unsigned long long
3 intmax_t B} uintmax_t
z size_t B ssize_t
t ptrdiff_t

FERTATHeH s B v IR ERBAGRT 1 8IS ERALN const

wchar_t*,

AR AT AN

ik | KA E2

Ei-lon

i

s TiER T % FAT

d, i | HKEBmATEY Aris C BB HiEHFRR.

u K BB A e B TeAFs C B s

o B K BB AT ] ToAs C BEEm /\adk il i

X K BE B AR JAts C B TR R UNG).,
X H K BB i ] TAtS CBEW T RFRR (RE).
c int AR

s const char*  mf | DA null HZ&IFAFE C FRF54H .

const wchar_t*

char* or const

wchar_t*

P const void* The hex representation of a C pointer. Mostly equivalent to
printf ("$p") except that it is guaranteed to start with the literal
Ox regardless of what the platform’s print f yields.

A PyObject* ascii () PSR,

U PyObject* —~ Unicode X4,

\ PyObject*, const | A Unicode object (which may be NULL) and a null-terminated C character

array as a second parameter (which will be used, if the first parameter is
NULL).

S PyObject*

The result of calling PyObject_Str ().

R PyObject*

The result of calling PyOb ject_Repr ().

#41:: The width formatter unit is number of characters rather than bytes. The precision formatter unit is number
of bytes or wchar_t items (if the length modifier 1 is used) for "$s" and "$V" (if the PyObject * argument
is NULL), and a number of characters for "$A", "$U", "$S", "$R" and "%V" (if the PyObject* argument

is not NULL).
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£41:: Unlike to C print £ () the 0 flag has effect even when a precision is given for integer conversions (d, i,
u, 0, X, or X).

TE 3.2 fiR PR Support for "$11d" and "$11u" added.
1E 3.3 JREE L Support for "$1i", "$11i" and "$zi" added.
JE 3.4 JRFE L Support width and precision formatter for "$s™", "$A", "SU", "$V", "$S", "3R" added.

F£ 3.12 MCE PR Support for conversion specifiers o and X. Support for length modifiers j and t. Length modifiers
are now applied to all integer conversions. Length modifier 1 is now applied to conversion specifiers s and V.
Support for variable width and precision *. Support for flag —.

An unrecognized format character now sets a SystemError. In previous versions it caused all the rest of the
format string to be copied as-is to the result string, and any extra arguments discarded.

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

BEE: #4931 A Part of the Stable ABI. Identical to PyUnicode_FromFormat () except that it takes
exactly two arguments.

PyObject *PyUnicode_FromObject (PyObject *obj)

BEME: #6495 A . Part of the Stable ABL. Copy an instance of a Unicode subtype to a new true Unicode object
if necessary. If obj is already a true Unicode object (not a subtype), return a new strong reference to the object.

Objects other than Unicode or its subtypes will cause a TypeError.

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)

BREME: #4495 A . Part of the Stable ABIL Decode an encoded object obj to a Unicode object.

bytes, bytearray and other byfes-like objects are decoded according to the given encoding and using the error
handling defined by errors. Both can be NULL to have the interface use the default values (see Built-in Codecs for
details).

All other objects, including Unicode objects, cause a TypeError to be set.

The API returns NULL if there was an error. The caller is responsible for decref’ing the returned objects.

Py_ssize_t PyUnicode_GetLength (PyObject *unicode)

Part of the Stable ABI since version 3.7. Return the length of the Unicode object, in code points.

3.3 B fE.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t

from_start, Py_ssize_t how_many)

Copy characters from one Unicode object into another. This function performs character conversion when necessary
and falls back to memcpy () if possible. Returns —1 and sets an exception on error, otherwise returns the number
of copied characters.

3.3 B fE.

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)

Fill a string with a character: write fill_char into unicode [start:start+length].
Fail if fill_char is bigger than the string maximum character, or if the string has more than 1 reference.

Return the number of written character, or return —1 and raise an exception on error.

3.3 B RE.
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int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)

Fart of the Stable ABI since version 3.7. Write a character to a string. The string must have been created through
PyUnicode_New (). Since Unicode strings are supposed to be immutable, the string must not be shared, or
have been hashed yet.

This function checks that unicode is a Unicode object, that the index is not out of bounds, and that the object can
be modified safely (i.e. that it its reference count is one).

3.3 B .

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)

Fart of the Stable ABI since version 3.7. Read a character from a string. This function checks that unicode is a
Unicode object and the index is not out of bounds, in contrast to PyUnicode READ_CHAR (), which performs
no error checking.

3.3 B fE.
PyObject *PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)

RWEME: #045]| B . Part of the Stable ABI since version 3.7. Return a substring of str, from character index start
(included) to character index end (excluded). Negative indices are not supported.

3.3 Bl IInE.
Py_UCS4 *PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)

Fart of the Stable ABI since version 3.7. Copy the string u into a UCS4 buffer, including a null character, if copy_null
is set. Returns NULL and sets an exception on error (in particular, a SystemError if buflen is smaller than the
length of u). buffer is returned on success.

3.3 B fE.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *u)

Part of the Stable ABI since version 3.7. Copy the string u into a new UCS4 buffer that is allocated using
PyMem_Malloc (). If this fails, NULL is returned with a MemoryError set. The returned buffer always
has an extra null code point appended.

3.3 B fE.

Locale Encoding

The current locale encoding can be used to decode text from the operating system.

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)

BE A #HA93] B . Part of the Stable ABI since version 3.7. Decode a string from UTF-8 on Android and
VxWorks, or from the current locale encoding on other platforms. The supported error handlers are "strict"
and "surrogateescape" (PEP 383). The decoder uses "strict" error handler if errors is NULL. str must
end with a null character but cannot contain embedded null characters.

Use PyUnicode_DecodeFSDefaultAndSize () todecode a string from the filesystem encoding and error
handler.

This function ignores the Python UTF-8 Mode.
S
The Py_DecodeLocale () %K.

3.3 B .
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TE 3.7 WU B The function now also uses the current locale encoding for the surrogateescape error handler,
except on Android. Previously, Py_DecodeLocale () was used for the surrogateescape, and the current
locale encoding was used for strict.

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)
B W i #H by 31 M. Part of the Stable ABI since version 3.7. Similar to
PyUnicode_DecodeLocaleAndSize (), but compute the string length using strlen ().
3.3 B fE.

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

BEME: #Ha45| . Part of the Stable ABI since version 3.7. Encode a Unicode object to UTF-8 on Android
and VxWorks, or to the current locale encoding on other platforms. The supported error handlers are "strict"
and "surrogateescape" (PEP 383). The encoder uses "strict" error handler if errors is NULL. Return
a bytes object. unicode cannot contain embedded null characters.

Use PyUnicode_EncodeFSDefault () toencode a string to the filesystem encoding and error handler.
This function ignores the Python UTF-8 Mode.

S

The Py_EncodeLocale () function.

3.3 B e,

Tr 3.7 iU B The function now also uses the current locale encoding for the surrogateescape error handler,
except on Android. Previously, Py_EncodeLocale () was used for the surrogateescape, and the current
locale encoding was used for strict.

X HZRGRIDERX

Functions encoding to and decoding from the filesystem encoding and error handler (PEP 383 and PEP 529).

To encode file names to bytes during argument parsing, the "O&" converter should be used, passing
PyUnicode_FSConverter () asthe conversion function:
int PyUnicode_FSConverter (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple converter: encode str objects -- obtained directly or through the os.
PathLike interface -- to bytes using PyUnicode_EncodeFSDefault (); bytes objects are output
as-is. result must be a PyBytesOb ject* which must be released when it is no longer used.

3.1 B fE.

TE 3.6 REE M 22— Ppath-like object .
To decode file names to str during argument parsing, the "O&" converter should be used, passing
PyUnicode_FSDecoder () as the conversion function:
int PyUnicode_FSDecoder (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple converter: decode bytes objects -- obtained either directly or indirectly through
the os.PathLike interface -- to str using PyUnicode_DecodeFSDefaultAndSize (); str objects
are output as-is. result must be a PyUnicodeObject* which must be released when it is no longer used.

3.2 FriR e
TE 3.6 fREE U 252 —A path-like object
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PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
RWEE: #8951 A . Part of the Stable ABIL Decode a string from the filesystem encoding and error handler.

If you need to decode a string from the current locale  encoding, use
PyUnicode_DecodeLocaleAndSize ().

W

=

The Py_DecodeLocale () K%,
Tr 3.6 MU PR : The filesystem error handler is now used.
PyObject *PyUnicode_DecodeFSDefault (const char *s)
BREME: #4935 A . Part of the Stable ABL Decode a null-terminated string from the filesystem encoding and
error handler.
If the string length is known, use PyUnicode_DecodeFSDefaultAndSize ().
TE 3.6 iR The filesystem error handler is now used.
PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)
R #4951 A o Part of the Stable ABI. Encode a Unicode object to the filesystem encoding and error handler,
and return bytes. Note that the resulting bytes object can contain null bytes.
If you need to encode a string to the current locale encoding, use PyUnicode_EncodeLocale ().
Z W
The Py_EncodeLocale () function.
3.2 Hi e
TE 3.6 JRFE N : The filesystem error handler is now used.

wchar_t Support

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
R A #8495 B . Part of the Stable ABI. Create a Unicode object from the wchar_t buffer w of the given
size. Passing —1 as the size indicates that the function must itself compute the length, using wceslen. Return NULL
on failure.

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)

Part of the Stable ABI. Copy the Unicode object contents into the wchar_t buffer w. At most size wchar_t
characters are copied (excluding a possibly trailing null termination character). Return the number of wchar_t
characters copied or —1 in case of an error. Note that the resulting wchar_t* string may or may not be null-
terminated. It is the responsibility of the caller to make sure that the wchar_t * string is null-terminated in case
this is required by the application. Also, note that the wchar_t * string might contain null characters, which would
cause the string to be truncated when used with most C functions.

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

Part of the Stable ABI since version 3.7. Convert the Unicode object to a wide character string. The output string
always ends with a null character. If size is not NULL, write the number of wide characters (excluding the trailing
null termination character) into *size. Note that the resulting wchar_t string might contain null characters, which
would cause the string to be truncated when used with most C functions. If size is NULL and the wchar_t * string
contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_New (use PyMem_Free () to free it) on success. On error, returns NULL
and *size is undefined. Raises a MemoryError if memory allocation is failed.
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3.2 BRI RE.

IE 3.7 IR BN : Raises a ValueError if sizeis NULL and the wchar_t * string contains null characters.

Built-in Codecs

Python provides a set of built-in codecs which are written in C for speed. All of these codecs are directly usable via the
following functions.

Many of the following APIs take two arguments encoding and errors, and they have the same semantics as the ones of
the built-in st r () string object constructor.

Setting encoding to NULL causes the default encoding to be used which is UTF-8. The file system calls should use
PyUnicode_FSConverter () forencoding file names. This uses the filesystem encoding and error handler internally.

Error handling is set by errors which may also be set to NULL meaning to use the default handling defined for the codec.
Default error handling for all built-in codecs is “strict” (ValueError is raised).

The codecs all use a similar interface. Only deviations from the following generic ones are documented for simplicity.

Generic Codecs

These are the generic codec APIs:

PyObject *PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)

REME: #7495] A . Part of the Stable ABI. Create a Unicode object by decoding size bytes of the encoded string
s. encoding and errors have the same meaning as the parameters of the same name in the st r () built-in function.
The codec to be used is looked up using the Python codec registry. Return NULL if an exception was raised by the
codec.

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

RWEME: #FHeg5] A . Part of the Stable ABIL Encode a Unicode object and return the result as Python bytes object.
encoding and errors have the same meaning as the parameters of the same name in the Unicode encode () method.
The codec to be used is looked up using the Python codec registry. Return NULL if an exception was raised by the
codec.

UTF-8 4mfiRi52s

PAR 2 UTF-8 #afiifidak APL:

PyObject *PyUnicode_DecodeUTF 8 (const char *s, Py_ssize_t size, const char *errors)
RWEE: #7495 A . Part of the Stable ABI. Create a Unicode object by decoding size bytes of the UTF-8 encoded
string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py _ssize_t size, const char *errors, Py_ssize_t
*consumed)

REME: #4895 A . Part of the Stable ABL If consumed is NULL, behave like PyUnicode_DecodeUTFS8 ().
If consumed is not NULL, trailing incomplete UTF-8 byte sequences will not be treated as an error. Those bytes
will not be decoded and the number of bytes that have been decoded will be stored in consumed.

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

REME: #4953 A . Part of the Stable ABL. Encode a Unicode object using UTF-8 and return the result as Python
bytes object. Error handling is “strict”. Return NULL if an exception was raised by the codec.
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const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
Part of the Stable ABI since version 3.10. Return a pointer to the UTF-8 encoding of the Unicode object, and store
the size of the encoded representation (in bytes) in size. The size argument can be NULL; in this case no size will
be stored. The returned buffer always has an extra null byte appended (not included in size), regardless of whether
there are any other null code points.

In the case of an error, NULL is returned with an exception set and no size is stored.

This caches the UTF-8 representation of the string in the Unicode object, and subsequent calls will return a pointer
to the same buffer. The caller is not responsible for deallocating the buffer. The buffer is deallocated and pointers
to it become invalid when the Unicode object is garbage collected.

3.3 Bl Tge.
T 3.7 B ¥ The return type is now const char * rather of char *.
TE 3.10 iR §¢: This function is a part of the limited API.

const char *PyUnicode_AsUTF8 (PyObject *unicode)
As PyUnicode_AsUTF8AndSize (), but does not store the size.

3.3 Bl Tge.
T 3.7 R B ¥R The return type is now const char * rather of char *.

UTF-32 Codecs

These are the UTF-32 codec APIs:

PyObject *PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)

RWEE: #8975 . Part of the Stable ABL Decode size bytes from a UTF-32 encoded buffer string and return
the corresponding Unicode object. errors (if non-NULL) defines the error handling. It defaults to ”strict”.

If byteorder is non-NULL, the decoder starts decoding using the given byte order:

*byteorder == -1: little endian
*byteorder == 0: native order
*pbyteorder == 1: Dbig endian

If *byteorder is zero, and the first four bytes of the input data are a byte order mark (BOM), the decoder
switches to this byte order and the BOM is not copied into the resulting Unicode string. If *byteorderis -1 or
1, any byte order mark is copied to the output.

After completion, *byteorder is set to the current byte order at the end of input data.
If byteorder is NULL, the codec starts in native order mode.
Return NULL if an exception was raised by the codec.
PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

BREME : F845| A . Part of the Stable ABI. If consumed is NULL, behave like PyUnicode_DecodeUTF32 ().
If consumed is not NULL, PyUnicode_DecodeUTF32Stateful () will not treat trailing incomplete UTF-
32 byte sequences (such as a number of bytes not divisible by four) as an error. Those bytes will not be decoded
and the number of bytes that have been decoded will be stored in consumed.

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
BEE: #8451 .. Part of the Stable ABI. Return a Python byte string using the UTF-32 encoding in native

byte order. The string always starts with a BOM mark. Error handling is “strict”. Return NULL if an exception
was raised by the codec.
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UTF-16 Codecs

These are the UTF-16 codec APIs:

PyObject *PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)

BEME: #8951 A . Part of the Stable ABIL Decode size bytes from a UTF-16 encoded buffer string and return
the corresponding Unicode object. errors (if non-NULL) defines the error handling. It defaults to “strict”.

If byteorder is non-NULL, the decoder starts decoding using the given byte order:

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

If *byteorder is zero, and the first two bytes of the input data are a byte order mark (BOM), the decoder
switches to this byte order and the BOM is not copied into the resulting Unicode string. If *byteorderis -1 or
1, any byte order mark is copied to the output (where it will result in either a \ufeff or a \uf f fe character).

After completion, *byteorder is set to the current byte order at the end of input data.
If byteorder is NULL, the codec starts in native order mode.
Return NULL if an exception was raised by the codec.
PyObject *PyUnicode_DecodeUTF16Stateful (const char *s, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

REME : #7449 5] A . Part of the Stable ABI. If consumed is NULL, behave like PyUnicode_DecodeUTF16 ().
If consumed is not NULL, PyUnicode_DecodeUTF16Stateful () will not treat trailing incomplete UTF-
16 byte sequences (such as an odd number of bytes or a split surrogate pair) as an error. Those bytes will not be
decoded and the number of bytes that have been decoded will be stored in consumed.

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
BEE: #8951 8. Part of the Stable ABL Return a Python byte string using the UTF-16 encoding in native

byte order. The string always starts with a BOM mark. Error handling is “strict”. Return NULL if an exception
was raised by the codec.

UTF-7 Codecs

These are the UTF-7 codec APIs:

PyObject *PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)

RWEE: #8975 A . Part of the Stable ABIL Create a Unicode object by decoding size bytes of the UTF-7 encoded
string 5. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)
BEME: #8975 . Part of the Stable ABL If consumed is NULL, behave like PyUnicode_DecodeUTF7 ().
If consumed is not NULL, trailing incomplete UTF-7 base-64 sections will not be treated as an error. Those bytes
will not be decoded and the number of bytes that have been decoded will be stored in consumed.
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Unicode-Escape 4gfi#t52%

These are the “Unicode Escape” codec APIs:

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
B EME : #8495] B . Partof the Stable ABL Create a Unicode object by decoding size bytes of the Unicode-Escape
encoded string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

BRWEME: #7495 A . Part of the Stable ABI. Encode a Unicode object using Unicode-Escape and return the result
as a bytes object. Error handling is "strict”. Return NULL if an exception was raised by the codec.

Raw-Unicode-Escape Codecs

These are the "Raw Unicode Escape” codec APIs:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
RWEE: #8935 A . Part of the Stable ABI. Create a Unicode object by decoding size bytes of the Raw-Unicode-
Escape encoded string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
RWE A #8951 A . Part of the Stable ABIL Encode a Unicode object using Raw-Unicode-Escape and return the
result as a bytes object. Error handling is "strict”. Return NULL if an exception was raised by the codec.

Latin-1 Codecs

These are the Latin-1 codec APIs: Latin-1 corresponds to the first 256 Unicode ordinals and only these are accepted by
the codecs during encoding.
PyObject *PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
R EME: #7695 F . Part of the Stable ABI. Create a Unicode object by decoding size bytes of the Latin-1 encoded
string s. Return NULL if an exception was raised by the codec.
PyObject *PyUnicode_AsLatinlString (PyObject *unicode)
B #4951 . Part of the Stable ABIL. Encode a Unicode object using Latin-1 and return the result as
Python bytes object. Error handling is "strict”. Return NULL if an exception was raised by the codec.

ASCII Codecs

These are the ASCII codec APIs. Only 7-bit ASCII data is accepted. All other codes generate errors.

PyObject *PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
REME: #8951 A . Part of the Stable ABI. Create a Unicode object by decoding size bytes of the ASCII encoded
string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

REME: #7695 F . Part of the Stable ABI Encode a Unicode object using ASCII and return the result as Python
bytes object. Error handling is "strict”. Return NULL if an exception was raised by the codec.
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Character Map Codecs

This codec is special in that it can be used to implement many different codecs (and this is in fact what was done to
obtain most of the standard codecs included in the encodings package). The codec uses mappings to encode and
decode characters. The mapping objects provided must support the __getitem__ () mapping interface; dictionaries
and sequences work well.

These are the mapping codec APIs:
PyObject *PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const char
*errors)
RWEME: #0935]| Bl . Part of the Stable ABL Create a Unicode object by decoding size bytes of the encoded string

s using the given mapping object. Return NULL if an exception was raised by the codec.

If mapping is NULL, Latin-1 decoding will be applied. Else mapping must map bytes ordinals (integers in the range
from 0 to 255) to Unicode strings, integers (which are then interpreted as Unicode ordinals) or None. Unmapped
data bytes -- ones which cause a LookupError, as well as ones which get mapped to None, OXxFFFE or '\
ufffe', are treated as undefined mappings and cause an error.

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
RWEE: #8495 B . Part of the Stable ABI. Encode a Unicode object using the given mapping object and return
the result as a bytes object. Error handling is “strict”. Return NULL if an exception was raised by the codec.

The mapping object must map Unicode ordinal integers to bytes objects, integers in the range from 0 to 255 or
None. Unmapped character ordinals (ones which cause a LookupError) as well as mapped to None are treated
as “undefined mapping” and cause an error.

The following codec API is special in that maps Unicode to Unicode.

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
BEME: #Ha95| . Part of the Stable ABI Translate a string by applying a character mapping table to it and
return the resulting Unicode object. Return NULL if an exception was raised by the codec.

The mapping table must map Unicode ordinal integers to Unicode ordinal integers or None (causing deletion of
the character).

Mapping tables need only provide the __getitem__ () interface; dictionaries and sequences work well. Un-
mapped character ordinals (ones which cause a LookupError) are left untouched and are copied as-is.

errors has the usual meaning for codecs. It may be NULL which indicates to use the default error handling.

MBCS codecs for Windows

These are the MBCS codec APIs. They are currently only available on Windows and use the Win32 MBCS converters
to implement the conversions. Note that MBCS (or DBCS) is a class of encodings, not just one. The target encoding is
defined by the user settings on the machine running the codec.

PyObject *PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)

BEME: #4935 A . Part of the Stable ABI on Windows since version 3.7. Create a Unicode object by decoding
size bytes of the MBCS encoded string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME: #eg 51 A .. Part of the Stable ABI on Windows since version 3.7. If consumed is NULL, behave like
PyUnicode_DecodeMBCS (). If consumed is not NULL, PyUnicode_DecodeMBCSStateful () will
not decode trailing lead byte and the number of bytes that have been decoded will be stored in consumed.
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PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
RWEME: #8495 A . Part of the Stable ABI on Windows since version 3.7. Encode a Unicode object using MBCS
and return the result as Python bytes object. Error handling is “strict”. Return NULL if an exception was raised by
the codec.

PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)

BREME: #4895 B . Part of the Stable ABI on Windows since version 3.7. Encode the Unicode object using the
specified code page and return a Python bytes object. Return NULL if an exception was raised by the codec. Use
CP_ACP code page to get the MBCS encoder.

3.3 B

Methods & Slots

HESELER

The following APIs are capable of handling Unicode objects and strings on input (we refer to them as strings in the
descriptions) and return Unicode objects or integers as appropriate.

They all return NULL or —1 if an exception occurs.

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)

BREME: #4895 A . Part of the Stable ABIL Concat two strings giving a new Unicode string.

PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)

RWEME: #4951 8 . Part of the Stable ABL Split a string giving a list of Unicode strings. If sep is NULL, splitting
will be done at all whitespace substrings. Otherwise, splits occur at the given separator. At most maxsplit splits will
be done. If negative, no limit is set. Separators are not included in the resulting list.

PyObject *PyUnicode_Splitlines (PyObject *s, int keepend)

BEE: #4451 B . Part of the Stable ABIL Split a Unicode string at line breaks, returning a list of Unicode
strings. CRLF is considered to be one line break. If keepend is 0, the line break characters are not included in the
resulting strings.

PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)

BREME: #eg5] A .. Part of the Stable ABI. Join a sequence of strings using the given separator and return the
resulting Unicode string.

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
Fart of the Stable ABIL Return 1 if substr matches str[start:end] at the given tail end (direction == -1
means to do a prefix match, direction == 1 a suffix match), 0 otherwise. Return —1 if an error occurred.

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)

Fart of the Stable ABI. Return the first position of substr in st r [start : end] using the given direction (direction
== 1 means to do a forward search, direction == —1 a backward search). The return value is the index of the first
match; a value of —1 indicates that no match was found, and -2 indicates that an error occurred and an exception
has been set.

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)

Part of the Stable ABI since version 3.7. Return the first position of the character chin str [start :end] using
the given direction (direction == 1 means to do a forward search, direction == —1 a backward search). The return
value is the index of the first match; a value of —1 indicates that no match was found, and —2 indicates that an error
occurred and an exception has been set.

3.3 B fE.

T 3.7 U PR start and end are now adjusted to behave like str [start:end].
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Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)

Fart of the Stable ABI. Return the number of non-overlapping occurrences of substr in str[start:end].
Return -1 if an error occurred.

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
BRWEMA: #Ha95]1 A . Part of the Stable ABI. Replace at most maxcount occurrences of substr in str with replstr
and return the resulting Unicode object. maxcount == —1 means replace all occurrences.

int PyUnicode_Compare (PyObject *left, PyObject *right)

Part of the Stable ABI. Compare two strings and return —1, 0, 1 for less than, equal, and greater than, respectively.
This function returns -1 upon failure, so one should call PyErr Occurred () to check for errors.

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)

Fart of the Stable ABI. Compare a Unicode object, uni, with string and return -1, 0, 1 for less than, equal, and
greater than, respectively. It is best to pass only ASCII-encoded strings, but the function interprets the input string
as ISO-8859-1 if it contains non-ASCII characters.

This function does not raise exceptions.
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
BEME: #4951 A . Part of the Stable ABL X}~ Unicode FEAF R PUAT & HBH IR A DA N H2Z —:
e NULL in case an exception was raised
e Py_Trueor Py_False for successful comparisons
e Py _NotImplemented in case the type combination is unknown
Possible values for op are Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT,and Py_LE.
PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
BEME: #a95]1 . Part of the Stable ABI. Return a new string object from format and args; this is analogous

o

to format % args.

int PyUnicode_Contains (PyObject *container, PyObject *element)

Fart of the Stable ABI. Check whether element is contained in container and return true or false accordingly.
element has to coerce to a one element Unicode string. —1 is returned if there was an error.

void PyUnicode_InternInPlace (PyObject **string)

Part of the Stable ABI. Intern the argument *string in place. The argument must be the address of a pointer variable
pointing to a Python Unicode string object. If there is an existing interned string that is the same as *string, it sets
*string to it (releasing the reference to the old string object and creating a new strong reference to the interned string
object), otherwise it leaves *string alone and interns it (creating a new strong reference). (Clarification: even though
there is a lot of talk about references, think of this function as reference-neutral; you own the object after the call
if and only if you owned it before the call.)

PyObject *PyUnicode_InternFromString (const char *v)

# B {4 #4435 . Part of the Stable ABL. A combination of PyUnicode FromString () and
PyUnicode_InternInPlace (), returning either a new Unicode string object that has been interned, or
a new (“owned”) reference to an earlier interned string object with the same value.
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8.3.4 LMK

type PyTupleObject
XANPyobject HFREFE— Python TN 4 .
PyTypeObject PyTuple_Type

Part of the Stable ABL Py TypeObject LB FE— Python JLZHZER | X 5 Python ZH I tuple 52
LGNSR R

int PyTuple_Check (PyObject *p)

WA p J2—A> tuple X5 tuple ARG S MR [0 B . 1R AU 2 AT -
int PyTuple_CheckExact (PyObject *p)

W p Jg—A> tuple X RAEAZ tuple AR T2 AU RSB Wk o] LB . HeR AR @ 2 AT

PyObject *PyTuple_New (Py_ssize_t len)

BEME: #9751 Fl. Part of the Stable ABL B{INIFR [0 —ANF I TCANT S, KK len, 4G IR [A]
NULL,

PyObject *PyTuple_Pack (Py_ssize_tn, ...)

BwEME: #a9 3| . Part of the Stable ABL J{I B3R [B] — A B G X 5, K/NA no, KIEATIR
Bl NULL. JTZEA) 44k Ky 48 1a] Python Xf R J54E n A~ C 24, PyTuple_Pack(2, a, b) Al
Py_BuildValue (" (00)", a, b) H%,

Py_ssize_t PyTuple_Size (PyObject *p)

Part of the Stable ABL FRIFE M) TCA X RINTEEE, TR EHZITHIY RN
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)

REITCH p (0N, EAUNEE NULL 3 g — o4l A ETHHRR A
PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)

Bl A9 3I A . Part of the Stable ABL iR [H] p BT 48 i G4 (T pos AT S, ANSR pos R fi
EEGHE B VSR, Wk FE NULL 5% #—4> IndexError ## .

PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEfa: A3, KT PyTuple GetItem(), HAKEILSH.

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
RwEMA: #4471 M. Part of the Stable ABL iR[n] p B4 1] () TCLHII M low B| high BT R, BB TER MU
&[] NULL. X547 Python ik p [low:high] . ASZFRMITCHREIHTERT].

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

Part of the Stable ABL 7E p 45 [ ) U411 pos FEEIHAXIRR o (951 M. MEHIRHR I 05 2R pos #FE,
NEgME -1, HHHE—4 IndexError FH .

il MRS B XFo BTN, HFEFRITAF EAEZE MO B A H G .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
KT ryTuple_setTtem(), {HAIATHRIGHE, I HBZ R =PRI T4 .

FiE XS G0 o BB, HE, ASPyTuple SetItem() A, B RE&EFXS
TR RS JCA LT pos A7 B RIATA 5| Ao it -
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int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

ATPAHI T REE TR RN newsize X532 TTH BB K EE . PRI BOA A A TZZR), BT AUE XS
AE—AG B, AR E. RTTHC SRR HABT S g | H, AR . JoifE
a B aalKEg . WERESHESIHTTHIFRE— M FTH, RaEaRi. mEIEHRMA 0 . %
Frm AR AR E *o IS5 FAERF 5 W R EC s EAR R . QR T *p SIS, WEAET
o Ay . ARG, AR -1, ¥ *p KB N NULL, H5|& 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)

BREME: #FHe95| B . Part of the Stable ABL M4 desc H ERA I — NS TE )28 R Brk.
T PAMF I Py St ruct Sequence_ New () B4 B AFIH L6 .

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 .
3.4 e
type PyStructSequence_Desc
Part of the Stable ABI (including all members). & B0 2 4504 5 28809 6 & .
const char *name
SR PP B A R -
const char *doec
T TSR SCR AT R I R BT B DA NULL SR 220
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

Part of the Stable ABI (including all members). iR GEH FH ) —AF B . BT 4575 2 A e A s dy
By, R ETA FE R ERIERR Pyobject*, PyStructSequence_Desc Wfields B4 RIZRG| M
FE T RS 78 B 2 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
Part of the Stable ABI since version 3.11. “F B2 W ERRE R AR LIRS
16 3.9 MU XAKBCM char * B,
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PyObject *PyStructSequence_New (PyTypeObject *type)

B oW A # ey 3] A.  Part of the Stable ABL ] B type ) SZ i, % 5% il @b
HPystructSequence NewType () G,

;:\H

fif

PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BwEME: ENFIA . Part of the Stable ABL 3R [ p Frig 1A S5 FH T, (LT pos ALRIXT SR . AFRE
PTG

PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: A5 . PyStructSequence GetItem () WEIRA,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

Part of the Stable ABL X545 74 p K 5| pos /e F B B NME 0. HPyTuple SET_ITEM() —Ff,
B AT HEFE AR LB

Frik: XAEE BT TR o 5.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
KT PyStructSequence_SetItem(), {BRH LI R — AN EE S ER R

Friks XAREC BT TR o 5.

8.3.6 XKW

type PyListObject
XA C R Pyobject B TIBUAFE—1 Python 51| A5
PyTypeObject PyList_Type

Part of the Stable ABL X 2/N@ T PyTypeobject {3 Python ¥ FE2EHI 5L MK, HF Python 2 & AIZE
B list @f—X4,

int PyList_Check (PyObject *p)

MR p g —A> list AR B list JEA Y TR SRR M B E . B EUR 2 2 T
int PyList_CheckExact (PyObject *p)

R p Jg—A> list RRAEA I list JEAURYTRAURY SLHINNR A B . IR B e 2 BT .
PyObject *PyList_New (Py_ssize_t len)

BEME: #a95|A . Part of the Stable ABL B IR [1]— AN BEH len (535, 23R [A] NULL.

/A Y len KT B, B M) R L0 H ¥ NULL. HGAR R BE A ZEL C R
¥ pPysequence_SetTtem() WIS APl siE ] C lEkPyList_SetItem () YA W H % E N E
SEXRFG N Python AR A FFiX X4

Py_ssize_t PyList_Size (PyObject *list)

Part of the Stable ABIL. 1& [1] list WPHFEXTR K E; XETEFNFTRIEA len (1ist) o
Py_ssize_t PyList_GET_SIZE (PyObject *list)

RUTrPyList_size (), [H@RAFHEBAGH .

8.3. FFIIMZR 149



The Python/C API, %% 3.12.0rc3

PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)

BEME: EANBY5 . Part of the Stable ABL 1R[] list Fir #5105\ F2vf index {18 _FXT 5% . (Vi EHLH
R Tﬁ%/\kﬁﬂ%ﬂi% AT G QIR index 8 H 15 (<0 or >=len(list)), Wik [F] NULL Hf- 15 &

IndexError HH .
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
BEME: EAFIA. KT PyList_GetItem(), {HRAHHRKGN .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL 5| FHRG| K index I N item. JHINTFIRE] 0. U5 index #8 H 75 Fl DU 3% 1]

-1 X E IndexError B,

ks R “fiE” — AR iem (5 EFEDNP R R 2RO E FMEASEBTIE.

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, P)‘Object *0)

AR (Y 22 AR Py List_SetTtem (). Xl H HAGH T B3 b 2w 5A WA 1AL B JEAT1H
o

ik %ES ik X item W51, H5PyList_SetItem() AREIFREE RE& EFIHEMHE
B HMGI N AE list 1 i 08 ERAEAT S| BBk %

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL ¥q-45H item 45 A\ B3 list &5 |5 index Z M B . W BEPEFRE 05 WREAR
FIHMER A -1 FEE— DN RE. MY T list.insert (index, item).,

int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL KfXf 42 item USINENHFR list WA . QAR MIPRERE] 05 A0 MR [m] -1 I
WE— IR, 24T list.append (item).

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
BEME: #e951 M. Part of the Stable ABL 3R [a]—NXFRINFR, E list 40T low 1 high 218 F%F
%o QR EINGER ] NULL MB35 4T list [low:high]. RNREFMINEXRBEHITRG].

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
Part of the Stable ABL K list 24 low 5 high Z Q10 Y) 3N itemlist (INZ . FH24TF 1list [low:high]
= itemlist, itemlist W] DAy NULL, FRBUEN—A250F% (MERYIA) o BShit&IE o, R &
Ml -1, XHERZREMINR K RHITRE] .

int PyList_Sort (PyObject *list)
Part of the Stable ABL X list H1 ) 4% H AT IR HIHET . BEIEHRE 0, eItk o XEEMT list.
sort ().

int PyList_Reverse (PyObject *list)
Part of the Stable ABL X list H11¥) 5% H #-A7 i Hb [ % . bR [E] 0, IR o XEEMTF list.
reverse ().

PyObject *PyList_AsTuple (PyObject *list)

B E: #ey5| . Part of the Stable ABL & AH TN G, s st NS E0T
tuple (list),
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8.4 FIAMR
8.4.1 FHIUR

type PyDictObject

XANPyobject HFRBE—> Python FHXIR .
PyTypeObject PyDict_Type

Part of the Stable ABL. Python “FHLKAIF IR K Py Typeobject [SEH]. %5 Python |2 ) dict s24H

[FIRIXT 4R
int PyDict_Check (PyObject *p)

MR p @ —A> dict MR ECE dict 840 5 FE AR S R B B . IR EUE 2 2 AT .
int PyDict_CheckExact (PyObject *p)

WA p 22—~ dict MZEAIE dict 2RI FRUF L NGR U EAE . IR E0E 2 2 AT -
PyObject *PyDict_New ()

BEE: #a93| B . Part of the Stable ABL 3R [A]—/NHi 23 7ML 2GR [F] NULL,

PyObject *PyDictProxy_New (PyObject *mapping)

BEE: #a35] Jﬂ Part of the Stable ABL ik [f] types.MappingProxyType %4, HTFi&flHhir =R
BEAT AW o 33038 5 I T-0 @ I AR 118 il B AR A Yy

void PyDict_Clear (PyObject *p)
Part of the Stable ABL. {545 A 5 L4 BT A7 BB 0T

int PyDict_Contains (PyObject *p, PyObject *key)
Part of the Stable ABL #ii3& key @M AL ETET M p hro AR key VL F p (FE—20, WREN 1, A5 05 (A
0. &[] -1 FIRhifh. X4F[FT Python KikHK key in p.

PyObject *PyDict_Copy (PyObject *p)

B fh: #ey51 A . Part of the Stable ABIL & [1]-55 p {54 [F] S (EDUH AT 4L

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABL {§i [l key YE J 5% val 3 ANFH p. key W90 Khashable; TR ZE, WK &
TypeError., MIIEHRE 0, JeimtizE -1, K @( A MR val 1951 1

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
Part of the Stable ABL X 5PyDict_SetItem() fH[E], {H key #{5E M const char* UTF-8 4%
FHAH, MAE PyObject*,

int PyDict_DelItem (PyObject *p, PyObject *key)
Part of the Stable ABL 4 [& 57 p Wil h key 145 H . key W7 Ehashable; ﬂﬂﬁ'ﬁfzg, J”U%%'[ K
TypeError. WIRTFHHEA key, W5 % KeyError. MIIHHR[E 0 B0 RIUHTR

int PyDict_DelItemString (PyObject *p, const char *key)
Part of the Stable ABL. X 5PyDict_DelItem() #i[al, 18 key #{$5F 5 const char* UTF-8 4]
FATH, MAZ PyObject*,

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

BEME: NS5 A .. Part of the Stable ABL. ML p IR B DA key MEEIRT 2 . TSRS key NIFAE
B A B E— A WER [B] NULL,
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ik FEVM _hash O Ml _eq () J7 iKWY SR ORE B B G0 2w, B LT

HPyDict_GetItemWithError () HE.

e 3.10 JOE W FEARERGIL B O0 N I 1 e APT R P g s S R T e ir . BAE A PRI
PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
B B AAGFI A . Partof the Stable ABL PyDict_GetItem() HIZER, BEASRIESEE. Y5YE
KAERPRFIR ] NULL JF HAE 4. AR FAENR ] NULL #Eﬁiauﬁ~4\%‘%
PyObject *PyDict_GetItemString (PyObject *p, const char *key)

BEME: B A . Part of the Stable ABL X 5PyDict_GetItem() —#E, {H key 2H— const
char* UTF-8 4gfilb i FA7 R4 E W), A PyObject*,

W FEW A _hash__ O Ml __eq () Uy kI EH AE Q) G B ostr X 40 A &
AW B W R M W, B L i PyDict_GetTtemWithError () MM KA O
W) PyUnicode FromString () key.

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
BEME: AT A, XER Python 2 dict.setdefault () —Ff. UL key T?T, BRI
Tt p BNV EE . AREAFAE, E2HIE defaultob) *ﬁ.?ﬁ‘a/\# 8] defaultobj . XA~ PREUATTIA
key WAy BREC—UC, TS @AE A HFNE AR BT
3.4 Bl hg
PyObject *PyDict_Items (PyObject *p)
BEME: #8951 A . Part of the Stable ABL i& [l — AN & F L g S Py Li st Object,
PyObject *PyDict_Keys (PyObject *p)
BEME: #ag5| A . Part of the Stable ABL 3R [A]—/Mu & 8 b frG 5 (keys) [Py ListObject,
PyObject *PyDict_Values (PyObject *p)
REME: #a951 A . Part of the Stable ABL & [f]—AMu &7 Bt firf (. (values) Py ListObject.,
Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL & [1]“F B H &, S5 T8 p 1] Len (p)
int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

Part of the Stable ABL 35408 p F G T A BEAT . 25— R IA I L R BT LR 2 B, il ppos P51
)Py _ssize_t Wb} %E%Jﬂln%?%l 05 ZPRECR 7 I RSB XTR B EAA, — BT B AR R
R EENLR MR . TS pkey Fl pvalue |3 244815] PyObject* A8&, BEATRE 3 BIH H AEA SEAIE R IH
78, BEWATPAN NULL. ST AR B TS| AR B . ppos TEIEARIA B R . "B ME
FORNEBFHLER P e i, H iR TR MmER, H it Rt REL:.

B

J

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
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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 (0) ;
return -1;
}
Py_DECREF (0) ;

}

int PyDict_Merge (PyObject *a, PyObject *b, int override)

Part of the Stable ABL XU X4 b BEATIAA, RREE(EXBINE) T8 a. b AT AR — AT, BUfEfiy 52
ffPyMapping Keys () flPyObject _GetItem() XS . W override JyEUH, WIARTE b 43
FATF SN @ v AR A A B SRR 4, 5 AIERAE a rP s A [ B U U2 R SR . 24
IR A 0 B 5 | K R m -1,

int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABL X 5 C ¥ #j PyDict_Merge(a, b, 1) —#f, WZE{lT Python H ] a.
update (b) , ZEHIFETPyDict_Update () FEH A SHBA keys” JE MR A 2 AR 2] 25 A SE(E
XPRF . 2SR ] 0 B 5] K ik ml -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq?2, int override)
Part of the Stable ABL $f seq2 " SAEN BT B A I B F M a. seq2 iU A A B 2 1 VR RN
MITCR AT IEARTR . UAAEER RYBES, AR override AR J5 th BRI BEE ) o 24 )2l ip iz ] O =l
HAG KRR -1 S Python fURY (IR [EMERRSN)

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 .

3.12 FrH e
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,

3.12 Frie.
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

3.12 FrH .
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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
ORI AR TR T o P IR B2 C O LS I i . IR IR [A] 0, H i ] -1,
3.12 Hihi o RE.

type PyDict_WatchEvent
i DA AT GE 1Y) 57 Hi U R 8% 25 F 4H W i M 4%: PyDict_EVENT_ADDED, PyDict_EVENT_MODIFIED,

PyDict_EVENT_DELETED, PyDict_EVENT_CLONED, PyDict_EVENT_CLEARED 57
PyDict_EVENT_DEALLOCATED,

3.12 FiHIIfE.

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,

AEREA IR P REC A BE T AR PR S . FEBUHEOL T, IR MR 0] 0 F SR BLE IR AY 57
R [ ] AR SR AT A TS B APL BRAFE SRR 2 RS, HHER [ Z
HITRE & .

312 iR TR

8.4.2 REWMR

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

Part of the Stable ABL. XJ/&—4~PyTypeObject 5Lfll, F/n Python set 2%,
PyTypeObject PyFrozenSet_Type

Part of the Stable ABL X 2&—/PyTypeObject S|, %/~ Python frozenset 287,

AN RBUAS A 8 TG AL Python X RAYFREE. MBI, X LAY it ok B thE ) L B W i ALY Python
X5

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
17

int PySet_CheckExact (PyObject *p)
TR p 2 —A> set MGEANZHFIEBIPSLHINLR E B . HREE 2 2 AT
3.10 Fr 2 fie

int PyAnySet_CheckExact (PyObject *p)
W p Z—A> set B frozenset XFGAHANZILF IR LHINGR M EAE . IR ECEE 2 M PAT

int PyFrozenSet_CheckExact (PyObject *p)
W p J2—A> frozenset XZHNEH A SLHINLR B EE . SEeR & 2 BT

PyObject *PySet_New (PyObject *iterable)
BREME: #8951 A .. Part of the Stable ABL iR [B]—/N#) set, H AL iterable FriR Bl ST 4 . iterable
A[PAKH NULL F/RBI8— S S E G . MIIEHR R ES, KIMEHRE NULL. 415 iterable 55 P
EARRAIEHRRIMG % TypeError. ML ﬂ%?%)ﬂ A (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEME: #hy 3| A . Part of the Stable ABL & [a]|—/NF frozenset, H 4 iterable ik [ INT 4 .
iterable T] PASK) NULL R QI — DT SRS E G . IR EUE ARG R, RO IR A NULL. 0
R iterable SEPr FAEATIERXI L NG| K TypeError,

TN RN 2238 T set B frozenset AYSEHIEGE LR A LG .

Py_ssize_t PySet_Size (PyObject *anyset)
Part of the Stable ABL 1&[H] set B frozenset XRMKF. &[T len (anyset) . IR anyset N2
set, frozenset B{H TRAWLH|, N<H| % SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
TIAW PySet _Size (), AHFHHRKN .

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABL WIRAREINR[E 1, GORARILEINGERE 0, 4uEE| R WERE -1, 5 Python
__contains__ () F¥EARE, ZEREAS HEGEA TG I E SRR TREEE G W key 2
AN WA R RN 5] K& TypeError, WM anyset Nj& set, frozenset S HFIRBMSLFIN] 25| K&
SystemError,

int PySet_Add (PyObject *set, PyObject *key)

Part of the Stable ABL 3l key |—1~ set SEf. W] T frozenset SLf| (5PyTuple _SetTtem()
[ 2Ll 2 Ak B o W] R A 28 I R 45 4 S e A T 4 HAB A RS 2 R S 28 iafE) « iR [H]
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O T I —L. 15 key Hy R AU M A5 % TypeError, WIALAM K FINES| %
MemoryError, UM set i set BiHEHTRAALFINESE| & SystemError.,

THNRECEH T set sHFRB LG, (HAWHT frozenset s -FAAIM LA,

int PySet_Discard (PyObject *set, PyObject *key)

Part of the Stable ABL qALHR 2N H- T MMERNGR ] 1, QAR (JoHfE) WERIE 0, An iS4 RN iR
[\l -1, SFAEEREAST| K KeyError, W key AT S X% NE] % TypeError., 5 Python
discard () AR, ZEREAS B IR T A I E SRR RS E G . W ser g set
o H PR LB 45| & SystemError,

PyObject *PySet_Pop (PyObject *set)

Bl #a95| B . Part of the Stable ABL 3R [0] set FATBEXTRAHEIH, HM set PREBRIZETS. &
TR B NULL, AR A A AN L5 K KeyError, W set g set B FIRB LA 5] %

SystemError,
int PySet_Clear (PyObject *set)
Part of the Stable ABI. i 23 PG S LY BT A SE(E T .

8.5 Function %%

8.5.1 Function %%

A —LEFFE T Python pREIAY R AL .
type PyFunctionObject
TR C gh A
PyTypeObject PyFunction_Type
XRE— " PyTypeObject SEfBFH3E/R Python BREZETL., ‘BEfE N types.FunctionType [a] Python £
I RATF
int PyFunction_Check (PyObject *0)

ﬂn%om~/\@&ﬁ%(;’éﬁéﬁpﬁunctlon Type) MR EAE . SN NULL, ILERELR 24
BT

PyObject *PyFunction_New (PyObject *code, PyObject *globals)

BEE: Fegil A . RE SRS code KELRHREN S . globals W E—A~ 74, ZeREAT AT
I 4 JR) A H

PR I SCRY ?ﬁ“% R MACTD X S 2B . __module_ 2 M\ globals HHEELT) . 235 defaults,
annotations fI closure g% NULL. __ qualname__ # K- S5CAEXT A ) co_qualname FBeAH R HI{H

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

Befa: #FHey5l A, FlPyFunction New (), {Hif RVF & E BREN S __qualname_ JEMH.
qualname ¥ >4 52—~ unicode X4 8 NULL; ﬂﬂ%m NULL, W _ qualname_  J@M&wiik 5%
5 co_qualname “FEOHH R HIME .

3.3 Fri e
PyObject *PyFunction_GetCode (PyObject *op)

BEME: AAFA . RS BTG op RERHIAIDXS SR .
PyObject *PyFunction_GetGlobals (PyObject *op)

S AR R . RIS S fop* HII AT L.
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PyObject *PyFunction_GetModule (PyObject *op)
BEME: NI FIR . A EREONS op B __module_ JEVEIR Bl—Aborrowed reference.. AEW LA NULL.
A — M SR PRI AT ER, (HA] DA Python AU SCAH AR M 42 o
PyObject *PyFunction_GetDefaults (PyObject *op)
BEME: AT R RIS op S EEOAME. XA — S HOTdlsl NULL.
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
HERET S op BB SHERIME. defaults /51 Py_None 5{—4~7t4l.
RIGISG| % SystemError FE IR -1 .
void PyFunction_SetVectorcall (PyFunctionObject *func, vectorcallfunc vectorcall)
BEE2H 7 BRBON S func |1 vectorcall 7B,
ek [ APT 9 LR B A 0T (BRIA) vectorcall BRELIIATH !
3.12 B RIIBE.
PyObject *PyFunction_GetClosure (PyObject *op)
B EANGFIR . IR EERE] A G op B XA PASE NULL 5 cell X4 7TA .
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BB R R EON G op B L. closure ALK Py_None By cell X4 1) TT4 .
KRG % systemError EHFHIRE -1 .
PyObject *PyFunction_GetAnnotations (PyObject *op)
BEME: AT REEREON S op BIBRHE . XA AR — AN AR F I EL NUL L,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BEE RS op WIFRTE . annotations W55 R — 47815, Py_None,
KIGI5FI % systemError iR -1 .
int PyFunction_AddWatcher (PyFunction_WatchCallback callback)
M callback V52 24w {25 ) pRB LA - aR o] — ATt 4y pyFunction_ClearWatcher () )
D, WERHHETR (A £l I HEILES D), Wkl -1 HEE— .
312 B RIBE.
int PyFunction_ClearWatcher (int watcher_id)

WO Y Hl M OB 2% £ Z Bl M Clear watcher identified by previously returned from
PyFunction_AddWatcher () i& 8| ) B watcher_id FihrHng WAL g8, MEUEFR B 0, =iFE &4
B (HLan4 45 1Y watcher_id KAGAM) R -1 FFRE—AFH.

3.12 FiHIHE.

type PyFunction_WatchEvent

mPAN WORE RO OB O S R W M % - PyFunction_EVENT_CREATE
- PyFunction_EVENT_DESTROY - PyFunction_EVENT_MODIFY_CODE -
PyFunction_ EVENT_MODIFY_DEFAULTS - PyFunction_EVENT_MODIFY_KWDEFAULTS

3.12 i HE.

typedef int (*PyFunction_WatchCallback)(PyFunction_WatchEvent event, PyFunctionObject *func, PyObject
*new_value)

PRSI0 HE AL 1 o A bR KA R 2
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N5 event °f PyFunction_EVENT_CREATE B{ PyFunction_EVENT_DESTROY M| new_value 5
NULL. FEHABIEILR, new_value X5 A5 SO J@HFEA — 48 M ZARFELE func T BB borrowed

reference.
WA AT DA A AN BEIB 2L func: SXBHCRT BEELA A AT HURIBSEE , A5 TR .

IR event J& PyFunction_ EVENT_CREATE, WNZEIHSTE func 58 MPIIGR M I8 AT . 7R
MAEOL T, RBIHSAERS func FATIBBCZ A AR, XFERE R DMGHE fune Z BIARZS . W4 W g
PRI S A RGBT AR . RS B0 TR R AR AT S . B SRARIEAS [ (e A b e 3 2
FEAE AT B B T AT AR AL, (2 B ARz 7Y Python RS 1E L.

IR event j& PyFunction EVENT_DESTROY, WIYE[FI{EH 52—~ BIRE 6 B sk B 5 | G R
A IFPH IR HAE SR RERE . 24 EE A X R DA G B B, AT AT AE 24 B L 305 B R 1 R K Pk
BEE A -

mMEZEWEEET AN FE, WELHRE -1; EEFERNASTG LGS EMH
HPyErr writeUnraisable () FTEIH . FEHAFN FEMN 241k 0,

EREA TN P RE L 2B E T M AR AL PR S o FEOLTE DL T, MR 43R ] 0 FH5 SR UL EL [RIFEAY 57
DR RE AR ] REA SR AL AR TSR B R A APL BRAFESE R E 2 R eI, HAER 2
HIREE

3.12 FiHHE.

8.5.2 SLBIHEMHR
FBIJ7 ik pyCrunction RS, MERPyCrunction HIMRIERHITIE. EHRAT LARTHIHE

PyMethod_New (func, NULL, class),
PyTypeObject PyInstanceMethod_Type

XANPyTypeobject SLflfF Python SLBi 77 ¥A2EAL. EFF AR Python FRfF A TF.
int PyInstanceMethod_Check (PyObject *0)

W 0 B—ALPUITFEXR GREN Py InstanceMethod _Type) WiRIH EAE, JEZ A4 NULL,
BB S AT -

PyObject *PyInstanceMethod_New (PyObject *func)

BeMh: #ag5lA . RIEASHISEBITERX G, fune WOAEE RN R . func FAESBITT LG
JHIEE A R RS R

PyObject *PyInstanceMethod_Function (PyObject *im)
B EANGGFIR . RIS SEBITIT IR im BB R
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEME: AR . FERARNPyInstanceMethod Function (), W& T HERFG o

8.5.3 HEMK
TSRS E R RN S . TR R S IE R — N E MR, REETTE (R B — R
%) BT
PyTypeObject PyMethod_Type
XAPyTypeObject SBIfLFE Python KA, BAEH types.MethodType [1] Python ##/% A FF .
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int PyMethod_Check (PyObject *0)

W o B —NHEXG (BB ryMethod Type) WHERIIEAH ., FEZWAHI A NULL, BpRHUEE S
HIAT

PyObject *PyMethod_New (PyObject *func, PyObject *self)

B #HagFl A . IREASEITIEXR , func BOMATTEATRIXTSR , self g7 ik 8 E H) LB
TETT IR I fune XeAE AR BRI o self 2N NULL,

PyObject *PyMethod_Function (PyObject *meth)
BEME: ENGFIR . IR EREREN 7 A meth Y RREON A .
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEME: AR, BRAR PyMethod Function (), WEE 7RI .
PyObject *PyMethod_Self (PyObject *meth)
BEME: AT BRI RERENTVE meth (1561 .
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEME: EAFIA . BRAR PyMethod Self (), W& T HEERAGIN .

8.5.4 Cell 35

“Cell” HH4 1 TS2BLh ZAME RG0S R R TAEANK R RE, A “Cell” WH4h T FER T

O 31 PR R A MR A 200 P [ ) 22 A S S R B “Cell” 31 7 18
i, K “Cell” v & (R AT R R BTTHOT S A B . ORI “Cell” XEGA0AAE S BEAL 03 7 95 S HE A
FOSHD DRI AR 2 B A N . “Cell” X 7EFoM Iy T RE AR A .

type PyCellObject
T Cell X1 C 451k .
PyTypeObject PyCell_Type
5 Cell XFRX R HIFANT .
int PyCell_Check (PyObject *ob)
R ob 22— cell WfRNERFEAE; ob AR NULL. BLEELE 2 S T .
PyObject *PyCell_New (PyObject *ob)
BeMa: #agsl A BIEFHRIE ML EE ob BIHT cell IR . JEZSALASH NULL,
PyObject *PyCell_Get (PyObject *cell)
BEME: #ag5l A . IR cell X4 cell BIPNZY
PyObject *PyCell_GET (PyObject *cell)
B EANAFIR . IR cell WG cell FINES, (HRRAKEN cell J277HFE NULL H Hoy—A> cell ¥R
int PyCell_Set (PyObject *cell, PyObject *value)
K cell X5 cell NABEN value. EAEREBALMINS cell X524/ NZMGH o value P PAH NULL. cell
WA EAE NULL; MR B AR —A cell RERMPRHRE] -1, Q1 RE&E SRR [E] 0,
void PyCell_SET (PyObject *cell, PyObject *value)
K cell M52 cell MEBEN value, ANVEEGI T, I HA KBTI ARUEZ: 455 cell 62509 9F NULL
I HR—A> cell MR
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8.5.5 LN

HIG*F5 ¢ CPython SCHLHIMRZ AT o A AR — T R G852 2 s ECH A Wl AT AURD

type PyCodeObject
TR AR AR C 8544 . I RA BT B B

PyTypeObject PyCode_Type
X E—PyTypeobject Sffi, HFIR Python [¥) code AL,

int PyCode_Check (PyObject *co)
W2 co Z—A> code MRMRITEAE . HEREUE 2 MIIHAT
int PyCode_GetNumFree (PyCodeObject *co)
& co HE A S AL
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)

This is Unstable API. It may change without warning in minor releases.

RN RAEXT S . ANSRARTE B S X Rk @i, 5 PyCode_NewEmpty () .
BT e e LEE2 1k, "AEBHH PyUnstable_Code New () 4P FAH E 1) Python kit
P/

R B 1P 2 SR A= 7 S AR, X RS SR R 2 v BE S BOR IEM A TEL VM
T . 8 R TR AR N

FE 311 JREU: 3RINT qualname fll exceptiontable EZ,

1E 312 U B PyCode_New WA R, J& 7447 CAPL{—iy. IHAHREMFET, BES4H
UCE M BIAER 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)

This is Unstable API. It may change without warning in minor releases.

YHpyUnstable_Code_New () ZE{h, {HEINEGIN T —AE XL FR A7 B 2 50 ”posonlyargcount” . i
F PyUnstable_Code_New F{)3d F 230 A Af3d F TIX N R 4L

3.8 FRINEE: Fh PyCode_NewWithPosOnlyArgs
FE 311 JEC BT qualname fil exceptiontable JEZ,

TE 312 fRUEM: TAy44 4 PyUnstable_Code_NewWithPosOnlyArgs., [HAWOWFEN, HEZS
FRR M2 RERRE AT
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PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

B #eg7l A RE—DAEAEEMN 4. R IETAT SRR SRR S an R
WEHAT RS | & — Exception,

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)

ST byte of fset R MK 2 5% 2 1046 0 0057 . WURIR LR B W5, ik
HPyFrame_GetLineNumber (),

SERA RISREG T BT, W 2 PEP 626 hifiidin API.

int PyCode_Addr2Location (PyObject *co, int byte_offset, int *start_line, int *start_column, int *end_line, int
*end_column)

PR int F8EHR0N byte_offset AMTE LRSI a5 IG5 . MEAEMRECRIE
S TPRHE A 0.
TR R BT SR AT 1 A5 3 W] 0.,
3.1 fE.
PyObject *PyCode_GetCode (PyCodeObject *co)

% ffy F Python 1818 getattr(co, 'co_code'). &[]l —A~$§ 0] F /AL 1 X 4 b g 7 AT S
[)pyBytesObject [FRE[H. MR, FFR] NULL 5k FH.

XA~ PyBytesObject W PAHIRR G TR QI HA LA K CPython Ik ATHY 174 . R0
EE SRS T

3.1 B HIBE.
PyObject *PyCode_GetVarnames (PyCodeObject *co)

% v F Python 1% getattr(co, 'co_varnames'). iR [l — /45 ) & J7 # AR B 4 K
HPyTupleObject WIEIGIH . M4, Rk NULL H5] K— 7.

3.1 FT R fE.
PyObject *PyCode_GetCellvars (PyCodeObject *co)

Z4r T Python f0fi5 getattr (co, 'co_cellvars'). iREl—ANMUEHHREN EEIG] ) RERAS
B Py Tupleobject WHGIH . SHEERS, KRR F] NULL 5] K —4FH .

3.1 RE.
PyObject *PyCode_GetFreevars (PyCodeObject *co)

% v F Python ft {8 getattr(co, 'co_freevars')., iR [ —/ANF5 W5 H H AL E A K
HPyTupleObject BIHGI M. M4H4EES, KFaR[E NULL 5] &5

311 R fE.
int PyCode_AddWatcher (PyCode_WatchCallback callback)

TN} callback 124 24 Hil i RE2 9 AR X S A% . IR [l — D RTYAL 45 Py Code_ClearWatcher () H)
ID. MR AR (BB R R T LA ID), L& R -1 FF i — .

3.12 FiHIHE.

int PyCode_ClearWatcher (int watcher_id)

HIRZ I PyCode_Addiatcher () 3R IR 24 i ffkeds b i warcher_id FrbniR i) il ds . B IR [a]
0, B AT (IS4 %E 1) watcher_id RGEAENE) &M -1 FFECE R .

3.12 Hi P ge.
type PyCodeEvent
AT B HE N 2 I R SR S 44 B A% - PY_CODE_EVENT_CREATE - PY_CODE_EVENT DESTROY

3.12 FiIHE.
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typedef int (*PyCode_WatchCallback)(PyCodeEvent event, PyCodeObject *co)
AR AT G2 M A0 85 1] ] o A 2R 2
MR event 2y PY_CODE_EVENT_CREATE , W[HHXAE co S8 AR ISR . 0, W SAE
co PATHERZ T AT, X FEREAT A AL co Z RTHPIRAS .

4 event Sk PY_CODE_EVENT_DESTROY, WIFE[RIE H4% 52— BIKF 0l B8 S i) AR X 52 1) 5 | (i H:
R, PP AR SR ORI . S AR DX S UG PR B B, A ART A 24 R L R 1 A [ R
WHER A -

2 AP ) PO A N2 AT A SE Y o X 2840 R B A0 F5 (EA BR T 61 A A S A0 S X 4 A f
VI A ] o B AR Se T AR T RE & S B I ER nT AR B i 22 57 (U 3& 2 e AR A ) |
(B 2B IEZE A TG Python ARG G 3L,

MPEZEBERET —INRE, WELHRE -1; EEFEIARTS EZH FEH
HlPyErr WriteUnraisable () ¥TEIHI . FEHEABEH BN 2Y&RE 0,

AEFEA BRI A BE T 0 B T M AR 0 AR, R R 243k 8] 0 FHAPSR B [FRER) 23 .
X M B R AT REAS 2 VR AR A Hefh nT 35 B S 1Y APL R AR B BRI E B R wRES, IFER 2
HIREE

3.12 FhRIsE.

8.5.6 KiMNIER

N T SCRERWORIERRZ Y e, ASMRENI giidas s, AT DATEACR X G b M A 2 i) B MO
XL PR ARLE C APLIRIY—H7) 1%k je CPython HYSKELANTY, 1t APT n BEHE M el A8 M A A i 77 2
e

Py_ssize_t PyUnstable_Eval_RequestCodeExtralndex (freefunc free)

This is Unstable API. It may change without warning in minor releases.

AR [ — AN AN I 225 B T 1 AR X G s i s o

WHEART O TEABRES) R TR IZRE KA EH RN 4R S pyCode_GetExtra il
PyCode_SetExtra —#2ffl f AERAE AT 4 _E i .

IR free WA AN NULL: S AAREXFT RIS, free EAEAEAET B 51 FIUIE NULL $ds Ewii A . 24
HiEryobject B Py_DecRef (),

3.6 FRIEE: fF8 _PyEval_RequestCodeExtraIndex

FE 312 R Efy44 N PyUnstable_Eval_RequestCodeExtralIndex. IHIFEZMCHFH,
{HXE APT S BiAEm]

int PyUnstable_Code_GetExtra (PyObject *code, Py_ssize_t index, void **extra)

This is Unstable API. It may change without warning in minor releases.

Bt extra B RATREFELS E RGN . BEEIEFRRR ] 00 R IGHERF BB — A S R 1] -1,
WERARTER G| FIEHSE, WKF exrra %20 NULL Fa& 9] 0 AN EFH .
3.6 FREAE: fFh _PyCode_GetExtra
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TE 312 MUHE PR B4 N PyUnstable_Code_GetExtra. |HIFAH ZRCHFH, (BAE API ik
HIRF AT H

int PyUnstable_Code_SetExtra (PyObject *code, Py_ssize_t index, void *extra)

This is Unstable API. It may change without warning in minor releases.

PSR R FIBUMNREE N extra. BUIRPRFR ] 00 R IPRF 5 B — AN i R ] -1,
3.6 FREAEE: fE8 _PyCode_SetExtra

T 3.12 iR P : Renamed to PyUnstable_Code_SetExtra. The old private name is deprecated, but will
be available until the API changes.

8.6 H{th¥t:R
8.6.1 IR

XY APL 2} B SIS 51 Python 2 C APT s/ MRS, Bad BT C hnifE R Znf /O (FILE®)
SCFfo 7E Python 3 1, SCUFHINRGEHIBAY 1o Bibk, Zp% LANAYRIE RGRIMRIR R T Znh VO 2 E5E LT L
ANZE e R RO X LR APT B f5E C ke, LR TR N TR A A i DR =7
RIBECHTIH 1o APL

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding, const
char *errors, const char *newline, int closefd)

REME: #a931 B . Part of the Stable ABL MRYE C FT 304 fd B9 SCAEGIARF B8 —4> Python SUHAXT4 .
ZH name, encoding, errors Fl newline W DA NULL &R F BRIAE s buffering T] VAN -1 FH~{d F BRAAE
name x4 ZWEALER B T R . RIGIHR E] NULL. 7 XSEE 2R, %2 H io. open ()
PRI SR

it [T Python AL HCIOSINE, FILIFE NS OS SOCHHIARRR A& AR (f)
RIS

TE 3.2 B Z 0 name JEVE.
int PyObject_AsFileDescriptor (PyObject *p)

Part of the Stable ABL $§5 p CIHRHY SCAAFFER int ak], QRN RS, R IMHAR . WA
52, WMRAEAFAE fileno () FEMMHZ A B ELHER B — B, BRSO RAT
FER [E] o SRR i B SR I F R ] — 1,

PyObject *PyFile_GetLine (PyObject *p, int n)
BREME: #FHa951 A . Part of the Stable ABL 25/} T p.readline ([n]) , XPEREMITR p PiEH—
1To p WA X R H A readline () FEMAEMXTSR . W n k& 0, WITCIBRATHY K BEwT,
AR AT R n KT 0, WM SCH AN n N5 FTRAREFTI—H 2. ZEX PR O
T, WERSZEPREA SRR, WER ISR S (B2, R n /NF 0, WITEIe K Ul £ i 4T,
(B2 R B RA SR, W5 % EOFError,

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H#H 1o.open_code () WIEFITH, KFHIESE S Iridftr B rigis.

AP B — 2Kl PyObject * (*) (PyObject *path, void *userData) HIEKZEL, H
path &4 K PyUnicodeObject,
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userData $55F 2 N T BRE T T BRECTRE AR A TR, %85 B4 1) Python

BFXANETFEIIESABIE MR, 5B BT S A, BRIECH el MRS,
RS E BAE sys .modules FR[ .

—EETREE, R REMBIREE Y, ZRXiyrile_setopenCoderook () TMUAFRIL,
MR C 2 atk, RECRRIE -1 HE— 1 5F75 .
BRI DAL AE Py _Tnitialize () ZHIYEM .
51 & —A> #H11F} setopencodehook, NFHFAETSEL.
3.8 HihE.
int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)

Part of the Stable ABL 5 Xt R obj HASNFM G p. flags Me—STRFAR & Py_PRINT_RAW; HIRETE,
MEAXL str () AR repr ()« WENEHRE] 0, RIGHHRE] -1 FF8EE U1 55

int PyFile_WriteString (const char *s, PyObject *p)
Part of the Stable ABL ¥§57FH s B ASHATE p. WIBRME 0 KGRI 15 FFE MR 73

8.6.2 RIRIHR

PyTypeObject PyModule_Type

Part of the Stable ABL X/~ C 285l Py TypeObject I3k~ Python H IR . ¥E Python 27
%L BB R E5 N types .ModuleType,

int PyModule_Check (PyObject *p)
2 p WA G, SO B R R R [ BAE . % PR EUKIE A 1R [
int PyModule_CheckExact (PyObject *p)
M p ARHRRAN R HA R PyModule Type [ RBIMXF G R [ FH . %R EUK A 1 [B{A .
PyObject *PyModule_NewObject (PyObject ¥name)
BEME: #e451 . Part of the Stable ABI since version 3.7. IR 4%, HEH: _ name_ N
name . FHRWU T EME __name_ ,_ doc_ ,_ package_ ,and __loader__ #R&#WiHZNIE . (iF
HIEVERT _name_ ##H None ). TR AL file  JEME.
3.3 BRI HE.
JE 3.4 fRE: @Mk __package_ 1 __loader_  #§i% 5 None,
PyObject *PyModule_New (const char *name)
BWE: #9531 A . Part of the Stable ABL XZ3 T PyModule NewObject (), {BHEH A Hr N UTF-8 45
587472 1M A 42 Unicode X4 .
PyObject *PyModule_GetDict (PyObject *module)
BEE: AT . Part of the Stable ABL 3R [0 SE B module 1)1y 424 25 [B] (/) F ML 525 X5 54
PXTZM _ dict_ JEMEAAR. AR module AN @ — AN S (BUBHRXT R THRAL) , W51k
SystemError iR [E] NULL,
Y AL HAM PyModule_* il PyObject _* eRELMAN 2 B BRMBIRE) __dict .
PyObject *PyModule_GetNameObject (PyObject ¥module)
BEME: #h4 3| A . Part of the Stable ABI since version 3.7. 1&[8] module ) __name__ {H. UNFRBHARTR
HIZfE, BEMREAR—IDFRER, W51k systemError 1R[] NULL,

3.3 B
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const char *PyModule_GetName (PyObject *module)
Part of the Stable ABL. 28Dl FPyModule_GetNameObject () {BiR[E] "ut £-8" iS4 FR.
void *PyModule_GetState (PyObject *module)
Part of the Stable ABL iR [WIBIHREY RS, W2, R IHE pA7ERER AN B N AP BB Fa B

# NULL, &l PyModuleDef.m size,

PyModuleDef *PyModule_GetDef (PyObject *module)

Part of the Stable ABL 3 [n] 8 [l B E ) 7t fir i i) Py ModuleDe £ 25 KR5S, B8 AR HOAS 2 4l
gER AR LB 3R [B] NULL .

PyObject *PyModule_GetFilenameObject (PyObject *module)

Bl #6435 . Part of the Stable ABL 3R [0 F module ) __file_  JEMFIINER) BEH) SO
R E AR E L, BEE AR E A Z A Unicode FA55:, M&5| % SystemError JfiR[A| NULL; FEH:
Al L 3R [~ ] Unicode XF 45| H

3.2 B ae
const char *PyModule_GetFilename (PyObject *module)
Part of the Stable ABL 28{l T PyModule GetFilenameObject () {HE IR Bl gtd A utf-8 R SC{F4 .

32 G B ¥ B PyModule GetFilename() Xt T A A #w i 0 X 4 &4 & 3| &

UnicodeEncodeError, H¥flPyModule_GetFilenameObject (),

Mgt C 1R

BEge Xt Rl 2 T3 ek (%tﬂ%ﬂ%%@’ﬁ(éﬁ ), SN ER g i e (L fil
HPyImport_AppendInittab () EINFIIEILEED) . HSH bu11d1ng By extendlng -with-embedding T %5 .

WAL PR T] DA PyModule_Create () ff A— g B, HFaR I 25 RARHN 4, 803 @k ] E
ER R A B R R “Z B Beniaie” .

type PyModuleDef

Part of the Stable ABI (including all members). #5HE L&, CAREOIEBREST L IFER G E S, 81
B 5 TV — R0 IS ) e s

PyModuleDef_Base m_base
TRZBE IR AW I h PyModuleDe f_HEAD_INTT,
const char *m_name
W) B FR
const char *m_doc
BRSO 747 — RS Ml PyDoc_ STRVAR QY SR AT R AS &L
Py _ssize_tm_size

] DR AR S PRATAE N BB L AT s, [l PyModule Getstate () K2R, T
ARAFAEFES RN . XEBHN] AEZ A TR e ]

XA A X ICRTAE Q) BRI AR I m_size 7}TC, FEAEW M m_free B (WIRAFAE) 1ERUH AL
RO SR T -

Frm_size WEHN -1, HRELXMREAEFIRE, FIA SR RS

R HALE AR TE, @%ﬁ&ﬁ%ﬂ%i%ﬂﬂﬁﬁw, FHEE HARES I R Z BN NAF RN 2B
PR EAE I m_size,

%24 PEP 3121 THR1EN.
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PyMethodDef *m_methods
— MR ABER R ACR R, HiPyethodDe £ fiiih . QIRBIHREAT K%L, FTLACH NULL.
PyModuleDef _Slot *m_slots

TR 2 B BowI i A RS 0 ARSIk, PA—A~ {0, NULL} RHZEHR. M4 R BALh
AL}, m_slots Wa%5i"A) NULL,

15 3.5 MUEHC 78 3.5 I HT, BB GUE BN NULL, FF80E oh:

inquirym_reload

traverseproc m_traverse

ERSHRNT G2 (8 45735 1 W 73 393 ) 8] Pt R 5, RN 2200 NULL

hn A HOIR A5 I SR AE M AR EC A 2 U B R A FEBL AN B 2 s BB AT Z T
(M Py_mod _exec Bi%L) WiB T XFIEN. EHIHIL, WRn size KT 0 HEHORES
(HPyModule_GetState () i&[H]) A NULL NIA S g %%

T 3.9 BOE B FEBTHOR S L Z RS TR -
inquirym_clear
ERSHROXT G2 (4 5735 1 Wi 35 B 1) B 8] P AV BB R, RN 20 NULL

G0 S HOIR A5 T SR AE M AR A 2 B R . FE B AN B 2 JE R R PAT Z W
(A Py_mod_exec H%k) ?)EJE?L*EP o, EHYIHGL, Rm size KF 0 HBHORES
(HPyModule GetState () 3&[A]) h NULL WIS A LR %k

B Py Typeobject. tp_clear JFE, XABREI A MZTEFHGREHIHIA N . B, 43|
T RUE VAR E — DX RA TR I, St BRI n_ free, MAE I EPRBIR MR -

1 3.9 WUSE A FEBLHORZS /0 Bl 2 RS PR
freefunc m_£free
TEARHRT G2 AR S 1B) B ] P ) B B, RN R 204 NULL.

T AR R A T 3 SR AH 3 R 4 T S 28 M ek g TEBLERI 2 5 AT H AT 2 T
(I Py_mod_exec WEL) B TXFIEN. HEHMYIHLUL, WHRn_size KT 0 HEHURES
(HPyModule GetState () iR[H]) A NULL WA £ F b R %

£ 3.9 MU FERHUR B 2 B FRE A .

BB EMIEt

BRG] DA B B IR IR 4, FRohy “BAR Bl ande” , AR M sk Ho b i —
A~
PyObject *PyModule_Create (PyModuleDef *def)
B #Hag il M. RABTE def hag i R DB L. BT M
FPyModule Create?2 () ¥ module_api_version 1 F) PYTHON_API_VERSION,
PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

B EME: #7895 A o Part of the Stable ABL Al @ —ASF BTG, TESH def b 3, %E APLIRCA
RZH module_api_version . WNAZIA S IEXEIZA T FRREAR A AN ITEL , W& % Runt imeWarning,

il REBMENZME N PyModule Create () B MLEREL, BRIEIRIGEFEBHE.

TEWILR A R EIOR B2 F, AR BRI RER AT Sl B T PyModule_AddObjectRef () 4RI TIHTE
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ShrEait

TREY R — R R R S BIRIE . DL R A0 3 R AL 478 B ZAL), Python #idk: 4]
TR R &) 5 I B R BB X G2 B AT AT I B RIS FEAE X 2 i o X PP I 2T 25 __new__ () Al
_init_ () H¥k.

5 H BB BERT IR AL QU BN ], X SRS 2 B . MR RBRR sys.modules & H T BT AL, ¥
S A ARET S  T TH AR U £ 5k B ARG B2 DU H B 53 Python IERAREE . ERIAME I
T, ARHEE—AE BT A % A BT - X — MR S OR B S M AR e X
E A RSHE %@ T 5 (Bl PyModule _GetState () ) BRHNZ (BIAIFHLE) _dict_ sl
fiPyType FromSpec () QRIS B EIRE.

VA

ZEERZ B BOIiatl, 146 e % (Pylnit_modulename) iR [o] — L& AEZSm_s Lot s @I PyModuleDe £
Sl EEGERIZHT, XA PyModuleDef SLRIMASEHIH AT s BRI AL -

PyObject *PyModuleDef_Init (PyModuleDef *def)

BEME: B ART| A . Part of the Stable ABI since version 3.5. Ti{ffEd g E—ASIERawI154L 1% Python
XI5, P IER RS AN G | T4

R PyObject * [ def , WRAEHER, WHR[E NULL.
3.5 Frihfe.
BEHLE LK) m_slots Ji{ G AT$E 1] —> PyModuleDef_slot Z5H{A%A:
type PyModuleDef_Slot
int slot
FEALID, AR TZE0 ] A b s
void *value
FEOIE, HAS SORYCTHEAL D,
3.5 FrihfE.
m_slots FLLLAA—A id g O HORE (145
AR AR A
Py_mod_create
18 5E — A R ECBET I ARSI ALy o ZAELHY value FEETWAHE [ — > BoA UNH 244 B B
PyObject *create_module (PyObject *spec, PyModuleDef *def)
R Z—> Modulespec 5L, fl PEP 451 fifiE Y, PARBEHRE L. B 2458 [0l — A Hr it
X, BEE A M RIFR ] NULL,

BB SRR/ . AFSIMD, BB 4T JAERE Python LR, PRk IRK SR —MEES T AE
£ FE R -

£A Py_nmod_create MRIRAETE—MIE L.

WARAHE Py_mod_create, SANLBHHEINPyrodule_New () QI —~MEBBNN S, HHHE
YL spec TEARTE S, DASLVFY TR ML BN ASHO TR & (BRI SR LA
FIAFRRER A, ISR — MBEE X

A BRIB A QAT Pyodu e Type (S, AERAIITTM, WBE SRR A

M EM:. 22, WHE PpyModuleDef HFJE NULL f m_traverse, m_clear,m_free; JEZFEH]
m_size; (¥ Py_mod_create DASMWIENIN H fE [T PyModule_Type HYSLH,
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Py_mod_exec
PR — AR DA PATRBERE R R XS AT Python BEHHATRY - %, BLRREL S AR
ISR & R B2 H:

int exec_module (PyObject *module)

WERAGE T2 Py_mod_exec M, FHEIENIME *m_slots* %2 v th BRI b4 T A B o
Py_mod multiple_interpreters
TREN T IEZ —
Py_MOD_MULTIPLE_INTERPRETERS_NOT_ SUPPORTED
LR SCRAE TR A
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
IR SRHTE TR A, (R B = R GIL. (2L isolating-extensions-

howto. )
Py_MOD_PER_INTERPRETER_GIL_SUPPORTED

AR TR P A, RSB H O GIL. (3, isolating-extensions-howto., )
WA (57 e S 70 1 R T A B2 5 2 R
TE— P HEHUE P AEEIS EZ 1 Py_mod_multiple_interpreters fli{i.

W R R 8 E Py mod_multiple_interpreters, W 5 A HL # B L b
Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED,

3.12 FiHHE.
A RZ W B LR 24075, 1152 ] PEP:489

RERRBIZE L

L Z By Baol i ey, FF AT % BN, eSSt gpmife, aTPAE M en. HiE,
WA PyModule_FromDefAndSpec #l PyModule_ExecDef R 5EHHIFIIRIL— ML,
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Bt #Hagil . MRIGHE def T4y Y E LHI ModuleSpec spec BIHE—ANHTRRIHT S . BT
I FPyModule FromDefAndSpec2 () ¥ module_api_version 1} PYTHON_API_VERSION,
3.5 FrhfE.
PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)

REME: #8958 . Part of the Stable ABI since version 3.7. B — NFIBHAT 2, FESEL def Fil spec T
HE L, WE APL AR B4 module_api_version. HINFAZNA S IETEIE AT IO RS A R DLRE, )

£ % RuntimeWarning,

T REBHEN %M PyModule FrombefAndSpec () R BLeREL, BRAFRIN & 75240 H
.

3.5 FriR e
int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.7. ThfTZ:%% *def* th 45 BT Z ST (Py_mod _exec).

3.5 B fE.
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int PyModule_SetDocString (PyObject *module, const char *docstring)

Part of the Stable ABI since version 3.7. ¥§ *module* HY Y 77 45 &8 % B H *docstring™®, 4 ff i
PyModule_Create B PyModule_FromDefAndSpec M PyModuleDef @I, < HshiiH
I R A

3.5 FrihfE.
int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

Part of the Stable ABI since version 3.7. DA NULL %5 E /Y *functions* %5 2H 7 ) e B N3] *module™ 158
P, HREANFZHWEZHN, EHSH5ryMethodDef U (T 2B ar 44 23 [8], 78 C
HSEIL R B “PREL R I B — 240, 5 Python ZEMSEHI AL o« M40 H
PyModule_Create B} PyModule_FromDefAndSpec M PyModuleDef G#EHHHE, & H3hiE Tt
PREL.

3.5 B fE.

XfRERM
RS RCeREL (BRFTBeRIiafl) sl I B i ST O A R 5 (2B Bavitate) , T DABEI AR B %,
SRAE I IR AR RS -

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABI since version 3.10. Y—4 %54 *name* %2 U INF] *module® i, xE—4
Jr R REL, T DATEAR R B 4 Ak R B (5 o

R, &E 0. WREELR, 5IkFHEIFRE -1,
SR *value* S NULL, 3R [H] NULL, FEVE B XFEN, A0 H 55 .
FVER B :

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

XA T DA A 2 A A obj @754 NULL:

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;

}

FERAEICTE LT W 241 ] Py_XDECREF () MMiAN/& Py_DECREF (), [H} obj AIHE A NULL,
3.10 I fE.
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int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
Part of the Stable ABIL. 281l T'PyModule AddObjectRef (), {HEHE I A BL— %t value 195
(AR ERM 0 {H).

Wi B PyModule AddObjectRef () B%L, F IR PyModule Addobject () MEIRES
T3] M.

i 5HALSTEG | AR RECAR, PyModule_AddObiject () HAE IBHBEHCN value 15| -
X RE AR T AR BME, T8 5 O KA SR8k *value* # ] Py_DECREF (),

i vN/E

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 (ob7j) ;
return -1;
}
// PyModule_ AddObject () stole a reference to obj:
// Py_DECREF (obj) 1s not needed here
return O;

}

XA T DA A 2 A A obj @75 2h NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_XDECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return O;

}

HEREAELE DL T W24 (] Py_XDECREF () i/ Py_DECREF (), [H} obj AIHEN NULL,
int PyModule_AddIntConstant (PyObject *module, const char *name, long value)

Part of the Stable ABL ff—#FK *name* YRR IS *module* A rbr, N7 8 14 & 0RT DA
TERCRI WA B B . ISR A A, aR el -1, BZhakIe] 0,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABL ¥§—/N4 820 *name* [F4F 5 & S8 E) *module* ik, XN 8 1Y pR kAT
PATERES A IR T o FAFER *value® A2 DA NULL &5 . MR A AGER, Rl -1, Wk
[l o,

PyModule_AddIntMacro (module, macro)

F— A B R & F *module* KL B v, 4 FR M ME B H  *macro* & . fil 4,
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PyModule_AddIntMacro (module, AF_INET) J{H & *AF_INET* [1) ¥ #l % & *AF_INET*
7S ME] *module* FRBe A, AN AAHR, RE -1, BIERE 0

PyModule_AddStringMacro (module, macro)
A AT AFR R RIS *module® i,
int PyModule_AddType (PyObject *module, PyTypeObject *type)

Part of the Stable ABI since version 3.10. ¥§— 2B G0N E] module it . AN G5 1278 bR AL R
JM Py Type Ready () SEMMIIRIL. KBS RIYAIRE tp_name FJa— PRS2 ERAT. AR
KAEREDE, IRl -1, B E 0.

3.9 B .

KRR

FR BRI AL BT DATE M T ARER bR SO e A R AR . X ARG B LG T, T AR
EY RO E

XK HONE ] Td i Z B Bl A B R, PR AT DA — MR E ORI MBI R
PyObject *PyState_FindModule (PyModuleDef *def)

B i EAB951 R . Part of the Stable ABL 1% [B] 4 i il RERs 1 il def QMBS S, 0y VSR AR
oW HI il Py State_AddModule () MRELM BN BEREAIR S H o AR RN BAH B IO BEE T 42
BRI G R M I B iR A, IR [\] NULL,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

Part of the Stable ABI since version 3.3. A% 25 oR B0 00 A58 B X 42 B n 2 AR R 2 IR 3. X B i
idPystate FindModule () il izl 4 .

DULEGE BB By AL B 2O B2

Python &7E S A— MG B PyState_AddModule, [HUILABIHAIAMARE i H R EH
DR (EREAFEA) . BaC T e B v S )54k T PyState_FindModule
FIEDL T A LB . ILRE T2 N TR SANS (Sl ERARE, ddEds ie
A S R AR BT 75 RS IR 1 ) -

T s 23851 GIL,
JEE IR ] O B S eI [a] -1
3.3 B
int PyState_RemoveModule (PyModuleDef *def)

Part of the Stable ABI since version 3.3. M\fEREeR RS PRI H def QBRI S, WINER ] 0, F %
s 3 [ -1

A %A GIL.
3.3 B fE.
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8.6.3 XM

Python 24t T g 5. B RIFHIERL, B SF __getitem () FEMIERITS
—ERM o B AR — AT A R A — A, AR PRI E PR AT R, IR
[l M SR A TR R A
PyTypeObject PySeqIter_Type
Part of the Stable ABL. PySeqIter New () &[] 3% X #% X 52 00 2 80 X G2 RPN B 91 2 30 DY & R 4L
iter () MERSHILN,
int PySeqIter_Check (PyObject *op)
MR op WA Py SegTter Type MIRBIE(E. BERECE RS MINHAT.
PyObject *PySeqIter_New (PyObject *seq)
BEMA: #9318 . Part of the Stable ABL 1% [B]—A~ 5 & HUF 51 % % — i H 102508 seq. 4 F5)1T
F#AES | & IndexError B, AEH.
PyTypeObject PyCallIter_Type
Part of the Stable ABL (¥ (Pycalllter New() fl iter () WNEREBINSEIE IR [ 1%L re 5t
FARANNL
int PyCallIter_ Check (PyObject *op)
W op KA PycallTter Type MEIRFIE(E. HERELE 2 MIIIIT.
PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)

BwEME: #a43| . Part of the Stable ABL 3R [A] — AN HTHYIEACEE . 5B B callable W PAJEATAa] W] DA
TEEA SEI R OU T VR A Python IR AXTS; BRI AN 1% MER PN — NI H . 24 callable
R[]I S5T sentinel R, ERARFLE.

8.6.4 HIRFFIR

“HORTY RN RIFEL B S . BAVAE TR R F i,

PyTypeObject PyProperty_Type
Part of the Stable ABL [N ZHERFF AR TN 4

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BEME: #a95| A . Part of the Stable ABIL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BEME: #a451 A . Part of the Stable ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BREME: #4951 A . Part of the Stable ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEME: #aggl A

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BEME: #a45| A . Part of the Stable ABL

int PyDescr_IsData (PyObject *descr)
WERAATFRI R descr {IAM 2 — A E @R BEHERE, 808 R e 2 — I ENRE o,
descr WhAUR—NFRTFATG s AT IRAG I .

PyObject *PyWrapper_New (PyObject*, PyObject*)
R E: #8951 A . Part of the Stable ABL
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8.6.5 Y1 Itg

PyTypeObject PySlice_Type
Part of the Stable ABL ¥J] i XF % 2R AN 4 . B 5 Python ZTH W slice BAHEIIXTA.

int PySlice_Check (PyObject *ob)
W ob 22—~ slice X NLRIFTEAE; ob MUK A NULL. JERREU 2 22 AT -

PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
BEE: #a9 5l A . Part of the Stable ABL & [a]—ANHAG 4 @V X 4. start, stop Rl step T2
SN slice XF AR PRI JEPERIE . 3% LB P I AEAT—DEF R DAY NULL, ZEIXFpIF 0L RF08 T
None EAXf B J@PEREL.  ANARFN G ICE 4 Be 3k 9] NULL,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
Part of the Stable ABL. M\ Y] 5 %42 slice 3B start, stop Fll step &5 |5, FFFH K EM K length, KT length
P51 5K 24 A A R
R R O, SRR E] -1 HHARERE (RIEEARG SN None HICHEBRAR AL, 1E
PP B -1 9 HE— ) .
PRATREA AT T e R
TE 3.2 HUEE: 2 | slice TE SIS 2KF 2 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)

Part of the Stable ABL. PySlice_GetIndices () BIR] &AL, MY F X4 slice $£HL start, stop £/l step
K515, FHPIK BN length, FRU) R WK BEORAEAE slicelength W1, 8 B I ZR 5152 DL
Yl —2W o L e vl

SRR R O, BRI R ] -1 HNBEE SR

P MR BN T AR KUNF A R UL R AN LA R E R N e Py Slice_Unpack ()
MPySlice AdjustIndices () WA, Hi

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}

SR

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0) |
// return error
}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

FE 3.2 R 2 Hi slice E&1ESTE PySliceObject *,

JE 3.6.1 fRE M 5% py_LIMITED_API RiXE N E N 0x03050400 5 0x03060000 2 [A] K
H (AIEBR) 3 003060100 BB K] PySlice_GetIndicesEx () ¥ SZI K — A # H
PySlice_Unpack () fil PySlice_AdjustIndices () W% . S5 start, stop Fl step W2 RIE

3.6.1 UG EE: W Py_LIMITED_API E N/ 0x03050400 8F 0x03060000 5 003060100
ZEPE CRuELs) W pyslice_GetIndicesEx () NEFEHMHEEL.
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int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

Part of the Stable ABI since version 3.7. M) F Xt 42 v 6 start, stop I step (IE L RAZHCH C B4, &
BRI KT PY_SSIZE_T_MAX [{EIS/N AN PY_SSIZE_T_MAX, #ERHINEF/NT PY_SSIZE_T_MIN
F¥) start A1 stop {H34 KK PY_SSIZE_T_MIN, FHHERHIEF/NT —-PY_SSIZE_T_MAX [ step {HI KK
-PY_SSIZE_T_MAX,

AR ] -1, R e 0.
3.6.1 i fE.
Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)
Part of the Stable ABI since version 3.7. ¥ start/end ]} &5 S AR B & W5 K B AT IR, 8L
RG] 5 2 A5l U] 7 — 8 7 Ao Ul
REYIR R EE . A SR 2. AL YA Python (RS .
3.6.1 BRI GE.

Ellipsis Y&

PyObject *Py_Ellipsis
PythonEllipsis W4, WEABAEMITIE. BRPy_None —#f, Blg—A> KAMA S immortal, Ff
HIETHRBIRR.

TE 312 fEM: Py _Ellipsis @K AMRE.

8.6.6 MemoryView Jt&

— > memoryview X5 C YU Kix 0 25— DAMGAE T H A R — 4L 31 Python X542,
PyObject *PyMemoryView_FromObject (PyObject *obj)
REME: #6951 A . Part of the Stable ABL. M3RHLGE b X2 11BN 52 61 8 memoryview %52, 1R obj ¢
FIUT S B, T memoryview AT DL/ , 75T THEAR FLBH) , HUmTDARE SPH118R F 7ok
FEMTL/E .
PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
B EME : #h4 5| A o Part of the Stable ABI since version 3.7. i [f] mem {£ %2 2 0p X 41 72—~ memoryview
XT4% . flags W PAJE PyBUF_READ B # PyBUF_WRITE 2 —.
3.3 B EhfE.
PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)
BEE: #H a5 A . Part of the Stable ABI since version 3.11. Bl #—~105 45 € G K G54 view |
memoryview X5, X TR FITEMIX, PyMemoryView FromMemory () & kK%,
PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)

REME: #4951 Ao Part of the Stable ABL M 5 P X2 1 X2 A1) 8 — memoryview X} 4 contiguous
WAFH (£°C g 'Fortran order H1) . WIRNAFRIESRY, W memoryview X438 E AN AE. B, &
il 3 H. memoryview Fi a1 1) bytes Xf4¢.

int PyMemoryView_Check (PyObject *obj)

SR obj 42—~ memoryview X NEREIEAE . HAIA LT @ memoryview B, SRR Z ST
AT -
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Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
1R 0] 4 1] memoryview [1)-F: 22 o XA R AR H5 45T . mview #6550E —1> memoryview SEfi 5 3XANEA
AT AL, AR O, 5 ARRE T A 15t KU

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
1% [l memoryview ff 3 T % b X R M 48 £, B F W R memoryview T H R
ﬁPyMemoryVi ew_FromMemory () ﬁPyMemoryViewﬁFromBuffer () @J @D—llj J\’X: ] NULL., mview
M — memoryview S5

8.6.7 §55| AR

Python 374F “5551 " MEN—IRXR . HARYL, APIME RS GRS, 5 — Mt s m 5] T

R, 56 U] REHBAE R — A X R AU

int PyWeakref_Check (PyObject *ob)
MR ob 2 —A5 1 BN SR R B . R 2 2 T .

int PyWeakref_CheckRef (PyObject *ob)
MR ob Z— DGR NLR P B . IR 2 BT .

int PyWeakref_CheckProxy (PyObject *ob)
MR ob 22— RIS R NER P B I EREE 2 AT .

PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)
BRwEME: #a951 A . Part of the Stable ABL IR[FIXF R ob 1) — A5 XS B 2R [0l — 55
SUH, EAPRIERIE— RIS EATTRERE—DNIA WG IS % ZAIE 2 callback 7] VA
— DA HIRER, BT ob WAE BRI HGE A BRI 2 — N RIS, RIS AR
Y. callback 4] PAA None B{ NULL, IR ob A@— 5951 XS, s U1 callback A& ] I F X
% . None 5{ NULL, NNZRFCR&[E NULL 3f5| & TypeError,

PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
BEME: #4931 A . Part of the Stable ABL 3R [T X4 ob — 5551 AN 4 . 1% 86 B0 2 2k ] —
AFEIEI T, AHACRIERIE R4 BA AT RER Bl — N IA BN S . 85 AN B S callback 7]
PAR— AR SR, BT ob bR MR GER ;. BV 48— RMiES, By |
GG, callback W] PAA None 8¢ NULL, #15 ob N@— 5551 XIS, s& iR callback A& ] i
X4, None 5 NULL, WZpHCHFiR[E] NULL #5|% TypeError,

PyObject *PyWeakref_GetObject (PyObject *ref)

B E: NG5 A . Part of the Stable ABL iR [F]555| ] ref 851 HXTS . WIERBES | X SR FAFHE,
Mg [E Py_None.,

ik %R BGR B 5] X B8 — Aborrowed reference, X WK NI B2 TE % A 4
H Py INCREF (), BRI M EIEM AT B 5HG— RO 2 B JCvE e B e .

PyObject *PyWeakref_GET_OBJECT (PyObject *ref)
BEfh: A3, KT Pyweakref _GetoObject (), {HEAFHIRALN .
void PyObject_ClearWeakRefs (PyObject *object)
Part of the Stable ABL MRS HE c o dealloc hhFAIETEH AEZS 55 A
BERRBCR IR AN object 1555 | FIFFIR ATX L5 | ) Fhl BEAFAERY IRl . B S21 T Ay [l 2 s 2z 1] o
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8.6.8 Capsule %&

A A X EE X G ) B £ 45 B 2 7] using-capsules.
3.1 Fiige.

type PyCapsule
XAPyobject T RAME - ADIRHMAE, &F THEREBIE (FEh void* #55) @it Python f{
L 3 Hofth C LRSI C ¥l BN R A E— M i L) C s B H AT T
AV, AR AT PAGE 8 IR ABILAR SR 15 TR R S a8 i e v s LY C APIL,

type PyCapsule_Destructor
Part of the Stable ABI. Capsule [HTHE%% EJE T, & XA -

typedef void (*PyCapsule_Destructor) (PyObject *);

Z i PyCapsule_New () FFHL PyCapsule_Destructor 32 [RI{E )15 X o
int PyCapsule_CheckExact (PyObject *p)
WRSHGE— A PyCapsule MLEREIEAE. BREUEE 2 AT .

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)

BWEMA: #4931 . Part of the Stable ABL Bl — A58 T pointer (i) PyCapsule, pointer 225 1] DA
“H NULL,

TE R W B — > 55 H9R [|] NULL,

F4FHE name AU NULL 8@ — MR RA RN C FAFERFaEt. WA NULL, W E R ER A0 L
capsule £ (B SR ALIFHE destructor FRELE . )

W destructor ZHR A NULL, U2 B4 A BRFBf AT capsule 1E S E0R A .
TR capsule KEHARIE N — SR E B, W name 248545 N modulename. attributename.,
AV HABBIIAE ] PyCapsule TImport () 5 AL capsule.
void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
Part of the Stable ABL $EBURIFAE capsule H1 1) pointer . FERWHEE— D RH 1R[] NULL,

name ZELW capsule WAEHII A FRITE A —E . WRAFAHTE capsule H1 4 F5)& NULL , % Al name
2 NULL. Python {#i ] C B4k stremp () S EL#E capsule 44 FR .

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Part of the Stable ABL iR 1 fRF7-7E capsule H R4 BATHSE o FESR N E— A5 R 1] NULL,

capsule HL A NULL Hri4#§ & AyAE « X 215 NULL R [ 2L s il pyCapsule Isvalid()
B PyErr_Occurred () JEiHEE .

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABL iR RI{£/FAE capsule 2411 R 3C. £E RN B — 55 I8 0] NULL,

capsule A NULL | R 302 @AY« X l5 NULL 3R [ L8 30 i PyCapsule Tsvalid()
B{PyErr Occurred () Rl X,

const char *PyCapsule_GetName (PyObject *capsule)
Part of the Stable ABL iR [ {R{77E capsule "I FT44FR o TER M B E— > # Ik [0 NULL,

capsule HAT NULL ZHR 2 AER . X215 NULL IR [ARS A LLl 5 3 Pycapsule Tsvalid()
B PyErr_Occurred () JEiHEE .
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void *PyCapsule_Import (const char *name, int no_block)

Part of the Stable ABL J\— MR I ELE JEAE A — MR 1) C M RIHEET . name X2 M 415 & %@ 1
MISEREAFR, i module.attribute XFE. MEFFERLEE I name W5 BUAAFE 58 A VL .

IR EF IR [A] capsule B NS 384T FE MR E— AR 8 & Ml NULL,
T 3.3 IR no_block NFA A 50 .

int PyCapsule_IsValid (PyObject *capsule, const char *name)

Part of the Stable ABL i & capsule 3245 & — A % W. B %K capsule 57 A 25 NULL, %
WPyCapsule CheckExact (), FEHFIEM— DA N NULL i9354F, 3 BIH N LS name &
ZMILL. (W& PyCapsule GetPointer () | UM% capsule 4 FRIEAT LA KAHE..)

Pem)iEit, Rk pryCapsule Isvalid () JRIBIEAE, WIXHEMGFEE (DA PyCapsule_Get FF3LAY(TE:
TR H0) IR HFARAIE £ T

WA RAROT HICELAE AR FRNGR AR, BIaRE 0. LeRE—EAR 2K

int PyCapsule_SetContext (PyObject *capsule, void *context)
Part of the Stable ABL *Rf capsule PNERIF)_E N SCI8EHEN context .
IR 00 SRIKET R [0 SR BAEH B — A R

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
Part of the Stable ABL B capsule NERIINTIA S EH destructor .

JRIIIFIR ] 00 SRIGCRFIR [ JEBAEH B E— 57

int PyCapsule_SetName (PyObject *capsule, const char *name)

Part of the Stable ABL ¥ capsule W44 FRIEH name, USRS A NULL, W4 FREAEAE A0 B capsule
R AR HIRAFAE capsule H1[¥) name AR NULL, MIRLSAREE .

ST IR ] 00 SRS i ] JE A I BB —

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABL B capsule NERIF) ZS $8415 N pointer . 8% ANT] A NULL,
SR A 00 SRIKET R [ SR BAEH BB — A

8.6.9 MINY&R

type PyFrameObject
Part of the Limited API (as an opaque struct). JHT-H5RMW R A% C 45114,

CE R R T o A L

16 3.1 BCE S AR R E W AH C APL %R, 1215 What's New entry T iR 14
W PME i PyEval_GetFrame () 5PyThreadState_GetFrame () F3RE—PWINT4,
W[ Z:F: Reflection |
PyTypeObject PyFrame_Type

WIS, £ 5 Python JEHY types . FrameType g [il—X 4.

16 301 CEHC AEZ HiA T, WAL FE <frameobject .h> ZJFA [,
int PyFrame_Check (PyObject *obj)

R obj J&—MT G 3R [l E B .

A 3.1 R FEZ BIRA T, R BUAE 4 <frameobject .h> ZJFH .
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PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)
AR frame Sy R —A>FMEBIT.
SRl — A strong reference, SE AR frame AT SNBIINIR ] NULL.,
3.9 FrihfE.
PyObject *PyFrame_GetBuiltins (PyFrameObject *frame)
PRHL frame 1Y) £_builtins Jg.
iR [B]—~~strong reference, WEEFASNT] 2 NULL,
3.11 BRI BE.
PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)
Part of the Stable ABI since version 3.10. 3REL frame F{CHY .

1R [a]—~strong reference.,
g5 (Wifth%) ANAIH NULL,
3.9 Bl Tfe.

PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

SREINA Z WL e . MRS RS, sUE A RAZ WA A s I A I NULL., A4F|
RS, BMEHGRFEE A NULL.

1R [B]—A~strong reference, BYF NULL,
3.1 F I BE.
PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
HEL frame 1Y) £_globals Jg .
iR [B]—~~strong reference, WEEHANT] 2 NULL,
3.1 R RE.
int PyFrame_GetLasti (PyFrameObject *frame)
PRHL frame B £_lasti @,
IR frame.f_lasti A None 3R -1,
3.11 BRI BE.
PyObject *PyFrame_GetVar (PyFrameObject *frame, PyObject *name)
FREL frame B)75 & name.,
o IR [ —N 45 1A AR BHE [ strong reference.,
* 5|’k NameError JfiR [\ NULL 43R %48 B ANAFAE
* Gk SFHE IR M “NULL 4% .
name W2 str 5,
3.12 R fE.
PyObject *PyFrame_GetVarString (PyFrameObject *frame, const char *name)
Mpyrrame_Getvar () Mifeh, {Hi%AS B 2— M UTF-8 Zifihf) C 478
3.12 F R fe.
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PyObject *PyFrame_GetLocals (PyFrameObject *frame)
PREL frame B £_locals J&F (dict),
iR [B]—~~strong reference.
3.1 B HIBE.
int PyFrame_GetLineNumber (PyFrameObject *frame)
Part of the Stable ABI since version 3.10. iR [8] frame 4§ \EXEPITHIFTS -

P &R

BRARfE M :pep:523, MMIRALHEE
struct _PyInterpreterFrame

FRTREAR I AR
311 fE.

PyObject *PyUnstable_InterpreterFrame_GetCode (struct _PylnterpreterFrame *frame) ;

This is Unstable API. It may change without warning in minor releases.

R B —ANFE )i RS X 5 [ strong reference
3.12 R EIRE.

int PyUnstable_InterpreterFrame_GetLasti (struct _PylnterpreterFrame *frame) ;

This is Unstable API. It may change without warning in minor releases.

REFA RS Rk (] B S AT 1R 2
3.12 FiHIfE.

int PyUnstable_InterpreterFrame_GetLine (struct _PylnterpreterFrame *frame) ;

This is Unstable API. It may change without warning in minor releases.

REEAEPATEIE S RIATEL, WERBAATTE, MR (al-1.
3.12 FiHIfE.

8.6.10 ARy 2ENIER
A AR 5 & Python [ R SEPRAE BEAS AR RN & . BT A il B A= A AE W s BOR A, 1A 2 X
i)ﬁx]}ﬁPyGeniNew () E?‘PyGeniNewWi thQualName ()

type PyGenObject
TR A C g5t
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PyTypeObject PyGen_Type

SRS R rUE SOIATIE SO
int PyGen_Check (PyObject *ob)

W ob j2—4 generator X4 MR FIEAH; ob WA K NULL, BLBRECE 22 B AAT
int PyGen_CheckExact (PyObject *ob)

MR ob AR PyGen_ Type WHIRIEIEAE; ob WA N NULL. BLEELE S MENIT.
PyObject *PyGen_New (PyFrameObject *frame)

BEME: #eh5A. BT frame XSGR A B A A AT SR . IEBR S BUE— X frame |y
51 . SHWAHN A NULL,

PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEE: # a5l A. HT frame TR A EIF R B —AF LSS, Hd _ _name_ Hl
__qualname__ XN name F qualname. M RENSBGE— DX frame 5| . frame ZE AR
NULL,

8.6.11 {hiZ¥ R

3.5 B IEE.
IR RIZ I async SBES P B R £k a1 .
type PyCoroObject
MT RS C S5k 1A
PyTypeObject PyCoro_Type
SRR GO BRI R
int PyCoro_CheckExact (PyObject *ob)
MR ob (AR PyCoro_Type MIRIAIEE; ob MU NULL. HEREUEZ 2 MIIAT .
PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEME: #e95R o FT frame XA EIFIR B —NFEPIREXT S, Hf __name_ fil__qualname_
BEh name F qualname .. RS BUS—AXF frame W51 . frame S8 A A NULL,

8.6.12 F TXTEMR
FE 3.7.1 Bk

#il: {E Python 3.7.1 W, Fify EFSCAE & C APL A8 HECH M Pyobject 8T IAZPyContext,

PyContextVar WA\ PyContextToken, fillN:

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void);

557 bpo-34762 T HRVER .

3.7 FrR T RE.
AATRANH T contextvars BIHEAH C APL
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type PyContext

T3/~ contextvars.Context X2 C g5,
type PyContextVar

T3/~ contextvars.ContextVar ¥4 C G4,
type PyContextToken

T3/~ contextvars. Token Xt &1 C GEa4K
PyTypeObject PyContext_Type

FR context LRI RAINT G2
PyTypeObject PyContextVar_Type

ZIN context variable TIN5
PyTypeObject PyContextToken_Type

ZE7R context variable token ZRTLIZRRINT 42
ARG AR
int PyContext_CheckExact (PyObject *0)

W o KRB Py Context_Type WHRIFIE(H. o WA J NULL. BLERELE & XM IAT
int PyContextVar_CheckExact (PyObject *0)

W2 o KRB PyContext Var_ Type WER[BEAH. o WA NULL. BLERHLE R XM IAT.
int PyContextToken_CheckExact (PyObject *0)

W2 0 KRB PyContext Token_ Type MIRIAEA. o WHIAN NULL. HERELE RS BIAT.
BRSO RAE B R
PyObject *PyContext_New (void)

Bea: eyl A, AIE—DHRYE BRSO R AR R BRI NULL,
PyObject *PyContext_Copy (PyObject *ctx)

BEME: #e93 A QU AR v BRSO SRAGHEPE DL Q2R A A4 3R 5 [M] NULL,

PyObject *PyContext_CopyCurrent (void)

Bl #agil A, QUERMETARE BTN SCR A DL, IR R AR B R IR 8] NULL,
int PyContext_Enter (PyObject *ctx)

K coc B BIZRR 210 R SCe MEhERRE] 0, AR R -1,
int PyContext_Exit (PyObject *ctx)

U coe 1R SOFRZ I BRSO N M BT 8A2n) 2451 R 30 iRm0, AR A -
o &
PyObject *PyContextVar_New (const char *name, PyObject *def)

B #eg A . B ContextVar ¥R, EZ name T HIMGAMNTIXH K. TBS: def
NN SRR EEAME, 80 NULL R TEBONME. AR R, XA &R ] NULL,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)

ARHE RSO R RE . R R R A R R, R -1, AR B R, TOIE R AR EME
HRR 077,

W) IR SRR, value X248 EFEEN. WHER BN SC R ZAKE], value K351 :
o default_value, {NF-9F NULL;
o var [ERIME, WA E NULL;
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¢ NULL

B TR [E NULL, XAeRR IR I —ASE 5 .
PyObject *PyContextVar_Set (PyObject *var, PyObject *Value)

B Fa9F| R AESE LT SCPKF var B8 value, 3R [FUEFGTBUAB B EET FERRRT S, BB AR kA
AR IR [A] NULL,

int PyContextVar_Reset (PyObject *var, PyObject *token)

HLT?C’*E var E’J«ljt/uﬁﬁﬁ TAEIR ] token ) PyContextVar_Set () I Z BIHIRAS . HERREL
BRI O, HASET R

8.6.13 DateTime I}

datetime MEHLFEGL T4 Fh H HIAIS B XS G2 A0 X 28 o B2 7T, 0 AAE AR IR I AR A5 A 3k S
datetime.h (GFHEE M AR EFELE Python. . h /1), F: H PyDateTime_IMPORT Wil A& Ee v , 1l &
ARSI R — 5« XD ZE SRR FRE C R IFEE A — 1548 & PyDateTimeAPT
W BRI T

type PyDateTime_Date

PyObject HXATZRALFE /R Python H #IXf4: .
type PyDateTime_DateTime

PyObject PRXATZRAHEIR Python H I RINTSL
type PyDateTime_Time

PyObject HXATZRALFE IR Python A X4 .
type PyDateTime_Delta

PyObject HIXATIRBMFTRPIA HIIHRIEZ Y ZE(H
PyTypeObject PyDateTime_DateType

XANPyTypeObject HISLHIMFE Python H 2% ; &5 Python 2 datetime.date X4 A,
PyTypeObject PyDateTime_DateTimeType

XA4PyTypeObject HSERFIFE Python HHRf[E]ZE7N; &5 Python 2 datetime.datetime X
ZAHME .

PyTypeObject PyDateTime_TimeType
XAPyTypeobject BB Python B [E]ZEHY; &5 Python J2TH Y datetime. time XA .
PyTypeObject PyDateTime_DeltaType

X APyTypeobject W SEHl 2R FWA H W B [RIE 2 [8] ZZ{H /Y Python 274 5 Python 2T 1)
datetime.timedelta %} FH[A .

PyTypeObject PyDateTime_TZInfoType

XA~PyTypeObject HISLHIMFE Python B X {5 H 253 ; ‘5 Python 2 datetime.tzinfo X4
AHTA .

Z21Jj1A) UTC HAfi:

PyObject *PyDateTime_TimeZone_UTC
R FE8 UTC pRF X B, 5 datetime.timezone.utc MfE—%14 .,
3.7 Frihe

pSitlivEc v
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int PyDate_Check (PyObject *ob)
W ob HPyDateTime DateType B PyDateTime_DateType IEA T2 ANz M BAEH. ob
ANHEHN NULL. ICRRECE RSB IT.
int PyDate_CheckExact (PyObject *ob)
Wk ob hypyDateTime DateType FKANRME(E. ob NAEHN NULL. MEREUEZS BT .
int PyDateTime_Check (PyObject *ob)
M ob PyDateTime_DateTimeType 2KHlE PyDateTime_DateTimeType [/ T-ZK AN R
M EfH. ob NEER NULL. IHHEELESRIHIT.
int PyDateTime_CheckExact (PyObject *ob)
W ob fpyDateTime _DateTimeType KEINERME(E . ob RNEEHN NULL. IRRELEE S M HAT.
int PyTime_Check (PyObject *ob)
AR ob HPyDateTime TimeType 25HIE} PyDateTime_TimeType HIEATRAEN R M BElH. ob
NREN NULL. IR 2 M HAT
int PyTime_CheckExact (PyObject *ob)
W ob HPyDateTime TimeType JAINEREIEAH . ob ANFEN NULL. HERECE 22 BIIAT.
int PyDelta_Check (PyObject *ob)
W ob SfjpyDateTime DeltaType KT8y PyDateTime_DeltaType HJIEAT2RAN) IR B EAH.
ob ANHEA NULL. IR ELEE 2 AT
int PyDelta_CheckExact (PyObject *ob)
W ob HjpyDateTime_DeltaType RENLREIEAE. ob ANHEA NULL. MBS R MIIMIT.
int PyTZInfo_Check (PyObject *ob)
WM ob PyDateTime_TZInfoType ZAIEY, PyDateTime_TZInfoType HJIEAT AN IR B B
fH. ob ANFEN NULL. BURREUESE S ININAT
int PyTZInfo_CheckExact (PyObject *ob)
W ob HPyDateTime TZInfoType FBMIRFIE(EH. ob ANHEN NULL. BLERELERKIMITT.
TR R %
PyObject *PyDate_FromDate (int year, int month, int day)
BEME: #Hegsl A . REFEEFE. H. HAY datetime.date X4,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)

BEME#H ey 5] B . Ik [ B A $55E year, month, day, hour, minute, second Al microsecond J& £ datetime.
datetime Xf4,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int

second, int usecond, int fold)

BEME: #ey 3 A . R[] HAAFEE year, month, day, hour, minute, second, microsecond F fold J& 14 11
datetime.datetime N4,
3.6 HrH I EE.

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
BEME: #9358 . R&IEEA $§ 4 hour, minute, second and microsecond J& P datetime.time X4,
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PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
HBEME: g5 R . 1R EA $5 5% hour, minute, second, microsecond Al fold &£ datetime.time %
%o
3.6 FIRE.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

BEME: #ragil A . BRERERGER. PHMAEE datetime. timedelta X4 . RPATIERLE:
VEDME S 2R R R BN FE datetime. timedelta T4 SCRY S X A] 2 Y

PyObject *PyTimeZone_FromOffset (PyObject *offset)
BEfE: #Hegil A, R4 datetime.timezone X%, ZXGREG A offser SR A 44 il
TER 22
3.7 B RE.

PyObject *PyTimeZone_FromOf fsetAndName (PyObject *offset, PyObject *name)

BEME: #agil A . BE—/ datetime.timezone X4, X HA VA offser ZEFTR I &€ I 22
FIBF X 44 % name.,

3.7 B fE.

— H RN H X b B B . B B W i @PyDateTime_Date A H 1 %
(npyDateTime_DateTime) M. SHORFEN NULL, H ALK A AL

int PyDateTime_GET_YEAR (PyDateTime_Date *0)
PATE B E T 2R [T AR

int PyDateTime_GET_MONTH (PyDateTime_Date *0)
WREH, M0 B 12 AL

int PyDateTime_GET_DAY (PyDateTime_Date *0)
EH T, A0 2] 31 BEEL

— LB H BRI S R R B % . SE i@ PyDateTime_DateTime FHEHTIWSLH . S5
ANEE A NULL, HH ALK A IAL:

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
RN, A O 2 23 HYEERL

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
MmN, A0 2] 59 AL

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
WEFD, A0 F 59 AL,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
R ELED, MO ] 999999 HyHEAL

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
R EIPTEAE, R0 H 1,
3.6 B IIHE.

PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
iR 1] tzinfo (F] PAA None),
3.10 .

— LRI TR R P SR U BE R . SR IliE PyDateTime Time WFHTIM KA. SHARE
NULL, HASKAIA:
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int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
IR[EZINEE, A0 B 23 [ REEL

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
RS, A0 2] 59 HYEEEL.

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
IREFE, MO F 59 (R

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
RIEHED, MO 3] 999999 [RERL .

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
R, AR O B 1,
3.6 HiIIHE.

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
1R [9] tzinfo (W] PAH None),
3.10 BRI BE.

— LU RIS B 22X R SR B . SR A& PyDateTime _Delta tffhHF2RH M. SHARES
NULL, HHASKARM:

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
IR REL, M-999999999 | 999999999 HyEEEK .
3.3 B RE.
int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
R EFPEL, MO 3 86399 FYEEKL.
3.3 B HEE.
int PyDateTime_DELTA GET_MICROSECONDS (PyDateTime_Delta *0)
AR E D E, A O F] 999999 FryHEAL
3.3 FrhfE.
— PR SC I DB APT 1) 7%

PyObject *PyDateTime_FromTimestamp (PyObject *args)
B #Hegil . QEHFRE—NHETHSENF datetime.datetime XL, WEEHE4H
datetime.datetime.fromtimestamp () .

PyObject *PyDate_FromTimestamp (PyObject *args)

B Fag s A . BB RE DA ETTHSEH datetime . date X4, WAL datetime.
date.fromtimestamp (),
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8.6.14 JELFMMR

AL U TRBSR N B A, HEIEEW 2SR - GenericAlias Fl Union, HA GenericAlias £X[d]
C Hik.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

Part of the Stable ABI since version 3.9. f))# —~ GenericAlias ¥f 4. #H:4 T 78 Python 2§ types.
GenericAlias. Z4{ origin fl args /3 & B GenericAlias ) __origin__ fl__args__ JBE.
origin W% &—A> PyTypeObject*, i args B] PA&— PyTupleObject* i #HF & PyObject*,
WAL B args AN E—AT0H, W& BEE—NHITHI __args_ WE N (args,) . XS5k
T s/DRENSE, KR origin N2 BI KB 283, GenericAlias [ff) __parameters_
JEPERM __args__ MUMER . WRKM, W51k —A IR NULL,

TR AT Ay I A T

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem_ ", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

3

S0

BRI _ class_getitem_ ().
3.9 FriRUe.

PyTypeObject Py_GenericAliasType

Part of the Stable ABI since version 3.9. [JPy_GenericAlias () FTiREIIRFERA) C 258, Z 4T Python
H1) types.GenericAlias ,

3.9 HRIgE.
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CHAPTER 9

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 ()

% LR B8 A W % fFfPy_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 —o BT E .
3.12 fiUEE .
int Py_DebugFlag
M AP A ) PR MR« N4 MK E PyConfig. parser_debug, Z:ULPython #7145 1LHL H .
FHiE AR 0 (BR% R, O T S it 1) .
Hy —d &I Fl PYTHONDEBUG 5745 5 & .
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int Py_DontWriteBytecodeFlag
I APLACH [ FIEARE : WYY NN B PyConfig. write_bytecode, %L Python #7145 1LELE .
WRBCE AR, Python ARTEFAPUCHINZHLF A . pye X
i -B Wil PYTHONDONTWRITEBYTECODE MIEAS K B o
3.12 UG E M.

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
312 UG E R ER.

int Py_HashRandomizationFlag

ﬁtAPI{ljﬂmﬁF%ﬁﬁ'ﬁ%m N MBI EPyConfig. hash_seed flPyConfig.use_hash_seed,
Z: I, Python #7144 1t &

QN3 PYTHONHASHSEED PREEAS B BN AR 2 FATER IR 1.
SRR AR FAE, WIS PY THONHASHSEED FRETAS BORVI G s e 71
3.2 G E R
int Py_IgnoreEnvironmentFlag
I AP AU ) FHERTMARE : WY W NIk B PyConfig. use_environment, Z:JLPython #7145 1LHL H .
ZWS T A PYTHON* BRESAS i, Bl 40 n B 1% E ) PYTHONPATH Al PYTHONHOME,
B —E Ml -1 eI,
3.12 iR ERER.
int Py_InspectFlag
It APL R BB T R I N SUCHRREPyConfig. inspect, 2 JLPython #1445 1LHL H o

LORERIASAE R S — NS EUE SR T —c I, WSHEPATIZM A S & ek A BAR, Rl
£ sys.stdin FFIE—PKighHt 2 anitt.

i —i eIl PYTHONINSPECT FRISASEr 1L 5 .
3.2 G E R,
int Py_InteractiveFlag
It APT 8RBT ) Ry N4 R B PyConfig. interactive, ZLPython #1451 H o
-1 PSR .
3.2 [RIGE Bk
int Py_IsolatedFlag
I APT # AR B T m FaRA: NWYHUCHIREPyConfig. isolated, ZW,Python #1445 1LHt & ,
AR BB IEAT Python. ERIBIBEF sys . path ¥EAEL & B F Sk P10 site-packages FI 5.
-1 BT .
3.4 FriEe
3.2 UG E R,
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int Py_LegacyWindowsFSEncodingFlag

It API ¥R BT FIRE: N4 Nk BEPyPreConfig. legacy_windows_fs_encoding, %
DLPython #7451 & .

MR ZIEAR A AES(H, WA mbes 4 6% F1 “replace” 4 i3 4L PR A 497, T A 2 UTF-8 4 it Fl
surrogatepass R AIFHVE F filesystem encoding and error handler

N5 PYTHONLEGACYWINDOWSFSENCODING FRIaAs B s M AESS FAFERE NN 1,
EEZIEN S PEP 529,

A] F:: Windows.,

3.12 UG E R

int Py_LegacyWindowsStdioFlag

I AP G AR BB T 10 R : W4 MCHIR B PyConfig. legacy _windows_stdio, Z:ULPython #7144
L E .

WARAZTEAR N AETE, W io.FileTO MAR io._WindowsConsoleIOfEH sys ik,
N4 PYTHONLEGACYWINDOWSSTDIO MEEAR i M AR FAFHR RN 1.
HREZHAFEE, WS PEP 528,

u] i 4:: Windows.

3.12 UG E M.

int Py_NoSiteFlag

I APT W AR- B8 T R aRas: W4 EPyConfig. site _import, ZULPython #1445 1LBLE .

B site BYPALHFTIATHRET 0 GO0 sys . path BHAE. WER site KRR A T AD
KN SRR A ENTBIE A site.main (),

E{El -S iﬁlﬁﬁﬁo
3.2 G E 1.

int Py_NoUserSiteDirectory

I APT W AR B T 1 R IR W4 E PyConfig. user_site_directory, Z: W Python #7145
LEE .

AENRF Bl P site-packages HFFME| sys.path.
M —s A1 -I $EWiPA K PYTHONNOUSERSITE FRIEAF B E .

3.12 iR ERER.

int Py_OptimizeFlag

I APT #AR B8 T 10l FaRA : MY hPyConfig. optimization_level, Z:ULPython #7145 1HL E .
H -0 YEIfiF] PYTHONOPTIMIZE FRIEAS Fr ik &,

3.12 UG ERER.

int Py_QuietFlag

I APL AR BB T 10 FaRAS: WYX B PyConfig. quiet, UL Python #7144 1LELE .
R E 22 AT N AN SR OB RCAAE

H —q R E .

3.2 Frise.

3.2 fRUGE %R,
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int Py_UnbufferedStdioFlag
I AP AR BB T R WYY NIR B PyConfig. buffered_stdio, &L Python #7145 1LELE .
5t il stdout Al stderr JFEANHF & o
i —u $EIIH PYTHONUNBUFFERED FABiAF EH5 5
3.2 fREE R
int Py_VerboseFlag
I APT giAR B AT 1 FIRE: N YMCHiREPyConfig. verbose, W Python #1450 H .

FERAIIR AR ST Bl — 200, B BB 8 (SRR BN BRI ) . R TEEET 2, W
AR RIS AR SCPFAT B — 2 0H B . BAMESTEIR R AL PE B

H —v YEXi ] PYTHONVERBOSE Ff3gAs f ik & .

3.12 iR ERER.

9.3 Mia{LTFIREZILARIERE

void Py_Initialize ()

Part of the Stable ABL ¥]44¢ Python f#RE. TEix A Python YR FIFEFE Y, &R 2475 (i i AT A 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 .

#47E:  7F Windows I, ¥ &A= M O_TEXT ik O_BINARY, XifKFmifdifl C =47tk
Python 4z il & i .

void Py_InitializeEx (int initsigs)

Part of the Stable ABL U5 initsigs “h 1 WHZ KB TAE = 5Py _Initialize () M. W initsigs Ky
0, BEXEbEE S AL BRI N}, SXHEfRA Python B ] BEARAT AL .«

ffifflpy_InitializeFromConfiqg () REH E L Python #1451 E .

int Py_IsInitialized()

Fart of the Stable ABL {I13f Python f#REZS E AN IR L, WEREIEME (JEF); HWEREMRE (F) . fEH
Py FinalizeEx () ZJ5, MWERENFRIMBMEEE|Py_Tnitialize () FRRBHAH .

int Py_FinalizeEx ()

Part of the Stable ABI since version 3.6. ${{4Py_Initialize () By Fra W1 ia AL BAE RN 5 824t Python/C
APL sREIME A , a8 E BRI Py _Initialize () PAIORBIEIEM R IIE THRES (B0
Py _NewInterpreter () —71). FEFAREILT, X2REL Python fERERS B T A A7 2456
TR (FERFRIAMPy_Initialize () BIHOLT), SCREAPATEMEAE. ERTEOL IR EE
& 0o WHERFERZHL (R idE) R d B, gk -1,

UL RR B IR AR Z o i AR AR P AT RE Ay B E B 3 Python, AN Wb B8 8l WY AR A B
MBIZS ANz (2 DLL) iz Python f#RE& i) T 2 AT REAiy 22 4E ) 2k DLL 2 Hi ¢ Python 43-1ic
WA AAF. FERRZR Y AR At i R o, O A N B3 T REAR SRR Y T A7 2 BRI Python
S BL B AT -
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PP D RITE L F 000 BEHR AR X6 G2 7)1 5502 4% R AL HEA 7 1Y 53X AT e -5 BRORORE T~ L A %k 52
(HZERE) sBsmbrds (B __del () Jyk) 4. Python FTm# i sh &y BN &
B # . Python ffRERS T 43 e i /0 B N AF P BEAS ORI (WR A BN At O, 45 0 ) o X
RIEA G G NI 2R 37 ReBE B 43 e 1) 3 48 N A7 i] BB S oREiic. iR A sy
R0 I A B RE B ) 22 B AT AT RE TG VA IR AR WERMW AR P Z W TPy _Tnitialize ()
Mpy_FinalizeEx () BRI g AIXFRE O
2| % —4 #iTEE cpython._PySys_ClearAuditHooks, ANHIAFATTS%L.
3.6 Bl IRE.

void Py_Finalize ()
Part of the Stable ABL X & — M AZ[EIREUEM Py _FinalizeEx () Wn] N IRAMRA .

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 7 PYTHONIOENCODING HfH, H AVFHRANI AMELEIATEAS S A A AT 45 10 gttt =X,
encoding F1/B¥, errors B] PAK NULL Af#i |l PYTHONIOENCODING FlI/BEAME (BT HAbRE).
LRI R EAMNBE (BUETHMBEE), sys. stderr #Lli/]"backslashreplace” 45 AL FEATA .
MR TPy _FinalizeEx (), WFFEHKIIHIZRBOAMERL WX Py _Tnitialize () WIGZH .
SRR O, HERIRR ARG (BlATEMRES C oI L S TR ) -

3.4 FiIIHE.

3.1 G E R

void Py_SetProgramName (const wchar_t *name)

Part of the Stable ABL It API # /% 88 F T 1a) A : WU M Nk EPyconfig. program _name, %
DLPython #7145 1LEL & .

TSR FZ R, WA E IR Py _Initialize () ZHITHAMAE .. BR-SIFAEREGEETI main ()
PREL argv [0] SEME (BN YETAF). Py _GetPath () IR TH A28 HAh bR B2 (8 F B AT
FRRESR AL E_ AT HAT SR Python s24 71 E . BRIAMESE "python'. SV S48 mESAEH
HI— DA EG R Te A0, HNEERTF TR S &0 AS . Python @ Rees o A AT A4S
AR SRR AFAE I N ZY

il py_DecodeLocale () XFATEHRIITMEIL ASE]—A wchar_t* 55

3.11 UG EFER.

wchar_t *Py_GetProgramName ()

Part of the Stable ABL g[8 i Py_SetProgramName () EINIEF 2K, BLERAMIZFR. 1% B FAF
R ESAEAE R E A NS SO .

WERBANNAEPy_ Initialize () ZEiEA, 750KFHRE NULL,
TE 3.10 JRE G AR B AEPy ITnitialize () 2 HigVE ¥R H] NULL,

192 Chapter 9. #iaft, LL&fLLIE



The Python/C API, %% 3.12.0rc3

wchar_t *Py_GetPrefix ()

Part of the Stable ABI. Return the prefix for installed platform-independent files. This is derived through a number
of complicated rules from the program name set with Py_ SetProgramName () and some environment vari-
ables; for example, if the program nameis ' /usr/local/bin/python’',the prefixis ' /usr/local"'. The
returned string points into static storage; the caller should not modify its value. This corresponds to the prefix
variable in the top-level Makefile and the ——prefix argument to the configure script at build time. The
value is available to Python code as sys .prefix. Itis only useful on Unix. See also the next function.

WRERNNAEPY Tnitialize () ZEIRRA, 75N NULL,
TE 3.10 JREHC MAEWSR B AEPy ITnitialize () 2 HigVE ¥R ] NULL,

wchar_t *Py_GetExecPrefix ()

Part of the Stable ABI. Return the exec-prefix for installed platform-dependent files. This is derived through a
number of complicated rules from the program name set with Py SetProgramName () and some environ-
ment variables; for example, if the program name is ' /usr/local/bin/python', the exec-prefix is '/
usr/local"'. The returned string points into static storage; the caller should not modify its value. This corre-
sponds to the exec_prefix variable in the top-level Makefile and the ~—exec-prefix argument to the
configure script at build time. The value is available to Python code as sys . exec_prefix. Itis only useful
on Unix.

Background: The exec-prefix differs from the prefix when platform dependent files (such as executables and shared
libraries) are installed in a different directory tree. In a typical installation, platform dependent files may be installed
inthe /usr/local/plat subtree while platform independent may be installed in /usr/local.

Generally speaking, a platform is a combination of hardware and software families, e.g. Sparc machines running
the Solaris 2.x operating system are considered the same platform, but Intel machines running Solaris 2.x are
another platform, and Intel machines running Linux are yet another platform. Different major revisions of the
same operating system generally also form different platforms. Non-Unix operating systems are a different story;
the installation strategies on those systems are so different that the prefix and exec-prefix are meaningless, and set
to the empty string. Note that compiled Python bytecode files are platform independent (but not independent from
the Python version by which they were compiled!).

System administrators will know how to configure the mount or automount programs to share /usr/local
between platforms while having /usr/local/plat be a different filesystem for each platform.

WA NAEPY Tnitialize () ZHIAERHM, 750K H NULL,
TE 3.10 JUCE M SIAEANR EFEPy_Tnitialize () Z A HRFR ] NULL,

wchar_t *Py_GetProgramFullPath ()

Fart of the Stable ABI. Return the full program name of the Python executable; this is computed as a side-effect of
deriving the default module search path from the program name (set by Py_SetProgramName () above). The
returned string points into static storage; the caller should not modify its value. The value is available to Python
code as sys.executable.

BN APy _Initialize () ZHIBIHA, & WPRFRFE NULL,
TE 3.10 JUCE M SIAE W EFEPy_Tnitialize () Z A HRFR ] NULL,

wchar_t *Py_GetPath ()

Fart of the Stable ABI. Return the default module search path; this is computed from the program name (set by
Py_SetProgramName () above) and some environment variables. The returned string consists of a series of
directory names separated by a platform dependent delimiter character. The delimiter character is ' : ' on Unix
and macOS, '; ' on Windows. The returned string points into static storage; the caller should not modify its value.
The list sy s .path is initialized with this value on interpreter startup; it can be (and usually is) modified later to
change the search path for loading modules.

WHECRNAEPY Tnitialize () Z B, 750 NULL,
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£ 3.10 O BHEAIR EAEPy_Tnitialize () ZHIPHHHFFIRE] NULL,
void Py_SetPath (const wchar_t*)

Part of the Stable ABI since version 3.7. It AP1 #{AR B T 10 FIE: N Y4W N HAXKEPyConfig.
module_search_paths flPyConfig.module_search_paths_set, Z:JLPython #1451LEH o

Set the default module search path. If this function is called before Py Tnitialize (),then Py_GetPath ()
won’t attempt to compute a default search path but uses the one provided instead. This is useful if Python is
embedded by an application that has full knowledge of the location of all modules. The path components should
be separated by the platform dependent delimiter character, whichis ' : ' on Unix and macOS, '; ' on Windows.

This also causes sys.executable to be set to the program full path (see Py_GetProgramFullPath ())
and for sys.prefix and sys.exec_prefix to be empty. It is up to the caller to modify these if required
after calling Py_Initialize ().

Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.
The path argument is copied internally, so the caller may free it after the call completes.
TE 3.8 iR FE P : The program full path is now used for sys.executable, instead of the program name.

311 URERER.

const char *Py_GetVersion ()
Fart of the Stable ABI. Return the version of this Python interpreter. This is a string that looks something like

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

The first word (up to the first space character) is the current Python version; the first characters are the major and
minor version separated by a period. The returned string points into static storage; the caller should not modify its
value. The value is available to Python code as sys.version.

See also the Py_ Version constant.

const char *Py_GetPlatform ()

Fart of the Stable ABI. Return the platform identifier for the current platform. On Unix, this is formed from the
official” name of the operating system, converted to lower case, followed by the major revision number; e.g.,
for Solaris 2.x, which is also known as SunOS 5.x, the value is 'sunos5'. On macOS, itis 'darwin’'. On
Windows, itis 'win'. The returned string points into static storage; the caller should not modify its value. The
value is available to Python code as sys.platform.

const char *Py_GetCopyright ()

Part of the Stable ABI. Return the official copyright string for the current Python version, for example
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
IR B AR S A B R BB SRR, Python YWl sys . copyright RIZIH.

const char *Py_GetCompiler ()

Part of the Stable ABL iR [1] il T4 1% 24 i Python BUASH iR 2845%-, WAl T i iEa, Hian:

"[GCC 2.7.2.2]"

AR [T A RS B A AEEOE . Python fUH ] AMASHE: sys . version HRHIUZ%
{H-

const char *Py_GetBuildInfo ()

Part of the Stable ABL 3R [n] 47 5¢ 24 1] Python R &R S G P85 MM 2 H I RIRFRI A fE R, Bl

"#67, Aug 1 1997, 22:34:28"
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IR A AT ER FE T B SAE A B AN AE A . Python fLAS AT PAM AR 5t sys . version H3RHEUZ
.

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)
Part of the Stable ABI. This API is kept for backward compatibility: setting PyConfig.argv, PyConfig.
parse_argvand PyConfig.safe_path should be used instead, see Python Initialization Configuration.

Set sys.argv based on argc and argv. These parameters are similar to those passed to the program’s main ()
function with the difference that the first entry should refer to the script file to be executed rather than the executable
hosting the Python interpreter. If there isn’t a script that will be run, the first entry in argv can be an empty string.
If this function fails to initialize sys . argv, a fatal condition is signalled using Py_FatalError ().

If updatepath is zero, this is all the function does. If updatepath is non-zero, the function also modifies sys.path
according to the following algorithm:

* If the name of an existing script is passed in argv [ 0], the absolute path of the directory where the script
is located is prepended to sys .path.

» Otherwise (that is, if argc is 0 or argv [0] doesn’t point to an existing file name), an empty string is
prepended to sys . path, which is the same as prepending the current working directory (" . ").

Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.

See also PyConfig.orig_argvand PyConfig.argv members of the Python Initialization Configuration.

$&1E: Tt is recommended that applications embedding the Python interpreter for purposes other than executing a
single script pass 0 as updatepath, and update sy s . path themselves if desired. See CVE-2008-5983.

On versions before 3.1.3, you can achieve the same effect by manually popping the first sy s . path element after
having called PySys_SetArgv (), for example using:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

3.1.3 BRI GE.
3.1 RIEEHER.
void PySys_SetArgv (int argc, wchar_t **argv)

Part of the Stable ABI. This AP is kept for backward compatibility: setting PyConfig.argvand PyConfig.
parse_argv should be used instead, see Python Initialization Configuration.

This function works like PySys_SetArgvEx () with updatepath set to 1 unless the python interpreter was
started with the —T.

Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.

See also PyConfig.orig_argvand PyConfig.argv members of the Python Initialization Configuration.
JE 3.4 JREE Y The updatepath value depends on —1I.

3.1 5 E B

void Py_SetPythonHome (const wchar_t *home)
Fart of the Stable ABI This API is kept for backward compatibility: setting PyConfig. home should be used
instead, see Python Initialization Configuration.

Set the default "home” directory, that is, the location of the standard Python libraries. See PYTHONHOME for the
meaning of the argument string.

The argument should point to a zero-terminated character string in static storage whose contents will not change for
the duration of the program’s execution. No code in the Python interpreter will change the contents of this storage.
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Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.

3.11 RGO BR.

wchar_t *Py_GetPythonHome ()

Part of the Stable ABIL Return the default “home”, that is, the value set by a previous call to
Py_SetPythonHome (), or the value of the PYTHONHOME environment variable if it is set.

WA N APy _Initialize () ZHIBIHA, 75 WKRHRF NULL,
TE 3.10 JRE NG AR B AEPy ITnitialize () 2 HigVE ¥R H] NULL,

9.5 KENETFLEFERFEEH

The Python interpreter is not fully thread-safe. In order to support multi-threaded Python programs, there’s a global lock,
called the global interpreter lock or GIL, that must be held by the current thread before it can safely access Python objects.
Without the lock, even the simplest operations could cause problems in a multi-threaded program: for example, when
two threads simultaneously increment the reference count of the same object, the reference count could end up being
incremented only once instead of twice.

Therefore, the rule exists that only the thread that has acquired the GIL may operate on Python objects or call Python/C
API functions. In order to emulate concurrency of execution, the interpreter regularly tries to switch threads (see sys.
setswitchinterval ()). Thelock is also released around potentially blocking I/O operations like reading or writing
a file, so that other Python threads can run in the meantime.

The Python interpreter keeps some thread-specific bookkeeping information inside a data structure called
PyThreadState. There’s also one global variable pointing to the current PyThreadState: it can be retrieved
using PyThreadState_Get ().

9.5.1 M\ BRI RAEPFH GIL
REBARVEGIL W9 A BAT AT ] BA45 4 -

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.

R AN PR BN T — X 2R R E:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS JZRFTH— At 7 Bl — A W) R A8 &5 Py _END_ALLOW_THREADS
TG KPR A B
TR AR BT 4R A R T A ARG

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);
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Here is how these functions work: the global interpreter lock is used to protect the pointer to the current thread state.
When releasing the lock and saving the thread state, the current thread state pointer must be retrieved before the lock is
released (since another thread could immediately acquire the lock and store its own thread state in the global variable).
Conversely, when acquiring the lock and restoring the thread state, the lock must be acquired before storing the thread
state pointer.

£41:: Calling system I/O functions is the most common use case for releasing the GIL, but it can also be useful before
calling long-running computations which don’t need access to Python objects, such as compression or cryptographic
functions operating over memory buffers. For example, the standard z1ib and hashlib modules release the GIL
when compressing or hashing data.

9.5.2 3k Python gl &Y%k 12

When threads are created using the dedicated Python APIs (such as the threading module), a thread state is auto-
matically associated to them and the code showed above is therefore correct. However, when threads are created from
C (for example by a third-party library with its own thread management), they don’t hold the GIL, nor is there a thread
state structure for them.

If you need to call Python code from these threads (often this will be part of a callback API provided by the aforementioned
third-party library), you must first register these threads with the interpreter by creating a thread state data structure, then
acquiring the GIL, and finally storing their thread state pointer, before you can start using the Python/C API. When you
are done, you should reset the thread state pointer, release the GIL, and finally free the thread state data structure.

The PyGILState_Ensure () and PyGILState_Release () functions do all of the above automatically. The
typical idiom for calling into Python from a C thread is:

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);

Note that the PyGILState_* functions assume there is only one global interpreter (created automatically by
Py Initialize ()). Python supports the creation of additional interpreters (using Py_NewInterpreter ()),
but mixing multiple interpreters and the PyGILState_* API is unsupported.

9.5.3 Cautions about fork()

Another important thing to note about threads is their behaviour in the face of the C fork () call. On most systems with
fork (), after a process forks only the thread that issued the fork will exist. This has a concrete impact both on how
locks must be handled and on all stored state in CPython’s runtime.

The fact that only the ”current” thread remains means any locks held by other threads will never be released. Python solves
this for os . fork () by acquiring the locks it uses internally before the fork, and releasing them afterwards. In addition, it
resets any lock-objects in the child. When extending or embedding Python, there is no way to inform Python of additional
(non-Python) locks that need to be acquired before or reset after a fork. OS facilities such as pthread_atfork ()
would need to be used to accomplish the same thing. Additionally, when extending or embedding Python, calling fork ()
directly rather than through os. fork () (and returning to or calling into Python) may result in a deadlock by one of
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Python’s internal locks being held by a thread that is defunct after the fork. PyOS_AfterFork Child() tries to
reset the necessary locks, but is not always able to.

The fact that all other threads go away also means that CPython’s runtime state there must be cleaned up properly, which
os.fork () does. This means finalizing all other Py ThreadState objects belonging to the current interpreter and
allother Py InterpreterState objects. Due to this and the special nature of the “main” interpreter, fork () should

5.,

only be called in that interpreter’s “main” thread, where the CPython global runtime was originally initialized. The only
exception is if exec () will be called immediately after.

9.5.4 5 API

These are the most commonly used types and functions when writing C extension code, or when embedding the Python
interpreter:

type PyInterpreterState

Fart of the Limited API (as an opaque struct). This data structure represents the state shared by a number of
cooperating threads. Threads belonging to the same interpreter share their module administration and a few other
internal items. There are no public members in this structure.

Threads belonging to different interpreters initially share nothing, except process state like available memory, open
file descriptors and such. The global interpreter lock is also shared by all threads, regardless of to which interpreter
they belong.

type PyThreadState

Fart of the Limited API (as an opaque struct). This data structure represents the state of a single thread. The only
public data member is:

PyInterpreterState *interp
AR AREEPRE .
void PyEval_InitThreads ()
Part of the Stable ABL RNPATAEA[HRAERT C 57 HH B4
1E Python 3.6 X EEZH A, BB STE GIL AEAER I E .
TE 3.9 B MR BINTEA PATAE AT # A
15 3.7 CE N GBI e Py _Tnitialize () W, PMARLFERBATHNE.
TE 3.2 MUEE PR This function cannot be called before Py Tnitialize () anymore.
3.9 S E .

int PyEval_ThreadsInitialized()

Fart of the Stable ABI. Returns a non-zero value if PyEval_ InitThreads () has been called. This function
can be called without holding the GIL, and therefore can be used to avoid calls to the locking API when running
single-threaded.

JE 3.7 WU P The GIL is now initialized by Py Tnitialize ().

3.9 i EHER.

PyThreadState *PyEval_SaveThread ()

Fart of the Stable ABI. Release the global interpreter lock (if it has been created) and reset the thread state to NULL,
returning the previous thread state (which is not NULL). If the lock has been created, the current thread must have
acquired it.
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void PyEval_RestoreThread (PyThreadState *tstate)

Part of the Stable ABI. Acquire the global interpreter lock (if it has been created) and set the thread state to zstate,
which must not be NULL. If the lock has been created, the current thread must not have acquired it, otherwise
deadlock ensues.

$47: Calling this function from a thread when the runtime is finalizing will terminate the thread, even if the
thread was not created by Python. You can use _Py_IsFinalizing() or sys.is_finalizing() to
check if the interpreter is in process of being finalized before calling this function to avoid unwanted termination.

PyThreadState *PyThreadState_Get ()

Part of the Stable ABI. Return the current thread state. The global interpreter lock must be held. When the current
thread state is NULL, this issues a fatal error (so that the caller needn’t check for NULL).

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)

Part of the Stable ABL. Swap the current thread state with the thread state given by the argument zstate, which may
be NULL. The global interpreter lock must be held and is not released.

The following functions use thread-local storage, and are not compatible with sub-interpreters:

PyGILState_STATE PyGILState_Ensure ()

Part of the Stable ABI. Ensure that the current thread is ready to call the Python C API regardless of the current state
of Python, or of the global interpreter lock. This may be called as many times as desired by a thread as long as each
call is matched with a call to PyGILState_Release (). In general, other thread-related APIs may be used
between PyGILState_Ensure () and PyGILState_ Release () callsaslong as the thread state is restored
to its previous state before the Release(). For example, normal usage of the Py BEGIN_ALLOW_THREADS and
Py_END_ALLOW_THREADS macros is acceptable.

The return value is an opaque “handle” to the thread state when PyGILState Ensure () was called, and must
be passed to PyGILState_Release () to ensure Python is left in the same state. Even though recursive calls
are allowed, these handles cannot be shared - each unique call to PyGILState_Ensure () must save the handle
forits call to PyGILState Release ().

When the function returns, the current thread will hold the GIL and be able to call arbitrary Python code. Failure
is a fatal error.

$47E: Calling this function from a thread when the runtime is finalizing will terminate the thread, even if the
thread was not created by Python. You can use _Py_IsFinalizing() or sys.is_finalizing() to
check if the interpreter is in process of being finalized before calling this function to avoid unwanted termination.

void PyGILState_Release (PyGILState_STATE)

Part of the Stable ABI. Release any resources previously acquired. After this call, Python’s state will be the same
as it was prior to the corresponding PyGILState_Ensure () call (but generally this state will be unknown to
the caller, hence the use of the GILState API).

Everycallto PyGILState_Ensure () mustbe matchedbyacallto PyGILState Release () onthe same
thread.

PyThreadState *PyGILState_GetThisThreadState ()
Fart of the Stable ABI. Get the current thread state for this thread. May return NULL if no GILState API has been
used on the current thread. Note that the main thread always has such a thread-state, even if no auto-thread-state
call has been made on the main thread. This is mainly a helper/diagnostic function.

int PyGILState_Check ()

Return 1 if the current thread is holding the GIL and 0O otherwise. This function can be called from any thread
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at any time. Only if it has had its Python thread state initialized and currently is holding the GIL will it return 1.
This is mainly a helper/diagnostic function. It can be useful for example in callback contexts or memory allocation
functions when knowing that the GIL is locked can allow the caller to perform sensitive actions or otherwise behave
differently.

3.4 B

The following macros are normally used without a trailing semicolon; look for example usage in the Python source
distribution.

Py_BEGIN_ALLOW_THREADS

Part of the Stable ABIL This macro expands to { PyThreadState *_save; _save =
PyEval_SaveThread () ;. Note that it contains an opening brace; it must be matched with a follow-
ing Py_ END_ALLOW_THREADS macro. See above for further discussion of this macro.

Py_END_ALLOW_THREADS
Part of the Stable ABIL. 7Y & & PyEval_RestoreThread (_save); }. BB EOQST—MAERES;
EANIS 2 BIf)Py BEGIN ALLOW THREADS EVERL. Wiz L ICohE iR,

Py_BLOCK_THREADS

Part of the Stable ABL 1X/N724" & A PyEval_RestoreThread (_save) ;: BEMNTIEE X AEHS
WPy _END_ALLOW_THREADS,

Py_UNBLOCK_THREADS

Part of the Stable ABL X724 &N _save = PyEval_SaveThread();: BEM TG BIEHES
A BB Py_BEGIN_ALLOW_THREADS,

9.5.5 KB API

All of the following functions must be called after Py_Tnitialize ().
JE 3.7 MR Py_TInitialize () now initializes the GIL.

PyInterpreterState *PyInterpreterState_New ()

Part of the Stable ABI. Create a new interpreter state object. The global interpreter lock need not be held, but may
be held if it is necessary to serialize calls to this function.

Raises an auditing event cpython.PyInterpreterState_New with no arguments.

void PyInterpreterState_Clear (PylnterpreterState *interp)
Fart of the Stable ABI. Reset all information in an interpreter state object. The global interpreter lock must be held.

Raises an auditing event coython.PyInterpreterState_Clear with no arguments.

void PyInterpreterState_Delete (PylnterpreterState *interp)
Fart of the Stable ABI. Destroy an interpreter state object. The global interpreter lock need not be held. The
interpreter state must have been reset with a previous call to Py InterpreterState_Clear ().
PyThreadState *PyThreadState_New (PylnterpreterState *interp)
Part of the Stable ABL )7 & T 43 & R A R LRRRER R . RSP TERE:, HaR
TE PR SRR AW, AT DAGRE .
void PyThreadState_Clear (PyThreadState *tstate)
Part of the Stable ABI. Reset all information in a thread state object. The global interpreter lock must be held.

TE 3.9 R FE 2 This function now calls the PyThreadState.on_delete callback. Previously, that happened
in PyThreadState_Delete ().

200 Chapter 9. #iaft, LL&fLLIE



The Python/C API, %% 3.12.0rc3

void PyThreadState_Delete (PyThreadState *tstate)

Fart of the Stable ABI. Destroy a thread state object. The global interpreter lock need not be held. The thread state
must have been reset with a previous call to PyThreadState_Clear ().

void PyThreadState_DeleteCurrent (void)

Destroy the current thread state and release the global interpreter lock. Like PyThreadState_Delete (),
the global interpreter lock need not be held. The thread state must have been reset with a previous call to
PyThreadState_Clear().

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Get the current frame of the Python thread state zstate.

Return a strong reference. Return NULL if no frame is currently executing.
See also PyEval_ GetFrame ().

tstate must not be NULL.

3.9 FrihfE.

uint64_t PyThreadState_GetID (PyThreadState *tstate)
Fart of the Stable ABI since version 3.10. Get the unique thread state identifier of the Python thread state zstate.

tstate must not be NULL.
3.9 FriR e

PylInterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
Fart of the Stable ABI since version 3.10. Get the interpreter of the Python thread state zstate.

tstate must not be NULL.
3.9 FriRUEe.

void PyThreadState_EnterTracing (PyThreadState *tstate)
Suspend tracing and profiling in the Python thread state tstate.

Resume them using the Py ThreadState_LeaveTracing () function.
3.11 Frhi e

void PyThreadState_LeaveTracing (PyThreadState *tstate)

Resume tracing and profiling in the Python thread state #state suspended by the
PyThreadState_EnterTracing () function.

See also PyEval_ SetTrace () and PyEval_SetProfile () functions.
3.11 B sE.

PylInterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. 3RECY Hi RS

Issue a fatal error if there no current Python thread state or no current interpreter. It cannot return NULL.
IR 62555 A GIL.,
3.9 FrhRE.

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)

Part of the Stable ABI since version 3.7. Return the interpreter’s unique ID. If there was any error in doing so then
-1 is returned and an error is set.

PR AR A GIL
3.7 B fE.
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PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

Fart of the Stable ABI since version 3.8. Return a dictionary in which interpreter-specific data may be stored. If
this function returns NULL then no exception has been raised and the caller should assume no interpreter-specific
dict is available.

This is not a replacement for PyModule GetState (), which extensions should use to store interpreter-specific
state information.

3.8 B RE.

typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylnterpreterFrame *frame, int throwflag)

TP pR R 262
The throwflag parameter is used by the throw () method of generators: if non-zero, handle the current exception.
£ 3.9 WU MG MR BIAE W] 22— A tstate T 5.

JE 3.11 R ¥ : The frame parameter changed from PyFrameObject* to _PyInterpreterFrame*.
p g

_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

Get the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.
3.9 B EIHE.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction

eval_frame)

Set the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.
3.9 B fE.

PyObject *PyThreadState_GetDict ()

BREME: ENGY5] A . Part of the Stable ABL Return a dictionary in which extensions can store thread-specific
state information. Each extension should use a unique key to use to store state in the dictionary. It is okay to call
this function when no current thread state is available. If this function returns NULL, no exception has been raised
and the caller should assume no current thread state is available.

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

Fart of the Stable ABI. Asynchronously raise an exception in a thread. The id argument is the thread id of the target
thread; exc is the exception object to be raised. This function does not steal any references to exc. To prevent naive
misuse, you must write your own C extension to call this. Must be called with the GIL held. Returns the number
of thread states modified; this is normally one, but will be zero if the thread id isn’t found. If exc is NULL, the
pending exception (if any) for the thread is cleared. This raises no exceptions.

T 3.7 RSB The type of the id parameter changed from long to unsigned long.

void PyEval_AcquireThread (PyThreadState *tstate)

Fart of the Stable ABI. Acquire the global interpreter lock and set the current thread state to tstafe, which must not
be NULL. The lock must have been created earlier. If this thread already has the lock, deadlock ensues.

£47¥: Calling this function from a thread when the runtime is finalizing will terminate the thread, even if the
thread was not created by Python. You can use _Py_IsFinalizing() or sys.is_finalizing() to
check if the interpreter is in process of being finalized before calling this function to avoid unwanted termination.

7= 3.8 R W O Updated to be consistent with PyEval RestoreThread(),
Py END_ALLOW_THREADS (), and PyGILState Ensure (), and terminate the current thread if
called while the interpreter is finalizing.
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PyEval_RestoreThread () is a higher-level function which is always available (even when threads have not
been initialized).

void PyEval_ReleaseThread (PyThreadState *tstate)

Part of the Stable ABI. Reset the current thread state to NULL and release the global interpreter lock. The lock
must have been created earlier and must be held by the current thread. The #state argument, which must not be
NULL, is only used to check that it represents the current thread state --- if it isn’t, a fatal error is reported.

PyEval_SaveThread () is a higher-level function which is always available (even when threads have not been
initialized).
void PyEval_AcquireLock ()

Part of the Stable ABL U4 RifREdeil. BLAAURSCHI B . WRIZARCEMWA B, WS Bt
il

32 R g B B B This function does not update the current thread state. Please use
PyEval_RestoreThread () or PyEval_AcquireThread () instead.

£47¥: Calling this function from a thread when the runtime is finalizing will terminate the thread, even if the
thread was not created by Python. You can use _Py_TIsFinalizing() or sys.is_finalizing() to
check if the interpreter is in process of being finalized before calling this function to avoid unwanted termination.

¥ 38 fx B O Updated to be consistent with PyEval RestoreThread(),
Py_END_ALLOW_THREADS (), and PyGILState_Ensure (), and terminate the current thread if
called while the interpreter is finalizing.

void PyEval_ReleaseLock ()
Fart of the Stable ABI. Release the global interpreter lock. The lock must have been created earlier.

3.2 f )5 EL4 % This function does not update the current thread state. Please use PyEval_SaveThread ()
or PyEval_ReleaseThread () instead.

9.6 FREREIEH

While in most uses, you will only embed a single Python interpreter, there are cases where you need to create several
independent interpreters in the same process and perhaps even in the same thread. Sub-interpreters allow you to do that.

The "main” interpreter is the first one created when the runtime initializes. It is usually the only Python interpreter in a
process. Unlike sub-interpreters, the main interpreter has unique process-global responsibilities like signal handling. It is
also responsible for execution during runtime initialization and is usually the active interpreter during runtime finalization.
The PyInterpreterState_Main () function returns a pointer to its state.

You can switch between sub-interpreters using the PyThreadState_Swap () function. You can create and destroy
them using the following functions:

type PyInterpreterConfig

Structure containing most parameters to configure a sub-interpreter. Its values are used only in
Py_NewInterpreterFromConfig () and never modified by the runtime.

312 iR fe.
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intuse_main_obmalloc
If this is 0 then the sub-interpreter will use its own “object” allocator state. Otherwise it will use (share) the
main interpreter’s.

If this is 0 then check_multi_interp extensions must be 1 (non-zero). If this is 1 then gil
must not be PyInterpreterConfig OWN_GIL.

intallow_fork
If this is 0 then the runtime will not support forking the process in any thread where the sub-interpreter is
currently active. Otherwise fork is unrestricted.

Note that the subprocess module still works when fork is disallowed.

intallow_exec
If this is O then the runtime will not support replacing the current process via exec (e.2. os.execv ())in
any thread where the sub-interpreter is currently active. Otherwise exec is unrestricted.

Note that the subprocess module still works when exec is disallowed.

int allow_threads
If this is O then the sub-interpreter’s threading module won’t create threads. Otherwise threads are al-
lowed.

int allow_daemon_threads
If this is O then the sub-interpreter’s threading module won’t create daemon threads. Otherwise daemon
threads are allowed (as long as a1 low_threads is non-zero).

int check_multi_interp_extensions

If this is 0 then all extension modules may be imported, including legacy (single-phase init) modules, in any
thread where the sub-interpreter is currently active. Otherwise only multi-phase init extension modules (see
PEP 489) may be imported. (Also see Py_mod_multiple interpreters.)

This must be 1 (non-zero) if use_main_obmallocis 0.
intgil
This determines the operation of the GIL for the sub-interpreter. It may be one of the following:

PyInterpreterConfig_DEFAULT_ GIL

Use the default selection (PyInterpreterConfig SHARED_GIL).
PyInterpreterConfig_SHARED_GIL

Use (share) the main interpreter’s GIL.
PyInterpreterConfig OWN_GIL

Use the sub-interpreter’s own GIL.

If this is PyInterpreterConfig_ OWN_GIL then PyInterpreterConfig.
use_main_obmalloc mustbe 0.

PyStatus Py_NewInterpreterFromConfig (PyThreadState **tstate_p, const PylnterpreterConfig *config)

Create a new sub-interpreter. This is an (almost) totally separate environment for the execution of Python code.
In particular, the new interpreter has separate, independent versions of all imported modules, including the fun-
damental modules builtins, _ _main__ and sys. The table of loaded modules (sys.modules) and the
module search path (sys.path) are also separate. The new environment has no sys.argv variable. It has
new standard I/O stream file objects sys.stdin, sys.stdout and sys. stderr (however these refer to the
same underlying file descriptors).

The given config controls the options with which the interpreter is initialized.
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Upon success, tstate_p will be set to the first thread state created in the new sub-interpreter. This thread state is
made in the current thread state. Note that no actual thread is created; see the discussion of thread states below. If
creation of the new interpreter is unsuccessful, zstate_p is set to NULL; no exception is set since the exception state
is stored in the current thread state and there may not be a current thread state.

Like all other Python/C API functions, the global interpreter lock must be held before calling this function and is
still held when it returns. Likewise a current thread state must be set on entry. On success, the returned thread
state will be set as current. If the sub-interpreter is created with its own GIL then the GIL of the calling interpreter
will be released. When the function returns, the new interpreter’s GIL will be held by the current thread and the
previously interpreter’s GIL will remain released here.

3.12 FiHIIfE.

Sub-interpreters are most effective when isolated from each other, with certain functionality restricted:

PyInterpreterConfig config = {
.use_main_obmalloc = O,
.allow_fork = 0,
.allow_exec = 0,
.allow_threads = 1,
.allow_daemon_threads = O,
.check_multi_interp_extensions = 1,
.gil = PyInterpreterConfig_OWN_GIL,
bi
PyThreadState *tstate = Py_NewlInterpreterFromConfig (&config);

Note that the config is used only briefly and does not get modified. During initialization the config’s values are
converted into various Py InterpreterState values. A read-only copy of the config may be stored internally
onthe PyInterpreterState.

Extension modules are shared between (sub-)interpreters as follows:

* For modules using multi-phase initialization, e.g. PyModule_FromDefAndSpec (), a separate mod-
ule object is created and initialized for each interpreter. Only C-level static and global variables are shared
between these module objects.

» For modules using single-phase initialization, e.g. PyModule_Create (), the first time a particular exten-
sion is imported, it is initialized normally, and a (shallow) copy of its module’s dictionary is squirreled away.
When the same extension is imported by another (sub-)interpreter, a new module is initialized and filled with
the contents of this copy; the extension’s init function is not called. Objects in the module’s dictionary thus
end up shared across (sub-)interpreters, which might cause unwanted behavior (see Bugs and caveats below).

Note that this is different from what happens when an extension is imported after the interpreter has been
completely re-initialized by calling Py_FinalizeEx () and Py_Tnitialize ();in that case, the ex-
tension’s initmodule function is called again. As with multi-phase initialization, this means that only
C-level static and global variables are shared between these modules.

PyThreadState *Py_NewInterpreter (void)

Part of the Stable ABIL Create a new sub-interpreter.  This is essentially just a wrapper around
Py _NewInterpreterFromConfig () with a config that preserves the existing behavior. The result is an
unisolated sub-interpreter that shares the main interpreter’s GIL, allows fork/exec, allows daemon threads, and
allows single-phase init modules.

void Py_EndInterpreter (PyThreadState *tstate)

Fart of the Stable ABIL Destroy the (sub-)interpreter represented by the given thread state. The given thread state
must be the current thread state. See the discussion of thread states below. When the call returns, the current thread
state is NULL. All thread states associated with this interpreter are destroyed. The global interpreter lock used by
the target interpreter must be held before calling this function. No GIL is held when it returns.

Py _FinalizeEx () will destroy all sub-interpreters that haven’t been explicitly destroyed at that point.
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9.6.1 A Per-Interpreter GIL

Using Py_NewInterpreterFromConfig () youcan create a sub-interpreter that is completely isolated from other
interpreters, including having its own GIL. The most important benefit of this isolation is that such an interpreter can
execute Python code without being blocked by other interpreters or blocking any others. Thus a single Python process
can truly take advantage of multiple CPU cores when running Python code. The isolation also encourages a different
approach to concurrency than that of just using threads. (See PEP 554.)

Using an isolated interpreter requires vigilance in preserving that isolation. That especially means not sharing any objects
or mutable state without guarantees about thread-safety. Even objects that are otherwise immutable (e.g. None, (1,
5) ) can’t normally be shared because of the refcount. One simple but less-efficient approach around this is to use a global
lock around all use of some state (or object). Alternately, effectively immutable objects (like integers or strings) can be
made safe in spite of their refcounts by making them “immortal”. In fact, this has been done for the builtin singletons,
small integers, and a number of other builtin objects.

If you preserve isolation then you will have access to proper multi-core computing without the complications that come
with free-threading. Failure to preserve isolation will expose you to the full consequences of free-threading, including
races and hard-to-debug crashes.

Aside from that, one of the main challenges of using multiple isolated interpreters is how to communicate between them
safely (not break isolation) and efficiently. The runtime and stdlib do not provide any standard approach to this yet. A
future stdlib module would help mitigate the effort of preserving isolation and expose effective tools for communicating
(and sharing) data between interpreters.

312 R e

9.6.2 $HiRTIEE

Because sub-interpreters (and the main interpreter) are part of the same process, the insulation between them isn’t perfect
--- for example, using low-level file operations like os . c1lose () they can (accidentally or maliciously) affect each other’s
open files. Because of the way extensions are shared between (sub-)interpreters, some extensions may not work properly;
this is especially likely when using single-phase initialization or (static) global variables. It is possible to insert objects
created in one sub-interpreter into a namespace of another (sub-)interpreter; this should be avoided if possible.

Special care should be taken to avoid sharing user-defined functions, methods, instances or classes between sub-
interpreters, since import operations executed by such objects may affect the wrong (sub-)interpreter’s dictionary of
loaded modules. It is equally important to avoid sharing objects from which the above are reachable.

Also note that combining this functionality with PyGILState_* APIs s delicate, because these APIs assume a bijection
between Python thread states and OS-level threads, an assumption broken by the presence of sub-interpreters. It is
highly recommended that you don’t switch sub-interpreters between a pair of matching PyGILState_ Ensure () and
PyGILState_Release () calls. Furthermore, extensions (such as ctypes) using these APIs to allow calling of
Python code from non-Python created threads will probably be broken when using sub-interpreters.

9.7 HFiEH

A mechanism is provided to make asynchronous notifications to the main interpreter thread. These notifications take the
form of a function pointer and a void pointer argument.
int Py_ AddPendingCall (int (*func)(void*), void *arg)
Fart of the Stable ABI. Schedule a function to be called from the main interpreter thread. On success, O is returned
and func is queued for being called in the main thread. On failure, —1 is returned without setting any exception.

When successfully queued, func will be eventually called from the main interpreter thread with the argument arg.
It will be called asynchronously with respect to normally running Python code, but with both these conditions met:
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* on a bytecode boundary;
 with the main thread holding the global interpreter lock (func can therefore use the full C API).

func must return 0 on success, or —1 on failure with an exception set. func won't be interrupted to perform another
asynchronous notification recursively, but it can still be interrupted to switch threads if the global interpreter lock
is released.

This function doesn’t need a current thread state to run, and it doesn’t need the global interpreter lock.

To call this function in a subinterpreter, the caller must hold the GIL. Otherwise, the function func can be scheduled
to be called from the wrong interpreter.

# s This is a low-level function, only useful for very special cases. There is no guarantee that func will be
called as quick as possible. If the main thread is busy executing a system call, func won’t be called before the
system call returns. This function is generally not suitable for calling Python code from arbitrary C threads.
Instead, use the PyGILState API.

T 3.9 W B If this function is called in a subinterpreter, the function func is now scheduled to be called from
the subinterpreter, rather than being called from the main interpreter. Each subinterpreter now has its own list of
scheduled calls.

3.1 B fE.

9.8 SrHTFOERER

The Python interpreter provides some low-level support for attaching profiling and execution tracing facilities. These are
used for profiling, debugging, and coverage analysis tools.

This C interface allows the profiling or tracing code to avoid the overhead of calling through Python-level callable objects,
making a direct C function call instead. The essential attributes of the facility have not changed; the interface allows trace
functions to be installed per-thread, and the basic events reported to the trace function are the same as had been reported
to the Python-level trace functions in previous versions.

typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
The type of the trace function registered using PyEval_SetProfile () and PyEval_SetTrace (). The
first parameter is the object passed to the registration function as obj, frame is the frame object to which the event
pertains, what is one of the constants PyTrace CALL, PyTrace_ EXCEPTION, PyTrace_LINE,
PyTrace_ RETURN, PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN, or
PyTrace_OPCODE, and arg depends on the value of what:

what HJ{&

arg Fj& X

PyTrace_ CALL

M Py None.

PyTrace EXCEPTION

Bl A 2

sys.exc_info () RFFFHEEE.

PyTrace_LINE

E\%Py_Non e.

PyTrace_RETURN

AR [ B(E, o A e i S B AR [e] NULL,

PyTrace_C_CALL NRREEETES
PyTrace_C_EXCEPTION | IEZEVEHERETS.
PyTrace_C_RETURN NRREEETINES

PyTrace_OPCODE

BAEPy_None.
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int PyTrace_CALL
The value of the what parameter to a Py_ t racefunc function when a new call to a function or method is being
reported, or a new entry into a generator. Note that the creation of the iterator for a generator function is not
reported as there is no control transfer to the Python bytecode in the corresponding frame.

int PyTrace_EXCEPTION

The value of the what parameter to a Py_ t race func function when an exception has been raised. The callback
function is called with this value for what when after any bytecode is processed after which the exception becomes
set within the frame being executed. The effect of this is that as exception propagation causes the Python stack to
unwind, the callback is called upon return to each frame as the exception propagates. Only trace functions receives
these events; they are not needed by the profiler.

int PyTrace_LINE

The value passed as the what parameter to a Py_t racefunc function (but not a profiling function) when a
line-number event is being reported. It may be disabled for a frame by setting £_trace_lines to 0 on that
frame.

int PyTrace_RETURN

The value for the what parameter to Py_ t race func functions when a call is about to return.
int PyTrace_C_CALL

The value for the what parameter to Py_ t race func functions when a C function is about to be called.
int PyTrace_C_EXCEPTION

The value for the what parameter to Py_ t race func functions when a C function has raised an exception.
int PyTrace_C_RETURN

The value for the what parameter to Py_ t race func functions when a C function has returned.

int PyTrace_OPCODE
The value for the what parameter to Py_tracefunc functions (but not profiling functions) when a new op-
code is about to be executed. This event is not emitted by default: it must be explicitly requested by setting
f_trace_opcodes to I on the frame.

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)

Set the profiler function to func. The obj parameter is passed to the function as its first parameter, and may be
any Python object, or NULL. If the profile function needs to maintain state, using a different value for obj for each
thread provides a convenient and thread-safe place to store it. The profile function is called for all monitored events
except PyTrace_LINE PyTrace_OPCODE and PyTrace_EXCEPTION.

See also the sys.setprofile () function.
The caller must hold the GIL.

void PyEval_SetProfileAllThreads (Py_tracefunc func, PyObject *obj)

Like PyEval_SetProfile () but sets the profile function in all running threads belonging to the current in-
terpreter instead of the setting it only on the current thread.

The caller must hold the GIL.

As PyEval_SetProfile (), this function ignores any exceptions raised while setting the profile functions in
all threads.
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void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

Set the tracing function to func. This is similar to PyEval_SetProfile (), except the tracing function does
receive line-number events and per-opcode events, but does not receive any event related to C function objects
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being called. Any trace function registered using PyEval_SetTrace () will not receive PyTrace_C_CALL,
PyTrace_C_EXCEPTION or PyTrace_C_RETURN as a value for the what parameter.

See also the sys.settrace () function.
The caller must hold the GIL.
void PyEval_SetTraceAllThreads (Py_tracefunc func, PyObject *obj)

Like PyEval_SetTrace () but sets the tracing function in all running threads belonging to the current inter-
preter instead of the setting it only on the current thread.

The caller must hold the GIL.

As PyEval_SetTrace (), this function ignores any exceptions raised while setting the trace functions in all
threads.
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9.9 ERAI 28 HF

These functions are only intended to be used by advanced debugging tools.

PyInterpreterState *PyInterpreterState_Head ()
Return the interpreter state object at the head of the list of all such objects.

PyInterpreterState *PyInterpreterState_Main ()
I ] IR SRR

PyInterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
Return the next interpreter state object after interp from the list of all such objects.

PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
Return the pointer to the first Py ThreadState object in the list of threads associated with the interpreter interp.

PyThreadState *PyThreadState_Next (PyThreadState *tstate)

Return the next thread state object after rstate from the list of all such objects belonging to the same
PyInterpreterState object.

9.10 LEFMFHZ

The Python interpreter provides low-level support for thread-local storage (TLS) which wraps the underlying native TLS
implementation to support the Python-level thread local storage API (threading. local). The CPython C level APIs
are similar to those offered by pthreads and Windows: use a thread key and functions to associate a void* value per
thread.

The GIL does not need to be held when calling these functions; they supply their own locking.

Note that Python.h does not include the declaration of the TLS APIs, you need to include pythread.h to use
thread-local storage.

£ 1: None of these API functions handle memory management on behalf of the void* values. You need to allo-
cate and deallocate them yourself. If the void* values happen to be PyObject*, these functions don’t do refcount
operations on them either.
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9.10.1 Thread Specific Storage (TSS) API

TSS APl is introduced to supersede the use of the existing TLS API within the CPython interpreter. This API uses a new
type Py_tss_t instead of int to represent thread keys.

3.7 FrihfE.
Z W
”A New C-API for Thread-Local Storage in CPython” (PEP 539)
type Py_tss_t
This data structure represents the state of a thread key, the definition of which may depend on the underlying TLS

implementation, and it has an internal field representing the key’s initialization state. There are no public members
in this structure.

When Py_LIMITED_API is not defined, static allocation of this type by Py_tss_NEEDS_INIT is allowed.

Py_tss_NEEDS_INIT

This macro expands to the initializer for Py_tss_t variables. Note that this macro won’t be defined with
Py_LIMITED_API.

Dynamic Allocation

Dynamic allocation of the Py_ t ss_ t, required in extension modules built with Py_LIMITED_API, where static alloca-
tion of this type is not possible due to its implementation being opaque at build time.
Py_tss_t *PyThread_tss_alloc ()
Part of the Stable ABI since version 3.7. Return a value which is the same state as a value initialized with
Py_tss_NEEDS_INIT,or NULL in the case of dynamic allocation failure.
void PyThread_tss_free (Py_tss_t *key)

Part of the Stable ABI since version 3.7. Free the given key allocated by PyThread tss_alloc (), after first
calling PyThread_tss_delete () to ensure any associated thread locals have been unassigned. This is a
no-op if the key argument is NULL.

$51:: A freed key becomes a dangling pointer. You should reset the key to NULL.

Bk

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread tss_set ()
and PyThread_tss_get () are undefined if the given Py tss_t has not been initialized by
PyThread tss_create().

int PyThread_tss_is_created (Py_fss_t *key)
Part of the Stable ABI since version 3.7. Return a non-zero value if the given Py_tss_ t has been initialized by
PyThread_tss_create().

int PyThread_tss_create (Py_tss_t *key)

Part of the Stable ABI since version 3.7. Return a zero value on successful initialization of a TSS key. The behavior
is undefined if the value pointed to by the key argument is not initialized by Pyt ss_NEEDS_TNIT. This function
can be called repeatedly on the same key -- calling it on an already initialized key is a no-op and immediately returns
success.
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void PyThread_tss_delete (Py_tss_t *key)
Fart of the Stable ABI since version 3.7. Destroy a TSS key to forget the values associated with the key across all
threads, and change the key’s initialization state to uninitialized. A destroyed key is able to be initialized again by
PyThread_tss_create (). This function can be called repeatedly on the same key -- calling it on an already
destroyed key is a no-op.

int PyThread_tss_set (Py_tss_t *key, void *value)
Part of the Stable ABI since version 3.7. Return a zero value to indicate successfully associating a void* value
with a TSS key in the current thread. Each thread has a distinct mapping of the key to a void* value.

void *PyThread_tss_get (Py_tss_t *key)
Part of the Stable ABI since version 3.7. Return the void* value associated with a TSS key in the current thread.
This returns NULL if no value is associated with the key in the current thread.

9.10.2 Thread Local Storage (TLS) API

3.7 G ELFZ IS This APLis superseded by Thread Specific Storage (TSS) API.

$41:: This version of the API does not support platforms where the native TLS key is defined in a way that cannot be
safely cast to int. On such platforms, PyThread_create_key () will return immediately with a failure status, and
the other TLS functions will all be no-ops on such platforms.

T TSR R FRA R D, R AR R AU P 6 AR B APL

int PyThread_create_key ()
Fart of the Stable ABIL.

void PyThread_delete_key (int key)
Fart of the Stable ABIL.

int PyThread_set_key_value (int key, void *value)
Fart of the Stable ABI.

void *PyThread_get_key_value (int key)
Fart of the Stable ABI.

void PyThread_delete_key_value (int key)
Fart of the Stable ABI.

void PyThread_ReInitTLS ()
Fart of the Stable ABI.
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int main(int argc, char **argv)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

config.isolated = 1;

/* Decode command line arguments.

(Fotakss)
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(£ 50

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;
3
PyConfig_Clear (&configqg);

return Py_RunMain () ;

exception:

PyConfig_Clear (&configqg);

if (PyStatus_IsExit (status)) {
return status.exitcode;

}

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException (status);

10.2 PyWideStringList

type PyWideStringList

Hi wehar_t* FRFERARY K.
WN2R length S ARZEARL, W items W/ N NULL F H A FAFER AN H NULL,
Tk
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
K item YSINF| list,
Python 75085 FCAT) b A DA TS 1] FH L BRI £«
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
Bt item i A\ B list ) index V8 ..
GnS index KTEET list WK JE, WIKF item FSIME] list o
index W KT 0,
Python 75U FiAT) b A ASE ] FH R £«
St IR B
Py_ssize_t length
List ¥ J&,

wchar_t **items

FIETIH -
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10.3 PyStatus

type PyStatus
BRI PR AR s . AR EGR H A Z5H 1R
XFTRTR, BN DMERE AT RN C BB R .
St IR B
int exitcode
B, B4 exit O WS
const char *err_msg
BHRAEE
const char *func
T AR R A A4 R, ATRASH NULL.
AIERS R KA
PyStatus PyStatus_Ok (void)
FEI.
PyStatus PyStatus_Error (const char *err_msg)
QR RSNIDEI R A7 P
err_msg ANV A NULL,
PyStatus PyStatus_NoMemory (void)
WA LRI (AR ) o
PyStatus PyStatus_Exit (int exitcode)
PAFE A2 BB H A ASIR Y Python,
AL TR ZS Y BRI

int PyStatus_Exception (PyStatus status)

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 -

% fENER, Python ¥H#i ik & PyStatus. func 7%, MEIEMRSHEEI 2K func % NULL,

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

ER AR 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 .

Z: 1. Memory Management.

BRAHE: PYMEM_ALLOCATOR_NOT_SET.,
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int configure_locale
5 LC_CTYPE i &5 IR ) P By i = X
MRET 0, NMP¥fcoerce _c locale flcoerce c_locale warn WM AEAHN 0.
% Wllocale encoding .
ARINE: 7E Python FLE o 1, TERR BECEH 2 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«
% lllocale encoding .
BRIANE: 7E Python FLE o4 -1, TR BICEH 2 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
W AEEE:
e XE PyPreConfig.utf8_mode 4 0,
e B PyConfig.filesystem encoding A "mbcs",
e B PyConfig.filesystem errors A "replace".
WG4k | PYTHONLEGACYWINDOWSFSENCODING [ EAS B{H .
XAE Windows Fr] . #ifdef MS_WINDOWS Zn]#% T Windows % &K CHS .
BRINMA: 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 {EH PyPreConfig fi#Ji54t Python

Python Y LG 1L
» % B Python N7 HiLgs (PyPreConfig.allocator)
o fit® LC_CTYPE 155 X1 (locale encoding)
o %8 Python UTF-8 #iz{ (PyPreConfig.ut f8_mode)
MHI TR E (PyPreConfig KA fAfE¥E _PyRuntime.preconfig 1,
Ttk iR 1€ Python (I pR %L :
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
R4 preconfig TL E A FHI 1AL Python.,
preconfig 7NA] A NULL,
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *const *argv)
M preconfig ML E K KT 454 Python.
Un2R preconfig Wparse_argv HAEBENAEHT argy fr 217540 (FA7HR).
preconfig ANA] A NULL.,
PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t *const *argv)
H4f preconfig T E R WK 4G 1L Python.
W2 preconfig iparse_argv HIEBEINEYT argy ey 247580 (SETFHFHR) -
preconfig /N1 > NULL,

TR T EMNRM HPyStatus_Exception () MPy_ExitStatusException () AP FEH (4R EHE
H).

XFF-Python o & (PyPreConfig_InitPythonConfig()), 5 Python J2& TS HMG AT, ABATE
il A 1k Python BB MGG Ay 24TSEL, RN BN gt ig XS HELE =L . Flan, -X utfs fy
LA TIEIURE 5 A Python UTF-8 15,

PyMem_SetAllocator () AJ{EPy_Prelnitialize() ZJG. Py_InitializeFromConfig () Z Hi#k
P8 PAZE3E 5 X NAE i ey . W PyPreconfig.allocator #fi% A PYMEM_ALLOCATOR_NOT_SET
WA fEPy_PreInitialize () Z HIHEIHH -

g PyMem_RawMalloc () iXFER) Python P17 4B bR KU BE#E Python i) i 1k 2 wil 68 A, 10 B 4% 1
malloc () Ml free () MR LR E AN, Py_DecodeLocale () ANRETE Python FiwI a4k 2 BIRIE H

{8 P40 42 A 5K 5 ] Python UTF-8 B 31

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfigqg);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

}

(Rt
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(£ 50

/* at this point, Python speaks UTF-8 */

Py_Initialize();

VA

use Python API here ... */

Py_Finalize();

10.6 PyConfig

type PyConfig

A5 T RE S F TBCE: Python [ TE S 45 H 14 o
TESEG, WAEH PyConfig Clear () BB E MNAT
SERRTTIR:
void PyConfig_InitPythonConfig (PyConfig *config)
it Python Bz & RAURAECE o
void PyConfig_InitIsolatedConfig (PyConfig *config)
L% 7 e 5 ORBI IR EC
PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
RFFEFAF R sor P DL R *config_str.
TEBEIFA 4744 10 Python
PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
il Py_DecodeLocale () Xt str MATARIG I IF 45 FiX B F| *config_str,
TE L EEIFA 4744 10 Python
PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
WAL TEF AT B3R argy R AT XATSHL (config Hargv I G,
TEBEFA 445 1 Python.,
PyStatus PyConfig_SetBytesArgv (PyConfig *config, int arge, char *const *argv)
WRIETF T H I 3% argy BCE M 01T 24 (config Wargv i), lPy_DecodeLocale () M55
FR AT AR .
TEEEIFA 4744 10 Python

PyStatus PyConfig_SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t length,
wchar_t **items)

PEIETFAFER ) 3 list W E A length 1 items
FE B TR 4744 1€ Python.,
PyStatus PyConfig_Read (PyConfig *config)
BEUITA Python i
EAVIRH T B RIFAZL
A FH 0k R O R P SR BB O 4 2 B E IeEBE, 0 Python 3.1 R
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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.,

TE 3.10 fiUH k: PyConfig. argv ZEMAE R SWENT—IK, TESEBN5EMG, PyConfig.
parse_argv RN 2, HEN PyConfig.parse_argv 2T 1 A 2@ SEL.

16 301 UEHG PyContio Read () RATHIEFARGE, FILPyhon  E5 2 FIHFE
A EN BN Py InitializeFromConfig () #EH .

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).,

XTI IR 2 EA T PyStatus_Exception () Ml Py_ExitStatusException () HAbPH
SR (BEREGRH) .
LiR AT B
PyWideStringList axrgv
MAITB4: sys.argv.

Fffparse_argv ¥WH 1 5 PA5 i@ Python fifEdfr Python iy 17 S Bk W (9 7 X gt tfrargv
Margv F#|E Python Z44.

WMRargv A=, MSEM—NE TR sys . argyv IRAAFAETT HIKIEAR 2.
BRAHE: 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 TEHAMAFL T (python -c code Ml python), RFFM—NEFARFE, XFRUH TIEHR.
Wi -p Ay FTIETUR PYTHONSAFEPATH MEAF i E A 1,
BRIAA: Python FLE H12k 0, [RESHCE S 1.
3.1 F ke
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wchar_t *base_exec_prefix

sys.base_exec_prefix.
PRIAMH: 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 .
2RIAME: NULL.
Python 354280 H B—3B457 -
wchar_t *base_prefix

sys.base_prefix.
ZRIAH: 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
BROAME: 1.
int bytes_warning

WHRET 1, WAERF bytes B bytearray 5§ str ##7HE, i bytes 5 int TR &
g

WRRTEET 2, WERXEREIL TG K BytesWarning 4.
1 —b Ay 4TI T Y
NN H

int warn_default_encoding

WEAAEEAE, WHE io. Text IOWrapper (i BRIAGmASAE R 4 th EncodingWarning %4k, 3
&1 274 io-encoding-warning.

RRINME: 0.
3.10 i 2 fE

int code_debug_ranges
WEARSET 0, MIEEHAEACHS R R G R BATMISML . I HLAE AR S D (2 BT B [l i ic
j#iJ PYTHONNODEBUGRANGES I As B Hll -X no_debug_ranges 4TI & 0,
BROAME: 1.
3.1 i ag

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": RUERTIGA{HA pyc IHZRA RN
* L"default": BT WA {HA pyc Fi check_source’ FEARHE & 15 5 UE TERK -
PRIAME: L"default",
Z: I, PEP 552 "Deterministic pycs”.
int configure_c_stdio
WAHERME, WECE C ARk
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
e R interactive NIAEFE, WIS stdin I stdout FH7E S (Windows 1Y | stdout) .
BRINE: A& Python it B H N 1, TEFRBSHCE A 0.
int dev_mode
IR AEEAE, WEH Python JF A A5,
1T —X dev &I PYTHONDEVMODE IS4 B E N 1.
BRIME: 72 Python i -1, FERRBSAHA 0.
int dump_refs
¥%f# Python 5| J{]?
SN AETAE, WAk B A TEIR TS AR R
Ff PYTHONDUMPREFS IR E R E N 1.

EHE T Py_TRACE_REFS 2455k Python 451 : Z W, configure —--with-trace-refs
.

BOAA: 0.
wchar_t *exec_prefix
LMAT 15 1Y Python SUAFAYY 1% J& H SKAIZH: sys.exec_prefix,
BRIA{H: NULL.
Python 3% 128 E B—35 .
wchar_t *executable
Python i d rI AT —HE B ORI ZEXT B 42: sys . executable.
BRA{E: NULL.
Python $51280E —B57 -
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”,

TEHAES F: BOAEH "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
BRA{E: 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.
BRIAE: 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.
BRINME: 0.
int install_signal_handlers
%2 Python {55 AL HAIAN?
BRIME: 7E Python B30 NA 1, FERRBIEUT N 0.
int interactive
WRRT 0, E M2 ERE (REPL).
Hi -1 Ay AT IR T Y
BRINME: 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),
3.12 Fii T fE

int isolated
WERART 0, W B s

* ffsafe pathi% A 1: 7 Python 3B FATE sys . path BN VELEANZEVER AR,
METH R AT H SRS 47

e ¥use environment &N 0: ZIg PYTHON HIEASH,
e Yuser site_directory ¥R 0: NENEH gk s H g sys .path,
* Python REPL ¥§ A3 A readline WAYEAR HHERAF S T BRIAMY readline firl .
—T AT E N 1.
BRINE: 7 Python BixUrohy 0, FERf sl 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 .,
BONA: 0.
7S PEP 528 (K Windows 451 &5 A% U E Ml UTF-8).
intmalloc_stats
WoAARZAE, WHEIR ¥ ik Python pymalloc W 454 Be &5 BIGETT RS -
H{ PYTHONMALLOCSTATS MIaAs ik BN 1,
WA Python J2 £l —-without-pymalloc &7 34T B & ML LEITORF 4 205 -
BROAH: 0.
wchar_t *platlibdir
SFEFEH SRR sys.platlibdir,
F PYTHONPLATLIBDIR M3 Ar ik B .

BRiAH: M configure --with-platlibdir # W i%® Y PLATLIBDIR ZZ(HE (BRiIAH:
"1ib", ¥F Windows 025 "DLLs"),

Python 341280 F g AB—3R4) .
3.9 Bl e

5 311 BUE A H AjfE Windows 48 % 200 T GEbn e e B, i H AT DLLs T A
o, WTARAEES R, AT IEAR A 5 A A A AU o, I (B 2

wchar_t *pythonpath_env
B8 R P’ (sys . path) H—JH DELIM (os.pathsep) 7 FERFH
i PYTHONPATH MBiAF B E
BRIA{E: NULL.
Python 34125 5 i AB—F57
PyWideStringList module_search_paths
int module_search_paths_set
B R A% 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 3442 B 7 BI—B47 o
int optimization_level
Ao -
¢ 0: Peephole fifbgs, ¥ _ debug__ &N True,
e 1: 0%, BMEWE, B __debug__ ¥ N False,
o 20 19, KEBRSUETARER.
AL -0 A AATIR NS . KE SN PYTHONOPTIMI ZE FRARALS fE{H .

RRIAE: .
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PyWideStringList oxrig_argv
{54 Python THFTREFFHY A A T BH0N%: sys.orig_argv.

MPorig argv IFERNEH Hargy RE— N REEEFRRNGE, PyConfig Read () ¥
BN argy ZHBargv ¥ Forig argv (WRparse_argv NAZE),

TS argy WPy _GetArgcArgv () %L,
BRIME: 25,

3.10 Hif I HE.
int parse_argv
fildT ey AT SE
iﬂif‘ff? 1, WPASH L Python AT iy QAT S BRI T KT argv, I Margv 3% Python
Z 4o

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

BRIAE: AE Python BXF 0 1, fERRBSET 0.

JE 310 U M MAE R B 4 Ppyconfig. parse_argv Z&T 1 A SfithPyconfig. argv 5.
int parser_debug

AR . WERT o, WHTHFMpT It (DXL 5, B T4 iskie i) .«

Wit -d Ay TN . i E N PYTHONDEBUG FRFAS FH{H -

5 2 Python ISR (WA15E X Py_DEBUG 7).

ARIAE: 0.
int pathconfig_warnings

WEAAERAE, W AVFH AR B DA S SI1CRKE] stderr o QIRSET 0, NHMHIX L2,

BRIME: 7E Python B0 R 1, FERRBIEGUT N 0.

Python 34125 E i ABI—5B5

TE 311 OB S B HLE A+ Windows.
wchar_t *prefix

RMT 5 1 Python SR £ % )8 H SKHIZH: sys.prefix.

BRA{E: NULL.

Python $45 1280 E H—3B5 -
wchar_t *program_name

M T Wtk executable FILE Python H) a3 ) FL UG R4 . b TR 7 24 9K

* QN Py_SetProgramName () SR, R HHESE.
o 7£ macOS I, i E T PYTHONEXECUTABLE M4 As f I & fifi F .

o M E YT WITH_NEXT_FRAMEWORK 7%, 4i%® T _ PYVENV_LAUNCHER_ _ FfIEA5 i}
P E.

o WFargv iy argv(0] W HIFHANSENESHEHE .
o &0, ¥E Windows il L"python", FEHABF-& EXR#H L "python3",
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BRA{E: NULL.
Python $5/Z2BE iy NHI—B5 .
wchar_t *pycache_prefix
AT .pyc XMHEH AR HR: sys.pycache_prefix.,
Wit -X pycache_prefix=PATH ATl PYTHONPYCACHEPREF IX FRIEAS Sk & .
MRH NULL, N sys.pycache_prefix ¥4k -5 None.
BRA{E: NULL.
int quiet
L WERKT 0, MITEAZ HEAT /H3) Python I 27 ACFIR AR «
Hi - G QAT A TId Y .
BRIAE: 0.
wchar_t *run_command
—c A AT (E .
HPy_RunMain () .
BRA{E: NULL.

wchar_t *run_filename

WL AT AT —c B -m W 21724 BEa®iPy_RunMain () U
M

Bilan, XT 4T python3 script.py arg BRI N script.py.
BiE&PyConfig. skip_source_first_line %I,
BRA{H: NULL.
wchar_t *run_module
—m A AT«
Py RunMain () i,
PRIAME: NULL.
int show_ref_count
TEIR SR B 5 VR (R dE R A X4 ) ?
it -X showrefcount My fTIEIIIXE N 1.
i 2 Python P14 R (AE X Py_REF_DEBUG 73).
ARIAE: 0.
int site_import
TEJEBII A site fHL?
WEREET R, WEE AT f S A DA SR 7 2 09 55 0l A Y sys . path B4,

WHRG BT A site P EES F X SeBAE  (QRARAE Ll A X Lo 824, A site.
main () EREL).

L - TR BN 0,
sys.flags.no_site &#fi%Nsite import BUZJGHIHE.

ARIAMA: 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.
BRIAH: 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 .
BROAME: 1.
3.12 i fE.
int use_environment
5 BRHE R
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 .
BRIAHE: 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 .
BT -B iy A4 Ti%IA] PYTHONDONTWRITEBY TECODE IR AZ iR BN 0.
sys.dont_write_bytecode &#i¥lGib Nwrite bytecode BUZJGHH.
BOAMA: 1.
PyWideStringList xoptions
-X TR RE: sys ._xoptions.
BN 2%,
WiRparse_argv HAEEAE, Wargv ZHCR DA H M Python ffEMT iy 047 SR A 09 7 XBH#AT, 3 Margv
1% Python 244
xopt ions P LN A BRI : 20 —X Ard 720,
1 3.9 iR ¥ Pk: show_alloc_count FEEHAZL.
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10.7 {£f PyConfig #)ig4t

M TH4h1E Python F R %L
PyStatus Py_InitializeFromConfig (const PyConfig *config)
MR config Wl E A4 Python.

VT ERM R HPystatus_Exception () flPy_ExitStatusException () RATHRE (FiREE
).

i oS i H T PyImport_FrozenModules (). PyImport_AppendInittab ()
B PyImport_ExtendInittab (), W W Z%FE Python Fi4] 45 4k 2 5. Python ] 4 fb 2 Fi ¥ B 5 ¥4 H
‘EAl. 2Rk Python B¢ Z KW HAL, Wb ZHEAE K W) 44 Python 2 Wil ) Py Tmport AppendInittab ()
EEPyImport_ExtendInittab()o

MHIECE (PyConfig KA RfEHE PyInterpreterState.config 1,

BEAR A AR R Bil:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception (status)) {
goto exception;

}

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
3
PyConfig_Clear (&configqg);
return;

exception:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);
}

B HR Pl S B UCHOARCE., SEIRCE, ARSI IR A 31LBUTE, WESEHEinits
HIASBATR, NI BB S5 A A BB AETR T R0 3R A 2 RS E AT BRI S i e R AR

Az

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

(Rt
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(£ 50

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {
goto done;

/* Read all configuration at once */

status = PyConfig_Read (&confiqg);

if (PyStatus_Exception(status)) {
goto done;

/* 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 GE MR K. B, K Python i AFHAR HART

GHCEAR AN RBUEAS R AR, Gy T (PyConfig. argv KEARSBUENT) MUH b H . C
PRUERL (B0 stdout) Al LC_CTYPE i5F IKBCIFRFFAZL . (5 S A PLAIRRF A 2020

WLICEATS IR 2 O I TE B SO E R DR IR A . T5BIRTEE T PyConfig. home PABESLITSERIARY AL
[
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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__ FEAs

- (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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M¥base prefix B{base_exec_prefix FERIKE, ENIHDMMprefix fllexec_prefix Bk#KHEH

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

e ._pth XM (Fl40: python._pth)

e pybuilddir.txt ({¥ Unix)
URAFAE . _pth U

e risolated &N 1.

* ¥fuse_environment ¥k 0.

o ¥fsite_import N 0,

e ¥fsafe_pathiZH 1.

__ PYVENV_LAUNCHER_ _ HfIEAS 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)
TE Python B2 GG 21 TS ELZ B, IREUX LS4,

HiEZFPyConfig.orig argv .

10.13 SHEMBLTAREE API

AN AILAEE APLGIANT ZE Bglihife, B2 PEP 432 iR LA
o RLT WIIRIEET B, “d/MERIEEAR Python”:
- WERR;
- WERH;
- PERIC ARG
- sys BEHAER T HIMRIE (BIAN: sys.path MAATE).
o 7 BT PIIRLBTBL, Python #5E WAL :
- ZRIFRLE importlib;
- WA E ;
- LR T A H A
- S8 sys BEHWI AL (FI40: @)@ sys . stdout Ml sys.path);
- JBM faulthandler fl tracemalloc Zn[EINHE;
- A site fi;
- %
FLA I APL:
. ]{?Elctonfig._init_main: MR N 0, Py_InitializeFromConfiqg () ¥HE “#%.0" WAL EE
PyStatus _Py_InitializeMain (void)
BEA “FE WIRIBTEL, 521 Python FILR 1L .
1E L rBASFAEATEL, MAXNE import 1ib il yii2me & HoAE “ R85 BrBudiiE A .
X ] B FLVFAE Python H17g il Python DAZE 2 sl fllifl sk 1202 % , Nl BB 2% HE X sys.meta_path FA
MR TS,
TERZO M B G 2T B2 1, R AT RETE Python Wit Hiyk 28 &, X2 PEP 432 Byghtllz —,

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;

(QA)
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(8 E70)
PyConfig_InitPythonConfig(&confiqg);
config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&confiqg);

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

11.1 #hid

{F Python /1, PNAFEHIBE K5 — N0 & Fr Python ST ARSI OFLA HE (heap) . IX/ANFAA HERE BT
NFBIR Python M %% 32 %% (Python memory manager) 13iF. Python NIEEPRESE AR AR A& Fhh &S
TAEE P A R, b=, E). Tl el A7 .

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 -

BT R NAERR , BR AR K A Y % E ] C E?ufﬁlE’FtHE’J BORXT Python X4 HEFTHEME, X 4L
BAlFE: malloc (), calloc (), realloc () fl free (). XEF-SEL C 4MHl#EHI Python P75 HEIH > [B] (1)
BH, 5IR™HEER, ﬁ%ﬁ??fflif%TNﬁJ%%?ﬁ, %Eﬁlﬁﬂﬁﬁ&tﬁaf’ﬁo HA2, FRATT DAL 4 H )
C JEArBiLas >k B ) B i B AR N A7, A R BT

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
..Do some I/O operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */
return res;

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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IR, FERZHCNOLT, HREWE TTET Python HER ML NAT, [N2J5 & 2 H Python P77 BR & il -
B, SRR C 405 AR SRR EA T R s X AR BT Python Mk 55—~ BHL 2 7R 22 E
ifi o Python INAFAF PIERA K9 TR N A7 oK o RIGERTIR SR A A AEA il T B . e BERRE /Y F A
T N A7 K A48 Python PN AF4S PR BELEARRE G A L N A o T ) B DU A SEMER ) T . PRI, 7E
FrE i OL R, Python PN7FAE BEGS il AE 2l A oAl 238 2 48, s e . AL P 2 sl R At o 0y 44 452
1. iﬁg%’fiﬁﬁﬁ)ﬁ T Bl P s i) C ey B, O VO Zeah X7 BL i N AT-RF 52 4 A &% Python A7
(EY T

S Y
A B PYTHONMALLOC W] I R Bl & Python Fr{ifi I i) AT 4 L A4S -

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

PAF BB R T RS Rias . X RO AR LA, AR & 5 i 55 4
FRINRAS ) e 25 AR B8 malloc (), calloc (), realloc () fill free () HIFRFJAFAIHN
P84 malloc (1) (B calloc (1, 1)),
3.4 F e
void *PyMem_RawMalloc (size_tn)
SMEE n ASFATFERR Bl =R TN AR voids JREUFEEE, SRR IR W] 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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3.5 Bl hE.
void *PyMem_RawRealloc (void *p, size_t n)

B p A5 TH NAFBINREE n 735 DURTIHINAFER N R i/ IMECRTE , R AR FFANAE

W p 2 NULL , WAHYS T A PyMem_RawMalloc (n) ; WIER n 55T 0, WINAFHRK/ NP, H

ANSHRERL, R MHE NULL $84f.

M dE p &2 NULL , & 0B 292 2 |l fPyMem_RawMalloc () . PyMem RawRealloc ()

ﬁPyMem_RawCalloc () ETJ\BIE]E]/‘]O
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 ()
i pyMem_RawCalloc () JriR 8. AW, SifE PyMem_RawFree (p) Z HIC &8 & 11

T, R AT A= R
Wk p 7& NULL, IRAH 28 F A ST

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)

TE 3.6 U 2 IAEERIA B 4 B #f 2 pymalloc M IERSEH malloc ()

void *PyMem_Malloc (size_tn)

Part of the Stable ABL Z3HE n NFH5 IR B — AN BT B NAFRY void* JEAUARET, MR AR

[ NULL,

TR E T AT ARIR [0l — MR E NULL 454, BRI T PyMem_Malloc (1) —#f. HEMNFAZ

PMEAT T eI aa AL -

void *PyMem_Calloc (size_t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. 73T nelem ~JCE, ®ANTICEMKINH elsize NFT, Iz [EIFE 1]

B4y BC i AR void* BAUSREL, NS RAMAR [B] NULL, WNAESHRIEARTL N .
TR EFB AT REAR W] — AR AE NULL $54F, B T PyMem_Calloc (1, 1) —Ff.
3.5 B EE.

void *PyMem_Realloc (void *p, size_t n)

Part of the Stable ABL X p £ 5] (N AF SR/ INEEE S n 45 o DABTIHPAFHOR N R i d MECR E, He

PRI,

W p & NULL , AT PyMem_Malloc (n) 5 2R n ZF 0, WINFEER KNSR, HA

SWREIL, R EIHE NULL 541

M dE p & NULL , /N B W2 2 Hi W fPyMem Malloc() . PyMem_Realloc ()

B PyMem_Calloc () BRI,
WERAE KRR, PyMem Realloc () iR NULL , p {/53R2 48 WSl WAF KIS A A R T -
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void PyMem_Free (void *p)
Part of the Stable ABL & p 15170 NAFHL . p AR Z B PyMem _Malloc () . PyMem_Realloc ()
s pyMem_Calloc () FriRlElifst. 0, BFE PyMem _Free (p) ZHICZLMMLMEIL T, KiE
AT R KA
U2k p 7& NULL, IR AMH AR E A ST

PAF IR 2S84k . Y33 TYPE W] DARATA] C 2851,

PyMem_New (TYPE, n)

pyMem Malloc () MlF, (H&4H (n * sizeof (TYPE)) FHTHINAF. RE—AFH k) TYPE*
MTeEr. WA S MEM v bbb .

PyMem_Resize (p, TYPE, n)

EpyMem_Realloc () fHF, (HNAFREI/PDEIHESA (n * sizeof (TYPE)) Fi. RE—PFH
B TYPE* [F8%F. TEREIES, p FF— R GHT A DI T8 5T, SR AT 2R N NULL.

KE—A C I, p SR E IR WO p MRIIE, DABERTEAL IR R 5 R AT
void PyMem_Del (void *p)
SpyMem Free () A

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 M A w LN Ao S TR I ORI T A B R B, To YR SRR 243 B AR [ DY
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)
Part of the Stable ABL 4L n A7 15 3R Ml — AR 0 Fr 4 BL N AR void* EBLFRER, WAL R R R
[f] NULL,

TR AT AR [ — AN kRR JE NULL $845F, BB T PyObject_Malloc (1) —#f. (HE2WNAF
AZVMEAT Ty XPA IR -
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void *PyObject_Calloc (size_t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. 4y B nelem NICE, ®ANTCEIKNH elsize NFT, FHak[EF5 1]
FEAr BRI AR voidx RARER, WAGESRAR MR ] NULL. NI R .

TERE A REIR o] — AR AR NULL $56E, stRIAM T PyObject_calloc(l, 1) —#
3.5 B fE.

void *PyObject_Realloc (void *p, size_t n)

Part of the Stable ABL Xf p 4515 H AAFERAR/INIEE R n 7. DUBTIHINAF SO N s/ IMEC E, o
WA RFFAE,

s #p* & NULL, W4T pyobject_Malloc (n) ; QIR n %F 0, MINAEHA/NSBERE,
ALY, &I HE NULL $54T .

B dE p /& NULL , W E %8 2§ W HPyobject_Malloc ()
B{PyObject_Calloc () iR

WMAIER KW, PyObject_Realloc () iR NULL , p A39K2 48 0] 5 Bl WA KIR RO A P 4T .
void PyObject_Free (void *p)

Part of the Stable ABL ¢ p 48 W W) W A7 Peo p 2620 2 Z /I W M Pyobject_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 .

. PyObject_Realloc()

11.6 BENIAAIFESBEC2E

BN s -
BE 2R PyMem_RawMallog PyMem_Malloc PyOb-
ject_Malloc
KA A "pymalloc" malloc pymalloc pymalloc
e "pymalloc_debugl'malloc + debug pymalloc + de- | pymalloc + de-
bug bug
% F pymalloc 1) %7 | "malloc" malloc malloc malloc
A
%7 pymalloc 1 1#i | "malloc_debug" | malloc + debug malloc +debug | malloc + debug
P
A -

o #FF: PYTHONMALLOC &5 2 H{HE.

* malloc: KH CHfEER RS ids, CRE:
e pymalloc: pymalloc 7 4 B2 %.

o "+ debug”: B Python N 74 B2 %5 648X 49T

o CPElhaE” s WU AY Python FEE .

malloc (). calloc (). realloc () fl free ().,
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1.7 BEXLAFESEE

3.4 BT IIHE.
type PyMemAllocatorEx

TR NAFHR D B A 25 A . iS5 R TR 81 7 B

1 B

void *ctx ERE— NS HEANH P L
B

void* malloc (void *ctx, size_ t size) AEE—AS NS

void* calloc(void *ctx, size_t nelem, size_t SEE—AIEEA R O B PN AR R

elsize)

void* realloc(void *ctx, void *ptr, size_t A EE—AS AR B R R AN

new_size)

void free(void *ctx, void *ptr) BE—A PN

FE 3.5 fRHE I PyMemAllocator G5 a4 NPy MemAllocatorEx FHHE T —/ calloc FEk.
type PyMemAllocatorDomain
FIASH A Bl R M2 . 3y
PYMEM_DOMAIN_RAW
BRAL
* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc ()
* PyMem RawFree ()
PYMEM_DOMAIN_MEM
PREL
e PyMem Malloc(),
* PyMem Realloc ()
* PyMem_Calloc ()
* PyMem Free()
PYMEM DOMAIN_OBJ
PRAL
* PyObject_Malloc ()
e PyObject_Realloc ()
e PyObject_Calloc()
e PyObject_Free ()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

ARIBURE A I A7 B 2 LA o
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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 JSE B Iy 73 FEas P an i e AR 2 42 1Y o
void PyMem_SetupDebugHooks (void)
BB Python 1 72 e 25 69038 41T DA I PN A4 1R .

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

BATH R A
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). I 2*S NMEFBMBNEE NP KA N F0 IR i . WA R B2 X ke,
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) -

p[-2*S:-S]1 FAHIFHEORTFIE XR— size_t, FRT (5 TENAFREMEPER).
p[-s] APIARIFF (ASCIF4F) :

e 'v' TIRPYMEM DOMAIN_RAW,

e 'm' FIRPYMEM DOMAIN_MEM,

e 'o' FINPYMEM DOMAIN_OBJ.,
p[-S+1:0] PYMEM_FORBIDDENBYTE HJEIA . JHTHi# T 205 AR

p[0:N]1 FrifK A7, H PYMEM_CLEANBYTE fgIAHT, H TP ROIIRLNAFR5] . 2457 H
realloc 7 Z [ RBCRE K TR I NAEHLRT, BANEE A0 =47t | PYMEM_CLEANBYTE SR3H 7T, 24
VA H free 7 BRYRELHT, X474 45 | PYMEM_DEADBYTE R #5, DA ERENAFRIG]I H . 24
Y H realloc 22 JH) RBCI T K /N WA, 2889 IHF 354§ PYMEM_DEADBYTE I 7t .

p[N:N+S] PYMEM_FORBIDDENBYTE IEIZA . M T4 R 5 AL

pIN+S:N+2*S] ({245 3L T PYMEM_DEBUG_SERIALNO Wi ffi fl (BRGNP RAE X) .
—NFFS, BRRE A malloc 5§ realloc 2 2R pRAL IS AR S84 1, RigFHY size_to WIERZ SR ]
T OCHEBIREINAEY, WS SR T MR R T BUR RAE N UGB AT E R W, AR N R
BRI BE(] . obmalloc.c H %)% 25 PR %X bumpserialno() s ME— 25138 P 515 %L, B IAAAELLR AT
PARAA 5 B R ) T A5

—~ realloc 22 K3 free 2 JHY B K2 Jek AE PTG PYMEM_FORBIDDENBYTE 45 A5 507, WIS 13k

AR T W12 Wik B A% stderr, I HAE 7R & Py_FatalError() H 1 o o5 —Fh 3= A R WA= 2 RE

EBSEFPRRIR ) PR AR i R L VR b B i & NP8 . A SRR Bt A RS R BB R4, IR1R

nRESE R B E5EEWIH 7N PYMEM_DEADBYTE (WM& B REH A9 5 1)) 5 PYMEM_CLEANBYTE

(WK R UR TP AEBE D -

TE 3.6 WL PyMem_SetupDebugHooks () PREXILAE W AETE M & AL 4151 Python BT AE. 4
KRR, RS T IAE ST tracemalloc RAREC A ECNAAH A BIWIE S . 8 FIAEIL 2
FEPYMEM_DOMAIN_OBJ FIPYMEM _DOMAIN_MEM Y& 387 oK Bt ff F A & 2 535G GIL,

IE 38 R E ¥ F 5 B i 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) #lI OxFB
(PYMEM_FORBIDDENBYTE) . #f 0xCD . 0xDD Fl O0xFD # AL PA{#i f] 5 Windows CRT J§ i malloc ()
Ml free () HHERIME.

11.9 pymalloc 4 fit2

Python A2 B A F A iy B A /et & N T 83T 512 5°797) IRAKH) pymalloc 4y Bt ds. € BT 18] 5E K
/INH 256 KiB (75 "arenas” () NAFIR S . 0T KT 512 A0 BE, BRI Bl PyiMem RawMalloc ()

MiPyMem_RawRealloc () .

pymalloc J2PYMEM DOMAIN_MEM  (ff 4l PyMem_Malloc ()) HMIPYMEM DOMAIN_OBJ (f #:
PyObject_Malloc ()) HRIERIANDELE

arena 73 Pt 6 FH DA T R L
e Windows [ VirtualAlloc () fl VirtualFree (),

e mmap () fl munmap (), WA HHE,
o SN, malloc () il free() »
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4 2R Python it & T ——Wlthout -pymalloc #E 5, 84 \@B%%H%EZ*"‘J% W] PAFE 32 17 B A
PYTHONMALLOC® (ff##: * PYTHONMALLOC=malloc' ) MIEZASE R E.

11.9.1 HF X pymalloc Arena 5 fg 2§
3.4 B i6e

type PyObjectArenaAllocator

FAAt R —> arena JPBCAS A IR . IXAEHIRAE =47

1 a5

void *ctx YEAS—SBUEAH P E R
void* alloc (void *ctx, size_t size) Ay EE—H size ST X

void free(void *ctx, void *ptr, size_t size) | BE—I3RXi

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
AR arena 7} ficds

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
XE arena 23 fin gy

11.10 tracemalloc C API

3.7 Frhi i hg
int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

£ tracemalloc Bl IR BE— A BLHI N TR .
IR 0, HASEHR ] -1 CCESEEAF R AR IR B 2D . ISR E5H T tracemalloc NIJ5R [H] -
MR N E MRS, W B A BRI S

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

f£ tracemalloc A HGHIRE— O ECHI AFH . W PO H AR B B AN P T A A 24
AN5R tracemalloc #ZEF NR[E] -2, LR [E] O,

11.11 5|5

PATR IR F it ANTTHR G, Zd E S PAGE VO G X2 ad il 55— e AR M Python b7 BiLfY:

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

57 P T i) 28 o R A A ] AR
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PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem_New */
return res;

TEEEAE LA LA RO, Geh KBl s TR AR B R BRI . FE52 b, X — N4 E iy N
WA R A AP, DAEGERHE S [F 70 o as 19 MBS 2 i ik AN AU A &Pk sf iR, Hop
—MARICA fatal O EIRE T PIREA [ HE_EBAERAN [ 73 Bl i

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 7 R T A4b PEOR B Python Mk 1Y i 4R N 77 Bk 1Y BK £, Python ) X} 4 ikl idPyObject New,
PyObject_NewVar flPyObject_Del () SEAT4 B AR

XLEERFAEA KANIAE C g SCRISE BRI R B T P b .
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R

AFAIR TR SPGB i i i . BRI

121 7 F B EEMR

PyObject *_PyObject_New (PyTypeObject *type)
BEME: #aggl A

PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
BEME: #aggl A

PyObject *PyObiject_Init (PyObject *op, PyTypeObject *type)
BEME: AT R . Part of the Stable ABL HIEWZRELFIYILGT | RWILGAL B 7 FEX R op. 1R 4]
DA RXT G . ISR type WM G 2 SRER ARG M, IUF LA IS 2R A X R AR P X1
HoAth 7B 32 70«

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
BEME: EABT| A . Part of the Stable ABL ‘B JEIEERI PyObject_Init () —kf, FFHEWEATE
PNZOE RN EFSH

PyObject_New (TYPE, typeobj)
i} C 4545257 TYPE A Python 274 typeobj (PyTypeObiect *) 4+t il Python Xi4¢. f %
TE% Python Xt A5k b e U BN 20 ik . N R A o g e—5 1 (RIS T 5k
K1) WA REIX R tp_basicsize FEIE .

PyObject_NewVar (TYPE, typeobj, size)
1i ] C 4514924 TYPE Fil Python JERUXI G2 typeobj (Py TypeObject *) 4l — 4 Y Python X5 . RAE %%
Python %} G453k b g LI FBONSEHIAG AL . Do FCH INAE SRVE TYPE S5A 1N typeobj (W tp_itemsize
FBT S Y size (Py_ssize_t) A7 Bre RO S BUR TCLH AR REAS 1A 35 I 1 8 /NI RER OK
YARA o 57 B A B A R A TE S 5C Hh aT Bl AR A B VR, X8R T A B
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void PyObject_Del (void *op)
B Pyobject _New B{PyObject NewVar JrBLés— PR RIGNAE. X HTEA R E
TREM tp_dealloc ACPLAIFRIA . 72T A 2 i 4 v i BAS B Pl 170 R A ok i) A
AN — AR Python X4
PyObject _Py_NoneStruct
XARGRRME None —HER Python XF 4. BAILAE Py_None LI, RN EN 8 iz 155 .
S Y

PyModule_Create () JrBCATFHIEIEEY EALIER

12.2 ARMRERF

KB AR T 72 S Python IXFRERL . IX— i T X LERy S5 AR E A T v

12.2.1 BRI RAEBT0E

Jii A 1 Python X} G e AHR S AEX RN E R F IR o EZ L BWMFER. XEFEHPyobject
MPyVarobject BB FIR, MW ML, XERAIZEh— 2y ke W), B E 8 8] 32 b g
JHF A HAM Python XTI E L. MMM ZE T PATES | A 3t 2c T3],
type PyObject
Part of the Limited APL (Only some members are part of the stable ABI.) Fl A5 % G 2R B2 IR BT . X
= — MU T Python XXM FRE U MEXT G AL PR AF 5 005 B 2R A, FE—ANl ) “RAT R
fH, B R A E XGRS X Y RIS R A5 5. A AR R SRR Pyobject,
{HAEANi 7] Python X G HEEHER AT ARG Ry Pyobject* . XM R PR AUE S (T Py _REFCNT
M Py TYPE FASER

type PyVarObject
Part of the Limited APL (Only some members are part of the stable ABL) X J&— NN T ob_size FFE
[jpyobject ¥ f&. BAUHTHARLE KEMMCHWXTE . HRBIFAZEFE Python/C APT 1B, X
BT IR AGE ] Py _REFCNT, Py TYPE Py STZE JRA5EM.

PyObject_HEAD
X E R AR IOV AR K FEEXT G BB S B P i 8 % . PyObject_HEAD 9547 i A

PyObject ob_base;

S ETPyobject 1R,
PyObject_VAR_HEAD
B —AE PR FA SO TS K EHIRE G T BT 2. PyObject VAR HEAD %47 T

PyVarObject ob_base;

Z W FHEPyVarobject BI3CHRY .

int Py_ Is (PyObject *x, PyObject *y)
Part of the Stable ABI since version 3.10. T3k x 25~ y ¥4, 5 Python Wi x is y AH[H.
3.10 i fie.
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int Py_IsNone (PyObject *x)
Part of the Stable ABI since version 3.10. JWik— X R Z75 N None Hiffl, 5 Python 1) x is None #{
[A],

3.10 i RE.
int Py_IsTrue (PyObject *x)

Part of the Stable ABI since version 3.10. JIik— X5 4N True Bf, 5 Python i) x is True
[

3.10 BRI BE.
int Py_IsFalse (PyObject *X)

Part of the Stable ABI since version 3.10. iR — %4 24 M False Bifil, 5 Python 1) x is False
AHTH

3.10 iR RE.
PyTypeObject *Py_TYPE (PyObject *0)
FRHL Python X§ 42 o (257,
iR [B]l—~~borrowed reference.
i Py _SET_TYPE () BRECRICE — MR,
15 311 JUEW: Py TYPE () BEBCH— D WIRIERS KA. TBSER AT const PyObject*,
int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
WERXFR 0 (ALY type MERFHER(E . BNWREZE. 4T Py_TYPE (0) == type.
3.9 Hi e
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
RIS 0 BTN type.
3.9 B fE.
Py_ssize_t Py_SIZE (PyVarObject *0)
I Python Xf4¢ o iR/
i Py _SET_SIZE () RERBE PR RN.
1E 301 UM Py_STZE () HBCH— D WERERSHEL. ESEEUAFR const PyVarObject*,
void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
RIS 0 (R/NBER sizes
3.9 Hi e
PyObject_HEAD_INIT (type)
X — M HHPyobject KA FEMIIRMMEIN & . ZEY N:

O

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
KR Py varobject REY RAIGENE, Wifiob_size FB. UERY RN

_PyObject_EXTRA_INIT
1, type, size,
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12.2.2 e RHFTE

type PyCFunction
Part of the Stable ABL. F}T-7E C Hr 32 K 244 Python ]I F XT4 pRECR AL . % BTG iR B L 2 1
pyObject* JESF iRl —ANEAEHI(E . QIR BI(ES NULL, WPRFRE— A5 . AR NULL, W
I [ Bl 1A Python Hh 2 58 1Y) BRI BB . H R A AR [B]— S8 5 L

PR 2244

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords

Part of the Stable ABL JiI 1€ C Sz 8L H 4 METH_VARARGS | METH_KEYWORDS %542 (¥ Python TJ i ]
XTGRECRI. KB4 R:

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
HTHE C S A METH _FASTCALL 2544 1) Python RJ U F X4 A R AT . BRI 2544 M

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 .
B4R

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames) ;

type PyCMethod

I TAHE C hse B KA METH_METHOD | METH_FASTCALL | METH_KEYWORDS %44 1) Python A i %
S HEHCEEL. BN R:

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

3.9 HrTgE.
type PyMethodDef
Part of the Stable ABI (including all members). i T-iiA— P R TP F PRIGE MR . ZE5HEE U4

B
const char *ml_name

PR/ UER
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PyCFunction m1_meth
fem) CiB & L5
intml_flags
i BH R FH 224 ] ) g ) AR 7
const char *m1_doc
TR SRS AP R 2
ml_meth jg—> C pREFGEr. ZBRBT AN A ZRA, HENIFRZRN Pyobject*, WNHRIZMKEEL
A@ETPyCrunction, WImiFas R 2 RIEIER P T, REPycrunction HHE—DNSHE LN
PyObject*, {HiZ M SEI ] self X505 C RBIHMARH L.
ml_flags FEHEW PV DA NERIIAL B SRR — AT S sl 25 e 500
VA 0 i 2
METH_VARARGS
AT R R, Hrh RN pycFunction, ZEREEEZ WA Pyobject* {Ho B2
iiEw:) %E’\J self 55 WFREEE, BRAREIT S 55 - ES (Biamah args) 22— MUCEIE
S TTHNN S . RIESWE RMWH PyArg_ParseTuple () B{PyArg_UnpackTuple () RALFER.
METH_KEYWORDS
HURE F T 5] Ho i 8 45 B AR F 9 4 & METH_VARARGS | METH _KEYWORDS, METH FASTCALL |
METH_KEYWORDS FIMETH_METHOD | METH_FASTCALL | METH_KEYWORDS .,

METH VARARGS | METH_KEYWORDS Wi iX YR ITIEMNN N PyCFunct ionWithKeywords 288, %
R Z = TE S self, args, kwargs HoH kwargs /@& — MU 5 iy XAEF SH00 F LB WA K
FSHOWT PAH NULL, XLl 2 il pyArg ParseTupleAndKeywords () HRALBRAY.

METH_FASTCALL
P RO SR B S X EMERSN_PyCFunctionFast, F—NESH self , HA
WS R HFRSEN) Pyobject* [HAMMEHME = MES RSHMEE (BHWKE).

3.7 Bl iE.
1E 3.10 fUH I METH_FASTCALL FUfE 242 % ABI f—34%

METH FASTCALL | METH KEYWORDS METH FASTCALL WP B X H XX S8, B/ H LR
“N_PyCFunctionFastWithKeywords [ i1k, REEFSENE 8T 2 5 vectorcall F3. ¥ AH [A] :
IFFAEROMYEEIAS Pyobject* B4, BR— MR BEFSEAT (BRI FIFE) HITH,
B IR KB WT AR NULL . REEF SEOEAFIE args B84, TEMESHZ G
3.7 Bl e

METH_METHOD
e 5 HANERR L & 8 Fl: METH_METHOD | METH_FASTCALL | METH_KEYWORDS.,

METH METHOD | METH FASTCALL | METH_KEYWORDS METH_FASTCALL|METH_KEYWORDS {3 &%
g L&, MR E SN ENER. & LKA PUE Py_TYPE (self) MK,

EH T PyCMet hod 258, 57E self ZJGUNINT defining class &%) METH_FASTCALL
| METH_KEYWORDS —F¥f,
3.9 Bl Hise.

METH_NOARGS
WSR3E S METH _NOARGS JHEFRFNH T SHMEH LS L LT R ERG L TS BENw%m
HKpyCrunction KA, H—ANTESHEIH AN self TR MBI LB 5I 1. a1
LR ZATESER R A NULL,

LB 2 MES . MTE - NESASHMM, Py _UNUSED B] DARE H KRB 4 ae it .
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METH_O
BA A B R SR v i METH_O ARSI, A ZRM M PyArg_ParseTuple () ¥

fifaly mon S8, ENMIFEE N PyCrunction, Wi self 182, VARMEZBMBEN pyobject* B
ER

XA AR SR A IR A T @ AL & 2R A R IR IS0 . BT H THERIH b e SRR

o XTAEMEE kX iz R g Hh—14.

METH_CLASS
ZH R Z BB RMA R ERPLGERNE—DIES. BT £, BUTHH
classmethod () P ERETEIERIZEH.

METH_STATIC
%R NULL A @R EFIENE NS, B2l TaE #2455, BUTMHEH
staticmethod () WEREIEIEATEER.

T— A EERITE R BRI RN R EA M I ER R I — 1 L.

METH_COEXIST
B ERFR B AR A 1Y L. WA METH_COEXIST , BRINFFBkE R e . TR A6
WAL BRI, BIAN S TFAE sq_contains FELIRS, RfAl—A44°8 __contains__ ()
1) 2 206 Ty ¥ B L i 27 44 () AH . PyCFunction. 4128 i SC T I fERR , PyCFunction K545 fil 28 DA X
%g%%ﬁﬁ S SREALHAE . RAX PyCFunction R HIAH LT3 288 28 %5 G2 1 5 R LAk i A 2 AR

FEhAY .

12.2.3 iiEld IR MR

type PyMemberDef
Fart of the Stable ABI (including all members). fiiR Y5 C G544 1 G AN W 1) 258U J@ VR 5 Mk . HF B
KN

const char *name
R4 M. NULL {i$E/R PyMemberDef [ ] $UZHAYES R .
TR M B SN, EASHE N .

Py_ssize_t offset

IR A ARSI AR GG U T BT AE AL B AT R SR i % o

int type
C S5t fAh LA AL. WS i R TR AT RERYIUE.
int £lags

A R AT, A EGE BT A .
const char *doe
SRR, BE S . REFRN Y EESN, EASEEEI. #E, ERMiHPyDoc STR K
TE L.
BRINFE LT (M rlags k0 B, MG B AR S AV . 1Py READONLY RN H i
i, FERA Py T STRING, [RE&EiRPy READONLY., HAEPy T OBJECT _EX (PAKIHZ
) T_OBJECT) J i AT LASHI -

KT HEAALRA ([ Py Type FromSpec () SRIREANE) , PyMemberDef A BAL S RFIA N T
"_vectorcalloffset_ "MWEN, 5 ER P tp_vectorcall_offset FHX N . BT
J Py_T_PYSSIZET fl Py_READONLY & X, filun:
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static PyMemberDef spam_type_members[] = {
{"__vectorcalloffset__", Py_T_PYSSIZET,
offsetof (Spam_object, vectorcall), Py_READONLY},
{NULL} /* Sentinel */

bi

(A HEEESL N of fsetof () Uil #include <stddef.h>,)

IH X W W ¥ |tp dictoffset Htp weaklistoffset W[ {fi f "__dictoffset_ "

M "__weaklistoffset_ " J Hi #E AT R MM & X, Hum @&y EBRETFT R

FHP_yi TPFLAGS_MANAGED_DICT ﬂ:‘ﬂpyi TPFLAGS_MANAGED_WEAKREF,

TE 3.12 R R PyMemberDef ¥IRA W . FEZ HIRAY , BHEEMAFE "structmember.h",
PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)

Part of the Stable ABL $HUgE T #b4l Get an attribute belonging to the object at address obj_addr [ RIXTH 1)

HEABEM. ZJEHEREPL PyMemberDef m SRR . H4SRHR [F] NULL,

TE 3.12 fRE PN PyMember_GetOne ¥ B0 . EEZ HiIRAT, BEEMFE "structmember.h",
int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)

Part of the Stable ABL K J& T i T M bk obj_addr )% 42 1) J& P 3% B 5 X 4 o, BHE M & Mt
PyMemberDef m i, BHIAFIRIE] O T e W Hef 3% ] £

TE 3.12 lUEI: PyMember_SetOne ¥ EJZR . FEZHIRAF, BFEEMHE "structmember.h",

R G TEAR

AR AR AT 9% I T PyMemberDef . flags:
Py _READONLY
ARE A
Py AUDIT_READ
R & —4> object .__getattr_ HHilg{t,
Py RELATIVE_OFFSET
ﬂ%ﬁ?—;z PyMemberDef FHMoffset IR H TRLBEIRNIME R, MALKHE Pyobject [
g
%%E@)ﬂﬁ%basi csize BIEZEH HIEPy_tp_members & LIS . EFEHAME LT 2R
222K 6

XA AR HBEFE PyTypeSlot Hfi . fESAIEIMN R ik & cp_members f, Python 2% iF R E
¥tpyMemberDef.of fset R NAXTTF PyObject Z5HIMI WAL & .

FE 3.10 iR E ok i i #include "structmember.h" 3£ ft 1) RESTRICTED., READ_RESTRICTED
Hl WRITE_RESTRICTED % B #% 7 fl. READ_RESTRICTED Ml RESTRICTED % [ J*Py_AUDIT READ;
WRITE_RESTRICTED M PEHIEAIVER .

TE 3.12 MU READONLY 2288 4% Py READONLY, PY_AUDIT_READ EW{H &N Py_ HiZk. HiZFRH
TERIRA T . TEZ BRI, X FRFEE #include "structmember.h" . %3k SCAATRR AT I H-45
BT EAEM AR,
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R RAE

PyMemberDef . type W] DL T4 5% C KA W Y %52 — . 7 Python Hijj L AL AR, B R4
XFLV Y Python 288, 245\ Python BB AN, ERF P4l C RA. WIRTTIEFAR, M5 k—4FHEW
TypeError 5{ ValueError,

BrRARFRC A (D), MWIARREME del B delattr () MHERLAK AT =& SCAYJE M.
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BB C %R Python Z¢#Y

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 (5503 1) bool
Py_T_ BOOL

const char* (¥) str (RO)
Py_T_STRING

const char[] (¥) str (RO)
Py_T_STRING_INPLACE

char (0-127) str (¥%)
Py_T_CHAR

PyObject* object (D)

Py_T_OBJECT_EX

12.2. ARMREWIE
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(*): PAELEH Y UTFS 4ty C #4552 . {fi fl:c:xmacro:/Py_T_STRING W) C 3R B 255
M Py_T_STRING_INLINE WP ARG iR

) KA 1 B4 ER . HE232 ASCI 4.
(RO): FE/RPy_READONLY,
(D): WA, FEXFg T 55 SN NULL,. 338 NULL #8414 5] % AttributeError,

3.2 Fh LR TEZ BB P, X EEAVGE T #include "structmember.h" $4LH: H HZ AN Py_
HIZR (BUAN T_INT)o SKSCHRURIR T I &Ik SEIHAAFR, PAR T A E s g 2R 2L

T_OBJECT

5 py_T_OBJECT_EX 2], {H NULL &4i544ily None, 3XKH{E Python fip=r:4 N2 4T MR
% JE S b b 2R Hk Bk None.,

T_NONE
M E-f None., W5 Py READONLY —&{fif{ .

E MZERES IR B 2%

type PyGetSetDef

Part of the Stable ABI (including all members). 7T 5& SCEXF FA LA EAE @M D7 R O 45 R0 AA . 554
Z[fPyTypeObject . tp_getset FEAAIHIIA.

const char *name
JE AR
getter get
M RBUB MR C K%L
setter set
AT BCE MR R ER AT C ek, A0 RAE I W R MR oy
const char *doe
AT SRS AT ER
void *closure
AR R RAREE . A getter FI setter SRAEFA AL -
get MEHEZ—A> Pyobject* JEZ (LB M— ARG OBk closure):

’typedef PyObject * (*getter) (PyObject *, wvoid *);

E SRR — 0 P SAE SR ] NULL 358 5
set WEUEEMA Pyobject 55 LOIMBERTIE) F—HBHEH LB closure)

’typedef int (*setter) (PyObject *, PyObject *, wvoid *);

X T R MM BR A1 DL 26 —ATE S NULL. NI VIR A O B7E R MO R ] -1 FF B8 R .
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12.3 HBIHR

Python XF 5 ARG s L 21— N IR th Ve SO SR SE 1A PyTypeobject Gk, FERIXFGnI A

AT PyObject_* B PyType_* BBORALIL, (AIFREZHERLEL Python [ AP BRI AR TG . 3

%

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

BT NIRRT NIRRT Py Typeobiect M SCRIURIARIHI T

12.3.1 BRESE

N

"tp_ FiEE”
PyTypeObject f&Faec 258 1 Type L=y Akl Les =
’§‘Pag62f s
QT DI
<R> tp_name const char * __name__ X X
tp_basicsize Py _ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py_ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc __setattr__, _ delattr__ G
tp_as_async PyAsyncMethods * Frixtt (FiER) %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * Tt (FiER) %
tp_as_sequence PySequenceMethods * T ikt (FiEk) %
tp_as_mapping PyMappingMethods * F it (FiER) %
tp_hash hashfunc _ _hash__ X G
tp_call ternaryfunc _call__ X X
tp_str reprfunc _ st 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 It ,_le ,_eq_,_ne ,|X G
g, _ge
(tp_weaklistoffset) Py _ssize_ t X ?
tp_iter getiterfunc iter X
tp_iternext iternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
T4kEE
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F1-FtW
PyTypeObject & =% ! Type e VRl
tp_dict PyObject * _dict__
tp_descr_get descrgetfunc _get X
tp_descr_set descrset func _set_ ., delete_ X
(tp_dictoffset) Py_ssize_t ?
tp_init initproc __init__ 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__
tp_vectorcall vectorcallfunc
[tp_watched] unsigned char

U s hpmttamdon (Shtk) B3,
<>t RIGS NI FRIERT IR B 350 NULL FE9000 82 i .
[1: F73E5 2 FRAUBE PR A
<R> (1ENFIS) FRFERULFN (e NULL),

2%

”(0”: ¥ PyBaseObject_Type LiXHE

T fEPy Type_Type bikE:

"DV BN BCE (AR T AR B D NULL)

X - PyType_Ready sets this value if it is NULL

~ — PyType_Ready always sets this value

(it should be NULL)

? — PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").

i g 2%7?’(

ke

o\

QR

- it's complicated;

see the slot's description

VR, A7 A A AR A AR o

- type slot is inherited via *PyType_Ready* if defined with a *NULL* value
— the slots of the sub-struct are inherited individually
- inherited, but only in combination with other slots;

258
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FhEE (FHikE)

FiEg Type FHR A&
am_awailt unaryfunc __await__
am_aiter unaryfunc __aiter__
am_anext unaryfunc __anext__
am_send sendfunc
nb_add binaryfunc _add___ radd__
nb_inplace_add binaryfunc __dadd__
nb_subtract binaryfunc _sub____rsub__
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _ mul____ rmul__
nb_inplace_multiply binaryfunc _imul__
nb_remainder binaryfunc _mod__ __rmod__
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod__
__rdivmod___
nb_power ternaryfunc __pow__ _ rpow__
nb_inplace_power ternaryfunc __ipow__
nb_negative unaryfunc __neg
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_1lshift binaryfunc __Ishift__ _ rlshift
nb_inplace_lshift binaryfunc __ilshift__
nb_rshift binaryfunc _ rshift  _ rrshift_
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and__ _ rand__
nb_inplace_and binaryfunc _dand__
nb_xor binaryfunc __XOr__ __ IXor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc __Oor__ __ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc __float__
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc __truediv__
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__
Ts:
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F2-4FW
VRS | | Type | B &
sq_length lenfunc _len__
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sq_item ssizeargfunc __getitem__
sq_ass_item ssizeobjargproc __setitem___

__delitem___

sq_contains objobjproc __contains__
sq_inplace_concat binaryfunc __dadd__
sq_inplace_repeat ssizeargfunc __imul__
bf_getbuffer getbufferproc()
bf releasebuffer releasebufferproc()

260
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FE{L typedef
typedef SHEE IR [E2EY
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
y . 261
descrsetfunc nt
PyObject *

PyObject *
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2 [iSlot Type typedefs HATHZ HEANE .-

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_lbasicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

CFoiaks:)
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(£ 50

/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

/* bitset of which type-watchers care about this type */
unsigned char tp_watched;
} PyTypeObiject;

12.3.3 PyObject #&{i:

RS RGERRY B T Pyvarobject 45K, ob_size FERATEHEEAE (H type_new () A, #HF
Hy class iEAJA ) . iR Py Type Type (JUEH) &WIMhfktr_itemsize, XEWKRE T HISLH] (RI2EAY
X15) b AFob_size FE.

Py_ssize_t PyObject .ob_refent

Part of the Stable ABL %2R A% % 105 | 140, i PyObject_HEAD_INIT ZWIMAIL A 1. TR}
T Aoy 2 %, KRYEG (Hob_type R EBWNS) Rt AGTIH. BT 5
orlny KA 7, S 2Tt AT
ok :
FRBURYIR B FEL

PyTypeObject *PyObject .ob_type
Part of the Stable ABL X /&R 2RAY e m) 5 it 2 oA, B i % PyObject _HEAD_INIT IS4
Rt , ERE— RIS T /& sPyType_Type o Al@A T MW AP A 2 /D7 Windows |

TTH, g as S A 2 — AT e At . PR 4 BB 44 33 NULL 45 %% PyObject _HEAD_INIT
I HAERER ] 45 Ak R O 4 B3 L ADAT AT 45/ E 2 BRI AR X A B . LU S XA ) -
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Foo_Type.ob_type = &PyType_Type;

K AN B R B E A SL ) 2 B SE . PyType_Ready () &xfifrob type s A NULL, WNAE,
MG HA IR M2 ob_type FBE. WHZFBENIEBEN Py Type_Ready () RS E .,

MoK :
BT Bl R AAK

PyObject *PyObject ._ob_next

PyObject *PyOb ject . _ob_prev

X AU E LT % Py_TRACE_REFS W 724 (2 ¥ configure —-with-trace-refs
option).

i PyObject_HEAD_INIT ZEMATCHENIMIIAIL N NULL o X T# 4 5 fadrd 2, XD FERIAA N
NULL . XfFah Ao Beag st %, XN FBON TR S0 20 FAra TEsh v 2 ng M sEg 4.

CATAT T4 R AR H . H A0 i8R svs.getobiects () MsK, FERE T IR
PYTHONDUMPREFS Hif, $TEIEFTEA BRI IRIIN 4 .

Mok :
X FBARHTRBLK,

12.3.4 PyVarObject &{it

Py_ssize_ t PyVarObject .ob_size

Part of the Stable ABL X F# 4 5 Beoh 1 43+ 2, CINVIZPIEI R 0. XTF# A omag £ 4 2, %F
BEEUHFRIRIN N S

Aok :
TREAGR I T B

12.3.5 PyTypeObject #&

BEMRELLAA — /N IR YOR X R . WPy Type_Ready () W LATEFEIH A NULL I 5 & —METB
LIRS —A “BRIN N . (W EAE PyBaseObject_Type MPyType Type FREWIHTEL FEER F
W ERIAE.)

const char *PyTypeObject .tp_name

TR AL E A TR A NUL &5 B2 e a5t . ST a4 R A i 2838, %74 e Y R
ey, FHE-—NAY, AEHMEREAPR; XTHERE, B 2R A. R
TR ALY 4 44 RSB ) 4 44 1 —3 20 BIAN, HEA) P 19740 O PRt M g LI h T
IR 2 B tp_name WIIRILAR "P.Q. M. T",

KT A5 o fioe KA 5, XN BIAFR, MERAFRRFAEN ' __module_ " #I(E R A HRAAAE
FAF

KT s feey R AT %, p_name FENV MW G DT SR EUS Z BT I AR TR R
__module__ BN, MH/G—" a5 2 GHIAE NS AI/EN __name_ JEMVIN
WRAAE ST, WEEAtp_name FEXHEN __name_ J@YEVFIAI, 1l __module_ JEMENIRFZK
EXH (A ik &, W ESCrR) o X R EVRIYSEALR T VL AT pickle. LAk,
pydoc Al A SORY FR LR 281 % 2R A,

BT BN N NULL, ‘EfPyTypeObject () PME—RMHT B (B TWTERI tp_itemsize PASL),
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Aok :
TRBRUR I TFEL .
Py _ssize t PyTypeObject.tp_basicsize
Py _ssize_t PyTypeObject.tp_itemsize
T X 28 B AT DAV R % S A S AT R B R/

FAAEPIRN AL R BERESLPIMER Hip itemsize FERNE; HA WK LHI R
Htep_itemsize FEANZT. XTHA M EKELFIEE, Frg SL6ilm N AR, BRI N
Htp basicsize 5.

XA AR EILBI B, SLOAH —Aob_size FB, KPIR/NNtp_basicsize I EN
Febhtp_itemsize, HH NZXRE “KE”. NWEEEFHELBIob_size FEH. HMAHBI
Gh: 2B, BEESERME Tir ob_size RIRTAL, NAEXHAZ abs (ob_size) . JAh, FEK
Bt R AL ob_size “FEIFA WG LOIZER R AT ALK BN (BN, SRS AT [ K
RSB, (XSS AN & — A X ob_size FE).

AR /IMIFEH ZEPyObject _HEAD B PyObject_VAR_HEAD (DAFF 75 B SCBI 45 M0 1 72 M ifE)
HH ) SE ) ) B, WRAFAE _ob_prev Fl_ob_next FELNINFHI N A F5 X 7 B, X E I E
Htp_basicsize REWIGRAL A B ME— IE B 7 2 e H T R W SE B 7 R 4548 L sizeof HAE
5o HARK/INAAFE GC ARk KN,

FFXF RV : WA R A H TR ER SRR FF, MWl cp basicsize PEAT. Fla: &

WA KRS T — double B4, tp_itemsize & sizeof (double), F&)F A T
fftp_basicsize j& sizeof (double) FAfFEL (RIXZ double E{’JX‘J‘}?%?)

XHFATA AT P AR K SR A, %7 BNl ol NULL,

ok :

X LB BORs TR gk R, AR BEEAR R — AN EEWep_itemsize, HATE TR EH

Frep_itemsize WEAANFMIFBMEEHERALAEN ORI X B TIZEARLRN HAASLH).
destructor PyTypeObject .tp_dealloc

i ﬁ%%*ﬁ*’]@ﬁé’ﬁaﬁ B AR PRIE 2B ) SE B G A SRR (B BB 4 None fll E1lipsis
HBKE) , A5 MDAZ0 E XA BREGE AN -

’void tp_dealloc (PyObject *self);

Y5 Mt Z R, Py DECREF () MPy_XDECREF () Jh<x Vi HIATH R L. BB, SE@I5 8877
e, HEEAE TX TG H. B ek SO 248 50Z S5 G130 E 1 Br A 51, BEss Gl w ir s
PIAF-ZR ofr X () 4523 it 2% ol DX Bsf 7 4 e B 550 6 17 ) R i ek %), IR 2R B i tp_free
PR WIRR R EURT] FRABM (R &Py TPFLAGS_BASETYPE FEARNL) , W) FoiF B 12 8 X
LEIRETE T AR L L tp_ free. X4 RIS I A 43 Be SE 5 ot BT 6 FH A RETICRS s A SR s o) J2 fi
M PyObject_New B{PyObject_NewVar R, WIREHAREE NPyobject_Del (); UNHSLH]Z
ffifflPyObject_GC_New B{PyObject_GC_NewVar Z3HEeH), MR EsE H NPyObject_GC_Del (),

WARAR R SRR M (5% T Py_TPFLAGS_HAVE_GC JEFRNL), DIBTAEZE I AEE B ARl 52 Bt
ZHIHHPyObject_GC_UnTrack ().

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self) >tp_free ((PyObject *)self);
;

G, WARAREBUEWEN BN (Py_TPFLAGS_HEAPTYPE), WIFEVE M RBIREGES G, RS RSO
HARAF R IA S Glid Py _DECREF (). N THEREZTRE, B =N
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static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free(self);
Py_DECREF (tp) ;

}

Bk :
BT Bt R BARK

Py _ssize t PyTypeObject.tp_vectorcall_offset

— ANFHXHSE F vectorcall 130 SR FA X G0 LI R BRI PT e i S i, X2 — PP IL TR tp_call
AR .

B BANAE W B T Py_TPFLAGS_HAVE_VECTORCALL JERRIHE . fEMIEH T, B0Hh— 1
frvectorcall func FEEFSEHI AL LAY IR R4

vectorcallfunc $8%1 R §E8 NULL, FEXFMEOL R SEBIFT M4 Py TPFLAGS HAVE_VECTORCALL V%
Ao E—FE: RO ERRIR R tp_call,

{FAA[iX & T Py_TPFLAGS_HAVE_VECTORCALL WMWiK E tp_call HHRHEATHS vectorcall-
Sfunc FRE—3. XA PAEIRF p_call 5 ljPyVectorcall call () FSEM.

T 3.8 BUHE UG 7E 3.8 UL i, XA 4 tp_print. 7 Python 2.x W, B4 THT EIEI ({4
{E Python 3.0 % 3.7 W, "EIAH B

TE 3.2 OEE: AE 312 U2 HT, AHER T T3 2 S vectorcall P, 24 F FEE Python FURS Hr i
__call i, HA ip_call 2245587, RATREMEE S vectorcall IEUAR—8. H 312782, %#H __call
PGPy TPFLAGS HAVE VECTORCALL AR 2R H vectorcall {4k .

ok :

KT BLERSPAUK. (B2, Py _TPFLAGS_HAVE_VECTORCALL JEARH A BIRSBAR . IR ERY
WE, WTERES Fvectorcall, §IERRMIHH T Pyvectorcall_call (),

getattrfunc Py TypeObject .tp_getattr

I SR S S S GO P R

BT BOI M. HERUESUN, WM tp_getattro fgRIFE—EEL, Az CFRFHSHER
ANETES, A2 Python “FAFHIXTSL

ok :
Y tp_getattr, tp_getattro

BT BRAW T H M tp_getattro fFgkER: Y TRBYtp getattr Mltp getattro ¥JH NULL fif
A RBGE MBI ER BRI R K t p_getattr fltp_getattro.,

setattrfunc PyTypeObject .tp_setattr

— AN 1] B R A SE BB RN B3 S M Y R B SR

TTBCIM . HEPE XN, MiZMNltp_setattro fRA A EEL, HERZ A CFFHRSHE
ANETES, WA Python “FAFHRXTSL .

ok :
H: tp_setattr, tp_setattro

ZFERSW TR M ep _setattro ik : K TR tp setattr Mltp_setattro K NULL
HHZ FRBAG RIS N E R BIG K tp_setattr fltp_setattro,
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PyAsyncMethods *Py TypeObject .tp_as_async

FRm— M SN ST C R S Mawaitable Flasynchronous iterator ST SR F IR IR - BN 45
i . 1527 Async Object Structures | 1N o

3.5 B ThEe: FEZ HiRFR N tp_compare fil tp_reserved,

Aok :

tp_as_async FERASHAK, HITEEHFBASH IR .
reprfunc Py TypeObject .tp_repr

— ST N EREL repr () BYRRELI R ESRE

BB Hpyobject_Repr () KM

PyObject *tp_repr (PyObject *self);

PR B AR [ — A FAF AL Unicode X4 . FERARIROLT , KRBV MR M —ANFRFH, 25 HA%
feval O W, REAAENIRE, MR B—MEAMEERNS. AR T, TN 2R [b
—APA < FERIFRA > SRR RAEIRT R S B S AURME R AT AR
Bk :
WF BB RRAK
Bl
WARARBEZ T B, WIRE] <$s object at $p> EAAYFARFER, H os FEHOGRBMAIR, sp
B R G ) N AL

PyNumberMethods *Py TypeObject .tp_as_number
& ) — AP ES R R e EE, P s KA AT B IR RAH KA T B X B SR S
DL Number Object Structures
4ok :
tp_as_number FEAKWMWEK, EEENTBPEAMMIRK .

PySequenceMethods *Py TypeObject .tp_as_sequence

PR PRI SE R R A AR £, e A S AT R A0 B B R R S B B 1 28 B SR

DLSequence Object Structures
Aok :
tp_as_sequence FEARSHYK, (HETEEHF BSR4,

PyMappingMethods *PyTypeObject .tp_as_mapping
Fa 1 — A MM R R Ha s, o A RS PTG SRR SR 5 1 7 B o X 87 BLr) SCR WL Mapping

Object Structures.,

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 AWAERIER RIEGERE] YRR EE AR P A AR R, ROV B — A i AR W -1,
When this field is not set (and tp_richcompare is not set), an attempt to take the hash of the object raises

TypeError. This is the same as setting it to PyOb ject_HashNot Implemented ().

This field can be set explicitly to PyObject_HashNotImplemented () to block inheritance of the hash
method from a parent type. This is interpreted as the equivalent of __hash___ = None at the Python level,
causing isinstance (o, collections.Hashable) to correctly return False. Note that the converse
is also true - setting __hash___ = None on a class at the Python level will result in the t p_hash slot being set
to PyObject_HashNotImplemented().

Aok :
Group: tp_hash, tp_richcompare

This field is inherited by subtypes together with tp richcompare: a subtype inherits both of
tp_richcompare and tp_hash, when the subtype’s tp_richcompare and tp_hash are both NULL.

ternaryfunc Py TypeObject .tp_call

An optional pointer to a function that implements calling the object. This should be NULL if the object is not
callable. The signature is the same as for PyObject_Call ():

PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs);

MoK :
BT Bl R AAK

reprfunc PyTypeObject .tp_str

An optional pointer to a function that implements the built-in operation str (). (Note that str is a type now,
and str () calls the constructor for that type. This constructor calls PyObject_Str () to do the actual work,
and PyObject_Str () will call this handler.)

The signature is the same as for PyObject_Str ():

PyObject *tp_str (PyObject *self);

The function must return a string or a Unicode object. It should be a "friendly” string representation of the object,
as this is the representation that will be used, among other things, by the print () function.

Aok :
BT B TR BAK

When this field is not set, PyOb ject_Repr () is called to return a string representation.

getattrofunc PyTypeObject .tp_getattro

An optional pointer to the get-attribute function.

The signature is the same as for PyObject_GetAttr():

PyObject *tp_getattro (PyObject *self, PyObject *attr);

It is usually convenient to set this field to PyOb ject_GenericGetAttr (), which implements the normal way
of looking for object attributes.

Mok :

H: tp_getattr, tp_getattro
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This field is inherited by subtypes together with tp_getattr: a subtype inherits both tp_getattr and
tp_getattro from its base type when the subtype’s tp_getattrand tp_getattro are both NULL.

BRiA:

PyBaseObject_Type uses PyObject_GenericGetAttr ().
setattrofunc Py TypeObject .tp_setattro

— AN 1] R A S E A B S R B ] 4R AT

The signature is the same as for PyObject_SetAttr ():

int tp_setattro (PyObject *self, PyObject *attr, PyObject *value);

In addition, setting value to NULL to delete an attribute must be supported. It is usually convenient to set this field
to PyObject_GenericSetAttr (), which implements the normal way of setting object attributes.

ok :
ﬁ‘éﬂ: tp_setattr, tp_setattro

This field is inherited by subtypes together with tp_setattr: a subtype inherits both tp_ setattr and
tp_setattro from its base type when the subtype’s tp_setattrand tp_setattro are both NULL.

BRik:
PyBaseObject_Type uses PyObject_GenericSetAttr ().

PyBufferProcs *PyTypeObject .tp_as_buffer

Pointer to an additional structure that contains fields relevant only to objects which implement the buffer interface.
These fields are documented in Buffer Object Structures.

Mok :
The tp_as_buffer field is not inherited, but the contained fields are inherited individually.

unsigned long Py TypeOb ject .tp_£flags

This field is a bit mask of various flags. Some flags indicate variant semantics for certain situations; others are used
to indicate that certain fields in the type object (or in the extension structures referenced via tp_as_number,
tp_as_sequence, tp_as_mapping, and tp_as_buffer) that were historically not always present are
valid; if such a flag bit is clear, the type fields it guards must not be accessed and must be considered to have a zero
or NULL value instead.

Aok :

Inheritance of this field is complicated. Most flag bits are inherited individually, i.e. if the base type has a flag
bit set, the subtype inherits this flag bit. The flag bits that pertain to extension structures are strictly inherited if
the extension structure is inherited, i.e. the base type’s value of the flag bit is copied into the subtype together
with a pointer to the extension structure. The Py TPFLAGS_HAVE_GC flag bit is inherited together with the
tp_traverse and tp_clear fields, i.e. if the Py_TPFLAGS_HAVE_GC flag bit is clear in the subtype and
the tp_traverse and tp_clear fields in the subtype exist and have NULL values. .. XXX are most flag bits
really inherited individually?

RN
PyBaseObject_Type ffiffl Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE,
rEhd:

HfiE ST AR ATAEA | S B8 XEM#47 OR BB AE litp_flags F B {H.
FPyType_HasFeature () % — M —AEE p 1 f, HKEE tp->tp_flags & f &
R AEERAE.
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Py_TPFLAGS_HEAPTYPE

This bit is set when the type object itself is allocated on the heap, for example, types created dynamically
using Py Type_FromSpec (). In this case, the ob_ t ype field of its instances is considered a reference
to the type, and the type object is INCREF’ed when a new instance is created, and DECREFed when an
instance is destroyed (this does not apply to instances of subtypes; only the type referenced by the instance’s
ob_type gets INCREF’ed or DECREF’ed).

ok :

777

Py_TPFLAGS_BASETYPE

24 A AL A S — NS FE 2R A % B O R R B . IR EURR O I, U 2R B
TCETREUL (RPUIT Java Y final” 28),

Aok :

777

Py_TPFLAGS_READY

PRI R Py Type_Ready () 584 S HIALIZ R LR CCEL
Aok :

777

Py_TPFLAGS_READYING

MpyType Ready () ATERIIEAL IS TS G as A v P2 U A O R
ok :

777

Py_TPFLAGS_HAVE_GC

This bit is set when the object supports garbage collection. If this bit is set, instances must be created using
PyObject_GC_New and destroyed using PyObject_GC_Del (). More information in section f# % %
£ & HAE 335 30 =) ). This bit also implies that the GC-related fields tp_traverseand tp_clear
are present in the type object.

ok :
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

The Py_TPFLAGS_HAVE_ GCflagbitis inherited together withthe t p_t raverseand tp_clearfields,
i.e. if the Py TPFLAGS_HAVE_GCflagbitis clear in the subtype and the tp_traverseand tp_clear
fields in the subtype exist and have NULL values.

Py_TPFLAGS_DEFAULT

This is a bitmask of all the bits that pertain to the existence of certain fields in the type object and its extension
structures. Currently, it includes the following bits: Py_ TPFLAGS_HAVE_STACKLESS_EXTENSION.

Aok :

777

Py_TPFLAGS_METHOD_DESCRIPTOR

This bit indicates that objects behave like unbound methods.
If this flag is set for t ype (meth), then:

e meth.__get__ (obj, cls) (*args, **kwds) (with obj not None) must be equivalent to
meth (obj, *args, **kwds).
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e meth.__get__ (None, cls) (*args, **kwds) must be equivalent to meth (*args,
**kwds).

This flag enables an optimization for typical method calls like ob7j .meth () : it avoids creating a temporary
”bound method” object for obj .meth.

3.8 BHIHE.
Aok :

This flag is never inherited by types without the Py TPFLAGS IMMUTABLETYPE flag set. For extension
types, it is inherited whenever tp_descr_get is inherited.

Py_TPFLAGS_MANAGED_DICT

This bit indicates that instances of the class have a ___dict___ attribute, and that the space for the dictionary
is managed by the VM.

If this flag is set, Py TPFLAGS_HAVE_GC should also be set.

3.12 i fE.

Aok :

This flag is inherited unless the tp_dictoffset field is set in a superclass.

Py_TPFLAGS_MANAGED_WEAKREF

This bit indicates that instances of the class should be weakly referenceable.

3.12 i fE.

Hk:

This flag is inherited unless the tp_weaklistoffset field is set in a superclass.

Py_TPFLAGS_ITEMS_AT_END

Only usable with variable-size types, i.e. ones with non-zero tp_itemsize.

Indicates that the variable-sized portion of an instance of this type is at the end of the instance’s memory area,
at an offset of Py_TYPE (obj) —>tp_basicsize (which may be different in each subclass).

When setting this flag, be sure that all superclasses either use this memory layout, or are not variable-sized.
Python does not check this.

312 B e
Aok :
This flag is inherited.

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT SUBCLASS

Py_TPFLAGS_BASE_EXC_SUBCLASS
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Py_TPFLAGS_TYPE_SUBCLASS

These flags are used by functions such as PyLong_Check () to quickly determine if a type is a subclass
of a built-in type; such specific checks are faster than a generic check, like PyObject_IsInstance ().
Custom types that inherit from built-ins should have their tp_f1ags set appropriately, or the code that
interacts with such types will behave differently depending on what kind of check is used.

Py_TPFLAGS_HAVE_FINALIZE
MRBGEMR NI tp_ finalize REAI 2B EX AN LR .

3.4 B HE.
3.8 WU ERRR: HUAR C AR B0, PR & e RS IR P SR A E tp_finalize
AL

Py_TPFLAGS_HAVE_VECTORCALL
WRSP T vectorcall Yridl N SREBE XA HE . §Sftp_vectorcall offset [ fRHER.
Aok :
WERAPIK T tp_call MBI R
3.9 B HE.
7 3.12 iR B8 This flag is now removed from a class when the class’s __call__ () method is reassigned.
This flag can now be inherited by mutable classes.
Py _TPFLAGS_IMMUTABLETYPE
AR IR G 2 BCEX AR 28R I TeyA B B i B
PyType_Ready () & HBalXf# 5 X2 W XA HAR
Aok :
AR A 2RI
3.10 B HE.
Py TPFLAGS_DISALLOW_INSTANTIATION
AAVFRIE IR LB ffep_new B NULL H HASAERM FAFH A __new_ f#.

AR L MAEQ # B E i E, MAREZ . B, B0 TE % 2R
M PyType Ready () ZHEi#RE.

The flag is set automatically on static typesif tp_baseisNULL or sPyBaseObject_Typeand tp_new
is NULL.

Mok :

This flag is not inherited. However, subclasses will not be instantiable unless they provide a non-NULL
tp_new (which is only possible via the C API).

felk: BRI LSO AR RSB T2 (I F-absiract base class), 704 B
bio BRIBOER, ikt _new HAF PR

3.10 Fr T e
Py_TPFLAGS_MAPPING

This bit indicates that instances of the class may match mapping patterns when used as the subject of amat ch
block. It is automatically set when registering or subclassing collections.abc.Mapping, and unset
when registering collections.abc.Sequence.
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%1 Py _TPFLAGS MAPPING and Py TPFLAGS_SEQUENCE are mutually exclusive; it is an error to
enable both flags simultaneously.

Aok :

This flag is inherited by types that do not already set Py_ TPFLAGS_SEQUENCE.
S

PEP 634 —#5 i (LAITRL . ALY

3.10 HrfR I fE.

Py_TPFLAGS_SEQUENCE

This bit indicates that instances of the class may match sequence patterns when used as the subject of amat ch
block. It is automatically set when registering or subclassing collections.abc.Sequence, and unset
when registering collections.abc.Mapping.

#ik: Py_TPFLAGS_MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an error to
enable both flags simultaneously.

Aok

This flag is inherited by types that do not already set Py_ TPFLAGS_MAPPING.
S

PEP 634 —#5 LA CILi: ML3E

3.10 B HE.

Py_TPFLAGS_VALID_VERSION_TAG
Internal. Do not set or unset this flag. To indicate that a class has changed call Py Type_ Modified ()

et This flag is present in header files, but is an internal feature and should not be used. It will be
removed in a future version of CPython

const char *Py TypeObject .tp_doc

An optional pointer to a NUL-terminated C string giving the docstring for this type object. This is exposed as the
__doc___ attribute on the type and instances of the type.

Hk
This field is not inherited by subtypes.

traverseproc Py TypeObject .tp_traverse

An optional pointer to a traversal function for the garbage collector. This is only used if the
Py_TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

More information about Python’s garbage collection scheme can be found in section 1% %} % & & & #1431 35 3%
EDIL.

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typical implementation
of a tp_traverse function simply calls Py VISIT () on each of the instance’s members that are Python
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objects that the instance owns. For example, this is function local_traverse () fromthe _thread extension
module:

static int
local_traverse (localobject *self, visitproc visit, wvoid *arg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return 0;

Note that Py VISIT () is called only on those members that can participate in reference cycles. Although there
is also a sel f—>key member, it can only be NULL or a Python string and therefore cannot be part of a reference
cycle.

On the other hand, even if you know a member can never be part of a cycle, as a debugging aid you may want to
visit it anyway just so the gc module’s get _referents () function will include it.

% e When implementing tp_traverse, only the members that the instance owns (by having strong
references to them) must be visited. For instance, if an object supports weak references viathe tp_weaklist
slot, the pointer supporting the linked list (what #p_weaklist points to) must not be visited as the instance does
not directly own the weak references to itself (the weakreference list is there to support the weak reference
machinery, but the instance has no strong reference to the elements inside it, as they are allowed to be removed
even if the instance is still alive).

Note that Py_ VISIT () requires the visit and arg parameters to Local_traverse () to have these specific
names; don’t name them just anything.

Instances of heap-allocated types hold a reference to their type. Their traversal function must therefore either visit
Py_TYPE (self),or delegate this responsibility by calling t p_t raverse of another heap-allocated type (such
as a heap-allocated superclass). If they do not, the type object may not be garbage-collected.

TE 3.9 J ¥ 2 Heap-allocated types are expected to visit Py_TYPE (self) in tp_traverse. In earlier
versions of Python, due to bug 40217, doing this may lead to crashes in subclasses.

Mok :
Group: Py_ TPFLAGS_HAVE_GC, tp_traverse, tp_clear

This field is inherited by subtypes together with tp_clear and the Py TPFLAGS_HAVE_GC flag bit: the flag
bit, tp_traverse,and tp_clear are all inherited from the base type if they are all zero in the subtype.

inquiry PyTypeObject .tp_clear

An optional pointer to a clear function for the garbage collector. This is only used if the Py TPFLAGS_HAVE_GC
flag bit is set. The signature is:

int tp_clear (PyObject *);

The tp_clear member function is used to break reference cycles in cyclic garbage detected by the garbage
collector. Taken together, all tp_ c1ear functions in the system must combine to break all reference cycles. This
is subtle, and if in any doubt supply a tp_clear function. For example, the tuple type does not implement a
tp_clear function, because it’s possible to prove that no reference cycle can be composed entirely of tuples.
Therefore the tp_clear functions of other types must be sufficient to break any cycle containing a tuple. This
isn’t immediately obvious, and there’s rarely a good reason to avoid implementing tp_clear.

Implementations of tp_ clear should drop the instance’s references to those of its members that may be Python
objects, and set its pointers to those members to NULL, as in the following example:
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static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

The Py_CLEAR () macro should be used, because clearing references is delicate: the reference to the contained
object must not be released (via Py_DECREF () ) until after the pointer to the contained object is set to NULL. This
is because releasing the reference may cause the contained object to become trash, triggering a chain of reclamation
activity that may include invoking arbitrary Python code (due to finalizers, or weakref callbacks, associated with the
contained object). If it’s possible for such code to reference self again, it’s important that the pointer to the contained
object be NULL at that time, so that self knows the contained object can no longer be used. The Py_CLEAR ()
macro performs the operations in a safe order.

Note that tp_clear is not always called before an instance is deallocated. For example, when reference count-
ing is enough to determine that an object is no longer used, the cyclic garbage collector is not involved and
tp_dealloc is called directly.

Because the goal of tp_clear functions is to break reference cycles, it’s not necessary to clear contained ob-
jects like Python strings or Python integers, which can’t participate in reference cycles. On the other hand, it
may be convenient to clear all contained Python objects, and write the type’s tp_dealloc function to invoke
tp_clear.

More information about Python’s garbage collection scheme can be found in section f# xf % 2 7 & 3518 3R 35 3%
=L

Mok :
Group: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

This field is inherited by subtypes together with tp_t raverse and the Py TPFLAGS_HAVE_ GC flag bit: the
flag bit, tp_traverse, and tp_clear are all inherited from the base type if they are all zero in the subtype.

richcmpfunc PyTypeObject .tp_richcompare
An optional pointer to the rich comparison function, whose signature is:

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

The first parameter is guaranteed to be an instance of the type that is defined by Py TypeObject.

The function should return the result of the comparison (usually Py_True or Py_False). If the comparison
is undefined, it must return Py_Not Implemented, if another error occurred it must return NULL and set an
exception condition.

The following constants are defined to be used as the third argument for tp richcompare and for
PyObject_RichCompare ():
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BE XJER

<
Py_LT

<=
Py_LE
Py_EQ

! —
Py_NE

>
Py_GT

>=
Py_GE

FEXPAF @R T Wi -5 i LR ek 4k
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

Return Py_True or Py_False from the function, depending on the result of a comparison. VAL_A and
VAL_B must be orderable by C comparison operators (for example, they may be C ints or floats). The third
argument specifies the requested operation, as for PyOb ject_RichCompare ().

The returned value is a new strong reference.
On error, sets an exception and returns NULL from the function.
3.7 FiihtE.

Aok :

Group: tp_hash, tp_richcompare

This field is inherited by subtypes together with t p_hash: asubtype inherits tp_richcompareand tp_hash
when the subtype’s tp_richcompare and tp_hash are both NULL.

PyBaseObject_Type provides a tp_ richcompare implementation, which may be inherited. However, if

only tp_hash is defined, not even the inherited function is used and instances of the type will not be able to
participate in any comparisons.

Py_ssize_t PyTypeObject .tp_weaklistoffset

While this field is still supported, Py TPFLAGS _MANAGED_WEAKREF should be used instead, if at all possible.

If the instances of this type are weakly referenceable, this field is greater than zero and contains the offset in
the instance structure of the weak reference list head (ignoring the GC header, if present); this offset is used by
PyObject_ClearWeakRefs () and the PyWeakref_* functions. The instance structure needs to include
a field of type PyOb ject* which is initialized to NULL.

Do not confuse this field with tp_weak1ist; that is the list head for weak references to the type object itself.

It is an error to set both the Py TPFLAGS_MANAGED_WEAKREF bitand tp _weaklist.

oK :
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This field is inherited by subtypes, but see the rules listed below. A subtype may override this offset; this means
that the subtype uses a different weak reference list head than the base type. Since the list head is always found via
tp_weaklistoffset, this should not be a problem.

Rl

If the Py TPFLAGS MANAGED_ WEAKREF bitissetinthe tp_dict field, then tp_weaklistoffset will
be set to a negative value, to indicate that it is unsafe to use this field.

getiterfunc PyTypeObject .tp_iter

— NI IR ] BB AR, %R BRI W R W iterator . B RIAFAEE T R % IEBUA SL 0 Hyiterable R
B FPAIAE A BERR BT DL TR T RE N AT 50) o

This function has the same signature as PyOb ject_GetIter ():

PyObject *tp_iter (PyObject *self);

Aok :
B TR K .
iternextfunc PyTypeObject .tp_iternext
— ARG ) R B AR, R EGR Wl iterator WRTR —I. HAEA

PyObject *tp_iternext (PyObject *self);

When the iterator is exhausted, it must return NULL; a StopIteration exception may or may not be set. When
another error occurs, it must return NULL too. Its presence signals that the instances of this type are iterators.

Iterator types should also define the tp_ i t er function, and that function should return the iterator instance itself
(not a new iterator instance).

This function has the same signature as PyIter Next ().
Aok :
WP BT R BAK .

struct PyMethodDef *PyTypeObject .tp_methods

An optional pointer to a static NULL-terminated array of PyMethodDef structures, declaring regular methods
of this type.

For each entry in the array, an entry is added to the type’s dictionary (see tp_dict below) containing a method
descriptor.

oK :
This field is not inherited by subtypes (methods are inherited through a different mechanism).

struct PyMemberDef *PyTypeObject .tp_members

An optional pointer to a static NULL-terminated array of PyMemberDef structures, declaring regular data mem-
bers (fields or slots) of instances of this type.

For each entry in the array, an entry is added to the type’s dictionary (see tp_dict below) containing a member
descriptor.

MoK :

This field is not inherited by subtypes (members are inherited through a different mechanism).
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struct PyGetSetDef *PyTypeObject .tp_getset

An optional pointer to a static NULL-terminated array of PyGet Set Def structures, declaring computed attributes
of instances of this type.

For each entry in the array, an entry is added to the type’s dictionary (see tp_dict below) containing a getset
descriptor.

Mok -

This field is not inherited by subtypes (computed attributes are inherited through a different mechanism).

PyTypeObject *PyTypeObject .tp_base

An optional pointer to a base type from which type properties are inherited. At this level, only single inheritance
is supported; multiple inheritance require dynamically creating a type object by calling the metatype.

#&{#: Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to be “address
constants”. Function designators like Py Type GenericNew (), with implicit conversion to a pointer, are valid
C99 address constants.

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type is not required to
produce an address constant. Compilers may support this (gcc does), MSVC does not. Both compilers are strictly
standard conforming in this particular behavior.

Consequently, tp_base should be set in the extension module’s init function.

Aok :
This field is not inherited by subtypes (obviously).
Bk

This field defaults to sPyBaseObject_Type (which to Python programmers is known as the type object).

PyObject *PyTypeObject .tp_dict

The type’s dictionary is stored here by Py Type Ready ().

This field should normally be initialized to NULL before PyType_Ready is called; it may also be initialized to
a dictionary containing initial attributes for the type. Once Py Type_Ready () has initialized the type, extra
attributes for the type may be added to this dictionary only if they don’t correspond to overloaded operations (like
__add__ () ). Once initialization for the type has finished, this field should be treated as read-only.

Some types may not store their dictionary in this slot. Use Py Type_GetDict () to retrieve the dictionary for
an arbitrary type.

F£ 3.12 Jit B P Internals detail: For static builtin types, this is always NULL. Instead, the dict for such types is
stored on PyInterpreterState. Use PyType_GetDict () to get the dict for an arbitrary type.

oK :

This field is not inherited by subtypes (though the attributes defined in here are inherited through a different mech-
anism).

BN

If this field is NULL, Py Type_Ready () will assign a new dictionary to it.

g fe: Tt is not safe to use PyDict_SetItem () on or otherwise modify tp_dict with the dictionary
C-APL

278

Chapter 12. Jt& I



The Python/C API, %% 3.12.0rc3

descrgetfunc PyTypeObject .tp_descr_get

An optional pointer to a “descriptor get” function.

PR 2244

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

ok :
WP B TR BAK
descrsetfunc PyTypeObject .tp_descr_set
An optional pointer to a function for setting and deleting a descriptor’s value.

B A 254

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

The value argument is set to NULL to delete the value.
Bk :
BT RBAK .
Py_ssize_ t PyTypeObject.tp_dictoffset
While this field is still supported, Py TPFLAGS MANAGED_DICT should be used instead, if at all possible.

If the instances of this type have a dictionary containing instance variables, this field is non-zero and con-
tains the offset in the instances of the type of the instance variable dictionary; this offset is used by
PyObject_GenericGetAttr ().

Do not confuse this field with tp_ dict; that is the dictionary for attributes of the type object itself.
The value specifies the offset of the dictionary from the start of the instance structure.

The tp_dictoffset should be regarded as write-only. To get the pointer to the dictionary call
PyObject_GenericGetDict (). Calling PyObject_GenericGetDict () may need to allocate mem-
ory for the dictionary, so it is may be more efficient to call PyObject_GetAttr () when accessing an attribute
on the object.

It is an error to set both the Py TPFLAGS_MANAGED_ WEAKREF bitand tp_dictoffset.
ok :

This field is inherited by subtypes. A subtype should not override this offset; doing so could be un-
safe, if C code tries to access the dictionary at the previous offset. To properly support inheritance, use
Py TPFLAGS_MANAGED_DICT.

£
This slot has no default. For static types, if the field is NULL thenno __dict___ gets created for instances.

If the Py TPFLAGS MANAGED_DICT bitis setin the tp_dict field, then tp_dictoffset will be set to
—1, to indicate that it is unsafe to use this field.
initproc PyTypeObject .tp_init
An optional pointer to an instance initialization function.
This function corresponds tothe __init__ () method of classes. Like __init__ (), itis possible to create an

instance without calling __init__ (), and it is possible to reinitialize an instance by calling its __init__ ()
method again.

B4
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int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

The self argument is the instance to be initialized; the args and kwds arguments represent positional and keyword
arguments of the callto __init__ ().

The tp_init function, if not NULL, is called when an instance is created normally by calling its type, after the
type’s t p_new function has returned an instance of the type. If the t p_new function returns an instance of some
other type that is not a subtype of the original type, no tp_init function is called; if £pp_new returns an instance
of a subtype of the original type, the subtype’s tp_init is called.

MIEHRE 0, KAGSREIGERE -1 HAEAE R B E — "% . and sets an exception on error.
Mok :

Bt R BUARK .

X T A R SRR T B A BOAA.

allocfunc PyTypeObject .tp_alloc

5 1) — NS 73 e R RO T e
PR 244

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

Yok :
This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class statement).

For dynamic subtypes, this field is always setto Py Type_GenericAlloc (),toforce astandard heap allocation
strategy.

For static subtypes, PyBaseObject_Type uses PyType_ GenericAlloc (). That is the recommended
value for all statically defined types.

newfunc Py TypeObject .tp_new

An optional pointer to an instance creation function.

B A 24

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

The subtype argument is the type of the object being created; the args and kwds arguments represent positional
and keyword arguments of the call to the type. Note that subtype doesn’t have to equal the type whose tp_new
function is called; it may be a subtype of that type (but not an unrelated type).

The tp_new function should call subtype->tp_alloc (subtype, nitems) to allocate space for the
object, and then do only as much further initialization as is absolutely necessary. Initialization that can safely be
ignored or repeated should be placed in the tp_ init handler. A good rule of thumb is that for immutable types,
all initialization should take place in tp_new, while for mutable types, most initialization should be deferred to
tp_init.

Setthe Py TPFLAGS DISALLOW_INSTANTIATION flag to disallow creating instances of the type in Python.
Bk :

This field is inherited by subtypes, except it is not inherited by stafic types whose tp_base is NULL or
&PyBaseObject_Type.
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BN
For static types this field has no default. This means if the slot is defined as NULL, the type cannot be called to
create new instances; presumably there is some other way to create instances, like a factory function.

freefunc PyTypeObject .tp_£free

An optional pointer to an instance deallocation function. Its signature is:

void tp_free(void *self);

An initializer that is compatible with this signature is PyObject_Free ().

Bk :

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class statement)
BRik:

In dynamic subtypes, this field is set to a deallocator suitable to match Py Type_GenericAlloc () and the
value of the Py_ TPFLAGS_HAVE_GC flag bit.

For static subtypes, PyBaseObject_Type uses PyObject_Del ().

inquiry PyTypeObject .tp_is_gec
A T SSE 3 [ WS BT 1) eR R i

The garbage collector needs to know whether a particular object is collectible or not. Normally, it is sufficient to
look at the object’s type’s t p_ £ 1ags field, and check the Py TPFLAGS_HAVE_GC flag bit. But some types have
a mixture of statically and dynamically allocated instances, and the statically allocated instances are not collectible.
Such types should define this function; it should return 1 for a collectible instance, and O for a non-collectible
instance. The signature is:

int tp_is_gc (PyObject *self);

(The only example of this are types themselves. The metatype, Py Type_ Type, defines this function to distinguish
between statically and dynamically allocated types.)

Aok :
BBl TR K .
This slot has no default. If this field is NULL, Py TPFLAGS_HAVE_GC is used as the functional equivalent.

PyObject *Py TypeObject .tp_bases
Tuple of base types.

This field should be set to NULL and treated as read-only. Python will fill it in when the type is initialized.

For dynamically created classes, the Py_tp_bases slot can be used instead of the bases argument of
PyType_FromSpecWithBases (). The argument form is preferred.

¢ ;. Multiple inheritance does not work well for statically defined types. If you set tp_bases to a tuple,
Python will not raise an error, but some slots will only be inherited from the first base.

Aok :
X FBASPIK.
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PyObject *PyTypeObject .tp_mro
SRR Y RERTTH, ARBARTTFHRIF LA object MENER, (I ki .
This field should be set to NULL and treated as read-only. Python will fill it in when the type is initialized.
H
XMFBEALWARK; BrilidryType _Ready () WHAAFIH.
PyObject *PyTypeObject .tp_cache
WA o ACHETREE T .
Aok :
AP BASAHIRR .
void ¥*PyTypeObject .tp_subclasses
A collection of subclasses. Internal use only. May be an invalid pointer.
To get a list of subclasses, call the Python method ___subclasses__ ().

TE 3.12 W3 For some types, this field does not hold a valid PyObject*. The type was changed to void*
to indicate this.

Aok :
XA BN SARK .
PyObject ¥*PyTypeObject .tp_weaklist
Weak reference list head, for weak references to this type object. Not inherited. Internal use only.

TE 3.12 iR P Internals detail: For the static builtin types this is always NULL, even if weakrefs are added.
Instead, the weakrefs for each are stored on PyInterpreterState. Use the public C-API or the internal
_PyObject_GET_WEAKREFS_LISTPTR () macro to avoid the distinction.

Aok :
AP B SHARIK .
destructor Py TypeObject .tp_del
This field is deprecated. Use tp_finalize instead.

unsigned int Py TypeObject .tp_version_tag

Used to index into the method cache. Internal use only.
Aok :
XA FBA SRR .
destructor PyTypeObject .tp_finalize
An optional pointer to an instance finalization function. Its signature is:

void tp_finalize (PyObject *self);

If tp_finalizeisset, the interpreter calls it once when finalizing an instance. It is called either from the garbage
collector (if the instance is part of an isolated reference cycle) or just before the object is deallocated. Either way,
it is guaranteed to be called before attempting to break reference cycles, ensuring that it finds the object in a sane
state.

tp_finalize should not mutate the current exception status; therefore, a recommended way to write a non-
trivial finalizer is:
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static void
local_finalize (PyObject *self)
{

/* Save the current exception, if any. */

JE oL K/

/* Restore the saved exception. */

PyObject *error_type, *error_value, *error_traceback;

PyErr_Fetch (&error_type, &error_value, &error_traceback);

PyErr_Restore (error_type, error_value, error_traceback);

Also, note that, in a garbage collected Python, tp_dealloc may be called from any Python thread, not just the
thread which created the object (if the object becomes part of a refcount cycle, that cycle might be collected by a
garbage collection on any thread). This is not a problem for Python API calls, since the thread on which tp_dealloc
is called will own the Global Interpreter Lock (GIL). However, if the object being destroyed in turn destroys objects
from some other C or C++ library, care should be taken to ensure that destroying those objects on the thread which

called tp_dealloc will not violate any assumptions of the library.

Aok :
BT BT RIBGR .
3.4 BRI HE.

7r 3.8 JiU B 24 Before version 3.8 it was necessary to set the Py TPFLAGS_HAVE_FINALTZE flags bit in order

for this field to be used. This is no longer required.
S
”Safe object finalization” (PEP 442)

vectorcallfunc PyTypeObject .tp_vectorcall

Vectorcall function to use for calls of this type object. In other words, it is used to implement vectorcall for
type.__call__. If tp_vectorcall is NULL, the default call implementation using _ _new__ () and

_dinit_ () isused.
Mok :
XN FEASHIK .

3.9 Fiihae: GEXATFEB 3.8 BEIAAAE, (H2M 3.9 THABLAR)

unsigned char Py TypeOb ject .tp_watched
Internal. Do not use.

3.12 FiHIfE.

123, EBMR
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12.3.6 Static Types

Traditionally, types defined in C code are static, that is, a static Py TypeOb ject structure is defined directly in code and
initialized using Py Type_Ready ().

This results in types that are limited relative to types defined in Python:
« Static types are limited to one base, i.e. they cannot use multiple inheritance.

* Static type objects (but not necessarily their instances) are immutable. It is not possible to add or modify the type
object’s attributes from Python.

« Static type objects are shared across sub-interpreters, so they should not include any subinterpreter-specific state.

Also, since PyTypeOb ject is only part of the Limited API as an opaque struct, any extension modules using static
types must be compiled for a specific Python minor version.

12.3.7 HE2ERY
An alternative to static types is heap-allocated types, or heap types for short, which correspond closely to classes created
by Python’s class statement. Heap types have the Py TPFLAGS_HEAPTYPE flag set.

This is done by filling a PyType Spec structure and calling PyType FromSpec (),
PyType_FromSpecWithBases (), PyType_FromModuleAndSpec (),or PyType FromMetaclass ().

12.4 Number Object Structures

type PyNumberMethods

This structure holds pointers to the functions which an object uses to implement the number protocol. Each function
is used by the function of similar name documented in the # 5 #1L section.

Here is the structure definition:

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_1lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;

(Rt
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(£ 50

binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;
binaryfunc nb_inplace_or;

binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;
binaryfunc nb_inplace_true_divide;

unaryfunc nb_index;
binaryfunc nb_matrix _multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

4 1::  Binary and ternary functions must check the type of all their operands, and implement the necessary
conversions (at least one of the operands is an instance of the defined type). If the operation is not defined for the
given operands, binary and ternary functions must return Py_Not Implemented, if another error occurred they
must return NULL and set an exception.

21z The nb_reserved field should always be NULL. It was previously called nb_1ong, and was renamed
in Python 3.0.1.

binaryfunc PyNumberMethods .nb_add
binaryfunc PyNumberMethods .nb_subtract
binaryfunc PyNumberMethods.nb_multiply
binaryfunc PyNumberMet hods .nb_remainder
binaryfunc PyNumberMet hods .nb_divmod
ternaryfunc PyNumberMet hods .nb_power
unaryfunc PyNumberMethods.nb_negative
unaryfunc PyNumberMethods.nb_positive
unaryfunc PyNumberMethods.nb_absolute
inquiry PyNumberMethods .nb_bool
unaryfunc PyNumberMethods .nb_invert
binaryfunc PyNumberMet hods.nb_lshift

binaryfunc PyNumberMethods.nb_rshift
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binaryfunc PyNumberMet hods .nb_and

binaryfunc PyNumberMet hods.nb_xor

binaryfunc PyNumberMethods .nb_or

unaryfunc PyNumberMethods.nb_int

void ¥*PyNumberMethods .nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods .nb_inplace_add
binaryfunc PyNumberMet hods.nb_inplace_subtract
binaryfunc PyNumberMethods.nb_inplace_multiply
binaryfunc PyNumberMethods.nb_inplace_remainder
ternaryfunc PyNumberMethods .nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift
binaryfunc PyNumberMethods .nb_inplace_rshift
binaryfunc PyNumberMet hods.nb_inplace_and
binaryfunc PyNumberMethods .nb_inplace_xor
binaryfunc 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 PyNumberMethods.nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

12.5 Mapping Object Structures

type PyMappingMethods
This structure holds pointers to the functions which an object uses to implement the mapping protocol. It has three
members:

lenfunc PyMappingMethods.mp_length

This function is used by PyMapping Size () and PyObject_Size (), and has the same signature. This slot
may be set to NULL if the object has no defined length.
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binaryfunc PyMappingMethods.mp_subscript
This function is used by PyOb ject_GetItem () and PySequence_GetSlice (), and has the same signa-
ture as PyObject_GetItem (). This slot must be filled for the PyMapping Check () function to return 1,
it can be NULL otherwise.

objobjargproc PyMappingMethods.mp_ass_subscript

This function isused by PyObject_SetItem (), PyObject_DelItem(),PySequence_SetSlice ()
and PySequence_DelSlice (). It has the same signature as PyObject_SetItem (), but v can also be
set to NULL to delete an item. If this slot is NULL, the object does not support item assignment and deletion.

12.6 Sequence Object Structures

type PySequenceMethods
This structure holds pointers to the functions which an object uses to implement the sequence protocol.

lenfunc PySequenceMethods.sq_length

This function is used by PySequence_Size () and PyObject_Size (), and has the same signature. It is
also used for handling negative indices via the sg_itemand the sqg_ass_itemslots.

binaryfunc PySequenceMethods.sq_concat

This function is used by PySequence_Concat () and has the same signature. It is also used by the + operator,
after trying the numeric addition via the nb_add slot.

ssizeargfunc PySequenceMethods .sq_repeat

This function is used by PySequence_Repeat () and has the same signature. It is also used by the * operator,
after trying numeric multiplication via the nb_multiply slot.

ssizeargfunc PySequenceMethods.sq_item
This function is used by PySequence_GetItem() and has the same signature. It is also used by

PyObject_GetItem/ (), after trying the subscription via the mp_subscript slot. This slot must be filled
for the PySequence_Check () function to return 1, it can be NULL otherwise.

Negative indexes are handled as follows: if the sg_length slot is filled, it is called and the sequence length is
used to compute a positive index which is passed to sg_item. If sq_length is NULL, the index is passed as
is to the function.

ssizeobjargproc PySequenceMethods.sq_ass_item
This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_DelItem (), after trying the item assignment and deletion via the
mp_ass_subscript slot. This slot may be left to NULL if the object does not support item assignment and
deletion.

objobjproc PySequenceMethods.sq_contains

B BtPySequence_Contains () I RAMFINAES . BAEALAT AGRER ) NULL, RIS
I PySequence_Contains () HFFEIZTFHEE KR E]—VLEL.

binaryfunc PySequenceMethods.sq_inplace_concat

This function is used by PySequence_InPlaceConcat () and has the same signature. It should modify its
first operand, and return it. This slot may be left to NULL, in this case PySequence_InPlaceConcat () will
fall back to PySequence_Concat (). It is also used by the augmented assignment +=, after trying numeric
in-place addition via the nb_inplace_add slot.
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ssizeargfunc PySequenceMethods.sq_inplace_repeat

This function is used by Py Sequence_TInPlaceRepeat () and has the same signature. It should modify its
first operand, and return it. This slot may be left to NULL, in this case PySequence_InPlaceRepeat () will
fall back to PySequence_Repeat (). It is also used by the augmented assignment *=, after trying numeric
in-place multiplication via the nb_inplace_multiply slot.

12.7 Buffer Object Structures

type PyBufferProcs
This structure holds pointers to the functions required by the Buffer protocol. The protocol defines how an exporter
object can expose its internal data to consumer objects.

getbufferproc PyBufferProcs.bf_getbuffer

The signature of this function is:

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

Handle a request to exporter to fill in view as specified by flags. Except for point (3), an implementation of this
function MUST take these steps:

(1) Check if the request can be met. If not, raise Buf ferError, set view—>obj to NULL and return - 1.
(2) Fill in the requested fields.
(3) Increment an internal counter for the number of exports.
(4) Set view->o0b7j to exporter and increment view—>obJ.
(5) Return 0.
If exporter is part of a chain or tree of buffer providers, two main schemes can be used:

» Re-export: Each member of the tree acts as the exporting object and sets view—>ob7j to a new reference to
itself.

» Redirect: The buffer request is redirected to the root object of the tree. Here, view—>o0bj will be a new
reference to the root object.

The individual fields of view are described in section Buffer structure, the rules how an exporter must react to specific
requests are in section Buffer request types.

All memory pointed to in the Py__buffer structure belongs to the exporter and must remain valid until there are
no consumers left. format, shape, strides, suboffsetsand internal are read-only for the consumer.

PyBuffer FillInfo () provides an easy way of exposing a simple bytes buffer while dealing correctly with
all request types.

PyObject_GetBuffer () is the interface for the consumer that wraps this function.

releasebufferproc PyBufferProcs.bf_releasebuffer
The signature of this function is:

void (PyObject *exporter, Py_buffer *view);

Handle a request to release the resources of the buffer. If no resources need to be released, PyBufferProcs.
bf_releasebuffer may be NULL. Otherwise, a standard implementation of this function will take these
optional steps:

(1) Decrement an internal counter for the number of exports.
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(2) If the counter is 0, free all memory associated with view.

The exporter MUST use the i nternal field to keep track of buffer-specific resources. This field is guaranteed
to remain constant, while a consumer MAY pass a copy of the original buffer as the view argument.

This function MUST NOT decrement view—>o0b j, since that is done automatically in PyBuffer_ Release ()
(this scheme is useful for breaking reference cycles).

PyBuffer_ Release () is the interface for the consumer that wraps this function.

12.8 Async Object Structures

3.5 B HE.
type PyAsyncMethods
This structure holds pointers to the functions required to implement awaitable and asynchronous iterator objects.

Here is the structure definition:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await
The signature of this function is:

PyObject *am_await (PyObject *self);

IR [0 [t G2 A Ryiterator, Bt H S TPy Iter_Check () W7k 1.
This slot may be set to NULL if an object is not an awaitable.

unaryfunc PyAsyncMethods.am_aiter
The signature of this function is:

PyObject *am_aiter (PyObject *self);

Must return an asynchronous iterator object. See __anext__ () for details.
This slot may be set to NULL if an object does not implement asynchronous iteration protocol.

unaryfunc PyAsyncMethods.am_anext
The signature of this function is:

PyObject *am_anext (PyObject *self);

Must return an awaitable object. See __anext__ () for details. This slot may be set to NULL.

sendfunc PyAsyncMethods .am_send
The signature of this function is:

PySendResult am_send(PyObject *self, PyObject *arg, PyObject **result);

See PyIter_ Send () for details. This slot may be set to NULL.

3.10 i HE.
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12.9 Slot Type typedefs

typedef PyObject *(*alloefune)(PyTypeObject *cls, Py_ssize_t nitems)
Part of the Stable ABI. The purpose of this function is to separate memory allocation from memory initialization. It
should return a pointer to a block of memory of adequate length for the instance, suitably aligned, and initialized to
zeros, but with ob_ refcnt setto 1 and ob_ t ype set to the type argument. If the type’s tp_ i temsizeisnon-
zero, the object’s ob__ s 1 ze field should be initialized to nitems and the length of the allocated memory block should
be tp_basicsize + nitems*tp_itemsize, rounded up toamultiple of sizeof (void*) ;otherwise,
nitems is not used and the length of the block should be tp_basicsize.

This function should not do any other instance initialization, not even to allocate additional memory; that should be
done by tp_new.

typedef void (*destructor)(PyObject*)
Part of the Stable ABI.

typedef void (*£reefunc)(void*)
Zlltp free,

typedef PyObject *(*newfunc)(PyObject*, PyObject*, PyObject™)
Part of the Stable ABL Z:litp_new.

typedef int (*initproc)(PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. ZlLtp_init,

typedef PyObject *(*reprfunc)(PyObject*)
Part of the Stable ABL. £l tp_repr,

typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
Part of the Stable ABIL 1% [B] X} % (R145 72 J@ P I

typedef int (*setattrfunc)(PyObject *self, char *attr, PyObject *value)

Part of the Stable ABI. Set the value of the named attribute for the object. The value argument is set to NULL to
delete the attribute.

typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
Part of the Stable ABL & [0l XF 4 145 & JE I .
Zltp_getattro,

typedef int (¥*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)

Part of the Stable ABI. Set the value of the named attribute for the object. The value argument is set to NULL to
delete the attribute.

Zltp_setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. £l tp_descr_get.,
typedef int (*descrset func)(PyObject*, PyObject*, PyObject™*)
Part of the Stable ABL. & lltp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
Part of the Stable ABL. .t p_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
Part of the Stable ABL. & ltp_richcompare,
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typedef PyObject *(*getiterfunc)(PyObject*)
Part of the Stable ABL. & jltp_iter,

typedef PyObject *(*iternextfunc)(PyObject*)
Part of the Stable ABIL. &l tp_iternext,

typedef Py_ssize_t (*1lenfunc)(PyObject*)
Part of the Stable ABI.

typedef int (*getbufferproc)(PyObject*, Py_buffer*, int)
Part of the Stable ABI since version 3.12.

typedef void (*releasebufferproc)(PyObject*, Py_buffer*)
Part of the Stable ABI since version 3.12.
typedef PyObject *(*unaryfunc)(PyObject*)
Part of the Stable ABI.
typedef PyObject *(*binaryfunc)(PyObject*, PyObject*)
Part of the Stable ABI.
typedef PySendResult (*sendfunc)(PyObject*, PyObject*, PyObject**)

Zllam_send,

typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject*)
Fart of the Stable ABI.

typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
Part of the Stable ABI.

typedef int (*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
Part of the Stable ABI.

typedef int (*objobjproc)(PyObject*, PyObject*)
Part of the Stable ABI.

typedef int (*objobjargproc)(PyObject*, PyObject*, PyObject*)
Part of the Stable ABI.

12.10 $¥

I j& 2% Python 2R84 5E LR TR /R Bl H 3G AR ] BES BB @ H A . A LR T4 A B i b
L. BEARHUEZ R0, SEEAE B AR, 15215 defining-new-types Fl new-types-topics.

—A AR

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObiject),
.tp_doc = PyDoc_STR("My objects"),

(Rt
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(& k)
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,
bi
IRATREIR 2 B A S E B YIRS R IH RS (F#24E CPython fUfiHZE )
static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
"mymod.MyObject", /* tp_name */
sizeof (MyObject), /* tp_basicsize */
’ /* tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */
0, /* tp_vectorcall_offset */
0, /* tp_getattr */
0, /* tp_setattr */
0, /* tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */
0, /* tp_as_number */
0, /* tp_as_sequence */
0, /* tp_as_mapping */
0, /* tp_hash */
0, /* tp_call */
0, /* tp_str */
0, /* tp_getattro */
0, /* tp_setattro */
0, /* tp_as_buffer */
0, /* tp_flags */
PyDoc_STR("My objects"), /* tp_doc */
0, /* tp_traverse */
0, /* tp_clear */
0, /* tp_richcompare */
0, /* tp_weaklistoffset */
0, /* tp_iter */
0, /* tp_iternext */
0, /* tp_methods */
0, /* tp_members */
0, /* tp_getset */
0, /* tp_base */
0, /* tp_dict */
0, /* tp_descr_get */
0, /* tp_descr_set */
0, /* tp_dictoffset */
0, /* tp_init */
0, /* tp_alloc */
myobj_new, /* tp_new */
bi
—ANSCHREFE I SO SRIG s B 2R AL
typedef struct {
PyObject_HEAD
const char *data;
} MyObject;
static PyTypeObject MyObject_Type = {
(FBREE)

292

Chapter 12. Jt& I



The Python/C API, %% 3.12.0rc3

(£ LT
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),

.tp_doc = PyDoc_STR("My objects"),

.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE |
Py_TPFLAGS_HAVE_GC | Py_TPFLAGS_MANAGED_DICT |
Py_TPFLAGS_MANAGED_WEAKREF,

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobij_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,
bi

A str subclass that cannot be subclassed and cannot be called to create instances (e.g. uses a separate factory func) using
Py_TPFLAGS_DISALLOW_INSTANTIATION flag:

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,
bi

i ] BT ] R R S B 5

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",

bi

The simplest static type with variable-length instances:

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
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(£ 50

.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),
bi

1211 EXRIEBTIHEIANIIR B

Python X JEA5 | BLIRAG I -5 [ TG 20 “Z888” XGRS, HIBUR AR X G bl et 5 O E A4
X5 AAFRENRIGIIREA, 8 LR T8 (B F s A7) Mgl R, AREEX
SR P WSy S5 o

TR AR, RAEX R Wep_flags F Bt W 4 Py _TPFLAGS _HAVE_GC I # fit —
Atp_traverse ACPLAINARISEIL . ANSRZERIH) L2 AS ), WAL cp clear FSEHL,

Py TPFLAGS_HAVE_GC P T ARG AL A 2B AT GO AF & BEAL ISR . Ao (RS DL, R SCHEixX
LY OE I WOEAT OO e

AR R 3 R B AT A AL -

1. NSNS FE Pyobject _GC_New 8 PyObject_GC_NewVar AL

2. WAL T A T e S AL AR I I FBG , BAAM Pyobject GC_Track() .
[FIRER, AR AT AL FL -

L FEGI N E AR T BB, WA Pyobject _GC_UnTrack () .

2. WA Pyobject_GC_Del () BT RN

B WERASEAESN T Py_TPFLAGS_HAVE_GC, WE /AL E > —Atp_traverse 4
TSR A o B A AT 2RI A .

YA Py Type_Ready () B3 HLela] 9218 FiZ K28 APL 4Py Type_FromSpecWithBases ()
B PyType_FromSpec () Wiz ¥ B8 tp_flags, tp_traverse fltp_clear FFE, 1N
RRRBR AR B ST SR IR M 285 HiZ 728 A Py TPFLAGS HAVE_GC AR
3

PyObject_GC_New (TYPE, typeobj)

KT pyobject_New (HEMTIE [ Py_TPFLAGS_HAVE_GC JEFRIIA RN
PyObject_GC_NewVar (TYPE, typeobj, size)

5pyobject NewVar R{AE HFRE TPy TPFLAGS HAVE GC JEARIIA IS4,
PyObject *PyUnstable_Object_GC_NewWithExtraData (PylypeObject *type, size_t extra_size)

This is Unstable API. It may change without warning in minor releases.

EPpyobject_GC_New RMHALIEX R IR extra_size NFFT (fEtp_basicsize fRfEail) .
Brpython Xt &A47k 4b, HECHIFERIFIGAIE NS

FEEINESCH-RF S X R BRI, (HAE AR DL T WA 2 Python SR
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e WeRBRIC N AERR E B R R AE S0 2 S5 P B I AL i 1 A . AT AT AR B Y
2B, WEwHPyvarobject fltp_itemsize,

3.12 R Eh e

TYPE *PyObject_GC_Resize (TYPE, PyVarObject *op, Py ssize_t newsize)
HH R PyObject _NewVar Fr oy FLAT GO R /NG 10 [0l BE K/ G B0 R 7R R IR IR ] NULL. op
WO 1) AP [ UL 5 o

void PyObject_GC_Track (PyObject *op)

Part of the Stable ABL 4EX 5 op A B S MR ERRU AR ERAT G o X GAEPE ISR BRI o A fRofr
AR, PO R ] REAEAL A I T 4Ria 4T . fEcp_traverse ABEIM T T BN RUG , 120
TR e, Sl SR I R BOR R AL

int PyObject_IS_GC (PyObject *obj)
MRS RS 1 DR s SO aR [l HE AR, 5 Wk el O
TSR MR EIGR ] O TR 5 Te iR b [ i 5

int PyObject_GC_IsTracked (PyObject *op)

Part of the Stable ABI since version 3.9. {15 op S5 HIZEBUSEIL T GC MY H op H B IEBE B3 M #$E BF
W a] 1, A 0E] 0,

X2 TF Python %X gc.is_tracked() .
3.9 HrR ke

int PyObject_GC_IsFinalized (PyObject *op)

Part of the Stable ABI since version 3.9. UM op ST RZEFISLIN T GC WML H. op B2 8 3% [m W #$ & 45|

Uﬂ:Python ﬁ(gc is_finalized ().
3.9 %ﬁﬁﬁiﬂﬁb

void PyObject_GC_Del (void *op)
Part of the Stable ABL. {fi[lPyObject_GC_New BiPyObject_GC_NewVar BB XTI NAE .
void PyObject_GC_UnTrack (void *op)

Part of the Stable ABL M [n] Ui #8 B B AU 25w X S & H RS B op XF 4. 8 1 2 0] DAFE X 4 75
W Pyobject GC_Track () PARFHIN ] B4 ER X R 4E A . FEHLES (tp_dealloc MJfK) V.24
TEtp_traverse AT WATA = BER R Fil R AT 08 FH L R AR

TE 3.8 MUHEP: _PyObject_GC_TRACK () Ml _PyObject_GC_UNTRACK () ZEMAAE C API Fj.

tp_traverse ALMHEIA TR R BIL S .
typedef int (*visitproc)(PyObject *object, void *arg)

Part of the Stable ABL #£%45tp_traverse ALBRTTIRERII AL . object /2254 s B0 T — A XF
g, BEADESMWT tp_traverse APRH] arg . Python AZ.0 il 2215 1127 bR RS LR RR S |1 B4 5L
W, ANFER BT *ﬂm@%@ﬁ

tp_traverse ALFAAEPA R

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)

Part of the Stable ABL T 2528 X5 0k 7 bR AL . B W SE LS ATTXT self FIF ELA% A0 S AR X S 8 ) visit
PR, vzstt E’Jﬁ,ﬁjﬁﬁ)f@/\XT%ﬂ1'§QA&5E7I‘IFE/J arg (8. visit R AT NULL X 5AE S50
TR visie RPN AEZAE, WHZE R 248 57 BTk

1211, EX R TFFIFTGIR B 295



The Python/C API, %% 3.12.0rc3

N T fifetp_traverse AR PR SCHL, Python 42 ft T — APy vIsSIT() K. FHEMEH XA
Wep traverse IZEa4 K visit Fl arg .

void Py_VISIT (PyObject *0)

W5 o ANk NULL, IR visie [F1EREL, FHAESE o Fl arg. WS visit 3R [ —ANIEZAE, AR [F1Z 1 .
RN EZ G, tp_traverse AAHRRFHIEA1T:

M

static int
my_traverse (Noddy *self, visitproc visit, woid *arqg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return O;

}

tp_clear AMMRRFF N inquiry 288, AIRXTGA T ZZ NN NULL.
typedef int (*inquiry)(PyObject *self)

Part of the Stable ABL ZFFEGFERT | HIF I o AR 2RI QAT LT IE , ORI Al RE EL4™
PEARERG I . T2 R, XPRAEVH MO R S 2 A R CRREXS S R Py_DECREF ()
Tk o BRI I B RAEARERT | I RS, M5 IA SR A

12.11.1 LR E SR RE

XA C-APTHEME T AN sREH T4 il B3R I 1517
Py_ssize_t PyGC_Collect (void)

Part of the Stable ABL $AfT5¢ & RIBIR I, AREAR MU C R ITE. (R ge.collect () &
T HAAITE -)

A 0] E [ + TEIR RIS AN AT AR G R . ARSI [T e s B 2k s E AR SAT [, DISZ RTIR
M 0, FERR MIONIR A AL SE IR 25115 45 sys .unraisablehook. MREALTILFH .

int PyGC_Enable (void)

Part of the Stable ABI since version 3.10. &2 A% BIkes: 22T ge.enable () . IREIZHIFRE, O
AR 1A .

3.10 T se.
int PyGC_Disable (void)

Part of the Stable ABI since version 3.10. 5 B3 gy : F3PIT ge.disable () . IREIZHIHPRES, O
AR 1A .

3.10 R fE.
int PyGC_IsEnabled (void)

Part of the Stable ABI since version 3.10. 2T PSSR ES : B30T go.isenabled () . & [F24H]
FPRAS, 0 MEEHIM 1 MR .

3.10 HiHIHE.
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12.11.2 ZEighiREIKSERES

% C-APLAL T DUR 2 1N T A fA Bk B 5 2
void PyUnstable_GC_VisitObjects (gcevisitobjects_t callback, void *arg)

This is Unstable API. It may change without warning in minor releases.

TEATTRIG B SCFF GC MR R Lzt T B b callback, arg A% B PR callback (5 -

B IR R (BGY) 2 BU5 TS AT AR AR E L

BRI A T A BEAR A o A [0l SR s AT [DCR] e EOR & ST, BIanZ iy il —
R GE AT .

3.12 Hihi I sE.
typedef int (*gevisitobjects_t)(PyObject *object, void *arg)

B & YhpyUnstable GC_VisitObjects() W ¥ A F ok % 0 2% &, ag 5§ & %
PyUnstable_GC_VisitObjects Wy arg #H A, & [\ 0 DAk %L % 4L, & o] '
AR [ H w9k~ R PR R [ AT An] A B 77 AR 2 A E LAY

3.12 FrHIIfE.
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cHAPTER 13

API #0 ABI iR A &35

CPython 7£ 9172 i B85 HRAS S o THTERDXA YT iR BORACRS, 1A

WSRC AP 89422t BRERAR APLAI ABLEET -

PY MAJOR_VERSION

3(3.4.1a2 HHE—ED).

PY MINOR_VERSION

4(3.4.1a2 HHYZE ).

PY MICRO_VERSION

1(3.4.1a2 PEEZEHIEEF).

PY RELEASE_LEVEL

T2 BT B A

a(3.4.1a2 P58 3 BRI FHE) . AJHEh 0xA B[l alpha, 0xB Efl beta, 0xC B[l release candidate 5§ 0xF Rfl final.

PY RELEASE_SERIAL

2(3.4.1a2 PIRREET). FRERRAEANMR.

PY_VERSION_HEX

g A BN BEBOE 3CHY Python JiUAS S
JJZ M AN S T 7% AR 7 3R 2 1 32 FUARR A Bl Ak PR AR B

FHE | ¥ (KnFTF) | 88 3.4.1a2 AfE
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

SRE 3.4.1a2 BB A S 0x030401a2 Jfif 3.10.0 B-F si#Eh iR A 21 0x030a00£0,
T RE LS, B4 #if PY_VERSION_HEX >= ...
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A B A5 Py_Version 3REL
const unsigned long Py_Version

Part of the Stable ABI since version 3.11. Python iz 7 MUA S i IS AE — D REE BT, rAER
5Py _VERSTON_HEX JHIAHI . X AL T HEIZATI 6 1Y Python JiUAS.

3.11 F R fe.
A 321 2280 & AE Include/patchlevel.h,
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APPENDIX A

RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. BAEPUFE X
o RH A L i ARPIRACRS T B BRIARY Python $8/R4F, (046 b aSHe, Bixtiy sz i
(5. s, ek =E55), Safe M G.
* Ellipsis NEHFE.
2to3 it Python 2.x fURS#44 Ky Python 3.x AL T H., I AEHTIRED , 8 Dy fATAT, AbER s X 2 Boke il 1) 1)
NGRS AR
2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-

reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} I B e A /T4 . 751 2 I, annotations-
howto T A {57 A ) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

SR PR L s B X B Rl AR i A7 RIS DL calls —47 . MRAETEL, ATk n]
HRFTR—ASHG AT BE IR R Y Y SR AL o

F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
A TN AR PR A SR AR LB R —A> vield Rkl
5 yield SRR, 204N ArEIEEING (R E RORTHERED try i740). 543 2
AR EER B _anext_ () FriREIFHAB TSR RAMIKER, ESNEI A EREIIT. S
UL PEP 492 1 PEP 525,

asynchronous iterable -- 5B n[IRfUM R — A1 PAFE async for iEA) X . o40# 8B R
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- F3B7% 08 — N L W T __aiter_ () Ml __anext_ () FH ¥ W X £,
__anext__ () IR [El—Aawaitable X%, async for &b B EMR RN __anext_ ()

VEFTIR B AT SRR B H 5 | & —A> stopAsyncIteration 5 4. H PEP 492 5| A,

attribute -- JEYE SCHCE|—NXSRMME, EHE S-S LB LA TG . 280k UL, WRXTS o A M
a WA PAH o.a K5I HE .

WUERX R AV, PR E h identifiers (1) JEH7 1R 24 BRI AE—AS XG0 J@ PRt 2 AT DAY, 9 2 e A
setattr (). XFEMYJEMRFICEMH A5 RIAACRTIN, MU AtE getattr () RIREL.
awaitable -- [25FEX R —AWIHE await FkAP SR . WA R coroutine 72 HA __await () JF
EHR . 20 PEP 492,
BDFL  “Z B~ ZAh#E” (9sC4i% , B Guido van Rossum, Python fEi&# .

binary file -- 3 HISCHE file object REWS RS F 9 23t %o —iEHISCHRI B FOFEA T HERIEEL (Trb, Twb!
or "rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO Ml gzip.
GzipFile BYSEMI.

535 Wiext file T fRAEWSTES str MRS
borrowed reference -- fff A 51}] 7 Python [¥) C API H, & 15| 248 —F 51, (A AU I A
FEAZG I H o WR A G b S0 Tk &8 AR s 18T B, 3 [ ol DARS it S i o g —

A~strong reference Fe4HRE o

HEFEAEborrowed reference PRI Py INCREF () VAR HWEE Kystrong reference, [AER 241%%1 % L
EMAGIAESG— IR Z B8t . Py _NewRef () MRAEURT DA RABIE—AN i strong reference.,
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bytes-like object -- ‘P it % 2 Fp4z o7 L I HE 'S C-contiguous ZZ i X 4. X WG A bytes.
bytearray Ml array.array 3%, PAKIFZIIE memoryview X5, TR G AL L fif Ut
B Erh (i LB OIR R . ORI b SCPR A Sl s B e 7 Rk 45

FLCR AR E 0] 2R TR . XM RAE SR PR AR TR R ARG R
Bl 744 bytearray PAJ bytearray () memoryview. Hh/EER — I B BORA7 T A AT AL %t
G KRR RS T 4 bytes ALK bytes XRH memoryview,

bytecode -- ‘¢ {ifith Python JFUHS 24 g1t R 7565, R CPython fifRegs 3R/ Python )7 i ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
AIRG) o XA FENE ST B TIERIE F AT A TH N AILER D (K virtual machine 7 L. ¥R /NIF Python
B LR P A—EE A, mA—ERELEA Python iliAs 345 .

FATIFE A Y] PATE dis BEHLR) SR R A .

callable -- nf P JHRFSR PIE AT Seat 2 ol AT IR 2 B0 5, I T ReRft Ay — 4S80 (B Wargumenr), {#i

FHPA R iy

callable (argumentl, argument2, argumentN)

function, LAY JERmethod 55, FRIET AN S KT __call__ () FEMZRAYSLGIH)ET T
iRSE

callback -- [ —ERSEW L AL DATE AR 59 AN 2095 08 F 7 T B R R AL
dass -- & FRAEFH FE OGRS LS WA B S A THRAE ) e o
class variable -- J328 iy 7ESrhE WA, I HAUBRAZERZ G BB e (A& ZE S 3L FP & 2l .

complex number -- 525 3Pl KBRS R, HA A BCFEBER R A SR R A . REAR
SRR, (1 B AR) RYSUAER, BHAERCAT SN 1, TR SN J. Python NE T XA
By scfe, RN TREARic 20 g —A 5 52, BN 3+15. WPRFEZ math BEHRPAXTG AxT
WARBURA, WEA cmath, ERMER DB REARE . WSRIRBOER AL, ZIEE
LA A AL [ L

context manager -- | F SCAFAIEY 7F with A p i, e L __enter () Al _exit_ () FERE
HIFFELRS X R . S UL PEP 343,

context variable -- |- F 30 & — Rl o 8 ) _E R SCRT ARAR A E AR B . X B TIEL R JRihAT
PN PATEBE T ARG AR EE. A, WFETF3CBERR, —MUTERET RS a 2
A ETFSC, WE TR SO R R BRI R AT S AR B TIEER . Bl contextvars,

contiguous -- ¥ — N AR E C i 425 Fortran 3% S S BON N TESLY) . FE4EZ o2 C Fl Fortran %
SRH . AE—YERUALT, BT 4k H T NAE R A AR HES , R BRI RS Iy . £
A C-IESEUH D, M3 NAF L HEY B B 5 — AR5 V51 5% B B B ek . {HU27E Fortran JEZE4AH
HuE S — RS etk

coroutine -- PpfE tHEER THIFERTE — L. FHIRE N AFERE— S EATAE S — B H . PRI AT DAYEVF
ZAFR S EHEA L IBHAKE . B asyne def iBAREI. S0 PEP 492,

coroutine function -- PpRERREYL 1R [B]—~coroutine SR RE . TMERBT T asyne def iIBASEE X, IF
T REfLEr await, async for fll async with F#5, XEEM2d PEP 492 5] AHY.

CPython Python #if21E S HYFLIL LI, FF python.org %, “CPython” —ia] F T-7F 0% B I 1 s B 5 HoAth
SEFBI 4N Tython B, IronPython A X 51l

decorator -- 3 IR E N I — P RE R AL, WE ST ewrapper IEETEACRITRBUE . R ATERT
T35 classmethod () fl staticmethod () .

MR R —FEIRNE, DA R0 SR S ESse 4
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https://www.python.org
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def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

FRERR SR T8, (B F R A . A SRR N 1T 2 0 eR B0 SR 2858 SIS0

descriptor - §iih2y TATENL T _get_ (), _set_ () o __delete_ () HIEMXE. H—REMHE
HEIRERES, BRI ET S B A R . EEE T, a.b ARE. B E SR
— DB ST a MRFHAPERATN b FIXTE, BAR b — R, WS XTI b 2%
. BRARE AR SO &2 2 IR PR Python (1) 5688, RN 4L EEERE ELAE, 0GR %K.
Tk B R, BRSO EA O 5] T A .

A RAWIBER IR EZAE R, 7S 17 descriptors B A4S 6 H79 «

dictionary -- ‘y it — /N EBCEAL, Hod gL B A ER ML G B A . B9 (. BERTDAREMEA __hash_ () f
_eq_ () HEWIXS., 1E Perl i = W #5 A hash,

dictionary comprehension -- 2 Jitffi G 5K bR AN G ) I SR 3 JC R T AR Il 5 SR B — R
BE:, results = {n: n ** 2 for n in range (10) } ¥R H#E n B n ** 2 kR
FIH R 7 . 2 I, comprehensions

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHITRBEIRNF
HWALE . AR T FRAH D ESHE, XEWE Y FHRAR, RSN A ZRE
MR R R o ELE R 813, IR 1ist (dictview) . I dict-views.

docstring -- SCRY FRFHY 028, BB 2 NS — AR U B P AT R P I . EAEAUH AT &
B, (Hu R R B A R ERIRAY __doc__ @M. mTEr TN,
PRI I X R A TR A O

duck-typing -- 18 7R8I F5—FhgRfR XA, EIFAMRKEERXTZ AR e 2B A EMmED, meH
BRSO EsUErE (CRAERGN T, nEREGN T, IBasEmen ) hTumiEE
FUAERrE 288, it RIS v i e 2 S RORIR T R ME . 19 T2 BLE 0 ] type () B
isinstance () #pill. ((HEHERERG BRI PAME 40 28 % VENRb 7S, ) AL R A hasattr ()
K 2 EAFP 4hf .

EAFP RJFIHCRVF AR S BYSESCHS  ixXFh Python 8 HACRS 2 5 WU 2 (B0E I ws (1 B SR MEATAE |
FHAEBE FRIHIH PS8 o X PRI PR XA IR @ Kz ] oy Ml except 1A, THAIN Y
W& FrigLBYL W%, HILT C &2 HAiE = .

expression -- Fih A W DK FAMEMTEE BIC. BAihyl, — DRk FE RO TR, 45K,
JEEDTI . EEATER RO LA, ENTREAMSR B —ME. SUZHAES AR, ARG ES
tPEEE IR IBAFAEA BRI ERB S Wsiatement , Bl while. WR{ERREE T AERRA.

extension module -- §JEREI DL C 5 C++ Zi 51, {8 ] Python [¥) C API >k 515 F %0 A K A P A E
T3 H.,

f-string -- f- 24 7 £ 5P AU TR IEE E AN AR B AR S AR R A
W5, 0 PEP 498,

file object -- SCPEXTGR XML ) S04 APT A 2SR S (A A read () B write () XFEHIH
¥5) o MRPEHAE AN, OO S0 DG BEXT B SRR SC0F, WP HA R B, sl Xl iR &
T (BIARHER A . AR X, B, FiE%% ). USRIl & 250 4.
SEBR IR =R B SRS TG =2t ) S, SR = ) SO DA UM BT I E 3
TE Lo i, BB SR Z IR 22 H open () BREL

file-like object -- LR G file object W R] Xid].
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filesystem encoding and error handler -- SCfF e 4ufh k% X SRR M Python [k M #1E R GE gL 71
RN B E R S4B Unicode (1) Z i 205 B R AL BRAIA .

A ZR B YR A AS A TR BE N A K AR 128 PATN B R . 2R S R G g i =S o k4R
AL ARGE, W API pRE ] E4 5| & UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG i s =5 A R AL BRI .

filesystem encoding and error handler J&7 Python JE#l i@ PyConfig Read () HMECERLEN: HS
HlPyConfigfjfilesystem _encoding Mlfilesystem_errors ZEM .

HiE 2 Wlocale encoding,
finder -- A REY —Fh ARG T AR loader XI5

M Python 3.3 JEAEAE AR BU I A $k 48 Lk 12 & 45 % BLH sys.meta_path i, PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division -- [ F VBRI 7] 1 45 A B ST BB B A Bk . 1al NI BRE B BT 2 /7 o BN,
Fiks X 11 /7 A WITEERE 2, M S Z MR F SN EIERERR 2.75 . FE (-11) //
4 2R -3 RPAXSE -2.75 @ TRy AREI45 8. Il PEP 238

function -- pA% W] DA H FH 2R 0] EAME ) — 411 A) . 38 0] DA HAE A BA B A -4 I7E R BUAR ST
B . % Wparameter, method F1 function 537,

function annotation -- FRECkRTE B4R BB 2 80K [MHE ) annotation
PRECFR YR T 4% 7« BInPA R BRI 2 A int ZEOFHURR [ —A> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PREPR TR IR YRR L function —7

Z: Wvariable annotation 1 PEP 484, H.A iR T I EhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESC .

_ future__ future 157, from __ future__ import <feature> FH/RgwiFas{di F¥H1E K F Y Python &1
WA R AR U B TEE RS SOR g Y B . future_ BEHLSCRYICSE TR AR feature BUE . @
AR AR B R, ARTT AR B IR R M T i O A BHZE S A E R (EE)
TEATE A BRI

>>> import __ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- K I REHOAFE9E 8 F 0 A7 23 1A B 3 fE . Python 238 1 5 | F T HECRT— AN REAS ARG
FFTREAGEIRG | G IR BL IR [Pl USce Ae A T B3 RIS o PTDAGE g AR e 4 il sr 3% el

generator -- ZEREY IR [8]—Ngenerator iterator [ PREL. EAEERMBG L EEE, AHEDSAETHAE yield £
B PATE =2 — R A BLLE for- PGl Bl 2l 1T next () BREGE L.

W RTEAE AR R, (B EESL T TR 2T AR B R RE . WRTEE BB E L, W
FHAFRPARE G L.
generator iterator -- 2l R ESERES generator BB AT .

A~ yield KIMRIEFALEE, ICEL A EPTRES (BRI RNHEER uy 1547) . 2% £ &
B RBIKEZIS, B NEIFALERSIAT (X593 U AR AET T 46 451 B A ZE AR K ) o
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generator expression -- /LR AR X R P —PMEAANRE KX EEERMRE S E RS LG EEXLT
—AMERAE R JEREIN for A, PAR—DWER) if T4, PAREARBNS WINZ R —F
HIMA:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z RIpR %L NN [R] 9 288 SR [A] B4R 1 2 A s B0 B0 R B0 A R P R 2 el o) B s
SR Aiff 2 112 foT FH RS S B
Y52 Wsingle dispatch RiEFESH . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z% WSk inpe; EH list B dict XFERY 25882 T R 247 FLEAt.
WL S Z R 54245, PEP 483, PEP 484, PEP 585 fll typing itk

GIL Z: W global interpreter lock

global interpreter lock -- 2 JRfR eSS B CPython fEREZR TR B —FALE], EoR IR — 2] LA — A 2efeqE
AT Python byrecode, BUALHIE AT B BN G4 (EFF dict FEENERA) X LU R ZE
A:ffj kT CPython SZHL . 25 MRRERHINBIIAS il REes 2 iz T 0, AN @4 T2 4b
PR BRI T
A, FERUARUE B =07 R R B T e AT T B AR AT 55 0 e 4 BRG A BPRE i GIL.
WAk, FEPAT VO #AERf B2 2B GIL.,
B~ (AR A0R B SR A L R ) < H 2R MRRERRA0 S IR IAG TN, R X ik
TEE 3 B AL PR DL T PR RE . B O IR Fh i i R R 45 R S B B A A AR, T BE E DAZE
ETal

hash-based pyc -- J& T A8 pye {57 F X B SCA (ARG A fEL T A1 5 J 06 eAc sl 1) S it o2 A UM 2 1 RS G2 A7
A4, 2, pyc-invalidation,

hashable -- WISy — AN X 52 10 W5 75 {8 Q0 2R A8 A iy R 0T D e AN e 28, B RR Ol Teb A (BEREREA
__hash__ () i), IAIPARI AR B 47 0 (EREEA _eq () F¥E) . WRAEXTZ b
JELAT AH R RGeS R A 2 A ]
AT A PR AT R RS S B s AR A A A T PR A S e 5 A e P e (L
KZ %L Python WA TIAR Y EXT LA E WA B AR (Blans) Lol ) ARG Sy; AnAr
Za (Bl scHFN frozenset) (4 EATITCE L NG A BT AR PTG P SR SE R 5 3R
INEFTEA . ENERER —EAHE (BRIERSAHCRER), BMNMWAENEREETENN
id().

IDLE Python (4 BT & 524> P35 . idle J& Python FRiff A4 1A I BL A i a4 AT R AR 15

immutable -- AW S HAEEEAXTR . N[N REFERTE . FAARMITH. XFERX R A BER
AF o ANRDAIAE— AR RIE, MAFRIESH IS . EAE TR S B A AR B 5 HEAE
BIANFE R B g

import path -- . A1 HEZAME (S3512 58 ) 4URINENE, SPEEpath based finder I RAZF FA
HAr. fEF AR, MALEY|FREHF K H sys.path, HEXRHURGBATEERH FRMM) __path__
JEE

importing -- A 4— /M Python AL RE A ) — MR A ) Python (A5 i i i #2 .

importer -- A A HRIF MBI S W RBRE T finder X & T loader .

interactive -- 28 7. Python 7y 5 — P32 HAMERERS, RIR AT DATEMERERR PR A7 e i A B A ERs =, 7RI

T ER AR . ARAHSEEZ python fivd (] IAEARAGTTSEHLIT 6 3 B P A 2 B2
) o AEMH AR BUG I R R AN LA I X A S B GHC3 6T help (x) ).
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interpreted -- figBE %Y Python —@FMBREALE T, 52X @4miFAE S, SIRWIE X5 i T 1 4
AR BIAFAE I AT TR o SRR PRSP T DA s A T AN A6 S X B v AT SO a7 R
BT R B B R A AT AR UR Y, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fEREZTCPH B ZR I, Python MERESRFIEA —MNEIRIZ T TR BOFE 2 BT
HOEECTE, AT R XN A5 . BRI A DI g . X bk A P e i
a2 555 U R A AU HAT o 78K PRI BERAT R AU T RE B B A R s, PR LB MR ) B U
EAFARC (F L0 7A R sl L 45 ) -

FRREAR 5 2R I ERE A __main_ BUBREHTIE T IA E 58 AT -

iterable -- W[ &R} 4 BEASTE iR [0 HLA BT AT 4 PR RS R B 038 BT A R 258 (Bl 1ist, st I
tuple) AR FLEEAE R F AN dict, THAf & PARATMIE LT __iter_ () KRS T sequence
B __getitem () HFYERHEE EAIRR .

AERXTZ T AT for TRFRA VP Z HAN T Z— NP A (zip () map () ...)o B—AA[ZEA
WENERSEAE BN ERE iter () B, ELREZSRIERL . XFEARREH TAMEE AR —
Y I o A P ol RO R, (R AT ER A iter () i B O AABLERIN S, for iBHSN
PR SALBEAREEHAE B8 — NI P A iy 22 728 B R AEIE IR R PR A E AR . S Witerator . sequence
PA M generator,

iterator - BARUZF JRFIR —EHBLIRRMIXT S . ERIMMIBAAH _next__ O ik (B HEHNE
PR next () FFBAR IR A 4 BEA B AT RN 5% stopTteration FH. FXmfX
BN RHREIRTCFET, BREPNH __next_ () IFEHR ARG K stopIteration FH . &
HRADARA __iter () JIEAPRBRERZENSA S H L, HIGAE L E 2 i IE AR, g
T HA AR GBI TG — M RERBISNSIE L L RER VA, A
X (Bl List) EARERITHALA iter O MEEURTE for JEFF P EMERS A —DHTiik
Hgse WERAERETE I RS B A d 0 20 mIHE 2 1 1 AU AR R Y [F] — R AU xT 5, A
BRI — R
HZAE R AR typeiter,
CPython SZBUANi: CPython JALE— W AN E L __iter () HYEEKR.

key function -- Bt FR%L 58 bR RS B R A, 2 BEAS IR [ 1 T-HEF SUHE LI A TR X 4. B4, 1ocale.
strxfrm () A FTAB—AF Arfe e DI HE T 298 I HE 74
Python W 1 2 T A #F fu v ) B8 ek HIOR # il oo R 9 HEAL 40 4107 K. Kb 4 min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby ().

f 2P LT AR — R A BN, str.lower () JriERI AHAEZEE K/ NG HEP IS R . 5
F, MR TEE lambda FihACEAIEBIAN lambda r: (r[0], r[2]). M4, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 2RI =11

in. HEA HEP T R ARELA E A ek B s
keyword argument -- 3ot B8 S Wargument .
lambda (> B lexpression #5 J0) BE 45 NI ER AR, RBASTEM BT RAE . 68 lambda pRELY )R

lambda [parameters]: expression

LBYL “SEAFEBR" M9ECHS . XM USR5 WU S AEDE T8 ] e 4k 2 i B A A i fe 45 1F . it
WAKEEAFP J5 MG B L, HAF SR KR 1 154,

T2 LR, LBYL i a8 “&A” M “BR” 2 A4 &M ad MB. Bian, PARURS if
key in mapping: return mappinglkey] W REH THEM & #RIEZ 5 HAWLREM mapping 1% KR
T key T HYBE o A L AT 0B 6 ] EAFP 5 ORI

locale encoding -- i &5 X4 k% X 7£ Unix [, B 2@ LC_CTYPE i & X i 4 i 4% X & 0] DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXHE.

£ Windows |+, B & ANSIARALTT (W: "cpl252"),
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{E Android ] VxWorks |, Python ffi fj "ut £-8" {ENiE = Kiggmidtg = .
locale.getencoding () BJ#E I EREGE S KIEgmiotg .
5152 7l filesystem encoding and error handler ,

list -- 5| Python &K —Fhsequence. HIRA NFNF, HERMT HAE T HROBA M ABERSEL, HoAY
VIFICER I ]S ZRE N O(1).

list comprehension -- SiIZeHfl'F X AL 3 — > 77 1) b Y BT A 8l 43 T8 5K 1 IR ] 45 51 81 R ) — Fh K T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
B 255 JE B AN B+ N BE R BEON B AR R (0x.) MBI Ho 1f AR RTEERY, AR A g )
range (256) PRI ITLRA WAL

loader -- MIELZS (I MBBIIIN G . ELHUE X4 Lload_module () WA, INEERE T h—"finder
R, S0 PEP 302, X}Tabstract base class B2 I, importlib.abc.Loader,

magic method -- JEEAR Jj ik special method W)AEIEZ[F] XiA]

mapping -- WLt —Ffh LI Z @A R H LI T collections.abe.Mapping B collections.abc.
MutableMapping 14 H KT HLE HERN BRI L. WX LHFFAHE dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JLPRFETEREY sys.meta_path W ZRITIR B finder. JCEARE LS S path entry finders
AFHE FBABFH A AH A o

H& A importlib.abc.MetaPathFinder T fRICEAEE R as T L) HYE

metaclass -- jLJ& — M TRIERMAE. FKE LEERY . BPWMERY|R, TTRATEZ LIR=A245
FRUEA RS . RIS DN R B A AE s 5 A AR N ERIASEEE . Python B4R 52 ATE TR AR
BHEXITE. K FOKIEATREXA T A, B TRE B, Jee nT ek sm A e e r ik 7y
Z. ENCHA TICREEDIN H & ARt IR R a8 SLHagl, AR ZAE5 .
27152 L metaclasses.

method -- Jj ik TEFENTE LA QR AIZ IR LR — BRI , TR SR B S AR
HEE—Aargument GRS 4N self). Sl function Mnested scope.

method resolution order - J5 U BT 7 JAMENT IO b 2 1A PR 38 4 MRS BT HOSE RN . i
P& Python 2.3 J7yAMRHTINTY T A H 2.3 BUE Python BT #% BT FIAH S BIE M LN .

module -- il X5 E Python AR —FA SR . A B ML An 44 25 10), Al A& 41 & Python Xt
. BEALE L importing AN #F) Python .
5 Wpackage.

module spec -- BEJBKE — 4> Ay &4 25 ), Hod & M TS iy M & = A G B. 2 importlib.
machinery.ModuleSpec [SLH.

MRO = Lmethod resolution order ,

mutable -- WAEXF G FIASN AT DATER id () PRFRREETEL P BCEHBE. 535S Wimmutable

named tuple -- HH CH Rif “HATH” W ALK 5 ocdl, FF HIEPMI RS DuRieREH AR E
PERT R RAUEE . SRR SR A BRI BESH AT HABARRE: -
FUNEXRHETHACH, HBFF time.localtime () fl os.stat () BIREUE. J5— 012

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

(N DUERED)
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(£ 50

>>> isinstance (sys.float_info, tuple) # kind of tuple
True

e HL A T R P BB (BT BT ). BhAh , B T nl A R UM tuple QR IT E X
AIRFER T AOREE . XFEMEFI AT L5, S T) %k collections . namedtuple ()
Bl e MO IR TN — 2 T4 5 s P BB A4 ToH A Ao i

namespace -- iy {430 G SHEAEBE BRI, A S EA R SRMNER, B8P inE
i =S IEﬂ (TEFEZ ) o finsa a3 [aE B 1E 2% vh 8RS R b . B, Bi%{ builtins.open '?
os.open () AT H H 4 25 RR KA. A4 2 (R 2o B DR I A5E e S AR R 50k 35 B B
ﬂiﬁ‘@ﬂljfﬁi‘)ﬁﬁ 4N, random.seed () Bf itertools.islice ( Lﬁ‘ﬁ{i%ﬁﬁTﬁﬁb@ﬁﬂg
H random 5 itertools L4 BISZEL .

namespace package -- @y %3 [0] @0 PEP 420 fr5 | AR — R I T WRY A s ipackage, fix44 =3 [ n] PATE
HIEMFRY /\T"JiﬁT Hregular package AN, PNEAIEA __init_.py XfF.

F [ % Wmodule,

nested scope -- IREEM 75— ERING A RRGE S . B0, FE5 —REz & LT eAs|
BB AR & . TR IRENEAEERIA RS | A SO R TR SR A B S S 02 R T e N )21
iﬂ;ﬁa KL, ERARNESWERT2RMA 0. 8 nonlocal FEEF N ALIFE AINZEHR

new-style class -- FiAJe XT H il © 9T A IS R 2L W IHFRIE 6 581K Python iiiAR U #7at
HBENL [ ] Python I 38 RIEERME, BN __slots_ . ST, #fE)EME. __getattribute_ ().
B ERES L,

object -- X R ALATHAMRES (BPEE) PARTE XATH (k) %M. object 2 ATA[new-style class 1)
Al ﬁﬁ%

package -- 4 —Ff ] & PR B #4055 1LY Python module. MR LU, t2HA __path_ &
PERY) Python A5k .

%2 Wregular package Flnamespace package.

parameter - J55 funcrion (877%) & XRG4 350K, THEE BRIT A Avarqument (S{ERELER;
BT, ZA%%). AHRES:

« positional-or-keyword: [LFHKHET, HEE AT DMEN 12 F 54 He AHLIT DR 2 58 5 53 f
A5, KRBANGRSRA, G RE foo A bar:

’def func (foo, bar=None): ... ‘

* positional-only: {XFROIE, @ —A RBEEL A E L ARS . RAEE S i e ek E0E X
MIESIR P EN 2GS —A / FARES, BIATRI R posonlyl Hl posonly?:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{[RIHET, F5&E A HABMH A AL AR SE. R 4 FIE S 0]l 7 s AL
E L HTE S R & AN AL BB S 8B EZ AN AN B TE S 2 i—A * K X, BT
TR kw_onlyl 1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: ]S E, H5E W] ASRME 1 — MEBECR R LB S B BT (FEITEHAE 2
CERZNESHZIG). ZFES Il S AR * E X, Bl FTE args:

’def func (*args, **kwargs): ... ‘
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o var-keyword: WA CHET P A DRIME B EGR I AT SE (MEINHE AL TE S C 8232 1) X i
FBRZIG) . XMIESWEESAETESAFRANEE ** Kw L, B Ew) kwargs.
T2 W] DAR] NG E PTEFL R SAL, AT AR LE W] e 2 850 i BOAE .
W& Wargument RIEFEKH . SEEESH XA WL HS, inspect.Parameter 25, function —
45 AR PEP 362.
path entry -- J&4& A 11 import path W —ABMNLE, SWipath based finder i RAEALE AN,
path entry finder -- J%12 A N2 T —R[ R X %4 sys.path_hooks (Ripath entry hook) & [8] i) finder
WA SR BRI i path entry g iBEHE .
155/ importlib.abc.PathEntryFinder DA T RESARA A s IrsC Bl &1 i

path entry hook -- J§F8 A V891 — Rl AT, FERNIE QR] & AR 5E path entry TR I 1 00T REAS (T
H sys.path_hook #|FEiRk [Bl—- path entry finder .

path based finder -- JE T PRAEM ARG BOAW—FhLib 2 £ 4555 WFE—"Nimport path WA R

path-like object -- B FERR G NFE— DU RGEBAIR G . AR IG A LR — D FR IR str 83
bytes X%, A PA— LI T os.PathLike MHMIIE . —A3ZHF os.PathLike MY AN S
@ os. fspath () BREFEHN str 8L bytes KRB RSB os. fsdecode () Fl
os.fsencode () WHHIFRIR A str 8 bytes RBMLER . LIS 2 PEP 519 5| A1,

PEP “Python #{3#21" MHELHE . —4> PEP i — it SCRd, Fkin) Python th XKARME(E H, sifid
—> Python 3 K Hodb FE sl FRa8s . PEP R 2432 OS5 A RS A0 B 3 S M 4 D B3 P
PEP [ 1 R4 th SR BB RR . WSO AE DR R R 0 A S 15 DA BRI a5 Python [ TSR 4R 5
ORI LT . PEP MIMEE A TUETEA K NERE S 3R, R [ B I A SR .
%1 PEP 1.

portion -- #5y AR — i &4 SR A H SR SO (WRTREAFRCT —A> zip SCPFN) , FLAGE UL
PEP 420,

positional argument -- i & S5 2 Wargument .

provisional API -- #5¢ API 5 API 2484 A7 B HERTEARUE PE 1 1) IS 3R A M ARIEZ AN Y. Al i i 0 . B
SRR TEHE A TA RN, (HHBH RO €, BT BETER O K E 1 e A G Ol
FHATHE AT (B2 UIERERIZED) o WAE SO SBER T - [UE APLBE A Z #i
KT JEF 1)) EE B E B A A I A AT BE X AR
R @ X APT R UL, [0 5 AR B Sl BRI 287 — ] R R B A B
SR RBAE AR B —Fh ) IS A e 7 5
PP AP AR AR TE FERF SR WTHBE AN TR0 M KRBT A B . RS L PEP 411,

provisional package -- 8194 5 Wl provisional API ,

Python 3000 Python 3.x A fFEIINEHR (X4 FAEMRAS 3 19 KRB TG BTt Tl 7)o« A
?ﬁéﬁ%j’\] “Py3k”o

Pythonic i~ i BrfURS B4 05 1 Python 5 55 s i I B WU AN B, AN @ (8 1 HCA o = i A
AR A S BACRS . BN, Python (i I XAR R (] £or THAIIBERA ) — kAU R i Ty oC
o WZHAE T A AR, AR Python I A I 2 W6 — MRS

for i in range(len(food)):
print (food[i])

TiTFH 7 ) 5 5 355 57 Pythonic )7 YA S X FEAY:

for piece in food:
print (piece)
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qualified name -- RUE #Fr —UARUS M BRI PR, R ABCHRAY 42 R A IR b SCROFENS 2K B
ROk BT, AHE I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
] C ]
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth. qualname_
'C.D.meth'’

295 T 5 B, % TR T & AR BN B PSS IR R B A, Hrp S A AL
, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- SIHIVHE XRE5IHRE. SRRT R TEEE S Z0, EMSpR. ALxge K
A" WHFI AT RUKE A 2 g, XA GOR A 2 BORET . 51RO Python AURS A BE5E %
TR, A ERCPython SEI—A~ 480K, PR LA sys.getrefcount () HRECEIR
ESSPOE QiEINiERaE i @

regular package -- ¥ AL G R package, HIINAEH— __init_ .py XHMH 3.
Y52 Wnamespace package.

_slots__ —FEGYEA N ERAY AT B, 38 1 951 5 7 B S 1) JR 1k S 0 R I RS R S 01 BOR 548 . BRI R
TARGAT, HARZNEFAIHARD), S RRBAEDBAEOUT RN, BN R,
HH A S RSB

sequence -- JE5l —Fhiterable, ESFREE __getitem () REFATT VR BERG I TR R TR T,
FHRELT —PREFHRKERN __len_ () Jrik. WERFFIREA list, str, tuple fll bytes.

R dict BWHH _ getitem () M __len (), HEPINBFHE AT, H e

SRS AT 7 0 immutable B8 AREEER

collections.abc.Sequence IR HLE XL T MW FEEWE O, BFE __getitem () Fl
len_ () ZAPXIRMTY count (), index (), __contains__ () Ml _reversed__ (). SLHM

PR D BT DA register () SERAHIEM .

set comprehension -- A4S A AbHE— A AE RS R IrE s TR R B ES R S 1 — P B R B Y.
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFHFERES {'r',
'd'}. Z: I comprehensions.,

single dispatch -- Y53k —Fhgeneric function 73JRIL, HELHEET SR ZERRERN .
slice -- Yy 3l 7 LA T HfsE sequence I—F MR o YT 2l (0 FARFRCoRBIER), 76 [1 a4

JIANPAR S IR ECT, il variable name [1:3:5]. F46%5 (Fhr) ARicfENEBEEN slice Xf
%

special method -- F§5% )7k —FPH Python FR=XiH A ik, FRATEAS B TR & BRI anAH 4845 . X
TR 2 BRIV B RAER AU RIZk o Frik T YA SRS 2 I specialnames .

statement -- {54y HAERFE (—AMUES “H) BARRANL. — BRI DAE —expression BEANHAT
KHFLER, FN if, while 5% for.
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strong reference -- 55|/l 7£ Python /) C API i, 5%5| H 218 MHFa 51 AR Iria XTS5 H . £
A5 | AR Py INCREF () SRAAREERT | e ERS 1 B el Py DECREF () SRBEE .

Py_NewRef () PREATHH TR XTRPRG . 8E, UAFER B3R 585 | 1R RS e %
SE5|H _FVH Py _DECREF () pREL, VAEESE | At o

Yt Rborrowed reference,

text encoding -- LA ISR, £ Python ', — P F {2 — 5 Unicode 15 5 (F8 B 2H U+0000--
U+10FFFF). N TAHEESUEH — DTS, BRI —B .

R AFRFRIF IV — D FIPFIGAR N G, 0TI 5 T B 8 P AT PR N
ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCAR S —FPEENS LS st WG file object . 3G SCA SO S B A2 17 1) 4N THT 1] 5749 1R e
It BB Bext encoding . SCASCAFR B FAIFEASCABEA ("o 5L 'w') FTHAISCME. sys.stdin,
sys.stdout PAM io.StringIO HYSLH,

HESFbinary file T fRREMGIERE F 5 3T 2 BISUHERTSE

triple-quoted string -- 515 F4Fl HREA = NELXGS (7)) HFEHRLS ) BT, BT
FESEREM A5 SIRERN AR A AR, B2 ZMALL. ENAFIRE TN SR
SR SRS [SAIG S, I BT ARSI AT Joqs (AT, TE S SCRY 7 AF Ep IR i 4 1

type -- QM KA E—A> Python X RJE TAH AR X QERAA —FhRAL. ZHEXRAYEAL, ATpA
VWIHER __class__ @M, 8021l type (obj) HIKHL

type alias -- JORUHF, — N FAUN[E SGA, B FURIEIRAURIE A5 E PR RAT
RARN L B R R 22 A, B

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DARCREBR i Al

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

Z: W, typing Fl PEP 484, FH g xf s e 40 ik
type hint -- RMIHHR annotarion N7A5 8. ZEJEME. BRENIE S B0R ME S E TR 283,

RIUTEMFE T RIIEST, Python AZORIEML, (HHAIXERI T THEMM , FHu] ¥ IDE SeBAR
[BE LGN

SRR RIEMAR B R T A typing. get_type_hints () RjF, {HJRHRAE RN
AR

Z W typing Fl PEP 484, H g X] I RE AR o

universal newlines -- AT —F RSO T, RA T IrE 588 R B TS5 AR Unix 1947445
HRAE '\n'. Windows [ZJ%E "'\r\n' PASIHM Macintosh [ Z5E '\r'., = PEP 278 fil PEP 3116
fl bytes.splitlines () W £ HELH.

variable annotation -- bR WASE BB W annotation.,
TERREAS SR B AR T, E PT e R
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class C:
field: 'annotation'

AR EAREE T AE R 2 2 A BINDA T AR B2 int RAUM(E:

count: int = 0

AR B AR TR YR R AR DL annassign — 5 .
Z: W function annotation, PEP 484 F1 PEP 526, H.H iR T It YIRE. 7312 annotations-howto DA T fifif
bR Fe 5L B

virtual environment -- IEADERES —F R I MR I0Z (7R, A VT Python PRI AR FE 224 A
TH2k Python 43 % AR 2 THEN— R4 2 FTHIHEAL Python i HTRFFHTTH .
W&, venv,

virtual machine — LB — & 5 4 1 BCPE 7 SLAG B L. Python HE 0L AT BT 55 %7 18 46 % 28 FF A6
i) bytecode.

Zen of Python -- Python 2Bl 51|t Python L HH N 5725 , 17 B)F SR U RO AAT . 707 HLILIDY
WAHEAL EAA IR A P A import this”.
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

#ril: GPL ARA I A RRE Python 75 GPL N % Afi. 5 GPL K[, Fify Python ¥ n IEAR AR v 7 A B BIUG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4] & 7E Python H A EPERE TR A A4 0] o X BeF 0] & 5N 40 2 B — [R5 H . A X seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.12.0rc3 #Y PSF o] HpiY

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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
3.12.0rc3.

4. PSF is making Python 3.12.0rc3 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

—OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.

—THE
USE OF PYTHON 3.12.0rc3 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 3.12.0rc3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0rc3, 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 3.12.0rc3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 1 i

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

(Rt
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6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

(Fotakss)
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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 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0rc3 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR

CFItakss)
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wi ol S5
A A2 Python BATHR AR A5 = I Bl ERO VE AT RIBOHITIL, Gl B A 52 8 LR IR K

C.3.1 Mersenne Twister

YE°8 random Bit N EM _random C §" B 4% K T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "R ARG PAT 2 J5ha AR ) 58 B R

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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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [] Y5 S A https:/www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.

C33 RLEEFRS

test.support.asynchat fl test.support.asyncore FHAS LRI, -

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 Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

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
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll BHAISPATULHH:

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 BT kqueue [ AL AR FEIH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {443 & Marek Majkowski’ X} Dan Bernstein [ SipHash24 B VEF 2P A& A R EEHA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c HEHE T C p%k dtoa Fl strtod, T C XURGEEEUEFI A A7 R Z [ 64, BEIRA: A H
David M. Gay 48 51044 4. B BiiZ SO AT FE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c P, 7E 2009 4 3 J] 16 HAZZ 249 I hh ST HA 5 DA USRI Rl A= B

/****************************************************************

*

* The author of this software is David M. Gay.
*

*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*************~k***********~k***********~k*************************/
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C.3.12 OpenSSL

RPN E R GRS, M hashlib, posix, ssl, crypt it {#i[f] OpenSSL i3RI E 4 EE . 4, Python
i) Windows Fl macOS 22527 n] e <>t 55 OpenSSL R4S, T PAFRATTHLAE b E245 —15 OpenSSL 1 nJHIE
R4S, X}F OpenSSL 3.0 il H G £:A7AE AT, 908 Apache ¥ R[HIE 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.

"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

(FTgksn)
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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
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

(Rt
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include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and

do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

(Rt
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9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ JE2 1 Ir &1 expat JRRIAREER, BRIERCE T ——with-system—expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

YEh ctypes BT R _ctypes C ¥ 2 1 AL 4% 7 libfi J5 A% B A 20y, BRAEM B CE T
——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
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the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 20ib AR IH M Sk TR, W 5 zlib PG 8 DR 2 1ib 3 &:

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

C.3.16 cfuhash

tracemalloc {# KM F R SE I ET cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions
are met:
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* 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

fER decimal fiR F)Z) _decimal C ¥ &2 f 145 T libmpdec FFEI AR, FRIEERIHCE T

——-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ R 3 53 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 audioop

audioop BEHLE] SoX T H Y g771.c SCIF AU Ay S il:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
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PYTHONPYCACHEPREFIX, 227
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context variable -- FTXZE, 303
contiguous —- # %, 108

contiguous —— %%z, 303

copyright (f£ sys #23 %), 194
coroutine -- H4E, 303

coroutine function -- PHAE &%, 303
CPython, 303

D

decorator -- 4 303

descrget func (C type), 290

descriptor —- #H®E, 304

descrset func (Ctype), 290
destructor (C type), 290

ascii dictionary —- Tl
W E #4391 object —— X4, 151
asynchronous context manager -- & ¥ dictionary -- 4, 304
TXEH %, 302 . dictionary comprehension —- F # 3 & R,
asynchronous generator —--— %4 ik, 302 304
asynchronous generator iterator -- & dictionary view —- FH AL, 304

F A K Bk R, 302 divmod
asynchronous iterable -- 3 7% R xt £, M B & %, 99

302 docstring —- XAHFF &, 304
asynchronous iterator -- F¥ iR E, 302

attribute —- &, 302

duck-typing —- ¥F %A, 304

awaitable -- H&fEx%£,302 E
B EAFP, 304
EOFError (A Z5+%), 163

BDFL, 302 exc_info () (f sys 53 %), 10
binary file —- Z#4| X, 302 executable (& sys $#3P), 193
binaryfunc (Ctype), 291 exit (), 72
borrowed reference —-- 3| A, 302 expression —— &k, 304
builtins extension module -- # EH I 304

module, 12, 191, 204, 205
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F
f-string —-- f-F4 %, 304
file object -- Xfxt%£,304
file-like object -- XHEX £, 304
filesystem encoding and error handler

-~ XHRZHmEERGERLE A, 305
finder —— #H#H &, 305
float

W E &%, 101

floor division -- 1 FEER %, 305
Fortran %%z, 108,303

free (), 237
freefunc (Ctype), 290
frozenset

object —— X &, 154
function —— B#

object —— X #%,156
function —-- @, 305
function annotation -- F#AriE, 305

G

garbage collection -- Hrik[E Y, 305
gcvisitobjects_t (Ctype), 297

generator —— 4 B, 305

generator —— 4 &, 305

generator expression —-- 4 KKK RA, 305
generator expression —-- 4 K #FERA, 306
generator iterator —— 4 gk ik E, 305
generic function —-- Z A &, 306
generic type -- %A, 306

getattrfunc (C type), 290
getattrofunc (C type), 290
getbufferproc (C type), 291
getiterfunc (Ctype), 290

GIL, 306

global interpreter lock —— 4 & & &4,
196

global interpreter lock —- 2 & B &4,
306

F{

hash

WE R, 92,267

hash-based pyc —— ET%HHFH pyc, 306
hashable -- ¥, 306
hashfunc (C type), 290

IDLE, 306

immutable —-- AL Z, 306
import path -- R A%4Z, 306
importer —-- B A%, 306
importing -- &N\, 306

incr_item(), 11,12
initproc (Ctype), 290
inquiry (C type), 296
instancemethod

object —— X#,158
int

WERH, 101
integer

object —— X £,119
interactive —— %X F, 306
interpreted —- FEA, 307
interpreter shutdown —-- BEXEXH,307
iterable —— HHAX £, 307
iterator —- # R &, 307
iternextfunc (C type), 291

K

key function —— #Z#, 307
KeyboardInterrupt (R E %), 60, 61
keyword argument -- Xx#F 5%, 307

L

lambda, 307
LBYL, 307
len
WE ® 92, 101, 103, 149, 152, 155
lenfunc (Ctype), 291
list
object —-- X%, 149
list —-- %%, 308
list comprehension —- 7%|%k# &=, 308
loader —— jm# £, 308
locale encoding -- EE XK B %HEKR, 307
LONG_MAX, 120

M

magic method —- J&EAK ¥k, 308
main (), 192, 195
malloc (), 237
mapping -- B4t

object —- X%, 151
mapping —— B4, 308
memoryview

object —— X4, 174
meta path finder -- TLERZEHKE, 308
metaclass —— 0, 308
METH_CLASS (C macro), 252
METH_COEXIST (C macro), 252
METH_FASTCALL (C macro), 251
METH_KEYWORDS (C macro), 251
METH_METHOD (C macro), 251
METH_NOARGS (C macro), 251
METH_O (C macro), 252
METH_STATIC (C macro), 252

e ]
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METH_VARARGS (C macro), 251
method ——- ¥ &
object —- Xf#,158

Hk, 311
JEAR, 308
method —-- F &, 308
method resolution order —— 7 3 4 7,
308
MethodType (types F23k), 156, 158
module
__main_ , 12,191, 204, 205
_thread, 198

builtins, 12,191, 204, 205
object —— X%, 164
signal, 60, 61
sys, 12, 191, 204, 205
# % path, 12, 191, 193, 194
module —— Ak, 308
module spec -- EEHH, 308
modules (f£ sys #23:P), 72, 191
ModuleType (f£ types 3 4), 164
MRO, 308
mutable —— H L4, 308

N

named tuple -- B4 54, 308
namespace —— w4 %, 309
namespace package —- & %4, 309
nested scope —-— #fq%%}ﬂﬁ% 309
new-style class -- #z.%, 309
newfunc (C type), 290
None

object —-- Xt#£,119

O
object —— X%
bytearray, 129
Capsule, 176
code -- f#, 159
complex number —-- £, 125
dictionary -- F#, 151

TO4, 147

FHE, 127

#¥FE, 119

XA, 163

R, 123

K #&A 119
object —— *t#%,309
objobjargproc (C type), 291
objobjproc (C type), 291
OverflowError (N HEF%), 120122

P

package —— 4,309
parameter —- ¥%, 309
PATH, 12

path

module &, 12, 191, 193, 194
path (f£ sys #3k¥), 12, 191, 193, 194
path based finder -- EFHBEZEWEKE, 310
path entry -- &£ H,310
path entry finder —-- BAEAN D EHKE, 310
path entry hook —-- E&AB#4F,310
path-like object -- BEEEX£Z,310
PEP, 310
platform (f& sys t83P), 194

portion -- ¥4, 310
positional argument -- & 5%, 310
pow

W B %, 99, 100
provisional API -- #¥ & API, 310
provisional package -- # M, 310

Py_ABS (C macro), 4

Py_AddPendingCall (C function), 206
Py_AddPendingCall (), 206
Py_ALWAYS_INLINE (C macro), 4
Py_AtExit (C function), 72
Py_AUDIT_READ (C macro), 253
Py_BEGIN_ALLOW_THREADS,196
Py_BEGIN_ALLOW_THREADS (C macro), 200
Py_BLOCK_THREADS (C macro), 200
Py_buffer (Ctype), 106

frozenset, 154 Py_buffer.buf (Cmember), 106
function —— B, 156 Py_buffer. format (C member), 107
instancemethod, 158 Py_buffer.internal (C member), 107
integer, 119 Py_buffer.itemsize (C member), 106
list, 149 Py_buffer.len (C member), 106
mapping —- B, 151 Py_buffer.ndim (C member), 107
memoryview, 174 Py_buffer.obj (Cmember), 106
method -- ¥ ¥, 158 Py_buffer.readonly (C member), 106
module, 164 Py_buffer.shape (C member), 107
None, 119 Py_buffer.strides (C member), 107
sequence, 127 Py_buffer.suboffsets (Cmember), 107
set, 154 Py_Buildvalue (C function), 82
type, 7,113 Py_BytesMain (C function), 43
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Py_BytesWarningFlag (C var), 188
Py_CHARMASK (C macro), 5

Py_CLEAR (C function), 50
Py_CompileString (C function), 45
Py_CompileString (), 46
Py_CompileStringExFlags (C function), 46
Py_CompileStringFlags (C function), 45
Py_CompileStringObject (C function), 45
Py_complex (Ctype), 126

Py_DebugFlag (Cvar), 188
Py_DecodeLocale (C function), 68
Py_DECREF (C function), 50

Py_DecRef (C function), 51

Py_DECREF (), 7

Py_DEPRECATED (C macro), 5
Py_DontWriteBytecodeFlag (C var), 188
Py_Ellipsis (Cvar), 174
Py_EncodeLocale (C function), 69
Py_END_ALLOW_THREADS, 196
Py_END_ALLOW_THREADS (C macro), 200
Py_EndInterpreter (C function), 205
Py_EnterRecursiveCall (C function), 64
Py_EQ (C macro), 276

Py_eval_input (Cvar), 46

Py_Exit (C function), 72
Py_ExitStatusException (C function), 215
Py_False (Cvar), 123

Py_FatalError (C function), 72
Py_FatalError (), 195
Py_FdIsInteractive (C function), 67
Py_file_input (Cvar), 46
Py_Finalize (C function), 192
Py_FinalizeEx (C function), 191
Py_FinalizeEx (), 72,191, 205
Py_FrozenFlag (Cvar), 189

Py_GE (C macro), 276

Py_GenericAlias (C function), 186
Py_GenericAliasType (Cvar), 186
Py_GetArgcArgv (C function), 234
Py_GetBuildInfo (C function), 194
Py_GetCompiler (C function), 194
Py_GetCopyright (C function), 194
Py_GETENV (C macro), 5
Py_GetExecPrefix (C function), 193
Py_GetExecPrefix (), 12

Py_GetPath (C function), 193
Py_GetPath (), 12,192, 194
Py_GetPlatform (C function), 194
Py_GetPrefix (C function), 192
Py_GetPrefix (), 12
Py_GetProgramFullPath (C function), 193
Py_GetProgramFullPath (), 12
Py_GetProgramName (C function), 192
Py_GetPythonHome (C function), 196

Py_GetVersion (C function), 194

Py_GT (C macro), 276
Py_HashRandomizationFlag (C var), 189
Py_IgnoreEnvironmentFlag (Cvar), 189
Py_INCREF (C function), 49

Py_IncRef (C function), 51

Py_INCREF (),7

Py_Initialize (C function), 191
Py_Initialize (), 12,192,205
Py_InitializeEx (C function), 191
Py_InitializeFromConfig (C function), 230
Py_InspectFlag (Cvar), 189
Py_InteractiveFlag (Cvar), 189

Py_TIs (C function), 248

Py_IS_TYPE (C function), 249

Py_TIsFalse (C function), 249
Py_TIsInitialized (C function), 191
Py_IsInitialized(), 12

Py_TIsNone (C function), 248
Py_IsolatedFlag (Cvar), 189

Py_TIsTrue (C function), 249

Py_LE (C macro), 276
Py_LeaveRecursiveCall (C function), 64
Py_LegacyWindowsFSEncodingFlag (Cvar), 189
Py_LegacyWindowsStdioFlag (C var), 190
Py_LIMITED_API (C macro), 16

Py_LT (C macro), 276

Py_Main (C function), 43
PY_MAJOR_VERSION (C macro), 299

Py_MAX (C macro), 5

Py_MEMBER_SIZE (C macro), 5
PY_MICRO_VERSION (C macro), 299

Py_MIN (C macro), 5

PY_MINOR_VERSION (C macro), 299
Py_mod_create (C macro), 167
Py_mod_exec (C macro), 167
Py_mod_multiple_interpreters (C macro), 168

Py _MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED

(C macro), 168
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
(C macro), 168
Py_MOD_PER_INTERPRETER_GIL_SUPPORTED (C
macro), 168
Py_NE (C macro), 276
Py_NewInterpreter (C function), 205
Py_NewInterpreterFromConfig (C function),204
Py_NewRef (C function), 50
Py_NO_INLINE (C macro), 5
Py_None (Cvar), 119
Py_NoSiteFlag (Cvar), 190
Py_NotImplemented (C var), 89
Py_NoUserSiteDirectory (Cvar), 190
Py_OptimizeFlag (Cvar), 190
Py_PrelInitialize (C function), 218

e ]
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Py_PreInitializeFromArgs (C function), 218
Py_PreInitializeFromBytesArgs (C function),
218
Py_PRINT_RAW, 164
Py_QuietFlag (Cvar), 190
Py_READONLY (C macro), 253
Py_REFCNT (C function), 49
Py_RELATIVE_OFFSET (C macro), 253
PY_RELEASE_LEVEL (C macro), 299
PY_RELEASE_SERIAL (C macro), 299
Py_ReprEnter (C function), 64
Py_ReprLeave (C function), 64
Py_RETURN_FALSE (C macro), 123
Py_RETURN_NONE (C macro), 119
Py_RETURN_NOTIMPLEMENTED (C macro), 89
Py_RETURN_RICHCOMPARE (C macro), 276
Py_RETURN_TRUE (C macro), 123
Py_RunMain (C function), 233
Py_SET_REFCNT (C function), 49
Py_SET_SIZE (C function), 249
Py_SET_TYPE (C function), 249
Py_SetPath (C function), 194
Py_SetPath (), 193
Py_SetProgramName (C function), 192
Py_SetProgramName (), 12, 191193
Py_SetPythonHome (C function), 195
Py_SETREF (C macro), 51
Py_SetStandardStreamEncoding (C function),
192
Py_single_input (Cvar), 46
Py_SIZE (C function), 249
Py_ssize_t (Ctype), 10
PY_SSIZE_T_MAX, 121
Py_STRINGIFY (C macro), 5
Py_T_BOOL (C macro), 255
Py_T_BYTE (C macro), 255
Py_T_CHAR (C macro), 255
Py_T_DOUBLE (C macro), 255
Py_T_FLOAT (C macro), 255
Py_T_1INT (C macro), 255
Py_T_LONG (C macro), 255
Py_T_LONGLONG (C macro), 255
Py_T_OBJECT_EX (C macro), 255
Py_T_PYSSIZET (C macro), 255
Py_T_SHORT (C macro), 255
Py_T_STRING (C macro), 255
Py_T_STRING_INPLACE (C macro), 255
Py_T_UBYTE (C macro), 255
Py_T_UINT (C macro), 255
Py_T_ULONG (C macro), 255
Py_T_ULONGLONG (C macro), 255
Py_T_USHORT (C macro), 255
Py_TPFLAGS_BASE_EXC_SUBCLASS (C macro), 271
Py_TPFLAGS_BASETYPE (C macro), 270

Py_TPFLAGS_BYTES_SUBCLASS (C macro), 271
Py_TPFLAGS_DEFAULT (C macro), 270
Py_TPFLAGS_DICT_SUBCLASS (C macro), 271
Py_TPFLAGS_DISALLOW_INSTANTIATION (C
macro), 272
Py_TPFLAGS_HAVE_FINALIZE (C macro), 272
Py_TPFLAGS_HAVE_GC (C macro), 270
Py_TPFLAGS_HAVE_VECTORCALL (C macro), 272
Py_TPFLAGS_HEAPTYPE (C macro), 269
Py_TPFLAGS_IMMUTABLETYPE (C macro), 272
Py_TPFLAGS_ITEMS_AT_END (C macro), 271
Py_TPFLAGS_LIST_SUBCLASS (C macro), 271
Py_TPFLAGS_LONG_SUBCLASS (C macro), 271
Py_TPFLAGS_MANAGED_DICT (C macro), 271
Py_TPFLAGS_MANAGED_WEAKREF (C macro), 271
Py_TPFLAGS_MAPPING (C macro), 272
Py_TPFLAGS_METHOD_DESCRIPTOR (C macro), 270
Py_TPFLAGS_READY (C macro), 270
Py_TPFLAGS_READYING (C macro), 270
Py_TPFLAGS_SEQUENCE (C macro), 273
Py_TPFLAGS_TUPLE_SUBCLASS (C macro), 271
Py_TPFLAGS_TYPE_SUBCLASS (C macro), 271
Py_TPFLAGS_UNICODE_SUBCLASS (C macro), 271
Py_TPFLAGS_VALID_VERSION_TAG (C macro), 273
Py_tracefunc (Ctype), 207
Py_True (Cvar), 123
Py_tss_NEEDS_INIT (C macro), 210
Py_tss_t (Ctype), 210
Py_TYPE (C function), 249
Py_UCS1 (Ctype), 130
Py_UCS2 (C type), 130
Py_UCS4 (C type), 130
Py_UNBLOCK_THREADS (C macro), 200
Py_UnbufferedStdioFlag (Cvar), 190
Py_UNICODE (C type), 130
Py_UNICODE_IS_HIGH_SURROGATE (C function),
133
Py_UNICODE_TIS_LOW_SURROGATE (C function), 133
Py_UNICODE_IS_SURROGATE (C function), 133
Py_UNICODE_ISALNUM (C function), 133
Py_UNICODE_ISALPHA (C function), 133
Py_UNICODE_ISDECIMAL (C function), 132
Py_UNICODE_TISDIGIT (C function), 132
Py_UNICODE_ISLINEBRERAK (C function), 132
Py_UNICODE_ISLOWER (C function), 132
Py_UNICODE_ISNUMERIC (C function), 132
Py_UNICODE_ISPRINTABLE (C function), 133
Py_UNICODE_ISSPACE (C function), 132
Py_UNICODE_ISTITLE (C function), 132
Py_UNICODE_ISUPPER (C function), 132
Py_UNICODE_JOIN_SURROGATES (C function), 133
Py_UNICODE_TODECIMAL (C function), 133
Py_UNICODE_TODIGIT (C function), 133
Py_UNICODE_TOLOWER (C function), 133
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Py_UNICODE_TONUMERIC (C function), 133

Py_UNICODE_TOTITLE (C function), 133

Py_UNICODE_TOUPPER (C function), 133

Py_UNREACHABLE (C macro), 6

Py_UNUSED (C macro), 6

Py_VaBuildvalue (C function), 83

PY_VECTORCALL_ARGUMENTS_OFFSET (C macro),
95

Py_VerboseFlag (Cvar), 191

Py_Version (Cvar), 300

PY_VERSION_HEX (C macro), 299

Py_VISIT (C function), 296

Py_XDECREF (C function), 50

Py_XDECREF (), 12

Py_XINCREF (C function), 49

Py_XNewRef (C function), 50

Py_XSETREF (C macro), 51

PyAIter_Check (C function), 104

PyAnySet_Check (C function), 155

PyAnySet_CheckExact (C function), 155

PyArg_Parse (C function), 81

PyArg_ParseTuple (C function), 81

PyArg_ParseTupleAndKeywords (C function), 81

PyArg_UnpackTuple (C function), 81

PyArg_ValidateKeywordArguments
tion), 81

PyArg_VaParse (C function), 81

PyArg_VaParseTupleAndKeywords (C function),
81

PyASCIIObject (Ctype), 130

PyAsyncMethods (C type), 289

PyAsyncMethods.am_aiter (C member), 289

PyAsyncMethods.am_anext (C member), 289

PyAsyncMethods.am_await (C member), 289

PyAsyncMethods.am_send (C member), 289

PyBool_Check (C function), 123

PyBool_FromLong (C function), 123

PyBool_Type (Cvar), 123

PyBUF_ANY_CONTIGUOUS (C macro), 109

PyBUF_C_CONTIGUOUS (C macro), 109

PyBUF_CONTIG (C macro), 109

PyBUF_CONTIG_RO (C macro), 109

PyBUF_F_CONTIGUOUS (C macro), 109

PyBUF_FORMAT (C macro), 108

PyBUF_FULL (C macro), 109

PyBUF_FULL_RO (C macro), 109

PyBUF_INDIRECT (C macro), 108

PyBUF_MAX_NDIM (C macro), 107

PyBUF_ND (C macro), 108

PyBUF_RECORDS (C macro), 109

PyBUF_RECORDS_RO (C macro), 109

PyBUF_SIMPLE (C macro), 108

PyBUF_STRIDED (C macro), 109

PyBUF_STRIDED_RO (C macro), 109

(C  func-

PyBUF_STRIDES (C macro), 108
PyBUF_WRITABLE (C macro), 108
PyBuffer_FillContiguousStrides
tion), 112
PyBuffer_FillInfo (C function), 112
PyBuffer_FromContiguous (C function), 111
PyBuffer_GetPointer (C function), 111
PyBuffer_IsContiguous (C function), 111
PyBuffer_Release (C function), 111
PyBuffer_SizeFromFormat (C function), 111
PyBuffer_ToContiguous (C function), 111
PyBufferProcs, 105
PyBufferProcs (Ctype), 288
PyBufferProcs.bf_getbuffer (Cmember), 288
PyBufferProcs.bf_releasebuffer (Cmember),
288
PyByteArray_AS_STRING (C function), 130
PyByteArray_AsString (C function), 129
PyByteArray_Check (C function), 129
PyByteArray_CheckExact (C function), 129
PyByteArray_Concat (C function), 129
PyByteArray_FromObject (C function), 129
PyByteArray_FromStringAndSize (C function),
129
PyByteArray_GET_SIZE (C function), 130
PyByteArray_Resize (C function), 130
PyByteArray_Size (C function), 129
PyByteArray_Type (Cvar), 129
PyByteArrayObject (C type), 129
PyBytes_AS_STRING (C function), 128
PyBytes_AsString (C function), 128
PyBytes_AsStringAndSize (C function), 128
PyBytes_Check (C function), 127
PyBytes_CheckExact (C function), 127
PyBytes_Concat (C function), 128
PyBytes_ConcatAndDel (C function), 129
PyBytes_FromFormat (C function), 127
PyBytes_FromFormatV (C function), 128
PyBytes_FromObject (C function), 128
PyBytes_FromString (C function), 127
PyBytes_FromStringAndSize (C function), 127
PyBytes_GET_SIZE (C function), 128
PyBytes_Size (C function), 128
PyBytes_Type (Cvar), 127
PyBytesObject (Ctype), 127
PyCallable_Check (C function), 98
PyCallIter_Check (C function), 172
PyCallIter_New (C function), 172
PyCallIter_Type (Cvar), 172
PyCapsule (Ctype), 176
PyCapsule_CheckExact (C function), 176
PyCapsule_Destructor (Ctype), 176
PyCapsule_GetContext (C function), 176
PyCapsule_GetDestructor (C function), 176

(C  func-

e ]
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PyCapsule_GetName (C function), 176
PyCapsule_GetPointer (C function), 176
PyCapsule_Import (C function), 176
PyCapsule_IsValid (C function), 177
PyCapsule_New (C function), 176
PyCapsule_SetContext (C function), 177
PyCapsule_SetDestructor (C function), 177
PyCapsule_SetName (C function), 177
PyCapsule_SetPointer (C function), 177
PyCell_Check (C function), 159
PyCell_GET (C function), 159
PyCell_Get (C function), 159
PyCell_New (C function), 159
PyCell_SET (C function), 159
PyCell_Set (C function), 159
PyCell_Type (Cvar), 159
PyCellObject (C type), 159
PyCFunction (C type), 250
PyCFunctionWithKeywords (C type), 250
PyCMethod (C type), 250
PyCode_Addr2Line (C function), 161
PyCode_Addr2Location (C function), 161
PyCode_AddWatcher (C function), 161
PyCode_Check (C function), 160
PyCode_ClearWatcher (C function), 161
PyCode_GetCellvars (C function), 161
PyCode_GetCode (C function), 161
PyCode_GetFreevars (C function), 161
PyCode_GetNumFree (C function), 160
PyCode_GetVarnames (C function), 161
PyCode_New, 160
PyCode_NewEmpty (C function), 160
PyCode_NewWithPosOnlyArgs, 160
PyCode_Type (C var), 160
PyCode_WatchCallback (C type), 162
PyCodec_BackslashReplaceErrors
tion), 87
PyCodec_Decode (C function), 86
PyCodec_Decoder (C function), 86
PyCodec_Encode (C function), 86
PyCodec_Encoder (C function), 86
PyCodec_IgnoreErrors (C function), 87
PyCodec_IncrementalDecoder (C function), 86
PyCodec_IncrementalEncoder (C function), 86
PyCodec_KnownEncoding (C function), 86
PyCodec_LookupError (C function), 87
PyCodec_NameReplaceErrors (C function), 87
PyCodec_Register (C function), 86
PyCodec_RegisterError (C function), 87
PyCodec_ReplaceErrors (C function), 87
PyCodec_StreamReader (C function), 86
PyCodec_StreamWriter (C function), 86
PyCodec_StrictErrors (C function), 87
PyCodec_Unregister (C function), 86

(C  func-

PyCodec_XMLCharRefReplaceErrors (C func-
tion), 87
PyCodeEvent (C type), 161
PyCodeObject (Ctype), 160
PyCompactUnicodeObject (C type), 130
PyCompilerFlags (C struct), 46
PyCompilerFlags.cf_feature_version (e
member), 46
PyCompilerFlags.cf_flags (C member), 46
PyComplex_AsCComplex (C function), 127
PyComplex_Check (C function), 126
PyComplex_CheckExact (C function), 126
PyComplex_FromCComplex (C function), 126
PyComplex_FromDoubles (C function), 126
PyComplex_ImagAsDouble (C function), 127
PyComplex_RealAsDouble (C function), 127
PyComplex_Type (Cvar), 126
PyComplexObject (Ctype), 126
PyConfig (Ctype), 219
PyConfig_Clear (C function), 220
PyConfig_InitIsolatedConfig(C function),219
PyConfig_InitPythonConfig (C function), 219
PyConfig_Read (C function), 219
PyConfig_SetArgv (C function), 219
PyConfig_SetBytesArgv (C function), 219
PyConfig_SetBytesString (C function), 219
PyConfig_SetString (C function), 219
PyConfig_SetWideStringList (C function), 219
PyConfig.argv (C member), 220
PyConfig.base_exec_prefix (C member), 220
PyConfig.base_executable (C member), 221
PyConfig.base_prefix (C member), 221
PyConfig.buffered_stdio (C member), 221
PyConfig.bytes_warning (C member), 221
PyConfig.check_hash_pycs_mode (C member),
221
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
222
PyConfig.filesystem_errors (C member), 223
PyConfig.hash_seed (C member), 223
PyConfig.home (C member), 223
PyConfig.import_time (C member), 223
PyConfig.inspect (C member), 224
PyConfig.install_signal_handlers (C mem-
ber), 224
PyConfig.int_max_str_digits (C member),224
PyConfig.interactive (C member), 224

code_debug_ranges (C member), 221
configure_c_stdio (C member), 222
dev_mode (C member), 222

dump_refs (C member), 222
exec_prefix (C member), 222
executable (C member), 222
faulthandler (C member), 222
filesystem_encoding (C member),
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PyConfig.isolated (C member), 224
PyConfig.legacy_windows_stdio (C member),
224
PyConfig.malloc_stats (C member), 225
PyConfig.module_search_paths (C member),
225
PyConfig.module_search_paths_set (C mem-
ber), 225
PyConfig.optimization_level (Cmember), 225
PyConfig.orig_argv (C member), 225
PyConfig.parse_argv (C member), 226
PyConfig.parser_debug (C member), 226
PyConfig.pathconfig _warnings (C member),
226
PyConfig.perf_profiling (C member), 228
PyConfig.platlibdir (C member), 225
PyConfig.prefix (C member), 226
PyConfig.program_name (C member), 226
PyConfig.pycache_prefix (Cmember), 227
PyConfig.pythonpath_env (C member), 225
PyConfig.quiet (C member), 227
PyConfig.run_command (C member), 227
PyConfig.run_filename (C member), 227
PyConfig.run_module (C member), 227
PyConfig.safe_path (C member), 220
PyConfig.show_ref_count (C member), 227
PyConfig.site_import (C member), 227
PyConfig.skip_source_first_line (C mem-
ber), 227
PyConfig.stdio_encoding (C member), 228
PyConfig.stdio_errors (C member), 228
PyConfig.tracemalloc (C member), 228
PyConfig.use_environment (C member), 228
PyConfig.use_hash_seed (C member), 223
PyConfig.user_site_directory (C member),
228
PyConfig.verbose (C member), 229
PyConfig.warn_default_encoding (Cmember),
221
PyConfig.warnoptions (C member), 229
PyConfig.write_bytecode (C member), 229
PyConfig.xoptions (C member), 229
PyContext (C type), 180
PyContext_CheckExact (C function), 181
PyContext_Copy (C function), 181
PyContext_CopyCurrent (C function), 181
PyContext_Enter (C function), 181
PyContext_Exit (C function), 181
PyContext_New (C function), 181
PyContext_Type (Cvar), 181
PyContextToken (C type), 181
PyContextToken_CheckExact (C function), 181
PyContextToken_Type (Cvar), 181
PyContextVar (C type), 181

PyContextVar_CheckExact (C function), 181
PyContextVar_Get (C function), 181
PyContextVar_New (C function), 181
PyContextVar_Reset (C function), 182
PyContextVar_Set (C function), 182
PyContextVar_Type (Cvar), 181
PyCoro_CheckExact (C function), 180
PyCoro_New (C function), 180
PyCoro_Type (Cvar), 180
PyCoroObject (Ctype), 180
PyDate_Check (C function), 182
PyDate_CheckExact (C function), 183
PyDate_FromDate (C function), 183
PyDate_FromTimestamp (C function), 185
PyDateTime_Check (C function), 183
PyDateTime_CheckExact (C function), 183
PyDateTime_Date (C type), 182
PyDateTime_DATE_GET_FOLD (C function), 184
PyDateTime_DATE_GET_HOUR (C function), 184
PyDateTime_DATE_GET_MICROSECOND (C func-
tion), 184
PyDateTime_DATE_GET_MINUTE (C function), 184
PyDateTime_DATE_GET_SECOND (C function), 184
PyDateTime_DATE_GET_TZINFO (C function), 184
PyDateTime_DateTime (C type), 182
PyDateTime_DateTimeType (Cvar), 182
PyDateTime_DateType (Cvar), 182
PyDateTime_Delta (C type), 182
PyDateTime_DELTA_GET_DAYS (C function), 185
PyDateTime_DELTA_GET_MICROSECONDS (c
function), 185
PyDateTime_DELTA_GET_SECONDS (C function),
185
PyDateTime_DeltaType (Cvar), 182
PyDateTime_FromDateAndTime (C function), 183
PyDateTime_FromDateAndTimeAndFold (o
function), 183
PyDateTime_FromTimestamp (C function), 185
PyDateTime_GET_DAY (C function), 184
PyDateTime_GET_MONTH (C function), 184
PyDateTime_GET_YEAR (C function), 184
PyDateTime_Time (Ctype), 182
PyDateTime_TIME_GET_FOLD (C function), 185
PyDateTime_TIME_GET_HOUR (C function), 184
PyDateTime_TIME_GET_MICROSECOND (C func-
tion), 185
PyDateTime_TIME_GET_MINUTE (C function), 185
PyDateTime_TIME_GET_SECOND (C function), 185
PyDateTime_TIME_GET_TZINFO (C function), 185
PyDateTime_TimeType (C var), 182
PyDateTime_TimeZone_UTC (Cvar), 182
PyDateTime_TZInfoType (Cvar), 182
PyDelta_Check (C function), 183
PyDelta_CheckExact (C function), 183
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PyDelta_FromDSU (C function), 184
PyDescr_IsData (C function), 172
PyDescr_NewClassMethod (C function), 172
PyDescr_NewGetSet (C function), 172
PyDescr_NewMember (C function), 172
PyDescr_NewMethod (C function), 172
PyDescr_NewWrapper (C function), 172
PyDict_AddwWatcher (C function), 153
PyDict_Check (C function), 151
PyDict_CheckExact (C function), 151
PyDict_Clear (C function), 151
PyDict_ClearWatcher (C function), 153
PyDict_Contains (C function), 151
PyDict_Copy (C function), 151
PyDict_DelItem (C function), 151
PyDict_DelItemString (C function), 151
PyDict_GetItem (C function), 151
PyDict_GetItemString (C function), 152
PyDict_GetItemWithError (C function), 152
PyDict_TItems (C function), 152
PyDict_Keys (C function), 152
PyDict_Merge (C function), 153
PyDict_MergeFromSeqg2 (C function), 153
PyDict_New (C function), 151
PyDict_Next (C function), 152
PyDict_SetDefault (C function), 152
PyDict_SetItem (C function), 151
PyDict_SetItemString (C function), 151
PyDict_Size (C function), 152
PyDict_Type (Cvar), 151
PyDict_Unwatch (C function), 153
PyDict_Update (C function), 153
PyDict_Values (C function), 152
PyDict_Watch (C function), 153
PyDict_WatchCallback (C type), 154
PyDict_WatchEvent (C type), 154
PyDictObject (Ctype), 151
PyDictProxy_New (C function), 151
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 (), 10,12
PyErr_DisplayException (C function), 54
PyErr_ExceptionMatches (C function), 58
PyErr_ExceptionMatches (), 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), 54
PyErr_NormalizeException (C function), 59
PyErr_Occurred (C function), 57
PyErr_Occurred(), 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
PyErr_SetExcFromWindowsErrWithFilename
(C function), 56

PyErr_SetExcFromWindowsErrWithFilenameObject

(C function), 55

PyErr_SetExcFromWindowsErrWithFilenameObjects

(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(), 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), 203
PyEval_AcquireThread (C function), 202
PyEval_AcquireThread(), 198
PyEval_EvalCode (C function), 46
PyEval_EvalCodeEx (C function), 46
PyEval_EvalFrame (C function), 46
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PyEval_EvalFrameEx (C function), 46
PyEval_GetBuiltins (C function), 85
PyEval_GetFrame (C function), 85
PyEval_GetFuncDesc (C function), 85
PyEval_GetFuncName (C function), 85
PyEval_GetGlobals (C function), 85
PyEval_GetLocals (C function), 85
PyEval_InitThreads (C function), 198
PyEval_InitThreads (), 191
PyEval_MergeCompilerFlags (C function), 46
PyEval_ReleaseLock (C function), 203
PyEval_ReleaseThread (C function), 203
PyEval_ReleaseThread(), 198
PyEval_RestoreThread (C function), 198
PyEval_RestoreThread(), 197, 198
PyEval_SaveThread (C function), 198
PyEval_SaveThread(), 197, 198
PyEval_SetProfile (C function), 208

PyExc_MemoryError, 64
PyExc_ModuleNotFoundError, 64
PyExc_NameError, 64
PyExc_NotADirectoryError, 64
PyExc_NotImplementedError, 64
PyExc_OSError, 64
PyExc_OverflowError, 64
PyExc_PendingDeprecationWarning, 66
PyExc_PermissionError, 64
PyExc_ProcessLookupError, 64
PyExc_RecursionError, 64
PyExc_ReferenceError, 64
PyExc_ResourceWarning, 66
PyExc_RuntimeError, 64
PyExc_RuntimeWarning, 66
PyExc_StopAsynclteration, 64
PyExc_StopIteration, 64
PyExc_SyntaxError, 64

PyEval_SetProfileAllThreads (C function),208
PyEval_SetTrace (C function), 208
PyEval_SetTraceAllThreads (C function), 209
PyEval_ThreadsInitialized (C function), 198

PyExc_SyntaxWarning, 66
PyExc_SystemError, 64
PyExc_SystemExit, 64
PyExc_TabError, 64

PyExc_ArithmeticError, 64
PyExc_AssertionError, 64
PyExc_AttributeError, 64
PyExc_BaseException, 64
PyExc_BlockingIOError, 64
PyExc_BrokenPipeError, 64
PyExc_BufferError, 64
PyExc_BytesWarning, 66
PyExc_ChildProcessError, 64
PyExc_ConnectionAbortedError, 64
PyExc_ConnectionError, 64
PyExc_ConnectionRefusedError, 64
PyExc_ConnectionResetError, 64
PyExc_DeprecationWarning, 66
PyExc_EnvironmentError, 66
PyExc_EOFError, 64
PyExc_Exception, 64
PyExc_FileExistsError, 64
PyExc_FileNotFoundError, 64
PyExc_FloatingPointError, 64
PyExc_FutureWarning, 66
PyExc_GeneratorExit, 64
PyExc_ImportError, 64
PyExc_ImportWarning, 66
PyExc_IndentationError, 64
PyExc_IndexError, 64
PyExc_InterruptedError, 64
PyExc_IOError, 66
PyExc_IsADirectoryError, 64
PyExc_KeyboardInterrupt, 64
PyExc_KeyError, 64
PyExc_LookupError, 64

PyExc_TimeoutError, 64
PyExc_TypeError, 64
PyExc_UnboundLocalError, 64
PyExc_UnicodeDecodeError, 64
PyExc_UnicodeEncodeError, 64
PyExc_UnicodeError, 64
PyExc_UnicodeTranslateError, 64
PyExc_UnicodeWarning, 66
PyExc_UserWarning, 66
PyExc_ValueError, 64

PyExc_Warning, 66
PyExc_WindowsError, 66
PyExc_ZeroDivisionError, 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), 163
PyFile_GetLine (C function), 163
PyFile_SetOpenCodeHook (C function), 163
PyFile_WriteObject (C function), 164
PyFile_WriteString (C function), 164
PyFloat_AS_DOUBLE (C function), 124
PyFloat_AsDouble (C function), 124
PyFloat_Check (C function), 123
PyFloat_CheckExact (C function), 123
PyFloat_FromDouble (C function), 124
PyFloat_FromString (C function), 124

e ]
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PyFloat_GetInfo (C function), 124
PyFloat_GetMax (C function), 124
PyFloat_GetMin (C function), 124
PyFloat_Pack2 (C function), 125
PyFloat_Pack4 (C function), 125
PyFloat_Pack8 (C function), 125
PyFloat_Type (Cvar), 123
PyFloat_Unpack?2 (C function), 125
PyFloat_Unpack4 (C function), 125
PyFloat_Unpack8 (C function), 125
PyFloatObject (Ctype), 123
PyFrame_Check (C function), 177
PyFrame_GetBack (C function), 177
PyFrame_GetBuiltins (C function), 178
PyFrame_GetCode (C function), 178
PyFrame_GetGenerator (C function), 178
PyFrame_GetGlobals (C function), 178
PyFrame_GetLasti (C function), 178
PyFrame_GetLineNumber (C function), 179
PyFrame_GetLocals (C function), 178
PyFrame_GetVar (C function), 178
PyFrame_GetVarString (C function), 178
PyFrame_Type (Cvar), 177
PyFrameObject (Ctype), 177
PyFrozenSet_Check (C function), 155
PyFrozenSet_CheckExact (C function), 155
PyFrozenSet_New (C function), 155
PyFrozenSet_Type (Cvar), 155
PyFunction_AddWatcher (C function), 157
PyFunction_Check (C function), 156
PyFunction_ClearWatcher (C function), 157
PyFunction_GetAnnotations (C function), 157
PyFunction_GetClosure (C function), 157
PyFunction_GetCode (C function), 156
PyFunction_GetDefaults (C function), 157
PyFunction_GetGlobals (C function), 156
PyFunction_GetModule (C function), 156
PyFunction_New (C function), 156
PyFunction_NewWithQualName (C function), 156
PyFunction_SetAnnotations (C function), 157
PyFunction_SetClosure (C function), 157
PyFunction_SetDefaults (C function), 157
PyFunction_SetVectorcall (C function), 157
PyFunction_Type (Cvar), 156
PyFunction_WatchCallback (Ctype), 157
PyFunction_WatchEvent (C type), 157
PyFunctionObject (C type), 156
PyGC_Collect (C function), 296
PyGC_Disable (C function), 296
PyGC_Enable (C function), 296
PyGC_IsEnabled (C function), 296
PyGen_Check (C function), 180
PyGen_CheckExact (C function), 180
PyGen_New (C function), 180

PyGen_NewWithQualName (C function), 180
PyGen_Type (Cvar), 179
PyGenObject (C type), 179
PyGetSetDef (C type), 256
PyGetSetDef.closure (C member), 256
PyGetSetDef.doc (C member), 256
PyGetSetDef.get (C member), 256
PyGetSetDef .name (C member), 256
PyGetSetDef.set (C member), 256
PyGILState_Check (C function), 199
PyGILState_Ensure (C function), 199
PyGILState_GetThisThreadState (C function),
199
PyGILState_Release (C function), 199
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), 75
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 c
function), 75
PyImport_ImportModule (C function), 72
PyImport_ImportModuleEx (C function), 72
PyImport_ImportModulelLevel (C function), 73
PyImport_ImportModuleLevelObject (C func-
tion), 73
PyImport_ImportModuleNoBlock (C function),
72
PyImport_ReloadModule (C function), 73
PyIndex_Check (C function), 101
PyInstanceMethod_Check (C function), 158
PyInstanceMethod_Function (C function), 158
PyInstanceMethod_GET_FUNCTION (C function),
158
PyInstanceMethod_New (C function), 158
PyInstanceMethod_Type (Cvar), 158
PyInterpreterConfig (C type), 203
PyInterpreterConfig_DEFAULT_GIL (Cmacro),
204
PyInterpreterConfig_OWN_GIL (C macro), 204
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PyInterpreterConfig_SHARED_GIL (C macro),
204

PyInterpreterConfig.
(C member), 204

PyInterpreterConfig.
204

PyInterpreterConfig.
204

PyInterpreterConfig.
member), 204

PyInterpreterConfig.
(C member), 204

PyInterpreterConfig.gil (C member), 204

PyInterpreterConfig.use_main_obmalloc
(C member), 203

PyInterpreterState (Ctype), 198

PyInterpreterState_Clear (C function), 200

PyInterpreterState_Delete (C function), 200

PyInterpreterState_Get (C function), 201

PyInterpreterState_GetDict (C function), 202

PyInterpreterState_GetID (C function), 201

PyInterpreterState_Head (C function), 209

PyInterpreterState_Main (C function), 209

PyInterpreterState_New (C function), 200

PyInterpreterState_Next (C function), 209

PyInterpreterState_ThreadHead (C function),
209

PyIter_Check (C function), 104

PyIter_Next (C function), 104

PyIter_Send (C function), 105

PyList_Append (C function), 150

PyList_AsTuple (C function), 150

PyList_Check (C function), 149

PyList_CheckExact (C function), 149

PyList_GET_ITEM (C function), 150

PyList_GET_SIZE (C function), 149

PyList_GetItem (C function), 149

PyList_GetItem(),9

PyList_GetSlice (C function), 150

PyList_Insert (C function), 150

PyList_New (C function), 149

PyList_Reverse (C function), 150

PyList_SET_ITEM (C function), 150

PyList_SetItem (C function), 150

PyList_SetItem(),8

PyList_SetSlice (C function), 150

PyList_Size (C function), 149

PyList_Sort (C function), 150

PyList_Type (Cvar), 149

PyListObject (Ctype), 149

PyLong_AsDouble (C function), 122

PyLong_AsLong (C function), 120

PyLong_AsLongAndOverflow (C function), 120

PyLong_AsLongLong (C function), 121

allow_exec (Cmember),
allow_fork (Cmember),

allow_threads (c

PyLong_AsLongLongAndOverflow (C function),
121

allow_daemon_threadsPyLong_AsSize_t (C function), 121

PyLong_AsSsize_t (C function), 121

PyLong_AsUnsignedLong (C function), 121

PyLong_AsUnsignedLongLong (C function), 121

PyLong_AsUnsignedLongLongMask (C function),
122

PyLong_AsUnsignedLongMask (C function), 122

PyLong_AsVoidPtr (C function), 122

check_multi_interp_eRyBorgofibeck (C function), 119

PyLong_CheckExact (C function), 119
PyLong_FromDouble (C function), 120
PyLong_FromLong (C function), 119
PyLong_FromLongLong (C function), 120
PyLong_FromSize_t (C function), 120
PyLong_FromSsize_t (C function), 120
PyLong_FromString (C function), 120
PyLong_FromUnicodeObject (C function), 120
PyLong_FromUnsignedLong (C function), 119
PyLong_FromUnsignedLongLong (C function), 120
PyLong_FromVoidPtr (C function), 120
PyLong_Type (Cvar), 119
PyLongObject (Ctype), 119
PyMapping_Check (C function), 103
PyMapping_DelItem (C function), 103
PyMapping_DelItemString (C function), 104
PyMapping_GetItemString (C function), 103
PyMapping_HasKey (C function), 104
PyMapping_HasKeyString (C function), 104
PyMapping_Items (C function), 104
PyMapping_Keys (C function), 104
PyMapping_Length (C function), 103
PyMapping_SetItemString (C function), 103
PyMapping_Size (C function), 103
PyMapping_Values (C function), 104
PyMappingMethods (C type), 286
PyMappingMethods.mp_ass_subscript c
member), 287
PyMappingMethods.mp_length (C member), 286
PyMappingMethods.mp_subscript (C member),
286
PyMarshal_ReadLastObjectFromFile (C func-
tion), 76
PyMarshal_ReadLongFromFile (C function), 76
PyMarshal_ReadObjectFromFile (C function),
76
PyMarshal_ReadObjectFromString (C func-
tion), 77
PyMarshal_ReadShortFromFile (C function), 76
PyMarshal_WriteLongToFile (C function), 76
PyMarshal_WriteObjectToFile (C function), 76
PyMarshal_WriteObjectToString (C function),
76

e ]
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PyMem_Calloc (C function), 239

PyMem_Del (C function), 240
PYMEM_DOMAIN_MEM (C macro), 242
PYMEM_DOMAIN_OBJ (C macro), 242
PYMEM_DOMAIN_RAW (C macro), 242
PyMem_Free (C function), 239
PyMem_GetAllocator (C function), 242
PyMem_Malloc (C function), 239

PyMem_New (C macro), 240
PyMem_RawCalloc (C function), 238
PyMem_RawFree (C function), 239
PyMem_RawMalloc (C function), 238
PyMem_RawRealloc (C function), 239
PyMem_Realloc (C function), 239
PyMem_Resize (C macro), 240
PyMem_SetAllocator (C function), 242
PyMem_SetupDebugHooks (C function), 243
PyMemAllocatorDomain (C type), 242
PyMemAllocatorEx (C type), 242
PyMember_GetOne (C function), 253
PyMember_SetOne (C function), 253
PyMemberDef (C type), 252

PyMemberDef .doc (C member), 252
PyMemberDef . flags (C member), 252
PyMemberDef .name (C member), 252
PyMemberDef.of fset (C member), 252
PyMemberDef .type (C member), 252
PyMemoryView_Check (C function), 174
PyMemoryView_FromBuffer (C function), 174
PyMemoryView_FromMemory (C function), 174
PyMemoryView_FromObject (C function), 174
PyMemoryView_GET_BASE (C function), 175
PyMemoryView_GET_BUFFER (C function), 174
PyMemoryView_GetContiguous (C function), 174
PyMethod_Check (C function), 158
PyMethod_Function (C function), 159
PyMethod_GET_FUNCTION (C function), 159
PyMethod_GET_SELF (C function), 159
PyMethod_New (C function), 159
PyMethod_Self (C function), 159
PyMethod_Type (Cvar), 158

PyMethodDef (C type), 250

PyMethodDef .ml_doc (C member), 251
PyMethodDef .ml_flags (C member), 251
PyMethodDef .ml_meth (C member), 250
PyMethodDef .ml_name (C member), 250
PyMODINIT_FUNC (C macro), 4
PyModule_AddFunctions (C function), 169
PyModule_AddIntConstant (C function), 170
PyModule_AddIntMacro (C macro), 170
PyModule_AddObject (C function), 169
PyModule_AddObjectRef (C function), 169
PyModule_AddStringConstant (C function), 170
PyModule_AddStringMacro (C macro), 171

PyModule_AddType (C function), 171
PyModule_Check (C function), 164
PyModule_CheckExact (C function), 164
PyModule_Create (C function), 166
PyModule_Create?2 (C function), 166
PyModule_ExecDef (C function), 168
PyModule_FromDefAndSpec (C function), 168
PyModule_FromDefAndSpec?2 (C function), 168
PyModule_GetDef (C function), 165
PyModule_GetDict (C function), 164
PyModule_GetFilename (C function), 165
PyModule_GetFilenameObject (C function), 165
PyModule_GetName (C function), 164
PyModule_GetNameObject (C function), 164
PyModule_GetState (C function), 165
PyModule_New (C function), 164
PyModule_NewObject (C function), 164
PyModule_SetDocString (C function), 168
PyModule_Type (Cvar), 164
PyModuleDef (C type), 165
PyModuleDef_Init (C function), 167
PyModuleDef_Slot (C type), 167
PyModuleDef_Slot.slot (C member), 167
PyModuleDef_Slot.value (C member), 167
PyModuleDef .m_base (C member), 165
PyModuleDef.m_clear (C member), 166
PyModuleDef .m_doc (C member), 165
PyModuleDef .m_free (C member), 166
PyModuleDef .m_methods (C member), 165
PyModuleDef .m_name (C member), 165
PyModuleDef .m_size (C member), 165
PyModuleDef.m_slots (C member), 166
PyModuleDef.m_slots.m_reload (C member),
166
PyModuleDef .m_traverse (C member), 166
PyNumber_Absolute (C function), 99
PyNumber_Add (C function), 98
PyNumber_And (C function), 99
PyNumber_AsSsize_t (C function), 101
PyNumber_Check (C function), 98
PyNumber_Divmod (C function), 99
PyNumber_Float (C function), 101
PyNumber_FloorDivide (C function), 99
PyNumber_Index (C function), 101
PyNumber_InPlaceAdd (C function), 100
PyNumber_InPlaceAnd (C function), 100
PyNumber_InPlaceFloorDivide (C function), 100
PyNumber_InPlaceLshift (C function), 100
PyNumber_InPlaceMatrixMultiply (C func-
tion), 100
PyNumber_InPlaceMultiply (C function), 100
PyNumber_InPlaceOr (C function), 101
PyNumber_InPlacePower (C function), 100
PyNumber_InPlaceRemainder (C function), 100
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PyNumber_InPlaceRshift (C function), 100
PyNumber_InPlaceSubtract (C function), 100
PyNumber_InPlaceTrueDivide (C function), 100
PyNumber_InPlaceXor (C function), 100
PyNumber_Invert (C function), 99
PyNumber_Long (C function), 101
PyNumber_Lshift (C function), 99
PyNumber_MatrixMultiply (C function), 99
PyNumber_Multiply (C function), 98
PyNumber_Negative (C function), 99
PyNumber_Or (C function), 100
PyNumber_Positive (C function), 99
PyNumber_Power (C function), 99
PyNumber_Remainder (C function), 99
PyNumber_Rshift (C function), 99
PyNumber_Subtract (C function), 98
PyNumber_ToBase (C function), 101
PyNumber_TrueDivide (C function), 99
PyNumber_Xor (C function), 99
PyNumberMethods (C type), 284

PyNumberMethods
286
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods

.nb_inplace_xor (Cmember),

.nb_int (C member), 286
.nb_invert (C member), 285
.nb_1shift (C member), 285
.nb_matrix_multiply

(C

member), 286

PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
285
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
286
PyNumberMethods

.nb_multiply (Cmember), 285
.nb_negative (Cmember), 285
.nb_or (C member), 286
.nb_positive (Cmember), 285
.nb_power (C member), 285
.nb_remainder (C member),

.nb_reserved (C member), 286
.nb_rshift (C member), 285

.nb_subtract (Cmember), 285
.nb_true_divide (Cmember),

.nb_xor (C member), 286

PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
ber), 286
PyNumberMethods
PyNumberMethods
286
PyNumberMethods

.nb_absolute (C member), 285
.nb_add (C member), 285
.nb_and (C member), 285
.nb_bool (C member), 285
.nb_divmod (C member), 285
.nb_float (C member), 286
.nb_floor_divide (C mem-

.nb_index (C member), 286
.nb_inplace_add (Cmember),

.nb_inplace_and (Cmember),

286
PyNumberMethods.nb_inplace_floor_divide
(C member), 286
PyNumberMethods.nb_inplace_lshift
member), 286

(C

PyObject (C type), 248
PyObject_AsCharBuffer (C function), 112
PyObject_ASCITI (C function), 91
PyObject_AsFileDescriptor (C function), 163
PyObject_AsReadBuffer (C function), 112
PyObject_AsWriteBuffer (C function), 112
PyObject_Bytes (C function), 91
PyObject_Call (C function), 96
PyObject_CallFunction (C function), 97
PyObject_CallFunctionObjArgs (C function),
97
PyObject_CallMethod (C function), 97
PyObject_CallMethodNoArgs (C function), 97
PyObject_CallMethodObjArgs (C function), 97
PyObject_CallMethodOneArg (C function), 97
PyObject_CallNoArgs (C function), 96
PyObject_CallObject (C function), 96

PyNumberMethods.nb_inplace_matrix_multipRyObject_Calloc (C function), 240

(C member), 286
PyNumberMethods.nb_inplace_multiply
member), 286
PyNumberMethods.nb_inplace_or (C member),
286
PyNumberMethods.nb_inplace_power (C mem-
ber), 286
PyNumberMethods.nb_inplace_remainder (C
member), 286
PyNumberMethods.nb_inplace_rshift
member), 286
PyNumberMethods.nb_inplace_subtract
member), 286
PyNumberMethods.nb_inplace_true_divide
(C member), 286

(c

(C

(c

PyObject_CallOneArqg (C function), 96
PyObject_CheckBuffer (C function), 111
PyObject_CheckReadBuffer (C function), 112
PyObject_ClearWeakRefs (C function), 175
PyObject_CopyData (C function), 111
PyObject_Del (C function), 247
PyObject_DelAttr (C function), 90
PyObject_DelAttrString (C function), 90
PyObject_DelItem (C function), 93
PyObject_Dir (C function), 93
PyObject_Format (C function), 91
PyObject_Free (C function), 241
PyObject_GC_Del (C function), 295
PyObject_GC_IsFinalized (C function), 295
PyObject_GC_TIsTracked (C function), 295
PyObject_GC_New (C macro), 294

e ]

353



The Python/C API, %% 3.12.0rc3

PyObject_GC_NewVar (C macro), 294
PyObject_GC_Resize (C function), 295
PyObject_GC_Track (C function), 295
PyObject_GC_UnTrack (C function), 295
PyObject_GenericGetAttr (C function), 90
PyObject_GenericGetDict (C function), 90
PyObject_GenericSetAttr (C function), 90
PyObject_GenericSetDict (C function), 90
PyObject_GetAIter (C function), 93
PyObject_GetArenaAllocator (C function), 245
PyObject_GetAttr (C function), 90
PyObject_GetAttrString (C function), 90
PyObject_GetBuffer (C function), 111
PyObject_GetItem (C function), 92
PyObject_GetItemData (C function), 93
PyObject_GetIter (C function), 93
PyObject_GetTypeData (C function), 93
PyObject_HasAttr (C function), 89
PyObject_HasAttrString (C function), 89
PyObject_Hash (C function), 92
PyObject_HashNotImplemented (C function), 92
PyObject_HEAD (C macro), 248
PyObject_HEAD_INIT (C macro), 249
PyObject_Init (C function), 247
PyObject_InitVar (C function), 247
PyObject_IS_GC (C function), 295
PyObject_IsInstance (C function), 92
PyObject_IsSubclass (C function), 91
PyObject_IsTrue (C function), 92
PyObject_Length (C function), 92
PyObject_LengthHint (C function), 92
PyObject_Malloc (C function), 240
PyObject_New (C macro), 247
PyObject_NewVar (C macro), 247
PyObject_Not (C function), 92
PyObject._ob_next (C member), 264
PyObject._ob_prev (C member), 264
PyObject_Print (C function), 89
PyObject_Realloc (C function), 241
PyObject_Repr (C function), 91
PyObject_RichCompare (C function), 91
PyObject_RichCompareBool (C function), 91
PyObject_SetArenalAllocator (C function), 245
PyObject_SetAttr (C function), 90
PyObject_SetAttrString (C function), 90
PyObject_SetItem (C function), 92
PyObject_Size (C function), 92
PyObject_Str (C function), 91
PyObject_Type (C function), 92
PyObject_TypeCheck (C function), 92
PyObject_VAR_HEAD (C macro), 248
PyObject_Vectorcall (C function), 98
PyObject_VectorcallDict (C function), 98
PyObject_VectorcallMethod (C function), 98

PyObjectArenaAllocator (Ctype), 245
PyObject.ob_refcnt (C member), 263
PyObject.ob_type (C member), 263
PyOS_AfterFork (C function), 68
PyOS_AfterFork_Child (C function), 68
PyOS_AfterFork_Parent (C function), 67
PyOS_BReforeFork (C function), 67
PyOS_CheckStack (C function), 68
PyOS_double_to_string (C function), 84
PyOS_FSPath (C function), 67
PyOS_getsig (C function), 68
PyOS_InputHook (C var), 44
PyOS_ReadlineFunctionPointer (C var), 45
PyOS_setsig (C function), 68
PyOS_snprintf (C function), 84
PyOS_stricmp (C function), 85
PyOS_string_to_double (C function), 84
PyOS_strnicmp (C function), 85
PyOS_vsnprintf (C function), 84
PyPreConfig (C type), 216
PyPreConfig_InitIsolatedConfig (C func-
tion), 216
PyPreConfig_InitPythonConfig (C function),
216
PyPreConfig.allocator (C member), 216
PyPreConfig.coerce_c_locale (C member),217
PyPreConfig.coerce_c_locale_warn (C mem-
ber), 217
PyPreConfig.configure_locale (C member),
216
PyPreConfig.dev_mode (C member), 217
PyPreConfig.isolated (C member), 217
PyPreConfig.legacy_windows_fs_encoding
(C member), 217
PyPreConfig.parse_argv (C member), 217
PyPreConfig.use_environment (Cmember), 217
PyPreConfig.utf8_mode (C member), 217
PyProperty_Type (Cvar), 172
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
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PyRun_SimpleStringFlags (C function), 44
PyRun_String (C function), 45
PyRun_StringFlags (C function), 45
PySendResult (Ctype), 105
PySeqlter_Check (C function), 172
PySeqglter_New (C function), 172
PySeqlter_Type (Cvar), 172
PySequence_Check (C function), 101
PySequence_Concat (C function), 101
PySequence_Contains (C function), 102
PySequence_Count (C function), 102
PySequence_DelItem (C function), 102
PySequence_DelSlice (C function), 102
PySequence_Fast (C function), 103
PySequence_Fast_GET_ITEM (C function), 103
PySequence_Fast_GET_SIZE (C function), 103
PySequence_Fast_ITEMS (C function), 103
PySequence_GetItem (C function), 102
PySequence_GetItem(),9
PySequence_GetSlice (C function), 102
PySequence_Index (C function), 102
PySequence_InPlaceConcat (C function), 102
PySequence_InPlaceRepeat (C function), 102
PySequence_ITEM (C function), 103
PySequence_Length (C function), 101
PySequence_List (C function), 102
PySequence_Repeat (C function), 102
PySequence_SetItem (C function), 102
PySequence_SetSlice (C function), 102
PySequence_Size (C function), 101
PySequence_Tuple (C function), 102
PySequenceMethods (C type), 287
PySequenceMethods.sq ass_item (C member),
287
PySequenceMethods.
PySequenceMethods.
287
PySequenceMethods.
member), 287
PySequenceMethods.
member), 287
PySequenceMethods.

sq_concat (C member), 287
sq_contains (C member),

sqg_inplace_concat (C
sq_inplace_repeat (C

sq_item (C member), 287
PySequenceMethods.sq_ length (Cmember), 287
PySequenceMethods.sq repeat (Cmember), 287
PySet_Add (C function), 155

PySet_Check (C function), 155
PySet_CheckExact (C function), 155
PySet_Clear (C function), 156

PySet_Contains (C function), 155
PySet_Discard (C function), 156
PySet_GET_SIZE (C function), 155

PySet_New (C function), 155

PySet_Pop (C function), 156

PySet_Size (C function), 155

PySet_Type (Cvar), 154
PySetObject (C type), 154
PySignal_SetWakeupFd (C function), 61
PySlice_AdjustIndices (C function), 174
PySlice_Check (C function), 173
PySlice_GetIndices (C function), 173
PySlice_GetIndicesEx (C function), 173
PySlice_New (C function), 173
PySlice_Type (Cvar), 173
PySlice_Unpack (C function), 173
PyState_AddModule (C function), 171
PyState_FindModule (C function), 171
PyState_RemoveModule (C function), 171
PyStatus (C type), 215
PyStatus_Error (C function), 215
PyStatus_Exception (C function), 215
PyStatus_Exit (C function), 215
PyStatus_IsError (C function), 215
PyStatus_IsExit (C function), 215
PyStatus_NoMemory (C function), 215
PyStatus_Ok (C function), 215
PyStatus.err_msg (C member), 215
PyStatus.exitcode (C member), 215
PyStatus. func (C member), 215
PyStructSequence_Desc (Ctype), 148
PyStructSequence_Desc.doc (C member), 148
PyStructSequence_Desc.fields (C member),
148
PyStructSequence_Desc.n_in_sequence (C
member), 148
PyStructSequence_Desc.name (C member), 148
PyStructSequence_Field (C type), 148
PyStructSequence_Field.doc (C member), 148
PyStructSequence_Field.name (Cmember), 148
PyStructSequence_GET_ITEM (C function), 149
PyStructSequence_GetItem (C function), 149
PyStructSequence_InitType (C function), 148
PyStructSequence_InitType?2 (C function), 148
PyStructSequence_New (C function), 148
PyStructSequence_NewType (C function), 148
PyStructSequence_SET_ITEM (C function), 149
PyStructSequence_SetItem (C function), 149
PyStructSequence_UnnamedField (C var), 148
PySys_AddAuditHook (C function), 71
PySys_AddWarnOption (C function), 70
PySys_AddWarnOptionUnicode (C function), 70
PySys_AddXOption (C function), 71
PySys_Audit (C function), 71
PySys_FormatStderr (C function), 71
PySys_FormatStdout (C function), 71
PySys_GetObject (C function), 70
PySys_GetXOptions (C function), 71
PySys_ResetWarnOptions (C function), 70
PySys_SetArgv (C function), 195
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PySys_SetArgv (), 191
PySys_SetArgvEx (C function), 195
PySys_SetArgvEx (), 191
PySys_SetObject (C function), 70
PySys_SetPath (C function), 70
PySys_WriteStderr (C function), 71
PySys_WriteStdout (C function), 70

PYTHONCOERCECLOCALE, 232
PYTHONDEBRUG, 188, 226
PYTHONDEVMODE, 222
PYTHONDONTWRITEBYTECODE, 189, 229
PYTHONDUMPREF'S, 222, 264
PYTHONEXECUTABLE, 226
PYTHONFAULTHANDLER, 222

Python 3000, 310 PYTHONHASHSEED, 189, 223
Python #EHEW PYTHONHOME, 12, 189, 195, 196, 223
PEP 1,310 Pythonic, 310
PEP 7,3,6 PYTHONINSPECT, 189, 224
PEP 238,47, 305 PYTHONINTMAXSTRDIGITS, 224
PEP 278, 312 PYTHONIOENCODING, 192, 228
PEP 302, 305, 308 PYTHONLEGACYWINDOWSEFSENCODING, 190, 217
PEP 343,303 PYTHONLEGACYWINDOWSSTDIO, 190, 224
PEP 353,10 PYTHONMALLOC, 238, 241, 243
PEP 362,302,310 PYTHONMALLOC" (4 4
PEP 383,137,138 " "PYTHONMALLOC=malloc", 245
PEP 387,15 PYTHONMALLOCSTATS, 225, 238
PEP 393, 130 PYTHONNODEBUGRANGES, 221
PEP 411, 310 PYTHONNOUSERSITE, 190, 229
PEP 420, 305, 309, 310 PYTHONOPTIMIZE, 190, 225
PEP 432,234 PYTHONPATH, 12, 189, 225
PEP 442,283 PYTHONPERFSUPPORT, 228
PEP 443, 306 PYTHONPLATLIBDIR, 225
PEP 451, 167, 305 PYTHONPROFILEIMPORTTIME, 224
PEP 483, 306 PYTHONPYCACHEPREFIX, 227
PEP 484,301, 305, 306, 312, 313 PYTHONSAFEPATH, 220
PEP 489, 204 PYTHONTRACEMALLOC, 228
PEP 492,302,303 PYTHONUNBUFFERED, 191, 221
PEP 498, 304 PYTHONUTFS, 217, 232
PEP 519,310 PYTHONVERBOSE, 191, 229
PEP 523,202 PYTHONWARNINGS, 229
PEP 525, 302 PyThread_create_key (C function), 211
PEP 526, 301, 313 PyThread_delete_key (C function), 211
PEP 528, 190, 225 PyThread_delete_key_value (C function), 211
PEP 529, 138, 190 PyThread_get_key_value (C function), 211
PEP 538,232 PyThread_ReInitTLS (C function), 211
PEP 539,210 PyThread_set_key_value (C function), 211
PEP 540,232 PyThread_tss_alloc (C function), 210
PEP 552,222 PyThread_tss_create (C function), 210
PEP 554, 206 PyThread_tss_delete (C function), 210
PEP 578,72 PyThread_tss_free (C function), 210
PEP 585, 306 PyThread_tss_get (C function), 211
PEP 587,213 PyThread_tss_is_created (C function), 210
PEP 590, 94 PyThread_tss_set (C function), 211
PEP 623,130 PyThreadState, 196
PEP 634,273 PyThreadState (Ctype), 198
PEP 3116, 312 PyThreadState_Clear (C function), 200
PEP 3119,92 PyThreadState_Delete (C function), 200
PEP 3121, 165 PyThreadState_DeleteCurrent (C function),201
PEP 3147,74 PyThreadState_EnterTracing (C function), 201
PEP 3151, 66 PyThreadState_Get (C function), 199
PEP 3155, 311 PyThreadState_GetDict (C function), 202
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PyThreadState_GetFrame (C function), 201
PyThreadState_GetID (C function), 201
PyThreadState_GetInterpreter (C function),
201
PyThreadState_LeaveTracing (C function), 201
PyThreadState_New (C function), 200
PyThreadState_Next (C function), 209
PyThreadState_SetAsyncExc (C function), 202
PyThreadState_Swap (C function), 199
PyThreadState.interp (C member), 198
PyTime_Check (C function), 183
PyTime_CheckExact (C function), 183
PyTime_FromTime (C function), 183
PyTime_FromTimeAndFold (C function), 183
PyTimeZone_FromOffset (C function), 184
PyTimeZone_FromOffsetAndName (C function),
184
PyTrace_C_CALL (C var), 208
PyTrace_C_EXCEPTION (C var), 208
PyTrace_C_RETURN (C var), 208
PyTrace_CALL (Cvar), 207
PyTrace_EXCEPTION (C var), 208
PyTrace_LINE (Cvar), 208
PyTrace_OPCODE (C var), 208
PyTrace_RETURN (C var), 208
PyTraceMalloc_Track (C function), 245
PyTraceMalloc_Untrack (C function), 245
PyTuple_Check (C function), 147
PyTuple_CheckExact (C function), 147
PyTuple_GET_ITEM (C function), 147
PyTuple_GET_SIZE (C function), 147
PyTuple_GetItem (C function), 147
PyTuple_GetSlice (C function), 147
PyTuple_New (C function), 147
PyTuple_Pack (C function), 147
PyTuple_SET_ITEM (C function), 147
PyTuple_SetItem (C function), 147
PyTuple_SetItem(), 8
PyTuple_Size (C function), 147
PyTuple_Type (Cvar), 147
PyTupleObject (Ctype), 147
PyType_AddWatcher (C function), 114
PyType_Check (C function), 113
PyType_CheckExact (C function), 113
PyType_ClearCache (C function), 113
PyType_ClearWatcher (C function), 114
PyType_FromMetaclass (C function), 116
PyType_FromModuleAndSpec (C function), 117
PyType_FromSpec (C function), 117
PyType_FromSpecWithBases (C function), 117
PyType_GenericAlloc (C function), 115
PyType_GenericNew (C function), 115
PyType_GetDict (C function), 114
PyType_GetFlags (C function), 114

PyType_GetModule (C function), 115
PyType_GetModuleByDef (C function), 116
PyType_GetModuleState (C function), 116
PyType_GetName (C function), 115
PyType_GetQualName (C function), 115
PyType_GetSlot (C function), 115
PyType_GetTypeDataSize (C function), 93
PyType_HasFeature (C function), 114
PyType_IS_GC (C function), 115
PyType_IsSubtype (C function), 115
PyType_Modified (C function), 114
PyType_Ready (C function), 115
PyType_Slot (Ctype), 118
PyType_Slot.pfunc (C member), 119
PyType_Slot.slot (C member), 118
PyType_Spec (Ctype), 117
PyType_Spec.basicsize (C member), 117
PyType_Spec.flags (C member), 118
PyType_Spec.itemsize (C member), 118
PyType_Spec.name (C member), 117
PyType_Spec.slots (C member), 118
PyType_Type (Cvar), 113
PyType_Watch (C function), 114

PyType_WatchCallback (Ctype), 114
PyTypeObject (Ctype), 113

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject.
.tp_dictoffset (C member), 279
.tp_doc (C member), 273
.tp_finalize (C member), 282
.tp_flags (C member), 269
.tp_free (C member), 281
.tp_getattr (C member), 266
.tp_getattro (C member), 268
.tp_getset (C member), 277
.tp_hash (C member), 267
.tp_init (C member), 279
.tp_is_gc (C member), 281
.tp_itemsize (C member), 265

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject

.tp_alloc (C member), 280
.tp_as_async (C member), 266
.tp_as_buffer (C member), 269
.tp_as_mapping (C member), 267
.tp_as_number (C member), 267
.tp_as_sequence (C member), 267
.tp_base (C member), 278
.tp_bases (C member), 281
PyTypeObject.
.tp_cache (C member), 282
.tp_call (C member), 268
.tp_clear (C member), 274
.tp_dealloc (C member), 265
.tp_del (C member), 282
.tp_descr_get (C member), 278
.tp_descr_set (C member), 279

tp_basicsize (C member), 265

tp_dict (C member), 278
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PyTypeObject.tp_iter (C member), 277
PyTypeObject.tp_iternext (Cmember), 277
PyTypeObject.tp_members (C member), 277
PyTypeObject.tp_methods (C member), 277
PyTypeObject.tp_mro (C member), 281
PyTypeObject .tp_name (C member), 264
PyTypeObject.tp_new (C member), 280
PyTypeObject.tp_repr (C member), 267
PyTypeObject.tp_richcompare (Cmember), 275
PyTypeObject.tp_setattr (C member), 266
PyTypeObject.tp_setattro (C member), 269
PyTypeObject.tp_str (C member), 268
PyTypeObject.tp_subclasses (C member), 282
PyTypeObject.tp_traverse (C member), 273
PyTypeObject.tp_vectorcall (C member), 283
PyTypeObject.tp_vectorcall_ offset (e
member), 266
PyTypeObject.tp_version_tag (Cmember), 282
PyTypeObject.tp_watched (C member), 283
PyTypeObject.tp_weaklist (C member), 282
PyTypeObject.tp_weaklistoffset (Cmember),
276
PyTZInfo_Check (C function), 183
PyTZInfo_CheckExact (C function), 183
PyUnicode_1BYTE_DATA (C function), 131
PyUnicode_1BYTE_KIND (C macro), 131
PyUnicode_2BYTE_DATA (C function), 131
PyUnicode_2BYTE_KIND (C macro), 131
PyUnicode_4BYTE_DATA (C function), 131
PyUnicode_4BYTE_KIND (C macro), 131
PyUnicode_AsASCIIString (C function), 143
PyUnicode_AsCharmapString (C function), 144
PyUnicode_AsEncodedString (C function), 140
PyUnicode_AsLatinlString (C function), 143
PyUnicode_AsMBCSString (C function), 144
PyUnicode_AsRawUnicodeEscapeString (C
function), 143
PyUnicode_AsUCS4 (C function), 137
PyUnicode_AsUCS4Copy (C function), 137
PyUnicode_AsUnicodeEscapeString (C func-
tion), 143
PyUnicode_AsUTF8 (C function), 141
PyUnicode_AsUTF8AndSize (C function), 140
PyUnicode_AsUTF8String (C function), 140
PyUnicode_AsUTF16String (C function), 142
PyUnicode_AsUTF32String (C function), 141
PyUnicode_AsWideChar (C function), 139
PyUnicode_AsWideCharString (C function), 139
PyUnicode_Check (C function), 131
PyUnicode_CheckExact (C function), 131
PyUnicode_Compare (C function), 146
PyUnicode_CompareWithASCIIString (C func-
tion), 146
PyUnicode_Concat (C function), 145

PyUnicode_Contains (C function), 146
PyUnicode_CopyCharacters (C function), 136
PyUnicode_Count (C function), 146
PyUnicode_DATA (C function), 131
PyUnicode_Decode (C function), 140
PyUnicode_DecodeASCII (C function), 143
PyUnicode_DecodeCharmap (C function), 144
PyUnicode_DecodeFSDefault (C function), 139
PyUnicode_DecodeFSDefaultAndSize (C func-
tion), 138
PyUnicode_DecodelLatinl (C function), 143
PyUnicode_DecodeLocale (C function), 138
PyUnicode_DecodeLocaleAndSize (C function),
137
PyUnicode_DecodeMBCS (C function), 144
PyUnicode_DecodeMBCSStateful (C function),
144
PyUnicode_DecodeRawUnicodeEscape (C func-
tion), 143
PyUnicode_DecodeUnicodeEscape (C function),
143
PyUnicode_DecodeUTF7 (C function), 142
PyUnicode_DecodeUTF7Stateful (C function),
142
PyUnicode_DecodeUTF8 (C function), 140
PyUnicode_DecodeUTF8Stateful (C function),
140
PyUnicode_DecodeUTF16 (C function), 142
PyUnicode_DecodeUTF16Stateful (C function),
142
PyUnicode_DecodeUTF32 (C function), 141
PyUnicode_DecodeUTF32Stateful (C function),
141
PyUnicode_EncodeCodePage (C function), 145
PyUnicode_EncodeFSDefault (C function), 139
PyUnicode_EncodeLocale (C function), 138
PyUnicode_Fil1l (C function), 136
PyUnicode_Find (C function), 145
PyUnicode_FindChar (C function), 145
PyUnicode_Format (C function), 146
PyUnicode_FromEncodedObject (C function), 136
PyUnicode_FromFormat (C function), 134
PyUnicode_FromFormatV (C function), 136
PyUnicode_FromKindAndData (C function), 134
PyUnicode_FromObject (C function), 136
PyUnicode_FromString (C function), 134
PyUnicode_FromStringAndSize (C function), 134
PyUnicode_FromWideChar (C function), 139
PyUnicode_FSConverter (C function), 138
PyUnicode_FSDecoder (C function), 138
PyUnicode_GET_LENGTH (C function), 131
PyUnicode_GetLength (C function), 136
PyUnicode_InternFromString (C function), 146
PyUnicode_InternInPlace (C function), 146

358

EL]



The Python/C API, %% 3.12.0rc3

PyUnicode_IsIdentifier (C function), 132
PyUnicode_Join (C function), 145
PyUnicode_KIND (C function), 131
PyUnicode_MAX_CHAR_VALUE (C function), 132
PyUnicode_New (C function), 134
PyUnicode_READ (C function), 132
PyUnicode_READ_CHAR (C function), 132
PyUnicode_ReadChar (C function), 137
PyUnicode_READY (C function), 131
PyUnicode_Replace (C function), 146
PyUnicode_RichCompare (C function), 146
PyUnicode_Split (C function), 145
PyUnicode_Splitlines (C function), 145
PyUnicode_Substring (C function), 137
PyUnicode_Tailmatch (C function), 145
PyUnicode_Translate (C function), 144
PyUnicode_Type (Cvar), 131
PyUnicode_WRITE (C function), 131
PyUnicode_WriteChar (C function), 136
PyUnicodeDecodeError_Create (C function), 63
PyUnicodeDecodeError_GetEncoding (C func-
tion), 63
PyUnicodeDecodeError_GetEnd (C function), 63

PyUnicodeDecodeError_GetObject (C func-
tion), 63

PyUnicodeDecodeError_GetReason (C func-
tion), 63

PyUnicodeDecodeError_GetStart (C function),
63

PyUnicodeDecodeError_SetEnd (C function), 63
PyUnicodeDecodeError_SetReason (C func-

tion), 63
PyUnicodeDecodeError_SetStart (C function),
63
PyUnicodeEncodeError_GetEncoding (C func-
tion), 63
PyUnicodeEncodeError_GetEnd (C function), 63
PyUnicodeEncodeError_GetObject (C func-
tion), 63
PyUnicodeEncodeError_GetReason (C func-
tion), 63
PyUnicodeEncodeError_GetStart (C function),
63

PyUnicodeEncodeError_SetEnd (C function), 63

PyUnicodeEncodeError_SetReason (C func-
tion), 63

PyUnicodeEncodeError_SetStart (C function),
63

PyUnicodeObject (C type), 130

PyUnicodeTranslateError_GetEnd (C func-
tion), 63

PyUnicodeTranslateError_GetObject (e
function), 63

PyUnicodeTranslateError_GetReason c
function), 63
PyUnicodeTranslateError_GetStart (C func-

tion), 63
PyUnicodeTranslateError_SetEnd (C func-

tion), 63
PyUnicodeTranslateError_SetReason (o

function), 63
PyUnicodeTranslateError_SetStart (C func-
tion), 63
PyUnstable, 15
PyUnstable_Code_GetExtra (C function), 162
PyUnstable_Code_New (C function), 160
PyUnstable_Code_NewWithPosOnlyArgs (c
function), 160
PyUnstable_Code_SetExtra (C function), 163
PyUnstable_Eval_RequestCodeExtralndex
(C function), 162
PyUnstable_Exc_PrepReraiseStar
tion), 62
PyUnstable_GC_VisitObjects (C function), 297
PyUnstable_InterpreterFrame_GetCode (C
function), 179
PyUnstable_InterpreterFrame_GetLasti (C
function), 179
PyUnstable_InterpreterFrame_GetLine (C
function), 179
PyUnstable_Long_CompactValue (C function),
122
PyUnstable_Long_IsCompact (C function), 122
PyUnstable_Object_GC_NewWithExtraData
(C function), 294
PyUnstable_PerfMapState_Fini (C function),

(C  func-

88
PyUnstable_PerfMapState_Init (C function),
87
PyUnstable_Type_AssignVersionTag (C func-
tion), 116
PyUnstable_WritePerfMapEntry (C function),
88

PyVarObject (C type), 248
PyVarObject_HEAD_INIT (C macro), 249
PyVarObject .ob_size (C member), 264
PyVectorcall_Call (C function), 95
PyVectorcall_Function (C function), 95
PyVectorcall_ NARGS (C function), 95
PyWeakref_Check (C function), 175
PyWeakref_CheckProxy (C function), 175
PyWeakref_CheckRef (C function), 175
PyWeakref_ GET_OBJECT (C function), 175
PyWeakref_GetObject (C function), 175
PyWeakref_ NewProxy (C function), 175
PyWeakref_NewRef (C function), 175
PyWideStringList (C type), 214
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PyWideStringList_Append (C function), 214
PyWideStringList_Insert (C function), 214
PyWideStringList.items (C member), 214
PyWideStringList.length (C member), 214
PyWrapper_New (C function), 172

Q

qualified name —-- [RE4&#, 311

R

READ_RESTRICTED, 253
READONLY, 253
realloc (), 237

reference count -- B fit#, 311
regular package —- T%L'i%”'@, 311
releasebufferproc (Ctype), 291
repr

W& ® %, 91,267

reprfunc (Ctype), 290
RESTRICTED, 253
richcmpfunc (C type), 290

S

sdterr

stdin stdout, 192
sendfunc (C type), 291
sequence

object —- X£,127
sequence -- J¥7%|, 311
set

object —— X%, 154
set comprehension —- &4 &, 311
set_all(),9
setattrfunc (Ctype), 290
setattrofunc (C type), 290
setswitchinterval () (f£ sys &3 %), 196
SIGINT, 60
signal

module, 60, 61
single dispatch —-- # 4K, 311
SIZE_MAX, 121
slice —— ¥, 311
special method -- #% ¥, 311
ssizeargfunc (Ctype), 291
ssizeobjargproc (Ctype), 291

statement -- &4, 311
stderr (f& sys 3 F), 204, 205
stdin

stdout sdterr, 192
stdin (f& sys #3 ), 204, 205
stdout

sdterr, stdin, 192
stdout (f£ sys 3 F), 204, 205
strerror(),55

string
PyObject_Str (C Hk), 91
strong reference —— #EE|H, 312

structmember.h, 256
sum_list(),9
sum_sequence (), 10, 11
sys

module, 12, 191, 204, 205
SystemError (K & F%), 164, 165

T

T_BOOL, 256

T_BYTE, 256

T_CHAR, 256
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