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CHAPTER 1

Python {57 [l 245 11 (API) filif C Fl C++ R 7 A AT DATEZ N2 G L7 Python i RERS . 1% APLTE
Cor+ el A, G TR fedliid, e R Ry Python/C APL. i /] Python/C APL A7~ BEAS I 2 «
BRI THRE HY TS & At sk B2 Y & Python RS I RERY C Bibk. X AEI2 e

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

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

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

JTh O

1.1 K4k

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

1.2 B&XHF

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

#define PY_SSIZE_T_CLEAN
#include <Python.h>

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

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

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

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

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

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

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

1.3 FHME

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

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

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

bi

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

}

Py_ABS (X)
R xR X
3.3 B RE.
Py ALWAYS_INLINE
TG IR A N IS I N IR R AR Gt AT DAZ2 I B T DL e N IR BR
BT AAESS ] B B A IR A AR F 2 Python i I JE S IR RE RS IR R . 31
MSC FER AT A AR T eR RN K
W 308 /1 Py_ALWAYS_INLINE #5ic YK eR 50T G B0 221 MERE (B0 A e T 7 AURS RE) « X
T AR 3B R BT AL H A EE T e SRR .

4 Chapter 1. i
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42k Python 2 eI N IYEE (BIiE L T Py_DEBUG %), WPy ALWAYS INLINE FAFAMAL
ES N

EALIAE R ROR [P 2R 4. A

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

3.11 FHR T fe.
Py_CHARMASK (c)

SRR [-128, 1271 85 [0, 2551 Ju I FAF BB ECR B . XA ¢ SRl #5408 unsigned
char &,

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

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

TE 3.8 RCEM: IS T MSVC X #¥.
Py_GETENV (s)
5 getenvi(s) LM, HE2WHEMNGSITE AT -E WR B NULL (3 WPyConfig.

use_environment),

Py_MAX (X,y)
B x Fy 4R
3.3 Bl Tge.

Py_MEMBER_SIZE (type, member)
R £5H) (type) member HR/N, PAFITER,

3.6 Hi e

Py_MIN (X, y)
R[] s iy 24 R/ ME.
3.3 B fE.

Py_NO_INLINE

BN R B, B> C RN &M T RENRAME LTO+PGO 4R (S 1
bpo-33720).

Ik

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

3.1 B sE.

Py_STRINGIFY (x)
B x ok C F4FE . Bl Py_STRINGIFY (123) i&[H "123",
3.4 FriRE.

Py_UNREACHABLE ()

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

TE release #F, R 2 Bigidas UL RS, It fe & R T B S 45 . Bilhn, #E GCC 11y
release $ N, ZZ i __builtin_unreachable () 3.

Py_UNREACHABLE () — A HEREH— AR E, HAE AR _Py_NO_RETURN 1K
Z):):fO

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

3.7 B e
Py_UNUSED (arg)

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

3.4 HIIEE.
PyDoc_STRVAR (name, Str)

S — AT DIZE SRR TG . 4454 name L, JVAURAISCRIS APtk Python,
VA%

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

NV

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

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

}

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

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

vk

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

1.4 g, FBF05|HTE

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

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

6 Chapter 1. i
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1.4.1 S|V

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

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

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

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

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

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

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

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

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

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

SR

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

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

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

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

)

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

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

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

14. K. RBMS| At 7
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RIS —A~5 1A -

i€ $2 —F, PyTuple SetItem() j2 X E L4 % H W " — ) 3\; PySequence SetItem()
Mpyobject _SetTtem() RABAEXFEMA N LA @A PRI . AR 24 HXHR H S 821 T
HFEfHPyTuple _SetTtem(),

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

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

PyObject *tuple, *1list;

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

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

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

Py_ssize_t i, n;

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

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

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

}

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

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

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

HPyList_GetItem(), MH—AfHPySequence_GetItem().,

long

sum_list (PyObject *1list)

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

Q)
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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 += wvalue;

}

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);
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;
I3
1.4.2 ZHE

£ Python/C APT 473 i i 2L (4 1) HoA AR 2R AR D5 Ry faj i C KA int, long, double fll
char* &, ALy TP TR ARG AT 51 H BT T S 1 14 R Al B o SRR T A — A

A — DGR RIS R (E. X LSS AR5 6 B ATTAY e RO 2 —i2 1

type Py_ssize_t

Part of the Stable ABL. —/Mifif5: sizeof (Py_ssize_t) == sizeof (size_t) WIHFS L
A, C99 WA HE X ZRVE (size_t &N IS HEERA) . WS 5 PEP 353 T £ .

PY_SSIZE_T_MAX 2Py ssize_ t A HRIEEAE.

1.4. 3R, EBF5|RIHTH



https://peps.python.org/pep-0353/

The Python/C API, %% 3.12.0rc3

1.5 &%

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

SR, X C R bR, AR U2 AT . Python/C APT Wi iy ek 5K nl PAG | 4 57
R ARTE R B SR R 7 AN . —BORUL, M — PR BB E R, ESRE MR, BFEH
WAHREATNREIH, FFR Bl — SRR . AERBECA UM BISMY SO, X AR NULL 8 -1, B
VRO BRI IR B 2K, A A B iR o] — AN R EAREE YA, HP RN H R AT %L
BOA R DA /R 802 B A B R E, HHFEM PyErr_occurred () it BAHIRI . X
LEBIAI o S EHIC A SR

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

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

sys.exc_info () %4b.

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

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

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

NIRRT AN RSO C A

int

incr_item (PyObject *dict, PyObject *key)

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

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

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

Q)
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item = PyLong_FromLong (0L) ;
if (item == NULL)
goto error;
}
const_one = PyLong_FromLong (1L);
if (const_one == NULL)
goto error;

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

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

}

XA TFARET CIBEF P goto WA — B E AR A O D B UL T ] fl
M PyErr ExceptionMatches () ﬂ:‘l]PyErr_Clear () 5!% Ak B 5% KHE w7 'ru%z', PA K& ﬁu ﬁ[ @
Py _XDECREF () FRALPEVW G4 NULL W H A5 H (HEEAMTM 'X'; Py _DECREF () F£ i %
NULL 5| FIBPRF 2 it ) o BB — S T R AF B A 51 A8 B 1R 6o NULL A B & FEAEH ;
FlHb, AR PME BRI IR R -1 (R - H IR TR AP THIVE B S G A S0 e s .

1.6 #& A\ Python

AT Python fERESSUIRA T (R T A S E M &) A FHEHOHN— I EMES R ERPIR, mTHE
A ERREA. REIRZ O A TEMRES S IR 2 5 A RERLB -

BRI R R Py_Tnitialize (). BWERECIFOIIRALE MBRIRE, HAIBBEABSR builtins,
_main__ Fl sys. ELRHIHAEIHEREE (sys.path).

Py Initialize () ANEWE” MAZESI|R (sys.argv). WERMERZHATHY Python fUASFE 2L AL
B, WMEREPyConfig.argv H HIAREKEPyConfig. parse_argv: =W Python #145LELE .

FERZEASE . (F5l)E Unix Al Windows, ESRYEANAT FA TR ), Py _Initialize () ¥FHRAENAR
1 Python FERERS W AT ST L B (A B (A MR TR 2R % 4%, I8t Python JERTHEAHXT T Python
FRRERS T AT SOOI [ 2 7 8 B 3RE . e, TR FHE shell iy 8 R AR G4 & PATH) b4
F 454 python BRI AT SCEEITESC H SR &4 A 1ib/pythonX. Y [F H %,

26K 8, TR Python ] $fT 30V T /usr/local/bin/python, B¥HREFENT /usr/local/
lib/pythonX.Y, (SEFr b, XMFFEBARRECN “BHR” f0E, 2784 TEAE PATH P4 N
python W PAT ORI ) FH P AT DATE 3 1% B PREE AL | PYTHONHOME , il i 1% B PYTHONPATH
TERRUE B AR 2 HR AU H SR B 25 HATH

MABN AP T AESE R APy _Initialize () Z Al W /il Py_SetProgramName (file) 3
W R IR P. 5 PYTHONHOME /59K 2% 78 5% I % & H H. PYTHONPATH /3 4K 2 Bl 4 A 3 5
HEBR A2 2 Bl 77 o0 a4 AR Y B b AR LB A D Py _GetPath(), Py GetPrefix (),
Py_GetExecPrefix () MlPy_GetProgramFullPath () SZI ngggﬁﬁﬁgﬁfModules/getpath.c
e L) .
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A, 6T B XF Python HEAT “KWIEAARY . B tm, O AR R AEAN B E B B 8 (5K
MPy_Initialize ()) 83N AT Python ¥ H O 48 58 i A LR Python IIr4»BL ) A . 3X ]
PAB T Py _FinalizeEx () FRSEH. AN 24HT Python Ab T E WG RSN Py_TsInitialized()
PREICRAR [0 AR . A7 3K 2L s B0 o 2 (5 BIHE 2 G s i il . i8R Py_FinalizeEx () R&FRE
T B Python f#RESS T/ FCAI AT, B0 fr 4™ AR T 20 e 1 9 AT B BT A SRR -

1.7 it HE

Python W] DAPR #3287 R 4 i3 DA XHRE e ALY B O BAME AL . X 2546 A 2 2 Ia AT IR IR B
ST L EMTBARBOE I -

AP E R SR 51 2 DL Python JEACHS A & £ 1 Misc/SpecialBuilds.txt. B B IR
B XFHBES AR, AR, SO R TR IR R Z R RE T S5 55 . AT IR
HRARE R A28 B W LA A AR

Mt i L Py_DEBUG %5 R ik MRRER 5 7 AL 1l 3 i PR i) Python i 41 . Py_DEBUG 7 Unix 1%
JE RN ——with-pydebug | . /configure fyA 2R LN . B Al G HALE Python 4B )
_DEBUG Z3KJE . 24 Py_DEBUG 7t Unix ik g HI, Sitas bR dE Al .

e TR SCR G T, B PATEI M, 7524 Python Debug Build,

X Py_TRACE_REFS B MASI B (B0 configure —-with-trace-refs #M). BEXLT I
TR, REE A Pyobject FUSMPANEINEBOR4ET— NG X LI TEFR GRS = . BTl &
{Zgi)ﬁﬁﬁ%’ o TEARMET, A IR S BT EN ok . (e A R i RHE MR Z A TR AE 2 G
HEFLZHMER, 7207 Python JF LIS H Y Misc/SpecialBuilds.txt
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C APl fyfaE

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

CPython R ] —#Efil #2111 (ABI) WIABS/NRASSEBIHT G AR (R VAR S gmi%; S0 FHM-F &
4% % ). Hitk, Ji Python 3.10.0 iy H] ATE 3.10.8 FizfT, [ZIRA, (HERXE 3.9.x F1 3.10.x M
o AT %

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

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

ROEEREAE T SO E R iE

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

2.1 7825 C API

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

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

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

2.2.1 ZfR CAPI

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

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

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

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

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

2.2.2 135 ABI

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

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

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

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

2.2.3 Z PR API p1E RS F014RE

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

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

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

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

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

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

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

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

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

2.3 EE/HERE

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

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

24 ZR API AT

FUR R APTALAE THX L0

e PY VECTORCALL_ARGUMENTS_OFFSET

e PyAlter_Check ()

* PyArg Parse ()

* PyArg ParseTuple()

* PyArg _ParseTupleAndKeywords ()

* PyArg _UnpackTuple ()

* PyArg VaParse ()

* PyArg_VaParseTupleAndKeywords ()
* PyArg ValidateKeywordArguments ()
* PyBaseObject_Type

* PyBool_FromLong()

* PyBool_Type

e PyBuffer FillContiguousStrides ()

e PyBuffer FillInfo()
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PyBuffer FromContiguous ()
PyBuffer_ GetPointer ()
PyBuffer IsContiguous ()
PyBuffer_ Release()
PyBuffer SizeFromFormat ()
PyBuffer_ ToContiguous ()
PyByteArrayIter_Type
PyByteArray AsString()
PyByteArray_ Concat ()

PyByteArray FromObject ()

PyByteArray FromStringAndSize ()

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

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

PyCalllter_ New/()

16
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e PyCalllter_Type

e PyCallable_Check ()

* PyCapsule_Destructor

e PyCapsule_ GetContext ()

e PyCapsule_GetDestructor ()

* PyCapsule_GetName ()

e PyCapsule_GetPointer ()

e PyCapsule_Import ()

* PyCapsule_IsValid()

* PyCapsule_New ()

e PyCapsule SetContext ()

e PyCapsule_SetDestructor ()

* PyCapsule_SetName ()

* PyCapsule_SetPointer ()

e PyCapsule_Type

e PyClassMethodDescr_Type

* PyCodec_BackslashReplaceErrors ()
* PyCodec_Decode ()

e PyCodec_Decoder ()

e PyCodec_Encode ()

* PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

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

e PyCodec_LookupError ()

e PyCodec_NameReplaceErrors ()
e PyCodec_Register ()

e PyCodec_RegisterError ()

e PyCodec_ReplaceErrors ()

* PyCodec_StreamReader ()

s PyCodec_StreamWriter ()

e PyCodec_StrictErrors ()

e PyCodec_Unregister ()

* PyCodec_XMLCharRefReplaceErrors ()
* PyComplex_FromDoubles ()

* PyComplex_ImagAsDouble ()

* PyComplex_RealAsDouble ()

* PyComplex_ Type

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

PyErr_BadInternalCall ()

18
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e PyErr CheckSignals ()

e PyErr Clear()

e PyErr_Display ()

e PyErr DisplayException()

* PyErr ExceptionMatches ()

e PyErr Fetch()

* PyErr Format ()

* PyErr_FormatV ()

* PyErr GetExcInfo()

e PyErr GetHandledException ()

* PyErr GetRaisedException ()

* PyErr GivenExceptionMatches ()

e PyErr NewException ()

* PyErr NewExceptionWithDoc ()

* PyErr. NoMemory ()

e PyErr NormalizeException ()

* PyErr Occurred()

* PyErr Print ()

e PyErr PrintEx ()

* PyErr_ProgramText ()

* PyErr ResourceWarning ()

* PyErr_ Restore ()

e PyErr SetExcFromWindowsErr ()

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

* PyErr SetFromErrno ()

* PyErr SetFromErrnoWithFilename ()

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

* PyErr SetFromWindowsErrWithFilename ()

e PyErr SetHandledException ()

* PyErr SetImportError ()

* PyErr SetImportErrorSubclass ()

* PyErr SetInterrupt ()

* PyErr SetInterruptEx()

* PyErr SetNone ()
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PyErr_SetObject ()
PyErr_SetRaisedException ()
PyErr_SetString/()
PyErr_SyntaxLocation ()
PyErr_SyntaxLocationEx ()
PyErr_WarnEx ()

PyErr WarnExplicit ()
PyErr_WarnFormat ()

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

PyEval_CallMethod ()

PyEval_CallObjectWithKeywords ()

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

PyExc_BytesWarning

20
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PyExc_ChildProcessError

PyExc_ConnectionAbortedError

PyExc_ConnectionError

PyExc_ConnectionRefusedError

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

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_Recursionkrror
PyExc_ReferenceError
PyExc_ResourceWarning

PyExc_RuntimeError

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

PyExc_UnicodeError

PyExc_UnicodeTranslateError

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

PyFloat_GetInfo ()
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e PyFloat_GetMax ()

e PyFloat_GetMin ()

* PyFloat_Type

* PyFrameObject

e PyFrame_GetCode ()

* PyFrame_GetLineNumber ()

* PyFrozenSet_New ()

e PyFrozenSet_Type

* PyGC_Collect ()

e PyGC_Disable ()

* PyGC_Enable ()

* PyGC_IsEnabled()

* PyGILState_Ensure ()

* PyGILState_GetThisThreadState ()
e PyGILState_Release()

e PyGILState_STATE

* PyGetSetDef

¢ PyGetSetDescr_Type

e PyImport_AddModule ()

* PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

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

e PyImport_GetMagicNumber ()

* PyImport_GetMagicTag ()

* PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

e PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
* PyImport_ImportModule ()

* PyImport_ImportModuleLevel ()

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

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

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

PyList_Sort ()

PyList_Type

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

PyLong_FromDouble ()
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PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong FromSize_ t ()
PyLong_FromSsize_t ()
PyLong_FromString ()

PyLong_FromUnsignedLong ()

PyLong_FromUnsignedLongLong ()

PyLong_FromVoidPtr ()
PyLong_GetInfo ()
PyLong_Type

PyMap_Type

PyMapping_ Check ()
PyMapping_ GetItemString ()
PyMapping_ HasKey ()
PyMapping_HasKeyString/()
PyMapping_ Items ()
PyMapping Keys ()
PyMapping_ Length ()
PyMapping_SetItemString/()
PyMapping_Size ()
PyMapping_ Values ()
PyMem_Calloc ()

PyMem Free()
PyMem_Malloc ()

PyMem Realloc ()
PyMemberDef
PyMemberDescr_Type
PyMember_GetOne ()
PyMember_SetOne ()
PyMemoryView FromBuffer ()
PyMemoryView_FromMemory ()
PyMemoryView_ FromObject ()
PyMemoryView_GetContiguous ()
PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef
PyModuleDef_BRase

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

PyModule_ Createl2 ()

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

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

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

PyNumber_InPlaceRshift ()
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PyNumber_InPlaceSubtract ()

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 ()
PyOS_string to_double ()
PyOS_strtol ()
PyOS_strtoul ()
PyOS_vsnprintf ()

PyObject
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* PyObject.ob_refcnt

* PyObject.ob_type

* PyObject_ASCII()

* PyObject_AsCharBuffer()

* PyObject_AsFileDescriptor ()
* PyObject_AsReadBuffer ()

* PyObject_AsWriteBuffer()

e PyObject_Bytes ()

* PyObject_Call/()

e PyObject_CallFunction()

e PyObject_CallFunctionObjArgs ()
* PyObject_CallMethod /()

* PyObject_CallMethodObjArgs ()
* PyObject_CallNoArgs ()

e PyObject_CallObject ()

* PyObject_Calloc ()

* PyObject_CheckBuffer ()

* PyObject_CheckReadBuffer ()
e PyObject_ClearWeakRefs ()

s PyObject_CopyData ()

* PyObject_DelItem()

* PyObject_DelItemString()

* PyObject_Dir ()

* PyObject_Format ()

* PyObject_Free()

* PyObject_GC_Del ()

* PyObject_GC_IsFinalized()
* PyObject_GC_IsTracked()

* PyObject_GC_Track ()

* PyObject_GC_UnTrack ()

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

* PyObject_GetAttr ()

e PyObject_GetAttrString()

s PyObject_GetBuffer ()

* PyObject_GetItem()
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* PyObject_GetIter ()

* PyObject_GetTypeData ()

* PyObject_HasAttr ()

* PyObject_HasAttrString()
* PyObject_Hash ()

* PyObject_HashNotImplemented/ ()
* PyObject_Init ()

* PyObject_InitVar()

* PyObject_IsInstance ()

* PyObject_IsSubclass ()

e PyObject_IsTrue ()

* PyObject_Length ()

* PyObject_Malloc ()

e PyObject_Not ()

e PyObject_Realloc ()

* PyObject_Repr ()

* PyObject_RichCompare ()

* PyObject_RichCompareBool ()
* PyObject_SelflIter()

* PyObject_SetAttr ()

e PyObject_SetAttrString()
e PyObject_SetItem()

* PyObject_Size ()

e PyObject_Str()

* PyObject_Type ()

e PyObject_Vectorcall ()

* PyObject_VectorcallMethod()
* PyProperty_ Type

e PyRangelIter_Type

¢ PyRange_Type

* PyReversed_Type

* PySeqlter_New/()

* PySeqglter_ Type

e PySequence_Check ()

* PySequence_Concat ()

e PySequence_Contains ()

* PySequence_Count ()

s PySequence_DelItem()

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

PySet_Add ()

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

PySet_Pop ()

PySet_Size()

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

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

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

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

PyThread_get_stacksize ()
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e PyThread_get_thread_ident ()

e PyThread_get_thread_native_id()

e PyThread_init_thread()

* PyThread_release_lock ()
e PyThread_set_key_value/()
e PyThread_set_stacksize ()

* PyThread_start_new_thread()

* PyThread_tss_alloc/()
* PyThread_tss_create()
* PyThread_ tss_delete()
* PyThread tss_free()

e PyThread_tss_get ()

* PyThread_tss_1is_created()

* PyThread_tss_set ()
e PyTraceBack_Here ()
* PyTraceBack_Print ()
* PyTraceBack_Type

* PyTupleIter_Type

e PyTuple_GetItem()

* PyTuple _GetSlice ()
* PyTuple_New/()

s PyTuple_Pack ()

e PyTuple_SetItem()

* PyTuple_Size ()

* PyTuple Type

e PyTypeObject

* PyType ClearCache ()

* PyType FromMetaclass ()

* PyType_FromModuleAndSpec ()

* PyType_ FromSpec ()

* PyType_ FromSpecWithBases ()

e PyType_GenericAlloc ()
* PyType_GenericNew ()
* PyType_GetFlags ()

* PyType_GetModule ()

* PyType_GetModuleState ()

* PyType_GetName ()
s PyType_GetQualName ()
* PyType_GetSlot ()
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e PyType_GetTypeDataSize ()

e PyType_IsSubtype ()

* PyType Modified()

* PyType_Ready ()

e PyType_Slot

* PyType_Spec

e PyType_Type

e PyUnicodeDecodeError_Create()

e PyUnicodeDecodeError_GetEncoding()
* PyUnicodeDecodeError_GetEnd/()

* PyUnicodeDecodeError_GetObject ()

* PyUnicodeDecodeError_GetReason ()

* PyUnicodeDecodeError_GetStart ()

* PyUnicodeDecodeError_SetEnd()

* PyUnicodeDecodeError_SetReason ()

e PyUnicodeDecodeError_SetStart ()

* PyUnicodeEncodeError_GetEncoding ()
* PyUnicodeEncodeError_GetEnd()

* PyUnicodeEncodeError_GetObject ()

* PyUnicodeEncodeError_GetReason ()

* PyUnicodeEncodeError_GetStart ()

* PyUnicodeEncodeError_SetEnd/()

* PyUnicodeEncodeError_SetReason ()

* PyUnicodeEncodeError_SetStart ()

* PyUnicodelIter_Type

* PyUnicodeTranslateError_GetEnd/()

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

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

* PyUnicode_AppendAndDel ()

¢ PyUnicode_AsASCIIString()

* PyUnicode_AsCharmapString ()

* PyUnicode_AsDecodedObject ()

* PyUnicode_AsDecodedUnicode ()

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

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

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

Py AtExit ()

Py BEGIN_ALLOW_THREADS
Py _BLOCK_THREADS
Py_BuildValue ()

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

Py END_ALLOW_THREADS
Py_EncodeLocale ()
Py_EndInterpreter ()

Py EnterRecursiveCall ()
Py _Exit ()

Py FatalError()
Py_FileSystemDefaultEncodeErrors
Py_FileSystemDefaultEncoding
Py_Finalize ()

Py FinalizeEx ()

Py _GenericAlias ()
Py_GenericAliasType
Py_GetBuildInfo ()

Py _GetCompiler ()

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

Py GetPrefix()
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Py_GetProgramFullPath ()
Py GetProgramName ()

Py GetPythonHome ()
Py_GetRecursionLimit ()

Py GetVersion ()

Py_HasFileSystemDefaultEncoding

Py _IncRef ()
Py_Initialize()

Py InitializeEx()
Py_Is()

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

Py ReprLeave ()
Py_SetPath ()

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

Py XNewRef ()

Py _buffer
Py_intptr_t

Py _ssize_t
Py_uintptr_t
allocfunc
binaryfunc
descrgetfunc

descrsetfunc
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destructor
getattrfunc
getattrofunc
getbufferproc
getiterfunc
getter

hashfunc

initproc

inquiry
iternextfunc
lenfunc

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

visitproc
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HEEL% API

AEENT B R BCRE S VAR THE SO 22 v DX 3L Python JEACHS , (HEATRAR AR VFARTEE A5 ) F
X GMRER T2 B
X 88 R B A LA T AR A2 R B R TR SR NS, W MR S A Py_eval_input,
Py_file_input flPy_single_input. XRS5 ATEEZ EAMERTES M R B o AL .
B SRR LA T PAREAZ FILE* B2, 5/ O A PR AR 51 ) 82 £ XA E C ERY
FILE Z5H 00T g A IR AR . (B0 2) 78 Windows H1, BASEEREY R SEFr EAT vl e i
NI, i AR, 4405 I R A TR 2 X S pR UG R Python 324 7H {8 A A AR ] 1) PR B A 15 100 1 A7
5 FILE* JESEEEN].
int Py_Main (int argc, wchar_t **argv)
Part of the Stable ABL £HXARUEMPRERS 1) EART o AT Python PR 7R AT i FH AR T . T ity
arge il argv & & W24 5645 CRRFH main O RETESHE CREARSE P s 5 Il ) .«
—ANEEWERFIESEIN R TR EE N ((HSE) R D FAF8 8 ) N AN 2B ) .
AR MR R R (ARG A5HE) MR EMERS 0, Qi Reas 5| & S8 iR szl 1,
HE WL S H| FABERR AR Python Ay 4T IER[H] 2,
WEBWRG| KT —MEHAMG & RN systemExit, FLeRECR AN RE 1, Tii&iR ik
e, H¥ipyconfig.inspect NEMSIEXH.
int Py_BytesMain (int argc, char **argv)
Part of the Stable ABI since version 3.8. Z5{0)F-Py_Main () {8 argv 22— & T RIS .
3.8 Frh e
int PyRun_AnyFile (FILE *fp, const char *filename)
XRER N PyRun_AnyFileExFlags () WFALIIE, R closeit ¥4 O 1i¥F flags %A NULL,
int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
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,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
FEBIF ST 3 15742 T 5 46 M 6 I 0550 1 2 803K BOF. I PHFABSIHY sys . pst i sys . ps2
HIHEIR . filename Y55 i filesystem encoding and error handler SRS . 24{7F EOF BP¥iE 0, 3
214 2 R [ — A~ T

int (*PyOS_InputHook)(void)
Part of the Stable ABL 1] DA% 35 1M — R ZALH int func (void) WIREL. ZEHCELE Python
AR e P 7 RIRF 2 DR IT S5 25 P M s AR P R [ S 2 o S 4 1 T 4
AR IR R D PR PR AR B HAR SRR, 4R Python 3 Hf Modules/_tkinter.c Frifol
F.
1 3.12 JRCE N MR BCR RERE A A 25

char *(*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char¥*)

n AR g E— R ACA char *func (FILE *stdin, FILE *stdout, char *prompt)
FIRREL, B R L PURBER R I — T AR BRI RS 1 R B U R AR 45 5 prompt
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ANh NULL 5 e, SR M TR AL B AR HE S A SCHF B — T A, IRl g5 74555, il an,
readline BIHURFX AT BRI T oA tab SN SE T RE

LER IR — N PyMem_RawMalloc () B{PyMem_RawRealloc () BT, BE MR L
A BRI NULL,

IE 3.4 W sE e g5 3B 060 HPyMem RawMalloc () BiPyMem RawRealloc () 43+ HEC, A2
HPyMem_Malloc () B{PyMem_Realloc () 4 HEC.

1 312 RN SRR BO BB A 25 A
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
BeMh: #Hag5l A, KRN N yRun_StringFlags () MRAGIRIE D, F flags B NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)
BEMA: #a951 R . TEHXIR globals Fl locals 458 & 1) LN SCHHAATR H str ) Python JEA, I
JVA flags 1 5E W9 1P AR AR . globals A2 & — A7 ML locals W] VAZATAR SE B 1 WS PR 4R
&2 start $55E T IV 2490 R RN IR TS R LG TEAT -
IR RS AEA Python XFGARATISE R, S ARG [ T =8 Wk 0] NULL.
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
BeME: #a951R. XMW T HiPyRun_FileExFlags () BIfIE L, F closeit 52 0 H-1f
flags %A NULL,

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

BEME: #FHag il A .. XEEX FEPyRun_FileExFlags () WFLREED, K flags 1% NULL.

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

BEME: #Hagl A .. XX N HPyRun_FileExFlags () WTLIRIED, 1§ closeit ¥4 0.

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

Bl #Hagil A, REIFPyRun_StringFlags (), fH Python JRACHEM fp BN AR —4>
WNIEF I FEFER . filename V- CAH 44, B X5 filesystem encoding and error handler SEffS .. 5
closeit HEAHE, WISHFHFAEPYRun_FileExFlags () R[EIZHIHHKMA

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

B #6451 B . Part of the Stable ABL X241 %) NI Py_CompileStringFlags () WL
B, ¥ flags %4 NULL.

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

Befh: #Heyil A, XEHM THPy_CompileStringExFlags () WAL, FF optimize i
N-1.

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

B fE: #ag il A MREAT IS s P Python JRACHD, IR [l Z5 R ATH X G JHIRIE AT iR
start 45 ;3 WA R 29 3R] B g 5 A AC RS F ELRY 24 S Py_eval input, Py _file input
Py _single_input. M filename 457 W) SCIF 24 240 AN 15 ACHS X 529t ] i i BUAE [o] 9] 1
HE syntaxError S o AU JoTA B AT B 4 13 0 G pR BT 4% 8] NULL

BERY optimize $ig 58 HiiFan A ILALIN; (H -1 RS —o MEIUAR R A AlRE AR DU B . sl
N0 (flifes __debug_ NEAH). 1 WIE#AEER, __debug_ JMIR(H) 5 2 GO TR B ER
B2

3.4 B
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PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags
*flags, int optimize)

BEME: #Hey5lH . HPy_CompileStringObject () Ffl, 1B filename J2 DAfilesystem encoding
and error handler RS H 7T,
3.2 B fE.

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Befi: #FHuy 3l . Part of the Stable ABL X4 % PyEval EvalCodeEx () WfaifbidED, HE
ARG, VAR AR Rl & . HAZ B0k 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)

B E: #ag51 M. Part of the Stable ABL Xf— Mg TSR SORME, A HSRB 4 i RFE A
. WIME AR AR B T, R RIS, S8 RETHIEOAERSA, R T &
NN I WU E i zabIved sk ia)

PyObject *PyEval_EvalFrame (PyFrameObject *f)

BEME: #ey5] B . Partof the Stable ABL Xt— P HATIWIER{E . X 24t ¥ PyEval_ FEvalFrameEx ()
PRI 1, R T OREE ) T et

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Bt #ag5| M. Partof the Stable ABL jXj& Python RSz T A B I T e& B, SIATIT £ AH
KIS GRFRINA T, FRRE 7 RS H RS 5 AT . BN throwflag TE 2 BA W] AR
RN EE, WA SECLEME — i RPN TR GE throw O Tk,
TE 3.4 JOE R %R B — RN, AR PR ST 25 57 15 B 57 0
int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
B PR B AR SO HRAE W AR . HAE IR o FE, SR i [ml A
int Py_eval_input
Python i I T IR ARG S WA Py_Compilestring () .
intPy_file_input
Python 1 H T A SCHF A PR S U ) P S SR A5 L& Py_CompileString () ffifi].
X RAESR AT 7 K 1Y Python Y5 AR IS B2 i 14455
int Py_single_input
Python IE7AH i T MR AIE AT S5 B Py_CompileString () . XM T HAMFRE
ErglEEANIEE R
struct PyCompilerFlags

X2 RAF IR AR AR G5 A R . XA R dm i i I 0, BERHMER int flags fEA, 1M
TR ERHATIE DL, BREN PyCompilerFlags *flags & A. FEXFEN T, from
__ future__ import A PAMB I flags.

H 3T pyCompilerFlags *flags 42 NULL, cf flags LM -NEEHT 0, M H T from
__future__ import MMy EREATIE SIS EF .

int cf_flags
Gk AR
int cf_feature_version
cf _feature_version J& Python [/NRAS . B 484451kl PY_MINOR_VERSION,

RT BN S 2N, MEAMCYFEcr _flags HiE T PyCF_ONLY_AST JHEFRHES T A 29
Ji

TE 3.8 MREE ML S8 T of _feature_version FE% .

int CO_FUTURE_DIVISION
XABRENLAITE flags s B MG BREB AT / Wil PEP 238 FrRUER) “EIRE".

42 Chapter 3. tREEBE%R API


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

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.
THERGR [ A AT RETF A FLIE SO R SE PR FpA RIS &L, BN, AEextgeo@ oKrd” mitRg
%zﬁ% refcount fBL, JXFFASBSEFRIG I G, BRT 0 B0 1 XPAME, ABARKIR WH{E )
i Py_SET_REFCNT () PREOREE—IRZG AL
TE 311 fRE M TS BAH 2 const PyObject*,
£ 3.10 HUHE: Py REFCNT () 00K PRI S R AL
void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
RIS o 15 | THEER BN refent
THE R IR 2580 KL A5,
3.9 B fE.
T 3.12 BUE B AKAE RSB
void Py_ INCREF (PyObject *0)
PR ARGE 0 PH—AFiHstrong reference, FEWIZXTRIEAERE ] HA LY BT -

W PR BIGE 4 SR B borrowed reference JERW G Ry strong reference, Py _NewRef () pRELE] ¥ H Skt
FH ) strong reference.

MR eI, AIJAH Py _DECREF () FEE .
X GANAAA NULL s ASRARASRERf & B NULL, 35 Py _XTNCREF ().
NI I PR B2 DM 5 AL PRl o0 /DX FEE0 5 SRl R BCRF AT RUR .
A 312 JE M AR AR S BT

void Py_XINCREF (PyObject *0)
5Py INCREF () 2R, {HXIG o WPASH NULL, FEXMIEI T HRECRHEAATATREOR .
PGS E Py XNewRef () o
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PyObject *Py_NewRe£ (PyObject *0)
Part of the Stable ABI since version 3.10. k% 2 4 @t — 4~ 37 Wstrong reference: 1 o i
WPy _INCREF () FiR[EIX4 0.

YORF TR ELX A strong reference B, N 2475 H FVHH Py_DECREF () FRREHGIH .
S 0 WK NULL; SR o 5] PAKH NULL W W B Py._XNewRef () o
Bian:

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

Al A R

self->attr = Py_NewRef (obj);

TSR Py_INCREF (),
3.10 .

PyObject *Py_XNewRef (PyObject *0)
Part of the Stable ABI since version 3.10. 2L} F-Py_NewRef (), {BX}% o 7] DAl NULL,
WIERXISR 0 4y NULL, ZeREL, - FFR [H] NULL,
3.10 Hrhi2hfE.
void Py_DECREF (PyObject *0)
B — N NS o Wstrong reference, FEAHZE | FIAS T .

245 fg— A strong reference YRR (BIXTZ AT THEUE R 0), Rf & Ak 1200 4 i @ 2 AL )
deallocation R (B A NULL),

I PR BGE U TR B AE R 5N R — 1 strong reference,
R RLBUR A NULL s QERARANBEHf & B A NULL, i Py XDECREF (),
AN B R B S DMTAT Ty SRS BRI 0. B/0RF FEE0 5 SR, IR BCRHE A AR

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

TE 312 B M KRR A SHIE .

void Py_XDECREF (PyObject *0)
5Py DECREF () Zfl, {HXF4 o W PAK NULL, FEIXF il 00T U ok B0/ B A A MR . R
HPy DECREF () ByE45 [RFEE T sbik .

void Py_ CLEAR (PyObject *0)
BEL— G XS 0 Wistrong reference. XFGWPAH NULL, FEMIEOL L2 RS AEMRCR; fFH
ffg oL AR 5Py DECREF () #iF], XBHET HSEW S9N NULL, §1X}Py_DECREF ()
(AR TE T AL B 0T 4, PR % 22 2 Ui s T — NI s 2% e e Bk s | 2 B 2 8004
>N NULL,

25 TR 1] — S E IR DS 18] T R 2 3k P O R 5 T B T 82— 5
15 312 U SRS EIHE RAPORE—K. WERZSEEA ML, EMHRA SR H
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void Py__IncRef (PyObject *0)

Part of the Stable ABL. FE/RHRE— M8 MIXT S o W Histrong reference, Py_XINCREF () 1 EREURA
‘BRI T Python FiEF THTEIASHRA -

void Py_DecRef (PyObject *0)

Part of the Stable ABL FE—MH8MIXE o [Wstrong reference. Py XDECREF () WHBURAS . ERH
1T Python HEFTHT B HRA

Py_SETREF (dst, src)
L] HBEI— AN FE X8 dst Wstrong reference, Ff¥F dst &K src.
TEPy_CLEAR () WYIEHLHY, XFE “EL” m9ICHS AT RS 2 Bamin:

Py_DECREF (dst) ;
dst = src;

Er o Ip WSy L

Py_SETREF (dst, src);

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

3.6 HrhixYihe

TE 312 JROE P ZESHIAE R SR E— K . R EANSEEAMA RN, E1TRA SR .
Py_XSETREF (dst, src)

il Py _XDECREF () ft#Py DECREF () [{JPy_SETREF F2{A5 R,

3.6 B e
5 3.12 BUE M A SHIE R SPORIE— R MRS AG M Z 0, AR A SRS
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CHAPTER D

FELE

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

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

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

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

5.1 $TENFO;EHE

void PyErr_Clear ()
Part of the Stable ABL JEFRET IRIG N aR. WREA KB R~ S, WASHEM.

void PyErr_PrintEx (int set_sys_last_vars)
Part of the Stable ABL % 7 i ] P ¥ B £| sys.stderr JfiF R4 R IE R 4. BRAES 22
SystemExit, XMUFI N ASITEIW W iR, H< iR Python gEAE, 7f IR systemExit
SR E A R A .
HAATER BRI /R A B B A TR 2R HLX S R, 15 WX 2 B0 !
R ser_sys_last_vars AR, WVEHE sys. ast_exc SUU TR A, thTFI A
g, BFEMANZE sys.last_type, sys.last_value fil sys.last_traceback &4
SR 2w 2R, (AN
TE 312 B BN TR sys. last_exc WiRE .
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void PyErr_Print ()
Part of the Stable ABI. PyErr_PrintEx (1) H514.
void PyErr_WriteUnraisable (PyObject *obj)
Part of the Stable ABL {i il 24\l 5% H1 obj Z40E ] sys.unraisablehook () .
2 O B AR AN AT B SL g | R i, XA T H RS sys . stderr THI—4K%
AL B, YRR EATE _del () FiET IRt A HZE
R A S obj ATV, SRR IR AR il R 0 B SC. PR TRE, obf BYRA
RS R T .
il T R AR R A A S
void PyErr_DisplayException (PyObject *exc)
Part of the Stable ABI since version 3.12. ¥ exc PARERIWIE RFTEIE] sys.stderr, WIFEHERE
AR
3.12 B HIIBE.

5.2 &=

XL b R A IR B AT AR AR AR DA R e . W T TR I, — LU AR IR 2R ] NULL $84F, DAGE
HTF return iFm].
void PyErr_SetString (PyObject *type, const char *message)
Part of the Stable ABL X g ix B4 IRIE /R At i B M7 B — N SHEEERF R, ElH
N EARUE S H, B PyExc_RuntimeError. ARIGF A H Q@ H #strong reference (B 4048
M Py_INCREF ()). H_ASHR—FHRHE: ERM 'utf-8" MHIBK.
void PyErr_SetObject (PyObject *type, PyObject *value)
Part of the Stable ABL WHRECRIU T PyErr_Setstring (), HRARVFIRNRER “H” #HEER
—/ Python %%,
PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
BEME: % & A NULL, Part of the Stable ABL X /MR E T — MR Fe /R a8 ) Hak Bl T NULL,
exception %24 Jjg—> Python "y H I, format HIFHIGHIES 28 IgALX MR E R B4
5PyUnicode_FromFormat () HHEMFHS XFUE. format 32— ASCIL it i F47E .
PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
B % & A NULL, Part of the Stable ABI since version 3.5. fllPyErr_Format () M, {HE#
Z—A> va_list BRWSENA R L BRI SHUE .
3.5 B InE.
void PyErr_SetNone (PyObject *type)
Part of the Stable ABL X /& PyErr_SetObject (type, Py_None) M5,

int PyErr_BadArgument ()
Part of the Stable ABL X/ PyErr_SetString (PyExc_TypeError, message) a5, HF

message fa L T ARESEOR N N E#AE. EFEH T NEREH.
PyObject *PyErr_NoMemory ()
RAWE: ¥ & A NULL., Partof the Stable ABL %42 PyErr_SetNone (PyExc_MemoryError) [
{5 Bk NULL , DAY NFFFERI, MR TECRETAS return PyErr_NoMemory () ; .
PyObject *PyErr_SetFromErrno (PyObject *type)
B E: %5k A NULL. Part of the Stable ABL J% & —MEFEREL, *47E C AR B0R [0 55 1589 5 8 C 242
Herrno BEST| AN BEWE T —NIodx S, HEE T 8EUE errno M55 I XT LY
MR ER (M strerror () $£H), AR5V PyErr_SetObject (type, object).¥E Unix |,
Y errno W{E N EINTR B}, HARBA —PPWH RS, XS EHPyErr_CheckSignals (),
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WEAREWE THIRIERAT, WREHARRZRE . SRR 2R ] NULL, R I 2 50 1k [ i i
MHZ RS R R BT PAB A return PyErr_SetFromErrno (type) ;.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
R WE: %58 A NULL, Partof the Stable ABL 5 PyErr SetFromErrno () 2, (HANE filenameOb-
ject Ny NULL, BEXHEASE =ANSHUL S type WG L. £ OSError RMIFI T, BRHFH
T U 5B £1lename JETE.

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

PyObject *filenameObject2)

R W fE: % & 4 NULL., Part of the Stable ABI since version 3.7. Bt

FPyErr SetFromErrnoWithFilenameObject () , {H¥:3% 5 — 4 filename X} %, H T
AN AZ A filename 1) pR B2 MOl % 4515
3.4 FriR e

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
R WE % & A NULL., Partof the Stable ABL 24{)) FPyErr SetFromErrnoWithFilenameObject (),
B A C EZRFEREERGE . filename 2 [ filesystem encoding and error handler fRIS] .

PyObject *PyErr_SetFromWindowsErr (int ierr)
BRW i ¥ & A NULL. Part of the Stable ABI on Windows since version 3.7. X2&— 1M T35k
WindowsError W HHEMREL AARAEVH AL AE AL derr (H2R 0, M52 XS Get LastError () Y
A A Al B 420 . B JR ) Win32 54K FormatMessage () SB3EEL ierr B, Get LastError ()
Jr2e B I A RS 1Y) Windows 13, SR 5 H 15— TCZH TG, HLEE— 00 derr {ELITT 56 350 R AH B (A
IRIEE (M FormatMessage () 3B, SR/ H PyErr_SetObject (PyExc_WindowsError,
object) . %R E2IRE NULL,

u] 4 Windows .,

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
# W A ¥ & A NULL, Part of the Stable ABI on Windows since version 3.7. Bl
FPyErr_SetFromWindowsErr () , BAMNASEEE &M AR R dEnl,
B] 4 Windows .,

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
#owE fE: ¥ & A NULL, Part of the Stable ABI on Windows since version 3.7.
YpryErr SetFromWindowsErr () Z5{bL, BRAMWIAN [E] & 2 W 2R filename N°Jy NULL , W&
S R G A6 K (os . fsdecode () TR HAE RS =S8 %184 OSError WL AR
T LRSI filename BT,
0] 14 Windows.,

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

#ow i ¥ & A NULL, Part of the Stable ABI on Windows since version 3.7.
YpyErr SetExcFromWindowsErr () &AL, &40 A 6 & 2 W R filename 7~ 5 NULL,
BRHENE =AS 8L 4 0SError B T & L LBl filename J&1.

1] 1 Windows,

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

# W A ¥ & A NULL, Part of the Stable ABI on Windows since version 3.7. Bl
FPyErr_SetExcFromWindowsErrWithFilenameObject () , {H23E5255 A filename %4,

|] H M Windows .,
3.4 BT ge.

PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char
*filename)
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# W i ¥ & A NULL, Part of the Stable ABI on Windows since version 3.7. Bl
FPyErr_SetFromWindowsErriithFilename () , #INSEHE & Bl & W) Fa K,

B] F 4 Windows.,
PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
REME: % & A NULL, Partof the Stable ABI since version 3.7. X 2filZ ImportError HI{HEEREL.

msg YFPBR TR N D TFAFR o name Fl path , (FEAI A NULL ), K R4 E TmportError
X R [ JE P name Al path.

3.3 B HE.
PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
BREME: % & A NULL, Part of the Stable ABI since version 3.6. MlPyErr SetImportError () {R
P, EXA R AVFHEE—A ImportError B FIORMAL.
3.6 B fE.
void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
WE I SO, AR R E . QPR Y HI R E A syntaxError , WEREAIMIENE,
F T T RGN N R H 2 SyntaxError,
3.4 Fi i IIRE.
void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
Part of the Stable ABI since version 3.7. 25T PyErr_SyntaxLocationObject (), 1{H filename &
H filesystem encoding and error handler fRERWSH)FITE
3.2 B fE.
void PyErr_SyntaxLocation (const char *filename, int lineno)
Part of the Stable ABL 280} FPyErr_SyntaxLocationEx (), {HEWE T col_offset parameter 2,

void PyErr_BadInternalCall ()

Part of the Stable ABI. X /& PyErr_SetString (PyExc_SystemError, message) HI4E5E, H
W message Fn i T ARESHOR M NEBEE (140, Python/C API pR%L) . & FZH T INEBMHIH .

53 AHEE

XLERR AT DA C AR H & 4. BT IR T Hy Python it warnings S AIRSE R £, BT H
] sys.stderr $THl— 855 B 2458, H P WA T REC 246 @ G Lioh iiiR, EXMIEIL T, Bl
Pri . WA TR TEEALE B, RS RA  F . AR A i R, IR IEECA O
ARk A S, IREMESN —1. (TC¥ER e 2 SEbndT B) T8 E R, WInEm e e i m R . X2
MR A ). WAL TR, WAENIZETIES SO (B, Py _DECREF () Fa 5] HIR M
— MR
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
Part of the Stable ABL % H— /M85 B . B3 category 72— 52K 5] (I R1H) 5{ NULL ; message
se— > UTFE-8 Zt W EAF o stack_level j&—A25 AR WIECE IR 5/ A Bl v 24 Ji iR 7E
PATIACRSAT A o stack_level 2y 1 W)@ W PyEre warnisx () WK%, 2 2fElbz FRYREL, DA
HEHE.
ALK B PyExc_Warning 72, PyExc_Warning 42 PyExc_Exception f12%; Bt
NI SIE PyExc_RuntimeWarning . ArifE Python BERGIER AR, AR
AR EE KA
fREEEREE, SISO warnings Flar S 7 SCR Y -w B3B3 . A H T8 545 6y
C API,
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int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, PyObject *registry)

KA A A e AT U R X2 {7 T Python 3R 4{ warnings.
warn_explicit () AMNZHYEBEMIE: WHEEFH SO THEIFEN. module T registry 4] #iX
N NULL PATSEIAH & SR Tl i BOA SR «
3.4 FihRE.

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

char *module, PyObject *registry)

Part of the Stable ABL Z8{Y| F-PyErr_WarnExplicitObject () it message #1 module ‘& UTF-8 4
THIFAFER , 1 filename J2 | filesystem encoding and error handler fERSHY

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABL (M T'PyErr_WarnEx () WHEE, B PyUnicode_FromFormat () ¥
WA EETHE . format ;2§ ] ASCIL il i) F45H7 «
3.2 FiihRE.

int PyErr_ ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABI since version 3.6. ZE{M T PyErr wWarnFormat () WL, 1B category &

ResourceWarning J H'BE4¥ source 45 warnings.WarningMessage () .

3.6 HIhE.

5.4 Eig#HiRIEREE

PyObject *PyErr_Occurred ()
BEME: NG5 A, Part of the Stable ABL Wl & I B T ARG /RAy . T RE, Wik b 55
type (fELEXT A PyErr_Set* BB\ PyErr Restore () MG —RFEHHE—1NZS50). Wk
WHE, WHERE NULL. AR ARSEXRIEMERNG I, HRARFEZEX I TPy _DECREF ()

L A0 FFA GIL.

il K%%@Eﬁ%ﬁiéﬁﬁﬁﬁﬁtﬁﬁ, ijﬁaﬂiﬂﬂﬁﬂ%PyErrfExceptionMatches (), mr
Fims. (AR 2 RN TR R, SRR — LBl A R, s0E S ag e i
P ER—N 1)

int PyErr_ExceptionMatches (PyObject *exc)
Part of the Stable ABL. Z:4/;J* PyErr_GivenExceptionMatches (PyErr_Occurred(), exc).,
R EIY 2 HAESERR i B T S B AR s SR AT R B 5 | A IR A 2B R I AE DT 1)

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

Part of the Stable ABL 15 given 55555 exc W) 5345 2 B0FH DT R ISR ) BB . U0 exc 22— 20t
5, W24 given J&— T2 L] B HRFR M EL(H . A0SR exc 2 —Jcdl, WhiZocdl (PSSR
FIodl) T S ST ER R 1 R AT VTR .

PyObject *PyErr_GetRaisedException (void)

BEME: #6451 . Part of the Stable ABI since version 3.12. R [A] M ui#k 5| A n Few, RIS R
Fnavo

WU R EL T B AR S ARSI N PRAF AR S B DR A i AR BT i 7
B

{
PyObject *exc = PyErr_GetRaisedException();

Q3
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(£ L£50)

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

PyErr_SetRaisedException (exc);

}

S
PyErr_GetHandledException (), {RIE4HIIELEALIAY R .
312 R RE.

void PyErr_SetRaisedException (PyObject *exc)
Part of the Stable ABI since version 3.12. ¥ exc % 4 HigE5 | KB FE, WRCRENESIAE S

P

o

Bl BRI exe BT, ERAUE— MR R

3.12 B HIBE.

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback )
Part of the Stable ABIL. 3.12 [R5 E: fiflPyErr _GetRaisedException () 43k,
R R IR R AR IR AR R I B i bk . AR AR S IR R AT, PR = AR BRIk
NULL. QPRCWE, WPRFHIE BRI BLARRAS 20 BT S B A S0 i 51 1 o (BRI 4T A
NULL RMERAINT AR R %S

ik PR BGHE S AT B R e s I R AR S A R AR s A R IH AR BT A
P

{
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 UG E % W PyvErr_SetRaisedException ().

T4 type, value Fl traceback X = ANXF R BEHRIERTF, WREBE TEIRISRANEFERE. W
REAX G N NULL, WRHBRESRIE AT A EAL A NULL 2RBUR19E NULL ({E B . S5
FAUN M — A2, THAEAE ATCRUR) S Rl (6 S e K S B i) Je 4k ) . ) i
W 2 XA RIS - ARAAHEE 2 A SRS 05 I BAER A 2 JE R
PR X L5 H o (AR — o5, U LR B s 2 AT, )

Friks R BE R S PRAT AR S R AT I IR RIS BT (] - 3 (] PyErr_Fetch ()
RARAT Y I BRI AT o

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

Part of the Stable ABI 3.12 {i J5 E.A % W5l PyErr_GetRaisedException (), VAREGALfA]R]
BER) 2 IE R
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TERFENOLY, FHPyErr Fetch () FrRIEIAME R AR “IEIEMALRY”, Bl xexc g— X5
M *val Aol —RASEBl. FEXF L0 T MR KT AR IR SE B3 . RMEC &2 1IEMAL
(0, WAL AR . SCBLXAPAEIR IE A2 T 3 THAERE .

i WEH A2 B REE LIRE _ traceback_ J@PE. WURMEELE YR E I, 8
TFEPA R AR A B

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

PyObject *PyErr_GetHandledException (void)

Part of the Stable ABI since version 3.11. $EEUE S S8 S5, BLUN sys.exception () AriR[EHY)
—Ff. XRIE D S KRR, ARSI S RE—AERZ% S5 s s
NULL. ASBHARLSHI S EIRE. Does not modify the interpreter’s exception state.

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

311 R RE.

void PyErr_SetHandledException (PyObject *exc)

Part of the Stable ABI since version 3.11. X B EG I RE, BEM sys.exception () IFFiGH. &%
FE— SRR, MAENIRE I A RE. ZESTEIRES, %A NULL,

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

3.11 FiHHE.

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

Part of the Stable ABI since version 3.7. 32HUH REEFEEFRERX, WM sys.exc_info () fif
R . XRIE— SRR, MARNIREE| LW SE . & E 5503 =X 2085,
HAAEAf— AT DA NULL. AR wE BRPRAES. SLRECE N T I MR E . i

HFHE R PyErr_GetHandledException ().

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

3.3 BRI HE.

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

Part of the Stable ABI since version 3.7. X B R HEE, MEM sys.exc_info () frRBEM, =X
AR TR REE, WA RRISE KRR, RS MBCT S EGI . B
HREIRS, HNIAE=ZANSEE A NULL. WWEREGE N TR R A MR, EERE

K PyErr SetHandledException ().

ik PURREGE A S 9 AL PR E AR Ir i . e 038 & R e AU R R R AT
MR EF RSO . W PyErr GetExcInfo () RiZEHPSFHFIRS.

3.3 B .

1E 3.11 U type Fl traceback ZHC AT H Hn] PASH NULL, fRREAS BUAE 2 MR35 57
] (R value L) SRIEWTHEA]. HEREIA LB IrA =S85 0.

5.4.
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5.5 E54bE

int PyErr_CheckSignals ()

Part of the Stable ABL. %>R %{( 5 Python {5 S Ab A H .

WARAE F Python RS N A ELAE LR, ERRA RS IR R TES, WAgE, Wik
AV AR 55 AL BRI AR . Q2R SCRE signal ik, AT RAKGE A A DA Python 45 {55 4b 2E
AR

RS BT A f A S, SRR 0. {HJ2, WIIR Python {5 SALBRAINAG] & T S, I
BB RIS H R BCR L BIR 1] -1 XA AR A PEE S T RE IR A DAL B . EATTRFAE NI
KB PyErr CheckSignals () WHALTE),

MR R BN AR E LA, BU7EIESE Python MRRERS TR, M E AP TAL I EAEFH R H O,

AR ECAT AR A5 B PR (BN Cul-C) Hhii i K sHELZE A 71 C AR A

i FX STGINT AYERIA Python {5540 ¥ x5 | & KeyboardInterrupt 4.

void PyErr_SetInterrupt ()

Part of the Stable ABL H#i #] — 4~ SIGINT {5 & # 5 W % £, X % N T
PyErr_SetInterruptEx (SIGINT),

ik WeRHTR R E S LREN . BT GIL H i C A5 S A B AR T .

int PyErr_SetInterruptEx (int sighum)

Part of the Stable ABI since version 3.10. ¥4l — M55 2R . 24 FIRPyErr_CheckSignals ()
B I, K2R R EE E 9155 405 1) Python {55 AL FRAJHA o

MR HOA] th BATICE AR S AL BE, Ay B Python {55 AL BRI AL SR Wi (BG4 1 4% N
Curl-C > AR ) He BT AR IR g C ARSI

WEARLEE R (E 5 A2 1 Python SRACFR (RIBE% N signal . SIG_DFL B signal.SIG_IGN), ¥
MR signum FEG VPGS S TEEZ A0, RrRE -1, EHMBLT, WHERE 0. F5RIERAT4
NP R E TR

ik HREUE RS LAER . BN LARGIL Hh C &5 BRI 1 .

3.10 HiHIIHE.

int PySignal_SetWakeupFd (int fd)

XA T H R E T — LR (55 MR AT AR A B U A 5205 19 H AR I S
TIRAT o fd AR ARPHIER o B RFaR [ Fi— X R SRR -

BCEE -1 KA TR AR SRR . X 4F T Python 1) signal.set_wakeup_fd(), {H
SRR . fd 20— A RSO RIATT o RO 24 A R AR -

TE 3.5 JRE R FE Windows I, I pREINAE M SZ R A0 B

54

Chapter 5. REAE



The Python/C API, %% 3.12.0rc3

5.6 Exception 3

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

BEME: #a95| B . Part of the Stable ABL X/~ T H s B2 B IR [0l — B 23S name Z%L
AR B ST AR, & module.classname JTERN C F/X5E . base fl dict 4068~ NULLS,
R — MR H Exception X5 (¥ C i a] DAt PyExc_Exception i),

BHH __module_ JEMERIRBCN name ZEHIHIHY (RG— DS, MHLRHBCH
JEEY (BG— MRS Z)E). base ZEATYPRIGERAEEL; B —AKee— Il
AU CAL dict ZHTHH AR E — A o FAS AN R AL 7 i

PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject
*dict)
BEME: ey 5| A . Partof the Stable ABL. fllPyErr NewException () —F&, & 7T 0] AR HLZS
B LD SR TR Q2R doc J@MEAESS, BRI R 2RI SORY A A
3.2 FriIRE.

5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)

BEME: #e951 M. Part of the Stable ABL -5 S5 AH SR [ VE R —AN 85 AR [, Al PAE
__traceback__ 7F Python H1ijj[i] . GIARVEA C CHRA W, MR ] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
Part of the Stable ABL 553 S BRI [ % B8 b . {#iff] Py_None {E$BE .

PyObject *PyException_GetContext (PyObject *ex)

SO #4931, Part of the Stable ABL 455 A IR 1 T30 (FEAL ex (it e s ] 095
—ANSESH) VER—ANFE I HARE, FTRAEGE _context_ ¥F Python Hrifji]. ASREEA T XK
BREy ETR 3, AR A NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)

Part of the Stable ABL -5 S A KIRHY_E R SCBCES coxe [ NULL SRIFZE . 30 TR TR cox
e R RO KGR . KRG — R e 1951 .

PyObject *PyException_GetCause (PyObject *ex)

BwEME: #e95| A . Part of the Stable ABL X5 5 55 A KERERA (— A7 H5EH], 508 None,
raise ... from ... &®E) YEN—AHEIHRE, WHEM Python i@l _ cause_ Hifiil,

void PyException_SetCause (PyObject *ex, PyObject *cause)

Part of the Stable ABL X555 S8 #H S BEAY R RN cause. f# ] NULL RiEAE . AMEFERAGA H
SR cause R SLBEk kg Noneo SXAMATEL—N 351 cause (B F .

__suppress_context__ 2B ek N True,
PyObject *PyException_GetArgs (PyObject *ex)

BWEME: #8951 . Part of the Stable ABI since version 3.12. R [A| 5 ex i) args.
void PyException_SetArgs (PyObject *ex, PyObject *args)

Part of the Stable ABI since version 3.12. ¥4 ex ] args N args.

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

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

FEREDRIN) except* SEIAYSEILE T orig RUHIRINITIR TR, 1M exes 2 h 2455 | A e dl
SN . IR E orig TTREAFTERIRBAL BRI, PARAE except* 4] Pl | K i
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(RMENRA S orig AFEEHW) A= H5 1 Am R (RMENRAS orig MFRBIEN) . &1
T BT K] ExceptionGroup, B UWIREA ZMET| &1 5 W ] None.

3.12 HiHE.

5.8 Unicode &= ¥}5k

AR TR FIME R B C 1) Unicode 4
PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)

BEME: #Ha951 . Part of the Stable ABIL fl]7—~ UnicodeDecodeError X H [l encoding,
object, length, start, end Fll reason ZJ@V: . encoding f reason k) UTF-8 4 ) 450 .

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEME: #a421 A . Part of the Stable ABL 3% [W] 25 5 S 4 W 1Y encoding JE&YE

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
BEME: #a93] A . Part of the Stable ABL 3R 1] 45 5 S X 42 1) object J@ 1k

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 3REUZA € X R W) start JEMEFHREHICA *start. start WK NULL, (3
Wm0, KRR -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 B+45 B S5 X R start JEVEVEN start . ENBHEE 0, KRIEFFRE] -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 E X1 end JBTEFF AR *end. end WoZFIAS A NULL, JE}
IR0, R RE -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 24 5 S8 X421 end JEVEVE N end. EINBFIRIE 0, JemfRE ~1.,

PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
BEME: #ay 5| A . Part of the Stable ABL 1% [ 45 7€ R & X411 reason J@ 1k

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 Y445 E 55 %41 reason JETEIX N reason. F{EIIR[E] 0, ZRIGIHRE] -1,
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5.9 T

AR BRI T —FPAE C 2% EdE T s R B9 07 30, e ORI G 3 R R & . 2
AR AN —E £ KB VR ) Python AURD (S5 & H ShIR EZJLEITIRIE) Wl M EAT. e
tp_call SEHARAE TS ELR Ay 38 R P05 22 DT AL B .

int Py_EnterRecursiveCall (const char *where)
Part of the Stable ABI since version 3.9. ¥ric—/N#VAH) C JZZ% 8 H BI85 AT 1 A7 o
W E LT USE_STACKCHECK, MMM PyoSs_Checkstack () Kkt OS M@ miih . 78
XA T, ERRE— MemoryError iR M IEE(H.
W LB BRI BB T R . AR RS, R E—1 RecursionError Jfik[u—4 3k
T EHMFEILT, MR,

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

TE 3.9 OB IR BORFEWAE < % APL ] | .
void Py_LeaveRecursiveCall (void)

Part of the Stable ABI since version 3.9. 4% ¥ — /{~Py_EnterRecursiveCall (). b &
XfPy_EnterRecursiveCall () WA s 2oy KT BRAE AT — U o

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

IR AT X AR KB I cp_repr FFEFF DI EIAALEE . FERPHRZ AL, to_repr MFEELBEXTSR LA
By Ik BRAEER . DA PIAS BRBCRHRT B 58 U E RE . BRI RUE, XA BRECE C XY reprlib.
recursive_repr () WM.
int Py_ReprEnter (PyObject *object)

Part of the Stable ABL £ t p_ repr SEILAIITL 958 T DARS TG 2R o

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

TSR 3 3] 2 A R ) DO S R R A [ — A 1 RS FEMGIE LR to_repr SEILEE Y. 243R 1] NULL.
AEHAFOL T, R ECRR B M ¢ p_repr SEHLKF AT IEH4REE
void Py_ReprLeave (PyObject *object)

Part of the Stable ABL 25—/ ~Py_ReprEnter ()., W% %44 M ZER Py _ReprEnter () H]
K BAERH —IK .

510 HFESE

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

C & Python &R i
PyExc_BaseException BaseException '
PyExc_Exception Exception Page 58, 1
PyExc_ArithmeticError ArithmeticError Page 58,1
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError | ChildProcessError
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R1-ZIW

C &R

Python Z#R

#it

PyExc_ConnectionAbortedE

rfonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedE

rfonnectionRefusedError

PyExc_ConnectionResetErr

pfonnectionResetError

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 58,1
PyExc_MemoryError MemoryError

PyExc_ModuleNotFoundErro

rModuleNotFoundError

PyExc_NameError

NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedErro

rNotImplementedError

PyExc_OSError

OSError

Page 58, T

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError| ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceEkrror
PyExc_RuntimeError RuntimeError
PyExc_StopAsynclIteration| 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_UnicodeTranslateErrdnicodeTranslateError
PyExc_ValueError ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

3.3 ORI e 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 MHUI T PEP 3151.

3.5 FhRIBE: PyExc_StopAsyncIteration fll PyExc_RecursionError.

RO H AR R R R
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6 TR fE: PyExc_ModuleNotFoundError

N

XL R MR PyExc_OSError:

C & &iE
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

T 3.3 MU B X 26 51|44 8 48 B S 2R
H:

5.11 FREEE LS

IR 1 ifE Python 45 28BS ] LA R4 RAe i, HAFKN PyExc_ Jil 1 Python S &4 FK. X 4EIEM

5& PyObject* KAL EfIHGEEXNS . PUFAIH T &r e f4 5
C &R Python Z#R &iF
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 Hi Ik PyExc_ResourceWarning
i

2 AXAE Windows Hh7E 35 KR E LT HALHLRRT 2 MS_WINDOWS , DASE{RI I E B RH5.
3 R AR A B
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CHAPTER O

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

6.1 IRIERGZHIR

PyObject *PyOS_FSPath (PyObject *path)
B #8935 A, Part of the Stable ABI since version 3.6. & [°] path 75 L4 & 58 H i FR R FE L.
WERZA G2 —A> str 8 bytes X4, Wikl —A 8 Hstrong reference. QIR RLH T os.
PathLike #1, WHEERE 4 str il bytes M EgIfi& M __fspath__ (). FEHMEIT
¥ 5| % TypeError ik [\ NULL,

3.6 B fE.

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

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

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

Part of the Stable ABI on platforms with fork() since version 3.7. TEH3ERES X2 Fil UE £ 35 85 U HOIR S Y R
B HRBOY MAETH T fork () B ARAT AR ek 24 i HERE 0 pR B RiRs R . HUE T X
T fork () MRS

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

3.7 FrR I HE.
void PyOS_AfterFork_Parent ()

Part of the Stable ABI on platforms with fork() since version 3.7. TESEFE4 X 2 J5 B 5L N LIRS R
Bl BERREY SAEVH I fork () BARMIZRNR vl 4 i RE R sR B 2 ISR T, Toie #ERE vekE 2
TR, HEH T LT fork () MRS,
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% . C fork () W H N M4 H FE main” % 42 (pL T main” fi
PyOS_AfterFork_Parent () EUit 2.

3
NN
i
Kk
+
rﬂ‘:&
2
el
4_H

3.7 FhRE.
void PyOS_AfterFork_Child ()

Part of the Stable ABI on platforms with fork() since version 3.7. TEHERESr X 2 )5 F B W fEREZHIRS T
PR R B AHE ] fork () BUTAT SRR T ke Y Bl ZEAE I sR B2 5 e TR g AT,
Sz R L2 M E] Python fRRESRiyTh. HEH T X T fork () RS,

B, C fork() P MY H A man” % 42 (fL T main” #% % %) ¥ #17. X T
PyOS_AfterFork_Child () JRULEANN.

3.7 Fii ke
S

os.register_at_fork () i 7 Van biis i) #iPyOS_BeforeFork (),
PyOS_AfterFork_ Parent () MlPyOS_AfterFork_Child () JHfH H E X Python pKEY.

void PyOS_AfterFork ()
Part of the Stable ABI on platforms with fork(). {EET4M SL2 I B AEME ) RS B A0SRk
U] Python fFREAS W) I R EN 24 7E B AR R T o SR RF— AT i T S0 7 ST 3R 31 i A
W, IR 2 R

3.7 BGE S WEBEiPy0s AfterFork Child () B,

int PyOS_CheckStack ()
Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. 4 REAS #6423 [7] 1R
BB, X —ArFERRE, EAED & X USE_STACKCHECK W] i (H R /&7 A Microsoft
Visual C++ ZRiF25 14552 Windows i A< ), USE_STACKCHECK ¥4 H 2h5E X5 R4 AS W AZTENR
R AR A e A8 I 5 X . 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 [HlI{55 i B4 FHif5 S H A . X2 — X} sigaction () B signal ()
ey B L RER o T ) BRI IX PR AL ! PyOS_sighandler_t @XMWT void (*) (int) Y
PR 4

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t h)
Part of the Stable ABL {55 i W5 S LB AN by & 5] IHBE S AL BRAJAN . X2 — D XF
sigaction () B{ signal () WfjEAREEZE., W EHBERA X EEY! Pyos_sighandler_t
X void (*) (int) MZEALE LG4 .

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

B JCRECR B U B W PyConfig AP DA R RTEfGR AT Python AT FRAm45 16
M PyConfig SetBytesString () %L,

RS AT AE This function must not be called before xF Python 477 #7144 1 2 Bl 4% & H DAL 4
HECE LC_CTYPE iE= X i &Py _Prelnitialize () BREL.

i Jl filesystem encoding and error handler RS —NF 48 . WS IR FRA)AH A surrogateescape 4
AL, R T AR 05 4 RSy U+DCS0. U+DCFF SEF T T4
S AT R AL R AR AT, I ) 2 ] surrogateescape 4 i AL R A SR B SCIT AN 2 iR A &
fiTe
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AR [ — AN [ 2 BE Y i 58 AR 4US) TR HR B 35T, B PyiMem _RawFree () RBEAAE. W
R size A NULL, WRRFHERR T null AP TP AR E AR *size

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

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

R BRGNS A 2 K2, B AR C PEAREIT B .«

WM Py_EncodeLocale () PREORIFFATH 4 o] 7 H7H o

S

PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () BREL,
3.5 FihHhe

e 3.7 FRE A BUAE e H7E Python UTE-8 B3Rl ] UTF-8 Zifits =K.

TE 3.8 iU B PIXE AN SRAE Windows "PyPreConfig. legacy _windows_fs_encoding A2
IR EICRF i UTE-8 ZRfi s s

Char ncoaeLocale (const wechar_| X size error_pos
har *Py_EncodeLocale (const wchar_t *text, t *error_pos)

Part of the Stable ABI since version 3.7. —/> M T FF4F 4L 10 45 88 9 8 K filesystem encoding and
error handler . WA IRACFEFIAR A surrogateescape 4 AL AJA , WIHE U+DC80..U+DCFF i [H Py
P AIRFAF 2Pl A5 5717 {H 0x80..0xFF,

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

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

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

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

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

S

PyUnicode_EncodeFSDefault () flPyUnicode_EncodeLocale () HEL.
3.5 FihHihe

£ 3.7 U AR B R e Python UTF-8 B4R ¢l UTF-8 £ i

FE 3.8 JUCE M BIAEANSRAE Windows | PyPreConfig. legacy _windows_fs_encoding 2]
IR B ] UTF-8 4=,
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6.2 RGiThAE

XA H sys BLRAYZIREN PALE C AUISTIAY TR 8 EATAR R T 24 AR R AR ) sys B
iJ%EI’J%,\ s RIS RN TR ARSI R

PyObject *PySys_GetObject (const char *name)

z;@? fa: x93 A, Part Of the Stable ABL 1R [F]2K H sys BN S name SLE WA T ARAFAEN
R\ NULL, HHASKER

int PySys_SetObject (const char *name, PyObject *v)

Part of the Stable ABL ¥ sys f 1) name ‘ij\j v &R v o NULL, FEIREIL R name XM sys FRibk
IR . TR IE] 0, KAEFEIRETHR

void PySys_ResetWarnOptions ()
Part of the Stable ABL ¥ sys.warnoptions BEE NZHFE. WREWLEPy _Initialize () ZHi
BRI -

void PySys_AddWarnOption (const wchar_t *s)

Part of the Stable ABL I, API ##% 88 Fl T 10 FIEE: W 4N RFIXEPyConfig. warnoptions,
Z: UL, Python #7145 1LBL H o

Bt s SINE| sys.warnoptions. BLEREANIAEPy Initialize () Z FIEYH FH DATE S ek
IEERYI .
3.1 REE &R

void PySys_AddWarnOptionUnicode (PyObject *unicode)

Part of the Stable ABL I, API ##{% 8 F T 10 FIEE: WYY HRFIXEPyConfig. warnoptions,
2 WL.Python #7145 1LBL H .

¥ unicode YsJN%) sys.warnoptions,
WA H i s 8O AT AE CPython SEHL 2 AN A, B R ELAAEPY Initialize () HH)
warnings B FAZHHA M, (H2 255 E1TH E R AR E] 2 PA SR VF ) E Unicode X 4 I A
RERIE
3.1 R E .

void PySys_SetPath (const wchar_t *path)

Part of the Stable ABL [t API % % 88 H F 1 N I &: W24 kK & BEPyConfig.
module_search_paths MlPyConfig.module search_paths_set, 2l Python #7145 1LBL EH ,

¥ sys.path BENHTE path R B ISARALRU I FER TG, S0 A R E T A RIS
ArBRAF (7F Unix 24+, 7E Windows 2% ;) 4rBRIVEEAEF1) 3.

3.11 W E 5.

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABL DA format $iR i HF/FEE S5 AF|] sys.stdout. AEF| KM S, B
kA THEE (WTF3).
format [ 2445 2 A% AL B AT ER B S R/NBREIFE 1000 AT RAE - At 1000 FAT s, ik
FER SO, R, XERE AR A Z BRI %s” #8520 BTN 2400 7 %.<N>s” R BR il
Hor <N> 2 — PRI RATS <N> 5 HAD DA U i KRS Z AR &84t 1000 2715 11 -k
ey . BB %, BRI RN IR RIEe T B A A E T
WHREAE THIR, sys.stdout £2#E%S, CHAIHERS AR EIEN (C)Z9) sidout
void PySys_WriteStderr (const char *format, ...)
Part of the Stable ABL. Z8{l|PySys_writeStdout (), {BYMCNEG AR sys.stderr B stderr.
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void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABL 2&1p) PySys_WriteStdout() 1 50K # i PyUnicode FromFormatV () 3

R B I HA S RHE BB B AR R K.
3.2 Fi e
void PySys_FormatStderr (const char *format, ...)
Part of the Stable ABL 28{0\PySys_FormatStdout (), {HMHEAZ| sys.stderr Y stderr,
3.2 Fi e
void PySys_AddXOption (const wchar_t *s)

Part of the Stable ABI since version 3.7. Itt, AP1 AR B4 T 1ol N IR M4 R AR EPyConfig.
xoptions, Z:ULPython #7145 1LELH .

Bt s fRMT — A -X BRI A B G RTINS Py Sys_GetxOptions () Bk [al ) 24 Fi ik
TS} o BERREURT PAFEPyY Initialize () Z A

3.2 Hi e
3.11 UG E .
PyObject *PySys_GetXOptions ()
BEE: EANBYT| A . Part of the Stable ABI since version 3.7. & [A] 24 7] —X @I 8L, 220 F
sys._xoptions, BAERHRAL, ¥HEM NULL HAH AR,
3.2 FrihtE.
int PySys_Audit (const char *event, const char *format, ...)

GRS R SR BEAL A0S A 84 7. I I 18] 220 B 2R DK R [l SR R B — A S
o

WRE I TAEATE 1, WK formar FHAMSEORM I — DAL AR TTL. B N LS,

fEPy_BuildvValue () H{H S FAFI R . WRWENEA L —DICH, BRI E

—ANITE T . (R aIET N STERE—AEI (2 BT A INEAGE SR BN S B R B

THEE, PRULf el e S B )

YRR # AR FEAF R Y SR Py ssize ¢ RO, Tk E X T PY_SSIZE_T_CLEAN,

sys.audit () 2475k H Python (CHE ) e& EIOH [F] I R AF .

3.8 Fri e

TE 382 MRk BkPy ssize t HT # #NFAF. FEILZHT, 251K RATRer 7 & .
int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

PRIV XS hook T N B EE B8 T HE F-9 3 o AE RN B IR 0] B AE R MO iR el Rl . anskiz

T EZLuiwiatt, BATERMEHE E— A%, it APLIRIN 8 T &4 HE iz 1T Y

Fr e fERERS A

userData G5 25 N TR T4 7 AT RE ARG AT IR T, %485 A N B 42 48 1)
Python JRZS.

PR B AIAEPy_TInitialize () ZHIRCEAHM . WRABATN WIS Z R0, AR
T TIEREAH ] Gl 5| X — M Exception TZALMEIRER I BE (UMb eI
NP .

XA TR B 2 B 2 int (%) (const char *event, PyObject *args, void
*userData), HH args &{FiF NPyTupleObject, XM TR M 2 MM T k% FH 4+
(1) Python f@ s TR 11 GIL SEH H

627 PEP 578 T il A o vH BTN IR . AR AT BS RIS e e b 25 | A =44 0 pR 550 B D0 o
TR E2 A0 WA eRE SR

51 &—A> it $4 sys.addaudithook, APHHAETSEL.

3.8 B fE.
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6.3 TR

void Py_FatalError (const char *message)
Part of the Stable ABL FT Fl—/Ei i iR 4 B RPEHRE . ANSPATEATIERL . B ek FOY 24 (U FE K
W 7] G 24k S (] Python R A GRS DL ARV Bl anx 2 B OB SR i ol 46
1€ Unix |, S AWRIE C %L abort () IR B RZAE K —1 core SUHF.

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

1E 3.9 M H BIE R A AR
void Py_Exit (int status)

Part of the Stable ABL B 4 wiibfe, X¥ WPy FinalizeEx () SR)G - HFRE C BB
exit (status). WPy FinalizeEx () ¥EREHE, B HIRSH#% A 120,

TE 3.6 AR ER: >F H B ZAL A DN 2 P 205

int Py_AtExit (void (*func)())
Part of the Stable ABL YW t—/NH Py FinalizeEx () VE WIS ERE. V8 F 15 B R B0 A& AT
P SHHA IR R, 52 AT AT 32 MEBER . USSPy AtExit () $fiR 0]
05 My, ERFIRM -1 d5Je B 3 B R B 2 e Sl o A S R R R = 2 R0 — IR
1T~ Python 19 PN H B ZAL TR BERR A B 52, A I Python APLR A4 func W .

6.4 SRR

PyObject *PyImport_ImportModule (const char ¥*name)

BWEME: #Hh45]1 B .. Part of the Stable ABL X2 N Py Import_ImportModuleEx () W faifkhiizE
[, ¥ globals F locals Z:%{i% 5 NULL ¥4 level %K 0. 24 name ZEH5—A 5SS (BlFsET—
AL FAER) W, fromlist ZEXSEAFNFR [+ ] BXRER [BUERE A BT 8 G I AEER i R 4 7E H
TR DL SRR AL SR e S 2R AL . ORSERTZ, XTE name SEB5 F@ 38 — AR HE-F#t
Hent g — AN RITER . FEER) __all  AFE Y8 E R TR SO, ) & A pr s
/\ﬁﬁ%ﬂ@%ﬁ%lﬂﬂq; HUZTE AR M IR B NULL H i B — A58 . BT AR MR BN 2 B e
sys.modules HY,

AR X R T

PyObject *PyImport_ImportModuleNoBlock (const char *name)
BEME: #Hey5| B . Part of the Stable ABL Z R HJ&Py Import_ImportModule () W— R FH
5144 o
TE 3.3 O 1EF AR — LA AR R B 2 r I I {HJ2 M Python 3.3 8, H RAEKRZ
VAT RU N TRAIE R DR a2 1K I VNN TSR A GUE SR S [ s

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

BEfa: #agilA. FA—AEE. S NE Python BREL __import_ () IREUSEFEAIA KA
AR MR — R T S AR B E TS, BURTE S AR N NULL 8 —4 5
o 5 __import_ () ML, HIER—AEM TR EEE N iRk mBERE, RIS T
—ANEZS W fromlist.,
FARNCKFRE BN A SE RIS G, 3R Py Import_ImportModule () ARHE,

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *locals,

PyObject *fromlist, int level)

BWEME: #a4 5| A . Part of the Stable ABI since version 3.7. S A—/MHe . 6T IR B Fe AL UL IH
Z:% N E Python B4 __import_ (), PWARNE __import_ () BBV BLeREL.

66 Chapter6. TH



The Python/C API, %% 3.12.0rc3

SRIEHE AR P AR B R R R ARG, BUZTE S ARG Y NULL 50—~
. 5 __import_ () ML, MK —NUN TEHRER EEE T bz BN, BRARGET
—NEZS W) fromlist .
3.3 FrihRE.

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

PyObject *fromlist, int level)

BEME: #4351 A . Part of the Stable ABL Z8{YFPyImport_ImportModuleLevelObject (),
HHAFRA UTE-8 4 A7 4F R 1A J& Unicode X452
TE 3.3 WU AN FHEZ level Sy T

PyObject *PyImport_Import (PyObject *name)
BwEMA: #4951 Ao Part of the Stable ABL X Jjg— M T 24 7] “SF A TRREC BE R ZHHE
H (RRHEE level 2y 0, FIRGEXEA) . BRI 4712 REMECF __builtins_ iy
__import_ () PR XTEWEFF M HIERE T AT A TR FA
R BSR4 X AR A

PyObject *PyImport_ReloadModule (PyObject *m)
B #6951 A . Part of the Stable ABL HEZE— MR 3R [0l —ANF8 ) 95 F AR5 1, B
FAERMIR A NULL I3 B — A58 (TR L PR RS AETE) -

PyObject *PyImport_AddModuleObject (PyObject *name)

BEME: B ABT| A . Part of the Stable ABI since version 3.7. & [8] X} W T FEAMEL 44 BRI AT £
name ZHIE AT AH package .module. WIHRAEFE modules LN G AFiZ 7L, SRR
], WA FAREOI RS A S| modules P, FERIMAT IR ] NULL I B —A> 575 .

i WRBCR SRS A S e WEIREEA RO, VRRHAS 2] A 2SR & . i
HPyImport_ImportModule () B EHIFNEAIE AR E AL, name i HH 552 R E5E
FA A0SR W AN AEAE NN S 1 ) 2

3.3 FrihfE.
PyObject *PyImport_AddModule (const char *name)

BEME: EABY5| A . Part of the Stable ABL Z8{YF Py Import_AddModuleObject (), {HHZFR
4 UTE-8 #if 54 R M A2 Unicode X142, object.

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

REME: #a451 B .. Part of the Stable ABL 4558 — M4 FR (W fEN package .module JER) Fil
—/ M Python SEH5 RS SO SR B P B R EL compile () FREUARDNT S, Indztsidh . iR [ X5 1%
BRI, 805 R & AR AR NER ] NULL 8 — 25 . AR T name
Zx M sys.modules g e, B name fE3E A Py Import_ExecCodeModule () B EIEHET
sys.modules 1, 7E sys.modules PR RFTEEVIHMAIBHOZ G, KRB
A INEATFEHT G2 BT — MR AN (PR ES 1 BT BE 2 L IRT) RS

i) spec_ Ml __loader_ SRR VCEMGE, FoR i 40, AHR spec BN EL 2%
(IR EWE ) BB _ loader e A B NN SourceFileLoader 5L
B,

BB __file  JBPERGBONUEXTRI co_filename. WIRIEHN], AFRE __cached
WA E B F AN BB ERE . S Py Import_ReloadModule () T B EBHAY
T

U2R name 17— AN package .module HYHF RS TR, WATAT I AR QE A LA TIIRA
A

g S|Py Import_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames (),

FE 32 R _ cached_ fl_ loader  WIRBECEHFN. BRIKES N ModuleSpec.,
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PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
B WA #1895 A o Partof the Stable ABL 2{l) TPy Import_ExecCodeModule () , {HUIH: pathname
AN NULL WS AR i __file JEMEMIME.
Z: W PyImport_ExecCodeModuleWithPathnames ().

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

PyObject *cpathname)

B W fE: # by 3| M.  Part of the Stable ABI since version 3.7. |
FPyImport_ExecCodeModuleEx (), {HUNE cpathname A~ NULL N £ 9 & F 55 B X %
W __cached_ fH. TE=AEKEH, XHERMEA—1.
3.3 FrihsE.
FE 32 R _ cached_ WEBECEHIFN . BUIKE SN ModuleSpec,

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

BEE: #Hag5| A . Part of the Stable ABL (T Py Import_ExecCodeModuleObject (), {H
name, pathname F cpathname >} UTF-8 i i5 i 47 ER . N pathname 19575 NULL IR 2223 4R
i cpathname HEWT H FiT 2 T
3.2 B EIHE.
1 3.3 BOE S AR AR HE T i R AR M & ] imp . source_from_cache () SRITRJRERAZ.
TE 312 R EC ANFHEACBRA imp Bk,

long PyImport_GetMagicNumber ()
Part of the Stable ABL 3% [i] Python 7R304 (B pye SCMF) BYBEEL. MBERON MAEAE T 195
SCFRIFF SIS, 4R BN . AR E] -1,
TE 3.3 ek RIGI R EME -1,

const char *PyImport_GetMagicTag ()

Part of the Stable ABL 1%} PEP 3147 #8311 Python 53515 SC {444 1% 0] JiE RARE FAFER . 5107
sys.implementation.cache_tag BN 248 H R AR b ok 200 B AU R AE -

3.2 B fE.

PyObject *PyImport_GetModuleDict ()
BREME: EAGG5] A . Part of the Stable ABL i [w] J T PR ML (H) sys . .modules). HHEE
R AR RER I AL B

PyObject *PyImport_GetModule (PyObject *name)
REME: #8451 . Part of the Stable ABI since version 3.8. 1R [H] 45 B 4 PRI S AL . A0 R4
RFANGR ] NULL HAS BB R WPRA R MOIR 0] NULL FF 3B A R
3.7 B gE.

PyObject *PyImport_GetImporter (PyObject *path)
BEME: #a45| A . Part of the Stable ABL 1k [0t %f—~ sys.path/pkg.__path__ W4 H path
B ERESN R, "HES M sys.path_importer_cache FHLH IR, WHRE M A SEAFE, N
2 JJj sys.path_hooks H R F|—MREALIIZ AL 55 HWE 1 Q02K 8A T i 461 )k
W] None; iXXF4551 FH Jrpath based finder Joi %22 H R B AR A 45 RIGFEAFF sys.
path_importer_cache H1. i&[E— g AL R IHEI

int PyImport_ImportFrozenModuleObject (PyObject *name)

Fart of the Stable ABI since version 3.7. INEZ TN name B GREERE, WIhER M 1, TR ALR
B UGR ] 0, QRAIARAL JRNR [B] -1 H3C B — Al SN BS E U7 8 AR,
i%ﬁﬁﬂﬂjl PyImport_ImportModule (). (HHERILAATA BRFHE - QIRABLRT BT AL KL
WE.

3.3 BN RE.

134 BUEM: _ file JRMERFAFHERER FicE.
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int PyImport_ImportFrozenModule (const char *name)
Part of the Stable ABL. 2 F Py Import_ImportFrozenModuleObject (), {BH.ZHk UTF-8
) FAFER AN /2 Unicode X4 .

struct _frozen

R E AT ORI A5 R E L, 5 freeze THTA BN —E (§SF Python i
EATIRPE) Tools/freeze/), HE X HYE Include/import .h HFF):

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

18 3. 11 BOEH: il is_package FEARMIBHURE R — . BT HF size WO RAIEMIMK

const struct _frozen *PyImport_FrozenModules
AR IR I AE 10— frozen ILRRYEE, PA—PrA M5 NULL sl B RYILRER G
He. %;4@%@%&%\5#, ERTEIR P AR 5= AR T ARy SR ER s A 1)
MREE R AR .

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

Part of the Stable ABL [a) B 1) N BEAEHLR TN —AMEEL . X EXFPyImport_ExtendInittab ()
PEREGLE, AR TCEY R MR ] —1. BRI A8 4K name K5 A, 0 R AL initfunc
VERFES — IR T AR R P UG L R AL . IERENY 24 HEPy_Tnitialize () ZHITH .

struct _inittab
iR Y BT o — A B H I Z5 R K. ik A Python [ 2 J3 1T DRI 26 45 4 14 1) £ 2R
HPyImport_ExtendInittab () &5 DARBLEISN 1 N BT 3% 4544 1A b P A~ Al 51 21
s
const char *name
BRATR, H—A ASCIL gAY 74 Ef o
int PyImport_ExtendInittab (struct _inittab *newtab)
] P B R T — AR, newtab B A DA— D4 NULL fE R name FBERNY 4 H 255 ;
ARPEAE S T RE S EONAFE R . SRR IE] O B AR TE YA S0 T AL 68 PN A7 R 4™ J A B DU 32z [l
—Lo MR, FFAR S NERRGS AT . KB EPy_Tnitialize () ZHIWH .

wm R Python L 7 R ) B B NPy Import_AppendInittab ()
B PyImport_ExtendInittab () WAL Python 4G4k wiE H .

6.5 #¥iE marshal 2 #F

ELERIFE AL C AURDAL B marshal BEHHT AR R B A% 20 P50 A6 5 b oAy 2 e 0T R 4
WE AER P, o5 — LR BT R SO AT . T 7% marshal iy SCPFRA70 LA —
HIBEATIT

ROPAEAEAT R SRR AR O FT e T 3% -

AR SR PR RCRAR URCAR - 585 O BOR I SRRCAR , 565 1 AR SAE SO marshal S84k 3t 2 [ )
TAFH )% 2 JRAR S0 B — R A% 5. Py_MARSHAL_VERSTON #5H] T 4RI SCIFAA%C (47T
PUE A 2)

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

Ft—A~ Long BH value DA marshal #435 A file. X4 HE A value F AR 32 AL TEIEAR
BLIY) Long BRI/ . version FEEHSCAAS KR IAS

SRR AT BRI, FERXFEIL T BB RN W PyErr_Occurred () JEATRN .
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void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
}¢—A~ Python X4 value P\ marshal &5 A file. version 5] A& A .
BERR BT BRI, AEX P OL T BB BN . WM PyErr_Occurred () FEATHEN.
PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

BeEME: #ag5I R . IR — AL value i) marshal FRTEAH) TR ERXIR . version F5 ]S4
FTRRCAS o

PATR B BRSO KA A% 8 marshal A% X {EL.
long PyMarshal_ReadLongFromFile (FILE *file)

MATIF U FILE> X AR [B]—4~ C Long. (] ML R AU REEEN 32 (LF9{E, Toit
AL Long FEBF R/ NI,

KAEFRRIY, RFBCEE M 7 (EOFError) Hak [ -1,
int PyMarshal_ReadShortFromFile (FILE *file)
MFTFFFIF BRI FTLES W AGHCR R ] — A~ C short . (MRS 16 B, it
AL short KRR/,
KRR, R SRR (EOFError) Jfk[a] -1,
PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Befa: #a95l A, MITINT B FILE> XM EATR [2]—4> Python X4 .
KAEEARE, R EE LA R (EOFError, ValueError B TypeError) Hik[H NULL,
PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

BEME: #e9l A. MITH A T EUW FILE* X R B9 Zc 8 i 2% 1] — > Python X4, AN
TFPyMarshal ReadObjectFromFile (), Itk EURE R A FFMIZ S RBCEZ X4, o
W HAG SO BR R AR, DA B 5 AR S R AT DAYE N B 85cs b BRI A S A M SC
PEEH AN o A 240 8 AN 23 PR SO EUE AT PR 2 sl ] I =

KAFARE), IR EESH R (EOFError, ValueError B TypeError) iR [H NULL,

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

BwEMa: #ag51 R . MBS data [ len 4519075 G DX B 1 B [1]— A Python i
o

KA RE), BIREE 4R (EOFError, ValueError B TypeError) JfiR 5] NULL,

6.6 BTSHHMBELE

QIR E C YRR BRI AR, XL B2 A . HEREEAFEG] I extending-index .
X R B AR W ET = A, PyArg _ParseTuple (), PyArg ParseTupleAndKeywords (), DA

JepyArg Parse (), ENVHRHI A% XACF # B RKF ok B0 R ) S 8005 T ok B, 3K 2 Ry 0 60 1 A
[l TR R B R AL AT R

6.6.1 BEITS#

— TR 0 SEE AR EI0. —IMRSUEICHIARANIA A Python X5 EillH 21
FAFEEE B R MR IO . B 7 AIOh, —ANEES y 51 AAR 2 B Gl 0 5 48 e 4
HORAT B — AR S A0 e P ORAYHIA T, NG5 AR ZaRAURAR U0 BT O AR XA
#CEICH Python XFRIA; J5fh= [ WLy C A8kt (I RHAR) 2.
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FHENEEEX

X AR S FVFRE XS G4 OB S 0 AP HE B T ) . ARV EEER AR [0] () unicode S4Bl 5 515 X1
JE AR A
BRAES AU, Zeh @R PAZS LR .
A ZFIME T AR A ER AN G K e 5] C 22
« By M os* FREMH ARSI TPy _buffer G5, XRF8UE T 2 Zob X DA I 2 Bl
Ja XA e b KRNl @ FEPy_BEGIN_ALLOW_THREADS B o R 2 A7 A A8 J0 40 R R /)N ] 8%
BB S i R B KU BRI E, TE ARG AOAL B AR (BT SE R b k3 ) 2 T R

W PyBuffer Release ().

s es,est#, et fll et# G S HEGERE R IX . FEARGEFRAFEE (SATMATERK T IR R) 2 G
RN Py Mem _Free (),

o HAbAEHEZ—A st B H iR bytes-like object, fl bytes, I HZEHXIEM—4 const char
* FgEl. FEZMIZ “BHEAN” IEHT . R XS ) Python XT4ORE L, L b0 S 1 A4 b
W AT BITRUEAT A
AR N R X AT A S A, SR PyBufferProcs. bf_releasebuffer FEUMAA
NULL, XA F BN ] 28X R U0 bytearray, PAMIELE HEENTZ A bytes [ memoryview,
TEXAS bf_releasebuffer BURPASL, WA M TIUEM AN S &G N AT ZEXT L a9k 2 (Flan
EREAXEZWEZMXIER, 30357 — RS E R A i) -

& XTI # AR (s#. y# %), 2 PY_SSIZE_T_CLEAN DM{Ef# Python.h ZHIE L.
TE Python 3.9 JeEFLAUAS |, WIARE LT PY_SSIZE_T_CLEAN 7%, WKESEWRA NPy ssize_t,
A int,

s (str) [const char *] Kf—> Unicode XJ G540 ill— A8 M A7 10 C 845, — AN 848 Im— B 447
T, INFRFRIAE RN TR H A & . C AR O S 45W. Python FAFHAR
REAL AT A IO RIS A Wk f, —4> ValueError F# &85 % . Unicode X 4 4 4% b ik
'ut £-8" AL C FAFE . WK, — UnicodeError BHHT K.

ik XNFEBRKRFEZbytes-like objects, NFARFEIEZ XM RGEMAZTHRE MK C FR7H,
B os FiAABL G PyUnicode _FSConverter () VBN #4LR4 .

TE 3.5 BUE S AT, 24 Python ZEAFHR i 2 T AR null fCHS,5255|% TypeError .

s* (str or bytes-like object) [Py_buffer] X3k E25% Unicode N4 228 28BN 4 . B Nk
WHESE Py _bufrfer Z5MIRME. XHEERM C ERFR T REA & A NUL 5277, Unicode Xif
it rut£-8" GASFEILAL C FAFER .

s# (str, read-only bytes-like object) [const char *, Py _ssize t] 142 s*, RHFET BEIRMET —IME A8y
b R BN CAERT, B2 C EAR IR, BN REKE. R
AIRBAL AR A ZS 527 . Unicode X &l 'ut£-8" Ztdig X4 C 47

z (str or None) [const char *] 5 s Z5{b[, {H Python X} LA fEN None, FEXFMEI T, CIeEHEEN
NULL,

z* (str, bytes-like object or None) [Py_buffer] 5 s* Z5{tl, {H Python X} Z B 1] §E°H None, FEXFiE it
N, Py_buffer 45 buf IR E N NULL,

z# (str, read-only byfes-like object 8% #; None) [const char *, Py _ssize t] 5 s# 25{tl, {H Python %}%
WAREN None, FEXFMELLT, C 4841 E A NULL.

y (read-only bytes-like object) [const char *] XM 2 /F— AN EFATXS QAN — N R 5 A 89 FAFER
() C 8%t EAEEAZ Unicode X4, TR XA AR AT RS XEENE, #

£5|% ValueError J45. exception is raised.

A 3.5 BCEHC: PART, 470 b KA is 2] AR null 75 25| % TypeError .
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y* (bytes-like object) [Py_buffer] s* {755, N$%32 Unicode %1%, Wi arlkmiar i, X2
HERN B Ik

y# (read-only bytes-like object) [const char *, Py _ssize t] s# 25, F325% Unicode Xf%, Higszk
S (bytes) [PyBytesObject *] 3Z3K Python X}% 5 bytes ¥4, AT L. WRZNRA N
bytes Xf G W £x5| % TypeError, CAFRWnPiEIN Pyobject*,

Y (bytearray) [PyByteArrayObject *] Zi>k Python X}4 k) bytearray X4, ANl B 5%, 0
RIZMZEAN bytearray MRMEG|K TypeError, CAERWM AT, Pyobject*,

U (str) [PyObject *] ZizK Python %1424 Unicode X§4, AN TALM . WIRZNTSA N Unicode
XN 25| & TypeError., CASmWM AN Pyobject™,

w* (W[5 G bytes-like object) [Py_buffer] X FAXIEZATATIL I AT P25 G A7 K LIRS . BRI
Rt Py buffer ZIRME . Zerh KT REAATE IR AR null S50 24 280 DX 58 i 0 ) 2 9 2]
M PyBuffer Release ().

es (str) [const char *encoding, char **buffer] s 12, B ¥4 51 Unicode ZAFEANFFE MM IX .
B H AN A i NUL 295 1 2 4 5 0 -

WA AXTERNSH E—MUAER A, HHAUHk const char*, BEf5H—4-PA NUL 44
HTFAF R FR i s X R, B34 8 NULL, XMIEBLS A 'utf-8" 4idigal. 4R Python
TR S E AR &5 | K5 B AR char**; EHE | HFSEHE L N
WA SHOUENERZMIX . SCRRGAE — DS HITa 8 I g as e T4 i .
PyArg_ParseTuple () £ BL—AN B K/NWZE M X, R4 5 15 DL A~ g ap XOIf H
WHE fbuffer 5| X B NS WHERTHEEM G Pyem_Free () KRERE A
AR Z X .

et (str, bytes or bytearray) [const char *encoding, char **buffer] fl es #{[F], & T A ERIGEA
FIFAFERXT G . I, ERE ANSEUE M G728,

es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length] s# 9725, BT 450
Unicode “FAFAEATAFEZMIK . MR es Fib, BEARFEANEHES NUL 47,

ERE=AASH. B MU, FFHALJUN const char*, EFf[1—1 LA NUL 45K K7
PR RS Rs XA AR, B0 8 NULL, XML "ut£-8" A%, 402R Python Joik
PUITEE B A A% I 251 58 . 38— ANSRAUN char**; BT | I BHEEHER BN
SROCRNBEI G X o SCARRFLASE — BRI E N AR T i . 5 =SB 1)
—NRERORE BT AR i b DX R AL

A PR

UN2R *buffer 4517 NULL #5851, WeRECR U R/ Gt X, R340 T ) Bt B2 ) 21 e e X, 5%
B *buffer LA HUHT > BRI A7A% o RN SASTIR N PyMem_Free () DAERE S RERLT BRI LT IX

WIER *buffer 5 9E NULL 4851 (E 0 EMZEMX), WpPyArg ParseTuple () YL EIEN
e X, K buffer_length (IR IGIEMRE N Z M IX KN R, BI-E 9 i BaE 2 H 2 g oh X,
HAIE. WREMXAGEL, FiE ) valueError,

XN BITH, *buffer_length RS B 4 5 45 A NUL B 8E i) K JEE

et# (str,bytes 1§ bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
il es# M, BT AHEREEANFERFRNS. Mk, BIREEANSECE RGN TR
A,

15 312 R v, u#, 2 Fll 24 EPFERPFIEVENT RN TIHAR Py_UNICODE* £miEat,

i
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e

b (int) [unsigned char] FF:{Ef7[%) Python BEEUL N TofF5 IS, F£i#A—1 Cunsigned char.
B (int) [unsigned char] 5 Python ¥ ¥ AU HOF BN AT A E, 776 A C unsigned

char,
h (int) [short int] }f Python B %4£#: 4 C short int.
H (int) [unsigned short int] 3 Python ¥%%%46: 5 C unsigned short int, ANPFT#E A
i (int) [int] 3 Python 3 $%E4 >k C int.
I (int) [unsigned int] *f Python #H(%44i°h C unsigned int, AN T#i G,
1 (int) [long int] X Python #4444k C long int.
k (int) [unsigned long] *f Python #&%%£#:°} C unsigned long, A#Ef7ii .
L (int) [long long] ¥ Python #%#£4°k) C long long.
K (int) [unsigned long long] /¥ Python ¥ %%k C:C:expr:unsigned long-long’, i AFEAT4S K .
n (int) [Py_ssize_t] ¥—4> Python BFI%E4k i —/~ C Py_ssize_ t Python JLR/NEFL,

c (bytes s # bytearray Kk 1) [char] f—> Python #5724, f1—MKEH 1 ) bytes B
bytearray X4, ##tk C char .

5 3.3 I fAVF bytearray ARG
C(str KIEHM D) [int] FF—> Python “FAF, W—MKEEN 1Y str MR, 4y Cint.
f (float) [float] *Kf—-~ Python % S84 E4k C float.,
d (float) [double] —~ Python % 545k C double,
D (complex) [Py_complex] Y§— Python i $iZi B4 l— 1 C Py_complex Python J& 4257,

Hipatx

O (object) [PyObject *] ¥f Python X} 5 (RZALAiEik) fFME]—4 C W R48E . Xk C BFaes:
W S PR AL BT S o XL Bistrong reference Naxif g (BIHESHTHECR&HIN) o AE6E T8 E
WA A NULL,

0! (object) [typeobject, PyObject *] Hf—~ Python Xf GAEA—A> C X5 F54t. XEMT o, H2HEZWA
C 24 55—~/ Python KA itk 25 AN AAEXT R AEGEH ) C A2 & CGRALH Pyobject*).
WA Python XFGORHAT 2R IZEAL, W25 K TypeError,

0& (object) [converter, anything] @i converter FREUKE: Python St 4564k C A8 &, XFELEWHNSE: H—
AR, B CARE ((ERZRAL) pyHbhl, Bl void* . #3 SsRBUKIIF T :

status = converter (object, address);

Horr object R FFHEIL Y Python XTI address &4 PyArg_Parse* AU void* 5. &[HH
status 24D 1 ARFEA I DA 0 ARG R MR IGI, converter BREUN. 245 | & S5 I
il address (] N PRFFARIEMOIR S

U converter 1R[] Py_CLEANUP_SUPPORTED , WIS LRI, &P RES FRR I %
BRE, MM LSRR A BT AT N AE . FE58 A, object Z8045 4 NULL ; H it
ZSEE NULL s L, %S5 NULL , FBE, %S5 NULL (WNSR{E) A NULL address
FRE 5 JERAIENY v () (AR ]

7E 3.1 R ¥ Py_CLEANUP_SUPPORTED #{¥RN.

p (bool) [int] M & AFIME T N E (— A /RIIWD H HARFEER A RIS Y C true/false B
WRFGAFONEE 1, BRNE 0. B2 AE A4 Python {H. 2L truth ZKIEZ T Python 411
(e B R -

3.3 Hge.
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(items) (tuple) [matching-items] X5 057042 Python JP41], BIWKER items T T E. CS
BOLINS N items HAE— NSRS R TT . JPa i rAs BT T e I E .

%1% long” B AL (HUE M th~F- 5 1Y LONG_MAX [RFIETE) Z T RERY, SR A 2 dE4 T3 24 () Y A ) ---

Y5 2 F BN BN BER I A R R 2 e BR AR T (S2Bs b, B SOk C IR

Eedth - ARITTHEOT BE 2 R AEAR A

KA AR ER il — S A A A B RRIR I L. X LRI REH N B R S. BATE:

| FEHHALE Python YK TS EFTE PR . C A8 B 1K) n] S S50 BRI AG 10 M BRI E
— MRS ER, PyArg ParseTuple () AREVFHIAHNAY C 288 (R RL) HINZ.

$ PyArg _ParseTupleAndKeywords () only: FEHIZE Python Z4045 3 HF IS BEENE 58 H] X i+
S8 SE, PTG RS AR PRSI R | B — AR S R
T .
3.3 FrhR e

: WHITHPRET AR B 5 R R RN R RIH B P B % (PyArg _ParseTuple ()
BRELT KR “RIRME” 55

; *%ﬁiﬁﬂ‘]ﬂ%%ﬁ*%ﬁ%; 3T JE AR R AE A A R B BB BT RIS B . = 1 AHEHE

;%;;E‘%f%%ﬁ?ﬁﬁﬁﬂ?%‘%ﬁﬁ Python Xf 55| F#2& NG AEREREN] (REORZBM e 5 Hit

i) |

1% R 253X B8 R B BT I SRl 02 F s A A ER A 2 72 B L s X LU 2 H R A7 A e R ME .

AL, W b e R OTy R TR R, XS A XM, BTNV Z

VERCHE & A R A =L LG

N T AR, arg SRR FEAS A HASARL . HIhf, PyArg_Parse* p#iCrfik [l
HE, BRI 5 5E H 575 . 24 PyArg_Parse* s TR 2K B ICH e th 4 1 2k I
i, 2 R T B H R S X BTN I R Ik b R A RS DR A

&

API B ¥

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABL i — MRS 4L, £XX P SEEERSEALE T A A RTRAE T . 6
iR [a] true; SRk W] false F HL5 | AR 75 o

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
Part of the Stable ABL. fllPyArg ParseTuple () f[E], R EEEZ— va_list BB SE0M A 2
AR SR .

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

)

Part of the Stable ABL 4MH7 4R TS 0R X S5 BRI EEIA RS R BRI B4 . keywords 5
B2 BT BE PRI NULL & B .. S4 FRFERpositional-only parameters, JFEEIHF R[] true; &
AR, B RRR (] false FE5 | KA ) S8

TE 3.6 SR U USTIN T positional-only parameters B3 15
int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject ¥*kw, const char *format, char
*keywords[], va_list vargs)
Part of the Stable ABL. flPyArg ParseTupleAndKeywords () #[E, SR EREZ— va_list 257
ISELTM A 2 PS5 I S AU
int PyArg_ValidateKeywordArguments (PyObject*)

Part of the Stable ABL fi ff 7 Bt v iy % 8 55 2 B 2 F A7 Hhe X A B A0 B
T PyArg ParseTupleAndKeywords () AEMHMIEN T, J5& DN TMEX R .

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

Part of the Stable ABL bR B8 A # “IHIEA R S5 £ X 2L o B0 1Y
METH_OLDARGS Z ¥ f# AT J5 #: £ M Python 3 HiAg [, X N9 4 T8 RIS 1 S 8@ dr, If
HAEFREMRERS P RZERIS BB, EAFHTZE. TR oA TH , SR
ATRER A A H g4k s

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

Part of the Stable ABL. —/NERIEATESIHRBUER, B EFE RGeS a, R
VERFE ML TE 2 10 s BN, 24 7 R B sl 3R R ME TH_VARARGS. A5 5L B S e M 24
VER args tE N5 B RE—T0d . ZICAH K L E K min HRHGE max; min il max
FREAHAE . MO S B AL S R, RSN 20— 81 Pyobject* AR BIWHgEr: BT
FEPAK B args ERIEL TS EATHAEE G A . XN T args K45 AT RIS 00728 R S
e BN Y4B . B R B AT BT IR (8] BT FE args AN A e 2H 54 25 B i 4L
A TCE IR ERAE s WSROI 5 A 7

R — MR BRG], BUE _weakref 555 | B PR ACHS:

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

}

return result;

}

EAM TP PyArg UnpackTuple () e M T PyArg ParseTuple ():

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

6.6.2 SIEEE

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

B fh: #a95| M. Partof the Stable ABL B:F2RMLl PyArg_Parse* siUGRINH2 WA RIKE N TAT
ERAI—AMEF IR B — e R % E SR A AR S DA S DL TR o] NULL; #2Rk [9] NULL )
F5I K

py_BuildvValue () HA—HAE—IICH. HALERHETAHRASPIAEE L AR
oA A ICA . WARAR U F AT RS, BRI None; AIBREMS —MEAFIC, Bkl
A S B ICHNA I AT — X SR . R4S AR A A s ) AR i Bk [ — A K/INA O B 1Y
JCH.

2 WNAF A X B B A S BOE A% 138 R XS 42 i, s Al s# %R0, &8 DR ER 4K
Pt VI Z AL SR XM ORER AR & Py Buildvalue () AN KE]H. Haigid,
RIS malloc () I HXF B NAF S B LB 45 Py_Buildvalue (), YREGRASEEA 5T
FFEPy_Buildvalue () IREIBEF free() .

TR, WG SRR BRI S O N2k BT 2R [F] Y Python X4

R RS [ WAL C Arm (B E4E) f2Al,

TR, §RA, B MESERSE AR h 28 20 (B2 AT, Ws#h). X

Al AR s A AR B A A T sk

s (str o None) [const char *] {fiff] 'ut f-8"' g fF s & 1) C FEAFE 4 Python str X4,
WA C 4545410 NULL, WA None.

s# (str 5§ None) [const char *, Py _ssize t] {§i[] 'utf-8" ig¥; C R R H K F -k
Python str XfR. MR CAfFHfE4 4 NULL, WK EERF R Z00% , If1% 1] None.
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y (bytes) [const char *] X ¥ C FZ/FH 34 Python bytes XJ% . W5 C F4FH 54K NULL,
3z 7] None,

y# (bytes) [const char *, Py_ssize_t] iX£xF C FAFE S HA BERL0 ) —A> Python X§ 4. #ns
FHFE R NULL, DR None.

z (str or None) [const char *] Fl s —#F£.
z# (str 5§ None) [const char *, Py ssize t] Fll s# —Ff,

u (str) [const wchar_t *] $254 |- wehar_t [ Unicode (UTF-16 5f UCS-4) ¥ 28 i X i3
>k Python Unicode X142 . A% Unicode 2 X 35414 NULL, N[ None,

u# (str) [const wchar_t *, Py_ssize_t] ¥f Unicode (UTF-16 5{ UCS-4) ¥ X f H K Bk
{247 Python Unicode xf%a A04E Unicode ZEi X F541 4 NULL, W BER-9E Z M, 33k 1] None,

U (str B None) [const char *] il s —FE,

U# (str 1§ None) [const char *, Py _ssize t] Fll s# —Ff,

i (int) [int] Ff—PNEA C int 46y Python BEETA

b (int) [char] ¥§— &4 C char #:3°4 Python #5004 .

h (int) [short int] ¥/ 7 C short int #4ft4 Python 3&E 4

1 (int) [long int] ¥—/> C long int %k Python B4 .

B (int) [unsigned char] J§— C unsigned char #>5 Python B0 4 .

H (int) [unsigned short int] ¥—{> C unsigned short int §ifi>}y Python #&E%l4: .

I (int) [unsigned int] (f—/> C unsigned int ¥4 4 Python BENT4 .

k (int) [unsigned long] $#—/~> C unsigned long %}y Python B%%t5 .

L (int) [long long] —~ C long long #i>5 Python B4 4 .

K (int) [unsigned long long] }—{~> Cunsigned long long %4>}y Python F&E X4 .
n (int) [Py_ssize_t] — C Py_ssize t ZH%E{l >k Python 7,

c (bytes KJEHA 1) [char] Ff—MUEREANFI C int 4K JEH 1Y Python bytes X4,
C (str KEA D) [int] HR—MMUERBEADTHY C int FHN KN 1 1) Python str X4
d (£loat) [double] ¥f—4~ C double ¥4ty Python i S 4L,

f (float) [float] F— C float ¥%43i°h Python 3% 5 %K.

D (complex) [Py_complex *] $—4 C Py_complex KALERIFEAY A Python &5 5254 .

O (object) [PyObject *] Jiidf A 5% % —~ Python X} 5, (B hHAE—ANFP)sirong reference (H]
HE RN, WA AR 2R NULL 384, A E X2 H e % 2508 i
B TR RE T RE. FIt, Py _Buildvalue () ¥R [ NULL (HA S5 K534, WHE
ﬁﬁﬂi%li{ﬁiﬁ', N &3 SystemError,

S (object) [PyObject *] Fi1 0 #H[ .

N (object) [PyObject *] 5 0 #[H], (H'EAN QI EH Wstrong reference., WIS 2818 S50
F R X AL 1 SR B W AR AL

0& (object) [converter, anything] Wi converter (REUEF anything %35k Python X142 . 1% R ECHE & JH B}
W5 anything (B N 24325 void*) VERHSHOF HIV R E—A~" BrHY” Python X4, s N
RAHERNER ] NULL,

(items) (tuple) [matching-items] F— C A5 Jp 4645 i, Python JGZH HAR35AH [ I TC R H0E
[items] (List) [HIRMICE] KF—A> C 48 87145 il Python F1| 2Rl [F 1 o R B E .

{items} (dict) [HISEMICE] K14 C A B)JFH) 44 p Python 7oL, f—XFIELEH) C A8 BXE
R ATCEFHA T, 5 BIVE R A .

RAE AR AR, Wi SystemError R[] NULL,
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PyObject *Py_VaBuildValue (const char *format, va_list vargs)
BEME: #8951 8. Part of the Stable ABL FlPy_Buildvalue () #[F], SRIME#EZ—A> va_list 2§
B SHONAS 2 W] A B I S .

6.7 FHFBREMSHENt

FHTEUT A AR AL A R i s 1 R K
int PyOS_snprint£ (char *str, size_t size, const char *format, ...)
Part of the Stable ABL #RIEHG X FAFH: format FIFINSEL, i AL size D555 sor. 22, Unix
T snprintf(3).
int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
Part of the Stable ABL A48 X FAFH formar FAE BSHI R va, Fith AT size MR soro 5
L Unix P vsnprintf (3),
PyOS_snprintf () MlPyOS_vsnprintf () W% C HRUEFERE snprint £ () Ml vsnprintf () . B
110 H W2 PRUEER TS 00 N B — 8T8, AR C B eREIA A

WALRERS AR str(size-1] FEIRPIBHRZN '\O' . EANINAE AT size FH7 (UFEAREH '\0 ")
B stro PHPEREERTER str != NULL, size > 0, format != NULL H size < INT_MAX, iHHR
XK E NAFAE T E i b XK/ C99n = snprintf (NULL, 0, ...) BRI,

XLERERIME (rv ) Y4 HEDATT H B AR
* M0 <= rv < sizelf, HHFAREBEIIER v DFRBGAR] sor ORIFERFE strlev] (ER
"\O" FH),
* Y rv >= size W, HHFRSEERIFHAFE—NBEA v + 1 PG KA BRI AT .
TEMAEI T strisize-11 4 '\0"',
s YHrv < OB, " RRERGFHEN. " ERFLT strisize-1]1 W '\0", {Hstr FHRT
SeARE . FERAER TR B TIREF G .
PATF R BRI S 15 I TE R i A HR B B e
double PyOS_string to_double (const char *s, char **endptr, PyObject *overflow_exception)

Part of the Stable ABL FFEFFHE s $4fily double AL, KI5 % Python S . #2545 H
AR T A Python 1) float () MIESFIHEZINTFAFERES, BT s RANKA NI SE R
F o BRI ST T 24 BT HTE X
WAR endptr 4 NULL , FEREANFAFH. 51K ValueError I Hig[H] -1.0 QURFFFEREARZTT
BRI RIS .
R endptr g NULL , RAJBEZ I FAF R -/ *endpt r BB R F8 1725 — DRI F4F o
WERFAF R R BN ZIF AU A R RIE T2, FF *endpt r WE R MIFAFR K, 51K
ValueError %%, FFHikRH -1.0 .
WR s FR— D RRKMARREE MR ABPE (WS, "1e500" EFZ T L2 —1F
FFER) SRISHNSE overflow_exception 2 NULL iR [ Py HUGE_VAL (& M4M442) It HA
WEALM . fEHAMITTH, overflow_exception WZlifi ] —4> Python S Xf4e; 5]k R
HgM -1.0 o FEXPHMELT, WE *endptr FEFEIREZ GRS —NF4F.
WRAEFARIA A R AR M HABAS 1R (HAn— AN R AR ), BB 3G 241 Python 524 HaR 1]
-1.0,
3.1 i iE.

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
Part of the Stable ABI. 5 double val §4i—/Mdi 45 €1 format_code, precision Fl flags ) F4FE o
W XABUARZNTHPZ—, Te", "E", "£',"FY, "g", "G EBUE "ot XT e, SR AF AL
Hige 0. "' ABXIFEE THREREL repr () #A
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flags AT PR RS 4 HABIE Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 & Py_DTSF_ALT s H4H &
* Py_DTSF_SIGN FI/REETER M FAF R I — D574, B val HIETEL.
* Py_DTSF_ADD_DOT_0 FIRMifRI& B i FAFER B AR A B2 — 1 EBEL
* Py _DTSF_ALT FIRMW 7 B ML . MR S M PyOS_snprint£() "#' &
SO
W ptype AN NULL, W& 48 18] i (B ¥ 9 & & Py_DTST_FINITE, Py DTST_INFINITE i
Py_DTST_NAN HJ—4>, 2AZR val @— A REC . TERECT 23R 807

IR PEE N8 1) B B 40 IS AR ER 1) buffer (484, ANARAEA RIS NULL. 8 7 Z 05T
M PyMem_Free () FREHER B HIFAFH .

3.1 FrhHhe
int PyOS_stricmp (const char *s1, const char *s2)
ARG KNG PRI BT 2 KRNGZH, %R E TS stremp () HIH .

int PyOS_strnicmp (const char *s1, const char *s2, Py_ssize_t 51ze)

ARGINGHFRFER R BT 2INGZ o, %R TAE) 35 strnemp () M.

6.8 5

PyObject *PyEval_GetBuiltins (void)

B A3 A . Part of the Stable ABL R [m] 24 i fAT T AR AR 7L, Q2R 24 WA i
IEAESRAT, R Ml AR SR R 2% -

PyObject *PyEval_GetLocals (void)

:;E'Mﬁ 1EN8931 B o Part of the Stable ABL. R [0] 24 5 FAA T i A8 B A 2 L, SR A 24 RiT
TR TR ] NULL

PyObject *PyEval_GetGlobals (void)

uﬁMﬁ FENB931 B o Part of the Stable ABL iR [A] 24 H AT i 42 Jop A8 A 2L, SR A 24 AT Ph
AT IR 8] NULL,

PyFrameObject *PyEval_GetFrame (void)

BEME: AT A . Part of the Stable ABL 3R [W] 4 HI ARSI, A0SR B 24 1 P0F T i D0 32
[f] NULL,

Hig S PyThreadState _GetFrame (),

const char *PyEval_GetFuncName (PyObject *func)

Part of the Stable ABL lI3R func JEBA%0. K@, WEREITHIZFR, FS5WRE] func 2R
ZFR

const char *PyEval_GetFuncDesc (PyObject *func)

Part of the Stable ABL #R1E func [HZEELR IR FE A . IR BUEAFE R E A0, ” constructor”,
” instance” F” object”, 5 PyEval_ GetFuncName () FZEFERE, 45582 func A
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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
YRR LB SEmT, 2R encodings WHIARME, MasblMEE, R EERRRETIR T
BHAE AL

int PyCodec_Unregister (PyObject *search_function)

Part of the Stable ABI since version 3.10. 5 — RS a8 Rk FUOHE S M ESFE. WRIEEH
REBABA, WRMATATHEAE . BIIHRE 0, BTG & —A> 2w FiRE -1,
3.10 BRI BE.

int PyCodec_KnownEncoding (const char *encoding)

Part of the Stable ABL HRIFIEMI 45 72 encoding W2 i AR 1& 15 CAFAEMTR 9] 1 8 0. BERREIE AEAL
I

PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
BEME: #8931 A . Part of the Stable ABL 7 R G i 2§ E A 465 APL,
object f§i [l i errors F & LIRS RAL BT VAL A TE encoding W2l as B L. errors WA NULL 3
ANE R R Gt B e BRI ¥ AR B e W 251 & LookupError.

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

BEME: #8951 8. Part of the Stable ABL {2 B 4 i 28 ELAf#AD API.

object [ [l 1 errors BT & LGSR AL T T VEAL 28 E encoding W RIS A EREL . errors B]PAH NULL 3
TN R G AR 2 BT 22 LR ERIA T . QAR RN B S48 W] 25| & LookupError,

6.9.1 Codec &1k API

TE FHNRELH, encoding FAFER A HIF AR/ NG FRIEA, 3K M5 18 1 AL 2 He g A s 5 U5 B
ERRANEAEUR. WSROI ARG AS . WK CE KeyError JfiR[A] NULL,
PyObject *PyCodec_Encoder (const char *encoding)
BEME: #8495 A . Part of the Stable ABL “H45 € encoding HE— 4 #s BR %L .
PyObject *PyCodec_Decoder (const char *encoding)
BEME: #a931 A . Part of the Stable ABL “N45 7€ W encoding FREL— RS 25 RS
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BWEME: #e4 5] . Part of the Stable ABL “h#5 E 1) encoding $KEL—1~ IncrementalEncoder %f
%o
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BWEME: #He4 5| . Part of the Stable ABL %5 E W) encoding REL—1> IncrementalDecoder %
%
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BRWE: #a4 5] A . Part of the Stable ABL “H#5 E W) encoding 3REL—1 StreamReader T.J K%K
PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BWEE: #8451 A . Part of the Stable ABL “H#5 E W) encoding FREL—1~ Streamiriter T.J K%
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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 {E45 % 1) name 2" FEWHE DAL BE [0 R £ error o 281 R AICRAE — > S Y
A1 E ICIR RS AT ICIA AR I T B HL name 145 7€ ) encode/decode e A I 1 error &
S H % D e TR

Z [ O R L& ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError B{
UnicodeTranslateError i3l ff:Jy W H B HE, FLrh 8 % T47 1 5 4F o 55 F 1 Jo
HAFRP NN W REE (FZS M Unicode 5t *F % T RO B0 sREGENR) o %181 pR %L
WG| R a4 E R S, B R AN S U 51 BRI e e A e, AR — AR g
FERREA, AR I AT 20 B 0O G i s 1A
SR E] O, SRR E 1.

PyObject *PyCodec_LookupError (const char *name)

BEME: #0435 A . Part of the Stable ABL £ RAE name 2 AL A BB JH ek Bk . A R0
Al PAME A NULL, FERCIE 0T R [\ 5% strict” il 4 A0 PR [] 5 R 4L

PyObject *PyCodec_StrictErrors (PyObject *exc)

BEME: B A& H NULL., Partof the Stable ABL 3| % exc 1E R 5% .
PyObject *PyCodec_IgnoreErrors (PyObject *exc)

BEME: #4351 B . Part of the Stable ABL ZIi% unicode £5i%, Bkid4SiRATHIA
PyObject *PyCodec_ReplaceErrors (PyObject *exc)

BREME: #4351 A . Part of the Stable ABL i ff] 2 8§ U+FFFD #:4ft unicode 4% .
PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)

BEME: #4351 A . Part of the Stable ABL fifi il XML 475 | 1 #54t unicode 44 iR .
PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)

BEME: #6951 A . Partof the Stable ABL i} SURHLEL AT (\x, \u FI \U) 4t unicode Zi i 4 ix -
PyObject *PyCodec_NameReplaceErrors (PyObject *exc)

BRWEMA: #9518 . Part of the Stable ABI since version 3.7. {§if] \N{ . ..} % L fF ¥ unicode 4gh%
FER

3.5 B

6.10 3} Perf Maps By3z#;

TE32 SCRFIF6 F (TEEE ARG, A Linux) , @47 0] AR perf map SC# R 4 Python pREXT
TAMRYERE /AT TR UL (B4 perf ). IEFEIBATHOBEAT AT DALE /tmp Hagh B —A 30, Hh s
HLRFAER Y AT AT A B E AR A H o AR D RYHA S I Linux Perf T HLICRS,

£ Python Hr, X 2L APT W] BEAH T Sl S A AL Y AR M
THTERGIX L APL H R BORFHA 2Rl (GIL).
int PyUnstable_PerfMapState_Init (void)

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

FTFF /tmp/perf-Spid.map XM, BIAFECEEITIF, HAIE - MYOEMGELIEL ST A%
X (R E AZEdPyUnstable_WritePerfMapEntry () PUATHY) . H, WA LERAH
WHILREG RF M PyUnstable_WritePerfMapEntry () iXFEERAES — R R IR 1L
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SR O, BIE/FTIT perf map SCPFRIGI R 0] -1, S QUSRI R[] -2, AIfGAE errno
BRI KR 25

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-$pid.map XMFHA—HMAEH . WREZLRLER. THZ2R T —mH5l

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

WG ALB2ZaiMfPyunstable_PerfMapState_Init (), W perf map LM ARFTIF. AL
Yimfag el 0, BRI R S5 PyUnstable_PerfMapState_Tnit () MR RA .

void PyUnstable_PerfMapState_Fini (void)

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

KMpyUnstable PerfMapState_ Init () FrdTHFHY perf map SO, PR FEMERERS < A1
() B T A SR . s, VA% B B s IR, [ T AR SRR S T 4y SR
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CHAPTER /

MERE

AR LS Python XPRACH,, TLiR M, sBATIZ MR R (Filan, PraffEka, =
HIFHNEA) . M RIEBIEAE N, A&7 E—4> Python 5.

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

7.1 HRMY

PyObject *Py_NotImplemented
NotImplemented BB, MITHRICHARIEAHX 4 R G LI .
Py_RETURN_NOTIMPLEMENTED
IR C 1B B ECPIR [0 Py_Not Tmplemented B (B H7#—4>45 i Notimplemented
H)strong reference IR BI'E ) o
int PyObject_Print (PyObject *o, FILE *fp, int flags)
FIEIX R o B30 fp. HARISIRIA] -1, flags S T8 AR ERYFT ED R . H HiME— SRR IE
Uijg Py_PRINT_RAW; IRZHZIET, WS AXRE str () MiAZE repr ().
int PyObject_HasAttr (PyObject *0, PyObject *attr_name)

Part of the Stable ABL U3 o G J@ 1 atr_name, NWR[E 1, EW3R[E 0, XAH2Y4T Python FEiE=,
hasattr (o, attr_name). HEREEEIN.

U EA __getattr__ () fl __getattribute__ () JyykHT & Az i 55 K09k 5 R 2005
MBI TIE S AR, WM PyObject_GetAttr ().

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

Part of the Stable ABL X 5PyoObject_HasAttr () f[6], 1H atr_name ¥i$8E N const char*
UTF-8 #ufib iy 47 5t , MAAE PyObject*,

i fEH __getattr_ () fl _getattribute_ () HIERTEUETEQIZIGET str X5 [H]
KRB R IR 2 . A T M AL PRAC B, T PyObject_GetAttrString ().
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PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
BRWE: #a4 5| A . Part of the Stable ABL. M4 o HiSBU44 N attr_name ()@ 1E. TR B @A,
SRR A NULL, 3XAH24F Python Fik3 0. attr_name.

PyObject *PyObject_GetAttrString (PyObject *0, const char *attr_name)
RWE: #8951 8 . Part of the Stable ABL X 5PyoObject_GetAttr () #[E, 1B attr_name PI5E
N const char* UTF-8 4@t FTr e, M AZ PyObject*,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject *name)
B EME: #ray 5| A o Part of the Stable ABL 38 F ) JE AR IR £, H T ZEBN 41 tp_getattro
b EAERR D (AL TXI5M MRO ) FERIEANIARSE, HAXRM __dict  hafH
ANJE M. IEN descriptors B, FAFF L e T L 0UE M, mARBERRFFNIA T e, RO 2
fil% AttributeError .

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
Part of the Stable ABL Ff X5 o 448 atrr_name [W)JEVEEB R v o RIGH 51 & I RE -1 B2
R E 0 o 3XAH24F Python 154] o.attr_name = v,

2R v o NULL, %@ ST h e S pyobject _pelattr (), {HHERE
BABBRERITR.
int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *Vv)
Part of the Stable ABL X 5PyoObject_setAttr () #H[El, 1B attr_name HE{8E N const char*
UTF-8 Zf )78, A Pyobject*,
MR v 2 NULL, RO, B2 s e e M s pyobject _DelAttrString ().
int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABL 1 I i) JE MU E AR i &L, T IARBIN R tp_setattroff. BIER
Wi (LT MRO HY) AR IAS:, ARIEE], DR HOAE S 017 i b i ol I S8
PEOLSEIT . BN, MR R __dict Wi EBUMER . WRSERRIE o, HNLREG] %
AttributeError kA -1,
int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
WG Rt 5 0 44K attr_name W)@ . FIEHHRM] -1, XAH24T Python 4] del o.attr_name.
int PyObject_DelAttrString (PyObject *o, const char *attr_name)
X5pPyobject_belattr () fH[E, 1B attr_name #$55E N const char* UTF-8 45155 &,
MAE PyObject*,
PyObject *PyObject_GenericGetDict (PyObject *0, void *context)
BREME: #4951 A . Part of the Stable ABI since version 3.10. __dict__ fiRFFIIRE R 00 —Fhild
M. DE 2O T .
PR EGA AT REL B AR R o 1y __dict o M ER A& A NULL AR context. thT itk
BT BERR EOA ML BE AR, BT ATEDT X4 B JE I I Pyobject _Getater () TRES
NS
YR, FFiR ] NULL H3E— R
3.3 Bl IhE.
int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
Part of the Stable ABI since version 3.7. __dict__ iR E R —Fh 8 FHSC . X AN SO iF I
R
3.3 B IIhE.
PyObject **_PyObject_GetDictPtr (PyObject *obj)
R[] —AFEERTRR obj 1) __dict_ WUFREF. WERASEAE __dict_, MERM NULL Jf HABRCE 7
R
T3 o

SRR RO RERE 2O ML BE AT, T DAED X R BRI PRl PyObject_GetAttr () Wl
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PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
BEME: #4951 R . Part of the Stable ABL {fi [fl By opid 487 AR L ol F 02 EI‘J{E, AL
APy_LT, Py_LE, Py_EQ, Py_NE, Py_GT d‘zPy GE FH—A~, RN T <, <=, ==, I=,> 5 >=,
XN T Python ik o1 op o2, HH op 25 opid X WVIHIZHAT . ﬁJZIJJHT lEleiﬁc %1& ES
MR 1] NULL,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
Part of the Stable ABL {ii Ji} thi opid 15 7€ W # AR LLEL of Tl 02 WYME, BAFLAI NPy LT, Py_LE,

Py_EQ, Py_NE, Py GT B{Py_GE EPEI’J*/I\, ARIRTNF <, <= ==, 1=, > 8 >=, KKHRM -1,
ghE LR R R TR W 1, X% 4T Python ik o1 op o2, HH op &5 opid XFh EI/J
BT

- Sa ] ﬁﬂ% ol 1 02 BR—AW%4, PyObject_RichCompareBool () ¥ M2 Nry EO i&k[E 1 FF
NPy _NE&[H 0,

PyObject *PyObject_Format (PyObject *obj, PyObject *format, spec)
Part of the Stable ABL ¥% =, obj {#i Jil format_spec. X % #y T Python & ik &, format (ob7,

format_spec),

format_spec AT PASH NULL. FERCIELL TR AR T format (obj) o IR Ml AR AL 1) F4F
£, RO ) NULL.

PyObject *PyObject_Repr (PyObject *0)
e #6931, Part of the Stable ABL. iﬂ%ﬁﬁ% o FAFERIEA. DR A, S
&[] NULL, 3XAH24F Python 3k repr (o) . HNEMREL repr () .
TE 3.4 JJUH L 12@%5(%?’5@@*’!‘1)%11&?%5%7 FHCABERAS 2 BRI 25 3905 B 1) S o

PyObject *PyObject_ASCII (PyObject *0)
BEE: #9531 A . Partof the Stable ABL. 5PyObject_Repr () —FE, THEME o FEFHFFRIER,
{AtEPyobject Repr () JRIEIMFAFHAUN \x. \u B0 \UHE Ik ASCIUFAF. BORFA AL
F Python 2 11 PyOb ject_Repr () RIEIFF4FH . HINEMRE ascii () FH.

PyObject *PyObiject_Str (PyObject *0)
RwEME: #ag51 M. Part of the Stable ABL TFEXIR o BFAFERIEA. MENNHR I FAFEs, SR
MR NULL. XA T Python 3Rikx str (o) » HHNERE str O A, HIMH print () HEL
P A
T 3.4 BOEHC R EOAE S — MRS, AT ORAS Bk 25 7890 3 i)

PyObject *PyObject_Bytes (PyObject *0)
BEE: #9535 A . Part of the Stable ABL T15BX14 o I F T TEZ. %}QHTL[E] NULL, J{Zhmt&[E
*A?ﬁjp%ﬁ% XA T o A2 BEELNY Python KA bytes (o) . 5 bytes (o) AHEHZ,

BB AW R 0 B ER AR}, 2fil’& TypeError.

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Part of the Stable ABL. {15 derived 255 cls FSHH R B W HIRAEZE, W 4] MR E 0, UnsR o4
IJI\IJ:;BIEI -1 o
WA cls J2TCHL, WX cls AT . AR /DA — AR M 1, 2550050 1, HFZ 0.
IE4N PEP 3119 i, sk cls i _ _subclasscheck_ () ¥, BSw0H ARG E 22000k
e BN, MR derived @AEEBSAE T, WEUSTE cls. __mro__ w1, IRAEHRZ s FJ—4
Tk
i HAENS (B type jwf%ifc%‘élﬁ’bkfﬂ) AR, H, MRATAEGRE _ bases__
Rt (WAURERNTTH) KB RX—

int PyObject_IsInstance (PyObject *inst, PyObject *cls)

Part of the Stable ABL 15 inst /& cls 2580 H P25, WHERE] 1, R ARENER[E 0. fi B4k
MR -1 FFRE— DR
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M s T, ML cls SEATEURN . MR DA VORIRIT 1, 4R 1, AR 0.
1E4n PEP 3119 Jirik, 40 cls #74F __subclasscheck__ () J¥k, Rr0H H ARG € 200K
e BN, R derived 32 cls 1) 52E, AL ERE cls 1— L6
SEBl inst MTVATEIL __class_ JRMERE R HATE.
X5 cls AU E _ bases_ @M (ZEMAAUREEN T KEH IR G RE, K
HAMPLEELL
Py_hash_t PyObject_Hash (PyObject *0)
Part of the Stable ABL 18 3 1R [B] % 2 1 WE 7rH 0. LR 8] -1 . 3% 40 24T Python %iA= hash (o)
TE 3.2 IR IAERY IR R 22 Py_hash_t. XE— P K/NS5Py_ssize t MFERA R SEE.
Py_hash_t PyObject_HashNotImplemented (PyObject *0)
Part of the Stable ABL ¢ —4> TypeError R4§H] type (o) NZhashable Fix] -1, M REAEFF
fit T tp_hash ML I PAFRRINS B, ARVFRA IR A ) RS 1R I B @A IS A X 42
int PyObject_IsTrue (PyObject ¥0)
Part of the Stable ABL %4 o gk h 2 true, WER[E] 1, FHWERE 0, XAH24T Python Fik=,
not not o, RN -
int PyObject_Not (PyObject *0)
Part of the Stable ABL UISHEXT% o #IA N2 true, WM 1, HNRE] 0, XFH24TF Python Fik=
not not o, 95}”\5()[”]5\’53@ -
PyObject *PyObject_Type (PyObject *0)
BWEE: #8495 A . Part of the Stable ABL 4 o N8 NULL B, IRl — 1554 o E’J*ﬁ?{‘HX]LTLE’J*
BN G. MRS, F55| % systemError Jfik[a] NULL, X %[ F Python %3k type (o) . %
PR R B R R B [ strong reference. Sibr_E3A 2/ DR H 6] ﬁt@ﬁz%%&ﬁ@_HPE ()
PREL, S5 RFRE]—AS PyTypeObject* KAAFEE, BRAERTRE—DHsrong reference.
int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WERISRR 0 J2 type KRBT IA, MLREAEZ, BWLRIE 0o WASHHERLME NULL.
Py_ssize_t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)
Part 0f fhe Stable ABL IRERFR 0 S . ﬂﬂ%’ﬁﬁ%‘k o SCRRFPAVMIBLE T, MR [EFF A . A
iR X4 [H] T+ Python ik, len (
Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
R EIXT G o WA T . WS R B LK E, RIEM __length hint () #EATAHI,
)5 M BN . HAERFR Al -1, X %% [A] F Python & ik operator.length_hint (o,
defaultvalue),
3.4 FriBe
PyObject *PyObject_GetItem (PyObject *o, PyObject *key)
B A #7893 . Part of the Stable ABL iR [B]Xf 42 key X} Ni[F) o JTGE, SAER MR E] NULL, X
25T Python ikl o [key] .
int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *V)
Part of the Stable ABL KFXF 5 key BT EIE vo RIGINTG| A 5 # 1R 0] - 15 s R 0, EAH4T
Python i5M] o [key] = v. %R R&MrEL v i05] 4L
int PyObject_DelItem (PyObject *o, PyObject *key)
Part of the Stable ABL. MX§%2 o RN key (MLt 2R IE] -1, 3XAH24F Python iE/4] del
olkey]o
PyObject *PyObject_Dir (PyObject *0)
BEME: #9351 A . Part of the Stable ABL #24T Python 3355 dir (o) . B4 (HERZS) &
EXRRSE AR, R BAENLRE NULL, R SECh NULL, 248 Python i dir (), M
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R [H] 245 locals B4 55 X B QISR A TGS PATHESE , R[] NULL, HPyErr Occurred () ¥
& [7] false,

PyObject *PyObject_GetIter (PyObject *0)

BREME: #8951 A . Part of the Stable ABIL 4[]~ Python ZiA= iter (0) . HXTR SR E—
Pk, WRERMN RO L AR, WREXRAS ., WERMERGREENR, 251k

TypeError , HiR[F NULL,

PyObject *PyObject_GetAIter (PyObject *0)
BEME: #6951 F . Part of the Stable ABI since version 3.10. %[ Python %A aiter (o) . #%32
—A~AsyncIterable X4, H HHIRE—4> AsyncIterator. HEIREIHE—IHENRRE, B

WEARSHGE—A AsyncIterator, FHREIH B . R ZNEAGERER, 25K TypeError,
HiRk 1] NULL,

3.10 Frii e
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)
Part of the Stable ABI since version 3.12. 3REL—"M&101°8 cls R BE ) T2 L€ BRI T84T .

X5 0 WA cls S, 1 cls bl fi Py Type_Spec.basicsize FeAllf . Python Aok
A,

RAEFEVRIT, RS R R F] NULL,
3.12 il Eh g
Py_ssize_t PyType_GetTypeDataSize (PyTypeObject *cls)

Part of the Stable ABI since version 3.12. R s AR B LB N AFE S E KR D,
BlpyObject _GetTypeData () FrikBIHINAER/I,

X RES KT Py Type_Spec.basicsize REIIR/N; AT AZ A XA 5K IRAE (i
5@ T memset () ),

KA cls F T Py Type _Spec.basicsize FefliE. Python AefGArx— S,
BRI, FFCE IR A
3.12 Bk e
void *PyObject_GetItemData (PyObject *0)
i Py_TPFLAGS_ITEMS_AT_END SRHL—48 M Bl 4% H AR H8 4t

SR, CRFE R TR B NULL., A02R o W B Py TPFLAGS ITEMS AT _END W £5| &k
TypeError,

3.02 i
7.2 E A
CPython S FHWTHIA R TRFIHIL - p_call AR

7.2.1 tp_call #pil

W tp_call (RMSEGIEZTIRMM . FOIYEH N

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

—PNHEH N ICHFRRLESE, H—A dict /R REFS4, FKLT Python L5 1y
callable (*args, **kwargs). args* L/ =0y (WwREA L%, 2R —AZALA), 124
RIEH KA AL, thwargs® T VA *NULL.

XALEALE *tp_call* (i} : tp_new Mtp_init AL IESEL
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B 5, Wl Pyobject_call () siaE HABRE ) APL,

7.2.2 Vectorcall {ipi¥

3.9 HR T EE

vectorcall HRSUEFE PEP 590 #551 AR, ‘& & FH eh BCE A 2 B el

YR ARG, an 5w o A2 77 3CHF vectorcall, CPython <3 B [n) T PNHEIE A . 28T, XIFAE—1
TEVERLE . BUAh, S =y R R p_call (AR Pyobject_call (). HIL, —LHF

vectorcall [IZRMMAMEL I cp_call, BLAh, T HMRFIEML, WX SR T AR AR A [ I . HERE
W R R tp_call B NPyVectorcall_Call (). {HS—EHE:

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

I 3.12 U BIYEPy TPFLAGS HAVE VECTORCALL FEFRYEZEH) _ _call_ () W EHIR(E
SNEP B, (XROE N E tp_call, FIWTREMHAT AN T vectorcall B, ) £ LAY
Python fitAH1, vectorcall 24 {94 FI T4~ 7 242w 5 alaSae .

WR—AZEH vectorcall [ *tp_call* 12, AN IZIZH vectorcall . FIT, AN & 2R S50
args JLA N kwargs dict, AR2SEP vectorcall BLI%AH = .

R PAE N B Py TPFLAGS_HAVE_VECTORCALL kR ¥ tp_vectorcall offset HERXI4 45
& vectorcallfunc WA B A% &R SEII vectorcall P . X2 — 8 a1 B AT DAT 2544 B R A 545t
typedef PyObject *(*vectorcallfunc)(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 A CiEHAL, MABESERAGEE @72 H0E. WREASH, XMETAZ
NULL ,

o nargsf SENIESEN BRI gl PY_VECTORCALL_ARGUMENTS_OFFSET JEkR. ZLM nargsf
PAFOE SR L, Wil Pyvectorcall NARGS ().
* kwnames J&—WE IR AR T . TR, B kwargs FUHLAYHE, XL F IR T
FRER (str BHFRMSLH), I HEMLAEME—1. WREA KBEFSE, B4 kwnames 7]
PAH] NULL (3 .
PY_VECTORCALL_ARGUMENTS_OFFSET
Part of the Stable ABI since version 3.12. N3AF vectorcall ] nargsf Z3 P ixE T ArE, W ARFHIE

FF RGBT args | EI’Jﬁ P, args F81A1 0B B PSS 1 (R0 ). #EM T
WAEIR P Z BRI args [-1] FIHE.

XFFPyObject_VectorcallMethod () , XM IRGHINAEZKE args[0] AIREAE T .

Hosi g H o g A AR OR %4 4 B W A7) X R B, wlt fE #E A
HlPY VECTORCALL_ARGUMENTS_OFFSET, X FEMUE fo i 8 W 45 5 5 ¥E 2 25 09 vl 8 I % %
e m AT A G R ARG — A IEETT L1 self Z%5)

B —NERT Vectorcall EI’J X4, i E B AScall APL bR R, A8 A o] B X & — #E
PyObject_Vectorcall () 1B A

#1E:  7E CPython 3.8 W1, vectorcall APL FIAH % 1 5K £ & LA JF 3K N &) & 1y 44 B 48 fit:
_PyObject_Vectorcall, _Py_TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,
_PyVectorcall_Function, _PyObject_CallOneArq, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArg, jlig 4k, PyObject_VectorcallDict PA

_PyObject_FastCallDict WZFRERMAL. [HAFRAIIABIE AN T RILR AT 44 FRA 51 4% o
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BT
T p_call W, #F 1 H & A W 0% 20 CPython X F f H p_call ¥ 47 10 P H & (il

Py _EnterRecursiveCall () MlPy_LeaveRecursiveCall ().

APRUERCR , X ONIE T vectorcall fA3# = 9l F 5 75 75 B .24 {1 ] Py_EnterRecursiveCall F1

Py_LeaveRecursiveCall ,

Vectorcall 3z API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)

Part of the Stable ABI since version 3.12. % 5E —> vectorcall nargsf S22,

&R T

AR S GOERTT 6 S E R ]

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

SR, WA PyVectorcall NARGS pREXDAERERY FE.

3.8 B RE.

vectorcallfunc PyVectorcall_Function (PyObject *op)

U2R *op* AN A vectorcall P (B4R PRI AR SR, B4 02 RN BARSLHIAR SR, Gk ]

*NULL*, 0, R[EFAETE *op* H1) vectorcall BREHEET -
XTERGEE op J2 15 1 vectorcall I A FAL, W PAE LK E PyVectorcall _Function (op)

NULL 52,
3.9 B IsE.

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
Part of the Stable ABI since version 3.12. JE ] * W[IEX % * fvectorcall func, HAVESEF =4

FEH BIPATCLA RN dict TE 45 H

XA R RONA il 5 5

| =

X NEHEE H Tt Atp_call #ifisi2H T te_call M. EAXRK
APy TPFLAGS_HAVE_VECTORCALL iEFRH HEWASEHIER tp_call,

3.8 B .

7.2.3 FHAYER API

A Z AR THHRVEH Python X 52, 4%~ bR K0 23R8 H B M WM U FH WS G2 i SR B9 15190 1T A
tp_call B vectorcall, “Jj TR A e HIBEA TR, i et — NI G AR i) B A% s e 2

TRELTANRIhEE: WS TSSO A TR (E S

R ATE A& (Callable) | args kwargs
PyObject_Call () PyObject * JGEH dict/NULL
PyObject_CallNoArgs () PyObject * -—- -—-
PyObject_CallOneArg () PyObject * 1 4% ---
PyObject_CallObject () PyObject * JGZH/NULL | ---
PyObject_CallFunction () PyObject * format ---
PyObiject_CallMethod () X4 + char* format -
PyObject_CallFunctionObjArgs () | PyObject * S | -
PyObject_CallMethodObjArgs () X% + ZF5 AR ZEY -
PyObject_CallMethodNoArgs () N5 + 24 - .
PyObject_CallMethodOneArqg () N + 4B 1 4%t -
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () ZE + 2R vectorcall vectorcall

7.2.
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89



The Python/C API, %% 3.12.0rc3

PyObject *PyObject_Call (PyObject *callable, PyObject *args, PyObject ¥*kwargs)
BWE: #9518 . Part of the Stable ABL i J]—/~A] & JH 11 Python X% callable, B3 HICH args
Frés ASEL, LA T I kwargs Fir g ) KBTS R

args WA A NULL; WISRAAESHOE M — A2 704 . R AR XS, W kwargs 7T DA
} NULL,

BT IR [ E5 5L ARG — A S5 IR 8] NULL.
XM T Python A, callable (*args, **kwargs).
PyObject *PyObject_CallNoArgs (PyObject *callable)

Part of the Stable ABI since version 3.10. & ]—~0] 8 17 Python X} 4 callable 3 AMH R S4. X
AN S EC ] Python RI i X R e A R0 =K.

IR IS5, AR WOl — A S IRk ] NULL.
3.9 FrihfE.
PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)
PA F—ART R 1 Python X4 callable If My 164 1 ANAIESEL arg A KETSEL.
IR IS5, AR WOl — A~ S IR [l NULL.
3.9 FrihRE.
PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)

BWE: #9518 . Part of the Stable ABL ] —/~A]1E JH 11 Python X% callable, ;A ICH args
g S WARAEEAL ASEL, W args WTPAH NULL.

BCEIIF IR B AR R WOl ) — > 8 i [8] NULL.
XEEMT Python FiAH callable (*args) .

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

BEME: #4935 A . Part of the Stable ABL 8 J]—>0] 18 11 Python X142 callable, iy o] A5 H & 1Y
CBH. X CEHMHry_Buildvalue () NASHIRE N FAFE K dfiik . format W] PAH NULL, %
TNEEA PR MET S

IR A5 A 2R I — > S -k [A] NULL .

XA T Python F3Ax callable (*args) .

WHEBMRIRRAEA Pyobject* B4, Wpyobject_CallFunctionObjArgs () j&H HREH)
privEE

e 3.4 R MG XA format ZZBLEM char * i,

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

BEME: #Hey5|H . Part of the Stable ABL I obj %15 44 Ky name {) )7 I FEAHT ] AR B C &
o X C B Py _Buildvalue () M FARFEE IR N M4 i — o0l

#ICATLAS NULL . FOoR REIML S 4L
SRR IS5, AE SRR — A58 IR [l NULL.

X H Python Fik= obj.name (argl, arg2, ...) 22—,
WYERBUIRAR Z AL A Pyobject* 244, WPyoObject_CallMethodObjArgs () 42 FEHH K1
.

TE 3.4 JRFE PR The types of name and format were changed from char *.

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)

BEE: #a931 A . Part of the Stable ABIL i il—> Python W] il i X4 callable, Ffi75 ] 28 5 & /Y
PyObject* 4. XESHEPA NULL 2 )5 n] AR B IE S i 34000 .

IR [ E5 5 ARSI — A S5 IR 8] NULL.
X HI Python ik callable (argl, arg2, ...) 22—,
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PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
BREME: #8951 A . Part of the Stable ABL i Jf] Python X} % obj FHI—i51H), HAHEZFRH
name ™1[7) Python “FAFR X451 . BERFMPH Al AR Pyobject* SN . X LESHUZ DA
NULL 2 J5 ] 2850 T S TE S FE )
SR R AR FEJR WOl — A R ik [a] NULL.

PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
VLT Python X4 obj AT RIS FEITBEL, Hfrdr 4 e name i) Python - F it
R4
IR 2R A Rl — A 3k [n] NULL,
3.9 B I HE.

PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
P Python XF52 obj W) — NI iEIF M AN S8 arg, A 545K R name H11¥) Python =
FFERRTR A .
IR IR, AR R WOl > 8 R 8] NULL.
3.9 BT HE.

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

*kwnames )

Part of the Stable ABI since version 3.12. & il —/~ 0] & 1 B9 Python X} %2 callable, B 75 0 5 %
Hvectorcallfunc #i[El. WER callable 3 Fivectorcall, W)'E 4 H 28 A AEAE callable F1 1] vec-
torcall pR%K.
IR ISR AR 2R WOl ) — > S R 8] NULL.
3.9 B HIHE.

PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwdict)
P callable F ¥y ts S e vectorcall Pl Pl i 58 SAHIRI AL ESHL, (Hmn A kwdict TE 3
B A IAEFSEL . args BRAUR HAD A 07 B 250
TEACAE N TR R ML, ESFRZEIAT RN SR R, MR By 4 e T C &A1 %
TSR, (AEA VRO ESE T R AR

3.9 B

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

Part of the Stable ABI since version 3.12. {#i ] vectorcall & 18 & 3 18 — . 7% FR DA
Python “F4FEf name WIE GG . VR 5 ¥EIIXT G0 args[0], T args XA args[1] FF 45 3ER 4 M)
RIS E. WG ANTD— MBS nargsf HAFE args[0] FE N AL ESHIOEE, W
Hoargs [0] WE T REBLIG I A WA BN | PY_ VECTORCALL_ARGUMENTS_OFFSET, XS
BT AMgAEPyObject_Vectorcall () WIHRFEALZ A

WRRX R AA Py TPFLAGS METHOD_DESCRIPTOR HFE, 1 BRECRF I T AR 40 58 1 7 VE N 4%
AGEHENY args vector VE NS5k .

IR IR [ S5, AR ORI — A~ 57 IR [u] NULL.
3.9 B

7.2. FERHIY 91



The Python/C API, %% 3.12.0rc3

7.2.4 @A%E API

int PyCallable_Check (PyObject *0)

Part of the Stable ABL HfiEX 5 o & MG IR ARG R 1, HADAE SLak[e] 0 o i
A BREON 2R R I

7.3 ¥l

int PyNumber_Check (PyObject *0)
Part of the Stable ABL HIRXIR o $RAEF R, RMIE 1, FHNGREE. XA KL 28 R
1E 3.8 JCEH: AR o R— ARG IBEIR M 1

PyObject *PyNumber_Add (PyObject *ol, PyObjecI *02)
BREME: #rag5) A . Part of the Stable ABL 3R [W] ol . o2 AHMIBYLESE, WL, R[] NULL. 24y
F Python £k o1l + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
BwEMA: #e93| A . Part of the Stable ABL j&[1] ol J§ 2% 02 (I45R, WIRKN, & NULL, ZHT
Python 1A 01 - o2,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
BEME: #a93) . Part of the Stable ABL 3R [A] ol . 02 MHFMILESL, WNSRAN, IR [F] NULL. 25/
F Python #£iA 01 * o2,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)

BEME: #ag5]l B . Part of the Stable ABI since version 3.7. 3R] ol . o2 AR TRVERIZE R, WSR2
W, R[] NULL. 28T Python A= o1 @ o2,

3.5 Frihse

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
BEME: #6495 A . Part of the Stable ABL 3R [1] ol [§:DA 02 18] FEUEHME, MR [R] NULL, X4
#rF Python FEikz o1 // 02,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
BWEMA: #He951 8 . Part of the Stable ABL R[] ol B§:PA 02 WIBCFHE S HITRME, 555 M)z 1]
NULL. JR[aIfY & SR R 3R O SO 3 (DU A e DA b PR B 2 s B 58K
UK BT ATE AR A ASBER R [0l — AP (B MRS T Python ikl o1 / o2,

PyObject *PyNumber_Remainder (PyObject *ol, PyObject ¥02)
BEE: #He951 8 . Part of the Stable ABL 3&[1] ol DA 02 142 4%, MR LM, RE] NULL, %
#rF Python Fik= ol & o2,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
REME: #0493 A . Part of the Stable ABL. 2% N B KA divmod () » HNSRZKL, R[] NULL, %4y
F Python FiA3 divmod (01, 02).

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

BEME: #6931 . Partof the Stable ABL 555 P & bR ST pow () » WIS, 3R] NULL, ST
Python H1f) ik pow (o1, 02, o3), HH o3 E0[HEH. ﬁﬂ%%”ﬂﬁ 03, WFEME APy _None
VERACE: (An5RA% A NULL 2 S80S N .

PyObject *PyNumber_Negative (PyObject *0)

BEME: #FHey5] . Part of the Stable ABL iR [0] o FTA{E, ARG, iRF] NULL . 54T Python
Fih o,
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PyObject *PyNumber_Positive (PyObject *0)
BEME: #8935 . Part of the Stable ABL 1k [0] o, IHZIK, R[A] NULL . ZE{/rT Python Fik=
+0,
PyObject *PyNumber_Absolute (PyObject *0)
AN affré’J ? | . Part of the Stable ABL i& [ o FJZEXHE, AISRKNE, &[0 NULL. 54T Python
353 abs (
PyObject *PyNumber_Invert (PyObject *0)
BEME: #raY51 B . Part of the Stable ABL &[] o B EU G ISR, WK, &[0 NULL. 4§
#rF Python FEik= ~o.
PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
HBEME: #4951 A, Part of the Stable ABL iR [1] o] /5% 02 AN HURIGIIZEE, WSR-S0, 3R [A] NULL,
ZEMT Python ik z 01 << 02,
PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
BEME: #6495 A . Part of the Stable ABL 3R [8] ol f5%% 02 ASHUEFG RS H:, TR %K, iR [H] NULL
o T Python Fak o1 >> 02,
PyObject *PyNumber_And (PyObject *ol, PyObject *02)
BEME: #8495 B . Part of the Stable ABL & [0] ol 1 02 “¥i5” BUZEH:, WM, i&[FE NULL
o ZT Python ik o1 & 02,
PyObject *PyNumber_Xor (PyObject *o1, PyObject ¥02)
BE i #Ha431 B . Partof the Stable ABL 3R 0] o F1 02 “FNFE WI4EHR, MR LN, &\ NULL
o ZHT Python EiER o1 ~ 02,
PyObject *PyNumber_Oxr (PyObject *ol, PyObject *¥02)
REME: #8495 . Part of the Stable ABL 3R [0] o 102 “$isl” BYZER, %M, IR [E NULL
o T Python Fikx ol | o2,
PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject ¥02)
BEME: #8495 A . Part of the Stable ABL iR&[8] ol . 02 FIMPYEEE, WR %L, iR[A] NULL, 24 ol
SCRE, XANERE M E s R . S0 T Python i541] o1 += o2.
PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
BWEME: #8951 8. Part of the Stable ABL 1&[0] ol . 02 fHIKIISES, A0SR, &M NULL . 24 of
S, EANE AR S ISR . ST Python i) o1 —= o2.
PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *¥02)
BRWEME: #He95| A . Part of the Stable ABL &[0 ol . o2* fafeaysE R, 4o R KM, B ‘NULL., %
*ol SCRFIS, X MBR AN EMAELER . S0 T Python i4] o1 *= o2,
PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject ¥02)
REME: #8495 8. Part of the Stable ABI since version 3.7. i&|8] ol . o2 A METVEGIZER, WHR
KM, IR NULL o 24 of SCRPlY, IXANEHE EEM BSR40 T Python i541] o1 e= o2.
3.5 Frihse
PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject ¥02)
BEME: #9351 A . Part of the Stable ABL iR [8] ol [ DA 02 G FEERLE S, WiR &L, &
NULL. 4 ol SZHpl, XAEH BB EMAER . 0T Python i) ol //= o2,
PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject ¥02)

BEE: #eg51 . Part of the Stable ABL R[5 ol DA 02 WIBEAER AT RME, BB R H]
NULL. R8I 2" IEAUE” B A —db 677 S 5 Sl e A nTRE A BEhRS i s T A S8k
I BRBICRT DATE A AN BE B IR [1] — N0 8. B BETE o] RIS RabhdT. HEREEA
F Python {£4] 01 /= o2,
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PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
BRWEE: #Ha951 8 . Part of the Stable ABL &[] ol [&DA 02 F52NM 480, WAR LM, 1R[A] NULL, 24
ol SLFRI, XAMEF EHEM M EMAAER . %M T Python i) ol %= o2.

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject ¥02, PyObject *03)
BEME: #a95] A . Part of the Stable ABL 52 [ N B pREL pow () » AR, R[] NULL. 24 o]
SRR, XA IZHEEM I EEFEIR. 24 03 @Py_None Itf, SEfi T Python ififi] ol **= 02;
A5 MM TAE R LB AR AFL2RAY pow (01, 02, 03) o WIREZM o3, MFte Ary_None (f%
A NULL £ 3BERE N ) .

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject ¥02)
BWEE: #8951 A . Part of the Stable ABL R[] o Z28% 02 N HUAF G INZE R, WMy, iR M NULL.
Yol TFEH, XA IBEEEME N E LR . S0 T Python iB4] ol <<= o2,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Bea: #a95| A . Part of the Stable ABL iR[u] of £7%% 02 INUFFFIIEER, WIRAKM, &[] NULL,
Mol LN, RMBHEERMENEMFLSR. SMT Python iFh] ol >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *¥02)
BWE: #ey 5| B . Partof the Stable ABL J{{INBHR[E] ol Fl 02 #0757 IUL5 5, KRI IR [B] NULL,
TE ol SCRPRIHE FZIRIERF RehAT. S5 Python i) ol &= o2.

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject ¥02)
RWE: #He95] A . Partof the Stable ABL IR ] o 1 02 #7 B8 455, 2 iR ] NULL.
1 ol SCRFRIE MIZEAERF R3eIAT. 405 Python 4] o1 ~= o2.

PyObject *PyNumber_InPlaceOr (PyObject *0l, PyObject *02)
B #FHH4 3] B . Partof the Stable ABL SR B o 1 02 7 #AL5N” BYZ5E R, SRR [B] NULL,
1 o SCRFRIRIR TR/ RaeidT. 4T Python iFf] ol |= o2.

PyObject *PyNumber_Long (PyObject *0)
BEE: #eg3] B . Part of the Stable ABL SR [A] o ¥ BT R )G 4558, Je st iR 1]
NULL, Z4F Python 33k int (o) .

PyObject *PyNumber_Float (PyObject *0)
BEME: #eg5l A . Part of the Stable ABL AT IR 0] o BE46 M S0 RG4S, 5 W Est & [[]
NULL, ZF Python #ikz{ float (o).

PyObject *PyNumber_Index (PyObject *0)
BEME: #8951 A . Part of the Stable ABL IR [A] o #5454 Python int 287 525 R IR
[l NULL #5| % TypeError &,
16 3.10 JRCEH: 45 R B2 N int KA. FEZHIAY, GPRFBEN int 1YT2RAYEH.

PyObject *PyNumber_ToBase (PyObject *n, int base)
B #a9 5| Ao Part of the Stable ABL iR [H[ 385 n #6300 B DA base iy HEEW) FAFER IS IS5 R . iX
A~ base ZHRLAIE 2, 8, 10 8 16 o XFTHAL2, 8, B 16, & mIF)FRFERRF 7 _ERAbR IR
"0b', '00",0r '0x" . WIR n A Python H )RR int 287U, wiSEiE L PyNumber Tndex () ¥E
et U AL

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABL HIR o W] DAREAREA— D BEHMLR ] o Fe )l Py_ssize ¢ {H. AR
9&[}\[5{ ) mu%% I ﬁg/l\j%‘ﬁ#ﬂglﬁl -1,
U2 o M LAGEEAS A Python (1) int {H{HZ2 A A Py_ssize t HW 5] % OverflowError, N
exc ZHCR NS KB RERE B H N IndexError 8 OverflowError), M exc A NULL,
YU S5 % 2 A B ELAEL > A0 SR O 8RB O PY_SSTZE_T_MIN M /£ A IE B KU ek oY
PY_SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. &1 1 H15H o B— KT [#E (B nb_index Fli (i IH 73|
tp_as_number Z5H{A), BEETEHAMEI NIRE 0. MR Z S RIHAT
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4 FE5IiY

int PySequence_Check (PyObject *0)

Part of the sible ABL ST GR E TRES N R ] 1, 75 ] 0. W T A
__getitem__() Jr¥AIY Python JSiR [ 1, FRIFEAN]Z dice W72, MA@ RO T Lk

B 1% ﬁ%’éih@ﬁﬁ%*ﬂ!o LB B 2 AT

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
Part of the Stable ABL J{ZI IR [B] P41 it *o* BXFG4L, JIMN R[] -1 . #0247 Python ) Len (
Fih

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
BWE: #9351 A . Part of the Stable ABL {INBHR[E] of F1 02 WPFEE, RIEEHR[E] NULL, X4y
F Python FEikx 01 + 02,

PyObject *PySequence_Repeat (PyObject *o, Py_ssize_t count)
BEE: #eg5| B . Part of the Stable ABL 1R [B|[FAX1 5% 0 TR count IRIILER | SRR IR M NULL,
XEEMT Python £k o * count,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject ¥02)
BEME: #7695 . Part of the Stablc ABL IR [E o F1 02 WBFEE, RIEEHR[F] NULL, £ ol
SR TR FOLSER. %6 T Python £k 01 += o2.

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
BEME: #Hh4 31 B . Part of the Stable ABL Return the result of repeating sequence object pim)=2ilhoE

o T count WIHEEHR, RIMETIRIE] NULL, 1E o STRFIH L N BAES RS2, X&) T Python
#%iE5R o *= count.,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t 1)

BEME: FHhy T Jﬂ Part of the Stable ABL 1R [1] o H{EE i S I0E, KRIYIIR A NULL, X4%EMT
Python A o

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

REME: #8495 B . Part of the Stable ABL iR [0l JFEH N4 o 1y il 3 i2 (Y1 A, £IEHHR A NULL, &%
ZMTF Python A o[11:12],

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
Part of the Stable ABL FFXF 4 v I {HZS o 155 i SoCHR . RIGHF 5 R H IR E -1; pEE R m
0. XAM2YT Python iEH] o[1] = v. ILEREL RATAERT v 951 H .
WA v o NULL, JTRGEMER, E2HArEC s By Sl PySequence_Delltem().
int PySequence_DelItem (PyObject *o, Py_ssize_t 1)
Part of the Stable ABL JHFRAT4 o BY26 i 50K . RIMHFRIE -1, XA T Python if/#) del o[i].
int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t 12, PyObject *Vv)
Part of the Stable ABL ¥ 5% % v WKEA FF 914 o #IM il ¥ i2 §1) . A4 T Python i)
o[il:12] = v,
int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_ti2)
Part of the Stable ABL HFEFIXI 4 o M il 3] i2 (). 2Rt 1E -1, 3XAH24F Python 154
del of[il:i2],
Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
Part ofthe Stdble ABI IR value FE o WP L ILAREL, BB [F{HE o [key] == value WEEE.
R HR X A4 F Python A3 0. count (value),
int PySequence_Contains (PyObject *o, PyObject *value)

Part of the Stable ABL #7E 0 BB value, WNE o PIYFE—TZET value, WIRE 1, FWRME] 0,
HEERE, BRI -1, XAHY4F Python £k value in o,
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Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
Part of the Stable ABL iR [H|25— &5 *i*, HFf o[i] == value. H45m}, i8] -1 . #424F Python
M o.index (value) Fih=.

PyObject *PySequence_List (PyObject *0)
BEME: #e471 A . Part of the Stable ABL iR [a]—PHFxt 5, HNA 5P ST RS o M,
IR ] NULL. 3R [ 8RR R — TR SR . X SR T Python ik 1ist (o) .

PyObject *PySequence_Tuple (PyObject *0)
BEME: #eg71 8. Part of the Stable ABL iR [a]—ATodixt g, HNA 5P EHRSR o M,
RIGI R ] NULL. 402R o Sy, WPRRR I —ANErR 51T, AR o0 R 60 A 2 i N 2 F
— A IeH . X EFFT Python Riki tuple (o) .

PyObject *PySequence_Fast (PyObject *0, const char *m)

BEME: #9531 A . Part of the Stable ABL R 73 8 n] 1 XT R o E N FHA PySequence_Fast*
PR T FH B SR ] . MR AN 2 PP s nT kA 4, WG]k TypeError -4 m VEHTH
B . R M NULL

PySequence_Fast* BRI Z A X%, 2R MBS EBE —ANPyTupleObject
B PyListObject FFHIEVIN o MR T .
YE># CPython fySEIRANTT, 4R o AR —FHEFFR, ERpE RN

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
1E 0o HPySequence_Fast () i8] H o Ak NULL f91E 0L FaR ] o KB, A DLEFE o L
HlPySequence_Size () FIREBUK/N, HEPySequence Fast_GET _SIZE () M3 B HRA N
BRI AMRGE o SHFFRE T4 .

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t 1)

BEME: A5 A . TE o HPySequence_Fast () IR H o A NULL, HH id ZER5 LR N
THOL R IR o 5 i ST EK.

PyOb/'ect **pySequence_Fast__ITEMS (PyObject *0)
& [n] PyObject $5F IIICEEAH . ik o HPySequence_Fast () #&[A H o Rk NULL.
TR, MRS R RE RN, TR/ Wl v] BE S FHTE (i items K2 P, AU7E 7 91 Je ik By B 3
Hh (BRI H R
PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

BweME  F e 5| A . 1R o HEE i SO R EUE R IR B NULL, BWIE Sl Py Sequence_Get Item ()
PR (HEARSHKE o PySequence Check () B NEM, MWAEX TS AT,

7.5 BREHHN

%N PyObject_GetItem()., PyObject_SetItem() 5PyObject_DelItem(),

int PyMapping_Check (PyObject *0)

Part of the Stable ABL. ﬁn%ﬁ%&%ﬁ@ﬂﬂ%% PP SR R LR IE] 1, ARIGRIE 0. EERER N
7@ __getitem_ () J5{AMY Python ZEiRk [l 1, PROMAEEH 1 DU T Toikmf I SCRMb i SR 2
PRI, émmmﬁ

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL J{IJINR WX R o HHEEAGECE:, JRNEIFRIE] -1, XA 4T Python ik
len (o).

PyObject *PyMapping_GetItemString (Pvaject *0, const char *key)

B #a95| M . Part of the Stable ABL X 5PyObject_GetItem() FH[E], B key #iI5E N
const char* UTF-8 4T R, ﬁ'ﬁT,—qg PyObject*,
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int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
Part of the Stable ABL. X 5Pyobject_SetItem() #IF, 1B key #i155E } const char* UTF-8 %
AT, WA Pyobject*,

int PyMapping_DelItem (PyObject *o, PyObject *key)
XEPyobject_DelIltem() H—1 5% .

int PyMapping_DelItemString (PyObject *o, const char *key)
X 5pPyobject_bDelltem() A, {H key #iF5E N const char* UTF-8 4itG 5T, MAE
PyObject*,

int PyMapping_HasKey (PyObject *0, PyObject *key)

Part of the Stable ABL QIR G HAT 8 key WHRIH] 1, FGERM] 00 3XAH4 T Python #ikH key
in o ° ﬁt@ﬁlé\%%ﬁkyjj}h«ffﬁo

Wk (A _getiten_ () Jrik I ARARN AR BB 2NE . AT 4 0 AL,
M PyObject_GetItem().

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

Part of the Stable ABL X 5 PyMapping HasKey () #[a], {H key #{35E } const char* UTF-8 44
WA, MR Pyobject*,

i AW __getitem () HIESAIEIIGES str XF5 R A ) T R0 20 . AR T 2
MG R, W PyMapping GetItemString ().

PyObject *PyMapping_Keys (PyObject *0)
BEME: #8971 Ao Part of the Stable ABL IR}, RIS o HIEERISZR . JRIGRH, 2R [ NULL,
T 3.7 WOE N AEZ R, ek 0 m] — 431 R e .

PyObject *PyMapping_Values (PyObject *0)
BwEMA: #95| H. Part of the Stable ABL I, iRIEIX}4: o FIKMEINANZ . M, 3R [F] NULL,
T 3.7 BOE M FEZ BB, ek 0 ] — 451 R i e .

PyObject *PyMapping_Items (PyObject *0)

B #a951 A . Part of the Stable ABL JRIIRT, RN o A HWIHR, HpENEHZ
ML EEE I TC . R, R[] NULL.

1E 3.7 BOEH: FEZ AIRAS T, BUeR R (o] — 31 R socdl.

7.6 ECERHW

AT AR

int PyIter_Check (PyObject *0)
Part of the Stable ABI since version 3.8. U5 Xt % Return non-zero if the object o W] DA # ZC 4= (&
fhpyTter Next () WhIRPIHEZRAE, HWHRE 0. HEKELE S BINIT.

int PyAIter_Check (PyObject *0)
Part of the Stable ABI since version 3.10. Q%14 o 24t T AsyncIterator P NR I AEZ(E, A
MR 0. BEEREUR & S AT .
3.10 Hif I RE.

7.6. XMW 97



The Python/C API, %% 3.12.0rc3

PyObject *PyIter_Next (PyObject *0)
B EMAE: #7895] B . Partof the Stable ABL M iEU#% 0 3R 8] F—AME ST R W [ Wi Py Tter Check ()
AR (FFERH R ATk ) o WA BIRAE, WERE] NULL Hf BN E R . W
ARG H B A4 TR, AR ] NULL I HAZ 3 58

FOREREGEME A DEER, C AU MA%E R AR

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

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

}

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

/* release reference when done */
Py_DECREF (item) ;
I3

Py_DECREF (iterator);

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

}

type PySendResult
T REPryTter send () WARRGIRIBEEE.
3.10 i fE.
PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
Part of the Stable ABI since version 3.10. ¥ arg (%5350 2s iter. 1R [A]:
* PYGEN_RETURN, HPREMZRIIAIE. RIEME LT presult Kkl
* PYGEN_NEXT, HQUARIEMALFA ARG . ERAE LT presult Rz [ .
* PYGEN_ERROR, UISREMRERGILFH NG presult 24514 NULL,
3.10 BRI BE.

7.7 Gl

£ Python Hi ] {ff JI] — LEXJ G o A0 20X IR 2 N AF R SR 22 o 7 ). RN QAL N B bytes il
bytearray PAJ—2840l array.array UFFRYY REIRA . 25 =J7 R al RES 0 THRFIRIN H 0910 E LE
ITACHIZAL, BT B R FEREE T4

EARIX B IA g B — AP H CRYTE S, (HENTRA dil AR A7 Gt IX SR L [FRAAIE . A
BEIEOLR, A B E YT %Gt X Jo /5 P Rl A il .

Python PAZZ # ¥ AT C 2 LR MEXFERIRE . LML 38 M4~ 1

o FEARTPE O, R ACAT AR A e XN, RTFATFERIRZEZ W IKAEE.
23 OGRS BAEBuffer Object Structures —5 775

o TEIHSRE M, A JURN AR T PSR 0 S s R = A i R 5 (BIan—AIrikmgig2) .«
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— SR RBIAN bytes fl bytearray K UAH P REXATTENRIREZ P IX . MalfEs i
s Bl array.array JrAIFCR T AR Z T 19 (H.

S0P R B2 LTI e B 1 — A0 T B SO 421 write () ks AR{A 0] DA HE S — BB 70 B 5 0
A PABE S A SR, SRTM write () HFFEXME AN NA R HIARR,, HAW) AU readinto () FF%
X BEN BTG AR o ZZ v DX 148 FH X G ] DABE MR HD Fo i sl P 40 152 5 o B8 o KA S5 1
XTI O EHE S, AP 2OR IR — B XS0 2

o [HRHIEMMSECRIE PyObject_GetBuffer () %K

s W PyArg ParseTuple () (SHFIFIFHZ —) HAEA y*, wr or s* 44 X KA Ff—A,

TEXHAER T, YABEEENXE W PyBuffer Release () . WIRMIRIERIKL, WSS
BRI, BN .

7.71 ZRXEE

e ih X 5L (B TR BHPR R “buffers” ) XF T —JEHI B M 75— X G AT 45 Python #87 B AE#6 Al
EATEATAIAVEZE DR AL [ EAI5 I NAFERIRE T, W] LARZS 5) HRFAE AT i 22 JF 45 Python
5. WAFA DAsg C 9T B — S RIH B, W r] DU TE 1B 2 B4 2R 48 e 2 Wi H) T 4800 S i
PSR, B W] DA R AL AL N AR X a5 F e 5
5 Python R AF IR Z AR RBIAN, Zih XA Pyobject FaEHTE M B C 451 . XS E
ATAT AR T SR B AN S il . AT B G DN _Eiz BUALE R T, T RAGI R —A i A1 X4,
BRI GIH X R EEUY, 2 M%7 R 240, ERMEPRIR, ES
RlPyObject_GetBuffer ().
type Py_buffer
Part of the Stable ABI (including all members) since version 3.11.
void *buf
TG 1) i 2 b IX - B R i B AR ZE A T LRI a5 . X 0T DA 5 AR 7 IS )2 1 B N A A A £
. B, AR st rides [EATRESR M NAFERINARE .
X Tcontiguous , 4REE B, AEFE M NAFERITF K.
PyObject *ob3j
XX R PEI . ZIIUHEIER A, HlipyBurfer Release () AR (HI5]
FITHGE) HE R NULL. %7 BOH S TAL AR C-APT 8 43R 014 .
VER—F RIS, X F i PyMemoryView FromBuffer () B{PyBuffer FillInfo ()
B temporary i X, WFEEH NULL, 0%, SRR E I T 2.
Py_ssize_t 1en

product (shape) * itemsize. X TIEZEA, X EMPNAIK . XTIEELEL
A, WMRBEENE B ESF R, WK ESEGZKE.

24 2% X2 3l & B8 IE 3% 25 M 1 38 SR SR EUE, A5 Al ((char *)buf) [0] up to
((char *)buf) [len-1] B AFH . HERZHIEL T, WG KK hpyBUF_SIMPLE
BYPyBUF_WRITABLE,

int readonly
G I L8R e . BBt PyBUF_WRITABLE Friidaiil
Py_ssize_t itemsize

BATTRMIAN (AFHATHEAL) . 5 struct.calesize () ik NULL format HY{EAH
CiP

HEGIAL R 4G K Y Z b X3 PyBUF_FORMAT FRik, format YF#E N NULL,
Hitemsize ARA IR AE.

W shape fF7E, M%) product (shape) * itemsize == len {RLFTE, (HHEW
PAEH itemsize RPN IX .
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MH shape & NULL, K NZ558 NPyBUF _SIMPLE B{PyBUF_WRITABLE 1K, NI #& V7
ZMgitemsize, FHRIE itemsize ==

const char *format
1 struct BEHRERGEVA T NUL FAFER, A BATI N ZS . 050X 2 NULL, WIfRE "B

| e e =

(L5570 .
W Bt PyBUF_FORMAT Friida il .

int ndim

WAERR N n QeI AR I I 4E BEER . W2RA 0, Mibuf $1a FoRbr st A5 H o FEX A
BT, shape, strides Mlsuboffsets Wili’h NULL, HR4EEH HPyBUF_MAX _NDIM
i,

Py_ssize_t *shape

—NREENPy_ssize t WEEH ndim FIRVER n 4EBCHNAATEAR . WiTER, shape[0] *
. * shape[ndim-1] * itemsize WWiZET len,

Shape FEARELA H F(E 5 PR 7 shape [n] >= 0 . shapeln] == 0 X —{HEHERFHE
B. BL2(EEBiEZFcomplex arrays .

shape H{ZH XS I # R E2 HLEY «

Py_ssize_t *strides
—MREHPy ssize t I ndim 45 B A AT EBOASRIBUEE A ROT RGBT
Stride A IEECAH FAE AT DAOMARAT R R X T3 M, PIREE N IELL, (B2 f A & wAihe
GEALPE strides [n] <= O WML EZAEEIS Fcomplex arrays .
strides ZZH X ok a2 Ry o

Py_ssize_t *suboffsets

—ANRJF A ndim BRI Py ssize t . WIS suboffsets[n] >= 0, M n 4i77fif
W e d5%r, suboffset (E e T MRERT | BT ELAFRET 1IN Z D1 WES . suboffset Sy fifE, N
FORANRRERGI N (FEES N R2a)) .

WP Bt (RIZEHHGHTI ), M5 Bub iy NULL - (BROAME)

Python Imaging Library (PIL) i ffl 73X Fp B BEH %3k T7 5. 1S Wlcomplex arrays K T
Al XA — AL T I IC R

suboffsets ZZH X} T I ok i HEE .
void *internal

Mg g T . AT BE Rk R AR AL — NS, TR — R, ARIAE SR
1 XRERICS 2 A AU shape ., strides Fl1 suboffsets $42H . 94T RAFBHGZIE.

(i
PyBUF_MAX_NDIM

WAFRR M KA EE TR p W AP A BR ], 22 2 28 ot DX ) 3 B % R A 3L i 2
PyBUF_MAX_NDIM 4R, HH[XE N 64,

7.7.2 ZAHXEREIZEER

W, WilPyobject GetBuffer () [AIHXTRIIBGEMIXIEK, HIMIRGEMIX. hT NAFR2HE
LM, MTRESA MRS, Eh X W flags 4R E HAERS AL PR Zeuh X BAR A,

JIirf Py_buf fer P MRISTTCE SOE X
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5@FKRTxNFE
PN FBOR St flags s, F HOM B 2 IEMREIEST: obj, buf, len, itemsize, ndim,

R, #X

PyBUF_WRITABLE

Yl readonly FB. WIRBLE T, WhFEF LM ft— ISRy ZahIX, B NHRE K
Weo AARBLE, iR T ARG RS HR gt X, (HXPrA T B e T o0 R e
gﬁo

PyBUF_FORMAT

il format TR WRBCE, WOAIEFHIEE Y B. HMKEILT, HFBRumh
NULL,

PyBUF_WRITABLE W] PAFI N — 5 1 Br A b & B¢ . B TryBUur_sIMPLE E LN 0, Fr
PAPyBUF_WRITABLE R DMER—AMALRbrT:, H TR —AR a5 %X,

PyBUF_FORMAT W] PARER KR T PyBUF_SIMPLE Z AMUEMIFRE . JF& CAHER T B Oiff 571
) .

®AK, HiE FIRBE
PEH N2 AR S AR ST A R R O A1 . R, B MRS S E T H AR,

Bk ik | $iE | FiREE

= & MR TG
PyBUF_INDIRECT

= p=A NULL
PyBUF_STRIDES

J=A NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE

ESMRER
AT DA MK C B Fortran £ 2 , RFHWALIRG B . FHEESIRGE, WS KA CHESHH .
1Bk Bk | DR | FiRBE | &
= = NULL C
PyBUF_C_CONTIGUOUS
P Sk NULL F
PyBUF_F_CONTIGUOUS
b= = NULL Cu{ F
PyBUF_ANY_ CONTIGUOUS
PyBUF_ND A NULL | NULL C
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gﬁ?%ﬂ@%ﬁ?ﬂﬂﬂt*%*%&ﬁ%é@éﬂé‘%%ﬁi)‘(o R R, Zrh AR A A AR R
ITVRTs o

FETFRP, URFKESHERENL. HEEBRFUIEPyBurfer_IsContiguous () VABAEELLVE.

Bk R | SR | FieEE 4P | RiE | format

= = WHRFERE | U 0 =
PyBUF_FULL

& = WARFEMNE | U 150 | /2
PyBUF_FULL_RO

B 2 NULL U 0 2
PyBUF_RECORDS

B2 J=A NULL §] 150 | 2
PyBUF_RECORDS_RO

B2 B2 NULL U 0 NULL
PyBUF_STRIDED

B = NULL 9] 13{0 | NULL
PyBUF_STRIDED_RO

B2 NULL | NULL C 0 NULL
PyBUF_CONTIG

2 NULL | NULL C 15 0 | NULL
PyBUF_CONTIG_RO

7.7.3 EZ%A
NumPy-R#&: FERFOEIE

NumPy XSS B a5 H i temsize . ndim . shape fllstrides 5E X,

W ndim == 0, buf ${AIMNFEN BERERREN K/ NN itemsize bRE. iXB), shape fllstrides
#i-h NULL,

Wi strides y NULL, WIERALRFBERED — MARER) n 4E CIEF L. BN, JHIEBRF LA
7G5 n 4EEA

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = * ((typeof (item) *)ptr);

40 BFTR, buf W RASR 1) SERR AAEER A AL AL T T DA 12 R SR A R o DX A R

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem

men

if offset % itemsize:

Q)
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(£ L£50)

return False
if offset < 0 or offset+itemsize > memlen:
return False

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

if ndim <= 0:

return ndim == 0 and not shape and not strides
if 0 in shape:

return True

imin = sum(strides[j]* (shape[j]-1) for j in range (ndim)
if strides[j] <= 0)
imax = sum(strides[j]* (shape[j]-1) for j in range (ndim)

if strides[j] > 0)

return 0 <= offset+imin and offset+imaxt+itemsize <= memlen

PIL-R#E: ik, SiEFIFRBE

B T HEFLIZ AN, PIL XS BCHIA o] A B P55, WA BRBEX S F8 51 A BB B IA4E B0 R — AT . Bl
o, WL =4E CIESEML char v(2] (2] [3] MIABER M8 2 A~ 504 2 4484 char
(*v[2])[2][3]. TETFIMBEFTRT, XPATREI ] AR ATEbuL BIFFK, 8IS T DAL T N AEAT AR
B char x[2] [3] £,

2R, 20 ERGI TR N-D B4 NULL SRR ARy, Bk N EE

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) |

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];
}
3

return (void*)pointer;

7.7.4 ZHRBXREH

int PyObject_CheckBuffer (PyObject *obj)
Part of the Stable ABI since version 3.11. 1% obj g X210, WRME 1, HWERE 0, &\ 1 B}
AMRUEPyObject_GetBuffer () —EMH. AEE— VNI .

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
Part of the Stable ABI since version 3.11. [1] exporter %151 K VATR IR flags 35 72 I N2 SE 7T view, Q15
exporter TLVEFRALELORBERIFI Zab X, M &5 | K BufferError, $f view—>o0b7 % A NULL Jf
ifg.lil -1 o
SRS, SEFE view, X view—>obj AKXt exporter BIFTTIH, FFIRIE 0. MHEX L np KERHEFRE 7
PR R EE ] — RS, view—>0b) Al AT HIZRTZR M IE exporter (Z:L4% it X3 %25 4) .
PyObject_GetBuffer () Wl 5PyBuffer Release () [T, P TF malloc ()
free (). A, HHEBRTFHEEMWIX)G, PyBuffer Release () WhARIE#EE H—IK .
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void PyBuffer_ Release (Py_buffer *view)

Part of the Stable ABI since version 3.11. FERLZ% 0h X view F R RO AL & Y X R view—>0bj
[)strong reference (R EEIG | FTTED o X BRECL ARG vh KON TR B A, 5 W] RE<s K A= 5 | it

HIRREE R I Z ot XA @il PyObject _GetBuffer () HAHN, Fraihifh.
Py_ssize_t PyBuffer SizeFromFormat (const char *format)
FPart of the Stable ABI since version 3.11. )\ format JRBIfa &M itemsize, WRBE, M|k FHEIE
EE] '1 o
3.9 R IIEE.
int PyBuffer_IsContiguous (const Py_buffer *view, char order)
Part of the Stable ABI since version 3.11. Y15 view & X PTEE C X4% (order 5y 'C') 8% Fortran JX|
1% (order 2}y "F ') contiguous B{F 2 — (order 2 '2"), WERE] 1, FNER[E] 0. %K% 253 .
void *PyBuffer_GetPointer (const Py_buffer *view, const Py_ssize_t *indices)
Part of the Stable ABI since version 3.11. 3B E view WH indices P8 R NTE XK. indices i35
[A]—4> view—->ndim &5 | HE4H .
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. )\ buf 5 I ZESLY) len SEHTE view o fort FJPAZ 'C' B 'F!
(KR T C WUt EK Fortran KUASHIIT ) . BEBIEHRE] 0, B REHRE -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 S len 355 buf , BUNIESFITEERIER. order 1]
P2 e a rEr sk rar (R C KR . Fortran KUK 595 o P AR B —Fh) o BIHEFRE O
AR R M -1
AR len = sre->len W) I pRHCR R 48 -
int PyObject_CopyData (PyObject *dest, PyObject *src)
Part of the Stable ABI since version 3.11. FE{HEM src ¥2 D13 dest ZZap X, B PAYE C KUAEaL Fortran JX{
K G2 o X B R TG
B E 0, IR M -1,

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. [l %45 & AR B contiguous TR (AN order )y ' C' WK
C XUb&, M order Jfy '¥ ' NIk Fortran RUK%) SKIHFT strides B0, RAS TR AA L E M 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. K035 AR F ISP X353K , 12 RPN TFK/NH len 1
buf , FHARIE readonly BB TG, bug YRR — TS F0 .
SN flags FoniERMERL. ZR B E L I flag $578 M INASIHA view, FRAE buf & HBE, I H
flag Hi%E T PyBUF_WRITABLE Ffi& .
WIS, A view—>ob3 BN R exporter 11 F 5| I FF & 9] 0. # W, 5| % BufferError, ¥f
view->obj & N NULL FfiR[H] —1;
N2 bR EL H fEgerbufferproc () —343, W exporter Wh/E e R T HHRTGE I HabAEARAE MU 1R Ol
i flags. T, exporter LLJN /& NULL.
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7.8 |BZE il

3.0 UG 2R

X LUK K Python 2 i “IHZ ML APL AR >« 7 Python 3 i, PN CRIZAEAE, (HiX LY

BARE A FFLAERAE 2.x (ARG . BT AR 22 0F sl AR ERS, HEMIFAREZE PR

HH PR ) AR ARt T S R ) A i o 4

W, MR Pyobject_GetBuffer () (MHWBGPyArg_ParseTuple () BEUGMN v* B we

1% X)) KR — X RA K, ARG AT YO A PyBuf fer Release ().

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL 31 [n]— N ) AT FIAF BT 45 10 i AR B N AFHIEE R H8 5. obj LU
FREp B AR ot e 11 o SNSRI 0, K buffer BN AFHIIEFFF buffer_len SN G XK. Hi 44
R [E] -1 I E—A TypeError.

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL i [a] — A4 1] 40 S AR 2 B i S APk i 46 5. obj SR BB T
EGENIEE (1. IR O, ¥ buffer B AL IS buffer_len el K K 2.t B [
-1 HiXE—A> TypeError,

int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABL WM o SCRF BB AT PR vh % MR ] 10 AR M) 0, 1R A2 2 AT -
TR R BRI RO R G2 o X, BLAER IO R R 85O0 1) % A 1) S35 S i . 223K
B 45 W Y 2k Fl Pyobject_GetBuffer ().

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL iR [|—/NF§ 7] 0] 5 N A7 HbE 55l obj W SE R R EX A AF R op 2 11 . B
IHESEIE] O, 6§ buffer B WAF UL HEAF bufer_len R B0 S K FE . EHIHE T —1 34— 4>

TypeError,
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BEFRRE

A P 1 R BURR E T 28 Python X2, BRI S A EA AR — N B WREMN
Python FEJF AL E|— T4, (BAHE T B EHA IEFAEAL, M Se AT RA0 A Bilhn, 2K
TG T, M PyDict_Check (). AREELEHIZT Python X5 AKAM “FiRM” .

i RARTP AR RS AR AR RAOEA, (B T2 A S A ARXT 52
34 NULL, FRiffE A NULL A B8 SN AT ) S RIS A S B 28 1

8.1 BEAMR

Atk Python ZERUNS A FA—SLBIN 4t 5 None.

8.1.1 AEIWKR

type PyTypeObject

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)

MRS 0 R—DERADNG, WIEIRAE HAMERBD G0 RSB W R [ HEAE . 7R A HE R O
TR 0. I RBCRE B2 T

int PyType_CheckExact (PyObject *0)
WERX LR 0 R—DLRADNS, (HARARMES AN R TRANGR FHERE . ETA HE RO N ERIR
] 0. JERRECK: B AT .«

unsigned int PyType_ClearCache ()
Part of the Stable ABL {75 WA G A7 IR 0] Y i iR A 345
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unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABL iR 1] type it p_flags 51, MEREFE2E & Py_LIMITED_API fiiff]; B
THAY AR 2 PRAEAAS Python AR Z I PRAFREE , (AXF tp_flags AR MTIHIFF AR R API
W —iF57 .
3.2 i hse
JE 3.4 fREEE: R ZRAPAE R unsigned long fiA4E long,

PyObject *PyType_GetDict (PyTypeObject *type)
IR [ R R N 44 25 (8], AR HARE 0L A Ae i L (cls. __dict_ ) AFF. XW]
DM BV tp_dict fJ7a0. 3R MR~ HphZi 24 112 e

B THE IR ARNE S I E R, 16X 23 5 N AR S B0 A% i A) B U i) (5 i 1ot
P Pyobject_GetAttr () VM) AL,

PRI BCE B AT H ORI B 24 4k B e s Al ] tp_dict.
3.12 Bk e

void PyType_Modified (PyTypeObject *type)

Part of the Stable ABL %2854 [ Hfira T2 AU B FR A7 R IR B e X HZ B
P A AT F B JE R

int PyType_AddWatcher (PyType_WatchCallback callback)

M callback fE RTINS o IR ANHEREEEID, BAAUE SR RN Py Type_Watch () 1Y
V. WA (BIanseA R n] s ID) |, WA -1 R E— DT .

3.12 i EhhE
int PyType_ClearWatcher (int watcher_id)

15 W watcher_id (2 Hij /\LPyType AddwWatcher () 1&[]) FrbriE @Y watcher, FGEhEHIR[E] 0, Hi4E
W (40 watcher_id FAgEM) &Il -1,

Y RAEVHH PyType_ClearWatcher W4 RREM A ZZ B H Py Type _Addwatcher () Ffik
[7] #4) watcher_id ,

3.12 il Eh e
int PyType_Watch (int watcher_id, PyObject *type)

FF type bRic W WM . B4 Py Type_Modified () it type KAEZZAVKT Py Type_AddWatcher ()
WX T watcher_id ¥y [l U K5 8% U/ . (W R TE oype 19— RS E LB oz WA M
_PyType_Lookup (), MWWV HEERRH-—K; &AL H ] ge & B2k

P IEAE ] PyType_wWatch W #i A GEfl A J& Z Al Ml Py Type_Addwatcher () Jii iR [u] ()

watcher_id .
3.12 il EhaE

typedef int (*PyType_WatchCallback)(PyObject *type)
SRR M A0 s 1 ] R S R 2R

[E1 AN FT DA L type e 58Py Type_tModified () 4 type SCH MRO (RS2 LA
& S AT RE S BT R I o

3.12 il Hise
int PyType_HasFeature (PyTypeObject *o, int feature)
WRIEAUNS G 0 BEE T HRME feature WIR[WHEZAE . AR 2 B HERH O AR AR A
int PyType_IS_GC (PyTypeObject *0)
TSRS GALTE T NI ER A s 1) SRR 3 0] B Sk R MR A iEAR Py TPFLAGS_HAVE_GC.,
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int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
Part of the Stable ABL 15 a 2 b fT2EAN)3R 7] B(H .

WRECH R AL PR 288, XBWKE __subclasscheck () ATE b LW . 51
HlPyobject_IsSubclass () KIFTH issubclass () FHAHEIFEIREE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)

BEME: #4935 A . Part of the Stable ABL JZURF G tp_alloc A7 HYIE FI AL BRADRG . 500
Python FERIA A7 BEHLII A L — A B SL G F-RHL B 240 41k NULL.

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)

BEME: #6931 B . Part of the Stable ABL 2RIt p_new FE L) AL BRATRE . 155 FH 255
W tp_alloc FEARANE—AHISEH,

int PyType_Ready (PyTypeObject *type)

Part of the Stable ABL fRZAL— IR . W Y TEFA A5 BV PASECENTIIAIaG . it
B2 1T — R B RS I BAR RE AL. ZhIhR ] 0, BRAE AR IR [ -1 HiE —

| ==
MR

i AR RLSEERSE T GC YOt B At i R B W AR TR R LG Py TPFLAGS_HAVE_GC,
Wk g s M AL B GC . AH S oHl, 0 SR gk Al 2 e 2 A R i bR P B SE
4Py _TPFLAGS_HAVE_GC WI'E &4 H O GC MY, BBt tp traverse AR,

PyObject *PyType_GetName (PyTypeObject *type)

BEE: #Ha45] A . Part of the Stable ABI since version 3.11. R A28 Z Fr, 5 [F T 3RECE T
__name__ Jgfk.

3.1 RE.
PyObject *PyType_GetQualName (PyTypeObject *type)

BWEE: #a4 5] B . Part of the Stable ABI since version 3.11. 1R [RIZETIHIRE A FR. 5 [E T ARE R
M __qualname_  J@4.

3.11 FrHIIfE.

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 3.4. 1R [FIAFf7E 45 E RSO B BREER & . QR4 ok nuLL, ISR
INECE LGN NULL, UK ZREOA A A T ICRUNTES: . T 7 38 B 45 A8 S i 4 1) 24
M REL L.
5Py Type_Slot.slot Tr& W] FH slot ZE0{E.
3.4 Bl e
1 3.10 fUCE I Py Type GetSlot () BUEA DA TR AL, FEMZ mil, EBRbI A L2 .
PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. 12 B4 ffi ] Py Type FromModuleAndSpec () Bl ZE A i}
KRN 45 7 KBB4
TARBA RIRE 45 8 KA, MIRE TypeError &M NULL.
WoeR B E E s R T R R o ST OB B i TR X RO %,
PyType_GetModule (Py_TYPE (self)) A] A & & [0 #i ] i) 45 . Py_TYPE (self) HJ
PAEEARER—A T £, M2 A—E R 5 B M R s X . & HpycMet hod

TR SR BT ¥R 8 LT E 38, S WPy Type GetModuleByDef () [ A XK Jo vk Ml
PyCMethod HJTE I .

3.9 BRI HE.
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void *PyType_GetModuleState (PyTypeObject *type)

Part of the Stable ABI since version 3.10. & [0] 3¢ Bk 31| 25 7€ 25 74 ) A B XF 2 IR S
JEPyType GetModule () LR I PyModule GetsState () HIREET .

AR A BRI 45 R B AR, W E TypeError JfiR[F] NULL,
AR rype A FRERAAHEHORAS ) NULL, WERE] NULL HANGE 5595
3.9 HIge.

5
P

PyObject *PyType_GetModuleByDef (PyTypeObject *type, struct PyModuleDef *def)

HE P RBE T A E M PyModuleDef def QUM B, FaRIHZEH.
WERARFENB, W&T| % TypeError }ik[o] NULL,

HWREF IS S5 PyModule _GetState () —Ef FHAEMAE L, 5 ¥E (W tp_init 8inb_add) M&H:
s U YA ICHE M H Py CMe t hod W IR B R AL 33 1 3 S SR BUBR HUIR S .

3.11 FiH .

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

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

SN E MRS E — MR ASRAE

R A BRI RA IR Z B C BB TR IR MR ] 1, sl R ey B ER B AR 2 0 ik
[|] 0,

3.12 i HE.

BIEH S EC R

TNA RN SR T T R R T
PyObject *PyType_FromMetaclass (PyTypeObject *metaclass, PyObject *module, PyType_Spec *spec,

PyObject *bases)
Part of the Stable ABI since version 3.12. {4 spec (Z:W.Py_TPFLAGS_HEAPTYPE) Gl # 1R [n]— -3
TG metaclass [T HBEE RTINS . 24 metaclass * NULL I, JCILRHRAE B bases (B WA bases
i NULL WIRAE EH Py_tp_base[s] T, W H30).

ANHXFEH cp_new 72, BIE tp_new H NULL. (KT FIE, Hith PyType_From* iR
AR ITCER . BN 28 to_new, TJRERECR SRV, XM ITIE B 7 T
Python 3.14+ H{gt | 7 #%, )

bases ZH I R 45 E B2 BRI AE AR E il 224U ol . R bases 4 NULL, W&k
H Py_tp_bases F§{vi . QNFIZFEN R NULL, WM Py_ip_base FE{vi . Q0F%ZAE (L [F]4 4 NULL,
NH A IRAE H object.,

module Z: B 1 F R0 B 28 E X FE AR B . B b J0 2 — MR R 2 ol o NULL. AR A
NULL, WZAHeSgt BR324 HalfE 2 il Py Type GetModule () KARHL. XA~ KEk
BRI 2Rk BN RN TS E

MR SAE R FH Py Type _Ready () .

T E MR RALSEEUCECR A type () BiflifH] class iBAFT N . ST PR ka2 Rle oo
%5, AR type (B0 MAZE PyType_From* pBREL. 45

e __new__ () AETEHELWIHA (BFREHN type. __new_ ),
e _init_ () ANEIEHIE WA,
e _ init_subclass__ () AETEEEE A,
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e _ set_name__ () AETEHAOIGAEE DR .
3.12 Hi P se.

PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

R WA #7449 5] A . Part of the Stable ABI since version 3.10. %4y T PyType_FromMetaclass (NULL,
module, spec, bases),

3.9 B Tige.
TE 3.10 JROE NG SEERBRAE 2 — N B RAE N bases 40014 NULL /B tp_doc f#{i.

TE 3.12 FUCTE M0 % R BORAE AT AR B0 5 A (i i B AR I i 2. FEz i, H&xakal
type SLH,

TCRM tp_new P 2ok . XTTRESFEAEEM WA, QIEITCHRER p_new FIERMEEE BT
FI 9 FLAE Python 3.14+ HU_ R FE4E fLi%F.

PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

B EE: #845] B . Partof the Stable ABI since version 3.3. 254y T PyType_FromMetaclass (NULL,
NULL, spec, bases),

3.3 Bl Tge.

TE 3.12 MR M 1% R BCAE W] DASR 20 08 A 5 BT R A () S AR X Y 528 . FEbZ B, R 2R ]
type SLHl.

TR tp_new X8 Zwk . XTI EESFEAEEPIVIIGIL. Q@ TTREH cp_new HIEMMETET B 5T
F I HAE Python 3.14+ HfE A4 A0

PyObject *PyType_FromSpec (PyType_Spec *spec)

BEAA: #FH g3l . Part of the Stable ABL %%y T PyType_FromMetaclass (NULL, NULL,
spec, NULL),

TE 3.12 WUE L %R EIAE W] AR B 5 Py_ip_base[s] FE {7 AL EEANT MW 1 T2 FEIE
ZHi, H4&akE type 541,

TERM Eo_new F58E 2o, X ATREFEURSTRMBIIA L . QTR TR p_new MKMBET T
It HAE Python 3.14+ HE AT, FL i .

type PyType_Spec

Part of the Stable ABI (including all members). & X—"ZEBIFT NI L5

const char *name
BRI AFR, FFRIKEPyTypeObject . tp_name,

intbasicsize
TSR IR, WIDAT=5 2 B4 R S B RN B T E Py TypeObject . tp_basicsize,
WMRAZE, NIEEN YK cp_basicsize,

2R TR, W RAC A MR A X SR BIAE A R A a2 iR R E L DA,
HpyObject_GetTypeData () FARBUEIL I AR 1 TR % R ATFI R

TE 312 B FEZ HICA Y, B BE R 715K

int itemsize

HASFINE R — A TEERI KD, PAFETT NN, TR E Py TypeObject . tp_itemsize,
WEFENHSMH tp_itemsize XHY.

WRKE, MEdkikep itemsize. PRBALRE WA K/NUZERRGERN, H Ry L35 7 ff F
[ %€ AL B RARTH AT AR KN AT, XRS5 T2 i 8 @ KON A S . N T
e, HAEPLFEN N A T PAKK itemsize:

o EICRRAAER/MY (BIEtp_i temsize).
e BRI Py Type_Spec.basicsize JyiE(, EULERM P AIRRZEAN.
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o KM Py Type _Spec.basicsize &, FRHFEANSEHEHEGI NG .
e HAPy TPFLAGS ITEMS_ AT END R,
unsigned int £lags
RS, MR EPyTypeObject.tp_flags,
R AR E Py_TPFLAGS_HEAPTYPE Jfi#%, M Py Type FromSpecWithBases () £xHEK
B
PyType_Slot *slots
PyType_Slot Z5tIKIEH . PARPRRERI(E {0, NULL} RE5H.
BAMRE AL ID R 24 HA e —IK .
type PyType_Slot
Part o/{%e Stable ABI (including all members). & X — BRI GEMI LS/, A& — My ID
M—"MEF54t .

int slot
{7 1D,

B i ID W £ % B 2 45 W KpyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods HMPyAsyncMethods W F B 44

Ffin—A> Py_ HiZR. ZEBISkUL, fA:

e Py_tp_dealloc KB PyTypeObject.tp _dealloc

e Py_nb_add iXEPyNumberMethods.nb_add

e Py_sq_length X B PySequenceMethods.sq _length
T TFBE TR Py Type_spec flPyType_sSlot it HE:

s tp_dict

* tp_mro

* tp_cache

* tp_subclasses

* tp_weaklist

* tp_vectorcall

e tp_weaklistoffset (M Py _TPFLAGS MANAGED WEAKREF)

e tp_dictoffset (W Py TPFLAGS_MANAGED_DICT)

» tp_vectorcall_offset (£ .PyMemberDef)

TEHL5 P E Py_tp_bases Bl Py_tp_base A[fEXA R, 2 1 kb A&,
HWH Py Type_FromSpecwithBases () [ bases Z5),

1 3.9 EHY: PyBufferpProcs WREAI AT RERAEAZ IR APL FPit & .

JE 311 R MAELE_getbuffer fMlbf _releasebuffer ¥HEZ % API FiR] .
void *pfunc

AT . TERZEFIL T, X — R R A a5

Py_tp_doc PASMIRE(ZIS AR NULL.
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8.1.2 None Y&

THYERL, Python/C API FIf 504 FL# A JF None [Py Typeobject. W None @—Hfl, Milxf5
RS (e CHEH PN == 288 2% T . TN EEEBEA PyNone_Check () %L

PyObject *Py_None

Python None Xf%, FRT{H. SN GIEAAEMITEI H2 K AR S .
TE 312 EL: Py_None ;@K AMXTS .
Py_RETURN_NONE

M—ERBORE Py_None,

8.2 H{EMR

8.2.1 BHTIMR

FIA R S UK AT B KRB 42
e RS, KRZ 4 PyLong_As* APL #{& ikl (return type) -1, XGEFIRIEXFIF. #HR
HPyErr Occurred () FRIMPAX Ay,
type PyLongObject

Part of the Limited API (as an opaque struct). F75 Python BE W 4 ) Pyobject T-ZEM,
PyTypeObject PyLong_Type

Part of the Stable ABL X ~PyTypeObject HISEHIFE IR Python HFEE2EA . 5 Python iE 5 H# int
AT

int PyLong_Check (PyObject *p)
MR SHIEPyLongObject B PyLongObject BFIRA, NER [ True. % pKE— E REWE AT AL
oy,

int PyLong_CheckExact (PyObject *p)

WMRESEETPyLongObject, HARPyLongObject W FIRANR B E(H. HHEEEEES
AT

PyObject *PyLong_FromLong (long v)
BWEME: #7445 B . Part of the Stable ABL Hy v &[0/ PyLongObject %4, 42 Mt ik A
NULL ,
LHT LGRS — RO S AL, A7 -5 1 256 Z R ITEBEON S . 00— M THZIX
)Y int 16, SEERAS2NHPRE2 X AR5 .

PyObject *PyLong_FromUnsignedLong (unsigned long v)
BWME: #9518 . Part of the Stable ABL. T Cunsigned long iR[E—"NFPyLongObject
X4, RIGFR ] NULL,

PyObject *PyLong_FromSsize_t (Py_ssize_t V)
BEME: #hy 3| A . Part of the Stable ABL ] C Py_ssize t ik[a— I PyLongObject X4,
SRIGIRF IR 8] NULL

PyObject *PyLong_FromSize_t (size_tV)

BEME: #4951 . Partof the Stable ABL i C size_t IR[Bl—NHiPyLongObject X4, KW
D3R /] NULL

PyObject *PyLong_FromLongLong (long long v)

BEMA: #9518 . Part of the Stable ABL (T C long long kB —AN#HiPyLongObject, %k
IR 7] NULL,
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PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
H e E: ey 3|l . Part of the Stable ABL E F C unsigned long long iR [ — /> ¥
HjPyLongObject X%, KIWHFRF NULL,

PyObject *PyLong_FromDouble (double v)

BEME: #rag5l B . Part of the Stable ABL v FEEHER /38 Ml — A i Py LongObject X%, 2%
I3 8] NULL

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

Bl #FHuy 3l . Part of the Stable ABL Mg sir FAFER(EIR Bl — A F PyLongObject, BERHR
I base $i5 7€ P HBORMRTE, BURTER M IR B NULL. 412R pend RH NULL, WIFEBIIE *pend X
1] str R RETITAE H S8 IPRFAS ) 26— D TCVR AL PR F4F . A0SR base 2y 0, W str K5 ] integers 5&
SORMEEE FEMREOT, EZHHHBASI L5 % valueError, HIIR base A2 0, Mk
JE 2 A1 36, AU TR G2 R BEMO /-2 s IS 2 0 3 T 4 4k
2o QAT RSB st AR AR R A3 K8 2 JEANPA NULL 455, WPRF5| % valueError,

S U

Python /5% int .to_bytes () il int.from_bytes () T PyLongobject B/ FIEH 2 8]
DA 256 N EHAT A . ARTI A Pyobject _callMethod () M CHAIEA].

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
BEME: #eg7lA. FFFEAFH u ) Unicode 30575154404 Python HE4{E .
3.3 B IIHE.

PyObject *PyLong_FromVoidPtr (void *p)

B e A ey 5l B, Part of the Stable ABL M #5 & p £l # — /> Python #£ %{. W] DA
M PyLong AsvoidpPtr () REFEEHHE.

long PyLong_AsLong (PyObject *obj)

Part of the Stable ABL 1&[1] obj ] C long F/RER. WIH obj NEPyLongObject BISLHI, Nese
P __index_ () F¥k (WRFEHE) HHFLR A PyLongobject.

MR obj FIEHE T Long FHUEERE 5% overflowError,
HEENRE] -1 . W PyErr_Occurred () ¥ H B AR,

TE 3.8 U AR RERHE ] __index_ ().

16 3.10 B MR B AR FEH __int__ (),

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)

Part of the Stable ABL 1&[\] obj #] C long FE/RER,. WH obj N2 PyLongObject BISEH], M4s4g
FHH __index_ () F¥k (WERAEHE) KHFE A PyLongObject.

R obj FIH KT LONG_MAX B/ LONG_MIN, W& *overflow 435Ik 1 8¢ -1, FfiRME -1;
B, K *overflow Ry 0o ANERE K A HoAth 57 W4 55 FLAE *overflow &R 0 FFiRI] -1,

HEENLRE] -1 o i PyErr_Occurred () $HHMA B,
TE 3.8 MR R R RERE A __index_ ().
TE 3.10 RS BERRBCRFA M __int_ ().

long long PyLong_AsLongLong ( PyObject *obj)

Part of the Stable ABIL &[0 obj ) C long long EREN. R obj AZEPyLongObject HISERH,
M2 index () F¥E (WRAFAE) RHFEAR N PyLongobject.

R obj fHiEH 1ong long WYIYETEHE M £5] % OverflowError.,
HAER ] -1 . M PyErr Occurred () $&H B4R,

16 3.8 WU QR ATRERHE ] __index_ ().

£ 3.10 JOE S SRR ECREAFHEER __int__ ().
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long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)

Part of the Stable ABIL. 1&[\] obj #) C long long F/RER . WHE obj NEPyLongObject HISLH,
ML __index () F¥E (WRAFAE) FHFEH N PyLongobject.

R obj HIE KT LLONG_MAX BY{/NT LLONG_MIN, NI&HE *overflow 4y B M 1 8% -1, iz [H
—1; T, K Foverflow B 0. UNHRE K AR HA S8 W38 AR *overflow B A 0 Ifi& (0] -1,

HARWRIE -1 o M PyErr_Occurred () i BAA M,
3.2 B fE.
15 3.8 R AR ATRERFHE ] __index_ ().
e 3.10 R PR AHMH __int__ O
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)

Part of the Stable ABL. &[] pylong 1) C 1&E&F Py_ssize_t JEI. pylong Wij&:PyLongObject 5L
Bl

W pylong BB T Py_ssize t BYHTEENISE| % OverflowError,
HAEEMGRIE] -1 o M PyEre_Occurred () 4R BRI,
unsigned long PyLong_AsUnsignedLong (PyObject *pylong)

Part of the Stable ABL & [A] pylong I C unsigned long FE/REX . pylong Vi ZPyLongObject
A SEA3

W pylong BB L T unsigned long WEUETEFE N S|k OverflowError,
AR R[] (unsigned long) -1, HFIHPyErr_Occurred () PEHIEARN L,
size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABI. iR 9] pylong # C 1E5 size_t B . pylong Wiiij&PyLongObject HISLH.
2k pylong BB T size_t BHUETEEIN 5] % OverflowError,
SR (size_t) -1, MM PyErr_Occurred () HEul AR,
unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)

Part of the Stable ABL j& 0] pylong ) C unsigned long long % /n £ K. pylong b 7
&PyLongObject RISEH.,

W pylong {EAB L unsigned long long EUYETEEINISE| % OverflowError,

HEERFR ] (unsigned long long) -1, iHFIHPyErr Occurred () PER|EK A,

JE 3.1 R BUAE pylong N2k OverflowError, [MAE TypeError,
unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

Part of the Stable ABI. & [A] obj ) C unsigned long FE/RERX. UIH obj AR PyLongObject H)
B, MM __index_ () Ik (WERAATE) FHEH Py LongObject.

R obj MEMEL T unsigned long MHUETER], WIRENZEXT ULONG_MAX + 1 REEHREL.
HEEHR B (unsigned long) -1, WM PyErr Occurred () HEHIEAK PR,

16 3.8 W AR TR __index_ ().

TE 3.10 HUSERE: BEBR BTSN __int ().

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

Part of the Stable ABI. 3&[1] obj i) Cunsigned long long HFBRER. WIE obj NEPyLongObject
S, MM __index_ () ¥ (WRAEE) FHEA A PyLongobject.

IR obj AR T unsigned long long MBUETER, WIERFHZ(EX} ULLONG_MAX + 1 3K
S0P

R[] (unsigned long long) -1, i§AIMPyErr_Occurred () BEAEAEL.
15 3.8 U e R ATRERF O] __index_ ()
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T 3.10 HUHE G IR ECRFEA TR __int__ () .
double PyLong_AsDouble (PyObject *pylong)
Part of the Stable ABIL & [i] pylong ) C double F£/RIE . pylong Whiiij&PyLongObject HISLH.
2k pylong BIEAEH T double FHUEEEIN 5] % OverflowError,
HEERHR Rl -1.0 , WA PyErr Occurred () HEHlHEAA ),

void *PyLong_AsVoidPtr (PyObject *pylong)

Part of the Stable ABL $f—~~ Python ¥4} pylong 45 C void 8% . AN pylong ToyEwii%dh, M)
Y5 % OverflowError, X HE N TR E I PyLong FromvoidPtr () BIEMIEF 4 —4
A void #8%T.

HAERHR ] NULL, #§FIHPyErr_Occurred () PR E 4R E) 85,

int PyUnstable_Long_ IsCompact (const PyLongObject *op)

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

W2 op R EFEIEANGRIE 1, FF R W 0,

I PR B (A5 S 3 5 W 1 B Y G B AR AT DRSS B/ NVER B PR UK AR o X T BB A
HPyuUnstable_Long_CompactValue (); YT HAth{E W [EB NPyLong As* K Erak 9 JH
int.to_bytes ().

SRS R 22 M o A T DA ZS Y
FARA R LEAE 2R B T T S5 BRI T B AR oA
Py_ssize_t PyUnstable_Long_CompactValue (const PyLongObject *op)

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

WM op NEEER,, WliPyUnstable Long IsCompact () FrHaER, MR EE HI{E.
FEHADES T, REME R E L.

8.2.2 f/RMER

7 Python i /RIECEVE BRI TREB . AAMAAIRIE, Py_False fipy_True. WL, EHW
QUMM R REARE N TA /R Ak, AR AT .

PyTypeObject PyBool_Type

Part of the Stable ABL iX4~PyTypeObject LAt F— Python 7i/KRZEZ; B 5 Python EH 1
bool JEHH A RTE .

int PyBool_Check (PyObject *0)
MR o AR PyBool Type WHRIFIEAE. S22 MEHAT.
PyObject *Py_False
Python False X4, MATREALATITIEH HAg KA 5
1E 312 R Py_False @R AMNR.
PyObject *Py_True
Python True X R . ZXTRBEAEMITIEIF HIZ KA 5.
TE 302 BB Py True ;@K ATEXTSE .
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Py RETURN_FALSE
M—PEREGR | Py _False,
Py _RETURN_TRUE
/‘A*/\ %{ IEIPy_TrueD
PyObject *PyBool_FromLong (long v)
BEME: #ay 5| A . Partof the Stable ABL ik [0 Py_True 8{Py_False, HAKBGT v i ZH(H.

8.2.3 FREMR

type PyFloatObject
XA C R Pyobject WTIAUAFE—A Python 7 AR .
PyTypeObject PyFloat_Type

Part of the Stable ABL X 2@ T C FBryTypeobject WL FE Python 3% S 2B 5L . AE Python
JZHFZER float 2F— R4,

int PyFloat_Check (PyObject *p)

WREMSEIR A PyFloatObject B PyFloatObject WFRANR M EAE. HeRER &
2 INIAT -

int PyFloat_CheckExact (PyObject *p)

ﬁn%béﬁﬁ%éﬂtm—/\PyFloatObject HAREPyFloatObject TR [ B H. IeEEUR
2 IR AT

PyObject *PyFloat_FromString (PyObject *str)

BEME: #6451 . Part of the Stable ABL MR sor EANE— A PyFloatobject, KRIKI
iR [H] NULL,

PyObject *PyFloat_FromDouble (double v)

BEME: #4935 B . Part of the Stable ABL 3% v G| —~PyFloatObject X4, MR |A]
NULL,

double PyFloat_AsDouble (PyObject *pyfloat)

Part of the Stable ABL & [1] pyfloar B N2 ) C double ERTER . WHE pyfloat &S &—4> Python
FRATRHERZ AR _ float__ () ik, DWJAf'EiFJﬁH VLTI NE pyfloat Fe45e ]y 7 4. SR

_float_ ﬂimﬁ(ﬁlﬂ%’rlﬂiﬁ.ﬁ __index_ (). BEIFIRAERIISRFIRIA] 1.0, [AIBLITA#E M
498 PyErr_Occurred () ARG 4R,
TE 3.8 iRl AR ATRERF ] __index_ ().

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
&1 pyfloat ) C double FrRTE, (EAMFHHRAN

PyObject *PyFloat_GetInfo (void)
BREME: #4353l A, Part of the Stable ABL iR [i]—~ structseq 2, H AU &4 % float k5
MERIRIAEIE R . BRI float . h — AT FRALE

double PyFloat_GetMax ()
Part of the Stable ABI. j&[A] C double FER iy K] FnA BRIFE 5% DBL_MAX .

double PyFloat_GetMin ()
Part of the Stable ABL 3% [i] C double JE [/ NE AV IE % 5%k DBL_MIN .

o
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TaSHRaR

TSR EER I TS TF 5 1 R 07 sORKHE RUEAF 0 7175 . Pack BIFEIRYE C double j*
A, T Unpack BIREARSEIARR) 717 #7745 C double. J54] (2, 4 or 8) 45 M 747 Hs P T 4K

TEH 2 ) TEEE 754 A% 30H0°1- 6 Lok S8 s Bo i 75 DL HURR R SE B . FEHAD- 6 b, 2 5isty
IEEE 754 binary16 2k EEA% AR, 4 59746 5K (32 £i2) 5 IEEE 754 binary32 SURSRERECAHI], 107 8 577
#2005 TEEE 754 XURS BERS 2UAH ], AN adk INF A NaN (G015 G /78X BIRME) RS2 Efdb e, it
P%$ 6115 IEEE INF 5 NaN ()5 s AT AR 25

FEEA H IEEE 754 Fr SCRpig B hs B, sOERShaESTE IR IEEE F 5 £, A2 Fra M {EARERHET 1
TERAEARKEE, S/ NS SYERIAYE [EEE ~F- 5 L, WA FTA AT RERR L. TERXFFIL N A4
R — R R (&) .

3.11 B RE.

TRER

HHRRSEA 2,4 5 8AFAT, MpIFlh. le 24 int S5, WRVREZE AT R/ N g 8 GEEL
ARG, LT p+l, p+3 B p+6 p+7) M AR, A0SR AR B i 4% 2 (R EGH/ iCrE B
I, T p) WHNAHZE. PY_BIG_ENDIAN & A9l T AT fERinFAREss F%T 1, 1
I AL BRES EINSET 0.

R EME: AER—YIEFEN 0, QRN -1 OF&RE— A5, &KAHEN OverflowError),
1E9F IEEE -5 _EAFAEP A [
o H2R x i NaN s To55 R W s A7 R @ o e LY .
* —0.0 Ml +0. 0 KF= A AR 1 T 1 HR
int PyFloat_Pack2 (double x, unsigned char *p, int le)
# C double #7413y IEEE 754 binary16 255 g .,
int PyFloat_Pack4 (double x, unsigned char *p, int le)
- C double F] 34 IEEE 754 binary32 B E A%,

int PyFloat_Pack8 (double x, unsigned char *p, int le)
- C double F] 54 IEEE 754 binary64 XUfE E .

fREEN

R IR I 2, 4 5 8 1T, M p FFlf. le j2—A> int 4L, WHERFEATE A/ N P A% (FREGHT)
e G, AT p+l, p+3 B p+6 Al p+7) W CAAERAE, AR K ag X (FEEEHR e i,
T p) WHYHZE. PY_BIG_ENDIAN F & ]9l T 00 ALY 2 RKim P b s F5% T 1, /i)y
AEFRES ST 0,

RIAME: f#4L )51 double, ISR, RIEMEN 1.0 HPyErr Occurred() NHEAH Of A& E— 15
W, I KA[fEl OverflowError),

AR IEEE -6 IR EICRH R R 0378 NaN 305 RIS
double PyFloat_Unpack2 (const unsigned char *p, int le)

4 IEEE 754 binary16 2245 FEA& 243k C double.,
double PyFloat_Unpack4 (const unsigned char *p, int le)

) IEEE 754 binary32 Bl A& 241k C double,

double PyFloat_Unpack8 (const unsigned char *p, int le)
# IEEE 754 binary64 XU FE#% 2 f#434 C double,
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8.2.4 BHMR

M CAPLE, Python [R5 B0 4 i PNA [l (7R 70 SE B : —~J& 7 Python F2/7{#1 1 1) Python X4, 7341
o — MUK E IR B C 25k k. APTHOL T s BCt FRIEME .

RREHH C EhalF
it BRI B X A M R IV I S RO A SRR I A R K, AR AR D ARSI It
PUSE i T #4 APL,

type Py_complex

X —IXF LY. Python S B0 R YA C Z5M 1A, 2 AR 73 Ak PIAZ BIO0T 5 B ek K30HT I S 2L )
AN R A BCE A, e T SO

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
RS H A, ) C2RABPy complex IR,
Py_complex _Py_c_diff (Py_complex left, Py_complex right)
RPN E N2, ) C2RABPy complex R,
Py_complex _Py_c_neg (Py_complex num)
R ZHL num BT, I C Py_complex FIR.
Py_complex _Py_c_prod (Py_complex left, Py_complex right)
REIPAEE R, 1 CERPy complex FIiR.
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
REIPAEEOWTET, T CKABPy complex RN,
A divisor =5, WL R B 24 errno 15k EDOM,
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
R[5 num ) exp R, I C2HKAlpy complex Fon.
W num fy25 B exp A2 IESEEL, ML #R51R BRI errno ¥4 EDOM,

REHEY Python 3t

type PyComplexObject
XA CEAPyobject BTIAAFK—> Python ZHXIR .

PyTypeObject PyComplex_Type
Part of the Stable ABL X Z&/N@ T PyTypeobject (3R Python & A SLB . FF Python JZ1A]
22 complex 2[R — xR

int PyComplex_Check (PyObject *p)
WRERSHR—APyComplexObject B# PyComplexObject BT RANR M EE . HLEREL
S22 BT .

int PyComplex_CheckExact (PyObject *p)
MR ERSHR— N PyComplexObject (HAEPyComplexObject W TRANR M EAE. K
B2 e T .

PyObject *PyComplex_FromCComplex (Py_complex v)
Bt #HagilA. MEE C KAy complex M{HAEM— VT Python S x4,
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PyObject *PyComplex_FromDoubles (double real, double imag)

BREME: #6435 B . Part of the Stable ABL ¥4} real 1 imag 1% [B|— ) C 22HpyCcomplexObject
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)

RIS E op 1) C APy _complex {H.

2R op A2 —> Python EHOHREZHA _ complex_ () Jik, WESEI %I R/ op itk
Python B0 5. W _ complex_ () KENXMPFFEIEZE _ float_ (). WHR __float_ ()
AKEXNKFELGERE _ index (). 4RI, Z PR AISE8{E 1. 0.

TE 3.8 U Bl AiAR T RERFE 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 &

X LE R EAE I BB — NP T IR SEAN A T — AR T R SR & 51 % TypeError.

type PyBytesObject
Xfryobject HFFAKR—1 Python FATHIE

PyTypeObject PyBytes_Type
Part of the Stable ABL Py TypeObject HJSEFIFE— Python FZ3525% | ¥£ Python JZ1H'E 5 bytes
i ICIIEIPS I

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)

?E%Xﬂ“% 0 42— bytes XTZAHAZ bytes AU (14—~ A 1Y fr S A7 U3k o] BLAF o O R BRI 23 LI A
1T

PyObject *PyBytes_FromString (const char *v)
BEME: #a951 A . Part of the Stable ABL IR [A]— N PAFEAFE v B RIAS A E R HT 0 BT 42
RIGAFIRIA] NULL. JEZ v AR NULL; BEASHHGE.

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
BEME: #6951 B . Part of the Stable ABL IR [l —NPAESFER v (U RIA S BAEE R len (Y37
FATHRR, RN IR A NULL. 402 v O NULL, AKX R N2 .

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

BEME: #8495 B . Partof the Stable ABL 57— C print £ () XF&H format FAFE I 0] 25 5 &
HIZE, THE S H Python "7 EE XTI KN R Bl S HUE 2% XA B AT RS . nl AR K i)
SHLAIY R C R HWAUNGEE S formar TERFER A X EARFAXT R . SRiF (8 R 2148 X 247
B
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BReH | XE I

5% i L% T o

5o in — Ay, BAor A C s R

5d int RIS T printe ("sd") ]

%u unsigned int MY T printf ("sun) Pee 20T

¥1d KR RIS printf ("s1d") P 20T

$1lu unsigned long | 24T printf ("$1u") P 2L

$zd Py _ssize_t | M24F printf ("szq") .Fee 2L

Szu size_t M4 T printf ("szu") Feee 20T

$i int M4 TF printf ("sim) Fae 2L

X int *Hﬂ:ﬁ:f‘ printf("%x"),mgelle

$s const char* PA null B2 R0 C 47504 .

& constvoid® | A~ C FGEFI T AHER B n B . ARG T princ ("ep™) [
EARAFEIE 0x I3, RMERET-A L print £ (05 HA
Ao

TR AR TR & FECRAR PR R R IT A WA ERER R RIS RN &, IFEZFIE 2R
4L

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BEME: #8451 A . Part of the Stable ABL. 5PyBytes_FromFormat () 5e4HlE, BT BEFEH
NSHL

PyObject *PyBytes_FromObject (PyObject *0)
BEME: #Ha951 8. Part of the Stable ABL 3R [0 55 FoR SEPL G i K PSR X 42 *0%*,

Py_ssize_t PyBytes_Size (PyObject *0)
Part of the Stable ABIL 1R [B] X4 *o* TR,

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
KT ryBytes_Size (), {HRAMHTRMN .

char *PyBytes_AsString (PyObject *0)
Part of the Stable ABL JR XS, o f N ZERYFEET . ZFEEHRTT o BTG MK, HA{){ len (o)
+ AT G KRG — TR NS, NIRRT AR S A B W] A A
FEACEBW, BRIFRRI# ] PyBytes_FromStringAndSize (NULL, size) GIBHZXZ. BEA
IR L. AR o AN R — TS, MpyBytes AsString () $fik[A] NULL H5] %
TypeError,

char *PyBytes_AS_STRING (PyObject *string)
R\ FryBytes_Asstring (), {HRANMH R

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Part of the Stable ABL i@ 15 %y 258 buffer 1 length 32 [5] DA null S 2 1 FF IR A obf IINZ .
WNR length }) NULL, TR R QAL EIAR 2775 WREE, WLz -1 35 %
ValueError,
RGN IXAR 1] obj ARG, BRSNS FT (RNEAE length 24717) o ZHIRAT]
AT 2R, FRAEZRIMEH PyBytes_FromStringAndSize (NULL, size) BIEHZXT
Ko EATTPHEH B QR obj AR R —DFirHx4, WpyBytes AsStringAndSize ()
Ffig A -1 5] % TypeError,
TE 3.5 BCEEC: DART, 45478 R R AR 2547 K5 & TypeError.

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
Part of the Stable ABL ¥F *bytes T EIZH I FITENE, HPEEEINZ] bytes ) newpart [N ;

HERFPAFFIG N« X bytes IRAERI T HIR-R ] . QR ICTRBIEDIR G, Xt bytes (1HF | FIT3HF
PEEFEH. *bytes (ELRBESE A NULL; FERF5EEE 24 1 3

PXSTRBOAE (d, u, 1d, Lo, zd, zu, 0, x): SETHOREEERE, O BTG RA RN .
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void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

Part of the Stable ABL 7E *bytes &I — AP TR, HA WS bytes 1) newpart 114
o BUHRAKFREMON newpart [fstrong reference (RIS | HITHE0 -

int PyBytes Resize (PyObject **bytes, Py_ssize_t newsize)

AR KNG MO, BIEHESY CARRAERT S sy AU TR TR S
%?%%Eﬁﬂﬂﬁ At 43 E AT AT 4 A ey =K. ﬁn%ﬁﬁA?%&ﬁ%ﬁ%lﬂ%ﬁ%&z%ﬁ#ﬁuﬁrﬁ]
JiE DA %&Hﬂi%ﬁ B A— B FAT R R HLEEAE A Ivalue (‘B TTRESHIE A ), ?Fﬁ?/\iﬁéﬂ’ﬁﬁ
Ko ZARLENE, *bytes FFAFHUAE K/ING I FATERXT R IR E] 05 *bytes ) HichE o] 55 Hof AH
Alle WERFFMECRI, W *bytes ERYIETATER XS G PHEI T, *bytes 2PN NULL [Fi]
&E MemoryError Hik[H -1,

8.3.2 FHMAMR

type PyByteArrayObject
XANPyObject PFIHMFEIR—> Python “FHr 4T A .
PyTypeObject PyByteArray_Type

Fart of the Stable ABL Python bytearray 2% % /R NPy TypeObject B SEH]; XY Python 2 )
bytearray EMFIFIRTS .

KERE

M}

int PyByteArray_Check (PyObject *0)
WARXIR o0 j&—> bytearray X G2l bytearray JERU Y1 AR S B MR [0l FLE . HERRBUE 2
iz

int PyByteArray_ CheckExact (PyObject *0)

WERXF G 0 f&—A~ bytearray X G {HANJ2 bytearray SR i) I 9 B MR o A . BERRAILEL
IS«

oy
=

&m
M

B APl H%

PyObject *PyByteArray_FromObject (PyObject *0)
BwA: #4451 . Part of the Stable ABL ARIEATASLIL 1 22 #F R (X4 0, 3R B —ASH 07
REEIEROE

PyObject *PyByteArray FromStringAndSize (const char *string, Py_ssize_t len)

BWME: #4951 . Part of the Stable ABL R4l string M ILKE len B — 1 #711 bytearray X} 5, 24
R IRF R 8] NUT.L,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)

BEE: #7095 A . Part of the Stable ABL R4 a F1 b IR [l —AN A S5 R B 1 4L
A,

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
Part of the Stable ABL FEK;:2r NULL 3841 J5i& [8] bytearray BN,

char *PyByteArray_AsString (PyObject *bytearray)

Part of the Stable ABL. FER: A NULL #5841 J5 1% [0 bytearray iR [a] F—AF455504H . IR 8] B30 4H 2o 2
I — AN A AT

int PyByteArray_Resize (PyObject *bytearray, Py _ssize_t len)
Part of the Stable ABL 5 bytearray /7 N B ZE P IX R K /INJEIEE A len.,
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M

XN AR RE , BN AR
char *PyByteArray_AS_STRING (PyObject *bytearray)
RUT PyByteArray AsString (), [HRAHHRRIGH .
Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
KT PyByteArray_size (), (AR HFEAGN .

8.3.3 Unicode ¥t f14widfRt028
Unicode &
1M python3.3 15280 T PEP 393 DUk, Unicode X4 M 4 PR ik, DUBAE LA PO FE e 1

] B AL BRSEFE L I AY Unicode P47 . X1 FrA ARG S EMIET 128, 256 B 65536 AYF4FHE, A7 —Ledhiki
By L ARSI AR T 1114112 (X2 52217 Unicode JiEH ) .

UTF-8 /54 BT ZA77E Unicode X R H

& Py_UNICODE FnEaUTE Python 3.12 Hr[a] 9 57 1Y AP —i2#ifskk 1, 7 PEP 623 PAFRAS S
EARISE

Unicode 3#Y

PAF 22 JF Python ¥ Unicode SZF ) EL 4% Unicode %4257

type Py_UCS4

type Py_UCS2

type Py_UCS1
Part of the Stable ABL X $8 AR TS RO YR A E L, B0 PASM B & 32 £, 16 fi A
8 (i FfF. MTTEALIEA Unicode FAFHT, A Py_UCS4.
3.3 B IhE.

type Py_UNICODE
X2 wehar_t MIZRAE X, MY G RIARIR B RIREN 16 (78 32 2R3,
TE 3.3 UG FELART B CA S, X2 16 fL38 AR 32 1388, X o T A A R I e 2 11 2
“HEY IASE “Sa” Unicode AN Python,

type PyASCIIObject

type PyCompactUnicodeObject

type PyUnicodeObject

XX TPyobject TR FER T— Python Unicode X145 . TEJLTFFATEIET, BITAMNIZY
AN, BEAFTA AL Unicode X421 APT ¥R Z I IR Bl Pyob ject ERMHEE .

3.3 FrhRE.
PyTypeObject PyUnicode_Type
Part of the Stable ABL iX/\~Py TypeOb ject S2f{{3E Python Unicode Z5%1 . BAE N str A T4 Python
(VIR
PAR APL g C AR INIRER AL, T PRagi s AL 117 7] Unicode Y42 i) A 7 H 5 4icdh -
int PyUnicode_Check (PyObject *0)
WARXTS *o* /& Unicode Xf4: 8} Unicode 2RI SLB, Wk E “F”. HEREIRZ ).

8.3. FRAINIgR 123


https://peps.python.org/pep-0393/
https://peps.python.org/pep-0623/

The Python/C API, %% 3.12.0rc3

int PyUnicode_CheckExact (PyObject *0)
WARXS *o* /& Unicode Xf 4, (HAZ THRARYLG], WhkEl “H”. MHWEREBIHRL .
int PyUnicode_READY (PyObject *0)
RME 0, Bt APT AU 1] F A MR -
3.3 B HhE.
3.10 UG EFER: 1t APL A Python 3.12 EREAMBAE AT
Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
i& 7] Unicode FAFARIHCE (DARRD (O EAAL) *o* il “RIE” #ikJr Ui Unicode X5 (R
).
3.3 HrihfE.
Py_UCSI] *PyUnicode_1BYTE_DATA (PyObject *0)
Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject ¥0)
Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *0)
IR Bl —A T B AT AR 45 UCST, UCS2 B UCS4 BB T i 645, 4
RMFEFER HAER RN, WARITRA; i PyUnicode KIND () HefEIERIH AL
3.3 FrhfE.
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
R PyUnicode KIND () Z2HI{H.
3.3 B e
FE 3.12 iR PR PyUnicode_WCHAR_KIND L #214: .
int PyUnicode_KIND (PyObject *0)
iR 5] PyUnicode 25%5 & (I F30), 4871 Unicode X4 ] T A0 ARG G AN A7 551
Yot AR “HINE” Fis A ) Unicode X5 (Rikr).
3.3 FrihfE.
void *PyUnicode_DATA (PyObject *0)
iR 145 1] J5 46 Unicode ZEi X 25414 *o* AbZi2 “HIYE” FKikJr=\rh i Unicode X4 (Rik).
3.3 B fE.
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 FriR e
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 .

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, 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 B fE.
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Py_UCS4 PyUnicode_MAX_CHAR_VALUE (PyObject *0)
REIEGTET *o* QIES — PR BRI A, ZTAHRLAE M 2k . X
LR l, HIFE A FIEEA R
3.3 Bl ke

int PyUnicode_IsIdentifier (PyObject *0)

Part of the Stable ABI. IR FAFER % BUE T € R AR RAF IR E] 1, 201 identifiers /Ny . 5
Mjig[al 0.

T 3.9 JiRFE ¥ The function does not call Py_FatalError () anymore if the string is not ready.

Unicode &4

Unicode $2 {1t TV Z AR M FAFREME . it o SR % T A X 2E 5 3145, X 2895 HR 4 Python it B ST
| C AL

int Py_UNICODE_ISSPACE (Py_UCS4 ch)
A ch BA5 A2 HFEFFRE 15K 0,

int Py_UNICODE_ISLOWER (Py_UCS4 ch)
HRHHE ch & 15/ NEFEAFR ] 1L 0.,

int Py_UNICODE_ISUPPER (Py_UCS4 ch)
HHlE ch )R 5 AR EFAFRI 1 5 0

int Py_UNICODE_ISTITLE (Py_UCS4 ch)
M ch A5 AFREAL I R/NE R 9] 1 8 0.

int Py_UNICODE_ ISLINEBREAK(Py UCS4 ch)
HRHlE ch & 5 A TR AR M 1 8 0.

int Py_UNICODE_ISDECIMAL (Py_UCS4 ch)
WAl ch }& 45 A T EF AR R 1 8% 0.

int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
A ch 25 AL S 74Tk ] 1 5 0.

int Py_UNICODE_ISNUMERIC (Py_UCS4 ch)
HRAE ch @A AEERFAFR M 1 8 0.

int Py_ UNICODE_ISALPHA (Py_UCS4 ch)
A ch @ A F-REEFAFR A 1 5 0.

int Py_UNICODE_ISALNUM (Py_UCS4 ch)
T4 ch J2 5 A FRECE R FAFRI 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 UG E.#8: This function uses simple case mappings.
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Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)

Return the character ch converted to upper case.
3.3 {5 E #8658 This function uses simple case mappings.
Py_UCS4 Py_UNICODE_TOTITLE (Py_UCS4 ch)

Return the character ch converted to title case.
3.3 iR JG L4804 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 <= O0xDFFF).

int Py_UNICODE_IS_HIGH_SURROGATE (Py_UCS4 ch)
Check if ch is a high surrogate (0xD800 <= ch <= 0xDBFF).

int Py_UNICODE_IS_LOW_SURROGATE (Py_UCS4 ch)
Check if ch is a low surrogate (0xDC00 <= ch <= OxDFFF).

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].

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)

BRWEE: #Ha5]| A . Create a new 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 fE.
PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

iR w fh: # a9 3] . 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
buffer is a UCS4 string (PyUnicode_4BYTE_KIND) and it consists only of codepoints in the UCS1 range,
it will be transformed into UCS1 (PyUnicode_1BYTE_KIND).

3.3 BN fE.
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PyObject *PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
BEME: #4951 A . 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,
e 1is NULL and size > 0
T 3.12 B PR u == NULL with size > 0 is not allowed anymore.

PyObject *PyUnicode_FromString (const char *u)
REME: #4935 . 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, ...)

R EME : #445| A . Partof the Stable ABI. Take a C print f () -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 ASClII-encoded string.

ARSI BEZ PRI RA AT AL, HA e 8 AL LR (4 e -
Lover 47, T IRCERAT i .
2. Bty (i), TR LA R R £ 2R

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. KIEBMT (k).
6. B AA,
SRR R |

e | B8E
0 R B EEEE AT .
- AR RE 20 5 (AR [RII25 W 2 3 56 0 JEhss) .

The length modifiers for following integer conversions (d, i, o, u, x, or X) specify the type of the argument
(int by default):

Modifier | &Y

1 long 5{ unsigned long

11 long long B unsigned long long
3 intmax_t B uintmax_t

z size_t 8f ssize_t

t ptrdiff_t

M PATR B s B v A RIZBIGFT 1 18IS BUNREDN const wehar_t*,
ARSI RATATE
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%
5
VR
¥
% TFiE R TR % FAT

R MIFTIE | A4 C BRI HUEHI2on

-

HREBHAEY | s C BB HaEHRoR .
HKEBHAFEY | iy C BB\l RR .
HKEBHFR | iy CREBm At FoR (hE).
HRKEBWHAHEY | s C BB Tt Fon (K5).
int PR

const char* B | DA null & IFEFH C F4504H..

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 0x
regardless of what the platform’s print £ yields.

QXX |Oo|lc|Q

A PyObject* ascii () JHMISERE,
U PyObject* — Unicode %%,
\Y4 PyObject*, A Unicode object (which may be NULL) and a null-terminated C charac-

const char* or | terarray as a second parameter (which will be used, if the first parameter
const wchar_t* is NULL).

S PyObject* The result of calling PyObject_Str().

R PyObject* The result of calling PyObject_Repr ().

£511: 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).

£ 1#: Unlike to C print £ () the 0 flag has effect even when a precision is given for integer conversions (d,
i, u, o, x, or X).

TE 3.2 iR s Support for "$11d" and "$11u" added.
JE 3.3 P Support for "$1i", "$11i" and "$zi" added.
TE 3.4 JiRFE L Support width and precision formatter for "$s™", "$A", "SU", "$V", "$S", "$R" added.

TE 3.12 WUHE Be: 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)

REE: #a4 5] B . Part of the Stable ABI. Identical to PyUnicode_FromFormat () except that it takes
exactly two arguments.

PyObject *PyUnicode_FromObject (PyObject *obj)

BRWEE: #a45| B . 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.
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PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
BRWEME: #8931 H . Part of the Stable ABIL Decode an encoded object obj to a Unicode object.
bytes, bytearray and other bytes-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)
Fart of the Stable ABI since version 3.7. Return the length of the Unicode object, in code points.
3.3 B InE.
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 e,

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)

Part 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 IIhE.
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)
BRWEE: #4951 8 . 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 B IhE.
Py_UCS4 *PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)

Part of the Stable ABI since version 3.7. 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
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Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *u)
Fart 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)

BREE: #HaY 3] 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 () to decode a string from the filesystem encoding and
error handler.

This function ignores the Python UTF-8 Mode.
S
The Py_DecodeLocale () K%,
3.3 Frise.
T 3.7 i P 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)
BRow fE: #H a9 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 HhE.
PyObject *PyUnicode_EncodelLocale (PyObject *unicode, const char *errors)

R #8495 A . 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.

W

The Py_EncodeLocale () function.

3.3 B fE.

JE 3.7 IR ¥ 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.
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XHRGmIDIERX

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 PyBytesObject* which must be released when it is no longer used.

3.1 FriRUge.
T 3.6 R B2z —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 PyUnicodeOb ject* which must be released when it is no
longer used.

3.2 Bl HiE.
TE 3.6 fREE K 52— path-like object ,

PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)

RWEE: #8951 A . Part of the Stable ABI 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 ().

S
The Py_DecodeLocale () %K.
TE 3.6 MU PR : The filesystem error handler is now used.

PyObject *PyUnicode_DecodeFSDefault (const char *s)

BEE: #8951 A .. Part of the Stable ABIL 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)

REME: #4951 A . Part of the Stable ABIL 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 ().
UL

The Py _EncodeLocale () function.

3.2 FrihtE.

JE 3.6 fRFE P The filesystem error handler is now used.
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wchar_t Support

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
R #8951 A . Part of the Stable ABI. Create a Unicode object from the wchar_t buffer w of the given
size. Passing —1 as the size indicates that the function must itself compute the length, using weslen. Return
NULL on failure.

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
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.

3.2 B fE.

’E 3.7 BB Pk: Raises a ValueError if size is NULL and the wchar_ t * string contains null characters.
g

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 str () 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 () for encoding 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: #FHa45| 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.
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PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

BRwE i #ay3] A, Part of the Stable ABL 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 4Rf7152%

PAF s UTF-8 Zififfithds APL
PyObject *PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
BREME: #495| 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)

£ ow© fE: #H by 51 B. 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)
RWEE: #8495 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.

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

Fart 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 fiUHE ¥ The return type is now const char * rather of char *.
TE 3.10 iR 5 : 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_DecodeUTF 32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)

R #4049 5] F . Partof the Stable ABI. 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:
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*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 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 *byteorder is
-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)

R B 4A: # 849 31 M. Part of the Stable ABL If consumed is NULL, be-
have 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)
REME: #8495| F . 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.

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)

B EME : #4495 A . Part of the Stable ABL 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 *byteorder is
-1 or 1, any byte order mark is copied to the output (where it will result in either a \ufeff ora \ufffe
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)

BB 4h: #H 89 31 M. Part of the Stable ABL If consumed is NULL, be-
have 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.
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PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
RWEE: #FHe95] A . 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_DecodeUTF 7 (const char *s, Py_ssize_t size, const char *errors)
RWEME: #8935 A . Part of the Stable ABL Create a Unicode object by decoding size bytes of the UTF-7
encoded string s. 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)

Bhow A # 49 51 A.  Part of the Stable ABIL If consumed is NULL, behave like
PyUnicode_DecodeUTE7 (). If consumed is not NULL, trailing incomplete UTF-7 base-64 sec-
tions 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.

Unicode-Escape 4gfi%t52%

These are the “Unicode Escape” codec APIs:

PyObject *PyUnicode_DecodeUnicodeEscape (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 Unicode-
Escape encoded string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

BEME: #8495 A . Partof the Stable ABL 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)
BEE: #4951 . 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)

RWEE: #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)
RWEMA: #He95| A . Part of the Stable ABL 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)

RWEE: #8951 . Part of the Stable ABL 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.
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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)
BREME: #4935 A . Part of the Stable ABL 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)

BRWEMA: #FeY5| . Part of the Stable ABIL 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.

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)

BREME: #FH4a95| A . Part of the Stable ABI. 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 O 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,
OxFFFE or '\ufffe', are treated as undefined mappings and cause an error.

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

BEE: #8451 A . Part of the Stable ABL 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: #4975 A . 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.
Unmapped 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.
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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)
BwE: # a4 5 . 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)

REME: #8951 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.
PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
RWEMA: #8931 . 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)

REME: #4951 A . Part of the Stable ABI on Windows since version 3.7. Encode the Unicode object using
the specified code page and return a Python bytes object. Return NULL if an exception was raised by the codec.
Use CP_ACP code page to get the MBCS encoder.

3.3 B .

Methods & Slots

HESELEY

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)
BRWEME: #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)
BREME: #4951 A . Part of the Stable ABIL 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)
REME: #4495| A . Part of the Stable ABL 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)
RWEE: #8951 . Part of the Stable ABL 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 ABI. Return 1 if substr matches str [start :end] at the given tail end (direction == -1
means to do a prefix match, direction == 1 a suffix match), 0 otherwise. Return -1 if an error occurred.
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Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
Fart of the Stable ABIL. Return the first position of substr in str [start:end] using the given direction
(direction == 1 means to do a forward search, direction == —1 a backward search). The return value is the
index of the first match; a value of —1 indicates that no match was found, and —2 indicates that an error
occurred and an exception has been set.

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)

Fart of the Stable ABI since version 3.7. Return the first position of the character ch in 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 Frihfe.
T 3.7 lRFE R start and end are now adjusted to behave like str [start :end].

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)

Part of the Stable ABI. Return the number of non-overlapping occurrences of substrin str [start:end].
Return -1 if an error occurred.

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
BEME: #FHa9 5| 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)

Fart of the Stable ABI. Compare two strings and return —1, 0, 1 for less than, equal, and greater than, respec-
tively.
This function returns —1 upon failure, so one should call PyErr_Occurred () to check for errors.

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)

Part of the Stable ABIL. 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)
BWEE: #Hey 5| A . Part of the Stable ABL X Unicode FE/FEE AT E LLBFH IR B DA R EZ —:
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_ LFE.

PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
REME: #7495 B . 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)

Part 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)

Fart of the Stable ABIL 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.)
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PyObject *PyUnicode_InternFromString (const char *v)

BB #4495 B, 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.

8.3.4 LMK

type PyTupleObject
XAPyobject M TRAAFK—4 Python KITCHNR .
PyTypeObject PyTuple_Type

Part of the Stable ABL Py TypeObject FSERIFE—1> Python JuZH2E%!, X5 Python 2] tuple
M FE RS .

int PyTuple_Check (PyObject *p)

WL p J2—A> tuple XA tuple ZEAUAY-FSRAUAY S WK M B . RS2 2 AT .
int PyTuple_CheckExact (PyObject *p)

W p J2—A> tuple X GAHAZ tuple ZEHUfY T AU S B MR o] LB . HeRECEE 2 AT

PyObject *PyTuple_New (Py_ssize_t len)
Bl #e47|A. Part of the Stable ABL IR Al —ANFIHYTCAN G, KB len, JIGHE (]
NULL,

PyObject *PyTuple_Pack (Py_ssize_t n, ...)
BEMA: #Hey51 8. Part of the Stable ABL S IR [Bl— NI JCAHNT S, KR n, RIEIEHR
|l NULL. JTAUEHIIAR I A HE19] Python X R J54E n > C Z4{. PyTuple Pack (2, a, b) fl
Py_Buildvalue (" (00)", a, b) fH%E,

Py_ssize_t PyTuple_Size (PyObject *p)
Part of the Stable ABL SREUFE M TN S H8E, IR ERZITTAH IR/,

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
R EITCH p RN, B AU AE NULL I B — ool AT D &

PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)

BWEME: AT A . Part of the Stable ABL & [0] p FIrd& A TCAL 7 T pos ALFIRTSE . IR pos Ky
FUEEGHE ETER, W [E] NULL % &4 IndexError F# .

PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BeEMfh: EAFIR. KT PyTuple GetTtem(), AAKELSHL.

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
BEME: #4435 A . Part of the Stable ABL 1R [i] p Fr 48 [ TCLLAI A low B high (¥, SiEAER
W IR ] NULL . X SE 4T Python 3ik5X p [1low:high] . ASCFRFMITHAREHITRT!.

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

Part of the Stable ABL. T p g W] TG pos QEEAXTXT%OE’EIW IR E] 05 W pos K
BLONERME -1, FWHE— IndexError FH% .

ik MRS i EC X o SN, HEFRCA T EAEZE MO ER A H 5 .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
KT ryTuple_setItem (), HAMTH G, HHNMIZ R g REEAHTCH.

ik X RS g — X oG, B2, ASPyTuple SetTtem() A, B RaX
FERMTATRRR IR IN G H 5 TC 0T pos SLE WATAT S | FHERRE4 R -
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int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

AT AR T KN, newsize X2 LA . A ICd] BON AR AR AL, FrbA A TE
XGACH— D5, AN E. R C g n AR BT 5 T, 35260 .
TCATE R G B 2K BN SCERESHSRINTA I e — S Focd, Rasai. MR
|0, %t AN ABRE “p BIEERAELRF- ST M ML BCZ T EAR [ o AR T *p 51 B9X
4, WEHRI <o FRgcil s, KM, &Mel -1, ff *p WEN NULL, }5|% MemoryError B

SystemError,

8.3.5 LEHIFFFIXTR

R PBIX GRS T namedtuple () (1 CXR, M5, HAiA& H 0l LE i mIEDi . %
BIRESHFS, AR E Feb MBI E Y 25 751 6 2L

PyTypeObject *PyStructSequence_NewType (PyStructSequence_Desc *desc)

BEME: #4478 . Part of the Stable ABL #i#f desc WSROI — S0 GH F 5288, IR
k. AIPAMF I Py St ruct Sequence_New () Al 45 F A ) SL 4]

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc ABAIIR AL LS 751 2R 2 type .
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 PyStructSequence_InitType #H[E, {HATZIEHRE O, Mg E] -1 .
3.4 e
type PyStructSequence_Desc
Part of the Stable ABI (including all members). & A @M 454 5 25840 o5 B -
const char *name
SER PP BN AR
const char *doc
$5 ) U SR A7 H3 1 H B A NULL SRR 2000
PyStructSequence_Field *£ields
17 VA NULL 25 BRSNS, B A S 2R A 7 B4
intn_in_sequence
Python 5 1] UL B (MR NAETE4L) .
type PyStructSequence_Field

Part of the Stable ABI (including all members). $§iRZEH AN —NF B . BT 4547552 AT A
A, HIITE FEREBIE R Pyobject*, PyStructSequence Desc [ fields FZHH
ECIP SN E pur a2 dlivpali s

const char *name

FETII A FREL NULL TR gsi ki O v FEA 2, W NPyStructSequence_UnnamedField
MERFEAR 2 RS

const char *doec
FBOR FAFHR B NULL R4 -
const char *const PyStruct Sequence_UnnamedField
Part of the Stable ABI since version 3.11. “F B4 IR E R AR R 24 IRTS .
TE 3.9 PO R XANEBEM char * B,
PyObject *PyStructSequence_New (PyTypeObject *type)

& w fi: # 84 3| A. Part of the Stable ABL @ # npe Y S B, % 5% B & A
HPystructSequence NewType () B,
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PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)

BEE: EAAYE] A . Part of the Stable ABL 3R [0] p i8] L5 S H , (T pos AbHXI 4. A
AT AR A

PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEE: EARYE R . PyStructSequence GetItem () WEIRZA,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

Part of the Stable ABL $$£5¥ 55 p ()8R 5| pos A FE B I{E 0. HPyTuple SET ITEM() —
¥, BNIZHHTHETE SR L.

ik XAERE BT TR o A5

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
R TF-PyStruct Sequence_SetItem(), {HRPIEI-N— S NECREL.

il XABREC T TR o B—AT1I .

8.3.6 FIFRIKR

type PyListObject
XA C LA Pyobject HTHAMAK— Python F|EXI R .
PyTypeObject PyList_Type
Part of the Stable ABL X2 JE T PyTypeoObject M FE Python 5| F2ET AL, 7F Python JZ[H]
FIERA 1ist 2 —PXR,
int PyList_Check (PyObject *p)
TR p @ —A> list X Gel list JEAURY TR S NR Ml B . IR R 2 2 T
int PyList_CheckExact (PyObject *p)
MR p @A list XPGAEAZ list AU F-2RALN SBR[ B . MR BRI T .
PyObject *PyList_New (Py_ssize_t len)
BWME: #Hey5]1 B .. Part of the Stable ABL IR Bl —ANMKE N len )H 53, R IR [B] NULL.

A Y len RT W, ok [0 1 51 L X 00 H sl NULL. AR BB 2L L C iR
¥rySequence SetItem () W% APl 8iH ] C R PyList_SetItem() «{—fﬁ)fﬁlﬁﬁ B
JEE SRR Python AURS A TFHXARIR .

Py_ssize_t PyList_Size (PyObject *list)

Part of the Stable ABIL. 3& [A] list WPHFEXT R K E; XHETEFNNFTLIE len (1ist) o
Py_ssize_t PyList_GET_SIZE (PyObject *list)

RUUTPyList_size (), [HRAMFHERIGN .
PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)

BEMA: ENGYF] A . Part of the Stable ABL 3R [n] list 48105 2 H index (i FRIX G, ALEEHL
A AREL Tﬁi‘%/\}ﬁﬂ%‘zﬂi%ﬂ‘ TERG]. W index #1215 (<0 or >=len(list)), Wi [1] NULL Jf

KE IndexError Fif.
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
Befa: faAagiIA. KT pPyList_Getltem(), {HEAWHIRALI .
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int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)

Part of the Stable ABL «I%EU%%EP%EUQ index TV N item. IHIHE[E 0. WIS index #5315 3R
[\l -1 & E IndexError B,

ik RS ik — DX item 5N EF—DUBIR B 2w ACE EREAFEG .

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

AU A A Py List_SetTtem (). X HPHTH5) b 2 midsA WAL E:
H7,

ik UES Mk — AR item WBIH, (H5PyList_SetTtem() ANFEMEE R&EFALAM
YRR HG I AE list 1 § 08 B ATA 5 | AR gttt 5 -

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)

Part of the Stable ABL 42 H item 1 A 513 list 8|2 index 7 A0S . WK IEHRE] 05
%TBZIJJE”J [m] -1 #mﬁﬁ/l\ﬁiﬁ' 7|‘HJ:‘|? list.insert (index, item).,

int PyList_Append (PyObject *list, PyObject *item)

Part of the Stable ABL R Xf 42 item FRINE| )3 list IR JE o QSRR TRF% 0] 05 GOSRAS BT )i [a] —
HRE— . H4T list.append(item),

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)

BEME: #hy 5| A . Part of the Stable ABL ifgli]~/|\Xa‘%§U%§, A5 list 4T low Fl high 219 {1
5. QAR B NER [B] NULL M E 59. #H4 T list [low:high]. ASZREMFIFRK BT
%5,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)

Part of the Stable ABL f§ list 249 low 5 high 2 [8] 09 U] % 2N itemlist W) N 7. 24 T
list[low:high] = itemlist, ifemlist 0] PA°A NULL, FRIRMEN—PSH0FE (MR .
BRI 0, AR ] -1, LETS’Z%NJ’J%X%& TET]

int PyList_Sort (PyObject *list)
Part of the Stable ABL X list "1i) 5% H BEATIFUHIHEF . IR [ 0, KRIBHHRE] -1, & 4T

list.sort ().

int PyList_Reverse (PyObject *list)

Part of the Stable ABL X} list /i % H 47 Rt e % . BmaR [l o, JRIMHFR M -1, X556 T

list.reverse(),
PyObject *PyList_AsTuple (PyObject *list)

BEME: #ag 3| A . Part of the Stable ABL & [nl—ANHr g yo2Hxt e, iy list MNES: SMmT
tuple (list).,

8.4 FAMR
8.4.1 FHUR

type PyDictObject
XA~Pyobject HFRBE 4> Python FHXIR .
PyTypeObject PyDict_Type

Part of the Stable ABI. Python FHLZRAIFIR K Py Typeobject W5, X5 Python EH Y dict &
AH R AIRF S
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int PyDict_Check (PyObject *p)
WA p @A~ dict RREE dict KA TR AR L1 R B EAE . R EUE 2 AT .
int PyDict_CheckExact (PyObject *p)
WA p Z—A> dict MZEANE dict B[ BRYLFNR P EAE . R EOE 2 2 T .
PyObject *PyDict_New ()
BEE: #a93| B . Part of the Stable ABL 3R [A]—/NHH 23 7ML 2GR [A] NULL,
PyObject *PyDictProxy_New (PyObject *mapping)
BRWE: #Ha4 5| A . Part of the Stable ABIL j&[H] types .MappingProxyType X4, HTFisIhfT
ST RIS X I8 T B AR 18 B AR sh A2 3 AU -
void PyDict_Clear (PyObject *p)
Part of the Stable ABL. {45 P4 5 Bl it BT A7 (BT
int PyDict_Contains (PyObject *p, PyObject *key)
Fart of the Stable ABL #fj5& key @ E MW ESTEFH p o Q2R key VL E p B9FE—200, R[] 1, 70
RME 0 o a&M] -1 FoR g, XA T Python ik key in p.
PyObject *PyDict_Copy (PyObject *p)
BEME: #a45)1 A . Part of the Stable ABL 3R [1] 5 p 4034 [l S8 E X0 T 8
int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABL fifi [f] key V£ MY val 5 AT p. key Wi - Khashable; WSRAE, N¥5| %
TypeError. JEIIIIRIE 0, KIGHFRE -1, BeRE R 2 M val 19511
int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
Part of the Stable ABL X5 PyDict_SetItem() f[h], {H key #35E N const char* UTF-8 43
FATER, MR PyObject*,
int PyDict_DelItem (PyObject *p, PyObject *key)
Part of the Stable ABL R[5 "7l p s iR key WA H o key Wbl ighashable; WIRA I, W51k
TypeError, WHRFHFEH key, MEF|K KeyError, MIIATIRE 0 s MR R -1,
int PyDict_DelItemString (PyObject *p, const char *key)
Part of the Stable ABL X 5PyDict_DelIltem() A, 1B key #iF5E N const char* UTF-8 4t
WFAHY, AR Pyobject*.
PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

B fi: FEAYFIRA . Part of the Stable ABL N p R IEIA key SRS . TSRS key AT
FEAE 2 B A7 HE R [E] NULL.

A FEWH _hash__ () M _eq__ () FERE LM 58 R o 5 B 200 . 3
JlPyDict_GetItemWithError () ER¥L.

TE 3.10 BB FEARAFGIL W O0 T T it APT 5 B I s IR R B eir . R AN PR AR iF
PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)

BEME: fEANBG5] . Partof the Stable ABL PyDict_GetItem() FIZERE, EASHMAEE. 47

B R AEINPRR ] NULL G HACE— 58 WEREEAAAAE R 7] NULL Jf HA BB — 57
PyObject *PyDict_GetItemString (PyObject *p, const char *key)

BEME : fENBG 5] A . Partof the Stable ABL X 5PyDict_GetItem() —#f, {H key 2 —> const
char* UTF-8 gl )77 8 R FGERT, A E PyObject™,

ik FEWM _hash O Ml _eq () FEBEUETE QI NG IS str X5 E) K& R
M) S5 5 B o e Bk 2 m%. @i lPyDict_GetItemwithError () BREIF M H AR H &
W) PyUnicode_FromString () key.
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PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)

BEME: EAFIA . XPR Python J2TH Y dict .setdefault () —Af. W key 777, BRI
TEF I p BHRT N I(E . WEREALEAE, BERHUE defaultobj —E1H A\ H- 12 8] defaultobj « %A~ PREL

HATE key RIME AT BRAL— U0, TR @ AERA AN AN 23 5T R E
3.4 HRIEE.
PyObject *PyDict_Items (PyObject *p)

BWME: #a4 5| A . Part of the Stable ABL &[] —/ME &g M ip B BT Py Li st Object,

PyObject *PyDict_Keys (PyObject *p)

BRWE: #a4 5 A . Part of the Stable ABL & [v]— /M &2 ML ip g 4 (keys) I PyListObject,

PyObject *PyDict_Values (PyObject *p)

BWEME: #a9 51 A . Part of the Stable ABL &[] — /M &2 ML ip IFA{H (values) [Py ListObject,

Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL iR [1] "7 i B %, S5 TR 78 p ] Len (p) .
int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

Part of the Stable ABL 53 p i T S0 . 65— YA H MR BOT 1R 5210, H ppos BT
UMM Py_ssize_t WMHARIIGAN 05 %R ECR N 7 M P S SRAEXTIR B BL(E, — FIrA 6
(ER R A 52 B MR [ (BB TE 2> pkey I pvalue [ 244516 PyObject* ARk, BT BT 4
AEFEDRIE, sE AT NULL. sl i BRI AR5 | AR &8 . ppos ZEEARIA
WA ERERR WIS A ifs &, I Hh T4 R M By, PRI BT Ak,

fian:

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

}

T p ANV AZAE I D) A AR U o e P U], SR R A, BRI E AR
KA. BIn:

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 XML H}5 b AT, FHEET RS FZll a. b Al AR — A7, BT
Y HiPyMapping Keys () MPyObject_GetItem() {IXt4t. W override JEAE, WUWIRFE b
AR EIAH R R B @ H AR AE S BRI 4, A5 A SRAE @ o 38 ) ) e 0] B2 0 o e
fEXF. YRR 0 B 245 ] K R R E -1,
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int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABL X5 C 1) PyDict_Merge (a, b, 1) —FE, 2T Python ¥ a.
update (b) , ZHIFET PyDict_Update () FE5 “ASHBA keys” [EIER A L BLR 2 A (E
XFHIFFA o 2 IENINHRIE O B 245 | A S H iR b -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq?2, int override)
Part of the Stable ABL f seq2 P SE(EN ST & IF 2 F M a. seq2 WM HEAC S 2 1Y A 4

TEXICR ARG AR E Y, UI2R override LR 5 i th B BEIE L o 24 iyt
R[] 0 B MG K IR -1, SEHEY Python T4 (RIIEERSN)

def PyDict_MergeFromSeq2 (a, seg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = wvalue

int PyDict_AddWatcher (PyDict_WatchCallback callback)
TEF M EYEIT callback Ay watcher o 3R MBI AR 64K id, VERFRIA PyDice_watch ()
BT o R IR (Henisef A8 ) ] watcher ID) , 3&[H] -1 Jf Hi & 74 .
3.12 Hih e,

int PyDict_ClearWatcher (int watcher_id)
WM Z BIMPyDict_Addwatcher () k[ watcher_id kiR Y watcher, JINEFIRE] 0, Hi4E
I (B4 25 E 1 watcher_id AAEME) &M -1,
3.12 Hihi I RE.

int PyDict_Watch (int watcher_id, PyObject *dict)
Y7 dict Rie B M. HPyDict_Addwatcher () 1% watcher_id % 5 1) [0 JERAE dict %%
RN A . SR ] 0, H IR ] -1,
3.12 Hi e,

int PyDict_Unwatch (int watcher_id, PyObject *dict)
BFH dict FRiC WA BEWEM . HPyDict_AddWatcher () F#AN watcher_id %} 1 Bl JEAE dict ¥
%‘E&?Z*%ﬁiﬂﬂ%‘mﬁ%ﬂﬁﬁﬂﬂ o MTFMAEMZ HIAA OB IR A BT L . SRR 0, H AR
3.12 FR T fe.

type PyDict_WatchEvent
1 DATF O BE ) =7 i W A0 28 = 1 40 B A 4% PyDict_EVENT_ADDED, PyDict_EVENT_MODIFIED,

PyDict_EVENT_DELETED, PyDict_EVENT_CLONED, PyDict_EVENT_CLEARED £
PyDict_EVENT_DEALLOCATED,
3.12 R TR

typedef int (*PyDict_WatchCallback)(PyDict WatchEvent event, PyObject *dict, PyObject *key, PyObject
*new_value)

S HIL S AL ] U R R 23
HN 5 event /& PyDict_EVENT_CLEARED #f PyDict_EVENT_DEALLOCATED, M| key Fll new_value

HB-H NULL, A5 event /2 PyDict_EVENT_ADDED B, PyDict_EVENT_MODIFIED, ] new_value

YK key HIFHE . W event J& PyDict_EVENT_DELETED, N¥MFH AR key I new_value
5 NULL,

PyDict_EVENT_CLONED £ 7E 7 — > F M & I 3 Z i A & 1) dict B & Ao Ry PROIE I 4
ERRCR, =42 Kk B E A A4 1 PyDict _EVENT_ADDED = {4; [ & A& A
PyDict_EVENT_CLONED, [fij key MM,

W ] DA AR BEAB L dicts 75 W 27 AN AT HURH 2, A8 TERREB I . 35 AN BRI m] i
fil % Python AUEHIIAT, PN ERIRE 4B L dict AT 20 o
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U4 event j& PyDict_EVENT_DEALLOCATED, JIYE [ iz 52— A% RIREBY 55 1 <7 3L 14 95 |
P T AR I PH AR U RE . 24 B AR O S DA PR A B, AT AT R 24 B L 3 B B A2
PR A -

[E A E B AR dict BB BSE R FITRAT . IXFEFE I BT dict ARSI PARERS 2R .
MEZBFEEE T —A5E, WELmRRE -1 RRHEFEIASTT EKNSEMHE
HPyErr WriteUnraisable () ¥THIHIK . FEEALRE S T BN Y& 0,

FEREA BN FTREE B T M AR 78 . FEMUIEOLT , BRI N 243 8] 0 FFA58R % B [FAER
o X ERE X B W] BEAN S UF AT HoAth ] 35 B S 10 APL R AR B BRI s R IRE, It
TER ] 2 BRI E .

3.12 Hrife.

8.4.2 REWMR

XN A T E X set Hil frozenset XRIGA I APL ARATARTE NS H 2 BEf b =2 6l 5
SR (B3EPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue(), PyObject_Print () DA JPyObject_GetIter())
B FE W2 B FE I (8 FPyNumber And(), PyNumber Subtract (), PyNumber_ Or(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (),
PyNumber_InPlaceOr () [/‘]\&PyNumber_InPlaceXor ())o
type PySetObject
X A~pyobject fy ¥ KA M K PR 1f set M frozenset Xt 5 iy Py & . & A
TryDictobject WL AE T X /NRAF G UL E 2 & @ K/ (RGBTl A7) , i
T AR RS S 5 R LR i B T AR SO AP (RIBBURAGAA 20 E 1k
() F B AR A6 I BT BB A AR . TR U7 IR0 ER Y 2438 4 & 5 A SCRY Y APT R BEAT I AN 7]
A B ARG R (.
PyTypeObject PySet_Type
Part of the Stable ABL X 2&—/PyTypeObject S|, 3/~ Python set 257,
PyTypeObject PyFrozenSet_Type
Part of the Stable ABL X 2—/~PyTypeObject 5fil, /R Python frozenset ZKH,
NN ARG A 7 3E T 4R AAE B Python X R FRER. SR, X B R A A TR T R
Python %1%,
int PySet_Check (PyObject *p)
MR p @A set MEEE RH TR LHINLREIEE. RS R BINIT.
int PyFrozenSet_Check (PyObject *p)
MR p @A~ frozenset XWREFH BH TRAWILHINR I FE. MRS R BEIIMIT.
int PyAnySet_Check (PyObject *p)
MR p R—1 set MR, frozenset WRulH e HTRAR SBR[ EAE. BLREUE 2 Y]
W7,
int PySet_CheckExact (PyObject *p)
W p @A set MEENRHTRAPLFIN R B EE. RS 22T,
3.10 i 2hfE.
int PyAnySet_CheckExact (PyObject *p)
WA p Z—A> set B frozenset XfGAEANZH - ZEAU Y SL A M W] L . 1 bR AR 2 22 B
7.
int PyFrozenSet_CheckExact (PyObject *p)
W p Z—A> frozenset XMEEANRHFIHRAWLHINR M FE. HREUD R BEIIT.
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PyObject *PySet_New (PyObject *iterable)
B #Hay 3| . Part of the Stable ABL & [0] — A1) set, H A GE iterable Fir ik 0] X £ .
iterable W] PAA) NULL FoRn @ — s E6. MIEHR EFEE, KIGEHRE NULL, g1
iterable SEFr A Z AT AR ZMG K% TypeError. GG THE NS (c=set (s) ).
PyObject *PyFrozenSet_New (PyObject *iterable)

BWEMA: #9518 . Part of the Stable ABL iR Bl — /i) frozenset, HHALF iterable TR 9] 1
X4, iterable T DK NULL R Q@ — D SRS . IR U GRS ES, RIGHR ]
NULL. Q15 iterable SEP5 EANZ T EAXT S NG| K& TypeError,

TN R 238 T set B frozenset BYSEHIEGE LR A LG .

Py_ssize_t PySet_Size (PyObject *anyset)
Part of the Stable ABL jR[1] set Bf frozenset XRMKE ., ZFT len (anyset) . WIHE anyset N
2 set, frozenset B{H TRAWLH], WESTF| % SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
FIAW Pyset_Size (), AHFEARKN

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABL. QSRR H MR A 1, GUERARAREN WA 0, qisE H|E5 =Wk M -1, 5 Python
__contains__ () FYEARF, ZERBORNS H IR TG A 4R G40 R IR RSG5 4R 6. WN2R key
BARRMEFEN SN S| % TypeError, IR anyset N2 set, frozenset By H T2EH i SLHI ) &
5| % SystemError,

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABL ¥ fll key #| — 4~ set £ fil. 8 W Jl T frozenset 35 i
(HPyTuple_SetItem() WIZEMIZ Ab & B ] 8% ok A 4 87 00V 45 45 & 7 A FF 45 HAb AR 1
ZHHFT AR E) o BIEHR ] 0 MR WEF IR [ -1 A1 key S ARG Ay XF AN 2 5] K&
TypeError. QIREA KA E N 5% MenoryError, Q15 ser RNjg set B H AR 5L
BN £5| % SystemError,

THNREGE T set BOL RG], (HAFHT frozenset BHFRAMSLHA.

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABL WIRFLHFFCMBRMR A 1, QAR ARIRE] (C#lE) Wkl 0, WS4 R
MR -1 ST AFIER A ST K KeyError. IR key HAATIGA X R NG| % TypeError,
5 Python discard () F¥EAR, ZRECRS B TS A SRR RS A . sk
set Nig set B HFRALHIN 25|k SystemError,

PyObject *PySet_Pop (PyObject *set)

BEME: #a951 A . Part of the Stable ABL 3R 1] set HAEEXTRIHTIH, M set HREBRIZATS . R
TR [a] NULL. AEREEG A BN X5 K KeyError, HIR set Aig set BH T FALR 5B 25
& SystemError,

int PySet_Clear (PyObject *set)
Part of the Stable ABL %3 A - JLH) Fir A (LA -

8.5 Function %%

8.5.1 Function 3}t

A —LekEE T Python BRI AL
type PyFunctionObject
T R C S5H1R
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PyTypeObject PyFunction_Type

ﬁxgg/l\PyTypeObject SEf 278 Python B %S, B E N types.FunctionType [i] Python
PP AT

int PyFunction_Check (PyObject *0)

ﬁn%0m~/\ Bowtge GERNPyFunction Type) NER A E(H . FESWHA N NULL, JHpREE
ST

PyObject >“PyFunction_New (PyObject *code, PyObject *globals)

B fh: #a931 R, RIS IUBXIGE code IIKIHTREN G . globals WZ— A4, KHRELR]
NSRS

PRI ST AT R AN 24 B e AR RS XS S PR B . __module__ j2& M globals FRHEEUY] . Z%L defaults,
annotations Fll closure §{i%} NULL. _ qualname__ #{i% N5 XY co_qualname FEAHHKY
=

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

BeEME: FHagil A . FlpyFunction_New (), {HIR RFEERETLM __qualname_ &1
qualname [ 42— unicode ¥4 8 NULL; UN5HE NULL, W __qualname_ @S85
XTS5 co_qualname “FEA R HIME .

3.3 Bl Hhhe
PyObject *PyFunction_GetCode (PyObject *op)

BEMAE: ENAFIR . RIS REOTR op REKHICASRTSR .
PyObject *PyFunction_GetGlobals (PyObject *op)

BEME: ENGFIR . IRESEHOR Fop* AHIKAY 4R UL
PyObject *PyFunction_GetModule (PyObject *op)

BEE: EAI A . ERETR op 1) __module__ J@ 1R [l —A~borrowed reference, ZAHV] PAK
NULL,

A — ML SRR PR FAF R, (HAT DA T Python AR BCA AT HABXT 42 .

PyObject *PyFunction_GetDefaults (PyObject *op)

BEfE: EAGFIR . RPN SR op FIZEEONE. XA AR — S H0td sl NULL,
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)

KRB R op BCESHINE. defaults 16754 Py_None B—Itd.

RIGPS| &% SystemError Bi itk E -
void PyFunction_SetVectorcall (PyFunctionObject *func, vectorcallfunc vectorcall)

WEEERETS func 1) vectorcall F2E% .

ek [T APT Y R AER B ARME 0T (BRIA) vectorcall BRELIIATH !

3.12 il Tiee
PyObject >“PyFunction_GetClosure (PyObject *op)

BEMh: AT R[E SRS KBS op B L. XA PAE NULL B cell X404
int PyFunction_SetClosure (PyObject *op, PyObject *closure)

BB KR R EON G op B, closure ALJ52H Py_None B cell X4 1) TC4 .

RG] % SystemError S iR [H -
PyObject *PyFunction_GetAnnotations (PyObject *op)

BEMAE: ENAFIR . BRI REOT S op BN, XA AR —A R AR T e NULL,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)

BEEPREON S op WIFRTE . annotations W5 — A 415L Py_None.

RIS % SystemError RN -1 .
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int PyFunction_AddWatcher (PyFunction_WatchCallback callback)
M callback 1524 4 Wi fiRERR ) BB AL A% o AR [0l — Wt 45 PyFunct ion ClearWatcher ()
() ID, AU AR R (A syl A ID), IR -1 s — 5.
3.12 e

int PyFunction_ClearWatcher (int watcher_id)
VHOA Y oul R OB 2 fE 2 mi M Clear watcher identified by previously returned from
PyFunction_AddWatcher () & Bl B 1 watcher_id i hRiR B A &5, BCEHEfR B 0, =i F
AT (W45 8 19 watcher_id AR R -1 HFRE—NFHE.
3.12 e

type PyFunction_WatchEvent

oDLF RT BE W0 B KK M ML 2% P 41 R M M %% - PyFunction_EVENT_CREATE
- PyFunction_EVENT_DESTROY - PyFunction_EVENT_MODIFY_CODE -
PyFunction_EVENT_MODIFY_DEFAULTS - PyFunction_EVENT_MODIFY_KWDEFAULTS

3.12 BRI BE.
typedef int (*PyFunction_WatchCallback)(PyFunction_WatchEvent event, PyFunctionObject *func,
PyObject *new_value)
B R AL I R S 2
N event 5 PyFunction_EVENT_CREATE Bf PyFunction_EVENT_DESTROY M| new_value
b NULL. #EHAMEI T, new_value X§ A8 45 i) JE PEFFA — A48 1 ZARAFHE fune ) BHE
H)borrowed reference.
I AT ARG A AR REAZ B func; SAECAT BEEAT AN RIS SZ M0, A4 TR A .

B2k event J& PyFunction_EVENT_CREATE, WZRISTE func 5E AL Z G BT . 78
HABREIL T, RIHFEXT fune HFATIEMCZ B AR, XA DGR fune Z BIRPRAS. 40
A A RE RO R QN ARV AT I A . FEBLIE BN RN & AT R . BARARTEA R B etk
P X 2 PR AT AR B B T T NS, (R B HET T Python FLRS ) L

U event J& PyFunction EVENT_DESTROY, YR [AI ] 4252 — A~ BI-RF6 55 18 o 00 5] HF Ol
HHEE, P IEHAE ORI . 24 FAE X5 DA TR SR, AT AT 24 R 28 6 ) M AR 1 )
BB o

MRZEHEET AR, WELHRE -1 kFHESFENRITS KNS
WPyErr_writeUnraisable () fTEIH R, FEHABNE IR BN 24 [H 0,

TESEA B PTREE B E T AR FR) F 3 o FERCIEOLT, IR 43R (] O HAT5 IR 380 (R AR 1) 5
o DX MK IR T AN 23 VR AT (] Hofth v B R 1Y APT B AR B IR S iR, IfF
TR 2 B E

3.12 FiHR I BE.

8.5.2 SLBIFHEMHR

SEBIITERPyCrunction IR, WagRiPyCrunct ion 5 RIGEMHITIE. EBULT PARTHY
18 PyMethod_New (func, NULL, class).

PyTypeObject PyInstanceMethod_Type
XAPyTypeobject SLBIHF Python SLHIJAIAL, EIFAX Python #2/F AT

int PyInstanceMethod_Check (PyObject *0)
WM o B—NEF HFENSE GBI Py InstanceMethod Type) MR Bl BEH. S UM A N
NULL. MRRELEE R IIIAT .

PyObject *PyInstanceMethod_New (PyObject *func)

B fh: #ay il A RIE—ASEIEBITIEXG, fune WAL TR G func FHESEBITTIA
R IR A R R
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PyObject >"PyInstanceMethod Function (PyObject *im)
BEME: AT A IR RBRESEBITITE im HYRREO 4R .
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
Bl AFIR . BARPyInstanceMethod _Function (), W T HEERARLI .

8.5.3 HEMR

IR RISER R BN R . IR SWEEER — D P A E SR SEBl. RIBETTE (FPERI—1M
i) BT

PyTypeObject PyMethod_Type
XA PyTypeobject SLHIALFE Python J7ikRA ., EAEN types.MethodType [f] Python F&f7 /4

int PyMethod_Check (PyObject *0)

ﬁn%07g~/*ﬁﬁ£5@%(£féﬁpwethod Type) WER [Pl EfH . JES0AA NULL, IR
ST

PyObject *PyMethod_New (PyObject *func, PyObject *self)

BeME: #rag 3R . RIS ITIEXGE, fune ROMTTE TR, self %7 k48 % 155
Bllo FETTIRBOR I func FH05 0 eREEIR I o self WA} NULL,

PyObject *PyMethod_Function (PyObject *meth)
BEME: AT . IR RIRENTTIA meth BRI 5L
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEME: AN BRAR PyMethod Function (), WEE THIRIM .
PyObject *PyMethod_Self (PyObject *meth)
BEME: AT IRERRENTVE meth (156 .
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEME: EANFIA . BRAR PyMethod _Self (), W2 T HEERAGIN .

8.5.4 Cell 35

“Cell” XF 4 i1 FSL B 2 ME G . RFFAEARORE A, — A “Cell” XF4 0 T 1%
TR 800 e R 7 B 6 P B S TSEY Cell” 81
VAN, ST “Cell” il S T AL BT AT S B . ORI “Cell” Xh4f Tk Ak 5] i
0 PR RIS PRI S 1 Z T X BN 2. “Cell” SHrE oM )y T AR A A -

type PyCellObject

T Cell X1 C 51k .
PyTypeObject PyCell_Type

15 Cell RfRXFBLAIFRIRT 52,
int PyCell_Check (PyObject *ob)

WA ob j2—> cell XTRNIR [P ; ob WA N NULL, BURRELE & M IAT
PyObject *PyCell_New (PyObject *ob)

BeME: #ag5l A . BIEFHRE AL EE ob HIHT cell IR . JESTLASH NULL,
PyObject *PyCell_Get (PyObject *cell)

BEME: #ag71 R . 1R[] cell X4 cell HJNEE.
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PyObject *PyCell_GET (PyObject *cell)
BEME: AR . IRIA] cell X4 cell FJNES, (HIZ AN cell J2 75 FE NULL H Ho—> cell Xf
%o

int PyCell_Set (PyObject *cell, PyObject *value)
K cell X4 cell [ NZRBEN value. SXRFREAEATRS cell X424 17 NZEMI5] 1« value W PAK NULL.,
cell WAZFAE NULL; AR EAZE—A cell XPRMAFRI] -1 AR BCE AT ] 0.

void PyCell_SET (PyObject *cell, PyObject *value)
K cell X cell KN value. ANV, 3 HAS AT DAPRIEZ: 455 cell AT AR
NULL H HR—1 cell %4,

8.5.5 MR

HSxF 52 CPython SEHLRYARZHRANTT . AR —Be i RIPE 2 s B T AT AU .
type PyCodeObject
T HRBARD R R G C gty A7 BT i S
PyTypeObject PyCode_Type
e PyTypeobject 524, FFEIR Python 1Y code 2%,
int PyCode_Check (PyObject *co)
W2 co @—A> code MRMLRIMTEA . HEREUE 2 MIHAT
int PyCode_GetNumFree (PyCodeObject *co)
R[] co H A REL
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.

IR AN AR SR . AEPRARTREE— D S XSk AN, W PyCode_NewEmpty ().

M E LA, nABEA PyUnstable_Code_New () SRHPEHAHiE ) Python
A o

LB KOO V72 55N 7 SR AR, K2 5 B 0 A0 A8 T e B TE A AT 58
VM . R B

JE 311 JREU: 3INT qualname fl exceptiontable EZ,

16 312 ijCEP: ) PyCode_New HAMIRK, @742 CAPI B)—5r. IHAREHFEM, EAe%
AR E B HAT AR AT -

PyCodeObject *PyUnstable_Code_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int
kwonlyargcount, int nlocals, int stacksize, int
flags, PyObject *code, PyObject *consts,
PyObject *names, PyObject *varnames,
PyObject *freevars, PyObject *cellvars,
PyObject *filename, PyObject *name,
PyObject *qualname, int firstlineno, PyObject
*linetable, PyObject *exceptiontable)

This is Unstable API. It may change without warning in minor releases.
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SpyUnstable_Code_New () 2L, HEAMEM T — AR FR AL E 25007 "posonlyargcount” ., i
HT PyUnstable_Code_New [1¥3& F 25T B FEE B T3X R 3

3.8 FRIEE: Fh PyCode_NewWithPosOnlyArgs
JE 311 R N T qualname fll exceptiontable %,

TE 3.12 UE R B4 h PyUnstable_Code_NewWithPosOnlyArgs. |HZMEHFN, BHIE
2524 PR SR R HTRE R T A

PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
BEE: Fegsl A, BBl DNAEFREN A BB ET TSRS AR, SRS
WERBAAT RS 5| K —4> Exception.

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)
RWLE byte offset [ EHZAIAKZ JG A AR HIT T MRRATE—DIMKITS,
WH PyFrame_GetLineNumber ().
LR AR R P AT S A TR, RN 72 PEP 626 AT APL,

int PyCode_Addr2Location (PyObject *co, int byte_offset, int *start_line, int *start_column, int *end_line,
int *end_column)

FHEAR int $8EHB0H byte_offset AMIHELHIIRMARSATHR TSN T . B AT E TR
1 B IPRHERCA 0.
TSR R BT R ] 1 A5 3R (] O
3.1 BRI BE.
PyObject *PyCode_GetCode (PyCodeObject *co)

S #r F Python R f getattr (co, 'co_code'). iR [a|—~H ] R AR G b i1 5245 A5
WpyBytesobject [5G . HHARF, R[] NULL H-5] %57 H.

X4~ PyBytesObject A DA #RES: 15 Q1 H HA L UF CPython Frsk br PUATHY 735 1S . BLRR
By E RN R AR AR A TR

3.11 FifE.

PyObject *PyCode_GetVarnames (PyCodeObject *co)

LM T Python 1Y getattr(co, 'co_varnames')., iR [ —~45 m] W & R A 54 FR
fpyTupleobject MHTGIM . HATHT, KRBl NULL 5] & —4 54 .

3.11 B RE.
PyObject *PyCode_GetCellvars (PyCodeObject *co)

ZArT Python f{f% getattr(co, 'co_cellvars'). iREl—dEWHRER REVTS K E
AR R A FRI Py TupleObject BIFGI . 24, KRB NULL 35| & —AFH5 .

3.11 HiHE.

PyObject *PyCode_GetFreevars (PyCodeObject *co)

M F Python 101 getattr(co, 'co_freevars'), R[] —f5 MG A H B A B4 K
HPyTupleObject WIFIGIH . M4, Rkl NULL H5) K — 7.

311 R fE.
int PyCode_AddWatcher (PyCode_WatchCallback callback)

TN} callback V525 24 1 il REAS A AU X R g . R[] — ] e 4y PyCode_ClearWatcher ()
M ID. AR EER (BN R R AT e ID), WERIE -1 FF 38— .

3.12 FrH .

int PyCode_ClearWatcher (int watcher_id)

2 BIMNPyCode_Addwatcher () RIS B f#EREgs H B watcher_id FThRiRnd B ilgs . IS
iRm0, s HASET (B4 45 2K watcher_id KM &M -1 HRE 7.

3.12 FiHIIfE.
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type PyCodeEvent
Mol e MRS X 4 s Mg F M 4l B W A 2% - PY_CODE_EVENT_CREATE -

PY_CODE_EVENT_DESTROY
312 A fE.
typedef int (*PyCode_WatchCallback)(PyCodeEvent event, PyCodeObject *co)
PR AT G2 A0 35 1] 8] o 5 2R
UK event Jy PY_CODE_EVENT_CREATE , [0 &AE co 56 EWIRL IS AGETAM . 50, [ul i
SAE co PATHIERZ I AT AT, AR ] MG co ZHTHTIRES .

N4 event iy PY_CODE_EVENT_DESTROY, WIZE [ E 4332 — A~ BIREB 4 55 0 AR X 52 i) 5 | 3
A, IR AR SRR 24 F A AR 5 DA TR B, AT e 24 B 8 T B B A2
VERF PR B VR

A% APL [ PO AR N I A7 I Y SE BT . 3K 284075 AT AE AR AEA R TR A S A A X R
AR LTI AT ) B SRSB4 T H) AL T R B L s iR B i 22 57 (L33 IR Tl e
P, EASUAEAERATH) Python fURLHTE 3L

MR ZEEEET AR, e LAk E -1 55 R AE S AT 5] &R &
MPyErr_writeUnraisable () fTEIH R, FEHARME O N BN 24k H 0,

TEREA IR T RECL B0 1 AR B S5 o AEBUIOL T, IR 243k 1] 0 H-A75 SR BL B [r) R 11
o X RO A T BEN 2 AR AT H A T BB R R APL BRAFE BRI 2 RS, I
TEIR 8] 2 BRI E

3.12 i HE.

8.5.6 Mimz 2

N T SCRPRWORIEARIZ Y e, SNSRI ias 55, w DATEACRS X R _E BT R A A S M

XEERECZARUE C APLIZIY—if 7 % IfiE/2 CPython FYSCBRANYY, It APT nf GEREIN 222 i A A Hi 57
ik =

Py_ssize_t PyUnstable_Eval_RequestCodeExtralIndex (freefunc free)

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

AR [ AT AN E I 225 EL T 1 AR X SR s i s -

WHEEL T OFFE MRS ) R L FH A %R B R E R I 45 8 5 PyCode_GetExtra fll
PyCode_SetExtra — il i DA AR AS X5 ¥k .

R free WA AN K NULL: Y4ACREXS ROERERT, free RAEAEAE T H RS T BHE NULL £0ds 4%
Mo 4fifErPyobject Wil Py_DecRef ().,

3.6 FriEhie: YfE _PyEval_RequestCodeExtralndex

IE 312 fRE L B4 N PyUnstable_Eval_RequestCodeExtraIndex. |HIFHZIRE W
s, (BFE APL E M HiR 1T H .

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 MAFAEAE L E R R BN . IR ] 00 SR IGI BB — A3 R 1] -1,
WERARAERG | T IRCE SR, R extra ¥k NULL 3% [8] O AN & 575
3.6 FRIEE: fF8 _PyCode_GetExtra
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TE 312 R E44 N PyUnstable_Code_GetExtra. |[HRFEZHEWFHH, (HAE API H
ez BIRE R A

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 2L 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

X L8 APL S 5%t Y B SCPF X 4L Python 2 C APL (¥ fi/MUREN, B id ZHBT C A R 1317 Z b 1/O
(FILE*) 3§, 7 Python 3 i, SCPFAMIGEATEIRG 1o BibR, %% LAWK Bt RS IR= ST % /O 2
B LTI FHEATERNREUR XX ST APT 5 C feds, 2 TR IR AR A 5
LR =I5 RS BCA 151 1o APL,

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding,

const char *errors, const char *newline, int closefd)

B i #8951 A . Part of the Stable ABL M4 CLFTH X fd (1) TR ST Python SC{ARX)
% . 288 name, encoding, errors Fil newline 7] DAK NULL sl I ERINEL: buffering 0] PAK -1 Fonfdi
FAERNE . name &9 ZMALRE TR T . RIHFRE] NULL, A XS ELmEER, FS
] io.open () BRELHYSCRY.

i T Python it A HEHZEZ, IR ENTS OS SO HIAATHE & &7 R4l )
(50 A e B MR ) o

TE 3.2 MUE G Z W name JE1E.,

int PyObject_AsFileDescriptor (PyObject *p)

Part of the Stable ABL 5 p SR SCIFATTVED int R [ol. WSRXT SR HAL, LR EIHAE. 0
R, WURITRAFAE £ileno () AL ST iRLAR Bl —HEE, BRI SC
PHEBAF R ELR ] JIGIPRF BB R ] -1,

PyObject *PyFile_GetLine (PyObject *p, int n)

BEME: #ag3l A . Part of the Stable ABL %4y T p.readline ([n]) , X EREIMITL p L
—ATo p ATLAE SR B HA readline () FIERATMTSR. WF n g 0, WERZITHKE
W], FRSEEE—AT. W 0 KT 0, WMSCHFEECREL n A7 W DLREATH—5. 78
RGOS, QRS EIEA SO AR, WER 2 FZAFEE . H2, R a/NF 0, WIS KA
ERE 4T, (HFR USRS BB A e K, W5|% EOFError,

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)

H 2 io.open_code () MIEHATH, FFHILS L i (it db B PR ALk .

AEPRAJRR R — R PyObject * (*) (PyObject *path, void *userData) HJERZER, H
i path W5 PyUnicodeObject,

userData FEM WL AN T RE T8 T KB T e ARz TEHRE , R385 AN B3 1)
Python R .
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BTN FEIIHE T AR R, 3 E i AT B #T 3 ABE, BRIECRIENT A
FRS e E BAE sys .modules HH ],

— BB TH0E, BRSO IREE, Z)5XPyFile SetOpenCodeHook () R EAFAK
W, GARAEREAR T AwbIinte, LR -1 HFRE A

MERBO AL E M EPy_Tnitialize () ZHIVEAM
Ik —A~ #iitHF setopencodehook, AFHALTSEL.
3.8 BRI HE.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)

Part of the Stable ABL Y4314 obj B A X4 p. flags ME— X TEAR A Py_PRINT_RAW; ANH45
FE, MBAXER str () AR repr () o WEIEERE 0, RIGHERE] -1 RREER 24155 .

int PyFile_WriteString (const char *s, PyObject *p)
Part of the Stable ABL Y45t s 5 NSNS p. IR 0 KWGEI] 1 FFEEHIRA F3 .

8.6.2 HIRITR

PyTypeObject PyModule_Type

Part of the Stable ABL X~ C KBS Py TypeObject ¥ FE/N Python WAL ZET . 7 Python
7 HiZ LI 2 M types .ModuleType.

int PyModule_Check (PyObject *p)
2 p FBHSERNG, SO AN R R B A . %R EOKIE A R .
int PyModule_CheckExact (PyObject *p)
%P AR R PR G AR PyModule Type H)FRAMIR RN IR B EAH . 2% & EOK LA 1 0]

PyObject *PyModule_NewObject (PyObject *name)
BREME: #8495 8. Part of the Stable ABI since version 3.7. R [BI A%, HEME _ name_

N name . BRI EM: __name_ ,_ doc_ ,_ package_ ,and __loader__ #&HiHBHIH
. (AJEMERT _name__ #RHA None) . JHHIRY S4380E _ file JEME.
3.3 Bl Tge.

JE 3.4 R J@tk __package_ Fl__loader_  #§i% 5 None,
PyObject *PyModule_New (const char *name)
BEME: #6493 A . Part of the Stable ABL 13%25{L) T-PyModule_NewObject (), {HHAZFRH UTF-8
AR FAFER A2 Unicode X142 .
PyObject *PyModule_GetDict (PyObject *module)
BEE: NG5 A . Part of the Stable ABL 1R [W]SEBY module 1)1y 45 25 (B PG5 s X5 A
PTG __dict_ JEMAHR . A1 module ANJg—AMEHN S (BUBIHXT R T288L), M5k
SystemError ik [H] NULL,
LY A I HAMh PyModule_* I PyObject _* pRAUIMNA @ EAEHIIRE __dict_ .
PyObject *PyModule_GetNameObject (PyObject *module)
BWEE: #a931 8 . Part of the Stable ABI since version 3.7. 1 [5] module /¥ __name__ {H. U0SAEHR
RIEHEZME, BEWREAR—IDFHH, M5k systemError Jfi&[A] NULL,
3.3 Frihse.
const char *PyModule_GetName (PyObject *module)
Part of the Stable ABL. Z8{l| T PyModule GetNameObject () {Hik[H 'ut£-8" 44 FK.
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void *PyModule_GetState (PyObject *module)
Part of the Stable ABL JR[IAHy IRZS”, W2 it, & Mg ) FERIH QN 2> e AR HE

B{FH NULL., &L PyModuleDef.m_size,
PyModuleDef *PyModule_GetDef (PyObject *module)

Part of the Stable ABL 3 [n] 45 [ L5 @ By i i) PyModuleDe £ S5FRITRET, B ARBIHUAN
Je 8 S5 TR E SCRIEEAY 3R 9] NULL,

PyObject *PyModule_GetFilenameObject (PyObject *module)

BEME: #6495 B . Part of the Stable ABL & [w{i ] module 1) __file_  J@MEFrM#EN 4309 3C
4. R EMERE X, S MR EARZ 1 Unicode “F47H, M5 % SystemError iR
NULL; FEHAE BN RF2% [B]— 45 ] Unicode X451 H

3.2 FrihfE.
const char *PyModule_GetFilename (PyObject *module)

Part of the Stable ABL 25{l) T'PyModule GetFilenameObject () {HZx iR 0] 44 AL Ay utf-8° 1 3L
H

32 R J5 E ® B PyModule GetFilename () Xf T A Wl % % By 3C 4 4 & 51 &

UnicodeEncodeError, HflPyModule_GetFilenameObject (),

Mgt C 1R

FEE X L@ 2 Ty BER (SR E AR BmItEE) | N amiFEss (s
M PyImport_AppendInittab () FRIMFIIELEEL) - 1% 27 building BY extending-with-embedding T
fRIEN .

IR R BT DA PyModule_Create () ff A—AMEHGE CF], IR IG5 AR &, 58 i ik ]
TE X EEREA T R “Z I BAIR” .

type PyModuleDef

Part of the Stable ABI (including all members). Fi¥e 5 L EER) B AR BB S AT TR 1 BT 15 B
FEAREERIE B A — DX R A ES ) i AL B
PyModuleDef_Base m_base
IRZAE IR BRI IR Ll PyModuleDef HEAD_INIT,
const char *m_name
PR 24 R
const char *m_doc
BRI SO AT — RS R PyDoc_ STRVAR GBI SR FAFER AL &
Py_ssize_ tm_size

A AMEBLER BRAS CRAFAE D BRI LR N7 K, il PyModule_Getstate () K
R, MARRIAERS AKX . XA AT AEZ A1 R e s B

XA AT DR B BRI AR m_size 7)HC, FHAEW I m_free sl (UWRATAE) TEHGH 2
AT G IR

Frm_size WHN -1, BHREXMRIEAEFRE, HIA SR TR

FEHBCE N AR E, EWREBRBR ARG, R FORES Il B s s K. 2
Br B an L EAE DU m_size,

214 PEP 3121 TN .
PyMethodDef *m_methods
— MR ECR RS, HiPyMethodDef k. WIRBHBA K%L, WIPAN NULL.
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PyModuleDef _Slot *m_slots

X 22 B BERI IR AL IO 0 i SCZLS AL, PA—A> {0, NULL} ZAHE5HR. 2400 i B
WIMEALET, m_slots /5> NULL,

1E 3.5 CE Y 78 3.5 UZ AT, MU B Bl NULL, FFiE b
inquirym_reload

traverseproc m_t raverse

ERSHRNT G (845735 1 W 7y 393 ) 8] Pt 7 R 5, RN 2200 NULL

0 SRASEHROIR 5 i SR AEL I R 23 T DU A 2 8 Y B ek . AR B i 2 S AR IAT 2 i
(W Py_mod_exec %) MIBT XM . BEHHYIHBL, WHEn_size KT 0 HEHORES
(HPyModule_GetState () 3R[H]) >k NULL NIARSE FH K%
T 3.9 HUE ek FEBLHORZS 4 Tl 2 RN R

inquirym_clear
TEASTHON G A S35 [T AT T BR300 1) B 0 AT B R 5, RN R 2 UL

LR AR HOIR 2 B9k 3 SR AR AR 4 T AR 2 08 ) B R k. AR A 2 5 B AR AT 2 B
(JHPy_mod_exec HEL) ShJE T XA BEHYIHL, WHEn size KT 0 HEHURAS
(HPyModule GetState () 3&[]) h NULL WIS A MLk %k

WGPy Typeobject. tp_clear HifE, XA BRI A BB EARGRERRTHN . filin, 24
513 PR DAB AN A BRI , L PO m_ £ree, LA IRER LR I 26
e 3.9 MRCE U AERHOIR S e Z BT -

Jfreefunc m_free
TERLHRA G ARG ] TR F B e 8, A2 RANTG 2404 NULL.

0 RARE AR S © B 37 SR AL 3 R 43 TE TS 2> 98 Y 0 o . FEREHR A 2 5 AR IAT Z Bl
(W Py_mod_exec th¥) B TXFEI. HEHHUIMYL, R size KT 0 HEYURES
(thPyModule_GetState () iRInl) A NULL JIAS 1 FH R %L

TE 3.9 HE B FERTHOR S HLZ AR -

BB EMIEt

BEHRAI IR A B BT DA LR QBT IR I R, B “ERRT Bl da e, (1) AR PR G 8 ek 5 1
PyObject *PyModule_Create (PyModuleDef *def)
BEE: #Heg il A RIEAE def Pan R E B — D E BB S B AT N R
FPyModule CreateZ2 () ¥ module_api_version 1 F) PYTHON_API_VERSION,
PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

BweE: #e95| B . Part of the Stable ABL Q) — AN AT 5, FESE def o E X, &%
& API A H S8 module_api_version . {HRAXMA S IEXEZIT ) fRRERS A ASUTEL, I 2 fil &

RuntimeWarning,

#il: REBNERNZ T PyModule Create () UMM MLEREL, BRIFIRIGEFEBNE.

FEWIAR AL R BR[0T 2 1, A SRR Gl (] PyModule_AddObjectRef () S pREHIHTIHTE.

8.6. Hithtzk 157



The Python/C API, %% 3.12.0rc3

ShrEait

FBEY RS —MFRXEER “SWEwBL” . PAXM B 20 A A9FT 2 5 25 Python
BB WG R A 2 U & BRI B G S i AT AT M & B FE A Gt S 6 X Rh X2 28T 251
_new__ () M __init__ () K.

5 B B i b QB BN, X SRR 2 BB AR FEBR sys.modules 5% H I E T AR,
R 2B — BT 4, T TH B 0 2 B8R 8 B B2 3% el H b W% Python BIHAISAE. BR
INTEOLT, ARPE R AN OB Y Z2 BT S 12 58 A B S 1) = e JH A — AN 1 B ACAS 1 55 ) LA
Heo XERE A IRSHN Z 2B 5 (Flanfli H pyModule_GetsState () ) B H A (B ANBEELY)
_dict__ BffiflPyType_FromSpec () AIEMHFAMA) R ERS.

A ) 2 B Bl IR A B B SRBRR A% S e T AAE 25 o QRIS MBS (AR BT, S8 s T LA B
X s

A5 R Z By Bow #6 4k, 90 4 A o8 %L (Pylnit_modulename) iR [o] — A~ ) 5 4 %5 fm_slots J&
fpyModuleDef SLfil. YEEHGRMIZHT, X4~ PyModuleDef SLBIAZNSEHE I LA R Btk :

PyObject *PyModuleDef_Init (PyModuleDef *def)

BREME: 1 NH 5| A . Part of the Stable ABI since version 3.5. Wit E L2 — N IEFPIGL
Python X154, A MBS | T4

R, PyObject * [ def , HIMRAAMRER, IR NULL.
3.5 B e
B E SR m_slots JR AL A04R 7] —> PyModuleDef_Slot Z5HA%4L:
type PyModuleDef_Slot

int slot
FEALID, AR TIZE0 T A b s
void *value
REQAAE, HA SORPLTRE(L 1D,
3.5 FrihRE.
m_slots ZRALAIFLA—A~ id 2y O FIRERLEE A
A RIRE AR A
Py_mod_create
B E R AL T CAG BB R R A B ALY value F85T W78 In]— > HA TR 224 1 SR AL
PyObject *create_module (PyObject *spec, PyModuleDef *def)
R Z—> ModuleSpec SEfil, 41 PEP 451 fiE SUY, DARASEHE SCo B 23R [l —4S 8
B R, B RE— P RIFIR ] NULL,

BURRER N 4 R i/ IMb . B i, BRI 4 AL & Python fAS, P A2l R S AR — BB
] BE 2 FEOC IR .
ZA~ Py_mod_create AR —MEHLE L FEE
WRARIGE Py_mod_create, AWM PyModule New () BIE— @IS . £
FRIEFRELE spec TTARE X, PASRVFD A B 2 25 M8 54 & A AR AR 2 G 25 44 v 1 467 B i 3 4 5
BER DA R 2 FR 8 A, RIS R — M e .
AR IR B RGN PyModule  Type HISEHI. ARMRAS I, HEE ZRR BRI
A EBIEM. B2, W pyModuleDef HAJENULL f m_traverse,m_clear,m_free; JE
FE)m_size; B# Py_mod_create PAAMAFENIN HEER ] PyModule_Type FSEHI .
Py_mod_exec

B — U DA HATESR I R XS T3 T—A Python AL PACIE : @ H, BRRELS AR

MR 5. R E 4 N:
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int exec_module (PyObject *module)

WERARSE T 24 Py_mod_exec fiiL, FHEIENILE *m_slots* %Ki vty BRI 4T Ab B o
Py_mod_multiple_interpreters
FRE A TR —
Py_MOD_MULTIPLE_INTERPRETERS_NOT_ SUPPORTED
LA SCRTE TR A
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
B SCRAE TR TP A (HRREN LA EIE S RS GIL. (2 L isolating-extensions-

howto, )
Py_MOD_PER_INTERPRETER_GIIL_SUPPORTED

AR TR T A, BRI BN H O GIL, (31, isolating-extensions-howto., )
S 7 e 5 T - FRRER Th S A AR 15 22 R
TE—MEHE P AR E £ Py_mod_multiple_interpreters ffifi.

m B Ok % &£ Py _mod_multiple_interpreters, N 5 A ML # B A N
Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED.,

3.12 i fE.
A RZ Y B LR E 24075, 1152 [ PEP:489

RERRBIZE L

2 Z B BT ARAIS , R HI AR R BN, FeshSeIasson g mte, AT AR e AT,
B, WA PyModule_FromDefAndSpec #ll PyModule_ExecDef R5ZHEHI#) Ih{b— Mk
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
BEME: #ey 5l A . MRIETE def s i ryE R ModuleSpec spec B8 — N HTIBEER 4. EIAT
BT PyModule FrombDefAndSpec? () ¥ module_api_version %5 PYTHON_API_VERSION,
3.5 Bl iE.
PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
HEME: #a43] . Part of the Stable ABI since version 3.7. BZE— BT S, TESEU def F

spec P HIE X, RE API RS NS EL module_api_version. WIHRAZINA S IFAEB TR A A
VLD, W&fi% RuntimeWarning.

1k K ZHITERIM Pytiodule_rrombefandspec () HB M BLBEL, FR-EAHsEH 2
e,

3.5 B IE.

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.7. ${ATZ54 *def* 45 I MEBRITAE (Py_mod_exec),
3.5 B e

int PyModule_SetDocString (PyObject *module, const char *docstring)

Part of the Stable ABI since version 3.7. ¥4 *module* 7 3C#Y4 5 44 83 % B & *docstring*, 4 fifi i
PyModule_Create B{ PyModule_FromDefAndSpec M PyModuleDef G E, < H3h
VA e PR R

3.5 BRI HE.
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int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

Part of the Stable ABI since version 3.7. ¥\ NULL 45/ *functions™ % 2H 7 i pR A7 N 2 *module*
e, HXEAALZEHOEZANTT, S 5ryMethodDer Y (T L B Ay 45 25 ]
16 C L RgBE S, “pRE” 3 FHREE N E RIS — 12481, 5 Python ZRAYSER A EIML) . X4
i PyModule_Create B PyModule_FromDefAndSpec M PyModuleDef f#EAHHE,, & H
S LR

3.5 B

XfREH

iR g (R B iRt ) Bo B AT R GO T B e g (2Bl iate ), ATRAGE LA B8
B, RAE B IR AR RS

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABI since version 3.10. —A~% xR *name* (5T REINF] *module™* Fiderp, X &
—NOTERREL, T ATERSER I WI A AL R B B

WS, &M 0. AR EAEANR, FlkFEIRN -1,
4 *value* S NULL, iR[F] NULL., ZEVHH TR AEXMIEDN, i E 55 .
¥R :

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

AT ] DA RS 2 UG 2 obj 245 NULL:

static int
add_spam (PyObject *module, int wvalue)
{

PyObject *obj = PyLong_FromLong (value);

int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;

return res;

}

WA OL T 24 ] Py_XDECREF () WA\ Py_DECREF (), [F4 obj AIfEN NULL.
3.10 BRI BE.
int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABL 25{ll T PyModule_AddObjectRef (), {HEFEIIBHATE—AXT value )5
A R eiRE o {H).

WEFE T B PyModule AddObjectRef () %L, W MR PyModule AddObject () HREUR
o5 85E | it

i H5HAGTEG R EECARE, PyModule_AddObject () HAE BIIBSREHON value 1951 H
KRR E A T AR [BIME, R 5 e R A B R -8l A *value* i# J Py_DECREF (),
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FREARBY

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return 0O;

XA T 0] DAS A g A A obj 245 A NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_XDECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return O;

WA 0L T W24 (] Py_XDECREF () [fiifN/& Py_DECREF (), [F4 obj W[BEN NULL,
int PyModule_AddIntConstant (PyObject *module, const char *name, long value)

Part of the Stable ABL Y§—44 %>} *name* E@*Ek@ ERINE| *module* AL, AN 8 1 pR &k
] DAEASER AR UL R BRI, AR IR -1, AEIR M 0.

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)

Part of the Stable ABL Xf— A2 FKK *name* BF4FER & B VS M E] *module™ Bid . XA 75 1Y bk
BT ATER W i Ak sR Eh T . EAFER fvalue® DA NULL &5, QAR A%, &Ml -1,
Bk [m 0

PyModule_AddIntMacro (module, macro)
B — A B Bw & N B fmodule* BL B . 44 R FIE B H *macro* 2 k. il 4,
PyModule_AddIntMacro (module, AF_ INET YE{E 5 *AF_INET* ({3 Al & *AF_INET* ¥%
TnZE] *module* i, NS E AR, & . BIRE O .

PyModule_AddStringMacro (module, macro)
FF— D FAFERE RSN E] *module* ik,
int PyModule_AddType (PyObject *module, PyTypeObject *type)

Part of the Stable ABI since version 3.10. ¥— 25BN 2R G2 module 8 . 28BN} 530 1 AF BREX
W Py Type_Ready () S MRIRIE. BRI AFRILE tp_name ffa— a5 Z IR HH
gre WRAAGRGR, &M -1, EhaRIE 0.

3.9 B fE
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EREIR

PRI B IR A 8 T DAL 24 B AR REAS LR SO h g R BB . X AR A B E T, T
DAL ZRBLRRT G2

XL R AN TE I Tl 2 Hr Bov ap AL B R, DR SR T DA — VR E SR 2 MR AR

PyObject *PyState_FindModule (PyModuleDef *def)

B A3 A . Part of the Stable ABL 3 0] 24 i fEFE2S H Y def RIS, I vEE
KB AR W EI Tl PyState_AddModule () EREUMIN B ARRARIRAS o AT BIAH I B A
Powtge , siBiHon SR RIS AR AS, 1R [H] NULL,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

Part of the Stable ABI since version 3.3. & 45 BB BT HOM G M I 2 g BE 2 RS X5 fuir il
wtPySstate FindModule () FihIZMHTS .

BUEGE T BB BRI SR AL B AR EA

Python &x7E G A —HLER 5 [ 2 I8 il PyState_AddModule, [H It MAEHAT] i 46 AL 15 H i
MEREALER (EREAFL) o BWHHAERIE CWoEAREEEEE T
PyState_FindModule HJIHHL A BN EM . WEREEE RN 7L AV (28
WEERNE, SU2as | e SRR 75 RS ERER ) .
i T Ip b 2545717 GIL.
R M 0 B KRR A -1
3.3 B HE.

int PyState_RemoveModule (PyModuleDef *def)
Part of the Stable ABI since version 3.3. M\BEREZHIRS PG def Q)AL S . Wm0,
R ] -1,
i I b 254577 GIL.
3.3 Frihte.

8.6.3 XA ZBWIR

Python $2{E TP HIA AR R . SB— R PSIA NS, BTSSR __getitem () IFARER)F
Gl B AN TR SR AR, 8 A I R AR X4
FAEIR L N SR EAR
PyTypeObject PySeqIlter_Type
Part of the Stable ABL. PySeqgIter New () i&[AZEA ARG 0BRSSO A 751 224 1 bR 4
iter () WESHOEA.
int PySeqIter_Check (PyObject *op)
MR op AR Py SegTter Type MIRMIE(E. BERECE RS MIHAT.
PyObject *PySeqIter_New (PyObject *seq)

B 931 . Part of the Stable ABL R[5 i HUFFI R G BE YL (L7F seq. )51
TTH#EAES | & IndexError B}, Eftgh

PyTypeObject PyCallIter_Type
Part of the Stable ABL. iR ${PyCalllter New () fll iter () WNEREIMNSETE 2% B 15 AL
AR RIS A

int PyCallIter_Check (PyObject *op)
R op ARy pyCalllter Type WHRBIE(E. BLRRELE R 2 MIIHAT.
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PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)

BEME: #aY51 A . Part of the Stable ABL & [n]—/NE ks . 55— 134K callable W] DAJZATAT AT
PAFEA 8000 1 OL T U8 I Python W XS4 AR AIER M %R mLER T — N0 H . 4
callable R M 2&T sentinel WEN, ECBLZ IR,

8.6.4 HIRFFIER

PR RARA R R LR X SR B TR R A F s

PyTypeObject PyProperty_Type
Fart of the Stable ABL. [N ZHHRFFH B RBUNT 5

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BWE: #a9351 A .. Part of the Stable ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BWEME: #a9351 A .. Part of the Stable ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BWE: #a951 A . Part of the Stable ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEME: #agT .

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BEME: #4951 A, Part of the Stable ABL

int PyDescr_IsData (PyObject *descr)

WRRFF R G descr AR 2 — AN BdR B ME LR [BHEAE, sE WR e R 02—~ 7 3% (5]
0, descr WU R— M HEIRFFRT G s A I Tas A

PyObject *PyWrapper_New (PyObject*, PyObject*)
BEME: #a451 A . Part of the Stable ABL

8.6.5 Y1 HItg

PyTypeObject PySlice_Type

Part of the Stable ABL ] % 4192684 42 . &5 Python 2T s1ice SHIFMIXIE.
int PySlice_Check (PyObject *ob)

W ob 22—~ slice X NLRIFEAE; ob MUK A NULL. JERREUR 222 AT -
PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)

B #6931 Ao Part of the Stable ABL iR [n]—/NEAG 4 EERH U A X4 . start, stop Rl step TE
S A slice XTGAH A PRI JEBPERE . XSO AT — DR AT DA NULL, FEXFPE OL R R
i) None VENXT R JEHERIE . A0AHXT S I B R Bl NULL,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t
*step)

FPart of the Stable ABL. MHJ X4 slice HEHL start, stop £l step K515, KFFHIK A length, KT
length W) ¥ 5“5 RE45 4 VRS 15 -

SRR R 0, AR R -1 FF HABE R (BRARREANRT S A4 None HICTAREA AL,
TEIEFEOL R RFR W] -1 9F BB — D) .

PR BEAN 2 FT B0 e R AL
TE 3.2 HUEE: 2 | slice TE S TSR 2 PySliceObject *,
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int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step, Py_ssize_t *slicelength)
Part of the Stable ABL PySlice_GetIndices () WA H#AL. MY X4 slice $E B start, stop il
step R[5, RHFFKEMR length, FHFU) R (K BERAETE slicelength v, &8 B I RT 52 PA
5w R — B0 e .
BCEHRE] 0, HASERRE] -1 If AR E 55 .

P MR T RS KNP AR UL AN LA . R E R g h Pysiice_Unpack ()
MpPyslice AdjustIndices () A, Hp

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) <o
—0) |
// return error

}

SR

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error
}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

FE 3.2 R 2 Hi slice EZ I E S E PySliceObject *,

JE 3.6.1 iR U py_LIMITED_APT R EIIXE N 0x03050400 5 0x03060000 2 [A]HY)
H (AEFEBHR) 58 0x03060100 B{HE KM PySlice_GetIndicesEx () &#sLi-H— Ml H
PySlice_Unpack () #l PySlice_AdjustIndices () %E. Z%L start, stop Fl step 4 2 PR

i

361 JRIGE B %: WA py_LIMITED_API & B N/NTF 0x03050400 B 003060000 5
0x03060100 Z[A|HME (AUIEBRR) N PySlice_GetIndicesEx () NEFHMEEL.

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) X5 H¥&: start, stop A1 step £ i R HEHUCN C 85k, &&
BRI T PY_SSIZE_T_MAX HI{E/INA PY_SSIZE_T_MAX, HERHE/NT PY_SSIZE_T_MIN
[ start Al stop (IS KN PY_SSIZE_T_MIN, H-EERHKF/NT -PY_SSIZE_T_MAX ] step {HIE K
> -PY_SSIZE_T_MAX,

AR ] -1, R 0.
3.6.1 FiIfE.

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)

Part of the Stable ABI since version 3.7. 5 start/end ] 7 &5 | SR IEHS & P ST IH%E . BiE
FIY RS 2 A EE Y] — 20 7y AT 55 1)

BB K. HERAEE RS M. A2 A Python fU5.
3.6.1 FiIIfE.
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Ellipsis 35

PyObject *Py_Ellipsis
Python Ellipsis X5, WEABAEMITIE. BPy_None —#f, BER— KAMEA S immortal,
7t HIJE T BB 4.

TE 312 B Py _Ellipsis @K AMRS.

8.6.6 MemoryView %5

— A memoryview MR CHHIAL A R4% 0 Fie — A ABAT L HAL T R — 1L 3 ) Python X452,
PyObject *PyMemoryView_FromObject (PyObject *obj)
BwEfi: #ayil A, Part of the Stable ABL MARHEZE o X EZ YA 4 A1) @ memoryview XF 5. G154
obj SCFF AT HZMIX Tt , W memoryview XS F ARG, BB g R, WAl s
s BATHE B o
PyObject *PyMemoryView_ FromMemory (char *mem, Py_ssize_t size, int flags)
BEE: #He95] A . Part of the Stable ABI since version 3.7. i | mem £} iK% )2 28 vp X 41 g —1~
memoryview X4 . flags 7] PAZ PyBUF_READ 8{# PyBUF_WRITE 2 —.
3.3 HrhRE.
PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)
BEE: #Ha45] . Part of the Stable ABI since version 3.11. G| — 8545 E S b X 4544 view H
memoryview X% . X T RIBFIEMIX, PyMemoryView FromMemory () & kK%,
PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)

BEME: #6931 B. Part of the Stable ABL M & 2% #f IX 32 11 A9 X 4 €] 2 — > memoryview X
Hcontiguous WFHR (#£°C’ B ’Fortran order W) . WIRPAFRZTELE), W) memoryview X 4245 1] 5 6
WAF. AN, 15 H memoryview $5 [ bytes X4

int PyMemoryView_Check (PyObject *obj)
W2 obj J&—> memoryview XTZMR[M EAH. HRIAARIFEIE memoryview B2, HKEHDE
2T -

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
1R 5] 4§ ] memoryview )5t i DXFAA B A 5% . mview #5205 — 1> memoryview SEH1 ;5 XN
AR B, AR/ B ORISR i 5 XU -

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
% [o] memoryview Fr B T #y 3 i X g 89 45 £, B0 FH A0 R memoryview T 1 pR

%&PyMemoryView_FromMemory () ﬁPyMemoryView_FromBuffer () ﬁlj e gl| 1)2 [f] NULL,
mview R memoryview SL .

8.6.7 855| AR

Python 3ZH5 “55951 117 MR . BMARUL, AWM EIZLBST XS H—Mpt2 i sms]
AXFER, 26 AR AT REHAE I — AN RO R A AR

int PyWeakref_Check (PyObject *ob)

R ob 22— A5 e B G NNR A B . IR B e 2 BT .
int PyWeakref_CheckRef (PyObject *ob)

R ob 2 — AT FIR G ER M AR . MR B2 2 AT -
int PyWeakref_CheckProxy (PyObject *ob)

R ob 2 —AUHRS G NGR M FLAE . MR B 2 AT -
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PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)

BEME: #agi| A . Part of the Stable ABL jR X4 ob B)—A555 1 XS . ZRELE & 2R b —4
FEl A, (EAGHEAIE A S AW RER B —NIE WG XS . 84S callback 7]
PURE— AT RTS, E2FE ob WVE Bk MG EHESGE A BN 2482 — A RalE S, W555]
FXGRAR L, callback AT PAA None 8 NULL. 15K ob A2— 555 XS, s ik callback A
XS . None B NULL, WiZpKECRf R [E] NULL 35| % TypeError,
PyObject *PyWeakref_ NewProxy (PyObject *ob, PyObject *callback)

BEME: #a95| A . Part of the Stable ABL iR [H[X}4 ob [ — 5551 AN S . 1ZRECR 21k
B —AHEEH, EARPER B A4 A T RER B — AR S, B AMES
callback 7] Phsg— D0 JHA S, BELTE ob BfF hBIR M Gl & BNV 24852 — A e
%, WE5IHXRAR . callback $F] AR None B NULL. 43R ob AN @ — 5551 HIXTS, B
B callback ISR JH X4 . None 5{ NULL, WNZEECH &[] NULL }8| % TypeError.

PyObject *PyWeakref_GetObject (PyObject *ref)

BEE: BB A . Part of the Stable ABL 1R [B1555 | ] ref W55 FIXTE . A05R4%5 | X 2 AN HAE
JE, NiR[E Py_None.,

Frik:s %K BOR 19 BE5] X G — Aborrowed reference. 1X TR 3 N % L e A 1% R R B
M Py_INCREF (), B4 EAERATI ARG — A 2 B JCTA B S e o

PyObject *PyWeakref GET_OBJECT (PyObject *ref)

BwEfh: A3, KT PyWeakref _GetoObject (), {HRAFHRALN .
void PyObject_ClearWeakRefs (PyObject *object)

Part of the Stable ABL BRI H: tp_dealloc AbFRANNEHATE 25551 H -

I BRI BICRF IR A object (19555 | R I X L65 J on] REAFAERY IR . B e 1A [l 2 5k
[ml .

8.6.8 Capsule %&

A A X BEXT 4 ) B £ {5 B 217 using-capsules.
3.1 B gE.

type PyCapsule
XAPyobject T REMF—ARIIE, &M T FRERFRBIE (1Fh void* 8%t ) @ id Python
RIS LR HAL C AU C PRELE . ERH PRI M S C BB AE HAdAR
Berpral Y, AR AT DAGE S AP R AR Sh A i R A v 2 S C APL

type PyCapsule_Destructor

Part of the Stable ABI. Capsule [HT A28 [ JE T, & LA -

typedef void (*PyCapsule_Destructor) (PyObject *);

Z ] PyCapsule_New () FFEL PyCapsule_Destructor 32 [RI{E {15 X o
int PyCapsule_CheckExact (PyObject *p)
MRS HE— N PyCapsule WIRIEIEE . BB 22 BT
PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)

BWEE: #9531 A . Part of the Stable ABL I ##—A~353E T pointer I)PyCapsule, pointer 275 1] DA
A NULL,

FER O B E— 5 R 7] NULL.

FAFER name W] PAJE NULL 52— MR AR C PR MFEER. WERA N NULL, WL 45 ER
Witk capsule K (AR FLIFAE destructor FRETE . )
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WA destructor ZH{AN A NULL, W24 B4 HT SRPREFRAH capsule VRS HORI A -

R I capsule K 9 PR A7 R — A BEH R JE M, W name [V 24 P 4E E A modulename.
attributename., XRFAGFHANBEEFH PyCcapsule_Tmport () 5 AW capsule,

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)

Part of the Stable ABL. $2BURIFAE capsule H1[1 pointer . TESRWINHE E— " RH & W NULL,

name ZE{W M5 capsule RIEMERI L R EE—E. WRIEMEAE capsule FAYZFRAE NULL , £ AR
name W2 NULL, Python fifi i C B st remp () 3K H%L capsule 4 5% .

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Part of the Stable ABL R [W] f{AFFE capsule WY 24 HATAE AR . 7 & A i B — A~ S 5 R [F] NULL,

capsule H 7 NULL #f #4 8% & & & 9. X & (£ 15 NULL & [l 4 f 28 8 3G 9
HPycapsule IsValid() B{PyErr Occurred () FiHkEEE X,

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABL & [RI{f-77AE capsule VA 2415 R 30, 8RN B — 55 IR 8] NULL.

capsule H 5 NULL bk F & & % WM. X & 5 NULL R B 2 G il
HﬂPyCapsuleﬁIsValld () B{PyErr_Occurred () FiHkEE 2.

const char *PyCapsule_GetName (PyObject *capsule)
Part of the Stable ABIL. 1 BYRAFAE capsule F Y HIZFR . TR E— D F 95 1R [B] NULL,

capsule H ff NULL # ff 2 & 3k 1. X & /5 NULL & [0 f§ F 28 B 3G 4
HPyCapsule IsValid() B{PyErr Occurred () FJHEEE X,

void *PyCapsule_Import (const char *name, int no_block)

Part of the Stable ABL M\ — IR NI AR 1 T A48 1] C X GIGHEET . name JE SR 44678 1%
B SE A FR, 35 module. attribute Xk, FETETEALSE P name DA% 5 45 Hi 52 45 DT
fic..

IR [E] capsule [ NS 54T, AE MO 5 — AN R R Ml NULL,
TE 3.3 WUCHE B no_block NFIAGATA] 51

int PyCapsule_IsValid (PyObject *capsule, const char *name)

Part of the Stable ABL Tfi 5 capsule 3245 & — B % W, A3 capsule 4 A A NULL, 1%
#WPyCapsule_CheckExact (), TEHPEM—A AN NULL f384, FHHH [7\]:“]3@#’ 5 name
ESMILEL. (2 PyCapsule_GetPointer () T fRUNANT capsule & FRHEAT UL IA A5 E.-)

PerpiEvl, WiRPyCapsule Isvalid () iREIEAE, WXHMEM5REEE (DA PyCapsule_Get F3k
PAEMTeREL) TR R AR IE 2 B«

WX A BVLEAE AR PR PIEAESE. B0GERM 0. MR E—E AR
int PyCapsule_SetContext (PyObject *capsule, void *context)

Part of the Stable ABL K} capsule PNSHY R L3841~ context .

IR 00 SRIKIG R A IEBAE T BB — > .

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
Part of the Stable ABL - capsule WNERIRINTIA S destructor .

JRE AR ] 00 SRR [l R I BB — S

int PyCapsule_SetName (PyObject *capsule, const char *name)

Part of the Stable ABL. ¥ capsule NI FRI% A name, QAR NULL, W44 FR 94770 37 D200
capsule B K. WIS Z HIPRFEAE capsule H1) name Nk NULL, MR 224 0RE 50T

IR 00 SRIKIG R [0 IR BAEFHF BB — > .

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABL *f capsule NERI ZS $841% N pointer . 8% ANTA] A NULL,
I IRIA] 0 S M i [m] HE AT B E— A
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8.6.9 Mt

type PyFrameObject
Part of the Limited API (as an opaque struct). TR W R XT5 C g5 .

ey AL NG A WA N S

16 3.1 USEEE: SRR A C APL P ES[R . #5215 What's New entry T ¥ .
WA R PyEval_GetFrame () 5PyThreadState _GetFrame () Z53RBL—MiXT4 .,
W[ Z:F: Reflection |
PyTypeObject PyFrame_Type

WX R LKA, E5 Python EHY types.FrameType sg[f—Xf4.

16 301 BUHESC AEZ BT, AU EfFE <frameobject .h> Z J5A[ .
int PyFrame_Check (PyObject *obj)

R obj 22—k G R [l 4E R

15 311 BN FEZ BRA T, R E LSS <frameobject .h> Z .
PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)

ARU frame 3 R — IR

SR [ — " strong reference, B{E IR frame YA HMERMWIN R [B] NULL.

3.9 B fE.
PyObject *PyFrame_GetBuiltins (PyFrameObject *frame)

FREL frame B £_builtins Jg.

iR [B]—~~strong reference, WEEHANT] >k NULL,

3.1 FHIBE.
PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)

Part of the Stable ABI since version 3.10. 3REX frame {{CHS .

1R 8] —A strong reference.,
gL (MWifeAs) Ar[h NULL.
3.9 R EE.

PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

IR R A s« RS AP AR s, B AR WA A A s BT A Wk NULL. R
&5k, B HSREE N NULL,

1R [B]—A~strong reference, B%F NULL,
3.11 B sE.
PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
FRBL frame 1Y) £_globals Jg k.
iR [0]—>strong reference., 45 R ANA] A NULL.
3.11 FR P fe.
int PyFrame_GetLasti (PyFrameObject *frame)
PREL frame ) £_lasti @k,
N frame.f_lasti & None MR -1,
3.11 B EhfE.
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PyObject *PyFrame_GetVar (PyFrameObject *frame, PyObject *name)
PREL frame B)75 & name.,
o JINBHR [ — N5 1A AR BHE [ strong reference.,
* 5|’k NameError JfiR[A NULL 4I5R %48 & NAFAE
* Gl SFHE IR R “NULL 5%
name W2 str A,
3.12 A RE.
PyObject *PyFrame_GetVarString (PyFrameObject *frame, const char *name)
MlpyFrame_GetVar () fHl, (Hi%4E &4 2 — MM UTF-8 4ty C EAFE .
3.12 i fE.
PyObject *PyFrame_GetLocals (PyFrameObject *frame)
B frame ) £_locals Jg % (dict).
iR [8]—~~strong reference
3.11 F AR BE.
int PyFrame_GetLineNumber (PyFrameObject *frame)
Part of the Stable ABI since version 3.10. J&[0] frame 41 (FEXEHITHIITS .

P &R

AR pep:523, HUHRALHEE.
struct _PyInterpreterFrame

PR SR N ST

3.1 HRThRE.

PyObject *PyUnstable_InterpreterFrame_GetCode (struct _PylnterpreterFrame *frame) ;

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

1R A — A3 ] i AR X 5 i strong reference,
3.12 FriEe.

int PyUnstable_InterpreterFrame_GetLasti (struct _PylnterpreterFrame *frame) ;

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

5T i F ik 0] B B J5 AT R R 2
312 iR .

int PyUnstable_InterpreterFrame_GetLine (struct _PylnterpreterFrame *frame) ;

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

REEAEHATIIESHIATEL, WERBCA TR MR (u]-1.
3.12 HiHHE.
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8.6.10 A mBEXR

A2 AR RS Z Python AR SEHLAE IE#R L ARER IR S . BATTH B R REOR B, A2 R
iﬁﬂ?ﬁ)ﬂPyGeniNew () E\ZPyGeniNewWi thQualName (),

type PyGenObject

T A AR R C ZE5F 1k
PyTypeObject PyGen_Type

SN R0 UE SUINATIE IO
int PyGen_Check (PyObject *ob)

U2k ob J&—~ generator XM RMIR BT EAH; ob AN NULL. SRR S AT«
int PyGen_CheckExact (PyObject *ob)

U2k ob 1A Z PyGen_Type WHRIEIE(E; ob WA N NULL. BURRELE 2 &M T
PyObject *PyGen_New (PyFrameObject *frame)

Bl Fag3l A, HT frame WA EIFR Bl —AH A REST R . SRS BUE— KT frame
H5IH. SEIUR A NULL,

PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

B #ag il . BT frame X G AN @ H & AN B AR R AF XS, H __name__ F
__qualname__ ¥4 name Fl qualname. I p& %023 BOE — A% frame W51 . frame 250075
NANULL,

8.6.11 {hiE¥ &R

3.5 Bl Hhhe
IR RIZ I async SBE P B R EI0R Rl Y .
type PyCoroObject
MTF XSG C S5t 1R
PyTypeObject PyCoro_Type
MR A RIXS R
int PyCoro_CheckExact (PyObject *ob)
W2 ob A ZE Py Coro_Type WHRIMIAE; ob AAA N NULL. RS2 2 M

PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

B i #ay 5l M. BT frame X R ANE IR W A B FERXT S, Hd _name_ Fl
__qualname__ ¥} name Fl qualname, IR %022 BUAS — Xt frame ()51 o frame S50 750
AN H NULL,

8.6.12 F T LEEMR
1 3.7.1 JRE L

P41E: F Python3.7.1 1, rfy bR 3048 & C APL 2 4% lCh [ Pyob ject $gEFMIAZPyContext,
PyContextVar VA PyContextToken, flll:

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void);
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T2 bpo-34762 T fRENE .

3.7 B Hhhe
RIEANG T contextvars fEHA) 2 H C APL,
type PyContext
T3/~ contextvars.Context X2 C g5,
type PyContextVar
T3/~ contextvars.ContextVar W41 C Z5M {4,
type PyContextToken
T3/~ contextvars. Token X[ C L5614,
PyTypeObject PyContext_Type
PR context ARG
PyTypeObject PyContextVar_Type
ZIN context variable ZETI TN 5
PyTypeObject PyContextToken_Type
2R context variable token ZEBI R IZERINT 4
RS
int PyContext_CheckExact (PyObject *0)
MR o KA R PyContext Type MIRMIE(H. o AN A NULL. MEREU 22 BT
int PyContextVar_CheckExact (PyObject *0)
MR o KA R PyContextVar Type WIRIAEE. o AN NULL. ILEELE 2T .
int PyContextToken_CheckExact (PyObject *0)
W o BYRAE N PyContext Token_ Type MR FIEAH . o oA A NULL, BRRELS 2 I HAT .
BSOS B R R
PyObject *PyContext_New (void)
Bea: #ragil A, AIE—DHIYE BSOS R AR R BR [F] NULL,
PyObject *PyContext_Copy (PyObject *ctx)
Bea: el A, BT AR cov BTN SOMZRAGHESE DL, 2R AR B UR [7] NULL,
PyObject *PyContext_CopyCurrent (void)
BeEfh: #agil A, QIS BTN SO DL, IR A AR B IR 8] NULL,
int PyContext_Enter (PyObject *ctx)
K coe PO BIAAERY S BT B R 30 B o, HgFmHRmE -1,
int PyContext_Exit (PyObject *ctx)
IBUH S coe BTR SOHREZ BT _E TR SO R 24 BT AR 24 /B R 3 R 0, H R i [l
-1,
BRSO R A
PyObject *PyContextVar_New (const char *name, PyObject *def)

BEME: #8931 R . BIE— D ContextVar %% . S name J T HEREENRXH K. B
def A R SCERIGEEIIME, 0 NULL FoRTRERAME. R R AR, XA REL R A NULL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)

PR E TSR R APREA R AR R R AR R, R -1, WERECA R AR, ok
BIME, AR 0°,

WERAR B BRSO R, value F 245 ERITEET . MR BTN SCE R BAHE], value FiHE1
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* default_value, YNHIE NULL;
* var FERAE, WRORZ NULL;
e NULL
B TaR M NULL, iXAREER I — B 51U .

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)

BEME: Y3 R . ML T SO var %4 value, 3R BIEFXT A B BT e AT 4, B AR
R EER IR [F] NULL

int PyContextVar_Reset (PyObject *var, PyObject *token)

B BRSO var BPIRESTE BN EAEIRIE] token )Py ContextVar _set () YRMZBIHPRIS. 1
PREUEIS R[] 0, HRR IR ] -1,

8.6.13 DateTime Y{&

datetime BIHFEML T2 Ff WA EAF 52 ARG MK S ek B2 B, A ZTE AR AY PR Hh A 25Kk Se i
datetime.h (i & M SO I R MIELE Python.h H1), I H PyDateTime IMPORT W4 8 & 1
Y, TR AE AR AIIR ALK E ) — ARy . XA E LR IR R E C SR IR A — I S &
PyDateTimeAPTI Ht, BXFHE R A2 o
type PyDateTime_Date
PyObject HXAT-RALR Python H XS,
type PyDateTime_DateTime
PyObject HIXATRAKIR Python H I [HIXT 42 .
type PyDateTime_Time
PyObject HIXATHAUFIR Python AN 42 .
type PyDateTime_Delta
PyObject WX RAFIRPIA H IR [ 22 (E
PyTypeObject PyDateTime_DateType
XAPyTypeobject LRI FE Python H 257 ; &5 Python 2T MY datetime.date X4 AH

],
PyTypeObject PyDateTime_DateTimeType

XAPyTypeoObject HISERIFE Python H WRf[a]25% ; ‘&2 5 Python 2 A datetime.datetime
XFGAH A o

PyTypeObject PyDateTime_TimeType

XAPyTypeObject [SEHILEFE Python B [E]ZEAY; &5 Python 2T datetime. time XFHA
]

PyTypeObject PyDateTime_DeltaType

XANPyTypeobject HSLHE&MF A H W mEI{E 2 B ZZ(E K Python 2884; &5 Python JZ [ )
datetime.timedelta X% HH[H].

PyTypeObject PyDateTime_TZInfoType

XAPyTypeobject LRI FE Python B X {5 H 255 ; ‘5 Python 21 ) datetime.tzinfo
I GAH I o

i UTC B

PyObject *PyDateTime_TimeZone_UTC
IRl FE UTC g X B, 5 datetime.timezone.utc NfE—%14,
3.7 FhRE.

FRG AT -
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int PyDate_Check (PyObject *ob)
IR ob K PyDateTime DateType J5Huy PyDateTime_DateType HYHAST-2E AR [F| HAH.
ob RfEN NULL. HERELE 2 BMITT.
int PyDate_CheckExact (PyObject *ob)
W ob K PyDateTime DateType JAINEREIEAH. ob ANFEHN NULL. HHRECE 22 BIIT.
int PyDateTime_Check (PyObject *ob)
MR ob N PyDateTime DateTimeType JKFIE PyDateTime_DateTimeType HIEAT-ZREIN
R E(E. ob ANEEHN NULL. BLpREM B2 mIiigT.
int PyDateTime_CheckExact (PyObject *ob)
IR ob S PyDateTime DateTimeType KRANIRE B, ob AHEN NULL, I ERE S 243
AT,
int PyTime_Check (PyObject *ob)
H ob NPyDateTime TimeType 25H8y PyDateTime_TimeType HHAST-2 & B BAH.
ob INRE A NULL. HRREUE 22 MIIAT.
int PyTime_CheckExact (PyObject *ob)
WAk ob HpyDateTime TimeType KRBINLRFIEAH. ob AREAN NULL. ILRRECE &2 MIIAT.
int PyDelta_Check (PyObject *ob)
N ob PyDateTime_DeltaType KM EY PyDateTime_DeltaType HJIEA TN K B B
fl. ob RREN NULL. BCERELMZESMINIAT.
int PyDelta_CheckExact (PyObject *ob)
WSk ob HPyDateTime_DeltaType RAINR M E(E, ob NEEN NULL, IHRREUEE S MINIAT.
int PyTZInfo_Check (PyObject *ob)
IR ob hjPyDateTime TZInfoType KAIE] PyDateTime_TZInfoType HJHAST-2E 1 [H]
B, ob ANHEN NULL. JMeRECE 22 AT,
int PyTZInfo_CheckExact (PyObject *ob)
R ob HPyDateTime TZInfoType LEBUNR [ B . ob ANREN NULL. BLERELE 22 BTt
1T
T RN R %
PyObject *PyDate_FromDate (int year, int month, int day)
BEME: #FHagil A, REFEEFE. A. Hi datetime.date X4,
PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)
BEE: #ag 3l A . R[] E A $5 % year, month, day, hour, minute, second FI microsecond J& 1
datetime.datetime ¥4,
PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int
second, int usecond, int fold)
BEME: #eg5 A . R EAFEE year, month, day, hour, minute, second, microsecond I fold J& P11
datetime.datetime ¥4,
3.6 B fE.
PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
BEME: #ay5] 8. R[EEAGHEE hour, minute, second and microsecond J& 4 datetime.time %
%
PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
BEME: #4358 . kA 2§55 hour, minute, second, microsecond I fold Jg 1) datetime.time
X4,
3.6 FriRUIEE.

8.6. Hithtzk 173



The Python/C API, %% 3.12.0rc3

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

BEME: Fe95 A . RPMCERS E R, FAMFIEN datetime. timedelta X4, FFHATIEH
AR DA i A B R AP EAL 7 datetime . timedelta XM SCRYFEIH A X A] 2

PyObject *PyTimeZone_FromOffset (PyObject *offset)

BEME: #FHag3 A, 1BE—4 datetime.timezone ¥, ZXREAG VA offset ZHFERIIA AN
241 5 I 22

3.7 B IEE.
PyObject *PyTimeZone_FromOf fsetAndName (PyObject *offset, PyObject *name)

BEME: #Hey5| A . IR[E— datetime.timezone X4, ZX G EAG VA offset ZEiFEN A E
I ZFI I X 44 FR name.

3.7 B

— U ok MH X S b R FE B . B R i jdPyDateTime Date 4l FF H K
(InPyDateTime DateTime) BLHl. SEUCANRE N NULL, HASHKAIAL:

int PyDateTime_GET_YEAR (PyDateTime_Date *0)
PAIEREE T 2R I 4E (3

int PyDateTime_GET_MONTH (PyDateTime_Date *0)
WRIEH, MO F 12 [HEEE

int PyDateTime_GET_DAY (PyDateTime_Date *0)
AREH, A0 2] 31 R

— B R M B AL G R B B 52 . BB PyDat e Time_DateTime fEHTFRMLH. 5
BOANBE N NULL, Jf RS A AL

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
RN, A0 2 23 FYEEEL

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
RE, A0 F S BEEL

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
RMEFS, M0 F 59 BIEEEL.

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
R EIER, A0 ] 999999 FFEKL

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
R, A0 5 1.
3.6 BN HE.

PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
1 [1] tzinfo (R] PA>H None).
3.10 I HE.

LRI X G PR U B 2 . SRR PyDateTime  Time W HFRILH . SHARE
NULL, HAZKAIA:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
REINEF, A0 F] 23 BEREL

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
REM, A0 F S HHEREL

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
A, M0 F 59 HIEEEL
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int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
RIEED, MO ] 999999 FREAL

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
R, AR O E 1,
3.6 B fE

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
1% [A] tzinfo (F] DAk None),
3.10 BT g

BRI RIZEX RSB Bk . SRR PyDateTime_Delta WHEH RO ZHA

BEN NULL, I H AL ARAL:

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
AR [T KEL, A-999999999 F] 999999999 (LK
3.3 Biihfg

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
REFEL, A O 2] 86399 AL
3.3 FriHhhe

int PyDateTime_DELTA GET_MICROSECONDS (PyDateTime_Delta *0)
AR GRDEL, AN O F] 999999 FryHEL
3.3 e

— LB TR SCE DB APL !

PyObject *PyDateTime_FromTimestamp (PyObject *args)
B #agilR. QEIFRE -G ETHSEIH datetine. datetime X, WEHES

datetime.datetime.fromtimestamp (),

PyObject *PyDate_FromTimestamp (PyObject *args)
BEE: eyl A, AIEIFRE DA EITTHS W datetime.date X%, @HESH

datetime.date.fromtimestamp (),

8.6.14 FKELFMMR

PALUAPE TRARE RN E R, H oA A28 -- GenericAlias fil Union, HG GenericAlias

2] C HJK.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)
Part of the Stable ABI since version 3.9. £l — GenericAlias X} % . #H4T i Python 2§ types.
GenericAlias. &%} origin fll args 7y i & GenericAlias ffj__origin_ Fl__args__ @k,
origin N iZse—1 PyTypeObject™* i args W] PAfe—A> PyTupleObject* s F(E = PyOb]j ect *,
WRAZ B args Ng—AIocd, W HMWE—NRITTHF R _args__ REH (args,
X SEHAT T /R B AS AE, BR RIEE origin N2 B BR B 2 i), GenericAlias EI’J
__parameters__ JEMEM __args__ N . WA, WE5]E A IR ] NULL.

TR AN R B B T

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}
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Z W
B ¥E _ _class_getitem_ (),
3.9 HRTge.

PyTypeObject Py_GenericAliasType

Part of the Stable ABI since version 3.9. HiPy_GenericAlias () FriREIMIXTER) C 28, &N T
Python H1[{{) types.GenericAlias .

3.9 BRI HE.
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iRl LE45FLIE

152 R Python 45 LELE

9.1 # Python #ig{t 280

E—MEA T Python BN HIFEFH, Py_Initialize () BRECLATEALATHAL Python/C APL b4 i
BRI BIANR AR BN & o e 5

TERIGAL Python Z i, R PAZ: A sy JH DA eR &K
o FLE L
— PyImport_AppendInittab ()
— PyImport_ExtendInittab ()
— PyInitFrozenExtensions ()
— PyMem SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenaAllocator ()
— Py_SetPath()
— Py_SetProgramName ()
— Py _SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption ()
— PySys_ResetWarnOptions ()
o [EE AL
— Py _IsInitialized()
— PyMem_GetAllocator ()

— PyObject_GetArenaAllocator ()
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— Py_GetBuildInfo()
— Py_GetCompiler ()
— Py_GetCopyright ()
— Py _GetPlatform()
— Py_GetVersion()
« TH
— Py DecodeLocale ()
© AT Bl
— PyMem RawMalloc ()

— PyMem RawRealloc ()

PyMem RawCalloc ()

— PyMem_ RawFree ()

% T AR BB B A M % fEPy _Initialize(): Py_EncodeLocale (),
Py_GetPath(), Py_GetPrefix(), Py_GetExecPrefix(), Py _GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName () MlPyEval_InitThreads () HJHH-

9.2 2REETE

Python A7 7 544 i 4 JRyC B AP OR P RPE AT I AL B o X BEARTE BRI fir 4T85

M AR E AR, TREAR R R BRI R B BN, b &RfPy_BytesWarningFlag
WM 1M —bb 228 Py_BytesWarningFlag ¥4 2.

int Py_BytesWarningFlag
I AP AU IR MAR S . WYX E PyConfig. bytes_warning, Z:JLPython #7145 1Lk

H o

W bytes B bytearray 5 str R EE W bytes 5 int RN & HEE ., WRKTET 2
JUEGE

H —b IR E .
3.12 UG E .
int Py_DebugFlag
I APLUH R F3EAMARE : N4 IR E PyConfig. parser_debug, 2L Python #7145 LB E .
TSR L (R R, KT i) .
i —d ¥ETifl PYTHONDEBUG FRIEAF B .
3.12 UG E .

int Py_DontWriteBytecodeFlag
I APL A FIEAMARE : N YU EPyConfig. write _bytecode, £ Python #1454 1LHL

H o
Wi E R AESE, Python A& E S AR E 2B A . pyc X
il —B $EWiF1 PYTHONDONTWRITEBYTECODE iS4 i E .

3.12 iR ERER.
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int Py_FrozenFlag

AP UCH ] FIEAMARE . NV 4R EPyConfig. pathconfig _warnings, Z:JLPython #1
15 1LE E .

MYEPy_GetPath () "PITEBIHIR R EEAZI M RTHE -
i _freeze_importlib fll frozenmain B2 AL G THEAR.
3.12 G EFRR.

int Py_HashRandomizationFlag

I API Y h 1A B IR A M A4 FH: WY ok b % HPyConfig.hash_seed HlPyConfig.
use_hash_seed, %W Python #1451LB H .

W4 PYTHONHASHSEED MSEAR BB A AL AR N 1.
WARZEAR A AEZAE, B PYTHONHASHSEED B8 S R W LR AL I W A B -
3.2 HUSERER.

int Py_IgnoreEnvironmentFlag

I APL UK ] FIEATIRE . MY MCNIREPyConfig. use_environment, 2 JLPython #1445 1%
T A

ZME T PYTHON* Ff45A5 8, Flunn] fEi% B Y PYTHONPATH A1 PYTHONHOME .
Hi —E Fl -1 JETRE.
3.2 UG E BB
int Py_InspectFlag
I AP AR BB T 10 R : WY R B PyConfig. inspect, ZLPython #1445 1LFLE o

YR HANERE AN SEEABZE AT —c IR, WAERITZ AR G2 G EA LB,
BIHAE sys . stdin HfIE—AAightdo 2 ant .

-1 JETiA] PYTHONINSPECT FRIEAS ik E .
3.12 UG E RS

int Py_InteractiveFlag
I AP WAR R T F3RA: W YYCH R EPyConfig. interactive, £ Python #1445 1LHL
Ho
Hi -1 ST .
3.12 UG E k.
int Py_IsolatedFlag
I AP g AR B T 1) R A W YWk B PyConfig. isolated, Z:ULPython #1445 1LELE o
PAR B3G5 4T Python. 5 R AN sys . path RS AR H sk 1Y site-packages H 5%
Hi -1 ST .
3.4 i CNRE.
3.2 iREE R

int Py_LegacyWindowsFSEncodingFlag

I AP AR A T FaRA: N4 NIEEPyPreConfig. legacy _windows_fs_encoding,
Z: W, Python #7144 1LBL H o

WAL AR, WA mbes 4 5% A “replace™ § 15 4L BAJAR, 1 A 2 UTE-8 % fid Al
surrogatepass 45 RALFRAIMVE F filesystem encoding and error handler

YR PYTHONLEGACYWINDOWSF SENCODING AR s g s A AE S FAFER M N 1.
H LIS R PEP 529,
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u] 1 Windows.,
3.12 [RGB R

int Py_LegacyWindowsStdioFlag

It API #4858 T 1) F IR : W4 Nk BEPyConfig. legacy windows_stdio, 2L Python
MG B E .

WMHAZERRNIESE, WA i0.FileIOMAR io._WindowsConsoleIO VEN sys bRl
YA PYTHONLEGACYWINDOWSSTDIO g AR g e M IR AT ER R 1,
AXREZINEE, WS PEP 528,

W] FH4E: Windows,

3.12 fRG BRI

int Py_NoSiteFlag

I AP AR BB T 10 IR WYX B PyConfig. site_import, ZLPython #1445 1LELE o

M site B ASILITH AT EE T 05 A6 sys . path B9#AE. Q1SR site &7ERY R B S
A B X Se A (AN SRR Bl 2 BTN site.main()).

HEI -S LIﬁiﬂﬁo
3.12 UG E RS

int Py_NoUserSiteDirectory

I APT WAR R T 18] FaRA . WYX EPyConfig. user_site directory, Z:JLPython #1
HEEE .

ARE H P site-packages HZEME| sys.path,
B —s 1 -I & PA S PYTHONNOUSERSITE B4 ik B o

3.12 UG E K.

int Py_OptimizeFlag

I API #ARB8 T T 1 R IEA: W4 PyConfig. optimization_level, 2 ULPython #1441
fie & .

Hy —0 &I PYTHONOPT IMI ZE FRESAS Sk & .
3.12 iR E .

int Py_QuietFlag

I APT B4R B T 1A R IR W 4MChiRE PyConfig. quiet, ZULPython #1445 LBL E .
R E 22 HAST AN SR BRI RCAAE B

Hi —q BEIBLE .

3.2 B fE

312 UG ER .

int Py_UnbufferedStdioFlag

lklj API $ R AT F3RA: WYX EPyConfig. buffered _stdio, ZJLPython #1445 1LHT

#o
55 1 stdout 1 stderr i AT .
Hi —u LEIFA PYTHONUNBUFFERED FAliAs B 5 & .

3.12 fRG E R
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int Py_VerboseFlag
It APL R B8 T Il P e W 4EChHE B PyConfig. verbose, 2 UL Python #1450t E .

FERWIIA AT B — 20 8, R g g 8 (SO s B ) o IR KT % 2,
A48 BRSO T Bl —450H S . M S TEIR H RHE (B
B —v &I fll PYTHONVERBOSE MIEAN i & o

3.12 iR ERER.

9.3 MIBILIIRLSILARRERS

void Py_Initialize ()

Part of the Stable ABL J4{k Python fi# Rt . FEi A Python RN FHIREIFH, B 47 M AT A Hofth
Python/C AP e 82 BIRIA I ; S A2 Python nks (AT T iR BISME L o

IXORE ) 4 Ak B B B R (sys.modules), I @ H AR builtins, _ main__ Al
sys. B2V IR MBI HRE REKE (sys.path), EAXKRE sys.argv; WA FHFEH M
MPySys_SetArgvEx (). 4B _WHMHE FERFSEFH Py _FinalizeEx () MIFT) KA
SPATAEATEAE . BBARENE ARILR IO 25 K 2R B f i iR .

i Py_InitializeFromConfig () ER¥XE E X Python #1451LELE .

Frik: £ Windows b, il R0 O_TEXT ¥4 O_BINARY, XibKFEMIH] Cizfrmfidk
Python (¥4 il & (4 1] -

void Py_InitializeEx (int initsigs)

Part of the Stable ABL 15 initsigs “hy 1 WZ R B TAE 5Py _Initialize () 2. WNR initsigs
H 0, BRI E S AR A A, X TEHR A Python B ] BEARA AL .

ffiflPy_InitializeFromConfig () HR¥LH E L Python #+41LALE .

intPy_IsInitialized()

Part of the Stable ABL {15 Python fi#RE2S CWItAtk, MERMIEM (IEF); HULRFEME (%). 1F
WPy FinalizeEx () ZJ5, MWHRECRHRIEMBEERIPy_Initialize () FRRBER

int Py_FinalizeEx ()

Part of the Stable ABI since version 3.6. f{#5Py_Initialize () FrUH0 FrA W) dE 40 B AR F G 2%}
Python/C APT iR, HE5% B BRMA Py _Initialize () DARAIEAE M R8BI ITE T
sy (B NPy _NewInterpreter () — 7). FEFAEHT, X&KL Python fERERS /L
A NAF. 2456 AR (FERTRIAR Py_Tnitialize () IIEOLT ), RFAIITAE M4
fEo IEFROTREMER 0o WARTERZA (RIBTZMEdE) SR Bes R, WERE -1,

UL R B R AR 2 o AN R 7 W] RE A B BT 30 Python, 15 AN b 5 3 et 2 . FH A )7
A NEhAHEE (2 DLL) n#k Python fifRees i1 B FIFE)7 w] B A S 7E #) 2 DLL 2 i REji
Python 4} e A NAF . TE RV IR WA fE v, R N B AT BE Ay BEAER B R P 2
R Python 73 FLAY T AT INAF-«
PRV D@ RITE RS0 BRI b G B SR R BT #EATHY 5 X T] BE B0 T HoAl X 5
(FEZE B BB TiEs (B __del () J¥k&) k. Python BTNy shasmady A&
BiiH1# . Python ffRERS T2 FL I 0B INAE T REAS ORI (AR R ARG , i it ) ) o X5
PRI BT b I N BRI . 3 FRRASTHR BT 23 LR S 28 N A7 T REAS S I0RET . 2RI LE Y e
PRI BIRE R T 2 BT AT BETCYR IR AR QRN Z R TPy _Tnitialize ()
Mpy_FinalizeEx () HfnIHEA AL FIE DL
2] k— #Hit %/ cpython. _PySys_ClearAuditHooks, AMHFL{aS%k.
3.6 Fi I HE.

void Py_Finalize ()
Part of the Stable ABL X2 — M AZ[EIRBUEM Py _FinalizeEx () W] FIRAMRA .
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9.4 HERSH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)
I API ¥R B T 1A FIEA: MMM NIk BPyConfig.stdio_encoding flPyConfig.
stdio_errors, ZW Python #4510l H .

WS R, W4TEPy Initialize () ZEIVHM. BI8E T 1O i FH 1 4 igas e
PACFE R, HA 5 str.encode () R

‘B 7 PYTHONIOENCODING fUfH, I feifim ARHE PAEAE SRS AR B A A F i i) 10 Zridas
K

encoding FI/5Y, errors W] DA NULL PAf#i f} PYTHONIOENCODING FI/a BRIME (B pe T HoAl % ) .
HERTIE R G AMBE (BUEMHALKE ), sys.stderr #R&fiJi]"backslashreplace” 4 i AL I
gk o
WK TPy _Finalizebx (), WFRERIHMZEBOAMEL NN Py_Tnitialize () WE4E
P A
R R 0, AR I AERAE (BIANTEMRES: S ia ks TR ) o
3.4 B fE.
311 UG E .

void Py_SetProgramName (const wchar_t *name)
Part of the Stable ABL [t API R T F3A: MYk EPyConfig. program_name, 2
DLPython #7145 0B E .

WIREIHZ R R, N SEE R Py_Initialize () ZHITHHE. BREIFMBBESTETL
main () PRELH argv (0] SHME (BB ATEFESRF) . Py_GetPath () I I HC 26 H A pR £ 2>
() AR AR T R (4 07 B A R 7T SR 7 SCHE Python s2 4TI . BRHAMERE 'python'. B
[ 2438 [ B S A I — N AEG R TE A, A SERE P AT AR £ & 4E 248 . Python
FERERS P AT AT A ER A S AR AT N 2R -

flifipy_DecodeLocale () XFFATHRFATIRIG LAGE]—> wechar_t* F4FH,
311 UG EBE.
wchar_t *Py_GetProgramName ()
Part of the Stable ABL 1R[B|[]Py_SetProgramName () & EINIETF AR, BERIAMIZARK. REIHF
FFER PR ERSAEAE A E AR AR SCHE.
WRECRNAEPy_Tnitialize () ZHIBHM, HNUHHRIE NULL.
TE 3.10 BUE s BRI EAEPy_Tnitialize () ZEIGEJHHFRFR ] NULL,
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_ Set ProgramName () and some environ-
ment variables; for example, if the program name is ' /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. It is only useful on Unix. See also the
next function.

MWRECANNAEPy_Initialize () ZHIBEA, 750K NULL,
TE 3.10 JRCEM: BUFEWSR EFEPy_Initialize () Z HIALRHRHR M 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 Set ProgramName () and some envi-
ronment 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
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corresponds to the exec_prefix variable in the top-level Makefile and the ——exec-prefix argu-
ment to the configure script at build time. The value is available to Python code as sys .exec_prefix.
It is 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 in the /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 run-
ning 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 meaning-
less, 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.

WERBCRNAEPy Tnitialize () ZHIREAA, &N NULL,
TE 3.10 JROEM: BUAEMSR EAEPy_Initialize () ZBIALR R [H] NULL,

wchar_t *Py_GetProgramFullPath ()

Part 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.

WRERNNAEPY Tnitialize () ZEIGRA, 750K [E] NULL,
TE 3.10 JREHC MAEMSR B AEPy Initialize () 2 HigVE ¥R A NULL,

wchar_t *Py_GetPath ()

Part 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 sys . 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.

WRENNAEPY Tnitialize () ZHIGRA, 75N [E] NULL,
1€ 3.10 JRE NG MAESR B AEPy ITnitialize () 2 BigVE ¥R ] NULL,

void Py__SetPath (const wchar_t*)

Part of the Stable ABI since version 3.7. M, APT {588 Fl T 1n) R : NWA4MCH R BEPyConfig.
module_search_paths fMlPyConfig.module_search_paths_set, W Python #1445 1L B H .

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, which is ' : ' 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 Tnitialize ().

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.

JE 3.8 IR FE P : The program full path is now used for sys.executable, instead of the program name.
3.11 UG E k.
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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'. OnmacOS,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 ()

Fart of the Stable ABI. Return the official copyright string for the current Python version, for example
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

AR [l AT AR 1 S A R A B CHAR . Python UG IET sys . copyright K%
{H.

const char *Py_GetCompiler ()
Part of the Stable ABL 1R [1] ] T %1% 24 i Python A ik andi <, M Ir =i, flim:

"[GCC 2.7.2.2]"

AR [ B AT H AR I S AT R E AN B ECHAE. Python US W] PAMAS R sys . version HI3k
BUZAH -

const char *Py_GetBuildInfo ()

Part of the Stable ABL 3R [n] 47 524 i Python @ REAR S B ¥ 1) 5 RIAa i AN R (5 8, Bilan:

"#67, Aug 1 1997, 22:34:28"

AR [ B AT AR I ST PR AN B HAE . Python UE W PAMAS & sys . version HI3k
BUzfe.-

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 PyConfiqg. 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 Configura-
tion.
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$51:: Itis recommended that applications embedding the Python interpreter for purposes other than executing
a single script pass O as updatepath, and update sys .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 sys.path element
after having called PySys_SetArgv (), for example using:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

3.1.3 Frilse.
3.11 JREEBR.

void PySys_ SetArgv (int argc, wchar_t **argv)

Part of the Stable ABIL This API is kept for backward compatibility: setting PyConfig.argv and
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.

Seealso PyConfig.orig_argvand PyConfig.argv members of the Python Initialization Configura-
tion.

1 3.4 JiU Ik The updatepath value depends on —1T.
311 UG E .

void Py__SetPythonHome (const wchar_t *home)
Part 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.

Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.

3.11 USE B

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.
WRECRNAEPy_Tnitialize () ZHIBHM, KR NULL.
e 3.10 BOE e RN EXEPy_Initialize () Z BIGA KRR NULL,

9.5 ZENATHLEER2IM

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 G/ 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
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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 Py ThreadState: it can be retrieved
using PyThreadState_Get ().

9.5.1 \¥ RH RAHPER GIL
REBARVECIL )5 S BAT AT il BG4 :

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

O AN PR g I — R R e e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS % ¥§ ¥ FF — /> ¥ 3 B W — 4~ B W Jm #F & &;
Py_END_ALLOW_THREADS 7% 3 XM,

TR AR R T R T T A AR A

PyThreadState *_save;

_save = PyEval_sSaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

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.

$&11:: 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 z11ib and hashl ib modules release the GIL
when compressing or hashing data.

9.5.2 3k Python g9k 12

When threads are created using the dedicated Python APIs (such as the threading module), a thread state is
automatically 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 afore-
mentioned 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.
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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 auto-
matically by Py Tnitialize()). 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 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 inter-
preter and all other Py InterpreterState objects. Due to this and the special nature of the “main” interpreter,
fork () should 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 B 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:
PylnterpreterState *interp

AR AR .
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void PyEval_InitThreads ()

Part of the Stable ABL AN FATAEAHRAE R E 55 1 ek EK

7£ Python 3.6 N HEIMA T, MLERESAE GIL RAEFERHIAE .

1 3.9 BUE N R BIAEA PATAE T

TF 3.7 BUF Bk RERBOAE Py Tnitialize () VM, FHARTEEREFHME.
Fr 3.2 iR B ¥: This function cannot be called before Py_Tnitialize () anymore.

3.9 i E R ER.

int PyEval_ThreadsInitialized()

Part of the Stable ABI. Returns a non-zero value if PyEval_TInitThreads () has been called. This func-
tion can be called without holding the GIL, and therefore can be used to avoid calls to the locking API when
running single-threaded.

T 3.7 i HE ¥ The GIL is now initialized by Py_Tnitialize ().
3.9 UMk

PyThreadState *PyEval_SaveThread ()

Part 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.

void PyEval_RestoreThread (PyThreadState *tstate)

Fart of the Stable ABI. Acquire the global interpreter lock (if it has been created) and set the thread state to
tstate, which must not be NULL. If the lock has been created, the current thread must not have acquired it,
otherwise deadlock ensues.

£41:: 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 termi-
nation.

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 ABI. 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 ()

Fart 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 () calls as
long 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 for its 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.

188

Chapter 9. #igft, L&



The Python/C API, %% 3.12.0rc3

£41:: 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 termi-
nation.

void PyGILState_Release (PyGILState_STATE)

Fart 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).

Every callto PyGILState_Ensure () must be matched by acall to 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 0 otherwise. This function can be called from any thread
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 RE.

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 fol-
lowing Py_END_ALLOW_THREADS macro. See above for further discussion of this macro.

Py_END_ALLOW_THREADS

Part of the Stable ABIL. 29" &/ PyEval_RestoreThread(_save); }. BEENE—MNETE
59 B S Z Wi Py _BEGIN_ALLOW_THREADS JUCHL. HZ M _ESCPA#E—L 1Bz .

Py_BLOCK_THREADS

Part of the Stable ABL X723 &} PyEval_RestoreThread (_save) ;: BT I%A XHETE
S WPy _END_ALLOW_THREADS,

Py_UNBLOCK_THREADS

Part of the Stable ABL XY BN _save = PyEval_SaveThread () ;: BN T AT EHTE
SRR Py _BEGIN _ALLOW_THREADS,

9.5.5 KB4 API

All of the following functions must be called after Py_Tnitialize ().
FE 3.7 WP Py_Initialize () now initializes the GIL.

PylnterpreterState *PyInterpreterState_New ()

Fart 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 coython.PyInterpreterState_New with no arguments.
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void PyInterpreterState_Clear (PylnterpreterState *interp)

FPart of the Stable ABI. Reset all information in an interpreter state object. The global interpreter lock must be
held.

Raises an auditing event cpython.PyInterpreterState_Clear with no arguments.

void PyInterpreterState_Delete (PylnterpreterState *interp)

Part of the Stable ABIL. 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 PyInterpreterState_Clear ().

PyThreadState *PyThreadState_New ( PylnterpreterState *interp)

Part of the Stable ABL G178 T 453 & RRF SR A R RFRREXT R . )RR R AT 2Ry,
UNSRT B A AT R BRI AT PAGREF o

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 it B8 ¥ This function now calls the PyThreadState.on_delete callback. Previously, that
happened in PyThreadState_Delete ().

void PyThreadState_Delete (PyThreadState *tstate)

FPart 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)
Fart 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)
Part 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 Bl e

PylnterpreterState *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 FriR e

void PyThreadState_EnterTracing (PyThreadState *tstate)
Suspend tracing and profiling in the Python thread state tstate.

Resume them using the PyThreadState_LeaveTracing () function.
3.11 Bl 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 FiHIIHE.

190 Chapter 9. #isft, LKREEFLLTE



The Python/C API, %% 3.12.0rc3

PylInterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. B4 HI RS .

Issue a fatal error if there no current Python thread state or no current interpreter. It cannot return NULL.
I AR A GIL
3.9 B fE.

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.

IEI A 25 A GIL.
3.7 B RE.

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 Hi e
typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylnterpreterFrame *frame, int
throwflag)

WHTHPA R AR 6 2

The throwflag parameter is used by the throw () method of generators: if non-zero, handle the current
exception.

TE 3.9 MU R BIAE AT #5252 — A sstate TE5
T 3.11 JiUE I The frame parameter changed from PyFrameObject* to_PyInterpreterFramex.

_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
Get the frame evaluation function.

See the PEP 523 ”Adding a frame evaluation API to CPython”.
3.9 FrihRE.
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 FriRUige.

PyObject *PyThreadState_GetDict ()

BEE: A5 A . Part of the Stable ABIL 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 ABIL. 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.

F£ 3.7 WCHE PR The type of the id parameter changed from 1ong to unsigned long.
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void PyEval_AcquireThread (PyThreadState *tstate)

FPart of the Stable ABIL Acquire the global interpreter lock and set the current thread state to zstate, which must
not be NULL. The lock must have been created earlier. If this thread already has the lock, deadlock ensues.

£41:: 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 termi-
nation.

¥E 38 R OHE M 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.

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 zstate 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_AcquirelLock ()
Part of the Stable ABL FRIA: JRfRREas 8. BLUAURerilan . Wz BEC 2&9a 81, e
A
32 MU )5 B # [&:  This function does not update the current thread state. Please use
PyEval_RestoreThread () or PyEval_AcquireThread () instead.

£41:: 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 termi-
nation.

¥E 38 R W Updated to be consistent with PyEval RestoreThread(),
Py_END_ALLOW_THREADS (), and PyGILState_FEnsure (), and terminate the current thread
if called while the interpreter is finalizing.

void PyEval_Releaselock ()
Part of the Stable ABI. Release the global interpreter lock. The lock must have been created earlier.

32 WU J5 B B [4: 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.
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You can switch between sub-interpreters using the PyThreadState_Swap () function. You can create and de-
stroy 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.

3.12 R fE.
gEk AT B
int use_main_obmalloc
If this is O then the sub-interpreter will use its own “object” allocator state. Otherwise it will use (share)

the main interpreter’s.

If thisis O then check_multi_interp_extensions mustbe 1 (non-zero). If thisis 1 then gi1
must notbe 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 0 then the runtime will not support replacing the current process via exec (e.g. 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.

intallow_threads
If this is O then the sub-interpreter’s threading module won’t create threads. Otherwise threads are
allowed.

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 PylInterpreterConfig 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 fundamental 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 sy s . argv variable.
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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.

Upon success, zstate_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, state_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 FiHIIHE.

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 = 0,
.check_multi_interp_extensions = 1,
.gil = PyInterpreterConfig_OWN_GIL,
i
PyThreadState *tstate = Py_NewInterpreterFromConfig(&confiqg);

Note that the config is used only briefly and does not get modified. During initialization the config’s values
are converted into various PyInterpreterState values. A read-only copy of the config may be stored
internally on the PyInterpreterState.

Extension modules are shared between (sub-)interpreters as follows:

* For modules using multi-phase initialization, e.g. PyModule FromDefAndSpec (), a separate
module 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
extension is imported, it is initialized normally, and a (shallow) copy of its module’s dictionary is squir-
reled 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 mod-
ule’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
extension’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 ABI. 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 ABI. Destroy the (sub-)interpreter represented by the given thread state. The given thread
state must be the current thread state. See the discussion of thread states below. When the call returns,
the current thread state is NULL. All thread states associated with this interpreter are destroyed. The global
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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.

9.6.1 A Per-Interpreter GIL

Using Py_NewInterpreterFromConfig () you can 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.

3.12 i fiE.

0.6.2 fHiBIBE

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 is delicate, because these APIs as-
sume 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.
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9.7 FEEH

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, 0 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 con-
ditions met:

* on a bytecode boundary;
 with the main thread holding the global interpreter lock (func can therefore use the full C API).

func must return O 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.

M. 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.

TE 3.9 BB e 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 SHTFIERER

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 obyj, 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:
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what g1

arg B & X

PyTrace_CALL

l'é\xEE‘Py_Non e.

PyTrace EXCEPTION

sys.exc_info () REIRHEEE.

PyTrace_LINE

E\%Py_l\fon e.

PyTrace_RETURN RIS A, B8 A b 5 20 R Ml NULL,.
PyTrace_C_CALL TETEVE RO 52 .
PyTrace C_EXCEPTION | IEfEVa o RBOTE .
PyTrace_C_RETURN ETEVE R B 52 .

PyTrace_OPCODE

MEPy None.

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 racefunc 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 race func 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
opcode 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 Py Trace_ 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
interpreter 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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312 R RE.
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 func-
tion objects being called. Any trace function registered using PyEval_ SetTrace () will not receive
PyTrace_C_CALL, PyTrace_C_EXCEPTION or PyTrace_C_RETURN as a value for the what pa-
rameter.

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
interpreter 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.

3.12 B fE.

9.9 BRI IBIZHF

These functions are only intended to be used by advanced debugging tools.

PylInterpreterState *PyInterpreterState_Head ()
Return the interpreter state object at the head of the list of all such objects.
PylInterpreterState *PyInterpreterState_Main ()
iR ] TR IR SRR .
PylInterpreterState *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 PyThreadState object in the list of threads associated with the interpreter
interp.
PyThreadState *PyThreadState_Next (PyThreadState *tstate)

Return the next thread state object after #state from the list of all such objects belonging to the same
PyInterpreterState object.

9.10 HEFMFHZIH

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.
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£#51F: None of these API functions handle memory management on behalf of the void* values. You need to
allocate and deallocate them yourself. If the void* values happen to be PyObject*, these functions don’t do
refcount operations on them either.

9.10.1 Thread Specific Storage (TSS) API

TSS API is introduced to supersede the use of the existing TLS API within the CPython interpreter. This API uses
anew type Py_tss_t instead of int to represent thread keys.
3.7 FrihRE.
ZW:
”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_TINIT 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_tss_t, required in extension modules built with Py_LIMITED_API, where static
allocation 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 () toensure 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_ t ss_t has been initialized
by PyThread_tss_create ().
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int PyThread_tss_create (Py_iss_t *key)
Fart 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 Py tss_NEEDS_INIT.
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.

void PyThread_tss_delete (Py_fss_t *key)
Part 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)
Fart 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 )5 EL#8F8:: This API is superseded by Thread Specific Storage (TSS) API.

$411:: 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.

BT ETR B ARAME NIRRT, N AR A i AR ) APLL
int PyThread_create_key ()
Part of the Stable ABI.

void PyThread_delete_key (int key)
Part of the Stable ABI.

int PyThread_set_key_value (int key, void *value)
Part of the Stable ABI.

void *PyThread_get_key_value (int key)
Part of the Stable ABI.

void PyThread_delete_key_value (int key)
Part of the Stable ABI.

void PyThread_ReInitTLS ()
Part 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.

Implicitly preinitialize Python (in isolated mode) .

status = PyConfig_SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception (status)) {
goto exception;

}

*/

(T oUgkEE)
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status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) {
goto exception;

}
PyConfig_Clear (&configqg);

return Py_RunMain () ;

exception:

PyConfig_Clear (&configqg);

if (PyStatus_IsExit (status)) {
return status.exitcode;

}

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException (status);

10.2 PyWideStringList

type PyWideStringList

B wchar_t* FERFRHMISE.
WA length S AEFZAE, W items WA K NULL Ff HFT A FAFHR LA H NULL.
Jrik
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
¥ item ENINE] list,
Python WA T4 A DA (8 1T L B 45
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
R item i A\ B list [¥) index v E I
NS index KTEET list WK JE, WK item FSIME listo
index WM K T4T 0,
Python WA T4 A DA T8 1T L BR 4K
SEM AT B
Py_ssize_t length
List K J&.
wchar_t **items

PIFIH .
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10.3 PyStatus

type PyStatus
BRI PR AR s . AR EGR H A Z5H 1R
XFTRTR, BN DMERE AT RN C BB R .
St IR B
int exitcode
B, B4 exit O WS
const char *err_msg
BHRAEE
const char *func
T AR R A A4 R, ATRASH NULL.
AIERS R KA
PyStatus PyStatus_Ok (void)
FEI.
PyStatus PyStatus_Error (const char *err_msg)
QR RSNIDEI R A7 P
err_msg ANV A NULL,
PyStatus PyStatus_NoMemory (void)
WA LRI (AR ) o
PyStatus PyStatus_Exit (int exitcode)
PAFE A2 BB H A ASIR Y Python,
AL TR ZS Y BRI

int PyStatus_Exception (PyStatus status)

RS R e B WY Wy HAE, W R R L A g B B R

HPy_ExitStatusException(),

N

int PyStatus_IsError (PyStatus status)
BERBEIRL?

int PyStatus_IsExit (PyStatus status)
ERRETIRI?

void Py_ExitStatusException (PyStatus status)

WA stams J2— MBS WEHH exit (exitcode) o W stams j&— A5 1RAS WIHT EDES 12
BHEERE - TEZEREEEL ., YWY PyStatus_Exception (status) NIEZB(EK A
REREE H o

i fENER, Python i X & PyStatus. func 7%, MEIERSHIREN ¥ func ) NULL,

I

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

}

Q)

10.3. PyStatus 203




The Python/C API, %% 3.12.0rc3

(£ L£50)

int

return PyStatus_Ok () ;

main (int argc, char **argv)

void *ptr;

PyStatus status = alloc(&ptr, 16);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

3

PyMem_Free (ptr);

return 0O;

10.4 PyPreConfig

type PyPreConfig

AT Wik infk Python FYLEHA 1 .
T IR AT ST I B R 4L

void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)

Wt Python Bz & SRHIIRAL TS CHL . .

void PyPreConfig_ InitIsolatedConfig (PyPreConfig *preconfig)

SHBURCRE R M 51K X b 1o L A

SRR B
int allocator
Python P7#4) Bt 44 Fi:

e PYMEM ALLOCATOR_NOT_SET (0): Ai7Zs N FE4 Bt e (ff F BRI

e PYMEM_ALLOCATOR_DEFAULT (1): AN HF 9Bl % .

e PYMEM_ALLOCATOR_DEBUG (2): ik B4 Be %2 MiariE % 4T .

e PYMEM_ALLOCATOR_MALLOC (3): ffif] C FEfy malloc () »

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): 5 fHl{#i fl malloc () P84T,

* PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 7 5 %5 .

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 1 %5t 25 a7 18X 4T .

A% Python 2 {# H —-without-pymalloc #47H & N PYMEM_ALLOCATOR_PYMALLOC

H1 PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥ A# 7 #f.

Z: L, Memory Management.

BRAH: PYMEM_ALLOCATOR_NOT_SET.,

int configure_locale

F LC_CTYPE 155 A A I e i 5 X
WMREET 0, NWP¥fcoerce_c_locale fMlcoerce c_locale warn BRI A 0.

Z:1llocale encoding .

BONE: A& Python it B H N 1, TERABSHCE A 0.

204

Chapter 10. Python #ig{tEcE




The Python/C API, %% 3.12.0rc3

int coerce_c_locale
WEREET 2, A C s X,
WEREET 1, NI LC_CTYPE 1 5 XIOR A A H@ 5 R 24 4 i 4 46«
% Wllocale encoding .
BRIAMHE: 7E Python FiLE H N -1, TERRESHCEH A 0.
int coerce_c_locale_warn
WENAERAE, WSAE C il 5 Ao il a4 i) A 5 .
BRIME: 72 Python LB H 2l -1, TEFABSHCE A 0.
int dev_mode
Python JF &ZA5: 2. PyConfig. dev_mode,
BRIME: 1E Python By -1, FERR BSR4 0.
int isolated
sl W PyConfig.isolated,
BRINE: 7E Python i35k 0, FERR sl 1.
int legacy_windows_fs_encoding
W AEEE:

e B PyPreConfig.utf8 mode N 0,

e B PyConfig.filesystem encoding A "mbcs",

» B PyConfig.filesystem errors A "replace".
WG4 | PYTHONLEGACYWINDOWSFSENCODING (AR B{H .
XAFE Windows Fr] . #ifdef MS_WINDOWS Zn]#% T Windows % & CHS .
BOAA: 0.

int parse_argv

WNIEETAE,Py_PrelnitializeFromArgs () MlPy_PreInitializeFromBytesArgs ()
5 PAS H AL Python f@#Afr ey AT SR R 5 ST argv 240 200 217240

BRINMH: 7 Python FLELH R 1, TERAEECEHH 0.

int use_environment
{Fi ] R4S E? W PyConfig. use_environment,

BRIAMH: 7 Python L >k 1 TMIAE R BSRCE 2R 0.
int ut £8_mode
WRAEZAE, WJF A Python UTF-8 Az,
Wit -X ut£8 Ml TIEWH PYTHONUTE 8 FpBEAS 5k 0 8% 1.,
AR LC_CTYPE ifi 5 KHHCh C 8L POSTX APl 1.
BRIAMH: 7E Python JiL & ok -1 TIAERA BRCE Hh 0.
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10.5 {#FH PyPreConfig fi#)i&1t Python

Python [ FiHI 451k
o % Python NfFZ4 HiLgs (PyPreConfig.allocator)
» Bt LC_CTYPE 155 X185 (locale encoding)
o % B Python UTF-8 }iz{ (PyPreConfig.ut f8_mode)
YHIA AL (PyPreConfig 2A) fRFFE _PyRuntime.preconfig 1,
T 1w 464k Python 1) R %5 :
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
MR preconfig ML E K FHI 454 Python.
preconfig INA] A NULL,
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const *argv)
Tl preconfig THC E K I 4R 1L Python,,
W2 preconfig parse_argv HIEZAENMYT argy iy 011280 (FA7H ).
preconfig /NR] A NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int arge, wchar_t *const *argv)

R4k preconfig WL E AR THI 4G 1L Python.
W2 preconfig (fparse_argv HIETEMMPHT argy fr 2ATSH0 (FEFAFH) .
preconfig ZNA] A NULL,

P EARMHPyStatus_Exception () flPy_ExitStatusException () RANFEEH (FERE
B

Xt F-Python B & (PyPreConfig_InitPythonConfig()), WIS Python J& TS 80iaikny, A8
2AEWRI IR Python BHBABAE G 21758, MBS gmidtg NG iRt E =B m. i, -x
ut £8 Ay 4T j= H Python UTF-8 &=,

PyMem_SetAllocator () W fEPy_PrelInitialize() Z J§. Py_InitializeFromConfig()

Z HI B O AR H o XN BE A W RPyPreConfig.allocator ff W N
PYMEM_ALLOCATOR_NOT_SET W|AJ¥EPy Prelnitialize () ZHi#t .

g pyMem RawMalloc () XFEM) Python N4 Hic e KU BEAE Python T4 #G 4k 2 mifdi Y, 1 B 4298
malloc () fll free () MIAA L R4 . Py_DecodeLocale () ANRELE Python Fi#) 4G4k Fi 48

{5 B0 4R A o 5 T Python UTF-8 KL 31 1

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PreInitialize (&preconfigqg);

if (PyStatus_Exception(status)) |
Py_ExitStatusException (status);

}

/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();
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10.6 PyConfig

type PyConfig

A5 T RKE S F T BCE: Python [ TE S 45114 o

TESEe, WAEH PyConfig Clear () BB E MNAT -

SRRV

void PyConfig_InitPythonConfig (PyConfig *config)
W Python Bz % RANURAECE o

void PyConfig_InitIsolatedConfig (PyConfig *config)
I & B E RAIIR A E

PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
FFIEFAFE str £V *config_str,
TEBLIFA 4745 14 Python.,

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
ffifflPy_DecodeLocale () X} str #ATARISH L R IK BT *config_str,
FE B TR A4 1L Python.s

PyStatus PyConfig_SetArgv (PyConfig *config, int arge, wchar_t *const *argv)
MRS TFAFH 52K argy WE AT ST TB4U (config Bargv ).
FEDSELRF TR 44 1L Python.,

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int arge, char *const *argv)

MRIETH K argy BEA LTS (config M argv 5. EflPy_DecodelLocale () X
TR AT .

TE W BRI FA 4744 1 Python.,

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list, Py_ssize_t
length, wchar_t **items)

W Sa AT ER A 3 list 1 ER length K items
TE AT FA 4745 14 Python.,
PyStatus PyConfig_Read (PyConfig *config)
BT A Python JiLE
EAVIRH T BRI
A R B AR P BB MO T34 1282 & 5B, 4 Python 3.11 JIREE.

PyConfig_Read () EHUWRNTPyContiq. argy BH—K LB MBS , PyContig.
parse argy FEH 2. BT Python BHUZMEy Contig. arav B, FILAEN S
PR 25 I AR P SR B4y Python 353 .

LEL B FA 4745 18 Python,

16 3.10 lUE G PyConfig. argv ZHIAE Lt — I, eS8 e UG, PyConfig.
parse_argv ¥Rt 2, HAEYPyConfig.parse_argv T 1 WA XIS EL

£ 3.11 R PyConfig Read () NEFATHEITA MR, WIAEPyhon 35120 H 5 H
FE AN E N ES Py _TnitializeFromConfig () #EHM .

void PyConfig_ Clear (PyConfig *config)
TETHC & A A

A W3Rk £ %k PyConfig Jy B & 4045 1t Python, {EX K558, Python 4] 44 4k fic &
(PyPreConfig) ¥fPAPyConfig Jykhili. WIREHRE SryPreconrig MARIMACEFE, BEM1Y
AHEV Py Config TR HRBCE -
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e PyConfig.dev_mode
* PyConfig.isolated
e PyConfig.parse_argv

* PyConfig.use_environment

WA, R T PyConfig SetArgv () B{PyConfig _SetBytesArgv (), WAL HHAh
HEZ IR AZ S, FRIR AR BB T 28 (W parse_argv HAEE(E).

X BTy R ] AR TR ] PyStatus_Exception () fl Py_ExitStatusException () 3

AP (FHREGRH) .
SR B
PyWideStringList axrgv

T S8 sys. . argv,

Ffparse_argv B 1 FFLA5E Python f# 4 Python iy A7 S KU [ YT Xf#drarov H

Margv F13# 2 Python S5k,

WRargv Rzs, WMEEM—DEFRH AR sys . argv IGAAFAEHF HKGEAR N .

BRA{E: NULL.
HZMorig_argv ],
int safe_path

WRETE, Py_RunMain () &FEBEINH sys . path FLUI— AT BEA L2 1R
o Wfargv/0] T L"-m" (python -m module), WMIYE] TAEH .
o W ZBEITHA (python script.py), MEMMEIAMN HR. R SFFS54HE, W

VKRR

o EHARNGL T (python —c code Ml python), KM D2 FAFH, XEN 2471 TAE

H .
Wt -P A FTFIETUN PYTHONSAFEPATH MR AS iR B 1.
BOAE: Python it EH N 0, FEEMCEH N 1.
3.1 fE.
wchar_t *base_exec_prefix

sys.base_exec_prefix.
BRINH: NULL.
Python 442825 W—3453 .
wchar_t *base_executable
Python FEREA] AT/ sys._base_executable.
f _ PYVENV_LAUNCHER__¥fEAF RN E .
14 NULL WM PyConfig.executable WH .
ERIAH: NULL.
Python $5 1280 F —B57 .
wchar_t *base_prefix

sys.base_prefix.
BRiA{H: NULL.
Python §451Z2B0 & H)—HB55 .
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int buffered_stdio
MHEZT 0 Heonfigure_c_stdio NAEZH, MZEF C IR stdout Fl stderr )% .
JEad —u TR PYTHONUNBUFFERED FAIEAS B E N 0,
stdin 42 AZLPREATIT
RINE: 1.
int bytes_warning

WMRET 1, MFER bytes o bytearray 55 str #Hf7HE, 08 bytes 5 int JHTEE
I A H

WERKRTET 2, WAEXEEOLT T % BytesWarning .
1 —b A AT T -
RRINME: 0.

int warn_default_encoding

WAIEZRE, WHE io. Text IOWrapper {ff H BRIAZiASA% U & H EncodingWarning %4k,

1152 7 i0-encoding-warning .,
BRINME: 0.
3.10 Fr I GE.

int code_debug_ranges
%lan%fff? 0, WIZR AR G b AR RAT RIS WL o - AR A B DR 0 A T D [l o
oo
iy PYTHONNODEBUGRANGES 1548 H il —X no_debug_ranges Ay T8I B 0.
BROAME: 1.
3.1 S fE.
wchar_t *check_hash_pycs_mode
R TIRAEN - pyc PFRIEITH: - check-hash-based-pycs A& TV,
A
* L"always": JGif’check_source’ R AY{E & 1A BB AT IR SCAFHEA THE A SR IE -
+ Linever: R THAMN pye % AT,
e L"default": FTMZ{EN pyc H check_source’ AR E B & K ilE TTRL
BRAME: L"default™,
Z: i, PEP 552 "Deterministic pycs”.
int configure_c_stdio
W ARSRAE, PCE C bRiEiR:
o ¥F Windows 1, ¥ stdin, stdout F1 stderr _F %5 — #EHIHL (O_BINARY),
o WM burfered stdio ZF2, NZEH stdin, stdout F1 stderr i [ 25
o R interactive JHIEZME, WS stdin F1 stdout | i gEsh (Windows FH{Y | stdout ),
BRINA: 1E Python it B H N 1, TERABSHCE A 0.
int dev_mode
WARAEEAE, WJE A Python JFAAK.
1t -X dev &I Al PYTHONDEVMODE IR AN ik BN 1.

BRIAME: 7£ Python #E3(ro -1, FERR BB 0.
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int dump_refs

T4 Python 5| 7
A AEAE, WAL T A e 1R H RIS B X 42 .

i PYTHONDUMPREFS IS A ik E N 1.

7 % E X 7 Py_TRACE_REFS ‘K W %F Jk Python % ¥ Ji: % UL

——with-trace-refs #%“I.
BRINMA: 0.
wchar_t *exec_prefix
LM -5 1Y Python SR 1% J& H SKAISH: sys.exec_prefix,
BRA{E: NULL.
Python 384280 H —EB47 -
wchar_t *executable
Python i ds rT AT LM SO XS B 42 sys . executable.
BRAE: NULL.
Python $5128LE —B57 .
int faulthandler
J&= F faulthandler?
R -NAEEE, WHERESIHEA faulthandler.enable (),
it -X faulthandler fil PYTHONFAULTHANDLER FRIEAS R0 1,
BRIME: 72 Python By -1, FERA BSR4 0.
wchar_t *filesystem_encoding
A Gt 4 X sys.getfilesystemencoding ().

F£ macOS, Android fil VxWorks |: ZRAf#iFH "ut£-8",

configure

£ Windows F: Bt A i H "utf-8", B F W HRprypPreconfig

Wlegacy windows_fs_encoding HAEZEENE A "mbes",
EHAWT- & FrERIA g as X :
* WRpPyPreconfig.utf8_mode JAFFAAMFA "utf-8".

o 1% Python #1%] n1_langinfo (CODESET) 7 HHA ASCII 48iAg =\, 1 mbstowcs ()

JE AR G i i RS (GBS H Latinl) WA "asciin,
e MM nl_langinfo (CODESET) iR\ 2 FAFERENMEH "ut£-8",

o FEHAMSENLS, ¥ Mlocale encoding: n1_langinfo (CODESET) FHZ5H .

¥ Python JHZf I, 4 A% 204 AR S HEVEAL N Python Zffitas 24 Bk B4, "ANSI_X3.4-1968"

PRl "ascii",
Z N filesystem errors R,

wchar_t *filesystem_errors
T Z G 2 AT 8] 4 sys.getfilesystemencodeerrors (),

FE  Windows F: ER A ffi § "surrogatepass", B # Wl HPyPreConfig

W legacy windows_fs_encoding NIAEZENEH "replace",
TEHAEEE - BA# A "surrogateescape”,
SCHFI SR AL BRADADS -

e "strict"

* "surrogateescape"
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* "surrogatepass" ({{ZFF UTF-8 4tz =)
Z L filesystem _encoding R,

unsigned long hash_seed

int use_hash_seed
BERLAL Y e A B KO T
MH use_hash_seed HZE, W Python B FEALEEE— T, HZMhash_seed,
FH PYTHONHASHSEED HIEAS BN E .
BRI use_hash_seed {H.: 1& Python #i=0 R A -1, fERR BN 0.
wchar_t *home
Python 3= H 3%,
Wk py_setPythonHome () B, W2 HSHOR A NULL R E .
FH PYTHONHOME BN ik B .
BRAE: NULL.
Python $4 128 5 % ABI—3B5
int import_time
A AESRAE, WD AR RIS THERE 2T -
i) —X importtime i PYTHONPROFILEIMPORTTIME MIEAS R E N 1,
NN HI
int inspect
TESRAT A By & 2 Ja R A B

LUE S9N E”F'Hﬁﬁé AR A SR BN T -c JEIN, FETIA B
LIREAZHRI, RIMEAE sys . stdin BRI L t2 ant.

I -1 A TR IIATIENS . AR PYTHONINSPECT MR AR R A AR AN 1.
BRINMH: 0.
int install_signal_handlers
%% Python {55 AL A4 ?
BRAAME: AE Python BUR ol 1, TERR BT M 0.
int interactive
WARKT 0, M= &E@i*ﬁ (REPL).
Hi -1 Ay AT I T I
BRIAE: 0.

int int_max_str_digits

Fic B R A R I K B R WA -1 R IR 4T SR BE AR I W BRIA
4300 (sys.int_info.default_max_str_digits). {HN 0 FREE Hﬂ]ﬁﬁi‘ﬂ KT 0{H/)NT
640 (sys.int_info.str_digits_check_threshold) {EF AR LS E4HR,

#id -X int_max_str_digits iy fTHEAREY PYTHONINTMAXSTRDIGITS MbEAr il B .
PR\ fH: AF Python #i:( T F -1 . fE IK 2 £ 30 F A 4300 (sys.int_info.

default_max_str_digits).

312 g
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int isolated

HISRT 0, R R BB

* ffsafe_path B 1: 7E Python J[JENIFFATE sys . path HIENIA LA % AP B
e, WRAETH S MIASETE H R AT

e ¥use environment &N 0: ZMg PYTHON HIEASH,
e ¥Yuser site_directory ¥R 0: NENEH Pk s H g sys.path,
* Python REPL ¥§ A5 A readline WAYER HHERAF S T BRIAY readline firl & .
I -1 Ay AT E N 1.
ARIAMH: £ Python Aol 0, TR BEH 1.
W& g &8 E MlPyPreConfig.isolated,

int legacy_windows_stdio

WHAEE(E, WHEH io.FileIo fA# io._WindowsConsoleIO fEH sys.stdin, sys.
stdout fl sys.stderr,

% PYTHONLEGACYWINDOWSSTDIO Ml Ar ik AR S FAFER Il 1.
{FE Windows R[], #ifdef MS_WINDOWS %W %% H T Windows % @ {Lhg .
BRIAE: 0.
5S4 PEP 528 (K Windows 51 & A% =B 8l UTF-8).,
intmalloc_stats
W ARRAE, WIFEIR B N6 Python pymalloc 1 -2 25 WIGETHEIE -
F PYTHONMALLOCSTATS FFIEAF B3N 1,
MR Python @ #£ | ——without-pymalloc ¥ I#kATEC B MIZIEIRAH 20K .
BRIAE: 0.
wchar_t *platlibdir
SEEFEH SRR sys.platlibdir,
fH PYTHONPLATLIBDIR MJEAS i H .

ME: B configure —-with-platlibdir #FEN PLATLIBDIR Z2HHE (ERIA(HE:
"1ib", ¥£ Windows U2 "DLLs"),

Python 34125 5 i AR—T55
3.9 BN HE.

FE 311 JCE S H ifE Windows RG0HZE BN T ML ARHERE Y i, % (7T DLLs T
ng T ARAMEZIE, WAL AT AR A R G AR A B R BRI R, I (DR

wchar_t *pythonpath_env
BB R AR (sys . path) y—H DELIM (os.pathsep) 5 fi I FEAFH

H PYTHONPATH MBS A5 R

PRIA(H: NULL.

Python 34122 & By AN —FF55
PyWideStringList module_search_paths
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intmodule_search_paths_set
BHE R AL sys . path.

i Bmodule search_paths_set % F 0, Py _InitializeFromConfig() ¥ %
module_search_paths H¥fmodule search_paths_set &R 1.

BRAME: 2513 (module_search_paths) fil 0 (module_search_paths_set),
Python 341280 E 1)—3R4) .
int optimization_level
GO -
¢ 0: Peephole fiifb#s, ¥ __debug__ &N True.
e 1: 0%, MEWrE, ¥ __debug__ XA False,
o 2019, KBRSUETARH.
Wil -0 Ay AT IEIEENY . BN PYTHONOP TIMIZE FRBAL i fH.
BRIAHE: 0.
PyWideStringList orig_argv
&4 Python AIPUTREF I R G ar 2175481 #%: sys.orig_argv.

WMHorig argv Y|FNEIH Hargv Ng— N RUGE PRV, PyConfig Read()
BB argy ZHiftargy Wl R orig _argv (W parse_argv ASNHE).

RS Hargv WAMPY_GetArgcArgv () K%
NN
3.10 i EhfE.
int parse_argv
BT i AT B4

WERAET 1, WAL Python AT iy AT SEH R 7 St argv, HMargy f3IE
Python Z:%{.

PyConfig Read () REIRfENTPyConfig. argv 8 —IR AESEfENT 52 )5 , PyConfig.
parse_argv RN 2. H1T Python 2 MPyConfig. argv WRIEHY, FILENTSEL
PRI S8 1 HI AR 7 38 U A A4y Python G571 .

BRIAME: 7E Python B2 1, fERRESBIAT N 0,

TE 3.10 R MAE R B M PyConfig. parse_argv T 1 WA L@ PyConfig. argv %

int parser_debug
FERTEIAEE . R KT o, WEFTH ATl 1 (XL R, BT 4ikii) .
it —d Ay SFTRETEN . B8 PYTHONDEBUG A4S FH{H .
7 % Python i3 (WAE L Py_DEBUG ).
BRIAHE: 0.

int pathconfig_warnings

WRAERAE, WAV RN B AR E5IC R T stderr Ho QRSET 0, NHH]X LL %%
e

ERIME: #E Python #UF 0 1, ZER R A 0.
Python 3% /2 82 . i ANFI—3R5) o
TE 3.11 fREE e PIAEH.3E T Windows.,
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wchar_t *prefix
RN 5 1) Python SCPFI i % & H SKHIZE: sys.prefix.
BRiA{H: NULL.
Python %1z Be % —HR5 .
wchar_t *program_name
T WA b executable FIFE Python F 46 1k 1 [a] 0145 1R B P H AR P 24 9%
* {5 Py_SetProgramName () SR, RIS
 7£ macOS |, fIH%E T PYTHONEXECUTABLE FRfis I £ fii &

e IR E X T WITH_NEXT_FRAMEWORK %%, 4i%¥ T _ PYVENV_LAUNCHER_ _IfIEASE

PR EHE.
s WRargv By argv 0] AT HANEEUSEHE.
o A0, 7E Windows R L"python™, FEHAME-G ERFHEH L "python3",
BRA{E: NULL.
Python §4 128 F i ARI—347
wchar_t *pycache_prefix
ZAT .pyc XMHE AR HR: sys.pycache_prefix,
Wil -X pycache_prefix=PATH &7 Ml PYTHONPYCACHEPREF IX FFBSAS FE i & .
K NULL, W sys.pycache_prefix J#{i% A None.
BRA{E: NULL.
int quiet
L RAT 0, WHEAZH AT JH ) Python IS 27 FUBUAIBRAS o
H1 —g fr QAT T I .
BRINME: o.
wchar_t *run_command
—c A AT (.-
M Py _RunMain () i
BRiA{E: NULL.
wchar_t *run_filename

}%J‘iﬁ*ﬁé‘ﬁ%/\é’ﬂi@%i AMLE -c B -m WIS T 28 B Py _RunMain () K%L
i -

Bign, XT 4T python3 script.py arg BRiXHN script.py.
BiE&PyConfig. skip_source_first_line %W,
BRINE: NULL.
wchar_t *run_module
- A AT (E .
HPy_RunMain () .
BRAE: NULL.
int show_ref_ count
FER T R 5T (NSRS )7
il —X showrefcount AFFTIEIRE N 1.
77 2 Python i 4 i (W ATE L Py_REF_DEBUG %)
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RRIMH: 0.
int site_import
TERBIEFA site fiER?
WERETE, WA IR, RS A AL f 8L A 1 5 5 R Y sys . path #4E,

WMRPAGE BT A site Mt 225 H X S B 4E (A0SR AR A B2 Ml 3k SR B84, 1508
site.main () %)

I - Ay TR E N 0.
sys.flags.no_site &k Nsite_import BUGHIE.
ARIAE: 1.
int skip_source_first_line
WoAEZAE, Wk PyConfig. run_filename JEHIH—1T.
BV A AE Unix 2308 4! emd. X241 DOS 4 & B A
I —x A A TR A 1.
BRIAH: 0.

wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin, sys.stdout fll sys.stderr FIZEta g idig 4% (H sys.stderr
PHAEAMH "backslashreplace™ 4 iRACFRAIHA) .

MR Py _SetStandardStreamEncoding () C#VEA , W24 H error F errors ZH(A }y NULL
PR AT

W2 PYTHONIOENCODING FRlAR s R s Il 2 &
ARA G A%
o M PyPreconfig.utf8_mode NAEZE(ENIHH "UTF-8",
o XEHAMSEOLE, {# locale encoding .
BRI R AL R A A7 -
o ¥F Windows |: ffiff] "surrogateescape".

¢ WIRPyPreContig. ut£8_mode Ak B, HH W H LC_CTYPE i & I i C”
5 "POSIX” M{fi ] "surrogateescape".

o TEHAEH R "strict",
int tracemalloc
J& g tracemalloc?

ME-HAEZE, WAEEBhEH tracemalloc.start () .
W) -x tracemalloc=N fipfTiEWi Ml PYTHONTRACEMALLOC M5 AR ik .
BRINA: 1E Python By -1, FERR BSR4 0.
int perf_profiling
JE M perf PERE /M v AR A ALY
N AES(E, W44k perf trampoline, § £ B .2 i, perf_profiling.,
Wil -X perf Gy 4TIk PYTHONPERF SUPPORT FREGAF F ik & .
BRAE: 1.
3.12 F i Ise.
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int use_environment

1 PRI Y

WERSETR, 20 PRIEAL H

Hi —E B EBIE N 0.

BRINMHE: 1E Python [ & H > 1 MiAE R B HCE H > 0,
intuser_site_directory

RN AR, WREH s H SRR S sys . path.

it —s M-I Ay ATIEIIE N 0.

ff PYTHONNOUSERSITE H3EAr % BN 0,

RRIANE: 7E Python BT 1, FERRESHIT N 0,
int verbose

PR ARKRT 0, WIS AN ST EI— 2T S, Bon BB i (U4

By B .
ﬁﬂ%jﬁff? 2, DR 3 AR R AN A Y SO T — SR IH R o IOTEIR H IR A 5 TR
jﬁ IE E,:J %/m\ o

Hi —v Ay AT T .
j# i PYTHONVERBOSE I Ar S {H R & .
NN H
PyWideStringList warnoptions
warnings BEH T EE L IR LI, LB MREI R sys . warnoptions.

warnings A& 3 DA A I B W F US I sys.warnoptions: Hy J§ — ~PyConfig.
warnoptions 2k H¥§ W A warnings.filters W5 — A& HIF R s (&l
).

—W A AT SR HAHIR N B warnopt ions H, BRI ABZ IREEA .

PYTHONWARNINGS P35 A8 i th nl 4 ] WS 45356 0l . mI DAFS e 240, I PAIES (/) 4

BN 2553
int write_bytecode
WRSET 0, Python REALZHALEFABEIRIN T A . pyc .
3@t -B Ay A TYE A PYTHONDONTWRITERY TECODE IS AS B E N 0,
sys.dont_write_bytecode &¥HIGib Hwrite bytecode BUGHIHE.
BRAAE: 1.
PyWideStringList xoptions
-X A FTIRTIAYE: sys._xoptions,
B 2583

WRkparse_argv HAREE, Wargy ZHCRLASH ML Python AT i 4TS XM R 1 77 XBUddr, It
Margv HE Python 244

xoptions FHRFSRAT AR E HANIE : S0 —X fr 1 0
JE 3.9 IiREL: show_alloc_count FERC AR
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10.7 {£f PyConfig #)ig4t

T #14H1k Python ()&% :
PyStatus Py_InitializeFromConfig (const PyConfig *config)
T4 config FLE KW 471t Python.

AR PyStatus_Exception () MlPy_ExitStatusException () FRANFEEH (FERng
B,

ﬁﬂ ﬂ% ﬁﬁ H T PyImport_FrozenModules (). PyImport_AppendInittab ()
B Py Tmport_ExtendInittab (), WWAMAE Python FiH ka2 J5. Python H] 4G4k 2 Hil i B B A A &
file Gn2R Python Y2 RAHIGAL , WIALAHAERF B 44k Python Z B i Py Import_AppendInittab ()
B{PyImport_ExtendInittab().

MHIECE (PyConfig KA 1AL PyInterpreterState.config 1,

BEAR A AR R Bil:

0

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)) A
goto exception;

}

status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception (status)) {
goto exception;
}
PyConfig_Clear (&configqg);
return;

exception:
PyConfig_Clear (&configqg);
Py_ExitStatusException(status);
}

HRRARPISBUEOACE, SPE, REEEEESH. WERE 3.1 U, WESBIENh
2RISR, I TR B EA AR B . FETR AT aR 2 i B E A AL AT AR A 2 Bl iR
P Btk 2

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;

Q)
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(£ L£50)

if (PyStatus_Exception(status)) A
goto done;
3

/* Read all configuration at once */

status = PyConfig_Read (&config);

if (PyStatus_Exception(status)) A
goto done;

}

/* Specify sys.path explicitly */
/* If you want to modify the default set of paths, finish
initialization first and then use PySys_GetObject ("path") */
config.module_search_paths_set = 1;
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/stdlib");
if (PyStatus_Exception(status)) {
goto done;
}
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) A
goto done;

}

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable");
if (PyStatus_Exception(status)) {
goto done;

status = Py_InitializeFromConfig(&confiqg);
done:

PyConfig_Clear (&configqg);
return status;

10.8 FRSECE

PyPreConfiqg_InitIsolatedConfig() MIPyConfig InitIsolatedConfig() HRESA|ZE—
B RS Python 5 R SEFe EHK . 4N, KF Python f A AN HFET .

AIC R 2 2 SR E AR 8 MR R, TSR (PyConfig. argv REASBERIT) R Pl i H % .
C FrifER (140 stdout) A1 LC_CTYPE 155 XIS RHRFFAAL . (55 A BRSS9l &2k .

T B TR 2 0 R I SRR i AR F R I B 4% . IR 2 T PyConfig. home DA TR ERIAN
FEARRCE .
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10.9 Python Bt &

PyPreConfiqg_InitPythonConfig() MlPyConfig InitPythonConfig () BRI SA|E— T E
et E#E— A7 5 #L Python AH[R]#) H & X Python,

I AL R i AT SACRT T BCE Python, T4 Ry i A8 H F5 B 20

R BCE R LC_CTYPE {25 X8, PYTHONUTFS8 fl PYTHONCOERCECLOCALE HIEAFEEH CiEE
X Ig R 45 (PEP 538) i1 Python UTF-8 1, (PEP 540).

10.10 Python RZHCE

PyConfig & Z AT IR E W 7B
 BACHCERA
— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
- MEITAER SR TR A
- PATH MRS H M TR P i 58 %42 Ok H PyConfig. program_name)
__ PYVENV_LAUNCHER__ Ff3E7AF &

- ({¥ P¥ Windows only) ¥E It 2% HKEY_CURRENT_USER #1 HKEY_LOCAL_MACHINE
H4)”SoftwarePythonPythonCoreX.YPythonPath” I N i4 i A2 7 H 3¢ (A X.Y 25 Python {4~ ) .

o BRI E S B

— PyConfig.base_exec_prefix

— PyConfig.base_executable

— PyConfig.base_prefix

— PyConfig.exec_prefix

— PyConfig.executable

— PyConfig.module_search_paths_set, PyConfig.module_search_paths
— PyConfig.prefix

mR=E LR A Rl F BT OK 8 S, Python g2 F BB R AL B R B R K
W F B. W R module search_paths_set 2 F 0, NMmodule search_paths ¥ #f 7
Hmodule_search_paths_set ¥k E N 1.

T S A B IR I B AR I B A o Bon] DASE & 2 M R BRA B AR B B R A B ERF R AN A
WS HERE . W module_search_paths_set #§i% 4 1 ll module_search_paths &Ml
HERE. FEXMENT, module_search_paths ¥ A& S Hb g S .

¥fpathconfig warnings %8 0 DAMEAETTE AR EE B 2L (YR Unix, Windows £ if (T
(E SN

M base_prefix Bbase exec prefix FERAKE, BN HMprefix fllexec_prefix 48K

HAH.

Py_RunMain () MlPy_Main () ¥EH sys.path:

N

BB
i 3

M\
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e MMM run_filename BREHFHE—ME __main_ .py HAKWHZ, WE&¥run filename
#nE] sys.path k.

e YR isolated NZE:

- WERE T run_module, WIXF2H]HRISME] sys . path BITFk. WERICIREBCY I H &
WA PRATAE T #R44

- WRBE T run_filename, WIFFICIFH M HSRIRINE sys . path Tk,
- FEHARNTOUS, WK DTS sys . path K7k

M site import NIEZ(H, W sys.path A[H T site BB, WRuser site_directoryf
FEZE(H T P11 site-package HSEA7AE, W site BEBLLRE I P site-package HSRFHNE] sys.path.

B AE T B 2 0 DA T S
e pyvenv.cfg
* ._pth 3 (B4 python. _pth)
e pybuilddir.txt ({{ Unix)
WRFHE . _pth X
e ¥fisolatediX N 1.
e ¥fuse environment XA 0,
e ¥Wsite_import K 0.
e ¥safe pathi& M 1.
__ PYVENV_LAUNCHER___ HEAS B9 TRk EPyConfig. base_executable

10.11 Py_RunMain()

int Py_RunMain (void)

AT AE fir 4 7 SURL b R SE 19 fr & (PyConfig.run_command). M A (PyConfig.
run_filename) L (PyConfig. run_module),

TEERNIG L N AR T -1 365, MiZ4T REPL.

o, 245k Python JfaR Bl — NG4S exit () REUTIR HRAS.

S Python B % A FH— M Py_RunMain () 1ER BT IR 249247 B E X Python (7R 6.

10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *arge, wchar_t ***argv)
1 Python el 5 G A 4TS 4 W, FREUX LE S0
HigZPyConfig.orig _argv i{i .
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10.13 SHrEMiatFAREE API

RN AT EE APLGIA T ZHrBiliatl, E& PEP 432 fA% DRt :
o BT WIIRMEBTEL, i/ MERYEA Python™
- AL
- WERHES
- WEMCHRERE
- sys BEHUER IR (BIA0: sys . path MAFETE) .
o 7 BB WIRIERT B, Python HSE AR HALL :
- ZRIFRLE importlib;
- NS ZRE ;
— LR T AT
- 5B sys BEHUIIRAL (Bl A sys. stdout fil sys.path);
- J8JH faulthandler fil tracemalloc ZFR[ELHE:
- S A site fi;
- SFAE
AA G APL:
e PyConfig._init_main: YR N 0, Py _InitializeFromConfig () ¥HE “I%0" FIEILHT
Bk
PyStatus _Py_InitializeMain (void)
BEA “FE WIRIBTEL, 52 Python HI4G1L .

TE Bl BrER 2 R AMEATEEE, WALTE import 1ib Ak p&f2ae & HATE “ 2 WrBaiE v .
XA BE SR AE Python H g il Python PAZE TS Bk ffls4 1202 5, WA RES L% H B L) sys.meta_path
FAGECF AR TEE.

TERLBTBEZ G B2 BLZ 0, R T REAE Python Wit st (2 %, X2 PEP 432 [Ehilz —.

Rl BrBOF B SRR E S EX — i BU A A% R A AN BT AR M R . 1% APTBR
IR ER: AU APT 0] ARG BB R SR bR BB BT @ 1 2 3t APL

e oL M C R PR BEZ A 1T Python fUAS Y 7 fil:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig (&confiqg);

PyConfig_Clear (&configqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

3

/* Use sys.stderr because sys.stdout is only created
by _Py InitializeMain() */
int res = PyRun_SimpleString(

(R gkz:)
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"import sys; "
"print ('Run Python code before _Py_InitializeMain',

"file=sys.stderr)");
if (res < 0) {
exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

"
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cHAPTER 11

11.1 #hid

1& Python /1, NTEEFEM K B]— U5 Frf Python S AIEIR S B FL A HE (heap) . X/NALE HERYAE
T RS Python M 5% 32 %% (Python memory manager) {#iE. Python PNTEATHLERA A ] 1 ZH 4 e b 2
AN SAERAEE IR A, b=, L B E AT .

AR, — AR 24 BT 5 BT R E M AT RS T, ST HE o R 23 A b
FA7 53 Python HIZEHOCHE. 7650 NAFAMALARHOSER |, JLAXE S8 1 RS R o st , FEAR
e AR 4 T O SR 0 O A B W . DL, RO SAE N AT B X R ) T . e
AU, RO R o 7 R AL S 2 BB . DAL, Python OSBRSS — B T 4}
RUAA G SRS, (R & A R e T Az T«

Python i 774 I th ARG R ANAT , T PO BB IAL, BI85 S5 A0 i i e PN AL B0
GREE, BT P EE R Python XFGUNIHA AR v DX 14 3k 23 18] 23 B2 i Python PP PRLAR% 7R
LA 51 i) Python/C APT eR BUEAT I -

J T B NAERER BRI G W AZ AR ) C RS Y BR BICR KT Python X 42 HEAT A, ix st
PRELfIFE: malloc (), calloc(), realloc () fil free (). IXFFFE C HiEsAl Python INTEASHLER
ERE, BIEMEGR, XM T eSS T ARG, IERNRRE L. B2, AL
S C A Tic g R Bk i) H A A AR A, R BT R -

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/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 Gp K NAFTT K2l C RIS AL PR . Python WAFE B S R 215 T /M FCAE A 45
HIR PR G

IR, AERZHAFOLT, #@BL JHT Python HEXRMECAAT, PN )52 1 Python P77 A% BRZ 4l
. BN, RN C 945 BN SR I T RIS AEML . ] Python e 7 — Bl 2
5 24 i 4o Python 774 BILASAT G4 FEBLHI N A7aR R o RIEFTIR RN A7 4l T AR e B2
SERIE B, R BT N FAIF R 5247 Python INFEAE B RELL AR RS X FL A o T R B IR IS DA S HE ARG 17
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ik, I, fE45FEEOUT, Python 7R HLES W AE S il A BNl & @ 24 i B0, e Imlie . P 771 4
ol A TR PR A o T R e A w TR ) C TR, A VO Gk IR Be i) AR 5E 42
3% Python A7 PRAR I o

S U
A5 AF B PYTHONMALLOC W] 4% FH SR Hic # Python 8 ] A8 INAF 43 EiL 2

457 7 PYTHONMALLOCSTATS ] A HI SKAEAE UK A A 5 FAIHN 1) pymalloc % 5 KIS AT Bl pymalloc 7
Ao HBEE.

11.2 SrECERE

B IR BEE T = AR O EieIE” 2 — (WPyMemAllocatorDomain) » iXSEIMRFE T
ANE 4> FLRW, AR H 34T T 004 B A3 4077 43 FC P A7 0 A3 308 T R 28 iy 5 o 50174 L
RN BOA R LB, 2T H A, TAfE A B — 3K AL i k. 5 R M R
J& T 45 2 3 A TC BRESGR 1B NAE, AU TR n i B IR (B 2 IEFERIME) o flan, /ReTeA
FfpyMem _RawMalloc () IR NAEH T4 Python Xt4e, EiEFPyobject_Malloc () iR NAF
FAEGE X

AN BLE S e

o AR T oA NAF e XA, R LA * BB R S8 e g T HL 2 oA T ALE B
A GIL WIFOL B 7. WAFEIETE KA RS,

* "Mem” f5: ] T4 Python ZZpp IXF1iE H WAFZE 0 IX A3 BCNAE, A BUB L FFA GIL. WAFELE T
Python #4755 H.

o MG T RET Python X NAE. WAFHE T Python A4A7 M.

RG4S 23 R RS T 2 FE R IS S a5 RS I R R K. BN, PyMem Free ()
BEtPyMem _Malloc () 4rBiHY NAF.

11.3 RigAFEO

PAF KB B T ARG BLes . XL REUR AR LA, NHFESFA & 5 iHiF 5 4t
BN JR AN B it FHPA T RS malloc (), calloc (), realloc () fl free () ; MiERENFEF
B JE B malloc (1) (8 calloc (1, 1)).
3.4 ChRE.
void *PyMem_RawMalloc (size_tn)
GRBE n AT HF AR I — AN 1 B4 B A AFRY void* RAURER, AHE R AOIR M] NULL,

TR T T AEIR [ — A MRE A IF NULL 484, SN T PyMem _RawMalloc (1) —ff, {HRE
WA 2 DMEAT T KB 4a AL -

void *PyMem_RawCalloc (size_t nelem, size_t elsize)

JrBC nelem AICE, FENICERIIRI/NN elsize A7, FaR & [ Pr 7 B AT void* JEUHRET,
AN SRR [B] NULL, INFES PRI N .

TREF A REIR [l — R A NULL $56F, sRIA T PyMem_RawCalloc (1, 1) —#,
3.5 B fE.

void *PyMem_RawRealloc (void *p, size_t n)
X p R NAFIRNIEE S n 4T DUBTIHNAFSRIO N P i R MBI HE, Hh NAORERAE

WE p 2 NULL , WY T PyMem_RawMalloc (n) 5 @15 n 255 0, WL A/NESYRE
ARSI, &I HE NULL $54T .
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FrdE p & NULL , & WE 2052 2 |l # il PyMem_RawMalloc () . PyMem_RawRealloc ()
B{PyMem_RawCalloc () FriR[EH.

R R KW, PyMem RawRealloc () R[E] NULL , p /58R& 48 m] JGHiT AT KIS 206 5T

void PyMem_RawFree (void *p)

B p 8 NfESR., p W2 2 w8 flPyMem_RawMalloc () . PyMem_RawRealloc ()
B PyMem RawCalloc () FriREI$84%F. B W, S(7E PyMem_RawFree (p) ZHIE 4 H LK
BN, K XFThe kit

W p J& NULL, IBAf A BN 23617

1.4 AfFEO

PATBRELEE, 5H8 ANSIC #nifl, F48E T REFZWHIAT R, wHT A Python 34y B AR AT
2NN BB B HH T pymalloc M 4 B 2.

B TEGEX SRR BN, AAURAT 2 5 e 25 4 (GIL)

1E 3.6 WU B IAEBRA R 2 il /2 pymalloc MM R4 malloc ()
void *PyMem_Malloc (size_tn)

Part of the Stable ABL 43t n A5 H3& [0 — A48 ] T/ BL N AER void* KRALFRES, AR R
3R /] NULL,

R AR [ — AR Rg 3E NULL 454, #E M T PyMem_Malloc (1) —FE. [HENTE
AL MEATT bR L .

void *PyMem_Calloc (size_t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. /3t nelem ICE, ®ATCER KN elsize F 5, FHiR
e Fir o FCRY AFERY void* RAURET, ARG RAMIR M NULL. WAFS BRI A
TR FBFATAREIR Al — N ARR R E NULL 84, BB T PyMem_Calloc (1, 1) —Ff.
3.5 FrihfE.
void *PyMem_Realloc (void *p, size_t n)

Part of the Stable ABL Kf p 4[5 I AT SR/ INRIEE R n 737 o DABTIH IAFERAO N S/ IMECR E,
A RIFAAE

W p 2 NULL , A4 T PyMem_Malloc (n) 5 WIS n Z5F 0, WNFEHA/NSHEEE, (2
ANSHORER, R MHE NULL $84f.

B J p & NULL . W E & AR 2 B W fiPyten Malloc () . PyMem Realloc ()
W PyMem Calloc () Fr&IEIAY .

WERAER R, PyMem_Realloc () iR[E| NULL , p 58K $8 1] JC BT AT IR A R £

void PyMem_Free (void *p)
Part of the Stable ABL R p 5 101 0 W fF . p O 0 2 2 8 flPyMem _Malloc ()
PyMem_Realloc () BiPyMem Calloc () FriREIH$5% . /BN, 57 PyMem_Free (p) ZHIELEA
WHRET, R LiThes kA,
Wk p & NULL, IR 2 2B E A ST

PATR T ) 82U B 2 R T A . Y35 TYPE W] DAFRATAR] C 28744,

PyMem_New (TYPE, n)

HpryMem Malloc () MilA], (H&4EL (n * sizeof (TYPE)) FATAINAF. & —A410 K
TYPE* FJF5%T. WA S UMEAM U eiviihik .
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PyMem_Resize (p, TYPE, n)

HpyMem_Realloc () M, (HNAFHRI/NERE SR (n * sizeof (TYPE)) FA7, iR[E—4
el TYPE* (URET . AEIREINE, p ¥ h— A8 mH WA KR F84E, WA 2004 NULL,

KA CHBE, p SR PCEHMRE. W ORAF p ROSRAAME, DARESTEALPRER RN 2R NAE.
void PyMem_Del (void *p)
YpyMem_Free () ]

WAL, FAA AR T LA 258 M T E R Python WAF S fideds, miA & LIS C APT %, H2
TR, MBI ARELRILRE Python AR —JERIARAME, HILIEY FEBIHFH I .

¢ PyMem_MALLOC (size)

e PyMem_NEW (type, size)

¢ PyMem_REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
e PyMem_FREE (ptr)

¢ PyMem_DEL (ptr)

11.5 WRHBE2E

PATBREER, P58 ANSIC ApifE, FH4RE T REFFAIINAT R, W T Python HE7- B AL N AT«

i M A F LR Ao B H AR ORI ) A B pR A, TR PRIEX B A i AR R Y
A AT AR 2 46 B Python X4

BRIt 24 Fe B {f il pymalloc 1\ 4Bt 5.

B MR B, WA 2 R A S 4 (GIL)

void *PyObject_Malloc (size_tn)

Part of the Stable ABL 4P n A5 IR Bl —ANH8 [ T 43 BL N AEIY void ZRALFRER, WAk
3R [8] NULL,

ORI AR 0] — ARG IE NULL $54F, SR T Pyobject_Malloc (1) —HE. {HEZ
WAFAS 2 EMEAT T I sa AL -

void *PyObject_Calloc (size_t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. /3Tt nelem ICE, ®ATCRMBI KN elsize N5, FHiRE
FRIA P FCR N AERY void* JRAURER, WERIE KRN ] NULL, WAFSBRIIIZ .

KRBT BB [ — R HE NULL 484, B EA T PyObject_Calloc (1, 1) —F.
3.5 B sE.

void *PyObject_Realloc (void *p, size_t n)

Partof the Stable ABL 5 p 5 HINAFHCIOINERER n 545, DAIRIFNAEHOO IR BRI,
R R,

s *p* J& NULL, WA T M PyObject_Malloc (n) 5 W n T 0, WIPAFHI/INSBEE
RSB, AR IHE NULL 484t

MedE p B NULL , FNELM2 2 Al Hpyobject_Malloc() . PyObject_Realloc ()
B{PyObject_Calloc () iR

WERIR KN, Pyobject_Realloc () jRIEINULL , p K RR4G 1 Jenl A7 KIS A 205 5
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void PyObject_Free (void *p)

Part of the Stable ABL FEjit p 4§ Wl 09 W A7 He p 20 @ Z Wl W HlPyobject_Malloc()
. PyObject_Realloc() ®BiPyObject_cCalloc() Jfr & [ ® & 4. FH W, = AF
PyObject_Free (p) ZHICAEWMAMEL T, KE Tkt

W p J& NULL, IR A A E A &30 T .

11.6 ENIAAIESBEC2E

NN e

& B PyMem_RawMallocPyMem_Malloc | PyOb-
ject_Malloc

LEES "pymalloc" malloc pymalloc pymalloc

e "pymalloc_debug"malloc +debug | pymalloc+de- | pymalloc +de-

bug bug

%A pymalloc i) %7 | "malloc" malloc malloc malloc

A

%A pymalloc FJHiX | "malloc_debug" | malloc +debug | malloc +debug | malloc + debug

it

e
o #FR: PYTHONMALLOC FRIEAS B IMH .
e malloc: kH CHUEER RS ALy, C%: malloc (). calloc (). realloc () Ml free ().
e pymalloc: pymalloc N 4Bt %.
o "+ debug”: P Python M 74 B 55 648X 49T
o YR R Y Python H4E .

1.7 HENLAESECRE

3.4 B HE.
type PyMemAllocatorEx
TR N LS R 25 A . S5 R TR 5 7 B

15 1=

void *ctx YERFE NS L
T3

void* malloc (void *ctx, size_t size) S EE—A B

void* calloc(void *ctx, size_t nelem, size_t ISEE— AR O B NS

elsize)

void* realloc (void *ctx, void *ptr, size_t A3 e — S AR BR Bl R R R N

new_size)

void free(void *ctx, void *ptr) RE— N A7

FE 3.5 UE: PyMemAllocator Z5t#i BN 44 N PyMemAl locat orEx FHFH T — calloc F
B,

type PyMemAllocatorDomain

FAAR S BLAR kA A28 2 . 4
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PYMEM DOMAIN_RAW

* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc /()

* PyMem RawFree ()

PYMEM DOMAIN_ MEM

e PyMem Malloc(),
* PyMem Realloc ()
e PyMem_Calloc /()

* PyMem Free/()

PYMEM DOMAIN_OBJ

* PyObject_Malloc ()
* PyObject_Realloc ()
* PyObject_Calloc()

e PyObject_Free ()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

ARIBURS AE 0 A7 R 2 LA o

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

BCEARE T N AFI I L -

M RBEATHS, B ELA U AUR [l — R IE NULL $54F

X PYMEM_DOMATN_RAW 3, S}ECaS bR FE LA Yo Bas 9 B KA KA GIL.
XFT AR, AR AUR KRR LN A Fias vl AEAIL S GTL AR I Reds i A

WERBH D EAs A28 T ORI Z BT M BCAS) . AR PyiMem_SetupDebugHooks () BREK
AEHT 7 e de b R 2 1

HiZRPyPreConfig. allocator M Preinitialize Python with PyPreConfig .

e pyMem SetAllocator () AN TFEY):

e H[PAYEPy_PrelInitialize () Z JGPy_InitializeFromConfiqg () Z HiHM ER%
B LA TR o X T T2 A LA bR 1 3R B0 PAAMS A AT oA B ) (512
Raw Domain foV/F 7> BLasfEAFFA GIL GO N ) o S Lo i E83n =7 R
TR .

o UNSAE Python O 52 I ik 2 )5 (BiPy_TInitializeFromConfig() MM IG) ¥
PRI B 22 o Fids must D065 A I Fids o RFE0A 23 LA 46 o4 A 2 ) At 43 i
o NV (8

e 3.12 BOE R BrA 73 el ab i@ SR 22 420 o

void PyMem_SetupDebugHooks (void)

B Python 1 #4ie. 2 049 83X 4T DRI AR .

228

Chapter 11. RHEEIE



The Python/C API, %% 3.12.0rc3

11.8 Python A7F45 BL28HTiEA$4F

24 Python ZE RS N, PyMem SetupDebugHooks () BREAEPython Fa#145 1w BHgEE H, PAYE
Python N7t % b % B4 T DAKS I N FEAE 1 .

PYTHONMALLOC ¥ 5§ 48 & W] 9 J T 7E DA %& 47 82 X N 45 i3 19 Python | 22 2% i il 4 1~ (9 4n:
PYTHONMALLOC=debug).

PyMem_SetupDebugHooks () BRERIHE I THEH T PyMem_SetAllocator () Z )Gk BT .
XS R R B AT HEIA 0 7 AR SE SR B A B B9 N AR . BT BE I N A AT 0xCeD
(PYMEM_CLEANBYTE ) 3H7E, FEmNEH "7 0xdbD (PYMEM_DEADBYTE ) JH7E. WNIEHR#IE T
T575 0xFD (PYMEM_FORBIDDENBYTE ) [ “Z% 575" M. XEFEIREAKAfEEEER L.
77 REEL ASCII “F 4% 3
BT R :

o REI%T APL i s. fildn: AX;pyMem Malloc () AECHINAFHIE PyObject _Free (),

o K Znh IV ERIEA (Fh X i) .

o KM Zrh XL EEERBA (Fik R ) .

o K& M 24 8 HPyMEM _DOMAIN_OBJ (Y: PyObject_Malloc()) FMIPYMEM DOMAIN_MEM (Yf:
PyMem_Malloc ()) Hiy7rBias R BN @ B R GIL.

TSR, R T tracemalloc FHeSEHM NS B E . BA2Y tracemalloc IEFE
iBE: Python NAZAIC, I HINFHBHEBER, A2 BoREl.
ik S =sizeof (size_t) . R 2*s DEITRMEBN N R N FATEBIRIA PG . NAFT 1R 2
XA, Horb p A 25l malloc 521 realloc 1 pR IR Bl A HIHE (0 [1: 3] F/RM * (p+1) ZEfllFF46
B > (p+3) ML R R R AR S AL LS Python Y] F @ ANFEIK) -
pl-2*S:-8] HUIFTERIFIE. XA size_t, AKIGTF (F TAENFREME ) .
p[-S1 APIFRiHAF (ASCIIF4F) -
e 'r' FTIRPYMEM DOMAIN_RAW,
e 'm' FINPYMEM DOMAIN_MEM,
e 'o' FIRPYMEM DOMAIN_OBJ,
p[-S+1:01 PYMEM_FORBIDDENBYTE (JgI4<. T3k T 205 AFIZE
p[0:N]1 FrifK N, l PYMEM_CLEANBYTE (&I 4<3H 78, TP R wI L NAFIE | - 2415
realloc 7 2P pRESOR A K BRI INAFER), BANEIG 5t 2s f PYMEM_CLEANBYTE KIH7E.
LiH ] free 2 MRS, XL 2 PYMEM_DEADBYTE k&5, DA R ANAE5]
Mo 2P H realloc 2 /) BRECRIE K E/ NG INAFEES, Z220IHSY < H PYMEM_DEADBYTE
RIHFE.
pIN:N+S] PYMEM_FORBIDDENBYTE /&4, Tk Rm 5 AR
PIN+S:N+2*S] {{247F X | PYMEM_DEBUG_SERIALNO ZHI P (BRIARE LT RAE L) .
—AFAS, BRI A malloc B¢ realloc 7 ZE[ pRATIIER 2 38638 1. KPRy size_t. WIRZ G
MR T BRI NAE", W53 Ht T — MR T B RAE N UG TR BB B, AT 3R
% NAFHEIR )k (R] . obmalloc.c H 7S B 4L bumpserialno() J&ME—2x 30 7515 1 s, B
AFAELEAR AT PSRN R BRI A5
—/ realloc 2 22l free 22 517 RS e 25 Wi i () PYMEM_FORBIDDENBYTE F47 2 A 52 6. W
IR 2E T, W2 Wi S AF| stderr, I HARP i@ Py_FatalError() Wik, 75— 3B 26 A
A2 YRR T LB APk 1 PR AR 3 e o L A ik el fipk e N A5 1 o A SR AR B R A8 ks O
EHERNS, RRTEESE ST O E2IH N PYMEM_DEADBYTE (W FE CUREAU N AF9 (8 ) 5
PYMEM_CLEANBYTE (W& KW IR 55 A-E 0D -
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1E 3.6 iU M: PyMem_SetupDebugHooks () pREINAEMRELEM FH L Ak gm %) Python | TAE. 4
RAR R, WS TS M tracemalloc AR /AL NAFHE WG S . W TEIER &
FEPYMEM_DOMAIN_OBJ FIPYMEM DOMAIN_MEM E I8 Bk 5 8 F B G & B 504 GIL.,

JE 3.8 iR W Bk 5 W B L 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) fil OxFB
(PYMEM_FORBIDDENBYTE) .4 0xCD . 0xDD # 0xFD /A F§ 5 Windows CRT i malloc ()
Fl free () FFEMIME.

11.9 pymalloc 4 e

Python A 4 BA Fa A R R /NS ONT ST 512 52477) RALEY pymalloc 4y Fies . &0 [ @ K/
A 256 KiB [y "arenas” 1 AP . XFFRTF 512 FA 0L, ERIEI ] pyiMem RawMalloc ()

M PyMem RawRealloc () .

pymalloc J2PYMEM DOMAIN MEM (ffl #:  PyMem Malloc()) AHIPYMEM _DOMAIN OBJ (fil 4
PyObject_Malloc ()) IHIZKIAHBL %,

arena ) FiL ARl FH DA B4k

e Windows [f{j VirtualAlloc () Ml VirtualFree (),

* mmap () Fl munmap (), WA HPE,
o BN, malloc () fl free() .

2k Python il % | ——without-pymalloc &M, ARA M4rHe#sKF 9k 45 H. o w] DAYE i 17 i) i A
PYTHONMALLOC' (fl#n: * " PYTHONMALLOC=malloc' ) MIEASE LI T,

11.9.1 H%F X pymalloc Arena 9 fg 2

3.4 B gE.

type PyObjectArenaAllocator
JAeAIA—A> arena M TEEFFAIGEAR . X NEEAH =T B

1, *E

void *ctx YERE DS AP BT
X

void* alloc(void *ctx, size_t size) Ayt —H size TR X,

void free(void *ctx, void *ptr, size_t RET— e X 3%

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
RN arena /)AL s

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
XE arena Z)fings
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11.10 tracemalloc C API

3.7 B hg
int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

JE tracemalloc B A R EE—E 0 BLi) INAFBRE .
IR 0, HASHHR ] -1 oA e NAFRARAFIR B (5 B . WIEREEH T tracemalloc IR 7] -2
WA C R, SR A IR ERE

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

f£ tracemalloc AP HGHIRER— O ECHI AFH . W PIAFH AR B B B A P T A A 2 4E
AN5R tracemalloc #FZEF NR[E] -2, LR [E O,

11.11 5|5

PATR IR H Lt NG, 2 B PAGE 1O G X2 ad il 55— e AR M Python b 73 BiLff:

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/O */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

5 P T i) 28 o AR A A ] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I1/0 */

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;

THERAEA EPIAR O, Znp KB i s T AR R BOR B . L b, XTI EENN
FEHL B A R B N AF AP, DATEGEAHE &5 A [ il e 1) WU B 2 A 1. DA AU 91 A0 & AL B
e, HA—DARCH fatal RERE T TFAEA [ BRI 2 BLas -

char *bufl = PyMem_New (char, BUFSIZ);
char *buf2 = (char *) malloc (BUFSIZ);

char *buf3 = (char *) PyMem_Malloc (BUFSIZ);

PyMem_Del (buf3); /* Wrong —- should be PyMem_Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem_Del () */

B T M T AL BE Ok B Python 3 (%) i 4f N A7 R 19 o8 £, Python 1 () X 92 & il it PyObject_New,
PyObject_NewVar MlPyObject_Del () ST B HIBEHL

IXBEREAEA KAMAIAE C g SCRISE U SR N — B b JHig .

11.10. tracemalloc C API 231




The Python/C API, &% 3.12.0rc3

232 Chapter 11. AHEEH



CHAPTER 12

MR LI

ARFAIE T SIS RARTU Fr 6l B ek . AR

121 7 F B EEMR

PyObject *_PyObject_New (PyTypeObject *type)
BEME: #aggl A

PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
BEME: #aggl A

PyObject *PyObiject_Init (PyObject *op, PyTypeObject *type)
BEME: EAAFI A . Part of the Stable ABL B HZRBLRIBILGS | RATIGALH 73 AT S op. 1R[]
CHIIRLIIRT S . TR type WIZAT R S SOGFABIRAGIN G, KRE FEAS IS A6 I 5 ) WL G A o
X G A 7 BN 52 5 T«

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
BEME: ENAGFI A . Part of the Stable ABL ‘B TIEERIPyOb ject _Tnit () —Ff, I HeWRk
AR/ IR G B

PyObject_New (TYPE, typeobj)
i C Z5H2E23L TYPE 71 Python 2RI 42 typeobj (PyTypeObject *) 7 HL—-Hiff) Python X5 . f
RTEZ Python X Geb5k e U FBA LB IR . TR 3A X iz R E—5 1 1 (RI5 1
THCRA 1) o AR BCH RN ZRBUN R tp_basicsize FEIRE .

PyObject_NewVar (TYPE, typeobj, size)
] C 45#928 84 TYPE A1l Python JEBUX 52 typeobj (PyTypeObject ) 73l —-Hi Y Python Xf 4.
ARAE1Z% Python Xf RAR K o & S 7 BeR 20 Ik BT A7 SuiF TYPE S589T11 typeoby
Mtp_itemsize PRI size (Py_ssize_t) N7 Bro XM TSI BICAIXHERERS LM 3 I
1 28 HR/ NI GORUARA T o H5 7 B A SR R 1 A 23 E v il o2 R A3 IE ) R, axX 4
75 T WA

void PyObject_Del (void *op)
R pyobject _New BPyobject NewVar ZpBLsi— RGN Kl H hER R
HIRER tp_dealloc ALBRAIRNARM T . FESCTR T 2 J5 200 G i1 5 BOR R FERIDT 160 DR R JEUR 1)
WAFE A FHE— M R0 Python X452,
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PyObject _Py_NoneStruct
XA G2 None —FE Python X4, B AT Py._None Zii), AR EEHE I IZXT 51
e

S

PyModule_Create () 4rBLNAFFIEIEY ik

12.2 ARMREHF

KA LRI T 7E S Python (YR GRA . IX— 5 filiid T X LR S5 M A FIE N TRYBE 7

12.2.1 BRI AERF0E

Jir A 1 Python X 4 i ZARXTEX S WAFFR I TF IR o L 2B F B . XEFEHPyobject
Flpyvarobject RADRFIN, MNHEL, BRI Eh— 2 ok L, BT E ok R gk
FAT BT oAt Python XF 5 Lo N ZE AT DAFE S| it T 4R E].
type PyObject
Part of the Limited APL. (Only some members are part of the stable ABL) i /g %} 52 25 RUHR B 2R Ay 3
JE. XML T Python KX Z MFEEF UAEXT SORME T TR G B MREL., FE—AEEm <k
77 gaidhid, B RASXT R0 5] TR a0 B 2B R P8 5. BEA 2% G0k 5% B e B
Kpyobject, {AEEANFEIA] Python X5 HEEHHF ] AREE A Pyob ject* o XFRUG 5 IR 4508
Wi Py _REFCNT FlPy_TYPE J23E58 .

type PyVarObject
Part of the Limited APIL. (Only some members are part of the stable ABL) %X & — /RN T ob_size FFE
HPyobject ¥ . EAUHTHA L KEFRCAHINS ., B AZLHFALE Python/C APT H H BYL,
XF AT R A L ] Py REFCNT, Py TYPE MPy_STZE JEARTEM.

PyObject_HEAD
K E—MEFE AR IO T A K X R B B T 1) % . PyObject_HEAD 954 Jig 4y

PyObject ob_base;

Z O _LiPyObject HSCRY,
PyObject_VAR_HEAD

K Z— e AR S B A AT AR K BE R G i BT FH 9 2 . PyObject_VAR_HEAD Z: 4" Jig
SR

PyVarObject ob_base;

S Liipyvarobject K3,

int Py_ Is (PyObject *x, PyObject *y)
Part of the Stable ABI since version 3.10. ik x 25~ y ¥4, 5 Python Wi x is y AH[H.
3.10 BRI BE.

int Py_IsNone (PyObject *x)

Part of the Stable ABI since version 3.10. JiX—"XT%R 275 M None Bff], 5 Python 1) x is None
I

3.10 HiH I HE.
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int Py_IsTrue (PyObject *x)
Part of the Stable ABI since version 3.10. JiX—"XTR 215N True B, 5 Python iy x is True
I

3.10 i Ehfig
int Py_IsFalse (PyObject ¥x)

Part of the Stable ABI since version 3.10. i — X227 N False Bfil, 5 Python W x is
False fH[A].

3.10 i EhhE
PyTypeObject *Py_TYPE (PyObject *0)
RN Python X4 o HZEAL .
iR [l —/~borrowed reference,
(il Py _SET_TYPE () BRBUORBE I REA.
1E 311 OE: Py TYPE () A NS R AL ESHXBAHR const PyObject*.
int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
WERISZR 0 HIZERLN type WIR [PIAERAH. HMIREIE, T Py_TYPE (o) == type.
3.9 B g
void Py_SET_TYPE (PyObject *o0, PyTypeObject *type)
FEXTR o HIZRELBN type.
3.9 Fr ke
Py_ssize_t Py_SIZE (PyVarObject *0)
FRHL Python X4 o R/,
Py _SET_SIZE () BMECRBCE— IR,
TE 311 JREW: Py_SIZE () $CH—DNERESHEL, ESRBURPLE const PyVarObject*,
void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
FEXFR 0 B R/NBH size.
3.9 FiHhhe
PyObject_HEAD_INIT (type)
XR— M NF Pyobject KAY FEYIGALEME . %Y N:

_PyObject_EXTRA_INIT
1/ typel

PyVarObject_HEAD_INIT (type, size)
e MNPy varobject KMY RIIGHMERIE, Wifiob_size FB. RRERY N

_PyObject_EXTRA_INIT
1, type, size,
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12.2.2 e RHFTE

type PyCFunction
Part of the Stable ABL }JT7£ C Hr S BLK 2 %4 Python nJ ] ISR AN sRAE AL . i A B0 R 045 %2
P pyobject* FEBH R EXFEA{E. WAGREEDY NULL, WPRSE—NRE. GERAN
NULL, W3 [ ECR i3 Python w5 (14 pRACK IR B (L. 10 R B TR [l — AN 95 -

PR 2244

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords

Part of the Stable ABL I T-1E C *h Szl AAG METH_VARARGS | METH_KEYWORDS %54 ] Python 7]
X R KR BB 24

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
FHTHE 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
FTFAE C sz A METH _FASTCALL | METH_KEYWORDS %544 1) Python W] & Fl %42 11t s B 2e 54
PRI 24

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames) ;

type PyCMethod
A C el G METH_METHOD | METH _FASTCALL | METH _KEYWORDS %54 i) Python A] ¥ [
PRI R, R %24

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

3.9 FrhR e
type PyMethodDef
Part of the Stable ABI (including all members). T T4iid— 1P BIEBH T VERIEEME . Z 4514845 DY

B
const char *ml_name
ITERI R -
PyCFunction m1_meth
a1 C il LI RE .
intml_flags
Ei=L NG EVAST I CIE vl ecti ) AN VAN
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const char *ml_doc
TR SO FAFER I N2

ml_meth @—A> C REHGEr . ZRETLUNARRZEE, (HEANPREZIRE Pyobject* . WIHRAZEEA

J& T Pycrunction, MRS RFERAEER P #ATHA . KRG PyCrunction ¥E—NSH0E LA

PyObject*, {HIZIYERSEIER self X5 C RBIMARE L.

ml_flags FEO& ] PAVLE AT VR AL 7B o RN TEERR 3R — 18 F D 31 5 4 e 450

WS A i e

METH_VARARGS
XML R ARG, Hdh 2B PyCFunction, % BREIEZ WA Pyobject* {H. B—4
T IER self X5 XTRHRE, TRDBHNTS . £ MBS EYma R args) 2 — MR
%ﬁﬁ%ﬁﬂ@ﬁ?ﬂXﬁ%o 12%572‘@%%@% PyArg_ParseTuple () ﬁPyArg_UnpackTuple ()
KACPRAY

METH_KEYWORDS
LUBE F F ) H A BB AR T U B 0 41 & METH_VARARGS | METH_KEYWORDS, METH FASTCALL |
METH_KEYWORDS FMIMETH_METHOD | METH_FASTCALL | METH_KEYWORDS ,

METH VARARGS | METH_KEYWORDS i A iX SSiEARM) ¥k N PyCFunctionWithKeywords 28
B, RREAEZ =TS self, args, kwargs HoH kwargs J&— U5 I AT S50 T ML sl F a1
WA REFSENT PN NULL, XEESEE M HPyArg ParseTupleAndKeywords () 3
AEERI

METH_FASTCALL
PO A B SRR B S X EMRAUN_PyCrunctionFast, $H—NMESH self, &
TSR IMFRSEN Pyobject* HA MBI = MES SR (BENKE).
3.7 FriRUigE.
FE 3.10 RS i METH_FASTCALL IUFE 242 € ABI [—3%4% o

METH FASTCALL | METH KEYWORDS METH FASTCALL Wi B X X@FE=%, BlipLEn
“N_PyCFunctionFastWithKeywords W5 ¥. FEFSEMIE R T R Svectorcall L
*HI?J: IAFAER MNP Pyobject* 5L, B MREXBESHAR (EHFRIENFERFE)
MITCH, B WA BN RT DK NULL . KPS EOEAEE args 5L, TR E S
e
3.7 B ge.

METH_METHOD
N e 5 H bR 4 &1 f: METH_METHOD | METH_FASTCALL | METH_KEYWORDS .,

METH METHOD | METH_FASTCALL | METH _KEYWORDS METH FASTCALL | METH _KEYWORDS Wiy~
JESCHE & LR K, Wt SN AR B AT AZ Py_TYPE (self) B,
% WA A ChPyCcMethod KB, 5 self Z J5 i M T defining_class & ¥ )
METH_FASTCALL | METH_KEYWORDS —kf,
3.9 B Hfe.

METH_NOARGS
WA S METH_NOARGS ARG TS HINE A LS Tk LR E G A T TS B
RpyCrunction KA, SE—NMESEE AT N self HRFFA IR R LG5 H . s
LT 4 —ATE SR NULL.
GHREWAE 2 MBS . TSR ANESALWMA, Py UNUSED RIDARE ISP I gnikdn 4.

METH_O

HAE DRSS v HMETE O TEFRAIWL, MABKEEHPyArg ParseTuple ()
I "o S BB Py Crunct ion, i A self TS, AR RIS PyObject
EZ,
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XA e AN R e WA R B BT @ AR A 28 A B N80 e . BT THEBI g X
IRREL . X TR 25 2 VAR Lilihr i 2 H i i H o —A~,
METH_CLASS

S ER R B R A R KRB SLFENE NS . BB T X%, BLUTMHH
classmethod () WEREF QLR

METH_STATIC
WITIER 2 NULL A R R LOINE R — NS . Byl T #4575 %, KUTHEM
staticmethod () WEKEFTEIELER.

TR SR PE AR BB A M IR0 75— E X

METH_COEXIST

T RN 2 DA O B 19 5 S TSRV A5 METH_COEXIST , i\ ¥ Bkadt F42 158 Lo th T {40
PR ATEIEFRZ IR, AN 4 A7HE sq_contains FEOII , ¥4 — 44N __contains__ ()
) EL A28 ¥ 1 FEL L in 28 ) 44 A AR . PyCFunction, W3R 5E LT IEAfEAR , PyCFunction KE9 N2k PAEE
4;? Etgﬁéﬁ%%% TR IEAE . PRkt PyCFunction f4 1] F AR BU X255 2 X6 52 08 F A AR T DA
A RAT I .

12.2.3 Gy AR R

type PyMemberDef

Part of the Stable ABI (including all members). i85 C G588 RAHXT R 2R @ PR gk . FLF2 B
RN
const char *name
JR A FR. NULL {535/ PyMemberDef [] $AIRYETH .
SRR RS, TR,
Py_ssize_t of £set

I AR BT GAT A VR T BT AE 7 B DA R B B A2 o

int type
C S5 R AL . S s it 2 TR AT REYHRUE .
int £lags

TAEEZA A AT, RGBSR EHTHA.
const char *doe
SCRYFRFER R NS AR R R, S SREDL. A, TR PyDoc STR
HerE LY
BINE LT (M flags K 0 B, BRI SRVFEERCRIH A V7. Py READONLY jHARZFRR H
B, LKA INpy. T STRING, fR&3ikPy READONLY., RAEPy T OBJECT EX (PAKIH
W 7_0BIECT) Wb AT AT -

YT HERLRB (il Py Type_FromSpec () B2 IR%EIE ), PyMemberDef W] REAL SRR
B "__vectorcalloffset_ " WENX, SEMMGEHHtp_vectorcall offset XN, B
I Py_T_PYSSIZET Al Py_READONLY E5E X, flH:

static PyMemberDef spam_type_members[] = {
{"__vectorcalloffset__", Py_T_PYSSIZET,
offsetof (Spam_object, vectorcall), Py_READONLY},
{NULL} /* Sentinel */

bi

(AT HEEESL N of fsetof () ¥Hl #include <stddef.h>,)
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IH =X B I ¥ |tp dictoffset Mltp_weaklistoffset H] ffi ] "__dictoffset_ "
Ml "_weaklistoffset_ " B i # AT K MM & X, Hm @& WY BETF K
JEHPY_ TPFLAGS MANAGED _DICT ﬂ:ﬂpy_ TPFLAGS MANAGED_ WEAKREF,
TE 3.12 R L PyMemberDef ¥IRA W . FEZ HIRAY, BHEEMAFE "structmember.h",
PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
Part of the Stable ABL 3XHUE T Hilik Get an attribute belonging to the object at address obj_addr 1% 4
A B, ZJEMEZ A PyMenberDe f m KRR HASHHR M NULL.
TE 3.12 fRHE L PyMember_GetOne ¥ M 2R H. FEZHIRA Y, BEZEMR; "structmember.
h" o
int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)
FPart of the Stable ABL R J& T T- Mok obj_addr WX S JEPE R E BN S oo B E M JEPEH
PyMemberDef m ff§ifl. HLENHFIR[E] O T & MH & o] (i

JE 3.12 R L PyMember_SetOne ¥R EZW . FEZHIRAF, BFEEMR "structmember.
h",

R R TEAR

PAREEFR AT 8% T PyMemberDef. flags:
Py_READONLY
AHTE A
Py_AUDIT_ READ
TR B & H—> object .__getattr__ HHil={t.
Py_RELATIVE_OFFSET
FIR% PyMemberDef & H o fset WK A TR L EWAIRN MR, MAZKH Pyobject
{ONITEES
é?{;ﬁj%@% fipasicsize QIHRN FfEPy_tp_members L MALGE Y. EFEHANEOL T 2
| 2K

XA AR HBETE PyTypeslot Hffifl. 7EZAIEMARI & cp_members i}, Python £ iFFREH:
Y¥tpyMemberDef.of fset B NAXTT PyObject G5 ML & .
FE 3.10 iR E i i@ id #include "structmember.h" L) RESTRICTED. READ_RESTRICTED

Ml WRITE_RESTRICTED ZE 4 F . READ_RESTRICTED fl RESTRICTED ££[6|F Py _AUDIT READ;
WRITE_RESTRICTED NVEAEMIfEH .

TE 3.12 fUE M READONLY 8 44 )Py READONLY, PY_AUDIT_READ EHi W 4 N Py_ Hidk. Hi/4
FROMFERF UG AT o TEZ HIIRAS H, X BERFRTFFE #include "structmember.h". %SISR
AT T R A R

PyMemberDef . type A PAJe FH 54 C RAUMARX WA %2 —. FE Python H{i %M AN, BRI
XM Python 287, 24 A Python BB A AT, ERFBE L] C 288, ASRICIAFAR, W&51%—

ANFEYN TypeError B ValueError,

BrRARFRC A (D), MWIARREMT del 8 delattr () MHERAKAN I =& SCAYJE M.
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BB Ckn 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 (5 03k 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

(*): AFEEH UTFS 4 C 745 ef . (i H]:ccmacro:/Py_T_STRING W) C FniB 20 fitt;

fiifl Py_T_STRING_INLINE W4 ER R B AR LS A .

240
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() KEER 1A . K52 ASCI 544 .
(RO): FE/RPy_ READONLY,
(D): T LAMMIR , ZE3X Al oL T 384 29580 NULL, B NULL $84 28| % AttributeError,

312 H I RE: FEZ BRI AT, X2 {GE T #include "structmember.h" AL HIH LA
Py_ HIZR (BI40 T_INT). SkSCEFBSR W IS X S8 IH AR, PAN R A E 95 e :

T_OBJECT

5 Py_T_OBJECT_EX Zftl, {H NULL &4¥%#4 None. iX¥F7E Python f1y=tE 4 NIZ AT A
I 3% S e 5 o 2 K HARE A None

T_NONE
M2 None, W5 Py READONLY —&fHi .

5E iR HRER i E 2R

type PyGetSetDef

Part of the Stable ABI (including all members). JHT 5 SCEF T HEAN B W RRAE S 4 =X 10 177 0] R &5 49 1
AW SR PyTypeObject . tp_getset fEAIAHEA.

const char *name
JR AR
getter get
T RBUB MR C K%L
setter set
T BB R R R T C _R%, A RAE e U SR A ML i
const char *doc
A SCRY AT
void *closure
AR ECR ST, Sy getter FI setter SRALF A .
get BREIEZ—A Pyobject* JBZ (S F— R EdRET GCBERH closure):

’typedef PyObject * (*getter) (PyObject *, wvoid *);

BN AE BN IR [N 8 5 | P S IR AR o] NULL H- 3574
set BRI Pyobject* 5 (SLBIFIEER ERE) Fl— e BHRET CRERH) closure):

’typedef int (*setter) (PyObject *, PyObject *, void *);

XF T BV ERM BRI DL 56 — A SR NULL. B VR[] O SR 2R IO i 0] -1 -3 s

12.3 FBIR

Python X142 240 i 5 B B 1) — A5 IR R 8 SO B G541 Py TypeObject S5MIMR, BNt 4
Al PASE AR PyObject_* B PyType_* BRFCKRALFE, (HIfRIRMLKZLEL Python [ L P 2 B4R K
P, XN G ERTRAT IR, PP BN IR A AT AT S 2 0 b R B R o S

GRZBARMERTA L, KRG K X AR RPFR AR RA7HE T RERE, e C
PREGEET, ARSI T RBUINRERY—/ NI . AR R A R BN R T B, X T BRI E
RS P BRI BEA Tl

BT RIEARE S, )T NIRRT PG TPy TypeObject B SCRUIERIBIT .
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12.3.1 RiESE

th_ ik
PyTypeObject f&F 2731 Type YR S B =
’§‘Page 243,2
QT I
<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 * FFiEE (FiERR) %
tp_repr reprfunc __repr__ X X X
tp_as_number PyNumberMethods * Tkt (FikR) %
tp_as_sequence PySequenceMethods * Tk (FikR) %
tp_as_mapping PyMappingMethods * FFiErE (FiEk) %
tp_hash hashfunc __hash__ X €
tp_call ternaryfunc _call__ X X
tp_str reprfunc _ Sstr_ X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X G
tp_setattro setattrofunc _ setattr__, _ delattr__ X X (€
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 €
tp_richcompare richcmpfunc _It ,_le ,_eq_,_ne_,|X G
_ g, _ge
(tp_weaklistoffset) Py_ssize_ t X ?
tp_iter getiterfunc iter, X
tp_iternext lternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ _base_
tp_dict PyObject * _ dict__
tp_descr_get descrget func _get X
tp_descr_set descrsetfunc _set_,_delete_ X
(tp_dictoffset) Py_ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc __new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__
<tp_mro> PyObject * __mro__
[tp_cache] PyObject *
[tp_subclasses] void * __subclasses___
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
T TIdkLE

242

Chapter 12. Jt&RSEIIIF



The Python/C API, %% 3.12.0rc3

R1-EFn
PyTypeObject &= 271 R B =
’§‘Page 243,2
QT DI
tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc
[tp_watched] unsigned char
FHiEM (FHiks)
FiEE Type FERA
am_await unaryfunc __await__
am_aiter unaryfunc __aiter__
am_anext unaryfunc __anext___
am_send sendfunc
nb_add binaryfunc _add__ __radd__
nb_inplace_add binaryfunc _dadd__
nb_subtract binaryfunc _sub__ __rsub__
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul__ _ rmul__
nb_inplace_multiply binaryfunc __imul__
nb_remainder binaryfunc _mod__ __rmod__
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod__

_ rdivmod___
nb_power ternaryfunc __pow__ _ rpow__
nb_inplace_power ternaryfunc __ipow__
nb_negative unaryfunc __neg__
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift__ rlshift
nb_inplace_1lshift binaryfunc __ilshift__

TR
U0 SRS (k) BFFA.
<>: RALS WA FRTERI IR I B0 NULL H90 A i .
[: &5 NI A FRABE B .«
<2R;J .(1’Fﬁﬂﬁﬁ?x’§) FIRTFBORILTRY (RRERE NULL),
”(Q”: ¥£ PyBaseObject_Type iXHE
YT fEPy Type_Type FiXE
"D BN (R AR Sl 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

b

oe

o

i il %E‘(

- 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;

- it's complicated; see the slot's description

R, A A R R A R A AR -

see the slot's description

12.3. FBWK
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xR2-4tm
FitE Type YR A
nb_rshift binaryfunc __rshift__
__rrshift__
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and____ rand__
nb_inplace_and binaryfunc __dand__
nb_xor binaryfunc __XOr__ __ TIXOr__
nb_inplace_xor binaryfunc _ixor__
nb_or binaryfunc __Oor__ __ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float___
nb_floor divide binaryfunc __floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index__
nb_matrix_multiply binaryfunc __matmul__
__rmatmul__
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem__
mp_ass_subscript objobjargproc __setitem__,
_delitem___
sq_length lenfunc _len__
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sq_item ssizeargfunc __getitem__
sqg_ass_item ssizeobjargproc __setitem__
__delitem___
sq_contains objobjproc __contains__
sqg_inplace_concat binaryfunc __jadd__
sq_inplace_repeat ssizeargfunc __imul__
bf_getbuffer getbufferproc()
bf releasebuffer releasebufferproc()
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FE{L typedef
typedef SH%R EEES]
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 *
descrsetfunc int
PyObject *
PyObseat
13 .
12.3. RN PyObject * 245
hashfunc PyObject * Py_hash_t

richcmpfunc

PyObiect *
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2 [iSlot Type typedefs HATHZ HEANE .-

12.3.2 PyTypeObject 5 X

PyTypeObject MZEHIE X ATPATE Include/object .h HEk |, N T HES%E, WEERTHPME
X

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;

(FOAkRED)
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(£ L£50)

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

/* bitset of which type-watchers care about this type */
unsigned char tp_watched;
} PyTypeObiject;

12.3.3 PyObiject #&{i

KA G EERIAY R T Pyvarobject Z5kk, ob_size FEIH TSR (H type_new () I, il
#HH class IRV A ) iEVER Py Type Type (JURAL) AWHfbtp_itemsize, XEWRE [:EI’JH%T?U (Hp
FHINIG) LR BEHob_size FE.
Py _ssize_t PyObject .ob_refent
Part of the Stable ABL X2 INF % 15| 114X, | PyObject _HEAD_INIT ZEZHJIEILN 1.
BXT A gy A 2, RSB (Hob_type FRMIZEBWIL) Tt A5IH. H
T A feay KA %, Sl 2t AR
Mok :
T RAURGR R ML
PyTypeObject *PyOb ject .ob_type
Part of the Stable ABL X2 23R A A3 vi st 2 o2, ‘B % PyObject _HEAD_INIT
HSECRBAIIA, ENE—RIEN T2 «PyType_Type ﬂ%ﬁ?ﬁmu_fﬁ/\?ﬂ%i‘%ﬁ%i
b4 Windows LAY, 436 8% 2SI BHR— R TR0 BT ML I35 BB €4 1 UL 4472

PyObject_HEAD_INIT H HAEMHL W) 4A Ak 2R BT 4 A AR AT AT 24 2 B i A x4~ Exe .
U R X FER) -

Foo_Type.ob_type = &PyType_Type;

KN 4 AE A R AT LB 2 B SE M. Py Type_Ready () 2fiftob_type @754 NULL, 114
&, MR HA G A I ob_type FB. MR TFBONAEBEN Py Type_Ready () R AL HE M

o

B o
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ok :
BT Bt R BAK

PyObject ¥*PyObject ._ob_next

PyObject *PyObject ._ob_prev

XU B VAR E X T % Py_TRACE_REFS W fELE (£ configure --with-trace-refs
option).

H PyObject_HEAD_INIT ZEMATCRFENIWIMRIL A NULL o X[T85 0 meadxf 7, R FBRIRZ
A NULL . XFFah s nmeayaf %, XA FBOH TR S 203 L RITA 35 s X LA s .

ETFTHTAMREAHK. HEiME—fHEE sys.getobjects () ML, HEBRE ISR
PYTHONDUMPREFS i, T EliEFT45 MR IE BRI XS 4

Aok :
X FBASHTRBIK,

12.3.4 PyVarObject $&{iL

Py_ssize_ t PyVarObject .ob_size

Part of the Stable ABL Xf T35 % 2 fieay W 447 2, BN IZHIGHN 0. XT30S o feay R 2, %
FEAARIR NS L.

MoK :
TRBUARIR I T B

12.3.5 PyTypeObiject #&

B EALERA — /N IR K X R WPy Type_Ready () W PATEF BRI NULL B #E —1
HIB2BEH A “BRIN” /N7, (HHERAE PyBaseObject_Type flPyType Type FiEMIFLF
Beabr bk 2 BAE. )

const char *Py TypeObject .tp_name

TR 1 6L R BRI LA NUL S5 R FAF B 84T . X Tl Vg e Ry M 288, %547 H Y
NS, JEHR—D S, SRIGEMRRARR: T NEIA, By FUE A PR, AR
PO R TR, MER e R R 4 i —aR0 . fI, 7Ef P i T6 o FFRIRER M g
SN T WZEBY Y B tp_name WIRILAS "P.Q. M. T",

XFa S feay KA 7, XNOARBAHR, MERGFRRAEN ' __module ' SAY(EEAHR
AR

TR A Bag KT R, p_name TR AW E—A RS, G — DRSS ZEIRETA A AR
N __module_ JBMEVIH, MRG—A M5 Z G NEEAIEN __name_ BV

WRAFAERS, WA tp_name FBLFEN __name_ J&YEVIIN, 1 __module_ J&MENIKF
s A E Y (BRAEE b X B, SO o I RRE PRI SR ALKE O VR IAAT pickle. 1
b, i pydoc BRI SCR A 21 H %2R

WFEBAT] ) NULL, ‘Bi2PyTypeObject () FME—RMIHFE (& TIAEM tp_itemsize DA
A0

Aok :
TREAGR I T B

Py_ssize_t PyTypeObject .tp_basicsize
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Py_ssize_t PyTypeObject .tp_itemsize
A 3k e B ] DA HH RSB DA R BRI RN

FAEPFPZERL: B BEKESLHINRB H e itemsize FEOATER; HA K ELGIRZEEL
Htp_itemsize FEARNE . WTHAEEKESEGIIER, Fra SLOilf NI, BAAKR/N
tHtp_basicsize #5H,,

YT RA AR BSOS AL, SR AE —Nob_size FB, SLBIR/NHtp_basicsize fil b
NPAtp_itemsize, H N EXWRH “KE”. N ¥EEEFHELGIob_size FEH. H
WAGSN: ZHEUL, BEBCEAF A AN ob_size RFRNE, NIEXHEE abs (ob_size),
AN, FESLGIT R A fE ob_size FRIFANBEWAE SLHIG5 2 T AS K EE (Biln, 31 3B 45
FAATE [ B K RSB, (FX BE S B A & — A B L ob_size FB ).
BAR/MIAE R Pyobject _HEAD BPyObject VAR_HEAD (DAFIT 75 B SO 4548 1 7% R i)
PR S B ) B, ARAFAE_ob_prev Fl_ob_next FENPREAH AU X 207 By . IX B IR
FoNtp_basicsize FRYIIRIA I ME— L6 7 2@ A T 75 B LBl R 4544 LA sizeof
BAERY o BEATUPAAUEE GC ARk iR/,
KX FEULHT : WIRAS R4 B fF 2R E A5, WNEE tp_basicsize PEFRATL. FlA0: Ik
PR KAILI T — double ${4H. tp_itemsize Jiig sizeof (double) . f&JF A T
fftp_basicsize & sizeof (double) [fEEL (R%IXE double B@Xﬂ‘?‘?%j{)
K TARA A AR BRI 2R T, % BT NULL.
Pk :

S BRI kR . MR EE AR AN IEE W tp_itemsize, WATEFEKE P
Ftp_itemsize WENARFRIWAERMEEE B ALEN (X B TR EALR HARSLH) .

destructor PyTypeObject .tp_dealloc

T 1) SEBIATAL R A HE 5L o R AR BRAUESR B A SE B RGIEA 2 BREL IR S BIXT R None M E11lipsis
HREE), A NALZIE SGXA PR R IR -

’void tp_dealloc (PyObject *self);

205 Hit$Ch SR, Py _DECREF () flPy_XDECREF () Jhsx Vi AT BREL. UL, LG4
RAFHE, REWAE TXEMEIH. il ok Z0N 24 B HOZ LB A W RTAE 51, Rk 2 5 3
HIIA WA X (5 43 B 22 vh X B T FH 40 B R 50 % 17 1) R ol 8) 9 R 2%
o _free WM. WMHRIZRB AT FHRAMY (K& EPy TPFLAGS_BASETYPE JHEAR(L) |
W) A2 B VR R S i B B R Wl i t o free. XS RE L AS Y. A A3 BE S 50 B T 0
RIS AR LB 2 HPyobject_New B{PyObject_NewVar 4-BLiy, WIRERER i 5
“NPyObject_Del (); WNRLF B Fryobject_GC_New BiPyObject_GC_NewVar 4L,
N 3@ B PyObject_GC_Del (),

WERAR BT R i (BEE T Py _TPFLAGS_HAVE_GC JHARL) , WIATHY#S Y AE 1 BRAT A B 51
FEZ A Pyobject_GC_UnTrack ().

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self)->tp_free ((PyObject *)self);

, AR (Py_TPFLAGS_HEAPTYPE), UTWFJH%I RIS o, R MORE
ﬁﬁlﬁﬁé@ﬁﬁ GHPTAGIN Glid Py _DECREF (). N T #REZIE, HBSLII T

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;
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ok :
BT Bt R BAK

Py _ssize t PyTypeObject.tp_vectorcall_offset

— A ] vectoreall W30 52 BLR FI R G 1) S 1) 5 o K5 14 T 32 ) s B8 o, 3 02— il BL R B
W tp_call EARREALEE.

BT BAEW A T Py_TPFLAGS_HAVE_VECTORCALL R (/] TEMLIFOLT, EMACN—
Hrvectorcall func FREHSEBI R R H Y IEBEH

vectorcallfunc F&5F W] §EH NULL, ZEX RO N SLBIMAT Niis Py TPFLAGS HAVE_VECTORCALL
WA E—FE: LR ERRIR R tp_call,

{TAn[ 1% B T Py_TPFLAGS_HAVE_VECTORCALL HZEMW IR & tp_call HHRHAT NG vector-
callfunc RE—E. X AT PAE LR ip_call 1%l Pyvectorcall_call () M.

1 3.8 HUSE Rk £ 3.8 U Hi, XAMEAPAr4 4 tp_print. 7 Python 2.x H1, BT THTEIF|C
4. 7£ Python 3.0 % 3.7 th, ‘B HEH .

AE 312 OB AF 3.12 JRZ I, AR T %3 & A SCP vectorcall Ppill. 24 ] P14 Python fX A% Hf
WE __call_ W, HA p_cal 28EH, RO E S vectorcall BEECA—F. H 3.122, &E
__call_ ¥#itiERPy TPFLAGS HAVE VECTORCALL WEARNZEH vectorcall {4k .

Aok :

RTBERSPIIR. HRE, Py TPFLAGS_HAVE_VECTORCALL JEARH A BRSHAK. WRE
KW E, WTERS Fvectorcall, IERAMIHH T Pyvectorcall_call ().,

getattrfunc PyTypeObject .tp_getattr

I R SR R S GO P =R

ZTFBCIM . HEPE X, Wixfltp_getattro fRIAF—RE, (HiEZ—4 CFIFHSH
FOREMES, A2 Python “FAFHRXTSE

ok :
Y tp_getattr, tp_getattro

ETBEWMTEMep_getattro figkik: M TFRAMtp getattr fitp_getattro Y NULL
A% TR B R B R I 4K t p_getattr Mltp_getattro,

setattrfunc PyTypeObject .tp_setattr

— AN 1] B R A SE BB AN B3 S M Y R B SR

TTBEI . HERTESN, Mizfltp_setattro fiF—eRE, HEZ 4 CFAHSH
FoRBYES, A Python “FAFHRXTSL .

ok :
H: tp_setattr, tp_setattro

TRTBESWTREMep_setattro frdkR: BT REMYtp _setattr fltp_setattro #h
NULL BHZ FRACE R M B BRIk K tp_setattr flltp_setattro,

PyAsyncMethods *Py TypeObject .tp_as_async

B —MIEN ST C )25 XM awaitable Flasynchronous iterator B3Nt G2 AH 5556 08 7 B it B
ZEFIR . 15257 Async Object Structures | RN »

3.5 FRIEE: AEZ IR N tp_compare fll tp_reserved.
ok :
tp_as_async FEASHMWK, BT ESHFESPRMARK.

reprfunc Py TypeObject .tp_repr

—NSEEL T N ERREL repr () FRREUR TR £
%% HPyobject_Repr () (AR
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PyObject *tp_repr (PyObject *self);

VLB ARk Unicode XP. FERIRINSUL T, WARMU SRl qfef, St
fetf eval () B, PUERAEMERYE, BAIRE—SA MR, MR, WEN Y

EE~¢M'< FFSRFFLA * > SR B SRR Xk 52 i JEAAME I 745 5
Bk :

BBl TR AK

BN

WERARBCEIZ T B, WHRIE] <$s object at sp> XM FAFR, HA ss K& KM A TR,

Sp PPN RT R N A7 .
PyNumberMethods *Py TypeObject .tp_as_number

e — A mEE AR R, K s RS AT X R KB 7B X

DL, Number Object Structures
ok
tp_as_number FEAXWIRK, EIEEHTBIPEAMIR .

PySequenceMethods *Py TypeObject .tp_as_sequence

e — SRR R ET, S RS RATE S EIR R R A B X

DLSequence Object Structures
4ok :
tp_as_sequence FERAXYWIMK, (EFEEH)TFESHEAMAK.

PyMappingMethods *Py TypeObject .tp_as_mapping

1 — ISR R FREE, oS RS AT U PR RAH R T B X
DL Mapping Object Structures

Aok :

tp_as_mapping FBAKYIK, (EFT ST B g gk .
hashfunc PyTypeObject .tp_hash

—ANFRISEIL T N E RS hash () B RREHY T4

HAEM S5Pyobject_Hash () BIAHIE:

FEW S

B SR

B SRy

Py_hash_t tp_hash (PyObject *);

— 1 AR IEH R M EROR ] 4TS A (L e v A AR AR, BB BB — i iR ] -

When this field is not set (and tp_ richcompare is not set), an attempt to take the hash of the object raises

TypeError. This is the same as setting it to PyObject_HashNotImplemented ().

This field can be set explicitly to PyOb ject_HashNot Implemented () 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 tp_hash

slot being set to PyObject_HashNot Implemented().
ok :

Group: tp_hash, tp_richcompare

This field is inherited by subtypes together with tp_richcompare: a subtype inherits both of
tp_richcompareand tp_hash, whenthe subtype’s tp_richcompareand tp_hash are both NULL.

ternaryfunc PyTypeObject.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 ():

12.3. FBWK
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PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs);

Aok :
WP B TR BAK
reprfunc PyTypeObject .tp_str

An optional pointer to a function that implements the built-in operation st r () . (Note that st r 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.

Bk :

PP B TR K .

BRIN:

When this field is not set, PyOb ject_Repr () is called to return a string representation.

getattrofunc Py TypeObject .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.

ok :
Y tp_getattr, tp_getattro

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.

BRik:

PyBaseObject_Type uses PyObject_GenericGetAttr ().
setattrofunc Py TypeObject .tp_setattro

N8 ) BR R A S5 FE N 5 P ) Pl e g

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 :
EH: 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.

BRiA:

PyBaseObject_Type uses PyObject_GenericSetAttr ().
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PyBufferProcs *Py TypeObject .tp_as_buffer
Pointer to an additional structure that contains fields relevant only to objects which implement the buffer in-
terface. These fields are documented in Buffer Object Structures.

Pk :
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; oth-
ers 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_traverseand 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?

Bik:
PyBaseObject_Type {fiff] Py_ TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE,
(DA{ALH

HEE ST AN RS ATAGE | s BT BT OR BRI Mitp flags FEIMH.
FPyType_HasFeature () 52— PRBF—NEVME p M f, R tp—>tp_flags & f &
FEWSE (=418

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 (). Inthis case, the ob_ t ype field of its instances is considered a reference
to the type, and the type object is INCREFed when a new instance is created, and DECREFed when
an instance is destroyed (this does not apply to instances of subtypes; only the type referenced by the
instance’s ob_type gets INCREFed or DECREF’ed).

Aok :
777

Py_TPFLAGS_BASETYPE

20 AT AR S — AN ST A R S T I F R O R R . A SR HUR R T e,
RO T F2RAUE (2T Java Hf) final” 35) .

ok :
777
Py_TPFLAGS_READY
YA G Py Type_Ready () $5EA L BIMLEZ AR - B 0
ok :
7?77
Py_TPFLAGS_READYING
M pyType_Ready () ALTEWIIRAL IS BN G AR i i LURP ORI
ok :

777
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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 1%
% %R F AF 53R k3894, This bit also implies that the GC-related fields tp_traverse and
tp_clear are present in the type object.

Aok :
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

The Py_TPFLAGS_HAVE_GC flag bit is inherited together with the tp_traverseand 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.

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
tometh (obj, *args, **kwds).

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 tem-
porary “bound method” object for obj .meth.

3.8 B HE.
Aok :

This flag is never inherited by types without the Py TPFLAGS TMMUTABLETYPE flag set. For exten-
sion 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 Hriite.
ok :

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 iR fE.
Aok :

This flag is inherited unless the tp_weaklistoffset field is set in a superclass.
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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.

3.12 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

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_flags
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
YRR tp_finalize ML S BCEX AN HURFAL
3.4 BN RE.
3.8 A B I MR A R B, O R AR & BUE R B A MR P B R AT
Frtp_finalize fH{V,

Py_TPFLAGS_HAVE_VECTORCALL
MRS T vectorcall 13 By SR EIX N R, WS tp_vectorcall offset T f#H.

4ok :

WERAK T tp_call WA SBRRX A R

3.9 B e

TE 3.12 K ¥ 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

AAIAE AR G B I AR A ToA e Bl e

PyType_Ready () & BalXf# A& X2 W H XN HEAR .

4ok :

XA AR AR

3.10 B HE.
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Py_TPFLAGS_DISALLOW_INSTANTIATION
ASVFAE RSB Fftp_new B NULL I AASAERB TP QI __new_ ##.

XA FERR S AE R @R R A B E, MAREZ F. B, & %0 LE %38
HPyType_Ready () Z HiRHE .

The flag is set automatically on static types if tp_base is NULL or §PyBaseObject_Type and
tp_new is NULL.

Aok :

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).

il AR LA SO — R AVF LB 128 (BIANRS T abstract base class), &7 F)
BUiEhR . BACIMOEE , iktp new HXFRAH.

3.10 Frhi T e
Py_TPFLAGS_MAPPING

This bit indicates that instances of the class may match mapping patterns when used as the subject of a
match block. It is automatically set when registering or subclassing collections.abc.Mapping,
and unset when registering collections.abc.Sequence.

i1l 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.
SU:

PEP 634 —— 254 QS Ed : #E7E
3.10 #r R PrdE.
Py_TPFLAGS_SEQUENCE

This bit indicates that instances of the class may match sequence patterns when used as the subject
of a match 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.
5 U

PEP 634 — £S5t (LAITRS . B

3.10 R HhfiE.

Py_TPFLAGS_VALID_VERSION_TAG
Internal. Do not set or unset this flag. To indicate that a class has changed call Py Type_Modified ()

M. 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
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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.
Aok :
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);

R

More information about Python’s garbage collection scheme can be found in section 1 % % & A ¥ 314
3 IR EDIK.

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typical imple-
mentation of a tp_ t raverse function simply calls Py_ VISIT () on each of the instance’s members that
are Python objects that the instance owns. For example, this is function local_traverse () from the
__thread extension module:

static int
local_traverse (localobject *self, visitproc visit, woid *arg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return O;

Note that Py VISTIT () is called only on those members that can participate in reference cycles. Although
there is also a self->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.

#% fo: 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 via the
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 parametersto Local_traverse () tohave 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 Jit B P 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.

Aok :
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
flagbit, tp_traverse,and tp_clear areall inherited from the base type if they are all zero in the subtype.
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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 t p_ clear function. For example, the tuple type does not imple-
ment a tp_clear function, because it’s possible to prove that no reference cycle can be composed entirely
of tuples. Therefore the t p_ 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:

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 con-
tained 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 im-
portant 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
counting 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
objects 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 t o_dea 1 1oc function to invoke
tp_clear.

More information about Python’s garbage collection scheme can be found in section 4 %} % & 7 & 31 1
IR e

Pk :
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 Py TypeObject .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.
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The following constants are defined to be used as the third argument for tp_richcompare and for
PyObject_RichCompare ():

e XtER

<
Py LT

<=
Py_LE
Py_EQ o

! —
Py_NE

>
Py_GT

>=
Py_GE

TE XA @R T AR 5 5 i R ek )
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 PyObject_RichCompare ().

The returned value is a new strong reference.
On error, sets an exception and returns NULL from the function.
3.7 B sE.

4ok :

Group: tp_hash, tp_richcompare

This field is inherited by subtypes together with tp_hash: a subtype inherits tp_richcompare and
tp_hash when the subtype’s tp_richcompare and tp_hash are both NULL.

BRI
PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. How-
ever, if only t p_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_WEAKREE 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_CleariWeakRefs () and the PyWeakref_* functions. The instance structure needs to
include a field of type PyObject* which is initialized to NULL.

Do not confuse this field with £ p_weak 11 st; 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.

MoK :
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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

— ARG 1 PR A FE E, % R BOR [BIX G2 fiterator . B FIAFAE L S W% 2E R S Hiterable
RYE P IAE BAT BERR R DL R R AT e AT AU 0) -

This function has the same signature as PyOb ject_GetIter ():

PyObject *tp_iter (PyObject *self);

Aok :
BBt FRBAK

iternextfunc PyTypeObject .tp_iternext

AT 1 R B R e, R BOR [Bliterator HTR—I. KA A

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 ter 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 :
B TR BAK .

struct PyMethodDef *PyTypeObject .tp_methods

An optional pointer to a static NULL-terminated array of PyMethodDef structures, declaring regular meth-
ods 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.

Aok :

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
members (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).

struct PyGetSetDef *PyTypeObject .tp_getset

An optional pointer to a static NULL-terminated array of PyGet SetDef 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 t p_ dict below) containing a getset
descriptor.
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Aok :
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.

£41:: 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, t p_base should be set in the extension module’s init function.

MoK :
This field is not inherited by subtypes (obviously).
BRIN:
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.

JE 3.12 JiR B i 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.

MoK :

This field is not inherited by subtypes (though the attributes defined in here are inherited through a different
mechanism).

Rl

If this field is NULL, Py Type_Ready () will assign a new dictionary to it.

#ge M. Itis not safe to use PyDict_SetItem () on or otherwise modify t p_dict with the dictionary
C-APIL

descrgetfunc PyTypeObject .tp_descr_get
An optional pointer to a "descriptor get” function.

B A 24

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Mok -
T Bt FRBGK
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descrsetfunc PyTypeObject .tp_descr_set

An optional pointer to a function for setting and deleting a descriptor’s value.

PR 2244

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

The value argument is set to NULL to delete the value.
Aok :
WP 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
contains 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_di ct; 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
memory 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.
Pk :

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 then no __dict__ gets created for instances.

If the Py TPFLAGS MANAGED_DICTbitissetinthe tp_dict field, then tp_dictoffset will be set
to —1, to indicate that it is unsafe to use this field.

initproc PyTypeObject .tp_init

An optional pointer to an instance initialization function.

This function corresponds to the __init__ () method of classes. Like __init__ (), it is possible to
create an instance without calling __init__ (), and it is possible to reinitialize an instance by calling its
__init__ () method again.

B A 2 4

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_1init function is called; if tp_new
returns an instance of a subtype of the original type, the subtype’s tp_init is called.

SINEHRIE] O, KAEESREBINRE -1 7R FiR B — 5% . and sets an exception on error.
ok :
B TR
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BRiN:

X T S S A SR UL T BB BOAEL.
allocfunc PyTypeObject .tp_alloc

8 i) — >S9 53T B AR ) T e

BREY 2544

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

Aok :
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 set to PyType GenericAlloc (), to force a standard heap
allocation strategy.

For static subtypes, PyBaseObject_Typeuses PyType_ GenericAlloc (). Thatisthe recommended
value for all statically defined types.

newfunc PyTypeObject .tp_new

An optional pointer to an instance creation function.

ERA GRSk

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.

Set the Py TPFLAGS _DISALLOW_INSTANTIATION flag to disallow creating instances of the type in
Python.

Aok :

This field is inherited by subtypes, except it is not inherited by stafic types whose tp_base is NULL or
&PyBaseObject_Type.

BRIN:

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.

Jfreefunc 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 ().
Aok :
This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a class statement)

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.
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For static subtypes, PyBaseObject_Type uses PyObject_Del ().

inquiry PyTypeObject .tp_is_ge

TG 1 I IS A 4 R R R

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 tp_ f1ags field, and check the Py TPFLAGS HAVE_GC flag bit. But some
types have a mixture of statically and dynamically allocated instances, and the statically allocated instances are
not collectible. Such types should define this function; it should return 1 for a collectible instance, and O for a
non-collectible instance. The signature is:

int tp_is_gc(PyObject *self);

(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 :
T BT RBGR.
BRIN:

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 typeis 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.

% fi:: 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 FBASPAK.

PyObject *PyTypeObject .tp_mro

AL R TR BT, DASBUAR G TT IR LA object MENETH, B I ik b IUT .

This field should be set to NULL and treated as read-only. Python will fill itin when the typeis initialized.
Aok :

BAFEASHIR; Rl Py Type_Ready () THHRHIHY.

PyObject *PyTypeObject .tp_cache

WA o ALY .
ok :
XA FBN AR

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 iR ¥ For some types, this field does not hold a valid PyObject*. The type was changed to
void* to indicate this.

Aok :
X FBA SR
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PyObject *PyTypeObject .tp_weaklist
Weak reference list head, for weak references to this type object. Not inherited. Internal use only.

F£ 3.12 Jix PR 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.

B
B FER S P

destructor PyTypeObject .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.

Mok :
XN FEA S
destructor PyTypeObject.tp_£finalize
An optional pointer to an instance finalization function. Its signature is:

void tp_finalize (PyObject *self);

If tp_finalizeis set, 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:

static void
local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch(&error_type, &error_value, &error_traceback);

VA V4

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

Also, note that, in a garbage collected Python, t p_deal1oc 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 TR AK
3.4 B fE.

TE 3.8 iR H i Before version 3.8 it was necessary to set the Py TPFLAGS_HAVE_FINALIZE flags bit in
order for this field to be used. This is no longer required.

S
”Safe object finalization” (PEP 442)
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vectorcallfunc Py TypeObject .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.

Bk :
REATFEA SR .
3.9 Fiihae: GEXATFEB 3.8 AIMAAE, (H2M 3.9 THABLAM)

unsigned char Py TypeOb ject .tp_watched
Internal. Do not use.

3.12 i HE.

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 Py TypeOb 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 HEJEHR

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 4 5 ¥+ 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;

Q)
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binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc

inquiry nb_.
unaryfunc nb_invert;

unaryfunc nb_absolute;

bool;

nb_1lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

nb_inplace_lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;
nb_inplace_true_divide;

unaryfunc nb_index;

nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

#&{¥: 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.

% 1E: The nb_reserved field should always be NULL. It was previously called nb_1ong, and was re-
named 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 PyNumberMethods .nb_power

unaryfunc PyNumberMethods.nb_negative

unaryfunc PyNumberMethods.nb_positive

12.4. Number Object Structures
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unaryfunc PyNumberMethods.nb_absolute

inquiry PyNumberMethods .nb_bool

unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

binaryfunc PyNumberMet hods

unaryfunc PyNumberMethods.

nb_invert
.nb_1lshift
.nb_rshift
.nb_and
.nb_xor
.nb_or

nb_int

void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMet hods

binaryfunc PyNumberMethods

nb_float
.nb_inplace_add
.nb_inplace_subtract
.nb_inplace_multiply

.nb_inplace_remainder

ternaryfunc PyNumberMethods.nb_inplace_power

binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMet hods
binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods

binaryfunc PyNumberMet hods

unaryfunc PyNumberMethods.

binaryfunc PyNumberMethods

binaryfunc PyNumberMethods

.nb_inplace_1lshift
.nb_inplace_rshift
.nb_inplace_and
.nb_inplace_xor
.nb_inplace_or
.nb_floor_divide
nb_true_divide
.nb_inplace_floor_divide
.nb_inplace_true_divide
nb_index
.nb_matrix_multiply

.nb_inplace_matrix_multiply
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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.

binaryfunc PyMappingMethods.mp_subscript
This function is used by PyObject_GetItem() and PySequence_GetSlice (), and has the same
signature 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 is used 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 sg_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 sqg_Iengthslotis 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

%R ikpySequence_Contains () I EAMFENZES . HAEA ] DAVRREA NULL, 7EIE
[T PySequence_Contains () R Ji%75) H 23 8] — N UERL .

12.5. Mapping Object Structures 269



The Python/C API, %% 3.12.0rc3

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.

ssizeargfunc PySequenceMethods.sq_inplace_repeat

This function is used by PySequence_ InPlaceRepeat () 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—>o0b .
(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—>obj to a new reference
to itself.

» Redirect: The buffer request is redirected to the root object of the tree. Here, view—>obj 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_bu f fer structure belongs to the exporter and must remain valid until there
are no consumers left. format, shape, strides, suboffsets and 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);

270
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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.
(2) If the counter is 0, free all memory associated with view.

The exporter MUST use the i nt e rna 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->obj, 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 BRI HE.
type PyAsyncMethods

This structure holds pointers to the functions required to implement awaitable and asynchronous iterator ob-
jects.

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);

1R [0 St G2 A Ryiterator, Bt H S TPy Tter_Check () Wbk M] 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);
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See PyIter_Send () for details. This slot may be set to NULL.

3.10 HiH I HE.

12.9 Slot Type typedefs

typedef PyObject *(*alloefunc)(PyTypeObject *cls, Py_ssize_t nitems)
Fart of the Stable ABI. The purpose of this function is to separate memory allocation from memory initial-
ization. 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_1itemsizeisnon-zero, the object’s ob_ size field should be initialized to nitems and the length of the al-
located memory block should be tp_basicsize + nitems*tp_itemsize, rounded up to a multiple
of sizeof (void¥*) ;otherwise, nitems is not used and the length of the block should be tp_basicsize.

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*)
Z N tp_free,

typedef PyObject *(*newfunc)(PyObject*, PyObject*, PyObject™*)
Part of the Stable ABL. %L, tp_new.,

typedef int (*initproc)(PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. Z: )L tp_init,

typedef PyObject *(*reprfunc)(PyObject*)
Part of the Stable ABL. £l tp_repr,

typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
Part of the Stable ABL & [8] X 5 45 & JE 1 (A {H «

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 ABI. & [0] X} 52 8 & J& P (R4
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.

Z N tp_setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. % Jltp_descr_get.,
typedef int (*descrset func)(PyObject*, PyObject*, PyObject™*)
Part of the Stable ABL. & jltp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
Part of the Stable ABI. Z: .t p_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
Part of the Stable ABL. & tp_richcompare,
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typedef PyObject *(*getiterfunc)(PyObject*)
Part of the Stable ABL. & Jltp_iter,

typedef PyObject *(*iternext func)(PyObject*)
Part of the Stable ABL. £, 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**)
Zam_send,

typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject™*)
Part of the Stable ABI.

typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
Fart of the Stable ABL

typedef int (*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
Part of the Stable ABI.

typedef int (*objobjproc)(PyObject*, PyObject*)
Fart of the Stable ABL

typedef int (*objobjargproc)(PyObject*, PyObject*, PyObject*)
Part of the Stable ABI.

12.10 #¥

R 22 Python J7 i AR ARG, JLh EAE T AE BRI M T . A R0 T 4 AR
bl BRI £, SLEE B AR B, 51 defining-new-types il new-types-topics.

AR R

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi
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YRATREIE 2 B3 S BRI A (AR BB IR ALY (3512 7E CPython AR FEH)

static PyTypeObject MyObject_Type =
PyVarObject_HEAD_INIT (NULL, O0)
"mymod.MyObject",
sizeof (MyObject),

4
destructor)myobj_dealloc,

14
reprfunc)myobj_repr,

PyDoc_STR("My objects"),

~

~

~

~

~

~

~

~

~

~

~

~

~

~

O O O O O OO OO0 oo oo oo
~

~

myobj_new,

bi

{

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/x—
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

tp_name

*/

tp_basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall_offset
tp_getattr */
tp_setattr */
tp_as_async */
tp_repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset
tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */

*/

tp_dict

*/

tp_descr_get
tp_descr_set
tp_dictoffset

*/
*/
*/

tp_init

*/

tp_alloc */
tp_new */

*/

—ANSCFRETIH . S TIRIG AE R AL

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type =
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize =
.tp_doc =
.tp_flags = Py_TPFLAGS_DEFAULT
Py_TPFLAGS_HAVE_GC |

.tp_new = myobj_new,
.tp_traverse =
.tp_clear =
.tp_alloc = PyType_GenericNew,
.tp_dealloc =

{

sizeof (MyObject),
PyDoc_STR("My objects"),

Py_TPFLAGS_BASETYPE |

Py_TPFLAGS_MANAGED_DICT |
Py_TPFLAGS_MANAGED_WEAKREF,

(traverseproc)myobj_traverse,
(inquiry)myobj_clear,

(destructor)myobij_dealloc,

(FOAkED)
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(£ L£50)

.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,
bi

A str subclass that cannot be subclassed and cannot be called to create instances (e.g. uses a separate factory func)
using Py TPFLAGS_DISALLOW_INSTANTIATION flag:

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,
bi

e T BRI R S 5 2 R

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",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

1211 {EX RSB TFRBEIA LR B

Python X EFE | FISEIRAGIN 5 I T “288n” MR MRy, HRRMAISN R it HE
BX G ARAFITEXRITIIR R, SE RO T (B sl 78 ) S DIR2EEL, A
2 AR A A R S

TAHE - DRESRE, BEXN LR Wep_flags 5 B W W 8 ¥§Py_TPFLAGS_HAVE_GC Ff # fit —
Atp_traverse ACPRAINARISERIL . NS ZBTRSLRZ AR, WAL cp clear FSERL,

Py_TPFLAGS_HAVE_GC B | WHREG AR QAT & MAL LB N A7 L, F3GE
0P FiiWIES AOUE
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BRI 35 SR AL AT A AR -

1. XS NAEFHEH PyOobject GC_New B{PyObject_GC_NewVar F4AHD.

2. WAL T A T RE AL S A AR S I F B, BRI PyObject GC_Track () .
[FIRERY, XTSRRI LA A 2 F -

L ES R E AR T BN, WA Pyobject _GC_UnTrack () .

2. W PyObject _GC_Del () BT PIAT

g R AR T Py_TPFLAGS_HAVE_GC, W|'E 22 /fsLM % />4 tp_traverse
AR ER S AR ok B AN s AN 2 AN .

Y ] MPyType_Ready() 3¢ # K S ) 8 W A &% K %% M API
WPy Type_FromSpecWithBases () B{PyType_FromSpec() W f# B #% % B8 30 H
Fitp_flags, tp_traverse fltp_clear FB, WIRIZKBZ LK B 5B T 7 3% 1] 1L
BRI HAZ T2 SR 3EPy_ TPFLAGS _HAVE_GC HEARIITE .

PyObject_GC_New (TYPE, typeobj)

KUTF Pyobject_New (HEMTE T Py_TPFLAGS_HAVE_GC JEFRA XTI
PyObject_GC_NewVar (TYPE, typeobj, size)

5pyobject NewVar R{HE HFRE TPy _TPFLAGS HAVE_ GC HEARHIA IS4,
PyObject *PyUnstable_Object_GC_NewWithExtraData (PyTypeObject *type, size_t extra_size)

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

Hpyobject GC_New RMHETEN R A R/ extra_size N7 (fEtp_basicsize fRisE
Ib). Brpython X H ATk Ab, AHCINAFRAIIGIE N ZE .

FEEANERHR-R S X R B, (HAE A L R WA 2 i Python SR

el WREBE RO A HERRE W DR AE S 191 2 S O B BN B AR AL i) i R i o 240 TE W] AR 4K
EHTFE, EENHPyvarobject fltp_itemsize,

3.12 R Eh e
TYPE *PyObject_GC_Resize (TYPE, PyVarObject *op, Py ssize_t newsize)

HHEHEPyObject NewVar FiirBiXt G MR /N IR [ S /NG X0 G Bl 7 26 IR 3 [1] NUT.L
op WA G ALK [ R B

void PyObject_GC_Track (PyObject *op)

Part of the Stable ABL X5 op A B B3 [ SR ERERM A AR X R A o 0 AR M SC R R b A0 20
PREFAR, PR e o BETEAE TR T ARz AT . Etp_traverse SAEBIRTHIPNTA B AL
Ji, WAZTCR LR R, A AR 3 R IO ) (O

int PyObject_IS_GC (PyObject *obj)
TSRS RSP T B A SO B AR AE, IR [ 0
TSR ML ER KGR ] O MR TeyR A AR [l i B

int PyObject_GC_IsTracked (PyObject *op)

Part of the Stable ABI since version 3.9. 3 op W HIZETSEH T GC Pl H. op H B 1F 9B U a8
BEELRE 1, FHERE 0,

XL F Python %Y gc.is_tracked () »
3.9 HR ke
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int PyObject_GC_IsFinalized (PyObject *op)

Part of the Stable ABI since version 3.9. T3 op XIGHIZETISZI T GC M H. op B E 9B Rl gs £
ZEMR A1, FHERE] O,

2T Python FRi%{ gc.is_finalized ().
39 %ﬁﬁﬁiﬂ At
void PyObject_GC_Del (void *op)
Part of the Stable ABL. {fi[HPyObject_GC_New BiPyObject_GC_NewVar REIrBLLE X T4 M N AT«
void PyObject_GC_UnTrack (void *op)

Part of the Stable ABL M [M| Ui 23 IR B2 2 2R X R LA AR op XP 5L, R T AYEIL AT 5 R
W Pyobject_GC_Track () PAXFHM I B9 IR Bt R G . BElES (tp_dealloc AjtR) W24
fEtp_traverse AT AT BER R Fil R AT 508 FH L R AL

TE 3.8 UHEPL: _PyObject_GC_TRACK () fll _PyObject_GC_UNTRACK () ZEMAH C API Fj.
tp_traverse ALBREN AN KRB R EUE S .
typedef int (*visitproc)(PyObject *object, void *arg)

Part of the Stable ABL {45 tp_traverse AbPREGTT R BRELIZEEL . object J& 2545 W 75 B T 1 —
MSES kkﬁ/\ﬁ/ Xff? tp_traverse QLB arg . Python A%l H 24177 1) 2 bR AL IR 24
SUHRBERAGI , ATFE P BATE 5172 R

tp_traverse ACFHAMNE DA R RE
typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)

Part of the Stable ABL T 2548 X4 1703 7 BR B & I SEBL NS self BT 3 & A% 5 08
visit PREL, visit E’Jﬁ/ﬁjﬂﬁ)f@/‘ﬁ%%ﬂ%é’\iﬂﬁf? () arg (B visit BRI H N AT P NULL X540k
RZHL W visie iR [ AESAE,  WZAE Y. 248 57 BIaR ]

N T it _traverse ALFAYSEHEL, Python $Efit 7 —Ary vIsIT() F. HBEMWXANTZE, B
Wep traverse IEEG K visit Fl arg .

void Py_VISIT (PyObject *0)

W o A NULL, W] visit [0V R KL, S E o F arge IR visit 3R [0l — SRR, MR [
HMH. HREZ)G, tp_traverse SEBARFHIILAUIT:

static int

my_traverse (Noddy *self, visitproc visit, woid *arqg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

tp_clear AbPRRRJFWAAUN inquiry FE8L, WRXIZ R AIAE N)2h NULL,
typedef int (*inquiry)(PyObject *self)

Part of the Stable ABL %#FEU@H%I%E’J%I% AR QA G R, PO AT R
BEELHE R IEIAG . R R, N RAEH M7 5 A AR (R REX 5 A
FHPy_DECREF() T o ABIR A 2 RAEE IS | Hh i Jﬂzﬁﬁé?ﬁiﬁ]ﬁ%o
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12.11.1 =GR B RS RE

XA C-APT AT AT BR BT T4 il B3 M )iz 4T
Py_ssize_t PyGC_Collect (void)

Part of the Stable ABL U758 &YKL, WEREAR MU CH IS . (IR gc. collect ()
KTFMHPITE )

3 (8] 2 TS + JEVR RSO AN T ERIBON G i Bl SR BEIR Rl 2 i A T s S AE A T I, )7 B
R 0. FESIR MY E] A A R B IR SIS sys . unraisablehook. BEBAIASGIK A .

int PyGC_Enable (void)

Part of the Stable ABI since version 3.10. J& B Bl EE: 25T gc.enable () . R BEIZ BIFRIRES,
0 MEEHT 1 MEH .

3.10 Fril e
int PyGC_Disable (void)

Part of the Stable ABI since version 3.10. 25 5% U Es : T ge.disable () . REIZHIFPIRES,
0 A 1 AR .

3.10 i P fie.
int PyGC_IsEnabled (void)

Part of the Stable ABI since version 3.10. ZEifi3% MIKESFLIRES: BT ge.isenabled () . IR[H]2Y4
IR, O HZEHm 1 E .

3.10 F R TIfE.
12.11.2 ZighiigER SR A

% C-APLAL T DR £ 1N T Al R s 5
void PyUnstable_GC_VisitObjects (gcvisitobjects_t callback, void *arg)

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

TEASTRIG B SR GC MR G st T It callback. arg SWte 45 A callback (4R -

BN WSRO B (BGY) 2Bl T AT R AR E L

B A e AT IR o 7E [l 2 X tbia AT [T 8-S EIOR E SCAT8, BNk 5 1)
[ — X G SE AT

3.12 B HRIBE.
typedef int (*gevisitobjects_t)(PyObject *object, void *arg)

B % #iPyUnstable GC_VisitObjects() W i 1 & B B W K M. ag 5 £ 4
PyUnstable_GC_VisitObjects FJ arg #l[A. &[] 0 PAZkZE A0, & 1 DAFE IR IE MR,
H AR [BME H ok A B R IR [BUE (] HARE A T R 2 R X .

3.12 B HE.
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API| 0 AB| fR AR E 18

CPython 7E N 7% th B Fg A . R T gabE - RAAAS , AN i@ fri i R4 .
WS C API #9357 v BRI APT AT ABI B2
PY_MAJOR_VERSION
3(3.4.1a2 HRIE—ED.
PY_MINOR_VERSION
4(3.4.1a2 PRYE D).
PY_MICRO_VERSION
1(3.4.1a2 PEE=BIHEEF).
PY_RELEASE_LEVEL

a(3.4.1a2 W5 3 BRI FHE) . A HEN 0xA Rl alpha, 0xB H[J beta, 0xC H[l release candidate 5§ 0xF HfI
final ,

PY RELEASE_SERIAL
2 (3.4.1a2 WYREBEEFE) . FHEREL KM
PY_VERSION_HEX
Hht Ry B REEOIE 2 Python HUAS:-.
TS JZH AR B AT T # AR 5 ORI 1 32 LRI B - AL FE R AR B

FP i (KWFTEF) | 85 3.4.1a2 HIfE
1 1-8 PY_MAJOR_VERSION 0x03
2 9-16 PY_MINOR_VERSION 0x04
3 17-24 PY_MICRO_VERSION 0x01
4 25-28 PY_RELEASE_LEVEL 0xA
29-32 PY_ RELEASE_SERIAL 0x2

XAE 3. 4. 1a2 BRI A S 0x030401a2 1 3.10.0 B iEfl iR A 5 0x030a00£0,
T4 @Zﬁttiﬁt B4 #1f PY VERSION_HEX >= ...,
BRASE ] EE 75 Py Version REL.
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const unsigned long Py_Version

Part of the Stable ABI since version 3.11. Python =17 H A5 RIS AE — B EF, FrAKEK
5PY_VERSION_HEX MR X3 THEIZAT I ) Python A

3.1 Bk sE.
F A 25 1 280 AE Include/patchlevel.h,
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https://github.com/python/cpython/tree/3.12/Include/patchlevel.h

APPENDIX A

RIEXFERE

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | fig i F ARyt i fefE 5L B .

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
WA * [iterable B TCRBAE A . 2EBIKRUL, 3 F1 5 FELA M S JE T A8 S 4

281


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

The Python/C API, %% 3.12.0rc3

complex (3, D5)
complex (* (3, 5))

B SR A TR RIS R, A RTINS L calls — 47, MU, AE T2k
AR FIR— B S O 2 WA B 2 R

7 & Wparameter REFZEH , H ST ZHGESHIXAAL PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
__aexit__ () FEEX async with i) IEITEES. B PEP 492 5] A,

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & XMW HRERERAHLL, AFRZAFETEAE vield RIXA P4 — RS FHE asyne for
PEER S FH A

AR 3 2 4 0 A e bR AR, (BRSNS DL T W] RE 4R - & A&
FIREME L, T EPRARE G 3

SRR LA avait FAREK asyne for M async with .
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

WXt )@ Fasynchronous iterator, 24 H __anext_ () JF¥EE B2 R B —A 0] EE R0 SR P T
S A AR R R BUA B T —A> yield Fikx.

FAS yield SIGHTRHELARE, RS HIACEPIPRGS (IR RAERR ay 1540)) . 241 5+
B A RBEERSBMEN __anext_ () FHREIAGHAM TSRS G BIKE R, B MBI E Y SE
P} 47. 21 PEP 492 #1 PEP 525,

asynchronous iterable -- 3 WA % AT DAFE async for i/ i IR L. AT E 1)
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52B3% 08 — N SE W T __aiter_ () M __anext_ () H¥EW X L.
__anext__ () MWWk El—Aawaitable ¥} 4%:, async for &b FHE BN __anext_ ()
Ty ¥EFTR B SRR BN 5[ & —A> stopAsyncIteration . H PEP 492 5] A,

attribute -- JEY: SCHCE| N RPME, EHE SIS LB ARG . 200, WS 0 BF
JEM a MW PAR o.a k5 HE.

WERRRACVE, RERWE LN identifiers (Y IEAR A TR AE— DRI R B Z AT LAY, 40 fd
setattr (). XFERYBIERTCEM S5 Rk =0k TR, M2t getattr () RIREL

awaitable -- WAFREX 4 —NAITE await FAA P AMXTS . W RAE coroutine 2 HAT __await__ ()
TIERIN G . S0, PEP 492,

BDFL “& 5 {-z&h#E" WP 45, B Guido van Rossum, Python (A3 .

binary file -- —3FHISCIE file object REMG LS F 7 Kb o “HERISCHR B R A BRI (Teb,
"wb' or 'rb+") FTHH M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Fl gzip.GzipFile fJSLH,

7S Wiext file T RAEBTES str WRIYSTIR S

borrowed reference -- fff A 5|/l 7£ Python [¥) C APL H, fEHGIH 235 —Mx L5 M, iz 240
HAFAZGI . WX R BN B AS B — B F8 . Bilan, Bk mliiess T AR X 4 1
55— strong reference 55 E o

WeAZtEborrowed reference Tl Py_INCREF () PARFEIFE IS Rystrong reference, [RAER24%N5
TR AL NG — R Z Al . Py NewRef () BRECTT AR R B — B i strong

reference,

bytes-like object -- ‘P15 xt % %42 o v H ELEE S C-contiguous Fm x4, XAFETA bytes.
bytearray fll array.array ¥4, PARIFLZEHE nemoryview X4, FHRINRLEZFH
PERIEPEEAE P XS E R RE RS . PR B SO DA Gl S B R A S
FE SR TR TR AR ) I RIR . RPN S SRS R R TS AT ISR . AIAR G
S0 FEHE bytearray DA bytearray H) memoryview, HAMBAEE K — IR EBHRAEHT A
RN G (0 HAEFEAT N A) s XA R A T4 4E bytes PAK bytes ¥4 M) memoryview,

9

%
?‘,ﬁ

SR E. WERFEHE

o
T
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bytecode -- {5ty Python J5{URS 2741 74785, HJl CPython fi# Rk o171 Python A2 )7 1) P AUAD .
FHMIERGAAAE pyc S, X “UCRAT IR — SCPFRPE BE SR (AT A 2000 I8 58 24 15
TR ) o XA T AE E B AT T R AT LSS B ) virual machine 2 Lo 5 RN
Python FEIIAL_ LR 7S A—Ed@ ], A -—ERELEA ] Python A A% .

TR FIFRATLAE dis BLRE) SRR &R

callable -- Wl PJIIREER AT A G nl ABAT TR s R &, AT REME i — 4S8 (B Wargument),
B PA R Tk

callable (argumentl, argument2, argumentN)

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFEMEHIHET
CIR)EROE

callback -- [ —AME RS04 A DA PATE A K 5 5~ B 209t FH B 1 (51 R e 4
cdass -- J& R FE O GEN . 28 S S AR A SE B A TR E IR e o
class variable -- QR348 40 eI g AR &, I HAUSRAE SR )29 B (M @ FE 20 326 B 20 .

complex number -- 538 X ELHARGNY SR, Hoh e B B R R A S RS A
HERCR ERCRAE (-1 WP iR) msefill, W efes 5 1, FE TS5 §. Python N
TMERA S, RATARARCT 3G BMA A 3 A%, Bl 3+15. IR math Fibk
PR GAR ZRURAS, i cmath, AR — A B S SRR . WERAR G
A, BMENEILTF A,

context manager -- | FSCFBIES 7E with (B4, #idE X __enter_ () fl _exit__ () Hik
KA FRBARSHINT S . 20 PEP 343,

context variable -- | F S0 & —FRIEH TR R LT SCo] LR AR BER A . X LT AELAL R
TERE PR AT AR T DA REI A . Aad, X B RS ESRYE, — M T&RE T iES
HZA LR, BRSO RER) R AR I K G5 P AR TiBE: . 20 contextvars.

contiguous -- ¥E&; —ANEP IR C i& 428 Fortran % 4SO\ i TELE . B4EZ b2 C 1 Fortran
LR . FE—YEEdl s, FrA 4% H Ah07E NAE A U AH SR HBHES , R IR B RS T .
LY C-IESHA R, 44 NAFHEHES B ) B — &R 5 1 A 2% B Il el . {H27E Fortran
S 2 5 — AR5 el

coroutine - Pf HhAE e T BIRERY B — BB . TBIRE AT DAERE— RdE AFFAE S — RGB o PRI ml DA
T ZAREM S LA IBANKIZ . BN asyne def ifAR%EH . S PEP 492,

coroutine function -- PpFEFEL 1% [Bl—A>coroutine ST R . PMEREA]ET asyne def iBAIEE X,
FETREfI S await, async for fll async with R85, XM EH PEP 492 5] A,

CPython Python LB HITESLIL, E python.org | & ffi. "CPython” —i] ] T-7E W BRI M SE R 5 1
5L BB 4N Jython B IronPython £ X 1

decorator -- 3N IR FE R 5 — AN REU R EL, WE T Qurapper IEETE AR TRECS . B
2R LG40 FE classmethod () fl staticmethod ().

PMARER FUE IR, DU AR B0E SR S ESe 45

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FIAERORR S MG T2, Hl R AR . A7 R BT AT 2 0L R BIUE SOR 258 LR SC
EE

descriptor -- #iiB%F F(TEX T __get__ (), _set__ () M __delete_ () FEMXR. X—1KE
PENHRAR I, ERRRRIEF T e R A g . EE IR, M a.b AR, E
SR B IER S AE o BZEF IR B A TN b IR, (HUR b2 Mibdy, WS RY
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AR AR T i o BRARA 2R A &2 B2 KB Python Ry SCHE, [H NI VA2 EE SR MY BEAL,
CARRE. A JRIE. BIE. BESTE AL R T T 454

A KB IRNE Z (5, S descriptors B {1 fii e »

dictionary -- “y8t — A SCHEA , H AT B BRI B A N (e . BT DURATATHA __hash__ () Fll
_eq__ () HERINIS . I Perl &5 FPHRA hash,

dictionary comprehension -- “plLifi: 35X Ab A>T SRR i BT A B0 43 OT B I IR B G R I —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—7HEn F{E n **
2 HYMLE A BF FL . Z: 1L comprehensions

dictionary view -- ‘MK M dict.keys (), dict.values () fl dict.items () iR BIAXTERIEFR N
FHALE . AL T FHAH W — S E, X ERE SIS, RS s . 2
P F AR E RS Ao B IER S, AT 1ist (dictview) . B dict-views.,

docstring -- SRS FRFH {EN2E. RBEBLER Z ISR — AU B A 8 (e . EAEUS AT
P2, (HSPRERTRBIF A FMESR . sREEERE) __doc__ J@MkH. T en T
PN, DR X AT TSR A B o7

duck-typing -- & F-RH J5—FaRERENEE , B AREER RIS RACkE L2 R A EMmZED, m
T HBE A Sy EsUENE (“RRERGN T, ERBEN T, IBAaEERENT.”) BT
SR ERE O AR 2, BT BRI el R 2 SRR T RIS WY R
type () B isinstance () fill. ((HEAERRG-F-28AUn] DA A 48 208 & fE b 7e. ) MIERESR
Fl hasattr () KB EEAFP Hift.

EAFP  SRIFURHCRIFR D) WIS . XA Python 7 F AR 4 55 XUk 2 i T 75 14 S ol S 1 A7
TE, AR E SR R o TR 3 Tt Rk XA R4 s sk R K s ) try Ml except 184). T
HANXF A NLZ P LBYL WA, & WF C i 2 HAiE S .

expression -- F&3E R PR FAMEMIBELIC. Ha)iiil, —PFRERRFLCZMINFEE. &
R BRI . BB R BOH IR, EATREE SR —AME. 52 HAMES A, HE
Efﬁ;fé%ﬁ@#%ﬁ%%iﬁﬁo IFHEARER I VER B W statement, 1IN while., WRIEWZJET1EH)
[E| ===

extension module -- " JEEIH DA C 5 C++ 4 5 1AL, (ff] Python [) C API 5% 515 F 100 A F AR
AT L

f-string -- f-F4F VA £ B F BRI EA R FIEEE RN AR B AL AT R T
M55, =1 PEP 498,

file object -- SCPFRF e X SR AT ) SC 1 AP DARE R E R ERI XS (i read () Blwrite () XFF
) o« AR HAIE T AR, SCEXTS AT DA SRR B SSRGS SO, P AR R A i, B2t
i@iﬂ?%ﬂ@iﬁfﬂ (BIabRER A . WAEZR X, BT, HIE%S). SRR i
;E(Xd- E‘ ‘/‘/ﬁo

Febr I ZFP RN SCHEXS G TG =t ) S, Geih =t ) SO ARG S, BTN E
SOSTE 1o fibrp, RIS REHVETT 50U open () BREL.

file-like object -- SRR R file object 11y [a] XA,

filesystem encoding and error handler -- 3. 2RS40 H% X G55 IRAC BN Python F 3 M #:1F 22 45 fif 65
FATHF A HRAE RGeS Unicode 1) g A% =5 5 DAL BRAT A .

S R G AR T A A AR RE B AR RS AR 128 DA BITE Eid . R S R G gmt s X 0
VAL ARAE, W) API pBRELFTfE£S S| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE T ¥

AREOCCI R GE g i 5 R AL PRI -

filesystem encoding and error handler J&1F Python JE sl ifiil PyConfig Read () MREURECEN): &5
ZflPyConfig jfilesystem _encoding flfilesystem errors G

g2 Wlocale encoding,

finder -- 2R — P S HE RGP T BRI loader XT5E
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M Python 3.3 SEFEXE A SRR A TR 28 TiA 125 3% 5 FlE sys.meta_path i, PAKpath entry
finders Bt & sys .path_hooks ffiff.

EL LT % 1 PEP 302, PEP 420 ] PEP 451,
floor division -- [i] FIUCREERIE 1) N A B BT BB B R vE . ) N U BRE B SRR E /7 o B

wn, Fk 11 /7 AR EEERRE 2, S ZMRPRIF S EIERERR 2,75 . 3 (11
// 4 £R[E] -3 BRI -2.75 @ F A EISE . W PEP 238

function -- %L T DA R I 3 [0 BEAME R —2HiE A o I8 R] DA HAZ A B -2 AR BRI T
. Y5 Wparameter, method F function 257,

function annotation -- FREChRTE B4 2R B 2 80 MIE ) annotation
PRECPRYEE & T2 2042 7+ BInpA R BRECHUE 2 A int SEOFHUIER [ —A int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PR AR TE A AR UL function —5 .

Z: Wvariable annotation f1 PEP 484, Hrpdiid T IhfE. 5123 % annotations-howto DA T B FA 45
B B .

_ future__ future 7&/4], from _ future_ import <feature> I§/R 4 iFas i F¥-14E K ) Python
RATHR P SCARME R TEE S SCR AP Y FIRIE . _ future_ BIHRSCRYICSE T A RENY feature L
B G FA SIS HARBRAE, VR UG BRI R A ol P8 e O A BB S R AR E
B (5T ) FEATHT R BRI

>>> import __ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Ki i[RI FEHCA 9% 1 N A7 25 B i A2 . Python J&3@ 44 5| HITHECRI— > BEAE A
AT EERS ] FH A PRI o] SRS SR PRAT LI [ iy o 7] DA g AR St 2 sl A7 3% o] i 2%

generator -- /L& 3y iR Bl —"generator iterator (R %L . BB ARG HREL, ANFESAETHMAE vield
%ﬁﬁ%@ﬁi*féﬂﬁfﬁ% for- I 82l 1 next () BREGE K.

HOR R AR R, (AAE R UL T BT R AR £ a  iA RS o WPRTE G EROA B 3, 7
ﬁiﬂ%é*’ﬁb}\ﬁﬁal&x

generator iterator -- /LK IEIRES generator BRBT R IIXT S

A vield UG EEAM, CEMHALANIPRE (B R e try ). % &
R BEREWEN, BB ESRSITT (X5 R0 MBI RIS g&%ﬂhﬁﬁ)

generator expression -- RS AE N R[] IER AR FRIBA . E%i&ﬂéfﬁé@jél_%ﬁjfiiﬁﬂ?ﬁ TE X
T—AMESAE R JEER for 4], PAK—AER if 7). PATE AR NINZ R EUE L
—RIIA:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function - ML 4K 7 05 LA 110 26 MO AR B . TS 2 sV
SRR A2 M IR A S
FHiZ Wsingle dispatch RiEF45H . functools.singledispatch () RffigslA K PEP 443,

generic type -- {2 W[ 24k npe; HEN 1ist B dict AR Agek. HIT R 2T AUEAt.
FLHT SN Z R4 2%, PEP 483, PEP 484, PEP 585 fil typing Kk,

GIL Z:W.global interpreter lock .

global interpreter lock -- 4 Jafif B 25 i CPﬂhan FERE A IR B — R AL, B PR ] — I 20 A — &
RELEINAT Python byrecode, MALHITEIT BB X GAA ((U4E dict FEBNERA) HXIF LI
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ka2 {7 CPython SEBil. 2B MPRE SR N B (1 RE e 2 RS AT S (8, AN D249
PE T HEZ A B BT

At BESEAR R R EER =7 R T RS RAS BT AE AT T SR A AT 55 0 s 4 e A R
GIL. BbAh, FEAT VO HfEmt i B2 Sk GIL.

QA (PASEREAIR R BUE I 2B ) B AR RIS I MRIRG T, WX &
PR T AL PR D0 T BOVERE . AR SE X Bt RE DR A R R B S AR A 2%, AT
HMELAZES

hash-based pye -- J&-Fs A pye 197 D5 S P04 7 1 9 i R o T AT e 715
S 2, pyc-invalidation.

hashable -- W[W5 4y — X0 G2 (I A (EL QR AE HL AR iy B N 46 N3, i BepRol 64 (B EH2A
__hash__ () Jiik), FFRIDAIR MRS RIEATHE (ERERA _ea O HE). AIIGANISR AL
I RAT ARG A (L LRSS R A A ]

TG A PSR SRR T SR AR B A BT, PR DAk S B 2 A A P Bt e A fE

KZ %L Python H YA FIAS N BN R ERR T Y ATARZ A (Blans) sk i) #ATA; A
AlARZR g (BIANTCALA frozenset) (4 EAMTICRE I MG AR AT T . P2 AL
K BRI TTRA T . EAERRE—EAE (BRIERSECHER), BN Er A e
TEAMW id0) .

IDLE Python [{J4 T & 524> BRH5E . idle S Python ARiE 2 ATHR P 1) BEAS S o AT AR AR B

immutable -- AREXR HAREEERXISR . AN GAFERT . FAERATTA. RN RN GERL
A o ARABITAFAE— AR RIE, BB X SR . EATHE TG 2H B A (A Ly %
TERL, BN b i i

import path -- S AW M2 E (k2450 ) ARHNE, SPEEEpath based finder I AR
FAHR. EFAR, WAESFEFKH sys.path, HIFRFALR VR TEER H EHAM
__path__ J@.

importing -- §A 4/ ) Python fURSAE R 75— ML) Python AURS T 11 A2 -
importer -- FAZY EHIINBBIRIGXTS ;. WX GBEIE T finder g T loader

interactive -- 2 4. Python i — S HLAMRER:,  RIRTT DAEMRRESHR /R AT I i A GBI RIaAsC, SERD
PATHERELGIR . AFAWSEMIHE) python fiyd (AT DAFEARIY VT ST HLIT 463 B v e A0
R ST ) o RN U AR A B R BRI G B IR X A O NS AR (GFICR M help () ).

interpreted -- fiFE%! Python —@MEREALE S, SZMHXNMEMIFAUES, BAWENXHIH T 717
T G i WA AE T 2 PITASOR] o 33K T WA R SCE T AL B2 7 1 N 0 S S Hb B 28 ] 08 T S P2
1To MREAUE Tl A IR ENE T I LA 5, HEERF AT aEE. &
Dinteractive,

interpreter shutdown -- fRREZS S 44 2K SC A B, Python fERERS R E A — NRIRIZTT Y BOT B A0
A A ELEUR, B anBERAI & A B NI EE S5 . BIRSZ A el 25 . Xk H P
FE XHTHAS S E55 | R ARSI T o FE KPR Be A TR AR P RE 2B B - Fh S, PR TR
B PIRC AT R (5 WA 61T FER e s 5L 55 ) .

FEREAR R 2R P R A __main_ BEHEETIE T IA C 58 AT -

iterable -- WK R GENSE — R [ H B IR XS 5. AR S BI FAFE A A 288 (I 1ist,
str fll tuple) PAMIELLARR AN dict, U 2 PAEARMIEX T __iter_ () FYEESEH
T sequence V& L) __getitem_ () YRR HESEIIRTE.

AT T for FEFA RSB ANFFIIHY (2ip ()« map () ..). G
PR ER SR B RE iter O I, ©2REZMRRIERE. SR YA RHE T
Gt UM 7. G P TR RXE e, Al R T BT dter () o3 H CAMBZE (LA 42,
For FAIZ AR LTSGR, RN i 4475 i P RAE DR ER I (R A7 2 AL . 5

Diterator. sequence VA Jgenerator,

iterator -- ZACEY FRFR —IEREIRRAATS . ERRAHERIN _next_ () FEE (BFHELN
BEHRE next () KRB REGE PRI, 24354 EdE ] HBNAGE] & StopIteration 4., FliX
BFE RS 2 P BRI R R, S next_ () H¥ENAFIRE|% Stoplteration
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S BEREUAEA __iter_ () HEADRIRFIZERIN LA S, HIE R0 e e ik
RXFG, AT T AL TR G586 . — A REW I INZARLE L 2 ) A T %A
TR . A% (Bl 1ist) EARBIRINEAEA Liter () REEURTE for TER P B
ST ASHE AR . WURAE IS DR AR S 2 AR U 2 3 [ 7 2 1 2 A R P R R 1)
— RS, HHAERRRGE SRS
W25 E £ R typeiter.
CPython SZBU4H1i: CPython {4 — W R E L __iter () TR,

key function -- SERRS # bR A PR B H R AL, A2 RS AR 1] T HE P ECHE L 0 £ 0 T IR X 4. il
locale.strxfrm () AT A M —MFEFRE KIEHT 29 & i HEF 3

Python Hf7 ¥ 2 T HAR Ao vF B R Bk = HOC R HEM 8 H K. H A 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H % 7 2] DRI — N R AR B, str. lower () Tl DAIAEZ0E K/ NG HEF I dE R L. B
R ATIE T 1anbda FAFKRA @RI lambda r: (r[0], r([2]). M4, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHERET =1

WA . AR HUTHE S R SREUE AN ek £ 7= 1
keyword argument -- 3ot B8 S Wargument .
lambda (/> lexpression FISIE 2 NEKCRR L, Rk STEV I IORAE. B/ lambda R £ 1) v

°j lambda [parameters]: expression

LBYL “Jefif nBhiR” MZsCqis . X QS 5 )% S At TR i sl 4k 2 i e 2O A i fe 441 -
BERAME 5 EAFP J5 XAG BN L, HRR U KB 1 £ 154

TEZEAEAEH, LBYL TS TE “&F” Ml “BRER” ZRA AR Med M. B, AR
if key in mapping: return mappinglkey] W REH THEMEBAEZ 5 HABLEFE M mapping
HFSER T key T HE AT o 3B DA AT S N A B ) EAFP J7 SOR R

locale encoding -- i 75 X4 k& X £ Unix [, B & LC_CTYPE &5 W 4 i 4% =X &0 DL &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXHE.

£ Windows [, B2 ANSI LR T (0: "cpl252"),
1 Android 1 VxWorks |-, Python {#i[f] "ut £-8" {ENiE S XEgmigts = .
locale.getencoding () WJ#%FHRFHFEUE S Kigmidis=.
S 7 filesystem encoding and error handler

list -- 513 Python |4 & i—Ffsequence. B IRA RHIFR, (HERLIT HAWE T B m a1 3%
Vi TCE IR 4= R O(1).

list comprehension -- FUFHESA 4L F A1 6 B A7 S84 TC 2 4 B G T B S
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RF4EL—
A~ 0 2 255 FEHE N oS BEREREOS AR (0x.) BYFIR. H 1 T2 AR, A4 gl
range (256) FHIFTAILRA PR

loader -- MRS TATTMBBIIRX Z . BUHE L4 K load_module () M. M@ H—
A finder 128 . G S PEP 302, XfT-abstract base class W] Z:JI, importlib.abc.Loader,

magic method -- AR Jj i special method §)AEIE R LiA]

mapping -- WL} —Fh I FE BT RIEIM T collections. abe.Mapping 8{ collections.abc.
MutableMapping IR HELFE BN AR . HEXGAH FAI3E dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCPEIEAIRES sys.meta_path B R BT IR 8] Hifinder. JCEEAREE 38 28 Spath entry
finders THHE X BARFHAAHIF]

EAFE importlib.abc.MetaPathFinder | f#IGIEARET WS SC LM ¥

metaclass -- JUJ& —FpJH TAIEBZEMZE, Jou LA RY . RPMMERY| R, oRNTTEHZ iR =1
SRR . KR A5 ) g R s 5 AR PR i — BN SCEE . Python BFRHI 2 AbFET
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AR EE OT . RER PRI TR XA TR, (HSFRE BN, JeIenT S Bai AT fopE
Mo % ENCERUNTICRBIEDT R &, B Latt. mREROE. SR, PAK
HAVF AL .

T £ 13152 I, metaclasses.

method -- Jjik TEAS TP E WA WA R LI — N @R, R R IR BiIX 52
Ve WS — A argument GRE 44N self). &Il function fnested scope.

method resolution order -- JjiEfRMTIE 5 AT I 50 A2 76 28 H A D3 I 189 2R AP L2 T FH B S I
A Python 2.3 )y NI THRE 2.3 Bk Python fEHT 2T FHAH 36 B 16N .

module -- e XTSI Python U Y — R AL, AR BA MLy 4 250, Al L7 Python
XtGe. BT it importing FEAERINIZLE] Python Hi.

Y Wpackage.

module spec -- BE AR — >4 S 0], P S  TOmEER A k S ARG . & importlib.
machinery.ModuleSpec B,

MRO Z: iLmethod resolution order
mutable -- WEXF G AR RATDATEH id () PRFREIERTOL T BUEHBE. 531 S Wimmutable.,

named tuple -- ¥ 08 Al “HA45040” of AR Hocd, HF HIHH Bl &5 Do se i 44
PRIBHER B AR 2B B 0 m] e A AR

ALENERRETHLTH, {04 time. localtime () Flos.stat () WIRIAH. H—HlT5=

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance (sys.float_info, tuple) # kind of tuple

True

HLERATCALR N EER (Bl BT sl 1) o sk, A& JTAlR il wMEE UM tuple 4k
I AR B T Aok B . X RA AT THE, sF M T % collections.
namedtuple () Q. J5—MIrsGL LU IN— T TSN B AL ST A sk

namespace -- iy 43N] 4 S A2 BT . 4 S 0E R RN ER, B8 SR iRE
A (FEEZ ) s 25 AE B 1k a4 0P 98 K SCRp b . 4N, % builtins.open
5 os.open () A B2 RIK S A4S 23 (8140 8 18 B AR B4R e s BRARAS R KOk 35 Bl
et AT 4. i, random.seed () B itertools.islice () XFEEIHH T X
BEpR B random 5 itertools EHL BISZILRY .

namespace package -- iy 42344 PEP 420 fr5| A0 —M X HVE M AR package, fin44 25 [0 4]
DA LR IRy, HAiA T X Sregular package RIF), FREANTEA __init_.py X
FA 2 Wmodule

nested scope -- iR BRI £ SGERING ARG T, Blan, 765 —RECZ e LI R T PA
5| HATE AR . R REE A ERBOA RS AR RE T R RS S A2 R T A
WIZEREL. RO, &RERFESNERT 2R %50, @i nonlocal KBTI TG
NINZE .

new-style class -- Fi X X} T H @i & 8 T A BXT LRI W IHFRIE . 765551 Python hit 4%
v, HA BRI (1 A Python S35 1 8 RGFr Ik, Bl __slots__ . #iAFF. FRAEJE M.
__getattribute_ (). EHEMBSHESE,

object -- Xt ALATHATIRGS UBMESE) PAKTIE TR () B, object HLi2{TAMnew-style class
H B 02 FE 24

package -- U —FjA] 4 A IH A &6 Python module, MEEA B, f@HA _ path_
JEPERY Python A5,

Y2 Wregular package Fnamespace package .
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parameter -- JE5 funcrion (B(J5%) & LPHIMA SR, T E BT AR Z B — A argument  (BUAEH
BT, 240%2). ALMES:

* positional-or-keyword : i B KEET, $5E D0 PMERIZ E 5 & AW PAVE N X 425 5k
BEANSE S, XEERAMIES IR, FIan N foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFROZE, $8%E—HAEHLAIE L ANSE WRAELS il 1 ek HoE
SIS FNERENZ Gt & —A / FAPRES, BIUTRTET) posonlyl Hl posonly?2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

* keyword-only: {UFRICHET, $8& A HEGEL REFEANSE . (RXEFIES ST
HBUE LITES IR P S AT BT SBETEZ DB 'L S Z i — 1 * KE X,
B0 R T kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: AIAE( ., 4552 ] PABR Al — MERRCR I CLE S HH S (EITE FAh
BZERZNMESHZIG). EMES ST S AFRHIINE * kE L, BT args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WIAZHET, 5 7E AT DARRBME R ACRY KB T S (MEINTE ML TE 2 EL 321 %
BYSHLIG). RFES Wl S AMEING ~* R 3, BIA LR kvargs.

TEZ 0] DAI B4 2 PRI S50, U mT DA FELE ] Be S 40048 e BRIA M -
W& Wargument RiEFELH . SHEESH X GIP R UL, inspect .Parameter &, function
—4pLJ PEP 362,
path entry -- B4R A 11 import path W—/NERATE, S¥path based finder I KA RE S AR,
path entry finder -- ¥4E A A HES AT — 7] 8 I X % ] sys.path_hooks (Bipath entry hook) & [f]
[ finder , JEFRNT G REM I path entry R 8 iR
5% importlib.abc.PathEntryFinder DA T #EKIEA D EIRA I SLIAT AT
path entry hook -- BFEA LNey¥ —Fhal 6 AT 5, FE R0 WA & 4R e path entry TR LA I DL T BE
%[l sys.path_hook ¥R [E]—"path entry finder.
path based finder -- J£ TV RN R ES BRAM—Fp Uik 12 38 5%, AIHE—Nimport path AT FRATSR
path-like object - JEIRRRX R NFE DU REHENNT L. BELXNRET LR — RN ERER str
BH bytes XA, B PAR— TSI T os.PathLike MpINAIR % . — > H ¥ os.PathLike
PRSI R AT E S os. fspath () RGN str B3 bytes RAEW LRGP os.

fsdecode () fll os.fsencode () WH 5 EHILR IS str 8 bytes FERIPLEIR. L5
i PEP 519 5] A1)

PEP “Python H{HHIL" (93550415 . A PEP 2 —(y it SCR, Ik Python RERHRLREL, ot
M Pthon A 2SS PEP S SR AUl RO L
B
PEP 7 {1 it EATHFE AL, WAL AP O B DA B R4, Python 195 H pf
G575 SO T AEHLIRT . PEP (1 2 Akt D IRy 63, IF AR WL €2 A SCRY
Z: 0, PEP 1,

portion -- 55y 4 BNy 44 A3 AL BAAS H SR NSO R A (BT REFFICT —A> zip SCUEN) , Bk X
i, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #2 API 77 APLIE 8 YA R HERRAEARME 1Y 1] J5 ARA M PRAIE Z A1 R 1 A A 42 11
FARILISE Dl A S A R, (B EHARICNE &, Wl m] REFERL DI A3 i A L B
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LT HAT I EARE RS (HROREBRRIED) . WA EOF A2 MEREIT - UfE APT g
N TAE JEF 7 B BB B A B A ] BE S XA
BN X8 E APLRE, 5 AR E R Wil I ey 487 — AL @A,
ISR el Ry R VRS S iU} 27 S
IXFPAL PR AR SOV AR PRSP AN E , N 2 TR R KA R B b B . A I PEP
411,

provisional package -- 8194 Z: Wl provisional API ,

Python 3000 Python 3.x R AR MWERR (X4 FHERA 3 Wy KAl iE T st e il 1)« A
HBAEE N “Py3k”,

Pythonic $5— B ol — B AURD S 25208 T Python 1555 S FH 00 KU FIBES: 1 AS 2 ) o fi 5
PR AR SEBUCRS . BN, Python [y I A2 £or TEAIHRER A P — A n] e AU SR
MPTATCR . W2 HAE F A XRS5, IR 2428 Python B AT I & e 68— N7t
K

for i in range(len(food)):
print (food[i])

TR 2 B 157 5 B Pythonic (77 5 k& X FER:

for piece in food:
print (piece)

qualified name -- g #8% — DNPASIS I AR, TR MBI 4 J5 1 3 it e US4
PR VAR “BEAE”, MEE UL PEP 3155, X1 & ) ZH AR ENZE, REATRSX R4
2

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

L} C L}

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth._ gualname_
'C.D.meth'

PR T R, TR IR G AR B R R DA A PR A AR, S A Y
LA, Bl email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- SIS XI5 HREL. SXIR M5 HTTEEE SR, BEMaSpiEm. ALxtge
GkA? BEFHTHEUIGEANSBHE N, P IGX R SOR S S 9RERC. 5T Python AURS K
VOl 5 A WL, BB )& CPython SEILR— A4 TR .. FBRIF RATPARA sys . getrefcount ()
Eik e SEAEES SRS EOEINi R g

regular package  FEBLL 15465 Mpackage, PIMELAA—1 _init__.py XPRIGH .
Y52 Wnamespace package

—slots__ —FPEAESR BRI A, Gl ad FUE RS I SR 1 7 X SO T R BRI LR AT AT R ARaX A
BRGAT, (AR A AR S, Sl AR DBORE DU R, B AR A A4 I A
Fe, HHIAP SRS,

sequence -- J3- 4l —Ffiterable, ‘B FRELT _ getitem () FpFEERM BRI HTE N ITTER
Pill, FEXT—MREFKER _ len_ () F¥E. WEKFHEAHA 1ist, str. tuple
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Fflbytes, FRMEA dict WHFF__getitem () Ml _len_ (), HEINE THIMIET
A, e AR AT R A immurable S R
collections.abc.Sequence IR BB EN T —ITEEEWED, BAF __getitem_ ()

ol
_len_ () ZAMXEINT count (), index (), _ _contains__ () fl __reversed_ (). LI
IR R BU AT AE A register () SRR M.

set comprehension -- 4G AL B — AN FTEE AU ARG B A B TO BRI IR ] 45 R AL B i — P K0
5k, results = {c for c in 'abracadabra' if c not in 'abc'} KA FFERELE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- ¥ispJR —Fhgeneric function 73JRILN, HELHE T SR ZEROREREN -

slice -- Y )i 5 WA T ReE sequence [—FR NS . YR 2 Niatrick e g&n, & 11+
R ILNVAE B4 RaEis, il variable_name[1:3:5], H¥ES (Fhn) FRicrENFREH
slice X%,

special method -- $§9k Jj i —Ffy Python [z AR5 vE, JH RS FAS 2 AL AT 4 5 5 A1 0 Ak o 25
o RN ERM AR E RECBURRIZ . R AR SCR S W, specialnames .

statement -- {54y EAEFEFEE (— MU <) BOHECRNL. —ATEA) A DR —expression BUEANHE
B REFHOLEM, BN 1f, while 5 for,

strong reference -- 5 5| Jf| 7£ Python /i) C API W, 55| /248 AHFE 5| RIS Iri A v 6951 H . 18
A | B Py INCREF () RIREGES | HTAEMERS | @ Py DECREF () SRR
.

Py _NewRe () EECTTRN FRIH TGRS T . B% , IFTER ARG T 0 E i 7
W3 | IR Py_DECREF () S8k, ARG PRI

g2 Fborrowed reference.,

text encoding -- LA #& X 7 Python W, — A F 45 H 2 — 5 Unicode fCH5 & (FE Bl 2 U+0000--
U+10FFFF). N TAHESUEH— DT, EREGITIME I —H 7.

R DT P IIAL—AF 1 P SN Fafi”, A 719 7 91 o ST G 8 AT R RO i
9",

ARFAE RSO FFIE Fibdds, BN ARG

text file -- SRS —FhEBAS LS str XR W file object. 38— SCA SO SE B2 15 1) — A 18] ] 52717
H B 5 R I A sh Ak Frext encoding, SCARSCHI B F ARG ASCAE X (" 8 'w' ) FTIFAYSCME.
sys.stdin, sys.stdout PAfK io.StringIO HJSEHI.

TGS Fbinary file TRREVS S F 9 £ 3T 2 B SCHXT S .

triple-quoted string - < SIHFREIN HLAHF = LG5 () SEIREIE () WA BT
R LS5 E RS H A5 SR EN FA R A 2R, (B2 ZFMAL . ENRFIREFF RN
TARGEE LRSS AIE 5, I BT AES R A7 1M Jors (i34, TE9R S SCRY A4 5 IR Il i
H o

type -- 3% RAIYeE > Python X R & TAT AR X SA R —Fh2RA, BUMEXTRZEEL, ]
PAVFIRI'ER) __class__ J@PE, B2t type (obj) HRIREL.

type alias -- R —NRBUG[E] S, AT R B R BURE 45 e AR IRAT .

KRN TIER 2R & 202 4% . Bilan:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass

A PAIAf Ry L e

Color = tuplel[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass
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ZIL typing fll PEP 484, H At eI RERYHEAR 4 o
type hint -- JMEfFE annoration Jy7Ae k. KIEIE. PREAAYIE S SR BIEHE E UMY AL

RANEARJE T T e, Python ARZERFEME, (HHATEFSIA T THEMEN, 7T Hr) IDE s2
(M EEL s iR AN

AR, RIEMEREE BB AE A typing.get_type_hints () KihH, (HEHAE
B ARA DA,

Z W, typing Hl PEP 484 HAA%f I Ih BER 4R o

universal newlines -- W7 —FR ORI, KA T IFE TSR AN T4 RS« Unix (947
ZEHZ5E "\n' . Windows [HZ%E "\r\n" PAKIHAR Macintosh 245 '\r'. Z i, PEP 278 1 PEP
3116 fil bytes.splitlines () JfE¥ £ HEULHH.

variable annotation -- 28 Hibi: XA & B2 B MW annotation

TERREAT RN, 8 ] e

class C:
field: 'annotation'

AR BRI T A R 2R AR BINDA AR B2 int JRAUHO(E:

count: int = 0

AR TEYA T PEZN R RE I annassign —77
2 function annotation, PEP 484 F1 PEP 526, A filiid T lIIBE. 7312 Y annotations-howto DAY
F A P AR P e R S B

virtual environment -- JELEAEE — R HIVIMERC IR B S THS RS, o1 Python P AR PP 7 44 26
FTHE Python 43 KA IF AL THH [ — R G List i HAb Python N7 FFEF 4T H o
HZ venv,

virtual machine -- JEfIBL — & 56 A1 P0FE UL Python FEHUIAIL AT HUAT 15 B G 136 245 BT A= 1k
H]bytecode.

Zen of Python -- Python Z#if 51t Python Bty iU 57, A7 B TR BUTMRRME . 207 HALA
N2 AL BRI Ry A import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!

293


https://www.sphinx-doc.org/
https://docutils.sourceforge.io/rst.html
https://docutils.sourceforge.io/
https://github.com/python/cpython/tree/3.12/Misc/ACKS

The Python/C API, &% 3.12.0rc3

294 Appendix B. 3C#4ikER



appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Frik: GPLARAIFA MR Python 7t GPL N %Afi. 5 GPL AfH, Jirfy Python ¥ i UEAR SR 070 K 18 vk
JERIRAS, T TCRE IR P S EE. GPL 3 BV AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR HHERFHENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.12.0rc3 4 PSF i a]pil

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), 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, PSF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.12.0rc3 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 THEREOEF.

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, .
—O0r 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 FHF PYTHON 2.0 ) BEOPEN.COM #F ] il

BEOPEN PYTHON Jf-J5 4 ] P AR 1 A

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

Q)
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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.

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

(N oiaRs:)
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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 FHF PYTHON 0.9.0 E 1.2 f§ CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0rc3 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.2. FESHLIHMHXMEA Python BaRERFOE M 299




The Python/C API, %% 3.12.0rc3

C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html NG . PAT 2GRS S22 iR

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)

300 Appendix C. [ 58 #1iF B[ iE



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

The Python/C API, %% 3.12.0rc3

C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

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 & E2=EAH

xmlrpc.client fEHEE DA FEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

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 ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
4 B i David M. Gay % 5 4 [A) 4% S0 .  H BIZ S0 RTHE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

/****************************************************************

*

The author of this software is David M. Gay.

E I

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.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

E

***************************************************************/
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C.3.12 OpenSSL

IR RG-SR, W hashlib, posix, ssl, crypt Bl OpenSSL s mithfE. LA,
Python [¥) Windows 7l macOS 222 /7 1] i & 4% OpenSSL RN RIA , B ATATtLAE I ALHE— {7 OpenSSL
VFAMIERYREIAS . X OpenSSL 3.0 JUS S ST AEIA, ¥ Apache ¥ AT IIE 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
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,

CFgkzs)
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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
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

Q)
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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.

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
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE 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

BN ctypes BRI _ctypes C "2 H5 1 Libfi JHAYEI A H Y, BrAEt dmic s 1

——with-system—-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 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 {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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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

-l decimal Bibt R R _decimal C 4 J@ e M35 T libmpdec BRI EIASHI BN, [ AlAa 2 il i
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.

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD 4 Wik & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

Q3]
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"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 FLHLH ] SoX Wi H 1) g771.c U A5 B fi:

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
material or commercial packages without the written consent of its
author.
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PYTHONWARNINGS, 216

, 208, 214

179,
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W& &%k, 238
Zo L, 98
Zwxt R

(ZREHR BB, 98
Uik 3!

(BRI, 98
i F

W E &5, 67
MRS, 185
B, B, 185
KER

object —— X#£,113
wMAT &

W E %%k, 238
N

method —-- ¥, 287

A

abort (), 66
abs
W E E 3, 93
abstract base class —— £ # %, 281
allocfunc (Ctype), 272
annotation —— AFiE, 281
argument -- %, 281
argv (f& sys #3 F), 184

ascii
WERH 85
asynchronous context manager —- 7 %/F
LT X S, 282
asynchronous generator -- % ¥ 4 & &,
282
asynchronous generator iterator —- #

P KA R, 282

asynchronous iterable —— % ¥ T #% X %t

%,282

asynchronous iterator —-- R ¥R E, 282

attribute —-- B4, 282
awaitable -- T4, 282

B
BDFL, 282
binary file —— 3% UH, 282
binaryfunc (C type), 273
borrowed reference —- fAE|JH, 282
builtins
module, 11, 181, 193, 194
bytearray

object —— X%£,122
bytecode —-- F¥ 7,283
bytes-like object —-- F¥ E34, 282

C

Cc #*4, 101,283

callable —— T A4, 283
callback -- [, 283
calloc (), 223

Capsule

object —— X%, 166
class —-- 2,283
class variable —— KT & 283
close () (in module os), 194
CO_FUTURE_DIVISION (Cvar), 42
complex number —-- Z#

object —- X %,119
complex number -- £ #,283
context manager —- T X%&H &, 283

context variable —-- FTFXZ#,283
contiguous —-- # 4, 101

contiguous —-- #%%¢,283

copyright (f£ sys #3k¥), 184
coroutine —- W4E, 283

coroutine function -- A& &%, 283
CPython, 283

D

decorator —— ¥4, 283

descrgetfunc (Ctype), 272
descriptor —- ik, 283
descrsetfunc (Ctype), 272
destructor (Ctype), 272

dictionary -- F#

object —— X%, 142
dictionary -- ?5—‘?284
dictionary comprehension —-— ?—ﬁ}%ﬁ%’i;’cﬁ,

284

dictionary view -- FHALE, 284
divmod

W E 4 92
docstring —— XA F 4 e, 284
duck-typing -- ®-F KA 284
E
EAFP, 284

EOFError (N & %), 154

exc_info () (f& sys #£3%), 10
executable (F£ sys i3 +), 183

exit (), 66

expression —-- Xik =R, 284
extension module -- ¥ B, 284

F

f-string —-- f-F{5E,284

file object -- XX 4,284
file-like object —- XfF¥xt%, 284

filesystem encoding and error

handler — X 2 & H G #H X 5

B iR A0 I A7 A, 284

finder —— &4, 284
float

W& &%, 94
floor division -- i FEUER %, 285
Fortran #4101, 283
free (), 223
freefunc (Ctype), 272
frozenset
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object —— X%, 146
function —- B¥
object —— X£, 147
function -- ¥, 285
function annotation -- EEAriE, 285

G

garbage collection —- Hr3f[E Y, 285
gcvisitobjects_t (Ctpe), 278

generator —-— A k2, 285

generator —— 4 R &, 285

generator expression —— 4 @& # %k # =,
285

generator expression —- 4 @& # %k % R,
285

generator iterator -- 4 &% KA, 285

generic function -- A ¥, 285

generic type --— Z A, 285

getattrfunc (Ctype), 272
getattrofunc (Ctype), 272
getbufferproc (Ctype), 273
getiterfunc (Ctype), 272

GIL, 285

global interpreter lock —-- 4 F @ B #
4, 185

global interpreter lock —— 4 & B &
4%, 285

H

hash

WE® %, 86,251

hash-based pyc —— ®:FW%&EH pyc, 286
hashable -- ¥4, 286
hashfunc (Ctype), 272

IDLE, 286
immutable -- A H L%, 286
import path -- %A %1%, 286
importer —-- A%, 286
importing —— B A, 286
incr_item(), 10,11
initproc (Ctype), 272
inquiry (Ctype), 277
instancemethod

object —- X%, 149

int
W& &%, 94
integer
object —— X#£,113
interactive -- % %, 286
interpreted —- fMER, 286
interpreter shutdown -- @E#&XH, 286
iterable —— H#&ERXZ, 286
iterator —-- #% £, 286

iternextfunc (Ctype), 273

K

key function -- 4% %%, 287
KeyboardInterrupt (R EFF), 54
keyword argument -- Xx&F5¥, 287

L

lambda, 287
LBYL, 287
len
W E 86,95, 96, 141, 144, 147
lenfunc (Ctype), 273
list
object —- X%, 141
list —— %%, 287
list comprehension —- 7%|%k# &R, 287
loader —— Jun# %, 287
locale encoding -- iEE K EH 4K R, 287
LONG_MAX, 114

M

magic method —-- JBEAR ¥ %, 287
main (), 182, 184
malloc (), 223
mapping -- Bt4t

object —— X%, 142
mapping —— B4, 287
memoryview

object —— X4, 165
meta path finder -- JLEREAEHE, 287
metaclass —— T, 287
METH_CLASS (C macro), 238
METH_COEXIST (C macro), 238
METH_FASTCALL (C macro), 237
METH_KEYWORDS (C macro), 237
METH_METHOD (C macro), 237
METH_NOARGS (C macro), 237
METH_O (C macro), 237
METH_STATIC (C macro), 238
METH_VARARGS (C macro), 237
method —- F &

object —— £, 150

HF Pk, 291

JEAR, 287
method -- 7%, 288
method resolution order -- F 3% & #

)7, 288

MethodType (types #£3k), 148, 150
module

__main_ , 11,181,193, 194

_thread, 188

builtins, 11, 181, 193, 194

object —- X%, 155

signal, 54

sys, 11, 181, 193, 194

¥ % path, 11, 181, 183
module —— A, 288
module spec —- FEIHAL, 288
modules (f& sys #83 F), 66, 181
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ModuleType (f£ types 23 +), 155
MRO, 288

mutable —- H x4, 288
N

named tuple —- B4 T4, 288
namespace -- 44 % |q, 288

namespace package —— @ % X |d 4, 288
nested scope —-— ﬁ%ﬁ?}ﬂﬁ’ 288
new-style class —— ¥z %, 288
newfunc (C type), 272

None

object —-- X%,113

@)
object -- X%
bytearray, 122
Capsule, 166
code —- f#, 151
complex number —-— £#, 119
dictionary —-- 4,142
frozenset, 146
function -- E¥, 147
instancemethod, 149
integer, 113
list, 141
mapping —— B4, 142
memoryview, 165
method -- ¥, 150
module, 155
None, 113
sequence, 120
set, 146
type, 6, 107
TG4, 139
F ¥, 120
¥ F, 113
XA, 154
%A%, 117
K EA 113
object —— Xt#,288
objobjargproc (Ctype), 273
objobjproc (C type), 273
OverflowError (N HEF%), 114,115

P

package -— 4,288
parameter —-— H%,289
PATH, 11

path

module # %, 11, 181, 183
path (F£ sys #8238 %), 11, 181, 183
path based finder —-- # T B & ¢ & & &,
289

path entry -- B#&AH,289

path entry finder —- BAAN 0 E %, 289
path entry hook —-- E&NH4F, 289
path-like object —- EKR&EX4,289

PEP, 289
platform (f& sys $3P), 184
portion —-- #4289
positional argument -- fI % 5%, 289
pow
WE B, 92,94
provisional API -- # & API, 289
provisional package -- ¥ EM, 290

Py_ABS (C macro), 4

Py_AddPendingCall (C function), 196
Py_AddPendingCall (), 196
Py_ALWAYS_INLINE (C macro), 4
Py_AtExit (C function), 66
Py_AUDIT_READ (C macro), 239
Py_BEGIN_ALLOW_THREADS, 186
Py_BEGIN_ALLOW_THREADS (C macro), 189
Py_BLOCK_THREADS (C macro), 189
Py_buffer (Ctype), 99

Py_buffer.buf (C member), 99
Py_buffer.format (C member), 100
Py_buffer.internal (C member), 100
Py_buffer.itemsize (C member), 99
Py_buffer.len (C member), 99
Py_buffer.ndim (C member), 100
Py_buffer.ob]j (C member), 99
Py_buffer.readonly (C member), 99
Py_buffer.shape (C member), 100
Py_buffer.strides (C member), 100
Py_buffer.suboffsets (C member), 100
Py_Buildvalue (C function), 75
Py_BytesMain (C function), 39
Py_BytesWarningFlag (Cvar), 178
Py_CHARMASK (C macro), 5

Py_CLEAR (C function), 44
Py_CompileString (C function), 41
Py_CompileString (), 42
Py_CompileStringExFlags (C function), 41
Py_CompileStringFlags (C function), 41
Py_CompileStringObject (C function), 41
Py_complex (Ctype), 119

Py_DebugFlag (Cvar), 178
Py_DecodeLocale (C function), 62
Py_DECREF (C function), 44

Py_DecRef (C function), 45

Py_DECREF (), 7

Py_DEPRECATED (C macro), 5
Py_DontWriteBytecodeFlag (Cvar), 178
Py_Ellipsis (Cvar), 165
Py_EncodeLocale (C function), 63
Py_END_ALLOW_THREADS, 186
Py_END_ALLOW_THREADS (C macro), 189
Py_EndInterpreter (C function), 194
Py_EnterRecursiveCall (C function), 57
Py_EQ (C macro), 259

Py_eval_input (Cvar), 42

Py_Exit (C function), 66
Py_ExitStatusException (C function), 203
Py_False (Cvar), 116
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Py_FatalError (C function), 66
Py_FatalError (), 184
Py_FdIsInteractive (C function), 61
Py_file_input (Cvar), 42
Py_Finalize (C function), 181
Py_FinalizeEx (C function), 181
Py_FinalizeEx (), 66, 181, 194
Py_FrozenFlag (Cvar), 178
Py_GE (C macro), 259
Py_GenericAlias (C function), 175
Py_GenericAliasType (Cvar), 176
Py_GetArgcArgv (C function), 220
Py_GetBuildInfo (C function), 184
Py_GetCompiler (C function), 184
Py_GetCopyright (C function), 184
Py_GETENV (C macro), 5
Py_GetExecPrefix (C function), 182
Py_GetExecPrefix (), 11
Py_GetPath (C function), 183
Py_GetPath (), 11, 182,183
Py_GetPlatform (C function), 184
Py_GetPrefix (C function), 182
Py_GetPrefix (), 11
Py_GetProgramFullPath (C function), 183
Py_GetProgramFullPath (), 11
Py_GetProgramName (C function), 182
Py_GetPythonHome (C function), 185
Py_GetVersion (C function), 184
Py_GT (C macro), 259
Py_HashRandomizationFlag (Cvar), 179
Py_IgnoreEnvironmentFlag (Cvar), 179
Py_INCREF (C function), 43
Py_IncRef (C function), 44
Py_INCREF (), 7
Py_Initialize (C function), 181
Py_Initialize (), 11,182,194
Py_InitializeEx (C function), 181
Py_InitializeFromConfig (C function), 217
Py_InspectFlag (Cvar), 179
Py_InteractiveFlag (Cvar), 179
Py_1Is (C function), 234
Py_IS_TYPE (C function), 235
Py_IsFalse (C function), 235
Py_IsInitialized (C function), 181
Py_TIsInitialized(), 1l
Py_IsNone (C function), 234
Py_IsolatedFlag (Cvar), 179
Py_TIsTrue (C function), 234
Py_LE (C macro), 259
Py_LeaveRecursiveCall (C function), 57
Py_LegacyWindowsFSEncodingFlag (C var),
179
Py_LegacyWindowsStdioFlag (C var), 180
Py_LIMITED_API (C macro), 14
Py_LT (C macro), 259
Py_Main (C function), 39
PY_MAJOR_VERSION (C macro), 279
Py_MAX (C macro), 5

Py_MEMBER_SIZE (C macro), 5

PY_MICRO_VERSION (C macro), 279

Py_MIN (C macro), 5

PY_MINOR_VERSION (C macro), 279

Py_mod_create (C macro), 158

Py_mod_exec (C macro), 158

Py_mod_multiple_interpreters (C macro),
159

Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED

(C macro), 159

Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
(C macro), 159

Py_MOD_PER_INTERPRETER_GIIL_SUPPORTED
(C macro), 159

Py_NE (C macro), 259

Py_NewInterpreter (C function), 194

Py_NewInterpreterFromConfig (C function),
193

Py_NewRef (C function), 43

Py_NO_INLINE (C macro), 5

Py_None (Cvar), 113

Py_NoSiteFlag (Cvar), 180

Py_NotImplemented (C var), 83

Py_NoUserSiteDirectory (Cvar), 180

Py_OptimizeFlag (C var), 180

Py_PrelInitialize (C function), 206

Py_PreInitializeFromArgs (C function), 206

Py_PreInitializeFromBytesArgs (C func-
tion), 206

Py_PRINT_RAW, 155

Py_QuietFlag (Cvar), 180

Py_READONLY (C macro), 239

Py_REFCNT (C function), 43

Py_RELATIVE_OFFSET (C macro), 239

PY_RELEASE_LEVEL (C macro), 279

PY_RELEASE_SERIAL (C macro), 279

Py_ReprEnter (C function), 57

Py_ReprLeave (C function), 57

Py_RETURN_FALSE (C macro), 116

Py_RETURN_NONE (C macro), 113

Py_RETURN_NOTIMPLEMENTED (C macro), 83

Py_RETURN_RICHCOMPARE (C macro), 259

Py_RETURN_TRUE (C macro), 117

Py_RunMain (C function), 220

Py_SET_REFCNT (C function), 43

Py_SET_SIZE (C function), 235

Py_SET_TYPE (C function), 235

Py_SetPath (C function), 183

Py_SetPath (), 183

Py_SetProgramName (C function), 182

Py_SetProgramName (), 11, 181183

Py_SetPythonHome (C function), 185

Py_SETREF (C macro), 45

Py_SetStandardStreamEncoding (C function),
182

Py_single_input (Cvar), 42

Py_SIZE (C function), 235

Py_ssize_t (Ctype), 9
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PY_SSIZE_T_MAX, 115

Py_STRINGIFY (C macro), 5

Py_T_BOOL (C macro), 240

Py_T_BYTE (C macro), 240

Py_T_CHAR (C macro), 240

Py_T_DOUBLE (C macro), 240

Py_T_FLOAT (C macro), 240

Py_T_INT (C macro), 240

Py_T_LONG (C macro), 240

Py_T_LONGLONG (C macro), 240

Py_T_OBJECT_EX (C macro), 240

Py_T_PYSSIZET (C macro), 240

Py_T_SHORT (C macro), 240

Py_T_STRING (C macro), 240

Py_T_STRING_INPLACE (C macro), 240

Py_T_UBYTE (C macro), 240

Py_T_UINT (C macro), 240

Py_T_ULONG (C macro), 240

Py_T_ULONGLONG (C macro), 240

Py_T_USHORT (C macro), 240

Py_TPFLAGS_BASE_EXC_SUBCLASS (C macro),
255

Py_TPFLAGS_BASETYPE (C macro), 253

Py_TPFLAGS_BYTES_SUBCLASS (C macro), 255

Py_TPFLAGS_DEFAULT (C macro), 254

Py_TPFLAGS_DICT_SUBCLASS (C macro), 255

Py_TPFLAGS_DISALLOW_INSTANTIATION (C
macro), 255

Py_TPFLAGS_HAVE_FINALIZE (C macro), 255

Py_TPFLAGS_HAVE_GC (C macro), 253

Py_TPFLAGS_HAVE_VECTORCALL (C macro), 255

Py_TPFLAGS_HEAPTYPE (C macro), 253

Py_TPFLAGS_IMMUTABLETYPE (C macro), 255

Py_TPFLAGS_ITEMS_AT_END (C macro), 254

Py_TPFLAGS_LIST_SUBCLASS (C macro), 255

Py_TPFLAGS_LONG_SUBCLASS (C macro), 255

Py_TPFLAGS_MANAGED_DICT (C macro), 254

Py_TPFLAGS_MANAGED_WEAKREF (C macro), 254

Py_TPFLAGS_MAPPING (C macro), 256

Py_TPFLAGS_METHOD_DESCRIPTOR (C macro),
254

Py_TPFLAGS_READY (C macro), 253

Py_TPFLAGS_READYING (C macro), 253

Py_TPFLAGS_SEQUENCE (C macro), 256

Py_TPFLAGS_TUPLE_SUBCLASS (C macro), 255

Py_TPFLAGS_TYPE_SUBCLASS (C macro), 255

Py_TPFLAGS_UNICODE_SUBCLASS (C macro),
255

Py_TPFLAGS_VALID_VERSION_TAG (C macro),
256

Py_tracefunc (Ctype), 196

Py_True (Cvar), 116

Py_tss_NEEDS_INIT (C macro), 199

Py_tss_t (Ctype), 199

Py_TYPE (C function), 235

Py_UCS1 (Ctype), 123

Py_UCS2 (Ctype), 123

Py_UCS4 (Ctype), 123

Py_UNBLOCK_THREADS (C macro), 189

Py_UnbufferedStdioFlag (C var), 180

Py_UNICODE (C type), 123

Py_UNICODE_IS_HIGH_SURROGATE (C ﬁmction),
126

Py_UNICODE_IS_LOW_SURROGATE (C function),
126

Py_UNICODE_IS_SURROGATE (C function), 126

Py_UNICODE_ISALNUM (C function), 125

Py_UNICODE_ISALPHA (C function), 125

Py_UNICODE_ISDECIMAL (C function), 125

Py_UNICODE_ISDIGIT (C function), 125

Py_UNICODE_ISLINEBREAK (C function), 125

Py_UNICODE_ISLOWER (C function), 125

Py_UNICODE_ISNUMERIC (C function), 125

Py_UNICODE_ISPRINTABLE (C function), 125

Py_UNICODE_ISSPACE (C function), 125

Py_UNICODE_ISTITLE (C function), 125

Py_UNICODE_ISUPPER (C function), 125

Py_UNICODE_JOIN_SURROGATES (C function),
126

Py_UNICODE_TODECIMAL (C function), 126

Py_UNICODE_TODIGIT (C function), 126

Py_UNICODE_TOLOWER (C function), 125

Py_UNICODE_TONUMERIC (Cfunction), 126

Py_UNICODE_TOTITLE (C function), 126

Py_UNICODE_TOUPPER (C function), 125

Py_UNREACHABLE (C macro), 5

Py_UNUSED (C macro), 6

Py_VaBuildvValue (C function), 77

PY_VECTORCALL_ARGUMENTS_OFFSET c
macro), 88

Py_VerboseFlag (Cvar), 180

Py_Version (Cvar), 279

PY_VERSION_HEX (C macro), 279

Py_VISIT (C function), 277

Py_XDECREF (C function), 44

Py_XDECREF (), 11

Py_XINCREF (C function), 43

Py_XNewRef (C function), 44

Py_XSETREF (C macro), 45

PyAIter_Check (C function), 97

PyAnySet_Check (C function), 146

PyAnySet_CheckExact (C function), 146

PyArg_Parse (C function), 74

PyArg_ParseTuple (C function), 74

PyArg_ParseTupleAndKeywords (C function),
74

PyArg_UnpackTuple (C function), 75

PyArg_ValidateKeywordArguments (C func-
tion), 74

PyArg_VaParse (C function), 74

PyArg_VaParseTupleAndKeywords (C func-
tion), 74

PyASCIIObject (Ctype), 123

PyAsyncMethods (C type), 271

PyAsyncMethods.am_aiter (C member), 271

PyAsyncMethods.am_anext (C member), 271

320

#5l



The Python/C API, %% 3.12.0rc3

PyAsyncMethods.am_await (C member), 271
PyAsyncMethods.am_send (C member), 271
PyBool_Check (C function), 116
PyBool_FromLong (C function), 117
PyBool_Type (Cvar), 116
PyBUF_ANY_CONTIGUOUS (C macro), 101
PyBUF_C_CONTIGUOUS (C macro), 101
PyBUF_CONTIG (C macro), 102
PyBUF_CONTIG_RO (C macro), 102
PyBUF_F_CONTIGUOUS (C macro), 101
PyBUF_FORMAT (C macro), 101
PyBUF_FULL (C macro), 102
PyBUF_FULL_RO (C macro), 102
PyBUF_INDIRECT (C macro), 101
PyBUF_MAX_NDIM (C macro), 100
PyBUF_ND (C macro), 101
PyBUF_RECORDS (C macro), 102
PyBUF_RECORDS_RO (C macro), 102
PyBUF_SIMPLE (C macro), 101
PyBUF_STRIDED (C macro), 102
PyBUF_STRIDED_RO (C macro), 102
PyBUF_STRIDES (C macro), 101
PyBUF_WRITABLE (C macro), 101
PyBuffer_FillContiguousStrides (C func-
tion), 104
PyBuffer_FillInfo (C function), 104
PyBuffer_FromContiguous (C function), 104
PyBuffer_GetPointer (C function), 104
PyBuffer_IsContiguous (C function), 104
PyBuffer_Release (C function), 103
PyBuffer_ SizeFromFormat (C function), 104
PyBuffer_ ToContiguous (C function), 104
PyBufferProcs, 98
PyBufferProcs (C type), 270
PyBufferProcs.bf_getbuffer (C member),
270
PyBufferProcs.bf_releasebuffer (C mem-
ber), 270
PyByteArray_AS_STRING (C function), 123
PyByteArray_AsString (C function), 122
PyByteArray_Check (C function), 122
PyByteArray_CheckExact (C function), 122
PyByteArray_Concat (C function), 122
PyByteArray_FromObject (C function), 122
PyByteArray_FromStringAndSize (C func-
tion), 122
PyByteArray_GET_SIZE (C function), 123
PyByteArray_Resize (C function), 122
PyByteArray_Size (C function), 122
PyByteArray_Type (Cvar), 122
PyByteArrayObject (C type), 122
PyBytes_AS_STRING (C function), 121
PyBytes_AsString (C function), 121
PyBytes_AsStringAndSize (C function), 121
PyBytes_Check (C function), 120
PyBytes_CheckExact (C function), 120
PyBytes_Concat (C function), 121
PyBytes_ConcatAndDel (C function), 121

PyBytes_FromFormat (C function), 120
PyBytes_FromFormatV (C function), 121
PyBytes_FromObject (C function), 121
PyBytes_FromString (C function), 120
PyBytes_FromStringAndSize (C function), 120
PyBytes_GET_SIZE (C function), 121
PyBytes_Size (C function), 121
PyBytes_Type (Cvar), 120
PyBytesObject (Ctype), 120
PyCallable_Check (C function), 92
PyCallIter_Check (C function), 162
PyCallIter_New (C function), 162
PyCallIter_Type (Cvar), 162
PyCapsule (C type), 166
PyCapsule_CheckExact (C function), 166
PyCapsule_Destructor (C type), 166
PyCapsule_GetContext (C function), 167
PyCapsule_GetDestructor (C function), 167
PyCapsule_GetName (C function), 167
PyCapsule_GetPointer (C function), 167
PyCapsule_Import (C function), 167
PyCapsule_TIsValid (C function), 167
PyCapsule_New (C function), 166
PyCapsule_SetContext (C function), 167
PyCapsule_SetDestructor (C function), 167
PyCapsule_SetName (C function), 167
PyCapsule_SetPointer (C function), 167
PyCell_Check (C function), 150
PyCell_GET (C function), 150
PyCell_Get (C function), 150
PyCell_New (C function), 150
PyCell_SET (C function), 151
PyCell_Set (C function), 151
PyCell_Type (Cvar), 150
PyCellObject (Ctype), 150
PyCFunction (C type), 236
PyCFunctionWithKeywords (C type), 236
PyCMethod (C type), 236
PyCode_Addr2Line (C function), 152
PyCode_Addr2Location (C function), 152
PyCode_AddwWatcher (C function), 152
PyCode_Check (C function), 151
PyCode_ClearWatcher (C function), 152
PyCode_GetCellvars (C function), 152
PyCode_GetCode (C function), 152
PyCode_GetFreevars (C function), 152
PyCode_GetNumFree (C function), 151
PyCode_GetVarnames (C function), 152
PyCode_New, 151
PyCode_NewEmpty (C function), 152
PyCode_NewWithPosOnlyArgs, 152
PyCode_Type (Cvar), 151
PyCode_WatchCallback (Ctype), 153
PyCodec_BackslashReplaceErrors (C func-
tion), 80
PyCodec_Decode (C function), 79
PyCodec_Decoder (C function), 79
PyCodec_Encode (C function), 79
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PyCodec_Encoder (C function), 79
PyCodec_IgnoreErrors (C function), 80
PyCodec_IncrementalDecoder (C function), 79
PyCodec_IncrementalEncoder (C function), 79
PyCodec_KnownEncoding (C function), 79
PyCodec_LookupError (C function), 80
PyCodec_NameReplaceErrors (C function), 80
PyCodec_Register (C function), 79
PyCodec_RegisterError (C function), 80
PyCodec_ReplaceErrors (C function), 80
PyCodec_StreamReader (C function), 79
PyCodec_StreamWriter (C function), 79
PyCodec_StrictErrors (C function), 80
PyCodec_Unregister (C function), 79
PyCodec_XMLCharRefReplaceErrors (C func-
tion), 80
PyCodeEvent (C type), 152
PyCodeObject (Ctype), 151
PyCompactUnicodeObject (C type), 123
PyCompilerFlags (C struct), 42
PyCompilerFlags.cf_feature_version (C
member), 42
PyCompilerFlags.cf_flags (C member), 42
PyComplex_AsCComplex (C function), 120
PyComplex_Check (C function), 119
PyComplex_CheckExact (C function), 119
PyComplex_FromCComplex (C function), 119
PyComplex_FromDoubles (C function), 119
PyComplex_ImagAsDouble (C function), 120
PyComplex_RealAsDouble (C function), 120
PyComplex_Type (Cvar), 119
PyComplexObject (Ctype), 119
PyConfig (Ctype), 207
PyConfig_Clear (C function), 207
PyConfig_InitIsolatedConfig (C function),
207
PyConfig_InitPythonConfig (C function), 207
PyConfig_Read (C function), 207
PyConfig_SetArgv (C function), 207
PyConfig_SetBytesArgv (C function), 207
PyConfig_SetBytesString (C function), 207
PyConfig_SetString (C function), 207
PyConfig_SetWideStringList (C function),
207
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.

argv (C member), 208
base_exec_prefix (C member), 208
base_executable (C member), 208
base_prefix (C member), 208
buffered_stdio (C member), 208
PyConfig.bytes_warning (C member), 209
PyConfig.check_hash_pycs_mode (C mem-
ber), 209
PyConfig.code_debug_ranges
209
PyConfig.configure_c_stdio (C member),
209
PyConfig.dev_mode (C member), 209
PyConfig.dump_refs (C member), 209

(C  member),

PyConfig.exec_prefix (C member), 210
PyConfig.executable (C member), 210
PyConfig.faulthandler (C member), 210
PyConfig.filesystem_encoding (C member),
210
PyConfig.filesystem_errors
210
PyConfig.hash_seed (C member), 211
PyConfig.home (C member), 211
PyConfig.import_time (C member), 211
PyConfig.inspect (C member), 211
PyConfig.install_signal_handlers
member), 211
PyConfig.int_max_str_digits (C member),
211
PyConfig.interactive (C member), 211
PyConfig.isolated (C member), 211
PyConfig.legacy_windows_stdio (C mem-
ber), 212
PyConfig.malloc_stats (C member), 212
PyConfig.module_search_paths (C member),
212
PyConfig.module_search_paths_set
member), 212
PyConfig.optimization_level (C member),
213
PyConfig.orig_argv (C member), 213
PyConfig.parse_argv (C member), 213
PyConfig.parser_debug (C member), 213
PyConfig.pathconfig_warnings (C member),
213
PyConfig.perf_profiling (C member), 215
PyConfig.platlibdir (C member), 212
PyConfig.prefix (C member), 213
PyConfig.program_name (C member), 214
PyConfig.pycache_prefix (Cmember), 214
PyConfig.pythonpath_env (C member), 212
PyConfig.quiet (C member), 214
PyConfig.run_command (C member), 214
PyConfig.run_filename (C member), 214
PyConfig.run_module (C member), 214
PyConfig.safe_path (C member), 208
PyConfig.show_ref_count (C member), 214
PyConfig.site_import (C member), 215
PyConfig.skip_source_first_line (Cmem-
ber), 215
PyConfig.stdio_encoding (C member), 215
PyConfig.stdio_errors (C member), 215
PyConfig.tracemalloc (C member), 215
PyConfig.use_environment (C member), 215
PyConfig.use_hash_seed (C member), 211
PyConfig.user_site_directory (C member),
216
PyConfig.verbose (C member), 216
PyConfig.warn_default_encoding (C mem-
ber), 209
PyConfig.warnoptions (C member), 216
PyConfig.write_bytecode (C member), 216

(C  member),

(e

(e
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PyConfig.xoptions (C member), 216
PyContext (Ctype), 171
PyContext_CheckExact (C function), 171
PyContext_Copy (C function), 171
PyContext_CopyCurrent (C function), 171
PyContext_Enter (C function), 171
PyContext_Exit (C function), 171
PyContext_New (C function), 171
PyContext_Type (Cvar), 171
PyContextToken (Ctype), 171
PyContextToken_CheckExact (C function), 171
PyContextToken_Type (Cvar), 171
PyContextVar (Ctype), 171
PyContextVar_CheckExact (C function), 171
PyContextVar_Get (C function), 171
PyContextVar_New (C function), 171
PyContextVar_Reset (C function), 172
PyContextVar_Set (C function), 172
PyContextVar_Type (Cvar), 171
PyCoro_CheckExact (C function), 170
PyCoro_New (C function), 170
PyCoro_Type (Cvar), 170
PyCoroObject (Ctype), 170
PyDate_Check (C function), 172
PyDate_CheckExact (C function), 173
PyDate_FromDate (C function), 173
PyDate_FromTimestamp (C function), 175
PyDateTime_Check (C function), 173
PyDateTime_CheckExact (C function), 173
PyDateTime_Date (Ctype), 172
PyDateTime_DATE_GET_FOLD (C function), 174
PyDateTime_DATE_GET_HOUR (C function), 174
PyDateTime_DATE_GET_MICROSECOND (C func-
tion), 174
PyDateTime_DATE_GET_MINUTE (C function),
174
PyDateTime_DATE_GET_SECOND (C function),
174
PyDateTime_DATE_GET_TZINFO (C function),
174
PyDateTime_DateTime (C type), 172
PyDateTime_DateTimeType (Cvar), 172
PyDateTime_DateType (Cvar), 172
PyDateTime_Delta (Ctype), 172
PyDateTime_DELTA_GET_DAYS (C function), 175
PyDateTime_DELTA_GET_MICROSECONDS (C
Sfunction), 175
PyDateTime_DELTA_GET_SECONDS (C function),
175
PyDateTime_DeltaType (Cvar), 172
PyDateTime_FromDateAndTime (C function),
173
PyDateTime_FromDateAndTimeAndFold
function), 173
PyDateTime_FromTimestamp (C function), 175
PyDateTime_GET_DAY (C function), 174
PyDateTime_GET_MONTH (C function), 174
PyDateTime_GET_YEAR (C function), 174

(e

PyDateTime_Time (C type), 172
PyDateTime_TIME_GET_FOLD (C function), 175
PyDateTime_TIME_GET_HOUR (C function), 174
PyDateTime_TIME_GET_MICROSECOND (C func-
tion), 174
PyDateTime_TIME_GET_MINUTE (C function),
174
PyDateTime_TIME_GET_SECOND (C function),
174
PyDateTime_TIME_GET_TZINFO (C function),
175
PyDateTime_TimeType (Cvar), 172
PyDateTime_TimeZone_UTC (Cvar), 172
PyDateTime_TZInfoType (Cvar), 172
PyDelta_Check (C function), 173
PyDelta_CheckExact (C function), 173
PyDelta_FromDSU (C function), 173
PyDescr_IsData (C function), 163
PyDescr_NewClassMethod (C function), 163
PyDescr_NewGetSet (C function), 163
PyDescr_NewMember (C function), 163
PyDescr_NewMethod (C function), 163
PyDescr_NewWrapper (C function), 163
PyDict_Addwatcher (C function), 145
PyDict_Check (C function), 142
PyDict_CheckExact (C function), 143
PyDict_Clear (C function), 143
PyDict_ClearWatcher (C function), 145
PyDict_Contains (C function), 143
PyDict_Copy (C function), 143
PyDict_DelItem (C function), 143
PyDict_DelItemString (C function), 143
PyDict_GetItem (C function), 143
PyDict_GetItemString (C function), 143
PyDict_GetItemWithError (C function), 143
PyDict_Items (C function), 144
PyDict_Keys (C function), 144
PyDict_Merge (C function), 144
PyDict_MergeFromSeq2 (C function), 145
PyDict_New (C function), 143
PyDict_Next (C function), 144
PyDict_SetDefault (C function), 143
PyDict_SetItem (C function), 143
PyDict_SetItemString (C function), 143
PyDict_Size (C function), 144
PyDict_Type (Cvar), 142
PyDict_Unwatch (C function), 145
PyDict_Update (C function), 144
PyDict_Values (C function), 144
PyDict_Watch (C function), 145
PyDict_WatchCallback (Ctype), 145
PyDict_WatchEvent (C type), 145
PyDictObject (Ctype), 142
PyDictProxy_New (C function), 143
PyDoc_STR (C macro), 6
PyDoc_STRVAR (C macro), 6
PyErr_BadArgument (C function), 48
PyErr_BadInternalCall (C function), 50

gL ]
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PyErr_CheckSignals (C function), 54
PyErr_Clear (C function), 47
PyErr_Clear (), 10,11
PyErr_DisplayException (C function), 48
PyErr_ExceptionMatches (C function), 51
PyErr_ExceptionMatches (), 11
PyErr_Fetch (C function), 52
PyErr_Format (C function), 48
PyErr_FormatV (C function), 48
PyErr_GetExcInfo (C function), 53
PyErr_GetHandledException (C function), 53
PyErr_GetRaisedException (C function), 51
PyErr_GivenExceptionMatches (C function),
51
PyErr_NewException (C function), 55
PyErr_NewExceptionWithDoc (C function), 55
PyErr_NoMemory (C function), 48
PyErr_NormalizeException (C function), 52
PyErr_Occurred (C function), 51
PyErr_Occurred(), 10
PyErr_Print (C function), 48
PyErr_PrintEx (C function), 47
PyErr_ResourceWarning (C function), 51
PyErr_Restore (C function), 52
PyErr_SetExcFromWindowsErr (C function), 49

PyErr_SetExcFromWindowsErrWithFilename

(C function), 49

PyErr_WarnExplicitObject (C function), 50
PyErr_WarnFormat (C function), 51
PyErr_WriteUnraisable (C function), 48
PyEval_AcquireLock (C function), 192
PyEval_AcquireThread (C function), 191
PyEval_AcquireThread(), 188
PyEval_EvalCode (C function), 42
PyEval_EvalCodeEx (C function), 42
PyEval_EvalFrame (C function), 42
PyEval_EvalFrameEx (C function), 42
PyEval_GetBuiltins (C function), 78
PyEval_GetFrame (C function), 78
PyEval_GetFuncDesc (C function), 78
PyEval_GetFuncName (C function), 78
PyEval_GetGlobals (C function), 78
PyEval_GetLocals (C function), 78
PyEval_InitThreads (C function), 187
PyEval_InitThreads (), 181
PyEval_MergeCompilerFlags (C function), 42
PyEval_ReleaseLock (C function), 192
PyEval_ReleaseThread (C function), 192
PyEval_ReleaseThread(), 188
PyEval_RestoreThread (C function), 188
PyEval_RestoreThread (), 186, 188
PyEval_SaveThread (C function), 188
PyEval_SaveThread (), 186, 188
PyEval_SetProfile (C function), 197

PyErr_SetExcFromWindowsErrWithFilename@yRawal_SetProfileAllThreads (C function),

(C function), 49

197

PyErr_SetExcFromWindowsErrWithFilename@ykseals SetTrace (C function), 198

(C function), 49
PyErr_SetExcInfo (C function), 53
PyErr_SetFromErrno (C function), 48
PyErr_SetFromErrnoWithFilename (C func-
tion), 49
PyErr_SetFromErrnoWithFilenameObject
(C function), 49
PyErr_SetFromErrnoWithFilenameObjects
(C function), 49
PyErr_SetFromWindowsErr (C function), 49
PyErr_SetFromWindowsErrWithFilename (C
function), 49
PyErr_SetHandledException (C function), 53
PyErr_SetImportError (C function), 50
PyErr_SetImportErrorSubclass (C function),
50
PyErr_SetInterrupt (C function), 54
PyErr_SetInterruptEx (C function), 54
PyErr_SetNone (C function), 48
PyErr_SetObject (C function), 48
PyErr_SetRaisedException (C function), 52
PyErr_SetString (C function), 48
PyErr_SetString(), 10
PyErr_SyntaxLocation (C function), 50
PyErr_SyntaxLocationEx (C function), 50
PyErr_SyntaxLocationObject (C function), 50
PyErr_WarnEx (C function), 50
PyErr_WarnExplicit (C function), 51

PyEval_SetTraceAllThreads (C function), 198
PyEval_ThreadsInitialized (C function), 188
PyExc_ArithmeticError, 57
PyExc_AssertionError, 57
PyExc_AttributeError, 57
PyExc_BaseException, 57
PyExc_BlockingIOError, 57
PyExc_BrokenPipeError, 57
PyExc_BufferError, 57
PyExc_BytesWarning, 59
PyExc_ChildProcessError, 57
PyExc_ConnectionAbortedError, 57
PyExc_ConnectionError, 57
PyExc_ConnectionRefusedError, 57
PyExc_ConnectionResetError, 57
PyExc_DeprecationWarning, 59
PyExc_EnvironmentError, 59
PyExc_EOFError, 57
PyExc_Exception, 57
PyExc_FileExistsError, 57
PyExc_FileNotFoundError, 57
PyExc_FloatingPointError, 57
PyExc_FutureWarning, 59
PyExc_GeneratorExit, 57
PyExc_ImportError, 57
PyExc_ImportWarning, 59
PyExc_IndentationError, 57
PyExc_IndexError, 57
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PyExc_InterruptedError, 57
PyExc_IOError, 59
PyExc_IsADirectoryError, 57
PyExc_KeyboardInterrupt, 57
PyExc_KeyError, 57
PyExc_LookupError, 57
PyExc_MemoryError, 57
PyExc_ModuleNotFoundError, 57
PyExc_NameError, 57
PyExc_NotADirectoryError, 57
PyExc_NotImplementedError, 57
PyExc_OSError, 57
PyExc_OverflowError, 57
PyExc_PendingDeprecationWarning, 59
PyExc_PermissionError, 57
PyExc_ProcessLookupError, 57
PyExc_RecursionError, 57
PyExc_ReferenceError, 57
PyExc_ResourceWarning, 59
PyExc_RuntimeError, 57
PyExc_RuntimeWarning, 59
PyExc_StopAsyncIteration, 57
PyExc_StopIteration,57
PyExc_SyntaxError, 57
PyExc_SyntaxWarning, 59
PyExc_SystemError, 57
PyExc_SystemExit, 57
PyExc_TabError, 57
PyExc_TimeoutError, 57
PyExc_TypeError, 57
PyExc_UnboundLocalError, 57
PyExc_UnicodeDecodeError, 57
PyExc_UnicodeEncodeError, 57
PyExc_UnicodeError, 57
PyExc_UnicodeTranslateError, 57
PyExc_UnicodeWarning, 59
PyExc_UserWarning, 59
PyExc_ValueError, 57

PyExc_Warning, 59
PyExc_WindowsError, 59
PyExc_ZeroDivisionError, 57
PyException_GetArgs (C function), 55
PyException_GetCause (C function), 55
PyException_GetContext (C function), 55
PyException_GetTraceback (C function), 55
PyException_SetArgs (C function), 55
PyException_SetCause (C function), 55
PyException_SetContext (C function), 55
PyException_SetTraceback (C function), 55
PyFile_FromFd (C function), 154
PyFile_GetLine (C function), 154
PyFile_SetOpenCodeHook (C function), 154
PyFile_WriteObject (C function), 155
PyFile_WriteString (C function), 155
PyFloat_AS_DOUBLE (C function), 117
PyFloat_AsDouble (C function), 117
PyFloat_Check (C function), 117
PyFloat_CheckExact (C function), 117

PyFloat_FromDouble (C function), 117
PyFloat_FromString (C function), 117
PyFloat_GetInfo (C function), 117
PyFloat_GetMax (C function), 117
PyFloat_GetMin (C function), 117
PyFloat_Pack?2 (C function), 118
PyFloat_Pack4 (C function), 118
PyFloat_Pack8 (C function), 118
PyFloat_Type (Cvar), 117
PyFloat_Unpack?2 (C function), 118
PyFloat_Unpack4 (C function), 118
PyFloat_Unpack8 (C function), 118
PyFloatObject (Ctype), 117
PyFrame_Check (C function), 168
PyFrame_GetBack (C function), 168
PyFrame_GetBuiltins (C function), 168
PyFrame_GetCode (C function), 168
PyFrame_GetGenerator (C function), 168
PyFrame_GetGlobals (C function), 168
PyFrame_GetLasti (C function), 168
PyFrame_GetLineNumber (C function), 169
PyFrame_GetLocals (C function), 169
PyFrame_GetVar (C function), 168
PyFrame_GetVarString (C function), 169
PyFrame_Type (Cvar), 168
PyFrameObject (Ctype), 168
PyFrozenSet_Check (C function), 146
PyFrozenSet_CheckExact (C function), 146
PyFrozenSet_New (C function), 147
PyFrozenSet_Type (C var), 146
PyFunction_AddWatcher (C function), 148
PyFunction_Check (C function), 148
PyFunction_ClearWatcher (C function), 149
PyFunction_GetAnnotations (C function), 148
PyFunction_GetClosure (C function), 148
PyFunction_GetCode (C function), 148
PyFunction_GetDefaults (C function), 148
PyFunction_GetGlobals (C function), 148
PyFunction_GetModule (C function), 148
PyFunction_New (C function), 148
PyFunction_NewWithQualName (C function),
148
PyFunction_SetAnnotations (C function), 148
PyFunction_SetClosure (C function), 148
PyFunction_SetDefaults (C function), 148
PyFunction_SetVectorcall (C function), 148
PyFunction_Type (Cvar), 147
PyFunction_WatchCallback (C type), 149
PyFunction_WatchEvent (C type), 149
PyFunctionObject (C type), 147
PyGC_Collect (C function), 278
PyGC_Disable (C function), 278
PyGC_Enable (C function), 278
PyGC_TIsEnabled (C function), 278
PyGen_Check (C function), 170
PyGen_CheckExact (C function), 170
PyGen_New (C function), 170
PyGen_NewWithQualName (C function), 170

gL ]
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PyGen_Type (Cvar), 170
PyGenObject (C type), 170
PyGetSetDef (C type), 241
PyGetSetDef.closure (C member), 241
PyGetSetDef.doc (C member), 241
PyGetSetDef.get (C member), 241
PyGetSetDef .name (C member), 241
PyGetSetDef.set (C member), 241
PyGILState_Check (C function), 189
PyGILState_Ensure (C function), 188
PyGILState_GetThisThreadState (C func-
tion), 189
PyGILState_Release (C function), 189
PyImport_AddModule (C function), 67
PyImport_AddModuleObject (C function), 67
PyImport_AppendInittab (C function), 69
PyImport_ExecCodeModule (C function), 67
PyImport_ExecCodeModuleEx (C function), 67
PyImport_ExecCodeModuleObject (C func-
tion), 68
PyImport_ExecCodeModuleWithPathnames
(C function), 68
PyImport_ExtendInittab (C function), 69
PyImport_FrozenModules (C var), 69
PyImport_GetImporter (C function), 68
PyImport_GetMagicNumber (C function), 68
PyImport_GetMagicTag (C function), 68
PyImport_GetModule (C function), 68
PyImport_GetModuleDict (C function), 68
PyImport_Import (C function), 67
PyImport_ImportFrozenModule (C function),
69
PyImport_ImportFrozenModuleObject (C
function), 68
PyImport_ImportModule (C function), 66
PyImport_ImportModuleEx (C function), 66
PyImport_ImportModuleLevel (C function), 67
PyImport_ImportModuleLevelObject (o
function), 66
PyImport_ImportModuleNoBlock (C function),
66
PyImport_ReloadModule (C function), 67
PyIndex_Check (C function), 94
PyInstanceMethod_Check (C function), 149
PyInstanceMethod_Function (C function), 149
PyInstanceMethod_GET_FUNCTION (C func-
tion), 150
PyInstanceMethod_New (C function), 149
PyInstanceMethod_Type (C var), 149
PyInterpreterConfig (Ctype), 193
PyInterpreterConfig DEFAULT_GIL (c
macro), 193
PyInterpreterConfig_ OWN_GIL (C macro),
193
PyInterpreterConfig_ SHARED_GIL c
macro), 193

PyInterpreterConfig.allow_exec (C mem-
ber), 193
PyInterpreterConfig.allow_fork (C mem-
ber), 193
PyInterpreterConfig.allow_threads (C
member), 193
PyInterpreterConfig.
(C member), 193
PyInterpreterConfig.gil (C member), 193
PyInterpreterConfig.use_main_obmalloc

(C member), 193
PyInterpreterState (Ctype), 187
PyInterpreterState_Clear (C function), 189
PyInterpreterState_Delete (C function), 190
PyInterpreterState_Get (C function), 191
PyInterpreterState_GetDict (C function),

191
PyInterpreterState_GetID (C function), 191
PyInterpreterState_Head (C function), 198
PyInterpreterState_Main (C function), 198
PyInterpreterState_New (C function), 189
PyInterpreterState_Next (C function), 198
PyInterpreterState_ThreadHead (C func-

tion), 198
PyIter_Check (C function), 97
PyIter_Next (C function), 97
PyIter_Send (C function), 98
PyList_Append (C function), 142
PyList_AsTuple (C function), 142
PyList_Check (C function), 141
PyList_CheckExact (C function), 141
PyList_GET_ITEM (C function), 141
PyList_GET_SIZE (C function), 141
PyList_GetItem (C function), 141
PyList_GetItem(), 8
PyList_GetSlice (C function), 142
PyList_Insert (C function), 142
PyList_New (C function), 141
PyList_Reverse (C function), 142
PyList_SET_ITEM (C function), 142
PyList_SetItem (C function), 141
PyList_SetItem(),7
PyList_SetSlice (C function), 142
PyList_Size (C function), 141
PyList_Sort (C function), 142
PyList_Type (Cvar), 141
PyListObject (Ctype), 141
PyLong_AsDouble (C function), 116
PyLong_AsLong (C function), 114
PyLong_AsLongAndOverflow (C function), 114
PyLong_AsLongLong (C function), 114
PyLong_AsLongLongAndOverflow (C function),

114
PyLong_AsSize_t (C function), 115
PyLong_AsSsize_t (C function), 115
PyLong_AsUnsignedLong (C function), 115

PyInterpreterConfig.allow_daemon_threadsyLong_AsUnsignedLongLong (C function), 115

(C member), 193
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PyLong_AsUnsignedLongLongMask (C func-
tion), 115
PyLong_AsUnsignedLongMask (C function), 115
PyLong_AsVoidPtr (C function), 116
PyLong_Check (C function), 113
PyLong_CheckExact (C function), 113
PyLong_FromDouble (C function), 114
PyLong_FromLong (C function), 113
PyLong_FromLongLong (C function), 113
PyLong_FromSize_t (C function), 113
PyLong_FromSsize_t (C function), 113
PyLong_FromString (C function), 114
PyLong_FromUnicodeObject (C function), 114
PyLong_FromUnsignedLong (C function), 113
PyLong_FromUnsignedLongLong (C function),
113
PyLong_FromVoidPtr (C function), 114
PyLong_Type (Cvar), 113
PyLongObject (Ctype), 113
PyMapping_Check (C function), 96
PyMapping_DelItem (C function), 97
PyMapping_DelItemString (C function), 97
PyMapping_GetItemString (C function), 96
PyMapping_HasKey (C function), 97
PyMapping_HasKeyString (C function), 97
PyMapping_Items (C function), 97
PyMapping_Keys (C function), 97
PyMapping_Length (C function), 96
PyMapping_SetItemString (C function), 96
PyMapping_Size (C function), 96
PyMapping_Values (C function), 97
PyMappingMethods (C type), 269
PyMappingMethods.mp_ass_subscript (C
member), 269
PyMappingMethods.mp_length (C member),
269
PyMappingMethods.mp_subscript (C mem-
ber), 269
PyMarshal_ReadLastObjectFromFile (o
function), 70
PyMarshal_ReadLongFromFile (C function), 70
PyMarshal_ReadObjectFromFile (C function),
70
PyMarshal_ReadObjectFromString (C func-
tion), 70
PyMarshal_ReadShortFromFile (C function),
70
PyMarshal_WriteLongToFile (C function), 69
PyMarshal_WriteObjectToFile (C function),
70
PyMarshal_ WriteObjectToString
tion), 70
PyMem_Calloc (C function), 225
PyMem_Del (C function), 226
PYMEM_DOMAIN_MEM (C macro), 228
PYMEM_DOMAIN_OBJ (C macro), 228
PYMEM_DOMAIN_RAW (C macro), 227
PyMem_Free (C function), 225

(C  func-

PyMem_GetAllocator (C function), 228
PyMem_Malloc (C function), 225
PyMem_New (C macro), 225
PyMem_RawCalloc (C function), 224
PyMem_RawFree (C function), 225
PyMem_RawMalloc (C function), 224
PyMem_RawRealloc (C function), 224
PyMem_Realloc (C function), 225
PyMem_Resize (C macro), 225
PyMem_SetAllocator (C function), 228
PyMem_SetupDebugHooks (C function), 228
PyMemAllocatorDomain (C type), 227
PyMemAllocatorEx (C type), 227
PyMember_GetOne (C function), 239
PyMember_SetOne (C function), 239
PyMemberDef (C type), 238
PyMemberDef .doc (C member), 238
PyMemberDef . flags (C member), 238
PyMemberDef .name (C member), 238
PyMemberDef.offset (C member), 238
PyMemberDef . type (C member), 238
PyMemoryView_Check (C function), 165
PyMemoryView_FromBuffer (C function), 165
PyMemoryView_FromMemory (C function), 165
PyMemoryView_FromObject (C function), 165
PyMemoryView_GET_BASE (C function), 165
PyMemoryView_GET_BUFFER (C function), 165
PyMemoryView_GetContiguous (C function),
165
PyMethod_Check (C function), 150
PyMethod_Function (C function), 150
PyMethod_GET_FUNCTION (C function), 150
PyMethod_GET_SELF (C function), 150
PyMethod_New (C function), 150
PyMethod_Self (C function), 150
PyMethod_Type (Cvar), 150
PyMethodDef (C type), 236
PyMethodDef .ml_doc (C member), 236
PyMethodDef .ml_flags (C member), 236
PyMethodDef .ml_meth (C member), 236
PyMethodDef .ml_name (C member), 236
PyMODINIT_FUNC (C macro), 4
PyModule_AddFunctions (C function), 159
PyModule_AddIntConstant (C function), 161
PyModule_AddIntMacro (C macro), 161
PyModule_AddObject (C function), 160
PyModule_AddObjectRef (C function), 160
PyModule_AddStringConstant (C function),
161
PyModule_AddStringMacro (C macro), 161
PyModule_AddType (C function), 161
PyModule_Check (C function), 155
PyModule_CheckExact (C function), 155
PyModule_Create (C function), 157
PyModule_Create?2 (C function), 157
PyModule_ExecDef (C function), 159
PyModule_FromDefAndSpec (C function), 159
PyModule_FromDefAndSpec?2 (C function), 159

gL ]
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PyModule_GetDef (C function), 156
PyModule_GetDict (C function), 155
PyModule_GetFilename (C function), 156
PyModule_GetFilenameObject (C function),
156
PyModule_GetName (C function), 155
PyModule_GetNameObject (C function), 155
PyModule_GetState (C function), 155
PyModule_New (C function), 155
PyModule_NewObject (C function), 155
PyModule_SetDocString (C function), 159
PyModule_Type (Cvar), 155
PyModuleDef (C type), 156
PyModuleDef_Init (C function), 158
PyModuleDef_Slot (Ctype), 158
PyModuleDef_Slot.slot (C member), 158
PyModuleDef_Slot.value (C member), 158
PyModuleDef .m_base (C member), 156
PyModuleDef .m_clear (C member), 157
PyModuleDef .m_doc (C member), 156
PyModuleDef .m_free (C member), 157
PyModuleDef .m_methods (C member), 156
PyModuleDef .m_name (C member), 156
PyModuleDef .m_size (C member), 156
PyModuleDef .m_slots (C member), 156
PyModuleDef.m_slots.m_reload (C member),
157
PyModuleDef .m_traverse (C member), 157
PyNumber_Absolute (C function), 93
PyNumber_Add (C function), 92
PyNumber_And (C function), 93
PyNumber_AsSsize_t (C function), 94
PyNumber_Check (C function), 92
PyNumber_Divmod (C function), 92
PyNumber_Float (C function), 94
PyNumber_FloorDivide (C function), 92
PyNumber_Index (C function), 94
PyNumber_InPlaceAdd (C function), 93
PyNumber_InPlaceAnd (C function), 94
PyNumber_InPlaceFloorDivide (C function),
93
PyNumber_InPlaceLshift (C function), 94
PyNumber_InPlaceMatrixMultiply (C func-
tion), 93
PyNumber_InPlaceMultiply (C function), 93
PyNumber_InPlaceOr (C function), 94
PyNumber_InPlacePower (C function), 94
PyNumber_InPlaceRemainder (C function), 93
PyNumber_InPlaceRshift (C function), 94
PyNumber_InPlaceSubtract (C function), 93
PyNumber_InPlaceTrueDivide (C function), 93
PyNumber_InPlaceXor (C function), 94
PyNumber_Invert (C function), 93
PyNumber_Long (C function), 94
PyNumber_Lshift (C function), 93
PyNumber_MatrixMultiply (C function), 92
PyNumber_Multiply (C function), 92
PyNumber_Negative (C function), 92

PyNumber_Or (C function), 93
PyNumber_Positive (C function), 92
PyNumber_Power (C function), 92
PyNumber_Remainder (C function), 92
PyNumber_Rshift (C function), 93
PyNumber_Subtract (C function), 92
PyNumber_ToBase (C function), 94
PyNumber_TrueDivide (C function), 92
PyNumber_Xor (C function), 93
PyNumberMethods (C type), 266
PyNumberMethods.nb_absolute (C member),
267
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
ber), 268
PyNumberMethods
PyNumberMethods
ber), 268
PyNumberMethods
ber), 268

.nb_add (C member), 267
.nb_and (C member), 268
.nb_bool (C member), 268
.nb_divmod (C member), 267
.nb_float (C member), 268
.nb_floor_divide (Cmem-

.nb_index (C member), 268
.nb_inplace_add (C mem-

.nb_inplace_and (C mem-

PyNumberMethods.nb_inplace_floor_divide

(C member), 268
PyNumberMethods.nb_inplace_1lshift (C
member), 268

PyNumberMethods.nb_inplace_matrix_multiply

(C member), 268
PyNumberMethods.nb_inplace_multiply (C
member), 268
PyNumberMethods.nb_inplace_or (C mem-
ber), 268
PyNumberMethods.nb_inplace_power c
member), 268
PyNumberMethods.nb_inplace_remainder
(C member), 268
PyNumberMethods.nb_inplace_rshift (C
member), 268
PyNumberMethods.nb_inplace_subtract (C
member), 268
PyNumberMethods.nb_inplace_true_divide
(C member), 268
PyNumberMethods.nb_inplace_xor (C mem-
ber), 268
PyNumberMethods
PyNumberMethods

.nb_int (C member), 268

.nb_invert (C member), 268

PyNumberMethods.nb_1lshift (C member), 268

PyNumberMethods.nb_matrix_multiply (C
member), 268

PyNumberMethods.nb_multiply (C member),
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PyNumberMethods.nb_negative (C member),
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PyNumberMethods.nb_or (C member), 268

PyNumberMethods.nb_positive (C member),
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PyNumberMethods
PyNumberMethods
267
PyNumberMethods
268
PyNumberMethods
PyNumberMethods
267
PyNumberMethods
ber), 268
PyNumberMethods .nb_xor (C member), 268
PyObject (Ctype), 234
PyObject_AsCharBuffer (C function), 105
PyObject_ASCII (C function), 85
PyObject_AsFileDescriptor (C function), 154
PyObject_AsReadBuffer (C function), 105
PyObject_AsWriteBuffer (C function), 105
PyObject_Bytes (C function), 85
PyObject_Call (C function), 89
PyObject_CallFunction (C function), 90
PyObject_CallFunctionObjArgs (C function),
90
PyObject_CallMethod (C function), 90
PyObject_CallMethodNoArgs (C function), 91
PyObject_CallMethodObjArgs (C function), 91
PyObject_CallMethodOneArg (C function), 91
PyObject_CallNoArgs (C function), 90
PyObject_CallObject (C function), 90
PyObject_Calloc (C function), 226
PyObject_CallOneArqg (C function), 90
PyObject_CheckBuffer (C function), 103
PyObject_CheckReadBuffer (C function), 105
PyObject_ClearWeakRefs (C function), 166
PyObject_CopyData (C function), 104
PyObject_Del (C function), 233
PyObject_DelAttr (C function), 84
PyObject_DelAttrString (C function), 84
PyObject_DelItem (C function), 86
PyObject_Dir (C function), 86
PyObject_Format (C function), 85
PyObject_Free (C function), 226
PyObject_GC_Del (C function), 277
PyObject_GC_IsFinalized (C function), 277
PyObject_GC_IsTracked (C function), 276
PyObject_GC_New (C macro), 276
PyObject_GC_NewVar (C macro), 276
PyObject_GC_Resize (C function), 276
PyObject_GC_Track (C function), 276
PyObject_GC_UnTrack (C function), 277
PyObject_GenericGetAttr (C function), 84
PyObject_GenericGetDict (C function), 84
PyObject_GenericSetAttr (C function), 84
PyObject_GenericSetDict (C function), 84
PyObject_GetATIter (C function), 87
PyObject_GetArenaAllocator (C function),
230
PyObject_GetAttr (C function), 83
PyObject_GetAttrString (C function), 84

.nb_power (C member), 267
.nb_remainder (C member),

.nb_reserved (C member),

.nb_rshift (C member), 268
.nb_subtract (C member),

.nb_true_divide (C mem-

PyObject_GetBuffer (C function), 103
PyObject_GetItem (C function), 86
PyObject_GetItemData (C function), 87
PyObject_GetIter (C function), 87
PyObject_GetTypeData (C function), 87
PyObject_HasAttr (C function), 83
PyObject_HasAttrString (C function), 83
PyObject_Hash (C function), 86
PyObject_HashNotImplemented (C function),
86
PyObject_HEAD (C macro), 234
PyObject_HEAD_INIT (C macro), 235
PyObject_Init (C function), 233
PyObject_InitVar (C function), 233
PyObject_IS_GC (C function), 276
PyObject_IsInstance (C function), 85
PyObject_IsSubclass (C function), 85
PyObject_IsTrue (C function), 86
PyObject_Length (C function), 86
PyObject_LengthHint (C function), 86
PyObject_Malloc (C function), 226
PyObject_New (C macro), 233
PyObject_NewVar (C macro), 233
PyObject_Not (C function), 86
PyObject._ob_next (C member), 248
PyObject._ob_prev (C member), 248
PyObject_Print (C function), 83
PyObject_Realloc (C function), 226
PyObject_Repr (C function), 85
PyObject_RichCompare (C function), 84
PyObject_RichCompareBool (C function), 85
PyObject_SetArenaAllocator (C function),
230
PyObject_SetAttr (C function), 84
PyObject_SetAttrString (C function), 84
PyObject_SetItem (C function), 86
PyObject_Size (C function), 86
PyObject_Str (C function), 85
PyObject_Type (C function), 86
PyObject_TypeCheck (C function), 86
PyObject_VAR_HEAD (C macro), 234
PyObject_Vectorcall (C function), 91
PyObject_VectorcallDict (C function), 91
PyObject_VectorcallMethod (C function), 91
PyObjectArenaAllocator (C type), 230
PyObject.ob_refcnt (C member), 247
PyObject.ob_type (C member), 247
PyOS_AfterFork (C function), 62
PyOS_AfterFork_Child (C function), 62
PyOS_AfterFork_Parent (C function), 61
PyOS_BeforeFork (C function), 61
PyOS_CheckStack (C function), 62
PyOS_double_to_string (C function), 77
PyOS_FSPath (C function), 61
PyOS_getsig (C function), 62
PyOS_InputHook (Cvar), 40
PyOS_ReadlineFunctionPointer (C var), 40
PyOS_setsig (C function), 62
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PyOS_snprintf (C function), 77

PyOS_stricmp (C function), 78

PyOS_string_to_double (C function), 77

PyOS_strnicmp (C function), 78

PyOS_vsnprintf (C function), 77

PyPreConfig (C type), 204

PyPreConfig_InitIsolatedConfig (C func-
tion), 204

PyPreConfig_InitPythonConfig (C function),
204

PyPreConfig.allocator (C member), 204

PyPreConfig.coerce_c_locale (C member),
204

PyPreConfig.coerce_c_locale_warn
member), 205

PyPreConfig.configure_locale (C member),
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PyPreConfig.dev_mode (C member), 205

PyPreConfig.isolated (C member), 205

(c

PyPreConfig.legacy_windows_fs_encoding

(C member), 205
PyPreConfig.parse_argv (C member), 205
PyPreConfig.use_environment (C member),

205
PyPreConfig.utf8_mode (C member), 205
PyProperty_Type (Cvar), 163
PyRun_AnyFile (C function), 39
PyRun_AnyFileEx (C function), 39
PyRun_AnyFileExFlags (C function), 39
PyRun_AnyFileFlags (C function), 39
PyRun_File (C function), 41
PyRun_FileEx (C function), 41
PyRun_FileExFlags (C function), 41
PyRun_FileFlags (C function), 41
PyRun_InteractiveLoop (C function), 40
PyRun_InteractiveLoopFlags (C function), 40
PyRun_InteractiveOne (C function), 40
PyRun_InteractiveOneFlags (C function), 40
PyRun_SimpleFile (C function), 40
PyRun_SimpleFileEx (C function), 40
PyRun_SimpleFileExFlags (C function), 40
PyRun_SimpleString (C function), 40
PyRun_SimpleStringFlags (C function), 40
PyRun_String (C function), 41
PyRun_StringFlags (C function), 41
PySendResult (Ctype), 98
PySeqglter_Check (C function), 162
PySeqlter_New (C function), 162
PySeqlter_Type (Cvar), 162
PySequence_Check (C function), 95
PySequence_Concat (C function), 95
PySequence_Contains (C function), 95
PySequence_Count (C function), 95
PySequence_DelItem (C function), 95
PySequence_DelSlice (C function), 95
PySequence_Fast (C function), 96
PySequence_Fast_GET_ITEM (C function), 96
PySequence_Fast_GET_SIZE (C function), 96

PySequence_Fast_ITEMS (C function), 96
PySequence_GetItem (C function), 95
PySequence_GetItem(), 8
PySequence_GetSlice (C function), 95
PySequence_Index (C function), 95
PySequence_InPlaceConcat (C function), 95
PySequence_InPlaceRepeat (C function), 95
PySequence_ITEM (C function), 96
PySequence_Length (C function), 95
PySequence_List (C function), 96
PySequence_Repeat (C function), 95
PySequence_SetItem (C function), 95
PySequence_SetSlice (C function), 95
PySequence_Size (C function), 95
PySequence_Tuple (C function), 96
PySequenceMethods (C type), 269
PySequenceMethods.sq _ass_item (C mem-

ber), 269

PySequenceMethods.sq concat (C member),
269

PySequenceMethods.sq _contains (C mem-
ber), 269

PySequenceMethods.sq_inplace_concat (C
member), 269

PySequenceMethods.sq _inplace_repeat (C
member), 270

PySequenceMethods.sq_item (C member), 269

PySequenceMethods.sq length (C member),
269

PySequenceMethods.sq repeat (C member),
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PySet_Add (C function), 147
PySet_Check (C function), 146
PySet_CheckExact (C function), 146
PySet_Clear (C function), 147
PySet_Contains (C function), 147
PySet_Discard (C function), 147
PySet_GET_SIZE (C function), 147
PySet_New (C function), 146

PySet_Pop (C function), 147

PySet_Size (C function), 147
PySet_Type (Cvar), 146

PySetObject (C type), 146
PySignal_SetWakeupFd (C function), 54
PySlice_AdjustIndices (C function), 164
PySlice_Check (C function), 163
PySlice_GetIndices (C function), 163
PySlice_GetIndicesEx (C function), 163
PySlice_New (C function), 163
PySlice_Type (Cvar), 163
PySlice_Unpack (C function), 164
PyState_AddModule (C function), 162
PyState_FindModule (C function), 162
PyState_RemoveModule (C function), 162
PyStatus (Ctype), 203

PyStatus_Error (C function), 203
PyStatus_Exception (C function), 203
PyStatus_Exit (C function), 203
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PyStatus_IsError (C function), 203
PyStatus_IsExit (C function), 203
PyStatus_NoMemory (C function), 203
PyStatus_Ok (C function), 203
PyStatus.err_msg (C member), 203
PyStatus.exitcode (C member), 203
PyStatus. func (C member), 203
PyStructSequence_Desc (C type), 140
PyStructSequence_Desc.doc (C member), 140
PyStructSequence_Desc.fields (C member),
140
PyStructSequence_Desc.n_in_sequence (C
member), 140
PyStructSequence_Desc.name (C member),
140
PyStructSequence_Field (C type), 140
PyStructSequence_Field.doc (C member),
140
PyStructSequence_Field.name (C member),
140
PyStructSequence_GET_ITEM (C function), 141
PyStructSequence_GetItem (C function), 140
PyStructSequence_InitType (C function), 140
PyStructSequence_InitType2 (C function),
140
PyStructSequence_New (C function), 140
PyStructSequence_NewType (C function), 140
PyStructSequence_SET_ITEM (C function), 141
PyStructSequence_SetItem (C function), 141
PyStructSequence_UnnamedField (C var),
140
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PySys_AddWarnOptionUnicode (C function), 64
PySys_AddXOption (C function), 65
PySys_Audit (C function), 65
PySys_FormatStderr (C function), 65
PySys_FormatStdout (C function), 64
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PySys_ResetWarnOptions (C function), 64
PySys_SetArgv (C function), 185
PySys_SetArgv (), 181
PySys_SetArgvEx (C function), 184
PySys_SetArgvEx (), 181
PySys_SetObject (C function), 64
PySys_SetPath (C function), 64
PySys_WriteStderr (C function), 64
PySys_WriteStdout (C function), 64
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PYTHONNOUSERSITE, 180, 216
PYTHONOPTIMIZE, 180,213
PYTHONPATH, 11, 179, 212
PYTHONPERFSUPPORT, 215
PYTHONPLATLIBDIR, 212
PYTHONPROFILEIMPORTTIME, 211
PYTHONPYCACHEPREFIX, 214
PYTHONSAFEPATH, 208
PYTHONTRACEMALLOC, 215
PYTHONUNBUFFERED, 180, 209
PYTHONUTES8, 205, 219
PYTHONVERBOSE, 181, 216
PYTHONWARNINGS, 216
PyThread_create_key (C function), 200
PyThread_delete_key (C function), 200
PyThread_delete_key_value (C function), 200
PyThread_get_key_value (C function), 200
PyThread_ReInitTLS (C function), 200
PyThread_set_key_value (C function), 200
PyThread_tss_alloc (C function), 199
PyThread_tss_create (C function), 199
PyThread_tss_delete (C function), 200
PyThread_tss_free (C function), 199
PyThread_tss_get (C function), 200
PyThread_tss_is_created (C function), 199
PyThread_tss_set (C function), 200
PyThreadState, 186
PyThreadState (Ctype), 187
PyThreadState_Clear (C function), 190
PyThreadState_Delete (C function), 190
PyThreadState_DeleteCurrent (C function),
190
PyThreadState_EnterTracing (C function),
190
PyThreadState_Get (C function), 188
PyThreadState_GetDict (C function), 191
PyThreadState_GetFrame (C function), 190
PyThreadState_GetID (C function), 190
PyThreadState_GetInterpreter (C function),
190
PyThreadState_LeaveTracing (C function),
190
PyThreadState_New (C function), 190
PyThreadState_Next (C function), 198
PyThreadState_SetAsyncExc (C function), 191
PyThreadState_Swap (C function), 188
PyThreadState.interp (C member), 187
PyTime_Check (C function), 173
PyTime_CheckExact (C function), 173
PyTime_FromTime (C function), 173
PyTime_FromTimeAndFold (C function), 173
PyTimeZone_FromOffset (C function), 174
PyTimeZone_FromOffsetAndName (C function),
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PyTrace_C_CALL (Cvar), 197
PyTrace_C_EXCEPTION (C var), 197
PyTrace_C_RETURN (C var), 197
PyTrace_CALL (Cvar), 197

PyTrace_EXCEPTION (C var), 197
PyTrace_LINE (Cvar), 197
PyTrace_OPCODE (C var), 197
PyTrace_RETURN (C var), 197
PyTraceMalloc_Track (C function), 231
PyTraceMalloc_Untrack (C function), 231
PyTuple_Check (C function), 139
PyTuple_CheckExact (C function), 139
PyTuple_GET_ITEM (C function), 139
PyTuple_GET_SIZE (C function), 139
PyTuple_GetItem (C function), 139
PyTuple_GetSlice (C function), 139
PyTuple_New (C function), 139
PyTuple_Pack (C function), 139
PyTuple_SET_ITEM (C function), 139
PyTuple_SetItem (C function), 139
PyTuple_SetItem(),7

PyTuple_Size (C function), 139
PyTuple_Type (Cvar), 139
PyTupleObject (Ctype), 139
PyType_AddwWatcher (C function), 108
PyType_Check (C function), 107
PyType_CheckExact (C function), 107
PyType_ClearCache (C function), 107
PyType_ClearWatcher (C function), 108
PyType_FromMetaclass (C function), 110
PyType_FromModuleAndSpec (C function), 111
PyType_FromSpec (C function), 111
PyType_FromSpecWithBases (C function), 111
PyType_GenericAlloc (C function), 109
PyType_GenericNew (C function), 109
PyType_GetDict (C function), 108
PyType_GetFlags (C function), 107
PyType_GetModule (C function), 109
PyType_GetModuleByDef (C function), 110
PyType_GetModuleState (C function), 109
PyType_GetName (C function), 109
PyType_GetQualName (C function), 109
PyType_GetSlot (C function), 109
PyType_GetTypeDataSize (C function), 87
PyType_HasFeature (C function), 108
PyType_IS_GC (C function), 108
PyType_TIsSubtype (C function), 108
PyType_Modified (C function), 108
PyType_Ready (C function), 109
PyType_Slot (Ctype), 112
PyType_Slot.pfunc (C member), 112
PyType_Slot.slot (Cmember), 112
PyType_Spec (Ctype), 111
PyType_Spec.basicsize (C member), 111
PyType_Spec.flags (C member), 112
PyType_Spec.itemsize (Cmember), 111
PyType_Spec.name (C member), 111
PyType_Spec.slots (C member), 112
PyType_Type (Cvar), 107

PyType_Watch (C function), 108
PyType_WatchCallback (Ctype), 108
PyTypeObiject (C type), 107
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tp_as_async (C member), 250
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tp_as_mapping (C member),

tp_as_number (C member), 251
tp_as_sequence (C member),

tp_base (C member), 261
tp_bases (C member), 264
tp_basicsize (C member), 248
tp_cache (C member), 264
tp_call (C member), 251
tp_clear (C member), 257
tp_dealloc (C member), 249
tp_del (C member), 265
tp_descr_get (C member), 261
tp_descr_set (C member), 261

.tp_dict (C member), 261

tp_dictoffset (C member),

tp_doc (C member), 256
tp_finalize (C member), 265
tp_flags (C member), 253
tp_free (C member), 263

.tp_getattr (C member), 250

tp_getattro (C member), 252

.tp_getset (C member), 260

tp_hash (C member), 251

.tp_init (C member), 262

tp_is_gc (C member), 264

.tp_itemsize (C member), 248

tp_iter (C member), 260
tp_iternext (C member), 260
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tp_methods (C member), 260
tp_mro (C member), 264
tp_name (C member), 248
tp_new (C member), 263
tp_repr (C member), 250
tp_richcompare (C member),

tp_setattr (C member), 250
tp_setattro (C member), 252
tp_str (C member), 252

(C member),
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tp_vectorcall (C member),
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tp_weaklist (C member), 264
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PyTZInfo_CheckExact (C function), 173
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PyUnicode_1BYTE_KIND (C macro), 124
PyUnicode_2BYTE_DATA (C function), 124
PyUnicode_2BYTE_KIND (C macro), 124
PyUnicode_4BYTE_DATA (C function), 124
PyUnicode_4BYTE_KIND (C macro), 124
PyUnicode_AsASCIIString (C function), 136
PyUnicode_AsCharmapString (C function), 136
PyUnicode_AsEncodedString (C function), 132
PyUnicode_AsLatinlString (C function), 135
PyUnicode_AsMBCSString (C function), 137
PyUnicode_AsRawUnicodeEscapeString (C
function), 135
PyUnicode_AsUCS4 (C function), 129
PyUnicode_AsUCS4Copy (C function), 129
PyUnicode_AsUnicodeEscapeString (C func-
tion), 135
PyUnicode_AsUTF8 (C function), 133
PyUnicode_AsUTF8AndSize (C function), 133
PyUnicode_AsUTF8String (C function), 133
PyUnicode_AsUTF16String (C function), 134
PyUnicode_AsUTF32String (C function), 134
PyUnicode_AsWideChar (C function), 132
PyUnicode_AsWideCharString (C function),
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PyUnicode_Check (C function), 123
PyUnicode_CheckExact (C function), 123
PyUnicode_Compare (C function), 138
PyUnicode_CompareWithASCIIString
function), 138
PyUnicode_Concat (C function), 137
PyUnicode_Contains (C function), 138
PyUnicode_CopyCharacters (C function), 129
PyUnicode_Count (C function), 138
PyUnicode_DATA (C function), 124
PyUnicode_Decode (C function), 132
PyUnicode_DecodeASCII (C function), 136
PyUnicode_DecodeCharmap (C function), 136
PyUnicode_DecodeFSDefault (C function), 131
PyUnicode_DecodeFSDefaultAndSize (e
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PyUnicode_DecodeLatinl (C function), 135
PyUnicode_DecodeLocale (C function), 130
PyUnicode_DecodeLocaleAndSize (C func-
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PyUnicode_DecodeMBCS (C function), 137
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function), 135
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PyUnicode_DecodeUTF8Stateful (C function),
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PyUnicode_DecodeUTF16 (C function), 134
PyUnicode_DecodeUTFl6Stateful (C func-
tion), 134
PyUnicode_DecodeUTF32 (C function), 133
PyUnicode_DecodeUTF32Stateful (C func-
tion), 134
PyUnicode_EncodeCodePage (C function), 137
PyUnicode_EncodeFSDefault (C function), 131
PyUnicode_EncodelLocale (C function), 130
PyUnicode_Fill (C function), 129
PyUnicode_Find (C function), 137
PyUnicode_FindChar (C function), 138
PyUnicode_Format (C function), 138
PyUnicode_FromEncodedObject (C function),
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PyUnicode_FromFormat (C function), 127
PyUnicode_FromFormatV (C function), 128
PyUnicode_FromKindAndData (C function), 126
PyUnicode_FromObject (C function), 128
PyUnicode_FromString (C function), 127
PyUnicode_FromStringAndSize (C function),
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PyUnicode_FromWideChar (C function), 132
PyUnicode_FSConverter (C function), 131
PyUnicode_FSDecoder (C function), 131
PyUnicode_GET_LENGTH (C function), 124
PyUnicode_GetLength (C function), 129
PyUnicode_InternFromString (C function),
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PyUnicode_InternInPlace (C function), 138
PyUnicode_TIsIdentifier (C function), 125
PyUnicode_Join (C function), 137
PyUnicode_KIND (C function), 124
PyUnicode_MAX_CHAR_VALUE (C function), 124
PyUnicode_New (C function), 126
PyUnicode_READ (C function), 124
PyUnicode_READ_CHAR (C function), 124
PyUnicode_ReadChar (C function), 129
PyUnicode_READY (C function), 124
PyUnicode_Replace (C function), 138
PyUnicode_RichCompare (C function), 138
PyUnicode_Split (C function), 137
PyUnicode_Splitlines (C function), 137
PyUnicode_Substring (C function), 129
PyUnicode_Tailmatch (C function), 137
PyUnicode_Translate (C function), 136
PyUnicode_Type (Cvar), 123
PyUnicode_WRITE (C function), 124
PyUnicode_WriteChar (C function), 129
PyUnicodeDecodeError_Create (C function),
56
PyUnicodeDecodeError_GetEncoding c
function), 56
PyUnicodeDecodeError_GetEnd (C function),
56

PyUnicodeDecodeError_GetObject (C func-

tion), 56
PyUnicodeDecodeError_GetReason (C func-
tion), 56
PyUnicodeDecodeError_GetStart (C func-
tion), 56
PyUnicodeDecodeError_SetEnd (C function),
56
PyUnicodeDecodeError_SetReason (C func-
tion), 56
PyUnicodeDecodeError_SetStart (C func-
tion), 56

PyUnicodeEncodeError_GetEncoding c
function), 56
PyUnicodeEncodeError_GetEnd (C function),

56
PyUnicodeEncodeError_GetObject (C func-
tion), 56
PyUnicodeEncodeError_GetReason (C func-
tion), 56
PyUnicodeEncodeError_GetStart (C func-
tion), 56
PyUnicodeEncodeError_SetEnd (C function),
56
PyUnicodeEncodeError_SetReason (C func-
tion), 56
PyUnicodeEncodeError_SetStart (C func-
tion), 56

PyUnicodeObject (Ctype), 123
PyUnicodeTranslateError_GetEnd (C func-
tion), 56
PyUnicodeTranslateError_GetObject (C
function), 56
PyUnicodeTranslateError_GetReason (C
function), 56
PyUnicodeTranslateError_GetStart (e
function), 56
PyUnicodeTranslateError_SetEnd (C func-
tion), 56
PyUnicodeTranslateError_SetReason (C
function), 56
PyUnicodeTranslateError_SetStart (e
function), 56
PyUnstable, 13
PyUnstable_Code_GetExtra (C function), 153
PyUnstable_Code_New (C function), 151
PyUnstable_Code_NewWithPosOnlyArgs (C
function), 151
PyUnstable_Code_SetExtra (C function), 154
PyUnstable_Eval_RequestCodeExtralndex
(C function), 153
PyUnstable_Exc_PrepReraiseStar (C func-
tion), 55
PyUnstable_GC_VisitObjects
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PyUnstable_InterpreterFrame_GetCode (C
function), 169
PyUnstable_InterpreterFrame_GetLasti
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(C function), 169
PyUnstable_InterpreterFrame_GetLine (C
function), 169
PyUnstable_Long_CompactValue (C function),
116
PyUnstable_Long_TIsCompact (C function), 116
PyUnstable_Object_GC_NewWithExtraData
(C function), 276
PyUnstable_PerfMapState_Fini (C function),
81
PyUnstable_PerfMapState_Init (C function),
80
PyUnstable_Type_AssignVersionTag (e
function), 110
PyUnstable_WritePerfMapEntry (C function),
81
PyVarObject (C type), 234
PyVarObject_HEAD_INIT (C macro), 235
PyVarObject .ob_size (C member), 248
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