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CHAPTER 1

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

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

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

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

JTh O

1.1 K4k

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

1.2 B&XHF

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

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

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

#{E: HT Python P RS a8 L —SURBTE RS R4 B bRk SCA AR PRAS 2 S, e S AR (AR
WSS 2 HT, AR 4R 5ef 8 Python . h,



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

The Python/C API, Z1THa4 3.12.3

W a2 7F Python.h §i%E L PY_SSIZE_T_CLEAN , BB AF G HEAT ¥ R T ZHE
ZNEE.

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

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

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

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

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

1.3 FHME

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

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

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

}i

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

}

L

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

4 Chapter 1. i



The Python/C API, Z{ThR= 3.12.3

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

EALIIAE R BOR M 2R 2 4. A

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

Added in version 3.11.

Py_CHARMASK (c)

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

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

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

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

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

Py_NO_INLINE

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

Ik

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

Added in version 3.11.

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

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

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

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

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

Added in version 3.7.

Py_UNUSED (arg)

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

Added in version 3.4.

PyDoc_STRVAR (name, Str)

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

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

NV

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

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

}

L

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

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

vk

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

1.4 g, FBF05|HTE

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

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

6 Chapter 1. i
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1.4.1 S|V

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

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

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

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

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

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

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

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

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

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

SR

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

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

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

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

)

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

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

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

14. K. RBMS| At 7
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RIS —A~5 1A -

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

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

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

PyObject *tuple, *list;

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

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

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

Py_ssize_t i, n;

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

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

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

}

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

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

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

HPyList_GetItem(), MH—AfHPySequence_GetItem().,

long

sum_list (PyObject *1list)

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

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

}

return total;

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

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

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

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

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

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

sys.exc_info () Z4b,

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

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

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

NIRRT AN RSO C A

int

incr_item (PyObject *dict, PyObject *key)

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

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

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

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

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

goto error;

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item) ;

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

}

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

1.6 #& A Python

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

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

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

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

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

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

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

1.7 it HE

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

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

Py_DEBUG

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

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

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

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

12 Chapter 1. i



CHAPTER 2

C APl fyfaE

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

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

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

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

ROEEREAE T SO E R iE

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

2.1 7825 C API

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

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

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

2.2.1 ZfR CAPI

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

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

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

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

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

2.2.2 135 ABI

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

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

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

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

2.2.3 Z PR API p1E RS F014RE

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

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

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

WM Py _LIMITED_APTI fF X, AIPAMERT AL B ABL K% Z R APL § AN AE. X AESR
T+ HAEA Y. Python fitAS_ L HERE , (HARFBR G HAE M. T Py_LIMITED_API #FfT4iieRir=A—1
AAERRA G B AT A3 60 &P E-En, &0 BIR & i Python MUAS ) F 4 7 £ o

14 Chapter 2. C APl Byia% ¢



The Python/C API, Z{THa4 3.12.3

2.2.4 SR APl ;&
i A M Py_LIMITED_APT #EAT 44 1% £ ik &R IE Y fE g If A7 Ik APl 842 & ABI,
Py_LIMITED_APT {U{UifiiE Xihsr, H—A APIifUEHAN 2, WnHinE 5.

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

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

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

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

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

2.3 EE/HERE

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

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

24 ZR API AT

FUR R APTALAE THX L0

e PY VECTORCALL_ARGUMENTS_OFFSET

e PyAlter_Check ()

* PyArg Parse ()

* PyArg ParseTuple()

* PyArg _ParseTupleAndKeywords ()

* PyArg _UnpackTuple ()

* PyArg VaParse ()

* PyArg_VaParseTupleAndKeywords ()
* PyArg ValidateKeywordArguments ()
* PyBaseObject_Type

* PyBool_FromLong()

* PyBool_Type

e PyBuffer FillContiguousStrides ()

e PyBuffer FillInfo()

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

PyByteArray FromObject ()

PyByteArray FromStringAndSize ()

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

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

PyCalllter_ New/()

16
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e PyCalllter_Type

e PyCallable_Check ()

* PyCapsule_Destructor

e PyCapsule_ GetContext ()

e PyCapsule_GetDestructor ()

* PyCapsule_GetName ()

e PyCapsule_GetPointer ()

e PyCapsule_Import ()

* PyCapsule_IsValid()

* PyCapsule_New ()

e PyCapsule SetContext ()

e PyCapsule_SetDestructor ()

* PyCapsule_SetName ()

* PyCapsule_SetPointer ()

e PyCapsule_Type

e PyClassMethodDescr_Type

* PyCodec_BackslashReplaceErrors ()
* PyCodec_Decode ()

e PyCodec_Decoder ()

e PyCodec_Encode ()

* PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

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

e PyCodec_LookupError ()

e PyCodec_NameReplaceErrors ()
e PyCodec_Register ()

e PyCodec_RegisterError ()

e PyCodec_ReplaceErrors ()

* PyCodec_StreamReader ()

s PyCodec_StreamWriter ()

e PyCodec_StrictErrors ()

e PyCodec_Unregister ()

* PyCodec_XMLCharRefReplaceErrors ()
* PyComplex_FromDoubles ()

* PyComplex_ImagAsDouble ()

* PyComplex_RealAsDouble ()

* PyComplex_ Type

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

PyErr_BadInternalCall ()

18
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e PyErr CheckSignals ()

e PyErr Clear()

e PyErr_Display ()

e PyErr DisplayException()

* PyErr ExceptionMatches ()

e PyErr Fetch()

* PyErr Format ()

* PyErr_FormatV ()

* PyErr GetExcInfo()

e PyErr GetHandledException ()

* PyErr GetRaisedException ()

* PyErr GivenExceptionMatches ()

e PyErr NewException ()

* PyErr NewExceptionWithDoc ()

* PyErr. NoMemory ()

e PyErr NormalizeException ()

* PyErr Occurred()

* PyErr Print ()

e PyErr PrintEx ()

* PyErr_ProgramText ()

* PyErr ResourceWarning ()

* PyErr_ Restore ()

e PyErr SetExcFromWindowsErr ()

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

* PyErr SetFromErrno ()

* PyErr SetFromErrnoWithFilename ()

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

* PyErr SetFromWindowsErrWithFilename ()

e PyErr SetHandledException ()

* PyErr SetImportError ()

* PyErr SetImportErrorSubclass ()

* PyErr SetInterrupt ()

* PyErr SetInterruptEx()

* PyErr SetNone ()

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

PyErr WarnExplicit ()
PyErr_WarnFormat ()

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

PyEval_CallMethod ()

PyEval_CallObjectWithKeywords ()

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

PyExc_BytesWarning

20
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PyExc_ChildProcessError

PyExc_ConnectionAbortedError

PyExc_ConnectionError

PyExc_ConnectionRefusedError

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

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_Recursionkrror
PyExc_ReferenceError
PyExc_ResourceWarning

PyExc_RuntimeError

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

PyExc_UnicodeError

PyExc_UnicodeTranslateError

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

PyFloat_GetInfo ()
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e PyFloat_GetMax ()

e PyFloat_GetMin ()

* PyFloat_Type

* PyFrameObject

e PyFrame_GetCode ()

* PyFrame_GetLineNumber ()

* PyFrozenSet_New ()

e PyFrozenSet_Type

* PyGC_Collect ()

e PyGC_Disable ()

* PyGC_Enable ()

* PyGC_IsEnabled()

* PyGILState_Ensure ()

* PyGILState_GetThisThreadState ()
e PyGILState_Release()

e PyGILState_STATE

* PyGetSetDef

¢ PyGetSetDescr_Type

e PyImport_AddModule ()

* PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

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

e PyImport_GetMagicNumber ()

* PyImport_GetMagicTag ()

* PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

* PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
* PyImport_ImportModule ()

* PyImport_ImportModuleLevel ()

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

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

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

PyList_Sort ()

PyList_Type

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

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

PyLong_ Type

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

PyMem Free()

PyMem Malloc ()

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

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

PyModule_ Createl2 ()

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

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

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

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

* PyNumber_Index()

* PyNumber_Invert ()

* PyNumber_Long ()

* PyNumber Lshift ()

e PyNumber_ MatrixMultiply ()
e PyNumber_Multiply ()

* PyNumber_ Negative ()

* PyNumber_Or ()

* PyNumber_Positive ()

* PyNumber_Power ()

¢ PyNumber_Remainder ()

* PyNumber_ Rshift ()

e PyNumber_Subtract ()

* PyNumber_ToBase ()

* PyNumber_TrueDivide ()

* PyNumber_Xor ()

* PyOS_AfterFork ()

* PyOS _AfterFork_Child()

e PyOS_AfterFork_Parent ()
* PyOS_BeforeFork ()

* PyOS_CheckStack ()

e PyOS_FSPath ()

e PyOS_InputHook

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

* PyOS_mystricmp ()

e PyOS_mystrnicmp ()

* PyOS_setsig()

e PyOS_sighandler_t

* PyOS_snprintf ()

* PyOS _string_ to_double ()
* PyOS_strtol ()

* PyOS_strtoul ()

* PyOS_vsnprintf ()

s PyObject
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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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PyThread_get_thread_ident ()

PyThread_get_thread_native_id()

PyThread_init_thread()
PyThread_release_lock()
PyThread_set_key_value ()

PyThread_set_stacksize ()

PyThread_start_new_thread()

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

PyTuple Pack ()
PyTuple_SetItem()
PyTuple_Size ()

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

e PyType_IsSubtype ()

* PyType Modified()

* PyType_Ready ()

e PyType_Slot

* PyType_Spec

e PyType_Type

e PyUnicodeDecodeError_Create()

e PyUnicodeDecodeError_GetEncoding()
* PyUnicodeDecodeError_GetEnd/()

* PyUnicodeDecodeError_GetObject ()

* PyUnicodeDecodeError_GetReason ()

* PyUnicodeDecodeError_GetStart ()

* PyUnicodeDecodeError_SetEnd()

* PyUnicodeDecodeError_SetReason ()

e PyUnicodeDecodeError_SetStart ()

* PyUnicodeEncodeError_GetEncoding ()
* PyUnicodeEncodeError_GetEnd()

* PyUnicodeEncodeError_GetObject ()

* PyUnicodeEncodeError_GetReason ()

* PyUnicodeEncodeError_GetStart ()

* PyUnicodeEncodeError_SetEnd/()

* PyUnicodeEncodeError_SetReason ()

* PyUnicodeEncodeError_SetStart ()

* PyUnicodelIter_Type

* PyUnicodeTranslateError_GetEnd/()

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

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

* PyUnicode_AppendAndDel ()

¢ PyUnicode_AsASCIIString()

* PyUnicode_AsCharmapString ()

* PyUnicode_AsDecodedObject ()

* PyUnicode_AsDecodedUnicode ()

* PyUnicode_AsEncodedObject ()
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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

24.

%R API BT

37



The Python/C API, Z1THa4 3.12.3

destructor
getattrfunc
getattrofunc
getbufferproc
getiterfunc
getter

hashfunc

initproc

inquiry
iternextfunc
lenfunc

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

visitproc
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CHAPTER 3

HEEL% API

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

int optimize)

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

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

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

*flags, int optimize)

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

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

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

PyObject *PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *locals, PyObject *const *args, int
argcount, PyObject *const *kws, int kwcount, PyObject *const *defs, int
defcount, PyObject *kwdefs, PyObject *closure)

BEME: #a951 R . BT RUE ABL W — TG IFEA AN RRAA, S HOR(ESS AR E R . 11
WL e R R T, R R R, SR KRBT REOAMEMN AL, R KT SR
ENUNIENUER T SSIRIDES IEPIRAR () D

PyObject *PyEval_EvalFrame (PyFrameObject *f)

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

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
B #egi| M. BT RE ABL X2 Python fFREZAT AN T 0%, SHATIO0f AH IR
R RAFPIIAT, AR T T I AR TR E ATV . BN throwflag T2 BT DAR 20—
WM EME, WaSECLAHLE— D RE XS TARRNRE throw O Jrik.
TE 3.4 A K AR AR T R B E B & — DRI S, T DA ORAS iR 2 Fe 05 3h 1) 50
int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
PEBR B2 B Y BOREMIA TS, TR I B, SR IR e AR
int Py_eval_input
Python ik I T2 AERIGTT S WA Py_Compilestring () .
intPy_file_input

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

int Py_single_input

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

struct PyCompilerFlags

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

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

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

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

TE 3.8 WA KAEASEE: W9HNT of _feature_version TFE%

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

51 AT

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

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

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

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

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

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

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

XE o,

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

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

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

Al A R

[self7>attr = Py_NewRef (obj) ;

BRI Py INCREF ().

Added in version 3.10.

PyObject *Py_XNewRef (PyObject *0)

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

void Py_DECREF (PyObject *0)

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

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

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

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

TE 312 A R AT KA TR AR PHBTL

void Py_XDECREF ( PyObject *0)

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

void Py_ CLEAR (PyObject *0)

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

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

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

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

void Py_DecRef (PyObject *0)

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

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

Py_DECREF (dst) ;

dst = src;

LA 22X

[Py_SETREF (dst, src); }

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

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

1 312 A KA RS
B -

BOHE A SPORIE R AN SHAA MR, ETRASH

\\
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CHAPTER D

FELE

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

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

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

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

5.1 ITEFO;HIE

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

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

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

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

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

5.2 i Hw

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

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

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

PyObject *PyErr_NoMemory ()

BEME: 84 NULL, & T 5% ABL iXJ2 PyErr_SetNone (PyExc_MemoryError) BIfii5;: B
R NULL , DAEY4NAFRERET, X4 BLeRE A return PyErr_NoMemory () ; .

48 Chapter 5. REAE



The Python/C API, Z{ThR= 3.12.3

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

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

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

PyObject *filenameObject2)

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

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

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

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

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

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

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

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

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

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

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

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

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

Added in version 3.4.

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

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

Added in version 3.2.

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

void PyErr_BadInternalCall ()

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

53 AHEE

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

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

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

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

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

Added in version 3.2.

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

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

Added in version 3.6.

5.4 EiFEIRIEREE

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

A b 2551 GIL,

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

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

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

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

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

PyErr_SetRaisedException (exc);

}

void P

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

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

B IR — X exe UG, AR — DRI S

Added in version 3.12.

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

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

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

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

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

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

PyErr_Restore (type, value, traceback);

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

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

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

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

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

BT HUE ABL B 312 lUAFH: MU PyErr_GetRaisedException (), VABESAEATAIBER)Z
ERAL.
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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 WES R A B E R LIRE _ traceback_ J@PE. WURMEELE YR E I, 8
TFEPA R AR A B

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

PyObject *PyErr_GetHandledException (void)

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

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

Added in version 3.11.

void PyErr_SetHandledException (PyObject *exc)

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

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

Added in version 3.11.

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

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

M PyErr_GetHandledException ().

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

Added in version 3.3.

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

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

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

Added in version 3.3.

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

5.4.

EiaEIRIE RS 53



The Python/C API, Z1THa4 3.12.3

5.5 E54bE

int PyErr_CheckSignals ()

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

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

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

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

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

void PyErr_SetInterrupt ()

Bk oW o R X O%FMOT

do

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

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

int PyErr_SetInterruptEx (int sighum)

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

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

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

e W) e BTG AR C RS RT A .

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

R BN

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

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

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)

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

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

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

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

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

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

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

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

5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)

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

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

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

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

PyObject *PyException_GetCause (PyObject *ex)

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

void PyException_SetCause (PyObject *ex, PyObject *cause)

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

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

X RS APL, ERITEUC R AR A G A ks

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

Added in version 3.12.

5.8 Unicode &= ¥}5k

TR TR AIEEOR B C 1Y Unicode 7 .

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

Py_ssize_t start, Py_ssize_t end, const char *reason)

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

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)

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

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

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)

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

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize_t *start)

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

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)

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

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)

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

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)

int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)

int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)

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

PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TSR 3 3] 2 A R ) DO S R R A [ — A 