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CHAPTER 1

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

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

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

1.1 KibRE

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

1.2 8&XH

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

#define PY_SSIZE_T_ CLEAN
#include <Python.h>

X EWEM S AT ARk S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERATH).
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HT: 4 Python FTAELE X — S AEAEYEEERGE G WIRIE S SCHF I UL TR S, DAL A 6L P O
S, A kLA Python.h.

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

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

fE): AR ACGE A B E LA Py 3 _Py FFSK UM FR. X s BB R R, & S AR X A ok
Python JIRAR I RI LA, X LEIRA AT BE 2 i SCPAX BE R 28 2 — T Sk i HL A 44 R

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

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

C++ HI P WAZER, RE APLZEAMH C ke iy, H U ERMHREA D SIS extern "c, A
I APTAE C++ Hrfifi F it APT R0 BT A 5 TR AL 2

1.3 HFHME

Python 3k U/ & LT — S R %2 . VFZ RAE ST A0 6 A s & LAY (Blinpy _RETURN_NONE) .

HAth B Ry 38 9 U AR B, X BT B B I AN 2 — A s B 51 36

Py_UNREACHABLE ()
KT PAERA — A3t EICVE B A AR A o BN, 24— switch i) H T ] GE R {EER
O case FAJET T, SR HHTE default: Py, BARIEFE BTN EIL—1 assert (0)
8¢ abort () JH AL A] DA XA .

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

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

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

3.7 UGBTI

Py_ABS (x)

[l x ()T
3.3 HUHT A

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

3.3 BUBTIMA.

4 Chapter 1. 4}t
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Py MAX (x,y)
R x Ay 24 R AE .
3.3 HUHTIA.

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

3.4 JUBTIMA.
Py_MEMBER_SIZE (type, member)
R [ £5H) (type) member HR/N, PAFITER,
3.6 OB INA.
Py_CHARMASK (c)
SRR [-128, 127] 8 [0, 2551 Y5 F N AT B BB A . XA 2200 ¢ SRl #54%°8 unsigned char
SIS
Py_GETENV (s)
5 getenv(s) M, HRWMRE AT LE®ET B, WM Nvvor (BRWREEHET

Py_IgnoreEnvironmentFlag ).

Py_UNUSED (arg)
AT RBCE X RS 8, MM B % FHREE. il int func(int a, int
Py_UNUSED (b)) { return a; } .
3.4 FCHTINA.
Py_DEPRECATED (version)
FEM A R CEAEAT S 2 FRHT -
ity -

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

3.8 M AE: IR T MSVC S F.
PyDoc_STRVAR (name, str)

QA ATAFE SR P AR P, 2458 name (8. WRANHISCR 74 A5 — & H# Python, %
ERE PR

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

il

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

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

}

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

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

1.4 5. RIS ATHE

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

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

1.4.1 S5|HVHE

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

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

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

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

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

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

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

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

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

PyObject *t;

t = PyTuple_New

(3) 7
PyTuple_SetItem(
(
(

3

t, 0, PyLong_FromLong(lL));

t, 1, PyLong_FromLong(2L));

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

PyTuple_SetItem
PyTuple_SetItem

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

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

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

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

PyObject *tuple, *list;

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

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

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

Py_ssize_t i, n;

n = PyObject_Length (target);

if (n < 0)
return -1;

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

(Rt

14. &, %EBF03| Bt 7
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(R —H)

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

}

Xt BRI BGR [EME S DL AN [l IR 1) R 2ROk B i — A5 | A S ESCEARXZ S B A BGe4E, H
V2R A5 F I B 2 B ARSI IR T A B ARG R FEVFZ AT OLT, R [ G i g1
. MARRREIR T XA R ME—S . L, IR EIXERG A AE A B, pyobject_GetItem()
fipySequence_GetItem (), FEEUZRM—AFMGIH (FMI-HEONZE A E) .

— AT AR E AR T AR R A A i ek R [0 5 A IR T R IR B e - PR (B R
R RN IR R R #em ! L, WRAREE PyList_GetItem () M—BIFARHUEH
PRHA LA G - HRURARME ] PySequence_GetTtem () (EMWEFHEZZEEMIFMNSED KIFE—1
FIRGPIARERI S H ARSI — R IR S5 .

T T B AR BN G S — A B ORI R — B R P R H RO — AR PyList_GetTtem(),
My — il PySequence_GetItem().,

long

sum_list (PyObject *1list)

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

n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; 1 < 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;

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; 1 < n; i++) {
item = PySequence_GetlItem(sequence, 1i);

(FItgkes)

8 Chapter 1. 4}t
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(R —H)

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;
t
else {
Py_DECREF (item); /* Discard reference ownership */
t
}

return total;

1.4.2 %%

1 Python/C AP Fp-ffy s B 2 A (0 ) HoAt I AR D K2 1R 81 C RN int, long, double fll char*
Ao A SEETHSERT RIRBEI AR T8 AR i 5 1 1) R Rl BB SR A A — A, B — 4
P BURI RAMR R LA X eGSR AR5 U E N TR s A0 B — e .

type Py _ssize_t
Part of the Stable ABL. — M iif5 sizeof (Py_ssize_t) == sizeof(size_t) WA M5 EEL
A, C99 %A B 3w SUX M ARVE (size_t & — NS EEEA) . S5 PEP 353 T iRiflE.
PY SSIZE_T MAX f2Py ssize t Rk EEH.

1.5 fi5p

Python F& 7 51 A T BEALBIRR & T5 AL PR A DR S8 s RACPR S & R R 1, SR G fe s 2l &
MR, KRN, ERMIRIATHA MRS, FEIR R NI A4 I RS [ )

SR, XT C AP BORYE, SRR AL R BTy . Python/C APL FREBIr A BREGHR AT AS [ 5, ik
TEAE R B SR P A AN R —BORUE, U— I REuBFI R, ESRE-IRE, ZFETIA
FEMXRTI, TR — AR . RS BB AMY SO, Xm0 NULL = -1, AR T8
BRI 28, A DR KR IR ol MR EARES R, HP REF R R AR B N s i
*E%ﬁ%iﬁﬁ%ﬁﬁﬂ@ﬁ@fﬁ, HHREM PyErr_Occurred () RiATRAMALI . X LLBIHHE 2 S P
HiE AR

SRS BIES AN RGP 4 G 24 TAHE— D TCRAFE A 6 4 JRAEis ) o — NERRERT PAKE
EPFRSZ — FEEEKRE, WERA LY. EiPyErr_occurred () AILARE ARG JUIRAS : 457
R AR E R AR S R B R 5 A, A A SR R 9] NULL. 5 24 R E0T DA S
WA PyErr_setsString () @EE N OSEANSEGERN) SESFIRSWEE, MPyErr Cclear ()
A DATE R R HARES

SER) SRR = AXTR AN (BRI DAY NULL): S 888, MV S E, PARIIE B . X e}
S:17)% X5 Python H sys.exc_info () BIEERAME; AT, BI1HFA R —FERY: Python X144t i Python
try .. except IFAJ T BR)G—A5%, M C 2R FH RS RAEREHE AT C REEETN2 afE
ﬁﬁﬂ?ﬁﬁiﬁiﬂiﬂj Python A7 M REAR I £ LG, RFHHER S NI HEHE E sys.exc_info ()
Ay ALI\O

1.5. Bish 9



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

The Python/C API, [T 3.10.19

TR A Python L5 JF 4, A Python ARSI ) 5 RS B e 1) . kAR % 4= i 07 SO VA 1 R KL sy s
exc_info (), ‘E¥fik [ Python fUHY 7 LA HORAS . BEAL, SXPIAMTT A S i RS 00 5 2y o SCRR &2 T
AR PRI AR E 7 8 14 R RCRS PR AT I LA S RS DA DR B HR 5 B0 5 R A o R 1 S b B
Al — A EEARRIC A R o 1 IEAEAL PR 57 7 P A 8 DL %5 il s/ 1 7 (198 ey e ot i 5
FRR RV AEAEA R TR 2R R Ay

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

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

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

XFRZEY) C AR AR -

int

incr_item(PyObject *dict, PyObject *key)

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

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

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

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

(Fogkss)
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/* 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 FRET CEF P goto WA — Bz B AR WO ! B BT A far f
M PyErr_ExceptionMatches () MlPyErr_Clear () FACPRERER B, VAR ] Py_XDECREF ()
SKACFERTRE R NULL W EASIH (BT ' X5 Py DECREF () 7EIB%] NULL 5| FHSRE£3 jl5t) . T2
1) — e T HORORAE B A5 I E BRI IG NULL A BEARFEIER]: Se(Hh, E R [BME L B9
628 -1 (R H B A B LS HRATIE I G A s i .

1.6 #& A X Python

JUA Python fREGRHUIRA T (RIS T TRA S H M &) A FEALOH — I ERE 5 R ERIRL, WREEA
B HRE. PRI Z Bl i LA TE RS BRI IR L 2 5 A R BE ] -

BEARNRIGA R R R Py _Tnitialize (). WERECHAIGMT IMBBIRE, FOI@EARI builtins,
__main__ Ml sys. BIERFHIGABHIE RERTE (sys. path).

Py_Initialize() A E” WASEIIFR (sys.argv). R KGR ZHATH Python A HH 7 2 I A8
=, WPy _Initialize () 2 )@ HH PySys_SetArgvEx (argce, argv, updatepath)
kg A EE

TERZHES L (F8515& Unix il Windows, EIRFELNST LA TR ), Py _Initialize () REARFEXARME
Python ffRERS AT AT SCERA A7 B B A DI R 1T I 2R B8 4%, I Python FE T FEFHXT T Python fiff
PN PAT SO [ 1 E AR B FRRIHL, EXFAEXTTAE shell fy S RIS ORI AE & PATH) FIREIMA N
python BRI AT SCAFFTESC H Sk #2340 1ib/pythonX. v I H 5%,

ZEF kUL, AR Python AT AT L2 T /usr/local/bin/python, B REENM T /usr/local/lib/
pythonXx.v. (SEfp L, XMFEBAERESN “PlR” (E, S7EM4ICETE PATH 3R E|44°4 python [
AIRATSCPFI A o ) R P el DA 2o 5 B A f PYTHONHOME , 5G40 % B PYTHONPATH YEFRUERE IR 2
BN H SR B S TR

MARIY AR LB SEE APy _Tnitialize () Z 8 Y8 Py_SetProgramName (file) i7riE
RIKIF. W{ER PYTHONHOME {344 < 7 55 L & JF H PYTHONPATH {598 4l A BIARERE 2 2 Bl 75
58 AR R B AR Y AR e H C W Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix ()
MPy_GetProgramFullPath () SEPM (GXEEREIIAE Modules/getpath.c FIEX ).

F I}, BT EXT Python JEAT “ AT UAAL” . BN, N HFEFE AT REARE 05 8 (BRI Py_Tnitialize () 5§
N AR P XT Python 1) FH £ 28 58 T A8 EEREAI Python JIF 4 L i) A7« X T DA AR Py_FinalizeEx ()
LI, ANA Y4 HT Python 4T EWIIRALIRAS N Py_IsTnitialized () PRECRR I EE. A KX LEHE
WG AREZ EMET RS .. WHHEREPy_FinalizeEx () TAFEUTHA i Python R T4 FL I N AT,
B0 F 4 AR BT BE B AT H BT AS SRR

7
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1.7 iEifa@

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

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

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

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

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

AHEFELZFMER, 27 Python JFALIEH A Misc/SpecialBuilds.txt .
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Python ) C i APL L4 T F 364503 PEP 387 1, C API 2Bt/ MR A i 4225k (Lol 3.9 %
300 ), Atk S HCB LB IR AT, % N2 E G APL. ©A7 APLEi sk Mg, 1
HAEE 1 305 o 5 S AN o 20

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

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

2.1 MAERFZ#EEONREER

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

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

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

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

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

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

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

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

2.1.1 2R API p91E A 04 RE

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

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

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

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

2.1.2 ZPR APl 7R

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

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

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

I,

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

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

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

22 FRHER

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

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

FIHT, 32FR APT AL T X LL T

PyAIter Check ()
PyArg Parse ()

PyArg_ParseTuple ()

PyArg ParseTupleAndKeywords ()

PyArg UnpackTuple ()

PyArg_VaParse ()

PyArg VaParseTupleAndKeywords ()

PyArg ValidateKeywordArguments ()

PyBaseObject_Type
PyBool_FromLong ()
PyBool_Type
PyByteArraylter_Type
PyByteArray AsString()
PyByteArray_ Concat ()

PyByteArray FromObject ()

PyByteArray_ FromStringAndSize ()

PyByteArray Resize ()
PyByteArray_Size ()
PyByteArray_Type
PyBytesIter_Type
PyBytes_AsString()
PyBytes_AsStringAndSize ()
PyBytes_Concat ()
PyBytes_ConcatAndDel ()
PyBytes_DecodeEscape ()
PyBytes_FromFormat ()
PyBytes_FromFormatV ()
PyBytes_FromObject ()

PyBytes_FromString ()

PyBytes_FromStringAndSize ()

PyBytes_Repr ()
PyBytes_Size ()

PyBytes_Type

23.
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e PyCFunction

e PyCFunctionWithKeywords

e PyCFunction_Call ()

e PyCFunction_GetFlags ()

e PyCFunction_GetFunction ()
e PyCFunction_GetSelf ()

e PyCFunction_New ()

e PyCFunction_NewEx ()

e PyCFunction_Type

¢ PyCMethod_New ()

e PyCallIlter New/()

e PyCallIlter_Type

e PyCallable_Check ()

e PyCapsule_Destructor

e PyCapsule_ GetContext ()

e PyCapsule_GetDestructor ()
e PyCapsule_GetName ()

e PyCapsule_GetPointer ()

e PyCapsule_Import ()

e PyCapsule_IsValid()

e PyCapsule_New ()

e PyCapsule_ SetContext ()

e PyCapsule_SetDestructor ()
e PyCapsule_SetName ()

e PyCapsule_SetPointer ()

e PyCapsule_Type

e PyClassMethodDescr_Type

e PyCodec_BackslashReplaceErrors ()
e PyCodec_Decode ()

e PyCodec_Decoder ()

e PyCodec_Encode ()

e PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

e PyCodec_IncrementalDecoder ()
e PyCodec_IncrementalEncoder ()

e PyCodec_KnownEncoding ()
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PyCodec_LookupError ()
PyCodec_NameReplaceErrors ()
PyCodec_Register ()
PyCodec_RegisterError ()
PyCodec_ReplaceErrors ()
PyCodec_StreamReader ()
PyCodec_StreamWriter ()
PyCodec_StrictErrors ()
PyCodec_Unregister ()
PyCodec_XMLCharRefReplaceErrors ()
PyComplex_FromDoubles ()
PyComplex_ImagAsDouble ()
PyComplex_RealAsDouble ()
PyComplex_Type
PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()
PyDescr_ NewMethod ()
PyDictItems_Type
PyDictIterItem_ Type
PyDictIterKey_Type
PyDictIterValue_Type
PyDictKeys_Type
PyDictProxy_New ()
PyDictProxy_Type
PyDictRevIterItem Type
PyDictRevIterKey_Type
PyDictRevIterValue_Type
PyDictValues_Type
PyDict_Clear ()
PyDict_Contains ()
PyDict_Copy ()
PyDict_DelItem()
PyDict_DelItemString()
PyDict_GetItem()

PyDict_GetItemString/()

23.
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PyDict_GetItemWithError ()

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

PyErr_BadArgument ()

PyErr_BadInternalCall ()

PyErr_ CheckSignals ()
PyErr_Clear ()

PyErr Display ()

PyErr ExceptionMatches ()

PyErr Fetch ()
PyErr Format ()
PyErr_FormatV()

PyErr GetExcInfo()

PyErr._GivenExceptionMatches ()

PyErr_NewException ()

PyErr NewExceptionWithDoc ()

PyErr_NoMemory ()

PyErr_NormalizeException ()

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

PyErr_ProgramText ()

PyErr_ResourceWarning ()

PyErr_ Restore()

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

e PyErr SetExcFromWindowsErrWithFilenameObjects ()

e PyErr SetExcInfo()

e PyErr SetFromErrno ()

e PyErr SetFromErrnoWithFilename ()

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

e PyErr SetFromWindowsErrWithFilename ()

e PyErr SetImportError ()

e PyErr SetImportErrorSubclass ()

e PyErr SetInterrupt ()

e PyErr SetInterruptEx()

e PyErr SetNone ()
e PyErr SetObject ()

e PyErr_ SetString/()

e PyErr SyntaxLocation ()

e PyErr SyntaxLocationEx ()

e PyErr WarnEx ()
e PyErr WarnExplicit ()

e PyErr WarnFormat ()

e PyErr WriteUnraisable ()

e PyEval_ AcquireLock ()

e PyEval_AcquireThread()

e PyEval_CallFunction ()

e PyEval_CallMethod()

e PyEval CallObjectWithKeywords ()

e PyEval_ EvalCode ()

e PyEval_FEvalCodeEx ()
e PyEval_EvalFrame ()

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

e PyEval_ GetFuncDesc ()

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

PyExc_IndentationError

20

Chapter 2. C API ghiaE 14



The Python/C API, £[F) 3.10.19

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

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferencekError
PyExc_ResourceWarning
PyExc_RuntimeError
PyExc_RuntimeWarning
PyExc_StopAsynclteration
PyExc_Stoplteration
PyExc_SyntaxError
PyExc_SyntaxWarning
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError

PyExc_UnicodeError

PyExc_UnicodeTranslateError

PyExc_UnicodeWarning

23.
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e PyExc_UserWarning

e PyExc_ValueError

e PyExc_Warning

e PyExc_WindowsError

e PyExc_ZeroDivisionError
e PyExceptionClass_Name ()
e PyException_GetCause ()

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

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

e PyFile GetLine()

e PyFile WriteObject ()

e PyFile WriteString/()

e PyFilter_ Type

e PyFloat_AsDouble ()

e PyFloat_FromDouble ()

e PyFloat_FromString ()

e PyFloat_GetInfo()

e PyFloat_GetMax ()

e PyFloat_GetMin ()

e PyFloat_Type

e PyFrameObject

e PyFrame_GetCode ()

e PyFrame_GetLineNumber ()
e PyFrozenSet_New ()

e PyFrozenSet_Type

e PyGC_Collect ()

e PyGC_Disable ()

e PyGC_Enable ()

e PyGC_IsEnabled()

e PyGILState_Ensure ()

e PyGILState_GetThisThreadState ()

e PyGILState_Release ()
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e PyGILState_ STATE

e PyGetSetDef

e PyGetSetDescr_Type

e PyImport_AddModule ()

e PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

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

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTag ()

e PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

e PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
e PyImport_ImportModule ()

e PyImport_ImportModuleLevel ()

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

e PyIndex_Check ()

e PyInterpreterState

e PyInterpreterState_Clear ()

e PyInterpreterState_Delete ()

e PyInterpreterState_Get ()

e PyInterpreterState_GetDict ()

e PyInterpreterState_GetID()

e PyInterpreterState_New()

e PyIter_ Check/()

e PyIter Next ()

e PyTter_Send()

e PyListIter_Type

e PyListRevIter_ Type
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PyList_Append()
PyList_AsTuple ()
PyList_GetItem()
PyList_GetSlice ()
PyList_Insert ()
PyList_New()
PyList_Reverse ()
PyList_SetItem()
PyList_SetSlice()
PyList_Size()
PyList_Sort ()
PyList_Type
PyLongObject
PyLongRangelter_Type
PyLong_AsDouble ()
PyLong_AsLong ()
PyLong_AsLongAndOverflow()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow()
PyLong_AsSize_t ()
PyLong AsSsize_t ()
PyLong_AsUnsignedLong ()

PyLong_AsUnsignedLongLong ()

PyLong_AsUnsignedLongLongMask ()

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

PyLong FromSsize_ t ()

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

PyLong_GetInfo ()

24
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PyLong_Type

PyMap_Type

PyMapping_ Check ()
PyMapping_GetItemString()
PyMapping HasKey ()
PyMapping HasKeyString ()
PyMapping Items ()
PyMapping_Keys ()
PyMapping_Length ()
PyMapping_ SetItemString ()
PyMapping_Size ()
PyMapping Values ()
PyMem_Calloc ()

PyMem Free()
PyMem_Malloc ()

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

PyModule_ExecDef ()

23.
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PyModule_ FromDefAndSpecZ2 ()
PyModule_ GetDef ()
PyModule_GetDict ()
PyModule_GetFilename ()
PyModule_GetFilenameObject ()
PyModule_ GetName ()
PyModule_GetNameObject ()
PyModule_GetState()
PyModule_New ()
PyModule_NewObject ()
PyModule_SetDocString()
PyModule_Type

PyNumber_ Absolute ()
PyNumber_Add ()

PyNumber_And ()
PyNumber_AsSsize_t ()
PyNumber_Check ()
PyNumber_Divmod ()
PyNumber_Float ()
PyNumber_FloorDivide ()
PyNumber_ InPlaceAdd()
PyNumber_InPlaceAnd()
PyNumber_InPlaceFloorDivide ()
PyNumber_InPlaceLshift ()
PyNumber_InPlaceMatrixMultiply ()
PyNumber_InPlaceMultiply ()
PyNumber_InPlaceOr ()
PyNumber_InPlacePower ()
PyNumber_InPlaceRemainder ()
PyNumber_InPlaceRshift ()
PyNumber InPlaceSubtract ()
PyNumber_InPlaceTrueDivide ()
PyNumber_InPlaceXor ()
PyNumber_Index ()

PyNumber_ Invert ()

PyNumber_Long ()

26
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PyNumber_ Lshift ()

PyNumber_MatrixMultiply ()

PyNumber Multiply()
PyNumber_Negative ()
PyNumber_Or ()
PyNumber_Positive()
PyNumber_ Power ()
PyNumber_Remainder ()
PyNumber_Rshift ()
PyNumber_ Subtract ()
PyNumber_ToBase ()
PyNumber_ TrueDivide ()
PyNumber_Xor ()
PyOS_AfterFork ()
PyOS_AfterFork_Child()
PyOS_AfterFork_Parent ()
PyOS_BeforeFork ()
PyOS_CheckStack ()
PyOS_FSPath ()
PyOS_InputHook
PyOS_InterruptOccurred()
PyOS_double_to_string()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
PyOS_setsig()
PyOS_sighandler_t
PyOS_snprintf ()
PyOS_string to_double ()
PyOS_strtol ()
PyOS_strtoul ()
PyOS_vsnprintf ()
PyObject
PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()

23.
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PyObject_AsCharBuffer ()
PyObject_AsFileDescriptor ()
PyObject_AsReadBuffer()
PyObject_AsWriteBuffer ()
PyObject_Bytes ()
PyObject_Call()
PyObject_CallFunction ()
PyObject_CallFunctionObjArgs ()
PyObject_CallMethod()
PyObject_CallMethodObjArgs ()
PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc()
PyObject_CheckReadBuffer ()
PyObject_ClearWeakRefs ()
PyObject_DelItem/()
PyObject_DelltemString()
PyObject_Dir ()
PyObject_Format ()
PyObject_Free ()
PyObject_GC_Del ()
PyObject_GC_IsFinalized()
PyObject_GC_IsTracked()
PyObject_GC_Track()
PyObject_GC_UnTrack ()
PyObject_GenericGetAttr ()
PyObject_GenericGetDict ()
PyObject_GenericSetAttr()
PyObject_GenericSetDict ()
PyObject_GetAlIter()
PyObject_GetAttr()
PyObject_GetAttrString()
PyObject_GetItem()
PyObject_GetIter()
PyObject_HasAttr ()

PyObject_HasAttrString/()
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PyObject_Hash ()

PyObject_HashNotImplemented ()

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

PyObject_RichCompareBool ()

PyObject_SelflIter ()

PyObject_SetAttr()

PyObject_SetAttrString/()

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

PySequence_GetSlice ()

23.
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PySequence_1In ()
PySequence_InPlaceConcat ()
PySequence_InPlaceRepeat ()
PySequence_Index ()
PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice ()
PySequence_Size ()
PySequence_Tuple ()
PySetIter_Type

PySet_Add ()

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

PySet_Pop ()

PySet_Size()

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

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

PySuper_Type
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PySys_AddWarnOption ()
PySys_AddWarnOptionUnicode ()
PySys_AddXOption ()
PySys_FormatStderr ()
PySys_FormatStdout ()
PySys_GetObject ()
PySys_GetXOptions ()
PySys_HasWarnOptions ()
PySys_ResetWarnOptions ()
PySys_SetArgv()
PySys_SetArgvEx ()
PySys_SetObject ()
PySys_SetPath ()
PySys_WriteStderr ()
PySys_WriteStdout ()
PyThreadState
PyThreadState_Clear ()
PyThreadState_Delete ()
PyThreadState_Get ()
PyThreadState_GetDict ()
PyThreadState_GetFrame ()

PyThreadState_GetID()

PyThreadState_GetInterpreter ()

PyThreadState_New ()
PyThreadState_SetAsyncExc ()
PyThreadState_Swap ()
PyThread_GetInfo ()

PyThread ReInitTLS ()
PyThread_acquire_lock ()
PyThread_acquire_lock_timed()
PyThread_allocate_lock ()
PyThread create_key ()
PyThread_delete_key ()
PyThread_delete_key_value ()
PyThread exit_thread()

PyThread_free_lock ()

23.

ZIR API BYAE

31



The Python/C API, [ 3.10.19

PyThread_get_key_value ()

PyThread_get_stacksize ()

PyThread _get_thread_ident ()

PyThread_get_thread_native_id()

PyThread_init_thread()
PyThread_release_lock ()
PyThread_ set_key_value ()

PyThread_set_stacksize ()

PyThread_start_new_thread()

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

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

e PyType_GetSlot ()

e PyType_IsSubtype ()

e PyType_Modified()

e PyType_Ready ()

e PyType_Slot

e PyType_ Spec

* PyType_Type

e PyUnicodeDecodeError_Create ()

e PyUnicodeDecodeError_GetEncoding ()
e PyUnicodeDecodeError_GetEnd/()

e PyUnicodeDecodeError_GetObject ()

e PyUnicodeDecodeError_GetReason ()

e PyUnicodeDecodeError_GetStart ()

e PyUnicodeDecodeError_SetEnd/()

e PyUnicodeDecodeError_SetReason ()

e PyUnicodeDecodeError_SetStart ()

e PyUnicodeEncodeError_GetEncoding()
e PyUnicodeEncodeError_GetEnd/()

e PyUnicodeEncodeError_GetObject ()

e PyUnicodeEncodeError_GetReason ()

e PyUnicodeEncodeError_GetStart ()

e PyUnicodeEncodeError_SetEnd()

e PyUnicodeEncodeError_SetReason ()

e PyUnicodeEncodeError_SetStart ()

e PyUnicodeIter_Type

e PyUnicodeTranslateError_GetEnd/()

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

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

e PyUnicode_AppendAndDel ()

e PyUnicode AsSASCIIString/()
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PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObiject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatinlString()
PyUnicode_AsMBCSString/()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()

PyUnicode_ AsUTF16String ()
PyUnicode_AsUTF32String ()
PyUnicode AsUTF8AndSize ()
PyUnicode_AsUTF8String/()
PyUnicode_AsUnicodeEscapeString ()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()

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

PyUnicode_RSplit ()

23.
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PyUnicode_ReadChar ()
PyUnicode_Replace()
PyUnicode_Resize ()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines ()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type
PyUnicode_WriteChar ()
PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
PyWeakReference
PyWeakref_GetObject ()
PyWeakref_NewProxy ()
PyWeakref NewRef ()
PyWrapperDescr_Type
PyWrapper_New ()
PyZip_Type
Py_AddPendingCall ()

Py AtExit ()

Py BEGIN_ALLOW_THREADS
Py BLOCK_THREADS
Py_BuildValue ()

Py _BytesMain ()

Py CompileString/()
Py_DecRef ()
Py_DecodeLocale ()

Py END_ALLOW_THREADS
Py _EncodeLocale ()

Py _EndInterpreter()

Py _EnterRecursiveCall ()
Py Exit ()

Py FatalError ()
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Py_FileSystemDefaultEncodeErrors
Py_FileSystemDefaultEncoding
Py Finalize()

Py FinalizeEx ()

Py _GenericAlias ()

Py _GenericAliasType
Py_GetBuildInfo ()
Py_GetCompiler ()
Py_GetCopyright ()

Py GetExecPrefix()

Py _GetPath()
Py_GetPlatform()

Py GetPrefix()
Py_GetProgramFullPath ()
Py_GetProgramName ()

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

Py _IsFalse()
Py_IsInitialized()
Py_IsNone ()

Py_IsTrue ()

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

Py _NewRef ()
Py_ReprEnter()

Py _ReprLeave ()
Py_SetPath()

Py _SetProgramName ()

23.
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Py_SetPythonHome ()

Py_SetRecursionLimit ()

Py _UCS4

Py UNBLOCK_THREADS
Py_UTF8Mode

Py _VaBuildValue ()
Py XNewRef ()
Py_intptr_t

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

hashfunc
initproc
inquiry
iternextfunc
lenfunc

newfunc
objobjargproc
objobjproc
reprfunc
richcmpfunc
setattrfunc
setattrofunc
setter
ssizeargfunc
ssizeobjargproc
ssizessizeargfunc

ssizessizeobjargproc
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e symtable

e ternaryfunc
e traverseproc
e unaryfunc

e Visitproc
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CHAPTER 3

HEE% API

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

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

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

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

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

3.8 UBTINA.

int PyRun_AnyFile (FILE *fp, const char *filename)
XREX R PyRun_AnyFileExFlags () MFMIEN, FF closeit B¢ K 0 MK flags BEK 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)
X R PyRun_AnyFileExFlags () WIRLIEE D, Ff flags 8% K NULL,
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags * flags)
WS fp 45 10— A 5 006 B % A (B R A s 2 B A B Unix B &) B S0, IR
[BlPyRun_InteractiveLoop () W{E, HWIREIPyRun_SimpleFile () W45 H . filename £ {8
ARG G (sys . get filesystemencoding () Kf#MS. MR filename ) NULL, MpR%I2
i "222" VB4 . R closeit HEAH, XS HE PyRun_SimpleFileExFlags () & [m 2 #f
DEIP

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

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

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

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

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

fiEl: 7E Windows b, fp 24 A EHIBEITHF (H) fopen (filename, "rb")), &), Python AJ
BETCIA IR AL B LF AT 45 AT A AR S

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

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

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

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

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

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

char *(*PyOS_ReadlineFunctionPointer) (FILE*, FILE*, const char*)
B AR TS n)— N R BN char *func (FILE *stdin, FILE *stdout, char *prompt) [
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PR, EE PR BB REAHR R AT B — AT A BB R A %R B U MR A5 H prompt K2R
NULL gt th e, SR TR BLAARER A SCP R —ATH A, FRRBIZERTAF . i, readline
BREHLRFIX A T BCE D PR AT 4 4 tab FEANESF I RE -

LER RN PyMem_RawMalloc () B{PyMem_ RawRealloc () SECHIFAFER, BOE AR & 2B 4,
PRA NULL,

3.4 f W s 45 B O hPyMem _RawMalloc () B{PyMem RawRealloc () 43 Et, T A &
EEPyMemiMalloc () ﬁPyMemﬁRealloc () Be.

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

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

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

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

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

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

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

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

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

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

3.2 BB

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
B #6432 B . Part of the Stable ABL X B4 4 PyEval EvalCodeEx () WIfdifbiRIE D, W
RIS, PAS A Ryl Rl i . HA S i NULL,

PyObject *PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *locals, PyObject *const *args,
int argcount, PyObject *const *kws, int kwcount, PyObject *const *defs,
int defcount, PyObject *kwdefs, PyObject *closure)
BWMA: #Hh93] A . Part of the Stable ABL Xf—ANFil g A AURDRS GORAA, Jy HOREZS VRS E B PRI
BLERSE 4R B i, SRR R R, SR RETFAIEOAER A, R KT SHRE
AR ML A R TT R S P TR AR
type PyFrameObject
Part of the Limited API (as an opaque struct). JAT-HRMWIRT 51 C XTERE5M A . 27 )2 B o] BEAEAT Al
IR A
PyObject *PyEval_EvalFrame (PyFrameObject *f)
BEME: #FHe93| A . Part of the Stable ABL Xf— P HATWORIE . X 24 %fPyEval _EvalFrameEx () )
fRTARHRCE 11, T ORERR 1) T 3

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
BeA: #aY351 8. Part of the Stable ABL jX J& Python fEREIZAT AN B TR, 5 IATIEf H 5CHR
AR SR I T , FRRE - T RS H RIS TR B AT IR T - WS throwflag T8 2 BEATT DARE 2L —— 1
RNEME, M FECLRM S — DR XL TSR RE throw () k.
3.4 RCE S ZREOE S — AT, H AR R 288 2 5 s 3 e

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)

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

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

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

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

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

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

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

WFBEIA S B2, 24 BACYTE of_flags % ¥ | PyCF_ONLY_AST JHEFRE A 29 H
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3.8 WUEE 5 i of _feature_version f .

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

AT ZR RN T Python R YT IV

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

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

Hstrong reference.

WG R)E, AWM Py_DECREF () BEIE .

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

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

%%ﬁPy_XNewRef ()

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

NPT B X A strong reference i, W 2ATEH: B Py _DECREF () RG] H .
MG 0 AR NULL; AR o ATRASK NULL W ek Py XNewRef () .
EPNIAE

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

AR AL

self->attr = Py_NewRef (obj);

A2 Fpy INCREF ().
3.10 BUHTNA.
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PyObject *Py_XNewRef (PyObject *0)
Part of the Stable ABI since version 3.10. 250 T-Py_NewRef (), {H¥4 o W[ PAH NULL,

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

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

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

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

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

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

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

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

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

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

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

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

48 Chapter 4. £88518



CHAPTER B

BI5h ez IR

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

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

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

i) $5IRIRES AL sys.exc_info () WHATHIR . RIEX M MARMRN R CrEILERRE), M5
FAERPR R GRS H (R C2E Ik e ) .

5.1 ITEFO;HIE

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

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

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

void PyErr_Print ()
Part of the Stable ABL PyErr_PrintEx (1) [E%.

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

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

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

A JH L PR O L TR B — S S

5.2 filth &%

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

return 1A,

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

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

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

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

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

3.5 BUBTIMA.

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

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

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

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

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

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject * filenameObject)
HREME: 184 NULL, Part of the Stable ABL. 28{l) FPyErr_SetFromErrno () , MIIBIAT N2 U05HE
filenameObject N>k NULL , ‘B RHE N8 =N SEL LS rype BIFITEREL . 2801, 7F OSError {
H, filenameObject 1 1) K 5E L5921 £ilename @M.

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

PyObject * filenameObject2)

#” W 4 & A NULL, Part of the Stable ABI since version 3.7. O (V)
FPyErr_SetFromErrnoWithFilenameObject () , (B2 3% — /> filename X} 4%, fF 24—
ANESZ I filename [ o B8 2 IS A A 8152

3.4 BUHTMA.

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

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

W . Windows,

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

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
R W fA: 1@ 4 NULL, Part of the Stable ABI on Windows since version 3.7. kT
PyErr_SetFromWindowsErrWithFilenameObject () , {H & filename 2 DL C &5 FE XL
. filename 2SR G S (os. £sdecode () ) iR HRA.
W : Windows,

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

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

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

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

% H: Windows.,

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
RWE: &4 NULL. Partof the Stable ABI since version 3.7. X Zfih % ImportError [{FRERE. msg
PN T B A o name Al path , (FRETPAKH NULL ), $FHRBHEE ImportError XfW Y
JE M name fil path,

3.3 BUBTINA.

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

3.6 UHT A

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

3.4 JBUETMA.

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

3.2 UHTIA.

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

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

53 AHES

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

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

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

EEA .
A REEERNFER, SO warnings MarSAT 3O —w B30, A T EEH C
API,
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int PyErr_ WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject ¥*module, PyObject *registry)
K — AR B A SR e AT B U S B X 2 i T Python B %[ warnings.
warn_explicit () AN EEAR: HEFH R TN . module Rl registry ZH{AI 1% NULL
PAMSEIH 5 SRS il i i BOIARCR -

3.4 BUBTIMA.

int PyErr_ WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,
const char *module, PyObject *registry)
Part of the Stable ABL Z8{l| T'PyErr WarnExplicitObject () At message # module ‘& UTF-8 435
HIERFER, T filename J2 Hi filesystem encoding and error handler fRISY

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char * format, ...)
Part of the Stable ABL 28{Y\ T-PyErr_wWarnEx () WEE, (B HPyUnicode _FromFormat () A&
WEEHE . format 2] ASCIL g ) 45 £ .

3.2 BUHTA.

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

3.6 BUHTIA.

5.4 EiFEIRIEREE

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

A b 25851 GIL,

fiE): ANERER B S5 E W RS AT R WO i PyErr ExceptionMatches (), IR BT
TRNe (tbiﬁi&;@%ﬁeﬁ&ﬁxﬁ%ﬁﬁﬂé% SHEATRE R LB AR, sE B R R A T
H— 12

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

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

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

(e I o AT 3 LB S S o ) A B 5 I I PR AR IR S B DR R A R AR BT (1, o
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PyObject *type, *value, *traceback;
PyErr_Fetch (&type, &value, &traceback);

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

PyErr_Restore (type, value, traceback);

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

(E: IR RO B SRS I I PR AR S S R AR R AT AR BT G« WS B PyErs_Feteh () Hefi
17 I B R AR /R AT o

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

WE: IR R A R S RS _ traceback_ JEPE. ANSLAHTIE M E E W, TR
PAF BfHn A8 - B

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

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

E): R BOE A ST AT R AL R A . Bl 35 A B AR AR AR S IR A R A
SHRSHIHME. W PyErr_setExcInfo () RWKE SERR RS

3.3 BUBTINA.

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

il BERBGEE A SHTE AP R A BT A . BB A A3 A R A T BRI B R A R R
HEARESHIE . W PyErr_GetExcInfo () FiHUREARTS.
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3.3 BUHTMA.

5.5 [E54E

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

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

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

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

#iE): £F%F SIGINT [2RIA Python {5 B 4TRSS ST | k& KeyboardInterrupt FH .,

void PyErr_ SetInterrupt ()

Part of the Stable ABL #f i — 4~ SIGINT {5 5 #| & M #% . X % # T
PyErr_SetInterruptEx (SIGINT),

lE: R EUR R E S AN . B ARHGIL 3 C fF5 A FaRAe a1 .

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

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

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

fE: MREoe RS E S L e . EWARIGIL Il C (55 AL BRI «

3.10 JBGHTMA.

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

3.5 i A#: £ Windows |-, BERREOAE SR B AL B

5.5. {5548 55



The Python/C API, [T 3.10.19

5.6 BilsMED

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

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

3.2 T

5.7 BlsvEt

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

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

PyObject *PyException_GetContext (PyObject *ex)
Bl #ag5l M. Part of the Stable ABL Y5 58 A SR FF3C (ZEALRE ex Wi 5] Ky s —4
FHEG) VER—AFTHRE, FTPAME _ context  fF Python Hijji). ANAA T KB BT
X, MR[E NULL,

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

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

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

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

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

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

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

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

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

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

reason. encoding A1 reason F5 2 VA UTF-8 4t 74550
3.3 iz EH: 3.11

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

PyObject *PyUnicodeTranslateError_Create (const Py UNICODE *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)

BEME: #Heg5l A . B)E— UnicodeTranslateError XA IfMiH object, length, start, end Fl reason.
reason s&—1PA UTE-8 it (A4 E
3.3 MAAEEI: 3.11
Py_UNICODE H Python3.3;EE#F M . i5 T £ PyObject_CallFunction (PyExc_UnicodeTranslateError,
"Onns", ...).

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEME: #4351 A . Part of the Stable ABL 3% [ 45 & S5 % 5 1 encoding J& 1k

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
RWEE: #a4 5| A . Part of the Stable ABL 1% [B] 45 € B4 X4 1 object J& 1

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize_t *start)
Part of the Stable ABL. FREUZS B i X T4 1) start JEYEFF I *start, start WA} NULL. IR
[l 0, RMRE] -1,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
Part of the Stable ABL Y25 R MR start JE YRR start. BEINFR[E] 0, RIEIHR[E] -1,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
Part of the Stable ABIL. FELZE E RN A 1 end [EMEFRE LA *end. end WM A K NULL, I IR [A]
0, RMGmfmE -1,

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

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

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

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

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

9 I3

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

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

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

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

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

3.9 iR A PR BOIAE tAESZBR APT FHa

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

XfPy_EnterRecursiveCall () BJRE s oM B EHAT—RIF T -
3.9 RS MR B E A IR APTHR .

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

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

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

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

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

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

ToidREL
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;E 1 - %I\EJ:—E
C &R Python Z#R g
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError

PyExc_UnicodeDecodeError | UnicodeDecodeError
PyExc_UnicodeEncodeError | UnicodekEncodeError

PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateErrpWnicodeTranslateError
PyExc_ValueError ValueError
PyExc_ZeroDivisionError ZeroDivisionError
33 i H yill] A 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 %H
PyExc_TimeoutError ;&fF PEP 3151 #5]| A .

3.5 CHTIIA: PyExc_StopAsyncIteration fll PyExc_RecursionError,
36}&%ﬁﬁm&;PyExc_ModuleNotFoundError0

XL RS RER4 PyExc_OSError:

C &R g
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

[\S |

3.3 MUEE A XL B 280 B S R
([

5.11 FREZEHEZRS

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

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

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

fift:

=

3 3R A bR 2
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CHAPTER O

A e e T ARG T TR, B AR ) C AR s~ 22 nT [E)PE (portable) . 7E C Hifdi ] Python
module (H4). PARAIBTeR G IER R C oA {E AR Python Hify (4% .

6.1 fERAMIH

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

3.6 BUHTIMA.

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

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

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

3.7 BUHTMA.

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

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

3.7 BUHTMA.

void PyOS_AfterFork_Child ()

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

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

3.7 JGB A
h=%:

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

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

3.7 IREBECET: BB iPyvos_AfterFork _child () BUft,

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

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

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

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

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

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

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

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

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

TSR IRARS A Y KA, AR C PEA R BRI «

i Py_EncodeLocale () BRI FAT S dmld b 735 R

hs%:

PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () PR,
3.5 BUHTMA.

3.7 WU A% BUAE LR AAE Python UTF-8 #3561 UTF-8 Zf k.

3.8 M 4 PLAE N A Windows Py LegacyWindowsFSEncodingFlag k28 W i o& 06 {3
UTF-8 Zhgt;

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
Part of the Stable ABI since version 3.7. ¥—A~ 1 T 245 1% 1 745 EB g 89 K filesystem encoding and error

handler, FEE AP FESS S surrogateescape 41 AN HIES | TUJ7E U+DC80..U+DCFF i P /¢ Bl 745 &
Bl 1 {H 0x80..0xFF,

IR AN FE A A BC  ET ER FS A, T PyMem. Free () RBENAE. 24 %A HiDAE R N TE4 D
AEIRITIR I NULL,

AN error_pos ANoh NULL, WIRIIH&R: *error_pos %4 (size_t) -1, BU@TE K E SR
HIFIFRG S .

filesystem encoding and error handler & B PyConfig Read() ¥ i # y: 2 WlPyConfig
W filesystem encoding fMlfilesystem errors W F.

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

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

bz

PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () %
3.5 BUHTMA.

3.7 RS AE: BUIAEL PR &AE Python UTF-8 AR K76l ] UTF-8 4.

3.8 JiR B 4 PUAE A0 S AE Windows [Py _LegacyWindowsFSEncodingFlag 25 W I R B0 5
UTF-8 g fig .
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6.2 RHEHX
XEERMORH sys BHATIRET] ALE C RS P70 TH R EATEAT T 4 Al s AR sy s Bk
T, ZT IS TENTRAARIRS SR

PyObject *PySys_GetObject (const char *name)

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

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

void PySys_ResetWarnOptions ()

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

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

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

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

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

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

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

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

3.2 BUHTIA.

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

3.2 HUGHTIA.

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

3.2 UHTIA.
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PyObject *PySys_GetXOptions ()
BEE: ARSI F . Part of the Stable ABI since version 3.7. 12 W] 4 H] —X IEIHAYFH, 22T sys.
_xoptions. KAFRES, KiRE NULL HE— 555 .
3.2 JRHTIA.

int PySys_Audit (const char *event, const char *format, ...)
IR TSI AT P 5o B Bk o] S B 2 M R B i — N 7
WER TR TAE AT 1, WA formar FIHCA 2 BOR 3 — A A AR TCAL. B N DASH,
tepy_Buildvalue () O IR SR AF R TR . IR A (R R — AT AL, KRR )
—AHITRITH . (RIET N R DG, (E2 TR IR I R B S ECR A R
#&, DRHE B T A3 | R - )
TR # MU Y B R EPy_ssize t RALBE, TLiRREEN T PY_SSIZE_T_CLEAN,
sys.audit () 2IITEKH Python fURSAHY & B ] Y441 .
3.8 JHTIA.
3.8.2 i BEA#E: BRPy ssize t IIT # #aUFAF. TEILZ AT, 251K — ARG R 7 &

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
SFATTIA % hook YRMELWCRATH 0 713, {EMIEEI TR I R . BT
CAgHIIRL, BRI E— DGR it APT IR 812X EB AT G B A R
SRR .

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

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

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

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

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

3.8 WUHTIA.

6.3 1752 (Process) #Zil

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

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

3.9 MR HBILR A AR
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void Py_Exit (int status)
Part of the Stable ABL B H 4 Hi . XK Py FinalizeEx () KRG H M A FRE C FE K
exit (status). WRPy FinalizeEx () iR, BHIRSEHA S 120,

3.6 i HE A Sk H i A AR RN 2 TN

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

6.4 [EARE

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

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

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

3.3 JCHE A AE S AR — KRR I IR B 7 RIR . {E2 M Python 3.3 2, iy S8 1E R 2 U1
DU TR EL IO B BRI, T AR R AR IR T B o 2L

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

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

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

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

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject
*locals, PyObject * fromlist, int level)
BWEME: #Hey5| A . Part of the Stable ABI since version 3.7. S A—AMEER . T W EREH SV HE S
% P'E Python pR%L _ import_ (), B4R __import_ () PRSIV LEREL.
IR AR e AR E s R R I, SO S A RIS A NULL H 3 — N R .
? __dmport__ () ZELl, MR A AR EEE F O %R E AL, RIS T AN ES
1) fromlist .,

3.3 BUHTA.

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

3.3 WS ANFFIEAZ level Ry BUE .
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PyObject *PyImport_Import (PyObject *name)
Bt #ay3l M. Part of the Stable ABL 32— MR T 47 “PAMTERE” WERZEHED (82
LIGE level 1 0, FRGEXTFEN) . ERFMEE L HTAJHERE T __builtins_ H1H) __import__ ()
PR, IXREWRE R M BRI R 2R AT AR TR ZE A
R BRI  AaXF AR A

PyObject *PyImport_ReloadModule (PyObject *m)
AW He9F A . Part of the Stable ABL THL bk, R AMEITR BRSBTSk
RIGRIR ] NULL H3cE— e d (TR DL R R A7 1) o

PyObject *PyImport_AddModuleObject (PyObject *name)
REME: HEAGG5] B . Part of the Stable ABI since version 3.7. & [A] 5%} i T 3EABH 4 BRI & . name

ZHHTE AT PR package .module. HIERFEAE modules SE LI 1 ek 2R iz 28l , ANSRRAE], WG]
HE—ASHR IR HAE A 2 modules “E . FE R [A] NULL H & — 55 .

#E:  MRBAR SN AR S SRR R RN 2R, RS R AN S AR S . il
M PyImport ImportModule () B EWFANALEIEA KT AL, name {5 F747 5552 FR A AL &5 R 0
WM AFAEN A S 9B .

3.3 BUBTINA.

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

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

i) _ spec_ Ml __loader_  HIRMABENIE, B & iE 24 MME. N spec [FmEes (40
RERE) B A _ loader_ TAEHABAE N Fi%h SourceFileLoader fSEf.
By __file JEPERBEBENARISXT R co_filename, WHERIEM, __cached_ tHIFHEILHE .

AR A T AR ECRF EEE . WS Py Import_ReloadModule () T B BAIHLIY il 7
K

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

&R PyImport_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames ().

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
REME: #8495 B . Partof the Stable ABL 28Ul TPy Import_ExecCodeModule (), {HUNF pathname
AR NULL SR 2 file JEMERIA.
Wi R PyImport_ExecCodeModuleWithPathnames ().

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

Object *cpathname)

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

3.3 BUBTIA.

6.4. EANEH 69



The Python/C API, [T 3.10.19

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

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

3.2 BB
3.3 MU A AR FRAL T F TR M S imp . source_from_cache () KITHIRERAE.

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

3.3 MU A E ARl -1

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

3.2 BUHTMA.

PyObject *PyImport_GetModuleDict ()
BEME: EAFIR . Part of the Stable ABL & [0] F T EA HE ) Z8 (B] sys.modules), TEHEIX
Se SRR R AR AL

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

3.7 BB

PyObject *PyImport_GetImporter (PyObject *path)
BWE: #ey 5] F . Part of the Stable ABL & B4t %f—/> sys.path/pkg._ _path__ H145H path )&
X, WEERIHIT sys.path_importer_cache FHMSRIRE. WIRE M ARBEZAE, WE) sys.
path_hooks F R E|— AL HZ Path SHBB . WA T H B8 7R B None; 3XRH5%1
ﬁﬁﬁﬁl)am based finder Jo¥%: A% path 2c H ?ﬁﬂﬁiﬁa%ﬁ ZERE IR sys.path_importer_cache,
[l — g A AR R BT H .

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. NIRZ N name W EREEEREEL . BRI 1, 4058 K+ )5
Heaz[a] 0, QRHILG e A OM R [A] -1 FF 58— 5 %fﬁﬂ%ﬁﬂiﬁJFlﬁl'ﬂ%ﬁgﬁ/\E’ﬂ‘%ﬁ% Tl
FiPy Tmport_TmportModule (). (HERHEARIA IR S - MBI B 3 AL B TS )

3.3 BB
3AMUESE: _ file R ATAEBIR EBLE

int PyImport_ImportFrozenModule (const char *name)
Part of the Stable ABL 28l F Py Import_ImportFrozenModuleObject (), {HHAZFR K UTF-8 4t
PRI AN /2 Unicode X4 .

struct _frozen

XA X E IR SSRGS 2R AL E X, S5 freeze T E T4 M —3 (535 Python JEUHY
KATHR ) Tools/freeze/), HE Y HYE Include/import . h P FH|:

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

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

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

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

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

bi

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

6.5 B marshal R{EX

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

BOAHEAEAT RN 2R e AR AL 5 1 RT3k o

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

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

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

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

PERRECRT BRI, FERXMPE OL T B PR E DR RAT . W PyEre_Occurred () #EATARIN .
PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

B FHe95 A . R E value i marshal FR XA FATEHR XS . version F5BH SCHAE A0 IR
A,

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

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

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

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

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

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

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

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

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

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

6.6 MTSHHMBELE

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

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

6.6.1 BEITESH

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

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

BARS AN, SR AL UL L.

AR TT DA ARG K] C e

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

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

HE): ST Erh # A8 AS R (s#., y# %8), 2 PY_SSIZE_T_CLEAN WMFEE 4 Python.h ZHIE X . T
Python 3.9 ST RLA |, WHE LT PY_SSIZE_T_CLEAN %, MKESHHIEI hpry ssize t, KN
4 int,

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

il XAFIRR AR Zbytes-like objects, NRARIEIEZ MR GBI EATEALR C #4575, BHYL
fiff] 08 FERFE G PyUnicode_FSConverter () VEN #1055,

3.5 fiE S DART, 24 Python P4 il 3] T ik A null 7% s &x5| % TypeError .

s* (str Bkbytes-like object) [Py_buffer] x4~k BEH% 52 Unicode X iz 287 AN 4 . Bl
MEPRM Py _buffer Z5HR(E. XHEERE C FAFRFREM & AR NUL 75, Unicode %4l
it rutf-8" gmRFEL AL C FAFE .

s# (strx, read-only bytes-like object) [const char *, Py ssize t] 182 s*, RHIETERMAL T A5 A 09%
IR GERAEAETEMAS C AR, H—ANRdR M C FAFR IR, B MRHKE. MFEMFHR 6
PR A2 FAT . Unicode X2 ffi ] 'ut £-8" g FE40h C FAFH.

z (str 3§ None) [const char *] 5 s 25{pl, {H Python Xf R L] HEH None, FEXFMEI T, C 84 HE N
NULL,

z* (str. bytes-like object B None) [Py_buffer] 5 s* Z5{bl, {H Python X4 i 7] §E8 None, FEiXFP{E L
F, Py_buffer £ buf IR E N NULL,

z# (str, read-only bytes-like object 8% ¥; None) [const char *, Py ssize t] 5 s# Z%{), {H Python Xf&:th ]
AEN None, {EXFMELLT, CHREHE N NULL,

y (Mii#{bytes-like object) [const char *] X A& KGF—NIEFAT Rl — DR8N 0) FAFERR C R
£ EAEEZ Unicode X 5. FATEM XA TS IRA S FEN: REEXFEMHNE, 51k
ValueError J%; . exception is raised.

3.5 WSS DART, M4 gah KauB g THRA L null #9525k TypeError .

y* (bytes-like object) [Py_buffer] s* fJ753,, A$25% Unicode X}5¢, R Marag, ke ik
B ti ik .

y# (read-only bytes-like object) [const char *, Py _ssize t] s# AR, A35% Unicode %%, HaEZIEFr

S (bytes) [PyBytesObject *] H3R Python X}4 h bytes X4, AR . WHRIZRT SR A bytes
MEN 25| % TypeError. CARRWAIHFEIN Pyobject*,
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Y (bytearray) [PyByteArrayObject *] ZI3K Python XI5 h bytearray X5, AR T B, Witg
BMEAN bytearray XRME5| K TypeError, CASRW AN Pyobject*,

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

3.5 i s DART, 24 Python 47 HHl 2 T ik ARY null fAHS 55 £&5] & TypeError

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

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

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

Z (str f None) [const Py_UNICODE *] 5 u 241, {H Python %} % 4 ] i & None, 7FiX i i
TPy _uUNICODE $8%11% 8 & NULL,

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

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

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

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

w* (W[ Efbytes-like object) [Py_buffer] ix ~FREA B ZALMT LI 5 A7 KB WA 5. BT HE
St Py _buffer GEAIRAE. ZEh XKW REFFAE IR ARY null 5775 24 22 o X ] 58 J5 U 1 & =5 220
M PyBuffer Release ().

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

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

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

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

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

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

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

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

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

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

By

b (int) [unsigned char] *Kf{E171 1) Python B4R TorF- 5 WU SR, F76#h—1 Cunsigned char,

B (int) [unsigned char] *f Python 540 A U BT AN I TR G A, 76— Cunsigned char.
h (int) [short int] }$§—1{§ Python ®###[F|5{ C () short int.

H (int) [unsigned short int] 44— Python #### ([ C i) unsigned short int, FHELEEEMERHE.
i (int) [int] j§—{F Python ®&HUHEI C 1) int.

I (int) [unsigned int] }}§—{f Python ¥ ### (/i C i unsigned int, EELEFRMELSARE .

1 (int) [long int] ¥—1{F Python ®###([Es C 1Y long int.

k (int) [unsigned long] H$—{f Python ¥ ###([Fl5 C #¥ unsigned long, (MR,

L (int) [long long] }—1 Python #4i#[F), C ) long long.

K (int) [unsigned long long] % —{fi Python ####([FI5{ C (1Y) unsigned long long, HH[F)iE 5 M % A7 48
o

n (int) [Py_ssize t] ¥ Python ¥ 8fi#[F)k C Py _ssize t,

c (bytes s{RJ¥[F] 1 [f) bytearray) [char] #f — > Python FH7 A, W— DK EH 1 19 bytes 5§
bytearray ¥4, ¥k Cchar .

33 REE S FF bytearray ¥ih.
C (RIEE 1/ str) [int] $f—4> Python F4F, W— MK 119 str X5, #4h C int.
£ (float) [float] }§—1F Python J% %5 ### (5 C 1Y:c:type:float .,
d (float) [double] {1 Python %2 #i#[Fl i C ff):c:type:double.
D (complex) [Py_complex] #§—1{ff Python [EJ###([F C BPy_complex ik,

Hivht

O (#f) [PyObject ¥] 4§ Python A1% (KREAEMEEN) (FIHEI— CAFGLIKEH. R C BT HEAEREICE)
S TIRE G . MG Fistrong reference FEHERIHE (EVILE|FIFPECR SM) . AR EHER N

NULL.

o! (¥1t) [typeobject, PyObject *] H5—> Python X AF A—A> C X454 . XEMT o, HEEZPINC
SR —>2 Python EBUXTRAGMIL, 2 " ASRAFAEXTRIGEH ) C AL R CRALA Pyobject®), Ul
R Python X QA HA FrEskpg KA, W&F% TypeError,

o& (¥fk) [converter, anything] & ik converter FACR: Python Xf #5640k C A8 f . XFFEMANSE: H—A
R, BT CARR (EEZEAL) MHbhE, $edh void*. #3255 sl BURKIIE T :

6.6. BITSHHLEETE 75



The Python/C API, [T 3.10.19

status = converter (object, address);

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

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

3.1 i %#: i A Py_CLEANUP_SUPPORTED,

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

3.3 BUBTIA.

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

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

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

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

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

3.3 HUHTIA.
s WEBITII PR AR B S S AR R A A R B BB (PyArg_ParseTuple () B
IR “XBAE” FH5).
i MR ERATTIF R R ARE . 5 5 AT R R AR B U BT IR R . = A MEHEF
T VE B HL LA TR 3 B AT f0] Python X§425 | BB A AS|H; REREECEANT (EIAZLSE T A105 | 5!

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

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

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

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

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

3.6 MR EE A VNI T positional-only parameters ) 345 o

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

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

3.2 UBTIMA.

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

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

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

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

»

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

6.6. BITSHHLEETE 77



The Python/C API, [T 3.10.19

(R —H)

return result;

}

EM TP PyArg UnpackTuple () e T PyArg _ParseTuple():

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

6.6.2 BIETE

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

BEME: FHeg3 F.. Part of the Stable ABL 2T 250l PyArg_Parse* pREUETE:2Z WA F47 5
A—AMEF IR R INZEEE & AR ARG O AR ] NULL; 2R B NULL 5| &

N | S
MR

Py_BuildValue () #A—HAE I, RALEREAMMTRFSHAEHAEBEZS RIS
Sl TeH . MRS R RS, TR E None; WIRBAEG—MEIT, BRI g
TCRIRII AT X5 I 5t s A 4 A T AR Al &R [l — SR/ 0 30 1 Yoe4l

2 AT AT DX B A S B0 20 A% 356 1 R M X 2 ik, o s Al s# A8 B0, &4 IFENH
. EAHEZRMAENEH XM EEARA S HPyY _Buildvalue () SN EREIH., BAaigi,
BRI H malloc () I HIE R NG LS Py _Buildvalue (), RIS HEA TT1E
JEPy_BuildValue () IREIBEM free ()

TE TR T, 0G5 iR, B35S O WA RA% U ICRF 25K [ Python X 4367 ;
TGS [ R RAE 3 C AR R (ERHE) AY2EEL,

TR, BEAT, B oM SAER A T A h S P2 (HR AT, Wst). Xn]
PABEAR A A% A A A LA S ey T

s (str o None) [const char *] ffif] 'utf-8"' RihF=S 2L C FAF R Python str X4, A
R CFFFHFEEA NULL, U] None,

s# (str 3¢ None) [const char *, Py ssize t] ffi[] 'utf-8"' 4tg ¥ C FFH R H K BN
Python str X4, W4 C FEAFERAEEN NULL, K REXG9E 20, Ff3R 1] None,

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

y# (bytes) [const char *, Py_ssize t] X&RF C A7 MK BN —A> Python X4, 4nitix C
FAPERIREN NULL, iR [A] None.

z (str B None) [const char *] F1 s #H[H.
z# (str 5 None) [const char *, Py _ssize t] Fl s# f[H.

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

u# (str) [const wehar_t *, Py _ssize t] Ff Unicode (UTF-16 B UCS-4) $3E S X & HAK F Ak
Python Unicode X% . H15%: Unicode ZZ X541 NULL, WK R Z 0%, Ffix W None.,

U (str 5 None) [const char *] Fl s #H[A].

U# (str 5 None) [const char *, Py ssize t] F1 s# H[H.

i (int) [int] j§—f C [ int #EIRL Python BEUHY(T .

b (int) [char] #§—{f C /) char $#[F; Python ¥ {4

h (int) [short int] ¥§—{f C i short int H[E);L Python B #{4:.
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1 (int) [long int] 41 C i) long int E[FIAL Python B #.

B (int) [unsigned char] ¥§—{# C [{) unsigned char [E]; Python B84 .

H (int) [unsigned short int] #§—1f C [ unsigned short int H[EIY Python #dd{4:,
I (int) [unsigned int] }}—1{ C f) unsigned int H[FJ{ Python (.

k (int) [unsigned long] #§—1{f C iy unsigned long E[E], Python 384,

L (int) [long long] ¥ C ) long long HEJK Python ¥4 {}: .

K (int) [unsigned long long] }%—1f C f) unsigned long long {E#[FIi{ Python 385 {4:.
n (int) [Py_ssize t] 1l C Py _ssize_t {H[F]i{ Python ¥4,

c (RE[E 11 bytes) [char] j§—1# C d A E— M GLCHLHY int BE A Python & JE[E— i1
bytes,

Cc (REE 1 str) [int] f§— C P RFE—MFICH int BE Python - REEF— str.
d (float) [double] 4§—1{ii C ¥ double H#[FIY Python J3 Bk,

£ (float) [float] ¥§—1 C ) £loat H[E]5 Python 77 2.

D (complex) [Py_complex *] j{§—f C )Py _complex & f[EIAL Python [F1#f.

o (Y1) [PyObject *] JFEEI AL %A Python XF4, (H AHAE—AH)strong reference (RIH:F]
FHEOIN-—)o WRAL AR G2 NULL $841, WIS e 2 R o= x S8 3T 8
WIFRE T 3. B, Py _Buildvalue () ¥R [ NULL (HANSH| &5 6. WRMATIKSH,
N4 H SystemError,

s (#fk) [PyObject *] F1 0 FH[F .

N (#1F) [PyObject *] 5 o #[i], H'ERESBIEH A srong reference., INFXTE5 2@/ S EF
PRI 5 ) i e R A 78 ) U2l R AR I AL o

o& (Yf:) [converter, anything] @it converter FRECE anything #6454 Python X145 . 1% pRECFE R FH i)t
Hr anything (‘"B MW 425 void*) fE N HSHOIF HWV R [F—" Bih0” Python XJ 42, 834 AN &k 2B 4%
BRNR [F] NULL,

(items) (tuple) [matching-items] Ff—A~ C AF 5 755540 i Python JuAL I CRF-AH Rl T R A
[items] (1ist) [matching-items] ¥—A~ C 258754 %, Python 71| R IR R T EEE.
{items} (dict) [matching-items] Ff—A~ C A% &y 5| #5451, Python ML, £ —XFiELE) C AF X E
R NICEBATFHA, A RIVER KA.

WEARAS TR P PSR, Wi # SystemError AR [F] NULL.

PyObject *Py_VaBuildValue (const char *format, va_list vargs)
BwEE: #Ha5| B .. Part of the Stable ABL flPy_Buildvalue () fH[E], SR EEZ—A> va_list 258U [Y)
SR A & ] A E R S EUE
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6.7 FRE[MREXt

S T o ORI SR - R i A

int PyOS_snprint £ (char *str, size_t size, const char *format, ...)
Part of the Stable ABL RIEM R FLFEE formar FUSINSE, AT size N8 soro 20 Unix F
WM snprintf(3),

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
Part of the Stable ABL RN F AT format ML RS D3R va, fith A size DMFATE] stro S0
Unix FW A vsnprintf (3).
PyOS_snprintf () MPyOS_vsnprintf () 23 C HpUEEREL snprint £ () fl vsnprintf () . ‘B
H 02 RUEEAR S oL N 0 —BdT7h, TARE C IR EIAR S .
WAL ER 2R strsize-1] FEIRBIFHGZA ' \0O '« BEAIMAT AM size F457 (HIEARRER "'\0") 3]
stro PINBRECERER str != NULL, size > 0, format != NULL H size < INT_MAX., iEyEaEXiEmk
BEAFEIRE IR ZM XA/ C99n = snprintf (NULL, 0, ...) %M.
B A (rv) 4575 SE R B A T AN T
¢« 40 <= rv < size W}, ¥thFRENBINHR: v DFRBAR] sor AEFERE strlrv] (LET
ot ).
o Hrv >= size i}, fHFRASPEKITFHFEDAA rv + 1 FWINEMN ARSI IAT. TR
TEMN strisize-1] 2 "\0',

e Yrv < OB, " REEAFHFN. THEIIER T strisize-1] oy '\0", {Hstr HARE AR

S . R D) R R B TR R 5

PATR BRI B 5 TR 5 P T R Y A R B R e

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)
Part of the Stable ABL Y§<F1Fe s 7l ly double KA, KIKH& 5] % Python 73 . HEZ I FAFHRES
XF Y. TRl Python | float () MIEAS IR FAFRIES, BT s WATA RIS E RIS A% . ik
WAIFUMAL T 2 AT T = XA
WK endptr J2 NULL , FBEA 5456, 5% valueError JFHIR[ —1. 0 WERFAFER AR IT REL
AR RIE T
U1 endptr A NULL , RTRELHFEH AR IEAE endper BHIHINGE RIS,
MR F AR I B 27 A A B R E D7, K *endptr WE NI FAHFHIFL, 51k
ValueError 54, F HiRk[H] -1.0 .
W s Fom—DRKMABEFEE MNP AR E (e, "1e500" EFL T L — 74
) SRIGWHR overflow_exception j& NULL jR[H] Py HUGE_VAL (i X4M4F5) I BB ET
5 . FEHAWTITH, overflow_exception dhJifi ] —> Python REXIR; 5k R iR -1.0
o TEXWFFIL T, BE *endptr fRIFARMELZ G HIH— T4

WERAERE S 1) e AR AR AT A A R (HEA— D NP R R R) |, BT 24 1Y Python S I HR[]
-1.0,

3.1 BUHTIA.

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
Part of the Stable ABL ¥ double val ¥4 h— M 45 52 /) format_code, precision 1 flags [ F4E5 .

W X AUAEN R Z—, e, "B, TEL R, g, "G B Tt XET et R A AR
0. "r' AT E THRUEREL repr () K2,

flags "] PR ZE B F HABE Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 B Py_DTSF_ALT B{HH A
* Py_DTSF_SIGN IR B ER MW FAFEf BT —AF2 545, RIE val %K.
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e Py_DTSF_ADD_DOT_0 F/RM{RIR [ ) FA4F R Bk G 2 — AL

e Py _DTSF_ALT FR N " BACH 4 AL o FH XA E S HPyOS_snprint£ () "#' F XL
=P

a5 ptype A K NULL, W& 38 [ 09 {8 5 #% % & Py_DTST_FINITE, Py _DTST_INFINITE B}
Py DTST_NAN H1—A>, 533 val j2— M BRECTE . ToRRECF s -5

R EME & — 8 & 5 A7 R Y buffer BT ET, Q0 SRFE IR 5 W S NULL. U O TR
fPyMem_Free () EE*%EJZ [EfSEXE=.

3.1 BUETIA.

int PyOS_stricmp (const char *s/, const char *s2)

FRERARD KNG . R EJLFS stremp O WA MR, HLR2EZR T RNEG.

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

TR KNG . ZRBILFS strnemp O LA AME, 2B TR,

6.8 5

PyObject *PyEval_GetBuiltins (void)
BEE: BENGGFIA . Part of the Stable ABL R[] B SAATIIF Y BB B -8, AR 2 A ETE
PAT, Tk Bl ARSI R RER

PyObject *PyEval_GetLocals (void)

BEME: ENA9FI A . Part of the Stable ABL 3R [ 247 P04 Tl v R AR B, QR 4TI T
TR [F] NULL,

PyObject *PyEval_GetGlobals (void)

BEME: ENBGF] A . Part of the Stable ABL 3R [B] X4 R T wirh 42 R AR B () 81, AR ST T
i M) 3 [B] NULL

PyFrameObject *PyEval_GetFrame (void)

B EAA T A . Part of the Stable ABL i [M] 4 B ZEREARZS AT, A0SR BAT 24 B AT Y i 3%
NULL,

HigRPyThreadState_GetFrame ().

PyFrameObject *PyFrame_GetBack (PyFrameObject * frame)

R frame T —A>HNERI

1R [B]—A~strong reference, B{E IR frame YA AP [F] NULL,
frame AW[[F] NULL,

3.9 BUHTA.

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

1R B —A strong reference.
frame WA K NULL, £558 (Wif/0%) AEEAN NULL.
3.9 BTN

int PyFrame_GetLineNumber (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. 1R [0 frame 41 IEXEATIIAT

frame AW[[F] NULL,
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const char *PyEval_GetFuncName (PyObject * func)
Part of the Stable ABL U1IR func J2 BREL. JEBSLBIN G, MLREIERATR, BRI func 2R F5 .

const char *PyEval_GetFuncDesc (PyObject * func)

Part of the Stable ABL H2#E func 2Rk M A F4F . 1% BMEA4E R ECH 73289707, ” constructor”, ”
instance” flI” object”, HPyEval_GetFuncName () HIZ5FRER:, Z5H42 func HITA.

6.9 ARSI M SZIFThGE

int PyCodec_Register (PyObject *search_function)

Part of the Stable ABL JE—3 B9 2 A 58 18 2R sR 4T

PENEIER, Hn# encodings 1, WIRMARTEM, W E AT RRREGIRNF (L.
int PyCodec_Unregister (PyObject *search_function)

Part of the Stable ABI since version 3.10. 55— iR EH 8 R KOG S M ESF. WRIEEERE

BRI, WABUEATHRIE. SR 0. WG| R — SR IFaR [ -1,

3.10 JEUHTINA.

int PyCodec_KnownEncoding (const char *encoding)

Part of the Stable ABL MRIEENII L 7E encoding B4 &2 CAFAEMIR R 1 2K 0. e B BRI -

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

BEME: #Ha951 A . Part of the Stable ABL 127 Rl 4R iRt o EL A 4R AY API,

object {11 i errors [T 7E SLIA R AL BT ¥ A% 1B 45 72 encoding W4T AR R KL . errors W] PAZN NULL KR il
R i B s SCROBRIATT ¥ IR B i s W 25 & LookupError,

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

BEME: #8951 A . Part of the Stable ABL 17 B it #e EL A RS API,

object {11 i errors 7€ SR AL BT {2 45 7€ encoding HFRI AR PR L. errors W] DA NULL KR il
A A AR S i SRR TT IR o AR B S RIS AS ) 22 5| % LookupError.,

6.9.1 Codec &3k API

TE FHIREC, encoding FAFER WA H I LN/ NG FRIBA, X ML HAL ) A g i A% >0 br X
RANGABUR. WARARR BT ISAS , WIKFCE KeyError JfiR[A] NULL.
PyObject *PyCodec_Encoder (const char *encoding)

B #a931 A . Part of the Stable ABL 45 5E 1) encoding FRHL—A Uik B %L .

PyObject *PyCodec_Decoder (const char *encoding)
REME: #a451 B . Part of the Stable ABL %5 E 1 encoding 3B — RS2SR ET .

PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BRWEME: #8451 A . Part of the Stable ABL “N45E R encoding 3Hl—~ IncrementalEncoder X4,

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BEME: #ay 5 A . Part of the Stable ABL "M% € ) encoding 3REL—> IncrementalDecoder X4,

PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BWEME: #a4 51 A . Part of the Stable ABL "5 €1 encoding 3REL—> StreamReader T.J %K.

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BEME: #ag51 A . Part of the Stable ABL “H%5 R encoding $REL—A~ StreamWriter T.J %L,
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6.9.2 FF Unicode RiZ$EiRMIBIEEFY MR API

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

Z | O KR K & B % — 4 UnicodeEncodeError, UnicodeDecodeError &}
UnicodeTranslateError 351 /E R Bl S 4K, /\'43@/‘36?75[@@??‘???%’?@]&&
TEFRIGF AR B R (S Unicode 577+ % T R SR BOEN ) o 1% [BIJH R A A5 |
REGERFE, 3R E— M EE N ﬁ?ﬁﬂ&*ﬁﬁ%i‘ﬁ?ﬂm_méﬁ, PAS— o s S R
R 'ﬁfhfﬁ/éxuﬁilﬁiﬁﬂ/ﬁ@mﬁ%f’ﬁo

JEEIMRIE] O, SR 3R

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

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

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

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

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

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

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

3.5 BUBTINA.
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A e 1 e B Python W) AH AR, M HALE], sl A Bz I R 28] (B0 i A a2 (E sl i f
Jr A IED) o B AN T A A 2UETE A €3] 35— 18 Python [EJ# (exception).

15 20 ol XU N T RE AR R IERERI Ak o A (Bl Py Lisc_New () FSCHY st 9944) , Wi HH I IEE
[ ¥l [E—22 4 NULL #9918 ..

7.1 HRMY

PyObject *Py_NotImplemented
NotImplemented BB, M THRICHARIEEA HX 4 e R G LI .

Py RETURN_NOTIMPLEMENTED
IERIALFEM CiES R IR Py._Not Tmplemented [ ) ( B &t —4513) NotImplemented []strong
reference IR BT ) o

int PyObject_Print (PyObject *o, FILE *fp, int flags)
FEXFTR 0 GABISC fpo HAEISIRIA] -1 o FEARSECN T R i e . H BT — SCRp A 1B
& Py_PRINT_RAW; HURZHIZES, WAFEHAXRE str () AR repr ().

int PyObject_HasAttr (PyObject *o0, PyObject *attr_name)

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

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

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
Part of the Stable ABL W% o A JE M antr_name, N3R[E 1, HWRME 0, XAH2Y4F Python FEiK=
hasattr (o, attr_name). HERESERIN.

R, TEWA __getattr () Ml __getattribute () FEHBIE MG FERFRXIRE, FH
Rl . A EPASHHRING, WM Pyobject _CetAttrstring () .

85



The Python/C API, [T 3.10.19

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
BEME: #0951 A . Part of the Stable ABL MX}5 o HLHZ Ry attr_name [P))J@ 1. BIIRPIEMEME, K
TR [B] NULL, 3XAH24F Python ik 0. attr_name,

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

PyObject *PyObject_GenericGetAttr (PyObject *o0, PyObject *name)
BEME: #0451 8 . Part of the Stable ABL 8 [ B M RBGRE, T IAZREINIS /) tp_getattro
. BRSO (AT XIRAY MRO 1) AEREEARNARE, ITEN G dict P flIEA
JEME. IEQN descriptors firid, BERARAFILE T LB B, M AEBIRHASF MR OL e R 2 il
AttributeError,

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

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

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

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

int PyObject_GenericSetAttr (PyObject *o, PyObject ¥name, PyObject *value)
Part of the Stable ABL i JT] i) J@ I 5 B A B R &, T TIRARBIN R tp_setattro 1. BEAEL
b (AP XF4RA MRO ) A FREERIAS:, QRARE], TRRE HCTE S 0] 7 b 508 w0 95 8
PEARSEHAT. BN, B MERFERT R dict P BB, ARSI R R 0, AIMREG] &
AttributeError FHixA -1,

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

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

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

3.3 BUHTMA.

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

Part of the Stable ABI since version 3.7. __dict__ il E KA —FdE FsE . X B Az
F,

3.3 BUHTMA.

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

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
Part of the Stable ABL. JH opid 3§ E M AEHEK ol 102 WI{H, WAlE Py_LT . Py_LE . Py_EQ. Py_NE
. Py_GTE{Py_GE Z—, FRIXINT <. <=, ==, =, >8{ >=, FHRIR[E -1, #4584 false N
RME O, ANRME 1, iXAHYT Python Kiki ol op o2, HH op XN opid BIHAEFT .
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HE): WS ol Fl 02 B[d—AN%, Pyobject RichCompareBool () 3k Py _EQ MR[E 1, 4 Py_NE N
iR [H 0.,

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

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

PyObject *PyObject_Repr (PyObject *0)
BEME: #ag71 A . Part of the Stable ABL THEXS4 o WFAFHRIEA . BIENIHR IR, AR [H]
NULL. XAH24 T Python ik repr (o) . HINEMKEL repr () HH.
34 WU DRBBOIE L fr— AT, DA (R 2 MM B 703 3 0520

PyObject *PyObject_ASCII (PyObject *0)
REME: #8455 A . Part of the Stable ABL. 5PyObject_Repr () —FE, iTEMNE o MEFEIER,
{B¥EPyObject_Repr () JREFEAFERH A \x. \u 5 \U % X4k ASCIL F4F . R4 AN RUT
Python 2 H1liPyObject_Repr () IR FAFE . HNERE ascii () HH.

PyObject *PyObject_Str (PyObject *0)
BEME: #ag71 8. Part of the Stable ABL THEXI4 o WFAFHRIEA . MENIHR BIFAFER MR [H]
NULL. 3XAH24F Python £k str (o) . MNERE str () WH, FHIWH print () KETHH.
34 MOHSE: RHOUERL S MRS, UATRR S E 75 4

PyObject *PyObject_Bytes (PyObject *0)
BEMEL: #a951 A . Part of the Stable ABL THEXIG o (Y FI5 B RIGHF R A NULL, JR2IHf &[] —
ANFITERERLR . EHET o A2 BEEUN Y Python Kk bytes (o) . Hbytes (o) AFEMZ, Ho 2
KB A AR O WP RGN, itk TypeError.

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Part of the Stable ABL 115} derived 255 cls ZAHRI BN HIRAZE, WRIA] 1, AR M) 0. A2 H 45 R
|l -1,
WIS cls RTEAL, WILRE cls SFTETH. WREADA - UHMEE 1, SRH 1, TR 0.

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

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

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

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

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

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

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

3.2 WU A BIAERIR M 2R A2 Py hash_t. X@— P R/NGPy_ssize t MRIMARHSEEEL

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

int PyObject_IsTrue (PyObject *0)

Part of the Stable ABL {IIRXt4 o $A N true, NN 1, HERME 0, XAH4TF Python £k Z not
not o. RIGNRE] -

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

PyObject *PyObject_Type (PyObject *0)
REME: #h4 5| A . Part of the Stable ABL 24 o °F NULL B}, iR [l—A5%14 o E’J*i*ﬁﬁfﬂ’)*i
X% BRI, 5]k systemError JfiR[E NULL, X% [H]F Python #ikx type (o) . %RES
B8 R BME Y strong reference, S2F5_ A Z /DI T IR BCR B Py_TYPE ( ) AL, EE
FFR [l —A~ Py TypeObject* RAMFEE, BRAERTRE—AHNstrong reference,

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)

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

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

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

3.4 BUHTMA.

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

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

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

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

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

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

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

3.10 JEGHTMA.
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7.2 IE:0Y{EE (Call Protocol)
CPython 37 1% Wi A BRI 52 : tp_call F1 vectorcall ([ &R ),

7.21 tp_call %5

BUE tp_call FHEZ EHIRSZ AT . 3248 ST (slot) (8 FilE):

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

B I & (5 ] — 18 tuple (JCAL) FORNGIES B, —MH dict /R BT 5%, BLUR Python 72 =UH§
¥ callable (*args, **kwargs). args W/EAEI NULL ({n3RESET 8, € H—5S tuple), (BN
REGRBETEIH, kwargs 7T PAE NULL,

BB BIAE Y p_call {1}, tp_new Fltp_init WiEEREET ¥
ffiflPyobject_call () B{HEARF API ZREER]—{H 44 .

7.2.2 Vectorcall {5

3.9 BUCHT A
Vectorcall 17 & & 7E PEP 590 #51 AR, ‘T &5 e P 0 S R0R ) I 1 <

EERVAAL B, NSRRI 4 S24% . CPython JAEJRHSIEIY v @ o ) i ] vectorcall, #R17, & EIAZ—1{H
TEPERLE . BLAh, AU = B g A p_call (MIARHHPyObject_call()), Hik, —ff3Z
& vectorcall FEAEM L EEFtp_call, WAL, Mamfi MR €, e Ea s ERL R . 22
TERGE A H OS2 to_call #tEElpyvectorcall _call (). jEfEf%—T4eEE:

s —fH 32 1% vectorcall FAHELBE R EERAMFIREFRN tp_call,

W —EFEENY vectorcall LY, pp_call 18, FEANHERZEAE vectorcall, BI4N, QIARGEITIY 47245 | #iEEIE] args
tuple (58IC4L) il kwargs dict (S| ¥ ), IREIEAE vectorcall HEEIG 5% .

HET LB ®EI Py TPFLAGS HAVE VECTORCALL JHAE[F¥itp vectorcall offset i EFEIW {4
WA B vectorcallfunc 1] offset 2CEL A vectorcall 1) 7€ . 82— HF5 1 HA AT S E 2 sk X et -

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

o callable 235951 (1114 o

o args j&—fil C 555 KA (array), 00 E S BB B8 75 | MO . WRERSI 8, SHEET A
& NULL,

o nargsf AL S IR o i €419 PY_VECTORCALL_ARGUMENTS_OFFSET JEFE, #1154 34
nargsf MR EIEIALE S MR, S Pyvectorcal l_NARGS ().

o kwnames J&—fAL 5 B BRSE 725 1A AR tuple;  [E)GEE], 32 kwargs FHLIGE . 5884 T
T (str 8 TEER ), FHEMuES AR EER. iREA 755, I8E kwnames
DA NULL A%

PY_VECTORCALL_ARGUMENTS_OFFSET

UNIARAE vectoreall [ nargsf 51 ¥HEBE T ML, EUJ‘E#%&“?”H%%HTEE& args ] fE. [EVARRE,
args TR AT I 1 (OR2 0) . By W ZHAE M .2 B 5 args [ E’J{E
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¥R PyObject_VectorcallMethod (), iafiEIEM S ZRETGER args [0] B,

B DA DA ST A A 0 Oy X (R E R A AN SR ) A AL, AR () & Ry 2 A
PY_VECTORCALL_ARGUMENTS_OFFSET. i& k&M €340 bound method ([E14E /73%) 2 HH i al gy
bR AR E A R AR A ) Ry (GRS R L B —BAE ALY self 519850 .

BT U A 1 vectorcal 9 B0 (%, 9% I 0T 0F 0040 05 B GRE o APL B 06 L

PyObject_Vectorcall () i EHA RN .

fi [E]: 1 CPython 3.8 H1, vectorcall AP Al #H B p& X ¥ & PA % BY B K [E] 19 24 #% 2 fit:
_PyObject_Vectorcall, _Py TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,
_PyVectorcall_Function. _PyObject_CallOneArg. _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArqg, I 4k, PyObject_VectorcallDict i PA

_PyObject_FastCallDict AL, HEMAMITAPER, BEAFRENHAEYES.

AN
el W p_call W, B BF o0 F R b #5 0k [El: CPython ¥ R mp_call 9 B WY f

HﬂPy_EnterRecursiveCall () %HPy_LeaveRecur51veCall ().

PR 30%, B0 0 A 8 ] vectorcall f Y« gk I 0l J A 55 BL KR WE & {5 ] Py_EnterRecursiveCall 1

Py_LeaveRecursiveCall ,

Vectorcall 12 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
45 7 — 18 vectorcall nargsf 54, [PME5|HEREEE. HATSERR:

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

SR, MEFEA] PyVectorcall NARGS pRICDAMEMARFEEIHE T .
3.8 BUHTIA.

vectorcallfunc PyVectorcall_Function (PyObject *op)
W op R vectorcall & (HIEVREIR 42 ks BN ), bl NULL., ], Wl
TE op " vectorcall pRFEER . 15 p& A G5 41

BREEE op B15 38 vectorcall BFEEJR_ LT3y, v PAB B E PyVectorcall_Function (op)
!= NULL RIEN .

3.8 UBTINA.

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
WENY callable ffjvectorcall func, HAED| oM B #S5 | #5453 EIRA tuple 1 dict #4345

B MEMEX, HEHWRWR Ao _call #7282 H R tp_call EI’JEYE B
#xPy TPFLAGS_HAVE_VECTORCALL JHEAEF] H & A&riB[n] (fall back) i tp_call.

3.8 WUHTMA.
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7.2.3 Yifuny API

A7 2 1R o 2T R 2R Y Python 40 2518 o5 2 @1 H 7 | SOl BT ) 4 24 7 S 97 1 1P 5 T DA 2
tp_call B vectorcall, [F1y [ETn] AEE/ TN EAT, WSt ie— IR A IR T HEA ERHE X

TEREE TR WSS EER SR AR .

BT callable args kwargs
PyObject_Call () PyObject * | tuple dict/NULL
PyObject_CallNoArgs () PyObject * | --- ---
PyObject_CallOneArqg () PyObject * | —{f¥{}: -
PyObject_CallObject () PyObject * | tuple/NULL | ---
PyObject_CallFunction () PyObject * | format ---
PyObject_CallMethod () P4 + char* | format -
PyObject_CallFunctionObjArgs () | PyObject * | W[&kg|#f —
PyObject_CallMethodObjArgs () P + 44 EE-GIE —
PyObject_CallMethodNoArgs () Y + 25 - -
PyObject_CallMethodOneArg () Pk + 5% —{H W1k —
PyObject_Vectorcall () PyObject * | vectorcall vectorcall
PyObject_VectorcallDict () PyObject * | vectorcall dict/NULL
PyObject_VectorcallMethod () 58 + 415 vectorcall vectorcall

PyObject *PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
BEME: #4451 A . Part of the Stable ABL FIY—{[F 7] 1Y 1Y) Python #J{4: callable, B tuple args fit
HrE T B th 7 kwargs P i 1 BGE 75 1 L

args WAEARE] NULL; WNRAFEG (4, i —145 wple. WIRANTFEBBETSIH, HI kwargs v] DA
NULL.,

S R LA SR RO SR RS | {151 SNE R 8 NULL.
BEER Python T callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)
Part of the Stable ABI since version 3.10. Wi —{& w] FERY 1% Python #){4: callable FIANM ARG 8. &2
ANz [BORF AL Python W] RY 434 e A AU 2K

B [l 4 SR ol oE 2 O 5 | 3% — 1 51 SN [ 8 NULL.,
3.9 BCHT A

PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)
Y — i T RY ) Python #){4: callable [FIF5 1E b — {8 7 B 5 | 50 arg TIEA B S 75 | 4L

B R [l 4 IR ol e Ok O 5 | 3 — 1 51 S [ 8 NULL.,
3.9 BCHT A

PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)
BEME: #4451 A .. Part of the Stable ABL WERY—1{[ AT FEILY [ Python #J{4f: callable, i tuple args fif
HEMSI . ARATEEALI#, A args ATPAEI NULL.

B R [ A SR e A RO | % 31 S [ 8 NULL.,
85 ZHE N Python 4.1 callable (*args).

PyObject *PyObject_CallFunction (PyObject *callable, const char *format, ...)
REMA: #6495 A . Part of the Stable ABL WY —{f AT 1Y %) Python 14 callable, P38 A] 540 C
519 L CHIM Py _Buildvalue () BASHIMA T AR #TAE NULL, FoREHHR
HEAEATS] .
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TR S S BE SR O | 58— 5 SNE) | {8 NULL .
BEE R Python T callable (*args) .

HE, WRIKHEA Pyobject* 58, HlpyObject_CallFunctionObjArgs () s PE
FOpEiEEN

3.4 RS B format RIEID & char * H,

PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
BEME: #a45)1 A . Part of the Stable ABL WERY obj ¥){4: 1 44 [E) name 1) method [Pt $ B 8404 C 3]
Y. B C gl ¥hpy_Buildvalue () AT HANE, EREREK—H tuple,

# AT PAE) NULL, R [EA TS 3.
B [ A5 SR s S O S | — {1 451 SN ] . NULL .
B4 Python JEE I obj.name (argl, arg2, ...).

R, WRARRMEA Pyobject* 5|8, HlpyObject_CallMethodObjArgs () &7 — R HH K
B,

3.4 RS name F format PREITCHE char * Tk,

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
BEME: #He93 A Part of the Stable ABL I —1{[ 7] BEAY f) Python ¥J{4: callable, [t $iiia v 58 1)
PyObject* 5| ¥, @285 HuZ AMIETE NULL %10 . it v] 5 10 2 BRI .

ST S S, B7E R ORES | 9 — 8 (5 /NE) =] {8 NULL .
B 4E N Python JEE K, callable (argl, arg2, ...).

PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
B4 #Hay5| A . Part of the Stable ABL FEIY Python ¥4 obj W f)—1l method, J A" method 4% %
name ) Python SEER W45 78 - BIFU G & AR B T8 1Y Pyobject* 518 @285 M2 AL EALE
NULL 1% H3a v 5 1) 2 ok it

IR IR B JBORE 3%— {1 1 S ] {8 NULL,

PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
SRS [ SOt Y Python #)4: obj 11— {# method, H:rf method 44 Hi name "1 Python 534
A E -

B R [ SR mlofE O RO | % 31 SN [ {8 NULL .
3.9 BUHTMA.

PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
Pt — {55 | B arg HumFnL| Python ) obj H1i)—1Hl method, H:+ method 44 name H1i) Python
TS E.

SRR, B PR [ 3% — i 1 ShE ] {8 NULL,
3.9 BB

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

I Y — @ W] I 1Y (%) Python 4 {4 callable., ¥ %5 5| ##lvectorcall func WAHE . UWH callable 37
B vectorcall, HIJ'Ber EEIFEIFERCAE callable H1Y) vectorcall pRZ .

B g [ A SR w2 BORE S | — {1 451 SN ] 8 NULL .
3.9 BUCHT A
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PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
it 2 BT E vectorcall Y& H IR [R) A2 2L [ BRI Y callable , (R DA Mt kwdict A% 3 B B
FHIH. args FEHH LS AIE G

M TR TOb—RE e, AR TS | M EE). R, R URERE A TERE Iy A —
2R EB 75 | oy st . HIEPA EEM B | 31 wple A4 LRI .

3.9 BUBTINMA.

PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, Py-
Object *kwnames)
{# il vectorcall P I 18 £ 5K IE i —1 method. method {4 4% Ff DA Python T2 ER name RGN E . BEPERY
method (¥ args[0], Tii args BEHNGE args[1] BALG IS RIARAF IG5 S, W ZEA 2D — (8 {3
B nargsf EMLEE args[0] FEE O B 5| B Bk, WISR args 107 F{E AT AR 65 s R 22
| PY_VECTORCALL_ARGUMENTS_OFFSET. BH#F5|8n] DAMEAELPyObject_Vectorcall () Hp—
FRBAEEA

WY 4 B A Py _TPFLAGS_METHOD_DESCRIPTOR ¥k, 38 M5 DASE 81 args 1) R AEE)S | SO ny
unbound method (R[EIFEFH¥E) Wit

B R [ e A SR ko 2 RO 5 | % — 1 31 S [m] {8 NULL.,
3.9 BUHTMA.

7.2.4 10 HIE API

int PyCallable_Check (PyObject *0)
Part of the Stable ABL FI @Y o A E I RFIY . QSRY (A2 FTRF I (0 [l 8 1, Al )l o
i {1 R AN R 2R B

7.3 ¥l

int PyNumber_Check (PyObject *0)
Part of the Stable ABL #IIRXIR o FEHECFRIPIL, RIPIE 1, FHWLREER. XA REOR 218 RN

3.8 MU AE: AR 02— AERTG BRI 1.

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
BEME: #a93| A . Part of the Stable ABL R[] ol . 02 AHANMYZESR, WM %&M, RIE NULL, 0T
Python A 01 + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
BEME: #6493 8. Part of the Stable ABL &[] ol JH 25 02 (45 HR, AR KN, &F NULL, ZEMHT
Python 1A o1 - o2,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *¥02)
BEME: #Ha45| A . Part of the Stable ABL 1&[0] o . 02 FHFEAILEE, WR LN, &M NULL., ZMNT
Python F£iAHK o1 * o2,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
BEME: #4451 A . Part of the Stable ABI since version 3.7. 1&[1] ol . o2 U FEFEIEILEH, W LN,
iR [H] NULL. Z8{frF Python ik ol @ o2,

3.5 BUHTMA.
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PyObject *PyNumber_ FloorDivide (PyObject *0l, PyObject *02)
BEME: #HAy5| A . Part of the Stable ABL iR [5] ol DA 02 [0 FBUEWE, <M 8] NULL. X%
F Python FFikx o1 // 02,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
BEME: #ray 5] A . Part of the Stable ABL 1[5 o] [ DA 02 HIBCAE A FLTOUE , B2 KB [ NULL,
IR ) AR PR Ry — i R SR AT R NPT RE LA SRS W 2 BT S, R ST
PATEAR AP BRI 1R [0l — A7 SH . SRR T Python ik o1 / o2

PyObject *PyNumber_Remainder (PyObject *ol, PyObject *02)
BEME: #FHAy5| FA.. Part of the Stable ABL 1Rk [0] ol DA 02 F55) M4 %k, AJeig, &M NULL.
F Python 1A 01 % o2,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
B #0492 . Part of the Stable ABL £ N B R divmod () » WISREM, iR[E] NULL., Z4T
Python F3Ax, divmod (01, 02).

PyObject *PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
BwEME: #a4 51 . Part of the Stable ABL 525 N B 4L pow () o QIERKM, &[] NULL. 6T
Python H1fikK pow (01, 02, 03), HH 03 Ak, WIREZN o3, WFHHAry_None i)
RE (e A NULL 2 SBERENAETIN) -

PyObject *PyNumber_Negative (PyObject *0)
BEME: #ag31A . Part of the Stable ABL iR [A] o FTAME, WNSZEM, IR[E NULL . 44T Python ik
N -0,

PyObject *PyNumber_Positive (PyObject *0)
BEME: #Ha45] . Part of the Stable ABL i& 0] o, NS4, iR[A] NULL . &4+ Python #ih= +o.

PyObject *PyNumber_Absolute (PyObject *0)
BEME: #8971 A . Part of the Stable ABL i&[1] o FIZEXME, AIARKNL, iR[FE] NULL. 84T Python 3
A3 abs (o) »

PyObject *PyNumber_Invert (PyObject *0)
B #4951 A . Part of the Stable ABL & [0] o HE AU G IIEE A, QRAKM, &[] NULL, 44
F Python K= ~o,

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
BRWEME: #e4 5] A . Part of the Stable ABL iR [\] ol 258 02 ARG ISE S, W kMg, &8 NULL, %
#rF Python ik 01 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
BEME: #7895 A . Part of the Stable ABL iR [0] ol 1555 02 A~ IWHRRIGIZER , WK, &[0 NULL . 4§
#rF Python FiE= 01 >> 02,

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
BEME: #4953 A . Part of the Stable ABL 3R [1] ol Fll 02 “¥f757 4R, R LN, &E NULL . £5
#rF Python ik ol & o2,

PyObject *PyNumber_Xor (PyObject *0l, PyObject ¥02)
BEME: #a95] B . Part of the Stable ABL i&[0] ol Fll 02 “¥fi7uk” WILEHE, WRAKM, &[F NULL .
ST Python Kik o1 ~ o2,

PyObject *PyNumber_Oxr (PyObject *ol, PyObject *02)
BEE: #ray 37| A . Part of the Stable ABL 12 [H] ol Fll 02 “3{val” MIZEHE, WL, RM NULL . %4
#rF Python ik o1 | 02,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)

BWEME: #a45| B .. Part of the Stable ABL &[0 ol . o2 FHINAYEER, WHIM, 1R\ NULL. 4 ol 3%
Frit, XMz EEZMH AR S0 T Python iFH] ol += o2,
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PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
REME: #a95) A . Part of the Stable ABL 1R[] o] . o2 FHIYZESR, RN, KRF NULL . 24 ol
Feiy, XANEEEEM B AR . M T Python i5A] ol —= o2.

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
B #Heg3| A . Part of the Stable ABL i&[1] ol | 02* A ny2E R, 4o R A M, B “NULL, % *ol
SO, EANE R LT B RS, ST Python i1 o1 *= o2,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
BWEMA: #9351 . Part of the Stable ABI since version 3.7. 320 ol . 02 GERERIE SIS, HR%
W, dRIA NULL o 24 of SCRRI, XAMEHERMENEMFSR. SN T Python iff] ol e= o2.

3.5 BUHTMA.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *¥02)
BWE: #a4 3| A . Part of the Stable ABL 1R [\] ol [&VA 02 J5 ] FBUEEHIZER, WnR LM, R [FH NULL,
M ol LRIy, XA BHEEEMENEMAER . %0 Python iFi] ol //= o2.

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
B EE: #693] . Part of the Stable ABL iR [1] ol [8:DA 02 WIBCAE A AL OME , 8% 28 MR 7] NULL,
A [ Y JAAE PR i s AR S A (ME S T RELA — BERIRS A2 I AT S84, R 0n]
PATEAG APHASBE RN R 0] — A% 8 BB TRAE of SCRpRIIE S R AT, e 5E 4T Python i
ol /= o2,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
BEME: #hy 5| A . Part of the Stable ABL & [1] ol (DA 02 B2 MI4%, WR%K, R[] NULL. 4 ol
SCRP, XAMERHEM e M4 R . %0 T Python i1 o1 %= o2.

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Befa: #8931 A . Part of the Stable ABL 52 [N ERE pow () o WIRKIM, &[0 NULL. 24 of SCHF
W, XA IEE AR LR, 2 03 &Py _None i}, ST Python i) o1 *x= o2; HMEEH
THEFERALE MAFLE RN pow (01, 02, 03) . WIREZME 03, WMFfeAry None (ffA NULL £
FEARENAAI) .

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
BRWEME: #a45| A . Part of the Stable ABL iR [1] ol 2285 02 NEURF G ISR, a2y, & W NULL, 24
ol SCHfN, XMZHEEIRMMEMFLIR. SN T Python iff] ol <<= o2,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
RWME: #a4 5| . Part of the Stable ABL iR [9] ol 5585 02 ARG ISE R, WMy, 129 NULL, 24
ol SCHFRT, XA EEM A EMAAE R . ST Python iF4] o1 >>= o2,

PyObject *PyNumber InPlaceAnd (PyObject *ol, PyObject *02)
BeME: #a95| . Part of the Stable ABL SN IR [H] of F1 027 #4757 MEER, SR B NULL,
1 o SLRFRRITR TR0 e AT, 45 Python i) ol &= o2.

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
BEME: #He95| A . Part of the Stable ABL W IR ] of F1 02 7 ¥ RokpO45 3R, Stz ] NULL,
1E of SRHOATHE FUARMEK BobdfT. 65 Python 4] o1 A= o2.

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
BEME: #8951 A . Part of the Stable ABL IR [H] ol F1 027 3ALEN” BUE5H, MR [A] NULL,
1E ol SCRFRRIR TR/ R dT. 4T Python iff] ol |= o2,

PyObject *PyNumber_Long (PyObject *0)
BREME: #a95] A . Part of the Stable ABL IR ] o #545 HBEBO SR ISR S5 F, R IR [A] NULL,
T Python ik int (o) .

PyObject *PyNumber_F1loat (PyObject *0)
A #7493 . Partof the Stable ABL BEHIHEI o AR MATR RIS, JMIMHR ] NULL.
ZEHF Python FFIAK float (o)
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PyObject *PyNumber_Index (PyObject *0)
BREE: #FHeg5| . Part of the Stable ABL BTN} R [ o 536k Python int 2874 J5 45 R, SRR 1]
NULL #5| % TypeError 5.

3.10 fROESE: SRR int BB, FEZHICAT, SR AIREN int 1 T2RERYSLH

PyObject *PyNumber_ToBase (PyObject *n, int base)
BEfE: #ay il A . Part of the Stable ABL & [0 #& 5 n A0 MDA base Jp BB FAF R G4 R . XA
base ZELAZ 2, 8, 1053 16 o XfTHE 2, 8, 516 , REIFFAFHRE AN EEBARR 0o,
"0o',or '0x"'. U n ANE Python FRRYEEEL int 2871, w4l PyNumber Tndex () B i i H&
eIt

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABL W o AT PAREAREE A — A HEENR [F] o AR ) Py_ssize t {H. WIARAH KL,
Mgk —A R FrRE -1,
2R o W] DAREEE 5 Python /Y int fE{H 236 Py _ssize t fHN 5|k OverflowError,
exc ZEE NG K R E LA %N IndexError 3f OverflowError), I exc 25 NULL,
W) S5 22 B R 9T A S AR FUB BN BEE BT S PY_SSTZE T MIN I 7E Jhy IE B HUN H 5k
PY_SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. &[] 1 QI o B— PR BE (B nb_index F# (v I 7£ 3|
tp_as_number Z5M{K), BUEFEHABIE I TR 0. MBREUR S BIIT.

7.4 3N

int PySequence_Check (PyObject *0)
Part of the Stable ABL #I1 R XF R 24t 7 F¢ 51 P WMk 8] 1, 5 WK [] 0. i R E RN AA
__getitem__ () J73KHY Python JEiR o] 1, ERAFEAIRE dict W13, HOMLEEH N O T Ik
SEIX NI SRR A . IR B e & AT

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)

Part of the Stable ABL B{IJHIR [B] 551 o™ BXF 44k, RMEFR ] -1 . AH24F Python [ len (o) ik
7.

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
BEE: #9351 M. Part of the Stable ABL IR IE] of F 02 WHFHE, MR [a] NULL. X4 T
Python iAol + o2,

PyObject *PySequence_Repeat (PyObject *o0, Py_ssize_t count)
BEME: #6431 A . Part of the Stable ABL iR [HJF5 %% o T4 count IWIHEEE, KGR A NULL, X
24T Python #6353 o * count.

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
BEME: #e95) B . Part of the Stable ABL B{INIHR[E] ol Fil 02 (HFHE, RIMBTIRE] NULL, £F ol SZH%
AR OL TR R3S X AEN T Python ik o1 += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
AWE: #8495 A . Part of the Stable ABIL. Return the result of repeating sequence object iR [B]JF 3 %4 o B
5 count WWHIEER, RIGINSIR ] NULL. 7E o SCRRRINE 0L T i8S Rae5E . X4 Python ik

o *= count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t i)
RwEMA: #ag51 R . Part of the Stable ABL 3R [H] o % i 5ICK, KRIMINIR M NULL. jX4ET Python
Kk ol1].
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PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_til, Py_ssize_ti2)
BEME: #Hag5| B . Part of the Stable ABL 3R [ JEHXI4 o 1) il 3 i2 (Y] -, 2K 8] NULL, %%
#rF Python Fikx{ o[i1:1217,

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
Part of the Stable ABL XI5 v BUIELS o W56 i SIo0EK . KM 51 & R H R -1; BIEHR[E 0
XA T Python i54] o [1] = vo IHEREL R A BUER v 51 .

ISR v o NULL, JCERHOMG, (H2 e 93w i Vi PySequence_DelTtem() .

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
Part of the Stable ABL HERXTSR o BY5H i SI0HK . RMIFRE] -1, AT Python ifif] del o[il.,

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
Part of the Stable ABL K¢ JF 81X 4 v AL P AR SR o AN il B i2 Y] Jy o ik AH24 T Python ififi] o [11:12]

= VvV,

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

Part of the Stable ABL & FEFRT 4 o M il B i2 BIY) . JRIGITIRE] -1, 3X4H24F Python iE41] del
ol[il:12],

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
Part of the Stable ABL & [0] value ¥E o FHILRIRE, BlR[EMHS o [key] == value WM E. &
MR ] -1 3XAH24F Python 33k 0. count (value) .

int PySequence_Contains (PyObject *o0, PyObject *value)
Part of the Stable ABL #§5E o0 =B S value, TF: o FIRYHE—INEET value, WIRE] 1, FHNRME 0, H
FEEE, aR[E] -1, iXAH24T Python ks value in o.

Py_ssize_t PySequence_ Index (PyObject *o, PyObject *value)
Part of the Stable ABIL. & B 25 —AN& 5] *i*, Hd o == value . 450}, I8\l -1 . #124F Python ¥
o.index (value) FiA=.

PyObject *PySequence_List (PyObject *0)
BEME: #0471 A . Part of the Stable ABL R [l —FIEEX G, HNAS P A sl AR R o MIH, 2
Wit o] NULL . GRS R AR — D H 5. X 45T Python k3 1ist (o) .

PyObject *PySequence_Tuple (PyObject *0)
BEME: #eg71 A . Part of the Stable ABL JR[Bl—ITdiXf4, HNASFH ST XS o MF, %
NI IR ] NULL . 2R o Socdl, WPRFaR W —ANgr a5, FEH A B0 R I 24 i N A8k — ot
X ST Python ik tuple (o) .

PyObject *PySequence_Fast (PyObject *o, const char *m)
BEME: #8958 . Part of the Stable ABL $JF5 8 ] 3B 4 o 1N HA PySequence_Fast* B%L
O BIE . WRA S AR A T, MAHI% Typerrror H45 m MERIE A,
I3 AR [B] NULL,

PySequence_Fast* HME Z T AX a4, SR NEMNSBRE o & —PyTupledbject
W PyListobject HHEEVIN o WEIETEL.
YE>k CPython S ERAHAT, Q2R o B4R —ANFHNSFN R, TR EEER

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
1E 0 HHPySequence_Fast () i& [ H o Ak NULL & 0L FaR ] o K FE. A A AE o LA
HPySequence_Size () B NK/, {BEPySequence_Fast_GET _SIZE () BIHETRE NE
I PMBSE o HF KRBT .

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_. svive 1)
BEME: BAGFIA . TE o hPySequence Fast () iR H o A NULL, FH id 757 JEE NI L
TIRIE 0 B i SITER .

74. F3Iil 97



The Python/C API, [T 3.10.19

PyObject **PySequence_Fast_ITEMS (PyObject *0)
i& 1] PyObject F8EHIICEEA . ik o HPySequence_Fast () ik H o /R NULL,
TR, QR R EE )N, B4 Bl T RE 2 FOBAE 7 items 2. A, (UHE P2 FRIR SR R SCH
i T EL T A A 54T

PyObject *PySequence_ITEM (PyObject *o0, Py_ssize_t i)
Befh: #ag5l A &I o ME | MICRBAER MR NULL. HIBA Py Sequence_GetItem()
W, (AASKE o L PySequence_Check () R NEMHE, WAL T SHITIHE.

7.5 BRGHHIY

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

int PyMapping_Check (PyObject *0)
Part of the Stable ABL #ISRXF R ML T WL PR B2 SCRr) MR W] 1, Bk E 0. HEEER N A
A __getitem () JrikHY Python 2R 1, [ROG7EMEH TS IL N JCIAM 2 XK P SCRrA A, IEpR
a2 e i .
Py_ssize_t PyMapping_Size (PyObject *0)
Py_ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL I IR M5 o FrEEAEE: , RIS IR[E] -1, 3XAH 24T Python Kiki{ len (o) .
PyObject *PyMapping_GetItemString (PyObject *o, const char *key)

B i #0951 M. Part of the Stable ABL iR [8] o X TF4FH key FITCE, B3 JRIE TR [H] NULL,
XAH YT Python AR o [key]. HHES N also Pyobject _GetItem().

int PyMapping SetItemString (PyObject *o, const char *key, PyObject *v)
Part of the Stable ABL FE45: o H10FF A5 key BT B vo J2 MR ~1, 5464 T Python /1)
olkeyl = v, AiiZ W Pyobject_SetTtem ()., WA TRIGIXS v 511 .

int PyMapping_DelItem (PyObject *o, PyObject *key)
MXF G o FREERI R key BYMEGS. RIS R ] -1, X AH 2T Python 4] del olkey]. X
EpPyobject_DelIltem() H— 5% .

int PyMapping_DelItemString (PyObject *o, const char *key)
MXFGE o MAEBRFATER key HUBRIT . MR IE] -1, 3XAH4T Python iff) del olkey].

int PyMapping_HasKey (PyObject *o, PyObject *key)
Part of the Stable ABL WIRBRIFHAT G BA G key WHR[E] 1, FBWHRE] 00 X AHY T Python K3k key in
oo MRREUEIE ST

WHEBEWMA _getitem () J7F &M H K £ 555 2005l 2208 BURT 3= 45 3 &
HPyObject_GetItem().

int PyMapping_HasKeyString (PyObject *o, const char *key)
Part of the Stable ABI. U 5-ML %52 ELAT 4 key WIRE 1, A WERE 0, 3XAH24 T Python 32k key in
oo IERRELE 22 RIEAT .

W EIE WA __getitem () VAWM E) A A0 S R 2 BB . R IBORT R R 4 L
HPyMapping_GetItemString ().

PyObject *PyMapping_Keys (PyObject *0)
BEME: #a45]1 A . Part of the Stable ABL Ji{ZhIN, IR [EIXTE o RIEERFNFR ., JeMEN, R[] NULL,

3.7 WA AEZ WA, R EGR il — 21 ke

PyObject *PyMapping_Values (PyObject *0)
BEMA: #e431 M. Part of the Stable ABL JSZNIN, REIXFR o FHYERYFE. KIGHF, &[] NULL,
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3.7 WA AEZ WA, R EGR [l — 21 T

PyObject *PyMapping_Items (PyObject *0)
BEME: #Ha451 .. Part of the Stable ABL B{ZhI}, R[4 o P &HMIIFE, PN EEHE— MR
EEMERXT T . RIGHT, 3R NULL.

3.7 MRS A AEZ WA, R EGR il — 21 ke

7.6 EACERIMIY

AR AR

int PyIter_Check (PyObject *0)
Part of the Stable ABI since version 3.8. U % %% Return non-zero if the object o W] DA #f % 4= 8 1%
Yipyrter_Next () WERMIEHEZAE, HWERME 0. MLRECEE 2 MIHAT .

int PyAIter_Check (PyObject *0)
Part of the Stable ABI since version 3.10. JIEXTH o it T AsyncIterator PR EIHEZE(E, &R
Ml 0. HERELEE ST
3.10 BUHFIA.

PyObject *PyIter_Next (PyObject *0)
BEME: #7695 Ao Part of the Stable ABL MiE#R o iR F—"ME. XMRUMaJgiPyIter Check ()
AR (FFERA R GATTRA) . WEREA RS, WikE NULL I HARRE R R
RS I AR T 451, R[] NULL I HAZ I8 55

BORERGRE — A DEER, C AU MI%A ARG

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

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

}

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

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

Py_DECREF (iterator);

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

}

type PySendResult
HATFFEPyTter Send () BIRFRZERIIMEAE.

3.10 BUHTIA.

PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
Part of the Stable ABI since version 3.10. i arg {H &5 5| EACEE iter, IR [1]:
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+ PYGEN_RETURN, WIHERZHRMIIE. & EESE T presult ik ]

» PYGEN_NEXT, WISREAZREBENE . AU E 28T presult Feig [l .

« PYGEN_ERROR, WIRERZRTIKFHFIITE. presult 29150 NULL,
3.10 HUHT A

7.7 #41RF (Buffer Protocol)

A& Python H Al fff Jl] — S8 36 5o 41 38 R R J2 N AR RO AR 22 o i ). LR RATE N B ) bytes M
bytearray AM—21ll array.array XA R, S =Ty WA RES A THRHARY H T E SCENTH
CRZRAL, BN QA BB 2 BT 45 -

IR P i — PP B ORI S, (BEATRA | T BEROR M AP Znh IX SRR I L AL . AR L
DU, A BT b DX Jowg e A i

Python DA% ¥l IEAE C )24 ERRBEXFER DI AE . B PB4 T I

o TEAFEHEX M, RRBWT AT —A “GriXiEDT, REATERIKRZEZRMIXAEE . %%
CHRHE IR E BAESE oF Roat 225tk —Fd;

o TEISRE M, A IURN T IE AT TP 0 0 R = A i e g (Blan—AIrikmigs) .«

— BT R BI bytes Al bytearray SONE A B ATFE NI RIZEMIK . HiTHES T H Al
Jst; Bl arcay.arcay FRATFRGCE T LR ST fH.

S X T 2R EZ 0 — M T2 SO R ) write () F¥E: ARIA] DA% H o — R 935 A 65 v DA
BAIA. BRI write () B TFEX T AT R0 H AR, HALR 3%, @1 readinto () TRESEN
FBARR . B DX AR 4 mT DA Ao idr sl i e 1305 s B R b (X 31

YT O REE, AP SORIRE— B XS0 2
o [ IEFSECRIIH Pyobject_GetBufrer () M%L;
e W PyArg ParseTuple () (BHFFHZ —) HAEA y*, wr or s* #4 X KA HFf—A~,

FEXPRBFOLS , YA Lo XIS PyBuffer Release () . HIRILERIERI, HEL S84
FRFTRE, 05T JEE O -

7.71 ZRX L

Geuh DXL (e ) BAHAR ) “buffers” ) X 45 HEHIAE M 5 — DX G JT 45 Python 2y R CERA . B
IR VAR ZEAE DU BL ] SEHENTS U ARG RE Ty, T DA 5) LR A K8l 22 JT 43 Python A2
B WAFRT AR C 4 I — AN KA H A, thn] DURTE L B4 11 R G0 2 Hi ] TR/ E 0 s ah N A Bk
o ] A R AL S AL AR A 2 A s

45 Python ffFREdS A IT R R ZAREAE R AUAE, S XA JgPyobject $REF MBI C 454 . XM EAN]
FIDAAEHE TR B QRS ) . TR G XN iz A AR ARy, AT DA —A> M AL E] X4
AR AT g 5 T O R, S R P Ry 2. BERIZE R G, ES

HlPyObject_GetBuffer ().

type Py buffer

void *buf
18 1) G2 vh X P B AR BB A5 TP R B 38 5T . X 0T DA I RE IS E P HE Y A7 e P AT v 4
Flan, AN st rides {HA]BEFE IR NAFHIO AR R o
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X Fcontiguous , &REET B, (HFE 1Nk

PyObject *ob3j
X XTSI . &SI BESE A, HFhPyBurfer Release () HER (BI5I T
BOBW) HBEE N NULL, % F B Y FALMIFRIE C-APL pR LR [FE .
VBN — PR oL, M T HPyMemoryView FromBuffer () B{PyBuffer FillInfo () {3
() temporary GEfIX, BFEESK NULL, 8, ST L.

Py_ssize_t 1en
product (shape) * itemsize. AFFHELECAL, SR ELRINTEH K . XHTEHESERCAL,
R EENE R BESFREA, WiKEREAEZKE.
24 2% ob IX 2 i o PR IR 2 2R PR A 3 SR Bk BURE, A D5 ((char *)buf) [0] up to

((char *)buf) [len-1] B} A 8. £ K ZHHE BT, WG KK hpyBUF_sIMPLE
B PyBUF_WRITABLE.,

int readonly
R I LR e . BBt PyBUF_WRITABLE FRridaiil.

Py _ssize_t itemsize

BASTER TR (PAFATNEAL) . 5 struct.calesize () M AE NULL format W(EAAIA .

G A Al 3 R A R v K% PyBUF_FORMAT FRi, format 3¢ # A NULL,
{Hitemsize IEA IR ME.

MR shape £1E, MAHZEN) product (shape) * itemsize == len {BRIETE, HHETTLA
fifflitemsize S EMIX.

MR shape & NULL, HNE5H-NPyBUF _SIMPLE B PyBUF_WRITABLE 3K, W{#iFH#H UHZ.
B itemsize, HRiX itemsize ==

const char *format
1E struct BIFEREE S NUL P45, ik AT %S . A g NuLL, WfRE R "B (6
e .
B PyBUF_FORMAT FRabdaEiil .

int ndim
WAERR N n EBCHI L. RS2 0, buf FRMFRFEMENIH . FEXMEIL T, shape,
strides fllsuboffsets Wilisg NULL ,
% PyBUF_MAX_NDIM ¥ KYEFERR SN 64, SR S AN BRI, 224k gnf DX i A
N IZBEMS AL P % PyBUF_MAX_NDIM 4Ef.

Py_ssize_t *shape
—MNKE NPy _ssize t W ndim FRIEN n gEEA W NF TR . 15 R, shape[0] *

. * shape[ndim-1] * itemsize W% T len,

Shape JEAR A H I (EHE R ETE shape [n] >= 0, shape[n] == 0 X —§EHRERHIEE.
245 Big 2/l complex arrays .

shape $2H %108 F ke i H e .

Py_ssize_t *strides

—MREAPy_ssize_t BRI ndim 4 1B 17 T EARIEEAS R P e R

Stride A5 A H G ME VT DAAAEAT B85 . KT BUACE, AP e g, E2 (1 35 wh A Befg b
¥ strides[n] <= 0 WYIEN. 25 EiES W complex arrays .

strides 2L H PR e R o

Py_ssize_t *suboffsets

— MK Rndim BB/ Py ssize t BIBEH. W suboffsets[n] >= 0, N n 4EfE6EH
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AEfiEl, suboffset {EHRAE T ARERT I B AR N2 D551 s o suboffset S HAME, WIFRRA
REARERG N (RS NP R ) .

WA TR i (RIZEHHGHTI ), M5 Bubichy NULL - (BOAME)

Python Imaging Library (PIL) fsi i TiX B EEHRIA T2 1S fcomplex arrays S T figqnfa]
MIXFE— DR i ITER

suboffsets £ ZH -5 FH & K 12 H s .
void *internal

i X R . LR RE B AR AL — R, T — e, AT EG b X
FER T A M IURE L shape . strides Fil suboffsets (2. JH#ERET T IFBUOZIE.

7.72 ZEHRXiERYSER

W, litPyobject _GetBuffer () [ X R KBS MIKIEK, W HREZMIX. BT NFRZELE
ok, MReSAMRAKESR, G XMEHE N flags 25036 H RN AL PRIV b X HLARZE AL,

fT A py_buffer FBI iR BRI E L.

S5FRTROFE

PATFBAN Y flags S, HF HAAUE RN IEMI(EIESE: obj, buf, len, itemsize, ndim,

R, #X

PyBUF_WRITABLE
fifil readonly FBL WRBAET, fARR LRt — ISR Em X, B E R
AARBCE, R AT TSR BT B G X, EXH T I SRR LR R 2

PyBUF_FORMAT
Pl format B, QIRBCE, WAAIEMIES T B ML T, 7B AT0h NULL,

PyBUF_WRITABLE A]PAFI N —3 0 A EB . T PyBUF_SIMPLE g XK 0, FfPAPYyBUF_WRITABLE
AIPAMER—A S bR, H T iER— R T B % X

PyBUF_FORMAT W] DARi% N T PyBUF_STMPLE Z ANIATAIbRGE . FHE LR T B (AT %
s

K, SR FRBE
P NAFE RS RS IR R L B A1 . R, MRS E S E T A RS .

R Wk | SR | ThBE
R | R

PyBUF_INDIRECT

H = NULL
PyBUF_STRIDES e = u

NULL | NULL

P

PyBUF_ND

PyBUF_SIMPLE NULL | NULL | NULL
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EEMRIER
AT ASESHEI R C B¢ Fortran i 2% | REARABIEGE. FRABRGE, MRS C-H5EHY
Lk K | BiE | TRBE | B
=] =]
PyBUF_C_CONTIGUOUS R NULL C
=] =]
PyBUF_F_CONTIGUOUS o NULL F
=] = =
PyBUF_ANY CONTIGUOUS = = NULL Cu F
PyBUF_ND B | NULL | NULL C
S&iER
JIT G AT RE R SR AR b — T LR R I A A e g S A AR I, SR XU AL T A LA 1 R B
Frid o
ERER, URFBIELEERENL. HEBRP U PyBuffer IsContiguous () VABREIESE.
EK Bk | HE | FiREE ¢B#E | readonly | format
[=) = =
PyBUF_FULL | WRFERGE | U 0 H
=) =] = =
PyBUF_FULL_RO = = WRFERE | U 180 o
=] =] =
PyBUF_RECORDS o= = NULL §] 0 £
= = pp =
PyBUF_RECORDS_RO A NULL U = W
= =
PyBUF_STRIDED & R NULL U 0 NULL
= = P
PyBUF_STRIDED_RO = & NULL §] 15,0 NULL
& | NULL | NULL C 0 NULL
PyBUF_CONTIG
& | NULL | NULL C 1% 0 NULL
PyBUF_CONTIG_RO
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7.7.3 SZ¥A
NumPy-R#&: FeRFoE0E

NumPy XUEEH B R4 h i temsize . ndim . shape flstrides & X,

AR ndim == 0, buf FREINAEALEBFRE RN R itemsize bR . X, shape flstrides #§
>H NULL.,

W strides iy NULL, WA RFBERE— rfER) n 24E CIESHEA .. B, M 3E R 0 R 77 =
51 n e

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = *((typeof (item) *)ptr);

W BRIk, buf ] PASR ) SRR A AFER A AL ROAL T . i R A AR AT DA 2 R BOR  R oh DX I A R

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
mrrn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):
return False

if ndim <= 0:

return ndim == 0 and not shape and not strides
if 0 in shape:

return True

imin = sum(strides[j]* (shape[j]-1) for j in range (ndim)
if strides[j] <= 0)

imax = sum(strides[j]* (shape[j]-1) for j in range (ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imaxt+itemsize <= memlen

PIL-R#&: K, BENFREBE

B 7RI A8, PIL R R0 o] AL FREF, U ATIR Bl X LE 38 5T A BE B IR E B R — oK. fil
wm, WA =48 CIEF 4L char v(2][2] [3] AIPABEIER — 81 2 > 48K 2 24840 char
(*v[2]) [2][3]. FEFIRBEFERRT, XDIEE AT ARATEDbuL BTk, FR IS AT AL T PIAEAR AT o
B char x[2][3] #(4.

A eREL, 4 n 4ERG TR0 N-D B4 iy NULL 2RO As BNy, Bk el 454

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {
char *pointer = (char*)buf;
int i;

(Qi¥i#3)
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(R —H)

for (i = 0; i < ndim; 1i++) |
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = *((char**)pointer) + suboffsets[i];
}
3

return (void*)pointer;

7.7.4 ZHXEXRER

int PyObject_CheckBuffer (PyObject *obj)
WA obj SCRFZEp IXE T, WGRIE] 1, AWGRIE] 0. 3R [0 1 WfAPRIEPyObject_GetBuffer () —EK
o A EE— & VH ) .

int PyObject_GetBuf fer (PyObject *exporter, Py_buffer *view, int flags)
6] 47 B8 A2 /7 SCIRTE K, &I flags 15 7E W N ARSI view. QIR A5 A2 P A BESR AL VERR 2R 2L Ay e
X, sb4filik PyExc_BufferError, WHE view—>obj A NULL Jfi&k[H -1,

BRI, AT view, Ff view—>obd BENXT exporter G H, IR 0. MEE G o KRR 71537
KHEE B — DR, view->obj AJLAG| AT RMAZ exporter (5 1L%% 7 X3 %25 40).
PyObject GetBuffer () WM 5rPyBuffer Release () [ W18 M B, E{LT malloc()
free (). W, WHHREBRTHTEEZ WX )G, PyBuffer Release () WMARIERIEH—IK.

void PyBuffer_Release (Py_buffer *view)
R G i X view FHREHOS LI SCREX G2 view—>0b] [strong reference (RIBISG I HITHED . 1B
WAEGEH TR RIS, A AT RS R A5 R -

LR B R B B R @i PyObject _GetBuffer () IR, R s,

Py_ssize_ t PyBuffer SizeFromFormat (const char *format)

B itemsize HREEH format o WIRMH, SMASFHIHRME -1,
3.9 BUHTMA.

int PyBuffer_IsContiguous (Py_buffer *view, char order)
IR view E X NTER= C XAg (order 2k 'C') 8% Fortran XA4& (order 2h "F ') contiguous 8§12z —
(order j& "A"), WERIE 1. HWERIE 0. ZERELE 28]

void *PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
y

FREUA E view NI indices Fr ¥R AIINAEX I8, indices WhiliFg ] —A> view—>ndim &5 |44 .

int PyBuffer_ FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
M buf Efﬁﬂ 43 S len ?%?’J view . fort A[PAE 'CT B 'FY (XN TF C RAE B Fortran KUK 1T )
JIRZI[:N B , FHIRIR

int PyBuffer_ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
M sre ST len FATE buf , CHELEF I ERIIEA. order ITPAR "C B T ET HAT (XT C KU
Fortran A% SO PAE R —Fh) o BEIIRIE O IR [E] -

AR len = src->len T 1 R ASCRF AR 4 -

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize,
char order)

25 B AR contiguous 7T EBELZH (AN order fy ' C ' WK C XA%, UnSE: order *f 'F' NI2& Fortran JX|
1) RIATE strides B, ARG L ER T
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int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py ssize_t len, int readonly, int

flags)
PR RRF IR XK, RS ART B AT RN len () buf , IR readonly ¥ E W 5. bug
BERREN — AT 5 170
S flags FIRUERIIZERL, ZREE 21 ] flag $5 8 NI view, BRAE buf & H 5L, I H. flag
B T PyBUF_WRITABLE Ffii.
LIS, K view—>o0bi W N exporter 51, FfiRE 0, BN, 5|k PyExc_BufferError , Y
view—>obj A NULL, Ffik[H] -1,
AR I R B A getbufferproc 1—43, W exporter A7 B F XS, I HAMERG AR LT
1&15 flags. BN, exporter Vo/is& NULL,

7.8 EX ;41 F (Buffer Protocol)

3.0 it EEA.

X LR R Python 2 1 “IHGEm PN APL IALRR > . fE Python 3 W, BUPMUCARAFAE, (HIXLER )
SR A FFAERS A 2.x IO BT VE# 2 o hsl IR MR RESR , (ENDEARSTES o S I ] 4R
FRART T BT IR A= i Jo 9425 1
R, AR Pyobject_GetBuffer () (MEBLAPyArg ParseTuple () BB yv* Bl w* 44X
) RI— DRI R G LIE, FAEZ L P RORE N ] PyBuf fer Release (),
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL & [a]—Mg 1) m] AT FAF R 5 AR 2 AL FREL . obj S SR
BP0 . IR ] 0, R buffer SR NAFHBAE TR buffer_len TR e KA . A IS 3R 1]
-1 HiXE—A> TypeError,
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL 3 [l —Mg 1) 4 & AL BER I H BN AFHBIE R4 . obj ST SCRFFREBA] 1252
L. IR 0, XF buffer Bk NAFHBIEFFF buffer_len B Zemh KA . B IN IR 0] -1 FF50E
—A~ TypeError,
int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABL W15t o S FFEA BT B LA 1. 79I 0. BB MRS S2 & a7 .
TR R B 2 Z R BOT R — o X, I ELAE R 0 17 e B0 ) % A 1) S i iR e, BRI
SRR AN Bl PyOb ject_GetBuffer ().
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL j& [l—/~5 0] n] 5 N FFHBAE R HE S . obj Wb SCRFELBC AT Gt 1 o JEh IR 1]
0, K buffer B NFFHBIETFRF buffer_len BN ZEM XKL . HRSIHRIA] -1 FFiE—1> TypeError.
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BEFRXRE

A I BRI BURR 2 TR 28 Python X4 388, BHEIR BB SAL A EAVEAR B — N s R EM
Python & /F42 I E]— %, (HAHE T B4 BA EMAERL, WM e a8 864 fian, Ba st
SEARNTH, EHHPyDict_Check (). ARIEAYLEMIZELLT Python XF5IEHUM) “ gt

e BORARTE TR Y BB S AT AR A AL AR G288, (HRH P42 MR SR E L AN R 2R
A NULL, Feiff& A NULL 0] G858 N 477 ) S8 MR 2R 1) 37 BN 24 1 o

8.1 BRIt

Atk Python 2R A FA-—SLBIR4t 5 None.

8.1.1 AEIWKR

type PyTypeObject
Part of the Limited API (as an opaque struct). %5 1) C 4544 Fl T-HiiA built-in 287,
PyTypeObject PyType_Type
Part of the Stable ABL X2 8T type X4 type object, ‘EZ¥E Python EH I t ype ZAHFRIAIRF 4.
int PyType_Check (PyObject *0)
WRRXG 0 R—DHRBX G, WHEIRA: A RHER BN R R B SLGINR AR R fEirf e T
HRIRE] 00 1 pR BCRE B2 AT -
int PyType_CheckExact (PyObject *0)
WERM G 0 R—DRARXGR, (HARIRMERAN R T RANLR I HERE. EFrf HERFIL T#NR R
0. ICRRECR S AT .
unsigned int PyType_ClearCache ()
Part of the Stable ABL 25 N AR ZEA 7. IR M) 24 BT ASFRES o
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unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABL j&[0] rype W tp_flags Wb, W T EREA G Py _LIMITED_APT fHiff; EAjl
AR B RAE A Python BATIRZ [MIPR R, (EXftp_flags ARGRITIRH A ZHE APLH—
i 5
3.2 OB A
3.4 SR R EIEFIPIAE R unsigned long MAR long.

void PyType_Modified (PyTypeObject *type)
Part of the Stable ABL %A H A TREY WA R ZATR AL R BTN %R J8 P ak
BT T BB s 2 S5 A -

int PyType_HasFeature (PyTypeObject *o, int feature)
WRIEAUNS G 0 BEE T RN feature WHRFIAERAE . KAURFE R H B HUARRALBTR KRR Y .
int PyType_IS_GC (PyTypeObject *0)
URAR SIS R AL XA BRS¢ ) S35 DU ] LA 5 AR B AR Py_ TPFLAGS_HAVE_GC.

int PyType_IsSubtype (Py TypeObject *a, PyTypeObject *b)
Part of the Stable ABL W15 a 2 b 1) T-ZEF4) 3% 5] BH ..

W AR E LR K8, XEWHE __subclasscheck__ () A&TFE b L. 1
HPyobject_IsSubclass () FMATH issubclass () M FERE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
BWE: #Hey 5| A . Part of the Stable ABL 25BN 211 tp_alloc fEALE AL FRES . %3] Python ¥
BRI NAE A3 FEAL R 23 TiE — ST B SR FORT A N A 0046 1L NULL

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
BEAE: #Ha93| A, Part of the Stable ABL BRUXF R (it p_new R AL AL B g8, 56 KA
Wtp_alloc HERLEEIE—HIYSLH .

int PyType_Ready (PyTypeObject *type)
Part of the Stable ABL fgZA—NIAURN G2 X AL FAUR G EIH PASE BUE TR IR 1L . BERR
B 75— DR B US IR AR R AL iR [a] 0, SO AR AR IR ] -1 FFRE— D7 .

) AR ARSI T GC M LT R AL 2R B Y AR R R G Py TPFLAGS_HAVE_GC, W
A fﬁJ/‘}\ﬁQ%%fﬂ GC ¥Ms. M, AR KRB bR R 0GPy TPFLAGS HAVE_GC
e B CEEEN o traverse AR SZEE GC #i,

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 3.4. 1R [RIAF-EAE 45 RGP I BREFEE . WR 450 NULL, NFEREl
FAZREAA NULL, sCEZREOA A T TOIES: . W 7l 5 EOoR S5 R e 4 2 ﬁéﬂﬁzﬁl%
o,

5%/ PyType_Slot.slot & A I slor ZHUE.
3.4 JUHTHIA.
3.10 R SE&#: Py Type GetSlot () BIAEAT AR FTARAL, TR B, BERBRGI M6 LT,

PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. &[0 24{§i i Py Type FromModuleAndSpec () Al#EIEHU T ¢
B 45 KRBT 52

ﬁn%‘&ﬁ KRNI, W% ® TypeError &[] NULL,

RO B W M M T R By o CORT e BB W R E X RO,
PyType GetModule (Py_TYPE (self)) A A < iR [ Fi 81 Y 45 B, Py_TYPE (self) W DA &
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HARER—A F X, M FIGFA—E 270 5 H BRI AR b E XK. #iZFpycMethod T f#
U ARIBOT 7 SUTERI S

3.9 BCHTIA.

void *PyType_GetModuleState (PyTypeObject *type)
Part of the Stable ABI since version 3.10. 3 [n] 3¢ B B 45 & 28 B 9 4% B X0 42 10 0k 35
IEPyType_GetModule () HIZEHR FIH PyModule GetState () BIHREE T,

QISR FBRRN 4 KRB, WS E TypeError IR [A] NULL,
AR rype A RIBEFBHUEHRAS S NULL, WER ] NULL HAS S E 555
3.9 JUHImA.

5
P

BB SRR

T R BRSSP AT BT R B A

PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
BWEMA: #9518 . Part of the Stable ABI since version 3.10. 1{¥& spec (Py_TPFLAGS_HEAPTYPE) |
IRl —A R A,

bases ZHI I W I RAG EHSS; BB K 2 RA MR cdl. W bases iy NULL, WI£eiH
Py_tp_bases i, WNFAZAE (L NULL, WIS Py_ip_base #{i . WA ZAEALAFE A NULL, W
RALRIRAEH object,

module Z ] G I RAL B I E IERIRIL . B2 — IR S 80 NULL, #I5RA N NULL,
W RARR 2 B R IR BT 2R B B AE 2 JEdid Py Type_GetModule () BRI XA RIKBLHA T
TRYK; BN IEMETE .

BB B AR R LR Py Type_Ready () .

3.9 JHTIA.

3.10 R AE: PR BOIAER 32— DN ZEAE N bases 2RI %52 NULL 12 tp_doc f{i.
PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

B fE: #H o8y 71 M. Part of the Stable ABI since version 3.3. g R
PyType_FromModuleAndSpec (NULL, spec, bases),
3.3 OB A

PyObject *PyType_FromSpec (PyType_Spec *spec)
BWEME: #ey 5| A . Part of the Stable ABL Z{EJi* PyType_FromSpecWithBases (spec, NULL).

type PyType_Spec
Part of the Stable ABI (including all members). & L — AR FT IR G5 R o

const char *PyType_Spec.name
LA AFR, MRBEPYTypeObject . tp_name.

int PyType_Spec.basicsize

int PyType_Spec.itemsize
PLFE B R RS2 KN, F R EPyTypeObject.tp_basicsize flPyTypeObject.
tp_itemsize,
int PyType_Spec. flags
Rk, MR EPyTypeObject.tp_flags.,
R K E Py_TPFLAGS_HEAPTYPE jEEFr, WPyType FromSpecWithBases () £ Halk &

od

Eo
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PyType_Slot *PyType_Spec.slots
PyType_Slot Z5AIAINEE . PARPRRERI(E {0, NULL} RE5R.

type PyType_Slot
Part of the Stable ABI (including all members). & X —"ZERG R %I GERI 5k, A& — - Fl{7 ID fil—
A b
METEE -

int PyType_Slot.slot
i D,

oy ID W 2% % 1B B 45 W KpPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods MIPyAsyncMethods W] F B %44 Mt in
—ANPy_ HiZk. ZBIRUL, (HH:

e Py_tp_dealloc KB PyTypeObject.tp _dealloc

e Py_nb_add iX&PyNumberMethods.nb_add

e Py_sq length ¥ B PySequenceMethods.sq _length
THIFESE TSPy Type_Spec fll PyType_Slot Hik'H:

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

o tp_weaklist

e tp_vectorcall

e tp_weaklistoffset (ZJLPyMemberDef)

e tp_dictoffset (Z,PyMemberDef)

e tp_vectorcall_offset (£ PyMemberDef)
THIFEAEZIR AP FILiEMi Py Type_Spec fll PyType_Slot Hikt'#:

e bf getbuffer

e bf releasebuffer

¥ Py_tp_bases B Py_tp_base {ERLT-A LATHELAT UM, 4 T FIE, i
H PyType_FromSpecWithBases () i bases %],

3.9 i 5#: pyBufferprocs WAL AT ESAEAZ IR APT G E .

void *PyType_Slot.pfunc
AU TERZEFIL T, e — 8 R A a5

Py_tp_doc PAAMNKAE IR TAT A NULL.
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8.1.2 None ¥4

WYER, None [JPyTypeOb ject A HEFE Python / C API H/AFF . fT None ZHf, WX EA7R (#8
CHfi ==) MEWT. ATHFEMER, %4 PyNone_Check () M.
PyObject *Py_None

Python None X%, FIRGZ(H. XMMRBATE. EFREETIIEHABL AR R .

Py_RETURN_NONE

IRk H C BN Py_None iRkl (tghieii, i None M5 T EOFIERIE.)

8.2 B{EMIF

8.2.1 BRI

JI A BRSO S BN K AT R R B 52

TE A5 B, KZ ¥ PyLong_As* API #f <> iR o] (return type)-1, X S5HFEREX I R
HPyErr Occurred () FRHIPAXS .

type PylLongObiject
Part of the Limited API (as an opaque struct). 37~ Python B8 &1 Pyobject T2H,

PyTypeObject PyLong_Type
Part of the Stable ABL X 1~PyTypeObject HISEFE R~ Python f¥EE25% . 5 Python &5 F# int #H
[A],

int PyLong_Check (PyObject *p)
ﬁﬂ%f%éﬂlzsPyLongObject i PyLongObject TR, WR[E] True. Z%EE—E BB INAT LT

int PyLong_CheckExact (PyObject *p)
WRHSHUR T PyLongObject, {ARZEPyLongObject W FRBNIR M E(E. MR RS M
17

PyObject *PyLong_FromLong (long v)
BWEE: #He95]1 8 . Part of the Stable ABL B v iR [l — i PyLongObject X4, SRR A NULL

MHT SIS G — DN IEEO R, B E -5 Rl 256 Z AT A BEEON S . A1 — LT X
fY int 15, SEERREIAYRE RN EA X RIITIE .

PyObject *PyLong_FromUnsignedLong (unsigned long v)
BRWEMA: #9518 . Part of the Stable ABL £:F C unsigned long iR —A#iPyLongObject %f
%, KR E] NULL,

PyObject *PyLong_FromSsize_t (Py_ssize t V)
BWEME: #HHy5| B .. Part of the Stable ABL fj C Py_ssize t iRE—PHiPyLongObject X4, &
WAtk /] NULL

PyObject *PyLong_FromSize_t (size_tv)
BEME: #8951 M. Part of the Stable ABL /1 C size_t JR[l—PHHIPyLongObject X4, MR
[H] NULL .

PyObject *PyLong_FromLongLong (long long v)
BEME: #4351 B . Part of the Stable ABL 3T C long long iR[El—ANHiJPyLongObject, SR
iR "] NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
B EME : # a9 5] A o Part of the Stable ABL 2T Cunsigned long long iR[— i PyLongObject
X, KRR NULL,
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PyObject *PyLong_FromDouble (double v)
RWE: #e4 5] A . Part of the Stable ABL [ v FHE R R Bl — N Py LongObject X4, Je|
iR [A] NULL ,

PyObject *PyLong_FromString (const char *str, char **pend, int base)
BEME: ey 5| A . Part of the Stable ABL R$E str A REHIR M — N PyLongObject , base ¥&5E
THRBEL . AR pend AR NULL , W Mpend KE4818] str W FmBEFHRI> RTS8 — N4 . Q2R base
0, st 53R A integers 1 5E CHEATARRE; X AR+ HEH B BT S T2l % valueError o QIR
base ANk 0, WIZFAET 2 Fl 36 Z 0] (£ 2 F1 36) . FEZ 5 MATFZ I HT S 2548 . BT IRl 200
WRAFAEET, ik ValueError,

=%

Python /5% int .to_bytes () fil int.from_bytes () T PyLongObject B/ FTTEL 2 18] A
256 NEBIATHAH . IRATABE ] PyObject_callMethod () M CTAMEA].

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
Bl #ag 7l A . REFATH u Y Unicode U577 91545 Python BE%(i

3.3 BUHTMA.

PyObject *PyLong_FromVoidPtr (void *p)
iR A #4451 M. Part of the Stable ABL M 4§ %1 p B # — 4> Python ¥ %, Wl DA fili
M PyLong_Asvoidptr () iRFIHIFEEE.

long PyLong_AsLong (PyObject *obj)
Part of the Stable ABI. Return a C 1ong representation of obj. If obj is not an instance of PyLongObject, first
callits __index__ () method (if present) to convert it to a PyLongObject.

2R obj BIMEME T Long BHETER N &5 % OverflowError,
HAENLRE -1 . HEHPyErr_Occurred () $&H B A& AR,

3.8 M AE: QRFIFFEA] __index_ ().

3.10 B AE: AMECAFEMN __int__ 0O

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
Fart of the Stable ABI. Return a C 1ong representation of obj. If obj is not an instance of PyLongOb ject, first
callits __index__ () method (if present) to convert it to a PyLongObject.

R obj FERT LONG_MAX B{/NT* LONG_MIN, WA *overflow 43 JIE Ay “1¢ 8 -1, Hakl 15 &
W, X *overflow ER 0. NI AEHADSTE, W SHE I “overflow B 0, HaRME -1,

HEENERE] -1 . A PyErr Occurred () #H B4R FE,
3.8 RS A ARAT PR __index_ ().
3.10 JUEEE: ARBAFAEN __int__ (O .

long long PyLong_AsLongLong (PyObject *obj)
Part of the Stable ABIL Return a C long long representation of obj. If obj is not an instance of
PyLongObject,firstcall its __index___ () method (if present) to convertittoa PyLongObject.

2k obj (A H long long HUEIERIM 5] % OverflowError,
HAEENERIE -1 o i§PyEre_Occurred () R R,

3.8 M B AE: QERTINRFEA] __index_ ().

3.10 JOHE A ARECATMEM _int_ () .

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
Part of the Stable ABIL Return a C long long representation of obj. If obj is not an instance of
PyLongObject,firstcallits __index__ () method (if present) to convert it to a PyLongOb ject.
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a4 obj W(E KT LLONG_MAX S{/NT LLONG_MIN, NHZHHRF “overflow 4B 1 8% -1, FikA]
-1, WK #overflow Eky 0. QSR & HAML 3 M *overflow M 0 3% 18] -1,

HAeENRE -1 . EHPyErr Occurred () $RH EARE,
3.2 JRHTIA.

3.8 M B AE: QERFINRFEA] __index ().

3.10 B AE: ARBAFMH __int__ 0O

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABIL. & [1] pylong /) C 155 Py_ssize_t . pylong Wl ;&PyLongObject WISLH,

R pylong HMEHE L TPy _ssize_t [HETEEN 5] % OverflowError,
AR -1 o WHPyErr_Occurred () i HARPEL

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Part of the Stable ABL 3&[0] pylong i) Cunsigned long F/RIER. pylong WiifEPyLongObject BSE
Bl

W pylong H{EABH T unsigned long MEMETEE N 45|k OverflowError,
HEERFRE] (unsigned long) -1, {EFIHPyErr Occurred () BEREAK ),

size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABIL. & [W] pylong ) C 155 size_t B3, pylong W2 PyLongObject HIZEHI.,

IR pylong WEAETE T size t MBMETEE N &5 % OverflowError,
HAEETR ] (size_t) -1, HFIHPyErr_Occurred () HEHlHEAM &,

unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
Part of the Stable ABL iR [1] pylong i) Cunsigned long long FRTER . pylong Wil EPyLongObject
I SE B

W pylong HI{EARH unsigned long long WYEUHTEEN&E| % OverflowError.,
HEERRE (unsigned long long) -1, #EFIfPyErr Occurred () HEH| A4 b,
3.1 s 5 BIAE pylong NN {ESM KL OverflowError, TMAE TypeError,

unsigned long PyLong_AsUnsignedLongMask (PyObject *obyj)
Fart of the Stable ABI. Return a C unsigned long representation of obj. If obj is not an instance of
PyLongObject,firstcallits __index__ () method (if present) to convert it to a PyLongOb ject.

R obj HEMEH T unsigned long RYMUETEME, WRFHZ(EXT ULONG_MAX + 1 RAEEIHIAREL.
4SRRI (unsigned long) -1, MM PyErr_Occurred () HEHIEKNMIE,

3.8 JiEE s AR HRHEH __index_ ().

3.10 AR ARBURFEN __int_ () .

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
Part of the Stable ABIL Return a C unsigned long long representation of obj. If obj is not an instance of
PyLongObject,firstcallits __index__ () method (if present) to convertittoa PyLongObject.

R obj BMEMH T unsigned long long WJHBUEFEE, WEREHZEXT ULLONG_MAX + 1 KRR

HEERTIR[E (unsigned long long) -1, iEAIHPyErr_Occurred () ¥ B HAK b H,
3.8 fiEEAE: MR AT AR __index_ ().
3.10 HUEE S AT __int_ () .
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double PyLong_AsDouble (PyObject *pylong)
Part of the Stable ABL iR [9] pylong 1] C double FRTER. pylong W2 PyLongObject HISEH.

sk pylong BI{EHEHE T double FYHUEIERIM 5] % OverflowError,
AR E ~1.0 , WRIHPyErr_Occurred () el R4 m]H,

void *PyLong_AsVoidPtr (PyObject *pylong)
Part of the Stable ABI. ¥f—~~ Python 32 %5 pylong ¥4k C void 354f. UWISR pylong TLYEWEE, ¥
5%k overflowError. XH@H TRIEFHEIL PyLong FromvoidpPtr () QIEME 4 — 7T 1Y
void F§4T

AR I NULL, A PyErr_Occurred () Bl H A .

8.2.2 Boolean (fi%k) ¥ifF

Python Hf#] boolean J& DARE# T HIEUL AR E BN . R Py_False fl Py_True Wifil boolean. [ t— i
ST ANEIRR b8 X EAS 8 7 boolean., {H R4 [F 4E (macro) /& 7] F )

int PyBool_Check (PyObject *0)
2R o AUENE] PyBool Type HIFMEEUA . IR UA2 & AT
PyObject *Py_False

Python ff) False Y. MWHIHEIG IR k. TEB M (reference) w8 b A S HIHAB Y (BRI 1R
5

PyObject *Py_True
Python ) True Y. WHIEEG M. 762 BEHEE A R ALY — Bk iR R =X

Py_RETURN_FALSE
el py_False, [FHEEMHINE RS HEHE.

Py_RETURN_TRUE
Rl Py_True, [ELEEWINE NS REH,

PyObject *PyBool_FromLong (long v)

BWEE: #a45 A . Part of the Stable ABL #R38 v 1 B B2 (E 2K [n]{E—1f Py_True (¥ Py_False HJ#
ZH8,

8.2.3 FHE & (Floating Point) 4%

type PyFloatObject
XA CRApyobject (1§ RAM L Python i FH R .

PyTypeObject PyFloat_Type
Part of the Stable ABL X2/ @T C 2Py Typeobject BILFE Python 1 2B )56, FE Python |2
MHYZRA float [/ — X4,

int PyFloat_Check (PyObject *p)
WREMSER—PyFloatObject B PyFloatobject MTIANR I EAH. HREEZ 2K
A7

int PyFloat_CheckExact (PyObject *p)
WMRENSHR— A PyFloatObject (HAREPyFloatObject K THRBNLR M EAE . IR
AT

PyObject *PyFloat_FromString (PyObject *str)

REME: #h4 5| H . Part of the Stable ABL MRIEFZIFER sor WMEA B —PyFloatObject, SRR [H]
NULL,

P
Dl
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PyObject *PyFloat_FromDouble (double v)
BWME: a4 5| A . Part of the Stable ABL 1R1E v At —/{~PyFloatObject X4, KRIHFIR[E] NULL,

double PyFloat_AsDouble (PyObject *pyfloat)
Part of the Stable ABIL Return a C double representation of the contents of pyfloat. If pyfloat is not a Python
floating point object but hasa ___float__ () method, this method will first be called to convert pyfloat into a
float. If _ float__ () is not defined then it falls back to __index__ (). This method returns —1 .0 upon
failure, so one should call PyErr Occurred () to check for errors.

3.8 MU AE: WERAT RN __index_ ().

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
&[] pyfloat ] C double FrRIB, (HAHFH AR .

PyObject *PyFloat_GetInfo (void)
BEME: #8495 . Part of the Stable ABL i} [8]—~ structseq S5, H A4 5 float RS . H/IME
R RAEMEE . Bk float . h f—AMR A

double PyFloat_GetMax ()
Part of the Stable ABIL. 12[A] C double BRI fx K FnA FRIE S5 DBL_MAX .

double PyFloat_GetMin ()
Part of the Stable ABL i&[i] C double B/ NE AL IEIF 5% DBL_MIN .

8.2.4 BHMR

M CAPLF, Python RSN G i PIAAFR» S B : — 2 FE Python A2 )3l fil 1) Python X4, 53 4h1Y
MR EIERSEY) C Z5H1k . APTHRHE T s B AR # .

TREHW C &k

it ST R R IR X LR A S RO U R IR I R A, #R AL “E” A5 ReET. el
i AN APL

type Py_complex
R — X Python EROMGAIE T C SRR . 4 R34 BRAZ 00T 5 1) e B3GR T X 26 B A 2544
WA A BCE RIS, el S8 -

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)

REIPHAZ LA, ] CRBPy complex IR,

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
REIPAE RN 2, ] CRABPy complex RN,

Py_complex _Py_c_neg (Py_complex num)

R SR num §5AE, ] C Py_complex FR.

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
REPAEZH R, B CERPy complex FiR.

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
R AT, H C KAPy_complex FiR.

W divisor 2S5, XN TEIREBIZEHRE errno S5 EDOM,
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Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
1R [B] num ) exp K&, ] C2EABpy complex TN,

2R num s B exp AJRIESERL, XA iR A F I3 E errno 24 EDOM.

REHE Python 45

type PyComplexObject
XA~ CEMryobject HTIAMAFK—1> Python EFR

PyTypeObject PyComplex_Type
Part of the Stable ABIL XN ET PyTypeObject HfLF Python B EZEAIAISEH] . 7 Python 2 THIATIE
A complex Jg[il— XI5,

int PyComplex_Check (PyObject *p)
IR ERSHR— > PyComplexObject B# PyComplexObject T RANLR M EME . HRHEZ
ST .

int PyComplex_CheckExact (PyObject *p)
IR ERSHR— 1 PyComplexObject (AR PyComplexObject MFIRAMLR I HAH . HLpRELE.
e MIINAT .

PyObject *PyComplex_FromCComplex (Py_complex v)
Bl #agl M. M C KRy complex MEAM—1HTHY Python X5 .

PyObject *PyComplex_FromDoubles (double real, double imag)
BWEMA: #9351 . Part of the Stable ABL R4 real F11 imag iR [/l —/~8i ) C 258 pyComplexObject
POE

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABL PA C 2% double R[] op IS5 .

double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABL PA C 25% double &[] op HYE .

Py_complex PyComplex_AsCComplex (PyObject *op)
RIS E op 1) CHERLPy_complex {H.

Uk op Ajg—A> Python RN G, HIEAA __complex () Jiik, WIriARECPIAM,

op §& 4 k—~ Python B HF 4. WMAH __complex_ () KEXMPKFEERE _ float_ (), fIF
__float__ () AREXNPEFHEEE R __index_ (). WIREM, I EERRHRIE] —1. 0 /R 52%0E .

3.8 A WP AR __index_ ().

8.3 Rl

FPAURS R I — AR AT — B e s AT 7/0 4 Python 155 [ IR 2R B RS &R
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8.3.1 bytes M

XL R B B P — AT RS E A T — MR RS WA 251 % TypeError,

type PyBytesObject
Xfryobject HT-IAKR—> Python FATXIR
PyTypeObject PyBytes_Type
Part of the Stable ABL. PyTypeObject HISEHIFT— Python 45287 | ¥£ Python 2[5 bytes &
FRIF R
int PyBytes_Check (PyObject *0)
WERXFH 02— bytes XfREF bytes AU F2RAUR SBR[ EAE . SR LR 2 2 MEHTT
int PyBytes_CheckExact (PyObject *0)
WERRIGE 0 22— bytes MR ME A2 bytes AU T-2RAU Y S W [ ELAE . R AR R 2 2 AT
PyObject *PyBytes_FromString (const char *v)

BwEE: #a931 M. Part of the Stable ABL JIIHFR [F—ASPAFAFE v IEIAS M E BT TR 4, R
TR Bl NULL. 5 v AW H NULL; EANSHRE.

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)

BeME: #FHe431 A . Part of the Stable ABL BINEFR Bl —A~PAFEAFER v B A H{E B A BE R len WHTF
FERNTSE, R[] NULL. 402 v o NULL, WERRIIGE ST SRR S i N2

PyObject *PyBytes_FromFormat (const char *format, ...)
BEME: #8451 . Part of the Stable ABL 35— Cprint £ () RIGH) format FHFER T 25 B2 12
B, IHESER Python “FATER X RAYK/NFIR B SHUEZAR AL G R T B X 5 . AT R Y S 420
192y C FAIF HALJUE TS format “FAFE P AOAR A AFRIR L. FRVFEE ] R 2% X A

%% n/a % T

$c int —AFAT, WERN A CilEE R

sd int SZE print £ ("°/d") T

su unsigned int LB print £ ("su") .t

$1d long SEN printf (S d") I

$1lu unsigned long | Z{E A print £ ("$1u").!

$zd Py ssize t | Z{EN printf ("%zd").!

Szu size_t SN printf ("Szu") !

$i int SEfEA print £ ("%1i") T

$x int ZEMEA print £ ("%$x") .

$s const char* PA null 52 1F5F0 C FAF 54 .

$p const void* —A~ CHE M T ABE R RIER . HASEN T print £ ("sp") HE
SHRRAFTEE 0x J13k, NRRGT-& L print £ i H 24

g‘%iﬂ%ﬂE@i‘%iﬁ??@%@ﬁ%’f&iﬁ?ﬁ%EI’J HARPrA WEERER HEISERN R, HEFTAZ RS

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BEME: #8951 A .. Part of the Stable ABL. 5 PyBytes_FromFormat () SE2HF, BT ESEEH IS
e

PyObject *PyBytes_FromObject (PyObject *0)
BEME: #8951 A . Part of the Stable ABL 3R [ 75 F/R SL LG v X ML AT 52 *o*,

UXNFEEBOE (4, u, 14, I, 2d, zu, §, x): USHEEEERT, O BERG RAAMN.
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Py_ssize_t PyBytes_Size (PyObject *0)
Part of the Stable ABL & [B]ZF5 %4 *o* T K E,

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
RIAM PyBytes_size () [HZ2AFHEBAG .

char *PyBytes_AsString (PyObject *0)
Part of the Stable ABL JR X I, o B NZEHIFEET . A5 M o FNERZM X, Ho{l{ len(o) +
LT G RNEE M FENEENT, AMee R A =S 7. e A e R
Bk, BRAEENIfEH PyBytes_FromStringAndSize (NULL, size) GIEHZNE. ©A AIHERGES
Bio R o MAN G —PDFATERERXS, MpyBytes_AsString () $fikla] NULL }5| K TypeError.

char *PyBytes_AS_STRING (PyObject *string)
FIRAR PyBytes_AsString () AN DA .

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Part of the Stable ABL 1% H 25 & buffer Fl length iR 9] DA null S [FAFHINTER obj BINZ

WIS length 2§ NULL, “FHATHM QA AR 797 PR &, MR ECR R I -1 951 %

ValueError,

B RIXAE ] obj WINFRZEN, ERREAS — MM T (NRAE length 24rr) o ZEHEA T
AR 2ok, BRAERRIMET PyBytes_FromStringAndSize (NULL, size) @I#ZNER. &
AT /L. A0SR obj IRANZ —DNFATRXNLR, WPryBytes AsStringAndsSize () FfRME] -1
H5| Kk TypeError.

3.5 MU AE: DART, 55RO A BUR AR 2 F A5 & TypeError.,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
Part of the Stable ABL TE *bytes R BT ERXTR , KA SR bytes ) newpart (N7 i 1]
HRPAFHI T T o K] bytes JFAER) G PRI R . A0SR TCIEQIHERIXT SR, X bytes BYIHG ATIRF 1 255
H. *bytes (ERFCH NULL; FHHR550 B 24 19 57

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

Part of the Stable ABL 7E *bytes A H— N FHFF X4, HAp @8R mE bytes () newpart [F) N %5 .
WERRASRERETIONS newpart [¥)strong reference (RGBS | HTHEO.

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
SR FAT RN —FP 73, BIEHCY AT RY . oy SN TR S AT e 4 IR
AT ERTE AR Y HAB T E AR T 5 500 AR A 1 BRI 5 I THEOR S — DU Jt e 4
R A DA TR R Ivalue (EFTRESWEA), &AL RN L)
W, #*bytes REAFRLAE I/ ING I FATHRXTR IR E] 05 *byres i) Mk w] B8 -5 HA AMEANIR A0 555
IHCRIG, W) *bytes bR JE AT R RAGF P L, *byres WA NULL, [A]Hfi E MemoryError
JRiRm -1,

8.3.2 FHMAMR

type PyByteArrayObject
XANPyobject PFHRAFEIR—A Python T EH N4

PyTypeObject PyByteArray Type
Part of the Stable ABIL Python bytearray 2% % 3 /8 NPy TypeObject WL fl; X5 Python 2 1H i)
bytearray ;@M R X4,
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KEEE

M

int PyByteArray_Check (PyObject *0)

WRRTE 0 J&—A> bytearray X 5 # bytearray A1)~ F 2 ) S I35 o] BLfE . b0 pR AR A2 22 PR A
17

int PyByteArray_ CheckExact (PyObject *0)
UIRRR 0 j2—> bytearray X GR{HA 2 bytearray ZER )T SL B NI [0l LA . ML pRAIUE
AT

2 W)

P

E# API R%

PyObject *PyByteArray_ FromObject (PyObject *0)
B #6951 R . Part of the Stable ABL ARIFAEMISLIL T 2% oF KL RIS 0, 3R El—ASH 714K
HXTH

PyObject *PyByteArray_ FromStringAndSize (const char *string, Py_ssize_t len)
BEME: #FHeg5| B . Part of the Stable ABL ARl string M FH K len G158 —~ 1 bytearray X5, 244k
BRI [B] NULL,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
BEME: #0971 . Part of the Stable ABL JERFIHE a F1 b IR [l — N7 A S5 R Y 7 84l

Py_ssize_t PyByteArray Size (PyObject *bytearray)
Part of the Stable ABL ¥E# 7 NULL $84F 53R [9] bytearray H) K/

char *PyByteArray_AsString (PyObject *bytearray)
Part of the Stable ABL JEFG T NULL 1841 )5 M6 bytearray 12 [Bl°— AN FAF804H . 1R [BIAO80AH B2 &t
I— AN 2 T

int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABL - bytearray 17 IR ZE X H K /INEHEE A len.

Mt

XA L AR RE . BN HRE
char *PyByteArray_AS_STRING (PyObject *bytearray)
C ¥ PyByteArray AsString () HIZEMAS.

Py _ssize_t PyByteArray GET_SIZE (PyObject *bytearray)
C ¥ (PyByteArray Size () WA

8.3.3 Unicode ¥4 B {5 15
Unicode 3{&

FI M python3.3 HHSCEL " PEP 393 PASK, Unicode X RAE NFESHE I A Fh2 R IE, DABEAEORRF A RCR 1] I
AL PRSEHEFEF Y Unicode “FAF. XTI AU SRR T 128, 256 5 65536 I F4FHY, A —LLAFIRIGIL; &
W, AT LAV T 1114112 (X252 819 Unicode JH ) .

Py_UNICODE* Fll UTF-8 FnTE ks 8@ H %472 Unicode Xf%. Py UNICODE* FmIEX2EH#HE
TR .

HI T 1H APL HUET APL Z [AJf)%4fe, Unicode XF42 AR AR T RIARES, Xl T ENMTRY A7 2
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o “HLE” Unicode X4 J2 1 IEF i ) Unicode APT QR FTA MR . EATHH SLBLIT R vFi il ALk
PE
e "legacy” Unicode objects have been created through one of the deprecated APIs (typically

PyUnicode_FromUnicode ()) and only bear the Py_UNICODE* representation; you will have to call
PyUnicode_READY () on them before calling any other APL

#iE): The “legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode objects will be
”canonical” since then. See PEP 623 for more information.

Unicode 3#!

PAUF 2 HF Python # Unicode SEF ) EE 7S Unicode X5 257 :
type Py _UCS4
type Py_UCS2

type Py _UCS1
Part of the Stable ABL jX #6287 2 7 SRR KA 5 L, HGaJE L DA B8 32 i, 16 fiiF1 8
MR MFREAIHA Unicode “FAFRT, 1M Py _UCS4,

3.3 HUHTIA.

type Py UNICODE
This is a typedef of wchar_t, which is a 16-bit type or 32-bit type depending on the platform.

3.3 fRCEAE: AEARTRIRAS Y, e 16 A 2RALA R 32 (262, XU TR EM BN s e & &
£ “9%” Unicode JiuAS) Python,

type PyASCIIObject

type PyCompactUnicodeObject

type PyUnicodeObject
XK T Pyobject [ §AFEI/R T — Python Unicode %142, TEJLFIRAHBIE T, ENIARIZHE
B, ROBA AL Unicode %5214 AP eR#R L2 IR [0 Py Ob ject JEBUAHRE

3.3 BUBTINA.
PyTypeObject PyUnicode_Type
Part of the Stable ABL iXPyTypeObject 5213 Python Unicode 258!, BAEN str 2AFF4 Python
(TR
The following APIs are really C macros and can be used to do fast checks and to access internal read-only data of Unicode
objects:

int PyUnicode_Check (PyObject *0)
WS *o* /2 Unicode Xf 428} Unicode J-2RAUMYSLBI, MR E “F”. HREIRZ ).

int PyUnicode_CheckExact (PyObject *0)
HWRXFS *o* /& Unicode X4, (HA G TRAMSEH], MkE “H”. HEEIRZL ).
int PyUnicode_READY (PyObject *0)
FAPRFAFHXTS *o* AT “MFE” FbJrs. ZEfE M NIRRT A Zw, XU HEN .

Returns 0 on success and —1 with an exception set on failure, which in particular happens if memory allocation
fails.

3.3 BUHTA.
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Deprecated since version 3.10, will be removed in version 3.12: This API will be removed with
PyUnicode_FromUnicode ().

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)

iz ] Unicode “FAFERIICEE (ATY S ERAL) *o* bJilg “HIYE” ik JrsUH iy Unicode X5 (Rik
H)
3.3 UBTMA.

Py_UCSI *PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *0)

Py _UCS4 *PyUnicode_4BYTE_DATA (PyObject *0)
Return a pointer to the canonical representation cast to UCS1, UCS2 or UCS4 integer types for direct char-
acter access. No checks are performed if the canonical representation has the correct character size; use

PyUnicode KIND () to select the right macro. Make sure PyUnicode READY () has been called before
accessing this.

3.3 BUBTINA.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
RB|PyUnicode KIND () Z2HI{H.
3.3 JRHTIA.
Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND CL[EH .
unsigned int PyUnicode_KIND (PyObject *0)

iR 1] —A~ PyUnicode 2% (I _130), #8751 Unicode X4 J T 70 H B 10454 F 40 735 8K *o
Wi “RRE” FkJ7NH Y Unicode X4 (RiEH).

3.3 HUHTIA.

void *PyUnicode_DATA (PyObject *0)
R [E] 5 1) JF 4 Unicode G2 IX Y25 P4 *o* whdiig “HiyE” FRikJr =iy Unicode X145 (K1)
3.3 BT

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
Write into a canonical representation data (as obtained with PyUnicode_ DATA ()). This macro does not do
any sanity checks and is intended for usage in loops. The caller should cache the kind value and data pointer as
obtained from other macro calls. index is the index in the string (starts at 0) and value is the new code point value
which should be written to that location.

3.3 BCHTINA.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
MHFEFIR) data (AN PyUnicode DATA () RO HEEH— S . APATR A SURZE T -
3.3 BUBT A

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o0, Py_ssize_t index)
M Unicode %154 o BEH—AF4F, WAl e FoniBa. WARARIATIT 2 IR ESHSHUN I R £
WERFHLT PyUnicode READ ().
3.3 BUBT A

PyUnicode_MAX_ CHAR_VALUE (0)
R WE A TET fo* QA — PR IR AL, R TFFRUATE L Rk Trh. XIRA
se— ML, (HEAE PR ER e
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3.3 BUHTMA.

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)

Return the size of the deprecated Py UNICODE representation, in code units (this includes surrogate pairs as 2
units). o has to be a Unicode object (not checked).

Deprecated since version 3.3, will be removed in version 3.12: |[HZ{, Unicode API f{j—3%y, i iE 5% i
M PyUnicode_GET_LENGTH() .

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)

Return the size of the deprecated Py UNICODE representation in bytes. o has to be a Unicode object (not
checked).

Deprecated since version 3.3, will be removed in version 3.12: |H3{, Unicode API f{j—3%y, i iE 5% i
HPyUnicode_GET_LENGTH()

Py_UNICODE *PyUnicode_AS_UNICODE (PyObject *0)
const char *PyUnicode_AS_DATA (PyObject *0)

Return a pointer to a Py_ UNICODE representation of the object. The returned buffer is always terminated with an
extra null code point. It may also contain embedded null code points, which would cause the string to be truncated
when used in most C functions. The AS_DATA form casts the pointer to const char*. The o argument has to
be a Unicode object (not checked).

3.3 k¥ %#: This macro is now inefficient -- because in many cases the Py UNICODE representation does not
exist and needs to be created -- and can fail (return NULL with an exception set). Try to port the code to use the
new PyUnicode_nBYTE_DATA () macros or use PyUnicode_WRITE () or PyUnicode READ ().

Deprecated since version 3.3, will be removed in version 3.12: |H=; Unicode API fj—3B4y, #5148 B {F
PyUnicode_nBYTE_DATA () 7%,

int PyUnicode_IsIdentifier (PyObject *0)

Part of the Stable ABL #7753 35 I TE 5 7 SO R RAT R[] 1, 2 identifiers /Ny, 75 IR
[\ 0,

3.9 Ji B A WIRFAFER M ARG W R BN S R Py _FatalError ().

Unicode Z#FFEH

Unicode 416 T VA2 R RN HEHE. RTREI T

int Py_UNICODE_ISSPACE (Py UCS4 ch)
A ch 215 A2 AR 15 0.
int Py_UNICODE_ISLOWER (Py UCS4 ch)
A ch 2 R/ NEFAFRIE 15 0.
int Py_UNICODE_ISUPPER (Py UCS4 ch)
Tl ch A REGFAFRIE 15 0
int Py_UNICODE_ISTITLE (Py UCS4 ch)
T4 ch J2 15 A BRI KNG 18] 1 8 0.
int Py_UNICODE_ISLINEBREAK (Py_UCS4 ch)
R ch A5 HHA TRFAFR ] 1 8 0.
int Py_UNICODE_ISDECIMAL (Py UCS4 ch)
T4 ch J2 45 R+ RBCE AR ] 1 8 0.
int Py_UNICODE_ISDIGIT (Py UCS4 ch)
A ch 2 A 2Rk E] 1 8 0.,

e
&

X LEZARYE Python P EHU 3] C
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int Py_UNICODE_ISNUMERIC (Py_ UCS4 ch)
T4 ch 2 AEUEIE TR A 1 50,
int Py UNICODE_ISALPHA (Py_UCS4 ch)
A ch B/ A FRERFAF R 1 5 0.
int Py_UNICODE_ISALNUM (Py UCS4 ch)
TRl ch 5 R 247k ) 1 B 0.
int Py_UNICODE_ISPRINTABLE (Py UCS4 ch)
A ch @ M ATV FAFR ] 1 8“0 AT Bl 45 & 4875 Unicode FAFELHE 4 Hh 9 i A" Other”
5 "Separator” [ F4F , BilAME L E ASCI Z54% (0x20) HAl A Al T ENFA4F . (AR RIS T ol 4T Bl 4%
TR MAE TR EEE repr () BN LW FERF . ENTFAHREA sys.stdout 3 sys.stderr
B s AL BTG %)
X L8 APT ] H TPl B8 i A 4
Py _UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
R [ FEA R NG T X B FAF che
3.3 WU ELEI T : I e 5 7 B A R/ NS L
Py _UCS4 Py_UNICODE_TOUPPER (Py UCS4 ch)
R A KRG X FAF ch.
3.3 W& ELEI A : Lok 5t 7 B R/ NS L
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
IR AR BR ER NE T B A ch
3.3 Ji s LB : b R0 1 B RN S

int Py UNICODE_TODECIMAL (Py_UCS4 ch)
Return the character ch converted to a decimal positive integer. Return —1 if this is not possible. This macro does
not raise exceptions.

int Py_UNICODE_TODIGIT (Py_ UCS4 ch)
Return the character ch converted to a single digit integer. Return -1 if this is not possible. This macro does not
raise exceptions.

double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
Return the character ch converted to a double. Return —1. 0 if this is not possible. This macro does not raise
exceptions.

K28 APT W] g T K45 AU -
Py UNICODE_IS_SURROGATE (ch)

K ch J2 75 A PEIR (0xD800 <= ch <= O0xDFFF).,
Py _UNICODE_IS_HIGH_SURROGATE (ch)

K ch 285 R E L HT (0xD800 <= ch <= OxDBFF),
Py _UNICODE_IS_LOW_SURROGATE (ch)

K ch 25 MARACHRI (0xDCO0 <= ch <= OxDFFF).

Py_UNICODE_JOIN_SURROGATES (high, low)
Join two surrogate characters and return a single Py_UCS4 value. high and low are respectively the leading and
trailing surrogates in a surrogate pair.
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B3 F0i518 Unicode F1FE

AR Unicode X RANVTFIHEAFF @I, 61X 2L APL:

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
BE A #a93 A . BIE—H Unicode X5 . maxchar |3k I FAF R 1 SE PR e KRS AL . AR —
AERUE, B b AR FA 127, 255, 65535, 1114111 Frigg i e

X2 HUHTHY Unicode X RAYHER 730, B L R BB AN RA AT L RN o
3.3 OB

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
BEME: #He95R . A ER kind A1 7—NH1 Unicode X14 (R BERY{E A PyUnicode 1BYTE_KIND
&, BlpyUnicode KIND () FriRWBIFIME). buffer 754G Mt r KB4 i), PATEFAF 1,2 B 4 54Y
FR I size R/NPIELA

3.3 BUHTMA.

PyObject *PyUnicode_FromStringAndSize (const char *u, Py ssize_t size)
BEME: #Fay3l .. Part of the Stable ABI Create a Unicode object from the char buffer u. The bytes will be
interpreted as being UTF-8 encoded. The buffer is copied into the new object. If the buffer is not NULL, the return
value might be a shared object, i.e. modification of the data is not allowed.

If u is NULL, this function behaves like PyUnicode_FromUnicode () with the buffer set to NULL. This usage
is deprecated in favor of PyUnicode_New (), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString (const char *u)
BEME: #h97| M. Part of the Stable ABL {5 UTF-8 % i1 1) LA 25 (BL 45 WY 4 b X u B —A>
Unicode {4 .

PyObject *PyUnicode_FromFormat (const char *format, ...)
BEME: #8951 .. Part of the Stable ABIL. Take a C print f () -style formar string and a variable number of
arguments, calculate the size of the resulting Python Unicode string and return a string with the values formatted
into it. The variable arguments must be C types and must correspond exactly to the format characters in the format
ASClII-encoded string. The following format characters are allowed:
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%% n/a % T

$c int PR, Tl Cilg L,

5d int 8N print £ ("sd").

Su unsigned int ZEfEA print £ ("su") !

$1d long SEfEA print £ ("%1d") ]

$1i long ZEfEA print £ ("$11") .

$1u unsigned long LB print £ ("$1u") .t

$11d long long A print £ ("%11d") ]

111 long long ZEMEN print £ ("%114im) .t

$11lu unsigned long long ZfEA printf ("$11u").t

$zd Py_ssize_t ZEMEN print £ ("%$zd") .

Szi Py_ssize_t ZEfEA print £ ("%zim) ]

Szu size_t ZEMEHN print £ ("Szu") !

$i int SEfEA print £ ("%1im) ]

$x int ZEfEN print £ ("%x") .

$s const char* PA null A& IF5F0) C FAFEA .

Sp const void* —C Ta%fﬂﬁﬂ“/\lﬁfﬁﬁ'%fﬁ}fﬁo HAGMNT
printf ("sp") HEXHLRATFHIE 0x T3k, RMERGET-E
b printf E’J’iﬁjtﬂzsﬁ/ .

%A PyObject* ascii () WHMER.

35U PyObject* — Unicode #14.

SV PyObject*, const char* | —>~ Unicode X} (A] PA°f NULL) Fl—"NPAZSELE R Y C F45F
BAAERE NS (WRE—ANESH NULL, £ ANTESR
).

%S PyObject* WHPyobject_str () MILER.

SR PyObject* P Pyobject_Repr () HIZERE

An unrecognized format character causes all the rest of the format string to be copied as-is to the result string, and
any extra arguments discarded.

#5(E): The width formatter unit is number of characters rather than bytes. The precision formatter unit is number
of bytes for "$s" and "$V" (if the PyObject* argument is NULL), and a number of characters for "$A",
"$U", "$S", "$R" and "$V" (if the PyObject * argument is not NULL).

3.2 B A AN T e 11an Al el 1SR
3 3}{&%2“2 iﬁbuTX noqm "olll" ﬂ‘;ﬂ nog L qm Efji:}‘j‘o
34}1&%2“& i‘ﬁuij- nogn "O/A" no U" no V" no S" noR" Egﬁgﬂ}n%g*ﬁﬁf@i*%o

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
BEME: #a43| B . Part of the Stable ABIL Z:[] T PyUnicode_FromFormat () {H'E ¥ 2 i W
PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char
*errors)

BWME: #8951 A . Part of the Stable ABI. 4T~/\Eﬂﬁﬁ% HIXT S obj fi#hY 8 Unicode X4 .

bytes, bytearray AT 7 &3 % KH ML E 1) encoding FKFREIIFAEH HH errors 78 PR AL P
Jra. Wi NULL BB O BOAE GES M &% 45 25 TRER) .

FrAy HAtb %42, 409 Unicode X%, #Rf 380X E TypeError,

! For integer specifiers (d, u, 1d, 1i, lu, 11d, 11i, 1lu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision is given.
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WA B R% APLIFIR [B] NULL. 8 7 B0 ST I 1) IR [ e R 5 1

Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
Part of the Stable ABI since version 3.7. 12 [5] Unicode ¥ 4 A% i .

3.3 BUBTIA.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t
from_start, Py_ssize_t how_many)
Copy characters from one Unicode object into another. This function performs character conversion when nec-

essary and falls back to memcpy () if possible. Returns —1 and sets an exception on error, otherwise returns the
number of copied characters.

3.3 BUBTINA.

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py _ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
i — AR TR FAFER . F fill_char B A\ unicode [start:start+length].,

QR fill_char (E R T PR IR T, BUEE DR FARA 1 ARSI TR K.
RIS AW AR, SeE AR R -1 5 k— 5.
3.3 CHTINA.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
Part of the Stable ABI since version 3.7. ¥—MFfFE ANB T8 . PRV HIENPyUnicode_New ()
B, BT Unicode “FAFH I Y2 A AIAZ), FIHIZTFAFRARRIIL S, BUEHEA -
ZRBCRRL AT unicode J& 754 Unicode X145, R [RGARMA, I HXTGRE g ez (BIH5]
HHHCH—).
3.3 BUBT A

Py _UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
Fart of the Stable ABI since version 3.7. Read a character from a string. This function checks that unicode is a
Unicode object and the index is not out of bounds, in contrast to the macro version PyUnicode_READ_CHAR ().

3.3 HUHTIA.

PyObject *PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
REME: #8495 B . Part of the Stable ABI since version 3.7. iR [1] str fll—TH, NFEHFET]| start (1IFE)
BFRFRT| end CRHE) . ARG S.

3.3 HUHTIA.

Py_UCS4 *PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)
Part of the Stable ABI since version 3.7. Y5478 u % D1 3]—4> UCS4 Znh X, IE—AaSF45F, R E
T copy_null {3 o HAEI IR ] NULL H38 8 AN (B2 Y buflen /T u K I}, SystemError
R E) o BT IR E] buffer .

3.3 HUHTIA.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *u)
Part of the Stable ABI since version 3.7. ¥4 u P N BF PyMem_Malloc () ZrBECHIFH UCS4 Zph X,
TSR PAT R, ¥R\ NULL Hi% 8 MemoryError. iR [A| M KW M B2 R IN— N8N 237 o

3.3 HUHTIA.
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2% Fny Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

These API functions are deprecated with the implementation of PEP 393. Extension modules can continue using them,
as they will not be removed in Python 3.x, but need to be aware that their use can now cause performance and memory
hits.

PyObject *PyUnicode_FromUnicode (const Py UNICODE *u, Py _ssize_t size)
REE: #495] A . Create a Unicode object from the Py_UNICODE buffer u of the given size. u may be NULL
which causes the contents to be undefined. It is the user’s responsibility to fill in the needed data. The buffer is
copied into the new object.

If the buffer is not NULL, the return value might be a shared object. Therefore, modification of the resulting
Unicode object is only allowed when u is NULL.

If the buffer is NULL, PyUnicode_READY () must be called once the string content has been filled before using
any of the access macros such as PyUnicode KIND ().

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate to
using PyUnicode_FromKindAndData (), PyUnicode_FromwWideChar (),or PyUnicode_New ().

Py_UNICODE *PyUnicode_AsUnicode (PyObject *unicode)
Return a read-only pointer to the Unicode object’s internal Py UNICODE buffer, or NULL on error. This will
create the Py UNICODE* representation of the object if it is not yet available. The buffer is always terminated
with an extra null code point. Note that the resulting Py_ UNTICODE string may also contain embedded null code
points, which would cause the string to be truncated when used in most C functions.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or similar
new APIs.

PyObject *PyUnicode_TransformDecimalToASCII (Py_UNICODE *s, Py_ssize_t size)
B EME: #895] A . Create a Unicode object by replacing all decimal digits in Py_ UNTCODE buffer of the given
size by ASCII digits 0--9 according to their decimal value. Return NULL if an exception occurs.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using Py UNICODE_TODECIMAL ().

Py_UNICODE *PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
Like PyUnicode_AsUnicode (), but also saves the Py UNICODE () array length (excluding the extra null
terminator) in size. Note that the resulting Py_ UNTCODE* string may contain embedded null code points, which
would cause the string to be truncated when used in most C functions.

3.3 BUHTMA.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
to using PyUnicode AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ ReadChar () or similar
new APIs.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
Part of the Stable ABI. Return the size of the deprecated Py_ UNTCODE representation, in code units (this includes
surrogate pairs as 2 units).

Deprecated since version 3.3, will be removed in version 3.12: |H 3, Unicode API f#j— %54y, i iT# 3| {if
HPyUnicode GET _LENGTH() .

PyObject *PyUnicode_FromObject (PyObject *obj)
RWEME: #a4 5| B . Part of the Stable ABI. Copy an instance of a Unicode subtype to a new true Unicode object
if necessary. If obyj is already a true Unicode object (not a subtype), return the reference with incremented refcount.

3t Unicode s H- TR 445 53 TypeError.
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s

Xig gt

T DRI A AR R R R R ok B B R SR SUAS

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize t len, const char *errors)

BWE: #H ey 5]l . Part of the Stable ABI since version 3.7. RS 4F B 4E Android #1 VxWorks |
[ UTES, fedLA0F £ b 00 1 24 505 5 DA P 8. 0 48 AL TR 2847 mstricen A
"surrogateescape" (PEP 383), U5 errors y NULL NfEIS#S B "strict " 4RSS . str )
IPA— 2 FRFEE RABA A i A 2 A

Use PyUnicode_DecodeFSDefaultAndSize () to decode a string from
Py_FileSystemDefaultEncoding (the locale encoding read at Python startup).

L B KICRs 22 Python UTF-8 £
W%

Py_DecodelLocale () B3,

3.3 HUHTIA.

37 B8 WAEIE LA surrogateescape HEALIEME I 4 M KIATIREL, (04
Android PB4, FEZ HIMAH, Py_DecodeLocale () ¥ #ilT surrogateescape, MYHIES
DA g A% RN T strict.

PyObject *PyUnicode_Decodel.ocale (const char *str, const char *errors)

oW A FHoey 3 . Part of the Stable ABI since version 3.7. Similar to
PyUnicode_DecodeLocaleAndSize (), but compute the string length using strlen ().

3.3 BUHTMA.

PyObject *PyUnicode_Encodelocale (PyObject *unicode, const char *errors)

BEE: #Ha9 3 A . Part of the Stable ABI since version 3.7. 415 Unicode %f%:7F Android £ VxWorks
LA UTF-8, e HAlF & B A 4 H0E T K g a0, SCR e IR B8 AT "strict™ Fl
"surrogateescape" (PEP 383). 15 errors 25 NULL NZRfae - "strict " 45iRACHSS . 1R [H]
—A~bytes XfH. unicode RNAJ AL F R A2 FAF o

Use PyUnicode_EncodeFSDefault () toencodeastringtoPy_FileSystemDefaultEncoding (the
locale encoding read at Python startup).

PR KR 220 Python UTF-8 455
W%

Py_EncodeLocale () HR.

3.3 OB A

3.7 MU s R BIRAE 2 surrogateescape £ iR AL PR 24 BIE T R4 EAE A, HE
Android Efl4h. FEZHIAY, Py_EncodeLocale () ¥ T surrogateescape, TMYHIES
Ik A% R T strict,
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XHRGmIDIERX

To encode and decode file names and other environment strings, Py_FileSystemDefaultEncoding should be
used as the encoding, and Py_FileSystemDefaultEncodeErrors should be used as the error handler (PEP 383
and PEP 529). To encode file names to bytes during argument parsing, the "O&" converter should be used, passing
PyUnicode_FSConverter () asthe conversion function:

int PyUnicode_FSConverter (PyObject *obj, void *result)
Part of the Stable ABI. ParseTuple ##figs: i str XT R - HiEFKREZHE T os.PathLike #H
- il PyUnicode_EncodeFsSDefault () ¥} bytes; bytes X & ¥4t My oo result 75K
PyBytesObject* JHRFEHA A A IR

3.1 HTINA.
3.6 B $E52—Apath-like object .

BAES BRI R SO R R stre, RY] os " #40ds, fe APyUnicode Fspecoder () fE N
R AL :
int PyUnicode_FSDecoder (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple #4i4%: i bytes X4 -- HiEEHKIEZE T os.PathLike B H[H]

BEIREL -- i i PyUnicode_DecodeFSDefaultAndSize () ¥ K str; str ST GHRFER L, . result
WA PyUnicodeObject* H-R5HEHA TR T A B REL

3.2 BUBTIA.
3.6 MR EE S EF—path-like object .

PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_f size)
BWEME: #Hay 5 A . Part of the Stable ABL fifi [fl filesystem encoding and error handler SRS F4FE0 .

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Py_FileSystemDefaultEncoding is initialized at startup from the locale encoding and can-

not be modified later. If you need to decode a string from the current locale encoding, use
PyUnicode_DecodeLocaleAndSize ().
hz%:

Py_DecodeLocale () BT,
3.6 iREE%%: Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_DecodeFSDefault (const char *s)
BWEME: #a4 5| . Part of the Stable ABIL {§i [ filesystem encoding and error handler RS VA ZS{H45 B
FFEf

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.
Use PyUnicode_DecodeFSDefaultAndSize () if you know the string length.
3.6 JiltH#4#: Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)
B ® fh: #H ey 51 M. Part of the Stable ABL Encode a Unicode object to
Py_FileSystemDefaultEncoding with the Py_FileSystemDefaultEncodeErrors error
handler, and return bytes. Note that the resulting byt es object may contain null bytes.

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Py_FileSystemDefaultEncoding isinitialized at startup from the locale encoding and cannot be modified
later. If you need to encode a string to the current locale encoding, use PyUnicode_EncodeLocale ().

8.3. FFIlMts 129


https://www.python.org/dev/peps/pep-0383
https://www.python.org/dev/peps/pep-0529

The Python/C API, [T 3.10.19

L%
Py_EncodeLocale () =,
3.2 HUHTIA.

3.6 iREE%%: Use Py_FileSystemDefaultEncodeErrors error handler.

wchar_t X

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
BRWEE: #4951 A . Part of the Stable ABI. Create a Unicode object from the wchar_t buffer w of the given
size. Passing —1 as the size indicates that the function must itself compute the length, using weslen. Return NULL
on failure.

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
Fart of the Stable ABI. Copy the Unicode object contents into the wchar_t buffer w. At most size wchar_t
characters are copied (excluding a possibly trailing null termination character). Return the number of wchar_t
characters copied or —1 in case of an error. Note that the resulting wchar_t* string may or may not be null-
terminated. It is the responsibility of the caller to make sure that the wchar_t * string is null-terminated in case
this is required by the application. Also, note that the wchar_t* string might contain null characters, which
would cause the string to be truncated when used with most C functions.

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
Fart of the Stable ABI since version 3.7. Convert the Unicode object to a wide character string. The output string
always ends with a null character. If size is not NULL, write the number of wide characters (excluding the trailing
null termination character) into *size. Note that the resulting wchar_ t string might contain null characters, which
would cause the string to be truncated when used with most C functions. If size is NULL and the wchar_t * string
contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_Alloc () (use PyMem_Free () to free it) on success. On error, returns
NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.

3.2 BB
3.7 KREE SR Q2R size iy NULL H wchar_ t* FHEBEMUSEIFLHFNEST| K% ValueError,

M EmFTH2S

Python §2{ft T —41VA C 45 PACRILIZA T HEJEE 1Y) A B AR At e o T 3K L0 i 90 ) e 259 ™ 1 e 5 L 2 0
P

1) APL RERE:3Z encoding Fl errors 24, ENTAA STENE str () FAHXIRMES R4 250
[ ) 5L

Setting encoding to NULL causes the default encoding to be used which is UTF-8. The file sys-
tem calls should use PyUnicode_FSConverter () for encoding file names. This uses the variable

Py_FileSystemDefaultEncoding internally. This variable should be treated as read-only: on some systems,
it will be a pointer to a static string, on others, it will change at run-time (such as when the application invokes setlocale).

R T 2 errors BB I HAR AT DA NULL ol b 4l o SO BRAAL BRI X . BT A PN 4 i
g i BRI S IR AL IR ) 2 Vstrict” (&5 & ValueError).

iR ARG ARG HE 11 o O T R BRUUA 5 TR B02 ZR A ARRA5 1A 22 57 A X T SRAE SO
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2 B AR B RS

PATR 292 B G AR A s 1 AP

PyObject *PyUnicode_Decode (const char *s, Py ssize t size, const char *encoding, const char
*errors)
Bl #6435 A . Part of the Stable ABL il 13 f5 B it FAFER s 1 size A7 41 > Unicode X}
% encoding fl errors A5 5 str () PIERECT RIS TESAH IR & L. B a iR 25K ] Python
YRR A R A . AR SRR | A& T S AR [ NULL.

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char
*errors)
BEME: #Hag5| A . Part of the Stable ABL Zgfi—> Unicode X} 42 H- 445 A~ Python 775 52 X 42 ik
[ . encoding F errors B 45 5 Unicode encode () F¥EH RIS RN S L. B0 T ) 90 fRRD 250
) Python ZiifE R #R v ENIFORE K . WRMFRD AR T & T R R [B] NULL,

PyObject *PyUnicode_Encode (const Py UNICODE *s, Py_ssize_t size, const char *encoding, const

char *errors)
B ©E #7447 A . Encode the Py_ UNTCODE buffer s of the given size and return a Python bytes object. encoding

and errors have the same meaning as the parameters of the same name in the Unicode encode () method. The
codec to be used is looked up using the Python codec registry. Return NULL if an exception was raised by the
codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API; please
migrate to using PyUnicode_AsEncodedString ().

UTF-8 4mfZtioas

PATR 32 UTF-8 %iff# it APL:

PyObject *PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
B A3 M. Part of the Stable ABL B3RS UTF-8 i 515t s 1y size A~ 17 B — A~
Unicode Xf4¢. ARG T1 A T 55 WK Bl NULL.

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py ssize_t size, const char *errors,
Py_ssize_t *consumed)

iR E fH: # 8y 31 A.  Part of the Stable ABL Ul % consumed f NULL, W) 47 K 2% )
FPyUnicode_DecodeUTF8 ()., IR consumed A~ F NULL, WK BB A 5E % UTF-8 45 )7 %1
FIARPAF G . X BEFATRE A SR I H S 0 5 BCRFAEAETE consumed

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)
B #e43] B . Part of the Stable ABL f#i il UTF-8 %ifi Unicode 42 341485 A A Python 27 53 %t
GURIE. BB R st WSRARTAS| K T S IR NULL.,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
Part of the Stable ABI since version 3.10. 3% [a|— 4§\ Unicode %f 411 UTF-8 gfids it ds4t, HIF
E A EARIKN (AT AN ) FEAETE size 1o size ZHURTDAH NULL; 78 B BT B KR
NS R KRB Z SN NMIE T (ONIFETE size '), TCIREEAAAEATLAT H A
ST AR
TR AR R, R NULL Bl B — A SR ELR 22K sice (.
BORFEEAT Unicode X4 i A7 5 ) UTE-8 Zon B, I USSR AR [l g 1 7] — A7 I g .
IR SRR X . Gl X £ 7E Unicode S0 G4 11 B I i it BORE O (4 1 B i it 2k
2o
3.3 JEHTIA.
3.7 AR REIZEBUIIAE R const char * A char *,
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3.10 fit 5548 This function is a part of the limired API.

const char *PyUnicode_AsUTF 8 (PyObject *unicode)
R FPryUnicode AsUTF8AndSize (), {BASTEfER/IME.

3.3 HUHTIA.
3.7 iREE sk R EBIAEE const char * A& char *,

PyObject *PyUnicode_EncodeUTF8 (const Py UNICODE *s, Py_ssize_t size, const char *errors)
RWEE: #Hu95] A . Encode the Py_UNICODE buffer s of the given size using UTF-8 and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py _UNICODE
API; please migrate to using PyUnicode AsUTF8String (), PyUnicode AsUTF8AndSize () or
PyUnicode_AsEncodedString ().

UTF-32 5/R152S

PATR 2 UTF-32 4 fif 4% APL:

PyObject *PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
BWEMA: #9518 . Part of the Stable ABL. M UTF-32 4585 1) i KEEMRAY size ANF 7202 [0 AH R 1)
Unicode X%, errors (A58 NULL) B X TR . BRI A strict”,

WA byteorder N>k NULL, ff 50500 FH 265 2 1 71 P4 g

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

IR *byteorder HFE, HAABHRIIHIIIA TN F AP AR (BOM), WIS A-K-UH0 R 1% 715 17
It H BOM KA 2945 DLE 4558 Unicode 47 H1 . WISR *byteorder 2y -1 5 1, W FAric &t
5 LS o

ESEUR , *byteorder ¥5 e NSO A BN 2 BT 7 95 7
A1 byteorder 3 NULL, RIS IS4H6 AL T4
RS & T R WEEL NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
B OW i # by 71 M.  Part of the Stable ABL Hl R consumed f NULL, W
T 8 2 Il TFPyUnicode_DecodeUTF32(). m R consumed AN K NULL,
NWPyUnicode_DecodeUTF32Stateful () ¥ AN K E W AT # UTF-32 FF 4 (=%
ANFTHEPUEERR ) WUOARE R . X BT A PR H B ORI 1 ORI consumed .

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
BEME: #h47| A . Part of the Stable ABL R[] Jf] UTF-32 g #& :UAHL T4 ¥ ) Python “FyHr .
TTERREEIE LA BOM ARICTT 3k o BRAL BTy 5N strict”, ARG fARIS4 51 % 1 57 iR [#] NUL.L,

PyObject *PyUnicode_EncodeUTF32 (const Py UNICODE *s, Py_ssize_t size, const char *errors, int
byteorder)
BEME: #4951 A, Return a Python bytes object holding the UTF-32 encoded value of the Unicode data in s.

Output is written according to the following byte order:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1 big endian
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If byteorder is 0, the output string will always start with the Unicode BOM mark (U+FEFF). In the other two
modes, no BOM mark is prepended.

If Py_ UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
AR AR AR 51 K T 5 H W3R 5] NULL.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode AsUTF32String () or PyUnicode_AsEncodedString().

UTF-16 45fRt52%

PATR 32 UTF-16 4 f# i) APL

PyObject *PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
B #0438 . Part of the Stable ABL. M UTF-16 455 1) 28 i K B ARAD size A28 3F3% 8140 1 1)
Unicode X% . errors (AR N NULL) % T &R AN 3, BRIA A strict”,

IR byteorder N>k NULL ,  fERS 38588 FH 45 28 1) 7719 3 204 T hy:

*pbyteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

IR *byteorder HFE, HAABIRIHIPIA TN F AP (BOM), WIS 4RI 1% 515 7
I H. BOM H5 R 2475 D1 1] 4558 Unicode F4FHEH . AR *byteorder i -1 8 1, WFATFhRic&H
RS (B A \ufeff Bk \ufffe F4f).

FESERE, *byteorder ¥k ASIRI AR EBHHA M YBT3 T .
M byreorder g NULL, STy #6-BR A HLT 4«
AR RS 5| 4 T 59 WIE ] NULL.

PyObject *PyUnicode_DecodeUTF1l6Stateful (const char *s, Py ssize t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
#ow fh: #H a8y 71 M. Part of the Stable ABL W B consumed f NULL, N
T 8 2% Il TFPyUnicode_DecodeUTF16(). m R consumed N K NULL,
M PyUnicode DecodeUTF16Staterul () ¥R K JB I A 56 % UTF-16 F 45 )5 51 (40 h % 51
ASFATECR AT AT BN ET R X B RS 2 g O B OB R 1 T O AR i A

consumed 1,
PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
BEE: #a93) B . Part of the Stable ABL 3R [B]{ii i} UTF-16 f#& R AH LS5 719 Python SEi7H .
RS2 DA BOM FRICHT ko S BRALBE 5 2 strict” . MR G 45 A T 574 Wik [a] NULL,
PyObject *PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py _ssize_t size, const char *errors, int

byteorder)
B EME: #4951 A, Return a Python bytes object holding the UTF-16 encoded value of the Unicode data in s.

Output is written according to the following byte order:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

If byteorder is 0, the output string will always start with the Unicode BOM mark (U+FEFF). In the other two
modes, no BOM mark is prepended.

If Py_UNICODE_WIDE is defined, a single Py UNICODE value may get represented as a surrogate pair. If it is
not defined, each Py UNICODE values is interpreted as a UCS-2 character.
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WR GRS AR5 % T A MR 9] NULL.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode AsUTF16String () or PyUnicode_AsEncodedString().

UTF-7 4mfiZt02S

PATR & UTF-7 Zifi#i ¢t APL

PyObject *PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
B e E: #6431 A . Part of the Stable ABL i@ 5 UTE-7 4@l £ 45 88 s 19 size 50 @ —A>
Unicode %[5 . WRGmfEILER51 & T 74 Wk [F] NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed)
#ow fh: # a9 5] A. Part of the Stable ABL U0 W consumed “Jy NULL, W 47 Sk 2%
F-PyUnicode_DecodeUTF7 (). NH consumed /~°Jy NULL, WK B KA 52 % UTF-7 base-64 #f
SIS R XA PRI I HE RS ) 1 O AR TE consumed H

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize_t size, int base64SetO, int
base64 WhiteSpace, const char *errors)
BEME: #a95] A . Encode the Py_UNTCODE buffer of the given size using UTF-7 and return a Python bytes

object. Return NULL if an exception was raised by the codec.

If base64SetO is nonzero, ”Set O” (punctuation that has no otherwise special meaning) will be encoded in base-64.
If base64 WhiteSpace is nonzero, whitespace will be encoded in base-64. Both are set to zero for the Python “utf-7”
codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API; please
migrate to using PyUnicode_AsEncodedString ().

Unicode-Escape 4 figi52ss

PAF 42 Unicode Escape” 4 i #51%) APL

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
BWEMA: #FHeg51 A . Part of the Stable ABIL 814 fif##% Unicode-Escape 2 i858 s 1) size 775618
—> Unicode Xf%. ARG ERT1 A 1 F 5 Wik [0 NULL.

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
B A #6492 . Part of the Stable ABI. {ifi Jfl Unicode-Escape #ifi Unicode % 52 -4 45 54 275 B
XPGR M A RAL RN strict” . MRS RS 551 K T S PR [ NULL.

PyObject *PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py _ssize_t size)
BEME: #4473 A . Encode the Py_UNTCODE buffer of the given size using Unicode-Escape and return a bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsUnicodeEscapeString().

134 Chapter 8. RFHIMRE



The Python/C API, £[F) 3.10.19

Raw-Unicode-Escape 4zfiZt53%

PAF 52 "Raw Unicode Escape” Zrfiftht#51) APIL:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize t size, const char

*errors)
BWEMA: #FHag5| A . Part of the Stable ABIL @ i fi# 1% Raw-Unicode-Escape Zifit it 2785 s 1Y size 77

Al 73—~ Unicode X5, NSRS 285 |4 7 54 Wik [F] NULL,

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
BWEME: #Hay5]1 A . Part of the Stable ABL fifi fj Raw-Unicode-Escape 4#fi% Unicode %42 - 45 FAE - h ¢
ATERRRIRIA] . B SRAL By H N strict” . QRIS ER T | A T S E WKk 9] NUL L,

PyObject *PyUnicode_EncodeRawUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
BRWEE: #8495 A . Encode the Py_UNICODE buffer of the given size using Raw-Unicode-Escape and return
a bytes object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style
Py _UNICODE API; please migrate to using PyUnicode_AsRawUnicodeEscapeString() or
PyUnicode_AsEncodedString().

Latin-1 45#28538

PATR 2 Latin-1 Zrfi# 5 APL Latin-1 X1 T 1 256 4~ Unicode A5 {07 H 24 % 1525 5393 1]) H H 320X LR {37«

PyObject *PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
B #FHay 3| . Part of the Stable ABL i i f# % Latin-1 4500 7T s B size D700 @ —
Unicode X4, WRIwMEID AT A T 55 Wk Bl NULL.

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)
BWEMA: #9351 . Part of the Stable ABL {§ i Latin-1 #g#% Unicode X} 42 3-8 45 5 £ Python 77 &
XPGIR M. AL BN strict” . MRS ARS8 51 K T S PR [ NULL.

PyObject *PyUnicode_EncodeLatinl (const Py UNICODE *s, Py_ssize_t size, const char *errors)
R A #8495 A . Encode the Py_UNICODE buffer of the given size using Latin-1 and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsLatinlString () or PyUnicode_AsEncodedString().

ASCII 453028

PARF2& ASCII 4 ffth #51 APL, 45252 7 i ASCIL ¥l . ATAA] HoAth 4t 620 ) Bl S 5 i

PyObject *PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
RWEME: #4931 8 o Part of the Stable ABL @ 15 1S ASCII 4 f5 1 5 88 s 1Y size I~ 81— Unicode
MG ARG AT | K T A H R 9] NULL.

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)
BEME: g3 . Part of the Stable ABL {4 F§ ASCII 4% Unicode %52 3145 S E A Python 2 5%
SRl BEGRAL Ty A strict” . MR G AR A T S WPRFIR 8] NULL,

PyObject *PyUnicode_EncodeASCII (const Py UNICODE *s, Py_ssize_t size, const char *errors)
REME: #4931 A . Encode the Py_UNICODE buffer of the given size using ASCII and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode AsASCIIString () or PyUnicode_ AsEncodedString().

8.3. FFIlMts 135



The Python/C API, [T 3.10.19

FITER S g AR GO 2R

This codec is special in that it can be used to implement many different codecs (and this is in fact what was done to
obtain most of the standard codecs included in the encodings package). The codec uses mappings to encode and
decode characters. The mapping objects provided must support the __getitem__ () mapping interface; dictionaries
and sequences work well.

PATR SR WS S A A Y AP

PyObject *PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const
char *errors)
BEE: #0453 . Part of the Stable ABL. 3338 Fl 45 %2 1) mapping X7 5 fRS O 4 F 5 5 s 1) size 4>
7547 Unicode XI5, MR MAISART| A& T 77 MR ] NULL,

UK mapping 23 NULL, WIRFRZ A Latin-1 2560, 750 mapping WA 7S AE (0 2 255 {EHIA
AEEEL) 3] Unicode “FAFERAYMLGT. B4 CREPURIEEY Unicode f4(7) B None. ARBAGTAYEE 7Y --
AR BT EL LookupError, PANYIMSE] None W%, OxFFFE B '\ufffe', FHHAA
SE SRS - B -

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
BEME: #Hey5| A . Part of the Stable ABL i Jfl 45 5& i) mapping 34 4% Unicode X5 H- 4545 A H =7
TR RIRIA] . A SRAL BT H N strict” . QPR GR IS gR T | A T S Wk 9] NUL L,

mapping XEGLATAFRERL Unicode TSI AR RIS, 0 2 255 G IHY SR None. K
ﬁ“gﬁﬁ (58 LookupError M) PAKMIE] None RGN “HR LB 53
f48

PyObject *PyUnicode_EncodeCharmap (const Py _UNICODE *s, Py_ssize_t size, PyObject *mapping,
. const char *errors)
R A #045] B . Encode the Py_UNTCODE buffer of the given size using the given mapping object and return

the result as a bytes object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsCharmapString () or PyUnicode_AsEncodedString ().

PA NSRRI 2% APL 234 Unicode BLEf % Unicode.

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
RwEMA: #4951 M. Part of the Stable ABL @1 b ] “F AP 2R 5L 5 AT R IR M 4558 Unicode XA .
RIS 4551 % 1 55 MR [5] NULL.

TR 2R B4 Unicode (7B 1| HE£Y Unicode (37K None GXARHIHERAH LI F4F) -

Mapping tables need only provide the ___getitem__ () interface; dictionaries and sequences work well. Un-
mapped character ordinals (ones which cause a LookupError) are left untouched and are copied as-is.

errors B A5 T o ARISER B & o BRI PACH NULL /R BRIA RS AR AL B XK.

PyObject *PyUnicode_TranslateCharmap (const Py UNICODE *s, Py_ssize_t size, PyObject *mapping,
) const char *errors)
REME: #4975 B . Translate a Py UNTCODE buffer of the given size by applying a character mapping table to

it and return the resulting Unicode object. Return NULL when an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE API; please
migrate to using PyUnicode_Translate (). or generic codec based API
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Windows fhf§ MBCS %R0 28

PATF /& MBCS #fii#5 i APL. H BB A 1{XAE Windows H1 0] FI - 1 Win32 MBCS #5488 R SEBL A4 . 13
& MBCS (5 DBCS) J2—J4mtg=, mIEHA—1. Hirgmidts=U2 s iplas B -
BCEE L
PyObject *PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
BWEMA: #8951 . Part of the Stable ABI on Windows since version 3.7. B3 fiith MBCS gt i) =TT R s
i size D78 —> Unicode Xf 5 . WIRGwfMEISE5] 4 1 575 Wik Ml NULL.,

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py ssize t size, const char *errors,
Py_ssize_t *consumed)
R E fE: #4451 A. Part of the Stable ABI on Windows since version 3.7. i R con-
sumed K NULL, W 7k 2K ) FPyUnicode_DecodeMBCS ()., I % consumed A~ 5 NULL,
M PyUnicode_DecodeMBCSStateful () iAo RS A Fe I 58 B 775 I H. O B g L 1) =15 £50ks
TEAEAE consumed H1

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
RWE: #ra4 5| . Part of the Stable ABI on Windows since version 3.7. fifi  MBCS 4# % Unicode X% -+
SR A Python Py AR XSGR [ . FERACH T O strict”. AR RIS AS S K T R E WRFIR 9] NULL.
PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
RWEE: #FHeg5l A . Part of the Stable ABI on Windows since version 3.7. Encode the Unicode object using the

specified code page and return a Python bytes object. Return NULL if an exception was raised by the codec. Use
CP_ACP code page to get the MBCS encoder.

3.3 BUBTIA.

PyObject *PyUnicode_EncodeMBCS (const Py _UNICODE *s, Py_ssize_t size, const char *errors)
REME: #7495 A . Encode the Py_UNTCODE buffer of the given size using MBCS and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 4.0: Part of the old-style Py _UNICODE
API; please migrate to using PyUnicode_ AsMBCSString (), PyUnicode_EncodeCodePage () or
PyUnicode_AsEncodedString ().

AT
HESELERY

PATH A?EI AT PAAEER S A B Unicode XFGERIFAFER (FERIE HEATFRH N F47H3) & 1@ 24 /4 Unicode %4
B

WA KA R H A TERRFR [F] NULL 8¢ -1,

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
BWEME: #8951 A . Part of the Stable ABL $HEFA T RS2 — 31 Unicode 74555 .

PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
BEME: Fag3| A, Part of the Stable ABL 74— ANE45 4345 5]—/ Unicode 45215132 . U1ER sep Hy
NULL, JPRARIEZAS KRR A T 7078 0, KRR E 1 AT R T 20 . 4R 80 maxsplit .
WA, MR RS 2R A G e R 2

PyObject *PyUnicode_Splitlines (PyObject *s, int keepend)
BEMA: #9518 . Part of the Stable ABL fRIE 7455374 Unicode F4&FH, 1% [H]—> Unicode F4F
ERiYSIZ . CRLF R — T8 AR keepend 23 0, WIFT /- FAF A CLAEAESGS KA HK + .
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PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
RWE: #a4 51 A . Part of the Stable ABL. i ] 45 7€ 1Y separator £ — AN FF R A FE 1% [0 45 5 Unicode
FATHR

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int di-

rection)

Part of the Stable ABL 3R substr YE25 E W i 5, (direction == —1 FERHTZBVLEL, direction == 1 FR )53t
fit) 5 strstart:end] FHVCECIMRE 1, AHIMERE 0. WK AERRNRE -1,

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
Part of the Stable ABI. 1 [Bl{ii i 25 %€ 1) direction (direction == 1 FE/RFI MK, direction == -1 Frn )5 a1
%) I} substr 78 str [start:end] FHRHMBMOE. REENENIHRT S Hh -1 TRk
ENCHL, -2 WFRR KA E T 25

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
Part of the Stable ABI since version 3.7. 1R [A[{fi i 45 £ 1Y direction (direction == 1 FE/NHi 18K, direction ==
-1 FIRIG A E) AT ch 7E str[start:end] FERIMBKAIE. REEHENTLALNRG]Z;
{8 -1 FURKIRBICAL, -2 WFRR KA RIS T 75
3.3 BT NA.
3.7 R Ak IAE start Fl end $5JHHEA Y strstart:end] B UWFTH

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
Part of the Stable ABL & [0] substr {F str[start:end] PAESHIAGRE. R LA RNRE] -1,

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
BEMA: #9351 . Part of the Stable ABL 5§ str W substr 7532300 °R replstr 226 maxcount YK H1% [0] 45 5
Unicode %%, maxcount == —1 FREE:,

int PyUnicode_Compare (PyObject *left, PyObject *right)
Part of the Stable ABL R ANFAFRHR M -1, 0, 1 43 JIFoR/IN T FTHIT .

BERR BT RN R B -1, RN S PyEre Occurred () KA IR

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
Part of the Stable ABIL ¥ Unicode X4 uni 5 string #EAT L FHR 9] -1, 0, 1 ApSIFER/DT . ST HKRT .
BAF N ASCIL it i 7778, (HANRE A A E A 5l ASCIT "7 455 DU R 5 2 K5 HiA% 1SO-8859-1
P RS
PR R TI KR

PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
RwEME: #4971 . Part of the Stable ABL X~ Unicode 4 AR A7 & LA H IR 01 DA R EZ —

 NULL I F51 % 7 S
e Py _True or Py_False for successful comparisons
e Py_NotImplemented in case the type combination is unknown
Possible values for op are Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE.

PyObject *PyUnicode_Format (PyObject * format, PyObject *args)
BEME: #4451 A . Part of the Stable ABL R format F1 args iR ] — D FH W FEHF BT S X% T

o)

format % args,

int PyUnicode_Contains (PyObject *container, PyObject *element)

Part of the Stable ABL ¥ 7% element ‘2055 HE container WP - FH MV 12 9] ELE B AR (E -
element Wh/ R il % B — 1~ HLICE Unicode FAFH . AN A AR AR NR ] — 1.

void PyUnicode_InternInPlace (PyObject **string)
Fart of the Stable ABI. Intern the argument *string in place. The argument must be the address of a pointer variable
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pointing to a Python Unicode string object. If there is an existing interned string that is the same as *string, it sets
*string to it (releasing the reference to the old string object and creating a new strong reference to the interned string
object), otherwise it leaves *string alone and interns it (creating a new strong reference). (Clarification: even though
there is a lot of talk about references, think of this function as reference-neutral; you own the object after the call
if and only if you owned it before the call.)

PyObject *PyUnicode_InternFromString (const char *v)
#mow fE: FH oy 3 A, Part of the Stable ABL  PyUnicode_ FromString/()
MPpyUnicode TnterninPlace () WG #:AE, &l — T WAL AT F Unicode 7 47 53 XF 4,
BN ) BA R R R J5OA AR AP R R B (C“OAR”) 510,

8.3.4 ju#l (Tuple) ¥k

type PyTupleObject
XA pPyobject HTRBMAFE 1 Python [ TCHRXTA

PyTypeObject PyTuple_Type
Part of the Stable ABIL Py TypeObject HSLHIFE—" Python JuZH2A | X5 Python ZH Y tuple J&
LEIGIEDRS

int PyTuple_Check (PyObject *p)
U2 p 72— tuple Xt %UZ%‘ tuple ZEAUfY AR S MR M1 LA . BERR AU J& & I HRAT

int PyTuple_CheckExact (PyObject *p)
WER p J2—A> tuple X RAEARZ tuple ZEAU )12 A S B 3 (o] EL(E . HpRAREUZ 2 AT

PyObject *PyTuple_New (Py_ssize_t len)
BwEfi: #e43| M. Part of the Stable ABL IR M —ANFT R TCHRT R, KN len, JIMnf i 0]
NULL,

PyObject *PyTuple_Pack (Py_ssize_t n, ...)
BREME: #0493 A . Part of the Stable ABL I B IR B — AN F I TTAHXN %, K/NKH n, RIGEHR
Bl NULL., JCAI{E #4540 M35 10 Python Xf R WG4 n > C 240, PyTuple_Pack (2, a, b) I
Py_Buildvalue (" (00)", a, b) fH%:.

Py_ssize_t PyTuple_Size (PyObject *p)

Part of the Stable ABL JKEUE [ JC R 0384, R B1Z T4 KN,
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)

REITCH p RN, EBUNEE NULL 3F e — o4l AT HHRI A

PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
846 5B 31 Part of the Sable ABL R p FRAFIITEAT AT pos AbGH%R. HIR pos 51
(BT, R NULL 38— IndexError 4.

PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: AR . BT PyTuple GetItem(), HAKGEHSE.

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
B #4431 M. Part of the Stable ABL &[] p Fr4g sl CAL Y Fr, T low I high Z ), BETER
Wi iR ] NULL, X4 [T Python Fih3( p[low:high]. ASCFFMIIRKERT].

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL ¥E p fi [ ) JL4LH) J pos FLEAHAR KL o 9510 o BN E 05 AR pos A,
MR E -1, HH— IndexError B,

s shekgiss “GI0 b o 1B, I EFEAICA T EAEREMAIE A H i .
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void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
RUUT PyTuple_setItem(), (AARBFTHIRIGA, I HR% R A PNRIFGERH .

HE: XAES k" — AN o W5, A5PyTuple SetItem() AR, B T& EFXHEHE
B 1 Jedl R T pos (B AT R[5 | FHHRRE B -

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)
AT ITCA RN newsize F5 2 STCAHRIHI L . PIENICH HONAZA TR, BT DA AER S
SA—FIHR, ARMZENE. WRITCHCEPARS A AR BT, A Z G . JodAE
G ERLSHKEGN. LERESHRIATHIFE—Foud, Radagsk. momRm o . %
P AR A BABGE *p BYZERAELR -5 8 I LR B2 BT (EAR ). R T o SRR S, SR Y
*p FRECEHE. RIS, AR -1, X *p BE N NULL, J5|% MemoryError m# SystemError.

8.3.5 LHFIINTR

LHIF IR GOE M T namedtuple () 1 CXR, BI—Aps1, HArga& AW AESErEDim. e
KIS, R e AR AR E Y S A S R

PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
B A #4931 M. Part of the Stable ABL #i¥fs desc *FEBHRAIE — N FAEEFHIEL, R A,
WA Py St ruct Sequence_New () Bl 45 R HISLH

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc SRS P HI A type.

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 PystructSequence_InitType M[F], (HuZhifi] 0, KWHRE -1 .

3.4 BUHTIA.

type PyStructSequence_Desc
Part of the Stable ABI (including all members). 132 510 FE ) 251 751 254 K 005 E .

1 C Type BE

name const char * LER P 5 B 24 B

doc const char * 8 ) 22 2 W R ) SCRY EAF FR B NULL B T

fields PyStructSequence_Field| $8[n DA NULL 45 IS T84T, HFEEAM N
* BT

n_in_sequence int Python I ] WL 7 BEEC (an s 1 c4l)

type PyStructSequence_Field
Part of the Stable ABI (including all members). FiiRZEH BN —NFBr . YL 5 9 @R Jed sy, fr
HEBWRBIENE PyObject*, FEPyStructSequence_Desc ) fields T HES#E T 4551
JE AR P2 WA B

| CType =

namg const TR A PR E NULL , H E A OR v 4 T B A &R, W ik B
char * “NPyStructSequence _UnnamedField PMFEEE R4 FER

doc | const B W) B SCR AT ER B NULL
char *

const char *const PyStructSequence_UnnamedField

TFBA MR BRI R a2 R

140 Chapter 8. RFHIMRE



The Python/C API, £[F) 3.10.19

3.9 fiEAS: XAEAE M char * B,

PyObject *PyStructSequence_New (PyTypeObject *type)
Bow fE: #8451 . Part of the Stable ABL Q] # npe Ay S< B, % S I b Al
HPyStructSequence_NewType () Blf,

PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BwEME: ENGF| A . Part of the Stable ABL &[] p FIr48 16 (45 H P A, AT pos ALRIX S . AFR%E
BT RAG AT

PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEE: EAGYE R . PyStructSequence GetItem() WERRZAR,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL Y451 %% p RG] pos AW F B E N{H 0. HPyTuple SET ITEM() —FE,
BNz AT 56

i SXARREL <G TR 0 H— I

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetTtem () HIZEA.,

flE): XAEREC “GIHC THRIE 0 —ANE I

8.3.6 List (%) ¥

type PyListObject
XA C KA Pyobject W TRAAFK—1 Python F| X5 .

PyTypeObject PyList Type
Part of the Stable ABL. X 2@ T Py Typeob ject [#43 Python 51| 357 iy 5215 . #E Python J2 i FI2K
A list XEH—AXT%

int PyList_Check (PyObject *p)

AR p 2 —A list X alE list JEAU 1B SL I AR B BAE . R EIUR @ 2 T AT .
int PyList_CheckExact (PyObject *p)

W p 22— list W GAAAR list AU A LB MR Ml B . MR BUR 2 2 B T -
PyObject *PyList_New (Py_ssize_t len)

BWEME: #Hey 5 A . Part of the Stable ABL IR Bl — KR len 15 FF, RIBHR ] NULL.

fiE: % len KT ZW, @R B E 5 £ L0 HE g R NULL. B AR BE KL C K
B pySequence_SetItem() WIS API 5{&E H C ¥ PyList_SetItem () Y-Fr W H & E N E
SEXFARFIA Python AUAE 4 FF X R4

Py_ssize_t PyList_Size (PyObject *list)

Part of the Stable ABL 3R 1] list RN R K E; XETLHEINENLEH Llen (1ist)

Py _ssize_t PyList_GET_SIZE (PyObject *list)
TIAH) C B pyList_Size () , WHERKI,

PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
BEME: NG5 A . Part of the Stable ABL i&[a] list FT 45 a1 512 index (8 PR SR, ALEAHLHN
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NARGEG ASFFMIIRARREIATRT] . AR index 5} (<0 or >=len(list)), NI [1] NULL H- i

IndexError i,

PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
BEME: NG IR . BN C Py List_GetTtem() , WAHBEGAN .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL Kf5| R HER 5| index WKL item. JEIIHFIRM] 0o A1 index i H 3 IR

-1 % E IndexError B,

) phese “fiE” — AR irem 15 H EFE—D0FIR T ZE WAL E EMEAFEGIH.

void PyList_SET_ITEM (PyObject *list, Py_ssize t i, PyObject *0)
AR Z A PyList_SetTtem (). K@ R THINHR P Z /1 8A WA AL Bt
Feo

#E: Z%ES “fiE” — Xt item 51, H5PyList_SetItem() NPT T & EFXHEM B
B HRG I M A list 1 i A0 E E AR5 ] FHERE % .

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL ¥4 H item i AR 3 3 list K55 index 2 BIINIE . W IR E] 05 AN
BENMER A -1 FEE— D, ST list.insert (index, item).

int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL 534 item FMBISZE list (AR . WISRMENKEER 05 WRA R MR E -1 I
WE— R M4 T list.append(item),

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
BEME: #6435 A . Part of the Stable ABL iR [a]— AN 524132, 4927 list 24 5T low FI high Z 18] i %
%o WRAREINGR ] NULL 355 H24T list [low:high]. NZFMIIERBIHITRT].
int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
Part of the Stable ABL ¥ list 24 low 5 high 2 [a|f0 ) %N itemlist TN . 24T 1ist [low:high]
= itemlist. ifemlist \JPAA NULL, FRMRE AN —D20HE (MBI ) o SBERE 0, 2 MR
Bl -1, FHRSHEMIR AR BIHITRT.
int PyList_Sort (PyObject *list)
Part of the Stable ABL. X} list 1425 H 7 HHE Y « BB 0, 2R o XEMT List.

sort ().

int PyList_Reverse (PyObject *list)

Part of the Stable ABL % list W1 (1) 4% JEH R S . IR A O, eI IsHR o XEEMT 1ist.
reverse ().

PyObject *PyList_AsTuple (PyObject *list)
BEE: #Hag5] A, Part of the Stable ABL & Bl — /N e X 4, Hor a4 list MINE: ZE0MT
tuple (list),
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8.4 FaRUIF
8.4.1 L

type PyDictObject
pyObject §AUFE K —1H Python 7 JH .
PyTypeObject PyDict_Type
Part of the Stable ABL. Py TypeObject FHILFE—(H Python I AL, HEL Python Jg iy dict [F[A]
— .
int PyDict_Check (PyObject *p)
#r p e E M F e ) 1 2 RE E ) P [l crue 10 PR A AR ST LA T )

int PyDict_CheckExact (PyObject *p)

2 p T HY HAEAR R — M FI AR B, IR true. 0 RR B RHER G T .
PyObject *PyDict_New ()

BEME: #a93]1 A . Part of the Stable ABL 3R [B]—ANET R 23 8, 2R [B] NULL,

PyObject *PyDictProxy_ New (PyObject *mapping)
BEME: #7895 )ﬂ Part of the Stable ABIL ik [\] types.MappingProxyType %4, T i fT =
BAT AW 3 TR AR I8 RSl 2R AR
void PyDict_Clear (P}Object *p)
Part of the Stable ABI. j] f)uﬁ? L) T AT
int PyDict_Contains (PyObject *p, PyObject *key)
Part of the Stable ABL i 5E key 2 SHEF I p o W2R key VERC F p 9FE—01, WaR[E] 1, 75 00)5% [H]
0. &I -1 FoR 4. X4 [T Python Fiki key in p.
PyObje(l *PyDict_Copy (PyObject *p)
Bwefh: #ey51 A . Part of the Stable ABL R [1]-5 p £ 5 4[] #8 (EDGH AT 7 4L
int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABL i | key {E 585 val i AFHL p. key W9 Fhashable; YNRANE, WETF| %
TypeError. JMINMNHRI 0, KRWGHHRIE -1, BEeRE =2 Mt val 89510
int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
Part of the Stable ABI. {§i[f] key {EN4E5F val T{AB|FIM p F1. key /A const char*, FXF% 2

PyUnicode_FromString (key) Q. WMIAfiR IEIO MR A -1, BERRER A B HU val 1
51 H.

int PyDict_DelItem (PyObject *p, PyObject *key)

FPart of the Stable ABL %% [ p iR key 45 H . key Wb j&hashable; {1 2 E )”'Jé%[?yi
TypeError. WERFHAEH key, M5k KeyError. WMIIMRE 0 5 E KM} R

int PyDict_DelItemString (PyObject *p, const char *key)

Part of the Stable ABL % [ 7§t p EPEE%??% key 8 E M 2K H . WERF DB key, W5k
KeyError., FIIHHRM O, ﬁimﬁlﬁ‘f
PyObject *PyDict_GetItem (PyObject *p, PyObject *key)
BeMi: NG5 A . Part of the Stable ABL M54l p HiR 8] DA key N RN 5L, WIREEY key NAFAE
{H 3 BB — A R[] NULL.,
WEEEME, WA _hash._ () Ml _eq (O HRTFEMEENSHM L. &

}ﬂpyplct GetTtemWithError () HAFETRRE

3.10 iR A FEANBRRFGIL AT B0 8 A It APT B4 (R 7 s J R T 9 i . IRAE BN P SR iF
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PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
BEME: AT A . Part of the Stable ABL PyDict_GetItem() WASRN, BALFMGN . Y
KAERPRFR A NULL JF HASCE— N . AR AEAE IR ] NULL I HAA S B — A .

PyObject *PyDict_GetItemString (PyObject *p, const char *key)
BEME: EAEYF A . Partof the Stable ABL X 5PyDict_GetItem () —#f, {HS2 key #i155E N const
char*, M PyObject*,

FERERMR, T _bhash__() . _eq () JriRIQIE— M ARG SRR
W . S PyDict_GetItemWithError () PAS4IRRE .

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
BEME: EARF] A . XER Python 2 dict.setdefault () —#f. QN key f£7E, BIRFBIFEF
i p B R RO REREAE, B AHIE defaultobj —E1H A IR 0] defaultobj . XA~ ¥
key HME A BRAL—IR, A RTEAFRANIE AN 43 FITH AT .
3.4 BB

PyObject *PyDict_Items (PyObject *p)
B #e971 8 . Part of the Stable ABL 3R [l —AMu & b iy B E T Py ListObject.

PyObject *PyDict_Keys (PyObject *p)
BWEE: #8451 A . Part of the Stable ABL & [B]—AN & F A G 8 (keys) i PyListObject,

PyObject *PyDict_Values (PyObject *p)
BWME: #Hey 5 A . Part of the Stable ABL & [B|—AN & M1 A {E (values) [ PyListObject,

Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL & [o] 7L T H 4L, S T34 74l p fliff] len (p) .

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
Part of the Stable ABL 15T Mt p H i I A SR o ESR— U B BR BT L6 R A2 1T, 10 ppos BT | 11
WPy _ssize_t WMREHIGRAN 05 % BRECRF 7 it B S BREAEDO R I AR, — ELRTAT B (E AR
Hot MR MR . B2 pkey FI pvalue [ 244 w) PyObject* 28, BATRR 7 36 A SEAIMERIE
7, BRI NULL. sl BRI AR5 | AR & B A5 o ppos TEIA UM B BAE 2. ERME
FORNES IS RS A, I Hoh T e e iRy, P imAs A L.

S A

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

U p AN AZAE I P ) R A . A LRy, R (R A, EAURTRE A A K
AEE . Bl

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, s&pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_ FromLong (i + 1);
if (o == NULL)

(Fogkss)

144 Chapter 8. BEFHIMRE



The Python/C API, £[F) 3.10.19

(R —H)

return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (0) ;
}

int PyDict_Merge (PyObject *a, PyObject *b, int override)
Part of the Stable ABL XJWRSSXIZR b #ATIEA, FHEEXEIME T a. b ATRAR— D58, SR SE
RppyMapping Keys () flPyObject_GetTtem () WIXI5t. WIR override JEAH , WHNRALE b 4%
HHIE BN @ v CAFAERAH B SEAEN R 4, 25 W AIRAE a P A AR TR Y S0 2 BB (E AT . 24
IR O B 5] A S HE I AR ] -1

int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABL %X 5 C W1 PyDict_Merge(a, b, 1) —F&, W ZE{LLTF Python H1 11 a.
update (b) , ZHFETPyDict_Update () TEH S H A keys” J@ PEIS A 2 a1 2 2% A #E
XPRFH . 2SR ] 0 B 5] K R ml -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
Part of the Stable ABL X seq2 W[ SEN SR B A H BT M a. seq2 AMAUN A EE Ry 2 1 A HRAELNS
MITCRA AR SR . AR B BN, AR override ELAE I B BRI o 24 CZhIRHR ] 0 B
FMGI KR EERIE -1, S Python MUY (IR [EIEIRSL)

def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

8.4.2 REWMR

X—T RN T £ %) set Fll frozenset XM AIL APL, AEA0] RAE T 1H 51 H 19 T BE A 4 2 4 FH 4
LRI (B 3EPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue (), PyObject_Print () PAMPyObject_GetIter ()) 8i&Hh
L F I (B 5PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (),
PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr () PA
M PyNumber_InPlaceXor()).

type PySetObject
EAPyobject B T-IEBIME I SBA#-AF set Ml frozenset XRIINEEIE. ERMUTFPryDictobject
(A TE T X/ INRST R AR U 2 [ /N (RARTTH AR =), TR T SRR R SR Aok Ui
BORFE I R AT AR N AR (R BRI T 2) o IS H IR - BOR B 20 I HLT fig
KANAZ o FTA VIR 24385 C 5 A SO APT RS T IAS PL s S5 A (R i

PyTypeObject PySet_Type
Part of the Stable ABL jXJ2—/~PyTypeObject SLf, 7~ Python set 28%1,
PyTypeObject PyFrozenSet_Type
Part of the Stable ABL X J&—/~PyTypeObject SLff, Fsn Python frozenset Z57,
TN RAUG A S T AR AL & Python XFRIHEEN . ZRBIML, X LEAh ik oK Bt il A TAL BT A AU Python
P
int PySet_Check (PyObject *p)
W p Z—A> set MREE B FRBWLHINER P EE. HRBUR 2T T.

8.4. B 145



The Python/C API, [T 3.10.19

int PyFrozenSet_Check (PyObject *p)
R p @—A> frozenset MR uF ZH T HALHIMR I HE. HRER 2B PIT

int PyAnySet_Check (PyObject *p)
TR p 1 set M. frozenset XREH & H R SLHINGR B . HEREE 2RI
7.

int PySet_CheckExact (PyObject *p)
MR pR—A set WRMEARH LA SLBINRE M. MRS BEIHAT.

3.10 OB

int PyAnySet_CheckExact (PyObject *p)
R p @—1 set B frozenset WHEANEH T LA LHINRFIEE . R R 2 BIhAT

int PyFrozenSet_CheckExact (PyObject *p)
W p B4 frozenset XT%WT%E%%@?AE’UJ? IR I EAE . BEeREE 2 S AT

PyObject *PySet_New (PyObject *iterable)
BEE: #9531 A . Part of the Stable ABL & [B]— N1 set, HrpA 5 iterable ik [H %4 . iterable
A[PAH NULL Fn @ — B s G, MR B E A, KRIGEHRE NULL, 42 iterable 52 Fr
EAZAERRXZIG | & TypeError, i%*@iﬁ%%&iﬁﬂﬂ?%ﬂl%ﬁ (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEME: #He4 5| A . Partof the Stable ABL &[5l — /i) frozenset, HAEE iterable firik [Bl %142 .
iterable W] PAA) NULL FoR A @—NH SRS E G . IR RUEvR S 6, RIGEHR F NULL. 41
R iterable S5 PR @A ERIT LN G| & TypeError,

FHRENZE R T set B frozenset MSEHBIEk 2 H I A SLH .

Py_ssize_t PySet_Size (PyObject *anyset)
Part of the Stable ABIL 12 [\] set B{ frozenset XIZRMKJF. ZMT len (anyset) . W anyset N2
set, frozenset B{H T-RAWLHINLE| % PyExc_SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
FIAK) PySset_Size (), ANHFHEUAGN .

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABL QIRFFRE 1, QUERAKRIKFNR[E 0, 40REB| RN E -1, AT Python
__contains__ () ¥k, MCERECRS HEREA TS A R G AL R IR I IR G5 SR o 2R key SN
A A X M 5| % TypeError. HIMR anyset & set, frozenset BUH TRAMLHIN 5] %k
PyExc_SystemError,

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABL ¥$ill key #l|—/~ set 326, WA Hl T frozenset Sf| (5PyTuple SetItem()
(2Bl 2 Ab S B A PT  FH OR hy A8 B R 45 S A e S TR A AR IS 2 BB S 20 M) - U IR [a]
O MRS ] —1. QiR key SRR TTIE F X R M £ 5] & TypeError, QIAREA K AR5 %
MemoryError, UM set A2 set B TRAIMSLHINSE| &K SystemError,

THRECE T T set BUHFRARSEH], HAT T frozenset BUH T-AM LA,

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABL QIR FFFRE IR IR 1, WERARFLES] (JoHfE) &m0, GBI RMERE -1,
ST AAAE AR 231 % KeyError. I key BARTTISAZMAH| % TypeError. AT Python
discard () J7ik, WRREAS AR ARG AISE S HA IR R UREE G o WK set A2 set B
TRBP LGN 5] % PyExc_SystemError,

PyObject *PySet_Pop (PyObject *set)
BEME: #ra4 31 A, Part of the Stable ABL & [1] set TR EXT R BIF DI, FEM ser HREBRIZNS . k&
W3R ] NULL. ARG S M 251 % KeyError. QIR set AN set BUHFRAA LB 5] %

SystemError,
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int PySet_Clear (PyObject *set)
Part of the Stable ABL &5 A 4L B A BE(EXT

8.5 ENMIfF

8.5.1 FH=R, (Function) #¥
JEA—Le/0 ¥ Python bR #IHY 1 HLASEIR .

type PyFunctionObject
T R C g5tk

PyTypeObject PyFunction_Type
JX;EQ/[\PyTypeObject e 78 Python BT, "BEAEN types.FunctionType |a] Python 2
Fe Az

int PyFunction_Check (PyObject *0)
WA 0 R— BN G GREUCHPyFunction_ Type) WERIEIE(H. JEZLWIA N NULL., IR 22
AT -

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
BEME: g7l R . RIS XS code KRIKIIHTRREN G . globals W@ — 17, KT LAV]
7 4 Jr) 2
MACHE %52 *%WI‘ZJ%{H"J TS FAFER LR _ module_ 23 globals HHEEL ., 23] defaults, annotations
1 closure %A NULL. _ qualname__ 1% °}-5 B34 FRAH R AAE

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
BEME: a5 R . KlpyFunction New (), {Hif AV R BX LW __qualname  JEtk.
qualname ¥ 2452 unicode ¥4 8 NULL; W& NULL W _ qualname_ J@Ei N 5H _ name_ &
PERA F] 1R
3.3 OB

PyObject *PyFunction_GetCode (PyObject *op)
BEME: AT A . [ ELARCAGY (AR B ) R e 1 op

PyObject *PyFunction_GetGlobals (PyObject *op)
REMA: NG TR o (] R e o S R B ) R B 1 op

PyOb/'ecl *PyFunction_GetModule (PyObject *op)
BEME: AN R . [HERECTE op B __module_ JE P& [Bl—/Sborrowed reference .. ZAE W] PAK NULL.,

WA MBI AR FAFH, (HAT LA Python AURL AL AT H AL X5 .

PyObject *PyFunction_GetDefaults (PyObject *op)
BeEfh: EAGFIR . IREEETR op FBHCEEOAE. Xl PAZ— S04l NULL,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
HEREN S op % B SECERINE . defaults /5K Py_None Bi—J04H.

RIGIG| % SystemError SR FiR[A] -

PyOb/'ecl *PyFunction_GetClosure (PyObject *op)
BEME: AENAYFIA o R[] SRIKE KBS R op M. X T PASE NULL 5% cell X404

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BB KRR R EON 5 op WAL, closure AL 7512) Py_None BY cell X[ 41T

RG] % systemError SR IFiR[A] -
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PyObject *PyFunction_GetAnnotations (PyObject *op)

BEME: NG F A IRIEEREO G op AR . XTI AR —AN A 5B NUL L,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)

BEE PREON S op IARTE . annotations WK —A~F 3B, Py_None.

RKIME5| % systemError g aRE] -1 .

8.5.2 BEHlHEWHE (Instance Method Objects)

B PyCrunct ion {44 (wrapper), WL PyCrunct ion [EJ4Y (bind) FISHEMW) (1) —E 57 72
TR T FEe¥ PyMethod_New (func, NULL, class) HJBERY,

PyTypeObject PyInstanceMethod_Type
PyTypeObject [KE I3 Python B iEAE]. B AE/AB (expose) 45 Python FEK,
int PyInstanceMethod_Check (PyObject *0)
W o 22— MHE Y (BEEPyinstanceMethod _Type) HfE true. ZHubHAE NULL,
AR = gL RIS
PyObject *PyInstanceMethod_New (PyObject *func)
B #eg il R . R E O R, fune EWERTREIAL:, FEFHI T L GE IR func
BRI AR Ry
PyObject *PyInstanceMethod_Function (PyObject *im)
B ENGFIR . [ R B BITE im iR .
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEME: AT . B (macro) AR PyInstanceMethod Function (), ZME T EEiktae.

8.5.3 AE¥* (Method Objects)

JrEEEEE i (bound function) #{4. 742 IS S MG & e BB . REF % (B4
Fl—REER ) CAR .
PyTypeObject PyMethod_Type

B Py Typeobject B3 Python 7 EHIE., EAEE types.MethodType 2\ Bi45 Python 25K,

int PyMethod_Check (PyObject *0)
W o 2— it (BEEryMethod Type) HIMIE true. SHUAEAEINULL. HHRALE &
AT -

PyObject *PyMethod_New (PyObject *func, PyObject *self')
BeMh: #eg iR . EEEB S ER IR, func REEUERE AIRFAYI1F, self [Eli 7 A EEST B0
TETT R IR, fune RN EEHIFM . self WA HAE NULL,

PyObject *PyMethod_Function (PyObject *meth)
B NG TR (BB R vk meth R

PyObject *PyMethod_GET_FUNCTION (PyObject *meth)

BEME: EAFIA . BERANR PyMethod Function (), ZMET Hmtad.
PyObject *PyMethod_Self£ (PyObject *meth)

BEME: NG9 F A . BB S IR meth 1B .
PyObject *PyMethod_GET_SELF (PyObject *meth)

BEME: EAFIA . BERAN PyMethod_Self (), 2T SRR
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8.5.4 Cell ¥

“Cell” XM T LI ZMEMEG | R W TREDXFEL SR, —4 “Cell” XG0T AL
B 5B R A AR HE SR Jry AL e A0 35 [ Aol 22738 ) 0 AR ARG “Cell” 51 . D7 F)%ME
i, R “Cell” i EHYMETT A 2 FITHEXRA L o SX AR “Cell” XA R T | HI 5 2S04
MRS PIRIINA S A SR RBRALIX SN2 . “Cell” XA H A W] REAR KA H
type PyCellObject

C 451 cell Y1

PyTypeObject PyCell_Type

SHHE cell Yy HEUE].
int PyCell_Check (ob)

MR ob 22— cell WRNREIEAL; ob AR NULL. BLEELE 2 S MEHAT .
PyObject *PyCell_New (PyObject *ob)

Befa: #ag5l A, AIEIF RIS E ob 1HT cell XF5e. JES RPN NULL,
PyObject *PyCell_Get (PyObject *cell)

BEME: Freg gl Ao B cell [FIZE ) cell,

PyObject *PyCell_GET (PyObject *cell)
BE M EANGFIR . R[] cell PR cell INES, EZAKEI cell J275F NULL FF HOy—A> cell Xf42.

int PyCell_Set (PyObject *cell, PyObject *value)
$f cell X4 cell NN value. XREREBATATR cell XL MU FINZRIGIH] . value W PASH NULL. cell
WK AE NULL; QIR E A e —A> cell AR A -1, GISRBE I MR R ] 0.

void PyCell_SET (PyObject *cell, PyObject *value)
K cell X4 cell PIEIN value. NLVHEG I HTEL, I HASIATII DAPRIEZ 45 cell o752 HFE NULL
I H A —A> cell X4,

8.5.5 ¥R

HIYXF4 /e CPython SLHLHIMRZ AT . A AR R0 2 sk B A AT AT AU
type PyCodeObject
AT RBAACRSRS RIS G C G54 . 2SR BOnT I B

PyTypeObject PyCode_Type
XRE—PyTypeobject Sfil, H.FE/R Python ff) code 2%,

int PyCode_Check (PyObject *co)
MR co f2—A> code XRMIRIMEE. MEREEZ2 BT

int PyCode_GetNumFree (PyCodeObject *co)
R[] co H AR B

PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, PyObject
*freevars, PyObject *cellvars, PyObject *filename, PyObject *name, int firstli-
neno, PyObject *Inotab)
BEME: #ag 5l A . R NE ARG AERARTE S R A X GOk B — AR T, 35
M pyCode_NewEmpty (). JMPyCode_New () FL4%n] VAGRE FIHERI T Python AN, DA F 7S
T LAY
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PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount, int
nlocals, int stacksize, int flags, PyObject *code, PyObject
*comsts, PyObject *names, PyObject *varnames, PyObject
*freevars, PyObject *cellvars, PyObject *filename, PyOb-
Ject *name, int firstlineno, PyObject *Inotab)

BEME: #ag5l A . RIUTFPyCode New (), {HiHiAH — YN posonlyargcount” FF (L FR{E 4.
3.8 GBI A

PyCodeObject *PyCode_NewEmpty (const char *filename, const char * funcname, int firstlineno)
BEME: Frag 7R R LR TR E R4 L B S — AT S S AU X4 3T exec () Bleval ()
A AR R S 2 AR

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)

RIATE byte_offset fLE B HIVA N Z G K EMIESMATS . WERIHFTE—IMIATS, ik
M PyFrame_GetLineNumber ().,

FRRE A MUEXT R R AT S, TR PEP 626 A1) APL,

8.6 Hi¥fF

8.6.1 #E=x (File) ¥t¥

XY APLJER} B S 4 Python 2 C APT /MRS, Bad RHMT C hnifE R Znf /O (FILE®)
5o AE Python 3 W, SCPFFIAL MBI 1o B, Zp= LAV BAE R SERIRZ R T Zent VO 2 1 ST L
ANZ o TN A R BRI X LR APLAGESE C sy, RN THRESA R A R I R =T
RIECHTIH 1o APL

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char
*encoding, const char *errors, const char *newline, int closefd)
B #ag 31 A . Part of the Stable ABL MR CITH S fd B SCAFHEIAFF I Python SCIFXT4 .
ZH name, encoding, errors i newline W] DK NULL FEn i BRINE ;s buffering ] DA -1 FHn{d B ERAAE .
nagﬂ%%%f%ﬂ%%’ﬁﬁ?ﬁ?%@o R E] NULL. A XSHRE A, 25 10.open ()
ERAGIPEE

e (11 Python WLELA ECLAYZER . UK E 1 OS YOCHHIBA TR frath A R (1
BRI T )

3.2 i AR ZWE name JBIYE .

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABL ¢35 p RKIRAYSCOHIAFFAE R int d& Ml QIR REEEL, WHRWHAE. R
2, WAERXRAAAE £1leno () IEWAMZINE; SR ARl — AL, BRI SURA T
OB AT N GRE G R e o5 B A T

PyObject *PyFile_GetLine (PyObject *p, int n)
REME: #8495 . Part of the Stable ABL 284 F p.readline ([n]) , XPEREMITE p PitE—
1o p AIPARSCHA REUAA readline () JVEMAEMXISR. WK n 2 0, WIIERATHIK AT,
HRA PR —1T. AR n KT 0, WS EEBOR B n AN AT RAR BT —3R 7)o TEIX PRI O
T, ARSERIERSCHER R, MR M AR HE, W a /N 0, WITGIeK FEM AR BEH—AT
HZ AR BV EIA SR, W51 % EOFError.,

int PyFile_ SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H5 io.open_code () WIEHATH, RFIHLIESE T i fihr ety kb i
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MRS R— A RAK PyObject * (*) PyObject *path, void *userData MRS, A path &
Wi N PyUnicodeObject,

wserData §5EF £k A K0 T FT B T80T AR IRRIZ FF T , A bR R £ 346 7 Python
R

BT T LT IHER ARG AN, 5RO PAT R T A EAE, BRAEC e g
RS H A sys.modules 0],

—H#TE, EMARBRBIREUER, ZIaXPyFile SetOpenCodeHook () YT IBARFRIN,
IR RS C 2pint, BRI -1 H R E .

MR DA e Py Tnitialize () Z IV .
FIE— NS LN HiTFHF setopencodehook.
3.8 HUHIIA.
int PyFile_ WriteObject (PyObject *obj, PyObject *p, int flags)
Part of the Stable ABL X§Xf4 obj B AR R p o flags ME—CFpHIARG & Py _PRINT_RAW; WIREE,
MEAMRE str () AR repr () o WIIIRE 0, KRIMMNGRIE -1, RFECEE 4R HI 5.
int PyFile_WriteString (const char *s, PyObject *p)

Part of the Stable ABL Sy AT H s SV po HRIREIIE O, T SR Hks e -1, [E e Al
BIAMRIE.

8.6.2 Rl ¥R

PyTypeObject PyModule_Type
Part of the Stable ABL X4~ C BRI F| Py TypeObject FFE /R Python H{EERZEH . ¥E Python F£)/¥%
HZ S 9 ZR B8 A types .ModuleType.
int PyModule_Check (PyObject *p)
M p ARG, SO RBY AN R B R P FUE . R BRI & A .
int PyModule_CheckExact (PyObject *p)
4 p NBHEAXS G HA R PyModule Type WT2RBUAN RN 1R (M EL{E . 2% K BUK A7 1R [ .
PyObject *PyModule_NewObject (PyObject *name)
BEME: #8455 B . Part of the Stable ABI since version 3.7. iR Bt %, HgMH _ name_ K

name . WU @M __name_ ,_ doc_ ,_ package_ ,and_ loader__ #&WiHZNIET. (T
HIEHR T _name__ #H{ N None) . WHBIN 4424 _ file @M.

3.3 OB A
3AMUESE: _ package_ fll_ loader_ #f#k(F] None,

PyObject *PyModule_New (const char *name)
BWE: #9518 . Part of the Stable ABL XZ3M T PyModule_NewObject (), {BH4ZHr M UTF-8 44
W EEAFER AN f& Unicode %42 .

PyObject *PyModule_GetDict (PyObject *module)
BEME: NG5 A . Part of the Stable ABL &[] SEI module 1) iy 44 75 [ I - JO0F 525 HORE5 5 488
Bext gy __dict_ JEMEMR. W2R module A2 —MREPA G (BB S 72 8) . M5k

SystemError iR [E] NULL,

UL A Hiofth PyModule_* Ml PyObject * pEIMAE HZBHIMIRE) __dict__.

PyObject *PyModule_GetNameObject (PyObject *module)
BEME: #hy 5| A . Part of the Stable ABI since version 3.7. i&[8] module %) __name__ {H. UNFRBH AR
Mz, SEWRERNE TR, WR5]K systemError H & [A] NULL,
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3.3 BUHTMA.

const char *PyModule_GetName (PyObject *module)
Part of the Stable ABL 23l F PyModule_GetNameObject () {HiR[E] 'ut£-8"' JRALHIZA K.

void *PyModule_GetState (PyObject *module)
Part of the Stable ABL ix [IEHRfY “RZ”, Mli2il, M8 7ERR I N 2 Foh) WA R Fa5T, 50

#H NULL, &l PyModuleDef.m size,

PyModuleDef *PyModule_GetDef (PyObject *module)

Part of the Stable ABL 3R |1 3§ A HL A @ BT F i PyModuleDe £ Z5RMRIGHEER, S8 WERAHRAS 2 (H
ZE R E SR RG 3R B] NULL,

PyObject *PyModule_GetFilenameObject (PyObject *module)
BEME: #h4 3| A . Part of the Stable ABL R [0|{ii [} module ff) ___file_  JEVEATINENNY 2230144 .
WREMEARE L, F MR EAE— Unicode F47H3, M &5]|% SystemError Jfik[u NULL; fEH:
A BT 3 [0l — 4 ) Unicode XFRAYT I -

3.2 BHTMA.

const char *PyModule_GetFilename (PyObject *module)
Part of the Stable ABL 28/ T PyModule_GetFilenameObject () {H& R A4S A utf-8 1 {44 .

32 R % B B f: PyModule GetFilename() Xt F AN W 4 1 M X 4 & & 51 &

UnicodeEncodeError, iHPyModule GetFilenameObject ().

Mgt C 1R

BIL N R B w2 R TP AT (@ﬁ%ﬂﬁ"“%@@lﬂ’] ), BN R g R e (L
M PyImport_AppendInittab () UsAIEILEREL). TESH bulldmg 5§, extending-with-embedding T f#H1%

H
WAL R LR AR Py Module Create () M A—MEHGE CELBI, FFIRIIEEREHRAR , 805 ik bl E
XERGERAR B ARAG R LB B IRie”
type PyModuleDef

Part of the Stable ABI (including all members). TiHE X450, PARFAIEREYST L IFER G ES. 81
WG A — A X M B S iR b AR

PyModuleDef_Base m_base
B R ta{k Sl PyModuleDef HEAD_INIT,

const char *m_name

B 24 R

const char *m_doc
B SR 77 HR . — R MA@ PyDoc STRVAR B I SURY P AT FR S &t .

Py _ssize_ tm_size

A DB B PR PRATAE A B AR M BE I N AT XISk, il PyModule _Getstate () #53, i
ARSI . REFEHN] A TR S s e

A PIAE R AE B A AR m_size S0, IAEW M _free (WNRTFAE) RERUHHOT S )5 RE
B

Frm_size WEHN -1, HREXMBEA R, FIA SR T #Red:

REHBLE AR A, E&%ﬁ*ﬁﬁ%ﬂ%i%ﬂﬂﬁﬁ%, FAEE ARSI R E R BN 2B B
PR EAE T m_size,

WL EER RS W PEP 3121,
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PyMethodDef *m_methods
— MR ECRARE, HiPyMethodDef ik, WEIRBHBAT K%L, AIPAN NULL.

PyModuleDef _Slot *m_slots
HI 1R 22 By Baw an AL RO ARG 7 i SCALER R, PA—> {0, NULL} ZRHER. 40 ] SRpr Bl ih
A}, m_slots W21~ NULL,

3.5 A AE 3.5 U2 W, M SR BN NULL, FFgOE SOl
inquiry m_reload

traverseproc m_traverse

TEAR R G2 ) A7 3% 0] Sk g 30 1) T 8 R P ol g e 6, SRS B2 04 NULL

WERBHCR S CHOE KRB ARG B, WA A R 5. I InFEBC R NI NI Bl @ e iz 5. B
PATZH (Py_mod_exec lZl%I) BFAAE OL . SEHERRHLUL, WIRm _size KT 0, I HEBHLRES
(HPyModule GetState () iR[H]) A NULL, WIANSEH k%R .

3.9 U A AERHCIRAS W BEZ Wi AN FHR T -

inquiry m_clear

RS2 (8 5235 1] Wi 35 B ) B ] P PO B B K, RN 20 NULL

AR HOR A E G SR M AR e, WSS J8 I UL 45, Bl anFeAssse W R B 5 i Je s
WATZHI (Py_mod_exec IZ@I) B OL. SEUERRMLL, WRm size KT 0, ﬁﬂ@%ﬁ%ﬂtﬁ
(thpyModule GetState () i&[A]) ky NULL, WIAS2xE UL sREL.

WPy Typeobject. tp_clear ARFE, XA MREOFA BRAEBIRGRER B . Blan, 245]
FHVTRUR PAB SE — RIS FER N, S BRI m_free, MAGEHIEFRLIIR B A4S .
3.9 UHE A AERHUIR AW B B AN PR

Jfreefunc m_free

TERLHRAS G ARECYIa] BT F i e, AR AN 2504 NULL.

WERBIHCR S C T RAE M ARG BE, WA RS PIINFEBIR NI NI B E 5E 2 5. B
WATZHl (Py_mod_exec L?_léﬁl) WA L. BEHERRMIYE, WRm size KT 0, #H*%ﬂ%/{j(ﬁ
(fhPyModule GetsState () iR[El) jy NULL, WAL R IR %L

3.9 JHE A AERHOIR S B Z B -

EHEMEt

*%ﬂmiz PRACT AL AR MRS R, Bl “ BRI BLOIan A, B AR PG s Kb i —
A

PyObject *PyModule_Create (PyModuleDef *def)

BEME: a9 38 . AR R FES B def WP 2A L E X . BE R T RK-S40 module_api_version
B AN PYTHON_API_VERSION [fJPyModule Createl2 () %L,

PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)
e #4971 F o Part of the Stable ABL G ANPIBIHT R, FESHL def 4 5E L, BEE APLIRA
HZEL module_api_version . NAZIA S IEXEIZA TR fERERR A AN IEEL , W&l % Runt imeWarning,

fiE): KRN ZME A pyModule Create () B MILEEL, BRIRREEFEEHE.

TERIIRAC R BGR [ 2 J, AR AR R S 38 & i PyModule AddObjectRef () SFpREGHATIE T
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ShrEait

n—MIRE Y RIS “ZRBAIIRL” . AR SR R P AR H AT 2L Python ASTER: WA
o5 A B, 21 M BB S, AT BIE BTG . AT DRIRZEN __new__ () Al
_init_ () F¥.

55 BB B A AL QU RTHOR ], SR SRR 2 B0 - AR sys.modules BiRs Ry . BB H A, K
BRI RIBIRAS SR, IHREHCRE E A R A S 3% Python ACHIRAE . BRIATEOLS, AR¥E[R—
A XA Z M BAZ R B . B Z — AN e . X W A RS Y 1%
TG (FIanE pyModule Getstate (), BURBRINZ (G _ dict @ik, S0
HPyType FromSpec () QIEHIMSIAIZE) .

VA

ZEERZ B BOIiatl, #146Ke %L (Pylnit_modulename) iR [o] — L& AEZSm_s 1ot s @I PyModuleDe £
Sl EEGERIZHT, XA PyModuleDef SLRIMASEHIH AT BB AL -

PyObject *PyModuleDef_Init (PyModuleDef *def)
BEME: E BT A . Part of the Stable ABI since version 3.5. Fi{ffR g 2 —ANIERW) iG 4k Python
X4, YA ISR G THEL

RN PyObject * ) def , MR KA DR, WIRF NULL,
3.5 JRHTINA.
T L m_slots Ji% 1A [i]— 4~ PyModuleDef_Slot SEMA%RA:
type PyModuleDef_Slot

int slot
FEAOZID, AR IR T4 0 R E %
void *value
FEOLE, HAS SORCTHEAL D,
3.5 BUBTIA.
m_slots JAALLIFLA—A~ id 2y O ARSI 453
CIPEELb R sdthns
Py_mod_create
FEE — R ECBEE ] AR BREHROS RA B o A LR value TRET LA ] — > BA U1 R 2544 1 R AL
PyObject *create_module (PyObject *spec, PyModuleDef *def )

R Z— > Modulespec 56, Gl PEP 451 firiE SCHY, PARREHRE Lo B 2458 [0l — AT s
XG, BEEBE— M RIFIRE NULL,

MR ER Y 2 Orr e/ ME o FEAIML, BRI 24T HAE R Python AURS, A2 R AR MR ] BE
2 FETCIRIEER

Z> Py_mod_create fIAREAE— M E L8 E -

WERARIEE Py_mod_create, FAMMPRHE ] PyModule New () QI — BB R . ZFK2
RIH spec MARE X, PASCVFY RASTH SN A TR RE T AT TFERC 2 G 4548 b i) 07 B 8 1 455 e AR
R AP, [FESE m MR E S

REERR B X R A PyModule Type WSEH. ATATRBEAIH ], HEE SRR SRS A
MEEM:. 22, WHE PpyModuleDef HFJE NULL i m_traverse,m_clear,m_free; JEZFEH]
m_size; H{# Py_mod_create PAFMUFERIN HEBIR ] PyModule_Type HYSLH.

154 Chapter 8. BR{ABIHRE


https://www.python.org/dev/peps/pep-0451

The Python/C API, £[F) 3.10.19

Py _mod_exec
58 — ML DA BATRESR A B X5 M T AT Python BRI @ %, MR A S Mg
AR . R EINZE 4 N

int exec_module (PyObject *module)
WIS E T 24 Py_mod_exec f{i7, K BT *m_slots™ $ 2 v i BLAG 7 24 T AL B o
HREZM BV EZ 4077, 15215 PEP:489

[RERR IR E L

M Z B B Ab i, FF AT RE BN, TEshSeIEBERt g, LA E M ET. Wi,
WJE ] PyModule_FromDefAndSpec il PyModule_ExecDef 52 B HIFI i1k — b,
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
BE{E: #4951 . Create a new module object, given the definition in def and the ModuleSpec spec. This
behaves like PyModule FromDefAndSpecZ2 () with module_api_version set to PYTHON_API_VERSION.

3.5 BUBTINA.

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
REME: #e95| A . Part of the Stable ABI since version 3.7. G #— N HIBE 2, FEBEL def Fil spec T
B E N, BKE APl RAHSE module_api_version. W FAZRAE IEXE BT I AERESS AR AN VCHEE , )

Z-fih & RuntimeWarning.,

iiE): REHIHRN %M Pyiodule FromDefandspec () MG MLEREL, FRARMRH0E &2 0 H
;=

3.5 BGHTMA.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def )
Part of the Stable ABI since version 3.7. FTSEL *def* &5 HIMEE AT (Py_mod_exec).

3.5 UGBTI

int PyModule_SetDocString (PyObject *module, const char *docstring)
Part of the Stable ABI since version 3.7. ¥ *module* [ S F 445 88 X B N *docstring®, 24 {#
PyModule_Create B{ PyModule_FromDefAndSpec M PyModuleDef GZEEIIE;, < AshiH M
AR

3.5 BT

int PyModule_AddFunctions (PyObject *module, PyMethodDef * functions)
Part of the Stable ABI since version 3.7. YDA NULL 4% B[ *functions* % 4H 77 1) BB N3] *module* 158
P, HXREAFHWEZHYY, WS GryMethodber U (H THU DL it ay 2 25 0], #E C
SRR B T RRVE I B — 24, 5 Python JEI LB VAL o 406 H
PyModule_Create B PyModule_FromDefAndSpec M PyModuleDef BN, < H 3 IE

3.5 BUHTMA.
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XfRERM

BT RICRREL (BRFT BRI iafl) sl s B i ST O A R 8 (B Bavigate) , T DABEI AR B %,
SKRAE W IR AR AR -

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)
Part of the Stable ABI since version 3.10. ¥—44F5K *name* (XL ESME] *module* e, X E—A4>
DIER R, W ATERSR AW AR L e P

WS, RE 0. WRKEHR, 51EFFEIFRE -1,
G2 *value* > NULL, 3R[E] NULL., 7EH A B4R, D0 S5 .
ibis R

static int
add_spam (PyObject *module, int value)
{

PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

XA TR AT A A S AR 2 obj #2754 NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_ FromLong (value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (ob7j) ;
return res;

}

RS R 24 (f ] Py_XDECREF () iAN/& Py_DECREF (), [K4 obj WIfig - NULL,
3.10 G

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
Part of the Stable ABL 28{l| T PyModule_AddObjectRef (), {HEYE I BL—AN%tF value 15|
(dnSeRm o fE).

W s PyModule_AddObjectRef () BREL, W-MiRflPyModule_AddObject () HREMBE S
FEG | R .

i SHAETHG | AR ECRT, PyModule_AddObject () HUYE RIIRFEHAS value )51 H o
X ERE DA E AR IEE, I8 T 20 S AR B DRI 30 *value* il Py_DECREF ()

ik/S K

static int
add_spam (PyObject *module, int value)
{

(FItakss)
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(R —H)

PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (ob7j) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py _DECREF (obj) is not needed here
return O;

XAt ] A A 2 2SR 2 obj 2175 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) 1s not needed here
return 0;

}

A O W24 (] Py_XDECREF () i/ Py_DECREF (), [} obj R[HEN NULL,

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
Part of the Stable ABL ¥—/>4F1-A *name* (1 8 AL # BN F) *module* e XA K] DA
TER AR IR B P . AR AR AR, R -1, R

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABL Ff— >4 FKK *name* {74 H3 H B INE] *module AT 3 4J7 {1 ok B n]
PATERCH AR IR AL BB P o 549 ER *value® WAZTPA NULL g5 R . MR AAERR, &I -1, MR
[m] 0 .

int PyModule_AddIntMacro (PyObject *module, macro)
Fr— A B B H B3 *module* A B . 4 AR A EH B H *macro* & . il 4N,
PyModule_AddIntMacro (module, AF_INET) Y {H & *AF_INET* [ %% %l & & *AF_INET*
AE] *module* A WA ARG, &IE -1, IHRE O .

int PyModule AddStringMacro (PyObject *module, macro)
R DFRFERFEEBINE] *module i,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
Part of the Stable ABI since version 3.10. ¥—A~ZEHUX G 8N B module #ide b, S8R 4258 o 7F sR AL N
W Py Type Ready () SEMAIMRIL. EAXIRMAIRIA tp_name J5—A S5 Z GRS . 40
REAEG, RE -1, EZhRIE o

3.9 BUHTIA.
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EREIR

FAT B A AL B W] AYE 24 i AR bR SO e R n BRI . X ARSI R E SO ST, AT DAKS:
ESUEO0E 8
XL R RO T il Z B B AR A BB, R T DA — MR E A 2 MR 42 .
PyObject *PyState_FindModule (PyModuleDef *def)
A EABFIA . Part of the Stable ABL I 4 IMERERS il def QUREMIBII S, Mok Bk
RMGIHCEid Pystate_AddModule () BEINEIREARIRS o WERARABIMI B BEHT R
BB SR AR I R AIRAS, 1R [H] NULL,
int PyState_AddModule (PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.3. 1% 45 b $0 ) A5 B %) 52 B 21 fg B A5 RS XK R VF
HPystate_FindModule () Fifjl izttt 4.
AEE B B B b R S B RL.
Python Zx7EF A—MEER)S H 311 /I PyState_aAddModule, FILMELERGIIGAM PN E2BH
WER (EWRRAHEL). M ERR B OIS 54k A T PyState_FindModule
WS OL T AR EN . WEREEE RN T EABERBANG (S2Ed EEAE, suglds e
(14 S PR AR IBUIT 77 AR S BB S )
A I A GIL.,
2R IA] O B S MO [A] -1
3.3 HUHTIA.

int PyState_RemoveModule (PyModuleDef *def)
Part of the Stable ABI since version 3.3. \EREEHIRS PRI def QIBRURER S5 . WINER ] 0, F %k
Ry ] -1
i A 24557 GIL.

3.3 OB

8.6.3 [[ft2¢ (Iterator) ¥4

Python 42 (it T WMl IR 4. S— P iUy, BRI __getitem () HEMMEREITY.
S A AT X R AN —A> sentinel ), 751 A AGEE TR TR AR S, FHFAEIR ] sentinel {45515
e
PyTypeObject PySeqIlter_Type
Part of the Stable ABL. PySeqTter New () & [B] %A 25 %5 5 1Y 2 BN G A N B 7 51 28 8L 4 B o 4K
iter () MEPSHIE.
int PySeqIter_Check (op)
MR op AN PySegTter Type MIRMIEE. BERECE RS MINHAT.
PyObject *PySeqIter_New (PyObject *seq)
BEME: #6495 B . Part of the Stable ABL 3 [0 —/ 5 & T %t G —A2 (d 1015 8% seq. 47 51T
F#AES | & IndexError B, AEEH.
PyTypeObject PyCallIter Type
Part of the Stable ABL. R $(PyCalllter New () fll iter () PNEREINSEIE IR B 1B %)
FRRENG .
int PyCallIter_ Check (op)
Wk op WA pyCallTter Type WEREIE(E . HEREUE RS MINHAT.
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PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)
B #6435 A . Part of the Stable ABL iR [H]— AN ENRR . 55— 134K callable 7] DA A7 7] DA
VA ZEE TS O B Python RIS 4¢; AR ER M 2R MIA R P E) T — I H o 24 callable
R 0] ST sentinel (IEI , AR L

8.6.4 Descriptor (1#iR2%) ¥4

"Descriptor” AP I IER T, EMEAERBUE 41 dictionary (FHl) .
PyTypeObject PyProperty_Type
Part of the Stable ABL. [EJ# descriptor ZY[EIfF ZUEIH4:
PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
RWEE: #8951 A . Part of the Stable ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BEME: #4951 A, Part of the Stable ABL.

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BWE: #Hey 5 A . Part of the Stable ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, st ruct wrapperbase *wrapper, void *wrapped )
BEME: #agsl A

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BWME: #Hey 5| A . Part of the Stable ABL

int PyDescr_IsData (PyObject *descr)
TR descriptor Y4 descr iR i) 2 — M6 EokHE M A BB ARG, B8 MR E R IR & — 08 J7 VA il iz 1]
0. descr WoZB[E)—Af descriptor #{4:; [EIAG S50 2r .

PyObject *PyWrapper_New (PyObject*, PyObject*)
BRWEE: #8951 A . Part of the Stable ABL

8.6.5 Y1 ¥

PyTypeObject PySlice_Type
Part of the Stable ABL Y] X228 % . B 5 Python 2 slice BAHFRIIXTE .

int PySlice_Check (PyObject *ob)
AR ob g2 slice MR NIREIFAE; ob MUK NULL, HERELE 2 S BIIHAT

PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
BEME: #eY51 A . Part of the Stable ABL & ] — 4> BG4 EEH I Y 7 X4 . start, stop 1 step &%
SANAE slice X G A PR BRI E . X LEE P A AEAT—DEFT DAY NULL, R R 0L k081
None VEAXf W B PERE . AR B R ICIE 7 BL R ] NULL.

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t

*step)

Part of the Stable ABL. M\ ] %14 slice H2HU start, stop Fll step 5|5, RHFHKEI R length. KT length

P55 R A VR %

IR 0, SRR 1 I EURBESRH (BAERAFII AN None HIGHBION N, &

XA O 2R 0 -1 9 HREE 25 )

PRATREAS 4T 500 H ek 2K

3.2 WS 2 Hi slice [EZHES MR PySliceObject*,
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int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py ssize t *start, Py_ssize_t *stop,
Py_ssize_t *step, Py_ssize_t *slicelength)
Part of the Stable ABL. PySlice GetIndices () R FHEA . MU H X4 slice $£BY start, stop I step
Kol , RPIKEMA length, TR A FELRIFAE slicelength v, 8 1 {5 HE 2552 A5
Yl —3u) r X5 v

SRR O, HBRIF R ] -1 HANBEE SR

fE): b pR B 1 AT AR KNP 1 R 2 R e AW . X B B R 8 B APy S1ice_Unpack ()
MPySlice AdjustIndices () WA, H

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}

KPR

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error
}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

3.2 RS ZHi slice XS MBS A& PySliceObject *,

3.6.1 iR EE 4 N Py _LIMITED_API K ik B 5{ X ¥ & 0x03050400 5 0x03060000 2 [A] Y
i (R$EHA) B 0x03060100 B # K] PySlice GetIndicesEx () 2§ Bl —{fi Al
PySlice_Unpack () fll PySlice_AdjustIndices () W% . ZS4L start, stop 1 step 24 Z WK AH
3.6.1 MUAATEIH: i Py _LIMITED_API #&E A/NT 003050400 B 003060000 5 003060100
ZIEE (NUFERS) W PySlice GetIndicesEx () HEFMHIIEEL.
int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

Part of the Stable ABI since version 3.7. Y] 7 %l 52 v K start, stop A1 step 5 i RAZHECH C 5, &
HERHE KT PY_SSIZE_T_MAX F{E IR/ PY_SSIZE_T MAX, #HERHLEF/NT PY_SSIZE_T MIN

f) start FIl stop {HI% K H PY_SSIZE T _MIN, H-EERHE/NT -PY_SSIZE_ T MAX ] step {H KN
-PY_SSIZE_T_MAX.

AR -1, B R [E] 0
3.6.1 JUET A

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)
Part of the Stable ABI since version 3.7. 5 start/end Y] 7 &R 5| SR IEF &€ 0074 K JE AT RE . 8B EE
G2 A E Y R — S0 B i 75

BRI . RS R 2. A2 A Python fU5.
3.6.1 UHT A
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8.6.6 Ellipsis 3%

PyObject *Py_Ellipsis
Python [{) E11ipsis X4, X RBEAEMITIE. A ST HA TR — R0 75 208E 5 T8
‘E5Py_None —FEE T HBIR R,

8.6.7 MemoryView ¥4

—A memoryview X4 C YR L T R4E T BEEH— A ABATATH AT 5 —HAZ 181 Python XF 4.
PyObject *PyMemoryView_FromObject (PyObject *obj)
BEME: #0951 A . Part of the Stable ABL MERHEZZ v X 32 1 XS A7 memoryview X4, Q15 obj 2
FEn] B gz pp I, W) memoryview XF 4R A AR /S, BB W HEE Ry, Wa]blgshas 81T
e E
PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
R EME : #hy 5| A . Part of the Stable ABI since version 3.7. {#i [fl mem /£ 5% )2 2l X )] 78—~ memoryview
%4 . flags WA PyBUF_READ B{# PyBUF_WRITE Z —.

3.3 JRHTIA.
PyObject *PyMemoryView_FromBuffer (Py_buffer *view)

B Brey 5 R . QB M A4S E SRR X G view 1] memoryview X5 . X TR BT R IX
PyMemoryView_FromMemory () kKA.

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
BRWEME: #4951 8 . Part of the Stable ABL M 58 G X 42 1 AT R A BE—> memoryview X4 contiguous
WA (78°C B 'Fortran order W) . MR NAFRZTELSER), W) memoryview X438 IR IANAE. W, &
il H. memoryview $5[1] 1 bytes XJ 4.

int PyMemoryView_Check (PyObject *obj)
WA obj J&—A> memoryview X4 MR M EAE . HBIAARFEIE menoryview FF2. HEREEE S
AT -

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
&[] 4 7] memoryview [ 5 2 o KFAG BIAS B 5. mview #2512 —A> memoryview 565 X AEA
A B R, R ORI TR e 5t KU -

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
2 o memoryview Ff & T A S X & B 45 £, B #F W KR memoryview B OH MR
iﬂ[PyMemoryVi ew_FromMemory () ﬁPyMemoryViewﬁFromBuffer () ﬁ'] #£ W3R 8] NULL, mview
WS 2 —~ memoryview SE .,

8.6.8 FH&EBYIG

Python 3¢ “5551 7 VEA—FXg. BMACRUL, AWM ERSCIG 5| HXTg. 56—t msmeys | 1t
%, 5B MU REHLAE A R — AR X S AR
int PyWeakref_Check (ob)
2R ob 2 — A5 XTSRRI B . BEpRE 2 2 BT .
int PyWeakref_ CheckRef (ob)
W ob 22— A5 XTSRRI EAE . EeREE & 2 AT

int PyWeakref_CheckProxy (ob)
MR ob 2 — AR RIGR A EAE . HERRBUE 2 BT .
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PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)
RwEMA: #4951 A . Part of the Stable ABL IR[FIXIR ob B)—A55 | XS, KB & 2 1R 7] —A55
IH, ARSI —NHRR SR EATTRERE—DNEA G HIXS . %6 A B2 callback 7] VA
— AP HIRR, ERTE ob YRR I BCGE A BN M — N RAIE S, RIS X RA
. callback ] PAA None B NULL. IR ob A@—A55951 XIS, S AR callback A~ T F X
4. None B{ NULL, NNZERECER[E] NULL 35| % TypeError,

PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
REME: #ay51 A . Part of the Stable ABL 1R [aIXF 4 ob [ —A5575 | FIAABEXI R . R ECH B2 ik 7] —
ASFIEIH, AEARGRIEQIE AN HAT S EA AT RER Bl — N IA I S 55 = ANE S callback 7]
PA— ARG, BT ob YVE IR N BEGE TG BN 42— g2, RIgs5] xS
LAY, callback HATPAN None B NULL. I ob Rj&—A555] XIS, s WR callback A2 m]
X4, None B{ NULL, NiZERECHIRE] NULL 75| % TypeError,

PyObject *PyWeakref GetObject (PyObject *ref)
BEME: AT A . Part of the Stable ABL JR[H] 555 HXF4 ref Bg5 1 IXFG . WIERPET | AN GO F
FFAE, WR[E Py_None.

i B % e BOR 9951 X5 — Aborrowed reference. X T VR F % S R TE 1% X 4 1
M Py_INCREF (), B4 EAERATI I G — U B 2 B JeiA 4 Sy e o

PyObject *PyWeakref_GET_OBJECT (PyObject *ref )
BEME: AN, KflpyWeakref _GetObject (), {HELBA—MAMESEAIGAIE -

void PyObject_ClearWeakRefs (PyObject *object)
Part of the Stable ABL MRt cp_dealloc AP PAIEZS 5551 H .

PR BCIF IR object 1555 | H-R X L85 [ T BEAAAER IR . ERFESS T BT g IR 22 R 1l .

8.6.9 Capsule X5k

A A FH X BE X 4 ) B 245 B 217 using-capsules,

3.1 BCGETmA.

type PyCapsule
XAPyobject FRBME NRRIIE, &1 TRERFRBUE (fFh voidr $5%) i#id Python
Tt 1 2 A C YR C ¥t B WU RIEE— M b e U C B RS H A ]
AT, AR AT DAGE 3 I ABILIR SR D5 IR R sh A i s i At vh s Ly C APL,

type PyCapsule_Destructor
Part of the Stable ABL Capsule [ 25 [EJHR2EH, & LT :

typedef void (*PyCapsule_Destructor) (PyObject *);

Z i PyCapsule New () F¥3REL PyCapsule_Destructor 32 [RI{E )15 X o

int PyCapsule_CheckExact (PyObject *p)
WARSHR— N PyCapsule IR EAE. HEHE RS BINIT.

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
BWEMA: #9351 . Part of the Stable ABL Bl — A58 T pointer ({jPyCapsule, pointer 225 W] DA
“H NULL,

TE R WA — > S8 H9R [|] NULL,

FAFF name A PAJE NULL Bl —MEMA N C FAFERRHRE . WA NULL, W AF R0t L
capsule K (B SR f4-7E destructor FREE .)
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N4 destructor ZH(N ) NULL, W24 B 95 68 B ISpRF By capsule VB A S EORTE
R capsule B9 ARAE N — R @M, W] name [ 244535 E N modulename . attributename.,
RF RV HABRIR A A Py Capsule TImport () HRF AL capsule.

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
Part of the Stable ABL $2HURTELE capsule FH pointer . TEJII % B — 5% H 1% W] NULL.

name &2 SRATAE capsule H 2 FRHFTREB EL AR o AISRARATAE capsule H Y& Bl NULL, MfE A
1 name tH0A%5k NULL, Python £x{i ] C pR%L stremp () 3R H#L capsule %4 F5.

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Part of the Stable ABL & MIfR{EFE capsule HH Y BT RS . 76 R IGHT 3% & — A~ F 5 & 0] NULL.

capsule 5 NULL A #8 2 &6 . X275 NULL iR A R A Sk X5 35 fi i PyCapsule IsvValid()
B PyErr_Occurred () FiHKEE L.

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABL & [MI{RfEFE capsule H24 /] F N30 FERIGHT & —A~ 54 H & 0] NULL,

capsule HAG NULL | F 32 2VER o X 245 NULL iR RIS A 2eE s i PyCapsule Isvalid()
B PyErr_Occurred () JEiHEE .

const char *PyCapsule_GetName (PyObject *capsule)

Part of the Stable ABL iR [M{RTELE capsule RS HIZFR. TERIBBHEE — D RE IR A NULL,

capsule HF NULL B EEN .. XS5 NULL R A L X HEHfPycapsule_Isvalid()
B PyErr_Occurred () FiHKEE L.

void *PyCapsule_Import (const char *name, int no_block)
Part of the Stable ABL. M —MEEHL) capsule J& -5 A$810] C RZRITEET . name L2 2445 & JEPEM
FERZFR, 5 module.attribute FH—F. RIFLE capsule A name DA 524 VEEL I 747 . A0
B no_block HEAE, WIPATEH FERR AR (i ] Py Import_ImportModuleNoBlock ()). U5
no_block NEAE, WPALGR G AR ([ Py Tmport_ImportModule ().

IR [F] capsule NP 464t AE RN B8 IR ] NULL,

int PyCapsule_IsValid (PyObject *capsule, const char *name)
Part of the Stable ABL i & capsule 5215 & — 1B M W. B AW capsule 570 A 2 NULL, (%
#PyCapsule CheckExact (), {EH WP — DA NnULL 9484, I HHNEL RS name JE
ZHMILHL. (WS PyCapsule_GetPointer () T AN capsule ZFRFEAT A KAGE..)

PeA)iE L, WRPyCapsule Isvalid() iREEAE, WHEMXTiHEE (DA PyCapsule_Get () 3k
FAEATT BRE) R AR ARAIE 23 B2

RN RA R HICRAE AR FRUGR AR, BIRE 0. LA —EA K.

int PyCapsule_SetContext (PyObject *capsule, void *context)
Part of the Stable ABL - capsule WS _EF X845 M context .

SRR 00 SRR IR [l JEBALH B B 57

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
Part of the Stable ABL ¥ capsule WA #SE N destructor .

JRI AR ] 0o SRR [l R AL I BB — A S

int PyCapsule_SetName (PyObject *capsule, const char *name)
Part of the Stable ABL X capsule NEFHI & FRiZH name. WA K NULL, WG FREIFEE LI L capsule
B AR BIRAFLE capsule H1[¥) name ANJ) NULL, WIAS2RECE .

JREIF IR ] 00 SRR [l R A I BB S
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int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABL - capsule W ZS 184154 pointer . 841 AA] A NULL.,

SRR ] 00 SRS iR [0l AR A BB —

8.6.10 42t
PE T N5 2 Python FI i SIS RG2S 2E P B X4 . T T 2 ST 5 P A ) SRR B, T st

i PyGen_New () B{PyGen_NewWithQualName ().

type PyGenObject
T A AR AR C Z5H 1
PyTypeObject PyGen_Type
S NARR R R AR 5.
int PyGen_Check (PyObject *0b)
U2 ob ;22— generator XfRNREFEH; ob AR NULL. MA@ 2 MIHAT .

int PyGen_CheckExact (PyObject *ob)
W2 ob HEALZ PyGen_Type WIRFIE(E; ob WAUARN NULL. BLRREUEZE 2 MIIHIAT
PyObject *PyGen_New ( PyFrameObject * frame)
B #ag5I R BT frame M GAIEFFIR B —ASE L ARRT G . BRREL S BUE — X frame 1975
M SN K NULL,
PyObject *PyGen_NewWithQualName (PyFrameObject * frame, PyObject *name, PyObject *qualname)
B # ey i R, HET frame 3R AN E IR — DA E RSN R, KA __name_ M

__qualname__ N name Fl qualname, IR BGE — X frame W51 frame ZELbTA Ry
NULL,

8.6.11 Coroutine (#%12) ¥

3.5 BUBTIA.
Coroutine {2 ARLE DA async B # 7 A& 1 & U [l 1P 1 -

type PyCoroObject
FJi® coroutine Y4 C 4h5HE .

PyTypeObject PyCoro_Type
Hi coroutine 4 {43 HE A AL EW 1F .

int PyCoro_CheckExact (PyObject *ob)
W5 ob HAELE & PyCoro Type RIEHE(E; ob MHAE NULL. BeR=UAE &84T

PyObject *PyCoro_New (PyFrameObject * frame, PyObject *name, PyObject *qualname)
B A Fag il B B frame B4 A H S E) 8] {8 — {3 1) coroutine ¥, HH __name_ FlI
__qualname__ ##%[E] name Fl qualname. 1ok 3 & WS — 8 % frame f) 2 W (reference). frame 5|
B ARE] NUL L,
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8.6.12 L T TEEMR

filE): 3.7.1 HUHES#: AE Python 3.7.1 . Firfy B R SC& C APL N4 WA T Pyobject $REFTITIAR

B PyContext, PyContextVar PA K PyContextToken, fifl:

// in 3.7.0:
PyContext *PyContext_ New (wvoid);

// in 3.7.1+:
PyObject *PyContext_New (wvoid);

HEZ AN R bpo-34762,

3.7 UGBTI
FTRANG T contextvars fE A H C APIL,

type PyContext
T3~ contextvars.Context X2 C g5,

type PyContextVar
JTF 3R contextvars.ContextVar XRH C Z5H1K,

type PyContextToken
TR contextvars. Token X5 H) C Z5HK,

PyTypeObject PyContext_Type
PR context AN G

PyTypeObject PyContextVar_Type
IR context variable BRI REAINT 4 ,

PyTypeObject PyContextToken_Type
ZEIRN context variable token ZETIR TR A .

KRG
int PyContext_CheckExact (PyObject *0)
2R o KRB PyContext_Type WERBIEA. o WA NULL. BLRRELE R XM AT

int PyContextVar_CheckExact (PyObject *0)
MR o AR PyContextVar Type WIREIEAE. o MAIA N NULL. ILERELE 22 MEHAT.

int PyContextToken_CheckExact (PyObject *0)
WA o KRB N PyContext Token_Type WHERBIEAH ., o WA A NULL, BRREUE 22 AT

RSO RAE B R
PyObject *PyContext_New (void)
BEME: #ag A IS A BSOS QPR AE R R[] NUTL,

PyObject *PyContext_Copy (PyObject *ctx)
Boea: eyl A, I AR cov BTN SOMRAGHESE VL. 2R AR B DR 7] NULL,

PyObjecl *PyContext_CopyCurrent (void)
Bl #eg il A QU ETZRE BTN SO DL, IR R AR R UAR [B] NUL L,

int PyContext_Enter (PyObject *ctx)

B ctx B RTAARHT Y HI_E R 3C, SRR E] 0, H RN R ] -
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int PyContext_Exit (PyObject *ctx)

OB coe 1R SOFRZ /I BRSO N M BT AE R 24 /1 R S0 iRm0, HAEmRE -1,
TR E R A
PyObject *PyContextVar_ New (const char *name, PyObject *def’)

BEME: Fehil A . BB ContextVar X4, S name HT HHESEERIXH . S def
Ry BTRSCAS R AE E EAAE, BN NULL R TOERIAE . IR A A ER, X Ee R a] NULL,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AT SRR AR AR PO AR R, R -1, WSRO R AR, TR R mREME,
HRIR 707,
WERARE) BRSUE S, value ¥ 48 I EIHEE . W BN OB R BA KB, value Xid5 1 :
o default_value, YNFEIfE NULL;
o var FIERIAE, WA NULL;

e NULL

BT IR M NULL, XA gk m —SEi s .

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
B #e95) R . FE2AHT LN X var BN value. SR [BIERT IS BB FEE XTS5, siE R &R
MR [B] NULL,

int PyContextVar_Reset (PyObject *var, PyObject *token)
LR SRR var FPIRSHE N EAEIR A token [f)PyContextVar set () YAMZHIIPIRE . HEEL
ST IRIE] O, A R [A] -1

8.6.13 DateTime 1%

datetime BIHPLML T 4 Hh H BIFNI B 0T Ge. AEAE AT X 2L R B2 1, W0 A AR A VR A vp 413 B 3k SO
datetime.h (HHERE I LI A B ETE Python. h 1), 3 H% PyDateTime_IMPORT WA4fi#k & E A H , i
A BRI R B — 35 . XA R R E C S5 A — PSS & PyDateTimeAPT
Bl NHEPZERM .
Filn UTC i
PyObject *PyDateTime_TimeZone_UTC

R FR UTC B IX BB, 5 datetime.timezone.utc HE—XF% .,

3.7 BB
R AL
int PyDate_Check (PyObject *ob)

IR ob °f PyDateTime_DateType KAl PyDateTime_DateType [HATRANR [F ElEH. ob
ANBEH NULL. IRRELEE 2 AT .

int PyDate_CheckExact (PyObject *ob)
4 ob 2k PyDateTime_DateType FEUNIR M EAfH. ob ANREN NULL. ILRRELE S MIHAT.

int PyDateTime_Check (PyObject *ob)
I ob A PyDateTime_DateTimeType KHlal PyDateTime_DateTimeType [ HAT-ZEH MR
M EfH. ob NEER NULL. IHHEULE S RIHAT.

int PyDateTime_CheckExact (PyObject *ob)
4k ob >k PyDateTime_DateTimeType FKHNREIE(E . ob NEEHN NULL, ILERELE &S MPIHAT
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int PyTime_Check (PyObject *ob)
IR ob 1)K FI R PyDateTime_TimeType B2 PyDateTime_TimeType [ TRAENR [ ElH. ob
WURA NULL, BUER SR 2 AT -

int PyTime_CheckExact (PyObject *ob)
W ob 2y PyDateTime_TimeType KRNI E(. ob ANEEHN NULL. BLpRECE &2 BT

int PyDelta_Check (PyObject *ob)
IR ob N PyDateTime_DeltaType KAlnl PyDateTime_DeltaType HJIEAST-2E NIk [B] BAH.
ob NREN NULL. IeRECE 2 AT

int PyDelta_CheckExact (PyObject *ob)
U2k ob fj PyDateTime_DeltaType KAUNLRIFEF{EH. ob ANREN NULL. BLEREUE 2K MIIAT.

int PyTZInfo_Check (PyObject *ob)
W ob P22 PyDateTime_TZInfoType (& PyDateTime_TZInfoType M) T2 H Nk [A] B
{H. ob WA A NULL, JURRELE &4 BT

int PyTZInfo_CheckExact (PyObject *ob)
% ob Sk PyDateTime_TZInfoType RANR [ E(H. ob AREN NULL. HRHUE B2 BT

ielfete P

PyObject *PyDate_FromDate (int year, int month, int day)
BEME: #Fay3 A . BREIEESE. H. HIY datetime.date X4,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int

usecond)
BREME #4951 A . IR Al E G $5 & year, month, day, hour, minute, second F/1 microsecond JE 41 datetime.

datetime %&£,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int

second, int usecond, int fold)
BEME: #9351 A, kA B A F5 % year, month, day, hour, minute, second, microsecond FI fold J& 14 11
datetime.datetime ¥4,

3.6 BUHTIA.

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond )
BEE: #eysl A . &k E|EAAH5E hour, minute, second and microsecond J& 1Y) datetime.time X4,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
BEME: FHey5 A . IR HAFEE hour, minute, second, microsecond Al fold J& M4 datetime.time %
%,

3.6 UHTIIA.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)
B #ag7l . REMERLG E R, MY datetime. timedelta MR FFHATIERAL A
VEPABE S A P IR EULETE datetime . timedelta XA SCRYFEIARY X2 Y o

PyObject *PyTimeZone_FromOffset (PyDateTime_DeltaType *offser)
BEME: #HeT7 A . R[El— datetime.timezone X4, %X R EG DA offset ZEFRITI KM%
TEITZE o

3.7 BUHTMA.

PyObject *PyTimeZone_FromOffsetAndName (PyDateTime_DeltaType *offset, PyUnicode *name)
B #e95) A . kA4 datetime.timezone ¥4, %X EA DA offser ZEFE RIS 2
HI X 24 55 name.,

3.7 BUBTIMA.
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— L ok M date Xf R IR B M K. S WU A& PyDateTime_Date 3§ M 1 2 (il 40
PyDateTime_DateTime) 5L, SEAFA N NULL, I HKEBURYE 2

int PyDateTime_GET_YEAR (PyDateTime_Date *0)

Il ARGy, [EIIERES.

int PyDateTime_GET_MONTH (PyDateTime_Date *0)

WIEH Gy, [EIERE, 713 12,

int PyDateTime_GET_DAY (PyDateTime_Date *0)

Ml H, FEIERE, €15 31,

— BB Sk M datetime %52 PRI BE 3. S5 & PyDateTime_DateTime WG FRMLH] . S5k
WA NULL, H HRBUR Sk 7:

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)

Il /N, [FIIERE L, ¢ 0 %) 23,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)

] sy, [EIERES, 4E 0 3 59,

int PyDateTime_DATE GET SECOND (PyDateTime_DateTime *0)
] R, [ElIE#ES, 1€ 0 ) 59,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
Bl ERED, EIEREHE, 180 %] 999999,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)

]2 fold, [F] O =% 1 fY1F B8,
3.6 FUHTINA.

PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
1R 1] tzinfo (W] PA°KH None).

3.10 BUHTIA.

— B SEM time X5 PHRIUF BN 2. SEUIE PyDateTime Time f4EH T SEH] . SELTA N
NULL, Ff HZERARSYH6 7

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)

Il /N, [FIIERE S, 4E 0 %) 23,

int PyDateTime_TIME GET _MINUTE (PyDateTime_Time *0)

[l (54, (FIIE#E%, 4 0 3] 59,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
R, [EE#H, 4 0 %) 59,

int PyDateTime_TIME GET _MICROSECOND (PyDateTime_Time *0)
s, [FIER8, # 0 %] 999999,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)

)8 fold, [F] O 5% 1 fY1E B8,
3.6 BGHTIA.

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
1R 1] tzinfo (W] DA None).

3.10 BUHTA.

—LEHRM timedelta XF 5 HHEEUCE B 7% . SEUE PyDateTime_Delta fU4EHAFRIYSLH, S
AR NULL, I HEBUR Sk

=
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int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
IR EIREL, M-999999999 | 999999999 &%y .

3.3 OB

int PyDateTime_DELTA_ GET_SECONDS (PyDateTime_Delta *o)
RIEFPEL, MO ) 86399 AL
3.3 UBTIMA.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
AR GADEL, A O F] 999999 FHEEL
3.3 BUHTMA.

— LTRSS I DB APT %%

PyObject *PyDateTime_FromTimestamp (PyObject *args)
B #Hagil A. QI RE -G EITCHS NN datetime. datetime X5, EHESH

datetime.datetime.fromtimestamp () .

PyObject *PyDate_FromTimestamp (PyObject *args)
B #egil A . AR El—DNHEITCHSENHT datetime. date X4, WAEL datetime.
date.fromtimestamp (),

8.6.14 AELFMNR

AL TUF T 2RBRP N E R, HBITEEW 28 - GenericAlias Fil Union, HA GenericAlias £x[q]
C Hik.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)
Part of the Stable ABI since version 3.9. f] 7 —~ GenericAlias XF 4. #H:4F ¥4 Python 2§ types.
GenericAlias. Z4{ origin Fll args 73 % B GenericAlias B _ _origin__ Hl__args_ @k,
origin W% &—A> PyTypeObject*, i args A] PA2— PyTupleObject* B #FHFE PyObject*,
WAL args N @ —ATeH, W& BEbE— N HITHI _args_ REHN (args,) . XS5k
TTR/DRENSE, HILEIH origin N2 B KBS 3. GenericAlias [ff) __parameters_
JEMEEM __args_ WIINER . WEREM, W5 kA5 R ] NULL.

R AT TR T 1T

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"_ class getitem_ ", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See.
—PEP 585"}

}

h=%:
BB Y __class_getitem_ ()
3.9 BCHTIA.

PyTypeObject Py_GenericAliasType
Part of the Stable ABI since version 3.9. {Py_GenericAlias () FriR[IINT& ) C 285, 24T Python
HI) types.GenericAlias ,

3.9 BUHTMA.
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CHAPTER 9

sl RELFNZIE

152 R Python W45 1LELE

9.1 7 Python #i&{t 2 Hi

FE—AHEA T Python [N HARFFH, Py _Initialize () PREWAHIHEATn] HiAth Python/C APT pREZ Hi# 17
s BIAMG HAE A BIRECN & B e 5 &+,

TERIUGAL Python Z i, R PAZZ AT I AR eR &5
o FLE KL
- PyImport_AppendInittab ()
- PyImport_ExtendInittab ()
- PyInitFrozenExtensions ()
- PyMem_SetAllocator ()
- PyMem SetupDebugHooks ()
- PyObject_SetArenaAllocator ()
- Py_SetPath()
- Py_SetProgramName ()
- Py_SetPythonHome ()
- Py _SetStandardStreamEncoding ()
- PySys_AddWarnOption ()
- PySys_AddXOption ()
- PySys_ResetWarnOptions ()
o [FE AL
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- Py _IsInitialized()
- PyMem_GetAllocator ()
- PyObject_GetArenaAllocator ()
- Py_GetBuildInfo()
- Py_GetCompiler()
- Py _GetCopyright ()
- Py_GetPlatform()
- Py_GetVersion()
« TH
- Py_DecodeLocale ()
o WAFMEESS :
- PyMem_RawMalloc ()
- PyMem_RawRealloc ()
- PyMem_RawCalloc ()

- PyMem RawFree ()

# [E: PAF BB A W% fEPy_Initialize(): Py _EncodeLocale(), Py _GetPath(),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath (), Py_GetPythonHome (),
Py_GetProgramName () MlPyEval_InitThreads () BiVHHH.

9.2 £REETE

Python A3 57 4 il 42 SR L B H A | R PR A AL B o SXBEAREBRIARE v 4T

YA E AR, AR AR BB . B, b %%Py_BytesWarningFlag B’
Sh 1M -bb &Py BytesWarningFlag XK 2.

int Py_BytesWarningFlag
M4 bytes B bytearray 5 str WEKEEFf bytes 5 int WM A M EL . WRKNTET 2 MR
e

Hi —o I .
int Py_DebugFlag

FriafEdras il (BREZMH, M T gmigem) .
i —d #¥EIF1 PYTHONDEBUG MIEAS % B .

int Py_DontWriteBytecodeFlag
MR E A AESS, Python AATES AR 22X B A . pye U
i -B &3 PYTHONDONTWRITEBYTECODE I AF Bk B o

int Py_FrozenFlag

MAEPy GetPath () WM EBIHUR RERAZ I B R -
H _freeze_importlib il frozenmain F& 54 FH AL G AR .
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int Py_ HashRandomizationFlag
402K PYTHONHASHSEED MEAS RO AR FAFHR BN 1.

A ZIEAR A AEZ(E, WEEEY PYTHONHASHSEED REEAS BRI IR AL N2 A Fh o

int Py_IgnoreEnvironmentFlag
ZWE T PYTHON* MdAr &, flin, © X ER) PYTHONPATH Al PYTHONHOME ,

Hi —E 1 -T JRIiE .
int Py_InspectFlag

LR AAE A N*A%ﬁﬁ:/\jimﬁﬁT —c IR, WSFEPITZMA S A& 53 A S BRI, RIS
TE sys.stdin HAE—PLumb 2 2k,

Hi -1 PEYfFI PYTHONINSPECT BB iR H .
int Py_InteractiveFlag
B -1 BRI
int Py_IsolatedFlag
PARR Bi#EX05 4T Python. ZEFR BRI sys . path RS AR H SR8 1Y site-packages H 5%
i -I1 Iﬁ}x%
3.4 BCHTNA.

int Py_LegacyWindowsFSEncodingFlag
R AR AR A, W E A mbes 4 Y A “replace” 4 i AL HL 2R, A & UTE-8 4 i
surrogatepass 45 IRALFRLSVE H filesystem encoding and error handler

N5 PYTHONLEGACYWINDOWSFSENCODING AR Byl AR S FAFER NN 1,
T EER R PEP 529,
W : Windows,

int Py_LegacyWindowsStdioFlag
AR A IERE, WS i0.FileI0 A /Z WindowsConsoleIO fEH sys BUBRIET

A5 PYTHONLEGACYWINDOWSSTDIO MIEAS i NAE S FAF R MM 1.
W23 ES H PEP 528,
W : Windows,

int Py_NoSiteFlag
*”‘H@l site A ATl S0 sys . path AR, AR site KAEMEH BT AL
AR SR (SRR B BT site.main ().

H —-S PETIAEE .

int Py _NoUserSiteDirectory

ANENF Fl P site-packages H KIFINE| sys.path.
i —s fil -I &I PL fx PYTHONNOUSERSITE FfdaAs i B .

int Py_OptimizeFlag
Hi —0 YEIMI PYTHONOPTIMIZE MBS R E

int Py_QuietFlag
RIEEAE AL H AR A s BRI AR B

M —q BRI
3.2 BE A
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int Py_UnbufferedStdioFlag

s | stdout F1 stderr AT M,
i —u ¥EI A PYTHONUNBUFFERED B EikE .

int Py_VerboseFlag

FERAIIR AR ST I — 200 R, R BT 18 (SCPF4 BN B ) ﬁﬂ%ﬁ?ﬂi%? 2, W
SRR R PEAEA SCPET B AN A 7E T B B R

i —v A0 PYTHONVERBOSE FRIEAF i E- .

9.3 MIBILIIRLSILIRIERS

void Py_Initialize ()

Part of the Stable ABL #J434k Python ffE s . TEitk A Python [N IR 7, & M 24 7E (5 AT fu] At
Python/C API s BIgE 5 i5Z 5 48 Python w146 10287 T R/ DB B AME L .

XA WIARLE B (sys . modules), JHAIEEAML builtins, _ main_ fll sys., BEf%
WA BHIE R KR (sys.path). EALXEE sys.argv; WHFREEMHPySys_SetArgvEx (),
W WIS (FERSFCI A Py_FinalizeEx () WITEOLR) ARSI HAE . B34 & A ;
HNFAT LA A 2 ) 25 2 A Bl i

#E): f£ Windows I, Wl S M O_TEXT #h O_BINARY, XifFs5uifdi il C 247mf ik
Python [ il & H -

void Py_InitializeEx (int initsigs)

Part of the Stable ABL 3R initsigs “h 1 WHAZ KRB TAE X 5Py _Initialize () Z5Pl. AR initsigs Ky
0, BRI E T AL BRIV TEME, IXFEfRA Python B AT REARAT FHAL

int Py_IsInitialized()

Part of the Stable ABL I3 Python f#ERE2S CLWIA4L, MIERMI B (JEZ) ; HNUEREERME (F) . EH
Py _FinalizeEx () ZJG, BERENFREMBIEEE|Py_Tnitialize () FRRBIHAH .

int Py_FinalizeEx ()

Part of the Stable ABl since version 3.6. f§5Py_Initialize () BT A ¥ E6LEAE RN )G S2%) Python/C
APL B, IS H LR Py _Initialize () PARANEE M A S A Tk (%JI_L'A
NPy NewInterpreter () —75). TERAMIFILN, XLREL Python eSS M L BTE NAF. 456
AR (FERFRIEMPy_Tnitialize () E’Jrﬁﬁﬂ A PATAEATEAE . IEF RO T IR
& 0o WRAERAAL (RUBr g gid) o F b BA %, IR IE] -1,

PEMEIE R BN I AR Z o i AN AR 7 1] RE Ay 22 H0B /5 2 Python, i A h 8T/ 8 WY AR A &
MBS (2 DLL) A2k Python f e ) BT F2 7 1] BEAy B2 AE H1 2 DLL 2 HiRéj Python /3L
Bﬁ@?ﬁlﬁj’go T%E}E%?@Jﬂﬁf?lj\]ﬁ?ﬁﬁ%ﬁﬂ*, IF A N AT REA BEAEIR I A5 PP 2 BRI Python
S BCHY BT AT

Bugs and caveats: The destruction of modules and objects in modules is done in random order; this may cause
destructors (__del__ () methods) to fail when they depend on other objects (even functions) or modules. Dy-
namically loaded extension modules loaded by Python are not unloaded. Small amounts of memory allocated by
the Python interpreter may not be freed (if you find a leak, please report it). Memory tied up in circular references
between objects is not freed. Some memory allocated by extension modules may not be freed. Some extensions
may not work properly if their initialization routine is called more than once; this can happen if an application calls
Py _Initialize() and Py _FinalizeEx () more than once.

Bl K — A S HitE coython. _PySys_ClearAuditHooks.,
3.6 FBUBTIMA.
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void Py_Finalize ()
Part of the Stable ABL X 2—/NAFEIRBMER Py_FinalizeEx () By N IEMA o

9.4 HERSH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)
WER B T Z R AL, N4 Epy Tnitialize () ZHIAM . ERE T hriE 10 61 2 i i UF0 4 15
WA, HE L str.encode () HEYAHIA.

‘B T PYTHONIOENCODING HYfH, F ARt A IS ASELEPREAL BEANE A I 42 10 2 A% 3.
encoding F1/5¥, errors B] DA% NULL PA{#i il PYTHONIOENCODING FlI/8iBAME (BT HARE).
HHEELICEGSE IS (BT MHAMEE), sys.stderr #i<ffi il "backslashreplace” 551 AL FHES .
WP T Py_FinalizeEx (), WFFEFRE R EBAEZ X Py_Tnitialize () WM
R R 0, AR AERAE (BIANTEfRESS Tl i b s TR ) o

3.4 BT

void Py_SetProgramName (const wchar_t *name)
Part of the Stable ABL USRS FZREL, N M4 IRIHM Py Initialize () ZHHAT. BHEF
FRREESREIT I main () BB argv (0] SHUNME (BN TETAT). Py _GetPath () FITIHIYHLEH
f R 2 i EAEARN T RERERS AL b AR AT P AT SCHFAY Python i24TH) 4. BRIAMEE 'python'.
SEOY 2438 SR T I — D AREGTR ST, RN AT A 2 & A 2728 . Python
fERERS T PATAT AR AR 2 MU IZAE R N2

ffiflPy_DecodeLocale () FfRILFETrE ABF|— wchar_* &,

wchar *Py_GetProgramName ()
Part of the Stable ABL ik [8| [Py _SetProgramName () WEIFETFZLFR, BBIAKZFR. & [EHFEF
PG ESAEE WHEARNAZ S HAE.

WERBANNAEPy_Tnitialize () ZEIEEA, 7WRFHRH NULL,
3.10 MRS AE SR B AEPy ITnitialize () Z B9V ¥R ] NULL,

wchar_t *Py_GetPrefix ()
Part of the Stable ABL i 3l # % € % % 9 4 3 T F & 5C U 0 prefiv. % 2 i i T fi
Fipy Setprogramiane () B E-IELR % BRI SE LR BB FFIRA: 0 7 910 2 MU ZERbAY; 2
B, WRFRFFZFRN ' /usr/local/bin/python', N prefix 25 ' /usr/local'. R[FAFHF
PG SN ARSI E . XY T i 2 Makefile H11) prefix 48 & DA K TE S
PEI% 4T configure AN ——prefix 4. IEFUA sys.prefix ML Python IS . &
{GE T Unix, 53S0 — 1R

R BN AEPy Tnitialize () ZHIHERA, 75 MWKHR [ NULL,
3.10 MRS AE SR B AEPy ITnitialize () Z B9V H ¥R ] NULL,

wchar_t *Py_GetExecPrefix ()
Part of the Stable ABL i [i] £ % B % % 1) f B F P £ 5 Ph 1Y evecprefiv. % 2 i i 3 F
M Py_SetProgramName () 13 & LT 44 FRAIE LL IR B AR & Fr IR A4E 10— R 552 Z LAk 1515 %%
Bileit, WRAEFLZFRN ' /usr/local/bin/python', M| exec-prefix 24 ' /usr/local'. iR
FAPER IR ESAE . TR AN AB S . XX Y T e )2 Makefile 1Y) exec_prefix 74
B DA RAE I FN £ 45 configure AN ——exec—prefix 3. Z{HWFDA sys.exec_prefix 44
Frfk Python ARG AE . B A T Unix.
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5 BIKE T A0 (INmT AT SCHERIBL R ) 2225 TS ) B SR o B 45 exec-prefix 454>
ANETF prefix, FEMAIRG LA, HHT -5 0 ST RE 2434 T the /usr/local/plat T H AT
NSRS BB SE T /usr/local,

BTS2, PEe AR sIRM AL G, FlaniTA 217 Solaris 2.x #E R 5L Sparc HLE$ &P
A E-E, {Hiz1T Solaris 2.x [ Intel Hlg%E 75 —Fp-F-5, MiizfT Linux ) Intel HLE7 27 —M15.
A R4V E RGBS ) 5 B R A GBS AR TG . JE Unix $4ER SRR I A TR X2
RGP R 22 I E K L prefix Fl exec-prefix 2 A 5 X, RS #4753 HERCH
PRI Python FEATAG 2 M TF-& 1 ((EIFAS T E14m15 05 BT {8 H Y Python 48! )

RS54 T 508 W0 B B mount B automount FRJFDATEE G A L= /usr/local ik /usr/
local/plat MCNEFANET-GHIAE SRS .

WA NAEPY Tnitialize () ZHIAEHM, 75 0KHRH NULL,

3.10 JRESE: MAEMREAEPy_Initialize () Z R ARFRE NULL,

wchar_t *Py_GetProgramFullPath ()

Part of the Stable ABL iR [u] Python W] {47 SC{FHY 58 B R 7 44 B X e AF W R IE AR 7 24 Bk (1l b
BPy_setProgramName () BCE) JRABINHR TR BEAR B BT 52 W VA 1 B0 3R [T 1) 52 4+
PR m St WA AU, R(ERFLA sys . executable #FR{iL Python (U] .

WRECANNAEPy _Initialize () ZHIBEHA, 750K NULL,
3.10 MU E: AEWIR EAEPy_Initialize () ZHIHEE A RFR ] NULL,

wchar_t *Py_GetPath ()

Part of the Stable ABL R [AIBRIARHUE R AT R4 78 (1h bikpy_SetpProgramvame () ¥
B FSESEREAS RS A . IR ] A AR AR R — RS dARORE T 1Y 2 BRAE T Y H SR PR
53 BAFAE Unix Ml macOS b2y ' = 1fiifE Windows 54 ' ' o RIBIAFAFERRHE [0 S0 R A
WASECHAE. 5113 sys . path FEAEMPREGEE ST Z DRI EW LAERE G wiig e (GF Hadw
HRRWAET) DA SN R 1 R A

WERBCRNAEPy Tnitialize () ZHIREAA, N[ NULL,
3.10 i R AEWIR EAEPy_Initialize () Z Bi#EVH A RFR ] NULL,

void Py_SetPath (const wchar_t*)

Part of the Stable ABI since version 3.7. 1% B ERINPIAHIE R LS. WRILEREFEPy_Tnitialize () Z
HIBERH, WPy _GetpPath () REASZERIT A BN REEAR I 2SO CARHLW AR . XS A T Hh—
A A1 T A R 1 7 B 1) 1 T R Sk ik AL Python [0 . BRARZHAE I 24 74 % S8 04 FRA5 k4
%, 7F Unix fl macOS & ':' M7E Windows L& ';

XU FE sys.executable #i NEEF I SER IS (B Py_GetProgramFullPath ()) i sys.
prefix fll sys.exec_prefix A5 NZH. WA Py _Initialize () Z 5B FEN N BT
KAEMEAT

il Py_DecodeLocale () R TFITHRAMFE]— wechar_* FAFH.
BARESESAEN TR W, BER A T AZE R &5 RS RECE
3.8 IS PULE sys.executable Rl HREFF I SEEIEES, A BREF L4

const char *Py_GetVersion ()

Part of the Stable ABL 3% [1] Python fEREARIIUAS . X RF oA AN R ) 745 5

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

S—ANEAE (B ANSHEATIR) 4T Python MRAS s T TAI A T4 2 DA S5 20 B ) BRI BT
Zlé%;ﬁi’i@ﬂ@?ﬁ%%%mﬁ%ﬁﬁﬁ%; P ARG SCHAE . Z{EFRFPA sys . version 4 FRfit Python
A
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const char *Py_GetPlatform ()
Part of the Stable ABL i& 247/ ~F-& (-G R RATF. 78 Unix [, RFABAE RGN B 5" PR,
Ho/INBIER, BN B FERAS s BN, XFF Solaris 2.x, #iFK SunOS 5.x, Z{H¥ N 'sunos5'. FE
macOS |, ‘BEXfH 'darwin', ¥ Windows FBERER "win' o IREIFARFER £ mESAEAE: T
WAZ B HAE . Python QRS AT sys.plat form SREULIE.

const char *Py_GetCopyright ()
Part of the Stable ABL 3R [] 24 Python JR A1) B 5 AN 445, 514

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
SN IS (e VR # RSSO, Python (RS ATilAL sys . copyright FKRBUA(L.

const char *Py_GetCompiler ()
Part of the Stable ABL 3% [0l F} F-4 1% 24 1] Python iASH) 4isas i<, Wl Hi9mIEa, Bl

"[GCC 2.7.2.2]"

R [ (P AT ER AR ST B A NAZSCHAE . Python UG AMAE & sys . version 3L
{H.

const char *Py_GetBuildInfo ()

Part of the Stable ABL 3 [0 45 3¢ 24 §if Python fREaS S Bl i 915 Ry HAIAI e i (5 5, il

"#67, Aug 1 1997, 22:34:28"

R FAF e ) B S s AR NVAZ SO A . Python A AT AMAE & sys . version HIRHUX
fH.
void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)
Part of the Stable ABL R ¥g arge 1 argv W& sys.argv. XS E5EAEFEFT main () KESE
oL, BRGNHE T 565 — TN 24 i 1) BEPAT 1 B A SO S /2 Python fi 2 X 12 19 W 07 SC 1. AR %
HEBATHA, W argy S — IR DU FAF R . AR IR BTG ERI UG 1L sys . argy, TUPREE
M Py _FatalError () X =EENES.
MR updatepath 2%, WRRECR 52 ARAE . Q1R updatepath SAEZAR, W R BUERAARYE DA R FEvA B
sys.path:
o WIIRTE argv (0] i A—EUE A, WA T H SR BR8N # sys . path 19T
AU (BB, W arge )y 0 3 arav (01 KHHBALIA), WHFLE svs .path i)
FERTEI— DR, XN TN TAEE S (" "),

il Py_DecodeLocale () RIS FATH PAEE]—4~ wchar_* 47,

i EBE T IET B AR AN H Ik A Python ERERSI I AR A O 1 updatepath, I
TEFEFERTE Y sys.path &8, £l CVE-2008-5983,

1E 3.1.3 ZEiiAH, ARATAEAAER A Py Sys_SetArgv () Z T3l sE—4> sys.path JTHK,
Bl -

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

3.1.3 BUETA.

void PySys_SetArgv (int argc, wchar_t **argv)
Part of the Stable ABL W REFH 24T PySys_SetArgvEx () IE | updatepath F 1 i:4F python R
RSP T -1,
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ffifiPy_DecodeLocale () KRR FATH MEE]—A wehar_* F4FH,
3.4 R4 updatepath (EAHT -1,

void Py_SetPythonHome (const wchar_t *home)
Part of the Stable ABL % B 2\ home” H 5%, Wt 245 Python FEFT{ERI E . 52 % PYTHONHOME
TIRZS BRI E Lo

BES RN A 15 [ B ASAT i o — N ARAESE R P AT, AR P AT IR R R A A2 . Python fi§
Feas AL S B U H BTN A

ffifflpy_DecodeLocale () FKARMFATEH AMFE]—4 wchar_* FELFH

wchar_t *Py_GetPythonHome ()
Part of the Stable ABL 3% [i] BRI\ )" home”, #fJ& 2 BIXf Py_SetPythonHome () WYYH I FIr i B HI(E,
BRI S T PYTHONHOME AR S I M iZ I B (E .

MR ECANNAEPy_Initialize () ZHIBEEA, 750K M NULL,
3.10 i R IAEWIR BEAEPy _Initialize () ZHI#EE A RFR ] NULL,

9.5 ZENATHLEMFRE2IM

Python iR AR ST AR LR . N T SCFFZ LARRY Python B2, B T — 2R, B Nglobal interpreter
lock MGIL, HIEREUAAERA B2 574 BE %A HYj 7 Python MR . AISRBEA XA, B FR il B A 245
WATREAE 2 AR RIAR e T BRI R BN, U S ZAE R IR B X R A5 DR EORy, 5 VRO e &
FHEIT — KA R

B, MWK A IR GIL B L2 A RETE Python X4 EATHRAEEA T Python/C APL k%, “hy 7L %
AT, RS E 2l U ARE (B0 sys . setswitchinterval (). BUHBSTERRE CIFEF T BEE A
FERY VO HAEIRENL, DASEHAD Python A% n] PARIRFIEAT o

Python IR AE— A4 APy ThreadSt at e IR A PR — LR L BIICRER . 80— 12k
e Y B Py ThreadState: B DMElPyThreadState _Get () K3HEL.

9.5.1 M R RALFER GIL
REBRAEGIL [ TR AT i B :

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

O AN P3G I 7 — R R L e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py _BEGIN_ALLOW_THREADS ¥4 H— N B — A R ) s 348 &3 Py_END_ALLOW_THREADS
AT LA
TR AR B AT 4 A T T A AR
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PyThreadState *_save;

_save = PyEval_SaveThread() ;
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

XL PR R TARJEERAN T« R ARG O R PR 45 1] 24 T AR RS B 14T AR B R AP BARRRS
I, AAHE BRI 2 RO BT AR AT (IR 53— DA i PASE R H C 10 RIS Al
Bl e et ). RHNHL, PRI LRSS, W ATEAA R SRS IR B i e P -

s JE A R4 VO REUE R GIL fye s WA B, (e FEE AR TE 259/ Python X4y K iEf 714,
BT X PIAF G 0 DX A T4 0 A s % R BT AR A o 280K 15, FEXT R INA T HE 47 s A A A
#E z1ib 1 hashlib SR GIL,

9.5.2 3k Python S|EiZ 12

LTI Python APL (4l threading fidk) QIBLRENS, 2 H 3l KEK— ARSI LT 2 1)
MR IERRY. H2, WRARTEM C Al (Blanh A 3 CrARAg B =7 Ealg) , ENTARA
GIL AR Y AL RRR S EE A

AR AR B LA 1] Python ALY (Xl 22 L sE =7 PR (b i APT i—3&53 ), ARab /it
il O LA SRR LM A I RN SR, RS GIL, oAl ENTIAARIRSS R, X
FEARABETT U 1] Python/C APL. SERLA AP BRIG, REY 4 EAARRSSRET, B GIL, SRk
SEARLEHI .

PyGILState Ensure () FIPyGILState Release () BRES B 58S EIRFTAEAE. M C LR 3]
Python f{ LA 77 LU

PyGILState STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();
/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

A PyGILState_* RIS IRE A — 2R (Hpy_Initialize () HEIB]H). Python X
BEONY RS (i Py _NewInterpreter () Bl#), (HAZHIRGMH LA PyGILState_*
API.

9.5.3 X fork() BYEEEM

A RAFER T — A BE R E U BN HERDXT C fork () WHIIAT N . FTERZ B fork () HIR
i, Y HERRIAT fork 2 55 A A fork MEREAFAE . XX TG ZEANAT A BB LA K CPython FIZ AT A
A ARSI A SRR S o

The fact that only the "current” thread remains means any locks held by other threads will never be released. Python solves
this for os . fork () by acquiring the locks it uses internally before the fork, and releasing them afterwards. In addition, it
resets any lock-objects in the child. When extending or embedding Python, there is no way to inform Python of additional
(non-Python) locks that need to be acquired before or reset after a fork. OS facilities such as pthread_atfork ()
would need to be used to accomplish the same thing. Additionally, when extending or embedding Python, calling fork ()

9.5. ZRENASHLBMBEEB 179




The Python/C API, [T 3.10.19

directly rather than through os. fork () (and returning to or calling into Python) may result in a deadlock by one of
Python’s internal locks being held by a thread that is defunct after the fork. PyOS AfterFork Child() tries to
reset the necessary locks, but is not always able to.

FT AT HoA Ze FR AR S5 X — F S B Wk CPython FIZfTHPIRAS A Z-3575 8, os. fork () XA .
X RS R E T 4R g Hfthpy Threadstate XA HAMipy InterpretersState
X5, BT X— S AN main” fEAF 5% BERIRIEIR, fork () B4 N AEZMRREAR AU main” AR GLUR H , M
CPython 4 ez 4 T} Wl R AE L AR PR Li) . A 24 exec () REBE S S BIBEVE A0 1% 00 2 ME— R 4

9.5.4 ZB API

XHRIERS C 3 AU SAE#TA Python fFRE I s 5 1 O A R £
type PyInterpreterState

Part of the Limited API (as an opaque struct). iZEIRERNRFBLZNEFELEELZHRES. BT R—#F
PRI AR L S AR A B DA R A — S NS H o RSSO S A

RANAJE T A R R LA A S IE AR, (HEERRIRES T NAE . STIF RSB AT 45 25
SRR Bt 2P SIS, o EAAE TR REAS -

type PyThreadState
Fart of the Limited API (as an opaque struct). This data structure represents the state of a single thread. The only
public data member is interp (PyInterpreterState*), which points to this thread’s interpreter state.

void PyEval_InitThreads ()
Part of the Stable ABL ANPATALA#/ER) E 5 R %L

1E Python 3.6 N B ZRIA T, HEREISTE GIL AAAER R E

3.9 i S KB EA PATAEAT A .

3.7 WU AE: B e Py_Tnitialize () M, WIRICHHATHAME.
3.2 A WM A AVIAEPy_Tnitialize () ZHITAN.

Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized ()
Part of the Stable ABL {1 PyEval_InitThreads () B4 A NER B IEZE. HERETENTE
GIL By 0L MR, PR ] e S 7E B R AR A T Xt APT () H

3.7 RS BIAEGIL ¥ Py _Tnitialize () AL,
Deprecated since version 3.9, will be removed in version 3.11.

PyThreadState *PyEval_SaveThread ()
Part of the Stable ABL BEJi 4 JR ikt i (WR C 1) ARG HE SN NULL, R Z BIRYZARIR
B CRANULL). QERBIE RO, MR se RREIE.

void PyEval_RestoreThread (PyThreadState *tstate)
Part of the Stable ABL R4 Ry ge 8l (AR RIE) FRERARRTS BN 1state, BN NULL, 4l
RO, WYHTLARDA R ARIRIE, A5 WPRF A A e

i) 2Y3BFT I IEAE Fe LA AR AR F ML R B R g% i, B R AE A2 i Python B .
PRAT AFEVE I BE R B2 Fiffl ] _Py_IsFinalizing() Bf sys.is_finalizing () RIGEMRERZ
TEIRALTF I AL T AR DA S N b B 42
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PyThreadState *PyThreadState_Get ()
Part of the Stable ABL iR [N AR . 4 RMRAL AR . 16X HIRA ) NULL i, B
AR GXHR 5 f AT A2 75 NULL).

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)
Part of the Stable ABL 24t 4 Hi AR5 B AL sstate (TR NULL) 45 AR . 4 Rt it
WA HARBREL

R B AR A AT i, T HNRESRR TR

PyGILState_STATE PyGILState_Ensure ()
Part of the Stable ABL T f# 24 §j £k #2 C 1t 45 &7 % Ji Python C API Jfif A 4§ Python Y 4 J5 fift ¢
AR M AR S AT, RER R WA SPyGILstate_Release () WY AH UL L 5E 7T DA 3
LT REERE 2R, — okl HELBEARESKE 2 Release() 2 7 1R 2 5t 7T A
JEPyGILState Ensure () MIPyGILState_Release () Y& 2 |46 ] HoAth 5 26 A2 AH X 1) APL, 15l
i, AIPAIES Py _BEGIN_ALLOW_THREADS M Py_END_ALLOW_THREADS %%,

REMEE—AYPyGILState_Ensure () WU B LERIRSRNEN “mii” , I HahZigh &
YhPyGILState Release () AR Python &b THHFEPIRAS . BARAVFEEIATE A, (HiX L8m)H T Akl dt
= RN PyGILState Ensure () BB I ITIFEE XN PyGILState_Release () W)
FH A o

MZRRBOR I, Y HTARIF R GIL HAEAS TR AL Python fURD . SAATRINCH T BB % -

i) 243847 I IEAE Fe LA AR AR ML R B R g% i, B R AR A2 i Python B #1 .
PRAT DAZEVE F B R 82 B _Py_IsFinalizing() i sys.is_finalizing () REGEERL 2
TEIRAL T i AL T AR DA G N b TR 44

void PyGILState_Release (PyGILState_ STATE)
Part of the Stable ABL i 2 1 $K B AT ] %5 Y. 7E I A 2 )5, Python 4R 755 55 78 %) AH
WPyGILState Ensure () WMZHIR—H (EAZ I AR R Uik @ AR 7, X GILState
AP [ 2 anitt) .

XtPyGILState Ensure () WEIRIE A ERLN SR —LRBR EXtPyGILState Release () BV
FHVERC

PyThreadState *PyGILState_GetThisThreadState ()
Part of the Stable ABL SR AARR 24 AT ARADIRAS . AR 2 BT A b 37 i Al GILState APT AT AR
M| NULL. iR FARMSAA X NERRRE, BRATEELRE LT A Sh&RRES R .
X ER A BIAS Wk AL

int PyGILState_Check ()
R HT LA A GIL Wk W] 1 RN E] 0. 1ok AT PARBI AEAT AR A . A7 24 E 1% Python £&
FRIRSE LIt 29 RFA GIL e A &Rk E 1, 53X F 28— MBI AZ ek 8. BlandemlE BT
SCENAT O BCRR B AR AL, 240118 GIL i il DA S YRR 7 AT U B B0 A A
DU AR 9T o

3.4 HUHIA.
PATR I R Il AN AR R 355 e Python AU AL A B 7w B HIIA

Py_BEGIN_ALLOW_THREADS
Part of the Stable ABL It % & & & { PyThreadState *_save; _save =
PyEval_SaveThread();. 1§ ¥ & TN LTS B F@E
fPy_END_ALLOW_THREADS ZZVUHt. A XML ZEWHE—HHe i S 1 3.

Py_END_ALLOW_THREADS
Part of the Stable ABL. It 723 &/ PyEval_RestoreThread (_save); }. BEEOQST—MAERES;
TS Z I Py_BEGIN_ALLOW_THREADS ZRVUlLt. 155 XA —i TR I 2

@ =
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Py_BLOCK_THREADS

Part of the Stable ABL X~%4 &} PyEval RestoreThread (_save);: BEMNTEA XML S
H)Py_END_ALLOW_THREADS,

Py_UNBLOCK_THREADS

Part of the Stable ABL X% Bl _save = PyEval_SaveThread () ;: BN T A ITIHILTES
FASE A Py BEGIN _ALLOW_THREADS,

9.5.5 [KE%Z API

NIV R AEPy_Tnitialize () ZJGBOR
3.7 SR Py_Initialize () MAESHIMEALGIL,
PylInterpreterState *PyInterpreterState_New ()

Part of the Stable ABL G —NEHYMREARIREXN R . AHEFA ARG (FURG BEF b
Xt I B R TR U T RE AT

B E— AN SE) FHiTEE; cpython.PyInterpreterState_New,

void PyInterpreterState_Clear (PylnterpreterState *interp)

Part of the Stable ABL. B fEREARR S R R G5 8. ERG 2 R fl R i .
SR — AR SE T84 cpython.PyInterpreterState_Clear,

void PyInterpreterState_Delete (PylnterpreterState *interp)

Part of the Stable ABL £ S B REAHIREN . AFREFA &R MR B MRS IR S A6 A 1 2wl
XfPyInterpreterState Clear () WM EEE.

PyThreadState *PyThreadState_New (PylnterpreterState *interp)
Part of the Stable ABL. QI #J&T-45 E R AT R AV AABIREX R . SR RAS B FF 2R R, (AR
TP MR R E T, AT DAGRE .

void PyThreadState_Clear (PyThreadState *tstate)

Part of the Stable ABL B EARMREXT R R FTA(F L DA 2 RFREAR 9

3.9 TS R EIE M PyThreadstate.on_delete [, ZEZ HIMA T, MEAIERKE
JEPyThreadState_Delete () Y,

void PyThreadState_Delete (PyThreadState *tstate)

Part of the Stable ABL 5 &L FLAREX F. AFEFFA RS LBRELHENZ 5
XfPyThreadState_Clear () WX EE.

void PyThreadState_DeleteCurrent (void)
BB BIAARIRESH B & MR8, SPyThreadState Delete () Jfbh, ANHREFFH & RMHRE
il KBRSV HEMN ZHN PyThreadState Clear () PHREE.

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3Bl Python ZFRIRTS tstate )24 Hii .

iR al—A>strong reference. QAR 2 HIAATHI WU [F] NULL,
Wi R PyEval_GetFrame ().,

istate N T][E] NULL.

3.9 BT INA.

uint64_t PyThreadState_GetID (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3RH Python R FRAIRTS tstate fME—LRFEIRSHRINAT -

tstate T [E) NULL,
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3.9 BUHTMA.

PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3Bl Python ZEFRARTS tstate St B 1 fERERS o

tstate A~ [F] NULL,
3.9 BUHTIA.

PylnterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. $EE 45 fREAS -

WHRAAEAE 24 5 Python LR RRIR SIS TE7E 24 B PR S & HH B 5 15 5. ‘B o3& i) NULL,
VR IhA 0 34 GIL.
3.9 BUCHTIA.

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
Part of the Stable ABI since version 3.7. iR Al RS HIME— ID ., QRIS TIIFE A A AT 45 1= KR [B] -1
HREER.

U F iy GIL.
3.7 BCHTIA.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)
Part of the Stable ABI since version 3.8. iR [n|—/NFEAt R as L BEFE T . AR s 0k 8] NULL W
WA AR S E T | A B R 7 B 24 R Reas & J@ A Al AT .

XARSEPyModule_GetState () R, ¥RAN AR T RIRSEER.
3.8 JHTIA.
typedef PyObject *(*_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame, int

throwflag)
WA R RS 2 2
throwflag B2 th A2 Y throw () JIERM : WHAEZAE, WAL BE 2 Hi 57
3.9 RS WERBONAE T B2 —A> 1state T 5.

_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
ARIPUMTPT A BRI -
%25 PEP 523 “Adding a frame evaluation API to CPython”,

3.9 HHTIA.
void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction
eval_frame)
BCELMTTAl R 4L
1527 PEP 523 "Adding a frame evaluation API to CPython”,
3.9 HUHIIA.

PyObject *PyThreadState_GetDict ()
BEME: fENBY5] A . Part of the Stable ABL & [8]—ANP" R 0] DAYE H A7 AR 4 SRR S 5 B 7 i,
BEAS R 24 o FH — N0 10 B R A 1% - i P AR S T&ﬁTH@IE’J%Hu%ﬁﬁmlﬁiﬁTU\ﬁ
EEE?@I WER MR BGR B NULL, WA A S8 855 | &I ELR 7 B 24485 3 v A 24 w42

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
Fart of the Stable ABI. Asynchronously raise an exception in a thread. The id argument is the thread id of the
target thread; exc is the exception object to be raised. This function does not steal any references to exc. To prevent
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naive misuse, you must write your own C extension to call this. Must be called with the GIL held. Returns the
number of thread states modified; this is normally one, but will be zero if the thread id isn’t found. If exc is NULL,
the pending exception (if any) for the thread is cleared. This raises no exceptions.

3.7 SR id B ZRIZEBIE M long 285 unsigned long,

void PyEval_AcquireThread (PyThreadState *tstate)

Part of the Stable ABL R4 Ry RGBT Ff 24 il AR BN sstate, BN NULL. BUAATE I
ZHEHE . RAZLART R, 2 A B .

M) YA IEAE e AL A SR U T B R BCRF A % 0 AR BV 22 AN 2 H Python G172
AR AT ATE VR FH BE R B0 B _Py_IsFinalizing() B sys.is_finalizing () RAREMRAE
TILAL T ER LA TR DB S A LB 2845

3.8 iR T & B ¥ B ¥ N H5PyEval_RestoreThread(), Py_END_ALLOW_THREADS ()
MpyGILState _Ensure () LREF—3, W05 TE i FBE 4% 15 76 5 2 A0 B 9 0 0 J0) & 2 45 24 | 4k

.

PyEval_RestoreThread () ;&—NMGRZAI N (RN KVIIHL) T EZo k.

void PyEval_ReleaseThread (PyThreadState *tstate)

Part of the Stable ABL § 14 BIZ&ALRH E N NULL JRE A Rl Rede 8. 6 1L R Ol 6 @t
Ha il A I RE TS o 1state ZHONAUA ] NULL, xS HUUEON TR A R B AR L A LAk
B WRAZ, Wb — DB R R.

PyEval_SaveThread () jg—MRAR K (AMERBEMRVIGAL) 2R

void PyEval_Acquirelock ()

Part of the Stable ABL ZREUAE RifREaS Bl BULEILZ WIC LRI, IR RSB LWa s, Ml
BHEH .

32 B EE H: MR ERS W YA & BERS W HpyEval_RestoreThread ()
BiPyEval_AcquireThread().

E): 227 RS IEAE R LA A LRAR T MR B A 4512 A, BIREZRAR A2 iy Python A7
PRATALER ) R B2 B f#1] _Py_TIsFinalizing () B{sys.is_finalizing () RIAMRELE
TILAL T B LA TR DA S A I B 2846

38 v W & B # W ¥ N S5PyEval RestoreThread(), Py_END_ALLOW_THREADS ()
MpPyGILState Ensure () PRFF—B, W02 MR 4% 1E 7F fix 4 A0 B 1 U8 ) 0) & ¢ 25 24 i 2k

.

void PyEval_Releaselock ()

Part of the Stable ABL R4 R il BUUAHEIL 2 ATCL B EIEE .

32 Mg & B SR ER & E O Y E &R RS, W 8 lpyEval_SaveThread()
BiPyEval_ReleaseThread().
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9.6 FRERESEZI

BIRERZHONBIT, VR St A~ FUl Y Python fMRREAS, (HALLEY Saf BURAE R — bR L 2 A —
NP S AP IR . TR LIRS IX —

CET RRESRAE IS TR AL B S — MR . Bl — PR P E— ) Python fEREAR . 5T
R AR, FR A ME— R R SR T LANE S BEE . B ST T R UG (U e A $hA T 9 FLd
L RIB T R A R RGBSR . PyInterpreterState Main () BRECRFIR ol — A& 1A HARES Y
fatts

W?IWJEH@PyThreadState_Swap () PRECAE T RRREAR Z I EAT U4 . AR T DA R 51 R B50OR A0 28 R 55

CAE

PyThreadState *Py_NewInterpreter ()
Part of the Stable ABL i — RS . X2 — ULT) 58421 Python RS HATIRE . H 51
TR, 00 TARRER I 2 T8 ABAOR B, M (K, 045 AR builtins,
__main__ flsys . CHERIRE (sys.modules) AR R (sys . path) g B . HiEk
WA sys.argv A, BEGIHIERE 1O Fi XX X4 sys.stdin, sys.stdout fll sys.stderr
(R BE X SRR )R 7] PRI 2 SO A AT -

The return value points to the first thread state created in the new sub-interpreter. This thread state is made in the
current thread state. Note that no actual thread is created; see the discussion of thread states below. If creation
of the new interpreter is unsuccessful, NULL is returned; no exception is set since the exception state is stored in
the current thread state and there may not be a current thread state. (Like all other Python/C API functions, the
global interpreter lock must be held before calling this function and is still held when it returns; however, unlike
most other Python/C API functions, there needn’t be a current thread state on entry.)

PREBBAF AT e (1) MR A

o MO Z B B ik, fillnpyModule FrombefAndspec (), Ff AR A1
Pt — BRI R . HA C RS 42 /e BRI RO R 2 ] 3L 5

o NFTAE B BRI, BlinPyModule Create (), MEFEY R E R SAR, EHH
IEFRIAE, HAORAF B F LAY —A4> () 501, S [E— 9 R —A> () MERERRARY, 5
WIIEAL — BRI L S I% P8 DU NS s 7 FEIY init BRACA PR . AT 7 S P g R
AW (T) PRSP IL 2, KT RES S Z AT (ST 30 Bugs and caveats)

WHEXARTEMMBPy _FinalizeEx () flPy_Initialize () SE&EPWIHICBRELZ G
SAY TR XMFISMEL, PR initmodule B 2 FIRIHMH . S5ZHE
WHRE—FE, XEWE LA CIERMESHI 2R e X S > B L 52,

void Py_EndInterpreter (PyThreadState *tstate)
Fart of the Stable ABI. Destroy the (sub-)interpreter represented by the given thread state. The given thread state
must be the current thread state. See the discussion of thread states below. When the call returns, the current
thread state is NULL. All thread states associated with this interpreter are destroyed. (The global interpreter lock
must be held before calling this function and is still held when it returns.) Py_FinalizeEx () will destroy all
sub-interpreters that haven’t been explicitly destroyed at that point.
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9.6.1 fHiRfOE &

TR (AR TR %Bz%lﬂ*ﬁ‘iﬁ%%ﬂ@éﬂﬁi%ﬁ%, BT B E BRI RS - 25k,
FURIZH STEAE M os . close () BFEATA AR LR EGEEHL) 2 eN1& BF M. BT (F) iR
£l 1 P o <y v %ﬁb?}“ﬁTﬁE%%E%Iﬁf Tﬁﬂ%ﬁﬁﬁ?%ﬂﬁ%ﬂi%(ﬁ% Y) 4 ey AR R s JE A
Jﬂ:ﬁ;" [E—A> iR T A @ X A T RER IR AR 0 —A (F) MR An 44 25 Al s XA G0 24 S nT gt
i3

7 24 45 I B A TR Z A P B R, YA SEBIERE, PN H IR S R A TR AR
g?gﬁ%?&ﬂﬁ%&mﬂﬁabnﬁffﬁﬁwﬁ (F) fEREAR I L . [FREEE B — U2 Y 24 b 0 L = mT g B aR XTS5 7]
e

BEFEN— USRI RE S PyGILstate_* APL 4560 2 MRMH, i et APT 2 {iE Python 4 7%
WEEEIERFEREEZ AR X R, TR AR T TiX— (B . B SRR A E— X
HAMVLEL PyGILState_Ensure () flPyGILState_Release () WA Z VIR . Mok, X
26 API PA SRR A A Python G178 Ze A2 ] Python AARSAHGY I (U ctypes) FE TR R nT e &> B

1)

9.7 FEi@EH

SRt T — b i) AR AR AR A e B RO AIL AR o X U3 MR R eR BR BRI 2 FR S SR

int Py_ AddPendingCall (int (*func)) void*
, void *arg Part of the Stable ABL Rt— R A M FEREAF AR 9 THRMESS . Ihiny, Rfa1E o
HRF func IMAERE F LRI I ERBAS] . RIGES, Rk E] -1 (RS EATAT R

BIRIMABINIG - func K A SR arg W EMPRRAS LA . 3T IEHIZATHY Python (UK
ERFPERE IR, (EEI R IR AR A A

o f\iTF bytecode W5 I;
o FERFRFFA global interpreter lock (R func B] DA A 52814 C API),

func WZFHESSIIFIR ] O, sAER IO R o] -1 BB REES . func A2PHRERIEIIHIT 7
AN, (LU R B REHON 0T B DAY B e

BER B IZF T AT B AT ARG, AT S R AR e -

TR TR TR R, TR A GIL. B0, BREK func W] RE L HEA A R RS R A
o

il R MREGR R, NIRRT LN A o AREPRIE fune 22 H%%BZU*]H% UE SR ot
AL T PATHARGRA, fune F5 A ARG IR 18 Z B0 . e B0 % G A MER C
ALV Python fURS . fEAEHC, 5 BEH PyGILStateAPI .

3.9 WA NS BL R BOFE TR RE SR TR T, W BRI fune XEREECHPE TR TR, A2 L%
Redr RN . BUEREAD TRRESVECA B ORI RIS

3.1 BGHTIMA.
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9.8 SHTFOERER

Python ffERE2 Ay B i) 14 g
Ao T A

X

TR ER T HARL T SRR A S .

EATATH T EERE AT A1

XA C e 1 FLVFPERE AT SR A ol % 1 J1] Python J2 45 i) T i Sy R IH6
P o BT HAEATRHBA AL XA D ARV M N AR L IR R ek 4, I B BR e
FF5 Z BCASH 1) Python JZ= 2 BRI pR B 5 g S EAR ) o

typedef int (*Py_tracefunc) (PyObject *obj, PyFrameObject *{frame, int what, PyObject *arg)
The type of the trace function registered using PyEval_SetProfile () and PyEval_SetTrace (). The
first parameter is the object passed to the registration function as obj, frame is the frame object to which the event
pertains, what is one of the constants PyTrace_CALL, PyTrace_ EXCEPTION, PyTrace_LINE,
PyTrace_RETURN, PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN, or
PyTrace_OPCODE, and arg depends on the value of what:

EREEIZEIT C %L
oAt i A

what f1{&

arg K& X

PyTrace_CALL

M Epy None.

PyTrace_ EXCEPTION

sys.exc_info ()

R [ 5 A

PyTrace_LINE

Py None.

PyTrace_RETURN VRARDTIE, BEEIALE R S E0 R ] NULL,
PyTrace_C_CALL AR RO 42

PyTrace C_EXCEPTION | iF7EViH BREOTE .

PyTrace_C_RETURN EAEE R 42 .

PyTrace_OPCODE B Py_None.

int PyTrace_CALL
20— R AEEOE R RS, BUR AR SR Ak H L 45 Pyt race func AT
what T2 WE. W5 TEEF XA R B 5 B 12 AR B DU 2 WA A D R AR B 8 i b 35 1)
Python “F 5 R AL F2 AL o

int PyTrace_EXCEPTION
B DR EL K 4Pyt racefunc AU what TEZWIME. TEAL IS AEAT 715 B 2 J5 R Al
what FETE AR, TR S I% 57 R SR B IEAE AT o IR RO 2 24 e 1 7R
E'fﬁl’ythonﬁéﬁ%ﬁ]‘ IR ] P 7 0] R J500R i e A2 47 a0 T )t U BR R R B > i B T
FF; R AR AR EEN T

int PyTrace_LINE
The value passed as the what parameter to a Py_t racefunc function (but not a profiling function) when a
line-number event is being reported. It may be disabled for a frame by setting £ _trace_lines to 0 on that
frame.

int PyTrace_RETURN

W AN BRBR RS 45 Pyt race func ERENN what TE S 1H1E..

int PyTrace_C_CALL
A~ C RN RWE R iM% 44 Py_tracefunc B

int PyTrace_C_EXCEPTION
B—~ C KHE1 A5

int PyTrace_C_RETURN
W—As C BBUR BB Py _tracefunc B

int PyTrace_OPCODE
The value for the what parameter to Py_tracefunc functions (but not profiling functions) when a new op-

BRELI what FESH91(H.
PR what TES)E .

HWHE% Py _tracefunc

PRELH) what TESHI{E.
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code is about to be executed. This event is not emitted by default: it must be explicitly requested by setting
f_trace_opcodes to I on the frame.

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)
Set the profiler function to func. The obj parameter is passed to the function as its first parameter, and may be
any Python object, or NULL. If the profile function needs to maintain state, using a different value for obj for each
thread provides a convenient and thread-safe place to store it. The profile function is called for all monitored events
except PyTrace_LINE PyTrace_OPCODE and PyTrace_EXCEPTION.

VAT AR GIL o

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)
Set the tracing function to func. This is similar to PyEval_SetProfile (), except the tracing function does
receive line-number events and per-opcode events, but does not receive any event related to C function objects
being called. Any trace function registered using PyEval_SetTrace () will not receive PyTrace_C_CALL,
PyTrace_C_EXCEPTION or PyTrace_C_RETURN as a value for the what parameter.

VAT b AFFA GIL .

9.9 ERIAIA 2R SZTHF

ToX L R A B A i L
PylnterpreterState *PyInterpreterState_Head ()

FHRREARIR SR SR [0 51 By e R AU SR ATk

Py]nterpreterState *PyInterpreterState_Main ()

IE] EE%*%%%’H(/LAXT% °

PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)

M IR AR S X R L 51 iR (] interp 2 JE )R —T0.

PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)

TE SRR interp R IR AAE A S IR Bl [ 55—~ Py ThreadsState XMFRIYIEE

PyThreadState *PyThreadState_Next (PyThreadState *tstate)
MHETR—APyInterpreterstate MEMARBRSXI G A RN F R AR 1] tstate 2 J5H9F—5i .

9.10 L EFMFHZH

Python ffREAS $ UL X S FE A HUAT- (i (TLS) WARZ S L Rr, EXFIZMIEA: TLS LBl T T 65 AR
Python 22 & FE A H7Efi# API (threading. local), CPython ) C J2%% API 5 pthreads F1 Windows fif$z
it E’J*U ﬁﬁﬁ*/\%{‘ﬁf%%ﬂ BOR NG LKA KT —A void* fH,

é‘uﬂ)ﬂ BRELI, RRFFA GIL; BEAI&RAH SR BibLEH .
& Python.h I AGLHE TLS APT (7, {RFEZE LG pythread. h R RAEA AT -

il X 2E APL BB void* MYMEALIR AR, IRFFE A CAARECENT. R void* i
Ejﬁlﬁjﬂ pyObject™*, XEPRHBALITENIHATTIH ﬁ%ﬂ;ﬂ’ﬁ
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9.10.1 & ZELE7fi& (TSS) API

51 TSSAPI ;2 T Hitf{ CPython fi#REas HH A TLS APL R . % APLMEH — D Hidepy_tss_t iAg
int RITRLRRHR.

3.7 BT

hs%:

”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t
GBS FOR KRR AR, HoE SOATREIKI T R 2 TLS L8, I HER — IR BAIn RS
N TSP BE . G IR AT E A A

MK E X Py_LIMITED_API W, SFfPy_tss NEEDS_INIT HATIHREMERS AL

Py_tss_NEEDS_INIT
XA NPy _tss_t AARIHIIRILES . EEBRXANZEASHPY_LIMITED _API K58 L.

HESE

Py_tss_t BB, Tﬁﬂﬁf’) LIMITED_API % )4 FEREH 20, A3 LEAH - 1 S 2 ) 55
A P I AN I Y PR B B A ] RS i

Py_tss_t *PyThread_tss_alloc ()
Part of the Stable ABI since version 3.7. JR[Bl—A5{# H Py_tss_NEEDS_TNTT FJAA0HIEBIRZSHE 1Y
fi, B MBS BRI R[] NULL.

void PyThread_tss_free (Py_tss_t *key)
Part of the Stable ABI since version 3.7. FEY IR PyThread tss_delete () DABARAEATAE 2 B £k
e Je AL i CRUH IR JE R Py Thread _tss_alloc () FTArBCRI4RERY key. Q2R key ZHCH
NULL D53 TRAEAm #24 «

#iE): A freed key becomes a dangling pointer. You should reset the key to NULL.

Kk

XL TE S key AT NULL. FH., WERGEN Py _tss t ibR#PyThread tss_create () WL
NWjPpyThread tss_set () MlPyThread_tss_get () BT R R E L.

int PyThread_tss_is_created (Py_fss_t *key)
Part of the Stable ABI since version 3.7. I H 45 %€ WPy_tss_t B i 1J has been initialized by
PyThread_tss_create () HHIEAALIR F—AHEEE.

int PyThread_tss_create (Py_tss_t *key)
Part of the Stable ABI since version 3.7. 4 I 15— TSS I KR B B(E ., AR key 5T 11 7Y
AW Py_tss_NEEDS_INIT HIUGHINIHAT M@ A SCr o ek BT 7EAH (] Y # b F AR - FECL 4]
IEAL R B VR T B RN AT AR AT A S R A& [ ]

void PyThread_tss_delete (Py_tss_t *key)
Part of the Stable ABI since version 3.7. 55 8%—~ TSS SEDAEAE A A8 his o 5% A S emE, %

17%E’J?ﬂﬁ“%«lﬁﬁﬁijﬂﬂﬂ‘ﬂﬁ“%ﬂﬁ ST DAl Py Thread_tss_create () FHRMHIAGL
PR DATER]— i B ER R - (A E R B A R R R O .
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int PyThread_tss_set (Py_tss_t *key, void *value)
Part of the Stable ABI since version 3.7. & [0 FZ{H K T BIPRE—A~ void* {H5 Y HTLAR K TSS #AH
o BAAREAA— R void* [HRYMAL L.

void *PyThread_tss_get (Py_1ss_t *key)
Part of the Stable ABI since version 3.7. iR [n] 4 i e FE H1 55—~ TSS SEAH KRN void* {H. AR MHTZAE
AR 5 2 SR R R A (E 3% 9] NULL.,

9.10.2 L IEA & (TLS) API

3.7 AR CE: M APT 92842 % & 7444 (TSS) APL TR .

HHlE): 354~ APK AR S5k TLS SR TR A A ion ine 1 SUF I 6. FERKBERO T4 L
PyThread_create_key () 4§37 HINEI—AKIOIRAS, I HHAL TLS o BCLescRER T & L AR FERL

P T TR B AR TR, AN AR AR T i LR AR APTL

int PyThread_create_key ()
Part of the Stable ABI.

void PyThread_delete_key (int key)
Part of the Stable ABL

int PyThread_set_key_ value (int key, void *value)
Part of the Stable ABI.

void *PyThread_get_key_ wvalue (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 ABIL.
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Python #13& 1L EL &

3.8 U

Python 1] DA ffi Py TnitializeFromConfig() MIPyConfig %% ¥ K 3k ¥ 4 tb. & W DA
Py PreInitialize () MIPyPreConfiqg MR IE4

A PRI 5 5

o Python it 5w A% Hl 1) Python, HATH5H M Python ZEBl. BItN, HEARMM TS
TP TRCE Python.,

o [ & EeE Al T Python iR AR N AL . B Python 5 RGBTk, Bitn, FREASE 2
%, LC_CTYPE i5 5 KIS B AL H AR ST E S A P2 .

Py_RunMain () eRECRTHH K4 5 7 il i) Python A&7 .
2 W.iInitialization, Finalization, and Threads.

hz%:

PEP 587 "Python ¥J &1Ll .

10.1 3GHI

5 il 1Y) Python [ 7R 152 2 ARG Az 1T

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config.isolated = 1;

/* Decode command line arguments.

(Fotakss)
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(R —H)

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {

goto exception;

}

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

i wchar_t* AR HIF 3.

WA length SAEFZAE, W items WA R NULL H H A FAFHR 050K h NULL.,

Jiik

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
¥ item FRINE list

Python 75Ul AT S A DA (30 11 B 4
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t

*item)
¥ item A F| list 1Y) index LB _F.
AR index KTEET list WKL, WK irem TS /0% listo
index must be greater than or equal to 0.
Python WAZ5 5 0T 4 A LASSE ] FHY L PR
LERR B
Py_ssize_t 1ength
List K J&F,
wchar_t **items

PIHIH .
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10.3 PyStatus

type PyStatus
ARV IR ECIRAS . 2. FHREGR 4t ik .

XTGBT DM E B R C B2 FR .
SRR B
int exitcode

B, B4 exit () BIBE.

const char *err_msg

%H: Pﬂ« oo

const char *func

1 B IR R B 44K, FTRASH NULL.
BRI R AL

PyStatus PyStatus_Ok (void)
T o

PyStatus PyStatus_Error (const char *err_msg)

G R(S) SN UE ) GRARG=R
err_msg AW [E] NULL,

PyStatus PyStatus_NoMemory (void)

WA EERI (AR ) -

PyStatus PyStatus_Exit (int exitcode)
PATE E IR H AL IR Y Python.

AL PHUAR 251 R A

int PyStatus_Exception (PyStatus status)
WA RE R BB Wy EMHE W RE LA AR B

Py ExitStatusException ().
int PyStatus_IsError (PyStatus status)
GERAIRG?
int PyStatus_IsExit (PyStatus status)

R EMIRE?

void Py_ExitStatusException (PyStatus status)
W status 22— R HE RGN exit (exitcode) o AR status J&— IS FT B ES 2 H BT
BN EFR MR . A PyStatus_Exceptlon (status) HIETAEMA REBH T .

#E: fENFR, Python ¥l i E PyStatus. func W%, MEIAMRSHERBINS K func %k NULL.

Hi i

PyStatus alloc (void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;
}

(R
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(R —H)

int

return PyStatus_O0Ok();

main (int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

}

PyMem_Free (ptr);

return 0O;

10.4 PyPreConfig

type PyPreConfig

T Bkl 4afk Python L5 14 .
T IR AT E e B R A

void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)

L Python B 5 KA UL TSCHLE

void PyPreConfig_ InitIsolatedConfig (PyPreConfig *preconfig)

IR 7 B SRAI RIS RCE -

iR R B
intallocator
Python A {7453 Bl s 2 Fx:

« PYMEM_ALLOCATOR_NOT_SET (0): NEiZAE NAZA RS (fd FH BRI

e PYMEM_ ALLOCATOR_DEFAULT (1): ZKiA N G B 22 .

« PYMEM_ALLOCATOR_DEBUG (2): %Kik X H4-He % M iE8 4T .

e PYMEM_ALLOCATOR_MALLOC (3): i C FEfy malloc () .

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): 3Rl Fl malloc () FHrE X4,

e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 7 %5 Bt %5 o

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 1 %452 %5 Bt 83X 417 .

IR Python 2 ff f —--without-pymalloc # 47 E & ] PYMEM_ALLOCATOR_PYMALLOC I

PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥ Ak 37 .

R,

FH#%: PYMEM_ALLOCATOR_NOT_SET,

int configure_locale

Rt LC_CTYPE & 5 RKiwis b FH Pk ey 5 Xk .

If equals to 0, set coerce_c_localeand coerce_c_locale_warn members to 0.

#5 Flocale encoding .

RRINME: 7E Python FCEH 0 1, FERAEICE H N 0.
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int coerce_c_locale
If equals to 2, coerce the C locale.

If equals to 1, read the LC_CTYPE locale to decide if it should be coerced.
&5 Flocale encoding ,
BRINME: 7 Python FLEH R -1, TERRBERCE H N 0.

int coerce_c_locale_warn

WoMAERAE, W AE C 87 XAl i il e i A H e iy
FRIAME: 7 Python LAl —1, FEfRBIECEH N 0.

int dev_mode
If non-zero, enables the Python Development Mode: see PyConfig. dev_mode.

BRINME: 7E Python Bl -1, FERREHLHN 0,

int isolated
fEEizl: 2l Pyconfig.isolated,

FRINME: 7E Python By 0, FERREIRIAHN 1.

int legacy_windows_fs_encoding

WRAE 0:
o ¥ PyPreconfig.utf8_mode #&[E 0.
o« ¥PyCconfig. filesystem encoding $[E] "mbes™,
o ¥pyCconfig.filesystem errors #l[El "replace",
#E463E H PYTHONLEGACYWINDOWSFSENCODING [ ¥hEAr s{H o
{V4E Windows ["TJfl. #ifdef MS_WINDOWS ZZH[#% T Windows % &K 1LHL .
TH#%: 0,
int parse_argv

NIEE(E, Py_PrelInitializeFromArgs () fllPy_PreInitializeFromBytesArgs () ¥
PALH AL Python fE#HT iy AT S EIAMIR 7 XTI argv 280 S 17540

ERIAME: 7€ Python [t & H A 1, 7ERGEHEEH A 0,

int use_environment
i ] PRI ARB? & W PyConfig. use_environment,

BRINMA: 7E Python BCE ol 1 MIAER BHCE H N 0.

int ut £8_mode
AR, WIHH Python UTF-8 £,

Set by the —X ut £8 command line option and the PYTHONUTF 8 environment variable.

BRINME: 7E Python BLE Ak -1 MIAERE EHCE H N 0.
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10.5 {#fH PyPreConfig fi#)&1t Python

Python KT AG1L:

o X H Python NfZ4BiLgs (PyPreConfig.allocator)

o Bt LC_CTYPE 155 X1 (locale encoding)

o %8 Python UTF-8 #iz{ (PyPreConfig.ut f8_mode)
M HIA T E (PyPreConfig KA fAfEFE _PyRuntime.preconfig i,
T 1w 464k Python 1 R 45 :

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
4k preconfig FHL & AR K4k 1L Python.

preconfig ZNAJ[E] NULL

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *const
*argv)

Tk preconfig THHL &R FiI 47 1L Python,
WL preconfig (parse_argv NAEZ(EMENT argy TS (FATER ).
preconfig ANH[[F] NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t *const *argy)

T preconfig THHL &R I 47 1L Python,
W preconfig (i parse_argv NAEZ(EMENT argy TS (FEFFFE) .
preconfig ANH[[F] NULL,

VM T E i PyStatus_Exception () Ml Py_ExitStatusException () AT REHE (HHREHE
).

XtF Python fic & (PyPreConfig_InitPythonConfig()), Ul Python &My fT2 80186101, IBATE
B Python I b0 A% B 27580, PVE T AR S FIRE B0, B, X uces d
A TINS5 Python UTE-8 #5558,

PyMem_SetAllocator () B[{fEPy Prelnitialize() ZJ§f. Py _InitializeFromConfig () Z Hi#k
B P DAZE3E 8 L NTEA il es. SR PyPreConfig.allocator #% N PYMEM_ALLOCATOR_NOT_SET
WIR[HEPy_PreInitialize () Z AiPEH .

% pyMem_RawMalloc () iXFERY Python [N 1743 Bt o ZUAS REFE Python i 4] 4f £k 2 v 5 1, A7 L 422 1 A
malloc () Ml free () MIRALREL AN . Py_DecodeLocale () ANRETE Python T ia b2 B9 IH A -

{2 i) 4 A K S5 AT Python UTF-8 A5 31

PyStatus status;
PyPreConfig preconfig;
PyPreConfig _InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

}

/* at this point, Python speaks UTF-8 */

(Rt

196 Chapter 10. Python #Ji4{tE =S




The Python/C API, £[F) 3.10.19

(R —H)

Py_Initialize();
/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig
& T RE > T BCE. Python RIS 45 MK .

WG, WA PyConfig Clear () MRECRBEIELE NAF
SER R ¥

void PyConfig InitPythonConfig (PyConfig *config)
L Python Be E KA IR ELE
void PyConfig InitIsolatedConfig (PyConfig *config)
AL & A E ORWILR LI
PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
¥ Fo FA R str 5 D1 & *config_str.
TE B 444 1 Python.,

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char
*str)

ffifflPy_DecodeLocale () X stri 47@:%%}[:«{% EREE S| *config str.
TELLELR 74744 1¢ Python.,

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
WRIETEF AT DR argy WE AT LATSEL (config Hargv R HL).

T EEIFA 4744 10 Python.,
PyStatus PyConfig SetBytesArgv (PyConfig *config, int arge, char *const *argv)
WG FT IR argy W B 21TSEL (config Wargv ). Py _DecodeLocale () X
FR AT AR .
TE ST FA 4744 1 Python

PyStatus PyConfig SetWideStringList (PyConfig *config, PyWideStringList *list, Py_ssize_t
length, wchar_t **items)
o FRFER AR list X EH length F items

TE AT FA 4745 14 Python

PyStatus PyConfig_Read (PyConfig *config)
BEITA Python i

SRR F B AR A
PyConfig_Read () MR MENTPyConfig. argy Z4—IR: TESHMNEMG, PyConfig.
parse_argv FEIRCH 2. BT Python ZH2 M PyConfig. argv WRIESH, BHIAENTSEHNIK
2R R Y e T f# BT A Python BEI9
TEW BN R 4744 18 Python s
3.10 iR ¥ 5#: PyConfig.argv S L 2T — IR, HESEMTEMG, PyConfig.
parse_argv RN 2, HEN PyConfig.parse_argv 2T 1 Bt A L@ SE.
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void PyConfig_Clear (PyConfig *config)
PETIC B N AT

WA LI K LZE PyConfig LY ST 4745 1% Python. 153X F i i K, Python il #7] #4 1k it &
(PyPreConfiqg) ¥fPAPyConfig K Hthll. MR EIHE Spypreconrig MFWE EFE, B4
WAER R PyConfig JrvkZ MR & :

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

e PyConfig.use_environment

Moreover, if PyConfig SetArgv () or PyConfig SetBytesArgv () is used, this method must be
called before other methods, since the preinitialization configuration depends on command line arguments (if
parse_argv is non-zero).

ﬁbﬁ{iﬁﬁlﬂ)ﬂ%‘%)\J\ﬁ)ﬂ PyStatus_Exception () fl Py_ExitStatusException () FALH
o (REIREGER ) .

éﬁ*@ﬁi?&:
PyWideStringList axrgwv
WIS sys.argv.

Rparse_argv BN 1 K LL5 @ Python fi# AT Python @y 2472 HUOH IR ) 1 X f@EMrarov
Margv 135 Python 244,

Rargv A2, WSEM— DS FHRR AR sys . argv HAAFTEH HAKEAR A ZS
JEFR{E: NULL,
RS Horig_argv .

wchar_t *base_exec_prefix
sys.base_exec_prefix,

TS NULL.
Python 351z B & —&B4 .

wchar_t *base_executable
Python B R #AT 3/ sys._base_executable.

iy _ PYVENV_LAUNCHER___ MIEASHi%E .
K NULL WM PyConfig.executable &
TEFRA(H: NULL,

Python 344280 5 1—H5>

wchar_t *base_prefix
sys.base_prefix,

TEFR(H: NULL,
Python 354280 % W)—#84) o

int buffered_stdio
If equals to O and configure_c_stdio is non-zero, disable buffering on the C streams stdout and stderr.

Set to 0 by the —u command line option and the PYTHONUNBUFFERED environment variable.

stdin SR LAGEFARATT T
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BURM: 1.
int bytes_warning

If equals to 1, issue a warning when comparing bytes or bytearray with str, or comparing bytes
with int.

If equal or greater to 2, raise a BytesWarning exception in these cases.
H1 —b A AT T
R 0,

int warn_default_encoding

WEAAEEAE, WHE io. Text IOWrapper (i BRIAGmAAE R % th EncodingWarning %4k, 3
%1% 2|7 i0-encoding-warning .

TEF: 0.
3.10 UGB mA.
wchar_t *check_hash_pycs_mode
AT IS AER - pye UHFRYSIESTA: ——check-hash-based-pycs A4 TIEMME.
ARE:
e L"always": Joi'check_source’ JEARIME IS A1 2HR 2 SR SO TG A BRIE
 L'"never": REH T WA EN pyc 22 AR .
o L"default": JTMAAEN pyc ¥ check_source’ AR E 25U IE TCRL -
JE#: L"default",
Z:Iil, PEP 552 "Deterministic pycs”.
int configure_c_stdio
WRAEZAE, WECE C ARk

o IE Windows H', ¥E stdin, stdout I stderr |- & — #EH i (O_BINARY).

o W burfered stdioZF 2, NZAH stdin, stdout Al stderr Ji 25 o
o MR interactive JIAEFZ(E, NWIE A stdin FI stdout FyiigErh (Windows F1{X [ stdout).
BRIAMH: 7E Python Lo 1, TEREBIRCE N 0.
int dev_mode
WA AERAE, WJE T Python JF &A%,
BONA: 1E Python Bl -1, FERRESA A 0,
int dump_refs
4% Python 5| [ 7
WERRAERAE, MR A TER AR X R

H PYTHONDUMPREFS M348 Fik H 1,

=FE X T Py_TRACE_REFS ZZ4:5k Python 4515l : 2, configure —--with-trace-refs
HIH.

% 0,

wchar_t *exec_prefix

AT V-5 1Y Python SCARY; % 8 HSKEIZ: sys.exec_prefix,

FHEHE: NULL.
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Python 3412 B % I—H5

wchar_t *executable

Python fRERs AT AT —0EHI U 4E X #42: sys . executable,
TR NULL,
Python 34428 F H—3B500

int faulthandler
J& A faulthandler?

MAE-HAEEE, WAEEshEA faulthandler.enable (),

B

j#id -X faulthandler fl PYTHONFAULTHANDLER HbEAr %R 1,
BRUE: 7E Python FxH 2l -1, FERE B H A 0.

wchar_t *filesystem_encoding
L A s 4 K sys.getfilesystemencoding () .

£ macOS, Android ] VxWorks | : BRIAfHEH "ut£-8",

¥E Windows ot [ N N (O =< "utf-8", B F# W RpyPreConfig
W legacy windows_fs_encoding JNAEZAENHH "mocs".

FEHA V-5 _ERBRA RIS
e MR PyPreconfig.utf8_mode JAEZ(ENIHEF "ut£-8",
=]

o 5 Python #5iM|%#| n1_langinfo (CODESET) FEHH A ASCII #iiE4%=, 1M mbstowcs () J&
MEA A Hrhd A CARRD (% Latinl) DEA "ascii".

o W nl_langinfo (CODESET) iR[E| &S FAFEENMEH "ut£-8",
o TEHAMAEM T, [ flocale encoding: n1_langinfo (CODESET) HYZEE.

7E Python JHZh, St L4 PR UL ALy Python ZefiRfd# 47k, HIAN, "ANSI x3.4-1968"
PR "asciis

Z filesystem errors .

wchar_t *filesystem_errors
T A iR 472 B sys.get filesystemencodeerrors ().

F£  Windows F: Bt dA ffi B "surrogatepass", B F Wl HRPyPrecConfig
W legacy windows_fs_encoding NAEE(HNF ] "replace”,

TEEAES E: BOAE "surrogateescape".,
SCRFR R RAL BESS :
e "strict"
e "surrogateescape"
e "surrogatepass" ({3 F UTF-8 Zgfdtg)
Z N filesystem _encoding WL .
unsigned long hash_seed

int use_hash_seed

BEBLAL S A BR R T
MHuse_hash_seed HZE, WE Python BN FENLIEEFE— T, HZMhash_seed,

H PYTHONHASHSEED MEAS R
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ERINY use_hash_seed {H.: #F Python fx R -1, FERR BRI M 0.

wchar_t *home

Python F H%.
WK Py_sSetPythonHome () B, W2 HBHOR A NULL BRRHE A E .
i PYTHONHOME FRIEAS RHEH .
THF{H: NULL,
Python J&4280 & 5 ARI—8557
int import_time
WEAAERAE, WX A AT HERE 74T
i#id —X importtime I PYTHONPROFILEIMPORTTIME MfIEAS R E N 1,
it 0.
int inspect
TEPATIIA B iy 2 JE A A
If greater than 0O, enable inspect: when a script is passed as first argument or the -c option is used, enter

interactive mode after executing the script or the command, even when sys . stdin does not appear to be
a terminal.

WAL -1 TR AT . WAL PYTHONINSPECT AR o AR S (ENIEE N 1,
T 0,

int install_signal_handlers
%% Python {55 AL P ?

BRAME: AE Python BEXTR N 1, fERR BRI N 0.

int interactive
If greater than 0, enable the interactive mode (REPL).

T —1 A QAT AT -
W 0.

int isolated
If greater than 0, enable isolated mode:

e sys.path contains neither the script’s directory (computed from argv [0] or the current directory)
nor the user’s site-packages directory.

« Python REPL ¥4 A readline WARTERX HALRAFH E I ERINAY readline Fil & .
e Set use_environment and user_site_directorytoO.

BRIME: 72 Python iUl 0, TERR B H 1,

W R PyPreconfig.isolated,

int legacy_windows_stdio
If non-zero, use io.FileIOinstead of io.WindowsConsoleIOfor sys.stdin, sys.stdout and
sys.stderr.

N PYTHONLEGACYWINDOWSSTDIO MiEAr B MRS F A LN 1.
{XHE Windows [T . #ifdef MS_WINDOWS 0] #% Fl T Windows % @1 {LHE .
R 0.

731 Z 17 PEP 528 (£f Windows ¢ & 4 i 15 :UE B UTF-8).
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intmalloc_stats

WRAREAE, WIHEIR N i Python pymalloc W f5-4Be 25 HIGETTHEE -

F{ PYTHONMALLOCSTATS MIEASE BN 1.

W2 Python /2 £l —-without-pymalloc % TH#EAT BL B %I 20 .
T 0.

wchar_t *platlibdir
SEEEHFEAFR: sys.platlibdir,

F PYTHONPLATLIBDIR I3EAS F s .

Default: value of the PLATLIBDIR macro which is set by the configure --with-platlibdir
option (default: "1ib™").

Python 34128 5 i AR—H85>
3.9 HHTIA.

wchar_t *pythonpath_env
Module search paths (sys.path) as a string separated by DELIM (os .path.pathsep).

HH PYTHONPATH FREEAS G H .

JEFR{E: NULL,

Python 341z B % i AF—HB45% o
PyWideStringList module_search_paths

int module_search_paths_set
I8 R AL sys.path,

If module_search_paths_set is equal to 0, the function calculating the Python Path Configuration
overrides the module_ search_paths and sets module_search_paths_set to 1.

BRMME: 2513 (module_search_paths) fil 0 (module_search_paths_set),
Python $5 4280 E HI—EB4y.
int optimization_level
kAo -
« 0: Peephole fffbg¥, ¥ _ debug__ &N True.
o« 1: 0%, MW=, ¥ _ debug_ & N False.
o 2019, KBRSURFARTH.
BT -0 A TIRUIEY . X E N PYTHONOPTIMIZE MIEAS B 1H.
T 0,

PyWideStringList oxig_argv
54 Python T FFREIFIN ISt n 4T B M0 sys . orig_argv.

WMHorig argv P|FNEH Hargy A— N HEESFHRNY|E, PyConfig Read () ¥
B Wargy ZHilargv # N Forig argv (WRparse_argv NAHZ),

BiE&Hargy WAMPyY_GetArgcArgv () BREL.
BIME: 251K,
3.10 [HTMA.
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int parse_argv

M S4TSR

5{5?;’%? 1, WPASH AL Python gt ey S AT B MR T Xftrargv, ItMargv HilEs Python

PyConfig_Read () BBAMRNTEyContia. argy BH—¥: ESHMIAR, Prcontia.
parse_argv ¥HERN 2. T Python ZHUE M PyContig. argv HRIEN, FULHRNTSHH K
2245 R 6 I R AT 4 Python 317

ERINE: 7 Python xR0 1, FERREEIXTH 0.
3.10 WS IFE B ¥ PyConfig. parse_argv 4T 1 WA SfEfPyConfig. argv 5.

int parser_debug
Parser debug mode. If greater than O, turn on parser debugging output (for expert only, depending on com-
pilation options).

it -d Ay ATk ENG . 3B N PYTHONDEBUG FRHGAR
Big: o.
int pathconfig_warnings

On Unix, if non-zero, calculating the Python Path Configuration can log warnings into stderr. If equals to
0, suppress these warnings.

It has no effect on Windows.
ERIME: 7 Python B0 F o0 1, ZEREBIT A 0.
Python 344280 E iy ARI—3B5 .

wchar_t *prefix

LM T T 511 Python SCAF; S & JE H RIS sys.prefix.
THFR(H: NULL.
Python 354280 5 [1—H5>

wchar_t *program_name

T WA bexecutable FIFE Python 46 £k 0 a1 - 01 A 1R B b 6 B R 24 9
o MR Py_SetProgramName () S #EM, RH#EHHS%.
o 7F macOS |, HNH%E T PYTHONEXECUTABLE FAREAS 8 & .

ﬁn%A—EXT WITH_NEXT_FRAMEWORK 7%, 4i%® T _ PYVENV_LAUNCHER_ _ ¥fIEA5E it
FHE.

o MHargv B argv (0] A HFH HA S EMSEHE.

o B, 7E Windows FXHH] L python", FEHAT-& R L python3™,
JHFR{E: NULL.
Python 3451285 i AR —HB5

wchar_t *pycache_prefix

A7 .pyc KB ABR H % sys.pycache_prefix,

it -X pycache_prefix=PATH A4 Fl PYTHONPYCACHEPREF IX IS Frisr .
RK NULL, N sys.pycache_prefix ¥4fi% A None.

THFRA{H: NULL,
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int quiet
Quiet mode. If greater than 0, don’t display the copyright and version at Python startup in interactive mode.

H —q fr T T8
THRL: 0.

wchar_t *run_command

—c A AT (E .
M Py_RunMain () .
FHRRfH: NULL.

wchar_t *run_filename
Filename passed on the command line: trailing command line argument without —c or —m.

For example, itis set to script.py by the python3 script.py arg command.
HPy_RunMain () .
THEL{E: NULL,

wchar_t *run_module

—m A A TEI E .
HE]Py_RunMain () ﬁﬁﬂ o
THRR(HE: NULL.

int show_ref_count

TEIR I R 5 LB

Setto 1 by -X showrefcount command line option.

T3 2L Python ik 4 hit (WA E X Py_REF_DEBUG 7).
THEL: 0.

int site_import

?EEEiJJHﬂ“TE'r—/\ site fHL7
WERETE, B R , rU A LA 7 A 9 5 0 A R sys . path #244E.

ﬂﬂ%%)ﬁiﬁﬂﬁ%)\ site MBI BEAR X SL A (QURART B fil & X Se 4, H N site.
main () EE).

=S QAT E N 0,
sys.flags.no_site is set to the inverted value of site import.
THELE: 1.

int skip_source_first_line

WRAEERE, WEkidryconfig. run_filename JRIIEE—17.
BB ALY AR Unix JEXAY # 1 emd. 24X DOS 4 @ A AR .
WL —x A TR E N 1.
W 0.
wchar_t *stdio_encoding

wchar_t *stdio_errors
sys.stdin, sys.stdout fll sys.stderr HZRISHEgRIEAE 4R ({2 sys. stderr Fh
ZAfi[f] "backslashreplace" 45iRALTHZE) .
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MR Py _SetStandardStreamEncoding () BAVE, WX4HE error fil errors Z3(A >} NULL Bt
FHEHEATS

B % PYTHONTOENCOD ING MBS g AE 45 2 fdi i & .

LN Y
o« N PyPreconfig. utf8_mode JIEZ(HNEH "UTF-8",
o TEHAMSENLS, {#iHlocale encoding.

BN AL A -
o JF Windows I : {#iff] "surrogateescape",

e MR PyPreconfig.utf8 _mode NAEEAH, BE R LC_CTYPE &5 X &"C” 58{"POSIX”
N "surrogateescape".

o TEHAURIF M "stricen,

int tracemalloc
J& Ff tracemalloc?

R -NAEEE, WEERSIHEM tracemalloc.start ().
i) -X tracemalloc=N fiy44TiEHFI PYTHONTRACEMALLOC FfbAF Hik B
BRINME: 7 Python Bl -1, TERA BN 0,

int use_environment

fili B PREEAR 7
WRSETE, 2N ISR,
ERINE: 7 Python il B H oA 1 MIAERR BECEH - 0,

intuser_site_directory

ﬁn%jﬂlﬁ{ﬁ DURRE Y Pk s SRES AN sys . path.
-s Ml -T frATIEIE N 0.

Ela PYTHONNOUSERSITE HJuAr % BN 0,

BAAE: AE Python BUR ol 1, fERABSEGT 0.

int verbose
Verbose mode. If greater than O, print a message each time a module is imported, showing the place (filename
or built-in module) from which it is loaded.

If greater or equal to 2, print a message for each file that is checked for when searching for a module. Also
provides information on module cleanup at exit.

M —v Ar A TE It T i
Set to the PYTHONVERBOSE environment variable value.
g 0.

PyWideStringList warnoptions

warnings BT EE S IERATEDT, LB MKEIR: sys . warnoptions,

warnings BLHDUFE R BIF RN sys . warnoptions: figJg—NPyConfig.warnoptions 4%
HR A warnings . filters M — M & HIPRRCHEE (REMER).

—W AT B G R B warnopt ions W, B AR Z IR
PYTHONWARNINGS M35 A8 gt v 9 F F IR IS8T . nT AR E 2100, HPUES () k.
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BOME: =503k

intwrite_bytecode
If equal to 0, Python won't try to write . pyc files on the import of source modules.

3@t -B Ay THE A PYTHONDONTWRITEBY TECODE IS AS B &N 0,
sys.dont_write_bytecode &#i¥lGib AHwrite bytecode BUZJGHHE.
FHRAE: 1.

PyWideStringList xoptions
-X R TR HE: sys._xoptions,

BOME: =513k

Inkparse_argv HAREAH, Wargv ZHCRFLAS H AL Python AT iy 4TS B R B 7 sCBHENT , HMargv
"o Python 244

xoptions BWEWURF WA AV E HAETT : S W -X Ay S4T30 .
3.9 IR ¥ % show_alloc_count FEEHE%E.

10.7 £ PyConfig #1151t

FTH1164E Python ()R %Y :

PyStatus Py_InitializeFromConfig (const PyConfig *config)
M config Wl BRI 4G4 Python.

VA B R PyStatus_Exception () Ml Py_ExitStatusException () AT REE (HHREHE
).

(1] R i H T PyImport_FrozenModules ()., PyImport_AppendInittab ()
W pyTImport ExtendInittab (), WAL Python i 4 fz f Z J5 . Python ¥ i 4k 2 i 15 Bl i 1)
‘EAl. 2k Python $f Z AN HAL, WL AHERFK W) 44 Python 2 Wil J) Py Tmport _AppendInittab ()
B PyImport_ExtendInittab ().

MHIECE (PyConfig KA RfEFE PyInterpreterState.config 1,
WET A RE 7RG

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto exception;

}

status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) A
goto exception;

}

(Rt
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#EHE—1)
PyConfig_Clear (&configqg);
return;
exception:

PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

More complete example modifying the default configuration, read the configuration, and then override some parameters:

PyStatus init_python (const char *program_name)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&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) ;
if (PyStatus_Exception (status)) {
goto done;

/* Read all configuration at once */

status = PyConfig_Read(&config);

if (PyStatus_Exception (status)) {
goto done;

/* Append our custom search path to sys.path */
status = PyWideStringList_Append(&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) 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;
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10.8 FREECE

PyPreConfig_InitIsolatedConfig() #ll PyConfig_InitIsolatedConfig () FRESHE—A A
EORAF Python 5 RGBT K. B, X Python i A BN HAR HERT .

ZBCER A R E A R B, TSR (PyContig. argy RSB A Ul R H k. C
PRUEL (B0 stdout) Al LC_CTYPE i 5 KR RIFAZL . (5 S A BEERF A 2P0

Configuration files are still used with this configuration. Set the Python Path Configuration ("output fields”) to ignore these
configuration files and avoid the function computing the default path configuration.

10.9 Python fig &

PyPreConfig_InitPythonConfig () fl PyConfig_InitPythonConfig () pRELSEE—A L E A
E— M7 55 Python AH [F]1%) H & S Python,

IS BN A TS KCR WU THCEL Python, T4 Jay g 748 B R 5 20

VLR B LC_CTYPE 57 X148, PYTHONUTFS il PYTHONCOERCECLOCALE FA8i7AF i A C i 7 X 3
3 %53 (PEP 538) il Python UTF-8 i3 (PEP 540),

10.10 Python (R ECE

pyConfig W% Z AT BN ER 7B
o BRACHCE A
- PyConfig.home
- PyConfig.platlibdir
- PyConfig.pathconfig _warnings
- PyConfig.program_name
- PyConfig.pythonpath_env
- MEITAEE S TR A
- PATH ML B TR P Y58 8% 42 OR A PyConfig. program_name)
__ PYVENV_LAUNCHER_ _ ¥gissiif

- (¥ B2 Windows only) ¥ M ¥ HKEY_CURRENT _USER #1 HKEY_LOCAL_MACHINE
H4)”SoftwarePythonPythonCoreX.YPythonPath” I | i) . il 2 F H 5% (H A7 X.Y 25 Python fiX
).

o BRARRCE B

- PyConfig.base_exec_prefix

- PyConfig.base_executable
- PyConfig.base_prefix

- PyConfig.exec_prefix

- PyConfig.executable

- PyConfig.module_search_paths_set, PyConfig.module_search_paths
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- PyConfig.prefix

If at least one “output field” is not set, Python calculates the path configuration to fill unset fields.
If module_search paths_set is equal to 0, module_search_paths 1is overridden and
module_search_paths_set issetto 1.

It is possible to completely ignore the function calculating the default path configuration by setting explicitly all path
configuration output fields listed above. A string is considered as set even if it is non-empty. module_search_paths
isconsidered as setif module_search_paths_set issetto 1. In this case, path configuration input fields are ignored
as well.

Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only, Windows
does not log any warning).

M base _prefix Bibase _exec prefix FEERITE, ENTHESMMprefix fllexec_prefix gk H

1.
Py_RunMain () MlPy_Main () ¥BH sys.path:

e MM run_ filename BEREHF AR —MIE _ main_ .py WAKWHS, WE¥run filename ¥y
#| sys.path 7k,

e YR isolated HZE:

- WRBCE T run_module, NAFYHIHRENMNE] sys . path BIFk. ARTCIE SRS HT H & A
PATHEAT et

- WRBE T run_filename, WAFSCIFZRYHSRENIME] sys . path i9FFk.
- AEHAUO, WP AR NS sys . path Ik,

M site _import HIEFE(H, M sys.path Alifid site FiHEMN. WM user _site directory HiE
A H P11 site-package HSEAEAE, N site BISKGH P site-package HSEFfIINE] sys.path.

AR T 2 i DA TR SO
e pyvenv.cfg
e python._pth (X Windows)
e pybuilddir.txt ({{ Unix)

__ PYVENV_LAUNCHER___ HIEAS B Tk E PyConfig. base_executable

10.11 Py_RunMain()

int Py_RunMain (void)
PATTE AT I E I8 EW S (PyConfig. run_command), M4 (PyConfig.run_filename)
B (PyCconfig. run_module),

FERRATE DL AR T -1 2657, Wiz4T REPL.
5, 454k Python Hik [l — AN fLi6 4 exit () AR HPRAS,
WZ Y Python fe % &H—MEM Py_RunMain () 1ER BT 6245247 H & 3 Python H7RH1
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argy)
1E Python B R UR AT QAT SECZ I, PRI LS

HiEZFPyConfig.orig _argv .

10.13 K EMILFAREE AP

AN RNFAEE APLSIA T ZBrBiiiiatt, B2 PEP 432 1R DR
o ML WAL B, “d/MEREEAS Python”:
- WERA;
- WEFHE;
- PERIE RSB
- sys BUROGHET B (BIAN: sys.path MAFFTE) .
o 7 EBY YIIRALHT Br, Python #i{5E 4 HR 1L :
- ZHEIHILE importlib;
- Mg ERLE
- RS ALRGS
- SERL sys BIHIEAAL (BN f)# sys. stdout Al sys.path);
- JAM faulthandler fl tracemalloc ZF 0] I HE;

- S A site fR;
FLA I APL:
e PyConfig._init_main:ifsetto0, Py _TnitializeFromConfig () stops at the "Core” initialization
phase.

e PyConfig._isolated_interpreter: if non-zero, disallow threads, subprocesses and fork.

PyStatus _Py_InitializeMain (void)

BEA “FE WIRRACBTEL, FER Python HIR 1L .
1L BrEh e AT, ASEE inport 1ib fibu 20 i Hade “15 BrEdim il .
XA HE FLVFAE Python A g i Python PATE 3 skl s4 1280 &, W BES 23 H € LAY sys.meta_path A
WEF A TS,
It may become possible to calculatin the Path Configuration in Python, after the Core phase and before the Main phase,
which is one of the PEP 432 motivation.

Bl B BOF A SCERNE X FEIX B BU AR ] A2 A RO T R R BRI . 1% APT Hibric
FAARIEER : W Bti% APL ] LABE 02 2iobt PR B L 2 BT G i i 24 3% APLL

TE “AD” R “ 2 Rk BEZ 181817 Python fUR 71 Bil:
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void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&config);

PyConfig_Clear (&configqg);
if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('"Run Python code before _Py_InitializeMain', "
"file=sys.stderr)");
if (res < 0) |

exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
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cHAPTER 11

ACliEEREIE

111 @28

fE Python v, PIFEAS BRI 8] — AU 5 BT Python X AEWRLETI R FAA HE (heap) o 33X ANFAA 1) & B H
WIFEI) Python 1 A% 3235 (Python memory manager) ik, Python PNAFAEHEASA N F WAL R AL FEA Fh B A5
TR BT Y A, andbss. Ay, ALy .

TERNRIZ, — IR WA e asiid 5 5 E RGN TFAS B S, B ORALAT Sk Py SR G 0 25 () R ATl T A
5 Python HH KM% . TEIIRNAF T FC AR BEAS b, JLAXI SR B 2 BOge e Al — M oz dr, HF AR fions
G RSB R ) N BESEG . Bl BR RO A A By SOR R T2 45 H . ool a,
BB R A 5 R ANE 5 S AR AL . PR, Python PYAFAS PRERF— L8 TAR M HCEA X 45 E 73 T
. (HE RS FAERAA HERTE R Nz AT .

Python Hfi N AFAYATBIE ARG R AT, PO BB PRI, RIVBEAATT 200 B A5 1) i N AL 77 B 0 54
BE, PRBIX— s+ %, Python X G HAt A GE o X Y i 25 8] 73 C 2 th Python P78 SRS % 7 il 1 A
SCR§HR S Y Python/C APT ek A THY -

T R NTEREIR , R RAE KA %R ) C e pR BT L i BR R % Python %42 dEATHAT, X 26K
BAldE: malloc (), calloc(), realloc () Ml free (). X F-FE C M Hl#FI Python N7 HLEE 2 [R] )
B, 5I™EER, XRBTENZH TARKER, HFERRSELEE, B2, RO PAL A
C JEA BiLas R B ) B i B AR N A7, A R Bl

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */
return res;

EXAHITH, VO G XN Rg i C R L Ab B . Python IWAFAS Bl R 2 5 T M AR W45 HHR
GV RIE 8
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IR, FERZHCNOLT, HREWE TTET Python RN NAT, N4J5 &2 Python P77 B &2 il -
B, MRS C 405 AR SRR EA T R s X AR BT Python HErr) o5 — B 2 7R 22 e
ifi o Python IWIFAF PR A K9 TR N A7 K o RIERT SR A A AEA il T By . e BERRE /Y FL A
T N A7 K A 48 Python PN A74S PR BELE ARRE G A L N A o T ) B G DU A SEMER B T . PRI, 7
P iU, Python N7FAE BEGS il e 2 il A oA A8 21 484, s e . AL P s R At 0y 44 45
1. iﬁg%ﬁﬁﬁﬁﬂ% T Bl P s i) C ey B, o VO Zeah X7 BL i N AT-RF 52 4 A &% Python T4
(EY T

hE%:
FF3EAF B PYTHONMALLOC W] 4§ FH SR it B Python FIF i I i IN A7 43 L

FR5EAF B PYTHONMALLOCSTATS W] DA SRAEAE U AN 2 A1 5 P T pymalloc X5 KIRIHT Bl pymalloc 7 74
fie 3% ST EdE .

11.2 4rECERE

IR 3 BE R BCER IR T = ARl “pr B 22— (MPyMemAllocatorDomain). XEIFIR TR
SrBCHEms, MR H AT T A . B AN T o3 TC PN AR A 1 AR 22 P S e S R AR AR A
SCBARTY, (H  FRLCH 89, W DAE AL $RE]— KRR IR . oA RE PR BSR4 T ) 20 i R R
WA AAE, BUR T2 R Y (AR R HERRIMER) . I, ARRTAKFPyMem_RawMalloc () iR[EIHY
WAF T3 E Python X4, BiFfpyobject Malloc () iR[EIMAAF HFES X

=AM IR S

o SRR T OB NG K BC N, M * A * BB ARG B g I HAM a8 W] ATE ST GIL 1Y
Ot WHEEIRE RS,

o "Mem” f5: Ji] T4 Python Zeirt DX M N A7 G b XM BE A, 2 FCH I AUFAT GIL. AU T Python
TLAHE

o MR AT ORCET Python MRIYATE. WAFEUE T Python FAA HE.

SRR T 405 A SR B U AR A ERS, AT AT O REHCREL, I, Pytvem_rree () KR
B PyMem Malloc () 4yBeHINEE.

11.3 RigA&F#EO

PAT BREAR BN T ARG i . XL B AR LN, AHFEFA & 5 A5 90

default raw memory allocator {§i fliXS5pR%: malloc (). calloc (). realloc() fll free(); HiFEFI
BIYEH malloc (1) (8f calloc (1, 1))
3.4 OB A

void *PyMem_RawMalloc (size_t n)

SrBC n AT R BN R BN A voidr RAURE, ARIER AR [E] NULL,

TR Z T A BRI [l — A Re Ry 3E NULL $85E, SRR T PyMem _RawMalloc (1) —H#E. {HRE2NFF
AN DMEAT 7 AR 1Rk

void *PyMem_RawCalloc (size_t nelem, size_t elsize)
SYHC nelem N~ICE, BWANITCRIKNA elsize 77, IR G W) I LR AR void> ZE7U4R4EE,
WK R [B] NULL. AR BE0I A .

TREBFATA BRI [P — Y HE NULL 4841, S A T PyMem_RawCalloc (1, 1) —F,
3.5 JUB A
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void *PyMem_RawRealloc (void *p, size_t n)

X p A7 TE PSR NFEEA n 735 DURTIHIAAFBR N b/ IMECAIE , A N R R ANAE

ﬁn%pzzNULL, WA T8 PyMem_RawMalloc (n) ; QIS n 46T 0, WIPAFEAR /N %ﬁlJ%]E, i)
SRR, R [FI9E NULL $54 .

P%BHE p & NULL , 5 W& w22 2 mf 8l flpyMem _RawMalloc () . PyMem_RawRealloc ()
ijMem RawCalloc () Fri&k[ElH .

WK KW, PyMem RawRealloc () jR[B] NULL , p AT8K248 M) Je mi NAE DRI 384

void PyMem_RawFree (void *p)
B p fsm N EE. p 0 2 2 B8 fFIPyMem _RawMalloc () . PyMem RawRealloc ()
B{PyMem_ RawCalloc () PriR[E 354, &N, B¥F PyMem RawFree (p) Z HIE & 31 1E
BUF, RE AT e KA.

sk p & NULL, IR 2 A B E A &3t T

11.4 AEEO

PAFBRESE, 7R ANSIC ARiE, H48E T REFFITIIATA, W HT A Python 7 FCFIRERL P FE -
NN G B i T pymalloc M 55 B 2.

Bl AEMEX KBy, AR 2 5 A 25 4 (GIL)

3.6 JiE A BAAERRIARY 2 Bildi2 pymalloc M7 ARG malloc () .

void *PyMem_Malloc (size_t n)
Part of the Stable ABL 43t n ANSEATHE IR Bl — A8 [ T A BC ARG voidx BUHRER, WA K )R
[ NULL,
PR I AER ] — AVl AE NULL 355, BHRIEA T PyMem Malloc (1) —#f. {HEWNFAZ
PAEAR T X epn ih ik

void *PyMem_Calloc (size_t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. 5L nelem ASIC2, TATCEIIKINH elsize NFET, FHak[EFg 1]

P ECH NAFR) voidy JEBUREE, WERIFRAMIIR[E] NULL, WAF BRI E
WARF AT HRIR [ — AR AY AR NULL 4841, $HRIAH T PyMem_Calloc (1, 1) —#f.
3.5 BUBTAA.

void *PyMem_Realloc (void *p, size_t n)

Part of the Stable ABL ¥4 p FI01 1 V317 S/ NBSES n 745 . DARTIRPIEHO NI R MER M, P
PRI A,

W p & NULL , AT PyMem_Malloc (n) ;5 WIR n %F 0, MINFEHRINESHHREE, HA
SRR, R 4E NULL $5%F .

B 9 p & NULL , W B & A2 Z H W HryMem Malloc() . PyMem Realloc()
B PyMem_Calloc () ffik IE]EI’J

WA R KW, PyMem Realloc () JR[E] NULL , p /58RIE 8 ) Gl AT KRV A 806 5T

void PyMem_Free (void *p)
Part of the Stable ABL B p 38 R8N A7, p W AlE 2 Bl i PyMem _Malloc () . PyMem_Realloc ()
g pyMem Calloc () FriRmlfEEr. B, AL PyMen Free (p) ZHICEWMERIEL T, KE
ST RS RAE
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W p & NULL, B AfH A ER 23617
PARTH [ 2R 2 A 7 (T $e ik . 58 TYPE FTDAFE AR C 241,
TYPE *PyMem_New (TYPE, size_t n)

SpyMem_Malloc () ¥, &AL (n * sizeof (TYPE)) FEHTHNAF. Rk TYPE*
HI¥aEr . AR 2 DMEMT T X ek wi it .
TYPE *PyMem_Resize (void *p, TYPE, size_t n)

SpyMem Realloc () FIE, IBNE R/ EEIE N (n * sizeof (TYPE)) Fir. &[E—A -k
A TYPE* WJF8%F. TERIEIES, p R R— 48 G AE DI F8 5T, AR T 2R N4 NULL.

g4 C BB, p SRR ERIRE. WA p IRIA{E, DABEGAE AL PIAR BRI 2R AT

void PyMem_Del (void *p)
FpyMem_Free () #H[FE .

BEAh, FNTRFRAE T AR 2 T B VA Python WA M Hcds, AP & L5 Hy C APL s%L. (Hi2iE
HE, BAENIFARELRIER Python MUASHY —BERIFRAME, ITEY FEBRBETEA] .

e PyMem_ MALLOC (size)

e PyMem_ NEW (type, size)

e PyMem_ REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
¢ PyMem_ FREE (ptr)

e PyMem_DEL (ptr)

11.5 MRS H2E

PATBREER, P50 ANSIC ApifE, FHH4RE THRFFAIIAT R, W T M Python 7 BRI N AT«

) 245 A o LA B 3 AR D5 YE AR T A A B BR R, TE VR ARIE I B4 T AR A Y
A7 0] AR B D) A% 46 B Python %42,

BT 2B 8 A pymalloc N 5451 %%

Bl TEREX BNy, AR 2 5 i S 4 (GIL) .

void *PyObject_Malloc (size_t n)
Part of the Stable ABL 43t n A~ IR Il — A48 1) I A BC AR void> RAUHRE, AR AR
[f] NULL,

R A A AR [l — AR NULL $54F, UM T Pyobject _Malloc (1) —#f. [HENTE
ASPMERTT e itk .

void *PyObject_Calloc (size_t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. 73 Fi nelem A~JC2, ®ATCEIIKINH elsize NFT, Iz [EIFE 1]
A ECRI A7) void* KRAFRES, QiR R MUNR ] NULL. PAFS IR 2.

TR FBFAT A REIR [ — A ERR dE NULL 541, B T PyObject_Calloc (1, 1) —Ff.
3.5 BTN
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void *PyObject_Realloc (void *p, size_t n)

Part of the Stable ABL ff p 510 [ NAFHR/NRIEE S n 735 DABTIHINAF SO N i/ IMEC T, Hod

PRI,

s *p* J& NULL, WIAY4T#H Pyobject_Malloc (n) 5 3R n SET 0, WPHAFHK/NSHEHE,
EARSHOREL, &9k NULL 484,

i dE p &£ NULL , 15 0B W2 2 ET R i Pyobject_Malloc ()

W PyObject_Calloc () FFRIEIM .
WRER KM, Pyobject_Realloc () JRIAI NULL , p AT38KIE48 4wl AR KA S8 5t

void PyObject_Free (void *p)
Part of the Stable ABL B p 38 m M N fE . p 0 W 2 2 Hi ¥ HPyobject_Malloc ()
PyObject_Realloc () B{PyObject_Calloc () BRIl f$g4f. HW, BifE PyObject_Free (p)
ZHICAMAEER T, KEXITARKE.

Wk p & NULL, IR 2 A B A &t T .

11.6 BNIARAIFESBEC2E

. PyObject_Realloc()

NN R e
BlE /R PyMem_RawMallo¢c PyMem_Malloc PyOb-
ject_Malloc
KA A "pymalloc" malloc pymalloc pymalloc
e "pymalloc_debug]' malloc + debug pymalloc + de- | pymalloc + de-
bug bug
%A pymalloc ) % ffi | "malloc" malloc malloc malloc

JRA

WA pymalloc [ i
T

"malloc_debug"

malloc + debug

malloc + debug

malloc + debug

BEIA -

o %%k PYTHONMALLOC M348 B 1K .

« malloc: K H CHEERNRG /LA, CRE:

« pymalloc: pymalloc N 4 %.
o "+ debug”: By Python M 5B % 64381 491
o YA LT Y Python #47 .

11.7 BEXLAFES AR

3.4 WU

type PyMemAllocatorEx
T HBE WA FL s SR i . RSS9 5B

malloc ().

calloc ().

realloc () fil free ().

11.6. BAARESECRE
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1

A==

void *ctx

NG T BREANAEL
T

void* malloc (void *ctx, size_t size)

Sl — AT

void* calloc(void *ctx, size_t nelem, size_t
elsize)

SrBE— IR O 1Y AT ER

void* realloc(void *ctx, void *ptr, size_t
new_size)

Jr Bl AT B BRSO

void free(void *ctx, void *ptr)

REC A A

3.5 iR ¥ 4#: The PyMemAllocator structure was renamed to PyMemAllocatorEx and a new calloc

field was added.

type PyMemAllocatorDomain
FIRARG 7 Pl S A 28 . AT
PYMEM_DOMAIN_RAW
EEEave

e PyMem RawMalloc ()

e PyMem RawRealloc ()

e PyMem RawCalloc ()

e PyMem RawFree ()

PYMEM_ DOMAIN_ MEM
EEN
e PyMem Malloc(),
e PyMem Realloc ()
e PyMem Calloc()
e PyMem Free/()
PYMEM_DOMAIN_OBJ
BRI
e PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc ()

e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

BRI E I AT BO A -

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

BB E B AT Bl o

MRFRFFATS, HHY TG AR i — g 9F NULL 4584t

XIF PYMEM_DOMAIN_RAW I, ZAC#s i E&fE Ll Mo esgif ey, A &5 E 54 .
WA 2T ORI Z /AR ), AR PyMem _SetupDebugHooks () MRETEHT

g1 i b BT 2R R IR T
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e, pyMem SetAllocator () AN EH:

e H[PA\JEPY Prelnitialize () ZJGPy_InitializeFromConfiqg () Z HiHTBRZEEH
JE SCRYINAF IS BCts o %] T T 2220 19 70 IO B 1 330 ML LAS A AT P A FR A (1140 Raw
Domain ML REAE R4S GIL RO LM ). A 5 e 55060 5 K TR

o WIRAE Python B2 ¥IMak 2 )5 (BlPy_InitializeFromConfig () #HMAZIG) #iEM

WU 4 2 S5 TS st A0 B BUATI SRS . KDL AN RURE B BN AERE R SLAD A R AR A
XA

void PyMem_SetupDebugHooks (void)
BB Python 1 7 5B 25 04 R X 405 DARCIN AR

11.8 Python A& S ECaSRY IR $9-F

24 Python 7RI T, PyMem SetupDebugHooks () EREAEPython Fa4n45 10 WHEVE A, PAFE Python
WA Bics i B R - DA I N AP i

PYTHONMALLOC ¥f 5§ 4% & W 8% il T 78 A & 47 B X F 4% 3% 19 Python | 22 % 9 il & + (1 -
PYTHONMALLOC=debug).

PyMem_SetupDebugHooks () BRECAIME I THE A T PyMem_SetAllocator () 2 )JaR BT .

% 26 8 T T RR IR . AT A B 07 48 =X A Bl A8 40 IE A N B BT A T N fE 51 0xCD
(PYMEM_CLEANBYTE ) %, Bk NIEHFEST 0xdbD (PYMEM_DEADBYTE ) 7. WIEHWIE T T
7 0xFD (PYMEM_FORBIDDENBYTE ) [ “Z5 b5 M. XEF 1 RN KT RER Akl 77 5
£ ASCIT 45 e

IBATI A A
o AIXE APL i Sz Bl : Ak pyMem Malloc () SrREHINFFRAI PyObject Free ().
o FR G KRG OCE RN B A (Zh X R ) .
o R XZ IR ENE A (Zh X ) .

o K& 24 V& ] PYMEM_DOMAIN_OBJ (lll: PyObject_Malloc()) Fl PYMEM_DOMAIN_MEM (#:
PyMem_Malloc ()) $H) 53 FLas B BN GIL C A -

FEH SIS, W T tracemalloc SBR[ NFFERBEMBCHIAIE . HA Y tracemalloc IEAEIBER
Python WAFZM AL, - HNAFHRBERERRT, 4 & B[l

ik S=sizeof (size_t). IF 2*S NFIUIMEIEFDBE R N FHESEIA . PAFRIA R 2R,
Hor p AR 24 malloc 32540 realloc B pREFTIR B AGHAE (p[1:3] FRM * (p+1) ZMIFIEE] * (p+3)
ZEM BRI R R RS S 1A S Python Y1 R @ AR -

pl-2*S:-S] EAHIFFERMFIE. XA size_t, HRuHT (5 TTENAEREME TR .
p[-S] APIHRIRFF (ASCI F4F) :

e 'r' F/8 PYMEM_DOMAIN_RAW,

e 'm' /K PYMEM_DOMAIN_MEM,

e 'o' FJ/N PYMEM_DOMAIN_OBJ,
p[-S+1:0]1 PYMEM_FORBIDDENBYTE ({4 . Tk N RIS AT

p[O:N] Friif K47, i} PYMEM_CLEANBYTE (A TE, M TR RAIIGNAARG . ST
realloc 7 JEM) B BORTE KRB AFERISS , BUOMHT 9775 th & ] PYMEM_CLEANBYTE IR FE. 2
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P free Z BB, X 2E°7H5 2 1l PYMEM_DEADBYTE SRE5, PAT#RXT RG24
1 realloc 22 JEAY ARG K/ N NAFERIT, 2R IH 737 th & il PYMEM_DEADBYTE SRIH7E.

p[N:N+S] PYMEM_FORBIDDENBYTE (g7 . st R 5 AFIELE

PIN+S:N+2*S] {45 | PYMEM_DEBUG_SERIALNO ZZHf &l il (BRIAME I TR E ) o
—/NFAS, BRI A malloc 2 285, realloc 7 RAGEEHT B 1, K/l size_to WSR2 SR ]
T C“BEWIRINAE?, BUFA SR T MR T BOH RAE T UGB TR E WS, DA A
PR B[R] . obmalloc.c 9117 25 PR 4L bumpserialno() & BLJF 515 2 &A= B B ME—H# Ty, B BIAFFE
AR T DAy 50 15 R R T A5

A realloc 2 5 free 2 K HL kA FIAY PYMEM_FORBIDDENBYTE 47 R 52 4. MIVE 113
WO T, WIS U 2 5 A stderr, I FLESF K1 Py_FatalError() 1 1k 57—l B2 2 IR 2 24 L
PR SRR TRAN AR R LT M 4 AR . A AR A TR 200 A M 4, A
AT & 5] B EL 58 4 0 PYMEM_DEADBYTE (B% CURHUIY P AR 1) 5% PYMEM_CLEANBYTE
(R A 0 DA B )«

3.6 i &#: PyMem SetupDebugHooks () PRUIAE W BETE (] A& B 4 %Y Python BT AE. 4%k
REy, W FHES A tracemalloc RARME 4 B A B FL(E B HEl8 FIELSTE
PYMEM_DOMAIN_OBJ il PYMEM_DOMAIN_MEM 1 F 814 R 5cu 8 F B G 2 2 655 GIL,

3.8 My FE & £ 5 % = 0xCB (PYMEM_CLEANBYTE), OxDB (PYMEM_DEADBYTE) ffl OxFB
(PYMEM_FORBIDDENBYTE) . 8 0xCD . 0xDD fll 0xFD # A4 PA{# J§ 55 Windows CRT #i® malloc ()
H free () FFEMIME.

11.9 pymalloc 43 fi 2%

Python 5 0 B A fa A i A WA /N & UNTF 8055 T 512 735) Ak B pymalloc 43 Tidds. &8 [ & K
JINA 256 KiB [ FR A 7arenas” [ ARG . X F R 512 A5 40, & Bl 2| pyMem RawMalloc ()
M PyMem RawRealloc () .

pymalloc J& PYMEM_DOMAIN_MEM (ffl 4l: PyMem Malloc()) Hl PYMEM_DOMAIN_OBJ (4] #i:
PyObject_Malloc ()) KA SEZE .

arena 43-fit. a8 I AN BRAL:
e Windows 1) VirtualAlloc () fil VirtualFree () ,
» mmap () Fl munmap () , GERAH,
o I, malloc() i free() .

] Python Ji # | —-without-pymalloc I, M2 M4 Be 4% KF 9% 45 0. 0 AT DATE 3 47 i (8 1)
PYTHONMALLOC' (ffl##: * PYTHONMALLOC=malloc' ) MIEASE & E .

11.9.1 BE X pymalloc Arena 43 Hip 2§

3.4 BT

type PyObjectArenaAllocator
FEA AR —A arena S BCERIEE MK . IXANEER A =AFEB

1 =

void *ctx YERE—ANSEEAR P BT
void* alloc (void *ctx, size t size) A ie—H size FTT Y X I

void free(void *ctx, void *ptr, size_t size) | BE—3eX
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void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

FRHL arena 73 L #R

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

15 # arena 4)fil s

11.10 tracemalloc C API

3.7 BT

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

f£ tracemalloc fH AR EE—AN T BCH AR
WP E 0, HAAEIHR ] -1 oS EENAERARAFIR G B . QIREEH T tracemalloc MR [H] -2,
MR NAERE R R, TR A IR ER R

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

1F tracemalloc B P HUH IR EE— AT BCA A A0SR A AR IR B WA BRA AR AT H 1
AN tracemalloc #FZEF MR [B] -2, FWERME] O,

11.11 G461

PATR IR 48 58 /ANTTHR G, e B PAGE VO G X ad I 45— A~ 4 M Python M 7L AY:

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString(buf);
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

57 P T ) 28 o R 4 A ] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf);
PyMem_Del (buf); /* allocated with PyMem New */
return res;

TEEEAE LA LA R G, Geih X Bl I s TAH R SR M R ORI . S b, X e i AR
WU ARV N AF APLIR , DAE BERHE & AN R 20 Bc i i AU ol 22 foefik . DA S AU P2 e & ik e, I
— AR fatal FOAETRE T PIREA R HE L BRI R 2> Hods -

char *bufl = PyMem_New (char, BUFSIZ);
char *buf2 = (char *) malloc (BUFSIZ);
char *buf3 (char *) PyMem Malloc (BUFSIZ);

(Rt
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HEH L5
PyMem_Del (buf3) ; /* Wrong —-- should be PyMem_Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem_Del () */

B T B A AL Bk H Python Mk 5 4h 4 A7 B i) B $ 2 5b, Python wiiy Xt 4 2l id PyObject New (),
PyObject_NewVar () fMlPyObject_Del () Fe4BEABERM -

X LEERFAEAT KANAIAE C & SCRISE BB R AR —F h kg
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R

AFAIR TR SPGB i i i . BRI

121 7 F B EEMR

PyObject *_PyObject_New (PyTypeObject *type)
BEME: #aggl A

PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
BEME: #agT .

PyObject *PyObject_Init (PyObject *op, PyTypeObject *type)
BwEME: N7 A . Part of the Stable ABL I ERZRELFIVILGT | FHRALRALH 2 B S op. R I Y]
AAEIIRT SR . AR type WIZN RS S ARPRBLRAG M, DURECES I 204G T 5 A L Z 0 R B b . XY
HAl 7 B30 o

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
B A A3 A . Part of the Stable ABL BERJHREM PyObject_Init () —#f, I HEWIRILAS 5
PNANIE SRS Y

TYPE *PyObject_New (TYPE, PyTypeObject *type)
BEME: #4451 A . Allocate a new Python object using the C structure type TYPE and the Python type object
type. Fields not defined by the Python object header are not initialized. The caller will own the only reference
to the object (i.e. its reference count will be one). The size of the memory allocation is determined from the
tp_basicsize field of the type object.

TYPE *PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
B #ag il A . ] CIEIREEZEAL TYPE Fl Python HY2RAURIL type F3HiL—AH Y Python Xf 4.
Python Xf 42 3 U oA & LI FBA XA B BLR AR ZS TR T TYPE 5891 type %14
Htp itemsize TFBARMLNY size FRWME . BN T LI ERITH XS TEM 1 W P H 2R/
Xﬁﬁ%%ﬁ@éﬁﬁ 1 RF = BB A B R ) B PO AF 20 TE P T DA N B RO UCER, 3k T7 N4
[UIMEy €z
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void PyObject_Del (void *op)
Reiith pyobject _New () B Pyobject_NewVar () SFRLNAFIIN G . IE H XTSI type F-BUE
MHytp_dealloc EBRRREORTAM  JAHX AR EAG op XTI BARRA AT AT, PR 573 T
N2 E AR — R0 Python XF 4R .

PyObject _Py_NoneStruct
BAFZILAR None —FERY Python 4. EFTABEI Py_None I, YR BTSRRI H54

W4
PyModule_Create () 4rBLNAFFIEIEY itk

12.2 @AMHER

KA AR T S Python IR RRAL . Xl T X LERy Z5 M (AR E A T 6 v

12.2.1 BRI RAEBF0E

Jir A5 B Python Xt 42 &R 7E X 42 09 N A7 3 /R 19 I 4 8 43 3
B PyVarobject RARFIR, ﬁ%%’éﬂxm~%7ﬂ%x x st
HF G 7 Lo
type PyObject
Part of the Limited APL (Only some members are part of the stable ABL) FlT G XT & 2 RUAL B P R . X
ML T Python FEXF R IWFEEF S AEXT SR BRI 75 005 B8, fE— Al < &A77 daiF
e, B RSG5 RO 1 Y 2R B R 1 a4 /Eiﬁﬁ/zxﬁ%?ﬁi%?g%ﬁf?y@bject ;
B~ 1] Python X4 i 4R4EHER AT AR ER45 R PyObject . XL VT ML AGEE ] Py_REFCNT
Py _TYPE JEARTE -
type PyVarObject
Part of the Limited APL (Only some members are part of the stable ABI.) X J&—/{~PyObject WU T
ob_size FEMY E. BMHTHAEEM KEFRCHISR. HWEBIFRZFTE Python/C APT H i
o XAV AGEE S Py_REFCNT, Py_TYPE MIPy_STZE K56 -
PyObject_HEAD
XS ANE R IR TE ] AR K BT G A B 2 B B 9 %% . PyObject_HEAD 24 g hy:

N EL

R FE B, X EEE HPyobject

b b T R R ) B b T A HoAth Python

PyObject ob_base;

Z I Lifipyobject H3CHY.

PyObject_VAR_HEAD
XN B R A SO B A W AR K EER X G T (11 % . PyObject_VAR_HEAD 244" i 4y

PyVarObject ob_base;

S, LR Pyvarobject WSCRY.

int Py_Is (const PyObject *x, const PyObject *y)
Part of the Stable ABI since version 3.10. iR x &% R y X4, 5 Python 1) x is v H[F.

3.10 JBGHTA.

int Py_IsNone (const PyObject *x)
Part of the Stable ABI since version 3.10. JiX—"XTER 275 N None Biffl, 5 Python 1) x is None #{
[A] .
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3.10 JBGHTA.

int Py_IsTrue (const PyObject *x)
Part of the Stable ABI since version 3.10. JiX—"XTRZE N True B, 5 Python 1) x is True #{
[A] .

3.10 JBHTA.

int Py_IsFalse (const PyObject *x)
Part of the Stable ABI since version 3.10. JWiX—/ XI5 2E N False Bff], 5 Python 1) x is False
AHIA

3.10 JEGHTMA.

PyTypeObject *Py_TYPE (const PyObject *0)
ARHL Python XF 42 o fFAL.,

1R [B]—A~borrowed reference
i Py SET TYPE () HRECERE— RS LEA,

int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
WERXISE 0 RALN type MIRFIAERAE. HNLGREIE ., 4T Py_TYPE (0) == type.
3.9 BUHTIA.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FEXR o FZRBLBEN type.
3.9 HUHIIA.

Py_ssize_t Py_REFCNT (const PyObject *0)

FRHX Python XF42 o W)5] 1AL,

3.10 it %%: Py REFCNT () is changed to the inline static function. Use Py SET_REFCNT () to set an object
reference count.

void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)

FEXFSE o W51 TR BN refent .
3.9 B
Py _ssize_t Py_SIZE (const PyVarObject *0)

FRHL Python X§ 4 o IR/,

Py _SET_SIZE () BRECREE—IRRIN.
void Py_ SET_SIZE (PyVarObject *o, Py_ssize_t size)

FERR 0 WR/NBEN size.

3.9 BUBTINA.

PyObject_HEAD_INIT (fype)
R — N Pyobject R TRAIGMARE . R A

_PyObject_EXTRA_INIT
1/ typel

PyVarObject_HEAD_INIT (type, size)
g — A Py Varobject AP TEYIIGALEIE, W3F ob_size FB. %EY EN:

_PyObject_EXTRA_INIT
1, type, size,
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12.2.2 e RHFTE

type PyCFunction
Part of the Stable ABL. J{T-7£ C 52K Z 41 Python W] XTI B AL . % BB iR E L2 1
PyObject* JEZ IR El—AKFERME . WISREE R NULL, MR E A5 R A NuLL,
IR [MELR B A 150 Python Hh B8 8% 1) sREX AR BB . I PR AR [l — AN BT 5 |

PRENAY 2540

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords
Part of the Stable ABL ] F7E C sZ#l B METH_VARARGS | METH_KEYWORDS %44 %) Python W] i
XTSI REEA . BRI 25 40 H:

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
HFHE C L A METH _FASTCALL 2544 1 Python RJ U F X4 A sR AT . R 2544 M

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords
FFAE C Hsc B METH_FASTCALL | METH_KEYWORDS 25441 Python W] i F %42 11 s 525 54
PREL 2544 N

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

type PyCMethod
JHFHE C 5Ll B 5 METH_METHOD | METH_FASTCALL | METH_KEYWORDS %54 fJ Python 1]
FAXT R R BCREL . R ZE4 N

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

3.9 BUHTMA.

type PyMethodDef
Part of the Stable ABI (including all members). ] 4R — 9 BB ¥R G5 A . Z S5 EH DU
B
const char *ml_name
TiiE4
PyCFunction m1_meth
g C LA fEEr
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intml_flags
flags bits indicating how the call should be constructed

const char *ml_doc
R 1] SUR AT HR R 2

The m1_meth is a C function pointer. The functions may be of different types, but they always return PyOb ject*.
If the function is not of the PyCFunction, the compiler will require a cast in the method table. Even though
PyCFunction defines the first parameter as PyObject*, it is common that the method implementation uses the
specific C type of the self object.

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either a calling
convention or a binding convention.

VA 0 i e

METH_VARARGS
A ARG, Hop BB Py crunction, HEREHEZ WA Pyobject* . 2B—4
Hﬂ?ﬁ{fé’] self XP5; XTRHRE, BRI SR . 56 - MES (FEeimah args) m~/\1ﬁ%ﬁﬂ'§
SHMTCHN S . RWESEE RS HPyArg ParseTuple () B{PyArg_UnpackTuple () FRACFEN,

METH_VARARGS | METH_KEYWORDS
WA XL TEAR Y YR PyCFunct ionWithKeywords 2RI, ZEREIEZ =ATE S self, args,
kwargs Horp kwargs J&— MU TR KEFSEIN FIECE R A REF SN A PAH NULL, X2
B ,%E{EﬂﬂPyArg_ParseTupleAndKeywords () FALFER

METH_FASTCALL
H%l_ﬂ)% RV E SR XTTIRMRARN_PyCrunctionFast, H—AMESA self , H
K2R MFRSEN Pyobject* (HAMWEENSE = MESRSEIEE (BUAMKE).

3.7 BCHTINA.
3.10 H{ %% METH_FASTCALL is now part of the stable ABIL

METH_FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the vector-
call protocol: there is an additional fourth PyObject* parameter which is a tuple representing the names of the
keyword arguments (which are guaranteed to be strings) or possibly NULL if there are no keywords. The values
of the keyword arguments are stored in the args array, after the positional arguments.

3.7 BB

METH_METHOD | METH FASTCALL | METH_KEYWORDS
METH_FASTCALL | METH_KEYWORDS fJ# J& ;@ X X £, Wit @ &My s, & X%k
AfPA/Z Py_TYPE (self) M.

ZEANPyCMethod 2588 5¥F self ZJGHINT defining_class () METH_FASTCALL
| METH_KEYWORDS —¥f,

3.9 BUHTMA.

METH_NOARGS
B SR BN RSB i METH_NOARGS TEARF N T SHUNA R LR AR AR TS5, Efw
HpyCrunction K, F—MESBH WA self HAHAFH— DR R ELBIEIE . 2T
AT —ATESHFF N NULL.

METH_O
Methods with a single object argument can be listed with the METH O flag, instead of invoking
PyArg ParseTuple () with a "O" argument. They have the type PyCFunction, with the self parame-
ter, and a PyOb ject* parameter representing the single argument.
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XA ES AN 2 K 5 B R ST R e Bl A 2 VA M B PR SE E . BTN 288 THEBI b U)ok

o XM E kX iiir i e Rk gl —14.

METH_CLASS
ZH R Z RS RIMA RPN LGERNE—DES. BT £, BUTHH
classmethod () WEREITOIEMEER.

METH_STATIC
B ER R NULL A @ LMW LHERE—DES. B TAIE #55%, KUTMHEH
staticmethod () PN pRETAIERL,

TR R RN R B A M F BB I — A L.

METH_COEXIST
T ERRER AR RIA 1 E Lo WREA METH_COEXIST , BR\FFkE S 1 Lo i TAE AL
WM DTETERZ BN, B4 AFTE sq_contains FEALRS, FFA M —A~4°A __contains__ ()
1) 2628y YA FT IR 2 B AH R 44 PRI 6 B PyCFunction. B2 SO T iR, W) PyCFunction -
HACER a2 0 G R SR E . K 2% This is helpful because calls to PyCFunctions 1 7]
A 2 X G S R A A BT DA R R A TS B

12.2.3 iiEld REER MR

type PyMemberDef
Part of the Stable ABI (including all members). TR 5 AN C G55 74 % BAH ST N 19288 B a5tk . B

(ES=ZEF
1, C Type SE
name const char * | Ji% 5144 B
type int C Gy A i 2 4
offset | Py_ssize_t | BUGAHEZSAYMRT G E5HE K Irfe (e i DA 10 R W IS i
flags | int 5 I BOS 5 ok H el ] 5 ) AR
doc const char * | 4[] SURYFAF R 1 N ZF

type A PASES546F0 C RBIMNT N AL T ZHR—A~. 247E Python FH i B}, BXFgiiEih
£ Ry Python 287,
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P C %A

T _SHORT short

T_INT int

T LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBIJECT PyObject *
T_OBJECT_EX PyObject *

T _CHAR char

T_BYTE char

T UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

T_OBJECT Hl T_OBJECT_EX M X B ¥E F T_OBJECT iR [A] None % 7/~ H i 7 & NULL Ff H
T_OBJECT_EX 3| & T AttributeError., g2 il{fi /I T_OBJECT_EX HU{t T_OBJECT A N
T_OBJECT_EX PRTEJEME F#H del iEM]HL T_OBJIECT HIEHf.

flags A]PAK 0 FIR BE5 15 17 8y READONLY #/n HiE VM, i ] T_STRING {Eh type #IR
READONLY, T_STRING gt UTF-8 4qigts=. HA T_OBJECT Fl T_OBJECT_EX Ji% FiH]
PABEMNER . (CEATI29 A NULL).,

e B KB (ff Py Type_FromSpec () B 2K bl o& 4 6] B), PyMemberDef W DA 4 & 4§ 5k 1
B _ dictoffset_ , _ weaklistoffset_ il _ vectorcalloffset_ & X, XA
Xt & P tp_dictoffset, tp_weaklistoffset Mtp_vectorcall offset, A1 W H
T_PYSSIZET H READONLY K5E X, filfn:

static PyMemberDef spam_type_members[] = {
{"_ _dictoffset__ ", T_PYSSIZET, offsetof (Spam_object, dict), READONLY},
{NULL} /* Sentinel */

bi

PyObject *PyMember_GetOne (const char *obj_addr, stxuct PyMemberDef *m)

FHLE T-Hbdik Get an attribute belonging to the object at address obj_addr F RN ENE. ZEMHHEE
PA PyMemberDef m RfiR ). HAEEHRE] NULL,

int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)

AT (L HUAE obj_addr AT S (RHERE B BINT 4 0, BERELAY )R PyMenberDef m ik, W3l
RS O 7 56 IO ] 0

type PyGetSetDef

Part of the Stable ABI (including all members). T i€ SLEMT AR GEHE B0 U7 19 ) 25014 . 753
ZPyTypeObject . tp_getset ML AL,
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I8 C Type a5

name const char * | JEM:44 K

get getter T HRBUREER C pREL

set setter T EsMER e Rl % C pREL,  AnSRE48 W Ja ks o H sk
doc const char * | AJ LM SCRY 4

closure | void * AR R B ET, o getter Al setter FEHEFHINEHE

get REHEZ > Pyobject* 5 (SEH) Fl— A REFREN OB closure):

’typedef PyObject * (*getter) (PyObject *, wvoid *);

BN TE IR (]S R 5 | P S KR IR o] NULL H 3 573

set WEUHEZ WA Pyobject* JEZ (SLHIMEBLE M) F— R EHE GRIKAY closure):

’typedef int (*setter) (PyObject *, PyObject *, wvoid *);

XF T R MR BR F 1 DL 26 — AT S NULL. RIS IR IE] O SRR MO iR ] -1 08 R

12.3 TR

Python X R A4 i L 21— NG IR th Ve i SO BS54 IK: PyTypeob ject ZER, FEBIXFG T A
B IMEAT PyObject_* ok PyType_* BBORALIL, (HIFRIZUEANZ L Python WL FF S IBOGERIIARTY . X
YO ZIE X RAT RS, BT A E N TR AR RS AR B BAT Ay S BB 2 2 ) 7 AR B AR B

GRZBARERTIR L, REF R K XA KA S PR RBRS QA T RERE, K2 C Bk
FeEt, BEAREFSCIL T RBI R —/NER . AT RA A R IO T B X BRI I E A TS

BRI A T A

BTN HIRES % s ) AINRIL T POE TPy Typeobject M SCRITIARIHI T

12.3.1 BRESE

"tp HiE”
PyTypeObject f&{r! e A B =
822

QT DI
<R> tp_name const char * __name__ X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py _ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc __setattr__, _ delattr__ G
tp_as_async PyAsyncMethods * Figia %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * Figis %
tp_as_sequence PySequenceMethods * FAEAs %

TR
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R1-EEL—H

PyTypeObject f& i e kAL B =
IS

QT DI
tp_as_mapping PyMappingMethods * F g %
tp_hash hashfunc __hash__ X G
tp_call ternaryfunc _ call__ X X
tp_str reprfunc _str X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X G
tp_setattro setattrofunc __setattr__,  delattr X X G
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * __doc X X
tp_traverse traverseproc X G
tp_clear inquiry X G
tp_richcompare richcmpfunc _lt ,_le ,_eq_,__ne X G

g, __ge__

tp_weaklistoffset Py _ssize_t X ?
tp_iter getiterfunc iter X
tp_iternext iternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * _dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrset func _set_,_delete_ X
tp_dictoffset Py _ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc __new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * _ bases_ ~
<tp_mro> PyObject * __mro__ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses___
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc

V0 SES AR R (kL) B,
<>t AES NI A FRTERT AR I BEA NULL HF4e it Ry .

[0: I 3= WA PR BE ARG -

<R> (N4 T BoR bR 1 (R iR NULL).

2%

”(”: PyBaseObject_Type Wik E
PT”: PyType_Type WAE.

"D BRI (U oA 8 Ty NULL)

123, EBMR
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FHEGL
B FE WA E
am_await unaryfunc __await__
am_aiter unaryfunc __aiter__
am_anext unaryfunc __anext__
am_send sendfunc
nb_add binaryfunc _add___ radd__
nb_inplace_add binaryfunc __dadd__
nb_subtract binaryfunc _sub___ rsub__
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul___ rmul__
nb_inplace_multiply binaryfunc _imul__
nb_remainder binaryfunc ~_mod__ __rmod__
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod__

_ rdivmod___
nb_power ternaryfunc __pow__ _ rpow__
nb_inplace_power ternaryfunc __ipow__
nb_negative unaryfunc __neg
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_1lshift binaryfunc _ Ishift_ _ rlshift_
nb_inplace_lshift binaryfunc __ilshift__
nb_rshift binaryfunc _ rshift _ rrshift_
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and__ _ rand__
nb_inplace_and binaryfunc _ dand__
nb_xor binaryfunc __XOr__ __ IXOr__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc __Oor__ __ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float_
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc __truediv__

X - PyType_Ready sets this value if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
”I”: %ﬁ
X - type slot is inherited via *PyType_Ready* if defined with a *NULL* value

oe

— the slots of the sub-struct are inherited individually
— inherited, but only in combination with other slots; see the slot's description
— it's complicated; see the slot's description

R, A T R R A R A AR Y -

DR
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x2-EEL—H

R HKE! HHRAE
nb_matrix_multiply binaryfunc __matmul
__rmatmul__
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem___
mp_ass_subscript objobjargproc __setitem__,
_delitem___
sq_length lenfunc _len
sq_concat binaryfunc _add__
sq_repeat ssizeargfunc __mul__
sg_item ssizeargfunc __getitem__
sg_ass_item ssizeobjargproc __setitem___
__delitem__
sq_contains objobjproc __contains__
sq_inplace_concat binaryfunc _ dadd__
sqg_inplace_repeat ssizeargfunc __imul__

bf _getbuffer

getbufferproc ()

bf_releasebuffer

releasebufferproc/()

123, EBMR
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FE{L typedef
typedef SH%R A EES:]
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
34 ____ Chapter12. JiSstll%s
descrsetfunc nt
PyObject *
PyObject *
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2 AR T AR KA rypedef

12.3.2 PyTypeObiject X

PyTypeObject BZ5HE X ATPATE Include/object .h iR E|. KT HHESH, AR TH PR E X:

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

CFoiaks:)
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(R —H)

/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;
} PyTypeObject;

12.3.3 PyObject #&{i;

KRN REEMP T Pyvarobject 45, ob_size %Exﬁﬁ?zjluycﬁi(ﬂﬂ type_new () A, #HFHELT
FKIBAPET) . HERPyType_Type LB SWGfbtp_itemsize, MFH%%I:E’J%WJ (RPEANF4) &
MEAH ob_size FEX.

Py _ssize_t PyObject .ob_refcnt
Part of the Stable ABL X &R A % 15| FHiT4L, i PyObject HEAD_INIT WAtk R 1. 3EHEEENT
?n%?& By KA 7, RBPYSBI R ob_type FRINHZIEA) R RPMATI VL. HXT )
SN ASESUR S SRS X (P

Aok :
FRBURYIR L
PyTypeObject *PyObject .ob_type
Part of the Stable ABL iX )& R 2RAY | )ik il e oA, B 7 PyObject HEAD_INTT [SH0R
sk, ERE—BEN T 2 sPyType_Type . TmﬂﬂT@ﬁJ%}Tﬁ/\T}“ JEAFH 2 /D FE Windows |

TH, g as SR — A R L. R4 B 1443 NULL 2 nyObject HEAD_INIT
I HAEBH ) 46 4k bR B 06 B LA AT AT B A E 2 HTRT AR A A B jéﬁfzﬁm SFERY -

Foo_Type.ob_type = &PyType_Type;
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K Y%A B B % BB AR S 2 RS2 Py Type_Ready () ¥i#E ob_type @75 NULL, WIHE,
M A ob_type FEHIIARILE . WRZEFEAESE, WpyType Ready () NEHKE,

ok

P B TR BAK
PyObject *PyObject ._ob_next
PyObject *PyObject ._ob_prev

X EE AU E LT % Py_TRACE_REFS W 774 (& 4 configure —--with-trace-refs
option).

Hi PyObject HEAD_INIT ERATTRFENIWIIAL A NULL o X T Ao meayd 2, XD FERIRL N
NULL o XtF a0 &0 Beagad 2, A7 BN TR0 RABERE 2 B BrA {5 six S i X sk 4

BT AT&FERE M. Hoi—HERZE sys.getobjects () R, FERE THEAE
PYTHONDUMPREF'S i}, FTHIE 745 SRTE BRI XS 42 .

Aok :
R FBOASTRBIK,

12.3.4 PyVarObject #&#{ir

Py _ssize_t PyVarObject .ob_size
Part of the Stable ABL X4 4 5 feoy i 3% 2, BINVIZPIER N 0. XTFah A omng £ 83 4, %F
BrEUHFRIRI N S

MoK :
TRBURIIR I T BL o

12.3.5 PyTypeObject #&

BAEALEA — TR R IR IR K R . WPy Type Ready () RAERTECN NULL I EEMHE, T4
WRH—A BN W4y, (R, 7E PyBaseObject Type MPyType Type WREIFLF B Bl
e BRIMA)
const char *PyTypeObject .tp_name
f5E, 81 PA NULL 45 RRFR KB4 FRFR . T AT DME B & RS BT R 2E 8L, 4%
PV TR, IR, BERERARAL . XTNERE, FRRNIZ A RRAL. R
BRI FAE, WISERE M) 044 02 SE BB 1) —38 5. B, 43 P 140 o Ry M v i
B T Wtp_name NiZFIIEAL N "P.Q. M. T",
XfFah A o fieay AT &, XV RBIATR, MERAFRAES ' module ' HAYH A HIRAEAE
ESETE)
XA meey R 2, p_name FEN U E RS BE MRS ZH A WA ER
__module__ @YUM, Mg a5 ZERIraNERAERN __name__ [T .
WERALEAE RS, WA tp name FEAFIEHN __name @MV, 1 __module  JEMENIFFZA
FE X (BReEre o o, W B SCRTiR) o X B RE VRIS BURE TR IAT pickle. tLAk, H
pydoc GBI SR AR H %R AL
T BTN NULL, ‘Ef&PyTypeObject () WMME—MAHTFE: (IR TIEAEN to_itemsize PAAM).
4ok :
TR F B
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Py _ssize_t PyTypeObject.tp_basicsize

Py _ssize_ t PyTypeObject .tp_itemsize

T T X B BT DAV SR B S DA T BRI R

FAAEPI PR AL A E R EEBIK KRB Kt itemsize FERNE; HA MK E LB IR
Htp_itemsize FEANE. MTHAWEEREEGIMIER, BraLolm KANEME, BN

Htp basicsize 5.

For a type with variable-length instances, the instances must have an ob_size field, and the instance size is
tp_basicsizeplusNtimes tp_itemsize, where N is the “length” of the object. The value of N is typically
stored in the instance’s ob_size field. There are exceptions: for example, ints use a negative ob_size to
indicate a negative number, and N is abs (ob_size) there. Also, the presence of an ob_size field in the
instance layout doesn’t mean that the instance structure is variable-length (for example, the structure for the list
type has fixed-length instances, yet those instances have a meaningful ob_size field).

The basic size includes the fields in the instance declared by the macro PyObject_HEAD or
PyObject_VAR_HEAD (whichever is used to declare the instance struct) and this in turn includes the
_ob_prev and _ob_next fields if they are present. This means that the only correct way to get an initializer
for the tp_basicsize is to use the sizeof operator on the struct used to declare the instance layout. The
basic size does not include the GC header size.

KTXFFRIUER QiR 4 H SR B i 55, WMt tp_basicsize MERAERE. Hlan: f&
WA SRS T —4 double $4H. tp_itemsize 5’)575 sizeof (double) . F£J¥ LA TTALHf
fftp_basicsize j& sizeof (double) FfE%L (RIEIXE double E’J}(T?‘Ej‘{)

XA A AR BESEBIRAL, %7 BA R NULL,
Bk :

XL BORs TR R R. AR AR R I — AN EEWep_itemsize, HATE TR H
Frtp_itemsize WENAFRPARR(EHE S ALAER (AT IZHA R HARSIH) .

destructor PyTypeObject .tp_dealloc

6 ) SLHIHTA BB Fa 5T . BRAFPRIESR LR SRR IEA 2 BOR . GIR BIA 4 None Ml Ellipsis
HREE), AL ZIE SGXA PR RN -

’VOid tp_dealloc (PyObject *self);

L5 HITECH 0 iF, Py DECREF () MlPy_XDECREF () Z2VR AT RS, DU, SE@I3sReFAE, H
Eéé&ﬁ TXERGIH . Al R AN ZREBCR LB A a5, BEBOZSEBIHA 1 Ira WAF Sk
X Gl AT I R R 8 ) , IR cp_free BB, AR BIRT P2 (%
HYLE Py TPFLAGS_BASETYPE FRiifir), WA E X SRR E, AU cp_free. Xf
SRR E Y % 5 4 BL R B Y. . MR Pyobject_New () 8 PyObject_VarNew () 4Mfl, i
HNPyObject_Del (); WA PyObject_GC _New () BiPyObject_GC_NewVar () 4 HBE,

HPyObject_GC_Del().

WARAR A SRR n (58 T Py_TPFLAGS_HAVE_GC FRi&ENL), MrA# N A% AE s BT R - B
ZHIEHPyObject_GC_UnTrack ().

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self)->tp_free ((PyObject *)self);

}

Finally, if the type is heap allocated (Py_ TPFLAGS _HEAPTYPE), the deallocator should release the owned refer-
ence to its type object (via Py_DECREF () ) after calling the type deallocator. In order to avoid dangling pointers,
the recommended way to achieve this is:
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static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free (self);
Py_DECREF (tp) ;

}

4ok :
WP BB TR AR
Py _ssize t PyTypeObject .tp_vectorcall_offset

— AR vecroreall ¥i3C SR XTG4 5 B 9 R AR AT e ) (B ik, X8 —Fh LRI RN tp_ca 1l
AR A

This field is only used if the flag Py TPFLAGS_HAVE_VECTORCALLis set. If so, this must be a positive integer
containing the offset in the instance of a vectorcall func pointer.

The vectorcallfunc pointer may be NULL, in which case the instance behaves as if
Py_TPFLAGS_HAVE_VECTORCALL was not set: calling the instance falls back to tp_call.

{Ef[i% & T Py_TPFLAGS_HAVE_VECTORCALL RN B tp_call HHfifRHAT NS vectorcall-
func PRET—5R. XA PAEIERF tp_call % RpyVectorcall Call () ESEH.

g e Ttis not recommended for heap rypes to implement the vectorcall protocol. Whenausersets __call_
in Python code, only #p_call is updated, likely making it inconsistent with the vectorcall function.

3.8 i AE: AE 3.8 UZ A, XA to_print. £ Python 2.x H', BRI FTHTEHIEI SO/, A
Python 3.0 % 3.7 1, E?ﬁ?ﬁ%ﬁﬁﬂ% .

Aok :
This field is always inherited. However, the Py TPFLAGS_HAVE_VECTORCALL flag is not always inherited. If

it’s not, then the subclass won’t use vectorcall, except when PyVectorcall Call () is explicitly called. This
is in particular the case for heap types (including subclasses defined in Python).

getattrfunc Py TypeObject .tp_getattr

— R SRIUR P AT R R R TR

TRFBCHF M. e X, Mizfltp_getattro fgnlE-— %, (HEE2Z—1 C EAFESEE
RIEMEA , A Z Python FAFHINTS

Mok :
SH: tp_getattr, tp_getattro

ZFESW T Mep_getattro ik : B TRA W tp_getattr Mltp_getattro ¥ NULL B}t
ZTFRBEMNER R BBIFR N tp_getattr flltp_getattro,

setattrfunc Py TypeObject .tp_setattr

— I 1] R RS DA S TS BRI 3 i P ) T R 6 4

TRFBECF M. MEE X, Wizfltp_setattro fgn[E—1REL, (21 C EFFRESEEE
NEYES , A E Python “FAFER T4

ok :
IeH: tp_setattr, tp_setattro

ZFEERESW TR M ep _setattro kK : M TR tp setattr Mltp_setattro ¥JK NULL
BHZ TR R I B BRI K cp_setattr flltp_setattro.
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PyAsyncMethods *PyTypeObject .tp_as_async
R — M S NETE C R L sLBlawaitable Mlasynchronous iterator HMSUI X5 R0 5 B IK) 7 B B 45

Wk HSRGT 5 AT s ik TR .

3.5 BUHT I : TEZ HI#EFR N tp_compare fil tp_reserved,
Aok :

tp_as_async FEAXWAK, (BT ST BRI K.

reprfunc Py TypeObject .tp_repr

— AT NE R repr () MIRREU AT BRSS!
%% EPyobject_Repr () (AR

PyObject *tp_repr (PyObject *self);

W% PR LA R 0] — AN AFER L Unicode YR . FERIAENG LT, XpRAN 2R Ml — NP A, 20 1A%
fieval () Y, REAEGERIREL, iR bl —NRAMFEERXR . MRXAAAT, WE R 2R [0

DA < FFSRFFLA > S EER) T RS A R T
oK :

BB T AR

B

WERARBEEIR B, W[ <%s object at $p> BT, Hi s RN IBA R, sp £F

EEUSPIE JIDPSYES: iR

PyNumberMethods *Py TypeObject .tp_as_number

R — SRR EE, H S RS TR I R A K B

F A FLEMR
Aok :
tp_as_number FRASKWAHRK, (HFEFH 7 BSPHIMAR.

PySequenceMethods *PyTypeObject .tp_as_sequence

R — ISR EE, K s RS AT P8 B A i 7 B

Af IR,
ok :
tp_as_sequence FEASPMAK, HITAE T B SO RMAMRK.

PyMappingMethods *PyTypeObject .tp_as_mapping

e — IS AR R R, e RS AT U R A R B

A R LMK
Bk :
tp_as_mapping FRARMWEK, (HEF 57 B P HMAR.

hashfunc Py TypeObject .tp_hash

—ANFEESEEL T N B B hash () BB T VeSS AT .
HEM S5pyobject_Hash () BYAHE:

DXL B SO 2 LA

X LEF B SO L 7

XL B SO L e A

Py_hash_t tp_hash(PyObject *);

1 AWAERIER RIEEGERE] YRR EE R P A AR R R, RO B — A i R ] -1,
When this field is not set (and tp_richcompare is not set), an attempt to take the hash of the object raises
TypeError. This is the same as setting it to PyObject_HashNotImplemented ().
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B g Bk N PyObject_HashNot Implemented () DAPH IR ARG MG 757V . 15 Python
EX AR _ _hash_ = None MY, f#if5 isinstance (o, collections.Hashable)
IEffiR ] False.. {HHERE G RMEZAM: 7 Python EHE— KM __hash__ = None £{fif§
tp_hash FE{ Ik E NPyObject_HashNot Implemented (),

Mok :

4yeH: tp_hash, tp_richcompare

ZFERSW TR tp_richcompare —4kHK: M TRA Y tp_richcompare Mltp_hash ¥k
NULL B T2RADE R N 483K c p_richcompare flltp_hash,

ternaryfunc PyTypeObject .tp_call
— AN AR S BTG R FH 4 ) sR B R B QRSS2 R R AR AE Y R NULL. H A4
Spyobject_call () BFHHE:

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

ok :
Bl R BARK .

reprfunc Py TypeObject .tp_str
—NAER RN E str () BAER B AEE . (EEE str IR — KA, str () BIHHZE
Bt as . SR Pyobject _str () PATERERAE, TMPyobject _str () FFHZALRE
o)

HE X 5Pyobject_Str () WAHE]:

’PyObject *tp_str (PyObject *self);

PR AIIR 0] — A 5 Unicode X4, B Y02 —A> “KUF" IR FAFERIORER, YK
FEEAE print () RECH S HADA AR FRRE

ok :
BT B TR

it

URRETF BT, A PyObject_Repr () FABI—FAFHREAEK

getattrofunc PyTypeObject .tp_getattro
— N ) R P A R R R TR

HE X Spyobject_GetAttr () WA

PyObject *tp_getattro(PyObject *self, PyObject *attr);

AT PAJ IR F B PyObject _GenericGetAttr (), B T AHXREMERE T .
Mok :
AH: tp_getattr, tp_getattro

ZTEBSW TR tp_getattr —BYK: BTRHUWtp_getattr fltp_getattro ¥4 NULL B}
TRRG R YRR tp_getattr fltp_getattro,

Tt
PyBaseObject_Type {fiflPyObject_GenericGetAttr ().,

setattrofunc PyTypeObject .tp_setattro

—ANa 18] R R A TS E A B S R R ] 145 4T

12.3. FFIFIR 241



The Python/C API, [T 3.10.19

H& & Spyobject_SetAttr () HIRHIA:

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

g Ah, 3 W A S FE R value 52y NULL R M B JE ME. 38 E W DA J7 MR % T BR
“hHPyObject_GenericSetAttr (), BEEM TGN EEREE 2.

4ok :
S tp_setattr, tp_setattro

T EBROS TR tp_setattr —E4K: B TRANcp _setattr Mltp_setattro ¥k NULL
N TRADE[EIN YK cp_setattr Mltp_setattro,

it

PyBaseObject_Type [fifflPyObject_GenericSetAttr ().

PyBufferProcs *Py TypeObject .tp_as_buffer

FR 1 — A 5 SR i D2 11 (R0 A O B BT IS AR AR B R T o X S8 B SO 2 2% o
Rt %5415

MoK :
tp_as_buffer FERASPMR, (HIrE &K FRSPHRMAR.

unsigned long PyTypeObject .tp_£flags

ZF BB N 2 AR AL . JELETEEAR AR W T4 8 s 28R S g —SE AR W T 26
Mt (silidcp_as_number, tp_as_sequence, tp_as_mapping Mtp_as_buffer 5| K"
JEEERR) R B, BATED S BN ARG ORI AR AR A2 W, W AR
AV F BB I AT B H A 5 NULL {H.

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_traverseand tp_clear fields in the subtype exist and have NULL values.

Tk
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
(DA{ AT

HEE LT AT AR " RAME | B fx el uttr OR R NIBMtp_flags F By (H.
JPyType_ HasFeature () $3Z—MRBM—NHEIRME p #1 f, H K& tp—>tp_flags &« £ 2
A AREAE
Py TPFLAGS_HEAPTYPE
This bit is set when the type object itself is allocated on the heap, for example, types created dynamically
using Py Type_FromSpec (). In this case, the ob_type 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 DECREFed).

Aok

777
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Py_TPFLAGS_BASETYPE
2 SR FH AR 5 — R B LS B LR O R R . WAL PR O s e, T IR AR
TR (2T Java F) final” 28),
ok :

777

Py_TPFLAGS_READY
B RBIXS G Py Type_Ready () {58 2L BIALIZ LA B 50 E
ok :

777

Py_TPFLAGS_READYING
MpyType Ready () ATERIIGAL LIS BN G i 2 H Bp 2 LA 7 - 0
ok :

7?77

Py_TPFLAGS_HAVE_GC
24 1 Xt G2 54 B 3 E] U BT AZ L R 7 R B T . A0SR R B TR MR, ) S il
HPyobject_GC_New () RBIEH M Pyobject_GC_Del () R4, WEAF B IWILA 2 %
A AR EDE — . R R R R AN & FAFTE GC M X F Bitp_traverse
Mtp_clear,

Rk :
Ay Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

The Py TPFLAGS_HAVE_ GCflagbitis inherited together withthe tp_traverseand tp_clear fields,
i.e. if the Py TPFLAGS HAVE_GCflagbitis clear in the subtype and the tp_traverseandtp_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.

ok :
??7?
Py TPFLAGS_METHOD_ DESCRIPTOR
XA ARG AT AT AR G0 ¥
WRHN type (meth) BH TiZEAR, IA4:

e meth._ get_ (obj, cls) (*args, **kwds) (H ¥ obj A & None) % W % 1y T
meth (obj, *args, **kwds).

e meth._ get_ (None, cls) (*args, **kwds) WHZEHT meth(*args, **kwds).
WEHEAR A obj .meth () XFERBLAL LA B AL ERFEESR ob) .meth GIEIMIY <45
FETE” X4
3.8 BUBT A
ok :

This flag is never inherited by /eap types. For extension types, it is inherited whenever tp_descr_get is
inherited.

Py _TPFLAGS_LONG_SUBCLASS
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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

XEETEAR Y Py Long. Check () & RE PR & — M RELE R A N E BB 125, X%
R He iz A anpyobject _IsInstance () BEHHRE, k& H N ERBR H & LA Y4
BRI ep flags, 15 M5 XAER) BI04 T 22 B AR RF R R (5 FH fo) 4G I A 28 1 18 BEAS [
T

Py TPFLAGS_HAVE_FINALIZE

RGP tp_finalize AT B A HUAR(L.
3.4 BT
3.8 iR CE: IR E AN F R 2, AR S & Be Rk T B2 fffE tp_finalize

&AL

Py TPFLAGS_HAVE_VECTORCALL

WSS T vectorcall ¥l B &R BEX L. Zfltp_vectorcall_offset [ fFFEE.
ok :

This bit is inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL

3.9 BUFTIA.

Py TPFLAGS_IMMUTABLETYPE

VIR ESEbOp S0 G e et a S DA SN =1 i 3 e w1 38
PyType_Ready () £xHBIX#4A KA W HIXANERR .

ok :

AR A AR IK

3.10 BGHTANA.

Py TPFLAGS_DISALLOW_INSTANTIATION

AFVFRIRBERBI LB K tp_new BN NULL I HASTFERBFAF A __new__

i
XATEAR L AER B ZRB K E, MARIEZ G B, B85 7EZR
M PyType_Ready () ZHi#BE

MH tp_base i NULL B # sPyBaseObject_Type fltp_new *§ NULL MZERSAEHS A %X
o HhRE.

Aok :

XA SWAR . g, TRENGEPELOIML, BRAFENSREt TR NULL ) tp_new GX A
i C APTSEHE).

o
1

LRl

fiE): ZEEEE E SO D RAEAVFILOUL T2 (IS Tabsract base class), 5 77) 8 L
br. BAMMOER, 1htp new HXFFIRH.
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3.10 JBGHTIA.

Py TPFLAGS_MAPPING
XA FEARR A 48 BIZ S S 6 ] AFE R A mat ch RSB H AR PEECB S A . B SFE M E
1244k collections.abc.Mapping Bt HBIXE, HIEEMN collections.abc.Sequence
P EUH IR

#iE): Py TPFLAGS_MAPPINGand 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.
WE%:

PEP 634 — 45 (LS AL

3.10 HEHTHA.

Py_TPFLAGS_SEQUENCE
A HEAFE 5 I S 1Y SE B AT DATE R T AE mateh AU H AR LR PP B LA el Ek
24k collections.abc.Sequence By HEIKE, HEHM collections.abc.Mapping
I EUH I

#iE): Py TPFLAGS_ MAPPINGand 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.
hE%:

PEP 634 — 4L BCILAE : AL

3.10 FHTHIA.

const char *PyTypeObject .tp_doc
NI RAGFE ) 4 I G SR AT R Y A NUL 25500 C FAFER IR EE. XT8N
RFNRASEG) B doc_ @M.
4ok :
EANFE RAP T RBINK,
traverseproc PyTypeObject .tp_traverse

An optional pointer to a traversal function for the garbage collector. This is only used if the
Py TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse (PyObject *self, visitproc visit, wvoid *argqg);

£ 5 Python 35735 M T 10 B8 2045 B e 18 2 9 5780 L 3R s kel — Y h &R .

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typical implementation
of a tp_traverse function simply calls Py VISIT () on each of the instance’s members that are Python
objects that the instance owns. For example, this is function local_traverse () fromthe _thread extension
module:
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static int
local_traverse (localobject *self, visitproc visit, wvoid *argqg)
{

Py _VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return O;

}

WEHEPy VISIT () ALEEFEW] AS GRS R BRI . BARIEAFAE— ) self->key A,
{HE H ek NULL B Python “A43FH PR A R A IEIAG | HT A —3 43

AEH— 5T, BRI VRENTE A B UK e A 2 BUNAEERS | FH B —355, AE Ry i) sl Bh AR 475 9% ] RE AR 2
ViR BRI gc BHLH) get_referents () RECRKSEHEE .

Bl M ep traverse W, AASLBIET A B GIRA R BN 71 A) A AT
o 2EBIRAL, AR RiEIL cp_weaklist WG SCRFSTI ], ABASCHFHER (p_weaklist irilt
] A 50) BT L ASRERET ) PR SE B A B A 4 1) B S 555 | (3551 ISR K Sy

535 HALE], (HSEBIBA fe A OCER A sR T T, PR RIS B AE AT AV B ER) -

WPy VISIT () BRIEY local_traverse () [ visit Ml arg TS HAGTEEM LR NEHE G
HEfT.

Mooy KR B S — AT H BRG] H. T AR TR S B AT
WPy TYPE (self), BEoilid i HA > Bl A (B an—A e Bl #Es) i) tp_traverse ¥
AR5 ZHC 2o QSR TEAT AR, JRZXT S AT REAS S w0 i

3.9 WS HEAMBCSEBLNY M 1)i ) tp_traverse W Py _TYPE (self) . FER LAY Python fitAcHr, H
T bug 40217, XA AT RES BB R A i .

Pk :
ﬁ}éﬂ: Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear

This field is inherited by subtypes together with tp_clear and the Py TPFLAGS_HAVE_GC flag bit: the flag
bit, tp_traverse, and tp_clear are all inherited from the base type if they are all zero in the subtype.

inquiry PyTypeObject .tp_clear

An optional pointer to a clear function for the garbage collector. This is only used if the Py_ TPFLAGS_HAVE_GC
flag bit is set. The signature is:

int tp_clear (PyObject *);

tp_clear MG BRECH RS T B 0TS SR AE AR PR LR AP 2 AR5 1 . EASRUL, REHRIRT
A tp_clear WMELAIEE—E AT TG I HEER. X2 M m e, H BATA LA B M
fefitep_clear B, BN, JCAHRMALT I _clear B, FNA W HEIEMEECARAS
F ARG . AR cp_clear pRELAUR VAFTBAT M6 & TCH R IRER . XA 257 BT fE
MEhE, HFHRDSABREN cp_clear BIEYBEH

tp_clear WISEELR 24 2 575248 m) HL A B A PT RE A Python XTR5H, FFF48 X 8 a8 53 1 F5 6115
AN NULL, W RT3 Frs:

static int
local_clear(localobject *self)
{
Py_CLEAR (self->key);
Py_CLEAR(self->args);

(Rt
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(R —H)

Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return O;

}

WY Py CLEAR () 7%, PRRIERRGI T RARMPHY R w3 X 8 005 | A ZAE T [ g i S 0 52
FEEH N NULL 2 5 A eSS Gt Py DECREF (). X2 RIS | T RE 2 S8 (0 S it
GRS, e —HEER A DG Bl HoR] E AL RS A R Python AURS (rb T SRIKE B 1 5 X R 1
AL 5 ) o WRIAER A A PTREFFIR G self , IR 20X IR 1R B & X SR 1 NULL
iit{/%;ll?“% FE, XA self IAERE SR GG . Py_CLEAR () RAFAZ AT AAT I
PRTE o

R tp_clear HAE B e BIBIBGH 2 BCZ IBCIA T - BN, 451 THEUR DAR E X R A T
JHIE, WA S R ARSI Bl i i 2 B tp_dealloc,

H R tp_clear pREHRITHAIGERS H, AT EIERIFE S HIXT4 40 Python 4552 o Python
BH, ENES SRS A 505, 88458 Python X142, HMEHRAK tp_dealloc
PRk cp_clear AR E,

H 2% Python B3 [ R0 B8 225 EURTFE A AT % R ) SR A3 el — R &R .
Mok :
ﬁ‘éﬂ: Py TPFLAGS_HAVE_GC,tp_traverse, tp_clear

This field is inherited by subtypes together with tp_ t raverse and the Py TPFLAGS_HAVE_ GC flag bit: the
flag bit, tp_traverse, and tp_clear are all inherited from the base type if they are all zero in the subtype.

richcmpfunc PyTypeObject .tp_richcompare

AN IR ) E OB R B R, R 244 A

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

F— NSRRI Py Typeobiect FriE HRBALHB

PR B, 24 3R 1] LA I 455 GE A M Py_True ©{ Py_False). WIRFKE LK ZH, TR M
Py_NotImplemented, HIM &4 T HALES RN E AR B NULL Hi% &4~ 8 550

AR HE B E X HEtp_richcompare MlPyObject_RichCompare () W =S4

Y | XE
Py_LT | <
Py_LE | <=
Py_EQ | ==
Py_NE I=
Py_GT | >
Py_GE | >=

PN RN T i dn S 35 W LR R 48

Py_RETURN_RICHCOMPARE (VAL A, VAL B, op)
MZBR BRI Py_True 8{ Py_False, XIURT HEMEHR. VAL A Fl VAL_B 02 AlE
C IWBGEHAFHATHET W (Bilan, ATk C BEE0F ) .« =S EE g ks 5,
YPyobject_RichCompare () IISE—+FE.
1R EME = — i 1 strong reference

BRI, R E SR E I AR R EGR [F] NULL,
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3.7 WOHTIA.
Aok :
43#H: tp_hash, tp_richcompare

GRFB o FRBN tp_hash —RYK: KRB tp_richcompare fltp_hash ¥4 NULL i}
KAV R tp_richcompare fltp_hash,
e

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. However, if
only tp_hash is defined, not even the inherited function is used and instances of the type will not be able to
participate in any comparisons.

Py _ssize_t PyTypeObject.tp_weaklistoffset

MR ISR S B2 FT R s 5 Y, MR Bkt R T 57555 | 12 23k B 5L 01 5 4K b 1)
B (28 GC 3, WHRFEENGE)  ZIRB R gryobject_ClearWeakRefs () il PyWeakref_*
BRELTE ] . SEBIZH AR EARE—A Pyobject* ERWFBHF W N NULL,

ANERZTB S tp_weaklist R Ja& 2R RA LR ST RS2k .
Aok :

RF B SPTRBAR, (RS0 P A AR AT PAR i S fg i s X REIRE TR
AR THREBEM G N5 TR REE tp_weaklistof fset EIN, FrARXMIZA
I[P AT

When a type defined by a class statement hasno ___slots__ declaration, and none of its base types are weakly
referenceable, the type is made weakly referenceable by adding a weak reference list head slot to the instance layout
and setting the tp_weaklistoffset of that slot’s offset.

When a type’s __slots__ declaration contains a slot named __weakref__, that slot becomes the weak ref-
erence list head for instances of the type, and the slot’s offset is stored in the type’s tp_weaklistoffset.

When a type’s __slots__ declaration does not contain a slot named __weakref_ _, the type inherits its
tp_weaklistoffset from its base type.

getiterfunc PyTypeObject .tp_iter

— AR ] BB AR, %R BOR B R W iterator . B RIAFAEE T R W% IR A SL ) Jyiterable (R
P AIAE A BERR B DL TR AT RE N AT -

KRB 24 5 Pyobject_GetIter () WM

PyObject *tp_iter (PyObject *self);

Aok :
BT BT RBGR.

iternextfunc PyTypeObject .tp_iternext

—ANAT IR R R R AR ST, BRI BUR [Bliterator WRTR —IT, HAEA

PyObject *tp_iternext (PyObject *self);

2k RAFPFEIHT, BRI NULL; StopIteration S AIRE R EMATREANEE . KA LS
— SR, AR ] NULL. B RAE R % %@E’J%P{T ERAE

;t%%%@ﬁir“é‘lmxtp_lter PR, I EL% ok O 24 3 [k A S AR B (A 2 3 ) 2R A8 5
i

R B SryIter Next () WFHHE
4ok :
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W BB TR AR
struct PyMethodDef *PyTypeObject .tp_methods
%/I‘ﬂiﬁﬂ"]i"ér'ﬂPyMethodDef FAL AR DA NULL S5R S S B 185, BT IR Ay
XFTIZEEH T AT, RS MR TI (ST tp_dict) IIM— NS EA s & H .
Aok :
BTFBALWTRAFrR (Ol A m R HLH R4 R T ) .
struct PyMemberDef *PyTypeObject .tp_members
— /NI dE ] PyMembe rDe £ G5 A DA NULL SRS EUEH M fa5t, BRI T IR AR AL
PR by (FBraif) .
XA PRI, #SEMATFI (B
Aok :
BRFBALY TR aoR (5 A F L R 6K T ) .
struct PyGetSetDef *PyTypeObject.tp_getset

— ARG [ PyGet Set Def Z5FIIRRI DA NULL Z5 9 H S B 4LR 84T, B T 2R A 52 v
BT 5 T

XTI PR —I, AR Tl SR RE to_dict) F— MGG bR & H .
Aok :
FTFBARYTRBPTR (PO RR Ml A LR R AR ) -

PyTypeObject *Py TypeObject .tp_base
— AR ) R AR AE SR R Fr AR I BB AU R 4. TEIXNZR L, RS RAK; ZEAMRFHE
SGibuR /i e aths) pos: IROIFE i i UDOE S8

Z R to_dict) ININ—A 8 AR RS H .

\\

WilE): R ARG TR LA R Gt 4 R AR B R ). C99 %Wﬂﬁ‘%ﬁ%ﬁ P10 s N - G W 2 Sy 1
B R B R #R Py Type_GenericNew () #b/@A %K) C99 Hutik#

However, the unary &’ operator applied to a non-static variable like PyBaseObject_Type () isnot required to
produce an address constant. Compilers may support this (gcc does), MSVC does not. Both compilers are strictly
standard conforming in this particular behavior.

P, WS AEY RS I LR P S B e p_bases

Aok :
BTFBALH TR (BR).
B

ZFEERIN N ePyBaseObject_Type (Xf Python #2)7 R ULE] object 2A),

PyObject *PyTypeObject .tp_dict
KRB 7 HAF i Py Type_Ready () FFifEIiX B

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 PyType_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__()).

Aok :
RTBOR S IR (EAEX HLE SR il 1A A O BIL R 4R Y ) o
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TR
WHRZFBON NULL, PyType Ready () ¥ ESHEL— 1 HFH

el @M C-APL i flpyDict_SetItem() Bl tp dict BAREEN.

descrgetfunc PyTypeObject .tp_descr_get

— AR R SR KA TR
PR 244

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Aok :
BT Bt TR BAK

descrsetfunc PyTypeObject .tp_descr_set

/N 1 T B BRI At e FELYY o R e T A -
PRENAY 254 0

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

B value ZH% 0 NULL DA BRIZAE.
4ok :
WP B AW TR .

Py _ssize_t PyTypeObject.tp_dictoffset

AR S A — S S AR g D T B R AR A I 1 S 01 AR v ML 2 A
LB R, ZIRBEHPyObject_GenericGetAttr () i,

AERFRT B S tp_dict & a2 hREN A B i JE ML 7L .

If the value of this field is greater than zero, it specifies the offset from the start of the instance structure. If the value
is less than zero, it specifies the offset from the end of the instance structure. A negative offset is more expensive to
use, and should only be used when the instance structure contains a variable-length part. This is used for example
to add an instance variable dictionary to subtypes of str or tuple. Note that the tp_basicsize field should
account for the dictionary added to the end in that case, even though the dictionary is not included in the basic
object layout. On a system with a pointer size of 4 bytes, tp_dictoffset should be set to —4 to indicate that
the dictionary is at the very end of the structure.

The real dictionary offset in an instance can be computed from a negative tp_dictoffset as follows:

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

where tp_basicsize, tp_itemsizeand tp_dictoffset are taken from the type object, and ob_size
is taken from the instance. The absolute value is taken because ints use the sign of ob_size to store
the sign of the number. (There’s never a need to do this calculation yourself; it is done for you by
_PyObject_GetDictPtr().)

Bk :

This field is inherited by subtypes, but see the rules listed below. A subtype may override this offset; this means that
the subtype instances store the dictionary at a difference offset than the base type. Since the dictionary is always
found via tp_dictoffset, this should not be a problem.
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When a type defined by a class statement has no ___slots__ declaration, and none of its base types has an
instance variable dictionary, a dictionary slot is added to the instance layout and the tp_dictoffset is set to
that slot’s offset.

When a type defined by a class statement hasa ___slots__ declaration, the type inherits its tp_dictoffset
from its base type.

(Adding aslotnamed __dict__tothe __slots__ declaration does not have the expected effect, it just causes
confusion. Maybe this should be added as a feature just like __weakref___ though.)

TR
This slot has no default. For static types, if the field is NULL thenno ___dict___ gets created for instances.

initproc PyTypeObject .tp_init

— AT ) L B AR L s B A

This function corresponds tothe __init__ () method of classes. Like __init__ (), itis possible to create an
instance without calling __init__ (), and it is possible to reinitialize an instance by calling its __init__ ()
method again.

PRENAY R4

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

The self argument is the instance to be initialized; the args and kwds arguments represent positional and keyword
arguments of the callto __init__ ().

tp_init ERECAISEA N NULL, BEAEE i F 282 0 o G g e Bl i g, BIYER B cp_new bR
BOR Al —MZ BB L FI R . W cp_new BREGR I T — AR & IR 2B 12 84 1 HoAth 28 B4 1y 5K
B, Wep_ init BRI WMo new IR T —ANEIRRBAG T RBSLH], WHE T-2A
Mtp_init XegEHA .

BRI 0, KAEE R R A -1 FFAER R B E— N RE . and sets an exception on error.
Bk :

W B R BIGRK

Rk

XT3 5 0 SRR T BOR A B .

allocfunc PyTypeObject .tp_alloc
Fe 1A — A B 43 Be R ER T AT R £

PRELI 2544 H:

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

ok :

BFBRPHETRBIR, HARXWENETHRA (i class iIH)EIE TR 40K,

i

SIS TRE, ZFERBESWR NPy Type _GenericAlloc (), DARETIN FARUER) > FC WS .

For static subtypes, PyBaseObject_Type uses PyType_GenericAlloc (). That is the recommended
value for all statically defined types.

newfunc PyTypeObject .tp_new

— AT I 5 1 G B B 1
BRI %4 -
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PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype ZHEURWANHIIXSRINEAL; args T kwds ZHCEIRVH R ZRBLAL AR ACE R EF S8 51T
B subtype N2 M SR tp_new EREUTIERRAME; EW AR IZERRMN TRE (HARER5E
BTLRIER).

tp_new REY X4 subtype->tp_alloc (subtype, nitems) FNXTR/EISS[E, K5 HH
FTHE XA DB HE— D WA ARAE . T DAL A 20 W B F S B A A AR B B E e p_ind ¢ AL TR
Ho — A RBER NIRRT AT AE SRR YL, I I AL BT Y YA E tp_new WAL, TN T RI 28
R, KA WA MR 2 e p_init FHIAT,

Setthe Py TPFLAGS_DISALLOW_INSTANTIATION flag to disallow creating instances of the type in Python.
Aok :

BB AP RBR, BISMEOLZE EASYitp_base i NULL B sPyBaseObject_Type HJ# 7%
EU 7

Hiwt:

XA A % Bl B IXRRE AN G20 SO NULL, U JE Ak B 2SR B B i)
B B AAE A IR B SE Y, BN T PR .

Jfreefunc PyTypeObject .tp_£free

AT [ S5 BIRECR B FET . RIS A

void tp_free(void *self);

WA AR PyObject_Free ().
Bk
VB THRIAR, (IR SWES TH (i class iFAAIE TH5) 25K
it

In dynamic subtypes, this field is set to a deallocator suitable to match PyType GenericAlloc () and the
value of the Py TPFLAGS_HAVE_GC flag bit.

ST T3, pyBaseObject_Type fi#i i PyObject_Del.

inquiry PyTypeObject .tp_is_gec

R FE T I [ S i P 4 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 t p_f1ags field, and check the Py TPFLAGS_HAVE_ GC flag bit. But some types have
a mixture of statically and dynamically allocated instances, and the statically allocated instances are not collectible.
Such types should define this function; it should return 1 for a collectible instance, and 0 for a non-collectible
instance. The signature is:

int tp_is_gc(PyObject *self);

(HERTRHE—BEIR ST, SERMPy Type_Type 5 T HBHCR KA BIAH A 5 o ieiy 10
Bk

BT B T AR

it

This slot has no default. If this field is NULL, Py TPFLAGS_HAVE_GC is used as the functional equivalent.
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PyObject *PyTypeObject .tp_bases
&S tibTves

T B 25N NULL ey Kk Python KRR 47 46 L i SRR

XTSRS, RIAMER Py_tp_bases # L kB Py Type_FromSpecithBases () [f] bases
ZH. WS EOE.

i ZEAPRATE AHSE LHFAL. HRRRF tp_bases BWA—Itdl, Python ff ALK
R, (HALERE AR SR — AR

ok :
A FBA SRR
PyObject *PyTypeObject .tp_mro

A ELRRY RERTTH, AREIARGIFIRIF A object MENEEHR, I I T IIUT .
W B 4 4R NULL H9 o K. Python KFAERALA 4 1 i SERE

ok :

XA FEASHIR; Bl PyType Ready () HHERFIN.

PyObject *Py TypeObject .tp_cache

ARG ACHE N FREE -
Bk :
EAFEASHIK.
PyObject *PyTypeObject .tp_subclasses

HOMT-2600 855 | AL . AXHENFRAET .
Bk :
X FBOA SR

PyObject *PyTypeObject .tp_weaklist

FHUNIEL, TR EAXR IS5 . AR, SERARE .
Bk :
R TFEA SR .

destructor Py TypeObject .tp_del
UFBO W . Wl ep finalize,

unsigned int Py TypeOb ject .tp_version_tag

MF RGN BITEEAT . DRATRE .
Aok :
X FBAASPAK.

destructor PyTypeObject .tp_£finalize

— AR IR ) L Bl ER 2 AL R B HR L . pRERIIAE A

void tp_finalize (PyObject *self); ‘

WERE T tp_finalize, MRRRERIFIERZALEEE LB E—U. R bR s (R
B2 B ERT | ) —AB ) BORTEXI R BRI IR . AR R, B E S e
FIWARERG | Z B, PABR DR E B BB AL IR HARAS
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tp_finalize AWVHBUVEMEIFFRE: B, 5T EALESIERMIAIT:

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);

}

FONATFTELRE, LN SR L Y Python . tp_dealloc i PAMALRE Python ZARGIA N, T
AMUZRNEZ S R EARE (R R T T EER R —85), WHZAGER AT RES BT AT AR LAY
el B A |4 ) o 3%k Python APT 3 IR Ui A /& 1, [ tp_dealloc ¥ J IR {E I L RERF R AT 2 JR)
fRREAREL (GIL). {HJE, ARSI G S 7ok H A C 5 ot ERGRT R, WU 24/ VOB PR AE
A tp_dealloc {1 4R 51 B IX LERT G BRI 2L 2 AT AT L I

Bk :
BT B TR AK
3.4 BUHTIA.

3.8 it ¥ &#: 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.

hz%:
T G G IRAAL” (PEP 442)

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_ .Iftp_vectorcall is NULL, the default call implementation using __new__and __init__is
used.

Aok :
X FBASHIK.
3.9 BOHTIA: GEATFEB 3.8 EIAAAE, {H2M 3.9 THRBLAR)

12.3.6 Fp5R
fefege b, AE C e XHREHE #5650, WlEll, PyTypeobject GEMIALEHRD h H #E @ SOFH
HlPyType_Ready () FKAIHHAL.
T2 T STE Python HiiE SR ZE AU IR 2 LR 1 -
o EASREUHBRINA — S OIS UL, MBITANRREE I 2 ALK
o ERASHRATG (EIFAEEATMSEH]) AT . RN REFE Python His & s B G @ 1
o EASRANG R T A S L, BB TR AR M TR L RIRES.

Also, since PyTypeObject is only part of the Limited API as an opaque struct, any extension modules using static
types must be compiled for a specific Python minor version.
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12.3.7 HEH

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 filing a PyType Spec structure and calling
PyType_FromSpecWithBases (),or PyType_ FromModuleAndSpec ().

PyType_FromSpec(),

124 HFIREHIF

type PyNumberMethods
IR F AR 153 1) PO G o 5 BB PSR pR B 18 5T o A BRI B T 350 — T AL SRR
ZARE R BT

G R SCANR:

typedef struct {

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_add;
nb_subtract;
nb_multiply;
nb_remainder;
nb_divmod;

ternaryfunc nb_power;

unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;

inquiry nb_.

bool;

unaryfunc nb_invert;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_1lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

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;

unaryfunc nb_index;

binaryfunc

nb_matrix_multiply;
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(R —H)

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

i E: BUH A= H R B DR A T A BRSSPl R R (B R AN ERE
BOZ P SCRBIRSEB) o R NPT S I BEROE SCERE, WIDBUE F1 = B & £ b 2R [0l
Py_NotImplemented, HIH &L T HAWE RN E(T0AFR ] NULL H3EE — 5.

#iE): The nb_reserved field should always be NULL. It was previously called nlb_1ong, and was renamed
in Python 3.0.1.

binaryfunc PyNumberMet hods .nb_add

binaryfunc PyNumberMethods .nb_subtract

binaryfunc PyNumberMethods.nb_multiply

binaryfunc PyNumberMet hods .nb_remainder
binaryfunc PyNumberMet hods .nb_divmod

ternaryfunc PyNumberMethods .nb_power

unaryfunc PyNumberMethods .nb_negative

unaryfunc PyNumberMethods.nb_positive

unaryfunc PyNumberMethods.nb_absolute

inquiry PyNumberMethods.nb_bool

unaryfunc PyNumberMethods .nb_invert

binaryfunc PyNumberMethods .nb_lshift

binaryfunc PyNumberMethods .nb_rshift

binaryfunc PyNumberMethods.nb_and

binaryfunc PyNumberMethods .nb_xor

binaryfunc PyNumberMethods.nb_or

unaryfunc PyNumberMethods.nb_int

void ¥*PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods .nb_inplace_add
binaryfunc PyNumberMet hods.nb_inplace_subtract
binaryfunc PyNumberMethods .nb_inplace_multiply
binaryfunc PyNumberMethods .nb_inplace_remainder
ternaryfunc PyNumberMethods.nb_inplace_power
binaryfunc PyNumberMet hods.nb_inplace_lshift
binaryfunc PyNumberMethods .nb_inplace_rshift

binaryfunc PyNumberMethods.nb_inplace_and
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binaryfunc PyNumberMethods .nb_inplace_xor

binaryfunc PyNumberMethods.nb_inplace_or

binaryfunc PyNumberMethods .nb_floor_divide

binaryfunc PyNumberMet hods.nb_true_divide

binaryfunc PyNumberMethods .nb_inplace_floor_divide
binaryfunc PyNumberMethods.nb_inplace_true_divide
unaryfunc PyNumberMethods.nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMethods .nb_inplace_matrix_multiply

12.5 BRI XFR G E

type PyMappingMethods
LG R 5 X0 G0 T SE MU e A8 5. B =

lenfunc PyMappingMethods .mp_length
B PyMapping Size () MPyObject_Size () fliH], FHFHAMREIMES . WMRMNREAE
SCIJE D MR (S T 38R NULL.

binaryfunc PyMappingMethods.mp_subscript
Z R OB Wipyobject_GetItem() HMPySequence GetSlice() i W, # H H 5
PyObject_GetItem () AH[FlMY45E 4. MAE L 06 20 W4 58 DA PyMapping Check () B %R [A]
1, fNERTPASH NULL,

objobjargproc PyMappingMethods.mp_ass_subscript
This function is used by PyObject_SetItem(), PyObject_DelItem(), PyObject_SetSlice ()
and PyObject_DelSlice (). It has the same signature as PyObject_SetItem (), but v can also be set to
NULL to delete an item. If this slot is NULL, the object does not support item assignment and deletion.

12.6 FFIIMREHaF

type PySequenceMethods

A RFAT 1R 10D R TS BB HMSCRY eR E FE 5

lenfunc PySequenceMethods.sq length
B Hi Py Sequence_size () flPyobject_size () i}, HEASENMIAMNES . EEgH
Filiidsq itemMsq ass_item FARITFRG]Z,

binaryfunc PySequenceMethods.sq_concat
IR Py Sequence_concat () Frf - HAMEMZES . fE22 T nb_add FEAHATEEAR N
ZIFERSWHT + 8545

ssizeargfunc PySequenceMethods.sq_repeat
IR Py Sequence_Repeat () Bl - RAMFIMZES . EEEEnb_nultiply MAHATE
fHARZ FER AT ~ 25845,

ssizeargfunc PySequenceMethods.sq _item
IR Py Sequence_Get Ttem () B HBAMFEIMES . FEERHd mp_subscript fAAT
ThREZ BRSSP T Pyobject_GetItem () HMNIUMPIAFLAE Py Sequence_Check ()
PREGR ] 1, AW E R PASh NULL,
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Negative indexes are handled as follows: if the sg_length slot is filled, it is called and the sequence length is
used to compute a positive index which is passed to sgq_item. If sq_length is NULL, the index is passed as
is to the function.

ssizeobjargproc PySequenceMethods.sq_ass_item
PR Ei Py Sequence_set Ttem () Bl fFF A MRS . TESilidnp_ass_subscript f§
PEPAT 2 HIBEAT IR B E 2 R EIR R T PyObject _SetTtem () MPyObject_Delltem(). il
RGN SRR 2% H AN B 328 2 7] PAPRE 4 NULL.

objobjproc PySequenceMethods.sq _contains
B Py Sequence Contains () I BAMIEINAA . HAEAIAT AGRES  NULL, TEICFA
T PySequence_Contains () HFFi# %75 EHE 2] —VLhd.

binaryfunc PySequenceMethods.sq_inplace_concat
Wi Py Sequence_InPlaceConcat () P HIFRAMERIZ4 . BN 4B EE—A 1k
B, FBHRE . ZFE AR AR NULL, FER SR PySequence_InPlaceConcat () BB
#|lPpySequence_Concat (). TEEIRM T nb_inplace_add fA HATECTF IR HAR N2 5 B L 28 H
FRHBIE S +=.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
Wi Py Sequence_InPlaceRepeat () P HIFHAMERZE4 . BN 4B ERE —A 1k
B, R AR AR AGRER A NULL, FEMIE LT PySequence_InPlaceRepeat () Kf[A[IR
Fl|PySequence_Repeat (). TEERMEInb_inplace multiply FMIIATEFE R R 5B
2P TR BT *=.

12.7 EHhREITREKE

type PyBufferProcs
ﬁtiﬁg&gf?ﬁrﬂfi AR TR BB PR B R ET o MU ST N G MR ) B O R4 AR
& H R .

getbufferproc PyBufferProcs.bf_getbuffer

UK L2544 A:

int (PyObject *exporter, Py_buffer *view, int flags);

QPR 2 exporter (AT SKAIHTE flags PG E R view. BRHS (3) mish, MR SL B AT AT A2 9K

(1) Check if the request can be met. If not, raise PyExc_BufferError, set view—>0bj to NULL and
return —1.

(2) AR RMT B
(3) 3 T IR R B N BT
(4) B view—>obj ¥H exporter Hihtl view—>0bg.
(5) H] 0,
WAR exporter 2 Geh X BTy 1) HE B BU A (1) — 43, AT DARE i 2 % :
o EGH WG BN AR IR view—>0b 3 BOMXH A B BTG .
o HUEM: Gerh KRR E ) BRI LG R ARRT R . AEIE, view—>ob ] FF XM G HHE]

-
view G NE BIIA B [ 26 40—, SO PR MR I M R LA b 2
.
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[ AEPy_buffer FEHUR PR 10 1 TR T 5 1 07 H e AR B A R B A PR AT AT 9% 07

format, shape, strides, suboffsets fllinternal %457 K2 HiLm .
PyBuffer FillInfo () ¥4 T —Fha s ) By -1y gz oh DX [a] I 1 A PR B T A 3 SR S BY ) fai 3 =
PyObject_GetBuffer () jEEXI L3 R EMTH S s O .

releasebufferproc PyBufferProcs.bf_releasebuffer

ATSR I GO

void (PyObject *exporter, Py_buffer *view);

AL FRE R R o KGRI oK o AR TR BT 95, WPyBufferProcs.bf_releasebuffer
A[PAH NULL. FEHABEIL T, bR B BRI SEBRE AT DA R B AT e 25 3R -

(1) 380 T PRAT-5 R ) NS e -
(2) R 0, WIREHITA KERE] view B NTF

ST A internal FEORICREM R CBIYGTIR. ZFBOFHOREE , 107 2% 7 Wl G847 I
RGP XA view ZHUEA

BRI BN T, view->ob], RN RIEPyBuffer Release () HHBNSEMA (M7 50E 1 THTHE
LEEZCIVIE D

PyBuffer_Release () ;&5 X125 IR A TH 3% A0 10

12.8 SLMREHIF

3.5 WUHT A

type PyAsyncMethods
BEEE R AR5 i 1) T 22 T R S Blawaitable Flasynchronous iterator X5 R AL HEEL .

SERA A E LR

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

BE BRI A5 4 A

PyObject *am_await (PyObject *self);

R [F R G b At Ryiterator . BIXF HAITPy Tter Check () MJILRIA] 1,
R — X R R awaitable W RS P #55EH NULL,

unaryfunc PyAsyncMethods.am_aiter

JLATSE I GRS

PyObject *am_aiter (PyObject *self);

AR Bl —A~asynchronous iterator 3% . 152 H __anext__ () TR
AR AR G S B 28 1A PN A (57 "] B8k NULL,
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unaryfunc PyAsyncMethods.am_anext

LATSE I GO

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

VLRI AE 4 A

PySendResult am_send(PyObject *self, PyObject *arg, PyObject **result);

W& PyIter Send () TN, MW RN NULL,
3.10 BGHT A

12.9 FEALSEEY typedef

typedef PyObject *(*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
Fart of the Stable ABI. The purpose of this function is to separate memory allocation from memory initialization.
It should return a pointer to a block of memory of adequate length for the instance, suitably aligned, and initialized
to zeros, but with ob_refcnt set to 1 and ob_type set to the type argument. If the type’s tp_itemsizeis
non-zero, the object’s ob_size field should be initialized to nitems and the length of the allocated memory block
should be tp_basicsize + nitems*tp_itemsize, rounded up to a multiple of sizeof (void*);
otherwise, nitems is not used and the length of the block should be tp_basicsize.

BRI A TAE A A SE I A A e, RIS 0 FCAA AR B 30AT s IR 2 i tp_new 58
Ji
typedef void (*destructor) (PyObject*)

Part of the Stable ABI.

typedef void (*freefunc) (void*)
T Rtp free,

typedef PyObject *(*newfunc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL 75 R, tp_new.

typedef int (*initproc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. F Rl tp_init,

typedef PyObject *(*reprfunc) (PyObject*)
Part of the Stable ABL §5 R.tp_repr,

typedef PyObject *(*getattrfunc) (PyObject *self, char *attr)
Part of the Stable ABL 35 [8] %} 42 45 5 J& P .

typedef int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
Part of the Stable ABL Sy QU EAEEJRIERIE . KF value ZEEA NULL RFMH R Z IR 1 -

typedef PyObject *(*getattrofunc) (PyObject *self, PyObject *attr)
Part of the Stable ABL 31 [ X} 52 ¥4 & Jg M ()

T Rtp_getattro,

typedef int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
Part of the Stable ABL Sy G EAG EJRIERIE . FF value ZEEN NULL RFMH R Z w1 -

R tp_setattro,
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typedef PyObject *(*descrget func) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL 75 R.tp_descr get,

typedef int (*descrsetfunc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL # R tp_descr_set,

typedef Py_hash_t (*hashfunc) (PyObject*)
Part of the Stable ABI. 75 R, tp_hash,

typedef PyObject *(*richempfunc) (PyObject*, PyObject*, int)
Part of the Stable ABL 75 i, tp_richcompare,

typedef PyObject *(*getiterfunc) (PyObject*)
Part of the Stable ABL 5 Rtp_iter,

typedef PyObject *(*iternextfunc) (PyObject*)
Part of the Stable ABL #5 R, tp_iternext,

typedef Py ssize t (*lenfunc) (PyObject*)
Part of the Stable ABIL.

typedef int (*getbufferproc) (PyObject*, Py_buffer*, int)
typedef void (*releasebufferproc) (PyObject*, Py_buffer*)

typedef PyObject *(*unaryfunc) (PyObject*)
Part of the Stable ABIL.

typedef PyObject *(*binaryfunc) (PyObject*, PyObject*)
Part of the Stable ABIL.

typedef PySendResult (*sendfunc) (PyObject*, PyObject*, PyObject™*)
7 Ham_send,

typedef PyObject *(*ternaryfunc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABIL.

typedef PyObject *(*ssizeargfunc) (PyObject*, Py_ssize_t)
Part of the Stable ABIL.

typedef int (*ssizeobjargproc) (PyObject*, Py ssize_t, PyObject*)
Part of the Stable ABI.

typedef int (*objobjproc) (PyObject*, PyObject*)
Part of the Stable ABIL.

typedef int (*objobjargproc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABI.

12.10 361

TR Python K7 S M0 B G55 T A 2o SR P . AT R0 T 4 AR R A3
TEOL. TARBUEZ RG], SERfE B ARERE, SR defining-new-types £l new-types-topics.,

— AR R SR A

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

(R gksh)
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FEH LR

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

YRATREIE A BT A SE BRI A (LA B IR ALY (B3 512 7E CPython ARG FEHT)

static PyTypeObject MyObject_Type = {

PyVarObject_HEAD_INIT (NULL, 0)

"mymod.MyObject", /*
sizeof (MyObject), /*
0, /*
(destructor)myobj_dealloc, /*
0, /*
0, /*
0, /*
0, /*
(reprfunc)myobj_repr, /*
0, /*
0, /*
0, /*
0, /*
0, /*
0, /*
0, /*
0, /*
0, /*
0, /*

/x—
J*
J*
/x—
J*
J*
/*
J*
Vad
/*
J*
/*
/*
J*
/*
/*
J*
/*

PyDoc_STR("My objects"),

N~ SN SN S N~ N

~

N~ SN SN S SN O~ O~

O O O O O O O O OO oo oo o o
~

~

myobj_new,

bi

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 */

*/

*/

*/
*/
*/

—ANSCREREEIN . LB SRING Aia R S
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typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} 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_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof (MyObject, inst_dict),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,
.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

bi

A str subclass that cannot be subclassed and cannot be called to create instances (e.g. uses a separate factory func) using
Py_TPFLAGS_DISALLOW_INSTANTIATION flag:

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,
bi

i B B ] R BE S ) 25 L

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",

bi

H (R B A AT AR R B S 7 5 L A

typedef struct {
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(R —H)

PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

1211 EXMREBRZHEIA IR B

Python YRR | FOLLIRAG I -5 ML TE 2L “7888” XM HE, RMR A gl fe & HE A S
XS ARAFHEMRIGUIRZE, 83 AR T (EF s/ ) M5 HmER, ARZREA
S PEASEII [ WPy S8

A - NERE, RN R Wep_flags F B W WA F Py TPFLAGS_HAVE_GC I 2 it —
MNtp_traverse AAFREYSEI ., UNHAZRTIRYSLFZ AT AS ), RETEL M cp_clear .

Py_TPFLAGS_HAVE_GC
W T ARG ZE B G A A AL IC SRR o SR (R, T SCHE Ik SERT RN AR AT 4

BRI B F 5 eRFICLL AT A A -

1. Wil Pyobject GC_New () BPyObject GC_NewVar () JiXEext 440t INFE.

2. WAL T A W R A A ARSI S I I FBUG , B Pyobject _GC_Track() .
[FIRER, WG R AT A A A )

L AE5 | B AN BRSO, WA PyObject _GC_UnTrack() .

2. WA Pyobject _GC_Del () RO ZII T

s WR—ARAGEM T Py_TPFLAGS_HAVE_GC, W /ML R P»—Atp traverse f
AR B AR oK B H— s A B AR

Y W MPyType_Ready() B # APL Hh It 2 £ W OH B M K L fl
WPy Type_FromSpecWithBases () B{PyType_FromSpec () Wt A E tp_rlags,
tp_traverse flltp_clear FBr, WIARZREREAR H LI T HR B R 2 iz 138 &
HE$EPy_TPFLAGS_HAVE_GC HEFRRIIE .

TYPE *PyObject_GC_New (TYPE, PyTypeObject *type)
Rl Fpryobject_New() , BT RE T Py_TPFLAGS_HAVE_GC AREEM AT R .
TYPE *PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
KT Pyobject NewvVar () , &M TWE TPy TPFLAGS HAVE_GC FRAMZA A4 .
TYPE *PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
HpPyObject NewVar () FsrBECRf G HHEE R /N 3 0] T8 BE RN J5 6 4R BOFE 2R I 3% 9] NULL,
op AL TG AR U i B
void PyObject_GC_Track (PyObject *op)
Part of the Stable ABL fEXJ 4 op IAZI LI FS 23 B BRI AR AT G o PG AEDE [T R RN DA 20 DR 45
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AR, PR ESCES ] REAEAL AT T 461847 . fEtp_traverse AEBRRIMIITA TR ARG, 20
R BE R R, A A 3 R O B P (O

int PyObject_IS_GC (PyObject *obj)
WX G I T B [ S OUR B HE AR, 7505 6] 0

AR EREGR 1] O R Te Al R [ Ui e

int PyObject_GC_IsTracked (PyObject *op)
Part of the Stable ABI since version 3.9. {15 op XGRS T GC VM H. op H B IE IR B8 B
R El 1, R E O,

X ZELIT Python BR% gc.is_tracked() .
3.9 OB

int PyObject_GC_IsFinalized (PyObject *op)
Part of the Stable ABI since version 3.9. N5 op MREZERISLI T GC WML H. op B Z 957 8% M irgs 445 )

756{/{3: Python p @( gc.is_finalized().,
3.9 BUBT A

void PyObject_GC_Del (void *op)
Part of the Stable ABL B 74 Xf R By W 17, % X R ¥ 46 & W dipyobject_GC_New ()
B PyObject_GC_NewVar () 4B NTE.

void PyObject_GC_UnTrack (void *op)
Part of the Stable ABL M [ 25 B 55 1) 25 48 X RAE G P AL Bk op XI5 5 1 B 7T DATE BE X 4 7
WM Pyobject_GC_Track () PAXFH N E 2|97 SR ERXT RS . BEIES (tp_dealloc m)iH) 24
TEtp_traverse fi I T I AEAT - B R R Rl A G T b R 5

3.8 it _PyObject_GC_TRACK () il _PyObject_GC_UNTRACK () ZEMHE C API F1#55:,

tp_traverse AbIRELA N RAR R BIE S .

typedef int (*visitproc) (PyObject *object, void *arg)
Part of the Stable ABL. 845 tp_t raverse AMPRIG E ERELIZETL . object J2 72545 WP ZE LWk [ R — %ot
2, BEDES XTf“ﬂ:tp traverse QLR arg . Python %Ll I 2417 7] 2 R AL BRI S | T 52
WA, AFFE AT BT R R

tp_traverse AHLMIUE DA A :

typedef int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
Part of the Stable ABL FJ T 25848 X0 G 034 Iy B AR . &1 SEBLAL 00T self I L340 S I B X S  wisit
RREL, visit 1S 7@@?@’“%%{@%?’\&@7&? (1) arg (B visit BRECJE AT NULL XRAVER S
TR visit IR MIAERAR, WA R 2 i BT

N T fiifbtp_traverse AL ¥R 5L B, Python EF,:EL\ — NPy _VISIT() . ZHEAFH XA, I
Wep traverse IEENG K visit Fl arg .

void Py_VISIT (PyObject *0)
s o AN NULL, ')'”JiFJH%I visit [FIJHEREL, AT SEC o Fl arg. A0SR visit IR [A]—NHEZAE, R B .
RN EZ )G, tp_traverse AMFERRFHIERAIT:

static int
my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py_VISIT (self->foo0);

Py _VISIT (self->bar);

return O;
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tp_clear AbPRRRIF AN inquiry ZE8L, WSRXI G R AIAE M)A NULL,

typedef int (*inquiry) (PyObject *self)
Part of the Stable ABL Z 5 7= LG5 | T H o ANATAEXTRATTZ R 73, B ATAR T R B 3™
ARG . TREHEREMNE, XA NG LA a3 ORaeXT s R Py_DECREF ()
FiE) o AR DA I B[R S AENEIA S B, O vE SR .

12.11.1 {=HILIR B R RE

XA~ C-APL AL T LATR eR B T F il Ase 3 e e iy is A7

Py_ssize_t PyGC_Collect (void)
Part of the Stable ABL 758 &R L, AREIR S EM g . (BIER gc.collect () &
T AHPATE )

AR [ E [ + TG A AN T SRR SR AR5 o SR [ e e 4 A AT IEIH& JHJJ_E]]
] 0. FERIR EIC A A A S IR 2 WG 4 sys .unraisablehook. MEREALTI K5

int PyGC_Enable (void)
Part of the Stable ABI since version 3.10. 2 Bk BIes: 25T gc.enable () . IREIZHIFRE, O
AR L AR .

3.10 BUHTA.

int PyGC_Disable (void)
Part of the Stable ABI since version 3.10. 253k mI#s: 2T gc.disable () . REIZHIBIRE, O
HEER 1 AR .

3.10 BUHTMA.

int PyGC_IsEnabled (void)
Part of the Stable ABI since version 3.10. ZriABi3% BRSPS . 221 F gc.isenabled () . R[E24H]
FERAS, 0 MR 1 ~EH .

3.10 JBGHTA.
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API #1 ABI fR A< &8

CPython i DA R EL4E (macro) /A BHHBRASR. wivER, #HERIREE (built) BT HRIREA, EIA—ER

HEATHRE] (run time) Fr(l A A HROAS

RS APL I ABL RGP MOy, 35 C AP 41572 12

PY_MAJOR_VERSION
¥E 3.4.1a2 #1 3,

PY MINOR VERSION
FE 3.4.1a2 i 4,

PY_MICRO_VERSION
JE3.4.1a2 Iy 1.

PY_RELEASE_LEVEL

TE 3.4.1a2 1) a. 0xA ft3% alpha Jid<. 0xB ft3 beta filids. 0xC [FlEfERIA . oxF A [FlHEL

Ho

PY RELEASE_SERIAL
1E 3.4.1a2 iy 2, FHIEHEKEARA.

PY_VERSION_HEX
ol 4 A5 () B —FE B Python JiUARHE

JI AR AR AT DA AT BRI HL R o — I 32 A oclie v ARG

i d | i (Kinfrc4lfF (big endian order)) | 3 3.4.1a2 FRYE
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

Kt 3.4.1a2 3 hexversion 0x030401a2, 3.10.0 {3 hexversion 0x030a00£0.,

B $2 3) i) EL AR 2 221E Include/patchlevel.h,
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APPENDIX A

>>> H B3 shell PFEE Python fe/R 5 0. H N RETE ELaAR 1 AL B 7 S\ AT i R U i 181
o ATDARIR:

o fE— MR R A IR . 7E— B UCACH) A E AT (delimiter, BIANSESE. TrHh9E. fE59EK
=519%) TR, SURTEHRE —RHEMRS (decorator) 2 4%, Z AREAGIRE, HE)SX shell BRI
¢ Python $27%°F JC.

o FZFE# Ellipsis,

2to3 —fHF{EHF Python 2.x FEsUAGE(EIE] Python 3.x FExASY TR, B2 it JEFLR TR 4 I AH 2 M AR I
BB, T SRR 2 RE 25 30 BT G i R F AT i A 1 2

2t03 FE R AMEHE R U DA 1ib2to3 B EfRMt T B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (G ERHEIE) R ERME (UREE ABC) 424t T —F @ N v, (EEduck-
nyping (WFHE]) Hw7e. HABEUREAT, %2 hasattr (), HIEESEMENA MR (5]
Nl JBEHAT )7 (magic method) ). ABC [EIF (B2 subclass (FH(E]), ‘EMEIRHEK H 75— class ($
[E)), {Afin] 4 isinstance () Jk issubclass () Filis w2 [E abe FAHMEIRA . Python 77 %
[ ABC, FIAERIEEHE (FF collections.abe #i8). B (¥£ numbers #i4H). i (FF io
H4L) I import AR HE AL (FE importlib.abe f#H). YRATLAME] abe BAHLHN H O ABC.

annotation ([Ef#) —(HELAE. class BV bR K 2 80k o] EEAR BB O AE] . MR IE 6], &8 AR AEEhpe
hint (BIEHER) .
FEFEATIRE (runtime),  [R038 588 B0 (B DR ey i A7 B, (R 43k . class B MEARI R =R B, & o B ik
FHEBA . class fIpRZU) __annotations_ FFFRE M.

#t2(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 526 %G Hh e ER . B
(EIFE F e AR B 188 5 375 22 [E) annotations-howto ,

argument (51%) 00 R ARFPEELEAS function (Bimethod) WI{E. 5I8cAH Witk :

o M43 7| ¥ (keyword argument): FERRANPIY G PLEKE)S (identifier, Al name=) BHBEMIS %L,
o2 DA ** f&1H] dictionary (i) [EIR(EPELEN S H. Flan, 3 15 #BREPAT complex () WY
) B S | 8
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 12 % 5] ¥ (positional argument): A2 BHE 5 BN G| B, (78S | BOTHE— 85 | B R AE 1 52
B, M) EE * 2 & ierable (PJEWCE) PICRBEEE. B0, 3 S #2LARIEm b
HOEVA-E1E &

complex (3, 5)
complex (* (3, 5))

SIBCEr Bt i Ay ek s R P I A IS B, B SR A 2 AR B, 52 () calls Tofi. 7ERE
WEE, ARAE S ST AR RS — 5 | U ARl & i o2 A [ sk 2

st 2 BRER I parameer (Z90) H . & LHEET5 8RS 82 M 2E, Ak PEP 362,

asynchronous context manager (JEFRIZBI%EEPURS) — M vl PATE M asyne with BAR Jir RIBBE Y
F, MERBHER  aenter () Ml _aexit_ () method (J7¥%) Ay, h PEP 492 5| A,

asynchronous generator (JE[FRIZBEIA:RS)  — W & 8] Hasynchronous generator iterator (JE[F 2 EA 25 EILHE)
. BHERFG ML asyne def &M 2 6 =X (coroutine function), {H K2 E YT
yield @, BEEM—RFNIHR asyne for [EREMIMHE.

B R TR 3 R IR — AR EA gk, EAER e, Rk R R ER Y EA ZERE
(asynchronous generator iterator) . & — M FIEM R ERENERE, IO e mfiag, ARG,

—{HIER BB LSRR AL await B, PAM async for fll async with BIARR.

asynchronous generator iterator (JERIZBEIE:ZSEURES)  —1W tHasynchronous generator (R EIARE) R
BSR4

&2 —MWasynchronous iterator (FEFEHEURES), HEPA __anext__ () method #FEAY IR, &5 [a] E—{H
W R P (awaitable object), M) PEAFHLAT I S EV AR B A, P ELBEL T yield AR
.

WM yield @EEIAT, ERAOIEHATRE (OGRS MO E i oy BEAR) . H3ER 5
E2BEREDR -8 anext () BRI PEG0R 60, & & (P IE19A0 B
1. #2(E PEP 492 fl PEP 525,

asynchronous iterable (JE[F]2Gn[[EUCEIE) — (@, BRIDATE async for WA gl fH. WAERKE
W __aiter_ () method [E{&—{fasynchronous iterator (EFRIZEMCESE). i PEP 492 B A,

asynchronous iterator (JEFRIBEMRES) — 1 B /E __aiter_ () #l __anext_ () method [ ¥ 4.
__anext__ WA EIE—Hawaitable (FTEL: ). async for GRHTAERIAEMERA __anext__ ()
method It W[ R A SR, HE|'E 5% StopAsyncIteration ffil4h. i PEP 492 5] A

attribute (EPE) BB LA BB, S {E K2 REE (0 F 257 i 5K (dotted expression) fit 44
WS B B, WY o A —HE M a, HIFZEIEREL 0.0 B3 .
R FESLHE, H T R F A identifers 7 96.2 AT (dentifer) O RLA7 T
(1, GIANfE setattr () o BRIE R B A MEy O ) B 20 B 5 XORAE I, T2 FE B getattr ()
AT E

awaitable (WZEfpPpf:) —EVDATE await B X P HPE. BRAR—coroutine (), o2
—{fA __await__ () method [J¥{. AiE2(E PEP 492,

BDFL Benevolent Dictator For Life (%5 {-25M## ), 44 Guido van Rossum, Python [l

binary file (_fERIKER) —MRBEEREIURE Abyres-like objects (FANITCHEBYIME) Wifile object (REZEPIE) »
THERIR RN AR (rbr. 'wb' B 'rb+') BAERIEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ i0.BytesIO fl gzip.GzipFile .

i 2(Eext file (SCFHER), B HREEREBAMEA str YIFHHHEED 1.
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borrowed reference (ff/l|Z2M4) 7£ Python ) C API H, fS5HBIH M5, B ARG ZKRLH
AFEEZT I WX R B W Bt A8 W — S d0 e BN, B3R MRS FT ARS BR AT 5 1 i 5
—Nstrong reference AR E .

$borrowed reference WERY Py INCREF () DAY B JFHh (in-place) $#(FI[Elstrong reference 24k i 3 %
BRI R BB R R K M A I 2 IR 2 BigissE). Py_NewRer () Rz H] I BT — W i) srong

reference.,

bytes-like object (JAfLICALERIE) {0 038 4 f&7 1 € (Buffer Protocol) H.BEFIME HY C-contiguous 4518 % 14
., BHEIEHTAER bytes, bytearray Ml array.array ¥, PAKEHZE LK memoryview ¥4,
ﬁfﬁﬁ?ﬂﬁ?fﬂﬁﬁfﬂ?ﬁi\ﬁﬁﬂ:i&ﬁ?ﬂg*«:ﬂﬁ@%@@%; BE AR RAE . R R SR
socket (JHHE) BEiE,

AUGER TR R R nT . [ SCrRE e RE L R TR s T A Y ]
S R T I ) W) 35 bytearray, PAMN bytearray i) memoryview, HAF)EE T2 S &
BHE ARy (THESRSA T A ]) s B s bytes, LA bytes Yy

memoryview,

bytecode ({ijC&l#%) Python [ 54T € 1 4 % B 7 JCALES, B2 Python F23U¥F CPython H %% Hh i EAS
FORYE . ACAS R S coye RSP, DAMES AT — A R R REE S P (R DAR
PR AA S B AR BN C AL ) . B [HEIFES (intermediate language) | $8[E)2 8 F T#E— M virual
machine ([EERRs) I, s EIEEMERES €07 THLEE (17 0 AL G 3 HE (K 25 A (machine code). BLH AT,
P TCALAE P G 2 VR AE AR [ 1 Python [EJEMERS 2 IHEAVERY, tUARBELEAR R AAS Y Python 2 [ 44515
E

(TG 6 24 27T DATE dis ASSAH A [ HH SO H 4R 3
callable (n[PERUPfl) — i callable 2 W] DA IF I 9 9 1F, WF U IRg AT BE LA R TR A — L5 1 80 (5%

Hargument):

’ callable (argumentl, argument2, ...) ‘

— W function B FE A fhjmethod H#B 2 callable, — A BA/E __call_ () ¥ class 22 B it 2
callable,

callback ([nIMF:)  VEE)S | bl R ¥ — {8 @IS (subroutine) B, G 7E A I KA IRy BB T -

class (JHE)) i F A e r A & 2 e B . Class 197 761 & € {2 7% method £ 38, 15 %¢ method
AJ PATE class [ B BIl_E T THAE

class variable (Bi[F5) —{H7F class T E s, HIEZ HAELE class JEIK (R HIAZALE class (I EGIT) ¥
B RSB

coercion ([EJHIBERY) 35 K Wi A A BUENS | S /e AR op, e —RR AT S ) EIE) 55— R A B B X
#(E) (implicit conversion) #A%. B4, int (3.15) EiiF B (EE 3, (HFE 3+4.5 H, &
HORA A ZIE] (—f# int, —{H float), 113 Wi 5 | Hovs ZE7E g EIEA R f9 L E 2 & A se A, 55
WM &r51% TypeError, AIREIGEIGIEAL, BRI H5 | BEUES 2, ©IEL 2 b ARG
IERIE (normalize) [EVFH[EI M, B4, %H £loat (3)+4.5 MiAREHE 3+4.5,

complex number ([EJ%) —HFMABHEBASMIE, EBITA BEF# & 1m0 23R ([E)
bz Al o R ESAL (-1 BPFAR) BBy, B AR E R p (] 1, 7R T AR AR
%3 3. Python [FI 1 #FIMAY 4%, B2 MEHMRERFREY: EaRE —MRMN 5 Pim
B, B0 3+15. AEE math BUAHER T AR M R ER, #FH cnath B4, 8002 —
TR R BRI RE . WRAREV A G BB B M aRoK , IREI ST REREE IR AT DA% 2 b 2 E A

context manager (f5BIAFHNZY) — M AT LASEHl with BRIAX I RER WY 4, M E 258 2%
__enter_ () fl _exit__ () method ZR¥HIM . #E2[E PEP 343,

context variable (f5E88%0) (S8, JLLW DURIE b F SCROTBE T4 BF R ). S0 B07T 4 Ik
171 (Thread-Local Storage), 7EFC1, — A8 SUERE ML FT 45 T AE A R IR IO, AT, DA R
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W, AT TR Er A 2R, R A E L, RAEETHIER AT H (concurrent
asynchronous task) H7, %Mk EEE]. #52[F) contextvars.,

contiguous (&) IR — W % MH 5 2 C-contiguous B & Fortran contiguous, HI|'E €] gt [F)2 8 45
M. ZE4E (zero-dimensional) [ 4% E AR s& C M Fortran contiguous. 7F—# (one-dimensional) [#%1) 1, 4%
T H W ZHAE RO R A8 A AR S b HE S, IR G I 2 1 B RIE R . 7E 2 4E) (multidimensional)
C-contiguous [ 41 v, 4 5 A7 1k (9 JIEUF 97 B9 4R I H IR, B — R R [ s fb i, AT, 7
Fortran contiguous [§51 51, 5—{f3 5|15 (bt

coroutine (If#%) 1A 2 AIFE (subroutine) fy—i S EIREFRAYIA . BIRE R AE KL 05 1 BBl A [EIE 5
— IR I EEBOR . AR T ATERFZ AR I B BB A . BN EMBEEIRA asyne def BR
RABEAE. SIRES(E PEP 492,

coroutine function ({FFEEA) —1F [alEcoroutine (FHFE) PR, —MHFER R EEDL asyne def [
R EsR, ERAEer 4 await, async for fl async with B . SLLpEH PEP 492 5|
Ao

CPython Python F2£E = U IEHE T /F (canonical implementation), #{#EAiFE python.org ., [CPython | i&{F4#f
FETEM BRI, AR WEEEL TSRS W EAE, B0 Jython 5 IronPython.

decorator (:ffigy) M, BEEMES MK, EEEGMHH ewrapper 7, B HE—HHK L
HY%#(E] (function transformation) . S ffigefi)H A&l 2 classmethod () Fl staticmethod () .

Aetian ik HUE AR . DA 8 e U FRAE R 3R R SRR -

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAFAEM A IS, (EAEARELEBA T M. B EL %, H2ERUERA class E 5%
IR A

descriptor ({iiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method {J¥{. & —AH
class JB 12— AR, ERR RS T E ere @A R s . WH, M a.b KRB, E
EIRR AR Ry, Er7E a 1Y class FHLAP AR A ARE] b iI1F, HA05E b2 — b ey, RIATSEEA
%% method G . SHEIAZR A BEAR I VR AFLAR Python (RS, WEIEME LRI, Ei
IREfuFE R, . method, &4 (property). class method. [FJf method, DA J% ¥} super class (SCKEF)) Hy2
e

Bl 72 4% method YT &, 752 (E descriptors BRI 46 .

dictionary (‘72) — & BH H [ 51 (associative array), o 4T 55 1 68 & Bl WL ) B (E . G8 mT DU AT A W
__hash__ () f1_eq__ () method (¥, FE Perl higifR[EIZEE] (hash).,

dictionary comprehension (‘P L&sAIERY) — BB TE, AR08 T EC 14 o i 43 s 4 o
2%, [E I oA -— 7 ia {5, results = {n: n ** 2 for n in range (10)} &F4f—
Ao, BAETHE R {En ** 2. #2[F) comprehensions.

dictionary view (‘FUUEE#B!) 7 dict.keys (). dict.values() M dict.items () [A{EHFH9HEE
FHuigtl. EMRA T Al I H B B, EFORE TS E)NE, Al g s e g .
TSR EIE R List (H351)), ZHMH 1ist (dictview) . #EZ[E dict-views.

docstring ([EIW<pzih)  —fA1E class, BT, (RES—MER U B 7 H S0 . BERETEE M
TR B 2m, (D Erpmaas Pt [EHOA BT class, B _ doc_ e . diREw]
FER T AZEBENY (introspection) ARIEVEE, [ & 2 W14 VI SO e i o o7 2«
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duck-typing (W5FRIE]) —RERECREEHENS , ©AEHE A4 (i B E e 2 B e 5 HoA IEfERY A
T BUm A2 B S, method ol & P @ B A DG RF Sl . (TR & B ke sk 5 —EIG 71 FLn e s
B—EWs+, WEE gt EgT.)) REEREAEmEEEEE, fofstmiE(aeg e s
f, (polymorphic substitution) &8 E () & iH M. TE T RUE R type ( jﬁlSlnstance T
W (1Hmuﬁﬁﬁ', W7 BUET T DA 4 % 28 R B8[E) (abstract base class) ﬂiﬁﬁﬁ ) BRI, Bl P’ﬂﬁ-ﬂ%
hasattr () HIE, BR2EAFP B ETEME .

EAFP Easier to ask for forgiveness than permission. (#53REXHFERT I ER Y ) BfEE R Python %5 &
G e B B R Sl B M AR, (B 5% B B R P 151 b . 33 R i (B LM v JRes , HL
O RIFAEFF 21 try Fll except PR, ZEMEFFZHMEET (Fl0 C) # WHILBYL JEM I T %
s

expression (FEFIX) —BO DARGEALERR A REE . EAEEE, —MEE R SCF. 4. B
B R U Y SRS AT PR B, T iE LT AR RE [ 4 — (R . Pﬁi%%ﬁ—mnn EENGLESEES .3!3
JITA 1) Python 55 5 HErE AR 2 E B . 7N —Lstatement (BAR) ANEew /EEE X, fla0 while,
HA{H (assignment) 2 BUAS, 1A ZER .

extension module (HEFEEi41l) —1HPA C 5 C++ S B3 AAL, ‘& fi ] Python 1) C API ZRELAZ . I f ] & A%
AASHET T E

f-string (f2Hp) DA £ 50 'F [EIRTERAO R SO B ARE] [ 75 ], B RS R SCAR I 4 55
552 [F) PEP 498,

file object (R¥Wfk) —RSE{d ) & A 22 & A (file-oriented) API (1] read () B write () %% method)
REVEIRIE IR E . R Z YT a9 2R, & REE % o 3 B B mi AR 28 ol 2 LAt S 28 ) i
TEAsuGERICE S (BIAEREE A / S OB ES . socket (3 ). 4F(E (pipe) %) MIFEHL. A%
LYY REE 5848 E Wt (file-like object) BY % 3% (stream) .,

L, A=RREEYO: AR =B A0 5 BRIEm = A AU T AR R . BEMMNTITE 1o B
HRE . B AR EYITRIEEE TR R open () B&xX.

file-like object (KERSZRMM:) file object (FEZEWF) HIFRIFHRFE .

filesystem encoding and error handler (F§RR&MUEMEREMER,) Python At ) 1 — T &5 A5 F11 45 5% i
Hpra, ARRRES 2R L VESE RS ALICAL, PALK Unicode #3136 R 4%

R 58 2 S S A 0 ZE PR B B LT AR AR U /N 128 (A TCAH . ANARAE R R S am S e vA IR AL L ARE , Al APT
FRECE 5|3 UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () PRI N EUASAE
ARG USSR IEHL R

filesystem encoding and error handler (§ %8 & %% & 1% A1 85 5% jE ¥ 5§ =) & {£ Python B I
i PyConfig Read() B\ KA &: #F 2 .fllesystem encoding, DA KPyConfig W)
Erfilesystem _errors,

Witz Fllocale encoding (|RIHHR1E) .
finder (Sh%Y) —MEWM, ©&EREIELAYE import PR Floader (BALE)
¢ Python 3.3 BlR, AWM FMEY: TIAEF K L (meta path finder) E{F ] sys.meta_path,
Wi ¥448 78 B 4 % (path entry finder) € {ffijf] sys.path_hooks.
s 22[F) PEP 302. PEP 420 11 PEP 451 DA T i 2 411 .

floor division () FHUIERRTE)  [a) T EEAG{FA 20 31 F e i R O Bl B vk o WTEXMP%%E’J@.%ECE / / WJ
m, EHEX 11 /7 AREHEERE 2, 8 foat (FRENEL) BERRWEFIIER) 2.75 K. dEHEE
/] A REERE -3, HER -2.75 gié TG . i52(E PEP 238,

function (PR) —EPHIERIA, TZ@EI[’?H}HLI%IEI%Q%{EO EMA AR RS M 20 7] &, ELET]
WO T R AR AT . S § 2 Eparamerer (2W) . method (J53%), LA function FEHf.
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function annotation (pX[ERE) &R 2 8k B E(E Y — [ annotation ([EIF#) .
oR X E I i i A A 2 (E13E =« N, S (M sk SR &5 2 Wi int 518, [EEA M int [B{E{E:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b

pR A EIRE A REEFE function ZE i wEAN fRfE
75 2 [Elvariable annotation 1 PEP 484, 'S4 IWIhfE . MR EBNREEBFE, BE2

annotations-howto .

_ future__ future [fiA=: from _ future_ import <feature>, @5 /Nim=and FHABLLYE Python
BB A p o R E R A BB A SRR SE, ARmee s mi 4. T __future_ BUHNIFEET feature
() FTREMOIL. i import G BURIEIE SLRUGR(, (50T DUR K (RG0SR S IS B e
BT, AREMEEE G (REs) mEmEZRA6E:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (Li3MIlk) Rt fEBEA PRl T IRe, I CREY A . Python ATHIIR A0, /2%
2 JEHL (reference counting), DA K —{ BE [ Ag I 71 o i 2 B4 B (reference cycle) f 77 B 4535 Ml 2%
(cyclic garbage collector) ZRFEAL . B3R IS AT PAGE ] gc ALAH 3 L EEr T o

generator ([E14:2%) — M €ralfHigenerator iterator ([EVEZRENCEE) M. BHEEKRG —MHERHKEL, H
ANRBRERET yield AN, REEE —RIIMME, BLE AR for [, ZJ2PA next () B,
FRRAG R A — (.

B AR R R — B g ha, (HAE R, AR FoREA BERE. B HEE
(2 BUREE RS, ARkl A se R HeE, DA 3%

generator iterator ([EA:ZSEMREY) M tigencraror (E1AZR) BT P
M yield ¥R HART, ERCAMIERITRE (FO4E B s s e Py BOA) . EEIA %
B 28 IS, B e s kA b B AT (B VR ) P PRl B2 T3 B A ) bR U R[] )

generator expression ([E:ZHERR) e mEHESCHRERR . BRENRMG MW IEFEER R, ZiiiE
F—W for 4], Z e 7B, HE DAL SRR if ). A AERgEINE
bR B (1A Z2 (e -

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (JZ%IpAR) — Mt 2R A AR R, 7% ek 2 & SR ) i B EDEE VR AR ) S5 gy
SO B R G VIR RE 1, 2 by SIS 3Rk (dispatteh algorithm) SRIEJZE

%55 2 Flsingle dispatch (B—3FF) #H3E#EMH. functools.singledispatch () HAizEFl PEP
443,

generic type (JZZIMI(F]) — 1 GE[E B 2 Hqk (parameterized) Hrype (BLUE)) 5 JEH 2 —M AREE, §2
list fll dict. BN EE = fEE.
2Pz B4 HE. PEP 483, PEP 484, PEP 585 fil typing 4.

GIL #2[Flglobal interpreter lock (4382228 81) .

global interpreter lock (ZIRFLFFESBY) CPython BLREARITGE A BN, A DARECRER R A — LA T 46 g
AT Python [fjbytecode (FiTCHIA) o B YRR (4GB E A RE), G dict) [y
[EVf 747U (concurrent access) [ &/, MAKHI W] LA fL CPython W EEFE. S B ERan, @00 HEAE
W25 (EIZ 117 4% (multi-threaded) , {FAAE 2 @ 4Pk Bi 22 B PR 48 1O A28 REEHR L — K0 P4 T4

(parallelism)
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SR, A7 Lo AL, MR R EE BRSO, B MRS O AT IR A e A () & R s 4
(computationally intensive) f{/EH5HE, AIDASEK: GIL. B4k, FE$fT VO B, GIL 482 ey fiis:.

B [T ] RS (VA R ARSI BUE SE R Bt ) OS5 R, H
[EFE— ey i — RS G SR, Mk, — R, AediuafBne g, &aEEs
[ERrL, MM S A A

hash-based pyc (#EE4RT) pyc) *@Uﬁﬁﬂﬁ% (bytecode) T {74, & (I A (B 177 S 2 3 B D A i 2 1)
BRG], AR E HA R . 552 pyc-invalidation,

hashable (n[ZEEN) 40 5% — 8 W 14 A — 18 5 B, a%ﬁfﬁiﬁlﬁﬂtlﬂmfﬂz“‘ (B FE—M
__hash__ () method) , Hu[EEH AP FHEA LK (BFE—M _eq () method) , HEIE 2
— =T 2 E H:%ﬁ%ﬁtﬁ%ﬂ%%ﬁlﬁ%%#, Eﬁﬂ%\ﬁ%malﬂﬂ%&ﬁc

AT 3EEJ: (hashability) {3 — B4 7] FI/E dictionary (78L) AU set (FEE) MM, HEESERE;
REEAE HERR A T A ENE.

RZ Wy Python AT ZAEIAY(FA R TN s WTARA R (AN list 5 dictionary) [EVARZ: TiA T
S5 Ay (B4 wple (JCAL) FI frozenset) , HUEHE M2 nT A EN, EMA S A 2 EER.
LR HE class E’JEWJ HIJ 35 L) -G ITEF’EIEI’J EATE A O IR & A A F Y
(BrFe Mg ), mermREERATE B EMY id(

IDLE Python [ Integrated Development and Learning Environment (%‘Aﬁ;ﬂﬁé ) . idle 2 —EE AL
AmEA I ELRE AR TR EE , BN Python HRUERMESA TR —E g fit.

immutable (Anf8s8fE) —HEAREEEMDC. N8P EREET . F9A wple (Jodl) . BN
SERRER Y . ISR — AR (R RO (EL L BB o A7, R ST — R B . & (e 5 2 B s A (B
MHL T, P R A, B4 dictionary (F-HiL) FR At — i 4

import path (FEARKEE) —EACE (Skskiean ) WAL, MR B2 AE import AL, @¥iparh based
Jinder (FLREEARHM0RE) BB O E . AF import R, MAIESFEF KA sys.path, (H
AT (subpackage) M5, EHATHERKE LEMM _path__ B

importing (FEA) —fEiEfE. —fEMAL A Python FEAGHT AZ B ILIBAE, Bl o) —AAL T ) Python £&
X AGHE o

importer (FEAZS) —MHREESR LBABALNYE: BB inder (F5%) Wikloader (WALE) P,

interactive (ZLEhiy) Python f7—{f B EAR , (B FRIm AR F] ATE LR & 19478 7 on il A BOA sURE S
X, ZHRTEMEEARI TR . QEEH python, ANFEALMEIE (7] RERE 4RI B
POERFLRIETE ). Em?ﬁﬂ%ﬁ%ﬁ*@i@ﬁﬁéﬁ%%ﬂ@E‘Jﬂkﬁlﬁﬁﬁﬁ‘& (FERLAE help(x)) o

interpreted (FLi%I) Python j&— M B il 5 T rE S, ARS8 ] BE A LEAROR HEE {5770
SR (tcnodr SiER AT S don A T B A A Skt . 2
BEATE . Hisih s W s s A E AP / BesER, A e MR =X & i T g .
Wt s Elinteractive () .

interpreter shutdown (PiiasBPH) & Python B :as ¥ ZoRBAPHIE, B A — Tﬁl%ﬁkﬁﬁﬁx, TE B B
T T Bl e A A WJZIH*%@*IJ%@ B SEERRAES . B & 2 WRIEIY 338 =k % (garbage collector)
15 AE I 5 0 F 2 F 5 RO Al A% pR 3K (destructor) B 555 F Y [A I (weakref callback), [EJ#47H: A AR
5. B EA B BEp AT O RE RS el B & G b, REE B E TR TREA A ER T (8 A B
T2 R AR AR Bl R A )

HEG I F2ER, & __main_ BUHBEPOEFTHEIA T SHATE

iterable (W[[EfCHPE) —FAEE— R o] {8 — 8 b s B i 9 14 Efﬁ%@ﬂ@%?@%@?ﬁﬂ@f?ﬂﬂ
(8Kt 1ist. strfil tuple) FRELEAFAIME], B2 dict. Hi bt , ARARPTERMLAT class 4]
ff, HEIR class /5 __iter_ () method By 2B ESequence (JF4) #EE M) __getitem__ () method,
YR T ER

W ERE TR for EIBFIFFE HAUH E— M FFIRHT5 (zip ()« map () .). HW—fE W E
(S BB 4 Dt dter O B, & @RI F P WIS JLIED S A A oL
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HE4T—ki (one pass) MHEE . (i HEMCESH, WBHEA—E R iter () 8L {ATEIENCESI:. for B
W F B EMR RS L, Gy R R Ay A A, AT P W O s B R
Wi s(Eliterator ([EIFCHE). sequence (J¥3))) Figenerator ([EVERS).

iterator ([EMfC2}) —MAFRERRRYE. EEHIEYESCEEH __next_ () method (B2 & HIEL
E#pE X next ()) GKFREEZRNRFAISIEE . 5 ARFA EREE, [ E5]% stopIteration fi
Gho DLRE, EEUCERPIFCR S, MM next_ () method FiE—IFNY , &8 GRS 5
StopIteration, EMRERMEA MM __iter_ () method, B REEUCESYIFA L, FAGHEE]
g2 T EMCF, BT DA K 2 #oi A HAb T B 35 & . — Mg e, 2EmE
#[EIft (multiple iteration passes) [JREXM. — AP (B 1ist) FERFRARMEHIES iter O
B fE for [EIRE 6 B s, AREEE —MafmEf ey, ABRSER LS (ZmER) K,
W e a—m B P A . A g S EU R, ARG — S A5

7E typeiter SCH AT AR 2T 2 R
CPython FL{i:ANEI: CPython EURNRIGH N @i [EFAESR __iter_ () ] BMEE.

key function (EpAs) 4R =CE )T R (collation function) & —{ AJIFNY (callable) pE;, ‘B & [Hl{E—1F
JAHERE (sorting) B 5E ¥ (ordering) [A{E. i, locale.strxfrm () ¥ ACEIE—18 T fif WIEds o HE
JFE B HE 78

Python W2 T H., #4532 DA s AR HT R o 7 8 A 730 B EdE nin () max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

A% TE R DA ST — R a8, BN, str.lower () method W] DAFEEIAR 43K /NES HEF Y 8 o6
Ao B0, — MW A lamoda ER AW, fIA lambda r: (r[0], r[2]). FH4b,
operator FEAH $& M4 T = 1 5 o8 =X B 2 5 8 =X (constructor): attrgetter (). itemgetter () Fl
methodcaller (). BRI A ek A6, w2 BT .

keyword argument (3 o18) #H2Eargument (3]3).
lambda H 8 —expression (FEE) FraLai)—8 E 4 TEK 2 (inline function), A 5% ok s EIY ISR (E . #
57 lambda PR EEVE 2 lambda [parameters]: expression

LBYL Look before you leap. ( =M FT.) 158 4 il B & 7E A7 IE s e 48 2w, WA A bl el e g 4«
GRS BLEAFP =R B T, HEMR RO a 7L 1 BiANWELE.

2R, LBYL =Ua7E [ =1 M [#817] Z W5 IA T BEWR{: (race condition) 1
M. BIUnPA FAEZCHE if key in mapping: return mappinglkey]l, UISEH—{EIATEELE HIE
2R R Fl, G mapping RSB T Kev, MIMFEATEHL A AL 35T DA Bt (lock) S
EAFP #i i /5 X AARE

locale encoding ([#J®%iiE) 7£ Unix b, ¥ & LC_CTYPE [& I 3% & W 4 5. & 7] A | locale.
setlocale (locale.LC_CTYPE, new_locale) KR#E.

7E Windows [, &2 ANSI U E (code page, filfll cpl252).
locale.getpreferredencoding (False) H] DA AR HUAS: |5 duk 4 A .

Python {ifi [ filesystem encoding and error handler (R§58 R4 SmAE ISR I K ,) 7F Unicode & 244 f A1
PLICHLAE 244 R g A i)

list (:#3510) —fH Python I ysequence (J75)). EEERILTIE list, & HE TSRS = iy — {6
51| (array) M AME—(AGEA RS (linked list), PRIEFHOTER IR I EHEELZ O(1).

list comprehension (HBIEEAFESY) —F AR 75 i 8B sR o2, [EURE R4S A1 list
EMEA RIS, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
01 GEE e List, s 0 %) 255 FEE, Fra s+ N iis O0x.). if F)siEk
B, WRESE, M range (256) TR TCEA S BRI,
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loader (HEAZY) —MHAEEB ALY, EUHEEFK MAE load_module () ) method (). #K
ARSI S finder (HARES) [, B2 AEHR(E PEP 302, Bijitabstract base class (15 5,
#%2([F] importlib.abc.Loader,

magic method (FEMT 1)  special method (5% 7)73%) B—MAEE X R .

mapping (¥H) —HEZWIE, BB RHENEIR, EARE{E abstract base classes (JlZ B ITHE])
Mapping B{ MutableMapping frfgE 1) method, #iflfl4h dict. collections.defaultdict,
collections.OrderedDict fll collections.Counter,

meta path finder (GCPE{EGTS) —FBKHE T sys.meta_path MEEL finder (FA52%) . TOIFE AR
PREyE A2 A B 4 55 (path entry finder) FBA{ESE A
BTN TCIE R B A PY B AE ) method, 352 ([F) importlib.abc.MetaPathFinder,

metaclass (JCHIE]) —7# class [t class. Class & &A% & @7 —fH class 7. —1H class dictionary (F3t),
DAJ 1 base class (BEMEE]) [9F1)5. Metaclass £ 21328 =519k, D@7 class. KZHHY)
PR HE  GrB I — R B Python MOAFELY B & GBIV 7 37190 metaclass. s
WA TERFZM TH, H2ETFHEERE, metaclass 7] DR ALEIR BAEMMMEE S 2. Mg min
FCEVEYEAFEL, AT A GBE R EERBIEE (singleton), DA KT HABAT -
% % #R] DATE metaclasses 25 i Pk 5] .

method (J51:) —fRIAE class AB8EIR; E A K. A15E method fEEIH: class BE6i A J& pEglnemy, A

(

A ERERE O RE E R —argument (5180 (W51 BOBHWRE self). 552(Efuncrion
) Fllnested scope (SEARAEI) -

method resolution order (J5iEfRMINAT:) 5 AR IE T RAEE I B E R LT, base class (FEHHE])
W AR NEF . BIRG 2.3 iUE 4, Python a8 A (i F A AILANE, 52 Python 2.3 Jift )y VA fil M
JIE o

module (Bigl) —1FE&{E Python F2=A% 1K 414k ¥4/ (organizational unit) 414, FEAIE —Wa4 s, ©
A E AR Python {4, BIALEFE thimporting AR, PEEA ZE Python.

it 2 Elpackage (£1F).

module spec (BZBIRE) — a4 25, © A5 HREABAE import B &il. © /& importlib.
machinery.ModuleSpec H—1E & .

MRO 7 2:[Flmethod resolution order (J7¥ERMTIEIT) -
mutable (W[EEPE) WY DAMCE B MO, (HAERFEM 14 O o B2 Eimmuiable (AT EYI1:) .

named tuple (Fif#7C41) #i5H [named tuple (Pff44C4) | 2 461¢ tuple AR AL ATAUEISE class, HEMH]
27| (indexable) TCFR LT DA FE 44 S A I . 35 6 TREK class 0 1] RAFL A HABFRIE

A HE7ZE R named tuple, 3% time.localtime () fll os.stat () [F{EM(E. B—HH T2

sys.float_info:

E
]

>>> 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

454 named tuple J2EIEZIE] (40 1-61). 23, —1H named tuple th 1] DAGE— M8 IEBLH class & FEACHT,
HEE% class 2 #KH tuple, HEFR THIAMAL (named field) BIAT . ST class AT AT L%y, WAl
DA Tk e =X (factory function) collections.namedtuple () &, BEF AT T —L%F
HF) method, JE 2% method 1 GE &7 F 75 5k (E)7217) named tuple 1, JEVEFREIK) .

namespace (fir #2%5IH) SEMBEREFFIOHLTY . firds 25 M2 DA dictionary (FF00) BEEEAE . A7 RIS . Axiekiry K [E)
HR 42 W, TEYEH (78 method H) AT SRR fiv 44 23] o i 25 I oh By L a4 5, ARO0R
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WA L. B, sl builtins.open fil os.open () EFE#E T M M4 25 AR H . 428 M
FE £h BB 5 2 2 MR RASTA AR B A — R pR X, ARSI PTG Pk S v Akt . BN, & random. seed ()
B itertools.islice () MR, B K ENEH random fll itertools MAIFEFEE,

namespace package (M2 WEME) Ml PEP 420 package (£1F), ‘B HAEEEI T4 {4 (subpackage) [#)—1H
e s BT REEA R E R, 1 E AR RE e AR —regular package (IEREM),
HEEMEES __init_ .py BEEE.

At Emodule (F41) .

nested scope (SURIEMIE) HEF)2 8 4ME E 3% (enclosing definition) H [ S5 80 RE 17, B2HIAKEE), —{FmR =,
R RS MR rh ez, WEERE2EsNEm PR, s, EESEET, #EiRE
PR A 2 IR, T A R . (e s R A e [ S s L A TR, Axdeisda
BAEAE a4 2SI A 8B A . nonlocal A ¥EANEEREETE A

new-style class (#FVEIE) —&EK, BEIEBALEFTAN class P05 Frfli ) class B . 76511 Python
A, HA B class A RE{H ] Python BB . ZHMIIRE, %2 __slots__ . #ifiik#F (descriptor),
JEVE (property). __getattribute_ (). class method (¥H[EIJ7{:) i static method ([FJREF ).

object (W) EAIRE (BHEE) AiliE#NITE (method) WAETER. BWEEATnew-style class (7
FHAE]) e #& base class (FJEHE]) .

package (£:F) —Fhnl & el T & 1 Python module, A Pk, WEHA _ path
JE Y] Python A5,

ek 2 Elregular package (TEFIELE) FMnamespace package (6423 BEM:).

parameter (2) Tifuncrion (FX) = method & &H i) — 1 fiy 4% T (named entity), ‘E5I]5% b\ REE
B2 —Mlargument (5190), SAERLASE T HR 2518, SGH TR R ) 2 B

« positional-or-keyword (V' ELBCBHHET): HEHA—(f W] DA e 1n 5 Bl ARIEIR 48 5 7| Sl 5 | I
B RSB, GIILATH) foo Hl bar:

’def func (foo, bar=None): ... ‘

« positional-only (FEBRNOZE): FaW]—E e+ I AL E B fitny s [ #. fERXERMSHIIRT &
—f8 /o0, WA PATERZ T OUHT T E SRR A 2 8, BIANAN Y posonlyl A1l posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only ({EFREHSET): 50— M0 HAEDARH S PR b5 [ 8. ER=CE RN HIFE S, 1
AT R U L ¥ 2 ¥, (var-positional parameter) B2 B4 * o0, SURT DATE AR 77 SR KR
BASET2, BITIPANH kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

o var-positional ({EZWEAIE): FEW]—PRREVMEREF /ISR BRI AET | B (FEC P2 Wz
WAL ES | A1) . BB EREHS WA R T E L~ AERW, BIILATH args:

’def func (*args, **kwargs): ... ‘

o var-keyword (FERESCRBIRET) : $50TT BHL0E0 FER MR IR 5| 0 (6 ML S CH T 1)
FEMBIRT 320 . S MR BRI S MR RN L+ ACESeR0, DI L i
kwargs

SYOT MRS | Mo S R B TR A, mT AR SBR[ R S TH LA

%%@ﬁf%%ﬂgargumem (%I%() @%E N ﬁﬁﬁﬁ%*ﬂ@%l%ﬁﬂ%iﬁz FEEJ E‘J%\ inspect.Parameter
class, function & i, AN PEP 362,

278 Appendix A. fi75E


https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0362

The Python/C API, £[F) 3.10.19

pathentry (J%4%iH) ALimport path (MEAPSER) H—WALE, Wipath based finder (FEFEEAEIIZAEES)
T 2% 55 B AF AR L import B

path entry finder (P&7EIHH =-8i2%) ¥ sys.path_hooks H1FJ— 1 B BRI {2 (callable) (7 Bl — 1 path
entry hook) Jr [REE () —T& finder , & HE AT PA— Bl path entry g SiASEH o

BT IR AR TE H SRS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (BfRIHH[E]) f£ sys.path_hook 5|3 i) —{f i 0 M {F (callable), & HIHE 4T 7E
— AR R path entry WAL, W & W —{Epath entry finder (FAEIHHE 240 ) .

path based finder (FLREEFEMIERGEY)  THRRAYTIAAE F 48 22 (meta path finder) Z—, "B E&AE—{#import path
i AR .

path-like object (BURISHIME) — A LR E RABWY . BEEEY 47T AR — M £ R BN str
5 bytes ¥, BB os.PathLike @ MWWIF. FEHIFIY os. fspath () R, L
18 os.PathLike # E W4 DA EIE] str 8% bytes # R RS IELE; M os.fsdecode () &
os.fsencode () HIZMER FHRAEMR str & bytes B&5H. B PEP 519 5] A

PEP Python Enhancement Proposal (Python }4([Fl#£%¢). PEP J2— a3, ‘B HEE] Python #HRE k&
i, BOZ A Python (1) —fE T DI BESRL I REMRR P FIBEEE . PEP [ % SR (L R 1Y B AT 3 8 DA S e
FEIIRERE A .

PEP [(WAFTEH W, 2 MREE I DI REAFEEE . AL T Hh BR A 50 R G 72 e, DAL WA Python
fos st EsR ), S m A 3 . PEP (O i sie D M s S H.
#2([F PEP 1,

portion (¥s5y) TEH-—HEPR—MMERE (M RERFEAE— M zip Bh) , BLEERE Mas = HEN
(namespace package) B 5k, WE PEP 420 H1)EF.

positional argument (¥ 5[5 %2 Eargument (5]#%).,

provisional API (%47 API) {7 API 245, A5 ok =X )8 Y a8 FH 2514 (backwards compatibility) {47571,
MR WHER Y APL, BESR IR, HRErMeE R B iy, Mam BER e ERR s E, (Hing
BTN BB EE L2, MR BB BAHAER S E (OB BRE ). Sl EErg
fE i E) = A APL YA Z B AR ZSE N B ARG G it ge iy, M A g3k,

BT AT APL, [ fR N AHZ 8 S L G it (B [ e MRE 5 — St B R, 1)
SR AT R — A I AR AR I AR 2R

T2 A A A B A o X R RE R 2 R R A it Ak, AT RE S RE B AR = 0 R [ 25 BHUE T R RE A s T B R o i
2[EI PEP 411 [ f#t 55 Z 401 .

provisional package (¥{7E1t) #E&Eprovisional API (4T API).

Python 3000 Python 3.x RINMAKIERE (RAARTAIRERY, EREE 3 A Esm 2R AR, ) Wl A%
#[E] [Py3k].

Pythonic (Python Jalki) —fEAHKE— B (AS, EMEM T Python 38 5 ek WA I, , A2 6 H:
i RS ACE AR RES A . BN, Python Hr L — MBI L, 20— for BuAX, %
— T EUC R TR TR AT EE . w2 HAbE S A SRS AR, FT AN A Python A
A TR (o] — (A B e AU

for i in range(len(food)):
print (food[i])

2T, PAR AR R . 3 A4 Python Jalk :

for piece in food:
print (piece)
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qualified name (WU #H8) [ [BESBR AR |, SR — AL 430k 1 IS E) A o 2 5640 class,
ook method Fy [, 41 PEP 3155 iy 236, SHITER MU class 1775, W& A4 MBI P
SR

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qgqualname
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qgualname
'C.D.meth'

AT BN, ©ATRE & & (fully qualified name) J2&32 7R sz A 1) 52 B B 7 PR B AR, AHEATA0 1
LM, Fll email .mime . text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (ZW1H) B YR 2 BREL A0S G F ISR, e g
H (deallocated) ., 22 W8I #GE H7E Python R H AR, (HEENZCPython BAEK)—MBISE K. sys
WHEFR T getrefcount () PR, FERFREHTAT AT AR MY 5% o X 2K [ 3 — {45 0 12 ) 22 BEGG H

regular package (IEBUEME) —ME S package (BF), HlI—MEEE __init_ .py FEMHE.
Wt EFlnamespace package (f44 25 MEME) .

_slots__ ¥ class [FJEBI— (8 B 4, BB e E S E OB M, DAY B dictionary (F-H) |
R RO . BEAR BRI, (E e BEEE DA R, e S DR B 4G SR A — {1 AR Y B
(memory-critical) {1 i F A2 2 T A e RSB B 1 2 LA T

sequence (J3:81]) —filirerable (FJERHIME) , Bl __getitem_ () special method (455K ), ]
BRI R LTSRN ORI, EE®R T M __len_ () method AR [EHZFHHRE, —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEE, R dict 3 _ getitem_ ()

__len_ (), HEWHEE B (mapping) AT, HEHA R XM AT immuable # , i
A,

% 1 HE(E) (abstract base class) collections.abc.Sequence E 3% T — 0 W1 & 1,
AEIEY __getitem_ () fl_len_ (), WM T count (). index (). __contains__()

__reversed_ (). EEHIEARNEIEE, ATPAMH register () #HFEHEIE.

set comprehension (SEALAIER) —HEZENHIE, FAOERE—M T EYCH ¢ b iRl a s, Ei
BRI GE R PL—# set [A]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
B —fEE set: {'r', 'd'}. #E2[E) comprehensions,

single dispatch (¥.—3H)%¥) generic function (ZHR) FAEN—MEER, TELL, BEMSRERERE—F]
A,

slice (WI)) —M94, BHlE S —Bisequence (JF5) WIHE—TB4. B —BUI R 2 B N AT 9E
(subscript notation) [ ], #EAH LM, HESFE MEHEHE S, il variable_name[1:3:5],
TERESE (N FF5RmERS, @i slice ¥t

special method (¥§%kJiik) —FE @9 Python [ BJIFIY (K method, F i MR AT HAE @S, Biltnin
V5. 15 method )44 G & 1F BREEFI &5 B A Wifll RJEE]. Special method 7 specialnames F5 #EANEIRY .

statement (BjiisR) BOAZ (L4 (suite, —EFECHG [ R ) i —AB4r . BRIAKTT VAR —fexpression
GEFHRX), SO ARET (Flanif, while 5f for) MEMAHZ—.
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strong reference ([F}Z21) F£ Python 1Y) C API #1, 585|238 A5 H I A rx 51 H . 7
Bl s | e alE S Py INCREF () FIREGERS | MAEMIERS | Rl Py DECREF () KREE

Py NewRef () MizUA] FR B —HEWFEI S . #5, ERBEZ BOE-EZ A, SaE%E
S8 I Py DECREF () BZ, PABRER—H2 .
2 Elborrowed reference (fEf2 M),

text encoding (37 #ifil5) Python H1 (%)% 5 2 — 1 Unicode %} (code point) ¥ ¥ %1 (#if# £ U+0000 -
U+10FFFF Z ). HEGFSERE T, BUEgT L E—E A THT 5 .
H— M8 p S LA T ) 5, RRE Tamas) , g Go e 4y 7 BB L e s AR E) T AR5
(decoding) ],
LR E ST RIE AR (codecs), BEMBAIRE S04l

text file (SCPRER) —MREEREUIE A st YR —1f file object (FEZRPINF) . WH, CFHEERE L2
FEEU TOAH 5 ] () & RHAL (byte-oriented datastream) [EI€r [ B g Flrext encoding (SCF-#ifl5) . SCTFAESRM
A DAICFRR (e 5% 'w') BIEAEZE. sys.stdin. sys.stdout PAJ io.StringIOo f}
B,

Syt 2 Elbinary file (“HERIER), B —MAEESIRAIE AL LA $ ) 1 (bytes-like object) HIREZEY)
(G

triple-quoted string (=X 515§[El5) il =& 5158 (<) S5 19% O BEERS A — 78 . MR EMEE
ARRALEA S SR AR IR, HERFEZ R, BN A . EMEReT AET H
Ho i 2 SR KE] (unescaped) (¥ 525 | SRR 51 9%, 1M HLE M ANTR 6613848 JC (continuation character) 3 7]
PABSIER AT, T8 S B e A 5 [E I 7 H e s (LA

type (#[F]) —1 Python ¥R EEE T & 2HESR MY S HEG—MmAE. —mEy ek
EIRTPAH B/ __class__ JBMWARAFE, SPA type (obj) HAEK.

type alias (BEIEH) —MEZUEY RIS, Zimts 20 & 4 — AR ET (identifier) ¢
AFE% #R 2 [Elz = (rype hine) fAH o G40

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ATUARS BGOERE, SEEA T

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

i 2[E typing Fl PEP 484, f HIIRERIRIA .

type hint (BREHIR)  —Hannorarion ([ERE), EHeE . —1 class Ja P ak— 18 b 5 2 el o] EH
(TE I UE].

RIEHR R E BB IERY, 1A 289 Python B, (HEMBERAE M TERA M, Ehgl;B) IDE 5
AR S )4 (completion) A B (refactoring).

IS, class EMEFIR S (RS It s) mMRERR R, #EaI A typing. get_type_hints ()
HRAFHL

2L typing #l PEP 484, 5 I RERHHIA .

universal newlines (ilif[EJf7'y ) —FEARE SCFIR (text stream) B9, €% AT A S ERREIE-—47
M5 . Unix F7RBES] '\n'. Windows &% '\r\n"' FIE R Macintosh {&%) '\r'. %[ PEP 278
I PEP 3116, AN bytes.splitlines () M.
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variable annotation (52U(([EF%) G class B annotation ([EfE).
[Ef 5 ok, class B PERE, (B2 SeIEMEN:

class C:
field: 'annotation'

SEMERBE R TR EIE = (oype hin): I, SERSECHN AT ine (R0 {1

count: int = 0

5 EVRBI A P annassign BE0AT REAIARAE.

st 2 function annotation (REIFE) . PEP 484 fil PEP 526, %4 ILIhfemHiiR. BN EREN RIEE
Bk, 552 [E annotations-howto .

virtual environment ([EJ#ER5E) — (A /EMGEE (cooperatively isolated) [ F 785, fE= Python [ {s F &
JE I RE A AL SE R T 4] Python BE[EVEM:, Wi A& % [ —1H & 4% _L5E 470 Hfth Python JE A #2047 (E)
[EE T

W2 (F venv,

virtual machine ([EMEEMERS) 50 4 th WM T 3610 RS (computer). Python [YEBEMERS €81 T i byrecode
(RLTCAL) A BT 8%t A4 (7 TCALAS -

Zen of Python (Python 2[F]) Python S¢rts BT 5 %, HIEZAA BRI GEH ILRE & . ses T
PR H B IRAFICRIMA [import this] AHUREIE.
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

ZERRA | BE Fh HaE GPL 1H& 1 7
090 1.2 | AEH 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI p=s
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF p=s
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 P41 2.1.1 2001 24 | PSF P

fiE): GPL HiZEIRF RN E1E GPL F#(E Python. ARf§ GPL, Jif7 1) Python FZHEH! 1] DA 8 )BTk
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RIGIA, (HR—E AT 8 B REIF . GPL AHZR (Y FHEMIRS: Python 7] DA%S A HoAb7E GPL T E£{EIX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEEFRIAT Y, (EATIE LA A B E vl RE

C.2 FRFRHHMFGXER Python BIEHIER

Python #CHAIEIR SRR BE R L IR PSF 4242 & 49

i Python 3.8.6 B, (EWISCFui il PRk MEATICIPEATS, R RN (dual licensed) 4 PSF SEHE A
#I1VA B Zero-Clause BSD 3% 7 .

PERLTTLUN Python WS AR R ) B HE . 35 SO e BB HE 2 R RS — A g o o BRI A IS 2847
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.10.19 i) PSF iR &#

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.10.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSEF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.10.19 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—~hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.10.109.

4. PSF is making Python 3.10.19 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.10.19, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢4 BEOPEN.COM % &%)

BEOPEN PYTHON BAVEFZHEA 4145 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 Hj® PYTHON 1.6.1 B4 CNRI 1R &

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(FItakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI B &

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 F}* PYTHON 3.10.19 [FBA3 #FI#2 E#Y) ZERO-CLAUSE BSD #%4##

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE B % (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies HiZH L& DA A :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 #{TIEN

trace B W& PAT I
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode F=,

uu AR AL AR RN -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML iEif2 prrgoy

xmlrpc.client EAHME DA EA:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll HIglL{l A FHgH:

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 HLAL¥SHA kqueue 7 MHIAL {5 LA A :

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 1% 57 Marek Majkowski’ i Dan Bernstein 1) SipHash24 {2k EAE. BESUAT
TEEHH -

<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 Ed dtoa

Python/dtoa.c FFEHRML T C /Y dtoa I strtod B, R C (18RS B 77 25 B 7 5f HARBE(E]. %A%
2 B4 | David M. Gay 7 [0 [ 4528, % & BIZET] DA hitps://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N#E. 2009 4FE 3 H 16 H itz il R GAHE 256 & AN iR R B B2 fE = 0 -

/*********************~k****k*k******~k******************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
*

is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % 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.

* % o

*

(Qi¥iE3)
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*

***************************************************************/

C.3.12 OpenSSL

4015 OpenSSL UM AT 3 R AL, Il hashlib, posix. ssl. crypt BIALE M A .
J5b, TAIE) Windows il macOS 1] Python %754 i A 4 OpenSSL s S MM IAS . DA It £ S e T
OpenSSL FZ il

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S

(T IUakss)
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS 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.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N

(Rt
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat MR ER ——with-system-expat, %47 & H—MHE S expat JFIAHS ) E]
A

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.
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C.3.14 libffi

GARAEEE _ctypes WM EN ——with-system-1ibffi, &HIF%HE7E & H—MEE S libfhi J5 44 151
IR

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WNARAE Z 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi se & —MES 2dib a5 &l
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N B EH

test R A H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 4HuG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgE, H 2R 3-clause BSD 1% HE 4 #5(E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEIEACHS 2 Sun Microsystems, Inc. {877 it H- Al (G BRAIHUAT A o P AT DARS DU Bl A28 e e A AT i
T
SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING

THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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APPENDIX D

=
i
|mit
If

Python F13 {73 [ HH SO0 HUHE -

BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { i —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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EFE
...,269
2t 03,269
>>> 269
__all__ (package variable), 68
__dict__ (module attribute), 151
__doc__ (module attribute), 151
_ file_  (module attribute), 151, 152
_ future_ ,274
__import_

Bz & =, 68
__ loader__ (module attribute), 151
__main___

A, 11, 174, 185
_ name___ (module attribute), 151
__package___ (module attribute), 151
_ PYVENV_LAUNCHER_ , 198,203
__slots_ ,280
_frozen (C struct), 70
_inittab (Cstruct), 71
_Py_c_diff (C function), 115
_Py_c_neqg (C function), 115
_Py_c_pow (C function), 116
_Py_c_prod (C function), 115
_Py_c_quot (C function), 115
_Py_c_sum (C function), 115

_Py_InitializeMain (C function), 210

_Py_NoneStruct (Cvar), 224
_PyBytes_Resize (C function), 118
_PyCFunctionFast (Ctype), 226

_PyCFunctionFastWithKeywords (C type), 226

_PyFrameEvalFunction (C type), 183

_PyInterpreterState_GetEvalFrameFunc (C

function), 183

_PyInterpreterState_SetEvalFrameFunc (C

function), 183
_PyObject_New (C function), 223
_PyObject_NewVar (C function), 223
_PyTuple_Resize (C function), 140

_thread

A, 180

bytearray, 118
bytes, 117

Capsule, 162
complex number, 115
dictionary, 143
file, 150

floating point, 114
frozenset, 145
function, 147
instancemethod, 148
integer, 111

list, 141

long integer, 111
mapping, 143
memoryview, 161
method, 148

module, 151

None, 111

numeric, 111
sequence, 116

set, 145

tuple, 139

type, 6, 107

BREW

__ PYVENV_LAUNCHER
PATH, 11
PYTHON*, 173
PYTHONCOERCECLOCALE, 208
PYTHONDEBUG, 172, 203
PYTHONDONTWRITEBYTECODE, 172, 206
PYTHONDUMPREF'S, 199, 237
PYTHONEXECUTABLE, 203
PYTHONFAULTHANDLER, 200
PYTHONHASHSEED, 173, 200
PYTHONHOME, 11, 173, 178, 201
PYTHONINSPECT, 173, 201
PYTHONIOENCODING, 175, 205

, 198,203
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PYTHONLEGACYWINDOWSFSENCODING, 173, Y1, 118
195 bytecode (frt#l#) ,271
PYTHONLEGACYWINDOWSSTDIO, 173,201 bytes
PYTHONMALLOC, 214, 217, 219 [Flz % R, 87
PYTHONMALLOC® (4 SR W, 117
* PYTHONMALLOC=malloc", 220 bytes-like object (M THEHH) ,271
PYTHONMALLOCSTATS, 202, 214
PYTHONNOUSERSITE, 173, 205 C
PYTHONOPTIMIZE, 173, 202 callable (T REo|HyE) 271
PYTHONPATH, 11, 173, 202 callback (E®) ,271
PYTHONPLATLIBDIR, 202 calloc (), 213
PYTHONPROFILEIMPORTTIME, 201 Capsule
PYTHONPYCACHEPREFIX, 203 %{L‘F, 162
PYTHONTRACEMALLOC, 205 C-contiguous, 103,272
PYTHONUNBUFFERED, 174, 198 class variable (%ﬁ%ﬁ) , 271
PYTHONUTEFS, 195, 208 classmethod
PYTHONVERRBOSE, 174, 205 %@ ;&’ 228
PYTHONWARNINGS, 205 class (F[E) ,271
A cleanup functions, 68
close () (in module os), 185
abort (), 67 CO_FUTURE_DIVISION (C var), 45
abs code object, 149
[Fl# & X, 94 coercion ([El#|#A) ,271
abstract base class (#HZEEHE) , 269 compile
allocfunc (C type), 260 Bz ® =, 69
annotation ([E#) ,269 complex number
argument (3]%) , 269 M, 115
argv (in module sys), 177 complex number ([E#) ,271
ascii context manager (FEEMHE) ,271
[z % =, 87 context variable (FE###) ,271
asynchronous context manager (¥R FEH contiguous, 103
gER) ,270 contiguous (FEEH) ,272
asynchronous generator iterator (R ¥ copyright (in module sys), 177
El4 #E®E) 270 coroutine function (BHEER) ,272

asynchronous generator (R FEAEE) ,270 coroutine (#HA2) ,272
asynchronous iterable (ﬁ?[ﬂ*}"’fﬁ%#) » CPython, 272

270
asynchronous iterator (FREFERZE) ,270 D
attribute (EM#%) ,270 decorator (#&i#) ,272
awaitable (T &#&H4H) ,270 descrget func (C type), 260
B descriptor (R #E) 272
descrsetfunc (Ctype), 261
BDFL, 270 destructor (C type), 260
binary file (Zi## %) ,270 dictionary
binaryfunc (C type), 261 M, 143
borrowed reference ({#H %K) ,271 dictionary comprehension (F##4EH) ,
buffer interface 272
(see buffer protocol), 100 dictionary view (FHigf) ,272
buffer object dictionary (F#) ,272
(see buffer protocol), 100 divmod
buffer protocol, 100 [Elz % R, 94
builtins docstring ([EHF &) ,272
M4, 11,174,185 duck-typing (% FA[E) ,273
bytearray
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E

EAFP, 273

EOFError (built-in exception), 150
exc_info () (in module sys), 9
executable (in module sys), 176

exit (), 68

expression (EHR) ,273
extension module (IEH4EL) , 273

F

f-string (f F#) ,273
file

#tF, 150
file object (#ZEMH) ,273
file-like object (¥fEZEWH) ,273
filesystem encoding and error handler

(WERGHBEEREER) 273

finder (FH#) ,273
float

[l & ., 95
floating point

HtF, 114
floor division (| FTE EWKkE) , 273
Fortran contiguous, 103,272
free(),213
freefunc (C type), 260
freeze utility, 70
frozenset

W1, 145

function

W, 147
function annotation (& R[EE) ,274
function (®=R) ,273

G

garbage collection (I FEUK) ,274
generator, 274

generator expression, 274

generator expression ([EJE#EHR) ,274
generator iterator ([E4BEIRE) 274
generator ([E4£ %) ,274

generic function (ZAER) ,274
generic type (RAME]) ,274
getattrfunc (C type), 260

getattrofunc (Ctype), 260

getbufferproc (Ctype), 261

getiterfunc (Ctype), 261

GIL, 274

global interpreter lock, 178

global interpreter lock (&I HZE R4 ),274

F{

hash

[l & K, 87, 240
hash-based pyc (#EZE#H pyc) ,275
hashable (T 3#[[EIH) ,275
hashfunc (C type), 261

IDLE, 275
immutable (RE&HH) ,275
import path (EAKRE) ,275
importer (EAZ) ,275
importing (FEN) ,275
incr_item(), 10, 11
initproc (Ctype), 260
inquiry (C type), 266
instancemethod
i, 148
int
Bz &K, 95
integer
i, 111
interactive
interpreted
interpreter lock, 178
interpreter shutdown (EZEZMH) ,275
iterable (FEKRYH) ,275
iterator ([EFft%) ,276
iternextfunc (C type), 261

K

key function (& =R) ,276
KeyboardInterrupt (built-in exception), 55
keyword argument (B#2%5|#&) ,276

L

lambda, 276
LBYL, 276
len
B & R, 88,96, 98, 141, 144, 146
lenfunc (Ctype), 261
list
i, 141
list comprehension (BF|4AEE) ,276
list (&%) ,276
loader (#FAH) ,277
locale encoding (B 4&#) ,276
lock, interpreter, 178
long integer
i, 111

LONG_MAX, 112

magic
method, 277

(Z##) 275
(E#EW) ,275

e ]
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magic method (BT F &) ,277
main (), 175,177
malloc (), 213
mapping

i, 143
mapping (##) ,277
memoryview

ik, 161
meta path finder (THELFHE) 277
metaclass (JC#[F) ,277
METH_CLASS ([ 4 #0), 228
METH_COEXIST ([Fli % %), 228
METH_FASTCALL ([Fl# 4 %), 227
METH_NOARGS ([F)s& 4 #), 227
METH_O (Bl & #0), 227
METH_STATIC ([ % %), 228
METH_VARARGS ([Flz 4 %), 227
method

magic, 277

special, 280

i, 148
method resolution order (ﬁ%ﬁ@*ﬁﬁ[ﬁfi"_) , 277
MethodType (in module types), 147, 148
method (F¥) ,277
module

search path, 11, 174, 176

151
module spec (ﬁ%?ﬂ%ﬂ%) , 277
modules (in module sys), 68, 174
ModuleType (in module types), 151
module (}fﬁ/ﬂﬂ) ,277
MRO, 277
mutable ("’Tﬁ%ﬁ:) , 277

N

named tuple (Fﬁ%ﬁl?ﬂ) ,277
namespace package (”ﬁ‘gﬁfﬂﬂgﬁ) , 278
namespace (@%fﬁéﬁﬂ) , 277

nested scope (éﬁﬂkﬁ;}ﬂﬁ’j@) , 278
new-style class (F=H[E]) , 278
newfunc (C type), 260

None
M, 111
numeric
W, 111
@)
object
code, 149

object (##) ,278

objobjargproc (Ctype), 261

objobjproc (C type), 261

OverflowError (built-in exception), 112, 113

P

package variable

_all_ ,68
package (Ef#) ,278
parameter (%) ,278
PATH, 11
path

module search, 11, 174, 176
path (in module sys), 11, 174, 176

path based finder (EPEEHIHE) ,279
path entry finder (BREIEE ZHE) ,279
path entry hook (BB HE) ,279

path entry (BEHEEH) ,279
path-like object (¥HEL4H) ,279
PEP, 279
plat form (in module sys), 177
portion (#4-) ,279
positional argument ({r % 3| %) ,279
pow

[ & =, 94, 95
provisional API (¥ 4T API) ,279
provisional package (¥FATEH) ,279
Py_ABS (C macro), 4
Py_AddPendingCall (C function), 186
Py_AddPendingCall (), 186
Py_AtExit (C function), 68
Py_BEGIN_ALLOW_THREADS, 178
Py_BEGIN_ALLOW_THREADS (C macro), 181
Py_BLOCK_THREADS (C macro), 181
Py_buffer (C type), 100
Py_buffer.buf (C member), 100
Py_buffer.format (C member), 101
Py_buffer.internal (C member), 102
Py_buffer.itemsize (C member), 101
Py_buffer.len (Cmember), 101
Py_buffer.ndim (C member), 101
Py_buffer.ob]j (Cmember), 101
Py_buffer.readonly (C member), 101
Py_buffer.shape (C member), 101
Py_buffer.strides (C member), 101
Py_buffer.suboffsets (C member), 101
Py_Buildvalue (C function), 78
Py_BytesMain (C function), 41
Py_BytesWarningFlag (Cvar), 172
Py_CHARMASK (C macro), 5
Py_CLEAR (C function), 48
Py_CompileString (C function), 43
Py_CompileString(), 44
Py_CompileStringExFlags (C function), 43
Py_CompileStringFlags (C function), 43
Py_CompileStringObject (C function), 43
Py_complex (Ctype), 115
Py_DebugFlag (Cvar), 172
Py_DecodeLocale (C function), 64
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Py_DECREF (C function), 48

Py_DecRef (C function), 48

Py_DECREF (), 6

Py_DEPRECATED (C macro), 5
Py_DontWriteBytecodeFlag (Cvar), 172
Py_Ellipsis (Cvar), 161
Py_EncodeLocale (C function), 65
Py_END_ALLOW_THREADS, 178
Py_END_ALLOW_THREADS (C macro), 181
Py_EndInterpreter (C function), 185
Py_EnterRecursiveCall (C function), 58
Py_eval_input (Cvar), 44

Py_Exit (C function), 67

Py_False (Cvar), 114

Py_FatalError (C function), 67
Py_FatalError (), 177
Py_FdIsInteractive (C function), 63
Py_file_input (Cvar), 44
Py_Finalize (C function), 174
Py_FinalizeEx (C function), 174
Py_FinalizeEx (), 68, 174,185
Py_FrozenFlag (Cvar), 172
Py_GenericAlias (C function), 169
Py_GenericAliasType (C var), 169
Py_GetArgcArgv (C function), 210
Py_GetBuildInfo (C function), 177
Py_GetCompiler (C function), 177
Py_GetCopyright (C function), 177
Py_GETENV (C macro), 5
Py_GetExecPrefix (C function), 175
Py_GetExecPrefix (), 11

Py_GetPath (C function), 176
Py_GetPath (), 11,175,176
Py_GetPlatform (C function), 176
Py_GetPrefix (C function), 175
Py_GetPrefix (), 11
Py_GetProgramFullPath (C function), 176
Py_GetProgramFullPath (), 11
Py_GetProgramName (C function), 175
Py_GetPythonHome (C function), 178
Py_GetVersion (C function), 176
Py_HashRandomizationFlag (Cvar), 172
Py_IgnoreEnvironmentFlag (Cvar), 173
Py_INCREF (C function), 47

Py_IncRef (C function), 48

Py_INCREF (), 6

Py_Initialize (C function), 174
Py_Initialize (), 11,175,185
Py_InitializeEx (C function), 174
Py_InitializeFromConfig (C function), 206
Py_InspectFlag (Cvar), 173
Py_InteractiveFlag (Cvar), 173
Py_TIs (C function), 224

Py_IS_TYPE (C function), 225

Py_TIsFalse (C function), 225

Py_IsInitialized (C function), 174

Py_IsInitialized(), 11

Py_TIsNone (C function), 224

Py_IsolatedFlag (Cvar), 173

Py_IsTrue (C function), 225

Py_LeaveRecursiveCall (C function), 58

Py_LegacyWindowsFSEncodingFlag (Cvar), 173

Py_LegacyWindowsStdioFlag (Cvar), 173

Py_LIMITED_APTI (C macro), 13

Py_Main (C function), 41

PY_MAJOR_VERSION (C macro), 267

Py_MAX (C macro), 4

Py_MEMBER_SIZE (C macro), 5

PY_MICRO_VERSION (C macro), 267

Py_MIN (C macro), 4

PY_MINOR_VERSION (C macro), 267

Py_mod_create (C macro), 154

Py_mod_create.create_module (C function), 154

Py_mod_exec (C macro), 154

Py_mod_exec.exec_module (C function), 155

Py_NewInterpreter (C function), 185

Py_NewRef (C function), 47

Py_None (Cvar), 111

Py_NoSiteFlag (Cvar), 173

Py_NotImplemented (C var), 85

Py_NoUserSiteDirectory (Cvar), 173

Py_OptimizeFlag (Cvar), 173

Py_PreInitialize (C function), 196

Py_PreInitializeFromArgs (C function), 196

Py _PreInitializeFromBytesArgs (C function),
196

Py_PRINT_RAW, 151

Py_QuietFlag (Cvar), 173

Py_REFCNT (C function), 225

PY_RELEASE_LEVEL (C macro), 267

PY_RELEASE_SERIAL (C macro), 267

Py_ReprEnter (C function), 58

Py_ReprLeave (C function), 58

Py_RETURN_FALSE (C macro), 114

Py_RETURN_NONE (C macro), 111

Py_RETURN_NOTIMPLEMENTED (C macro), 85

Py_RETURN_TRUE (C macro), 114

Py_RunMain (C function), 209

Py_SET_REFCNT (C function), 225

Py_SET_SIZE (C function), 225

Py_SET_TYPE (C function), 225

Py_SetPath (C function), 176

Py_SetPath (), 176

Py_SetProgramName (C function), 175

Py_SetProgramName (), 11, 174176

Py_SetPythonHome (C function), 178

Py_SetStandardStreamkEncoding (C function),
175
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Py_single_input (C var), 44

Py_SIZE (C function), 225

Py_ssize_t (Ctype), 9

PY_SSIZE_T_MAX, 113

Py_STRINGIFY (C macro), 5

Py_TPFLAGS_BASE_EXC_SUBCLASS ([F] & 4 #),
244

Py_TPFLAGS_BASETYPE ([l % %), 242

Py_TPFLAGS_BYTES_SUBCLASS ([Fli % #), 244

Py_TPFLAGS_DEFAULT ([Fla& % %), 243

Py_TPFLAGS_DICT_SUBCLASS ([Ela % #), 244

Py_TPFLAGS_DISALLOW_INSTANTIATION ([E &
% %), 244

Py_TPFLAGS_HAVE_FINALIZE ([Fi& % %), 244

Py_TPFLAGS_HAVE_GC ([Fli % %), 243

Py TPFLAGS_HAVE_VECTORCALL ([Elz & #), 244

Py_TPFLAGS_HEAPTYPE ([FliZ % %), 242

Py_TPFLAGS_IMMUTABLETYPE ([Elz 4 ), 244

Py _TPFLAGS_LIST_ SUBCLASS ([Fli % ), 243

Py_TPFLAGS_LONG_SUBCLASS ([Fli % ), 243

Py_TPFLAGS_MAPPING ([Fla& % %), 245

Py_TPFLAGS_METHOD_DESCRIPTOR ([F] & 4 #),
243

Py_TPFLAGS_READY ([Flz % £0), 243

Py_TPFLAGS_READYING ([F)& 4 %), 243

Py_TPFLAGS_SEQUENCE ([Fla& 4 #), 245

Py_TPFLAGS_TUPLE_SUBCLASS ([Flz & #), 244

Py_TPFLAGS_TYPE_SUBCLASS ([Flz & %), 244

Py_TPFLAGS_UNICODE_SUBCLASS ([Flz % %), 244

Py_tracefunc (Ctype), 187

Py_True (Cvar), 114

Py_tss_NEEDS_INIT (C macro), 189

Py_tss_t (Ctype), 189

Py_TYPE (C function), 225

Py_UCS1 (Ctype), 120

Py_UCS2 (C type), 120

Py_UCS4 (Ctype), 120

Py_UNBLOCK_THREADS (C macro), 182

Py_UnbufferedStdioFlag (Cvar), 173

Py_UNICODE (C type), 120

Py_UNICODE_IS_HIGH_SURROGATE (C macro), 123

Py_UNICODE_IS_LOW_SURROGATE (C macro), 123

Py_UNICODE_IS_SURROGATE (C macro), 123

Py_UNICODE_ISALNUM (C function), 123

Py_UNICODE_ISALPHA (C function), 123

Py_UNICODE_ISDECIMAL (C function), 122

Py_UNICODE_ISDIGIT (C function), 122

Py_UNICODE_ISLINEBRERAK (C function), 122

Py_UNICODE_ISLOWER (C function), 122

Py_UNICODE_ISNUMERIC (C function), 123

Py_UNICODE_ISPRINTABLE (C function), 123

Py_UNICODE_ISSPACE (C function), 122

Py_UNICODE_ISTITLE (C function), 122

Py_UNICODE_ISUPPER (C function), 122

Py_UNICODE_JOIN_SURROGATES (C macro), 123

Py_UNICODE_TODECIMAL (C function), 123

Py_UNICODE_TODIGIT (C function), 123

Py_UNICODE_TOLOWER (C function), 123

Py_UNICODE_TONUMERIC (C function), 123

Py_UNICODE_TOTITLE (C function), 123

Py_UNICODE_TOUPPER (C function), 123

Py_UNREACHABLE (C macro), 4

Py_UNUSED (C macro), 5

Py_VaBuildvalue (C function), 79

PY_VECTORCALL_ARGUMENTS_OFFSET (C macro),
89

Py_VerboseFlag (Cvar), 174

PY_VERSION_HEX (C macro), 267

Py_VISIT (C function), 265

Py_XDECREF (C function), 48

Py_XDECREF (), 11

Py_XINCREF (C function), 47

Py_XNewRef (C function), 47

PyAIter_Check (C function), 99

PyAnySet_Check (C function), 146

PyAnySet_CheckExact (C function), 146

PyArg_Parse (C function), 77

PyArg_ParseTuple (C function), 77

PyArg_ParseTupleAndKeywords (C function), 77

PyArg_UnpackTuple (C function), 77

PyArg_ValidateKeywordArguments
tion), 77

PyArg_VaParse (C function), 77

PyArg_VaParseTupleAndKeywords (C function),
77

PyASCIIObject (C type), 120

PyAsyncMethods (C type), 259

PyAsyncMethods.am_aiter (C member), 259

PyAsyncMethods.am_anext (C member), 259

PyAsyncMethods.am_await (C member), 259

PyAsyncMethods.am_send (C member), 260

PyBool_Check (C function), 114

PyBool_FromLong (C function), 114

PyBUF_ANY_CONTIGUOUS (C macro), 103

PyBUF_C_CONTIGUOUS (C macro), 103

PyBUF_CONTIG (C macro), 103

PyBUF_CONTIG_RO (C macro), 103

PyBUF_F_CONTIGUOUS (C macro), 103

PyBUF_FORMAT (C macro), 102

PyBUF_FULL (C macro), 103

PyBUF_FULL_RO (C macro), 103

PyBUF_INDIRECT (C macro), 102

PyBUF_ND (C macro), 102

PyBUF_RECORDS (C macro), 103

PyBUF_RECORDS_RO (C macro), 103

PyBUF_SIMPLE (C macro), 102

PyBUF_STRIDED (C macro), 103

PyBUF_STRIDED_RO (C macro), 103

(C  func-
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PyBUF_STRIDES (C macro), 102
PyBUF_WRITABLE (C macro), 102
PyBuffer_ FillContiguousStrides
tion), 105
PyBuffer_FillInfo (C function), 105
PyBuffer_FromContiguous (C function), 105
PyBuffer_GetPointer (C function), 105
PyBuffer_IsContiguous (C function), 105
PyBuffer_Release (C function), 105
PyBuffer_SizeFromFormat (C function), 105
PyBuffer_ToContiguous (C function), 105
PyBufferProcs, 100
PyBufferProcs (Ctype), 258
PyBufferProcs.bf_getbuffer (Cmember), 258
PyBufferProcs.bf_releasebuffer (Cmember),
259
PyByteArray_AS_STRING (C function), 119
PyByteArray_AsString (C function), 119
PyByteArray_Check (C function), 119
PyByteArray_CheckExact (C function), 119
PyByteArray_Concat (C function), 119
PyByteArray_FromObject (C function), 119
PyByteArray_FromStringAndSize (C function),
119
PyByteArray_GET_SIZE (C function), 119
PyByteArray_Resize (C function), 119
PyByteArray_Size (C function), 119
PyByteArray_Type (Cvar), 118
PyByteArrayObject (Ctype), 118
PyBytes_AS_STRING (C function), 118
PyBytes_AsString (C function), 118
PyBytes_AsStringAndSize (C function), 118
PyBytes_Check (C function), 117
PyBytes_CheckExact (C function), 117
PyBytes_Concat (C function), 118
PyBytes_ConcatAndDel (C function), 118
PyBytes_FromFormat (C function), 117
PyBytes_FromFormatV (C function), 117
PyBytes_FromObject (C function), 117
PyBytes_FromString (C function), 117
PyBytes_FromStringAndSize (C function), 117
PyBytes_GET_SIZE (C function), 118
PyBytes_Size (C function), 117
PyBytes_Type (Cvar), 117
PyBytesObject (Ctype), 117
PyCallable_Check (C function), 93
PyCallIter_Check (C function), 158
PyCallIter_New (C function), 158
PyCallIter_Type (Cvar), 158
PyCapsule (C type), 162
PyCapsule_CheckExact (C function), 162
PyCapsule_Destructor (Ctype), 162
PyCapsule_GetContext (C function), 163
PyCapsule_GetDestructor (C function), 163

(C  func-

PyCapsule_GetName (C function), 163
PyCapsule_GetPointer (C function), 163
PyCapsule_TImport (C function), 163
PyCapsule_IsValid (C function), 163
PyCapsule_New (C function), 162
PyCapsule_SetContext (C function), 163
PyCapsule_SetDestructor (C function), 163
PyCapsule_SetName (C function), 163
PyCapsule_SetPointer (C function), 163
PyCell_Check (C function), 149
PyCell_GET (C function), 149
PyCell_Get (C function), 149
PyCell_New (C function), 149
PyCell_SET (C function), 149
PyCell_Set (C function), 149
PyCell_Type (Cvar), 149
PyCellObject (Ctype), 149
PyCFunction (C type), 226
PyCFunctionWithKeywords (C type), 226
PyCMethod (C type), 226
PyCode_Addr2Line (C function), 150
PyCode_Check (C function), 149
PyCode_GetNumFree (C function), 149
PyCode_New (C function), 149
PyCode_NewEmpty (C function), 150
PyCode_NewWithPosOnlyArgs (C function), 149
PyCode_Type (Cvar), 149
PyCodec_BackslashReplaceErrors
tion), 83
PyCodec_Decode (C function), 82
PyCodec_Decoder (C function), 82
PyCodec_Encode (C function), 82
PyCodec_Encoder (C function), 82
PyCodec_IgnoreErrors (C function), 83
PyCodec_IncrementalDecoder (C function), 82
PyCodec_IncrementalEncoder (C function), 82
PyCodec_KnownEncoding (C function), 82
PyCodec_LookupError (C function), 83
PyCodec_NameReplaceErrors (C function), 83
PyCodec_Register (C function), 82
PyCodec_RegisterError (C function), 83
PyCodec_ReplaceErrors (C function), 83
PyCodec_StreamReader (C function), 82
PyCodec_StreamWriter (C function), 82
PyCodec_StrictErrors (C function), 83
PyCodec_Unregister (C function), 82
PyCodec_XMLCharRefReplaceErrors (C func-
tion), 83
PyCodeObject (C type), 149
PyCompactUnicodeObject (C type), 120
PyCompilerFlags (C struct), 44
PyCompilerFlags.cf_feature_version (C
member), 44
PyCompilerFlags.cf_flags (C member), 44

(C  func-
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PyComplex_AsCComplex (C function), 116
PyComplex_Check (C function), 116
PyComplex_CheckExact (C function), 116
PyComplex_FromCComplex (C function), 116
PyComplex_FromDoubles (C function), 116
PyComplex_ImagAsDouble (C function), 116
PyComplex_RealAsDouble (C function), 116
PyComplex_Type (Cvar), 116
PyComplexObject (Ctype), 116
PyConfig (C type), 197
PyConfig.argv (C member), 198
PyConfig.base_exec_prefix (C member), 198
PyConfig.base_executable (C member), 198
PyConfig.base_prefix (C member), 198
PyConfig.buffered_stdio (Cmember), 198
PyConfig.bytes_warning (C member), 199
PyConfig.check_hash_pycs_mode (C member),
199
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
200
PyConfig.
PyConfig.
PyConfig.
PyConfig.

configure_c_stdio (C member), 199
dev_mode (C member), 199

dump_refs (C member), 199
exec_prefix (Cmember), 199
executable (C member), 200
faulthandler (C member), 200
filesystem_encoding (C member),

filesystem_errors (C member), 200
hash_seed (C member), 200
home (C member), 201
import_time (C member), 201
PyConfig.inspect (C member), 201
PyConfig.install_signal_handlers (C mem-
ber), 201
PyConfig.interactive (C member), 201
PyConfig.isolated (C member), 201
PyConfig.legacy_windows_stdio (C member),
201
PyConfig.malloc_stats (C member), 201
PyConfig.module_search_paths (C member),
202
PyConfig.module_search_paths_set (C mem-
ber), 202
PyConfig.optimization_level (Cmember), 202
PyConfig.orig_argv (C member), 202
PyConfig.parse_argv (C member), 202

PyConfig.parser_debug (C member), 203
PyConfig.pathconfig _warnings (C member),
203

PyConfig.platlibdir (C member), 202
PyConfig.prefix (C member), 203
PyConfig.program_name (C member), 203
PyConfig.pycache_prefix (Cmember), 203
PyConfig.PyConfig_Clear (C function), 197

PyConfig.PyConfig_ InitIsolatedConfig (C
function), 197
PyConfig.PyConfig_InitPythonConfig (C
function), 197
PyConfig.PyConfig Read (C function), 197
PyConfig.PyConfig_SetArgv (C function), 197
PyConfig.PyConfig_SetBytesArgv (C func-
tion), 197
PyConfig.PyConfig_SetBytesString (C func-
tion), 197
PyConfig.PyConfig_SetString (C function), 197
PyConfig.PyConfig_ SetWideStringList (C
function), 197
PyConfig.pythonpath_env (Cmember), 202
PyConfig.quiet (C member), 203
PyConfig.run_command (C member), 204
PyConfig.run_filename (C member), 204
PyConfig.run_module (C member), 204
PyConfig.show_ref_count (C member), 204
PyConfig.site_import (C member), 204
PyConfig.skip_source_first_line (C mem-
ber), 204
PyConfig.stdio_encoding (C member), 204
PyConfig.stdio_errors (C member), 204
PyConfig.tracemalloc (C member), 205
PyConfig.use_environment (C member), 205
PyConfig.use_hash_seed (C member), 200
PyConfig.user_site_directory (C member),
205
PyConfig.verbose (C member), 205
PyConfig.warn_default_encoding (Cmember),
199
PyConfig.warnoptions (C member), 205
PyConfig.write_bytecode (C member), 206
PyConfig.xoptions (C member), 206
PyContext (Ctype), 165
PyContext_CheckExact (C function), 165
PyContext_Copy (C function), 165
PyContext_CopyCurrent (C function), 165
PyContext_Enter (C function), 165
PyContext_Exit (C function), 165
PyContext_New (C function), 165
PyContext_Type (C var), 165
PyContextToken (C type), 165
PyContextToken_CheckExact (C function), 165
PyContextToken_Type (Cvar), 165
PyContextVar (Ctype), 165
PyContextVar_CheckExact (C function), 165
PyContextVar_Get (C function), 166
PyContextVar_New (C function), 166
PyContextVar_Reset (C function), 166
PyContextVar_Set (C function), 166
PyContextVar_Type (Cvar), 165
PyCoro_CheckExact (C function), 164
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PyCoro_New (C function), 164
PyCoro_Type (Cvar), 164
PyCoroObject (Ctype), 164
PyDate_Check (C function), 166
PyDate_CheckExact (C function), 166
PyDate_FromDate (C function), 167
PyDate_FromTimestamp (C function), 169
PyDateTime_Check (C function), 166
PyDateTime_CheckExact (C function), 166
PyDateTime_DATE_GET_FOLD (C function), 168
PyDateTime_DATE_GET_HOUR (C function), 168
PyDateTime_DATE_GET_MICROSECOND (C func-
tion), 168
PyDateTime_DATE_GET_MINUTE (C function), 168
PyDateTime_DATE_GET_SECOND (C function), 168
PyDateTime_DATE_GET_TZINFO (C function), 168
PyDateTime_DELTA_GET_DAYS (C function), 168
PyDateTime_DELTA_GET_MICROSECONDS (&
function), 169
PyDateTime_ DELTA_GET_SECONDS (C function),

169
PyDateTime_FromDateAndTime (C function), 167
PyDateTime_FromDateAndTimeAndFold (e

function), 167
PyDateTime_FromTimestamp (C function), 169
PyDateTime_GET_DAY (C function), 168
PyDateTime_GET_MONTH (C function), 168
PyDateTime_GET_YEAR (C function), 168
PyDateTime_TIME_GET_FOLD (C function), 168
PyDateTime_TIME_GET_HOUR (C function), 168
PyDateTime_TIME_GET_MICROSECOND (C func-

tion), 168
PyDateTime_TIME_GET_MINUTE (C function), 168
PyDateTime_TIME_GET_SECOND (C function), 168
PyDateTime_TIME_GET_TZINFO (C function), 168
PyDateTime_TimeZone_UTC (C var), 166
PyDelta_Check (C function), 167
PyDelta_CheckExact (C function), 167
PyDelta_FromDSU (C function), 167
PyDescr_IsData (C function), 159
PyDescr_NewClassMethod (C function), 159
PyDescr_NewGetSet (C function), 159
PyDescr_NewMember (C function), 159
PyDescr_NewMethod (C function), 159
PyDescr_NewWrapper (C function), 159
PyDict_Check (C function), 143
PyDict_CheckExact (C function), 143
PyDict_Clear (C function), 143
PyDict_Contains (C function), 143
PyDict_Copy (C function), 143
PyDict_DelItem (C function), 143
PyDict_DelItemString (C function), 143
PyDict_GetItem (C function), 143
PyDict_GetItemString (C function), 144

PyDict_GetItemWithError (C function), 143
PyDict_TItems (C function), 144
PyDict_Keys (C function), 144
PyDict_Merge (C function), 145
PyDict_MergeFromSeq2 (C function), 145
PyDict_New (C function), 143
PyDict_Next (C function), 144
PyDict_SetDefault (C function), 144
PyDict_SetItem (C function), 143
PyDict_SetItemString (C function), 143
PyDict_Size (C function), 144
PyDict_Type (Cvar), 143
PyDict_Update (C function), 145
PyDict_Values (C function), 144
PyDictObject (Ctype), 143
PyDictProxy_New (C function), 143
PyDoc_STR (C macro), 5
PyDoc_STRVAR (C macro), 5
PyErr_BadArgument (C function), 50
PyErr_BadInternalCall (C function), 52
PyErr_CheckSignals (C function), 55
PyErr_Clear (C function), 49
PyErr_Clear(),9,11
PyErr_ExceptionMatches (C function), 53
PyErr_ExceptionMatches (), 11
PyErr_Fetch (C function), 53
PyErr_Format (C function), 50
PyErr_FormatV (C function), 50
PyErr_GetExcInfo (C function), 54
PyErr_GivenExceptionMatches (C function), 53
PyErr_NewException (C function), 56
PyErr NewExceptionWithDoc (C function), 56
PyErr_NoMemory (C function), 50
PyErr_NormalizeException (C function), 54
PyErr_Occurred (C function), 53
PyErr_Occurred(),9
PyErr_Print (C function), 50
PyErr_PrintEx (C function), 49
PyErr_ResourceWarning (C function), 53
PyErr_Restore (C function), 54
PyErr_SetExcFromWindowsErr (C function), 51
PyErr_SetExcFromWindowsErrWithFilename
(C function), 51

PyErr_SetExcFromWindowsErrWithFilenameObject

(C function), 51

PyErr_SetExcFromWindowsErrWithFilenameObjects

(C function), 51
PyErr_SetExcInfo (C function), 54
PyErr_SetFromErrno (C function), 50
PyErr_SetFromErrnoWithFilename (C func-
tion), 51
PyErr_SetFromErrnoWithFilenameObject (C
function), 51
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PyErr_SetFromErrnoWithFilenameObjects
(C function), 51
PyErr_SetFromWindowsErr (C function), 51
PyErr_SetFromWindowsErrWithFilename (C
function), 51
PyErr_SetImportError (C function), 52
PyErr_SetImportErrorSubclass (C function),
52
PyErr_SetInterrupt (C function), 55
PyErr_SetInterruptEx (C function), 55
PyErr_SetNone (C function), 50
PyErr_SetObject (C function), 50
PyErr_SetString (C function), 50
PyErr_SetString(),9
PyErr_SyntaxLocation (C function), 52
PyErr_SyntaxLocationEx (C function), 52
PyErr_SyntaxLocationObject (C function), 52
PyErr_WarnEx (C function), 52
PyErr_WarnExplicit (C function), 53
PyErr_WarnExplicitObject (C function), 52
PyErr_WarnFormat (C function), 53
PyErr_WriteUnraisable (C function), 50
PyEval_AcquireLock (C function), 184
PyEval_AcquireThread (C function), 184
PyEval_AcquireThread (), 180
PyEval_EvalCode (C function), 44
PyEval_EvalCodeEx (C function), 44
PyEval_EvalFrame (C function), 44
PyEval_EvalFrameEx (C function), 44
PyEval_GetBuiltins (C function), 81
PyEval_GetFrame (C function), 81
PyEval_GetFuncDesc (C function), 82
PyEval_GetFuncName (C function), 81
PyEval_GetGlobals (C function), 81
PyEval_GetLocals (C function), 81
PyEval_InitThreads (C function), 180
PyEval_InitThreads (), 174
PyEval_MergeCompilerFlags (C function), 44
PyEval_ReleaseLock (C function), 184
PyEval_ReleaseThread (C function), 184
PyEval_ReleaseThread (), 180
PyEval_RestoreThread (C function), 180
PyEval_RestoreThread(), 179, 180
PyEval_SaveThread (C function), 180
PyEval_SaveThread (), 179, 180
PyEval_SetProfile (C function), 188
PyEval_SetTrace (C function), 188
PyEval_ThreadsInitialized (C function), 180
PyExc_ArithmeticError, 59
PyExc_AssertionError, 59
PyExc_AttributeError, 59
PyExc_BaseException, 59
PyExc_BlockingIOError, 59
PyExc_BrokenPipeError, 59

PyExc_BufferError, 59
PyExc_BytesWarning, 60
PyExc_ChildProcessError, 59
PyExc_ConnectionAbortedError, 59
PyExc_ConnectionError, 59
PyExc_ConnectionRefusedError, 59
PyExc_ConnectionResetError, 59
PyExc_DeprecationWarning, 60
PyExc_EnvironmentError, 60
PyExc_EOFError, 59
PyExc_Exception, 59
PyExc_FileExistsError, 59
PyExc_FileNotFoundError, 59
PyExc_FloatingPointError, 59
PyExc_FutureWarning, 60
PyExc_GeneratorExit, 59
PyExc_ImportError, 59
PyExc_ImportWarning, 60
PyExc_IndentationError, 59
PyExc_IndexError, 59
PyExc_InterruptedError, 59
PyExc_IOError, 60
PyExc_IsADirectoryError, 59
PyExc_KeyboardInterrupt, 59
PyExc_KeyError, 59
PyExc_LookupError, 59
PyExc_MemoryError, 59
PyExc_ModuleNotFoundError, 59
PyExc_NameError, 59
PyExc_NotADirectoryError, 59
PyExc_NotImplementedError, 59
PyExc_OSError, 59
PyExc_OverflowError, 59
PyExc_PendingDeprecationWarning, 60
PyExc_PermissionError, 59
PyExc_ProcessLookupError, 59
PyExc_RecursionError, 59
PyExc_ReferenceError, 59
PyExc_ResourceWarning, 60
PyExc_RuntimeError, 59
PyExc_RuntimeWarning, 60
PyExc_StopAsynclteration, 59
PyExc_StopIteration, 59
PyExc_SyntaxError, 59
PyExc_SyntaxWarning, 60
PyExc_SystemError, 59
PyExc_SystemExit, 59
PyExc_TabError, 59
PyExc_TimeoutError, 59
PyExc_TypeError, 59
PyExc_UnboundLocalError, 59
PyExc_UnicodeDecodeError, 59
PyExc_UnicodeEncodeError, 59
PyExc_UnicodeError, 59
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PyExc_UnicodeTranslateError, 59
PyExc_UnicodeWarning, 60
PyExc_UserWarning, 60
PyExc_ValueError, 59

PyExc_Warning, 60
PyExc_WindowsError, 60
PyExc_ZeroDivisionError, 59
PyException_GetCause (C function), 56
PyException_GetContext (C function), 56
PyException_GetTraceback (C function), 56
PyException_SetCause (C function), 56
PyException_SetContext (C function), 56
PyException_SetTraceback (C function), 56
PyFile_FromFd (C function), 150
PyFile_GetLine (C function), 150
PyFile_SetOpenCodeHook (C function), 150
PyFile_WriteObject (C function), 151
PyFile_WriteString (C function), 151
PyFloat_AS_DOUBLE (C function), 115
PyFloat_AsDouble (C function), 115
PyFloat_Check (C function), 114
PyFloat_CheckExact (C function), 114
PyFloat_FromDouble (C function), 114
PyFloat_FromString (C function), 114
PyFloat_GetInfo (C function), 115
PyFloat_GetMax (C function), 115
PyFloat_GetMin (C function), 115
PyFloat_Type (Cvar), 114
PyFloatObject (Ctype), 114
PyFrame_GetBack (C function), 81
PyFrame_GetCode (C function), 81
PyFrame_GetLineNumber (C function), 81
PyFrameObject (Ctype), 44
PyFrozenSet_Check (C function), 145
PyFrozenSet_CheckExact (C function), 146
PyFrozenSet_New (C function), 146
PyFrozenSet_Type (Cvar), 145
PyFunction_Check (C function), 147
PyFunction_GetAnnotations (C function), 147
PyFunction_GetClosure (C function), 147
PyFunction_GetCode (C function), 147
PyFunction_GetDefaults (C function), 147
PyFunction_GetGlobals (C function), 147
PyFunction_GetModule (C function), 147
PyFunction_New (C function), 147
PyFunction_NewWithQualName (C function), 147
PyFunction_SetAnnotations (C function), 148
PyFunction_SetClosure (C function), 147
PyFunction_SetDefaults (C function), 147
PyFunction_Type (Cvar), 147
PyFunctionObject (Ctype), 147
PyGC_Collect (C function), 266
PyGC_Disable (C function), 266
PyGC_Enable (C function), 266

PyGC_TIsEnabled (C function), 266
PyGen_Check (C function), 164
PyGen_CheckExact (C function), 164
PyGen_New (C function), 164
PyGen_NewWithQualName (C function), 164
PyGen_Type (Cvar), 164
PyGenObject (C type), 164
PyGetSetDef (C type), 229
PyGILState_Check (C function), 181
PyGILState_Ensure (C function), 181
PyGILState_GetThisThreadState (C function),
181
PyGILState_Release (C function), 181
PyImport_AddModule (C function), 69
PyImport_AddModuleObject (C function), 69
PyImport_AppendInittab (C function), 71
PyImport_ExecCodeModule (C function), 69
PyImport_ExecCodeModuleEx (C function), 69
PyImport_ExecCodeModuleObject (C function),
69
PyImport_ExecCodeModuleWithPathnames (C
function), 69
PyImport_ExtendInittab (C function), 71
PyImport_FrozenModules (C var), 70
PyImport_GetImporter (C function), 70
PyImport_GetMagicNumber (C function), 70
PyImport_GetMagicTag (C function), 70
PyImport_GetModule (C function), 70
PyImport_GetModuleDict (C function), 70
PyImport_Import (C function), 68
PyImport_ImportFrozenModule (C function), 70
PyImport_ ImportFrozenModuleObject (c
function), 70
PyImport_ImportModule (C function), 68
PyImport_ImportModuleEx (C function), 68
PyImport_ImportModuleLevel (C function), 68
PyImport_ImportModuleLevelObject (C func-
tion), 68
PyImport_ImportModuleNoBlock (C function),
68
PyImport_ReloadModule (C function), 69
PyIndex_Check (C function), 96
PyInstanceMethod_Check (C function), 148
PyInstanceMethod_Function (C function), 148
PyInstanceMethod_GET_FUNCTION (C function),
148
PyInstanceMethod_New (C function), 148
PyInstanceMethod_ Type (Cvar), 148
PyInterpreterState (Ctype), 180
PyInterpreterState_Clear (C function), 182
PyInterpreterState_Delete (C function), 182
PyInterpreterState_Get (C function), 183
PyInterpreterState_GetDict (C function), 183
PyInterpreterState_GetID (C function), 183
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PyInterpreterState_Head (C function), 188
PyInterpreterState_Main (C function), 188
PyInterpreterState_New (C function), 182
PyInterpreterState_Next (C function), 188
PyInterpreterState_ThreadHead (C function),
188
PyIter_Check (C function), 99
PyIter_Next (C function), 99
PyIter_Send (C function), 99
PyList_Append (C function), 142
PyList_AsTuple (C function), 142
PyList_Check (C function), 141
PyList_CheckExact (C function), 141
PyList_GET_ITEM (C function), 142
PyList_GET_SIZE (C function), 141
PyList_GetItem (C function), 141
PyList_GetItem(), 8
PyList_GetSlice (C function), 142
PyList_Insert (C function), 142
PyList_New (C function), 141
PyList_Reverse (C function), 142
PyList_SET_ITEM (C function), 142
PyList_SetItem (C function), 142
PyList_SetItem(),7
PyList_SetSlice (C function), 142
PyList_Size (C function), 141
PyList_Sort (C function), 142
PyList_Type (Cvar), 141
PyListObject (Ctype), 141
PyLong_AsDouble (C function), 113
PyLong_AsLong (C function), 112
PyLong_AsLongAndOverflow (C function), 112
PyLong_AsLongLong (C function), 112
PyLong_AsLongLongAndOverflow (C function),
112
PyLong_AsSize_t (C function), 113
PyLong_AsSsize_t (C function), 113
PyLong_AsUnsignedLong (C function), 113
PyLong_AsUnsignedLongLong (C function), 113
PyLong_AsUnsignedLongLongMask (C function),
113
PyLong_AsUnsignedLongMask (C function), 113
PyLong_AsVoidPtr (C function), 114
PyLong_Check (C function), 111
PyLong_CheckExact (C function), 111
PyLong_FromDouble (C function), 112
PyLong_FromLong (C function), 111
PyLong_FromLongLong (C function), 111
PyLong_FromSize_t (C function), 111
PyLong_FromSsize_t (C function), 111
PyLong_FromString (C function), 112
PyLong_FromUnicodeObject (C function), 112
PyLong_FromUnsignedLong (C function), 111
PyLong_FromUnsignedLongLong (C function), 111

PyLong_FromVoidPtr (C function), 112
PyLong_Type (Cvar), 111
PyLongObject (Ctype), 111
PyMapping_Check (C function), 98
PyMapping_DelItem (C function), 98
PyMapping_DelItemString (C function), 98
PyMapping_GetItemString (C function), 98
PyMapping_HasKey (C function), 98
PyMapping_HasKeyString (C function), 98
PyMapping_TItems (C function), 99
PyMapping_Keys (C function), 98
PyMapping_Length (C function), 98
PyMapping_SetItemString (C function), 98
PyMapping_Size (C function), 98
PyMapping_Values (C function), 98
PyMappingMethods (C type), 257
PyMappingMethods.mp_ass_subscript c
member), 257
PyMappingMethods.mp_length (C member), 257
PyMappingMethods.mp_subscript (C member),
257
PyMarshal_ReadLastObjectFromFile (C func-
tion), 72
PyMarshal_ReadLongFromFile (C function), 71
PyMarshal_ReadObjectFromFile (C function),
72
PyMarshal_ReadObjectFromString (C func-
tion), 72
PyMarshal_ReadShortFromFile (C function), 72
PyMarshal_WriteLongToFile (C function), 71
PyMarshal WriteObjectToFile (C function), 71
PyMarshal WriteObjectToString (C function),
71
PyMem_Calloc (C function), 215
PyMem_Del (C function), 216
PyMem_Free (C function), 215
PyMem_GetAllocator (C function), 218
PyMem_Malloc (C function), 215
PyMem_New (C function), 216
PyMem_RawCalloc (C function), 214
PyMem_RawFree (C function), 215
PyMem_RawMalloc (C function), 214
PyMem_RawRealloc (C function), 214
PyMem_Realloc (C function), 215
PyMem_Resize (C function), 216
PyMem_SetAllocator (C function), 218
PyMem_SetupDebugHooks (C function), 219
PyMemAllocatorDomain (Ctype), 218
PyMemAllocatorDomain.PYMEM_DOMAIN_MEM
(C macro), 218
PyMemAllocatorDomain.PYMEM DOMAIN_OBJ
(C macro), 218
PyMemAllocatorDomain.PYMEM DOMAIN_RAW
(C macro), 218
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PyMemAllocatorEx (C type), 217
PyMember_GetOne (C function), 229
PyMember_SetOne (C function), 229
PyMemberDef (C type), 228
PyMemoryView_Check (C function), 161
PyMemoryView_FromBuffer (C function), 161
PyMemoryView_FromMemory (C function), 161
PyMemoryView_FromObject (C function), 161
PyMemoryView_GET_BASE (C function), 161
PyMemoryView_GET_BUFFER (C function), 161
PyMemoryView_GetContiguous (C function), 161
PyMethod_Check (C function), 148
PyMethod_Function (C function), 148
PyMethod_GET_FUNCTION (C function), 148
PyMethod_GET_SELF (C function), 148
PyMethod_New (C function), 148
PyMethod_Self (C function), 148
PyMethod_Type (Cvar), 148

PyMethodDef (C type), 226

PyMethodDef .ml_doc (C member), 227
PyMethodDef .ml_flags (C member), 226
PyMethodDef .ml_meth (C member), 226
PyMethodDef .ml_name (C member), 226
PyModule_AddFunctions (C function), 155
PyModule_AddIntConstant (C function), 157
PyModule_AddIntMacro (C function), 157
PyModule_AddObject (C function), 156
PyModule_AddObjectRef (C function), 156
PyModule_AddStringConstant (C function), 157
PyModule_AddStringMacro (C function), 157
PyModule_AddType (C function), 157
PyModule_Check (C function), 151
PyModule_CheckExact (C function), 151
PyModule_Create (C function), 153
PyModule_Create?2 (C function), 153
PyModule_ExecDef (C function), 155
PyModule_FromDefAndSpec (C function), 155
PyModule_FromDefAndSpec?2 (C function), 155
PyModule_GetDef (C function), 152
PyModule_GetDict (C function), 151
PyModule_GetFilename (C function), 152
PyModule_GetFilenameObject (C function), 152
PyModule_GetName (C function), 152
PyModule_GetNameObject (C function), 151
PyModule_GetState (C function), 152
PyModule_New (C function), 151
PyModule_NewObject (C function), 151
PyModule_SetDocString (C function), 155
PyModule_Type (Cvar), 151

PyModuleDef (C type), 152
PyModuleDef_Init (C function), 154
PyModuleDef_Slot (Ctype), 154
PyModuleDef_Slot.slot (C member), 154
PyModuleDef_Slot.value (Cmember), 154

PyModuleDef .m_base (C member), 152
PyModuleDef .m_clear (C member), 153
PyModuleDef .m_doc (C member), 152
PyModuleDef .m_free (C member), 153
PyModuleDef .m_methods (C member), 152
PyModuleDef .m_name (C member), 152
PyModuleDef .m_size (C member), 152
PyModuleDef .m_slots (C member), 153
PyModuleDef.m_slots.m_reload (C member),
153
PyModuleDef .m_traverse (C member), 153
PyNumber_Absolute (C function), 94
PyNumber_Add (C function), 93
PyNumber_And (C function), 94
PyNumber_ AsSsize_t (C function), 96
PyNumber_Check (C function), 93
PyNumber_Divmod (C function), 94
PyNumber_Float (C function), 95
PyNumber_FloorDivide (C function), 93
PyNumber_Index (C function), 95
PyNumber_InPlaceAdd (C function), 94
PyNumber_InPlaceAnd (C function), 95
PyNumber_InPlaceFloorDivide (C function), 95
PyNumber_InPlaceLshift (C function), 95
PyNumber_InPlaceMatrixMultiply (C func-
tion), 95
PyNumber_InPlaceMultiply (C function), 95
PyNumber_InPlaceOr (C function), 95
PyNumber_InPlacePower (C function), 95
PyNumber_InPlaceRemainder (C function), 95
PyNumber_InPlaceRshift (C function), 95
PyNumber_InPlaceSubtract (C function), 94
PyNumber_InPlaceTrueDivide (C function), 95
PyNumber_InPlaceXor (C function), 95
PyNumber_Invert (C function), 94
PyNumber_Long (C function), 95
PyNumber_Lshift (C function), 94
PyNumber_MatrixMultiply (C function), 93
PyNumber_Multiply (C function), 93
PyNumber_Negative (C function), 94
PyNumber_Or (C function), 94
PyNumber_Positive (C function), 94
PyNumber_Power (C function), 94
PyNumber_Remainder (C function), 94
PyNumber_Rshift (C function), 94
PyNumber_Subtract (C function), 93
PyNumber_ToBase (C function), 96
PyNumber_TrueDivide (C function), 94
PyNumber_Xor (C function), 94
PyNumberMethods (C type), 255
PyNumberMethods.nb_absolute (Cmember), 256
PyNumberMethods .nb_add (C member), 256
PyNumberMethods.nb_and (C member), 256
PyNumberMethods .nb_bool (C member), 256
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PyNumberMethods
PyNumberMethods
PyNumberMethods
ber), 257
PyNumberMethods
PyNumberMethods

.nb_divmod (C member), 256
.nb_float (C member), 256
.nb_floor_divide (C mem-

.nb_index (C member), 257
.nb_inplace_add (Cmember),

256
PyNumberMethods
256
PyNumberMethods.nb_inplace_floor_divide
(C member), 257
PyNumberMethods.nb_inplace_lshift
member), 256

.nb_inplace_and (Cmember),

(@

PyObject_AsWriteBuffer (C function), 106
PyObject_Bytes (C function), 87
PyObject_Call (C function), 91
PyObject_CallFunction (C function), 91
PyObject_CallFunctionObjArgs (C function),
92
PyObject_CallMethod (C function), 92
PyObject_CallMethodNoArgs (C function), 92
PyObject_CallMethodObjArgs (C function), 92
PyObject_CallMethodOneArqg (C function), 92
PyObject_CallNoArgs (C function), 91
PyObject_CallObject (C function), 91
PyObject_Calloc (C function), 216

PyNumberMethods.nb_inplace_matrix_multipRPyObject_CallOneArg (C function), 91

(C member), 257
PyNumberMethods.nb_inplace_multiply (C
member), 256
PyNumberMethods.nb_inplace_or (C member),
257
PyNumberMethods.nb_inplace_power (C mem-
ber), 256
PyNumberMethods.nb_inplace_remainder (C
member), 256
PyNumberMethods.nb_inplace_rshift
member), 256
PyNumberMethods.nb_inplace_subtract
member), 256
PyNumberMethods.nb_inplace_true_divide
(C member), 257
PyNumberMethods.nb_inplace_xor (Cmember),

(c

(C

256
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods

PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
256
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
257

PyNumberMethods.

.nb_int (C member), 256
.nb_invert (C member), 256
.nb_1shift (C member), 256
.nb_matrix_multiply
member), 257

.nb_multiply (Cmember), 256
.nb_negative (C member), 256
.nb_or (C member), 256
.nb_positive (Cmember), 256
.nb_power (C member), 256
.nb_remainder (C member),

(C

.nb_reserved (C member), 256
.nb_rshift (C member), 256

.nb_subtract (C member), 256
.nb_true_divide (Cmember),

nb_xor (C member), 256

PyObject (C type), 224
PyObject_AsCharBuffer (C function), 106
PyObject_ASCII (C function), 87
PyObject_AsFileDescriptor (C function), 150
PyObject_AsReadBuffer (C function), 106

PyObject_CheckBuffer (C function), 105
PyObject_CheckReadBuffer (C function), 106
PyObject_ClearWeakRefs (C function), 162
PyObject_Del (C function), 223
PyObject_DelAttr (C function), 86
PyObject_DelAttrString (C function), 86
PyObject_DelItem (C function), 88
PyObject_Dir (C function), 88
PyObject_Format (C function), 87
PyObject_Free (C function), 217
PyObject_GC_Del (C function), 265
PyObject_GC_IsFinalized (C function), 265
PyObject_GC_IsTracked (C function), 265
PyObject_GC_New (C function), 264
PyObject_GC_NewVar (C function), 264
PyObject_GC_Resize (C function), 264
PyObject_GC_Track (C function), 264
PyObject_GC_UnTrack (C function), 265
PyObject_GenericGetAttr (C function), 86
PyObject_GenericGetDict (C function), 86
PyObject_GenericSetAttr (C function), 86
PyObject_GenericSetDict (C function), 86
PyObject_GetAIter (C function), 88
PyObject_GetArenaAllocator (C function), 221
PyObject_GetAttr (C function), 85
PyObject_GetAttrString (C function), 86
PyObject_GetBuffer (C function), 105
PyObject_GetItem (C function), 88
PyObject_GetIter (C function), 88
PyObject_HasAttr (C function), 85
PyObject_HasAttrString (C function), 85
PyObject_Hash (C function), 87
PyObject_HashNotImplemented (C function), 87
PyObject_HEAD (C macro), 224
PyObject_HEAD_INIT (C macro), 225
PyObject_Init (C function), 223
PyObject_InitVar (C function), 223
PyObject_IS_GC (C function), 265
PyObject_IsInstance (C function), 87
PyObject_IsSubclass (C function), 87
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PyObject_IsTrue (C function), 88
PyObject_Length (C function), 88
PyObject_LengthHint (C function), 88
PyObject_Malloc (C function), 216
PyObject_New (C function), 223
PyObject_NewVar (C function), 223
PyObject_Not (C function), 88
PyObject._ob_next (C member), 237
PyObject._ob_prev (C member), 237
PyObject_Print (C function), 85
PyObject_Realloc (C function), 216
PyObject_Repr (C function), 87
PyObject_RichCompare (C function), 86
PyObject_RichCompareBool (C function), 86
PyObject_SetArenaAllocator (C function), 221
PyObject_SetAttr (C function), 86
PyObject_SetAttrString (C function), 86
PyObject_SetItem (C function), 88
PyObject_Size (C function), 88
PyObject_Str (C function), 87
PyObject_Type (C function), 88
PyObject_TypeCheck (C function), 88
PyObject_VAR_HEAD (C macro), 224
PyObject_Vectorcall (C function), 92
PyObject_VectorcallDict (C function), 92
PyObject_VectorcallMethod (C function), 93
PyObjectArenalAllocator (Ctype), 220
PyObject.ob_refecnt (C member), 236
PyObject.ob_type (C member), 236
PyOS_AfterFork (C function), 64
PyOS_AfterFork_Child (C function), 64
PyOS_AfterFork_Parent (C function), 63
PyOS_BeforeFork (C function), 63
PyOS_CheckStack (C function), 64
PyOS_double_to_string (C function), 80
PyOS_FSPath (C function), 63
PyOS_getsig (C function), 64
PyOS_InputHook (Cvar), 42
PyOS_ReadlineFunctionPointer (Cvar), 42
PyOS_setsig (C function), 64
PyOS_snprintf (C function), 80
PyOS_stricmp (C function), 81
PyOS_string_to_double (C function), 80
PyOS_strnicmp (C function), 81
PyOS_vsnprintf (C function), 80
PyPreConfig (C type), 194
PyPreConfig.allocator (C member), 194
PyPreConfig.coerce_c_locale (C member), 194
PyPreConfig.coerce_c_locale_warn (C mem-
ber), 195
PyPreConfig.configure_locale (C member),
194
PyPreConfig.dev_mode (C member), 195
PyPreConfig.isolated (C member), 195

PyPreConfig.legacy_windows_fs_encoding
(C member), 195
PyPreConfig.parse_argv (C member), 195

PyPreConfig.PyPreConfig InitIsolatedConfig

(C function), 194

PyPreConfig.PyPreConfig_InitPythonConfig

(C function), 194
PyPreConfig.use_environment (Cmember), 195
PyPreConfig.utf8_mode (C member), 195
PyProperty_Type (Cvar), 159
PyRun_AnyFile (C function), 41
PyRun_AnyFileEx (C function), 41
PyRun_AnyFileExFlags (C function), 41
PyRun_AnyFileFlags (C function), 41
PyRun_File (C function), 43
PyRun_FileEx (C function), 43
PyRun_FileExFlags (C function), 43
PyRun_FileFlags (C function), 43
PyRun_InteractiveLoop (C function), 42
PyRun_InteractiveLoopFlags (C function), 42
PyRun_InteractiveOne (C function), 42
PyRun_InteractiveOneFlags (C function), 42
PyRun_SimpleFile (C function), 42
PyRun_SimpleFileEx (C function), 42
PyRun_SimpleFileExFlags (C function), 42
PyRun_SimpleString (C function), 42
PyRun_SimpleStringFlags (C function), 42
PyRun_String (C function), 43
PyRun_StringFlags (C function), 43
PySendResult (Ctype), 99
PySeqlter_Check (C function), 158
PySeqlter_New (C function), 158
PySeqlter_Type (Cvar), 158
PySequence_Check (C function), 96
PySequence_Concat (C function), 96
PySequence_Contains (C function), 97
PySequence_Count (C function), 97
PySequence_DelItem (C function), 97
PySequence_DelSlice (C function), 97
PySequence_Fast (C function), 97
PySequence_Fast_GET_ITEM (C function), 97
PySequence_Fast_GET_SIZE (C function), 97
PySequence_Fast_ITEMS (C function), 97
PySequence_GetItem (C function), 96
PySequence_GetItem(), 8
PySequence_GetSlice (C function), 96
PySequence_Index (C function), 97
PySequence_InPlaceConcat (C function), 96
PySequence_InPlaceRepeat (C function), 96
PySequence_ITEM (C function), 98
PySequence_Length (C function), 96
PySequence_List (C function), 97
PySequence_Repeat (C function), 96
PySequence_SetItem (C function), 97
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PySequence_SetSlice (C function), 97
PySequence_Size (C function), 96
PySequence_Tuple (C function), 97
PySequenceMethods (C type), 257
PySequenceMethods.sq _ass_item (C member),
258
PySequenceMethods.
PySequenceMethods.
258
PySequenceMethods.
member), 258
PySequenceMethods.
member), 258
PySequenceMethods.

sq_concat (C member), 257
sq_contains (C member),

sqg_inplace_concat (C
sqg_inplace_repeat (C

sq_item (C member), 257

PySequenceMethods.sq_length (Cmember), 257

PySequenceMethods.sq_repeat (Cmember), 257

PySet_Add (C function), 146

PySet_Check (C function), 145

PySet_CheckExact (C function), 146

PySet_Clear (C function), 146

PySet_Contains (C function), 146

PySet_Discard (C function), 146

PySet_GET_SIZE (C function), 146

PySet_New (C function), 146

PySet_Pop (C function), 146

PySet_Size (C function), 146

PySet_Type (Cvar), 145

PySetObject (Ctype), 145

PySignal_SetWakeupFd (C function), 55

PySlice_AdjustIndices (C function), 160

PySlice_Check (C function), 159

PySlice_GetIndices (C function), 159

PySlice_GetIndicesEx (C function), 159

PySlice_New (C function), 159

PySlice_Type (Cvar), 159

PySlice_Unpack (C function), 160

PyState_AddModule (C function), 158

PyState_FindModule (C function), 158

PyState_RemoveModule (C function), 158

PyStatus (C type), 193

PyStatus.err_msqg (C member), 193

PyStatus.exitcode (C member), 193

PyStatus. func (C member), 193

PyStatus.Py_ExitStatusException (C func-
tion), 193

PyStatus.PyStatus_Error (C function), 193

PyStatus.PyStatus_Exception (C function), 193

PyStatus.PyStatus_Exit (C function), 193

PyStatus.PyStatus_IsError (C function), 193

PyStatus.PyStatus_IsExit (C function), 193

PyStatus.PyStatus_NoMemory (C function), 193

PyStatus.PyStatus_0k (C function), 193

PyStructSequence_Desc (C type), 140

PyStructSequence_Field (Ctype), 140

PyStructSequence_GET_ITEM (C function), 141
PyStructSequence_GetItem (C function), 141
PyStructSequence_InitType (C function), 140
PyStructSequence_InitType2 (C function), 140
PyStructSequence_New (C function), 141
PyStructSequence_NewType (C function), 140
PyStructSequence_SET_ITEM (C function), 141
PyStructSequence_SetItem (C function), 141
PyStructSequence_UnnamedField (C var), 140
PySys_AddAuditHook (C function), 67
PySys_AddWarnOption (C function), 66
PySys_AddWarnOptionUnicode (C function), 66
PySys_AddXOption (C function), 66
PySys_Audit (C function), 67
PySys_FormatStderr (C function), 66
PySys_FormatStdout (C function), 66
PySys_GetObject (C function), 66
PySys_GetXOptions (C function), 67
PySys_ResetWarnOptions (C function), 66
PySys_SetArgv (C function), 177
PySys_SetArgv (), 174
PySys_SetArgvEx (C function), 177
PySys_SetArgvEx (), 11,174
PySys_SetObject (C function), 66
PySys_SetPath (C function), 66
PySys_WriteStderr (C function), 66
PySys_WriteStdout (C function), 66
Python 3000, 279
Python Enhancement Proposals

PEP 1,279

PEP 7,3,5

PEP 238,45,273

PEP 278,281

PEP 302,273,277

PEP 343,271

PEP 353,9

PEP 362,270,278

PEP 383,128,129

PEP 387,13

PEP 393,119, 127

PEP 411,279

PEP 420,273,278,279

PEP 432,210

PEP 442,254

PEP 443,274

PEP 451, 154,273

PEP 483,274

PEP 484,269,274, 281, 282

PEP 492,270,272

PEP 498,273

PEP 519,279

PEP 523,183

PEP 525,270

PEP 526,269, 282
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

528, 173, 201
529,129,173
538,208
539, 189
540,208
552,199
578, 67
585, 274
587, 191
590, 89
623,120
634,245
3116, 281
3119,87
3121, 152
3147,70

PEP 3151, 60

PEP 3155, 280
PYTHON*, 173
PYTHONCOERCECLOCALE, 208
PYTHONDEBUG, 172, 203
PYTHONDONTWRITEBYTECODE, 172, 206
PYTHONDUMPREF'S, 199, 237
PYTHONEXECUTABLE, 203
PYTHONFAULTHANDLER, 200
PYTHONHASHSEED, 173, 200
PYTHONHOME, 11, 173, 178, 201
Pythonic (Python JE#sH) ,279
PYTHONINSPECT, 173, 201
PYTHONIOENCODING, 175, 205
PYTHONLEGACYWINDOWSFSENCODING, 173, 195
PYTHONLEGACYWINDOWSSTDIO, 173, 201
PYTHONMALLOC, 214, 217, 219

PYTHONMALLOC" (f Ho:

' "PYTHONMALLOC=malloc", 220
PYTHONMALLOCSTATS, 202, 214
PYTHONNOUSERSITE, 173, 205
PYTHONOPTIMIZE, 173,202
PYTHONPATH, 11, 173,202
PYTHONPLATLIBDIR, 202
PYTHONPROFILEIMPORTTIME, 201
PYTHONPYCACHEPREFIX, 203
PYTHONTRACEMALLOC, 205
PYTHONUNBUFFERED, 174, 198
PYTHONUTFS, 195, 208
PYTHONVERBOSE, 174, 205
PYTHONWARNINGS, 205
PyThread_create_key (C function), 190
PyThread_delete_key (C function), 190
PyThread_delete_key_value (C function), 190
PyThread_get_key_value (C function), 190
PyThread_ReInitTLS (C function), 190
PyThread_set_key_value (C function), 190
PyThread_tss_alloc (C function), 189

PyThread_tss_create (C function), 189
PyThread_tss_delete (C function), 189
PyThread_tss_free (C function), 189
PyThread_tss_get (C function), 190
PyThread_tss_is_created (C function), 189
PyThread_tss_set (C function), 189
PyThreadState, 178
PyThreadState (C type), 180
PyThreadState_Clear (C function), 182
PyThreadState_Delete (C function), 182
PyThreadState_DeleteCurrent (C function), 182
PyThreadState_Get (C function), 180
PyThreadState_GetDict (C function), 183
PyThreadState_GetFrame (C function), 182
PyThreadState_GetID (C function), 182
PyThreadState_GetInterpreter (C function),
183
PyThreadState_New (C function), 182
PyThreadState_Next (C function), 188
PyThreadState_SetAsyncExc (C function), 183
PyThreadState_Swap (C function), 181
PyTime_Check (C function), 166
PyTime_CheckExact (C function), 167
PyTime_FromTime (C function), 167
PyTime_FromTimeAndFold (C function), 167
PyTimeZone_FromOffset (C function), 167
PyTimeZone_FromOffsetAndName (C function),
167
PyTrace_C_CALL (Cvar), 187
PyTrace_C_EXCEPTION (C var), 187
PyTrace_C_RETURN (C var), 187
PyTrace_CALL (Cvar), 187
PyTrace_EXCEPTION (C var), 187
PyTrace_LINE (Cvar), 187
PyTrace_OPCODE (C var), 187
PyTrace_RETURN (C var), 187
PyTraceMalloc_Track (C function), 221
PyTraceMalloc_Untrack (C function), 221
PyTuple_Check (C function), 139
PyTuple_CheckExact (C function), 139
PyTuple_GET_ITEM (C function), 139
PyTuple_GET_SIZE (C function), 139
PyTuple_GetItem (C function), 139
PyTuple_GetSlice (C function), 139
PyTuple_New (C function), 139
PyTuple_Pack (C function), 139
PyTuple_SET_ITEM (C function), 139
PyTuple_SetItem (C function), 139
PyTuple_SetItem(),7
PyTuple_Size (C function), 139
PyTuple_Type (Cvar), 139
PyTupleObject (C type), 139
PyType_Check (C function), 107
PyType_CheckExact (C function), 107
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PyType_ClearCache (C function), 107

PyType_FromModuleAndSpec (C function), 109

PyType_FromSpec (C function), 109

PyType_FromSpecWithBases (C function), 109

PyType_GenericAlloc (C function), 108
PyType_GenericNew (C function), 108
PyType_GetFlags (C function), 107
PyType_GetModule (C function), 108
PyType_GetModuleState (C function), 109
PyType_GetSlot (C function), 108
PyType_HasFeature (C function), 108
PyType_IS_GC (C function), 108
PyType_IsSubtype (C function), 108
PyType_Modified (C function), 108
PyType_Ready (C function), 108

PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject.

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject.

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject

.tp_free (C member), 252
.tp_getattr (C member), 239
.tp_getattro (C member), 241
tp_getset (C member), 249
.tp_hash (C member), 240
.tp_init (C member), 251
.tp_is_gc (C member), 252
.tp_itemsize (C member), 237
tp_iter (C member), 248
.tp_iternext (C member), 248
.tp_members (C member), 249
.tp_methods (C member), 249
.tp_mro (C member), 253
.tp_name (C member), 237
.tp_new (C member), 251

PyType_Slot (Ctype), 110
PyType_Slot.PyType_Slot.pfunc (C member),
110
PyType_Slot.PyType_Slot.
110
PyType_Spec (C type), 109
PyType_Spec.PyType_Spec.
member), 109
PyType_Spec.PyType_Spec.

slot (C member),

(«©

basicsize

flags (C member),

109
PyType_Spec.PyType_Spec.itemsize (C mem-
ber), 109
PyType_Spec.PyType_Spec.name (C member),
109
PyType_Spec.PyType_Spec.slots (C member),
109

PyType_Type (Cvar), 107
PyTypeObject (C type), 107

.tp_repr (C member), 240
.tp_richcompare (C member), 247

PyTypeObject
PyTypeObject
PyTypeObject
(C macro), 247
PyTypeObject.tp_setattr (C member), 239
PyTypeObject.tp_setattro (Cmember), 241
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PyTypeObject.tp_weaklist (C member), 253
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PyUnicodeDecodeError_GetObject (C func-
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