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CHAPTER 1

Python (1% il A2 4% 1 (APL) {5 C Al C++ F2)7 51 ] PATEZ SRS L1517 Python f#RERE. 1% APLAE
Ca+ HRIRBERT I, {1, i 2545 H0FR J Python/C APL, fi i Python/C APT 43 KAk fry 78 .
BB TRE HY TS & f At sk B2 9 & Python RS IIRERY C Bk, X fEI2 e
WEBE 5. 5 A E i 2 Ff Python MRS HURILY I B0 3K A5 X330 5 AR R AE— A L i
embedding Python.,

9 S AR S RN R UL 5 TRRAR, WIDAERE “3GE” MR RN R T A A —
SERERE B S X —d A . BN AR AT i A Python RUBIA R CA 2, {His A Python i F2%
ARG Y RAELGAFETT B E -

W2 APL AR R A BGZ Y Python X AR 5N EREE L HEAE HT5 BLAh, KAk A Python [N ]
FEFP AR EHR ML A YR, AR AR S B B H A Python Z BT SE RSN 5 IV 1% & 08 M 12

o

1.1 K4k

WRARAE 24 S ] 175 T CPython [y C {URS, R BAUEIATE PEP 7 HE U5 M AIARIE . X245 S
JEOUTE AR AT AR BT 24 Jig i) Python iRUAS . TEZ SR H B9 S =07 9 FEARLER N BT DA A0 BE 47 5k S8 LS
B ARIRIE A AE H 517 Python TikiX LEEER

1.2 B&XHF

{1 J1] Python/C API T 2L p) 4wl ek . AU SCATd 1 R T i AT o) 4 5 2 ) AR 2 v

#define PY_SSIZE_T_CLEAN
#include <Python.h>

XEWRE AL R FRESL S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERAH).

Efi#: 1T Python W] AE 2@ S—LEREXERLLE RS0 S MR Sk SCPF RO TAL AR 52 5L, PR bAE A & AR
HESK U2, AR L Se 8 Python . h,
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W a2 7E Python.h §i%E L PY_SSIZE_T_CLEAN ., BB AH G HEAT ¥ K T ZHE
ZNEE.

Python.h s SCAY AT Fa] WA AR (oh 38 AR IE Sk SCPRRTE SURERAL ) BRI RIZR Py B0 _Py. DA
_Py IR AR Python SCBLNERGEMI Y, ARG A 55 MM - S5H L5 44 PR ICA PR B T2 -

MR PRSI A RV E DA Py B _Py TR AR X @E N, HHE S0 P AR xR
ok Python JIRA K A BEABEME, IXLERAS ] BE S L DAIXLERIZR 2 —TT LAY HAL A4

Sl & Python —i2 %23, fF Unix |, BEAfI{V T prefix/include/pythonversion/ Fl
exec_prefix/include/pythonversion/ H%, HW prefix fll exec_prefix jZH 1] Python
configure ARG ARIXT W IE S € X, 1M version Wk '%d.%d' % sys.version_info[:2]. fF
Windows |, k(4T prefix/include, HH prefix @ LT ERNZH HE.

FAEX ISR, WA H ok (RRANIA]) R AR BT 228 e 0 T B4 K SRR R H ot 1
RERSCH RMABREERIR)GH #include <pythonX.Y/Python.h>; XRFMIFFZ 1G4 FEA
W, W prefix THFGICKHL AR THRE exec_prefix KF-G %@L,

C++ PN TER, R APLZSE (il C g i, (K SCPFIE Ry A D S W extern "C,
I APLYE C+ Hfili I i APT AN PR Rk AL B

1.3 FHME

Python Sk U R E LT — 284 MY % 17 2 ARSI A9 r by sE SRy (Bl 40 py_RETURN_NONE).
A g3 Y 0 SO L. X LB R R AN R — S A 3R

Py_UNREACHABLE ()
XA AFEARAE — AT ERERIE AR AR . B, 24— switch iB&4)H firg vl fg
WHEHC Y case THED T, ST default: FAIf . BARIEFELERAG B—A
assert (0) B abort () &M ATPAHXA .

TE release BN, ZAT I EER LA, FFlkoe & BT 2RSS . Flan, 7£ GCC Y
release BN, %] _ builtin_unreachable () L.

Py_UNREACHABLE () f— M HEZHA— MRS E, (HAE A A _Py_NO_RETURN Y%L
ZEO

WR— MU AR AN KT RE R IE# RS, (EAEERRE O R AT ARIL, SEAREME %22 . Bilan, 7E(%
WA, 80— ARG AR B AU R, Easeds, RS . i
TER RIS AR E, APy _FatalError() o

3.7 BRI HE.

Py_ABS (x)
R[] x 2N .

3.3 Hge.

Py MIN (x, y)
R x Fy MR IMAE .

3.3 B fE.

Py MAX (x,y)

R[] Flly 24 RO
3.3 BRI HE.

Py STRINGIFY (x)
5 x F40oh C 458 . A0 Py_STRINGIFY (123) &[] "123",

3.4 B

4 Chapter 1. #hif
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Py_MEMBER_SIZE (fype, member)
R &5 (type) member R/, PAFATER.
3.6 Frh e

Py CHARMASK (c¢)

SRR [-128, 127] 5 [0, 2551 3 Bl I PAF SR B . XA 220 ¢ 3l 55488 unsigned
char ik,

0

Py_GETENV (s)
5 getenvi(s) M, HRERUWREG ST LE®HT -, WRME v (B REET

Py_IgnoreEnvironmentFlag ).

Py_UNUSED (arg)
T o8 B R R B S B, AT B g g . BN int func(int a, int
Py_UNUSED (b)) { return a; }.,

3.4 B fE.

Py_DEPRECATED (version)
FERFE . R CEAEART 5 2 FRHT .

vl

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

e 3.8 i E: #Shn T MSVC 37

PyDoc_STRVAR (name, Str)
g%—ﬁ‘ﬂ%ﬁiﬁ?ﬁ% R, 250 name AR R, QISRASFISCRY 45 53— 2 #4 7 Python,
LRGSR

W PEP 7 firik, (i PyDoc_ STRVARVERSCHEFATH: , PASCREANHISCR 747 HR— i H 7 Python )
L.

R

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

static PyMethodDef deque_methods[] = {
/S
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
VY2

PyDoc_STR (str)
R E R FAPER AR SO AT, B Y SO AR A B, A E A

W PEP 7 ik, fliH PyDoc_STR $5 % SR FATHY, PASCREAISCR 745 5 2 A4 Python [
.

R

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

bi

13. EME 5
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1.4 5. ERFSIATHE

Z %4 Python/C API lREESA — DB Z N SEUA S —A Pyobject* KRAUPRIAME ., XFRALEFE TR
Python X 4 (/)R 2 BB L L 4541 . 1 T A Python X 42 258045 K 22 B 0 T &Rk Python 15735 i AH
W 203 (Fan, WRAE. FE RN S5G 345 ) , B BAS C RADEFREN R RERW. JL
SERTA Python SFRAMFEAETHe 1 RN IR AUpyobject W) H o ESHIAS R, HEERIAZ
ik PyObject* 485 B . ME—IRBIAME type X154 R R ik Fiott S G AN BE ORI, T DAB A58 3
HEFH Py TypeObject W5,

Jiif5 Python %f% (E: % Python #%4) #AG —1 type Fl— reference count . %5 1A B B A 4258
PIXT S (GIANEEE ., HF0H P SR i 5 2%, 4 types HITIAR ) o XTSRRI AN 28, #5A—
TR REERT GG B T %A G, 24 (HAY) a Frgiix 52 Python 51) A} PyList_Check (a)
HEL

1.4.1 S5|HVHE

51V B AT B A BTN WA R INVE A IR OF BAEFERR B ™ 4% ) s EXTEa 2
NTF R — AN KR BEAT T strong reference. 3XSEH AT DUR T — RS, WATRUR AR (B#AS) C
Aptt, BORKAS C BRI RMAL . MR R IR G — A strong reference RRERTNT (RIHCH | 50
HZE), TG L. ARZX AL S HAXT S5, W SRERGX L5 . R
HABXTRIGIH, X R L FIAEHBIRONE 2, K. (FEX X G 2 [ R L5 ) AR A~ 1)
B ARG, Wi ORI )

SEF 5 TR 2 & BT . EE MR R M Py INCREF () ZERARBOT LA FEIH (R
ks Ao —) , M Py _DECREF () ZERBEEIH (RILLEIH 808 —) « Py _DECREF () 7%t
incref 7152, A B US| HITECRE TR 5 B X 2 RS . BRlas 22— R8s
B, BESENSMRBEE A, RN R EE G SRR, W, WEEE TR S0
SR G S HAL XS RIGT I, PAT TR B HAh & 5. SRR & & d s 1T
PRSI TH R 5 2 D & 5 BN AE P OR R N AL B R LB [R] (iR sizeof (Py_ssize_t) >=
sizeof (void*)). HIL, 5IHTTEEENG &R AR ERIE.

WA BN B 48 MR R A5 1 R iR AR i A strong reference (RIFGING I HITED . BRIE B, 4485
FRIMAT ST G 5 | T Eos 2 m—, 124748 & g HAE s 5 TG S —. A, XPIFE L
SAHEIGY, IrASJE 5 O &AM . MRS T ME— B R AT R IR AT 0 AR B8 )
G nT AR IEXS SRR . HBRRATHNE 200 — R X R 05 SIAT AR R, Wik
A B BRI AN B i strong reference (B3 IME1FHTHED .. G 1 FHTHEEE A —Fh B ZE 0L R AE
fﬁg;ﬁ%ﬁﬁ%#f JERH A C R X 2 pR BOUAE Python Hgl il T s U FHAIL I 2 BRUEAE R A 0 R) %o 4
NEEEEE 5.

SR, — A~ WL AR B2 A 28 T B BOU G2 HAE A FRBUH 5 | A5 D0 5 HAR B — Bt A o A Hofth g
VERTRETE TR M R P A i 4, BERGX A5, Il e IR, BRI B RAE T B L
F AT E S MGEAT Y Python AL RMEX FE; A — 2RISR i HIAUM Py _DECREF () i ln]
FHFP, HI AT B A A AR S 5

GREWMIEZIGEETZ B4 (HFRPA PyObject_, PyNumber_, PySequence_ Bf PyMapping_ Jf
SLAYRRE) » X SRR R A HGR 8] (X G AN B i strong reference (BPEIME1 FHITE0. X Hi5E &
HIATAEIRIBEE R 2 G Py _DECREF ()5 Ik FMBCEAR PRt AE > 15880 E 4%

6 Chapter 1. #hif
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S AT

Python/C API H pR50i 5 | BRI E ] 318 AT AU RS . I BUZ XBREISH, A% (6
ZARREHIIA: BMNRESMILE) . WA A5 BWE Y AFEERG ] L 8i7E 2 FE
Py_DECREF. Ji AR A] PAREEEHS, X TG 25215 | Fr A B AR 7 7R 575 28 s b 20 3 4o 1)
M Py_DECREF () #{Py_XDECREF () RIxAREINE - SR ML X ATHE (HE A HHT) .
24— A RBCR 5 | T A B A HAR A s, NIRRT A s —A #red 51 . SREBIra BT, WFRJE
HFT 2 AN X T borrowed reference Feii A5 BATATZH A MESE

FASH, SR T R B A— RIS, FPAEPIRITRE: K%L 510 T — P RIVGIN, 8023
AT 5| R B SR E R A G TR, RS B B AIZG T, AR A TR E
AU

R RBSHIE I WANERENBISNEPyList_SetItem() flPyTuple_SetItem(), EANIXE]
BOG 2 HIUETH (B2 25 H FITfER) ST S ) o XS B vt &5 05 | 2 B R e B )
FR %5 SR AE 78 T A A — AN B BB Bt BUEICH (1, 2, "three™) IMRALHL K ATDA
XN (BRPREAE AR NS B R EREmEE )

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

3);

t, 0, PyLong_FromLong(lL));
t, 1, PyLong_FromLong(2L));
t

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

TEX B, PyLong FromLong () R[] T —ASHE I H B BIgipyTuple Setitem () Frgiil. 24
R AR TR AR S il FH — A6 G20 5 | i o B, 3 R VR A 3 IS | A R BB Py INCREF ()
RINE —A51 .

Wi fF #t — F, PyTuple SetItem() 2B ILH L H MW & — X PySequence SetTItem()
MPpyObject_SetItem () x¥EA XM A Aol @A ] AR K28, RV 24 WXk | S A # oo
HFEH PyTuple SetItem().,

SMTEAE MR AT A PyList _New () MlPyList_SetTtem() RHH.

R, FESL R, RS M X L BME g T HBS S R A — A AR
ey Buildvalue () AIDAMRYE C ERQHEARSHE MM R, B—4 B XF 4 BRMEWH. fl0, b
T PR B AT AT RIS A (B & STt ieAaill)

PyObject *tuple, *list;

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

XK HMEHPyobject_SetItem () GHAER & WML R REAGIH, RS EUE# A VR IEXE
SRR FEXAER T, ENES R AT A AN, EEAARAR T 85 | FEE 3R — 1
SR (CSEEREC) . i, XARECR L (b AR AR S]) T 4 B BN 4 E
H&H:

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

Py_ssize_t i, n;

n = PyObject_Length (target);
if (n < 0)
return -1;
for (i = 0; i < n; i++) {
PyObject *index = PyLong_ FromSsize_t (i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {

14. K. RBMS| At 7
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(£ L£50)

Py_DECREF (index) ;
return -1;

}
Py_DECREF (index) ;

}

return 0O;

}

Xt BRBGR EME R DU ANl S IR 1) R SRR B 6 — A5 A S ESCEARXHZ S| A BT,
HFZ 3R Bl —5 | R e Az n | T BT A L. JRIRARIRT SR : FEVF 2RO, 2R [R5 2 I )
B, TARFFEI RS XA G ME—T | 1 o PR, IR R | BT8R4, fPyObject _GetTtem()
fipySequence_GetItem (), FEEUZRM—ASFMGIH FMI-HECONZG A E) .

— ANt TR E AR TR A — At e AR [R5 ) S BT ORI B4 eR - P (T2
B B BRI R AL R R #eh | NI, ARARMER PyList_GetItem () M—AFIZREEHR
FH, WHASIART I — BRURIRH ] PySequence_Get Ttem () (EMIFERZEEMFAIMNSEO
M —AFNFARBUARER 25 H . ARSI — 0 BT B3 R A5 -

IR AL R S U T I Rl I G SR B~ Ml 13 7 s S E 0N e R

HPyList_GetItem(), MA—NEMHPySequence GetItem(),

long

sum_list (PyObject *list)

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

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

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, nj;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /* Has no length */

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

QS

8 Chapter 1. #hif
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return -1;
total += wvalue;
}
else {
Py DECREF (item); /* Discard reference ownership */
}
}

return total;

1.4.2 2H)

7 Python/C AP H 73 i 0 2 A (0 1) HAB KR 2E AR D5 KZ R fj #1 C 28840 int, long, double Al
char* &5, A — LSRG SANG I AIRBE I AT 51 BRI S 114 R Bl A ot R ISR A1 —A
A — A GRS TUA T RIS BB X BRI RALRE 5 () B ARG s B 2 — B 1

type Py_ssize_t
Part of the Stable ABL. —/Miif5: sizeof (Py_ssize_t) == sizeof (size_t) WA SIEEZS
B, C99 WA HEE SGXFEARVE (size_t @ — D IAFF AR . S H PEP 353 T fRiEN.
PY_SSIZE_T_MAX J2Py ssize t JBUMHE NIESI(E.

1.5 BE

Python 27 i H 75 AL PR TR SAL BRAO B iR e s RAEIRIY St & A S BB i 1, SRSB4y
MFPRNE , RIS, B ATEIR TG AR, FEIR LR BT 20 1 A R A [l 99

IR, T CREFP GORYE, SRR AR 2 BT . Python/C APT AR BITAT Bl AT W] DAG | K 5735
R ARLE R B SO R S SN . —BOoRUE, PR BB R, ESWE MR, BFE
WAL RG], R Bl — DR . AR UM BISMYSCR, X AR+ NULL 5 -1, B
PRBGR T BB [ 68, A /D e B ik o] — AN R B/ A SR, P R ERR B e . AR e AR
A B s 802 B AR BIE, HHEMPyErr_Occurred () KA BAHIREI . X
LEBIAI S SR HC A SR

SRS RSN RREMAAE P40 XM 4 THE — N LR N Pl & R fifE) » — 4
APMEEER RS2 — REEE KA, SERA kY. BB PyErr_Occurred () W DARE A RAGH 1L
RES: YR KRR E R B — M AR SR IR R A5 A, AE A B WGR [F NULL, A 24N
BT AR E S EIRAE: PyErr_setString () RIFEWK RENSRMAR) REFFRSHREL,
MiPyErr_Clear () T PAVER RHFIRE.

SERE RS AN RN (B RER AT DA NULL): R, MR s E, ARG S . Xy
M EE L5 Python Ht sys.exc_info () PIEEHRAHFE: AT, EAIEAE—FR: Python Xf R MR FH
Python try ... except A FTALI G — 75, 1 C RHM) FHIRERIE R H L AF C ek
EEﬂ‘]ZI‘ETJ%i%HﬂL@EI\E?ﬁ%UiE Python “Fi I RERR 10 £ SFOIEER, RF MR T HER 2
sys.exc_info () 24k,

THTER A Python 1.5 JF4R, A Python AUR 7 M) 5 AR A B k1 . e 22 &z 05 22 R B AR sys
exc_info (), EXfik[u] Python {UR I 7 AR HARLS . BUOL, X PR IR S HAR A 7 UG SR A&
AT AR PR TR AR ) S5 1) B SR DR A 1 R AR 1) S i RS AR B TR T O 10 S IR S . e I
S AL PR H p — A R ORAR T S 1 B A . 1 IEAEAL PR S T ) o LA R B b TR
W) A TS | A RV A B R A ay O

PES— B SR, SR 55— BR RO SAAT 28T 55 14 o BON, 2446 5 B 1 I R BOR 1535 | K T 57
FEAET | A5 W R S RS AL A AR Ty . BN EFEIIA BT ARG, FHaR bl — A5 5pn
N, HE RRERER DR - IBSEENG I ENRE, HERA KRR A EZE R .

—ANKE I SR AL A TR T B9 TAE TR sum_sequence () B BEET TR . XM TS HAE

G ) 5 RN AN T B BT AL TSI R s Bl R R T — SRR B A . e, T
YRR Python RIHEF, FATE/R 145201 Python fHH:
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def incr_item(dict, key):
try:
item = dict[key]
except KeyError:
item = 0
dict[key] = item + 1

XM C AR AT :

int

incr_item(PyObject *dict, PyObject *key)

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

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

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

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one);

Py_XDECREF (incremented_item);

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

XAH T ERT C BT goto HEA) — B Z B AT B A D OB UL T W AT fE
M PyErr ExceptionMatches () MPyErr Clear() 3 4b FE ¥ & 0 B %, VA K& 0 fo] fif#
M Py_XDECREF () FRALPEFIHE A NULL W H A5 H (HEEAHRHF M 'X'; Py _DECREF () F£if 5
NULL 5| FIBPRF2 it ) o BB — S TR RF B A 51 A8 B Z a6 NULL A 8 & FE1E ] ;
B, EBURIR [ BT -1 (R I HRE e f A AT T BCEh G A S e B A
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1.6 #& A Python

FUAT Python fERESSAUIATT (R T AT E M ) A FHEHHO— I EHES R B PIiRe, mIHE
EAHERREA. REIIRZEON R A TR IR 2 5 A RERL -

HARWIIRCR R Py Tnitialize (). SLERECRIIRILE INEAZE, HOIEE A builtins,
__main__ Ml sys. BERVIHAEIE RS (sys.path).

Py _Initialize() ARXWEH” MASHINKR (sys.argv). WG ZHATH) Python (L% FF
kA, WA WTIERE Py _Initialize() Z )5 PySys_SetArgvEx (argc, argv,
updatepath) KB HEEE.

EREZEAES . (FlJ2 Unix F1 Windows, ESRYEATY FAAFIAR ), Py Initialize () ¥FHAENHR
1 Python fFRERR PT PAT SCHRRO 7 B 0 SR EERS MR T RIS R %A%, I @ Python FERTHEAHXT T Python
FEREAS T AT SO [ 7 B B4R B Rt BRFAHXTTLE shell iy 18 R FEE PB4 & PATH) 4%
F1 450 python R HATSCIEITE L H SR & A4 A 1ib/pythonX. ¥ [F H K.

ZEBIE, TR Python R $fT 30T /usr/local/bin/python, B¥HREFEN T /usr/local/
lib/pythonX.v. (SEfs b, XAMFREBALRBCN “BLR” FL#E, 74T PATH PB4 N
python BRI PAT SCHAFIRE A o) PRI DA I 5 B BR555 48 & PYTHONHOME , Sl 1% # PYTHONPATH
TEARERS AR 2 AR AN B SR B a5 AT

MAWN AT LB SR APy _ITnitialize () Z A ] Py_SetProgramName (file) 3k
AR 48 R IR P . 3 S PYTHONHOME A5 4R 2 78 35 b i & Hf H. PYTHONPATH /5 4k £ 4 i A 3| #x
MR Z Bl T EE eI HA N HREF LR TE A Py _GetPath (), Py_GetPrefix(),
Py _GetExecPrefix () fllPy_GetProgramFullPath () 32 (GXEEEEIIAE Modules/getpath.c
HE ).

£, I FEEEX) Python HEAT ‘R WAL . Bltn, N RR)F A AEAR B E B E (5
FPy_ Initialize()) BN FFEFFXT Python A F B 4858 U A ZREL Python FIr AL i) AT . X AT
VA Py _FinalizeEx () RS, AR Y] Python 2T EHIGMAREN Py_TsTnitialized ()
PRECKF IR [ B . A X R 2 (5 BEZ G ET A . R Py FinalizeEx () "ER
AT B Python f#ERESS BT A BCRO ST, Bl fi 4 R i 20 B i PN AT H BT A S0 REY

1.7 RidHE

Python RJ DAPR 3 2 72 54 4 198 DA G ERE S ALY R BLR AU BOMG AL . X240 2 > S ia T IR I R
STFEE L E B R BRI -

AP E R ST 3 51 2 DL Python JEACIE A & (1 1 Misc/SpecialBuilds.txt. B HEHIE R
A ZFHBES IR AN, 30X MR A E IR AUE R RE TSR 55 . AT 4
TR S 28 f i ) J LS 2

Ffiii 2 X Py_DEBUG 75 K g 1R MR - 7 AL 1 5 B AR Y Python 181415 il . Py_DEBUG 7E Unix i
JEH R ——with-pydebug 3| . /configure Ay L. B2tk Python L8R
_DEBUG %£JH . 24 Py_DEBUG ¥E Unix it e IS, #issde bk dt il .

B TR SciR s O, B2 PATESMG A, 7S Python Debug Build.

E X Py_TRACE_REFS ¥8 5| HiBE: (0 configure ——with-trace-refs #M). B{EXL T
T, BT Pyobject FUIPANEISN B 4Ed — MG X R TR RS 2% . s i
ﬂi’%iﬁiﬁﬁ? o TEIRHI, FrA BN S I RET B ok . (B B T X e AR R s A TR AR 2 G
K)o

HRBELZHME L, ES 5 Python JEALIL ) Misc/SpecialBuilds.txt o
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Python /) C 15 APL & T[] NARABUK PEP 387 rft, C APL 2R/ INBUCA B R A1 e 22484k (Hedn 3.9
B 3.10 ) , A RZHCEAM S IGRAR, WH RSN APL. &4 API EIMI%E&EUB*J
B, HATER IR 5 s 52 )™ 2 L A 2 AT

CPython ¥ —#Edil32 10 (ABL) W AES/INRARSEEHT G (REARIEE R miF; W FE-T &
49% /5 ). I, I Python 3.10.0 iSRS Al DAYE 3.10.8 FizAT, [ZIRK, {HEFNT 3.9.x F1 3.10.x I
L0 AT YRR

W R HI Y2 FA APL, Wl _Py_InternalState, BIfEE%NT KA HRA 0 n] GEA M A M3 T
I8

2.1 MAERFZ#EEONREER

Python 3.2 5| AT &% [% API, Python [{) C API ffj—A>F4&. WLl 3ZBR APT (4 & nl AR — R Pk g vk i
15 T 2> Python [ . 3ZRR APL [N % 4o F P .

N T EBX L, Python ffit 7" —A~ 4252 ABI: —/MF{E4% Python 3.x A H R FFARBMEIAT S A .
7 ABL WY THERZ IR APL HBRER AT, (Hab & HAWAT 5B, STRpIFZ IR APT B i) s %L

(f m%i;:& ,) AR RS T &, (H3Z0 APLAIRE ABL T AP T AR RIARE -0 a0, A
Python £

Py_LIMITED_API
TEEALHE Python . h Z Hil i SUXAN R PAERE H S 32 FR APL, I 485Z I APT i RiUAS

 Py_LIMITED_API & SCHXT M ARMIY &I SCRE 5/ Python MUAS Y PY_VERSION_HEX WI{H.
P JC 75 B G 1 RO AT 38 T AHE S AR FE LR T A Python 3 AR, I T F B U4 4 1E r 5 |
AIJ3ZRR APL,

ANE#EMN PY_VERSION_HEX 7%, 25 4 i — M /MR E A (HI140 003020000 KR
Python 3.10) PAEFEE HI AR K AY Python FRAS HEAT 4k I PR FFARE -

PRIEF] PR Py_LIMITED_APT & XN 3. HBURYE 0x03020000 A[A] (Bl Python 3.2, 5| ASZ[R
APIL (A .

1E Windows |+, i {IEE ABI [ Y 49555425 python3.d1ll MAZRAL B python39.
dll,

13


https://www.python.org/dev/peps/pep-0387

The Python/C API, %7 3.10.18

FERLET-5 B, Python A I AL PR A abi3 ARZEMIL S (Bl mymodule . abi3. so).
EASKARXERNY R EARATE ABL, T (HATH TH) {2, filin, BT 3.10+
2R APL 4R 1 AN AT 20 T SR MCA ) Python A

TeE ABL IR BR BCHR 2 /8 Python YL LR I B BAFAE . A URME R . B EATRT AZEAR
) C AL B A = O

2.1.1 %R API g94E AigF0fERE

ZHR APL A H AR AAVFRNAE SR C APLH AT I RETARTY, (HAlRESA MR BRI .

BN, ERpPyList_GetItem() ;2] Y, (HH “NE2M)” FMAPyList _GET_ITEM() WEAT]
A o 3XANZ2 a7 B B R Sk e T AR BOAS & S i 91 X S s By o

TE K % X Py _LIMITED_API {5 ML R, K26 C API B0 B 2 R AT N BE 8 B . & X
Py LIMITED_API &ZEFXAEAINEE, FLIFHET Python MUBHREEHIR EM:, (HA T REFRARIERE

WM Py _LIMITED_API fE X, AIPAMERTHUAR L @A) ABL R4miFZ R APL Y BN AE. X AEHE
F+HAEA Y. Python ffCAS A HERE , (HRFBR B A M. BT Py_LIMITED_API #FfT4mieRir=A—1
AIERRA L @Y AT 35 &5 AP —Blan, 4% RIRE & 7 Y Python HUAS it 1 4 A A2,

2.1.2 ZR APl R

i E A T Py _LIMITED APT HEAT 4% %% & Ak 58 & 1% IE 101 3f &5 2 R API u{ f2 % ABIL.
Py_LIMITED_API {55 J & X, (A2 APLIAEFEHARE R, BlanimiiniE L5,

Py LIMITED_APT ANFEALFHAY— A~ 82 Al 7B 1K Python JRA H Jo i 2 MO0 KA~ i g i,
% [ — A2 NULL AE R S0 B 8L 76 Python 3.9 # | NULL BI7E & ¥eff— M ERIAFT A, {H7E Python 3.8
L RSB CE RGN, A NULL 5IRBORSET. B SRS T 4 R Bt

F3 R 2 5E LT Py_LIMITED_APT WPSEELLEH (A B H AR S g, RIEEAT232 R AP
AT

TR, FATHBUN BESCRF) #A Python /MNRASGRIMK— 7, H- 2 I S ARAIAR
ARHFE

AT DA POl H APL ) 42 SR AR 25 32 75 8 AU W 32 R APL ) — i gy B2 LT
Py LIMITED_API, PHALA LR S THARE (S5 2R SIATETE ) PiRiE
*xo

B Z R APL I AR 2R ER - 7E Python 3.8 Wil Py _LIMITED_APT %iikd R WG XY fEHE
£ Python 3.12 Fizf7, {HERA—EREH Python 3.12 i . FE5IM, 7ERE ABLEREFREMHIL T, #F
4332 B APT ] RELHFE MBI .

2.2 FENEIE

ABI IFE A QURRT Python, sRHGRT Bl i it . AR R RN AR 1. X T HE ABL I H
PR, XLEATTE LT A CFET. ENTEESELT OS ML PIER I .

WRAEEEE -6 R Python IRASESAANTRIR R E ABI (77 2 M e 45 MER & Python 43K 77 B 54T .
K H python.org PANIFZLEE =74 KR Windows Fl macOS A&7 AR T X Rl 4L o
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2.3 ZMR APIFIAE

FIHT, 32FR APT AL T X LL T

PyAlter_Check ()

PyArg Parse ()

PyArg_ ParseTuple ()

PyArg ParseTupleAndKeywords ()
PyArg UnpackTuple ()
PyArg_VaParse ()

PyArg VaParseTupleAndKeywords ()
PyArg ValidateKeywordArguments ()
PyBaseObject_Type
PyBool_FromLong ()

PyBool_Type
PyByteArraylIter_Type
PyByteArray AsString()
PyByteArray_ Concat ()
PyByteArray FromObject ()
PyByteArray_ FromStringAndSize ()
PyByteArray Resize ()
PyByteArray_Size ()
PyByteArray_Type
PyBytesIter_Type
PyBytes_AsString()
PyBytes_AsStringAndSize ()
PyBytes_Concat ()
PyBytes_ConcatAndDel ()
PyBytes_DecodeEscape ()
PyBytes_FromFormat ()
PyBytes_FromFormatV ()
PyBytes_FromObject ()
PyBytes_FromString()
PyBytes_FromStringAndSize ()
PyBytes_Repr ()

PyBytes_Size ()

PyBytes_Type

PyCFunction
PyCFunctionWithKeywords

PyCFunction_Call ()

23.
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e PyCFunction_GetFlags ()

e PyCFunction_GetFunction ()

e PyCFunction_GetSelf ()

¢ PyCFunction_New ()

e PyCFunction_NewEx ()

e PyCFunction_Type

e 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 ()

e PyCodec_LookupError ()

e PyCodec_NameReplaceErrors ()
e PyCodec_Register ()

e PyCodec_RegisterError()

e PyCodec_ReplaceErrors ()

e PyCodec_StreamReader ()
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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_DelIltemString()
PyDict_GetItem()
PyDict_GetItemString/()
PyDict_GetItemWithError ()
PyDict_Items ()
PyDict_Keys ()
PyDict_Merge ()
PyDict_MergeFromSeqZ ()
PyDict_New ()
PyDict_Next ()
PyDict_SetItem()

PyDict_SetItemString()

23.
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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()

PyErr_SetExcFromWindowsErr ()

PyErr_SetExcFromWindowsErrWithFilename ()
PyErr SetExcFromWindowsErrWithFilenameObject ()

PyErr SetExcFromWindowsErrWithFilenameObjects ()

PyErr SetExcInfo()

PyErr_SetFromErrno ()

PyErr SetFromErrnoWithFilename ()
PyErr SetFromErrnoWithFilenameObject ()

PyErr SetFromErrnoWithFilenameObjects ()

PyErr_SetFromWindowsErr ()

PyErr_SetFromWindowsErrWithFilename ()

PyErr_SetImportError ()

18

Chapter 2. C API fya 4



The Python/C API, %75 3.10.18

PyErr_SetImportErrorSubclass ()
PyErr SetInterrupt ()
PyErr_ SetInterruptEx()
PyErr_SetNone ()
PyErr_SetObject ()
PyErr_SetString/()
PyErr_SyntaxLocation ()
PyErr_SyntaxLocationEx ()
PyErr WarnEx ()

PyErr WarnExplicit ()
PyErr WarnFormat ()
PyErr _WriteUnraisable ()
PyEval_AcquireLock ()
PyEval_AcquireThread()
PyEval_CallFunction ()
PyEval_CallMethod ()
PyEval_ CallObjectWithKeywords ()
PyEval_EvalCode ()
PyEval_FEvalCodeEx ()
PyEval_EvalFrame ()
PyEval_ EvalFrameEx ()
PyEval_GetBuiltins ()
PyEval_GetFrame ()
PyEval_GetFuncDesc ()
PyEval_GetFuncName ()
PyEval_GetGlobals ()
PyEval_GetLocals ()
PyEval_InitThreads ()
PyEval_ReleaseLock ()
PyEval_ReleaseThread()
PyEval_RestoreThread()
PyEval_SaveThread()
PyEval_ThreadsInitialized()
PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BaseException
PyExc_BlockingIOError

PyExc_BrokenPipeError

23.
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e PyExc_BufferError

e PyExc_BytesWarning

e PyExc_ChildProcessError

e PyExc_ConnectionAbortedError
e PyExc_ConnectionError

e PyExc_ConnectionRefusedError
e PyExc_ConnectionResetError
e PyExc_DeprecationWarning

e PyExc_EOFError

e PyExc_EncodingWarning

e PyExc_EnvironmentError

e PyExc_Exception

e PyExc_FileExistsError

e PyExc_FileNotFoundError

e PyExc_FloatingPointError

e PyExc_FutureWarning

e PyExc_GeneratorExit

e PyExc_IOError

e PyExc_TImportError

e PyExc_ImportWarning

e PyExc_IndentationError

e PyExc_IndexError

e PyExc_InterruptedError

e PyExc_IsADirectoryError

e PyExc_KeyError

e PyExc_KeyboardInterrupt

e PyExc_LookupError

e PyExc_MemoryError

e PyExc_ModuleNotFoundError
e PyExc_NameError

e PyExc_NotADirectoryError

e PyExc_NotImplementedError
e PyExc_OSError

e PyExc_OverflowError

e PyExc_PendingDeprecationWarning
e PyExc_PermissionkError

e PyExc_ProcessLookupError

e PyExc_RecursionError

e PyExc_ReferenceError
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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
PyExc_UserWarning
PyExc_ValueError
PyExc_Warning
PyExc_WindowsError
PyExc_ZeroDivisionError
PyExceptionClass_Name ()
PyException_GetCause ()
PyException_GetContext ()
PyException_GetTraceback ()
PyException_SetCause ()
PyException_SetContext ()
PyException_SetTraceback ()
PyFile_FromFd()
PyFile_GetLine ()
PyFile_WriteObject ()
PyFile_WriteString()
PyFilter_Type
PyFloat_AsDouble ()
PyFloat_FromDouble ()
PyFloat_FromString ()

PyFloat_GetInfo ()

2.3.

ZIR API AT
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PyFloat_GetMax ()
PyFloat_GetMin ()

PyFloat_Type

PyFrameObject

PyFrame_GetCode ()
PyFrame_GetLineNumber ()
PyFrozenSet_New ()
PyFrozenSet_Type

PyGC_Collect ()

PyGC_Disable ()

PyGC_Enable ()

PyGC_IsEnabled()

PyGILState Ensure()

PyGILState GetThisThreadState ()
PyGILState_Release ()
PyGILState_ STATE

PyGetSetDef

PyGetSetDescr_Type
PyImport_AddModule ()
PyImport_AddModuleObject ()
PyImport_AppendInittab ()
PyImport_ExecCodeModule ()
PyImport_ExecCodeModuleEx ()
PyImport_ExecCodeModuleObject ()
PyImport_ExecCodeModuleWithPathnames ()
PyImport_GetImporter ()
PyImport_GetMagicNumber ()
PyImport_GetMagicTag ()
PyImport_GetModule ()
PyImport_GetModuleDict ()
PyImport_Import ()
PyImport_ImportFrozenModule ()
PyImport_ImportFrozenModuleObject ()
PyImport_ImportModule ()
PyImport_ImportModuleLevel ()
PyImport_ImportModuleLevelObject ()
PyImport__ImportModuleNoBlock ()
PyImport_ReloadModule ()

PyIndex_Check ()

22
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e PyInterpreterState

e PyInterpreterState_Clear/()
e PyInterpreterState_Delete ()
e PyInterpreterState_Get ()

e PyInterpreterState_GetDict ()
e PyInterpreterState_GetID()
e PyInterpreterState_New()

e PyIlter_ Check()

e PyTter_ Next ()

e PyIter_Send()

e PyListIter_Type

e PyListRevIter_Type

e PyList_Append()

e PyList_AsTuple()

e PyList_GetItem()

e PyList_GetSlice()

e PyList_Insert ()

e PyList_New/()

e PyList_Reverse()

e PyList_SetItem()

e PyList_SetSlice ()

e PyList_Size()

e PyList_Sort ()

e PyList_Type

e PyLongObject

e PyLongRangeIter_Type

e PyLong_AsDouble ()

e PyLong_AsLong()

e PylLong AsLongAndOverflow /()
e PyLong_AsLongLong ()

e PyLong AsLongLongAndOverflow ()
e PyLong AsSize_t ()

e PyLong_AsSsize_t ()

e PyLong AsUnsignedLong ()

e PyLong AsUnsignedLongLong ()
e PyLong_AsUnsignedLongLongMask ()
e PyLong AsUnsignedLongMask ()
e PyLong _AsVoidPtr ()

e PyLong_ FromDouble ()
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PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong FromSize_ t ()
PyLong_FromSsize_t ()
PyLong_FromString ()
PyLong_FromUnsignedLong ()
PyLong_FromUnsignedLongLong ()
PyLong_FromVoidPtr ()
PyLong_GetInfo ()
PyLong_Type

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

PyMem Free()
PyMem_Malloc ()

PyMem Realloc ()
PyMemberDef
PyMemberDescr_Type
PyMemoryView_FromMemory ()
PyMemoryView_FromObject ()
PyMemoryView_GetContiguous ()
PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef
PyModuleDef_Base
PyModuleDef Init ()
PyModuleDef_Type
PyModule_AddFunctions ()

PyModule_ AddIntConstant ()
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e PyModule_ AddObject ()

e PyModule AddObjectRef ()

e PyModule_ AddStringConstant ()
e PyModule_ AddType ()

e PyModule_ Createl ()

e PyModule_ ExecDef ()

e PyModule_ FromDefAndSpec?2 ()

e PyModule_GetDef ()

e PyModule_GetDict ()

e PyModule_GetFilename ()

e PyModule_ GetFilenameObject ()
e PyModule_GetName ()

e PyModule_GetNameObject ()

e PyModule_GetState ()

e PyModule_ New ()

e PyModule_ NewObject ()

e PyModule_SetDocString()

e PyModule_Type

e PyNumber_ Absolute ()

e PyNumber_ Add ()

e PyNumber_And ()

e PyNumber AsSsize_t ()

e PyNumber_Check ()

e PyNumber_Divmod ()

e PyNumber_ Float ()

e PyNumber_ FloorDivide ()

e PyNumber_InPlaceAdd/()

e PyNumber_InPlaceAnd/()

e PyNumber_InPlaceFloorDivide ()
e PyNumber_InPlaceLshift ()

e PyNumber_InPlaceMatrixMultiply ()
e PyNumber_InPlaceMultiply ()

e PyNumber_InPlaceOr ()

e PyNumber_InPlacePower ()

e PyNumber_InPlaceRemainder ()

e PyNumber InPlaceRshift ()

e PyNumber_InPlaceSubtract ()

e PyNumber_InPlaceTrueDivide ()

e PyNumber_InPlaceXor ()

23. B[R APIFIAE 25



The Python/C API, %7 3.10.18

PyNumber_Index ()
PyNumber_ Invert ()
PyNumber_Long ()
PyNumber_ Lshift ()
PyNumber_MatrixMultiply ()
PyNumber_ Multiply()
PyNumber_Negative ()
PyNumber_Or ()
PyNumber_Positive ()
PyNumber_Power ()
PyNumber_ Remainder ()
PyNumber_ Rshift ()
PyNumber_Subtract ()
PyNumber_ToBase ()
PyNumber_ TrueDivide ()
PyNumber_Xor ()
PyOS_AfterFork ()

PyOS _AfterFork_Child()
PyOS_AfterFork_Parent ()
PyOS_BeforeFork ()
PyOS_CheckStack ()
PyOS_FSPath ()
PyOS_InputHook
PyOS_InterruptOccurred()
PyOS_double_to_string()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
PyOS_setsig()
PyOS_sighandler_t
PyOS_snprintf ()
PyOS_string to_double ()
PyOS_strtol ()
PyOS_strtoul ()
PyOS_vsnprintf ()
PyObject
PyObject.ob_refcnt
PyObject.ob_type

PyObject_ASCII()
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e PyObject_AsCharBuffer()

e PyObject_AsFileDescriptor ()
e PyObject_AsReadBuffer ()

e PyObject_AsWriteBuffer ()

e PyObject_Bytes ()

e PyObject_Call()

e PyObject_CallFunction()

e PyObject_CallFunctionObjArgs ()
e PyObject_CallMethod ()

e PyObject_CallMethodObjArgs ()
e PyObject_CallNoArgs ()

e PyObject_CallObject ()

e PyObject_Calloc ()

e PyObject_CheckReadBuffer ()
e PyObject_ClearWeakRefs ()

e PyObject_DelItem()

e PyObject_DelltemString()

e PyObject_Dir ()

e PyObject_Format ()

e PyObject_Free()

e PyObject_GC_Del ()

e PyObject_GC_IsFinalized()

e PyObject_GC_IsTracked()

e PyObject_GC_Track ()

e PyObject_GC_UnTrack ()

e PyObject_GenericGetAttr ()

e PyObject_GenericGetDict ()

e PyObject_GenericSetAttr ()

e PyObject_GenericSetDict ()

e PyObject_GetAIter ()

e PyObject_GetAttr ()

e PyObject_GetAttrString()

e PyObject_GetItem()

e PyObject_GetIter ()

e PyObject_HasAttr ()

e PyObject_HasAttrString()

e PyObject_Hash ()

e PyObject_HashNotImplemented /()

e PyObject_Init ()
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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
PyRangeIter_Type
PyRange_Type
PyReversed_Type
PySeqglter_New/()
PySeqlter_Type
PySequence_Check ()
PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice ()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice ()
PySequence_In()
PySequence_InPlaceConcat ()
PySequence_InPlaceRepeat ()
PySequence_Index ()
PySequence_Length ()

PySequence_List ()
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e PySequence_Repeat ()

e PySequence_SetItem()

e PySequence_SetSlice()

e PySequence_Size ()

e PySequence_Tuple ()

e PySetIter_Type

e PySet_Add()

e PySet_Clear()

e PySet_Contains()

e PySet_Discard()

e PySet_New()

e PySet_Pop ()

e PySet_Size/()

e PySet_Type

e PySlice_AdjustIndices()

e PySlice_GetIndices ()

e PySlice _GetIndicesEx/()

e PySlice_New/()

e PySlice_Type

e PySlice _Unpack/()

e PyState_ AddModule ()

e PyState_FindModule ()

e PyState_RemoveModule ()

e PyStructSequence_Desc

e PyStructSequence_Field

e PyStructSequence_GetItem()
e PyStructSequence_New ()

e PyStructSequence_NewType ()
e PyStructSequence_SetItem()
e PySuper_Type

e PySys_AddWarnOption ()

e PySys_AddWarnOptionUnicode ()
e PySys_AddXOption ()

e PySys_FormatStderr ()

e PySys_FormatStdout ()

e PySys_GetObject ()

e PySys_GetXOptions ()

e PySys_HasWarnOptions ()

e PySys_ResetWarnOptions ()
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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_GetInfol()

PyThread ReInitTLS ()
PyThread_acquire_lock ()
PyThread_acquire_lock_timed()
PyThread_allocate_lock ()
PyThread create_key ()
PyThread_ _delete_key ()
PyThread delete_key_value()
PyThread_exit_thread()
PyThread_free_lock ()
PyThread_get_key_value ()
PyThread_get_stacksize ()
PyThread_get_thread_ident ()
PyThread get_thread_native_id()
PyThread_init_thread()
PyThread_release_lock ()
PyThread_set_key_value ()
PyThread_set_stacksize ()
PyThread_start_new_thread()
PyThread_tss_alloc()
PyThread_tss_create ()

PyThread_ tss_delete ()
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e PyThread_tss_free()

e PyThread tss_get ()

e PyThread _tss_1s_created()

e PyThread_tss_set ()

e PyTraceBack_Here ()

e PyTraceBack_Print ()

e PyTraceBack_Type

e PyTuplelIter_Type

e PyTuple_GetItem()

e PyTuple GetSlice ()

e PyTuple New()

e PyTuple_Pack ()

e PyTuple_SetItem()

e PyTuple_Size ()

e PyTuple_Type

e PyTypeObject

e PyType ClearCache ()

e PyType_FromModuleAndSpec ()

e PyType_FromSpec ()

e PyType_ FromSpecWithBases ()

e PyType_GenericAlloc ()

e PyType_GenericNew ()

e PyType GetFlags ()

e PyType GetModule ()

e PyType_GetModuleState()

e PyType_GetSlot ()

e PyType_IsSubtype ()

e PyType_Modified()

e PyType_Ready ()

e PyType_Slot

e PyType_Spec

e PyType_Type

e PyUnicodeDecodeError_Create()

e PyUnicodeDecodeError_GetEncoding()
e PyUnicodeDecodeError_GetEnd/()

e PyUnicodeDecodeError_GetObject ()
e PyUnicodeDecodeError_GetReason ()
e PyUnicodeDecodeError_GetStart ()

e PyUnicodeDecodeError_SetEnd()
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PyUnicodeDecodeError_SetReason ()
PyUnicodeDecodeError_SetStart ()
PyUnicodeEncodeError_GetEncoding ()
PyUnicodeEncodeError_GetEnd()
PyUnicodeEncodeError_GetObject ()
PyUnicodeEncodeError_GetReason ()
PyUnicodeEncodeError _GetStart ()
PyUnicodeEncodeError_SetEnd/()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodelIter_Type
PyUnicodeTranslateError_GetEnd ()
PyUnicodeTranslateError_GetObject ()
PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_GetStart ()
PyUnicodeTranslateError_SetEnd()
PyUnicodeTranslateError_SetReason ()
PyUnicodeTranslateError_SetStart ()
PyUnicode_Append ()
PyUnicode_AppendAndDel ()

PyUnicode_ AsASCIIString()
PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatinlString()
PyUnicode_AsMBCSString/()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()
PyUnicode_AsUTF16String()
PyUnicode_AsUTF32String ()
PyUnicode_ AsUTF8AndSize ()
PyUnicode_AsUTF8String/()
PyUnicode_AsUnicodeEscapeString()
PyUnicode_AsWideChar ()

PyUnicode_AsWideCharString()
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PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()
PyUnicode_DecodeRawUnicodeEscape ()
PyUnicode_DecodeUTF16 ()
PyUnicode_DecodeUTF16Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTFS8 ()
PyUnicode_DecodeUTF8Stateful ()
PyUnicode_DecodeUnicodeEscape ()
PyUnicode_EncodeCodePage ()
PyUnicode_FEncodeFSDefault ()
PyUnicode_EncodeLocale ()
PyUnicode_FSConverter ()
PyUnicode_FSDecoder ()
PyUnicode_Find()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV ()

PyUnicode_ FromObject ()
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e PyUnicode_FromOrdinal ()

e PyUnicode_FromString()

e PyUnicode_FromStringAndSize ()
e PyUnicode_FromWideChar ()

e PyUnicode_GetDefaultEncoding ()
e PyUnicode_GetLength ()

e PyUnicode_GetSize ()

e PyUnicode_InternFromString/()
e PyUnicode_InternImmortal ()
e PyUnicode_InternInPlace()
e PyUnicode_IsIdentifier ()

e PyUnicode_dJoin ()

e PyUnicode_Partition()

e PyUnicode_RPartition()

e PyUnicode_RSplit ()

e PyUnicode_ReadChar ()

e PyUnicode_Replace ()

e PyUnicode_Resize ()

e PyUnicode_RichCompare ()

e PyUnicode_Split ()

e PyUnicode_Splitlines/()

e PyUnicode_Substring()

e PyUnicode_Tailmatch ()

e PyUnicode_Translate ()

e PyUnicode_Type

e PyUnicode_WriteChar ()

e PyVarObject

e PyVarObject.ob_base

e PyVarObject.ob_size

e PyWWeakReference

e PyWeakref_ GetObject ()

e PyWeakref NewProxy ()

e PyWeakref_ NewRef ()

e PyWrapperDescr_Type

e PyWrapper_New ()

e PyZip_ Type

e Py _AddPendingCall ()

e Py AtExit ()

e Py BEGIN_ALLOW_THREADS
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Py _BLOCK_THREADS
Py_BuildValue ()

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

Py END_ALLOW_THREADS
Py_EncodeLocale ()
Py_EndInterpreter()
Py EnterRecursiveCall ()
Py _Exit ()

Py_FatalError()

Py_FileSystemDefaultEncodeErrors

Py_FileSystemDefaultEncoding
Py Finalize()

Py FinalizeEx()

Py _GenericAlias ()
Py_GenericAliasType

Py _GetBuildInfo()

Py _GetCompiler /()

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

Py GetPrefix()
Py_GetProgramFullPath ()
Py GetProgramName ()

Py GetPythonHome ()
Py_GetRecursionLimit ()
Py GetVersion ()
Py_HasFileSystemDefaultEncoding
Py _IncRef ()

Py Initialize()

Py InitializeEx/()

Py _Is()

Py IsFalse()

Py IsInitialized()
Py_IsNone ()

Py_IsTrue()
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Py _LeaveRecursiveCall ()
Py _Main ()
Py_MakePendingCalls ()
Py_NewInterpreter()
Py_NewRef ()
Py_ReprEnter ()

Py _ReprLeave ()
Py_SetPath()

Py _SetProgramName ()
Py SetPythonHome ()
Py_SetRecursionlLimit ()
Py_UCS4
Py_UNBLOCK_THREADS
Py_UTF8Mode
Py_VaBuildValue ()
Py _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
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e setattrofunc

e setter

e ssizeargfunc

e ssizeobjargproc

e ssizessizeargfunc

e ssizessizeobjargproc
¢ symtable

e ternaryfunc

e traverseproc

e unaryfunc

e Visitproc

23. ZR APIHIAE 37



The Python/C API, %7 3.10.18

38 Chapter 2. C API B9iaE4



CHAPTER 3

HEE% API

AREET P R BCRF FVFUR AT AE SCPF G vh X P 1Y Python JRACHS , (HEATTHRFA SRV URAE AN LAY 7
XSGR T2

X L8 R KA TLAS T LA 2 E I AT SOR AT S R N E S, AT AT 5 Py_eval_input,
Py_file_input PAJ Py_single_input. XERFSRAIERZENNNNES 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 £ XIARMEMRELS I BRI . A T Python PR 15 ol (I ILRR 7. PP AR
arge Fl argy TBZ: 1. 24 54645 C BT main () BREIESHAR] (KRR P A5 5 KR ) .
—EEWTEEIR SR T RRE N (ESEE) R A58 e 1 AR 2B .
AR MR EER Y (BRI SFH) WERIEHERN 0, AR AR 5] A& S iR d g el 1,
HE WL S5 RABER R AR Python Ay 47k [A] 2.
WY ERNRG | &K T —MEHAWIS G RPN systemExit, MRECRASRE 1, TiiiR gk
2, H¥E Py _InspectFlag b RUIE.

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 FrIIfE.
int PyRun_AnyFile (FILE *fp, const char *filename)
XN R PyRun._AnyFileExFlags () WRIALIREE D, B closeit ¥~ O T ¥ flags %5 NULLS,
int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags * flags)
XRER N PyRun_AnyFileExFlags () WFEAIEED, K closeit ZH5EH 0.,
int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
BRHN R PyRun_AnyFileExFlags () WIRHBEED, ¥ flags B8N NULL,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
W fp Fgm— A KB R A2 Bk (E 6 G 84 un A B0 Unix fh % um) 09 S, R
[lPyRun_InteractiveLoop () WMH, &R PyRun_SimpleFile () HI4EH . filename i
S RGBSR (sys . get filesystemencoding ()) SRS . W filename 2y NULL, It
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RESMR "o VBN U4 . TSR closeit NEAH, XF4SHFE PyRun_SimpleFileExFlags ()
AR 1] 2 P4 % A o
int PyRun_SimpleString (const char *command)

XN R PyRun_SimpleStringFlags () WIALIREE D, $fPyCompilerFlags* ZEBEN
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
R flags Z40, £ __main_ BEHRHIET Python JEAUS. WIR _ main  BIANFELE, ERFEI
. bR 0, ARG KR E WAR A -1, QR AAGE R, MR TRERAG R E S R . X T flags
&, ST .
FERENRG IR T —MEHMIA G TR systemExit, MWERECH AR -1, TRk
f&, HE Py _InspectFlag b RYHHE.

int PyRun_SimpleFile (FILE *fp, const char *filename)
XA R N RIPyRun_SimpleFileExFlags () WRLIIE D, ¥ closeit B¢h O Tk flags B¢
NULL,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
XM N PyRun_SimpleFileExFlags () WIfRLIRIE N, f flags B4 NULL.,

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags
*flags)
F T PyRun_SimpleStringFlags (), {H Python A ZM fp BEBTA Z— A WNAEH B 745
. filename VRS4RI filesystem encoding and error handler SEfRRG . QIS closeit " BEAH.,
WISCAFHFFE PyRun_SimpleFileExFlags () 1R[HIZ HiH KM

R 7 Windows |, fp W24 DA 3t =CHTIT (B fopen (filename, "rb")). 75N, Python
Al BEJCYAIE A AL BRAE ) LF 4745 AT 10 B AR S

int PyRun_InteractiveOne (FILE *fp, const char *filename)
XRE N R PyRun_InteractiveOneFlags () WIfRALIZED , ¥ flags % A NULL.

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
R flags ZHCEHOFATR B 532 B IR A MR SO — 4184 . PS8 H sys.psl
M sys.ps2 RN, filename Y-{§i [fl filesystem encoding and error handler SEfRRG

L5 AR AT IR ] 0, 1SR S| & S R B] -1, s A0 A AR AR AT A D3R e ok B 1E
Ay Python 44 B4 KA ) errcode.h WHE LA RIS, (EHE errcode.h HA#
Python.h IFfudh, KICAIRFEENLAG L THAHE. )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
XA R PyRun_InteractiveLoopFlags () WIfRALED, ¥ flags % A NULL.,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
BEROF TR H 532 B AH X BRI TE A B 2 231k EOF. Hl P38 il sys.psl fil sys.ps2
HIHER . filename Y545 i filesystem encoding and error handler SEfERS ., 44T EOF BP¥ikE 0, (3%
2 R G 28 [ — A 17 5K

int (*PyOS_InputHook) (void)
Part of the Stable ABL 7] AR % Mg M — Rl int func (void) BYEEEL. Z KA 7E Python
I FEREAR PR AT BIRE 25 PR I S 1 P A iy AR o IR BME 4 20 . B 53X A8 1] 9
ﬁ%%@%ﬁE@%ﬁf?%ﬁiﬂﬁ%%{*ﬁ%EP , $if% Python fr Modules/_tkinter.c FrIRHK

char *(*PyOS_ReadlineFunctionPointer) (FILE*, FILE*, const char*)
B AR M FR A — R AN char *func (FILE *stdin, FILE *stdout, char *prompt)
IREL, BSR4 A BRI BRI % R B U0 A AR P4 £ prompt
Ah NULL Sk B, R E TR B R bR fa A ST BB AT R, R RIS R AR B,
readline BIHCRX AN T3 E MR U T o0 R A tab HEAM 2 SE T RE

gﬁ%ﬂ‘@ﬁ%g/l\EEPyMemiRawMalloc () ﬁPyMemﬁRawRealloc () %ﬁﬂﬂ@?fﬁ‘%, E‘j%ﬂﬂ%i{
A BE BRI NULL.,
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IE 3.4 RE e 45 R UM PyMem RawMalloc () B{PyMem RawRealloc () 4B, T A&
HPyMem_Malloc () B{PyMem_Realloc () 4 HBC.

PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
BEfh: #Hey5IA . XX N PyRun_StringFlags () WAL N, £F flags Bh NULL,

PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, Py-
CompilerFlags *flags)
B fh: #Hahi| A . TEHXIR globals il locals $57E 1_LF SCH TR H str 7Y Python JEALAY, FFE
J LA flags 48 7€ W S IEAR o globals WhAUR— A4 locals W DAALATSEIL T WM AT & o
&2 start $85E T I 2405 H R AT IR A R LR TEAT -

AR [BFFAUAS 112 Python MR IATIYLR , B ARG | % 1 574 Wik [2] NULL,

PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
BwEME: #eg 5 R .. EXRFN T PyRun_FileExFlags () WIfaLHRAE T, F closeit 0 0 F4F
flags 1K NULL,

PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,

int closeit)
BEME: FagFl A XREX N PyRun_FileExFlags () BIfEALIREE D, R flags &M NULL,

PyObject *PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject
*locals, PyCompilerFlags * flags)
B #Heg5l R . XEEXT N PyRun_FileExFlags () MRALIRIELD, ¥ closeit &4 0.,

PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject
*locals, int closeit, PyCompilerFlags * flags)
BEME: #Heg5IA. RBIT PyRun_StringFlags (), {H Python JEAUHS2M fp BEMTA & —14>
WIEF LR . filename V-S04, B filesystem encoding and error handler SEffRY . T
closeit HEAH, WISCFRFAEPYRun_FileExFlags () BRI ZHIHHKMA

PyObject *Py_CompileString (const char *str, const char *filename, int start)
BWEMA: #9518 . Part of the Stable ABL X241 % N HE Py _CompileStringFlags () WAL
B0, ¥ flags &H NULL,

PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
BEfa: #Hag3l R . XREX FHPy_CompilestringExFlags () WMRMHEEN, FF optimize 1%
N -1

PyObject *Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
B A A a5l R JENT T % sor PR Python JEACHY, IR [ £ RAUH XS . TF IR IR AT
start %5 5 3% T R BR 4 AT 9 g G AUAD I HOW. Ol Py_eval input, Py file input E{
Py_single_input. Hi filename $55& 1) SCAF44 29T R A4 3 AR X0 42 9 AT A8 H BRAE [ 945 5L B
SyntaxBrror R THE N WERAHS TC VA AT B 1 0 I R FICRF R [7] NUTL.

HEBY optimize 45 7E HIFARII AL (H -1 RS -0 ST A MR Dt g . NG
@ 0 (TEfifl; __debug_ SHEAH). 1 (BIEgifskk, __debug_ SHRME) Bk 2 CORYFAFH tLpifs
)0

3.4 BRI HE.

PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompil-
erFlags *flags, int optimize)
BEE: #He931 . 5Py _CompileStringObject () 2L, 1B filename 2 VA filesystem encoding and
error handler {5 H B 778 .

3.2 BRI HE.

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
BEME: #h4 518 . Part of the Stable ABL X241 Xt PyEval EvalCodeEx () WIfaifbiRED, HEt
AR, DA S i A i . HAR S B il NULL.
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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)
RwEME: #ag51 R . Part of the Stable ABL Xf— Ny (RS RF GORAE, HHRIESS 147 & 13
o MR R AR B T, R RIS, S8 RETAIEOAEREAE, R T &
B BRI 7 ML A A TT Y B PR T2 M s
type PyFrameObject
Part of the Limited API (as an opaque struct). TR C SRR . 2B 7 B ferE
AEAAT BRSO
PyObject *PyEval_EvalFrame (PyFrameObject *f)
BEME: #h4 5| A . Part of the Stable ABL $f—PHATWIRIE . X241 %PyEval EvalFrameEx ()
TR T, T ORER 1) R 3Rk
PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
BEME: #8451 M . Part of the Stable ABI %2 Python fERSZFT AN F BB S5HATW f A1
KIRA RS QR IIAT , IRy I IR F5 BT ] . BONY throwflag TE2: BEASA] AR 22
W—— RN EAE, WA SBEGLEM S — 75 XS TSN throw () J5ik.

TE 3.4 B R BAE & — RIS, AR ORA SR 2 5 15 S 5

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf )
PR B2 B Y BORE MRS, TR I B, SRR A AR .

int Py_eval_input
Python ik T FA XRS5 BAPy_CompileString () fiJfl.

int Py file_input
Python 1532 1 I - M SCEF BRI BE US4 P S I 46 4T TiLPy_CompileString () i,
P SETE AT 2K 1% Python JEA TS B B8 H 19495«

int Py_single_input
Python 1534 I T UMUE RN AR IGFF 5 BLG Py _CompileString () . X4 M T2 B R
TEARIFF

struct PyCompilerFlags
X2 R s AR S5 A K . X T R iR 5 0L, ERHE N int flags f£A, T
XFF A EPATHITE O, BRIl PyCompilerFlags *flags ffA. TEXFMEIL T, from
__ future_  import A]PAMBIK flags.
M pyCompilerFlags *flags N NULL B}, cf_flags ¥ 24/E4T 0 SRAEE, T4 from
_ future_ import iFREIBHEI LW ETE.

intcf_flags
G 1 4 AR

int cf_feature_version
of _feature_version 52 Python /NS . BN 48 #1441k 8 PY_MINOR_VERSION,

e BOBIA S 20, 24 HAUSTE of _flags WikE T PyCF_ONLY_AST JEARE A E -
e 3.8 W BT of _feature_version FE% .

int CO_FUTURE_DIVISION
AR AIAE flags T B VAMIAFIREB AT / YU PEP 238 FrUER) “HEFRIL"
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cHAPTER 4

51 AT

AT ZR RN T Python R YT IV

void Py_ INCREF (PyObject *0)
FIR ARG 0 IREL—AHilstrong reference, HEWIZXTGIEAERLH ] HA Y BEHT S -

I BRS39Skt borrowed reference JERWFEI Ny strong reference, Py _NewRef () BRER AT #% H kA
BEP Y strong reference,

WG RS, AWM Py_DECREF () BEIE .
X RAAA A NULL; QSRR BER & B AN NULL, i Py _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

RS Py_XNewRef () o

PyObject *Py_NewRef£ (PyObject *0)
Part of the Stable ABI since version 3.10. "N RO HE—AF 1 strong reference: 7 0 LR Py_INCREF ()
RIS 0.

NPT B X A strong reference i, W 2ATEH: B Py _DECREF () RG] H .
K42 0 WA A NULL; 405 o AT PAH NULL W i Py XNewRef () .
IR

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

] PAE R

self->attr = Py_NewRef (obj);

FEZ R Py_INCREF (),
3.10 P se.

PyObject *Py_XNewRef (PyObject *0)
Part of the Stable ABI since version 3.10. Z5{t)FPy_NewRef (), {HX{4 o W] PAH NULL,

RS 0 hy NULL, ZpREL - FfiR ] NULL,
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3.10 i fE.

void Py_ DECREF (PyObject *0)

FER— R EIXT G 0 Wstrong reference, FWIZG | AL -

Y 8¢ J5i —strong reference BERERLAT BIXF S 0951 A TEAS R 0), K5 2 M e 1% 6 5 it 8 2R B4 1)
deallocation pREY (‘B #4A%01 /N NULL),

I PR S B T AEIR AR R sl BTN R —A~strong reference.,
BERS AU NULL; ARARANBER = AN NULL, (] Py_XDECREF (),

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

B RO RO S EULE Python AU BUAEIA N (BIAMS—AFA __del () JiARYESL
BIRCRERN L2 L) o SRR H i AR 2L, BT RIS RERS B th Uy M T
Python 4 JayA8 & o X B MR AT AT Al o 4 Jmy 28 BRI X RAEPy_DECREF () AR ) 2 i
BN AT SERPARES o BIAN, AN b 0k 5 14 AR 7 24 55 B o 3ot R 1) 5 95 DL 1) —
AR, B RIS, RS AR AE B T Py_DECREF ()

void Py_ XDECREF (PyObject *0)
Hpy DECREF () 2Lk, {HXF4 o U] PAK NULL, FEXFpig 0L F Bt ol B0 % A AL 3R . ok
HPy_DECREF () 45 [FAEE T seAb

void Py_ CLEAR (PyObject *0)
FERC— MR XS 0 Wystrong reference. X AIPAH NULL, FEMEOL N R AR A EMROL; fFEH
s oL T HACR 5Py _DECREF () A, KHET HSHB RN NULL. $Xf Py DECREF ()
A NG T AR s i 6 4, TR % 22 S A0 oM B — A I s A8 B AR RE RS | F 2 1R 2 800k
>N NULL,
2 T BRI 17)— AN FE B3R DS ) W] B 233 7 B 42 i 5 | il T 22— A i

void Py_ IncRef (PyObject *0)
Part of the Stable ABIL. FE/RIRE—A 5 101X 2 o 19 istrong reference, Py XINCREF () [ EREURA
BRI T Python (IZFT I BRI «

void Py_DecRef (PyObject *0)
Part of the Stable ABL FBEi— M1 %4 0 Wstrong reference, Py XDECREF () WIBREURA . BRI #%
T Python {iEFTHFEHAS KA -

PAR BR BB AN 0] TR R ORE A8 A% 0 WA : _Py_Dealloc (), _Py_ForgetReference(),
_Py_NewReference () PANEFE _Py_RefTotal,
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CHAPTER B

FELE

AR BN AR 1 R BCRFLE AR AL BRI % Python S0 .y 48 Python S5 AL PN BERIAIHR AR 200 . 1Y
TAREEA fifR POSIX errno A8kt (BAEAR) A MRIL AL RN E /iR . K2 C APLK
BAEBNPAT IR AR E . KZHC APL B 2k Ml — NS RIS, AR E AT 23R o] — A5
W 2R ] NULL, S AR E AT 2 0R [0 — B 2k 0] -1 (BIAME DL PyArg_* BREGRIT 1 R
i 0 FaR K)o

ERHIDE, SRS RS IR A SR, RO, RIS 5. G Rk
' ﬁ%%ﬁ%ﬁ%ﬁﬂu% NULL (RS2 at kg, i, R dalE nuLn, RAEER 1k
NULL A9 [H]3 )

DR B T E R R R BRI AL R W, Tl A S EA R A BT RIS e
KWETE. MERITAIE R R, SR A A SRS R B (X 58 s A7)
Be) o MUERAERAL TSGR, W R IZIE R HAkE: . R W TN RIR ], T4 — i B 1 5 3%
ME 20 7 AR, WREEIRBCA TS S B/ V024, X Python/C APT [ ¥ I AT REAN 2B HII 1Y
F10, FF BT RE S AR A ) 75 R I

WA R RE AL sys.exc_info () BIRATER. BN B ARMIRA 2 (CRFeTeEfesl), m
JEEAEPR R G REEAFE (R ORIk %) .

5.1 ITEFO;HIE

void PyErr_Clear ()
Part of the Stable ABL & [RE RGN ow. WA R EHIRE ey, WASHIER.

void PyErr_ PrintEx (int set_sys_last_vars)
Part of the Stable ABIL ¥ #5 #E ] i T EJ 3] sys.stderr FHiE R4S iR IE 25, AR iR 2
SystemExit, XAHLL T ASITEI i #ERE, H iR Python #EFE, I IR SystemExit
SEBHE E IR TR
HATEARIE A B A TR B X R AL, B 25 S8 iR !
i W set_sys_last vars JF &£, W 48 H sys.last_type, sys.last_value Hl sys.
last_traceback K4 Bl E AFT VSR ZAL, (EFIEWH.

void PyErr_Print ()
Part of the Stable ABL PyErr_PrintEx (1) BJHI4&.
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void PyErr WriteUnraisable (PyObject *obj)
Part of the Stable ABL {§i i 24 Hi 55 1 obj 50 sys.unraisablehook () .

MIE T E, BB RESC PRl A S E I, XS ) sys . stderr FTEI—ME G
FEe B, M __del () JIAH AL E I TIE A BRAL

R A A ZH ol BATIA RS EARIR R AEA Rl A i TR S0 WPRATRE, obj HARA
FETETEE SRR

A JH L PR O L TR B S

5.2 it H=

XL R HOT R DR RCE S R R AR R B R AR Ry . A T R I, — LS R B IR 2R A NULL $8EE, DAE
T return ifm].

void PyErr_SetString (PyObject *type, const char *message)
Part of the Stable ABL X @ W B R FE A dr i i A 3. B— PSR E RH R, Bl
HHAVRHESFH, I PyExc_RuntimeError. RICTE N H BB B Wstrong reference (Bl 40 {#
M Py_INCREF ()). AR —FHRIHE: ERM 'utf-8" ML,

void PyErr_SetObject (PyObject *type, PyObject *value)
Part of the Stable ABL MRBEEM T-PyErr SetString (), HEARFIRHSEEN “E” $5EFE
—> Python {4 .

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
Bl 184 NULL. Part of the Stable ABL XANMEIE T — M R s 7+ Hak [B] 7 NULL,
exception ¥ 24 J&—> Python T RH . formar RIS 1TES 28 PR LA AR IRE R B
YpPyUnicode FromFormat () EMEIRE LHE. format Z—A> ASCII g 1) 450 .

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
RWMA: &k NULL., Partof the Stable ABI since version 3.5. flPyErr_Format () F[FE), {H'E#E2
—/> va_list RAPSHNA R W] 2B S k.

3.5 BRI HE.

void PyErr_SetNone (PyObject *type)
Part of the Stable ABL XJ2 PyErr_SetObject (type, Py_None) W5,

int PyErr BadArgument ()
Part of the Stable ABL. X/& PyErr_SetString (PyExc_TypeError, message) HIfai 5, HH

message 35 A TARASHOR M N EBRAE. BRI T WG .

PyObject *PyErr_NoMemory ()
AW A @4 NULL, Partof the Stable ABL jXJ& PyErr_SetNone (PyExc_MemoryError) i
5 BRI NULL , DAESNAAAEIRN, WRDERHF LS return PyErr_NoMemory () ; o

PyObject *PyErr_SetFromErrno (PyObject *type)
AWE: 18A NULL., Partof the Stable ABL iX-2/MEHEREL, Y4 C EREUR SRR E errno
BF, XASBREL MR 5. BT g, AU BEBUE errno, B IUEAH I AT IR
HE (M strerror () F£E), R/ PyErr_SetObject (type, object). ¥F Unix |, 4
errno fH/2 EINTR , BIrPWr RGNS, XARMS T PyErr CheckSignals (), fIARK
B THRIRA, WG HBCE . R eREOKIR M NULL RS R G AR [ R, 4%
RS THHAEER AT A Y return PyErr_SetFromErrno (type) ;o

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject
* filenameObject )
AW E: f&k NULL. Partof the Stable ABL Z8{Y T PyErr SetFromErrno () , MEINIAT 2 anE
filenameObject A~ NULL , ‘EXHAERE =NSEUL 184 type M REL. 281001, £ OSError
S, filenameObject X K€ SR L) £1lename J@1E.
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PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject
* filenameObject, PyObject
* filenameObject2)
B H fi: B A NULL, Part of the Stable ABI since version 3.7. Bl

FPyErr SetFromErrnoWithFilenameObject () , {H 435 — /> filename X} %, T
2 —MEZPIA filename [ R FICR O Al A2 B 5%

3.4 BRI HE.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
iAW) A & 4 NULL. Part of the Stable ABL 2{l) T PyErr_ SetFromErrnoWithFilenameObject (),
B4 A C G . filename 2 [ filesystem encoding and error handler fRIG] .

PyObject *PyErr_SetFromWindowsErr (int ierr)
REME: {84 NULL., Partof 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 Get LastError (), 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.

B] H 4 Windows.,
PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)

R W fA: 1@ A NULL, Part of the Stable ABI on Windows since version 3.7. 25 1
FPyErr SetFromWindowsErr () , BiAMAISEFE & B & i Ra25H,
\] F M Windows.,

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
R B {5 t& 4 NULL, Part of the Stable ABI on Windows since version 3.7. Pk T
PyErr_SetFromWindowsErrWithFilenameObject () , {H.2 filename ;2 A C FAF R B4

W filename 2 MRG0 4455 (os. £sdecode () ) fRESH K.
B] F 4 Windows.,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, Py-
Object *filename)
R B {5 t& 4 NULL, Part of the Stable ABI on Windows since version 3.7. Xk T
PyErr_SetFromWindowsErrWithFilenameObject () , HiIPSEFE & Tifil & mh a2,

B] H M Windows,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, Py-
Object *filename, PyObject
*filename?2)
R {h: 1@ A NULL., Part of the Stable ABI on Windows since version 3.7. 2
FPyErr SetExcFromWindowsErrWithFilenameObject () , {H J& 3 & — /- filename

POE-
B] F 4 Windows.,
3.4 B Tge.

PyObject *PyErr_ SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char
*filename)
# o fh: 18 A NULL, Part of the Stable ABI on Windows since version 3.7. B}
FPyErr SetFromWindowsErrWithFilename () , %RANSEFE BB Ml K& i) Fa2K A8,

u] H 4 Windows.,

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
B EMA: 18k NULL, Partof the Stable ABI since version 3.7. X 2fit % ImportError HEEEREL.
msg YFP R TR I B FAFR o name Rl path , (FFAI AR NULL ), K R4 E TmportError
XF IV ) JEPE name #l path.

3.3 B fE.
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PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
BEME: &k NULL., Part of the Stable ABI since version 3.6. flPyErr_SetImportError () 82
o, XA ERE VR E—> ImportError HTIERMIAK .

3.6 B fE.

void PyErr_ SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
BRI B R SCIE, AT AR (R R . WERMHI R E A syntaxError , WEBEBSMYEME,
iSRS T2 SyntaxError,

3.4 BN fE.

void PyErr_ SyntaxLocationEx (const char *filename, int lineno, int col_offset)
Part of the Stable ABI since version 3.7. 28{U) T PyErr_SyntaxLocationObject (), 1{H filename &
H filesystem encoding and error handler RS T 5

3.2 B fE.

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

void PyErr_ BadInternalCall ()
Part of the Stable ABL jX & PyErr_SetString (PyExc_SystemError, message) 45, H

>N

i message Fn i TARESEOH A NEERAE (B0, Python/C APL p&i%) . & EZHTNEEA .

53 AHESE

XLERRFT AN C AR bk 4. A0 R T i Python 53 warnings SR LE ek g BT
0] sys.stderr T Hl— 855 B MR, H WA W REC S48 & S0 R, EXMIERT, B
ol S . WA AT BE BT DL O, (AR eR AR S . RO R R, R EES 0
AR R, REME R 1. (JCEMfE R A LT TESER, WIEE A iE. X2
E&fﬁ:lﬁzg)ﬁﬂ%ﬁﬂﬁT%ﬁ, W E BRI TIEF W RE AR (Flan, Py _DECREF () A5 HFRH
— MR °

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)

Part of the Stable ABL i — N EEAE B . Z%4 category j2— &5 (W) 8¢ NULL ; message
se— > UTF-8 Jil i) 745 o stack_level J2— 45 R WIECR I RS 2R AAZ AR il b 24 1 IE7E
PATHRIRIFT A o stack_level 2y 1 R PyEre_WarnEx () WEREL, 2 efEtbe FRyR%EL, DA
IR

BB R PyExe_Warning T2, PyExc_Warning j& PyExc_Exception fJ7; Bt
IWEL L2 PyExc_RuntimeWarning . ARifi Python #5 I mAL BR T, Fra A
A A& kA

A REEFERELR, SRS warnings FIAr4T ORI —w BT 50 1T & i
C API.

int PyErr_ WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int
lineno, PyObject *module, PyObject *registry)
Rt — AR A S R T R S B X 2 LT Python %[ warnings.
warn_explicit () SN BHEMAE; AR H I T RIS . module FI registry 2 ${ ] H 1%
" NULL PARHEIAH 5 SCRY AT AR i BOARCR -

3.4 B fE.

int PyErr WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,
const char *module, PyObject *registry)
Part of the Stable ABL 28l T'PyErr_WarnExplicitObject () it message Fil module J& UTF-8
IS AR, T filename 2/ filesystem encoding and error handler fRRGY o

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABL. 23Dl FPyErr warnkx () WK%, B PyUnicode FromFormat () 3
AT . formar 2] ASCI 4RSI FAFER o
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3.2 BRI RE.

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABI since version 3.6. 25 FPyErr wWarnFormat () WKL, B category &
ResourceWarning H H B &Y source {£45 warnings.WarningMessage () .

3.6 B IIHE.

5.4 EiFEIRIEREE

PyObject *PyErr_Occurred ()
REME: EANTIA . Part of the Stable ABL M2 R ICE T HiRIE . WMEBE, MR E RHE
type (fe R HA~ PyErr_Set* M PyErr _Restore () Ma —KIAHIE 2580, Wk
W, WERIE NULL. fRIFASIIAXTREERS I, BIRAREX EMITPy_DECREF () .

i b 28531 GIL,

fi: N TR 5 R Y AT HE . WA PyEr e ExceptionMatches (), IR
B (HCBARA 5 R X T AR H KRB, Sl — DBl A2, 808 el s i)
R FH— T

int PyErr_ExceptionMatches (PyObject *exc)
Part of the Stable ABL. 254y T PyErr_GivenExceptionMatches (PyErr_Occurred(), exc).
BERR Y 2 HAESEBR B T S i AR T s SRS AT AT e i 5 | A R e A HEYE NI IR

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
Part of the Stable ABL fIIft given S57:¥ 5 exc Wi S H AU LR M EAH . AR exc @2 —2RAS
2, MY given 22— 7R SLHI AR B EAE . AR exc 2 —ocdl, WHZoedl (DASIEIH)
TIedl) HRYITA S R BECRRE R I TIL

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Part of the Stable ABL RS IRFE/RAFHE BTN =AML PR AL HhE . AR R B FHRAE R AT,
R =AM RHBCH NULL QPR ICE, WK IR I HARRAS R B S U S R 5 . E
FIEXT 42 0] PAK NULL B2R BN 4 R 25,

TR I pR G B TS B R S 1 AR R G B R AR AR B B R R A RS i A, 9
an:

{
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 BT =X RICEST AG/AAT . WERBFIRIERTEBCE, B o epihke. an
REARXGIYH NULL, FERFREFPON R . A2 A NULL SRR NULL (R0 M. S
RAU M2 WAL A TCRN i Rl . (G Sk Se A T 2 i S5 2R 17 . ) 1t
P 2 EXE D G5 - AR AHETE ] Z AT XA R A5 | BAETR 2 5 ARR AN
AT . (SRR — 5, SRR R B 2005 2 AT )

AR O oK IO 0 I I R A B R R AT A AR BT . WS Py Ere_Fetch ()
HARAT A BT R TERAT o
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void PyErr_NormalizeException (PyObject **exc, PyObject **val, PyObject **tb)
Part of the Stable ABL {5l T, FifipyErs_Fetch () FRERMM AR “IEEMAG”, B
*exc g NIRRIM *val ANl — LA EH] . RO IR EOT AR RSB 0
RMEC L EAART, WREATATHRME . SCOUXFPIER IERAL 24 T3 THPERE .

A MR R A BAHAE R EIRE _ traceback_ JEME. WISRARELE L E W], £
s ZEDA T M AR A 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. 12 U H1EE., BIM sys.exc_info () 53| . XEfE—
A CHIRIFE, ARG AR . IR B8 =D REHT U, H e —41
A[PAH NULL, ALBUCREREERRE.

TEMR: SRR RGN 2 PR BB R A UG BT B . R A 39 AR A ARG 75 I PR A I
WE S HRSHIE. W PyErr_SetExcInfo () KRR SIHHRF RS

3.3 B .

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
Part of the Stable ABI since version 3.7. &S HIEE, BIM sys.exc_info () 53 . XEfE—
A SR EIFE, MASNET I K FE. RSB SH5I 1. BEERERE, F
NEH =AZHHE A NULL. SR R =AW, EZ 5 pyErr_Restore ().

W IEPREGE A SR B P S w AR Br A . e 1938 AR e AU TR IR R AT
WE EH RSO . W PyErr GetExcInfo () RiZHSFHIRS.

3.3 B

5.5 554bE

int PyErr_ CheckSignals ()
Part of the Stable ABL %/~ %55 Python ({554 TAT H .

UNRAET: Python RS T ELAER M XK AL, BRI AR B AR AE T ES, WA, K
AR fE S AL PRAR . W SCRF signal A, WM DAMGEL DA Python 45 {55 AL PiLds -

R I TR S, SR )EIRE] 0, {HAZ, W2 Python (5540351 4 T 58, Wik
BRI R BB S RIAR [F] -1 GRAEHA R AL B S S v IR A AL B EATRAE T ke
$PyErr CheckSignals () W #ALER),

UR PR EONAE EAAER N, SFEARE T Python MRS NIRN, WIEAPITLATHAEH &1 0.
XA SRR AR A O iR (B Cul-C) BT R I AT C ARSI 1 .

i 4% SIGINT fJERIA Python (5 50 HE#E & 5| & KeyboardInterrupt 4.

void PyErr_SetInterrupt ()

Part of the Stable ABL #i #i — 4~ SIGINT fF 5 % £ W % £. X % # T
PyErr_SetInterruptEx (SIGINT),

>
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R WRBUE RS F S LR . BRIARGIL 311 C {52 2Bk IR ] -

int PyErr_SetInterruptEx (int signum)
Part of the Stable ABI since version 3.10. T4l — M55 2B IR . 24 FIRPyErr_CheckSignals ()
BEW I, K2 PR RS E 19155 405 1 Python {55 AL A .

IR AT AT EAE S A0, I HE Python {5 5 AL BEER SAETH SR Pl (944 A P4 R Ctrl-C
e W) e B TUH ) C ARSI

MR G EWE 5 A2 i Python SEALFR (BP#%°H signal . STG_DFL & signal.SIG_IGN), &
WA signum FERESVF IR S 950 B2 40, KRR E -1, FEHAMRERLR, WERE 0. HiRF R4
N5 PR BT 1

TEfR: R RS L. B ARNIFGIL I h C {55 A BRE AR .

3.10 Hh I RE.

int PySignal_SetWakeupFd (int fd)
XA TH R E T — S IEME T IR A8 AR T B XS ALG 5 95 19 B AR i S
AT, fd WU ARMLZER o« BRI 0] B — XY OIS .
BB -1 RS ARHE X RAIRIRES . XS T Python Hff) signal.set_wakeup_fd (), {H
Se AL R AL o fd B2 02— AR SR AT o BERR O 24 H TR

TE 3.5 R B #F Windows -, BpREIIAE S Rp B 7 A0 B

5.6 Exception 3£

PyObject *PyErr NewException (const char *name, PyObject *base, PyObject *dict)
BEME: #Hh97] A . Part of the Stable ABL iX/ T H KA BIEH IR Bl —SH i 2K . name S5
AR S E 4R, & module.classname BRI C F58 . base fl dict Z468 5~ NULL,
XRFFAIE—AIRAE B Exception XIS (FE C A LAEIE PyExc_Exception PjH]).

BEH __module  JEMEHRIHICH name ZEA Iy (HRJ5— MRS ZH), MRAFHBHN
JERG (BR— RS ZI5) . base ZETHRIGER IS, B AR — LR — ik
SRATEAL. dict ST A E — AR A EALRAG T4
PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base,
PyObject *dict)
BWEE: #a4 5] B . Part of the Stable ABL. flPyErr NewException () —#f, BT W DA AMLZS
PR R SORYTAFHR . Q2R doc JRIEAEZS, ERFAE R 2RI SCRY A7

3.2 BRI HE.

5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)
BwEME: #4951 . Part of the Stable ABL X5 5 Al SR [ — A5 | iz ], Wl A
__traceback__ 7 Python H1ijjii]. GISREA CREATEIW], iR [H] NULL.

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
Part of the Stable ABL B+ 78 KB B E N th . [fi/f] Py_None %R E .

PyObject *PyException_GetContext (PyObject *ex)
B fh: #ay7| A . Part of the Stable ABL -5 S AH IR 1R 3C (FEALIE ex i AR 51 K1 73
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*/I\E‘%ﬂiﬁﬂ) YER—AF I B, a] PAE T __context__ ¥£ Python Frgiiml . SRS AE R X
Ay 3L, MR [A] NULL.

void PyException_SetContext (PyObject *ex, PyObject *ctx)
Part of the Stable ABL X5 S8 A SCIAY B SR ESN cee (1 NULL SRIE 2B . A FRBOR o
e RO ARG A . X HC B 1 o 51T .
PyObject *PyException_GetCause (PyObject *ex)
Bl #ag3| M. Part of the Stable ABL F§-5 R A IR (— A6, B2 None, i
raise ... from ... &®&) fER—A#5IHRE, FI¥E Python it _ cause_ i,
void PyException_SetCause (PyObject *ex, PyObject *cause)
Part of the Stable ABL -5 S A SR 5 RS EA cause. (1] NULL SRVEZSE . BIA TR IR
cause 5z —"P BB None RUZRAUAG A . SCRHTI— 81 cause Y51 -

__suppress_context__ 2R E ek N True,

5.8 Unicode &8k

TR TR ECR B C B Unicode 54

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

*reason)
BRWEME: #He4 5] A . Part of the Stable ABL f)]##—> UnicodeDecodeError XL It encoding,

object, length, start, end F1 reason & J@M: . encoding F reason >} UTF-8 Jgi% 1) 45 R 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)
BEE: #Fa5l A . B — UnicodeEncodeError Xt HFHT encoding, object, length, start, end

F reason. encoding F1 reason 2 DA UTF-8 J4iL 1 F4F 5 o
3.3 A E MR 3.11

Py_UNICODE H Python3.3 ¥ 5 .15 1iF £ £ 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)
BEE: #FHagil A . B — UnicodeTranslateError Xt R H Mt object, length, start, end F

reason, reason s&=—>PA UTF-8 s 455 ,
33 A C R 3.11
Py_UNICODE H Python3.3 fE #%F ] .15 1F# E PyObject_CallFunction (PyExc_UnicodeTranslateErrc

"Onns", ...).
PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEE: #0931 B . Part of the Stable ABL 3R [ 2458 B 542 1 encoding J@ T
PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
BEME: #4351 . Part of the Stable ABL iR [0 45 & S W42 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 R4S B T XA W) start J@MEFHRE A *start. start W5 N NULL, {3
R 0, KRR ) -1,
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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 Y445 & B8 3T 2 W start J@PE1EHN start, EHRHRE 0, JR
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 ABI ﬁﬁl A E SR end JEMETEFETRN *end. end WIS NULL, JiEhA}
B0, R R
int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
Part of the Stable ABIL Y425 & S H AT end JEVER N end. IR [E 0, ZHfIR
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
BEME: #Ha45| A . Part of the Stable ABL 1R [B]| 25 i R XTSLH reason & 1E
int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
Part of the Stable ABL Y45 8 S5 X TR reason [N reason., EIRE] 0, J IR

9 I

XA R T —FTE C B Bt e IR 3, RGO S 3 A 2 i . ik
VR A —E 2 Python ALY (F%AEZJJEEE?A BIAREE) MBI EA]. BEATNT p_call 52
2B QYN A S by DR AN S i et L= Ll

int Py_EnterRecursiveCall (const char *where)
FPart of the Stable ABI since version 3.9. Fric—A~#IH0 C /2200 1 B TAT 1) 5507

R E L7 USE_STACKCHECK, LS MiPyos_CheckStack () R E#AE R G HEMR BT
. TEXFMER T, BRHEE 4 MemoryError Hik [ AEE .

Bifi i I R BCRAAG A R  R B T FR . AR nTE, X E— RecursionError iR [ —HE
TAH. EHMBELT, WEREZE,

where [\ j—A~ UTF-8 4t i FAFER AN " in instance check", BXF5 i IR B2 B i i 520
] RecursionError J§ B AHPHE.

TE 3.9 HUHEHC MR BIAERAEZ R APT HH] .

void Py_LeaveRecursiveCall (void)
Part of the Stable ABI since version 3.9. %% o — /{~Py_EnterRecursiveCall (). b4 &}
XtPy_EnterRecursiveCall () BRSNS byt BV ERAT — I -

T 3.9 HRE R BE R BCHIAE thAESZ B APT Hal .

X RIS p_repr TIAFHINILITMEIN., TERPHRLIL, tp_repr WTHEBEX LA
B I BRIEIR . DAR A BB B SE U D g . ASEBRBSCR AL, XA EE C XY reprlib.
recursive_repr () N .

int Py_ReprEnter (PyObject *object)
Part of the Stable ABL £ tp_repr SEIA T4 V8 FH DA PG ER

WRXFE WA, IR BCRF R Bl — S IR AL TJf[ﬁfH{R—Ftp_fepf%IJLJLJ:ZILIE—/\;J’EEU%Z{
PRI AR NS . B0, dict YR { ...} 1 list SFZCRHRME [.. .1,
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SR B E 28 U R DU b e R A [l — S RS FEMSOL T t o repr SCHLEH Y 2432 ] NULL.

FEHAUNFOLT , MR ECRRR [ M £ p_repr SRS ] IEH 4L

void Py_ReprLeave (PyObject *object)
Part of the Stable ABIL 459 —/NPy_ReprEnter (). W& EIZBRPy_ReprEnter () 1

L ARV — K

510 IrERE

B AR IE Python S &R A 44 7R PyExc_ BR_E Python SR 44 FRE 42 Ry 8 BRG] . X 2878 H Y

RN Pyobject; BATAGEIRNG. THISEEIM T 4R &

C &R

Python Z#R

PyExc_BaseException BaseException
PyExc_Exception Exception
PyExc_ArithmeticError ArithmeticError
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedE

rfonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedE

rfonnectionRefusedError

PyExc_ConnectionResetErr

pfonnectionResetError

PyExc_EOFError

EOFError

PyExc_FileExistsError

FileExistsError

PyExc_FileNotFoundError

FileNotFoundError

PyExc_FloatingPointError

FloatingPointError

PyExc_GeneratorExit GeneratorExit
PyExc_TImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError | IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt | KeyboardInterrupt
PyExc_LookupError LookupError
PyExc_MemoryError MemoryError

PyExc_ModuleNotFoundErro

rModuleNotFoundError

PyExc_NameError

NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedErro

rNotImplementedError

PyExc_OSError

OSError

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError| ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsynclIteration| StopAsynclIteration
PyExc_StopIteration StopIteration
PyExc_SyntaxError SyntaxError

54
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R1-ZIW

C &A% Python Z#R &iE
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError | UnboundLocalError
PyExc_UnicodeDecodeError| UnicodeDecodeError
PyExc_UnicodeEncodeError| UnicodeEncodeError
PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateErrdnicodeTranslateError
PyExc_ValueError ValueError
PyExc_ZeroDivisionError | ZeroDivisionError

33

Z G - -

PyExc_BlockingIOError,

PyExc_BrokenPipeError,

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,

PyExc_
_FileExistsError,

PyExc
PyExc_

PyExc_ProcessLookupError and PyExc_ TlmeoutErrorj}
3.5 Bk HhfE
3.6 B fE

ConnectionRefusedError,

IsADirectoryError,

: PyExc_ModuleNotFoundError

XL RS A4 PyExc_OSError:

T 3.3 R P X L R4 v 4 02

YR

511 #rf

Fr A B9 b5 ifE Python %

PyExc_FileNotFoundError,
PyExc_NotADirectoryError,

PyExc_ConnectionResetError,
PyExc_InterruptedError,
PyExc_PermissionError,

740 PEP 3151.

: PyExc_StopAsyncIteration fll PyExc_RecursionError.

C &#R

#&it

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

(|

BRI S 2R

&%

L IR AT VA 2 R A

HA PR PyExc_ filE Python S 44 Ak, X8R

& PyObject* JAL EfTHGEEXNR . AT T &R 45
C &R Python &R i
PyExc_Warning Warning 3
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning
PyExc_PendingDeprecationWarning | PendingDeprecationWarning
PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

U3 H b e
2 {94 Windows HE S AR IIRTS G X T Fikh BIAR ) 25 MS_WINDOWS |

(1ibE-=N

PAMEGR I E B A

5.11. HREEEAS

55
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3.2 FRIEE: PyExc_ResourceWarning.

VERE:

3 R A AR A IR R
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AE R TA S ] TRAT S5, B3R C AU TS -F- & nI RS A, #E C HfiiiJi] Python ALk,
PABSET R B BT IR C 9 H 8 Python HHA(HAE4E .

6.1 IRIERFZHIR

PyObject *Py0S_FSPath (PyObject *path)
BEME: #h4 51 A . Part of the Stable ABI since version 3.6. iR [u] path 163 A4F R4 PR E R
WRAZX G R —A str 8 bytes X4, Wk [\ —AHiWstrong reference. TR L LI T os.
PathLike $, MHBEEE—4 str 5 bytes MR E _ fspath (). FEHABFR T
¥5| & TypeError HiR[H] NULL,
3.6 Bl Die.

int Py_FdIsInteractive (FILE *fp, const char *filename)
R 2 R R filename 1) Fr HE VO SCAHF fp B 8 N S WA B W N GR B BO(FE &) {H.
isatty (fileno (fp)) NEAEK XY E T XML WREFEIRPy_Interactiverlag
ﬁﬁ%, IR ELTE filename F5%t 4 NULL BUE HAFRE TF4FH ' <stdin>' B '222" BfHFFR
n] EAH

void PyOS_BeforeFork ()
Part of the Stable ABI on platforms with fork() since version 3.7. JESERES X 27 Bl £5 528 PN FIR S R
B BCRREUY SAEI ] fork () BUEARAMT LI SEkE 24 Hi AR Y R B A i i . Had e X
T fork () WARL.

5 C fork () P JH W 24 H fF main” % 42 (B T 'main” %4 %) b #47. X F
PyOS_BeforeFork () RUit 2t

3.7 B

void PyOS_AfterFork_Parent ()
Part of the Stable ABI on platforms with fork() since version 3.7. FESEREA X 27 J5 B 5 28 N LIRS R
B WCRREY SFEW A fork () BURMIZELIA sERE Y iR g2 oA, ot ek 2
. REHTEXT fork ) MRS,
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3
NN
i
Kk
+
rﬂ‘:&
2
el
4_H

% . C fork () 18 H N 4 H ¥ main” % %2 (VT main” f
PyOS_AfterFork_Parent () EUit 2.

3.7 B fE.

void PyOS_AfterFork_Child ()
Part of the Stable ABI on platforms with fork() since version 3.7. FEHFES X 2 )5 HH W EREERIR ST
PR WERBUAHE A fork () BURA SRR FoRE 24 5l BERE Y s B 2 S e TR i, 4
Az AR L2 [0 2] Python fEREZF DU, H@HTE LT fork () HES.

& C fork () WH M 24 H A main” % 42 (KL T main” f# # 2%) W #E47. X T
PyOS_AfterFork_Child () SRULHLENN.

3.7 B Tge.
S

os.register_at_fork () o s Vaa s wJ #iPyOS_BeforeFork (),
PyOS_AfterFork Parent () MlPyOS_AfterFork child () J8JA H & X Python FK%{.

void PyOS_AfterFork ()
Part of the Stable ABI on platforms with fork(). {EXER4S L2 J5 07 L6 N AR ORI 01 Ak
i 11 Python eSS U I pR ALY 70 B HERE g o SR R — AN B AT AT ST 3R A BB iR
Hr, RTS8 I R A

3.7 BGE RS WEBEiPy0s AfterFork Child () B,

int PyOS_CheckStack ()
Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. 4 REas IR 23 (a6 it
R EAE. X R — D ATER R, HAUEE LT USE_STACKCHECK Il ] (H Hi7E Windows Efiff
FH Microsoft Visual C++ Zii%%%) . USE_STACKCHECK F# [ 3 X5 R4 A N AZAENR B O AL g
R R o

PyOS_sighandler_t PyOS_getsig (int i)
Part of the Stable ABL iR [nl{5F5 i {24 {if{E S HFRF . XJ& sigaction () B signal () AT
B WA EBEMTX LRS! Pyos_sighandler t & void (*)int WYZRALE LG4 .

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t /)
Part of the Stable ABL Y55 i (15 AL BARFF BN h; R IBIHE S AL HAE)F . X sigaction ()
B signal () HUNGTRIERE . ANEEIHIXLEREL! PyoS_sighandler_t /& void (*)int [
PR E SUnN%

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

iy WIRBURN U EHA . Wi Pyconfig API DA ATHafR%T Python #E4T #4410 1Y
PyConfig_ SetBytesString () RN,

PRSI 7 #E This function must not be called before * Python #4757 4144 1. 27 Hi R FH DATE IE
ML LC_CTYPE 55 K &Py _Prelnitialize () M.

i ] filesystem encoding and error handler FefR—FTTER . AR IRALFRES N surrogateescape 45 1%
AEFRZS, R FTARAS ) 4 R fE S 2 U+DC80..U+DCFF 35 Fil N 4% s AR — N5 51 w]
PEfERS  AHEAF, WA 715 2 surrogateescape 5 iRAM AR AL LA S ARG E AT

1R 8] — A& 18] 2 BE A S A7 4L AP R 384, (B PyMem RawFree () SRBENAE. W
I size AN NULL, WPRFHERR T null ERFTEFEFEE S AS| *size

TE RS A R B A4 B A 1 IR 1] NULL. A0SR size K NULL, W *size RF7ENAEES IRITR N
(size_t) -1 SIEMRASEIRIIZ N (size_t) -2,
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filesystem encoding and error handler & #] PyConfig_Read () ¥ ik £ #y: 2 WlPyConfig
W filesystem encoding fMlfilesystem errors W F.

R BRGNS A 2 K2R, BRAE C PRAREIT B .«

WM Py_EncodeLocale () BECRIFFATH gt ] 75 ER

B

PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () BR%L.
3.5 B fE.

£ 3.7 BUE S BUAE PR AfE Python UTF-8 1R ] UTF-8 Zifis .

TE 3.8 FCE P IUAEUNSRAE Windows Py LegacyWindowsFSEncodingFlag K25 eRECE(8
F UTF-8 4fidig =

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
Part of the Stable ABI since version 3.7. J—> i 5e 45 4 W 19 F 49 5 4 8 K filesystem encoding and
error handler . YNREEIRALFES A surrogateescape 4 iR AL FES , MFE U+DC80..U+DCFF i [ Py A A
PEFAF WA 777 0x80..0xFF,

R B AR LR A B AR, i PyMem Free () EREMNAE. 4% A4 g AR SN TE
S BAS R [B] NULL,

HIS error_pos Ak NULL, WA £ *error_pos ¥y (size_t) -1, HURTERAEHILGSIR
BN TR IR G 5

filesystem encoding and error handler J& ] PyConfig_Read() R % #HW: 2 WPyConfig
W filesystem encoding flfilesystem errors 2 H.

Wi Py_DecodeLocale () MBS 7I7 HR AL [l ph S 75 LAY P AT HR o

e WK $OAR AT FE This function must not be called before *+ Python #4777 4744 10 22 BV FH DA
{EIEHHIAC & LC_CTYPE I55 Ki: #i& Py _Prelnitialize () H#L.

W

PyUnicode_EncodeFSDefault () flPyUnicode_EncodeLocale () B,
3.5 BRI HE.

TE 3.7 BUCE G IR R AR Python UTF-8 A5 KH i} UTF-8 g .

FE 3.8 RHE M PAE W SRAE Windows Py LegacyWindowsFSEncodingFlag K25 eRECR(8
i} UTF-8 ks,

6.2 ZGiThAE

XK H sys BRI AE R DALE C ARSI TR EATH T U B R iR sys B
P F i, I S TR AR S i
PyObject *PySys_GetObject (const char *name)

B EAF| A Part of the Stable ABL 1R[] 3K [ sys FEHIXT S name 5 WNFE ARIFEAEN
& NULL, HHASEERE.

int PySys_SetObject (const char *name, PyObject *v)
Part of the Stable ABL 5 sys B ) name 18 v [&3AE v S NULL, FEMHILT name $M\ sys fid
R . R A 0, KA RHR ] -1,

void PySys_ResetWarnOptions ()

Part of the Stable ABL ¥} sys.warnoptions BEE NEHE., WREA{FPy_Initialize () ZH]
R -
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void PySys_AddWarnOption (const wchar_t *s)
Part of the Stable ABL 4§ s #s1F] sys.warnoptions. MWEREUWAIMIEPY Tnitialize () Z Hi#E
T LASE 32 i e i R 51 2

void PySys_AddWarnOptionUnicode (PyObject *unicode)
Part of the Stable ABI. ¥ unicode 3)J1%)| sys.warnoptions.,

R H Hi R $OAR AT AE CPython SE ML Z SME AT, I A B LA AEPy_Tnitialize () HH)
warnings B8RS AZHBIHH, HEZEESITH P iR L DA VR 8 Unicode Xf 4 i) 4
REBEH -

void PySys_SetPath (const wchar_t *path)
Part of the Stable ABL ¥ sys.path WA HTE path HH BN EARLULII SRS, ZSEY ]
TR -G IR R AR R AT (FE Unix F2 o, 78 Windows |24 ;) 23 B B A=A 512%

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABL DA formar $iiR W% H AR B A% sys.stdout. A&F| KM, B
AT ER (IR0,
format [ 244 A% AL H AR R B S NREIFE 1000 SEAYPAE -- i 1000 F5 5, fh
FFER AT . R, XA AN B BN SZ BRI %es” #%2X EATT 248 7% <N>s” SRRl ,
Horp <N> @ — P2 AATE <N> 5 HAR TS SCAR W i KRS Z AR i3t 1000 45 g -3k
TR . BB %, B RE AR RIECF T A A T AL .
TR KA THIR, sys.stdout #ESS, CAESULTHER S AZIEIER (CJZR) stdout

void PySys_WriteStderr (const char *format, ...)
Part of the Stable ABL Z8{MlPySys_WriteStdout (), HM NEAZ| sys.stderr B stderr.

void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABIL 2&1{p| PySys_WriteStdout() #J R ¥CK: xff i PyUnicode FromFormatV () 3
RAATH BT EASH I BB 2 EE K.
3.2 FiihtE.

void PySys_FormatStderr (const char *format, ...)
Part of the Stable ABL 28{MPySys_FormatStdout (), HBCNE AT sys.stderr B stderr.

3.2 Bl e

void PySys_AddXOption (const wchar_t *s)
Part of the Stable ABI since version 3.7. ¥ s it N —AH -x WA W EE&HB e N8
#|PySys GetxOptions () FriRIaIHY) Iyt . WA ATEPy Tnitialize () ZHIHA
i B
3.2 FriR e

PyObject *PySys_GetXOptions ()
BEE: EANBYT| A . Part of the Stable ABI since version 3.7. J& B 24 7] —X WM, K0T
sys._xoptions. KAEFRET, KHR[E NULL g E 5.
3.2 Fi e

int PySys_Audit (const char *event, const char *format, ...)
G KA VT SRR I R AR AT 88 5o BT A ke (] S A 2 T P 2% ] AR ZRAE T 0 — A
Rl
o

AR E A AT T, WKFEE formar FUH A2 BOR M i — S AL ARITTH.. B N PASE,
fEPy_Buildvalue () MM FAFY AT AR EEAR I, ERgds s
—HILRICAH . (T N THFE— 51N, EUR T 3R INERIE IR B SRR B
JHFE, PR &Rl R B0 . )

TR # BN Y B UEPy_ssize t ORALHE, TR E X T PY_SSIZE_T_CLEAN.
sys.audit () 475k H Python (A & EIOM [F] (1) A -

3.8 Fri e

16 3.82 MU E: BoKkPy ssize t [T # #aUFAF. TEICZ AT, 251K — DTG 51 &
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int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
FEAT I FIXF G2 hook U INEFENG 1T 8752 . FE BN IR [0 AR R MR R JERAE . nstis
TR EE#Ihil, IBSTER M E AR, JEa 3t APL I S e B 1T )
FT A iR i T o

userData $§5T 29016 N1 R4 RT 8RBT Rt R R s AT A, IR A8 A B B2 48 1)
Python R

BB AEPy_Initialize () ZHIRCEAMBIA . MRALBTAIIRICZ GRR A, AR
ﬁ%@?%ﬁi;ﬁﬂiﬁ%ﬂ%ﬂﬁ%ﬁﬁ%I7,vi~/M}\ Exception TR REEMGTERIE CHABSE R
AR -

AT R 2K A Ch int (*)const char *event, PyObject *args, void
*userData, H W args & {RIUE NPy Tupleobject, X A4 T bR AL B 2 2 W45 51 Kk F
) Python f#RERR FTH7A7 Y GIL KR .

HZ 1 PEP 578 [ A RATATTRIIE . AEs T RPRIARE R o 5 A TSR e B0 B L o
TR, 2 DL R A SR

WERAFREAR CowI i, BURRECH 5| L H TS F sys . addaudithook HARMFEMSEL. MR
BALMBAE I F5 K T —NIRE A Exception WSHE, HifHF RSN HIZ 5T 5 S0
B P, MDA AHEGE AR5 T E A IR AR A TRERE I B A B 1

3.8 B fE.

6.3 TR

void Py_FatalError (const char *message)
Part of the Stable ABL T Fl—Efir iR BT AR . AR PATETIE . MR RO 24 e
TE 7] BE- K28 1] Python EREE G 10 A FI AR AT B0, 40 R C IR
WP 78 Unix B, FpifE C FERREL abort () LB I HFF HE R 4E—4 core M.

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.

1E 3.9 BUEH: B BICskeR 84 75 -

void Py_Exit (int status)
Part of the Stable ABL B i 4 ai . X Py _FinalizeEx () $R)G A FRUE C JFE K%L
exit (status). R Py FinalizeEx () iR, BHIRSEHHE S 120,

1E 3.6 UE G ok H R ZALHI IR S 20 .

int Py_AtExit (void (*func))
Part of the Stable ABL. YWl — 1M Py _FinalizeEx () VEAMTEIRRE. 1817 R ECHEANE AT
IS HA N R BUEAE . 52 AT DAYENE 32 /N PEeR AR . MM ey, Py _AtExic () Xfik[H]
05 RIMEF, BERFRE -1, FRJEENRREEE RS B e . NG PR B 2 29 H—IKk.
17T Python [ i A RIS BRER B Z W58 1, A G Python APT N4 func P .

6.4 SR

PyObject *PyImport_ImportModule (const char *name)

BRWME: #Hh4 5] . Part of the Stable ABL %42 N Py Import_ImportModuleEx () Wfajfkhiiz
H, B globals F locals Z501% A NULL F4F level %4 0. 24 name B 5—1MES (AEET—
AN TRE) B, fromlist ZELLPRNFIER [ %1 ] XFEIR MELRE S B 48 2 I AEER A A
MO IR ) SRR s E . ORSERZ, IXAE name S5 g 48 — A1 im JE 74
PP A — AN REIER : FEEM __all AR TR SN ) RS
/\ﬁﬁ%ﬂ@%ﬁ%lﬂﬂq; U TE A RN IR A NULL I 38CE— 8 . BRS AR R BIAN 2 e
sys.modules Hf,

ZEREUR R I R AR A
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PyObject *PyImport_ImportModuleNoBlock (const char *name)
BWEMA: #9518 . Part of the Stable ABL Z RS ZPyImport_ImportModule () H— 1%
43144 o

15 3.3 BUEE: fE S AR — SR S R B s B R . (HU2 M Python 3.3 32, B07 AR Z
HE L TR E UM R MBI, B AL BR BRI T £ To b 2

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

) Object *fromlist)
BEfa: #agil A, FA—AEE. S NE Python BREL __import_ () IRELSEEAIAA KA
R

IR B — AR I 5 AR B e = 2 AR5 I, BURHE T AR N NULL I E A
o 5 _dmport_ () ML, YUK NH B R U E % SRR, BRIESR T
— AR WY fromlist

FARMAFRE BN A SE ARG, WB Py Import_ImportModule () HikE.

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject
*locals, PyObject * fromlist, int level)
BREME: #8495 A . Part of the Stable ABI since version 3.7. S A— 5, T IR B B 321 PH
Wi 27% W& Python BR% __import_ (), PUAFRE __import () eRELS BT KL

IR E & — R T AR A s 2R R ARG, BURTE S AR I A NULL I 5 — A
. 5 __import_ () ML, HiFRK—DENFEELR EMERE Dz mZHE, BRIESE T
—/NEZSH) fromlist

3.3 B

PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,
PyObject * fromlist, int level)
BEME: #Hag3l B . Part of the Stable ABL 25l T-PyImport_ImportModulelLevelObject (),
{HILAF5 A UTF-8 ZRis ) #4552 M A& Unicode X4 .

e 3.3 i ANF%Z level Sy T

PyObject *PyImport_Import (PyObject *name)
BEME: # A5 M. Part of the Stable ABL X2 — W T4/ “SAH TR WESZHR
Br (RRIRE level 1y 0, FRGEXFA) o ERFMGE 2T ERIEMNET __builtins_ HH
__import_ () PRE. XEWEFFN L EIERE T R A TR FA

ZEREUR R M X AT

PyObject *PyImport_ReloadModule (PyObject *m)
A #4931 M. Part of the Stable ABL T — VBB, SRIE— M8 B & BRI HT ST, B)
HAESMIIR I NULL BB — A5 (R B RSP -

PyObject *PyImport_AddModuleObject (PyObject *name)
BREME: BT A . Part of the Stable ABI since version 3.7. 3 [B] X N FFAME B2 FREGE BT 2 .
name ZEE AW DA package .module. HIERFFAE modules =ML 3 oA Bk 2, QISR RA
), WEE— AP R A A F] modules ML, FERIK TR [A] NULL F 5 4578 .

M WREUR SRS A ERE; IREEIR RN, RSS2SR 4 . 15
HPyImport_ImportModule () BT R A F AL, name i FH7 552 FRAG G455
FA A0SR i AN AEAE R S0 ) 2

3.3 B He.
PyObject *PyImport_AddModule (const char *name)

BEME: S5 A . Part of the Stable ABL 28{l) TPy Import_AddModuleObject (), {HE LMK
>k UTF-8 4 i) 44 B i A~ /2 Unicode %4, object.

PyObject *PyImport_ExecCodeModule (const char *name, PyObject *co)
B A #a93] A . Part of the Stable ABL 25 5 E — MEIRAFR (R HE A package .module ) Fl
—NM Pyhon “F 5 SCIAFSE I M N BB BT compile () KRBTSR S, MG, & X%
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B S s, 5005 R A SRR (1] NULL JE i — AN 5. R ARSI T name
M sys.modules iR, BIfEE name ¥E3E APy Import_ExecCodeModule () BB ELET
sys.modules H1. 7E sys.modules HRE KT AV BHUE GBI, KA
WA INERTERHON G2 BT —FAR AN (PR LR 2 E R T fE 2 EWMIRT) RES.

Ry __spec_ Ml __loader  AIRMARBERITE, FFOUE NG UAIE. ML spec YN 2
(AREBE) FRUCARBEIRE __loader  MTEHAMMIL TN SourceFileLoader MYSLH.

By _ file JEMERBEE AAIEXTRE co_filename., {IMRIEM, __cached_ ik
.

AR E B T AN IR ECRF BB E . WS Py Import_ReloadModule () T fif HE #AHL ) Tl

U2 name i1 — AN package .module HYHF RS A TR, WATAT I ARG RLETHTIIA
SN

jE:'/i%aé%]‘)@ﬂPyImport_ExecCodeModuleEX () %I]PyImport_ExecCodeModuleWi thPathnames () o

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char

*k
‘pathname)
R WE #8951 A o Part of the Stable ABL Z8{Y) TPy Import_ExecCodeModule () , {HUNE pathname

ANk NULL W8 BT 4 __file JRHEMTE.
%%Jm,PyImport_ExecCodeModuleWi thPathnames () o

PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)
£ v i # 8y 31 M.  Part of the Stable ABI since version 3.7. %
FPyImport_ ExecCodeModuleEx (), {H N cpathname A k) NULL N £ 9 % b 5 B f &
1) __cached_ fH. TE=/ARECT, X2HEFMENH—1.

3.3 Hge.

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

*cpathname)
BEME: #Hag3| A . Part of the Stable ABL Z4{l T PyImport_ExecCodeModuleObject (), {H

name, pathname 1 cpathname 4 UTF-8 it F4F . QIR pathname WA NULL WA 22218
P& cpathname HEWT H 135 FRAE

3.2 R EE.
TE 3.3 WU e s R AL T AR AR N & imp . source_from_cache () RITEFHKE.

long PyImport_GetMagicNumber ()
Part of the Stable ABL i&[1] Python “F5i5 304 (R .pye SCHF) MR, MBEBOY MAFAE T 571
ORISR DU, 4 BN . AR M -1,

£ 3.3 JUOEHC: RIMRHR EE -1,

const char *PyImport_GetMagicTag ()
Part of the Stable ABL %1%} PEP 3147 #43X1 Python =455 SC 444 1R[] JiE RARSS 45 . W iCAETE
sys.implementation.cache_tag BRI 2445 FH R AR I ek E0) sSEAS R L

3.2 B HE.

PyObject *PyImport_GetModuleDict ()
BEME: EABG5] B . Part of the Stable ABL 3z [0] Jl T T 78 (B sys .modules). iHHES
ORE TR AR A

PyObject *PyImport_GetModule (PyObject *name)
BEME: #He95| B . Part of the Stable ABI since version 3.8. R B 45 B 4 PRI AR, QBB
AR AR A NULL (HA LB R AR IR B NULL T3 E R

3.7 B fE.
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PyObject *PyImport_GetImporter (PyObject *path)

BEME: #a45| A . Part of the Stable ABL 1R A4} %} —1~ sys.path/pkg.__path__ W45 H path
AR AIATS, AIfEilat sys.path_importer_cache FHRIREL. WERE AR Z A, W
2 JJ] sys.path_hooks H 2 E|—EEALIEZ path 5% H 948 1. Q0% o H 09 8+ ik
[ None; X545 HIH H Fpath based finder Joikh1% path 4% H B & 4% . G5 R L7 sys.
path_importer_cache. iR[|—A4g & FLamA TR AH5 H .

int PyImport_ImportFrozenModuleObject (PyObject ¥*name)

Part of the Stable ABI since version 3.7. I#4 WK name W E R EEREH, BhEHRE 1, W0RKFRE]
FEEUR ] 0, AR AR L R AR 0] -1 B E A . EAHEM AT G RS AR
i%ﬁﬁﬂﬂ) PyImport_ImportModule (). (HHRIAATA RN - WAREI O S A MR ECRG &
RE.

3.3 B ise.

134 BUEM: _ file  JEMERFAFHERR FiCE.

int PyImport_ImportFrozenModule (const char *name)

Part of the Stable ABL 28{)|F-PyImport_ImportFrozenModuleObject (), {HH. ¥k UTF-8
SR FAFER A2 Unicode X4

struct _frozen

R DRGSR A R Y 5 2R A E L, S freeze T HM A M) —2 (3§ ZF Python JEA
WEATHRFH) Tools/freeze/), HE XA # Include/import.h FLF:

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

bi

const struct _frozen *PyImport_FrozenModules

AR IR AR 10— frozen ILSRAYEAH, PA—DBr A B NULL sUBAYILRFR S,
Ho YN URGEBURPC T AR, BRI WIR R 5 =I5 U T AR 5 2R SR (I S B
R .

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

Part of the Stable ABL. [m] B ) N B F TSI — &L, XX Py Import_ExtendInittab ()
RIS, AR TCVEY RRMR ] -1, BB e (1 H A FR name K5, I8 FH BREL initfunc
VERTESR— IR AR BRI ALK E . R BN 247 EPy_Tnitialize () ZHIPHH

struct _inittab

TR BRI R P B — 55 H S . B GARTREE 1 T N EAEMRRERS T i AT 44
FRAWIIG A KA. A FRE 1> ASCI 4t (i F4F 5. iR A T Python R /7 F] DA % 4544 14 1Y
AR EPyImport_ExtendInittab () MHEEAASRALSMY N BRI . ZEEHAESE Include/
import .h HFE Lh:

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

bi

int PyImport_ ExtendInittab (struct _inittab *newtab)

A BRI — B, newtab $UEH AN A— A5 VA NULL 428 name FBeAY b I 4% H 45
W ORBERR O R 2 P BN AR R . SRR IE] O B AR TC IR S i AL 8 N AR 4 Jie I B
R -0 2MRAEIRIGI, REA SRS AR . BB A EPy_Tnitialize () ZHITHM .

o 2R Python #E  #y £ Wk W #h M, MpyImport AppendInittab()
B PyImport_ExtendInittab () WHAERFR Python ¥ 4G4k miE i .
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6.5 #¥#E marshal #{ExZ

X LEHIFE o C AL HE S marshal BT A AH R HEAS )P S xd 52 . oAy 22 pR 00T R RF 4R
a5 AKX R ARG 2, S5 — 28 R 500 AT SR 2 O 2 508 . F 1 77-6if marshal Zi8is (1) SO 20 A
BT I
BEFEAEAF T 2 R AR T3k
WA ST R AR AR S - 565 0 SO DT sERUAS , 565 1 UAR 237 SO0 marshal Jiz J7 2714k L S 4k
FAFER . 5 2 RSN S B kA X, Py_MARSHAL_VERSTON $8B] T 4 L4 (M4 AT
BUYE R 2).
void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
Ft—A~ Long BHY value DA marshal 45 A file. X¥FHE A value H AR 32 AL TEIEAR
BLIY) Long ZRBIRG KNI . version FEEHSCAAS IR ICAS .

PERR BT RER N, TERX A OL T BRI DR W PyErr Occurred () #EATHRI.
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

¥—A Python X4 value VA marshal 485 A file, version 581 SCAFA& IR A o

BERR BT BRI, AEX A OL N BB B R R T . WM PyErr_Occurred () FEATHEN.

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)
BEME: #ag 7R R —LE value () marshal FoR B TFATERRT R . version 15 B SCIAAR Y
JiRAS o

PATR BB SO IR S A% 9 marshal A% (R

long PyMarshal_ReadLongFromFile (FILE *file)
MATTF T BRI FTLE* XN R R I —4> C long. i e B REBEIR 32 (IR9(E, TCit
AHL Long R/ NI
KAFERI, R BLEE M R H (EOFError) HRI] -1,

int PyMarshal_ReadShortFromFile (FILE *file)
MFTIF T R ILE* XF R A EE TR Bl —A C short . {ff FH I eREUR ABEEHL 16 (iffE, Joit
AHL short FERIH I/

KAGRRIS, RFBCEE AR (EOFError) Hkk [ -1,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
B #reg7l A WFTH T B FILE Xif R A ik o] — 4> Python X§ 4.
KAFEARE, R EE LA R (EOFError, ValueError B TypeError) Hik[H NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
BwE i #eg il . MATIFH T BB FILE* XF I /) £ 86 i 1% [1] — 4~ Python X} 4:. AN [H]
TPyMarshal ReadObjectFromFile (), IR E FA ML EREZ X4,
VPHRE SO B AR A A, DA S S A R v] DATE A A7 i 5t 48 T A 2 B A S
BN FAY o A AR 8 A 2 TR SCAF U AR I 2] 5 P it T =X

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

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
BEME: #ag il A . AWAE RN data 1 len A5 715 Genf DX B A £ 2 [l — 4> Python %if
%

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

TERVEIR H CRY FERR LRI AR, XL e i Y. HERY(EEFIFEB] I extending-index .
X B8 pR B A A 1 BT = S, PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), VA

JepyArg Parse (), ENVHRH A% XA F F  RKF ok B0 A ) 2 80085 T ek B, 36 2 R 0 60 0 A
[l TR R A A AT R

6.6.1 BEITS

—AERE TR AL 0 BEE AR 0. MR UEICHIARANIA A Python X4 EiliH 21
FAFECE hE SRR IO B T AEBISN, — RS S B R 2 B 0 LY X 48 R
W EA B SR FERE PRI T, WG5S N RBAGZARATG; G5 O Rt X 4>
R EITHY Python XFTE2RAL; J54h5 [1 WAL C Az i (LR KA,

FHBNZFEX

XA A FVFRERS Gt BRI S 1) AP RIE AT 1 AR B LR [T Y unicode A7 B0 47 XY
JE IR A
BAED AV, S X @A AL IR .
A =PI MR AT AR AT ER I G e e 3] C 22
o By Ml s* EAERIAE K QI T — APy busfer S5, RXRFBUE T2 S ob X DAFEYA ] & Bl
JE XA b X B 2 fEPy BEGTN_ALLOW_THREADS B vt £ A A] 258 B4 PR K /)N ]
BB BT A R B KU PR, TR AR S RAL A (BT SE R P kI 5 2w e

HPyBuffer Release ().

o es,est, et fil et FMHEASHELE RGP X . FEARGHRAFEDE (SATMERK IR 5) 25
PR Py Mem_Free (),

o HABAEKIEZ —A> str BB bytes-like object, W bytes, FaHZEXEEME—4 const char
* F8EF . FERMIKE “BHEAT BT - BRI XTI Python XTEORAEEE, I L EE T R0 A A
W R E B TR N AE
RO T 2 DX AR SRS A, MR PyBuf ferProcs . bf_releasebuf fer FEMAH
NULL, 3XBFA V- 1 v AR % 20 bytearray, PASKIELEE HEE2 U bytes [ memoryview,

TEiX S bf_releasebuffer FRPASL, A M TEUEH AN S G M TN LA (Fln
TERESEZEZEMXIER, 8355 N REEE A I EE) .

Wit ST # A& R (s#. v# %5), %2 PY_SSIZE_T_CLEAN MFEALF Python. h ZHiE L.
1 Python 3.9 S B RLEUAS b, Q2R5E LT PY_SSIZE_T_CLEAN %, MKESHIYKA APy ssize t,
A int.

s (str) [const char *] kf—> Unicode Xf R4 l— M6 17 FAFHRRY C 584t — M asHRm — 1 C&f7
TR, XTI R L I FAHEH L . C FAFH R T A4 . Python “FAFHRA
REAL S IR AR TR RS 5 R, —4> valueError pH 2P| % . Unicode X RULFEALIN
"ut £-8" Gl C PR . AR, —4> UnicodeError RHEMTI% .

WA XARBAN B Zbyres-like objects, WIARARTEZ S RGBT RFEN L C #1575,
B E ] os Tk A G PyUnicode FSConverter () VBN $#10F3L,

e 3.5 R E: PART, 24 Python 473 Rl E] T #R AR null fCRS &5 % TypeError .
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s* (str or bytes-like object) [Py_buffer] X 3353 BF#252 Unicode X5 2 K7 RAN 4. BHH
W ERM Py _burfer S5FIMRIE. X BLE5RM C FEAF T REAL &k A NUL 52795, Unicode Xif
ZiEt rut£-8" GALFEILAL C FEAFE .

s# (str, read-only bytes-like object) [const char *, Py ssize t] 12 s*, RAHIET E#RAL T —4E 8%
v R GERATAEETIA C AR, A2 C FAFRINIRE, HoNREKE. T
ATEE S A ZS 45 . Unicode SR & 'ut£-8" giigaUi4dh C 45

z (str or None) [const char *] 5 s Z&{B[, {H Python X} HEH None, FEXFHELL T, CIeEHEE N
NULL,

z* (str, bytes-like object or None) [Py_buffer] 5 s* 25{], {H Python ¥Rt fE N None, FEXFhIEFM
F, Py_buffer £ buf KR E N NULL,

z# (str, read-only bytes-like object 8%¥; None) [const char *, Py ssize t] 5 s# Z%{, {H Python X} 4
WHREN None, FEXFMELL T, C 4841 E A NULL.

y (read-only bytes-like object) [const char *] X S — N ZFATR G40 — A8 )15 A 09 F47 R
#) C $8%1; BEANEEAZ Unicode X154, TR M KAWL I AR ZSF4T 5 MRS NE, FF
45| % ValueError J45. exception is raised.

TE 3.5 MUCHE B PATT, 475 R oh KB 3| TH AR null 295225 & TypeError

y* (bytes-like object) [Py_buffer] s* (475X, A$:32 Unicode X5, Hispsr bk Riar &, X
eI HeE i

yi# (read-only bytes-like object) [const char *, Py _ssize t] s# A, A2 Unicode N4, Higszds

S (bytes) [PyBytesObject *1 55K Python %%y bytes A%, AT, WIRZASA )
bytes X RN 5| % TypeError. CAARMWAIHEN]Y Pyobject*,

Y (bytearray) [PyByteArrayObject *] i3k Python %4 °h bytearray X4, ANl F . 1
XX RAN bytearray X R M 5]k TypeError. CAFEW AR  Pyobject*,

u (str) [const Py_UNICODE *] ¥—~ Python Unicode %} %544k i35 [n]— A~ PAZS 2 1114 Unicode P47 2%
WIS . AR A—APy_ONTCODE JREHASRHAHBAL , {7 T— 816 £ £ 474 Unicode
GO KA. TE B Py ONTCODE JIAY AT RO T AT (16 (180 32 ). Python
TR USRS AR null fCAS 5 WA, 51 k—1 ValueError RB#H.

TE 3.5 MU ER: PART, 24 Python “FAFHR HB 2| T iR A null A5 55255 % TypeError .

Deprecated since version 3.3, will be removed in version 3.12: X J& [H ik Py_UNTICODE AP, il
ZPyUnicode_AsWideCharString().

u# (str) [const Py_UNICODE *, Py ssize t] u 48, AP C A2, 55— 1REHE M —4> Uni-
code HHRZAFIX, BAREMKE. BV null 5585,
Deprecated since version 3.3, will be removed in version 3.12: X2 [H i kEE Py_UNICODE APL; & iT %
ZPyUnicode AsWideCharString().

Z (str 5§ None) [const Py_UNICODE *] 5 u 2%{l, {H Python %} 4 A] fiE & None, £ X Fh 1% i
TPy _uUNICODE #8418 & NULL,
Deprecated since version 3.3, will be removed in version 3.12: X2 [H i FEPy_UNTICODE AP, i
ZPyUnicode_ AsWideCharString().

Z# (str 0§ None) [const Py_UNICODE *, Py _ssize t] 5 u# Z4{bl, {H Python X} th 7]}y None, ¥F
KRR R Py UNICODE ¥841% B NULL,

Deprecated since version 3.3, will be removed in version 3.12: X2 [HFEX Py UNICODE APL; &%
Z$PyUnicode AsWideCharString().

U (str) [PyObject *] %K Python %[44 Unicode X{%¢, AR TR, R ZX5 A A Unicode
KN 25|k TypeError. CASREWAIHEN Pyobject*,
w* (W[ G bytes-like object) [Py_buffer] iX P Fik AL ZATAT LI T35 GAF K O L. B RAMAEE

Rt Py buffer ZHIRME . Zeoh KT REAAAE IR A null =750 24 Z8oh DX 58 i 0 1 2 9 2]
K PyBuffer Release ().
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es (str) [const char *encoding, char **buffer] s (255, BE¥41g )51 Unicode FFEAFFZE MM IX.
B H AN A i NUL 2795 1 2 4 5 0 -

Bk ATH LW B OUNER A, I HAUN const char*, ‘Eff[i—1-PA NUL 4§
W PP SR A AR N A PR, B84 NULL, EMHOLS M utf-8" g, f Python
VAR RIS E BT A S 28| % St . 55— AN SRLHN char**; BTSN
WAHSROCANENZ MK . SCARRFUAS — SR HEE 1 4 A AT 20 G o

PyArg_ParseTuple () £ He—AN B KNP X, FFm D o i 5 345 D1k A~ 22 oh X IF 5L
BEE *buffer 51 HXASH LRI NS . WHEA SHUEREM R R PyMem_Free () KREIE 4
SRR IX .,

et (str, bytes or bytearray) [const char *encoding, char **buffer] il es f[F], & T AHEHEEA
FAFERRT S . M, BRI AS U gl 5 1 F AR AL

es# (str) [const char *encoding, char **buffer, Py_ssize t *buffer_length] s# 252, B FE 4RIEBMH
Unicode “FAAAEATAFEMIK . MR es Rk, BAFEAREE S NUL F4F.

ERE=AASH. B MU, 3 HAM0 const char*, Eff[1—1 LA NUL 45K 7
PR RO HE XA AR, B0 8 NULL, AL Tut£-8" SifdA%a. 402R Python Joik
PUINTEE B A A% M 25| B 8 58— ANSHAUN char**; BT BHEEHER BN A
SROCRNER G X o SCARRFLASE — BRI E R AR T i . 5 =SB 1)
—NRERORE BT AR RCRH R i b DX AL

A PR AT

UL *buffer 1217 NULL 4551, R LR BORTRR /NGt X, F5 2B A RO S il 21 st 2o X, 9F
BCE *buffer VAT BT BCIAEi# . FPINE ST Pyidem_Free () DAESE R SR BB S X

W *buffer $51014E NULL $841 (EEHZEMWIX), WPyArg ParseTuple () ¥ BEEH
Gerh X, K <buffer_length HIRIIREMRE NG IX KN, SRIG, BRGS0 A B S i 2 g vh X
HA B, WEREMXAGEL, FiE—) ValueError,

TEIXPANGIT-H, “buffer_length R &Ry #ihh 5 45 AN NUL BRI K BE
et# (str,bytes 1§ bytearray) [const char *encoding, char **buffer, Py _ssize t *buffer_length]

Hes# M, BT ANERSEANTARRNR. M, BERREANSEOZH 51 FAFH3E
B,

#=

b (int) [unsigned char] {7 Python AN AT S HIHEELL, 7t —4 Cunsigned char,
B (int) [unsigned char] ff Python B8 MO BOF HAUE T th kS &, #7688 — > C unsigned

char,
h (int) [short int] } Python #4440}y C short int.
H (int) [unsigned short int] ¥ Python #%{#%4: %) C unsigned short int, AFFFTEHGL.
i (int) [int] 3 Python %64k C int.
I (int) [unsigned int] ff Python #5454 C unsigned int, A T T,
1 (int) [long int] ¥ Python #%(4£4°k C long int.
k (int) [unsigned long] ¥} Python #4444 C unsigned long, AFFFTE LY.
L (int) [long long] 4 Python #%4%#£4#:°}y C long long.
K (int) [unsigned long long] 4% Python #%§(%46t >4 C:C:expr:unsigned long-long’, i AS3EF7is HAS A .
n (int) [Py_ssize t] J¥f—> Python B&AIEEAY ii—~ C Py_ssize_t Python JER/NEHL,

c (bytes 3 bytearray K%k 1) [char] }f—> Python F=H5 A, 11— MK E N 1 fY bytes 5§
bytearray %%, ¥ A C char .

TE 3.3 U foiF bytearray REWXTS .
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C(str KR D) [int] Kf—A> Python FAF, W—MKEN 1Y str X4, 4l C int,

f (float) [float] ff—-~ Python ¥ S 854k C float,

d (float) [double] }f—~ Python ¥ 544k C double,

D (complex) [Py_complex] ¥f—-~ Python & ${Z M4V ili—4~ C Py_complex Python & ${Z57% ,

Hipatx

O (object) [PyObject *] Xf Python Xf5: (KRZALAFAR) fEAEH]—A> CXIZ 4R . XHE CRF R AR
B LR EIBRIXT G . XSG Fistrong reference AR (RILG | HTHECA238N) . FEAERITREHRF
AN H NULL,

o1 (object) [1ypeobject, PyObject *] ¥f—~ Python #5Lf2 A— 4~ C M4dist. KAEMIT 0, (BRI
C BH(: 55—/ Python JTRFRMHLIL , 55— RAFHAIZHEN C AR CRALY Pyobject®).
115 Python AHGA FLA FTERIGAT, M&F| & TypeError.

O& (object) [converter, anything] @i converter PR Python X 44k C 45 . XFEHEH NS F—
R, B AR CAR (EE3A) MRk, ##h voidr. #54% SREUKIKIH AT

status = converter (object, address);

FHort object R LY Python ST address &4 PyArg_Parse* AU void* 5. &[HH
status .24 DL 1 ACRFEH I A 0 FORIEH R 45630 R IGET, converter BRI 245 | % 55 T
il address i) N AR RIBBCIRTS -

WA converter 32 Ml Py_CLEANUP_SUPPORTED , AR SEUMITE LRI, & nl fE2 B HH%
PREL, AT EFE S A AL RER A LR AT ZESE A, object Z80K5 o NULL 5 [H i,
ZSECR N NULL s L, %50 NULL . L, %50 NULL (WSR{E) A NULL address
B AR iy e (B AR (]

7E 3.1 R ¥ K Py_CLEANUP_SUPPORTED #{¥RIN.

p (bool) [int] MLE AMIEDE T NE (— AR AIW) F HAFER AL AN A C true/false BEAU(H
WARFGAFONEE 1, BRNE 0. BB AL Python {H. 2L truth ZKIEZL T Python 41
(e B R -

3.3 Hse.

(items) (tuple) [matching-items] %F5 0070/ Python J¥51, ‘B items g BLoCHy%a. C &
BOLZXS I items HAF—NMSE A B TT. P oI Ag BT RER IR E .

415 long” #e A CEEEIWEB AL TF- G 1Y LONG_MAX R 2 PTRERY, SRIM A HATIE 4 MBI ——

LB BN OB, S SR L S IR AT (SEPs b, C 1B S TE s AR i B Rl 5 i

AL A W RE & A AR )

FE XA AT ER iR — S A A A5 A RRIR A S X ST RE I N EFE TG S . BiTE:

| FEHHAE Python 5| £ NS EHE 2 TN . C 48 B X 1) W] S S50 B b Ak R BRI
— NS BOH FEEWT, PyArg ParseTuple () ANREVIRIFHMN Y C A8 g (FEE) HNE.

$ PyArg ParseTupleAndKeywords () only: FKWITE Python Z451) 3% i) T i 2 $iHl 2 5 i % S5
S 4T, AR S HER R TR SR, BT AR R | AR S B
R

3.3 B fE.
o Ag IR I RIS AR B SRR A R B RAE AR IR B P B (PyArg_pParseTuple ()
PBRECG A “RER(E” 7).
; *%i}ﬁ%ﬁfnﬂ@ﬁﬂ%%%ﬁfﬁ; I JE B AT T KA A B B SO M B BRI .« A REHE
i%;&‘%??%ﬁéﬁﬁ%ﬂ%%%&@ Python XF 45| AR AT ANERECEA] (RIAZLEBENm5 T
!

e
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e 2 K L8 pR RS BRI S b 25 A% A A H ) S S LIk 5 X S R A i A LR
A—Lelgol, W B e RoTH R AR, XEESEAERMAEMEA ) XML, BN
DETCHG S AR DY A% BRI T

N AR, arg SRRV FERS AT MG AR . M, PyArg_Parse* pf#iCrfik [l
FUE, BHMRRRIEVRE 5 5G9 575 . 24 PyArg_Parse* p#U T 54 2K BATCHE e th 4 1 2k I
B, 1A% R T B HL S S X BT R Py btk 728 SR DR TR

APl F#

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABL fEMT— P EREH S8, Rk P SEEES AL EINF A RTRAE R . 6
kel true; SRR [A] false I HLG A R 573 o

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
Part of the Stable ABL. flPyArg ParseTuple () #H[F), SR E RS2 — va_list 2RI SH0M A 2
CE3/e G S iE N

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char
*keywordsl[], ...)
Part of the Stable ABL M5 (B S H0H b T 2 BRI -9 Jr 8 L B KL B4 . keywords
B2 BT S ELPR NULL & R . S 4 FRFEnpositional-only parameters . IR [E] true; &
AR, ERFIR (] false 51 ACHH B Y R o

FE 3.6 IR ¥ T positional-only parameters 1/ 37 5 .

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char

*keywords[], va_list vargs)
Part of the Stable ABL. flPyArg ParseTupleAndKeywords () #H[A], SR EREZ— va_list 257

ISR 2 P2 B = S8 .

int PyArg_ValidateKeywordArguments (PyObject*)
Part of the Stable ABL i & 7 f i X 8 5 2 #0027 AF AR X D o) B0 H Bl B
FrPyArg _ParseTupleAndKeywords () AEFEFAFIEN T, HFEHCEANFMOXFERIRGT .

3.2 B fE.

int PyArg_Parse (PyObject *args, const char *format, ...)
Part of the Stable ABL oK 9% JH R AT 4 “IHZE ALY oK BR800 R — 3% 28 ok F0 6l A 1Y)
METH_OLDARGS ZHU#NTJ7 AT M Python 3 *HAS . X Al T8 (UL 19 2 Mg A, It
HAEREMREAS H i R Z B Eseie o, ©AFMTZAR . BRI ET Al CH, 2R
FIBEDR IS H AR RS0 ]

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.

e B BRG], BUE _weakre £ HBIBIH R IILE A TEAAD :

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

return result;

}

EM TP PyArg UnpackTuple () BT PyArg ParseTuple():

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

6.6.2 BIETE

PyObject *Py_BuildValue (const char *format, ...)
BEME: #6435 A . Part of the Stable ABL T2l PyArg_Parse* pREUETH:5Z N A BIFS K F4F
A —ME PSR A — BB, IR MR ETE A AR R A 1 0L T A& ] NULL; Rk ] NULL JU)
Rl —

py_BuildvValue () HA—HAE—IICH. HALERHETRHRUEPIAEE L R
oA A CA. IRAR U F AT R E A, BRI None; AIBREME —MEAHIC, Bkl
HIRE AR TCHA R AL — W R o EFE S SR AL AT R RT RASE € 3R [0l — ARV 0 303 1 #Y
JCH.

Y INTE AT X B BE DA S RO 2008 356 SR M et e ih, B s A1 s# AR SNBATE, &35 NS5
Pt HF F R i K MR AR &Py Buildvalue () RIS EE] . $aiEis, W
RIS malloc () I HIF B NS R #ES Py_Buildvalue (), YREGMRISHEA 52
{FFEPy_Buildvalue () IREIBEF free() .

TE R T, G5 FR ARG BT O WA 2A% U ICR20R 8] 1) Python X4
KA Jifis [ W& C A8 (R HYRAL,

FRFHIAS, HERF, B RE SR TR h AN (FE AR MIT, 11 sh). X
AT DABAR I O AL 724 b LA T AR T

s (str o None) [const char *] {{i ] "ut f-8"' Jghdffas & 1) C FAF & Python str X4,
WA C 45454t NULL, WA None.

s# (str B None) [const char *, Py _ssize t] fiiff] 'utf-8"' 434 C 44 L H K FiEi N
Python str XfR. WK CAFFHf4 4 NULL, WK EERFPEZNE, 1k ] None.

y (bytes) [const char *] X} C F4FH 4540k Python bytes X5, W14 C FAFHIE A NULL,
3% 7] None.,

y# (bytes) [const char *, Py_ssize_t] XK C FAFH SR EERE 4l —1> Python Xf4¢. AR
% C FAFER RS NULL, 3R [9] None.

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

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] ¥ Unicode (UTF-16 5 UCS-4) ¥3EgEnh X i HK Bt
{824 Python Unicode X4 . {15 Unicode 2 X F54F A NULL, WK FERF 4 205, Ifi% 9] None.

U (str 5§ None) [const char *] il s —FE,

U# (str 3 None) [const char *, Py _ssize t] Fll s# —Ff,

i (int) [int] Kf— A C int §640 Python BEHH R .

b (int) [char] J— A C char ¥ 4 Python 2500 4 .

h (int) [short int] ¥ —/EA C short int 4 k Python Z&E%l 4 .
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1 (int) [long int] ¥—/ C long int %k Python Z&H N4 .

B (int) [unsigned char] #—4> C unsigned char ¥{f>4 Python BENT 4 .

H (int) [unsigned short int] f—{~> C unsigned short int %4>}y Python B4,

I (int) [unsigned int] $—> C unsigned int ¥%#i°4 Python B4 .

k (int) [unsigned long] #—/> C unsigned long ¥&4fi°4 Python B8Nl 4: .

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

K (int) [unsigned long long] —{~> C unsigned long long %>}y Python F&E X4 .
n (int) [Py_ssize_t] }f— C Py_ssize_t Z:H%E{lk Python &7,

c (bytes K 1) [char] Kf—MUREAFARY C int B4R 1Y Python bytes X4,
C(str KECAH D) [int] H5—MMUERBEATHIY C int FHON KN 1§ Python str X4
d (float) [double] ¥— C double ¥}y Python 3% 51,

f (float) [float] F— C float ¥44%i° Python 3% S %K.

D (complex) [Py_complex *] ¥—4~ C Py_complex FEB Y LERHEAL A Python & 825,

O (object) [PyObject *] Ji i} A gliHif% % —4~ Python Xf4e , (B AN @-— A8 1 strong reference (RIH:
SURTHEOIN—) . WAL ARG R —A> NULL $85F, WS B =B S50 i &
T HRFRE T R, B, Py_Buildvalue () FRF NULL (HARSG L 56 . WK
REIESFH, WEE SystemError,

S (object) [PyObject *] 1 0 Hl[].

N (object) [PyObject ] 15 0 HI[Fl, {H& 7R & GIH i Mistrong reference. H1EREG LI S 4051
PR G i SRR R W YRR R A AL .

0& (object) [converter, anything] iFid converter FRECK anything 7534 Python %42 . 1% Bk ECHE VR it
7 anything (€ 434S void*) MRS BV R [l—4~ FiiY” Python X4, B35 ik
KA ES R IR M) NULL,

(items) (tuple) [matching-items] Ff—A~ C AL 5 755540 i Python JUAL - CRF5-AH Rl T R A
[items] (list) [HIRAYICE] Kf—> C AL EFHIFAR AL Python #I RIFORIEH I T R AR
{items} (dict) [HIERILE] K—A> C A& /¥ H544f il Python “Fllt. HF—XFIELERY C A2 TN
H—ATCEBA T, 2RI K RIME .
ASAR A R I A R, WE SystemError FIFiR M| NULL,
PyObject *Py_VaBuildValue (const char *format, va_list vargs)

BWME: #8451 A . Part of the Stable ABL. flPy_Buildvalue () fH[E], SR EREZ—A va_list 28
S HONAS 2 AR E Y S HUE

6.7 FHBREMSENt

FHTEF e A AR AL A5 R i s 1) R K
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

Part of the Stable ABL R FLFER formar FEINSEL, B AR size NFEF str. 2 Unix
FM LT snprintf(3),

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
Part of the Stable ABL fRIFEFGKFARFER format FNAS G SR va, b AN size MFA8] sore 2
L Unix FW A vsnprintf (3).

PyOS_snprintf () MPyOS_vsnprintf () 3 CHRfEEREL snprintf () Ml vsnprintf () . B
110 B W @ PRUEZER R 00 N i —BU TR, AR C B RREIAR K
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WALRERS AR str(size—1] FERPIBHRZN '\O '« EANINAE AT size FA7 (RLFEAREH '\0 ")
§IJ stro PINEREERELSK str '= NULL, size > 0, format != NULL H size < INT_MAX. TR
XEWRENEER I E R X A/MY C9n = snprintf (NULL, 0, ...) BJSEMY.

X LEpR AR FE (rv ) 4% BR DA 000 A -
e M0 <= rv < sizel, ¥R EIEINIFRE rv NMERFB AL sor NEFERRE strlrv] (LEK
"\NO"' FIN),
o« Yrv >= size i}, BHHRSHWENITAFE ANEA ov + 1 FHWEH XA RERIh T
TEMEMN R strisize-11 i "\0"',
o M rv < 0K, T AKRAERNFHFNE., "IN strisize-1] 4 '\0", {Hsr BHAHD
AR . BRI )R BT R)Z 6 .
PAR BRI (L5 18 5 A TC 1) 4 5 B A e ok

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)
Part of the Stable ABL 455 s H4fih double 7, ZkHT£x5] % Python 54 . sz F4FER
AR TR ¢ Python 1) float () MIE#H T RZINFREES, BT s LA Al FE R =
. %i‘ﬁ%ﬂ%@ﬁ?ﬂjﬂﬁ%ﬁﬁﬂﬁ%glﬁﬁi

R endptr 4 NULL , SN FA7HR . 51K ValueError I Hik[H 1.0 WERFAFER AR
MBI AR AR T

WIS endptr A& NULL , ] BEL A FZAF R ITHF *endpt r BB K51 55— R B 45 -
W FAFF R RGBS 277 A A RN 8 2, K *endptr WE NG TRk, 51k
ValueError F45, - Hig[E -1.0 .

W s FR—DNRKKMABBEAE— N RE0RE (e, "les500" ¥EF 2 P& LR—1F
e ?}E}éﬁl]% overflow_exception J& NULL ik [ Py_HUGE_VAL (H@&EM4WAFS) HHA
WEAT RS FEHAM ST, overflow_exception #if5[a]—> Python RHEXLR; 5| & FH
R -1.0 o FERXPAIEOLTR, &E *endptr fMEBIEZ FHHE— T4

URAEFEATII o) S A AR A 08 (HLAn— AN R B R ), BCEE 241 Python S 7 Hakk ]
-1.0,

3.1 B e

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
Part of the Stable ABL R double val ¥ h—Mli i 245 B format_code, precision F flags W) TR -

e XAV RN T HPZ—, re’, "B, V£, "FY, "g", "G EGE et RT e, SRAERY AR LD
Wi 0. 'r' #EAG TS T?FT/E éﬂz repr () Fg=.
flags A PN ZE B FH H A Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 B{ Py_DTSF_ALT s{ H4 &
 Py_DTSF_SIGN FIR B iR B A AP B I — N F 554, RIME val IR
+ Py_DTSF_ADD_DOT_0 F/RMf{RIR [ 1) FAF R B EFA G REL.
o Py_DTSF_ALT FmM A" B A=A BN . AH TGS PyOS_snprintf () "#' &
PECER
WM ptype K NULL, W& #5 15 F{E B #% %/ Py_DTST_FINITE, Py DTST_INFINITE B
Py_DTST_NAN HJ—A>, 733l3RR val @ — DA RET . ToRET 4R80T

R E SR — R S 0 G AT R G buffer HOFRER, A0SR LGN R NULL. 18 F 7 B 5T
fpyMem Free () FREHOR BN F4FE

3.1 B fE

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

FARARD KNG . B BILT-5 stremp O B TAETAME, A2EZR T RN,

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

FRARARG NG . ZREJLTS strnemp O B TAEF MR, HREZEE T RN,
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6.8 5

PyObject *PyEval_GetBuiltins (void)
B A3 A . Partof the Stable ABL i W] 41 AT P BERR AR T4, 0 2R 24 1 50 it
IEFEPAT, DR [l AR B RS -

PyObject *PyEval_GetLocals (void)
Berfh: ENE5I8 . Part of the Stable ABL R[] X B AT R HAZ LK T 4, ADRBEAT 24 TR
FrHY IR [E] NULL.

PyObject *PyEval_GetGlobals (void)
BwEME: AN TIA . Part of the Stable ABL 1R [0 24 Hi PA T 4 )R8 B 73, R 24 Rl
AT IR [A] NULL,

PyFrameObject *PyEval_GetFrame (void)

BEME: AT . Part of the Stable ABL 3z [0] 24 i ZEFEIRZS ML,  WNSR A 24 B P47 B i 1R
[ NULL,

i S PyThreadState_GetFrame ().

PyFrameObject *PyFrame_GetBack (PyFrameObject * frame)

ARH frame 2y T — AT,

& [1]—A~strong reference, BE MR frame A HMARITINR ] NULL.
Sframe Wi A NULL,

3.9 i hBe

PyCodeObject *PyFrame_GetCode (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. 3k frame {05,

1R [a]—~~strong reference.
frame WA K NULL, 558 (Wi RH%) REgl NULL.
3.9 B e
int PyFrame_GetLineNumber (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. 12 8] frame 417 IEXERATHIAT =
frame WM AN "A NULL,
const char *PyEval_GetFuncName (PyObject * func)

Part of the Stable ABL #IIR func 2R, FBLHIXIER, MIREIERZAFR, BN func FFEALHY
HFR.

const char *PyEval_GetFuncDesc (PyObject * func)

Part of the Stable ABL 4l func F2BLR [ IR FAFER . L@{E@?ﬁu BRI ¥E897(0)”, 7 constructor”,
” instance” F1” object”, S PyEval_GetFuncName () WZERERE, R fune BIHEA

6.9 4RSI MSZIFTNGE

int PyCodec_Register (PyObject *search_function)

Part of the Stable ABL YEF—NHT A0 g fR AL 4548 R R AL
YERBIVEN, HEZ# encodings 4, WERMARTEM, AR EHRAN TR REEBII LR E—

s

int PyCodec_Unregister (PyObject *search_function)
Part of the Stable ABI since version 3.10. YEFS— 4w fRID 18 R KB 2 {Iﬂﬂ%%ﬁ s E
REBORPENE, WABAEATRNE . B RIE 0, BESIG ] & — DRIt ik

3.10 Hr I fE
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int PyCodec_KnownEncoding (const char *encoding)
Part of the Stable ABL MRIFHMHI LS E encoding W) T f 2 T CAATEMR I 1 5 0. JERKECEfE
.

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

BEME: #4931 R . Part of the Stable ABL 7 B fi i #8 EL A4 AL API,

object {1 errors i 5 LR ERAL B VAL 1B 25 7€ encoding W SmAS R BR%L . errors W DAA NULL 3
T R Gt B e S BRI s IR B Gt 28 | 25| & LookupError.

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

BEME: #a93]) A . Part of the Stable ABL 17 B g i #e ELAARAD API,

object {11 H errors It 5 LR ERAL B VAL 1B 25 7€ encoding W RS ER BR%L . errors MDA NULL 3
TN R SR RS R BT 8 SR ERIA . TR B RS 48 W] 25| & LookupError,

6.9.1 Codec &3}k API

TEFHN K, encoding 4759 WA T AN /NG FRIE L, X AR A BT i 2 18 4 A A = 52 B
FXRINERGEIE. WKL BT TR ARG E, WK% E KeyError iR\ NULL,

PyObject *PyCodec_Encoder (const char *encoding)
BEME: #Hey 3| A . Part of the Stable ABL “N#5 €1 encoding 3REL— 4t #5 R %

PyObject *PyCodec_Decoder (const char *encoding)
RWEME: #a4 5| A . Part of the Stable ABL "5 E R encoding 3REL— RIS 2SR5 .

PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BEME: #Ha931 8. Part of the Stable ABL 25 iE Y encoding 38—~ IncrementalEncoder %
%,

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BWE: #a4 5] A . Part of the Stable ABL %5 E W encoding 3REl—1~ IncrementalDecoder X%t
%

PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BWEME: #He4 5] . Part of the Stable ABL "5 € encoding 3REL— St reamReader T.J %K.

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BEME: #4951 B, Part of the Stable ABL 45 €W encoding 3KIL— Streamiiriter L. K%L,

6.9.2 FF Unicode ZmiE$EiRAMEIEFHYEME API

int PyCodec_RegisterError (const char *name, PyObject *error)
Part of the Stable ABL TE45 T 1] name 2 VEMF4E 1AL BRI R KX error o 2 918 bR BCRFAE— D w1
A B E ToVA g i B AT T I 5 IR T HL name 48 %€ 4 encode/decode pRH Y error JE
Z: I H % G AR A R R

Z M O R L& ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError B{
UnicodeTranslateError WSEBIVER M S5, H 4 & 56 T4 845 50597 7 9 )
HAFRP MW REE (FS M Unicode 5t 3 % T RIS B0 sREGENR) o 191 bR %L
WG| KGR E B S, BOE IR B — AN A 1) A7 90 BRH B B 4 A ) — e, AR — AR
FERIREA, AR AT 200 B R G i/ s A

JRHMR [ 0, RIGMIR ] -1,

PyObject *PyCodec_LookupError (const char *name)
BEME: #Hh451 A . Part of the Stable ABL ZAXAE name 2 N MRS FE RIJE R VEREBIE
A PAFE A NULL, FERCHE BT R W B30 strict” 4 Ak B 0] 3 ek 44

PyObject *PyCodec_StrictErrors (PyObject *exc)
AW A &4 NULL. Partof the Stable ABL 5|k exc V£ R .
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PyObject *PyCodec_IgnoreErrors (PyObject *exc)
BEE: #8931 B . Part of the Stable ABL ZH% unicode 45152, Bkl A5iRMIHA .

PyObject *PyCodec_ReplaceErrors (PyObject *exc)
BEME: a4 5| A . Part of the Stable ABIL f§i[f] ? 8 U+FFFD # 4t unicode #5458 i% .

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
REME: #a45) A . Part of the Stable ABL {1} XML 5445 | F 24 unicode 245 .

PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
BEME: #a95| A . Part of the Stable ABL i i )R BHLHE XAF (\x, \u 1 \U) 4t unicode Zrfidsi%.

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
BWEME: #Hey5| A . Part of the Stable ABI since version 3.7. {§iJf] \N{ . ..} & £ unicode Jmhd
R .

3.5 B fE.
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MERE

AEE PR RS Python XF R H., Joig HISH, s BT Z 2R 528 (Flan, Fra¥uEdssd, siir
AR . Y X SRR HAE R N, 145774 —> Python S5 .

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

7.1 HRMY

PyObject *Py_NotImplemented
NotImplemented BB, MFHMCHNRIEBAHXS ERBAAGHI LI .

Py_RETURN_NOTIMPLEMENTED
IERAALPEM CiE S RE R APy _Not Implemented [P (B[ H d—45 1 Notlmplemented
Hstrong reference IR BB ) o

int PyObject_Print (PyObject *o, FILE *fp, int flags)
PRS0 B AR fpo HWASETIRIE] -1 o TEARS BRI T 0 R E 0 kTl . B B2 R
eI & Py_PRINT_RAW; HISRZGHZIET, WIRFE AXIEN str () MAZ repr ().

int PyObject_HasAttr (PyObject *o0, PyObject *attr_name)
Part of the Stable ABL {15 o WA J@ M atr_name, WHRIE 1, FHWERE 0, XAHY4T Python FEik=
hasattr (o, attr_name). HWERFEERI.

HE, 7ERA __getattr_ () Al __getattribute__ () H¥ER KA FHEREHANG . 52K
R, W Pyobject_GetAttr() .

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
Part of the Stable ABL I3 o 14 J@ 1k attr_name, NWIR[E] 1, HNER[E] 0, 3XFH 24T Python FiA=
hasattr (o, attr_name). HEESERI).

HE, fEHH __getattr_ () fil __getattribute_ () HF¥EHAIE—MIGEFEAF X R,
SRS . PSR R, W PyObject_GetAttrString() .

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
BEME: #a45]1 A . Part of the Stable ABL M X4 o FEU4 1 attr_name W)JEVE. ENIR ] J@ PEAH,
SRR ] NULL, 3XAH24F Python Fik3 0. attr_name.
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PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
L@{ﬁ #4951 B . Partof the Stable ABL. M X142 o HEEEL—1N%4 4 attr_name )@ M. IR IR 1]
JEPE(E, SRR Al NULL, iXAH24F Python £ik3{ o.attr_name.,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject *name)
BEE: #443] B . Part of the Stable ABL 8 1 @ 3RER S, TR 4 tp_getattro
b, BRI (AT X5 MRO ) AR M EALF, %TXT%E’J _dict_ PEHKE
ANJEME. AN descriptors BTk, BUEAFFILE T SLORIE, ARSI RIAFF WA ESE. R 2

fik AttributeError .

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
Part of the Stable ABL X5 o W44 attr_name WYJEVEMEBON v o RIMONT | A EIFR R -1 182h
AR 0 o XAH24F Python 15A] o.attr_name = v,

s v o NULL, B HER. ST heE s s MmNy e pyobject_pelAter (), {HHHL
WA E TR .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
Part of the Stable ABL KX} 52 o W44y attr_name W)JEHEAEEN v o RG] KR RHFFRE -1 152h
BHRE 0 o XAH24TF Python i54] o.attr_name = v,

W v A NULL, %@ R, (R s se e i N PyOb ject_DelAttrString ().

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABL i JI ¥ JE B EAMBR R, T THALBN LN tp setattrofl. BIEE
ML (LTG0 MRO H) AEAREEE RS, Q2RIRE], TP P 2 1 e i sl g
PEOLSEIT . BN, MR R A dict i EEMER . WRSERRIE 0, HNREG] %
AttributeError iR -1,
int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
WIEESt 5 0 4K attr_name @M. RICHHRR] -1, XAH24TF Python {£4] del o.attr_name,
int PyObject_DelAttrString (PyObject *o, const char *attr_name)
WG4 0 W44 M attr_name W)@ . FRGEHRE -1, XAH24TF Python 154] del o.attr_name.
PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
BEME: #a95| . Part of the Stable ABI since version 3.10. __dict__ f5ilfFFA0H R B —Fhid
M. MR AT M.

3.3 BT aE
int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
Part of the Stable ABI since version 3.7. __dict__ Hl§iRfF e & R A — il SC8 . X R AR i B
L
3.3 BT aE

PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
BEME: #FHeg3 A .. Part of the Stable ABL i opid 5 € W #AE LI ol %[] 02 IH{H, VWE Py _LT.

Py_LE. Py_EQ. Py_NE, Py_GT B{ Py_GE Z—, AHXWVT “<. <=, ==, I=, > 8 >=,
XA 4T Python ik ol op o2, HH op @XINT opid BIEEVERT . BCENIFIR ] HUAAE , 2R st
X [f] NULL,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
Part of the Stable ABL. ] opid 35 & BIRAE LI o 1 02 {H, WE Py_LT . Py _LE . Py_EQ .
Py _NE ., Py GT H{ Py_GE Z—, AHIXNT <. <=, ==, 1=, > 5 >=, §RmHREA -1, 4
A false MR [A] O, FHNWER[E] 1. 3XAH24T Python #ikH ol op o2, HHt op X T opld )
BAERT

R W ol 102 BRE—W4, PyObject_RichCompareBool () 2Py _EQNIRME 1, & Py_NE
MR 1E 0.,
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PyObject *PyObject_Format (PyObject *obj, PyObject * format_spec)
Part of the Stable ABL #% X obj i [ format_spec. % % ffr T+ Python 3£ ik 3z format (obj,
format_spec),

format_spec W[ PAK NULL, FERUEOL N RSN T format (obj) « MINEF IR ] E A& AL 45
i, RIMEHRE NULL,

PyObject *PyObiject_Repr (PyObject *0)
RwEME: #ag5]1 A . Part of the Stable ABL 11X o W FAFRIE. MIENRHR I FAFE:, SR
& [A] NULL. %4247 Python £k repr (o) . HINE KL repr () P

15 3.4 B R BAE B & RIS, AR ORA SR 2 5 15 B G 5

PyObject *PyObject_ASCII (PyObject *0)
BWEE: #9531 A . Part of the Stable ABL 5PyObject_Repr () —FE, THENE o FEFFREL,
{BfEPyObject Repr () IRIEIPFARFE P \x. \u 8 \U %% LIE ASCILF4F . XRFAE B— > 2E 4D
T Python 2 HilipyObject Repr () RPN A . HNEKE ascii () WM.

PyObject *PyObject_Str (PyObject *0)
BwEME: #a951 M. Part of the Stable ABL THEXR o (T AFHIE. BRI FAFER, RIGmT
iR [H] NULL, X#H24F Python ik str (o) . HNEMRE str () WH, Hittl print () %L
P A .
TE 3.4 N R EORTE L S — IS, T AR R S 2 5SSl i e

PyObject *PyObject_Bytes (PyObject *0)
BEME: #aY51 A . Part of the Stable ABL THEXT4 o W F 1B . KM NULL, BEIE R W
AFAEAS, BHTST o RRHARTH Python kR bytes (o) . 4 bytes (o) R,
2 o EEALMAZHI R K 0 7y xRNy, 2% TypeError,

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Part of the Stable ABL 13 derived 285 cls AU B HIRAZS, WHRE] 1, FHWERE] 0. 4R AT
)ﬂ”ﬁ@ -1 o
W cls 2 ICd, WSXT cls JEATBRG I . AR 2 AH — AR ] 1, 2555650 1, BN 0.
L0 PEP 3119 firid, #I2R cls A7 __subclasscheck_ () ik, RFwR M ARG & 1 26A9IR
o BN, MR derived @A HESAE T, WEUSTE cls. _mro_ w1, IBAEHRZ s FJ—4
%;’éo
W AT RA G NIE, B type BOIRERIEBI, AT, XRATVGEEIIHA __bases__
JEtE (DATRELMITTH) KBTI —

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
Part of the Stable ABL W1 inst J2& cls ZEEHTZRSLHI, WERE] 1, AR ZWRIE 0, HnA H 4
MR -1 FFERE A
W cls Zoedl, WX cls JEATZTHRI . AR 2= AH — AR A 1, Z5550650 1, BN 0.
I3 PEP 3119 Frik, #0%R cls 7 F __subclasscheck () J7ik, K@ AR E 128004k
e BN, WER derived 32 cls 1)5-28, ABAERE cls [— L6
S5 inst W PAEIE _ class_ J@MoRE S HTES.
X4 cls REPIAMES, DARFELRA4, YWHEN _ bases_ @M (WAUREINITH) 1T
Bii.

Py_hash_t PyObject_Hash (PyObject *0)
Part of the Stable ABL V15 1% [H X R WG A (B 00 JRIIRFIR [A] -1 0 3% AH 24T Python #3535 hash (o) .
16 3.2 BOE N BAERYIR [ 2R A2 Py hash_t. X@— P KR/NEPy ssize t MHEIRAFF5HEEL

Py_hash_t PyObject_HashNotImplemented (PyObject *0)
Part of the Stable ABIL #& #—4* TypeError H4§H type (o) RZhashable JiR —1. WpREHEAE
4T to_hash M 2 FRAMEERIE, SLVFHA KT S R 2 R T A 4
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int PyObject_IsTrue (PyObject *0)
Part of the Stable ABL {IEX14: o #iA N2 true, WER[E 1, FHNR o XAH24F Python FEik=
not not o, RIYM:R[E] -

int PyObject_Not (PyObject *0)
Part of the Stable ABL Q%% o Bk M2 true, NER[E] 1, FHWER[E 0, XAH24T Python FKis=,
not not o, QEU&WUJBE] -

PyObject *PyObiject_Type (PyObject *0)
B # a4 7R . Part of the Stable ABL 24 0 RNA NULL I, iR [H—A5X4 o E’J%@ﬁ*ﬁxﬂ“ 2
BTG, MKMW, 5% SystemError iR [H] NULL. iX%[FF Python #ik type (o) . %
BRI B — PR 1) 3R ME ) strong reference, SEFr_ A Z2 /03l T A R EOR B Py TYPE ()
PREL, JEERFRE]—A PyTypeObject* KAIFFEER, KRR TRE— A Histrong reference.

int PyObject_' TypeCheck (PyObject *o, PyTypeObject *type)

WERXFR 0 42 type FERUBHTIA, MERAEE, HIWGRE] 0. WASH#ALIE NULL,
Py_ssize_ t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)

Part of the Stable ABL 3R [FIX152 o WK BE . WIS o SCREFHIRIBLGHINL, MERFE P EE . T
R M -1, X4 [R] T Python F#ikx{ len (o)

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
R EXS G o WAL TG . HoEsE R I S PR K B, ARG M __length_hint_ () #EATAhIT,
5 IR A BRA . M s aR ] -1, X 4% 6] T Python ik 1 operator.length_hint (o,

defaultvalue),
3.4 il hg

PyObject *PyObject_GetItem (PyObject *o, PyObject *key)
Befa: #ag3| A Part of the Stable ABL iR [TIXf 4 key XY 0 JTCFR, BAERIMINIZ M NULL, X
ZE[6] T Python iAo [key ],

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
Part of the Stable ABL %1% key WL EIME vo IS | & S48 E -1 WINHHR AT
Python i1 o [key] = v. WHi%L F &M v A5 THEL

int PyObject_DelItem (PyObject *o, PyObject *key)

Part of the Stable ABL. M\XT% o WHEIEXT R key IWLET . eIl -1, XAH24T Python {54] del
olkey]l.

PyObject *PyObject_Dir (PyObject *0)
BEME: #4895 . Part of the Stable ABL 24T Python #ih= dir (o), iR[E—4 (A]HE: 2) &
AMRSPUFAFRIIR, WERIHFIIR M NULL. WRSECY NULL, Jfe] Python ffy dir (), M

1R [F] 24 5 locals AY44 75 X B QISR A T S A THESE , R[] NULL, {HPyErr Occurred() B
&[] false,

PyObject *PyObject_GetIter (PyObject *0)
BEME: #Ha93] A . Part of the Stable ABL. % [6]F Python 3K iter (o) » NXTRZSHR A —
LA, WERZXMZ O LR —DERE, WREXTRA G, WRNF AR IER, 251K

TypeError , }iR[H NULL,

PyObject *PyObiject_GetAIter (PyObject *0)
BEME: #HA95| A . Part of the Stable ABI since version 3.10. 25 [F] T Python £iAR, aiter (o) . #5%
—A~AsyncIterable X%, H HHIR[E—/> AsyncIterator. MR EKE—IFHERLE, H
WRSHGE— AsyncIterator, FHREIHE G, MEIZFRARERENR, 25K TypeError,
Hi% 1] NULL,

3.10 iR Hh e
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7.2 AN

CPython SZRFIAA A A FI ML p_call FIR R -

7.21 tp_call {i¥

W tp_call IRISLHIEZTIRNE . RO N

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

—NHHAERA N ICHRRMNESH, H—A dict TR XEFESE, FELLT Python Y Hr 1)
callable (*args, **kwargs). args* LA TH (wREH ALK, 2R —ATTE), {24
R FEF A, *hwargs* T VA% *NULL.,

XA EANHE *tp_call* ffiffl: tp_new filtp_init HWiXFALIHSEL.
B A%, i Pyobject_call () s HABRE A API.

7.2.2 Vectorcall {#pil

3.9 BRI EE.

vectorcall VpSZETE PEP 590 5| A, B & i F sR 550 A 2 bt il .

YRR ARG, an i w] o 2 7 3 FF vectorcall, CPython £ B [a] T- PN HEIA A . 28T, XIFAE—1
TEVERLE . BUAh, S8 =y R HHE ] p_call (TSR Pyobject_call (). HIL, —LHF
vectorcall YRS cp_call, WA, T HMBFIPML, FTRXT S AAT AR R A E A . $HERE
W efftp_call B NPyVectorcall Call (). {HiS—#EH2:

B —A 308 Vectoreall B8 At KL RATAAF]TE X tp_call,

AN~ vectorcall [b *tp_call* 12, WA i%SZE vectorcall, BilAN, NS4 IH & 75 ZoRF S BN
args JLA N kwargs dict, HFASZHY vectorcall A = L.

Ku[ DA Bl Py_TPFLAGS _HAVE VECTORCALL &t ¥itp_vectorcall offset B BG4
R vectorcallfunc 11 offset 52 vectorcall 1. X 2— M M EAG DA &4 A sk i H5 41

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

o callable 23595V I B9 XF 5

o args A CIEHBAL, MOBESERINIR X872 HME. WREASH, X METARE
NULL ,

o nargsf JEOLE S BB o fERY PY_VECTORCALL_ARGUMENTS_OFFSET fpii. M nargsf
PAFLR AL ESEEL, WA Pyvectorcal ] _NARGS (),

o kwnames JE—AF A KRB ARMDCHL.  HATEDE, S kwargs FHLAEE ., X EEH TR T
FRER (st s T2RA95EH)), I HEMTLARME—R) . WEREA XETFSE, A4 kwnames 7]
PAFH NULL 2%,
PY VECTORCALL_ARGUMENTS_OFFSET

UNARFE vectorcall 1Y nargsf SR E T ILhRE, WAV EIGHS M args (1] W{H. #47
UL, args ¥R RIEFISE L ORE 0 ). B IR Bl 2 Bt )R args [-1] AYME.

X PyObject_VectorcallMethod () , ENIRERIASEZIRSE args [0] AJRENAS T,

L8 7l ARAJL T R X (EBAN N AE RAE)  , IR 4 E i AR E
PY_VECTORCALL_ARGUMENTS_OFFSET. X FEMCRF L1 15 W6 1 Jr vk 2 25 il nl o J ok B 3k
BRI ERE A (PR ETR A self Z250) .
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B — DL BT vectorcall By X 5, i i K Aeall APL B KL, R B b AT R X 5 — FE
PyObject_ Vectorcall () WH B A R

1 fiff: 7E CPython 3.8 H1, vectorcall API FlIAH 3¢ ) pf £ 8 & PA A JF Sk F Rl 4k 19 24 F 42 it

_PyObject_Vectorcall, Py TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,
_PyVectorcall_Function, _PyObject_CallOneArgq, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArg, jlig 4k, PyObject_VectorcallDict PA

_PyObject_FastCallDict WJZHRFEME. THAFRIIIRPIE SO T I LRI 44 PRI 314 -

B
T M p_call W), w8 A & K W 0 0% )2 CPython XF T i il p_call #4709 ¥4 JH & ff

Py EnterRecursiveCall () %HPy_LeaveRecur31veCall ()

HPRIERCR, XA H 58 vectorcall B9 = 9 U8 I 7 A6 75 BB 24 (f H] Py_EnterRecursiveCall F1

Py_LeaveRecursiveCall .

Vectorcall 35 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
257 — vectorcall nargsf 552, REISEWLREE. HEIEH T

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

NI, W] Pyvectorcall NARGS BRELATERFARY .
3.8 HrlwHhhE
vectorcallfunc PyVectorecall_Function (PyObject *op)

WA *op* N SZHF vectorcall Yhil (B4R NEAURN LHF, B2 2 M E AR LH) TB’ZT—J‘) i [1]
*NULL*, 0], & [FFAABTE *op* HE vectorcall pRELFEEN . XA BRELM Al K 7

XTEREE op 215 S vectorcall I A Fl AL, W PAE T HE PyVectorcall_Function (op) !=
NULL 352,

3.8 Hrh e

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
P * AR * fvectorcallfunc, HATESECRIKEEFZH0 5 LATCALA dict JEN4 H

K- NLIIRE, HEMWREAte_call f#ifisiEH T tp_call WM. EASK
Py TPFLAGS_HAVE_VECTORCALL JEFH HEASMIER] tp_call,

3.8 BRI fE

7.2.3 FHAYER API

A Z AR ET O R PythonXJ‘%l %/\kﬁﬁlAHA/éﬁl%?ﬁéjﬂ%ﬁﬂﬁﬁ%%ihm BB HT A2
tp_call B vectorcall, 2 \ R ATREAHIEATHEML, R — M E SR RO BRAS ek 2L

TRELTAHRIIEE: WSSO A TR (E S

82 Chapter 7. M HRE



The Python/C API, %75 3.10.18

REL callable -- _hF] BAxtg | args kwargs
PyObject_Call () PyObject Jed dict/NULL
PyObject_CallNoArgs () PyObject * - ---
PyObject_CallOneArqg () PyObject * P SE -
PyObject_CallObject () PyObject * JGZH/NULL | ---
PyObject_CallFunction () PyObject * format —
PyObject_CallMethod () X% + char* format -
PyObject_CallFunctionObjArgs () | PyObject * N AR SR -
PyObject_CallMethodObjArgs () X%+ 4R A AR SR -—
PyObject_CallMethodNoArgs () N + &4 - -
PyObject_CallMethodOneArg () X5+ A4 H5 [IEPIER -
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () ZH+ B vectorcall vectorcall

PyObject *PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
RWEME: #8931 . Part of the Stable ABL ¥ —/~7] V& 1Y Python Xt callable, Ff77HICH args
Frag R SE, LA T kwargs B4 ) KBTS 4L

args WAIASK NULL; WISRANEBESHFEH T A2 04l IR EZ BT SE, W kwargs T PA
*}j NULL,

IR B G55 AR R — A S5 Ik 8] NULL.
XZEMT Python A, callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)
Part of the Stable ABI since version 3.10. V& J—/~1] & F 1) Python X4 callable 3 AFHATM S50, X
AN SO Python AJ I FXT R AR .

BRI e GOl — A~ S5 IR [B] NULL.
3.9 #rTise

PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)
i Hl—A>nl i J Y Python X¥ 4 callable F i1 4 1 ML ESEL arg MBAT KETFSH.

SRR PS5 5R AR RNt — A5 793R [l NULL,
3.9 B fE

PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)
BEME: #8951 . Part of the Stable ABL J&Jf1— W] T i) Python X142 callable, Bt IC4H args
Fres R SE. ARG NS5, W args W PASK NULL.

JETIE IR S5, AE I — A S5 & [ NULL .
XM T Python A= callable (*args) .

PyObject *PyObject_CallFunction (PyObject *callable, const char *format, ...)
BREME: #FHey5| A . Part of the Stable ABL i ] —/N0T 8 1 Python X5 callable, Pty A AR B0 1Y
C 4. X8 C MM Py _Buildvalue () MAEHIM TR RS IA . format WA NULL, 3
B ST 4L

IR R G55 AR R H — A S5 Ik 8] NULL.
XEZEMT Python FiLkH callable (*args) .

EHEEWMRIRBEAEAN Pyobject* &4, NMPyobject_CallFunctionObjArgs () & P
e

e 3.4 G XA format EBIE M char * B,

PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
BEME: #6451 B . Part of the Stable ABL 1] obj X5 HH 44K name W) )5 ¥EF B AT AR 510 C &
. X C2Huhry_Buildvalue () A& FAFHORIGRTF 24 4 M — T4
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#ICATPAS NULL . FOoR RERIUL M S 4L
SRR [ S5 5R, AER ORI — A58 IR [u] NULL.

X H Python FiA= obj.name (argl, arg2, ...) 22—,
WERARAR ML A Pyobject* 28, WPyObject CallMethodObjArgs () xS HH 1%
.

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

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
BREME: #Ha95| A . Part of the Stable ABIL J§ ] —~~ Python 7]V %R callable, [ty v] 28 55 1
PyObject* Z¥. XUSHUITELERIESHIEAIRMIF DA NULL 4572 .

BT IR [ g5 5 ARSI — A S5 IR 8] NULL.
X HI Python ik, callable (argl, arg2, ...) 22—,

PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
BEME: #4895 H . Part of the Stable ABL ¥ f| Python X4 obj W) —"107, Hh B4 FRH name
H1) Python “FARFER X R 45 . BRI T A2 81 Pyobject* SHHIM . XS HAAT AL 5L
BIIESIESRMIF LA NULL 4572 .
ST IR AT EE 5 e RISl H—A> S H Ik [m] NULL .

PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
] Python X4 obj T i)— N Ir B FF AT S4L, Hoh 744 Rl name W) Python S 45 HR X
REH.
IR IS5 AR WOl — A~ S R [l NULL,
3.9 FrhfE.

PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
i ] Python XI5 obj i) —ANJ7 ¥ETIF I AL B S H arg, Horp I ik Rl name Hii) Python =
FFERRR A .
SIS IR AT ARG H — A~ S Ak [] NULL .
3.9 Hi e

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

)
& —~0] 8 ] i) Python X4 callable, MiiFRIZ 5 S vectorcallfunc ffF. TN callable <
Frvectorcall, W'E < BHAZEH FIAELE callable F11¥) vectorcall REY .

IR [ g5 5 ARG — A S8 IR 8] NULL.
3.9 HRIge.

PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf,
PyObject *kwdict)
P callable 3 ¥y is S e vectorcall Pl Pl AR 58 @ AHIRI AL ESHL, (Hmn b At kwdict TE 3
B A IAEFSEL . args BRAUR HAL A 07 B 250

TERAE N FREE R, FRTEAA TSRS, IR, e By 4 e O E &A1 K
BF SR T, (B N E SR T A B -

3.9 BRI HE.

PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf,
PyObject *kwnames)
i1l vectorcall 1 FAST BRI — DIk . JrikiyZ FRPA Python S H3 name HTE 45 H o P4 1 5 ¥
IXFGA args[0], Tl args $UZHM args[ 1] FFURRIFR > M ARF NS EL. At N2 Db—MIE S
#. nargsf NAUHE args[0] TEWNIALE S, Q2R args [0 BE AT AEREIE I 5022 W 2R m 1
PY VECTORCALL_ARGUMENTS_OFFSET., *HFSE M VMELEPyObject Vectorcall () Hi—

FERAE A
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WRRX R AA Py TPFLAGS METHOD_DESCRTPTOR Y, 1M R HCRF ] U I R 98 & i T i 4
B SEHE N args vector TE RS

BRI E55 ARG — A S5 IR 8] NULL.
3.9 B Tige.

7.2.4 @A%E API

int PyCallable_Check (PyObject *0)
Part of the Stable ABL i/ X5 o R PTG AIRX G2 ATJEXT R MR A 1, HABRE AR 0 o X
A ERECA 2 R

7.3 >l

int PyNumber_Check (PyObject *0)
Part of the Stable ABL ISR R o $REECF AP, IRMIEL 1, ANGR B XA ECR 28 R

e 3.8 BUEHE: U2 o 22— RTIHEBR] 1.

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
BEME: #4518 . Partof the Stable ABL &[0 ol . o2 FHINMISESH, WR LM, &RFE] NULL. 24y
F Python £iA3 01 + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
BWEE: #9518 . Part of the Stable ABL 1&[1] ol Ji{Z 02 LR, WS, %[ NULL., ZMTF
Python 1A ol - o2,

PyObject *PyNumber Multiply (PyObject *ol, PyObject *02)
REME: #4351 B . Part of the Stable ABL & [0] ol . 02 FATRMIGSHR:, WK, R[] NULL., 25}
F Python F£ik5 01 * 02,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
BEME: #4845 B . Part of the Stable ABI since version 3.7. 1R[] ol . o2 AEMETIERIZER, W%k
W, iR[A NULL. Z8{rT Python k= ol @ o2,

3.5 B fE.

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
BEME: #6493 . Part of the Stable ABL iR [9] ol DA 02 [a) FHCERIME, MR Al NULL, 344
#F Python k2 01 // 02,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
RwEME: #a95] M. Part of the Stable ABL iR [0 ol FrDA 02 WRCAE R G REUTUME, 2l IR IR 1]
NULL. R[5 FTAE” PR — BEfiE S 8As B Sr Ui Al BEDA 2B PR i 27 By S 4k
L RR T DATEAR AT EORR [0 — N7 (B SR EEEAN T Python ik o1 / o2,

PyObject *PyNumber Remainder (PyObject *ol, PyObject *02)
BWE: #9518 . Part of the Stable ABL 1&[0] ol DA 02 18R MI4%, R KW, 1R\ NULL., %
#rF Python Fikz 01 % o2,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
BEME: #ey5| B . Part of the Stable ABL. &% N B KA divmod () » TR LN, 1R[F] NULL. 24
F Python #iA3( divmod (01, 02).

PyObject *PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
B fi: #a931 R o Part of the Stable ABL 2 il N E PR A pow () « WK, & [H NULL. T
Python H1[{ %15 pow (01, 02, 03), M o3 ZR[EEAY. WIREZME o3, WFie Ary_None
PERARER (WNHA% A NULL & S EARENAETI) -
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PyObject *PyNumber_ Negative (PyObject *0)
REME: #Heh3| A . Part of the Stable ABL &[] o [ fH{E, WL, IR[E NULL . 24T Python
FikA -o.

PyObject *PyNumber_Positive (PyObject *0)
BEE: #FHeg5| K. Part of the Stable ABL &[0 o, WIHRZI, 1R[H] NULL . ZE4rT Python Fih=

+0,

PyObject *PyNumber_Absolute (PyObject *0)
BREE: F é’J '3] F o Part of the Stable ABL 3R [f] o fJZ4EXIHE, ANARIK, & [F] NULL, %4F Python
Fih5\ abs (

PyObject *PyNumber_Invert (PyObject *0)
RWEE: #9351 A . Part of the Stable ABL &[] o [FEAIEU G HIZE SR, iR, 1R F] NULL., %
#rF Python k= ~o.

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
B #6951 . Part of the Stable ABL 3R] ol 7cF% 02 N IWHFRSGHIEER, WA KM, &[] NULL.
ZEMF Python IR o1 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
BWEE: #9531 A . Part of the Stable ABL &[] ol %% 02 N HeARIGRISE R, WL LM, 1R\ NULL
o T Python FEk 01 >> 02,

PyObject *PyNumber_And (PyObject *0l, PyObject *02)
BWEE: #8951 8 . Part of the Stable ABL 1&[0] ol Fll 02 “¥#{ 57" W5, WRLM, 1R[F] NULL
o ZM) T Python £ikR ol & 02,

PyObject *PyNumber_Xor (PyObject *ol, PyObject *02)
BREME: #0951 . Part of the Stable ABL 1R [\] o Fll 02 “¥7 780" BOZEH, NS4, & [H] NULL
o T Python FIA o1 ~ 02,

PyObject *PyNumber_Or (PyObject *ol, PyObject *02)
BEME: #8495 F . Part of the Stable ABL iR [0] ol Fl 02 “Ffiek” BYLEE, WREIK, R[] NULL
o ST Python £ikK 01 | o2,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
BWE: #8951 8 . Part of the Stable ABL 1&[H] ol . o2 FHINMIZESE, R0, &[] NULL, 24 ol
SO, EANEE M TR . ST Python i o1 += o2,

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
BEME: #ey5| B . Part of the Stable ABL i [H] ol . 02 FHJRIIESE S, WIS, & [E] NULL . 24 o]
SCREI, XAMZE AR e . 40T Python iH] o1 —= o2,

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
BEME: #6495 A . Part of the Stable ABL R[] 0o . 02* 4Akag25 %, R %M, £WE “NULLC, %
fol SHHIN, /MBS ETHEME I AT 45 . 44T Python i) o1 *= o2.

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
RWEE: #4951 . Part of the Stable ABI since version 3.7. 1&[8] ol . o2 fFEMIe: )G 045, i
KM, JRIA] NULL o 24 of SZRFRS, XABRERMEH EMEEEIR. S0 T Python i) ol @= o2,

3.5 B fE

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *¥02)
BEME: #H a3 R . Part of the Stable ABL 3R [H] ol VA 02 J5 16 F BSR4, A4, & (A
NULL. 24 ol SCRRI, XAMEH ERMTNEMAER . SMT Python i) ol //= o2.

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
BEE: #4935 M. Part of the Stable ABL 3R] ol DA 02 BRI ERY G FITRUE, SR Mnf R[]
NULL. JR&[8lf) 2" e RUE” PR — 2t i s A B i@ A (EL > S T BB DA e PR B 27 B A S
ﬁt@%ﬂl"fb&f%/\ﬁﬁ/l\%‘@(ﬁ Ml —ANF A WIETAE of SCRFRIMRS: REHAT. ICRREEEN
F Python {&H] o1 /= o2,
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PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
BEME: #8495 . Part of the Stable ABL 1R [1] ol [§:DA 02 55|48, WIR KN, R A] NULL, 24
ol SLFEIy, XAMZH HHEM M B4R . %M T Python iFH] ol %= o2.

PyObject *PyNumber_InPlacePower (PyObject *01 PyObject *02, PyObject *03)
BEE: #a43| A . Part of the Stable ABL 2 7 N & R pow () » WIEZIK, R[F] NULL, 4 ol
SCREI, XA E M e E R . é‘a 03 J&Py_None I}, #4’?3‘ Python i) o1 **= 02;
MM TAEF R E AL R pow (01, 02, 03) . WIREZM 03, MFEHLAPy_None (f&
A NULL £ FEERE N ) .

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
REME: #a45]1 B . Part of the Stable ABL iR [0] o] 758 02 AN EIISE S, R4, R[] NULL,
2 ol SLRRIY, XAIEHEEMNEMAER. ST Python iFf] ol <<= o2.

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
BEE: #6951 A . Part of the Stable ABL iR [0] ol %% 02 M IERISESE, WRA, &6 NULL,
Mool HEHS, XAEHERME N EMAFLIR. %M T Python iF4] o1 >>= o2,

PyObject *PyNumber InPlaceAnd (PyObject *ol, PyObject *02)
REME: #Ha4 31 B . Part of the Stable ABL BINBHR ] o] £ 02 ” #4157 HIZER, KRIAHR R NULL,
1 ol SCRPRIE NZERAVERF R IAT. 415 Python i) o1 &= o2.

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
BREME: #8495 A . Part of the Stable ABL. S B R [B] o F1 02 ” #¢7 REC U455, 2Rk 7] NULL,
TE ol SCFRFRIRIHR T B ReiAT. SF4115 Python ifiH] ol ~= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
REME: #6493 B . Part of the Stable ABL BINER ] o] K1 02 ” #A7EL” 45, RIBEHR ] NULL,
1 ol SCRFRRIR TR/ R dT. 40T Python ifH] ol |= o2,

PyObject *PyNumber_Long (PyObject *0)
WA #4931 M. Part of the Stable ABL EINR ] o BB BB BT L5 R, SRR o]
NULL, Z4F Python 3Eik= int (o

PyObject *PyNumber_F1loat (PyObject *0)

BEME: #6951 M. Part of the Stable ABL JRIHF IR [H] o F 4 F 7 mixt RIS EE R, 2 W 0]
NULL. %4+ Python FiAH float (o).

PyObject *PyNumber_Index (PyObject *0)
BWEE: #9531 A . Part of the Stable ABL J{FNEHR[A] o #4>ky Python int 288 J5 455, IR
[B] NULL 35| % TypeError BH&.

T 310 BOEM: S22 int R, FEZHIART, S2RFREN int M T2RRYSLH),

PyObject *PyNumber_ToBase (PyObject *n, int base)
BwEME: #8951 Ao Part of the Stable ABL 3R [B %Y n #5308 DA base M IEEU FAF S SR S50 . X
A~ base ZELLAE 2, 8, 10 80 16 o XFTHE 2, 8, w16, R FRFE R0 50 AL R
'0b"', '00',0r '0x"'. WIH n ANJE Python FP RS ine 2581, i PyNumber Index () B
et U AL

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABL HII2Rt o AT DAR AR — N BEBOMR ] o He o)l Py_ssize t {H. ARIM
KM, WG R—AE IR R -1,

W5 o A PARR IR Python B int (HHZ R NPy ssize t {HNE5| % OverflowError, N
exc ZHC- RIS K KB B H -~ IndexError 8 OverflowError), A1 exc A NULL,
L 52 25 I LA 2 260 SRS BN B 00y BY_SSTZE_T_MIN [ 54 IE 46 5O Bk 0

PY SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. iR [a] 1 415 o B— 1RG5 E (JF nb_index FEALIE FEH
tp_as_number Z5MA), SCEFEHME N FIRE 0. BLRREURE S I AT .
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4 FE5IiY

int PySequence_Check (PyObject *0)
Part of the Stable ABL 05X SR AL T S0 pp R ) 1, A5 GR ] 0. i R E RN B A
—getitem__ () Jrykfy Python ZEiR [ 1, BRIEE AT dict M2, PIAEHFTO T IX
By X ﬁ*ih%%ﬁl‘%@*i JLATEE 958 %BZIJJ}}MTO

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
Part of the Stable ABL J{ IR [E] JF3) Hp *o* XTS5, Je iR [E] -1 . A1 24T Python ¥ len (
Fiksl.

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)

BEE: g5 A . Part of the Stable ABL J{IBHR[E] ol F1 02 fHFEE, RIEEHR [ NULL, X254y
F Python A3 01 + 02,

PyObject *PySequence_Repeat (PyObject *o, Py ssize_t count)
kﬁfﬁ #6951 A . Part of the Stable ABL 1R [B] FE7 X5 0 TAL count IRIZESR:, SRR [M] NULL.
XEMT Python ik o * count,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
BEE: #FHa95| A . Part of the Stdble ABL IR E] of Fl 02 BPEEE, IR [F] NULL., ¥E ol
SCREIIE DL N BRVERE RESENL. X EEMT Python ik o1 += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
RWEE: #8495 A . Part of the Stable ABI. Return the result of repeating sequence object IR 8] A Sof 2

o B count WWINEEH , RIMEHRE NULL . 7F o LRI OL N 3ES Rk 5E i, X% T Python
FihHK o *= count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t i)
BEME: #a92| B . Part of the Stable ABL R[] o HRYEE i B0, RIHHR A NULL, XZMF
Python A= o[1i]

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
BEME: #4935 B . Part of the Stable ABL iR [0 FE5 %4 o (1) il B i2 1 F, J iR 7] NULL, 3%
LT Python Fik o[11:127,

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
Part of the Stable ABL FXf 5 v I{ESZ o W% i SIo0RK . KMIN ST A iR IE —1; MR
0. XA T Python ifM] o [1] = v. BLEREL RN v 51

sk v o NULL, JUERFREMER, (EUR e wi s Y e Py Sequence_Delltem ().

int PySequence_DelItem (PyObject *o, Py_ssize_t i)

Part of the Stable ABL JIRXS 5 o (055 i 5 I0FK . RIIHRIE] -1, XA T Python if41] del of[i].

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)

Part of the Stable ABL FfJF SRR v IRIEZS FF IR R o I il B i2 Yl . XA 24T Python 5]
o[il:i2] = v,

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

Part of the Stable ABL #HERIFFIXTGE o WM il B i2 (Y1 o RIGIHRE -1, 3XHH24F Python 154
del o[il:1i2],

Py_ssize_t PySequence_Count (PyObject *o0, PyObject *value)
Part of the Stable ABL &[] value T o " i AIREL, BRI 7S o (key] == value A% .
SRR ] -1, 3XAH24TF Python ik 0. count (value).

int PySequence_Contains (PyObject *o0, PyObject *value)
Part of the Stable ABL #5€ o &AL S value, TN o PIYIE—ITEET value, WIRME] 1, FWRME] 0,
WA, R\ -1, XA24T Python ik value in o,

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
Part of the Stable ABL & B 55—/ 5| *i*, Hdt o [ =
M o.index (value) Fikz.

= value . 40T, 38\ -1 . #124F Python

88 Chapter 7. M HRE



The Python/C API, %75 3.10.18

PyObject *PySequence_List (PyObject *0)
RwEMA: #4971, Part of the Stable ABL JR [l —DFIFRN G, HNZE FFH sl ATk A4 o M,
RIGIR ] NUL L. 3R WA R PRUE R — TR 5. XS T Python ik 1ist (o) .

PyObject *PySequence_Tuple (PyObject *0)
BEME: #a93] F . Part of the Stable ABL iR Bl — P IoHM 4, HAARSFEA R ERNTS o [,
MR ] NULL. 2R o JyoeH, KR [l —ASErng 5] 1, A B0 R 60 0 2 i N A H i
— e, XEFHT Python Kk tuple (o) .

PyObject *PySequence_Fast (PyObject *0, const char *m)
BEMA: #4951 A . Part of the Stable ABL Y54 58 vl AL XT 4 o VE N HA PySequence_Fast*
PRI T RS SR ] . QSN RS2 P A ST A4, W51 % TypeError 45 m VERIH
BICA . R & ] NULL.,

PySequence_Fast* MR Z T AX a4, @H HENXIRE o &2 —NPyTupleObject
s PyListOobject HEHBEVIN o BB .

YE2H CPython [ SEHLANTYT, 41K o D&R—MFHNBSIR, ERFpEIRN .

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
1E o HPySequence_Fast () i&[a H o Ak NULL BYIE O FIR Il o K BE. AT DAE L FE o LR
HPySequence_Size () KB K/, (BEPySequence_Fast_GET_SIZE () BT PLHE A
B LABGE o A3 F BT

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
BEME: EAgFA . i’i o HiPySequence_Fast () IRl H o A~ NULL, JfH id fER5|TEENK
UL R IR o 5 i S ITHR .

PyObject **PySequence_Fast_ITEMS (PyObject *0)
i [u] PyObject $55H W IJZEA . iK% o HiPySequence Fast () #&[A] H o A2H NULL,

TR, QSRS RAEEA ]S, T O AT RE S FOBE AL items $2H. R, (UHEFF A TR SE iy R 3¢
H il SR A FE T
PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t i)

BEME: # a9 5] A R o 5 | DN ICEBFE R IGE 1R 8] NULL, JLIE b Py Sequence _GetItem ()
PR, (HASHKIAE o LR PySequence_Check () @2 NEMH, MASXI A5,

7.5 BREHR N

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

int PyMapping_Check (PyObject *0)
Part of the Stable ABL AT SR EE T WU MR SRR 1, RN 0. WHRE T
HA __getitem_ () J5¥KHY Python 2GR 1, PROMAEEHHOU T JoiARA & BT SRR RS
PR R 2 AT

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL BEIR X R o HrEEAGELEL, JRIGIFIRIE] -1, XA 4T Python ik

len (o),

PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
BEME: #Heg5| . Part of the Stable ABL 1R [0] o WX} T F4FH key BUTCE, B 2 MO 3% 1]
NULL. %AH24T Python AR o [key]. HifZ N also PyObject_GetItem().

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
Part of the Stable ABL FEXS G o HAF-FAFER key WU BI(E vo RG] -1, 5XAH 24T Python i54]
olkey]l = v. HiEZWpPyobject_setItem(). VLEREL RAHGHIXF v BT -

int PyMapping_DelItem (PyObject *o, PyObject *key)
M5 0 PR BRI G key MWL JRIGHFIRE] -1, 3X A4 T Python i 4] del olkeyl. iX

EPyobject_bDelltem() W— 5%,
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int PyMapping_DelItemString (PyObject *o, const char *key)
MAZR o HREERTFFFH key BRI . RIGINRIA] -1, 3XAH24T Python #54] del olkey].

int PyMapping_HasKey (PyObject *o0, PyObject *key)
Part of the Stable ABIL HISEBLE %5 ELAG 4 key WER[E] 1, FER[E] 0, XAH24 T Python F2ik3 key
in o. MERELE RS MIHAT.

WYEBIE WA __getitem () J7 ¥ M) & A2 09 5 05 05 2 4 e k. B R IBCAS O i 9 I
FHPyObject_GetItem().

int PyMapping_HasKeyString (PyObject *o, const char *key)
Part of the Stable ABIL {15 WLE X 5 B 48 key MR M 1, FIRME] 0, X A4H24F Python Fikz key
in o. WHRELERSBIIPIT.

RN _getitem () JyvE A K AR 0 S R S B M. R RO % 4 3 R
HPyMapping_GetItemString ().

PyObject *PyMapping_Keys (PyObject *0)
BEME: #8975 A . Part of the Stable ABL {IIHF, R EINTS o drffd s 3. Ht, R[] NULL,

TE 3.7 BOEE: FEZ BRAH, BEeR ok [ — 51 R siondl.

PyObject *PyMapping_Values (PyObject *0)
BwEMA: #95| F . Part of the Stable ABL I, iRIMIRFE o FHEMERIFIZR . KM, &[] NULL,

TE 3.7 MR FEZ HICA T, BERRHGR Bl — 21 R e -

PyObject *PyMapping_Items (PyObject *0)
B #ag51 M. Part of the Stable ABL J{IIi, REIXFE o HAAHMSIHR, HpmM&HZ
AN E HE XTI e . R, 3R] NULL,

TE 3.7 MR FEZ HICA A, B EGR [B]— 21 2 soed -

7.6 EACEEIMIY

ERAFAE IR

int PyIter_Check (PyObject *0)
Part of the Stable ABI since version 3.8. I %t % Return non-zero if the object o W] DA Z¢ 4= (&
Yhpyrter Next () MEREHEZAE, ANRE 0. MRS MIHIT.

int PyAIter_Check (PyObject *0)
Part of the Stable ABI since version 3.10. USR5 o 4L T AsyncIterator UNREIAER(E, &
TR [E] 0. MERREE RS AT .
3.10 AL,

PyObject *PyIter_Next (PyObject *0)
BEME #7049 5| A . Part of the Stable ABL MIEACES 0 IR [l N —AME W R i a] ¥ Py Tter Check ()
BB (FERA T Rk d) . WA RRE, WERR NULL I HARE R 0
RAERIUE H I AL T 4%, IR 8] NULL 5 HAZ 355

TERERE R T — A MER, C RN IZE R ARG

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

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

}

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

Q3
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/* release reference when done */
Py_DECREF (item) ;
}

Py_DECREF (iterator);

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

}

type PySendResult
HTREPyTter send () BIRREZERIHZEHE.

3.10 Fri e

PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
Part of the Stable ABI since version 3.10. ¥ arg {5 XX EACES iter . IR [A]:

+ PYGEN_RETURN, WIHEMAFREITE. R E{ESE T presult ik [a]

o PYGEN_NEXT, HIARIEAERABMENTE . A ESE L presult R A o

+ PYGEN_ERROR, HIREMERT K RHII. presult 24 H NULL.
3.10 FrHife

7.7 il

7t Python FHR] i fi] — LE5 G R AL R IR = AP BT bR 2 o 95 1. U RADHE A LY bytes Fl
bytearray PAN—2Ul array. array XAFAY R, 5 =J7 R AT RE SN TRARI H B E L E
ITECAYRAL, B T B BAE PRI 2 45 .

IR I Y — B H CROTE C, (BENTRA t ] RERCR A WA e IX SRR A L FRHIE . 7S
BEREOLT, A B BT M G X T o RE H RN

Python PAZZ + #ri3 BFEATE C JZ 0 FAREXAER hEE . BL S EL 347 1

o EATHEX T, EEBPHBOT AT A G KENT, REATTERIREZ M IXER.
WA TR BAEZE o ) 225 Ik —

o TEIHSRE—M, A IURN A TSR 10 R 0 R R R = R ha g (BIan—AIrikmies) .«

— LR RBIAN bytes Al bytearray DA P ATTENMIRZEZ P IX .t fES i
{ﬂzﬁ/it Bl array.array FraJFRICR W PAZ Z 5 H.

e X% D H B E 1 — 1 T2 SCPFRT G wreite () J53K: AT R AR O — Z 50 35 AR A]
PABEE A SO BRI write () ﬁ%ﬂ%gﬁ?%/\ﬁ%é’] {EAR, HAMhi 7595, 4 readinto ()
RSN ERNEG AR G X H 1 AR 0] ARERE M A v sl 55 U B8 X A e 1

XTI LA E TS, ARy 2RI A B BR R Zn
o« EHEHISEORIAN Pyobject _GetBuffer () BEL
« WflPyArg ParseTuple () (MILFHINFRZ—) HALA v*, w* or s* 14X KD il j—4,

ESCHTRMEIL R, 4R P Bk KIS AL Py Buf fer_Release () . MRMARMERI, WHEET
SO IR, IR
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7.71 ZhRXEE

LR h X ZEAE) (B TR B AR R “buffers” ) XoF -5 —BEHIEHE M 75— X5 A FF 45 Python 8% B AE# A A
EATLEAT AIAESEE DI Ll SR EAT5 1 NAFERIRE T, 7T DARZS 2 MR- AR AT 230 22 1 45 Python
P 5. NAFAT DAE C 9T i — DRI B, W rT DU TEZ IR B B E R G 2 Wi I T4 I ih
WAEER, BCE AT DA SRAZ B AL N FEAs 2 510 A B

5 Python fRREZATFI K2 HORCRIRIA, GO Py ob ject JREHTTRRIEAN C 45K, Solie
ATAT AR T SR A RN AR . AT B G DN _Eiz BUALRE R0, T RABIE—AN i AL X4,

A XRQAT I SN R E U, S W F R 2. BERRZENWRAER, S
RPyObject_GetBuffer (),

type Py buffer

void *buf
F6 1) F 28 vp X P BUiA ) 2 B 45 M TR I 384 . X 0T DA S R IS 2 9 B DN A B v ) AT 4]
i, BN, 7R st rides [HAlREFR R NAFEUP R o
X T-contiguous , &REET B, (HFE 1R NIk

PyObject *obj
PTG . %G HBESR A, JfipyBurfer Release () HEFER (RIS
RHEGERL) I E A NULL. %5 B 4 FALATARE C-APL pR )R [0 {H
VER—FERIE N, STl PyMemoryView FromBuffer () B{PyBuffer FillInfo () i
A1 temporary B IX, WFEEN NULL. #%, SHXNE2AEMHETE.

Py_ssize_t 1len
product (shape) * itemsize, X} T IELEEAH, X @MWK E. T IEELEL
A, GIRZBEAEME R BN ES IR, WiZKERAAIZKE.
024 28 b X2 J o DR IE O 2k 1Y 9 R SR HUEE, A Y5 ((char *)buf) [0] up to
((char *)buf) [len-1] B A B K. FERZEEN T, WKWK hpyBUF _SIMPLE
B PyBUF_WRITABLE.,

int readonly

G DR R LB R A . M Beh pyBUF_WRITABLE FRaEHEH .
Py _ssize_t itemsize
BATTEMTR/N (PAFATHEANL) . 5 struct.calesize () WHAE NULL format FEAH
[F] o
LGS SR ) SR i G b X A5 PyBUF_FORMAT ¥Rk, format ¥4 A NULL,
Hitemsize {J3RA FIARKAAYE.

MWK shape 1E4E, WIAZH product (shape) * itemsize == len {MRIEFE, HHETT
PAEH i temsize R FHEMHIX
M shape & NULL, R-NZ58 NPyBUF_SIMPLE B{PyBUF_WRITABLE K, Wi F & v/
Mg itemsize, HRK itemsize ==

const char *format
1E struct HIHUBESRIEVE NUL 456, HER AT A% . WIS NULL, IEE Y "B
(BAF5 799 -
Bt PyBUF_FORMAT FRa&daiil .

int ndim

AT n BRI AR 2R O, buf FRIEFRAR R AT H o XA OL R, shape,

strides fllsuboffsets Wilisg NULL ,

% PyBUF_MAX_NDIM Wi R4k BERUREI A 64, SRR A RESF X NRRE, 2428 0p X7
& V% RES AL Plliy £ PyBUF_MAX_NDIM 4,
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Py_ssize_t *shape
— NN Py ssize t WEEH ndim FoRVER n 4EEAHBNAATEIR . WYERL, shape[0] *
. * shape[ndim-1] * itemsize W% T len,

Shape FEARELZ H (E PR £ 7 shape [n] >= 0. shapel[n] == 0 X —{HEFHERHE
. BL2(E B complex arrays .

shape F4et 15 FH 2 R i 2 H e .

Py_ssize_t *strides

—MRKEER Py _ssize_t WEA ndim g5 Bk I FATEASREUEE S RO i &
Stride 5 MR ECA H W] DA X TR REAH , IR S IEEL, (ER R # e
AP strides[n] <= 0 WIEDL. HEE(EEHS Fcomplex arrays .
strides F410H ) PR Ut 2 K .

Py_ssize_t *suboffsets
—ANRJFE A ndim BRI Py ssize t . WIS suboffsets[n] >= 0, M n 4i77fif
W2 48%t, suboffset (YL T IR | BT ZEAE 4G N2 D F% . suboffset Sy e, DI
FORANARRTIH (FEESNAI D)) .

WERFA TR i (RIZEFHHGHTIM ), M5 Bubichy NULL (BRAME)

Python Imaging Library (PIL) Hffi fil T ixX Fp2BU B k07K . 1S Flcomplex arrays K T
Al XA — AL T IC R

suboffsets £ ZH -5 FH >k 12 H s .
void *internal

fag AR NRE T . o] BER AR AL — AN R, TR AR, FRIAE SR
KRB 2 75 L AU shape . strides F1 suboffsets $04H . 114 & FET RAFIE LI -

7.7.2 ZAHXTERIIZER

W, WilPyobject GetBuffer () [HXTRIEGEMIXIEK, HIMIRGEIX. hT NAFRZHE
LR, MTRESA MRS, Enh X W flags 4R E HAERS AL PR Zeuh X BAR A,

i f Py_buf fer FBI i RIS E L

S5FRIROFE

PR FEEASY flags 52mi, I B0 B2 A IEFMEIET: obj, buf, len, itemsize, ndim,

R, #X

PyBUF_WRITABLE
Yt readonly FB. WIRBLE T, WA Lmbeit— ISRy gamX, A NHRE K
Weo AARBLE, f AT T AR RS SR b X, HX AT BTy o0 mOREs
_ﬁo

PyBUF_FORMAT
il format FB. WRRE, WAL T B, HARIT, 5By
NULL,

PyBUF_WRITABLE W PAFI N — 7 W Br A b & B¢ H. B TryBUur_sIMPLE E XN 0, Fr
PAPyBUF_WRITABLE W PMEN— MR, TR — R 5% X .,

PyBUF_FORMAT ] DAY N IR T PyBUF_SIMPLE ZAMALMTARE . Ja# QAR T B Bff 5717
) At
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Bk HIE FRBE
VB A R S ARG WU . YRR, M L A IR A

AR Bk | 58 | ThEE
PyBUF_INDIRECT = e WA TR EA i
PyBUF_STRIDES = v NULL
PyBUF_ND © NULL | NULL
PyBUF_SIMPLE NULL | NULL | NULL

ELEERYIEK

AIDARE A MK C 5 Fortran 4 2 | NEAWALIREER. HRADIREE, Wb XUATE C-HELET .

LES Wk | 518 | TRBE | B

& 2 LL
PyBUF_C_CONTIGUOUS = | = NU C

& 2 LL F
PyBUF_F_CONTIGUOUS = | = NU

& 2 LL W
PyBUF_ANY_CONTIGUOUS | = NU C g
EyBUE_ID ® | NULL | NULL | C

E&EK

B FT SR ARt b4 b SR R AL A S i S WO, 6 X BSR4 65 1
AR

TERHRT, URFRELMERE L HHERTFUMBH PyBuffer IsContiguous () PAiETESNE.
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15K 2K | PR | FiRBE &3#% | readonly | format
PyBUF_FULL = | e WRFERE [ U [0 =
PyBUF_FULL_RO | e IR | U IET R
PyBUF_RECORDS | e NULL U 0 =8
PyBUF_RECORDS_RO | NULL U 150 I
PyBUF_STRIDED = | NULL U 0 NULL
PyBUF_STRIDED_RO | NULL U 15 0 NULL
PyBUF_CONTIG & | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO & | NULL | NULL C 150 [ NULL

7.7.3 EZ%A
NumPy-Rig: FARFOE0E

NumPy XSS B 445 H itemsize . ndim . shape flstrides & X

W ndim == 0, buf fEEINAFALEBIRREN KN R itemsize bR, XK}, shape flstrides
#ih NULL,

Wk strides Jy NULL, WIECHRFGREREA— MRER n 4t CIEFHEH. BN, JHRER T U
J7 K V51R) n AR5 -

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = * ((typeof (item) *)ptr);

W BRI, buf W] PASR ) SRR AAFER A AL ROOL . i R AT DA 2% R SR A G o DX F A R

def verify_ structure (memlen, itemsize, ndim, shape, strides, offset):
"""WVerify 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
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 <= O:

return ndim == 0 and not shape and not strides
if 0 in shape:

return True

(N gkze)
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(& b))
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+imax+itemsize <= memlen

PIL-R#&: K, BENFRBE

W 7RI A1, PIL KUK A B4l 8 ] W@/\%E.%Jr 0 PR e R 5T A RE R IR G N — e E . B
w, WL =4k CIESEHE char v 2] TM%ﬁfz.r/\?am 24 TR 2 N85 char
(*v[2])[2][3]. TETmMEERY, i P‘ﬁ/\TE’%—IU\ﬁA/\fbuf HIFF3k, 8 WA T DAL T N AT AT
{7 ) char x[21 [3] (.

oA eRE, 4 n 4ERG TR0 N-D B4 NULL 2R RN, iR a4

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; 1 < ndim; i++) |

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = *((char**)pointer) + suboffsets[i];
}
3

return (void*)pointer;

7.7.4 FHAXEXER

int PyObject_CheckBuffer (PyObject *obj)
W obj SCRFZIXEET, WERME 1, EHWERE 0, &[] 1 BPARIEPyObject _GetBuffer () —
SE SR o AR BRI T S

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
6] 4 s S A2 AOIRTHOR, Hi IR flags $87E N IETE view. QISR AR T S RESR ALERT 2R AL 22
WX, Lk PyExc_BufferError, WHE view—>obj b NULL Jfik[H -1,

JEIIE, SEFE view, X view—>obj AKX exporter WIFTTIH, FRIA 0. MHER L np KIRHLFR T
B ok A B — R, view—>o0bi A AB| FIZXT LM A 2 exporter (5: W42 7F K3+ %45 #).
PyObject GetBuffer () Wil 5PyBuffer Release () [RIBEH Y, 23T malloc () I
free (). WM, HIHEBRTHTEZMIXIG, PyBuffer Release () MAERUEHEIAH—IK.

void PyBuffer Release (Py_buffer *view)
REI G X view FE RO L IE Y SCREXS G view—>0b] [strong reference (RG] IV . % 6K
ﬁz\iﬁT%ﬁ{*ETﬁ@Hﬂ IR, AT RES A A5 | e .

BB X G KA il PyObject _GetBuffer () FRIFHY, P& ifh.
Py _ssize_t PyBuffer SizeFromFormat (const char *formar)
Rl itemsize WS format o QAR HAT, Sl S8R0 -1
3.9 HrhixYihe

int PyBuffer_ IsContiguous (Py_buffer *view, char order)
W view E XHINTEE C XUE (order 2k *C') By Fortran X¥& (order 5 'F') contiguous 8{ Hip 2
— (order /& "A"), WL 1. FHWERE 0. ZEEEUS 2.
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void *PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
y ) )

KU 5E view NI indices T8 TR NATIKIK . indices WhZi4E A —A> view—>ndim &5 |HE4 .

int PyBuffer_ FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
M buf SZHRNTESE len FA5F view o fort FJPASE 'C B 'E (RFRLT C XAREL Fortran XUAK Y I ) .
IR 0, BRI A -1

int PyBuffer_ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
M sre S len “FATH buf , SCHELFATRIIEX. order WPAZ 'Cr B F B AT (RTC
AU . Fortran KUK )Y SO AR —Fh) o ZOIRRR ] 0, RS IR m] -1

HHER len = src->len W pRBCRHR 4L

void PyBuffer FillContiguousStrides (intndims, Py_ssize_t *shape, Py_ssize_t *strides, int item-
size, char order)

245 58 AR contiguous F T ER B4 (AN order *F ' C' Wk C KA, U order >/ 'F' Wk Fortran
) SRIAFE strides B4, HATCRHA G E N FIEL.

int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int

flags)
WL R P I XK, RS HRRRTFBEAIF KN len () buf |, FARYE readonly 3% & W] 5.
bug YRR — DTS F 1751
S flags FoRTERIIEA. ZRELE 21 IR flag F5 & NI view, FBrAE buf B HE, I+ H
flag Pi%'E T PyBUF_WRITABLE FRi& .
RS, Kf view->obi &K exporter BIH5I A, HakEl 0. &M, 5]% PyExc_BufferError ,
Ff view->obj W4 NULL, Hik[ -1,
MR R B A Egerbufferproc B)—F43, W exporter WS R M A4, I Hab e R B R IE Bl
TE#E flags, N, exporter WhiisE NULL,

7.8 1B il

3.0 iU E R ER.
XL A2 Python 2w “IHZZn M APT ALy . 7E Python 3 ) MV R AETE, (HiX L8
BAIR A TFLAMEREAR 2.x AR . BATRUNES 22 0F Vsl BIFRAEVE S, (HENTHFASE ST
HH R o) PR PRt T 3 U ) A i e S04 o
K, HEFEARFEFPyobject_GetBuffer () (EBLAGPyArg ParseTuple () BREUGEMEH v* B w*
16 X)) KPR G M OLIE, FAEG L TR PyBuf fer_Release ().
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL J&[m]—/Ng ) W] IVERST 45 A9 A B9 LB N AFHBIE R FE L. obj ZEU AT
FRE B AR g i 11 o IR IE] O, 5 buffer BN AFHIIETFRE buffer_len B Bt IX K. Hi 4
R A -1 i E— TypeError,
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL 1% [1]—Nig 1) 0 S AL B EE A R B NAE Ik A 46 5. obj S B TSCRR BB ]
PG L. ISR O, K buffer T NAFHBIE I FF Duffer_len T ] Zemh XK JEE . HAR I IR 1]
-1 B —1 TypeError,
int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABL H[15R o SCHFFRB A PR ph 4 LR ] 10 BRI 0, 1t pR Al E 2 2 RN HAT -
TR R A2 2RO RN o X, ELAER I B, bR 8O0 1) ¢ A 1 S s R . 23K
BUF RIS WY S PyObject_GetBuffer ().
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL 3R [H]—/N 4§ ] 7] 5 A7 bR I F5 6. obj A0 SC R R BY AT R b B 11 . 1K)

WFIRIE] O, A buffer Bk WAFHIAEIEXF buffer_len Bl Zeoh XA B, H4F IR E] -1 IfF B E—A
TypeError,
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BEFRRE

AT ) PR U E T 52 Python XA, RS IREBII M AL B8 B B — N R R EMN
Python &/ UK B — A RE4, EAHE 2 BA EFEEL, WM e PUTRE6 4 Blhn, 246
BXNGRE T M, HHHPyDict _Check (). ARFERLEAIZAT Python X R “ Fih” .

i RARTP AR RS AR AR RAOEA, (B T2 A S A ARXT 52
34 NULL, FRiffE A NULL A B8 SN AT ) S RIS A S B 28 1

8.1 BEAMR

Atk Python 2R A FA-—SLBIR4t 5 None.

8.1.1 AEIWKR

type PyTypeObject
Part of the Limited API (as an opaque struct). X517 C 4544 B T-45iA 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)
WERXS 0 & PRANG, AFEIRA A ARESR BN R R RS R B R R . TR H e
TR 0. I RBCRE B2 T

int PyType_CheckExact (PyObject *0)
WERXSR 0 @— DA G, (EARZIRMELRN 1) 7 RAMR I IERAE. R HER L TR
[ 0. ICRRECR S AT .

unsigned int PyType_ClearCache ()
Part of the Stable ABL Ji§ 25 INER AR AT - IR 0] 24 i IRAHRAS:

unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABL iR [7] type it p_flags W fi. HERE T2/ A Py_LIMITED_API {#f; B
TR LR 7 2 B AR AE 454> Python KA ICZ RIRFRERE , (BXFep_ flags AR BT A2 Z B
AP [)—F4 .
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3.2 B Ige.
FE 3.4 RE G IR B ZEATIAE 2 unsigned long A2 long.

void PyType_Modified (PyTypeObject *type)
Part of the Stable ABL %274 K H A7 12RAUAY N TR AR EAF R AL IR B ATERT 1% AL 8
PSRBT T B S S -

int PyType_HasFeature (PyTypeObject *o, int feature)
WRIEAUNS G 0 BEE T M feature WHRFIAEEAE . HAURFIE R B HURFALBTR R RN HY o
int PyType_IS_GC (PyTypeObject *0)
QSRR G AL X PG I ) SR MR [ AR X KA AR Py TPFLAGS_HAVE_GC.

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
Part of the Stable ABL H15¢ a J& b {1255 )5 8] B4R

IR A ARG A S BRI TR A, X EWRFE __subclasscheck_ () AXFE b BHM. M
HPyobject_IsSubclass () RIITH issubclass () FrfFHFERGEE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
B #7095 A . Part of the Stable ABL ZRBIXI ) tp_alloc MR AL PSS . 18] Python
(BRI N A7 20 BCATL A D 2 T — AT A8 SE B R H I NS00 B ik NULL.

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
BEME: #4971 A . Part of the Stable ABL RS R tp_new HEALMYE AL BEAS . 6T 26 A
W tp_alloc FERARANHE—HISEH].

int PyType_Ready (PyTypeObject *type)
Part of the Stable ABL frZA— RIS G . X W AL RAD S EJE A ASE BCEITRIRI a4k . it
PR T AR B A B IS M R R 7 . IR ] 0, SRR AR IR ] -1 JF e

| ==
MR

TEfR: WER SRS S BLT GC WSO BT AL R SR B B AR P R B 4GPy TPFLAGS_HAVE_GC,
WRE B 30 A H AR L B GC P . A S, AR Bk A B 28 AW bR b ok B
¥EPy TPFLAGS_HAVE_GC W'E &4 H CEd LM cp traverse ARz GC #Hi8.

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 3.4. J& R FEAETEL RGO P I R ERR ST Q2REER N NULL, D3R
IRECE RN NULL, sCE RSO A A T ICRIES: . 8 07 18 8 R 4 R A S e e 2 2
Y R R

5% 5 PyType_Slot.slot #F 0] HIY slot Z5UH.
3.4 i IRE.
16 3.10 IREH: PyType _Getslot () BAEW DARESZITA AL, (EUCZ A, BRI e 2.
PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. 12 [B]4ffi i Py Type_ FromModuleAndSpec () A2 7 i}
KERF 45 78 KB RHRAT 42 o
UWRBA RIRFN @ R AR, WS E TypeError Ffik[H] NULL,
UboBR B W BN T R MOy Wk SR 7R W OB B 9 W R OTE X FE R 7
PyType_GetModule (Py_TYPE (self)) A] fE A & & [0 #i ] () 45 . Py_TYPE (self) HJ
AR BEREN—N FTX MyrEAFA—-ERESH EHEME MBS D E W, S
[ PyCMethod T AR 8 XITER2E .
3.9 B fE.
void *PyType_GetModuleState (PyTypeObject *type)
Part of the Stable ABI since version 3.10. & [a] & B 2| 45 & KRB B R RS X2—1
FEPyType _GetModule () WYEEHR PR PyModule_GetsState () HIHEER .

QISR KB 4 R, M E TypeError iR [H] NULL,

O
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AN rype A FKERFBEHUEHORAS ) NULL, R[] NULL HASGE 5
3.9 B e

BIEHE S ECAE

T R BN SR AT R B E L

PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
BRWEE: #8951 A . Part of the Stable ABI since version 3.10. ¥4 spec (Py_TPFLAGS_HEAPTYPE) 4]
BRI AN

bases ZHIAT 1% R AR E 2 B DL AN EEH 2RI e . W2k bases i NULL, N2>
I Py_tp_bases R, WARAZAE AR NULL, WS Py_tp_base fifii. GnASZAE (L[RAh NULL,
NEHTZRBLRIRAE H object,

module Z: 00T W] AT 5 2 SR TE IR . B g — BRI R BN NULL. WA
NULL, WRZBEH S K H 2680 Bl e Jiliid Py Type_GetModule () KARHL. XA~ KHK
RPN AP T RARK; B AU A B E .

BB SAER R LA Py Type_Ready () .

3.9 BrRIIHE.

310 JREE: SRR BRI bases ZH0TH%52 NULL {124 tp_doc #§{i.
PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

#ow A #H 4y 3| HA.  Part of the Stable ABI since version 3.3. 2 i T
PyType_FromModuleAndSpec (NULL, spec, bases),
3.3 iR e

PyObject *PyType_FromSpec (PyType_Spec *spec)
BRWME: #a4 5] F . Part of the Stable ABL 284y F PyType_FromSpecWithBases (spec, NULL).

type PyType_Spec
Part of the Stable ABI (including all members). & L—AZRBFT RIS HA

const char *PyType_Spec.name
KAWL FR, FEIRE Py TypeObject . tp_name,
int PyType_Spec.basicsize

int PyType_Spec.itemsize
PR BB R B SEH KN, HSkiRE Py TypeObject . tp_basicsize fllPyTypeObject.
tp_itemsize,

int PyType_Spec.flags
RAAR, MREPyTypeObject. tp_flags.
M KRE Py_TPFLAGS_HEAPTYPE Jiiff, WPyType FromSpecWithBases () 2 H3hk
El_‘—)

PyType_Slot *PyType_Spec.slots
PyType_slot ZHIAIIEAL. PARFIRIEOL(E {0, NULL} R&EH.

type PyType_Slot
Part of the Stable ABI (including all members). & L — PR RIEINGEN 45/ 4, 25— Ml ID
M—"MEFRE .
int PyType_Slot.slot
flifiz ID,
oy ID W2 B B R4 W KPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods HMPyAsyncMethods W F Bk %4

Ffn—A~ Py_ iR 2GR, FH:
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e Py_tp_dealloc B PyTypeObject.tp _dealloc

e Py_nb_add ixEPyNumberMethods.nb_add

e Py_sq _length ik BEPySequenceMethods.sq_length
T TR TR MG Py Type_spec fll PyType_Slot SRixHE:

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

o tp_weaklist

e tp_vectorcall

e tp_weaklistoffset (&L .PyMemberDef)

o tp_dictoffset (ZhPyMemberDef)

e tp_vectorcall_offset (£ PyMemberDef)
T FBAEZIR APL R Py Type_Spec il PyType_Slot i

e bf getbhuffer

e bf releasebuffer

XHE Py_tp_bases 5{ Py_tp_base JEF L& P[RS M, b T B4 a8,
M PyType_FromSpecWithBases () [ bases 241,

16 3.9 CEW: PyBufferprocs WIREAL AT REQTEAZ IR APL FPit & .

void ¥*PyType_Slot .pfunc
WAECL U . AERZEUGILT, X2 — T8 m R 55T

Py_tp_doc PASMOFERIIY R A] A NULL,

8.1.2 None Y&
TR, None [Py TypeObject A HAELE Python/ C APL A JF . | None J2 i fill, X RA7 IR
(7E C i == ) SRR T. B TRFEERH, %A PyNone Check () M4k,
PyObject *Py_None
Python None Xf4, FIREZ(H. XMXREA HE. BFREGEHHEHAA BT H M4 .

Py_RETURN_NONE
IEHb R B C BN Py_None R[] (HELZUL, I None W5 | HTTHEOFRIEE.)

8.2 MEMR

8.2.1 ERBMR

JIT A B S B K AR R R KB 4
A, KZ % PpyLong_As* AP #£ik [ (return type)-1, XS5 FILERXRSIF. iR
HlPyErr_Occurred () FMPAXSy.
type PyLongObject
Part of the Limited API (as an opaque struct). 37~ Python BEW R H I PyObject FIEA,

102 Chapter 8. BFEHMRE



The Python/C API, %75 3.10.18

PyTypeObject PyLong_Type
Part of the Stable ABL JX/~PyTypeObject )53/~ Python (342 % . 5 Python 155 W1 int
Hl .

int PyLong_Check (PyObject *p)
WRSHEPyLongObject B PyLongObject KA, MR [E] True. %K% & BEUS AT AL
e

int PyLong_CheckExact (PyObject *p)
WRHSHIE T ryLongobject, [EARGPyLongObject )FRAMNLR I EAH. IHRELE 2
AT

PyObject *PyLong_FromLong (long v)
BEME: #a4 3| B, Part of the Stable ABL [ v iR [i] — i PyLongObject %4, < Wik |5
NULL ,

2 SEIAED S — RO S, B -5 Ml 256 Z I ITE AN S ERIE MK
IR int B, SEPRAREI R EA R G5 .

PyObject *PyLong_FromUnsignedLong (unsigned long v)
BWEME: #4951 8 . Part of the Stable ABL. 2T Cunsigned long ik[E—/AN#PyLongObject
X5, R NULL,

PyObject *PyLong_FromSsize_t (Py_ssize_t v)
BEME: #Hey5| B . Part of the Stable ABL iy C Py_ssize_ t J&RE—NHPyLongObject X4,
JRIGHTHR ] NULL .

PyObject *PyLong_FromSize_t (size_t v)
BRWEE: #4951 8 . Part of the Stable ABL /1 C size_t iR[E[— /) PyLongObject W4, KW
D3 1] NULL .

PyObject *PyLong_FromLongLong (long long v)
BWEMA: #9518 . Part of the Stable ABL T C long long iR —ANHPyLongObject, %k
M EsH R [B] NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
B AE: # ey 5] . Part of the Stable ABL X T C unsigned long long iR [ — A4~
fjPyLongObject X4, SR F NULL,

PyObject *PyLong_FromDouble (double v)
BEME: #8958 . Part of the Stable ABL |y v 3E /3R Bl — Al PyLongObject %5, %k
O 9] NULL .

PyObject *PyLong_FromString (const char *str, char **pend, int base)
REME: #FHa95| A . Part of the Stable ABL. R4 str ?ﬁ“%fﬁiﬁ[ﬁ]#ﬁ\%ﬁlﬁ’]PyLon gObject , base¥§
E TR A . WA pend R NULL , W /pend K541] str H RN ﬁJ\FEE’J%*/\ﬁ?’PO n
H base 2y 0, strFfR ] integers (1) CHATAERE; X AEZ T HEHBI R RZ LK valueError
o BN base ANy 0, WIZUGET 2 Ml 36 Z[8] (& 2 H136). B2 5 RBCFZ RIBTHIFZ34% . SRR
LRI 2N . WERAAERT, Ffillk valueError,

S U
Python J5¥: int .to_bytes () fll int.from_bytes () FlFPyLongObject B/ NFITEH 2 [A]
DA 256 N EHGATRAS . AR A Pyobject _callMethod () M CTMIEA].

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
BEME: #e9 71 A . KPR u Hi) Unicode $°7 71 545 4 Python R4 {H .
3.3 e
PyObject *PyLong_FromVoidPtr (void *p)
#owiE: #FH g5 A, Part of the Stable ABL M #5 %} p € & — 4~ Python % %, W] DA f#
M PyLong AsVoidPtr () iR[HFa4HE.

long PyLong_AsLong (PyObject *obj)
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 PyLongOb ject.
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W obj FIEMH T Long MBUETEREIN 25| % OverflowError,
WAEMGRIE -1 o M PyEre Occurred () 4% BRI,

TE 3.8 UG AR AT PR __index_ ()

T 3.10 BUE R ARBCRFEMT __int_ O .

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
Part of the Stable ABIL Return a C 1ong representation of obj. If obj is not an instance of PyLongObject,
first call its ___index__ () method (if present) to convert it to a PyLongObject.

R obj FIEKT LONG_MAX 5{/NT LONG_MIN, WA *overflow 4y & Hy “1¢ 8 -1, Ha&[H] 1;
I, *overflow BN 0o WERAAFAMRH , WAL *overflow E2Hy 0, FHiR[E] -1,

HAAEWERE] -1 o M PyErr_Occurred () R HHA R,
AE 3.8 R WA HRH# A __index_ ().
T 310 BCEM: REBAEMHEH __int_ () .

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,firstcallits __index__ () method (if present) to convertittoa PyLongObject.

MR obj () Long long MHUETEEINI£5] % OverflowError,
HEENLERE -1 . W PyErr _Occurred () ¥H BRI,

1 3.8 BOE S AR ATAPRE __index_ ().

T 3.10 UEY: ARECNEFEN __int__ O .

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
Fart of the Stable ABL 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.

WA obj AR T LLONG_MAX B/ LLONG_MIN, WHEHHLKRE *overflow 43 JIE R 1 B -1, Fikk
Ml -1, IR Foverflow >k 0o Qnf & HAB S5 W] *overflow >k 0 3R [ -1,

HEENLRE -1 . W PyErr_Occurred () ¥H BRI,
3.2 Fi e

16 3.8 L HC: AR RHE __index ().

1 3.10 OEW: AR __int__ O .

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABL. 1&[0] pylong 1) C1EE Py _ssize_ t B3, pylong Wil /&PyLongObject 5L
il

W pylong BB T Py_ssize t BYHEHTEFENISE| % OverflowError,
HEENERE] -1 . W PyErr Occurred () e H BRI,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Fart of the Stable ABL &[] pylong Y] C unsigned long E/RER . pylong Wi Z&PyLongObject
I SEBl

W pylong W{EAB L T unsigned long WME{ETEE N 4|k OverflowError,
HEERTIR[E] (unsigned long) -1, HAMHPyErr _Occurred () PEHIEAKE)E,

size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABI. iR [1] pylong ) C 155 size_t B, pylong WhiZPyLongObject HISEH.,

TR pylong BMEMEH T size_t BIBYETLEIN£5| )% OverflowError,
HAAEIHRE] (size_t) -1, HFMHPyErr_Occurred () HERHARHEL,
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unsigned long long PyLong_AsUnsignedLonglLong (PyObject *pylong)
Part of the Stable ABL 3% [ pylong ) C unsigned long long £/~ B . pylong Vb 40
B PyLongoObject ML,

W pylong BB unsigned long long BUYETERENI£T| % OverflowError,
HeEmtR ] (unsigned long long) -1, HAIfPyErr Occurred () FEREAR I E,
e 3.1 JREE M BIAE pylong N {H&fi & OverflowError, A TypeError.

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
Fart of the Stable ABL 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 MMEME T unsigned long WHUETER, WIREHZEXT ULONG_MAX + 1 REEIHREL.
HAEEHHRF] (unsigned long) -1, WRIMPyErr Occurred () HEmlHE A F I,

16 3.8 WG AR HKHEM __index_ ().

£ 3.10 U B0 ARECATEM __int O .

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
Part of the Stable ABL Return a C unsigned long long representation of obj. If obj is not an instance
of PyLongObject, first callits ___index__ () method (if present) to convert it to a PyLongObject.

A obj BYMEHA L T unsigned long long RIBUETER, WR[FZ{EXT ULLONG_MAX + 1 3R
I AL

HEERFR ] (unsigned long long) -1, iHFIHPyErr Occurred () PEW|E K A,
TE 3.8 MU B AT R __index_ ()
TE 3.10 U MG ARRECRFEH _int_ () .

double PyLong_AsDouble (PyObject *pylong)
Part of the Stable ABL iR [9] pylong 1] C double FRTER. pylong W iZPyLongObject ISEMH.

W pylong BB T double MBUETERE M£E| % OverflowError,
HEERHRE -1.0 , EHFHPYErr_Occurred () FEHEAR I,

void *PyLong_AsVoidPtr (PyObject *pylong)
Part of the Stable ABL ¥—A~ Python ¥ pylong ¥4k C void ¥84t. W pylong Toykwlii, W
F51% overflowError. X @k T HIERHE PyLong FromVoidptr () AIEHE 41
AR void f5%f.

AR ] NULL, WA PyErr_Occurred () B AR T,

8.2.2 FHIRME

Python H A /R RV BB TR . R Py_False Ml Py_True W/R(E. L, 1IEHHY
BRI R REAE TR /R M(E. H2, THIEA .
int PyBool_Check (PyObject *0)

R o HZRAA PyBool _Type MIRFIE(E. HREERSBIIPAT.
PyObject *Py_False

Python [f) False MR . M RBEAEM I . ENIZRHEM AT TGS B R —HE .
PyObject *Py_True

Python [ True X4, ZXSRIA AT . EMIZGHE MG TG Z—H
Py_RETURN_FALSE

MEREGRIE] Py_False I, FFESEMERTIHTTAL

Py_RETURN_TRUE
MEREGR A Py_True B, FFZEHINER5HTTEL
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PyObject *PyBool_FromLong (long v)
BEME: #Ha45| A . Part of the Stable ABL R v lISEFR{E, RF—4 Py_True B{# Py_False
HUESTEE N

8.2.3 FRIMR

type PyFloatObject
XA C A pyobject (1§ A E—4 Python iF mEOM 4 .

PyTypeObject PyFloat_Type
Part of the Stable ABL X2 ET C B pyTypeobject B3 Python ¥ S 2B 524 . FE Python
R R float gl —PR4R.

int PyFloat_Check (PyObject *p)
IR ERSHE—~PyFloatObject B PyFloatobject T2EBMNR A HA. HRELE 2
ST -

int PyFloat_CheckExact (PyObject *p)
IR ERSHE—~PyFloatObject [HARPyFloatObject W) TIRMUMR B EE. 1HeREUE
e 2 AT .

PyObject *PyFloat_FromString (PyObject *str)

BWEE: #a4 5 A . Part of the Stable ABL WRIGEFAFER sor WHBE#—A~PyFloatObject, JIYHt
iR [H] NULL,

PyObject *PyFloat_FromDouble (double v)

BEE: #4531 . Part of the Stable ABL R v B @t —/~PyFloatObject %%, JMimtiR A
NULL,

double PyFloat_AsDouble (PyObject *pyfloat)
Part of the Stable ABI. 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
afloat. 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.

TE 3.8 RS AR AT PR __index_ ().

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
&M pyfloat ¥) C double FIrRTE, (EAMFHHRMN

PyObject *PyFloat_GetInfo (void)
BEME: #6451 8 . Part of the Stable ABL &[] —A> structseq SEf), H A 6154 5% float HUNRE . %
IMEFER KRR B . Bk float . h B— AT HLAL %

double PyFloat_GetMax ()
Part of the Stable ABL iz 1] C double LA i K] FmnA IR 54 DBL_MAX .

double PyFloat_GetMin ()
Part of the Stable ABI. j&[1] C double R H/NEIRAL I 5% DBL_MIN ,

8.2.4 BHMR

M CAPLE, Python [R5 B0 4 ol 3 INA [l (7B 7 SE B : —>J& A Python F2/7 {11 1) Python X4, 7341
i — MUK E IR R C Mk . APTHL T s BCt FRIEME .
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FTREHH C &HHak

it SE R R X B RV S RO UM R I ek B, AR ted (67 A5 e 1t
PN T84~ APL
type Py_complex
RXZ—RF Y Python SZ B0 RAETR 19 C S5H A 48 R0 Ak PRA KON R 1Y) bR J5CAT T X 2 24 )
SR A B A, e SO

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
REIHANEEF, H CHBlpy complex FIiR.

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
RS R 2, H C2RBPy complex iR,

Py_complex _Py_c_neg (Py_complex num)

RIZEL num WitfE, H C Py_complex FiR.

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
RPN E AR, ] C R BPy_ complex FiR,
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
RS RO, ) C2RAUPy complex IR,
W divisor %z, EANTTEIREIZEHKE errno S5 EDOM,
Py_complex _Py_c_pow (Py_complex num, Py _complex exp)
IR0 num #) exp &, I CHEAlpy complex Fom.
ISR num SR 25 H exp RN IESERL, XA ¥EIR B3 errno iy EDOM,

FREHE Python 35

type PyComplexObject
XA C2Mpyobject B THRALFE—> Python AR .

PyTypeObject PyComplex_Type
Part of the Stable ABL X214~ T PyTypeobject W3 Python &AM 3B . FF Python JZ1A]
LR complex J2[[— X4,

int PyComplex_Check (PyObject *p)
MR ERSHIR— N PyComplexObject B PyComplexObject WFANIR M EAE. K%L
o2 INIAT .

int PyComplex_CheckExact (PyObject *p)
IR EMSER—PyComplexObject ARREPyComplexObject I FRANLR M FE. B
OSS = RIE/

PyObject *PyComplex_FromCComplex (Py_complex v)
BwEMA: #egil A . R CHRRpy_ complex MEEM—NHTHY Python AR 42

PyObject *PyComplex_FromDoubles (double real, double imag)
RWE: #4958 . Part of the Stable ABL AR real #1 imag 32 /] — 1) C 258 Py ComplexObject
S

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABIL. DA C 257 double #&[H] op HISEHT.

double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABL PA C 2% double &[] op IR .
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Py_complex PyComplex_AsCComplex (PyObject *op)
R ESEE op 1) C APy complex fH,
R op A Jg—A> Python ZHXR, (HZRA __complex_ () Jiik, BINERE WM, #F
op FeWh—A~ Python XS WIS __complex () AREXWAFEEEE _ float (), WA
_ float_ () KEXKFERE _index (). QARRM, M HERHRE 1.0 1R S8fH.

15 3.8 JUEE e QR AT AR __index_ ()

8.3 FFIIRR

FEAR G — B AAE BT — T e 4595744 Python 155 AT IR E R F SR R

8.3.1 bytes &k

LR RS B — RS HAMAT T — AR IE S PR 251K TypeError.

type PyBytesObject
XFfpyobject B FRBFIR—A> Python FHXf4.

PyTypeObject PyBytes_Type
Part of the Stable ABL Py TypeObject HJSEILFE—A> Python =I5 | ¥F Python JZ1H'E 5 bytes
S M A XT 42 .

int PyBytes_Check (PyObject *0)
TWERXIGE 0 22— bytes MR B bytes AU TRAUMY LI NLR [HI EAH . BB 2 2 BT .

int PyBytes_CheckExact (PyObject *0)

WERXFR 0 j2—A> bytes X REAZ bytes ZEAU ) -2 By S W3R o] FLAE . G eR LS 2 23 A
7.

PyObject *PyBytes_FromString (const char *v)
BEME: #eg71 A . Part of the Stable ABL JR I & [l — AN PAFERFH v IR A E R 75 B RR
RIGIER A NULL. 2 v AR NULL; EARXHA.

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
BEME: #0951 A . Part of the Stable ABL BIHFR Bl —APAFAFE v EIASHE HAC BN len (157
TR, RMONIRE NULL, Q2R v O NULL, JPARHIGAE 75 R R A A2

PyObject *PyBytes_FromFormat (const char *format, ...)
BWEE: #9518 . Part of the Stable ABL 52—~ Cprintf () KUK format TF45 BT AR BB
ISE, THEZER Python FAT XTI KNI IR M S EUE LS A0 S5 F B0 5. Al A B
SHLI R C LB B AR IFS formar A7 HR T EORS SUFPFARXT I . Feir )R S 4
e
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BAFRF | FEE Exed

%% & ) SCFP FAF

%c int —NF, %ﬁ%‘zﬁi]*ﬁ‘ C i Al

5d int YT printf ("sd").!

Su unsigned int YT printf ("su").t

$1d KA % T printf ("s1d") .

$1lu unsigned long | FH4 T printf ("$1u").!

$zd Py_ssize_t | IS4 T printf ("%zd").!

Szu size_t YT printf ("$zu").!

%1 int MX4T printf ("sim) .t

$x int MY T printf ("sx") T

$s const char* PA null 52 [FAFH C ? FEEH

$p const void* —A> CHE I TR R IER . EASEMNM T print £ ("sp™) (H
E%Eﬁ%%?ﬁﬁ 0x 3k, NMERGEG b print £ % HE1T
Ao

TR AT S P ECRAR P AT R R IR WA AR R BI G 5, HFEFTa 24
V2@

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BRWE: #h4 5| A . Part of the Stable ABL. 5 PyBytes FromFormat () 5e4HE, BT EFHREW

TSR

PyObjecl *PyBytes_FromObject (PyObject *o)
BWEME: #8931 A . Part of the Stable ABL & [0 735 F/R L PR vh K ML AT *0*,

Py_ssize_t PyBytes_Size (PyObject *0)
Part of the Stable ABL & [a| =45 %} 4 *o* P KEE.

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
FIWAR PyBytes Size () {H@ARHHE R .

char *PyBytes_AsString (PyObject *0)
Part of the Stable ABL iR [FIXf I o [ N85 %8551 OE’JV\]iﬁ%{*E, Hrpfif len (o)
+ 1T, G RNRE N FIERAE, NMEREAEHA ST, ﬁ?ETTl_ FURER ()
ke, BAERNI#H PyBytes_ FromStrlngAndSlze (NULL, size) @8z, BA
RS L AR o IRAMN R — PN FATERXGR, MPyBytes AsString () ¥k NULL 35| %

TypeError,
char *PyBytes_AS_STRING (PyObject *string)
FMAKPyBytes AsString ()[R RAGI .
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Part of the Stable ABL. i 15 % H 25 & buffer F1 length 1% [7] DA null 4 [EFFHIRT 2 obj 12 -
IR length 24 NULL, FEATERA AL EIRA R ZSFAT s WA, MR &R -1 35|k
ValueError,
LG IX TR obj I NERZEM, BMIAR RS — MM T (NEAE length 241 . ZEHEAT]
AR Sk, BIEENI# ] PyBytes_FromStringAndSize (NULL, size) GI#HZ%

%o EATHHIEI B, Q2R obj IRAN R —NFAT XS, MPyBytes _AsStringAndSize ()
Ffig[E -1 5] % TypeError,

1E 3.5 MCEHE: VAR, 245 B g f B A B 2P 9I5| % TypeError,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
Part of the Stable ABL TE *bytes FRAI @ F T NS, HAEEEINE] bytes i) newpart BINZ; T
B REFAFHGI o X bytes ARSI RIREU ] . QR TCIEGIEEHA S, X bytes 1IHS | FIATIRE
T H. *bytes PIEARFPAN NULL; H-RFAC B 2 1 7

DXETEBUIAE (d, u, 1d, Lo, zd, zu, i, x) MEGHUREERE, O F bR AR .
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void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
Part of the Stable ABL JE *bytes WA — N FETTEE X%, HAPEEUINF bytes 11 newpart 1) N
7o WHAKRIRERONT newpart Wstrong reference (RIIEWILT | TT40 -

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
WA AR AN —Fh 2, RS RTIASRES” . oy SN TR B T EHR A
R AR AR A A B AU W] A 5 e SR AT R B 5 L T RO S — DA
MR ECR A . 2 A— D IEFAT R RN E R value (BERBESHEEA), HAEAGENH
RNe BRI, *bytes FEAFBUER/ING I F TR RIGIFIRIE] 05 *bytes H ik il G5 Hidag A M
AN MR BCRI, W *bytes LI 77 FRXT GFPRES 2 BL, *bytes 2ABN NULL, R}
HE MemoryError iR [E] -1,

8.3.2 FHMAMR

type PyByteArrayObject
XA Pyobject HT2BHRR—> Python TFHr R R .

PyTypeObject PyByteArray_Type
Part of the Stable ABI Python bytearray 28 /Rl Py TypeObject RISEH]; X5 Python |2 )
bytearray s HEIXT4 .

KBRER

int PyByteArray_ Check (PyObject *0)
WRXIR o0 jZ&—> bytearray X G2l bytearray JEAUAY 1A T S NI Bl FLE . HERREUE 2
AT

int PyByteArray_ CheckExact (PyObject *0)
MRS 0 j2—> bytearray X AHAJZ bytearray S 1A S Wik [m] BB B RRICE,
AT -

o
=

&m
0>

Ef= APl ¥

PyObject *PyByteArray_ FromObject (PyObject *0)
B i #e95]1 A . Part of the Stable ABL ARIALATILIL T 22 o K 33 IR S 0, R IF—DHTH)F
BRI ERIE

PyObject *PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)

BEME: #8495 . Part of the Stable ABL 1R 1E string L HK [ len £ —~ 11 bytearray X5, 4
R IR [A] NULL,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
RwEME: #ag51 A . Part of the Stable ABL TERFHVEAL a 1 b FFaR& [ — A7 A7 45 R A7 10 7754
A,

Py _ssize_t PyByteArray_ Size (PyObject *bytearray)
Part of the Stable ABL. JEG# NULL 3841 J51R [B] bytearray WK/,

char *PyByteArray_AsString (PyObject *bytearray)
Part of the Stable ABL {EAG#F NULL J841 53R M1 bytearray 1R [0 2 — NP A7 . & o] 8 418 2
SIHI— RSN 2T

int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABL - bytearray 17 PN IRZE X R K/ INJEEE A len.,
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M

XEETARGE A TE DA IUERE , AT A RS .
char *PyByteArray_AS_STRING (PyObject *bytearray)
C pKipyByteArray AsString() WZERZAR,

Py_ssize_t PyByteArray GET_SIZE (PyObject *bytearray)
C ¥ (PyByteArray Size () WZERA .

8.3.3 Unicode Y& f14mfiRto2E
Unicode 315

1A python3.3 Hi5ZHL T PEP 393 LA, Unicode X472 I 4 R i Tk, DA ZE (R I 7 )
R AL B2 PRI Unicode 545 T B P SO T 128, 256 1 65536 RO A5el, - LLAkts
Bs A, AT 1114112 (Rise#ehy Unicode JE ) .

Py _UNICODE* I UTF-8 H£RIER G FEQ I 247 ZE Unicode X5, Py UNICODE* FnIEXZEFH
F HARRCE

i T 1H APT f1r API 2 [B] %540, Unicode X5 NERTT DAAL FRIAERES, X BT e K :

o “HiJE” Unicode %15 /& H1dE 5 Y Unicode APT G E M FTA XIS . B A SE 8T SLV/F i oA A
ESLY
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 API.

{Efi#: 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 %Y

PAF 52 3T Python H Unicode SZFL 1) A Unicode X4 257 :
type Py_UCS4
type Py_UCS2
type Py _UCS1
Part of the Stable ABL iX SEH AR FeATF- S HBAS A 5 S, FHUERE R PASM B4 & 32 i, 16 {7
8 (AT T AL B Unicode “FAFHT, HET A Py_UCS4,
3.3 B ke
type Py_UNICODE
This is a typedef of wchar_t, which is a 16-bit type or 32-bit type depending on the platform.

16 3.3 MU HC FEARTI LA, 3X02 16 (38R 2 32 (38 A, X Bk T A 1 i 1 2 11 2
“FE7 IR “%a” Unicode R4S Python,

type PyASCIIObject

type PyCompactUnicodeObject

type PyUnicodeObject
XEXT Pyobject 1 TR FETR T—1 Python Unicode %14, TEJLTFIAHET, ENIANIZD
FLAMEA, PN A AP Unicode XF 4114 APT s ECER% 2 IR [0l PyOb ject JRAUMHRE

3.3 B Hhae
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PyTypeObject PyUnicode_Type
Part of the Stable ABL %X {~PyTypeObject 3:4{{3% Python Unicode 2% . 'BEVEH st r AF 4 Python
(LR
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)
WX *o* /2 Unicode X4 a Unicode F-2RAUFYSLHY, MR “EH”. B EIRL .
int PyUnicode_CheckExact (PyObject *0)
WRXFS *o* /& Unicode X4, {HA G FREPYSLHI, MakE “H”. HEEIRZL ).
int PyUnicode_READY (PyObject *0)
PR FAFHRXTS *o* AT “HEm” Fbra. e N EERAAEM U 22 6, X 2% HEN.

Returns 0 on success and -1 with an exception set on failure, which in particular happens if memory allocation
fails.

3.3 Bl IhE.
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)
i 1] Unicode FAFHR AR (PARRD U B ) *o* bl “FIVE” #ikJ7 0 Ry Unicode X4 (R
).
3.3 FihRE.
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 be-
fore accessing this.
3.3 Frihfe.
PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
IR PyUnicode KIND () 7ZHI{H.
3.3 B IIHE.
Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND B 5[ .
unsigned int PyUnicode_KIND (PyObject *0)
iR [7]—~> PyUnicode 8% (L _E3C), 5781 Unicode X5 H 77 i H A A B A ) 7 8L
*o* AR “HINE” Fik A Unicode X5 (Rik).
3.3 FrihfE.
void *PyUnicode_DATA (PyObject *0)
R [l ) 4 Unicode ZEnf X2 1545 *o* dbZ2 “BIIE” FikJr a0y Unicode X4 (Rik).
3.3 B HIhE.
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.
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3.3 B Hhhe
Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)

ML FEIRE data (WI[E FH PyUnicode DATA () FRE) FEEB—ANGA . NS PRATHR A o sifk 25
Jii B

3.3 B e
Py_UCS4 PyUnicode_READ CHAR(PyObiect *0, Py_ssize_t index)

M Unicode Xt4 o BB NFA4F, WA “HIE” FRER. WRARII T2 R ESEEHU B R
BRI T PyUnicode_READ () o

3.3 e
PyUnicode_MAX_CHAR_VALUE (0)
REEETET fo* QIEY — DM FAR BRI R, ZFARLATE I Kb, X
LRl HHAE PR EIR AR
3.3 B g

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)
Return the size of the deprecated Py_ UNTCODE 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: |H=; Unicode API {—#R4y, &5l
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: |[H=; Unicode API {—#R4y, i 5
M PyUnicode_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).

TF 3.3 R 3 #i: This macro is now inefficient -- because in many cases the Py_UNICODE representa-
tion 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: [HZ{; Unicode API f—3B%, 52 {f
Jf] PyUnicode_nBYTE_DATA () M.

int PyUnicode_IsIdentifier (PyObject *0)
Part of the Stable ABL {1 R F4F R IRIE S E B A EWARRAF LR R 1, 20 identifiers /N7, &
JUIBI4 ] N

TE 3.9 MUEEHC QPR T H i R WL R ECR 2 I Py_FatalError (),

8.3. FRAINIgR 113



The Python/C API, %7 3.10.18

Unicode @it

Unicode $2 L TiF Z AR . Bl 75 2209 72 v DAE X S8 73R 15, X S8 i Python g e i 5
F C R
int Py_ UNICODE_ISSPACE (Py_UCS4 ch)
T4 ch 25 A2 H AR M 18 0,
int Py_UNICODE_ISLOWER (Py UCS4 ch)
WRAE ch 2/ /NG FAFRM 18] 0.
int Py_UNICODE_ISUPPER (Py UCS4 ch)
HRAE ch @A AR EF4FR A 1 5 0
int Py_UNICODE_ISTITLE (Py UCS4 ch)
RYE ch 215 AR EL I /NS gl 18 0.
int Py_UNICODE_ISLINEBREAK (Py UCS4 ch)
R ch @A A HATIEFAFR M 1 5 0.
int Py_UNICODE_ISDECIMAL (Py UCS4 ch)
FidiE ch 25 bR AR ] 1 87 0.
int Py_UNICODE_ISDIGIT (Py UCS4 ch)
T4 ch 2 AERS SRR A 15 0,
int Py_UNICODE_ISNUMERIC (Py UCS4 ch)
HRAE ch )& MEE R FAFR ] 1 8K 0,
int Py_UNICODE_ISALPHA (Py UCS4 ch)
T4 ch 2 A FRZEFAFR I 150,
int Py_UNICODE_ISALNUM (Py UCS4 ch)
A ch B H TR TR 1 5 0,
int Py_UNICODE_ISPRINTABLE (Py UCS4 ch)
MG ch 25 R BV FEAFIR ] 1 8k 0. AW T Bl 45 2 F5 7F Unicode -4 £ 4 122 H 9k i
A" Other” 5 "Separator” [{J1F, Bl SME L& ASCIL 2544 (0x20) # 0 A AT 4T V45 . (B I
BN AT VAR 38 M AP 8B Ml repr () IR 85 INFAF. BENFIFEREBEA sys.
stdout By sys.stderr B ErFERAAIETTHF).
K28 APL W] ] TPl FL B A e 4t -
Py_UCS4 Py_UNICODE_TOLOWER (Py UCS4 ch)
IR R NS T AT che
3.3 G E AL RR: bt eR il A ) B R N L
Py UCS4 Py_UNICODE_TOUPPER (Py UCS4 ch)
B AR K G T FEAF che
3.3 UG C MR R E i T R K NG L
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
B AR R R INE T AT ch
3.3 UG TR R IRR A T BRI R INE L
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.
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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.

X4 APT W] A e S8R A EE i -

Py_UNICODE_IS_SURROGATE (ch)
il ch 245 LTI (0xD800 <= ch <= OxDFFF),

Py UNICODE_IS_HIGH SURROGATE (ch)
Kol ch 275 B AR HIT (0xD800 <= ch <= OxDBFF),

Py_UNICODE_IS_LOW_SURROGATE (ch)
K ch 25 MARACHRI (0xDCO0 <= ch <= 0xDFFF).

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.

g3 f0i518 Unicode FfFE

LRI Unicode X QAT FIHEAFHIE M, 56 111X L APIL:

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
BwEME: #ag 5l R . ARS8 Unicode %42, maxchar 3 K] N FAFER I SE bR i RS 067 AF
KA, BRI B ABIFA 127, 255, 65535, 1114111 thig e

XSRS BRI Unicode X AHERE =, (8 FH R AL B AT AR AT B KN
3.3 Bl Hie.
PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
BowE fE: # ey il M. DA E M kind B — 4 B 19 Unicode Xt 4 (W] B8 W {H
*NPyUnicode_1BYTE_KIND 4, HPyUnicode KIND () FfiR Bl f{E) . buffer W75 35 1 H
AR HTTAA A, DA 1,2 5 4 S35 BREA0 size K/NHTHCAL.
3.3 Bl e
PyObject *PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
RWE A #FHe951 A . Part of the Stable ABL 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: #a471 8. Part of the Stable ABL i UTF-8 Zifith ¥ LAZS (A5 W 1) FAFZ0h X u 1 —A>
Unicode %14 .

PyObject *PyUnicode_FromFormat (const char *format, ...)
R #4951 A o Part of the Stable ABI. Take a Cprint f () -style format string and a variable number of
arguments, calculate the size of the resulting Python Unicode string and return a string with the values formatted
into it. The variable arguments must be C types and must correspond exactly to the format characters in the
format ASCII-encoded string. The following format characters are allowed:
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%% RiE A LF% FAF o

$c int BPAFERF, FRH Ci%%ﬂ@%%ﬂo

%d int MY T printf ("sd") .t

Su unsigned int YT printf ("su").t

$1d KA MY T printf ("s1d") .

$1i KA M F printf("s1im).]

$1u unsigned long ST printf ("s1u").!

$11d long long MY T printf("s11d").!

111 long long MM T printf ("s111i").0

$1lu unsigned long long ST printf("s1lu").!

$zd Py_ssize_t MM T printf ("szd").!

$zi Py_ssize_t MY T printf ("szi") T

$zu size_t MM T printf ("szu").!

%i int MY4T printf ("%1") T

%x int YT printf ("sx").T

$s const char* PA null 25 %4 JJ:??E]’J C ?fﬁiﬁéﬁ

$p const void* —C ?a%fﬂﬁﬂ“/\lﬁ%ﬁ%ﬂ“ . ERENRT
printf ("sp") HEXWRATFEIE 0x T3k, NEREG
RREE prlntf k4.

%A PyObject* ascii () WHMER.

U PyObject* —~ Unicode X4 .

SV PyObject*, const char* | —~ Unicode %5 (7] PA>H NULL) Fl—A4~PAZS{ESEHT) C ?

WME#“/%/ (AnAREE—AE S NULL, 55
SR )
%S PyObject* PWHPyobject_Str() WIgER.
SR PyObject* P Pyobject_Repr () HIZER

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.

{Ef#:  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 "$A", "S$U", "$S", "$R" and "$V" (if the PyObject* argument is not NULL).

16 3.2 BROE T BT e 11an A e 1lut #YSCRES
’—I’_‘33HﬁEE& ijjuTXj‘ LSRR "olll" %u no o 4m E/Ji-jl‘_fo
T34Hﬁ%a& ;[—jJHT’Xj- nogn "O/A" ll/U" no V" no S" noRmn E/JJbr‘ﬂE *EEJ‘“*%T Zj“i?_ro

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)

BEME: #4895 . Part of the Stable ABL 26| FPyUnicode_FromFormat () {B'ERFE32Z15 1
=20,

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 FIHA T 7 & *F % K L E 1 encoding KRR I B errors 5 LA 1R
WFEJT . WE YN NULL Eﬂwﬂﬁ P BROAE GES M E %55 TR ) .

i HAX 5, f93E Unicode %14, #BF-SENE TypeError.
WA HT IR % APL YR 8] NULL, I8 5 8 0 S8 D8 [a) Bk [l 21995 1 .

Py_ssize_t PyUnicode_GetLength (Py Objecz *unicode)
Part of the Stable ABI since version 3.7. & [a] Unicode X} i (v (1 K & o

! For integer specifiers (d, u, 1d, 1i, lu, 11d, 11i, 1u, zd, zi, zu, i, X): the O-conversion flag has effect even when a precision is given.
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3.3 BRI HE.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject * from, Py_ssize_t
from_start, Py_ssize_t how_many)
Copy characters from one Unicode object into another. This function performs character conversion when
necessary and falls back to memcpy () if possible. Returns —1 and sets an exception on error, otherwise
returns the number of copied characters.

3.3 BRI HE.

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
1 — NP E TR . R/ fill_char G\ unicode[start:start+length].,

W fill_char (R T FAFR R FAHE, BCEEURTAFRA 1 ARSI RAT R
R H AR ARG, BCEEH R -1 5K — R
3.3 B fE.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)

Part of the Stable ABI since version 3.7. - — PN FHFE AF FH B, FH P LA @
itPyUnicode_New () fJf#. T Unicode SEAFH MW Y2 AT AZ [, B 274575 AN RE g L =,

RS AL unicode J275 9 Unicode X4, TR MAMA, F HXT G2 H szl (B
HEIHHECH—)

3.3 BRI HE.

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 BRI HE.

PyObject *PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
BEME: #a4 51 . Part of the Stable ABI since version 3.7. & [5] str f)—/~T8, NFRFEY| start (5,
1) BRG] end ChUFH) . ARG

3.3 BRI HE.

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. Y FAFE8 u ¥ DL 5| — UCS4 Zap X, WF—PSFLF, W
RBE T copy_null Wik, HEFHFR ] NULL HCE D E (Fral2 Y buflen /T u K FEIT,
SystemError B E ). IR ] buffer.

3.3 BRI HE.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *u)
Part of the Stable ABI since version 3.7. Y& u ¥ N R|{H ]l PyMem Malloc () 4yHERRHT UCS4 2%
X AERFATRIG, KR [0] NULL HE MemoryError, R HZ R E& L I n— 1 4ish
RS vA

3.3 B fE.
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22 Hiy 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)
BWEME: #4951 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_FromWideChar (), 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 UNICODE 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 mi-
grate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar ()
or similar new APIs.

PyObject *PyUnicode_TransformDecimalToASCII (Py UNICODE *s, Py_ssize_t size)
RwE A #a45] 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 UNTCODE () array length (excluding the extra
null terminator) in size. Note that the resulting Py, UNICODE* string may contain embedded null code points,
which would cause the string to be truncated when used in most C functions.

3.3 B .

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please mi-
grate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar ()
or similar new APIs.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
Fart of the Stable ABI Return the size of the deprecated Py_UNICODE representation, in code units (this
includes surrogate pairs as 2 units).

Deprecated since version 3.3, will be removed in version 3.12: |[Hz{ Unicode API f{)—#B4y, i iEF8 3|
HPyUnicode GET _LENGTH() .

PyObject *PyUnicode_FromObject (PyObject *obj)
RWEE: #a45]| A . Part of the Stable ABI. Copy an instance of a Unicode subtype to a new true Unicode
objectif necessary. If objis already a true Unicode object (not a subtype), return the reference with incremented
refcount.

[ Unicode oy H TR 5% T2 TypeError.,
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BESEEmBEX

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)

B i #Hay 51 A . Part of the Stable ABI since version 3.7. fifiS 54583 4F Android 1 VxWorks |-
B UTE-8, TR H A b DU 1 24 1 0 35 DI A A 5. SRR A IR AL gAY "strict ™ I
"surrogateescape" (PEP 383), #% errors 5 NULL NARFL2SE- (I ] "strict" FHRANTHES,
str ILPA— 28 PR RAEA T S AR 2= T4

Use PyUnicode_DecodeFSDefaultAndSize () to decode a string from
Py_FileSystemDefaultEncoding (the locale encoding read at Python startup).

IFE R 507 2000 Python UTF-8 #34,
S

The Py_DecodelLocale () M.
3.3 FrihRE.

T 3.7 N R BIIEL SN surrogateescape FHRALER A AT 24 BT & KIggm it X, =
IE Android 4N, FEZ HIRRAH, Py _DecodeLocale () ¥#i T surrogateescape, M4
BT & KR iR RN T strict.

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)
#ow 4E: #H ey 3| A. Part of the Stable ABI since version 3.7. Similar to
PyUnicode_DecodeLocaleAndSize (), but compute the string length using strlen ().

3.3 B RE.

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
BEME: #8495 . Part of the Stable ABI since version 3.7. #ght Unicode %4 7E Android Fil VxWorks
A UTE-8, #EHAhT-& B 4 R01E T K iEag . SRR A "strict" f
"surrogateescape" (PEP 383)., N5 errors 5 NULL N g S48 ] "strict" FHRACEAY,
B —A~bytes XH. unicode NP LR A TAF o

Use PyUnicode_EncodeFSDefault () toencodeastringtoPy_FileSystemDefaultEncoding
(the locale encoding read at Python startup).

I R 517 20 Python UTF-8 K34,
S

Py_EncodeLocale () FB%L.

3.3 FrihfE.

TE 3.7 U B MR BIMAEM &) surrogateescape HiRACTZREH M HlE & Kiggmidig =X, H
JE Android _Ff4b. FEZ FIRA Y, Py_EncodeLocale () ¥l T surrogateescape, M4
HIE S R g idtg U T strict.,

X HRGRIDER

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 "0O&" converter should be
used, passing PyUnicode_ FSConverter () as the conversion function:

int PyUnicode_FSConverter (PyObject *obj, void *result)
Part of the Stable ABIL. ParseTuple #3#¢5: 4ifd str X4 - HIERE 2 1d os.PathLike #1
il PyUnicode EncodeFsSDefault () ¥ bytes; bytes XZ W EFERI L o result WAN
PyBytesObject* JRAAEHAFA H B REL

3.1 B fE.
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T 3.6 MU IR : 325 —~path-like object

BAE SRR I AR SO RS str, M4 "os" sk, £ APyUnicode_FSDecoder () fE
VoL A

int PyUnicode_FSDecoder (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple ##8%: fi#iY bytes X4 - HIFHFIEEE T os.PathLike
FE]3E3REL - [fi [l PyUnicode_DecodeFSDefaultAndSize () ¥ A str; str X250
W . result WMN PyUnicodeObject* F¥AE HAS B4 FH BRI

3.2 iR IIse.
TE 3.6 RS 252 —A path-like object ,

PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)

BWEME: #a4 5| A . Part of the Stable ABL. fifi [ filesystem encoding and error handler RS F4FE5 .
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 ().

% YL:
The Py_DecodeLocale () R,

TE 3.6 iR Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_DecodeFSDefault (const char *s)

BEME: #He95| B . Part of the Stable ABL {§i Jf] filesystem encoding and error handler 5% DA S {H45
I FAFER

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Use PyUnicode_DecodeFSDefaultAndSize () if you know the string length.

JE 3.6 fJRTEEL: Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

R W fh: #H a9 371 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 bytes object may contain null bytes.

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 encode a string to the current locale encoding, use
PyUnicode_EncodeLocale ().

W

Py_EncodeLocale () B4k

3.2 Bl Hise.

JE 3.6 RPN Use Py_FileSystemDefaultEncodeErrors error handler.
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wchar_t }F

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
REME: #7895 A . Part of the Stable ABI. Create a Unicode object from the wchar_t buffer w of the given
size. Passing —1 as the size indicates that the function must itself compute the length, using weslen. Return
NULL on failure.

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
Part of the Stable ABIL. 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 FrhiYihe
TE 3.7 MUE P QSR size i NULL H wchar_t* FZAERASESF44N L5 % valueError,

M EmAFTD2S

gthon Pt T—4IPA C 45 APRIEIZA T BE R N B AR A o A 3k L A PR 23 T i 471 bR 0 3%
Mo

T FI APLK#{$%52 encoding Al errors IS4, EATRA STENE str O FAFHRXT M AR+ 24 25
LEIGLDNE e

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 sys-
tems, it will be a pointer to a static string, on others, it will change at run-time (such as when the application invokes
setlocale).

AR T3 errors U B HAR P DAl NULL Rl F 4 i i s a2 U BB 7 K. Irg e
i FRRD A A BN SR A 3y 2 strict” (&5 & ValueError).
YA A R AR T . R T ARRERT B R 5 TR Sz B G R R 1 25 5 A 2 E SR A SR .

2 B Y AR B0 2%

PATR 22 B G AR RS 4 1 AP

PyObject *PyUnicode_Decode (const char *s, Py ssize_t size, const char *encoding, const char
* )
REME: FHa95| A . Partof t(;z’ZOS};Szlble ABL #1309 i E 5 s 1Y size D756 22— Unicode
X5 encoding Fl errors B 5 str () WERET R AIESHFER & L. EL ) g RS2~
Python #g i M 2k & 4L ﬁﬂ%ﬁﬁﬁﬂ%ﬁ?liﬁT W3R [B] NULL.
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PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char
*errors)
BWEME: #a45| B .. Part of the Stable ABL 4gi%—-~ Unicode X5 H-R- 45 584 My Python FF7 X4
iR 8. encoding F errors 245 5 Unicode encode () A A4 IESAHEIR & . B H 1 296 A
#irRFdE ] Python Zi MRS A N &R AL 4 . QARG fARAD a5 | T S MR [7] NULL,

PyObject *PyUnicode_Encode (const Py UNICODE *s, Py ssize_t size, const char *encoding,

) const char *errors)
RWEE: #4978 . Encode the Py UNICODE 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 4RfiZt02S

PATR 32 UTF-8 % f# it APL:

PyObject *PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
BweME: #8493 . Part of the Stable ABL i1 i UTF-8 4Rl 735 e s 1 size D70 d—4
Unicode %f% . WIRAAEIERG] & T 5745 WLk F NULL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

R owE fA: #H 44 3] B. Part of the Stable ABL Ul W consumed F NULL, W f7 K J5 1)
FPyUnicode_DecodeUTF8 (). W consumed A~k NULL, WK EMAER UTF-8 FE37 %5
P AR XL R A 2P RIS BLE RS 0 7 1 B CR A TE consumed T

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)
BWE: #a4 51 . Part of the Stable ABL fifi ] UTF-8 45453 Unicode %42 145 A A Python S&3F
XTI GIR A . BRIy X OA strict” . QAR ARARIS AR T | A T S KRR [|] NULL,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
Part of the Stable ABI since version 3.10. 3 [a]—/N38 4] Unicode %f 42 1) UTF-8 gt 2 BRI FE 4T,
HRFE MBI TN (PAFATREANL) TEETE size W o size 0T PACK NULL; FERCTE L Bds 1)
RN YA R rh X RS — DN 2 AT (ONFETE size ), ToiR 2 ABA7
FEATAn] oAt ) 25 A5 467
TERAFRIEOT , RFR B NULL M s — 55 I BN AE size .
IXFFZAF Unicode X4 A7 R (1) UTF-8 F/R B, HJG 2L RF & [0 45 ) W] — 2 AE X A 48 -
T A ATTREOZ G X . enh X 2HF Unicode %48 /E 335 RIS B BE T (4 7] & 1) 48
R
3.3 R GE.
TE 3.7 BCEHC IR PIZRAIIYE B const char * A& char *.
JE 3.10 Jix BE i This function is a part of the limited API.

const char *PyUnicode_AsUTF8 (PyObject *unicode)
KT PyUnicode AsUTF8AndSize (), {BASTEMER/IME.
3.3 Bl e
FE 3.7 E G R BIETIIAE 2 const char * AN/ char *,

PyObject *PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

BEME: #8951 M. 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 ().
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UTF-32 4RfRt52s

PATR 2 UTE-32 %ff i APL

PyObject *PyUnicode_DecodeUTF32 (const char *s, Py ssize_t size, const char *errors, int
*byteorder)

BEME: #8951 B . Part of the Stable ABL M\ UTE-32 45 fith (1) & i DX BRI size A5 2% B AH .
%) Unicode %1%, errors (QISFAH NULL) 5 X TSR BE TR, BRA N strict”,

U byteorder A5 A NULL, RS gRF6 FH 28 58 ) 7740 e ilb A 7 :

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

A *byteorder HE, HEABIRMIHIIATI HTFAIFAFIL (BOM), MBI A %T
Ty H BOM 5 A 45 V4524 Unicode “FA7H . WI2R *byteorder 2 -1 5 1, FHY)F
PRic e gs DB

TESERMR, *byteorder FHAEH AKHR A B A 4B FH5F
U4 byteorder iy NULL, #ifB a4k FH ASHLF A5 )7
AR GRS AN | & T R R [H] NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed )
R © i # 8y 31 M.  Part of the Stable ABL 41 S consumed 3 NULL, |
T N 2 Il TFPryunicode_DecodeUTF32()., Wl H®  consumed A A  NULL,
NlPyUnicode_DecodeUTF32Stateful () ¥ AN K B W A 55 8 UTF-32 =354 (1%
ii&ﬁﬁf%ﬁﬂl%%) AR R X LEFATREA %%ﬁﬁ@ﬁ%%ﬂa%ﬁﬁﬁ%E’J?%fﬂ(ﬁﬁﬁ%ﬁ consumed

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
BEME: #7493 . Part of the Stable ABL &[] {fi i UTE-32 4h 4% =AML 5275 ¥ Python 275 HR
FATHRAEEUZ DA BOM FRicHT ko SE AL =M strict” . WIRAmfEIS4R 51 & T 5% WHR W] NULL.
PyObject *PyUnicode_EncodeUTF32 (const Py UNICODE *s, Py ssize_t size, const char *errors,

int byteorder)
B #497] 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

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.

R R RS E S | & T R LR [F] 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_ AsUTE32String () or PyUnicode AsEncodedString().
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UTF-16 4RfRt52s

PATR 2 UTF-16 Zefifft 4t APL

PyObject *PyUnicode_DecodeUTF16 (const char *s, Py ssize_t size, const char *errors, int
*byteorder)
B #7095 A . Part of the Stable ABL )\ UTF-16 4ifish (1) 2% i X B RS size A5 4R [BIAH Y
%) Unicode %1%, errors (QISFAH NULL) 5 X TSR BE TR, BRA N strict”,

WA byteorder N>k NULL, ff 5050 FH 20 2 1) 10 A T g

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

W *byteorder A%, Hi AZHRHIPIAFATAF PRI (BOM), T FFRSES R U146 H 1% 7
7 H BOM KR 2945 DUEI 4551 Unicode FAFER . W2 *byteorder -1 8 1, WFi)F
Fricewids DU (ER 2 —A> \ufeff 8 \ufffe F4f).

ESEME, *byteorder FEAEH ABIENI A R R L HFT
U4 byteorder ) NULL, #ifBi a4k FH ASHLF A5 )7
WR R R 285 | % 1 S5 R 8] NULL,

PyObject *PyUnicode_DecodeUTF1l6Stateful (const char *s, Py_ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed )
#owE fE: # o4y 351 M.  Part of the Stable ABL Ul B consumed k NULL, N
T N 2 Il TFPryunicode_DecodeUTFi16()., Wl R consumed A A  NULL,
NpyUnicode_DecodeUTF16Stateful () ¥ ALK B M)A 58 8 UTF-16 =35 7 4 (WK
A FATEON RS ) UM DR . X SE TR SR AR A I B R 1 T RO A
FE consumed H1 .,
PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
BWE: #9518 . Part of the Stable ABL & [9]fifi [ UTF-16 4@ 4% X AHLF 771 Python 375 .
TR E P BOM ARt T3k o A RACEE = strict” . R mfiid e 51 & T 59 Wk 9] NULL,
PyObject *PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py ssize_t size, const char *errors,

int byteorder)
BWEME: #4597 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_ UNTCODE values is interpreted as a UCS-2 character.

USRI AR AR5 2 T 57 AR [B] 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().
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UTF-7 4Gfigt02S

PATR & UTF-7 Zif#i ¢t APL

PyObject *PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
BEE: #0431 A . Part of the Stable ABL i@ 1 s UTE-7 43550175 s 19 size ASF 5 A1 @ —A
Unicode XJ 4. IR EAE & T 58 W [E] NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize_t size, const char *errors,
Py_ssize_t *consumed)
#ow {E: # a9 3] A. Part of the Stable ABL U ¥ consumed “}y NULL, W f7 4 2% {1l
FPyUnicode_DecodeUTF7 (). INH consumed A>F) NULL, WK BRI FEHE UTF-7 base-64
SRR XA PRI I BLE RS ) 1 O FEETE consumed H

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py _ssize_t size, int base64SetO, int
base64 WhiteSpace, const char *errors)
A E1E: #4695 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 4figi52s

PAF 42 Unicode Escape” 4 i #51%) APL

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py ssize t size, const char
*errors)

BEME: #hy 5] A . Part of the Stable ABL i i3 fi#tf% Unicode-Escape #ifS 1T 5 s (1 size PFT5 A
f#—> Unicode X4, HNRImfFIDART| A T 54 WK NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
BREE: #4951 8 . Part of the Stable ABL {i i} Unicode-Escape #4gfi% Unicode X4 H- 285 FAE B2
ERRFRAR ] . BEDRAL BT AN strict” . MRS a5 A 1 55 WIRFR M) NULL,

PyObject *PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
AEME: #6951 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 ().

Raw-Unicode-Escape 43##328%

PA"F 42 "Raw Unicode Escape” Zmfi#id i) APL:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char

*errors)
BRWE: #8495 A . Part of the Stable ABI. i 131 5% Raw-Unicode-Escape g% 15 58 s 1 size P
A5 > Unicode X4, QRIS L T 55 MR B NULL.

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
BEME: #9351 A . Part of the Stable ABL f§ ffj Raw-Unicode-Escape #fiy Unicode X} 52 H- 285 F A
HFATERN ORI BRI T H N strict” s QRS ARRD AR5 | A T S PR iR [F] NULL.

PyObject *PyUnicode_EncodeRawUnicodeEscape (const Py _UNICODE *s, Py_ssize_t size)
RE1E: #4595 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.
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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 45428538

PAF /& Latin-1 g fifi#5 1) APL Latin-1 X -1 256 > Unicode 5 H. g A5 75 2 5 11 [] H 38237 3% 2615
7.
PyObject *PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
BWEME: #h4 5|1 B .. Part of the Stable ABL i 3 fi#i% Latin-1 Zgt5 2478 s 1Y size S50 #—14
Unicode X4 . WIRGmf#MS#R5] % T 545 Wik [E] NULL,

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)
BEME: #a43| A . Part of the Stable ABL f#i fi] Latin-1 4 f% Unicode %5445 HAf 4y Python 745
ERXFRIR A A RALEL S O strict”. WURG RS RT] K T S5 H R ] NULL.

PyObject *PyUnicode_EncodeLatinl (const Py _UNICODE *s, Py_ssize_t size, const char *errors)
REMA: #4951 . 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 4zfRt028

PAR 2 ASCIL 4 fi# ity APL, W32 7 {37 ASCIL $itdi o AT AT HAth 4 B A AUl 3 Bdt i

PyObject *PyUnicode_DecodeASCII (const char *s, Py ssize_t size, const char *errors)
B #6495 A . Part of the Stable ABL {1 i ASCII w6l i) -5 5 s 1) size D75 B EE—1
Unicode Xf 4. AR GmMEI SRS & T 59 Wik [A] NULL.

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)
B4 #hy 31 A . Part of the Stable ABL i fl ASCII 474 Unicode X} 4 H- -5 - 4E &y Python 7
ERXT SR ] B GRAL BTy A strict” . MRS ARRG AR A T S WRFIR [B] NULL,

PyObject *PyUnicode_EncodeASCII (const Py _UNICODE *s, Py_ssize_t size, const char *errors)
BEE: #4895 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().

FITRR S g AR GO 2%

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 2 WIS 2 A 4% 1Y) AP

PyObject *PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping,
const char *errors)

BEME: #Fa951 B . Part of the Stable ABL i iz {i il 45 5 ) mapping X+ 5 f# B iS5 H s 1 size
AR Unicode X142, QR FILERS ] K& T R MR M NULL,

W mapping 4 NULL, WK A Latin-1 455k, 750 mapping W50 R F ARG AE (0 % 25578
FEl A HE%0) %) Unicode FAFHR MG . 3880 CRFWf#iE A Unicode f5{7) Bk None. LS4k
Py - R BRI F 2L LookupError, PAKBMLEIE] None i, OxFFFE Bf '\ufffe',
BB R A 5 SR S S B A
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PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
B E: #ah5) B . Part of the Stable ABL i ] 25 22 1Y) mapping %15 415 Unicode X5 H- 545 50E K
TR RIR R A RACEET A strict”. MRS RS K T A H R o] NULL.

mapping Xt LN EERL Unicode A AU 2 AT ERXTER . 0 5 255 Ju il W HYHEEEL None . RIS
W PR AL (758X LookupError HIEHE) PARMUGTE] None HIBIRRFGI AR E SCHIBLST”
A

PyObject *PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
B EME: #4975 A . 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().

DL IR I A 28 APL 20 Unicode B4} % Unicode.

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
B #a971 8. Part of the Stable ABL i it [V HI FAF IR G F A7 R I A [1 454 Unicode
5. WERGRMS RS A T 58 Wik W] NULL,

T2 ZTURF 4% Unicode f (7RI 2%, Unicode 532K None GXRHHH IR LI F4F) -

Mapping tables need only provide the __getitem__ () interface; dictionaries and sequences work well.
Unmapped character ordinals (ones which cause a LookupError) are left untouched and are copied as-is.

errors LA T 4l R A8 555 L. EMTPAN NULL S (I BOARY S R AR BT 20

PyObject *PyUnicode_TranslateCharmap (const Py UNICODE *s, Py_ssize_t size, PyObject
*mapping, const char *errors)
REE: #Ha95] A . Translate a Py UNICODE 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_ UNTCODE API; please
migrate to using PyUnicode_Translate (). or generic codec based API

Windows i) MBCS #2528

PA R 42 MBCS Zafi#id#e ) APL, HHi B {XAE Windows H1 0] F I ] Win32 MBCS #% a5 54 SE B 4% 4
T YERE MBCS (8 DBCS) Jj2—Z4idtg=, mMAEHA—1. Hirgaiig=C2 histr i rdlas -
R P X

PyObject *PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)

BEME: #4935 A . Part of the Stable ABI on Windows since version 3.7. Create a Unicode object by
decoding size bytes of the MBCS encoded string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

A wE fE: # a9 51 . Part of the Stable ABI on Windows since version 3.7. QU B con-
sumed 5 NULL, W47 8 2%l FPyUnicode_DecodeMBCS ()., Wl consumed A~} NULL,
M PyUnicode_DecodeMBCSStateful () AL R AR R 1A 56 8 575 H O B i iy 5771y
BOHAEMEAE consumed 1,

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
RWEME: #9351 . Part of the Stable ABI on Windows since version 3.7. i [l MBCS % %5 Unicode X%
SIHRFEERAE R Python “FEATERXT SR ] o B IRAC IR 7 =oA "strict” . WIEARGMFRISAR 5| K& T S5 WPRF R
[f] NULL,

PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
REME: #4495| A . Part of the Stable ABI on Windows since version 3.7. Encode the Unicode object using
the specified code page and return a Python bytes object. Return NULL if an exception was raised by the
codec. Use CP_ACP code page to get the MBCS encoder.

3.3 B .
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PyObject *PyUnicode_EncodeMBCS (const Py _UNICODE *s, Py_ssize_t size, const char *errors)
#EE: #6958 . Encode the Py UNICODE 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

PATR APL 0] DLAR B A ) Unicode X RANFAFH (FEfifiid P FATFRHFAFH) HFi& 18136 24 ) Unicode
X AR A

WA %A R H T A TERRFR [F] NULL 8¢ -1,

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
BWEE: #8951 A . Part of the Stable ABL $HEFA T RS2 — 31 Unicode F45 5 .

PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
B i #ey 51 A Part of the Stable ABL 53— FFFHR 55| —4> Unicode “FAFER 1513, AL
sep A NULL, WIRHARSEZSHRIF DT T4 . B0, BRI E M2 WAk IF 0. e
K maxsplit, WA, WERABRS . BSOS RY R .

PyObject *PyUnicode_Splitlines (PyObject *s, int keepend)
RWEE: #4951 8 . Part of the Stable ABL Split a Unicode string at line breaks, returning a list of Unicode

strings. CRLF is considered to be one line break. If keepend is 0, the line break characters are not included in
the resulting strings.

PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
REME: ey 5| . Part of the Stable ABL i H 25 52 1 separator & —A~F44 8251 25 F 1R [0] 45 5

Unicode FFfFH .
Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)
Part of the Stable ABI Return 1 if substr matches str [start :end] at the given tail end (direction == -1

means to do a prefix match, direction == 1 a suffix match), O otherwise. Return -1 if an error occurred.
Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direc-
tion)
Part of the Stable ABI. Return the first position of substr in str [start:end] using the given direction
(direction == 1 means to do a forward search, direction == —1 a backward search). The return value is the

index of the first match; a value of —1 indicates that no match was found, and —2 indicates that an error
occurred and an exception has been set.

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direc-

tion)
Part of the Stable ABI since version 3.7. Return the first position of the character ch in str[start:end]
using the given direction (direction == 1 means to do a forward search, direction == —1 a backward search).

The return value is the index of the first match; a value of —1 indicates that no match was found, and -2
indicates that an error occurred and an exception has been set.

3.3 FriRUiE.
T 3.7 JREE L start and end are now adjusted to behave like str [start :end].
Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)

Part of the Stable ABI. Return the number of non-overlapping occurrences of substr in str [start:end].
Return -1 if an error occurred.

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py ssize_t max-

count)
REE: #4951 A . Part of the Stable ABIL Replace at most maxcount occurrences of substr in str with
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replstr and return the resulting Unicode object. maxcount == —1 means replace all occurrences.

int PyUnicode_Compare (PyObject *left, PyObject *right)
Part of the Stable ABL W WASFAFERIFIRE] -1, 0, 1 A RIFIR/NT . FETHKT.

BERR BT R IR (o] -1, (R S i PyErr_Occurred () SRAGA R,

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
Part of the Stable ABIL. Compare a Unicode object, uni, with string and return —1, 0, 1 for less than, equal, and
greater than, respectively. It is best to pass only ASCII-encoded strings, but the function interprets the input
string as ISO-8859-1 if it contains non-ASCII characters.

BERRECR &5 5 57

PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
B #a4 718 . Part of the Stable ABL X4~ Unicode FAF AT HE A I IR DA NMEZ —:

o NULL /I T51K T E R
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: #ey 5 A . Part of the Stable ABL #R1E format F args & Bl — PN FIF R 2 s X &[T

[

format % args,

int PyUnicode_Contains (PyObject *container, PyObject *element)
Fart of the Stable ABI. Check whether element is contained in container and return true or false accordingly.

element has to coerce to a one element Unicode string. —1 is returned if there was an error.

void PyUnicode_InternInPlace (PyObject **string)
Part of the Stable ABL Intern the argument *string in place. The argument must be the address of a pointer
variable pointing to a Python Unicode string object. If there is an existing interned string that is the same as
*string, it sets *string to it (releasing the reference to the old string object and creating a new strong reference
to the interned string object), otherwise it leaves *string alone and interns it (creating a new strong reference).
(Clarification: even though there is a lot of talk about references, think of this function as reference-neutral;
you own the object after the call if and only if you owned it before the call.)

PyObject *PyUnicode_InternFromString (const char *v)
w®ow A #H ey 3 A, Part of the Stable ABL PyUnicode FromString()
MpyUnicode_InternInPlace () W4l & #AE, BB —AE WAL AT Hr Unicode 7 £F Hf X}
&, B A EERNEA AT EAFER SR CHAE?) 518,

8.3.4 JLAANE

type PyTupleObject
XA4pyobject BT RBANAFE—> Python FIICHRTR
PyTypeObject PyTuple_Type
Part of the Stable ABL PyTypeObject HSEfI{FE—4> Python JEAZ5H | X 5 Python JZE ) tuple
S A RS
int PyTuple_Check (PyObject *p)
MR p 22—~ tuple XA EF tuple AU 7R SO LR I B . MR EUR R M T .
int PyTuple_CheckExact (PyObject *p)
R p 22— tuple M RAEAZ tuple ZRAUfY T 2RAU RSB W [ AR . SRR ELE 2 AT
PyObject *PyTuple_New (Py_ssize_t len)

BEME: #ag5| Ao Part of the Stable ABL J{ZNIIR [0 — AT R, KN len, R IR
NULL,
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PyObject *PyTuple_Pack (Py_ssize_tn, ...)
BEME: a9 31 A . Part of the Stable ABL BIIHFIR [l — AN e XS, KA, KRIKEFR
[\l NULL., JCA{EFIEG1 M5 1A Python XF &G4 n 4> C 240, PyTuple_Pack (2, a, b) I
Py_Buildvalue (" (00)", a, b) tH%,

Py_ssize_t PyTuple_Size (PyObject *p)
Part of the Stable ABL FREUIS ] ST R 64T, HR EHZITTH KA.

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
RETCH p VNN, B0 EE NULL FE HAg ) —Jedl; A IATHT A2

PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
BwEME: BT A . Part of the Stable ABL &[0 p Frf& ) el H 2T pos ALFIXS G W2R pos
FUESGE HERE, WERE NULL I E—4 IndexError {i.

PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: ARSI A . BT PyTuple GetItem (), {BAKEHSE.

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
B #6951 . Part of the Stable ABL 1R[8] p B 1a HICAIMYI R, TE low FI high Z i), s
AER IR ] NULL. X4 [A]F Python ik p[low:high]. AFEMIIRAKRERTI.

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL 1E p 45 [/ JTCELIY pos FLEAHBAI XS 0 W5 WEEHINHR ] 05 4R pos i
Bty WERIE -1, FFHLH—4> IndexError R,

AR MRS “HTEC XF o MG, HFEFRCAT EAEZE MO ER A H G .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
KT ryTuple SetTtem(), HAMATHIRIGA, HHMZ R AP RIEEEHITTH.

g XAEe “fE” — D0 o5, H5pyTuple setItem() A, € F&EFXHEM
BRI S I  JCHL LT pos A EAYALAT S | FHHARRE Bt -

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)
DA TR STH I R/ newsize B2 TCARI BT EE . IENTTA A A RATAERY, B A HATE
MGAE A5 B, AR E. QUERITTHC Z AR R A ER 3 Frg |, 3 A Z0H .
TCATE G B KBSV LT RERHRIACAHQE —Hocd, Raf/il. mIEhR
Ml 0 o PR AARE *p BYERAER -5 1 T BB B B (EAH R . 2R e T *p 51 RIRS
2, WEHRRY *p FEE S . RIGN, JRIA -1, K *p B84 NULL, F£5|K MemoryError B

SystemError,

8.3.5 LHFIIXTR

G PN G RN T namedtuple () B CXFR, Hl—AFa, Hoiyz A Bl A @i . 2
QIREHFI, ARE Feab B E Y 254 791 26 2L

PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
RwEME: #0971 A . Part of the Stable ABL MR desc Wil G @ — AN gt P91 2R AL, R fie
k. AIPAMFEH Py St ruct Sequence_New () Bl 45 F A i SL 4]

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc SIHIATIRALEEHFFHI A type.

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 PyStructSequence_InitType #[E, {EEEEHRE 0, FMFHRE -1 .

3.4 B fE.
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type PyStructSequence_Desc
Part of the Stable ABI (including all members). 135 B4 M EEH)T LB ICER .

1 C 8 eE

name const char * Ll B e

doc const char * Fi 1) B 20 B SCRY FAFER B NULL B 455

fields PyStructSequence_Field #5[n DA NULL 45 BB T4, HFBEAHR
* LS

n_in_sequenceint Python | 7] DLAGFEREC (AR F/EC)

type PyStructSequence_Field
Part of the Stable ABI (including all members). f5RGEV FFH ) — D F B . 24454 75 9% Ak A
A FER R BIENE PyOobject*, fEPyStructSequence_Desc [ fields T IIRTIHIE
T G50 P AR R A B

i | Czxa =

name const FEBOMW A PR B NULL o BSR4 P B Al R, i i B
char * “NPyStructSequence_UnnamedField DMBEE R4 7B

doc | const B 7 BSR4 B NULL

char *

const char *const PyStructSequence_UnnamedField

B A BRI R R AR a2 RS
TE 3.9 JRE R IXANRBIE M char * .,

PyObject *PyStructSequence_New (PyTypeObject *type)
B © A5 # 4y 71 M.  Part of the Stable ABL ] H type W S I, % 5E Bl
HPystructSequence NewType () G,

22

Rid

PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BEME: HENAGF] A . Part of the Stable ABL 1&[i] p Frg Y Z5 5, 0T pos AR R . A
LTI A

PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: EAMYEI A . PyStructSequence_GetItem () WIZEIAS.

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL F§4514 /751 p KT pos A1) 7 B BNfH 0. SPyTuple SET_ITEM() —
B, BMIZ AN TR LAl .

TR XABRE T TR o —ANTI .

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem() MIZERA.

AR XARE e TR o —ATI .
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8.3.6 FIRIMK

type PyListObject
XA~ CE A ryobject KT IAMAFK—1> Python F XA
PyTypeObject PyList_Type
Part of the Stable ABL X 2@ T PyTypeObject W3 Python 51| F2E R H L. 7 Python J2[f]
A List ] —PA5R.
int PyList_Check (PyObject *p)
W p J&—A> list X %i%"u‘ list ZRAU 12 2R S0 U302 ] B o o 8 2 PR AT

int PyList_CheckExact (PyObject *p)
R p J—A> list XRAEARE list JERU 7B S R B AR . R BUR 2 2 I T

PyObject *PyList_New (Py_ssize_t len)
BEE: #a4 5| B . Part of the Stable ABL TN IR [Bl—ANKE BN len W F5 3, SRR M NULL.

WA 24 len KT BES, Bk B9 R0 L 00 H #8 NULL. IR 6B T 26 C iR
B pySequence SetItem() % APl 8iF ] C R PyList_SetItem() I{T}ﬂfﬁlﬁﬁﬁﬁ
LSRR FIAS Python AU A TFHXARTR .

Py _ssize_t PyList_Size (PyObject *list)
Part of the Stable ABL 3R [0 list A RN R KE; XETESENZLTH Llen (1ist) &
Py_ssize_t PyList_GET_SIZE (PyObject *list)
TRAN) C Py List_Size () , AR,
PyObject *PyList_GetItem (PyObject *list, Py ssize_t index)
BEME: BB B . Part of the Stable ABL & [0] list Fr3g a5 3 index i B _FINT S . (VBN
WRAETEG AN ZQH/\}JIJ%EH{E&F TEG] . R index 15 (<0 or >=len(list)), 3% ] NULL

WHE IndexError B,
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t i)

BeMa: faAFIR . EIAR C REPyList_GetItem() , WATHRKLI
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)

Part of the Stable ABI. Hﬁﬂ%%ﬁlj%'?%'ljﬂ index [ IBEH item. LIIIFIRIE] 0. QAR index i H 7 B3R
[\ -1 Hi%E IndexError FH,

TEff: WeREe Ml — AR iem B)5I I FE— AR 2 AL E EREA A EH ARSI

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
AR M B AR PyList _Set Ttem (). XilH RPN T HIIR P Z A WAL E T
7S

T RS k" — X item 511, (H5PyList_setTtem() RREIMZE ~&EFIEM
WA H E’J%lﬂ% AE list 1 i (08 AT S| AR ER .

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL 45 H item ffi AR|HFE list Z5|5 index 2 B AL E . WR BT E 05 40
RN E] -1 HFRE— D7 ST list.insert (index, item),

int PyList_Append (PyObject *list, PyObject *item)
Fart of the Stable ABL X4 X5 item TR INENHIFE list F9A R . W BINIFR ] 05 A0SR B M3 ] -
HRE—TRE. YT list.append (item).,

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
BREME: #HhY51 A . Part of the Stable ABL 1& 0] — X533, A5 list 24907 T low F1 high Z 18 1)
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XA AR IR B NULL H B R . 4T 1ist [low:high], ASCFRMINFARREUAT
=5,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
Part of the Stable ABL 5§ list 24 /1 low 5 high 2 [8] W Y] | X N itemlist B N & #H Y4 T
list[low:high] = itemlist itemlist W] DAA) NULL, FRIBE N—DHFR (M) .

IR A 0, ZRIGIRTR X HEA B'Z%N\ﬂi%ﬂi%ﬁ TERG
int PyList_Sort (PyObject *list)
Part of the Stable ABL X list "1 i) 4% H #E4T AR . AU IR ] 0, 2R IR o XEMT

list.sort ().

int PyList_Reverse (PyObject *list)
Part of the Stable ABL X list 11 % H #E47 )5 S % o Bk [ 0, 2% A ik o XEMT

list.reverse ().

PyObject *PyList_AsTuple (PyObject *list)
B #7495 . Part of the Stable ABL J& [A]—ANErfJeHXS 48, Hp AL list FIINES; S0 T
tuple(list).,

8.4 FHMR

8.4.1 FHMITR

type PyDictObject
XA pPyobject HTRAMEK 4 Python FHXTA
PyTypeObject PyDict_Type
Part of the Stable ABI. Python FFHIZERIFIR NPy Typeobject WS, X5 Python EHH dict &
LEIGIEDRS e
int PyDict_Check (PyObject *p)
WA p 22— dict 5(12"&3&% dict ZEAU ) 7~ AL Y SEBI R Bl B . R ECE R S AT .

int PyDict_CheckExact (PyObject *p)
WL pJ2—A> dict WRAEAZ dict LR 2R SRR B EAE . HEREUE & 2 S AT

PyObjecZ *PyDict_New ()
BRWE: #a4 5 A . Part of the Stable ABL & [B|—ANE 25 2L, R IKC IR [B] NULL.

PyObject *PyDictProxy_New (PyObject *mapping)
BEME: #EYT] ):ﬂ Part of the Stable ABI 1&[A] t ypes .MappingProxyType XI4, FTFiatliisT
AT MRS S E T2 B DA 118 e AR sl A2 AL ) it

void PyDict_Clear (Py Ohject *p)
Part of the Stable ABL Wﬁ TR A BEEA

int PyDict_Contains (PyObject *p, PyObject *key)
Part of the Stable ABL fifi & key 2 STEF M p Ho WIR key PTREC b p FE—T00, WR[E 1, 450
R0 o a&M] -1 KRG, XA T Python ik key in p.

PyObjecl *PyDict_Copy (PyObject *p)
BwEMAE: #4951 M. Part of the Stable ABL 3% [n]-5 p 4 5 4 i) SN A 7 St

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABL i [f] key YE N84t val 5 ANFH p. key W0 Kyhashable; TNRANZ, WHE| Kk
TypeError. WINEHRME 0, KIEHHRE -1, M 2’{5( A Mk val 151 H

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
Part of the Stable ABI. {ifi [ key {E- N val T AF|FH p F1. key '/ A const char*., W42l
J PyUnicode_FromString (key) GJ#E1. JJYJJJEI]L [0, RBARE -1, RS 25 BOT
val [R5
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int PyDict_DelItem (PyObject *p, PyObject *key)
Part of the Stable ABL #[&F L p kg key 25 H . key Wl i2hashable; TNRANE, )”UAE'I %
TypeError. ﬁﬂ%"ﬁ?lﬁl‘??ﬁﬁ key, W£x5|% KeyError, HENHRE 0 BE 5 MR

int PyDict_DelItemString (PyObject *p, const char *key)
Part of the Stable ABL R[5l p i1 ¥ fﬁ“% key fRERIBERIZE H o AR FHABH key, M5 %
KeyError., JINERE] O, ZeIBitiR

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)
WA 597 A . Part of the Stable ABL M p 13& R DA key S0t 4. HISR4E4 key 117
TER A BB — AR AR 9] NULL.

wHEEMEZ, W _hash._ () Ml _eq (O HEFEMREE A SHM L. K

)ﬂPyDl ct_GetItemiithError () HABAERIRE
1 3.10 MRS B FEAFHRGIL (500 8 1k APT 5% B9 0 Js B T B e i/e . BRAE & R PR Feidr
PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)

B EME: fEABG3] B, Partof the Stable ABL PyDict_GetItem() HASFh, BASFEMREH . 45
TR AFAR ] NULL JF HLSCE— 500 . AR FAENR [ NULL JF AN BE — 50

PyObject *PyDict_GetItemString (PyObject *p, const char *key)
BEME: EAB S| A . Part of the Stable ABL X 5PyDict_GetItem () —Ff, {HZ key #ii8E N
const char*, JiifiE PyObject*,

FEEEAE, WA hash O . _eq () P RIGIH— M RS R G A S
oyt . SWHPyDict_GetItemWithError () PR,
PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
BEME: AR TIA . X Python JZTH ) dict . setdefault () —#f. WIRGEE key 775, BRI
TEFHL p BUHXT I (. QEREERTETE, B SFIH defaultob) *@?ﬁ/\% 1] defaultobj . XKL
TR key (WA BREL—IK, AN RAE A SR AN AN 2 BT AE .

3.4 Fr e

PyObject *PyDict_Items (PyObject *p)
BEME: ey 5| A . Part of the Stable ABIL & B —ANM & F M g S{E I Py ListObject,

PyObject *PyDict_Keys (PyObject *p)
BRWEME: #a4 5 A . Part of the Stable ABL 1% B —ANMU & A g 88 (keys) i PyListObject,

PyObject *PyDict_Values (PyObject *p)
BEME: a4 5| A . Part of the Stable ABIL & [0 —AN &7 ML A {H (values) [ PyListObject,

Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL & [A]“F M I H &, SFH TX5F it p (] 1en (p)

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
Part of the Stable ABL I ML p s B A SN o RS — U T MR BT 1 ik 2 1T, | ppos BT
SUNKPy_ssize t WA 05 LBRECR N S0P YA D DN R Ml 1A, — HLr A i
TEX R S o2 SR WLR PHRAE . TES: pkey il pvalue BE2MH8E Pyobiect* AEgt, T4 B 4
/\@%%ﬂﬁﬂéiﬁ?ﬁ, BEEW A DA NULL. Gl AR E TS A AR . ppos TEIEAUMEIA
A ERER S NI P i R &, IF H b Ta e M, B imts A L.

f54an:

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

S p A AR P IA) A AR o A D L, BRSO A, BAURTRIES A
Eéi‘ﬂlﬂ’r fBiqn:
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PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;
;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
Part of the Stable ABL XFWRIAT S b HEATIEN, FFEAEXNSMENFH a. b FTAZ— T, BAEAT
Y EPyMapping Keys () flPyObject_GetItem () X5, IR override JyEAH., WHIRELE b
R EN R R R B @ v AR R RE B SREDN R e, 75 WA SRAE @ o 950 R (] ) e D LR 45 m
B 2R ] 0 s 45| & g iRl -1,

int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABL X5 C ¥ HJ PyDict_Merge(a, b, 1) —Ff, WZE{LT Python ) a.
update (b) , ZEHFET PyDict_Update () TR “ADSHEA keys” JEIER A 2 MR B EAHE
SRS . 2Rk ] 0 B 25| K SRR A -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
Part of the Stable ABL ¥f seq2 ¥y SEAEX ST B A 2 F M a. seq2 WM HEAC A 2 1 AR 4
XTI TR R . AR B, AR override BEAE IR J5 Y IR BERE o 24 IS
R0 BE M5 KRR -1, MY Python fURD (R IEIERRSL)

def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seg2:
if override or key not in a:
alkey] = value

8.4.2 REWMR

KTV T set Fll frozenset XTI IE APL AR ARAE T 1IN ) 2 B - i i 52
SR (B3EPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr(), PyObject_IsTrue(), PyObject_Print () PA MPyObject_GetIter())
B OE a2 % W i (8 FiPyNumber And (), PyNumber_ Subtract (), PyNumber_ Or(),
PyNumber_Xor (), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (),
PyNumber_InPlaceOr () PAMPyNumber InPlaceXor()).

type PySetObject
X pyobject [ T KB P K R 7 set M frozenset X R N & F . € XK
TryDictobject WM TET X /N RST AR LT 2 [ R/ (RGOTHmAF T =0) , 1
X R A AR RS B R U B R i o) B AT AR K/ INI I AR (IRIGA R ROAEAE 7)o Ieasta ik
8 BN R A ELATRE & AR B . BT 7 TR0 Y. 24 3l i 2 5 A SCRY ) APT SR FEAT IR ]
W E ARG R T .

PyTypeObject PySet_Type

Part of the Stable ABL jX/2—/~PyTypeObject SLf, 7~ Python set 28%1,
PyTypeObject PyFrozenSet_Type

Part of the Stable ABL X J&—/~PyTypeObject SLff, Fsn Python frozenset J587,
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A A BURS A 3E T 4R a7 Python XJ (W FEEF. JEIME, i SEAE 3 pR A IS F TR R T B
Python X} 42,

int PySet_Check (PyObject *p)
WL pJ2—A> set XWRECH R HFRAR L HINR E . HREEZ 2 AT

int PyFrozenSet_Check (PyObject *p)
MR p @—A frozenset XIREFH & H T LFINLR M EE. HEREE 22 BT

int PyAnySet_Check (PyObject *p)
W pig—> set MF. frozenset MRHF EH TR SLHINR I B RS E 2 M)
£.Xn)

int PySet_CheckExact (PyObject *p)
MR p Z—A> set MEENRH TR LFINR P EE. RS R BIIT.

3.10 Hi I fE

int PyAnySet CheckExact (PyObject *p)
W p je—4> set B frozenset MWREANRH T 2BAYILBIN R B EAE. HoR LR e 2 A
17

int PyFrozenSet_CheckExact (PyObject *p)
WM p E—A> frozenset Xf%fﬂf%,ﬁ\¥§§ﬂﬂﬁ*1§ IR [ B SRR R 2 AT

PyObject *PySet_New (PyObject *iterable)
BEE: #ey 51 A . Part of the Stable ABL & Bl — 1Y set, H A4 iterable T 1% 8] 1 S 42 .
iterable W] Ak NULL s @ — iy =5 %A BT IR T AR, SR IR [B] NULL, 4 SR
iterable S5 bR AT LNE| % TypeError., %G #EHE F T4 N4ES (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEME: #9531 A . Part of the Stable ABL R Bl — i) frozenset, H AL iterable TR 9] 1)
X5, iterable A DA NULL Fn @ — A SRR . IIBhHREIHRESES, KIGRHR E
NULL. R iterable 525 FA @ W IEHXTZ NG| % TypeError,

THNRECN 728 T set B frozenset PSEHIE & H 2 BIAGSLH

Py_ssize_t PySet_Size (PyObject *anyset)
Part of the Stable ABL & [8] set B frozenset XIZMEKE . ZMT len (anyset) . U anyset N
2 set, frozenset B{EHTRAIMLH N EE| K& PyExc_SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
FIA Py Set_Size (), RNFHRMM .

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABL ISR ER M) 1, AR AFRENRIA] 0, GRS F SRR A -1, AN[FT Python
__contains__ () ¥k, MERHRS BIRER TR IR A FARN IR RS H G . TR key 2
AN RN AT K TypeError. UIR anyset NJg: set, frozenset i T2RBHSLHI N £&5]
& PyExc_SystemError,

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABL ¥s 1l key #| — 4 set £ ffil. 0 7 ] T frozenset Z5E fi
(HpyTuple_SetItem() HIZALLZ Ab 2 E 0T 9% oK k42 07 00 VR 45 4 & 7 A JF 45 H A AR 1g
ZHIE R AE) o BIIERE O A MR [E] ~1. MR key NN X RN 2 5] K
TypeError. QIREA KM N 25| % MemoryError. Q1R set ANjg set B H F2RALM) 5L
BiNj£5| & SystemError,

THNRBGE T set s HFRBPSEH], HARHT frozenset s HFIRBIHSLA].

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABL QIRFLENFHAERRIR A 1, QERARILB] (FLHAE) R&E 0, AnSGEEHERNR b
-Lo WTAFAEMHEA LT K KeyError, QIR key NA AR XTRM 25| % TypeError. A
T Python discard () ik, BCERECA S AR ARG A Y SE G N IRIN R G R A . AR ser
A set BUHTRAPSLBIN 25| % PyExc_SystemError,

P_\'Ob/'ecl *PySet_Pop (PyObject *set)
BwEME: #497| A . Part of the Stable ABL iR[A] set TALEEXTRINHGIH, FH set PREBRZN . K
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Wrt R ] NULL. QRGN BN LK KeyError. Q2 set AN set BUHF2RAMY LB N 5]
K SystemError,

int PySet_Clear (P}Ob/ecl *set)
Part of the Stable ABL 545 B4 7 3L BT A (BN

8.5 Function Y}&k

8.5.1 Function ¥}&

A —LekEE T Python BRI BREL
type PyFunctionObject

TR C S5tk

PyTypeObject PyFunction_Type
ﬁm—ﬁ\PyTypeObject S5 H-FR Python pREZRTL ., ‘BAEN types.FunctionType [i] Python
B R AT .

int PyFunction_Check (PyObject *0)
W 0 B—AREN G CRBUPyFunction_Type) WIRFIE(H. ESWMIA A NULL, KRR
e IIIAT .«

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
BwEMa: #Hagil A RIS RBXTR code KERAHFEEONS G . globals Wh7ii2— A7 M, ZEEA]
AT ) 4 Jry 2

NAREPOES *%Eﬂt@%ﬂlﬂ@ SO TFAFR AR __module__ £x M globals EHL. 2] defaults, anno-
tations #1 closure %> NULL. _ qualname__ %>k 55 bRE 4 FRAH R HI{E .

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject * qualname)
B #Heg5lA . KlpyFunction New (), HR RVFRERENEM __qualname__ JE M.
qualname [V >4 2 unicode X} %8 NULL; W15/2 NULL ] _ qualname_  J@EiX N 5H _ name
JRMEAR R Y .

3.3 B e

PyObjecZ *PyFunction_GetCode (PyObject *op)
REME: HENGFIR . RIS EREOSR op KERAIHADIX A .
PyObject *PyFunction_GetGlobals (PyObject *op)
BEME: AT A RIS EEO S *op* A R 42 R i
PyObject *PyFunction_GetModule (PyObject *op)

BEME: EARGT A AERECHS op 1 __module_ J& W3R |8l —~borrowed reference. ZAE 7] PAK
NULL,

WA ML E R FRA FAFE, (HATPAE L Python AR BT HAD X 5% .

PyObject *PyFunction_GetDefaults (PyObject *op)
BEfE: AANGFIR . IREEREONR op FIZHCAE. XA AR— S HoT4 s NULL,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
HREOS R op WESHINE. defaults W75 Py_None m—4~Jt4l.

RIS &% SystemError S FH R M -1 .

PyObjecz *PyFunction_GetClosure (PyObject *op)
BEME: AT o R[] SIRE KB SR op ML, X AT PASE NULL 5K cell X404

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
B R BRECT S op BIFAEL. closure W4k Py_None 8§ cell X4 R I04H .

RIWIS5] % systemError iR E] -
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PyObject *PyFunction_GetAnnotations (PyObject *op)

B EANGFIR . IR EREOR op BB, XA PAR— AR T e NULL,
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 SLBIHERR

SR TR PyCFunction WA SRS, WRERPyCFunction fE@RNZRMEW—FH TR, BEER TR
Ser)iE H pyMethod_New (func, NULL, class).

PyTypeObject PyInstanceMethod_Type
XANPyTypeobject SLlfF Python SLBi 1A AL, EFFAX] Python B P AT
int PyInstanceMethod_Check (PyObject *0)
Wk o B—DFHIITIEX G GEB Py InstanceMethod _Type) MR Bl FAH. 2 WMA N
NULL. LRSS BT .
PyObject *PyInstanceMethod_New (PyObject *func)
BEfh: #ag5 R REl—ASHEHYSEBIITIEN G, fune BEAAEE T IN G . fune F57ESLHITTE
T FH I A A R RSO
PyObject *PyInstanceMethod_Function (PyObject *im)
BEME: AT A IR SRIRE LGk im BB 5 .
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEi: AR, BRARNPyInstanceMethod Function (), W& T 45IRAM

8.5.3 HEMR

TR ERRES R . IS RSWIER — D A RSB . REEIE (e8] —Km
k) CAFH.
PyTypeObject PyMethod_Type
XAPyTypeObject SLBIFE Python J7 ¥R AL, EAFEN types.MethodType [1] Python £ /7 2%
It
int PyMethod_Check (PyObject *0)
W 0 R—AITER G CRE A PyMet hod_Type) MIRIAIFAE. JEZUAUAN NULL, BEBREUE 2
ST -
PyObject *PyMethod_New (PyObject *func, PyObject *self')
B #eg5 A RIE—AFTTIEN G, fune BOALERIRR , self i%T5 ik 485 5%
Bil e TETTVER I func FAE R B o self WAUR ) NULL.
PyObject *PyMethod_Function (PyObject *meth)
BEME: NG T A IR SRIRE] Tk meth FRREON AR
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEMa: AN BRI PyMethod _Function (), W& T HEBAG .

PyObject *PyMethod_Self£ (PyObject *meth)
BEME: BAGYF A IR SREREN IR meth 115261 .
PyObject *PyMethod_GET_SELF (PyObject *meth)
Bl AR BRA PyMethod _Self (), WK T HBAEI
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8.5.4 Cell 3t&

“Cell” XN T LB ZAE G YA . XT R AL R, —A> “Cell” XG0 TAFfA(E I
PEBIHE; 51 HIRE AR HE SR F R AL 1 A 25 [ R I AE S O RS SN kA “Cell” 51 . 151
WMEI, RO “Cell” LS IYE A Z ICHER GA T . XAl “Cell” MR AR KIRALATT] 75
SCRPAE S s DI AR 2 H S AE RIRIX LENET . “Cell” X GAE HABILT W] REAR KA H -

type PyCellObject
T Cell X411 C g5tk .

PyTypeObject PyCell_Type
5 Cell Xf G AW BN 5.
int PyCell_Check (ob)
R 0b jZ—A> cell XL MEREEAE; ob UAUR K NULL. ILRREE &2 AT .

PyObject *PyCell_New (PyObject *ob)
Befa: #ag5l A, AIEIF RIS E ob 1HT cell XF5e. JES RPN NULL,

PyObject *PyCell_Get (PyObject *cell)
B #ag 7R . IR[A] cell WA cell N

PyObject *PyCell_GET (PyObject *cell)
BEME: ANy A . IR cell X5 cell INZE, (HRRAKGI cell 275 E NULL Hf Hog—4 cell Xt
%

int PyCell_Set (PyObject *cell, PyObject *value)
Bt cell X542 cell FINZSRN value, XFFREATATXT cell X4 457 NABIGIH - value 7] A NULL,
cell 750 3E NULL; WIEREAZ—A> cell X NPRHRE] ~1. W3 a2 WA m o,

void PyCell_SET (PyObject *cell, PyObject *value)
K cell XF5R cell BIEBEN value. AT, I AASUATIM PAGRIE D 425 cell 204k
NULL Ff H-A—> cell X4,

8.5.5 LN

HIXF4R )& CPython SCBIHRZ AT . A AR — T AR 4052 2 s BOH A AT AT AR
type PyCodeObject
T RA DT G G2/ C G54 . LS B BEnT Bl Bl

PyTypeObject PyCode_Type
X E—PyTypeobject M, HFIR Python [f) code AL,

int PyCode_Check (PyObject *co)
MR co @—> code XFZNERIEIEAE . IR 22 BT

int PyCode_GetNumFree (PyCodeObject *co)

R[] co Y H FHAS AL

PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyObject
*code, PyObject *consts, PyObject *names, PyObject *varnames, PyObject
*freevars, PyObject *cellvars, PyObject * filename, PyObject *name, int first-
lineno, PyObject *Inotab)
BwEME: #ag sl A RENE SRR . ARARTE E— N IR AR SO A — RS T, T
fiJjpyCode_NewEmpty (). W PyCode_New () B4R LAYSSE B HERHY Python AT, PRATTY
T LA H A

PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int nlocals, int stacksize, int flags, PyObject *code,
PyObject  *consts, PyObject *names, PyObject
*varnames, PyObject *freevars, PyObject *cellvars,
PyObject *filename, PyObject *name, int firstlineno,
PyObject *Inotab)
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Bl #Hagsl . FUT PyCode New (), {HifA —EiSMY posonlyargcount” [ T R 1 #. 2

3.8 B fE.

PyCodeObject *PyCode_NewEmpty (const char *filename, const char * funcname, int firstlineno)
BwEMA: #rag il A BRI EAHEE L . RS AT SRR S AAEXR . T exec ()
eval () AR G2 JEER .

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)

RBTE byte_offset VEHIZ HiAKZ ]G KAERIESWITS . MR RFE IS, &
W PyFrame_GetLineNumber (),

TR A — MUEXT R P ATS, TR PEP 626 fiA) APL,

8.6 Hith¥tR
8.6.1 MK

X8 APT & X} P B SCHEXT S Python 2 C APT [ s /MEBLL, B i 2408 T C Fn il 4 i+ 2 o 1/0
(FILE*) 3(¥F. 7E Python 3 v, SCOFFIGAE B 1o B, %= LAARERAE RGMIRZZIC %0 110 2
FEXTIAZE . FHEAERRECZE W% 28 AP FEE C ks, 50 T ARSI A 1
A = A% 7 1H) io APLL
PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char
*encoding, const char *errors, const char *newline, int closefd)
BEME: #8495 A . Part of the Stable ABL HRHETFT IS0 fd 1) 044648456 B8t —> Python SC{F%F
% . ZH name, encoding, errors Fl newline 7] DAk NULL Fn {0 I BRAE; buffering TT AN -1 FRff
FERME . name 239 ZBALGREA T R 3% RIMEHR ] NULL. A XSHWELHL, 55
] 1io.open () PREITSCRY.

i T Python i EA A ZM)Z, HILFENTS OS GO HMIAFHE & &7 LA Fh )
(BB AT ) -

FE 3.2 BRE R Z0& name Jg M .

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABL X5 p SRIRHY SRR FFIEN int 1R[], ARG B AL, IR W HAR. 40
R, WX RAFAE fileno () HEMAMIZ T EIT AR —EE, R 3
PHRAFFRO(ER ] . R MO R RCE R IR ] -1,

PyObject *PyFile_GetLine (PyObject *p, int n)
BREME: #8951 A . Part of the Stable ABL 254y T p.readline ([n]) , XPEREMNE p FiszEL
—A7. p AIAR AR REAA readline () JERAEMXIR. AR n i 0, MITCIBHATIVKE
ey, SR AT, QR 2 KT 0, MMASCAR U n AT TTRAR AT — . 18
XPIRMEOLS , WERSLENREASCIR R, MR ZS 475 . Hag, AR n/hF 0, Mg BEAn e
AT, [ERAIRSLAPEA SRR, W5|% EOFError,

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H5 io.open_code () MIEHEATH, RHIES it by b By ki .

WP R — AN PyObject * (*) PyObject *path, void *userData HJEREL, HH path
SR N PyUnicodeObject,

userData $8EF 246 N T B T8 7 BT BE i AR R AT I T, I3RS Y B B4R 1)
Python A7

BTN LT HES AW, e e A T B 2 T S ABRE, BRAEC e %
LIRS B FH BAE sys.modules FA[ [,
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— BT E, EMARRHEBRGREE, Z X PyFile _SetOpenCodeHook () WIVH 2%
W, iR fERERR C A vI ik, BRECRRR ] -1 I E A

BT AR AEPy Tnitialize () ZHIVEM .
Bl BE— AW S H TS setopencodehook,
3.8 Bl

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
Part of the Stable ABL KfX}5¢ obj ‘?/\ijﬁFXT%P flags ME—SZFpRIPRE )& Py_PRINT_RAW; HII2f
4, WHAXRE str () AR repr () o JMENRERE 0, KIMIFRE] -1, KFECEE 2 HIBI5

int PyFile_WriteString (const char *s, PyObject *p)
Part of the Stable ABL K7 4FH s GASUHAR S po EHR M 0 KGR s RFBOE HH Y Y S

8.6.2 {RIRNR

PyTypeObject PyModule_Type
Part of the Stable ABL X C KBIsLfil Py TypeObject JIKFE 8 Python RS2 . #F Python
PR % LBl 285 4 types . ModuleType.

int PyModule_Check (PyObject *p)
2 p RPN G, SO AN R R I A . %R EOKIE A R .

int PyModule_CheckExact (PyObject *p)
4 p WERER IR R BA R PyModule Type BT 2EBUR X GIN 1R [7] EAH . 2% B BUK AT 1R 1]
fH.

PyObject *PyModule_NewObject (PyObject *name)
REME: #8495 . Part of the Stable ABI since version 3.7. 3R [BIFHIMEE %, HEME _ name_

b name . RN EM __name_ ,_ doc_ package and _ loader__ #i&wiHzhiA
. (BRI T _name_ #SBRA None). file  J&ME.
3.3 Bl ag

TE 3.4 R J@Mk __package_ Fl___loader_  #i% 5 None,
PyObject *PyModule_New (const char *name)

BWEE: #8935 B . Part of the Stable ABL X2 T PyModule_ NewObject (), {BHZF A UTF-8
S FAFER A Z Unicode X4

PyObject *PyModule_GetDict (PyObject *module)
BEME: NG5 A . Part of the Stable ABL 1R[] SEB module Witir44 23 [A]H) 7 HLXS G5 XSG 5 A

Pow gy _ dict_ JEMEFA . WIER module A @ — MRS (S R 12581 ), M5k
SystemError ik [H] NULL,

W R HoAh PyModule_* Al PyObject * pALIMNA S EIZHRIBBY) __dict

PyObject *PyModule_GetNameObject (PyObject *module)
BEME: #4518 . Part of the Stable ABI since version 3.7. I [5] module ¥ __name__ {H. 1S54RI
FPERME, HEUWREAE—NFERF, W5k systemError HHR[H] NULL,

3.3 FrhixYihe
const char *PyModule_GetName (PyObject *module)
Part of the Stable ABL Z5{l T PyModule_GetNameObject () {HiRH] "ut£-8" JRALHIZ K.

void *PyModule_GetState (PyObject *module)
Part of the Stable ABL 1R [AIFEERIY R, Wi, &M SR QU 7 B R N AR T,
B NULL, &l PyModuleDef.m _size,

PyModuleDef *PyModule_GetDef (PyObject *module)
Part of the Stable ABL 3 [l 45 [a] L5 G @ Iy (i Py ModuleDe £ Z5FITRRYFEEE, BUE ARBIHOR
e 8 S5 TR E SCRIEEAY 3R 9] NULL,
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PyObject *PyModule_GetFilenameObject (PyObject *module)
BWEMA: #9518 . Part of the Stable ABL 1R [BI{§i [f] module %) ___file_  JEMEFTINERT 43281 3L
4. WRIEYERE X, BFE MR EARE—1 Unicode FAFH, W54 SystemError Jfik[H]
NULL; AEHAWA O T RFR 5] —4~ 45 1] Unicode XFREF] ]

3.2 B e

const char *PyModule_GetFilename (PyObject *module)
Part of the Stable ABL Z8{l)F PyModule GetFilenameObject () {H£x iR [0 4A% A utf-8 1) 3L {4
#o

32 MGERM: PyModule GetFilename () raises UnicodeEncodeError on unencodable file-
names, use PyModule_ GetFilenameObject () instead.

#MikE C Er

BT S EE R TY BESR (B H ?ﬂﬁL‘ﬂClZl&kﬂlﬁ’J SERE) o, BN ER g A He (L fif
M PyImport_AppendInittab () FRMFIIEALEEL) o 12 building Bf extending-with-embedding T
TRIENS -

IR KT A PyModule Create () MR N—AMBIBRGE LG, FR M RABNT R, ol i ik 1]
T8 LR A B RAE R “Z BBl .
type PyModuleDef

Part of the Stable ABI (including all members). #EHE L E5W), BAREAI BRI R r B A 5 B
TAMEHGE S A — DX R SR IR A &

PyModuleDef Base m_base
Always initialize this member to PyModuleDef HEAD_INIT.

const char *m_name

BRI A R

const char *m_doc

BRSO FATH ;. — & M PyDoc STRVAR BRI SO FAFERAL &

Py _ssize_t m_size
A PAMERBLH PR S ORAFAE A BB BE ) A7 Bk p . i PyModule _GetState () K
R, MARRFAERSERX . XA AT AEZ D TR b 2 e .

This memory area is allocated based on m_size on module creation, and freed when the module object is
deallocated, after the m_ £ ree function has been called, if present.

Ffm_size WHN -1, BHREXMRHIEAERRE, WA SR TR

FEHBCE MR AE, EWREBSR T AEOH IR MG, FHhe HRS I el 2 K
BrBIa e 2 AE T m_size,

%7 PEP 3121 T AN .

PyMethodDef *m_methods
— RIS EERR RS, i PyMethodDe £ fiik . UNARUEHRECA AL, WPAH NULL,

PyModuleDef _Slot *m_slots
B 2 Wy B A R 67 7 LA E L, PA—A> {0, NULL} S HE5H. M0 SR B
WAL, m_slots WF>fy NULL,

1 3.5 CE Y 78 3.5 MUZ AT, MU RO Bl NULL, FF9iE b
inquiry m_reload

traverseproc m_traverse

TEAF R G ) A7 3% [l il [y 10 ] P a0 R F) ol O e, SRS TR 58004 NULL,

This function is not called if the module state was requested but is not allocated yet. This is the case
immediately after the module is created and before the module is executed (Py_mod_exec function).
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More precisely, this function is not called if m_ s i ze is greater than 0 and the module state (as returned
by PyModule_GetState ())is NULL.

TE 3.9 MU G FERHUR S 2 FA FAE A .

inquiry m_clear

TERHRNT G2 (4 5235 1 Wi 35 B 1) B ] P A BB S, RN 20 NULL

This function is not called if the module state was requested but is not allocated yet. This is the case
immediately after the module is created and before the module is executed (Py_mod_exec function).
More precisely, this function is not called if m_s i ze is greater than 0 and the module state (as returned
by PyModule GetState ())is NULL.

WiE Py TypeObject . tp_clear HAMFE, XANBREOTA B TEARIBRE T H . B0, 24
51 TR AR E — X SR A HT, EJLAEifﬁﬁmm,free, T A ARG ER b2 3% [ e 2%

£ 3.9 HRE B FERTHUR S o2 BRI -

Jfreefunc m_free
TERTHON SRR A i ) R, AR FR 2 NULL.

This function is not called if the module state was requested but is not allocated yet. This is the case
immediately after the module is created and before the module is executed (Py_mod_exec function).
More precisely, this function is not called if m_ s i ze is greater than 0 and the module state (as returned
by PyModule_ GetState ())is NULL.

TE 3.9 MU HC FERHURSH M L2 B R .

HEH MGt

REHAIIR L R BT AEL B IR IR 2, ARy “ BB Bedndnde”, G RATR PSR B el A i1y

__~/I\:

PyObject *PyModule_Create (PyModuleDef *def)
R WA #FH ey 3] . Create a new module object, given the definition in def. This behaves like
PyModule_Createl () with module_api_version set to PYTHON_API_VERSION.

PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)
B #e93| M. Part of the Stable ABL QI — MBI R, TESHL def i iE L, &
& APL WA 24 module_api_version . QNRZIUA S IETEBAT I R REAS AR VT, I <> fig %

RuntimeWarning,

HEff: REBMERAZ ] Pyodule_Create () RBMEILEREL, BRARRINEREGNE.

TERIRAC R BGR B 2 |, A2 AR R Sl & ] PyModule AddObjectRef () S pREGHATIE T

ZHERE{t

An alternate way to specify extensions is to request “multi-phase initialization”. Extension modules created this
way behave more like Python modules: the initialization is split between the creation phase, when the module ob-
ject is created, and the execution phase, when it is populated. The distinction is similar to the _ new__ () and
__init__ () methods of classes.

Unlike modules created using single-phase initialization, these modules are not singletons: if the sys.modules entry
is removed and the module is re-imported, a new module object is created, and the old module is subject to normal
garbage collection -- as with Python modules. By default, multiple modules created from the same definition should
be independent: changes to one should not affect the others. This means that all state should be specific to the module
object (using e.g. using PyModule_GetState ()),or its contents (such as the module’s ___dict__ orindividual
classes created with Py Type_FromSpec ()).
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FTAT B 1) 22 W By i A ) O BEBRA R SR A 250 ARIEZS MR TR T, 8 AT A SR B

X

AR Z By Bowl 46 4k, ) 4 4k pR %L (Pylnit_modulename) 3& [o] — A~ 1 % 4 %5 fm_slots J&
W pyModuleDef 5Bl FEEHERIIZHI, X4~ PyModuleDef SLBIAASEH I LA s BRI LA 1L :

PyObject *PyModuleDef_Init (PyModuleDef *def)
BEME: BN T A . Part of the Stable ABI since version 3.5. TR E L2 — N IEHFI G101
Python X142, # IEHRYZRBIAG T4

R[N PyObiect * [ def , AR A A4RER, W[ NULL,
3.5 B e
Tt g L m_slots Ji B AR [i]— 4~ PyModuleDef_Slot ZEMIAEA:
type PyModuleDef_ Slot

int slot

FEALID, AR A 1 AT R g
void *value
FEOLE, o T 07 1D,
3.5 iR HIE.
m_slots FAAWLA—A~ id g O BB (7 4%
T AR R

Py_mod_create

FEE AR AL T DA BT RA G o A ALY value F5EHAG 1] — D EA WH 254 1R %

PyObject *create_module (PyObject *spec, PyModuleDef *def')

R BIEZ A ModuleSpec SLfi, 1 PEP 451 FrsE LAY, DAKRBHLE X, B0 243R [ —AH
BTG s BEE IR TR [F] NULL,

BERR BN 4 R EE R ME . B, B 24 1# TR Python RS, KA PR F AR —A i
Al RE S SR IRIEER

ZA~ Py_mod_create I AREFE—MEHLE L P HEE

R KA E Py_mod_create, FAMGIREEH PyModule New () A —AEHREIRIT SR . &
FREIREUH spec TAEE L, PASCVRY AR H 2 25 H 8 38 & A THERTER 2 9 485460 v 0 157 ¥ )3l 1 15
FER DA 258 A, RIS ] — A e .

AR IR IR G AR PyModule_Type ISEH1 ATATRAUYRIEH , HBE SRR RIS
ANHER B, B2, W3R pyModuleDef A JE NULL i m_traverse,m_clear,m_free; JE
Fm_size; BFH Py_mod_create PASMYREAIN HfER ] PyModule_Type fSEMHI,

Py_mod_exec
7 UGV DA AT BEB R SR M 40T Python BEBRAOIRAD : AT, ILERCA R
BRI R . MR A 22 0

int exec_module (PyObject *module)
WA E T 24 Py_mod_exec f{i7, K BEANIHE *m_slots™ $2H vt BLAG 7 B4 T AL P o
HRZM BRI EZ 07T, 1557 PEP:489
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REEREGIE R

M Z B BTG ET, PR A B, TEShASRIEEY R, FTRAEEMER T, T
=, WA PyModule_FromDefAndSpec fll PyModule_ExecDef R5EEM A IR — RS,

PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
AW Jh: #ay 5] A. Create a new module object, given the definition in def and the Module-
Spec spec. This behaves like PyModule FromDefAndSpecZ2 () with module_api_version set to
PYTHON_API_VERSION.

3.5 BRI HE.

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef  *def,  PyObject *spec, int mod-
ule_api_version)
BEME: #8931 8. Part of the Stable ABI since version 3.7. B)E— ARG LE S8 def Fil
spec PEGHE S, WE APLICA NS4 module_api_version. WL 5 IETEIBATHYMFREAS A A
JLEE, W&tk RuntimeWarning.,

R REEHEN %M PyModule FromDe fAndSpec () M H LpR %L, BRI ERS
fEHE.

3.5 B EIHE.

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.7. IWFTZ5L *def* P45 BT EZEHITH (Py_mod_exec).
3.5 Bl HIE.

int PyModule_SetDocString (PyObject ¥module, const char *docstring)
Part of the Stable ABI since version 3.7. ¥ *module* [ 3C#Y 5 /& 83 1% B 4 *docstring*, 4 fifi F
PyModule_Create B{ PyModule_FromDefAndSpec M PyModuleDef G ZEMIHE, £ H3h
VA L PR

3.5 B .

int PyModule_AddFunctions (PyObject *module, PyMethodDef * functions)
Part of the Stable ABI since version 3.7. ¥4 PA NULL %5 B *functions™ {20 7 ) BR AR T E] *module*
i, GREANFZHWEZHT, 55 SPyMethodDef U (B TH LRI A 4 2510
TE C BBy “sRE0 HERHUE A B — 24, 5 Python KRB EERL) . X4
{#ifl PyModule_Create B{ PyModule_FromDefAndSpec M PyModuleDef A#EHEILE, & H
IRl AT

3.5 B fE.

XfRE

BRI IA R E (AR BRI iaAl) SO B SAATIE G TR e g (Z B BabIiafe ), T RAME I PAR 8
B, R BB IR TR -
int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABI since version 3.10. ¥§—A~4F>~ *name* J%F R ENE] *module* ik, X2
— IR REL, P DAERR WA LR B B

W), RE 0. WEREAHR, FIRSHEIFRE -1,
WA #value* 2 NULL, 3&[A] NULL. FEJE M ERIAEXFEDL, WAl a5 .
HER A

static int
add_spam (PyObject *module, int value)
{

(N gkse)
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(£ L£50)

PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (ob7j) ;
return res;

}

XA R A A A AR obj 2154 NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obJ) ;
return res;

VERAEICTE LR W24 ] Py_XDECREF () MfiAN/& Py_DECREF (), [H} obj AIHE A NULL,
3.10 F e

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABL 2k{ll T PyModule AddObjectRef (), {HEYEWIBHETE—A %t value )5
R eiRE o {H).

HEE B PyModule AddObjectRef () %L, W MR PyModule Addobject () HREUR
o585 it

W SHAMGTEG | H M EECAR, PyModule_AddObject () HYE WRIPHFREHON value 151 .
KRR E WA T AR BIME, 8 5 O R A B R T8l A *value* # ]l Py_DECREF (),

FER B

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_ AddObject () stole a reference to obj:
// Py_DECREF (obj) 1s not needed here
return O;

}

AT AT A A A A A obj 2154 NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_XDECREF (ob7) ;

QS
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return -1;
}
// PyModule_ AddObject () stole a reference to obj:
// Py_DECREF (obj) 1s not needed here
return 0;

}

AR SR 24 (f ] Py_XDECREF () iANJ& Py_DECREF (), [K4 obj WIfig A NULL.

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
Part of the Stable ABL $f—A~Z F{ A *name* ALY BN E] *module B H 33X (i ) pR AL
A ATEBR A WI LR AR B o SR R AR, GBI -1, R 0.

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABL X§—£ %54 *name* [ F4F 528 E N E] *module™ i, XA 77 (1) R
O ATERCR AT LR AL BB AT o 4 AR *value® DA NULL 450 . AR A ARG R, J&IE] -1,
IR M 0 .

int PyModule_AddIntMacro (PyObject *module, macro)
B — A B B F B B *module* KL B . 4 FRORI(EH B A *macro* 2 4. B 0,
PyModule_AddIntMacro (module, AF_INET) ¥{H & *AF_INET* {3 Al & *AF_INET* %
ImE| *module* Fidlrpr. AIRK AR, &I -1, mEhkE o .

int PyModule_AddStringMacro (PyObject *module, macro)
R DFAFHFE RSN E] *module* i,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
Part of the Stable ABI since version 3.10. $—/NEBINF L USINE] module #EH v . 28RN 538 1o AF BRAX
WHIIH Py Type_Ready () SEMAIIRL. KRB RI A FRIUE to_name fJg—A> w5 Z JG D
are MRS, RE -1, MIaRME o,

3.9 B RE.

BRI
PR B I A 8 T DAYE 24 AR bR SO e R B . Sk AR A B e ST, T
PR RS 42
DL RR RO IE Tl i 2 iy BOR AR AL B A BLER PR R] DA — MR E A2 MRS 42
PyObject *PyState_FindModule (PyModuleDef *def’)
BEME: A5 B . Part of the Stable ABL 3R [B] 4 B fRERESS T def Q)BT 2, LT ERE

RAEEHO S W E B PySstate AddModule () BRI IMBIRREERIRAS F . A0SR ER AN S AH Y 5
Hexi 4, sl SR R N 2 R IR S, AR [F] NULL,

int PyState_AddModule (PyObject *module, PyModuleDef *def )
Part of the Stable ABI since version 3.3. R f& 4y pR BRI RIS G2 Y i 2] A B 25 RS 1XF5 Ao vk
dPystate_FindModule () FiJjlizBEett4£.,

DUEEE T BB BRI SR AL B AR EAE

Python & ¥E 3 A — RIS B 31l Pystate_addModule, [ bt A B 4] 4R A6 A RS v A
MEREALER (HEEAFL) . B0 AEB S B C 500 46 AR 5 4836 1 T
PyState FindModule ML F A @WER. HEEFEERN TEABFRFANE (B8
WHERNE, SU2mEs ] Er SRR T APRAS BTN ) o

T FH B oA 2B HEY GIL,
2R H] 0 B MR [ -1,
3.3 B IsE.
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int PyState_RemoveModule (PyModuleDef *def)
Part of the Stable ABI since version 3.3. NRFEZSINGS IR def BRI S . WEhmRE 0,
RN R ] -1,

A 1 p s 23517 GIL.
3.3 B IIHE.

8.6.3 XA ZBWIR

Python $2{fE TP ARG SB—N2PENAS, BMNSCR __getitem () JFERERT
Ho S A AT AR A —A sentinel {5, 81 AR OR A AT IR , FFAEIR A sentinel {E]
AR
PyTypeObject PySeqIter_ Type
Part of the Stable ABL PySeqTter New () &A% X GBS BN G N B 7 51 2R 24 14 bR 4K
iter () WESHIEA.
int PySeqIter_Check (op)
MR op AN Py SeqIter Type MEIRMIE(H. BLRREUE &2 MIIHAT .

PyObject *PySeqIter_New (PyObject *seq)
B #4951 . Part of the Stable ABL 3R [l— /b5 5 HUF HUH AR B I A A5 seq. 24F75)
TTH#EAES | & IndexError B}, wkftgh

PyTypeObject PyCalllter_Type
Part of the Stable ABL i EiPycalllter New() Fl iter () WEKIEIINSHILERIR M 15
TR ATUNT S

int PyCallIter_Check (op)
W op MEBR PyCalllter Type WhHRMIEAE . HRECEE 2 BT

PyObject ¥*PyCallIter_New (PyObject *callable, PyObject *sentinel)
BEME: #ag51 A. Part of the Stable ABL R [Bl—ASE s R#% . 55— NS4 callable ] DAZATAT W]
PATESA SR LT W 5 Python RIR XIS BRI AR %R MIER R F— D H . 24
callable R W 25T sentinel BN, E(CHL L.

8.6.4 HIRFFIER

RORTE AR R LR RIS BAVE TRA R 7.
PyTypeObject PyProperty_Type
Part of the Stable ABL N EHHIRFF I A ZRBINT A

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BEME: #a95| A . Part of the Stable ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BEME: #a45)1 A . Part of the Stable ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BWE: #a931 A . Part of the Stable ABI.

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void
*wrapped)
BEE: #ag7 R

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BWE: #ay 5| A . Part of the Stable ABL

int PyDescr_IsData (PyObject *descr)
WA G descr fiAR & — DRI B ENLR BIEHERE, 80 MR B R 2 — AR bR bl
0. descr WMUN—AIBFFRIGE s AN UEATHE AR -
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PyObject *PyWrapper_New (PyObject*, PyObject*)
RWE: #ay 5 A .. Part of the Stable ABL

8.6.5 YR XgR

PyTypeObject PySlice_Type
Part of the Stable ABL Y] % i28% % . &5 Python 2R MY slice SAHFEMINTE .

int PySlice_Check (PyObject *ob)
2R ob J2—A> slice XL MR I EAE; ob AR K NULL. BLRRELE &2 BT .

PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
REME: #Hey5| A . Part of the Stable ABL iR [n|—A~ LG 4 EHMF YT X4 . start, stop F step ¥
S WA slice X ZRM A FRHYBIERY(E . X LE(E PR EAT—DE AT DAY NULL, LR A o0 T
i1 None VRS W B MER(EL. QNSRBI R ICIE S/ FC R [f] 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) i %4 slice $£H start, stop £ step K5 |5, HEFFKJEMN N length, KT
length W 7515 RF R 24 MRS R o

B aR A 0, Hj%ﬁHTLIE] -1 EARERE (BRIEHEDTHS A K None HICEMFEAR AL,
TEXAME DL R 2z [\ -1 9 HiEE— A7)

PRATREAN AT R e R R

TE 3.2 MUHE M 2 Hif slice [EZHIE S0 JE PySliceObject*,

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py _ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step, Py_ssize_t *slicelength)
Part of the Stable ABL. PySlice GetIndices () W & . MU N4 slice HEHL start, stop Fll
step 55, RHTHKEM A length, F4U) K BECRAETE slicelength v, 8 B FEI RS [5 2 DA
58w — 20y X s vl

IR 0, HBEIR ] -1 HABCE R

TEMR: MR BCE T A KON A SR AN . XTI s el pySlice Unpack ()

MPySlice AdjustIndices () WA, H

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) <o
—0) A
// return error

}

SN

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0)
// return error
;
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

JE 32 R Z Hi slice BRI SR E PySliceObject *,

e 3.6.1 iEM: G5 Py _LIMITED_API RiXE (X E N 0x03050400 5 0x03060000 2 Ja]1)
B (AEFEBRR) 80 0x03060100 B{H K| PySlice_GetIndicesEx () &#sLI F— M H
PySlice_Unpack () fil PySlice_AdjustIndices () W% . Z5K start, stop F step 4 2 WK
{H.

361 fRIGE B WH py_LIMITED_API W B N/NT 0x03050400 B 0x03060000 5
0x03060100 ZA)MME (NEIEDRHAR) W PySlice_GetIndicesEx () NEFMHMIEKEL.
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int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
Part of the Stable ABI since version 3.7. M) Xt 52 Hpefs- start, stop 1 step 203 i R 32HCH C BE ., &Fh
SRR PY_SSIZE_T_MAX HU{EIE/INA PY_SSIZE_T MAX, #EHLE/NT PY_SSIZE_T_MIN
(1) start Al stop {H3 KN PY_SSIZE_T_MIN, Hif#Ru s/ VT -PY_SSIZE_T_MAX Hy step {HIf K
8 -PY_SSIZE_T_ MAX,

AR W] -1, IR E o,
3.6.1 FrIIRE.

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. *f§ start/end Y] &5 | SR8 & H)F K E AT E% . B0
FEIM RS |52 S EEY) r— 250 i L3 755 ) .

R . R S A& Python RS,
3.6.1 FrIIRE.

8.6.6 Ellipsis X5

PyObject *Py_Ellipsis
Python 1) E1Lipsis X14. MAGIEA FEMIEE. CAAIAS IR 7 K005
. B5Py_None — & T HBIXTZ

8.6.7 MemoryView Jt5

— memoryview X4 C PRI L T R AE T ZEAN— 0] LTI H AR —FEAZ 18 Python X4 .
PyObject *PyMemoryView_FromObject (PyObject *obj)
BEME: #8495 B . Part of the Stable ABL MBS K32 111 % 42 A1) & memoryview X4, AR
obj IFFA HLEMIX T, W) memoryview X G AR/ E , I E T AE2 Ry, WAl
s BATHE R
PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
BEE: #ag5| A . Part of the Stable ABI since version 3.7. i [l mem {E -} JiE 2 S o X )] @t —4>
memoryview %%, flags 7] VA& PyBUF_READ B{¥ PyBUF_WRITE 2 —.

3.3 B fE.

PyObject *PyMemoryView FromBuffer (Py_buffer *view)
BEME: #a95 8. Bl E A E S X EER view 1Y memoryview %52 . i B AT S i
X, PyMemoryView FromMemory () s&H kK%L,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
B #0951 Ao Part of the Stable ABL Mg X% o X $2 11 ) X 42 41 — > memoryview Xif
S contiguous WIEH: (F£°C 8¢ ’Fortran order F1) . IR NTEZIELLRY, W) memoryview X435 ] 5 4G
WAE. B0, & H1F H memoryview Fi [ HTHY bytes X4,

int PyMemoryView_Check (PyObject *obj)
W2 obj J2—> memoryview X RMLR A E(E. HBIARVFEIE memoryview T2, KA Z
2T -

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
1R [al 45 7] memoryview 1)t e vh XALA B A B F8 5T . mview #5512 —A> memoryview SEf 5 XA~
ARA TR, R AE O, 75 R TR 7 5t XU -

PyObject *PyMemoryView_ GET_BASE (PyObject *mview)
% [o] memoryview Jr B Ty 3 i X g 89 45 £, B0 E W0 R memoryview T 1 B
%&PyMemoryVi ew_FromMemory () ﬁPyMemoryView_FromBuffer () ﬁlj e gl| 1)2 [f] NULL,
mview #HAE— memoryview SZH .
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8.6.8 855IAXMR

Python SZH “FH51 M1 fEoA—I MR HARRUL, APIRERLBSETI IR . 58— Fl i 505
FXFER, 5 AR AT BRI o — AN RO SR A A

int PyWeakref_ Check (ob)
W ob 22— A5 SN R MR [ B . R BUE 2 2 AT .

int PyWeakref_CheckRef (0ob)
W ob 22— A5 FHXTZ R EAE . R A 2 2 AT

int PyWeakref_CheckProxy (ob)
W2 ob J2— RIS RINLR T BT . KA R 2 AT .

PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)
BEME: #a951 A . Part of the Stable ABL JR[FIXf 4 ob H— 5551 XS . KA Z L& ] —A4>
BE I, AEARCRIERIE—FN 4 ER AT RER BN IE 5 NS . S AES callback 7]
PUR— TS, BaFE ob $ifE AR B2 GE A BN M4 83EZ A RES, BE55|
FAXRAE , callback 1] VAN None B NULL. 1% ob ANE—A~555 xR, siE WH callback 1~
e XIS . None B NULL, WIZpK#CrfiR n] NULL 35| % TypeError.,

PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
BEME: #a97| M. Part of the Stable ABL R [BIXF4 ob i— 555 A G . LR B Eog ik
Bl —AF5 R, ERIERE— AT S A T RRR B — N EA RN L. B oNES
callback W] VAJg— W ARXR, ESTE ob YAE N IR M EICHE AL © W 243852 — D B IE
Z, ML HXERAL . callback 1] PAK None 5 NULL. HII2R ob A — 4555 HRXR, Bz
R callback AN 2RI 4. None 8{ NULL, WHZEECER[E] NULL 35| % TypeError.

PyObject *PyWeakref GetObject (PyObject *ref)
BEME: N3 A . Part of the Stable ABL R[FI 555 | X4 ref i | XIS . ks X SAR
FFAE, Wik[E Py_None,

TR % oK R 18] 75| X G ) — A~borrowed reference.  1X TR 3 I 1% B AE 1% R R B
M Py _INCREF (), B4 EAERATI IR a0 B 2 B JCTA B S e o

PyObject *PyWeakref_GET_OBJECT (PyObject *ref)
BEE: AR Klpyieakref GetObject (), [HSEB— P AEEBIGARIZE

void PyObject_ClearWeakRefs (PyObject *object)
Part of the Stable ABL WRECE W tp_dealloc ACTHESREH AR S 555] H

L R BCRF IR AT object (17555 | R M X Le5 ] J n] REAFAERG IR . e 1 BrA [l 2 ek
[ml .

8.6.9 Capsule X5k

A A X BN 4 ) B 245 B 217 using-capsules.,

3.1 B EIRE.

type PyCapsule
XAPyobject WFIBMTR—ABRMIIE, &M T 7F 2R EBUE (1F4 void #§%t) ifiid Python
AL 3 HoAtr C AUILH C it . BRI RIEE— DB b E SO C BRECE AR H AR
Perpa] 1, SRR ET DA A ABLHRIR DT e sh A # e b 2 S C APIL

type PyCapsule_Destructor
Part of the Stable ABL Capsule M # 2% [ E 2T, & AR

typedef void (*PyCapsule_Destructor) (PyObject *);

ZPyCapsule_New () F¥3kEL PyCapsule_Destructor 12 [RI{E )15 X o
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int PyCapsule_CheckExact (PyObject *p)
WARSHR—APyCapsule WERFEIFE. HHRELEE S MINAT.

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
BEME: #8951 A .. Part of the Stable ABL I ##— 13 T pointer fijPyCapsule, pointer Z:2% 0] DA
NANULL,

TER I B — A 7 H IR M) NULL,

FAFER name W] PAE NULL 0@ —ANME1A 800 C FAFERIIEE . WA NULL, WA ER b
WL capsule K (B SR AVAE destructor FREE . )

IR destructor ZHUAN N NULL, W24 954 B RRE BT capsule VE S HCERTE -

R Bt capsule BF 8 AR AF N — A B A JE ME, W name [ 24 # $5 2 A modulename.
attributename. X AGFHAE S Pycapsule Import () AWM capsule.

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
Part of the Stable ABL $2HURTELE capsule Ff) pointer . TEJII % B — R H & 1] NULL,

name JE S Wb S5R-AFAE capsule H A FRIEATAEA LR . WRARAFAE capsule H1 (4% F5 Al NULL, W
& A\ W) name W.0575 8 NULL, Python 2§ C pR%{ stremp () S ELEE capsule 44 F5 .

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Part of the Stable ABL iR [M{RTELE capsule FP S FIMTHISS . 16 S HHEE — A RH R B NULL,

capsule H 7 NULL #7 #4 8% &2 & % 9. X & (15 NULL & [l 4 4 28 8 3G 9
HPyCapsule _Isvalid() 8{PyErr_Occurred () i X .

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABL 1R [ f71E capsule H Y Fil_FF 3. FER M E— 78 R 9] NULL,

capsule H 7 NULL FF X2 AW, X & 15 NULL gk [E RS A 4 G 3 i
HPyCapsule _IsvValid() B{PyErr_Occurred () kL X,

const char *PyCapsule_GetName (PyObject *capsule)
Part of the Stable ABL iR [A{#TELE capsule FRF Y Fi & FR. LERIBEHEE— A RE IR ] NULL,

capsule H H NULL £ #F 2 & % M. X & 15 ~Nunn &k [l i A 2 B G 6 il
M PyCapsule _Isvalid() 8{PyErr_Occurred () kL X

void *PyCapsule_Import (const char *name, int no_block)
Part of the Stable ABL. M\ — ML) capsule J& 1T A$G 0] C X R 484 . name JE2: 1 2448 € J@PER
SERAFR, 5 module.attribute HI—8. RIFELE capsule T[] name W75 5¢ 4% VEFL L4 HR
M no_block FEAE, WAL IERE S S A ([#i Py Import_ImportModuleNoBlock ()).
MR no_block HE, WPMEGEI AR (] Py Tmport  ImportModule ().

IR [E] capsule NS 46 4. AE W% B — N S TR ] NULL,

int PyCapsule_IsValid (PyObject *capsule, const char *name)
Part of the Stable ABL #ff 5 capsule 3245 32 — B % W A3 capsule 41 S Sh NULL, 4%
#WPyCapsule_CheckExact (), FEH P EM— A K NULL 384, FHHNETL S name
TESHILHL . (&M PyCapsule_GetPointer () [ fRAMAIN} capsule 44 FREAT LR HYA K15 E -)

BemiEL, MR PyCapsule Isvalid() iRPEIEAE, WAETXT5H#E (DA PyCapsule_Get () JF
SLEATATREL) TR AR ARIIE 2 ) o

WA RAROT HICEAE AR FRNGR AT, B E 0. HEeRE—EA 2RI

int PyCapsule_SetContext (PyObject *capsule, void *context)
Part of the Stable ABL - capsule W _EF X845 M context .

JRIIR ] 00 SRIYCRFIR [l JEBAEH B E— 57

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
Part of the Stable ABL ¥ capsule WIS #$E N destructor

JREI AR ] 00 SRR [l R I BB S
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int PyCapsule_SetName (PyObject *capsule, const char *name)
Part of the Stable ABL X capsule PNERI % FRIZKH name, YK NULL, W44 BRI A7AE S0 D670 L
capsule . AR Z HIRAFAE capsule H1 ) name A4 NULL, WIASSABME .

BRI 0 TR Bl HE S B8 — 7

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABL - capsule VR 23 $8415 4 pointer . $84%1AA] A NULL.,

JEEIF IR ] 00 SRR [l R RIS B S

8.6.10 AR BEXR
Az it 4 2 Python SR SEEUAE AR AUAR IO R . B TiE A AR REOR A, A2

K PyGen_New () B PyGen_NewWithQualName ().

type PyGenObject
T HE AT C S5t A
PyTypeObject PyGen_Type
ASTESI'E S0 SOVATIESTIIPG e N
int PyGen_Check (PyObject *ob)
AR ob J&— generator X G NIR M EAH; ob AR A NULL. IeREE & 2 T

int PyGen_CheckExact (PyObject *ob)
2R ob A E PyGen_ Type WIRIIEAE; ob WAZFIA N NULL. BEpR LR S M ATT

PyObject *PyGen_New ( PyFrameObject * frame)
BEME: #HeyFIA . BT frame XTZAEF R E — B A AR AT SR MR B BUE— DX frame
51 H . SEUAHIA A NULL,

PyObject *PyGen_NewWithQualName (PyFrameObject * frame, PyObject *name, PyObject *qualname)
B A5 A, T frame A% 0UHE IR [ F 0L RS S, o name_
__qualname_ %N name F qualname., MR %4 BLE—AXF frame 5| . frame Z 50050
AN H NULL,

8.6.11 {hiZ¥ R

3.5 e
HMERRIE T async KT R R EOR 1R .

type PyCoroObject
MT RN G C S5t 1A
PyTypeObject PyCoro_Type
S RNEROE SOIVAHESE PO I8
int PyCoro_CheckExact (PyObject *ob)
W2 ob RAZ PyCoro_Type WHRIMTEAE; ob 24N NULL. BURRELE & &M IAT

PyObject *PyCoro_New (PyFrameObject * frame, PyObject *name, PyObject *qualname)
B E: #ay il M. BT frame X G A E IR B — AR BRI R, HAp __name_ Al
__qualname__ &N name M qualname. I oKE S BUS— % frame 85 . frame S50
A NULL,
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8.6.12 L T TEEMR

TEMR: 75 3.7.1 BCER: A€ Python 3.7.1 Iy bR 3C & C APLIZE A 0 WCA M Pyob ject $55

MAEPyContext, PyContextVar P\ PyContext Token, fFlUl:

// in 3.7.0:
PyContext *PyContext_ New (wvoid);

// in 3.7.1+:
PyObject *PyContext_New (wvoid);

TS bpo-34762 T RN -

3.7 B ag
FTRANG T contextvars fE A H C APIL,

type PyContext
T3~ contextvars.Context X2 C g5,

type PyContextVar
JTF 3R contextvars.ContextVar XRI 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 .

KA
int PyContext_CheckExact (PyObject *0)
2R o KRB PyContext_Type WERBIEA. o WA NULL. BLRRELE R XM AT

int PyContextVar_CheckExact (PyObject *0)
W o WRAL PyContext Var_ Type MIRIAIEA. o AN NULL. MERELE RS BIIITT

int PyContextToken_CheckExact (PyObject *0)
WM o Al PyContext Token_ Type NEREIEAH .. o WAAS A NULL., MERELE B2 NI igT.

A 'OE X8: ke

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,

PyObject *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)
K o BN U RIZARRY Y /T B R 3C. MR e 0, WA IR ] -
int PyContext_Exit (PyObject *ctx)

BOHBAE coc BT SOFRFZ I B SO AT RE R 24 /i B 30 iRm0, Hi B INF ik (]
_10

RS R
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PyObject *PyContextVar_New (const char *name, PyObject *def)
BEfh: a3 M. B Contextvar W%, B2 name AT HRGARIIRE 1. B2
def LN RFRERINMA, B0 NULL FORTCEOAE . WRA B R, XKLk E NULL,
int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
PR E T OB APRTEA R A AR R, R -1, WEPRECA A AR, TR
B, #RE0,
WERARH] NSO, value R fR M ERIFEE . QSR BRSO A HRE], value FFE1
o default_value, YNHEIE NULL;

o var [NERIME, WA ARJ& NULL;

e NULL
B TR [F] NULL, XANeRELS IR B — 805 H .

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
BEME: 9 51R . A6 R SCR var B8 value . SR EIEES B BB R RN S, SR %
A4 DR IR [A] NULL,

int PyContextVar_Reset (PyObject *var, PyObject *token)
B BN SRR var BPRSHE N EAEIR ] token [ PyContextVar Set () HHMZ RIHIRE. It
PREUNEIR ] 0, HAE IR ] -1,

8.6.13 DateTime X5k

datetime FRUHUBRML T4 Fh H WA RN 5 o 60 FAT AT ixX S8 pR 502 1, Wb AR AR IR A8 P A 45 3k 5
1 datetime.h GHEEE N XH I ARSI Python.h /1), H H% PyDateTime_IMPORT WhZigh &
VA, R IR R — 5 . XA E SRR R C S FaEM A — SR &
PyDateTimeAPI B, B4 H FHEMIZSRM.

711 UTC HAf):

PyObject *PyDateTime_TimeZone_UTC
R HFR UTC B IX BRI, 5 datetime.timezone.utc HFE—Xf% .
3.7 FriR e
R AT
int PyDate_Check (PyObject *ob)
5 ob k) PyDateTime_DateType Alnl PyDateTime_DateType I N)IR [ BAH.
ob INREA NULL. MRS Z 2 BITT .
int PyDate_CheckExact (PyObject *ob)
IR ob 4y PyDateTime_DateType FHEINR[FIEIH. ob NEEHN NULL. FLEREUEES MIIIAT.

int PyDateTime_Check (PyObject *ob)
N5 ob k) PyDateTime_DateTimeType ZK#al PyDateTime_DateTimeType M4 T2 A
NREIE(E . ob ANEEN NULL, MERELE RS BIHAIT.

int PyDateTime_CheckExact (PyObject *ob)
U ob y PyDateTime_DateTimeType KRAINLRFIE(H. ob AiEN NULL. BURRELE &2 M)
AT

int PyTime_Check (PyObject *ob)
R ob B2 AIE PyDateTime_TimeType B /& PyDateTime_TimeType B T-Z5HU 1% A HAH.
ob WA NULL. IR E0E 2 2 AT .

int PyTime_CheckExact (PyObject *ob)
W ob Sy PyDateTime_TimeType ZEFINMIR [ E{H. ob AHEN NULL. HEREUE BSMINIST.

int PyDelta_Check (PyObject *ob)
IR ob ) PyDateTime_DeltaType A Ef PyDateTime_DeltaType HYFAT-ZALNR ] E
5. ob AHEN NULL. BLEREUE RS EIFT.
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int PyDelta_CheckExact (PyObject *ob)
5 ob 2k PyDateTime_DeltaType 53R [0 BAH . ob NEEN NULL, ML B2 mIhigT.

int PyTZInfo_Check (PyObject *ob)
IR ob YA R PyDateTime_TZInfoType B{jZ PyDateTime_TZInfoType HJFZEH Nk [H]
B, ob AN NULL, IEEE RS MIHIT.

int PyTZInfo_CheckExact (PyObject *ob)
ISR ob 2k PyDateTime_TZInfoType KM NR [ EH. ob NEEN NULL, HEREE 24 Tt
GRS

TR % -

PyObject *PyDate_FromDate (int year, int month, int day)
BEME: #Hegsl R . RIEFEES. H. HIY datetime.date X4,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,

int usecond)
BEE: #FHagil A . R\ H G TS E year, month, day, hour, minute, second £/ microsecond J& 4 )
datetime.datetime XJ4,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,

int second, int usecond, int fold)
BEME: #FHay3l A . &RBIEF 5% year, month, day, hour, minute, second, microsecond £ fold Jg {4 )
datetime.datetime ¥4,

3.6 BN RE.

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
BEME: #He95]A. &[EHAG$55E hour, minute, second and microsecond &[] datetime.time %
%,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
BEME: #FHeg5] A . IR EIEAFEE hour, minute, second, microsecond F1 fold JE £ datetime.time
PO 38

3.6 HIIHE.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)
BEME: #rag 7R REMREGE R, BPHIMEMEY datetime. timedelta X4 . FFHATIERAL
EEVE DA S R R FIFPERALTE datet ime . timedelta XF4HY SCRYFEHIIGIX A Z 4 .

PyObject *PyTimeZone_FromOffset (PyDateTime_DeltaType *offset)
BEME: a9 3l A . IBMl—4> datetime.timezone X5, %X ZEA VA offset ZERIRI AR A4
[ e 22

3.7 B ge.

PyObject *PyTimeZone_FromOffsetAndName (PyDateTime_DeltaType *offset, PyUnicode *name)
BweME: #ag3l A . RE—4> datetime.timezone X5, ZXTRELA DA offser SR & I
I X R name.

3.7 FriR e

— BB ok M date Xf G R HUFE BEI A S 8L 2 PyDateTime_Date fU §F H 128 (fil 40

PyDateTime DateTime) [J5Efil. SN NULL, H HEBURG LA A

int PyDateTime_GET_YEAR (PyDateTime_Date *0)

PATEFEE T 2R B A A B

int PyDateTime_GET_MONTH (PyDateTime_Date *0)
RMELH, M0 F] 12 [FEE%L

int PyDateTime_GET_DAY (PyDateTime_Date *0)
RETHI, MO0 F| 31 %L

—BE S M datetime %42 RV B 2 . BEULHIE PyDateTime DateTime fFEH FHRAYSLH] . 5
B AR NULL, FH H2EHUR &Pk o
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int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
IR[EZINEF, A0 B 23 (1R

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)

A B NN IS

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
RMEFE, MO F| 59 HEEEL

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
R EFEFD, MO F| 999999 fHE%K .

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
R E(E, A0 1.
3.6 Frh e

PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_ DateTime *0)
iR 1] tzinfo (W] PAH None).

3.10 iR fiE.

—LEH R time XTR HEEIUF B 7 . SEUIE PyDateTime_Time (3 FIMLH]. SELM
ANHNULL, I HEBURSHG A
int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)

R ENEF, MO I 23 FEE L.

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
MmO F 59 BHEAL

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
REFE, A0 F] 59 [FEE%L

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *o0)
R [EFGR, A O E 999999 [ HE%K

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
R EE, AHEEE 0 1.
3.6 FriRUEE.

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
iR 1] tzinfo (W] PAH None).

3.10 B fE.

—SE R timedelta Xf 5 HEEICE B % . SEUE PyDateTime_Delta fUSEH T SLHIl. S
WA A NULL, Ff HRBUR &SP A

int PyDateTime_DELTA_GET_ DAYS (PyDateTime_Delta *0)
R REL, M-999999999 %I 999999999 [1JHEEEY

3.3 BRI HE.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
R EFPEL, MO 2] 86399 AL

3.3 B .

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
R HANE, A O F] 999999 Fry %% .

3.3 B e
— ST DB AP (175

PyObject *PyDateTime_FromTimestamp (PyObject *args)
BwEMa: #agil A, BIEFFRE -G EICHS AN datetime. datetime MR, EHEH
datetime.datetime.fromtimestamp (),
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PyObject *PyDate_FromTimestamp (PyObject *args)

BEE: FHegil A, QEIIFRE —NRETCHSE B datetime.date X%, EEHLH

datetime.date.fromtimestamp (),

8.6.14 AEEMITR

PRAL TR TR AR RN ERAL, H BIELEM Fh2E AL -- GenericAlias #i1 Union, B GenericAlias
2x1a] C FFik.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

Part of the Stable ABI since version 3.9. ) — GenericAlias %4 . FH:4TF 1 Python 2% types.
GenericAlias. &4 origin fl args 43 Il & GenericAlias ff __origin_ Fl__args__ J@%.
origin Wi%&—~ PyTypeObject*, [fi args W] PAE—A PyTupleObject* B{FH /& PyObject *,
WAL B args N2 —AJCH, W HMEE —NRITTHIFR _args_ WHE K (args,).
X SEHAT T BN EER A A, PRI origin A2 B KB & Y] GenericAlias K
__parameters__ JEMERM __args__ WmERK . WREK, W5k —ARE IR NULL,

T~ I Ak 7

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"_ _class_getitem_ ", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS,
—"See PEP 585"}

}

Z W
AR Y _ _class_getitem () o
3.9 RO EE.

PyTypeObject Py_GenericAliasType

Part of the Stable ABI since version 3.9. H{Py_GenericAlias () FriR[EIEIXT S M C 2KE, ST
Python H1[{J types.GenericAlias .

3.9 B fE.

158

Chapter 8. BE{&xMIMRE




CHAPTER 9

Mg, =Lz

152 R Python W45 1LELE

9.1 7 Python #i&{t 2 Hi

TE—AHEA T Python N HIARRJ T, Py _Tnitialize () BRECUBTEATATHAD Python/C APT 42 Hi
R BlAMY HAA A BIR B & 5 £ T 2.

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
- Py _IsInitialized()
- PyMem_ GetAllocator ()

- PyObject_GetArenaAllocator ()
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Py_GetBuildInfo ()
- Py _GetCompiler/()
- Py _GetCopyright ()
- Py_GetPlatform()
- Py_GetVersion()

« TH
- Py_DecodeLocale ()

o AT Bl
- PyMem_RawMalloc ()

- PyMem_RawRealloc ()

PyMem RawCalloc ()

- PyMem_RawFree ()

i O AR BB B A M % fEPy _Initialize(): Py_EncodeLocale (),
Py_GetPath(), Py_GetPrefix(), Py_GetExecPrefix(), Py _GetProgramFullPath(),

Py_GetPythonHome (), Py_GetProgramName () MlPyEval_InitThreads () HJHH-

9.2 2REETE

Python A f 5 ¥4 il 42 SR e B H A R PRI I A AL o X LERRAEBOIA I iy AT

AN PRIFBE— AR, ZHARAER & BB 0. BN, b &k Py _BytesWarningFlag

WM 1M —bb 228 Py_BytesWarningFlag ¥4 2.

int Py_BytesWarningFlag

4ff bytes B bytearray 5 str lWERHFEK bytes 5§ int W ZIMEL. MRKTHET 2

JIUET
H b PELEE .

int Py_DebugFlag
FrEfgtra i (LR, MO T i) .

i —d L3 1 PYTHONDEBUG MBS ERE .

int Py_DontWriteBytecodeFlag

WRBLE N AES, Python ALTEF AR ZIXE A . pyc X
i1 -B YEJi A1 PYTHONDONTWRITEBY TECODE ¥fJ5AF S5 B o

int Py_FrozenFlag

MAEPy GetPath () "PUTERBIHIE R AR RHE .
i _freeze_importlib fll frozenmain F& 78 AL A TERR .

int Py HashRandomizationFlag
WA PYTHONHASHSEED MSAR B B A AE S AR RN 1.

AR ZIEAR A AEZ(E, WEEEL PYTHONHASHSEED IREEAS BRI AL =2 # Fp o

int Py_IgnoreEnvironmentFlag
ZIWEFTA PYTHON* PRIEAR G, B4, B 'E A PYTHONPATH A PYTHONHOME,

t -E Fll - T ST E .
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int Py_InspectFlag
AF AN R BN S AT AR T —c TRy, MSTEPITZMA 8y 25 #EA ST HAL,
BIEALE sys . stdin FFdE—DARumftL2 ik

-1 JEiA] PYTHONINSPECT FIEAS ik E .
int Py_InteractiveFlag

i -1 IR .
int Py_IsolatedFlag

PARR B8 G2 1T Python. FERR EHBLX N sys . path R & AR H SR H F1 Y site-packages H
SIS

HE] -I ﬁIﬁ&Eo
3.4 il BE

int Py_LegacyWindowsFSEncodingFlag
W bR A AR B, WAL mbes 4t 5 Al “replace” i IR AL PR A%, T A 42 UTF-8 4 fith Al
surrogatepass EIRACFILZRVE H filesystem encoding and error handler

A PYTHONLEGACYWINDOWSE SENCODING MRBEAE i N IES FAFR M A 1.
HZIER IS PEP 529,
Al Windows.,

int Py_LegacyWindowsStdioFlag
If the flag is non-zero, use io.FileIO instead of WindowsConsoleIO for sys standard streams.

1SR PYTHONLEGACYWINDOWSSTDIO IR AR S NS FEAFER A 1.
AREZHANER, S5 PEP 528,
] FPE: Windows,

int Py_NoSiteFlag
I site WP A BT AT 0l SR sys .path BY#ME. WR site KAEM )RR AT
AL BB (A7 A Z E IR site.main ),

H —S PETIRE

int Py_NoUserSiteDirectory
AREH H P site-packages HEEME| sys.path,

B —s A1 —I &5 PA Sz PYTHONNOUSERSITE MIEAN ik B o

int Py_OptimizeFlag
B -0 &Iifll PYTHONOPTIMIZE MIEAS ik HE .

int Py_QuietFlag
RPEEAE AL BA T A s BRI AR B

M —q PETREE .
3.2 FrhiYiaE

int Py_UnbufferedStdioFlag
ot | stdout I stderr JFEANTH & .

i —u YEWiA] PYTHONUNBUFFERED FEAS i & .

int Py_VerboseFlag
TUAIA BRI Tl —SRIH R, MBI 8 (SO BN ERR) . IR TEEET 2,
Ty 4 ZRASEER I A A 5 ST Bl — AR THRL  IAME S TEIR H IR SRS B A5 B

i —v #¥EIf A PYTHONVERBOSE MIEAS X B .
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9.3 MIGILFIRLSILIRIERS

void Py_Initialize ()

Part of the Stable ABL 1J4f4k Python ffpfé% . TEHXA Python RYR FIREFHT, B 24 7E M HIAE (T HoAth
Python/C API e BIRIAN ; S 12 Python #nks (L=_AT T A BISMEBL -

KR 0] IE L B AR K (sys.modules), I 4] E EABIH builtins, _ main__ Al
sys. EXRSWIHRABIIE REKRE (sys.path), EASKE sys.argv; WA % 2 G
MPySys_SetArgvEx (). 4B _WIHMHE FERFEFH Py _Finalizebx () MIFRT) A
SPATIEMEAE . EEARENE: AR 05 W0 2 A B .

TEff: £ Windows I, K¢l BN 0_TEXT By 0_BINARY, SXAKFHWIHLT C iz ity
Python {945 il & {11 -

void Py_InitializeEx (int initsigs)

Part of the Stable ABL 1% initsigs “}y 1 MZ R E TAE 5Py _Initialize () 2l TR initsigs
R0, BRI E S IR R IR, X AE R A Python B AT RESARA AL

intPy_IsInitialized()

Part of the Stable ABL 1} Python f#RéssCWitatk, NMEREIEM (EF); HULRERHRE (). 7
WPy FinalizeEx () Z)5, MWHRERHRIMBEERI Py _Initialize () FRRBEH

int Py _FinalizeEx ()

Part of the Stable ABI since version 3.6. {55Py_Initialize () B BTA ) 060 AR F )G 22 %)
Python/C API iR, H858% H FIRMA Py _Tnitialize() U&Eﬁﬂiﬂa W A B B I 1
Ry (W Py _NewInterpreter () —41). TEHAFIT, X R Python fifREs 4 B
WA WAE. 245 AR (FERFRIAPy_Initialize () E’Jfﬁb‘i’?), ORFAS I AT A
TE. IEHTEN TIREMER 0. WERAERAAL (RUF gt ) o b Ba %, R E -1,

PO R B I N R 2 o A AR P RT RE Ay B2 5087 /5 3 Python, T AN a0 58T JE 2l B A
AL MEhZSH m#k % (5 DLL) fi#k Python AR Y B HI A AT e Ay S 7 1 8k DLL 2 HiRF L
Python 7} L I A N AF. TERRR Y AT NAAIEIR AR T, JF AN S AT e BEAEIR th Y AR 2
HiFEHL Python S BLHIBRA 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 mod-
ules. Dynamically 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_Tnitialize () and Py_FinalizeEx () more than once.

B E— IS E) FHiTEE; cpython._PySys_ClearAuditHooks,
3.6 B aE

void Py_Finalize ()

Part of the Stable ABL X 2— P AE EREER Py FinalizeEx () W] FIRAMAS .
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9.4 HERSH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)
WARERZREL, W4T EPy Tnitialize () ZHAH. BHEE THrME 10 680 dn s A
AP, HAS S str.encode () HIRHIE .

B 7 PYTHONIOENCODING ffH, I fif i AAUHE PAEAE SRS AR A AR H i ] 10 grfdasg
iV

encoding F/5% errors W] Ak NULL PAf# il PYTHONIOENCODING Fl/ak BRINE (BT HAthisrE) .

HHERELEREA A (SUEMHMEE), sys. stderr &l /il "backslashreplace” # iz AL B
Ao

WRBMH TPy _FinalizeEx (), WFEBEHRFEMZEEPAERL X Py _Tnitialize () W)E5E
W .

SRR O, HERIR AR (Bl AnTE RS C oI AG (L S R ) o
3.4 BRI HE.

void Py_ SetProgramName (const wchar_t *name)
Part of the Stable ABL IR Z K S, W4T EIREHPy _Initialize () ZHIABHE. B
PRSI main O AW argv [0] SHWIE (FEHCNSETAT). Py _GetPath () AN
) B8 A o B30 2% (O B AE AR TR H AL AR R T P T SCRRY Python iz A7 . BRINEZ
'python'. SOV LR IEE ST — D ARESTR TR/, HNAERF AT A 2
KA . Python fFRER: T AT AT RS HRA 2 UL A 1) N 2

il Py_DecodeLocale () FRAREMFATEHR AMEH]—4> wchar_* FAFH,

wchar *Py_GetProgramName ()
Part of the Stable ABL R [B] i Py_SetProgramName () X BIIERTEZIR, BUERIARILIR. & EHF
FRERFE NSNS TR A DS A .

WA NAEPy_Tnitialize () ZHIBIHM, & WRFRFE NULL,
TE 3.10 JUCEM: SIAEWREFEPy_Tnitialize () Z HAEE AR ] NULL,

wchar_t *Py_GetPrefix ()
Part of the Stable ABL iR [] £F X} C % 2 W) 52 T °F & SCH B prefix, X & i@ oo & T fif
M Py_setProgramName () ¥ B BIFE T 24 FRHLH SO BRI AR & T IR A2 19— R B2 A2 HLN3RA5- 195
210, TRFRFZFRAN ' /usr/local/bin/python', N prefix & ' /usr/local'. iR[A]f)
FRPRR R MBS AT AN B XX T im)Z2% Makefile ) prefix 4 &
PASTEGIERME Y configure AN ——prefix 4. ZHFFPA sys.prefix & Frit Python
RIS . BAGEAT Unix. BiEES 0N — K5

WRRBCRNAEPy Tnitialize () ZHIREAA, N[0 NULL,
TE 3.10 JRCEM: BUAEWSR EAEPy_Initialize () Z BRI AR [H] NULL,

wchar_t *Py_GetExecPrefix ()
Part of the Stable ABL iR [H] £} X} € % 3 1 A& #t T V- 5 SCH W) exec-prefix, X 52 i & B T
MPy_setProgramName () BENRERIT 4 FRAIFELE ARS8 IR AE 1) — RV ARG Y s 28
BV, MARAEF A FRA ' /usr/local/bin/python', M exec-prefix 4y ' /usr/local' . iR
FAE R i SAEAE . A AN B . XX T i 2 Makefile H1f) exec_prefix
A DA AR L 45 configure 4[] ——exec—prefix 5. iZ{H¥FVA sys.exec_prefix
(4 kit Python FURSEEIT . &AL T Unix,

o UHOBT A B SO (AT AT SCPFRIE S22 ) 2 TR H S A I % exec-prefix
R LRE T prefix. R LT, HRMET 1 GBSO T B4 T the /usr/local/plat T-H
SIS TF 5 B SCFAT E 23T /usr/local,

BTS2, PR —HE MR RIRK A S, PIPrAIE1T Solaris 2.x #1FE R 4EH) Sparc Pl
BANARI-6 , {Hiz4T Solaris 2.x /Y Intel HJLERIE 7 — ¥ , 1Miz4T Linux /Y Intel Hlis e —
MG o M FEEAE R SR AR L BEAA GBS MSCR AP . JF Unix #847E R GEH 00 A
PN 3K IERGE L B 22 S 22 51 FLR TR I prefix Al exec-prefix 2B R, IFRHBEN 257
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FFER )i%?f%ﬁéﬁi%ﬂ@ Python “FA5 A @M TP G 1) (EFHAMSL T B A1 213 i i {4 1 i) Python
&N

RYE B FE WAL & mount B automount &7 DATEF- GRS /usr/local Miik /usr/
local/plat BUNEIXIAIE -G AR LIRS .

WHRBCR N AEPy Initialize () Z BB, 75 NPEHRE NULL,
TE 3.10 JRE NG MAEWSR B AEPy ITnitialize () 2 HiHVE ¥R A NULL,
wchar_t *Py_GetProgramFullPath ()

Part of the Stable ABIL iR 5] Python W] $4 47 CF 1) 58 AR 7 2% X 2 E NIRRT 4/ (L
kPy_SetProgramName () ') JRAEZRIMEHUE R LA LT EAF B AT, R B FELFER
Frog I S WA TR AR EAE . Z[ERFPA sys . executable W4 Fk4L Python LR .
WREANNAEPy Initialize () ZHIBEHA, 75 W[ NULL,

TE 3.10 R SC: MAEWIR EAEPy_Initialize () Z HiAEE AR ] NULL,

wchar_t *Py_GetPath ()
Part of the Stable ABL 3% [A] BRAAFHLE R #5645 X2 IRIEREF 2 F) (i Likry SetProgramName ()
WHE) ARSI AR B RAS Y R B EAFER B — R A T 7 & 12 B AE 20 1) H S B8
Hil. 43 FE4FAE Unix F1 macOS |34 ' : ' Tii#E Windows Ry '; ' R[] E4F SR 1548 n) B S AR08 |
WA AN HAE. 5% sys . path REAEMERERS S SN AR ME KRB L84 & nT AKERE 5 9i1&
W OFf BB FEER B 0) DAAS BB i 18 2R %A%

MR BN AEPy_Tnitialize () Z R, WA NULL,
TE 310 FRE MG SIAEWSREHEPy Tnitialize () Z HiBEE B FHR ] NULL,

void Py_SetPath (const wchar_t¥*)
Part of the Stable ABI since version 3.7. ¥ B ERINIBHIR R KIS WERMEE APy _Tnitialize ()
ZHIBTM, Wpy_cetpath () AL ITEEINME RIRZM 2SN O AR, XM
T A58 A G T A B 67 B B AR 7 R iR A Python FIFE DL . BEARALIEN 2 -6 %8 r)
SYFRAFSE4Y B, AE Unix Fl macOS FJ& ': ' Mi7E Windows FJUJE '; '
KWK FEL sys.executable W NBRFH B (B WPy _CetProgramFullPath ()) i
sys.prefix fll sys.exec_prefix A NH., WRA APy _Initialize () ZJGH FENY
H AR BB
i Py_DecodeLocale () RfRIGTFITH PMEFE]—4 wchar_* F4FE.
RIS RS AE N W, SR 7 v DAETR S5 R R R E
TE 3.8 U BAE sys . executable KT TEREER, WA ST X4 .

const char *Py_GetVersion ()

Part of the Stable ABL 3 [1] Python fEREAR A . X RF oA AN R I 745 5

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

A (BN A L) 2 4TI Python BUAS; T 492 A543 W ) 2 ZERIK
BRAS S o IR 0] FAF R R I WS AE A SOHA . A sys . version BIZHR
fit Python A ]

const char *Py_GetPlatform ()
Part of the Stable ABL & [A] 4 Fi-F-& W -G FR HAF. 78 Unix b, XRDARERSGER “BE 7" MK
REG, /NG IR, B EFRARS S B4, X Solaris 2.x, BFR SunOS 5.x, Z{ERFH
'sunos5', 7E macOS [, ‘B¥ N 'darwin', FE Windows F'EH 'win'. 1R [EFAEFE M
HESHAR AT A AEUCHE . Python AL FIiE I sys . plat form SRPLIH.

const char *Py_GetCopyright ()
Part of the Stable ABL j& [1] 24§ Python HZASHY B J7 AL 456, 5140

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

R A AR R BRSBTS A . Python fRAS WL sys . copyright SREUX
1E.
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const char *Py_GetCompiler ()
Part of the Stable ABL & [1] i T-Zwi% 24 Hi Python AW giiFints &, M iES e, Bilan:

"[GCC 2.7.2.2]"

AR [ A FAF R AR ST B A BB SCHAR . Python fURS R AMAE & sys . version H13k
BUzfe.-

const char *Py_GetBuildInfo ()
Part of the Stable ABL i& 1|45 5245 Python f#RERS L1911 351 5 ke i H ARl g5 5L, flan:

"#67, Aug 1 1997, 22:34:28"

AR [ FAF R [ AT B AR BB SO . Python U W PAM AL i sys . version H13k
LISPAIER

void PySys_ SetArgvEx (int argc, wchar_t **argv, int updatepath)
Part of the Stable ABL R4 arge Fl argv W& sys.argv. XS 5EERETF main () EEIIE
L, DRBIFET 56—, 24 5 1) BT I B A SCARTTTAS /& Python SRR X B 1 W AT S ansRi%
HEBITRIA, W argy S —In] DU E FRFR . AR R ETCERI M6 1E sys . argy, TG
Py _FatalError () XKH EIENES .

2R updatepath %5, CPRECRSE ARAE. Q1R updatepath “RAEZAE, I R BIGE R AR 3 DA T 33
B sys.path:

o WRAE argv [0] FHEA—DIA A, WA BE H RAL R AME] sys . path
OB S

o AEHARNOLT (ALZE, WISk arge 9 0 8 argv [0 RAGMIA L), WAHFAE sys . path
ISR — 2P AR, XA TS BT TAEE % (),

ffiflpy_DecodeLocale () KARMFATHR MGE]—4 wchar_* FELFH

A BUE B T 3T A A LAY B i A Python fERESS B AR AE A 0 {ER updatepath,
HAEEBBIEH sys.path A&, & CVE-2008-5983,

TE3.1.3 ZHIRAS , AR AEAFER A Py Sys_SetArgv () ZJGFah 8 —1 sys.path Jt
£, FlniA:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

3.1.3 B i Re.
void PySys_ SetArgv (int argc, wchar_t **argv)
Part of the Stable ABL W REMH 4 T PySys_SetArgvEx () E | updatepath } 1 [&3E python f##
B R s T -1,
Py _DecodeLocale () FRARGFH AMBE]—A wehar_* F4FH .
TE 3.4 WRE R updateparh (BT -1,

void Py_SetPythonHome (const wchar_t *home)
Part of the Stable ABL ¥ & ZKiA 19 home” H 3¢, 5k 2 Fr i Python JE T AE W B . 155 W
PYTHONHOME [ S ETAF RIS Lo
WS A48 S AR — DA EST R AR, HASTER P I T R EFA2E . Python
R I S A B U P B I 2
ffifflpy_DecodeLocale () FKARMFATEH MFE]—4 wchar_* FEFH

wchar_t *Py_GetPythonHome ()

Part of the Stable ABL & [/] ¥R\ f#)"home”, 542 i Z AN} Py_SetPythonHome () WV Fr s & 11
i, BCEAERE T PYTHONHOME MRS St Ol R I 548 R

MWRECANNAEPy_Initialize () ZHIBEVEA, 750K NULL,
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TE 3.10 fCE M BIAEUSR EFEPy_Tnitialize () Z HI#H HRF R NULL,

9.5 ZENATHLEFRF2IM

Python f# e A2 58 R RAE LA . N T LR 2 AR Python Ry, B T — @R, FrNglobal
interpreter lock MGIL, IR AAERTA EZ A e 247 Python XF4. WIRBLAX 8L, HIfE
H ] B B E R T REAE 2 AR ARy T S B0 BN, 24P SRR R IS R R A 5 | o
SRR fEfe 2 U T — Ui A 2 P

Pk, FRMESR HA SRAISGIL 288 4 BETE Python X4 EIRATH#RAEEE ] Python/C APT %, “hy TR
HRIAT, RS B YIRERE (B sys . setswitchinterval (). BLATEEEE XIS
AE T MUPHL ZER /O $R/EIRENL, PATEHAL Python &A% ] DA N2 AT .

Python fERESR XAE— 44 NPy ThreadState WEHREH AP IR LR L BMICREL . &7 —1
SRR Y B Py ThreadState: B DMElPyThreadState _Get () R3KEL,

9.5.1 \¥ R RAEPER GIL
REBARVEGIL B9 AU BAT AT ] BG4 -

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

O AN PR g I — R R e e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py BEGIN_ALLOW_THREADS 7% ¥ 4T F — A P I B W — A B W 5 & 2 &
Py_END_ALLOW_THREADS 7% 3 XM,

AR R R S A

PyThreadState *_save;

_save = PyEval_sSaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

XKLL B ARSI 4R AR B R R i 1) 24 AT ARSI 5o R BI PR AT AR
S, IAAHE BB BARIBCY BT SHRET (R 55— AT AL BRI BT H O AR
SAEER AR A ) o AR, 2RI I LARRASI, A AR TR £ 2 T SE AR -

TEfR: R ARG VO RBUEREL GIL (1553 LB, (HEAE AT 25957 Python X ¢y Kz ATt
S, HCAnETX A G XA TR AR Y e 40 O R AT AR . 28BSk, AEXT B AT i s
A BRAEIRHE z11ib Al hashlib BRI GIL.
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9.5.2 3k Python GIEMZ 2

i1 %1 1#) Python APL (#lll threading Bibt) BUELARN, & {3 KB DERRLRES M _E I 2
MRS IERA. F2, RLRZN C A=A (Bl A B CMAREE BRI =Jr RaIE) , BT
AFiA GIL WBA X W LARRE LR

URARTR 2N IX LELL AL ] Python A (X 272 LRSS =5 RS AL 11 APT g —B4r ), Rab
W i i B AR S E R A (R i R X L A, KSR GIL, SR i BN ERRRES
BEE, XEEIRA BETT ARG Python/C APL, SEA B BRIG, AR EELALRESSET, B GIL, &
AR RS RIS R

PyGILState Ensure () MlPyGILState Release () BEIZ HEN5EW PR ITA #/E. M C &L
%] Python [y )5 A0

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);

HHEE PyGILState_* M SBRERA —NERMess (fipy_Initialize () H3hEIE) . Python
SCRP RV BN RS (E Py _Newinterpreter () G1#) , HAZFHRA MM Z AR
PyGILState_* API,

9.5.3 FHx fork() By FEEIN

B KL 7 — AT B R EE RS e IHEm X C fork () BT . TEREZHEFF fork ()
ARG, B ADIEREPAT fork 2 J50 A K H fork WILRFEAFAE . XN SR B4 a] kb #1485 PA B2 CPython )
BATH T BIAEARIR S E & SR MR .

The fact that only the “current” thread remains means any locks held by other threads will never be released. Python
solves this for os . fork () by acquiring the locks it uses internally before the fork, and releasing them afterwards.
In addition, it resets any lock-objects in the child. When extending or embedding Python, there is no way to inform
Python of additional (non-Python) locks that need to be acquired before or reset after a fork. OS facilities such
as pthread_atfork () would need to be used to accomplish the same thing. Additionally, when extending
or embedding Python, calling fork () directly rather than through os. fork () (and returning to or calling into
Python) may result in a deadlock by one of Python’s internal locks being held by a thread that is defunct after the
fork. PyOS _AfterFork_Child () tries to reset the necessary locks, but is not always able to.

JT A A 2 R K 45 R G — SR St Bk 35 CPython (132 4T B ARSI % 335 L, os. fork () #l
TXFMN. XEWERELMHE T YRR it G HAthpyThreadstate X 4 DA K B f1 He
HipyInterpreterState X4, HTik— &AM main” A4 % BUERIRTER, fork () B 24 H7E % i
BRI main” ZEFE TR A, T CPython 4 JRiz A THY S Wt R AE R R FE PP LR L) . HAA Y exec () K
i J5 37 RIS E FH 15 Ol fE— 1 91 b
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9.5.4 E API

XLRAEGE C 4 AU e A Python RIS f5c i ) JE 2R R 0
type PyInterpreterState

Part of the Limited API (as an opaque struct). ZEIREHRBLNEELENTLZNRES. BTH—
RELR 1) R AR S S HAR T B DA K A — BB Py 5 H o RSSO S A F L .

AR T A AR R A A A I SATAR Y, (BRI  NAF . FTTF RSO T 4745
BRob. iR Bl 2 Se 3t s, TR BN TR -

type PyThreadState
Part 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 AN PATALATHAER 57 H R 2L

A& Python 3.6 X HZHIIRA T, BUpRAUSTE GIL AFAERMEEE

T 3.9 BN MR B PATIE R4

TE 3.7 JUCHE R R B Ef Py_Tnitialize () WM, WIIRILFHEHBETHAME.
TE 3.2 R R E A EPy_Tnitialize () ZHITH.

Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
Part of the Stable ABL {1 PyEval TnitThreads () CLZBEH MR EIEZ(E., MR EAE
A GIL (IO A, P n] 9k F Rl e B e Fas A T X APT iy A o

TE 3.7 WUE M BFEGIL - Py_Initialize () EWITEL.
Deprecated since version 3.9, will be removed in version 3.11.

PyThreadState *PyEval_SaveThread ()
Part of the Stable ABL Rl 4 iR 8 (W AR O A8 IR AR S E BN NULL, 3R B2 B 4
RS R NULL), QisREE ) a, WY HiRE A 2 R & .

void PyEval_RestoreThread (PyThreadState *tstate)

Part of the Stable ABL R4 JryffREAR 8 (AR 2 A7) FRRF AR BN 1state, BN NULL,
WRPIE e ONE, WY BTLRARL I B AR , 15 WRF A A SR

i 28470 IEFE f ZAL B AN 2R R R B R SR A g% 2B, BIZRARAS /2 i Python €1
Mo ARATAFEW I IL R B I ] _Py_IsFinalizing() B sys.is_finalizing() Rf#
RS AT IBAL T e B AT R DA G AN WA B R 2R 25

PyThreadState *PyThreadState_Get ()
Part of the Stable ABL & [0 4 AR . 4R BL R A - 7R AP N NULL I, 3XHF
K — B bz G R TCAUG A2 A5 2 NULL).

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)
Part of the Stable ABL Y Fii KADIRET h1 24 tstate (A EN NULL) 43 A RARIRES . R fl i
BB HARBIREIL

Y R B AR A ARG, T BN RERR iR

PyGILState_STATE PyGILState_Ensure ()
Part of the Stable ABL Hfi £ 24 Hi 2k F2 C #E 5 47 ] H Python C API fij /N % Python Y 4% J) fif F¢
ar Bl 2 peR S . R RIS S PyGTLState _Release () WYR I AH DL HC K AT DAE
LR R EEEZ R, —Bokul, HELRREMKE 3 Release() 2 i 1R A 5L AT PA
FEPyYGILState Ensure () MIPyGILState Release () 82 |86 F HAth 5 24 4H X 1) API,
Hiln, W PAIE#(SE Py _BEGIN _ALLOW_THREADS MIPy_END_ALLOW_THREADS 7%,
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RIME SR — A2 PyGILState Ensure () #H I AYLEDRSAAE “a457, I gL i®
%PyGILState Release () PAWi{R Python AL THHIFLIRAS . BARFLVFIBINTRM , (FIXLLATHN T At B

W= [RXPyGILState _Ensure () B M HARLIRAFHXI PyGILState_Release ()
A8 FE B AT

MERBOR I, Y TERRRF A GIL HAEUS IR AL AL Python fUR . $hAT R IMCHRF- S BB am i 1% .

TEM: 24217 IETE I AU RS R AR R JH DL B BSR4 5% 2, B AR AN 2 H Python A1 7
Mo VRA]DAFEVE PR Bifli ] _Py_IsFinalizing () B{ sys.is_finalizing() RH#
TR R R ID AT B A R v DAIRE S AN I LR 4 45

void PyGILState_Release (PyGILState_STATE)
Part of the Stable ABL B¢ B SR AE AT ¥ . FEBLIA ] 2 )5, Python AYARZS -5 HAEXTHH
WPyGILState Ensure () WHZEIH—F ((H 85 HCRSX T A 7 kUl /2 R Eni, Xt
GILState API fy{fi it 2 fitk) .

XPyGILstate Ensure () WERE A DA ST R —LFE I X PyGILState Release () By
Vi AHPCRL o

PyThreadState *PyGILState_GetThisThreadState ()
Part of the Stable ABL FREUM R AEAY L BT R BRS04 i 26 fe [ 350 1 A i GILState APT Jijm]
PAIR[F] NULL, 3R FEREL S X NRERRE, B RATE REE DT B ah 220
AW XEZE—NBIAZ W RS

int PyGILState_Check ()
QAR Y HI AR A GIL Wz (] 1 AR E] 0. k£ T PARGE R MAEATZRFER A . R A 24 E 1Y Python
LIRS C WG H 24 HIHA GIL B E A 2kl 1, X FZE—MHBIAZ Wk £, 51 aHE =]
W B F SCE N A LR A P R A AL, 245058 GIL B8 i aT DA SRV SR T U= A
SEFE AR O PR AR F AT R .
3.4 HHTE.

PATR B Z2 45050 ) Bl 3 3 N A 2 4055 T TE Python PR & A (0 Hp A B 7 9 I ¥

Py BEGIN ALLOW_THREADS
Part of the Stable ABL It % & ¥ J& & { PyThreadState *_save; _save =
PyEval_SaveThread();. W E B E B & — M H LS B LA 5 )F@E
[f)Py_END_ALLOW_THREADS JVCHL. A KU HE— 112 [ L.

Py END_ALLOW_THREADS

Part of the Stable ABL. LY &5 PyEval_RestoreThread (_save); }. WEEBHE—HHE
5 B S Z HifPy_BEGIN_ALLOW_THREADS JVERt. #§ZF ECAE—1HE Itz .

Py_BLOCK_THREADS

Part of the Stable ABL X4 &} PyEval_RestoreThread (_save) ;: BN T A XHHTE
SJPy_END_ALLOW_THREADS,

Py_UNBLOCK_THREADS

Part of the Stable ABL. XY &l _save = PyEval_SaveThread () ;: BEM T A IR
SMA R Py _BEGIN_ALLOW_THREADS,
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9.5.5 K24 API

AN R BRI AIAEPy_Tnitialize () Z ISR
TE 3.7 WHEM: Py _Initialize () BAESHIIRILGIL.,
PylInterpreterState *PyInterpreterState_New ()

Part of the Stable ABL Q# — RSN G . ATRERA RS, (HaRA wEF
FACKT 1L R R U RT BE A

5| K— RS E HiTEEF cpython.PyInterpreterState_New,

void PyInterpreterState_Clear (PylnterpreterState *interp)

Part of the Stable ABL B R REARIR SN P (5 B .. WIREA 2 Rl Rgs il
5| E—RNESEN FHiT2E cpython.PyInterpreterState_Clear,

void PyInterpreterState_Delete (PylnterpreterState *interp)

Part of the Stable ABL HiSfRREARIRAX G . ATFERA SRS MRSPIR S LU H 2 1l
XtPyInterpreterState Clear () IR REE.

PyThreadState *PyThreadState_New ( PylnterpreterState *interp)
Part of the Stable ABL Q)& T~ 45 & R AT R RARRER R . BRI T2 /R, H
WARFFEFIS R B, ] PALR S

void PyThreadState_Clear (PyThreadState *tstate)
Part of the Stable ABL B LFRRSXZ T IrGHE . UHRA 2RSS

TF 3.9 BCE M IR B ES M PyThreadState.on_delete [H[if. fEZEIRASH, MEEER
KHEFEPyThreadState Delete () HH.

void PyThreadState_Delete (PyThreadState *tstate)
Part of the Stable ABL £ B RFRR SN F . A TEFFA 2 RMBERY. KPR Z /i
XfPyThreadState_Clear () WTHHREE.

void PyThreadState_DeleteCurrent (void)
B AR ST R e R R 8. HPyThreadState Delete () Kb, ATGEHFFH 4N
fERER . AR RME M Z AN Py ThreadState_Clear () PHREE.

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3HL Python ZEFRIRTES tstate B4 HTM .

iR [B]—Astrong reference WA M HTHATIIWINR [E] NULL,
BiESWPyEval_GetFrame ().

tstate WrHIANA NULL.,

3.9 B fE

uint64_t PyThreadState_GetID (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Bl Python ZEFRIRZS sstate ) ME— LR FDIRSIRIRAT

tstate WS NULL,
3.9 ¥ sk

PyInterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3%H{ Python £ FRAIRES tstate Fof B I FERERS -

tstate WhHIANA NULL.,
3.9 FrhixYihe

PylInterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. 3R B4 RIS o

TS 47 4524 B Python £ FLIRTS s A 7 A6 24 A0 RE 28 MG 22 B Ap A A5 5. B JEARIR
NULL,
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i b 23851 GIL,
3.9 B RE.

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)

Part of the Stable ABI since version 3.7. iR |a| RS ME— ID, AN PATIIHE P & A AT AT B35 D) 3%
[\ -1 BRI

A JH s 251 GIL,
3.7 B fE

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

Part of the Stable ABI since version 3.8. iR [Hl— N EAEfRRER & IR AR T8 . Q2R R IGR 7] NULL
WA ATART S 3 05 | A HLR 7 B 4 5 iR & SR F LA AN AT H .

XAEPyModule_GetState () WA, IRRAIN N ERIFHBREDS L RICIREHEE
3.8 B e

typedef PyObject *(*_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame, int

throwflag)
TPTA R £ 2 1Y
throwflag TEZ: X A AR throw () kA - WAEZE, WIALBE Y FI 75 .
TE 3.9 WU R BOAE AT B2 32— tstate TE5:

_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
AR I A BRI -
%25 PEP 523 “Adding a frame evaluation API to CPython”,

3.9 Frihhe
void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunc-
tion eval_frame)
BCELMOTAl R 4L
152 )i PEP 523 “Adding a frame evaluation API to CPython”
3.9 Friw ke

PyObject *PyThreadState_GetDict ()
:;EHEL 8931 H . Part of the Stable ABL J& [ —>" ] DATEH P AE R4 AR SR RESAE B 7
Po BRI 2 B — DA BB ORAEZ T B P AR AOIR S . TR AT I AY 24 BT ARSI
%éﬂggbﬁﬁ TSR IR BGR [0] NULL, USRS AT S 45 | A HLR O 7 24 (B AT AT A
HY EANBN o

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
Part of the Stable ABIL. Asynchronously raise an exception in a thread. The id argument is the thread id of
the target thread; exc is the exception object to be raised. This function does not steal any references to exc.
To prevent naive misuse, you must write your own C extension to call this. Must be called with the GIL held.
Returns the number of thread states modified; this is normally one, but will be zero if the thread id isn’t found.
If exc is NULL, the pending exception (if any) for the thread is cleared. This raises no exceptions.

e 3.7 B id TES2EBE M long 28 unsigned long.,
void PyEval_AcquireThread (PyThreadState *tstate)

Part of the Stable ABL R4 Ry ffRe SR U5 214 AT AR BN sstate, BN NULL, B AHE
P2 e E . WX C R, W& KA S .

TR BT AR S A AR A RV I s B A 252 2R, BRI AR )& i Python A1)
. PRETAXER A R E 2 giffi /] _Py_IsFinalizing () 8{ sys.is_finalizing() Zf#
BRI IRAL T i AA A AR DARE S A DA T R 4
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IE 3.8 MREH: B % ¥ #f N 5PyEval_RestoreThread(), Py _END_ALLOW_THREADS ()
MpPyGILState Ensure () PRIF—3, WIRFEARRERS IEAE S ZAVEIE N 25 A 55 4 i

PyEval_RestoreThread () j2— MR I (RIELRAR M ARWILGRIL) 52 MR %L

void PyEval_ReleaseThread (PyThreadState *tstate)
Part of the Stable ABL 4 i FRIR A &4 NULL R 2 R Reas ol . 78 sl s 2 98l
I B i 4 I AR IR o 1state ZHQUIUR R NULL, S5 TR & B 26 R R4
LFERAS - WARAE, M — Bz,

PyEval_SaveThread () /&—MAEZLAT K (RIELEEMARAIIGL) T rZ0 Rk,

void PyEval_AcquireLock ()
Part of the Stable ABL FRELA JRiffp el PIOAAFE N Z BT I, W zE&BCEMA8, W
2B
32 WG R Br: BRI BN & T Y al L R A&, i Ul PyEval_RestoreThread ()
B{PyEval_AcquireThread().

TEMR: 240217 IEFE S AU RS AR R JH DL sR BSR4 % 2R, BV AN 2 H Python 1] 7
W o HRBTATER R B2 mifdi ] _Py_IsFinalizing() B{ sys.is_finalizing () FRI&E
R R IR A T e A At B rh DABE S AN DB 48 45

IE 3.8 MREH: B ¥ ¥ #H N H5PyEval _RestoreThread(), Py _END_ALLOW_THREADS ()
MpyGILState Ensure () PRIF—3, WIRFEMBRERS IEAE S ZAVEIE N 2 A 55 4 i A

void PyEval_ReleaseLock ()
Part of the Stable ABL B4 JmReas . LA Z miC 9Bl

32 G B B Bt BN & R Y AT LR RS, W M PyEval_saveThread ()
BiPyEval_ReleaseThread().

9.6 FREREEZH

BMAERZ BRI, ARHESH S A A Epl) Python fR ey, (HELEI7 SR 2ARAE ] — bR L % 7]
— AP OIEZ DML RS . TR IRBE SR X — K.

R R BRI TR A R S — MRERS . IR R — R UE— i) Python RFERE. &
TRRBRI . IR ELA R o e N B AL . 0 S S8 T A
FIF ELBRE RIEFTI A (LR SRS . Py Tnterpreterstate Main () BEHHER 1M
LR 355 -

WA LAME Py ThreadState _Swap () eRECE TR Z RIUEAT U0 o AR AT DA I 1) R 80K 6 2 1

BEA:

PyThreadState *Py_NewInterpreter ()
Part of the Stable ABL Frgt— 1R ds. X2 —1 ULP) 58 &M B Python A HATIAEL .
FEVER, B0 TR 20 S ARHIO R . ML IR, OIFEAE builtins,
__main__ fll sys . EMNEBIHE (sys.modules) MBI RIEKIE (sys.path) 2 FE &
B BRI A sys.argy A8h . EREAFHIRIE VO Ji XS sys.stdin, sys.stdout F
sys . stderr (R IiX LA GARHE 1] AR IR 14 IS 2 SCUHERTT) -

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 AN I e (1) MR [
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o W 2 B B IR AL B, il PyModule FromDefAndSpec (), 5 A EREAR G
IR BT R . R C 2 PS4 528 B REAEIX U G 2 [ L =2

o XTI BRI, BilinPyModule Create (), M4FEY B EH K FAR, &
FRROE IR IE, SR HBER A 4 GR) #5001, R — 3 B — A (7) RS
AIE, SR DB RIS DI N2 Y init sRECR BRI, PR T
PP RR R A2 (7) RS AT 3L, X AT BE S B Z AMIAT N (2 0L F SCHY Bugs and

caveats)

HHEXAR TPy _FinalizeEx () flPy_Initialize () B THHIIAILIERRES S
Ja AV R R ARG XFIREN, ¥R initmodule L 2RI . 52
M B fe—FE, XEWE A C 2P AESHI4 R7AR B REAE X it > A L5,

void Py_EndInterpreter (PyThreadState *tstate)
Part of the Stable ABIL Destroy the (sub-)interpreter represented by the given thread state. The given thread
state must be the current thread state. See the discussion of thread states below. When the call returns, the
current thread state is NULL. All thread states associated with this interpreter are destroyed. (The global inter-
preter 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.

9.6.1 $HiRFIE S

HI T TS (DA S T RERS) A2 R — N UERR M AL 7, B2 1R A R B ARSI AR 5 58 — 28 Bk IL
B RZ A SRR os . close () IWEATATAE (EREEE ) g eqi]% BITIFe S BT 1)
fpRees < RIS 2y Ry o, Y T RETCIA IR TAF; RGN SR Bol i fh sl () 4 Jads it
;E%ﬁmﬂ: om%E%/l\?ﬁﬁ%%% ORI X G ATRERRAEN 55— (7) MEREAR Y i 42 25 18] s SRy LR
24 AT AEHILEE O

7 244 B T e R 2 [BIIL S P e SRR ik SEBIE S, B A X R A TR
ABRVENTRE S LA TR MBI (F) MRS 7 . [RIREEE ) — p5 2 B 24 3t O L 52 e iR
EIVENEOPOE N

RN — SRt IBE S PyGILstate * APL &5 & (1 @R by, [ hixLe APT £ & Python
KRS HBNERE WL L BAFAE B KR, TR AT TixX —fBoE . i EBUR
RNEAE—NH A VLB PyGILState _Ensure () flIPyGILState_Release () V8 Z BV TR .
BeAh, X 2L APL A SR 14 M IE Python B2 i 262 1H FH] Python fCAS AP % (W1 ctypes) M H TR
R IR AT RE 2> 2R )

9.7 Fi@H

PRAL T — o] AR L AR SR S A AN IR o 33k SEE AR R T B AR A S H R SR TE A

int Py_ AddPendingCall (int (*func)) void*
, void *arg Part of the Stable ABL “Rf— R AM F MRS AL B9 TH R 55 o i, Kfaz [|]
0 HKF func IMAERE LA SRS o RIGHT, FFaR[E] -1 (HA SR EATAT T

MIEHIMABIN)S , func XF AP SEL arg W MREARAETIA . X T IE#I247#) Python fUY
KULERF P TR, AEEE R I 2L AR A 25

o f\iTFbytecode AR T ;
o EERFRFA global interpreter lock (R It func W] DA A 58814 C API),

func WLIFAEIRINIIR ] 0, BAERMIN R -1 HBE N REEA. func AP IS A
Fro— A lm, (BSR4 R R 2 B RO & 3 T T A D e 2R

BERR BB T AN 2 AT, AT 24 R REas Bl

ST RS R R 8, R D255 GIL. B0, eREL func W RE U HES B AR I MR A 5K
ViR
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M X MUZHRE, RAEIEERRTE O T A M. ANREERIIE func 2 RPR A . i
FLRBICTHATHEAN RGN, func FASTERGR AR 2 Bige i o SR E6EE AEA M
1E7 C ZAE)H A Python fCRS . VEREAR, W PyGILStateAPI

TE 3.9 MU USRI R B T AR AR rP R T, D BRER funce SFRCEHITE TIARESR R, A2
1R PR . BUERS TSR A ST 51 3.

3.1 B fE.

9.8 S HTFOERER

Python f#REAR A I PERE AT AIA T BR B T HARE T — B8RRGSR . ENTT O TERE M. 14
A E R T

XA C e 1 ARV B Z0 A olCER B ARG J6E 5 6 1] Python J2= 25 1) T8 X S R I ITEY , B REE AT C
PR o B TR AEA B AL XA DR VR R N AR LA IR B R R, L v R 2 o A
HH AR FLE S Z A ) Python 22 B R R K0 A5 1 SRR 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:

what #J{& arg g X

PyTrace_CALL ,'é\zEE'Py_None.

PyTrace_EXCEPTION sys.exc_info () IREPREELS.

PyTrace_LINE ,‘é\%Py_None.

PyTrace RETURN RIS E, B AR B S B0 R B] NULL,
PyTrace_C_CALL IEAEYE FH RO 42

PyTrace_C_EXCEPTION | iF7EVaH BREOTE.

PyTrace_C_RETURN TEAEVE PR BN 52

PyTrace_OPCODE Py None.

int PyTrace_CALL
20— R BT VR FTR T ey, B0 — A AR N S L 45 Pyt race func %L
() what JTEZME . 3 VE B BTN AR s ek AR 15 AU 1 1 8 DU et 2 PR AH R B i b
] Python “F 5 il 5 12 il A .

int PyTrace_EXCEPTION
M EG | KL S Pyt race func BN what TEZ0MH . (EATRGEALAT 751 2 SRR
what WIECE T R B, TR SR %R R S E A B PAT RO . XA BOR & 24
4% 3 2 Python FR ST, AR T %) 1o ] R 50 Bl 57 05 A% 480 [l 2 it HUR R ER R A S 4
WeEX e PR TR A TR L EA T,

int PyTrace_LINE
The value passed as the what parameter to a Pyt 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
B—A A RIRR B NE 5 Pyt race func B what TEZHIME.

int PyTrace_C_CALL
B—A C BRI L 45 Pyt race func BEH) what TESHY{H.
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int PyTrace_C_EXCEPTION
B—A> C REG| KL Py _trace func BN what TEZ1{H.

int PyTrace_C_RETURN
B—A C REORIIN £ 45 Pyt race func B what TEZ1E.

int PyTrace_OPCODE
The value for the what parameter to Py_tracefunc functions (but not profiling functions) when a new
opcode is about to be executed. This event is not emitted by default: it must be explicitly requested by setting
f_trace_opcodes to I on the frame.

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)
Set the profiler function to func. The obj parameter is passed to the function as its first parameter, and may
be any Python object, or NULL. If the profile function needs to maintain state, using a different value for obj
for each thread provides a convenient and thread-safe place to store it. The profile function is called for all
monitored events except PyTrace_LINE PyTrace_OPCODE and PyTrace_EXCEPTION.

P 7 A GIL.

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)
Set the tracing function to func. This is similar to PyEval_ SetProfile (), except the tracing function
does receive line-number events and per-opcode events, but does not receive any event related to C func-
tion objects being called. Any trace function registered using PyEval_SetTrace () will not receive
PyTrace_C_CALL, PyTrace_C_EXCEPTION or PyTrace_C_RETURN as a value for the what pa-
rameter.

JA O AR GIL o

9.9 BRI IBIZH

XL R B P R TR

PyInterpreterState *PyInterpreterState_Head ()

RERAREAR IR SR Gk ] 31 fhy Ay IR R AL SR ATk o

Pylnterpi eterState *PyInterpreterState_Main ()

1R[] ERREAR SN R

PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)

M ARSI R AL 512K ik 8] interp 2 J5 R — 3

PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)

TE H1 S AFRERS interp A0 RIRAYZARALN ) 5 PR B 51755 — Py Threadstate XTGTRE

PyThreadState *PyThreadState_Next (PyThreadState *tstate)

M ET[A—APyInterpreterstate JRILADIRER QA F F R 0] tstate 2 J5H) T —
T,

9.10 ZIERMFMEZH

Python f R P2 (B AT R ARAHAEAif (TLS) BIRZ R SCRE, X NEMJRAE TLS SEBLE T T8 % DA S
Python |2 %% ) L FEA 77 6% API (threading.local)., CPython [ C J24% API 5 pthreads #1 Windows
JIrE it E/J*U\ 87— AR BN SR ORI A I — A void* {H.

L4iE X SepR A RRERA GIL; BSR4 S aimLEl .
W7 Python. h I ANMUHE TLS APL A, RF5 Z4L$E pythread. h R fii F & FE AR HUAT % -
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fifE: XL APT R ECAIAN 0 void* MMEALBE AP B, ARAR 2 O BCRREICE ], W2k void»
{HALYS A PyObject*, XERRBIA LT EANTHATT TR

9.10.1 & ZEEE(i% (TSS) API

31\ TSSAPI J& 7 T HtAt CPython R4k BLA TLS APL (. % APL I —ANH2EB Py _tss_t M
A int RFORERH

3.7 B HE.

S

”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t
EIRE PR LR AR, HoE SOTREMOH T T )2/ TLS S23i, IF HEA — Do Evih
REW AL B RGP AR A .
YR E X Py_LIMITED_APL I, SL¥FH Py_tss_NEEDS_INIT $AT RIS L

Py_tss_NEEDS_INIT
XA NPy _tss_t AARRHIIRILES . EERXAZEASHPY_LIMITED_APL K58 L.

HESE

Py_tss_t WE&SHEL, FEMRPy_LIMITED_API 43354 REBLH R wh ), FEik Sepil iy T e 1Y
) S PAE Zh i3 o) AN 335 BH 1 B B A AT BB A A0
Py_tss_t *PyThread_tss_alloc ()

Part of the Stable ABI since version 3.7. iRl — N5 Py _tss_NEEDS INIT FIEEAHIE R IRTSAH
RIS 24 A7 BO 2R KR ) 5] NULL.

void PyThread_tss_free (Py_tss_t *key)
Part of the Stable ABI since version 3.7. 7L IRl Py Thread_tss_delete () PARAFATATAE e BE )
LR RO R SR Py Thread_tss_alloc () i BLMI4 €W key. QIR key
ZHCk NULL W3R T A4

{Eff: A freed key becomes a dangling pointer. You should reset the key to NULL.

Kk

X BRI TE S key ANA] A NULL, FfH., WRLEM Py _tss_ t b K#PyThread tss_create () ¥
ey Thread tss_set () flPyThread tss_get () MAT AR RARE LI,

int PyThread_tss_is_created (Py_1ss_t *key)
Part of the Stable ABI since version 3.7. U %5 %€ WPy _tss_t B 1@ 1f has been initialized by
PyThread_tss_create () $AIIRANER Bl —A A,

int PyThread_tss_create (Py_tss_t *key)
Part of the Stable ABI since version 3.7. 4N INHIIEAL—A> TSS GNP R EIZ(H . U1 key ZEUFTE 1)
PHEARYEPy_tss_NEEDS_INIT FIMGACI AT A @ AR e o MR ECPTAEAH [ ) 4 BB A A --
TEC IR A E S8 _E I H & A A T AR AT AR S RISk ]

void PyThread_tss_delete (Py_1ss_t *key)
Part of the Stable ABI since version 3.7. 4§58 —A~ TSS & DAEAE A &8 h i o 5 iz 8 AH X (e, It
FHZ BRI RS UC RO . ST Al Py Thread tss_create () FRHRBEW)
Ik PR DAYE [A]— Nk S A - (B — > e Bt U8 R 2 To Rl
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int PyThread_tss_set (Py_tss_t *key, void *value)
Part of the Stable ABI since version 3.7. 33 [l Z{H K TR BIE—1A void* (H-5 Y HIFE 11 TSS 4
ARG . REALARIA — R void* [HRYMAL L.

void *PyThread_tss_get (Py_1ss_t *key)
Part of the Stable ABI since version 3.7. iR [F] 24 FiZefEH1 5 —> TSS H#AH B void> {H. ISR 24H]
AR A 5 1% AR SRR (A 3R Bl NULL.

9.10.2 XU 7E(E (TLS) API

3.7 WG EER: 1 APL B4 2542 & /% 756t (TSS) APL BT,

A XA APLUARAS SCRE R TLS R AL AR int MIE 7T NV 5 o AR
b, PyThread create_key () FArRIREI—RMCRE, T HHAL TLS sATEXFER)F- & L HAR
TeRL

o T B RN R FRA MR, S AR AR T LR APL

int PyThread_create_key ()
Part of the Stable ABI.

void PyThread_delete_key (int key)
Part of the Stable ABIL.

int PyThread_set_key_value (int key, void *value)
Part of the Stable ABI.

void *PyThread_get_key_ value (int key)
Part of the Stable ABL

void PyThread_delete_key_ value (int key)
Part of the Stable ABI.

void PyThread_ReInitTLS ()
Part of the Stable ABL

9.10. EFMEMZF 177



The Python/C API, %7 3.10.18

178 Chapter 9. #Jia{t, RLZ{tLF%RE



cHaPTER 10

Python #I3&{LEL &

3.8 HR I E.

Python 1] DA ffi Py InitializeFromConfig() MPyConfig %5 ¥ 1K 3k %) #h tk. & 7] DA i
Py PreInitialize () MIPyPreConfiqg MR IE4

A PRI 5 5

FrZ 4T T HCE Python.

* Python T 3 W FAIHE—ANE il Y Python, HAT N5 # KL Python Sl B4, PRI R A6y <

o I e . TR T Python A IR FATRF. 4% Python 5 RLRIEIFA. (N, IFEUASRHFHE

20, LC_CTYPE i 7 KIS E AR5 AL T HAR S MHE TS b s
Py_RunMain () pREC B K45 € il Python F2) .
2 W.iInitialization, Finalization, and Threads.

B YL

PEP 587 "Python 454 ALE.

10.1 ;=61

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.

Implicitly preinitialize Python (in isolated mode) .

status = PyConfig_SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception (status)) {
goto exception;

}

*/

(T oUgkEE)

179



https://www.python.org/dev/peps/pep-0587

The Python/C API, %7 3.10.18

(£ L£50)

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* AP HIF 3.

WA length R AEFZAE, W items WA R NULL H H A FAFHR 050K ) NULL.,

Jiik

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
¥ item FRINE list

Python 75U AT f A DA TSR 388 11 b 4
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t

*item)
¥ item A B list 1) index L& _F.
IS index KFET list WKJE, WX item YSINE] list
index must be greater than or equal to 0.
Python WAZ5 5 T 4 A LASSE ] FHY L PR
GER R B
Py_ssize_t 1length
List K J&F,
wchar_t **items

PRI .
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10.3 PyStatus

type PyStatus

FAAERIIR R BCIRAS Bl B IR EGR IS5 A
XEFHER, B DA A IR C R A K
git AT B

int exitcode

B, L4 exit () IISEL
const char *err_msg
HiRER
const char *func
T LRI BB A PR, FTRACH NULL,
BIELIR S R £

PyStatus PyStatus_Ok (void)
T o

PyStatus PyStatus_Error (const char *err_msg)

H R BRI IR A R
err_msg /NT] 2 NULL.,
PyStatus PyStatus_NoMemory (void)

WA EERI (AR ) -

PyStatus PyStatus_Exit (int exitcode)

PAFEE IR H AUIR H Python,
AL PHUAR 251 R A

int PyStatus_Exception (PyStatus status)

j(lu\j]%&%l_ﬂfl%tlj? ﬁuj‘j/\ﬁ7 m”ﬁﬁ

Py _ExitStatusException().

int PyStatus_IsError (PyStatus status)

gh AR L ?
int PyStatus_IsExit (PyStatus status)

R EMIRE?

void Py_ExitStatusException (PyStatus status)
ZID% status Je— B H IS NJEH exit (exitcode)

W g Ak B B a0 g

o MR status j&— 5 DRAS W] EVES 1R

HHEE—EEE B HEN. WITE PyStatus_Exceptlon(status jyﬂlig{ﬁlﬁj‘

ﬁh?}}iﬂ Mo

A AEER, Python R % & PyStatus. func 7%, ARSI EREIN 2K func # NULL,

il

PyStatus alloc(void **ptr, size_t size)

{

}

*ptr = PyMem_ RawMalloc (size);
if (*ptr == NULL) {

return PyStatus_NoMemory () ;
}
return PyStatus_Ok();

int main(int argc, char **argv)

Q)

10.3. PyStatus
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void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

}

PyMem_Free (ptr);
return 0;

10.4 PyPreConfig

type PyPreConfig
HF 161k Python FEEHAIA

TG AL TG e B R

void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
WL Python B & KA IR SERLE -

void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)
SERURIEESY R A7 S V1L Y I

ER IR B
int allocator
Python 7743 Bl 44 Fi:

PYMEM_ALLOCATOR_NOT_SET (0): AP AF IFEA LS (i FHERIN) -
PYMEM_ALLOCATOR_DEFAULT (1): ZhikH A5 Fe 22,
PYMEM_ALLOCATOR_DEBUG (2): ZiAN 4B % ity A X 4T .
PYMEM_ALLOCATOR_MALLOC (3): ffif] C FF malloc () »
PYMEM_ALLOCATOR_MALLOC_DEBUG (4): #&H{#i ]l malloc () P24 F.
PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 1 % %t % .

PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 1 %45-Be 52 MR % 4T .

A% Python 2 {# H —-without-pymalloc #47H & N PYMEM_ALLOCATOR_PYMALLOC
Hl PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥ A#f 7 #f.

Z: I, Memory Management.

BRiAHE: PYMEM_ALLOCATOR_NOT_SET.,

int configure_locale

Ff LC_CTYPE & 5 K% b Pt i 5 XK.

If equals to 0, set coerce_c_localeand coerce_c_locale_warn members to 0.

% llocale encoding .

BRINMH: 7 Python BLELHh 1, FERAEMCE HH 0.

int coerce_c_1locale
If equals to 2, coerce the C locale.

If equals to 1, read the LC_CTYPE locale to decide if it should be coerced.

Z: Il locale encoding ,

BRINME: 7 Python FCEH R -1, TERRERCE H N 0.
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int coerce_c_locale_warn

AR, WISAE C 157 AR i A A H i
BRINME: 7E Python FCE 8 -1, FERREECEH N 0.

int dev_mode
If non-zero, enables the Python Development Mode: see PyConfig.dev_mode.

RRIAE: 7£ Python #E3(rhoy -1, FEfR Bl 0.

int isolated
faEi: Sl PyConfig.isolated,

FRINME: 7 Python Xy 0, FEREEIRIH 1.
int legacy_windows_fs_encoding
L UpSE(EIER
e WHEPyPreConfig.utf8 mode N 0,
e WHPyConfig.filesystem_encoding j{l "mbcs",
o WHEPyConfig.filesystem errors A "replace™".
WK H PYTHONLEGACYWINDOWSFSENCODING YR AN B fH
{YAE Windows ], #ifdef MS_WINDOWS %] # ] T Windows % @I UHS
BRAMA: 0.

int parse_argv
WHEZE(E , Py_PrelnitializeFromArgs () flPy_PrelInitializeFromBytesArgs ()
P A5 H A Python AT AT S BN AHIE 7 ST H: argv 240 20, 47540

BRIME: 7E Python FLE o 1, TERRBIFECE R 0,

int use_environment
ffi [} HRIEASRE? 2 PyConfig. use_environment.,

BRINME: 7 Python BLE 2k 1 MIAER BHCE H N 0.

int ut £8_mode
AR, WS Python UTF-8 45X,

Set by the —X ut £8 command line option and the PYTHONUTEF 8 environment variable.

BRINME: 7 Python BLEL 2y -1 MIAER EHCE H N 0.

10.5 {E PyPreConfig fi#)i&4t Python

Python Y FIHI 4R 1L

o %8 Python N7 AiLgs (PyPreConfig.allocator)

o BL# LC_CTYPE if5 5 X1 (locale encoding)

o 1 H Python UTF-8 iz, (PyPreConfig.ut f8_mode)
MHIR TR E (PyPreConfig KA fR#77E _PyRuntime.preconfig H1,
M T w464 Python Y p& 4 :

PyStatus Py_PrelInitialize (const PyPreConfig *preconfig)
TRk preconfig FHC & K 7 #] 464L Python.

preconfig ANB] A NULL,
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PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char
*const *argv)

45 preconfig L& K Fii¥] 46 4k Python,
U2 preconfig Wparse_argv HAEBMEINEHT argy frHATSHL (FA7H) .
preconfig ANA] Shj NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t *const
*argv)

Tk preconfig THL R i 47 1L Python,
W preconfig (i parse_argv NAEF(EMMENT argy GATTSE (FEFIFHE)
preconfig ANT] > NULL,

P TR PyStatus_Exception () il Py_ExitStatusException () A FEY (iR
BH).

XTF Python it # (PyPreConfig_InitPythonConfig()), A% Python &M1&y, R
2AEWRI IR Python BHB AL G 24T S8, BN BN SX gibig NG mEtE L m. i, -x
ut £8 Ay 17T 5 ] Python UTF-8 1K,

PyMem_SetAllocator () ®] Py _PrelInitialize() 2 J§. Py_InitializeFromConfig/()
Z OB O LA R R E LB WA B 4. W RPyPreConfig.allocator % A
PYMEM_ALLOCATOR_NOT_SET W|R[¥EPy _PrelInitialize () Z B -

% PyMem RawMalloc () IX#EH] Python PN 7F4) i B A BEXE Python TR 4Gk 2 BifE ., M B2 H
malloc () fl free () MIEA L R4 . Py _DecodeLocale () ANAELE Python Fi#I A4 wi#kiE 1

{2 90 42 A K S5 AT Python UTF-8 A5G 31

PyStatus status;
PyPreConfig preconfig;
PyPreConfig InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

I3

/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig
& T RE T BCE. Python IIE S 45 MK .

WG, WA PyConfig Clear () MRECRBEIELE NAF
LER R ¥

void PyConfig InitPythonConfig (PyConfig *config)
W Python B H SRRIIRAC L&

void PyConfig InitIsolatedConfig (PyConfig *config)
AL 5 A ORWILR LI E
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PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t
*str)
REFETFAFE sor ¥ D1 & *config_str,

TEWL LI FA 4745 1€ Python.,

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const

char *str)
ffiflPy_DecodeLocale () Xt str HATERS I 45 R B 3| *config_str.

TEEEIFA 4744 10 Python.,

PyStatus PyConfig SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
MRS TFAF B argy WCE AT TS (config Bargv ).

TEL LR FA 4744 1 Python.

PyStatus PyConfig SetBytesArgv (PyConfig *config, int argc, char *const *argv)
T ER 81 argy BLEL @ A FT B4 (config arw UG I Py_Decoderocale () R
R YEAT AR

LEL B FA 445 18 Python,

PyStatus PyConfig SetWideStringList (PyConfig *config, PyWideStringList *list, Py_ssize_t
length, wchar_t **items)

R BE FAFER S % list BN length F items .,
TE LB FA A7 45 14 Python

PyStatus PyConfig_Read (PyConfig *config)
BT A Python it

EAPIR I T BES IRIFAZE

PyConfig_Read () ¥R #TPyConfig. argv B8—RK S EENT5E G , PyConfig.
parse_argv Y%A 2. HT Python BHUEMPyConrig. argv R ER, FILMEIT S5
WK 25 I F AR P 16 10 A4 Python 377

TE ST FA 4744 1 Python

TE 310 fE Y PyConfig. argv Z4UIAE RSP —IK, TESEUT e G, PyConfig.
parse_argv ¥kl 2, RAEMPyConfig. parse_argv 2T 1 WA SMEEE.

void PyConfig_ Clear (PyConfig *config)
TRTHCC A A

WA LB R L E PyConfig P& 4744 14 Python, TEXFPE LR, Python Fi#) i 1k It &
(PyPreConfig) $¥PAPyConfig NiEht. WREIHE S5PyPrecontig MFMECE FBL, Bl
WAEVHH PyConfig ik Mgk E

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).

XL T LI E B ST PyStatus_Exception () fl Py_ExitStatusException () 3
WP (REREGRH) .

SEr AT B

PyWideStringList axgv
758 sys.argv,
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Fiparse_argv &R 1 $F A5 Python fi##T Python fir 47 S4HA A (4 77 L fftra rov
Margv H#| g Python 4L,

WRargv B2, WESTRM— N2 FRFER AR sys . argv IRZEAFAEF HAKEA R Z
BRAE: NULL.
TiEZRHorig_argv M.

wchar_t *base_exec_prefix
sys.base_exec_prefix.

BRAE: NULL.
Python 3412 B % I—H5

wchar_t *base_executable
Python B AT AT/ sys._base_executable.

Hi _ PYVENV_LAUNCHER__ MBS %,
WA NULL WM PyConfig. executable i H .
BRAfH: NULL.

Python §5421eE H—3850 .

wchar_t *base_prefix
sys.base_prefix.

ERIN(H: NULL.
Python 3% 4Z2E 5 [—H55

int buffered_stdio
If equals to 0 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 452 PAGEPARAT T
RROAME: 1.

int bytes_warning
If equals to 1, issue a warning when comparing bytes orbytearray with st r, or comparing bytes
with int.

If equal or greater to 2, raise a BytesWarning exception in these cases.
Hi —b i AT I AT IS
BRIAE: 0.

int warn_default_encoding

14, WAE io. Text ToWrapper il BRAZRISH U % t EncodingWarning %4,
P12 io-encoding-warning .,

NN IS
3.10 Fif I fE

wchar_t *check_hash_pycs_mode
FEHEET IR AAER . pyc SUFRISIIESTA: --check-hash-based-pycs A TIEME.

AR :
 L"always": Jiit'check_source’ JEFRIE AR IR S HEA TG A Bl o
e L"never": RERETMAEN pyc t8L AN -
» L"default": BT WEAERY pyc " check_source’ AR & & 5 B ik ToAK -
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PRIAME: L"default",
2, PEP 552 "Deterministic pycs”.

int configure_c_stdio

W AEEE, WIELE C ARiER:

o 7 Windows "', #£ stdin, stdout I stderr |38 — 3 #i# (O_BINARY),

o W burfered stdio T2, NZEH stdin, stdout FI stderr i [H)Z&nh .,

o WM interactive HIEEE, WIS stdin 1 stdout |13 ZEnh (Windows FH{Y i stdout ),
BRIE: £ Python BrE Hok 1, FEFR BIECE Hh 0.

int dev_mode

IR AEEAE, WS Python TR AL,
RRINME: 7E Python Bl -1, FERREBLHN 0.

int dump_refs

%4k Python 5| JIJ?
WA RS, i P R S TS X
FH PYTHONDUMPREFS HIEASE BN 1.

¥ B X T Py _TRACE_REFS %% I %F ¥k Python 4§ ¥ fii: £ W configure
——with-trace-refs # .

RRINME: 0.

wchar_t *exec_prefix

LR T -4 1Y Python U3l % 8 H SR HI 4 sys.exec_prefix,
BRiA{H: NULL.
Python 35128 B B—EB4

wchar_t *executable

Python f s AT AT — 3k SCAF a0 42 sys . executable.
BRA{E: NULL.
Python $5 42805 H—3R5 o

int faulthandler
J& H faulthandler?

MR IEEE, WHEEsIEE faulthandler.enable ().
i —X faulthandler 1 PYTHONFAULTHANDLER HiEAF 50 1.
BRIAA: 7E Python 1l -1, FERR BB 0.

wchar_t *filesystem_encoding
M F Gt b4 X sys.getfilesystemencoding () »

F£ macOS, Android fll VxWorks [: BRIAfEH "ut£-8",

£  Windows F: Bt A ffi O "utf-8", ®y F# W HPyPreConfig
W legacy windows_fs_encoding HAEZEENEH "mbes".

TEHA-F- 5 BRI G A% X
o PyPreconfig. ut £8_mode JIEBMNEE "ut£-8",

o Y% Python #51%)| n1_langinfo (CODESET) mEHHA ASCH #ifdf% =, 1 mbstowcs ()
JE M A i As (Gl ngatml) MIEH "asciim,

e MR nl_langinfo (CODESET) 1R[E|ZSFAFERENMEH "ut£-8",
o TEHAMIFN T, ff flocale encoding: n1_langinfo (CODESET) HI%EHR,
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1 Python JE 2}, ahas =X 44 B2 HIE bk Python 4 il i #5 24 FR. 101, "ANSI_X3.4-1968"
PRl "asciin,

Z N filesystem errors WG,

wchar_t *filesystem_errors
T A 45iR A P2 % sys.getfilesystemencodeerrors ().

FE Windows F: Bt iA i | "surrogatepass", B F Ul HFpPyPreConfig
Wlegacy windows_fs_encoding NAEE(ENFEF "replace”,

EHAEE F: BHAFT] "surrogateescape”.
SCRFR R RAL BRAS -
e "strict"
¢ "surrogateescape"
e "surrogatepass" ({{Z#F UTF-8 4hdt%=0)
Z L filesystem _encoding R .
unsigned long hash_seed

int use_hash_seed

BEBLAL Y IE Aiy BR BT

R use_hash_seed 2, WXE Python BB B ENLIETE— T, HZMhash_seed.
i PYTHONHASHSEED RS F ik .

BRINIY use_hash_seed {f: 7F. Python xR h -1, M BRI H 0.

wchar_t *home

Python F H %.
WRpPy_setPythonHome () BRI, WX HSHOR N NULL R E.
A PYTHONHOME 35748 B B .
BRA{E: NULL.
Python 35128 % S A)—HB5
int import_time
W AERAE, A R T B T -
J#id -X importtime EIAI PYTHONPROFILEIMPORTTIME MABEAR K E N 1,
BRIAE: 0.

int inspect

TEPATIA S fr S 2 Ja ik A BRI

If greater than 0, 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.

Wt -1 TR TS . AR PYTHONINSPECT HBEAR B AR E N A 1.
ERIMH: 0.

int install_signal_handlers

%224 Python {17 5 4bH737
BIA(E: 2 Python BGUT 1, fERREGBER T 0.

int interactive
If greater than 0, enable the interactive mode (REPL).

B -1 A TE I T
ERINE: 0.

188 Chapter 10. Python #)i&{tE=E



The Python/C API, %75 3.10.18

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 direc-
tory) nor the user’s site-packages directory.

« Python REPL A5 A readline HAYEAZ HAL/RATH B FERIARY readline il .
e Set use_environment and user_site_directoryto0.

BRINE: 7E Python BixUrhohy 0, FERRBRIUHR 1,

HiES W PyPreConfig.isolated

int legacy_windows_stdio
If non-zero, use io.FileIOinstead of io.WindowsConsoleIOforsys.stdin, sys.stdout
and sys.stderr.

A PYTHONLEGACYWINDOWSSTDIO MIEAF ik NAE S F AR WA 1.
{YAE Windows A[f. #ifdef MS_WINDOWS 7T %% F T Windows & Jg&HLHD .
BRONA: 0.

71EZ [ PEP 528 (Ff Windows 451 & A% UMl UTF-8).

intmalloc_stats

WAERAE, WIAEIR 4 f# Pyrhon pymalloc 1 754 Be %5 FIGEHEE -

Ff PYTHONMALLOCSTATS AR iR BN 1,

Ak Python J& £ i —-without-pymalloc &0 34T E B ML SEIOR 4 20 .
BRIMH: 0.

wchar_t *platlibdir
SEEEHEA4FR: sys.platlibdir,

i PYTHONPLATLIBDIR MIEAS i E .

Default: value of the PLATLIBD IR macro which is set by the configure —--with-platlibdir
option (default: "1ib™").

Python 35/Z2BE $y A—8B5
3.9 B EIfE.

wchar_t *pythonpath_env
Module search paths (sys . path) as a string separated by DELIM (os .path.pathsep).

i PYTHONPATH MBS AF RHR

BRIA{E: NULL.

Python 3% {2t H i AM—5
PyWideStringList module_search_paths

int module_search_paths_set
Wi 22 %45 sys.path.

If module_search_paths_set isequal to 0, the function calculating the Python Path Configuration
overrides the module search_paths and sets module search_paths_set to 1.

BRAME: 253 (module_search_paths) fil 0 (module_search_paths_set),
Python 3454280 5 B)—3R5 o

int optimization_level

iAo -
« 0: Peephole fifk#%, ¥ _ _debug__ &N True.
e 1: 0%, WS, B __debug__ ¥ N False,
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o 20 19, BB
Wt -0 My FTikmli# . 5 N PYTHONOPTIMIZE FRMRAR wr{H

RRINME: 0.

PyWideStringList orig_argwv

&4y Python W PATRE PR UG e 94T B HF3K: sys . orig_argv,

WiRorig argv H|FAZIHF Hargy Rg— M HEEEFIFRMIIE, PyConfig Read()
FEB R argy ZHIBargy #l Forig argv (WlfRparse_argv AR,

TS Rargy WRMPy_GetArgcArgv () REL.
IME: 5%,
3.10 e,

int parse_argv

fEtrar 1T H0

WHRET 1, WPASH L Python f#HT iy 2472 BHA RN X Targv, HMargv H#1E
Python 3§,

PyConfig_Read () MEURMMTPyConfig. argv Z¥— FESERNSE)G , PyConfig.
parse_argv ¥ A 2. BT Python B2HUEMPyConfig. argv R ER, FHILHENT S5
WK 225 I F AR P16 T ATk Python 3677,

ERIME: 7 Python #Fo0 1, ZEREBIT A 0.

TE 3.10 JREM: MAER B Y PyConfig. parse_argv T 1 Bt A SfffiPyConfig. argv %
.

int parser_debug

Parser debug mode. If greater than O, turn on parser debugging output (for expert only, depending on
compilation options).

HHat -d Ay TR IEG . 5B N PYTHONDEBUG FRBRAR S{H .

BRAE: .

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.
ERINE: A Python B R0 1, FER BT 0,
Python 351Z2BE My AW)—HB5

wchar_t *prefix

LA T -5 1Y Python SCEFRYUE 5 L@ H SR HIZ: sys.prefix,
BRA{E: NULL.
Python 354280 E B—3R5 o

wchar_t *program_name

TR fbexecutable FIFE Python #1464k 1A B S A 5 8 Hr A I RE P 44
o W Py_SetProgramName () S #EM, K HES%.
o ¥F macOS |, R T PYTHONEXECUTABLE FflEr & & & .

o MR E X T WITH_NEXT_FRAMEWORK %%, 4iX¥ | _ PYVENV_LAUNCHER_ _ ¥fIEA%
AR E.

o W argv iy argv[0] ATHIFHANZSEM SR E
o BN, £ Windows FXFFH] L"python™, FEHAB -G LR L"python3",

i
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BRiA{H: NULL.
Python $41Z e & i AB—HB5 o

wchar_t *pycache_prefix

Mt .pyc XS ABH H % sys.pycache_prefix,

B3t -X pycache_prefix=PATH fidfT¥EFl PYTHONPYCACHEPREF IX 54N ik & ,
W5 NULL, 0] sys.pycache_prefix $#%i% A None,

BIAE: NULL.

int quiet
Quiet mode. If greater than O, don’t display the copyright and version at Python startup in interactive
mode.

T —a A AT T -
BRAE: 0.

wchar_t *run_command

—c T A TIEIE
HPy_ RunMain () ffifH.
BRAE: 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.
HﬂPy_RunMain () ﬁﬁﬂ o
BRA{E: NULL.
wchar_t *run_module
—m A AT -
HﬂPy_RunMain () ﬁ)ﬂ °
BRA{E: NULL.

int show_ref_count

TR I En T | S

Setto 1 by -X showrefcount command line option.
T3¢ Python P41 (X415 X Py_REF_DEBUG ).
BRINME: 0.

int site_import

TEJRBII A site L7
WRAET 2, SRRt O S A DA R R e A B 55 0l A Y sy's . path B4

WMRPAG BN T A site Mt T 25 H X S B fE (A0SR R A B2 Ml 3k SR B 4E, 1508
site.main () E%L).

i -s fAr AT E N 0.
sys.flags.no_site is set to the inverted value of site import.
ARIAE: 1.

int skip_source_first_line
WRAERAE, WkidryConfig. run_filename JEHY4HE—47.

ERFAVFREAE Unix JEXH # Lemd, X254 DOS % J& I i1 .
WL —x A TR E N 1.
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BRAE: 0.
wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin. sys.stdout il sys.stderr & Fgmigig 4% (H sys.stderr
VA% ] "backslashreplace™ F5iRACTERS ).

MR Py _SetStandardStreamEncoding () B¢ JEN, W24 HE error 1 errors Z {4 A NULL

R A BT
HI: PYTHONIOENCODING Ml 45 Ml & i il &
RN s

e MR PyPreconfig.utf8_mode JAEZ(ENIH ] "UTF-8",
o TEHAUEL T, (i locale encoding.,

BRI\ 1AL PR -
e JF Windows I {#iff] "surrogateescape",

o MRpPyPreconfig.utf8_mode K AEH(H, B #H WHR LC_CTYPE i F X I/ C”
5"POSIX” M{fiff] "surrogateescape".

o TEHAMREH TN "strict",

int tracemalloc
J& A tracemalloc?

ME-HAEE(E, WAEEBEH tracemalloc. start () .
Wil -X tracemalloc=N {7kl PYTHONTRACEMALLOC ¥4 A8 Sk &
ERIME: 7€ Python ol -1, FERE B R 0.

int use_environment

(1) BRI A 7
WEREET R, 20 PRIEAL H
BRINME: 7E Python BLE 2l 1 MIAERE BHCE N 0.

intuser_site_directory

WA AERAE, MR Pl H A E) sys . path.
L s F T AT ICE N 0.

Hf PYTHONNOUSERSITE HdEAs % BN 0,

BRIAE: AE Python BUF o 1, FERABSHGT  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.

Hi —v Ay AT AT .
Set to the PYTHONVERBOSE environment variable value.
RRINME: 0.
PyWideStringList warnoptions
warnings BEHT T EEL IR LI, BRSNS sys . warnoptions.

warnings A& 3 DA AH S B W F U I sys.warnoptions: Hx 5 — ~PyConfig.
warnoptions 2k H¥§ Wl warnings.filters W5 — & H IR Repi s (km il
Fg) .
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W A AT SR HAHIR N E warnopt ions W, ERTABZ IRMEA .

PYTHONWARNINGS M35 A8 5 th il ¢ ] T WS 45356 i . v DAFS i 24N, I PAIES (/) 4
B -

BOAE: =513k,

intwrite_bytecode
If equal to 0, Python won't try to write . pyc files on the import of source modules.

1t -B iy 4T PYTHONDONTWRITEBYTECODE MR AN ik BN 0,
sys.dont_write_bytecode &@WIlaib Hwrite bytecode BUZ G HIHE.
BRME: 1.

PyWideStringList xoptions
-X A TIRTI{E: sys._xoptions,

BOAE: =503k,

WRparse_argv HAEE(H, Wargv ZHCRH LS H KL Python AT 6y S 47 S8 A 7 sUgidbr, I
Margy HH] g Python Z4L.

xoptions IR PR DA B HAMPEDT : 20 -X iy 4T3
JE 3.9 JiREL: show_alloc_count FERC AR

10.7 fEH PyConfig #1351t

T #IUR 1k Python F R %

PyStatus Py_InitializeFromConfig (const PyConfig *config)
Tk config BB AR HI4H 1L Python,

P H IR PyStatus_Exception () fl Py_ExitStatusException () SEANHERE (4FiRnk
iR

ﬁ[] R ﬁ H T PyImport_FrozenModules (). PyImport_AppendInittab ()
B PyImport_ExtendInittab (), WWAATE Python Wi iG4b 2 J5 . Python H] 4G4k Hif ik E 5 8 H &
fiTe WK Python 2 I taAL, WIALAHE R IR W iRAL Python Z Wi ] Py Tmport _AppendTnittab ()
B{PyImport_ExtendInittab().

MHIECE (PyConfig KA R1EfE PyInterpreterState.config 1,

BEAR A AR R Bil:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) A
goto exception;

}

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception (status)) {
goto exception;

}

Q23]

10.7. {Ef PyConfig #Jig1t 193




The Python/C API, %7 3.10.18

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 param-

eters:

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() #l PyConfig_InitIsolatedConfig () &A@ —1
Jic E R AT Python 5 R GEFG 25 >€ . 140, K Python i A B HAN R HFEFT .

RBC R 20 A R E AT PSSR ar A TE R (PyConfig. argv FEANSWRYT) Aok m H SR
C AR (BN stdout) 1 LC_CTYPE M5 F IKECRFRFFAAL . (5 S AL PRES A SHCL%E

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() I PyConfig InitPythonConfig () HRESOE#— A E
A E—A7 8 5 H L Python FHIRIY H i S Python,

IS BN A TS ECR WU THCEL Python,, T4 Jay 2 748 B 5 45 20

R ECE R LC_CTYPE £ [Xisf. PYTHONUTFS8 F1 PYTHONCOERCECLOCALE A B R CiEE
X Ik ) #4545 (PEP 538) 1 Python UTF-8 iz (PEP 540),

10.10 Python (82 ECE

pyConfig W& Z AT AN B 7B :
o HAZBCERIA
- PyConfig.home
- PyConfig.platlibdir
- PyConfig.pathconfig _warnings
- PyConfig.program_name
- PyConfig.pythonpath_env
- MEITAEE S TR AR
- PATH A8 T IRBUR P I 52 #8452 CE A PyConfig. program_name)
__ PYVENV_LAUNCHER___ fEAS &

- (¥ PR Windows only) ¥ I % HKEY_CURRENT_USER #1 HKEY_LOCAL_MACHINE
i4)”SoftwarePythonPythonCoreX.YPythonPath” 371 N i4 i/ i #EF H 3¢ (HrA XY 25 Python i 4s) .

o BRARPCEL R B

- PyConfig.base_exec_prefix

- PyConfig.base_executable

- PyConfig.base_prefix

- PyConfig.exec_prefix

- PyConfig.executable

- PyConfig.module_search_paths_set, PyConfig.module_search_paths

- PyConfig.prefix
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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_setissetto 1.

It is possible to completely ignore the function calculating the default path configuration by setting explic-
itly all path configuration output fields listed above. A string is considered as set even if it is non-empty.
module_search_paths is considered as set if 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, Win-
dows does not log any warning).

MR base_prefix Bbase_exec _prefix FEIAKE, CIIEDHMprefix fllexec _prefix kK

/ﬂ;ﬁo
Py_RunMain () MlPy_Main () ¥BH sys.path:

o« M run_filename BB HE—ME __main_ .py A HS, WES¥run filename
W sys.path fFk.

e MM isolated HE:

— WSREE T run_module, W4T HFRME sys.path Tk, W5 TR H H &
A PATAEAT R A

- WRBE T run_filename, WRFSCPFARIH AT sys . path BIFk.
- AEHATOT, WA PR INE] sys . path BTk,

MFsite_import NIEZAH, W sys.path AT site BHEM., W  user_site_directory
JEZ{H HH P11 site-package HSEAFAE, W) site BiHRZHKE ] 1Y) site-package H SR sys.path.

BEARIC 2 T DA C B S
e pyvenv.cfg
e python._pth (¥ Windows)
e pybuilddir.txt ({{ Unix)

__ PYVENV_LAUNCHER___ IEZAS el TR BEPyConfig. base_executable

10.11 Py_RunMain()

int Py_RunMain (void)
M EMTASITHEERETIHEN S S (PvConfig. run_command), M 4% (PyConfig.
run_filename) Bt (PyConfig. run_module),

TEFCATOU T MR T -1 %691, Wiz4T REPL.
HRJ5, 4454k Python JRik [l — AR L5 4y exit () BRAIR HPRAS
WS Python e 5 A/ — MM Py_RunMain () {ER BT IR 245247 B E X Python HI7R i .
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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

HigZMPyConfig.orig _argv .

10.13 K EMILFAREE AP

KRN AT EE APLGI AT ZHrBiliatl, E2 PEP 432 % 0Re: :
o ML WAL B, “d/MEREEAR Python”:
- WERA;
- WNEFHE
- NE M CRE B
- sys BIHAGHRIRIIAL (BIAN: sys . path MATETE).
o 7 FE PIRLBTBL, Python #i5E WG L
— LEEHEE importlib;
- Bk fEm
- LRAG TG
- SERL sys FEHIEAAL (BN f)# sys. stdout Fl sys.path);
- JBH faulthandler fll tracemalloc &R IEINHEE;

- A site B
- L
ATl APT:
e PyConfig._init_main:ifsetto0, Py_InitializeFromConfig () stops atthe ”Core” initializa-
tion phase.

e PyConfig._isolated_interpreter: if non-zero, disallow threads, subprocesses and fork.

PyStatus _Py_InitializeMain (void)

BEA “FE WGk BL, 5E)K Python HJHR1L .
TE L rBA 2 AR, WA SHCE import 1ib Fibk: p& 120§ H A “ 3407 [y BUY A LA .
X A] BB A IETE Python H1%E il Python PAZE T Bk il ik 1282 5, A g3 52 X sys.meta_path
PARREC R T
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.

Rl BB A SRR E L TEIX— B Bot A R0 AT AR AL ] JHER AR BEE . 1% APLAARIC
NAAFIRER: eyt APL Al DAREI B8 B B9 R BB & A 2 3t APL,

TE AL R 2 Rk B2 181517 Python fUR 71 Bil:

void init_python (void)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);
config._init_main = 0;

Q)
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/* ... customize 'config' configuration ... */

status = Py_InitializeFromConfig(&confiqg);

PyConfig_Clear (&configqg);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain',

n

"file=sys.stderr)");
if (res < 0) {
exit (1) ;
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);
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cHAPTER 11

11.1 #hid

1r Python H, WIEEFEH K —A 8 B Python T2 FIBHRE T FLA HE (heap) . 1% NFLA HER R
T RS Python M %% 72 %% (Python memory manager) 1#iE. Python PNTEAFHES A A [] 1 ZH 4 e b 2
AN ERAE IR A, b=, L B E AT .

TERRIR , — AR TEA LRSI i 5 AR R GEHG I A R T, WSRO0 2 )R A7 A
FiA7 5 Python HIXAOHCHE. 7ERUAIAEA BRI RERI L, JUAGHQ R 004 BB I — e 1357, IR
U Pl 2 2R O S BRI PO A B . D1, RO QA M4 B2 R ) 248 . T
SBR[ R B [ F it ok AU 5525 1 MO RUA. [, Python P74 BRARKE— L6 T 4
RELAAT QA SRS . (LRI 1R AT He O SEA T«

Python Hfi: A7 B2 th ARRER R AT, TP OW BB HE iR, BIVOE A 283 B A1 48 o) i A N A7 By
Gt PR — T 2. Python MR ANHA A S o IX AYHEZS (8] 73 o i i Python PNAFA AR
ARS8 i) Python/C APT s EIEATIH -

J T B NAERER BRI G W AZ R ) C R S Y BR SR KT Python Sf 42 HEAT A, ix s
PRECfIFE: malloc (), calloc(), realloc () fil free (). XFFFE C HHEiEsAI Python INTEASHLER
ERE, BIAMEGR, XRHT eSS T ARG, IERNRRE L. B2, AL
S C A Tic g R Bk i) H A A AR A, R BT R -

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */
return res;

XA, VO Gap IKENAFT K2l C RIS AL PR . Python WAFE B A R 215 T /M FCAE A 45
HIR I FATR G

IR, AERZHAFOLT, #@BL JHT Python HEXRMECAAT, PN 1 Python P77 A5 BRZ 4l
. BN, LEREEREN C 945 MHNx SR I T I A UL AEML . i Python ey 7 — A Bl 2
5 24 i 4o Python P74 BILASAT KA FEBLEI N A7aR K o RIERTIR R A7 4l T AR e B2
SERIE B, R BTA  AFAIR R 2247 Python INFEAE B g RELE AR REAS X LA o T R B IR IR DA S HERAY 17
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fik. L, fEFFETEMT, Python AR LSS Al BE S fil & B fil i 24 i/, it mllle . IR 4E
s AR TR PR . i A w1 TR R A C LSS, N VO B X4 Bt il N 52 4
3% Python PAFAE BRI o

S0
FAI5AF B PYTHONMALLOC W] 4% FH SR Hic # Python I8 I i) INAF43 L

5 Bt PYTHONMALT.OCSTATS ] DA JE 45 Y B 2 il 36 B A pymalloc St 42 KIEN4T Bl pymalioc 11
Ao 2 G A .

11.2 SrECERE

B IR BEE T = AR O EieIE” 2 — (WPyMemAllocatorDomain) » iXSEIMRFE T
ANE 4> FLRW, AR H 34T T 004 B A3 4077 43 FC P A7 0 A3 308 T R 28 iy 5 o 50174 L
RN BOA R LB, 2T H A, TAfE A B — 3K AL i k. 5 R M R
J& T 45 2 3 A TC BRESGR 1B NAE, AU TR n i B IR (B 2 IEFERIME) o flan, /ReTeA
FfpyMem RawMalloc () iR[BIFNAEH T4 BC Python Xf4:, B KFPyobject_Malloc () R HNIF
FAEGE X

AN BLE S e

o SR T oA NAF e XA, R LA * BB R S8 o g T HL 2y AR T ALE B
A GIL WIFOL B 7. WAFEIETE KA RS,

o "Mem” §if: T4 Python ZZuj XA H IWAFZ& of X L AT, e Bf A Rs A GIL. NAFEE T
Python #4745 H.

o MG T RET Python X NAE. WAFHE T Python FAA7 Mk,

R T 40 R S 23 R RS T 2 FE R A S a5 RS I RS R K. BN, PyMem Free ()
BEtPyMem _Malloc () 4rBiHY NAF.

11.3 RigAFEO

PAT BREUER S T ARG D lilds . X RS LRFEL RN, NTHREREA & 5 550,

default raw memory allocator {§i I iX 25 %0 : malloc (). calloc (). realloc () fll free(); HiEEF
TR malloc (1) (B{ calloc(1l, 1))

3.4 B gE.

void *PyMem_RawMalloc (size_t n)

SMBC n AT R AN R T BN AR voidr RAURE, ARIER AR [E] NULL,

TR AT AR R B — AR 3 NULL 354, BB T PyMem_RawMalloc (1) —Ff. {Hi&
WAFA S MEAT 5 w1 a1k -

void *PyMem_RawCalloc (size_t nelem, size_t elsize)
IYHE nelem N~ICE, HATCREIIK/NH elsize DFAT, HAREIFE 0T BLAT IAERT void* ZERIFEE,
SR SR R [B] NULL, NAESBERIIEe s,

THRE A REIR o] — N AFRY AR NULL $56, sURIAM T PyMem_RawCalloc (1, 1) —#,
3.5 B

void *PyMem_RawRealloc (void *p, size_t n)

K p 37T NAFBRINFEE n 735 DURTIHINAFBR N R i/ IMECRTE , o A RFFANAE

W p & NULL , WAYSFE A PyMem_RawMalloc (n) 5 {15 n T 0, WNAFHI NS,
ER29RE, R IEIHE NULL 541
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FrdE p & NULL , & WE 2052 2 |l # il PyMem_RawMalloc () . PyMem_RawRealloc ()
B{PyMem_RawCalloc () FriR[EH.

R R KW, PyMem RawRealloc () R[E] NULL , p /58R& 48 m] JGHiT AT KIS 206 5T

void PyMem_RawFree (void *p)
BEC p I8 M B N AR 3R, p 202 2 B lPyMem _RawMalloc () . PyMem_RawRealloc ()
B pyMem_RawCalloc () ik Bl 4a%t. W, B7E PyMem RawFree (p) ZHiC &M ity
O, R T e kA .
W p J& NULL, A2 B E A 20T

11.4 PEEDO

PANBRESE, DA ANSIC Aife, JHEE TIRE AT A, 7T Python M7 FURURERL M A7 -
BRI HoBie 25 T pymalloc W 54 B 3.

Bl TEREX LR BNy, AR 4 5 A 25 4 (GIL)

TE 3.6 WU o BUAEBRIA) 4Bl 42 pymalloc T IER SN malloc () »

void *PyMem_Malloc (size_t n)
Part of the Stable ABL 2L n A5 R [8l— g ) fr /- BL N AR void* KAURES, RER R
3% 7] NULL,

WR B4 AT Rl — R4 NULL $i4F, SRV T PyMen_Malloc (1) —Hf. (RS
ARSI A S L

void *PyMem_Calloc (size_t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. 4}HC nelem NICE, TN ICERI KNG elsize NFT5, FHiR M
TR BRI NAFR) void* ZRASEER, ARG R R MR A NULL, WNAFS#RIIRIE NS

TR B AT RBIR B — kR AE NULL 550, UM T PyMem_Calloc (1, 1) —Ff.
3.5 Fiise.

void *PyMem_Realloc (void *p, size_t n)
Part of the Stable ABL X p 5[] i) AEH I/ NEEE R n 777 . DUBTIH AR/ N B e/ IMEC R i, 3
AR AR,

W p & NULL , WFRY T A PyMem_Malloc (n) 5 Q05 n S5F 0, WIPNAFHK/NS R, (H
ANSPERER, RIBIHE NULL $5%t.

B3k p B NULL , & W B 2 2wl # HPyMem Malloc () . PyMem_Realloc ()
B{PyMem Calloc () Brik[EIH.

ARG R R, PyMem_Realloc () dR[H] NULL , p 58K I& 48 ] SCHT AT BRI A 36 5

void PyMem_Free (void *p)
Part of the Stable ABL B p 8 M W N £ M. p 09 2 2 i 8l FiPyMem _Malloc ()
PyMem_Realloc () BiPyMem Calloc () FriRFIFEE . BN, 54 PyMem_Free (p) ZHIEZ
WA, KE LT e KA.
W p J NULL, A 2 B E A S 05T

N2 2 ORI . TERE TYPE WIDMHHERT C %1

TYPE *PyMem_New (TYPE, size_t n)

HpyMem Malloc () #[A], HE&H (n * sizeof (TYPE)) FA M NTE. &l — K
TYPE* (355 . WA S MEM X vi ih ik .
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TYPE *PyMem_Resize (void *p, TYPE, size_t n)
HpyMem_Realloc () M, HHNAFHK/PDRHEES (n * sizeof (TYPE)) F7. &F[—A
il TYPE* RS EIRMIEE, p R h— 8 M WA KR8, WERPAT RGN NULL,

g4 C BB, p SRR WA p BIRIA{E, PABEGAE AL PR BRI 2 AT

void PyMem_Del (void *p)
YpyMem_Free () ]

BESL, FATAARME T LA 25 M T E R Python WAF A ity , miA & LIS C APT i%l. (H2
TR, eI ARELRILR Python MUAH) —JERIAAME, HILIEY FRBIHGFH I .

e PyMem_MALLOC (size)

e PyMem_ NEW (type, size)

e PyMem_ REALLOC (ptr, size)

e PyMem_ RESIZE (ptr, type, size)
e PyMem_FREE (ptr)

e PyMem_DEL (ptr)

11.5 HRHHZE

PATBREAR, D588 ANSIC ApifE, FHHHRE THRFF 4T, W T Python 7 FLHIRE LN AT«

M Yol a7 LA B g BRI T ARG R B FERR RO, TEYRORUIEX L83 Bl A IR 1] 1
AT ] ARSI e 6 Fi Python X 4% .

RN Zo B 2% i pymalloc N 5 Hic 2%

B TEMLX BN, AR & R it S 4 (GIL) .

void *PyObject_Malloc (size_t n)

Part of the Stable ABL 43B0 n N5 R [8]— N8 1] BF 4 B AR voidx KA, WRT R LK
3R /] NULL,

TR AT AT R BN 9E NULL 354, Bt T PyObject_Malloc (1) —Ff. {HiE
WA 2 DA vl R Ak

void *PyObject_Calloc (size_t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. 73 Hi nelem N~JC2, BN ICEBIKIINH elsize NSFT, IR E
FE T T AR voidx ZEAFREE, WA SKR AR MIIR ] NULL. WAFRBRIIRIE N

TR EBFATABRR [0l HE NULL 4841, S A T PyObject_Calloc (1, 1) —F,
3.5 FrhR I EE.

void *PyObject_Realloc (void *p, size_t n)
Part of the Stable ABL § p 5[0 i INAFBRA/INREE g n 7735 DABTIH NAFBRR NP ) di/ IMECR 1,
NI AE

AR *p* J& NULL, WHY TR PyObject _Malloc(n) 5 MR n 45T 0, MIAFFHA/ DI
#, HASPORN, R[FIE NULL $54f.

Mk p & NULL , F W B WM 22 iiEHPyobject_Malloc() . PyObject_Realloc ()
B PyObject_Calloc () iR mIf .

WK KW, Pyobject_Realloc () R[] NULL , p 18R J& 48 M) J6Hil AT RIS AG 806 5T
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void PyObject_Free (void *p)

Part of the Stable ABL B p #8101 19 W A7 Be. p o 2 2 i W flPyObject_Malloc ()

. PyObject_Realloc() BiPyObject_calloc() Ji & M B ¥ 4. & W, =% ¥F
PyObject_Free (p) ZME AWML T, KEXTHELE.
W p & NULL, IR At A B E A AT .
11.6 BHARF S ECRE
L NINGR S
& ZFR PyMem_RawMallgcPyMem_Malloc | PyOb-
ject_Malloc
KA A "pymalloc" malloc pymalloc pymalloc
WA "pymalloc_debug™malloc +debug | pymalloc+de- | pymalloc +de-
bug bug
%A pymalloc ) %75 | "malloc" malloc malloc malloc
A
%A pymalloc fJ1#if | "malloc_debug" | malloc +debug | malloc +debug | malloc + debug
i
LI

o #FR: PYTHONMALLOC MBEAS B {H .

« malloc: K H CHArfEER RS i, CRE: malloc () .

e pymalloc: pymalloc I 75 Bt %5.
o "+ debug”: By Python 1 74 B2 %5 6431 41
o Ptk WU AY Python FEE

1.7 HENLAESEC2E

3.4 Fh e
type PyMemAllocatorEx

TR AR B R 25 A . S5 IR T8 7 B

calloc (). realloc () Ml free ().

]

2E
[ =
=3

void *ctx

RSP R
X

void* malloc (void *ctx, size_t size)

JrBe— AN AR

new_size)

void* calloc (void *ctx, size_t nelem, size_t AEC— 1G4 O I N AR
elsize)
void* realloc(void *ctx, void *ptr, size_t A EE—AS N AR B R AN

void free(void *ctx, wvoid *ptr)

RERC— AT B

JE 3.5 R #: The PyMemAllocator structure was renamed to PyMemAllocatorEx and a new

calloc field was added.

type PyMemAllocatorDomain
FAAR B Bea A A28 2. I
PYMEM DOMAIN_RAW

11.6. ENAAFED B2
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e PyMem RawMalloc ()

e PyMem RawRealloc ()

e PyMem RawCalloc ()

e PyMem RawFree ()
PYMEM_DOMAIN_MEM

e PyMem Malloc(),

e PyMem Realloc()

e PyMem Calloc ()

e PyMem Free/()
PYMEM_DOMAIN_OBJ

e PyObject_Malloc ()

e PyObject_Realloc ()

e PyObject_Calloc()

e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BRI E A A BT -
void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
VB AR E A N AR IO -
BPRFBLATN, B oA L AUR A — AR JE NULL #6841
XY PYMEM_DOMAIN_RAW I, JrHiarbE ez : Loy iian il i, ARpf &5 itfe 5
LI

WRB ISR ZHT OREAZ B2 ESS) , WHEHPyMem SetupDebugHooks () BREL
TE e b B 2 i 1o

WeHe. pyMem SetAllocator () AN TFEY:

e H[PAfEPy_PrelInitialize () Z JGPy_InitializeFromConfiqg () Z i EFR%
e E L NAFATBLAS o W T BT 286 i A BEAs bR T S B e RAANEAT AR AT LA B (4510
Raw Domain 781 AR FEA GIL HONFSE PRI . S % i 3 it 5 7
TR

o WIRAE Python ESE AN G (RlPy_TnitializeFromConfig () B ZIE) B
Pa U | 5 S P must W25 6028 I 1) Jr i o RFEIA 23 BE 4 r 40 AT 2 i oAt 20 i
e AZIRE .

void PyMem_SetupDebugHooks (void)
BB Python 1 BBt 2264838 4F AR R4S R .
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11.8 Python R#&E S EC2RRY AR #9-F

24 Python ZE A N, PyMem SetupDebugHooks () BREAEPython Fa#14s 1w Bk, PAYE
Python N174 it % b5 B 1 DAKS I N FEds 1 .

PYTHONMALLOC ¥f 5§ 748 & W] 9 J T 7E DA & 47 8% =X K 45 % 19 Python | 22 %% i i ) 7~ (9 4n:
PYTHONMALLOC=debug).

PyMem_SetupDebugHooks () BRERIHE I THEH T PyMem_SetAllocator () Z )Gk BT .

X T AR IR AT HE A A U S B A A BB AR B B4 BE R N AE T 0xCD
(PYMEM_CLEANBYTE ) 3H7E, BN 0xdbD (PYMEM_DEADBYTE ) JH7E. NIEHR#IE T
TS 0xFD (PYMEM_FORBIDDENBYTE ) ff) “FRIEF47” AFH. X LEFA7 R A KA & ATE il
7 EEL ASCIL £ 17 i

BT
o KRS APL (. Biln: ApilXfpyiem Malloc () MEEHKNAFHEAN Pyobject _Free ().
o Kl KGRI ERIE A (S IX N ) .
o KRl XL E R G A (S ) .

o ¥ 24 9% F§ PYMEM_DOMAIN_OBJ (#ll: PyObject_Malloc()) 1 PYMEM_DOMAIN_MEM (l:
PyMem_Malloc ()) 7 Hias R AN GIL E A .

TSR, R T tracemalloc A EM N B E . BAY tracemalloc IEFE
1B Python NAZAIL, I HINFHBHEER, A2 BoREl.

ik S =sizeof (size_t) . Ff 2*S NMFEITHRMBNEFAIEKE N FATEIRI P, WAANTREE

XA, Hrb p A H A malloc B realloc 1) pR IR Bl FHIHE (0 [1: 3] FIRM * (p+1) ZEMIFLR

B > (p+3) ZEMIEF BRI R R RS 5L Python Y] /2 ANF 1K) -

pl-2*S:-8] WITERIFAE . Xd—" size_t, HRIm)F (5 THENAEEEAEHE0) .

pl-S1 APIFRIAFF (ASCIL“Z4F) :

e 'r' FJ/N PYMEM_DOMAIN_RAW,
e 'm' /N PYMEM_DOMAIN_MEM,
e '0' F/~n PYMEM_DOMAIN_OBJ,

p[-S+1:0]1 PYMEM_FORBIDDENBYTE (g4 . HTHik N ERNE AT

pLO:N1 Jritiski 47, Fl PYMEM_CLEANBYTE (¥R AIE 7S, TR RPN AR5 1 - 2418
realloc 2 2R [ pREICK 1 3K BRI INAFIRET, BUAMIIE -7 th 2 | PYMEM_CLEANBYTE JfIH 7S .
LR free Z EMTBRERT, X457 | PYMEM_DEADBYTE K #5 , DA ORI
Mo M realloc Z ZErpRER I K /N INAFERET, 240 IHF 152 PYMEM_DEADBYTE
RIHFE

pIN:N+S] PYMEM_FORBIDDENBYTE ({74, I T3t R 5 A FILE .

PIN+S:N+2*S] {{247F X T PYMEM_DEBUG_SERIALNO ZHI P (BRIARE LT RAE L) .
—AFANS, BRI malloc 2 285 realloc Z SR BREES H 34 1. Kim/7Y size_t. WRZ G
MR T BRI NAE", WP S5 Ht T — MR T B RAE N UG TR BB B, AT 3R
2N AF IR i 7] . obmalloc.c H7 i) 545 R 4L bumpserialno() 42 It 7415 2x A AE H 3G 1) E—Hh
77 ERAEEVR AT DA S 35 S R A

— realloc Z 2585, free 7 2511 R ET S EH6 25 Wi PYMEM_FORBIDDENBYTE 45 & & 58 i W E

TRE T, WSR2 Wik 1 5 A stderr, - HAZ 75 Py_FatalError() H11k. 75— Fh 32 B e I A

A2 YA 7 132 B JE AP AR R 1 P AR S i R I F A bk B gk e AP 52 o A SR AR il R A Rt o

BREIZMNE, RRARESE ST O eI TN PYMEM_DEADBYTE (W3 R AR D) B¢

PYMEM_CLEANBYTE (&M% R 46 G 9E AER 0 )
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1£ 3.6 iU M: PyMem_SetupDebugHooks () pREINAEHMRELEM ] Ak gi i) Python | TAE. 4
RAR R, WS TS M tracemalloc AR AL N AAHE WM E . W TIFER &
FE PYMEM_DOMAIN_OBJ F1 PYMEM_DOMAIN_MEM VE Ik ¥ pR Ecuk 8 F e 2 2 5454 GIL.

7E 3.8 R W M & 97 B iU 0xCB (PYMEM_CLEANBYTE)., OxDB (PYMEM_DEADBYTE) #lI OxFB
(PYMEM_FORBIDDENBYTE) & #f 0xCD . 0xDD il 0xFD #{t PA{#i ] 55 Windows CRT i malloc ()
H free () HHIFEIE.

11.9 pymalloc 42

Python 4y B A %L ay R R /N4 UNF ST 512 79) Akl pymalloc Ay Tees. &6 F 1 E K/
A 256 KiB [ FR > "arenas” [ NFFLT . 0T RT S12 A5 0 I, &l B pyMem RawMalloc ()
M PyMem RawRealloc () .

pymalloc & PYMEM_DOMAIN_MEM (ff| {l: PyMem Malloc()) Hl PYMEM_DOMAIN_OBJ (ffi| #:
PyObject_Malloc ()) RIS IANELE .

arena 4L DA SR AL
e Windows [ VvirtualAlloc () fll VirtualFree () ,
o mmap () Fl munmap () , GHEAH,
« 50, malloc () Ml free() .
41 2R Python FiL ' T ——without-pymalloc eI, HR2 M7l e 5 048 . WA PAYEIZ A7 I (1

PYTHONMALLOC' (fl#n: * PYTHONMALLOC=malloc') MJEASE R E .
11.9.1 B3%F X pymalloc Arena 9fg 2%
3.4 FriR e

type PyObjectArenaAllocator
JIAAE—A arena 4} FLAs SR . XS A =AFEC

i3 eB

void *ctx YENSF— NS AMH P BT
X

void* alloc(void *ctx, size_t size) AyEE—H size T DX,

void free(void *ctx, void *ptr, size_t BER— B X Juk

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
AR arena 73 ALds

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
BCE arena 7ML
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11.10 tracemalloc C API

3.7 B fE

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)

TF tracemalloc R iR IR EE—NE A HC A A7
SN IRIE O, AR R E] -1 (FCIE A BENAE AR IR R R ) . A2REE T tracemalloc 1% .
IR NTFEREBERER, RO A IR B R -

int PyTraceMalloc_Untrack (unsigned int domain, vintptr_t ptr)

1E tracemalloc BN E—C 0B NAFH . QISR NS R B A A T T A
A5 tracemalloc g2 MR [B] -2, FERME] 0,

11.11 5|5

PATR 2K F it NTTRR G, 2 B PAGE VO G X aed 1 55— e AR M Python b 7L

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/O0 */
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 AR 4 A ] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf);
PyMem_Del (buf); /* allocated with PyMem New */
return res;

THERAEA LRI RO, Znp X B i s T AR s BOR BN . L b, XTI EERN
FEHL B I R B N AF APL I, DAEGEAHE &5 A [ 7l el 1) KU B B de 1. DA AU 9 A0 25 AL B
e, H—MhREh faal FERE T PIRTEA R e EBAER AR 2> Hods -

char *bufl = PyMem_New (char, BUFSIZ);

char *buf2 = (char *) malloc (BUFSIZ);

char *buf3 = (char *) PyMem_Malloc (BUFSIZ);

PyMem_Del (buf3); /* Wrong —-- should be PyMem_ Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem_Del () */

W T B AEALFE R B Python Mk J5 IR A7 B iR £ 2 41, Python WX R Ml id Pyobject New (),
PyObject_NewVar () MlPyObject_Del () F4 B ABERH -

X EERHAEAT KANAE C g SCRISE BB R AR —F h kg
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RIS HF

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: BT A . Part of the Stable ABL JI'ERIZRBFIHILGT | T RAIIR AL H 43 BOXW 4 op. 1R 17
CHIIRLIIRT S . TR type WIZAT R S SOGIABIRAGIN S, HRF FHAS I 246 I & ) WL G B
X G A T BN 52

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
BEME: BB A .. Part of the Stable ABL 'BINEERM PyObject_TInit () —FE, I HESWIELL
3NNV TE JIVENEREYSH

TYPE *PyObject_New (TYPE, PyTypeObject *type)
BE{E: #4951 . 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 #agil A . M CIMEHREANZEAL TYPE il Python [EAUXT 4 rype 43P —A~Hi () Python
Xf4¢. Python Xif 5k S s SE LB 2RI IRIL . W BCR) NAE23 (BT BE T TYPE 4544
type WE M tp_itemsize FEARMERY size FEAE. X0 T SLIERTCH X M REBTE R I I e e
H ORI GO AR ST o 5 B AL A SR F] 0 P43 e v m] DATSD N AF 2 BER RS, X
P& T N T AR .

void PyObject_Del (void *op)
R Pyobject _New () B# PyObject _NewVar () SrBCNAFRYXTR . JXIEH X4 type F
BoE XWyep_dealloc ibPREREORTAN . JHTIXAREDAG op %G Belf A T AR DT 1)
R IE ST BE Y N A7 25 ] E AN T — A 201 Python Xf 4
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PyObject _Py_NoneStruct
XA G2 None —HEY Python X4, ‘BRI LA Py_None i), AR EEE MR
a5t

S U
PyModule_Create () 4yfL NAFAIBIEY R

12.2 ARAMREHHF

KL A FH T2 X Python %5255 . 53X — 154k 17 13 B8 ) S5 Ha (AR B2 A TR A ) 32

12.2.1 BEFRMHMREBFOE

JIt A ) Python X 5 # 7L X 5 1) W AF R om0 UG T 40 I =D 8 i 5 B, X BF B pyobject
wPyVarobject RADRFEIR, JRLEIAI N — L0 0E S, JR 2E 5t 4 ) B 1) T Ay oAt Python
G E o
type PyObject
Part of the Limited AP (Only some members are part of the stable ABL) Fi g Xt % 25 RIHS -2 2R AL P
J&o XA T Python REXTZR B FEE UAEXN ORI R A DR AL fE— Ml <&
177 gwighh, B HAEXIRE T T BORAE moA R BON R HRET . R T AR S5 bR
Hpyobject, {BEEANFEI Python X RIGHREHR ] AR Pyobject* o XSG U5 IR 2508
A Py_REFCNT fIPy_TYPE 358

type PyVarObject
Part of the Limited APL. (Only some members are part of the stable ABI.) This is an extension of PyObject
that adds the ob_s1i ze field. This is only used for objects that have some notion of length. This type does not
often appear in the Python/C API. Access to the members must be done by using the macros Py REFCNT,
Py _TYPE,and Py_SIZE.

PyObject_HEAD
R —MER R TE AT AE KB R A E BT (6 1 19 . PyObject_ HEAD 244 A

PyObject ob_base;

Z W, BT PyOb ject [ASCRY.
PyObject_VAR_HEAD
g MERE B R A LB B A W] AR B2 G G Y 22 . PyObject_ VAR_HEAD Z5# 4" ¢
H:

PyVarObject ob_base;

Z W L Pyvarobject 3CFY.

int Py_Is (const PyObject *x, const PyObject *y)
Part of the Stable ABI since version 3.10. MR x 2% N y %14, 5 Python i) x is v #H[HE.

3.10 I HE.

int Py_IsNone (const PyObject *x)
Part of the Stable ABI since version 3.10. JR—/XT 4275 H None Fiffi], 5 Python 1/ x is None
A o

3.10 HrHIIHE.

int Py_IsTrue (const PyObject *x)
Part of the Stable ABI since version 3.10. Jlli{— X502 % A True Hif5l, 5 Python 1) x is True
I

3.10 I HE.
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int Py_IsFalse (const PyObject *x)
Part of the Stable ABI since version 3.10. if— X% 2N False Hf, 5 Python H1] x is
False fH[d].

3.10 HiHIIHE.

PyTypeObject *Py_TYPE (const PyObject *0)
FREX Python X§ 42 o 23,

iR [B]l—~~borrowed reference.
Py _SET_TYPE () MR E—MXTZAAL,

int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
WG 0 BIFEALN type MR AERAE . HWR W%, SE4rT: Py_TYPE (o) == type.
3.9 FrihhE.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
RIS 0 IIZEBUBEA type.
3.9 FrihfE.

Py_ssize_t Py_REFCNT (const PyObject *0)

FREX Python XJ42 o 5] FHTTEL.

TE 3.10 RPN 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)

FEFR o BB IR BN refent .
3.9 B .

Py_ssize_t Py_SIZE (const PyVarObject *0)

FRHL Python X§ 42 o K/,
i Py _SET S12E() BRBCRKE IR/,

void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
FEXFG: 0 HIR/INEER sizes

3.9 B fE.

PyObject_HEAD_INIT (fype)
KR —HFH Pyobject REY TRAIGIER L . R A

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
This is a macro which expands to initialization values for anew PyVarOb ject type, including the ob_size
field. This macro expands to:

_PyObject_EXTRA_INIT
1, type, size,
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12.2.2 e RHFTE

type PyCFunction
Part of the Stable ABL ] T4E C H SR Z2 % Python AT AR 0 R B . XIS BL I pR A 32
P Pyobject* JESI R M — AR, AR BIE ) NULL, WARBCE— DR HRAN
NULL, 3% [mH{ECRF 954 Python rh 28 i R AR T E . e bR R R [ — S5 1

PREAY 2540

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords
Part of the Stable ABIL Type of the functions used to implement Python callables in C with signature
METH_VARARGS | METH_KEYWORDS. The function signature is:

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
Type of the functions used to implement Python callables in C with signature METH _FASTCALL. The function
signature is:

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords
Type of the functions used to implement Python callables in C with signature METH_FASTCALL |
METH_KEYWORDS. The function signature is:

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

type PyCMethod
Type of the functions used to implement Python callables in C with signature METH_METHOD |
METH_FASTCALL | METH_KEYWORDS. The function signature is:

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

3.9 FrihfE.
type PyMethodDef
Fart of the Stable ABI (including all members). Tk — 9 RBIEAN LR SR . Z S5/ H Y
B
const char *ml_name
name of the method

PyCFunction m1_meth
pointer to the C implementation

intml_flags
flags bits indicating how the call should be constructed

const char *ml_doc

RIS AT R AR
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Theml_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 PyCFunct ion, the compiler will require a cast in the method table. Even though
PyCFunct ion defines the first parameter as PyOb ject*, 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.

A BB 4R i 2t

METH_VARARGS
3R MR (R R, o R B PyCRunct ion., ARBUIEZ A Pyobject* {H. —4
ST IER self 3P4 ; XTRREL, TRVBHNS . £ NES Eima R args) & — MR
RITESENTTHN S . WS ERMHPyArg ParseTuple () B(PyArg_UnpackTuple ()
Fe AL BRI

METH_VARARGS | METH_KEYWORDS
WA X TR b N Py CFunct ionWit hKeywords 84, ZREEZ = ES: self, args,
kwargs H:H kwargs J&— & G & BEF S HN F I E IR A S HO AT PAA NULL, 3%
Wi SME B PyArg ParseTupleAndKeywords () FACFET),

METH_FASTCALL
PR R B QR L BB REETTIRIEAN_PyCFrunctionFast. H— MBS self,
TS RBFIRSEN) Pyobject [HAMKBAN S = MBS R SHHEE (BEHNKE).

3.7 B IgE.
7E 3.10 iU P: METH_FASTCALL is now part of the stable ABI.

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
vectorcall 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 B

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
Extension of METH_FASTCALL | METH_KEYWORDS supporting the defining class, that is, the class that
contains the method in question. The defining class might be a superclass of Py_TYPE (self).

% Y W ChPyCMethod KB, S5 ¥F self Z Wl T defining_class & 1Y
METH_FASTCALL | METHiKEYWORDS**ﬁ%

3.9 B RE.

METH_NOARGS
Methods without parameters don’t need to check whether arguments are given if they are listed with the
METH_NOARGS flag. They need to be of type PyCFunct ion. The first parameter is typically named self
and will hold a reference to the module or object instance. In all cases the second parameter will be 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 PyCFunct ion, with the self pa-
rameter, and a PyOb ject* parameter representing the single argument.

X AN A R B R FR YR T R A B & 287 W TR SR . BT S BUH THER Fe
HIRRE . RFTARATES 2 vEix S iitni 2 H o B H h—
METH_CLASS
BT ER 2 BB R MA R R B LHENE—NES . B TOE £ %, BRTMHH
classmethod () WEREFQIELER.
METH_STATIC
Z R NULL AN @R B SEBIE RS — MBS, B TAIE #4575 %, BT
staticmethod () WEREIAIERZR.
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A RER IR R RSN EA I EA R 57— 3

METH_COEXIST

The method will be loaded in place of existing definitions. Without METH_COEXIST, the default is to skip
repeated definitions. Since slot wrappers are loaded before the method table, the existence of a sq_contains
slot, for example, would generate a wrapped method named ___contains__ () and preclude the loading of
a corresponding PyCFunction with the same name. With the flag defined, the PyCFunction will be loaded in
place of the wrapper object and will co-exist with the slot. This is helpful because calls to PyCFunctions are
optimized more than wrapper object calls.

12.2.3 ipiaf REERRH

type PyMemberDef

Part of the Stable ABI (including all members). i 554~ C G544 1 53R X B #2874 B T8 44 B9 4544
. BEMTEA:

13 C 8 a5

name const char * | {5144 FF

type int [ E S

offset | Py_ssize_t | WUATERBPRTG LS K T e AL 1 AT o M IS =
flags int TR B M ok H sesk n] 5 i bR (7

doc const char * | J5 ] SURY FAF R I INEE

type AIPURG4F C RBMX W HYIFZ T 2 I—A>. 247E Python WIS RN, BRI
R Python 2824,

BB C %Al
T_SHORT short

T_INT int

T_LONG KAk
T_FLOAT float
T_DOUBLE double

T _STRING const char *
T_OBJECT 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 Ml T_OBJECT_EX [ X HI¥E T T_OBJECT iR [H] None &/~ H & 7 & NULL 7 H
T_OBJECT_EX 5| &K T AttributeError. i H] T_OBJECT_EX Htf{ T_OBJECT A4
T_OBJECT_EX ACFRYEJEME L] del iB4)Lk T_OBJECT HIEHf.

flags AJPACH 0 FI/REE i A8 READONLY FK/x HiEviH. ] T_STRING {Eh type IR
READONLY, T_STRING Z(IEF-otf#ic iy UTF-8 4uidtg=. HG T_OBJECT Al T_OBJECT_EX j§
AT DABE N R . (eI Bk NULL),

W B R (fF Py Type FromSpec () 8 ZEALl R %L A /E), PyMemberDef W] DAL & F7 5K B
_ dictoffset_ ,_ weaklistoffset_ fll _ vectorcalloffset__ WJEX, XA}

214
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S hfjtp_dictoffset, tp_weaklistoffset flltp_vectorcall offset, BATLI M H
T_PYSSIZET H READONLY k%€ 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, struct PyMemberDef *m)
FREUE T-Hodik Get an attribute belonging to the object at address obj_addr FIAXT4 A @M. %)@
s&PA PyMemberDef m RAHiAN . AR ] NULL,

int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)
K@ T T Hok obj_addr IR R INBHEEFIN SR 0. B ENETEH PyMemberDef m ik, i
Lyt 8] O 77 2 g i 2% [ 7 0

type PyGetSetDef

Part of the Stable ABI (including all members). 7T & SCEFXTHAN B i RpAiE J o =X 1 1 10) ) 5 4 4k
KB APy TypeObject . tp_getset FELIHIHHIA.

i Cxa 2E

name | const char * | JE1H:44 R

get getter HTIREUEMERY C pR R

set setter T BB O R PR AT C eR, AR A I I e Moy ol H e
doc const char * | W BEF SCRY A4 ER

closure | void * optional function pointer, providing additional data for getter and setter

get MEHEZ—A> Pyobject* JEZ (LB M—A RG4S R closure):

’typedef PyObject * (*getter) (PyObject *, wvoid *);

BN AR IR IR 0] AN | B SR AR 0] NULL H- 350
set WEHEZ WA Pyobject* JEZ (SLBIMEBLE M F— DR EHRE GRERAY closure):

’typedef int (*setter) (PyObject *, PyObject *, wvoid *);

X5 T R MR BR A1 DL 26 AT S NULL. I VIR ] O B7E R MO R 0] — 1 I B0 5

12.3 HBIMR

Python Y R R 4¢ H i S B — DA IR th Ve i SORTRBI ZE IR Py Typeobject Ghififk. ARG
A PAGE AL PyObject _* o PyType_* pRECRALEE, (HIFRIZMENZ EL Python W IR P & RS BRY
ARG XIS RIS RAT M EER, BT CNIX AR A= B BAT v S DR 2R 2 7 AR R AR H L

GRZHIRERTAMEL, KBS RAY K X ARB PR A RE A8 T REAE, K2 C
PREEEST, B TR RER —/ NI . AR R R R IR R 7 B X T BRI IR E
AR BRI BEA T R

BTN MIRES % BT NRIE T GE TPy Typeobject M SCRIUHRRIHI T
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12.3.1 RiESE

”tp E i”

PyTypeObject #&fir' FA YRR/ B =
B
QT I
<R> tp_name const char * __name__ X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py _ssize t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py _ssize_ t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc _ setattr__, _ delattr___ G
tp_as_async PyAsyncMethods * F gl %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * F gl %
tp_as_sequence PySequenceMethods * Fig s %
tp_as_mapping PyMappingMethods * FAE4s %
tp_hash hashfunc __hash__ X €
tp_call ternaryfunc _call__ X X
tp_str reprfunc _ Sstr X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X QG
tp_setattro setattrofunc __setattr_,  delattr X X (€
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * _doc__ X X
tp_traverse traverseproc X G
tp_clear inquiry X €
tp_richcompare richcmpfunc _It ,_le , _eq ,_ne_,|X G
gt_,__ge__
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc iter X
tp_iternext lternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ _base_
tp_dict PyObject * _dict__
tp_descr_get descrget func _get X
tp_descr_set descrsetfunc _set , delete_ X
tp_dictoffset Py_ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc __new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * _ bases___
<tp_mro> PyObject * __mro__
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses__
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
T TIdkLE
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PyTypeObject f& i B3] R B =
82
QT
tp_finalize destructor _del__
tp_vectorcall vectorcallfunc
FHitn
L 3] FER T i
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__ _ Ipow__
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_
T gkeE
U0 SRS (k) BFFA.
<> RIEEF WA FRERIIR I A NULL H9h 2 K.
[: &5 NI A FRABE B EEH .«
<2R§TJ .(1/559?11'1%) FTRTFBORLT) (RERZ NULL).
”(Q”: PyBaseObject_Type Wik E
YT PyType Type WhATRE.
"D BN (R AR Sl NULL)
X - PyType_Ready sets this value if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)

? — PyType_Ready may set this value depending on other slots

Also see the inheritance column

<

oe

oo

i il %E‘(

- type slot is inherited via *PyType_Ready* if defined with a *NULL* value
— the slots of the sub-struct are inherited individually

— inherited, but only in combination with other slots;

- it's complicated; see the slot's description

R, A T R R A R A AR -

see the slot's description

12.3. FBWK
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x2-4In
R HKE! YR A
nb_rshift binaryfunc __rshift
__rrshift_
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and___ rand
nb_inplace_and binaryfunc __dand__
nb_xor binaryfunc __XOr__ __ IXOr__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc _Oor__ __ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc _truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index
nb_matrix_multiply binaryfunc __matmul__
__rmatmul__
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem___
mp_ass_subscript objobjargproc __ setitem__,
_ delitem___
sq_length lenfunc _len__
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sq_item ssizeargfunc __getitem___
sqg_ass_item ssizeobjargproc __setitem___
_delitem___
sq_contains objobjproc __contains__
sqg_inplace_concat binaryfunc _jadd__
sq_inplace_repeat ssizeargfunc __imul__
bf_getbuffer getbufferproc()
bf releasebuffer releasebufferproc()

218
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FE{L typedef
typedef SHER IR [EFEEY
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
descrsetfunc int
PyObject *
PyObseat
13 .
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WESREEZ KR typedef BHHEZTEAFELE .

12.3.2 PyTypeObiject

PyTypeObject MZEHIE X ATVATE Include/object .h HEkE|., N T HES%E, WEERTHPME
e

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;

(FOAkRED)
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(£ L£50)

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;
} PyTypeObiject;

12.3.3 PyObiject #di{i

KBRS G LMY R T Pyvarobject 451, ob_size %&Hﬂ:muﬁﬁé(&l type_new () G, JH#H
BRI ). HEPyType Type OUER) &0kt _itemsize, XEKREE E’J;&Tﬁ (RpZE 7%
2 LI HEA ob_size FEL.

Py_ssize_ t PyObject .ob_refent
Part of the Stable ABL X 22BN 105 A4, | PyObject HEAD_INIT ZEWIMR{b M 1. 5
BT S o feny LA 7, RESEHI] MR ob_type f8HIZERD) RAPIMALI T4 H
X A s dinay 22 2, Sl A s g A
ok :
TR LT B

PyTypeObject ¥PyObject .ob_type
Part of the Stable ABL X 2R AT ajiG vl 2 e, B H % PyObject _HEAD_INIT
IS BCEMAIIIE, BERE— RS T 2 «PyType_Type . TE%T@KJJ@T%/\T}“}%%Q%E
/DA Windows EW]H, drids AT IR & — DA T PG4k, PR e BEAR (9] 1% 8 NULL 25 %

PyObject_HEAD_INIT H HAEAEH ] UA Ak s BT Ui i AT A 454 2 AR dd A ax 2 B . i
FUNE SR FER) -

Foo_Type.ob_type = &PyType_Type;

This should be done before any instances of the type are created. Py Type_Ready () checks if ob_type
is NULL, and if so, initializes it to the ob_type field of the base class. Py Type_Ready () will not change
this field if it is non-zero.

MoK :
BT Bl FRIK
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PyObject *PyOb ject ._ob_next

PyObject ¥*PyObject ._ob_prewv
XAV AEE LT % Py_TRACE_REFS B EFE (ZH configure —-with-trace-refs
option).

i PyObject_HEAD_INIT ZEMATCRFENIWIMRIL A NULL o X[T85 o meadxf 2, XA FBRIRE
A NULL . XFah s ameayaf %, XA FBOH TR S 20 L RITA T s X LA s .

M HTF&FEKE . HEiE K Hi&ZE sys.getobjects () B, TERE T IHEA
PYTHONDUMPREFS Ht, FTHIEATEEH ISR IE BRI 42 .

oK :
W BARP T REMR .,

12.3.4 PyVarObject #&{i

Py _ssize t PyVarObject .ob_size
Part of the Stable ABL X T4 /& 5 fichy 1 A3 2, BEMNIZHIIRIHR 0. X T2 5 o feay R 2, %
FEAARIR NS X

MoK :
TRBUARIIR I T B

12.3.5 PyTypeObject #&

Each slot has a section describing inheritance. If PyType_ Ready () may set a value when the field is set to
NULL then there will also be a “Default” section. (Note that many fields set on PyBaseObject_Type and
PyType_Type effectively act as defaults.)

const char *PyTypeObject .tp_name
Pointer to a NUL-terminated string containing the name of the type. For types that are accessible as module
globals, the string should be the full module name, followed by a dot, followed by the type name; for built-in
types, it should be just the type name. If the module is a submodule of a package, the full package name is
part of the full module name. For example, a type named T defined in module M in subpackage O in package
P should have the tp_name initializer "P.Q.M.T".

XtFah S feay KA 7, XNOARBAHR, MERAFRRAEN ' __module ' SAY(HEAHIR
FAERA

KA iy KA %, ip_name B AL AT . RGNS BRI NAHST A
B __module_ JEMWVIN, MG s T2 5T NAERAEN __nane_ JEHETIN .

MBRANFIEERS, WA tp_name FEFAEN __name_ JEM:SH, M __module_  JEH4 ¥
RAREXN (BAEETF R B E, 1 ESCing) . XEWRE R LG 0L PAT pickle. It
4, pydoc BIZ MBI SR R 29 % 2R AL

ETBORT[ O NULL, BEZPyTypeObject () HME—AIHTF B (B THENtp_itemsize DA
48

Aok :
TRBAGR I T B

Py _ssize_t PyTypeObject .tp_basicsize

Py _ssize_ t PyTypeObject .tp_itemsize
AL 3k e BT DA HH R S DA R BRI RN

FAAEPIRR S B T KEERBIRE R tp_itemsize FRONE; AWK EIAIH 2R
Htp itemsize FBIANE . XTHARERKELFIKIA, Bra Ll NRHE, BN

Htp basicsize 5.
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For a type with variable-length instances, the instances must have an ob_s1ize field, and the instance size
is tp_basicsize plus N times 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 toindicate 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 ini-
tializer 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.

KX FERIUEIT - A RAS A% H R ERE RN 55, WINEE tp_basicsize AR, Billn: 4

WA KRS T —4 double ¥4, tp itemsize §ijfE sizeof (double) . FijF RH AT

ftp_basicsize J& sizeof (double) A4k (RIXI2 double NTFFELK),

XFTAEAT RA WA K BB RAL, BN ATl NULL,

ok :

XLE S Rt TR Bl kK. AR BEA R AN AER W ep_itemsize, WATE T REH

Fitp_itemsize WEHAANFMWAETEET RALER (A X TZ AW BRI .
destructor PyTypeObject .tp_dealloc

F 1) SR AL BRER R T o BRAEPRAEE Y L1 7N 2 BRI OB AR BRI 6 5 None I E1lipsis

TORE) A5 W RAZ50 s SGXAS B PR AN T :

’void tp_dealloc (PyObject *self);

The destructor function is called by the Py DECREF () and Py_XDECREF () macros when the new ref-
erence count is zero. At this point, the instance is still in existence, but there are no references to it. The
destructor function should free all references which the instance owns, free all memory buffers owned by the
instance (using the freeing function corresponding to the allocation function used to allocate the buffer), and
call the type’s t p_ free function. If the type is not subtypable (doesn’t have the Py TPFLAGS_BASETYPE
flag bit set), it is permissible to call the object deallocator directly instead of via tp_ free. The object deal-
locator should be the one used to allocate the instance; this is normally PyObject_Del () if the instance
was allocated using PyObject_New () or PyObject_VarNew (), or PyObject_GC_Del () if the
instance was allocated using PyObject_GC_New () or PyObject_GC_NewVar ().

If the type supports garbage collection (has the Py TPFLAGS HAVE_ GC flag bit set), the destructor should
call PyObject_GC_UnTrack () before clearing any member fields.

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
reference 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:

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp-—>tp_free(self);
Py_DECREF (tp) ;

}

MoK :
BT Bl FRAK
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Py _ssize_t PyTypeObject.tp_vectorcall_offset

— AN FH vectorcall 1330 52 BRYE FH X 52 09 S5 51 9 ok 8007 7T S ) A% =, 3K 2 — Fh EE AT R
Htp_call HARPIERIEE.

This field is only used if the flag Py TPFLAGS_HAVE_VECTORCALL is set. If so, this must be a positive
integer containing the offset in the instance of a vectorcallfunc 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.

B[ & T Py_TPFLAGS_HAVE_VECTORCALL BRI IiKE tp_call HH{RHAT NG vector-
callfunc PRE—3 . X 0] AR ip_call % FjPyVectorcall_ Call () L.

#e ey It is not recommended for seap types to implement the vectorcall protocol. When a user sets
__call__ in Python code, only #p_call is updated, likely making it inconsistent with the vectorcall func-
tion.

15 3.8 Mk 7 3.8 BUZ A, XA A4 tp_print. fE Python 2.x v, ‘BRI TITEIFEIX
o AE Python 3.0 % 3.7 v, BEERA PN

Aok :

This field is always inherited. However, the Py TPFLAGS_HAVE_VECTORCALLflagis 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 PyTypeObject .tp_getattr

— MR BRIUB Y T R R R TR A

FBO A B X, W% tp_getattro RFE—EEL, A2 C RS
FORIBIEA, A Python FAFERRTR .

Mok :
4reH: tp_getattr, tp_getattro

BFBAW T EMep_getattro fikiK: Y TEAMWtp getattr Mltp_getattro ¥l NULL
Iz TRAEE MR R BBE N R tp_getattr fltp_getattro.

setattrfunc PyTypeOb ject .tp_setattr

— N5 1] R A A SE B B AN B3 S M Y W B SR B

TTBEIT . HERESN, Migfltp_setattro fi R eREL, HEZ 4 CFAHHSI
FORIEMES, AN E Python “FAFERITAR .

Rk :
AyreH: tp_setattr, tp_setattro

ZFESW TR Mep_setattro gk : ¥ TR ABHtp setattr fltp_setattro ¥
NULL FHZ TRBEG R M B BRI K tp_setattr flltp_setattro,

PyAsyncMethods *Py TypeObject .tp_as_async

10— MNLE N SHE C B2k b sEMawaitable flasynchronous iterator TSRS AH 3¢ Bk 1 5 B i Bt
GERR . TES R 2 2 IR TR

3.5 FRIBE: FEZ HI#EFRN tp_compare il tp_reserved,
ok
tp_as_async FERASHAMAK, (B ST B MR K.

reprfunc PyTypeObject .tp_repr

— AT N E R repr () MR T BEEL .
%% HPyobject_Repr () AR

224
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PyObject *tp_repr (PyObject *self);

Z R B R [B]— AP ER B Unicode X142 . ZEFRAEIE LT, ZBREUY 41k [ — PR, 248
&4y eval () B, HEHAGEWNIHEL, SR E—DEAMEERXT S . WERXORTFT, WE N4
RIA—ANPA < FEIFFERA > G R ATk R HE T R S i BRI B AT R

Bk :
BBt TR IARK
BRIA:

WERARBCEIZ T B, WHRIE] <$s object at sp> AW FAFR, HA ss K& R A TR,
Sp RGN A AL o

PyNumberMethods *PyTypeObject .tp_as_number
fe 1 — MM A R FE R, P S RS PATECA R R A R B X2 B SO 2
T3 2 S 25 Mtk

ok :
tp_as_number FERARSHMK, HITAE T B RMAK.

PySequenceMethods *PyTypeObject .tp_as_sequence
1 rﬂg/l\llﬁﬁu ght i est, e E B SRR T GAH KB 7B X S8 B SO L 5
P x; R MR

4ok :
tp_as_sequence FRAXWIMK, (EFEE I FESWEAMAIK.
PyMappingMethods *PyTypeObject .tp_as_mapping

TR — g AR FaEr, HhaE N SR TIPS XT S AH R B . X S B SR L e
FraT Ik,

oK :
tp_as_mapping FRARMRK, (HEr &7 RSP HMAR.

hashfunc PyTypeOb ject .tp_hash
— RIS T NE KL hash (O BYREUR TSRS .

HEM 5pyobject_Hash () HIHIFE:

Py_hash_t tp_hash (PyObject *);

~1 ARAERIEE R EHE R B A1 G A EE AR T A AR AR e, BB IR E— N IR 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_HashNot Implemented ().

B BEal g s s PyObject _HashNot Implemented () DA IR AT ARIRK G 7 7 ¥k TE
Python ZTHIX B fE Rl __hash__ = None %4, i isinstance (o, collections.
Hashable) IEffiik [ False.. H¥ERIERMZ AL : 7E Python Z1H I E 2 __hash__
= None &f{§if8 tp_hash f{\i g% B NPyObject_HashNotImplemented ().

Mok :

/Y: tp_hash, tp_richcompare

ZFESH TR RE tp_richcompare —{Egkmk: MKW tp _richcompare fltp_hash 1y
N NULL B F2RALR R4k & t p_richcompare Mltp_hash.

ternaryfunc PyTypeObject .tp_call
—ANATE R ST 4 ] R AR B . SRR AT IR X R MZAE Y NULL., HAE 4
Spryobject_call () BFHFE:

PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs);
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Aok :
BT RBAK .

reprfunc PyTypeObject .tp_str
— ARSI str () BAERYBREARSE. (R str IR — DR, str () BIMZ
KA S . SHEAI Pyobject _str () PATHERRAE, MpPyobject str () F5HH
AL )

H&4 Spyobject _Str () HIFE:

’PyObject *tp_str (PyObject *self);

Z R BUA IR [ — P47 ER B Unicode X5, BNV 42— “KIF” MR TFZRHRERRIER, BH
Xt EAE print () BREP S HABNE—EMEH R ERER.

ok :

BB TR AR

BRik:

MARBEZ TN, KA Pyobject _Repr () FaRkE— AR FRRER.

getattrofunc Py TypeObject .tp_getattro
— AR IR IR PE 77 5 B R AT e

HA& & 5Pyobject_GetAttr () HIMHE:

PyObject *tp_getattro(PyObject *self, PyObject *attr);

AT A AR F B PyObject_GenericGetAttr (), B T EHXRIEMERE T .
4ok :
I3eH: tp_getattr, tp_getattro

ZTFBSW TR tp_getattr —B40K: ¥R tp_getattr fltp_getattro ¥ NULL
I RALE R kK cp_getattr flltp_getattro.

BRik:
PyBaseObject_Type [fifflPyObject_GenericGetAttr ().,

setattrofunc PyTypeObject .tp_setattro

— AN 1) R AT I R 3 S M 1 T e HR £
HE & Spyobject_SetAttr () WFH[E]:

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

WA, i b AT SE FE R value % S NULL Of M B & M. 8 F T RA O 6 MR % o B ik
HPyObject_GenericSetAttr (), BELH T HANEBHENER .

Mok :
Ay tp_setattr, tp_setattro

RFESY TRBEcp_setattr —@YkRK: YT RKA W tp setattr flltp_setattro ¥Ry
NULL I TR ADE RN 4K tp_setattr fltp_setattro,

ENT
PyBaseObject_Type ffilPyObject_GenericSetAttr().

PyBufferProcs *PyTypeObject .tp_as_buffer
i i — A S S B GR DXE 1HA GOH K 1 B BRI S5 A R R 8 51 o 3k S8 Ber) SO S L 2%
A &2 A 1R

Aok :

226 Chapter 12. W& =cM 5



The Python/C API, %75 3.10.18

tp_as_buffer FRINSHAMEK, (AFF S KT B PHRMAIR.

unsigned long PyTypeObject.tp_£flags
BT BRI AR RS . FELETAR R W TR 0 R AT 3G 55— LB IR U T4 ]
KA (8ilid tp_as_number, tp_as_sequence, tp_as_mapping fltp_as_buffer 5|
M A AR ) R E B, EATTE S LA RUR ARG WX R AR A2 T, e B
PRI BT B U AT 5 W HAS A BAT % B NULL {6
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.

2Rilk:
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
(DA{ AT

H Al E SCT AN AR WA | s S84 BN 24T OR i AE itp_flags B A
JPyType_HasFeature () 22— KRB —HEARE p 1 f, IHE tp->tp_flags & £2
R AEEE.
Py TPFLAGS_HEAPTYPE
This bit is set when the type object itself is allocated on the heap, for example, types created dynamically
using Py Type_FromSpec (). Inthis case, the ob_t ype field of its instances is considered a reference
to the type, and the type object is INCREFed when a new instance is created, and DECREFed when
an instance is destroyed (this does not apply to instances of subtypes; only the type referenced by the
instance’s ob_type gets INCREFed or DECREFed).

Ak :
777

Py TPFLAGS_BASETYPE
2 PRI AT A ) — AR ZU ) RS A % PO O R B . SRR FURR O T B, IR
B TCIEE TR (JERLT Java Hiffinal” ) .
ok :
777
Py_TPFLAGS_READY
LRI R L Py Type_Ready () #5745 HIALINZ R LR R
Mok :
777
Py _TPFLAGS_READYING
Y pyType Ready () ATEWIIRLILZE BN G 12 H 2 HURR (7 R DR
Aok :
777
Py TPFLAGS_HAVE_GC
This bit is set when the object supports garbage collection. If this bit is set, instances must be created using
PyObject_GC_New () and destroyed using PyObject_GC_Del (). More information in section
fat %A § F 53R 38 =))4. This bit also implies that the GC-related fields tp_t raverse and
tp_clear are present in the type object.
Aok

Group: Py_TPFLAGS_HAVE_GC,tp_traverse, tp_clear
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The Py_TPFLAGS_HAVE_GC flag bit is inherited together with the tp_traverseand tp_clear
fields, i.e. if the Py TPFLAGS_HAVE_GC flag bit is clear in the subtype and the tp_traverse and
tp_clear fields in the subtype exist and have NULL values.

Py TPFLAGS_DEFAULT

This is a bitmask of all the bits that pertain to the existence of certain fields in the

type object and its extension structures. Currently, it includes the following bits:
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION.

Aok :

777

Py TPFLAGS_METHOD_DESCRIPTOR

XA FG RS AT R T R G0 e ik
HHN type (meth) BWH TZiElR, IRA:

e meth._ get_ (obj, cls) (*args, **kwds) (H 9 obj AN None) % 4 T
meth (obj, *args, **kwds).,

e meth._ get_ (None, cls) (*args, **kwds) & M % #ff T meth(*args,
**kwds) ,

BHEER obd meth () MM IR it f: BN ob) . meth IR )
ETE W

3.8 BN HE.
Aok :

This flag is never inherited by heap types. For extension types, it is inherited whenever t p_descr_get
is inherited.

Py_TPFLAGS_LONG_SUBCLASS
Py TPFLAGS_LIST SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS
Py TPFLAGS_TYPE_SUBCLASS

XLFARY Py Long_Check () S5 RBUHARPEER 2 — N RB R NN ERBAY T2 XN
LRI iz A i Py Object _IsInstance () BEHUHREE. 4R H A ERBA 2 LK
BV IR E Hoep_ flags, 75055 RE R ST A2 B A4 AR R BRI i 8 11 B0 0 Ao 2
11t BEAN R AT o

Py TPFLAGS_HAVE_FINALIZE

URMEM P tp_finalize A SBLEXA UL
3.4 B fE.

38 MG IWERT A ELER, W @SS e BB EWE 8 RAF
FEtp finalize fli{i,

Py_TPFLAGS_HAVE_VECTORCALL

MRS T vectorcall W30 B &1 XA L. ES R tp_vectorcall offset .
Pk :

This bit is inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL

3.9 BTk,
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Py TPFLAGS_IMMUTABLETYPE
AN AER RN R BB I UL R RV Te VA Bl B s R .
PyType_Ready () £xHEIX# A &2 XA .

Aok :
XANTEAR A 2R
3.10 FrH I Re.

Py_TPFLAGS_DISALLOW_INSTANTIATION
ARV IR SLH]: Fftp_new B NULL I EASAERB TR OIE __new_ H.

XA ERR AR @R R A B E, MARELZ G. B, & %0 1E %38
HPyType Ready () ZHi#iRE .-

R tp_base iy NULL 8{# sPyBaseObject_Type Mltp_new i NULL NWZEARSAE#5
SR FHINRE.

Aok :

XA AR SR B, TRGARERLGIL, BRAFENSRIE T AN NULL ftp_new
ixX HAgid i C APISEHE) .

~

TR SR IR RSO — A RAE ARV S 138 (BN Trabstract base class), 5 70 #]1]
BUiEhR . BACRIMOEE , iktp new TR .

3.10 B fE.

Py TPFLAGS_MAPPING
XA AR 15 B % 2 0 S 081 v] ATE B A match RES B B bR it VT el & A
Wrek 7241k collections.abc.Mapping Bf 3% E, FAEFMN collections. abe.
Sequence WHUHIX & .

s Py_TPFLAGS_MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an
error to enable both flags simultaneously.

Aok

This flag is inherited by types that do not already set Py_ TPFLAGS_SEQUENCE.
S

PEP 634 —#5t{LfbiaCIiie: M

3.10 B fE.

Py TPFLAGS_SEQUENCE
XA PEARE7 1 BHAZ 1 S5 19 T DATE R FHAE mat ch MBS AT B ARBT TR T 5K . B e
ek 7284k collections.abc.Sequence Bt H IR E, FHFEEN collections. abe.
Mapping I IBUHEE .

s Py_TPFLAGS_MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an
error to enable both flags simultaneously.

Aok

This flag is inherited by types that do not already set Py_ TPFLAGS_MAPPING.
B

PEP 634 — 45 L0 : MV

3.10 B fE.
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const char ¥*PyTypeObject .tp_doc
—/NTT RIS M 45 %R AN R0 SR AT R A NUL S50 C AAFany st . it poesh
FBUFRRISLH] ) __doc__ @,

Aok :
XAFB R TRBIK,

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 *arg);

H % Python B3R MWy S8 0 B 245 EATHE A AT 5 8 T SR AT s el — i A

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typical imple-
mentation of a tp_t raverse function simply calls Py_VISTT () on each of the instance’s members that
are Python objects that the instance owns. For example, this is function local_traverse () from the
_thread extension module:

static int
local_traverse (localobject *self, visitproc visit, woid *arg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return O;

}

WHBEPy_VISIT () XREAER AS MGG | A R . BARISAEAE— self—>key I
b, BB K8 NULL 8 Python “EAFHf K T AN BE MRS | I I—EB43

e — T, BIEARAIE S B K AN 2 UM RIS | ) —3543, VB Ry 48 B /R 4T3 8K il RE AR
FH B E M gc #EAY) get _referents () HMAHSERETE.

Bl YW ep traverse ), HALGIFT WA KNG GREAIRBIENT %7 ) A 78
Ville 2B, WER—AX Gl tp_weaklist MAHFEFTI M, IS ASCFFHER (tp_weaklist
IR RIXT 5 W EERE ANREBET 17 PR R SE O A ELHEEA 15 10 B Sis85 11 (5551 1F1R 000
%J%i%%‘%% HALE], (ESEBIBA R PR CR ARG I, PO RIRESCOIEAFAE B AT SR vl
TR <

WEWHEPy _VISIT() BR{EY local_traverse () By visit fll arg B HA R EMNAFR; AN ERE
HaA e,

B S S o Sl O (= 1S N i L < R < I S Y o = (R OB BT @AY /e
WPy TYPE (self), BEAEITIHMHMMESBRE (Blan— e FCEEZE) 1) tp_traverse #f
WAL 55 ZAT 2o WURBCAH XA, AU Rn] BEA S mT i

TE 3.9 JUE A HEorRERAN M 1T tp_traverse Hiff) Py TYPE (self) . FEHLFH Python ik
Hr, HIT bug 40217, SXAHA] BE S T BAE S Hh K AR R 5t -

ok :

Group: Py_ TPFLAGS_HAVE_GC,tp_traverse, tp_clear

This field is inherited by subtypes together with tp_clear and the Py TPFLAGS_HAVE_GC flag bit: the
flagbit, tp_traverse,and tp_clear areall inherited from the base type if they are all zero in the subtype.

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:
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int tp_clear (PyObject *);

tp_clear B G bR ECHON RAT BRI M S AEDR PRSI A I B AR5 1 . BURRTE, R+
WA to_clear BB E]—E AT 5 AR, X2 M r G, I HArE (L5
AT E e it tp_clear L. BN, JCHRMAR LI tp_clear AL, ROAA T REIER]5E 4 ]
TCALR A ARG . NICHANSRI Y tp_clear B BOb R AT BAT AT 6 &5 SCAL I R -
XA VBRI, I HR A SAd RS tp_clear BG4

tp_clear WSCBLLY 24 37 LB 4 ) HoS 52 B AT RES Python XFRAYTIAT, FFRFHE 1) X L8 A8 A Y 45
FHOH NULL, 0N A B Frs:

static int

local _clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self->kw);
Py_CLEAR(self->dict);
return O;

}

N4 Py CLEAR () 7%, FAIERRG|I BT : Fmia & X205 1A M7EHs m gt &
RS IFE BB NULL 2 J5 A REREIL Gt Py _DECREF (). X2 RS | vl BE < T 89k
LSRG AR I, il — R B IS 3l H A AT B FE e AF & Python (GRS (Fi T~ X IEE
AT G A 25258 555 | 1) o QSR HER) RAD A P REFR S | self , B3 IS8 w6 &% 4
FIFE4EF R NULL st s BB, KRR self stALER S RA M . Py CLEAR () 7245PA
LA T IR o

R tp_clear AR & RAEIBIGIBGN 22 HIBER A BIAN, 2451 T EUR AR E X R A T
PEEEIS , A 2 RARPRBIR g i B tp_dealloc,

W htp_clear AN H BRITBAGERG I, B DAAST5 20305 KR B 61 35 i X6 4 40 Python “7 437 A3 5
Python #4%, EAMILIAZS ST M. 7—Jrm, BT &1 4% Python Xf 4R, 445 I
Wtp_dealloc BRECRM tp_clear HARJTE.

A 5% Python B3 Iy 21 B 25 B AT HE A xd 5 A ST IR el — T P AR

oK :

Group: Py_ TPFLAGS_HAVE_GC,tp_traverse, tp_clear

This field is inherited by subtypes together with tp_t raverse and the Py_ TPFLAGS_HAVE_GC flag bit:
the flag bit, tp_traverse, and tp_clear are all inherited from the base type if they are all zero in the
subtype.

richcmpfunc PyTypeObject .tp_richcompare

AN IR ) E OB R B R, R 24 A

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

S HRUE N Py TypeObect g LINRBN LA .

PR 243 8] LA 455 GEE A Py_True B{ Py_False). WISRAE LHWKIEHE, BbHiRmE
Py_NotImplemented, %A T HAMAL SN S 2640 0] NULL H45 B A5 444

PN E B E L HVEtp_richcompare fllPyObject_RichCompare () [E =145

BE X
Py_LT | <
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=
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FE PN 52N T ik g 5 3 & 1 LURE R AL

Py_RETURN_RICHCOMPARE (VAL A, VAL B, op)
MZBE R A Py_True 8 Py_False, X HEHZA . VAL _A Hil VAL_B W70 il
it C WRGEHAFHATHEF I (N, BTN C 3R A ) « 5 = A HEEH G kK
B8, 5pPyobject_RichCompare () HZE—FE.
1R U R — 1 strong reference.,
KRR, FFRE S E I LR B NULL,
3.7 Frhi e

Pk :

AyeH: tp_hash, tp_richcompare

RFBEW T RBFE tp_hash —RYK: ST HRMKtp richcompare fltp_hash ¥J°h NULL
IRV R gk K c p_richcompare Mltp_hash,

BRiM:

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. How-

ever, 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

WIRPE A RSB R AT 55 B, WE 7 Bok R T F IS 75 555 | 51) 32 3k 10 S5 651 45 44 14
T A (288 GC 3k, WRAAFENTE) ; WM B Hirvobject _ClearWeakRefs () Hl
PyWeakref_ * BRI . SLHILEHATFEAIE—4 Pyobject* RBPFEIFWIMHRIE A NULL,

AERFR T B tp_weaklist i B RAGINEANRA T F T HEk .
Bk :
TR TRBAOR, HEESH T AN TN A S I A R X TR

R AR T RERBR G N5 E. BTkl tp_weaklistoffset ENH, FrbAxX
I AZAN I
When a type defined by a class statement has no ___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
reference list head for instances of the type, and the slot’s offset is stored in the type’s t p_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

—ANTTRRITE [ BB TE B, KBBR8 G Witerator . B WITETER H 2 W% R SL i Hyiterable
CRVE PP AR B BE R B S O R B AT RN TR AR5

W% S5Pyobject_GetTter () [HIAHIHE:

PyObject *tp_iter (PyObject *self);

Aok :
BT B g 2R RAK

iternextfunc Py TypeObject .tp_iternext

— AR 1 R BT BT, XK BOR [l iterator TR T, HAEH N

PyObject *tp_iternext (PyObject *self);

YZIE PGS, BRI NULL; StopIteration R nREXIREWATEEARE. Yk
A — AR, B R E] NULL. B AEAE R %A R S 2 ik A0 A
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i%ﬁ?%%iﬂiﬂﬁ?”:‘u%)‘(tp_iter BRE, I BB 2R [T AR S B A (A2 B i A
L) o

R B EryIter Next () WIFHHE
ok :
WF B o g TR,

struct PyMethodDef *PyTypeObject .tp_methods

— ANA[ER TR M PyMet hodDe £ Z5FIR I DA NULL &5 R B SEH a4, Bl T ILRB F#L
k.

KHFAREE )T, E e R Bl (B0 R tp_dice) B in— & ER IR 4
H.

4ok :

TRTBASH T RBTMR (@l AR AL TR 4E &R ) .

struct PyMemberDef *PyTypeObject .tp_members

— AT PyMembe rDe £ Z5HIRYIA NULL G50 HSEAAaEr, BT R w0
Bl pl st (FBEiL) .

TR T, MR T (SRR to_dict) SI— ML S Ir kil i 4
Ho

Aok :

BFBARYTIBPTR (B d A FHLHRARAY ) .

struct PyGetSetDef *PyTypeObject .tp_getset

—/NH[ERYFE R Py Get SetDef G5 DA NULL 45 R i ES AL T84S, BRI T Ui 5L
SROE RN e

XA I, AR G R tp_dict) ININ— MRS R AR 4
Ho

Mok :
ZTFBASY T RBR (BT R B IRl A F LG R 4K ) -

PyTypeObject ¥*PyTypeObject .tp_base

~/\Tﬁ'_6EI/J TR SRRV AL BV T AR (D 2R 55T . ERXDNRGLE, AR AR 2 HART
LR O CR B B S A B RN 4

T RO TR B A W) AR 4 R A B R L. C99 %ﬁ%ﬂﬁéﬂcﬁﬁﬁ “Hodib . R
HAGE R EHE RAR WNPy Type_GenericNew () # 2B R C99 Mkt

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type () is not re-
quired to produce an address constant. Compilers may support this (gcc does), MSVC does not. Both compilers
are strictly standard conforming in this particular behavior.

PRI, N STEY BRI LR B i B tp_base.

MoK :
BFBALH TR (R4).
BRIN:

ZFEBIA N «PyBaseObject_Type (% Python £ 51 Ui Hl object Z5H),

PyObject *PyTypeObject .tp_dict

BRI FHE Py Type_Ready () fiEFIXH.

This field should normally be initialized to NULL before PyType_Ready is called; it may also be initialized to
a dictionary containing initial attributes for the type. Once Py Type_Ready () has initialized the type, extra
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attributes for the type may be added to this dictionary only if they don’t correspond to overloaded operations
(like __add__()).

Pk :

YT BASHTRAR  ({EAEX B B 28 1 A [ AL i ke 48K 1 )
2Rik:

WRZFBON NULL, PyType Ready () ¥ ERHL— 1 HFH

e Sl T C-APL il pyDict_SetItem () Bl tp_dict BAREAN.

descrgetfunc Py TypeObject .tp_descr_get

— NIRRT CHA SR AT
PR 24

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Aok :
BT Bt TR BAK

descrsetfunc PyTypeObject .tp_descr_set

N 1T B B At e FELY ok R e T A
PRENAY R4 0

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

B value 550 NULL DA BRIZAE.
4ok :
WP B AW TRAYK .,

Py _ssize_t PyTypeObject .tp_dictoffset

AR ISR S A A B S AR R L D S B R AR A i S AR L
AR LB RS & 17WH$Z$«HHHPyObject_GenerchetAttr() f5iH .

AERFR T B S tp_dict /I Jade hZREN A B i JE P 7t .

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 dictio-
nary 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_itemsize and 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().)

ok :
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This field is inherited by subtypes, but see the rules listed below. A subtype may override this offset; this means
that the subtype 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.

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 has a ___slots__ declaration, the type inherits its
tp_dictoffset from its base type.

(Adding a slot named __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.)

BRIl
This slot has no default. For static types, if the field is NULL thenno ___dict__ gets created for instances.

initproc PyTypeObject .tp_init
—/NTT I A ) SE B AR Ak R B FE

This function corresponds to the __init__ () method of classes. Like __init__ (), it is possible to
create an instance without calling __init__ (), and it is possible to reinitialize an instance by calling its
__init__ () method again.

PR 244

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 key-
word arguments of the callto __init__ ().

tp_init RECINSRA A NULL, 7 8 A 2280w A e i mtgii i, BIERBA tp_new
PRAIGR [ —MZ R LB . SR co_new PREGR ] T —ANAN 2 R G S ) 1230 1 HA 2 AL 1y
S, Wep init RS o _new BB T —AN GBI R BH) L6, W1
KW tp_init KA.

WINHHRE 0, &AEREERNR ] -1 FAERS % ik B — 54 . and sets an exception on error.
ok :

WF B TR AAK

XA T SR T BOR A BOME .

allocfunc PyTypeObject .tp_alloc

5 1) — S 73 B R RO T e
PRENAY 540

PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems);

Aok :
TR S TRMK, HARHPEIES TR (Gl class IHREIER TRE) 40K,

ST ST HRA, ZFEREBRBSYIR NPy Type _GenericAlloc (), PATRMEIN FARHE ) HEL B SR
%38

For static subtypes, PyBaseObject_Typeuses PyType_GenericAlloc (). Thatisthe recommended
value for all statically defined types.

newfunc PyTypeObject .tp_new

—/IN AT A i 1) S5 B PR A FR T
B GORSZ R
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PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds); ‘

subtype ZHUR WA M RAYRAL; args T kwds ZHELF TN VR ) FERIS 2 A1 L BRI KB 7 S AL
THIERL subtype AR A SR co_new BT BRIERMIE B ARIZEA T4 (H
AEERTERETLRIYER).

tp_new BREUV M4 subtype->tp_alloc (subtype, nitems) R HNFRAEIESE, KRG H
PATHEX A DB BE— DI ERE . PT DA A b 20 06 58 FE 5 A I AR B Y 2 i o i e AL
S . — SRR TR AT AR AL, I WA BT Y 2 7E tp_new WEA:, X
THlZERA, KRR B M R B e p_init FEAAT.

Set the Py TPFLAGS _DISALLOW_INSTANTIATION flag to disallow creating instances of the type in
Python.

Aok :

RTFBESW AR YR, FIIMEN R ENSWtp_base Sy NULL 5 &sPyBaseObject_Type
P54 R BTARK

BN

S5 4 2 R B BRIA G . S5 R A R G Sk NULL, DU TG B 2T B
B ts R AEAE RN O He i, B T B

freefunc PyTypeObject .tp_free

— AT 1R 5L BRI R KU 1R B R BN 0A:

void tp_free(void *self);

— P HREIZE L VIIR A R PyObject_Free ().

Aok :

BT BAES TREK, HASHETRE GET class iBAEIEN TR K

BRik:

In dynamic subtypes, this field is set to a deallocator suitable to match Py Type GenericAlloc () and the
value of the Py TPFLAGS_HAVE_ GC flag bit.

For static subtypes, PyBaseObject_Type uses PyObject_Del.

inquiry PyTypeObject .tp_is_gc

TG 1 I IS R 4 R R R

The garbage collector needs to know whether a particular object is collectible or not. Normally, it is sufficient
to look at the object’s type’s tp_ f1ags field, and check the Py TPFLAGS_HAVE_GC flag bit. But some
types have a mixture of statically and dynamically allocated instances, and the statically allocated instances are
not collectible. Such types should define this function; it should return 1 for a collectible instance, and 0 for a
non-collectible instance. The signature is:

’int tp_is_gc(PyObject *self);

(LR A ME—RE B R R TAL . JERA Py Type_Type JE X T ABRBOR KIS & 4 feay &

)

ok :

WP B TR K

ik

This slot has no default. If this field is NULL, Py TPFLAGS_HAVE_GC is used as the functional equivalent.

PyObject *Py TypeObject .tp_bases
FRA T .

BT BEY s NULL Hgeiy sk Python AR 47 46 (L AT E
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ST EISAI 2, AP Py_tp_bases # i ¥fU#PyType FromSpecWithBases () ]
bases Z% . AT HSHOEA.

Wt LEMFRIE G L2, MR to_bases Hy—A4-T4l, Python KA L]
BHRR, (RSO g FN— AR

Bk :
XA FBASAHIRK .
PyObject *PyTypeObject .tp_mro
B R RRIER T, ARBA LI IRHF LA object ML, MM I IR T -
W B AR NULL H o . Python REESRA A7 46 (LI JHFEE
Aok :
RNFEASPMR; EREME Py Type_Ready () IHIZEI.

PyObject *PyTypeObject .tp_cache

W ARSE o AL N EBGE
Mok :
R TFEASHPAK .

PyObject *PyTypeObject .tp_subclasses

HOM T 2600855 | AL . AXLHENARBET .
Aok :
X FBA SR

PyObject *PyTypeObject .tp_weaklist

FGUNIEEL, TR RGN . AR, SERATRE .
Aok :
X FBA AR

destructor PyTypeObject .tp_del
ﬁ?&ﬁ%ﬁﬁﬁq o Tjﬁzﬂﬁﬂﬂ tp_finalize,

unsigned int Py TypeObject .tp_version_tag

MT RN EIEEAT DRAFREE .
Aok :
X FBASPIK.

destructor PyTypeObject .tp_£finalize

— AN L Bl IR LA R B AR . RIS

’void tp_finalize (PyObject *self);

WRRE T tp_finalize, fRREARRITE S 20N E SE B E— IR &Rt B g
(RSO B AEERS | ) — B0 ) BURTEXT BRI migi . AR, ey E
SAEZI ARG | Z B A, AR PR E BB A T IEFRAS .

tp_finalize AN HBZASMAIFHART: B, HMWEAERBALSIIERZMIAIT:

static void
local finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */

Q)
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(£ L£50)

PyErr_Fetch (&error_type, &error_value, &error_traceback);
VAN V4

/* Restore the saved exception. */
PyErr_Restore (error_type, error_value, error_traceback);

}

N EERE, AW R AL Python . tp_dealloc W PAMALFE Python ZARHIA ,
AU BIBZXT R A LA (USRI R BT TR —E ), WHZAGEAAT RE S LT 4efe b
A LLIR T CARAE T I ) o X% Python APT ISR ULAZ M, [ tp_dealloc i 1] BT 7E A L AEKF
FrA 2Rl (GIL). H2, AR SRR GO T ok B HA C 50 C++ BRIIXSS, .
M/NOHRRAETA ] tp_dealloc [ ZRARE A SR IX LEXF A S B L8 AL AT BE 5L

Aok :
T BT RRGR.
3.4 B RE.

TE 3.8 R B ¥ Before version 3.8 it was necessary to set the Py TPFLAGS_HAVE_FINALIZE flags bit in
order for this field to be used. This is no longer required.

S U
? AR G AL (PEP 442)

vectorcallfunc PyTypeObject .tp_vectorcall
Vectorcall function to use for calls of this type object. In other words, it is used to implement vectorcall for
type.__call__ . If tp_vectorcall is NULL, the default call implementation using __new___ and
__init__ isused.

Aok :
X FBAASHAK.
3.9 Fikishag: (GXAFE 3.8 AL, (H2M 3.9 THAHLAR)

12.3.6 EAAR
TEAGSE b, HE C AU o SRR ALAR I # &0y, tligdi, PyTypeobject GHIMAAERD HHE HE
R Py Type_Ready () RHNEHE.
T2 7 57E Python Hg SCRYSRIUA SR 22 B -
o FRSRBHREIA — S BRI, TR Z K.
o HESHEAS (EIFAREMIRYSEH]) AN R . AFRETE Python s & i 2 A0 R 1) &
Aﬁc
o FSIAS RIS T A 5 S, HILE AT Y AR AT TR L B IR

Also, since Py TypeObject 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 KR
An alternative to static types is heap-allocated types, or heap types for short, which correspond closely to classes
created by Python’s c1lass statement. Heap types have the Py TPFLAGS HEAPTYPE flag set.

This is done by filling a PyType_ Spec structure and calling PyType_FromSpec (),
PyType_FromSpecWithBases (),or PyType_ FromModuleAndSpec ().

124 HFIREHIF

type PyNumberMethods
RGP 8 1 00 R SR S BB PO B B 14T . B4 R B 7 Pl — e s
Xt N2 BB BRSO ]

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
binaryfunc

nb_matrix_multiply;
nb_inplace_matrix_multiply;

} PyNumberMethods;

AR SUH A= H ok Fon AU 2 BT A B AR B 6 28, IR e b Sy et (R0 — AR
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BRI A SEBI) o WA R A gy B B EROE SCERVE, IAUH A= H eR 80 R (1]
Py_NotImplemented, IR %EAE T HAAS RN EATLHGRE NULL FH5EE — 5.

{Ef#:  The nb_reserved field should always be NULL. It was previously called nb_1long, and was
renamed in Python 3.0.1.

binaryfunc PyNumberMethods .nb_add

binaryfunc PyNumberMet hods.nb_subtract
binaryfunc PyNumberMethods .nb_multiply
binaryfunc PyNumberMethods .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 PyNumberMet hods .nb_rshift
binaryfunc PyNumberMet hods .nb_and
binaryfunc PyNumberMethods .nb_xor
binaryfunc PyNumberMethods .nb_or
unaryfunc PyNumberMet hods.nb_int
void ¥*PyNumberMethods .nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods.

ternaryfunc PyNumberMethods .

binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.

binaryfunc PyNumberMethods.

nb_inplace_add
nb_inplace_subtract
nb_inplace_multiply
nb_inplace_remainder
nb_inplace_power
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 PyNumberMet hods .nb_index
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binaryfunc PyNumberMethods .nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

12.5 BRGIXTSR & E

type PyMappingMethods
SER PR 5 ) X G T S BB P B R B B B =

lenfunc PyMappingMethods .mp_length
B Py Mapping _Size () MlPyObject_Size () (Ef], FRAMFEKZES . WRIREA
S8 S8 U HU R 32 AT B8 NULL.

binaryfunc PyMappingMethods.mp_subscript
Z OB K Wipyobject_GetItem() HPySequence GetSlice() i H, H H H 5
PyObject_GetTtem () AH IR % 4. WAl 7 & 9% 3H 72 DA fPyMapping Check () PR 4K
R 1, FHMER LK 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 FIIMREE

type PySequenceMethods

SERMIURFRAT 1 0 R T S B S MR R B H 5L

lenfunc PySequenceMethods.sq_length
EKLZI%%&%&PySequence Size () MlPyObject_Size () Urffifl, HEASENMENEL. EL
BT sg itemMlsq_ass_item ARG ERT]| 5.

binaryfunc PySequenceMethods.sq concat

WHEE i PySequence_Concat () I EAMENES . FE22ii@ 1 nb_add fEAFTHUE
M2 G ERSWAT + 855,

ssizeargfunc PySequenceMethods.sq_repeat
WL Bt Py Sequence_Repeat () Brft lIFFRAARIRINZES . AEZ Ml nb_multiply M
FIBEMTZ IR BB T ~ i25A4F.

ssizeargfunc PySequenceMethods.sq _item
W R B i Py Sequence_GetTtem() B It R G MFI WM& 4. £ dnp_subscript
R AL AT N AR AR 2 J5 B I & 9 TryObject _GetTtem (). %A L & 5 # 3H 5E PA
firysequence Check () HEURE 1, BN EW AN NULL,

Negative indexes are handled as follows: if the sq_length slotis filled, it is called and the sequence length is
used to compute a positive index which is passed to sq_item. If sq_length is NULL, the index is passed
as is to the function.

ssizeobjargproc PySequenceMethods.sq_ass_item
I B ¥ #ipySequence SetTtem() Fi ff Al H H A MW M & 4. 2= KX E
wmp_ass_subscript RALHAT R B IBREAMREAEZ FERSWN T ryobject _SetTtem()
Mpyobject_DelTtem (). WIRITZA SRS H MR WZAE A2 7] PAPREF R NULL,

objobjproc PySequenceMethods.sq_contains
ZRET Py Sequence_Contains () I HAMIFEMLES . LA T AGRER A NULL, FELE
LT PySequence_Contains () Hifil %75 B2 $E]— L.
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binaryfunc PySequenceMethods.sq_inplace_concat

WRE Py Sequence_InPlaceConcat () Ul HAMENES . ENXBRERHE
VERL, FFRFHGR L, 2 AR AVGRHEN NULL, #EUEHS LT PySequence_InPlaceConcat () ¥f
iR F|PySequence_Concat (). fERMdnb_inplace_add FEMHITEF EHAM N JFE
oW T IR IR 2 BAT +=.

ssizeargfunc PySequenceMethods.sq_inplace_repeat

IR Py Sequence_InPlaceRepeat () il - HAHFEIME S . BN 4B W EKE—
YRR, FEHGR A, ZAE AT ABREF A NULL, FERUIEHL R PySequence_InPlaceRepeat () Hf
[BliE | PySequence_Repeat (), fE22iRiiidnb_inplace_multiply FEQLHRATELT I HIAH T
Z A BB S TSRS BT *=.

12.7 EpRX R E

type PyBufferProcs

BEASA RS Hig 1 22 o Dol Tl SR BRI 16T AWMU U 10 D o R AT 1) i 2 5 %
Gk R L N

getbufferproc PyBufferProcs.bf_getbuffer

B RR Y 25448

int (PyObject *exporter, Py _buffer *view, int flags);

QPR A2 exporter W SRARIETE flags BTG ER view. BREE (3) Ah, BLRREH) SEBLLATHATLA T 22
W

(1) Check if the request can be met. If not, raise PyExc_BufferError, set view—>o0bj to NULL and
return —1.

(2) AR RMT B
(3) 3G TR R B N BT
4) B view—>obj &N exporter I iEI view—>obi,
(5) A 0,
MR exporter 2 Geh X BTy 1) HE B BL G A (1) —T 43, AT DARE A £ 2 56 :
o FFH WG BN SRR IR view->0b 3 BOMXH A HHHGIH .

o BUE] D G KR E [ BB BIRAT 5. TR, view—>ob] REARARNTRAHT
EILIE

view AN BIAIIA S LA ¥ 5 0 1 —15, SR T AR R 24 T SR 2 AR o

REL —,

BT AEPy_buf fer FEMA ARG [ H) AP E T 5 07 H R A R B A A AT AT 9807

format, shape, strides, suboffsets fllinternal T iH% 7KV E HiEEm.

PyBuffer FillTnfo () $@ft T —F R ag i By g% ol X [F] B A A PR BT 1 SR ZE AL 1Y 187 (58
e

PyObject_GetBuffer () ;e %03 R B TE 9% 135 1 o

releasebufferproc PyBufferProcs.bf_releasebuffer

AR GRS

void (PyObject *exporter, Py_buffer *view);

Ak BEORE SR of IXOBE YR B I oK. a0 RN 77 8RR AT AT ¥E YR, WlpyBufferProcs.
bf_releasebuffer Al DA NULL. FEHARE LT, 1ok £ 0 br o 58 3005 A7 AR B9 mT 38 25
g

(1) 3B 1 PRA T HH R T e -
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() WERITEEE R 0, WIREHITA KERE] view HNTF

ST internal FEAILREMN X LRI . R T B OREE , 107H 9807 W ml G
JFAR G X AN view ZHEA

PCRRECR AT, view—>0b], B AX@IEPyBurffer _Release () FHBISEMM (W EEHT
FTORAEERTI ) .

PyBuffer_ Release () y&fI X135 IR A TH % i 10

12.8 SLMREHIF

3.5 B fE.

type PyAsyncMethods
BLAEHPARERA i 100 5 B R S Blawaitable Fllasynchronous iterator X4 A H&ET -

SERA A E AR

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

BERR A5 4 A

PyObject *am_await (PyObject *self);

R [E] R G b At Riterator, BIXT HAFTPy Tter Check () MJILRIA] 1,
R — X RA R awaitable W AR A #5EH NULL,

unaryfunc PyAsyncMethods.am_aiter

JLATSE I GRS A

PyObject *am_aiter (PyObject *self);

WAIR Bl —A~asynchronous iterator 3%, 162 H __anext__ () TR
USRI G S B 28 1A PN A (57 "] B8k NULL

unaryfunc PyAsyncMethods.am_anext

LR R 2544 A

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

BERR A5 4 A

PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

WEZRpyIter Send () TN . MR NULL,
3.10 R fE.
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12.9 ISR typedef

typedef PyObject *(*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
Fart of the Stable ABIL The purpose of this function is to separate memory allocation from memory initial-
ization. It should return a pointer to a block of memory of adequate length for the instance, suitably aligned,
and initialized to zeros, but with ob_refcnt set to 1 and ob_type set to the type argument. If the type’s
tp_itemsizeisnon-zero, the object’s ob_size field should be initialized to nifems and the length of the al-
located memory block should be tp_basicsize + nitems*tp_itemsize,rounded up to a multiple
of sizeof (void*) ;otherwise, nitems is not used and the length of the block should be tp_basicsize.

WU RO I AT AR AR SE BRI UG (A, B D BN N AP A BLAAT 5 HRR. 2 i e p_new ok
T o

typedef void (*destructor) (PyObject*)
Part of the Stable ABIL.

typedef void (*freefunc) (void*)
Zlltp free,

typedef PyObject *(*newfunc) (PyObject*, PyObject*, PyObject™*)
Part of the Stable ABL. 2 JLtp_new,

typedef int (*initproc) (PyObject*, PyObject*, PyObject™*)
Part of the Stable ABI. &)L, tp_init,

typedef PyObject *(*reprfunc) (PyObject*)
Part of the Stable ABL. & Ltp_repr,

typedef PyObject *(*getattrfunc) (PyObject *self, char *attr)
Part of the Stable ABL & A%} 4 A9 45 & J@ 1A {E. -

typedef int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
Part of the Stable ABL SN G AR EJRIERIE . K value ZEEN NULL FFMH R Z I 1 -

typedef PyObject *(*getattrofunc) (PyObject *self, PyObject *attr)
Part of the Stable ABL & M %} 4 A9 45 & J@ 1A {E. -

Zltp _getattro,

typedef int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
Part of the Stable ABL X R EAR EJRIERIE . KF value ZHGN NULL KHIH R % 1 -

Zltp_setattro,

typedef PyObject *(*descrget func) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. 2 JLtp_descr get,

typedef int (*descrsetfunc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABL. ), tp_descr_set,

typedef Py_hash_t (*hashfunc) (PyObject*)
Part of the Stable ABL. %L tp_hash,

typedef PyObject *(*richempfunc) (PyObject*, PyObject*, int)
Part of the Stable ABL. Z:J,tp_richcompare,

typedef PyObject *(*getiterfunc) (PyObject*)
Part of the Stable ABIL. Z:[,tp_iter,

typedef PyObject *(*iternextfunc) (PyObject*)
Part of the Stable ABL. 2, 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*)
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typedef PyObject *(*unaryfunc) (PyObject*)
Part of the Stable ABIL.

typedef PyObject *(*binaryfunc) (PyObject*, PyObject™)
Part of the Stable ABL

typedef PySendResult (*sendfunc) (PyObject*, PyObject*, PyObject**)
ZLam_send,

typedef PyObject *(*ternaryfunc) (PyObject*, PyObject*, PyObject*)
Fart of the Stable ABI.

typedef PyObject *(*ssizeargfunc) (PyObject*, Py_ssize_t)
Part of the Stable ABIL.

typedef int (*ssizeobjargproc) (PyObject*, Py_ssize_t, PyObject*)
Part of the Stable ABIL.

typedef int (*objobjproc) (PyObject*, PyObject*)
Part of the Stable ABIL.

typedef int (*fobjobjargproc) (PyObject*, PyObject*, PyObject*)
Part of the Stable ABIL.

12.10 $¥

R 2—4E Python 2L PR BRI . H AR AT e B R A Hk . AR T AR
Prff il . ZARBUE 2R 0, 525 5 A AR, 157 defining-new-types F/l new-types-topics .

—AEARRE SRR

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O0)
.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

VRATREIE B B A SE S BRI AA (Lar B IH AU (35152 1E CPython AR H )

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)

"mymod.MyObJject", /* tp_name */

sizeof (MyObject), /* tp_basicsize */
0, /* tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */

0, /* tp_vectorcall_offset */
0, /* tp_getattr */

0, /* tp_setattr */

0, /* tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */

0, /* tp_as_number */
0, /* tp_as_sequence */
0, /* tp_as_mapping */

Q)
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(& b))
0, /* tp_hash */
0, /* tp_call */
0, /* tp_str */
0, /* tp_getattro */
0, /* tp_setattro */
0, /* tp_as_buffer */
0, /* tp_flags */
PyDoc_STR("My objects"), /* tp_doc */
0, /* tp_traverse */
0, /* tp_clear */
0, /* tp_richcompare */
0, /* tp_weaklistoffset */
0, /* tp_iter */
0, /* tp_iternext */
0, /* tp_methods */
0, /* tp_members */
0, /* tp_getset */
0, /* tp_base */
0, /* tp_dict */
0, /* tp_descr_get */
0, /* tp_descr_set */
0, /* tp_dictoffset */
0, /* tp_init */
0, /* tp_alloc */
myobj_new, /* tp_new */

bi

e

—ASCREREEIH . S SRIG Fa R 28

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;

QS

246 Chapter 12. W& =cM 5




The Python/C API, %75 3.10.18

(£ L£50)

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 TR B T S92 A SR

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)
.tp_name = "mymod.MyObject",

bi

B fA] B A AT AR S B A L

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

1211 EXMREBZIHEIANIIR B

Python XHIEFRG | A4 B3 AS I -5 (] i 75 2 “%ﬁ%ﬁ” XM SR, B ARas Xt g Pl e 5 e
BRMNR . ARAFHENRITIHRRE, 80E DR TR (Ber s A eR) 5IHmRE, R~
it 2 AR AR B S EF o

WA HE NN, RAXN R Wp _flags FE M\@ﬁ@é?Py TPFLAGS_HAVE_GC Ff # fit —
A~tp_traverse LIEEI’J%I)L WIRAZ A LB R AT AR, BFEELMep_clear .

Py_TPFLAGS_HAVE_GC
W T ARG AL SR B QAT A AL IS AL« SRy R L, T SCHE I SO R R 2 2kt
%

BEAR TR AL) 3 pR RS AU A A -
1. WA PyObject_GC_New () BiPyObject_GC_NewVar () RikEsi 45 BL NAE-
2. WAL T A T RE AL S A AR S B S, BRI PyObject GC_Track () .
[FIRER, XTGBT A w2 F -
L FES | B AR P BRI Pyobject _GC_UnTrack () .
2. WM PyObject_GC_Del () FEBUNGINAE
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ey NR—FEBGIN T Py_TPFLAGS_HAVE_GC, ¥ £/MsL e/ b—tp_traverse
AR E R AR ok B H— AN s AN 2 AR .

2 ] HMpyType_Ready() B #% APL K 28 u] £ H M © EI’J SIS ]
WMPyType_FromSpecWithBases () B{PyType_FromSpec () Elj‘ it B 2% b 8 zh |
Fitp_flags, tp_traverse fltp_clear FB, MR ZKEZ 4K B S8 T 37 3% 0] Uk
At HiZ 128 IR A fdE Py TPFLAGS HAVE_GC JHARITE .

TYPE *PyObject_GC_New (TYPE, PyTypeObject *type)
KT pryobject_New() , BT RE T Py_TPFLAGS_HAVE_GC AREMARMR .

TYPE *PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
K F-Pyobject NewVar () , EHTRE TPy _TPFLAGS HAVE_ GC WM RSN 4 ,

TYPE *PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
HPyObject NewVar () Jr7) ook 4 5B I8 B R /e 2 [ ] HE /N J A 6 4 BOFE 2R I 3R
NULL. op W25 i ARSI BB

void PyObject_GC_Track (PyObject *op)
Part of the Stable ABL 4EXI5 op T AZI SR WIS B ERA A28 X G b o W GRAE T Ui 2 R B P A0 0
PRAFARUY, P IS AT RETEAEATINARTT 48921 T . fEtp_t raverse ALPRRETH IR F-BE NA AL
J5i, LAV Y RERR KR, B A AR AL i R BOR R AL

int PyObject_IS_GC (PyObject *obj)
LUESOE SIS Tiiﬁiﬁlqﬁt%%fbﬁ(mﬂiéliﬁkgﬁ 7RU‘\'Jifilil 0

AR EREGR [] O W5 To ik e Sk Il 1

int PyObject_GC_IsTracked (PyObject *op)
Part of the Stable ABI since version 3.9. IR op X ZRBISEIL T GC WML H. op B BIIE#E L3R FIices
JBEENERE] 1, A6 0,

X2 F Python BR%{ gc.is_tracked() .

3.9 Hri s

int PyObject_GC_IsFinalized (PyObject *op)
Part of the Stable ABI since version 3.9. T3 op XS4 TSI T GC il H. op B L BRI as &
QEWI'J 1, AR E 0,
2T Python pR%{ gc.is_finalized().

3.9 ?ﬁﬁHf(IjJ AE
void PyObject_GC_Del (void *op)
Part of the Stable ABL F& it %t £ 09 W #, 1% % £ 4] 48 1k i HPyObject_GC_New ()
B PyObject_GC_NewVar () ZFECNAE-
void PyObject_GC_UnTrack (void *op)
Part of the Stable ABL M AW 5 R B2 H) 25 2 M R AE G H R IR op X 5. W HERE W AMERRT R EHR
M Pyobject _GC_Track () VARFHMEIFI BB R A . RIS (cp_dealloc AJlH) 124
TEtp_ traverse AT R AEART 2 B R R Rl xS T ek 4R
TE 3.8 RH P: _PyObject_GC_TRACK () Ml _PyObject_GC_UNTRACK () ZEMAHF CAPI 15,
tp_traverse QLFIEADA N KRB R EIE S .
typedef int (*visitproc) (PyObject *object, void *arg)
Part of the Stable ABL 145 tp_traverse AEFRIT A BRELIIZETL, object 22545 W1 35 T4k 71—

IRIGE, BTSN T tp_traverse ALHIY arg o Python R0 227 A3 bR A0S IR A
FURBIBERAGI , AT EH 7 B A TSI R A

tp_traverse AFHIMITE DA

typedef int (*traverseproc) (PyObject *self, visitproc visit, void *arg)

Part of the Stable ABL J{] T2 g% G038 [y s AL B AYSEBUAL TN self It HLH AL & 8 A% G2 )
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visit PREL, visit TE S AL S X G AL 45 A PERR 7 1) arg {EL. visir PR IR AT PfEHY NULL XF 5 4E
RSH AR visit IR IETAERAE, WZAEY 24957 R [H]
N T fEiftp_traverse AbBRAYSEIL, Python $E it T —ANPy VISTT () %, HEMMPX AL, B
W tp_traverse WIZBEAN44 K visit F arg .
void Py_VISIT (PyObject *0)
WR o ANk NULL, W visie BIREL, PS40 0 fl arg. WA visit SR o]l —ANAERAE, ) ]
WM. WHEZ )G, tp_traverse AR FIIER QT

static int
my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

tp_clear QRIRREF AN inquiry AL, QRN AZ N NULL,

typedef int (*inquiry) (PyObject *self)
Part of the Stable ABL ZFe 7 AL EAGI IS o AR GORTFE S ¥, B ATA T
REELE RIS . TEERAZ, MBI I E G LA A8 CRaEXT 5]
M Py _DECREF () J5¥) o BRI B 2 RAETEAG | hi, WS .

12.11.1 E§LIR EW SRR A

XA C-APLERME T DAR pR S T8 B3k w3217

Py_ssize_t PyGC_Collect (void)
Part of the Stable ABL $hf758 43k i, ARk mUes 28 MG . GEHEE gc.collect ()
STAMHPITE )
3R o] 2 [ S + TovEs IS B AN AT AR BOW S A . QR i pl 4% s 2 e BT el W) S7 B
WRIE] 0. FESIR F W E] & A AR S W% 4 sys . unraisablehook. WHREIASTI KR .

int PyGC_Enable (void)
Part of the Stable ABI since version 3.10. j2 AL LS : F5PIT gc.enable () . IREIZ HIFPIRES,
0 A 1 AR .
3.10 i T fe.

int PyGC_Disable (void)
Part of the Stable ABI since version 3.10. 25 B lcss: 25T ge.disable () . IREIZHIFPIRES,
0 &L 1 A .
3.10 i T fe.

int PyGC_IsEnabled (void)

Part of the Stable ABI since version 3.10. 2] Bi3 FIRER LIRS 24T ge.isenabled () . 1R[A]Y
HIAARES, 0 A& 1 h)EH

3.10 B HE.
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AP #1 ABI KR A< & 18

CPython 7£ T #1175 i B85 AT o« HERXM YT GabE RS, A2 isd it 6 riRAs .

WSRC AP 89422t BRERAR APLAI ABLEET -

PY_MAJOR_VERSION
3(3.4.1a2 FHE—E).

PY MINOR_VERSION
4(3.4.1a2 HHYZE ).

PY_MICRO_VERSION
1(3.4.1a2 HEE =BT,

PY_RELEASE_LEVEL

a(3.4.1a2 W5 3 BRI FHE) . W HEH 0xA Bl alpha, 0xB BJl beta, 0xC HJl release candidate 5§ 0xF EfI

final,
PY_ RELEASE_SERIAL

2(3.4.1a2 HIRRECT) . FRERELERAMR.

PY_VERSION_HEX
Gt Ry BN EEHOE ) Python JiUA

JRJZ B AR S T 7 AR 7 3R 2 1 32 FUARR A By Ak PR AR L

FHHE | ¥ (KnFTEF) | 88 3.4.1a2 HIE
1 1-8 PY_MAJOR_VERSION | 0x03
2 9-16 PY_MINOR_VERSION | 0x04
3 17-24 PY_MICRO_VERSION | 0x01
4 25-28 PY_RELEASE_LEVEL | OxA
29-32 PY_RELEASE_SERIAL | 0x2

BXARE3.4.1a2 Bt st fl A4S SR 0x030401a2 1 3.10. 0 BI-FAsdbh R A2 0x030a00£0,

FrA $E 2 A0 2280 & SCFE Include/patchlevel.h,

251
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RIEXFERE

>>> Python A2 BN BN RAT . 05 AT DATE RETE MRS TP A2 B A TR AR R Bl v B 2
. HADNFE X
o M AT AR ARSI, DARKHE—XILEC 2 A e (B85 rdhs . KiES s =515)
W, BTEfRE Mg )5, 2 E Python I ERIAFE/RAT .
e Ellipsis NEHE.
2to3 X JE—2 i Python 2.x AURGHE4% > Python 3.x ARSI TR, 38 2 AT il A i R ik [y g b A R Ak
PRIHR A AL h) 8
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.
abstract base class -- il R IR IIFFIFIHR ABC, Jgfduck-typing BIANFE, EARHBL T —FiE S TR B
J3, M T HAF GG hasattr () B TRMEE MR (FlanfEH A ). ABC
FIAT R, XMSIFAEG R H HABSE, (HAWIREYE isinstance () fl issubclass () ik
A5 PR abe BEHCRY . Python F 47172 N E 1) ABC HI T SL BB 45H (7F collections . abe
Pedr) B (FE numbers B ) I (7F io i), S ABIRIFAIMBLS (fF import1ib.abe
Riderb) . ARETDAE ] abc BE A O ABC.
annotation -- baii: CHEE| AR KEME. REUESBERIMEMIRE:, BN £ 226 k.
SR AR B R IZ A TR T R, HARAR R SRR R B AR 2 o IR . SR R
M __annotations__ f#ikEM:.
2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTIHIEEWAE N L. BiES W
annotations-howto " {5 F AR 1Y A S0 Bk o

argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o REEF A TERRBOR I P T A AR AT (B0 name=) SUEAME N A STERTTA A ** 15
JRHLAEM A 250K, 3 FI 5 AEA TR complex () B Y@ T Kt 7S

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o EE A AET RETFSHSEC MESHOTH T SHON RIS AL S8 wila
WA * Witerable FTTRBAL A . 20KUL, 3 F1 5 ZEA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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AR BRSSO S I calls 4, RUEEYE, (AR
AT R — A BHG I L2 IR A0 7 (1 Jr 25 B

HZ Wparameter RiEFRZFEH , H W HEH ZEELSHKAA L PEP 362,

asynchronous context manager -- 5326 | FSCEBZS L A X 4 @ o ® X __aenter_ () M
__aexit__ () FYERX async with A PIEREESEA TR . B PEP 492 5] A,

asynchronous generator -- 5525 /E % 2% 1% [B1{E Masynchronous generator iterator R B -5{#H async
def & X PEEREARFALL, ANRZAHETFTEAS yield R PA=E— RS WHE async for
PEERHp {5 FH 1
WARTEE R 248 A g R A, B L LT W] RE 238 o+ 4 %
FEREARE SL, T ETH AP ARE R

— A A AR R BT BE L7 await FRIBHEE asyne for PAK async with 4],
asynchronous generator iterator -- 5335 1 k8% 4C8Y asynchronous generator BREL T BN BHINT A .

WX G @ Tasynchronous iterator, M4ffi[] __anext__ () J7 ki £k il — A TS Rphf ok AT
S b s e ) AU BB R —> yield kit

4 yield SoRFEHAEALEL, IEAEM BB PR (L3R AR A by ). 4% 5
Pk R BER B anext_ () BT EMRAMIER , T2 BTG RSN
Z: il PEP 492 A1 PEP 525,

asynchronous iterable -- S B[ KRR W 7E async for i A) o gk 6 H 09 X S b 0 B W
__aiter__ () F¥EREl—Aasynchronous iterator, | PEP 492 5] A,

asynchronous iterator -- 5335 3%fCES LI T _aiter () Ml__anext_ () FEEMXER. __anext_
WLAR Bl —A~awaitable 342 . async for £XbHLR B EAARMN __anext_ () FyAFrR I A] 5§
fixts, HIHD|%—1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE KIKE— DU RIE, WHEEHN A TIBXILLIRRGIT . 2BBRGE, WRXTSR 0 B
J&ME a MWTPA o0.a KRG E .

WS LT, HE B SOU identifiers H-ERHAZ BRI R AR 2 T DARY, (14108 )
setattr (). SPEMBHEA TGN SRR, MURBATE getattr () KIEIL.
awaitable -- \[AFREN R GEFE await FRIXX PSS, AT A coroutine BUZ2HA __await_ () 7

HXTER . 20 PEP 492,

BDFL “Z B zZEpi#E” W3R 45, B Guido van Rossum, Python )13 .

binary file -- “JERISCH: file object BEMG TS F 1 K AT o T HERISCARRI B R EE A BRI (Teb,
"wb' or "rb+") FTHM M. sys.stdin.buffer. sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile WYSLHI.

TS Wext file TIRRESIET str WRMSIFXTE

borrowed reference -- ff A5 [JHl £ Python ¥ C API 1, f§ 5|25 —FXI L5 1, %5~
HARFFEIZGI o AR SR BN Tk A8 B — RS F5 5T . BN, S8R Dy ol AR BT 417

5 Jg— A strong reference AR E .

HEFEAEborrowed reference PR Py INCREF () DAY R HELE W Fystrong reference, [RAERE 41ZXT4
TEAEAE AT N I G — KA Z B . Py _NewRef () RECA] DA KA — AN Hir i strong

reference.,

bytes-like object -- =Y MIRF % 4% o WL I AL RS C-contiguous F Nt % . XAFEA bytes.
bytearray fll array.array X4, PANVFZEHE nemoryview X 4. FRNRATEZf
PERBHEE e XSS E TR R . R IR SO A SR BT AR S
FELCERAE TR B AR ) R . XX RAE SR PR TR AT R . AR GE P
SHIFA4E bytearray A} bytearray i memoryview, HAWEAEZR i HIEHR AT A
AIARRT G HEEE T RRAY) s XM A6 71136 bytes DA bytes X4 () memoryview,

bytecode -- ‘=it Python JFACH 29 4t E i, R CPython fif st 2% /R Python 271 RS .
FAIR S GEAFAE cpye U, IRFESE IR IA TR — SCHFI SR R (AT DA G 25055 358 2 13

9
9

SRR

9
!
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NFHR) o XA FAE S A AR T R AT WL B ) virual machine 2 _F o G AN
Python AL BRI RS A—E@ ], A—EREXEA[H] Python A 54

TR HN R AT LAE dis BRI SR &R .

callable -- W[ JJIIRFER AT A G2 nT AT VR s RO &, I AT BEMY i — S E (B Wargumenr),
A TR

callable (argumentl, argument2, ...)

function, WY JERmethod 55, WIETFIWMMN R, LT __call () IFEkmIMLEpIEET
AR

callback -- [ —ERSEWE A DA DATE AR 0 5 209808 FH 1) 1B F2 R 4
class FIRAEH P g USR5 SGE S A HZ I SEB - T B E R i g s
class variable -- 2338 5y 7R g AR &, I HAURAE S )2 FAE R (AN @76 2200 356 B 2 .

coercion -- SRGIHAVERHR A2 40 5 A R RSB B E PP 2B AG S0 B b A% 4R oy — Fh 2k
B, B, int (3.15) RFIETR BN E R 3, B4 3+4.5 1, SHINRBR—8 (—4
& int, —ANE float) , WE WAL A R ZEBLA GEAIN, BNKF5] & TypeError. WK A ]
?ﬂ%ﬁm%’], TEIF BULAURE T A W3R SEH— M RIZERL, BIANEEE Y float (3) +4.5 1M

NIE 3+4.5,

complex number -- 535 XS HLBARGNY SR, Hoh A BeE AR R A A — A R A
MEROR RERCRA, (-1 WP R) MSeRll, W ERs P Sl 1, E TS 5. Python N
TR SRy, R TARRSAARIe T o A —4 3 8, BN 3+15 . WSRFGE math fibk
PR RAR  ZBORAS, W cmath, REEIMEAR— A B S R R WERAR G
HE, BMENEILTF A AR,

context manager -- |- FICRPIEY 7F with B P, EidE X __enter_ () fl _exit__ () Hik
RFEFIAFDIRSHXT S . 20 PEP 343,

context variable -- |- F 303 g —FRIEH BN LR SO AEA AFRIPMER A . XU TAELRR R
PR PATERRE T LR AR FEP AR A, W BT CEERL, — M Tt ges
HEA LT, M E ORI AR R T S BT B, £ contextvars.

contiguous -- ¥E&; — AN E NI E C i 40} Forran % S S WA R ELER . FE4EZvh /2 C Ml Fortran
AR . E—4EB Y, Frf 2k B U ATE AP A SR HEHESY SRS IR s R 5 0T
TEZ Yt C-IELAU T, M4 N AFHUEEHES B B e — A2 5 | 1 ) 4% H B 33 el . {HJ&4F Fortran
S P NZ S — R k.

coroutine - UyFE {2 TR AL, FOIRMDEN (AT i . P L
VPSR LA IR . G asyne def HASH. 20 PEP 492,

coroutine function -- PRFEEAEL 1% W —coroutine SR EREL . PIMEREEL asyne def 15AIEE X,
HAHERL S await., async for Ml async with RS, X2 H PEP 492 5] A1,

CPython Python G S HHHESLHL, 12 python.org %, "CPython” —ifl i T-LELBEHHE B 2B 5 2
S BB 4N Jython By IronPython AH X 51 .

decorator -- JEUEgE R MIME 73— ERE RS, EE M ewrapper IHETEARIATRECL S . 4
FRIE WA T4 FE classmethod () fll staticmethod ().

P MAEAR RN, DU WA eR B0 ST S R Se 5

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

E*ﬂ‘]’f%ﬁiﬁiﬁﬂ%?%’& (I F R - A SRR TS WL s 80E SO 285E L SC
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descriptor -- fiiB%F FTEX T __get_ (), __set__() M __delete_ () FEHXIR. X—1KE
PENHRAR I, ERRRRIEFT A S E R A A . EEREOLN, S a.b KRR, RE
sl N B R SAE o BZEF IR AR A TN b IR, HUR b2 Mibds, WS
[t ARy ik . BRARIA AR AR &2 B2 KRR Python [5G 8, [HNIX 2 VP2 T SRRV 2L AL,
BIERE DR BE. FO7IR. BRSTERA LSS5 H A

B RFIRIR T ER 25K, 752 5 descriptors ¥, fiiA #4457

dictionary -- Uit — A SCHBAL, Ho AL AR BIA I A9 (. 7T PARALATRA __hash__ () Fl
_eq_ () JYERIMGR. E Perl i 5 FFHRA hash,

dictionary comprehension -- “y MLl 5X A0 P~ 0] TR AU G o B BT A B 0 3R IR 0] 45 R ) —
MEESYE, results = {n: n ** 2 for n in range (10) } FENK—PHE n B{Hn **
2 FOWRLET Y B it 2 )l comprehensions

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fl dict.items () IR [EIWIXTEYETR N
FHAE . EAHEHE T E D ESHE, XERE Y FHRSAER, EE SN A, 2
P M B o BRI, AT 1ist (dictview) . S dict-views.,

docstring -- SCRY VAP (o028, eRBEBLER 2 ISR — AU LR A7 P . EAEAUS AT
W 2, (BB R BT TAER . BRAERIRE) __doc_ J@iEH. T ERHTA
TN, DR X R A RO A RO B

duck-typing -- -7 R8 Jg—Fh g KIS, BIFAHEEE T R BAORH 2 A/ B EmMpE 0,
EHBRAS A EESUENE: (BRGNS T, MEREEN T, BaEEmENST.”) BT
SR U AERRE A, Bt RIS Al @ Ao i 2 SRR T RIS . M1 287 5 o0 il
type () B isinstance () fgill. ((HEVERNF-2EBRT DAME 40 28 & fE b e, ) MfERESR
F hasattr () s 2EAFP SRfE,

EAFP “KJFIHHRIFRI AR Y (P CHEE . iXFf Python 7 Fl RS 4 5 XS 2 (B 2 i s 10 B ol Jg 1 A7
TE, AR E RIS R I Pd RS 45 St R K EHE A try Ml except iHA). T
HARXF R NE BB LBYL WA, # UL T C G2 HAthiE 5 .

expression -- FiE X DK B FAMEMIEWEAIC. Ha)igil, —PNEBREFRITENTFEE. &4
FR. OBV BB R BRI RIEE, BIREER SR Bl —AME. 52 HAES A, Ik
B S M R s . AFTEA RN FH VE B U statement , Bl while, WRHUWL 28 T1EM)
[IE| STy

extension module -- ™ JERi DA C 5§ C++ 4S5 p9BiH, f ] Python ) C API 515 F 4.0 PAKH F ARG
B T2 H.

f-string - f-F45H 20 F £ B TP BRI I EE RN - B RS SR R
{HMIE ., 20 PEP 498,

file object -- SCAFRFG X AMEALTH 7] SO AP DA T2 IEMX SR (A read () 8 write () X
W77 o« AR AN AR, SCEXT G AT AR B SR SO, XA R B, st
iﬁiiﬂ?%ﬂ"ﬁﬁl‘tﬂ (FIanpRUERI A/ . WAFER X B, S5 USRIl Xt
R R R
S b A I SRS G SR IR = 2] SUPE, SR — R S DA U BRI E
SUBTE do ik, GBS R 2 open () BRI

file-like object -- SCAFIINS 4R file object F)[R] SLiA] .

filesystem encoding and error handler -- S H4e4uhi% X HH RALHLZS Python Ik M54 R GE RS
AR RG0S Unicode I 4mAtg =5 FE IR AL IS .

A B B G R b A ARIE R R I RS K BEAE 128 DA BT A 358 . 1SR e B G 4 =X TG
VARALIGARIE, W) API s A BE£5| & UnicodeError,

sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PRELA]#HE ¥k
RO R G i hg =X 5 R AL R

filesystem encoding and error handler ‘Z¥F Python JEz|IHE T PyConfig_Read () ERECEAECEN : 15
ZPyConfigfjfilesystem _encoding fMlfilesystem errors ZE G,

52 Wlocale encoding
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finder -- Ry — PP LS AL loader X5 .

M Python 3.3 JRAFAE IR BU A Ak Lk 2 4% % BiLf sys.meta_path [#iff], PAKparh entry
finders Bl & sys .path_hooks ffi [,

LTS 0 PEP 302, PEP 420 il PEP 451,

floor division -- [i] FHUBEERE: 5] F & A BB BB A YA 1 FBUEREN RN ZE // . B
fn, F#kX 11 /7 AWITESSRE 2, M52 RSB EIERZERE 2.75 . {5 (-11)
// 4 4RE -3 X E -2.75 @ TFTRAGEIEEE., L PEP 238,

function -- BR%L T DA R FH 35 2R [ MBI —2HiEA] o 38 AT DA AR AN A 23 HFE R BRI T
¥ . 59 Wparameter, method Fi1 function 277 .

function annotation -- FRECkiTHE: BI41XT B E0E S 80 B{E B annotation .
PRAR I T2 242 = - BlnPA R B2 1 int SEOFHIHR E— int {E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PR AR TE R I AR UL function —5

% W variable annotation #1 PEP 484, F Ak T IINfE. 533527 annotations-howto DA T f## f bx
R RS B

_ future__ future 1&4), from __ future_  import <feature> f§/~4iiFan{di fF1E K K Python
B AT AR E VB EAIE R GR i3 4 piiE . _ future WIHCRYICSR T A RERY feature B
{H. JE A BTHRIF R ILAZ BORAE, ARA] AR B IO AT B e DO B E S P A B
B (BE) FEATH BB

>>> import _ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- B3Il FEHBOAN LR T AN AFZS R A2 . Python S i1 5 | HH B — S RERS A6
DFIFTBAGERS | T B GER LI B KA TR B« AT RAGE T g BBk s il S Bl ficds .
generator -- /)% 2% 1% [B]l—A>generator iterator IR EL . 'EHERFMBG I FERE, A SETHAE yvield
FIRA A — RV LS for-TEM I BT next () BREGE—RKEL.
TR AR R A, (EAERE LS OL T T R4 £ B2 K E . WERFFEIHRERBAEE X,
o AR DATRE B S
generator iterator -- ZE RS EACE generator BRI .
BA> yield LUGBFEHFEAIE, ICEYTI A EPITRES (AIERHZRMHEER vy i56)). 4% £
B R BV, ELNEFFALEARLE YT (X5 8 T ER KT AR 04388 B E 2 SR ) .«
generator expression -- /LRI RE X R FLEAARRBA. BHEERLG T EREX, FHRE—
A~keyword:/for FA), LT —MERAL R, JEEIA-A[ER keyword:/if T4]. AR AGFREAX
2 RANEREUE N — RIE:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z R S A [ 9 S HRY S BT (] 5 1 1) 224 eR AR BT ALISCA R 8. e VR T IR & vl R 52
SRR AN A R B WA~ S B

g2 Wsingle dispatch R1EFES<H . functools.singledispatch () HMfigs A & PEP 443,
generic type -- {2 W[ ZH{Linpe; EEN 1ist B dict XFER) Age. TR ERF HUEA.
WL S 2R 54248, PEP 483, PEP 484, PEP 585 fil typing fiik,
GIL 3: [ global interpreter lock ,
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global interpreter lock -- 2 JSyff BEZT BT CPython fEREL T R B —FbILAR] , PR [l — i 22 A — A 2
FEAEINAT Python byrecode, MALHITHEE BEEXT SR (f13F dict FEBNERA) HMIF LU
ke 4x ik T CPython SEE. 2 B8 MR AR I B (AR 4 2 RIS AT BT 68, AR DU 4
PETAEZ A PRES BT

AN, SRR B B =07 PR T R IR AR T R TR AT VT SR A 2R 55 G s 4 e A SRR
GIL. BtAh, FERAT VO Bttt B Rk GIL.

PAFEMAIESCEL “AAR A B MR (RELAEANRL D L8l ) % 1A, b7
L AR P RE A2 B . RATIAK, el PERR M S Ml R AR R T g Jx . A4
IAEsr A

hash-based pyc -- J& WA pye 57X Y 5 ST W A (1T JE B I 16 T30S 1) oA ff o HCAG 308 e v 21 1
ZAE . I pyc-invalidation,

hashable -- n[Wy 4y — /N3 G2 e A (B A0SR AE LR dy N R B, i pcl e A (B R EA
__hash__ () Jiik), FFRIDARHMX RIEATHE (ETRERA _ea O JiR). ISR SR AL
AEAT MR RIS A (L EU R S5 5R A ]

AT PE CERERT SRR D T SR A A LB, DR Ry B 2 ) A N T I AL

KL %L Python HH R FIAE PN B X R HR @ P i AIARZE A% (Blans) ek ) ARG S: A
Az (BIAnTodiA frozenset) (4 EATIICE ARG AT A @ AT EA I . H P @ SR SE )
MG BRI T . BN E—EAME (RIS HCR), BN Er A ek
TENMW 1d ().

IDLE Python 4T A 527 > FRHE . idle S Python i A AT PR ) HEAS G i 2 R APORE e R

immutable -- AR HAREEEAXIG . AR QAT FAFER AT, SRR G RERY
AL o AR — DA, WLTETEFT AR G o B AT ITE TR 2 S A (A T
TR, BIAnPE A a6

import path -- S A¥fE 2 E (B34 2 458 ) AR5, SPEEEpath based finder I RATIR
FAHR. FEFAR, WAEYFREERKE sys.path, EXFRHBERFERITEER H EHAM
__path__ J@k.

importing -- § A 4— MR Python U AE N 75— MEH Y Python AU BT 6 T Y A -
importer -- SAZY FHITMBBIRATH G WX GBEE T finder & T loader .

interactive -- 23 i, Python f— P32 B MRS , X ERERTT ATERFREAS AT T i ATE R FI 2k,
RIGS BT E RS R . R ERASENE N T ES) python (WERAMIE, &0 AMITHEL
) 32 3 B AR R TR BB o XS IR A EUG A ASEA R A EL  — Ah IR A R = Gl
& TR “help(x)”) «

interpreted -- fiFFE%! Python —@MREALIE S, SZMXARHIFAUE T, RIAME IO d T 575
TS A FATAE T 22 A B ROm .  CT MR35 R SO ] DAL Bz A7 i A 4 (2 X B T AT SCPF s
1o MEREANE T 0w FA Mg 3 205 5 E R AT AR R, (R R E e EE. =

Dlinteractive,

interpreter shutdown -- fi#RESS JePH 249 TR S I, Python fFORF 8- HEA —NRRIRIZFT B BOH B 40 B
BUFAHE M REFEIR, BIABLERAILS P B N TS S5 . EIR R Z WA DIC S . XA
S ST e 5 | L ARG T e R PIB BEATI IS T RE B B Ah s, IO
B R IRC ATA R (8 DL 017 PERTHR s AL i 45 ) o

FRREAR T Z I 2R N main_ BOREITEATH A 58 AT -

iterable -- WIZEIOH R AEGHE I HL AL FUTRORTR . TTRE RO 0BT L B AT 1167 (I 1.,
str Al tuple) DR SELEAEFFIRABI dict, X Fa & DUGE ST _iter_ () Jist2ss
T2 ) __getitem () FYEMIER HE LIME.

R RBT 1 T for PRFRLA KV 2 HAb T 2P FIIHTT (zip O map () ...)o H—Av0]
BRI NS EAL BN ERE iter O I, BERRIZMEIENLS. XMEAEEH T0E
AW . M AREAR S, AREFE AT R iter () 8 3 CAHEAXTS
for WA NIR A SHALBIARLE R, QU — NIk AR fy 44 728 B ADRAE RN R IR AF A SR . 2

Witerator, sequence DA} generator
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iterator -- (U2 HIK IR —IERBINRMA S, EERHEREEN _next_ () H¥E (B HALE N
ERE next ()) FFBAR BRI 24384 50T N5 & stopIteration 4. FiX
AR R 2 P BRI AR, RS next_ () HEHSFIKE| %K StopIteration
. EREUIEA __iter_ () HEMRRENZERINSEAH Y, FE R0 E w2 %
X5, g FHM TR S E AR G — RGNS IR S 2R EE A A
WA . gt (BN List) FERERR AL A iter () BMEECETE for PEERH B IR
S AN B AR o QSR AR DL AR 2 26 AR 2R I £ 3R [mIAE 2 Bk AR A R R R [
—IEfRARN S, HERRE 2 DR
25 B typeiter.

CPython S:BI4NYi: CPython (%A% — W HEREE X __iter_ () EK.

key function -- SRR G oK B PR RS B BR A, 2 REAS 0 ) 1 T HE P ECHR LAY (B TR R 5. i,
locale.strxfrm () WA M — T A E DIHE R 2058 RO HERA B -

Python W ¥ 2 T HAR suvF B8 ek BOk #2 H e R 9 HEOZ 8 1 7 e HPh 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

A AN R 2R, BN, str.lower () FETW DARVEZS K/ INEHEF IR 5
Hb, BERER AT 1anbda FAARAIE, iUl lambda r: (r[0], r[2]).iff operator
B R AL T =AM R A & 25 - attrgetter (). itemgetter () flmethodcaller (). iEEE
ATHE 5 PASRERRI AN A5 4 o 500 7 9

keyword argument -- o8558 2 Wargument,
lambda tH—> B lexpression F4 B2 NIBEBREL, FBNSTEV B8R E . A% lambda bR ZL) F)¥E

N lambda [parameters]: expression

LBYL “SefF/aBkiR” MBS . XU o S KA SAERE T IR ] sl 4k 2 mil e s U e i fe 4411
SRS S EAFP I O H, R RO KRR £ 154

T2 LAY, LBYL X33 “&F” M “BER” ZRIEAZAES K. flan, PN
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLFE N mapping
HRERR T key T H S . RIS AT I B ek 0 EAFP 7 SOk fig vk .

locale encoding -- i 75 DXJH 4k X 7F Unix |, ©J& LC_CTYPE 155 KW 4a ik . &l DA i
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXH.

7E Windows |+, ‘Bx& ANSI RS TL (il 40: cp1252),
locale.getpreferredencoding (False) W #% [ RRBUE T Kiggm g =,
Python {ifi Ff| filesystem encoding and error handler ¥ Unicode SCA%44 F1F 5 ER 3044 22 AR T 640

list Python [N E[Y—Fhsequence, BINHHHNR, (ERERMITHAMLE S P BAmIETERES R, FATITF
TR RYINTAISZ 2N O(1).

list comprehension -- 51 i3 AL F7 51 b 1) e BUER 73 J0 3 3R I 45 2R 8 Ry — P R H k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] K —
A~ 0 3 255 FE I A /S PERI RO B A7 (0x.) g%, Hodh 16 T2 AIERy, AnsRAEHE
range (256) FHFTHICREP YA,

loader -- MIEZS A TTMBBIIPXTZ . B E L4 Lload_module () B k. MEERE T H—
A finder 18], PGS PEP 302, XfTFabstract base class W] 2 Jl, importlib.abc.Loader,

magic method -- AR Jj ik special method {AEIE 6] i .

mapping -- Wit —Fp SR R A R OIF L T Mapping 3 MutableMapping 4 528 i BT B E
HHERERNN SR, WENEH TfFE dict, collections.defaultdict, collections.
OrderedDict PAJ collections.Counter.,

meta path finder -- JTEARAIREY sys.meta_path W48 R BT Bl finder. JCEE R A R AR Spath entry
finders FEAERFRIAFFAFALF -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .
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metaclass -- JLH —FPHTAIEZAE. Ke LEERL . RFEMMBEINNE, joRimTiHEz Lk =14
SROTREA N S . T ) 0 R ARG S AR i — A BRIASE . Python A4 2 Ab 78T
AIPABIE E 8 o2k, KB F PRI A TR X A T, (HY SR By, Jo38 T ke K
g?ﬁﬂ;é{ %TZME,?&H?T}E%E%T»EEUElnn TR A rE . R a) 8, L), AR
A 24T

T £ ¥ % I, metaclasses.

method -- Jjik FEFSPITRE I eREL. ARV RIZ I LI — AN B MR 5 2RI 4
VERHE— A argument GRE G4 H self). £ W function Finested scope.

method resolution order -- J5 i fRBTIGIE i2 MRAIT I 5l 2 2 3R A O3 s 8 3R A P BL 2 BT F B9 S S I
A A Python 2.3 iy 1 fEHE 2.3 JGE Python fE#HT#F BT FHAH & BRI -

module XS5 Python fURS Y —FHEH LR AL, AATHEAT ML B fiv 44 25 (0], A4 4R 78 Python X 42,
R n] il s importing #AEREMZLE] Python .

5 Wpackage.

module spec -- Bl — a2 25w, HPh s AT g M X AFE. & importlib.
machinery.ModuleSpec LM,

MRO Z: [ method resolution order ,
mutable -- WEXF G PN RA DATER id () PRAREREE I E I T BB BUE . 535S Wimmutable

named tuple -- H.# e8]l ARify “HAZITH” ol {l TAEMAOK Houd, FHHHERRRIRGTREREH N 4
PRIBHEARDT PR EE . ARAY I Bl a0 m] BE A e M

ALENERPETHA LA, 04 time. localtime () Flos.stat () BIRIHE. H—0IT %2

sys.float_info:

>>> gys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Fe B4 e R EIEE (B0 ETRBT) oAb, B IR I E L E U tuple 4k
ﬁ%%X@%?&E@ﬁﬁ%@ﬂ@o KRRV AT TRE, o &M T) K% collections.
namedtuple () g, J—Fh IR ETIMN-—F T 95 sk N & 2 A e %A R E N k.

namespace -- nn%';flﬁ] iy 2SR AF O R BT« i S el R RN B, I8 X8R P i
20 (TEHTEZN) . g 2 lE s By 1y 2 i SR SRl i, % builtins. open
5 os.open () AL H YA A4 2 ER XAy o v 2 ] o 1 BF A AR S IR R AR 45 Bl
ﬁ%%ﬂiﬁ‘@*ﬂjéﬁ%@ 54N, random.seed () B{ itertools.islice () XFEEHH T X
R SRl random 5 itertools BB HISLELA .

namespace package -- iy 44 {4 PEP 420 ir5| A B —M U8 FVE I &2 package , fiv44 25 [0 0]
PASA SR FoRm Yy, g )y s\ Sregular package ANIa), A EATRA __init_ .py Xff.

FHA[Z Wmodule ,

nested scope -- [IREE I 75—~ & BRI NG A BIRE S . BN, 755 —REz W E LH R ET A
SRS R, R REE RO SGE AT RE TR R R R SRS A2 R T i
WZEHEL. 20n, £REENESIERT 2R %50 . @il nonlocal XEFH AAFE
ASNEAE 3

new-style ClaSS -- WA X T H B e N T A X R B X IHARIE . 72 555/ Python it 4%
U B UL RES [ 1) Python B iy o8 R IEAEME, BIA0 __slots . HRFF. FHAEJETE.
__getattribute_ (). EHEMFSHEE.

object -- %} 4t (LA HAIRGS (JBMEefE) ARTIE XATHh () B9EdE. object 2L i new-style class
e TZ HE A
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g, —Fpal A& R I Hb 6 T 19 Python module, MFEA T i3, A __path__ JEHM
Python i,

Y2 Wregular package Flnamespace package .

parameter -- JBE5 funciion (BJ73%) & LHMIaA S, EH8E RO DA Z B — A argument (BAERE
BT, 210%%). ALMES:

o positional-or-keyword: {7 BN IEET, 8 — DT PMENIZ E 40 8 AW DATE R X 48 5
BARES . X EEINWIESRAL, BIATT R foo Fl bar:

’def func (foo, bar=None): ... ‘

o positional-only: {UFRAIE, 82— HABE A E L AMSE (RO B IS 0] e R E0E
XTSI EPENZ G / FRRE L, BIAN NI posonlyl F1 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{BRCEETF, F5&— 1 HEGH M K TFE AN SE (R EF ISl A
PREE LIESF) R & AW A B S sUEfE 2 N AL B2 2 Bi—A * K X,
BIUN R TATHY kw_onlyl K11 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

o var-positional: TSN E, 15 W] DARAE — AME BRI AL E S EH B 5 (BT HeAth
ESEHZWNESHZ)G). XMESTTELEESAREIME * ke X, Bl N args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WJABCEETE , FEE A AT B AR ST SH (MO A B S 085210 X
HESHZ)G). XMIES RIS AN ~* K E X, Gl EEr kwargs.
2] DARI I8 PTE RS EL, HnT DA HEEEnT BE S 4038 i BRIAE
W& Wargument RiIEFSZH . SR EESH X BIPHHE LA, inspect .Parameter 25, function
—35PA S PEP 362,
path entry -- Y42 A 0 import path WP —NBQALE, S¥ipath based finder I A FREE T AR,

path entry finder -- J#E A AR T — 1T X L H sys.path_hooks (Ripath entry hook) i [n]
[) finder , MRS REE L parh entry Fe g FiBEHe .

#5%% importlib.abc.PathEntryFinder PA TR A DB AT SEH &N

path entry hook -- B4R A V8y1 — B al A HIXS 42, L6 HTE AN & 45 & path entry H B 1) 15 0
WM sys.path_hook FFKiR [l—A path entry finder

path based finder -- 3£ TP FEMIAE RS BOAM—Fp Uik 12 538 %%, AIHE—Nimport path A AR

path-like object -- JEFERM G AF— N LHREH LS. BELXNZ LR — R ERER str
B bytes X4, BAPLE— LI T os.PathLike PN L. — L HF os.PathLike
PSS R AT @S os . fspath () REHEEIR A str B3 bytes BRI RGEHAE; os.
fsdecode () fll os.fsencode () HI#E5 5 RIMIRIRAT str 5 bytes KRB LEIR . X5 2
i PEP 519 5| ARy,

PEP “Python 452" BT . —> PEP g — it SCRY, JHE ) Python #1 KERMAEE L, BiH
R—A~ Python /1) i Rp1E K HoF s iZiT Bi. PEP [ 214 $EAHAE B 1) 52 AR AR R4 DU 1 B
.

PEP [ {48t BB R P S, WAL DO R DR 153 LA B R A 25T A Python BT HRLSfE
G5 SR R . PEP IAEE G STAEAEAE I TR L0, I RCREAS [ B AT A SR o

%10, PEP 1.
portion -- {5y F N — a4 2 AEH A B SR SCHE S (W BBAFIT—A> zip SCH) , BkE X
T, PEP 420,
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positional argument -- {3/ & Z %t 5 llargument .

provisional API -- £ 5Z API 25 APL 595 A B HERRAE bR PR 1 0] g e s ARk 2 S B FH m ez 11
BRI DEE A2 TAA MR, B HZEHRCE €, w0 REHEA% O I 4B i A b EE )
THO T AT EARE TS (R EFEARZE ). WM ESOFRSHREIET - UF AP
A BT AT [EH ) E SR B B A B A ] BE 2 X AR -
RIS Z X APLEL, 105 AN BBl G R T 27— AR AT B SR A
R R BB Se 2 R B —Fh ) J5 A A R Y T 5 .
XA A R SRR E FE RSN W O, N BT A R KA T BRIE IR . 1R WL PEP
411,

provisional package -- 8[54 Il provisional API ,

Python 3000 Python 3.x %A B £k IR (364 FAENUA 3 10 BAT BB TMIRIIHIRREE (L T ) o
LA S “Py3k”

Pythonic 35—~ B BB — Ee AU B 9% 21 T Python 15 5 5 i B0 MASFIEELS WA B4 Hifth i =
A AOAE A R SEBACHS . BT, Python Y ) KU S ] £or 1B B3Rk J — > Al AU %t 4
MIFTA TR . 2 HAME S RA XS5, A BGR Python i A B & 8848 H — 8071t
B

for i in range(len(food)):
print (food[i])

TR R, FY 3 745 B Pythonic 7 52 X FERY:

for piece in food:
print (piece)

qualified name -- g BB — D PAS S RAFR, SR MBI 4 R Ve S iz vhog U2,
%%@‘Zﬁ&ﬂ‘] “PRARY, MOCE WL PEP 3155, XTI R R RERIZE, BRESBFR GRS 45—
e

>>> class C:
class D:
def meth (self):
pass

>>> C._ qualname_

IC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

295 T 5 A, 7R & AR AR IZA R DA S R B B4, S H a1
A4, Bl email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- SIHIVFEC X RrE X R E5 AR . 24— DX RAG5 TR I, o B ot PR
WORERC. 51 AR Python CRIICHLEATRATTILY, (' RCPyhon S A KEHIEE. sys
BHE LT > getrefeount () B, R 0TI B RGR I REE X2 5 | 4L

regular package -- TR X4 M Kpackage, BIANEESA —4 __init_ .py SRR H R,
2 Wnamespace package ,

_slots__ —FETEIRNFRRY A, Gl ad FUSE A W] SR L SF X SR F R BRSO MR AT A AR
BIARGAT, (HAHEH I AIARTS) , SRl R AR RS DL R R, BIAIRAE 77 14 B AR
7, HHH AP REES).
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sequence —ffiiterable, B HFEN _ getitem () FRKIT M BRI TER TR, FF
EXLT— A REFHIK R len_ () Jik. WEMNTFHIZEEIA 1list, str. tuple flbytes.,
WEER dict ¥ _ getitem () Ml__len_ (), EEHI/HETFEGMIET, HAE
AR AT R A immutable 5g AEEEEL .

collections.abc.Sequence IR HBEL T —IPHEEEFWED, B __getitem () M
len_ () ZANNEINT count (), index (), ___contains__ () fll __reversed_ (). I

AR LKA AT AR register () 3 BaCHIVEN.

set comprehension -- 41X AbH A ATERT S PR A 80 U R IR I G5 RE G —Fh Bk
5Y¥E, results = {c for c in 'abracadabra' if c not in 'abc'} BN FEAEHE
& {'r', 'd'}. &N comprehensions,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 JRILA, HLBREET SRR LS o

slice -- YI )y 5 HAL S T HFE sequence {—3 40X 5. VI )&l o R hrbsic k0, 7 11
BHILNAE B0 ReEis, filll variable_name[1:3:5]1., H¥E5 (FHR) FricdeE N ERHE H
slice X4,

special method -- }¢5% Jjik —Fp iy Python FasXiH M 5%, FIRXT A SR PA TR & B/ B Qn A I <5
& RIYER AR E AT RIZL . FEIR VA S0 2 L specialnames .

statement -- {54y EAEREFEL (— UG CH) LR, —AIER)A] DR expression SN
A REEFHIGER, B0 1f, while B for,

strong reference -- 5t 5|/l £ Python fit) C API 1, 55| F 245 MHA 51 H IS il a st 6951 . 78
s | F e el S8 ) Py INCREF () SRAREGRS | A Bk S | F B Tl Py DECREF () RREIL
.

Py_NewRef () MECTHUN T RIE— R GA58ET | 1. dlH, WATEIR AR5 ] A/ i 7E
ARG M LM Py_DECREF () eR%, VAREGT TR

Stz fborrowed reference.

text encoding -- LA HHIS#E X, ¥E Python 1, — F£Fd 2 —E Unicode UH% & (FEF M U+0000--
U+10FFFF). N TAHEESUEH — DT, EREGIT I —B 7.

B DFRFRPIMER — D FAFINGAR N ", T T8 P B B P AT R
E%??o

ABFAE SO FIE b, BRGSO F I

text file -- SCASCHE —FhEES B2 str X5 file object, 8 H— > SCAR SO 5L B S 17 0] — A TH] [) 717
FIEHR T I B B A Bllrext encoding, SUAR LA B AL 3G ASCARL ("o 5 'w') FTIFHSCHE.
sys.stdin. sys.stdout VA io.StringIO HSEMI.

TS Fbinary file T fRREVS IS F 5 A3t 2 1 XX S .

triple-quoted string - <513 FHEI H LA S MELI B () MHTIT () WFIFS. TIHE)
e LS E RS H 9 SRR A AR R, HEG2Z2MMHL. BN iREFZA R N
TR S FRE SR 5, I BT DA 271 JO R 0 F AT . FE 'S SO AP e R 51 4
M

type S+ Python XRJET 1 Fiks 51 GLILAT—HORL, SO AL, DL
B __class__ JgM:, U2t type (ob)) EIRHL.

type alias -- JRB 4 — AU [E] ], A7 ORI RURE A 55 AR HAT o
KRG A ERE R R 22/ Bl

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DA R g e
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Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .
type hint -- RBEfR annotarion JAF R FJEME. BRBINIES SGR FHE TS E PG

T PEARIE T AT YET, Python RSERARAE, (ELH NI KA T EURAE , 3677 0) IDE 5281
R4 5 T4

SRR KB R B BT A typing. get_type_hints () KM, {HEHAE
BN LA,

Z )l typing fil PEP 484, Ayt i) RE R A4 -

universal newlines -- i H#t47 — M RSO T, KA R T RS AR A T45 ARG - Unix A1
ZERZ05E "\n' . Windows 25 "\r\n"' PAKIHIK Macintosh [JZ)E '\r'. I, PEP 278 #11 PEP
3116 fll bytes.splitlines () T ¥ £ HEULH.

variable annotation -- bt WAS E BB W annotation.,
FEVRYEAR SR SRR, T RERE A (A

class C:
field: 'annotation'

A EAREE WO R 23w s BIANA AR B int JERAY(H:

count: int = 0

AR AR TR B TR A RE L annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T IkIhEE. 3127 annotations-howto P4 T
fR s FAARYE ) A SR R

virtual environment -- JEIIIAEE —Ff R FH WM ERE 2021 TS, sui/F Python F RIS, F AR 7 7 48 25
AT+ Python 43 &AL AN 2T 8 Al — R 48 izt HAth Python I FHAEF AT M
HZ L venv,

virtual machine -- JEIPL — & 5¢ 4l 1 B0 € AL, Python [ SULBIL AT PR T =7 45 ) 4 3 v FIr A Jl
W) bytecode.

Zen of Python -- Python 2 i 51|t} Python Yy 572, 47 W) TBLAR 5 (I RHIA = . 20 LA
N WHERZ AR RFF 1 # A" import this”,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{4425 (PSF, I https://www.python.org/psf/) B3z, X &% AHH Python A AR =B A g1k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RWAE | RBE Fh FEE GPL #%& 7
09.0% 12 | n/a 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI P
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 Pt
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF v
22 REE | 2.1.1 2001 24 | PSF =

1Efif:  GPL ARAIFA MR Python 7 GPL N %Afi. 5 GPL A[H, Jirfq Python ¥ R UEAR i 070 K 1B 2k
JERRCA, e TR T SR . GPL AR 114 ] UEGEFS Python W PASHEAE GPL N &AM AYE 4,
A HHERVFRIENATT.
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S ARZAE Guido 55 R TARRSMNESE IS, (XL A N AT BE .

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M. Python 3.8.6 JFH, ST IIZRH. HlEds SREA AT R EGE PSF VEITHIUAIE 4 % BSD # T 19
L AT

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.10.18 & PSF #F o] il

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.10.18 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.10.18 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 3.10.18 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 3.10.18 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
3.10.18.

4. PSF is making Python 3.10.18 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.10.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.18
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.18, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

8.

third party.

By copying, installing or otherwise using Python 3.10.18, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 F§F PYTHON 2.0 fj BEOPEN.COM #F e[l

BEOPEN PYTHON FFJ5 4 A #3045 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").

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.

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.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(N gkze)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 § CNRI #F o]t

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
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

(N oiaRs:)
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does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] #ipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.18 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRERfFa91F o] S5 35

A2 Python ZATHH RIS =7 PAFRIVFRTRIBOINE B, %308 FUR A 8 B HL R R A .
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)
1. AR 2RI eI (F)

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket fEHEH T getaddrinfo () Ml getnameinfo () ZRE, BT WIDE i H A
PB4 hitps://www.wide.ad.jp/ .

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

(T UgkEE)
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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.33 RLEEFIRS

asynchat fll asyncore fHE & PA R EH:

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.

C.3.4 Cookie &1

http.cookies FizRalS DA H:

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
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pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HiTERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#§

uu AL DA R

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.

(CFgkzs)
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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 iZZ =R A

xmlrpc.client S DA FEEH:

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 1is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll MR FAIFAEM:

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
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the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue 42 415 AR HH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {64 Marek Majkowski’ X} Dan Bernstein ] SipHash24 2 ¥ESEH . ERAEPAT
—=
FEH:

<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

Q)
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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 #0 dtoa

Python/dtoa.c XML T C K%L dtoa Al strtod, T C AUN BEAUE AN A7 5B 2 [ 640, BIR
£ H i David M. Gay 445 1) [] 45 30 H HIZ SCAFERTFE https://web.archive.org/web/20220517033456/http:

/lwww.netlib.org/fp/dtoa.c 151, ¥ 2009 4 3 H 16 HK:ZR B AR IG ST & DA RACHITEA] 7= HH:

/‘k*‘k*‘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

* % 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

***************************************************************/

C.3.12 OpenSSL

WERBEAERGEN ], W hashlib, posix, ssl. crypt BBR{ii/f] OpenSSL A mPERE. BLAh, EH
F Python [j Windows Fll macoS 234 /7 i fE {4 OpenSSL FER#5 UL, BrLAfESLAR B T OpenSSL ¥
FIUERFE DL

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.

*

Q)
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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/)"

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).

Original SSLeay License

* % ok X % ok %

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

Q)
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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
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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

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.]
/
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C.3.13 expat

BRIAEMEN ——with-system—expat BB THE, 50 pyexpat 4 AR M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt libffi JHAYFE DMK

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i [l Z M S IR AL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEEHELE F S libmpdec JE K #2
DURE 7Y

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD ¥4 Wik & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

Q3]
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 audioop

audioop FLHLH I T SoX Wi H ) g771.c XA EAACAS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 tar.gz

BRI Sun Microsystems, Inc. 7 fit - Al (R IC RN ML BT o J1T PR DASE DU sl 8 i e
R JCAA 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

ALY Sun JEACRD A B B R 324 B Sun Microsystems, Inc. WA X4 HhBh A . HEES .
1B P B 5

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

TEALAE B Sun Microsystems, Inc. 35AN X AT A WA a5 130 462 2k s HADERR ARG . TR 42 0 A G
LR E T, HIME Sun SRS RE & AR I .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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Python 55 (4 3P4
JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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__all__ (package variable), 61
__dict__ (module attribute), 141
__doc__ (module attribute), 141

_ file_  (module attribute), 141, 142
_ future_ , 257

__import_

| & &%, 62
__ loader__ (module attribute), 141
__main___

e, 11,162,172

__ name___ (module attribute), 141
__package___ (module attribute), 141
__ _PYVENV_LAUNCHER_ , 186, 190
__slots_ ,262

_frozen (C struct), 64

_inittab (C struct), 64
_Py_c_diff (C function), 107
_Py_c_neqg (C function), 107
_Py_c_pow (C function), 107
_Py_c_prod (C function), 107
_Py_c_quot (C function), 107
_Py_c_sum (C function), 107
_Py_InitializeMain (C function), 197
_Py_NoneStruct (C var), 209
_PyBytes_Resize (C function), 110
_PyCFunctionFast (Ctype), 212

PATH, 11
PYTHON*, 160
PYTHONCOERCECLOCALE, 195
PYTHONDEBUG, 160, 190
PYTHONDONTWRITEBYTECODE, 160, 193
PYTHONDUMPREF'S, 187, 222
PYTHONEXECUTABLE, 190
PYTHONFAULTHANDLER, 187
PYTHONHASHSEED, 160, 188
PYTHONHOME, 11, 160, 165, 188
PYTHONINSPECT, 161, 188
PYTHONIOENCODING, 163, 192
PYTHONLEGACYWINDOWSFSENCODING, 161,
183
PYTHONLEGACYWINDOWSSTDIO, 161, 189
PYTHONMALLOC, 200, 203, 205
PYTHONMALLOC' (] 4
' *PYTHONMALLOC=malloc", 206
PYTHONMALLOCSTATS, 189, 200
PYTHONNOUSERSITE, 161, 192
PYTHONOPTIMIZE, 161, 190
PYTHONPATH, 11, 160, 189
PYTHONPLATLIBDIR, 189
PYTHONPROFILEIMPORTTIME, 188
PYTHONPYCACHEPREFIX, 191
PYTHONTRACEMALLOC, 192
PYTHONUNBUFFERED, 161, 186
PYTHONUTFS, 183, 195
PYTHONVERBOSE, 161, 192
PYTHONWARNINGS, 193

_PyCFunctionFastWithKeywords (Ctype), 212 A

_PyFrameEvalFunction (Ctype), 171
_PyInterpreterState_GetEvalFrameFunc
(C function), 171
_PyInterpreterState_SetEvalFrameFunc
(C function), 171
_PyObject_New (C function), 209
_PyObject_NewVar (C function), 209
_PyTuple_Resize (C function), 130
_thread
Ik, 168
FEEE
_ PYVENV_LAUNCHER__, 186, 190

abort (), 61
abs
[EE & %, 86
abstract base class —-- & #FH K, 253
allocfunc (Ctype), 244
annotation -- A7, 253
argument -- H#, 253
argv (in module sys), 165
ascii
& & %, 79
asynchronous context manager —- 7 */F
ETXEEE, 254
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asynchronous generator -- = ¥ 4 & &,
254
asynchronous generator iterator -- 7

P A R A R, 254
asynchronous iterable -- & ¥ ¥ #% X %t
%, 254
asynchronous
attribute —-
awaitable --

B

BDFL, 254
binary file —— 34| UH, 254
binaryfunc (C type), 245
borrowed reference —-- A5 A, 254
buffer interface

(see buffer protocol),9l
buffer object

(see buffer protocol),9l
buffer protocol, 91
builtins

M, 11,162, 172
bytearray

T4, 110
bytecode -- F¥ 7,254
bytes

& & %, 79

T4, 108
bytes-like object —-- FH¥ A F4£, 254

C

callable —— B4, 255
callback -- [, 255
calloc (), 199
Capsule

£, 151
C—-contiguous, 94, 255
class, 255
class variable —— KT & 255
classmethod

L& &%, 213
cleanup functions, 61
close () (in module os), 173
CO_FUTURE_DIVISION (C var), 42
code object, 139
coercion —- BEH| KA I 255

iterator -- FFHH#RE, 254
JB 1, 254
TH 4, 254

CPython, 255

D

decorator —- M, 255

descrget func (C type), 244

descriptor —- #HRR &, 256

descrsetfunc (Ctype), 244
destructor (Ctype), 244
dictionary
x4, 133
dictionary -- 4,256
dictionary comprehension —- FHIESRK,
256
dictionary
divmod
[EE & %, 85
docstring —— XHEFELE, 256
duck-typing —-- #F %A 256

E

EAFP, 256

EOFError (built-in exception), 140
exc_info () (in module sys), 9
executable (in module sys), 164

exit (), 61

expression —-- FiKR, 256
extension module —-- 3 EH I, 256

F
f-string —- f-F4 %, 256
file
&, 140
file object —- Xfx%,256
file-like object —-- XHR £, 256
filesystem encoding and error
handler - X Z A % & # X 5
4R AL I 7, 256
finder —- &K, 257
float
[E)E & %, 87
floating point
£, 106
floor division -- i FEUER %, 257
Fortran contiguous, 94, 255
free (), 199
freefunc (Ctype), 244

view ——- FHAE, 256

compile freeze utility, 64
[EE &%, 62 frozenset
complex number 14, 135
T4, 106 function
complex number -- £ #,255 T4, 137
context manager —- T X% &, 255 function -- ®#, 257
context variable -- FTXZEZE,255 function annotation —-- E#AriE, 257
contiguous, 94
contiguous —-- ##I,255 G
copyright (in module sys), 164 garbage collection —- X3 [ i, 257
coroutine -- {#4g, 255 generator, 257
coroutine function -- A& E %, 255 generator —— 4 &%, 257
288 %3l
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expression, 257

expression -- 4 & # k & R,
257

generator iterator -- 4 &% K&, 257

generic function —— & A& &, 257

generic type -- 2,257

getattrfunc (C type), 244

getattrofunc (Ctype), 244

getbufferproc (C type), 244

getiterfunc (Ctype), 244

GIL, 257

global interpreter lock, 166

global interpreter lock —— 4 & @ B &
41, 258

generator
generator

Fl

hash
[EE &%, 79, 225
hash-based pyc —-- HF oA pyc, 258
hashable -- THW 7, 258
hashfunc (C type), 244

IDLE, 258

immutable —-- R L, 258
import path -- & A\ E1Z, 258
importer —— § A4, 258
importing —— ® A, 258
incr_item(), 10

initproc (Ctype), 244

inquiry (C type), 249
instancemethod

5t %, 138
[EE %%, 87

integer
4,102
interactive
interpreted
interpreter
interpreter
iterable —-

int

-— X E,258

— AR, 258

lock, 166

shutdown —- fEB % XM, 258
%R AR, 258

iterator —-- #* R £, 259

iternextfunc (C type), 244

K

key function —-- #&#, 259
KeyboardInterrupt (built-in exception), 50, 51

list comprehension -- %|xki#tH R, 259
loader —-— Ju# #,259
locale encoding -- &% K EH %A R, 259
lock, interpreter, 166
long integer

T4, 102

LONG_MAX, 103

M
magic
method, 259
magic method -- JEAF &%, 259
main (), 163, 165
malloc (), 199
mapping
T4, 133
mapping —-
memoryview
£, 150
meta path finder -- TTERZEHK &, 259
metaclass -- J0%, 260
METH_CLASS (HE % %),213
METH_COEXIST (I & % %), 214
METH_FASTCALL (E1 % % 8), 213
METH_NOARGS (F|& % ), 213
METH_O (Fl& % #),213
METH_STATIC (BE % %), 213
METH_VARARGS ([F| & % %), 213
method
magic, 259
special, 263
T4, 138
method —-- ¥, 260
method resolution order -- ¥ & f# # i
)7, 260
MethodType (in module types), 137, 138
module, 260
search path, 11, 162, 164
T4, 141
module spec —- B AAE, 260
modules (in module sys), 61, 162
ModuleType (in module types), 141
MRO, 260
mutable —- T £, 260

N

named tuple —-- B4 T4, 260
namespace -- 44 % Jd, 260

B 4, 259

keyword argument —-- X#F5H¥, 259 namespace package -- fir 4 % i 4, 260
nested scope -- #%E1EHHE, 260
L new-style class -- #H K, 260
lambda, 259 newfunc (C type), 244
LBYL, 259 None
len 4,102
& & %, 80, 88, 89, 132, 134, 136 numeric
lenfunc (Ctype), 244 X &, 102
list, 259
4,132
%5l 289
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O

object

code, 139
object —— X£,260
objobjargproc (C type), 245
objobjproc (C type), 245
OverflowError (built-in exception), 103105

P

package variable
_all_ ,e61

parameter —— &, 261

PATH, 11

path

module search, 11, 162, 164
path (in module sys), 11, 162, 164

path based finder —- 2 T B A W & £ &,

261
path entry -- B A H, 261

path entry finder —- E#&FAN 02K %, 261

path entry hook -- H&ENH4HF, 261

path-like object —- BR&EXZ,261
PEP, 261
platform (in module sys), 164
portion —— 4, 261
positional argument —- L& %, 262
pow

[EE & %, 85, 87
provisional API -- # % API,262
provisional package —-- # FA4, 262

Py_ABS (C macro), 4
Py_AddPendingCall (C function), 173
Py_AddPendingCall (), 173
Py_AtExit (C function), 61
Py_BEGIN_ALLOW_THREADS, 166
Py_BEGIN_ALLOW_THREADS (C macro), 169
Py_BLOCK_THREADS (C macro), 169
Py_buffer (Ctype), 92

Py_buffer.buf (C member), 92
Py_buffer. format (C member), 92
Py_buffer.internal (C member), 93
Py_buffer.itemsize (C member), 92
Py_buffer.len (C member), 92
Py_buffer.ndim (C member), 92
Py_buffer.ob] (C member), 92
Py_buffer.readonly (C member), 92
Py_buffer.shape (C member), 92
Py_buffer.strides (C member), 93
Py_buffer.suboffsets (C member), 93
Py_BuildvValue (C function), 71
Py_BytesMain (C function), 39
Py_BytesWarningFlag (C var), 160
Py_CHARMASK (C macro), 5

Py_CLEAR (C function), 44
Py_CompileString (C function), 41
Py_CompileString (), 42
Py_CompileStringExFlags (C function), 41
Py_CompileStringFlags (C function), 41

Py_CompileStringObject (C function), 41
Py_complex (Ctype), 107

Py_DebugFlag (C var), 160
Py_DecodeLocale (C function), 58
Py_DECREF (C function), 44

Py_DecRef (C function), 44

Py_DECREF (), 6

Py_DEPRECATED (C macro), 5
Py_DontWriteBytecodeFlag (C var), 160
Py_Ellipsis (Cvar), 150
Py_EncodeLocale (C function), 59
Py_END_ALLOW_THREADS, 166
Py_END_ALLOW_THREADS (C macro), 169
Py_EndInterpreter (C function), 173
Py_EnterRecursiveCall (C function), 53
Py_eval_input (Cvar), 42

Py_Exit (C function), 61

Py_False (Cvar), 105

Py_FatalError (C function), 61
Py_FatalError (), 165
Py_FdIsInteractive (C function), 57
Py_file_input (Cvar), 42
Py_Finalize (C function), 162
Py_FinalizeEx (C function), 162
Py_FinalizeEx(),61, 162,172,173
Py_FrozenFlag (Cvar), 160
Py_GenericAlias (C function), 158
Py_GenericAliasType (Cvar), 158
Py_GetArgcArgv (C function), 197
Py_GetBuildInfo (C function), 165
Py_GetCompiler (C function), 164
Py_GetCopyright (C function), 164
Py_GETENV (C macro), 5
Py_GetExecPrefix (C function), 163
Py_GetExecPrefix (), 11

Py_GetPath (C function), 164
Py_GetPath (), 11,163, 164
Py_GetPlatform (C function), 164
Py_GetPrefix (C function), 163
Py_GetPrefix (), 1l
Py_GetProgramFullPath (C function), 164
Py_GetProgramFullPath (), 11
Py_GetProgramName (C function), 163
Py_GetPythonHome (C function), 165
Py_GetVersion (C function), 164
Py_HashRandomizationFlag (C var), 160
Py_IgnoreEnvironmentFlag (Cvar), 160
Py_INCREF (C function), 43

Py_IncRef (C function), 44

Py_INCREF (), 6

Py_Initialize (C function), 162
Py_Initialize(), 11,163,172
Py_InitializeEx (C function), 162

Py_InitializeFromConfig (C function), 193

Py_InspectFlag (Cvar), 160
Py_InteractiveFlag (Cvar), 161
Py_1Is (C function), 210
Py_IS_TYPE (C function), 211
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Py_IsFalse (C function), 210

Py_IsInitialized (C function), 162

Py_IsInitialized(), Il

Py_TIsNone (C function), 210

Py_IsolatedFlag (Cvar), 161

Py_IsTrue (C function), 210

Py_LeaveRecursiveCall (C function), 53

Py_LegacyWindowsFSEncodingFlag (C var),
161

Py_LegacyWindowsStdioFlag (C var), 161

Py_LIMITED_APTI (C macro), 13

Py_Main (C function), 39

PY_MAJOR_VERSION (C macro), 251

Py_MAX (C macro), 4

Py_MEMBER_SIZE (C macro), 4

PY_MICRO_VERSION (C macro), 251

Py_MIN (C macro), 4

PY_MINOR_VERSION (C macro), 251

Py_mod_create (C macro), 144

Py_mod_create.create_module (C function),
144

Py_mod_exec (C macro), 144

Py_mod_exec.exec_module (C function), 144

Py_NewInterpreter (C function), 172

Py_NewRef (C function), 43

Py_None (C var), 102

Py_NoSiteFlag (Cvar), 161

Py_NotImplemented (C var), 77

Py_NoUserSiteDirectory (Cvar), 161

Py_OptimizeFlag (Cvar), 161

Py_PreInitialize (C function), 183

Py _PreInitializeFromArgs (C function), 184

Py_PreInitializeFromBytesArgs (C func-
tion), 183

Py_PRINT_RAW, 141

Py_QuietFlag (Cvar), 161

Py_REFCNT (C function), 211

PY_RELEASE_LEVEL (C macro), 251

PY_RELEASE_SERIAL (C macro), 251

Py_ReprEnter (C function), 53

Py_ReprLeave (C function), 54

Py_RETURN_FALSE (C macro), 105

Py_RETURN_NONE (C macro), 102

Py_RETURN_NOTIMPLEMENTED (C macro), 77

Py_RETURN_TRUE (C macro), 105

Py_RunMain (C function), 196

Py_SET_REFCNT (C function), 211

Py_SET_SIZE (C function), 211

Py_SET_TYPE (C function), 211

Py_SetPath (C function), 164

Py_SetPath (), 164

Py_SetProgramName (C function), 163

Py_SetProgramName (), 11, 162164

Py_SetPythonHome (C function), 165

Py_SetStandardStreamEncoding (C function),
163

Py_single_input (Cvar), 42

Py_SIZE (C function), 211

Py_ssize_t (Ctype), 9
PY_SSIZE_T_MAX, 104
Py_STRINGIFY (C macro), 4
Py_TPFLAGS_BASE_EXC_SUBCLASS ([F1 & T &),
228
Py_TPFLAGS_BASETYPE (% % &), 227
Py_TPFLAGS_BYTES_SUBCLASS (EIE % &), 228
Py _TPFLAGS_DEFAULT ([El % % &), 228
Py_TPFLAGS_DICT_SUBCLASS (EIE & &), 228
Py_TPFLAGS_DISALLOW_INSTANTIATION ([F]
HEEF), 229
Py_TPFLAGS_HAVE_FINALIZE (B]% T &), 228
Py _TPFLAGS_HAVE_GC (Fl & % &), 227
Py_TPFLAGS_HAVE_VECTORCALL ([F] ¥ & &),
228
Py _TPFLAGS_HEAPTYPE (% % &), 227
Py_TPFLAGS_IMMUTABLETYPE (H ¥ &%), 228
Py_TPFLAGS_LIST_SUBCLASS (EE & &), 228
Py_TPFLAGS_LONG_SUBCLASS (EIE & &), 228
Py_TPFLAGS_MAPPING ([FlE % &), 229
Py_TPFLAGS_METHOD_DESCRIPTOR ([F] T &),
228
Py_TPFLAGS_READY (B & % &), 227
Py_TPFLAGS_READYING ([E % % &), 227
Py_TPFLAGS_SEQUENCE ([El % % &), 229
Py_TPFLAGS_TUPLE_SUBCLASS (E1 % % &), 228
Py_TPFLAGS_TYPE_SUBCLASS (1% T %), 228
Py _TPFLAGS_UNICODE_SUBCLASS (] % & &),
228
Py_tracefunc (Ctype), 174
Py_True (Cvar), 105
Py_tss_NEEDS_INIT (C macro), 176
Py_tss_t (Ctype), 176
Py_TYPE (C function), 211
Py_UCS1 (Ctype), 111
Py_UCS2 (Ctype), 111
Py_UCS4 (Ctype), 111
Py_UNBLOCK_THREADS (C macro), 169
Py_UnbufferedStdioFlag (Cvar), 161
Py_UNICODE (C type), 111
Py_UNICODE_IS_HIGH_SURROGATE (C macro),
115
Py_UNICODE_IS_LOW_SURROGATE
115
Py_UNICODE_IS_SURROGATE (C macro), 115
Py_UNICODE_ISALNUM (C function), 114
Py_UNICODE_ISALPHA (C function), 114
Py_UNICODE_ISDECIMAL (C function), 114
Py_UNICODE_ISDIGIT (C function), 114
Py_UNICODE_ISLINEBREAK (C function), 114
Py_UNICODE_ISLOWER (C function), 114
Py_UNICODE_ISNUMERIC (C function), 114
Py_UNICODE_ISPRINTABLE (C function), 114
Py_UNICODE_ISSPACE (C function), 114
Py_UNICODE_ISTITLE (C function), 114
Py_UNICODE_ISUPPER (C function), 114
Py_UNICODE_JOIN_SURROGATES (C macro), 115
Py_UNICODE_TODECIMAL (C function), 114

(C  macro),

gL ]
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Py_UNICODE_TODIGIT (C function), 114
Py_UNICODE_TOLOWER (C function), 114
Py_UNICODE_TONUMERIC (C function), 114
Py_UNICODE_TOTITLE (C function), 114
Py_UNICODE_TOUPPER (C function), 114
Py_UNREACHABLE (C macro), 4
Py_UNUSED (C macro), 5
Py_VaBuildvalue (C function), 72
PY_VECTORCALL_ARGUMENTS_OFFSET
macro), 81
Py_VerboseFlag (Cvar), 161
PY_VERSION_HEX (C macro), 251
Py_VISIT (C function), 249
Py_XDECREF (C function), 44
Py_XDECREF (), 10
Py_XINCREF (C function), 43
Py_XNewRef (C function), 43
PyAIter_Check (C function), 90
PyAnySet_Check (C function), 136
PyAnySet_CheckExact (C function), 136
PyArg_Parse (C function), 70
PyArg_ParseTuple (C function), 70
PyArg_ParseTupleAndKeywords (C function),
70
PyArg_UnpackTuple (C function), 70
PyArg_ValidateKeywordArguments (C func-
tion), 70
PyArg_VaParse (C function), 70
PyArg_VaParseTupleAndKeywords (C func-
tion), 70
PyASCIIObject (Ctype), 111
PyAsyncMethods (C type), 243
PyAsyncMethods.am_aiter (C member), 243
PyAsyncMethods.am_anext (C member), 243
PyAsyncMethods.am_await (C member), 243
PyAsyncMethods.am_send (C member), 243
PyBool_Check (C function), 105
PyBool_FromLong (C function), 105
PyBUF_ANY_CONTIGUOUS (C macro), 94
PyBUF_C_CONTIGUOUS (C macro), 94
PyBUF_CONTIG (C macro), 95
PyBUF_CONTIG_RO (C macro), 95
PyBUF_F_CONTIGUOUS (C macro), 94
PyBUF_FORMAT (C macro), 93
PyBUF_FULL (C macro), 95
PyBUF_FULL_RO (C macro), 95
PyBUF_INDIRECT (C macro), 94
PyBUF_ND (C macro), 94
PyBUF_RECORDS (C macro), 95
PyBUF_RECORDS_RO (C macro), 95
PyBUF_SIMPLE (C macro), 94
PyBUF_STRIDED (C macro), 95
PyBUF_STRIDED_RO (C macro), 95
PyBUF_STRIDES (C macro), 94
PyBUF_WRITABLE (C macro), 93
PyBuffer_FillContiguousStrides (C func-
tion), 97
PyBuffer_FillInfo (C function), 97

(e

PyBuffer_FromContiguous (C function), 97
PyBuffer_GetPointer (C function), 96
PyBuffer_IsContiguous (C function), 96
PyBuffer_ Release (C function), 96
PyBuffer_SizeFromFormat (C function), 96
PyBuffer_ToContiguous (C function), 97
PyBufferProcs, 91
PyBufferProcs (C type), 242
PyBufferProcs.bf_getbuffer (C member),
242
PyBufferProcs.bf_releasebuffer (C mem-
ber), 242
PyByteArray_AS_STRING (C function), 111
PyByteArray_AsString (C function), 110
PyByteArray_Check (C function), 110
PyByteArray_CheckExact (C function), 110
PyByteArray_Concat (C function), 110
PyByteArray_FromObject (C function), 110
PyByteArray_FromStringAndSize (C func-
tion), 110
PyByteArray_ GET_SIZE (C function), 111
PyByteArray_Resize (C function), 110
PyByteArray_Size (C function), 110
PyByteArray_Type (Cvar), 110
PyByteArrayObject (C type), 110
PyBytes_AS_STRING (C function), 109
PyBytes_AsString (C function), 109
PyBytes_AsStringAndSize (C function), 109
PyBytes_Check (C function), 108
PyBytes_CheckExact (C function), 108
PyBytes_Concat (C function), 109
PyBytes_ConcatAndDel (C function), 109
PyBytes_FromFormat (C function), 108
PyBytes_FromFormatV (C function), 109
PyBytes_FromObject (C function), 109
PyBytes_FromString (C function), 108
PyBytes_FromStringAndSize (C function), 108
PyBytes_GET_SIZE (C function), 109
PyBytes_Size (C function), 109
PyBytes_Type (Cvar), 108
PyBytesObject (Ctype), 108
PyCallable_Check (C function), 85
PyCallIter_Check (C function), 148
PyCallIter_New (C function), 148
PyCallIter_Type (Cvar), 148
PyCapsule (Ctype), 151
PyCapsule_CheckExact (C function), 151
PyCapsule_Destructor (Ctype), 151
PyCapsule_GetContext (C function), 152
PyCapsule_GetDestructor (C function), 152
PyCapsule_GetName (C function), 152
PyCapsule_GetPointer (C function), 152
PyCapsule_Import (C function), 152
PyCapsule_TIsValid (C function), 152
PyCapsule_New (C function), 152
PyCapsule_SetContext (C function), 152
PyCapsule_SetDestructor (C function), 152
PyCapsule_SetName (C function), 152
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PyCapsule_SetPointer (C function), 153
PyCell_Check (C function), 139
PyCell_GET (C function), 139
PyCell_ Get (C function), 139
PyCell_New (C function), 139
PyCell_SET (C function), 139
PyCell_Set (C function), 139
PyCell_Type (Cvar), 139
PyCellObject (Ctype), 139
PyCFunction (C type), 212
PyCFunctionWithKeywords (Ctype), 212
PyCMethod (C type), 212
PyCode_Addr2Line (C function), 140
PyCode_Check (C function), 139
PyCode_GetNumFree (C function), 139
PyCode_New (C function), 139
PyCode_NewEmpty (C function), 140
PyCode_NewWithPosOnlyArgs (C function), 139
PyCode_Type (Cvar), 139
PyCodec_BackslashReplaceErrors (C func-
tion), 76
PyCodec_Decode (C function), 75
PyCodec_Decoder (C function), 75
PyCodec_Encode (C function), 75
PyCodec_Encoder (C function), 75
PyCodec_IgnoreErrors (C function), 75
PyCodec_IncrementalDecoder (C function), 75
PyCodec_IncrementalEncoder (C function), 75
PyCodec_KnownEncoding (C function), 74
PyCodec_LookupError (C function), 75
PyCodec_NameReplaceErrors (C function), 76
PyCodec_Register (C function), 74
PyCodec_RegisterError (C function), 75
PyCodec_ReplaceErrors (C function), 76
PyCodec_StreamReader (C function), 75
PyCodec_StreamWriter (C function), 75
PyCodec_StrictErrors (C function), 75
PyCodec_Unregister (C function), 74
PyCodec_XMLCharRefReplaceErrors (C func-
tion), 76
PyCodeObject (Ctype), 139
PyCompactUnicodeObject (Ctype), 111
PyCompilerFlags (C struct), 42
PyCompilerFlags.cf_feature_version (C
member), 42
PyCompilerFlags.cf_flags (C member), 42
PyComplex_AsCComplex (C function), 107
PyComplex_Check (C function), 107
PyComplex_CheckExact (C function), 107
PyComplex_FromCComplex (C function), 107
PyComplex_FromDoubles (C function), 107
PyComplex_ImagAsDouble (C function), 107
PyComplex_RealAsDouble (C function), 107
PyComplex_Type (Cvar), 107
PyComplexObject (C type), 107
PyConfig (Ctype), 184
PyConfig.argv (C member), 185
PyConfig.base_exec_prefix (C member), 186

base_executable (C member), 186
base_prefix (C member), 186
buffered_stdio (C member), 186
PyConfig.bytes_warning (C member), 186
PyConfig.check_hash _pycs_mode (C mem-
ber), 186
PyConfig.configure_c_stdio (C member),
187
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
187
PyConfig.filesystem_errors
188
PyConfig.hash_seed (C member), 188
PyConfig.home (C member), 188
PyConfig.import_time (Cmember), 188
PyConfig.inspect (C member), 188
PyConfig.install_signal_handlers c
member), 188
PyConfig.interactive (C member), 188
PyConfig.isolated (C member), 189
PyConfig.legacy_windows_stdio (C mem-
ber), 189
PyConfig.malloc_stats (C member), 189
PyConfig.module_search_paths (C member),
189
PyConfig.module_search_paths_set (e
member), 189
PyConfig.optimization_level (C member),
189
PyConfig.orig_argv (C member), 190
PyConfig.parse_argv (C member), 190
PyConfig.parser_debug (C member), 190
PyConfig.pathconfig warnings (C member),
190
PyConfig.platlibdir (C member), 189
PyConfig.prefix (Cmember), 190
PyConfig.program_name (C member), 190
PyConfig.pycache_prefix (C member), 191
PyConfig.PyConfig_Clear (C function), 185
PyConfig.PyConfig_InitIsolatedConfig
(C function), 184
PyConfig.PyConfig InitPythonConfig (C
function), 184
PyConfig.PyConfig_Read (C function), 185
PyConfig.PyConfig_SetArgv (C function), 185
PyConfig.PyConfig_SetBytesArgv (C func-
tion), 185
PyConfig.PyConfig SetBytesString (e
function), 185
PyConfig.PyConfig_SetString (C function),
184
PyConfig.PyConfig_SetWideStringList (C
function), 185

PyConfig.
PyConfig.
PyConfig.

dev_mode (C member), 187
dump_refs (C member), 187
exec_prefix (C member), 187
executable (C member), 187
faulthandler (C member), 187
filesystem_encoding (C member),

(C  member),

gL ]
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pythonpath_env (C member), 189
quiet (C member), 191
run_command (C member), 191
PyConfig.run_filename (C member), 191
PyConfig.run_module (C member), 191
PyConfig.show_ref_count (C member), 191
PyConfig.site_import (C member), 191
PyConfig.skip_source_first_line (Cmem-
ber), 191
PyConfig.stdio_encoding (C member), 192
PyConfig.stdio_errors (C member), 192
PyConfig.tracemalloc (C member), 192
PyConfig.use_environment (C member), 192

PyConfig.
PyConfig.
PyConfig.

PyConfig.use_hash_seed (C member), 188
PyConfig.user_site_directory (C member),
192

PyConfig.verbose (C member), 192
PyConfig.warn_default_encoding (C mem-
ber), 186
PyConfig.warnoptions (C member), 192
PyConfig.write_bytecode (C member), 193
PyConfig.xoptions (C member), 193
PyContext (C type), 154
PyContext_CheckExact (C function), 154
PyContext_Copy (C function), 154
PyContext_CopyCurrent (C function), 154
PyContext_Enter (C function), 154
PyContext_Exit (C function), 154
PyContext_New (C function), 154
PyContext_Type (Cvar), 154
PyContextToken (C type), 154
PyContextToken_CheckExact (C function), 154
PyContextToken_Type (Cvar), 154
PyContextVar (C type), 154
PyContextVar_CheckExact (C function), 154
PyContextVar_Get (C function), 155
PyContextVar_New (C function), 154
PyContextVar_Reset (C function), 155
PyContextVar_Set (C function), 155
PyContextVar_Type (Cvar), 154
PyCoro_CheckExact (C function), 153
PyCoro_New (C function), 153
PyCoro_Type (Cvar), 153
PyCoroObject (Ctype), 153
PyDate_Check (C function), 155
PyDate_CheckExact (C function), 155
PyDate_FromDate (C function), 156
PyDate_FromTimestamp (C function), 157
PyDateTime_Check (C function), 155
PyDateTime_CheckExact (C function), 155
PyDateTime_DATE_GET_FOLD (C function), 157
PyDateTime_DATE_GET_HOUR (C function), 156
PyDateTime_DATE_GET_MICROSECOND (C func-
tion), 157
PyDateTime_DATE_GET_MINUTE (C function),
157
PyDateTime_DATE_GET_SECOND (C function),
157

PyDateTime_DATE_GET_TZINFO (C function),
157
PyDateTime_DELTA_GET_DAYS (C function), 157
PyDateTime_DELTA_GET_MICROSECONDS (C
function), 157
PyDateTime_DELTA_GET_SECONDS (C function),
157
PyDateTime_FromDateAndTime (C function),
156
PyDateTime_FromDateAndTimeAndFold (C
function), 156
PyDateTime_FromTimestamp (C function), 157
PyDateTime_GET_DAY (C function), 156
PyDateTime_GET_MONTH (C function), 156
PyDateTime_GET_YEAR (C function), 156
PyDateTime_TIME_GET_FOLD (C function), 157
PyDateTime_TIME_GET_HOUR (C function), 157
PyDateTime_TIME_GET_MICROSECOND (C func-
tion), 157
PyDateTime_ TIME_GET_MINUTE (C function),
157
PyDateTime_TIME_GET_SECOND (C function),
157
PyDateTime_TIME_GET_TZINFO (C function),
157
PyDateTime_TimeZone_UTC (C var), 155
PyDelta_Check (C function), 155
PyDelta_CheckExact (C function), 156
PyDelta_FromDSU (C function), 156
PyDescr_IsData (C function), 148
PyDescr_NewClassMethod (C function), 148
PyDescr_NewGetSet (C function), 148
PyDescr_NewMember (C function), 148
PyDescr_NewMethod (C function), 148
PyDescr_NewWrapper (C function), 148
PyDict_Check (C function), 133
PyDict_CheckExact (C function), 133
PyDict_Clear (C function), 133
PyDict_Contains (C function), 133
PyDict_Copy (C function), 133
PyDict_DelItem (C function), 133
PyDict_DelItemString (C function), 134
PyDict_GetItem (C function), 134
PyDict_GetItemString (C function), 134
PyDict_GetItemWithError (C function), 134
PyDict_TItems (C function), 134
PyDict_Keys (C function), 134
PyDict_Merge (C function), 135
PyDict_MergeFromSeqg2 (C function), 135
PyDict_New (C function), 133
PyDict_Next (C function), 134
PyDict_SetDefault (C function), 134
PyDict_SetItem (C function), 133
PyDict_SetItemString (C function), 133
PyDict_Size (C function), 134
PyDict_Type (Cvar), 133
PyDict_Update (C function), 135
PyDict_Values (C function), 134
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PyDictObject (Ctype), 133
PyDictProxy_New (C function), 133
PyDoc_STR (C macro), 5
PyDoc_STRVAR (C macro), 5
PyErr_BadArgument (C function), 46
PyErr_BadInternalCall (C function), 48
PyErr_CheckSignals (C function), 50
PyErr_Clear (C function), 45
PyErr_Clear(),9,10
PyErr_ExceptionMatches (C function), 49
PyErr_ExceptionMatches (), 10
PyErr_Fetch (C function), 49
PyErr_Format (C function), 46
PyErr_FormatV (C function), 46
PyErr_GetExcInfo (C function), 50
PyErr_GivenExceptionMatches (C function),
49
PyErr_NewException (C function), 51
PyErr_NewExceptionWithDoc (C function), 51
PyErr_NoMemory (C function), 46
PyErr_NormalizeException (C function), 49
PyErr_Occurred (C function), 49
PyErr_Occurred(),9
PyErr_Print (C function), 45
PyErr_PrintEx (C function), 45
PyErr_ResourceWarning (C function), 49
PyErr_Restore (C function), 49
PyErr_SetExcFromWindowsErr (C function), 47

PyErr_SetExcFromWindowsErrWithFilename

(C function), 47

PyErr_WarnExplicit (C function), 48
PyErr_WarnExplicitObject (C function), 48
PyErr_WarnFormat (C function), 48
PyErr_WriteUnraisable (C function), 45
PyEval_AcquireLock (C function), 172
PyEval_AcquireThread (C function), 171
PyEval_AcquireThread(), 168
PyEval_EvalCode (C function), 41
PyEval_EvalCodeEx (C function), 41
PyEval_EvalFrame (C function), 42
PyEval_EvalFrameEx (C function), 42
PyEval_GetBuiltins (C function), 74
PyEval_GetFrame (C function), 74
PyEval_GetFuncDesc (C function), 74
PyEval_GetFuncName (C function), 74
PyEval_GetGlobals (C function), 74
PyEval_GetLocals (C function), 74
PyEval_InitThreads (C function), 168
PyEval_InitThreads (), 162
PyEval_MergeCompilerFlags (C function), 42
PyEval_ReleaseLock (C function), 172
PyEval_ReleaseThread (C function), 172
PyEval_ReleaseThread (), 168
PyEval_RestoreThread (C function), 168
PyEval_RestoreThread (), 166, 168
PyEval_SaveThread (C function), 168
PyEval_SaveThread(), 166, 168
PyEval_SetProfile (C function), 175
PyEval_SetTrace (C function), 175
PyEval_ThreadsInitialized (C function), 168

PyErr_SetExcFromWindowsErrWithFilename@yfsat ArithmeticError, 54

(C function), 47

PyExc_AssertionError, 54

PyErr_SetExcFromWindowsErrWithFilename@ykxt AttributeError, 54

(C function), 47
PyErr_SetExcInfo (C function), 50
PyErr_SetFromErrno (C function), 46
PyErr_SetFromErrnoWithFilename (C func-
tion), 47
PyErr_SetFromErrnoWithFilenameObject
(C function), 46
PyErr_SetFromErrnoWithFilenameObjects
(C function), 46
PyErr_SetFromWindowsErr (C function), 47
PyErr_SetFromWindowsErrWithFilename (C
function), 47
PyErr_SetImportError (C function), 47
PyErr_SetImportErrorSubclass (C function),
47
PyErr_SetInterrupt (C function), 50
PyErr_SetInterruptEx (C function), 51
PyErr_SetNone (C function), 46
PyErr_SetObject (C function), 46
PyErr_SetString (C function), 46
PyErr_SetString(),9
PyErr_SyntaxLocation (C function), 48
PyErr_SyntaxLocationEx (C function), 48
PyErr_SyntaxLocationObject (C function), 48
PyErr_ WarnkEx (C function), 48

PyExc_BaseException, 54
PyExc_BlockingIOError, 54
PyExc_BrokenPipeError, 54
PyExc_BufferError, 54
PyExc_BytesWarning, 55
PyExc_ChildProcessError, 54
PyExc_ConnectionAbortedError, 54
PyExc_ConnectionError, 54
PyExc_ConnectionRefusedError, 54
PyExc_ConnectionResetError, 54
PyExc_DeprecationWarning, 55
PyExc_EnvironmentError, 55
PyExc_EOFError, 54
PyExc_Exception, 54
PyExc_FileExistsError, 54
PyExc_FileNotFoundError, 54
PyExc_FloatingPointError, 54
PyExc_FutureWarning, 55
PyExc_GeneratorExit, 54
PyExc_ImportError, 54
PyExc_ImportWarning, 55
PyExc_IndentationError, 54
PyExc_IndexError, 54
PyExc_InterruptedError, 54
PyExc_IOError, 55
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PyExc_IsADirectoryError, 54
PyExc_KeyboardInterrupt, 54
PyExc_KeyError, 54
PyExc_LookupError, 54
PyExc_MemoryError, 54
PyExc_ModuleNotFoundError, 54
PyExc_NameError, 54
PyExc_NotADirectoryError, 54
PyExc_NotImplementedError, 54
PyExc_OSError, 54
PyExc_OverflowError, 54
PyExc_PendingDeprecationWarning, 55
PyExc_PermissionError, 54
PyExc_ProcessLookupError, 54
PyExc_RecursionError, 54
PyExc_ReferenceError, 54
PyExc_ResourceWarning, 55
PyExc_RuntimeError, 54
PyExc_RuntimeWarning, 55
PyExc_StopAsyncIteration, 54
PyExc_StopIteration, 54
PyExc_SyntaxError, 54
PyExc_SyntaxWarning, 55
PyExc_SystemError, 54
PyExc_SystemExit, 54
PyExc_TabError, 54
PyExc_TimeoutError, 54
PyExc_TypeError, 54
PyExc_UnboundLocalError, 54
PyExc_UnicodeDecodeError, 54
PyExc_UnicodeEncodeError, 54
PyExc_UnicodeError, 54
PyExc_UnicodeTranslateError, 54
PyExc_UnicodeWarning, 55
PyExc_UserWarning, 55
PyExc_ValueError, 54

PyExc_Warning, 55
PyExc_WindowsError, 55
PyExc_ZeroDivisionError, 54
PyException_GetCause (C function), 52
PyException_GetContext (C function), 51
PyException_GetTraceback (C function), 51
PyException_SetCause (C function), 52
PyException_SetContext (C function), 52
PyException_SetTraceback (C function), 51
PyFile_FromFd (C function), 140
PyFile_GetLine (C function), 140
PyFile_SetOpenCodeHook (C function), 140
PyFile_WriteObject (C function), 141
PyFile_WriteString (C function), 141
PyFloat_AS_DOUBLE (C function), 106
PyFloat_AsDouble (C function), 106
PyFloat_Check (C function), 106
PyFloat_CheckExact (C function), 106
PyFloat_FromDouble (C function), 106
PyFloat_FromString (C function), 106
PyFloat_GetInfo (C function), 106
PyFloat_GetMax (C function), 106

PyFloat_GetMin (C function), 106
PyFloat_Type (Cvar), 106
PyFloatObject (Ctype), 106
PyFrame_GetBack (C function), 74
PyFrame_GetCode (C function), 74
PyFrame_GetLineNumber (C function), 74
PyFrameObject (Ctype), 42
PyFrozenSet_Check (C function), 136
PyFrozenSet_CheckExact (C function), 136
PyFrozenSet_New (C function), 136
PyFrozenSet_Type (Cvar), 135
PyFunction_Check (C function), 137
PyFunction_GetAnnotations (C function), 137
PyFunction_GetClosure (C function), 137
PyFunction_GetCode (C function), 137
PyFunction_GetDefaults (C function), 137
PyFunction_GetGlobals (C function), 137
PyFunction_GetModule (C function), 137
PyFunction_New (C function), 137
PyFunction_NewWithQualName (C function),
137
PyFunction_SetAnnotations (C function), 138
PyFunction_SetClosure (C function), 137
PyFunction_SetDefaults (C function), 137
PyFunction_Type (Cvar), 137
PyFunctionObject (C type), 137
PyGC_Collect (C function), 249
PyGC_Disable (C function), 249
PyGC_Enable (C function), 249
PyGC_IsEnabled (C function), 249
PyGen_Check (C function), 153
PyGen_CheckExact (C function), 153
PyGen_New (C function), 153
PyGen_NewWithQualName (C function), 153
PyGen_Type (Cvar), 153
PyGenObject (C type), 153
PyGetSetDef (Ctype), 215
PyGILState_Check (C function), 169
PyGILState_Ensure (C function), 168
PyGILState_GetThisThreadState (C func-
tion), 169
PyGILState_Release (C function), 169
PyImport_AddModule (C function), 62
PyImport_AddModuleObject (C function), 62
PyImport_AppendInittab (C function), 64
PyImport_ExecCodeModule (C function), 62
PyImport_ExecCodeModuleEx (C function), 63
PyImport_ExecCodeModuleObject (C func-
tion), 63
PyImport_ExecCodeModuleWithPathnames
(C function), 63
PyImport_ExtendInittab (C function), 64
PyImport_FrozenModules (C var), 64
PyImport_GetImporter (C function), 63
PyImport_GetMagicNumber (C function), 63
PyImport_GetMagicTag (C function), 63
PyImport_GetModule (C function), 63
PyImport_GetModuleDict (C function), 63
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PyImport_Import (C function), 62

PyImport_ImportFrozenModule (C function),
64

PyImport_ImportFrozenModuleObject (C
function), 64

PyImport_ImportModule (C function), 61

PyImport_ImportModuleEx (C function), 62

PyImport_ImportModuleLevel (C function), 62

PyImport_ImportModuleLevelObject (e
function), 62

PyImport_ImportModuleNoBlock (C function),
62

PyImport_ReloadModule (C function), 62

PyIndex_Check (C function), 87

PyInstanceMethod_Check (C function), 138

PyInstanceMethod_Function (C function), 138

PyInstanceMethod_GET_FUNCTION (C func-
tion), 138

PyInstanceMethod_New (C function), 138

PyInstanceMethod_Type (Cvar), 138

PyInterpreterState (Ctype), 168

PyInterpreterState_Clear (C function), 170

PyInterpreterState_Delete (C function), 170

PyInterpreterState_Get (C function), 170

PyInterpreterState_GetDict (C function),
171

PyInterpreterState_GetID (C function), 171

PyInterpreterState_Head (C function), 175

PyInterpreterState_Main (C function), 175

PyInterpreterState_New (C function), 170

PyInterpreterState_Next (C function), 175

PyInterpreterState_ThreadHead (C func-
tion), 175

PyIter_Check (C function), 90

PyIter_Next (C function), 90

PyIter_Send (C function), 91

PyList_Append (C function), 132

PyList_AsTuple (C function), 133

PyList_Check (C function), 132

PyList_CheckExact (C function), 132

PyList_GET_ITEM (C function), 132

PyList_GET_SIZE (C function), 132

PyList_GetItem (C function), 132

PyList_GetItem(), 8

PyList_GetSlice (C function), 132

PyList_Insert (C function), 132

PyList_New (C function), 132

PyList_Reverse (C function), 133

PyList_SET_ITEM (C function), 132

PyList_SetItem (C function), 132

PyList_SetItem(),7

PyList_SetSlice (C function), 133

PyList_Size (C function), 132

PyList_Sort (C function), 133

PyList_Type (Cvar), 132

PyListObject (Ctype), 132

PyLong_AsDouble (C function), 105

PyLong_AsLong (C function), 103

PyLong_AsLongAndOverflow (C function), 104
PyLong_AsLongLong (C function), 104
PyLong_AsLongLongAndOverflow (C function),
104
PyLong_AsSize_t (C function), 104
PyLong_AsSsize_t (C function), 104
PyLong_AsUnsignedLong (C function), 104
PyLong_AsUnsignedLongLong (C function), 104
PyLong_AsUnsignedLongLongMask (C func-
tion), 105
PyLong_AsUnsignedLongMask (C function), 105
PyLong_AsVoidPtr (C function), 105
PyLong_Check (C function), 103
PyLong_CheckExact (C function), 103
PyLong_FromDouble (C function), 103
PyLong_FromLong (C function), 103
PyLong_FromLongLong (C function), 103
PyLong_FromSize_t (C function), 103
PyLong_FromSsize_t (C function), 103
PyLong_FromString (C function), 103
PyLong_FromUnicodeObject (C function), 103
PyLong_FromUnsignedLong (C function), 103
PyLong_FromUnsignedLongLong (C function),
103
PyLong_FromVoidPtr (C function), 103
PyLong_Type (Cvar), 102
PyLongObject (C type), 102
PyMapping_Check (C function), 89
PyMapping_DelItem (C function), 89
PyMapping_DelItemString (C function), 89
PyMapping_GetItemString (C function), 89
PyMapping_ HasKey (C function), 90
PyMapping_HasKeyString (C function), 90
PyMapping_Items (C function), 90
PyMapping_Keys (C function), 90
PyMapping_Length (C function), 89
PyMapping_SetItemString (C function), 89
PyMapping_Size (C function), 89
PyMapping_Values (C function), 90
PyMappingMethods (C type), 241
PyMappingMethods.mp_ass_subscript (C
member), 241
PyMappingMethods.mp_length (C member),
241
PyMappingMethods.mp_subscript (C mem-
ber), 241
PyMarshal_ ReadLastObjectFromFile (e
function), 65
PyMarshal_ReadLongFromFile (C function), 65
PyMarshal_ReadObjectFromFile (C function),
65
PyMarshal_ ReadObjectFromString (C func-
tion), 65
PyMarshal_ReadShortFromFile (C function),
65
PyMarshal_WriteLongToFile (C function), 65
PyMarshal WriteObjectToFile (C function),
65
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PyMarshal_WriteObjectToString
tion), 65
PyMem_Calloc (C function), 201
PyMem_Del (C function), 202
PyMem_Free (C function), 201
PyMem_GetAllocator (C function), 204
PyMem_Malloc (C function), 201
PyMem_New (C function), 201
PyMem_RawCalloc (C function), 200
PyMem_RawFree (C function), 201
PyMem_RawMalloc (C function), 200
PyMem_RawRealloc (C function), 200
PyMem_Realloc (C function), 201
PyMem_Resize (C function), 201
PyMem_SetAllocator (C function), 204
PyMem_SetupDebugHooks (C function), 204
PyMemAllocatorDomain (C type), 203
PyMemAllocatorDomain.PYMEM_DOMAIN_MEM
(C macro), 204
PyMemAllocatorDomain.PYMEM DOMAIN_OBJ
(C macro), 204
PyMemAllocatorDomain.PYMEM_DOMAIN_RAW
(C macro), 203
PyMemAllocatorEx (Ctype), 203
PyMember_GetOne (C function), 215
PyMember_SetOne (C function), 215
PyMemberDef (C type), 214
PyMemoryView_Check (C function), 150
PyMemoryView_FromBuffer (C function), 150
PyMemoryView_FromMemory (C function), 150
PyMemoryView_FromObject (C function), 150
PyMemoryView_GET_BASE (C function), 150
PyMemoryView_GET_BUFFER (C function), 150
PyMemoryView_GetContiguous (C function),
150
PyMethod_Check (C function), 138
PyMethod_Function (C function), 138
PyMethod_GET_FUNCTION (C function), 138
PyMethod_GET_SELF (C function), 138
PyMethod_New (C function), 138
PyMethod_Self (C function), 138
PyMethod_Type (Cvar), 138
PyMethodDef (C type), 212
PyMethodDef .ml_doc (C member), 212
PyMethodDef .ml_flags (C member), 212
PyMethodDef .ml_meth (C member), 212
PyMethodDef .ml_name (C member), 212
PyModule_AddFunctions (C function), 145
PyModule_AddIntConstant (C function), 147
PyModule_AddIntMacro (C function), 147
PyModule_AddObject (C function), 146
PyModule_AddObjectRef (C function), 145
PyModule_AddStringConstant (C function),
147
PyModule_AddStringMacro (C function), 147
PyModule_AddType (C function), 147
PyModule_Check (C function), 141
PyModule_CheckExact (C function), 141

(C  func-

PyModule_Create (C function), 143
PyModule_Create?2 (C function), 143
PyModule_ExecDef (C function), 145
PyModule_FromDefAndSpec (C function), 145
PyModule_FromDefAndSpec?2 (C function), 145
PyModule_GetDef (C function), 141
PyModule_GetDict (C function), 141
PyModule_GetFilename (C function), 142
PyModule_GetFilenameObject (C function),
141
PyModule_GetName (C function), 141
PyModule_GetNameObject (C function), 141
PyModule_GetState (C function), 141
PyModule_New (C function), 141
PyModule_NewObject (C function), 141
PyModule_SetDocString (C function), 145
PyModule_Type (Cvar), 141
PyModuleDef (C type), 142
PyModuleDef_Init (C function), 144
PyModuleDef_Slot (Ctype), 144
PyModuleDef_Slot.slot (C member), 144
PyModuleDef_Slot.value (Cmember), 144
PyModuleDef .m_base (C member), 142
PyModuleDef .m_clear (C member), 143
PyModuleDef .m_doc (C member), 142
PyModuleDef .m_free (C member), 143
PyModuleDef .m_methods (C member), 142
PyModuleDef .m_name (C member), 142
PyModuleDef .m_size (C member), 142
PyModuleDef .m_slots (C member), 142
PyModuleDef.m_slots.m_reload (C member),
142
PyModuleDef.m_traverse (C member), 142
PyNumber_Absolute (C function), 86
PyNumber_Add (C function), 85
PyNumber_And (C function), 86
PyNumber_AsSsize_t (C function), 87
PyNumber_Check (C function), 85
PyNumber_Divmod (C function), 85
PyNumber_Float (C function), 87
PyNumber_FloorDivide (C function), 85
PyNumber_Index (C function), 87
PyNumber_InPlaceAdd (C function), 86
PyNumber_InPlaceAnd (C function), 87
PyNumber_InPlaceFloorDivide (C function),
86
PyNumber_InPlaceLshift (C function), 87
PyNumber InPlaceMatrixMultiply (C func-
tion), 86
PyNumber_InPlaceMultiply (C function), 86
PyNumber_InPlaceOr (C function), 87
PyNumber_InPlacePower (C function), 87
PyNumber_InPlaceRemainder (C function), 86
PyNumber_InPlaceRshift (C function), 87
PyNumber_InPlaceSubtract (C function), 86
PyNumber_InPlaceTrueDivide (C function), 86
PyNumber_InPlaceXor (C function), 87
PyNumber_ Invert (C function), 86
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PyNumber_Long (C function), 87
PyNumber_Lshift (C function), 86
PyNumber_MatrixMultiply (C function), 85
PyNumber_ Multiply (C function), 85
PyNumber_ Negative (C function), 85
PyNumber_Or (C function), 86
PyNumber_Positive (C function), 86
PyNumber_Power (C function), 85
PyNumber_Remainder (C function), 85
PyNumber_ Rshift (C function), 86
PyNumber_Subtract (C function), 85
PyNumber_ToBase (C function), 87
PyNumber_TrueDivide (C function), 85
PyNumber_Xor (C function), 86

PyNumberMethods
240

PyNumberMethods

PyNumberMethods
240

PyNumberMethods

PyNumberMethods
240

PyNumberMethods
240

PyNumberMethods.
.nb_subtract (C member),

PyNumberMethods
240
PyNumberMethods

.nb_negative (C member),

.nb_or (C member), 240
.nb_positive (C member),

.nb_power (C member), 240
.nb_remainder (C member),

.nb_reserved (C member),

nb_rshift (C member), 240

.nb_true_divide (C mem-

PyNumberMethods
PyNumberMethods
240
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
ber), 240
PyNumberMethods
PyNumberMethods
ber), 240
PyNumberMethods
ber), 240
PyNumberMethods

PyNumberMethods

(C type), 239
.nb_absolute (C member),

.nb_add (C member), 240
.nb_and (C member), 240
.nb_bool (C member), 240
.nb_divmod (C member), 240
.nb_float (C member), 240
.nb_floor_divide (C mem-

.nb_index (C member), 240
.nb_inplace_add (C mem-

.nb_inplace_and (C mem-

ber), 240
PyNumberMethods.nb_xor (C member), 240
PyObject (Ctype), 210
PyObject_AsCharBuffer (C function), 97
PyObject_ASCII (C function), 79
PyObject_AsFileDescriptor (C function), 140
PyObject_AsReadBuffer (C function), 97
PyObject_AsWriteBuffer (C function), 97
PyObject_Bytes (C function), 79
PyObject_Call (C function), 83
PyObject_CallFunction (C function), 83
PyObject_CallFunctionObjArgs (C function),

84
PyObject_CallMethod (C function), 83
PyObject_CallMethodNoArgs (C function), 84

.nb_inplace_floor_dividePyObject_CallMethodObjArgs (C function), 84
(C member), 240

.nb_inplace_1lshift (C

member), 240
PyNumberMethods.nb_inplace_matrix_multiRyi@bject_Calloc (C function), 202
(C member), 241

PyNumberMethods

.nb_inplace_multiply (C

member), 240

PyNumberMethods.nb_inplace_or (C mem-
ber), 240
PyNumberMethods.nb_inplace_power c

member), 240

PyNumberMethods

.nb_inplace_remainder

(C member), 240

PyNumberMethods

.nb_inplace_rshift

(«

member), 240

PyNumberMethods

.nb_inplace_subtract (C

member), 240

PyNumberMethods.nb_inplace_true_divide

(C member), 240

PyNumberMethods
ber), 240
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods

.nb_inplace_xor (C mem-

.nb_int (C member), 240

.nb_invert (C member), 240
.nb_1shift (C member), 240
.nb_matrix_multiply (C

member), 241

PyNumberMethods
240

.nb_multiply (C member),

PyObject_CallMethodOneArqg (C function), 84
PyObject_CallNoArgs (C function), 83
PyObject_CallObject (C function), 83

PyObject_CallOneArqg (C function), 83
PyObject_CheckBuffer (C function), 96
PyObject_CheckReadBuffer (C function), 97
PyObject_ClearWeakRefs (C function), 151
PyObject_Del (C function), 209
PyObject_DelAttr (C function), 78
PyObject_DelAttrString (C function), 78
PyObject_DelItem (C function), 80
PyObject_Dir (C function), 80
PyObject_Format (C function), 78
PyObject_Free (C function), 202
PyObject_GC_Del (C function), 248
PyObject_GC_IsFinalized (C function), 248
PyObject_GC_TIsTracked (C function), 248
PyObject_GC_New (C function), 248
PyObject_GC_NewVar (C function), 248
PyObject_GC_Resize (C function), 248
PyObject_GC_Track (C function), 248
PyObject_GC_UnTrack (C function), 248
PyObject_GenericGetAttr (C function), 78
PyObject_GenericGetDict (C function), 78
PyObject_GenericSetAttr (C function), 78
PyObject_GenericSetDict (C function), 78
PyObject_GetAIter (C function), 80
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PyObject_GetArenaAllocator (C function),
206
PyObject_GetAttr (C function), 77
PyObject_GetAttrString (C function), 77
PyObject_GetBuffer (C function), 96
PyObject_GetItem (C function), 80
PyObject_GetIter (C function), 80
PyObject_HasAttr (C function), 77
PyObject_HasAttrString (C function), 77
PyObject_Hash (C function), 79
PyObject_HashNotImplemented (C function),
79
PyObject_HEAD (C macro), 210
PyObject_HEAD_INIT (C macro), 211
PyObject_Init (C function), 209
PyObject_InitVar (C function), 209
PyObject_IS_GC (C function), 248
PyObject_IsInstance (C function), 79
PyObject_IsSubclass (C function), 79
PyObject_IsTrue (C function), 79
PyObject_Length (C function), 80
PyObject_LengthHint (C function), 80
PyObject_Malloc (C function), 202
PyObject_New (C function), 209
PyObject_NewVar (C function), 209
PyObject_Not (C function), 80
PyObject._ob_next (C member), 221
PyObject._ob_prev (C member), 221
PyObject_Print (C function), 77
PyObject_Realloc (C function), 202
PyObject_Repr (C function), 79
PyObject_RichCompare (C function), 78
PyObject_RichCompareBool (C function), 78
PyObject_SetArenaAllocator (C function),
206
PyObject_SetAttr (C function), 78
PyObject_SetAttrString (C function), 78
PyObject_SetItem (C function), 80
PyObject_Size (C function), 80
PyObject_Str (C function), 79
PyObject_Type (C function), 80
PyObject_TypeCheck (C function), 80
PyObject_VAR_HEAD (C macro), 210
PyObject_Vectorcall (C function), 84
PyObject_VectorcallDict (C function), 84
PyObject_VectorcallMethod (C function), 84
PyObjectArenaAllocator (C type), 206
PyObject.ob_refcnt (C member), 221
PyObject.ob_type (C member), 221
PyOS_AfterFork (C function), 58
PyOS_AfterFork_Child (C function), 58
PyOS_AfterFork_Parent (C function), 57
PyOS_BeforeFork (C function), 57
PyOS_CheckStack (C function), 58
PyOS_double_to_string (C function), 73
PyOS_FSPath (C function), 57
PyOS_getsig (C function), 58
PyOS_InputHook (C var), 40

PyOS_ReadlineFunctionPointer (C var), 40

PyOS_setsig (C function), 58

PyOS_snprintf (C function), 72

PyOS_stricmp (C function), 73

PyOS_string_to_double (C function), 73

PyOS_strnicmp (C function), 73

PyOS_vsnprintf (C function), 72

PyPreConfig (Ctype), 182

PyPreConfig.allocator (C member), 182

PyPreConfig.coerce_c_locale (C member),
182

PyPreConfig.coerce_c_locale_warn c
member), 182

PyPreConfig.configure_locale (C member),
182

PyPreConfig.dev_mode (C member), 183

PyPreConfig.isolated (C member), 183

PyPreConfig.legacy_windows_fs_encoding
(C member), 183

PyPreConfig.parse_argv (C member), 183

PyPreConfig.PyPreConfig_InitIsolatedConfig

(C function), 182

PyPreConfig.PyPreConfig InitPythonConfig

(C function), 182
PyPreConfig.use_environment (C member),

183
PyPreConfig.utf8_mode (C member), 183
PyProperty_Type (Cvar), 148
PyRun_AnyFile (C function), 39
PyRun_AnyFileEx (C function), 39
PyRun_AnyFileExFlags (C function), 39
PyRun_AnyFileFlags (C function), 39
PyRun_File (C function), 41
PyRun_FileEx (C function), 41
PyRun_FileExFlags (C function), 41
PyRun_FileFlags (C function), 41
PyRun_InteractiveLoop (C function), 40
PyRun_InteractiveLoopFlags (C function), 40
PyRun_InteractiveOne (C function), 40
PyRun_InteractiveOneFlags (C function), 40
PyRun_SimpleFile (C function), 40
PyRun_SimpleFileEx (C function), 40
PyRun_SimpleFileExFlags (C function), 40
PyRun_SimpleString (C function), 40
PyRun_SimpleStringFlags (C function), 40
PyRun_String (C function), 41
PyRun_StringFlags (C function), 41
PySendResult (Ctype), 91
PySeqgIter_Check (C function), 148
PySeqglter_New (C function), 148
PySeqglter_Type (Cvar), 148
PySequence_Check (C function), 88
PySequence_Concat (C function), 88
PySequence_Contains (C function), 88
PySequence_Count (C function), 88
PySequence_DelItem (C function), 88
PySequence_DelSlice (C function), 88
PySequence_Fast (C function), 89
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PySequence_Fast_GET_ITEM (C function), 89
PySequence_Fast_GET_SIZE (C function), 89
PySequence_Fast_ITEMS (C function), 89
PySequence_GetItem (C function), 88
PySequence_GetItem(), 8
PySequence_GetSlice (C function), 88
PySequence_Index (C function), 88
PySequence_InPlaceConcat (C function), 88
PySequence_InPlaceRepeat (C function), 88
PySequence_ITEM (C function), 89
PySequence_Length (C function), 88
PySequence_List (C function), 89
PySequence_Repeat (C function), 88
PySequence_SetItem (C function), 88
PySequence_SetSlice (C function), 88
PySequence_Size (C function), 88
PySequence_Tuple (C function), 89
PySequenceMethods (C type), 241
PySequenceMethods.sq ass_item (C mem-

ber), 241

PySequenceMethods.sq concat (C member),
241

PySequenceMethods.sq contains (C mem-
ber), 241

PySequenceMethods.sq _inplace_concat (C
member), 241

PySequenceMethods.sq _inplace_repeat (C
member), 242

PySequenceMethods.sq_ item (C member), 241

PySequenceMethods.sq length (C member),
241

PySequenceMethods.sq _repeat (C member),
241

PySet_Add (C function), 136
PySet_Check (C function), 136
PySet_CheckExact (C function), 136
PySet_Clear (C function), 137
PySet_Contains (C function), 136
PySet_Discard (C function), 136
PySet_GET_SIZE (C function), 136
PySet_New (C function), 136

PySet_Pop (C function), 136

PySet_Size (C function), 136
PySet_Type (Cvar), 135

PySetObject (Ctype), 135
PySignal_SetWakeupFd (C function), 51
PySlice_AdjustIndices (C function), 150
PySlice_Check (C function), 149
PySlice_GetIndices (C function), 149
PySlice_GetIndicesEx (C function), 149
PySlice_New (C function), 149
PySlice_Type (Cvar), 149
PySlice_Unpack (C function), 149
PyState_AddModule (C function), 147
PyState_FindModule (C function), 147
PyState_RemoveModule (C function), 147
PyStatus (C type), 181
PyStatus.err_msqg (C member), 181

PyStatus.exitcode (C member), 181
PyStatus. func (C member), 181
PyStatus.Py_ExitStatusException (C func-
tion), 181
PyStatus.PyStatus_Error (C function), 181
PyStatus.PyStatus_Exception (C function),
181
PyStatus.PyStatus_Exit (C function), 181
PyStatus.PyStatus_IsError (C function), 181
PyStatus.PyStatus_IsExit (C function), 181
PyStatus.PyStatus_NoMemory (C function),
181
PyStatus.PyStatus_0Ok (C function), 181
PyStructSequence_Desc (Ctype), 130
PyStructSequence_Field (Ctype), 131
PyStructSequence_GET_ITEM (C function), 131
PyStructSequence_GetItem (C function), 131
PyStructSequence_InitType (C function), 130
PyStructSequence_InitType2 (C function),
130
PyStructSequence_New (C function), 131
PyStructSequence_NewType (C function), 130
PyStructSequence_SET_ITEM (C function), 131
PyStructSequence_SetItem (C function), 131
PyStructSequence_UnnamedField (C var),
131
PySys_AddAuditHook (C function), 61
PySys_AddWarnOption (C function), 59
PySys_AddWarnOptionUnicode (C function), 60
PySys_AddXOption (C function), 60
PySys_Audit (C function), 60
PySys_FormatStderr (C function), 60
PySys_FormatStdout (C function), 60
PySys_GetObject (C function), 59
PySys_GetXOptions (C function), 60
PySys_ResetWarnOptions (C function), 59
PySys_SetArgv (C function), 165
PySys_SetArgv (), 162
PySys_SetArgvEx (C function), 165
PySys_SetArgvEx (), 11,162
PySys_SetObject (C function), 59
PySys_SetPath (C function), 60
PySys_WriteStderr (C function), 60
PySys_WriteStdout (C function), 60
Python 3000, 262
Python ##EHHEN
PEP 1,261
PEP 7,3,5
PEP 238,42,257
PEP 278,264
PEP 302,257,259
PEP 343,255
PEP 353,9
PEP 362,254,261
PEP 383,119
PEP 387,13
PEP 393,111,118
PEP 411,262
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

420,257,260, 261
432,197
442,238
443,257
451, 144, 257
483,257
484,253,257, 264
492,254,255
498, 256
519,261
523,171
525,254
526,253,264
528, 161, 189
529,119, 161
538, 195
539, 176
540, 195
552, 187
578, 61
585, 257
587,179
590, 81
623,111
634,229
3116, 264
3119,79
3121,142
3147,63

PEP 3151,55

PEP 3155, 262
PYTHON*, 160
PYTHONCOERCECLOCALE, 195
PYTHONDEBUG, 160, 190
PYTHONDONTWRITEBYTECODE, 160, 193
PYTHONDUMPREF'S, 187, 222
PYTHONEXECUTABLE, 190
PYTHONFAULTHANDLER, 187
PYTHONHASHSEED, 160, 188
PYTHONHOME, 11, 160, 165, 188
Pythonic, 262
PYTHONINSPECT, 161, 188
PYTHONIOENCODING, 163, 192
PYTHONLEGACYWINDOWSFSENCODING, 161, 183
PYTHONLEGACYWINDOWSSTDIO, 161, 189
PYTHONMALLOC, 200, 203, 205

PYTHONMALLOC" (4 pu

* PYTHONMALLOC=malloc", 206
PYTHONMALLOCSTATS, 189, 200
PYTHONNOUSERSITE, 161, 192
PYTHONOPTIMIZE, 161, 190
PYTHONPATH, 11, 160, 189
PYTHONPLATLIBDIR, 189
PYTHONPROFILEIMPORTTIME, 188
PYTHONPYCACHEPREFIX, 191
PYTHONTRACEMALLOC, 192
PYTHONUNBUFFERED, 161, 186
PYTHONUTFS, 183, 195

PYTHONVERBOSE, 161, 192
PYTHONWARNINGS, 193
PyThread_create_key (C function), 177
PyThread_delete_key (C function), 177
PyThread_delete_key_value (C function), 177
PyThread_get_key_value (C function), 177
PyThread_ReInitTLS (C function), 177
PyThread_set_key_value (C function), 177
PyThread_tss_alloc (C function), 176
PyThread_tss_create (C function), 176
PyThread_tss_delete (C function), 176
PyThread_tss_free (C function), 176
PyThread_tss_get (C function), 177
PyThread_tss_is_created (C function), 176
PyThread_tss_set (C function), 176
PyThreadState, 166
PyThreadState (Ctype), 168
PyThreadState_Clear (C function), 170
PyThreadState_Delete (C function), 170
PyThreadState_DeleteCurrent (C function),
170
PyThreadState_Get (C function), 168
PyThreadState_GetDict (C function), 171
PyThreadState_GetFrame (C function), 170
PyThreadState_GetID (C function), 170
PyThreadState_GetInterpreter (C function),
170
PyThreadState_New (C function), 170
PyThreadState_Next (C function), 175
PyThreadState_SetAsyncExc (C function), 171
PyThreadState_Swap (C function), 168
PyTime_Check (C function), 155
PyTime_CheckExact (C function), 155
PyTime_FromTime (C function), 156
PyTime_FromTimeAndFold (C function), 156
PyTimeZone_FromOffset (C function), 156
PyTimeZone_FromOffsetAndName (C function),
156
PyTrace_C_CALL (Cvar), 174
PyTrace_C_EXCEPTION (C var), 174
PyTrace_C_RETURN (C var), 175
PyTrace_CALL (Cvar), 174
PyTrace_EXCEPTION (C var), 174
PyTrace_LINE (Cvar), 174
PyTrace_OPCODE (C var), 175
PyTrace_RETURN (C var), 174
PyTraceMalloc_Track (C function), 207
PyTraceMalloc_Untrack (C function), 207
PyTuple_Check (C function), 129
PyTuple_CheckExact (C function), 129
PyTuple_GET_ITEM (C function), 130
PyTuple_GET_SIZE (C function), 130
PyTuple_GetItem (C function), 130
PyTuple_GetSlice (C function), 130
PyTuple_New (C function), 129
PyTuple_Pack (C function), 129
PyTuple_SET_ITEM (C function), 130
PyTuple_SetItem (C function), 130
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PyTuple_SetItem(),7

PyTuple_Size (C function), 130

PyTuple_Type (Cvar), 129
PyTupleObject (Ctype), 129
PyType_Check (C function), 99

PyType_CheckExact (C function), 99
PyType_ClearCache (C function), 99
PyType_FromModuleAndSpec (C function), 101
PyType_FromSpec (C function), 101
PyType_FromSpecWithBases (C function), 101
PyType_GenericAlloc (C function), 100
PyType_GenericNew (C function), 100
PyType_GetFlags (C function), 99
PyType_GetModule (C function), 100
PyType_GetModuleState (C function), 100
PyType_GetSlot (C function), 100
PyType_HasFeature (C function), 100

PyType_IS_GC (C function), 100

PyType_IsSubtype (C function), 100
PyType_Modified (C function), 100

PyType_Ready (C function), 100

PyType_Slot (Ctype), 101

PyType_Slot.PyType_Slot.

ber), 102

PyType_Slot.PyType_Slot.

101
PyType_Spec (C type), 101

PyType_Spec.PyType_Spec.

member), 101

PyType_Spec.PyType_Spec.

ber), 101

PyType_Spec.PyType_Spec.

member), 101
PyType_Spec.PyType_Spec
101

PyType_Spec.PyType_Spec.

ber), 101

pfunc (C mem-

slot (C member),

basicsize (C
flags (C mem-

itemsize

(c

.name (C member),

slots (C mem-

PyTypeObject.

234
PyTypeObject
PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.

PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.

PyTypeObject
PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.

PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject.
PyTypeObject.

231
PyTypeObject

tp_dictoffset (C member),

.tp_doc (C member), 230
.tp_finalize (C member), 237
tp_flags (C member), 227
tp_free (C member), 236
tp_getattr (C member), 224
.tp_getattro (C member), 226
tp_getset (C member), 233
tp_hash (C member), 225
tp_init (C member), 235
tp_is_gc (C member), 236
.tp_itemsize (C member), 222
.tp_iter (C member), 232
tp_iternext (C member), 232
tp_members (C member), 233
tp_methods (C member), 233
.tp_mro (C member), 237
.tp_name (C member), 222
.tp_new (C member), 235
tp_repr (C member), 224
tp_richcompare (C member),

.tp_richcompare.Py_RETURN_RICHCOMPARE

(C macro), 232

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
237
PyTypeObject
PyTypeObject
238
PyTypeObject

.tp_setattr (C member), 224
.tp_setattro (C member), 226
.tp_str (C member), 226
.tp_subclasses (C member),

.tp_traverse (C member), 230
.tp_vectorcall (C member),

.tp_vectorcall_offset (C

member), 223

PyTypeObject
237

.tp_version_tag (C member),

PyType_Type (Cvar), 99
PyTypeObject (C type), 99

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.

225

PyTypeObject.
.tp_as_sequence (C member),

PyTypeObject
225

PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_cache (C member), 237

PyTypeObject

PyTypeObiject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.

tp_alloc (C member), 235
tp_as_async (C member), 224
tp_as_buffer (C member), 226
tp_as_mapping (C member),

tp_as_number (C member), 225

tp_base (C member), 233
tp_bases (C member), 236
tp_basicsize (C member), 222

tp_call (C member), 225
tp_clear (C member), 230
tp_dealloc (C member), 223
tp_del (C member), 237
tp_descr_get (C member), 234
tp_descr_set (C member), 234
tp_dict (C member), 233

PyTypeObject.tp_weaklist (C member), 237
PyTypeObject.tp_weaklistoffset (C mem-
ber), 232
PyTZInfo_Check (C function), 156
PyTZInfo_CheckExact (C function), 156
PyUnicode_1BYTE_DATA (C function), 112
PyUnicode_1BYTE_KIND (C macro), 112
PyUnicode_2BYTE_DATA (C function), 112
PyUnicode_2BYTE_KIND (C macro), 112
PyUnicode_4BYTE_DATA (C function), 112
PyUnicode_4BYTE_KIND (C macro), 112
PyUnicode_AS_DATA (C function), 113
PyUnicode_AS_UNICODE (C function), 113
PyUnicode_AsASCIIString (C function), 126
PyUnicode_AsCharmapString (C function), 127
PyUnicode_AsEncodedString (C function), 121
PyUnicode_AsLatinlString (C function), 126
PyUnicode_AsMBCSString (C function), 127
PyUnicode_AsRawUnicodeEscapeString (C
function), 125
PyUnicode_AsUCS4 (C function), 117
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PyUnicode_AsUCS4Copy (C function), 117
PyUnicode_AsUnicode (C function), 118
PyUnicode_AsUnicodeAndSize (C function),

118
PyUnicode_AsUnicodeEscapeString (C func-
tion), 125

PyUnicode_AsUTFS8 (C function), 122
PyUnicode_AsUTF8AndSize (C function), 122
PyUnicode_AsUTF8String (C function), 122
PyUnicode_AsUTF16String (C function), 124
PyUnicode_AsUTF32String (C function), 123
PyUnicode_AsWideChar (C function), 121
PyUnicode_AsWideCharString (C function),
121
PyUnicode_Check (C function), 112
PyUnicode_CheckExact (C function), 112
PyUnicode_Compare (C function), 129
PyUnicode_CompareWithASCIIString
function), 129
PyUnicode_Concat (C function), 128
PyUnicode_Contains (C function), 129
PyUnicode_CopyCharacters (C function), 117
PyUnicode_Count (C function), 128
PyUnicode_DATA (C function), 112
PyUnicode_Decode (C function), 121
PyUnicode_DecodeASCII (C function), 126
PyUnicode_DecodeCharmap (C function), 126
PyUnicode_DecodeFSDefault (C function), 120
PyUnicode_DecodeFSDefaultAndSize (e
function), 120
PyUnicode_DecodelLatinl (C function), 126
PyUnicode_DecodeLocale (C function), 119
PyUnicode_DecodelocaleAndSize (C func-
tion), 119
PyUnicode_DecodeMBCS (C function), 127
PyUnicode_DecodeMBCSStateful (C function),
127
PyUnicode_DecodeRawUnicodeEscape
function), 125
PyUnicode_DecodeUnicodeEscape (C func-
tion), 125
PyUnicode_DecodeUTF7 (C function), 125
PyUnicode_DecodeUTF7Stateful (C function),
125
PyUnicode_DecodeUTF8 (C function), 122
PyUnicode_DecodeUTF8Stateful (C function),
122
PyUnicode_DecodeUTF16 (C function), 124
PyUnicode_DecodeUTF16Stateful (C func-
tion), 124
PyUnicode_DecodeUTF32 (C function), 123
PyUnicode_DecodeUTF32Stateful (C func-
tion), 123
PyUnicode_Encode (C function), 122
PyUnicode_EncodeASCII (C function), 126
PyUnicode_EncodeCharmap (C function), 127
PyUnicode_EncodeCodePage (C function), 127
PyUnicode_EncodeFSDefault (C function), 120

(e

(«©

PyUnicode_EncodeLatinl (C function), 126
PyUnicode_EncodeLocale (C function), 119
PyUnicode_EncodeMBCS (C function), 127
PyUnicode_EncodeRawUnicodeEscape (e
function), 125
PyUnicode_EncodeUnicodeEscape (C func-
tion), 125
PyUnicode_EncodeUTF7 (C function), 125
PyUnicode_EncodeUTF8 (C function), 122
PyUnicode_EncodeUTF16 (C function), 124
PyUnicode_FEncodeUTF32 (C function), 123
PyUnicode_Fill (C function), 117
PyUnicode_Find (C function), 128
PyUnicode_FindChar (C function), 128
PyUnicode_Format (C function), 129
PyUnicode_FromEncodedObject (C function),
116
PyUnicode_FromFormat (C function), 115
PyUnicode_FromFormatV (C function), 116
PyUnicode_FromKindAndData (C function), 115
PyUnicode_FromObject (C function), 118
PyUnicode_FromString (C function), 115
PyUnicode_FromString (), 133
PyUnicode_FromStringAndSize (C function),
115
PyUnicode_FromUnicode (C function), 118
PyUnicode_FromWideChar (C function), 121
PyUnicode_FSConverter (C function), 119
PyUnicode_FSDecoder (C function), 120
PyUnicode_GET_DATA_SIZE (C function), 113
PyUnicode_GET_LENGTH (C function), 112
PyUnicode_GET_SIZE (C function), 113
PyUnicode_GetLength (C function), 116
PyUnicode_GetSize (C function), 118
PyUnicode_InternFromString (C function),
129
PyUnicode_InternInPlace (C function), 129
PyUnicode_TIsIdentifier (C function), 113
PyUnicode_Join (C function), 128
PyUnicode_KIND (C function), 112
PyUnicode_MAX_CHAR_VALUE (C macro), 113
PyUnicode_New (C function), 115
PyUnicode_READ (C function), 113
PyUnicode_READ_CHAR (C function), 113
PyUnicode_ReadChar (C function), 117
PyUnicode_READY (C function), 112
PyUnicode_Replace (C function), 128
PyUnicode_RichCompare (C function), 129
PyUnicode_Split (C function), 128
PyUnicode_Splitlines (C function), 128
PyUnicode_Substring (C function), 117
PyUnicode_Tailmatch (C function), 128
PyUnicode_TransformDecimalToASCII (C
function), 118
PyUnicode_Translate (C function), 127
PyUnicode_TranslateCharmap (C function),
127
PyUnicode_Type (Cvar), 111
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PyUnicode_WCHAR_KIND (C macro), 112
PyUnicode_WRITE (C function), 112
PyUnicode_WriteChar (C function), 117
PyUnicodeDecodeError_Create (C function),
52
PyUnicodeDecodeError_GetEncoding (o
function), 52
PyUnicodeDecodeError_GetEnd (C function),

53
PyUnicodeDecodeError_GetObject (C func-
tion), 52
PyUnicodeDecodeError_GetReason (C func-
tion), 53
PyUnicodeDecodeError_GetStart (C func-
tion), 52
PyUnicodeDecodeError_SetEnd (C function),
53
PyUnicodeDecodeError_SetReason (C func-
tion), 53
PyUnicodeDecodeError_SetStart (C func-
tion), 53
PyUnicodeEncodeError_Create (C function),
52

PyUnicodeEncodeError_GetEncoding (c
function), 52
PyUnicodeEncodeError_GetEnd (C function),

53
PyUnicodeEncodeError_GetObject (C func-
tion), 52
PyUnicodeEncodeError_GetReason (C func-
tion), 53
PyUnicodeEncodeError_GetStart (C func-
tion), 52
PyUnicodeEncodeError_SetEnd (C function),
53
PyUnicodeEncodeError_SetReason (C func-
tion), 53
PyUnicodeEncodeError_SetStart (C func-
tion), 53

PyUnicodeObject (Ctype), 111
PyUnicodeTranslateError_Create (C func-
tion), 52
PyUnicodeTranslateError_GetEnd (C func-
tion), 53
PyUnicodeTranslateError_GetObject (C
function), 52
PyUnicodeTranslateError_GetReason (C
function), 53
PyUnicodeTranslateError_GetStart (o
function), 52
PyUnicodeTranslateError_SetEnd (C func-
tion), 53
PyUnicodeTranslateError_SetReason (C
function), 53
PyUnicodeTranslateError_SetStart c
function), 53
PyVarObject (C type), 210
PyVarObject_HEAD_INIT (C macro), 211

PyVarObject .ob_size (C member), 222
PyVectorcall_Call (C function), 82
PyVectorcall_Function (C function), 82
PyVectorcall_ NARGS (C function), 82
PyWeakref_Check (C function), 151
PyWeakref_CheckProxy (C function), 151
PyWeakref_CheckRef (C function), 151
PyWeakref_ GET_OBJECT (C function), 151
PyWeakref_GetObject (C function), 151
PyWeakref NewProxy (C function), 151
PyWeakref_NewRef (C function), 151
PyWideStringList (C type), 180
PyWideStringList.items (C member), 180
PyWideStringList.length (C member), 180

PyWideStringList .PyWideStringList_Append

(C function), 180

PyWideStringList.PyWideStringList_Insert

(C function), 180
PyWrapper_New (C function), 148

Q

qualified name -- [RE 4%, 262

R

realloc (), 199
reference count —- B|Jfit%k, 262

regular package —- H# A, 262
releasebufferproc (Ctype), 244
repr

[EE & %, 79, 224
reprfunc (Ctype), 244
richcmpfunc (C type), 244

S

sdterr

stdin stdout, 163
search

path, module, 11, 162, 164
sendfunc (C type), 245
sequence, 263

st 4., 108
set

4,135
set comprehension -- &4 &R, 263
set_all(),8
setattrfunc (Ctype), 244
setattrofunc (C type), 244
setswitchinterval () (in module sys), 166
SIGINT, 50
signal

Ik, 50,51
single dispatch —-- HE4K, 263
SIZE_MAX, 104
slice —— #]K,263
special

method, 263
special method -- ##F &, 263
ssizeargfunc (Ctype), 245
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ssizeobjargproc (Ctype), 245 staticmethod, 213
statement —- iEA], 263 tuple, 89, 133
staticmethod type, 80
EE %%, 213 4,261
stderr (in module sys), 172 vectorcallfunc (Ctype), 81
stdin version (in module sys), 164, 165
stdout sdterr, 163 virtual environment -- & #WIIE, 264
stdin (in module sys), 172 virtual machine --— JE#A#L, 264
stdout visitproc (C type), 248
sdterr, stdin, 163 &
stdout (in module sys), 172 bytearray, 110
strerror (), 46 bytes, 108
string Capsule, 151
PyObject_Str (C function), 79 complex number, 106
strong reference —— i&3|H, 263 dictionary, 133
sum_list(),8 file, 140
sum_sequence (), 9 floating point, 106
sys frozenset, 135
i 11,162,172 function, 137
SystemError (built-in exception), 141, 142 instancemethod, 138
integer, 102
T list, 132
ternaryfunc (C type), 245 long integer, 102
text encoding —- X AHEKR, 263 mapping, 133
text file —- XA X263 memoryview, 150
traverseproc (Ctype), 248 method, 138
triple-quoted string -- = B & F # &, module, 141
263 None, 102
tuple numeric, 102
B %%, 89, 133 sequence, 108
wt %, 129 set, 135
type, 263 tuple, 129
[EE &%, 80 type, 6, 99
*t4,6,99
type alias —- XA F| 4,263 W
type hint —— XA M, 264 P
__main_ , 11,162,172
U _thread, 168
ULONG_MAX, 104 builtins, 11, 162,172
unaryfunc (C type), 244 signal, 50, 51
universal newlines —- i f#4T, 264 sys, 11,162, 172
VvV V4
variable annotation -- FEHE, 264 Zen of Python -- Python Z7#,264
EE &%
__import_ ,62
abs, 86
ascii, 79
bytes, 79
classmethod, 213
compile, 62
divmod, 85
float, 87
hash, 79, 225
int, 87
len, 80, 88, 89, 132, 134, 136
pow, 85, 87
repr, 79, 224
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