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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
LGB W] RE S B AT 210 Python fUHSSRMOX FdE; A — UL AR AR IR Py_DECREF ()
TP, I LPAT A EE A TRAE G

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

NIRRT AN RSO C A

int

incr_item(PyObject *dict, PyObject *key)

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

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

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

ZIR API AT

19



The Python/C API, % 3.10.15

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

Chapter 2. C API fya 4



The Python/C API, %% 3.10.15

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 ()
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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
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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 5% 5 —A~strong reference FERERCT (RIXTZ 5 TR R 0), Rf2x K 7 HIZ S 07 J@ 28 3L 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 MRS T ELRAT M X AL, ERHGAR A MR AL TS, WRE, Wk
BV RIN S A Bl g . PR CHF signal Ak, MIRTPAKE DA Python 2 5 {5 5 AbBid: -

R BT TS, SR )EIR M 0, {HAZ, W2 Python (5540351 4 T 58, Wik
BRI RS H R ST RIIR W] -1 GXAREHAN R AL PR S T REE BB w3 BEAE TR A
B PyErr_CheckSignals () WAL,

R R BN EAAER A, SFEARE T Python MRREAR NIRN, WIEAPITLATHAEH &1 0.
XA SRR AR A O i ok (B Cul-C) BT 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 B AT EAE 5403, I HE Python {5 5 AL PR S AETH SR b (944 A P4 R Crl-C
e W) e BTG AR C ARSI .

WIR G EWE 5 A2 H 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 B T —FHE C )2 BT 2t M A5 X, FEZ ORI S P A R 5@ . 24
IR A —E 2 K IH A Python {4 (F%Aﬁzﬁﬁﬁﬁ?ﬁ WBIHAE) ’aFmER2EN. BT
1p_call SRR AL TCA R 18 )t 2 S st I AL BE

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 &}

%Py _EnterRecursiveCall () BRED mZh o4 KB EEPAT— I
16 3.9 WUk R EONAE A 52 [ APT ] ] .

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

KA YA TR E R —

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
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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)
BwEMA: #a951 M. Part of the Stable ABL X2 — M T 4 7] “F AWM TREC HHERZHE
H (IEE level 19 0, FoRGXFA) . EHLERMNAHERIENET _builtins_ H
__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
WHE LN Py _bufrfer Z5MIRME. X HEE5RM C ERFR T REt & i A NUL 5275 . Unicode Xif
ST 'ut£-8" iR C TR

s# (str, read-only bytes-like object) [const char *, Py ssize t] 12 s*, RAHIET E#RAL T —4E 8%
b Ko RN CAE R, B2 C ERARNIRE, BN REKE. R
ATEE S A ZS 45 . Unicode SR & 'ut£-8" giigaUi4dh C 45

z (str or None) [const char *] 5 s 24l {H Python X} LA HEH None, FEXFMEN T, C f8EHLE 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% 4 None) [const char *, Py _ssize t] 5 s# 25, {H Python X}%
WATHEN None, FEXFMEHL T, C 54K E N NULL,

y (read-only bytes-like object) [const char *] X S — N ZFATR G40 — A8 )15 A 09 F47 R
) C 4851 BEAESZ Unicode X4 . FAT R IXA AR A DT RS NE, #
25|/ ValueError 5% . exception is raised.

TE 3.5 R PART, S5 gop RAuB 2| T AR null #7525 & TypeError .

y* (bytes-like object) [Py_buffer] s* (755, A% Unicode X142, HIEZRF kMg, Xk
eI HeE i

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

S (bytes) [PyBytesObject *] ZL3K Python X4 0 bytes X%, AKX TAEM . WHRIZXTLZAN
bytes X RN 5| % TypeError. CAARMWAIHEN]Y Pyobject*,

Y (bytearray) [PyByteArrayObject *] ZI3K Python X4k bytearray X4, NERXHITE TR, 10
RIZMEA N bytearray XRME5| % TypeError, CASRM AT, Pyobject*,

u (str) [const Py_UNICODE *] > Python Unicode 42544k i 4 1] —A~PAZS & 119 Unicode F-4F4%
WX TEEr . RAUE A—APy_UNICODE f8EtAZ L, (76 T— M8 M 2 £4F7ER Unicode
P X IFRET o YR — N Py_UNICODE R4 56 BE B T g ie 0T (16 {375 32 £i7) . Python
FAFR AR S AR null RS 5 WA, 51Kk valueError 34,

TE 3.5 JRCHEER: PART, 24 Python “SEAFERHE S| T i AR null 40 25| & TypeError

33 JRGE N # B, RFAE 302 P A B X 2 IH IR B Py _unIcoDE AP i i B
ZPyUnicode_AsWideCharString().

u# (str) [const Py_UNICODE *, Py_ssize_t] u 48, fEEWA C A8 5, 55— 5%EH81—1 Uni-
code FEEAF X, H_NREMKE. BV null 55,
M 33 MR N #WCE A, R AE 312 P RS B X 2 IH R X py_unvicopE APL i 1T F8
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,
M33 RN B, FAE 302 b R B X2 IH A X Py_unicopE APL 3 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,
M 3.3 BUE N #WCE A, FAE 312 PR B X 2 IH R X py_UNTCODE APL; i i #%
Z$PyUnicode AsWideCharString().

U (str) [PyObject *] %K Python X§ 5>} Unicode Xf 52, ANl BHATAEMm464k . R %XT R A A Unicode
XM £E| % TypeError. C AR Pyobjoct s,

w* (W[ G bytes-like object) [Py_buffer] XA~k AT LB S5 ZAE KB XS 4. BN

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
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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* ¥, XEBHUEPA NULL 2 J5 | A8 R i E S I 00

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: #e5| B . Part of the Stable ABL & i Python %4 obj Hri)— A5, Hod oy E4
name W1 Python “FAFHRXF G 4G . B RFHEH AT S5 Pyobject* ST . X240 A
NULL 2 J5 ] 24 B S T 3R B .
SIS IR AT EE 5 ARG 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
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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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CHAPTER 8

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~ Py