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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

K S 2 5 Python — g 42 %, fE Unix b, EAIALT PAT H : prefix/include/
pythonversion/ fll exec_prefix/include/pythonversion/, HH prefix il exec_prefix
<& Hi 1] Python f#) configure Ml 4<% A )X W JE 2 fr % X, 1 version W& '%d.%d' % sys.
version_info[:2]., I Windows I, 3 {43 F prefix/include, HW¥ prefix Zn L3 F
TR E R H 5%

BT SRS, RS H SR (USRRTR]) BRI giifdn i) S R B . 3 R2 R H SR
BRBIZRIEMMN #include <pythonX.Y/Python.h>; XRHERRGZ-F-E4IFEAT I, PN prefix
TFETRAK TR EMAE R A exec_prefix MREEFH L.

C++ AP WVZER, R APLZ%EAMAH C ke Xy, E3SCAREMHRF A DSl extern "C",
K 3t APIAE C++ Hfifi i b APT S BT (] iR AL B

1.3 FHME

Python SKSC{FHE LT —2854 IR R 2 RAESEIE E N 1808 M A5 5€ SCH) (BN Py_RETURN_NONE),
A TE 38 A A L. X BT BRI AN e — e RS R .

Py UNREACHABLE ()
XA DAEARAE — T EREERA RIS BSAAR . B, 24—A switch i&h) 9 Brg ol g
WEERC B case THBEET, MO HHBTE default: Y. Y4RIAEEAALERAN Eii—4
assert (0) 8{ abort () V&M BHH A PAHEAS.

T release # T, IR g iEas AL ACHD , IfEt G & AT BRI Ry 245 . BN, #E GCC 1Y
release 5N, %] _ builtin_unreachable () L.

Py_UNREACHABLE () fJ— A HEZ A —MASRE, (HAIEA A _Py_NO_RETURN H %L
ZEO

WR—MIDEEAR AN KT B2 IEH RS, (EAEERRIE LR AT ARIL , SEAREME %22, filan, 7E(%
WAFEET, 38— D RG AR R G R E, s, iR s E . g
TIERHR IR S SR AE, AR Py _FatalError() .

3.7 FrR I HE.

Py ABS (x)
R[] x A .

3.3 I e
Py_MIN (Xx,y)

R[] = Flly 24 R/ ME.
3.3 B fE.

Py MAX (X,y)
R x Fy MR A .

3.3 B fE.

Py_STRINGIFY (x)
¥ x B C 455, AN Py_STRINGIFY (123) iR\ "123",

4 Chapter 1. #hif
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3.4 B RE.

Py_MEMBER_SIZE (type, member)
R[G5 (type) member FR/N, PAFATHRIR.
3.6 Hi e

Py_CHARMASK (c)

SRR [-128, 1271 B [0, 2551 JE A FAF BB AR . XA 700/ ¢ SRl FE 48 unsigned
char &1,

Py_GETENV (s)
5 getenv(s) ), HE2WMEMASIT LELET -E , WRMFE NI (B0 & & T

Py_IgnoreEnvironmentFlag ).

Py_UNUSED (arg)

AT R BOE R R BB S B, AT B 4 32 4% % . B0 int func(int a, int
Py_UNUSED (b)) { return a; }.

3.4 BRI HE.

Py_DEPRECATED (version)
FHEW . R LICEAER 5 4 FRH o

vl

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

TE 3.8 U B Wi T MSVC SZ#F.
PyDoc_STRVAR (name, str)

BB — AT ATE SCRY AR FR 0, 44550 name FOAS B . Q1SR AN FISCRY 545 H3 — 2 A4 72 Python,
IR N

W PEP 7 ik, (i PyDoc_ STRVAR VRS FATH: , PASCRIAHISCR 7 47— #4 2 Python ff)
T

NV

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

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

PyDoc_STR (str)
NG ER TR A QRSO P AT, B3 Y SO AT R I, Bl — =547

W PEP 7 ik, il PyDoc_STR 455 SURIFATHY, PASCRRAHISCR 75— 44 & Python [
B

NV

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

ZH Python/C APTH — A ENSH, PAK—A Pyobject * RAIRuIH . X AR 46117 Python
RN BN BIE R R54T . Ay Python X G RAE KRG UL T #897 Python 155 fiAHIR 177 Ak
(BN, WA, RSN, MSEEE) . HIeeEqh B C RAMRR A Fid. JLFFTA Python
X RAFAESE: ARANREF I — AN pyobject Y HBNBTHSNA R, AREFRIRR N Pyobject *
g%ﬁommﬁ%%%ﬁmﬂﬂ,ﬁ%?ﬂﬁ@ﬁ%ﬁﬁﬁ,%%EMEﬁ%ﬁﬁ%ﬂﬁmwmaxﬁ

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 S|RHE

SUMHEARFEZ, POVBAOT RPN GER2) ARG EIEa 2RI 5 F— 4.
KRR AT DARFA X, SE AR (HS) CASR:, TRECRIA C M Rt . 24—
ARFGATI TR N 0, BEHGZXR . ARX A CREAIR G & BRI 5 TR, Wik pelix 28
XIGAF VIR AR LRI R A5 TR0 N E, WIRTPDMRIOR G S0 5, I, (IRHA—
MREHIRA FE—X R Z WAES I B, Rorse RS

BB EAES I H . BRI E R M ZZPy INCREF () R — X2 m5 it g, 8
FPy DECREF () Ky — X5 Hit4. %Py _DECREF () WAk HITE2ENE, RF
TRXT R B REER, ILE H incref 2874152 . FEilas 2 — DS EX LB i s Ede & an
RGN GA (FIang) %), WIZEEER (RIS T 5T 8 6 B 7E X 4 i) Ao 2 095 |
B, IPATIIRR AL, sIEHECR SR, 20 H 5 ERINAE TR E N E —FEZ2 B0 T RS
FHit% (B sizeof (Py_ssize_t) >= sizeof (void*) ). HI, 5IHTHGENE A0 HEAEAE.

B BN AN SR I ST B SR e B 5 TR BIE b, YR B mXTR Iy, X
ST RTTESE N 1, AR LR, RGN 1. (B, XWEAEAGE, PrAsdss]
VBT S o S5 TR e — BT P2 R BRI A R e, e mT DAR)S LR RGO, A
HAGE 5 A RS G AT | A7 I 8] 2D AEA T AR R, IS R 3 5 | T4
— BRI e, XERAE NS Python Fr AR B2 8 T G4 JRASLH g C ek St R I BIL ] 2 PRIk
TEVE AR B A 5005 1 -

HR2, A DE IS AR PR AXES, AR — B E], m A IS . BhLe
BAEATRES MNP RIS, A HS TR, A TR R LA R . HIERfEke, X
NFEAUTCH I RAE T BE 2 AE R Python AU —— WA A — MUK AR SLVFE R Py_DECREF () 1]
IR, A AN R _E RSV E AR TR B AU o

— AN R AH I BEE (K FRPL PyObject_ , PyNumber_ , PySequence_ B
PyMapping_ JF3LARR%L) o X BE PR M2 E TR B X R A5 8. X1k E ) #H ST A
RIGLE RIS Py DECREF () o )X Fhy 2UAR faj 8.

S AT

The reference count behavior of functions in the Python/C API is best explained in terms of ownership of references.
Ownership pertains to references, never to objects (objects are not owned: they are always shared). "Owning a
reference” means being responsible for calling Py DECREF on it when the reference is no longer needed. Ownership
can also be transferred, meaning that the code that receives ownership of the reference then becomes responsible for
eventually decref’ing it by calling Py_ DECREF () or Py_XDECREEF () when it’s no longer needed---or passing on
this responsibility (usually to its caller). When a function passes ownership of a reference on to its caller, the caller is
said to receive a new reference. When no ownership is transferred, the caller is said to borrow the reference. Nothing
needs to be done for a borrowed reference.

FASHL, 2SR T BRI RIS URE, FAAEPIRRTRE: AL 510 T RIS, 8023
A F 8 ERE SR — DR B AN, RSB EAZS I, MR X E
AL

6 Chapter 1. #hif
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RAE RS IEH; WANERNHISINEPyList_SetItem() flPyTuple_SetItem(), EAfI&E]
Bt HEIH (AR H e A 532! ) o X SR A5 S oy B | 1 2 PR e (0 3 ) 2t
FR %5 SR A 78 TC A B A R A — AN B s B, BUEICH (1, 2, "three™) HIMRALE K ATA
XN (ERPREAE AR NS BR BB mEE )

PyObject *t;

3);

t, 0, PyLong_FromLong(lL));

t, 1, PyLong_FromLong(2L));

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

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem

(
(
(
PyTuple_SetItem(

TEXH, PyLong FromLong () iR T—ANHM5 i HELBIgiPyTuple SetItem () Frgiit. 24
PRAR RS il — X R B B 5 5 U, SRR S IS | R wi s Py INCREF ()
FRINHS—A51H -

i fF 2 — F, PyTuple Setitem() ;e B ILH K BN B — K X PySequence SetItem()
Mipyobject_SetItem() LR R oH @A AT A5 28 AR 24 IR B A2 1T
PG PyTuple _SetItem().,

EMTFIEHT I ENRE T A pyList_New () MlPyList_SetItem() K45,

R, FESLEh, RSl X L BME T T HB S R AR
Py _Buildvalue () W PAMRYE C EDRAIERZHW HXR, B—"4 % X544 8R40 B, £
T PSS BT DA R ISR A (B & STt oA ill)

PyObject *tuple, *list;

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

il pyobject_setItem () FEAALPIRLEARILZMEAGI I HREONE LAY, IS VR e S
R B SR FEXAEOLR , AT TS TR AT S OB, O ARAN R 2 5 | TR A
VRATPARES TR 2 (“SEEREi ). B, XAREeR—A51% (S0 ERATMAT 22 51) i
B s & — A 2 H

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

Py_ssize_t i, n;

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

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

return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
t
Py_DECREF (index) ;
3
return 0;

}

Xt BRBGR [ MEL YT DU AN [l 5 SR 1) R 2 ROk B0 16— A5 A & SO ARXZ 5 | I A BT,
HVFZ R Il —5 | A R B 45 A5 | T I L. BRI AR B FEVF AR DU, 2R [T AR 2 I i G 8
(4, MARFFEI 5 R XHRRT G E—5 | ] o PR, AR IR 5| Rl e %, fnpyobject _GetItem()
MpySequence_GetItem(), FrEZRM—AFHTI GEMITFBONZT A E) .

— AN T R B A TR R A A B EGR [ 55 L BT AR TR AT Y R R - A (VRS

14. K. RBMS| At 7
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WAL LR EIXT R AR AY) R H R #oh L L, WRARME PyList_GetTtem () M—AFHHRIL
FH, WHASIAETIA — HRURIRHE ] PySequence_Get Item () (EMRHIZZEEMFANSED
A AP FERBURRER 25 H ARSI — 0 B [ 3 2951 -

T U EMAMES DR BE R E A RES R FE RO — A

HPyList_GetItem(), MA—EMHPySequence 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, i); /* Can't fail */
if (!PyLong_Check(item)) continue; /* Skip non-integers */
value = PyLong_AsLong(item);
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += value;

}

return total;

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

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

return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {

value = PyLong_AsLong (item);

Py_DECREF (item) ;

if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;

total += wvalue;

}
else {

Py_DECREF (item); /* Discard reference ownership */
}

}

return total;

8 Chapter 1. #hif
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1.4.2 %5

1£ Python/C APT 4y i 5 22 £ o i MBI 2R BUAR 2D R 2 R fif Bt C 288440 int, long, double F
char*, f—LZERIYYE A RAIA H T B T 0 ) pR B EE S S T RT R R B SSR, 86—
SER AU I RRAZBE . XSS5 AL 5 B AT R THE .
Py _ssize_t
—/Mfif sizeof (Py_ssize_t) == sizeof(size_t) WAL ESRBELA, C9 EA HIEE
SGXFERIARTE (size_t & — D TCAF 5 BEEAL) o 15205 PEP 353 [N . PY_SSIZE_T_MAX
KePy_ssize_t REPWHAKIEFUIA.

1.5 BE

Python )7 51 A B IR E R 2L B AR e RALBRRY o & B alfe i i &, RIGHE 54T
BRI, KIS, BRI IEIA TR R, TR R EN TR 4 1 7 A RS el )

IR, XT CREFP GORYL, SR ALTE 2 A THY . Python/C APT AR H BT AT bR 4T W] DAG | K 575
R AR R RO SO T S AN . —BORUE, PR BB R, ESRE R, EFEn
WAHREATSRGI, FFR Bl — DR R . AERBECA UGS SCR, X AR NULL 8 -1, B
PRHBORT R IR B 2K, A A R iR o] — AN R ARG AYE, P R R AR AT %L
B B DR 8O A AR IR IBHE, HHRE M pyErr_Occurred () RtAT AWM. X
LS R SRS A SR

SEIRSRER N LRGP AR (XY TN LB P EH2REE) o — 2%
A PAMMEPI RS Z — BWE& kA, SEEALELE ., BEPyErr_Occurred () R PAREH RAGA 1L
RS BRH KRR E—AME AR S E BB 5, AE A o0 R B NULL., A 24K
BT AR B ERS: PyErr_Setstring () i WE UNENEEE M) BEFHARSHREL,
MPyErr_Clear () R ATHRRFHARTS

SERE TR AN RN (B AR AT DA NULL): SR8, MR aE, PARFEE . XL
X4 X5 Python H sys.exc_info () BIZERME: R, EAIFAZ—FER): Python Xf R H
Python try ... except BTG — 7%, 1M C 2R FHEIRES RIEFH G AT C REE;
A Z (AL S A7 B 2 H 25K Python S5 I ARREER I R FA-EIF, ZF RS MTORHER R

sys.exc_info () &4k,

THTER A Python 1.5 JF4f, A Python AUR ] M) 5 FOR A ¥ 0k Ay . e 22 4z i 05 22 I 1 B AR sys
exc_info (), EXfik[u] Python fUR I /» AR HARLS . BUOL, X PRSI S HAR A 7 2CA i SRR A
AT AR PR TR R ) S 1) B BSCRE DR A 1 S LR ) S RS AR B R O 1 S IR S . 1R 1
S AT AR RAR JO S Y eR B e 1 IETE AL B S i B LA R B T AE R
WA b M5 | AR R AEAEA B EE R AR T

PR — MR IS, — N 55— R EIOR AT HE B8 AT 55 1) R R0, 224 A A ) B R KR R 5 1 T S
FEAET | RS WA S RS A A Ty . BN EFEIIIA BT ARG, IR Bl — A 5pR
™, HE RRRET RN - ISEENGI RN R, HERA KRR EZE L.

— AN I S AL B E AT ) BB 1A BT sum_sequence () R B EEST TR . XM TIE AR
G ) 55 RN AN T SR BT AR TS . R A S Bl R R T — SRR R A e, T
YR$E7R Python FIHLF, FATE/R 145401 Python fLHH:

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

TR AN BRSO ER) C A

int
incr_item (PyObject *dict, PyObject *key)

Q)
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(£ L£50)

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

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

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

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

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

}

XA FARET CHEFFH goto A — Fh 3 BN R B IR B W W T T
M PyErr ExceptionMatches () HMIPyErr Clear() 3 4t PR ¥ & W B &, DA K 0 fa] i
M Py _XDECREF () K Ab¥ AT AEH NULL W B A5 GEEAM TR 'X'; Py _DECREF () 7Ei 3
NULL 5| PR £ i) « BB — SE T HOR AT B A 51 7S B 20 ia 16k NULL A g &5 ;
b, AR ME BRI IR R -1 (R H B R TER AP TR G A 2 o ) .

1.6 #& A Python

A Python fERESRAYIRATT (R T M EH M ) A FHELOW T EMLS 2 e PR, nThE
EHERREA. RASHIRZ BN e LA eSO G b2 J5 A RER B

HARNWIIRCR R Py _Tnitialize (). SLERECRAIIRILE INEAEE, FHOIEE A builtins,
__main__ fl sys. BEiLFUIHMBEEE R (sys.path).

Py_Initialize() RWE” MASEINE (sys.argv). WHFE 5 R 24T R Python {1 T
B, W MAE W HPy_Initialize () Z J5# it #l ] PySys_SetArgvEx (argc, argv,
updatepath) FREXHIZEE .

TERZH ARG L (Rl Unix 1 Windows, BIRTEANT LA ), Py _Tnitialize () FRRIER R

10 Chapter 1. #hif
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1 Python fRERS WA T SO AL B I SR FEAS MR TR R 6 4%, IFI & Python JE W ZEAH YT Python
FRRERS T AT SOOI [ 7 8 B 3RE . e, B RHAHXTFHE shell iy 8 RS GREAS & pATH) b3
#1444 python MR HAT SR ITFEAC H SR &4 40 1ib/pythonX. ¥ i H %

26 K8, TIR Python ] $fT 30V T /usr/local/bin/python, B¥HREFENT /usr/local/
lib/pythonX.Y. (SEFs L, XAMFREBAEER N “BHR” 8, SFFEY4JCVETE PATH PHREI4 N
python W HAT OB B ) A P AT DAIE 0 1% B A5 AL | PYTHONHOME , Bl i i & PYTHONPATH
AEFRUE AR 2 T AN H SRl A 55 AT .

MABN HEF T AESE R APy _Initialize () Z Al W /il Py_SetProgramName (file) 3
AR R Y . 1 YE 7S PYTHONHOME 134K < 78 35 Jb i & Jf H PYTHONPATH 1358 2> W 46 A B A
MR Al T2 G N Ry LA S H WPy _GetPath (), Py_GetPrefix(),
Py_GetExecPrefix () flPy_GetProgramFullPath () SEPl (XL KEIYFE Modules /getpath.c

HiE L)

A, 8 FF X Python #E4T “KewItGAL” o BN, MO AR AT BE AR E A 8 B (R
MPy_Initialize ()) BUEE N R Python [ I T 4 58 T AHZLREAL Python T /3 BLI N AF. X[
PGB Py _FinalizeEx () FSEP. IR 24 H] Python 4T EWEIEMARS N Py _IsTnitialized ()
PRAICRR [P EE . A Ik L s B 25 B FEZ G B P 45l . WPy _FinalizeEx () RERE
A B Python fERERS I /0 FLH AR, B0 B 4 R BRI 43 B i) N AT B A& N 2R .

1.7 iEifa@

Python nJ DAPR# 3 26 72 54 4138 DA B RE S ALY BRI B ME L . X240 4 2> Sia A T IR IRt
ST R ENTBOAR S o

A full list of the various types of debugging builds is in the file Misc/SpecialBuilds. txt in the Python source
distribution. Builds are available that support tracing of reference counts, debugging the memory allocator, or low-
level profiling of the main interpreter loop. Only the most frequently-used builds will be described in the remainder
of this section.

Compiling the interpreter with the Py_ DEBUG macro defined produces what is generally meant by “a debug build” of
Python. Py_DEBUG is enabled in the Unix build by adding ——with-pydebugto the . /configure command.
It is also implied by the presence of the not-Python-specific _ DEBUG macro. When Py_DEBUG is enabled in the
Unix build, compiler optimization is disabled.

B T AT AT T ROR 2 A, eI T A T B M A -
o BUOMEALRFES NI X 57 BL s -
o BONARS ERF AN 2 R AT AR AN S iE 2 o
o FoAE N TSI [ 42 BB 1] SRR AR TR B
o FZWiEPIRMB FIAEG LI . Ji5h, RAEXNRHFE test_c_api () Tik.
o BWASE SRS ARSI B HEZL B R
o BN E MM TCRAARIIR AR TEGE , AR RAIR AR 5 ] -
o INIRIZIRERANVES ) S AL 2 R BLAs A TIN
o INIESMIKE A F) arena NAFSEHL .
o USRS S 2 AR
X LT BEBCA R B B M R A

Defining Py_ TRACE_REF'S enables reference tracing. When defined, a circular doubly linked list of active objects
is maintained by adding two extra fields to every PyObject. Total allocations are tracked as well. Upon exit,
all existing references are printed. (In interactive mode this happens after every statement run by the interpreter.)
Implied by Py_DEBUG.

HRELZFMEE, 5257 Python JF/LAL ¥ Misc/SpecialBuilds.txt .

1.7. AifaE 11



The Python/C API, & 3.9.21

12 Chapter 1. #hif



CHAPTER 2

TRERI R AR FF O

f&4i ., Python (1) C APLRFREEEIMHCAIIAE L. K2 B UG SIS, @ RIR APL, jiifgg
BT APT BB APL (U SE28: 1 2 i S ARG TN ER ) o

ASER S, APLAREIERAY TR B| Bt RIARA 1 (ABL) . J PN 2R 455 SRS, (eI HLAS I
Bl 7 BB AT BEA 2 BIA APL, [HRIRES MR ABL. A, 43> Python JUASHN T BEE B i i
b (RIGEAEA (AL AT 32 M 4% RO OL T, Unix ERATRES M BLH ). JeAh, 75 Windows I, 4"
JRELER 555 1) pythonXY.dll 4%, 7 BEH B 4% 4 BE- 578 pythonXY.dIl 4% .

M Python3.2 2, ELZFEHI T4~ APTAG T4, DABHRELER) ABL MISLAEN S APT (H1pFih 2
API”) Flty YT 55k S Py LIMITED AP, VFZMRRERRAITAA Y TRBLH  Bhe: S o , e FEfi]
xR (x>=2) FHUH B R 7 B 4

TERLER T, FERMNEEECRY B E R ABL, 7 3 A A X 283 APL [ 9 J 45 e 55 226
Py_LIMITED_APT % & {148 3% % 35 i) % {ik Python A< HY) PY_VERSION_HEX {H (fi#0: Python
3.3 4 0x03030000) (B UWAPI 4= ABI i AE 72 ) o IWIASHUREE A g Jr 4k Python FRAR , {HIGYEYE
IHRCAS Fma (AR ) .

M Python 3.2 JF4f, 22K API A] I Y ek A4 10 S AE PEP 384 . 7£ C AP SR, AJET 32K API fi) API
TCEARICH “ANET 2R AP,

13
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CHAPTER 3

HEE% API

AFEATI) PR ECRE FC VAR THE SCE B o DX R ALY Python JEACHS , (BB TR ARIFRFE SE 4075 1Ly 7
A G RER T2 H..

KL pR F A LA AT A 2R T BOEEA S E N E S . T8 4F 5 Py_eval_input,
Py_file_input PAMK Py_single_input. XEEFFSSIEREZTNENESHIRBCCRYH M PABLRH .
RV X SR BT A LA A DARESZ FILEX JBZ, G — S50 IO A B 4 31 o) 2 5 WA [R) C FERY
FILE Z5HI K0T BB 2 M AR . (24 2) 7 Windows H', B4 RA v RE S A
[E:)E J@?W\Jﬂ%ﬂ:‘u%%ﬁ%ﬁﬂﬁmﬁ%ﬁ%@ﬁ% i Python sz 47 B8 I A0 A [ 4 2B A 00 T A%
FILE* JESELHTEA].

int Py_Madin (int arge, wchar_t **argv)
IR MERERES 0 AR o A T Python BURE R rT 8 BLAR P . B4R BERY arge Ml argy JTEZ: 124
Sl CRFPR main () BMERESAHIE CRAARTE T s = KR ) o — D EZAE RS
BB R LB (HSEI R P FAFR IR AR BB ) . WERERER R IR i
(RIRGI R ) LR EMECR S O, ASRARRESS IR 5 | A S TRt LR [A] 1, i WARE S5 RARE
FIRARLH) Python iy AT H] 2.

WEHEREARG| & T —MEHAIG G F R PEY) systemExit, BpRECR NS RE 1, 1028 H i
T, HEPy_InspectFlag il RHIKE .

int Py_BytesMain (int argc, char **argv)
FAUT Py _Main () {H argy 2 — ML EFITH IR

3.8 B fE.

int PyRun_AnyFile (FILE *fp, const char *filename)
POREI X R PyRun_AnyFileExFlags () WITRIAEIGE D, K closeit %4 0O T4 flags %A NULL,

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
DAREI R R PyRun_AnyFileExFlags () WL, K closeit Z4(5H 0.,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
XRER N PyRun_AnyFileExFlags () WIFLIEED, X flags B8N NULL,

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
WA fp 50— A KRB F A B (5 G 802 a8 Unix B 2 m) 19 SO, R
[BlPyRun_InteractiveLoop () WIMEH, HWRM PyRun_SimpleFile () WIZEH . filename £:1f
e 25 Atk (sys . get filesystemencoding ()) Rf#ENS . UM filename S NULL, [t
RES 222" VR4 . TR closeit N EAH, X4 FE PyRun_SimpleFileExFlags ()
R[] 2 Fi# K A

15
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int PyRun_SimpleString (const char *command)
XX R PyRun_SimpleStringFlags () WIfRIALIRIED, ¥PyCompilerFlags* SE0E% N
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
Wt flags ZH0, £ __main__ Bt H4T Python YU, IR _ main_ MIRAFTE, ERH0]
. EIERE 0, ARG AFFENRE -1, GURAERR, W ITEREREFER. XT flags
S, ST .
HERENRG K T — MM & TR PR systemExit, BERECH AR -1, TR ik
f2, R#E Py _InspectFlag b RHIE.

int PyRun_SimpleFile (FILE *fp, const char *filename)
XX R PyRun_SimpleFileExFlags () WITRIALARIE I, ¥ closeit ¥k 0 1 RF flags &N
NULL,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
KEEX T PyRun_SimpleFileExFlags () WIALRIED, X flags %A NULL.

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
Similar to PyRun_SimpleStringFlags (), but the Python source code is read from fp instead of an
in-memory string. filename should be the name of the file, it is decoded from the filesystem encoding (sys .
getfilesystemencoding ()). If closeit is true, the file is closed before PyRun_SimpleFileExFlags re-
turns.

T #E Windows |, fp 24 PA—#HFHIBFT I (H) fopen (filename, "rb")). 7], Python
Al BETCYAIE AR AL BRAE ] LE 4745 A 10 B AR S

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

int PyRun_InteractiveOneF1lags (FILE *fp, const char *filename, PyCompilerFlags *flags)
Read and execute a single statement from a file associated with an interactive device according to the flags
argument. The user will be prompted using sys .ps1and sys.ps2. filenameis decoded from the filesystem
encoding (sys.getfilesystemencoding ()).

L AR SAT R ] 0, 1SR S| & S R B] -1, B A0 SR AT AR AR AT A A5 D3R ] ok B E
A1 Python 42 B4 K A ) errcode.h WHE LA RIS, (EHE errcode.h A #
Python.h IFfudh, KICARFEENLAG L JHAHE. )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
XRE N R PyRun_InteractiveLoopFlags () WIfRALIIZED , ¥ flags % A NULL.,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
Read and execute statements from a file associated with an interactive device until EOF is reached. The user
will be prompted using sys.psl and sys.ps2. filename is decoded from the filesystem encoding (sys .
getfilesystemencoding () ). Returns O at EOF or a negative number upon failure.

int (*PyOS_InputHook) (void)
AR AR MR AR int func (void) MEREL. iZERECRLE Python 1 R REER RS AF HILRE
SRR Atk AR T o Gk RMEL 2 200 . BT AT R R RS O PR AT
SINE AL SRR, 88 Python f3 7 Modules/_tkinter.c B

char* (*PyOS_ReadlineFunctionPointer) (FILE * FILE *, const char *)
B AR AR A — R AN char *func (FILE *stdin, FILE *stdout, char *prompt)
IREL, HEEY R EPURBER PRI — AT AR BN RREL . SR B U R W R 45 5 prompt
Ak NULL g e, RE M Irie it r bR A SCHR e — TR A, IR I R R B,
readline BIHCREX AN T ICE AP AT tab SEARM R ZETIRE

LZER R —AH PyMem_RawMalloc () B{PyMem_RawRealloc () A ECHIFAFE, BEEWR %
A EE RIS NULL,

JE 3.4 B 45 B UG HpyMem RawMalloc () B{PyMem_RawRealloc () 4 W2, T A &
HPyMem Malloc () B{\PyMem_Realloc () % EC.
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struct _node* PyParser_SimpleParseString (const char *swr, int start)
This is a simplified interface to PyParser_SimpleParseStringFlagsFilename () below, leaving
filename set to NULL and flags set to 0.

Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
This is a simplified interface to PyParser_SimpleParseStringFlagsFilename () below, leaving
filename set to NULL.

Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *file-

name, int start, int flags)
Parse Python source code from st using the start token start according to the flags argument. The re-

sult can be used to create a code object which can be evaluated efficiently. This is useful if a code
fragment must be evaluated many times. filename is decoded from the filesystem encoding (sys.
getfilesystemencoding()).

Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
This is a simplified interface to PyParser SimpleParseFileFlags () below, leaving flags set to 0.

Deprecated since version 3.9, will be removed in version 3.10.

struct _node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start,
int flags)
Similar to PyParser_ SimpleParseStringFlagsFilename (), butthe Python source code is read
from fp instead of an in-memory string.

Deprecated since version 3.9, will be removed in version 3.10.

PyObject* PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. X241 %} N PyRun_StringFlags () WfRiibiRIZE O, ¥ flags &K
NULL,

PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompil-
erFlags *flags)
Return value: New reference. 15Nt 4 globals F1 locals 35 € W _FF SCHH AT B str 11 Python JEACHE
I I LA flags 48 € WG IR AR . globals b2 — A7 M locals T PAJRAEAMT S 3L T RS PSR X
R. WS start $87E T W24 REHTEACRD AR IR TEAT .

AR RS 112 Python MR IATIYLR , B ARG | % 1 574 Wik 7] NULL,

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. X245 % N PyRun_FileExFlags () WTRIALIRIZET, 5 closeit %5 0O
JXF flags BEA NULL.

PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. X241 NI PyRun_FileExFlags () WITALIREED, ¥ flags %K
NULL,

PyObject* PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals, PyCompilerFlags *flags)
Return value: New reference. %24t X N PyRun_FileExFlags () WIfafbIIED, ¥ closeit %8
0,

PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyOb-
Ject *locals, int closeit, PyCompilerFlags *flags)
Return value: New reference. Similar to PyRun_StringFlags (), but the Python source code is read
from fp instead of an in-memory string. filename should be the name of the file, it is decoded from the
filesystem encoding (sys.getfilesystemencoding()). If closeit is true, the file is closed before
PyRun_FileExFlags () returns.

17



The Python/C API, & 3.9.21

PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. 3% 251 NPy _CompileStringFlags () MITRIALIRIE D, ¥ flags 1%
N NULL,

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)

Return value: New reference. X241 %} NPy _CompileStringExFlags () WITRIALREE O, ¥
optimize R -1,

PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-

Flags *flags, int optimize)

Return value: New reference. f##fr I %ii% str H Y Python JRACH, &[0 &5 RACH I R TFIHEAT
Hi start %5 15 33X AT R R A AT W g e ) ARG IF HLW O Py_eval input, Py _file input H{
Py_single_input. Hi filename 457 i) S 44 2 05 R A3 AR X R - WT AE H BLAE ] 93 45 S
SyntaxError SR . WERAURD JC I a AT B4 13 U L R HCRF ik 9] NULL.
BERL optimize $57E Fii w0 ACDON]: (H -1 RRkPe S -0 UM [F M R REas e g0 . X9 )
H 0 (flifl; __debug_ SHFUH). 1 (BHE#REER, __debug_ SAR{E) B 2 CORFATH LR
B3

3.4 B

PyObject* Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. Like Py_CompileStringObject (), but filename is a byte string decoded
from the filesystem encoding (os . fsdecode () ).

3.2 B

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. ik 241X PyEval_ EvalCodeEx () PRIALIRIED, HEHA LIS, DA
R4 R R B, HAt S 805 NULL,
PyObject* PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *locals, PyObject
*const *args, int argcount, PyObject *const *kws, int kwcount, PyObject
*const *defs, int defcount, PyObject *kwdefs, PyObject *closure)
Return value: New reference. Xt—APga i) AR LKA, JHRAELT IHRFE R PREE .  BUERIR R 42
SRR T, RSB G, S8 RETFMBOAMERMEE, R LT SEENAER)
TR BT P T A A
PyFrameObject
FTHRERWON R CRER MR . AL T BT BEAEAT AT I g i 2
PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. 3f— A HATWERIE . X @M PyEval EvalFrameEx () WIfRALIRIZED,
INRCSEIEN Fa3cc

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. X2 Python fFREZAT AN HHAB IR KA. SHATI £ AH SR A ALRS X4
FEREAAT, R R H AR R S PA TR o BN throwflag T2 FEAS ] DAR 2 —— WSRO
fE, MeFPECLAHLH—5RE XSPONT ARG LE throw () Tk,
TE 3.4 JOE R %R BB — RN, AR GRS SR 25 57 15 B 0 57

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)

BEERE B SO BRI AR, HAE IR M AR, S i [ml
int Py_eval_input
Python ik TR RIXAMR BT WGPy _Compilestring () i,
intPy_file_input
Python 732 I T M SCPF sl AR PR L UE /) PP S B R 4TS LA Py_CompileString () fi}.
X SEAE AT 7K 1% Python J5A 5 I S48 H 19495
int Py_single_input

Python 134 I T HIE AR IR TT5 5 BEAPy_CompileString () (] i T2 HA MR
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HEARTTS .

struct PyCompilerFlags
X2 I RAF T PR AR TERR I S5 M I o 5 T RS gm i I &0, BRFER int flags & A, T
XFF A ER AT O, EXFEN PyCompilerFlags *flags ffA. FEXFMEILT, from
__ future_  import W] PAMBEK flags.

Y pyCompilerFlags *flags A NULL B, cf_flags B M4/EZET 0 kA, TR from
__future__ import FrFEM BRI AR

intcf_flags
G 1 4 AR

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

W B BN W20, 24 HAUCKTE of_flags i E T PyCF_ONLY_AST JHEARE A X H
FE 3.8 IR BT of _feature_version FE% .

int CO_FUTURE_DIVISION
ARG LRLATTE flags PR EVAERHRIAIZRAT / BUEEN PEP 238 FrilEn) “HERK”.
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cHAPTER 4

51 AT

AT 5 T4 2 Python XF4L 15 AL
void Py_ INCREF (PyObject *0)
S5 0BG TTEL. X GU BN NULL; AIRARANH & B AN NULL, "I Py_XINCREEF () .
void Py_XINCREF (PyObject *0)
HEMAR o 51 TR XFZAT AN NULL, R OL N IR AT ROR .
void Py_DECREF (PyObject *0)
XS o 5] TR XTRUBUR R NULL; QAR BN A NULL, A Py_XDECREF ()
MRS TR R, 5 AT X G T @ B REOR 4L (B AAS A NULL).

Bl R R BT S EUL R Python (UM AGEIAN (HIANIY— DA __del () JiARIZEsE
BIRTRERUN F 2 ML) o AR MRAURD H ) S WA AR, BT RIS RERS B iy i Tl
Python 4= JRyA8 o X T BRFE AT AT Al o 4 Jmy 28 S AR B X RAE P y_DECREE () AR ) 2 il
BN AT SR RIS o BIAN, AN —AF) 3 o I 0k SR ) AR 7 24 6 U oo R B9 5 9 L 31—
A AR R, B RBARETH, AR RN AL SRR Py_DECREF () .

void Py_XDECREF (PyObject *o)
WP o BTG XFTRATPAH NULL, FERCREOL & E AP AT RO FE AR ol Hsk
WRY5py DECREF () M, oW A RFEES.

void Py_ CLEAR (PyObject *0)
WD XTSE o BB TS X AT DA NULL, ZESUTE O N EAT AT RO AE M ol =l
REPy DECREF () #[F], RHFETHSEW YN NULL, £XPy_DECREF () (&N
T HHEBRRIRT S, A7 S oM — NI B AR S AR D He g | R BRFS40% A NULL,
o 214 el DA E AR [ 3Y 6] BT g 2> i D R e g g, %S RN R,

PAF B $0E T Python 19247t 81 &8k A: Py_IncRef (PyObject *o), Py_DecRef (PyObject

*0) o BN HIRIEPy XINCREF () MPy_XDECREF () Wfaj 8-S H pR B AN .

PA R bR BB AN v] 7E R RE g% 0 W AR F: _Py_Dealloc(), _Py ForgetReference(),
_Py_NewReference () PANERASHE Py _RefTotal.
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CHAPTER B

FELE

AREE IR I R B AR AL BEANfil & Python F# . T fi#—4¢ Python 3 A BRI AN 2R ELEM . B
) AR A fifg POSIX ) errno A8k (BBANEAE) A RiEnt Rl &R, K&
5 C APL (REUR 2AE BTN E, (HATE R IR B TR e R R R R . 24 C APT s 4tk 1]
—AHERIERER . WERTAINVAZR B840, @R R NULL, 05 R ANEE, R [E] -1 (4
PyArg_* () HREU IR IR AN 1 1 2 IR [E] 0).,

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

DR B T E R B R BRI AL R W, Tl A SR EA R A BT RIS e
ZWETE. MERITAIE R, SR R A SRR B (X 58 s A7)
Be) o MUERAHERAL TG H, W R IZIEFHAREE . AR W TN RIR ], TR — i B ) 1 5 3%
MEZ0E T AR, WREEIRBCA TS S A B/ V024, X Python/C APT [ e ¥ I AT REAN & HI 1
F18, 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 ()
TR A . WA R E R IRE Ry, WARSHIER.

void PyErr_ PrintEx (int set_sys_last_vars)
FHARAERIPAT IS sys . stderr HIERET R RAr. BRIEETIRE SystemExit, XMIFHN TAS
FTENEI AR, H 2B Python 7%, /R SystemExit SLHIFE & AR .
HETEARIR A B A T B X R, A% 25 S8 iR !
m B set_sys_last_ vars AE FE, M| AF B sys.last_type, sys.last_value I sys.
last_traceback $4 Bl ENFTEI R HERIEAY, (ER0E1H .

void PyErr_ Print ()
PyErr_PrintEx (1) M54
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void PyErr WriteUnraisable (PyObject *obj)
15 1 24 B S50 obj 2808 sys.unraisablehook () .

MIE T E, BB RESC PRl A S, XS ) sys . stderr FTEI—MEE
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)
R EHRAICRTE NN BN SHREERERI BAlFENEMRERE, Sl
PyExc_RuntimeError. IRAFERMERNT NI £ AL HREE; E2M 'utf-8"
FRA Y o

void PyErr_SetObject (PyObject *type, PyObject *value)
WM T PyErr_SetsString (), HRAFHRNFHEN (A" H5EEE—1 Python X4,

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. X PR B0 E T — 4 R 8 /R 28 9 H iR [A] T NULL, exception [V
52—~ Python W) 4 K. formar FIFE G W8 Z 35 Ik AL X A5 R B B
Y5pyUnicode_FromFormat () B EMEIN S XFME. format Z—4> ASCII 4 bl (R 745455 .

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. f1PyErr Format () f#H[E], (BE#EZ—4 va_list BEWSET A
AR S .

3.5 B fE.

void PyErr_SetNone (PyObject *type)
X PyErr_SetObject (type, Py_None) HfHE.,

int PyErr_ BadArgument ()
X4E PyErr_SetString (PyExc_TypeError, message) HIfRiE, HH message 15 H & T3k
ESEORH N EBAE. BEEH TN .

PyObject* PyErr_NoMemory ()
Return value: Always NULL. X2 PyErr_SetNone (PyExc_MemoryError) [fij5; TiR[F NULL
, PATEY INFFRERES, XTROBLKEPAS return PyErr_NoMemory () ;

PyObject* PyErr_SetFromErrno (PyObject *type)
Return value: Always NULL. X 2 EHEK AL, 24 C F R EUR 45 iR HF X E errno I, XKL
SR T . BHE- AT dXg, HE -T2 HE errno, 5 UMM AAIREE (A
strerror () $KEL), X5 PyErr_SetObject (type, object). £ Unix |, X4 errnoff
se EINTR , HIFFIR) RGER A I, ARSI PyEre CheckSignals () , WRBCE T HER
fendn, MR E NIZE . ZRBOUKIEIR E] NULL , RIS REUH R IR, B2 R 500
MR IR LS % return PyErr_SetFromErrno (type) ;.

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameOb-
Jject)
Return value: Always NULL. Z5{0, T'PyErr_SetFromErrno () , FIMIFT N2 UE filenameObject
AR NULL , BERAE R =D SEUE 4 npe (NI K. 224611, 7E OSError R,
filenameObject ¥ 3 & X 74 5L BIH) £1lename JE .
PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameOb-

Ject, PyObject *filenameObject2)
Return value: Always NULL. 25Dl T PyErr_SetFromErrnoWithFilenameObject () , {HEZH
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A filename X5, 24— A2 filename f4 bR BRI S & £
3.4 RN E.

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. Z5{))F-PyErr_SetFromErrnoWithFilenameObject () , {HX{4%4
PA CFRFRIER St o filename 2SR G (os. fsdecode () ) i kM.

PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. iX 2 fill )% WindowsError [ 18 & K%, R lerr S 0, WP H
P H GetLastError () &[5 %M. B H Win32 K% FormatMessage () R &R
ierr B, GetLastError () %/ B4 B UM Ay Windows i id, RJGHE —PIooHM g, H
B — T2 derr H, B T TURM IV ARG E (M FormatMessage () M) , )59 M
PyErr_SetObject (PyExc_WindowsError, object) . ZHREUIKILIRFA] NULL ,
B] F 4 Windows.,

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. 25{)| T PyErr_SetFromWindowsErr () , FAMNIS S & B fih k& 1 7
[GER
B] H 4 Windows.,

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)

Return value: Always NULL. 22{))F PyErr_SetFromWindowsErrWithFilenameObject () , {H
72 filename 2 P4 C ZAFHRIERA M. filename 2 MRS 4 (os. £sdecode () ) fiffGH K
8

B] H 4 Windows.,

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, Py-
Object *filename)
Return value: Always NULL. Z3{lJF PyErr_SetFromWindowsErrWithFilenameObject () , 4
SNSRI B A ) i R A
] HPE: Windows

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr,
PyObject *filename, PyOb-
Ject *filename2)
Return value: Always NULL. Z2{)J FPyErr SetExcFromWindowsErrWithFilenameObject () ,
{HAHE3Z 55 — A filename X4,

u] H M Windows,
3.4 B Tge.

PyObject* PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const
char *filename)
Return value: Always NULL. 25{)) T'PyErr_SetFromWindowsErrWithFilename () , HiIrEE35

SEEM R S SR AL
B] F 4 Windows.,
PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. X Z2fit )& ImportError HIEHERE. msg KW N REE BT
name Fl path | (FFATPASH NULL ), ¥ R4 E ImportError XN )& name Fl path.
3.3 FrihfE.

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
Return value: Always NULL. MPyErr_SetImportError () R, EHXADHRE ALIFIEE—
ImportError B FZERKMEA .

3.6 BRI HE.
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void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
BCE RIS, FTA R EE . IR S A R A2 syntaxError , MERERIMYELE,
ERFATE 7 RGN RH 2 SyntaxError,

3.4 B fE.

void PyErr_ SyntaxLocationEx (const char *filename, int lineno, int col_offset)
YpyErr SyntaxLocationObiject () ), H2 filename & M AT R 5 % (os . £sdecode ()

) SRR B — AT A
3.2 B fE.

void PyErr_ SyntaxLocation (const char *filename, int lineno)
BT PyErr_SyntaxLocationEx (), {HEME T col_offset parameter F& %,

void PyErr_ BadInternalCall ()
XS PyErr_SetString (PyExc_SystemError, message) W4EE, H message FRHEH T
RS RO R AT (FI0, Python/C APT B%) . B 2T INEBHEA .

5.3 AHHES

XLERR T AN C A % %2 . EA105 B T i Python 13t warnings Sl iIREE R 4. B AT A
] sys.stderr T Hl— 37 5E B 408, AP WA REC S48 @ RS 4L o iR, EXMIEOLT, B
Pk i . WA R REH TS ILH L I8, (O R gl & R . AR R e, R IBIMECH O
WER A& e, RIEE -1, (oM E @G ST TESER, WiEe mimAmER. X2
ﬁi%ZﬂﬁZ%)ﬂﬂ%ﬁiﬁT%ﬁ, WA N R TIEEW REAE (Flan, Py_DECREF () A5 FFfR M
— PR °

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
K —NEEE R S8 category & —AEER] (MR 8 NULL 5 message j&—> UTF-8 45f
HIFAFER o stack_level J&— 25 AR WIECE IR0 BSR4/ EAE R TR T &
stack_level Jj 1 W@V PyErr WarnEx () WIRREL, 2 el FRgeREL, PARLZEHE.

ALK B PyExc_Warning 172, PyExc_Warning f& PyExc_Exception fi12%; B
NI PyExc_RuntimeWarning . ArifE Python BERGIER A RASRTH, Frf HAFR
AT EEE XS

A REEERNEE, SISO warnings May173CR P —w 00, #0f T 55
C API,

int PyErr_ WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename,
int lineno, PyObject *module, PyObject *registry)
K — AR A R AT B B S B X 2 fiL T Python B %[ warnings.
warn_explicit () AMZHYEEMR: HAEFH O TN . module T registry 2 %] B
N NULL PARSEI A 5 SOR ik i BRIA R, «
3.4 CIRE.
int PyErr_ WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,
const char *module, PyObject *registry)
Similarto PyErr_WarnExplicitObject () exceptthat message and module are UTF-8 encoded strings,
and filename is decoded from the filesystem encoding (os . fsdecode ()).

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
RN TFPyErr_warnEx () WERE, (Bl PyUnicode FromFormat () R Ab24574 5. . format
el 1) ASCIT 2 T 1) 49 £

3.2 B RE.

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
B FPyErr _WarnFormat () IR, 1H category /& ResourceWarning 3 H'B£&¥ source 1%
#4 warnings.WarningMessage () .

3.6 BN RE.
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5.4 EiHiRIERER

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. #5251 E T HiiRTE/nas . WICRE, WEREISE type (B4 5k
— RIS HEA PyErr_Set* () @I PyErr_Restore () IIHARISE —NS50. MARBE, R
[ NULL. RIFAFAXHREMERSIH, BT EXEII TPy _DECREF (),

A s 2851 GIL,

TR AR A 58 S W T R il PyErr_ExceptionMatches (), TR
. (FCBRARE S KM AT FREE R, SERER — LAl A2, s B 62w
K S — T 2E.)

int PyErr_ExceptionMatches (PyObject *exc)
ZEMF PyErr_GivenExceptionMatches (PyErr_Occurred(), exc). BCEREMN 24 HAFsL
PR T S I AR L ARS8 T | A PR A A AR R AT )

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
s given 5 exe ) R B VR GR Bl A . AN2R exe 22— A4, W24 given j&—A>
TR LG R P B AR exc @2 —Icd, WHizocd (PARsEIERFood) Ha 58
RAUHRF AR R IATILIL

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
R R I R AT PR IR AR B I A i b bl . AR AR E A IR R A, PR = A B AR N
NULL. WURCWE, WERHIERR I HARRAS 200 I w3 551 . (AT B 4 n] LK
NULL RSB GOR R %S

;’Iﬁﬁz I PR HIGHE H H S BEAR AR S i A B RS B B R AE AR B B R AR R A RS B A,
f:

{
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)
BT EAMRREHRE R R RSSO RE, BREEMHER. IR=1RN
NULL, RIEREFRAEE R o 6 A 248 A NULL RABURIE NULL {Eak [l SR gy 2 —43K,
THAEAE AT T B . (33 SOk SRR B 1 J 22 R ) IHCR] ) 2 38 %
RGN AR AT 2 AR SR A5 BAE ] Z G AR A X L85 . (i
PRI — 5, AN R I H 2 AT )

TEAR: PR B R I IR PR A AR S B R B - AT AR T (1 3B PyErr_Fetch ()
AR A IRIERAT -

void PyErr_NormalizeException (PyObject **exc, PyObject **val, PyObject **tb)
TERFERL T, NHEIPyErr Fetch () FRRFIAER A2 “EIERMER”, Bl xexc g —PRAR
M *val AN —A KM LB, FEX P o0 T R BT AR A R LBl AT &2 IERLb
1, MABAEATRAE . SRR IE AL 2R TR THERE .

A MR R A BAMAE S EIRE _ traceback_ @M. QISRAR SIS M E A W], iF
s L DA T I AR A B
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if (tb != NULL) {
PyException_SetTraceback (val, tb);
}

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

RPGFHAER, MM sys.exc_info () Frigali. Eiedi—1> CHIRMFER ., MAZNIE %
W o AR WL B I =X RHG I, HAEA— YR PN NULL. A B U E B RPIR

K
BN o

TEMR: IR RGE H N & DR BB A UG BT B . R 39 AR A ARG 75 I PR A I
WE S HRSHIE. WM PyErr_SetExcInfo () KRR SIHHRF RS,

3.3 B .

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

WHEAHEER, BIM sys.exc_info () S8, X2 A~ SR BREE, MAZHEE A
H 58 SRS MBS SE5I H . BE S REIRE, WA A 8% A NULL, XFH X
“ASHE BN, ESHPyErr_Restore ().

Wi ILPREGE A S B S RIS BT A . e 5935 AR e D R IR R AT
WE SEFRSHR O .. W PyErr GetExcInfo () RiZEPSFHIRS.

3.3 B .

5.5 554bE

int PyErr_CheckSignals ()

This function interacts with Python’s signal handling. It checks whether a signal has been sent to the processes
and if so, invokes the corresponding signal handler. If the signal module is supported, this can invoke a signal
handler written in Python. In all cases, the default effect for STGINT is to raise the KeyboardInterrupt
exception. If an exception is raised the error indicator is set and the function returns - 1; otherwise the function
returns 0. The error indicator may or may not be cleared if it was previously set.

void PyErr_SetInterrupt ()

Simulate the effect of a STGINT signal arriving. The next time PyErr CheckSignals () is called, the
Python signal handler for SIGINT will be called.

A Python & HF AL signal . SIGINT CRFEiX N signal.SIG_DFL B signal.SIG_IGN), it
BRI ORI A 5

int PySignal_SetWakeupFd (int fd)

XA T H R E 17— LR (E S R A ARSI E U A 5205 19 H AR I S
TIRAT o fd WAURARFHIER o EARFIR T HT— X S FEIRAT -

BCEE -1 KA ATRARE SRR . X AF T Python 1) signal.set_wakeup_fd(), {H
WAL R . fd 22— A RSO RIATT o RO 24 A R AR -

TE 3.5 JRE R 7E Windows |, MpRAUIIAEW S E AL FE.

28
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5.6 Exception 3¢

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. %4~ T EL.pREN SO I 1R Bl — N8 ) 54528 . name 50 R 3 S 10
ZHR, B module.classname FER A C FREE . base Fl dict ZHGEE N NULL, XE6) 28— IR
4 H Exception ZEXT2 (7 C ] PAiEd PyExc_Exception {5]).
B __module_ JEMRFHA name ZEUWTIER D (Ba— D R75ZHT), MR HIH
JEAoYy (Fea— A RTZ)5) o base ZHTHHRITE RIS BETLAZ e — ik
HLHITCH . dict ZHAT KA E — > th 2878 AN R AL e

PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-

Ject *dict)

Return value: New reference. flPyErr NewException () —FE, [T 0 DARFARMAS Fiit i 25—
SCRYFAFER . WA doc JEMEAESS, B IES 2R SR 45 R
3.2 BRI EE.

5.7 FEMR

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 55 55 A IR [Tl A — 4S8 5 R [A], rT VAL traceback
7E Python HriJjIF]. HURBEATC XBRAY I, MR (A NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
P A R E R b . (] Py_None #§RTE.
PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. 5 58 M IR 1R 3C (TEALIE ex fd B PG| K1 75— A S 5L 691

YER—Ag I R B, ATPAEL _ context_ 7E Python Hrijj[al. ANARMEA KRB LTR3¢, W
1% [7] NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
P45 S H A R R SO eov. (] NULL RIEZE . A ORI cox B— A 5Bl e
BUAGA . SXRFETI— R 1 eox 1951

PyObject* PyException_GetCause (PyObject *ex)

Return value: New reference. Y5 55 M X BER R (— N sLp], B2 None, ] raise
from ... WHE) fEN—DHGIHRE, BIFE Python Hiiliid _ cause_ Kijji.

void PyException_SetCause (PyObject *ex, PyObject *cause)
455 SR SLIBE00 B DHEEH cause. 1] NULT, 258 . A AR cause J— A5 35501
B None WZEAUAGA . BORHTI— 815 cause Y5 .

__suppress_context__ &#IRE R ML N True.

5.8 Unicode =&k

AR TR AEBOk B C 1Y) Unicode 5% .

PyObject* PyUnicodeDecodeError_Create (const char *encoding, const char *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end,
const char *reason)
Return value: New reference. f]f#—-]> UnicodeDecodeError X I i encoding, object, length,

start, end Fl| reason Z£J@ V. encoding 1 reason ) UTF-8 4mtd ¥ F4F 0 .
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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)
Return value: New reference. f]f#—-]> UnicodeEncodeError X IH i encoding, object, length,

start, end Fl reason. encoding F reason H 2 VA UTF-8 Jg i F4F R .
33 S ERR: 3.11

Py_UNICODE H Python3.3 &E#FH .11 T H E PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)o,

PyObject* PyUnicodeTranslateError_Create (const Py UNICODE *object, Py ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *rea-

son)
Return value: New reference. fJ7—-~ UnicodeTranslateError X RIFHT object, length, start, end

F reason. reason J&—~VA UTF-8 4itid i) F4re: .
3.3 G EEE: 3.11

Py_UNICODE H Python3.3 f2E# 5 . i51E B E PyObject_CallFunction (PyExc_UnicodeTranslateErrc
"Onns", ...).

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. 12 [0 45 7€ 5 N4 encoding JE M

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject* PyUnicodeTranslateError GetObject (PyObject *exc)
Return value: New reference. 12 [0 45 7€ R # N1 object J@ P

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)

PRI 2 SRR start JRFEIHE IO *start. start 75R g NULL. WEEDRHER 0, MR
-1,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize tstart)

R E SR start JREBCN start. BIIIRE] 0, JIM IR

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)

RIS E S G end JRYEFF ARG HIA *end. end WA R NULL. BEHINRA O, 2 Mt iz
-1,

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

R E STHATGNY) end [N end . EEIEFIRI] O, RIGHHR

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)

PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject* PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. iR 0] 45 %€ 55 X 519 reason Jg M

int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeTranslateError SetReason (PyObject *exc, const char >“reason)

B E SEHE R reason JEYEIR A reason. WIHHHRE] 0, JRIBHT IR
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5.9 T

AR T —FPAE C 2% ERE T s R B9 07 30, e ORI G 3 JRELH h EE . 2
BT A —E & A YH ] Python 1Y (5 & H ShBREFBIRRE) WtsE 2B el X
tp_call SCBURVLMTCIN B Ay ikl A H33L A TTEITAE

int Py_EnterRecursiveCall (const char *where)

FRic— AR C =R BRI T AL

W E LT USE_STACKCHECK, MRS PyOS_CheckStack () KA EIERGHEME Z R
Hi o TEXAMEN T, BRHEE ) MemoryError iR [HHEE(H.

Bifl 5 L PR BCRFR A2 TR BB I BR . a2 A3, $F B — 1 RecursionError Jik [Hl—A-E
T FEHMBERT, WEREZE,

where [ jj—A~ UTE-8 i) 4R N " in instance check", ‘EX55 H IR 6l TS 2L
i) RecursionError JH E .

15 3.9 BOE M BERRBOIAE th7E3Z B APT Hal ]
void Py_LeaveRecursiveCall (void)
45—/ Py_EnterRecursiveCall (). WMEIXfPy_EnterRecursiveCall () IR M4
KRV BRI AT — A
e 3.9 BOE M BEeR BOHAE thAESZ B APT Hal il

BRI X RS R B Bl cp_repr TR ERRARIBIHALHE . EPRYP R Z A8, tp_repr TR BB ERXT S A
B IEHIPERR . DA PSR B RS B 2 I Eh BE o MSEBRRR st XA REE C TXf R reprlib.
recursive_repr () WM.

int Py_ReprEnter (PyObject *object)
1Etp_repr SEIAITT KA DA I A A .

WEARN GO EPAE R, BRRECR IR A — A TR A TR IR to_repr SEHLM 24k [l — S5 &
AR AT R . BN, dict XPRKFRME] (...} 1 1ist XFGERFRE ... T,

TSR 2 3 2 VT R ] D0 R KRR [ — R RS ARSI OL R to_repr SEHLEH Y 241R 0] NULL.
TEHATFOLT , MR ECRRR [ 200 £ p_repr SCBLRS ] IEF 4L

void Py_ReprLeave (PyObject *object)
G5 —A~Py_ReprEnter (). WAE XA REIFWPy_ReprEnter () WY AR AN —
Ko

510 HFESE

B A 1 Python s ifE 57t 5 & nl I /E 4= Jm 28 |, H A4 Bk Oy PyExc_ #R_E Python 5% 4 FK. X
JePyObject * JAU; HRIRG. MR T 4B L8 AR R A &

i
W
fein

C &k Python #Z#R &iE
PyExc_BaseException BaseException !
PyExc_Exception Exception I
PyExc_ArithmeticError ArithmeticError I
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError | ChildProcessError
PyExc_ConnectionAbortedErfonnectionAbortedError
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R1-ZIW

C &R

Python Z%R

#it

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedE

r€fonnectionRefusedError

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 I
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
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_UnicodeTranslateErr&nicodeTranslateError
PyExc_ValueError ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

33 Ok I e PyExc_BlockingIOError, PyExc_BrokenPipeError,
PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError,
PyExc_FileExistsError, PyExc_FileNotFoundError, PyExc_InterruptedError,
PyExc_IsADirectoryError, PyExc_NotADirectoryError, PyExc_PermissionError,
PyExc_ProcessLookupError and PyExc_TimeoutError MEZHUIN PEP 3151.

3.5 #ifIfE: PyExc_StopAsyncIteration fll PyExc_RecursionError.
3.6 FRIEE: PyExc_ModuleNotFoundError.

R H AR R AR
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544 PyExc_OSError:

5
IE
i
b
.
&U

C &#R

#&it

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

)

15 3.3 ROHBE: K4 028
YR

R S 262

5.11 FREZEHZES

JIT A ARt Python 52K IR AT AIME & SR &, ]
Bryobject * A ARSI .

HA Rk “PyExc_“ Ji | Python S & FR. X Hers &
DA BT A A

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

3.2 FRIBE: PyExc_ResourceWarning

YRS

2 {94 Windows #E S IR TS E X T WiAbFIAR 25 MS_WINDOWS |

3 RO AR S B

PASERRAP I 2 E R AU«

5.11. HREEEAS
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CHAPTER O

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* PyOS_FSPath (PyObject *path)
Return value: New reference. 12 8] path 18 XA RGP IFERTER. WRIZ LR —/ str 5{ bytes
X5, WEersI RS, Rz REIT os . PathLike #11, WHEEZE—4 str
5 bytes XfRMRFRE] _ fspath (). FEHMEN TRTIK TypeError &[] NULL,

3.6 B

int Py_FdIsInteractive (FILE *fp, const char *filename)
m R % R R filename 1) FR HE 1O SCHF fp B 8N S BT A E W N GR [0 B O(FE F) fH.
isatty (fileno (fp)) NEAEM Y E TXMEN . WRERERPY_Interactiverlag
ﬁﬁ% WCERETE filename 5% R NULL B HAFRSETFAFER "<stdin>' B '222" BfRfR
ER=Xi=

void PyOS_BeforeFork ()

AERERR I3 U2 ) A S8 Y BRSO pR S BRI BN BRI £ork () B ARAT LA e I 24 i
PR R B i . REHTEXT fork O RS

B C fork () WH M Y4 KA main” % 42 (KL T main” fF # 2%) W 347, X T
PyOS_BeforeFork () it 2.

3.7 B RE.

void PyOS_AfterFork_Parent ()
TEFRRE 3 25 SR FE 2 Y ERARAS 1 R L. BERR A MAE T fork () BURA AL e b 24 1 ik
PR JE e , Toie R e R A s . RGN T X T fork () RS

Al C fork () ¥ M N %4 H ¥ main” % 32 (ff T main” i # %) $ #Ff7. X+
PyOS_AfterFork_Parent () SEiith2untt.
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3.7 BRI HE.

void PyOS_AfterFork_Child ()
TEPERE S L2 JE BB N R AR RS 1 B A SRR ATE T fork () BUEMIZALIRY Tk 24 7l
PERER R S TR TP, SRR A AL [ 2 Python filktds il HUad Al T X
T fork () MRS

f R C fork () P M M %4 H A main” 2% 32 (L T main” % # %) H # 17, X F
PyOS_AfterFork_Child () JRULtH 2NN,

3.7 iR EE.
S

os.register_at_fork () 11, 7 Van biis T WiPyOS_BeforeFork (),
PyOS_AfterFork_ Parent () MlPyOS_AfterFork_Child () JHAH H E X Python pREY.

void PyOS_AfterFork ()
FEFERE > L2 S B S 2 PR AS I pR A AN 4R SE {7 ] Python fFRERS I 1 bR KU 24 78 5 i
R . AR O — TR AT AT SO A B R, A TR 8 R £k
3.7 G E G R Eiryos _AfterFork_Child () B,

int PyOS_CheckStack ()
L ARRELR AR 23 (A FE R AR [ B . X — SRR A, (HAUFEE X T USE_STACKCHECK 1]
H (H i Windows _F{#i F§ Microsoft Visual C++ #1%#%) ., USE_STACKCHECK J-#% HEhE X5 R
LA RN AZAENR B E RS AR e s

PyOS_sighandler_t PyOS_getsig (int i)
R EHTAES  E SRR . X&) sigaction () B signal () fAjsRfudids . A%
BHIEEAIH R PyoS_sighandler_t EXWT void (*) (int) HY typedef 4% .

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t /)
FHTES | GRS BCN b R HAE S B . X2 — 4 sigaction () B signal ()
ey e ds . A REEE IR Pyos_sighandler_t XM F void (*) (int)
) typedef 51144 .

wchar_t* Py_DecodeLocale (const char* arg, size_t *size)
Decode a byte string from the locale encoding with the surrogateescape error handler: undecodable bytes are
decoded as characters in range U+DC80..U+DCFF. If a byte sequence can be decoded as a surrogate character,
escape the bytes using the surrogateescape error handler instead of decoding them.

Encoding, highest priority to lowest priority:
¢ UTF-8 on macOS, Android, and VxWorks;
e UTF-8 on Windows if Py LegacyWindowsFSEncodingFlag is zero;
o UTF-38 if the Python UTF-8 mode is enabled;

e ASCIT if the LC_CTYPE locale is "C", nl_langinfo (CODESET) returns the ASCII encoding
(or an alias), and mbstowcs () and westombs () functions uses the TSO-8859-1 encoding.

« the current locale encoding.

AR [ — A5 [ 2 BC Y 58 7 AR AU FAFE B4, T PyiMem RawFree () KRN, N
R size A4 NULL, JURRFHERR T null A5 ST AR B AR *size

TE A A R B A2 e A 1R IR ] NULL . W12R size N4 NULL, W *size REEEPAFES RN
(size_t) -1 ai{EfRRSES RIS N (size_t) -2,

RIS R IRARTAR N 2 At AR C EA TP A -
i Py _EncodeLocale () BREUCRIG AT g [ 375 .
ZUL:
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PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () BREL.
3.5 Bl Hag
T 3.7 fR B ¥R The function now uses the UTF-8 encoding in the UTF-8 mode.

FE 3.8 MR PAE W SRAE Windows Py LegacyWindowsFSEncodingFlag k25 eRECRH(H
H UTF-8 #rfibtg X

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
Encode a wide character string to the locale encoding with the surrogateescape error handler: surrogate char-
acters in the range U+DC80..U+DCFF are converted to bytes 0x80..0xFF.

Encoding, highest priority to lowest priority:
¢ UTF-8 on macOS, Android, and VxWorks;
e UTF-8 on Windows if Py LegacyWindowsFSEncodingFlag is zero;
o UTF-38 if the Python UTF-8 mode is enabled;

e ASCIT if the LC_CTYPE locale is "C", nl1_langinfo (CODESET) returns the ASCIT encoding
(or an alias), and mbstowcs () and westombs () functions uses the TSO-8859-1 encoding.

« the current locale encoding.

The function uses the UTF-8 encoding in the Python UTF-8 mode.

R [ —ANHG B FC R T R AR Er, i PyMem _Free () SRBERUNATE. 24K E Gt B 1R 81 AT
B R [A] NULL,

R error_pos K NULL, NI IHE&¥ *error_pos 0 (size_t) -1, BEIEKEHRIBE R
WA TP IR G
WPy _DecodeLocale () BREOINFFYERARHS [l th SEFAFALUN F4F R o
S
PyUnicode_EncodeFSDefault () MlPyUnicode_ EncodeLocale () K%K,
3.5 B e
T 3.7 MU PR The function now uses the UTF-8 encoding in the UTF-8 mode.

FE 3.8 fRHE M BIAEAISRAE Windows Py LegacyWindowsFSEncodingFlag 25 pR k(i
H UTF-8 Zfig K.

6.2 Z4iThAEE

XEERMORH sys BIRAZIAE T PALE C AURS U7 I TH R % EATH T T U B AR SR sys BE
ﬁ%lﬁ’h"x\, I ST N ER AR S S A
PyObject *PySys_GetObject (const char *name)

Return value: Borrowed reference. 12 [k H sys BTG name 553 W EARAFAENLR B NULL, Ff:
HASBE RN .

int PySys_SetObject (const char *name, PyObject *v)
K sys B name By v RAE v Ry NULL, FEBUIEEL T name BRI sys B bbb . it iz
[l 0, KAEFEIRI R[] -

void PySys_ResetWarnOptions ()
¥ sys.warnoptions EE NS, WHRIHAIIEPY Initialize () ZHIHEH .

void PySys_AddWarnOption (const wchar_t *s)
K s IRINF| sys.warnoptions. WEREUAINTEPY Tnitialize () Z HiHEE FH DAE 5 s
IR
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void PySys_AddWarnOptionUnicode (PyObject *unicode)
¥ unicode Y5 JN%) sys.warnoptions,

WEE: H Al R B FTAE CPython S L 2 AMEEH, B A B M MAEPy_Tnitialize () YY)
warnings 2P AZHBITH, (B2 &7 P45 3] 2 DA 1618 Unicode %42 B 4
REREE I

void PySys_ SetPath (const wchar_t *path)
FF sys.path & HHTE path HREIWBEARH RPN FRXTGE, ZSEN M R e 16 B REERE
rBEAF (FE Unix 24 @, 7E Windows 2% ;) 4-BREIIBEIE D51 2%

void PySys_WriteStdout (const char *format, ...)
4%’“57\f0rmat HEIRR S FAF RS A S sys.stdout. ANEHIRAAMRH, BIMEAA T#E (WWF
)
format [ 2445 2 AL $i th FAFER 098 K/ IFE 1000 25 PAE - 8t 1000 “F5 5, ik
TP PERWT . FRH, XA A A Z BRI %os” 4820 BT 24 F "% .<N>s” SRR,
Hor <N> 2 — PN RES <N> 5 HALE A U iR RS Z AR &84t 1000 245 1 -+
Hiley . BEER %, BN ER RECH T BB A T E
WA KA THIR, sys.stdout &#ESS, CAESILITHERE ABIEIER (CJZR) stdout

void PySys_WriteStderr (const char *format, ...)
Elpysys_WriteStdout (), {HHCHBAF| sys.stderr 8 stderr,

void PySys_FormatStdout (const char *format, ...)
Z{Ll PySys_WriteStdout() i B ECHF i PyUnicode FromFormatV () FKAgALiH B I HALHF
HEBERTERE.
3.2 FriR e
void PySys_FormatStderr (const char *format, ...)
KpPySys_FormatStdout (), {BMCNBE AF| sys.stderr 8 stderr,
3.2 FriR e
void PySys_AddXOption (const wchar_t *s)
B s fEHT R — A X AR EGH R ENTRINE| PySys_GetxOptions () ik [al#y24 fij ik
TGt WA AFEPY _Tnitialize () ZRIBAA .
3.2 FriR e
PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. R0 24H] —X MBI T B, 2 PITF sys._xoptions, K4S IRN],
R[] NULL H 88— R .
3.2 FriR e
int PySys_Audit (const char *event, const char *format, ...)
SR AN SR B AT RS A A o T ISR (] SRR Bl A 2K MR AR ] JE S 3 B — A
o
WRC I TAEAT R, WREEH formar T AN S EOR 1 — D H AL AR TTH. B N LS,
fEPy_Buildvalue () WA QR ENERNE—DId, eRFgsms
—NHITEICA . (BRI N e — 51, (B BT A SNIE R B0 S 5502 A 1k
THFE, UL AT R T80 . )
TR # A FERF Y B RYMEPy_ssize t KA, TLIRRAE LT PY_SSIZE_T_CLEAN,
sys.audit () 2IFT5H H Python AU & ZUMH R 1 #4F «
3.8 Bl IE.
TE 382 MU E: BKkPy_ssize_t AT # MXFAF. TEMGZHT, 251K RAE i 75 .
int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
PRIV XS hook T MBS B8 THE F9 36 o AE RN B IR 0] SR AE MO iR el Rl . fnskiz
T ELuiwiatt, BETERMBTEE A%, @it APL IR TS 4 ez 1T B Y
JT A e A A .
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userData $§5T 2916 N oRE T8 eR BT Re th R R s AT iR A, A8 AS B B2 48 1)
Python JRZ%.

VR BT AEPY_Initialize () ZHIBCEAEIPRM . WRAEIBTRAIIRZ SRR M, BUA R H
TR BB A AT REE 5| & — M Exception FAALAAE IREH M T H0E (LA AR
ALY -

WO B O%ow 2% A o int (%) (const char *event, PyObject *args, void
*userData) , it args fRIER —PyTupleobject. # b ¥ i B AL FS A7 5] e 1%
4:1¥) Python f 2% Urke A 1) GIL.,

2 PEP 578 T A X H T TRARRIA . FEISATIS AR rp 5 A T R i ek B B L
IR AN DL R A SR

WER RS T gowI i, BURRECR 5| K H TS F sys . addaudithook HARNMIFEM AL, MR
HAEMIAE I F5 K T—MIRE A Exception MSHE, HiHF RSN HIZ T 5 S 0E
B TG, SR ] BCE AT 100 441 E RS B AE b T e 42 Brfy B RO 8 1

3.8 BRI HE.

6.3 TRl

void Py_FatalError (const char *message)
FTEI— D Ear iR ST AR . A PATEMIE R, 0 ok B0 24 SUZEAG: I 1) AT BB - Ak 2k (1
Python G LS G A AF I BRI B0, XA B BEBIR R . £ Unix I, 5
i C PERREL abort () 2B IR i B R 4 —A> core S0

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

1E 3.9 BUEH: B BICReR 84 5 -

void Py_Exit (int status)
BHYE . XEREAPy FinalizeEx () RIG T AARME C FEEE exit (status).
Wpy FinalizeEx () $neEix, RHRSRBEN 120,

1E 3.6 CE G ok H IR ZALHI B IR 2 20 .

int Py_AtExit (void (*func)())
HM—A WPy _FinalizeEx () WHREREREC. T8 HL R O A MBS 5 HA B R [E AT
il BRZATLATENE 32 AMEBRER AL MW, Py AcExic () FfaR[E] 05 I, BRFR 0
1. fJa M iE R S e . BB RECR 2 2 M — K. BT Python 1) N
AT PERR B B 5E /8, AUt Python APL R R4 func W H o

6.4 SAM

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. X & N Py Import_ImportModuleEx () BITaALIRIE D, ¥ globals 1l
locals Z4 % K NULL H-XF level 14 00 24 name ZH00&—Api's (BMEE 7M7) B,
fromlist ZHEPEWAHIFR [+ " ] DXFER MERE A BT 48 2 BRI NG A FLA R 0 R B A0 Bt
2R . (OREMZ, XFE name SEFs F2 38 e — AT JE ARG — AN &l
ER: R __all_ AR EMNFBIR S E . ) &R S AR HT A, 82
TEF AR R E] NULL HRE— D7 BHRS ARIGRBRA S B sys .modules Hi,

AR B X AR T

PyObject* PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. iZMREE Py Import_ImportModule () W— A8 B H4

15 3.3 BUEE: 7R AR — SR S R B S B R . (HE M Python 3.3 32, 87 RAERZ
B DL TR UM R I, B AL BR AR IR T £ To b 2
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PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist)
Return value: New reference. ‘5 \— AL, 2[5 N E Python pR%{ __ import__ () JKRHUSEERIAH
KA -
AR [ — R T S AR R 2 AR HTT I B AR S AR MO U NULL I 38— S
Ho 5 __import_ () ML, iKMW FEERELR FEEE R 2R, BRARGE T
— RS WY fromlist

FARMAFE BN A SERAIBIXT G, WB Py Import_ImportModule () HikE.

PyObject* PyImport_ImportModulelLevelObject (PyObject *name, PyObject *globals, PyOb-
Ject *locals, PyObject *fromlist, int level)
Return value: New reference. ‘F: N\ — i, 5T I ok 800 i A UL W1 2 2% 4 L Python pR %K
__import__ (), PAARME __import_ () eRELS VI BLEREL.

IR M & — A% P AR s R R AR S, BURTE S AR I A NULL IR — A
o 5 __import_ () ML, HiFRK RN FEEELR EMEEE Dz 0w Z5E, BRIESHE T
—MNEZSH) fromlist,

3.3 B fE.

PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)

Return value: New reference. 25{l) T-Py Import_ImportModuleLevelObject (), {HH M A UTF-
8 S FFFHR T AN /2 Unicode 4.
TE 3.3 UL H0: AP level Sy TIUH.

PyObject* PyImport_Import (PyObject *name)
Return value: New reference. 3% 2— MM T 48 “SAHTRE WEESERED (BRXIEE level
RO, FIORGEXFA) . BRI SAEREMNET __builtins. P __import () i
. XEWRE R S BIAE N 2R T A TR TE A .
ZRRBUR R X R A

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. BAR— AL, 3R [0 —ANF8 A1 EARBIE A B G, 50878 28 IR 1]
NULL R E— A5 (TR MR A S A AE) «

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. 112 [0 % W T FEANBLE 2 PR NT R . name S5 FE 0] PAK

package.module. WIRFF(E modules UL E SR AIZ T UL, WIRARAT], WEIE— PRI
FFHARAZE] modules Pk, YRR IR IR [B] NULL H i B — 5

MR SRR B SNBSS ERE ARG RGN, OR8] — SRR R . 5
MPyImport_ImportModule () BEMIENZMELARFALIL. name {7 552 FRIEES
PSR A AENA SR

3.3 B fE.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. Z2{,F Py Import_AddModuleObject (), {HH 4k UTF-8 44
TR 4R T AN 42 Unicode X142, object.

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. 45 5& —AMERAFR (W BEH package.module JE) #1—4>A Pyhon
TSSO N LR AL compile () FREUAAUASRT R, IEGZEIH . IR [ X% B 5
ARSI, B0 R K A A R R 0] NULL B — i TE A EFRITE DL T name 2 M\
sys.modules g, BIME name fEPE APy Import_ExecCodeModule () WEAELET sys.
modules H, 7E sys.modules HREARFEEMIGAHIBIZGRA, PO ARXFERIBREA
INEFERHRA R EAL T —FARAR O TRAEL R B DR BT RE R EHUIRR) R
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BRI __spec_ Ml loader  RMABCEMG, R E NG LHE. MY spec 1 NEAS
(ARTBE) RSO __loader  MTEHAMREIL N SourceFileLoader LM,

By _ file MR X RE co_filename. QRGN , __cached_ ik
H,

R B P AN KB B E . WS HPyImport_ReloadModule () | fif B EAR ) T
EH

4R name F51m—MEA N package .module WYY S S HIAFR, WIAEA] v A Q& QA5 TIR A
SO,

Hig &Py Import_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames ().

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. 23T PyImport_ExecCodeModule (), {HANE pathname 75>}y NULL
MBS G file  JRIERYE.
é%ﬂPyImport_ExecCodeModuleWi thPathnames () o

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)
Return value: New reference. 25V T PyImport_ExecCodeModuleEx (), {BANE cpathname Ay
NULL M PBOBRX R __cached  {H. TE=ARECH, X2 MR/ A—1.

3.3 Hrge.

PyObject* PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const
char *pathname, const char *cpathname)
Return value: New reference. Z5{l) TPy Import_ExecCodeModuleObject (), {H name, pathname F

cpathname “A UTF-8 i F4F R . WISR pathname W51 K NULL WA S22 AR cpathname HEWT
HETEE.

3.2 Hi e
TE 3.3 BOEEC: AR RME T 5 i AR S ] imp . source_from_cache () RIS,

long PyImport_GetMagicNumber ()
& 5] Python “FH5 i SCf (B .pye SCMF) BYBEEL. WOBEEN M AFAE T 0 i SO Sk PO A4
H, FE IR N . AR ] -1,

e 3.3 BOE M KRR e -1,

const char * PyImport_GetMagicTag ()
Bt %) PEP 3147 #% X (1Y) Python =7 5 A 3C 4 44 1% 6] i R AR 25 5 4F . 5 1L £ 1E sys.
implementation.cache_tag [AJ{EE N 2485 08 it ok 250 B AR (E -

3.2 FrhR e

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. iR 8] |l TS IR FZ I (B sys.modules), TR IX &4 %4
R AL &

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. &[0 25 5 SRR E S AR . Q1FAH 4 & S AR 9] NULL HOR 5%
B WEREIRIIG R [E] NULL H B AR

3.7 B fE.

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. 1R [0] 4} %} — 14~ sys.path/pkg.__path__ H 4 H path #2348
X4, e sys.path_importer_cache MR WIRE M RWEA, W
Ji sys.path_hooks H ZHF| —REAL L path J5 H W8 1. WER A 7 Y 4 00 2% ]
None; IXKf45 M 1 Jypath based finder ToH % path 45 H # B & df. 4P RPEA7EF] sys.
path_importer_cache. JR[l—EHIEHLAFSRAHTIH .

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. TN# % K name ) B FR S5REE . IR [B] 1, 4025 oK 3k 216 e )
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R IE 0, GUSRATIRAL A MOR ] -1 N TR . B MBI ST R R AR,
HpyImport ImportModule (). (iR IAMRA RS - WEAHE 85 A MR BCR B 2k
E.)

Bo

3.3 B e

TE3AMEY: _ file  JEYERFATTERIR LIE.
int PyImport_ImportFrozenModule (const char *name)

Rl FPyImport_ImportFrozenModuleObiject (), {HE A FA UTF-8 4t i) 45 B A 2
Unicode %%,

struct _frozen
KR C RS A SR 2R E L, 51 freeze T HFTA MM —3 (7§57 Python it
M EIATIRPE) Tools/freeze/), HE X HFE Include/import . h P F):

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

bi

const struct _frozen* PyImport_FrozenModules
AREHRIIR L AR 1] struct _frozen 41, DA NULL B O fEONSEHARIC. 24— UREGHR
BEFA, EREAEEARTER =T 0] ALABOR RS S R - A R 25 B A5

int PyImport_AppendInittab (const char *name, PyObject* (*initfunc)(void))
] AT 1) A BRI I — MR . X @k Py Tmport ExtendInittab () WEFEAAE, WRT
VA TRRWGRIE] -1, Byl i 4 FK name KA, H8HREL initfunc VERTESR— R EAT
AW AR IR L. IR BN M EPy_Tnitialize () Z RV

struct _inittab
TR BRI R P B — NS5 H S . B DG ARRR A T N EAEMRRERS T AR 1 44
FRABI UG A B . 2 PR 2 —> ASCI 4t () F4F 5. iR A T Python FYRFE /T A DA 2 4544 14 1Y
AR S5 PyImport_ExtendInittab () MHEEARMEAIMO N BB . ZEEMATE Include/
import .h FgiE LA

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

bi

int PyImport_ExtendInittab (struct _iniftab *newtab)
PN E BRI I —HBIH . newtab B W75 PA— L5 DA NULL AEH name “FECI i< I 4% H 45
W RBEIRAL KA RN R IR 0 B0 QAR TR A Bl R 08 AR 3 R U
MR -1 MARAERIN, FEASUS IR B AR . MR A ErPy Initialize () ZHITHH.

o R Pyton #E # £ K ¥ M Ak, MpyTmport AppendInittab()
B{PyImport_ExtendInittab () WWAERIK Python ] iatb. 2 miE A .

6.5 #iE marshal R{EX

XLEIRE ALV C AU AL RS marshal BT A R BEME R FE IR G o HoH A L8 ek B50nT R4
WG ARSI, 55— LEpR BN T RO IR Kt . 147 % marshal %8s i) SCPF T RA —
PERIBAITIF

BOPHEAEAF AN SR AR OL T AT 3% -

SEBEH SRR B RE SRA : 55 O BOWPT SIS, 555 1 MR S SCPE AN marshal 279 i3t 22 kg
?%$0%2W$%Nﬁﬁﬁﬁm:#ﬂ%ﬁoWJ%%Mwﬂﬂme%%T%mi#%%ﬁ(%m
HftiF 2).
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void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
F— Long BE value A marshal ¥R E A file. X6 HE A value FAKH) 32 i; T ANL long
B JE QAT o version $8 BSOS A IRAS o

This function can fail, in which case it sets the error indicator. Use PyErr Occurred () to check for that.

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
A Python %% value D\ marshal #8 X 5 A file. version 358 SCAAR IR A .

This function can fail, in which case it sets the error indicator. Use PyErr Occurred () to check for that.

PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. iR [n|—/~8 value (¥ marshal ZERIERFETTEERE . version $5H] 3044
Fa& X IRA o
PAF BRSO A A7t marshal A% (E .
long PyMarshal_ReadLongFromFile (FILE *file)
MITH T 00 FILE [t b B ik [l —A4~ C long., A HBREUH RBIEE 32 (IME, Toit
AHL Long BRI E Rl
KAGEIRIS, FFRCE Y 1) 59 (EOFError) Fik[] -1,
int PyMarshal_ReadShortFromFile (FILE *file)
MFTFE R T R ILE> XS YRR Ml —A C short . (R EUH REEEHR 16 fifE, Joit
AHL short R EE A,
KAGEIRI, FFRCEE Y 1) 59 (EOFError) Fik[Al -1,
PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. \FTFFF T BEHUY FILE* A R £ H iR 8] —> Python %42 .
KA R, IR EE 4R (EOFError, ValueError B TypeError) iR 4] NULL,

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. \FT I T 52BUK FILE* BT $038 i 1% [8] — > Python X4, AN[A
TPyMarshal ReadObjectFromFile (), MWHRHURERFAFHMZSCAFREE 205, nirH
FESCA BRI ZRA NAE, PATE SO 21 At B 0T DATE P AT A 0 5000 b 45 10 AN 2 B R M S5
BN A AR S 2 B SO SR U AT P 28 B T B
KGR, R EE S R (EOFError, ValueError B TypeError) ik [F] NULL,

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. M ALE 4510 data 1¥) len A5 7 1527 G5 1 X6 Y 1) B0 3 3% o] — 4>
Python Xf4,

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

6.6 TS HHMBELE

TEBIHAR A TP R BRI IR, XL BORA M. HERY(E SR extending-index .

X B8 pR B AR 0 BT = 4, PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), VA
FpyArg Parse (), ‘BEATHEPEN 44 XALF A5 R0 ok BUN R 0 S 8505 M ek % 33X 28 ok B0H 5 1 A
[l A% A E A R
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6.6.1 BEIT S

—ER TR T 0 EE LI, —MREICHIRNA —A Python X5 EillH 2 —1
FAFECE MR RSB ITE . BT ABBISN, — NS 91 B R X ST BN Y X L8 R
WEA B —HhEI SR FERE FORAIA T, NG5 N RBFRRAIG; BES O MRt X 4>
RUEITHY Python XFG2RA; J5fh5 [1 WAYZ LY C 28 (R RS KA

FHBENEEEX

X LA 3 TR S e B 2R 1 N A7 BB AT 1) o AR BE b B AR [B] ) unicode F A7 B E F 1T XY
SRR B o

— R, YN FRIEBE R A b X, XA K] PAREAH Y (1) Python X545 B, FF:
XA KA ZE XA R AT . AT BRI 725 ). T iXEE es, es#, et and
et#.

SR, 24— Py_buffer Z5MIWRIE, HA S Zrh K80, BT LAVE N AERE S XA 2ah X, B
ffifEPy BEGIN _ALLOW_THREADS Her, W DAiEG v] AR B R A HE /N el 4 1 5 it R 1) XSS
W, BAAVMPyBurfer Release () TEIRGE RBHE AL BRES (S TE 2 FiiAL ] b Wr =44 )

BRARS A U], G RO A2 AE A IR

B 20 % T B H B2 Wbytes-like object, I B¢ E 15 B A A2 28 vb X G5 A4, A AT 8 A AN 4
WPyBufferProcs.bf_releasebuffer FE 2% A NULL R AVEIEN , ZFERAARIF N bytearray
ALY AT AT SR

Wt A # FBNWAE (s#, v# 55, KESHIIRE BB FH Py ssize t) #EALF Python.h
S Z B PY_SSIZE_T_CLEAN Y& XMl WX EWE X, KERL APy _ssize t A
A~ int. FEARRH Python A ff &k ds, HSikpy ssize ¢ MFHSCFF int. flfF—HE X

PY_SSIZE_T_CLEAN X%,

s (str) [const char *] }f—4> Unicode X} G4 il — A8 M FAF R C 384T — A EEHEH— M E LT
TE PR, IR R A M PR R A . C PR EES45R 1. Python PR
R S I AR TCR AR AL S Wk, —A4> valueError B & #(5] % . Unicode XF 44 551k i
"ut £-8" JASHY C FAFER . WIRELE RN, —> UnicodeError FH#5| % .

R XAFR XN R bytes-like objects. WIRARIBIEZ M R E AL EANEEALE C FA17E,
B o8 FiIFABL G PyUnicode _FsConverter () BN #1LR4 .

15 3.5 U VAR, 24 Python FAFH rpili & T ARY null fURS &5 % TypeError .

s* (str or bytes-like object) [Py_buffer] XAz HEH25% Unicode SR 2R FIRBN L . Bk
WHE S Py _buffer Z5MIRIE. XHERM C FERFR R & A NUL =75, Unicode Xif
S "ut£-8" iEELILAL C AT HR

s# (str, Hifbytes-like object) [const char *, int or Py_ssize t] 1 s*, BT ENEZLTHINEL., 45
REMTEMA C s/, B— 2R m C FEAFRINTEE, SR EMKE. PRt &
A null 275, Unicode X EHEE T 'ut £-8" aibFE bl C FAFHE .

z (str or None) [const char *] 5 s 25{tl, {H Python %4t 0] 84 None, ZEXFMEML T, CI84HEE N
NULL,

z* (str, bytes-like object or None) [Py_buffer] 5 s* 25{], {H Python X7 fEA None, FEIX A
N, Py_buffer 25 buf R E N NULL,

z# (str, Hiftbytes-like object 8%, None) [const char *, int B{ Py _ssize t] 5 s# 2%{t), {H Python X}t
A[fEN None, FEXFMENLT, C 454t E N NULL,
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y (read-only bytes-like object) [const char *] X ik s — AN HFEAT LA LA R — D8 17 FAFHR 1
C #6841 ‘B AR5 Unicode ¥4, FATZAF R LA S AR null F457; ARAE T null 77,
£8|k—4 ValueError 4,

16 3.5 MCEE: VART, 245 Zof KA E] 7 AR null T4 25| % TypeError .

y* (bytes-like object) [Py_buffer] s* f{j75=, N4%3Z Unicode %1%, Wi Trlkar i, X2
ET B AR 47 05 7

yv# (M ifibytes-like object) [const char *, int 8Py ssize t] s# PR, FE5% Unicode X4, Higszk
FATRAAR R,

S (bytes) [PyBytesObject *] ik Python X14: ) bytes X4, NEXIAFALMFEH . WRZITH AR
bytes X} 5 N5k TypeError. CAFRMWAIHFRI N Pyobject * AL,

Y (bytearray) [PyByteArrayObject *] i3k Python %4t bytearray %%, A2 dbiTiE 4. 1
AT RAN bytearray X RN 5| K TypeError, CAREWM AR APyObject * KA,

u (str) [const Py_UNICODE *] }f—~ Python Unicode X} % %51k i 45 /] — 1~ PAZS & 11 1) Unicode 47 2%
X PR . VRZIE A—> Py UNTCODE $gHA8 sl f76# 77— 48 m & £ 477ERY Unicode
P IR o VR — Py _UNICODE FEBYM AT 95 B IO T gmitde 3 (16 {37553 32 {i7) . Python
FAFR AR F i A null FCRS 5 AR, 51K ValueError 5.

T 3.5 BCSEEE: AR, 24 Python S48 tpil EI Tk ARy null RS s 5% TypeError .

Deprecated since version 3.3, will be removed in version 3.12: X2 IHMFEF Py_UNICODE APL; &%
FPyUnicode_AsWideCharString().

u# (str) [const Py_UNICODE *, int B;Py ssize t] u I, 7FEW C 2R, H— Mg —
A~ Unicode FHEZAFIX, B NREMKE. B null 5.

Deprecated since version 3.3, will be removed in version 3.12: X2 IHMFEF Py_UNICODE APL; & 114
FPyUnicode_AsWideCharString().

Z (str 8 None) [const Py_UNICODE #] 5 u Z5{[, {H Python X} 4 8 W] fig & None, ¥EiX F i L
NPy_UNICODE 3841i& & H NULL,

Deprecated since version 3.3, will be removed in version 3.12: X J2 [H ik Py_UNICODE AP, #iF %
ZPyUnicode_AsWideCharString().

Z# (str 3¢ None) [const Py_UNICODE #, int 8Py ssize t] 5 u# 25{ll, {H Python X4 th 0] fE
None, FEXFMEIL NPy _UNICODE $841% B 5 NULL,

Deprecated since version 3.3, will be removed in version 3.12: X J& [H ik Py_UNTCODE AP, i iF %
FPyUnicode AsWideCharString ().

U (str) [PyObject *] 3K Python Xf4 4 Unicode X5, ANl HEATE R . ARIZXZ AN Unicode
XM &51% TypeError. CASRWAIHFEII hpyobject *,

w* (W[5 bytes-like object) [Py_buffer] XA~k A Z AT SL B S5 A7 KB XS 4. B MRS
PEHL Py burffer Z5MIRME . ZEoP X0 REAEAEIR A null SE37 . 24 28 v XA 58 i o FH 3 75 22
HPyBuffer Release().

es (str) [const char *encoding, char **buffer] s 2, ¥ %% J5 1 Unicode EFEATFRZIX.
B HACH A i NUL S35 1Y 2 g il B .

HAEXTERNNSH E—MUAERA, HHUWN const char*, EfgH—4PA NUL 24
H AT R R RIS N4 PR, B b NULL, iXFERMH 'ut£-8" 4figig. A Python Jo
RS g A TR 5 & 555 . B ASEWATUN charr*; BTSN FEEHMER gk
HSECANENZ WX . SCARF LR — DS E TR 2 i X T 4miid o
PyArg_ParseTuple () &4 BE— R/ GER X, K59 i J5 10 B0 75 DI gExX A g2 vh X H.
BEE *buffer 5| X H - BLNAEZES ] . AEA SHUEEMS G PyMen_Free () ZBERE 4
A W2 e

et (str,bytes or bytearray) [const char *encoding, char **buffer] F1 es fH[6], & T AHERBEA
ARG . M, ERIEE ARSECE g G I AF R 28,
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es# (str) [const char *encoding, char **buffer, int 8{Py ssize_ t *buffer_length] s# ({25, BE¥
i1 Unicode “FAFHEANTAFZMIX . MG es Tk, BATFELAMBIEAE NUL 4%,

EFRLE=ASH H-DOUNERA, HHAUN const char*, B —MREHAAIR, £
N PA NUL S5 7R ol NULL, FEJ5— R OL FRFEE Tut£-8" ihdikal. MR A4
PRICIERE Python I &5 K57 55 “ASBLIUN char**; BTG EHER R0
AZHOCARNER G X SCARFF VAR — D SR E A g ks XA T4 b5 . 28 =S R A h 1
] — M REROR RS BT BB s ki Hh e X i 1 4

A PR

WIS *buffer 1716 NULL $551, DR BCRF 20 FE el K/ NI G BX, 54 B (0 e S il 21 ik Zenh X, 5
BCE *buffer AT M FCHIAFt o FEINE ASTIR N PyMem_Free () ATERE ISR RIS X

WIR “buffer $173E NULL $841 (EAFHIZMIX), WpyArg ParseTuple () X5l LA EAEN
ZPIX, IR *buffer_length IR (EMRE NG X I BR)G, BRFFRADII ST 2 2 X
HLIEE. RERXAE R, FFikE—1 ValueError,

TEX BT, *buffer_length i B A 4ihl f 45 A A NUL i8R .
et# (str,bytes 1§ bytearray) [const char *encoding, char **buffer, int 5Py _ssize_t *buffer_length]

Hest M, BTAMEMGSEAMTFHFEINR. ML, BEREEANSEREMIEHTIFHE
A,

=
b (int) [unsigned char] K—A~E 111 Python BERIFLAL I — A TEAF 5 R AL, F76f#F— 4 Cunsigned
char ZE#,

B (int) [unsigned char] f — > Python & R4 &% fi i — > 08 B R G 45 i o )@, fA e — 1 C
unsigned char ZHids,

h (int) [short int] }—~> Python #&AI%EAY jfi—~ C short int JHI&7H,

H (int) [unsigned short int] *ff—-> Python # 444 ) —> C unsigned short int Joff5REEAL,
HAK AL i ) )
i (int) [int] *Rf—> Python #AUEL L i —A~ C int #&HL,

I (int) [unsigned int] f—> Python B RUAL AL j§—> C unsigned int JofF5 AL, FH AR Al 7]
Hp
s o

1 (int) [long int] 34> Python #1544k ii—4 C long int KA,

k (int) [unsigned long] #f—> Python &AL 4k fi—~ C unsigned long int S KIEER ) HAK
A i 4 178

L (int) [long long] Kf—> Python BAUEAL i{—4> C long long KRB,

K (int) [unsigned long long] }—> Python ##I££(V )i —4~> Cunsigned long long JLff5 K KA
HAKE A A

n (int) [Py_ssize_t] ¥—> Python BFI%E4k i —/> C Py_ssize_ t Python JLR/NJEHL,

c (bytes B # bytearray KJ§h 1) [char] Kf—> Python FH47RKAL, W— N KK 1 1) bytes B
bytearray ¥4, #{b—" C char FfFRLL,

1E 3.3 UHE M At bytearray KBTS .

C (stx KEEH 1) [int] K§—> Python F4F, WN—"PNKEER 11 str FARFERNS, AL —4 C int B
PA,

£ (float) [float] Kf—~ Python 77 j5FfE L —4~ C float J#H5L

d (float) [double] f—> Python J% i LK — 1> C double XU ALV R

D (complex) [Py_complex] Y—~ Python &g 5B — 1 C Py_complex Python 5 5%,
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HipxtR

O (object) [PyObject *] f Python X5 (RBEFTAEMIFeAR) frffife C X4+ . ik, CRFRKRCHE
BB SEFRXTA XERT TR 230, AR EH A2 NULL.

0! (object) [typeobject, PyObject *] Ff—> Python ¥R A7 A —A~ C X 4485, XRMUTF o, {HEEZHA
C ¥ %A~/ Python ZEBUXT R gHbE, B8 — AR AFMERT R85 C AB 5 GBI PyOobject )
Fthl . 4nSRE Python XN HAT Fr Bk 2B, W&5| % TypeError,

O& (object) [converter, anything] i#it— converter FRELE— Python % G454 h—A~ C & . HWEREHE
ZWNSEC BRI, AR CAR CRBUER) MHbhL, 4k void * KA. converter
RRECRE AR T 2k -

status = converter (object, address);

Horr object 21555451 Python XF 4 1M address W& 4iPyArg Parse* () B void* 4L, ikl
() status [ 240A 1 AFEES DI OA O TGRSR, converter BN 245 | k75
H H.&1k address 1 N BARFF ARG HUIRES

IR converter R[5 Py_CLEANUP_SUPPORTED , NN SEMRENTH LRI, & rRES PRI %
PREL, MR A VLR E A B AT A7 ZESR AW, object Z80R A NULL ; I,
WSRO NULL ; HIL, %S508 NULL , L, %S508 NULL  (W1R(4) A NULL address
(B BRI iy g (A T o

1E 3.1 B #i: Py_CLEANUP_SUPPORTED #E ¥Rl o

p (bool) [int] M ilAE AMIMER TS R B (— AR FIB) I EHLRFEE R AL XA C true/false HEAUfE .
WARFAACHEE 1, BNE 0. B2 AETALR Python {H. S truth JHHE L T Python 4]
T E I ERE R .

3.3 B fE.

(items) (tuple) [matching-items] %} 5407052 Python J741, ‘BRI items g X ochE. C %
BB 1Y, items HHRE—ASL ARSI, JEA TS UROT ] BE AT IR E

i long” FEAY CREBYEEE L T 19 LONG_MAX R 2 W BN, SRIMIEA HATE 4 B ——

DT BN BB, A E B R AL R AT (S5Pr b, C 1B & e ih AR B 5 i

R —— B R W] BB K A28 1E)

KA FARFER PR — S A AT R FRIR G S X BRI REH M EAE R 5. BiTE:

| FREHAE Python 45| R NS EE S FTHERY . C A8 BB I W] e S TR BRI 4G 10 BRI (E
—MAESHEA TR ER, PyArg ParseTuple () ANREVIFIFHINAY C A8 (R BN .

$ PyArg ParseTupleAndKeywords () only: FEHHFE Python Z:4%1 35 Fh N 19 S BER 2 0 i o8 4
ZH0. M1, ARG R E SR TS, PSSR T | D —EAE S H
18
3.3 Bl e

: HEHITHRE R R B 5 RN R RN R RE B P % (PyArg_ParseTuple ()
BRELT KR “RIRME” 7).

; AEBITH R AR L 5 G PR R R AT R S BURBOA RS RIS B .+ R AHEHE
J¥o

AT B U R AL Python X5 HIE 5k a951 H AZLEBEANH5 I HITEL!

i 25 T8 R B B I S0 AU e A AL A 3 E (2 BRIk s XU R AT il A T 4L
A—LEFOL, BT AAR SCEICH R AR, XS AR XL, BN
DR S A I A% 3BT

N T AR, arg X G RCAE 2t BAR O AR . NG, PyArg Parse* () BBURIA true,
[z EATR ] false I H5| K—AEHEM T . HPyArg Parse* () BEIRARE— MR ITHAL R K
TR ISR, Xk BZ PR A B S S A s 2 B btk P 9 28 BN X ]

&
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API F#

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
fEMT— R BN 28, RikPSBAES B E AR AE & . R [E] true; KR [E]
false Ff H.5 [ A AR ) 55 o

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
MpyArg ParseTuple () AlH], SR EHZ—A va_list BRI SHOMAZ BRI SHUE .

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
words[], ...)
IR B S ON K SRR I A0 JRy AL B BRI B L. keywords S8 KB S 404 B
B NULL 2 B840 . 25 4 FRFenpositional-only parameters, JINW R B true; &AW, ¥ [E
false F-5 | AAH ) 545 o

TE 3.6 WU W0 T positional-only parameters ) 3735 .

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

char *keywords/ ], va_list vargs)
MpyArg ParseTupleAndKeywords () MR, SRTMIERZ—A> va_list RAU SELIMT A 2 7T 284K
BB,

int PyArg_ValidateKeywordArguments (PyObject *)

T S L S VIS B G P =SS S S = S G -
FPyArg ParseTupleAndKeywords () AN H MW BN T, HEHE LA FM X AN B
.

3.2 Fri ke,

int PyArg_Parse (PyObject *args, const char *format, ...)
BRECH TR “IHZREL” B S HI R X SR U I Y METH_OLDARGS ST C
M Python 3 SR . XA TR USRI S 80T, IF HAERERRE S i RZHR S Ewie
%, CATRITZEN. BT T AT, SR AT RE R ik A~ H s g1 .«

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

— NI SEERIO X, BT R R R E SR . (XA 5 TR RIS S bR
B e R B I E PR I g METH_ VARARGS . A& LR SRR AL 41N args A B
WA S — I . TCAHRR BT E Al min Hf HAEIE max; min F1 max PJRERASE . WM
SR ABREL, BN SEATR— N80 Pyobject * A ERYSREN: ENRFLARA args I1E
W e EERNT N MY T RS AR A args 45 MIWEIE TS AR i
KA. MCRRBIAT IR B FE,  W5R args A2 TUZH i 0 & A DR AR Y DT SR MR [0 A 5
TR PAT RO B E— D

e SR BRG], R _weakre £ i BIBLH R IILE A TRAAD :

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

return result;

}

EMI TP PyArg UnpackTuple () BN TR PyArg ParseTuple():

PyArg_ParseTuple (args, "O|O:ref", &object, &callback)
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6.6.2 SQIEETE

PyObject* Py_BuildValue (const char *format, ...)
Return value: New reference. 5T I3 T PyArg Parse* () BENERD)F— R FH W5 428 01 2
e A BT DR IR M B NULL; fIARIR W] NULL, KGR R .

Py_BuildValue () FA—HAE—NICH, HALEMFESETFHFBHAENASE D iR
A S AE I MR F AR RS, BIR R None; WIREME—ME#IL, Bkl
A B TCHA Y A —XE SR . B3-S E A% s A 47 H T DASER i Bk [ — KN 0 B 1Y
JCH.

NI RAT I BB PAS BOE A% 8 B SR A X G is, s F s# #EaR8TT, &9 DR E R 4L
2. VI E L RN ORI A S Py _Buildvalue () BIERNTE KB H. WAEED, W
BRI A malloc () I HIF R WAL 8B4 Py _Buildvalue (), YREGASEEA 5T
{EAEPy_Buildvalue () IREIFFE free () .

TE N RPHA T, WG S rFB AR T JHES O WER A EICRF 2R Ml Python X4
KA Jifhs [ MR C 28 & (R RS 1R

FAFOIZES, B0, B AT e SUL AR e 220 (R RIS MIT, 1 ). 3%
AT DAREAR K R A e LA S0 T

s (str B¢ None) [const char *] {#i[f] 'utf-8"' FiLEaS &K I C FAFER ik Python str X4,
WA C FArs 45 NULL, U None.

s# (str 5§ None) [const char *, int B{Py_ssize t] ffiff] 'utf-8"' il C F4&Fa L H K FE:
64 Python str Xf5:. W C FERFEREIeE R NULL, WK X8 Z0% , IR None,

y (bytes) [const char *] IXFf C FAFH 4410 Python bytes Xf 4. 1H C FAFERFRE A NULL,
3R [8] None.,

y# (bytes) [const char *, int B{Py_ssize t] iX&Kf C FAFEE MK JF - —1> Python %4 .
W% C P84 NULL, W3R [\ None,

z (str or None) [const char *] il s —Ff,
z# (str B None) [const char *, int B{Py ssize t] fl s# —Ff.

u (str) [const wchar_t *] #4232 [Ff%) wehar_t [ Unicode (UTF-16 5§ UCS-4) %28 nh X %46
>4 Python Unicode %4 . 15 Unicode Z&1 X 45414 NULL, iR [H] None.

u# (str) [const wehar _t *, int 3Py ssize t] ¥ Unicode (UTF-16 5§ UCS-4) 48X M H K
FEFE45: >4 Python Unicode X§ 4. 415 Unicode ZZii X541 NULL, WK BEXRF#E 208, I3 1]

None,
U (str 3% None) [const char *] Fl s —FFf.
U# (str 3 None) [const char *, int 8{Py ssize t] Fll s# —Ff,
i (int) [int] Ff—4> C int KEAUELAL Y Python FEAIXTR
b (int) [char] §—~ C char "FAFAUFE AL Python FEAUXT R .
h (int) [short int] ¥—/> C short int 4HEEAIFE(L AL Python B AN 4 .
1 (int) [long int] $—/> C long int KEEAELL Y Python BEAUXIR
B (int) [unsigned char] ¥—/{> Cunsigned char L5 FFAHAL I Python B AIX 42 .
H (int) [unsigned short int] ff—1{> C unsigned long JEf&FS4G3 Ak i Python 3 A% 4
I (int) [unsigned int] ¥— C unsigned long JEfF53&AI4L4Y i Python B A% 42
k (int) [unsigned long] *ff—> Cunsigned long JEfF5KBEALAL N Python BEAURIA
L (int) [long long] f—4> C long long K KIEEEEAL L Python BIEXT 4.

K (int) [unsigned long long] ¥ —> C unsigned long long FLfF5 K K& AL Y, Python %
EEPOE 8
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n (int) [Py_ssize_ t] }f— C Py_ssize_ t ZH4E{k >} Python &7,
c (bytes KA 1) [char] Ff—4> C int BEAULRIFAFEAL A Python bytes KN 1 [HF4%}

C(str KD 1) [int] Kf—4> C int AL FIFEN Python str KN 1 IFRFHRXT4 .
d (float) [double] ff—/~ C double BUEEEITF 14 h Python 7 SR AL

£ (£loat) [float] Ff—/> C float HUKGJEVE MU AL A Python 37 i8R BUEF .

D (complex) [Py_complex *] Kf—> C Py_complex KA\ L5 FAL ) Python S EE AL,

O (object) [PyObject *] i Python Xf G (&1 A4S (H5| HIHE RSN, it Eh 1 #3%) o ik
ARG 2 NULL 3840, MR @ X 2 T4 2 50 8 & S R B i 51 E 1 .
R, Py _Buildvalue () ¥i& [ NULL, (HARE&G5|AREH. RN KT EZRE, WKE
SystemError,

S (object) [PyObject *] F1 0 #H[7] .
N (object) [PyObject *] I 0 #H[F], SRIMIEIHARINXS RG] T 248 7] 1 25050 % i xt
AR T SRR SE

0& (object) [converter, anything] i@ id converter FRETEF anything 46>}y Python X452 . 1Z PRV FH Bif £
& anything (.5 void* #Z5) 1E NS HOF HIV 243& [m]—4~ Ry~ Python X4, B Y4k
A AR EHR [A] NULL,

(items) (tuple) [matching-items] ¥f—A~ C A58 /75|54 % Python JTCAH R R T E S E .

[items] (1ist) [HIDRIICHE] KF—A C A5 7514l Python F1ZRIFORFAAR R B TCRER

{items} (dict) [HIXMILH] K4 C B E/F Il Python i, BF—XHELEH C A HXHE
K DICEBAT I, S BIER K AIE.

WA R AP T R AR, i systemError R IR NULL,

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. f1Py_BuildvValue () fH[6], SR BEZ— va_list BRI SEM A
AR KR SR .

6.7 FIFREMSEAL

FH TR 5L AR A 245 5 1) BRI R
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

FR A 4% P A5 £ formar RV S 2 80, i th AN size D535 F] stro 2 WL Unix M1} 00 T
snprintf (3).

int PyOS_vsnprint£ (char *str, size_t size, const char *format, va_list va)
HRAEAS X FAF R format T2 B S8 va, Hi NI size NFATE] soro 2 WL Unix M 00 18
vsnprintf (3),

PyOS_snprintf () MPyOS_vsnprintf () W3 CHREERE snprint £ () fl vsnprintf () . B
1189 B 2 PRIEER 5 L N 1 —A 728, ARE C R ENAR SR

HERS TR str(size—1] FERMBIIAZ N '\0" . ENIMNARE AT size ~F3 (FEREM '\0")
B FI5ER . WA REERER str |= NULL, size > O fil format != NULL.

WERF-E A vsnprint £ () 1 HZoh X K/ ZEE G W08 ) size 512 5295 PA L, Python £ PA—
APy _FatalError () ik,

IXLERRBI IR EME (rv ) R4 R DA T UL D

« M0 <= rv < size W, FHFABIRINIER: v DNFRFE AR stor ONUFERE str[rv] (B
"\NO" ).
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o Y rv >= size i}, WS EEBIFAFTE NEA rv + 1 FWHNEF XA RERIHAT.
TEMRF LS strisize-1]1 S '\0 ',

e Hrv < O, " RRAERGFHGNR. " EIHLT strisize-1]1 W '\0", {Hstr FHARTD

TR X . FERAIR VI BT R Z 6 .

PATR BRI B 5 1 5 PR T R Y A R B R e

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)
FEFAFER s Feffeoly double 2RMY, RIMINT| % Python 54 . HAZHYFATERAYHE AR T4 Python
) float () MIERBHEZ I TAFRIIES, IRT s UACA A SEU BRI . BAfulb U T4
IS
W endptr & NULL , ¥ F45H . 51k ValueError If Hig M -1.0 QIRFIFEHAZIF
b GRSV R STy v

W endptr g NULL , RAJBEZ I FAF R H/F *endpt r BB R F8 56— DRI F4F o
WERFAFER WA B R IF R AR RIA T, K *endptr WENFRHFAFHRIITL, 51k
ValueError 5%, FHIRM -1.0,

TR s FoR—DNKKTA B — N EEOPE (L, "1e500" B Z 4 ER—AF
FFER) SRIS TSR overflow_exception &2 NULL iR || Py HUGE_VAL (& M4442) It HA
WEA M S5 . EHAM DT, overflow_exception W5 — Python B4 o1k RE
IRM -1.0 o FERXFHAEFLL T, KHE *endptr FAFEHEZ FHISE —F45F.

USRAER o) S A AR AT A A e (HAn— A AN TR ), BEELE 2419 Python S I HLIR 1]
-1.0,

3.1 B fE.

char* PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
e double val N—AMEH format_code, precision Fl flags [ F45Ef

XU N ERZ—, e, "E", V£, FY, g, G BGE et XEF et SRAER A
MWE 0o "' AT E THRHEREL repr () #8X.
flags T PAREEEH HABME Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 & Py_DTSF_ALT s H A&

+ Py_DTSF_SIGN FI/RSJETER MW FEAFER RN — 55455, B val SRS

+ Py_DTSF_ADD_DOT_0 F/Rififfik Ml FAF B B R A G 2 — 4L

o Py_DTSF_ALT F/RM ™ BRI # AN, MM E S M PyoS_snprintf () "#' &

PO CED

WM ptype A K NULL, B F5 [5) {E B 9% %~ Py_DTST_FINITE, Py DTST_INFINITE Bf
Py_DTST_NAN HJ—A>, /5lFRR val @ — DA RECE . ToREC e

R EME R — R I S G AT ER Y buffer (FRER, AN R IGOU S NULL . ] JH B 5 51
HpyMem Free () RREHGR B F4FE o

3.1 BRI RE.

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

TAPRARS KNG . ZRBULTS stremp () TR AME, AREZAR TN,

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

TREAR D KNG . ZERBILFS strnemp O BT/ ME, R ER T RN,
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6.8 5

PyObject* PyEval_GetBuiltins (void)
Return value: Borrowed reference. 3% [8] 4 Hi 4TI PN R AR L, R S i A Wi EAE AT, )
IR [ IR A R

PyObject* PyEval_GetLocals (void)

Return value: Borrowed reference. 32 [8] 24 5047t Ry As S pF i, SRV 24w $E T A o D a4z [m]
NULL,

PyObject* PyEval_GetGlobals (void)

Return value: Borrowed reference. 32 7] 24 HiTh AT 4 B A8 it SR VA 24w BAUE T %0 ot 0 3% [
NULL,

PyFrameObject* PyEval_GetFrame (void)
Return value: Borrowed reference. 2 [A] 24 {1 ZARRASHIMT, AR EA L HI T RIMIONGR (5] NULL,

iy S PyThreadState _GetFrame (),

PyFrameObject* PyFrame_GetBack (PyFrameObject *frame)

AREL frame T — A~ FNHL
R —ARE I, AR frame YAT SMEBITNIE [H] NULL,
Sframe WaJNi A K NULL,
3.9 B fE.
PyCodeObject* PyFrame_GetCode (PyFrameObject *frame)

FREL frame HACRD

R A5G|

frame LA R NULL. 554 (Wi RES) REEHN NULL.
3.9 B fE.

int PyFrame_GetLineNumber (PyFrameObject *frame)
R[] frame 24 B IEAEATHIATS

Sframe Wi A NULL,

const char* PyEval_GetFuncName (PyObject *func)

UN2R fune JE %0, REQEBIXT G, WIREIEMAFR, BER 0] func FZRBLN 25K

const char* PyEval_GetFuncDesc (PyObject *func)
HRAE func F 2R BLIR PR AT ER o 3 A AL HE R A /3519707, 7 constructor”, ” instance” F1” object”.
SpyEval GetFuncName () WIZ5RERE, S5RKE func BTHEIE.

6.9 4RSI MSZFFThEE

int PyCodec_Register (PyObject *search_function)

TEMF— B ) G R T 2 1R 2R eR 2
TEAEIER, HaZilng encodings 0, WRMARZER, W PREIRZ AL THRREBOIRN S —

7o
int PyCodec_KnownEncoding (const char *encoding)

WRIGAEWH LA E encoding W2 i 425 CAFAEM R ] 1 50 0. MR LR BEE -

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

Return value: New reference. 17 T n RIS #S B AR IS APIL,

object [l errors T & XS IRAL B V545 125 € encoding BB #s RN . errors B PAH NULL 3
TN R GRS I SR BRI T . R AN B i B W 255 | & LookupError.
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PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)

Return value: New reference. 17 T n RS #S EL A f#AY APL,

object 1§ [ A1 errors Fir & LW ERAC IR )T VAL 145 58 encoding WIfRIBESEREL. errors W] LK NULL 3
TN R SR ARG RS I E SR ERIA T ¥ . SR BN R 28 M 25| & LookupError,

6.9.1 Codec &1k API

FERIIRRECT, encoding "y AT SAE LI FAN /NG FRHE, X 13 IO 2 4 g 0 s X5 s
R RNEAGUR. MR EUTAT ARG AS , WKFE KeyError HiR[H] NULL,

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. “H25 E W encoding IREL— 9B 3% B A

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. "N 45 E W encoding AREL— RS #5 R EL

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. “K 25 E W) encoding 3REl— IncrementalEncoder X4,

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. “j25 i) encoding 38—~ IncrementalDecoder X4,

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. “H#5 E W) encoding SREL— StreamReader T.J %L

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. “25 B W) encoding 3EL—A~ StreamWriter T.J PR,

6.9.2 FF Unicode RiZ$EiRMIBIEEFY MR API

int PyCodec_RegisterError (const char *name, PyObject *error)
TELE EW) name 2 Ny G5 R AL PR 18 R AT error. 1% 101H BRBCREE — A 20 fR i 218 2 TC 5w i 1)
FF TR ) FA 8 H. name P45 72 A encode/decode PR I 1 error &2 i} HiZ 4w il 5 2% ok
WA
Z M O R L& ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError B{
UnicodeTranslateError HS:Hff A B4, 300 b3 36 T b MU 1 o 545 5 9
HAE UGPSR M RS B (S0 Unicode J+ 3 1 5 T fRFE UL AE B9 BB ) o 1 [0 e 2
WG| R TER S, SR R A S A T 51 SO R P A el AR Ao i
PR BREL, BRI AT ANLE R St/ g A
BB E] <0% | 2R Il [a] -1«

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. xR 1E name 2 NS AL R B R R 2. VB MAFRFIIA ] A& A NULL,
TELCAE O T RfaR [l X6 strict” [R5 A0 P B ] % bR 4K

PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. 5|k exc V£ R

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. W% unicode 4517, Bhid4SiRmmI4 A .

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. {§iJf] 2 B U+FFFD 34 unicode JmfdstiR .

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. {#iJf] XML F455 | J1 & unicode Jmfiditi% .

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. {fi J] JOFWTEE AF (\x, \u il \U) & unicode JrfidétiR.
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PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. ffifJ \N{ . ..} & L fFEHk unicode g4t iR .

3.5 B fE.
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MERE

AFH KBS Python X AFH., TEiEHZEA, AT 22BN (Flan, FrasEssd, s
HIFHIEA) . 24 RS BRI AE I, Ab14577 42— Python 54,

XL PR FCRE A AT BE TR IERI AL T 52 1, — Nkt St pyList_New () B, (HHEARTH
BB B — 2k “NULL({A .

7.1 HRMY

PyObject* Py_NotImplemented
NotImplemented BB, MFHMCHNRIEBAHXS ERBAAGHI LI .

Py RETURN_NOTIMPLEMENTED
C BB RN IE#L TPy Not Tmplemented (iR AIERE (RBP4 NotImplemented (15| 1 1403+
RMEZ ),

int PyObject_Print (PyObject *o, FILE *fp, int flags)
P50 B AR fpo WASHHRIE -1 o EFRSEON T8 AR e i ik mi . H aimE— SR
PEIE Py _PRINT_RAW; HIREZ KL, WK HAXMERH str () MAZ repr().

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)
ME o WhH BN atr_name, WR[E 1, FWRME 0. XA 24T Python F L hasattr (o,
attr_name). IEREEZRI.

HE, 7ERH _getattr_ () Al __getattribute_ () H¥ER KA FHEREHANG . 52K
R, W Pyobject_GetAttr() .

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
ME o WhHEM atr_name, WRME 1, FWRME 0. XAH24F Python F L hasattr (o,
attr_name). MEEEEEMII.

HE, fEHH __getattr_ () fil __getattribute_ () HFEHAIE— NIRRT R,
SRS . PR RR, W PyObject_GetAttrString() .

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. MXT% o WEEEL4, N attr_name W) JETE. BB BEMHAE, 5 0] 3 ]
NULL, XAH24TF Python %Az o.attr_name.
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PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)
Return value: New reference. X% o WEERL—"1N24 K attr_name [P J@1VE. IR R B, 2 M)
JR[E] NULL. 3%#H4F Python #£iAx o.attr_name.

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. 8 f{l 00 J@ SR BUREL, FTFIAEBIN 2 tp_getattro flig, B
EERFIp (LT X2 MRO H1) ARIEAHIRRF, HAAENREY _ dict hERENE
PE. IEQN descriptors fTid, BUERIATFILICT SLBE M, TARBIRRAFFNIAILE. KMk
AttributeError,

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
FEXR 0 442K atr_name WJEIEEBA v o RMONT R HE R R -1; SENRHRE 0 o X4 T

Python %] o.attr_name = v,

s v o NULL, B ER. s hE s s MmNy e pyobject_pelAter (), {HHTHE
WA E TR .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)

FERR o HHH attr_name BRI v o RIBONT KR HHFRE -15 MIIHRE 0 o AT

Python i&4] o.attr_name = v,

W v 4 NULL, %@ R, (R s Be g 1 m N PyOb ject_DelAttrString ().
int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)

R BCE AR R, T IMAREN R tp_setattro i, BIERMFMA (T4
(1) MRO 1) Fe QB iR gs, WURERH], WRE HEAE S0 7 e o i e i 3 S ek O Se tuA 7. A
RN R dict  thEBUMNE. WRBIRRIE 0, BRG] % AttributeError
%ﬁ@ -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)
Return value: New reference. __dict__ HAFFRIZRIER S — FOE M 500, 6B & 0 EZ T

3.3 B fE

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

_dict_ fHiAFTUICE KB MBS X BN SRV BRI T
3.3 B IfE

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. 1 opid 18 E I BAEHE ol %H o2 f[A{H, WilZ Py_LT . Py_LE ., Py_EQ
. Py_NE. Py GT B{ Py _GE Z—, JMjlXJ T “<, <=, ==, =, > 5 >=, X4 T Python
Fiki ol op o2, HH op @I opid HIHRIEFT ﬁJZIjJHT Wl FCBEAEL, SR IBCE R Ml NULL.

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
I opid I BAF LLRE of F1 02 9{H, /2 Py_LT . Py_LE . Py_EQ . Py_NE . Py _GT
Py_GE Z—, AT <. <=, ==, !=. >8l(>=. FHREERM -1, #4 %jjfalseu [ o,
IR E 1. XA 24T Python ik ol op o2, HH op @XfWT 0pld I ERAEAT

R A0SR ol #1102 BH—/X4%, PyObject_RichCompareBool () NPy _EQ MRME 1, 5 Py_NE
NJ3[a] 0,

PyObject* PyObject_Repr (PyObject *0)
Return value: New reference. fr XG0 WFAFERIES . RN IR WP AF e IR ] NULL. XA
4T Python RiAH repr (o) . HNEKRE repr () WH.

e 3.4 BUOE R R B AL S — R, AR PR AN S T 22 5 35 Bl )
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PyObject* PyObject_ASCII (PyObject *0)
Return value: New reference. 5 PyObject_Repr () —#f, i1TE X% o WE/FFEX, H
fEPyObject_Repr () 1R I F4F B EPH? \x. \u B \U 5% L HE ASCIL “E4F . 3XCRFAE B — 2K
21T Python 2 HifipyObject Repr () IRIEIFAFH . HNEEE ascii O .

PyObject* PyObject_Str (PyObject *o)
Return value: New reference. TV X5 o W FAFHRIEA . BB IR BIFAFER , RIMETR A NULL . XA
24 F Python A=, str (o) . HNERS str () @, WHtH print ( ?%ﬂ[i}%ﬁﬁo

TE 3.4 MUHE M Z R EIE R & — AW, H AR S % 5 S sh il 5+

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. 11334 o I FTTTER. %}JZE]LJ‘\_IE] NULL, IR B —AF4 %
%o XHHT o NEBET Python ik bytes (o) . 5 bytes (o) AFEE, X4 o 2BE0M
AU O (FATER XIS, 2 filik TypeError,

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
MR derived 2515 cls ZAMRIBCH HIRAZE, WHRIE 1, WA 0o AR H4E MR R -1,

MR cls Zoedl, WXt cls PEATBIHGI . AR 2= AE — PR A 1, Z55860 1, BNREZ 0.

IE4N PEP 3119 ik, Hnif cls 74 __subclasscheck__ () ik, Rr8H H ARG E 2000k
e TN, W derived A E LS AT, BMESTE cls.__mro_ 1, IPAEHLE os B—4
?5@

HAEXMNGA 2PN, Bl type B j‘zﬂﬁ%;’éﬂ@i%o SR, WA IA _bases_
)%fé (AR R TEH) R X —

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
AR inst 32 cls FEBHIRM LB, WHRE 1, QUERAZ WA 0o A0SR AR MR ] -1 HEE—4
jE—IiP'%A’O
W cls /2Ted, W% cls HEATEWRGI . AR 2 — AR 1, 25508050 1, BHIPRHE 0.

1E4n PEP 3119 Jirik, fif cls #745 __subclasscheck__ () ik, Rr8)H H ARG € 200K
o B, R derived J2& cls T35, IAEHE cls —A5EH1 .

S5 inst W DAL _ class_ JRMOREIEHTEZ.
W5 cls BEBONES, A4, Wil _ bases_ JgME (WA Anyocdl) b7
B
Py_hash_t PyObject_Hash (PyObject *0)
THEI IR BIXT R WG AAE 00 RIMEHRE] 1. 3XAH24T Python ik hash (

TE 3.2 U BAERIR 0] 2828452 Py_hash_t. iXjg—R/NGPy_ssize t *HIEIE‘J%?@%?&&O

Py_hash_t PyObject_HashNot Implemented (PyObject *0)
BUE A TypeError N type (o) RANIRFN), JHRE -1 . HREPRIFLE tp_hash ff T}
2B RIRRE, FOVF A AL R I U I B AR W

int PyObject_IsTrue (PyObject *o)
MRS 0 BEA A2 true, MR 1, FHIGRE] 0, XA T Python FIARK not not o. RIEM
iBIE] -1 o

int PyObject_Not (PyObject *0)
WIS o oA K2 true, WARE] 1, FHWGERIE 00 3XAH4T Python KA not not o. KRIKN
ifg.lil -1 o

PyObject* PyObject_Type (PyObject *o)
Return value: New reference. *4 o Ak NULL I}, i&[E—45%F4% o E’J%@EA?}‘EX]LfE’J%EAXT% EAEN
Wiy, K551 % SystemError Jfi&[H] NULL, jX#[q]F Python ik it type (o) . AR

FES 8. SEbs FEeA P ARl ) #akpy TvPE () @Iﬁ'ﬁ@ﬂ% PREL, BRI
—APyTypeObject * RAEWFEEN, BRIERTT TGRS | F VT AAY Bt

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WIERRASR 0 2y type KBUE type B FRAUNLR M EAE . PIASHEALAEE NULL,
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Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *0)
BREIXR o B EE . QRIS o SR SIAMBES T, MR FA L. IR E] -1, X2
F Python 353 1len (o)

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
R EIX SR o AN . EoES R M LR K, REM __length hint () #EATALIT,
B AR AR RS IR ] -1, X 4% [H] T Python 323k 3 operator.length_hint (o,

defaultvalue),
3.4 F g
PyObject* PyObject_GetItem (P)Object *0, PyObject *key)
Return value: New reference. 12 [BIX} 52 key XtV o TG, B BT[] NULL, X% 6T Python 32
ik o[key].
int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
FEXFR key WL EIME vo RIS A& S H R ) -1; MEIIHRIE 0. X AH24 T Python 154 o [key]
= v. R R v BT
int PyObject_DelItem (PyObject *o, PyObject *key)
MXFG 0 HAEERXS G key FUMLF . RIGINHR[A] -1, JXAH24 T Python 1541 del olkey].
PyObject* PyObject_Dir (PyObject *0)
Return value: New reference. 24T Python iA=, dir (o), &[E[—4 (A]fE ﬁ—f) WEEXGE S
FAFERII, IR EIILR M NULL, MRS ECH NULL, J¢fbl Python () dir (), JUIR [ 47 locals
W25 XIAREA TS PATHESE, Wk E NULL, HPyErr Occurred () FFizm] false,
PyObject* PyObject_GetIter (PyObject *0)
Return value: New reference. %% [f] T Python 3153 iter (o) » HXRSEOR Bl —NF BN, W
REXME L NERE, WREXRA L. ﬂD%XT?ﬁTﬁEﬁ‘i #EMR, 251K TypeError , ik

[H] NULL,
7.2 E RN
CPython SCRFPIFIAN RIS FH VML - 1p_call TR SEJEH -

7.21 tp_call tii¥

W tp_call WRISCHIEZ TR NE . REOIHESH N

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

—NHHRH AT HERNE S, A dict LR KEFSE, LT Python 15 H1 1Y)
callable (*args, **kwargs). args* LMAETa (LREAHLK, 2EA—AZTA), 124
FIRH AT AL, *hwargs® 7T vA A *NULL,

EALJEAHE *tp_call* ffiff]: tp_new fltp_init HWiXFALIHESEL.
B 5, Wi Pyobject_call () sigHABAYE A APL,
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7.2.2 Vectorcall {#pi¥

3.9 HiINEE.

vectorcall YHiETE PEP 590 75| A, B FH sR 25 i 2L ph i il .

YER A0, an 5w o 2 7 3 FF vectorcall, CPython £ B [a] TN ECIE . 2810, XIHFEA2—1
TRV . A, —SESE = R E M p_call (AR A Pyobject_call (). Ht, —A3F

vectorcall [EWMNA LI tp_call, MAL, TLIRERMERIL, TR S T A AU R .
W R R tp_call B NPyVectorcall Call (). {HfS—EHE2:

el A SHF Vectoreall 1928 I SEEL A M RIE X tp_call,

WER—21 vectorcall L *tp_call* 12, FAS % SCB vectorcall, AN, NPk #7522 5d 650
args JLAFN kwargs dict, HFASZPY vectorcall HE¥H = L.

K[ P Rl Py TPFLAGS HAVE VECTORCALL A d¥ftp vectorcall offset & Jyitgst
¥ H1 14 vectorcallfunc 11 offset 5L FY vectorcall il . X 22— 3810 EA DA N4 1 BREL 354t

PyObject * (*wvectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)

o callable jZF5H R I XT 42

o args A CIEHEEAL, MABESERIGIR K@ TZSHE. WREASH, XMETLAR
NULL .

o nargsf LN S BB LV fEM PY_VECTORCALL_ARGUMENTS_OFFSET fnik. LM nargsf
AT LB B SHEL, WA Pyvectorcall NARGS ().
o kwnames }E—W &5 IATEE AR OCAL. TR UL, B2 kwargs FHLATEE . XU FOTE
FRER (str s FRAYSEH)), I HENTBAURME—R . WEREA LEFESE, A kwnames 7]
PAFH NULL %5,
PY_ VECTORCALIL_ARGUMENTS_ OFFSET
UNERAE vectorcall [f) nargsf ZHHIRE T A&, WARFgE A ZIGE ek args [-1] HMEH. #4)
UL, args 8T REFHSE 1 OR20). R T SR 2 Bt args [-1] WI{E.

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

298 7 A PAPA L AR a0 X (BB AN N AE B 3E) A8 4 8 3 v AR S
PY_VECTORCALL_ARGUMENTS_OFFSET, XM L4 1 W40 5 v 2 200 nl o JH ok £ Ak &
BRI T EiE A LR EEE— R self 250 .
B — LB T vectorcall ) X 4, i M B Acall APL pR KL, k1B H A T F X5 — B
PyObject_Vectorcall () 1B AR

:f:  F£ CPython 3.8 1, vectorcall API Fl A 3¢ Y b8 B0 & DA 7 F 3k F &I 28 19 &4 FR 4R fit
_PyObject_Vectorcall, Py TPFLAGS_HAVE_VECTORCALL, PyObject_VectorcallMethod,
_PyVectorcall_ Function, _PyObject_CallOneArq, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArg, i1 4p, PyObject_VectorcallDict PA
_PyObject_FastCallDict HZFRIRML. IHAFRAIAYLE SCHAN T RILIH B PRI 54 .
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I
1 B8 tp_call W, BV A 3 A 0 H 0% Ja: CPython X T 6 M tp_call #E 17 #Y 96 ] & i

Py _EnterRecursiveCall () MlPy_LeaveRecursiveCall ().

SHAFRIERE R, XANTE A T3 vectorcall 14V FH : #1852 S B mst W 241 | Py_EnterRecursiveCall Fll

Py_LeaveRecursiveCall ,

Vectorcall 3735 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
255 — vectorcall nargsf 552, RIS L REE. HEI%ER T

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

SR, WA Pyvectorcall NARGS pREXDATERERY FE.
XA PR EAS 2 limited API B—3R53
3.8 B fE.

vectorcallfunc PyVectorcall_Function (PyObject *op)
W2k *op* RIZH vectorcall Wil (BEA 2 R AN RE, Haq0e A BARLHIASHE) , &IE
*NULL*, 0, R [fEAETE *op* HifY vectorcall BREHRE! . XA ERE A A 575

XTERGEE op J2 15 31 vectorcall A FAL, W PAE T PyVectorcall_Function (op) !=
NULL 3E32H .

XA ERBAS B limited API f—3B45
3.8 Fri e

PyObject* PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
P XS * vectorcall func, HALESECH TS 405 I LATTAURI dict 45 1

XMLl TwE, HHMRWR At call 2N T tp_call (L. EAXK
Py TPFLAGS_HAVE_VECTORCALL kR HEASHEE tp_call,

XA e limited AP [ —35845 -
3.8 B I6E.

7.2.3 jAMAM L API

A Z AR BTN KR Python X 52, 454 bR K2 5 L WU RS G B SRR A 519010 A2
tp_call B vectorcall, Jy \ /R AT BEAHBHEA TR, R — B SR R RS X R 2

TRBL T AIIRINEE: WS RSSO A TR R
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REL callable -- ATA A& | 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 () ST + #FR 1 %5 -
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)
Return value: New reference. Wi J{l— W] 7H 1 #Y Python X4 callable, 7102 args BT IS,
VAR = kwargs BT ) K BEE S50

args WA K NULL; QISR ESEOEHEH A2 0. MR AEE X280, W kwargs 7] A
*}j NULL,

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

PyObject* PyObject_CallNoArgs (PyObject *callable)
Pl ] — 0T I B Python X4 callable F ANKPHATAT S 4. X A 25004 ] Python mIE XS4
RS ZSE v

IR I ZE 2R AR At — A5 iR o] NULL.
3.9 B fE.

PyObject* PyObject_CallOneArg (PyObject *callable, PyObject *arg)
P —~lJE A Python XF4 callable FFA LT 1 AMEESEL arg A KT ZHL

BB IR I, A8 R WOl — 8 I 7] NULL.
XA BRI B limited API f—3B4)
3.9 FrhR e

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. I8 Jj—W] & Ff] i) Python X142 callable, Fi#7 f oG4 args Firss S50
WA BN AS%L, W args WTPASK NULL.

B IR RIS AR SR WOl ) — > S8 - 8] NULL.
XEEMT Python ik callable (*args) .

PyObject* PyObject_CallFunction (PyObject *callable, const char *format, ...)
Return value: New reference. V& Jl—1 0] & %) Python X% callable, Fff#i v] 2508 C 8. XL
C Bl py_Buildvalue () KAEHIMAFAFHRAIA. format W LAYy NULL, FoRiAfeftfe
fIZ4.

BCENET R [R5 A e IOl — > 78 % 8] NULL.
XM T Python F3Ax callable (*args) .

HHEBEWMRIR MG ANPyobject * Z%L, MPyobject_CallFunctionObjArgs () s PEM
Brize 8
TE 3.4 UM XA format RBIE M char * T,
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PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. i obj %15 H144 K name 1/ )5 EFH-MiH A A B 1) C 5. X C
K py_Buildvalue () MFAFE AR I 244 — A0

¥ AT A NULL |, TR REEBUTATSEL.
BN R [R5 A 2 IOl — > 7 3% 8] NULL .
XA Python k5 obj.name (argl, arg2, ...) &—HFEH.

WHEEWMRIR AL APyobject * 2481, WPyobject _CallMethodObjArgs () &S HRHER %
.

TE 3.4 HiUHE P The types of name and format were changed from char *.

PyObject* PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. Wi Fl—>1] 8 i 1Y) Python X} 4 callable, BfiH5n] B PyObject *
S XBSHUR VA NULL 2 J5 2250 I S e e iy .

ST IR ZE 5 TR Il A~ Sk [a] NULL .
XA Python Fik5 callable (argl, arg2, ...) 2—#FEH.

PyObject* PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. 1 Jfl Python ¥4 obj HH)—A~ vk, H ':Pji{igﬁi iy name 1Y) Python
FAFERXT R4 . bﬁl‘ﬁﬂ?_f SR PyObject * ZEM . X EESHUE DA NULL 2 J5 7] 742
B TE ST SR

BB R [ 2 4 f%&ﬁMﬁQAB%% [7] NULL.

PyObject* PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
A Python XH5 obj ity —AJr B RIHFERTSAL, Horh I 4Bk name 1) Python 4 e it
R,

BB IR RIS, AR 2R WOl — > 8 I 7] NULL.
XA RS & limited API T —3B43 o
3.9 B fg

PyObject* PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
i ) Python XI5 obj " — NI EEFFIT A B S8 arg, Hh 7 A PRI name i) Python “F
FRERXT R A .

PR 455 R R S — 78 R [8] NULL,
XA RO B limited API f—3B4%
3.9 Hrhi sk

PyObject* PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwnames)
VA — 0] 8 B9 Python X% callable, iS85 vectorcall func fl[E]. WIHE callable 37
¥vectorcall, W'E < BV FAAEIAE callable F11¥) vectorcall FREY .

BT IR [ E5 S ARG — A 7 IR 8] NULL.
XA PR B s@ limited AP {)—3853 o
3.9 HR ke

PyObject* PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, Py-
Object *kwdict)
P callable 3 ¥y ts S e vectorcall Yl il AR 58 @ AHIRI AL ESHL, (Hmn b A kwdict TE 3
A RE TSI args AL RACUE R ESIL

TCVRAE N EREE AR, AR EAE A TSR . TR, Ry 4 e TR 7 B 2R 1 %
BF SR T, (HECA N E SR T A i -

AR B limited API f—3B45
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3.9 BRI HE.

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

i ] vectorcall I G B R i — AT o Jrik iy FRPA Python “FAFH3 name HTE 45 H o 6 5 ¥
XSG N args[0], TiT args BN args[ 1] FFURITR WA S8 Baie A= D—MiES
. nargsf A0HE args[0] TENHI AL B SBNECE, MR args [0 WMEAT BERRI el 2 I 2 Fm L
PY_VECTORCALL_ARGUMENTS_OFFSET. XEFSE M NELEPyObject_Vectorcall () Hi—
FERLAE A
WRRXRAA Py TPFLAGS METHOD_DESCRTPTOR Y, 1M R BCRF ] U I R 98 & i T i 4
FE I 2 L1 args vector VEHZEL.
SIS IR A5 AR Il — A~ S Ik [|] NULL .
KA BRBUA e limited API B )—357 o

3.9 BRI HE.

7.2.4 FHH API

int PyCallable_Check (PyObject *0)
BERT SR o R ATTARTR . ARG AR R MR E] 1, HARE LR 0 o XA~ BN 2/ T 2%
i

7.3 #Fhil

int PyNumber_Check (PyObject *0)
WERXF R o FRAECTF R, JRIFE 1, BRI 28 R

e 3.8 BUHE: AR 0 22— RG] 1.

PyObject* PyNumber_ Add (PyObject *ol, PyObject *02)
Return value: New reference. 121 ol . 02 FHHIAILE T, TR FNL, 1R[] NULL. 84T Python k=
ol + 02,

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. IR 9] ol J§ 7% 02 BIZ5H, WM, 1&[H NULL., Z84T Python FEiA=
ol - 02,

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 12[1] ol . 02 FHFEMILETR, TR RN, 1R[] NULL, 84T Python Fik=

ol * 02,

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 121 ol . o2 A [FRIERILE R, AL, &M NULL, 24T Python
FiER 0l @ o2,

3.5 B HEE.
PyObject* PyNumber_ FloorDivide (PyObject *ol, PyObject *02)

Return value: New reference. IR ] ol [§DA 02 [a] FBUEHI(E, ZIAHR A NULL, X484+ Python &
kol // o2,

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 12| ol [&VA 02 BIBCFE A FRITME, B R M NULL. & [HH
27 ATME” BRh — 3 SR B R A UM s AN AT RE DA I RRE B20R I S8k IR T bA
TEAE AP BERO R[] —ANF S RS T Python ik o1 / o2,

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)

Return value: New reference. 1&[0] ol [§DA 02 5 2|R 4%, WREM, &[] NULL, 4T Python &
B+ ol % 02,
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PyObject* PyNumber_ Divmod (PyObject *ol, PyObject *02)
Return value: New reference. 2% N B A divmod () . IR, 1R[E] NULL. 24T Python ik
K divmod (ol, 02).

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. 1§ Z: [ N ELER 4L pow () « WK, 1R[] NULL. 4T Python Hii)
KK pow (01, 02, 03), Hri o3 @alHkMy. WIRZZM o3, WFHHLAry None fERHRE (W0
RN NULL S RECRE NI o

PyObject* PyNumber_Negative (PyObject *o)
Return value: New reference. IR [0 o FITE, THRFIE, RF] NULL . 254/t T Python A=, —o.

PyObject* PyNumber_ Positive (PyObject *0)
Return value: New reference. 120 o, YRR, #R[F] NULL . 24T Python A= +o.

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. 12 0] o B4 XHE, AN, 1R[] NULL, 84T Python 33k abs (o) .

PyObject* PyNumber_Invert (PyObject *o)
Return value: New reference. R [0] o FH N U G RIZER, R, 3R] NULL. %84T Python 3%
B ~o.

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. iR 0] ol 1:8% 02 A~ HAF GO SE S, g, 1R[] NULL. 84T Python
FAHK 01 << 02,

PyObject* PyNumber_Rshift (PyObject *o0l, PyObject *02)
Return value: New reference. i3] ol 15%% 02 ARG IIEER, WK, #& [0 NULL . S54/T Python
FiERX o1 >> o2,

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. iR [H] ol Fl 02 “Fifii 57 LS, WK, JR[F] NULL . ST Python
FiER 0l & 02,

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. iR [H| ol Fll 02 “¥{vy 8" W25, RN, &E NULL » 0T
Python A o1 ~ 02,

PyObject* PyNumber_Or (PyObject *ol, PyObject *02)
Return value: New reference. IR 7] ol Fll 02 “$AFEY” PULESR, W M, 12[H NULL . 4T Python
FikX ol | o2,

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 3R [H] ol . o2 FMIMILESE, N2, R [E] NULL. Y4 of SZHEH, X/4NE
AEARMNEMAFL R ST Python i) o1 += o2,

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 12[0| ol . 02 FHIBAYLER , InHAMg, 1R\l NULL . 24 of FfFEF, XA
R EEWH EWESER . S0 T Python ifi4] o1 —= o2,

PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. iR 8] ol . 02* }AFfa42E R, R KM, AW “NULL, % *ol fHt, X
SEFEREM I E TSR ST Python #1401 *= o2,

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 1R[] ol . o2 fUEMETE IGHILE SR, TR KM, &[] NULL . 4 ol ¥
B, X EEEREH eI 40T Python i54] o1 @= o2.

3.5 B fE.

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 12 [9] ol DA 02 J51a] FEUERRI4E R, L0, 1RM] NULL. 24 ol ¥
B, XS R ML . S0 T Python 4] o1 //= o2,

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 12 9] ol [&VA 02 BIBCFE N S FRITME, B R M NULL. & [H1
ST A RUA” PR R S EAS S 2 OME s AT BE A HE RS R 2R T S DL R BT A
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TEAG AP BRI IR ] — NP7 5B B TAE of SCRpBHE Sy Rxe AT, MEREEE T Python iy
ol /= 02,

PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 12 [0 ol [§:DA 02 15BNA 4%, WA LM, 1R\ NULL, 4 ol L0}, X
MMEFHBEHEWAESER . S0 T Python i) ol %= o2,

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. 1527 N B KA pow () » TIHRKM, R[F] NULL. Y4 ol LR}, XNz
HHBA MR Y 03 &Py None I}, {7 Python if4i] ol **= 02; HMAFMTHER
KALEMAFLRE) pow (01, 02, 03) o WIREZM 03, MFHE APy _None (f£A NULL &35
FEENAEVT) .

PyObject* PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. 320 ol 7284 02 PHEFIGHIZE R, WS, 1R[] NULL. 24 ol ¥R},
X BEHEEE N EMFER. S0 T Python i4] ol <<= o2,

PyObject* PyNumber_ InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. 320 ol F5%% 02 PHAERGHIZEE, S, 1R[] NULL. 24 ol ¥R},
EMEHE BB AWML ST Python i54] ol >>= o2,

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. I iR E] ol Fl 02 ” $¢/i 57 BIZEH:, MR [E] NULL, £E ol Z35HY)
R NIRRT R PAT. S0 Python i) o1 &= o2,

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. IR B o Fl 02 ” $#4i Fol 0455, LN [B] NULL, AE ol 3§
IR NIRRT RaedT. S5 Python ih) o1 "= o2,

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. J{INIIFIRE] o Fl 02 7 4787 IEEH, JIBHR [ NULL. fF ol 319
B NIRRT R PAT. ST Python ifi4i] o1 |= o2,

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. F{INIFIR ] o #E4 IR BOT R G455, RIKE R M NULL., 0T
Python A=, int (o) .

PyObject* PyNumber_Float (PyObject *0)
Return value: New reference. JEYJIFR ] o F4fe R 7 i GG S5, RIGEF R A NULL. SE4 T
Python F3Ax float (o) .

PyObject* PyNumber_Index (PyObject *o)
Return value: New reference. 3R [M] o #5354 Python int 288U JG AU 455, IR [A] NULL H-5| &

TypeError %’iﬁo

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. 12 [R|3&50 n %5 3e il UA base R BB FAFER )G M2 . iX > base S5
W2, 8, 1083 16 . XTEE2, 8, 516, R HFAFHR 5 EEEHRE ob', ' 0o,
or '0x', G n A2 Python HJRERS int 252, whJCHH PyNumber Tndex () FFE AR MUREEIE
A,

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
TR o M ARIAR R — AN BEBOGR ] o Fe4 il Py _ssize t fH. RPN R, M&51%—14
SRR A -1,
TR o W] DAL N Python | int [HE 224 N Py_ssize_t {HN&5| &k OverflowError, M|
exc ZECE N TE K R E 2Kl %N IndexError 8{ OverflowError). U1 exc 2 NULL,
) S5 8 2> R B I LA 2 AE 0 SO BN B35 o PY_SSTZE_T_MIN [ 7y 1E B B 8 5
PY_SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)
R LR o R — ARG AL (FF nb_index MAIHFER] tp_as_number Z5MK), BFTEHA
TEOL R IR 0, BRI R 2 BT .
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4 FE5IiY

int PySequence_Check (PyObject *0)
Ao e kTR AU IUNR I 4, B WGRN 0. GIEREH ARG __getitem () JrikiY
Python%i_lill FRAEEATZ dict E’J?% PRl A e T 0 T JC VA E X %ﬂl‘%ii‘#ﬂﬂw’%ﬁ%%’éﬁ
BRI T .

Py_ssize_t PySequence_Size (PyObject *o)
Py_ssize_t PySequence_Length (PyObject *0)
P LB TR [0 5 o S RAGECR, JRIMIRHR ] -1, XA 24T Python 221k 1en (o)

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. J{INFIR [B] ol F1 02 fPFEE, JSIUAFIR Bl NULL, X244 T Python ik
H ol + 02,

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)

Return value: New reference. 1R [0 X152 0 852 count YRAEEH: , JII IR [H] NULL . X%+ Python
ik o * count.

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference IR ol K1 02 BBEEE, RIGETIR ] NULL, £F of SZEFHE LT #
VER: R SE . X T Python FEikz o1 += 02,

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. Return the result of repeating sequence object 1 [ JFF %42 0 & count 1K
MIZESR, RIGEFIRIA] NULL. 7 o IR L FiZEES B3 e, X% T Python £ikx o *=

count,

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference. 3R] o WSS i S I0%, FKMBRFA] NULL, X% 4rF Python FEik=

o[i].

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. 1R[] )%t 5 o 19 il B i2 (Y], SRR [F] NULL, X% Python
Tk o[i1:12],

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
FEXG v RS o Y5 i SICER . R &5 A R EFFiR A -1; R E 0, XAH4T Python i
fjolil = v. MRREL REEUEXT v 5] H .

W2k v NULL, JTEKHMER, ERMRHEC S MmN Py Sequence Delltem ().
int PySequence_DelItem (PyObject *o, Py_ssize t1i)

RIS 0 95 i S ICHR . RIGERE] -1, JXAH24T Python i541) del of[i].
int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)

FEFIIN G v AL FFIR G o AN il B 2 P) . JXAH4 T Python ififj o [11:i2] = v,
int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)

BB FEFAT 5 0 WM i1 3] i2 BYT R . RIGHR ] -1, XA 24F Python 1541 del o[il:i2],
Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)

R 8] value 75 o W I BRIV, BRI o [key] == value [FEEMEE. RMEFRE -1, X
FH24F Python F3E3 0. count (value),

int PySequence_Contains (PyObject *o, PyObject *value)
ﬁﬁm 0 RHALE value, TN o HHE—IFET value, WHRE 1, BWERE 0, HASES, &E -1,
X AH 4T Python A, value in o,

Py_ssize_t PySequence_ Index (PyObject *o, PyObject *value)
RG] *i*, H o[i] == value. H4EHT, &M “-17 . 4424 F Python f¥J “o.index(value)“&
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PyObject* PySequence_List (PyObject *o)
Return value: New reference. J& [0l —/NG X5, H N 5T 8T ERXTS o MF], RG]
NULL. &[RRI R — DS . XS T Python Kk 1ist (o).

PyObject* PySequence_Tuple (PyObject *0)
Return value: New reference. iR [0l —JeX %R, HNZESFHIE ARG o MlH, KIHHR
NULL. 4128 o 97, WIRFREI—ASHa5 1, FEHAROL T RS 24 WA E— . X
AT Python k3 tuple (o) .

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. Y74 88 v X FF 4 o VERHHA PySequence_Fast* FREZR] 1%}
SRl AR RAS B S ] A S, W5 % TypeError IR m AE R B SCA . SR MHT

&[] NULL,

PySequence_Fast* R Z A X%, 2R M ElISEBE —ANPyTupleObject
B PyListObject FFHIEVN o MEHETFE .

YE24 CPython [ SEHLANTT, WK o D4R MFAIEHIR, BERFP A HRH

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *o)
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 LMEGE o 3 FRETCA .

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_ ri)

Return value: Borrowed reference. 1t o fiPySequence_Fast () 12[A|H o A NULL, H id fFR5|{E
Bl IS L AR [E] 0 1956 i 5 I0E

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

T ARG RSN, FFr 4 Be T BE 2 HHTE AL items B4 K, AUFEF 81 JOVE B R R S
Hh il LR A R
PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)
Return value: New reference. & Ml o W) 58 i 4> JC 2 5 7E 4 W W 3% Ml NULL, Jf JE =
lpySequence GetTtem() ¥R, (HRLHHE o EPySequence Check () R HEM,
RS GUT T I

7.5 BREHRY

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

int PyMapping_Check (PyObject *0)
TSRS G T WL SR SRR R R[] 1, AR W] 0. R E R A HA __getitem ()
J7¥AH) Python J&R 0] 1, X7 1 #5155 ﬁT?ﬁ%ﬁﬁEﬁ%Eﬁ’i%E’J%*ﬁ BRI S 2 IR
17

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
IR IR o FrERARCE: , RIFR] —1, 3XAH24 T Python $21A5K 1en (

PyObject* PyMapping_GetItemString (PyObject *o, const char *key)

Return value: New reference. iR [F] o XN TE4FER key TCE, B0E RIMATIR Al NULL, iXFH2Y4 T
Python F3Kx o [key]. HiFS I also PyObject_GetItem ().

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
TEXR o R A7 HR key WU EIME ve MU IR -1, JXAH24 T Python ifif] o [key] = v. 7if
ZWpyObject_SetItem (). MCEEL RAIGMR v 15 1.

int PyMapping_DelItem (PyObject *o, PyObject *key)
MIFGE 0 HRGBR IR key HYWRIS. R R [a] 1. X A1 24 F Python ifi4] del olkey]. iX

EPyobject_DelItem() HI— 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 *o, PyObject *key)
WERWGIS G BA B key WAR[E] 1, FRUGER[E] 0. XA T Python ik key in o. MRRELEZ
SIS

WEBETN _getitem () J7 ¥k WA % A2 B9 52 0 RF 2 00 M. AR IBURE R 4 45 9 K

FHPyObject_GetItem().

int PyMapping_HasKeyString (PyObject *o, const char *key)
TR B G key MR 1, FRNaR[E] 0. JXAH2 T Python Fikik key in o. JLREELEE
SIS

WEBETN _getitem () J5 kWA A AR B9 52 0 RF 2 000 M. AR IBURE R 4 59

FHPyMapping GetItemString().

PyObject* PyMapping_Keys (PyObject *o)
Return value: New reference. [N}, IREINTE o PRI FE . KIEKT, 1%[H] NULL,

TE 3.7 R R FEZ BRAH, BEeR R [ — 31 sl

PyObject* PyMapping_Values (PyObject *0)
Return value: New reference. JNINI}, IR o PIMEAIPFE . RGBT, %[ NULL,

16 3.7 M FEZ HICA T, B HGR Bl — 421 e -

PyObject* PyMapping_Items (PyObject *0)
Return value: New reference. J{INI}, RN o 4 H A FE, HpdA%H 22— 0S8 E 1
JCH . M, &[] NULL,

TE 3.7 MR FEZ HICA T, BEeREGR [B]— 21 e -

ER R

A A R AL
int PyIter_Check (PyObject *0)
WERRX LR o SCFRREAAF BRI B . SRR EUR 2 ST .

PyObject* PyIter Next (PyObject *0)

Return value: New reference. I [B]35:4% o ) R —/MHE. JFF I LA (3R Hh ] FH 25k T ) o
WAREA R TRME, WRE NULL H AR E R GRAER E\léﬁ%ﬁ A A T AR, IR ] NULL
I HAZ RS

BONEREGERE A DEER, C AU NAI%E ARG,

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

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

}

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

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

Py_DECREF (iterator);

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

}

7.7 il

£ Python H ] {ff JI] — L0 G ok AR X IR 2 INAF R SRR 22 F Y7 ). LR G A0 3E N B bytes Al
bytearray PAM—2l array. array AR LI, 55 =J7 R AT RESN THRAR H BT E L E
ITA KA, BT E R PERIEE T4

FARXLEI R — R H OGS, (HENTRA t ] BRI A7 e IX SCRF I L FRAAE . A
BEREOLT, A B BT M G X T O RE RIS

Python DA%+ ¥l IEAE C )24 EREBEXFERI DI fE . BB EL A AT I

o FEEFERX T, BRI PHETAGE —A “Gh X0, AWATTERIRZEZM X ER.
W TR BAEZE F RA 28 ik —T

o TEIBE M, A LRIV T ARG X R i UG 2 B p st (BIan—Inkmigz) .

— LA RPN bytes il bytearray SUAFINT IO ATFE NI GINIS . Wolfes i
MBI array . array BPATFHITERT DALS 1 H.

S B LR B B B — ) T2 SCPERF 400 write () D7k AR AT DA% g — B 50 7 i % 4 AT
PABEE A SO BRI write () JriK R THE ARG R AR, HAbR 7%, W readinto ()
WERNER G ARR . Ze XE 1 A0 R 0] ARV A vF 2 B 5 U B8 X e 1

YT O RENE, AP — B S0 2 -
o [ IEFSECRIIH Pyobject_GetBuffer () M%L;
e W PyArg ParseTuple () (BHFFHZ —) HAEA y*, wr or s* #4 X KA Hf—A~,

TEXPIRSI T, UATREEGh XA PyBuffer Release () . MR MEMELRK, THESS:
SRR R, BN BT .

7.71 FRX L

Geuh X5 (s A AR N “buffers” ) XFRf DB Bt Mo — IR A TF4: Python £/ S AR A H -
EATE R CAAEZSE WG AHLH . SR ENISIHATFEGE T, T AT 5 MR AT A $cdii 22 IT 4 Python
FEIF . AR AR C 9 i — AR i AL, ton] DARAEAR 3 BB AR e e 2 i T B A S
WA, B AT AR AL I AHL N A% s 45 A i

5 Python RS ATTHIR Z BEHRRIUALE , ZpIX A g Pyobject FREFTIE R B C 450, XMAHE
IR AR fa Bt B A . TR B e X iz 2 ey, nDABIE— A M AL E X5,
BRI g E I R RE U, S A h R 2. ERBRZEZ XX, HS

HlPyObject_GetBuffer ().,

Py_buffer

void *buf
F6 1) i 28 op X F B 1 2 5 45 M AR 38 4. X AT DA S H R IS 2 0 B DN A B o ) AT 4]
i, BN, fERAR) st rides {HATREFR R NAFHIPR R .

XtFcontiguous , S8 KA, (EIEMNAHIEH L.
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void *obj
XX EFGI . ZGIHAEHE TG, HHPyBurfer Release () BT IRE
A NULL. %5 B TARTARIE C-APT pR LR [M1{H
VER—FR RIS, STl PyMemoryView FromBuffer () B{PyBuffer FillInfo ()
SEW temporary GEPIX, BB NULL, i@, SR AEE I £,

Py_ssize_t 1len
product (shape) * itemsize. X}TIELEENA, XERMNTFHRKE. TAEESEL
H, WMRZEENE HBEEFRRE, WZKEFEGZKE.
024 2% o [X 02 i PR OIE 2 25 PR Y SR SR U, A U5 ((char *)buf) [0] up to

((char *)buf) [len-1] B AH K. FERZEEH T, WK KG hpyBUF_sTMPLE
B PyBUF_WRITABLE,

int readonly

G KRN R e nds . Bt PyBUF_WRITABLE bra&idaiil .
Py _ssize_t itemsize
EASTERI TN (PAETTRHAL) . 5 struct.calesize () WHFENULL format (R{EA
Ei
EEGIA: AR E W R G b XA PyBUF_FORMAT ¥k, format Y51 4 NULL,
{Hitemsize ARG MIME.
MR shape FALE, WFHZN) product (shape) * itemsize == len {JR{EALE, HE T
PAE i temsize Sk FHEMHIX

WM shape /& NULL, FH45H N PyBUF_SIMPLE B PyBUF_WRITABLE &K , g 3 DA%
ZWgitemsize, HIRK itemsize == 1.

const char *format
£ st ruct BHUERTEA T NUL PR, iR AT N Z . A2 NULL, WIfEE "B
(L5717 -
B PyBUF_FORMAT FRabdaiil .

int ndim
IR R n BB B 450 WSR2 0, buf FEIMFRFR AT H  FEXFMEN T, shape.
strides fllsuboffsets Wilise NULL ,
%% PyBUF_MAX_NDIM R KYEEHIR G N 64, SHBRTF LI XABRE], Z4EZnh XK
i E NV Z A A it £ PyBUF_MAX_NDIM 4,

Py_ssize_t *shape

— M RKEERPy_ssize_t WEEHndim FIRIER n JEEAHMNFETEAR . WETERE, shape[0] *
. * shape[ndim-1] * itemsize W% T len,

Shape FEARELZ H I(E PR £ 7 shape [n] >= 0 . shapel[n] == 0 X —{HEFHERHE
. BL(E B Ecomplex arrays .

shape ZZH X100 ) 5 e ihi 2 iy

Py_ssize_t *strides

—MRE NPy _ssize_t BB ndim 45 I E B I T BOARBUE S RS AR -

Stride 5 R H AOMEL AT DUOMARAT RS XTI, IR R, (H2 0 # UJi fg
AL strides[n] <= 0 WL BEE(ELESHcomplex arrays .
strides ZZH X H PR 102 H I .

Py_ssize_t *suboffsets
— AN RJFE A ndim BRI Py ssize t . WIS suboffsets[n] >= 0, M n 4if7fif
H 2 F5Er, suboffset {EHkE T MREFRT | BT BLATRET SN Z DA B WFS . suboffset Syt fE, W
FORANRRERTIH (FEES N #2a))

WERFA TRt (RIZEHHGHTIH ), M5 Bub iy NULL - (BROAME)
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Python Imaging Library (PIL) H i ff| T iX Fi 2R B8 338 5. 1S [ complex arrays K T fil
AT X AE— DB P TR TR

suboffsets £ ZH X1 F >k i e H e .
void *internal

Mg X T . el BE gk R AR AL — AN, TR — R, AR SR
W KBRS B 75 WA AU shape . strides Fll suboffsets (20 . % H LT TAHEIOZ(E .

7.7.2 ZHPRXiFREIFEE

W, WidPyobject GetBuffer () [T RAEZMIXIK, HIMIHRGZPIX. hT NIFRZHE
LERSR, WRESARAKEES:, Zrh XM T ] flags SRR e RS AL B Zenh X LRSS L.

B py_buffer “FEIGMRATIIE Lo

SERTEROFE

DA R FBR Y flags S0, 3 ELUAUS R IEMIGRIATS: obd, buf, len, itemsize, ndim,

Riz, #X

PyBUF_WRITABLE
Yt readonly “FBL. WERWE T, fbARR LRI DTSR ZMIX, HNERE R
Mo EARBCE, fthAT T AR s H R g X, HXEr A TE B R T & R e
—#.

PyBUF_FORMAT
Pl format T B, WURBCE, WAAIEFIHE T B, HMERL T, rBabdih
NULL,

PyBUF_WRITABLE W] PA Ml N — 35 ) fr A b5 25 3¢ M. B TryBUur_sivpLe & X K 0, JfF
PAPyBUF_WRITABLE R DMER—ABSLIARE , T ER—AE Al 5% nh X .

PyBUF_FORMAT I DA B IR T PyBUF_SIMPLE Z AMAAEAIIRGE .. JE& AR T B (fF 551
A9 s

K, HiE FRBE
P AT R SRR AL IR R s BT 51 . YR, RS S B T I A R .

LES BR |5k | TheE
PyBUF_INDIRECT = e WA TR E i
PyBUF_STRIDES e v NULL
PyBUF_ND = NULL | NULL
PyBUF_SIMPLE NULL | NULL | NULL

7.7. il 71



The Python/C API, & 3.9.21

ELEERYIEK

AT AR SCHB R C o Fortran 3£ 2% | REATIAT SRR . #RAT BRI E., WA C-IESE .

LES IR | BB | TRBE | BE

= = LL
PyBUF_C_CONTIGUOUS = = NU C

= = LL F
PyBUF_F_CONTIGUOUS = = NU

=) = D
PyBUF_ANY_CONTIGUOUS = = NULL Cu F
PyBUF_ND = | NULL | NULL C

FiA ] RERYTE SRAR B — 1 AR R A B s 4 o N TR, Senh XSGR IR 4L & 1R
AR .

TN, U NGRS E L. M ERF U PyBuffer IsContiguous () PARAE L.

15K Sk | PR | FiRBE &3#% | readonly | format
PyBUF_FULL | e WRFERWE [ U [0 i=}
PyBUF_FULL_RO = | = IR EA W | U 150 |2
PyBUF_RECORDS | e NULL U 0 =}
PyBUF_RECORDS_RO =R NULL U 150 |2
PyBUF_STRIDED = | NULL U 0 NULL
PyBUF_STRIDED_RO |2 NULL U 15 0 NULL
PyBUF_CONTIG & | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO & | NULL | NULL C 150 [ NULL

7.7.3 SZ84A
NumPy-Riig: FoikAnsIE

NumPy XSS ZEE5H i temsize . ndim . shape fllstrides 5E X,

W ndim == 0, buf KWW NI BEBIEREAK/IN R i cemsize Rk, XK, shape filstrides
#(A NULL.

Mot rides J NULL, WRCALEBERRRER BRI n 4 CE L. T, R LA R
VESIITY Ot
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ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];
item = *((typeof (item) *)ptr);

W EFRE, buf A PARE I SEFR AR T AL ROL B B R AT DA T 3% o SRS A R i DX ) A R

def verify_ structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):
return False

if ndim <= 0:

return ndim == 0 and not shape and not strides
if 0 in shape:

return True

imin = sum(strides[j]* (shape[j]-1) for j in range (ndim)
if strides[j] <= 0)
imax = sum(strides[j]* (shape[j]l-1) for j in range (ndim)

if strides[j] > 0)

return 0 <= offset+imin and offset+imax+itemsize <= memlen

PIL-R#E: K, LIERFFRBE

B T HEMIZ 4h, PIL KA IR IR P AL & dR 5L, WA R Bl X Sedg 41 A e B iR 4E L B —A~oe & . i
wn, W =4k CIESH4] char v([2] (2] [3] AIPABMER M8 2 A~ 45 2 4484 char
(*v[2])[2][3]. fTEFmMEERARY, XPDIEE W AR ATEDUL FFL, 8PS ] DAL T N AFAE AR
¥ RY char x[21 (3] (4.

2R, 0 ERGI TR N-D A NULL SRR WA Ry, Bk e EE

void *get_item_pointer (int ndim, woid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) |

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];

}

return (void*)pointer;
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7.7.4 ZhRBERER

int PyObject_CheckBuffer (PyObject *obj)
WA obj SAFZEMPIXIE D, WERME 1, AHWRE 0. &[E] 1 BEARIUEPyObject_GetBuffer () —
SET o AR R T A

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
] 43k BAL T ARG K, TR flags TRE R N AIETE view. A4 28  AS REde B 26 3L ) 2
WX, sbifihi)k PyExc_BufferError, WH view—>o0bj A NULL Ffik[E -1,
S, HATE view, K view—>ob3 WX exporter WIHTT I, FFiRIal 0. MGk KR AERR P
R SR EE [ B —DRRE, view—>0bj AIAG|IZX LM AE exporter (S 02 i AT %25 44).
PyObject_GetBuffer () Wi 5PyBuffer Release () [T, T malloc () Fl
free (). W, HWEBRTHIEEZWXIG, PyBuffer Release () WAGIEREIHA—IK.

void PyBuffer Release (Py_buffer *view)
PR R X view F 3B view—>o0b] M5 T, %R ATE Z vh KON P I B A RETR T, 5
IR BB A AR5 M o

PR B X i XA @ ifid Pyobject _GetBuffer () 3RIGH), s,

Py_ssize_t PyBuffer SizeFromFormat (const char *format)
R itemsize WIAEH format o MR, s R -1,
3.9 Bl e

int PyBuffer_IsContiguous (Py_buffer *view, char order)
R view 5 XBINTEE C K& (order 2l *C') B Fortran X% (order 3k 'F') contiguous 8y Hitf 2
— (order & 'n"), MERME 1, FHNERE 0. ZERBUE SR,

void* PyBuffer_ GetPointer (Py_buffer *view, Py_ssize_t *indices)
FREUE E view NI indices FT¥R A NAEIX I8, indices WhiliFg A —4> view—>ndim &5 |44

int PyBuffer_ FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
M buf SRS len A58 view o fort WJPAJE 'C B TF (XFF C RS EL Fortran KAS AT ) -
SR O, BRI IE -1 .

int PyBuffer_ ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
M sre B4 len “EATE buf , BONTESF TR order WPAE 'C B FE A (KT C
JAHE . Fortran KUK 97 s AT R —Fh) o ARZDIRE O, M ARHRE -1 .

QISR len = src->len W M pRBCRF 45 -

void PyBuffer FillContiguousStrides (intndims, Py_ssize_t *shape, Py_ssize_t *strides, int item-
size, char order)

45 58 AR contiguous F TR B4 (ANSE: order F ' C ' WISk C XA, U order >/ 'F' |-k Fortran
JRAE) HIFLFE strides $UH, HATCEBA L E I FAEL

int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly,
int flags)

AEPRF I FR P B B b KoK, R P IAR T AT RN len (1 buf , FH AR readonly & 7] 5 k.
bug WfEREN— AT 551
4 flags Fon i KGR ZeR B2 1% IR flag F8E YN view, BrIE buf BN HBE, IFH.
flag i T PyBUF_WRITABLE Ffi&.
LI, K view—>0bi N exporter W51, FHi&E 0. HN, 5| % PyExc_BufferError ,
¥ view—>o0bj KN NULL, FfiR[H -1,
TSR MR E M gerbufferproc B —FB4y, W exporter WP E N X4, HAAJHEARE B Ol
%k flags. TR, exporter wWiJij& NULL,
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7.8 |BZE il

3.0 fiUs ERER.

X LUK K Python 2 i “IHZ MM APL AR s>« 7 Python 3 i, PN CRIZAFEAE, (HiX LY
BARE A FFLAERAE 2.x (ARG . BT AR 22 0F sl AR ERS, HEMIFAREZE PR
HH PR ) AR ARt T S R ) A i o 4
W, IR M Pyobject_GetBuffer () (MAMLGPyArg_ParseTuple () MEURMEM v* B w*
1% X)) KR — X RA K, ARG AT YO A PyBuf fer Release ().
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
A [l —ANFg ) o] RS TR0 AR RSN AE L H8 5T . obf SRR B T AR vz 11
SR IE] O, K buffer Bh INAEHIHETFRE buffer_len B ZEph XK . G IR ] -1 FFEE—A
TypeError,
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
A [ — A~ F a4 oA B AR 1) N i FR 5. ol SR SR LB AT BEGe i 1 o U
R[] O, K buffer By N AFHIALTF K buffer_len B0 Zevh KA RE . BRI IR 0] -1 FFCE—4>
TypeError,
int PyObject_CheckReadBuffer (PyObject *0)
W o TFF BB uh i IGR ] 1, FIGRE 0. MEREUEE S MIhIT.
T MR E S 22RO R — AR b X, I HAEVR X R R EIOM ) % A= 1) S s et . 24K
BUEAR RS M N S PyOb ject_GetBuffer (),
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
IR Al — AR A N AFHBIE R R . obj SRR BCF AT 1 o ISR ] O, o buffer ¥H
WAF LT buffer_len BN Gemt XA JE . IR ] -1 HF B —4> TypeError.
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BEFRRE

AT ) PR U E T 52 Python XA, RS IREBII M AL B8 B B — N R R EMN
Python &/ UK B — A RE4, EAHE 2 BA EFEEL, WM e PUTRE6 4 Blhn, 246
BXNGRE T M, HHHPyDict _Check (). ARFERLEAIZAT Python X R “ Fih” .

i RARTP AR RS AR AR RAOEA, (B T2 A S A ARXT 52
34 NULL, FRiffE A NULL A B8 SN AT ) S RIS A S B 28 1

8.1 BEAMR

Atk Python 2R A FA-—SLBIR4t 5 None.

8.1.1 AEIWKR

PyTypeObject
I C G544 1434 built-in J87,

PyTypeObject PyType_Type
ST type AT type object, ‘E7E Python XAl tvpe MR

int PyType_Check (PyObject *0)
MRS 0 R—DERADNG, WIEIRAE HAMERBDS G0 RSB W [ HEAE . 7R A HE N O
TR 0. I RBCRE B2 T

int PyType_CheckExact (PyObject *o0)
WERXSR 0 @— DA G, (EARZIRMELRN 1) 7 RAMR I IERAE. R HER L TR
[ 0. ICRRECR S AT .

unsigned int PyType_ClearCache ()
A NTARGAE . 1RSI RARS .

unsigned long PyType_GetFlags (PyTypeObject* type)
R[] type i tp_flags UG . WHREEERNLf Py_LIMITED_API (] B RERR O S PRAE AT
/> Python EATHUZ AJERFFRAGE , (HXFcp_flags ARYRITIFFFARZIR APL—&R7

3.2 B fE.

77



The Python/C API, & 3.9.21

TE 3.4 HUEE R PIEAUIAE 2 unsigned long A2 long.

void PyType_Modified (PyTypeObject *type)
T A I A TR B TR A AR R AF R I R L T E R % R 2 ) e P B S A T AR o) T
gz 5 .

int PyType_HasFeature (PyTypeObject *o, int feature)
WERIEAUNS G 0 BEE T RN feature WHR PR . EAURFER B HUARRALIER R RN Y -
int PyType_IS_GC (PyTypeObject *o)
TSR IS G ALFE R EAS: D25 ) S5 IR [ LA 5 X AR AT Py TPFLAGS_HAVE_GC.,

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
WA a 72 b 175 ZERR [ B

WHRB R AE LR R, XFEIWRE __subclasscheck_ () AXTE b LW H. 15
HPyobject_IsSubclass () FMATH issubclass () M FERE .

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value: New reference. XTI 5t p_alloc FENIHYE A ALHES . 518 Python BYERIA NS
BEAIL A 43 BE— A8 A S 90 -5 FL T AW 1R 468 NULL,

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. Z5RIST Rt o_new FE{ R0 AALPEES . i HRA tp_alloc FE
el —AH S

int PyType_Ready (PyTypeObject *type)
A —DRAN G . X BT A RBRR T AT EAIaaE . RS i A—13
USRS I AR ARG O . IR ] 0, SR TEH B R W] -1 FF R E— A7 .

iR AR FLLEELR S T GC MO BT L B AR h R 4G Py TPFLAGS_HAVE_GC,
WRE B 30 A H AR S B GC P . AH o, SR e A0 A 2R AW AR ok
¥EPy_ TPFLAGS_HAVE_GC W'E &4 H CEid S cp traverse AR SZH GC i,

void* PyType_GetSlot (PyTypeObject *type, int slot)
AR (AT REAE 2 A A T Y R AR A . SREER O NULL, WSR3 %M (2 NULL, B i e AL
PR T IBTES: . 7 8 5 2R R A B8 24 i s R 2

E2 W PyType_Slot.slot #F 1] H slot ZE5UH.
An exception is raised if type is not a heap type.
3.4 BRI HE.

PyObject* PyType_GetModule (PyTypeObject *type)
RIE S Py Type_FromModuleAndSpec () BIEIEHIR SR 45 H R AN 52 o
WAREAT RIRE 25 2 KRB, W E TypeError H4R M NULL.
MR B E MR TR o O OB i TR X RO %,
PyType_GetModule (Py_TYPE (self)) A] e A & 1 0] #i ] i) 45 . Py_TYPE (self) W]
i BHRERN A TX MTITEHFA-ELESH EREMEMBI P E LW, S
i PyCMethod T AR SR 5 XFTTERI S

3.9 B .

void* PyType_GetModuleState (PyTypeObject *type)
i ] 5 B B 45 5 R AR X R AR X R — A HEPyType_GetModule () W &5R 1A
M PyModule GetState () B,

TR B BB 4 R M E TypeError IR M NULL,
AN rype A5 KERFAEHUE DR NULL, NER ] NULL HASGE 795
3.9 FrHR IO EE.
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BIEH S EC R

T R BN SR AT R B E L

PyObject* PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
Return value:  New reference. Creates and returns a heap type object from the spec
(Py_TPFLAGS_ HEAPTYPE).

If bases is a tuple, the created heap type contains all types contained in it as base types.

If bases is NULL, the Py_tp_bases slot is used instead. If that also is NULL, the Py_tp_base slot is used instead.
If that also is NULL, the new type derives from object.

module Z: B 1 F Kl S 38 8 HFE B . "B b2 — MR BR XF 42 1l o NULL. SRR H
NULL, NZAE 2 B B 2R A e Jailiid Py Type GetModule () K3RHL. XA~ Bk
BRI TR BN MIEE.

MRS TEF R W Py Type_Ready (),

3.9 Fri e

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. 4y PyType_FromModuleAndSpec (NULL, spec, bases).

3.3 Hge.

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. %ﬁﬂ: PyType_FromSpecWithBases (spec, NULL),

PyType_Spec
T L— A RBAT HR S .
const char* PyType_Spec .name
KAWL FR, FRIREPyTypeObject . tp_name,
int PyType_Spec.basicsize

int PyType_Spec.itemsize
PAF TR NS B RN, HSkiE Py TypeObject . tp_basicsize fIPyTypeObject.
tp_itemsize,

int PyType_Spec. flags
RBEAR, MR EPyTypeObject. tp_flags.,
MR KRE Py_TPFLAGS_HEAPTYPE Jiiff, WPy Type FromSpecWithBases () 2 H3h%
Ez—‘—r
PyType_Slot *PyType_Spec.slots
PyType_Slot MR . PARRIRREOL(E {0, NULL} REH.

PyType_Slot
R A T RE MO AEHIEE L — ML 1D M4

int PyType_Slot.slot
flifiz ID,

iy ID 1 K K% B B 4 W KPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods HMPyAsyncMethods W F B 44

Ffin—A> Py_ HiZR. ZEBISRUL, fA:

e Py_tp_dealloc KB PyTypeObject.tp _dealloc

e Py_nb_add X & PyNumberMethods.nb_add

e Py_sq _length X B PySequenceMethods.sq _length
TANFESGEETEM Py Type_Spec FlPyType_Slot FigH:

e tp_dict

8.1. EX¥HR 79



The Python/C API, & 3.9.21

e tp_mro
e tp_cache
e tp_subclasses
o tp weaklist
e tp_vectorcall
e tp_weaklistoffset (L PyMemberDef)
e tp_dictoffset (&L PyMemberDef)
e tp_vectorcall_offset (&, PyMemberDef)
THNFBAEZIR APL N A Py Type_spec MPyType_Slot RBLHE:
e bf getbuffer

e bf releasebuffer

W Py_tp_bases B Py_tp_base FEHLEV-5 FA[RESAG M@, R T k5 b &,
M PyType_FromSpecWithBases () [ bases B4,

TE 3.9 U k: PyBufferProcs WAL AT RS TEAZIR APT Hhiglis i

void *PyType_Slot .pfunc
AL TUIE . TERZEEI T, 52— m m B a4

May not be NULL.

8.1.2 None Y&

LR, None [Py TypeObject A& HAEAE Python/ C APL 30T, I None Jgfafil, X RARHE
(fE C i == ) MEB 7. mTREMER, 3F PyNone_Check () H%L.
PyObject* Py_None

Python None X%, FnikZ(H. X MXRBAT L. EFZHRT T HAEEUEAT AL R .

Py_RETURN_NONE

IEHRALBER F C BB Py_None iR i) (ALY, Wi None 15| HITTHOFRIHIE.)

8.2 F{EMR

8.2.1 BHEIMR

BrA BRI S B K AT R R BRI 42

T EERT, KL% PyLong_As* API #{4 ik B (return type)-1, X S5HFERLXEXSIF. HFX
M PyErr Occurred () FHPAX .

PyLongObject
7R Python BERXI R PyOb ject FRA,
PyTypeObject PyLong_Type
XANPyTypeObject HSLHIFIR Python FHEEZEAL, 5 Python 15 Y int HH.
int PyLong_Check (PyObject *p)
WS HZPyLongObject HPyLongObject WFJAL, IR [H] True. % pREL— & REAEINAT K
.
int PyLong_CheckExact (PyObject *p)

ﬁﬂ%,\/ﬁETPyLongObject HARREPyLongObject WFZRAINIR M B, HEREUEZ S
YT o
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PyObject* PyLong_FromLong (long v)
Return value: New reference. | v iR [8l— i PyLongObject X4, KIKATIRE] NULL .

YHI SCEGEPrE — MBS A, B8 -5 256 Z A BET S . Al ATz
[B] 7 int B, SERRASEIRRF X A X215 H .

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. /] C unsigned long ZRELRE|—NHiHIPyLongObject X4, KIK
AR [ NULL .

PyObject* PyLong_FromSsize_t (Py_ssize_t v)
Return value: New reference. 1] C Py_ssize_ t iR[E|— AW PyLongObject X4, JMIiR
NULL ,

PyObject* PyLong_FromSize_t (size_tv)
Return value: New reference. ] C size_t iR[E— i PyLongObject X4, MMz [H] NULL .

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. )\ C long long iR E|—HFiHPyLongObject X4, Kt [ NULL

o

PyObject* PyLong_FromUnsignedLongLong (unsigned long long V)
Return value: New reference. )\ C unsigned long long ik[E—/ i PyLongObject X%, 2k
IR 9] NULL

PyObject* PyLong_FromDouble (double v)
Return value: New reference. H1 v BB 1R Bl— AN Py LongOb ject X4, N [F] NULL .

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. 1345 str F4F B HIR Bl — i PyLongObject , base 1§58 T 35 £ .
IR pend "k NULL , W /#pend Rf-4§ 1) str HHFRmECF505 SR RIS —ANF4F . WA base Ky 0, sir
K5 R integers (Y E CHATIRRE: XIFIER T EH BN R ST LMk valueError o MR base N
RO, WIZRGIT 2 36 208 (F 2 F136) . ELZ )5 RECTFZ MR R0 BT R oo 20
WRAAERT, Fffillk valueError,

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. 5 Unicode 75446/ Python 356 {H .

Deprecated since version 3.3, will be removed in version 3.10: |HJPy_UNICODE API ffj—B4r; T
2{fiflPyLong_FromUnicodeObject () o

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. 7455 u "] Unicode 7745545 Python BE%{H .

33 %ﬁﬁﬁw He

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. M54t p Bl —> Python #2%. WAl PyLong AsVoidpPtr () iRH]
8 EHE

long PyLong_AsLong (PyObject *obj)
i [5] obj ¥ C Long ik . WIR obj AgPyLongobject WSEH, JeHER __index__ ()
B __int_ () JE UERA) R HEHR Py LongObject .

W2 obj WME R T Long WIFEH], £51% OverflowError,
WAETISR ] -1 o W PyErr Occurred () 3% HELA 6,
1 3.8 JUE B ARAT R __index_ ().

3.8 iU R _ O EHFE.

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
A& [H] obj i) C Long ZikT7. WK obj AjgPyLongObject WSEHI, JeHER __index_ ()
B __int_ () VA (R FFHEAR N PyLongOb ject

W obj {E AT LONG_MAX 5{/NF LONG_MIN, N&HE *overflow 43 BB N “1“ 8 -1, Fir[E 1;
B, X5 Foverflow EH 0. WA A A HAL R )”UA#E%WE *overflow HH 0, IR IEI -1,
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HEENRE] -1 . W PyErr _Occurred () ¥H BRI,
TE 3.8 MU e AnRE T FHRHEE ] __index_ (),
38 MRGE M __int_ () BHEFEA.

long long PyLong_AsLongLong (PyObject *obj)

Return a C 1long long representation of obj. If obj is not an instance of PyLongObject, first call its
__index__ () or __int__ () method (if present) to convert it to a PyLongObject.

A obj [HABH long long , fiik OverflowError
HAENER ] -1 . HPyErr_Occurred () #H B AR b,
15 3.8 N AR WT R __index_ ().

38 HUGE KB int_ () CRHI.

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)

Return a C 1ong long representation of obj. If obj is not an instance of PyLongObject, first call its
__index__ () or __int__ () method (if present) to convertittoa PyLongObject.

AR obj AR T LLONG_MAX B/ LLONG_MIN, NWHZHHLRE *overflow 43 HIEH 1 8 -1, Fikk
[m] -1, EWHF *overflow Bk 0, ANSA & HADSEH W “overflow # h 0 Ik [A] -1,

HAENLRE] -1 o M PyErr Occurred () #H BRI,
3.2 FrisE.

TE 3.8 U HC: AR AT HAFER __index ().

38 MUGT M __int_ () CHFHEH.

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)

1R[] pylong ) C G 5F Py_ssize_t 3. pylong W& PyLongObject HISEH.,
PUES pylong WEEEH T Py_ssize_t [HEETERN£5]| % OverflowError,
HAENLRE] -1 o FHPyErr_Occurred () #H BRI,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)

iR 9] pylong i) C unsigned long JEZ. pylong Wiiiij&PyLongObject HISEH.
W pylong HI{EABH T unsigned long WEMETEE N 45|k OverflowError,
HEEFIR Al (unsigned long) -1, {EFIfPyErr Occurred () BEH|EARA)E,

size_t PyLong_AsSize_t (PyObject *pylong)

1R\ pylong ) C 155 size_t JER. pylong WHZPyLongObject SEH.
W pylong WEBH T size_t MEYHTLEIN£E| % OverflowError,
AR (size_t) -1, HHAMHPyErr_Occurred () A8,

unsigned long long PyLong_AsUnsignedLonglLong (PyObject *pylong)

12\ pylong /) C 155 unsigned long long JEx. pylong Wl ZPyLongObject HSEH.
G2k pylong B{EARH T unsigned long long WHUETERNI2s5]% OverflowError,
HEERFRE] (unsigned long long) -1, #HFIHPyErr_Occurred () 5| E Ak I,

e 3.1 R BIAE pylong N {HS & OverflowError, A TypeError,

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

1218 obj i) C unsigned long F/RER. WHE obj NEPyLongObject WSLHI, W2 i FH H
__dindex_ () 3K __int__ () H¥E (WHRAMIE) FHE NPyLongobject,

W obj WEMEH T unsigned long HFEHE, WERFIZ(EXS ULONG_MAX + 1 RABEHIZE(H.
HAERHR ] (unsigned long) -1, HHMHPyErr Occurred () PR AR E,

TE 3.8 U HC: AR AFHE __index ().

38 MR __int_ () BEHFEH.
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unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
iR [H] obj ) Cunsigned long long FRIEI . WIR obj NidPyLongObject WSEHI, ML
AF__index_ () B{__int__ () Ji& (WERAMIE) KHEAPyLongObject.,

R obj W{EHEH T unsigned long long [UYER, MR [EHZ{EXT ULLONG_MAX + 1 SRABE[K)2E
.

HEERHR ] (unsigned long long) -1, HAHPyErr Occurred () FERER I,
TE 3.8 O Sl WA AR __index_ ().
38 UG RR: _int_ () CHEFM.

double PyLong_AsDouble (PyObject *pylong)
1R8] pylong i) C 155 double JER,. pylong W2 PyLongObject SEMH.
2k pylong BIEAEH T double FEUEEEIM 5] % OverflowError,
AR IR -1, 0, ERHPyErr_Occurred () HERIHEAR W) E .
void* PyLong_AsVoidPtr (PyObject *pylong)
H5 — A~ Python ¥4 pylong ¥ 46 Jy C 1B F 1Y void $54F. QIR pylong Joyk e, W2 il &

OverflowError, iX HB2{#IENPyLong FromVoidPtr () AIEMME A —NE R void 35
s

AR ] NULL, R PyErr_Occurred () B A4 8.

8.2.2 F/RMHR

Python H i1 /R(E R VR BB 7L . HA Py_False Ml Py_True W/R(E. L, 1IEHH
UM R REAE N T /R ME. H2, THIEATH.
int PyBool_Check (PyObject *0)

MR o ALK PyBool Type MERIAIE(E . HEREUE L BT
PyObject* Py_False

Python [] False X5 . X RIEAET I E. BN ZEHEMEH G T EE R £ —HEH.
PyObject* Py_True

Python [ True X4, ZXRIA AT . ENIZGHEH AT TG R—HH
Py_RETURN_FALSE

MEREGRIE Py_False I, FF2IEMERTIHTTAL
Py_RETURN_TRUE

MEEEGRIE] Py_True Wf, #HESEMERTIHITTAL

PyObject* PyBool_FromLong (long v)
Return value: New reference. T34% v HSEPRME, REl— Py_True Bi# Py_False WG| .

8.2.3 FRHMR

PyFloatObject
XA~ CRAMpyobject W FIAM L Python iF FERR .

PyTypeObject PyFloat_Type
RXRANET CHRAMpyTypeobject U3 Python ¥ mi AU LB . & Python JZTHIFKZEM float
e[ — A5,

int PyFloat_Check (PyObject *p)
IR ERHSHE—PyFloatObject BiFPyFloatobject I TRBMNR M B, AR 2
ST -
=~
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int PyFloat_CheckExact (PyObject *p)
WREMSHR— N PyFloatObject (HARPyFloatobject B TIRBUMR Bl EfH. boRELE
R WIHAT.
PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. TRIEF 5 str EAE—PyFloatObject, KINIHIRFE] NULL,
PyObject* PyFloat_FromDouble (double v)
Return value: New reference. 1jY% v Gl|l@t—/~PyFloatObject X4, KINHTIR ] NULL,
double PyFloat_AsDouble (PyObject *pyfloat)
iR 1] —4~ C double fUFK pyfloat [N %, W pyfloat A j& —-> Python ¥ fi Ji R HE BA
__float__ () J5ik, BLITRIFESCWIAN, #F pyfloar Bt l— MR HL. AR __float_ ()
RE XN ELR 2 index (). MR, M ERRE -1.0, KU KH V245
M PyErr _Occurred () RMerikiR.

T 3.8 MRS AR AT PR __index_ ().

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
Bl —A~ pyfloat W) C double Fox, (HEA H AR .

PyObject* PyFloat_GetInfo (void)
Return value: New reference. & [1]—-> structseq SZ i, 3545 3¢ float NS . fe/IME A KAERY
FE. ERLIMF float . h By — R

double PyFloat_GetMax ()
1R [l i KT R A BRIF s %k DBL_MAX 4y C double .

double PyFloat_GetMin ()
1R 5] 5/ VAT R IH— AR IE V% S8 DBL_MIN “fj C double ,

8.2.4 BHMR

M CAPLE, Python [{5 HO 4 ol IS A [l (9 7R 70 SE B : —>J& i Python R/ 1) Python X4, 53 4)
o — MR E IR B C 250k . APTHOL T s BCL FRIER# .

RREHW C &k

TR R X S S R AV E A SO U R g e 5, #e e “E A 25 HisE. 1t
FILNIE T2 APL

Py_complex
X2 —RF Y. Python 2 MO RINAETR M1 C S5H A 4R34k PRAT RN SR 1) bR B5CAT T X 224 )
SR A