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ONE

L ®HIC

Python 7 7V —>arrur <A &7 = — X (Application Programmer’s Interface, API) 1%,
Python 4 ¥ & 7V RIZIT BHEAZLANATD7 72 ZAFEE C C++ 0 7a <Mt L TnE g,
2D APLIZ#EE C++ »H AU LI CHHTE 2D TTH, f@RRFESRHAITT 7912 Python/C
API 40 6 TWE T, IRAMNICHERZ S —ODHIA S, Python/C API BHIWHNE T, B3
ERBERD HRERES 2 —I)b (eatension module) . F72bH5 Python 4 ¥ &7V X2Hiiks 2 C TEPNL
EY 2 xBTS, WS HWNTT, HIE. KOKHERT? 7Y r—> a3 AT Python ZHKER
(component) & LTHIHFT 2 L WS HNTS; 20727 =y 7id. —INIZIEZT 7Y 7 —2 a3 D Python
DHDIAA (embedding) LWFNE T,

EBRE Y 2 — VORI LD 2 D R T W at 2T, ” F5[#E (cookbook)” A7 7 —FT5 % %
HTEFd, (FE2P2BREZTHILL TNV —Ld WL 2o0dbb T, —H, o7V r—>ar
AD Python OM&HAAIX, Python 23TETHSEWRHEL SITONTE L L=, IKREY 2 —LOIERK
IR B & iR T T,

%< @ API B#1. Python OHEDIAATH 20ILRTH 20 ICElHLSITHIIBFT; WA, Python %
HOIAATVWRIELAEDT V= a i, FRICEEOIREY 2 — L IS 20BN EL ZZ 21T
BTL & 5556, Python ZFEEICT PV r— a VICHDIAATASHNIEREY 2 — L OEEHITFEL
{BoTBLDEFLIWEZLEWET,

1.1 J—70 >V J8%

CPython IZ&®H 2% C a— FEFWTWBEHAIEZ, PEP 7 OF A4 Fo 4 v e BEEICELRITNUL BD FE
Ao ZDHTARITALE, a¥ P YEa— MRRD Python D= 2 VICHEFRELEHAINE T, BHOD
Y= FR=T 4 —DEI 2—LTlE. ZNZ2WVOH Python IZa Y MY B2 — 35205 D TRIFIUI. 20O
BEEWESREIDD $H A,


https://www.python.org/dev/peps/pep-0007
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1.2 4> N—FT 71

Python/C API %5 720 1c 0Bk, BIEL. BB X~ 0 DR TOEREA ¥ 7V — FT512iE. LLFOAT:

#define PY_SSIZE_T_CLEAN
#include <Python.h>

Y —RAa—RICEALET, ZOT2ERT 52, fHlEA v X <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h>, <stdlib.h> % (FIHTE4U) 1 > 2L —FLE T,

AMR: Python &, AT AR KXo TUIMEEANY XOERICHE T2 X5 7) Faty B ERZT-o TS
DT, Python.h ZWVWINDEFHEAY XL D JHENCA V71— F HRIEAEDFHEA

Python.h %A ¥ Z)L— R¥ BHIC, #IC PY_SSIZE_T_CLEAN #EHKT 2 Z e BRI NE T, Zo~vrnm
DFFFNTOVWTIE I DEREMEDIEBE 2B L TLEZE W,

Python.h TEHEXN TS, T—Fhb L 3HATET (Pythonh 254 ¥ 7 l— K LT3 EEHEA v D%,
ANERR = £ 37) wid, BEECFS| Py £721F _Py DM X EF, _Py T E 254HNE Python FEZETHEMER 3
572D DHHTT, JHREY 2 —LOEFIIE o TER D E/ A, BEEERD X Y NITIE TR AOEE XTI
HHEHA

AR: API 02 —Hid, Py ¥ Py TIHHE 2 HHTZERT 32— FEMEMNCEVTIERD F8A, Bhoa—
FaHLAZEELZ B0, f2RD Python D N—Y a Y TRILAFIPEREIN T, 2—FDFEWNW/a—-roD
Rt ZfES < T BATREMDI D D £5

The header files are typically installed with Python. On Unix, these are located in the directo-
ries prefiz/include/pythonversion/ and ezec_prefiz/include/pythonversion/, where prefix and
exec_prefix are defined by the corresponding parameters to Python’s configure script and version is
'%d.%d" % sys.version_info[:2]. On Windows, the headers are installed in prefiz/include, where

prefix is the installation directory specified to the installer.

To include the headers, place both directories (if different) on your compiler’s search path for includes.
Do not place the parent directories on the search path and then use #include <pythonX.Y/Python.h>;
this will break on multi-platform builds since the platform independent headers under prefix include

the platform specific headers from exec_prefix.

C++ users should note that although the API is defined entirely using C, the header files properly
declare the entry points to be extern "C". As a result, there is no need to do anything special to use
the API from C++.

4 F1EIBLBHIC
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1.3 EFa<o0

Python O~y X =7 7 A MIZIFERR < 7 0P WL OPERSINTVET, ZLD~rvld,. 2RI
D 25 (BRI, Py_RETURN_NONE) O WZERDBDHD £3, DBy Ebhrizdstio~rno
BFINHEDANY X—=T7 7 A MITEBINTVET, LU, TITRR/IFNBEINTVWS LIFED ¥ A,

Py_UNREACHABLE ()
Use this when you have a code path that cannot be reached by design. For example, in the
default: clause in a switch statement for which all possible values are covered in case statements.

Use this in places where you might be tempted to put an assert(0) or abort() call.

In release mode, the macro helps the compiler to optimize the code, and avoids a warning about
unreachable code. For example, the macro is implemented with __builtin_unreachable() on

GCC in release mode.

A use for Py_UNREACHABLE() is following a call a function that never returns but that is not
declared _Py_NO_RETURN.

If a code path is very unlikely code but can be reached under exceptional case, this macro must
not be used. For example, under low memory condition or if a system call returns a value out of
the expected range. In this case, it’s better to report the error to the caller. If the error cannot

be reported to caller, Py_FatalError() can be used.
N—a ¥ 3.7 TE.

Py_ABS(x)
x OMOHMEZIR L £,

N—a v 3.3 TEM.

Py_MIN(z, y)
x &y OR/MEZIRL 5,

N—3 g v 3.3 TEM.

Py_MAX(z, )
x &y ORAMEZERLET,

N— g v 3.3 TEM.

Py_STRINGIFY(z)
x % C XFHNEHLE T, Hlx12, Py_STRINGIFY(123) & "123" #KEL 3,

N— g v 3.4 TEM.

Py_MEMBER_SIZE(type, member)
(type) MEARD member DY 4 X% NA FHEATRL 3,

N—3 g v 3.6 TEM.

1.3. Erlz<o0O 5
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Py_CHARMASK (¢)
SIS, 128, 127] H B W [0, 255] DHIPHOEI TR IR D $HA, 2O~ 7 nld {5
BLXF RZFvy AL c BRELET,

Py_GETENV(s)
getenv(s) WK TWVWEFTH a~vryFI74 T -EFEILEHEE (ODFD
Py_IgnoreEnvironmentFlag A%E I N7z E) NULL iR L £9,

Py_UNUSED (arg)
Use this for unused arguments in a function definition to silence compiler warnings. Example: int

func(int a, int Py_UNUSED(b)) { return a; }.
N— g v 3.4 TEM.

Py_DEPRECATED (version)

Use this for deprecated declarations. The macro must be placed before the symbol name.

VN7 i=E7 0 N | G

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

N—gr 3.8 TEHE: MSVC #R— kpvEMmEnE Lz,

PyDoc_STRVAR(name, str)
Creates a variable with name name that can be used in docstrings. If Python is built without

docstrings, the value will be empty.

Use PyDoc_STRVAR for docstrings to support building Python without docstrings, as specified in
PEP 7.

VRN A=E A PN e

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

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

PyDoc_STR(str)

Creates a docstring for the given input string or an empty string if docstrings are disabled.

Use PyDoc_STR in specifying docstrings to support building Python without docstrings, as specified
in PEP 7.

IV N7 i= 570 N | G

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

RDOR=I 1% L)
6 £ 1E RCHIC
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(FiDR— 25 D %)

{NULL, NULL}
};

1.4 T2z k. BELUERAVVH

Python/C API Bd$i3. PyObject* BDO—2L LO5IEE R EZFH x5, Z08UI, FED Python
7Y 27 MERBT 5 AREH (opaque) 2T — XTIAND KA X TF, Python Fifld. £TD Python * 7
Pz MIZIZL ALDRI (B XA, 22— 7HEBl (scope rule), 515 L) TRIMKIZHRNET, 1ZE
AEYRTOD Python A 7Y =27 Mak—7 (heap) RICEIPNET: D/, Pylbject BOF 7 =7 b+
X, HERCE (automatic) ¥ L THEVELIE (static) ¥ LTHES TEEHA, Pylbjectx BDKRA ¥ RE
BOAESTEET, H—0FIINK, BA TP 27 b T BA TV 27 MEXE VR (deallocate) LTl
BHRNDT, BEISEIVEEED PyTypedbject A 72 =27 MZLE T,

2T Python #+ 7Y =2 MZIE (Python BBAIT S &) B (type) L BWA T >+ (reference count) 3%
DET, HBA TV 27 VORIZ, 20TV 27 MR OBEOA TV =7 M (FIZITEE, VA, 32—
PEEBE, Y, Z2OMBEITOWTIE types THALTVWET) ZELE T, K<ALATVAEIZDON
TiE. FASZOBFHELT, 2437227 FBZOHHE S pFARLNET; fil 21X, PyList_Check(a)
i, a TRENZATI =7 b Python VA MDD X (02D ZIZRY) BEEHZIERL EF,

1.4.1 BlRAhY >V &

The reference count is important because today’s computers have a finite (and often severely limited)
memory size; it counts how many different places there are that have a strong reference to an object.
Such a place could be another object, or a global (or static) C variable, or a local variable in some C
function. When the last strong reference to an object is released (i.e. its reference count becomes zero),
the object is deallocated. If it contains references to other objects, those references are released. Those
other objects may be deallocated in turn, if there are no more references to them, and so on. (There’s

an obvious problem with objects that reference each other here; for now, the solution is "don’t do that.”)

Reference counts are always manipulated explicitly. The normal way is to use the macro Py_INCREF() to
take a new reference to an object (i.e. increment its reference count by one), and Py_DECREF () to release
that reference (i.e. decrement the reference count by one). The Py DECREF() macro is considerably
more complex than the incref one, since it must check whether the reference count becomes zero and
then cause the object’s deallocator to be called. The deallocator is a function pointer contained in the
object’s type structure. The type-specific deallocator takes care of releasing references for other objects
contained in the object if this is a compound object type, such as a list, as well as performing any
additional finalization that’s needed. There’s no chance that the reference count can overflow; at least as
many bits are used to hold the reference count as there are distinct memory locations in virtual memory
(assuming sizeof (Py_ssize_t) >= sizeof(voidx)). Thus, the reference count increment is a simple

operation.

It is not necessary to hold a strong reference (i.e. increment the reference count) for every local variable

14, #7207 BELUEBRAYVH 7
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that contains a pointer to an object. In theory, the object’s reference count goes up by one when the
variable is made to point to it and it goes down by one when the variable goes out of scope. However,
these two cancel each other out, so at the end the reference count hasn’t changed. The only real reason to
use the reference count is to prevent the object from being deallocated as long as our variable is pointing
to it. If we know that there is at least one other reference to the object that lives at least as long as our
variable, there is no need to take a new strong reference (i.e. increment the reference count) temporarily.
An important situation where this arises is in objects that are passed as arguments to C functions in
an extension module that are called from Python; the call mechanism guarantees to hold a reference to

every argument for the duration of the call.

However, a common pitfall is to extract an object from a list and hold on to it for a while without taking
a new reference. Some other operation might conceivably remove the object from the list, releasing that
reference, and possibly deallocating it. The real danger is that innocent-looking operations may invoke
arbitrary Python code which could do this; there is a code path which allows control to flow back to the

user from a Py_DECREF (), so almost any operation is potentially dangerous.

A safe approach is to always use the generic operations (functions whose name begins with PyObject_,
PyNumber_, PySequence_ or PyMapping_). These operations always create a new strong reference (i.e.
increment the reference count) of the object they return. This leaves the caller with the responsibility

to call Py_DECREF () when they are done with the result; this soon becomes second nature.

BRAT Y ~OFH

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 releasing it by calling Py_DECREF () or
Py_XDECREF () 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.

W, HEEBFOHLT, 547927 bADOSREZILOH XN 2 BEEICE TEIE. Zo0rReM:: BE
BBA T2 bADBRE BHED (steal) FAEL. ZHITRVWEESDHD £, BRZEL ik, B
WKBBEELEL X2, BROMEENZOBEICR - IHE L. BBOMNIH LITICZFE#EN2ZL R 3
YWVWH T,

SMERAWMBBERIIIFILAEDD ERA; HINA LTELLHMSENT WS DX, PyList_SetItem() ¥
PyTuple_SetItem() T, TAHEI—r YR ANDEHRIINT 22 BAWMD £F (LAH L, HEOA
BHEDRXTNANRY X FDBIRIIBAMD FEA), THoDBEIE. VA MRX TV DOHICHZIERE i
ATV 27 P ANTOWKBEOEENLREZ 2 LT 354012, ZR2BAMS X5 &S TV
35 B2, (1, 2, "three") WO X TAZAERT 23— FEUTOLS R EF (& hHR2THSLHE
DZLIFENTBEET,; bob IWEXHEERTRLETD):

8 F1EIBLBHIC
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PyObject *t;

t = PyTuple_New(3);

PyTuple_SetItem(t, O, PyLong_FromLong(iL));
PyTuple_SetItem(t, 1, PyLong_FromLong(2L));
PyTuple_SetItem(t, 2, PyUnicode_FromString('"three"));

Z ZTC. PyLong_FromLong () \3H LWBIEZIR L, FIC PyTuple_SetItem() ICHWENFE T, MK X
NBIZ0A 7927 bEFNHLZWEEE. SRECEKZEOHIRIC, Py_INCREF() ZFALTD
5 —DDBMMEEIFL T E W,

BRAI, PyTuple_SetItem() EX TNVICHEZ Y VT 57200 BE—D FIETT; X TVIEETRERT —
XTI DT, PySequence_SetItem() X PyObject_SetItem() %{f5 & LOBWEIIERINTLEVET,
HOTRILDMEEANTNL DB D4 S, PyTuple_SetItem() 72 LR EH Ao

AL <. UAMIEEANTNL 2— R PyList_New() ¥ PyList_SetItem() TEIIE T,

UL LUEBRICE. RIARPYRMEERL TEZ ANZRICE, LRI RAERKIZFEACHFVERA,
FOWNHAED D 28, Py_BuildValue() BB D, FLALYDEBERF TV 27 v o274 —< v b XTI
format string DIEEICESVWT C DE2LERTEES, fIRE. LoZ@Eoa—-F7ay Z7id UToO
ESBEMZSNET (27 —F = v 2 ICOBELTVET):

PyObject *tuple, *list;

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

It is much more common to use PyObject_SetItem() and friends with items whose references you are
only borrowing, like arguments that were passed in to the function you are writing. In that case, their
behaviour regarding references is much saner, since you don’t have to take a new reference just so you
can give that reference away (have it be stolen”). For example, this function sets all items of a list

(actually, any mutable sequence) to a given item:

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;

(RDOR=I1%i <)

14, #7200 BEIUVEBRAIVH 9
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(FiDR— 25 D %)

Py_DECREF (index) ;
}

return 0;

BBORYEDOEE I, KIEDLERD T, 3L ACOBBUIOWTIE, SREZEL T 2SI
TREMIED S ZEHRV—HT, 247V =7 MR 250EET X5 4% OB, SRICH
TRHEMEHCHELANCS X $3, HHEEETT: 2L0BE. BBDERTA TV 27 MEZOHT (on
the fly) ZERE N 2720, HUH LAIDE 2 SIIEREINIA TD 27 Mt 23— DSk 2505 T
3o WMo T, PyObject_GetItem() X PySequence_GetItem() DX ST, A7 ¥ =7 MIHT 2% K
FTHHOBEKIZ, BITHRZRE2ERLET (WO LU ZROMAEEICRD £7),

HELZOIZ, BEEPRTZSROMEELE TS0 500, COBMERIETIrZ 0 X5, CHRETZZ
ETY — BRMECH LR 8D BRI LTELLA 7Y 27 o) X COMEICIEEFRSD %
BA! - T, PyList_GetTtem() Z{fio TV R MNOBEZERBLHEEICIE. SROMEF IR FEA
— D, FACERZFELCY R D> 5 PySequence_GetItem() (MHFTH ZOBITELFEUIIEEZLE D ET)
ZESTHDHT . BINLATI 27 MITWHT 222/ ET,

IR, BB 542 ) A MIH L THREROAF 2 AT 22D X5 L THEIT 202 RLHT
9 —D0I PyList_GetItem() o> TWT, &5 —DI PySequence_GetItem() Z{HoTWVWET,

long

sum_list(PyObject *1list)

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

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

ROR—D12H <)

10 F1EIBLBHIC
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(FiDR— 25 D %)

PyObject *item;
n = PySequence_Length(sequence);
if (n < 0)
return -1; /* Has no length */
for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)
return -1; /* Not a sequence, or other failure */
if (PyLong_Check(item)) {
value = PyLong_AsLong(item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;

total += value;

}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}
return total;
}
1.42 &

f1ic d Python/C API WBWTEEREH 2FHOT—XEP WL O20HD £7; 1T AL int, long,
double, BL U charx ¥ \Woiz, i3 C OF—RBUTT, £/, EY 2 — L TRALTWAEKESIZET
BBICHWONZEINR T =T, FilwAT7 =27 MBI 27 —&EMEEEAR LD, HEHOEE
IR L 72D T 237D IlBERT W ofoTVET, ZN6DRIZO VTR, ZORZM5 B & I
AL TWwZ%7,

type Py_ssize_t
Part of the Stable ABI. A signed integral type such that sizeof(Py_ssize_t) ==
sizeof (size_t). C99 doesn’t define such a thing directly (size_t is an unsigned integral type).

See PEP 353 for details. PY_SSIZE_T_MAX is the largest positive value of type Py_ssize_t.

1.5 FIs

Python v 27 o<, FEDT 7 BB EL L 720 LA 2Rk BEEZH D $EA; WH L5
TBIANE. WBROEH LHEL ZOEMTHLAL twoZBEIZ, by FLXLvDf &2 7) XEETH
BB LES, A VX TVXEE, AXy 7 bL—ANy 7 GbB TN Z - IZwEL 5

LZAM, CIurIvoga. L7 —F v ZIXEICHTRNTORIER D £ A, Python/C API 04
TOREIE, BIO F ¥ 2 X > THHIECHAD R VIR D IS 2 3TT 2 RTREMEDH D £ 3, —MRIVIREEL L
T. D220 T —IEBT 2 &, BBUIAIN 2FE L T, BENICB T 2 ZROMEMHEZ 2T
#F L, =7 —1{H (error indicator) ZIRLET, FFaX LV PZEINTRVIEES IO —(HIBEBROR
1.5. fI4A 11
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DIEDOTNC K 5T, NULL % -1 DEBELHRICRD T, W OO TIE 7 - VETEH /xR, Hidx
F—%mL %7, EODTHOHOBEBTIIAMR LS —HBIELIRI R 57D, HDVEVWREDEZELRD
32D T. PyErr_Occurred() THRINICZ S =T A M2 TH5MERH D £35, o DHSMIEICIHRN
R axXy M kg,

BIAMRE DIRBENE R (exception state) 1. AL v NHEMICHE XN 72FL & (per-thread storage) M THEH
SNFET (ZOREHEBIZ, ALy FREDLRWT TV r—ya TR — NV REREREFTCTT),
—ODALy FREZODREBOES S FINSFREEL D, FERELTVARVS, 2D %3, B
PyErr_Occurred() Zffi5> &, ZOKREBEHANSNET: ZOBEBUIAISNIFE LRI ZfIAE A+ 7
Yz M 2EMASMI (borrowed reference) ZiE L. £ 5 TRWE 21213 NULL 2R L %3, fiISHREE
ZRET BRI Z K HD T PyErr_SetString() 3d o b XLHSNAT VS (A, o dILHME
DRV BINERRET 572D DMEET., PyErr_Clear ) FBIFVREEEHRZHE L E 2 BBTI,

SERRFISVIREFRIZ. 3 204 7Y 27 b fIAOEL FINDME, ZLTRL—2Nv 27 oKD ET
(EDAT7Y =27 bd NULL ZHUDFET), Zh6DIFHIX, Python @ sys.exc_info() DFER & [F UE
ZRBHET; idWwR, C & Python OFIFHRERHIZELFE L TED D $HA: Python BT 561444 7
¥z 7 Ma. Python @ try ... except X THRITMHE LA 7Y =2 b 2RT—7. C LRILVDOBISHREENE
WHBTEHET 2 DI, EXNBIIERZ sys.exc_info() ZDMICHERET 2 X SHUDEFS 5 Python DA
FA—=FAYETVEDRAL N —=TZEET 2 T, NP EBOMTZIFELSNTWBREZITTT,

Python 1.5 5%, Python THh N /za— FhSHSMRERRICY 72X F 25 LT #ESATH
TAL vy REe—T7 KA sys.exc_info() KHR->TWADTHEREL T XV, ZOBEIX Python 2 —
FOFTENTVE AL v FIZBII 2 HIKEBHEREZEL T, £/, ZhsofisREERICNT 27 7 +¢
ZAFBUE, W7 L S ERDT (semantics) BEE XN, H 2BBHFIS 2HTE T 2 . ZOBBEFEITLTYL
ALy FOFBMREERZRFEL T, O LAIOBISREBHERZ MR T2 X5k L, ZOEHEIC
XoT, BEZIICAZBBIBER > T btz EEEZT Tl SIS, fSLEEa—F
TELBETOWEAZEIMELTVWETS:; £/ FL—XNY ZHDRAX Y 7 7L —ATERINTNE AT
V7 AL UIETRELCHGEZKSZTVWZDZKR LTVWET,

—RZFEHEE LT, D28 R OBBENOCH LT o 2DFEZ2 S8 5 & &, IO LA BEEHIS
ZEHLTOROVHAFARL LS TIAR ST, B LEH L TVRUR 2 OBISMREEEHIEFE O LENCE X 72
I D A, WOHLITOBBIIA 7Y =7 VBROMEME TN THEL, =7 —HBIEZERE 2T
B ERADN, RPN EZRET 2LEZX BODFHA - TARI 2 TIUE, o FREHEINZEND
Df e EHEEZLTLENY, =57 —DFERZDS DI T 2EERBEREZRS ZLIZRD 5,

Bst e L THETHNE. ED sum_sequence() T/RLTWVWET, BARICH, ZOHITIE=I —%2HMH L%
BRI S BIREHET 2BV D D ¥ A, LITOBEBOHITIX, =7 —I12MNT 2BRBRITOVTRLTWVE
T, £9. ¥5 LT Python TELDPFELBVHLTD 5572912, Fffits Python 2 — FERLET:

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

s sa— Rz C TREICENEDLDOTT:

12 F1EIBLBHIC
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int
incr_item(PyObject *dict, PyObject xkey)
{
/* 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(OL) ;
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, O for success */

At ZOHE C T goto XEMES BEIDDHEZFTRLTVWETR! ZofTix, FEDHsE LT 2
72®IZ PyErr_EzceptionMatches() B XN PyErr_Clear() ZE¥ 5502 RLTWVWET, £k, FiGHE
ERoTWSSIRT, flHA NULL 272208 LB WD DEIE TS 72HIC Py_XDECREF() % ¥ 55 bR
LTVWET (BBHAIC X 0 Tng 22 iFER L TL ZX W, Py_DECREF() & NULL B bT &
277v2al¥d), ELLEESE 2701 Az OZRe RIS 570 DA% NULL THIHHL
TEIEHEETT; [, HOATDORDEZERT 2FICIIMEL -1 (R THHHLL THWT, &%
ORFMEUHLETS FL Vo 2EAICDA 0 () ICRELET,

1.5. % 13
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1.6 Python DiE&HAH

Python £ ¥ & 7V ZDEDAAZITI N (WDIRILREY 2 — L OFZFORR) AU T &I UE7%
LIRVEE R AR ZE, Python 4 ¥ & 7V Z OFIFALILIE (initialization). & L TEHZ 5 < IFH T 0L
(finalization) T3, A Y X TV XDIFL AL DHEREIR. 4 VX7V ZOEEHERLIEZ FE A

BRI AR 21T 5 BIEIE Py_Initialize() T3, ZOBKIIT— FEADEY 2 — A0 5257 —
TNEER L, LHEE S EY 2—) b builtins, __main__, BEXL sys ZERLET, T/ TV 2K
FRR (sys.path) OFIEHLBITVE T,

) =

Py _Initialize() OHTIZ. 7 ZZ VUV T+ AD5IE Y A M (script argument list, sys.argy O Z ¥)
EHRELEEA. ZOEEDPHRICEITEIN S Python a— FHTHEKR S, Py Initialize() DET
PySys_SetArgvEx(argc, argv, updatepath) ZWFFOH UTHI/RIICERE LR TFHUIR D FH A

FEAEDT AT AT (FHT Unix & Windows &, Fll2SHTHLICERRZDIELETHY), Py_Initialize()
FHEHED Python 4 ¥ &2 7V X EZTIRAK DG T 2#HERRICE SO WT, Python D74 75 U H
Python 4 ¥ & 7V REFHRADL S DM ASRZATROD 2 L WIIRED TICEY 2 — VRBAREFHEAL Z
T, LD IOMETIE, Yolavwy FRE SR (BREZR PATH) RIicR D% o7 python &\ 5 %
DEFTT7 7 ANDEINTVEZT 4 L7 PUVDET 4 L7 MU 25 DOMHENT, 1ib/pythonX. Y &\ 5 KD
TALZ MU ERLETD,

il 21X, Python FEITH23 /usr/local/bin/python TROM -7 F 3 &, Py Initialize() &7 47
Z UM /usr/local/lib/pythonX.Y KXH 2D EREL 3, (EBRICIE. ZDRIE 7 74—y T
@mm&y®547fUﬁ%T%%DIwmmﬁWMHLKﬁbﬁm»@bﬂiﬁ)l—ﬁdPWMMME

RETHZLTIOEEREA —NF 4 KL/ D, PYTHONPATH 2% E L TEMD T 4 L2 + ) 2 fEHEE
Y a— URRARADHNTHA LD TEET,

WDABEITD 7 TV —> a v Tl Py_Initialize() ZFFUH T Bl Py_SetProgramName(file)
ZHOHST T, LEEOBMREBRETEES, COMDRALT SV —2a Yy TORERKARL LT
PYTHONHOME TH—NF 4 R TE, FHEDEY 2 — LB SR DOFNCIZLAT & LT PYTHONPATH 23%H A X
NBZOTHEBLTLEI WV, 77V 75 =2 aryTEY 2 LRRAREZER2CHELZVDR 6, AR
Py_GetPath(), Py_GetPrefiz (), Py_GetEzecPrefiz(), 3 XU Py_GetProgramFullPath() DFEEEx{E
BLUARITERD FRA (2 BI1E42T Modules/getpath.c TERINTWVET),

72 %12, Python Z#EHLETOREIZD L LW e B E5, fIRIE H27 7V —2ary TRETZR
W5 DB L (start over) X¥ 3 (Py_Initialize() &b 5 —EMUEHIEZ) K5I Lwhd L E
YA, HBWE, 77V r— a P Python & —HEWK X T, Python 2SR L 7= X £ ) BERX B2\
b LNFERA, Py FinalizeEx() 252 25 L2 EEHRTE 3, F/2, B Py _IsInitialized()
3. Python BIEAIILIEADREICH 25 EICEZRLE T, ZO5DBBICTOVTOE 574 5 1HHI.
BOTETHAL £3, Py_FinalizeEz() 7 Python 4 ¥ X 7Y RIZHMRENLLTDOXEY & BT B30T
TIRBV ZCIHERELTLEE W, fIZIE IHOREY 2 — MK o THRS WX TV, BEDOL Z5#
BT 2ENTEERA,
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1.7 NNy JhREJL K (Debugging Builds)

AVERTYREIIREY 2= VIR L TOEMF 2 v 72T 572000 L D00~ 27 B2 H#IZ LT Python
ZELRTHIEDNTEET, TNHDF v 7k, ETRICRER: —N—~vy FEEUZEHALD D %
o BDT, T74NFTREEMMTINTVERA,

Python 7Ny ZhRE L FOLTORED Y X b3, Python ¥ — REAf (source distribution) DH D Misc/
SpecialBuilds.txt CH D EF, BEAITV VDML —R, XEVT7RT—XDTN T, L VR TYED
A4 IN—=TDERLRVT0T 74 ) Y IHRHAETT, DAL EL FIZOVWTOAE, ZOHIDED
DE T THAL 5,

4 Y &RFY X% Py DEBUG ¥~ Z7 B2 EMILTary 4 L33k, —lNIC Ay ZELREwbiLS
Python 3T % ¥ 3, Unix Ti&. ./configure 2% ¥ FiZ --with-pydebug %3BfIF % Z & T. Py_DEBUG
PECRD £F, ZOHE. BEEMIC Python A TlX7% W™ _DEBUG dH#CZ D £, Unix EIL KT,
Py_DEBUG 23EXNRIGE. 2V 84 7 ORE{LBESNICE D 55

In addition to the reference count debugging described below, extra checks are performed, see Python
Debug Build.

Py_TRACE_REFS ZHE3 5. B ML —X2VEMITIKD £F (configure --with-trace-refs 73
Y EZBHRLTLIEIWV), &TD Pylbject DD 74— REBMT ST, #FHFOLF T =7+
DR —HE#AG Y X FOEHINE T, ETOHD HT (allocation) 23 F L—XEhE T, KTHIZ, 2TD
BoTWbdA 7Tl PRRREINET, A VXTI T 4 TE=—FTIE A VX TV RIZKEIXDFEITD
KICRRSNET, )

X O LWIFERICDOWTIE. Python @Y — A (source distribution) ®H D Misc/SpecialBuilds.txt
EBIL T E N,

1.7. FNyJRREILE (Debugging Builds) 15






TWO

C APl & EMN

Python @ C API 1%, Backwards Compatibility Policy, PEP 387 iIZ & » TR#EIhTWE T, C API &
RAF—V VR REBFBINETH (BIZIF 3.9 205 3.10 N), FLAYOETILZY —RAE#}THYH, &
FIEH LW API ZBMNS 27200 T3, BEFD API 2ZHE L7 D, API ZHIFRL 7D 32 D3, FEHELEHIR
D% GALMEZEBIET 255DATT,

CPython @ Application Binary Interface(ABI) i&. ~A >+ —V U —XETHAB K OERFEEESH D £
T (PR AETaAY I VENRGE, UTO T3V b7 x—LTERINER 22R), 207D,
Python 3.10.0 Flica v 84 rahiza—Fid 3.10.8 TEIEL., ZOHHEMTI D, 3.9.x & 3.10.x TIX
MAEIZAYRANT ZREDRDD $F,

_Py_InternalState DX HIX7 Y X —ZAAT7HRNTOL BDIE. Ny F VI —ATHFTHERIEEXN LA
B H BS54 RX—F API TF,

2.1 &% ABI (Stable Appliction Binary Interface)

Python 3.2 Tl&. Python ® C API %7+t v b TH3 Limited API D EAXINF L7z, Limited API @
AR 2I0EEEEIX. —Ear il RO NN—Y 3 > D Python TEWEXE2 Z eI TEE
F, Limited API ONEIZ listed below T,

ZHNETREIC T 572012, Python & Stable ABI 1t L TW¥E 3, ZHid. Python 3.x D N— a3 VT
HEHEEZEHREOS Y RLVDES TS, Stable ABI 1213, Limited API TRZINTWE Y Y FRALITTHRL,
Limited API O WA— a Y23 R— M 53010 BRERR Y, o R EFNTVWET,

(fHEIC T 272, TOFF a2 x>y b TlE HEIEKEE 12OV THFHLTWE 32, Limited APT & Stable ABI
iE. API OFRTOfER, 722 21X Python OfHAABIZH LU THU LS5 ICEHEL £7)

Py_LIMITED_API
ZD~xZ7 8% Python.h 4 7)1 — F¥ BHNIERT S Z & T, Limited APl OAZEHT L &
3R L., Limited API N"—Y a V2 BRI 3 A TEE T,

Py_LIMITED_API % PY_VERSION HEX DY UL TEF L. fLRMKEED Y R — 3% Python DFAK
N=Va G L ET, ZDIRMEREIX. IBEINZANA—2 3 VREDTXTD Python 3 VY —2R
THaYRSRAAEFTIKEEL, Z2ONN— a v FTIZEA XN/ Limited API 2HH T2 BT
7,

17
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PY_VERSION_HEX ¥ 7 uZ B S5 O TIIR <. KD Python DN=JaryTary s L13st %
DREMDTDIT, HND< A4 F— "= 3 ¥ (B2, Python 3.10 72 5 0x030A0000 ) ZN— K
a— F Lij_o

%7z, Py_LIMITED_API % 3 ICEHRT DI M TEFF, ZHud 0x03020000 (Python 3.2, Limited
API PEAZININ=Yay) LRI XS ICEIEL T,

Windows Tld. Stable ABI % {35 2 #LiRMAEIX. python39.d1l D XS N—Ya YEEDF A4 775 1Y T
1372 <\ python3.d11 I LTV ¥ 732 MENH D £7,

W DO2DT Ty b7 4 — LTl Python & abi3 X 7 TN SNIHEEITA TF7V 7 7 A VB L Tk
HiAABE S (B mymodule.abild.so)o ZD &K S RINKREY 2 — LR Stable ABIIZHE LTV 2L 5 2
FrvZINERA, I—F— (LB ZDARY Fr—Y Y7V —)L) &, 72¥ 21 3.10+ Limited API TE L
FERNIREY 2 — I, ZRLLTFDAN— 3 > ® Python IZ4 Y A b — L REWI L 2HERT 2 0HEH
HH¥T,

Stable ABI IC&EN 2 TXRTOBABIE, v70e LTI THRL, Python DHEBFEZ A4 77 1) 0fE# Yy LT
FIELET, 207D, CTV oty b 2HALRVEEBrOMHT 2 TEET,

2.1.1 API =T eNT #—I > ZADHIR

Limited APT ® HfEiZ. 7/ C API TRIBER TR TDOZ L #ERT 22 2 TTH. BZ 5 HEELo#l#yas
HHFEI,

Bl 21X, PyList_GetItem() IFIFARIEET A, £ D “unsafe” ~Z7 v DEM PyList_GET ITEM() \IF|F
TEFERA, 2O<2Z0lF, VAMATV 227 bOAN—Y a VEFOFEREOHMIIRET 2N TE S
O, IDEHICUETE e BN TEET,

Py_LIMITED_API ZEE L2V, W 20D C API BN A > 74 bkah/zh, v~/ nil@E b7
DL%F, Py_LIMITED_API #EHKT 2L, ZDA ¥ 74 UMD, Python O F — X el X
NTHLE LIEEHNFIREICIR D 92, MHREVME T 3 2 A[REMEDL D D £ 5,

Py_LIMITED_API OEFE%H < Z ¥ T, Limited API JEiRE N—Y 2 YEHD ABl Ta Yy (AL T35 2 2H
AJRETS, LD, ZD Python DNN—=Y a3 VTR T 4 —< YV A%ZFALIEEIeNTEETH, B
BHIR X % F, Py_LIMITED_API Ta Y XA LF 3L, N— 3 VITRIE LR WIERIEEEDFIH T = 25
&, BlzE, KA Python A=Y a > DLV Y —RIHELEIRREY 2 — VR EAT2 2N TES XS
&b E9,

2.1.2 HIRfTE API DEFER

Py_LIMITED_API Ta > %4 /L5 % Z ¥ X, Limited API % Stable ABI IC#lL /22— FTH 5 Z L &5
BRAET 2D TERVI ICHER L TL X W, Py_LIMITED_API XERSL T ZE I AN—LTOE T,
APL KRR I 2~ T4 2 AD XS RMOFED EEZATVE T,

Py_LIMITED_API 23BAIF72 WIIRED 1 D&, Python @ T N— a > TR 25 [$0E FoBER MU H S
22 T3, BIZIE, BRI NULL 22728 %E X CAEL & 5, Python 3.9 TlX NULL &7 7 4L b
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DZEENZEIR L £ 323, Python 3.8 T Z D51 BIIEREMFH I A, NULL o h eI LI v a L
3, FEREDSIEIE. BEERD T 4 — L FICH L THHEREL £ 3,

b5 —ODMEIX, —FOWIEKRT 4+ —L KA Limited API O—8TH 31222 53, Py_LIMITED_API
HERSI N FWBEIERRICR o TWRWI 2T,

NSO S, FABIREREY 2 =AY R—-1+52 §RTD v 1 F—7% Python N—Y a3 > TT R
FE228, ZLTTENE BHEWVD AV a > TEALRTAI 2L T3,

7, T2 IRTO API O FFa X ¥ 2R L. ZHDHIRIVIC Limited API O—#TH 20 5
MPEFvITBHIEBEOLET, Py_LIMITED_API SEHRIN TV TH, FMWAREET (H 2 W0iEN
ZYLTERET) W ODTI74RX—MEENAFHINDZENHD T,

Python 3.8 T Py_LIMITED_API 2> XA LF 52, ZDIIREY 2 — /L& Python 3.12 THEIfEL F 525,
3L D Python 3.12 T AVNAIL TEZLIWERSZWVWI LICHERLTL ZX W, R, Limited API @
—&BiZ. Stable ABI &€ L TWAR D, JEHERETHIBRE N 20 LA

22 7539 b7 4—LTERINER

ABI OZEMZ Python 72 TH L, HHT2a 34 5, BLLDIA TS5V, av XL 5DF T ay
WHMIELE T, WEL ABI OHNTIE, ZHLH0FMD 77y b7 —2o) RERLE T, @HE. OS
O uty b D7 —F T 7 F X IHKIFELE T,

HEDTTy b7+ — 45 EDTRTO Python N— a U EEMR ABL ZBHE LR WHETE L RERTW
% 2t ZRAET 2 Did. Python OERERMEDEMETT, ZHiI python.org RZ L DY — Fo%—F 4 —
DB 5D Windows £ macOS DV V —XDHETT,

2.3 [REHR APl DA

BifE. Limited APTICWEM T OHESEENTVWET:
e PyAIter_Check()
e PyArg_Parse()
e PyArg_ParseTuple()
e PyArg_ParseTupleAndKeywords ()
e PyArg_UnpackTuple()
o PyArg_VaParse()
o PyArg_VaParseTupleAndKeywords ()
e Pydrg_ValidateKeywordArguments ()

e PyBaseObject_Type

22. T3V LT A—LTEBINER 19
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e PyBool_FromLong ()

e PyBool_Type

e PyByteArrayIter_Type
e PyByteArray_AsString()
o PyByteArray_Concat ()

e PyByteArray_From0Object ()

e PyByteArray_FromStringAndSize ()

o PyByteArray_Resize()

o PyByteArray_Size()

e PyByteArray_Type

e PyBytesIter_Type

e PyBytes_AsString()

e PyBytes_AsStringAndSize()
e PyBytes_Concat ()

e PyBytes_ConcatAndDel ()
e PyBytes_DecodeEscape()
e PyBytes_FromFormat ()

e PyBytes_FromFormatV()

e PyBytes_FromObject ()

e PyBytes_FromString ()

e PyBytes_FromStringAndSize ()
o PyBytes_Repr()

o PyBytes_Size()

e PyBytes_Type

e PyCFunction

e PyCFunctionlWithKeywords
e PyCFunction_Call()

e PyCFunction_GetFlags()

e PyCFunction_GetFunction()

20
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PyCFunction_GetSelf ()
PyCFunction_New()
PyCFunction_NewEx ()
PyCFunction_Type
PyCMethod_New ()
PyCallIter_New()
PyCallIter_Type
PyCallable_Check()
PyCapsule_Destructor
PyCapsule_GetContext ()
PyCapsule_GetDestructor()
PyCapsule_GetName ()
PyCapsule_GetPointer()
PyCapsule_Import()
PyCapsule_IsValid()
PyCapsule_New()
PyCapsule_SetContext ()
PyCapsule_SetDestructor()
PyCapsule_SetName ()
PyCapsule_SetPointer()
PyCapsule_Type
PyClassMethodDescr_Type
PyCodec_BackslashReplaceErrors ()
PyCodec_Decode ()
PyCodec_Decoder ()
PyCodec_Encode()
PyCodec_Encoder()
PyCodec_IgnoreErrors()

PyCodec_IncrementalDecoder()

2.3.

PREM APl DAE
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PyCodec_IncrementalEncoder ()

PyCodec_KnownEncoding ()

PyCodec_LookupError()

PyCodec_NameReplaceErrors ()

PyCodec_Register()

PyCodec_RegisterError()
PyCodec_ReplaceErrors ()
PyCodec_StreamReader ()
PyCodec_StreamiWriter()
PyCodec_StrictErrors ()

PyCodec_Unregister()

PyCodec_XMLCharRefReplaceErrors ()

PyComplex_FromDoubles ()
PyComplex_ImagAsDouble()
PyComplex_RealAsDouble()
PyComplex_Type
PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()
PyDescr_NewMethod ()
PyDictItems_Type
PyDictIterItem_Type
PyDictIterKey_Type
PyDictIterValue_Type
PyDictKeys_Type
PyDictProzy_New()
PyDictProxy_Type
PyDictRevIterItem_Type

PyDictRevIterKey_Type

22
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PyDictRevIterValue_Type
PyDictValues_Type
PyDict_Clear()
PyDict_Contains ()
PyDict_Copy ()
PyDict_DelItem()
PyDict_DelItemString()
PyDict_GetItem()
PyDict_GetItemString ()
PyDict_GetItemWithError()
PyDict_Items()
PyDict_Keys ()
PyDict_Merge()
PyDict_MergeFromSeq2()
PyDict_New()
PyDict_Next ()
PyDict_SetItem()
PyDict_SetItemString()
PyDict_Size()
PyDict_Type
PyDict_Update()
PyDict_Values ()
PyEllipsis_Type
PyEnum_Type
PyErr_BadArgument ()
PyErr_BadInternalCall ()
PyErr_CheckSignals ()
PyErr_Clear()

PyErr_Display()

2.3.

PREM APl DAE
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PyErr_EzceptionMatches ()
PyErr_Fetch()

PyErr_Format ()
PyErr_FormatV()
PyErr_GetExcInfo ()
PyErr_GivenEzceptionMatches ()
PyErr_NewExzception ()
PyErr_NewEzceptionWithDoc ()
PyErr_NoMemory ()
PyErr_NormalizeException ()
PyErr_Occurred()
PyErr_Print ()
PyErr_PrintEz()
PyErr_ProgramText ()
PyErr_ResourceWarning ()
PyErr_Restore()

PyErr_SetExcFromWindowsErr ()

PyErr_SetExcFromiWindowsErriithFilename ()
PyErr_SetEzcFromWindowsErriWithFilenameObject ()

PyErr_SetErcFromWindowsErriithEFilename0bjects ()

PyErr_SetExcInfo ()

PyErr_SetFromErrno ()

PyErr_SetFromErrnoWithFilename ()
PyErr_SetFromErrnoWithFilenameObject ()

PyErr_SetFromErrnoWithFilenameObjects ()

PyErr_SetFromWindowsErr ()

PyErr_SetFromWindowsErriithFilename ()

PyErr_SetImportError()

PyErr_SetImportErrorSubclass ()
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PyErr_SetInterrupt ()
PyErr_SetInterruptExz()
PyErr_SetNone ()
PyErr_SetObject ()
PyErr_SetString ()
PyErr_SyntazLocation()
PyErr_SyntazLocationEz ()
PyErr_WarnEz ()
PyErr_WarnEzplicit ()
PyErr_WarnFormat ()
PyErr_WriteUnraisable()
PyEval_AcquireLock()
PyEval_AcquireThread()
PyEval_CallFunction()
PyEval_CallMethod()
PyEval_CallObjectWithKeywords ()
PyEval_EvalCode()
PyEval_EvalCodeEx ()
PyEval_EvalFrame ()
PyEval_EvalFrameEz ()
PyEval_GetBuiltins ()
PyEval_GetFrame ()
PyEval_GetFuncDesc ()
PyEval_GetFuncName ()
PyEval_GetGlobals()
PyEval_GetLocals ()
PyEval_InttThreads ()
PyEval_ReleaseLock()

PyEval_ReleaseThread ()

2.3.
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PyEval_RestoreThread()
PyEval_SaveThread ()
PyEval_ThreadsInitialized()
PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BaseException
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError
PyExc_BytesWarning
PyExc_ChildProcessError
PyExc_ConnectionAbortedError
PyExc_ConnectionError
PyExc_ConnectionRefusedError
PyExc_ConnectionResetError
PyExc_DeprecationWarning
PyExc_EOFError
PyExc_EncodingWarning
PyExc_EnvironmentError
PyExc_Exception
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_FutureWarning
PyExc_GeneratorExit
PyExc_IOError
PyExc_ImportError

PyExc_ImportWarning
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PyExc_IndentationError
PyExc_IndexError
PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_0SError
PyExc_0OverflowError
PyExc_PendingDeprecationWarning
PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferenceError
PyExc_ResourceWarning
PyExc_RuntimeError
PyExc_RuntimeWarning
PyExc_StopAsyncIteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SyntaxWarning
PyExc_SystemError
PyExc_SystemExit

PyExc_TabError

2.3.
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PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError
PyExc_UnicodeTranslateError
PyExc_UnicodeWarning
PyExc_UserWarning
PyExc_ValueError
PyExc_Warning
PyExc_WindowsError
PyExc_ZeroDivisionError
PyExceptionClass_Name ()
PyEzception_GetCause()
PyExzception_GetContext ()
PyEzception_GetTraceback()
PyEzception_SetCause()
PyExzception_SetContext ()
PyEzception_SetTraceback()
PyFile_FromFd()
PyFile_GetLine()
PyFile_WriteObject ()
PyFile_WriteString ()
PyFilter_Type
PyFloat_AsDouble()
PyFloat_FromDouble ()
PyFloat_FromString ()

PyFloat_GetInfo()
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PyFloat_GetMaz ()

PyFloat_GetMin ()

PyFloat_Type

PyFrameObject

PyFrame_GetCode ()
PyFrame_GetLineNumber ()
PyFrozenSet_New()
PyFrozenSet_Type

PyGC_Collect ()

PyGC_Disable()

PyGC_Enable()

PyGC_IsEnabled()
PyGILState_Ensure()
PyGILState_GetThisThreadState()
PyGILState_Release()
PyGILState_STATE

PyGetSetDef

PyGetSetDescr_Type
PyImport_AddModule ()
PyImport_AddModuleObject ()
PyImport_AppendInittadb ()
PyImport_EzecCodeModule ()
PyImport_ExecCodeModuleEx ()
PyImport_ExecCodeModuleObject ()
PyImport_EzecCodeModuleWithPathnames ()
PyImport_GetImporter()
PyImport_GetMagicNumber ()
PyImport_GetMagicTag ()

PyImport_GetModule()

2.3.
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PyImport_GetModuleDict ()
PyImport_Import()

PyImport_ImportFrozenModule ()

PyImport_ImportFrozenModuleObject ()

PyImport_ImportModule()

PyImport_ImportModuleLevel ()

PyImport_ImportModuleLevelObject ()

PyImport_ImportModuleNoBlock ()

PyImport_ReloadModule()
PyIndex_Check()
PyInterpreterState
PyInterpreterState_Clear()
PyInterpreterState_Delete()
PyInterpreterState_Get ()
PyInterpreterState_GetDict ()
PyInterpreterState_GetID()
PyInterpreterState_New()
PyIter_Check()
PyIter_Nexzt()

PyIter_Send()
PyListIter_Type
PyListRevIter_Type
PyList_Append()
PyList_AsTuple()
PyList_GetItem()
PyList_GetSlice()
PyList_Insert()
PyList_New()

PyList_Reverse()
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PyList_SetItem()
PyList_SetSlice()
PyList_Size()

PyList_Sort()

PyList_Type

PyLongObject
PyLongRangeIter_Type
PyLong_AsDouble()
PyLong_AsLong ()
PyLong_AsLongAndOverflow()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow()
PyLong_AsSize_t ()
PyLong_AsSsize_t()
PyLong_AsUnsignedLong ()
PyLong_AsUnsignedLongLong ()
PyLong_AsUnsignedLongLongMask ()
PyLong_AsUnsignedLongMask ()
PyLong_AsVoidPtr()
PyLong_FromDouble ()
PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong_FromSize_t ()
PyLong_FromSsize_t ()
PyLong_FromString ()
PyLong_FromUnsignedLong ()
PyLong_FromUnsignedLongLong ()
PyLong_FromVoidPtr ()

PyLong_GetInfo()

2.3.
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PyLong_Type

PyMap_Type
PyMapping_Check()
PyMapping_GetItemString ()
PyMapping_HasKey ()
PyMapping_HasKeyString ()
PyMapping_Items ()
PyMapping_Keys ()
PyMapping_Length()
PyMapping_SetItemString()
PyMapping_Size()
PyMapping_Values ()
PyMem_Calloc()
PyMem_Free ()
PyMem_Malloc()
PyMem_Realloc()
PyMemberDef
PyMemberDescr_Type
PyMemoryView_FromMemory ()
PyMemoryView_FromObject ()
PyMemoryView_GetContiguous ()
PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef
PyModuleDef_Base
PyModuleDef Init ()
PyModuleDef_Type

PyModule_AddFunctions ()
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PyModule_AddIntConstant ()
PyModule_AddObject ()
PyModule_AddObjectRef ()
PyModule_AddStringConstant ()
PyModule_AddType ()
PyModule_Create2()
PyModule_EzecDef ()
PyModule_FromDefAndSpec2()
PyModule_GetDef ()
PyModule_GetDict ()
PyModule_GetFilename ()
PyModule_GetFilenameObject ()
PyModule_GetName ()
PyModule_GetNameObject ()
PyModule_GetState()
PyModule_New()
PyModule_NewObject ()
PyModule_SetDocString ()
PyModule_Type
PyNumber_Absolute()
PyNumber_Add ()
PyNumber_And ()
PyNumber_AsSsize_t ()
PyNumber_Check ()
PyNumber_Divmod ()
PyNumber_Float ()
PyNumber_FloorDivide ()
PyNumber_InPlaceAdd()

PyNumber_InPlaceAnd()

2.3.
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PyNumber_InPlaceFloorDivide ()
PyNumber_InPlaceLshift()
PyNumber_InPlaceMatrizMultiply ()
PyNumber_InPlaceMultiply()
PyNumber_InPlaceOr()
PyNumber_InPlacePower ()
PyNumber_InPlaceRemainder ()
PyNumber_InPlaceRshift ()
PyNumber_InPlaceSubtract ()
PyNumber_InPlaceTrueDivide ()
PyNumber_InPlaceXor()
PyNumber_Index ()
PyNumber_Invert()
PylNumber_Long ()
PyNumber_Lshift ()

PyNumber_ MatrizMultiply ()
PyNumber_Multiply()
PyNumber_Negative ()
PyNumber_0r()
PyNumber_Positive()
PyNumber_Power ()
PyNumber_Remainder ()
PyNumber_Rshift ()
PyNumber_Subtract ()
PyNumber_ToBase ()
PyNumber_TrueDivide ()
PyNumber_Xor()
Py0S_AfterFork()

PyO0S_AfterFork_Child()
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Py0S_AfterFork_Parent ()
Py0S_BeforeFork()
Py0S_CheckStack()
Py0S_FSPath()
PyOS_InputHook
Py0S_InterruptOccurred()
Py0S_double_to_string ()
Py0S_getsig()
Py0S_mystricmp()
Py0S_mystrnicmp()
Py0S_setsig()
Py0S_sighandler_t
Py0S_snprintf ()
Py0S_string_to_double()
Py0S_strtol()
Py0S_strtoul ()
Py0S_vsnprintf()
PyObject
PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()
PyObject_AsCharBuffer()
PyObject_AsFileDescriptor()
PyObject_AsReadBuffer()
PyObject_AsWriteBuffer()
PyObject_Bytes()
PyObject_Call ()
PyObject_CallFunction()

PyObject_CallFunctionObjArgs ()

2.3.
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PyObject_CallMethod()
PyObject_CallMethodObjArgs ()
PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc()
PyObject_CheckReadBuffer()
PyObject_CleariWeakRefs ()
PyObject_DelItem()
PyObject_DelItemString()
PyObject_Dir()
PyObject_Format ()
PyObject_Free()
PyObject_GC_Del ()
PyObject_GC_IsFinalized()
PyObject_GC_IsTracked()
PyObject_GC_Track()
PyObject_GC_UnTrack()
PyObject_GenericGetAttr()
PyObject_GenericGetDict ()
PyObject_GenericSetAttr()
PyObject_GenericSetDict ()
PyObject_GetAIter()
PyObject_GetAttr()
PyObject_GetAttrString ()
PyObject_GetItem()
PyObject_GetIter()
PyObject_HasAttr()
PyObject_HasAttrString ()

PyObject_Hash ()
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PyObject_HashNotImplemented ()
PyObject_Init()
PyObject_InitVar()
PyObject_IsInstance()
PyObject_IsSubclass()
PyObject_IsTrue()
PyObject_Length()
PyObject_Malloc()
PyObject_Not ()
PyObject_Realloc()
PyObject_Repr()
PyObject_RichCompare ()
PyObject_RichCompareBool ()
PyObject_SelfIter()
PyObject_SetAttr()
PyObject_SetAttrString ()
PyObject_SetItem()
PyObject_Size()
PyObject_Str()
PyObject_Type()
PyProperty_Type
PyRangelter_Type
PyRange_Type
PyReversed_Type
PySeqIter_New()
PySeqIter_Type
PySequence_Check ()
PySequence_Concat ()

PySequence_Contains ()

2.3.
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PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice()

PySequence_In()

PySequence_InPlaceConcat ()

PySequence_InPlaceRepeat ()

PySequence_Index ()
PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice()
PySequence_Size()
PySequence_Tuple()
PySetIter_Type
PySet_Add()
PySet_Clear()
PySet_Contains ()
PySet_Discard()
PySet_New()

PySet_Pop ()
PySet_Size()
PySet_Type
PySlice_AdjustIndices()
PySlice_GetIndices()

PySlice_GetIndicesEx()
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PyStlice_New()

PyStlice_Type
PyStlice_Unpack()
PyState_AddModule()
PyState_FindModule ()
PyState_RemoveModule ()
PyStructSequence_Desc
PyStructSequence_Field
PyStructSequence_GetItem()
PyStructSequence_New()
PyStructSequence_NewType ()
PyStructSequence_SetItem()
PySuper_Type
PySys_AddWarnOption ()
PySys_AddWarnOptionUnicode ()
PySys_AddXOption()
PySys_FormatStderr ()
PySys_FormatStdout ()
PySys_GetObject ()
PySys_GetXOptions ()
PySys_HasWarnOptions()
PySys_ResetWarnOptions ()
PySys_SetArgv ()
PySys_SetArguEz ()
PySys_SetObject ()
PySys_SetPath()
PySys_WriteStderr()
PySys_WriteStdout ()

PyThreadState

2.3.
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PyThreadState_Clear()
PyThreadState_Delete()
PyThreadState_Get ()
PyThreadState_GetDict ()
PyThreadState_GetFrame ()
PyThreadState_GetID()
PyThreadState_GetInterpreter()
PyThreadState_New()
PyThreadState_SetAsyncEzc ()
PyThreadState_Swap ()
PyThread_GetInfo()
PyThread_ReInitTLS()
PyThread_acquire_lock()
PyThread_acquire_lock_timed()
PyThread_allocate_lock()
PyThread_create_key ()
PyThread_delete_key ()
PyThread_delete_key_value()
PyThread_exit_thread()
PyThread_free_lock()
PyThread_get_key_value()
PyThread_get_stacksize ()
PyThread_get_thread_ident ()
PyThread_get_thread_native_id()
PyThread_init_thread()
PyThread_release_lock()
PyThread_set_key_value()
PyThread_set_stacksize()

PyThread_start_new_thread()
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PyThread_tss_alloc()
PyThread_tss_create()
PyThread_tss_delete()
PyThread_tss_free()
PyThread_tss_get ()
PyThread_tss_is_created()
PyThread_tss_set ()
PyTraceBack_Here ()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelter_Type
PyTuple_GetItem()
PyTuple_GetSlice()
PyTuple_New()
PyTuple_Pack()
PyTuple_SetItem()
PyTuple_Size()
PyTuple_Type

PyTypeObject
PyType_ClearCache()
PyType_FromModuleAndSpec ()
PyType_FromSpec ()
PyType_FromSpecWithBases ()
PyType_GenericAlloc()
PyType_GenericNew()
PyType_GetFlags ()
PyType_GetModule ()
PyType_GetModuleState ()

PyType_GetSlot ()

2.3.
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PyType_IsSubtype()
PyType_Modified()

PyType_Ready ()

PyType_Slot

PyType_Spec

PyType_Type
PyUnicodeDecodeError_Create()
PyUnicodeDecodeError_GetEncoding ()
PyUnicodeDecodeError_GetEnd ()
PyUnicodeDecodeError_GetObject ()
PyUnicodeDecodeError_GetReason ()
PyUnicodeDecodeError_GetStart ()
PyUnicodeDecodeError_SetEnd ()
PyUnicodeDecodeError_SetReason ()
PyUnicodeDecodeError_SetStart ()
PyUnicodeEncodeError_GetEncoding ()
PyUnicodeEncodeError_GetEnd ()
PyUnicodeEncodeError_GetObject ()
PyUnicodeEncodeError_GetReason ()
PyUnicodeEncodeError_GetStart ()
PyUnicodeEncodeError_SetEnd ()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodeIter_Type
PyUnicodeTranslateError_GetEnd()
PyUnicodeTranslateError_GetObject ()
PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_GetStart ()

PyUnicodeTranslateError_SetEnd ()
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PyUnicodeTranslateError_SetReason ()
PyUnicodeTranslateError_SetStart ()
PyUnicode_Append ()
PyUnicode_AppendAndDel ()
PyUnicode_AsASCIIString ()
PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatin1String ()
PyUnicode_AsMBCSString ()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()
PyUnicode_AsUTF16String ()
PyUnicode_AsUTF32String ()
PyUnicode_AsUTF8AndSize ()
PyUnicode_AsUTF8String ()
PyUnicode_AsUnicodeEscapeString ()
PyUnicode_AsWideChar()
PyUnicode_AsWideCharString ()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()

PyUnicode_Count ()

2.3.
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e PyUnicode_Decode()
e PyUnicode_DecodeASCII()

e PyUnicode_DecodeCharmap ()

e PyUnicode_DecodeCodePageStateful ()

e PyUnicode_DecodeFSDefault ()

e PyUnicode_DecodeFSDefaultAndStze ()

e PyUnicode_DecodeLatinl()

e PyUnicode_DecodeLocale()

e PyUnicode_DecodeLocaledAndSize ()

e PyUnicode_DecodeMBCS ()

e PyUnicode_DecodeMBCSStateful ()

e PyUnicode_DecodeRawUnicodeEscape ()

e PyUnicode_DecodeUTF16()

e PyUnicode_DecodeUTF16Stateful ()

e PyUnicode_DecodeUTF32()

e PyUnicode_DecodeUTF32Stateful ()

e PyUnicode_DecodeUTF7()

e PyUnicode_DecodeUTF7Stateful ()

e PyUnicode_DecodeUTF8()

e PyUnicode_DecodeUTF8Stateful ()

e PyUnicode_DecodeUnicodeEscape ()

e PyUnicode_EncodeCodePage ()
e PyUnicode_EncodeFSDefault ()
e PyUnicode_EncodeLocale()

e PyUnicode_FSConverter()

e PyUnicode_FSDecoder()

e PyUnicode_Find()

o PyUnicode_FindChar()

e PyUnicode_Format ()
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PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV()
PyUnicode_FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString ()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding()
PyUnicode_GetLength()
PyUnicode_GetSize()
PyUnicode_InternFromString ()
PyUnicode_InternImmortal ()
PyUnicode_InternInPlace()
PyUnicode_IsIdentifier()
PyUnicode_Join ()
PyUnicode_Partition()
PyUnicode_RPartition()
PyUnicode_RSplit()
PyUnicode_ReadChar ()
PyUnicode_Replace()
PyUnicode_Resize()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines()
PyUnicode_Substring ()
PyUnicode_Tatlmatch()
PyUnicode_Translate()

PyUnicode_Type

2.3.
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e PyUnicode_WriteChar()

e PyVarObject

e PyVarObject.ob_base

e PyVarObject.ob_size

e PyWeakReference

e PylWeakref_GetObject ()

o PylWeakref_ NewProzy ()

e PyWeakref NewRef ()

e PyWrapperDescr_Type

o Pylrapper_New()

e PyZip_Type

e Py AddPendingCall()

o Py _AtEzit()

e Py BEGIN_ ALLOW_ THREADS
e Py_BLOCK_THREADS

e Py_BuildValue()

e Py BytesMain()

e Py_CompileString()

e Py DecRef()

e Py _DecodeLocale()

e Py_END_ALLOW_THREADS

e Py EncodeLocale()

e Py EndInterpreter()

e Py_EnterRecursiveCall()
e Py_Ezit()

e Py FatalError()

e Py_FileSystemDefaultEncodeErrors
e Py_FileSystemDefaultEncoding

e Py Finalize()
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Py_FinalizeEz()
Py_GenericAlias()
Py_GenericAliasType
Py_GetBuildInfo()
Py_GetCompiler()
Py_GetCopyright ()
Py_GetEzecPrefiz()
Py_GetPath()
Py_GetPlatform()
Py_GetPrefiz ()
Py_GetProgramFullPath()
Py_GetProgramName ()
Py_GetPythonHome ()
Py_GetRecursionLimit ()
Py_GetVersion()
Py_HasFileSystemDefaultEncoding
Py_IncRef()

Py Initialize()
Py_InitializeEx()

Py Is()

Py_IsFalse()
Py_IsInitialized()
Py_IsNone()

Py_IsTrue()
Py_LeaveRecursiveCall ()
Py_Main()
Py_MakePendingCalls ()
Py_NewInterpreter()

Py_NewRef ()

2.3.
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Py_ReprEnter()

Py_ReprLeave()

Py_SetPath()

Py_SetProgramName ()
Py_SetPythonHome ()

Py_SetRecursionLimit ()

Py_UCSY,

Py_UNBLOCK_THREADS

Py_UTF8Mode

Py_VaBuildValue()

Py_XNewRef ()
Py_intptr_t
Py_ssize_t
Py_uintptr_t
allocfunc
binaryfunc
descrget func
descrset func
destructor
getattrfunc
getatirofunc
getiterfunc
getter
hashfunc
initproc
TnquiTYy
tternext func
lenfunc

newfunc
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e objobjargproc

e objobjproc

e reprfunc

e richcmpfunc

e setattrfunc

e setattrofunc

e setter

e ssizeargfunc

e sstzeobjargproc

e ssizessizeargfunc
e ssizessizeobjargproc
e symtable

e ternaryfunc

e traverseproc

e unaryfunc

e visitproc
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THREE

BEKELTY

COEDOEEZMES & 7 7 A NVERIEINY 7 7I12H % Python Y —Ra— FZETTEF I, K Darlies
DDA YR TVRETZILIETERVTL & D,

IS DBBDOWL D058 e L TEDRAEL S 22 T D £3, /T % 25455C 513 Py_eval _input
¥ Py_file_input . Py_single_input T3, FMHALEOHAIZ NS 255 L TIAEBKDO®KRIZH D
9,

IS DEBDNL D0H FILE* 5152 ¥ 3 Z 2 ICHIER L TL IV, FRIEL TS BELD 2 55l M
D123 2422 C 7477V FILE BERIZRR > TOTESMEDR R VAR H 2 20D 2T,
FERRIC (D7 < & d)Windows Tid. BIY > 7 SNBRBELRZ T4 77V 2 H S5 Z e A[ETH D, L
72535 T, FILE* 5855 Python 7 > X4 203> TWB3 54 75V ERIL T4 77 VI &> TERE AT
EDEDPLHIF. BIZ IS DBBANETRETE WS ZEIRFEEITRETY,

int Py_Main(int argc, wchar_t **argv)

Part of the Stable ABL. {24 > X 7)) ZDI=bD A A4 > F 0 7F 4, Python ZflAAL 71025 4
DD INEFHTEZ XL TVWET, arge & argy 518% C 7027 4D main() B (22—
Fousr— o T wehar_t KEHENET) AEEINZ2DDL F o FURIMERIRETT,
GV A MDEESINSARENEDN D2 L VI FICHET 2 2 3HEETT, (L L. 518V X FoE
LTWANFIONFIIEBINERA), EDHEIZA 2TV 25 (FSb e TldR ) H@iciTL
7R 0 ic, BIANCRRT Lz 2i2id 1 1C, 5B R FATIE LW Python a~w Y R 4 UhEX N
ol B 212D %D,

Py_InspectFlag i EI N TWARWEE, RIULHEOD SystemExit BIALFHAET 2 L. ZOBEBUZ 1
ZEFTDTIZRL TRE A% exit 52 LITKEDTTLLEEN,

int Py_BytesMain(int arge, char **argv)
Part of the Stable ABI since version 3.8. Similar to Py_Main() but argv is an array of bytes

strings.
N— a ¥ 3.8 TBE.

int PyRun_AnyFile (FILE *fp, const char *filename)
TRED PyRun_AnyFileEzFlags () @ closeit % 012, flags % NULL \Z L CHMUL L 7oA v R —T = —
AT,
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int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)

TELD PyRun_AnyFileEzFlags() @ closeit % 0 WX L THM{L L 724 X —T7 2 — X T,

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)

TELD PyRun_AnyFileEzFlags () @ flags % NULL IZ L CHf{b L7z A ¥ X —7 2 —R T,

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

fo PREEHTFT AL Z (2 Y —ARHEANH %W Unix REKREK) tBEESTFLNET 7
ANESRL TWBE5EE. PyRun_InteractiveLoop() DEZR L ET, ZHNLUHNDEE I,
PyRun_SimpleFile() DAERZIEL EF, filename 37 7 A VS AT LDIYA—F 4 V7 (sys.
getfilesystemencoding()) T7 2 — RENE T, filename 23 NULL 72 513, ZOBEIEZ 7 7 A 14
ELT "2 ZHEWE T, closeit BERS, 7 7 A WF PyRun_SimpleFileExFlags () 23LEE% K
THNCEHC SN E T,

int PyRun_SimpleString(const char *command)

TEED PyRun_SimpleStringFlags () @ PyCompilerFlags™ % NULLIZ L CHALL7zf > & 7 = —
AT,

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

__main__ EY 2 —LDHT flags IZHE> T command & EN 3 Python Y —2a—FEETLZF
$, __main__ BWELFELRVBERMFERINET, EERTOHREE 0 ZEL. 64085 EL
HEE -1 ZRLET, T7-0HoTH, FIMEIRESE2 TEEDH D TH A, flags DEKICONWT
. BRIR L ET,

Py_InspectFlag 2RE SN TVWARWVWIGE, RUHD SystemExit FIANFEAET 2. ZOBEKII 1
ZBRFTDTIZRL THER% exit 5 2L ITKEDF TSN,

int PyRun_SimpleFile (FILE *fp, const char *filename)

TFLD PyRun_SimpleFileEzFlags () @ closeit % 0 12, flags % NULL IZ L CHAL L7z 4 > X —
71"—XVC\\»§_0

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)

TRD PyRun_SimpleFileEzFlags() @ flags % NULL IZ L CHffi{b L7zf > & —7 =2 — R T,

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

*flags)
PyRun_SimpleStringFlags () & ITWE T2, Python Y — X2 — K% XEYKNDXFH|TIER

 fp POFAABZET, filename 3 ZD7 7 A VDOHFMTRITINEZLT, T71ILI AT
LT A=FT 4T EIS—NYERES TFa—FENET, closeit CHEIELEEIE.
PyRun_SimpleFileExFlags () AUEEREITHICY 7 A L EZFAL £7,

EMR: Windows Tld. fp 34 FVE— FTHLIRNETT (HlZ1X fopen(filename, "rb")), %
5 LRWEEE, Python 13f7RMN LF ODR27 Y P Z2IELLKAZWVWTL & 9,

int PyRun_InteractiveOne (FILE *fp, const char *filename)

TELD PyRun_InteractiveOneFlags() @ flags % NULL IZ L CTHM{LL 724 > X —7 2 — X T,
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int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
RIEFEHI TN A ZZBEN T ST 7 7 4 A b —DaisiA A flags ITHE> TFEITLE T, sys.psi
¢ sys.ps2 2o T, 2—HF TRy T+ 2RRLE T, filename & 77 ATLDITY 01—
TAVIEIZ—NYEZ TFa—FENET,

ANDBIEEZFTEIN e 20 ZIRLET, BIADREELZLGEE -1 ZELET, X—RLT7—-D
60 Python —# e LTHAF XN TWVWS errcode.h f Y IV — R 7 7 A VICHBLTF—a— K%
IBLU %3, (Python.h | errcode.h 1 ¥ 7 L— FLEH A, o T, BELRGEIZOHEAL >
N—RLAFNEZLRVWI L ICHERLTLEIW, )

int PyRun_InteractiveLoop(FILE *fp, const char *filename)
TELD PyRun_InteractiveLoopFlags() ® flags % NULL \Z U CTHAULL/zf ¥ X —T7 =2 — AT,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
FEEN TN A #5277 7 A A S EOF IET 2 T EHAAAEITLE T, sys.psi
¢ sys.ps2 Zffio T, 2—H TS ur S 2RRLET, filename & 7 7MY AT LOIY O—
FAVIEIS—N\YRES TFa—FaNET, EOFISET 2L 0 BRI, KELESEDEEIR
LEd,

int (*Py0S_InputHook)(void)
Part of the Stable ABIL. int func(void) W5 70 b X4 TOMEBANDKRA VX PRETEE T,
ZOBFZ, Python 4 > X7V 2D7a >y X 07 4 ROUVIRBIZRD Z—IF A0 —-FDOA
NEFHEOEI o TS T, B EEIEAINET, Co7y 2 2 EEETLIL
T, Python ®Y —2Z2 23— FOH T Modules/_tkinter.c 23> TW3 XS, A X F VXD
VTR MDA RY I AL—TEHETEE T,

char *(*Py0S_ReadlineFunctionPointer) (FILE* FILE* const char®*)
char *func(FILE *stdin, FILE *stdout, char *prompt) &\ 5 7B b X A TOREKAND KA
VEADHRETE, 774N OB E FEEZTLITA VX TVEOTR Y T AD AN % 111720
FMOET, ZOBIE. XFF prompt B3 NULL TRWIGEEX prompt ZH L. 52 SNTEEER
7 7 ANDS AN % 11T5A FEROXFHN 2R S WS BfEsifF S TuwE 3, #2132, readline
ET2—MIIDT v 7 EBFRELT, [THREHKAES X 7R 2t L TV T,

R D EIE PyMem_RawMalloc() %721 PyMem_RawRealloc() TXEVHERLXFH. HBW0iFxT
7 — M E 7 HETIE NULL TRIFAUIR D 8 A,

N—=Yav 34 TEHE: RDYEIE PyMem_Malloc() X PyMem_Realloc() TIX 7 <.
PyMem_RawMalloc() £721% PyMem_RawRealloc() TXEVMERLZDDTHRIFIUIRD FHA,

PyObject *PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. TELD PyRun_StringFlags() @ flags % NULL 2 L CHAL L 7z A
M & — 7 I ""XVC\‘TO

PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals,

PyCompilerFlags *flags)
Return value: New reference. 72 =2 @D globals ¥ locals TIEEEINZ2 Y THFAMT, av

RAZ 75 flags BT LIIRFET, str I2H 3 Python Y —2a— FEFEFTLE T, globals 13FF
ETCRITNERDFERA; locals 3~y ¥ o 7nbarzEZE LA 7927 PR OMTHENELE
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Ao BB start 13V — 23— FER—ZAFTE-DIHELRIRNEHBEN—7 v 2fEELE T,

a— FEFATLIAMRZ Python A7 =27 b LTRLE S, 73 HISDFEA L7751 NULL
ZRLET,

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

*locals)
Return value: New reference. TRED PyRun_FileEzFlags () @ closeit % 012 L. flags % NULL IZ

LTHM{L LA v & —T 2 — AT,

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

*locals, int closeit)
Return value: New reference. Ft® PyRun_FileExFlags() @ flags % NULL (2 L CHHL L /=4

VR—=T7 2 —RATT,

PyObject *PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyOb-

ject *locals, PyCompilerFlags *flags)
Return value: New reference. Fie® PyRun_FileEzFlags () @ closeit % 0 12 L CTHMLL7zA >~

5(_7I“_X-/Gb§—o

PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, Py-

Object *locals, int closeit, PyCompilerFlags *flags)
Return value: New reference. PyRun_StringFlags() ETWETH, Python ¥V —ZXa—F%ZXE

VRO FHITIERL fp DOTAIAAET, filename IXZ D7 7 A VDOAHFITRIINIR ST, 77
AN ATLDIVA—=FT 4 VI LI Z5—N\Y RS TFa— RINET, closeit CEERE LGS
¥, PyRun_FileExFlags () PUEEZRTHNICT » A VEBAL 3,

PyObject *Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. Part of the Stable ABI. TFE®D Py_CompileStringFlags () D flags
% NULL I L CHMLL 724 ¥ X =7 =2 — AT,

PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompil-

erFlags *flags)
Return value: New reference. TFLD Py_CompileStringEzFlags() @ optimize % -1 12 L CHiHl

ftL7ed &2 —7 =2 —RTT,

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

erFlags *flags, int optimize)
Return value: New reference. str N® Python Y —X 32— RK%Z =L Tary 4L, fE5

NZa—FA T2 E2RLET, FAlG N —2 VX start ITX-oTHZOLNET, ZHUda v
AVARER O — F2HIR T 272915 Z £ 25T, Py_eval_input . Py_file_input % L £ i
Py_single_input THEINE T, filename TIESINZ 7 7 ANKBEI—FA T =7 MRS
B7dicffbi, bL—2Ny 7H B WE SyntaxError Ak X v —IIWICHTL 2A[REMEDH D £
T A—FPNR—RATERP oD AV A ANTERP 27D LIHEIC, T NULL ZIRL £,

B optimize X, 284 FOBRBILL ANV EIEELET; -1 13, A ¥ XS VXD 04 TS>a>T
26230 FAURELL RV EZERTET, HRIZL LR 0 (REfk72 L. __debug__ 13H).
1 (assert [FHUD FR22 41, __debug__ 134%). 2 (docstring HHELD FR %) TF,

N—a v 3.4 Tl
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PyObject *Py_CompileStringExFlags(const char *str, const char *filename, int start, Py-

CompilerFlags *flags, int optimize)
Return value: New reference. Py_CompileStringObject () EITWETH, filename 1& 771

DATLADIVA=TA T EITS—=N\NYFET TFa— FERinS bXFHITT,
N—Y a v 3.2 T

PyObject *PyEval_EvalCode (PyObject *co, PyObject * globals, PyObject *locals)
Return value: New reference. Part of the Stable ABI. PyEval_EvalCodeEx() D> ¥ FIVig 4~
R—Tx2—AT, A—FFT7T 7+, Zu—rlZHEea—hAEEZT2ZIFED £3, ftod]|
B2 NULL A E T,

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. Part of the Stable ABIL. 52 6N FEDREE T, 2 > 84 VEAD

A—RFATV 7 M EIHMILET, COBEBEIZI 0 — A EBHOEEY o—H LR~y VY A
Tz b, 5IBOEA, ¥—U—FeF T3 ME F—T—FEA SIBDOFT T 4L MEDFE L,
trDr7u—Y ¥y XTIV THEINE T,

type PyFrame(Object
Part of the Limited APT (as an opaque struct). 7V —LF 7Y =7 b ERET 27-1cffibih s 4
7Y 2 bD CHEER, TOMDT 4 =L FIZWOTHEEINFET,

PyObject *PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. Part of the Stable ABI. 4T 7 L — A ZFHliL 5, ZHhlX
PyEval_EvalFrameEz () WXMNT 2LV TN A VR —=T7 2 — AT, BAGEHEDTDDH DT,

PyObject *PyEval _EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Part of the Stable ABIL. Python DA ¥ X —7 V) XD FEE 2, EHEM
RBEETT, ET7v—4 f BT ONZa—RFATO 27 b EEITLET, N ba—FER
RUT, BEWSCTHEEH LEZETLE S, BMOD throwflag 5IEFIZFEACEHETEES, - d L
true 256, FTHSEZREZRET, ZNUIT XL —X ATV 2T bD throw() XY v FTHHA
EhET,

N—=Tay 34 TEH: 7774 TN EBRSTHETRWZ L ZHET 2 DIER X 51, 20
BT ANw 77— arz2E8L k3R ELE,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
BIEDFHEI 7 L — D7 7 7% ZHLET, RILES true 2, KW LZS false ZIRL £7,

int Py_eval_input
B IZHF % Python SHEDRAHRELS T, Py_CompileString () & —HEITHWE T,

int Py_file_input
T7ANDHZVEMDY — 2D SFAAENT-X DA K IR F % Python ik D FtRFE B T,
Py_CompileString() & —fICHVWET, ZHAMEEDORZ D Python Y —Ra—Fzar 4
NF B EHSEETT,

55



The Python/C API, U1 —2X 3.10.13

int Py_single_input

B—@ 32X F % Python XIEDFARFEE T, Py_CompileString() & —FEIfEWE T, ZAUINEE
KDA V& TV V=T DIDDHEFTT,

struct PyCompilerFlags

AVRA T 757 RNDTELDDOMERTT, a—F2ar ML 32 F05E. OGRS
int flags ¥ LTHEINET, a— F2ETT 2551213 PyCompilerFlags *flags & L TH I
F5, ZOHBAE, from __future__ import I flags DNEEEETXF T,

PyCompilerFlags *flags 2% NULL D&, cf_flags 1 0 & L Ci#b . from __future__
import |2 X A H WA XN F 5,

int cf_flags
aAVRATT7 57,

int cf_feature_version
cf _feature wversion is the minor Python version. It should be initialized to PY_MINOR_VERSION.

The field is ignored by default, it is used if and only if PyCF_ONLY_AST flag is set in ¢f flags.

N—Ta v 3.8 TEHE: Added ¢f feature wversion field.

int CO_FUTURE_DIVISION

ZOEy b flags \Tty bT e, BREEET /13X PEP 238 12X % THORE (true division)]
L LTlRbNET,

56

B3 E BRKELTY


https://www.python.org/dev/peps/pep-0238

ZOfio~71id Python 7 7Y =227 vV OBRAY > 2 EHT 201 libET,

void Py_INCREF (PyObject *0)
Indicate taking a new strong reference to object o, indicating it is in use and should not be

destroyed.

This function is usually used to convert a borrowed reference to a strong reference in-place. The

Py_NeuwRef () function can be used to create a new strong reference.
When done using the object, release it by calling Py_DECREF ().

F TP 27 M NULL THoTIEWITEHA, 20D NULL TRAEWEHEEIFTRVWER 51E,
Py_XINCREF() %Zffio T I\,

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

void Py_XINCREF (PyObject *0)
Similar to Py_INCREF(), but the object o can be NULL, in which case this has no effect.

See also Py_XNewRef ().

PyObject *Py_NewRef (PyObject *0)
Part of the Stable ABI since version 3.10. Create a new strong reference to an object: call

Py_INCREF() on o and return the object o.

When the strong reference is no longer needed, Py_DECREF () should be called on it to release the

reference.
The object o must not be NULL; use Py_XNewRef () if o can be NULL.

Bl 213

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

can be written as:

self->attr = Py_NewRef (obj);
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See also Py_INCREF().
N— a ¥ 3.10 TEN.

PyObject *Py_XNewRef (PyObject *0)
Part of the Stable ABI since version 3.10. Similar to Py_NewRef (), but the object o can be NULL.

If the object o is NULL, the function just returns NULL.
N— a3 ¥ 3.10 TEH.

void Py_DECREF ( PyObject *0)

Release a strong reference to object o, indicating the reference is no longer used.

Once the last strong reference is released (i.e. the object’s reference count reaches 0), the object’s

type’s deallocation function (which must not be NULL) is invoked.
This function is usually used to delete a strong reference before exiting its scope.

F TP MO NULL THo TIEWITERA, #0D NULL TREREZWVWEHEGIFTRVER SIE
Py_XDECREF() %&fio T EE W,

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

ZE: BIRF __del__O) AV Y REHDIIRAL VAR VAP REYRRINI-L ZIZ) XE
V) FEEEOI TR D Python 2 — REMOHT I e A TEF T, 2D &5 Ra— FTRASMNIERE
LEEAD, EfTeNh/za— FIZTRTD Python 70— SAEHBICHBHIZ Y 7 ATEET, &
NDEHET 5 DI, Py_DECREF() MU EN2 X DFITIE, 7a— \UVERD HEERRER &
ABFAT 27 b —EBLEKREBIZHEIRETHELE VI ZLTT, HlZIE, VAM2HE TV
7 FEHEIRST 52— REHIBRT 24 7927 v AOSRE—REBICarY—L, YR bTF—XidE
EEHL, 205 —REEICH LT Py_DECREF() %#FEUHIRETT,

void Py_XDECREF (PyObject *0)
Similar to Py_DECREF (), but the object o can be NULL, in which case this has no effect. The same
warning from Py_DECREF () applies here as well.

void Py_CLEAR(PyObject *0)
Release a strong reference for object o. The object may be NULL, in which case the macro has no
effect; otherwise the effect is the same as for Py_DECREF (), except that the argument is also set
to NULL. The warning for Py_DECREF () does not apply with respect to the object passed because
the macro carefully uses a temporary variable and sets the argument to NULL before releasing the

reference.

It is a good idea to use this macro whenever releasing a reference to an object that might be

traversed during garbage collection.

void Py_IncRef (PyObject *0)

Part of the Stable ABI. Indicate taking a new strong reference to object 0. A function version of
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Py_XINCREF(). It can be used for runtime dynamic embedding of Python.

void Py_DecRef (PyObject *0)
Part of the Stable ABI. Release a strong reference to object o. A function version of Py_XDECREF ().

It can be used for runtime dynamic embedding of Python.

LITof$<e~ 2 a: _Py_Dealloc(), Py_ForgetReference(), _Py_NewReference() I&. 4 ¥ &SV X
DaA7OWNEICBNTOABHT 27DDbDTY, $/. Z 0 — NAZEE _Py RefTotal d[AKETT,
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FIVE

IS

COETHIAT 2B EMS £, Python OFISOUIPHIADEHHMBTE 2 X 512D 3, Python Of
NI D EEAR T WL S0 T 2 2 e HARYIT T, FilsHE POSIX errno ZHUT LI RELZ R L £ 5
RELEFTRIFLVIS—D (AL y FED) 20— NABA IO r =5 D 55, FTRI LS
BIIFZEACD CAPI DB ZhE 7V 7 LERAD, KB LIz 2237 —DRKEZRT72DICHRE
LET, IZEAEYD CAPIBEIIZ S —A I —& bR, @I RA V2 2RI &Ik >TW
B5EE NULL TH D, BBDEBERERTHAIE -1 T, (4% PyArg_* BIBUIETICHINI Lz 12 1
ZIRL. RBLI-E 2120 ZRLET).

BRI, =7 —A4 7 =&, fINOB, FINOME, bL—ANY I F T2 D3 DDATI =S
FRA VR THEREINE T, TNOLDKRA Y RIFZENTDH, RESNLZWEEIE NULL Ik 2 FT (7L,
WO OMAEDOREEILIATE D, HIZE, BISLORIA NULL O%&E1E. P L —Z Ny Z73JE NULL @
iz b £EA)

B 2 BRI U 7B W K ORI L 727212, Z OB K L 2 i e oian e &, —RIVICT
T A VI —RERELEEA, MO LAEBEEDA T TICRELTVE S, =7 —2LHELTHNZZ V7
TEh VR (AT 27 FBRELBAEVEIDATDOLI%R) ZNDBFROEAKRY Y —ZABWD R
TFRICRZ2PDED 2T BERD D £5, =7 —20HT 2% fHz L CnRFHuE, HilicHid
NETE HDERA, T7-DEDIELIHER, TI7—DPRESNTVL EFFHLITICHISE S Z b
KYITF, T7—UHIRTOWRWEEEZIITEIEZ SN TV SHEICIE. Python/C API DX 5%
SIFOH LIFEM L 728 D IZE R WATREMED D D . AARRIETRIT 2000 LALEE Ao

AR =7 —#AlFIE sys.exc_info() OFER TEHD FH A, =7 Al FIZELZHEINLTORVHA
A (L7 o TERERHBLET) WHIEL TV S DITH L, sys.exc_info() OGRS 7B OHIH &R
LET (LED-TH S EELEEA).
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51 HheoV7

void PyErr_Clear ()
Part of the Stable ABL. T3 —A4 Y I 5 —X% 27V 7 LET, TI7—AVYIT—XPREINTVR
W B, MREDD FE A

void PyErr_PrintEx(int set_sys last_wvars)
Part of the Stable ABI. fE#D L — 2Ny 7% sys.stderr KL, Z53—A VI r—&% 271
7LE9, kL. T7—7 SystemExit THBIHBEZRVT TT., ZDHE. FL—ANy 73
J1&N 7, Python 7o+t 2% SystemExit 4 Y AR VAT EE ML —a— N TRT LT,

I — A UIPT—EPREINTWE L ZIZ 12, ZoBEBEFIHLTLEXW, ZAbBDEE.
Bmier s —%5| %23 TL & S!

set_sys last_vars DIEL O THIUIR, sys.last_type, sys.last_value, sys.last_traceback &
Bs, FRENBHNDEA T fH, P L—2ANY 7 ZRZIUIRKMESNE T,

void PyErr_Print ()
Part of the Stable ABI. PyErr_PrintEx(1) O A Y 7 A TT,

void PyErr_WriteUnraisable (PyObject *obj)
Part of the Stable ABIL. BIfEDHIA & obj 5I#T sys.unraisablehook() ZFFUH L £3,

PINDRE STV EHA BT IBEBECHIN 2 REZ R L ZEBRTERNE ZIZ, 202 —T +1
V7 4 BBUIEE X v —2 % sys.stderr NI L ET, BRI, HIAD __del__ (O XY v RTH
Bl EflbhEd,

REZEOLNRVHINPEEZZa Y TF A I ZIELURTE—D5 I obj THEEITOIEENE T, A6
RIGEE,. obj D repr XFFIDEEX v —JWICHNENET,

COBEBEMNUH T 2i2iE, sty PSR TORITAEZRD $2 A

5.2 FINDZEH

UToBEBZ, MEDAL Y FOZI—A VI —ROFEERMBILET, FAEED=D, 2o 0BEHEOW»
KO, return X THIFTE 2 X 5ITHIZ NULL KA VY EZZ2RLET,

void PyErr_SetString(PyObject *type, const char *message)
Part of the Stable ABI. This is the most common way to set the error indicator. The first
argument specifies the exception type; it is normally one of the standard exceptions, e.g.
PyExc_RuntimeError. You need not create a new strong reference to it (e.g. with Py_INCREF()).

The second argument is an error message; it is decoded from 'utf-8'.

void PyErr_SetObject (PyObject *type, PyObject *value)
Part of the Stable ABI. Z ®B¥E PyErr_SetString () W TWE T, HISD ” & (value)” &
LTEED Python A 7Y = 7 F2HEETE 2D TEE T,
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PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. Part of the Stable ABL. ZOMEIZT S —A P r — X %F%T L NULL
IR L ZE T, exception & Python #2753 A THBNETT, format L LIEDSIEIZZ I —X v
=V %(ELT2DDH DT, PyUnicode_FromFormat () DFIE L FUEKERi > TWET, format 1
ASCII =¥ a— FENFHITT,

PyObject *PyErr_FormatV(PyObject *exception, const char *format, va_ list vargs)
Return value: Always NULL. Part of the Stable ABI since version 8.5. PyErr_Format () Y I[A U
TIH, AIEESIHORDDIC va_list 5IHEZITED £35,

N—a v 3.5 Tl

void PyErr_SetNone (PyObject *type)
Part of the Stable ABI. Z#UJ PyErr_SetObject (type, Py_None) ZH&HMEL7zHDTI,

int PyErr_BadArgument ()
Part of the Stable ABI. Z#Ud PyErr_SetString(PyExc_TypeError, message) Z&ML7=d D
T. Z Z°T message \MABAARBIEDRERF T IHEIN 2 WS 22 2R LTVET, FICH
BSCHEHAT270DbDTT,

PyObject *PyErr_NoMemory ()
Return value: Always NULL. Part of  the Stable  ABI. Z hiE
PyErr_SetNone (PyExc_MemoryError) Z &ML /2% DT, NULL 2R L ¥ 3, L7Ah o T, X
BUARBIR R E, A7V =7 MEID B TR return PyErr_NoMemory(); &EH L Z &M T
EEI,

PyObject *PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. Part of the Stable ABL. C 74 72 VBN LTI —%iIRL T C &%
errno ZFIE L7z Tz, ZAUIRISNZ FE X2 2 7 DIERR BT T, H—EHE DS errno {H T,
HHEED (strerror () 2O/ROND) WMETELI— XA v —ITHEIXTINFTTI =7 ML
73, £ 5, PyErr_SetObject(type, object) ZMENH L £ 3, Unix TiE, errno {HA? EINTR
ThH2E TROBEDAENZS AT LA—LERLTWS &, ZiUX PyErr_CheckSignals ()
IS L, ZRDTF A VO — R eRELLGEEREEINLEFRLTEEE T, BETER
NULL ZIRLEF, L7zdioT, AT LA—NANRIT—ZRLIZLE YATLA—NDT7 v —H
X return PyErr_SetFromErrno(type); EEHL TN TEET,

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameQb-

ject)
Return value: Always NULL. Part of the Stable ABI. PyErr_SetFromErrno () WZlITWE T 53,

filenameObject 75 NULL THRWEEIZ, type DAV A7 RITHE =51 M LTET L VIR FN
DEBMENTWE T, 0SError BIADIZBETIX. filenameObject 3FII A > XA 2 2 A D filename J&
MrERTL2OMEDONET,

PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameQb-

ject, PyObject *filenameObject2)
Return  wvalue: Always NULL. Part of the Stable ABI since wersion 38.7.

PyErr_SetFromErrnolithFilenameObject () Wl TETH, 7 74 VvH%E 2 DE S BN L
MLz 2N ZEN T 272012, 220HD7 7 ANEA T =27 FZITEID $7,
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N— a v 3.4 Tl

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. Part of the Stable ABL
PyErr_SetFromErrnolithFilenameObject () WM TWE T, 774 v%1E C XFEH & L
TEZ6NET, filename X 77NV AT LOI Y A—Ta4 0T 5—/\Y RS TFa—R&h
£,

PyObject *PyErr_SetFromWindowsErr (int ierr)

Return value: Always NULL. Part of the Stable ABI on Windows since wversion 3.7. T
¥ WindowsError Z HAE S 27D IHEALEB TS, 0 @ ierr LB IHE EINTY
A. GetLastError() AR T LI —a— FBRDIHbONE T, ierr » %W GetLastError ()
KEkoTEzxz6N2327—a—F® Windows I DFHZE D H§ 72 %12, Win32 B
FormatMessage() ZFPUOH L EF, Zhno, B—EED jerr ETH HHED (FormatMessage ()
Po/BOND) WMBTEILITI—RAvtE—ITHE2XINF TV PEBRLET, ZL T,
PyErr_SetObject (PyExc_WindowsError, object) Z#MUHI L %35, Z OBEEIIEIZ NULL %R
L%,

HMFe]aE 72 3R4%: Windows o

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return walue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromWindowsErr () WM TWE T, EHT 20N 0T EEET 251 EME T
WE 9,

FIFATRE 2R BRE%: Windows o

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.
PyErr_SetFromWindowsErrWithFilenameObject () IZlTWETH, 7 7 L L HE C XFFH| &
LTHEZBLNET, filename 137 7 ANV AT LDLTYA—F 4 7 (os.fsdecode()) T7 a2 — KX
Nnx7,

FIFRTRE 22 3R BE: Windows o

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

ject *filename)
Return wvalue:  Always NULL. Part of the Stable ABI on Windows since wversion 38.7.

PyErr_SetFromWindowsErrWithFilenameObject () T WE T2, EH T 205 OB HE T
L5 AEMENTVET,

FIFRTRE 22 3R BE: Windows o

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyOb-
ject *filename, PyObject *file-

name2)
Return walue:  Always NULL. Part of the Stable ABI on Windows since wversion 3.7.

PyErr_SetEzcFromWindowsErriithFilenameObject ) WZBITETH, 2 DHD 7 7 A VE{HA TV =
7 PRI £,
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M e]RE 2 BR15: Windows o
N— g v 3.4 TEM.

PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char

*filename)
Return walue:  Always NULL. Part of the Stable ABI on Windows since wversion 3.7.

PyErr_SetFromWindowsErriithFilename () WM TWETH, EHT2HNDEIEZIRET 3515
MPEMENTHET,

FIF AT RE 2 BRE%: Windows o

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. Part of the Stable ABI since version 3.7. ImportError % fiHiIZi%
327D TT, msg BHIHNDR v t—IXFFNe LTy FENET, name & path 135
5% NULL IZ LTk, ZNZN ImportError ® name EM Y path BHEr LTEy FEhE T,

N—Ya ¥ 3.3 TEM.

PyObject *PyErr_SetImportErrorSubclass(PyObject *exception, PyObject *msg, PyObject

*name, PyObject *path)
Return value: Always NULL. Part of the Stable ABI since version 3.6. PyErr_SetImportError()

CEABTVETS, ZOBBUIEH T A4 LT, ImportError D% 7V J AEEETEF T,
N— a ¥ 3.6 TE.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
BREOHSND T 7 4 L, 1T, A7ty bOFEHRE Ly PLET, BHEDHISD SyntaxError TRV
BE PN RRT 29 72 AT LM, HlHH SyntaxError TH S LEZ 3 X5 IEMEEEMLET,

N— a ¥ 3.4 TEM.

void PyErr_SyntaxLocationEx(const char *filename, int lineno, int col_offset)
Part of the Stable ABI since version 3.7. PyErr_SyntazLocationObject () & ITWE 3 25,
filename 3 727 ANV AT LDOIY Q=T VJET5—N\YRFT TFa— FENi 4 b5
T,

N—a v 3.2 Tl

void PyErr_SyntaxLocation(const char *filename, int lineno)
Part of the Stable ABI. PyErr_SyntazLocationEz() AL TWE T, col offset 5IBDBHREIN
TVWET,

void PyErr_BadInternalCall()
Part of the Stable ABI. PyErr_SetString(PyExc_SystemError, message) Z &M L7=bDTT,
Z Z°T message \ZNERIRIE (Fl 21X, Python/C API BI%) B RIERG 1 E L & KU HE Nz v
CEZRLTVET, ECWITHEAT 2720DbDTY,
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5.3

il

==}
=

YUTo#zw, C a—-FTREELEL2HE L %9, Python @ warnings €Y 2 — LTS TWS
FIRRDBEBE K UUTET, 2 DBEBITEEESE X v —I% sys.stderr NI L ETH, 2 —I»EE
BLT—ANEETLEIHEET S22 b TE. 205G, BRIHNZEL L $9, BERMEN S OME
D7D Z DBBDBINZ XL T 205 T b AVB/ET, fIALERE IR VGEIZREYHEIE 0 T, #i
ADEH I NHER -1 T, (BEX v —InEBEICE T2, BXEZOHSOEK A 22D
WTIEHIMTE 28 A, SHEIERNRS OTT, ) fIAA»EH NG E. RO Lt oIS e 2z
T Bz, REEL TS Bicxt U Py_DECREF() %fT\W, =7 —fHEZRLET).

int PyErr_WarnEx (PyObject *category, const char *message, Py _ssize_t stack__level)
Part of the Stable ABL. BE X v =Y % FIT L E T, category 518UIEEH T3V (UTZ2SR) 2
¥ 7213 NULL T. message 5181& UTF-8 =¥ a— F SN XFIITT, stacklevel AKXy 771 —
LD RTIEQRETY, BERIZDORARy 7 7L —L2DHFDEFTLTVAITRLHEITEINET,
stacklevel 73 1 72 PyErr_WarnEx () ZFEH LTV 2B, 2 722 20 L OBA Warning ®
FATTRITIR D 55

&5 H 7 2V 1F PyExc_Warning O% 727 5 X ThITHhiEKR D £4¥ A, PyExc_Warning &
PyExc_Exception D% 727 5 XA T, 77 4L b D&EE %73V PyExc_RuntimeWarning T
§, HEHED Python BE&A 73V BEESAHTIY THEMDFIEINTVWE 7o — L EKL L
THIHATRET 9

ZEZaY I u— LT3 DEMICOVTIL, warnings EYV 2 — LD RFa Xy 7F—Yareavw
YREIAY R FaRXrT—vard -WAT arESHELTIEIVn, BEHEartn—1okdo
CAPLIZHD £¥ A,

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int

lineno, PyObject *module, PyObject *registry)
TRTOEEDBERZHRINCHIBE LS5 X v —U 2B L E T, Z4Ud Python BI# warnings.

warn_explicit() OEHEMNZR T v =T, SHLIEWER/ZICEBZHELEZSHMLTILIV, 221
HAZNTWBE T 7 40 b OMERERZ 7212, module ¥ registry 51%0% NULL ICRET 3 Z &M T
EE3

N—a v 3.4 Tl

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int

lineno, const char *module, PyObject *registry)
Part of the Stable ABI. PyErr_WarnEzplicitObject () IZEITWE 535, message ¥ module 73

UTF-8 =Y a— RENEXFHITH 2 & ZADBERED . fillename 1X 7 7AWV AT LOITYA—T«
VOIS —N\YRES TFa—FInEd,

int PyErr_WarnFormat ( PyObject *category, Py ssize t stack_level, const char *format, ...)
Part of the Stable ABL. PyErr_WarnEz () W7z X5 REKTI D, EEX vt -V %27+ —<v
b3 2 DIT PyUnicode_FromFormat () Z{ER L E 5, format 1% ASCII IZx ¥ a— K X7z F4
T,

N—a v 3.2 TEM.
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int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)

Part of the Stable ABI since version 3.6. PyErr_WarnFormat () WZA7zBEET T B, category 1
ResourceWarning 1272 D, source {& warnings.WarningMessage () ICEINE T,

N— ar 3.6 TEM.

54 I5—122—20BVWaht

PyObject *PyErr_0Occurred ()

Return value: Borrowed reference. Part of the Stable ABL. =5 —A Y7 — ZPFEINTNVWB 0
TAMLET, REZINTWVRHEEX, FIHD B (PyErr_Set* B D —2®H %W & PyErr_Restore()
ANDOHFRDHFLWIERE LIHFT 28 —518) 2 RL 3, RESINLTWARWEGEIX NULL 2R L %7,
HRINIEDVENDBEER > TWERADT, £HUT Py_DECREF() §20EIXH D £H A,

FEOH LANG GIL 215 LUz b $8 A,

xR EbhfizREofMA e EBLRVWTLSEE W, ZoRbbDiz, TRART
PyErr_EzceptionMatches() 2o TR E W, (EBIIMHICKKT 2 TL x5, ek s. #i
HEZT FATRBRLA VAR YA LRV L, H25W0WE. 7 7 ABIM05E 3 S 26150
77 A LNV HTT, )

int PyErr_ExceptionMatches (PyObject *exc)

Part of the Stable ABI. PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) [ U, ffilst
DEBRICRES NI 2R, T2 RHETRETT, fISPREL TWARWERSE, XEVT
IR RERDPEELTL & D,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

Part of the Stable ABL. $lI5% given 25 exc OPINREEE T 25 ICHZIRL £, exc B3V 7 A F
T2 VN THBEED., given WY T 7 F7ADA VARV ATHB L EWZERRELET, exc RS
NDBEZ, RINVCHZ (BEOZDOH TR IMCHIRNCD %) TRTOFINUDEE T 2 DR~
LNET,

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

Part of the Stable ABL. T —A I 5 —X%7 RLRAZET=DOD0EHKOHPABDOHLEST, =7—
AV = EPFREINTORVEEIZ, ZOTRTOLE % NULL KHELET, =74 VI 7 —
APBEZINTVBIHEF IV 73N, bRLZEWMOHEINthEhoLr T 27 " A\OBBEHD
Y ET, AT 2 A NULL TRWVWE XTI X, ZOHE FL—ANY 7 F TV 27 M
NULL 22% LILE ¥ A,

AR EE. ZOBBEHINEHEIRT AHEDHLa—FP, 7 —A 0P F— X —RINITRIFEL
THEILT 2MEDH 53— FTOAHNE T,

5.4.
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PyObject *type, *value, *traceback;
PyErr_Fetch(&type, &value, &traceback);

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

PyErr_Restore(type, value, traceback);

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

Part of the Stable ABIL. =204 7Yz bbb T7—AVIr—REHRELET, T7—A4 VY
F—RPTTERESNTVEIEER, BRIV 7ENET, A7V =7 P NULL 251, =5 —
AT =B Y 7ENET, NULL D type & IE NULL @ value % %W\ i& traceback i L Tl
FERA, BISNDE (type) 137 FATHEZRNETT, HXNREISNDE (type) 5 WIEH (value) % ¥
LTRWIEEA, (ThHDBAIZIES TR IS WHBEDOF K 2 TL x5, ) ZOMUH
LIZZENZNDA T 27 PADOBRBEMHREET: HRIZEIHEUIH LOFICZRZNDL T 2
FOZBRBERTRINVZEOBRNDOTH D, FLMEHLORIEDIIPLINLOBBER > TV E
FhA, (CHZHELTOVRWESIZ, ZOBBEMf>TRWIEEA, FELTBEXT, )

AR BE. SO A VI —RE—RNCBERTFELELT 20EDH 23— FTOAFEL
F5, BEDLTT —A VI —REMFFET 2720121 PyErr_Fetch() 2o T 7EE W,

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

Part of the Stable ABI. & 2K Tl&. BUF D PyErr_Fetch() PR FEIZ 7 EF{L I TH0iW”
AREMEA DD T, DF D, *exc I FAA TV =27 2D *val EFAIL Y 7 ADA Y AR Y AT
BWEWIEKRTY, ZOBBIIZDOISIRIBECED I I 2%, AR 2T 5201 ffbih %
T, TOMEMATTRIERELIN TV I2HAIIMMDEE VA, BEERLIEZAA7 +—<v A2 HRET S
ToDITHEINTVET,

AR ZOBBUIBIMEICEEERINIC _ traceback  JEMEERERE LEHA . FL—2ANy 7 EFHUNC
BWET BN D 2581, ROBMDa— FHFBPHETT:

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

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

Part of the Stable ABI since version 3.7. sys.exc_info() TREOLNZFIMNEREZIIELES, Zh
3 BECHER BINESRT 20T, HiiCEHSINLANNOSIRIIF > TV EHA, FTLWV3
DDATI 27 PANDOBREZIELETH, ZOHIZIE NULL 23D 2000 LOLERF A, ZOBEEIIHISME
HMOIRREZZH L Ao
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AR CoRBUE. EEERAINERS - FTREHINERE A, EHICE S & ZRUIBISDIRER
—IRINCRIF L. RS MEDH 23— FCHEHT 2 e TE LT, StoREZTICES. L
W27 V73 %12id PyErr_SetEzcInfo() %o TLZE W,

N—ar 3.3 TEM.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
Part of the Stable ABI since version 3.7. sys.exc_info() THELNZHNMEREZRELE T, N
G BHCHER B2 ST 20 DT, FikicEZHanfitAoSRidR o TV EEA, 2O
B BANDZREEAET, BINOREEZZ Y7 LEWEEIRX 3 DR TO5I8IC NULL 2L TLE
XV, 3 DDFBUTONWT DRIV IRANK, PyErr_Restore() ZHIRLTL &\,

AR OB @ERANERS a- FTREHShEEA, EMICES &, TIPS OIRE
ZRNCRFEL, RIS BENDH 23— FTHAT 2 2N TE LT, FMOREZEGES 21213
PyErr_GetEzcInfo() 2> T ZE W,

N—a v 3.3 THEm.

55 U FNUNVEIVT

int PyErr_CheckSignals()
Part of the Stable ABI. This function interacts with Python’s signal handling.

If the function is called from the main thread and under the main Python interpreter, 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.

The function attempts to handle all pending signals, and then returns 0. However, if a Python
signal handler raises an exception, the error indicator is set and the function returns -1 immedi-
ately (such that other pending signals may not have been handled yet: they will be on the next
PyErr_CheckSignals () invocation).

If the function is called from a non-main thread, or under a non-main Python interpreter, it does

nothing and returns O.

This function can be called by long-running C code that wants to be interruptible by user requests

(such as by pressing Ctrl-C).

AM: The default Python signal handler for SIGINT raises the KeyboardInterrupt exception.

void PyErr_SetInterrupt ()
Part of the Stable ABI. Simulate the effect of a SIGINT signal arriving. This is equivalent to
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PyErr_SetInterruptEx (SIGINT).

JAMR: This function is async-signal-safe. It can be called without the G/L and from a C signal
handler.

int PyErr_SetInterruptEx(int signum)

Part of the Stable ABI since version 3.10. ¥ 7 FADEFEL R EZS I 21— LET, R
PyErr_CheckSignals () DMHINz &, BZ N> 7 FABEBRHD Python DY 7 FANY RS
PO HENET,

This function can be called by C code that sets up its own signal handling and wants Python
signal handlers to be invoked as expected when an interruption is requested (for example when

the user presses Ctrl-C to interrupt an operation).

Bz 672> 7 F A0 Python WL Eieh -7z (signal.SIG_DFL 7z1% signal.SIG_IGN (2%
EENTWR) BHE, BHEIhETS,

If signum is outside of the allowed range of signal numbers, -1 is returned. Otherwise, 0 is returned.

The error indicator is never changed by this function.

7EM: This function is async-signal-safe. It can be called without the GIL and from a C signal
handler.

N— a3 v 3.10 TEH.

int PySignal_SetWakeupFd (int fd)

ZD2—FT 4 VT 4B SO FNEZFH o B I FAFEEANL P LTEZRADL T 7 4
AR TFEIEELET, fdid/ 7y TRy D %A, ZOBEBUZ. 1 OFio7 7 41
L TEIRL T,

-1 2ETr, ZORELEMCLET,;, ZUPWITKRETT, Z DX Python @ signal.
set_wakeup_fd() YFEIFTIN, YARII—F v 7 bITVERA, fd3EMRT 7 4 ViR FT
HENETT, ZOBBIEXAA VALY FERLDARUHEINZRETT,

N—Yar 3.5 TEHEH: Windows T. ZOBEEBIEIY 7y AV EAESR—ITB L5 DELA,

5.6 AN S

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

Return value: New reference. Part of the Stable ABL. 2D —F 4 VU7 4 BIEUIHH L WhHlsk > 5
AMER L TR L £F, name 51803H LIS O 4T, module.classname JEHD C XFHITiRY
U2 570 base & dict 5@ NULL TS, AR ITRTOHSDLDDL— b, fHARAALS
Exception (C Tld PyExc_Exception ¥ L T7 7 RAJfE) ZL— b LTIRELLIZ FAA T =
7 FERERL E5,
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LW 72D __module__ EMEIE name 5IEDEIEID (REBED Py M ET) KRES N, 77 RE
BRI (RED Ry bOR) KEHESNE T, base 5IBUIRDD D=7 F2AEIEET 572012
FRET; DDV ITRTH, VIADXRTNVTHMEOERA, dict 5IBIET 7 RAEHE XY v FOFF
EREETH2DIHEZET,

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

PyObject *dict)
Return value: New reference. Part of the Stable ABI. PyErr_NewEzception() IXIX[FE U T3 5,

FLWHISL Y 5 2 HIC docstring ZFRETEZ ¥ 3, doc 2% NULL THWIGE. 2002 7 20D
docstring 1272 D £9,

N— g v 3.2 TE.

5.7 FINATo o b

PyObject *PyException_GetTraceback (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __traceback__ EE» o7 7&
ATE2HDEET. HISMIBIT % traceback DT LWEHZIRL £3, BRT % traceback 23 W
A3, NULL 2B L £ 35

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
Part of the Stable ABL. ZOfIAIZBE$ 3 traceback 12 th 2ty FLE T, 7V 7§ 512X Py_None
EHEALTIZZW,

PyObject *PyException_GetContext (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __context__ BME»57 27+ 2
TE2HDLRAIL, HIACETZ2a>TF 2L (ex PEH IR ITUHE L T RIOFISNA > 2 &
) DFLWSBHERLET, BFRT 220 7F X M EWEEE NULL 2R L E 3,

void PyException_SetContext (PyObject *ex, PyObject *cix)
Part of the Stable ABL flIAMCET 22> 7F A M2 ctz By P LET, 7V 7335121 NULL %
L TLZE W, ctx BHIGA VAR ADE S 2P D 2T 2 v 713 TbIhERA, ZHIZ
ctr NOBREBRAET,

PyObject *PyException_GetCause (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __cause__ BMWH» 57 72T
Z2bD LU, HIFMCEES 2K (raise ... from ... ITXo Ty FENBHIHA >R E VR,
% L <& None) DF LWEBRZIEL £7,

void PyException_SetCause (PyObject *ex, PyObject *cause)
Part of the Stable ABIL. FIAMCEIRS 2 A cause 2y P LET, 7V 7 F 511 NULL ZfFH
LTLZEW, cause IS A VA X 20> None DEL LN TH D Z L 2iELD 8T = v 713ThH
NFEVA, THX cause NDBREERAE T,

Z DREFUC & - THEBRIVIZ __suppress_context__ IZ True 2ty b ¥N 5,
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5.8 Unicode fIAAFT U

T o C 53825 Unicode BN Z2/E- 72 DEBIELZD T27DICHMAL X,

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. Part of the Stable ABI. encoding, object, length, start, end, reason

JEE% % o7z UnicodeDecodeError 4 7Y = 7 M Z{EM L ¥ 3, encoding B XU reason i& UTF-8
I a— REINLFHITT,

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 wvalue: New reference. encoding, object, length, start, end, reason J&1 % ¥ - 7=

UnicodeEncodeError 4 7Y =2 b Z{ER L £3, encoding B & reason 1 UTF-8 = > a—
R ENTXFHITT,

N— g v 3.3 TIE#ERE: 3.11

Py_UNICODE is deprecated since Python 3.3. Please migrate to
PyObject_CallFunction(PyExc_UnicodeEncodeError, "sOnns", ...).

PyObject *PyUnicodeTranslateError_Create(const Py UNICODE *object, Py ssize t
length, Py _ssize_t start, Py ssize_t end, const

char *reason)

Return walue:  New reference. object, length, start, end, reason J& £ % ¥ o 7=
UnicodeTranslateError * 7Y = 7 M ZA{EM L £ 3, reason & UTF-8 =Y a— R NLXF
HIT3,

N— g v 3.3 TIHHER: 3.11

Py_UNICODE is deprecated since Python 3.3. Please migrate to
PyObject_CallFunction(PyExc_UnicodeTranslateError, "Onns", ...).

PyObject *PyUnicodeDecodeError_GetEncoding(PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding(PyObject *exc)
Return value: New reference. Part of the Stable ABL. 52 &z 472 22 + D encoding |&
MrELET,

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. Part of the Stable ABL. 5.2 &17=f4 4 79 =27 D object B
ZIRLUES,

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py ssize t *start)

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py ssize t *start)

72 % 5 & fISE



The Python/C API, JJ—2X 3.10.13

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py _ssize_t *start)
Part of the Stable ABL. X NN A 7P =2 b2 5 start BIEZEIE L T *start ML £3,
start & NULL THoTIIR D FHA. MIILES 0 &2, KMLES -1 ZIRLET,

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_1 start)
Part of the Stable ABL. X N7BINA TP =27 b D start [E\MEE start TEELFET, WALEZS
0%, RBLS -1 ZRLET,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py _ssize t *end)
int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py ssize 1 *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py ssize t *end)
Part of the Stable ABL X NHINA T2 227 b2 5 end BELZEIEL T *end ITHEML £3, end
& NULL THo TR FHA, BIILES 0 2, KBMLZS -1 ZRLET,

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py _ssize t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py ssize t end)

int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py ssize t end)
Part of the Stable ABL. EXN/FINA T 27 v D end BHEE end ITRRELET, BILZS 0
o RBLES -1 ZIRLUET,

PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetReason(PyObject *exc)
Return value: New reference. Part of the Stable ABL JEXN/=H44 72 227 D reason BIHE%R
BLET,

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

int PyUnicodeTranslateError_SetReason(PyObject *exc, const char *reason)
Part of the Stable ABIL. XN/ 7Y =7 b D reason BHE%E reason WKFHEL ET, KNL%=
50%, RBLES -1 ZIBLET,

5.9 BlROEE

These two functions provide a way to perform safe recursive calls at the C level, both in the core and
in extension modules. They are needed if the recursive code does not necessarily invoke Python code
(which tracks its recursion depth automatically). They are also not needed for ¢p_ call implementations

because the call protocol takes care of recursion handling.

int Py_EnterRecursiveCall(const char *where)
Part of the Stable ABI since version 3.9. C L\ )LOHBMHOHELEZLELS I L LTW2 2 I AICHZ
fFF %3,
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USE_STACKCHECK HNEZEINTWVWBIEE, OS DR Xy W F—N—ya—nBLlhrEd0%
Py0S_CheckStack() ZffioCTFzv 7 LEF, DL A—N—=78B—-LTWVW37R5, MemoryError
Xy LB TRWVEZRLET,

RICZOBEBEZHERD ERBCELTVWARAVWSAZF 2y 27 LET, LRBIELTWRIE
RecursionError 2y F LYRTRWEEZRLE T, £ TRWVWEEEZEREZRLET,

where 1& " in instance check" D k5% UTF-8 =y a— FEINXXFEIIZL T, HIROFEX DR
FUEL -2 2 TiEH AN 5 RecursionError DX v —JIWCHEETE S XDICITNRNETT,

N— g 3.9 TZH: This function is now also available in the limited API.

void Py_LeaveRecursiveCall (void)
Part of the Stable ABI since wversion 8.9. Py_EnterRecursiveCall() T X ¥ %3,
Py_EnterRecursiveCall () @ BEHLTc FECH LITHL 1 BIFHZZRT IR D 28 A,

N— g 3.9 TZH: This function is now also available in the limited API.

Ay 7 FRUCH U tp_repr ZEYNTEET 21213, FELBROUHIRD ENE T, A&y 7 OFFEN
Z. tp_repr FERMIEZEF 27014 T 2 7 b EMlo T BEXNH D ET, XD 2 2OBEIZZD
HEEETAZICLET, FHEIX, 2Nl reprlib.recursive_repr () AR C OFEETT,

int Py_ReprEnter (PyObject *object)
Part of the Stable ABIL. fERRIEZ AT % 72DIT. tp_repr DFEIZEDFEHETIHEIHL 3,

ZFOATI 27 PRI INZ DI o756, ZOBRBBEDEREZRLET, ZDOHA.
tp_repr DFEHIZ, BFRERTXFINA T 227 P ERITRETT, HlXiE, dict A7V =2 ME
{...} 2RLETL, list A7V =27 MI [...] ZRLET,

FRER D ERIGEL 2581, ZOBBIIAOREEZEL £, ZO%HA. tp_repr DFEHII KD
IZ1& NULL 23R §RETT,

FhAN DGR, BRI Ea 2R L, tp_repr OFEHTEE B VAL HIT THrEVERA,

void Py_ReprLeave (PyObject *object)
Part of the Stable ABI. Py_ReprEnter() Z# T X8 %3, 0 ZiR L7z Py_ReprEnter() OM-UH L
WXL 1 EFEE2R TSR D 28 A,

5.10 RZEHIS

PyExc_ D12 A2 Python OIS EA K £HiZ D07 m— VERE LT, $RXTORELE Python Hl44 237
HFRET S, ZOHIEM Pyobjectx ZHib, IRTIFIRALFT T 27 v TF, HEBERHIT 572012, IXT
DERZELITIHEL £9:

C# Python %4 AR
PyExc_BaseException BaseException *l
PyExc_Exception Exception *1

ROR—T|HL
74 % 5 & FIN0E
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R 1-RIOR—IH5DHKE

C#% Python % AR
PyExc_ArithmeticError ArithmeticError *1
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError

PyExc_ConnectionAbortedErrox

r ConnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedErrox

r ConnectionRefusedError

PyExc_ConnectionResetError

ConnectionResetError

PyExc_EOFError

EQOFError

PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError *1
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError
PyExc_NotADirectoryError NotADirectoryError
PyExc_NotImplementedError NotImplementedError
PyExc_0SError OSError *1
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError

PyExc_ProcessLookupError

ProcessLookupError

PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration StopAsyncIteration
PyExc_StopIlteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError

;kw’\o_yt:l‘l*l.<

5.10. FEHS
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R 1-FIOR—ZH5DHKEE

C# Python % AR
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_UnicodeTranslateError

UnicodeTranslateError

PyExc_ValueError ValueError
PyExc_ZeroDivisionError ZeroDivisionError
N — Y a3 ¥ 33 TIEMm PyExc_BlockingIOError . PyExc_BrokenPipeError .

PyExc_ChildProcessError .
PyExc_ConnectionRefusedError
. PyExc_FileNotFoundError
PyExc_NotADirectoryError .

PyExc_ConnectionError .

~

. PyExc_InterruptedError .

PyExc_PermissionError N

PyExc_ConnectionResetError .

PyExc_TimeoutError (& PEP 3151 ICX hEAINF LTz,

PyExc_ConnectionAbortedError .

PyExc_FileExistsError

PyExc_IsADirectoryError .

PyExc_ProcessLookupError .

N— a v 3.5 TiBM: PyExc_StopAsyncIteration 3 & Uf PyExc_RecursionError ,

N—a v 3.6 TiBMl: PyExc_ModuleNotFoundError.

INBIZEHEDH 5 PyExc_0SError DA 7 XT3

C%

AR

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

*2

N—=Yar 33 TEHE: ZhoDTA ) 7 RIPINOREZ 7T 5701 fEb g3,

TR

12 BRI OB D 72D DR— R F7 5 A TF,
*2 Windows TOAERSINTWET, 7V FrtyH+=r 0 MS_WINDOWS BERSINTWEINT A I FEI LT, ZA%RMlS a—

FEREH#LTLIEX N

76
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5.11 B#¥ZEHTIY

PyExc_ D& A2 Python DRI DL £RiE D7 v — VA LT, $XTOEE Python B0 7
TUDFHARET S, TNBIEA PyObjectx ZHib, TRTIZIRAAT7Y =2 b TY, 7TEERIT 572012,
FTRTOEREZLTICHIZEL 5

C# Python % FR
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

N— a ¥ 3.2 TiBf: PyExc_ResourceWarning.

HER:

*3 =z IDOFEEES D T2 ) DIeDDR=RA 7 F A TT,

5.11. FEESEHTIY i






SIX

A—FT«14 V7«

ZOEDBEEBIE, C TEINEZa—FE Iy b7+ —LBTHIEDD 2 HDITTE ETHRILDOD DD S,
C 75 Python €V 2—LZf5dD, Z L THEDFIEEZMBR LD, C OfEid 5 Python OfEZ S
2HDET, HABRLI—T 4 VT4 NRRTEZITVET,

6.1 AXRL—FT 1 VI RATLEEDI—T1 )T«

PyObject *Py0S_FSPath (PyObject *path)
Return value: New reference. Part of the Stable ABI since version 3.6. Return the file system
representation for path. If the object is a str or bytes object, then a new strong reference is
returned. If the object implements the os.PathLike interface, then __fspath__() is returned as

long as it is a str or bytes object. Otherwise TypeError is raised and NULL is returned.
N—a v 3.6 Tl

int Py_FdIsInteractive (FILE *fp, const char *filename)
filename & \N5 ZHTOEHE 1/O 7 7 4 )L fp 230EEHY (interactive) TH 2 & EZ LN BLEICE (FF
¥r) ZRLET, 24Uk isatty(fileno(fp)) DEIZRBZ 7 7 A VDHETT, Fa—NLRKR7 5
7' Py_InteractiveFlag DEDHEITIA, filename KA ¥ & H NULL 2>, %H{AHT '<stdin>' 7
1777 DVITHAICFELWEFICOHEZIELET,

void Py0S_BeforeFork()
Part of the Stable ABI on platforms with fork() since version 3.7. 7RX AN T + — 2 F ZHEIIT,
WL O ONERIEE IS 2 72D DBIET T, fork() PHED I mt 22 EH T 2 Z OB D
B2 WO RN C OBBZEF O S R TR D 8 A, forkO HERSNTVE S AT LTD
AFATEET,

Z%:  The C fork() call should only be made from the “main” thread (of the "main”

interpreter). The same is true for Py0S_BeforeFork().

N—=a v 3.7 THEM.

void Py0S_AfterFork_Parent ()
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Part of the Stable ABI on platforms with fork() since version 3.7. 70v AN 7 +—2 L11RICH
HRIRERZ BHHTY 2 oD DBIEIT ¥, fork () . BED 70t X2 RS 5 € DAL BIEE MU
HLZRIC, e XQERBPEII LTh 5020063, BlTutZXns ZOMBEF X7
TR D LA fork() DERSNTVEY AT ATOAFMATELT,

g,
= Q-

The C fork() call should only be made from the “main” thread (of the “main”
interpreter). The same is true for Py0S_AfterFork_Parent ().

N— a ¥ 3.7 TENM.

void Py0S_AfterFork_Child()

Part of the Stable ABI on platforms with fork() since version 3.7. Function to update internal
interpreter state after a process fork. This must be called from the child process after calling
fork(), or any similar function that clones the current process, if there is any chance the process

will call back into the Python interpreter. Only available on systems where fork() is defined.

Z&=a,
El=H

The C fork() call should only be made from the “main” thread (of the “main”
interpreter). The same is true for Py0S_AfterFork_Child().

N—a ¥ 3.7 Tl

BE:

os.register_at_fork() % | A § % & Py0S_BeforeFork(). PyOS_AfterFork_Parent()

Py0S_AfterFork_Child () I &k o TR E NS A AKX LD Python B ZERTE L7,

void Py0S_AfterFork()

Part of the Stable ABI on platforms with fork(). 7 vt A% fork L7z ONFIREZLZ EHT 2729
DT T; fork & Python £ ¥ X 7V X 2 WK 2355, #7227 vn2 ANTZ OBEEEMOHX

RIXHD T A, Hilh 7o AT RETIREZ0— P 556. ZOBBEIFCHTLERD
DEH A,

N— a ¥ 3.7 TIEHESE: ZOREEUX Py0oS AfterFork_Child() XX > CTEERI LN E LT,

int Py0S_CheckStack()

Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. 4 ¥ X 71
APARy 7B VR LR ZWEZRLES, 20F =y ZEBICREEELIDH D T
USE_STACKCHECK 23EFR I N TWAHE (HIKTIE Microsoft Visual C++ 2 2284 I TEAL R L

Windows fix) (2 L2 FIHTZ ¥ A . USE_STACKCHECK [ HEIICERINET; HifOa—KFTZ
DEHFREEFELTIRD ¥ A

PyOS_sighandler_t Py0S_getsig(int ¢)

Part of the Stable ABL. &7+ L i ZWHFTBBIEDS 7 FANY FI72BELET, ZOBEIZ
sigaction() F72l& signal() OWVITNLIINT 2 NT v X—TF, sigaction() % signal()
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ZEEMCH L TIER D £8A! Py0S_sighandler_t & void (*)int O typedef 12 & 2 5% TS,

PyOS_ sighandler_t Py0S_setsig(int ¢, PyOS_ sighandler_t h)
Part of the Stable ABL. 279V { T B3BEDS T FANY RI% h IZRELET; UETO> 7
FANYRIZERELET, ZOBBIE sigaction() 7213 signal() OWVWITNITHT BT v
R—T7, sigaction() X signal() ZEHEMP I L TIE72 D £ A! Py0S_sighandler_t I3 void
(*)int @ typedef 12X 3BT,

wchar_t *Py_DecodeLocale (const char *arg, size_t *size)

Part of the Stable ABI since version 3.7.

Z4&:  This function should not be called directly: use the PyConfig API with the
PyConfig_SetBytesString() function which ensures that Python is preinitialized.

This function must not be called before Python is preinitialized and so that the LC_CTYPE

locale is properly configured: see the Py_PreInitialize () function.

T7ANSATLDIY AT A VJEIT—NYET 2O, M FHETa—-RFLET, 25—~
> K 72 surrogateescape L7 — Y 7 56, 7a— FTELRWVAA M U+DC80 225 U+DCFF
EFTOHFDONLF L LTTa— I, N MBI asr— b XFe LTrFa—-FTEI3581E. 7
a— FF2DTIER < surrogateescape T — Y R &2 fio TS MNIBRZRATFr—TEINET,

FLLAXEBVHRENTZVA FX v T 7 X—NTFHNNDRA VEZIBRLET, ZOXEYZBIRT 2D
12t& PyMem_RawFree() %{fo T 72& W, BI# size 5 NULL TRWEHEE, null XFHD Y A K
X ¥ 77 R—D% *size "EXIAAE T,

Fa—FH LB XEVERTLS -2 E 22 NULL 2R L %3, size &5 NULL THRWHEIZ, X
EVILIT—DE EZ (size t)-1 &, TaA—FTDIZI7—DE ZlI (size_t)-2 & *size IKKEL
x93,

The filesystem encoding and error handler are selected by PyConfig Read():  see

filesystem_encoding and filesystem errors members of PyConfig.
CIAT7IV—NATPBRVRD, Fa—FToOZI7-R@EIDZFTEA,

¥ 77 R—XFHNENAL P XFFNIRFTICE Py_EncodeLocale () BAEEf - T 72X W,
BE:

PyUnicode_DecodeFSDefaultAndSize () 3 XU PyUnicode_DecodeLocaleAndSize () BA%L,
N—= a ¥ 3.5 TEM.

N—=Ta ¥y 3.7 TEHE: ZoEHKIX, Python UTF-8 Mode TIX UTF-8 > a—7 4 Y 7% FAHT 3
X2 EL%,

N—Y a ¥ 3.8 TZHE: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero;

6.1. ARL—FTo VI AT LEEDI—Tos )T+ 81
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char *Py_EncodeLocale(const wchar_t *text, size_t *error_pos)
Part of the Stable ABI since version 3.7. V4 K& ¥ 57X —XFH% T7AIN AT LOITY 01—
TAVIELIZ—NYEZ T ya—FLET, T7—Y FIH surrogateescape =7 — 1> K7
%5, U+DC80 55 U+DCFF £ TOHPDH u 7 — b XFiE 0x80 55 0xFF FTDNA MIE
SNFET,

UL XEBVERINEZEAL P XFIANDRAL VRERLET, TOXEYEBRMT 20121
PyMem_Free() o T &V, TVa—FZI7—XAEVHEHELI—D L =X NULL 2IRLE T,

If error__pos is not NULL, *error_pos is set to (size_t)-1 on success, or set to the index of the

invalid character on encoding error.

The filesystem encoding and error handler are selected by PyConfig Read():  see

filesystem_encoding and filesystem errors members of PyConfig.

NA MXFHNET A R v T 7 R—XFHNIRETITIE Py_DecodeLocale() BIEZE > T 72 &\,

Z4&:  This function must not be called before Python is preinitialized and so that the

LC_CTYPE locale is properly configured: see the Py_PreInitialize() function.

BE:
PyUnicode_EncodeFSDefault () B XU PyUnicode_EncodeLocale() B
N— a v 3.5 THEM.

N—Yar 3.7 TEHE: ZoEHIE. Python UTF-8 Mode Tl UTF-8 =>a—5 4 Y7 2FH$ 2%
XD FEL%

N—=Y 3 v 38 TZHE: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero.

6.2 X7 LA

sys BV a— AP REHEL TV AHEREIC C Da—F2 57 72 23208 TT, IXTOBEBIIBED A ¥ &
TYVEAL Y KD sys EY 2a—VOFHEFEIIHLUTEELE T, ZOFFEIATDO AL v FIRERE AN
INTVET,

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. Part of the Stable ABL. sys €Y 2 —/v®D name 7Y =7 b
ZIRS H AFE LT AUIBIIN 2 BOEE IS NULL 2R L 5,

int PySys_SetObject (const char *name, PyObject *v)
Part of the Stable ABI. v % NULL THEWES, sys TV 2—L®D name IZ v ZRELET, v 2
NULL 25, sys EY 2 —A2 5 name ZHIFRLE S, MLz 0 2, =7 —FRd -1 ZRLE T,

82 B6Z1-F1UT



The Python/C API, JJ—2X 3.10.13

void PySys_ResetWarnOptions ()
Part of the Stable ABI. Reset sys.warnoptions to an empty list. This function may be called
prior to Py_Initialize().

void PySys_AddWarnOption(const wchar t *s)
Part of the Stable ABI. Append s to sys.warnoptions. This function must be called prior to

Py_Initialize() in order to affect the warnings filter list.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
Part of the Stable ABI. sys.warnoptions IZ unicode ZBIML %3,

Note: this function is not currently usable from outside the CPython implementation, as it must
be called prior to the implicit import of warnings in Py_Initialize() to be effective, but can’t be

called until enough of the runtime has been initialized to permit the creation of Unicode objects.

void PySys_SetPath(const wchar t *path)
Part of the Stable ABI. sys.path % path ICEENENRAD, VA ATV 27 PIRELE T,
path W& 77 v b 7 4 — L DR ARZXT Y I & (Unix Tl& :, Windows Tid ;) TRUISNI S ZADY
A FTRITUIED T2 A,

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABI. format THE I NI FH% sys.stdout ICHNILE T, YIDiEEDHH
EZokGEzEd. PINME—UEL FEA (D).

format &, 7 —~<v MEOHILFHD b —ZNLDKE X% 1000 N4 AT IR ZXRETT, -
1000 A SO ISCFINIEIDEED SN E T, BT, FlRDRN "%s” 74 —~< v P ERESNE
TIEHHEFRA, "%.<N>s” DLIICLT N IZ 10 #EROMEEIEE L. <N> + 20O 7 +—~< v
MEDRKY A X231000 2RI RV E D ICHKETEINETT, HL XD "% 12K E(TT 3 HH
DHHET, IFFECRKEVEIHICH LT, HEOKTEH T 2REEND D £75,

MEDFHEA LD, sys.stdout RESN TV oHE. 74—y MEOX v &= 3AY O
(CLRVD) stdout WZHITENET,

void PySys_WriteStderr(const char *format, ...)
Part of the Stable ABI. PySys_WriteStdout () R U T3, sys.stderr b L <& stderr 127
LEd,

void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABI. PySys_ WriteStdout() 12 7/zB8% T3 D3, PyUnicode_FromFormatV() %
FoTRAvE—V% 74—y L, XAvt—YRTREOEIIYIDFEDLDIZLETEA,

N—a v 3.2 Tl

void PySys_FormatStderr (const char *format, ...)
Part of the Stable ABI. PySys_FormatStdout () R LT T3F 2. sys.stderr & L <& stderr 12
HLET,

N—a v 3.2 Tl

void PySys_AddXOption(const wchar_t *s)
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Part of the Stable ABI since version 3.7. Parse s as a set of -X options and add them to the
current options mapping as returned by PySys_GetXOptions (). This function may be called prior
to Py_Initialize().

N—a v 3.2 TEM.

PyObject *PySys_GetX0Options ()

Return value: Borrowed reference. Part of the Stable ABI since version 3.7. sys._xoptions &
[tk -X 7> a YOBREOHEZERLET, =7 —MEE %, NULL 28RS, fiststy hEh
\ij—o

N— g v 3.2 TEM.

int PySys_Audit (const char *event, const char *format, ...)

Raise an auditing event with any active hooks. Return zero for success and non-zero with an

exception set on failure.

If any hooks have been added, format and other arguments will be used to construct a tuple to
pass. Apart from N, the same format characters as used in Py_BuildValue() are available. If
the built value is not a tuple, it will be added into a single-element tuple. (The N format option
consumes a reference, but since there is no way to know whether arguments to this function will

be consumed, using it may cause reference leaks.)

Note that # format characters should always be treated as Py_ssize_t, regardless of whether

PY SSIZE_T_CLEAN was defined.
sys.audit () performs the same function from Python code.
N— a3 v 3.8 Tl

N— a ¥ 3.8.2 TEHE: Require Py_ssize_t for # format characters. Previously, an unavoidable

deprecation warning was raised.

int PySys_AddAuditHook (Py_ AuditHookFunction hook, void *userData)

Append the callable hook to the list of active auditing hooks. Return zero on success and non-zero
on failure. If the runtime has been initialized, also set an error on failure. Hooks added through

this API are called for all interpreters created by the runtime.

userData RA X7 v Z7BFCIEENE T, 7y Z7BREHR S V24 20 6BOHENE b L
NZVDT, TDORA »RIZERE Python DIREZSBIRIRETIEHD THA,

This function is safe to call before Py_Initialize(). When called after runtime initialization,
existing audit hooks are notified and may silently abort the operation by raising an error subclassed

from Exception (other errors will not be silenced).

The hook function is of type int (*)const char *event, PyObject *args, void *userData,
where args is guaranteed to be a PyTupleObject. The hook function is always called with the
GIL held by the Python interpreter that raised the event.

See PEP 578 for a detailed description of auditing. Functions in the runtime and standard library
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that raise events are listed in the audit events table. Details are in each function’s documentation.
SIBUEL T & A X b sys.addaudithook ZEH L 7,

N— g r 3.8 TEM.

6.3 Ot X

void Py_FatalError (const char *message)

Part of the Stable ABI. B@HILZ —X vt —3 (fatal error message) % 7] LT 7 1+t 2 % 5lfil#
T (kill) LE 3, BBRLHZITONEE A, ZOBIE. Python 4 > & 7Y X Z2HW0iilT 5 DHE
BMTH2 X5t shize & fIZE A7V =27 MEHEPHREL TV L Bbhs L 2120
Ay MUHZXNZ X LRITIUIRD £2 A, Unix TiE, 5% C 54 75 VB abort ) MU
H LT core ZAML &5 LA T T,

The Py_FatalError() function is replaced with a macro which logs automatically the name of

the current function, unless the Py_LIMITED_API macro is defined.

N— a ¥ 3.9 TEH: Log the function name automatically.

void Py_Exit (int status)

Part of the Stable ABL. BI{EQ 7at X2/ T LE T, Py FinalizeEx() RPN L7z, #54E C
477 VBEBD exit(status) ZFFCHILE S, Py FinalizeEz() BT T —IXRo75E. BT
AT —R AT 120 TRESINE T,

N—Par 3.6 TEHE: RTUHOL S —I3MEI N LD L,

int Py_AtExit (void (*func))

Part of the Stable ABI. Py_FinalizeEz () 7 HW-UH X 2 BEARNIE 21T 5 BIEK (cleanup func-
tion) Z B L £ 3, BIARBEBIIGIEIL CHFOH A, EZERELEEA. AT 32 ORIHBRL
MR EERTE T, BECHINT 2, Py AtEzitO) X 0 BIRLET; KT 2L -1 2RL %
o WRICERE U RAARNIEREE D 5RO XN E T, FBEBEEA —E L2 Eh iR
Ao Python ORNERIIZHE T LI AR MIERIEL & D IENIZSE T L TWA DT, func 225XV 5
Python API FEUHI L Tl372 D € A

6.4 EZa—-ILDAVER—-F

PyObject *PyImport_ImportModule (const char *name)

Return walue:  New reference. Part of the Stable ABIL. Z OB I T TN 3
PyImport_ImportModuleEz() % HHi{L/zA4 ¥ X —7 = — R T, globals B X locals 51%% NULL
DEZFITL. level Z 0 1I2L72HDTT, name 51Ky PR EENIHE (D2 v Fr—Y0H T
EY 2 ERELTOVREHR). fromlist 5BV A ['+'] KBMEH,. ROESEY 2 -1 %
Dhy TRy = TRERLBHTDEEY 2 —b (named module) 1245 XH5ICLET, (&
BB ZDRDFIZIE. name BEBICIEY TES 2 — L TR I Rv r—IERIET L TWBEA,
Ry r—=Y0 __all__  ZRHEEIN TV Y TEY 2 -0 —FINTLED LW EIERD S

6.3.
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DET, ) A VR=PEINLET 2= NAANDOFLBRBHRERLET, RRLIGEEFINZEY L.
NULL ZIBLE T, 4 ¥ R— MIEKBL7ZEY 2—lid sys.modules X5 D XA,

Z OBENEIICHI A VAR — P REALE T,

PyObject *PyImport_ImportModuleNoBlock(const char *name)

Return value: New reference. Part of the Stable ABI. Z DEEE. PyImport_ImportModule() @
JRIETFEDTA VT ATT,

N— a3y 3.3 TLHE: ZOBKE. 1ERITAIDZAL Y FIckoTA vy E—ruavy 22 Tbh T\
BIENEIZRBR L TWE L7z, Lo L Python 3.3 Tk, KD OEHN TR Y 7 AF— 2B EY 2 —)1
ZTeony ZIZBITLEDT, ZOBBORALIRS BV ITPHLETIED D FHA,

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

PyObject *fromlist)
Return value: New reference. €Y 2= %A Y R—=FLET, EV2—1DA VK= FMIOWTIE

HAIAAD Python BAE __import__ () ZHitre X< bh b ET,

EDEF. A Y E—FENEET2a—ADhy TL RNy T —IADF L WEEL, KR LEEEIE
st 23 E LC NULL 238 L ¥, __import__() LEL & DT, Nv s —Y DY TEY 2 —DEK

TNz FlX, ZETR fromlist ZIEXNRELINI. Py TLRALDRy =T ZRLET,

A VR —= IR UT=5EE. PyImport_ImportModule() &[RRI TERRES 2 —LDF TV =
7 M RHIBRL £7,

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject
ylmp P J g

*locals, PyObject * fromlist, int level)
Return value: New reference. Part of the Stable ABI since version 3.7. €Y 2a—WV% A4 YK—1tL

F9, EYa2—1DA YR—= MIOWTIHHAAIAAD Python B __import__ () %FHtre X< oh
DET, 2WVH5DS, BHED __import__ O X ZOMEBZEETIHL TVWELLTT,

ROEIZ. £ VR—FENEET2—AD by TRy T —IANDH LWSHED, KL 7285813
BIs 2% E LT NULL 2R L ¥ 3, __import__() YU &SI, N Fr—YDH TEY 2 —LHEK

SN FZ, 22T fromlist ZEINLRLONI, by TLRADARy =T %KL ET,

N—a v 3.3 Tl

PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *lo-

cals, PyObject *fromlist, int level)
Return value: New reference. Part of the Stable ABI. PyImport_ImportModuleLevelObject ()

YT WVWE T, name A% Unicode A 7Y =7 b T3 UTF-8 Ty a— FENELFHTH 3
TR ET,

N—V gy 3.3 TEH: level ITIXDIFPADEIIFHTEEEA,

PyObject *PyImport_Import (PyObject *name)

Return value: New reference. Part of the Stable ABL FRIED 7 £ Y R— 1+ 7 v Z7BIE” ZIEOH T
TeDDEKEDA >R —T7 2 —RATT (level 1IZ 0 ZIHRT 22, Hiddf O R—- T+ 2EKLET), 2O
BEIIRED 70— OVEHFFERND __builtins__ 25 __import__ () BIBEMUOHL 3, T4
Db, BIEDBRFIZA YA P—LENTWEA Y R—b 7y 7flioTA Y R—- b 2{TVET,

86

BO6EIA-TaUTH



The Python/C API, JJ—2X 3.10.13

Z OBENEICHIN A VAR — M REALE T,

PyObject *PyImport_ReloadModule (PyObject *m)

Return value: New reference. Part of the Stable ABL. €Y 2 —/L%Hu—F (reload) L¥3, ED
EEHEE—FLAEEY 2—Ah by TRy =IO RBRICZD £9, KRLEHBE I
B4kt b L, NULL ZIBLE T (ZOHATDH, Y 2 —MIERINTWI5EERDHD £7),

PyObject *PyImport_AddModuleObject (PyObject *name)

Return value: Borrowed reference. Part of the Stable ABI since version 3.7. &Y 2 —LZIZNIG
TREY2—NATI 27 bRIBELET, name 5183 package.module DERTHLEVER A,
FTEY 2 FHFEICEZETIEY 2 —ADDH D0 DN, BRIFIUIHLZREY 2a— V24N L T
EY 2 ARFEIHEALE Y, KRMLGEIEEINZELy 8 LT NILL ZIRL 95

AR ZOBKIZEY 2—1DA YER-IFPR—-FETVERA; TV 2 —ARFEFn— FIh T
R, EBOEI 22—V AT I b EBEI IR D ET, PyImport_ImportModule() % Dl
BRZHoTEY 2% YR-FLTLEZ W, Fy MERELTIEE L name BFEELR WG
Ay Ny r—IUBERERE N EE A

N—a v 3.3 THEm.

PyObject *PyImport_AddModule (const char *name)

Return value: Borrowed reference. Part of the Stable ABI. PyImport_AddModuleObject () ¥ 18l
TWE A, name 25 UTF-8 TZ Y a— FEINAFH|TIE < Unicode A 72 =27 M 2EHT 2
RTRLRD T,

PyObject *PyImport_ExecCodeModule (const char *name, PyObject *co)

Return value: New reference. Part of the Stable ABI. €Y 2 — /1% (package.module JERX T
HWOERA) BXY Python DA b a—F 7 7 4 LR AABBE compile() THESGNZa—F
ATV PRIUCEY 2— A% —FLET, EVa—-NA TV 27 PO BSBHRERLXT,
KL 7HEidfstzty F L NULL 2R L %9, /=& X PyImport_EzecCodeModule () DL
IZA 2 721 name 7 sys.modules Ao TWhr LTH, 4 VK- MIEKKLELEY 2113
sys.modules 2D XA, FIHHLORERRLEY 2 — L% sys.modules T DIXBEMETH D,
ZDEIBREY 2 NEAL VKR=PFT2a-RIZLoTE, Y 2—LORENOH LR (EY 2—
MEBEDERD AN TBNTIREL S LR W) 26T,

EY2—®D __spec__ & __loader__ MELHEINTWARIFIUR, BYIRIENEE XN E T, spec
D B—K—lF, EV2—AD __loader__ 7 (b LREINTWIUP) TAUCRESN, 25 ThI
#UZX SourceFileloader D4 Y ARV RITHEINE T,

EV 2D __file_  BMIEa—FNF TV 27 D co_filename N\FHEINF T, b LlEYIREGES
\Z. __cached_ \HREINZFT,

ZOBBIE. TTWAVE—TFEIATVREY 2 —LDEFICEHEe—- F2TVEST, ERWMICE
Y a—LOER— FE1TS HIEIE PyImport_ReloadModule () 2B L TL & W,

name 7S package.module JERD F v MERFELTH o GG, ERER IR TRV ARy I — IS
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B FOERENZNEFICRD T,

PyImport_EzecCodeModuleExz() ¥ PyImport_EzecCodeModulelithPathnames() dZMRLTL 7
SV,

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

name)
Return value: New reference. Part of the Stable ABI. PyImport_EzecCodeModule() &l TW\WE

TH, pathname 75 NULL THRWBEICEY 2a— LA TV =227 D __file__ JEMIC pathname H3F%
EENDHRDERD 5,

PyImport_EzecCodeModulelithPathnames () B L T ZE W,

yObjec mport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *path-
PyObject *PyImport_ExecCodeModuleObject (PyObject * PyObject *co, PyObject *path

name, PyObject * cpathname)
Return  value: New reference. Part of the Stable ABI since wversion 3.7.

PyImport_EzecCodeModuleEz () & Bl TW & 325, cpathname » NULL THRWHEFIZEY 2 —
VAT 27 MDD __cached__ JBMIZ cpathname DREI NS NP ELDET, oD 3 D0
Bo>5b, ZOBBOMERIEELVWTT,

N—Y a ¥ 3.3 TEM.

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

char *pathname, const char *cpathname)
Return value: New reference. Part of the Stable ABI. PyImport_EzecCodeModuleObject () ¥ 1M

TWETH, name ¥ pathname, cpathname 75 UTF-8 TLY a— R XN FHNTH 2 H0B3 R~ D
3, b L pathname 73 NULL DA, cpathname 75, pathname ¥ D & 5 72 {HIZ/8 B XN & 2% Al
2RADRINET,

N—a v 3.2 Tl

N=Tay 3.3 TEHE: Nf ba—RDORABEZSNHEICDA imp. source_from_cache() 73
V= ZRADFIRICHHENE T,

long PyImport_GetMagicNumber ()
Part of the Stable ABI. Python /N4 ba—FZ7 7 4L (A% .pyc 77 4N) DIy 7 F 2 N—%
BLET, P97 F U N—FANAL A= RFT 7 A VDRMID 4 N4 M, U MLVIZYT 4 7 N4 b
F—X—THNIRNETT, T7-DHAEF -1 ZIRLET,

N—Tay 3.3 TEH: RRLEGEER -1 OEERLE T,

const char *PyImport_GetMagicTag()
Part of the Stable ABL. v v 7 X 7 XF%|% Python N4 b3 — K7 7 4 14D PEP 3147 7 % —
~v FTIRL¥7F, sys.implementation.cache_tag DEIMEHHTZ, 20 Z OBEORD D I
TRETHLIeZMFTMLEEL £ 9,

N—a v 3.2 Tl

PyObject *PyImport_GetModuleDict ()
Return value: Borrowed reference. Part of the Stable ABL. EY 2 —VEM DO DFH (\WbHW
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% sys.modules) ZIRL %3, ZORHIZIA VEZTVRILIZ—DRIDIERBOTHERL TR
W,

PyObject *PyImport_GetModule (PyObject *name)
Return value: New reference. Part of the Stable ABI since version 8.8. 52 &N 7=z 4RIDEEIZA >
K= PFEADEY 22—V ZRLET, Y a—AhA Y FR—- FSNTOWRPo75EIE, NULL 2L
FIMN, 2713ty PLEEA, €Y 2 —LOMRIKRL72HEE. NULL ZRL, =5—%2tv
FLET,

N— a ¥ 3.7 TENM.

PyObject *PyImport_GetImporter (PyObject *path)

Return value: New reference. Part of the Stable ABI. sys.path % L  i& pkg.__path__ O
TH3 path ZRMNTF 2720047227 b i RLE T, HEICEK o TE sys.path_importer_cache
HENPOHFTL2ILHDDET, bLELAT Y27 M Fr v adh TV o kB
path BREEKZ 2 7 v 7B EAIH 2 £ T sys.path_hooks #EHELE T, ¥D7 v 73 path BHHE
ZR/RZIZVIEGEEE None ZIRULET; ZAUT KD, path based finder 732 @ path BFE % AT 57
DDOATI 27 bHELNRP oI EZFIH LITIIERE T, RENICBEONLA T 22 M2
sys.path_importer_cache "NF vy v al, A 7Y =7 MDFHLLBREELET,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. name £ WO HARID 7 Y —X (freeze) SNz EY 2 —
AER—RLET, BNIT2L 1%, BV a—BROLLREI-ZGEICIE 0 2, #IHALI KK
L7HE 13N ey LT -1 2IBLET, B—FRBEILAZEY 2 -7 7R T 2121
PyImport_ImportModule() ZffioTL7Z&E W, (Note ZDBIUINE X 3RBEIBLARITS — 2
OFIBIIEY 2= AP T TIA Y R=FENTVABYB—FLTLEVET, )

N—ar 3.3 TEM.
N—=Yar 34 TEHE: __file_  BHIEDIIEY 2Lty PENFEHA,

int PyImport_ImportFrozenModule (const char *name)
Part of the Stable ABI. PyImport_ImportFrozenModuleObject () ¥ TV 32, name I& UTF-8
Ty a— RFEIh7=LFFORDDIZ, Unicode A 7Y =7 b EMFERT2ENRRD T,

struct _frozen
freeze =7 4 VT 4 DBERTE2E5LT7 V- ET 22— VT A7) FXROMERERT
¥, (Python ¥ —ABAYID Tools/freeze/ ZZMML T ZE V) T OMERDERIZ Include/
import.h IZHH. UTD XS ITR-oTVWET:

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

};

const struct _ frozen *PyImport_FrozenModules
ZDRA VRIE _frozen DL A— R 5D, HIEGOERD X 323 NULL ERIZR>TWVWS XS
REHZET KO Wb E N E S, 7V —RENLET2a— V%A VY R-— b TELE, ZOT—-T L%
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BMBLET, Y —FX—T748Oa—FhbIZORA yE2WHEHTEHELC T, giiicAhmshz71 —
LY 2 —VOEEEEREMTE LIICTEE T,

int PyImport_AppendInittab(const char *name, PyObject *(*initfunc))void
Part of the Stable ABL. BEIfFDMARAAEY 2 — LT — T NIZHE—DEY 2 —LEZBIMLET, 20D
BEIBUIFIEM:Z B U PyImport_EztendInittab() DT v X—BE T, 7 — 7R TER
WEEITIE -1 BIRLETS, #FitREY 2—UE name TA VK= FTE, BN VY R— b eRAk
BN X 2 B e LT initfunc ZfEWE T, Py_Initialize() & D BENTIEENH X 2T UK
DEHA.

struct _inittab
HAABES 2=V VXA FPAD—DDLY MY ZFELAL TV AHEARTT, VR MADERIERIZIE,
AV RTYZNHARAEN TV B EY 2 — L DOAH] & PIHLBIR S EE S TWE T, Python %
DAt L SR T0 T ME. ZOBERDELS Y PyImport ExtendInittab() ZHAEHET, B
IO AABEY 2 — NV ZREETE E T, MEARIE Include/import . h TUTD XS WCERINL TV
%7

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

};

int PyImport_ExtendInittab(struct inittab *newtab)
HAABEY 2= NDT =T NZ—HDOEY 2=V ZEIMLET, EF newtab ¥ name 7 4 —/L K3
NULL 2722 T\t > F )L (sentinel) T2 b U THIGX N TWIRITIUIZR D FH A, £V FFIVH
ZHEZONBD oG EITEXEVERICEEZ DS LNEREA, BIIT 2L 0 %2, WET— 72455k
TE2DITHRAEY ZHERTERD o LGEIE -1 ZIRLE T, BIEPEBLIGE, £V 2 -1
IR T — 7B E8 A, Py_Initialize() & BRNCPECH I RITERD T8 A

Python 2% #& # B # 8 b & © 2 %5 &. Pylmport_AppendInittab() % 7= &
PyImport_ExtendInittab() ¥, ZNENOHIULDOFNFOH SN2 BE DD 7,

6.5 7—2%5%l{t (data marshalling) O 7K—k

T —F 8L, marshal €Y 2 — L R UEREE - 2B A 7 =227 v%2 Ca—Fhofzis &
SWKLET, BINLER T — X 2EZ 2 HTBBIIIMA T, T—X2HARTEB DD 5, BIHbanrz
F—RBEFRT L7 7 ANEIANALFVE—FTHLN T RITNUERD 8 A,

BB BRI EICK 5 KD ICRdIS T,

CDEY2—NLTlE 320N =TYaryD7—XEAZYR—FLTVET, N=Yar 0 B3 EKDDDT,
N—=Ya ¥ 1 & intern (XN FHN %7 7 AVATHE L, Hv—y v fboRicdtHEIhs X511l
F9, N=Y a3y 2 FE/NEBUCLTALFY 7 =<y FEFHL £3, Py_MARSHAL_VERSION
BHREDA—Yay (R=Yay 2) 2RLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long HDBEUE value & file NEFUL L FF, 2 DBIEUZ value D TH 32 ¥y M EEBZALEIIT
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F 2 A T 4 7D long BV A XITIFBIFIL LR Ao version 37 7 A VT x—<v FERLET,

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)
Python 7Y =7 bt value % file NBEHFUL L £ T, version &7 7 AV 7+ —~<v bERLET,

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. value DEEFUCRIADA 0 7oA WA TV =2 7 M Z2IBRL £3, version
77407 4=~y bERLET,

T oBefs b, BILSNEZHAREE T,

long PyMarshal_ReadLongFromFile (FILE *file)
FiAH U2 FILEx AOF—X A MY =405, C @D long BlF— X EGAHL TGRLET,
ZOBBIZ. 24T 4 7D long DY A RIZBERIR L., 32 By FOEFFEFHANEE T,

7 — DA, #YRHA (EOFError) 2E%EL -1 ZIRL £,

int PyMarshal_ReadShortFromFile (FILE *file)
At URHIICH» Nz FILEx AOT—X A b =405, C D short BF—XEHAHNLTRL %
T OB, kAT 4 7D short OF A4 RIBRR L, 16 By POMELZ T EHAHE E T,

7 —0%5aE. #Y)LHIS (EOFError) Z&EL -1 ZIRL X3,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. #tAH LRI 7z FILEx HDT—X A Y —245 5 Python &7
Y  RRLET,

— %A, #Y)72f5} (EOFError, ValueError, TypeError) % #E L NULL ZiRL ¥£73,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. #iAH UFICE Nz FILEx ND T — X XA b U —A40 5, Python #
Tz bEHAPLUTRLUE S, PyMarshal_ReadObjectFromFile() iEW., ZOBEEIZ7 7 A
HICERIEDA 7Y =2 7 FBFELBRWEREL, 77 A0 XEY BT 7 A VT =R E2—RUTXE
ViZe— R LT, BEILEMD T 7 L L6 — N4 b OOHAHTRDODICXEY LD T — X 2 1#%(F
TE2X51CL T, RO 7 7 A A MM S HAL S RN E T o TWBEEICDA, DRI
ZHoTLZE W,

I 7 —DFAE. EYILHI (EOFError, ValueError, TypeError) Z i E L NULL %R L £3,

PyObject *PyMarshal_ReadObjectFromString(const char *data, Py _ssize t len)
Return value: New reference. data D673 len XA F DAL RNy 77 ADT =X AN =405
Python A 7Y =27 s 2 RLE T,

T —DHE, #Y)7 5} (EOFError, ValueError, TypeError) % a4 L NULL iR L ¥£73,
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6.6 FIRDEREDERE

s OBBIIIME DILREY 2 — VDB X Y v FEAER T 2 BICERTF, 7L WERS AN
extending-index {ZH H F 3,

BRUIWCHHET 5 3 DDBEE. Pydrg_ParseTuple(), PyArg ParseTupleAndKeywords(), B Xk Of
Pydrg_Parse() l3Wihd BERXXFY (format string) ZHVE 3, HFXAXFEINE, RS ZITES X
TOFECET 2 WL EA2DICHVLNE T, WINOMBICET 2 EFAXTHN S, FLELZME-> T
£,

6.6.1 5|¥ =93

HEXFHNE, Cafgizidenll o ” FHRXHAL (format unit)” 25D ZLH FF, 1 DOFXHFAIL 1
D0 Python A 7Y =2 b 2RLET; @HEEHE—OFh, HBREND 5725 T 2RI CH - 72 H DI
BhET, Piste LT, FEITHON TWRWERBEASCFHIAR—D 7 N L ZFIRISHIST 2 5800 LD
HD FET, UTOFHHTE, 5IHFOOWAERIERBEALTY; (A1) FHINTH o 728013 E R AL IS
3% Python 04 7Y =2 MITY; [f] #Hl3EZ 7 FLAE LT 2B S C oZEBATT,

XFEH Ny T 7

PUTD7 4=y MIATI 27 MTHRLIZXEVF X 72 LTT7 7 ERTE0DDBDTT, BREN 3B
unicode % bytes D7zDICEDRA ML —YEHAETZ2LREEIH D A,

FHZER SN TOARWEE, Ny 77— NUL #iiE i ThER A,
There are three ways strings and buffers can be converted to C:

e Formats such as y* and sx fill a Py_buffer structure. This locks the underlying buffer so
that the caller can subsequently use the buffer even inside a Py_BEGIN_ ALLOW_THREADS block
without the risk of mutable data being resized or destroyed. As a result, you have to call

PyBuffer Release() after you have finished processing the data (or in any early abort case).

e The es, es#, et and et# formats allocate the result buffer. You have to call PyMem_Free () after

you have finished processing the data (or in any early abort case).

e Other formats take a str or a read-only bytes-like object, such as bytes, and provide a const char
* pointer to its buffer. In this case the buffer is "borrowed”: it is managed by the corresponding
Python object, and shares the lifetime of this object. You won’t have to release any memory

yourself.

To ensure that the underlying buffer may be safely borrowed, the object’s PyBufferProcs.
bf_releasebuffer field must be NULL. This disallows common mutable objects such as bytearray,

but also some read-only objects such as memoryview of bytes.

Besides this bf _releasebuffer requirement, there is no check to verify whether the input object
is immutable (e.g. whether it would honor a request for a writable buffer, or whether another

thread can mutate the data).
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JERR: TFor all # variants of formats (s#, y#, etc.), the macro PY_SSIZE_T_CLEAN must be defined before
including Python.h. On Python 3.9 and older, the type of the length argument is Py_ssize_t if the
PY_SSIZE_T_CLEAN macro is defined, or int otherwise.

s (str) [const char *] Unicode A 7> =2 b, ¥ % 77 XXFHN%E4ET C DRA Y RITEBRLE T, Fx
77 ZRRA Y RERDT RLRAZRET &, TTIAFEL TV LFHINDRA ¥ 2%k T DEBIZFLHR
LET, CXFHNE NUL THIEGEINTWE T, Python OXFEFENZ, null 2— FERA ¥ FAEAHIC
HWHAENTVWTIERD FHA; b LHEDIATATOIUL ValueError 442 5EH L £ 3, Unicode #
TV x7 ME 'utf-8' 2o T C XFINCEHEINE T, ZAHUTKMT % £ UnicodeError ZikM
L%,

AR: D7+ —~v M bytes-like objects ZHR— b LEVBA, 7 7 A VT RT LR ARZIFTE - T
SREOTFINCES L2 0WEEE, 08 74—~ v b%E. converter I PyUnicode_FSConverter()
ZHELTHHT 2 L RVWTT,

A= ay 35 TEE: LIE Python XHFANC null 23— KA Y FAEHAZNTWEL Fi
TypeError ZXHH L TWE L7,

sx (str F7zId bytes-like object) [Py_buffer] Z®D 7 #—<v M Unicode 7Y =2 k ¥ bytes-like ob-
ject ZRZHIF T, MUH Lth b I N Py_buffer ERICEZHBAL £, RO C XFF
& NUL A +2atehd LvEt A, Unicode # 7Y =2 M 'utf-8' =>a—7 47T CX
FHNEBESNET,

s# (str, read-only bytes-like object) [const char *, Py_ssize_t] Like s*, except that it provides a bor-
rowed buffer. The result is stored into two C variables, the first one a pointer to a C string, the
second one its length. The string may contain embedded null bytes. Unicode objects are converted

to C strings using 'utf-8' encoding.

z (str F¥7cId None) [const char *] s IZBITWE TH, Python A 72 =2 M None TH k<. ZDHE
121d C DARA Y RIFNULL ity b EhET,

z* (str, bytes-like object F71=Id None) [Py_buffer] s* R U T3 A, Python @ None A 73 =7 + %3
JERD Z e TEET, ZOHE. Py_buffer HEERD buf X ¥ N—{X NULL 12D £73,

z# (str, Tt LER®D bytes-like object 713 None) [const char *, Py_ssize_t] s# IZBITWE 325
Python # 7Y =2 M None T K<, ZDHEIIE C DKRA Y ZIF NULL ity FEhET,

y (A LERBD bytes-like object) [const char *]  This format converts a bytes-like object to a C pointer
to a borrowed character string; it does not accept Unicode objects. The bytes buffer must not

contain embedded null bytes; if it does, a ValueError exception is raised.

N—Ta v 3.5 TLE: LA bytes Ny 7 71TV AL FPEDIAFH TV & ZIZ TypeError %
EHLTOWE L,

y* (bytes-like object) [Py_buffer] s* OZJE T, Unicode 7Y = 7 t 2RI HF T, bytes-like object @

6.6. 5IBWDERLIEDER 93



The Python/C API, U1 —2X 3.10.13

HeRINIET, NMMFIVT—R2Z2RIHIFTBZEMICE. COT+—I v bEFES T Z2HEL XY,

y# (At LERD bytes-like object) [const char *, Py_ssize_t] s# OZE T, Unicode 7Y =2 + %
ZUF1F . bytes-like object 7213 2Z I FIF £ 7,

S (bytes) [PyBytesObject *] Python * 7Y =2 b2 LT, bytes A7V =7 FEERL., Wiz 3L
HITVERA, A 7T 27 23 bytes 7Y =7 b TRIFIUX, TypeError ZiEM L EF, C ERT
PyObjectx LHE L THHMNEEA,

Y (bytearray) [PyByteArrayObject ¥] Python # 7Yz 2 b LT bytearray A 7Y =27 FZ2ZKL,
DIRBEMBBIRVERTA, D LA TV =7 +D bytearray THRIFAUEX, TypeError ZikH L F
T, C ZHUX PyObject* E LTHEELTHBHVWERA,

u (str) [const Py_UNICODE *] Python Unicode 7Y =27 % NUL #¥ji & 417z Unicode XF Ny 7 7
ANDRA Y RIZEH LU £ 5, Py_UNICODE RA ¥ RERANDT FLRAZESZRITINUILLT. ZOTF
L ZIZIFET % Unicode Nv 7 7 ANDKRA ¥ ZHHMEMNXNE T, Py_UNICODE XFD A MEIZa >
RANF T ay (16 £721332 8y bOEBELD) IKFT 2 Z L ICHERELTLZE W, Python XF
FiZ null 23— FRA ¥ P EEATIERZD THA; null 23— RRAL » M EEIGA. ValueError fil44h
EHEhET,

A= ay 35 TEE: LIE Python XHFANC null 23— KA Y FAEHAZNTWEL Fi
TypeError ZXHH L TWE L7,

N—ar 33 TIFER, N—a > 3.12 THIRRTE: HTWA XA VD Py_UNICODE APT O—§EfT
3. PyUnicode_AsWideCharString() 232 X5 ITBITL T EE W,

u# (str) [const Py_UNICODE *, Py_ssize_t] ZAUIu DNV IT—> a ¥ T, HEZOOZRICHHRL %
T, —DOHODZEHUZ Unicode T—X NNy 7 7 \DKRA VX T, ZOHIEZDEXTT, ZO7+—<v
MInull 2—FRA VI E2ELIENTEET,

N—a v 3.3 TIHERE, N— a3 312 THIRRTE: HWAXA LD Py UNICODE API O—F8T
$ . PyUnicode_AsWideCharString() 2T 2 X5 ITBITLTIZE W,

Z (str F7cld None) [const Py_UNICODE *] u A TWE 945, Python * 72 =2 h& None TH LK<,
Z DFEITIE Py_UNICODE KA ¥ X% NULL i2ty FENFET,

N—a ¥ 3.3 TR, N—2a ¥ 3.12 THIRRTE: HWA XA VD Py_UNICODE APT O—#FT
$o PyUnicode_AsWideCharString () T 2 X5 ITBITL T I W,

Z# (str F£7:IF None) [const Py_UNICODE *, Py_ssize_t] u# IZlTWE A Python A 7Y =7 M
None Td & <. ZDHEIIE Py_UNICODE KA > RIE NULL Ity I F T,

N— a 3.3 TR, N—2a > 3.12 THIRRFE: HIWA XA LD Py_UNICODE APT O—#fT
¥, PyUnicode_AsWideCharString() ZfEAT 2 X5 IBITL T IZE W,

U (str) [PyObject ¥] Python # 7Y =2 k& LT Unicode 7Y =7 FZERL, WhrREIEHEBITVE
¥Ao 7Y =2 bH Unicode 7Y =27 bTIERWEE, TypeError 2k g 3, CEBUZ
PyObjectx £ LTHE L THHWEEA,

wk (B I OIEEA bytes-like object) [Py_buffer] Z D7 x —=< v M. #iAaE ZA[FEXR buffer interface
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BRELEATO 27 3 2RIMNT T, MU LITr 5B SN Py buffer MEAICIHEZ IS
MLET, Ny 77 null XA FZ2E02SLAT. OB LITENYy 77 2H0WKbDo 25
PyBuffer_Release() ZW-UHIERITNUIRD FE A,

es (str) [const char *encoding, char **buffer] Z#d s DZ(LIET. Unicode ZF ¥ 527 ZFIANy 7 712

Lra—F3537DICHVWeNE T, NUL NS FAHDAEATOWARWT — X TOAEEL $3,

COFERCE ZODFBHBHBETT, —DHEANICOAHWSLA, NUL TRty a—F4
XFH %453 const charx BIE21E, 'utf-8' AEbHN D Z ¥ 2K T NULL TRIFNUIZRD $H A,
BELZTYa— F% Python DVEETERWIEAICIFINZEL LT, HD51%0d chars* T
RINERD FRA; ZOFBDBBRELTWE RS Y ZOMEIE. FIBICEE LT A MONEMRA -
ToXy 77 ANDRA VRIZRDET, 7FRAMIBRWIOGIBIHEE Ly a—- AKX T ya—- &
nE7,

PyArg_ParseTuple() Zffid . BERIA XDy 7 7 ZMRL, ZONy 77122y a— RED
T —X%ab— LT, *buffer 252 D7 ICHER S NG EHEBZE T KO CEEL$ 3, Ol LM
1ZiE, RS NNy 7 7 20D 5 72121C PyMem_Free() TIRRT 2BENDHH £73,

et (str, bytes 7zl bytearray) [const char *encoding, char **buffer] es ¥R UTF, 7=/ZL. N4 b

XFNATY 27 by a— FLESTRKELET, 20bh, EETREANS VXA TS =2
FNTRABZE Ly a— F 2o TV 5D EREL ET,

es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length] s# DZ{LJET. Unicode %

XX I 7RBNY 77 a—FT53DICHVONE T, es EXE ST, ZOZLEII NS ¢
HHAEN TV TIELETNERA,

ZOERICE =205 PR ETT, —2HIFANCOAHWSN, NUL THIfdh7zTya— A
FH| %463 const char* &l NULL TRIFAUIR D £E A, NULL OHEIIE 'utf-8' ZHVE T,
BELZTYa— K% Python 2T ERWIEAIIBINZEL LT, H D518 chars* T
BRIINERD FRA; ZOFIENPSRLUTVWEERA VX DEIZ, 5IBHEELEZTF XA NONBEDRA -
TNy 77 ANDRA Y RIZKEDET, 7TFAMIBRIOFIBCHEE Lz ya— AT ya— &
NET, HZDOFIEEFBEBADRAL VX TRITINERD FRA; R4 Y EXHPBRL TV 2BHOMEITH
TN 7 7ADONAL FEUZE Y P ENET,

ZOERODMHIZIZZODE— FBHH 5

*buffer 75 NULL KA ¥ Z 2L TV 255, BEIEIDERY A X0y 7 7 2R L, 2Oy 7>
Wy a— RO TFT—2%Za— LT, *buffer B2 DRI N BEEBZIET L ICEHL
F9, MUEHLUANCE, EREI NNy 7 7 20D 5 721812 PyMem Free() TR T 2EENRH
DET,

*buffer HIE NULL DR A ¥R (TTRAEVHRERFADO NNy 7 7) L TV 35HA,
PyArg ParseTuple() & ZDXEVMEZ NNy 7 7 & LTHW. fbuffer_length O HIHAMHE % N v
7 7P 4R LTHWE T, PyArg ParseTuple I3XICL Y 2 — READT —X%E NNy 7 7il2a—
LT, NUL THIfiLE T, Ny 77 DREZIMNEDRIFIUL ValueError kv M ENFE T,

EELDEED. fbuffer length 34D NUL N4 b2 EFERNWTYa— REAT—XDOEIICEY
FENET,
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et# (str, bytes 7fcld bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
es# LFUTT, L. N MFHNATY 27 b2 ya—FLESTRELES, ZofbDh.,
FEETREIANA MXFINA T =2 7 PRI ARCE Ly a—F 2o T0E D EIREL T,

#

b (int) [unsigned char] Python OIFE DL Z. C @ unsigned char B O/NILRFFEHE UEBUT AL
S

B (int) [unsigned char] Python 0%, A —n~"r7vn—F v 7 %2{THTIZ, C O unsigned char Ao
INE TR BB AR L £ T,

h (int) [short int] Python O¥%%, C ® short int BUEHL £7,

H (int) [unsigned short int] Python 0¥ %, A —n"T7n—F v 7 %2{THFIZ, C D unsigned short
int @G:E@Lij‘o

i (int) [int] Python 0%, C @ int BITEML £3,

I (int) [unsigned int] Python Q% +—N"r7u—F =z v 7 %2{TH3IC, C ® unsigned int BUCHE
BLE9,

1 (int) [long int] Python ¥ %, C @ long int ANIZEIRL 5,

k (int) [unsigned long] Python O %, *F—nN"r7v—-F v 7 %fTH T, C ® unsigned long T
EHLFET,

L (int) [long long] Python O%¥%%. C @ long long BUIZEHAL £7,

K (int) [unsigned long long] Python @ int % C unsigned long long \A4 —N—7 0 —OlfZREZETE
132

n (int) [Py_ssize_t] Python 0% C D Py_ssize_t BUIEHL 7,

c (RE 1 D, bytes £7/=Id bytearray) [char] K& 1 @ bytes ¥£713 bytearray A 7Y =2 b LTH
BHENTW3 Python N4 % C @ char BUZEHL £ 7,

N—Yar 3.3 TLHE: bytearray #2172 k512D F L%,

C(RT 1D str)fint] BT 1Dstr A7V =z7 P LTREINTWVS Python ¥+ 727 %% C @ int
RNCEBL £ T,

f (float) [float] Python OEE/NMIFAZ, C D float BUTEML 75,
d (float) [double] Python OEFE/NERMZ, C D double BUTEHL £7,

D (complex) [Py_complex] Python OEFKH %, C O Py_complez MERICEIL 75,
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ZOMDFA I o b

0 (object) [PyObject *] Store a Python object (without any conversion) in a C object pointer. The C
program thus receives the actual object that was passed. A new strong reference to the object is

not created (i.e. its reference count is not increased). The pointer stored is not NULL.

0! (object) [typeobject, PyObject *] Python + 7= b% C @ Python & 7Y =7 MR A ¥ ZIZLRTF
LET, 0 IRBTVWETH, =20 C D5l#xrh Ed: —2HDFIEIX Python OFA 7Y =7 b
AD7 FLRAT, ZOHDEBIEA T 27 bADKEA Y EDPRESINTWS (PyObjectx D) C DE
BAD7 FLURTT, Python 7Y =7 FHEE LR TIEIR WSS, TypeError ZEH L E T,

0& (object) [converter, anything] Python + 72 =2 +% converter B %z LT C OZEBUTEHL $5,
Zoo58Ee )3 —oHIZEKT, ZoHR (BFEOR®D) C ZHADT FL A% void* BITZE
FAL72H DTS, converter ZATD XS ITLTHOIHINAET:

status = converter(object, address);

Z 2T object IZEHMNRD Python * 7Y =27 MT. address i% PyArg_Parsex IZJE L7z void* &Y
DEIETT . RDE status IZEHUTKIN L 2ZBIC 1, KR L 785BI 01272 h 9, BHUTRRL 72
%a. converter BIBUL address DNEZZEEFTITHIANZEXH L2 TERD £H A

% L converter »% Py_CLEANUP_SUPPORTED %ZiR3 &, 5D R—ZADVKRB LB, avN—&—%
b —EMUHL, $TREDYTEXAEYVEZRKT2F vy R 252573, ZEHOMUH LTI
object 518U NULL 127 D, address (XBRFIOFESH L 2 E CfEICR D 3,

N—Y a ¥ 3.1 TZH: Py_CLEANUP_SUPPORTED D&/,

p (bool) [int] EfAfEARK® &2 EFT (a boolean predicate) (i XN 7= fEEHIE L. Z DFEREF(Mix C
D true/false BEHUEICEIL £ T, dLRADERS int 1iE 1 25, B7%25 0 FREEINET, ZOH
BUITEDEF 2 Python %23 {H) £ 3, Python BMEDEEEZ YD X SIHET 2% D 7213
R, truth 22 L T2 E W,

N—Ya ¥ 3.3 TEM.

(items) (tuple) [matching-items] * 7Y =27 b items ITA> TV B HEARARMOBZITOREI 2RO
Python @ —4 ¥ ZBTRIFAUIRD FEA. & C 518UE items WOE 4 OFEXHALITH GO T
ZRFNUIRD FRA, =7 Y RAOFEARMIANTFREICTEET,

TR BE(TT v M 74— 20D LONG_MAX ZiEZ SHDOEL) ZETDOEARETT; LA LA S, EYIRME
BF v 7 3E o7 ITbNERA — HEZITWMB72DD T 4 — LM, [HETEZITWMBIIINETES
Gia. bffiory MRIERDO S bItUIbEO L E T (RO A, ZDkv T4 7RECORY Y
¥ A b (downcast) OHMAL TWET - ZOREIIAZRZR2S LOLERAD),

Zofth, HEXXFINCBNWTERZFHOLFHWL20H D £3, R0 OCFIIHHINT & 2 AN FPNITIEE
ZFEA, UFIIXXFRERLET:

| Python 51$(V XA hHT, ZOXFLEDEIBN AT a > THbIERLET, A 7> a D5
WHIES % C OERIZT 7 1V bOETHEHEL TE2RIFINUERD FBA — 7> 3 VO518D
B XN E. Pydrg ParseTuple () IMIGT 23 C BHONBICFEMA FH A
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$ PyArg_ParseTupleAndKeywords () TOAEMAIAE: #itD Python 518 ¥ —7 — FEHEHATH 2 Z
EERRLET, BE. IRTOF—v— FEHGIBRMEROSIBTRINILS S, 2Dkd 74—
< PCFHIHRO | IZEIC $ XOENCHEES AR TIUIRD T8 A

N— ar 3.3 TEM.

COXFHH B, ERFMOGLREZZ I TRDD F9; aa Y HREOXXFINE, =7 —XvyE—II1
B BB H (Pydrg_ParseTuple () DAH T 26154 7 fHEMHE (associated value)”) & L TfEbHI
S

; ZOXNFRHB e, EXPMNOERIIZITERDLYET, tIan M BEOXFINEI, T 7+ T
S—RAvb—U% BEMRZBE L7 RAvb—Ir LTELAET, : ¥ ; FHEICHHOSXFETT,

Note that any Python object references which are provided to the caller are borrowed references; do not

release them (i.e. do not decrement their reference count)!

PUT o BIBUC I 3 #8514 (additional argument) &, FERFHND HRESINEZTUADT FLATRIFIUE
B FRA; MBEIBICHEELLTY RFLRE, RIALLANSNMEERET 200 Ed, Fo#HR
HALO Y R P THIA L7 X 512, MiBhEIBE AMELE LTHSGEN WO H D £3; 2055, MiET 2
FHEMLOIEET 2HHES XS LRTIUERD 8 A,

EEIELLATS7201E, arg A 7Y = 7 MIELFII—HLRTNUIR 5T, 2oEANFINOER
B2 TEDSA S K5I LRFIUIR D 8 A, BT % L. PyArg_Parsex BIIIEZRL £, Zhl
ANDBZEIIIMEIR L, BEYIRFIANZEL L EF, FREMD EN0OEHRBUC X D PyArg_Parsex 232k
U756, KL 2ERBALICRIET 27 RLAE ZRLIEDO 7 FLZONBRIZEEINEE A,

API B8%

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABIL. MBSO AZESIEICE 2D AT X REMFRL T, 0—hLRBBICE
WLES, BT 2 ERRLET; KT 22 B2RL., BYIRANEZEDNLET,

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
Part of the Stable ABIL. PyArg_ParseTuple() ERICTE M, AIZRDFIETIZR < va_ list 2515
IZEDET,

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

*keywords|], ...)
Part of the Stable ABL (&5 & ¥ —7 — F5lHOM#H %22 EBO5 12 MR L £3, keywords

5180 NULL THImS e ¥ — v — FHOEHITY, ZOAHEIE BEEMA5IH 2 RL %5, L%
Gia. B2 RLE3, KRLZGER3 e R L. @LpizXt L x5,

N—=Yar 3.6 TEH: (MEFR5IE ZEIL =,

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

*keywords|], va_ list vargs)
Part of the Stable ABI. PyArg_ParseTupleAndKeywords () &R LT TFH, AIERDGIETIERRL

va_list Z518Ucr h F5,
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int PyArg_ValidateKeywordArguments (PyObject™)
Part of the Stable ABL. ¥ =7 — F5[zMH L 7-HZFOF D XFINTH2 e 2R LET, Z
DEARUZ Pydrg_ParseTupleAndKeywords () ZfHH LR WVWE ZIZDANET, ZDOBEHIIERE DR
BRMNOF = v 7 Z2FiST 270D TT,

N—a v 3.2 Tl

int PyArg_Parse(PyObject *args, const char *format, ...)
Part of the Stable ABL. ” [HR &Z 4 )L” OBBUCBIT 25180V X b 25T 27012 fbN 28 TT
— [AZAZ A A OBEBE. 5IEERTEIC, Python 3 THIBR X417z METH_OLDARGS 2§, #Hir
CEPND - FTORT XA XERITIE Z OBBOERIZED oS FHEDA 2 7) X281 51E
EAEDI— FHRBIIRFIHIERD =12 Z DR Z#DR VL S ICEHEATY, TORKERLT
W2 DIE, ZOMEDMAL LTHIEEBN D X 0 5 ETERZES ST, ZOHMICEN
TR b o020 LOAERA,

int PyArg_UnpackTuple (PyObject *args, const char *name, Py ssize t min, Py ssize t maz,

Part of the Stable A])31 NI A= ZERZEHEC LB T, 5o 2HE T 2 FCFH 2 v
FH A, NTIXAZXDOHUFICZOFE2M S BRIE. BEES T — 7, £2E@3XY Yy FEET—71LH
C METH_VARARGS ¥* LTEE LARINERD XA, EFHDA 72X TNIF args KELET; 2D
RINVEREDR TNV TRHRITINERD FHA, RINVOEZWEIADRL D min T, mar 2B X T3k
DFERA; min & mar DFELLTHILFEVETA, MBEIEEZBERICE I RINER ST, M5
B PyObjectx BEANDRA Y X TRIFNIRD ERA; ThoOfBIGIEICIE. args DTEDAD F
T HOBRE EESE T3, A7 a VORI XRITHIETE2EHD S B, args IZHEEL TWARWN
SDIITEPAD R A; BMUOH LA ZH S DEZFHME L TB2RITUIRD £2A, 2O
IS 2 e HEHEZIRL, args DR TILTROWEERLHE > BOBERENBA > TV AEEIHERLET;
ISP DRBDPEE IG5 EMNEEY FLET,

ZOBBDOMERABIZ L TITRLET, 2Ok, 59BRDDHD _weakref fifJEI 2 -1 DY — R
I—FrBlokdbDTT:

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;
}

ZDOHNCBIF B Pydrg UnpackTuple () WEAH Uik, Pydrg ParseTuple() %o 7=LITOMEUH L
e EMTT:

PyArg_ParseTuple(args, "0|0:ref", &object, &callback)
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6.6.2 {EDIERE

PyObject *Py_BuildValue(const char *format, ...)
Return value: New reference. Part of the Stable ABI. PyArg_Parsex 7 7 I U OEBDIZITE % D
Jt fif:?f@ifﬁz?ﬁuzﬁ X EFNIZE DV T, f‘ﬁ?’: BEZAERLUE S, ERLERZERELES, =
DIFEITIE NULL 238 L £97; NULL 2R 554, flsteiiti35TL x5,

Py BuildValue () WEHEICX I NVEEMT 2 IERD ERA, ZOBBDBEZ IV E2EKT 2Di1E,. ER
XFINCZ O EOFERBA DA > TNWDB L ERFTT, HRLFIDEDEE None ZIRL F75; &
REAMD B DR T Ao TV EHAE, EREMTIHESINTVWAMLIrDA 7Y =7 M EEEZKR
LET, A4 XErR 1 OX V%R T K 5ICHEHT 21203, AFENCHbNEFLCFH 2 /v
7,

FEXHA s R s#t DHBEDLIWC, ATV 7V EWET IR T 22§ 27D XEY
Ny 777X LTETHAIZ, HELLT—X3av—3nEd, Py _BuildValue() H
AR LA T2 Mid, OB LRIDRE LNy 77 ZIRLTSRLERA, JlOSVWAZTH
3. malloc() ZFFUHILTXEY ZHERL. £N%E Py BuildlValue() IXHEL7ZHE. a— FAT
Py_BuildValue() DB o7& T free() ZMUOHITEHELH L WS T LT,

PUF o 5T OWBREEREA TS (L) FHLCH - 7257013 EF X EAL23R 5 Python
DA 7Y =27 MRITY; [f] FEENIBEIRICE T ED C 2R TT,

FEAXFININTIE, (s# DL RFBXFMZROT) AR—-A, &7, avgrBirar~idflfizh
F9, IhHo Tl 8, ROBRTINED £ o L RTGHAR TS TEET,

s (st 7=l None) [const char *] null #HE iz C XFH%E, 'utf-8' T¥a—7 4 ¥ 7 2RV
T. Python str A 7Y =7 MTEMLET, d L C XFHIRA ¥ XA NULL DA, None 1272
DEd,

s# (str or None) [const char *, Py_ssize_t] C XFH ZDRE%Z 'utf-8' T>a—74 V7%
fifioT Python str A 7Y =27 MZEBL EF, C XFFIRA > 2P NULL DIFHE. £ XI3EH
. None 1T D %3,

y (bytes) [const char ¥] C SZF¥% Python bytes 7Y =7 MIEHLE T, b L C XFFHIERA
> RZHNULL 725 7235E. None ZiRL %5,

y# (bytes) [const char *, Py_ssize_t] ZAUd C XFFN & ZDRS DS Python 7Y =27 MIE
MUK, CUTFIIRA ¥ ZH NULL DFHE, RS IR S None 122D £,

z (str 73 None) [const char *] s X[ UTT,
z# (str E7cld None) [const char *, Py_ssize_t] s# R LTT,

u (str) [const wchar_t *] null #4f & 117z Unicode (UTF-16 %721% UCS-4) 7— & @ wchar_t
Ny 7 7 58 Python Unicode 7Y =7 MIEL £F, Unicode Nv 7 7 KA > X5 NULL
DG, None 1272 D £,

u# (str) [const wchar_t *, Py_ssize_t] Unicode (UTF-16 £7z1& UCS-4) 7 —XD Ny 77 L %
DEEH 5 Python Unicode A 7Y =7 MIZAEHAL £F, Unicode Ny 7 7 RA ¥ X5 NULL D
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Ba. RSB SN None 12720 $9,
U (str F¥7cl& None) [const char *] s X[ LTI,
U# (str F7zI& None) [const char *, Py_ssize_t] s# R UTT,
i (int) [int] WHD C @ int % Python OFEA 7 =7 MWL F T,
b (int) [char] EH D C @ char % Python O¥EA 7Y =7 MIEHL %9,
h (int) [short int] E# D C @ short int % Python OBEA 7V = 7 MTEML £3,
1 (int) [long int] C @ long int % Python O A 7> =7 MTEHL £7,
B (int) [unsigned char] C @ unsigned char % Python O+ 7> =7 MIEML £7,

H (int) [unsigned short int] C @ unsigned short int % Python Q¥ A 7Y = 7 MITE#HL
E38

I (int) [unsigned int] C @ unsigned int % Python O A4 7Y =7 MTEML £5,

k (int) [unsigned long] C @ unsigned long % Python O A 7Y = 7 MIEWL £,

L (int) [long long] C @ long long %* Python OB A 7T = 7 MIEHL £7,

K (int) [unsigned long long] C unsigned long long % Python @ int # 7Y = 7 bAEH#T 3,
n (int) [Py_ssize_t] C @ Py_ssize_t % Python OBHA TS = 7 MTEBL £7,

c (REH 1 D bytes) [char] N4 FERFTHEHED C O int . £ 1 @ Python @ bytes 7
Tl MTEHLET,

C(RT 1D str) [int] XFERTEHD C D int ., £X 1 ® Python ® str 7Y =7 ME
L %9,

d (float) [double] C @ double % Python OFEI/NIHRBICEL 7,
f (float) [float] C @ float % Python DJFEI/NEEEICEIL £5,
D (complex) [Py_complex *] C ® Py_complez &A% Python OEBEBINEHL 7,

0 (object) [PyObject *] Pass a Python object untouched but create a new strong reference to it
(i.e. its reference count is incremented by one). If the object passed in is a NULL pointer, it
is assumed that this was caused because the call producing the argument found an error and
set an exception. Therefore, Py_BuildValue () will return NULL but won’t raise an exception.

If no exception has been raised yet, SystemError is set.
S (object) [PyObject *] 0 xR U T3,

N (object) [PyObject *] Same as 0, except it doesn’t create a new strong reference. Useful when

the object is created by a call to an object constructor in the argument list.

0& (object) [converter, anything] anything % converter Bi%{% /1t L C Python * 7Y = 7 MZZEH#:
L¥ET, ORI anything (voidx & ORI TRIFINIR D £HA) Z5IBUC L THEUH X
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N, VR AT 27 b ERIRT A, RMLUZGEICIE NULL RS XS LR iEkRD £
Ao

(items) (tuple) [matching-items] C DD &7 5 EH %, [F UEHEE ZFED Python O X iz
L £ T,

[items] (1ist) [matching-items] C Ol 572 515 %. R CEZEK 2> Python DY X MIZE
BmLxd,

{items} (dict) [matching-items] C DfED5 7% 2B5% Python OFFFICEBL £F, —HDORT
M55 C DEN. ZhzhF—BIMMEL 2> THFIEME N E T,

HFALFINCET 27— % &, SystemError 4t %+t » + LT NULL 2B L 5,

PyObject *Py_VaBuildValue(const char *format, va_ list vargs)
Return value: New reference. Part of the Stable ABI. Py_BuildValue() ¥ RU T3 2, AIZESI
BORH DI va_list ZZIFTED 3,

6.7 XFFDE#HEERL

ez e . HERCTII A O 72 O BIREE

int Py0S_snprintf (char *str, size_t size, const char *format, ...)
Part of the Stable ABI. &I SCFEH format LBMDEIED S, size N4 N BREBIIRWCEFN%E str
WZH )1 U %3, Unix man page @ snprintf(3) ZSRLTLZE W,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_ list va)
Part of the Stable ABI. FXSCFF format £ AJERGIEV At va 225, size XA+ ZHR RO
H% str 1IZHIIL F£3 . Unix man page @ vsnprintf(3) 2L T 72X W,

Py0S_snprintf() & Py0S_vsnprintf () \3EHEC 54 7'V D snprintf () ¥ vsnprintf() Bz o v
TLET, ThHDBBOBENEZ, CEES A 77 VBRIEL TWianwa—F—r — X TOEZRIES 2 2
£T9,

The wrappers ensure that str[size-1] is always '\0' upon return. They never write more than
size bytes (including the trailing '\0') into str. Both functions require that str !'= NULL, size > 0,
format != NULL and size < INT_MAX. Note that this means there is no equivalent to the C99 n =

snprintf (NULL, O, ...) which would determine the necessary buffer size.
INSDEBOEDE (ULTTE v e LED) EUTOEKEZRH 3!

e 0 <=1rv < size D& &, ZMENEIEINL T, (BRED strlrv] IZH 2D '\0' ZFR\T) rv XFH
strctiiEhiz,

e TV >= size DX E, BMHNIIUIDED LNTE D, HINT 272D v + 1 N4 "R EE 5 7=
e ®ZRLET, strisize-1] X '\0' TT,

e TV < 0 DXL, AIDLENWZ LRI 5/[FTT, TOHBETDH strisize-1]1 X '\0' TI A, str
DENLNDETEIARERTT, T7—DIEHERFERIZ ST v b7 4 — AMEIFETT,
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DUT D BE%E locale JEERAF 7235470 & AN D ZHRZAT RV E T

double Py0S_string_to_double(const char *s, char **endptr, PyObject * overflow _exception)

Part of the Stable ABIL. 375l s % double WAL 35, KM L7k Zid Python OFIANZFAE X
BFET, ZIFTANLNZXFHNE Python O float() I R T 7 XZIFFHT 2 3 FFNHEHLL
FIH, s DRBHERBIZEAXFDD > TUIRSBLVE WS ERONRLD £5, ZOEHIBIED R
T—ZKIF L EE A,

endptr 2% NULL D&, ZHIEIXFH LI L TITbh g 3, XFHIDIE LWDIFE/MUSE O RIA
o TWVWRWEEIZ -1.0 218 LT ValueError ZHEI VT,

endptr % NULL TEWIGE, SCFFI 2 FTRERHIPH TZA#R L T, *endptr ICRAIOEHENIRD 072X
FADRA VRN F 3, CFHNOFEBICIE L WFEV NS O RBID D 5 72355 *endptr %
XFHNDIFTEIZFHE LT, ValueError ZF4EXH, -1.0 2ERL T,

s 2% float I LYTIMRWVIZEREWEZREAL TWGE. (FIZIE. "1e500" 32 DT I v b

74— L TRITEEHA) overflow_exception A% NULL 7 & Py_HUGE_VAL (#7255 2 1)

TRLET, tDGEIE overflow_exception & Python O A 7S =7 bADKA X TRITN

53, ZORINEIEZIET -1.0 ZIRLET, ¥55D5ETH, *endptr IIFEHINIHED
BERDOBIIDLFENDKRA ¥V APFESINET,

FhHND LT —HEHHNCFAE L7258 (B Z1E out-of-memory T F —), #HY]7% Python Ofilst%
WELT-1.0 ZRLET,

N—ar 3.1 T

char *Py0S_double_to_string(double val, char format code, int precision, int flags, int *ptype)

Part of the Stable ABI. double val Z48%E X7z format_code, precision, flags 12\ TXFF
ICEHL EF,

format_code 1% 'e', 'E', '£', 'F', 'g', 'G', 'v' DXL TRIFNEIRD EFEA, ' DHA.
precision 1% 0 TRIFNIR ST, BHINET, 't' 7+—~<v ba— FIIEED repr() 7 4 —
<y FRIEELTVE T,

flags 1% 0 2>, Py_DTSF_SIGN, Py_DTSF_ADD_DOT_O, Py_DTSF_ALT 7. ZNLH6D or ZMWM-72d D
T3

e Py_DTSF_SIGN (¥, val DVATHEWY XS HICHBEXFRLHIZOF S I ZEKL F T,
o Py_DTSF_ADD_DOT_O0 I FHMBEHMD X5 ICRALWI L 2 RAEL 5,

o Py_DTSF_ALT (X 7alternate” 7 +# —~< v MLl — L2 HMA T2 I Z2EBHKL T3, I
Py0S_snprintf() @ '#' FEEEXSBRL TLIIZE W,

ptype »% NULL THRWHE. val BEREK. HEH. NaN o ChhicEbHE T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN OWIFNICEHEINE T,

R D EIZZE % O X FHN B E NIz buffer ~NDEAL ¥ X, ZBRHBKE L 72551 NULL T, W
OCHLENE, BXN7=XFF % PyMem_Free() Z{fo THNT 2 ETHHD T,

N—a v 3.1 Tl

6.7.
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int Py0OS_stricmp(const char *sI, const char *s2)
KILF [N % R U 72 D SCFFN R, ROCF /NSO 2 AR5 2 DIAMEL stremp () R CENMEZR L
9,

int Py0OS_strnicmp(const char *s1, const char *s2, Py ssize t size)
KNS 72 K U 72 DWSCFPRI R, RO /N2 AR 3 5 DAAME. strnemp () & R CEIEZ
L/ i ‘3—0

6.8 VIJLOY>aY

PyObject *PyEval_GetBuiltins (void)
Return value: Borrowed reference. Part of the Stable ABIL. BEDIFHEIT7 L — LD LI b £ > DfF
Fo, B LEMTHFDO 7L — 2D FIUIAL y FREEDA > 2TV XD A U EEZRELET,

PyObject *PyEval_GetLocals (void)
Return value: Borrowed reference. Part of the Stable ABL JTEDFEIT 7L —2ND B — W IVERBD
FEED . ETHO 7 L — 4037000 NULL 23R L £5,

PyObject *PyEval_GetGlobals (void)
Return value: Borrowed reference. Part of the Stable ABIL. BHIEDIFEIT 7 L — AN D 71— ILEH
OFED, FATHD 7 L — L2370 U3 NULL 23R L £ 3,

PyFrameObject *PyEval_GetFrame (void)
Return value: Borrowed reference. Part of the Stable ABL. BITED AL v FIREED 7L — 2 %IBL &
T BUEFEITHO 7 L — 257203 4UE NULL 2B L ¥3,

See also PyThreadState_GetFrame().

PyFrameObject *PyFrame_GetBack ( PyFrameObject * frame)

Get the frame next outer frame.

Return a strong reference, or NULL if frame has no outer frame.
frame must not be NULL.

N—Ya ¥ 3.9 TEM.

PyCodeObject *PyFrame_GetCode (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. Get the frame code.

Return a strong reference.
frame must not be NULL. The result (frame code) cannot be NULL.
N—=Y a ¥ 3.9 TEM.

int PyFrame_GetLineNumber (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. frame DBEFATL TV AITHEESZRLE T,

frame must not be NULL.
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const char *PyEval_GetFuncName ( PyObject *func)
Part of the Stable ABI. func 5%, 75 A, A VARV RAFA T =27 bTHNIZDHRITE. £5
TRIFAUL func DEIZRLUE T,

const char *PyEval_GetFuncDesc (PyObject *func)
Part of the Stable ABI. func ORUHIFT 5, a5 (description string) 2K L £ 3, K& D fEIZ,
BEEE XY v Rz L Tid ”()”, ” constructor”, ” instance”, ” object” T3, PyEval_GetFuncName ()
LIRS SNTAER, func DIEFITRD 5,

6.9 codec LX) &HR— MR

int PyCodec_Register (PyObject *search_function)
Part of the Stable ABIL. # L\ codec MR ZEHL 5,

BEWER Y LT, ZOMEIZ encodings 2y 7 — I BE IR DK S X 512, £/7u—-F&
TV WEEEe—-FLET,

int PyCodec_Unregister (PyObject *search_ function)
Part of the Stable ABI since wversion 3.10. Unregister a codec search function and clear the
registry’s cache. If the search function is not registered, do nothing. Return 0 on success. Raise

an exception and return -1 on error.
N— a ¥ 3.10 TEM.

int PyCodec_KnownEncoding(const char *encoding)
Part of the Stable ABI. encoding D7-% DE§F X N7z codec BFET 203 0IBCT 120 %
BLUET, ZOBBIIEICHRINLET,

PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABIL. L ® codec X—Z D encode APIL

encoding WIS CTHRDP o7y a—XEKITH LT object ZELFE T, TT—ANAYRU I ITAYy
RiX errors TIEEL 3, errors l& NULL Td k<, ZDHAIEZD codec DF 7 L bDAY v F
PRHAZNET, =Y a—X0ROD 5725 273551, LookupError Z A X E £ T,

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

Return value: New reference. Part of the Stable ABIL. LA ® codec XR—ZAD 7 a— K APL

encoding WG CTROM o727 a— X LT object ZIELET, TTF7—NYRKY YT AV R
X errors THRELE T, errors X NULL TH &K<, ZDEEIEZD codec DT 7 4L DXV v K3
FHENE ST, 7a—XBRO0 SR> 725513 LookupError ZRAEXHF T,
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6.9.1 J—7 v 713 API

ROBIF TR, XTI encoding 132 TNCFITENS 5 2 & Ty RIS, RCFV/NCF 2 T LRz
LEd, a—7 v I720RO»5RWEE, KeyError ZiE LT NULL ZiRL £7,

PyObject *PyCodec_Encoder (const char *encoding)
Return value: New reference. Part of the Stable ABIL. 5 X 5472 encoding ® x> 2 — X% R
LES,

PyObject *PyCodec_Decoder (const char *encoding)
Return value: New reference. Part of the Stable ABIL. 5-X 57z encoding ®7 2 — X B EIR L
£,

PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. 5 2 &7z encoding @ IncrementalEncoder
FT7Y = bRIRLETD,

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. 5 2 &7z encoding ® IncrementalDecoder
F7T =2 bRIRLUETD,

PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. Part of the Stable ABI. 5 X 6072 encoding @ StreamReader 7 7
7 FVBERIRL £7,

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. Part of the Stable ABI. 52 &7z encoding @ StreamWriter 7 7
7 N VBEBERLET,

6.9.2 Unicode T5—N\FZHLZ X MY API

int PyCodec_RegisterError (const char *name, PyObject *error)
Part of the Stable ABL. 5 =Y KL D7D a—iAy ZEE error % name THERLET, Z
Da—ANy 7B, a—FT v I/PTya— R TEROVFE/TaA— R TEROV AL MSHEE L 22K
2. Z20xya—F/7a— FEROETH LT name H4EESN TV HHUTHEINET,

I — XNy 2% 1 2d5 £ ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D ENLD A YA XV AR ZITWMD FT, TDA YRR Y RIFHE
DB 5 LFHNR A MNWCHET 2HRE. ZOIEOXFINTOL 7y M EF-oTVWET, (ZOHER
ERUST 272D OBBUZDOWTIE Unicode BINF TS TV 2BRLTLEI WV, ) =Ny 71
ExhifINeREZE D0, 2HBBZDOX T NVICHED S — 7 v ZAONE & encode/decode % T
BILDOXFIFDL 7y iR 52BN GEL XS,

Byl 0%, =7—KiX -1 2IBRLE S,

PyObject *PyCodec_LookupError (const char *name)
Return value: New reference. Part of the Stable ABIL. name TE#FRXh/2o7— "V FY v a—
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ANy ZEBEBRRBLE T, BlRE4& 2 LT, NULL 28I N E, Tstrict” DTS5 — A2 R Y &
Ta—nnNy ZEBERLET,

PyObject *PyCodec_StrictErrors(PyObject *exc)
Return value: Always NULL. Part of the Stable ABL. exc Zfl#r L TREXEE T,

PyObject *PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode T35 — %ML, MED AN % 2
v 7 LET,

PyObject *PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABIL. unicode T J —% ? % U+FFFD T X1z
3

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode encode =7 —% XML X FSRT
BEHZET,

PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode encode T7 —% Xy 7 X5 v a
IR —7 (\x, \u, \U) TEEMZ T,

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI since version 3.7. unicode encode T Z —%

\N{...} TEZ]I T,

N— ar 3.5 TEM.
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SEVEN

WM%RA T FL1+ (ABSTRACT OBJECTS LAYER)

COETHAT 2. A7 27 PORIKFELR WX 57 Python 7Y =7 b O#fERL. (BER 4
T, o= Y2 ETr W kz) KEDPERBOF 7Y =7 MTHHT 2ERITRVE T, BEEEERANSR TR
WA Y 27 M LT - 72358, Python OB EHEIND Z ik b ET,

o DBEENE, PyList_New() TIER X N72141C NULL A DEZFRZE I N TWARWY 2 bD X 5742, #HY)
KL IR TWRWAT Y 2 7 ML THES 22X TE R A

7.1 #72x- 70Ok 3JL (object protocol)

PyObject *Py_NotImplemented
GZoWTA 70227 XYy FOGIBOBOMAEDE DUHIRFELTHZHIE LTEDN S,
KRR (NotImplemented) > ¥ 7L k¥,

Py_RETURN_NOTIMPLEMENTED
Properly handle returning Py_NotImplemented from within a C function (that is, create a new

strong reference to NotImplemented and return it).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
AT b ok T7AN fpllBHLET, KT 2L -1 2 BLE T, flags 5IBUIRIS DA
TrarvEEMCTAIRIHEVET, BEYR- XA TWEIHE—DF 7> a » & Py_PRINT_RAW T
T 0T arEIEETS L. repr() ORDDIT str() ZffioTATY =27 b 2EZIAALE T,

int PyObject_HasAttr (PyObject *o, PyObject *attr _name)
Part of the Stable ABI. o 25 attr_name Z¥o 2 =121 %, ZhlMor T2 0 ZRLET,
Z D% Python D3 hasattr(o, attr_name) ¥R UTT, ZOBEEIIFEICHKILET,

__getattr__() XYV v F® __getattribute__() XY v FOMEUYH LHITE Z 2 f5HIIHIZ 0 5
CERFBLTLEI N, 7 —%2REXIHZI1TE. RO DIC Pyobject_Getdttr() Z{HE->TL T
W,

int PyObject_HasAttrString(PyObject *o, const char *attr name)
Part of the Stable ABIL. o DY@ attr _name ZHo L 212 1 2, ZhAOL 212 0 ZIRL ¥9,
Z ORI Python D3 hasattr(o, attr_name) ¥R UTT, ZOBEEIIFEICHKILET,

__getattr__() XY v K% __getattribute__() XY v ROMUH LH, —RWERXFEI AT
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Yz bOERFNCE Z ZHSMIIHRIENZ Z LIER L TLEZE W, T -2 WE I E 2123, b
DIZ PyObject_GetAttrString() Zffio T 72X W,

PyObject *Py0bject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. Part of the Stable ABL. 7Y =27 b o 205, £Hil attr_name @
BHEEZRELET, RT3 EMHMEEZIELART 2L NULL 218U 9, ZDB¥IE Python DX
o.attr_name Y[R U T3,

PyObject *Py0bject_GetAttrString(PyObject *o, const char *attr_name)
Return value: New reference. Part of the Stable ABL. 7Y =27 b o 205, %W attr_name @
BHEEZERELET, RT3 EMHMEEIRE LART 2L NULL 218U 9, ZDBEIE Python DX
o.attr_name ¥R LT3,

PyObject *Py0Object_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. Part of the Stable ABL. B4+ 7Y = 27 b ® tp_getattro AR v b
CEPNS, RIERIRGT 5 RN AMETT. COMKE. (b LEETIL) #7522 b OR
P __dict__ iTMMA. A7Y=x27 1D MRO ZH227 7 ADHECDHLZTAZ ) TREZHLET,
descriptors THIEDHBRN SN TWBHED | T—XDT AT VY T RIFA VAR ADEMEX h MBI,
T —=2TR7 ) FRFBEILICINE T, BAH 575057881 AttributeError XM L £3,

int PyObject_SetAttr (PyObject *o, PyObject *attr _name, PyObject *v)
Part of the Stable ABL. 7Y =2 b 0 @ attr_name £ WS HDEMHIC, H v ZERELE T, KT
LeBINEEHL -1 BIRLET; 13568 0 2RLET, ZOMEE Python D3 o.attr_name
= v 2 LT,

v A NULL O Z, 7 Y a— MIAIRRSNE T, ZOBEIX PyObject_Deldttr() D, FEHE
BRrigoT0E I, HIFRENZ TERZDD TEA

int PyObject_SetAttrString(PyObject *o, const char *attr name, PyObject *v)

Part of the Stable ABL. 72 =2 b o D attr_name 2 W5 ZDEMHIC, H v ZERELF T, KKT
e EENL -1 ZIRLES; BT 0 miIRLET, oML Python DR o.attr_name
=v LFRILCTT,

v 23 NULL OBEIZEEDHIFRE N E T2, T OMBRIZIFHERETH D PyObject_DelAttrString() %
fF5DLEELVWTT,

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABIL. JEYEDRRE L HIBRZ1T 5 WHRYZBI T, BA TP =7 b D tp_setattro
Ay MZEIPNET, A7z D MRO IZH 207 7 ADHENLT —XT 4 A7) 7°§?%T%L
ﬁﬁ#ot% BA VAR ADFFFEIZD ZEEDOFRECHIFRE D BRI NET, 25 TRVY
I.(BLEETNUR) A7V 227 b __dict__ IWEMZRED LIZHIBRLE T, K322 0
5&3 N, Z5THRWVWEAIZ AttributeError AAEH XN -1 RN E T,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
AT b oD attr_name EWVWHHOBEWERHIBRLE T, KT 2L -1 ZIRLET, ZoOBKZ
Python DX del o.attr_name X[FU T3,

int PyObject_DelAttrString(PyObject *o, const char *attr name)
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FT7T 2T b oD attr_name LWSHDOBHEERHIRLET, KT S -1 BIRLET, ZoBEBZ
Python DX del o.attr_name Y[R LT3,

PyObject *Py0Object_GenericGetDict (PyObject *o, void *context)
Return value: New reference. Part of the Stable ABI since version 3.10. __dict__ 7 A7V 7F&
D getter DML EIETT, BELRGEX. FEEZIERLET,

N—a v 3.3 THEM.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void * context)
Part of the Stable ABI since version 8.7. __dict__ T AZ VU FRD setter DI EETT, Z
DEETIIFHEZHIFRT 2 Z L 3FENTVERA

N— a v 3.3 TEM.

PyObject *Py0bject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. Part of the Stable ABIL. 01 ¥ 02 % opid [ZEE LEEICX T
B L %, opid & Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT, £7:lX Py_GE, DWW FhrThRIFIR 5
. ENEN < <=, ==, 1= > BIU>=1TWHIGL T, ZDEEE Python D o1 op 02 EFL
T, op A opid BT RHET T, MINT % L LB ROMEEELURKT % 2 NULL 2RL %3,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
Part of the Stable ABI. 01 & 02 % opid \ZH6E LEEIC X > TR L £9, opid 1& Py_LT, Py_LE,
Py_EQ, Py_NE, Py_GT, ¥£7zlX Py_GE, DW\WITNhLTRIFNUIR ST, 2P < <= == 1= > B
UK >=1TMGLET, HBRRVPERSIX 1 2, B5E30 %2, =707 ET2L -1 2 RLET,
Z DBI#IE Python O o1 op 02 LA U T, op A% opid IZHET 2HEAFTT,

AR ol 2 2DE—DATI 2T N TH DG, PyObject_RichCompareBool () & Py_EQ 2R L THIZ
1 ZEL, Py NE IR LTHIZ 0 ZIRLET,

PyObject *PyObject_Format (PyObject *obj, PyObject *format__spec)
Part of the Stable ABI. Format obj using format__spec. This is equivalent to the Python expression

format (obj, format_spec).

format__spec may be NULL. In this case the call is equivalent to format (obj). Returns the format-

ted string on success, NULL on failure.

PyObject *Py0bject_Repr (PyObject *0)
Return value: New reference. Part of the Stable ABL. 7Y 22 b o ODXFHNREEFHEL 7,
IS % e XFHREZIREL, KRBT 5L NULL 21K L £F, Python I repr(o) ¥ TT, ZD
BRI AIA B BEEL repr O DU TRE N XN E T,

N—=Tay 34 TEHE: 777 4 7H5HN RS THETRWI E Z2RALT 2 DIERR X 512, 20
BET ANy 779 —=arz2B80 X518 D EL k.

PyObject *Py0bject_ASCII(PyObject *0)
Return value: New reference. Part of the Stable ABI. PyObject_Repr() LRk, 73 =2 b o
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DX FHNRBZFHE L E T, PyOvject_Repr() W&o GRENLXXFINZEENSIE ASCIT XF
Z. TR =7 XF \x. \u. \UTZRr—7L%9, ZOBEUI Pythoh 2 ® PyObject_Repr()
PRSI FHN e R CFHN AR L 5, ascii() KXo T ERE T,

PyObject *PyObject_Str (PyObject *0)

Return value: New reference. Part of the Stable ABI. #7922 b o ODXFHNRBEEZFHEL £,
IS % e XFHNRBEIR L, KT % & NULL 23R L £9, Python : str(o) AU TY, ZDH
BUIHAAAREEL str() . print ) BEKOUHETHIH I E T,

N—Tay 34 TEH: 7774 TN EBRSTE TRV L 2R T 3 DIER R XS, 20
BZT ANy 77— arvz2gp ko5 E L

PyObject *PyObject_Bytes (PyObject *0)

Return value: New reference. Part of the Stable ABL. # 7Y =27 F o DA MIRBEEZFEL Z
T, KT 2L NULL 2iIBL., RINT B L bytes A7 =227 FEIRLET, o VEBETHRVE 20D,
Python R bytes(o) XE U TT, bytes(o) £iE» T, o ’BHD L T 12k, ¥rv Tk
bytes 7Y =7 b HIRTDTIEAR K TypeError R SN E T,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)

Part of the Stable ABIL. 27 5 R derived 77 5 R cls [A—Td 20, TIrbIRELEZTZ I RATH
5HEE 1 ZEL, Z5TRWERIZ 0 2R LET, =7 -MEELLEEIE -1 ZIRLET,

cls MR TILDIGE., cls DETOBERIIH L TF2v 7 LET, PR 1O2DF v T 1R
& BRI 1L 2R, 2RO E 0D £T,

cls 12 __subclasscheck__() XV v FBHZHEIX. T2 7 ADKED PEP 3119 IZh 2@y
SHEHET Z1DIFENET T, I TROVE E derived 73 cls DTV 7 A2 5DIX, EEND
WXEHEN R T2 2 XA TH 256, D% D cls.__mro__ ITEENBHEETT,

. 7 IRFTT = b, DED type DA YRRV RRZ I BIRE LTS 5 RGNS TR
HRENET, L, #7Y22 MEH __bases__ (ZAUIKIEZ 5 2D X S ATRIFAULS B
W) BHEEES C T EBETEET,

int PyObject_IsInstance(PyObject *inst, PyObject *cls)

Part of the Stable ABI. inst 237 & cls L& cls DF I FADA VARV ATHIEHEIT 1 %
BL, £ TRVEHBIZ0ZELES, =7 —2EE5L -1 ZRLAMZHRELE T,

cls MR TIVDGFE, cls DETOBERIIH L TFzv 7 LET, PR 1O2DF 2w 7 T1HE-
Tz, FRIX L R, 2RO X 01TRD ET,

cls 12 __instancecheck__() XYV v FHH2HEE. T2 7 ADIREN PEP 3119 iI2H @D Y
IDPEHET 27-DIMENET, ZITHRVE X inst 25 cls DA VARV RAICRKRDZDIE, DT 5
AW cls DT TATHBIHETT,

A VARV inst @MY _class BB BZIET. FOVIRLARINIBIDOE FEEXTE
9,

FTI2T b s EXEDHIET FADV I TR BRI 5E6. B __bases__ (ZHUIHEES 5 ZAD
RINVTRFNERLRV) 2Rl TLEETEET,

112

BT EWMRATI U FL 1Y (abstract objects layer)


https://www.python.org/dev/peps/pep-3119
https://www.python.org/dev/peps/pep-3119

The Python/C API, JJ—2X 3.10.13

Py_hash_t PyObject_Hash(PyObject *0)
Part of the Stable ABL. 7Yz 27 F 0o DNy Y 2{BZFHEBELGRLET, KR T 2L -1 &R
3, Python @3 hash(o) ¥R L TT,

N—Yar 32 TEHE: BYEOED Py _hash t Ik DFE Lz, ZO8IL, Py_ssize t XA LY A
A% b O SN EBETT,

Py_hash_t PyObject_HashNotImplemented(PyObject *0)
Part of the Stable ABI. Set a TypeError indicating that type (o) is not hashable and return -1.
This function receives special treatment when stored in a tp_hash slot, allowing a type to explicitly

indicate to the interpreter that it is not hashable.

int PyObject_IsTrue(PyObject *0)
Part of the Stable ABL. o 2’ERRT L AREZHHICIE 1 2, 25 TRVE XTI 0 ZRLET,
Python @3 not not o XML TT, KT 2L -1 ZRLET,

int PyObject_Not (PyObject *0)
Part of the Stable ABL. 0 2"E%ZRT L AREZEHHIIT 0 &2, £ TRVE XTI 1 ZRLET,
Python @ not o ERUTT, KT 2L -1 ZIRLZET,

PyObject *PyObject_Type (PyObject *0)
Return value: New reference. Part of the Stable ABI. When o is non-NULL, returns a type object
corresponding to the object type of object 0. On failure, raises SystemError and returns NULL.
This is equivalent to the Python expression type (o). This function creates a new strong reference
to the return value. There’s really no reason to use this function instead of the Py_TYPE () function,

which returns a pointer of type PyTypeObject*, except when a new strong reference is needed.

int PyObject_TypeCheck ( PyObject *o, PyTypeObject *type)
Return non-zero if the object o is of type type or a subtype of type, and 0 otherwise. Both

parameters must be non-NULL.

Py ssize t PyObject_Size(PyObject *0)
Py ssize t PyObject_Length(PyObject *0)
Part of the Stable ABL. 0 DRESZBRELET, RE LA Tz b o B —F 2 Farant
~y 7T 0 b avom S ERELTWEEE, - Y AL LTORSZELET, =7 -»4EL 2
¥ -1 ZRL %73, Python DK len(o) ¥RLTT,

Py _ssize _t PyObject_LengthHint (PyObject *o, Py ssize t defaultvalue)
FT7P27 b 0o DWMEDOREIEZRLET, MYNICEBOEX %, XIZ __length_hint__() %o T
MHEOEX %2, ZLTRRERIZT 74V OEZEZS L LET, ZOBEUE Python D3\ operator.
length_hint (o, defaultvalue) ¥R U TT,

N— a v 3.4 Tl

PyObject *Py0bject_GetItem(PyObject *o, PyObject *key)
Return value: New reference. Part of the Stable ABL. 7Y 227 b key WCHIET 3 0 DEREIR
LEd, k3 2L NULL ZIBL %3, Python O olkey]l ¥[RIL T,
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int PyObject_SetItem(PyObject *o, PyObject *key, PyObject *v)
Part of the Stable ABI. #7327 b key %{H v IZMIMHTFEF, KT s, fINEEHL -1 %
BLET, INT5L 0 %RLET, 24U Python DX olkey] = v X[AF T, ZDOMEEE v ~
Dz BAWMD FEA

int PyObject_DelItem(PyObject *o, PyObject *key)
Part of the Stable ABL. #7227 b o 205 key BT AT EHIFRL 3, KT 2L -1 %
BLZET, Python DX del ol[key] EFRILTT,

PyObject *PyObject_Dir (PyObject *0)
Return value: New reference. Part of the Stable ABI. Z ®BEi#iZ Python @3 dir(o) &R U T,
AT FOERHBICEH D YT T0EXTFINDPGIRB VAL (HOBELHDET) ZIRLET, =
S —DBFEITIE NULL 2R L E3, 5180% NULL 123 % &, Python B33 dir() RIS, BE
DA—ANVRAHZIRLET; SOHE. 7774 7RFET 7L — o023 4UE NULL Z3R U ¥ 325
PyErr_Occurred () X BERLE T,

PyObject *Py0Object_GetIter (PyObject *0)
Return value: New reference. Part of the Stable ABL. Python DI iter(o) ¥R U T3, 5lEIC
ColeA T2 NITHT BHTI2BAT L =D, A7 27 bW FTTIZA T L—XDBFHFIEAT
Pz VEEERRLET, A7V 20 FOIREWIERAIEETH - 728551213 TypeError %k LT
NULL 23R L ¥,

PyObject *PyObject_GetAIter (PyObject *o0)
Return value: New reference. Part of the Stable ABI since version 8.10. This is the equivalent to
the Python expression aiter (o). Takes an AsyncIterable object and returns an AsyncIterator
for it. This is typically a new iterator but if the argument is an AsyncIterator, this returns itself.

Raises TypeError and returns NULL if the object cannot be iterated.

N— ar 3.10 TEN.

7.2 Call 7O +dJL

CPython supports two different calling protocols: tp_ call and vectorcall.

7.2.1 The tp_call Protocol

Instances of classes that set tp_call are callable. The signature of the slot is:

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

A call is made using a tuple for the positional arguments and a dict for the keyword arguments, similarly
to callable(*args, **kwargs) in Python code. args must be non-NULL (use an empty tuple if there

are no arguments) but kwargs may be NULL if there are no keyword arguments.

This convention is not only used by t¢p_call: tp_new and tp_<init also pass arguments this way.
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To call an object, use PyObject_Call () or another call API.

7.2.2 The Vectorcall Protocol

N—Ta ¥ 3.9 TEM.

The vectorcall protocol was introduced in PEP 590 as an additional protocol for making calls more

efficient.

As rule of thumb, CPython will prefer the vectorcall for internal calls if the callable supports it. However,
this is not a hard rule. Additionally, some third-party extensions use tp_ call directly (rather than using
PyObject_Call()). Therefore, a class supporting vectorcall must also implement tp_call. Moreover,
the callable must behave the same regardless of which protocol is used. The recommended way to achieve

this is by setting tp_call to PyVectorcall_Call (). This bears repeating:

33

&: A class supporting vectorcall must also implement tp_call with the same semantics.

A class should not implement vectorcall if that would be slower than ¢p call. For example, if the callee
needs to convert the arguments to an args tuple and kwargs dict anyway, then there is no point in

implementing vectorcall.

Classes can implement the vectorcall protocol by enabling the Py_TPFLAGS HAVE_VECTORCALL flag and
setting tp_vectorcall_offset to the offset inside the object structure where a vectorcallfunc appears.

This is a pointer to a function with the following signature:

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

e callable is the object being called.

e args is a C array consisting of the positional arguments followed by the values of the keyword argu-

ments. This can be NULL if there are no arguments.

e nargsf is the number of positional arguments plus possibly the PY_VECTORCALL_ARGUMENTS_OFFSET
flag. To get the actual number of positional arguments from nargsf, use

PyVectorcall_NARGS().

e kwnames is a tuple containing the names of the keyword arguments; in other words, the keys of the
kwargs dict. These names must be strings (instances of str or a subclass) and they must be

unique. If there are no keyword arguments, then kwnames can instead be NULL.

PY_VECTORCALL_ARGUMENTS_OFFSET
If this flag is set in a vectorcall nargsf argument, the callee is allowed to temporarily change
args[-1]. In other words, args points to argument 1 (not 0) in the allocated vector. The callee

must restore the value of args[-1] before returning.

For PyObject_VectorcallMethod (), this flag means instead that args[0] may be changed.
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Whenever they can do so cheaply (without additional allocation), callers are encouraged to use
PY_VECTORCALL_ARGUMENTS_OFFSET. Doing so will allow callables such as bound methods to make

their onward calls (which include a prepended self argument) very efficiently.

To call an object that implements vectorcall, use a call API function as with any other callable.

PyObject_Vectorcall () will usually be most efficient.

E R In CPython 3.8, the wvectorcall API and related functions were avail-
able provisionally under names with a leading underscore: _PyObject_Vectorcall,
_Py_TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod, _PyVectorcall_Function,

_PyObject_CallOneArg, _PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArg. Addi-
tionally, PyObject_VectorcallDict was available as _PyObject_FastCallDict. The old names are

still defined as aliases of the new, non-underscored names.

BROER

When wusing tp_ call, callees do mnot need to worry about recursion: CPython uses

Py_EnterRecursiveCall () and Py_LeaveRecursiveCall () for calls made using tp_ call.

For efficiency, this is not the case for calls done using vectorcall: the callee should use Py EnterRecur-

siveCall and Py LeaveRecursiveCall if needed.

Vectorcall Support API

Py ssize_t PyVectorcall_NARGS (size_t nargsf)
Given a vectorcall nargsf argument, return the actual number of arguments. Currently equivalent

to:

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

However, the function PyVectorcall NARGS should be used to allow for future extensions.
N— a3 v 3.8 THEM.

vectorcallfunc PyVectorcall_Function(PyObject *op)
If op does not support the vectorcall protocol (either because the type does not or because the
specific instance does not), return NULL. Otherwise, return the vectorcall function pointer stored

in op. This function never raises an exception.

This is mostly useful to check whether or not op supports vectorcall, which can be done by checking

PyVectorcall_Function(op) != NULL.
N—Y a ¥ 3.8 TENM.

PyObject *PyVectorcall_Call(PyObject *callable, PyObject *tuple, PyObject *dict)

Call callable’s vectorcall func with positional and keyword arguments given in a tuple and dict,
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respectively.

This is a specialized function, intended to be put in the tp_call slot or be used in an implemen-
tation of tp_call. It does not check the Py TPFLAGS_HAVE_VECTORCALL flag and it does not fall
back to tp_call.

N—Yar 3.8 TENM.

7.2.3 Object Calling API

Various functions are available for calling a Python object. Each converts its arguments to a convention
supported by the called object —either ¢p_ call or vectorcall. In order to do as little conversion as possible,

pick one that best fits the format of data you have available.

The following table summarizes the available functions; please see individual documentation for details.

E3E58 callable args kwargs
PyObject_Call() PyObject * | tuple dict /NULL
PyObject_CallNoArgs() PyObject * | - -
PyObject_CallOneArqg() PyObject * | 1 object -
PyObject_CallObject () PyObject * | tuple/NULL | ---
PyObject_CallFunction() PyObject * | format -—-
PyObject_CallMethod() obj + char* | format -
PyObject_CallFunctionObjArgs() | PyObject * | variadic -
PyObject_CallMethodObjArgs () obj + name | variadic ---
PyObject_CallMethodNoArgs () obj + name | --- -
PyObject_CallMethodOneArg () obj + name | 1 object -
PyObject_Vectorcall () PyObject * | vectorcall vectorcall
PyObject_VectorcallDict () PyObject * | vectorcall dict/NULL
PyObject_VectorcallMethod () arg + name | vectorcall vectorcall

PyObject *Py0bject_Call(PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. Part of the Stable ABI. MEUXH L AIHEZ Python O A4 72 =2 b
callable %, X7V args £ LTHZ N 2518 8E kwargs £ LTEZON2HAFITEG K 2
WCIFOH L %5,

args ¥ NULL TH-o>TidR5673, 518ELEL LEWEEEEDX TV EF->TL 72XV, kwargs
' NULL THHEVWEE A,

AL L OfERZIE L. KL o6 22X L NULL 28 L %5,
ZAUIXD Python O & FIFETF: callable(xargs, *xkwargs) o

PyObject *Py0bject_CallNoArgs (PyObject *callable)
Part of the Stable ABI since version 3.10. Call a callable Python object callable without any

arguments. It is the most efficient way to call a callable Python object without any argument.
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B L7600 RERL, KBLELFMEXEEL NULL #IRLE7,
N—a v 3.9 TEM.

PyObject *PyObject_CallOneArg(PyObject *callable, PyObject *arg)
Call a callable Python object callable with exactly 1 positional argument arg and no keyword

arguments.
AL L OFERZIE L. KL o6 2k L NULL 28U %5,
N— =z 3.9 TEM.

PyObject *Py0bject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. Part of the Stable ABI. MEUXH L AIHEZ: Python A4 7Y =2 b
callable =, XTI args E LTEHEZ 6N 25/ L DICMUH L 5, 5I8DBBERGEIE. args X
NULL THEWE R A,

AL L ofERZIE L. KL ofA 2k L NULL 28 L %5,
ZAUIRD Python X & R TT: callable(*args) o

PyObject *Py0bject_CallFunction(PyObject *callable, const char *format, ...)
Return value: New reference. Part of the Stable ABI. FEXH LAJEZ Python + 7Y =27 b callable
EAIEBMEO C 518 2 bIFFCHLET, C5l#1uE Py_BuildValue() FERD 7 + —< v +XFF
EHESOTHBLET, format 1 NULL 22b LT3, 52251883 hwZes2RLET,

LT RO L OfERZIE L. KL fIA 2k L NULL 28 L %5,
ZAUIRD Python DR & [FFF TS : callable(*args) .

PyObjectx args 7213 %51 BUCHE THEE. PyObject_CallFunctionObjArgs () & DHEWHIETH
5ZRHEZTBVTLEEW,

N—=a v 3.4 TEHE: format DEID char * DOEBEINFE LTz,

PyObject *Py0bject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. Part of the Stable ABL. 7Y =2 + obj ® name £\ 5 HHETD X
Yy Fa, WS2hD CHBLbITMUHLET, ColEIIE IV E24MT % Py_BuildValue()
DT 4 —< v P TR E N TVE T,

format 1& NULL T® &<, DGz VW 2RLET,
RN L7 HIFOH L ORERZIR L, KL 505 2 XL NULL 28 L %5,
ZAUIXD Python D& FIZETT: obj.name(argl, arg2, ...) o

PyObject* args 7213 &5 BUCIETHAX. PyObject_CallMethodObjArgs () 7S E D BNHETH %
CEEHEZTBOLTLEX W,

N—=Y a Yy 3.4 TEH: name & format DBIDS char * POEHEINFE LTz,

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. Part of the Stable ABI. FEU'H URJEEZR Python 4 7Y = 2 b callable
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Z A ZRAED Pyobject* 5L & HITHFTH L 9, 5IRINIEREIC NULL 23D\ 7 Al 2R D o<
FARELTHEZET,

B L7260 LoEREZIRL, KBL600 2 XML NULL 28R E7,
ZAUIRD Python DX & [FAFTF: callable(argl, arg2, ...) o

PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. Part of the Stable ABI. Python 7Y =2 b obj D XY v KEFENR
HLUET. XV v FAE Python XFEFNA TP =2 b name THZE T, AIERIED Pyobject* 515
CHITHEINFET. SIBINIKREIC NULL 50 WAZFED T XX LTHEZX F5,

N7 PO L ORRZR L, KR LM 2R L NULL 28 L £3,

PyObject *Py0bject_CallMethodNoArgs (PyObject *obj, PyObject *name)
Call a method of the Python object obj without arguments, where the name of the method is

given as a Python string object in name.

B L6 H L OFSERERL, KL= 04 22X L NULL 21 BRL¥7,
N— a3 v 3.9 TEM.

PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
Call a method of the Python object 0bj with a single positional argument arg, where the name of

the method is given as a Python string object in name.
RN L7 PO L ORERZIR L, KL 600 2x L NULL 28 L %5,
N—=a ¥ 3.9 TEM.

PyObject *Py0bject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, Py-

Object *kwnames)
Call a callable Python object callable. The arguments are the same as for vectorcall func. If

callable supports vectorcall, this directly calls the vectorcall function stored in callable.
R L7 SR L DFERZIK L, KRBL 725015 22X L NULL 2380 £73,
N—a > 3.9 TEM.

PyObject *Py0bject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf,

PyObject *kwdict)
Call callable with positional arguments passed exactly as in the wectorcall protocol, but with

keyword arguments passed as a dictionary kwdict. The args array contains only the positional

arguments.

Regardless of which protocol is used internally, a conversion of arguments needs to be done.
Therefore, this function should only be used if the caller already has a dictionary ready to use for

the keyword arguments, but not a tuple for the positional arguments.
N— a v 3.9 TEM.

PyObject *Py0bject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf,
PyObject *kwnames)
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Call a method using the vectorcall calling convention. The name of the method is given as a Python
string name. The object whose method is called is args/0], and the args array starting at args/1]
represents the arguments of the call. There must be at least one positional argument. nargsf is
the number of positional arguments including args/0]/, plus PY_VECTORCALL_ARGUMENTS_OFFSET if
the value of args[0] may temporarily be changed. Keyword arguments can be passed just like in

PyObject_Vectorcall ().

If the object has the Py_TPFLAGS METHOD_DESCRIPTOR feature, this will call the unbound method

object with the full args vector as arguments.
RN L7z HREH L DFERZIE L, KBL 72605 23X U NULL 23R £3,

N— ar 3.9 TEM.

7.2.4 Call Support API

int PyCallable_Check (PyObject *0)

Part of the Stable ABL. A7 Y =2 b o BPMEUSHILAIEEA 7Y =27 b Y I 0#RET, A7V
FOECHLATRETH B L ZIZ 1 RIBL., 29 THVWE XX 0 2RLET, ZOBEBFFUOHLIKE
WL 9

7.3 #ER O 3JL (number protocol)

int PyNumber_Check (PyObject *0)

Part of the Stable ABL. A7 =7 b o 2BER 7w b a Ve L TWARIEEIC 1 ZIRL, £5T
RV EIIBAEERLET, ZOBBITUOH LIXEIERILE T,

N—=Tay 3.8 TEH: o WA VT v 7 ABHE->-856. 1 ZIRLET,

PyObject *PyNumber _Add (PyObject *ol1, PyObject *02)

Return value: New reference. Part of the Stable ABIL. {3132 % o1 ¥ 02 ZIEL1ERERL
K2 ¥ NULL 23BL £F, Python DR o1 + 02 ¥R TY,

PyObject *PyNumber_Subtract (PyObject *ol1, PyObject *02)

Return value: New reference. Part of the Stable ABL. X133 ¥ 01 725 02 ZIRE L 2ER %R
L. K35 & NULL %#iBL £3, Python D3 o1 - 02 X[H LTI,

PyObject *PyNumber _Multiply (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABIL. fi313 2% 01 ¥ 02 #FELI-FEREEKEL
K % ¥ NULL 2B L £F, Python DR o1 * 02 ¥FHL T,

PyObject *PyNumber _MatrixMultiply (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABI since version 3.7. I3 % & ol ¥ 02 %17
BB UAEREZIR L, KBS % & NULL 23R L ¥, Python DR ol @ 02 LRI TT,

N—a v 3.5 Tl
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PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI. Return the floor of oI divided by 02, or
NULL on failure. This is the equivalent of the Python expression o1 // o02.

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. 13 % ¥, 2272 of D 02 12X 3HBRE
103 2 22 272508 (reasonable approximation) ZiR L., K3 % & NULL ZRL %9, RTOHE
Boe 2 2 EEE UTRBS 203 ARAIER 720, “EOFH/NIGEEIL 7 a U E” LRBITE $H
Ao ZDF®, ROMEHAMICKRD £F, ZOEBUICZODOREEIE LB, FE/NUSOEEERST 2
EBHHET, Python DX ol / 02 EFRILTT,

PyObject *PyNumber_Remainder (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. B3I § 2 ¥ 0ol % 02 TRHRELFREIRL.
KF %L NULL 2B L £F, Python DR o1 % 02 ¥R LT,

PyObject *PyNumber _Divmod (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. fHAAABIEK divmod () 2SR L T X
W, KT 22 NULL %18 L %3, Python O divmod(ol, 02) ¥R LTI,

PyObject *PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. Part of the Stable ABI. #HAAABE pow() 2BIBL T X0, &
¥ % e NULL 238 L £F, Python O3 pow(ol, 02, 03) XA TT, 03 A 7> 2> TF, 03
A XGRS, Py None # ANLTLEE W (03 IC NULL 2T &, RIERXEY 7 7R %5|
FEZTIeBHDET),

PyObject *PyNumber_Negative (PyObject *0)
Return value: New reference. Part of the Stable ABL. 132 & o O ERKEEERL, KT 3L
NULL #iEL £§, Python O -0 ¥R LT,

PyObject *PyNumber_Positive (PyObject *0)
Return value: New reference. Part of the Stable ABL. 135 & o ZiRL., KT % & NULL %R
L¥73, Python K +o LTI,

PyObject *PyNumber_Absolute (PyObject *0)
Return value: New reference. Part of the Stable ABL. 3% 2% & o OHifEZIEL, KT 2L
NULL %#iR L %73, Python O3 abs(o) R U TT,

PyObject *PyNumber_Invert (PyObject *0)
Return value: New reference. Part of the Stable ABL. 322 o O v MHEAKEL (bitwise
negation) iR L. KT 5 NULL #iRL £F, Python ®X ~o EFILTT,

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI. 3135 & ol % 02 72> 7 b L7kER
IR, KT %L NULL 2K L ¥3, Python @ ol << 02 2[R TT,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. IS 2 & ol % 02 72U3A> 7 b L7zHER
ZIRL. KF % NULL 23R L $7, Python @3 o1 >> 02 LFRIL T,
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PyObject *PyNumber_And (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. M1 32 ¥ 0l & 02 @ 7 ¥ v b BN GHIEME
(bitwise and)” ZE L., KMF % & NULL ZiRL ¥73, Python @ o1 & 02 LFIL T,

PyObject *PyNumber_Xor (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. [i313 2% 0l ¥ 02 @ 7 ¥y hHAHEMM
ABEA] (bitwise exclusive or)” ZiE L. K3 % & NULL 23K L %3, Python ®X o1 ~ 02 EFL
T3

PyObject *PyNumber_0r (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. liM1$ 2 & ol & 02 @ ” ¥ v BRI
(bitwise or)” 2B LM S % & NULL 23K L £, Python @ o1 | 02 R TT,

PyObject *PyNumber_InPlaceAdd (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. I35 & ol ¥ 02 ZIMELZMEREZIR
L. B $ 22 NULL #IRLE 3, ol B in-place HE %I K — b3 24545, in-place HEEITVWE T,
Python @ ol += 02 X[ LT,

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. IS 2 & ol 25 02 ZBE L MR EIR
L. K352 NULL #iIR L ¥ 3, ol 23 in-place HE %K — b3 285E, in-place HEZITVWET,
Python O o1 -= 02 2RIL T,

PyObject *PyNumber _InPlaceMultiply (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. fRMI1 55 ¥ 0l & 02 AL HEREZR
L. KT % NULL 23R L ¥, ol 25 in-place {HE % ¥ R— b3 255, in-place HEZITVWE T,
Python DX o1 *= 02 R LTT,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI since version 3.7. 1§ 5% ol & 02 %
THIRE LR EIRL, KIWT 2L NULL 2 BRL 3, ol & in-place HEZ T R— + 3 3585,
in-place HEZ1TWVWE T, Python DX ol @= 02 XH LTI,

N— ar 3.5 TEM.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABIL. fM13 % & ol % 02 TREL VB THEL
BL, KT %8 NULL 2B L £, ol ° in-place HEZ V¥ R— +F 384, in-place HEZITVWE
3, Python ®X o1 //= 02 XFILTT,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. FKII3 3 ¥, 2R 0ol D 02 T X BRE
03 % Z Y7388 (reasonable approximation) 3R L. K3 % ¥ NULL ZiRL ¥ 3, &2 TDHE
BE 2 2HEY LTEBET 203 FRAEER 0, EOFE/NIGSEIE 7 L UE” LARBETE X8
o DD, ROMEHELUTED T, ZOBBICZODEEEEE L2, FEV/NIGEOEEIRS 2
EWBDET, 0l B in-place HEZ VR — b T BHE. in-place HE 21T\ E F, Python DX ol
/= 02 ERILTT,
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PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. 3§ % ¥ ol % 02 THRELLHERER
L. , K22 NULL 2B L E 5, ol # in-place HEZ Y K— T 2545, in-place HEZITWE
3, Python @ ol %= 02 XH LTI,

PyObject *PyNumber_InPlacePower (PyObject *o1, PyObject *02, PyObject *08)
Return value: New reference. Part of the Stable ABI. #AGAARBE pow() 2BIBL T X0, &
B$ 22 NULL iR L ¥ T, ol 2 in-place HEZ Y R— T 25A. in-place HEZITWET, Z0D
BBUE 08 B Py_None DEAEIE Python X o1 #*= 02 Y FIU T, ZNUNDEEIX pow(ol, 02,
03) O in-place TF, 08 AW S, Py_None ZANTLIZE W (08 12 NULL 2T &,
TIEBRXEY 7 7R Z|ERITIENDHDET),

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. X132 ¥ ol & 02 72> 7+ L7HER
ZIRL., KRBT 2 NULL 23R L ¥ T, ol 2 in-place &% I K— T 2855, in-place HEZITWV
%3, Python DX ol <<= 02 ¥[RIUTT,

PyObject *PyNumber_InPlaceRshift (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. RIS 2 & ol % 02 723> 7 b LIHR
IR, KRBT 2L NULL ZIRL¥9, ol 2 in-place {HE %Y R— 3 254, in-place HEZITV
F 3, Python D3 ol >>= 02 LELTT,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. i35 & ol & 02 ® 7 ¥y s HfmHE
& (bitwise and)” 23R L, KT 2 & NULL 2B L ¥, ol B in-place HEZ I K— b T 25HA.
in-place & Z1TWVWE T, Python DX ol &= 02 XH LTI,

PyObject *PyNumber_InPlaceXor (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. 332 % 01 ¥ 02 @ 7 ¥y dHAHEMM
FMEEAD (bitwise exclusive or)” 2R L., K F 2 & NULL 23R L EF, ol 2% in-place HEZ ¥ K—
$5%E. in-place HEZITWE F, Python DX o1 "= 02 EFLTT,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. 332 % 01 & 02 @ ” ¥y b+ HNGHEEA]
(bitwise or)” ZIR LK T % & NULL ZiIR L £9, ol B3 in-place HEZ Y R— 5 585 E. in-place
fﬁﬁﬁ%ﬁb\iﬁ"o Python @ o1 |= 02 EFEU T,

PyObject *PyNumber_Long (PyObject *0)
Return value: New reference. Part of the Stable ABL. 5% & o ZEEICEM L= DERL,
KT 5 & NULL #i1BL £3, Python O3 int(o) ¥R LTI,

PyObject *PyNumber_Float (PyObject *0)
Return value: New reference. Part of the Stable ABL. 1§ % & o ZiFE/NGEEBICEIIL 72D D
ZiRL. KT %2 NULL #i1BL ¥3, Python @3 float(o) XH LTI,

PyObject *PyNumber_Index (PyObject *0)
Return value: New reference. Part of the Stable ABI. o % Python @ int BUCE# L, KL= 5
ZOMEZRLE T, KBMLUKS NULL 2R &4, TypeError fISf X E N £ 3,
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N—=Tay 3.10 TEHE: HRITFEICEEL int BITF, AN, #RIT int O 7275204 VAR
VADZ b FEL

PyObject *PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. Part of the Stable ABL. base #EEUCEH XN n 2 XFH L L
TRUET, base 518UZ 2, 8,10 7213 16 DVWFNALTRINILD £H A, HE& 2, 8 16 1IZoW
VRN XFHNDOEFNTIZER~— A — '0b' | 00" FilF '0x' B ZhENNEIRET, B
L n %3 Python @ int BRI TZFAUT. %3 PyNumber_Indez() TEMINF T,

Py ssize t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABL. o ##¥ ¥ U THROIRES o 72356, Py_ssize t MOMBEICET L TRL F
o M ULDER LS, BIADEHE SN, -1 PHRENET,

b L o A Python @ int IZEATE/=DIZ, Py_ssize_t ~"DEHELD OverflowError 1272 5 B,
erc 51T SN2 (Fif#lE IndexError 7 OverflowError) OISt XK L 3, b L. exc ¥
NULL % 5. BISNEZZ V7 ST, EAEDEEILX PY_SSIZE_T_MIN ~\, [EDO#EE PY_SSIZE_T_MAX
AtHlfREh 7,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. 0 34 ¥ T v 7 ABETH %55 (tp_as_number G
D nb_index A0y FHPEF 5o TWVEHE) 1T 1 ZRL, ZITRVWHEIZ 0 ZRLET, ZOBK
FHEITHA L LT,

7.4 >—4 22870 K 3JL (sequence protocol)

int PySequence_Check ( PyObject *0)
Part of the Stable ABL. A 7Y =27 "3 =57 2 Ta a2t TW3 583 1 2, 25
TRWEAIX 0 ZRLET, __getitem__() XYV v FZD Python 7 7 A2V TiE, 20608
dict D¥ 77 7 ZATHRWIRD, 1 ZIRTDICEREL T LIV, Z5 25, —RIVICIZZ 72D
COMEOF —%VR—FLTVI0ZHHIT 2D RAREE D HTT, ZORBBUIHEICHIIL £5,

Py ssize_t PySequence_Size (PyObject *0)

Py ssize_ t PySequence_Length (PyObject *0)
Part of the Stable ABL. i13 23— YR o HDA T I =7 FOREIRL, KT 2L -1 iR
LEF, Z4Ud. Python O3 len(o) ERILIZRD ET,

PyObject *PySequence_Concat (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. l{313 % & ol & 02 O (concatenation)
ZRU. KRBT % NULL iR L %9, Python @3 o1 + 02 XA LTI,

PyObject *PySequence_Repeat (PyObject *o, Py _ssize t count)
Return value: New reference. Part of the Stable ABL. liM1 3247222 b o @ count [EIFED
BUZRL, K%L NULL %R L E3, Python DX o * count XU T,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABIL. fRMIT % & ol & 02 Oiiff (concatenation)
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IRL, KRBT 2L NULL ZIRLE 5, ol 2 in-place {HE %V R— 3 244, in-place HEZITWV
¥ 3, Python D ol += 02 XH LTI,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. Part of the Stable ABL. f{M1 32247222 b o D count [EIFED
BLERL, RT3 L NULL 2IBL£T, o 2 in-place HEZ Y R— T35, in-place HEZ1T
WEF, Python D o *= count X[ LTI,

PyObject *PySequence_GetItem(PyObject *o, Py _ssize_t 1)
Return value: New reference. Part of the Stable ABL liZh$ 2% o @ i HFHOBEREFIR L, KKT
% ¥ NULL 2B L %73, Python X o[i] ¥R LTI,

PyObject *PySequence_GetSlice (PyObject *o, Py ssize t il, Py ssize 1 i2)
Return value: New reference. Part of the Stable ABL I35 & o @ il n5 i2 FTOMDRAZ
A RA%R L, KT 5L NULL iR L %73, Python O3 o[i1:12] XA U TT,

int PySequence_SetItem(PyObject *o, Py ssize t i, PyObject *v)
Part of the Stable ABI. 0o @ i TFEBDERIZ v KA LET, KT 2L, fiAArEHL -1 ZRL
FRNTA2 0 2 RLET, ZhiE Python DX oli]l = v AU TT, ZOBEEIZ v ~DBH
T BAPOEFEA

v 5 NULL OB EERZOEEDPHIRINE TH, ZOMEEIZIEHERTH D, PyObject_Deldttr() %
5 DPEELWVWTT,

int PySequence_DelItem(PyObject *o, Py ssize t i)
Part of the Stable ABL. o @ ¢ ZHHOBERZHIBRL 3, KT 2L -1 ZIRLE T, Python DX
del o[i] ¥FL T,

int PySequence_SetSlice(PyObject *o, Py _ssize_t i1, Py_ssize_t 12, PyObject *v)
Part of the Stable ABL. o @ i1 2% i2 £ TOMD A F 4 212 v #RAL £3, Python DX o[i1:i2]
=v EFLTYT,

int PySequence_DelSlice(PyObject *o, Py ssize t i1, Py ssize t i2)
Part of the Stable ABL. =7 Y AFX 7T =27 b o D il 15 i2 FTOMDRAT A4 AZHIFRL £9,
KT BE -1 ZRLET, Python DX del ol[il:i2] ¥R LT,

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
Part of the Stable ABL. 0 1281} % value DA, T42bD5E olkey] == value 723 key Ol
BeRLEd, KT 2L -1 ZIRLET, Python D o.count (value) ¥R LTI,

int PySequence_Contains (PyObject *o, PyObject *value)
Part of the Stable ABIL. 0 1T value DSA > TWADHEL X5, 0 DD 2 EHRD value &M (equal)
KRoE 1 ZRL, ZRLADOBEICIE 0 RRLET, =7 —20RETIL -1 ZRLE T, Python ®
A value in o R LT,

Py ssize t PySequence_Index(PyObject *o, PyObject *value)
Part of the Stable ABI. o[i] == value ERB2BANCHAODP oA VYT IR i I RLET, T7—
WREAETDE -1 ZIBRLET, Python DR o.index(value) R LTI,
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PyObject *PySequence_List (PyObject *0)
Return value: New reference. Part of the Stable ABL. =7 Y 2 L&A 7771 0o ERILARE
EROVAMATY =227 P 2IBRLET, KWL NULL 2 R L %3, BENd Y X MIFHLIfEoh
T2 e PMRAEINTVE T, 24U Python OR list(o) 2HFETT,

PyObject *PySequence_Tuple (PyObject *0)
Return value: New reference. Part of the Stable ABI. =7 Y ABH25WIATF7TNTH5 o &
FCAEZRORXRTINVATY 227 bERLET, RML7S NULL ZIRL X5, o X INDEE, #i
BB ERLET, ZhAOGE. BYILRNES A7 X TV MR L TEL $7, Python OX
tuple(o) R TT,

PyObject *PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. Part of the Stable ABL. ¥ — 7 Y REEA T 71D o %
PySequence_Fast* 77 I VDMK THHATES2A 7 27 b LTGELES, A7V 27 M3 —
TFYRATHYAT 7 INTHRVIERIE. XA vt—Y m 2FFD, TypeError #XH L F 3, KRL:ZS
NULL 23R L %7,

PySequence_Fast* 7 7 I U DBEIE. o 2% PyTupleObject F721& PyListObject ¥REL. o D
T=RT74 =)V RICEET 72 RT 570, ZOL5HMNTLNTVET,

CPython DFEETIZ, L o BB —F VAR TIALTHNIIE, 0 ZODHDEELET,

Py_ssize_t PySequence_Fast_GET_SIZE(PyObject *0)
0 B NULL TH <. PySequence_Fast () DR LIcA TP =27 M THELREL T, o DRI ERLET,
0o DY A XZ PySequence_Size() ZMUH L THHE SN E TV, PySequence_Fast_GET_SIZE() D
Fih oV A MDLRINTH2 LAREL T T 2790, KDEETT,

PyObject *PySequence_Fast_GET_ITEM(PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. o %% NULL TZ% <. PySequence_Fast() DRL7A T =7
THY, 22 i BAYT 7 ZADHPANICDH 2 EREL T, 0 D i HHOERZEL T,

PyObject **PySequence_Fast_ITEMS (PyObject *0)
PyObject KA Y ZOBERIZHEZ2 7L A 2R LET, TOBEETIE o1& PySequence_Fast() DIEL
oA 7Y bTHD, NULL THRVDDEREL TVET,

VA DYAXDREEEIND & &, XEY HERPEROIY 2 HILETS 225 LAVKRWI LIEEL
TREEWV, ZDed, =T YRADEEPRAELZVIAYTHFA M TOABERICDZK4 V&2 lio
TLZE W,

PyObject *PySequence_ITEM(PyObject *o, Py ssize t i)
Return value: New reference. o ® ¢ HZHOERZRL, KWFT 2L NULL &L ¥£7,
PySequence_GetItem() DEEMTH D, PySequence_Check() T o DEZRIRT D E 5 2 DMEE
. BORZATORBLZITOER A,
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7.5 ¥y 7870k 3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() HZIRL T X W,

int PyMapping_Check (PyObject *0)
Part of the Stable ABL. 7Y =7 b3~y 78 7a s arZzRLTwar, X574 X2 K-1
LTWAEAIE 1 2, Z5TRVEEIZ 0 ZRLET, __getitem__() XYV v FZHKD Python 7
FRRZOWVTUIZ 1 ZIRTDOICFEEL TSIV, 2572 58iNE, —HINICIZZ Z A0 DD F —
ZYHR— L TWE22HT 2 DBFAAEEL L LTS, ZORBBIEHE KA L 3,

Py_ssize_t PyMapping_Size (PyObject *0)

Py ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL. ({13247 22 b o HOF—DEERL, KT 2L -1 ZIRLET,
ZiuX. Python ®R len(o) 2EILCIZ#D %3,

PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
Return value: New reference. Part of the Stable ABL. X5 key I2MET 23 0 DEZEFIEL T,
M3 5L NULL %R L %9, Python O olkey]l FIUTF, PyObject_GetItem() HBRL T
IEEW,

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)
Part of the Stable ABL. A 7Y =2 b o LTXFH key %Ml v ISWSFTE T, KT 2L -1 2R
L%, Python DX olkey] = v A/ LT3, PyObject_SetItem() BB L T X\, ZDH
Bl v NOZR2HAWD EFHA.

int PyMapping_DelItem(PyObject *o, PyObject *key)
AT oo, FATT 2T key BT AUMITRHIBRL £ 3, KT sL -1 ZIRL T,
Python O3 del olkeyl £[RIUTF, ZDEAEIE PyObject_Delltem() DHIHTT,

int PyMapping_DelItemString(PyObject *o, const char *key)
FTP 2T b oS, XFY key BT AT EHIBRL 3, KT 22 -1 21BL £3, Python
DX del olkey]l LTI,

int PyMapping_HasKey (PyObject *o, PyObject *key)
Part of the Stable ABL. v FBIA 7T 2 7 v B3F — key ZROHZEIC 1 IR L., £ TRVE X
0 ZRLET, Z4UL, Python O key in o X EfiTT, ZOMEEKFIH LIEFEITHIILET,

__getitem__() XV vy FOMFHLAIEZ 2H5MIIHIZNE Z 2 ICEBLTLEEI WV, T7—%
WEXE 2121, b DIC Pyobject_GetItem() ZffioTL & W,

int PyMapping_HasKeyString(PyObject *o, const char *key)
Part of the Stable ABL. v FRIA 7Y 2 7 v F — key ZROLEIC 1 R L, £ ThRWVWE EIZ
X0 ZRLET, Z4uX. Python O key in o L EMiTY, ZOMEKEIH LITFEICHIILET,

__getitem__() XYV v FOMUYH LR, —RNZFINA 7Y =7 s OfEHNITE 2 2 FIAHI ]
ENBZLICERLTLEEIY, =7 —%2WMEIE 3121, Kb DT PyMapping GetItemString ()
EHoTLEEN,
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PyObject *PyMapping_Keys (PyObject *0)
Return value: New reference. Part of the Stable ABL. i1 32247527 b 0o DF =055
AMEBELET, KKT 2L NULL 2L £,

N—Pa ¥y 3.7 CLHE: DHENE, BV R PBLIRBETIVEZRLTWE L,

PyObject *PyMapping_Values (PyObject *0)
Return value: New reference. Part of the Stable ABL. 132247 27 b o D521 R
FEIRLET, KT 5L NULL Z2IRL 5,

N—=Ta ¥y 3.7 CLHE: DENE, BV A PBLABETIVEZRLTWE L,

PyObject *PyMapping_Items (PyObject *o)
Return value: New reference. Part of the Stable ABL. i1 32247527 b 0o DBERENSLKRZ Y
AMEIRL, FERBIF-LEORTBA0X TR > TVET, KT 2L NULL ZRL £73,

AN—ay 37 CTEE: LN, BEY R P LR IARELTVE L,

7.6 17L—%270k21JL (iterator protocol)

ATV —=XEW/S 7-DOBEFHOBEEIEI > 3,

int PyIter_Check(PyObject *0)
Part of the Stable ABI since version 3.8. Return non-zero if the object o can be safely passed to

PyIter_ Nezt (), and O otherwise. This function always succeeds.

int PyAIter_Check (PyObject *0)
Part of the Stable ABI since wversion 3.10. Return non-zero if the object o provides the

AsyncIterator protocol, and 0 otherwise. This function always succeeds.
N— a3 ¥ 3.10 T:EM.

PyObject *PyIter_Next (PyObject *o0)
Return value: New reference. Part of the Stable ABI. Return the next value from the iterator
0. The object must be an iterator according to PyIter_Check() (it is up to the caller to check
this). If there are no remaining values, returns NULL with no exception set. If an error occurs

while retrieving the item, returns NULL and passes along the exception.

ATV —RDRTERICO o TREUIHZTO NV —T2ELE, COa—FRUTOXS1T221F$TT:

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

if (iterator == NULL) {

/* propagate error */

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

ROR=STER)
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(FiDR— 25 D %)

/* release reference when done */

Py_DECREF (item) ;

Py_DECREF (iterator) ;

if (PyErr_Occurred()) {

/* propagate error */

}
else {

/* continue doing useful work */
}

type PySendResult

The enum value used to represent different results of PyIter Send().
N— a2 ¥ 3.10 TEM.

PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)

Part of the Stable ABI since version 3.10. Sends the arg value into the iterator iter. Returns:
o PYGEN_RETURN if iterator returns. Return value is returned via presult.
e PYGEN_NEXT if iterator yields. Yielded value is returned via presult.
e PYGEN_ERROR if iterator has raised and exception. presult is set to NULL.

N— a ¥ 3.10 TEN.

7.7 N\ 7770k )L (buffer Protocol)

Python THIHMRER WL DDA TV =7 A THEIZH 2 X E VI E0E buffer ND7 72 R 2L
FT, ZDEIRATI27 b LT, HAAAD bytes ® bytearray . array.array O & 52\ < DOh
DILRMDZET ONE T, = FN=FT 4 DI A 77 VIFEGLESBUERNT D X 5 REHl7Z HID 72912,
ZNoHGOMEERT LIV TEET,

ZNETNORBZNHEDO LY T 4 ZAZFHETH, BEOLIKREBXAEYANY 7705705 w5 HdE
ORZHEL LT, W OPDRUTEMNT2a8—21T5 CeREENY 777 72X T2 D
2FEhE,

Python i buffer protocol DIEHRT C LIV DMAHAZRBELEST, o7 v baricidZoo0flE»H b
£

o T ZMHITIX, HATNX, ZDOA TP 27 VOTEICHZ Ny 7 7 1T 2 1HREIBEETE % "buffer
AVR—T 2 =R BRIV AR IFTHIENTEET, DA VX —T=z—RE Ny T74TI1Y
MMEEIR (buffer object structure) DEITHAL %3,
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o FIATZMITIE, A7 27 bDOTRBIZHEIZET —EZANDERA VREH/ZVLOPDFENFHTE
T (e 2EXY v F5I50,

bytes X bytearray REDI Y INRATI =7 M, WDy 77 =% N4 OB TRBL £3,
NA MDA DA D FIHTRET T, Bl XX, array.array 2B T 2 BRI A F AL MEICKR S Z 253
HYET,

buffer 1 > % —7 =z —XDFHBEDO—HIE, 77 ANFTI =27 +D write() XYV v RTF: buffer 4 ~
R—T 2 —REBLT—HDONA MIEETEZYART T2 P TH 7 7 A MCEEAL D TEE
T, write) &, ZO5Ie LTEIN~A TV =27 PONHERIINT2HAHLERT 7 20A %L
Y LETD readinto() DX I RMD XY v FTIEX, ZOFIHMONEIINT 2EZIAART 7 2 ADMBET
3, buffer 4 Y X =72 —RI2Xk D, AT7I 7 VIRAEEWG. HAHLERANY 77 D7 7R EFF
AT 202N bERTI20HERT 2P TEFET,

buffer £ ¥ Z—7 = —ZDOFAHICIE, WREBEF T2 vDNy 7 7 2B2ODHIEND D T
o IELWHIBT PyObject_GetBuffer() ZFEUHIT;

o PyArg_ParseTuple() (($72B3ZDFEEDV D) & y* . wx F72ld s format codes DWThdrt &
BT,

EELDT — AT, buffer BRER L 72 o 72IFIZ PyBuffer Release() ZM-UH X RITIUIR D FE A
IhzRde, VYRV —=27DXI kA LMEICORB 2B/ H D $3,

7.7.1 buffer #&&(E

Ny 7 7RG (F 72BN "buffers”) 3RO A 7Y =7 DAL F U F—&% Python 7’1 77 < Iz
I 2DIMEFNTT, ZhEER, Trab -4y 7B LTRHEATEE T, ZOXEY TRy Y
PRI AMERMHS 22T, YART—XTH L THEHIZ Python 7R 7 < IC@3iit 55 2 N TEFE
o XAEVIE, CHROKRZREIERDLS LNFVTAL, ARV—T 4 VI YRTLTA T 7 VITETHIO
XEV TRy I0b LMERAL, BELT 222474 704 VXA VBAZITESTORMBHIN D
LNEEA,

Python 4 ¥ X 7V X2 ko TIRHEINZZ L DT =X LIZER D, Ny 7 7% PyObject R4 ¥ X TIXiR
(e Y INe CREERTT, 207, fERE a—IERICHRICITAE T, Ny 7 70—k T v
PR=DIREIR v Z X, memoryview 7Y = 7 FIMEREINE T,

IOAR=PENDEF T 27 b FELFEOFNEHHIZIE, Buffer Object Structures ZZR LT E W,
Ny 77 BEST 2121E, PyObject_GetBuffer() #BIRL T W,

type Py_buffer

void *buf
Ny 777 4=V EPRLTVWImEMEDKRBEEZIET KA VX, Ny 77 2f{ 5247V
FOTRYHEXE) 70y 7HOEDMEILDRD ZET, HIRIE strides DAL YL, ZDHEIZ
XEY Ty 7DOREIPD LOFEEA,

130 BT EMRAITI LU LAY (abstract objects layer)



The Python/C API, JJ—2X 3.10.13

EE A DBE ZOEEZXEY 7ay ZOEHEERL 5,

PyObject *obj
A new reference to the exporting object. The reference is owned by the consumer and automat-
ically released (i.e. reference count decremented) and set to NULL by PyBuffer_ Release().
The field is the equivalent of the return value of any standard C-API function.

PyMemoryView FromBuffer() %7zi& PyBuffer_Filllnfo() &> To v FEa Nz —RHR
Ny 77 THBIRR Y —ATIE, ZD7 14— FIE NULL T3, —BINIC, =7 AKR—-1+A47
Pz PRIZOHFAEFEHL IR THA,

Py ssize 1 len
product (shape) * itemsize, contiguous FCAITIE, THEOXEY 70y 7ORIITHRD X9,
JE contiguous ECH|Tld. contiguous RIIZa ¥ — X N5 IHBEEN D OEXTT,

((char *)buf) [0] 75 ((char *)buf) [len-1] DHIPFAND 7 7+ X, EHfit (contiguity)
ERAET 2V 7 Z A MIC Ko THIGF I NNy 7 7 ICH L TOAFINE T, ZLOBEI. 2D
X957V 7 X M& PyBUF_SIMPLE % 7z\% PyBUF_WRITABLE T,

int readonly
Ny 77 HiAH LERTH 2R LET, 2D 4 — K& PyBUF_WRITABLE 7 5 2" CHilfIT
XFET,

Py ssize t itemsize
BHR—DO7D byte B i DHY 4 X, struct.calcsize() ZIF NULL @ format fHIZXT L THEOXH
L7=RER R TY,

BERGIIN: HBED PyBUF_FORMAT 7 7 VR iET BB Ny 77 RERLEEGA.
format | NULL ICERESNFE T, LD L itemsize IZITLD T +—< v ME-EHEZHEEFL E T,

shape DIFET 5% 4. product (shape) * itemsize == len DFENXNF SN, FHHF X
itemsize % buffer ZHL7=DITHHATE X3,

PyBUF_SIMPLE %7213 PyBUF_WRITABLE TEK U 7=#ER. shape #% NULL THAUI, HEEZIZ
itemsize B L T itemsize == 1 L RAIRTNIRD THA,

const char *format
BEHE—OSONERIEET 3. struct TV 2 — LA XA NSED, NUL EIESCFEY|, ZDOHEL >
X DED NULL 72 5, "B" (FF5#L A4 ) & LTRDNETS,

D7 4 —) & PyBUF_FORMAT 7 5 7 & » CHlflI X E 3,

int ndim
XEVYD N XA ER L TWBRORTTH, 0 DFA. buf EAD FEERT 1 DOEEEIE
LTVWET, ZDEHE. shape, strides, suboffsets & NULL TRIFIUIZ D FHA,

PyBUF _MAX_NDIM I RTTBDEAME L 64 IZHIB L TWE T, NI Z 0FIfR 2 2E Lz iud
7D ER A, ZXRITHHIDOEEMIZ PyBUF_MAX_NDIM KITE TEKZ 2 LS ICTARETY,

Py ssize t *shape
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XEY LD N XCES DO ERT. BED ndim TH 3 Py_ssize_t DEHITT, shape[0] *
. * shape[ndim-1] * itemsize |¥ len ¥FL K RIFIUIRD THA,

shape DfElZ shape[n] >= 0 IZHIR X % T, shapeln] == 0 DHLEIFHIEELILE T,
S complex arrays BB LTL EE W,

shepe (JZIK) ECANEHFIHIE 20 & 137 A H LEHATS,

Py _ssize_t *strides
BERTEZBOTH LWMEZES72DICAF Yy T34 MERT, BE ndim @ Py_ssize_t
DB,

A7 4 MaZ, EEOBREEETE ST, REDEIITIE. X774 FIZ@EE TWHIAMT
T L LAHEL, stridesln] <= 0 D7 —RAZUHET 2B TELIRNELD D F5, #HM
IZDWTIE compler arrays 2SR L TL 720,

HEZHIZL 5T, 20D strides EiFdFAH LEHATT,

Py_ssize_t *suboffsets
Py _ssize_t BIOEREFFOR X ndim DALH, suboffsets[n] >= 0 DHFEIX. n FHDOXT
Wik > TRIFEN TV B EIZKR A > X T, suboffset HIZFRA > XDSIRE R L 7Bl 4
MIZAUT WD ZR L TWE T, suboffset DIEAEDEDELEER. KA ¥ XOBIRRTUIAE
(ERL7=XEY 70y JANREHLEEBES WD) WS ZiZih £7,

2 TD suboffset EKDHZE (D F D BRBANAHE) LIFE. D7 14—V FIENULL (77 *
U ME) TRIUERD 8 A

Z ORDAEFIZRBE Python Imaging Library (PIL) TfEOHATWE T, 2D X 5 REFITEZRIC
77 RARTBHEIZODOWTEBIIZEHL Z 21X complex arrays BB LTLIZE W,

HEHIZL o T, suboffsets ECFZEFHAH LEHATY,

void *internal
Ny 7 72T DA TY 27 FBWNEINCHIA T 2 2D OEMTT, HlzE, Btk o
BRI % X v X + LT, shape, strides, suboffsets £ W o 72Hi8lE NNy 7 7> RT3 & &
WHERHCEBRT D2RNEPEIDEEBT 277 7S 2B TEBTL &5, Ny 7 7 22T
BN, ZOMEERLTERELTIRD $HA,

772 N\yI77VIOITRANDRATS

Ny 7 7 B E, PyObject_GetBuffer() 2522 T, T/ AKR—FTEL T2 MINw I77 )T
AL 2EDZTHRONET, ATV OMBIRMEDEMERZZKICDR 57D, HEHEIZ flags 518 %
ffioT, BEPRZZ NNy 7 7 OBEEIEEL 7,

Py_buffer O®7 4 —/L FiZ, V7 TR ORHIC X > TR 2RI FTITERSINE T,
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DOIZXARMIEKEFELBWT s —ILF

TED 7 4 =L Kk flags DHBERZI I, BICELWETRESNET, : obj, buf, len, itemsize,

ndim.

readonly, format

PyBUF _WRITABLE
readonly 7 4 —/VRZHIFILE T, bLID7 77 DVHREZNTWVWBIEHEA. exporter &, FZA
HATREIR N 7 7 RS 20, D RIFAUXKBZIME LRTIUIR D $H A, 77 7HRES
NTVRWES, exporter &, FiAH LHEAEFZIALARERAAY 7705 6 24 L THH
FEHAD, EBELTRET 22 INPEETOHEZ IIN L T—EHEXRTUIRD T8 A,

PyBUF_FORMAT
format 74—V RZEHHHLE S, L7 I 7ARESNTVIUL, ZDT7 4 — L FZIEL D
BRIFNUIRD ERA, 77 7DRESINTVARIFIUL, 2D 7 14—V F% NULL IZRE LR THUE
“hEHA.

PyBUF_WRITABLE 1. RODENIHTL 2D 757 d | ®EoThEVWERA, PyBUF_SIMPLE 13 0 LJE
RIN TV DT, PyBUF_WRITABLE \ZHifli72FH ZIABAIRE RNy 7 7 ZERT 2 MO 7 7 7 L TR
9,

PyBUF_FORMAT &, PyBUF_SIMPLE UANDE D777t d | ZMoTrEVWERA, BEDT Z 713 B ((F5
BUIANAR) 7=y FEBICHERLTVWE T,

shape, strides, suboffsets

ZD7 5 7F. LU CTHEHEERRKZWIEICHARZ XY ORBENLZEEEHIELEST, Mer07 52703, Fh
IO TFREREINSZT7 I T7DITRTOE Y F2EL I LICFEBELTLEE W,

DO+ shape | strides | suboffsets
yes yes BEIRGE

PyBUF __INDIRECT

NULL
PyBUF_STRIDES yes yes v

PYBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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BEEMDV I TR b

A5 4 FOBMED -T2 TDH, C £71F Fortran O EHiE 2BHEICER XN A A[EEMER D D £,
ZF5A4 FEHRRELIC, Ny 77 —13 C eBHELTVWARERD D F7,

DUIR bk shape | strides | suboffsets | contig
yes yes NULL C

PyBUF_C_CONTIGUOUS

PyBUF_F_CONTIGUOUS yes ) yes NULL F

NULL s F
PyBUF _ANY_CONTIGUOUS yes yes U C 2

PyBUF_ND yes NULL | NULL C

#RUVIIXH

ADF2R2TOY 7T X POEIZ, HIOEITOD 7 7 7 DilAEOE THEMNIERSATVE T, EARES
W2y Ny 77 =70 b aLTIRECHEHA SN HAGDEERE—~DOT7 7 7 LTREEL TS,

RDOT—=TND U TEBEDSRERTHE 2R LET, FAFIX PyBuffer IsContiguous() WML
L CHERiE 2 HET 2 0ERHLTL & I,

IRk 8 o shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes yes RERGE | U 0 yes
PyBUF_FULL_RO yes yes WEIBSGE | U 150 yes
PyBUF_RECORDS yes | yes NULL U 0 yes
PyBUF_RECORDS_RO yes | yes NULL U 140 | yes
PyBUF_STRIDED yes | yes NULL U 0 NULL
PyBUF_STRIDED_RO yes | yes NULL U 140 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C 170 | NULL
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7.7.3 #EMLES

NumPy X% )L: shape, strides
NumPy R & A )VOBEH| OFmHEIRGE L itemsize, ndim, shape, strides TERINF T,

ndim == 0 DHFAEZE. buf BHET X EV DI, Y4 XD itemsize DAA FHE L TRIRENE T,
DG, shape ¥ strides DA & b NULL T,

-
—

strides 7% NULL D&k, EANSKERED n Kot C B LTRRENE T, 25 ThRVWIGEIE. FAHEIX

RD XS n KTEAINC T 7 A LTI D R/ A

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof(item) *)ptr);

FROXI I, buf ZXEV TRy JNDOE DG THIET I EHAARETT, =7 AR—X =132 OBIEEfH

H32Z2ildkoTAy 77 D22 MRRHKE T,

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 phystical memory block
offset: (char *)buf - mem
if offset 7, itemsize:
return False
if offset < O or offset+itemsize > memlen:
return False
if any(v 7% itemsize for v in strides):

return False

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

return True

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

imax = sum(strides[j]*(shape[jl-1) for j in range(ndim)
if strides[j] > 0)

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

7.7. /Ny 7770k 3JL (buffer Protocol)
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PIL XZ - JL: shape, strides, suboffsets

PIL 2 X A VORI TIR@EHE OBEREOMIT, HZXTDO L TROEREZIFIGFT 272012 KA Y X ERHTE
T, FlZE, BED 3T C Al char v[2] [2] [3] 1. 2 RITEHIAND 2 DD KA ¥ X573 5% char
(xv[21)[21[3] ER2Z B TEE T, suboffset KEITIE, THHD 2 DDKRA ¥ Xid buf OFEFITHD
AD, AEVDEYZICTHEIBETES 2 DD char x[2] [3] BAIZEIEL 7,

RDOHFNZ, strides B suboffsets B NULL TRWEED, N XtA T v 7 AL > THRENTWS N XIChH
HINDEZEANDKRA ¥ X 2R TR TT:

void *get_item_pointer(int ndim, void *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 (voidx)pointer;

7.7.4 N\ 7 7EEDREK

int PyObject_CheckBuffer (PyObject *obj)
obj ibuffer { ¥ X =7 2 —R%EHRK—-—PFLTVEEEIE 1 BIRL, 25 TRVWERIX 0 ZRLET,
1 Z2BL7e LThH, PyObject_GetBuffer() BT 2 Z IXMRIEENERT A, T DBEEIIHE K
WLEd,

int PyObject_GetBuffer (PyObject *exporter, Py buffer *view, int flags)
exporter 1 flags THEE I NI HIET view ZHEDH 2 XS ICERKLET, b L exporter BIFE I Nz
BTNy 7 7 BT ERWIES, PyExc_BufferError %3EH L, view—>obj % NULL IZF%E L
72 BT, -1 ZIRE T UIR D TR A

I L7z 8 ElX, view B, view->obj 1T exporter NOFLWSBEFREL, 0 ZBLET, F=
AVIRDONRNY 77 7ORNLXBYV IR MR —DF TV 27 MY XAL I MT 57 —ATIA
view—>obj & exporter DRODICZ DA TV =27 V2B LET (N T 7F T2 MEER %
BIEL TS,

malloc() & free() @ K 512 MU LTI L 7= PyObject_GetBuffer() & MiT7% %
PyBuffer_Release() DM LRI NBRNIZRD FHA, oT, Ny 77 DMHABFEAR
% PyBuffer Release() DSEUEIC 1 M2 EARIFUIRD £HA,

void PyBuffer_Release (Py buffer *view)
Release the buffer view and release the strong reference (i.e. decrement the reference count) to the
view’s supporting object, view->obj. This function MUST be called when the buffer is no longer

being used, otherwise reference leaks may occur.
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PyObject_GetBuffer() %@L THA L TWARW A Y 7 7128 LT Z OBEEEMCH T OIZRED
T3

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)

Return the implied itemsize from format. On error, raise an exception and return -1.
N— a v 3.9 TEM.

int PyBuffer_IsContiguous(Py buffer *view, char order)
view TEZEEINTWVWBEXEUDN, C XX AL (order == 'C') Dk Zh, Fortran R X A )L (order
== 'F') & DL X, ZOVTID (order == 'A") THHUIX 1 R L FT, ZALSDEET 0
ZIRLET, ZOMBUIEICHEIIL £T,

void *PyBuffer_GetPointer (Py buffer *view, Py ssize t *indices)
B2 607z view NIZH 3 indices D3FET A EVHEBERIG L 3, indices 1 view->ndim D A >
T v 7 AL AES R L TWRIFIUER D /A

int PyBuffer_FromContiguous(Py_ buffer *view, void *buf, Py_ssize_t len, char fort)
HHET D len N4 & buf DD view A —LET, fort I 'C' 2 'F' BEEETEET (2h
ZH CEFEAZ AL Fortran A XA VDIAFEZRL £T), MIKICIE 0. =7 —HTIX -1 2K L
\i \j—o

int PyBuffer_ToContiguous (void *buf, Py_ buffer *src, Py_ssize_t len, char order)
sre 25 len NA P RHERERBIT buf LIZa¥—LU%EF, order 13 'C' F703 'F' £7id 'A' (C R
KA NVIEF % 7213 Fortran A X A )VIEF £ 72320 PHEETEE 3, ML s 0 HHRD, =
=725 -1 IR FET,

len != src->len OFE. T OBEIIRBL 3,

void PyBuffer_FillContiguousStrides(int ndims, Py ssize t *shape, Py ssize t *strides, int

itemsize, char order)
strides BtF % . itemsize DK E X DBEHREDNA MHNLD, shape DIE% LTz Efi% (order 53 'C' 7%

5 C-style . 'F' 725 Fortran-style @) ZXJthisl e L THED %,

int PyBuffer_FillInfo(Py buffer *view, PyObject *exporter, void *buf, Py _ssize_t len, int read-

only, int flags)
B A XD len D buf % readonly \HE- 7=F ZAAR] /A DFRETRHTE2 Ny 77V 7T X &AL

HUET, buf BFSHELAA PO LTHRENE T,

flags 5IEUZ YV 7 A D XA TR LET, ZOBEIE. buf FHAH LEHEFESINTNT, flags
\Z PyBUF_WRITABLE DS&E S TWIRWIRD HIZ7 Z 7 ITHEE S N@ D IC view ZHDF T,

I L7z & &, view->obj 1T exporter NDFHILWSHEZFREL, 0 ZRLF T, KWLz =i,
PyExc_BufferError %M L. view->obj I NULL 2FE L. -1 ZRL ¥7;

ZOBEE getbufferproc D—ERE LTH S LEEITIX, exporter I T AR—1+ 324727 MK
ELRITIUIR ST, EHIT flags FEBEFTIKEIRITNIRD R A, £ 5 TRWVWIEEIX. exporter
& NULL TZRIFUIRD ' A
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7.8 WAy 7 7OR3)L

N—=Ta ¥ 3.0 TIHELE.

IS DORFUNZ, Python 2 @ WAy 77 7 v bk ai ) AP O—#TF, Python 3 Ti&, 52071 b
IVIIFELEEAD, 2x Da—FEZBHELL TV LS BB AREATHWES, filLuwiy 7770k
J)L e EHEDDH 25 v R—BRD XS CRAFBOETD, Ny 7y BT/ AR T3 L ZICIEEH
20 Y —A04FHHEZERT 2 2L I3TEE A,

WoT. H2AT7I 27 bDNY 77 a—%HUFT 272912, PyObject_GetBuffer() (d LIF y* B X
Qwx 74— v bIO—F T Pydrg_ParseTuple() RZDMHMHE) ZMHUOH L, Ny 772 —Z2@RT5L
%|21X PyBuffer_Release() ZFFUH L 75,

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py ssize_t *buffer_len)
Part of the Stable ABL. XFRXR—=ZXDAN LTHZ2HAL LERAXEY LOMENDRAS V&%
BLUET, obj 5IBUTH—E T X Y P DPOREXFANY 774 VX —=T 2 =P R— b LTOWRITHI
B A KIIT 2L 0 IBL. buffer #XTY) DNEI., buffer _len BNy 7 7 DR XITHE
LEd, =5—DKIZIE -1 ZIKB L. TypeError Zt v L %7,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL. fFED T — X 2 ND /=AM LERADO XY LOMBEADKRA ¥ X EIRLE
T obj SIBUIHE—E T XY M ORBHBAMULATRENY 774 VX =T 2 — X% P R— 1 LTV
WD FERA, BINT 5L 0 ZiRL., buffer & XEVDNEBIZ, buffer len Z Ny 7 7 DRI
ELET, T7—0DFICIE -1 2R L. TypeError Ztv b LE T,

int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABIL. o 83—t 7 X Y ’ o R 2HAH LAIGENY 774 VR —=T7 2 =R %Y
R—FLTWRHAEIC 1L ZRLET, 2RLUIOEEICIZ 0 ZIRLET, ZOMBUIEICEIIL £7,

ORI LTy 7 7 ORGSR ITV. 202 HNIES 2 B OO LIS Z 5 Fil M
PWHIENZ ZICHERLTLESI WV, 7 —2ESE2I2E. PyObject_GetBuffer() ZRb DI
flioTL &,

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py ssize t *buffer len)
Part of the Stable ABI. FHEAAARER A EY LOMNBEANDKRA VX ERLF T, obj 5IEIEH —+
TRAYIDORDIZXFNY 774 Y B =T 2= 2P K= b LTOWRITNIRD F¥A, BT DL 0
ZIR L. buffer Z X €V DAEIZ. buffer len ZNy 7 7 DRIWCFELE T, T7—-DFICE -1 %
B L. TypeError Zt v ML E73,
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EIGHT

Bf+7J2 x4 b (CONCRETE OBJECT) L1+

ZDETIE, FFED Python 7Y = 7 MIEFOBEBIZOWTIERTVWE T, 216 OREFICRHLE > 7280
FI7I 27 P EETDIIRVWEZTIEHD FXA; Python 7027 I 600D F 7Y 27 2% -
eE ZOFATI 2 MHBELVHIZR > TV E2HEELZ D TRVDORL, 38T = v 7 2{TORITN
BRDFEA; FIZR 2479 =7 FHEEERDPFAXRSBITIE, PyDict_Check() ZHVWET, ZOERI
Python 4 7Y =7 MUIBIF 2 7 KK 1o TSN TVWE T,

e

28 ZOETHERTOVIEKE, EX3N/A 7227 bOREZEFERERESF v 7 LIETE2H00, £
COBBUIEINT-F TP 27 B3 ERR NULL RO ENRA TSI 27 b edbhEFv 7 LERA,
INHDOMEBIC NULL #EXETLES &, BBEX TV 772 RENRERI LT, 4 X 7Y X ERIE
KR TEXETLES XTI T,

8.1 XA 72 1Y bk (fundamental object)

Z OHiTIE. Python OBIA 7Y =2 F ¥ ¥ )L b > (singleton) 7Y = 7 b None IZDWTHNE T,

8.1.1 BATIS Uk

type PyTypeObject
Part of the Limited APT (as an opaque struct). flAAABZFRT 2BICHVWONS, ATV =2
FEERT C HERTT,

PyTypeObject PyType_Type
Part of the Stable ABL. B4 7Y =7 FHEOHA 7Y = 7 M TF; Python L4 VIZBIF 2 type &
FtCATY 227 FTT,

int PyType_Check (PyObject *0)
Return non-zero if the object o is a type object, including instances of types derived from the
standard type object. Return 0 in all other cases. This function always succeeds.

int PyType_CheckExact (PyObject *0)
Return non-zero if the object o is a type object, but not a subtype of the standard type object.



The Python/C API, U1 —2X 3.10.13

Return 0 in all other cases. This function always succeeds.

unsigned int PyType_ClearCache ()
Part of the Stable ABL. NEOBRF » v 2227V 7 LET, BIEON-Ya Y& 7 %IRLET,

unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABL. type D X ¥ N—=T»H % tp_flags ZIRL 3, T OEBIZEANIZ
Py_LIMITED_API #EFEL TS L ZHELTCVE T, FRZIhD T F 2% python DE 2 Y
V—RATEELTWVWS ZEDPRAENTVWE T, tp_flags BERERES N7z API O—#TidH D
¥ A

N— a v 3.2 TEM.
N—=ay 3.4 TEHE: RHEDTN long T/ < unsigned long 124 H ¥ L7z,

void PyType_Modified (PyTypeObject *type)
Part of the Stable ABI. NEIOBRF ¥ v 2%, Z£D type L ITXNTOH T XA FIh L TEINTL
$9, ZOBBIE type DEBHIEREIRS 7 ZAHNZZEH LD L ICFHTHFEH S RITERD $8 A

int PyType_HasFeature (PyTypeObject *o, int feature)
Return non-zero if the type object o sets the feature feature. Type features are denoted by single
bit flags.

int PyType_IS_GC(PyTypeObject *0)
BA 7027 W0 o DIERSIEBHEZ Y R— b LTV IHEAICEERLET,; ZOBBUIEIKREY 77
Py_TPFLAGS_HAVE_GC D EREEZF = v 7 LET,

int PyType_IsSubtype (PyTypecObject *a, PyTypeObject *b)
Part of the Stable ABL. a 2% b D% 724 F7OHEICEZIRLET,

ZOBBISHEBROY T IR F 2 v VT BT T, D% D, __subclasscheck__ () & b IZXF LI
BN FEH A, issubclass() XA UF = v 7% T 3121 PyObject_IsSubclass() ZMATL ZE W,

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py ssize t nitems)
Return value: New reference. Part of the Stable ABL. #A 7Y 227 D tp_alloc T 3T =%
Vy 2NV R5TY, Python DF 74V EDXEY 70T — M XAHZ XL EF S TH LA VAR
R%7Rr—bFL, $XNTONAEZ NULL THIHLL 3.

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. Part of the Stable ABL. BUA 79 =27 b D tp_new IZMF 5T =%
Vo INYRITT, BD tp_alloc Ay bEFHSTHLVA Y RAX Y ZAEERLET,

int PyType_Ready (PyTypeObject *type)
Part of the Stable ABL. BiA 7Y =27 bD7 74 F 74 X&fTVET, ZOBEKILETOLA TS
MY R T 327D E R TR D F¥ A, ZOBEIE, BEY 5280 5k L 72
A0y bERATY 27 MBS 2KEDRHD 9, RALELEEE 0 ZERL, =7 —DHREI
d -1 ZIR L CTHSMERZREL $5,

AM:  If some of the base classes implements the GC protocol and the provided type does
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not include the Py TPFLAGS_HAVE_GC in its flags, then the GC protocol will be automati-
cally implemented from its parents. On the contrary, if the type being created does include
Py_TPFLAGS_HAVE_GC in its flags then it must implement the GC protocol itself by at least im-

plementing the tp_traverse handle.

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 8.4. 52 57228 v MIHMHEN TV RHEBKRA X ERL
%3, B DEA NULL OHEIE. Avy + NULL 2o, RO RIERSIBCMIEN7Z2Z 2R LE T,
BE, FEOHLUANGR D EDO R A > X @yl aBEdic:» A LET,

See PyType_Slot.slot for possible values of the slot argument.
N—a v 3.4 Tl

N—Y a ¥ 3.10 TEHE: PyType_GetSlot() can now accept all types. Previously, it was limited
to heap types.

PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. Return the module object associated with the given
type when the type was created using PyType_FromModuleAndSpec ().

If no module is associated with the given type, sets TypeError and returns NULL.

This function is usually used to get the module in which a method is defined. Note that
in such a method, PyType_GetModule(Py_TYPE(self)) may not return the intended result.
Py_TYPE(self) may be a subclass of the intended class, and subclasses are not necessarily de-
fined in the same module as their superclass. See PyCMethod to get the class that defines the
method.

N—a v 3.9 Tl

void *PyType_GetModuleState (PyTypeObject *type)
Part of the Stable ABI since wversion 3.10. Return the state of the module object associated
with the given type. This is a shortcut for calling PyModule_GetState() on the result of
PyType_GetModule().

If no module is associated with the given type, sets TypeError and returns NULL.
If the type has an associated module but its state is NULL, returns NULL without setting an exception.

N—a v 3.9 TEM.
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Creating Heap-Allocated Types

The following functions and structs are used to create heap types.

PyObject *PyType_FromModuleAndSpec ( PyObject *module, PyType_ Spec *spec, PyObject *bases)

Return value: New reference. Part of the Stable ABI since version 3.10. Creates and returns a

heap type from the spec (Py_TPFLAGS_HEAPTYPE).

The bases argument can be used to specify base classes; it can either be only one class or a tuple of
classes. 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.

The module argument can be used to record the module in which the new class is defined. It must
be a module object or NULL. If not NULL, the module is associated with the new type and can later
be retrieved with PyType_GetModule (). The associated module is not inherited by subclasses; it

must be specified for each class individually.
This function calls PyType_Ready () on the new type.
N—a ¥ 3.9 TBE.

N— 3 ¥ 3.10 TZEH: The function now accepts a single class as the bases argument and NULL

as the tp_doc slot.

PyObject *PyType_FromSpecWithBases (PyType Spec *spec, PyObject *bases)

Return wvalue: New reference.  Part of the Stable ABI since wversion 3.3. Equivalent to

PyType_FromModuleAndSpec (NULL, spec, bases).

N—a v 3.3 Tl

PyObject *PyType_FromSpec (PyType Spec *spec)

Return  wvalue: New  reference. Part of the Stable ABI. Equivalent to
PyType_FromSpecWithBases (spec, NULL).

type PyType_Spec

Part of the Stable ABI (including all members). Structure defining a type’s behavior.

const char *PyType_Spec.name

Name of the type, used to set PyTypeObject. tp_name.
int PyType_Spec.basicsize

int PyType_Spec.itemsize
Size of the instance in bytes, used to set PyTypeObject.tp_basicsize and PyTypelObject.

tp_itemsize.

int PyType_Spec.flags
Type flags, used to set PyTypeObject.tp_flags.

If the Py_TPFLAGS_HEAPTYPE flag is not set, PyType_FromSpeclWithBases () sets it automati-
cally.
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PyType__Slot *PyType_Spec.slots
Array of PyType_Slot structures. Terminated by the special slot value {0, NULL}.

type PyType_Slot
Part of the Stable ABI (including all members). Structure defining optional functionality of a

type, containing a slot ID and a value pointer.
int PyType_Slot.slot
A slot ID.

Slot IDs are named like the field names of the structures PyTypeObject,
PyNumberMethods, PySequenceMethods, PyMappingMethods and PyAsyncMethods with

an added Py_ prefix. For example, use:

e Py_tp_dealloc to set PyTypeObject.tp_dealloc

e Py_nb_add to set PyNumberMethods.nb_add

e Py_sq_length to set PySequenceMethods.sq_length
The following fields cannot be set at all using PyType_Spec and PyType_Slot:

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

o tp_weaklist

e tp_vectorcall

o tp_weaklistoffset (see PyMemberDef)

e tp_dictoffset (see PyMemberDef)

o tp_vectorcall_offset (see PyMemberDef)

The following fields cannot be set using PyType_Spec and PyType_Slot under the limited
API:

o bf_getbuffer
e bf releasebuffer

Setting Py_tp_bases or Py_tp_base may be problematic on some platforms. To avoid

issues, use the bases argument of PyType_FromSpecWithBases () instead.
N—a ¥ 3.9 TEH: Slots in PyBufferProcs may be set in the unlimited API.

void *PyType_Slot.pfunc

The desired value of the slot. In most cases, this is a pointer to a function.
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Slots other than Py_tp_doc may not be NULL.

8.1.2 None #7>xV bk

None IZX§ % PyTypeObject i&. Python/C API TIXEHAMINTVWRVWOTHEREL TL X W, None
WFHET (singleton) ROT, A7V =27 bOFE—HT A (C TR ==) 2S5 2FTHAE»SLTT, FL
M2 5, PyNone_Check() BEEIIH D 8 A,

PyObject *Py_None
Python 1281} % None A 72 =2 b T, HBPRNWIEEZRLET, ZOFT7I =27 MIEXAY v B
HYERA, BEATV Y MIZOWTIE, ZOATV =2 FoiDA 7Y =7 b AR S BEHD D
£9,

Py_RETURN_NONE
C BAED & D Py_None DIRHIZHYNNE T, (Z4UE None DBHAY Y b2 A7 URXYPLT
BELET, )

8.2 HEEAT U bk (numeric object)

8.2.1 BHEAT 1Y b (integer object)

ITRTOBBIIEREOREZHD "long” B LTEEINET,

I —MEED L, ZL AL D PylLong_Asx API 1 (return type)-1 ZiRL $925, ZAUIIEL R
MMIEFERA, RO EMT 272D121& PyErr_Occurred() Z{fioTL 7230,

type PyLongObject
Part of the Limited API (as an opaque struct). Z® PyObject DY 7 X 4 FIIEERHFIZRIAL £3,

PyTypeObject PyLong_Type
Part of the Stable ABI. Z® PyTypeObject D4 > A X ¥ A% Python BEAZRHL EF,
Python L' A4 ¥IiZBF % int LA LA TP =2 FTT,

int PyLong_Check (PyObject *p)
5183 PyLongObject h PyLongObject DY 7T XA FTH5 & ZTICHZIRLET, ZDOBEEITEITHK
MLUES,

int PyLong_CheckExact (PyObject *p)
518 PyLongObject TH 5H PyLongObject DY T XA T TRVWE ZICEHZRLET, ZOEHIZE
G527 R OY- 3 a8

PyObject *PyLong_FromLong (long v)
Return value: New reference. Part of the Stable ABIL. v 2 5¥7727%% PyLongObject A 7Y =7 W%
AL TGRELE T, KMO L Zi2id NULL 2IRL £ 9,
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HEDREETIE, -5 5 256 T TORTOERITI2EA 7Y 227 FOESERFELEST, 20
FFORPERT 2. EBRICEBEOA 7Y 27 MINTA3BIBINEE X512 >TVWET,

PyObject *PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. Part of the Stable ABI. C ® unsigned long 7 & #17z 7
PyLongObject A7 =7 M AR L GRLE S, KMLUZEITIE NULL 2R L E S,

PyObject *PyLong_FromSsize_t (Py ssize t v)
Return value: New reference.  Part of the Stable ABI. C @ Py ssize_t B 577
PyLongObject A 7Y =27 b RAERL TRLF T, KDL 121 NULL 2R L %3,

PyObject *PyLong_FromSize_t (size_t v)
Return value: New reference. Part of the Stable ABI. C @ size_t B2 b¥i727% PyLongObject
F7Y 27 PRAERLTELE T, RO L ZITIE NULL 218 L £,

PyObject *PyLong_FromLongLong (long long v)
Return value: New reference. Part of the Stable ABI. C @ long long M5 5¥727% PyLongObject
F7T 27 PRAERLUTRELET, RBDL &I NULL 2B L X F,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. Part of the Stable ABI. C @ unsigned long long B2 & %772
PyLongObject A 7Y =7 P 2AER L TGELE S, KMO L 1213 NULL 2R L E3,

PyObject *PyLong_FromDouble (double v)
Return value: New reference. Part of the Stable ABIL. v OEEERD &¥i7=7%% PyLongObject * 7
/J’—7 ]\%EEEZLVC Lij—o %E&@X%Gu&i NULL% Lij—o

PyObject *PyLong_FromString(const char *sir, char **pend, int base)

Return value: New reference. Part of the Stable ABL. str O XFHMEIZFKE I NT, Fizk
PyLongObject IR L ET, ZDY E base #FHB Y L TXFIHEMIRNL £ T, pend 5 NULL T
BROWEEE, fpend X str FTHEOPRHEINTOEIH T UEDHLEXTFOT7 FLAEZIBELTVWET,
base 73 0 DFEIE. str 1% integers DEZRZ Mo THRMINET; ZOHETIE, KBHIZ028H2 0
TRWTERIL ValueError ZEH L ¥ 3. base A7 0 TR AU, base 1% 2 DAL 36 LLTOETR
TR D FE A, RHEHOZEH, BHOIEEDRPHFOMIIH 2H—D7 vy X —2a 73 BRI %
To BMFNEL BRVEA, ValueError 2SEH I E T,

BE:

Python methods int.to_bytes() and int.from_bytes() to convert a PyLongObject to/from an
array of bytes in base 256. You can call those from C using PyObject_CallMethod ().

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. Convert a sequence of Unicode digits in the string v to a Python

integer value.
N— a ¥ 3.3 TE.

PyObject *PyLong_FromVoidPtr (void *p)
Return value: New reference. Part of the Stable ABL. R4 > & p 75 Python BE(H%EM L £
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T KAV XDEIX PyLong_AsVoidPtr() %A LRI GBS ZNE T,

long PyLong_AsLong (PyObject *obj)
Part of the Stable ABIL. obj %3, C @ long R ZIEL X3, b L obj #% PyLongObject DA
AR YATRIFNR, £F. 2D __index__ () XV v F%Z (b LHAUL) HUEHLT, A7 =2 b
% PyLongObject WAL 73,

b L obj DD long DHEIFASNTHAUR, OverflowError ZiEH L ET,

ITI—PEELLEIC -1 ZRLET, AT 2T 27%9D121& PyErr_Occurred() ZffioTL 72
W,

N—ar 3.8 TEH: aJfETHIUX __index_ () 2S5 XS5k F L
N—a > 3.10 TZH: This function will no longer use __int__().

long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
Part of the Stable ABIL. obj %3, C @ long ¥ ZEL X3, &L obj % PyLongObject DA
AR YATHRFIE, £3. 20D __index__() XYV v F%& (b LHIRX) MEHLT, A 7927 b
% PyLongObject WZEHAL £,

b L. obj DfEA LONG_MAX & D K=\, LONG_MIN K h/NXiFHuE, *overflow &, ZHF0 1 H
1IREXN, -1 BRLFT:; Xy RFNL *overflow 13 0 ICREXNE T, b L. 1Z0DOHINLH
éEL?’J% & Foverflow ¥ 0 ITRESN -1 ZIEL X T,

I —DPREEE X -1 BRLET, AT Z2MNIT 2729DI121E PyErr_Occurred() - TL 72
W,

N—a v 3.8 TEH: AfRETHIUL __index_ () ZHS XS5k XL
N— a3 ¥ 3.10 TZH: This function will no longer use __int__().

long long PyLong_AsLongLong (PyObject *0bj)
Part of the Stable ABL. obj 3% 3. C @ long long RILZIRLEF, b L obj ° PyLongObject
DA VAR YATIRIFINR, £3. 2D __index__() XY v F& (4 LHAUI) MIHL T, A 7P =
7 N % PyLongObject WAL £5,

b L obj DfED long long DHIHATHHUIX. OverflowError ZiXH L F3,

I —DEELLZICT -1 ZRLET, AT EMT 2 7%2DI121E PyErr_Occurred() %o TL 7
X,

N—Yar 3.8 TEH: AJRETHIUL __index__ () S X5k D E L7
N— 3 ¥ 3.10 TZH: This function will no longer use __int__().

long long PyLong_AsLongLongAndOverflow(PyObject *obj, int *overflow)
Part of the Stable ABI. obj %3, C @ long long RELZERLEF, b L obj ° PyLongObject
DA VARYATRINUR, £3. 20 __index__() XV v FZ (5 LHAUL) MUHL T, #7V =
7 b % PyLongObject WAL £3,
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b L. obj OffiA5 LLONG_MAX X D KZEW2, LLONG_MIN X h/NXiFHUZ. *overflow 1&. ZHhZHh 1
-1 ICRREEN, -1 BRLET; b RITIUE Foverflow 13 0 ICREXNE T, L. 1Zrofst
MFEELEEE *overflow 23 0 IZEREIN -1 ZIRL T,

I —PEERLEEWC -1 ZIRLET, RAOTZMNT 2 72DI121E PyErr_Occurred () ZffioTL 72
X,

N— g 3.2 TEM.
N—Y g 3.8 TEH: AJRETHIUX __index_ () 2S5 XS5k L
N—Ya ¥ 3.10 TZH: This function will no longer use __int__().

Py ssize t PyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABI. pylong #&3 C @ Py_ssize_t iR L ¥, pylong & PyLongObject @
A VAR Y ATRIFIUIRD £H A,

b L pylong DIED Py_ssize_t OHIPFNTHIUX, OverflowError ZiXH L ET,

I —DEERLEEWC -1 ZIRLET, RAOTZEMNT 2 72DI21E PyErr_Occurred () ZffioTL 7
W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Part of the Stable ABI. pylong %23 C @ unsigned long %R L %73, pylong & PyLongObject
DA YRR Y ATIRIFUIRD FEA,

b L pylong DA unsigned long DHIPSTH AU, OverflowError ZiXMH L £3,

T —MEE L ZIZ (unsigned long)-1 ZiRL £5, A 2H) % 7-012iE PyErr_Occurred()
%{QOVC < f:‘éb\o

size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABI. pylong %3 C O size_t iR L £73, pylong 1& PyLongObject DA ¥ A
RYATRINZZD THEA,

b L pylong DIED size_t OHIFASTHAUL, OverflowError ZiXH L 3,

I —EEL 2T (size_t)-1 ZIRLET, RAT %M 27291213 PyErr_Occurred () Zffio
TLEEW,

unsigned long long PyLong_AsUnsignedLongLong ( PyObject *pylong)
Part of the Stable ABI. pylong % %3 C @ unsigned long long %R L ¥ 3, pylong &
PyLongObject DA Y AR Y ATHIFNIRD 8 A,

% L pylong Ol unsigned long long DHiIPHTH UL, OverflowError ZiXH L E T,

T 77—k X7 2T (unsigned long long)-1 ZR L E T, ARAFz2M)3kLdizid
PyErr_Occurred () ZfioTL7Z& W,

N—=Y a Yy 3.1 TEHE: & pylong ZIEE L2 TypeError Tl {. OverflowError ZiXH 3 %
XoWZihx L%,
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unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)

Part of the Stable ABI. obj 2323, C ® unsigned long RILZIKL E T, d L obj 2% PyLongObject
DA YRR ATRIFNI, £9, 2D __index__ () XYV v FZ& (B LHIUI) MOHLT, A7 =
27 + % PyLongObject \ZEHL £,

obj DfEA unsigned long DHEIFHAD HAN T W2 EIX, ULONG_MAX + 1 Z2iEke LEBIREZIRL
iTO

Io—HEE/ L X2 (unsigned long)-1 2R L k3, A 2T % 7-012i& PyErr_Occurred()
%'fﬁoyc < 7‘:%11\0

N— gy 3.8 TEH: AJRETHIUX __index_ () 2S5 XSk L=

N—3 a ¥ 3.10 TZH: This function will no longer use __int__().

unsigned long long PyLong_AsUnsignedLongLongMask ( PyObject *obj)

Part of the Stable ABI. obj 25% 3. C @ unsigned long long RIZERLET, HL obj B
PyLongObject DA Y AR Y ATRFNX, £, £0D __index__(O) XY v F% (b LdHII) B
HLT, £7Y =2 b% PyLongObject IZEHLET,

obj DfE7 unsigned long long DHIPHL HANTW/HEIR, ULLONG_MAX + 1 ZiEY LEFIRE
BLET,

I 5 —A# E /¥ 212 (unsigned long long)-1 R L ¥ 73, Ao 2%DHIizid
PyErr_Occurred () Zf-TL7Z&E W,

N—a v 3.8 TEH: A[ReTHUE __index_ () 25> XS5k E L7

N— a3 3.10 TZH: This function will no longer use __int__().

double PyLong_AsDouble ( PyObject *pylong)

Part of the Stable ABI. pylong #3&3 C @ double #iBL 3, pylong 1& PyLongObject DA > R
XY RATRFERD £H A

b L pylong DED double DHEIFHATHAUL, OverflowError ZEH L £,

IR ERLL ZIZ -1.0 ZIRLET, AT 2T 2791203 PyErr_Occurred () o TL 72
S,

void *PyLong_AsVoidPtr (PyObject *pylong)

Part of the Stable ABI. Python OEEARIZHET pylong . C @ void KA ¥ RITEHLL £, pylong
BT Z 7 UL, OverflowError ZiAMH L £3, ZOBRIE PyLong_ FromVoidPtr() TE%Z4
RT3 EIZED K57 void RA Y ZBUEERTE 372513 TF,

IT—HMEEE ZFIZNULL 2R L £, RO 2MNT 570123 PyErr_Occurred() 2o TL 7%
X,
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8.2.2 Boolean #7x7 b

Python @ Bool B DY 727 5 2 LTHEEXNTVWET, 7T—ILADJEIX, Py_False ¥ Py_True D
2OLDHhFERHA, o T, EEDERHIREKE T —NVEZEDTEED VA, EIEWVWZ, ULTO~
JuPHHTEES,

int PyBool_Check (PyObject *0)
0 73 PyBool_Type HOLHICEZIEL ¥3, ZOBBIIEICHKINIL £7,

PyObject *Py_False
Python {81} % False A 7Y =27 FTF, ZDATV 27 MEIXY v FEFLERA, SBIDV
FORTIE, DA T Y =2 b EERRICIR S BEDS DD $F,

PyObject *Py_True
Python I8} 2 True A 7Y =27 b TF, ZDATI 27 MIXY v FERbERA, ZRAIV VT
DHETIE, MDA TV =7 b EFERRIC S BEDD D £7,

Py_RETURN_FALSE
Py_False (YIRS T F DA V7 VXY F2fT-oT, EBDOERET DO 0T,

Py_RETURN_TRUE
Py_True IHUIBSBEBAV Y F DA V7 VAV b E[ToT, D SRTDDT I BT,

PyObject *PyBool_FromLong (long v)
Return value: New reference. Part of the Stable ABI. v OfEIZIGE U T Py_True %7213 Py_False
ANOFLWBIRZEL %5,

8.2.3 FEINBREA T U b (floating point object)

type PyFloatObject
ZD PyObject DY 7 XA 71E Python {FEI/NIRA TS =7 P2RBLET,

PyTypeObject PyFloat_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A& ¥ A% Python FEI/NEUSRIZREIL £ 3,
ZHUZ Python L 4 ¥IZBIF S float ERLA T =2 T,

int PyFloat_Check (PyObject *p)
5I80% PyFloatObject H» PyFloatObject DY T XA T TH2 L ZICHEKRLET, ZOMBUIHEIC
L E T,

int PyFloat_CheckExact (PyObject *p)
5I85% PyFloatObject TdH 3H PyFloatObject DY T RA TTHRVWE ZICEZIRLE T, ZOBK
FEICHRIILE T,

PyObject *PyFloat_FromString(PyObject *str)
Return value: New reference. Part of the Stable ABL. str DX FHME% b £ 1Z PyFloatObject F
7Yx 7 PRERL KT, KKT S & NULL 2R L 95
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PyObject *PyFloat_FromDouble (double v)
Return value: New reference. Part of the Stable ABI. v 2»5 PyFloatObject 7Y =7 b &AM
LTRLES, K%L NULL ZIBL £5,

double PyFloat_AsDouble(PyObject *pyfloat)
Part of the Stable ABI. pyfloat D3 fE%Z. C ® double BIKRH TR L 3, pyfloat 7% Python
FE/NSA T 27 TR, D __float__ () XV v FEFio TWIUE, pyfloat & ZFE/N
BURICEIRT 2720122 DR Y v FHARINIHIENE T, __float__() AERINTVARWEHE,
__index__ ) K74 —INv 7 EINET, ZDXYV v FIZEBMLEEGE -1.0 2 RLET, 207D
MLV LT PyErr_Occurred() ZMATIZI —%F = v 7 IRETT,

N—Yar 3.8 TELH: AlRETHIUTL __index_ () ZFS kSR FEL=

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETEZR. C @ double BRI TRLETH, =7 —F =z v 7 RITVERA,

PyObject *PyFloat_GetInfo (void)
Return value: New reference. Part of the Stable ABIL. float DFSE, FvIMHA. RAMEICET 215k %
& structseq 4 VARV AEIRLET, ZHU, float.h 7 7 A LDEWT v =TT,

double PyFloat_GetMax ()
Part of the Stable ABI. float DEIIT = 2 mAMRME DBL _MAX % C @ double B TRL %7,

double PyFloat_GetMin()

Part of the Stable ABI. float D IEFtE 7= H/NDIEDIE DBL_MIN % C @ double B TiRL
73,

8.2.4 BEHA TP U I+ (complex number object)

Python OEZEHA T =7 ME. CAPI fll» 5 R 2 ZofIEOI L THEIRTVWET: —HIZ
Python 7’0 Z7'Z A3 L TABENTWS Python A 7Y =7 T, MFIEEBROERLEEZ R TS C
DWERT T, API TR, Tho i 2Hk5 B ERME L TnE 7,

C &k L TO'ER

BHEHED C WEhRZI e LTRZELAED, EDEE LTGRLAED T58813. R4 Y ZELZITSDTIE
%L MEEL 2750 THERLTLIZE WV, 2 APT 22 BLT-HLTWE T,

type Py_complex
Python #EHA 72 = 7 b DEOHDIIHIGT 2 C OMEKRTY, BERBA 7V =7 M ef51FL
A Y DORRE. ZORORERZSE TG TATPHTE LTHWE S, MEERIIMTO £ 5 I1ITER
ENTVET:

typedef struct {
double real;
double imag;
} Py_complex;
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Py compler _Py_c_sum(Py_complex left, Py complex right)
ZODEFEHDM%E C D Py _compler BITIRL £,

Py complexr _Py_c_diff (Py_complex left, Py complex right)
ZODEFERDER C D Py _compler BITIRL F5,

Py compler _Py_c_neg(Py_complex num)
BHE num OFEREE C D Py_compler B TRL E T,

Py complexr _Py_c_prod(Py_complex left, Py complex right)
ZODEFHDEE C D Py _compler BITIRL 5,

Py _compler _Py_c_quot (Py_complex dividend, Py _complex divisor)
ZODEFHDOME C D Py _compler BITIRL F5,

divisor 73 null DFEF. TDAY v FiF¥a %KL, errno & EDOM #t v F LE 7,

Py _complexr _Py_c_pow(Py_complex num, Py _complex exp)
88 exp D num Fek C D Py_complex BITRL 3,

num 7 null T exp DIEDEHTRVWEEIX, ZDXAY v FiZ¥r %KL, errno IZ EDOM 2+t v +
Lij—o

Python #7210 h& L TOERHKDE

type PyComplexObject
Z D PyObject DY 7R A 7% Python ODERFIERBL 7,

PyTypeObject PyComplex_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A X > A& Python OERBM 2RI L £73,
Python L' 4 ¥ ® complex L[RIULA 7Y =2 FTT,

int PyComplex_Check (PyObject *p)
51803 PyComplezObject B» PyComplezObject DY 7T RA T THZ L TWZHZRLET, ZOEK
FHEITHEALET,

int PyComplex_CheckExact ( PyObject *p)
51823 PyComplezObject Td 505 PyComplexzObject DY T RA T TRHRVWE ZIZHEZRLET, Z
DEIRUIF I £,

PyObject *PyComplex_FromCComplex (Py complex v)
Return value: New reference. C @ Py_complex T7» 5 Python OEREMEEZEKL T3

PyObject *PyComplex_FromDoubles (double real, double imag)
Return value: New reference. Part of the Stable ABIL. #1727 PyComplezObject 73 =7 b %
real ¥ imag 2 HERL T,

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABI. op ®FE¥ER7 % C @ double BITRL ¥ 35
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double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABIL. op DEEERT% C @ double BITRL £73,

Py__compler PyComplex_AsCComplex (PyObject *op)
HEREUE op 25 Py_complex BIEAER L F T,

op 7% Python OEHREEA 70 =7 P TERWH, __complex__ () XV v FERoTWiEHA, ZDX
Vv RDBRPNIFEEA. op A3 Python DEHEBA TV = 7 MCEIINE T, __complex__() MWEH
TNTVRWEEIE, __float__ ) 17 =W Ny 7 INEFET, __float__() DERINTLARWVE
FlE. __index__ ) K7 =Ny 7 XNFET, MENERLZHEE. 20XV vy FIZEHD -1.0
RLUET,

N—Yar 3.8 TEH: AJRETHIUEX __index_ () 2S5 XS5k F L

8.3 >—7>YRFTTx ¥ b (sequence object)

=T VATV 27 RT3 RN RIRIEICOWTIIRTOE T T TN E L7z, ZOHEiTE. Python
SHEBICH DL TWVWAREDY — 7 VA4 TV 27 MZOVWTIRVWE T,

831 NI bATDxU

TROBEE., N A T7Y 27 PRIFLTOWS5BUINA b A TP 27 P TRV X ZZLEE L TN
HXih 5 ¥, TypeError ZZEH L 3,

type PyBytesObject
Z D PyObject DH 7T XA Fi&, Python X4 +AT7 I 27 b E2RULET,

PyTypeObject PyBytes_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A& ¥ A&, Python N4 AR L F£5; Python
LA¥D bytes ERLA TS =27 F T,

int PyBytes_Check (PyObject *0)
FTT 27 b oD bytes 7T =7 b bytes BUDV T XA TDA VARV RATHBHHRICEERIRL
F5, ZOBEBIIEICHIILET,

int PyBytes_CheckExact (PyObject *0)
FTO 27k oD bytes A7V 27 F7ED bytes DY T RA TDA VAR Y ATRWEEICERIKR
LT, ZORRIIHEICKINL £,

PyObject *PyBytes_FromString(const char *v)
Return value: New reference. Part of the Stable ABI. FUIRRIZ, XFF| v Dav¥—%Er T35 L
WAL ATVl P RIEL, KBIFIZ NULL 23R L E3, 518 v & NULL TH o TIFRD FEA; £
DF = v ZIFTONEE Ao

PyObject *PyBytes_FromStringAndSize (const char *v, Py ssize i len)
Return value: New reference. Part of the Stable ABL. FKIIIFIC, XFF| v Dav¥—%HL T3EX
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len DI LWAL ATV 27 FRIBL. RHMIEFHC NULL 2R L E9, 515 v 25 NULL D3E&. N4 b
G727 bR BRI THERA,

PyObject *PyBytes_FromFormat (const char *format, ...)
Return value: New reference. Part of the Stable ABI. C BA¥(® printf() XA XA LD format XF
FNe A ZEREDOFIEEZID ., #RO Python N4 AT 27 OV A XZEHEL, BEEZEELLERIC
Lo TEMLIeNA PA TV 27 FRIELET, AIERDOG I C OF —&BTRIFNUILS T
format SLFHIHFD 7 + —< v P XFHBECEEM T OATORINIERD /A, TLD 7 4 —
<~y NFEMEATEE S

ElEEXF | B =53

W n/a VTF LD % XF

%c int C OEPAITRHEINIEH—D A b,

%d int printf ("%d") ¥ [F%, !

%u unsigned int | printf("%u") ¥ [, *!

%1d long printf ("%1d") ¥ [FI%,*!

%1lu unsigned long | printf ("%1u") ¥ [[I%,*!

%zd Py_ssize_t printf ("%zd") ¥ [F%,*!

%zu size_t printf ("%zu") ¥ [[%F*!

%i int printf ("%i") ¥ [A%F*!

%x int printf ("%x") ¥ [A%F*!

%s const char* null TRIFEX N7 C DXXFF,

hp const void* C KA VZD 16 #ERFL, printf("%p") LIFLAXFLTT
M. TI7v b7 =BT B printf DERICED D 2 EHE
WU T 70 0x BT EET,

AAI T ERVWERIEEX TR D o 155, RO ODEALTHNIZOFEMROA 727 Mizar—&
L R o5 EHAENE T,

PyObject *PyBytes_FromFormatV(const char *format, va_list vargs)
Return value: New reference. Part of the Stable ABL. 5 £ 5 ¥ 2 DD5| %2 Z £ ZFRWT,
PyBytes_FromFormat () E[FLTY,

PyObject *PyBytes_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABL. Ny 77 Fu b alkHEETEAT7I 27 b
0 DA FRBZIRLET,

Py_ssize_t PyBytes_Size (PyObject *0)
Part of the Stable ABL. N4 b4 7Y =2 b 0o DA PR OREERLE T,

Py _ssize_t PyBytes_GET_SIZE(PyObject *0)
PyBytes_Size() X270 THEELLDBDT, TI7—-F v 72 ETVER A

char *PyBytes_AsString(PyObject *0)
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Part of the Stable ABL. 0 DHEHADKRA Y RZZIBRLET, KA ¥ XiE. len(o) + 1 A bhr5RR3
o DGR 7 7 2B U F T, U null DAL bRHE0E 500 hrHET, Ny 7 7 DRFEDAN
A4 MEA3 null 127D 9, PyBytes_FromStringAndSize (NULL, size) THEMINHEERWV
T, 7T—XZBELTEIRDETA, FLRA Y EZ 2l (deallocated) LTIERDEEA, HL. o
3 bytes 7Y = 7 MTRIFIUE, PyBytes_AsString () I& NULL %3R L TypeError ZiEH L £7,

char *PyBytes_AS_STRING (PyObject *string)

PyBytes_AsString() ZX 7R THELLHDT, TI7—F =z v 7 Z2ITVEEA,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py ssize t *length)

Part of the Stable ABIL. obj @ null #¥mS NGz, WHHDZEE buffer & length Z/M L TEL
73,

length OMEAY NULL O35, N4 bA 7027 28 null N P EEEROATREER DD £5, 208
&, BEE -1 2R L. ValueError #EH L 3,

buffer & obj DWEE NN Y 7 7 2B L TV T, ZAUCIERED null N4 FHEFEATVET (ZHiF
length ICIXZ BNEXVA), 7Y =2 B PyBytes_FromStringAndSize (NULL, size) THRK
SN EERNT, MAHoTHT—EE2REL TUIWITEEA, 77V 27 b ZRK (deallocate)
LTHWIFERA. obf B3 bytes 7 =2 TRy oBEIX PyBytes_AsStringAndSize() &
-1 %R L TypeError %L £7,

N— 3 v 3.5 TEHE: KA bytes & 7Y =7 MZXUANA DA EN TV L Z1Z TypeError
EREELTOWELR,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

Part of the Stable ABIL. newpart DA% bytes DEAWHE LH L WAL b EF TP =27 bR
*bytes ICHEM L T, MEHLENIFH LWSREFIELE 3, bytes DHWHOSRIIBENE T, D
LFILWA TV 27 POERTERWIER, W bytes DSRUIME XN, *bytes DIEIE NULL IZEE
SNF T WYRPIAIRESNE T,

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

Part of the Stable ABI. Create a new bytes object in *bytes containing the contents of newpart
appended to bytes. This version releases the strong reference to newpart (i.e. decrements its

reference count).

int _PyBytes_Resize (PyObject **bytes, Py ssize t newsize)

AR 7 ZAEAREEE (immutable)” BANA b AT 27 bRV YA T BEHIETT, ERENZIEDD
DAL PF TV 27 PCDAINE LIS LTLEE W i a— FTITIEHXATWSAEERED
HBENAMATI 7 ML TEWTERA, ANNEINIANAL b TD 27 FOBRAT Y M1
THRVWHG, 2O 1TV ET, Al LTHRET 2 (0% D FZIAAAGER) N4 4
TPz bD7 RLVRZZITED, LA X2ERL 3, BIIRRTE, Fbytes 13V ¥4 XXhi
NA T T2 bR, 0 BIREINET: *bytes DT FLRAFGANENZZBO7 RLA LB~ 3
HH LNFER A, HEID YT (reallocation) 2R L 725E. *bytes DITLAFEL T LN, P4 TV =
7 N BRI, *bytes % NULL IZFE L., MemoryError 2i%EL. ZL T -1 2RI E T,
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8.3.2 bytearray A7V b+

type PyByteArrayObject
Z D PyObject DY 7 XA & Python @ bytearray 7Y =2 b ERLET,

PyTypeObject PyByteArray_Type
Part of the Stable ABL. Z® PyTypeObject DA ¥ X% ¥ A, Python bytearray % /R L £73,
Python L' A4 ¥ T bytearray L[RILA 7Y =2 FTT,

BFrvyoxonO

int PyByteArray_Check(PyObject *0)
F 7Pz b oD bytearray 4 7Y =7+ bytearray BDYB T RA TDA VARV ATH BIFHEIT
HERLET, ZORBIIEICEIIL X7,

int PyByteArray_CheckExact (PyObject *0)
F TP =7 b o bytearray 4 7Y = 7 b7EA bytearray BLOY TR A TD A YRR ATIRWEE
WEZERLES, ZORRBIIHEICRIL T,

A1L 2~ API B

PyObject *PyByteArray_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABIL. buffer protocol 5L I2EEDOA TV =2
b o »B. FLW bytearray & 7Y =2 b EIER L. BLET,

PyObject *PyByteArray_FromStringAndSize (const char *string, Py _ssize t len)
Return value: New reference. Part of the Stable ABIL. string ¥ ZDEZX len 7> 5% L\ bytearray
A7 2 PRBRLET, KULGEIX NULL 2R L %9,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. Part of the Stable ABI. bytearray a & b ZE&E LR EH LW
bytearray & U TIRL £,

Py _ ssize_t PyByteArray_Size (PyObject *bytearray)
Part of the Stable ABL. NULL EA ¥ & F = v 7 DKIZ bytearray DY 4 X&EBEL £,

char *PyByteArray_AsString(PyObject *bytearray)
Part of the Stable ABL. NULL KA ¥ X F = v 7 DRIC bytearray DNAE% char sl L TGRL F
T, BEINBESNCIE. FITRD 7% null N4 FAEMENET,

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABIL. bytearray OWE NNy 7 7% len NV H A XL F T,
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<0
UTo<zald, KA VEDF 2y 2R LBV I LZeleBic L TAY—F2ELELTVET,

char *PyByteArray_AS_STRING(PyObject *bytearray)
PyByteArray_AsString() DI 7 AN=T a v,

Py ssize t PyByteArray_GET_SIZE(PyObject *bytearray)
PyByteArray_Size() D7 AN=Ta v,

8.3.3 Unicode #7721 ¥ F ¥ codec

Unicode A7 bk

Python3.3 ® PEP 393 &6, X E VAR EZHMER L7225 Unicode XFDOERRHPAZINZ 5 X 512,
Unicode # 7Y = 27 MIWEBICZHELRRAE RN 2V TWE T, IRTHOa— FEAL > +FH 128, 256 £7-
1% 65536 AT OSCFHNTH U TR 7 — ADTEL 325, 20 Tlda— FARA > Md 1114112 DUF
(ZAUZFTRTD Unicode #iPHTF) TRIFNUIRD TH A

Py_UNICODE* RIIFEAB XU UTF-8 REFEREA > 7~ > R TERE 4, Unicode 7 7Y =27 bAICF v v
a2 &NEFET, Py UNICODEx REIHEEXN T, IEIETT,

HWAPI 2258 LW API ANDOBATORET, Unicode A 7Y =7 FONEHOREEZ 2 HH 3, 2
F7T 27 bPOELRFICE > THRED 5,

o "EHE72” Unicode 7Y =7 Mi&, IEHEIETIEA WV Unicode API TERLE N2 T ARTDA TV =¥
FTFo ZNHDATI 27 VEIEENIHFITLEDRDIMEBORVWKREEXEFHHL 3,

e 7\ Unicode & 7Y =7 M, IFHERED APT (720 TWE PyUnicode_ FromUnicode()) TIERLE
NizA 7Y =7 M C. Py_UNICODEx RIATEA Lo TERA; i API MU T, 2047
Y= MIMLU PyUnicode READY() ZW-UNHITRHENHLTL £ 9,

FMR: The "legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode

objects will be ”canonical” since then. See PEP 623 for more information.

Unicode &

LUF & Python @ Unicode FEZEICHW SN TW A HEA Unicode 4 7Y = 7 FITT:

type Py_UCS4

type Py_UCS2

type Py_UCS1
Part of the Stable ABL. Zhoofix, zhzh, 32y b+, 16y F, ZL T8 LY FOXF%
PREFS 2 DICHD RIEEE OS2 LOEBIID typedef TF, H—® Unicode XF %1% 5 HE1E.
Py _UCSY ZHWTLZ&E W,
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N— a v 3.3 Tl

type Py_UNICODE
ZHUE, wchar_t D typedef T, 799 b 74+ —ARMKELTI6 Yy b2 32y FOEICRD 5,

N—=Y a ¥ 3.3 TEHE: DETONN—Y 2 ¥ TliE, Python % EJL K L7ZFIC "narrow” F721% "wide”
Unicode X—=Y a YD YL LEERLEMPICE->T. 16 ¥y b2 32y FOEYEL2DTNZKR TN
E L7

type PyASCIIObject
type PyCompactUnicodeObject

type PyUnicodeObject
INBHD PyObject ®H 7 XA Fi& Python Unicode 7Y =27 + B RH L %9, Unicode 7Y =
7 N RS ETO API BIEIE PyObject ~DKRA ¥ X %EZIFH - T PyObject NDKRA ¥ XERTD
IEEATDHE. TN ORBPEEHESRNETIEHD EE A,

N— a v 3.3 TEM.

PyTypeObject PyUnicode_Type
Part of the Stable ABI. Z® PyTypeObject D4 ¥ A&X > A%, Python Unicode BUZEL EF, Z
HZ, Python 2— R str & LTEHINET,

YITD API bi%l‘%—ybdi C %27 u T, Unicode A 7Y =7 FNED&HARD EHF—RIIHNT5F = v 7%

int PyUnicode_Check (PyObject *0)
F 722 b oD Unicode 7Y =2 +7 Unicode BEOY 754 TDA VARV A THILGEICE
ZIRLETS, ZOBBUIEICHIL 3,

int PyUnicode_CheckExact (PyObject *0)
F72 227t o Unicode #7327 bEBYTRAL TDA VARV RATHRWIGEICEEZRLET,
COBIBUIEICEIIL £ 5,

int PyUnicode_READY (PyObject *0)
XA T =27 b o3 IEMIR” R THZ Z e 2 REELET, 2o~ v, TTHALTYL
B2YDT I/ RRw it EHMELRD T,

IOy 1213 0 B3R L. RO L 213N EREL -1 ZRLET, BEIZ. X T VEHRICERL
72 BICRICEERTWVWTT,

N— ar 3.3 TEM.

N—=Y a ¥y 310 TIHLRE ~N—Ya ¥ 312 THIFRTE: This API will be removed with
PyUnicode_FromUnicode().

Py_ssize_t PyUnicode_GET_LENGTH(PyObject *0)
Unicode XFHNDa— KR4 ¥ P TORIZELET, old 7 EHR” RBEFHXD Unicode 7 =
P TRINIEBRDERA (ELFov 7 3LEEA)

N— ar 3.3 TEM.
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Py_UCS1 *PyUnicode_1BYTE_DATA(PyObject *0)

Py UCS2 *PyUnicode_2BYTE_DATA(PyObject *0)

Py UCS/ *PyUnicode_4BYTE_DATA (PyObject *0)
XFIERE 7 722X F 572912, UCSL, UCS2, UCS4 DWIT N OBBANTF v X b XN IEMRFEK
BEAANDKRA V&R L ET, EMBREBRDPEIELRLFY A XIZR o T0EINEI DT = v 713 L
¥ A; PyUnicode KIND() o TIEL WS 7 BEZEATLIEIN, 2OX TV 27 M7 7RRT
BRI, ST I PyUnicode READY() WO L TL 2 & W,

N—Ya ¥ 3.3 TEM.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND

PyUnicode_4BYTE_KIND
PyUnicode_KIND() ¥7 RDiRHETT,

N—a ¥ 3.3 TEM.
N—= a v 3.10 TR, =Y a» 3.12 THIFRTE: PyUnicode_WCHAR_KIND is deprecated.

unsigned int PyUnicode_KIND (PyObject *0)
Z @ Unicode 57 =X ZRIFT2DIC 1 XFEH 7= DAL MEo>TWBH2%ERT PyUnicode fERID
ER (EZFTATLEIV) D55 12%KRLET, old 7 EHR” RBJEAD Unicode A 7Y =7 b+
TRIINUIBRDERA (R LF =y Z7IELERA)

N— ar 3.3 TEM.

void *PyUnicode_DATA(PyObject *0)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the “canonical”

representation (not checked).
N—=a v 3.3 TEm.

void PyUnicode_WRITE(int kind, void *data, Py_ssize_t index, Py_UCS/ value)
EMiRRBIER L 720 TW% (PyUnicode DATA() THUFLT:) data ICEZAAE T, ZO~71id
EHEEDTF = v 7 2—YTbRw, V—=THONE7-0DbDTT, MU LANZ, fho~razif
OCHLUTHR LT kind EE data A Y REF v v P2 FTRETT, index IIXFHOD (04HF D D)
A YTy 7 AT, value ZZDHFNCEZAENL ZLIZLLIHLWVWa— PR Y FOETT,

N— ar 3.3 TEM.

Py_UCS/ PyUnicode_READ(int kind, void *data, Py _ssize_t index)
IEfRRBE R L o TWb (PyUnicode DATA() THUFL7Z) data 262 — FHRA ¥ b EGARD
¥9, F v 7RHAERO~ ol CH LIZ—UThbNEE A,

N—a v 3.3 THEm.

Py_UCS/ PyUnicode_READ_CHAR(PyObject *o, Py_ssize_t index)
Unicode 7 7Y 227 F 0o HOXFRHAMD T, Z® Unicode 7Y =7 MI 7 IEHR” REJEA
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TRIINIZRD FE A MIESEK L TatAN L5510, 2O~ 27 1l PyUnicode_ READ() & D d
BRI T,

N—Ya ¥ 3.3 TEM.

PyUnicode_MAX_CHAR_VALUE (o)

0 WEDVWTHOXFHN EEZDICHE L 2R AKDI— FRA Y FERELET, 2D Unicode 7Y =
7 ME B REERCTRIAERD $RA, ZOETE B/ TS, XFIEERE2HFHRS &
h HENRITI,

N—a ¥ 3.3 TEm.

Py_ssize_t PyUnicode_GET_SIZE(PyObject *0)

IEHERED Py UNICODE RIGRDY 4 X a— FHEATERLEYT (IS —FRT7Z 2O LTVE
9 )o 01F Unicode 7Y =2 FTRIFNUIRDEVA (EELFzv Z7IFLEERA),

N—=a v 3.3 TIHEEE, N— a > 312 THIRRTE: VWA XA )LD Unicode API D—#72 DT,
PyUnicode_GET_LENGTH() Z{EHT 2 X5 ITBITLTLZE W,

Py ssize_t PyUnicode_GET_DATA_SIZE(PyObject *0)

JEESED Py_UNICODE FIUR DY A4 X% A4 FEATELE T, o1& Unicode 479 x 2 TR
NEBDERA (RELF =y ZIELEEA),

N—a ¥y 3.3 TIHERE, N— a2 312 THIRRTE: HVWA XA LD Unicode API O—F#72 DT,
PyUnicode_GET_LENGTH() ZfEHF 2 X5 ITBITLTLZE W,

Py_UNICODE *PyUnicode_AS_UNICODE(PyObject *0)

const char *PyUnicode_AS_DATA(PyObject *o0)

Return a pointer to a Py_UNICODE representation of the object. The returned buffer is always
terminated with an extra null code point. It may also contain embedded null code points, which
would cause the string to be truncated when used in most C functions. The AS_DATA form casts

the pointer to const char*. The o argument has to be a Unicode object (not checked).

N—=Yar 33 TEHE: 2O/ n35TIRIFENERDBDIILEDE L, tWVnWH0d, ZLDF—2X
T Py_UNICODE RBEANEHEF. fEREIHh S, 2L CTRRLEGEET (BIS2a%E L T NULL %
BLET), a— FEEIEL T, PyUnicode_nBYTE_DATA() ~ 2 u%ffi5 % PyUnicode WRITE() %
PyUnicode_READ() %25 X512 LT EE W,

N— g ¥ 3.3 TIFERE, N— a3 3.12 THIFRTE: HHWAR XA LD Unicode API O—F#72 DT,
PyUnicode_nBYTE_DATA() RD~Z B EHHT 2 X5 IIBITLTL X W,

int PyUnicode_IsIdentifier (PyObject *0)

Part of the Stable ABI. Return 1 if the string is a valid identifier according to the language

definition, section identifiers. Return 0 otherwise.

N— a ¥ 3.9 TEH: The function does not call Py_FatalError() anymore if the string is not

ready.
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Unicode XF 70O/NT+

Unicode 138 DR 2XF 70 %7 4 (character property) ZIMELTWE T, XL HbhdXFESm
A7 4% UTo~xZ7aTHETEZY, 2hbD~ 7 a2l Python OFREIISE T, &4 C OBEBIIHIE
FrosnTtuEd,

int Py_UNICODE_ISSPACE(Py_UCS/ ch)
ch WZEAXTPE S PIIELT 1 £7213 0 ZIRL X9,

int Py_UNICODE_ISLOWER(Py UCS/ ch)
ch B/NFHPE S PITBET 1 72d 0 ZIRL X T,

int Py_UNICODE_ISUPPER(Py UCS/ ch)
ch WRIXFHPEIPITBET 1 2F 0 ZIRL XTI,

int Py_UNICODE_ISTITLE(Py UCS/ ch)
ch D3& A bV — ZAF (titlecase character) 22 I ITB LT 1 413 0 ZIBRL 3,

int Py_UNICODE_ISLINEBREAK(Py UCS/ ch)
ch BEATXFE SRS LT 1 7230 ZIBRL T,

int Py_UNICODE_ISDECIMAL (Py_UCSY ch)
ch 73 decimal XFLESI2IHELCT 1 213 0 ZRLE T,

int Py_UNICODE_ISDIGIT(Py UCS/ ch)
ch 73 digit XFLEIPITIECT 1 £3 0 ZIRLET,

int Py_UNICODE_ISNUMERIC(Py UCS/ ch)
ch T (numeric) XFRPESIPTIGCT 1 £ 0 ZIRLE T,

int Py_UNICODE_ISALPHA(Py UCSY ch)
ch BT7NT 7Ry PXFRESPIIGLT 1 72130 ZIELET,

int Py_UNICODE_ISALNUM(Py UCS/ ch)
ch WIERLFLEI DL T 1 £/2130 2 RLET,

int Py_UNICODE_ISPRINTABLE(Py UCS/ ch)
ch WXFEPHERER L FEPE I PIZHEDIWT 1 £7213 0 IR L 3, JEFIFERIBECFIE. Unicode
WFTF — X N—ZT "Other” F721% "Separator” ¥ EFEINTWVWDBXFD, FIFAREL Rz &3
ASCII space (0x20) DA DBH DT, (B, ZDOXIRTDHIFAIRELTFIE. XTFFNC repr () HIFEN
HENZ L BT RT =T FTRETROLFDI L TT, 4 sys.stdout % sys.stderr IIH =
AENDLTFHNOEREL ZBERDD A, )

DITD AP &, SHRICEEXFELRTS -oicffbh i3

Py_UCS/ Py_UNICODE_TOLOWER(Py_UCS/ ch)
ch B/NCFITEWL T2 DRIRLET,

N—a v 3.3 TIFHERE: Z OBIRUI B RSO N T e > T T,
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Py _UCS/ Py_UNICODE_TOUPPER(Py UCS/ ch)
ch # RLFITEML 12 DRIRLET,

N—a > 3.3 TIFHERE: T OBIRUI B RS/ N TR 2 > TH T,

Py _UCS4 Py_UNICODE_TOTITLE(Py UCS/ ch)
ch 2R A M —AXFIERLIZbDZIELET,

N— a v 3.3 TIHERE: T BRI BRI KO N e o TR T,

int Py_UNICODE_TODECIMAL(Py UCS/ ch)
ch % 10 EDOIEDBEICEH L -bDERLET, FARERSIE -1 ZRLET, 2o~ aidfistz
EHLEEA,

int Py_UNICODE_TODIGIT(Py UCS4 ch)
ch Z2—HiD 2 EREBICZIR LD D 2R LT, PARERLIE -1 ZIRLET, Zo~v7nidfistz
EHL EEA.

double Py_UNICODE_TONUMERIC(Py_UCS/ ch)
ch % double KEM LD DEIERLET, FHEELSIE -1.0 BRLET, 2O~ aldfilstzeizH L
FH A

56D API 3V usr— iz £3:

Py_UNICODE_IS_SURROGATE(ch)
ch ¥ us— k¥ 57 (0xD800 <= ch <= OxDFFF) ZF v 7 L %79,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch BEfi¥rasr—1rhE S50 (0xD800 <= ch <= O0xDBFF) #F =z v 27 LE7T,

Py_UNICODE_IS_LOW_SURROGATE(ch)
ch Z’Tira s — b 572 (0xDCO0 <= ch <= OxDFFF) #F =z v 27 L%,

Py_UNICODE_JOIN_SURROGATES (high, low)
200%usr — N XFEMHAGDODETHE—O Py _UCS4 fHZREL E T, high & low XZZhLZFh¥nm
7— b RT DHiIHT e BT TT,

Unicode XFFDERE 77X

Unicode #7227 b RAERKL7=D. Unicode D> —7 V22 LTOERNLE o T4 I17 7 ALED
T21ZE. UTD API Z{fioTL & W

PyObject *PyUnicode_New(Py_ssize_t size, Py _UCS/ mazchar)
Return value: New reference. #1 L\ Unicode & 7Y =7 b Z2AEK L 3, mazchar Z3XFHNAAR
23— FEL Y FOELWRABEICTRETY, 2OMEMEMEY LT 127, 255, 65535, 1114111 O
—FLWERYIY i Ed,

ZAUEHT LW Unicode & 79 =7 b 2AERTRHERINTGIETT, ZOBKEMF-> TERINA
7V 27 MIV A XEBIXARA[RET T,
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N—Ya ¥ 3.3 TEM.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py ssize t size)

Return value: New reference. 5 Z &7z kind (BUD %5 2 {EI& PyUnicode_1BYTE_KIND 7% ¥ @
PyUnicode_KIND() 7R ${ETT) @ Unicode A 7Y =27 FRAENRL E£F, buffer 1E. G2 o507k
kind 2o T 1 XFH7D 1,2, 4 X4 FOWThrZHEilL LT, B size DEFINDKRA > 2T
RFHUEED R A

N—3 g v 3.3 TEM.

PyObject *PyUnicode_FromStringAndSize (const char *u, Py ssize t size)

Return value: New reference. Part of the Stable ABI. char Ny 7 7 u 5% Unicode A7 =2
FEERLET, v DA UTF-8 TZYa—RFEINTWEdDLLET, Ny 77 ONEZHR
FTY 27 MZa—ENET, Ny 77 NULL TRWEHES, ‘Y EERGIhLA 7Y 7 bicik
5ZeDHVET, DFED. ZOBBDIRT Unicode A7V 27 POEEIIFINTVEEA,

If u is NULL, this function behaves like PyUnicode_FromUnicode () with the buffer set to NULL.
This usage is deprecated in favor of PyUnicode_New(), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString(const char *u)

Return value: New reference. Part of the Stable ABI. UTF-8 . a— F X7z null #4#dD char &Y
Ny 75 45 Unicode £ 7Y =2 bEAERLET,

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

Return value: New reference. Part of the Stable ABI. Take a C printf ()-style format string
and a variable number of arguments, calculate the size of the resulting Python Unicode string
and return a string with the values formatted into it. The variable arguments must be C types
and must correspond exactly to the format characters in the format ASCII-encoded string. The

following format characters are allowed:
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EXEEXF | B 7%

he n/a V7LD % XF

e int C OB TRB SN H—D T,

%d int printf ("%d") ¥[F%, *!

%u unsigned int printf ("%u") ¥ [F%,*!

%1d long printf ("%1d") ¥ [[%F*!

%1i long printf ("%1i") ¥ [[%,*!

%lu unsigned long printf("%lu") & [[%,*!

%11d long long printf ("%11d") ¥ [F%,*!

%114 long long printf ("%11i") ¥ [, *!

%11lu unsigned long long printf("%11lu") ¥ [F%,*!

%zd Py_ssize_t printf ("%zd") ¥ [F%%,*!

%hzi Py _ssize_t printf ("%zi") kR, *!

%hzu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [HE%,*!

%x int printf ("%x") ¥ [F%,*!

%s const char* null TR E N7z C DIFF,

%p const void* C R4 r&2D 16 #XRKEL, printf("p") LIFLAY
FUTTD, 779 b7+ =218 5 printf OE
FICEADD R LEBICY T I0 0x DI EE T,

%A PyObject* ascii() DR D fHE,

yAY PyObject* A Unicode object.

YAl PyObject*, const char®* | A Unicode object (which may be NULL) and a
null-terminated C character array as a second
parameter (which will be used, if the first parameter
is NULL).

%S PyObject* PyObject_Str() DR fHE,

%R PyObject* PyObject_Repr() DR D fH,

BT E R VWERIBEEX T D o 125G, RO OEXTINIZ0 F FHAXTFINCar -3, &D
DF RSN T T,

AMR: The width formatter unit is number of characters rather than bytes. The precision formatter

unit is number of bytes for "%s" and "%V" (if the PyObject* argument is NULL), and a number of
characters for "%A", "%U", "%S", "%R" and "%V" (if the PyObject* argument is not NULL).

N—=ay 32 TEHE: "%11d", "%1lu" OFR— FEMSINE L,

N—Pa 3.3 TEHE: "yLi", "%11i", "zi" DY R— P EMEShE L.

*1 For integer specifiers (d, u, Id, li, lu, 11d, 1li, llu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision

is given
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/“‘—I\/\‘E v 34 v@f}ﬁé . "%S", "%A", "%U", "%V", "%S", "%R" "60)[[]577]"_7\7&2;01\*%3&7?_
Xy ZDYR—PBEMENE LT,

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
Return value: New reference. Part of the Stable ABL. % x 5 ¥ 2 DD5[8 %85 Z ¥ ZFRWT,
PyUnicode_FromFormat () R U T,

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-

rors)
Return value: New reference. Part of the Stable ABI. =>a— RFZ#LTW3 obj % Unicode # 7

PxZ MITFTa—FLET,

bytes % bytearray D byles-like objects &, 5-Z L7z encoding IZiE->TF a— F Eh., errors
TEREINLZ T =AY FY U IBPEONET, ThHDO5 8N L NULL ICTE, ZOHAID
APLIZF 7 4V MEZEWE T FEL 2 &3 #8HIAFH codec (built-in codec) ZZRL T ZE W),

Z DD Unicode 7Y =7 b2 &L A 7Y =7 Mid TypeError FIAEFIERI L E T,

ZD API X, =5 —D4ET 28 22X NULL 2B L F 5, MOHLENTREAA T =7 Mgt L
BHEHY V2% 1 OMST (decref) THEEND D £F,

Py ssize t PyUnicode_GetLength(PyObject *unicode)
Part of the Stable ABI since version 3.7. Unicode # 7Y =z 7 FDEX%a— FKKRA Y FTRL
i\j—o

N—3 g v 3.3 TEM.

Py ssize t PyUnicode_CopyCharacters(PyObject *to, Py ssize t to_start, PyObject *from,

Py ssize_t from__start, Py _ssize_t how__many)

» % Unicode A 7Y =7 b HMAXFZ A —LET, ZOBBIBRKER L ZITXFERLZITUV,
AAE 5413 memepy O ~NELURLE T, KDL 221k -1 2B L, FISNEZELET, 25 TRY
Bk, a— LT e RLET,

N— a v 3.3 Tl

Py ssize t PyUnicode_Fill(PyObject *unicode, Py ssize t start, Py _ssize t length, Py UCSY

fill_char)
XFHN % FTHD EF: unicode [start:start+length] T fill char 22 Z ik D T,

fill_char PXTHNDBRALT £ D BREVEER, X752 DU LEOBR 2R > TEHBEIZRKL
R

EBEAALEFRER T, KO =12 -1 ZRLULHAANEZEHLF T,
N— g v 3.3 TEM.

int PyUnicode_WriteChar (PyObject *unicode, Py _ssize_t index, Py_UCS/ character)
Part of the Stable ABI since version 3.7. XFHINI L TFrEZAALE T, LFHNE PyUnicode_New()
THER L2372 ) £8 A. Unicode XFFNFFEL SNTWVWBEDT, ZOXFHIHFEh TV
D, TRETRANAy YaftEhTuTIIWIT R A,
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Z OBEENX unicode 7% Unicode A 72 =227 b THBZ 2, A VT v 7 ADNHBANTHS 2, 7
Pl M EPIIETETES (DENBRAIVI N1 THD) Ze2F v 7 LET,

N—Ya ¥ 3.3 TEM.

Py UCS/ PyUnicode_ReadChar ( PyObject *unicode, Py _ssize t index)
Part of the Stable ABI since wversion 3.7. XFH» SN FZ2HAMD £3, 7 2RO
PyUnicode_READ_CHAR() ¥ IIMIRINIC. Z DKL unicode 3 Unicode 7P =7 v TH 3 Z
CL AT I ADBFHENTHE 2 F v 7 LET,

N—a ¥ 3.3 TEM.

PyObject *PyUnicode_Substring (PyObject *str, Py _ssize_t start, Py_ssize_t end)
Return value: New reference. Part of the Stable ABI since version 3.7. str DXFA YT v 7 &
start (MR E BL) DOXFA YT v 7R end (WimeBET) ETOWAILFINERLET, BHDA
YTy 7RI R—FENRTVERA,

N—Ya ¥ 3.3 TEM.

Py UCS/ *PyUnicode_AsUCS4 (PyObject *u, Py UCS, *buffer, Py ssize t buflen, int

copy__null)
Part of the Stable ABI since version 8.7. X5 u % UCS4 DNy 7 7 A2 —L %3, copy_null

DRESNTVEHER, IVXTFLEDET, L7 —pEELL &, NULL ZiI&L., fistz&REL
E73 (buflen ¥ u DEX X DD 5 75 EITOWTIL, SystemError DR EINET), Lt &
i buffer ZIRLUET,

N— ar 3.3 TEM.

Py__UCS/ *PyUnicode_AsUCS4Copy ( PyObject *u)
Part of the Stable ABI since version 3.7. SXFH| u % PyMem_Malloc() TXEVMERINLH LWL
UCS4 BNy 7 7i2ab—1L %3, ZADKRBLZHE NULL 2R L MemoryError Zt v ML
9, BENNy 7 73007 null 2— KRS Y FBEMEIATVETS,

N—3 g v 3.3 TEM.

BELEFED Py_UNICODE API 8

N—Pa v 3.3 TIEHERE, N—Yar 3.12 THIRTE.

Zh oo API B PEP 393 0¥ 2k ) EIETETY, Python 3.x TlRHIREINZ W=, KKRE
Va2 INSOBEES I EREM T TN, CNSOEBOFEHIIR T+ —< VAL X VIIHENRD D
I EZIEICEWVWTL 20,

PyObject *PyUnicode_FromUnicode (const Py UNICODE *u, Py _ssize t size)
Return value: New reference. size THREIN/T2K X %> Py UNICODE &Ny 77 u 5
Unicode 7Y =7 b2ERLET, v Z NULL KL TH LKL, ZDFAEA TV =7 FONBIEIRER
TYo Ny 7 7 ITHERIEREED 2D —FDELTT, Ny 77 ODNFEIHil-A TV 27 MZ
avr—XnEd,

8.3. =T YRATT IV I (sequence object) 165


https://www.python.org/dev/peps/pep-0393

The Python/C API, U1 —2X 3.10.13

Ny 775 NULL THRWES, ROEEEEINA T 27 NI ZeBZHDET, o T, D
B3R § Unicode & 73 =227 EZEBELTIWVWDI v 23 NULL D & 27217 TT,

Ny 7 753 NULL D8, XTFHNOWNELED 51727 6 PyUnicode KIND() DK IRBRT 7A=Y
0 % 5 iC PyUnicode_READY() ZM-UH X R IFHUIHZD T8 A,

N—=Yar 33 TIHMHERE ~N—Yar 312 THIBRFE: Part of the old-style Unicode
API, please migrate to using PyUnicode_FromKindAndData (), PyUnicode_FromiWideChar (), or
PyUnicode_New().

Py UNICODE *PyUnicode_AsUnicode (PyObject *unicode)
Return a read-only pointer to the Unicode object’s internal Py_UNICODE buffer, or NULL on error.
This will create the Py_UNICODE* representation of the object if it is not yet available. The buffer
is always terminated with an extra null code point. Note that the resulting Py_UNICODE string
may also contain embedded null code points, which would cause the string to be truncated when

used in most C functions.

N—a v 3.3 TIHLE, ~N—I a3 3.12 THIBRTE: Part of the old-style Unicode API, please
migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar(), PyUnicode_ReadChar() or

similar new APIs.

PyObject *PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py ssize 1 size)
Return value: New reference. 52 b 7zRX size Z¥iD Py UNICODE BLD Ny 7 712H5E2TD
decimal digit 2, ZN 5D 10 EOMEIIHET 2 0 205 9 FTD ASCII BFICE ZH#1 X 7= Unicode
A7T 27 bERL TS, BISNDPEE 581 NULL 2 8L £55

N—ar 3.3 TIHESE, ~N— 2 > 3.11 THIFRTE: Part of the old-style Py_UNICODE API; please
migrate to using Py_UNICODE_TODECIMAL ().

Py UNICODE *PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py _ssize t *size)
Like PyUnicode_AsUnicode (), but also saves the Py_UNICODE() array length (excluding the extra
null terminator) in size. Note that the resulting Py_UNICODE* string may contain embedded null

code points, which would cause the string to be truncated when used in most C functions.
N— a ¥ 3.3 TE.

N—= a v 3.3 TIEHEE, ~N—Y 3> 3.12 THIBRTE: Part of the old-style Unicode API, please
migrate to using PyUnicode_AsUCS4 (), PyUnicode_AsWideChar(), PyUnicode_ReadChar() or

similar new APIs.

Py ssize t PyUnicode_GetSize (PyObject *unicode)
Part of the Stable ABI. JEHEXED Py_UNICODE RIFEARDHY A4 X%k a— FEMATRLET (s —
FR7%Z 2D LTVET),

N—Ta v 3.3 TIEHER, ~N—2 a3 3.12 THIBRFE: HWVWAXA LD Unicode API D—E87% DT,
PyUnicode_GET_LENGTH() %ﬁﬂﬂ?‘ 5 EXITHATLTLIZE W,

PyObject *PyUnicode_FromObject (PyObject *obj)
Return value: New reference. Part of the Stable ABI. Unicode D% 7 X A4 7D A VARV X%, &
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BB E3AY) D Unicode A 7Y =27 MZab—L%xd, obj ¥ (7 XA TRV BLZAY D
Unicode * 73 =7 "o /z5GEE, BRIV b2 1 OSSP LABRERLET,

Unicode R ZDH 7 XA TUINDA 7Y = 27 b Tld TypeError 5| R Z XN E T,

O4y—IIT>dA—5a >y

REOR S —NTrya—F4 VB3 ARV—T 4 VI TATLADTFA 2T a—F523DIMEIET,

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize t len, const char *er-

T0TS)
Return value: New reference. Part of the Stable ABI since version 3.7. Decode a string from

UTF-8 on Android and VxWorks, or from the current locale encoding on other platforms. The
supported error handlers are "strict" and "surrogateescape" (PEP 383). The decoder uses
"strict" error handler if errors is NULL. str must end with a null character but cannot contain

embedded null characters.

PyUnicode_DecodeFSDefaultdndSize() %ffi>T (Python OEBMCHARETN Ry — LT
a—7 4 V27 ®D) Py_FileSystemDefaultEncoding O XF¥|%7a—FL %3,

This function ignores the Python UTF-8 Mode.
BE:

Py_DecodeLocale() FA%K,

N—a v 3.3 THEM.

N—ary 37 TEHE: ZoMKIE, Android UATRBEOR Sy — Lz va—F 4 ¥ 7%
surrogateescape L7 — Y K7 TS5 k512D ¥ L7, MUATIE. Py_DecodelLocale() 73
surrogateescape Cffibil, HEDOR T — LTy a—7F 4 Y73 strict THEOOATWVWE L7,

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)

Return  value: New reference. Part of the Stable ABI since wversion 38.7.
PyUnicode_DecodeLocaleAndSize() ¥ LT ¥ § . strlen() 2o TXFIOEX2FHE
LEd,

N—ar 3.3 TEM.

PyObject *PyUnicode_EncodeLocale(PyObject *unicode, const char *errors)

Return value: New reference. Part of the Stable ABI since version 3.7. Encode a Unicode object
to UTF-8 on Android and VxWorks, or to the current locale encoding on other platforms. The
supported error handlers are "strict" and "surrogateescape" (PEP 383). The encoder uses
"strict" error handler if errors is NULL. Return a bytes object. unicode cannot contain embedded

null characters.

PyUnicode_EncodeFSDefault () Z{# - T (Python OEBIRHIGHAAEN IR — LTy I =T 4
> 27'®) Py_FileSystemDefaultEncoding O XFHINT Y a— R LET,

This function ignores the Python UTF-8 Mode.
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BE:
Py_EncodeLocale () BA%L,
N—a ¥ 3.3 TEM.

N—=ay 3.7 TEHE: ZoM#HE. Androdd DA TERBAEOR Sy — Vv a—T 4 V0%
surrogateescape L7 — NY R I TS5 k512D ¥ L%, MUATIE. Py_EncodelLocale() 73
surrogateescape CTffibil, HEDR T — LTy a—F 1 ¥ ZF strict THELATVE Lz,

T7AINSRTFLIYA—T1 Y

7 7 A NEHRPMOBRE X FH DL Y a— K7 3 — F%2175121d, Py_FileSystemDefaultEncoding % T
Ya—7 4 7 LT#W, Py_FileSystemDefaultEncodeErrors # T7 —N\Y KJ 2 LTS RETT
(PEP 383 BXU PEP 529), 5O RHTHICT 7 4 V4% bytes ICT ¥ a— K3 512iE, "0&" a v
N—=&—=%ffiV, PyUnicode_ FSConverter() ZZHEAE Y L TEINRNZTT:

int PyUnicode_FSConverter (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple converter: encode str objects -- obtained directly or through
the os.PathLike interface -- to bytes using PyUnicode_EncodeFSDefault (); bytes objects are

output as-is. result must be a PyBytesObject* which must be released when it is no longer used.
N—Ya ¥ 3.1 TEM.

N—= a3 ¥ 3.6 TEH: path-like object BT AND X DITiDFE L=,

IO AT 74 %% str 73— FF 512 "0&" a2 N—R—ZFw
PyUnicode_FSDecoder () ZZHEI e LTHETOB L NWTT:

int PyUnicode_FSDecoder (PyObject *obj, void *result)

Part of the Stable ABI. ParseTuple converter: decode bytes objects -- obtained
either directly or indirectly through the os.PathLike interface -- to str using
PyUnicode_DecodeFSDefaultAndSize(); str objects are output as-is.  result must be a

PyUnicodeObject* which must be released when it is no longer used.
N—a v 3.2 Tl

N— a v 3.6 TEHE: path-like object 2T AND X5k bE L,

PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *s, Py _ssize t size)

Return value: New reference. Part of the Stable ABI. Decode a string from the filesystem encoding

and error handler.

Py_FileSystemDefaultEncoding 2 EINTVWAWEEEZ, vy — LTy a—F 4 Y IZELRE
SNET,

Py_FileSystemDefaultEncoding GEEKIcur—r x> a—7 4 v 7Tt h, Zh Dl
BAEBETEIEA, BEOn s — L2y a—74 Y7 TXFHETa— P20 EBH 25513,
PyUnicode_DecodeLocaledAndSize() ZffioTL7Z& W,
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B
Py_DecodeLocale () BA%,

N— 3 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — N> FI%2F5 K51k &
L7z,

PyObject *PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Part of the Stable ABI. Decode a null-terminated string from the

filesystem encoding and error handler.

Py_FileSystemDefaultEncoding 2R EINTVWAWEEE, vy — LTy a—F 4 Y IZELR
SNET,

XFHNDEEID T > TWBEEE, PyUnicode_DecodeFSDefaultAndSize () Zffio T 72& W,

N—Y a3 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — Y FI%2F5 X351k &
L7z

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

Return value: New reference. Part of the Stable ABIL. Py_FileSystemDefaultEncoding T J —
¥ ¥ 5T Unicode 7Y =2 % Py_FileSystemDefaultEncoding IZT> 2 — KL, bytes %K
LET, BENS bytes A7V =7 M null X4 FEEATVE2d LARVWI ZIEERELTLE
W,

Py_FileSystemDefaultEncoding 2R EINTVWAWEEE, vy — Ty a—F 4 Y IZELR
SNET,

Py_FileSystemDefaultEncoding FEEIRfICn s — 1z a—F 4 ¥ 7Ot s h, ZhLIBEE
ZETEXEVA, BEOOF— ATy a—F 4 Y TCXFH LTy a— FT30END 3551,
PyUnicode_EncodeLocale() ZfioTL72& W,

2E:
Py_EncodeLocale () BA%,
N—Ya ¥ 3.2 TEM.

N—Y a ¥ 3.6 TAEHE: Py_FileSystemDefaultEncodeErrors T7— Y R 7 %25 X512k &
L7z

wchar_t #7R—k

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar_t *w, Py _ssize t size)

Return value: New reference. Part of the Stable ABI. Create a Unicode object from the wchar_t
buffer w of the given size. Passing -1 as the size indicates that the function must itself compute

the length, using wcslen. Return NULL on failure.
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Py_ ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ ssize_t size)
Part of the Stable ABI. Copy the Unicode object contents into the wchar_t buffer w. At most size
wchar_t characters are copied (excluding a possibly trailing null termination character). Return
the number of wchar_t characters copied or -1 in case of an error. Note that the resulting
wchar_t* string may or may not be null-terminated. It is the responsibility of the caller to make
sure that the wchar_t* string is null-terminated in case this is required by the application. Also,
note that the wchar_t* string might contain null characters, which would cause the string to be

truncated when used with most C functions.

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py ssize t *size)
Part of the Stable ABI since version 3.7. Convert the Unicode object to a wide character string.
The output string always ends with a null character. If size is not NULL, write the number of wide
characters (excluding the trailing null termination character) into *size. Note that the resulting
wchar_t string might contain null characters, which would cause the string to be truncated when
used with most C functions. If size is NULL and the wchar_t* string contains null characters a

ValueError is raised.

Returns a buffer allocated by PyMem_Alloc() (use PyMem_Free() to free it) on success. On error,

returns NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.
N—a v 3.2 Tl

N— a ¥ 3.7 TEH: Raises a ValueError if size is NULL and the wchar_t* string contains null

characters.

#1732 % codec (built-in codec)

Python 121&, LIEHEZE®D 572912 C TEDP N codec BRIZATHH £, ZNSHLTD codec 1ELLT
DORFE N L TEENHTE T,

YTD API O£ < 25, encoding & errors W05 ZOD5| & DET, ZTAHDNRT X —XiZ, HAAA
DXFHNAYRA NI IR THD str) ITBFEEHADNTA—-REFEUEKEFDL T,

encoding % NULL IZ§ %8, 774V b2y a—74 Y7 THs UTF-8 2ffLEST, 774 LT AT ALK
B 2BMOFERH L TIE, 77 AAMRBIINT Iy a—7 4272 LT PyUnicode_FSConverter() Z{#
bR D A, THUIINEETER Py_FileSystemDefaultEncoding A L TWE T, ZOEIIHE
HHLUEHOZRYE LTIROQR R D FEA: ZOZHIZ, D52 AT LI &K o TIFE R SCFININT T 59K
AVETHoID. DS RAT LTIE. (7 7V 47— ardisetlocale ZMEATE L Ei X)) Bbo7zb
bLET,

errors TIEET 57 — LS F72, NULL 2f5ETEZ F T, NULL 2$EE T 5 &, codec TEZEINLTWL
27740 MIBEOFERAEEKRLEST, 2 TDHARAA codec T, 77 4L bDT T —MLEIT "strict”
(ValueError 2k § 2) ko TWVWET,

@ % D codec ZETHBEDA VX —T7 2 —2A%FHoTWVWE T, FD codec DFBHTIX, FFAEMHEICT 2
DI TONHDA VR —T7 2 — R DEWE T RHALTWE T,
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A codec

MTIXINHA codec @ API TF:

PyObject *PyUnicode_Decode (const char *s, Py ssize t size, const char *encoding, const char

*errors)
Return value: New reference. Part of the Stable ABIL. size XA FDIT > a— RFENLFH] s &5

2— R LT Unicode 7Y =7 bEERLFET, encoding ¥ errors 1&, HAAHBEE str () D%
DRIRXA=RFEUCEK®REFB T, HHT % codec DKL, Python @ codec LY R bV ZAffio
TITWE T, codec 3PS X L 72858121% NULL 2R L £9,

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char

*errors)
Return value: New reference. Part of the Stable ABI. Unicode # 7Y =2 2z >a—FKFL, £

DFER% Python @ bytes A 7Y =27 b2 LTIRLE T, encoding B X errors 1& Unicode B D
encode() XV v FIZHEZBZRALDNRIA - LA ULEKZFES 3, T2 codec DRI,
Python @ codec L' A b &Aoo TITWE T, codec DN ZEH L7EGEICIE NULL Z1RL £,

PyObject *PyUnicode_Encode(const Py UNICODE *s, Py ssize 1 size, const char *encoding,

const char *errors) .
Return value: New reference. size THRE S NIzH 4 XD Py UNICODE Ny 7 7 s LY aA— KL

7z Python @ bytes 7Y =2 b #IRL E3, encoding B XU errors I& Unicode D encode () X
Yy RIZHEZBABDNRI AR LE®RER D E T, T2 codec DFFKIZ, Python d codec
LIYZA MY ZffioTITWE T, codec 2MF 22X H L 725E 121 NULL 23R L %35

N— ar 33 TR, ~N—ar 311 THIRRTE: HiWA XA VD Py_UNICODE APT D—§EBT
$; PyUnicode_AsEncodedString () ZfEH$ 2 X5 ITBITL T IZE W,

UTF-8 Codecs

LITiX UTF-8 codec ® API T3

PyObject *PyUnicode_DecodeUTF8(const char *s, Py ssize ( size, const char *errors)
Return value: New reference. Part of the Stable ABIL. UTF-8 T > a— F XNz size N4 DX
FH| s 728 Unicode A7 =2 FEAERL ET, codec D3I EEH L7I=5HEI12IE NULL 23R L 35,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py ssize t size, const char *errors,

Py _ssize__t *consumed)
Return wvalue:  New reference. Part of the Stable ABI. consumed 75 NULL @ 8 &,

PyUnicode_DecodeUTF8() YR X 5 WCEIEL $3, consumed 75 NULL TRWEE, REDR
527 UTF-8 N4 MlIEz o - AREINFEFRA, ZNHDANAL MZTa—FEhT, 7a—-F&
N7z A MEUE consumed WHEHINLE T,

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. UTF-8 T Unicode # 7Y =27 b2x > a—
F L. #R% Python N4 MIIA T 27 P LTRLET, 7L "strict” T3, codec 3
Mk L5812 NULL 2R L £,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py ssize t *size)
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Part of the Stable ABI since version 8.10. Unicode 7> =2 +% UTF-8§ TZ>a—KL7&zd»D
ANDRA Y RERL, Trya—FESNLRBHERXTOI A X (N4 FHAL) & size ITHHL 5, size
5180 NULL THHOWERA; ZO5HEIEIY A4 XM ENELEA, BENZ Ny 7 7121&, null 2—
FRAVIDDHZ20EI0ICEDLL T, HIZ null N4 F2FEEHSME N THE T (24U size 1T
BIESNELEA)

I =R E G EE. NULL 2B L. BIAZERE L. size I DL £8 A

This caches the UTF-8 representation of the string in the Unicode object, and subsequent calls
will return a pointer to the same buffer. The caller is not responsible for deallocating the buffer.
The buffer is deallocated and pointers to it become invalid when the Unicode object is garbage

collected.
N—a v 3.3 TEN.
N— gy 3.7 TEH: IRDEDHD char * TlE7 < const char * XK H F L7,

N— a3 ¥ 3.10 TZH: This function is a part of the limited API.

const char *PyUnicode_AsUTF8(PyObject *unicode)

PyUnicode_AsUTF8AndSize () LIFIZF LU TTH, 4 XML A,
N— a v 3.3 TEM.

N— g 3.7 TEH: IRDEDOHA char * TlE7 < const char * XK H F L7,

PyObject *PyUnicode_EncodeUTF8(const Py UNICODE *s, Py _ssize_t size, const char *er-

TOTS)
Return value: New reference. 52 6Nzt 4 XD Py UNICODE Ny 77 s % UTF-8 TZ>a—~F

LT, Python @ bytes 7> =2 +¥ L TRL X3, codec HBlst & RAEZE/- L Z1E NULL 2K L
9,

N—ar 3.3 TIHERE, N— a2 3.11 THIBRTFE: HTWARX A LD Py_UNICODE API D—#TF;
PyUnicode_AsUTF8String (), PyUnicode_AsUTF8AndSize (), PyUnicode_AsEncodedString () D
WERDZERAT 2 X5 TBTLTLRE N,

UTF-32 Codecs

LUTiE UTF-32 codec API T3

PyObject *PyUnicode_DecodeUTF32(const char *s, Py ssize t size, const char *errors, int *by-

teorder)
Return value: New reference. Part of the Stable ABI. UTF-32 TxZYa— FEN/zNy 7 7 XFH|

M5 size N4 bEFTa—FL, Unicode ¥ 7> =2 b LTRL XY, errors i& (NULL TZRWZ D)
TI—NYRIEEELE T, 77 4L MG Tstrict” T,

byteorder 73 NULL THRWHK, 7a—XIFI5 X 6NN, b A —Z—TT7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian
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*byteorder 25 0 T, ANT—XDERAID 4 N4 bAH byte order mark (BOM) 7 51F, 7a—XiX
DN A=K =iZYIh X, BOM 1Z#EHRD Unicode XFF|ICa ¥ — XN FEH A, *byteorder
M -1 7213 1 2513, 2T byte order mark ZHHIcav—3h %3,

Fa— FPET LEFR. ANT —ROBIICRERETDOANA b A —&—% Fbyteorder 12t » b L
ESa

byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRHIHEL F 3
codec DAV B FAE X 72 L X NULL 23R L ¥ 55

PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py ssize ¢ size, const char *er-

rors, int *byteorder, Py_ ssize_t * consumed)
Return wvalue:  New reference. Part of the Stable ABI. consumed %3 NULL D & %=,

PyUnicode_DecodeUTF32() Y R U &K 5T 2 T\ ¥ 3, consumed » NULL TRV E X,
PyUnicode_DecodeUTF32Stateful () 3 REBDOARTRL (4 THDODULAZRVWEEI DAL MR Y
D) UTF-32 NA Ml 5 — LTHRWERA, REDPZELEAA MlE7Ta—-FEhd, 7a—
F &7 A MDY consumed IZHEAZILE T,

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. %4 7 4 784 b4+ —&X—7T UTF-32 =~
a—7 4 ¥ 7 &Nz Python N4 b XFHIEIRL T, XFHNEHEIC BOM ~— 27 TlrE b ¥3, =
7 =Y F 71 "strict” T3, codec 23S ZHAES /L ZIE NULL 2K L £5,

PyObject *PyUnicode_EncodeUTF32(const Py UNICODE *s, Py ssize i size, const char *er-

rors, int byteorder)
Return value: New reference. s @ Unicode 7— &% UTF-32 iIc=>a— KL, ZDfE% Python @

bytes # 7Y =7 MWL TEL 5, HIEUTOANAL b A —X =Tt > TEHEPNET:

byteorder == -1: little endian
byteorder == native byte order (writes a BOM mark)

byteorder == 1: big endian

byteorder 25 0 ® & =, HJISCFFNIH 1C Unicode BOM ~v—2 (U+FEFF) T b 3, 20ld
ND 2 ODF— FTIE, JLHEHIC BOM ~— 23 hahgvA.

If Py_UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
codec 2MIFN % A X BT & =i NULL 2R L £3,

N—ar 3.3 TIHERE, N— a v 3.11 THIFRTFE: HTWARX A LD Py_UNICODE API O—#TF;
PyUnicode_AsUTF32String () %£721% PyUnicode_AsEncodedString() M T2 X5 XHITLT
7Z&E W,
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UTF-16 Codecs

T E UTF-16 codec ® API T3

PyObject *PyUnicode_DecodeUTF16 (const char *s, Py ssize t size, const char *errors, int *by-

teorder)
Return value: New reference. Part of the Stable ABI. UTF-16 TZ>a—FENkNNv 77 s 56

size XA M2 T a—RFLT, #R%Z Unicode A 737 b TIRLET, errors i& (NULL ThRW
B) 7RG ERERLET, 7 7 40 MElE "strict” T,

byteorder 7% NULL THRWHK, 7a—XFE5 X260/, b A=K —T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder 7' 0 T. ANTF =X DRI 2 N4 bDINAL A —K—<—2 (BOM) EoiE, 7a—
ZiZ BOM D7R§ A bA =KX=z X, 2D BOM 2R D Unicode XFINZaE—L 8
Ao *byteorder 2% -1 20 1 125 72HE. TRTO BOM EHANav—3hET (I TIE \ufeft
» \ufffe DEELLITHRBTL X D)o

T A= FDET Lk, ANT—RXROMIGIIRIZRERTDNA, M F—X —% sbyteorder 12t v FL
ESa

byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRH#HEL ¥ 3

codec DAV 2 FAE X B T- ¢ E1Z NULL 2R L £,

PyObject *PyUnicode_DecodeUTF16Stateful (const char *s, Py ssize ¢ size, const char *er-

rors, int *byteorder, Py_ ssize_t * consumed)
Return wvalue:  New reference. Part of the Stable ABIL. consumed 73 NULL O &,

PyUnicode_DecodeUTF16() & [l U & S W EE L £ J. consumed 7 NULL T 72 W&,
PyUnicode_DecodeUTF16Stateful () 3 REBD AR UTF-16 ~NA Ml (FHEDONA S
FEENY BT = bRT7) 27— AR LETA, ZNHDNA METa— RIS, 7a—F
TN MR consumed WTIRLE T,

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. %4 7 4 784 b4+ —&X—7T UTF-16 =~
a—7 4 ¥ 7 &Nz Python N4 P XFHIERIRL T, XFHNEHEIC BOM ~— 27 TlrE b ¥3, =
7 =Y F 71 "strict” T3 codec 32 HAESE/- & ZIE NULL 2R L £5,

PyObject *PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py ssize i size, const char *er-

rors, int byteorder)
Return value: New reference. s @ Unicode 7— &% UTF-16 iIc=>a—F L, ZD{E% Python ®

bytes # 7Y =7 MWL TEL X5, HIEUTOANAL b A —X -t > TEHEPNET:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
1:

byteorder == big endian
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byteorder 25 0 ® & &, HIISCFFNIHIC Unicode BOM ~v—2 (U+FEFF) T h 3, 20l
ND 2 ODF— FTIE, JLHEHIC BOM ~— 23 hahgv A,

If Py_UNICODE_WIDE is defined, a single Py_UNICODE value may get represented as a surrogate pair.
If it is not defined, each Py_UNICODE values is interpreted as a UCS-2 character.

codec DAL 2 RAE X/ 21X NULL 2R L %3,

N—Tar 3.3 TIHEEE N— ar 3.11 THIBRTE: HHWAX A LD Py UNICODE API D—§CF;
PyUnicode_AsUTF16String () %7z1% PyUnicode_AsEncodedString() 2T 2 X5 IZBITLT
{7Z& W0,

UTF-7 Codecs

LUF& UTF-7 codec ® API T3

PyObject *PyUnicode_DecodeUTF7 (const char *s, Py _ssize t size, const char *errors)
Return value: New reference. Part of the Stable ABIL. UTF-7 TZ> a— F X7z size N4 DX
¥4 s Z#7a—F LT Unicode # 7Y =2 b Z{ERL £9, codec 23S 2 FEE S ¥ 72 & X NULL
ZIRLET,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize t size, const char *errors,

Py _ssize__t *consumed)
Return wvalue:  New reference. Part of the Stable ABI. consumed 7»% NULL @ & %,

PyUnicode_DecodeUTF7() MU kX S ICEIEL £9, consumed »° NULL TRWVWY 2, KEDF
5E47% UTF-7 base-64 #n % =7 —r LERA., FEERRETDANL FMZTa—FEFic, 7a—
R U7 MR consumed IZFSAL £3,

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py ssize t size, int base64SetO,

int base64 WhiteSpace, const char *errors)
Return value: New reference. 52 B 7z 4 XD Py UNICODE Ny 7 7% UTF-7 TT>a—FL

T. Python @ bytes A 7Yz 2 b2 LTIRLE7F, codec IS 2 FEX /- FiX NULL %R L
£9,

base64SetO BB THRWVWE Z, "Set 07 XF (DGFE I DRI R BEH®RE F R WAFHR) &
base-64 T> 3 — R L %, base64 WhiteSpace 3E R ThHRW\WE ¥, ZZHXT% base-64 =>a—FL
¥ 3, Python ® "utf-7” codec Tl¥., ML dELRIZHREZINTVET,

N—Pay 3.3 TIHER, A— s> 311 THIRTE: HWAKXAAD Py UNICODE AP O—ifT
§; PyUnicode_AsEncodedString () 2T 2 X5 ITBITL TR E W,
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Unicode-Escape Codecs

LLTFiX "Unicode Escape” codec @ API TF:

*

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py ssize t size, const char *er-

rors)
Return value: New reference. Part of the Stable ABI. Unicode-Escape TL Y 2 — F X7k size /N

A FDLFFH| s 55 Unicode 7Y =27 bEAERLET, codec 3FIHZ2EH L=GEI1CIE NULL %
RLUET,

PyObject *PyUnicode_AsUnicodeEscapeString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Unicode-Escape % f#i\» Unicode # 7' = 7
Pex>a—FL, HER%Z bytes #7927 P LTGRLET, =7 —MHEIX "strict” T3, codec 53
Btk U 723581003 NULL 2R L %5,

PyObject *PyUnicode_EncodeUnicodeEscape(const Py UNICODE *s, Py _ssize t size)
Return value: New reference. Unicode-Escape Zffivy size THEE N7z K & % HD Py_UNICODE Al
Ny 7 7%T>a—FKRL, bytes 7Y =27 MZLUTRLE T, codec 23N ZIEH L7285E12IE NULL
ZIRLET,

N—= ar 3.3 TIFHERE, ~N—ar 311 THIRRTE: HiWA XA VD Py_UNICODE APT D—§EBT
9, PyUnicode_AsUnicodeEscapeString () ZfiHT 2 X5 WTBITL T X0,

Raw-Unicode-Escape Codecs

LITiX "Raw Unicode Escape” codec @ API T3

PyObject *PyUnicode_DecodeRawUnicodeEscape(const char *s, Py ssize ( size, const char *er-

TOTS)
Return value: New reference. Part of the Stable ABI. Raw-Unicode-Escape TL > a2 — FE N7k

size N4 FDXFH| s 725 Unicode & 7P =27 FEAEMKL £ 3, codec 342 IXH L 7285E121F
NULL Z:R L %73,

PyObject *PyUnicode_AsRawUnicodeEscapeString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Raw-Unicode-Escape % ffi\y Unicode % 7
Pzl bexra—FL, ERE bytes A7 27 b LGRLES, =7 =X strict” T,
codec DMFIFN 2R U 72561213 NULL 2R L £55

PyObject *PyUnicode_EncodeRawUnicodeEscape(const Py UNICODE *s, Py ssize t size)
Return value: New reference. Raw-Unicode-Escape % fi\vy size THE I E&E kKD
Py_UNICODE BNy 7 7% T > a—F L, bytess #7327 MZLTIEL %3, codec DS} %%
L7358 NULL 23R L %37

N—= a v 3.3 TR, N—Y 3 ¥ 311 THIFRTE: HWAXA LD Py_UNICODE API D—E8TT;
PyUnicode_AsRawUnicodeEscapeString () ¥£7:1% PyUnicode_AsEncodedString() AT % X
SIEBATL T E W,
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Latin-1 Codecs

MTFiX Latin-1 codec @ API T3 Latin-1 1%, Unicode FEDOEFID 256 EICHIG L., T2 a— FEHZIE
D 256 A EZELET,

PyObject *PyUnicode_DecodeLatinl (const char *s, Py ssize t size, const char *errors)
Return value: New reference. Part of the Stable ABI. Latin-1 TXZ> a2 — F X7z size N4 F DX
FH| s 25 Unicode 7Y =27 b RAERL £, codec 2MIF 2L L725E1CIE NULL 23R L E3,

PyObject *PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Latin-1 T Unicode # 7Y =2 2T > a—
R L. ##% Python bytes A 7Yz 7 b2 LTRLET, =7 —MHEIX "strict” T, codec 235}t
ZIEH L7258 NULL 2R L %5,

PyObject *PyUnicode_EncodelLatinl(const Py UNICODE *s, Py ssize t size, const char *er-

rOTS)
Return value: New reference. size THE S NT=R S ZHfD Py_UNICODE BN v 7 7 % Latin-1 TT

> a—F L, Python bytes & 7Y =2 ML TERELE 3, codec DIt EZEH L 725HE11E NULL %
BLUET,

N—= ar 3.3 TIFHERE, ~N—ar 311 THIRRTE: HiWA XA VD Py_UNICODE APT D—§EBT
9; PyUnicode_AsLatin1String () ¥7z1% PyUnicode_AsEncodedString () Z{HH T % & 512B1T
LTS,

ASCII Codecs

PUFIE ASCII codec @ APIT3, 7€y FD ASCIH 77— &7 %2ZMLET, 2offioa—FEz7—IZ
ZhE9,

PyObject *PyUnicode_DecodeASCII(const char *s, Py ssize t size, const char *errors)
Return value: New reference. Part of the Stable ABI. ASCII T > a— F&EN/z size N4 FDX
FH| s 28 Unicode A 7Y =2 M BAERL E T, codec 23N EEH L725EICIE NULL 23R L E T,

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. ASCII T Unicode # 7Yz b2z a—
#iR% Python bytes A 72 =27 b2 LTTGRLET, =7 —HIX "strict” TF o codec 35
%:ziu”j L7235 E12IE NULL 23R L £9,

PyObject *PyUnicode_EncodeASCII(const Py UNICODE *s, Py ssize t size, const char *er-

TOTS)
Return value: New reference. size THEIN/RS 2D Py_UNICODE BNy 7 7 % ASCII Tx
> a— KL, Python bytes # 7Y =2 MZLUTGRLEF, codec 23 %X H L7255 121& NULL %

RLET,
N—a v 3.3 TR, N—2 3 ¥ 311 THIRTE: S WA XA LD Py_UNICODE APT D—ERTT;
PyUnicode_AsASCIIString () ¥7zl% PyUnicode_AsEncodedString() T2 X5TBITL T
{TZE W,
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Character Map Codecs

2D codec &, %< DF4 7% codec 2T 2BRTHDN S &5 HTHIA codec TF (PR, encodings
X =TI Ao TV BIEHE codecs DIFEALIE. ZD codec 2o TWET), ZD codec lF. XFDT
Ya—FR7a— NIHIGRZENE T, RSO RDOA T =227 M __getitem__ O ¥y ¥ 7 A
VR=T7 2 —=REHR=PF L TORFIUIRD FRA; HFECT—F VARZITHELTVET,

LITE mapping codec @ API T3

PyObject *PyUnicode_DecodeCharmap(const char *data, Py ssize t size, PyObject *mapping,

const char *errors)
Return value: New reference. Part of the Stable ABL. 5% &417z mapping 7Y =7 b %{# - T,

size N4 FDODLZYa— REINELFHY s #5a2— F LT Unicode 73 =2 FZ1EKL £9, codec
MBI EFAEX 2L &1 NULL 23R L £,

If mapping is NULL, Latin-1 decoding will be applied. Else mapping must map bytes ordinals
(integers in the range from 0 to 255) to Unicode strings, integers (which are then interpreted as
Unicode ordinals) or None. Unmapped data bytes -- ones which cause a LookupError, as well
as ones which get mapped to None, OxFFFE or '\ufffe', are treated as undefined mappings and

cause an error.

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Return value: New reference. Part of the Stable ABI. Unicode * 7Y = 2 » % mapping \ZH8E X
NeAT7Vz 7 v 2foTnrya—FL, #R%Z bytes A 79227 Ve LGRLETS, =7 —A0UHIX
"strict” T3, codec MBS ZEH L7 HEITIE NULL 2R L £ 5,

The mapping object must map Unicode ordinal integers to bytes objects, integers in the range
from 0 to 255 or None. Unmapped character ordinals (ones which cause a LookupError) as well

as mapped to None are treated as "undefined mapping” and cause an error.

PyObject *PyUnicode_EncodeCharmap(const Py UNICODE *s, Py ssize t size, PyObject

*mapping, const char *errors)
Return value: New reference. Encode the Py_UNICODE buffer of the given size using the given

mapping object and return the result as a bytes object. Return NULL if an exception was raised
by the codec.

N— a 3.3 TIFER, N— 2 3.11 THIRRTE: HIWA XA VD Py_UNICODE API O—§FT
3; PyUnicode_AsCharmapString () ¥7zl% PyUnicode_AsEncodedString() Z{ER T2 X 51cf
TLTLZEW,

LIT® codec API 1% Unicode 7*5 Unicode NDXISfHF 21T 5 Rk b DT,

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
Return value: New reference. Part of the Stable ABL. XX FFNI X FRIEFR table 2@ L TEHL,
EHFER%E Unicode A 72227 P TIRL %9, codec 23N %EFIT L 725E121E NULL 2R L £

XfIGFRIE, Unicode F#% R 3 EE % Unicode FF#iz2 £ TR L7213 None (ZDXFZHIFRT %) 12
ST 2R D £2 A

MIGEDPIRIET 2 DERHBE XY v FiF __getitem__() A Y X—T7 = —AFITT; Mo T, HEL
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= AR TH S FLEEL 25, MO 21T o TWiRw (LookupError 225 X 5 7%)
XFFBICH LTI, ERIIfTHS. Z20fxFavr—LEx7,

errors 1% codecs TEHEMFONZ2DEFUEKERSE I, errors I NULL ICLTd LK, F7 4L+
o —NEOMERAEERLEI,

PyObject *PyUnicode_TranslateCharmap(const Py UNICODE *s, Py _ssize_t size, PyObject

*mapping, const char *errors)
Return value: New reference. Translate a Py UNICODE buffer of the given size by applying a

character mapping table to it and return the resulting Unicode object. Return NULL when an

exception was raised by the codec.

N— a3 r 3.3 TIHESE, N—Y a ¥ 3.11 THIRRTE: HWA XA LD Py _UNICODE API D—#TF;
PyUnicode_Translate(). F72i% IRA®D codec XN—ZD API ZHHAT 2 X 5ITBITLTLZE W,

Windows FH®D MBCS codec

PUF I MBCS codec @ API T3, ZD codec 3HAED ¥ Z A, Windows L2 THRIFTE, AHfo%ERIC
1% Win32 MBCS Z#ut# (Win32 MBCS converter) Zffio TWE 3, MBCS (£7:1& DBCS) &= > a—
FARDOHE (class) ZRTEHET, -0z a— K2R ITDITRBRVOTHEEL T LS W, FH
SNy a— R (target encoding) 13, codec ZENFEETWVWE Y Y O —FRETERINTW
ESEa

PyObject *PyUnicode_DecodeMBCS (const char *s, Py ssize t size, const char *errors)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS Tx
v a— REN7z size N4 POXFH| s 55 Unicode 7Y =27 bERAERL T, codec DA% EH
L7381 NULL 23R L ¥5,

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py ssize t size, const char *errors,

Py ssize_t *consumed)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. consumed

A3 NULL @ ¥ &=, PyUnicode_DecodeMBCS() LM CEIE%Z L3, consumed 3 NULL TR\ &,
PyUnicode_DecodeMBCSStateful () 3 FHNDRRICH 5 NVFNA P XFOHRPEN, M 2T a—
FE3. consumed \27 32— F L7NA MREEHL 3,

PyObject *PyUnicode_AsMBCSString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS T
Unicode A 7Y =2 be2xra—FL, #iR% Python X4 MllA T =7 P L TGRLES, =5 —
WU Tstrict” TE, codec 23BISN 2K U 735E1213 NULL 2B L 9,

PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. 8& X7z
I— RR=Y %\ Unicode 7Y =2 + %> a— KL, Python bytes #7227 b ERL 3,
codec D3It Z A L 7235E121E NULL 23R L £9, CP_ACP 22— FR—Y % i,y MBCS =¥ a—X
ZHR/LTLIZEW,

N—Ya ¥ 3.3 TENM.
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PyObject *PyUnicode_EncodeMBCS (const Py UNICODE *s, Py _ssize i size, const char *er-

TOTS)
Return value: New reference. size THREINI2E X %D Py_UNICODE TN v 7 7% MBCS T
> a—F L. Python bytes 7Y =2 MZLUTELE T, codec MIsb 2k L72HE1T1E NULL %
BLUET,

N—=a v 3.3 CTIEHRE, =Y a >y 4.0 THIBRTE: HWAX A )LD Py_UNICODE API O—ERTT;
PyUnicode_AsMBCSString (), PyUnicode_EncodeCodePage(), PyUnicode_AsEncodedString()
DWFTNDPZEAT 2 XS BITL TR,

XYy keZXOv b

AVy FHELU ROy B (slot function)

UF @ API & Unicode 4 7Y =7 b BXOXFHNZ ANTHD (FHATIE, EH5dXFHeRILLTVE
F). BEWISL T Unicode 7Y = 7 b hBEE IR THERER o TV E T,

IS DBEBIE ST, BINBFELZEEICIE NULL 7201k -1 2 RLE T,

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. Part of the Stable ABI. ZDDXFH|%#5E LT, H727% Unicode X
FHNRERLET,

PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py _ssize_t maxsplit)
Return value: New reference. Part of the Stable ABI. Unicode XFF|D VY A k %%7E| L T, Unicode
NFHN P BB VAP ERLET, sep 8 NULL OFE, RTOEANLF 2l ToE2TVWET, Z
NN DIGE. FBEINXTFE2MF > THEZITVWE T, KT mazsplit [HFETORENZITVET,
mazsplit VER SIXTERNCHIBZ LT ER A, FHIERDO Y XA PAICEHEIXFIZEAER A

PyObject *PyUnicode_Splitlines(PyObject *s, int keepend)
Return value: New reference. Part of the Stable ABI. Unicode XX F4% &fT3XFCTX YD . Unicode
XFN» BB ) A 2R LET, CRLF 33— H0dITX T AR LE T, keepend 75 0 DEGE. 7
HFERO Y X M NICBITLEE ED EH Ao

PyObject *PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. Part of the Stable ABI. 8% L7z separator TXFHN N 55> — 4
¥ A% (join) L. H#EREHR%Z Unicode XFHITERL 7,

Py ssize t PyUnicode_Tailmatch(PyObject *str, PyObject *substr, Py ssize t start,

Py ssize_t end, int direction)
Part of the Stable ABI. substr 2% str[start:end] DR (direction == -1 [FFEBH—H, direction

==1@3RE—H) Te~xvyF 25811 ZRL, 2LADOBEICE 0 ZRLET, =7 —0%4
L7=FRiE -1 2 RL £ 55

Py ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py _ssize_t start, Py _ssize_t end,

int direction) B
Part of the Stable ABI. str[start:end] HiZ substr PRINCHIRT 2B ERELET, DL &

FEE S NIMRETT M direction (direction == 1 1ZMEF AR, direction == -1 13F ST FIMER) TH
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RKLEY. RYERRINC< v FRRODP oGO A 7y 2 Z2TY; ROE -1 13~y FHRROD
BigrofeZ e 2R, -2 13T 7 —HRAE L THIMERARESINTNE I 2RLE T,

Py_ ssize_t PyUnicode_FindChar (PyObject *str, Py _UCS/ ch, Py_ssize_t start, Py_ssize_t

end, int direction)
Part of the Stable ABI since version 3.7. str[start:end] HFIZXTF ch BPRANCHIRT 2 51 %R

LET, ZDL ZIBEINMRESM direction (direction == 1 XINEAAIMREK, direction == -1 1%
W) TRRLET, RYERRINCY y FORROD o LBFRDOA 7y 7 2T BROE -1 13
ROFDBEROPORDP 0TI ERL, 2 ET T —PBHEL THNBERIFEINTVE I ERL
ESa

N—a v 3.3 TEm.
N— a ¥y 3.7 TEH: start and end are now adjusted to behave like str[start:end].

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py _ssize_t start, Py_ssize_t

end)
Part of the Stable ABI. str[start:end] IZ substr PEET 2 e HBHTAEHBEERELE T, =

5—b§§:§§5bft G;Ci -1 72 Lij—o

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py _ssize t

mazxcount)
Return value: New reference. Part of the Stable ABIL. str FIZHIRT 3 substr &K T mazcount

& replstr ICBEHLL . EEFERTH % Unicode A 72 =27 P RIRLE T, marcount == -1 1235 &,
XEFHNHFIZEHN B ETD substr ZEIL FT,

int PyUnicode_Compare ( PyObject *left, PyObject *right)
Part of the Stable ABL. DD XFH% I LT, E5IEIETIE L D/INXWIGE, A5 EH %
DHAE. ElBBETEBE D REVWEEITHL T, 2hzh -1,0,1 ZIRLE T,

ZOBBUK, KBL7zE 2T -1 BIRT DT, PyErr_Occurred() ZMUH LT, T5—%Fzv 7§
NETT,

int PyUnicode_CompareWithASCIIString(PyObject *uni, const char *string)
Part of the Stable ABI. Unicode * 7Y =27 b uni & string ZHB LT, AP AHTIE L D/NX
WA, EASIBDEMDGE. I ETIBE D REWGEIIH LT, Zheh -1,0,1 ZIBLF
$, ASCII =¥ a— RENLXLFHR T 2T O RS ROTTH, ASFINIE ASCIL LFHE
FNTWVEHEE ISO-8859-1 £ LTHRRL £,

OB RINZEE L EE A,

PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. Part of the Stable ABI. —-2® Unicode XFHNZHE LT, TD>H
D—DEELXT:

o NULL %, BISADIRAELE 2ITRLET,
o Py_True » L <% Py_False %, IEL K HIRTEFHITRL 5,

e Py_NotImplemented %. left ¥ right D X5 HIINT % PyUnicode_FromObject () MR L
7o ZIWRLE9, (3 in case the type combination is unknown)
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op AN SN BMHIX, Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE ® ¥ 11 T3,

PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. Part of the Stable ABIL ¥i7=BXXFH A 7P =7 % format B
args POERLTRLET; 2OXY v FiX format % args DL IR HDTT,

int PyUnicode_Contains (PyObject *container, PyObject *element)
Part of the Stable ABI. element 23 container MIZ® 2 AN, ZDOFERIIECTEFEZIFBZRL
S

element 13 HEZED Unicode XFIARHITERIINE LD VA, =5 —PELRHEEICIE -1 %
BRLET,

void PyUnicode_InternInPlace (PyObject **string)
Part of the Stable ABI. Intern the argument *string in place. The argument must be the address
of a pointer variable pointing to a Python Unicode string object. If there is an existing interned
string that is the same as *string, it sets *string to it (releasing the reference to the old string
object and creating a new strong reference to the interned string object), otherwise it leaves *string
alone and interns it (creating a new strong reference). (Clarification: even though there is a lot of
talk about references, think of this function as reference-neutral; you own the object after the call

if and only if you owned it before the call.)

PyObject *PyUnicode_InternFromString(const char *v)
Return wvalue:  New reference. Part of the Stable ABI. PyUnicode_FromString() &
PyUnicode_InternInPlace() ZHlAGHLEIZS DT, WEBEADH R XFANL T =7 b %
B, FHUHEEZFDOINEEAD Unicode XFHIA T2 27 MINT 28727 (" FiEHOH 27) &
HMzZRL £3,

8.3.4 7N ATT U I (tuple object)

type PyTupleObject
Z®D PyObject DY 7 XA 7 Python DX IAVA TS =7 P eRBLET,

PyTypeObject PyTuple_Type
Part of the Stable ABIL. ZT® PyTypeObject DA ¥ AR ¥ A% Python DX FNVEIZRBL £5;
Python L' A ¥IiZEBF 3 tuple ERLA T =2 M T,

int PyTuple_Check (PyObject *p)
PMERINT T 27 bR INDY TR TDAL VAR ATHEGERCELZRLET, O
FHEICEINLET,

int PyTuple_CheckExact (PyObject *p)
PIMRINI T2 NEBRINDY TRA TDAL VAR A TRWVESICHEERLES, ZDH
BIE TR L £5,

PyObject *PyTuple_New(Py_ssize t len)
Return value: New reference. Part of the Stable ABIL. 34 X len O 7= R INA T2 v %
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BRUET, KT 2L NULL ZRL %9,

PyObject *PyTuple_Pack(Py ssize tmn, ...)
Return value: New reference. Part of the Stable ABL. %4 X n Q7R R TN T 22 b %R
LET, KT 5L NULL ZiRLET, X FVOMEFERD n D Python 7Y =27 M %453 C 5]
B/ b £F, PyTuple_Pack(2, a, b) i& Py_BuildValue("(00)", a, b) &FHLTT,

Py ssize t PyTuple_Size(PyObject *p)
Part of the Stable ABL. X VA7 27 bADRA Y X258z b, ZOXTIVDH A X%RL
\ij—o

Py_ssize_t PyTuple_GET_SIZE(PyObject *p)
RTN p DY A XZRUEFTH, pidJE NULL TR TR T, XTAATV =2 FRfELTWRIT
NI D ERA; ZOBBIEZI—F 2 v 7 2ITVERA,

PyObject *PyTuple_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Part of the Stable ABIL. p DT X I VA 7¥ 27 FAD, L
B pos ICHBZATI2T7 bERLET, pos DATH 2 HMAEBL TWAEA. NULL 238 LT
IndexError ittty FL %7,

PyObject *PyTuple_GET_ITEM(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. PyTuple_GetItem() W TWE T, 5lHUICNT 25 —F < v
7 ERITVER A

PyObject *PyTuple_GetSlice (PyObject *p, Py ssize t low, Py ssize_t high)
Return value: New reference. Part of the Stable ABL. JY13 2 & p @ low 75 high ¥ TOM %
LIRTRTNVDAT A REIRL, KT 5L NULL 23R L £3, Python @3 p[low:high] ¥ HUT
T VAPOKIHEDNHDA Ty 7R R—- P ENRTVER A,

int PyTuple_SetItem(PyObject *p, Py ssize t pos, PyObject *0)
Part of the Stable ABIL. p DT X INA TP =7 bAD, i pos THBF T =7 bADODBR%E
ANFET, FHTIUL 0 BIRL EF, pos DHEPHAZEZ TWAEHEA, -1 2B L T IndexError fl5t%
Yy FLET,

AR ZOBBIE 0o NDOBE T RAWMD” T, oy BEEDA VT2 RIS TIADOERD
A2 TWBHE, ZOHERIINT2ZMENEL £7,

void PyTuple_SET_ITEM(PyObject *p, Py ssize t pos, PyObject *0)
PyTuple_SetTtem() WBTWE T, TI7—F = v 7 RI{TOT, Hileh X IVicfliz Ahs = MU
ICIEESTIFBRD FEA

AR: Zo~rnik o NOBHE T IRAWMD” £3, £z, PyTuple_SetItem() Li#E- T, EED
BERZIPECTCHEERZIONDIA T 27 bAOSREMRE LEEBA ; ZOBR. 27 dofi
B pos TBRENTVWAATI 27 PHRAEV Y -7 25 ZRILET,
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int _PyTuple_Resize (PyObject **p, Py _ssize_t newsize)

RINENH A XTIIMEZ E T, newsize 1ZX TNVOFRESITT, RINVEEFERERL T
Vbt EWSTEIKBO2TWS OT, ZOMBIRZIOA 7Y 27 MWL TRE—D2 LeSisk
WIFLAMTIE > TIER D E8 A, A a— FHOMOIED TTTIBRENTWBEHEIIE. Z
DRI E FEoTIRBED XFEA . ETNVEEIIEEY A XORBETHREL £3. HIILALEEIE0
ZRLET, 7747 Fa— N »p OEFIFRHELETERCICR2 EHIFLTIERD S8 A, *p
PEBEEZ ONGE, FV DT «p ITEXNE T, KT 5L -1 #IR L., *p & NULL IZ3%
L TC. MemoryError ¥ 713 SystemError ZiXH L £7,

8.3.5 Struct Sequence 77> ¥ k

struct sequence * 7Y = 7 M & namedtuple() A 7Y =7 b &Effik C A7 =22 T, DFED, ZOD
BRIZEWHEZEBEL T 78R T 3N TEBRL—F Y ATT, struct sequence 4T 21213, T IRE
D struct sequence B2 AR L7211 4UTTR D £ A,

PyTypeObject *PyStructSequence_NewType (PyStructSequence Desc *desc)
Return value: New reference. Part of the Stable ABL. #£iR® desc D F— X5 5 L\ struct
sequence BB L £ 3, BRXNBHEID A > 2K > 2 PyStructSequence_New() THERTE E T,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence B TH % type & desc &b LICF DG THHLL 3,

int PyStructSequence_InitType2(PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType L [RU T, M LAHEICIE 0 2, KKRLAEHEICE -1 ZEL
9,

N— 3 v 3.4 TEM.

type PyStructSequence_Desc
Part of the Stable ABI (including all members). 453 % struct sequence B X & 7 — X 2 LR¥F L

£9,

Z14—ILF C o =3

name const char * A3 % struct sequence B D&

doc const char * BT 2D docstring NDKRA VX, FIXEKT S
%E13 NULL

fields PyStructSequence_Fidl#i L WRID 7 4+ —)L R 248/ L 72 NULL #&0h E h7z

* HINDKRA > &

n_in_sequenceint Python TRl %2 7 4 =LV RDE (b LA T L

THAT 258)

type PyStructSequence_Field
Part of the Stable ABI (including all members). struct sequence ® 7 4 —L RIZDOW TR L £,
struct sequence ¥ X TN EETNMIZLTWVWE 72D, BTD T 1+ —)L FIiE PyObjectx & L THRfTIF X
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NEFE T, PyStructSequence_Desc @ fields BLFIDIR A FIT & o T struct sequence DD 7 4 —jb
FIZOWTEHEHR L TV 2000k E D 5,

7 CDOE | B
£ -
ILE
name | const | 74 —JLFDHHTL, dLAFDTEINALT7 4 =L FDY R FOKIEERTHEIR
char NULL, #AHIDRWVE FICT 25 A1X, PyStructSequence_UnnamedField % &%

* ELES
doc const | 7 4 —/LF® docstring, Al 2551 NULL
char

const char *const PyStructSequence_UnnamedField

74—V FEELEDNVEF T 272D DRR 2 E,
N—T g 39 TEH: BI char * OZEHINFE L=,

PyObject *PyStructSequence_New (PyTypeObject *type)
Return value: New reference. Part of the Stable ABI. type D4 ¥ ZA X ¥ A B4R L FF, type 1
PyStructSequence_NewType () 1 & o THANTER L TOWRITIUIRD £ A,

PyObject *PyStructSequence_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Part of the Stable ABI. p ®$§7 struct sequence N, fiii&
pos ICH2A 7 bVEIRLET, BAF v 7 Z2IT0ERA

PyObject *PyStructSequence_GET_ITEM(PyObject *p, Py _ssize_t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() EAEFED~7 0T,

void PyStructSequence_SetItem(PyObject *p, Py ssize_t pos, PyObject *0)
Part of the Stable ABI. struct sequence p @ pos DHLEICZH D 7 4 —IL RIZMH o ZREL E T,
PyTuple SET ITEM() DX 512, R LZ=TDA VARV R L TOAEHITRETT,

AR ZOBEIE o NOZRE T BARD” £7,

void PyStructSequence_SET_ITEM(PyObject *p, Py _ssize t *pos, PyObject *0)
PyStructSequence_SetItem() LFFED~ T v,

AR ZoBEE o NOZRE 7 BAWD” £7,
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8.3.6 UXrATZ Uk

type PyListObject
ZD PyObject DY 7 XA FF Python DYV R AT 27 P eRBLET,

PyTypeObject PyList_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ AR > A% Python DV X MUIERB L E3F, &
NUZ Python LA ¥IZBIF S list LRALCA TS =7 FTT,

int PyList_Check (PyObject *p)
pBVAIATI 27 b VR MRIOY TRA TDA VARV A THEZHEICHERLET, ZOMK
EHICEALET,

int PyList_CheckExact (PyObject *p)
pBVANET S 27 VEBVAMIDY TR TDA VAR ATHRVWEHEICHEZKELET, ZOHM
BIIEIWCHINIL 9,

PyObject *PyList_New(Py_ssize_( len)
Return value: New reference. Part of the Stable ABIL. A X3 len 7z’ VA AT =27 2R
L3, K52 NULL ZIRL £9,

AR len D0 XDKREVEE BRENZVRA ATV 27 POEFRITE NULL 25y PERTOVE
¥, DT, PyList_SetItem() TAMIIH TV =227 F%+ty b F 2 E Tl Python a— FicZoA
T2 VLD, PySequence_SetItem() D XS KGR API ZHHL TIWITER A,

Py_ssize_t PyList_Size (PyObject *list)
Part of the Stable ABI. VA A7V =27 b list DREZRLEST; VAMA 727 MBI
len(list) &AL T,

Py ssize t PyList_GET_SIZE(PyObject *list)
~7uffRTTE% PyList_Size() T, T7—Fzv 7% LEHA,

PyObject *PyList_GetItem(PyObject *list, Py ssize t index)
Return value: Borrowed reference. Part of the Stable ABI. list DS VA A7 =2 PAD, fif
B inder XWHZ2A TV =27 P 2BRLET, MEBRIIFATHIZLESDD., VA MRIEGPLDAL VT v
ZRFFR—- P ENTVERA, index DHEHPHAZEZ TWVWSHA, NULL 23X L T IndexError A5tz
vy FPLET,

PyObject *PyList_GET_ITEM(PyObject *list, Py ssize 1 1)
Return value: Borrowed reference. %27 RN TTE 7z PyList_GetItem() T, TI7—Fz vl %
LEH® A

int PyList_SetItem(PyObject *list, Py ssize t index, PyObject *item)
Part of the Stable ABL. VA A7V 27 PADAE index 1T, 737 b item ZALET,
I U7235E213 0 IR L ET, index DHEIFZBZ TWAHE. -1 IR LT IndexError & v b
LET,
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AR ZOBBUT item NOBIRE T BAWMD T 5, Tz, BHELEDA VT RITTTIAIOERN
Ao TWBIGE, ZOBERICHITI2BWBEMRELE T,

void PyList_SET_ITEM(PyObject *list, Py ssize_t i, PyObject *0)
PyList_SetTtem() ®<X 7 RICKZFEET, TI7—Fzv 7 %{T0ERA, ORI FiiY
APDELEERZ AN L DBRVEIIEREAND L ELXDAMENET,

AR Zo~wrulditem NOBRE T BAWD” £F, Fiz. PyList_SetItem() Li#Eo T, BH
DEZZPECTHBEEHEIONDI T TV 27 PAOBREME LEEA ; ZOME. list FOALE
i TBREINTWEAT I 27 "R XEV Y =I5 ERILET,

int PyList_Insert (PyObject *list, Py ssize t index, PyObject *item)
Part of the Stable ABL. B3 item %2V A b list DA ¥ F v 7 & index DRICHAL T, B3T3
L OoORRLET, KT 2L -1 BiRL, fiStELy P LET, list.insert(index, item) IZHHM
L7 H&RET 3,

int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL. A7 =7 & item % list OREBIEMLUE S, 5282 0 2RLET; &
Bsse -1 ZRL. flstety PLET, list.append(item) WML 72HEEET

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. Part of the Stable ABIL. list WD, low 7% high $TD 7P =7
F25RZVANERLET, KT 2L NULL ZIBL., #filstE+Ey P LE T, list[low:high] 1258
BILUIARBET T, 72720, VRAIDOREDPSLDA VT v 7 RGP R—- IR TVWERA,

int PyList_SetSlice(PyObject *list, Py_ssize t low, Py _ssize_t high, PyObject *itemlist)
Part of the Stable ABIL. low 25 high £ T® list DX Z 4 X%, itemlist DNEIZL £3,
list[low:high] = itemlist & FHBIOMEARETT . itemlist 1& NULL TH k<. 2V X FORA (EE
AT A4 ZADHIR) IZRDET, RBLEEEIX 0 2, KMLEGEIE -1 2 RLET, &2l VY
APDOREPSHDA VT v 7 RFHR—-FERTVERA,

int PyList_Sort (PyObject *list)
Part of the Stable ABIL. list DNE%® A4 7L —ATY— b LET, BALEEEIKIZ 0 2, KBL
TG EE -1 IRLEF, list.sort() ER LTI,

int PyList_Reverse (PyObject *list)
Part of the Stable ABIL list DBEZRE% A4 ¥ L —XATRILE T, BINLGEITIE 0 2. KMLE
B -1 2 RLET, list.reverse() 2R LTI,

PyObject *PyList_AsTuple (PyObject *list)
Return value: New reference. Part of the Stable ABIL. list DNEB Ao =¥l 2 T 7P =2
M 2R L %95 tuple(list) AU TT,
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8.4 Container 77TV k

8.4.1 #EA T2 ¥ b (dictionary object)
type PyDictObject
Z D PyObject DY 7R A & Python OFFEA 7T =27 b ERHALE T,

PyTypeObject PyDict_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ AR > A% Python OFERREL T, 24
7Y =7 M, Python LA ¥YIZBIF 3 dict L[AILA TP =2 FTT,

int PyDict_Check (PyObject *p)

p DHEA T =27 v OHEUDOY TEZA TDA VARV RATHAHAGECERRLET, ZOBEBILFE
(527 O3

int PyDict_CheckExact (PyObject *p)
p BEHEF T 27 VEDPHERDOY TR TDAL VARV ATRWGEICERZRLEST, 2O
WL £ T

PyObject *PyDict_New()
Return value: New reference. Part of the Stable ABIL. ZZO#i7-728 %2R L £3, KW3T % & NULL
ZIRLET,

PyObject *PyDictProxy_New(PyObject *mapping)
Return value: New reference. Part of the Stable ABL. 3~ v 7HIA 7 2 7 M LT, FiAh
LHEMAICHIR X172 types.MappingProxyType 4 7Y =7 b Z2IRL 3, @, ZOBEBIIEIN TR
W27 7 2 (non-dynamic class type) @2 7 AFHEPEZEINBRNWK ST 2 —Z21FKT 272 DI12ff
bhLET,

void PyDict_Clear (PyObject *p)
Part of the Stable ABL BIEFHZEICA > TWEETOF —HORT ZRELTEICLET,

int PyDict_Contains (PyObject *p, P?/Objp(‘/ *Ley)
Part of the Stable ABL. & p I key b)]\OTL\%)ZP#UELi?O p DEED key IT—HLHAIZ
1 ZiRL, 2R DEEIIE 0 %:;Bl,ia‘o I —D%HE -1 ZIRLET, 2O Python O
key in p &FHliTT,

PyObject *PyDict_Copy (PyObject *p)
Return value: New reference. Part of the Stable ABIL. p ¥R U ¥ — CfHDRT DA o T=¥ii- I fEE
ZIRLET,

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABIL. &3 p 12, key ¥ — 2 U TfH val ZFAL E T, key 1Ty > 27HE
(hashable) TRIFIUIZ D FV A, Ny ¥ 2 RA[RETR VWS, TypeError AN L3, WYL 725
BIF 0 2, KRLZHEIKE -1 ZIRLET., ZOBEUI val NOZHEBAID £H A

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
Part of the Stable ABI. & p 12, key % — & U TH val ZH AL FF, key ¥ const char* %!
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TRINUIZD EV A, F—F 7Y 22 NI PyUnicode_FromString(key) THEMRINET, WL
HAEITE 0 2. RBLAEBEICE -1 ZIRLET, ZOBEIE val NOZREZRAWMD FH A,

int PyDict_DelItem(PyObject *p, PyObject *key)
Part of the Stable ABI. Remove the entry in dictionary p with key key. key must be hashable; if it
isn’t, TypeError is raised. If key is not in the dictionary, KeyError is raised. Return 0 on success

or -1 on failure.

int PyDict_DelIltemString(PyObject *p, const char *key)
Part of the Stable ABL. §#& p 25 XFH key ¥ —r T2V MYV ERELE T, key DEEEFITHR
JAUR, KeyError ZEH L E3, BIILAHEICIE 0 2. KRLAHEICE -1 ZIBRLE T,

PyObject *PyDict_GetItem(PyObject *p, PyObject *key)
Return value: Borrowed reference. Part of the Stable ABL. ##& p WT key 2% —2 35417 =
ZEEIRLET, F— key PFELRWVIEAEICIE NULL ZRLE T2, flAEzEy b LEHA,

__hash__ () XYV v R __eq__ O XV vy FOMEFHLHITEZ 2H15MIIH SN2 Z 2 ICEFEELT
RV, =7 —%HEXEBITE, Kb DI PyDict_GetTtemWithError() Z{#H-TLEE W,

N— a ¥ 3.10 TZHE: Calling this API without GIL held had been allowed for historical reason.

It is no longer allowed.

PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. Part of the Stable ABI. PyDict_GetItem() DZRETHIN %R
LERA. BIADIELGEE. HifeLy b LIEETNULL Z3RLET, F—2BEELEL -5
& stz y b EFICNULL ZIRL £,

PyObject *PyDict_GetItemString(PyObject *p, const char *key)
Return value: Borrowed reference. Part of the Stable ABI. PyDict_GetItem() &[R U T3 D, key
¥ PyObject* Tld72 < const charx TIHEL F7,

_hash (O XYV v FR __eq O XYy FOMGHLHR, —RHNEXFINA T =2 b DfE
A Z 2 FMFMHEI XN 2 L ICHERL T, =7 —%2#HEZEZICE. Rbbic
PyDict_GetItemWithError() %o TL/ZE W,

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobs)
Return value: Borrowed reference. Zid Python L X)L ®D dict.setdefault() &R LT3, ®
LdiuE, & p 225 key WHMIET 2MHZIEL £, F—2FFITRITIUI. B defaultobj ZHAL
defaultobj iR L %3, ZOREUE. key Dy ¥ 2 HEZRR A Z 212 4 WZFHT S 2 DTIlEiR <.
—EE7T Lol L 8 A

N—a v 3.4 Tl

PyObject *PyDict_Items (PyObject *p)
Return value: New reference. Part of the Stable ABIL. FEENDETOBEENIA o7z PyListObject
ZIRLET,

PyObject *PyDict_Keys (PyObject *p)
Return value: New reference. Part of the Stable ABL. F#ENDE2TD ¥ — A o7z PyListObject
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ZRLET,

PyObject *PyDict_Values (PyObject *p)
Return value: New reference. Part of the Stable ABIL. §& p NORTOIEMN A o7z PyListObject
ZIRL £,

Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL. FfENOEZDOHZIREL £3, FHFFICHLT len(p) ZEITT2DLRT
T,

int PyDict_Next (PyObject *p, Py _ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

Part of the Stable ABI. #& p NOETOX —/fEDR 72D 7 5 RIENHEZITWE T, ppos BSIR
LTW3 Py ssize_t Bld, Z OB TRIENEZ AT 28812, ONCEBEFCH T LD BENIC 0
KL L TB2RINER D $E A, ZOBBIIHENOER7EZMD LIP3 Z8IcHEERL, 2T
DRT7EWMD LT e B0 h b e e B LET, 87 X —&— pkey BEU pvalue 121, ZHLZh
FEEDK A DX — L APHED 57z PyObject BEERTRA VX, F1E NULL AL T, Z
DEIED IR N2 ZRIE TN TEHZRICR D $3, RKIBUHAPIC ppos ZZEELTIERD FH A,
ZOMEIENE R EEEREROL 72y P ERILLTE D, BERIEAR—ZARDT, £ 7€y bOfE
W—EEDR WD T,

Bl Z 1

PyObject *key, *value;

Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {

/* do something interesting with the values... */

RIGBAEFA RS p 22ZBE L TIE7RD A, BEZRELHET 2B, F—1OMS 2H2EE L
THRLRICAED T LD, F—DREZLEE LRV EDHHET S, UTIhlZRL £

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next(self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong(i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;
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int PyDict_Merge (PyObject *a, PyObject *b, int override)
Part of the Stable ABL. = v 7HIA 7Y 227+ b DRTOERIIOL > T, KIENIZF—/EDORT %
HE o WBMLUET, b IEFED. PyMapping Keys () ¥£721% PyObject_GetItem() ZHHR—+T
BEOEPDATI 27 MTTEET, override BEROIE, a DF—r—HT 25X b 12D BRI,
PHEORTZBEMZE T, ZhDNOHER b OF—IT—HFT 2 X =5 a IRV E ZOARBMELT
WET, BIILEHEEICIE 0 ZIRL., kR I N5GE1CE -1 2 BLE T,

int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABI. C T&¥IX PyDict_Merge(a, b, 1) ¥R U T, %7 Python O a.
update(b) EITWETH, PyDict_Update() 135 5803 "keys” BMEZFi /R WHEITF — /(A
R7ZDY—=r Y AERETHIEHD THEA, HHLHEEIE 0 ZE L, fs»EE S N75E
i -1 ZRLET,

int PyDict_MergeFromSeq2(PyObject *a, PyObject *seq2, int override)
Part of the Stable ABI. seq2 NOF — /X7 Z2ffioT, #F o« ONEZEHLDME LD LE
T seq2 3. F—/HDORT L ALELZIRE 2 OREAREA 72 = 7 T (iterable object) 24T %
RAEATREA 7Y = 7 P TIRIINIR D F¥ A, BEHT 2 X —DFET 2HE. override DVEIZ HIXFRIC
HIRL7zF—2fv, 25 TRWEERBICHR L —2fvEd, LG EICE 0 ZIRL., f
AR S NIGEITE -1 ZIRL £9, (RDEMINI) FliZe Python 2a—FZ2&HES &, UTD LS
W2 hE3:

def PyDict_MergeFromSeq2(a, seq2, override):
for key, value in seq2:
if override or key not in a:
alkey] = value

8.4.2 Set #7>xVU b+

D+t rayTld set & frozenset DK API DWW TFH LA ABRE T, UBTHIHL TV
ROEREX, MIRA 7Y =27 b v ha (PyObject_CallMethod(), PyObject_RichCompareBool (),
PyObject_Hash (), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print(), PyObject_GetIter()
Ay PHMARKME I e b a (PyNumber_And(), PyNumber Subtract(), PyNumber_0r(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr(),
PyNumber_InPlaceXor() &%) 2ffio THRHTE 3,

type PySetObject
Z D PyObject ZMFA LB, set & frozenset M DNERT — X 2 RIET2DICHVWOLNE T,
PyDictObject L[AU &k 512, /NEWVES (set) I L TUE (X T VD L) EEY A XTHD, Z5
TRVESIIH LTI (VA PERU XS RQ) AIZROXEY 70y 7 2HVWE S, ZoMEKROED
74— b REAZNTVDEEEZDZNETII RS, BEESNLAENEHD T, IRXTOT7 7+
23, HEROTOEZEERET2D0TRLRL, FFaXy bEhik API ZHWTTINE T,

PyTypeObject PySet_Type
Part of the Stable ABI. Z® PyTypeObject D4 ¥ A& > R, Python ® set BxRLET,

PyTypeObject PyFrozenSet_Type
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Part of the Stable ABI. Z® PyTypeObject D4 ¥ A X ¥ X%, Python @ frozenset H%Z & L
S

DEDEIF = v 7<= 7 BIZFTRTOD Python 7Y =27 MIHT 2RV XITRHLUTENEL £5, FRkc, =
VANT I RIETRNTDA 7L — FAJEEAR Python A 7Y =7 MR LU TEIEL £3,

int PySet_Check ( PyObject *p)
p D set DEDYTRATDATI 27 b THB L X true ZIRLE T, ZOBKITFITHIILET,

int PyFrozenSet_Check (PyObject *p)
p WS frozenset DE DYV T RA TDA TP 27 b THBHE ZZ true BIRL F T, Z DBEIBUIF T
MLUES,

int PyAnySet_Check (PyObject *p)
p 23 set B frozenset . HEIWVWIEZDV T XA TDATI =27 P THIUR, true ZIRLET, ZD
BRI E I L £ 9,

int PySet_CheckExact (PyObject *p)
pBset AT 2T WEBFTRA TDA VAR Y ATRWESIZERIRLES, ZOBEBIIHEITK
MLUES,

N— g > 3.10 TIEM.

int PyAnySet_CheckExact (PyObject *p)
p W3 set » frozenset DEBLLLDA TV 7 b THB L X true ZIRLET, 7214 T7DA T
4 }\Ciaﬁi“@‘/uo u@%ﬁ@i%kﬁ}?y]bij‘o

int PyFrozenSet_CheckExact (PyObject *p)
p 2 frozenset A 7V =V NEMY T RA TDA VARV ATHRWEHICERRLET, ZOBEEIX
527 R OY- 3 a8

PyObject *PySet_New (PyObject *iterable)
Return value: New reference. Part of the Stable ABI. iterable 23R4 72 =7 b2 &LH LW
set IRL %79, iterable 75 NULL D ¥ Zi%, ZED set IRLE T, I L6 LW set &, KL
725 NULL %R U %3, dterable 234 7 L — MATRE TR WAL, TypeError ZXMH L ES, Zoa Yy
AL Z77RTset A —F 2L FICBMAET (c=set(s))

PyObject *PyFrozenSet_New (PyObject *iterable)
Return value: New reference. Part of the Stable ABI. dterable 23R4 7Y =227 2 &LH LW
frozenset %R L £3, iterable 73 NULL D & %%, ZZD frozenset ZIRL £3, HIRFICIEFT LW
set &, KEUFICIE NULL 23R L £3, iterable 34 7 L — FAJRBE TR WAL, TypeError ZikH L
9,

DIBDOREe~ 27 1id, set ¥ frozenset £ ZDY T RA TDA VARV AWK L THHETEE S,

Py _ssize_t PySet_Size (PyObject *anyset)
Part of the Stable ABI. set % frozenset DA 7Y =27 FDORX %R L ¥ 3, len(anyset)
LU TT, anyset A’ set . frozenset BIXUZ DV T XA T DA T =7 FTROVIEGEIR
PyExc_SystemError %X L ¥ 73,
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Py_ssize_t PySet_GET_SIZE(PyObject *anyset)
I7—F x v BTV, PySet_Size() D~ v,

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABL. ROod o728 1 %, RO oRho75 0%, 7 —2DRELLEEE -1
#IRL¥F, Python @ __contains__() XY v R&E-T, ZOBEIIIENY > 2 set Z—F7%
frozenset \CHEITEH L EV A, key D3Ny ¥ 2 AJRE TRV A, TypeError A L £ 3, anyset
3 set, frozenset RUZ DY T XA TDF 7Y =7 b THWEEIL PyExc_SystemError %% L
ESa

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABIL. set D4 Y A XY AT key B U £ 3, frozenset XL THEMEL EF
(PyTuple_SetItem() DX DI, DI — FIZHZ 2HIDH L\ frozenset DIEZ D 2 7= DT
FEF), BIHILED 0%, KRWLS -1 ZIBLE T, key 3y & 2 A[RETRWEAEX. TypeError
EEHLE T, set ZREL T E2RBDP2VIEEIX, MemoryError %A L £ T, set B set »Z DY
TRATDA VAR Y ZATHRWEEIX, SystemError ZiXH L £7,

DD BRI, set ©ZDV TR A It L THHRIBE TS, frozenset ¥ Z DV 7 X4 FIZIFIHTE &
A,

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABIL. key BWAO» o T, HZHIRLZZS 1 ZIRLET, Robokhroks (]
HEFIW) 0 ZRLET, T7—DRELLGAIE -1 ZIRULET, key DL TH KeyError Z A
LERAo key 3y ¥ 2 A[RETHRWE AL TypeError ZiEH L £ 3, Python @ discard() XV v
Fe#E->T, ZOBBUIIENY > 2 set Z—HV7 frozenset ICEIL ¥ Ao set DS set DEDY T
RATDA YRRV ATRWE 2L, PyExc_SystemError XL 73,

PyObject *PySet_Pop (PyObject *set)
Return value: New reference. Part of the Stable ABI. set DFHDELZD XN T 28 L WSIR
ZIBEL. ZDOA T 27 M & set HHIBRL E3, KML7Z5H NULL 2R L 9, set DZEDHEITIE
KeyError X L £F, set 73 set EZDH T XA TDA Y ARV ATHRWEEIX, SystemError
ZREHLET,

int PySet_Clear (PyObject *set)
Part of the Stable ABI. set #Z2IZ L 3,

8.5 Function 77> ¥ ~

8.5.1 Function #7727 ~

Function * 7Y = 7 FEHOBEEBIIH T2 T,

type PyFunctionObject
BEucfEbh s C DORiE,

PyTypeObject PyFunction_Type
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PyTypeObject D A4 > A& ¥ AT, Python OB EZERL £3, ZHid Python v 7 A1
types.FunctionType & L TAENTWE T,

int PyFunction_Check(PyObject *0)
o BBIA 7Y =7+ (PyFunction_Type BTH ) HJAICEHZIRL KT, /85 X — &I NULL IZT
FEEA, ZOBBIEEICEIIL X,

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. 3— KA 7T =7 b code WEEMIF SN ULVEABKA 7 =7 v &
BLUET, globals \ZZDEBHN»S T 7 ATES 70— NLVEROBEETRIINI R $H A,

BB FFa Xy bPXFHNCHLENIa—FA 72027 b2 oBEBEINET, _ module_ X globals
PORBEINET, SIBMOT 7 AV MERT /T —> a3y, 7B —Y v id NULL IKRESINE T,
_ qualname__ BB FEICEICERESINE T,

PyObject *PyFunction_NewWithQualName ( PyObject *code, PyObject *globals, PyObject *qual-

name)
Return value: New reference. PyFunction_New() WM TWEITH, BHEA T =27 b

__qualname__ JEMHICEZ Ly P TEFF, qualname 131 =2—FA7I =7 2 NULL THKL
TR b £ A, NULL 72 - 72354, __qualname__ BMICIE __name__ BHECFEULMENEy F&h
S

N—Ya ¥ 3.3 TEM.

PyObject *PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. BA 7Y =7+ op ICBEMIIONIza— AT = F bR
L&D,

PyObject *PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. A 72 = 7 + op WCE#EAT I 417z globals fFE %R L 3

PyObject *PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. Return a borrowed reference to the _ module___ attribute of

the function object op. It can be NULL.

ZAUTFE BT EY 2 = VZDLTFHNINBA > TOETH, Python a— Koo r 7 =7 bty
rENBZbHHFET,

PyObject *PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. B¥A 72 227 & op DFIEDFT 7 + V MEERL T, 518D
27 )V NULL 1272 D 35,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
AT =T b op DEIBOT 7 40 MEERELF T, defaults 1 Py_None »&X 7L TRRIFIUX
WTEE A

KEL U 7-HFlX, SystemError #FAEXH, -1 ZIRL FT,

PyObject *PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. BfA 72 =7 b op KEREIN/27 0 —I ¥ %R L 7§, NULL
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el A 727 VDRIV TT,

int PyFunction_SetClosure (PyObject *op, PyObject * closure)
BEA 727 b opl22Z7 8= v ZRELE T, closure &, Py_None H L lX cel 7V =2 FOD
XN TIRFNIRD FH A,

KU 7-REX, SystemError ZHAX ¥, -1 ZIRL 3,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. BIA 7P 227 v op D7 /) T —> a v ERLE T, BDHIXE
[ERTREZ & A NULL 1278 D £3

int PyFunction_SetAnnotations(PyObject *op, PyObject * annotations)
AT b op D7 /)T —>avERELET, annotations 13EEEF D, Py_None THRIFIUIA
DERA.

KL 7-FF&, SystemError ZFHAEXH, -1 ZIRLE I,

852 A1YRXAYARXY W KA T U b (Instance Method Objects)

A YRR YARXY v REld PyCFunction D7D F v X—TH Y, PyCFunction 227 7 AF 7T =7 MIZ
NAYRFTE2DOHLVRDHFTY, THUILIETD PyMethod_New(func, NULL, class) DML %
EEHZFET,

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ AR ¥ A% Python DA Y ARV ARXY v FOREREL T, Z4Ud Python
DT T LI RHENEE Ao

int PyInstanceMethod_Check ( PyObject *0)
0 WA VARYAXY v RA TP 27 b (PyInstanceMethod_Type B TH 3) JBHIWCEZRLE T,
NIRXR—RF NULL ICTEERA, ZORRBEEICHRINL £7,

PyObject *PyInstanceMethod_New (PyObject *func)
Return value: New reference. {EEOMUOH LATRELX 7Y = 7 b func Bffio 7ol 4 Y ARV AR
Vo RFTI27 b EIBLET, func 34 VARV AXY v RBMUH I ZECH XN 2R
ﬁ/&j—o

PyObject *PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. £ ¥ AR YA XY v K im ICBEHEMF SN BEHA 727 M &
BLUET,

PyObject *PyInstanceMethod_GET_FUNCTION(PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() DY BAIRT, TI—F =z v
7 EITVERA,
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8.5.3 XYy RrATTxo

XYy FIZBEA 7Yz 7 MZHEBXRTVWET, XYy FEBICHL22—F—EBED Y 7 ACHBEATW
ZDTT, FHENTORVAY Y F (25247 V7 VCHEEIERAY y F) BHAT 20 TE %
A,

PyTypeObject PyMethod_Type
Z @D PyTypeObject DA ¥ AR ¥ AF Python XY v FRIZRBALE T, 204 T7I =7 M,
types.MethodType ¥ LC Python 702 J LMIAHENTVET,

int PyMethod_Check (PyObject *0)
0 MRXY vy FEATT =7 b (PyMethod_Type B TH 23) JBHEIWCEEZIRLE T, 287 X — XX NULL IZT
XFEVA, ZOBBITEITHKIIL 5,

PyObject *PyMethod_New (PyObject * func, PyObject *self)
Return value: New reference. {EEDOMESH LATREA 7P 2 27 b func £ XY v RHRREINZNE A
VARV self BESTHIIAY v RATI 27 v ERLUET, B func id. XV v FOMEORH X
NTRFITHESHEINE A TP 27 P TF, self 1 NULL ICTEFH A,

PyObject *PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v K meth WZBEEMIT SN TWBIHEBA T =7 MEIRL
S

PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() DX Z BT, TI7—F v ZEI{TVE
A,

PyObject *PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. XY v ¥ meth IZBETIT SNz f Y AX Y ARIRLET,

PyObject *PyMethod_GET_SELF ( PyObject *meth)
Return value: Borrowed reference. PyMethod_Self() DY 7 VIRT, =7 —F = v 7 BTV ER A,

8.5.4 LILATZ U b+ (cell object)

Vel (cell)” ATV 2y ME ERORaA—THhEBREN LR RFEET 2 cEbiE . L
BEBIOWTIER SN, F420MEEZLELET;, COEESHBIZIBEAR Y 7 7L —AIBIT 20— LA
Bid, 2022y 771 —LDIMUITHRICIEZ S L TV 22T 2S5AAD £ 5, L TREIN
A7 78 RFT 28, w4 TP 27 FEEDORDD ICELADEBFEOLONEST, ZORLA TV b2
o 72 [BHESHR (dereference) &, 4 ¥ X7V Rk > TERINIzNA ba— FHNTHR—- IR TWEH
ERHDET, kA ATV P77 AL, BEICHESRIGEZ D $¥A, LA ORHT
B v F T 2 MRS WNE T T,

type PyCellObject
AATY 27 MDD C HERTT,

PyTypeObject PyCell_Type
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CAA T2 MITHIGT B A T 27 N T,

int PyCell_Check(ob)
0b NI T 27 PDFAEICEZIRLET; ob 13 NULL THoTIFRD FHA. ZOBEIIHEITK
I,

PyObject *PyCell_New (PyObject *ob)
Return value: New reference. fH ob D Ao J#iicht A 707 b RAER L TGRLET, 518%
NULL iZLTHDPFEVEEA,

PyObject *PyCell_Get (PyObject *cell)
Return value: New reference. cell DNBEZIBEL ET,

PyObject *PyCell_GET (PyObject *cell)
Return value: Borrowed reference. cell DNEZIR L E T, cell H3IE NULL 220t A 7P =7 b
THEI3DEIDEF v 7 LERA

int PyCell_Set (PyObject *cell, PyObject *value)
AT 2T cell DNEZ value THRELE T, ZOBBIIBREDOLLDOETONRIINT 25
TZ MM L £, value & NULL THHFEWVEHA, cell 13JE NULL TRIFIUIRD XA, cell Hit
NATI 27 P TRWES, -1 ZIBLES, BI55L 0 ZIBRLET,

void PyCell_SET(PyObject *cell, PyObject *value)
AT 2T cell DIEZ value ITHRELE T, ZRAV Y MIHT2EHIIRL, KREDLDHD
F v 73 MBITVERA, cell 13 NULL TRUIFIUIZR ST, hobrAd 7Y =2 M TRIFIUIZD
E¥E A

8.5.6 A—FATDxU

a—-FA 7Yz (Code objects) & CPython EEDKL ~VRFMERNTY, &4 7Y =7 MIBIEIC
FEENTORWETAIRET — FOREZRB L TVE T,

type PyCodeObject
A-FATO 27 M ERBT DA INS C SR, ZOBD7 4 =L RIFfIFTHEEIN
?%I: i bé—o

PyTypeObject PyCode_Type
Z AU Python @ code B%RIIT 5 PyTypelObject DA Y ARV A TT,

int PyCode_Check (PyObject *co)
co H’ code ¥ 7V 27 FOFEWCERZIRELET, ZOBBUIEICHENILET,

int PyCode_GetNumFree (PyCodeObject *co)
co MO EHMZEE (free variables) O EIR L 3,

PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyObject *filename,

P?’/nhjpﬁf *name_int Jf:l"r‘m‘]a"nP'nn7 ny)hjpﬁf *lnotab)
8.5. Function 772z + 197
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Return value: New reference. Fil\Wa—RA T 27 b2 RLET, 7L —oZ2EKT 2720I12X
—Da— ATV "R EREEZ. Kb DIZ PyCode_NewEmpty () ERALTL7ZE W0, N A
ba— FISHBICEEINS 720, PyCode_New() ZEHMUI LT L, Python OFFMIN— a VT
FLTLES DD ET,

PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonl-
yargcount, int nlocals, int stacksize, int flags, Py-
Object *code, PyObject * consts, PyObject *names,
PyObject *varnames, PyObject * freevars, PyObject
*cellvars, PyObject * filename, PyObject ¥*name, int

firstlineno, PyObject *Inotab)
Return value: New reference. PyCode_New() IZITWE T2, MEHMAFIBMD DD "posonl-

yargcount” 25EMENTVWE T,
N— a ¥ 3.8 TEM.

PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. 1L WZEDA— R4 7T =7 b o, BEINLT 7 4 14, BB, H
WITERESCTERLE T, BEN/a—FAF 7927 MIZHLTD exec() R eval() FFHFINLTWE
A,

int PyCode_Addr2Line ( PyCodeObject *co, int byte_offset)
Return the line number of the instruction that occurs on or before byte_offset and ends after

it. If you just need the line number of a frame, use PyFrame_GetLineNumber () instead.

For efficiently iterating over the line numbers in a code object, use the API described in PEP 626.

8.6 TOMDATT I b

8.6.1 J7AIATIxo

6D APL L, Python 2 OMARAD 7 7 ANATP =227 +dD C APl 2RIEBLI 2L —bT57200
bOTT, Zhdid, HEC I 77V THR—-PINTWVE Ny 7 7% [/O (FILEx) 1T /=D I2flib
NEF, Python 3 TlE, 77 AR MY =23 FH LWV io EY 2 —AZHHIHA, 2212 0S DL~V
BNy 7 7f4E I/O D LWL O DBRERINTVET, FTTHRAIN TV, ZhsoHLwv
API Offf]72 C v =T HH, A VX FVXTONFNRTZ —BHANIOTVWET; ¥— R—=F 4 —
Da—FiRHDIT io ® API 25 Z e AR I E T,

PyObject *PyFile_FromFd(int fd, const char *name, const char *mode, int buffering, const char

*encoding, const char *errors, const char *newline, int closefd)
Return value: New reference. Part of the Stable ABI. BRI TWB 7 74V fd DT 7 4V

TARZY T RS Python D7 7 AVF 7Y =27 bRERLET, 518 name . encoding . errors
. newline 121k, 77 #/V FDfie LT NULL M X £3, buffering I2i& -1 ZHEELTT 7 4L+ D
EEES DB TEET, name IFEHESINZ2DTITD, BALHEMEDOT-DITEKINATVET, KT
¥ NULL 2R LEF, &b EFENRFIEDOMIIL, io.open) BAD KF a2 XY FESBL TR
S\,
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EE: Python R MU —LAHBDONy 77 VY TREEROD, 7 7 A AT O OS LD
Ny 77V 7T 2L, i REE (PHERT—XIE) 225 2RI LET,

N—Ta v 3.2 TEH: name BHEOHER,

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABL. p CB#EDISNE 774 VT 4 A7) S X% int ELTRLET, 7
a7 PHEBULS. ZOMEEZIRLET, BETRWEE, A 7Y 22 M2 fileno() XY v FdHH
WEIEOCHLUES; 2OXY v FORDEIX. 77 A LGB TFOREE L GREINZBETRIFIERD ¥
Hho KT 2P ERELT -1 ZIRLET,

PyObject *PyFile_GetLine (PyObject *p, int n)
Return value: New reference. Part of the Stable ABI. p.readline([n]) R U T, ZDMEEIIA
T2 b p DETEHAHELET, pld 7 74 F 7P 27 b, readline() XV v REHFOMA S
PDOATI 27 PTHEVER A, n 23 0 DG, [TORIICEGER IEMIC 1 T2 TmARLE T,
n 0 EDREFHR n AN MULEDOT—XWEHAHLERTA; (o T, [TO—EZ IR EINZ 5
BDBHHNET, EBLDEETH., SiAHLET CIZT 7 4 VORIGIZEE L 7258132 FH%E R
LET, n A0 Xh/phIFuR, BEXHEOLLT 1177270% SiAaHLETHE, 787 7 4 L&
IZEE U 723581213 EOFError X L E T,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEFEDIRLZFNWE LEEZL T, ZORIRXA—X -2V FITHEL
9,

N Y R Z 1% PyObject *(x)PyObject *path, void *userData B! @ B # T. path X
PyUnicodeObject TH DI L DMRIEENTVE T,

userData RA X E7 v Z7BRCIEENE ST, 7y 7BEHNR S V24 20 6OHENE b L
NZVDT, TDORA »RIZERE Python DIRERZSBIRIRETREHD THA,

D7y 7S YR HRIEONZ I EERILTWS 7D, EY 2 —L2 frozen BEY 22—
VT H 3D sys.modules WHLHFHARFBERES 2 =L TH L Z BT > TVWBEEZRVTII,
7w ZEBOETHICH LVEY 2 — %2 A4 Y E— FTE3DIFEITTLE X0,

WoltA 7y VEBDBREEN O HIFRPE XIS TE T, BO5D PyFile_ SetUpenCodeHook()
DIEFH LIZKRBM L E T, ZOBBMBKB LIz 2id, 4 ¥ 2=V 23Uk TWiGa. -1 %
BLUTHSNZEY P LET,

ZOMEIE Py_Initialize() K DANCFEIH L THHETT,
518 L T BE&E A N b setopencodehook ZiEH L E T,
N— a ¥ 3.8 TEM.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
Part of the Stable ABL. 7727 b obj 7 7 ANVEA T2V b p i TEZIAAE T, flags D3P R—
F§% 757 Py_PRINT_RAW 72U CF; ZO7 I 7%IET DL, A7V 22 MZ repr() Tid#k<
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str() ZHEALLMERZ 7 7 A MICESHLES, RILEGEIE 0 2RL, KT 2L -1 &R
LCHEyzpnEty P LET,

int PyFile_WriteString(const char *s, PyObject *p)
Part of the Stable ABL. XFH| s B 7 7 ANA Tz b pCEEHLET, HHLEHEIKIZ 0%
BRU, KT se -1 ZRLCEYZANEZEY P LET,

8.6.2 EXa—I)LAT ¥k (module object)

PyTypeObject PyModule_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ AKX ¥ A& Python DEY 2 =47V =7 M
ERULET, 2OA T2 ME. Python v F L1ZiE types.ModuleType & L TABEHNT
WEd,

int PyModule_Check (PyObject *p)
PBED 2 —NF T2 IPEZS 2a—NF T2 VDYV TR T THREEICERRLET, Z0D
BRI E I L £F,

int PyModule_CheckExact (PyObject *p)
pBEI2—NF TPy MT, 2D PyModule_Type DY T XA TTRVE ZICHERLET, 2D
BRI E IR L £9,

PyObject *PyModule_NewObject ( PyObject *name)
Return value: New reference. Part of the Stable ABI since version 3.7. __name__ JBIC name 23%
EEINTHLVEY 2= F TP =27 bR RLET, €Y 2—)LD __name__, __doc__, __package__,
__loader__ BHEIMEDM A > TWVWE T (__name__ DIAHIAET None TY); __file__ JEMEITMEZ AN
2 DEFMFOE LHlOBEETT,

N— g > 3.3 TEM.
N—Yar 3.4 TEH: __package__ ¥ __loader__ | None WKEKEZINF T,

PyObject *PyModule_New(const char *name)
Return value: New reference. Part of the Stable ABI. PyModule_NewObject () WZALTWE 25,
name (% Unicode 7Y =27 FTid#< UTF-8 Tty a— R INXXFHNTT,

PyObject *PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. Part of the Stable ABL. module D&R1ZEM %S 28 EL T
VP RRLET, 2O TI 27 MR EYV2—AF TV bD __dict__ BEHLFRELCHDOT
T module WEY 2 —NATIx7 bt (BLABET2—- VAT I 27 DY TXRAT) TROVIGE
\. SystemError 2iXH 4L NULL 2R ST,

PERES 2=V TIH BV 2=V D __dict__ ZEHFERIET 2 LD D, PyModule_* B LS PyObject_x
BEBE S iR g 3,

PyObject *PyModule_GetNameObject (PyObject *module)

Return value: New reference. Part of the Stable ABI since version 8.7. module ® __name__ OfE
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ZRLET, BV a— AR Z0REEZRML TORVWEHER IR TR VWIEE, SystemError %%
LT NULL ZiRL %73,

N—Ya ¥ 3.3 TEM.

const char *PyModule_GetName (PyObject *module)
Part of the Stable ABI. PyModule_GetNameObject () IZITWE FTA, 'utf-8' Ty a—FIh
7z name ZEL 7,

void *PyModule_GetState (PyObject *module)
Part of the Stable ABI. €Y 2 —L® "state”(EY 2 —VE2ER LKA I VI THRIREIN 2 X E
)78y JADKRA Y R=) b, 72T IUL NULL 2R L E T, PyModuleDef.m_size ZZBIRLTL 72
IS

PyModuleDef *PyModule_GetDef (PyObject *module)
Part of the Stable ABL. €Y 2 —AdMELNSILE 72 o7z PyModuleDef REERNDRA ¥ X&KL
9, EV A AMNERICE o TESNTWIRD o 8513 NULL ZEL £,

PyObject *PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. Part of the Stable ABIL. module ® __file__ &M% d & 1T module
BPa—RENLDLDT77 A NVHERLEST, L7774 Jl/%f))i%%‘ﬂfb\fotb\i% %°, Unicode X
FH|I TR WA, SystemError 2 FHAEXET NULL 2R L 3, ZhLUANDEEIE Unicode & 7
Pzl PNDZREIRLET,

N—a v 3.2 Tl

const char *PyModule_GetFilename ( PyObject *module)
Part of the Stable ABI. PyModule_GetFilenameObject () EITWE T D, "utf-8 Ty a—F&
N7 74 NVH%ZRLET,

N—= a ¥ 3.2 TIHELE: PyModule_GetFilename() X3 Y A — R TERWVWT 7 4 LZITH L TIX
UnicodeEncodeError A L ¥, ZHDRD D IZ PyModule_GetFilenameObject () Z LT
{FEEW,

CE2a—I/LOFIHAL

W, EYa—AA4 7Y =227 MRIRREY 2 —b (LK Z =7 AK—- L TWaHES L T75Y) ¥
72EHARENTED 2 — v (PyImport_AppendInittadb () Z{H o THHMLBIEDEMENTVWEEY 2 —
V) pefEshET, FEMICOWVW T building ¥ 7213 extending-with-embedding % R T 72 &\,

YIHEBEEIE, Y 2 —VERDA VAKXV A% PyModule_Create() WCIEL THR EN572EY 2 —F
7927 FRBELTHIVTTL, b LIBERMERZDSDZIRL” ZEREMIL” ZZ KL THHNE
Ao

type PyModuleDef
Part of the Stable ABI (including all members). €Y 2 — VEBMEERIEZES 2 - ATV 27 %
BT 2 DICHEZ TR TOEREHRFFLE T, BERE. ZAZTRDEY 22—V T L ICHII L
N ZOBRDERD 1 DR IFELET,
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PyModuleDef Base m_base
T DX Y N—FTHIZ PyModuleDef HEAD_INIT CHIHALL TL 72X\,

const char *m_name

HLWEY 2 —LO%R,

const char *m_doc

EY 2 —D docstring, 72\ TV docstring (& PyDoc_STRVAR % FIA L THEKEINE T,

Py ssize 1 m_size
EBY 2= LORBEE, #VR78m — LR FEIRTIE R { PyModule_GetState() THUSTE %€
Va— L ITEDXEVHEBICRIFIN TR DD D ET, THUTK>TEY 2 —VIFEBOY
T AVRTYV R —TERfEZE T,

ZDOXEYMHEBIT m size ITHEDOWTEY 2 —WMERRHCHEREIN. T2 -4 7P 27 MW
FEIND L EIZ, m_free BBDHNEZNDBMIN B TRREINE T,

m_size IZ -1 Z&RET DL, ZOEY 2a—3F a0 — "LV RIKEERR DI T - LA v &2—T
VR =Y R=—PLTVRVEWVS ZEIZKRDET,

m_size ZIFADEICKET 5L, EY 2 —VdFEWHALTE, ZORED-DICHEL LB
MOXEVERIEETEZWVWH IR ET, IFAD n_size FZEREOWIALTHEICRD
£7,

2T PEP 3121 238,

PyMethodDef *m_methods
PyMethodDef TEFZEEND, EY 2 — VL NUBEBO T —TANDKRA ¥ & —, B L 7%
WG EX NULL Z23E T % Z & A3A[HE,

PyModuleDef Slot *m_slots
ZEBEOAtD /- DR1n v NEZRDEYT, {0, NULL} ER»KiHe 2 h 3, —BREwHL
S ¥ EE, m_slots 1& NULL TR D 8 A,

N—Tay 3.5 CTEHE: N—Y a3y 35 DI, ZDXNEHEIZ NULL KRESINTVT, X
DHDE LTERINTVWE L=

inquiry m_reload

travers eproc m_traverse

GCEBNEY 2 NI TV 27 FREETABRCUOHE XN EER, HELRWEEIX NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module
state (as returned by PyModule_GetState()) is NULL.

N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

1nquiry m_clear
GCHZIDEY 22— VATV 27 V7 —F 3R ENE 7V 7 -8, BERVG
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&1, NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

Like PyTypeObject.tp_clear, this function is not always called before a module is deallo-
cated. For example, when reference counting is enough to determine that an object is no

longer used, the cyclic garbage collector is not involved and m_free is called directly.
N—a ¥ 3.9 TEH: No longer called before the module state is allocated.

freefunc m_free
GCOBIDEI 2a—NF TVl M 2fRINT 5L TIPS 588 SHERN5E1E NULL.

This function is not called if the module state was requested but is not allocated yet. This is the
case immediately after the module is created and before the module is executed (Py_mod_ezec
function). More precisely, this function is not called if m_size is greater than 0 and the module

state (as returned by PyModule_GetState()) is NULL.

N— a ¥ 3.9 TZH: No longer called before the module state is allocated.

—ERREANHATL

EY 2 VOFBLBEBAERZREY 2 — A A TP =7 FRAER L TRIHEDRH D £5, ZhUud” —BREEGIH
&7 LIER, XD 2D0DEY 2 —VERBEBOEE L0 1 D2 HNET:

PyObject *PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOEFIHE > THLWEY 2 — L F TV 27 P EERLET, &
X PyModule_Create2() @ module api_version T PYTHON_API_VERSION % E L7/ XD &
ITIRDENE T

PyObject *PyModule_Create2 (PyModuleDef *def, int module__api_version)
Return value: New reference. Part of the Stable ABI. API N—2a ¥ % module__api_version ¥
LT def TOEBRIMK > TH LVWEY 2 — L F 7V b EERLET, b LIBEINIZN—Ta >
HEITLTVEA Y R—=T VR —DN=Y a ¥ B 255813, RuntimeWarning ZRAESIE T,

AR: B AYrOBE. ZOBETIER L PyModule_Create() ZRHTZRNETT, ZOBEEL.
ZOMBOPESERHBEL TV 2 ZIIZHEITHHEL T ZEEN,

EVa—NA TV 7 PHFIHHEBEE D &R XN BRI, 720 TWE PyModule_AddObjectRef () 74 ¥ DR
Mo TEIa— LI T2 PIXUANEAIEXEET,
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ZERPEVIHATE

JGRZEHZEAERT 255 120D IR, 7 ZEREGHHL” 282K T2 HETT, ZOFETELNLHRE
Ya—ME, &) Python €Y 2 —WGEWIRZ 8WE LET: #ILAUEIZ, €Y a—-1t 7Y =r b EAE
KT D LIS Y X U NEFTEESE 5 RITERIE codlchEd, ZORHNEZ SAD __new__ () XV v
F¥ __init__ (O XY v FIRPTWVWET,

—BRFEHL CTAER I N 'Y 2 — L e EN, ZEREVHLTERSNZEY 2 -3 7L TEHD
FHA: sys.modules DLV bV —=DHIRENEY 2 —ADFHA VR— bENEEE FILVES 2 -1 3T
V7 "PERER, HOWEY 2— T Python €Y 2 — LV EREU X IEHEDHIR—YaL 7> a »TULHE
ENBZLIWCRDET, 774V T, AUERD» SMELNIZEROEY 2 — MM THLINETT: H
54 VAR RIMATZEBIZHNDA Y AR ATHBELERA, THUE. (BIZE PyModule_GetState()
PS> THIETE %) 2 TORER, (£EY2—vD __dict__ % PyType_FromSpec() THEREN1HA D
JIADEIR) BV 2a—NVICHET 2D, FEDEY 2a— NI 727 MFEDDBDTHEIREL WD
T,

ZERMEIIHILE > TERINBZETOET a—NME BT A2 TVA— Z2HE—F+TE32eBRDHN
T3, BHOES 2 —ADPHTLTWE I Z2RAETZ2DIIE. 20 TWEZDOYR— 22335720 TCH5a
‘/C“TO

ZEBOI bR ERT 22012, PR (Pylnit_modulename) 1XZE TR\ m slots & D
PyModuleDef #BL ¥F, TN EETHIIZ, PyModuleDef £ ¥ A X ¥ ZIF XD THI bz T
W EEA:

PyObject *PyModuleDef _Init (PyModuleDef *def)
Return value: Borrowed reference. Part of the Stable ABI since version 8.5. €Y 2 — VEEDNEI

LZRAY Y P RIELSHET 2, B@UNCHIbE Nz Python 779227 M TH 2 ZLIRFEL 5
PyObject* IC¥ ¥ A M EN Tz def ZIRL ET, =7 —0F4ELYE NULL 2R L £3,
N— a v 3.5 TE.

EY 2 —VERD m_slots X > \% PyModuleDef_Slot FHE{ADELYZH X R IFHUE D R A

type PyModuleDef_Slot

int slot

Zay +ID T, UFCHAE ATV 2 FIH AR ED SN F T,

void *value

28y FOET, BEHiZRoy b ID IKFELET,
N—Y 3 ¥ 3.5 TEBM.
m__slots BEANE ID 0 DR Ty M THIHE N TORIFIUIR D £8 A
FIFATRER A1y b OBUILLT T3

Py_mod_create
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EVa—NA TP VEHBEERT 27-DICMIEN BB ERELE T, DAy D value KA
YERIERDY T AT v BROBBEIEL TR TIEWITERA:

PyObject *create_module(PyObject *spec, PyModuleDef *def)

PEP 451 TEF X7z ModuleSpec f Y ARV Ay, EY 2 — VEREZUWZHEKTT, ZhiX
MLVWEY 2a— ATV 27 b eilRTh, 5 —%HELTNULL ZIBRIRETT,

ZOBEUIRNRICED THEIRETT, FHIEED Python a— FZIFIHITRETIERL, FALE
Ta—nEZAVKR-—PLEIET D EMEREAL—-TITMHBTL & 5,

BHD Py_mod_create A0 v + 2 1 DDEY 2 —LVERICHRELZWVWAIDLWVTT,

Py_mod_create DEXEINTWVWRWEAIX, £ ¥ R— MEMIX PyModule_New() %o THE DE
Da—NA T2 bPeERLET, Y2 —LOAFNIERTIER L spec »OLRFIF I, ZHIZ
FoTHREY 2 — A DENICEY 2 — LVBEBICBY 2 MBEZRETERLD, SRV vV Y7 %E
LTR—DEY 2 —VEHREZHEGLOORDOHHITA Y R— P TELDLET,

BREND I TS 7 bW PyModule_Type DA VARV ATHRHEIDHD FXHA. 4 ¥ R— MiclHE
TRRMDHRELBENTEZRIE, YARBTHMEZ T, Lo L, PyModuleDef %% NULL T/
W m_traverse, m_clear, m_free . $ LI R THR WV m_size. b L <X Py_mod_create DIFD
28y hEFEOEEIX, PyModule_Type 4 Y AR Y ZADHMEENZTL & I,

Py_mod_exec
EVa—% RTTS L EXMFEN2BEEREELET, 2 Python €Y a—Lda— FEFEST
TE2DOLAEETT: ZOMBUIZVTWIEY FRLEREZEY 2—LIILET, ZOBBDS 72 F v
WFELLF T

int exec_module ( PyObject *module)

B D Py_mod_exec AW v MAREINTWIIGEIX. m_slots BLANCHN AU X TV &
7,

ZEBEOIALICOWT L DEEL {1 PEP 489 2R T 7F X,

BKFEED 2 —ILIERBER

DT oRE, Z2BREVILZES & 2ICE Tl EnE T, PIRIEEY 22— 4 7Y =7 F2EINICE
K3 BexIC, 2o OBEUREE# 2 £ 3, PyModule_FromDefAndSpec 3 & Uf PyModule_ExecDef D ¥
HHY, O LARITIZEY 2 —AMERIOFE SN TORITIUIZD $E A,

PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. Create a new module object, given the definition in def and the
ModuleSpec spec. This behaves like PyModule_FromDefAndSpec2() with module__api_wversion set
to PYTHON_API_VERSION.

N—a v 3.5 Tl

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module__api_ver-

ston)
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Return value: New reference. Part of the Stable ABI since version 3.7. Create a new mod-
ule object, given the definition in def and the ModuleSpec spec, assuming the API version
module__api_version. If that version does not match the version of the running interpreter, a

RuntimeWarning is emitted.

FR: FrAYOEE, ZOBMETIER L PyModule_FromDefAndSpec() ZRIHT 2RETT, 2D
BB, ZOBBOBRELEEHEL TWD & ZICZFFHL T ZE N,

N—a v 3.5 Tl

int PyModule_ExecDef ( PyObject *module, PyModuleDef *def)

Part of the Stable ABI since version 3.7. def THZ LNATEDFITA T v + (Py_mod_ezec) %
FITLET,

N—a v 3.5 Tl

int PyModule_SetDocString (PyObject *module, const char *docstring)

Part of the Stable ABI since version 8.7. module ® docstring % docstring IZ8EL 3, Z DR
l%. PyModuleDef 7% PyModule_Create % L < i% PyModule_FromDefAndSpec Zffio TEY 2 —
NS 2 e ZICHBIIC O IR E T,

N— ar 3.5 TEM.

int PyModule_AddFunctions (PyObject *module, PyMethodDef * functions)

Part of the Stable ABI since version 3.7. #4UiA3 NULL 272 - TW 3 functions BLANZ & % BAEL
% module 2B L ¥ 3, PyMethodDef HiEARDMEA DT Y + VIZDWTIX PyMethodDef Dt
BZZRLTZEWV (EY 2 - LVOARIERPIHEF N TVRVWDT, C TEEINLEY 22—
AL~V B 3T 0WEY 2a— % 1 DHOGI8E LTRIFED., Python 7 7 2D 4 ¥ X
RYAXYy FITURIBICLET), ZDOBBUX. PyModuleDef %5 PyModule_Create d L <3
PyModule_FromDefAndSpec #{f->TEY 2 — 2 ERT 2 & S ICHENWZFIH IR E T,

N—a v 3.5 TE.

R — M

EY 2 — NV OYIHULERER (—BEEFIILZ 5 558) . H20VEEY 2 —1DFTRay bR UHENS
BIR (ZEFEIIME 2 (E 5 355) RO Z[S . £Y 2 —1 0 state OFIL 2 RHEICTE £ 9

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABI since version 3.10. module \2A 7Y =2 +% name 2 L GEMLE S, &
DEBITEY 2 — L OFIHHLEIED & R = 1 2 EFIBR T 9,

On success, return 0. On error, raise an exception and return -1.
Return NULL if value is NULL. It must be called with an exception raised in this case.

EEERIE
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static int
add_spam(PyObject *module, int value)

{
PyObject *obj = PyLong_FromLong(value) ;
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;
}

The example can also be written without checking explicitly if 0bj is NULL:

static int

add_spam(PyObject *module, int value)

{
PyObject *obj = PyLong_FromLong(value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;

return res;

Note that Py_XDECREF () should be used instead of Py_DECREF() in this case, since obj can be
NULL.

N— a3 ¥ 3.10 TEH.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABI. Similar to PyModule_AddObjectRef (), but steals a reference to value on

success (if it returns 0).

The new PyModule_AddObjectRef () function is recommended, since it is easy to introduce refer-

ence leaks by misusing the PyModule_AddObject () function.

EM:  Unlike other functions that steal references, PyModule_AddObject () only releases the

reference to value on success.

This means that its return value must be checked, and calling code must Py_DECREF() wvalue

manually on error.

{1

static int

add_spam(PyObject *module, int value)

{
PyObject *obj = PyLong_FromLong(value) ;
if (obj == NULL) {

(RDR=I1Z%i<)

8.6.
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(FiDR— 25 D %)

return -1;
}
if (PyModule_AddObject(module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_AddObject() stole a reference to obj:
// Py_DECREF(obj) ts mot needed here

return 0O;

The example can also be written without checking explicitly if obj is NULL:

static int
add_spam(PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value) ;
if (PyModule_AddObject(module, "spam", obj) < 0) {
Py_XDECREF (obj) ;
return -1;
}
// PyModule_AddObject() stole a reference to obj:
// Py_DECREF(obj) is not needed here
return O;
}

Note that Py_XDECREF() should be used instead of Py_DECREF() in this case, since 0bj can be
NULL.

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
Part of the Stable ABIL. module \Z¥EERB % name £ L TEMLET, ZOFEEEBEEY 2 —1
OHFMLBIE» SFHEI A TVE T, T7—D EE -1 &2, fILize 2i2d 0 BIRLE T,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABIL. module \ZXF5E®% name ¥ L GEMUE T, ZOMEFBEKIEEY 2 —
NOYIHUEBEE D SRS TOWE T, CFF value 1X NULL #IiXhToRFERz b F8A, =
7D EII -1 &, FAILIEEFITI 0 ZELET,

int PyModule_AddIntMacro (PyObject *module, macro)
module & int EHEZBMUL £ 3, ZHTEEHIEX macro 2 5 WE XN F T, Bl 213,
PyModule_AddIntMacro(module, AF_INET) ¥ § 5% &, AF INET 2 W5 4E1D int BEH %
AF _INET OfET module \ZEBMLE T, =72k -1 2, BRI 0 I RL 5,

int PyModule_AddStringMacro (PyObject *module, macro)
XEFERZ module WZBIL £3,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
Part of the Stable ABI since version 3.10. Add a type object to module. The type object is
finalized by calling internally PyType_Ready (). The name of the type object is taken from the
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last component of tp_name after dot. Return -1 on error, 0 on success.

N—a v 3.9 TEM.

ESa—IILEBER

—ERBEIHEIE. BEDA VX TV XAy TFAMLOFEEES VANV DEY 2 —ABERLET, 2
NIZEoT, BOPOLEY 2 —NVEBNOSBRFEITEI 2a— A7V 27 bPBUSTEZ T,

ZEEE RS b — D ERDPOERODEY 2 —APERTE 2D T, Zh o ORISR %
o THEREINZES 2 —MIZIIF 2 E A

PyObject *PyState_FindModule (PyModuleDef *def)

Return value: Borrowed reference. Part of the Stable ABL IfED A > 271 XD def D SHIESNT-
EFEVa—NA TV EIRLET, ZDOXY v FORMHESEMF L LT HiD o T PyState_AddModule ()
TAYRTYERD state ITES 2a— 4TIz FrEELTBL IR ERLEST, MIET 25 E
Ta—nFA 7T 27 FPHRRMPORN, B L IZEHEANIA ¥ X TV XD state [TEFT S A TOWRWES
l&. NULL ZiRL £7,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

Part of the Stable ABI since version 3.3. BIICEEINEY 2 -V ATI 27 b, A VX TV X
D state ISEME L ET, ZOBEEBEMNS ¥ T PyState_FindModule() HEY a—VF 7V =7 b
7278 ATEL L5 DET,

—BRFEFIHIL 2 o TIERENEY 2 —VIZDAETT,

Python calls PyState_AddModule automatically after importing a module, so it is unnecessary
(but harmless) to call it from module initialization code. An explicit call is needed only if the
module’s own init code subsequently calls PyState_FindModule. The function is mainly intended
for implementing alternative import mechanisms (either by calling it directly, or by referring to

its implementation for details of the required state updates).
MO LT GIL 2815 L 234372 D ¥ A
BIL7z6 0 %, KELZzS -1 ZRLET,

N—Ya ¥ 3.3 TEM.

int PyState_RemoveModule ( PyModuleDef *def)

Part of the Stable ABI since version 3.3. def D OAEBLNIES 2 =N AT 27 b2 v R TV X
state 2 SHIBRL E 3, BIIL7ZS 0 %2, KELZS -1 2 RLET,

FEOH LANG GIL 215 L a3 iudia b $8 A,

N—a v 3.3 Tl
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8.6.3 1T7L—2AT2x¥ |k (iterator object)

Python T O 7L -2 ATV 27 V2L TVWES, =D HE -7 X471 —XT,
__getitem__() XY v FEHR—-FIBZEREDOS—F Y RAEWMOFTVET, ZOHIIMUH LATREA 7Y =
7 bty FHUHE (sentinel value) 2\, ¥ —F Y RANOBERZ L IO LAJREA 7Y = 7 b EFEOH
LT, By FROUEMNREINI2 ZICRKEUHEZKT LET,

PyTypeObject PySeqlter_Type
Part of the Stable ABL. PySeqIter New() %, #lAAAHY —r ¥ ZBNTH LT 1 51EIEK D AA
HBE iter O RPN L ZIRENDE, A TL—KF TV 27 FORA T =27 F T,

int PySeqIter_Check(op)
op ORIHY PySeqlter_Type MOBGEICHZIEL £ F, ZOBEIHIIHIIL£T,

PyObject *PySeqlter_New (PyObject *seq)
Return value: New reference. Part of the Stable ABI. —f&fis —7 Y AA TP 27 b seq IS
ATV —=R%RLET, RIBMEIZ, =7 Y ADRFIEEREDERIZ IndexError #IR L7z ¥ FiZ
BTLETD,

PyTypeObject PyCalllter_Type
Part of the Stable ABIL. PyCallIter_ New() %o, #lAAHBIE iter () D 2 5IEIEADIET A 71—
RATI2 7 VOBA T 27 M T,

int PyCallIter_Check(op)
op DN PyCalllter Type BIDHFEICEZIRL T, TOBBIIEICKIL T,

PyObject *PyCalllter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. Part of the Stable ABL. #7224 7L —X 2R L ET, mHPID ST X
& callable 13518072 L TR HE % Python DU LTATRELX 79 = 7 bR OBRATIDEFVERA;
callable X, PFEHEN 2712 RICRORKIEUENRA 72 = 7 b RIRI RIFUIR D A, ERIN
7oA T LU —=&I13. callable 3 sentinel 1T L WEZIR T & RIBAUEZET LE T,

8.6.4 TRXUVTAATZ T I (descriptor object)
IR TR (descriptor)” &, HBFA TV 27 POV OPDREHEICOVWTEHR LA T2 P T,
TARAIZNVIEZATY 27 M3 A T =7 bOFFENZHD £9,

PyTypeObject PyProperty_Type
Part of the Stable ABL. $l&ABT A2V FEMOBIA TS 2 7 M TT,

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewMember ( PyTypeObject *type, struct PyMemberDef *meth)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewMethod ( PyTypeObject *type, struct PyMethodDef *meth)
Return value: New reference. Part of the Stable ABI.
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PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void

*wrapped)
Return value: New reference.

PyObject *PyDescr_NewClassMethod ( Py TypeObject *type, PyMethodDef *method)
Return value: New reference. Part of the Stable ABI.

int PyDescr_IsData(PyObject *descr)
TAIZVTRIATI 2T b deser BT —XBHEDT A7) FXDGEIFELafiz. XYy FTFX
ZVTRDGEIE 0 ZIBRLET, deser 3T A2V T RATY =7 PTRINIRD $HA, TT—
F v ZIETVEE A

PyObject *PyWrapper_New (PyObject™, PyObject*)
Return value: New reference. Part of the Stable ABI.

8.6.5 RS XATT ¥ bk (slice object)

PyTypeObject PySlice_Type
Part of the Stable ABI. 74 XFA 7Y =27 vOMATY =7 M TF, ZHUE. Python L 4 YizBi}
% slice E[MILA 7Y =2 F T,

int PySlice_Check(PyObject *ob)
0b MAFZARFT T 27 FDBFECEEERLET; ob IX NULL TH-oTERD A, ZOBKITHE
WL £,

PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. Part of the Stable ABL. $8E L7l S H 7B RAF A RA T2 7 b
PRUET, X7 XX start, stop, BE U step l3AFTARA TV 27 MBI 3EZDEEE LTHOL
LRET, TNHDMEIFVTNS NULL I TE, XSS 2 HICIE None DMEDLN KT, M7t 7 =
ZrE70r—2a Y TERWEEITE NULL 2K L ET,

int PySlice_GetIndices(PyObject *slice, Py _ssize_t length, Py _ssize 1 *start, Py _ssize_ i

*stop, Py _ssize_t *step)
Part of the Stable ABI. A5 A4 XA 7T =7 b slice 12T 3 start, stop, BXUL step DA VT R

HEEBLES, COLEY—Fr Y 2AORE % length LARELE T, length KO BRERAL VTV R
W37 — LTIRVET,

DL ZW2E 0%, =7 -0 X2 3fs ety bEFIC -1 BRLET (L. HBEA VT A
DWFTNHL—DD None TR, DOBEICLITER» o HEaZREE T, ZOHA, -1 2K
LTilstEEy b LET),

BEHL, BRI ZOEBEMENTLKBZVTL & S,
N—ar 3.2 TEHE: AN, slice 513 DFIE PySlicelbject* T L7,

int PySlice_GetIndicesEx(PyObject *slice, Py _ssize_t length, Py_ssize_t *start, Py _ssize i

*stop, Py _ssize 1 *step, Py _ssize_t *slicelength)
Part of the Stable ABI. PySlice_GetIndices () DEFZAE TS, slice 128} 5. start, stop B
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W step DA VT AEZTEEZ LET, O—F Y RADEX% length . A7 4 ADEKEX% slicelength
KL E 3, BRADA VT 7 REBEBHEDATA R —BE LEAETI Yy 73R ET,

BHDEZWIF 0%, T7—DeERZEMANEZELY FLT -1 ZIBLE T,

JEMR: This function is considered not safe for resizable sequences. Its invocation should be

replaced by a combination of PySlice_Unpack() and PySlice_AdjustIndices () where

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {

// return error

is replaced by

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

}
slicelength = PySlice_AdjustIndices(length, &start, &stop, step);

N—=Yar 3.2 TEHE: AN, slice 515 DAIE PySlicelbject* T L7,

N—Y ar 3.6.1 TEHE: If Py_LIMITED_API is not set or set to the value between 0x03050400 and
0x03060000 (not including) or 0x03060100 or higher PySlice_GetIndicesEx() is implemented
as a macro using PySlice_Unpack() and PySlice_AdjustIndices(). Arguments start, stop and

step are evaluated more than once.

N— a ¥ 3.6.1 TIEHESE: If Py_LIMITED_API is set to the value less than 0x03050400 or between
0x03060000 and 0x03060100 (not including) PySlice_GetIndicesEx() is a deprecated function.

int PySlice_Unpack(PyObject *slice, Py_ssize t *start, Py_ssize_t *stop, Py _ssize_t *step)

Part of the Stable ABI since version 3.7. Extract the start, stop and step data members from a
slice object as C integers. Silently reduce values larger than PY_SSIZE_T_MAX to PY_SSIZE_T_MAX,
silently boost the start and stop values less than PY_SSIZE_T_MIN to PY_SSIZE_T_MIN, and silently
boost the step values less than -PY_SSIZE_T_MAX to -PY_SSIZE_T_MAX.

Return -1 on error, 0 on success.

N—a ¥y 3.6.1 TEM.

Py ssize t PySlice_AdjustIndices(Py ssize t length, Py ssize t *start, Py ssize t *stop,

Py ssize_t step)
Part of the Stable ABI since version 3.7. Adjust start/end slice indices assuming a sequence of

the specified length. Out of bounds indices are clipped in a manner consistent with the handling

of normal slices.
Return the length of the slice. Always successful. Doesn’t call Python code.

N—Y a ¥ 3.6.1 TEM.

212

% 8E BRATI U I (concrete object) LY




The Python/C API, JJ—2X 3.10.13

8.6.6 Ellipsis #7717 k

PyObject *Py_Ellipsis
Python 1851} % Ellipsis A 7Y 27 b T3, ZOXA TV MEIX Yy FeRbERA, ZRAIY
YEFDORETIE, MDA TP =7 b ARSI BEDDH D £F, Py_None DEHIZ, Thdb v I
FoATI 2T FTT,

8.6.7 memoryview 77V b

memoryview A 7Y =27 ME, MDA T T =7 FEFU LS/ A S Python £ 72 =27 bDfEELAE C &
LNV D Ny T7DAYE—=TT—2A TY,

PyObject *PyMemoryView_FromObject (PyObject *0bj)
Return value: New reference. Part of the Stable ABL. Xw 774 Y& —7 2 — A% T 247
Y7 b H memoryview A 7Y 27 b EERLET, b L obj BEZALARERANAY 77 DT R
A= brZ2HR—-1F2%5, £D memoryview F 73 =7 MIFAZEZAEETT, £ 5 TRIFIUIH
HLDOARIZREH, T AR—E—DHANIH L OV THAEZDAREL LD X3,

PyObject *PyMemoryView_FromMemory (char *mem, Py ssize t size, int flags)
Return value: New reference. Part of the Stable ABI since version 3.7. mem ZEL T DNy 7 7 &
LT memoryview & 7Y = 7 M B{ER L £F, flags & PyBUF_READ %> PyBUF_WRITE O ¥'% &51C
ARSI IS

N— ar 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. view ¥ L THZA SNy 7 7 &% 7 v 7§ % memoryview 7
Pl PERERLET, HRENAL PNy 7y [ATIZIE. PyMemoryView FromMemory () DIE S HE
FLWVWTT,

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. Part of the Stable ABI. buffer f > X —7 = —XEEHRLTWEA T
=27 b5 ('C’ % 'Flortran @ order T) &EfiLfc XEV F ¥ > 7D memoryview F 7 = 7
FEED £, XEUNEF L TVWAEE, memoryview A 7Y =7 MITTOXAEV RSB L T,
NN DFE, AEVIFa -3 T, memoryview A 72 =2 MIFIL W bytes 777 b %25
BL%xT,

int PyMemoryView_Check (PyObject *obj)
obj 2 memoryview 7Y =7 bOBHICHEERIRLE T, BED L Z A, memoryview DY TV 7 X
DIERIIFFAI SN TV R A, ZDBBUIIEICHIIL £9,

Py__buffer *PyMemoryView_GET_BUFFER (PyObject *muiew)
FEEZENTANY 7 7 —D memoryview DT 74 RX—b ab—IZ, KA VX —%2BLET, muiew
¥ memoryview £ Y A X VY ATRIFIUERD FX¥A; 2O~/ nidileF v 7 LRWVWDTHATTE
FryZ LRIINIRGT, TNER2L 779232800 HDET,

PyObject *PyMemoryView_GET_BASE (PyObject *muiew)
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memoryview Z L7 AR =P+ L TWE3A TV 27 PANDKRA VX %2R L % T, memoryview 753
PyMemoryView_FromMemory () % PyMemoryView FromBuffer() D5 b TER I N TWIYE
AL NULL 23R L %9,

8.6.8 FBWMA T b

Python 1% $§8B 25—/ A4 7Y =7 b (first-class object) ¥ LTHR— LT, HSHREEZFET 2
“HEEOEEOA T 27 VB D £, Fo3HMASRA 7Y/ T, B3 A VY F LD TV
Z M UTHRERB DY 7uxs 2 LTIRES A 7Y 27 T,

int PyWeakref_Check(ob)

Return true if ob is either a reference or proxy object. This function always succeeds.

int PyWeakref_CheckRef (ob)

Return true if ob is a reference object. This function always succeeds.

int PyWeakref_CheckProxy (ob)

Return true if ob is a proxy object. This function always succeeds.

PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. Part of the Stable ABI. Return a weak reference object for the
object ob. This will always return a new reference, but is not guaranteed to create a new object;
an existing reference object may be returned. The second parameter, callback, can be a callable
object that receives notification when ob is garbage collected; it should accept a single parameter,
which will be the weak reference object itself. callback may also be None or NULL. If 0b is not a
weakly referencable object, or if callback is not callable, None, or NULL, this will return NULL and

raise TypeError.

PyObject *PyWeakref _NewProxy (PyObject *ob, PyObject * callback)

Return value: New reference. Part of the Stable ABI. Return a weak reference proxy object for the
object ob. This will always return a new reference, but is not guaranteed to create a new object; an
existing proxy object may be returned. The second parameter, callback, can be a callable object
that receives notification when ob is garbage collected; it should accept a single parameter, which
will be the weak reference object itself. callback may also be None or NULL. If 0b is not a weakly
referencable object, or if callback is not callable, None, or NULL, this will return NULL and raise

TypeError.

PyObject *PyWeakref_GetObject (PyObject *ref)

Return value: Borrowed reference. Part of the Stable ABL. 5528 ref DR L TWE 47T =7
FERLET, #BRA 7Y 27 PRI TIRER L TWARWES, Py_None ZIBL £

AFR: This function returns a borrowed reference to the referenced object. This means that you
should always call Py_INCREF() on the object except when it cannot be destroyed before the last

usage of the borrowed reference.
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PyObject *PyWeakref_GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. Pyleakref GetObject () I TWETH, w7 aTEEIIT
WT, L7 —F 2y 72TV ERA.

void PyObject_ClearWeakRefs (PyObject *object)
Part of the Stable ABI. This function is called by the tp_dealloc handler to clear weak references.

This iterates through the weak references for object and calls callbacks for those references which

have one. It returns when all callbacks have been attempted.

8.6.9 h7EJL

using-capsules LT DA 7Y = 7+ 2{# 5 FIEIZDWTIX using-capsules ZZHR L TL 72X W,
N—ar 3.1 TEM.

type PyCapsule
ZD PyObject DY 72 A4 T3, HEOEZELL. CHIREY 2 -5 5 Python 2— FZFEHL T
fid C FFEDa— FITEEDEE (voidx KA Y XD T) BILEXHZ L ZICHEHATT, 5T
Va2 WNTERINTVS C EFEBBORA V2%, MOEY 2 —WIZELTZI2LHUHE S
FIOCFT2DITIIMEONET, ZAUTED, BICe—FEh2EY 2—1DOFD C API ITEH
@ import BHEEZE L T7 7 LA T2 NTEET,

type PyCapsule_Destructor
Part of the Stable ABL. # 72 NMIMTE2TA 77X — ANy ZB RO XS ITERINET:

typedef void (*#PyCapsule_Destructor) (PyObject *);

PyCapsule_ Destructor @ —/ Ny 7 DEIEIZOWTIX PyCapsule_New() ZBIRLTLFE W,

int PyCapsule_CheckExact ( PyObject *p)
G518 PyCapsule DHHICHTIRLE T, ZOBBIIHEITHINIL £5,

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule Destructor destructor)
Return value: New reference. Part of the Stable ABL. pointer #¥#3 % PyCapsule Z{ER L %
T, pointer 51EUE NULL TH-o TIR D FHA,

KL 7256, HIAVESRE LT NULL 2R L3,

name SCFHNE NULL 2, B C XFFINDKRA ¥ X TF, NULL TEOWHE, ZOXXFINEA L
EB DTN IDRAEFTIREDNDD 5, (destructor DR TRRNT 2 Z LIFFFAISNTVET)

destructor 75 NULL THEWEGE, H S ADHIBRIN 2 L 22200 S Z25|8e LTRUOH X
ij—o

DA TN EY 2 —NLDEMELE UL TREFEZINS5E. name ¥ modulename.attributename ¥ 5
EENBZIRETT, 29558, MODEI 2—NABEDH FEIL%E PyCapsule_Import() TA ¥KR—
FE2ZEeNTEET,
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void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
Part of the Stable ABL. 7 72 VMITRIFEEINT WS pointer ZEDH L £5, KRKL 55165 %
AE LT NULL 2R L £3,

name 51EUE A T NVITRFIN TV BRHAFTE EMIC—BLARTAERD 8 A, LI T EITEN
EN T3 name 25 NULL 72 5, Z DBID name 518 H R U < NULL TRIFAUTR D £ A, Python
1% C SFED stremp() %2# > TZ D name Z LKL 5

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject * capsule)
Part of the Stable ABL. 7 7 VICRBEINTWBRIREDTRA NI 7 X ERLEST, KWMLE
BIsh e RoE LT NULL 2R L %9

AT RIVENULL 27 AP 7R LTHOIENTEET, o T, RDED NULL Az J — %25
LTCRWATREMD S D %3, PyCapsule_IsValid() B> PyErr_Occurred() ZHH L CHEFEL T2
éL\O

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABL. 1 7 VIRFENTWABED Y 7 F X b (context) ZiBL 5, KK
L6, B 2R0E LT NULL 23K L £,

AT RVENULL 23 7F AP LTHOIENTEET, o T, RDED NULL Az F — %25
LTCRWATREMD I H D %23, PyCapsule_IsValid() B> PyErr_Occurred() ZHA L THEZEL T2
S\,

const char *PyCapsule_GetName ( PyObject *capsule)
Part of the Stable ABL. 7 7E/VICRIFEIN TV AEIED name IR L 3, KRLEHE, HlsE
AAELT NULL 2R L E9,

# 72 VE NULL % name & L TROZENTELT, > T, RDHED NULL 3= 5 — 25 L TR
AJREMEDH D 3, PyCapsule_IsValid() 2 PyErr_Occurred() ZFH LU THEREL TL Z& W,

void *PyCapsule_Import(const char *name, int no_ block)
Part of the Stable ABL. €Y 2=V T VEENPS CAT I 27 bADKRA Y EEAL VKR=-FL
%5, name 51BEZ DBEMDEL L% nodule.attribute DX I IWHEE LR ITNE LD ETXA. &
TNV ZNT WS name 13 Z DOXXFHNTEMIC—H L RITFIUIR D £/ A, no_block BED
RE, €Y 2 — V% (PyImport_ImportModuleNoBlock() Zffi-T) 7Ry Z7¥FTIZA VK- L%,
no__block HBMEDWF, €Y 2 — & (PyImport_ImportModule() % ffioT) BEDHIETA ¥ HA—F
EhET,

BN L2358, 7 LOWE RAU2 2IRLE T, KRLEGE. HIAEZREL T NULL KL
£79,

int PyCapsule_IsValid(PyObject *capsule, const char *name)
Part of the Stable ABI. capsule BB A TN THIDEI D% F =v 7 LET, B capsule
%, JE NULL T, PyCapsule_CheckEzact() % %A L, JE NULL R4 ¥ RE{HAL TVT, W

@ name D518 name £~ v FLET, (name DT FEICDWTIE PyCapsule_GetPointer() %
ZH)

BWHZ B ., PyCapsule_IsValid() DEZERTHE., B TDT 7+ v ¥ (PyCapsule_Get() ThA
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$5 2 TOME) RIIT 2 2 e fRAEESE T,

FTI 27 MHET name B~ v F LIEHEICIE 0 2, ZRLANOHEEIC 0 #IBLET, ZOBEK
WML /A

int PyCapsule_SetContext ( PyObject *capsule, void *context)
Part of the Stable ABL. capsule WD a > 5% 2 hRA ¥ X% context ICHEL ET,

RIL7=6 0 2. KREMLZSH2R0ELTIE 0 ZIBL 5,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule Destructor destructor)
Part of the Stable ABIL. capsule WEDT A+ 7 7 &% destructor \CHELE T,

RIIL76 0 &2, RML 7B ZRELTIE 0 ZIRLET,

int PyCapsule_SetName ( PyObject *capsule, const char *name)
Part of the Stable ABIL. capsule W ® name % name WZ%EL E T, name DHIE NULL D &, Z
UL capsule I D B RVEMEZFROBENDH D £F, b LT TIC capsule 1ZIE NULL @ name 23RIF
SNTVWEE. TS 2T ONEE A

L5 0 &2, RML 72BN ZRELTIE 0 ZIRL T,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABI. capsule NFD KA > X% pointer IZREL F T, pointer 1 NULL TH - T
372D FHA.

BIL75 0 &2, RML 76BN ZRELTIE 0 ZIRL X,

8.6.10 oz RL—RATxU

VrzprL—=EF 7Yz ME Python Yz 3L —X AT L —XZ2EET2DIMoTNELF T2 MT
T VxR —RATI =7 NI, PyGen_New() S PyGen_NewWithQuallame () DRIRIIRFESH LT
37, fH% yield TRAEBDA TL—ra VI D ERINTE T,

type PyGenObject
VAL —=&F Tz MifEbhTws C HERTT,

PyTypeObject PyGen_Type
VxR —RATT 27 MIHIBT 3BA T =27 P T,

int PyGen_Check ( PyObject *ob)
0b BT 2 AL —ZA T 27 FDGEICEZERE T, 0ob i NULL TH o> T4 D FHA, ORI
WL £ 9

int PyGen_CheckExact (PyObject *ob)
0b 3 PyGen_Type DFAICEEIRLE T, 013 NULL THoTEIRD FEA, ZOBEBUIEICHKIIL
9,

PyObject *PyGen_New (PyFrameObject * frame)
Return value: New reference. frame 73 =7 MZHEHIDWTH 2RI 22 —X ATV =7 b EE
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BMLUTRLES, ZOBIE frame NOSREBAE T, 51805 NULL TH o TIER D FEA,

PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qual-

name)
Return value: New reference. frame A 73 = 7 v oIz =2 —X ATV =7 MEAEKL.

__name__ ¥ __qualname__ % name ¥ qualname WCEEL TRLE T, ZDREEIL frame ~DSHR
BFBRAET, frame 51EUE NULL TH o Tidh A,

8.6.11 JIL—F>FTxU+

N— a ¥ 3.5 TEM.
AN—F ATV =Y NI asyne F—TV - Felio TERLLBEBEIET ATV =22 +TT,

type PyCoroObject
AN—F A TI 27 bDIDD C HEER,

PyTypeObject PyCoro_Type
AN—FUF TV MINETEHA T2 b,

int PyCoro_CheckExact (PyObject *ob)
ob B PyCoro_Type DIFEIWELIRLE T, ob I NULL THo TIRD FHA, ZDOREBIIHE ITKD
LE7,

PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 7Y =7 b oLV al—F 7Y =7 bRERL T,
__name__ ¥ __qualname__ % name ¥ qualname WEREL TRL £ 3. ZDREEIE frame ~DSH
PEVET, frame 5180 NULL TH - Tidih THA,

8.6.12 OVTFAEHATD TV b+

AR N—Y a3 3.7.1 TEHE: Python 3.7.1 TETOAYTFAMEHD C API O > 72 F v &,
PyContext, PyConteztVar, PyConteztToken D\ DIZ PyObject RA Y X %5 X512 BE SNEL
7:’..0 1§Uiéi

// an 3.7.0:
PyContext *PyContext_New(void);

// in 3.7.1+:
PyObject *PyContext_New(void);

FHIE bpo-34762 2SR L T F X\,

N—Ya ¥ 3.7 TENM.

Z DHITIX. contextvars Y 2 — LD C API OFICOWTEHAL 3,

218 % 8E BRATI U I (concrete object) LY


https://bugs.python.org/issue?@action=redirect&bpo=34762

The Python/C API, JJ—2X 3.10.13

type PyContext
contextvars.Context A 7P x7 b ERIRT 270D C HiER,

type PyContextVar
contextvars.ContextVar A 7Y =7 F 2RI 27200 C Gk,

type PyContextToken
contextvars.Token A 7Y =7 M ERHT 27200 C REEHA,

PyTypeObject PyContext_Type
AVTFAMBERBT2MMA T2 b,

PyTypeObject PyContextVar_Type
AVTHFANER e RBT A T2 b,

PyTypeObject PyContextToken_Type
AVTFAMER =Y BERBT AT 27 b,

MFzyr<on:

int PyContext_CheckExact (PyObject *0)
o B PyContezt_Type DLGEIWCETZIRLE S, 0l NULL THoTIIRD FHA, ZOBEKIIHEITK
mLES,

int PyContextVar_CheckExact (PyObject *0)
0 7% PyConteztVar_ Type DBFEFICEERLE T, 0 & NULL THo TIR D FHA, ZOREBITHEIC
B LE T,

int PyContextToken_CheckExact (PyObject *0)
o D3 PyContextToken_Type DHFEIWCHEHZIRLE T, 01 NULL THoTIFRD F¥ A, ZDOREITHE
WL £ 9

AVTFRAMATY 2 M RIS B

PyObject *PyContext_New (void)
Return value: New reference. HiLWZED AV T XA ATV 27 b RELET, =7 —2EE 7
Al NULL 23R L 7,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. JEXNTz ctz AV T XA ME TV =27 POEVWAL—2ERLET,
7 —PRELBET NULL ZIRLE5,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. MITED AV THFAMF TV 27 bOERVWI VL —ZERK L ET, =7 —
D E B EIE NULL 23R L £9,

int PyContext_Enter (PyObject *ctz)
ctr ZBUEDAL Y FOBIEDQ I 7HF A MIRELE T, BINLES 0 &2, KRBLES -1 ZIBL
£79,
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int PyContext_Exit (PyObject *ctx)
cte AV TFARINIL, 1 OHIOAY FFRA M RBEDORAL y FOBIEDa Y 7F X MIEITL
F9, ML s 0%, KRELZES -1 ZRLET,

aY T A NEROBE:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. # L\ “ContextVar“At 79 = 7 b 2 XL BWVWLE T, name 51EUIH
HEEE TNy JOHWTHELNE T, def 5I1BIZ2 Y TFAMNERDOT 7 4V MEZIEET 50, T
7 4N PRV E “NULLY TS, 77— ELGEE. BEIX “NULL“ZR L E 3,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AVTFRAMNEBOMEZEE L3, BEHICT 7 —2SE 2581 -1 . [EXREA D2 - TH BT
LRATHII—DPEERDPSHEIE 0 ZIRLET,

2V T XA MEBD RN D o 1258, value 3ZNEIRTRA YRR -oTVWET, avy7TF A MEK
DRSS Bh o7z HEE. value HHETDDIEIRD X5k o TVET:

o (NULL TZIUIINUX) default _value
o (NULL TRIFAUI) var DT 7 L MHA
 NULL
“NULL“ZFRRIFIE. ZoBIIH LVWSREZIRL X3,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BEDQ 2> T F A MZBWT var D% value Iy PLEFT, ZTOD
EHEIZEZHLO =T ATI 2T b, T =PRI ->75E1F “NULL“ER L £3,

int PyContextVar_Reset (PyObject *var, PyObject *token)
var AY T XA MEBOREE VLY b L. token %R L7z PyContextVar_ Set () DFHIN 2 HIDIK
BICRLES, ZOBBUIIILES 0. RL7S -1 ZIRL 5,

8.6.13 DateTime #7>x 7 k

datetime £V 2 — LT, BARHMNA 7Y =27 bR RIA 7Y = 7 b 2REL TV E T, LUTIIRTHEEK
EHESHEIE. HOPUDHAY X T 7 4 )L datetime.h %Y —RIZ include L (Python.h ZZ D7 7 AL
% include L ¥¥A). PyDateTime_IMPORT ¥ 7 B %, #EIXEY 2 —LFIHILEI D &, EEH L TEH S BE
BHDET, OV nidbl Fo~ 7 a b 2 EHINEL PyDateTimeAPI 12 C HHEAANDKRAL ¥ X% A
NnxJ,

UTC Y IN VT 7R TBRIHD~ T A:

PyObject *PyDateTime_TimeZone_UTC
UTC #A4 LY —=VICHBTES VMU 2IBRLE T, ZHiE datetime.timezon.utc ¥R U A 7
?/ s 7 ]\ Tj—o

N—a v 3.7 TEM.
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BFzyr<rn:

int PyDate_Check (PyObject *ob)
Return true if ob is of type PyDateTime_DateType or a subtype of PyDateTime_DateType. ob

must not be NULL. This function always succeeds.

int PyDate_CheckExact (PyObject *ob)
ob 73 PyDateTime_DateType DA ICEHZIEL $9, 0b 1& NULL THoTIERD FH A, ORI
1527 ORI 8

int PyDateTime_Check ( PyObject *ob)
ob 73 PyDateTime_DateTimeType %% PyDateTime_DateTimeType DY 744 DA 7Y = 7 b
DGEWCERIBELET; ob 13 NULL TH o TR D F8A, ZOBEIZEICASIL £5,

int PyDateTime_CheckExact (PyObject *ob)
ob % PyDateTime_DateTimeType DHEICEZIEL £, 0b I NULL THo TIRD FHA., 2D
BRI IS L £9

int PyTime_Check (PyObject *ob)
ob 7% PyDateTime_TimeType %> PyDateTime_TimeType DU T X A DA T2 = 7 s DHAEI
HZRLET; 0b 1& NULL THo TR D F¥A. ZOBBRBEICHEINIL T,

int PyTime_CheckExact (PyObject *ob)
ob 73 PyDateTime_TimeType DHAICEHZIEL $9, 0b 1d NULL THoTIERD FH A, OB
HIZHII L L9

int PyDelta_Check (PyObject *ob)
ob 73 PyDateTime_DeltaType %!7» PyDateTime_DeltaType BIDH¥ 7 XA FDA T =7 DL
WHZPBELET; ob X NULL THo TR FHA, TOBEBIEEICHRINIL 3,

int PyDelta_CheckExact (PyObject *ob)
ob 7% PyDateTime_DeltaType D¥FEICEZIRL 3, 0b & NULL TH o Tid D FHA. ZOREEK
EHEIZHILE T,

int PyTZInfo_Check(PyObject *ob)
ob 7% PyDateTime_TZInfoType %2> PyDateTime_TZInfoType DY 7 X AL FDATY =27 + DI
BWEZRLET; ob I NULL THoTIR D ERA, ZOMKIIEITHIIL ET,

int PyTZInfo_CheckExact (PyObject *ob)
ob 7% PyDateTime_TZInfoType DGFEICHEZIR L E T, ob I& NULL TH-> TIR D F¥A, ZOM
BT L x5,

MUTEA72 =27 b 2T 270070 TS

PyObject *PyDate_FromDate (int year, int month, int day)
Return value: New reference. $8E L7245, A. HO® datetime.date 7 7Y =7 FZIRL E5,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int

second, int usecond)
Return value: New reference. ¥8E L7z, A. H. K. 7. B, ¥4 70D datetime.datetime
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AT PRIRLET,

PyObject *PyDateTime_FromDateAndTimeAndFold(int year, int month, int day, int hour, int

minute, int second, int usecond, int fold)
Return value: New reference. ¥8& N7z, A, H. W 70, B, =4 7 a#. fold @ datetime.

datetime A 7Y =7 FEIRL ET,
N— a v 3.6 TE.

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. ¥6E N7, 77, . ¥4 78D datetime.time A 7P =7 + %
BRLUED,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. T8 XN 7=k, 7. B, ~4 7o), fold D datetime.time 7Y =
7 MRIRLET,

N—Ya ¥ 3.6 TEN.

PyObject *PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. 8 EH7zH, ¥, ¥4 7 M D datetime.timedelta X7V =7
BRLET, v4 27 datetime.timedelta A 7P =7 P TERIN TV AHEFICAS XS
WIERL 21TV E T,

PyObject *PyTimeZone_From0ffset (PyDateTime DeltaType *offset)
Return value: New reference. offset 518 THRELBEEA 7ty b ZFO, AHIDR W datetime.
timezone A 7YV FEIKLET,

N—a ¥ 3.7 TEM.

PyObject *PyTimeZone_FromOffsetAndName (PyDateTime DeltaType  *offset, PyUnicode

*name)
Return value: New reference. offset 5|1 TIRELEBEEDZ 7y ¥, *name DX A4 LV =>4

#FFD datetime.timezone A 7Y 27 FEIRL E T,
N— g v 3.7 TEM.

MToxZruid date A 79227 P67 4 =V FEZRDET2ODH DT, 5143 PyDateTime_Date
F723 2 DY 72 7 A (Hl 21X PyDateTime_DateTime) ® £ ¥ A X ¥ A TRIFIUIRD T8 A, 5%% NULL
WCLTEZRLT, MFzv 7 3fTVERA:

int PyDateTime_GET_YEAR(PyDateTime Date *0)
FRIEOBBTRLET,

int PyDateTime_GET_MONTH(PyDateTime_Date *0)
A% 126 12 OMOBKTRELET,

int PyDateTime_GET_DAY (PyDateTime Date *0)
H%Z 125 31 OO TRLET,

LT~ 2Zvik datetime A 79 =27+ 2567 4 — AL KEEWRDODHTZDDODDTT, 58X
PyDateTime_DateTime /2 Z DV 77 5 ADA Y ARV ATHRIFINIRD XA, 518 % NULL 12 L
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TR, MF v 71TV ERA:

int PyDateTime_DATE_GET_HOUR(PyDateTime DateTime *0)
Rz 0 225 23 OO TIRLETS,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
D% 025 59 OROBITRELET,

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
% 025 59 OMOBHTRLET,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
<A 7ua%E 0215 999999 OREIOEMTIRL F5,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
74— F @R P~ —F4 LXK HOTADZL) % 005 1 FTORETELET,

N—a v 3.6 Tl

PyObject *PyDateTime_DATE_GET_TZINFO(PyDateTime DateTime *0)
Return the tzinfo (which may be None).

N— a3 ¥ 3.10 TE.

MToxZ7vld time A 72227 F067 4 =V FMEZID HT72DDHDTT, 5143 PyDateTime_Time
FREBFDOVT I ITADA VAR Y ATHRITINERD TR A, 518% NULL I LTERS5T, Bz v 7317
WEHA:

int PyDateTime_TIME_GET_HOUR(PyDateTime Time *0)
Rz 0 225 23 OEOBKTIRLETS,

int PyDateTime_TIME_GET_MINUTE(PyDateTime_Time *0)
D% 025 59 ORMOBITRL T,

int PyDateTime_TIME_GET_SECOND (PyDateTime Time *0)
% 025 59 OMOBEHTRERLET,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
<~A7a%E 025 999999 DRI TIRL F5,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
74—V R GRE: =24 22X 2RHOTLOZL) 2 005 1 $TOERTRERLETS,

N—a v 3.6 Tl

PyObject *PyDateTime_TIME_GET_TZINFO(PyDateTime Time *0)
Return the tzinfo (which may be None).

N— g r 3.10 TEM.

DTFo<=27ml time delta A 7Y 227 v 2567 4 — L FEE2L2DETEDHDDODDDTT, 518X
PyDateTime_Delta M Z DV 77 5 ADA Y AR Y ATRIFNIERD T8 A, 518% NULL 12 L Tid7%

8.6. ZoDATZ U+ 223
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53, BF v 73 TVEREA:

int PyDateTime_DELTA_GET_DAYS(PyDateTime_ Delta *0)

HEx -999999999 525 999999999 D DEELTIRL %3

N— a v 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *0)

BEZ 0 225 86399 DEIDERTIEL 5,

N— ar 3.3 TEM.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_ Delta *0)

<A Z7u®z 025 999999 OMOEHTIRL 7,

N—Y a ¥ 3.3 TEM.

UTo~v2nmid DB APl 2533 % L TOEMTY:

PyObject *PyDateTime_FromTimestamp ( PyObject *args)

Return value: New reference. dateitme.datetime.fromtimestamp() IZIET DIZHE L 72515 % 7
WD BF727% datetime.datetime 7P 7 M EAER L TRLE T,

PyObject *PyDate_FromTimestamp (PyObject *args)

Return value: New reference. dateitme.date.fromtimestamp() {ZIE T DITE L2518 &X I A5
#7277 datetime.date A 7Y =7 P EAEM L TRLEF,

8.6.14 B> hbDHDOFTI Uk

Various built-in types for type hinting are provided. Currently, two types exist -- GenericAlias and

Union. Only GenericAlias is exposed to C.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

Part of the Stable ABI since version 3.9. GenericAlias 7Y =2 24K L £3, Python 7
Z R types.GenericAlias MU T Z & [WFETT, 58 origin ¥ args 1% GenericAlias O
__origin__ BXU __args__ BT ZNZTNFREL £T, origin I& PyTypeObject* TZIFAX
%63, args & PyTupleObject* F7213EE D PyObject* TF, args DX T THRVWEHEEICIX 1
XTIV EHEIICAER I, __args__ 121X (args,) PRESINE T, 518F = v 7 3HR/NR=R 7=
B, 7zt Z origin BEZRT AT 27 b TR THEBITOH LIZEYIL £, GenericAlias @
__parameters__ JEMEIX __args__ 2 OMBIIIG U TEBIEAKINFE T, KB LGS, HIst3EH
ST NULL ZIRL £9,

DU HEROAZ Y = 2V v 2125 561TF,

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", (PyCFunction)Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

(RDR=I12%i <)

224
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(FiDR— 25 D %)

BE:
T—RETFTNAY v R __class_getitem__Q) o
N—a v 3.9 TEM.

PyTypeObject Py_GenericAliasType
Part of the Stable ABI since version 3.9. Py_GenericAlias() IZ&DRENZ COEATI =7 b
T, Python ® types.GenericAlias ¥ RT3,

N— ar 3.9 TE.
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NINE

#EBt (INITIALIZATION). #7KLI2 (FINALIZATION). XL v K

Python #IEALRRE B L T E W,

9.1 Python #IEA{LLLEI
Python 23®AEFNT WS 7 7V & — a Tl D Python/C APT BI¥UE {5 #iiC Py_Initialize()
BB MR T AUR D /A, ZHIEFISE LT W00 ofEE JO0-NILGBREEHR DD £7,
ROBIENZ Python OFIHHLOHIT B Z2IFFOHIE X3
o ARERSEL:
— PyImport_AppendInittadb ()
— PyImport_EztendInittadb ()
— PyInitFrozenExtensions ()
— PyMem_SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetdArenadllocator()
— Py_SetPath()
— Py_SetProgramName ()
— Py_SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption()
— PySys_ResetWarnOptions ()
o [HHREUSORIEL:

— Py_IsInitialized()

227



The Python/C API, U1 —2X 3.10.13

PyMem_GetAllocator()

PyObject_GetArenadllocator()
— Py_GetBuildInfo()

— Py_GetCompiler()

Py_GetCopyright ()

Py_GetPlatform()
— Py_GetVersion()

o I—T 4 UT 4:
— Py_DecodeLocale()

° )‘%U?Dbﬂ‘"ﬁ

PyMem_RawMalloc()
— PyMem_RawRealloc()

— PyMem_RawCalloc ()

PyMem_RawFree()

AR ROBEEIE Py_Initialize() X DHENC BMUYHIARE TEHD FHA : Py_EncodelLocale(),
Py_GetPath(), Py GetPrefiz(), Py_GetEzecPrefiz(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads () .

9.2 JO—NILREREEH
Python 121%. #&c RIEEESRLA 7> a U 2HHT 2 70— N BRBEDDDERD DY ET, T 741V T
F D75 7F avr R4 VAT ay THIEIRNE S,

AT arvTII7 Dy FEND L, 77 7DMEIEEDL T a vty P INEREUCRD 3, Fl 2,
-b Tl& Py_BytesWarningFlag A% 1 IZE X, -bb Tld Py_BytesWarningFlag 7% 2 WICFKEINE T,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LI L7HE. £ bytes % int LB LGB ICES 23
AXEET, 2 LEDEEZFREL TV EIHEIE. T —2RESITET,

b A a v THRELET,

int Py_DebugFlag
N=P—DF Ny FHNZHEMILET, (EMREHTT, ar M AF T a VIREFELET),

-d #+ 7’3 3 > ¢ PYTHONDEBUG BRIBEZTHREL F7,

228 % 9 & #IHAML (initialization). #&7THIHE (finalization). XL v F
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int Py_DontWriteBytecodeFlag
JEX HICRE L2 E. Python 13V —RAEY 2 — DA VK- FREIC .pyc 7 7 4 LOIERE A
Ao

-B #+ 7’3 3 > ¢ PYTHONDONTWRITEBYTECODE BRISZHTCHREL 9,

int Py_FrozenFlag
Py_GetPath() O TEY 2 —URBARZAZEIDHL TVWE L EDT T — Ry =Y ZMHIL 75,

_freeze_importlib B 25 ALY frozemmain v J AMBERT 2IENF T 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRSEARAZE TR W TINCRE SNIFEIT, 1 BRESNE T,

72 7 ¥a Th\WEE, PYTHONHASHSEED BRIEAZHK ZHiAS — 7Ly by > ay— REHEL
*9,

int Py_IgnoreEnvironmentFlag
2T PYTHON* BRIFZAEZ A L £ 3, 21X, PYTHONPATH X PYTHONHOME 7% ¥ C3,

-EAXFvarve -1 XS arTHRELET,

int Py_InspectFlag
BHIDSIEICA I VT I BEESI N B -c A 7Y a YOIRAHEINERIZ, sys.stdin X —3 F
NMCHAZINRBWE ETH>TH, A2V T Ipaxy REFEFLEKRIA VXS 774 7TE=FIZA
DET,

-i #7°3 3 > ¢ PYTHONINSPECT BREZHTHREL F5,

int Py_InteractiveFlag
1A T arTRIELE T,

int Py_IsolatedFlag
Python Z[RREE— FTHEITLE T, FREEE— FTIX sys.path ZRAZV DT 4 L7 U2 —H
DYFA Ry —=YDT4 L7 M) 2EAEEA,

I A S a yTHRELET,
N— a3 v 3.4 TEM.

int Py_LegacyWindowsFSEncodingFlag
If the flag is non-zero, use the mbcs encoding with replace error handler, instead of the UTF-8

encoding with surrogatepass error handler, for the filesystem encoding and error handler.

PYTHONLEGACYWINDOWSFSENCODING BRIZZMNZE TR WX FINIHE I NG EIT, 1 TRESH
%9,

kDL I PEP 529 2B LTI EEW,

HMFe]RE 72 BR4%: Windows o

9.2. JO—-NILBREELH 229
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int Py_LegacyWindowsStdioFlag
7 5 7L TRWEE. WindowsConsoleI0 DD D IZ i0.FileI0 % sys DFHER MY —L ¥ L
TEWE T,

PYTHONLEGACYWINDOWSSTDIO FRIBZERMZE TR W FINCEREEINGEIC. 1 KERESINET,
EDE LI PEP 528 2B L TL X\,
F el RE2 BREE: Windows .

int Py_NoSiteFlag
site EY 2 —/L® import &, ZDEY 2 —HITR > TWiz site Z & D sys.path NDIEIEZ L)
LT, BT site ZIRIIC import LTH., IS DEEFEITEINERA (FATLERVERIX.
site.main() ZFEXHLTLZE W),

SFAFaryTHRELET,

int Py_NoUserSiteDirectory
A—HOHA CNYT—SDT 1 LI R % sys.path ITEML A,

-s *+ 7> a, -I. PYTHONNOUSERSITE IRIEZH TR EL 7,

int Py_OptimizeFlag
-0 * 7> a > ¥ PYTHONOPTIMIZE BRIEZECHREL F9,

int Py_QuietFlag
AVRIT VT4 7E—FTH copyright ENXN=Ta DXy t—IZRRLER A

-q A7 a vy THRELE T,
N—a v 3.2 TEM.

int Py_UnbufferedStdioFlag
BN LS -2 Ny 77 D Y LRV K S ICHHIL £5,
-u #+ 7> 2 > ¥ PYTHONUNBUFFERED BHRAM CHREL 7,
int Py_VerboseFlag
EYV 2PN NI v =Y 2L, ZOAHRE T (77 A NVAREL I, VEY 2 —
V) o= REINZOPERRLET, 22 U EDOBEE, TV 2L EBRTILZLCF v

L7 7ANT A=A LET, £/ BTROE 2 -2 ) =7 v IS 3 15H
ML E I,

-v * 73 a > ¥ PYTHONVERBOSE BEZHCHREL F75,

230 % 9 & #IHAML (initialization). #&7THIHE (finalization). XL v F
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9.3 122 —71) 2D#EAL & T NIE

void Py_Initialize()

Part of the Stable ABI. Python £ > &2 =7V X E#H#A{L L %3, Python OHEDAHLZITS 77
r—aryTid Mmodosw3 Python/C API ZH 3 % & b HiIC Z OBIRZF OO S 21T UL
DEEA, WL D2DBIFMIDOWTIE Python MEAEET 22 LT 23\,

COBBIEE - FEAEY 2 -1 DT —7 )L (sys.modules) ZHHUL L. Higr 22 EY 2 — LB
builtins, __main__, sys ZERLET, F/h. Y 2 —RE LR (sys.path) DAL L £,
sys.argv OEIFITVWER A, FHET 2L, PySys_SetdrguEzr() o T & W, ZOBEEK%
(Py_FinalizeEz() ZFHIFIZ) BEMIHL THMBITVELA, RDHEIZD D A, LK
M, 2Bz 7 —T9,

EMR: Windows TlX 0_TEXT %°5 0_BINARY N2 YV —J)LE— FBRZEINFTH, ZHUIZD C
SV RALBFoTNWEayY —Th Python BADFEVBETICHHEEERIZFLE T,

void Py_InitializeEx(int initsigs)

Part of the Stable ABI. initsigs 12 1 Z¥aE L7IGE. ZOBEBIX Py_Initialize() EELT XS
BEL £3, initsigs 12 0 ZIEE LG E. AL DS 7 F ANV RS OERERF Yy T2 D
TE, ZHUd Python OEDALTERTL x 5,

int Py_IsInitialized()

Part of the Stable ABI. Python £ > & 7"V ZBPIHHLE A THIUIE GEE ) 2, 2 RIFUIH
(¥a) ZBUL%9, Py FinalizeEzx() ZWMUHI L72IX. Py_Initialize() ZHUOMUOH T £ T,
ZOBBIIMEIRL ET,

int Py_FinalizeEx()

Part of the Stable ABI since version 3.6. Py_Initialize() & ZhED Python/C API BE¥T
Tolz2TOWILIEZEDE L. RED Py_Initialize() MEH LLI#RIZ Python 4 ¥ X 7V
ZAWERLT2RTDOY T4 X T Y X (sub-interpreter, Fae® Py_NewInterpreter() %ZH) %M
ELFT, HAENZRKE T, OIS X > T Python A & 7V ZDHEMR L2 X E VIS TR
NFEF, ZOBKE (Py_Initialize() ZFHITIC) BEFEHL THMBITVERA, BHEITERD
B3 0 TF, KTIFT (N9 77 ) Y 7 ENEF—ROBEHL) DT T — 55 oA -1 R
SINET,

ORI RBEINTOIHEIIW L DO0H D £F, Python DEDIAAZIToTWET TV r— 3
VT, 7V =2 a v EHEH TSI Python ZHEH LI-WZ BB DET, T2 B
0— RA[REA 75V (H2 WX DLL) 25 Python £ Y2 7YV 2%&Zua— 3577V —>a»Tld.
DLL #7 > u— K¥3HiIZ Python DR LZX TV ZL2THRRLIZVWEEZ 20 LAEHEA, 7
TV r—2ayATEETWVWS XEY Y =7 2B T 22, FAREX Python BHERLIEXAEVZ T
TV =2 a OB TRNCHRE BV B HBE86HD 5,

NTBELVPEABFIE: T2 REY2a— I HNOF TV 27 MIT VX LRIERETHIBREINE T,
DD, MDA T2 b (BRA T2 FBEAET) REV 2 —VIKET TR T I X
(Ldel _ O XYy R)DERBMLTLES ZeHDET, BICE—FENd X 5127% > TV ALk

9.3.
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EY 2P Python iIZ&k->Tr—FEINTWEEAE, 7oua— FENEHA, Python 25HERL 72
AEBYDBDLTOLRBLBREINZ VDD LNERA (XEVY—2ZRALLL, EI3#HELTK
7ZEWV), ATV 27 MEDERSRICHEIN TV A X BV IR IhiRnwz erdh £3, HEERE
T a—ADHERLEATVIEBRENZNZEDRH D ET, HIREY 2 =T ko T #IHbL—
FrE2EMEMUHTEIELSEELARNZ DD 3, 25 LRNIE, Py_Initialize() %R
Py _FinalizeEx() % 2 U EFUHTEEZDEET,

5184 L T B A X b cpython. PySys_ClearAuditHooks XM L %7,
Py ySy

N— ar 3.6 TEM.

void Py_Finalize()

Part of the Stable ABI. Z OB#UE Py FinalizeEz () OBRFHMMEAN—T 2 > T, ROERD D F
Ao

9.4 7OEXTARFDNFA—%

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py Initialize() PFHINZ 45, ZOREEIEZ DRNCHEZ T UER D T8 A, ZEHED 10 1
BWT, YOxra—T4 YIBIUOYART S W EHES %, str.encode() ¥ FIERDEK T
ELET,

ZhiE. BREZEDME D 20 PYTHONIOENCODING OfEi%z FE XL, HoHAAI— R 10 v
a—F 47 %aryru—)LTE3L5CLET,

encoding ¥ errors D ¥H S EFIEM 5% NULL 125 % Z ¥ G, PYTHONIOENCODING ¥ 7 7 L b
EOYHE P EEHAEMES Ze N TEET (MOFREWKFELET),

ZDFIE (52 WVIFMDFE) 1D 5T, sys.stderr I&HIZ "backslashreplace” =7 — > K 7%
ffi5 ZEITHERLTLEE W,

Py_FinalizeEz () ZWUOH L7HER. Py_Initialize() ZMOHTHNC, Z OBZ HEFOH
TRHEPHBTL & D,

RIIL7eH 0 2. 7 —DHEIRX 0 THRWEZELET (BIRIE. A 27V XIS =1k,
NYOLE S G RON k¥ Wt FE P S

N—=a ¥ 3.4 THEM.

void Py_SetProgramName (const wchar_t *name)

Part of the Stable ABI. ZOBEEEZMUIH TR, BUINC Py_Initialize() ZMOHT XD HHj
WIHEOHE R TERD 28 A. COBBIEA 2TV XICTB 27T A0 nain() BBICHEEL -
argv[0] GIBDEZBEZAET (VA Fx v 77 XA NET), ZO58UEIX. Py_GetPath() %,
MR T 2B, 4 > &2 7V ZOETAIREFE AL 5 Python 7> %A 554 75 UANOHEN
NRREWRT 2701IffbhEd, 774/ FOfEIF 'python' TY, Sl aiinEhizv A ¥
F ¥ 77 RLFHIT, HULREEABICA > TOWARFAERS S, ZOoNEEX T 0 T LADFETHICE
BELTERDERA, Python £ VX TV XADa— T, ZOREHEBONELZEET 2D DIE—1]
HHERA

232
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NA MXFFHN % wchar_* XFHNIT 23— K§ 512id Py_DecodeLocale() o T 7ZE W,

wchar *Py_GetProgramName ()

Part of the Stable ABI. Py_SetProgramlame () TREINT=T 0T T L%, T 74+ bDTur
Z 5% %R L %Y, BRI SCFAIRA ¥ ZIIE 2GR Z R L £, RO E LA Z o
EZZEETEEE A

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a3 ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetPrefix()

Part of the Stable ABI. Return the prefiz for installed platform-independent files. This is derived
through a number of complicated rules from the program name set with Py_SetProgramName ()
and some environment variables; for example, if the program name is ' /usr/local/bin/python',
the prefix is '/usr/local'. The returned string points into static storage; the caller should not
modify its value. This corresponds to the prefix variable in the top-level Makefile and the
—-prefix argument to the configure script at build time. The value is available to Python code

as sys.prefix. It is only useful on Unix. See also the next function.
This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—a ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

wchar t *Py_GetExecPrefix()

Part of the Stable ABL. 72 9 b 74— KE D7 7 ANDBA VA=A EINTWVWEIEMTH
exec-prefir IR L E 3, ZODfHIX Py_SetProgramlame () Tty bEN/27 07T ARV DD
BREBEZRZ b iz, BxoMnHAlr s8N shE S, FIZIX vl J 2408 ' /usr/local/bin/
python' DFA. exec-prefix & '/usr/local' 127D %5, BIBDNMR T LFEHIRA ¥ XIFEIVRECE
R L 7; BROFTHLANZ ZOE2ZEETEEEA, TOMEIF Yy L)L) Makefile 12
FEE SN TV S AL exec_prefix . BV F{HIC configure 227V 7 MIHEE Lz --exec-prefix
FIEITHB L TWE T, ZDfHEIE Python 22— FH 51 sys.exec_prefix & L THATE £3, Unix
DATHMT,

Hi: 799 P74 —bMKEFD7 7 AV (FITRASREEIT A 75 0) 235loT 427 F UV U —AIZ
A VAP =LENTWVBEE, exec-prefix & prefix ¥ B D F3, UK A X b —=LERETI,
77y b7 d = LIEIFED T 7 A DS Jusr/local KINDLNZ—T. 7T v b 74— LKEFEDT >
A W& /usr/local/plat 7V VY =D LN E T,

—INZ, Iy b7 =2 N—Fv 7Y I 2777 I VOHAGDOEEELE T, f
ZI1Z. Solaris 2.x ZHEEXHTWS Sparc ¥ VIEETRAL TSy b 74— L TH B AR LETH,
Solaris 2.x ZEIfEEETWV2 Intel ¥ VIFED 79 F 7+ =212 D EFT L. AL Intel v 2T
H Linux ZEEX B TVWARLERFDOTTI Y b7+ —A4 T, —RIICIK, AEARLV—FT 4 7
VATATH, ATV —VETarvOEIDDIIELRSE TSIy b7+ —LTF, I Unix DARL—
TAYITIAT LADEEFFEEELATT; JE Unix D AT ALTIE, 4 YA M—ILHKREE THE
7o TWT, prefix % exec-prefix IZIFEMRD IR BXFIINFRESNTVET, TV NLFELD
Python N4 F2—=FE 7 I v F 74— ZIMEFELRVOTHERELTLEZEY (EEL, EDN—-Y 3
> ® Python T2 ¥ XA L ENPIEKEL T,

9.4.
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A7 LEHE X, mount X automount YR T AEMFHoTC, T v b7+ —2LHD /usr/local/
plat ZER o7 7 ANV AT LAIEE, 75y b7 4 —AMT /usr/local ZHEHE T 27D DFKE
HEEH>TWBETL & D,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a3 3.10 TEHE: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetProgramFullPath()

Part of the Stable ABIL. Python EfTAIREFADTER 7075 2% %RLET; ZOEIET 7 +1 b
DEY 2 —WRRAR% (RiEhD Py_SetProgramlame () TREINTZ) 707 T 1540 58T 2
WEIERNCEIRE SN E T, BIBAIR T XTFHNIRA > ZIIERI 50 B R U E 3 BIOMUOHI L
X ZDEEEETEEEA, ZDEIE Python 2— F2 513 sys.executable ¥ LTHHATE L7,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetPath()

Part of the Stable ABI. 77 4V FDEY 2 — VBN AZRLET;, S2RF (Lo
Py_SetProgramliame () THREEIN) Tu /I 0t W OrDREEZH»LFHEINET,
ROEE 722 XFHNE, 77 v b7+ — MMEEFEO SRR ) XFThElShi—EDT 4 L7 U HAH
5% b ET, KUHFIX Unix £ macOS T ':', Windows TiZ ';' T3, BAEINR T FFHIR
4 ¥ RIFERE R ZR L F T RO LANZ Z D2 ZETE £ A, sys.path 131~
ZTV R E > TIOETHILEIN, ZORICEY 2 — %20 — RTIEOMBARRELET 2729
WWIBIES 5 2 EAARET, WV TWwz s EhE T,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N—Y a ¥ 3.10 TZHE: It now returns NULL if called before Py_Initialize().

void Py_SetPath(const wchar_ t*)

Part of the Stable ABI since version 8.7. 77 # )V FDEY 2 — LB ARAEZHEL T, ZOEK
D Py_Initialize() X DENIMOIH X NG, Py_GetPath() \E7 7 L b DB ARRAZEIHL
o83, ROVICZOBEBDEZTMBANSAEZRLET, 24U, Python 37 7V r—> 3 i
HARAENTVT, ZO7 TV r—2a Yy ETOEY 2 - LOYREZER2HEL TS & ZI1E
FTF, RRET Ty 27 4 —2REORYID XFETHEHENTWIRERDH D £3, XY XFIF
Unix & macOS T ':' . Windows TiX ';' TY,

This also causes sys.executable to be set to the program full path (see
Py_GetProgramFullPath()) and for sys.prefix and sys.exec_prefix to be empty. It is
up to the caller to modify these if required after calling Py_Initialize().

NA P XFH)%E wchar_* XFAHNZT 2 — K 3§ 5121 Py_DecodeLocale() ZffioTL 72X\,
NAGIENECav—3hxd, LedoT, MU LZE TRICHCH L35 BE BRI TE %7,

N=Tay 3.8 TEH: 7ulJ r04HNIboT. BT I LD T NN sys.executable IT
fibhd k5T h EL7,
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const char *Py_GetVersion()
Part of the Stable ABL. Python 4 ¥ X 7V XDAN=Ya Y ERLET, N—=Yavid, ROXk5%
RO FHITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

=T —F (BRIIDAR=ZALFET) i, BED Python D=V a ¥ TT; BAIOXFE, ¥V F
FTRUILGNXA T ¥ —N=Tar A F == a3 TTF, BBDPRTFINRA ¥ RITFITIR
R Z R L £, BBOMOHLHIZZDEZZEETE LA, ZOfEIE Python 22— F22 513
sys.version ¥ LTHHTEET,

const char *Py_GetPlatform()
Part of the Stable ABL. IHED S v b7+ —2D 7T v F 7 — LA FHN %R L £ 5, Unix T
F. ARV =T 4 YTV RT LD T RAD” LRl NLFICER L, RACA Ty -V Y a v KSR
T 7RI 72 > TV E T, Bl ZIX Solaris 2.x 1X, SunOS 5.x, £ LTHHISNTWE T, 'sunosh’
127D £F, macOS Tk 'darwin' TF, Windows Ti& 'win' TT, BEINRTXFHIRA ¥ X
F R BRI R L 7 O CH LENXZ 0EZEETEER A, ZDfEIX Python 22— K
5% sys.platform & L THIHTE ¥£3,

const char *Py_GetCopyright ()
Part of the Stable ABI. BIfED Python N—3 a Y $ 2 NHROBEHR R TANZRLE T,
A

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BIEDS IR § S FHR A ¥ 2R LR EERZ R L 3, RO O LANZ Z OE2ZEETE ¢
Ao ZODfHEIZ Python 2 — K251 sys.copyright & L THIAHTZ 3,

const char *Py_GetCompiler ()
Part of the Stable ABIL. BifE{# > TW3 =2 2 > ® Python Z L R F3BUICHWEZa Y4 7%
RN, AEEINCH - 72 FH 2R L £ 5, Bl Zi3:

"[Gce 2.7.2.2]"

BEEAYIR 3 S FHIAR A ¥ X FE 2L R 2R LU E 3 B OCE LA Z o2 ZETE 8
Ao ZODfHIZ Python 2 — K2251% sys.version O—#e L THD H¥EF T,

const char *Py_GetBuildInfo()
Part of the Stable ABI. BTE{# - TW3 Python f YR TPV XA VYRRV AD, ¥—r Y AKFLE
N RHFFIZBE S 2 1HREELET, FlziX

"#67, Aug 1 1997, 22:34:28"

BIRNE § AR A &~ Z3EH R EEIER 2 B L £5; BROMOH LR OEZ2EETE 8
Ao ZDfEIZ Python 22— FH 513 sys.version O—#fe LTI D ¥ £ 3,

void PySys_SetArgvEx (int argc, wchar_t **arguv, int updatepath)
Part of the Stable ABIL. arge BEX U argv IZHESWT sys.argy ZHELE T, 50518 E 71
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77 5D main() WKHE L5 BT OE T2, BAIDOEZED Python 4 Y X TV ZDIEEL Lo TW
ZFTEROART TR, FITSNZ A7) T M E2SRURTIR S RVEDEWE T, FEITT
BRIV T IHRRNGE argy ODRPIOERIZELFINCL TR EVERT A, ORI sys.argy
DOUEHIC KL 72356, BT F —% Py_FatalError() THILGEE T,

updatepath 25 0 DG, ZZFTOEEDN ZOBEBD T2 Z L DETTT, updatepath 73 0 TRV
A, oML sys.path ZUATO7 LTV XARESOTEBIELET:

o HIETHAZ Y T+ DOAHID argv 0] IKEINZLHE. TDORAT VT 23D 2 GO <R %
sys.path OEBITEML $3,

o ZNLMDYGE (arge 73 0 72 o7 D, argv[0] DFEIET 27 7 A VHZIL TWRWVWER),
sys.path OFETHICEDCFHIREBML T, ZAUIBEDIEET 4+ L2 b Y (".") ERFEFICEN
TH5DLRULTT,

NA PXFFH)%E wechar_* XFFNCT 2 — KT 3121 Py_DecodeLocale() - TL7Z& W,

AR BH—0R27 VS MNEETTIUNDOHEHNT Python £ ¥ &X 7Y ZEHDIAATWE 7 V) r—
¥ a v T3, updatepath 12 0 ZJE LT, BERGEIFENT sys.path ZEHIT 22 2BTITHL
3, CVE-2008-5983 2L T &\,

3.1.3 X DHEIDN—= a ¥ Tld, PySys_Setdrgv() OMEFH UDTET L72#IZ sys.path OFEBHDE
REWMOHT T ALHRBELSNET, FIZIXZDOX S ITEVET:

PyRun_SimpleString("import sys; sys.path.pop(0)\n");

N—Ya ¥ 3.1.3 TEM.

void PySys_SetArgv(int argc, wchar_t **argv)
Part of the Stable ABIL. Z ®B¥id. python £ ¥ X TV XN -1 + 7> a U ETETEIATVWEYE
E%RE PySys_SetArguEz () D updatepath 2 1 ZRELZDEFAL & S5 CEEL 7,

NA P XFH)%E wchar_* XFAHNTT 2 — K F 5121 Py_DecodeLocale() ZffioTL7Z2& W,
N— gy 3.4 TEH: updatepath DEIX -1 & 7> a VITKIFEL T,

void Py_SetPythonHome (const wchar_t *home)
Part of the Stable ABI. Python DS £ 75 UNH 5, 774N D "home” 74 L7 bV 2K
ELET, 5IOCFH OREMKICOWTIE PYTHONHOME 2 BB L TL 2 &\,

SIBUIER R R P L =D WICEIPNT IR YT LETHICEERZ o0& 5 R ek X FHTH
LZRETT, Python 1 Y X7V RIEZDA ML —YDONEEZEHLEHA,

NA MXFFH)E wechar_* XFFNCT 2 — R332 Py_DecodeLocale() - TL7Z& W,

wchar_t *Py_GetPythonHome ()
Part of the Stable ABI. ®iE|®D Py_SetPythonHome () FWEUH L TEEZIN/ZT 7 # 4 + @D “home”
%>, PYTHONHOME BURZABDHE TN TWIUIZ DEZE L £3
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This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a ¥ 3.10 TEH: It now returns NULL if called before Py_Initialize().

9.5 XL w RIKEE (thread state) £/ O—NIL1>&2 7)) 20w Y (global

interpreter lock)

Python 4 ¥ &7V ZIIFZEIIEA LY RE—T7TEH D FHA, vLF XLy FD Python 70 7J L%
R—bT22012, JO-NILA2ETVEOYY H230E GIL LWHER 2 Za—rutka vy 28 FELT
WT, BIEED AL v RS Python 7Y =2 MIEBIZT 72 AT AHIICHT Oy 7 2EE LTI S 7%
{BoTWVWET, By ZEELRTIUR, BMLRETIZ, SV FRALy RTRT7 7 LAOFEFICHERT| %
EIFTAREELRDD ET, 222, Z2DRAVLy FRFLA TV =27 bOBRBAI T Y M ERIFRCA 7 U X
TR, HRICSEA Y Y MEZETRLS —EZT L2AA Y7 ) X ERRVeD LRLER A

I, GIL #HEHR LAV v F2TH Python 7Y =7 b R#EL/ D, Python/C API BiE% MO
HLZDTELZLWIL—ADHD FF, WITAWHEZLZI 21— 27012, 4 Y27 ZIEHIICE »
I ERBMLUIZDEE LD LE T, (sys.setswitchinterval() 28) Zovry 277wy Z75&EI D 5
% 1/O HEDNET SRR - R XN, /O 2ERT AL v R0 1/O BEQTET ZFioM, oL v K
DEWETEZ XSICLTVETD,

Python 4 ¥ & 7Y ZIZAL v K T2 I BERIERE PyThreadState LIHEN 2 7 — XEEOHFICHRTFL
T 2L T — ULEHE U THED PyThreadState T RA VX% 1 OFb % T, ZO7p—rUL%E
B PyThreadState_Get () Zffio THUETE T,

9.5.1 #i3k 01— FAT GIL Z#KYT %

GIL ZBET 213 AL Da— P&, RO XS R BMEEICRD 3

Save the thread state in a local variable.
Release the global interpreter lock.

. Do some blocking I/0 operation ...
Reacquire the global interpreter lock.

Restore the thread state from the local variable.

Z ORSEIRIEBIC— RN DT, FERHMICT 2012200~ 7 udpfBEINTVET

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

Py BEGIN ALLOW THREADS ~ 7 mi3¥#ilz77 vy 2 2L, BLue—2 1l ZHE2ES LT T,
Py_END_ALLOW_THREADS &7 v v 7 %L E3,

Fogoy 23R0a— FICEBEXINET:
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PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...

PyEval_RestoreThread(_save);

CHhoDBBOEEEHAL 2T, GIL ZHEDAL v NIREEZIETRA VX2 H#ET 2 -0 bt T,
0y 7 ZRMLTAL y FIREEZREST 288, vy 72 BNT 2ANCBED AL v FIREERA VX 2HUF LT
BORINERD FEA (BORAL Yy RRTSXEry 72 BRLT, BHHDRA Ly FIREE 70— LA
WHRELTLES 2D LARWELTT ), HiZ. By 72 ERLTALy MREZERT 2B Zu—
PNUVEBIZA Ly FIREERA Y X2 REFT 20010 v 7 2 BB L TB2RFUIR D 8 A

FR: GIL 2T 2DFLAED Y AT LD /O BBEMEHTRTTA, XEUNY 7 7120 T 3E
fELIEZbD & 512, Python DA 7Y =7 M7 72 A LRWERM» 2 2 5HMUHEZECH T 23 GIL
PRRINT 2 2 L I3ERTT, Bz, z1ib % hashlib €Y 2 — WFEHFR Y & 2 3 EORNIC GIL # @i
L%,

9.5.2 Python UATESNI-AL Y K

Python API Z# L TEHN/ AL v F (threading €Y 2 — /7R ) TIEXHBIINIC AL v RIREEDE D Y
TohT, Eidoa—FRIELKEEET, L2l (HEiCTRALy FEHZITSHED I 4 75 V)72 8iIc &
D)CBHETRALy FEARLIZIGE., TOAL vy FIZi& GIL 237% <, ALy RIREF — 2SR d vz e
WHERTLZRENDD 7,

ZOEIRAL Y Fh 5 Python a— REMUHTREDND 255 (D74 773V hba -1y 755
APL % ED X< & 3HITF). Python/C API MUHTHIC, AL v FIREEF — X Midithe R L. CIL %
BHL, ALy FIREEBRA VX ZREFETLIIET. ALy REA VR FYRIEFRLZITNIEZD FHA, A
Ly RIMEXEERKZTS, ALy RIREERA VZ%Z2V Ly FLT, Ry Z2@RL. BRICAL Yy FIKEET—
SHBEIRD X £ ) BB L R UZR D $8 A,

PyGILState_Ensure() & PyGILState_Release() 1ZZ DM ZHEIZITVWET, COAL Y KHh S
Python % M:-ONH 3 B 2 5K T O L D TS

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction();

/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release(gstate);

PyGILState_x Ba#id. (Py_Initialize() WX o THEINIIESND) 70— Y& T Y X 1D
PIEET 2 ERET 2HICKRE DT T FE W, Python 1 (Py_NewInterpreter() Z{fioT) BDA > &
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TV REERTELZEIXEDDEDD FEAN, EEA &7V XL PyGILState_x API Z{EE TS Z
CRTAR—-PFPEINTOERA,

9.5.3 Cautions about fork()

Another important thing to note about threads is their behaviour in the face of the C fork() call. On
most systems with fork (), after a process forks only the thread that issued the fork will exist. This has

a concrete impact both on how locks must be handled and on all stored state in CPython’s runtime.

The fact that only the ”current” thread remains means any locks held by other threads will never be
released. Python solves this for os.fork() by acquiring the locks it uses internally before the fork,
and releasing them afterwards. In addition, it resets any lock-objects in the child. When extending or
embedding Python, there is no way to inform Python of additional (non-Python) locks that need to be
acquired before or reset after a fork. OS facilities such as pthread_atfork() would need to be used to
accomplish the same thing. Additionally, when extending or embedding Python, calling fork () directly
rather than through os.fork() (and returning to or calling into Python) may result in a deadlock by one
of Python’s internal locks being held by a thread that is defunct after the fork. Py0S_AfterFork_Child ()

tries to reset the necessary locks, but is not always able to.

The fact that all other threads go away also means that CPython’s runtime state there must be cleaned
up properly, which os.fork() does. This means finalizing all other PyThreadState objects belonging to
the current interpreter and all other PyInterpreterState objects. Due to this and the special nature
of the "main” interpreter, fork() should only be called in that interpreter’s "main” thread, where
the CPython global runtime was originally initialized. The only exception is if exec() will be called

immediately after.

9.5.4 5L AXJLAPI

CHRRZFH WD Python 4 ¥ 2 7)) X Z28iAT & TR S —RIVNICHE LN 2 TPEBIIRD LB D TT:

type PyInterpreterState
Part of the Limited APT (as an opaque struct). Z D7 — X @KL, HRBET 22 MDA L v ¥
BTHAESIN TV RERZRBILES, ALA VX TVRXET 2 ALy MIFEY 2 —VERERPZ
DN O DN RERE LA L TOE T, ZOMEERICIEAB (public) DX Y N\iZdH D 8 A,

BR2AVRTVRIETEAL Yy FIETIE., FAFREZXEY, EPATVWE 7 7 A LTAZ Y TR
R Wnwolrot DREERNT, FHPRETEMIEEINTVERA, GIL D F/=, ALy I
YDA YRTY)RIZBLTVWELIELLTIRTORAL y FTHEINTVWET,

type PyThreadState
Part of the Limited API (as an opaque struct). H—D AL v ROREE R T 2RI T 27— X1
BIRTT, ALy FOAL YR TY XKERIETHRA > X interp (PyInterpreterStatex) 72236
ENTVBET XXV NTT,

void PyEval_InitThreads()
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Part of the Stable ABI. Deprecated function which does nothing.
In Python 3.6 and older, this function created the GIL if it didn’t exist.

N— a ¥ 3.9 TZH: The function now does nothing.

N—=Tary 37 TEHE: ZOBIE Py_Initialize() DHIFFHEINS X512 D, DIDIWELL
TREED S LD F L

N—=Ya ¥y 32 CTEHE: ZOMBUE Py_Initialize() XDRICMUIHT I ENTERIRD E L,
N— a v 39 CTIEHRE, ~—Y 3> 3.11 CTHIETE.

int PyEval_ThreadsInitialized()
Part of the Stable ABI. PyEval_InitThreads() Z 3 TIMUHLTWIHEIIE GkEn) KL
¥9, ZOBKE. GIL ZEBBETWKPIEFT IR TEETDT, YU IZNLALy RTETLTVS
Haicida y ZEED APIFFONE L 28T 27125 e 3 T&E %9,

N—=Yay 3.7 TEHE: GIL » Py_Initialize() THHHLENZ KS1TRD F L7,
N—Pa v 3.9 TIHER ~N—a> 311 THIRTE.

PyThreadState *PyEval_SaveThread ()
Part of the Stable ABL (GIL 2R Z N TW25E) GIL Zf#M LT, ALy FOIREZ NULL 12
L. LETOA L w FIRRE (NULL 13D $8A) ZIRLE T, vy 72033 TIAERINTWRIHE, Bl
TEDAL Yy Ry 7 2R L TWRIFIUIRD $EA,

void PyEval_RestoreThread (PyThreadState *tstate)
Part of the Stable ABIL. (GIL RSN TW25E) GIL 2#B[ LT, BIUEO R L v NIREZ tstate
WWREL T, tstate 13 NULL TH o TR D ¥ A, GIL BERSNTOVT, ZOBMEIFIH L
ALy RPT TRy 72ERLTVWEIHA. 7y FayZicfib £73,

AR TURALDPKETIUEEZLTVWSEEIZ, ALy 20 Z0OBBERUHTE, ZOAL Y R
A Python ICX o TEREINzDDTE Do/ LTHKR TSN E T, _Py_IsFinalizing()
% sys.is_finalizing() 25 . ZOKEZMNOHTHIICA > & 7)) XA T S5 @EDRP
ROPERTE, EERVWAL Y FOKRTHEITONE T,

PyThreadState *PyThreadState_Get ()
Part of the Stable ABL. BIfEO AL v FIREEZIREL FF, GIL ZRFLTCOWRITNIRD EEA, B
FEDRAL v RIREEDS NULL 72 5, (MEOCH LAY NULL F = v 7% LR T & 512) Z OBFI @
MWL —ZRIT LR >THET,

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)
Part of the Stable ABL BIfED AL v WIREE% tstate IZFE L2 AL v NIREEE ANE R T, tstate
& NULL O5EMH D £3, GIL Z2RFFLTVRITIUILR ST, MBRL XEA.

UToBBIZALYy FE—AALZA L= ZFHLTWT, 374 027 )R OHHANEH D THA:
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PyGILState_ STATE PyGILState_Ensure()

Part of the Stable ABI. Python ®JREES GIL i2fb 53, FEITH AL v KT Python C API @
MOHLPAREE B2 X51ICLET, COBBERL Yy FNTMETOMUHET I TEE T
P, BT ETOMEH LIS LT PyGILState_ Release() ZFMFUHTHENH D 9, EH.
PyGILState_Ensure() WEUNH L ¥ PyGILState_Release() MEUH L ORI TZ AN D ZL v REE
AP 232 2 e B TEF T2, Release() DREIICA L v RIREBIFE TS TLRFUIRD 48
Ao BIZ X, BED Py_BEGIN ALLOW_THREADS ~ 7 W ¥ Py END_ALLOW THREADS 3RS 2Z ¥
NTEFET,

R Dl % PyGILState_Ensure() WO H LD XL v FIREEREML 2" N> F A7 T,
PyGILState_Release() I L T Python Z[{ UIREEIZHR 7R T HIER D ¥ A, BEMIHL
SHRETI D, NV RALRHFEFTZ01E TEXERHA - ZNZ2ND PyGILState_Ensure() MUH L
TAY RVERIFL, ST % PyGILState_Release() MUH L TEL TL ZX W,

BB HEF LI &, SHTHDORAL Yy FIZ GIL ZFiELTWT, fEE®D Python 2— REETTE
ij‘o @f@@%ﬁﬁbiﬁlﬁﬁ@ﬁli—“@j—o

AR TURALHRTIMEELTVWS L EIZ, ALy L ZOMBEFSHETE, ZORAL Y K
5 Python W2 X o THEME N2 DTIERD o7 LTHKTEELNET, _Py_IsFinalizing()
% sys.is_finalizing() Zffi5 &, ZOBBZENOHTENCA ¥ 2 7V XK T T3 @EEDRS
BRODPHERTE, LEHRVAL Yy FORTHE#ITIONET,

void PyGILState_Release (PyGILState_ STATE)
Part of the Stable ABL. L7723 XRTDV Y —A% R L ET, ZOBEBEFUIHT L, Python @
WIS T % PyGILState Ensure() ZFFOHTRIE AL 2D £3 (@, ZOREIFRHL
TETED2 D FHADT, GILState API ZFHT 2 L5 LTLZEW),

PyGILState_Ensure() ZM-UHTHEEZ. HITFE—A Ly FNTHIET % PyGILState_Release()
ZIFHLTLEE W,

PyThreadState *PyGILState_GetThisThreadState ()
Part of the Stable ABl. ZOXL vy FOBREDAL vy FOREBEIRBLET, TNETHEDRAL v
FT GILState API 2 {57 Z 2 B WIS, NULL 25D 3, X4 Y ALy RTHEDAL v R
RRBICEHT2MUHLER2L LEVWE LTH, XL Y ALy RIZFIZAL vy RIREDOIBERER > TW3
ZEWRERLTLIEE N, 2952 TWVWAHMEFIZANSKERED L L IZZWERED /-0 T T,

int PyGILState_Check()
BEDRAL Yy F23GIL ZIRIFLTWA 25X 1 2, 25 TRIFNUI 0 ZBL X3, ZoOBEIEWwDT
HEDAL Y FRHTHMUH TN TEE T, Python ALy FORELFIHLIATEH D, BifE
GIL ZIRFL TV AHAICDA 1 ZIRLE T, ZHEFIIANS—/ZHHOREETT., Z 0B,
FIZEI— NNy 7 DAY TFRAIRLAEVEID Y THETERTL X5, RERSLH, GIL ARy 7 &
NTV B EH > TWIUE, FEH LT sensitive RITEIZSE1TT 2 Z e B TE, Z 5 TRIFIUIER
2D DI TIRLZES Ze DB TEE0HTT,

N—=a ¥ 3.4 THE.

9.5. XL v RRKHE (thread state) &' O—/NIL1>R2F1)Z0Ov 7Y (global interpreter lock) 241



The Python/C API, U1 —2X 3.10.13

DTowrnmigx, @ERRBICEIanYEZM3#wES; Python Y —REEAEWHNOFERFIZ R TL 72
2\,

Py_BEGIN_ALLOW_THREADS
Part of the Stable ABIL. Z O~ 27 nu % EBM 3 % & { PyThreadState *_save; _save =
PyEval_SaveThread(); IZKR D ¥ 3, w7 R ICHEEFBIMMOPA->TVE I IFERL T IV,
Z DPFEINZ% T Py_END_ALLOW_THREADS <27 B X MIEXBRIFNIAZD FHA, 7 1IZDONTD
FELWVEERIE BRI L T E W,

Py_END_ALLOW_THREADS
Part of the Stable ABI. ZdD~ 27 v % EB 3 % & PyEval_RestoreThread(_save); } 1%
DET, 7R IlHERBMPA->TVE I EIRERLTLLAZZY; ZoREIMIIER O
Py_BEGIN_ALLOW THREADS =7 B MG L TWRIFINEED XA, 7 BIZOVWTOFLWVE
ild BRI LTS,

Py_BLOCK_THREADS
Part of the Stable ABI. 2O~ 27 % E 3 % & PyEval_RestoreThread(_save); &7 D %3 B
U MBI D 22\ Py_END_ALLOW_THREADS ¥ RT3,

Py_UNBLOCK_THREADS
Part of the Stable ABI. 2O~ 27 u%EM3 % & _save = PyEval_SaveThread(); 272D £ 3 B
EFEIND 72\ Py_BEGIN_ALLOW_THREADS ¥ [AUT93,

9.5.5 {EL-~NJL API

ROETOEENE Py_Initialize() DRIIFPHIRITIUIRD £ A
N—=ar 3.7 TERE: Py Initialize() & GIL ZWEULT 2 X512 h x L7,

PylnterpreterState *PyInterpreterState_New ()
Part of the Stable ABL. L WA Y& 7V ZIREA 7P = 7 P 2AER L E T, GIL ZEREFLTHL
WEZIDD FRAD, ZOMBEZRL O TRHELD 255G IR LTBVRIEI D LNT
Lxo,

FIEIEL T BE&E A X b cpython.PyInterpreterState_New ZiEHI L %9,

void PyInterpreterState_Clear (PylnterpreterState *interp)
Part of the Stable ABI. £ Y& 7Y ZREA 72 =7 FNOETOFEHZ VLY FLET, GIL 2{#
FLTORFUERD 8 A

FIEIEL T BE&E A X b cpython.PyInterpreterState_Clear ZiAH L ¥ 73,

void PyInterpreterState_Delete (PylnterpreterState *interp)
Part of the Stable ABI. £ &2 7Y XREA T =7 2B L ET, GIL ZRF L TBLHEIEXD
DERA, 4RV XIKEEIX PyInterpreterState_Clear() THHLL LDV Y P LTEHIRT
U D FEA,

PyThreadState *PyThreadState_New ( PylnterpreterState *interp)

242 % 9 & #IHAML (initialization). #&7THIHE (finalization). XL v F
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Part of the Stable ABL. 8 E L/cA Y XA TV EXATI =27 MTET DHTRBAL Yy RIREEAX 7Y =
FEARLE S, GIL ZRE L THBBEID D FEAD,. ZOBBERL TN THEND 258
WIERF L TBVWRIESI I VWTL & 5,

void PyThreadState_Clear (PyThreadState *tstate)
Part of the Stable ABI. XLy FIREA 7P 27 FHNOLTOFEHRE VLY FLET, GIL 2EFFL
TWVWRFUIRD FH A

N—=Y 3 ¥ 3.9 TZH: This function now calls the PyThreadState.on_delete callback. Previ-

ously, that happened in PyThreadState_Delete().

void PyThreadState_Delete (PyThreadState *tstate)
Part of the Stable ABI. AL v RIKEEX 7P =7 2B L T, GIL 2R3 208 13H D 28 A,
ALy FIKBEIE PyThreadState_Clear() THOHAUH Yy L TEIPRIFIUIRD ¥ A

void PyThreadState_DeleteCurrent (void)
Destroy the current thread state and release the global interpreter lock. Like
PyThreadState_Delete(), the global interpreter lock need not be held. The thread state must

have been reset with a previous call to PyThreadState_Clear().

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Get the current frame of the Python thread state tstate.

Return a strong reference. Return NULL if no frame is currently executing.
See also PyEval_GetFrame().

tstate must not be NULL.

N—a v 3.9 TEM.

uint64_ t PyThreadState_GetID(PyThreadState *tstate)
Part of the Stable ABI since version 3.10. Get the unique thread state identifier of the Python
thread state tstate.

tstate must not be NULL.
N—a v 3.9 TEMN.

PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
Part of the Stable ABI since version 8.10. Get the interpreter of the Python thread state tstate.

tstate must not be NULL.
N— 3> 3.9 TEM.

PylnterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. Get the current interpreter.

Issue a fatal error if there no current Python thread state or no current interpreter. It cannot
return NULL.
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The Python/C API, U1 —2X 3.10.13

FEOCH LN GIL 2EA LR ER D 8 A,
N— ar 3.9 TEM.

int64_t PyInterpreterState_GetID(PylnierpreterState *interp)
Part of the Stable ABI since version 3.7. 4 ¥ X7V Z2O—ERK ID 2R U E 5, MEA ]
TR ELS, -1 PRI, TPk y PINET,

FEOH LANG GIL 2§ L2 U3z b £8 A,
N— a ¥ 3.7 TENM.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)
Part of the Stable ABI since version 3.8. 4 ¥ X 7V XEHD T — X ZRFEL TV AEELRLE
To TR NULL 2R L7581, 22 TN EhTEe 3, MO LA > 27
REFOFHEIFATERVEEZ RIFNER D FE A,

Z DB PyModule_GetState() Z#BEZ 2 b DTIER L, IEREY 2 — 24 VX7 Z[EH
DIREEREENT 2DIHSREDHDTT,

N— g v 3.8 TEM.

typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, PyFrameObject *frame,
int throwflag)
Type of a frame evaluation function.
The throwflag parameter is used by the throw() method of generators: if non-zero, handle the

current exception.
N— a ¥ 3.9 TEH: The function now takes a tstate parameter.

_ PyFrameFEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

Get the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.
N—a ¥ 3.9 THEM.

void _PyInterpreterState_SetEvalFrameFunc(PylnterpreterState *interp,  PyFrameFuval-
Function eval _frame)
Set the frame evaluation function.
See the PEP 523 ”Adding a frame evaluation API to CPython”.
N— a v 3.9 TEM.

PyObject *PyThreadState_GetDict ()
Return value: Borrowed reference. Part of the Stable ABI. #EBRE Y 2 — DA L v FIEH OIRERE
WERFETEDEORFHELRLET, F&4DIWIREY 2 —UVHIFEFICRERIEMZ RIES 5 72D ITIIME
—DF—ZDRIFNERD FEA, BIEDAL v FIRENLRWRHIZ Z OB ZTIH L TH 2R EVE
HA, TOBED NULL 2 8 3HE. NI o SRiE s, Ol LANIBIED R L v NIRRED
FHTERVWEEZRTNEIRD A,
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int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

Part of the Stable ABI. AL v FRTIERMAMICHIAN ZE B L E T, id 518 E—F v k3 X
Ly FORL v Fid TF; exc ZEHET2H04A4 7P 22 F T, ZOBEIL exc 1T 25 %—Y]
BAMD FHA, REZBEWEZ 2D, ZOMEEZIFCHTIEMAKR CHHREY 2 — L2 EH
AR D FE AL GIL ZIRFF LR T X R IFAUER b 8 A, IREPEEINLAL v K
OEZRLET; BEIEX 1 TID, ALy FRAMDPLRP0IGEIX0ICRE2IEDDHDET, exc
23 NULL OBEE. TOR Ly FOFEREEHINTORWALNE (fTthh) HEINE T, Z05EE
FHIAEE L EE A

N—=Ya v 3.7 TEH: id 5/8DHD long 75 unsigned long "NEHINZF L7z,

void PyEval_AcquireThread ( PyThreadState *tstate)

Part of the Stable ABIL. GIL 218 L., BHEDAL v FIKEEEL tstate ITREL FF, tstate 1& NULL
THoTIERDFRA, By Z@ZHO1UDERINTVWRITIUIZD FXHA, ZOBEEMCTHLE
ALy PRI TIry Z72EELTWAGE,. Ty Fay ZiZlih £3,

AR TURALDPKETIUEEZLTVWSEEIZ, ALy 20 ZOBBERUHTE, ZOAL Y R
A Python ICX o TR EN/zdDTE Do/ LTHKR TV LN E T, _Py_IsFinalizing()
% sys.is_finalizing() 25 . ZOBKEZMNOHTHIICA > & 7)) ZHKT S5 @EDRP
ROPERTE, EERVWAL Y ROK T ONET,

N—=Y a vy 38 TZHEHE: Updated to be consistent with PyEval_RestoreThread(),
Py END_ALLOW_THREADS (), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

PyEval_RestoreThread () FWDTH (AL v FFHHbEI Nz winwe ET) FHATREREL X
WVBITS,

void PyEval_ReleaseThread (PyThreadState *tstate)

Part of the Stable ABL. BIfEO AL v FIR#EZ VUt » F LT NULL iIZL., GIL Z@RLE3T, av
ZEFHOEPUDIEREINTWRITIUIRE ST, 2OBHEDA Ly RBEFLTVRITAREZD F8A,
tstate & NULL TH o TUER D EEAD, ZOMEDPBEDAL v RIKEBEZRILL TV 2085 02N
B7DIHEONET — b LES TRIFNL, BT - iRESNET,

PyEval_SaveThread () X X D@L ~VRBTHIZ (AL y FAWEHLEhTW RV E 2TH) FIH
TEET,

void PyEval_AcquireLock()

Part of the Stable ABI. GIL 5L ¥3, vy Z3Hd o TERIATOWRIFIER D E¥A,
DB EMOH LAYy PR TRy 72BELTWLEE, Ty Fay Z7iZib x5,

N—=Yay 32 CTHHLE ZoBFBREBHTORAL Yy FOREBZEHRLEEA, bDIZ
PyEval_RestoreThread() ¥ L { & PyEval_AcquireThread() ZfERAL T Z&E W,

FAR: SUERALDPKRTAEZL TWBR L EIZ, ALy RS ZOBBENOHTE, ZOXL Yy K

9.5.
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3 Python 12X o TERENbDTIERP o7 LTHKRTEELNE T, _Py_IsFinalizing()
% sys.is_finalizing() Zffi5 . ZOKEZMNOHTHIICA > & 7)) XHKT S5 @EDRP
HOPMERTE, WALy FOKRTAEITIONET,

N—=Y a vy 38 THEHE: Updated to be consistent with PyEval_RestoreThread(),
Py_END_ALLOW_THREADS (), and PyGILState_Ensure(), and terminate the current thread if called

while the interpreter is finalizing.

void PyEval_ReleaseLock()
Part of the Stable ABL. GIL ZfR L E£3, By ZIEFTS o TIERS AL TOWRITIUIZZ D £8 A

N—=a v 32 TIHHERE COMBRIBREORAL Yy FOKREBZEHRLEIEA bDK
PyEval_SaveThread() b L { X PyEval_ReleaseThread() ZfERH LT 72X\,

9.6 Y712 T) XY K-+

Fr A Y DEEIIEDIATL Python 4 YR 7Y R 1O FTER, WL O0DBEE—TatAHN, 5
WER—A Ly FNT, BROMNL LA Y 2T X2 El S 20 ERHD T, INERAERICT 20049 7
AVRTYERTT,

TRXA VT AVRTVREF TURA LI EIT o T ¥ FITRANHER S NIA YR TVEDZ LTS,
PTAVRTYVREEBDN, XA VA VRTYVRIZES T FANY RY) 7D XS5k, ot A THE—1E
BRHDET, XA VAV RTVRITET V24 2OYHUCHOUBEETE WS BEBbH D @EIEXT > X4
LD TIEAZEINT VWS 7 VXA L THH D EF, PylnterpreterState_Main() BAEUIE. XA A ¥
2TV XDIREBADKRA VX ERLET,

Y TA R T REYIDEZN PyThreadState_Swap () BIETTEE T, XROBBEMH->THITA &7V
R DIERR L HIRRAMT A £ 97

PyThreadState *Py_NewInterpreter ()

Part of the Stable ABL. #iL\W¥# 74 > &% 7Y & (sub-interpreter) Z4EM L 3, 74 &7V

Z i, (EIF5ER) Mgl Xz Python 2 — FOETRETY, Fic, HiLwI 74 v &

7V Ri&, import ENBEY 2=V ETIZOVWTHEEDANN=Y a EHFL, ZAEEBErR3E
,_main__ BEXUL sys bEFINET, - FEADEI 2 —NrobRET—TN
(sys.modules) BXUIEY 2 —/LIRE SR (sys.path) b7 A4 ¥ 27 ZBHIED D DT b F
T BV TA 2T REEITI sys.argy ZREDDH D FH A, T BT &2 TV RXITH
M I/O A bV — L4 sys.stdin, sys.stdout, sys.stderr ZHRbHET (23R, THHDA b
V= LIMREICH BRI 7 7 A VR FESRL TOWET),

Y 2 —JL builtins

RO, TP T AR TUZBPERLIZAL v RIKEE (thread state) &+ 7Y =7 + D55, R
DHDEIELTVE T, ZORLy FIRESBIED AL v FIKEE (current thread state) 127D £3,
KEEDR Ly FHREREINDE DI TEBRVOTERL TS, FELD AL v MREEICHE Y 2 ifkdnz
SRLTLIZE, #Fl A 2TV XOEBICKIT 5 &, NULL 2R L £75; FlAMREBIEE Y + &
NERAD, ZHUIBIPREASTIED AL v FIREBIREFES NS Z 82> TWT, BIEORL v FIR
RBL2DDOPFIELBRVI DS HTT, (fid Python/C API I D X 512, Z DB Z M-
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FHNCE GIL MR E A TWARITIUIR 53, B Z R LU BRI RSN E IR D £7;
L2 L. fl2®d Python/C API Bz iZi# W\, BB OR o728 EOBED AL v RIREBERICA S
YELYRAUCERLRVOTERLTIEI, )

Extension modules are shared between (sub-)interpreters as follows:

e For modules using multi-phase initialization, e.g. PyModule_FromDefAndSpec(), a separate
module object is created and initialized for each interpreter. Only C-level static and global

variables are shared between these module objects.

o For modules using single-phase initialization, e.g. PyModule_Create (), the first time a partic-
ular extension is imported, it is initialized normally, and a (shallow) copy of its module’s dictio-
nary is squirreled away. When the same extension is imported by another (sub-)interpreter, a
new module is initialized and filled with the contents of this copy; the extension’s init function
is not called. Objects in the module’s dictionary thus end up shared across (sub-)interpreters,

which might cause unwanted behavior (see Bugs and caveats below).

Note that this is different from what happens when an extension is imported after the inter-
preter has been completely re-initialized by calling Py_FinalizeEz () and Py_Initialize();
in that case, the extension’s initmodule function is called again. As with multi-phase ini-
tialization, this means that only C-level static and global variables are shared between these

modules.

void Py_EndInterpreter (PyThreadState *tstate)
Part of the Stable ABL. X7z AL v NIREE tstate TRIEN D (V7)) A VXV XEHKEL
X9, tstate IFFMED AL v FIRETRINUIRD FE A, TiLOA Ly MREBICET 2z S L
TSV, BBIFCH LR 728 . BIEDOA L v FIREEIE NULL IZR > TWVWES, 2Df ¥ &S
Y RHEEMA T N2 TORAL y FIREBIRE SN T, (2 OBE - 3 aTICIE GIL Z26R#FF L
TEIPRFNIRST. vy 73BN Ro L EBRFEINTVWE T, ) Py_FinalizeEz() &, %
DR TIHRIICHKIHEN TV ARWETOY 74 Y 2TV X2 HKEL 5,

9.6.1 NJEAREIH

Because sub-interpreters (and the main interpreter) are part of the same process, the insulation be-
tween them isn’t perfect --- for example, using low-level file operations like os.close() they can (ac-
cidentally or maliciously) affect each other’s open files. Because of the way extensions are shared be-
tween (sub-)interpreters, some extensions may not work properly; this is especially likely when using
single-phase initialization or (static) global variables. It is possible to insert objects created in one

sub-interpreter into a namespace of another (sub-)interpreter; this should be avoided if possible.

Special care should be taken to avoid sharing user-defined functions, methods, instances or classes
between sub-interpreters, since import operations executed by such objects may affect the wrong
(sub-)interpreter’s dictionary of loaded modules. It is equally important to avoid sharing objects from

which the above are reachable.

P74 & TY X% PyGILState_x APl Y fHHABDOE 20D L VI L ICHFELTLLEI WV, T

9.6. Y71 aT)atR—F 247
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5® API 13 Python DAL »v FIRAEL OS LRAZRL w R 1% 1 THIGLTWB Z ¥ ZHiIRICLT
WT, 74X T EXBFET 5 ZORHRDVANDZ 225 Td, MIET % PyGILState_Ensure() &
PyGILState_Release() DML DRTDETIE, 74 X7V XOYIDBERZZTORNZ & 2l
TWLET, EHIT, (ctypes DL SR) Zh oD AP Z{# - T Python DA TIESLN/z AL v K5 Python
A= FZETLTVRINREY 2 — V@3V T4 V&Y X2ffis L BN ZA[REMENDH D 5,

9.7 FEEIHAE

AVRTYVEDAAL ALy FIZIERAZRBEAEIT S 2B E N TV B EHATT, 26 OEANIEIE
KA &L void KA Y EFEL WS TEREEZELD 3,

int Py_AddPendingCall (int (*func))void*

, void *arg Part of the Stable ABL. £ Y X 7TV XD XA Y ALy RO LEBPIFIHINE FTEE
MHAFET, BINT5L 029D, func 3XA VAL y ROMUHLF 2 —I1ZFHEDLNET, KT 2
L Bty PEFIC -1 ANED 9,

WHEICF 22— DO L, func & WONNEIKT A VX TV RDRXA ALy K25, arg 25
LTI ES, 2o, @FEDETHD Python 22— R LTI E T
M. ROMHDEFICER L2 ERXFFH IR ET:

o bytecode HiFt EITWVW2 & &,

o XA VAL KM global interpreter lock ZIRFF LTV (TbB func HIRTD C API 20
HeE3) &%,

RIA LTS func 13 0 ZIRERIFR ST, KWLES -1 ZRLAMZ LY + LARTFHUINT EEA,
Junc &, MOIEFRIAEHMZIT S 7212, SHIKEHIDRAEFNLE ZLBHD FEAD, Fr—rbf v &
TV &ay IBERS WG ER. ALy FOUID BRI X o> THID AT S AR R > TWE T,

COBBIIETTADIEEDA Ly MIREZXRELX BT, Zu—oulf X7y xay 75 0EY L
XA,

To call this function in a subinterpreter, the caller must hold the GIL. Otherwise, the function

func can be scheduled to be called from the wrong interpreter.

BE: R ERCRRGEICOARELD, KL XV RBT T, func HIATREZRIR D F.<
MOHENARIENEIDH D FRA, XA VALY RBY AT L=V EETT50IICLWEEIE,
func B AT L3 —=HBR 5T B3EFTHIEENRWTL &5, ZOBEBIE—EMITIEZ. £E
D C ALy K25 Python 2— FRIFCHT O AEFFEA . ZhofRbbic, PyGILState
API ZERHLTLZE W,

N—Y a ¥ 39 TEHE: If this function is called in a subinterpreter, the function func is now
scheduled to be called from the subinterpreter, rather than being called from the main interpreter.

Each subinterpreter now has its own list of scheduled calls.

N—=yar 3.1 TiEll
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9.8 7O7 7ML kL —X (profiling and tracing)

Python 4 & 7V &%, v 7 7 A4 )L: 7347 (profile) REITD b L — R: BEF (trace) &\ - 72H%RE%E FHA
AL DIEAKEO T R— P 2B L TVET, ZOFR-ME Ta7 7 A7 "y 7 @A
(coverage analysis) ¥ — LR LI E T,

ZDCAYE=T7z—RIF, BT 740% L —REERIZ, Python LXLORFOH LATREA 7Y = 2
DO EIND Z8IT X 24— Ay P2t EiE C BEBTOCHLATAS X51ILT0wEd, oy
A% b L —AEREORBEMNZREIIED > TVERA; A VX —T7 2 —ATE ML —RBEHERLY FZE
WA YAP=LTE, L —RBRBITHE SN D HEAAL XY} (basic event) IZBHTDN— a 2B WNWT
Python LD b L— 2B THRE SN TWEBDEFEILTY,

typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() - TEEIFTE 3 L —REAKOEATT,
BHID T X ZEATY 27 T, BEREKIC o E LTEINET, frame FA XY FEL TV
ZEF7V—LA4TY 27 T, what XEH PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE,
PyTrace_RETURN, PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN, PyTrace_0PCODE
DWFTNHT, arg 1T what DMEIZ K> TUTDO XS ICHERD %7

what D& arg DEIK

PyTrace_CALL HIZ Py_None ,

PyTrace_EXCEPTION | sys.exc_info() DRI HISMEHRT T,

PyTrace_LINE HIZ Py_None ,

PyTrace_RETURN IO LANSR S 2 TREDED. BIFMC & - TR Z T 555513 NULL
T,

PyTrace_C_CALL MUOHX N8 TS =7 b,

PyTrace_C_EXCEPTION MU I N 2B A 7T =7 b

PyTrace_C_RETURN NN RRF g RY i F S i A 7

PyTrace_OPCODE HIZ Py_None ,

int PyTrace_CALL
B A Y v RBFIICEOHEND, oA L =X DRy MY DI A -7 Z e 2 #iE T
BHED, Py_tracefunc @ what DIETT, 4 TL—ZRY 2 1 L —XBEBOLERIZ. MIET 271 —
LN®D Python N4 + a— RIZHIBEIOZRFE (control transfer) 252 Z 572 W HHE I NR VO THEE
LT,

int PyTrace_EXCEPTION
BISNDIEE S NTBRD Py_tracefunc D what DIETT, BRIERETEINTWE 7L — A THIMN Y
FEAL FMISDNA b a— RPN NRIZ, what 122 DENE Y P ENTRETI ANy F
BB E N E T, ZORE. BISNDIERKIC X o T Python 23U LA X v 7 2R D 3 505
o B7 L= UEARS ZeiZa—onNy ZE-AF S ENE T, L —RBEETR IS
DANY PEZIWMDET; 70774 73 ZOEDA XY P EBLEE LEEA,

int PyTrace_LINE
THEBARNY P EHET 2L 2T, (Fu7 7 A VBEBTIER L) Py_tracefunc BIEIC what 518k

9.8. F7O77-1J)L¥ kL —X (profiling and tracing) 249
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LCETETT, f_trace_lines 7 0 ICHEIN/ZZT7 L —LTRENLINA TR Zd DD FT,

int PyTrace_RETURN
MM UAYR 2 & 212 Py_tracefunc BAEIC what 518 L THESETI,

int PyTrace_C_CALL
C BEEFEO 3 IERTIC Py_tracefunc BIED what 518y L TEIETI,

int PyTrace_C_EXCEPTION
C BB BN ZEH LTz 2 212 Py_tracefunc BAED what 518y L TEIETT,

int PyTrace_C_RETURN
CRB»BERE? & 21T Py_tracefunc BAED what 518 L TEIETT,

int PyTrace_0OPCODE
¥ LW opcode DFETEIND & ZZ, (T a7 7 AVEETIZR ) Py_tracefunc BABUT what 51EE
LCTEIHETIT, 774V b TEARY MIFEKLERHA, 7L —A4 LT f_trace_lines % 1 ITF&
E LT, FRINICERE L7200 U b 8 A,

void PyEval_SetProfile(Py tracefunc func, PyObject *obj)
Tu 7y ANVEEE func CERELE T, obf 87 X XIXABROE—FH LTEINE DT,
55 ® Python A 7Y =227 +&»2WE NULL TS, 707 7 A VDAL v FIRBEZ MR 3 2 2L
MHDRE, HFADAL Yy FICER S obj 25 22T, REZLBELTBLLEANTALY FE—
TRGHERETEE T, Tu 7 s ALK, T2 XX TVWBE ALY FD S B, PyTrace_LINE
PyTrace_0PCODE, PyTrace_EXCEPTION %ZfR 2TDA XY MIX L THUIHINE T,

FEOH LN GIL 2SR 0iude b 8 A,

void PyEval_SetTrace(Py_ tracefunc func, PyObject *obj)
ML — ZBEEE func WCERELE 3. Z ORI PyEval_SetProfile() ¥ [RUTT A, b L — 2B
T BESARY PB XU opcode A XY b Z2ZFEWD, BUHEIW CEABA T =7 FeBRT 3
FEEDARY P EZIIWMSRNVWE ZADRR>TWET, PyEval_SetTrace() THEHERINIZ ML —2R
BIEUE. what 51#DfE ¥ LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN %*%Z
D FE A

PO LI GIL 2R L2072 D 8 A

9.9 BEXRT/\vHHYR—F (advanced debugger support)

UToBMIZEERT ANy Y — L TOHEHDOEHEITDOHDTT,

PylnterpreterState *PyInterpreterState_Head ()
AVERTVEREA TS =27 bR IZVAIDI B, LHIIHLDDEERLET,

PylnterpreterState *PyInterpreterState_Main()

XA VA VERT)RDRELF TP 27 P EIBLE T,

PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
AVERTYZREA T2 bORBVAIDIE, interp DRIZHZDDEIRLET,
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The Python/C API, JJ—2X 3.10.13

PyThreadState *PylnterpreterState_ThreadHead ( PylnterpreterState *interp)
A YRTYU R nterp WHBEMNITOLNTVWEZAL Yy R2ORZYVRAMDS B, LEITH D
PyThreadState A 73 =7 P 2iRL %3,

PyThreadState *PyThreadState_Next (PyThreadState *tstate)
tstate ¥ B U PyInterpreterState A 73 =7 MZJBLTWARAL y FIREF TV =227 FD 55,
tstate DRICHBDHDEIRELFT,

9.10 ALY FO—AILRL—PDYR—F

Python 4 ¥ &2 7V Xix, ALy Fr—A/ X b L — (thread-local storage, TLS) DKL~ L4 K — b+ %
FBELTOT, X474 7D TLS EEENEICT v 7L T Python LNILVDAL Yy FR—AJLA ML=
API (threading.local) ZH¥K—F L TWEF, CPython ® C L)L API X pthreads % Windows T
Hzond TLS LRAMRTT: ALy FF—L AL v FZLIC void* EEBIGRMT 2 B g9,

API TEDLN 2B 2R Zid, GIL 2RI 202 HDFEA . BBEETGO0 Yy 793 R—rEhT
L\i?—o

Python.h X TLS API ®EE % include 3., AL vy Fu—Hh)L X} L —=I%ff 512X pythread.h %
include §2MENH 2 Z LITFERLTL IV,

FRR: 2o API BEZE D void* HOMRDHICAEVEHAZITI Z XL ERA. XV OHEMR L R
WBEHITT S REND D £7, voids [T E /- PyObjects 72 o =85&1%. APl I zh2hofos
Aoy b OBIEXITOER A,

9.10.1 XL v FEHBE X kL — (Thread Specific Storage, TSS) API

TSS API iX. CPython 4 & 7Y RICEENTWBEHFED TLS APl 2 E XX 37-DICEAINE L,
D APLIZ, ALy FF—DRBIC int OO IZH LW Py tss_t BHEVET,

N— a ¥ 3.7 TBE.

BE:

"CPython DALy KR —A)LZA ML —=Y DD LW C API” (PEP 539)

type Py_tss_t
D7 —XEEEIEIAL y FFXF—DREZEBR L TVWET, ZoMEKRDOERIE. RED TLS ¥
HAEL. ¥ —OWHIMLIREEEZ RBIT 27 4 — L FE2RB 3, ZOMEMAITIZAB (public) @ X
INEHD EEA

Py LIMITED API PERINTVRVWE ZlZ, ZOBID Py_tss_NEEDS_INIT 12 K 2EIXE Y
RN TEET,

9.10. XLy RFAO—ALIFL—2OHR— 251
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Py_tss_NEEDS_INIT
ZO~ruild Py_tss_t ROV FICEREINE S, Zo~2rnvld Py LIMITED _API 3% %
CEIFERSINEEA

BRI X TV MR

BI72 Py _tss_t DX EVIERIE Py LIMITED API TEN FENFIEREY 2 — L TRHEIZHR D T35,
ZDFEEPEIL RRHICABER R 2012, ZOROFN X € V) HERIEAARET T,

Py tss t *PyThread_tss_alloc()
Part of the Stable ABI since version 3.7. Return a value which is the same state as a value

initialized with Py_tss_NEEDS_INIT, or NULL in the case of dynamic allocation failure.

void PyThread_tss_free(Py tss ¢ *key)
Part of the Stable ABI since version 3.7. Free the given key allocated by PyThread_tss_alloc(),
after first calling PyThread_tss_delete() to ensure any associated thread locals have been unas-

signed. This is a no-op if the key argument is NULL.

AMR: A freed key becomes a dangling pointer. You should reset the key to NULL.

XYy R

The parameter key of these functions must not be NULL. Moreover, the behaviors of PyThread_tss_set ()
and PyThread_tss_get() are undefined if the given Py_tss_t has not been initialized by
PyThread_tss_create().

int PyThread_tss_is_created(Py tss ¢ *key)
Part of the Stable ABI since version 3.7. Return a non-zero value if the given Py_tss_t has been

initialized by PyThread_tss_create().

int PyThread_tss_create(Py tss t *key)
Part of the Stable ABI since version 3.7. Return a zero value on successful initialization of a T'SS
key. The behavior is undefined if the value pointed to by the key argument is not initialized by
Py_tss_NEEDS_INIT. This function can be called repeatedly on the same key -- calling it on an

already initialized key is a no-op and immediately returns success.

void PyThread_tss_delete(Py tss ¢ *key)
Part of the Stable ABI since version 3.7. Destroy a TSS key to forget the values associated with
the key across all threads, and change the key’s initialization state to uninitialized. A destroyed key
is able to be initialized again by PyThread_tss_create (). This function can be called repeatedly

on the same key -- calling it on an already destroyed key is a no-op.

int PyThread_tss_set (Py_tss ¢ *key, void *value)

Part of the Stable ABI since version 3.7. Return a zero value to indicate successfully associating

252 % 9 & #IHAML (initialization). #&7THIHE (finalization). XL v F
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a voidx value with a TSS key in the current thread. Each thread has a distinct mapping of the

key to a void* value.

void *PyThread_tss_get (Py tss t *key)
Part of the Stable ABI since version 3.7. Return the void* value associated with a TSS key in

the current thread. This returns NULL if no value is associated with the key in the current thread.

9.10.2 XL v KA—AILZX kL — (TLS) API

N—=a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

FR: This version of the API does not support platforms where the native TLS key is defined in a way
that cannot be safely cast to int. On such platforms, PyThread_create_key () will return immediately

with a failure status, and the other TLS functions will all be no-ops on such platforms.

B B ORIEICE D, ZOAN—Ta D APIIEEHO 2 — FTRHITAREZTIED D T A

int PyThread_create_key ()
Part of the Stable ABI.

void PyThread_delete_key (int key)
Part of the Stable ABI.

int PyThread_set_key_value (int key, void *value)
Part of the Stable ABI.

void *PyThread_get_key_value (int key)
Part of the Stable ABI.

void PyThread_delete_key_value(int key)
Part of the Stable ABI.

void PyThread_ReInitTLS()
Part of the Stable ABI.
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TEN

PYTHON #JHR{LERE

N—Yar 3.8 TENM.

Python & Py_InitializeFromConfig() ¥ PyConfig M@K % ff o TH M T & F 3,

Py_Prelnitialize() & PyPreConfig MHEiiRiz X » THANCHIIULTE 35,

REIE DDA D D £

o Python Configuration &, #E O Python LRI UIRZ N2 T 2 H AKX~ A X &/ Python % R

TEHEDICHEHIRET, HlZR REZRPa~Y F54 U515 Python Z23%E T 5 /=D X

nxd,

e The Isolated Configuration can be used to embed Python into an application. It isolates Python

from the system. For example, environment variables are ignored, the LC__CTYPE locale is left

unchanged and no signal handler is registered.

The Py_RunMain () function can be used to write a customized Python program.

Initialization, Finalization, and Threads SRR LTL ZE W,
BE:

PEP 587 "Python @I E”

10.1 ERAH

Example of customized Python always running in isolated mode:

int main(int argc, char *xargv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config) ;
config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */

ROR=STER)
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(FiDR— 25 D %)

status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {
goto exception;

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear(&config);

return Py_RunMain();

exception:
PyConfig_Clear(&config);
if (PyStatus_IsExit(status)) {
return status.exitcode;
}
/* Display the error message and exzit the process with
non-zero exit code */

Py_ExitStatusException(status);

10.2 PyWideStringList

type PyWideStringList
wchar_t*x XFHDY R b,
length DIEX T DBZEE. items 1ZIE NULL 20 TR TOXFHNIIE NULL TRIFIUUIRD 8 A,
Methods:

PyStatus PyWideStringList_Append ( Py WideStringList *list, const wchar t *item)
item % list \ZBEMUE S,

Python must be preinitialized to call this function.

PyStatus PyWideStringlist_Insert (PyWideStringList *list, Py ssize t index, const

wchar t *item)
item % list @ index ODPIEIFHEAL T,

index 23 list DRELLDHE. item % list OREBITEMU 3,
index &, O LLETRIINUIRD $EA,
Python must be preinitialized to call this function.

HHER 7 4 — L B

Py_ssize_t length
VALDEX,
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wchar _t **items

U2 hDERE,

10.3 PyStatus

type PyStatus
LR D R 7 — X 2 (. =5 —, #&7T) 2N 2 MERTs,
TI—RIZiE, =7 —2AER L CEROAHIZ N T E 3,
MHER 7 4 — L B

int exitcode

BTa—1F, exit() D5 LTHEINET,

const char *err_msg

Io7—Xvt—,

const char *func

I —ZER LB OBRETT, NULL Ik D 2 £3,
A5 — R AR T BB

PyStatus PyStatus_0k (void)
o

PyStatus PyStatus_Error(const char *err_msg)

RAyt—Irdlcrr—2HLL £,
err_msg must not be NULL.

PyStatus PyStatus_NoMemory (void)
REVEID HTOREK (YRR,

PyStatus PyStatus_Exit (int exitcode)
FEE LT a— T Python 2T LET,

AT — & A%k 5 B

int PyStatus_Exception(PyStatus status)
Is the status an error or an exit? If true, the exception must be handled; by calling

Py_EzitStatusEzception() for example.

int PyStatus_IsError (PyStatus status)

Is the result an error?

int PyStatus_IsExit (PyStatus status)

Is the result an exit?
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void Py_ExitStatusException(PyStatus status)
Call exit (exitcode) if status is an exit. Print the error message and exit with a non-zero exit

code if status is an error. Must only be called if PyStatus_Exception(status) is non-zero.

AFR: Internally, Python uses macros which set PyStatus.func, whereas functions to create a status

set func to NULL.

MUTiE7 e 7o st

PyStatus alloc(void **ptr, size_t size)

{
*ptr = PyMem_RawMalloc(size);
if (*ptr == NULL) {
return PyStatus_NoMemory() ;
}
return PyStatus_0k();
}

int main(int argc, char *xargv)

{
void *ptr;
PyStatus status = alloc(&ptr, 16);
if (PyStatus_Exception(status)) {

Py_ExitStatusException(status);

}
PyMem_Free(ptr) ;
return O;

}

10.4 PyPreConfig

type PyPreConfig

Structure used to preinitialize Python.
Function to initialize a preconfiguration:

void PyPreConfig_InitPythonConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Python Configuration.

void PyPreConfig_InitIsolatedConfig(PyPreConfig *preconfig)

Initialize the preconfiguration with Isolated Configuration.
WSt 7 4 =L ¥

int allocator

Name of the Python memory allocators:

e PYMEM_ALLOCATOR_NOT_SET (0): don’t change memory allocators (use defaults).
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e PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators.

e PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks.

o PYMEM_ALLOCATOR_MALLOC (3): use malloc() of the C library.

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): force usage of malloc() with debug hooks.
e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc memory allocator.

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc memory allocator with debug

hooks.

PYMEM_ALLOCATOR_PYMALLOC and PYMEM_ALLOCATOR_PYMALLOC_DEBUG are not supported if

Python is configured using --without-pymalloc.
See Memory Management.
Default: PYMEM_ALLOCATOR_NOT_SET.

int configure_locale
Set the LC__CTYPE locale to the user preferred locale.

If equals to 0, set coerce_c_locale and coerce_c_locale_warn members to 0.
See the locale encoding.
Default: 1 in Python config, 0 in isolated config.

int coerce_c_locale

If equals to 2, coerce the C locale.

If equals to 1, read the LC__CTYPE locale to decide if it should be coerced.
See the locale encoding.

Default: -1 in Python config, 0 in isolated config.

int coerce_c_locale_warn

If non-zero, emit a warning if the C locale is coerced.
Default: -1 in Python config, 0 in isolated config.

int dev_mode

If non-zero, enables the Python Development Mode: see PyConfig.deu_mode.
Default: -1 in Python mode, 0 in isolated mode.

int isolated

Isolated mode: see PyConfig.isolated.
Default: 0 in Python mode, 1 in isolated mode.

int legacy_windows_fs_encoding

If non-zero:
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e Set PyPreConfig.utf8 mode to 0,
e Set PyConfig. filesystem_encoding to "mbcs",
e Set PyConfig. filesystem_errors to "replace".
Initialized the from PYTHONLEGACYWINDOWSFSENCODING environment variable value.

Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific

code.
Default: 0.

int parse_argv
If non-zero, Py_PreInitializeFromArgs() and Py_PrelInitializeFromBytesArgs () parse
their argv argument the same way the regular Python parses command line arguments: see

Command Line Arguments.
Default: 1 in Python config, 0 in isolated config.

int use_environment

Use environment variables? See PyConfig.use_environment.
Default: 1 in Python config and 0 in isolated config.

int ut£8_mode
If non-zero, enable the Python UTF-8 Mode.

Set by the -X utf8 command line option and the PYTHONUTF8 environment variable.

Default: -1 in Python config and 0 in isolated config.

10.5 Preinitialize Python with PyPreConfig

The preinitialization of Python:

o Set the Python memory allocators (PyPreConfig.allocator)

o Configure the LC_CTYPE locale (locale encoding)

 Set the Python UTF-8 Mode (PyPreConfig.utf8_mode)
The current preconfiguration (PyPreConfig type) is stored in _PyRuntime.preconfig.
Functions to preinitialize Python:

PyStatus Py_PreInitialize(const PyPreConfig *preconfig)

Preinitialize Python from preconfig preconfiguration.

preconfig must not be NULL.
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PyStatus Py_PreInitializeFromBytesArgs(const PyPreConfig *preconfig, int arge, char *const
*argv)
Preinitialize Python from preconfig preconfiguration.
Parse argv command line arguments (bytes strings) if parse_argv of preconfig is non-zero.

preconfig must not be NULL.

PyStatus Py_PreInitializeFromArgs(const PyPreConfig *preconfig, int arge, wchar_t *const
*argv)
Preinitialize Python from preconfig preconfiguration.
Parse argv command line arguments (wide strings) if parse_arguv of preconfig is non-zero.

preconfig must not be NULL.

The caller is responsible to handle exceptions (error or exit) using PyStatus_Exception() and

Py_ExitStatusException().

For Python Configuration (PyPreConfig_InitPythonConfig()), if Python is initialized with command
line arguments, the command line arguments must also be passed to preinitialize Python, since they
have an effect on the pre-configuration like encodings. For example, the -X utf8 command line option
enables the Python UTF-8 Mode.

PyMem_SetAllocator() can be called after Py_PreInitialize() and before
Py_InitializeFromConfig() to install a custom memory allocator. It can be called before

Py_PreInitialize() if PyPreConfig.allocator is set to PYMEM_ALLOCATOR_NOT_SET.

Python memory allocation functions like PyMem_RawMalloc () must not be used before the Python preini-
tialization, whereas calling directly malloc() and free() is always safe. Py_DecodeLocale () must not

be called before the Python preinitialization.

Example using the preinitialization to enable the Python UTF-8 Mode:

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig(&preconfig);

preconfig.utf8 _mode = 1;

status = Py_Prelnitialize(&preconfig);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* at this point, Python speaks UTF-8 */

Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();
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10.6 PyConfig

type PyConfig

Structure containing most parameters to configure Python.
When done, the PyConfig_Clear() function must be used to release the configuration memory.
Structure methods:

void PyConfig_InitPythonConfig(PyConfig *config)

Initialize configuration with the Python Configuration.

void PyConfig_InitIsolatedConfig(PyConfig *config)

Initialize configuration with the Isolated Configuration.

PyStatus PyConfig_SetString(PyConfig *config, wchar_t *const *config str, const

wchar t *str)
Copy the wide character string str into *config_str.

Preinitialize Python if needed.
PyStatus PyConfig_SetBytesString(PyConfig *config, wchar_t *const *config_str, const
char *str)
Decode str using Py_DecodeLocale() and set the result into *config_str.

Preinitialize Python if needed.

PyStatus PyConfig_SetArgv(PyConfig *config, int argc, wchar_t *const *argv)
Set command line arguments (argv member of config) from the argv list of wide character

strings.
Preinitialize Python if needed.

PyStatus PyConfig_SetBytesArgv(PyConfig *config, int arge, char *const *argv)
Set command line arguments (argv member of config) from the argv list of bytes strings.

Decode bytes using Py_DecodeLocale().
Preinitialize Python if needed.
PyStatus PyConfig_SetWideStringList (PyConfig  *config, PyWideStringList — *list,
Py ssize_t length, wchar__t **items)
Set the list of wide strings list to length and items.

Preinitialize Python if needed.

PyStatus PyConfig_Read (PyConfig *config)
Read all Python configuration.

Fields which are already initialized are left unchanged.

The PyConfig Read() function only parses PyConfig.argu arguments once: PyConfig.

parse_argv is set to 2 after arguments are parsed. Since Python arguments are strippped
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from PyConfig.argu, parsing arguments twice would parse the application options as Python

options.
Preinitialize Python if needed.

N— a3 ¥ 3.10 TEH: The PyConfig.argv arguments are now only parsed once, PyConfig.
parse_arguv is set to 2 after arguments are parsed, and arguments are only parsed if PyConfig.

parse_argv equals 1.

void PyConfig_Clear (PyConfig *config)

Release configuration memory.

Most PyConfig methods preinitialize Python if needed. In that case, the Python preinitializa-
tion configuration (PyPreConfig) in based on the PyConfig. If configuration fields which are in
common with PyPreConfig are tuned, they must be set before calling a PyConfig method:

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

e PyConfig.use_environment

Moreover, if PyConfig SetArgu() or PyConfig_SetBytesArgu() is used, this method must be
called before other methods, since the preinitialization configuration depends on command line

arguments (if parse_argv is non-zero).

The caller of these methods is responsible to handle exceptions (error or exit) using

PyStatus_Exception() and Py_ExitStatusException().
MGG 7 4 — L B

PyWideStringList argv

Command line arguments: sys.argv.

Set parse_argv to 1 to parse argv the same way the regular Python parses Python command

line arguments and then to strip Python arguments from argv.

If argv is empty, an empty string is added to ensure that sys.argv always exists and is never

empty.
Default: NULL.
See also the orig_argv member.

wchar t *base_exec_prefix

sys.base_exec_prefix.
Default: NULL.

Part of the Python Path Configuration output.
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wchar t *base_executable

Python base executable: sys._base_executable.

Set by the __PYVENV_LAUNCHER__ environment variable.
Set from PyConfig.ezecutable if NULL.

Default: NULL.

Part of the Python Path Configuration output.

wchar_t *base_prefix

sys.base_prefix.
Default: NULL.

Part of the Python Path Configuration output.

int buffered_stdio

If equals to 0 and configure_c_stdio is non-zero, disable buffering on the C streams stdout

and stderr.
Set to 0 by the —u command line option and the PYTHONUNBUFFERED environment variable.
stdin is always opened in buffered mode.

Default: 1.

int bytes_warning

If equals to 1, issue a warning when comparing bytes or bytearray with str, or comparing

bytes with int.
If equal or greater to 2, raise a BytesWarning exception in these cases.
Incremented by the -b command line option.

Default: 0.

int warn_default_encoding

If non-zero, emit a EncodingWarning warning when io.TextI0OWrapper uses its default en-

coding. See io-encoding-warning for details.
Default: 0.

N— a ¥ 3.10 TEM.

wchar_t *check_hash_pycs_mode

Control the wvalidation behavior of hash-based .pyc files: value of the

—--check-hash-based-pycs command line option.
Valid values:

o L"always": Hash the source file for invalidation regardless of value of the 'check source’

flag.
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e L"never": Assume that hash-based pycs always are valid.

e L"default": The 'check source’ flag in hash-based pycs determines invalidation.
Default: L"default".
See also PEP 552 "Deterministic pycs”.

int configure_c_stdio

If non-zero, configure C standard streams:
e On Windows, set the binary mode (0_BINARY) on stdin, stdout and stderr.
o If buffered_stdio equals zero, disable buffering of stdin, stdout and stderr streams.

o If 4nteractive is non-zero, enable stream buffering on stdin and stdout (only stdout on
Windows).

Default: 1 in Python config, 0 in isolated config.

int dev_mode

If non-zero, enable the Python Development Mode.
Default: -1 in Python mode, 0 in isolated mode.

int dump_refs

Dump Python references?
If non-zero, dump all objects which are still alive at exit.
Set to 1 by the PYTHONDUMPREFS environment variable.

Need a special build of Python with the Py_TRACE_REFS macro defined: see the configure

--with-trace-refs option.
Default: 0.

wchar t *exec_prefix
The site-specific directory prefix where the platform-dependent Python files are installed:

sys.exec_prefix.
Default: NULL.
Part of the Python Path Configuration output.

wchar t *executable

The absolute path of the executable binary for the Python interpreter: sys.executable.
Default: NULL.
Part of the Python Path Configuration output.

int faulthandler
Enable faulthandler?
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If non-zero, call faulthandler.enable() at startup.

Set to 1 by -X faulthandler and the PYTHONFAULTHANDLER environment variable.

Default: -1 in Python mode, 0 in isolated mode.

wchar_t *filesystem_encoding

Filesystem encoding: sys.getfilesystemencoding().

On macOS, Android and VxWorks: use "utf-8" by default.

On Windows: use "utf-8" by default, or "mbcs" if legacy windows_fs_encoding of

PyPreConfig is non-zero.
Default encoding on other platforms:

e "utf-8" if PyPreConfig.utf8_mode is non-zero.

e "ascii" if Python detects that n1_langinfo(CODESET) announces the ASCII encoding,

whereas the mbstowcs () function decodes from a different encoding (usually Latinl).

e "utf-8" if n1_langinfo(CODESET) returns an empty string.

e Otherwise, use the locale encoding: nl_langinfo(CODESET) result.

At Python startup, the encoding name is normalized to the Python codec name. For example,

"ANSI_X3.4-1968" is replaced with "ascii".
See also the filesystem_errors member.

wchar_t *filesystem_errors

Filesystem error handler: sys.getfilesystemencodeerrors().

On  Windows: use  "surrogatepass" by  default,

legacy_windows_fs_encoding of PyPreConfig is non-zero.
On other platforms: use "surrogateescape" by default.
Supported error handlers:
e "strict"
e '"surrogateescape"
e "surrogatepass" (only supported with the UTF-8 encoding)
See also the filesystem_encoding member.
unsigned long hash_seed

int use_hash_seed

Randomized hash function seed.

or

"replace"

if

If use_hash_seed is zero, a seed is chosen randomly at Python startup, and hash_seed is

ignored.

266 % 10 & Python #HA{LERE



The Python/C API, JJ—2X 3.10.13

Set by the PYTHONHASHSEED environment variable.
Default use hash__seed value: -1 in Python mode, 0 in isolated mode.

wchar t *home

Python home directory.

If Py_SetPythonHome () has been called, use its argument if it is not NULL.
Set by the PYTHONHOME environment variable.

Default: NULL.

Part of the Python Path Configuration input.

int import_time

If non-zero, profile import time.

Set the 1 by the -X importtime option and the PYTHONPROFILEIMPORTTIME environment

variable.
Default: 0.

int inspect

Enter interactive mode after executing a script or a command.

If greater than 0, enable inspect: when a script is passed as first argument or the -c option is
used, enter interactive mode after executing the script or the command, even when sys.stdin

does not appear to be a terminal.

Incremented by the -i command line option. Set to 1 if the PYTHONINSPECT environment

variable is non-empty.
Default: 0.

int install_signal_handlers

Install Python signal handlers?
Default: 1 in Python mode, 0 in isolated mode.

int interactive

If greater than 0, enable the interactive mode (REPL).
Incremented by the -i command line option.
Default: 0.

int isolated

If greater than 0, enable isolated mode:

¢ sys.path contains neither the script’s directory (computed from argv[0] or the current

directory) nor the user’s site-packages directory.
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e Python REPL doesn’t import readline nor enable default readline configuration on in-

teractive prompts.
e Set use_environment and user_site_directory to 0.
Default: 0 in Python mode, 1 in isolated mode.
See also PyPreConfig.isolated.

int legacy_windows_stdio
If non-zero, use io.FilelIO instead of io.WindowsConsoleIO for sys.stdin, sys.stdout and

sys.stderr.
PYTHONLEGACYWINDOWSSTDIO BRIEZ MM TR W FINCHREI N HEIC. 1 THRESINE T,

Only available on Windows. #ifdef MS_WINDOWS macro can be used for Windows specific

code.
Default: 0.
See also the PEP 528 (Change Windows console encoding to UTF-8).

int malloc_stats

If non-zero, dump statistics on Python pymalloc memory allocator at exit.

Set to 1 by the PYTHONMALLOCSTATS environment variable.

The option is ignored if Python is configured using the --without-pymalloc option.
Default: 0.

wchar_t *platlibdir

Platform library directory name: sys.platlibdir.
Set by the PYTHONPLATLIBDIR environment variable.

Default: value of the PLATLIBDIR macro which is set by the configure --with-platlibdir
option (default: "1ib").

Part of the Python Path Configuration input.
N—a ¥ 3.9 THEM.

wchar _t *pythonpath_env
Module search paths (sys.path) as a string separated by DELIM (os.path.pathsep).

Set by the PYTHONPATH environment variable.
Default: NULL.
Part of the Python Path Configuration input.

PyWideStringList module_search_paths
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int module_search_paths_set

Module search paths: sys.path.

If module_search_paths_set is equal to 0, the function calculating the Python Path Config-

uration overrides the module_search_paths and sets module_search_paths_set to 1.
Default: empty list (module_search_paths) and 0 (module_search_paths_set).
Part of the Python Path Configuration output.

int optimization_level

Compilation optimization level:
o 0: Peephole optimizer, set __debug__ to True.
e 1: Level 0, remove assertions, set __debug__ to False.
e 2: Level 1, strip docstrings.

Incremented by the -0 command line option. Set to the PYTHONOPTIMIZE environment variable

value.
Default: 0.

PyWideStringList orig_argv
The list of the original command line arguments passed to the Python executable: sys.

orig_argv.

If orig_argv list is empty and argv is not a list only containing an empty string,
PyConfig_Read() copies argv into orig_argv before modifying argv (if parse_argv is

non-zero).

See also the argv member and the Py_GetAdrgcArguv () function.
Default: empty list.

N—a v 3.10 TE.

int parse_argv

Parse command line arguments?

If equals to 1, parse argv the same way the regular Python parses command line arguments,

and strip Python arguments from argv.

The PyConfig_Read() function only parses PyConfig.argv arguments once: PyConfig.
parse_arguv is set to 2 after arguments are parsed. Since Python arguments are strippped
from PyConfig.argv, parsing arguments twice would parse the application options as Python

options.
Default: 1 in Python mode, 0 in isolated mode.

N—Y a ¥ 3.10 TEHE: The PyConfig.argv arguments are now only parsed if PyConfig.

parse_arguv equals to 1.
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int parser_debug

Parser debug mode. If greater than 0, turn on parser debugging output (for expert only,

depending on compilation options).

Incremented by the -d command line option. Set to the PYTHONDEBUG environment variable

value.

Default: 0.

int pathconfig_warnings

On Unix, if non-zero, calculating the Python Path Configuration can log warnings into stderr.

If equals to 0, suppress these warnings.
It has no effect on Windows.
Default: 1 in Python mode, 0 in isolated mode.

Part of the Python Path Configuration input.

wchar_t *prefix

The site-specific directory prefix where the platform independent Python files are installed:

sys.prefix.
Default: NULL.

Part of the Python Path Configuration output.

wchar_t *program_name

Program name used to initialize ezecutable and in early error messages during Python ini-

tialization.
o If Py_SetProgramName () has been called, use its argument.
e On macOS, use PYTHONEXECUTABLE environment variable if set.

o If the WITH_NEXT_FRAMEWORK macro is defined, use __PYVENV_LAUNCHER__ environment

variable if set.
e Use argv[0] of argv if available and non-empty.
e Otherwise, use L"python" on Windows, or L"python3" on other platforms.
Default: NULL.

Part of the Python Path Configuration input.

wchar t *pycache_prefix

Directory where cached .pyc files are written: sys.pycache_prefix.

Set by the -X pycache_prefix=PATH command line option and the PYTHONPYCACHEPREFIX

environment variable.

If NULL, sys.pycache_prefix is set to None.
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Default: NULL.

int quiet
Quiet mode. If greater than 0, don’t display the copyright and version at Python startup in

interactive mode.
Incremented by the -q command line option.
Default: 0.

wchar t *run_command

Value of the -c command line option.
Used by Py_RunMain().
Default: NULL.

wchar t *run_filename

Filename passed on the command line: trailing command line argument without -c or -m.
For example, it is set to script.py by the python3 script.py arg command.

Used by Py_RunMain ().

Default: NULL.

wchar t *run_module

Value of the -m command line option.
Used by Py_RunMain ().
Default: NULL.

int show_ref_count

Show total reference count at exit?

Set to 1 by -X showrefcount command line option.

Need a debug build of Python (the Py_REF_DEBUG macro must be defined).
Default: 0.

int site_import

Import the site module at startup?

If equal to zero, disable the import of the module site and the site-dependent manipulations

of sys.path that it entails.

Also disable these manipulations if the site module is explicitly imported later (call site.

main() if you want them to be triggered).
Set to 0 by the -S command line option.

sys.flags.no_site is set to the inverted value of site_import.
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Default: 1.

int skip_source_first_line

If non-zero, skip the first line of the PyConfig. run_filename source.
It allows the usage of non-Unix forms of #!cmd. This is intended for a DOS specific hack only.
Set to 1 by the -x command line option.
Default: 0.
wchar _t *stdio_encoding

wchar t *stdio_errors
Encoding and encoding errors of sys.stdin, sys.stdout and sys.stderr (but sys.stderr

always uses "backslashreplace" error handler).

If Py_SetStandardStreamEncoding () has been called, use its error and errors arguments if

they are not NULL.
Use the PYTHONIOENCODING environment variable if it is non-empty.
Default encoding;:
e "UTF-8" if PyPreConfig.utf8 mode is non-zero.
e Otherwise, use the locale encoding.
Default error handler:
e On Windows: use "surrogateescape".

e "surrogateescape" if PyPreConfig.utf8 mode is non-zero, or if the LC__CTYPE locale
is 7C” or "POSIX™.

e "strict" otherwise.

int tracemalloc

Enable tracemalloc?
If non-zero, call tracemalloc.start() at startup.

Set by -X tracemalloc=N command line option and by the PYTHONTRACEMALLOC environment

variable.
Default: -1 in Python mode, 0 in isolated mode.

int use_environment

Use environment variables?
If equals to zero, ignore the environment variables.

Default: 1 in Python config and 0 in isolated config.
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int user_site_directory

If non-zero, add the user site directory to sys.path.

Set to 0 by the -s and -I command line options.

Set to 0 by the PYTHONNOUSERSITE environment variable.
Default: 1 in Python mode, 0 in isolated mode.

int verbose
Verbose mode. If greater than 0, print a message each time a module is imported, showing

the place (filename or built-in module) from which it is loaded.

If greater or equal to 2, print a message for each file that is checked for when searching for a

module. Also provides information on module cleanup at exit.
Incremented by the -v command line option.

Set to the PYTHONVERBOSE environment variable value.
Default: 0.

PyWideStringList warnoptions
Options of the warnings module to build warnings filters, lowest to highest priority: sys.

warnoptions.

The warnings module adds sys.warnoptions in the reverse order: the last PyConfig.
warnoptions item becomes the first item of warnings.filters which is checked first (highest

priority).
The -W command line options adds its value to warnoptions, it can be used multiple times.

The PYTHONWARNINGS environment variable can also be used to add warning options. Multiple

options can be specified, separated by commas ().
Default: empty list.

int write_bytecode

If equal to 0, Python won’t try to write .pyc files on the import of source modules.

Set to 0 by the -B command line option and the PYTHONDONTWRITEBYTECODE environment

variable.
sys.dont_write_bytecode is initialized to the inverted value of write_bytecode.
Default: 1.

PyWideStringList xoptions

Values of the -X command line options: sys._xoptions.

Default: empty list.
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If parse_argv is non-zero, argv arguments are parsed the same way the regular Python parses command

line arguments, and Python arguments are stripped from argv.
The zoptions options are parsed to set other options: see the -X command line option.

N—Ya > 3.9 TEZHE: The show_alloc_count field has been removed.

10.7 Initialization with PyConfig

Function to initialize Python:

PyStatus Py_InitializeFromConfig(const PyConfig *config)

Initialize Python from config configuration.

The caller is responsible to handle exceptions (error or exit) using PyStatus_Exception() and

Py_ExitStatusException().

If PyImport_FrozenModules (), PyImport_AppendInittab () or PyImport_ExtendInittab () are used,
they must be set or called after Python preinitialization and before the Python initialization. If Python
is initialized multiple times, PyImport_AppendInittab () or PyImport_EztendInittab () must be called

before each Python initialization.
The current configuration (PyConfig type) is stored in PyInterpreterState.config.

Example setting the program name:

void init_python(void)

{
PyStatus status;
PyConfig config;
PyConfig_InitPythonConfig(&config);
/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto exception;
}
status = Py_InitializeFromConfig(&config) ;
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear(&config);
return;
exception:
PyConfig_Clear(&config);
Py_ExitStatusException(status);
}
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More complete example modifying the default configuration, read the configuration, and then override

some parameters:

PyStatus init_python(const char *program_name)

{

PyStatus status;

PyConfig config;

PyConfig_InitPythonConfig(&config);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).
Implicitly preinitialize Python. */

status = PyConfig_SetBytesString(&config, &config.program_name,

program_name) ;

if (PyStatus_Exception(status)) {
goto done;

}

/* Read all configuration at once */

status = PyConfig_Read(&config) ;

if (PyStatus_Exception(status)) {
goto done;

}

/* Append our custom search path to sys.path */

status = PyWideStringList_Append(&config.module_search_paths,

L"/path/to/more/modules");
if (PyStatus_Exception(status)) {
goto done;

}

/* Override exzecutable computed by PyConfig Read() */

status = PyConfig_SetString(&config, &config.executable,

L"/path/to/my_executable");
if (PyStatus_Exception(status)) {
goto done;
}
status = Py_InitializeFromConfig(&config) ;
done:
PyConfig_Clear (&config) ;
return status;
}

10.7. Initialization with PyConfig 275




The Python/C API, U1 —2X 3.10.13

10.8 Isolated Configuration
PyPreConfig_InitIsolatedConfig() and PyConfig InitIsolatedConfig() functions create a config-
uration to isolate Python from the system. For example, to embed Python into an application.

This configuration ignores global configuration variables, environment variables, command line arguments
(PyConfig.argv is not parsed) and user site directory. The C standard streams (ex: stdout) and the
LC_CTYPE locale are left unchanged. Signal handlers are not installed.

Configuration files are still used with this configuration. Set the Python Path Configuration (output
fields”) to ignore these configuration files and avoid the function computing the default path configura-

tion.

10.9 Python Configuration
PyPreConfig_InitPythonConfig() and PyConfig InitPythonConfig() functions create a configura-
tion to build a customized Python which behaves as the regular Python.

Environments variables and command line arguments are used to configure Python, whereas global

configuration variables are ignored.

This function enables C locale coercion (PEP 538) and Python UTF-8 Mode (PEP 540) depending
on the LC__CTYPE locale, PYTHONUTF8 and PYTHONCOERCECLOCALE environment variables.

10.10 Python Path Configuration

PyConfig contains multiple fields for the path configuration:
o Path configuration inputs:

— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig_warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
— current working directory: to get absolute paths
— PATH environment variable to get the program full path (from PyConfig.program_name)

— __PYVENV_LAUNCHER__ environment variable

(Windows only) Application paths in the registry under ”SoftwarePythonPython-
CoreX.YPythonPath” of HKEY CURRENT_USER and HKEY_ LOCAL_MACHINE
(where X.Y is the Python version).
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e Path configuration output fields:

PyConfig.base_exzec_prefix
— PyConfig.base_executable

— PyConfig.base_prefix

PyConfig.exec_prefiz

PyConfig.exzecutable
— PyConfig.module_search_paths_set, PyConfig.module_search_paths
— PyConfig.prefiz

If at least one "output field” is not set, Python calculates the path configuration to fill un-
set fields. If module_search_paths_set is equal to 0, module_search_paths is overridden and

module_search_paths_set is set to 1.

It is possible to completely ignore the function calculating the default path configuration by setting
explicitly all path configuration output fields listed above. A string is considered as set even if it is
non-empty. module_search_paths is considered as set if module_search_paths_set is set to 1. In this

case, path configuration input fields are ignored as well.

Set pathconfig_warnings to 0 to suppress warnings when calculating the path configuration (Unix only,

Windows does not log any warning).

If base_prefiz or base_ezec_prefiz fields are not set, they inherit their value from prefiz and

ezec_prefiz respectively.
Py_RunMain () and Py_Main() modify sys.path:

o If run_filename is set and is a directory which contains a __main__.py script, prepend

run_filename to sys.path.
e If isolated is zero:

— If run_module is set, prepend the current directory to sys.path. Do nothing if the current

directory cannot be read.
— If run_filename is set, prepend the directory of the filename to sys.path.
— Otherwise, prepend an empty string to sys.path.

If site_import is non-zero, sys.path can be modified by the site module. If user_site_directory is
non-zero and the user’s site-package directory exists, the site module appends the user’s site-package

directory to sys.path.
The following configuration files are used by the path configuration:
e pyvenv.cfg

o python._pth (Windows only)
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e pybuilddir.txt (Unix only)

The __PYVENV_LAUNCHER__ environment variable is used to set PyConfig.base_ezecutable

10.11 Py_RunMain()

int Py_RunMain (void)
Execute the command (PyConfig.run_command), the script (PyConfig.run_filename) or the

module (PyConfig.run_module) specified on the command line or in the configuration.
By default and when if -i option is used, run the REPL.
Finally, finalizes Python and returns an exit status that can be passed to the exit () function.

See Python Configuration for an example of customized Python always running in isolated mode using

Py_RunMain ().

10.12 Py_GetArgcArgv()

t kokk

void Py_GetArgcArgv (int *arge, wchar argv)

Get the original command line arguments, before Python modified them.

See also PyConfig.orig_argv member.

10.13 Multi-Phase Initialization Private Provisional API
This section is a private provisional API introducing multi-phase initialization, the core feature of PEP
432:
e 7Core” initialization phase, "bare minimum Python”:
— Builtin types;
— Builtin exceptions;
— Builtin and frozen modules;
— The sys module is only partially initialized (ex: sys.path doesn’t exist yet).
e "Main” initialization phase, Python is fully initialized:
— Install and configure importlib;
— Apply the Path Configuration;
— Install signal handlers;

— Finish sys module initialization (ex: create sys.stdout and sys.path);
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— Enable optional features like faulthandler and tracemalloc;
— Import the site module;
— etc.

Private provisional API:

e PyConfig._init_main: ifset to 0, Py_InitializeFromConfig () stops at the "Core” initialization

phase.
e PyConfig._isolated_interpreter: if non-zero, disallow threads, subprocesses and fork.

PyStatus _Py_InitializeMain (void)

Move to the "Main” initialization phase, finish the Python initialization.

No module is imported during the ”Core” phase and the importlib module is not configured: the Path
Configuration is only applied during the "Main” phase. It may allow to customize Python in Python to
override or tune the Path Configuration, maybe install a custom sys.meta_path importer or an import
hook, etc.

It may become possible to calculatin the Path Configuration in Python, after the Core phase and before
the Main phase, which is one of the PEP 432 motivation.

The ”Core” phase is not properly defined: what should be and what should not be available at this phase
is not specified yet. The API is marked as private and provisional: the API can be modified or even be

removed anytime until a proper public API is designed.

Example running Python code between ”"Core” and "Main” initialization phases:

void init_python(void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config._init_main = O;

/* ... customize 'config' configuration ... */

status = Py_InitializeFromConfig(&config);

PyConfig_Clear(&config);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */

int res = PyRun_SimpleString(
"import sys; "

"print ('Run Python code before _Py_InitializeMain',

"file=sys.stderr)");

(KDR=I1Z%iE<)
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(FiDR— 25 D %)

if (res < 0) {

exit(1);
¥
/* ... put more configuration code here ...
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

*/
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ELEVEN

XEVEHE

11.1 BE

Python 1281} 2 XEVEMIZIZ, £2TD Python A 7Y =27 b T —XEB AT 74 R— k=7
(private heap) 2Z6HT S, 774 RX— 1t b —7FOEHIE, NEIICIE Python XEVIR— % (Python
memory manager) BHEFEIZITVWE T, Python X BV =32 —Y v ik, #F (sharing), 7 X > b HE|
(segmentation), FFFTE| D T (preallocation), ¥ ¥ v > 21k (caching) &\ o7z, H4 REINEIEEE O
HERD =iz, HloaryR—3x> v 23HH F3,

RARKEE TILE, RO ATV BIEREL (raw memory allocator) 254 XL —7 4 ¥ 7 X7 LD X E ) HHEE
Wb bhlLT, 774 X=1b—7MIZ Python BEEDRTDT— X Z T 2 DI T RZEZHNDH 5
EODMERLET, BOXEVEEBEKD LITE, W 22pDA T 27 VEEDXEVIEREELDH D £
T, TNHERAILe -T2 HBEL. &4 7027 MUEROREBICE oL XEVERRY S 2EELTVLE
T PIZE BEA 7Y =7 PEAXFIR X TN, HELRE-LPV A Te—FATEHINE T, W)
Db, BRIIIMEZGET 2 LCRINZEAS DD, HE/FRED ML — FATIBFET 2056 TT, ZOX
512, Python X BV A v I IMEED WL OO0 %A TV =7 MNEBED X T VIREBEBICEEL T2, i
SO T A R=— b =T OIEAH L TXEVEREZTORVEIICLTVETD,

HERDIF, e ZA2—FDP0DOb b —THNOXE) 7By VRETIOIRTTI 27 bRA YV REHIELT
W52 LTH, Python He—7OEHIIA > X7V BT DT, 2—FBZzHli#lld 2 /37
WIS 222 T3, Python 7 7Y =7 beAHHHINE Ny 772 A2/ D b —THEHDXEY
MR, BEUCIS LT, Python XEV A=Y ¥ BID KF 2 XY MATHIZEL TW2 Python/C API B
BEEN L TITVWE T,

XEVEHOFEZET 2720, HREY 2 —VOIEEIZRL T Python 79 =227 1+%2 C 54 75 UHMRAR
F L T2 BE%E: malloc() « calloc() . realloc() BLY free() THIEL XS L LTRERD FHA, Z
5LEEEMES &, C OXEVREMBYE Python XEV 32— v L ORI CREIFEOCH LAZHEL T,
C DX EVEIEBE Y Python X BV A=Y Y ZERZ7 VDY XL TEREINTVT, Bz — 7%
E3 270, MUH L ORENIBENREREZBEE T, t3vi, HHOBNOLDRS,. C 74 77V0
X E VIREREE o TR BRI X EY ZHER L DM LD TE T, HlRE. U220 X5 %HITT:

PyObject *res;
char *buf = (char *) malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)

(RDOR=I1%i )
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(FiDR— 25 D %)

return PyErr_NoMemory() ;
...Do some I/0 operation involving buf...
res = PyBytes_FromString(buf);
free(buf); /* malloc'ed */

return res;

ZOBITIE, I/O Ny 7 71T 2 XEVERIEZC 7477V DXEVHEMEBEM > TWEF, Python
XEYTHA =Y ¥ —IZRDHE U TGREN2 bytes 7Y =7 b EHIRT 2RI ITHETT,

LIRVE, IFEAEDRITIE. XEY OEMER Python b — FREELTITS X 58D E5, BERL,
Python & — 71 Python X BV A vy DEHTICHI205TT, HlXIE A &2 TV X% C TEhriLz
Hilzle A 70z 7 MITHER T 2BR21E. E—FTOXE ) EEANETT, Python b —F 2 Hi o770 &
WH S —DODHEHE LT, IHIREY 2 — AR EY L TWAXEVIZOWT Python XEV 32 —I %I 1B
RERMH LTUILVEZWS 2D ET, L ARERXEYDNEN DIEFEICRHE L7 R LT
PHANCH VWL N 2 DD LTH, 2 TOXEVRIEERE Python X BV 2= 2 IZEFHETIUL, 1~
TV RZIEIDIEHRZAEY 7y V)Y bORKGEHETE T, ZOMR. HEOKHKTIX. Python
ABNIA =TI BHAR=—TaL 7T aryeXEYDaAY T M, ZOMA 50D FHERE Y Vo 72, #HY)
REWEE PUATERZRHDET, LOBITRLZEIICC I4 77 VDXEYEMEBABEMES &, 1/0
Ny 77 HICHER L7 X E VI Python X BV 32— v OEBEPOZERIHNDS Z2ITERL T 230,

BE:
PREEZ S PYTHONMALLOC Zffifi L C Python 2SFI$ 2 XY 70— 2 2HlfllT 2 Z e BN TEET,

BREEZ# PYTHONMALLOCSTATS #fH LT, F7=RA T2 b7V —FBERENBIRE, v v P &Y
VHFIZ pymalloc XEDV 70O7—32 OfFHEREZRTEFE T,

11.2 Allocator Domains

All allocating functions belong to one of three different "domains” (see also PyMemAllocatorDomain).
These domains represent different allocation strategies and are optimized for different purposes. The
specific details on how every domain allocates memory or what internal functions each domain calls is
considered an implementation detail, but for debugging purposes a simplified table can be found at here.
There is no hard requirement to use the memory returned by the allocation functions belonging to a
given domain for only the purposes hinted by that domain (although this is the recommended practice).
For example, one could use the memory returned by PyMem_RawMalloc () for allocating Python objects

or the memory returned by PyObject_Malloc() for allocating memory for buffers.
The three allocation domains are:

e Raw domain: intended for allocating memory for general-purpose memory buffers where the allo-
cation must go to the system allocator or where the allocator can operate without the GIL. The

memory is requested directly to the system.

¢ "Mem” domain: intended for allocating memory for Python buffers and general-purpose memory

buffers where the allocation must be performed with the GIL held. The memory is taken from the
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Python private heap.

e Object domain: intended for allocating memory belonging to Python objects. The memory is

taken from the Python private heap.

When freeing memory previously allocated by the allocating functions belonging to a given domain,the
matching specific deallocating functions must be used. For example, PyMem_Free () must be used to free

memory allocated using PyMem Malloc().

11.3 EXEVA>H—TI—2XR

UToOBBREISRT070 75 —2%5y T LET, ZNLOBBIEIRAL Y KE—7 T, GIL 2HFFEL TV
BATHMUIHT e N TEE T,

T4 D EXED)TOT—2— ZXROBEFEFHL £3: malloc(), calloc(), realloc(), free() 0
NA P REREINZE ZF12E malloc(l) (HEWIE calloc(l, 1)) 2% T,

N— g v 3.4 TEM.

void *PyMem_RawMalloc(size t n)
n AL FPREDYT, ZOXEY BIET void*x BUORA Y EZZ2IR L F 5, BERMEWL /=55 NULL
PIRLET,

04 P Z2ERT 5 &, PyMem_RawMalloc (1) AFHINzt F LR U &K 51T, AIAE/R S NULL TR\
=IO RRAVERERLET, BEINZAETY —KIZV2RZUHLBTbhEEA,

void *PyMem_RawCalloc(size t nelem, size t elsize)
BERD elsize N4 FDEZR nelem AT DA E) —%ZHRL, ZDOXEY —%I5T voidx BDKA
VEARBLET, 7RI — MIKRRLUZBEE NULL 2R L5, BRI XEY - TY)
b x 3,

BREBDBEROY A XD 084 POERIZH L TIX, TIEEXR 5 PyMem_RawCalloc(l, 1) 2SI 7z
DEFELES1C, 2=—27% NULL TRWERA Y RERLET,

N— ar 3.5 TEM.

void *PyMem_RawRealloc (void *p, size_t n)
p PETAEYV 709 7% n NAL MZUPAXLET, HOHAXEHLWT A XD/PNZNWHFETD
NEFEEINEHE Ao

p A3 NULL OBEM-UNH LI PyMem_RawMalloc(n) L%iTd, £ 5 TR L. n 2RI L WIHE,
XEV IOy 73V YA XENETHEREINELA, BSRA > &I13IE NULL T,

p A NULL TRWR D, p &2 X D AEID PyMem RawMalloc(), PyMem_RawRealloc(),
PyMem_RawCalloc() DM LI X DIRENRITIUIZD £E A,

FORDKM L 72356 PyMem_RawRealloc() 1& NULL Z3iK L. p IZRIOX T TV 72 X THMLRA
VRDEEXTT,
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void PyMem_RawFree (void *p)
p BEITXEV Iy 72 @BRLET, p ELAETFECH LA PyMem RawMalloc(),
PyMem_RawRealloc (), PyMem RawCalloc() DR LZfETRIFTNIERD FHA, ZhSDEE
% PyMem_RawFree(p) ZW-UM LR o 7BHE. RERDEMEICLD 5,

p 3 NULL OBEMS LER A

11.4 XEVA>R2—Tx—2R

YT OBBEDFHLT Python B — AR LTXEY ZHEHRLZDEHBLZ-DHEES, 2hsoBE
ANSI C #EHEIZHE > TETMEEINTVWE T, 0 N4 FE2ERLZBOFEICOWTHEREL TVE T

The default memory allocator uses the pymalloc memory allocator.

ZE: IhoOBBENRE 2I2d, GIL 2RFEFL TEBERD D X7,

N=ay 3.6 TEH: 7741 D7RT—RNT AT LD nalloc() 5 pymalloc 127D F Lz,

void *PyMem_Malloc(size t n)
Part of the Stable ABL. n N4 b2EIDHT, ZOXEV 2T voidx BIORA VX ERLET, &
ROPKMU 78558 NULL 2R L %3

0 N4 PZERT 2 L. PyMem_Malloc(1) DSMEENzE FLXFU X512, AIAER & NULL TR\
== RRAVERERLET, BEINIZXEY IRV r R0 ITOAEEA,

void *PyMem_Calloc (size t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. %23 D elsize N4 » DEZR nelem HT DX EY — 2 H
RLU. ZDOXEY — %2467 voidx MOKRA Y X ZERLET, 7rr— MIKRL 7551 NULL 2K
LE7, RSN AEY —HEBE e THkah £7,

BFREDPBEROY A X530 N4 POEERIH LTI, AIRER 5 PyMem_Calloc(1, 1) 2RIz &
R XS5IC, 2=—27% NULL THRWEAL Y EZZRLET,

N—a v 3.5 @M.

void *PyMem_Realloc (void *p, size_t n)
Part of the Stable ABL p 283 XEV 70w 7% n N4 MCUHAXLET, fT0IH A IH LW
A ZDNEIWHFETORNFIEEINER A,

p A% NULL OGEMEUH UK PyMem_Malloc(n) & %fliTF, 25 THRL. n BERICFELVHA, X
BV 7Y 2V A RZNETHRREINERTA REINFRA ¥ XIFIE NULL T,

p 2 NULL TRWEE D, p 32N X DHETD PyMem Malloc(), PyMem Realloc() ¥ 7z1%
PyMem_Calloc() OFFH LI K DIBXARITIUIRD 8 A,

FRMER L 72355 PyMem_Realloc() 1 NULL #iR L. p \EHIDX TV VY 72 X THMZRA V&
DEEXTT,
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void PyMem_Free (void *p)
Part of the Stable ABL p 6T X €V 70 v ZBRHL F5, p XURIMEOH L7z PyMem Malloc ().
PylMem_Realloc(). E7:1& PyMem_Calloc() DIRLAETRIFIUIZRD €A, ZOLSDHE
PyMem_Free(p) ZWEIN L7 - 356G, REROEEICRD £3,

p 3 NULL OBEMS LER A
LITFIIZZ T 2 B RO~ 7 o ZAEED 72D It X N Tw 23 3 DTF, TYPE 3MEED C 0REZERL 9,

TYPE *PyMem_New(TYPE, size_t n)
PyMem_Malloc() XU TTA. (n * sizeof (TYPE)) A DX E V)RR L %3, TYPE* ([H!
FrY R PEINTRAVEZERLET, XV RZIEMOFHALDITORATOER A,

TYPE *PyMem_Resize(void *p, TYPE, size t n)
PyMem_Realloc() ¥FIUTT A, (n * sizeof (TYPE)) NA MV A XLHI N XEV ZHEMRL
F9, TYPEx IZBIF ¥ R N ENRA Y EXEZRLET, BEEDKRboT2 &, p 3HLVAE Y HED
KA ¥ RZh, RMLU 8581 NULL 127D $5,

X C AV Frtyd~vruTd, p 3HICEHRAINE T, =7 —UHEFHCI X T 2K O x it
J5I121E p OTEDEZRIFEL TL7ZE W,

void PyMem_Del (void *p)
PyMem_Free() &R LTT,

EEICINZ T, C API B2 13 %2 Z 27 & Python X & VIREEBZEBETOHETZHDOUTO~r 0
oy FAREINTVET, 7270, oD~ ik Python N—2 a YETONA > B E2RETT,
FRWZIHEREY 2 — L TIEMBEINTVWEZDTHERLTL XV,

e PyMem_MALLOC(size)

o PyMem_NEW(type, size)

e PyMem_REALLOC(ptr, size)

e PyMem_RESIZE(ptr, type, size)
o PyMem_FREE(ptr)

e PyMem_DEL(ptr)

11.5 #7>x o +v7OT—%

T OBBEDFALT Python B — AR LTXEY ZHEME L DBEBL-DHFEES, chsofE
ANSI C I > TETIMEENTOVE T, 0 N4 P EERLZBOBFEICOVWTHERL TVET

AFR: There is no guarantee that the memory returned by these allocators can be successfully cast to
a Python object when intercepting the allocating functions in this domain by the methods described in

the Customize Memory Allocators section.
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The default object allocator uses the pymalloc memory allocator.

BE: ChooBeRE 2123, GIL 2R L THBABERDHD £7,

void *Py0Object_Malloc(size_t n)

Part of the Stable ABL. n X4 bZEID YT, ZOXEY 2T voidx OKRA VX E2RLET, &
RBKM L7558 NULL 2R L %9

04 FZ2ERT S L, PyObject_Malloc(l) AFHINz L FLF U &L 51T, AIAE/R S NULL TR\
SO RRAVERERLET, BEINZATY —KIZV2RZGHLBITbhEEA,

void *PyObject_Calloc(size t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. FEHED elsize X4 ~ DEHE nelem 7 DX TV — %1
RL. ZOXEY =245 voidx MDKRA X 2R LET, 77— MIKRBLZSEEE NULL Z25K
LET, MFEINZATY) —EEEEn oot an 3,

BRBDPERDOY A X030 N4 P OERITH L Tid. AIREZL 5 PyObject_Calloc(1, 1) AFHIN7
DL XS, 2=—27 NULL THRWARA Y ZZRL %7,

N— ar 3.5 TEM.

void *Py0Object_Realloc(void *p, size_t n)

Part of the Stable ABL p DMETXEVY 7Ry 7% n NAL MIUBAXLET, G0 XeH LW
PAZXDNEWHTETONFIEHEINE R A,

p A3 NULL OBEM-UH LI PyObject_Malloc(n) L%fiTd, £ 5 TR n 2L IZFELWIHE,
AEY TRy 73V I A XENETPVRBRESINERA, BRENTZRA > XIFIE NULL T,

p 25 NULL TZWER D, p ZFN K DETD PyObject_Malloc(), PyObject_Realloc() F7=1%k
PyObject_Calloc() OFFHLIC K DRI ITFIUIRD £HA,

FORMPKM L 72356 PyObject_Realloc() & NULL Z3iK L. p IZRIOX TV TV 72 X THMRARA
VRDEEXTT,

void PyObject_Free (void *p)

Part of the Stable ABIL. p DT XAV 7uvy 7 2R L ET, p XU SIH L 7
PyObject_Malloc(). PyObject_Realloc(). ¥ 7zl PyObject_Calloc() DR LMEHTRIT I
BYERA. THLUSIDEES PyObject_Free(p) RO LR o756, RERDOIIEICRD
\i\j—o

p 23 NULL OBEMS LER A
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11.6 Default Memory Allocators

Default memory allocators:

pymalloc EL DY Y — R
PIL R

Configuration %Al PyMem_Raw- PyMem_Malloc | PyObject_Mal-
Malloc loc
JY—REILF "pymalloc" malloc pymalloc pymalloc
TNy ZJEILR "pymalloc_debug'malloc + debug | pymalloc + de- | pymalloc + de-
bug bug
"malloc" malloc malloc malloc

pymalloc L D7 Ny 7
e R

"malloc_debug"

malloc + debug

malloc -+ de-
bug

malloc + de-

bug

At

e Name: value for PYTHONMALLOC environment variable.

e malloc:

realloc() and free().

e pymalloc: pymalloc memory allocator.

system allocators from the standard C library, C functions:

e "+ debug”: with debug hooks on the Python memory allocators.

e "Debug build”: Python build in debug mode.

11.7 XEV 707 —2%ZHRXAEIA1XTS

N— g v 3.4 TEM.

type PyMemAllocatorEx

malloc(), calloc(),

Structure used to describe a memory block allocator. The structure has the following fields:

Za14—JLFK =1
void *ctx sl L CExNIZ—Farsx
ZEN

void* malloc(void *ctx, size_t size)

AXEV 7Ry Z72EDLTET

void* calloc(void *ctx, size_t nelem,

0 TRk 70y 2 2ED

size t elsize) LTET
void* realloc(void *ctx, void *ptr, size_t XY 70y 7 R2EDYTE2VIAX
new_size) LET

void free(void *ctx, void *ptr)

XEY Tay 7 RERT 3

11.6.

Default Memory Allocators
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N— a3 v 3.5 TEH: PyMemAllocator #H&{AA PyMemAllocatorEz IZV v — A &7z 1T calloc
74—V RpEMENE L,

type PyMemAllocatorDomain
TR =X XA RFAET 57D DFFEUTY, FX4 U3

PYMEM_DOMAIN_RAW
R

e PyMem_RawMalloc()
e PyMem_RawRealloc()
o PyMem_RawCalloc()
e PyMem_RawFree()

PYMEM_DOMAIN_MEM
RE%K:

e PyMem Malloc(),
e PyMem_Realloc()
e PyMem_Calloc()
o PyMem_Free()

PYMEM_DOMAIN_OBJ
R

o PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
FBESNZFXAL YDA EY TRy 770 —X2HBGL %3,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
FRESNTEFXA YDRXEY TRy 270 —RERELET,

HFLwror—xiE, 034 hE2EREIN- T2 =— 27 NULL TRWARA YR BRI ZITUERD
FHA,

PYMEM _DOMAIN RAW FX A YT, 7B —RFALy Re—T7TRITINUIRD EBA: 7ar—&n
MUOHanr & GIL 3N TWERA,

BlLwrasr —2B87yvy 27 ThY (1 207807 —X%2RUEHI V) 5A
PylMem_SetupDebugHooks () BARZIFUH LT, HrLwrusr =KD L7 Ny 77 v 7 2 BER
BLRITFNUIRD 2R A
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g

&: PyMem_SetAllocator() does have the following contract:

o It can be called after Py_PreInitialize() and before Py_InitializeFromConfig() to
install a custom memory allocator. There are no restrictions over the installed allocator
other than the ones imposed by the domain (for instance, the Raw Domain allows the
allocator to be called without the GIL held). See the section on allocator domains for

more information.

o If called after Python has finish initializing (after Py_InitializeFromConfig() has
been called) the allocator must wrap the existing allocator. Substituting the current

allocator for some other arbitrary one is not supported.

void PyMem_SetupDebugHooks (void)

Setup debug hooks in the Python memory allocators to detect memory errors.

11.8 Debug hooks on the Python memory allocators

When Python is built in debug mode, the PyMem_ SetupDebugHooks () function is called at the Python

preinitialization to setup debug hooks on Python memory allocators to detect memory errors.

The PYTHONMALLOC environment variable can be used to install debug hooks on a Python compiled in
release mode (ex: PYTHONMALLOC=debug).

The PyMem_SetupDebugHooks () function can be used to set debug hooks after calling
PyMem_SetAllocator().

These debug hooks fill dynamically allocated memory blocks with special, recognizable bit patterns.
Newly allocated memory is filled with the byte 0xCD (PYMEM_CLEANBYTE), freed memory is filled with the
byte 0xDD (PYMEM_DEADBYTE). Memory blocks are surrounded by "forbidden bytes” filled with the byte
0xFD (PYMEM_FORBIDDENBYTE). Strings of these bytes are unlikely to be valid addresses, floats, or ASCII

strings.
TR F = v 7

o Detect API violations. For example, detect if PyObject_Free() is called on a memory block
allocated by PyMem_Malloc().

o Detect write before the start of the buffer (buffer underflow).
o Detect write after the end of the buffer (buffer overflow).

o Check that the GIL is held when allocator functions of PYMEM_DOMAIN_OBJ (ex:
PyObject_Malloc()) and PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) domains are called.

On error, the debug hooks use the tracemalloc module to get the traceback where a memory block was
allocated. The traceback is only displayed if tracemalloc is tracing Python memory allocations and the

memory block was traced.
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Let S = sizeof (size_t). 2*S bytes are added at each end of each block of N bytes requested. The
memory layout is like so, where p represents the address returned by a malloc-like or realloc-like function
(p[i:j] means the slice of bytes from *(p+i) inclusive up to *(p+j) exclusive; note that the treatment

of negative indices differs from a Python slice):

p[-2*S:-8] Number of bytes originally asked for. This is a size_t, big-endian (easier to read in a

memory dump).
p[-81 API identifier (ASCII character):
e 'r' for PYMEM_DOMAIN_RAW.
e 'm' for PYMEM_DOMAIN_MEM.
e 'o' for PYMEM_DOMAIN_O0BJ.
p[-S+1:0] Copies of PYMEM_FORBIDDENBYTE. Used to catch under- writes and reads.

pl0:N] The requested memory, filled with copies of PYMEM__ CLEANBYTE, used to catch reference
to uninitialized memory. When a realloc-like function is called requesting a larger memory block,
the new excess bytes are also filled with PYMEM__ CLEANBYTE. When a free-like function is
called, these are overwritten with PYMEM__DEADBYTE, to catch reference to freed memory.
When a realloc- like function is called requesting a smaller memory block, the excess old bytes are
also filled with PYMEM__ DEADBYTE.

p[N:N+S] Copies of PYMEM_FORBIDDENBYTE. Used to catch over- writes and reads.
p[N+S:N+2*S] Only used if the PYMEM_DEBUG_SERIALNO macro is defined (not defined by default).

A serial number, incremented by 1 on each call to a malloc-like or realloc-like function. Big-endian
size_t. If "bad memory” is detected later, the serial number gives an excellent way to set a
breakpoint on the next run, to capture the instant at which this block was passed out. The static
function bumpserialno() in obmalloc.c is the only place the serial number is incremented, and

exists so you can set such a breakpoint easily.

A realloc-like or free-like function first checks that the PYMEM_FORBIDDENBYTE bytes at each end
are intact. If they’ve been altered, diagnostic output is written to stderr, and the program is aborted via
Py_ FatalError(). The other main failure mode is provoking a memory error when a program reads up
one of the special bit patterns and tries to use it as an address. If you get in a debugger then and look
at the object, you're likely to see that it’s entirely filled with PYMEM_DEADBYTE (meaning freed
memory is getting used) or PYMEM__CLEANBYTE (meaning uninitialized memory is getting used).

N—Y a3 v 36 TEH: The PyMem_SetupDebugHooks () function now also works on Python com-
piled in release mode. On error, the debug hooks now use tracemalloc to get the traceback where
a memory block was allocated. The debug hooks now also check if the GIL is held when functions of

PYMEM_DOMAIN_OBJ and PYMEM_DOMAIN_MEM domains are called.

N— a v 3.8 TAH: Byte patterns 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) and 0xFB
(PYMEM_FORBIDDENBYTE) have been replaced with 0xCD, 0xDD and OxFD to use the same values than
Windows CRT debug malloc() and free().
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11.9 pymalloc 7O —%

Python 2i&, HEMOHVD/NEA (512 34 FUT D) 7Y = 7 Mk S iz pymalloc 7 a7 —&
BH D ET, pymalloc 1X. 256 KiB OEEF A XD 7 7V —F” LMUONZATY) Sy Y IR FVET,
512 34 F & D HREREFD Y TTIE. PyMem_RawMalloc() & PyMem_RawRealloc() 127 +—N v 7 L

9,

pymalloc |¥. PYMEM_DOMAIN_MEM (ex: PyMem_ Malloc()) & PYMEM_DOMAIN_OBJ (ex: PyObject_Malloc())
KX4 >0 BEDT7AT—2 T,

7V—F7ar -2k ROBBEFNET:
e Windows Tl VirtualAlloc() & VirtualFree().
o FIATZ 254, mmap() & munmap().
o ZHLANDEEIX malloc() & free(,

This allocator is disabled if Python is configured with the —-without-pymalloc option. It can also be
disabled at runtime using the PYTHONMALLOC environment variable (ex: PYTHONMALLOC=malloc).

11.9.1 pymalloc 7U—F7O7—2DHARZIA X

N— a ¥ 3.4 TEM.

type PyObjectArenaAllocator
7V —FT7ur—RZiLilhT 57O DOMIERTY, 32007 4 -V FEFHET:

714—ILE LS

void *ctx Fol e L TEINZI—FarrF
Z b

void* alloc(void *ctx, size t size) size XA FDOT V) —FEEHD LB TET

void free(void *ctx, void *ptr, size_t 7V —FERRLET

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—F7uer—2%z2HBISLE T,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—F7er—XEHELET,
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11.10 tracemalloc C API

N—a ¥ 3.7 Tl

int PyTraceMalloc_Track(unsigned int domain, uintptr_t ptr, size_t size)

Track an allocated memory block in the tracemalloc module.

Return 0 on success, return -1 on error (failed to allocate memory to store the trace). Return -2

if tracemalloc is disabled.
If memory block is already tracked, update the existing trace.

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
Untrack an allocated memory block in the tracemalloc module. Do nothing if the block was not

tracked.

Return -2 if tracemalloc is disabled, otherwise return O.

11.11 {ERAHF

BN TR v b &> T, B2 Hofl% Python =712 1/0 Ny 7 7 2 XEVHET 2 X5 10H
FMATDDOEUTITRLET:

PyObject *res;
char xbuf = (char *) PyMem_Malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory() ;
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Free(buf); /* allocated with PyMem_Malloc */

return res;

FLa— F2RNROEKE Yy P TENELOEUTIORL %

PyObject *res;
char *buf = PyMem_New(char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory();
/* ...Do some I/0 operation involving buf... */
res = PyBytes_FromString(buf);
PyMem_Del(buf); /* allocated with PyMem_New */

return res;

FDOZODBITIE. Ny 77 2EICRICBEE Y MCET BB TRIELTWS ZITHEELTLEZ W, #E
B, H2XEY 70y 2T REEE. B3 X VIREREEIRA T 2ERERS T201C, MEXEY
API 77 3V RffoTITS ZEARETT, UMFTOI—-RFREZDDTI—HHH, 255D —DIIFE
B —TREBMET 2HI0X TV REEEEREAL T02 0T B@MH (Fatal) £ 7"V %2 LTVET,
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char *bufl = PyMem_New(char, BUFSIZ);
char *buf2 = (char *) malloc(BUFSIZ);
char *buf3 = (char *) PyMem_Malloc(BUFSIZ);

PyMem_Del(buf3); /* Wrong —- should be PyMem_Free() */
free(buf2); /* Right -- allocated via malloc() */
free(bufl); /* Fatal -- should be PyMem_Del() */

ROXAEY 70y 7% Python b —7 L THRIEST 2BEUCINZ. PyObject_New() . PyObject_NewVar() .
BEXU PyObject_Del () {5 ¥, Python KB 24727 P2 XE VMR LD LD TEET,

INHDOBEBICOVWTIE, RED C L2 L WA TV 27 FRIDERPHEEICHE T 20RO THAL
9,
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%

TWELVE

*7o 1o bREYR— (OBJECT IMPLEMENTATION
SUPPORT)

ZOETIE, FILWAT 27 FOREERT IBRICHEOLAZEK, B, BLXU~27 2l OoWTHBELET,

121 #T72x 0 b2be—TFEICXEVRERT S

PyObject *_Py0Object_New (PyTypeObject *type)

Return value: New reference.

PyVarObject * _PyObject_NewVar (PyTypeObject *type, Py ssize t size)

Return value: New reference.

PyObject *Py0bject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. Part of the Stable ABL #7212 X E VR I N2 TP =7 b
op 1IZxf L, B FIHHIRAET DS (initial reference) ZFIHALL £ 3, #ifkaI N4 7P =27 b %
BLET, type 2OZDA TV =7 FPERSBBARN-IUBLOKREZ AT 256, B
MR FTE2ATI27 bDEy MTEMENET, A7 OO T 4 =L RICIZHELZRIEL F
A,

PyVarObject *Py0Object_InitVar (PyVarObject *op, PyTypeObject *type, Py _ssize it size)
Return value: Borrowed reference. Part of the Stable ABI. PyObject_Init() D2 TDUMEIT
W, AIEYA XA TV 27 POBEIIESHERD ML 5,

TYPE *Py0bject_New(TYPE, PyTypeObject *type)
Return value: New reference. Allocate a new Python object using the C structure type TYPFE and
the Python type object type. Fields not defined by the Python object header are not initialized.
The caller will own the only reference to the object (i.e. its reference count will be one). The size

of the memory allocation is determined from the tp_basicsize field of the type object.

TYPE *Py0Object_NewVar (TYPE, PyTypeObject *type, Py ssize i size)
Return value: New reference. C #ii&{AR! TYPE ¥ Python B4 7Y =2 b type 2o TH L
W Python A 7Y =2 b2 XEY RICHERL £ T, Python A 7Y 27 bAy XTERIALTLARWN
7 4 =L RIIIIALI N ER A, HIRENIZXEVIX. TYPE MERICMZ. type D tp_itemsize
T4 =V FTEHEINTVEY A X% size [ATORETIZHENTEET, ZOBKIX FlZIXE TV
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DEDIWCERRFICH A X ZRETEE A7 27 M EEETIRICERNTT, —HOBEBD 7 4+ —LF
DAEVE DY TER—EFTITS 2 Trusr—aVEBERS L. XEVEHOMRBA EL X9,

void PyObject_Del (void *op)
PyObject_New() % PyObject_NewVar() T MERL7=XEV ZMKRL 3, #@HE., ZOBBIILT
Y7 PORIIEEINT WS tp_dealloc NY RINSIFUHEINET, ZOBEKEZREIH LR
. XEVHEBIE D IEPREHR Python #7927 b2RFALTOWRVWOT, A7z bD7 14—
FCHLT7272ALTIZRD A,

PyObject _Py_NoneStruct
Python 72513 None IZHZ 247322 b TY, ZOEANDT 7 EREFE, TDFTT =7 FADKRA
VR EFHliT 5 Py_None ¥ 7 B ELRIFIUIIRD FH A

BE.:

PyModule_Create() HIREY 2 —1D7 w7 — b ¥R,

12.2 £38D AT U FMEEE (common object structure)

Python Tld, A 7Y =27 MIZERT 2 L THZ S OMERBEDNET, ZOHTEI=>DMiEks 2D
FIHARICOWTHHAL £9,

12.2.1 Base object types and macros

£T® Python 779 =2 M, 79227 FDXEYNERHRDORIHELIICH2PHD T 4 — L FERERIZ
HELTWES, 2D 74— Fid PyObject BB XU PyVarObject TRILENE T, ThoHDAb %
7z, D TD Python 7Y =7 b OERTEEEZIFMENCHEOA TV A 7 aZ2 o TERINL T
£9,

type PyObject

Part of the Limited API. (Only some members are part of the stable ABL) £ TDA 7Y =7 b
I ZOREIWIRLZD DTS, ZORIE, H2A TV VT RA VX2 ATV b L
T Python 2545 DIWCRERBERBA> TVET, BHED 7 VY —R7 EILFTIE. ZOMERERIC
BATO 27 VDBRAT P eA T2 PCHRT AL T 2 FREIB Ao TR T, FEEE
I21E PyObject THB ZLIFEHEZINTVERAN, £TD Python 79 =7 bADKRA ¥ &I
PyObjectx NF¥F ¥ A M TEXT, XU NIZT7 7R T 32X Py_REFCNT %71 & Py TYPE X7 0%
LTI TE A

type PyVarObject
Part of the Limited API. (Only some members are part of the stable ABI.) PyObject % Hi5E L T,
ob_size 74—/ FZBMLZHDTT, ZOMERKIZ, RS (length) OEE 2RO+ 7Y =7 b 72
TR L TEVWE S, Z 08D Python/C API THbLNZ ZLIKFLAEDH D EHA, XN T 7
© 23 %121k Py_REFCNT ~2 0, Py_TYPE =78, Py SIZE <7 R EHbRIIIUIRD XA,

PyObject_HEAD
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AIEREEZRLRVA T2 7 v 2RBT2H L VWELZEFE T2 25~ 8T, PyOb-
ject. HEAD <7 RIIXD LS ICEMEINET:

PyObject ob_base;

FicH B Pyobject D R F 2 X2 FEBRLTLEI N,

PyObject_VAR_HEAD
AVAR VAT IR RDIEI R OA T2 7 VERBFATIHMLVWEZEFT T 2 2i1cffis~ruT
3, PyObject_ VAR, HEAD <27 23 XD X >IN E !

PyVarObject ob_base;

2H B PyVvarObject D RF 2 XY P ESRLTIEE W,

int Py_Is(const PyObject *z, const PyObject *y)
Part of the Stable ABI since version 3.10. Test if the z object is the y object, the same as x is
y in Python.

N— a ¥ 3.10 TEN.

int Py_IsNone(const PyObject *x)
Part of the Stable ABI since version 3.10. Test if an object is the None singleton, the same as x

is Nomne in Python.
N— a3 ¥ 3.10 TE.

int Py_IsTrue(const PyObject *x)
Part of the Stable ABI since version 3.10. Test if an object is the True singleton, the same as x

is True in Python.
N— a ¥ 3.10 TEN.

int Py_IsFalse(const PyObject *x)
Part of the Stable ABI since version 3.10. Test if an object is the False singleton, the same as x

is False in Python.
N— a ¥ 3.10 TE.

PyTypeObject *Py_TYPE(const PyObject *0)
Get the type of the Python object o.

Return a borrowed reference.
Use the Py_SET TYPE() function to set an object type.

int Py_IS_TYPE(PyObject *o, PyTypeObject *type)
Return non-zero if the object o type is type. Return zero otherwise. Equivalent to: Py_TYPE(o)
== type.

N—Ya ¥ 3.9 TEM.

12.2. HBDAF TP 1Y MMEEER (common object structure) 297
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void Py_SET_TYPE(PyObject *o, PyTypeObject *type)
Set the object o type to type.

N—Ta ¥ 3.9 TEM.

Py ssize_t Py_REFCNT (const PyObject *0)
Get the reference count of the Python object o.

N—=Y a ¥ 310 TEHE: Py REFCNT() is changed to the inline static function. Use
Py _SET _REFCNT() to set an object reference count.

void Py_SET_REFCNT (PyObject *o, Py _ssize 1 refent)

Set the object o reference counter to refent.
N—a v 3.9 Tl

Py ssize t Py_SIZE(const PyVarObject *o0)
Get the size of the Python object o.

Use the Py_SET SIZE() function to set an object size.

void Py_SET_SIZE(PyVarObject *o, Py_ssize_t size)

Set the object o size to size.
N— a v 3.9 TEM.

PyObject_HEAD_INIT (type)
L\ Pyovject BUD /- DPIIEICE T2~ 0 T3, 2O 7 2IERD IS ICEMEINET,

_PyObject _EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
B LW, ob_size 7 4 —/L REEL PylarObject BD 7= DFIIAEICERT 2~ 270 T3, 2O~
BEIRD XS ICEAINE T,

_PyObject_EXTRA_INIT
1, type, size,

12.2.2 Implementing functions and methods

type PyCFunction
Part of the Stable ABI. Type of the functions used to implement most Python callables in C.
Functions of this type take two PyObject* parameters and return one such value. If the return
value is NULL, an exception shall have been set. If not NULL, the return value is interpreted as the

return value of the function as exposed in Python. The function must return a new reference.

RO 72 F 2 I3RDEBHTT
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PyObject *PyCFunction(PyObject #*self,

PyObject *args);

type PyCFunctionWithKeywords
Part of the Stable ABI. Type of the functions used to implement Python callables in C with
signature METH_VARARGS | METH_KEYWORDS. The function signature is:

PyObject *PyCFunctionWithKeywords(PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
Type of the functions used to implement Python callables in C with signature METH FASTCALL.

The function signature is:

PyObject *_PyCFunctionFast(PyObject *self,
PyObject *const *args,

Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords
Type of the functions used to implement Python callables in C with signature METH_FASTCALL |
METH_KEYWORDS. The function signature is:

PyObject *_PyCFunctionFastWithKeywords(PyObject *self,
PyObject *const *args,

Py_ssize_t nargs,

PyObject *kwnames);

type PyCMethod
Type of the functions used to implement Python callables in C with signature METH_METHOD |
METH_FASTCALL | METH_KEYWORDS. The function signature is:

PyObject *PyCMethod(PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,

PyObject *kwnames)

N—3 g v 3.9 TEM.

type PyMethodDef
Part of the Stable ABI (including all members). RIRF D XV v ¥ 2 Flab 3 2 BICH W 2 #hE KT
T TOMERICIZ A DDT 4 =L ERDHD I

const char *ml_name
P
PyCFunction m1_meth
C HEANDFRAL V&R
12.2. HBDAF TP 1Y MMEEER (common object structure) 299
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int m1_flags
flags bits indicating how the call should be constructed

const char *ml_doc

docstring DNAEZIETHRA > &

ml_meth ¥ C DK A > 2 TF, BEEMOETERSINTVTHREVERAD, HIT PyObject* %
BRUET, B PyFunction TRWHA, XY v FT—=T7AHNTHF X A M E2(TD X5 av 4 IMNERT
52235 TL &9, PyCFunction TIIERHID/$T X XD PyObject* BITH 2 L EFRL TVETH,
BDCHE self A7V x7 MBI ILAITOOATVET,

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either

a calling convention or a binding convention.

There are these calling conventions:

METH_VARARGS

PyCFunction B4 XY v FTHAIZMHEHLN SN LN TS, BEIX Pyobjectx B 5| EfE%
ZOERLET, RYIDFIEIEIAY v FD self A7 =7 b TF; Y 2a—VEROBE, ZhiEE
Ja— A TI T b TT, BRI AKX (KL args EMIENET) &, 2 TO5HERBT IR
NI T 27 W TFo X7 X REH . Pydrg_ParseTuple() X Pydrg_UnpackTuple() T Xh
S

METH_VARARGS | METH_KEYWORDS

Methods with these flags must be of type PyCFunctionWithKeywords. The function expects
three parameters: self, args, kwargs where kwargs is a dictionary of all the keyword arguments or
possibly NULL if there are no keyword arguments. The parameters are typically processed using

PyArg_ParseTupleAndKeywords ().

METH_FASTCALL

Fast calling convention supporting only positional arguments. The methods have the type
_PyCFunctionFast. The first parameter is self, the second parameter is a C array of PyObject*
values indicating the arguments and the third parameter is the number of arguments (the length

of the array).
N—a ¥ 3.7 TEM.

N— 3 ¥ 3.10 TZH: METH_FASTCALL is now part of the stable ABI.

METH_FASTCALL | METH_KEYWORDS

Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the vec-
torcall protocol: there is an additional fourth PyObject* parameter which is a tuple representing
the names of the keyword arguments (which are guaranteed to be strings) or possibly NULL if there
are no keywords. The values of the keyword arguments are stored in the args array, after the

positional arguments.

N— a ¥ 3.7 TENM.
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METH_METHOD | METH_FASTCALL | METH_KEYWORDS
Extension of METH_FASTCALL | METH_KEYWORDS supporting the defining class, that is, the class
that contains the method in question. The defining class might be a superclass of Py_TYPE(self).

The method needs to be of type PyCMethod, the same as for METH_FASTCALL | METH_KEYWORDS

with defining class argument added after self.
N—=a v 3.9 THEm.

METH_NOARGS
S DTN R Y v Fid. METH_NOARGS 7 5 7% D 72355, BDERSIBPIEEIN TV E0EF 2y
ZULRBRABDET, ZIL7XAY Y Fi& PyCFunction TR TIERD R A, F—D /87 XXX
self 127D, EVa—AhF T2l b VARV AANDSRERET 222128 25, WTCE
. DT X RIF NULL 12D F3,

METH_0
HM—DA4 727 M2 R 5 XY v Ri&, Pydrg_ParseTuple() Z5E "0" I L THEOH T
DD METH 0 7 7 7 DOEXTHRETEE T, XYV v Ni& PyCFunction BT, self XTI AR ELE—D
SR RIT 5 PyOvjectk NI XX EfPNET,

TFoZo0E . MOHLENEZRTSDOTIRRL, 77 ADAY v Fe LTHS BEOFRMIAZ RS
DTT, EY 2 —/MIH L TERSNLEBTHNTIRD FRA. XYy FIZRLTIE, RRKT—D2L2Z
D77 7%y FTEEEA,

METH_CLASS
XYy FOEMIO5IEIZIE, BOA4 Y RAX YV RATREBRAAMA T 27 v EEINET, 20757134
HIAHBHEL classmethod () Zflio THEMT LD ERUL 5 ARXYV Y R (class method) ZAKT % 7=
DIZEbNLE T,

METH_STATIC
XYy FORPOIEICE, BDOA Y AKX ZATIERL NILL XL ET, 2077 7%
staticmethod() Zffio TAEMT 2D LR XY v K (static method) %K T % 7= DIff
bhxd,

B —DDERMIE. HEXY Y FEFEADHDRAY v NERLBEEMZ 2050 2HIIL $3,

METH_COEXIST

Ay FEMFOERTBEBESMZI AT —FLET, METH COEXIST =i ELRZINIE T
T AL PDREIC LN > T, EBPEELBRVEIIZAF Yy FLET, ARy F I v —&ZX Yy
FF—Tn XD dHIcr—FINDZDT, HlZIE sq contains ARy MiZT7 vy L TWVWAEAY v R
__contains__() AL, F%® PyCFunction ®u— FZMHIELES, ZO7 572 THT 3
. PyCFunction 137 v =473 =7 M 2EE#Z 2 Tr—-FZh, vy FeE#TZLET,
PyCFunctions OFEFH LIZT v 8—F 7P =7 FOMUHL XD RE(LENTVWEDT, TH5L%
HARDMERNC I D 5,
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12.2.3 Accessing attributes of extension types

type PyMemberDef
Part of the Stable ABI (including all members). type @ C ¥EERD X N L THMNIHTW3,
HERDEN R ITHEEARTT, ZOMEERDT7 4+ =L FEUTOLEDTT:

Z4—ILF | COE L3

name const char * | X ¥ \#%

type int C RO o X v oNxpil

offset Py _ssize t | Z®DX D type object FIEAKFDIZHTD offset N4
flags int 7 4 = REiAH LERNEAAARLRDOPZ RSy V757
doc const char * | docstring DNEZIETRA X

type X7 XAD COEEREKTZ2 T_v27u0dD55D 1 DTT, X2 Python 2567 72X
NBLE, ZOXNENIET % Python ORICEHINE T,

Yo0% C DR

T _SHORT short

T_INT int

T _LONG long

T _FLOAT B MUK
T DOUBLE double

T STRING const char *
T_OBJECT PyObject *
T_OBJECT EX | PyObject *

T CHAR char

T BYTE char

T UBYTE unsigned char
T_UINT unsigned int
T USHORT unsigned short
T ULONG unsigned long
T BOOL char

T _LONGLONG long long
T_ULONGLONG | unsigned long long
T PYSSIZET Py_ssize_t

T_OBJECT ¥ T_OBJECT_EX 23& 75> TW2 D&, T_OBJECT 13 X >\ NULL 725 7z & %2 None %
BT DXL, T_OBJECT_EX & AttributeError #iEH 3 % 5 TJ, T_OBJECT_EX !& T_OBJECT X
DB T 2 del XEIELL HOHS DT, TEHIUL T_O0BIJECT Tld/2 < T_OBJECT_EX %ffi-T
T7Z& W,

flags can be 0 for write and read access or READONLY for read-only access. Using T_STRING for
type implies READONLY. T_STRING data is interpreted as UTF-8. Only T_OBJECT and T_OBJECT_EX
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members can be deleted. (They are set to NULL).

Heap allocated types (created using PyType_FromSpec() or similar), PyMemberDef may
contain definitions for the special members __dictoffset__, __weaklistoffset__ and
__vectorcalloffset__, corresponding to tp_dictoffset, tp_weaklistoffset and
tp_vectorcall_offset in type objects.  These must be defined with T_PYSSIZET and
READONLY, for example:

static PyMemberDef spam_type_members[] = {
{"__dictoffset__", T_PYSSIZET, offsetof(Spam_object, dict), READONLY},
{NULL} /* Sentinel */

3

PyObject *PyMember_GetOne (const char *obj addr, struct PyMemberDef *m)

Get an attribute belonging to the object at address obj addr. The attribute is described by
PyMemberDef m. Returns NULL on error.

int PyMember_SetOne (char *obj addr, struct PyMemberDef *m, PyObject *o)

Set an attribute belonging to the object at address obj addr to object o. The attribute to set is

described by PyMemberDef m. Returns 0 if successful and a negative value on failure.

type PyGetSetDef

Part of the Stable ABI (including all members). BAO T RT 4 DX IRBRT V7 RAZERT 272D
WHER TS, PyTypeObject.tp_getset Ay FOFMHABBHL T ZE W,

71— | COE LS
ke
name const JEMEA
char *
get getter C function to get the attribute
®E setter Bz N /HIBRS 2EED C FREME. BAlkShGE. BHEEHA
WHEMITRD £5,
doc const FEDRF a2 XV T—a Y XFF|
char *
closure | void * getter & setter DIBIT — X 2@t 325, 47> a VORBKRA &,

get BRI PyObjectx RTI X=X (4L VARV R) LBBERA & (BET 3 “closure”) % 1 D%}
D %9,

typedef PyObject *(xgetter) (PyObject *, void *);

B E TG R NULL eI DESICEI N2 ZEH LWBIRERL 3,

set BRI PyObject* NI RX—K (A VARV Aty P XNBZNEH) LEBKEA V& (HHT 3
“closure®) Z3ZIFTHD %3,
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typedef int (*setter) (PyObject *, PyObject *, void *);

BHEHIET 25813, 2 BEHD NS A —KIZ NULL 2I8ELET, WINLEGEEX 0 2. KKL=5
A3 -1 ZHMN L TGRLE S,

123 BAToxo bk

A ZANORIZERT MG PyTypeObject fHEAIZ. BZ5< Python A 73 =27 ¥ X7 0% T
ROEBELRMEEERD 1 DOTL x5, BA 7Y 2 M3 PyObject_* R%° PyType_* ROBBTIKRZ F 35,
IZF2AYD Python 77V 75— a it > T, L THHADD AHERETTREL EEA, BA TP 27 M
ATz PR EDXSITRES DERDLIEBETT IS, A V2TV XRARSH L RELERT HLRE
Y a— VTRIEEICEERFETT,

BA 7Yz 7 MIFHEDH! (standard type) IR 2 & 02 D KRERMERTT, ATV 27 MIZL D
HZRRELTED, ZOIXLALIE CBBADKRL &2 T, ZhZhOBBIZZ OROHIED NS Wk %
FELTVET, ZOHITIE, BA T2/ DK T 4 — AL FIZOWTEHMZHHALE S, &7 14— N,
MOERANTHI S 2 IHEICHA S A THE T,

TFDZ4v 279771 22MAT, EAF HiTl& PyTypeObject DEIR L H W% —H THETZ 24
PEHETVET,

1231 214y o2UT77L >R

tp RO b+
PyTypeObject 2A k*! ] XYy R/ S%EN Info*2
aT I
<R> tp_name const char * ___name X X
tp_basicsize Py _ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py ssize_t X X
(tp_getattr) getattrfunc ___getattribute___| €
___getattr___
(tp_setattr) setattrfunc _ setattr ,  delattr g
tp_as_async PydsyncMethods * sub-slots %
tp_repr reprfunc __repr___ X X X
tp_as_number PyNumberMethods * sub-slots
tp_as_sequence PySequenceMethods * sub-slots
tp_as_mapping PyMappingMethods * sub-slots %
tp_hash hashfunc ~_hash X G
RDR—=ZIHL
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R 1-RIOR—IH5DHFEE

PyTypeObject 2Oy k*! i) WHAYV Y R /AS%EN Info*2
aT I
tp_call ternaryfunc _call___ X X
tp_str reprfunc __str___ X X
tp_getattro getattrofunc __ getattribute__, X X G
_ getattr
tp_setattro setattrofunc _setattr,  delattr | X X e
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * __doc____ X X
tp_traverse traverseproc X G
tp_clear INQUITY X G
tp_richcompare richemp func o, le ,  eq X (¢
ne _ gt
__ge_
tp_weaklistoffset Py ssize_t X ?
tp_titer getiterfunc _ iter X
tp_iternext i1ternext func __next_ X
tp_methods PyMethodDef || X X
tp_members PyMemberDef || X
tp_getset PyGetSetDef || X X
tp_base PyTypeObject * _ base
tp_dict PyObject * _diet_
tp_descr_get descrget func _get_ X
tp_descr_set descrset func _set_ . delete X
tp_dictoffset Py ssize_t X
tp_init initproc _init_ X X X
tp_alloc allocfunc X ?
tp_new newfunc ___new___ XX 77
tp_free freefunc XX 7?77
tp_is_gc LNqUiTY X X
<tp_bases> PyObject * ___bases_ ~
<tp_mro> PyObject * ___mro___ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * _ subclasses
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag| unsigned int
tp_finalize destructor _del X
tp_vectorcall vectorcall func
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sub-slots
Slot B BJHXY Y R
am_awatt unaryfunc ___await__
am_aiter unaryfunc _aiter_
am_anext unaryfunc ~_anext
am_send sendfunc
nb_add binaryfunc __add___
__radd
nb_inplace_add binaryfunc _ dadd__
nb_subtract binaryfunc __sub__
___rsub___
nb_inplace_subtract binaryfunc _isub_
nb_multiply binaryfunc _ mul__
~ rmul
nb_tinplace_multiply binaryfunc _imul_
nb_remainder binaryfunc _ mod___
__rmod____
nb_inplace_remainder binaryfunc ___imod___
nb_divmod binaryfunc ~_divmmod____
~_rdivmod___
nb_power ternaryfunc ___pow____
___TpOwW____
nb_inplace_power ternaryfunc ___ipow___
nb_negative unaryfunc ___neg
nb_positive unaryfunc ___pos____
nb_absolute unaryfunc _abs_
nb_bool TNquiTYy __bool
nb_inye N am(?s m ange bracets sould. b nitially :e%‘ ;Loal?\{.lél_j]c_.u%ncd treated as read-only. _invert_
ANames 11 square Drack are 1or iternal u N1y,
nb_1stR Pt (as a prefix) means the field is required (mpish braoyMUAL). ~Ishift ~  rl-
*2 g,
ﬁl{’.()’* set on PyBaseObject_Type shift__
nb_imATucet duPyfipe_Type binaryfunc _ilshift
nb iy feocant (Fslot is set to NULL) binarufunc rshift
X - PyType_Ready sets this value if it is NULL
~ - PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots
Also see the inheritance column ("I").
| nb indlaiberijance | binarufunc iand

X - type slot is inherited via *PyType_Ready* if defined with a *NULL* value

% - the slots of the sub-struct are inherited

individually

G - inherited, but only in combination with other slots; see the slot's description

? - it's complicated; see the slot's description

Note t] | frectively inherited throueh ¢ | attribute lookun chai
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R 2-RIOR—IHS5DHKE

Slot B BWHXY Y R
nb_zor binaryfunc ___XOor___
___IXOr___
nb_inplace_zor binaryfunc __ixor_
nb_or binaryfunc __or___ ___ror__
nb_inplace_or binaryfunc __dor_
nb_int unaryfunc __int_
nb_reserved void *
nb_float unary func _ float___
nb_floor_divide binaryfunc ~ floordiv___
nb_inplace_floor_divide binaryfunc __ifloordiv___
nb_true_divide binaryfunc _ truediv____
nb_inplace_true_divide binaryfunc _ itruediv___
nb_index unaryfunc __index___
nb_matriz_multiply binaryfunc ___matmul
~_rmatmul
nb_inplace_matriz_multiply binaryfunc ___imatmul
mp_length lenfunc _len
mp_subscript binaryfunc _ getitem_
mp_ass_subscript objobjargproc _ setitem |
~ delitem_
sq_length lenfunc __len
sq_concat binaryfunc _add___
sq_repeat ssizeargfunc _ mul___
sq_item ssizeargfunc _ getitem
sq_ass_titem ssizeobjargproc _ setitem
_ delitem
sq_contains objobjproc ___contains
sq_inplace_concat binaryfunc _dadd_
sq_inplace_repeat ssizeargfunc _ imul_
bf_getbuffer getbufferproc()

bf_releasebuffer

releasebufferproc()

12.3. BFTz I b
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A0y FDEFRE (typedef)

E&ER (typedef) 5|83 W\ ER
allocfunc PyObject *
PyTypeObject *
Py _ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visttproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setatirofunc int
12.3. 84T+ 309
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See Slot Type typedefs below for more detail.

12.3.2 PyTypeObject &

PyTypeObject DFEEREFRIX Include/object.h TROIHNZIITTT, SBOFMEEL =HIT, Z
CTIRERZMHEDIELET:

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */

Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suttes for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */

PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */
/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */

traverseproc tp_traverse;

/* delete references to contained objects */

inquiry tp_clear;

RDOR=I 1% L)
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(RIDR=I D5 DREE)

/* Assigned meaning in release 2.1 */
/* rich comparisons */

richcmpfunc tp_richcompare;

/* weak reference enabler */

Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */

unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

} PyTypeObject;

12.3.3 PyObject XOv b+

BA 7Y = 7 MEERIZ PyVarObject REEKRZHERL72H DTS, ob_size 7 4 —/L Fid, (% class X
DIEH S type_new() THRENZ) BIRANIHE WK T, PyType_ Type (XXX A7) X tp_itemsize
LT 2D THERELTIESI WV, THROBE A VAR YR (DDA T =7 1) IT13 ob_size 7 4 —
VEDBFELRITIUL B EHA

Py_ssize_t PyObject.ob_refcnt
Part of the Stable ABL. B4 7Y =7 s D& H v > b T, PyObject _HEAD_INIT (ZZ Dfi% 1 12#]
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HbL g3, BNICAETEUBRSNEEFI TSI L TR B4 VAKX VR (ob_type D5i%H4T 5
BERELTWE AT Y27 M) E3BREI VY b TE0RIE D EEA . BINICAEURERINS
BATOTIF DBE. A VAR VRZBBAIY Y FOMRIC BDET

k-

P TRALAZZDT7 4 =V R EHEAL T A,

PyTypeObject *PyObject.ob_type

Part of the Stable ABIL. RIBADOR, BIOFNW%2$ 5L AKX XA 7 TF, PyObject _HEAD_INIT <
7 u Tt Eh, BHEIL &PyType_Type IR D EF, LA L. (P4 D) Windows THIHTE
ZEN R — RATRERILIRE Y 2 — L TlX, a ¥ (4 ZI3EMRIEIE T RWe X EO3 T, 22
T, %5bLE LT, PyObject_HEAD_INIT (2% NULL %2 L T#HAL L TEE, thoiEE1T S i
WCEY 2 — LVOPHILBEBTHRINZZD 7 4 — LV REFHHET 2 22 22> TV E T, 2 DEIEFLL
TOEIIATVET:

Foo_Type.ob_type = &PyType_Type;

Fo#EfEEX, EZEIT23HOVrREZAVAXAERIDBENIILTEL2RINIERD T8 A,
PyType_Ready () & ob_type %% NULL % & 5 X, NULL DEEIITEIE Y 7 XD ob_type 7 4 —
VR THIHHE L £ 3, ob_type 7 4 =)L R B TRWEGA, PyType Ready() lEZ D7 4 —L R %
EHELERA

R

YFITRAL FEZDT 4 — LR BRELE T,

PyObject *PyObject._ob_next

PyObject *PyObject._ob_prev

These fields are only present when the macro Py_TRACE_REFS is defined (see the configure

--with-trace-refs option).

Their initialization to NULL is taken care of by the PyObject_HEAD_INIT macro. For statically
allocated objects, these fields always remain NULL. For dynamically allocated objects, these two

fields are used to link the object into a doubly linked list of all live objects on the heap.

This could be used for various debugging purposes; currently the only uses are the sys.
getobjects() function and to print the objects that are still alive at the end of a run when

the environment variable PYTHONDUMPREFS is set.
M-

B TRALAZZDT7 4 =V FEHEAL THA,
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12.3.4 PyVarObject XOvw

Py ssize_t PyVarObject.ob_size
Part of the Stable ABL. BHICAEUBRINTWVWREA TSI L OFE, 207 4 —L FidtEn
KRBt E N E T, BRNICXEVBREINTVBREF T I~ OofE. 207 14 —L FIENEEH
SNLDFRBERE D 5,

kR

Y TRATNEXZDT 4 =L FEBELEEA,

12.3.5 PyTypeObject XOw k

Each slot has a section describing inheritance. If PyType_Ready () may set a value when the field is set
to NULL then there will also be a "Default” section. (Note that many fields set on PyBaseObject_Type
and PyType_Type effectively act as defaults.)

const char *PyTypeObject.tp_name
ORI A > TS NUL #IH I N XLFIANDRA Y RTT, EY 2a—1D7a—rOLZEe LT
77 EATELRDGE, TOXTFINIREREY 2 —NL%, Py b, 2L THOLRET L B SXTFHNC
Y ET; MARAARDGEE, HEOHOAFH T, TV a—AHERv r—IDYTEI 2 —1D
BE. SRRy F—IVEDRERREY 2 — N ZDO—HIT R o TVET, flzE Ry r—Y P ANOY
TED2—VQITA>TWVWEEY 2—)L M ATERINTWVWS TIE, tp_name % "P.Q.M.T" IZFIHA
ftLE3,

FHICATVBERSNZEA TSI OFE. 207 4 — L RIFHIBOLRNICR D, £V a—L
LI OFHENTF — ' _module_ ' IIHT B{EYL L THRIMNICHEEFEZNE T,

BHICAETURBRCNZBEA TSI b A, tp_name 7 4 — L RIZIE Ry bBAEERTVAIET
T3S, BEDF Y F&DBJFHID W XTI 2EIE __module__ B2 LT, £/Fy FEbdiR
AIZHBEE __name_ B LT7 7R TEE T,

Fy b Ao TOVWRWEA, tp_name 7 4 =)L RONAEETH __name__ BMEICHR D, __module__
B RRO X S5 ICHOFEENTIRINICE Yy PLARVHED) RERICKRDET, 207D, Z0
BN pickle (L TERNWZ IR D ET, X 51T, pydoc PHERT A ET 2a— L FFaX Y DU R
BSOS ET,

This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).
W
YT RATEIDT 4 = FERKL EE A,

Py_ssize_t PyTypeObject.tp_basicsize

Py_ssize_t PyTypeObject.tp_itemsize
INBEDT 4 =V RE, B YRR ZADNL MY A XEFHATEZL51CLET,
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AR O0MEER DD 3 FERA VAKX Y ZADANZ, tp_itemsize 7 4 —L RHE BT, AJZE
BA VAR ZADHIX tp_itemsize 7 4 =)L RHIELODHEICRD ET, FEEREAS Y RAEX Y XDOHD
BE. BTDA4 VAR AFHELL tp_basicsize THA BT A XKD £3,

A[ERA VAR ZDRDEE, 4 Y AR ZAIZIE ob_size 7 4 — L FDRL TERLT, A VAR
VADHAREINZATI 27 D7 EE” £ LT, tp_basicsize ¥ tp_itemsize D N fFZEL
72D ET, N OMHEILEH. 4 Y AX2AD ob_size 74—/ FIZEERINE T, 7272 LHIS
BV ohdbh ET: xR, BHTIADEE ob_size IXffio T, 4 VARV ADRIEDATD
5Z %L, N BiKiE abs(ob_size) 172D ¥3, £7z. ob_size 74—V RKBHZ0HEWV-T,
BT LA VAR VADPAIERETHD e EERLEFEA (HlZIRX, VR MOMERIIEERD A ~
ARV AZKEBIZDLLDOET. A VARV ARZIE B2 ALEKER -7 ob_size 74 — L FEHHD
£79),

HARY 4 12, PyObject_HEAD ~ 2 R ¥7z1% PyObject VAR_HEAD =7 u (A ¥ AR ¥ AfiEMK
ZEST2DIfo7 b 60Dvr/0) TEHEEINTVWSE 74— LB AoTVET, EHIT,
_ob_prev 8L U _ob_next 74—V REBHIZLAE. TNHDT 4 =L P AL XA INE T,
E-T. tp_basicsize DIELWHIHHLEZHFZI12E, 4 YRAX VAT —XDLA T V2 EET 2D
WA S REEARICH LT sizeof HETZ2MS L2dh EHA, HAY A ZiTiZ, GC ANy XA i
Ao TVWEHRA,

774 YA PCHET B ER: EBOBRERZEET SPRCREDT 74 ¥ XY b RREE R B4,
tp_basicsize DIEIZRZ DI RITIUTIRD FR A, Fl: B 2580 double DAIFIZELEL TWB L L
3, tp_itemsize ¥ sizeof (double) TT, tp_basicsize B’ sizeof (double) (Z T Zh%
double D7 74 Y XY FMERT 29 A XEBRET 2) OB D DY A X282 X512 FT5D1E 71
7I<DREETT,

For any type with variable-length instances, this field must not be NULL.
.

INHDT 4 =V REYTEA AL CHRSINE T, HEXA TH 0 TR tp_itemsize &
FoTwiGa, BEXA TORBIKFEL ET2,. —RNCEY 724 7 THlo 0 THWER
tp_itemsize ICRET 2 DIILETIEH D FE A,

destructor PyTypeObject.tp_dealloc

AVARYADT AL Z7 7 ZBEANDKRA &2 TT, ZOBEIE (FEF None % Ellipsis DED
X)) A VARV ADBRL TR EY RSN RV THROVR D MBTERLRFNUIRD FHA, ¥
2F X IFROMY T

void tp_dealloc(PyObject *self);

F2A LT 7 REBUZ. BRA YV N HFIE 0l 5 7B Py_DECREF() X Py_XDECREF() <72
aNLIENHINE T, FOHINRETIE, A YRRV RAZELEFELE T, 4 Y RAX Y ATH
TESRIE2LBRWVIRETY, TRA NI 7 RBBIEA VARXVADPREFEL TV LR ETOSREMRML.
A VAR YADTRL TV EETDORXEY Ny 7 7% (Ny 7 7 OERFICH > 72 BEBUCIG S 2 X €
V FRIRBEIEZ - C) R L. ZDRD tp_free BAEMUH L E T, HAHY T XA THEHTE
72\ (Py_TPFLAGS_BASETYPE 7 2 7%ty b 3NTWVWARW) FE, tp_free DRODICATI = b
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DA E V) MBI (deallocator) ZEHEMUH L THLFVWEREA, 7Y =7 FDOXEY RKEELUZ.
A VARV ADRATEYEREITIBRICHE - ZBEBICRHE L2 D TRITNIERD A, A VARV
2% PyObject_New() % PyObject_VarNew() TXEY FERELHEICIE, EH PyObject_Del ()
Z#H\, PyObject_GC_New() = PyObject_GC_NewVar() THefFL7=8AI2IE PyObject_GC_Del ()
ZHEVET,

If the type supports garbage collection (has the Py_TPFLAGS_HAVE_GC flag bit set), the destructor
should call PyObject_GC UnTrack() before clearing any member fields.

static void foo_dealloc(foo_object *self) {
PyObject_GC_UnTrack(self) ;
Py_CLEAR(self->ref);
Py_TYPE(self)->tp_free((PyObject *)self);

Finally, if the type is heap allocated (Py_TPFLAGS_HEAPTYPE), the deallocator should release the
owned reference to its type object (via Py_DECREF()) after calling the type deallocator. In order

to avoid dangling pointers, the recommended way to achieve this is:

static void foo_dealloc(foo_object *self) {
PyTypeObject *tp = Py_TYPE(self);
// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

HEE:
P ITRATEIDT 4 — LR EREKLET,

Py ssize t PyTypeObject.tp_vectorcall_offset
An optional offset to a per-instance function that implements calling the object using the vectorcall

protocol, a more efficient alternative of the simpler tp_call.

This field is only used if the flag Py_TPFLAGS HAVE_VECTORCALL is set. If so, this must be a

positive integer containing the offset in the instance of a vectorcall func pointer.

The wectorcallfunc pointer may be NULL, in which case the instance behaves as if

Py_TPFLAGS_HAVE_VECTORCALL was not set: calling the instance falls back to tp_call.

Any class that sets Py_TPFLAGS_HAVE_VECTORCALL must also set tp_call and make sure its be-
haviour is consistent with the vectorcallfunc function. This can be done by setting ¢p_ call to

PyVectorcall_Call().

E&: It is not recommended for heap types to implement the vectorcall protocol. When a

user sets __call__ in Python code, only tp_ call is updated, likely making it inconsistent with

the vectorcall function.
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N— a v 3.8 TAH: Before version 3.8, this slot was named tp_print. In Python 2.x, it was

used for printing to a file. In Python 3.0 to 3.7, it was unused.
ek

This field is always inherited. However, the Py_TPFLAGS HAVE_VECTORCALL flag is not always
inherited. If it’s not, then the subclass won’t use vectorcall, except when PyVectorcall_Call()

is explicitly called. This is in particular the case for heap types (including subclasses defined in
Python).

getattrfunc PyTypeObject.tp_getattr

F 7Y avyDRA Y RT, get-attribute-string 2175 B ZIEL £ 3,

ZDT7 4=V FIBIFHERETT, ZO7 4 — NV FEERT DL XL, tp_getattro BIEFUT X 512
fEL. BMHEAIX Python X A 7Y =7 bTIER < C XFHITHEET 2 L5 BB EET LS L
ZINUI D FH A

kR
Group: tp_getattr, tp_getattro

ZDT7 4 =R tp_getattro LHICY T XA TICHERINET: Thbb, 3 7X4 70
tp_getattr BXU tp_getattro HIIZ NULL DG, ¥ 7 X4 FIIEEX A TH 5 tp_getattr
¥ tp_getattro MG L bRAL T,

setattrfunc PyTypeObject.tp_setattr

FTarDRA Y RT, BEDOKE LHIFRZAT S BBZIEL 35

D7 4=V RIFIHHERTT, ZOT7 4 — LV FZERT DL ZIE, tp_setattro BEEFLT & 51CH)
EL. BRI Python SCFEH A 7Y = 7 M TR C XFHITIHET 2 X5 RBIEfRT Lol
RUINI D FE A

i
Group: tp_setattr, tp_setattro

ZD7 4 =N FE tp_setattro LHITH T X4 FITMERINET: Tbb, ¥ 7%4 70
tp_setattr B tp_setatiro BT NULL DIFE. 744 TREEX A T2 56 tp_setattr
¢ tp_setattro ZMT L WAL X5,

PyAsyncMethods *PyTypeObject.tp_as_async

BIMOEEREIETRA VX TT, ZOMEERIZ. C LULT awaitable 78 + 3Ly asynchronous
iterator 7R M ANERETEIFA T2 7 MV EFREBRTLEI 74—V FEEBET, FLWVWI LIX
async 77T U MBER 2SR L TIEE W,

N— a v 3.5 TiEh: MAlIE tp_compare X tp_reserved ¥ L THIGNTWE L7z,
M

tp_as_async 7 4 =)V RIFMRSINERAD, ZHIZEENS 7 4 — L FHBEBNICHRE XN E T,
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reprfunc PyTypeObject.tp_repr
F T arDRL RT, HAABBEE repr) ZHEEL TV EIELE T,

The signature is the same as for PyObject_Repr():

PyObject *tp_repr(PyObject *self);

COBBUITHIA 7Y = 7 b Unicode A 7Y =7 P 2RI RIFUIRD $H A, BHAEMNIE. 2
DORIRANR S TN, BYIREIET eval O WK LHE, RICEZFOF 727 MIRD L5 %
XFHNTRIFIUIIED T/ A, FAIRERGEICE, A7V =7 PRI AL HEH LIENEDA -7
<" PBIRE ST > TROIXFINZIRS R FNIRD FHA,

A
B TERALFZZDT7 4 — NV FEHEALE T,
FI7xILE

ZDT7 4 = REPBEEINTVWRWIEGES, <%s object at %p> DERE & 2 XFHNINREENE T, %s
BRIDHZRNC, %p BA T 27 FDXEY 7 FLARKBEHRIONET,

PyNumberMethods *PyTypeObject.tp_as_number
Bl o b areRE L BMOMEREZIES RS VX2 TS, ThHD7 14—l FIZOonTIE HES
T2V MEER THHAIATVWETS,

ik
tp_as_number 7 4 —IL FIZMREINFRAD, TZDOEFENE T 1 —L FOMEFNSHAI N E T,

PySequenceMethods *PyTypeObject.tp_as_sequence
=y arEIELBMOMERZIE TR, VX2 TY, ThoDT7 4 =L FIZOWTIR
=Y 2FTT U MEER THHEIATVE T,

e
tp_as_sequence 7 4 —/L FIFHRZINERAD, ZHUICEEND 7 4 — NV RBEFICHAR I E T,

PyMappingMethods *PyTypeObject.tp_as_mapping
~ybrr7n bt areRELCBMOMERZET AL VX TYT, TNH6DT7 4 = FIZOWTIX
Ry 7TATI T MEEE THHIATHET,

o
tp_as_mapping 7 4 =)V FIFMEINERTAD, ZHUTEENDS 7 4 =V ROEGNCHER S L E T,

hashfunc PyTypeObject.tp_hash
FTayDRA Y RT, MAHAAB hash ) Z2FEL TV LBREIEL T,

The signature is the same as for PyObject_Hash():

Py_hash_t tp_hash(PyObject *);
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BHERICE -1 ZEDVEIZLTERD ERA; Ny Y2 lOFEPIC S —PE UGG, BEEIIHS
Zrky PLT -1 ZRZRAELD FHEA

When this field is not set (and tp_richcompare is not set), an attempt to take the hash of the
object raises TypeError. This is the same as setting it to PyObject_HashNotImplemented().

DT 4 —L FIZIHRINIC PyObject_HashNotImplemented () WZiXET 5 Z ¥ T, # type 256D
Ny TaXYy NOMAZ Ty 732N TEET, Z4UE Python L X)L TOD __hash__ =
None & [AFICMEFR X 41, isinstance(o, collections.Hashable) AIEL < False ZiRFT LS
BROET, WDFELARETHS ZLIKHFEELTL X W - Python L XJULT __hash__ = None %&/E
352 LT tp_hash A8y MN& PyObject_HashNotImplemented () b’ﬁiéﬂi?o

i
Group: tp_hash, tp_richcompare

ZD7T 4 =)V FIE tp_richcompare L HIZH T XL FITHEEIhET: Tbb, v 7&4 7
D tp_richcompare B XU tp_hash DWMF L H NULL DY &, ¥ 7 XA FFEEXAL TH 5
tp_richcompare ¥ tp_hash ZWH L bRAL T3,

ternaryfunc PyTypeObject.tp_call

AT arDRAVRT, ATV 27 OO L ZFEL TW LB LES, A 7Y =7 AT
O URTRE TR WIS NULL IS LR ITAUIR D $8 A, ¥ 72 F ¥ & PyObject_Call() LFL
T3,

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

kR

Y TRATEZDT 4 — L REHEL T,

reprfunc PyTypeObject.tp_str

F T ayDRAVRT, HAAADHER str() ZFHEL TV LIEBERLET, (str HRD—DIZ
Bolizd, str() d str DAVAMN I/ X EMUHT L IIFERLTLAEE W, ZOaryR+57
RZIFEBEOWIHZ1TS BT PyObject_Str() ZM-UH L. X HIT PyObject_Str() I DNV K
ENOCHT IR ET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

ZOBBEICFANA 7Y = 7 b Unicode A 7Y =7 MR BRITNUIRD FHA, R TV
7 b ? b3 (friendly)” RE LTI TRIFUILED HA, EWVWI DI, TOXXFHNL
0D print() BETHDONS Z LI I KALLE1HTT,

.
YBITRAL FIEZDT 4 — L FBRELE T,

F7A4ILE
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ZDT 4=V ERFRESNTWRWEGE, XFIIRIZIR T 72DI12iE PyObject_Repr () BEUHEH
N

getattrofunc PyTypeObject.tp_getattro
F 7Y a DKL VERT, get-attribute ZFEEL TV ERLET,

The signature is the same as for PyObject_GetAdttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

WHEOBMEMBREFEL TWDB PyObject_GenericGetdttr() I D7 4 — L RICRELTEL iz
WTWOBEREAN T,

e
Group: tp_getattr, tp_getattro

D7 4= FE tp_getattr &I T XA FICHMASINET: TRDBE ¥ 7X4 70D
tp_getattr BRI tp_getattro BT NULL DGE. ¥ 7 X4 FIIEEX A TH 5 tp_getattr
¥ tp_getattro ZM/TE WAL X5,

T7#ILE
PyBaseObject_Type uses PyObject_GenericGetAttr().

setattrofunc PyTypeObject.tp_setattro
AT avDRA T RT, BEORE L HIFRZAT S BIRZIEL 9.

The signature is the same as for PyObject_SetAttr():

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

X 51T, value 1 NULL Z48E L CEMEZAIRTEZ 2 X5 LRI D A, BHEOA 7Y 22
MEMRELFEE L TWS PyObject_GenericSetdttr() B Z D7 4 =V RIZRELTEL 70T
WO EIIERNT T,

i
Group: tp_setattr, tp_setattro

D7 4= FIZ tp_setattr EHIH T XL FICHMARSINET: TRDE ¥ 7%4 70
tp_setattr BLUY tp_setattro HIIZ NULL DTS, 7 XA FIIRIEX A T 5 tp_setattr
¢ tp_setattro ZMTL WAL X5,

TI7#ILbE
PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs *PyTypeObject.tp_as_buffer
Ny T7 AV R=T 2 —R2FRELTVIA TV =27 PCOAMET 5, —#HD 7 4 — L FHESA -
R OMERZIET R4 VR TY, BEENOR 7 4 — L FIE Ny T 7F TS0 MEEE (buffer
object structure) THAL F3,
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R

tp_as_buffer 7 4 =)L FERIIMARINEEAD, TARKEENS 7 4 — L FIIMERNICHE AR X L
9,

unsigned long PyTypeObject.tp_flags

D7 4=V FEART Z 7Ry PRAZTT, WSO0D 77 7E, FEDRIICENT
ZHI 2t~ Y T4 ZADBHINE L 2R LET; 207 7703, BA 70227 (H20WE
tp_as_number . tp_as_sequence . tp_as_mapping . B XL tp_as_buffer BHML TV B LR
KRERER) OFVED 7 4 — AL FD I B, @EPSLHEETT o LIFEL TV DI TIERVWD D2H
Wiz oTWB I e ZRTRbIHONET;, 7778y A7V T7ERTOVIIR, 75 7BMRELT
W57 4 =N FIZIE7 72 AL BWRDDIZ, ZDHEIEE TS NULL 12725 TW5 & AR S RTIUTR
DEHEA

by S

D7 4=V FOMKITAHLA > TVET, IZLALDT7 7 7MERNCHARINE T, T4hbb, BIEK
RATDT7 778y "HRRESNTWD, ¥ T7RXATDT7 77y FdENEGEME X T, LR
RERERDHR SN 25513, TRRIEEERIERICBIR T 2 7 7 7y MEABE ISR SN E S, T4%b
b, HEXA TDT7 77y P OEIZ. EREEERERANDRA v 2 e iz, 744 Ficav—-&h
%9, Py TPFLAGS_HAVE GC 75 Z7'Ev NI tp_traverse 74—V R & tp_clear 74—/ Kt it
WA INE T, Thbb, 37 XA FWTBWT, Py_TPFLAGS_HAVE_GC 7727’y RZ U731
TWT, tp_traverse 7 4 —)V R ¥ tp_clear 7 4 —/L FHTELEL NULL 1272 o TV A GEITHA X
NEI,

TI7#HIb
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
Bit Masks:

LTIETA2E Yy b~ AZBBHEERINTVWEHDTT; 77 270F | HEFCTHENZE->T
tp_flags 7 4 =)V FOEZIERTE £, PyType_HasFeature() ¥ 27 3By 75 7{d, tp BIU
fZr b, tp—>tp_flags & £ DIEL Y S pHFNET,

Py_TPFLAGS_HEAPTYPE
This bit is set when the type object itself is allocated on the heap, for example, types cre-
ated dynamically using PyType_FromSpec(). In this case, the ob_type field of its instances
is considered a reference to the type, and the type object is INCREF’ed when a new in-
stance is created, and DECREF’ed when an instance is destroyed (this does not apply to
instances of subtypes; only the type referenced by the instance’s ob_ type gets INCREF’ed or
DECREF’ed).

R
777

Py_TPFLAGS_BASETYPE
BEROBOHEERA T LTHEZIZEEICEY FENDZEY P TT, ZOEY b7 VU TR
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51X, ZOBOY T RA FXERTEEFEA (Java 1B 3 "final” 7 7 Rl 2 5 A2k
£9).

kR
777

Py_TPFLAGS_READY
BA 7Y 27 WD PyType_Ready () THREWXFHLIh2 ety PENBZEY b TT,

i
777

Py_TPFLAGS_READYING
PyType_Ready () Ik 28 A7 = 7 + oWIf{LE Icy FEIhBE Y T,
.
777

Py_TPFLAGS_HAVE_GC
ATz PRI R=yarray (GC) 2 R-1+ T35ty bENBEy FTT,
ZDOE Y by PIRTVWBEHAE, £ Y RAX Y RIE PyObject_GC New() %o THER L.
PyObject_GC Del() % ffio THELRIFIUIRD XA, FLWVERIT BRERAR—2OL
223 EYR—F93 IHDET, 2Oy MI, GCIZB#T 57 4 —L K tp_traverse B
XU tp_clear PHA TV 27 PARTFET SIS RLTVET,
.
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

The Py _TPFLAGS_HAVE_GC flag bit is inherited together with the tp_traverse and tp_clear
fields, i.e. if the Py_TPFLAGS_ HAVE_GC flag bit is clear in the subtype and the tp_traverse
and tp_clear fields in the subtype exist and have NULL values.

Py_TPFLAGS_DEFAULT
A 7027 P BIUOLEBEMERORED 74 — LV FOBREHEOEEICHEET 322
TOE Y b 2O6RBEY PRI TT, HIKTWE, 2Oy PR ZICEUTOE Y b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION A3 A - TWEd,
-

777

Py_TPFLAGS_METHOD_DESCRIPTOR
This bit indicates that objects behave like unbound methods.

If this flag is set for type (meth), then:

e meth.__get__(obj, cls)(xargs, **kwds) (with obj not None) must be equivalent to

meth(obj, *args, *xkwds).
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e meth.__get__(None, cls)(xargs, **kwds) must be equivalent to meth(*args,

*xkwds).

This flag enables an optimization for typical method calls like obj.meth(): it avoids creating

a temporary "bound method” object for obj.meth.
N— a ¥ 3.8 TEM.
.

This flag is never inherited by heap types. For extension types, it is inherited whenever

tp_descr_get is inherited.

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS

INBD T F 7 PyLong_Check() O X 5 72BRAD, BN B 2ARABBIDY T 5 A0 E S
hrRECHWT 201 fbhES; COHEMHDF = v 713 PyObject_IsInstance() DK SR
NHZEF =y 7 KD b EETT, HAAARZHA LB DT tp_flags Z@YNIHK
FTRET, 25 LRV ZOHEDPEDLZ 3 —FTIE CARF v 7 OHERELNEZPICE ST
REFPODERLoTLESTL & D,

Py_TPFLAGS_HAVE_FINALIZE

BIRGEAIC tp_finalize ARy MPFEELTWVWHE XLy hENBE Y T,
N— a ¥ 3.4 TE.

N— a ¥ 3.8 TIEHLE: This flag isn’t necessary anymore, as the interpreter assumes the

tp_finalize slot is always present in the type structure.

Py_TPFLAGS_HAVE_VECTORCALL

This bit is set when the class implements the vectorcall protocol. See tp_vectorcall_offset

for details.
-

This bit is inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL.

N— g > 3.9 TEM.
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Py_TPFLAGS_IMMUTABLETYPE
This bit is set for type objects that are immutable: type attributes cannot be set nor deleted.

PyType_Ready () automatically applies this flag to static types.
R

This flag is not inherited.

N—a ¥ 3.10 TE.

Py_TPFLAGS_DISALLOW_INSTANTIATION
Disallow creating instances of the type: set tp_new to NULL and don’t create the __new__

key in the type dictionary.

The flag must be set before creating the type, not after. For example, it must be set before

PyType_Ready () is called on the type.

The flag is set automatically on static types if tp_base is NULL or &PyBaseObject_Type and
tp_new is NULL.

R

This flag is not inherited. However, subclasses will not be instantiable unless they provide a
non-NULL t¢p_new (which is only possible via the C APT).

AFR: To disallow instantiating a class directly but allow instantiating its subclasses (e.g. for

an abstract base class), do not use this flag. Instead, make tp_new only succeed for subclasses.

N— a ¥ 3.10 TEM.

Py_TPFLAGS_MAPPING
This bit indicates that instances of the class may match mapping patterns when used as the
subject of a match block. It is automatically set when registering or subclassing collections.

abc.Mapping, and unset when registering collections.abc.Sequence.

AM: Py _TPFLAGS_MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an error

to enable both flags simultaneously.

i

This flag is inherited by types that do not already set Py_TPFLAGS SEQUENCE.
BE:

PEP 634 - fEH KX — <y 7

N— a ¥ 3.10 TEM.
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Py_TPFLAGS_SEQUENCE
This bit indicates that instances of the class may match sequence patterns when used as the
subject of a match block. It is automatically set when registering or subclassing collections.

abc.Sequence, and unset when registering collections.abc.Mapping.

AMR: Py _TPFLAGS_MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an error

to enable both flags simultaneously.

i

This flag is inherited by types that do not already set Py_TPFLAGS_MAPPING.
BE:

PEP 634 - #EM & — < v 7 bk

N— g > 3.10 TIEM.

const char *PyTypeObject.tp_doc

F T arDRLVERT, ORI T I 27 b D docstring 5 % % NUL #&igxhiz C OXFH|%
HBLET, ZOERBA T2 b eBIDA Y REA D RIZBITS __doc__ B LTRBXINE TS,

R

B ITRLAZZDT7 4 — L FEHE LEEA

traverseproc PyTypeObject.tp_traverse

An optional pointer to a traversal function for the garbage collector. This is only used if the

Py_TPFLAGS_HAVE_GC flag bit is set. The signature is:

int tp_traverse(PyObject *self, visitproc visit, void *arg);

Python D RX—=yaL 27> a YOEHEAIIOWTOFME, BEREBEAR—OL I3 R —
FEBIZHYET,

The tp_traverse pointer is used by the garbage collector to detect reference cycles. A typ-
ical implementation of a tp_traverse function simply calls Py VISIT() on each of the in-
stance’s members that are Python objects that the instance owns. For example, this is function

local_traverse() from the _thread extension module:

static int

local_traverse(localobject *self, visitproc visit, void *arg)

{
Py_VISIT(self->args);
Py_VISIT(self->kw);
Py_VISIT(self->dict);
return 0O;

}
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Py_VISIT() PEBRBIRICKRZBNDH 2 XAV ANZEFIMUHINA TS Z 2 IFEALTLEX W,
self->key X U N\bH D FIH, ZAUL NULL % Python XFEHIRDT, ERSEBO—HIcHs
EHDEEA.

—f AUAERSRO—FRRDELRVEH>TWTH, TNy ZTHINTKE L72WEESH %5
b LARWVDT, gc EY 2—1D get_referents() BIIITERSRICRDFR VA U ANBELE T,

Z%: When implementing tp_traverse, only the members that the instance owns (by

having strong references to them) must be visited. For instance, if an object supports weak
references via the tp_weaklist slot, the pointer supporting the linked list (what ¢p_weaklist
points to) must not be visited as the instance does not directly own the weak references to
itself (the weakreference list is there to support the weak reference machinery, but the instance
has no strong reference to the elements inside it, as they are allowed to be removed even if

the instance is still alive).

Py_VISIT() % local_traverse() 2% visit & arg L\WORES>TLHO5IHEFOZ 2K L
3,

Instances of heap-allocated types hold a reference to their type. Their traversal function must
therefore either visit Py_TYPE(self), or delegate this responsibility by calling tp_traverse of
another heap-allocated type (such as a heap-allocated superclass). If they do not, the type object

may not be garbage-collected.

N— ar 3.9 TEHE: Heap-allocated types are expected to visit Py_TYPE(self) in tp_traverse.

In earlier versions of Python, due to bug 40217, doing this may lead to crashes in subclasses.
e
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT7 4=V FIX tp_clear LW Py_TPFLAGS_HAVE GC 75 7B v b IHIZH T X4 FITHEE X
NET: Thbb, 3y T7XATD tp_traverse BEU tp_clear HMT L bR DFE, 3 T7XA S
WBERIEX A T2 6 tp_traverse ¥ tp_clear ZMF L AL E T,

inquiry PyTypeObject.tp_clear
AT arvDRALVRT, FR=YaL 7 RIZBT2HEEBE (clear function) Z$E L F 35
Py_TPFLAGS_HAVE_GC 73ty FENTVWAHBFICOAEONET, ¥/ 2 F ¥ IIXDEHTT:

int tp_clear(PyObject *);

tp_clear X U NEBUE GC P L7ZEERL TV 2 I DEESBEEIT-HDICHVLNE T, &
BBBETEZ D L, AT LANDETD tp_clear BEEAHEEL T, £ TOBBRSHEHEL 2T
IR D EBA, (RiFE: D28 tp_clear ZEELBRLTHETOBERSRPBETEZ 20 THN
WEELRCTHRY) I THHHIT. & LD L THREDRERDH D 2 DTHIUIR, tp_clear
BIBR IR T 2 RETT, HIZIKX. BT IE tp_clear ZHELFHA, RERS, XTI TH
RENTERSRPBOH 2 Z L3 MN2BHTT, oT. XTNVLUNDEID tp_clear BT
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T, EINVEEOEARERZEOLTPIRTE L 21D 9, ZHEMEICH 2 2 Tidkl,
tp_clear DEIEZBHI 2 BVHEIEZD -7212H D R A,

ROPNZH B X ST, tp_clear DFEIEIE, 4 Y AX VA5 Python 77 =7 hZeBbid Xy
NADBIEN L, ZRHDRA U ANANDKRAL Y RIZNULL Bty hTARETT

static int

local_clear(localobject *self)

{
Py_CLEAR(self->key);
Py_CLEAR(self->args);
Py_CLEAR(self->kw) ;
Py_CLEAR(self->dict);
return 0O;

}

The Py_CLEAR () macro should be used, because clearing references is delicate: the reference to the
contained object must not be released (via Py_DECREF()) until after the pointer to the contained
object is set to NULL. This is because releasing the reference may cause the contained object
to become trash, triggering a chain of reclamation activity that may include invoking arbitrary
Python code (due to finalizers, or weakref callbacks, associated with the contained object). If it’s
possible for such code to reference self again, it’s important that the pointer to the contained
object be NULL at that time, so that self knows the contained object can no longer be used. The

Py_CLEAR() macro performs the operations in a safe order.

Note that tp_clear is not always called before an instance is deallocated. For example, when
reference counting is enough to determine that an object is no longer used, the cyclic garbage

collector is not involved and ¢p_dealloc is called directly.

tp_clear FABDHMWIISRA Y > M 2HET 2 Z 2 2D T, Python XF%|% Python D & 5
Ty ERBRICEDILDTERVWATY =27 V227V 7T 508 IHD A, — /7. METLIET
@D Python A7 =227 b2 V7325 K510, ZORID tp_dealloc BAED tp_clear BIEZ FELT
TBE5ITT 2 HEENIITIZBTL & Do

Python DHRX—YalL 2 ¥ a YDA OWTORFML, BEREBAR—IOL IS avEHR—
2 HhET,

k-
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT7 4= RiE tp_traverse B XU Py_TPFLAGS_HAVE_GC 75 7Yy b 2 HITH 7 X 4 FITHkEK
ENFET: TROE, ¥ T XA TD tp_traverse BXU tp_clear DT E DX RDIFE, 7 XA
TEREEXA T tp_traverse & tp_clear ML AL I,

richecmpfunc PyTypeObject.tp_richcompare

AT arDRA Y RT, RREBEBZIELET. 72 F v I ZROEH T

PyObject *tp_richcompare(PyObject *self, PyObject *other, int op);
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The first parameter is guaranteed to be an instance of the type that is defined by PyTypeObject.

ZOBBUE, HEBREREZIRTANETT, (Fi@IE Py_True % Py_False T3, ) LRI KERDGE
3. Py_NotImplemented %. ZHNLND T T —0FA L HEIIIHSIMREZ LY b LT NULL %K
XRFIRD FH A

tp_richcompare B LU PyObject_RichCompare () BB DE =5I18BUE S 72D DEE L L TEIMT

PERINTVET:

it G
Py LT | <
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=

FRSRHLERBEEL (rich comparison functions) ZfHICFAT 270D~ 7 aERSNTVET:

Py_RETURN_RICHCOMPARE( VAL A, VAL_ B, op)
LR U 72455125 U T Py_True % Py_False iR L %73, VAL_A & VAL_B i C DI
B X o TIEFAIFTRE TR TR D FEA (BIZIXZh o C FFEOBE O FE NIRRT
BBTLXD). ZHHDFIBUTIE Pyobject_RichCompare() ¥ FAMICER X N-HEEREEL
£,

The returned value is a new strong reference.
T 7 —RHCIFPINZBE L T, B S NULL TY X—Y L&,
N— a3 ¥ 3.7 THEM.

.

Group: tp_hash, tp_richcompare

D7 4 = FRIX tp_hash LRIV T XL TICHEINET: TRODE, ¥ 742470
tp_richcompare B XU tp_hash MG L H NULL D E, 7 X4 FTIEEEXAL TH 5
tp_richcompare ¥ tp_hash ZH L DAL FT,

TI7#ILbE

PyBaseObject_Type provides a tp_richcompare implementation, which may be inherited. How-
ever, if only tp_hash is defined, not even the inherited function is used and instances of the type

will not be able to participate in any comparisons.

Py ssize_t PyTypeObject.tp_weaklistoffset
MDA Y AR AMFBRAELLGE, ZO7 4 — A FEER LD S REBRBUIAD, A VARV R
WERICBIT 29852V A FOEBEEZRTA 72y FHBADET (GC Ny XHH25EITIIEAL
F); TOF 7€y MEIX PyObject_ClearWeakRefs () B & Uf PyWeakref * BAKOKAL £3, 4
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VAR Y AREEMRICIE, NULL (KWt X 7z PyObject* BID 7 4 — L RS A > TORIFIUER D F
Ao

ZDT7 4=V F% tp_weaklist LIRFAILBRVEIICLTLAEZE N, ZHERA 7Y =7 FEBHADS
SN SRE YR NDIEHTT,

R

D7 4= RIFY T XA FITHRINETH, UTORAZGTATLZS W, ¥ 7R, FEZDF 7
Y MEEA—NTAFFTEZDBBDET; o T, 37 XA T TIEFHSRY X+ DTN FEEX A
TEREBRZGEPDHD T, VR FOEHIIHEIC tp_weaklistoffset THDBIETRDT, TDZ
LM RS RWET T,

class X CTEEINTNC __slots__ HEEWEL L, 2OEEXA THFESEAIRETHRWESE. ©
DOEIZGGBIEATRRIC T 2 ISRV X POXHEHEZRT A0y b2 A VAR VAT =214 79 MES
RICBIML, 2ay DA T7Ey b% tp weaklistoffset WCKELF T,

Bl __slots__ DEFIC __weakref__ LWIHHKFIOAT Yy FBEFHTWVWE L X, A0y MIZFD
MDA YRR 2ZBF 2B Y A FOREE2ERT A0y MDD, Ay FOF 7Ly FAED
tp_weaklistoffset WZADETF,

B __slots__ HEW __weakref__ Y WOHHKHID AT Y P EEFEATOWREWVWE &, ZORNIREX A
TS tp_weaklistoffset AL F I,

getiterfunc PyTypeObject.tp_iter
AT ayOEHT, ZDATI =27 D ATL—4 ZRITEBAORA VX TT, ZOMEPFET
5Z8ld BHEIOMDA VAR VAN AT L— A THEIZRLTVWET (L, =7
YAFZ OB LS THA T L — FABET T )

ZOBEIE PyObject_GetIter() LRI 7 AF ¥ o TVET:

PyObject *tp_iter(PyObject *self);

.
Y TRATEZDT 4 — L REHELET,

iternextfunc PyTypeObject.tp_iternext
FTTavDORAL VET, term:‘ A 7L — X — <iterator>ORXOEZRZIRTHEKEIRLET, ¥ 7%
F X IIRDO@EH TT:

PyObject *tp_iternext(PyObject *self);

ATV—ROBEENKL KD, ZOBEBUE NULL 2RI 2177 b £8¥ A, Stoplteration ffl5f
BRELTHLELSTHBRWVWTY, 20D —RAELZL &, NULL 2RI RNERD 4
Ao TDT4—ILEBHBE, ZOHRDA VAR VAP TL—RTHBILEZRLET,

A7 L—=8BTIE, tp_iter BB ERINTORINIL ST, 2O FilkhiTLr—% 14>
AR VATIERL) AT L—RA Y RAX Y ZAAKBRERIRIERD £H A,

328 F12E 701U FREYR— b (object implementation support)



The Python/C API, JJ—2X 3.10.13

ZOBBDT 72T ¥ & Pylter_Next() XFIU T,
T
P TRATEXZDT 4 =L FEHEKLET,

struct PyMethodDef *PyTypeObject.tp_methods
A7 avORAVET, ZORDIEH (regular) DAY v FEEF L TW3 PyMethodDef R4
574 %, NULL Ci&lin S M- FR B 2 H L 5

FADBBELT LI, XYy RFRZ Y TRD A>Tz, BENPROFE (TRLD tp_dict ) 1B
ENFET,

M-
YTRLTEEDT 4 =L ERWELERA (XY v FIEZIMED X =2 ATHES A TOET),

struct PyMemberDef *PyTypeObject.tp_members
AT arDRA VET, BOIER (regular) DF =X AN (74— FBXUrRaY ) ZHEEL
TW3 PyMemberDef F&i&{An 675, NULL TG N5 ES 2B L £ 3,

BN DRERZ LI, RUNTRI VT RDA - BEIUOREE (TRLD tp_dict BI) [BIME
£73,

kA
BT RALAEZDT7 4 =V RERELEEA (X ANFFEDO X H =X L THREINTOET),

struct PyGetSetDef *PyTypeObject.tp_getset
AT arDRAVRT, 4 Y RAX Y ZDORMEMN (computed attribute) ZEHEF L TV 3
PyGetSetDef FEitE{AD 572 %, NULL TR S M7= REH 2 L £ 9,

BiF| DK ER Z 212, getter/setter TRAZ VT RXDA o7z, BREMPHOFEE (TLD tp_dict BR)

WBEMEhE T,

.

PTRAFZZDT 4 = PR LA (RHEBIEIMED X 1 =X A THEAZ A TWET),
PyTypeObject *PyTypeObject.tp_base

FFayDRART, BIZBT 2 7087 4 2K T 2 EEXA TR2IELET, TOT7 44— FD

LAULTE, HK (single inheritance) 72238 R — P SN TVWET; ZEHPKIIX XX A4 TOENR
HLICX 2B RRA 7Y =7 P DERELEL LET,

AMR: Slot initialization is subject to the rules of initializing globals. C99 requires the initializers to
be ”address constants”. Function designators like PyType_GenericNew(), with implicit conversion

to a pointer, are valid C99 address constants.

However, the unary ’&’ operator applied to a non-static variable like PyBaseObject_Type () is not
required to produce an address constant. Compilers may support this (gcc does), MSVC does not.

Both compilers are strictly standard conforming in this particular behavior.
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Consequently, tp_base should be set in the extension module’s init function.

ik
(H72DRITTD) BT XA TEZDT7 4 =L REHEL ER A,
TI7AILE

D74 =N FDF 7+ MEWE (Python 8B 275 <13 object ¥ L THlI o T\ 3)
&PyBaseObject_Type 274D %9,

PyObject *PyTypeObject.tp_dict

BOFEIX PyType_Ready() X >TIZID7 4 =L FIZNDLNET,

D7 4= FiZEBH, PyType_Ready () ZM-OHFHIIC NULL WHIHIL L TELRITUIRD 1
Ay BB5WVE, BOUEHEDOA - ZFEETHHIEL L TBVW T FVER A, PyType_Ready () HE!
ZOLUIET 22, BoFikEEE ZOFFIENTE 20, BMEA (__add__O &>
7) F—ru— FHEETRVWE ERTTT,

R

BT RAAIZDT 4 =L REMELERTA (D ZOFENTERINTVIEMEIIRLEZ A =X
ATHEINET).

F7#ILEbE

If this field is NULL, PyType_Ready () will assign a new dictionary to it.

B tp_dict T PyDict_SetItem() B{H-o7=b, #E C-APl THRETZ2DIILLTIEIHD %
A

descrgetfunc PyTypeObject.tp_descr_get

FTTavDORAVERT, TRIZVTXD get HEERL T,

B D> 712 F v 3RO BHTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject *type);

R

Y TRAFEZDT 4 — LR EHELET,

descrsetfunc PyTypeObject.tp_descr_set

FFTa DR VRT, TRAZYFROMEOHRE LHIRZITOMEBZIELET,

B D> 712 F v 3RO BHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);
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EEHIBRS 2121, value 518UZ NULL ZRELE T,
T
P TERALFZZDT7 4 — NV REHEL T T,

Py ssize t PyTypeObject.tp_dictoffset
DA VARV RIZA VAR Y RABERBD N> TWEEDR D 255, D7 4 = FIZIELRDEIZLD,
BOA VYRR VAT —XBERICBII 24 Y AR ABBEFEANDL 72y DA ET;, 2047
v Ml PyObject_GenericGetAttr() HMEVE T,

D74 —VR% tp_dict ZIREILZWVWEIICLTLEIY; ZHUEEA TV =7 VEHBOBHEDER
ETI,

ZD7 4 =)L FOERER XD REXITIE, HIEZA VAR ABEEROEEIOD A7y VE2FRL
E3, fEER X D/NX TR 4 VARV ABERD RKE oA 7y bERLES, ADA Y
ty FERMS 3R MILBE L DL DT, 4 Y AR AMERICAERR DD H % L 2D AM SR
XT3, BIZIX, str X tuple DY T XA FITA YRRV AEROTFELBINT 258121, ADA
7y bEEVET, COHRAE, LEAHEIEARADATI I PLAT T PIZEENTWRLITSD,
tp_basicsize 74—V FIZBIMEINHEHZEZERBICONRITNUIL SRV EIHERLTLES W,
KA VR A XD 4 N4 FPDYRAT AT, MERORBREBICHENES SN TWVS I L ZRITHA.
tp_dictoffset & -4 I LRITIUIRD ¥ A,

HOD tp_dictoffset B, A VARV ATOEBEDA 7y F2FETZIIUATOISICLET:

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*):

round up to sizeof (voidx)

Z ZT. tp_basicsize, tp_itemsize B LU tp_dictoffset I A TP =7 M HED X,
ob_size 134 Y AX Y AP HMOHENE T, HMEZR>TWVW2 DI, BEIFSZLET 2
DIT ob_size DFFFEEMS 72D T, (ZOFREZEATTITOLEIE oL DD FEA; FTRHIZ
_PyObject_GetDictPtr() 23 o T NET, )

R

DT 4 =N FEYTEA FITHEREINETH, UTORAIZGHATLEI WV, ¥ 744 32047
Y MEEA—NTA FTRZEDDHDET; (o T, 3724 FTREHEDLA 7y MRELXA T
CRELZGENDDE T, HEDF Ty MIFIC tp_dictoffset THMPBETHRDT, TDI L
FRIEIIEZ 50T TT,

class X TERINIENC __slots__ HEVRL., POHEXSL TOLTITA Y AR ¥V AEHEFED
RWEGE, FFEDRAR Y FEA VAR VAT =X LA 7Y MEERIENML, Aey bOX 72y b %
tp_dictoffset WKELF T,

class X CTERINLEUZ __slots__ HEEWH25E. ZORIHEXA IS tp_dictoffset &
AL E3,

(__dict__ EWVWHOHARIO Ry Mo __slots__ HEIGEML TS, HifFrs8hoMRIGELAT, B
WWIRELZBL TR D £, i3V A, ZHUIFER __weakref__ D XS WCBMEN31E3 TS, )
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T7#ILbE

This slot has no default. For static types, if the field is NULL then no __dict__ gets created for

instances.

tnitproc PyTypeObject.tp_init

F S arDRLVRT, 4V RE YRR EIE L 9,

ZOBBIZZ S AIBITS __init__ Q) XYy RICHIGLE S, __init__ () FEER. __init__ (O %
MOHE TR Y AR ARERTEE T, /2. __init__ (O ZHEFCHLTA YRR Y ZADFHEY]
My TcExI,

RO 732 F 2 3RDODEBHTT

int tp_init(PyObject *self, PyObject *args, PyObject xkwds);

self SIBUIFHHE T 24 Y 2RV A TT; args BE K kwds 518U,
B IUF—T— F5IETT,

_init__ O Z2WOHSRONME

tp_init BAD 7 4 —L F23 NULL TRWHE., @HOMEZIEIH T HEDA v A XV ZERITB WY
T, BD tp_new BEDPA Y AX VAR LERBRICHFHEINE T, tp_new DILOTIDY 7 X4 T
BWHIDOBRIZ R TIEGE, tp_init 3L IMEEHINERA; tp_new DITOBDY 77X A4 TDA VAL
VRAERTEGE, YT RATD tp_dnit BPEFHINET,

D 2i2id 0 &2, =7 —Kp2i3fst ety FLT -1 ZIRLET,
R

YT RALFEZDT 4= REMEALET,

TI7AILE

For static types this field does not have a default.

allocfunc PyTypeObject.tp_alloc

FFTarDERAVET, A VAR ADXE Y HEFRBEEEZIELET,

B DS 72 F 2 ZRDODEBHTT

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

R

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement).
T7#ILbE

For dynamic subtypes, this field is always set to PyType_GenericAlloc(), to force a standard

heap allocation strategy.

For static subtypes, PyBaseObject_Type uses PyType_GenericAlloc (). That is the recommended
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newfunc PyTypeObject.tp_new
T a v DRV RT, 4 VAR ZERBERERL £5,

B DS 72 F 2 3RDEBHTY

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype SIBUIERT 247 =27 P OHTT; args BL U kwds 5180E, BEREIH T 2DfES]
BBIUF—U— F5I8TT, subtype 1& tp_new BEZEMUH T ZIHESR LR U TH 2037
WZEIRFRLTLZE W, 2080 (EBRTERV) 724 7D dbHHFT,

tp_new BEENIE subtype->tp_alloc(subtype, nitems) ZMUIHLTA TV =2 bD X E Y fHEEE
HELR L. #IELCTHENCHRE Yy SN2 U2 T 2T VET, BIEL7Z0EDIELALD LTHRED W
HIMEALERIE tp_init N> F 7B LR FUIRD FBA, ZVRVOHZE LTI, ZEATRE
BRITIIFIENLIERT tp_new TITWV. —F, ZEARBERETIXIZL AL OWELE tp_init IZET
NETT,

Set the Py_TPFLAGS DISALLOW INSTANTIATION flag to disallow creating instances of the type in
Python.

R

BT RATIZDT 4 =V FEMALET, HIF e LT, tp_base ¥ NULL %> &PyBaseObject_Type
27> TW5 FRIAE TIFHAL 28 A,

F7#ILEbE

For static types this field has no default. This means if the slot is defined as NULL, the type cannot
be called to create new instances; presumably there is some other way to create instances, like a

factory function.

freefunc PyTypeObject.tp_free
AT aVDRAYRT, A VARV ADA T BB EHELE S, 74 F v ZUTO@ED TY:

void tp_free(void *self);

DT xF % L BN O D 2 WHULFIE PyObject_Free() T,
o

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement)
T7#IIb

In dynamic subtypes, this field is set to a deallocator suitable to match PyType_GenericAlloc()
and the value of the Py_TPFLAGS_HAVE_GC flag bit.

For static subtypes, PyBaseObject_Type uses PyObject_ Del.

mquiry PyTypeObject.tp_is_gc

> o

S AP

~ 28 £,
123. BATDzI+ 333



The Python/C API, U1 —2X 3.10.13

HR=IaALZRE, A7 bZAINLTRWLE S DEHIZBEND D F5, @FEIE, A7V
2 hNORID tp_ flags 7 4 —N K% FT, Py_TPFLAGS_HAVE GC 75 27'Y v b EHFAXRBZEITHHT
Fo LU, HIBTRIEVICXEVHERINZA VAR AL T VIER SN2 VARV R
PRC > TWT, X EVERINTZA VAR ZARFERTEEZEA, 25 LEETIR., BEEE
RLRITNUIRD FHA; BRIEA Y R & VZADEINATREOHEIICIE 1 %2, BIREDHEICE 0 &
BERIERED FRA. 72 F ik

int tp_is_gc(PyObject #*self);

(LD XS5 2BOFNE, BA T 27 PEKTT, XXX AT PyType_Type 13, BD X EVHERD
i B8 2R XBIT 2720 ZOBBEERL TVET, )

b
B ITRAL FEZDT 4 — L FBREELF T,
FI7xILE

This slot has no default. If this field is NULL, Py_TPFLAGS HAVE_GC is used as the functional

equivalent.

PyObject *PyTypeObject.tp_bases

HERAM 5225 X LT,

This field should be set to NULL and treated as read-only. Python will fill it in when the type is

inittialized.

For dynamically created classes, the Py_tp_bases slot can be used instead of the bases argument

of PyType_FromSpecWithBases (). The argument form is preferred.

g

#&: Multiple inheritance does not work well for statically defined types. If you set tp_bases

+

o a tuple, Python will not raise an error, but some slots will only be inherited from the first

base.

R

ZD7 4 = RiFHRIN TR A,

PyObject *PyTypeObject.tp_mro

BEZXATHEZEALLZESP A TVEXTLTT, BAEFEYTIHERI»SIEZTED. object
THRODET, XV v FIRRIERF (Method Resolution Order) 25> CTIiATWE T,

This field should be set to NULL and treated as read-only. Python will fill it in when the type is

inittialized.
kR

ZDT 4= RIFHARINERTA; 74—V FDJEIX PyType_Ready () THEFIEZXNET,
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PyObject *PyTypeObject.tp_cache
KREHD7 4+ =V FTT, NETOAFHEINET,

.
ZDT 4= RIFERE TR A,

PyObject *PyTypeObject.tp_subclasses
BT70 F7ANDEZR 625 VA MTT, NETHHAT 27207 FDbDTT,

A
ZDT 4 =L FIFMERIRER A,

PyObject *PyTypeObject.tp_weaklist
ORI T 227 NI 29556722 VA FDIHTT,

HEA:
ZDT7 4= FIEMERINEE A,

destructor PyTypeObject.tp_del
ZD7 4=V FEEIEENE L, tp_finalize ZRODIHHL T LI W,

unsigned int PyTypeObject.tp_version_tag
AV Ry yyandf 7y 7R LTHEDRE T, WM D7 0B TT,

.
ZD7 4 = RiFHREIN TR A,

destructor PyTypeObject.tp_finalize
FT2avDEAYRT, A VAR ZADKRTIHBIZIEL T, 74 F v 3UTO@ED T

void tp_finalize(PyObject *self);

tp_finalize DRESNTVBHA, A VARV RAE T 74 FFARXTBHLEIT, A VRTYVERNT
O E 1EIFSHLE T, HR—IavLr & (204 ¥ RX Y AW L ERERSB RO 7 - =15
B) ATV 27 PHAWEINZERICD ZOBBIIMOHEINET, E5505BATDH, ERSHEE
BEELEIS LT 3RNCOHEINE ZEDPFAEINTWT, MRICA T =7 PDBIEERIREBIZH 5 &
ST LET,

tp_finalize ZIREDHINIREEZLZHEITRNETIEDHD ERA; (o T, BMiTHRWI 74 F 74 F %
FE QB RoOFESHREEI N E S

static void
local_finalize(PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current ezception, if any. */

PyErr_Fetch(&error_type, &error_value, &error_traceback);

RDOR=I 1% L)

123. BATDzI+ 335




The Python/C API, U1 —2X 3.10.13

(FiDR— 25 D %)

VL N 4

/* Restore the saved exzception. */

PyErr_Restore(error_type, error_value, error_traceback) ;

F72. Python DFR—=yaL 7> a» Tl tp_dealloc ZMUHTOREA T =7 AR LIZR
Ly R7Z2FTIERL, EED Python ALy Kb LAKVWEWVI RICHEFERLTIE W, (A7
7 N PERZRO—EDGE. FEDAL Y FOAR=YaL 7y a iZlkoTHRRENTLESI 20D
LILEEA), Python API il & AAUR. tp_dealloc ZMUHT AL v RidZa— g 27 Y &
v 2 (GIL: Global Interpreter Lock) Z¥#1§3 2D T, ZHARMETED D FEA. LOLENS,
HFRZN LD L LTWBEA 7T 27 32600 C R C++ FA 75 VHRDA 7Y =7 b 2HIFRS
86, tp_dealloc EMUIHTAL Yy ROA TP =27 b2HIBRTZZ2 T, 94 77 VDIREL TS
M oPDHINGER LBV E S 252N T 28R H D £7,

A
P ITRAFEXZDT 4 — LR EHKLET,
N—3a v 3.4 TEM.

N— a v 3.8 TEHE: Before version 3.8 it was necessary to set the Py_TPFLAGS_HAVE_FINALIZE

flags bit in order for this field to be used. This is no longer required.
5%
"ATY 2 NORERKETIIIE” (PEP 442)

vectorcallfunc PyTypeObject.tp_vectorcall
Vectorcall function to use for calls of this type object. In other words, it is used to implement
vectorcall for type.__call__. If tp_vectorcall is NULL, the default call implementation using
__new__ and __init__ is used.
o
D7 4 = FIZRL TR SR EE A,

N—=Tary 39 TEM (ZO74—NAFE38LLFELTVET, 39 LUETLIMHATEEEA)

12.3.6 Static Types

Traditionally, types defined in C code are static, that is, a static PyTypeObject structure is defined
directly in code and initialized using PyType_Ready ().

This results in types that are limited relative to types defined in Python:

e Static types are limited to one base, i.e. they cannot use multiple inheritance.
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 Static type objects (but not necessarily their instances) are immutable. It is not possible to add

or modify the type object’s attributes from Python.

e Static type objects are shared across sub-interpreters, so they should not include any

subinterpreter-specific state.

Also, since PyTypeObject is only part of the Limited API as an opaque struct, any extension modules

using static types must be compiled for a specific Python minor version.

12.3.7 Heap Types
An alternative to static types is heap-allocated types, or heap types for short, which correspond closely to
classes created by Python’s class statement. Heap types have the Py_TPFLAGS HEAPTYPE flag set.

This is done by filling a PyType_Spec structure and calling PyType_FromSpec(),
PyType_FromSpecWithBases (), or PyType_FromModuleAndSpec().

12.4 BEFX T =0 MEER

type PyNumberMethods
C ORGERIZEIER 7 1 » a2 RS 57D DON S BIBEIANDKRA X2 REFLTVE T, T
DFENZNOREKIE BEETO FIL (number protocol) THEEL E LT W 2B HETDOEEE D & FIH
ENET,

DT 3MEROERTS:

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;

unaryfunc nb_float;

binaryfunc nb_inplace_add;

RDOR=I 1% L)
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(RIDR=I D5 DREE)

binaryfunc
binaryfunc

binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc

binaryfunc
binaryfunc
binaryfunc

binaryfunc

binaryfunc

nb_inplace_subtract;
nb_inplace_multiply;

nb_inplace_remainder;

ternaryfunc nb_inplace_power;

nb_inplace_lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;

nb_inplace_or;

nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;

nb_inplace_true_divide;

unaryfunc nb_index;

nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

AR CIHBR Y SHHBRE. IRTOART Y RO EF = v 7 LRITIUIR ST BEREHZE
FELRTNIRD FRA (TBL B ARTVFD—DRERLTVAHDOA VARV ZATT). dL
BZbNART ¥ RIS UTRENER I ZITIUL, ZIHB  =IHBI%II Py_NotImplemented
BRI BT NIRST, MO T -2 Z 5 7HEE. NULL 23R U THIA Z80E LRI udz b £

A,

AMR: nb_reserved 7 4 —JL FIXHEIZ NULL THRIFAUIR D £¥ A, DEN nb_long XN TW
T, Python 3.0.1 THHIHEEINF L,

binaryfunc PyNumberMethods.nb_add

binaryfunc PyNumberMethods.nb_subtract

binaryfunc PyNumberMethods.nb_multiply

binaryfunc PyNumberMethods.nb_remainder

binaryfunc PyNumberMethods.nb_divmod

ternaryfunc PyNumberMethods.nb_power

unaryfunc PyNumberMethods.nb_negative

unaryfunc PyNumberMethods.nb_positive

unaryfunc PyNumberMethods.nb_absolute
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inquiry PyNumberMethods.nb_bool

unaryfunc PyNumberMethods.nb_invert

binaryfunc PyNumberMethods.nb_lshift

binaryfunc PyNumberMethods.nb_rshift

binaryfunc PyNumberMethods.nb_and

binaryfunc PyNumberMethods.nb_xor

binaryfunc PyNumberMethods.nb_or

unaryfunc PyNumberMethods.nb_int

void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods.nb_inplace_add
binaryfunc PyNumberMethods.nb_inplace_subtract
binaryfunc PyNumberMethods.nb_inplace_multiply
binaryfunc PyNumberMethods.nb_inplace_remainder
ternaryfunc PyNumberMethods.nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift
binaryfunc PyNumberMethods.nb_inplace_rshift
binaryfunc PyNumberMethods.nb_inplace_and
binaryfunc PyNumberMethods.nb_inplace_xor
binaryfunc PyNumberMethods.nb_inplace_or
binaryfunc PyNumberMethods.nb_floor_divide
binaryfunc PyNumberMethods.nb_true_divide
binaryfunc PyNumberMethods.nb_inplace_floor_divide
binaryfunc PyNumberMethods.nb_inplace_true_divide
unaryfunc PyNumberMethods.nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

12.4. BfEATD 1o MEEHE
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12.5 I 7A Tz MMEER

type PyMappingMethods
CoMERE Yy TRT O b al RS 5 DI EDN S BEBEEAD R A Y X 2R L TVR T, DL
TD3 DD NEF->TVWET:

lenfunc PyMappingMethods.mp_length
Z DRARUZ PyMapping_Size() X PyObject_Size() HHAHIN, ZRH U 7 1F v 2Fio
TVWET, A7V 27 PPERINLREIZFLZVWEEE, 2Oy MINULL IKRESNDE L
HdHY IS,

binaryfunc PyMappingMethods.mp_subscript
Z DM PyObject_GetItem() B & U8 PySequence_GetSlice() H» & Fl A & h,
PySequence_GetSlice() LU 732 F ¥ ZFfoTWVWET, ZDRAB Y & PyMapping Check()
21 2R 7 DIIIET, Z 5 TRINUI NULL DEERH D 7,

objobjargproc PyMappingMethods.mp_ass_subscript
Z DBk PyObject_SetItem(). PyObject_DelItem(). PyObject_SetSlice() ¥ &k U
PyObject_DelSlice() 2 HFIfHX N F 3, PyObject_SetItem() H U 72 F v EFHETH. v
IZ NULL 23%E L CEROHIRDTEZ T, DRy b2 NULL D, 2047V =7 ME7 A
7 LDMRALHIBRZY R— Tt LEE A

12.6 >—7 Y RF T U MMEER

type PySequenceMethods
COMERIZY - 2T a b a2 T 2701 EDN S BBIEAND KA VX2 RELTH
i j—o

lenfunc PySequenceMethods.sq_length
This function is used by PySequence_Size () and PyObject_Size (), and has the same signature.

It is also used for handling negative indices via the sq_item and the sq_ass_item slots.

binaryfunc PySequenceMethods.sq_concat
Z DOBEUX PySequence_Concat () THIHEH, ML 73 FrzhioTWE T, £/ + HEFT
b, nb_add A0y MIXBZBUEMAEZE L RICHHINET,

ssizeargfunc PySequenceMethods.sq_repeat
Z DBIUIE PySequence_Repeat () THIHEN, ML 72 F ¥ 2fioTWVWET, k., * HATDH,
nb_multiply A0y MIX2BEREZKLd L ICHHINET,

ssizeargfunc PySequenceMethods.sq_item
This function is used by PySequence_GetItem() and has the same signature. It is also used by
PyObject_GetItem(), after trying the subscription via the mp_subscript slot. This slot must be
filled for the PySequence_Check () function to return 1, it can be NULL otherwise.

BHOA YTy 7 AFRD LI I ET: sq_length Ay FAED SR THWIUE, ZREFEY
HLTS—Fr Y ROREDHIEDA, VT v 7 A% H L, sq item WL £, sq length 2% NULL
340 %F 12 E A7V bREHYR— b (object implementation support)




The Python/C API, JJ—2X 3.10.13

DGEEF. ATy 7 RBZFDOEFTZOBEICEEINET,

ssizeobjargproc PySequenceMethods.sq_ass_item

This function is used by PySequence_SetItem() and has the same signature. It is also used by
PyObject_SetItem() and PyObject_DelItem(), after trying the item assignment and deletion
via the mp_ass_subscript slot. This slot may be left to NULL if the object does not support item

assignment and deletion.

objobjproc PySequenceMethods.sq_contains

Z DBIBUZ PySequence_Contains() D HAHEIH, ALY 72 F ¥ 2FioTVWES, 20Xy b
X NULL DEHH D, Z DIF PySequence_Contains() IS Y 7N ~v v F 547V 227 b2 R
DFBETY—r Y A%ZKE L ET,

binaryfunc PySequenceMethods.sq_inplace_concat

This function is used by PySequence_InPlaceConcat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceConcat () will fall back to PySequence_Concat (). It is also used by the

augmented assignment +=, after trying numeric in-place addition via the nb_inplace_add slot.

ssizeargfunc PySequenceMethods.sq_inplace_repeat

This function is used by PySequence_InPlaceRepeat() and has the same signature. It
should modify its first operand, and return it. This slot may be left to NULL, in this case
PySequence_InPlaceRepeat () will fall back to PySequence_Repeat (). It is also used by the aug-
mented assignment *=, after trying numeric in-place multiplication via the nb_inplace_multiply

slot.

12.7 Ny T 7Z T2 TV MBER (buffer object structure)

type PyBufferProcs

Z OB buffer 7O STV DERT Z2EBEEAND KRS VX ERFEELTVWET, 2071 b 3l
ITIRAR=R=F T =27 "PHUNI LT, ZONFT—2%kar>a—~<F7Ic7 MIETHEE
ELET,

getbufferproc PyBuf ferProcs.bf_getbuffer

COBBDY T3 F ¥ ZULTOEY T

int (PyObject *exporter, Py_buffer *view, int flags);

flags THEEEINT=/ET view ZHDTIELWVWE WD exporter I T 2ERZUHLEST, X5 v 7
(3) ZFRWT, ZOBMOEETEIMUTORT v F2ITORFIUIED R A:

(D VIZZRAINDPERTI20MRLET, LR WVWEHEIX. PyExc_BufferError ZiXH L.
view->obj IZ NULL Z&%EL -1 #iKL £73,

(2) BERENFT 4 —L K EHED T T,

(3) TZAK— b LEABEET 2MEAT Y X EA Y ZURAY P LET,
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(4) view->obj IZ ezporter ZFRE L. view->0bj XA Y7 UX Y FLET,
(5) 0 ZIRLE 3,

exporter Ny 7 7 TRNAL ZDF =24 oY) —DO—FTHhIR, 200FBELFAEHTE
7

e HIAR—1: VU —DRBEREPILIAR—PEINZ ATV 22 b2 LTIRZEN., HEAOH
LWZH% view—>obj Nt v L E T,

e VEALZ M Ny Z7BRBVY—DNL—+F T MIVEXA LY FENET, T 2Tl
view->0bj I IN—1+ AT T =7 bANOF LWVWBSIRIZZ D £5,

view DERID 7 4 —iL KiZ /Ny 7 7i8ER OFTHEINATED, =7 AR— FPREDERIIH L
OIS LR IUI SR 0Wh AN, Ny T 7EROEZA T OfFichHh 3,

Py_buffer MEROHFLLBML TV ELETOXEVEZ I/ ZAR-KXIZEL, avya -0kl
BB5ETHEIMTRHRLTIIRD £¥ A, format . shape . strides . suboffsets . internal F3a >
Ya—3noldHAHLEHRTT,

PyBuffer FillInfo() &, ®TDV I TR XA TERIEL LTI BIC, Bl NA v Ny 7 7 %26
SRR R L £ 5

PyObject_GetBuffer(O 3. ZOBEBZ I v /52 arya—<MFDAf v X =7 2 —A T,

releasebufferproc PyBufferProcs.bf_releasebuffer

OO A F ¥ LT OED T

void (PyObject *exporter, Py_buffer *view);

Ny 77DV Y —AZHRT2ERZNELEST, bLHARTILEDDH 2V Y —ZAMRWEE,
PyBufferProcs.bf_releasebuffer & NULL IZLTHHVWERA, 25 TRVWEHEAIX. ZOBKD
BHE R R EE. DUT OEEONIEFIE (optional step) ZITWE T

(1) =27 ZAKR—= b LEBBERRT2NHEI T 22T 27X FLET,
(2) AV &0 DHER. view ZHEMNIT LML TOXEY ZEHRLET,

IV AR=RIZ, Ny 7 7EHEDY Y —RAEEMRLUGT 272012 internal 7 4 —L R EEbRITIUL
BDERA, TDT4—ILRE, arda—<h view 31 LTHIIFALDONY 77 Dat—%E
LTWATHABI5M. ZOORWI eBEIFENATVWET,

ZDOBAEUZ, view->obj T 7 VXY FLTIEWITERA, BRER S ZNIZL PyBuffer_Release() T
HEINATHON 2026 TT (ZOHRESBROIERZP S DITHHTT),

PyBuffer_Release() &, ZOM%E Sy 752y a—<MiDf X =72 —RATT,
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12.8 async 77 7 MBEK

N—a v 3.5 Tl

type PyAsyncMethods

Z DOREERIL awaitable 72 =2 b ¥ asynchronous iterator 7Y = 7 R RIET 5 DITHEILHE
BADKRA V RERFELTOVET,

UM I3RS DER TS :

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

COBEDY T3 F % ZULT D@D TF:

PyObject *am_await(PyObject *self);

BEND ATz M3 ATL—F TRINEZDERA, 2ED DA TT =7 PIIXLT
PyIter Check() 2% 1 ZiRERIFAUIRD X8 A,

F TV =7 WD awaitable TRWGE, ZDAT Yy F% NULL ICEREL E 5,

unaryfunc PyAsyncMethods.am_aiter

OO IAF ¥ LT D@D T

PyObject *am_aiter(PyObject *self);

asynchronous iterator A 7Y =7 M EREIBITIUIHED FHA, FLWVWI X __anext__() S
LT X0,

N

F7Y 27 NOERPAKELE O I a F alEEELTOWRWEES, ZORXRy b NULL IZERE L
%9,

unaryfunc PyAsyncMethods.am_anext

ZOBBDOY ZxF v L TO@EY T3

PyObject *am_anext(PyObject *self);

awaitable 7 72 2 7 NIRRT AER D FH A FELWVWIZ 2IX __anext__ () ZZRLTL X W,
ZDOABy MINULL KRESNTVWE I dHD ET,

sendfunc PyAsyncMethods.am_send
COBBOY 73 F ¥ I ZLL T o@D T3
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PySendResult am_send(PyObject *self, PyObject *arg, PyObject **result);

See PyIter_Send() for details. This slot may be set to NULL.

N— a ¥ 3.10 TEN.

12.9 Slot Type typedefs

typedef PyObject *(*allocfunc)(PyTypeObject *cls, Py ssize ¢ nitems)

Part of the Stable ABL. Z OO HWIZ, XEVI#EREZX VOO DBET 22 212HD T,
OB 4 AR ZAMOWERT A X, BYRT 74X b ¥ uil X bR S A,
ob_refcnt % 112, ob_type ZMEI¥ (type argument) It v M L7z XEY TRy ZJADKRAS ¥ 2%
BERQUERD FHA. BID tp_itemsize DR TRWES, #7222 D ob_size 74— FiZ
nitems IZHIHMLE M, TEREINZ X EY 70y 7 DREXIX tp_basicsize + nitems*tp_itemsize
% sizeof (voidx) DEHUCYID BT 7-MHICR 2133 T 2hANDGE. nitems DEIZEDLIT,
XEY TRy ZDREXIX tp_basicsize WK BIEI T,

ZOBEBTIIMDO VDI E A4 VAR ZAPEUEBIT-oTE R D TR A, BMOAEVEDHHTTSD
ToTERDERHA, 2D XS BNHEIZ tp_new TITHONEZNRETT,

typedef void (*destructor)(PyObject™)
Part of the Stable ABI.

typedef void (*freefunc)(void*)
tp_free ZBIRL T IV,

typedef PyObject *(*newfunc) (PyObject™, PyObject®, PyObject™)
Part of the Stable ABL. tp_new B L TL XV,

typedef int (*initproc)(PyObject™, PyObject®, PyObject™)
Part of the Stable ABL. tp_init 2SR L T W,

typedef PyObject *(*reprfunc)(PyObject™)
Part of the Stable ABL. tp_repr 2B L TL X W,

typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
Part of the Stable ABL. # 7Y =2 FDEHOEEERLE T,

typedef int (*setattrfunc)(PyObject *self, char *attr, PyObject *value)
Part of the Stable ABI. 7Y =7 s OBRMICEZREL £5, BHEZHIRT 21213, value () 5l
BUZ NULL ZRREL 5,

typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
Part of the Stable ABL. 7Y =2 sDBEEHDOEEZERL F3,

tp_getattiro ZBML T E W,
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typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
Part of the Stable ABI. 7Y =27 FOEMHICHEZHRREL T, BELTHIERS 212iE, value (%) 5l
Uz NULL Z3EL 5,

tp_setattro ZBML T E W,

typedef PyObject *(*descrgetfunc)(PyObject®, PyObject™®, PyObject™)
Part of the Stable ABI. tp_descr_get ML T Z&E W,

typedef int (*descrsetfunc)(PyObject®, PyObject™, PyObject®)
Part of the Stable ABI. tp_descr_set B LT Z&E W,

typedef Py hash_t (*hashfunc)(PyObject™)
Part of the Stable ABI. tp_hash ZZ LT XV,

typedef PyObject *(*richempfunc)(PyObject®, PyObject®, int)
Part of the Stable ABI. tp_richcompare ZBHRL T 72X\,

typedef PyObject *(*getiterfunc)(PyObject™)
Part of the Stable ABI. tp_iter B L T XV,

typedef PyObject *(*iternextfunc)(PyObject™)
Part of the Stable ABI. tp_iternezt ZZML T ZX W,

typedef Py _ssize t (*lenfunc)(PyObject™)
Part of the Stable ABI.

typedef int (*getbufferproc)(PyObject™, Py buffer*, int)
typedef void (*releasebufferproc)(PyObject®, Py buffer*)

typedef PyObject *(*unaryfunc)(PyObject*)
Part of the Stable ABI.

typedef PyObject *(*binaryfunc)(PyObject™, PyObject™)
Part of the Stable ABI.

typedef PySendResult (*sendfunc)(PyObject®, PyObject®, PyObject™*)
am_send ZZML TLIZE W,

typedef PyObject *(*ternaryfunc)(PyObject®, PyObject®, PyObject®)
Part of the Stable ABI.

typedef PyObject *(*ssizeargfunc)(PyObject®, Py ssize t)
Part of the Stable ABI.

typedef int (*ssizeobjargproc)(PyObject*, Py ssize t, PyObject™)
Part of the Stable ABI.

typedef int (*objobjproc)(PyObject®, PyObject™)
Part of the Stable ABI.
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typedef int (*fobjobjargproc)(PyObject®, PyObject*, PyObject™)
Part of the Stable ABI.

12.10 fERAH

Z ZTlX Python OBIERDOEHLHZ WL ODZEFE T, 205 DRI D 7 7225818 3 2 @iy 22 )
EEGATVET, WO»DBITIE MY vy F—7Ra—F—r—RZFEHLTVET, LD ZL OFIRLEENL
1B, F2— U7X ER S, defining-new-types = new-types-topics ZZH L T 72X W,

A basic static type:

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

};

IO AERWELFERA VRV — F%E (82 CPython Da— FR—ZAHT) ERTB3IehndH20hdL
NEHA:

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)

"mymod .MyObject", /* tp_name */

sizeof (MyObject), /* tp_basicsize */
0, /¥ tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */

0, /* tp_vectorcall_offset */
0, /* tp_getattr */

0, /* tp_setattr */

0, /* tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */

0, /* tp_as_number */
0, /* tp_as_sequence */
0, /* tp_as_mapping */
0, /* tp_hash */

0, /* tp_call */

0, /* tp_str */

0, /* tp_getattro */

0, /* tp_setattro */

0, /* tp_as_buffer */
0, /* tp_flags */

RDOR=I 1% L)
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(RIDR=I D5 DREE)

PyDoc_STR("My objects"), tp_doc */

S
X

tp_traverse */

S
X

tp_clear */

S
X

tp_richcompare */
tp_weaklistoffset */
tp_iter */

NN N
* %X %

tp_iternext */
tp_methods */

tp_members */

N
*

S
*

tp_getset */
tp_base */
tp_dict */
tp_descr_get */

NN N Y
* % % %

tp_descr_set */
tp_dictoffset */
tp_init */
tp_alloc */

NS
*

O O O O O O O O O O © O © © o ©
S
*

S
*

myobj_new, tp_new */

};

FHBHRRA VARV AFHE, Ny a2k K- bTR4AL

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
PyDoc_STR("My objects"),
.tp_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof(MyObject, inst_dict),

.tp_doc =

.tp_flags =
.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,

.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

};

Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,

A str subclass that cannot be subclassed and cannot be called to create instances (e.g. uses a separate

factory func) using Py_TPFLAGS_DISALLOW_INSTANTIATION flag:

12.10. fERAA
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typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT(NULL, O)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module intit
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,

};

The simplest static type with fixed-length instances:

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",

3

The simplest static type with variable-length instances:

typedef struct {
PyObject_VAR_HEAD
const char *datal[l];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT(NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof(char *),
.tp_itemsize = sizeof(char x),

}s

12.11 BREBAN—IALI>a Y R—-F7T3

Python MERSBEEL I RN—VOMHaL 7 a v EYR—-1b3212&, oA 7P =27 MigHT 3 7
AVFF (WOA T2 MDY FF L ERET) LEBA TV 2 s Mk B H— R ARET
T, DA TV 27 M T AZRELAELARVA T 27 Mo, (BUES XD LS5 7R) 7 b 28 (atomic
type) NOBREZFEEET S X O RBTIE, ARN—YarryaYiBLTRIIZAz Wo ey R— b &t
20 EEIDHD FH A

AV TFRERERIIE BMATI 2 VD tp_flags 74—V RIT Py_TPFLAGS_HAVE_GC 7 Z Z7'W3iL-T
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BY. tp_traverse NV FIDOREZREMELRITNIR D ERA, BETIROA VYRRV ADEHEARER
BEE. tp_clear OEREDFLAL RIFUIRD THA

Py_TPFLAGS_HAVE_GC
D75 7%ty FLEROA T 27 MiE. ZOEICBRREZRANGES Lz A, i
DD, ZOI75 7%ty FLEMOF TV 27 VR ay T F ATV P ERULET,

ayFFRHOary A7 7 ZEFLUTOZODHANGES LUz b 8 A:

1. 7Y 227 FDOXEVIE PyObject_GC_New() £7:13 PyObject_GC_NewVar () THER L 72T HUL7R
DEE A

2o arFFADBELIALZLD LBV 4 =L B2 THbEIRIZE, T
PyObject_GC_Track() ZMUH 23T D TR A,

FAfIC, A 72227 bDXE ) BHEKS LT DO = SORANEE LT h T8 A:

1. o ay7F 22 L TW5E 7 1 =)L 2L S 2112, PyObject_GC_UnTrack() ZW-OH X721
XD FEA,

2. A7V 27 FDRXEVIX PyObject_GC Del () TR LTI THA,

Z4&: If a type adds the Py TPFLAGS_HAVE_GC, then it must implement at least a

tp_traverse handler or explicitly use one from its subclass or subclasses.

When calling PyType_Ready() or some of the APIs that indirectly call it like
PyType_FromSpecWithBases () or PyType_FromSpec () the interpreter will automatically pop-
ulate the tp_flags, tp_traverse and tp_clear fields if the type inherits from a class
that implements the garbage collector protocol and the child class does not include the

Py_TPFLAGS_HAVE_GC flag.

TYPE *PyObject_GC_New(TYPE, PyTypeObject *type)
PyObject_New() Wl TWE A, Py TPFLAGS_HAVE_GC Dty b EN7ary7F+4+72 =7 A
‘/C\\\?—O

TYPE *Py0Object_GC_NewVar (TYPE, PyTypeObject *type, Py _ssize t size)
PyObject_NewVar () WBITWEFTH, Py _TPFLAGS_HAVE_GC Dty hE&Njzav7F++ 7=/ b
HT3,

TYPE *PyObject_GC_Resize (TYPE, PyVarObject *op, Py ssize t newsize)
PyObject_NewVar() DHERLZATI 27 bDRXEVEVHA X LET, VIS XEhA TV =S
FERRLET, KT 2L NULL ZIRLE T, op Fa L7 XEBHEIATOTIEIRD $HA,

void PyObject_GC_Track (PyObject *op)
Part of the Stable ABL. 7Y 227 b op 2, AL 7 RXIZLoTEBIHENZ AT 27 M DEAITE
MUET, av 2y 2AEEF OPREFRTERNDOT, BIFEINTWAEIEATY =227 MEZIELWIR
BTOWRITNUIZR D E8 A, tp_traverse DXNRERIZETD T 4 =L EWIELWIREEIZZR > TF <
I, ZVWTWEa Y R b7 7 ZOKREMNIET, WOHITRETT,
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int PyObject_IS_GC(PyObject *obj)

Returns non-zero if the object implements the garbage collector protocol, otherwise returns 0.
The object cannot be tracked by the garbage collector if this function returns 0.

int PyObject_GC_IsTracked(PyObject *op)
Part of the Stable ABI since version 3.9. Returns 1 if the object type of op implements the GC

protocol and op is being currently tracked by the garbage collector and 0 otherwise.
This is analogous to the Python function gc.is_tracked().
N— a ¥ 3.9 TEM.

int PyObject_GC_IsFinalized(PyObject *op)
Part of the Stable ABI since version 3.9. Returns 1 if the object type of op implements the GC

protocol and op has been already finalized by the garbage collector and 0 otherwise.
This is analogous to the Python function gc.is_finalized().
N— ar 3.9 TE.

void PyObject_GC_Del (void *op)
Part of the Stable ABI. PyObject_GC_New() % PyObject_GC_NewVar() %{fio THERE NIz X E
V 2 fERL £5,

void PyObject_GC_UnTrack (void *op)
Part of the Stable ABL. A7 =227k op &, AL 7 RICK-oTEBWEINEZFT TP 27 FOEEDS
BRELET, 2OA TV =27 MR LT PyObject_GC_ Track() ZHEFFCH LT, BHxh LT
Pz FOEBICRERT I DAEET T, tp_traverse NY RIDWRE K27 4 —LRPELL KWL
W BRI, 7787 —& (tp_dealloc NV FZ) F A7V =7 MR LT, ZOBEENUH
TRETT,

N—Y 3z 3.8 TEHE: PyObject_GC_TRACK() ¥ 1 ¥ _PyObject_GC_UNTRACK() ~ 27 mix/nBi C API
oI NE L,

tp_traverse NY RIIEZDBRDEKNRT X —REZITWMD £3:

typedef int (*visitproc)(PyObject *object, void *arg)
Part of the Stable ABI. tp_traverse N> F ZIZEE N2 > X —BIEL (visitor function) DRITT,
ZOBEIE, TR T EHA T 27 Mo object £ LT, tp_traverse N KT DHE 3 518% arg £ LT
MU L ¥ 3, Python D a7idnWL 920X —BE#H->T, Ik ERSBERHE T2
HHAZEELET;, 2—PPEHDOLDICE I X - ZELBDENIH T 222V TL & D,

tp_traverse NY F ZIFROAZFEF-> TWRIFIUIRD £HA:

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)
Part of the Stable ABL. 2> 747327 bD7zDD b 7 3= LBHEL (traversal function) T3,
FKETIE, self WEHFEA->TWEREATY =7 M LT visit AEEMIHIZITNUERD ¥ A,
ZDEE, visit NDNRTRXRIFAYTFIIATVWERLA TV 27 b, ZONY FIIEIXNT arg
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DETT, visit AU NULL 79 =27 FRFIEICEL TR LT3R D ¥ A, visit BIEETD
EZRTHE. =7 —PFEL. EVHEEZZOZTFRTISCLATNIERZD EHA,

tp_traverse NY K 7 B fHEICE L D2, Py_VISITO 7 upiEHEhTnwES, Zo~vruzfis’
DITIE. tp_traverse DEEHMDTIBUZ. —XFHEDT visit £ arg TRITFAUIRD FHA:

void Py_VISIT(PyObject *0)
o 73 NULL THRIJIUX, 0 & arg ZFIBUT LT visit 23—y ZZIECH L E T, visit LR THEWL
EZRLGE, ZOMEEZRELET, 2O %ffid L, tp_traverse NY R ZIERD K 5124 D
EJE

static int
my_traverse(Noddy #*self, visitproc visit, void *arg)
{

Py_VISIT(self->foo);

Py_VISIT(self->bar);

return 0O;

tp_clear NY F 71 inquiry BTH 20, A 7Y =7 bAZ (immutable) 255 1E NULL TR Uiz
DEEA.

typedef int (*inquiry)(PyObject *self)
Part of the Stable ABL. fERSREZFM L T2 e BIZLESRHELZNELET, EERARERL 7
Yxl VAERSREERYKNT 5 Z AR TRVOT, ZOMREERT 2HEIHD A,
DAYy FEMUOHLEZBRTH AT =27 PEAMLEFETRINERLZRVDOTERLTLEZE W
(BIRITH LT Py_DECREF() ZWERIZIHIZ LR WVTLZE W), AR=Y AL I RIE, ATV =7 b H
ERSRZER L TVWA e 2B LAERICZORX Y vy RO L ET,

12.11.1 Controlling the Garbage Collector State

The C-API provides the following functions for controlling garbage collection runs.

Py_ssize_t PyGC_Collect (void)
Part of the Stable ABI. Perform a full garbage collection, if the garbage collector is enabled. (Note

that gc.collect () runs it unconditionally.)

Returns the number of collected + unreachable objects which cannot be collected. If the garbage
collector is disabled or already collecting, returns 0 immediately. Errors during garbage collection

are passed to sys.unraisablehook. This function does not raise exceptions.

int PyGC_Enable (void)
Part of the Stable ABI since version 3.10. Enable the garbage collector: similar to gc.enable().

Returns the previous state, 0 for disabled and 1 for enabled.
N—a ¥ 3.10 TEM.

int PyGC_Disable (void)
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Returns the previous state, 0 for disabled and 1 for enabled.
N— a3 ¥ 3.10 TE.

int PyGC_IsEnabled (void)
Part of the Stable ABI since version 3.10. Query the state of the garbage collector: similar to
gc.isenabled(). Returns the current state, O for disabled and 1 for enabled.

N— a ¥ 3.10 TEN.
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APl £ ABl O/N—>3=>4

CPython exposes its version number in the following macros. Note that these correspond to the version

code is built with, not necessarily the version used at run time.
See C' API DEEM for a discussion of API and ABI stability across versions.

PY_MAJOR_VERSION
The 3 in 3.4.1a2.

PY_MINOR_VERSION
The 4 in 3.4.1a2.

PY_MICRO_VERSION
The 1 in 3.4.1a2.

PY_RELEASE_LEVEL
The a in 3.4.1a2. This can be 0xA for alpha, 0xB for beta, 0xC for release candidate or OxF for
final.

PY_RELEASE_SERIAL
The 2 in 3.4.1a2. Zero for final releases.

PY_VERSION_HEX

The Python version number encoded in a single integer.

The underlying version information can be found by treating it as a 32 bit number in the following

manner:
bytes | Ev b (EwvIIVFoT7o4—4) | Bl Value for 3.4.1a2
1 1-8 PY_MAJOR_VERSION | 0x03
2 9-16 PY MINOR_VERSION | 0x04
3 17-24 PY_MICRO_VERSION | 0x01
4 95-28 PY RELEASE_LEVEL | OxA
29-32 PY_RELEASE_SERIAL | 0x2

Thus 3.4.1a2 is hexversion 0x030401a2 and 3.10.0 is hexversion 0x030a00£0.
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iD= 2 vid Include/patchlevel.h TEZREEINTVET,

354 #E 13 Z APl ¥ ABl ON—> 3=


https://github.com/python/cpython/tree/3.10/Include/patchlevel.h

8%

>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

tionality. Also see annotations-howto for best practices on working with annotations.
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51¥ (argument) (FE518) BIECZMECHI RIS, BIE (413 XV Y R) CEIHETI, EgIBIiZ 2 #E
HHFEI:

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—
v — FglEcs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, o+ 12
Felr 7z iterable DBEFRY LTET Z e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES K
T

complex(3, 5)
complex(*(3, 5))

BB OERICBOWTERITEon— A ZRIcE b B TonE T, EH L TETIHANIOV
T calls 2BBL TV, PV X9 ZRAZBOWTEBBEZRTEDICHOLWIREHS Z a3
RFEF, TN fHIe —HAZHICE DY TONET,

RE1% . FAQ @ FEEIEEARGIEDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 24727 M T3, PEP 492 TEAIIE
L7z

asynchronous generator (JEFEHHY = L — &) asynchronous generator iterator %3R3 BIE T3, async
def TEFEI NN —F VEBUZETOE T yield REFOHRTERD £3, yield Rid async
for L— 7 THMATE 2D P Z2ERT 2 DICHA TN E T,

EEFIERIAY = 2 L — 2R L 30, WRICK - Tid IEREAS T RL—2 1 TL—%& 25T
BEBRHH T, BERENLEERIHAL»TRVWGEE, FABLO /- DICERBFER AL 73,

FEFEAY = 2 L — ZBIEITIE, async for XX async with X2 TR await RdHBZZ 2D
h%d,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHITHER Eh
53727 T,

ZHE. __anext__ () XYV v FEM o THUPEH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator T3, Z O awaitable A7 =27 NI, RD yield NE TOIEFIAY = 1L — 2B
BOREZFEITLE T,

yield 12 27202, ZDNMBETOETIRE (0 — I VBB FIRED try X) WHIZ—REIE X h
¥, __anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
Maxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2R LT 72X,

asynchronous iterable (JEFIAA 7 F 7)) async for XOHTHATE 247227 T3, HHD
__aiter__() XY v 25 asynchronous iterator iR RIFUIZ D A, PEP 492 TEAX
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NEx L7z

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=7 N T3, __anext__ & awaitable 7 7Y = 7 b BRI RITNIERD £¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMIA 7L — XD __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINF L7z,

B A value associated with an object which is usually referenced by name using dotted expressions.

For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using

a dotted expression, and would instead need to be retrieved with getattr().

awaitable (f#F%REE) await X THHT 2 PR 2 AT 27 VTF o coroutine 2. __await__() X
Vo R0HEF T2 FTT, PEP 492 2B L T E W,

BDFL ZARIR M EMEE (Benevolent Dictator For Life) D& T3, Python OfE#. Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b OHRAAABLIOEZAANTES T7AILAT
JIVb TE, N FV T 7 ANDENE N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X° gzip.GzipFile. DA Y A X VX
<.

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the
code using the object does not own the reference. It becomes a dangling pointer if the object is
destroyed. For example, a garbage collection can remove the last strong reference to the object

and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object /\vw 7 7 7O kIl (buffer Protocol) ZHHR—+ L TWT, C SiEOEKRT #iwL %
contiguous Ny 7 7 —ZHMEAIEER A 7' = 7 b, bytes, bytearray, array.array ®. £ < O—ff%
HI72 memoryview A 7Y = 7 P HAUTH T2 D £ 9, bytes-like A7 =2 M, 7—XEHE. N4 F
V7 7 AANDRIE, Y7y FRBEHLULRERE. N F VT =R 2ERT 2050 A 281EICHH
TEHIENTEET,

BOPOBIETEINA F VTR 2LEETILEDNDDE T, ZORMEOFFa XY PTIREL 75
»EH AR bytes-like # 7Y =2 b7 WERLTWE S, AHEARER ANy 77 —4 7Y = 27 M,
bytearray ¢ bytearray @ memoryview RENFENE T, F/o. MOEO»ORETIIANL R A
TV FHNDAAL F Y TF—& (7 HAHLEHD bytes-like A 7Y =7 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Pz FEENE T,

bytecode (N4 k22— F) Python ®Y —Z2a— Fi&, Python 7125 4 ® CPython A ¥ &% 7V X DR
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KITHENA ba—FAary M LrEhEd, N4 Fa—Fid .pyc 77408 F vy v ¥ 2SR,
L7 7 ANVH_EHIETENZ L ZR3IDEHEIRDET (Y—RI—=F2H6NL Pa—FAOH
Boay A VZE#ENET), 20 " HEEEE (intermediate language)” 13, &4 D N4 Fa— K
WHISS 2EMEEZ FEITS 2 REETS Y TEMET 2t wAE T, HELRERL LT, AN Fa—Fi&

72 % Python (Rffi~ > YHITENES 2 Z &%, Python VV —AMTHETH 2 Z L3R TY
FE A

)‘\/f }‘:]"—Fo)ﬂ %Ci dlS ‘:E./l"—/l/ &\.%bij‘o

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.
callback (=N 2) FROD ZREETHEITIN S 2DIC5 8 LTHEXh 3B

55 (FFR) A—F—FHEF T 27 FEERT22D07 Y FL— FTF, 75 REHIILE, 207
FTADA VARV ALEDWERETEAY v FOEREEAET,

class variable (27 7 2AZH) 7 7 A LITEREN, 77 ALNLT (DFD, Z77ADA VARV R TR
L) ZHEIND I ZHNE LTV ARERTT,

coercion (BUREH]) RIUED 2 512> HEORFTIfTbNE, HIEDA VA XY ZADF|OBADIEERD
ZHCd, PIRIR, int (3.15) XIFE/ MR B 3 1AL 5, LA L 3+4.5 TR, &51EUZ
RUMEIR D (—OI3BE, — O FE/NBURE) % 5 2802 [F URICA#R T 272 13 AU TypeError
BInBET o E T, BERID P o726, TRTOFHIL, 728 ZHBABATH > TH, BT 3+4.5
Tl < float(3)+4.5 W5 k52, Fur o= =2 UCBICEFE LRI UIVT E8 A

complex number (HHFEE) K<HOLNTVWEEBERZILRL 72D DT, TRTORIEL L EHofE LT
RINF T, BRIIELHN (-1 OFHR) CE BRI 0T, —REFETIE 1 e FEDrN. ¥
Tl j eFEPNET, Python IEZEEBITHAAATHIG L, BEORILETWM->TVWET, BIRIIRE
2 O TCEEE Y, HlZIE 3+1j TY, math Y 2 — L OEIRFRZFIH T %1213, cmath Z{#
WE T, BREBOBRIE» LD BELRBYOKETT, DEEZEURTAUR, IFHEWR HEL
TLE>TEWTL x5,

context manager (Y7 FA PR —Iv) __enter__() ¥ __exit__() XY v FEEHRT S I LT with

WHOERBELPEMTE24A 7927 T3, PEP 343 2L TL X0,

context variable (Y7 ¥ X MER) 2V T F X MKFL TRRZSEZFOLER, ZHUI. H2EBDED
BARDETAL Yy RTEEDEZAL Yy FOE—HLZA L —JIETVET, LhErLaryT*2 MEH
TR 1 DDETAL Y FIQWKD2Da Y7 F R MAH DR, v 7 F R RO LRI
FJEFPAR 2 7 DEBDBHFTF, contextvars 2SR L TL X,

contiguous (B, i) N v 7 7 BEEEIC C-8Ht £ 7213 Fortran ##t TH 25812, ZD Ny 7 7 135
BLTWDEAREET, XLy 7 71E C #ifipTH D Fortran @i TT, —RITOALHITIE,
ZOHEFLILFTAEY LTHET 2 X5 CHESN, RFHLaLLME VA THWEF TS %
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o ZXRILD C-HEHREAIITIE. XEY 7 FLRIECERZ K ZBICIIREBEORIFVRINED %
DX L. Fortran #5728 TIIBRH OIS A FH|RAINCEN Z £ 57,

AN—=F> (AV—F) al—FVEFHITN—F D XD —BIEERTT, $7L—F  iidkd shiz
A2 HAD, BlORDsNMEISHHET, aL—F VICIFZ L OABMA» S NS, 2. B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2L T Z& W,

coroutine function (2 —F YBIEK) coroutine A 7Y = 7 b IR TEETT, a/—F VBIBUT async def
NTHEIEXN, await, async for. LU async with F—V—RFZEOZ e HkRET, Zhbid
PEP 492 TEAXIIFE Lz,

CPython python.org THEAR XL TWA, Python Y0 2F I V7 SFEOEHERN 2 5EECF, "CPython” &
WO HEEIE, ZDFEE% Jython % IronPython ¥ W o 723 ¥ XIS 2 HEHHE 2 55 1CHH X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIR L TEHSNE T, 72
L — X DO— &2 FFNL. classmethod() ¥ staticmethod() TT,

TaAL—ROIRET Y Ry 7 A2 aH—TF, XD 2 OOEBERIFRIICFAL DT

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHEZD 7 7 ACDFEHELETH, HENFONERA, TaAL—XITOWTFHLL X BERER B
TR IR EZE DFFa XY FE2BRBLTLEIW,

descriptor (FRAZ VT X)) XYV v K __get__(), __set__QO, HBWE __delete__() ZERLTWVWEAT
P bTT, BB TABUNPT AV TR THZ =, BERRKICK - T, FEIh TV 3RIR
e I E T, BHE. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV 2
PO ERRBRLETD, b BT RZY TR THIUIZNZNDTRAZ YT ERXY v RHAFTHENET,
FTR2 ) T ROMERIE, Python 2R EE T2 ETHERDET, 2W0WIDE TARAZ Y TR ZD,
B XYV v B, a7 4, Z7ZAXY v Pl HIXY v P, ZL TR FRADZRE V- 7%
 DHEBEDRAE72H 5T T,

FRZVTEDAY v FIZBE L TOFMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
W,

dictionary (%) EE D X — ZEICXISAHY 2 HABES T3, __hash__() XY v F& __eq _() XYY
ERELMEEDOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEFHMNCLIKGL) iterable NORTH 2 WIE—HOERZIUH L T, ZOHR2» 5
REFHELRTaAV AT MREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LKL EF, comprehensions ZZ L TL 72X W,

dictionary view (ff#HE 2 —) dict.keys(). dict.values(). dict.items() 2RTA 7Y =2 b T, &F
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HOHHOENRY 2 — 2L ET, Thbb, BEILEEFINI a2 - ZThERML 3, &
EFEL 2 —BEHIANCERR Y A M 2121F list(dictview) ZHH L TL 72X W, dict-views &5
HLTLEEW,

docstring 77 R, B, EYV 2 - NORYIORTH 2 XFHNV TI71LTT, ZDAA — b DETRIIIE
MENE T, ar L & THAlEN, 20772, B £Y2—1D __doc__ BMELT
REFEEINET, AV bRrARI a2y TES GRE: BEE L TSRTE%) OT, 7Yz DR
Fa Xy b aERENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 —RA%Fo TV EPERETL2DICA TV =7 F ORI
ZRBEWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIENT
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A~
=7z —RERIDEHTZT, LRI TFTHFA ENa—RE RVE=—T 4 v 7 RRE L
LTEBEErM EIEET, Xv 7 XAL Y7 type() X isinstance() WX X 2 HE LT F I,
(272U, B o224y 0% HMRERI SR TMHMETAIDHTEET, ) 2ofb b, WA
hasattr() HIER FAFP a2 53 7%2FHAL £,

EAFP T[G8R]%2 2 2 X DFF L %G5S /IDA S (easier to ask for forgiveness than permission, ~—7 4 —®
EHD ) OBETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMRF—%
BUDNFETIDDEREL. ZOREIE> TOEGEHNZRHIEL 25, ZOBETTFELET
53—F 4 YTRARAMIE, try XB LV except XD SADZDPRHHTT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL XN SDTY,

expression (R) [AHDEEFHAEN L. —F ¥ F D DR (a piece of syntax) TI, Wz 5. ALid
V7 Iv, 4l BET 7R EEFPEBIFCHLRE, HE2RETROEREOHEAERTT, o
Z < DFFELEV, Python TEEFEOLTOMEERIA L VWI DI TIEHD FHA, wvhile DLS
Wy RELTREAZNY X DD F5, RADBKTIIRIXTY,

extension module (#EIREY 2 —1) C 2 C++ THEINLEY 2 —L T, Python ® C API ZFHL T
Python a7®a1—#—a—-FeRhehLET,

f-string 'f' % 'F' DEFEIWXTFAHN) 7T UL f-string” EFRER, ZHUE T 4 —< v MEATF
V770 ORMEEOLITT, PEP 498 BB L TL 230,

file object (77 ANF T =22 b)) THDY Y —AAD 7 7 4 VEEH API (read() % write() XYV v K
ZFODD) EREALTWE AT 2V M TT, 77403 TV =7 NI fERENFEITL - T,
EBEDFT 4 R EDT7 7 40P, ZOMDEAL TDRA ML —IRBETANA R (2R, M,
AVREYRNY T 7, VTv b RSAT, F)ANOT7 I LREHENTEET, 774047227 M
file-like objects R streams & HMIENF T,

T7ANF TS 27 MCBEBICE 3IEEIDET: L0 NAFUV—=T7A)L. Nv 7 7»Ehi= NA
FU=T7A4), ZLTTFALT77A4IL T, A VX—=T7 24 A& io EY 2 — L TERINLTWV
9, 77ANK T =0 b EAELIERENL X open () BAEEES Z 2T,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from

the operating system and encode Unicode to the operating system.
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finder

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file

system encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.
See also the locale encoding.
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA T 22 b T,

Python 3.3 UETIX 2D 7 7 £ VY XH3H D %3, sys.meta_path THHI NS meta path finder
¢. sys.path_hooks T XN 3 path entry finder T3,

Sz OV T PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division (YJD4&CTRRE) — &L WEEBICY)I D #5 T 2 BEAIRRE, YD CREBERE I // T, flz

R

.11 /7 41132112, 2R EINFMCEEV NI A ROEDRETIX 2.75 VB> TEE T, (-11)
// 4 -2.75 % INSVHIC AD S (RFE: ADOERAANDOADEITI) DT -3 12745 T LITHERL
TL7ZE W, PEP 238 2L TL X0,

(BEEY) MPOMHE LANCEZIR S —HDO XD Z T, BRI 0 U Ed E3|18 2T Z e HkE 3,
FEDRITRHI S B2 RS2 Z e ik E 5, R5IEL XYV v R, function ZBL T X,

function annotation (BI#(7 /7 —3 a ) BIBD 8T X — X IR DED annotation TF,

BT 77— avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
¥oemis eiffsh, 7 int BoRDEEFOLHIfshT0E T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /7 —3 a »OXEE function O CHRIHINATVWE T,

See wariable annotation and PEP 484, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile

the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

PIXRL—R (YA —R) generator iterator ZiRFEITT, BHEOBBIIMTNE T, yield X%
FORTRLD 9, yield i, for V=7 THEMTELD, next () B THEZ 1 >FDOMWD L
7D TE3, HOWMPZAERT 2 DIEHSINE T,

HEIEY 21— XBEBERLE T RCE->TE DxRL—FATL—F ZHEI3HEHHD %
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield D7 NAATFEATIREE (RMTABSARLED try X2 ED) L T, QWHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ 2, T LAEZIT L £ 5 (B OB ET
D7 TITHT LWIREED S BHAR S 2 D & MR TF),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T X\,

generic type A type that can be parameterized; typically a container class such as 1ist or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Z'm =LA & T Y Xay ) CPython £ ¥ X7V EZHBFHALTWE, —EIZ
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Hild 3 HHATY, ZhACX
D (dict REDEELRMARALMEEZL) A 7Y =7 bETADFEKR T 7 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNICKDET, A VX TVXRMEER Yy 7F 58T, YLF
Taty 2 LT WU TR PG EHMRIC, A X T XeHRICTLF ALy FULTE
5E212D %7,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL

is always released when doing I/O.

B T HERTAF ALy FIE Lied Y27V & (NS 7 — 22 Ml WHETE » 25 3)
BEISESNE LIS, —MN7RS Y 7T 0y FOBEDAT +—< ¥ AN EH o 7= DTHII L
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ATL, TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b3
THLEZLNTVET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) IELHEZHHIT 272012, WIET2Y —R 7 7 4 VDA
BEHFRLTRE Ay Y al@2 T2 4 bPa—FDFr v a7 7 AL TT,

hashable (/v > 20JRE) Ny a®gg kA 7Pz 7 b, ERABSEDS RV Ay > 2 iR i
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
P FTT, ARy S af[fEA 7Y 27 MEBTFE Uy & 2 lE2FOREND D £7,

Ny Y ARRERA TV 27 PAHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
ENETA Y ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RMAABALA TSI 27 NI IFEAEDBANY Y 2R[RETT, (VR MHED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&7
NigayTHiE, BREPINY Y aAETHIL ZDANY Y 2A[fETT, T—VF—ERDI T ADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHELET (HEERNT)
HEBHEFRIEIEEMMTH D, Ny > 2flF idO) L ELNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and

interpreter environment which ships with the standard distribution of Python.

immutable (£ I 2= 7)) EEDMEERio7A T2 b TT, A J2a—RTNRATV =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDA 7V MIMEEZEZONFERA, FlDOEZE
RBEEBBE, A7 =227 P2ERLRTAERD ERA A 32— TARIFT TV
E EED AN Y & 2 @R 72 2 IR CEHEREHZRLET, HEDOXF—BZ0HITT,

import path path based finder 7% import § %€ 2 — LV EMERT 25 (L7214 path entry) DV R b,
import 1, ZDV R MIEH sys.path 2HREFTH, ¥ 7y r —TYOHFRIB Ay =P D
__path__ BHE»SHRKET,

importing »2%EY 2—/)L® Python 2— FAFDEY 2 —/LD Python a— FTEZX % L5125 3 0HE
T3,

importer EY a2 —LEELTR—FTEEFT7I 27 b, finder & loader DEHBL LTS HEETI 27 b,

interactive  (0fE&[Y) Python ICTEMEEIIA 2 TV A D, XRREA 2TV E2DTay T MIANT
5 L HIHEICFEITINTHEREZ RS Z e T&E 9, python LB 5IELEZFITEITLTILE W,
(AYE2—RDA4 YR =2 —hb Python DHFENA > X7 ) XEEBTE 256 LHEEA, )
MEENA > 2TV RE, FILWT AT 7 2R L TARLD, BV 20w =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXW) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 2> 4 FFFHEOMBMMEL ET, (N4 Fa—F
AR TDHBTDIT. ZOXFEEKRTTD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
77 ANE, FTFETARERCLTOOFITIE 2 L Vo R LIC, BEHFETTES 2 2EK
LET, A Y27V ZEROEFETETE. a1 FBROFFELD bR Ty 7O A 7
WHDOD, TRTTADFITE—ITENT T, WEEN dSRL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV UV ZEFINLFIT, T 2= FTRTOD
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VT 4 INVBNEREEZ IR D, TRTOMMBR LY Y — R BRECHKT 2. Kl 7 = — X
ADET, ZO7x2—RF AN=VAL I8 2@ BEFIHL T, ZAIREIDZI—F—ERDT X
F o7 & —% weakref A— NNy IRMPUIHENZZEDBHDET, v v PR Y7 2 —AHITHE
fTaNba—Rik, ZODREFETZV Y =X T TIBRELRW (XL H2HE74 77V —FET 2 —
X warning BT T) 72D A REISNCER L £ 5,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ U T
DFEATHET LIz T,

iterable (KIEAJREA 7Y 27 b) BRE—HEIC 1 23 DORE 247V 227 VT3, KEAREA TV =2
F OB, (1ist, str, tuple LW o7) B TOY =7 Y RABR dict R T7AINA T Ik
WV 2RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RAEAIHEA 72 = 7 P& for —THARZOMZL DY =7 2 (RE: 22 TOY—7 YR LI,
S Y ZRTIEI K R DF LN S FEK) AR Y 72 2RI (zip(), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 204 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEAREY 7Y = 7 bR f SR
123, iter ) ZMATEDA TL =X AT 27 V2 HGTHIET 20 EEZH D £H A, for XTI Z
DFIEE BEIINATV, R R EROZEZER L TL—FZ2E L TWARHA 7L — X 2R L %
T ATL—2 =TV VxxL—F 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A T7L—XD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration A ZEH L E3, ZORKT, /A 7LV —&XA 7Tz
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFF, 1 71—
RiZ, ZDA TV =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
47U —RIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o F D LEFIMIERD
KI#1TS &57%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIHELRED for L—=TFATHS L. FBREHOA 7L —X2Z24HERLET, ZhzA
TL—=RTITES 35, HIEIOA TL—ya Y THEHBADRILA T L —&24F 7Y =7 b REIC
BRI 7D, ZOAYTFDEITB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIERERKLIE. ¥V — MRIEFHED 7D DOEZ R TR LA]
REA 7Y = 7 b (callable) T3, BIZRIX. locale.strxfrm() % ¥ —RBAFUCH 21X, v — L KFD
V—FOEEIDo 07— b X —%RLET,

Python ®Z < OV —MdF —BHEZZIIMD BEZOWM SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —ABEES HIEZNL 29D 3, HlZXIE str.lowver() XY v RERXF/PNXFEEXANL %
WY — b RIS F—BERE L TES 2K ET, HB WL, lambda r: (r[0], r[2]) D XS
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7% lambda 26 ¥ —BIBE21E2 Z e B TE%£F, F7. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF - a v A M5 7 X2l TV E T, F—BIK
DIED e NG DAIE Sorting HOW TO ZHEL TL &\,

keyword argument 25| 2SI LTI I W,

lambda (Z 4 %) %O 4 >4 YT, BEDNHRH S 2ICFHENs 120 X 2EFAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ ZZAXANLTIE, O LPKR
RK2AT SN, BIRINCHETRSEM (pre-condition) HIEZITWE T, FAFP 770 —F & 0@HYT, if
X037z S AMDN S ORI TS,

WA F ALy MEENEREE T, LBYL 77 —F1k 7 A%7 #fEr 7 RR” #@EOHSIREE 5| &
BZFTUVRIBHDET, BHlZIX. if key in mapping: return mappinglkey] & \5 a— Fid,
HIEDK. DAL v ROBERBRDHIIC mapping 75 key FEDERL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ £7,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and

bytes filenames.

list (Y AF) Python O#AABLD =TV TF, VAPEWSHATTETHA, V27 YR FTERZL,
D FFETE S B (array) RO S DT, HEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WE—HOERZIUHEL T, ZOME» 15
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] £TBHL. 0,5 255 TTOMME 16 MR (0x.) LETFH»E%5Y 2 b
FERLUET, if @ild4 7> 2 0 TF, if HiNRWEGE, range(256) D2 TOEREMUEINE T,

loader EYa—NL%B— K334 7Y =27 b, load_module() EWIHIHZHTDAY v REEREL TWARIIN
B FHA, B—X=1E—RIVC finder HIREINE T, #Hllld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKiET T,

mapping (R vy BV ) {EEDO X —HFRKEZ VK- F L TWVWT, Mapping 5 MutableMapping @ fHHREJE Y
TR TIEINZXY vy FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TE SN finder. meta path finder I path entry finder & B
RiEHH ET2. FIWT,

meta path finder 235255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder 2SR L T %
ISR
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metaclass (XX VT R) VFGRADY FTATT, 7 I7RAERIFZ. 7 I7AR%, 7 I7RADFHEL, BEKI 72DV
AMEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2BEZAVET, 1F
CAYDF TV 27 MEASHEEX (REXZZ520D) 77 40 b OFEEEZREML TWE T, Python
DR DIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiZ
EBEDZNSDTY, LirL, —HOBHETIE, XX 7 FRZBITIZVLH Y P RGEZREEL %
T, R RAREET 7 RADOu I ERS5/D, ALy K= WEEMLZD, A7V 27 bOEKE
BIFLZD, YN RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL 2 & W,

XYY R (XYY R) ZIRAKREOFTERSINEE, £D7F7ADA Y AR ADEERE LTHUHEH
72GE. AV Y FEA VARV AFA T 27 b2E— B L LTRIIMD £3 (Z0F—51BIL@ET
self LMINET), B & RRALETNERXO—T 3BRL T X W,

method resolution order (X Y v FRIRIAFF) HREBEHICHIK Y 7 AR ER MBI N HFTT, 2.3
LEED Python 4 > 2 =7V ZBER T2 703V X LDFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, TV 2—LIFEED
Python A 7Y =7 b2 EOHAIEMERD £ T, Y 22— importing DUIEIZ X - T Python 12
HARFENET,

INVT—2 BRI TLIEE N,

module spec EP 22— LEBR—FFT23DIMHbN 3 A ¥ FR— EEHEDERE ZLHAIZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order SR LT X\,

mutable (3 2—X7)) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIfTE X TL7 L WS HEEE. Z TNV EMALTNT, 4 7y 7 AWM EHRITH LEN
ZHEoTO7 7 8RB TEZERDOHEPS 7 ACHENTVWE T, ZORIP Y J IIMOHKRE S -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(LEDBID & 512) W D04 & X T NZIHAAARII L o TWE T, ZOMICd A& X T
X, BEDZ 7 AEKRT tuple ZMAL., IO 7 4 — L FEERLTERNTEZT, 2DX5k7
ZAFFEHTE VLD, collections.namedtuple() 77 7 M VB TIE LD TE %3, BRED
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TiEE. FEITEWLAHIN & X PR AABD B & X AT X Y v FZBHIT
RIS

namespace (H%ATZEM) 2RI NZHITT, BRTEMEEEFEHE LTEESNE T, BRI
T bD (XYY FD) ANFIIR oD TR, BRSO, RENZ D, 2L T
HARABDDDHBH D 5T, HETEMELETOHEEZC Lo TEY a2 F—1+F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELE L TOE0HRT 2 28I & o THETEBIE TN RS2 XL £ 9, HlRIE
random.seed() ¥ itertools.islice() ¥EL . TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
BRI NIz package TTo HRITZEM Ay =D EWENRRFELFELZ RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module SR L TLFEW,

nested scope (F A PEN/2Z2a—7) AMITERIN TV I EHE SR T IHEET T, 21X, H2BHD
AOBEDOFTERINTWEEHE, NUOBEIZIMIOBEEFHOERESIBTEET, 2R M Ehik
2aA—=FRZT 74NV P TREBOBRZI N TE, ZHORARZTELVOTERELTLEE WV, B—
ANVERIE. RAARIOR a—FTEREHRAFZLET, FAkRIC, 70— U EES & 7a—n
NAETER DOEZFAE XL E T, nonlocal THHOZERICEZIADE T,

new-style class (MTAZXANZ T R) STREETDIZ IRAATY =7 MEON TV AT O W]
TF, DHEID Python D N—=2 a YTl iREXANVT FRADAD __slots__ . TARAZ U T X,

__getattribute__ () . ZI7AXY v K, ZLTHINAY v FED Python OHFr LW, ZikiatkeE
FHTEE L

object (A7 Y= b) KB (BIESCMHE) LERINLREIEEN (XY v F) 222 TOT—%, b LI
LTD HRAEAINITFZ OFMOEES FADZ L,

package A Python module which can contain submodules or recursively, subpackages. Technically, a

package is a Python module with a __path__ attribute.
reqular package ¥ namespace package S L TL X W,

parameter ({5 1%) HAMTDOFEART B (2 AV Y F ) OERICBOTHEENZIT 2 Z518 245EL %
T R S S D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOMEIETT:

def func(foo, bar=None): ...

o NEBEHHA: MBIZL->TDAGZLNZIGIBEIHREL T, NEHEHDOTIET BEERDT KDV
APMDHTZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—V-FNZLkoTOAERALNL5REEELES, ¥—V—FEHDTIEZ
ERTELEME. BIZELTD kw_onlyl ° kw_only2 D X 512, BEERDIRGIEY A M
GO ERMBET I E 723D + DRTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o BAERME: (RORGIETEICRT SNAERDOMES IR A T) EEOEBOMES G 2
LNB I EEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MORSIBKTRICZY 5NEEDOF—v— FEIBUSMZ T) (EEOEED
F—U—FEBBE5EZOND I REELE T, 2D XS RE5FIEE. LOBID kwargs DX 51
IR DR **% BDIF B TERTEE T,

REIEEA T a Ve RHEDEIBOELLBIETE, A7 a o577 + L MEDIRETE
S

RE1% . FAQ @ FE5IH K5I DE NI T H? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBHL TS0,

path entry path based finder %3 import § 2 €Y 2 —)VZ2ET import path LD 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5 %
SNTz path entry WHBEY 2 —NE BT 2 HEEZH > TVWET,

NRALY M) =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HEI N7z path entry CHBEI 2 —NL%ER
DU B HFEZRF - TWBIEEIZ path entry finder 2B L E T,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHREBEL £5,

path-like object (path-like # 7Y =2 ) 77 AV AT LNRRA%ERLE T, path-like ¥ 7Y =27 Mk, <
A%RT str ATV 27 bR bytes 7P 22 b, %703 os.PathLike B M a L 2FEE LA T
Pl bDENDTT, os.PathLike B ha L ZHK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHSTZ LT str £721% bytes D7 7 A LT AT L RACEETE LT, os.fsdecode() &
os.fsencode() IZZNFN str HZWVII bytes ICRDDERAT 2DIHEZEF, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IZR L THERZIRMET 2. H2 W0
Python OHHERER Z DIBERLIRIFICOW TN T 23ETLEHTT, PEP &, HEBIZOWTOERR
Ffirfak L 1R R 3 2 e Dl (FEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICOH 5, 23 2 =7 4 IZ X2 MEREDOEME Python 1272 125 8T
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DXENDTD DI LM O 25 e ZHEK L TWE S, PEP 0FZHICEII2=7 41 NDEE
ERz1Ts 2. RNBERZENLT LI LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJB8T 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEHEAELHZ) 1 D2DF 4 L7 bV IZKEHI N2 D,

{IB518 (positional argument) 5% S L TLE X0,

provisional APl (EE API) S 4 75V 0% BIREREED HEHEIICFRA SN DTS, 2D XD
BAYE—=T 2= ANORERLEIZ, WETHD SN TOVHHIIHIFS A TOERAD, I 7
HICL o TRHEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) M Thh
ZET, COXIBEFILRLAIITONLEDDOTIEDD FHA — T4t API ZHAALENIXRE
EENTWIERBRRMEIPBE L 2ICOATHONE T,

BE APT 12OV TH, BABHMOLRWERZ THREFR LARINTHETS, MERHPIL .
e T RITERB IR ZR T RNETT,

o7tk b, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L el
RREB X TELLZHIT SN FE T, FHillk PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,

Python 3000 Python 3.x VU =254 D=y 7 3*—ALTT, (Python 3 PREWIERDFE - 72EHIZ/ES
NSETT, ) "Py3k” XN ZZdHDHET,

Pythonic D FFET—NLE 2 7 TELNIza— FTIEA <. Python OFHC—INR A 74 4 2120E-
72EBEZHRa— R, B2, Python O—&NEA 74 4 L TlE for XEMH->TAT I TNLDFTRT
DBEFBIWIZE->TL—TLET, DZL DFFEIEX Z DM AIZZ VDT, Python IZENLTWARWA
BRODICHED A Y v =25 0d LOLERA:

for i in range(len(food)):
print(food[il)

ZAUTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — 1D 7B — LR A=T N6, ZOEY 2 — L TERINL T TR, B
XYy FAD, 7 SRR Z2RT Py FEELTT, PEP 3155 TEBEINTWVET, My LD
B o ATIE, BHigEA 727 bOKRTIEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

(KDR=I1Z%i<)
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o
>>> C.D.__qualname__
'C.D!

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAAOBHTHONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky FAKREE, HlZ1F email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIRAV Y M) 2473 =227 NI T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EEAD, CPython
FEQDEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bVOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package &M%, __init__.py 77 A VEELT 4 L 27 U 2 LTD packages

namespace package B L TLIZE W,

__slots._ Z7FRANTOEFT, A YAXVABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
Hfr3 22T, XEVRHWLES, ZhEXfEbN27 7=y 7T, ELLIESEAPL b
Uy F—72DT, s —A, FIZIEAEVIEREL 227 TV 5 —2a >y T VARV ADKE
WKFEST 5, LVol b BFRRE, FDRVOBRZTT,

sequence (¥ —7 Y R) BEA VT I AT K BMBNRERT 7R % __getitem__() FlkA Y v Nl
CTHR—IL, BEEEIRT __len__ () XV v REEFRL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
FIH, MROBRCEE TR MEED immutable ¥ —%2H 5728, > —Fr Y ATEHELITYEY
7' (mapping) £ ARENTVEDTHEELTLEE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

) ——

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTEHEIZ—2>DFIBDAENC L HBEIREANE T,

slice (RF7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
B slice A7V =7 b EWETHHAL TV E T,
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special method (FiFkX Y v V) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 RGBT X
NBEXYy ¥, ZOEEDXY v Fidk, XYy FHORIIERRIZT VX =237 2 DHRDONTVE
o FFREA YV v RIZDOWTIX specialnames TSN TWE T,

statement () SXIZAA —F (2—FD” 70y 27) CRAIRAEETT, X X »F—7— KoK
NEZBDODELLMTT, BEICIZ if. while. for 23D D £,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by
the code holding the reference. The strong reference is taken by calling Py INCREF() when the
reference is created and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FALT774L) str ATV 27 b EHAFZTES file object TT, LIFLIE. 7F A7 7
AVEFERIIAAL MEFRO T — XA MY =27 272 AL, THFAMIY =T« 27 2HIMICAT
WETS, 7¥FA M7 74 VDX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR E T ¥
ARME=F ("' or 'w') THWREZT7 7 4L TT,

bytes-like 7T T b BRABETEBZ 77 ANVF T 27 MZOWTIE, NAMFUT 71l 35
JRL T,

triple-quoted string (=& 2 # — FXFH) 3 0D#EH L /27 +— biEE (V) 2T RA b T 4 — () THE
NI LFH, BEED (—E) 74— P XFINCHARTREATE 2 XFINEVIEH D TEAD., O
OHHTHHATT, 1002008 L77 +— BRI AT —THLICHEL P TEETL, AT
M (\) 2HELRL TOEBITICE LD 22D TEZDT, FFaXri—ya ryIFEEL
RRCREICERI T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHLWE AT 7 b
WBEIZF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%ZD, type(obj) THIFL /-
hHkED,

type alias (B A V7 R) BORIAT, BE2#ATFITRALTERL £3,

MY 7R3 B b Z2HEMET 20ICEHTY, HlZI:
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHERDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEREDFID D % typing ¥ PEP 484 2B L T 230,

type hint (B> b)) Z8 77 2EMHE. ORI X —-X0RDEOMRFENZTZIEET 5 annotation
T,

Al ¥ MIMETIEZ  Python TEHHITIEZH h TRADN. BRI Y —LIc o TEHTH D,
IDE ®a— Ffiise2 V7 7 27 &) U 7OFFTICkD 5,

Ja—NVEKR 77RAEME BET. a—F LV ZEBHTRVWIDDE ¥ M typing.
get_type_hints() THUSTZ %7,

HEREDFIHD D % typing ¥ PEP 484 2SR L TL 2 X\,

universal newlines 7¥ X MA MY —LDRED—DT, LITOINRTEITREZML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh DIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() B L T2 X\,

variable annotation (Z¥(7 /7 — a2 >) ZHbH20IE7 7 REED annotation o

ZWDHHNE 7 7 ARMEICHERZH 728 23, AARDRERTT:

class C:

field: 'annotation'

77— a id@EETEEYE 0D ET: FlZIX. ZOZEEL int DEXZIS Z &
PRI TVE T

count: int = 0

BT 77— a ¥ ORI DWW T annassign ST L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RAEERER) HAANICYI D BES M FEITRE TS, 242X D Python 2—% & 7 7Y
r—aYFRICLY AT L ETEHNTWA MO Python 7 7V 7r— a Y OXEENCTHT 5 Z 272 L
Python /$v 5 —Y DA YA F—A L EHEITS 2 L HTEZT,

venv 2SR L TL Z& W,
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virtual machine (A~ Y) ZR/IZY 7 PV 27X DERS N2 ¥ a— &, Python DR~ >~
F. AL ba—=Fary LI L N1 RO—F 2FEITLET,

Zen of Python (Python ®1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFHFEAIL H¥E%
YAMILEDBDTY, fiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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8%

CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
TIXVWOTHEI T GRIEF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEZ BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%
CzEXELL

e the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DU 2.1.1 2001-Bif£ | PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.13

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.13 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.13 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.10.13, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

RDOR=I 1% L)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=STRER)

380 1% C & B 1€




The Python/C API, JJ—2X 3.10.13

(FiDR— 25 D %)

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~"AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http://www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy
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or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 FDHDICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
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notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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2t03, 355

>>> 355

__all__ (package variable), 85
__dict__ (module attribute), 200
doc__ (module attribute), 200
(module attribute), 200, 201
361

__file__
__future
__import__

#HAHIAHBEL, 86
__loader__ (module attribute), 200
__main__

EUa-)L, 14, 231, 246
_name__ (module attribute), 200

-

__package__ (module attribute), 200
__PYVENV_LAUNCHER__, 264, 270
__slots__, 370

_frozen (C struct), 89

_inittab (C struct), 90
_Py_c_diff (C function), 151
_Py_c_neg (C function), 151
_Py_c_pow (C function), 151
_Py_c_prod (C function), 151
_Py_c_quot (C function), 151
_Py_c_sum (C function), 150
_Py_InitializeMain (C function), 279
_Py_NoneStruct (C var), 296
_PyBytes_Resize (C function), 154
_PyCFunctionFast (C type), 299

_PyCFunctionFastWithKeywords (C type), 299

_PyFrameEvalFunction (C type), 244

_PyInterpreterState_GetEvalFrameFunc (C function),

244

_PyInterpreterState_SetEvalFrameFunc (C function),

244
_PyObject_New (C function), 295
_PyObject_NewVar (C function), 295
_PyTuple_Resize (C function), 183
_thread
ETVa—I, 240
b 7
bytearray, 155
bytes, 152
Capsule, 215
complex number, 150
dictionary, 188
file, 198
floating point, 149
frozenset, 191
function, 193
instancemethod, 195
integer, 144
list, 186
long integer, 144
mapping, 188
memoryview, 213
method, 196

module, 200
None, 144
numeric, 144
sequence, 152
set, 191
tuple, 182
type, 7, 139
U352X, 358
J)L—F>, 359
Jrxl—%, 362

XY w Ik, 366

€2 a-lL
__main__, 14, 231, 246
_thread, 240

builtins, 14, 231, 246
signal, 69, 70
sys, 14, 231, 246
IB5I# (positional argument), 369
RIEEH
__PYVENV_LAUNCHER,
PATH, 14
PYTHON#, 229
PYTHONCOERCECLOCALE, 276
PYTHONDEBUG, 228, 270

264, 270

——

PYTHONDONTWRITEBYTECODE, 229, 273

PYTHONDUMPREFS, 265, 312
PYTHONEXECUTABLE, 270
PYTHONFAULTHANDLER, 266
PYTHONHASHSEED, 229, 267
PYTHONHOME, 14, 229, 236, 267
PYTHONINSPECT, 229, 267
PYTHONIOENCODING, 232, 272

PYTHONLEGACYWINDOWSFSENCODING, 229, 260
PYTHONLEGACYWINDOWSSTDIO, 230, 268

PYTHONMALLOC, 282, 287, 289, 291
PYTHONMALLOCSTATS, 268, 282
PYTHONNOUSERSITE, 230, 273
PYTHONOPTIMIZE, 230, 269
PYTHONPATH, 14, 229, 268
PYTHONPLATLIBDIR, 268
PYTHONPROFILEIMPORTTIME, 267
PYTHONPYCACHEPREFIX, 270
PYTHONTRACEMALLOC, 272
PYTHONUNBUFFERED, 230, 264
PYTHONUTFS, 260, 276
PYTHONVERBOSE, 230, 273
PYTHONWARNINGS, 273
HHHIA T R
__import
abs, 121
ascii, 111
bytes, 112
classmethod, 301
compile, 87
divmod, 121
float, 123
hash, 113, 317
int, 123
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len, 113, 124, 127, 186, 190, 192

pow, 121, 123
repr, 111, 317
staticmethod, 301
tuple, 126, 187
type, 113

B9%L, 361

A

abort (), 85
abs

HAAHEE, 121
abstract base class, 355
allocfunc (C type), 344
annotation, 355
argv (in module sys), 235
ascii

HAAHEE, 111

asynchronous context manager, 356

asynchronous generator, 356

asynchronous generator iterator, 356

asynchronous iterable, 356
asynchronous iterator, 357
awaitable, 357

B

BDFL, 357
binary file, 357
binaryfunc (C type), 345
borrowed reference, 357
buffer interface

(see buffer protocol), 129
buffer object

(see buffer protocol), 129
buffer protocol, 129
builtins

EPa-—I, 14, 231, 246
bytearray

72Uk, 155
bytecode, 357
bytes

FICT Uk, 152

HAAHEEE, 112
bytes-like object, 357

C

callable, 358
callback, 358
calloc(), 281
Capsule

FTTxUk, 215
C-contiguous, 133, 358
class variable, 358
classmethod

#AA AL, 301
cleanup functions, 85
close() (in module os), 247
CO_FUTURE_DIVISION (C war), 56
code object, 197
coercion, 358
compile

HAHIAFHEEE, 87
complex number, 358

ATz Uk, 150
context manager, 358
context variable, 358
contiguous, 133, 358
copyright (in module sys), 235
coroutine function, 359
CPython, 359

D

decorator, 359
descrgetfunc (C type), 345
descriptor, 359
descrsetfunc (C type), 345
destructor (C type), 344
dictionary, 359

FITTxIh, 188
dictionary comprehension, 359
dictionary view, 359
divmod

HAHIAHBEE, 121
docstring, 360
duck-typing, 360

E

EAFP, 360

EOFError (built-in exception), 199
exc_info() (in module sys), 12
executable (in module sys), 234
exit(), 85

expression, 360

extension module, 360

F

f-string, 360
file

FISU K, 198
file object, 360
file-like object, 360

filesystem encoding and error handler, 360

finder, 361
float

HAHAHEE, 123
floating point

FITxT Uk, 149
floor division, 361
Fortran contiguous, 133, 358
free(), 281
freefunc (C type), 344
freeze utility, 89
frozenset

FI72xU bk, 191
function

FITTU R, 193

function annotation, 361

G

garbage collection, 362
generator, 362

generator expression, 362
generator iterator, 362
generic function, 362
generic type, 362
getattrfunc (C type), 344
getattrofunc (C type), 344
getbufferproc (C type), 345
getiterfunc (C type), 345
GIL, 362

global interpreter lock, 237, 362

H

hash

fHHIAHREE, 113, 317
hash-based pyc, 363
hashable, 363
hashfunc (C type), 345

IDLE, 363
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immutable, 363
import path, 363
importer, 363
importing, 363
incr_item(), 12, 13
initproc (C type), 344
inquiry (C type), 351
instancemethod

FTVTUh, 19
int

HAHAHEE, 123
integer

FTSTO R, 144
interactive, 363
interpreted, 363
interpreter lock, 237
interpreter shutdown, 363
iterable, 364
iterator, 364
iternextfunc (C type), 345

K

key function, 364
KeyboardInterrupt (built-in exception), 69, 70
keyword argument, 365

L

lambda, 365
LBYL, 365
len

HAAHRBEL, 113, 124, 127, 186, 190, 192
lenfunc (C type), 345
list, 365

ATV, 186
list comprehension, 365
loader, 365
locale encoding, 365
lock, interpreter, 237
long integer

FTSTO bk, 144
LONG_MAX, 146

M
magic

method, 365
magic method, 365
main(), 232, 235
malloc(), 281
mapping, 365

FTTxU K, 188
memoryview

7oV K, 213
meta path finder, 365
metaclass, 366
METH_CLASS (#AAHZEE), 301
METH_COEXIST (#8&AHZEH), 301
METH_FASTCALL (¥#&AHZEH), 300
METH_NOARGS (#8&HAHZEH), 301
METH_O (#&HAHZEH), 301
METH_STATIC (#8&HAHEH), 301
METH_VARARGS (fHA&AHZEH), 300
method

magic, 365

special, 371

FITxIh, 196
method resolution order, 366
MethodType (in module types), 194, 196
module, 366

search path, 14, 231, 234

F7TxUk, 200
module spec, 366

modules (in module sys), 85, 231
ModuleType (in module types), 200
MRO, 366

mutable, 366

N

named tuple, 366
namespace, 367
namespace package, 367
nested scope, 367
new-style class, 367
newfunc (C type), 344
None

AT, 144
numeric

AT U, 144

O

object, 367

code, 197
objobjargproc (C type), 345
objobjproc (C type), 345

OverflowError (built-in exception), 146, 147

P

package, 367
package variable

__all__, 85
parameter, 367
PATH, 14

path

module search, 14, 231, 234
path (in module sys), 14, 231, 234
path based finder, 368
path entry, 368
path entry finder, 368
path entry hook, 368
path-like object, 368
PEP, 368
platform (in module sys), 235
portion, 369
pow

HAHAHEE, 121, 123
provisional API, 369
provisional package, 369
Py_ABS (C macro), 5
Py_AddPendingCall (C function), 248
Py_AddPendingCall(), 248
Py_AtExit (C function), 85
Py_BEGIN_ALLOW_THREADS, 237
Py_BEGIN_ALLOW_THREADS (C macro), 242
Py_BLOCK_THREADS (C macro), 242
Py_buffer (C type), 130
Py_buffer.buf (C member), 130
Py_buffer.format (C member), 131
Py_buffer.internal (C member), 132
Py_buffer.itemsize (C member), 131
Py_buffer.len (C member), 131
Py_buffer.ndim (C' member), 131
Py_buffer.obj (C member), 131
Py_buffer.readonly (C member), 131
Py_buffer.shape (C member), 131
Py_buffer.strides (C member), 132
Py_buffer.suboffsets (C member), 132
Py_BuildValue (C function), 100
Py_BytesMain (C function), 51
Py_BytesWarningFlag (C var), 228
Py_CHARMASK (C macro), 5
Py_CLEAR (C function), 58
Py_CompileString (C function), 54
Py_CompileString(), 55, 56
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Py_CompileStringExFlags (C function), 54
Py_CompileStringFlags (C function), 54
Py_CompileStringObject (C function), 54
Py_complex (C type), 150

Py_DebugFlag (C var), 228
Py_DecodeLocale (C function), 81
Py_DECREF (C' function), 58

Py_DecRef (C function), 59
Py_DECREF(), 7

Py_DEPRECATED (C macro), 6
Py_DontWriteBytecodeFlag (C var), 228
Py_Ellipsis (C var), 213
Py_EncodeLocale (C function), 81
Py_END_ALLOW_THREADS, 237
Py_END_ALLOW_THREADS (C macro), 242
Py_EndInterpreter (C function), 247
Py_EnterRecursiveCall (C function), 73
Py_eval_input (C wvar), 55

Py_Exit (C function), 85

Py_False (C var), 149

Py_FatalError (C function), 85
Py_FatalError(), 235
Py_FdIsInteractive (C function), 79
Py_file_input (C var), 55

Py_Finalize (C function), 232
Py_FinalizeEx (C function), 231
Py_FinalizeEx(), 85, 231, 247
Py_FrozenFlag (C var), 229
Py_GenericAlias (C function), 224
Py_GenericAliasType (C var), 225
Py_GetArgcArgv (C function), 278
Py_GetBuildInfo (C function), 235
Py_GetCompiler (C function), 235
Py_GetCopyright (C function), 235
Py_GETENV (C macro), 6
Py_GetExecPrefix (C function), 233
Py_GetExecPrefix (), 14

Py_GetPath (C function), 234
Py_GetPath(), 14, 232, 234
Py_GetPlatform (C function), 235
Py_GetPrefix (C function), 233
Py_GetPrefix (), 14
Py_GetProgramFullPath (C function), 234
Py_GetProgramFullPath(), 14
Py_GetProgramName (C function), 233
Py_GetPythonHome (C function), 236
Py_GetVersion (C function), 234
Py_HashRandomizationFlag (C var), 229
Py_IgnoreEnvironmentFlag (C var), 229
Py_INCREF (C function), 57

Py_IncRef (C function), 58
Py_INCREF(), 7

Py_Initialize (C function), 231
Py_Initialize(), 14, 232, 247
Py_InitializeEx (C function), 231
Py_InitializeFromConfig (C function), 274
Py_InspectFlag (C var), 229
Py_InteractiveFlag (C var), 229

Py_Is (C function), 297

Py_IS_TYPE (C function), 297
Py_IsFalse (C function), 297
Py_IsInitialized (C function), 231
Py_IsInitialized(), 14

Py_IsNone (C function), 297
Py_IsolatedFlag (C var), 229
Py_IsTrue (C function), 297
Py_LeaveRecursiveCall (C function), 74
Py_LegacyWindowsFSEncodingFlag (C var), 229
Py_LegacyWindowsStdioFlag (C var), 229
Py_LIMITED_API (C macro), 17

Py_Main (C function), 51
PY_MAJOR_VERSION (C macro), 353
Py_MAX (C macro), 5

Py_MEMBER_SIZE (C macro), 5
PY_MICRO_VERSION (C macro), 353

Py_MIN (C macro), 5

PY_MINOR_VERSION (C macro), 353
Py_mod_create (C macro), 204
Py_mod_create.create_module (C function), 205
Py_mod_exec (C macro), 205
Py_mod_exec.exec_module (C function), 205
Py_NewInterpreter (C function), 246

Py_NewRef (C function), 57

Py_None (C wvar), 144

Py_NoSiteFlag (C wvar), 230

Py_NotImplemented (C var), 109
Py_NoUserSiteDirectory (C var), 230
Py_OptimizeFlag (C var), 230
Py_PreInitialize (C function), 260
Py_PrelnitializeFromArgs (C function), 261
Py_PreInitializeFromBytesArgs (C function), 260
Py_PRINT_RAW, 199

Py_QuietFlag (C var), 230

Py_REFCNT (C function), 298

PY_RELEASE_LEVEL (C macro), 353
PY_RELEASE_SERIAL (C macro), 353
Py_ReprEnter (C function), 74

Py_ReprLeave (C function), 74

Py_RETURN_FALSE (C macro), 149
Py_RETURN_NONE (C macro), 144
Py_RETURN_NOTIMPLEMENTED (C macro), 109
Py_RETURN_TRUE (C macro), 149

Py_RunMain (C function), 278

Py_SET_REFCNT (C function), 298

Py_SET_SIZE (C function), 298

Py_SET_TYPE (C function), 297

Py_SetPath (C function), 234

Py_SetPath(), 234

Py_SetProgramName (C' function), 232
Py_SetProgramName (), 14, 231, 233, 234
Py_SetPythonHome (C' function), 236
Py_SetStandardStreamEncoding (C function), 232
Py_single_input (C var), 55

Py_SIZE (C function), 298

Py_ssize_t (C type), 11

PY_SSIZE_T_MAX, 147

Py_STRINGIFY (C macro), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS ($8&AHZEHK), 322
Py_TPFLAGS_BASETYPE ({#&AHZEH), 320
Py_TPFLAGS_BYTES_SUBCLASS ($8#&AHZEH), 322
Py_TPFLAGS_DEFAULT ($#8&AHZEH), 321
Py_TPFLAGS_DICT_SUBCLASS ($H#&AHZEH), 322
Py_TPFLAGS_DISALLOW_INSTANTIATION ({&AHZH), 323
Py_TPFLAGS_HAVE_FINALIZE ($EAAAHZEH), 322
Py_TPFLAGS_HAVE_GC ($#8&AHZEH), 321
Py_TPFLAGS_HAVE_VECTORCALL (¥AHAHZEE), 322
Py_TPFLAGS_HEAPTYPE (##&5AAZEH), 320
Py_TPFLAGS_IMMUTABLETYPE ({i&AHZEH), 322
Py_TPFLAGS_LIST_SUBCLASS ($H#&AAZEH), 322
Py_TPFLAGS_LONG_SUBCLASS ({#H#&A#HZEH), 322
Py_TPFLAGS_MAPPING ($HF&AAHZEH), 323
Py_TPFLAGS_METHOD_DESCRIPTOR ($8F&AHZEH), 321
Py_TPFLAGS_READY (¥&AAZEH), 321
Py_TPFLAGS_READYING ($7»AAHZEH), 321
Py_TPFLAGS_SEQUENCE (¥&AAZEE), 323
Py_TPFLAGS_TUPLE_SUBCLASS ($##&AHZEH), 322
Py_TPFLAGS_TYPE_SUBCLASS (#H#&AHZEH), 322
Py_TPFLAGS_UNICODE_SUBCLASS (M#AAHZEH), 322
Py_tracefunc (C type), 249

Py_True (C var), 149

Py_tss_NEEDS_INIT (C macro), 251

Py_tss_t (C type), 251

Py_TYPE (C function), 297

Py_ucs1 (C type), 156

Py_UCS2 (C type), 156

Py_UCS4 (C type), 156
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Py_UNBLOCK_THREADS (C macro), 242 PyBuffer_GetPointer (C function), 137
Py_UnbufferedStdioFlag (C wvar), 230 PyBuffer_IsContiguous (C function), 137
Py_UNICODE (C type), 157 PyBuffer_Release (C function), 136
Py_UNICODE_IS_HIGH_SURROGATE (C macro), 161 PyBuffer_SizeFromFormat (C function), 137
Py_UNICODE_IS_LOW_SURROGATE (C macro), 161 PyBuffer_ToContiguous (C function), 137
Py_UNICODE_IS_SURROGATE (C macro), 161 PyBufferProcs, 129

Py_UNICODE_ISALNUM (C function), 160 PyBufferProcs (C type), 341
Py_UNICODE_ISALPHA (C function), 160 PyBufferProcs.bf_getbuffer (C member), 341
Py_UNICODE_ISDECIMAL (C function), 160 PyBufferProcs.bf_releasebuffer (C member), 342
Py_UNICODE_ISDIGIT (C function), 160 PyByteArray_AS_STRING (C function), 156
Py_UNICODE_ISLINEBREAK (C function), 160 PyByteArray_AsString (C function), 155
Py_UNICODE_ISLOWER (C function), 160 PyByteArray_Check (C function), 155
Py_UNICODE_ISNUMERIC (C function), 160 PyByteArray_CheckExact (C function), 155
Py_UNICODE_ISPRINTABLE (C function), 160 PyByteArray_Concat (C function), 155
Py_UNICODE_ISSPACE (C function), 160 PyByteArray_FromObject (C function), 155
Py_UNICODE_ISTITLE (C function), 160 PyByteArray_FromStringAndSize (C function), 155
Py_UNICODE_ISUPPER (C function), 160 PyByteArray_GET_SIZE (C function), 156
Py_UNICODE_JOIN_SURROGATES (C macro), 161 PyByteArray_Resize (C function), 155
Py_UNICODE_TODECIMAL (C function), 161 PyByteArray_Size (C function), 155
Py_UNICODE_TODIGIT (C function), 161 PyByteArray_Type (C var), 155
Py_UNICODE_TOLOWER (C function), 160 PyByteArrayObject (C type), 155
Py_UNICODE_TONUMERIC (C function), 161 PyBytes_AS_STRING (C function), 154
Py_UNICODE_TOTITLE (C function), 161 PyBytes_AsString (C function), 153
Py_UNICODE_TOUPPER (C function), 160 PyBytes_AsStringAndSize (C function), 154
Py_UNREACHABLE (C macro), 5 PyBytes_Check (C function), 152

Py_UNUSED (C macro), 6 PyBytes_CheckExact (C function), 152
Py_VaBuildValue (C function), 102 PyBytes_Concat (C function), 154
PY_VECTORCALL_ARGUMENTS_OFFSET (C macro), 115 PyBytes_ConcatAndDel (C function), 154
Py_VerboseFlag (C var), 230 PyBytes_FromFormat (C function), 153
PY_VERSION_HEX (C macro), 353 PyBytes_FromFormatV (C function), 153
Py_VISIT (C function), 351 PyBytes_FromObject (C function), 153
Py_XDECREF (C function), 58 PyBytes_FromString (C function), 152
Py_XDECREF(), 13 PyBytes_FromStringAndSize (C function), 152
Py_XINCREF (C function), 57 PyBytes_GET_SIZE (C function), 153
Py_XNewRef (C function), 58 PyBytes_Size (C function), 153
PyAIter_Check (C function), 128 PyBytes_Type (C var), 152

PyAnySet_Check (C function), 192 PyBytesObject (C type), 152
PyAnySet_CheckExact (C function), 192 PyCallable_Check (C function), 120
PyArg_Parse (C function), 99 PyCallIter_Check (C function), 210
PyArg_ParseTuple (C function), 98 PyCallIter_New (C function), 210
PyArg_ParseTupleAndKeywords (C function), 98 PyCallIter_Type (C wvar), 210
PyArg_UnpackTuple (C function), 99 PyCapsule (C type), 215
PyArg_ValidateKeywordArguments (C function), 98 PyCapsule_CheckExact (C function), 215
PyArg_VaParse (C function), 98 PyCapsule_Destructor (C type), 215
PyArg_VaParseTupleAndKeywords (C function), 98 PyCapsule_GetContext (C function), 216
PyASCIIObject (C type), 157 PyCapsule_GetDestructor (C function), 216
PyAsyncMethods (C type), 343 PyCapsule_GetName (C' function), 216
PyAsyncMethods.am_aiter (C member), 343 PyCapsule_GetPointer (C function), 215
PyAsyncMethods.am_anext (C member), 343 PyCapsule_Import (C function), 216
PyAsyncMethods.am_await (C member), 343 PyCapsule_IsValid (C function), 216
PyAsyncMethods.am_send (C member), 343 PyCapsule_New (C function), 215
PyBool_Check (C function), 149 PyCapsule_SetContext (C function), 217
PyBool_FromLong (C' function), 149 PyCapsule_SetDestructor (C function), 217
PyBUF_ANY_CONTIGUOUS (C macro), 134 PyCapsule_SetName (C function), 217
PyBUF_C_CONTIGUOUS (C macro), 134 PyCapsule_SetPointer (C function), 217
PyBUF_CONTIG (C macro), 134 PyCell_Check (C function), 197
PyBUF_CONTIG_RO (C macro), 134 PyCell_GET (C function), 197
PyBUF_F_CONTIGUOUS (C macro), 134 PyCell_Get (C function), 197

PyBUF_FORMAT (C macro), 133 PyCell_New (C function), 197

PyBUF_FULL (C macro), 134 PyCell_SET (C function), 197
PyBUF_FULL_RO (C macro), 134 PyCell_Set (C function), 197
PyBUF_INDIRECT (C macro), 133 PyCell_Type (C var), 196

PyBUF_ND (C macro), 133 PyCellObject (C type), 196

PyBUF_RECORDS (C macro), 134 PyCFunction (C type), 298
PyBUF_RECORDS_RO (C macro), 134 PyCFunctionWithKeywords (C type), 299
PyBUF_SIMPLE (C macro), 133 PyCMethod (C type), 299

PyBUF_STRIDED (C macro), 134 PyCode_Addr2Line (C function), 198
PyBUF_STRIDED_RO (C macro), 134 PyCode_Check (C function), 197
PyBUF_STRIDES (C macro), 133 PyCode_GetNumFree (C function), 197
PyBUF_WRITABLE (C macro), 133 PyCode_New (C function), 197
PyBuffer_FillContiguousStrides (C function), 137 PyCode_NewEmpty (C function), 198
PyBuffer_FillInfo (C function), 137 PyCode_NewWithPosOnlyArgs (C function), 198
PyBuffer_FromContiguous (C function), 137 PyCode_Type (C var), 197
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PyCodec_BackslashReplaceErrors (C function), 107
PyCodec_Decode (C function), 105
PyCodec_Decoder (C function), 106
PyCodec_Encode (C function), 105
PyCodec_Encoder (C function), 106
PyCodec_IgnoreErrors (C function), 107
PyCodec_IncrementalDecoder (C function), 106
PyCodec_IncrementalEncoder (C function), 106
PyCodec_KnownEncoding (C' function), 105
PyCodec_LookupError (C function), 106
PyCodec_NameReplaceErrors (C function), 107
PyCodec_Register (C function), 105
PyCodec_RegisterError (C function), 106
PyCodec_ReplaceErrors (C function), 107
PyCodec_StreamReader (C function), 106
PyCodec_StreamWriter (C function), 106
PyCodec_StrictErrors (C function), 107
PyCodec_Unregister (C function), 105
PyCodec_XMLCharRefReplaceErrors (C function), 107
PyCodeObject (C type), 197
PyCompactUnicodeObject (C type), 157
PyCompilerFlags (C struct), 56
PyCompilerFlags.cf_feature_version (C member), 56
PyCompilerFlags.cf_flags (C member), 56
PyComplex_AsCComplex (C function), 152
PyComplex_Check (C function), 151
PyComplex_CheckExact (C function), 151
PyComplex_FromCComplex (C' function), 151
PyComplex_FromDoubles (C function), 151
PyComplex_ImagAsDouble (C' function), 151
PyComplex_RealAsDouble (C function), 151
PyComplex_Type (C wvar), 151
PyComplexObject (C type), 151
PyConfig (C type), 262
PyConfig.argv (C member), 263
PyConfig.base_exec_prefix (C member), 263
PyConfig.base_executable (C member), 263
PyConfig.base_prefix (C member), 264
PyConfig.buffered_stdio (C member), 264
PyConfig.bytes_warning (C member), 264
PyConfig.check_hash_pycs_mode (C member), 264
PyConfig.configure_c_stdio (C member), 265
PyConfig.dev_mode (C member), 265
PyConfig.dump_refs (C member), 265
PyConfig.exec_prefix (C member), 265
PyConfig.executable (C member), 265
PyConfig.faulthandler (C member), 265
PyConfig.filesystem_encoding (C member), 266
PyConfig.filesystem_errors (C member), 266
PyConfig.hash_seed (C member), 266
PyConfig.home (C member), 267
PyConfig.import_time (C member), 267
PyConfig.inspect (C member), 267
PyConfig.install_signal_handlers (C member), 267
PyConfig.interactive (C member), 267
PyConfig.isolated (C member), 267
PyConfig.legacy_windows_stdio (C member), 268
PyConfig.malloc_stats (C member), 268
PyConfig.module_search_paths (C member), 268
PyConfig.module_search_paths_set (C member), 268
PyConfig.optimization_level (C member), 269
PyConfig.orig_argv (C member), 269
PyConfig.parse_argv (C member), 269
PyConfig.parser_debug (C member), 269
PyConfig.pathconfig_warnings (C member), 270
PyConfig.platlibdir (C member), 268
PyConfig.prefix (C member), 270
PyConfig.program_name (C member), 270
PyConfig.pycache_prefix (C member), 270
PyConfig.PyConfig_Clear (C function), 263
PyConfig.PyConfig_InitIsolatedConfig (C function),
262
PyConfig.PyConfig_InitPythonConfig (C function), 262

PyConfig.PyConfig Read (C function), 262
PyConfig.PyConfig_SetArgv (C function), 262
PyConfig.PyConfig_SetBytesArgv (C function), 262
PyConfig.PyConfig_SetBytesString (C function), 262
PyConfig.PyConfig SetString (C function), 262
PyConfig.PyConfig_SetWideStringList (C function), 262
PyConfig.pythonpath_env (C member), 268
PyConfig.quiet (C member), 271
PyConfig.run_command (C member), 271
PyConfig.run_filename (C member), 271
PyConfig.run_module (C member), 271
PyConfig.show_ref_count (C member), 271
PyConfig.site_import (C member), 271
PyConfig.skip_source_first_line (C member), 272
PyConfig.stdio_encoding (C member), 272
PyConfig.stdio_errors (C member), 272
PyConfig.tracemalloc (C member), 272
PyConfig.use_environment (C member), 272
PyConfig.use_hash_seed (C member), 266
PyConfig.user_site_directory (C member), 272
PyConfig.verbose (C member), 273
PyConfig.warn_default_encoding (C member), 264
PyConfig.warnoptions (C member), 273
PyConfig.write_bytecode (C member), 273
PyConfig.xoptions (C member), 273

PyContext (C type), 218

PyContext_CheckExact (C function), 219
PyContext_Copy (C function), 219
PyContext_CopyCurrent (C function), 219
PyContext_Enter (C function), 219

PyContext_Exit (C function), 219

PyContext_New (C function), 219

PyContext_Type (C wvar), 219

PyContextToken (C type), 219
PyContextToken_CheckExact (C function), 219
PyContextToken_Type (C var), 219

PyContextVar (C type), 219
PyContextVar_CheckExact (C function), 219
PyContextVar_Get (C function), 220
PyContextVar_New (C' function), 220
PyContextVar_Reset (C function), 220
PyContextVar_Set (C function), 220
PyContextVar_Type (C var), 219
PyCoro_CheckExact (C function), 218

PyCoro_New (C function), 218

PyCoro_Type (C var), 218

PyCoroObject (C type), 218

PyDate_Check (C function), 221

PyDate_CheckExact (C function), 221
PyDate_FromDate (C function), 221
PyDate_FromTimestamp (C function), 224
PyDateTime_Check (C function), 221
PyDateTime_CheckExact (C' function), 221
PyDateTime_DATE_GET_FOLD (C function), 223
PyDateTime_DATE_GET_HOUR (C function), 223
PyDateTime_DATE_GET_MICROSECOND (C function), 223
PyDateTime_DATE_GET_MINUTE (C function), 223
PyDateTime_DATE_GET_SECOND (C function), 223
PyDateTime_DATE_GET_TZINFO (C function), 223
PyDateTime_DELTA_GET_DAYS (C function), 224
PyDateTime_DELTA_GET_MICROSECONDS (C function), 224
PyDateTime_DELTA_GET_SECONDS (C function), 224
PyDateTime_FromDateAndTime (C function), 221
PyDateTime_FromDateAndTimeAndFold (C function), 222
PyDateTime_FromTimestamp (C function), 224
PyDateTime_GET_DAY (C function), 222
PyDateTime_GET_MONTH (C function), 222
PyDateTime_GET_YEAR (C function), 222
PyDateTime_TIME_GET_FOLD (C function), 223
PyDateTime_TIME_GET_HOUR (C function), 223
PyDateTime_TIME_GET_MICROSECOND (C function), 223
PyDateTime_TIME_GET_MINUTE (C function), 223
PyDateTime_TIME_GET_SECOND (C function), 223
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PyDateTime _TIME_GET_TZINFO (C function), 223
PyDateTime_TimeZone_UTC (C var), 220
PyDelta_Check (C function), 221
PyDelta_CheckExact (C function), 221
PyDelta_FromDSU (C function), 222
PyDescr_IsData (C function), 211
PyDescr_NewClassMethod (C' function), 211
PyDescr_NewGetSet (C function), 210
PyDescr_NewMember (C function), 210
PyDescr_NewMethod (C function), 210
PyDescr_NewWrapper (C function), 210
PyDict_Check (C function), 188
PyDict_CheckExact (C function), 188
PyDict_Clear (C function), 188
PyDict_Contains (C function), 188
PyDict_Copy (C function), 188
PyDict_DelItem (C function), 189
PyDict_DelItemString (C function), 189
PyDict_GetItem (C function), 189
PyDict_GetItemString (C function), 189
PyDict_GetItemWithError (C function), 189
PyDict_Items (C function), 189
PyDict_Keys (C function), 189
PyDict_Merge (C function), 190
PyDict_MergeFromSeq2 (C function), 191
PyDict_New (C function), 188
PyDict_Next (C function), 190
PyDict_SetDefault (C function), 189
PyDict_SetItem (C function), 188
PyDict_SetItemString (C function), 188
PyDict_Size (C function), 190
PyDict_Type (C var), 188
PyDict_Update (C function), 191
PyDict_Values (C function), 190
PyDictObject (C type), 188
PyDictProxy_New (C function), 188
PyDoc_STR (C macro), 6
PyDoc_STRVAR (C macro), 6
PyErr_BadArgument (C function), 63
PyErr_BadInternalCall (C function), 65
PyErr_CheckSignals (C function), 69
PyErr_Clear (C function), 62
PyErr_Clear(), 12, 13
PyErr_ExceptionMatches (C function), 67
PyErr_ExceptionMatches(), 13
PyErr_Fetch (C function), 67
PyErr_Format (C function), 62
PyErr_FormatV (C function), 63
PyErr_GetExcInfo (C function), 68
PyErr_GivenExceptionMatches (C function), 67
PyErr_NewException (C function), 70
PyErr_NewExceptionWithDoc (C function), 71
PyErr_NoMemory (C function), 63
PyErr_NormalizeException (C function), 68
PyErr_Occurred (C function), 67
PyErr_Occurred(), 11
PyErr_Print (C function), 62
PyErr_PrintEx (C function), 62
PyErr_ResourceWarning (C function), 66
PyErr_Restore (C function), 68
PyErr_SetExcFromWindowsErr (C function), 64
PyErr_SetExcFromWindowsErrWithFilename (C function),
65
PyErr_SetExcFromWindowsErrWithFilenameObject (C
function), 64
PyErr_SetExcFromWindowsErrWithFilenameObjects (C
function), 64
PyErr_SetExcInfo (C function), 69
PyErr_SetFromErrno (C function), 63
PyErr_SetFromErrnoWithFilename (C function), 64
PyErr_SetFromErrnoWithFilenameObject (C function), 63
PyErr_SetFromErrnoWithFilenameObjects (C function),
63

PyErr_SetFromWindowsErr (C function), 64
PyErr_SetFromWindowsErrWithFilename (C function), 64
PyErr_SetImportError (C function), 65
PyErr_SetImportErrorSubclass (C function), 65
PyErr_SetInterrupt (C function), 69
PyErr_SetInterruptEx (C function), 70

PyErr_SetNone (C function), 63

PyErr_SetObject (C function), 62

PyErr_SetString (C function), 62

PyErr_SetString(), 12

PyErr_SyntaxLocation (C function), 65
PyErr_SyntaxLocationEx (C function), 65
PyErr_SyntaxLocationObject (C function), 65
PyErr_WarnEx (C function), 66
PyErr_WarnExplicit (C function), 66
PyErr_WarnExplicitObject (C function), 66
PyErr_WarnFormat (C function), 66
PyErr_WriteUnraisable (C function), 62
PyEval_AcquireLock (C function), 245
PyEval_AcquireThread (C function), 245
PyEval_AcquireThread(), 240
PyEval_EvalCode (C function), 55
PyEval_EvalCodeEx (C function), 55
PyEval_EvalFrame (C function), 55
PyEval_EvalFrameEx (C function), 5
PyEval_GetBuiltins (C function), 1
PyEval_GetFrame (C function), 104
PyEval_GetFuncDesc (C function), 105
PyEval_GetFuncName (C' function), 104
PyEval_GetGlobals (C function), 104
PyEval_GetLocals (C function), 104
PyEval_InitThreads (C function), 239
PyEval_InitThreads(), 231
PyEval_MergeCompilerFlags (C function), 55
PyEval_ReleaseLock (C function), 246
PyEval_ReleaseThread (C function), 245
PyEval_ReleaseThread(), 240
PyEval_RestoreThread (C function), 240
PyEval_RestoreThread(), 238, 240
PyEval_SaveThread (C function), 240
PyEval_SaveThread(), 238, 240
PyEval_SetProfile (C function), 250
PyEval_SetTrace (C function), 250
PyEval_ThreadsInitialized (C function), 240
PyExc_ArithmeticError, 74
PyExc_AssertionError, 74
PyExc_AttributeError, 74
PyExc_BaseException, 74
PyExc_BlockingIOError, 74
PyExc_BrokenPipeError, 74
PyExc_BufferError, 74

PyExc_BytesWarning, 77
PyExc_ChildProcessError, 74
PyExc_ConnectionAbortedError, 74
PyExc_ConnectionError, 74
PyExc_ConnectionRefusedError, 74
PyExc_ConnectionResetError, 74
PyExc_DeprecationWarning, 77
PyExc_EnvironmentError, 76
PyExc_EOFError, 74

PyExc_Exception, 74
PyExc_FileExistsError, 74
PyExc_FileNotFoundError, 74
PyExc_FloatingPointError, 74
PyExc_FutureWarning, 77
PyExc_GeneratorExit, 74
PyExc_ImportError, 74
PyExc_ImportWarning, 77
PyExc_IndentationError, 74
PyExc_IndexError, 74
PyExc_InterruptedError, 74

PyExc_IOError, 76
PyExc_IsADirectoryError, 74
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PyExc_KeyboardInterrupt, 74
PyExc_KeyError, 74

PyExc_LookupError, 74
PyExc_MemoryError, 74
PyExc_ModuleNotFoundError, 74
PyExc_NameError, 74
PyExc_NotADirectoryError, 74
PyExc_NotImplementedError, 74
PyExc_0SError, 74

PyExc_OverflowError, 74
PyExc_PendingDeprecationWarning, 77
PyExc_PermissionError, 74
PyExc_ProcessLookupError, 74
PyExc_RecursionError, 74
PyExc_ReferenceError, 74
PyExc_ResourceWarning, 77
PyExc_RuntimeError, 74
PyExc_RuntimeWarning, 77
PyExc_StopAsyncIteration, 74
PyExc_StopIteration, 74
PyExc_SyntaxError, 74
PyExc_SyntaxWarning, 77
PyExc_SystemError, 74
PyExc_SystemExit, 74

PyExc_TabError, 74

PyExc_TimeoutError, 74
PyExc_TypeError, 74
PyExc_UnboundLocalError, 74
PyExc_UnicodeDecodeError, 74
PyExc_UnicodeEncodeError, 74
PyExc_UnicodeError, 74
PyExc_UnicodeTranslateError, 74
PyExc_UnicodeWarning, 77
PyExc_UserWarning, 77
PyExc_ValueError, 74

PyExc_Warning, 77

PyExc_WindowsError, 76
PyExc_ZeroDivisionError, 74
PyException_GetCause (C function), 71
PyException_GetContext (C function), 71
PyException_GetTraceback (C function), 71
PyException_SetCause (C function), 71
PyException_SetContext (C function), 71
PyException_SetTraceback (C function), 71
PyFile_FromFd (C function), 198
PyFile_GetLine (C function), 199
PyFile_SetOpenCodeHook (C' function), 199
PyFile_WriteObject (C function), 199
PyFile_WriteString (C function), 200
PyFloat_AS_DOUBLE (C function), 150
PyFloat_AsDouble (C function), 150
PyFloat_Check (C function), 149
PyFloat_CheckExact (C function), 149
PyFloat_FromDouble (C function), 149
PyFloat_FromString (C function), 149
PyFloat_GetInfo (C function), 150
PyFloat_GetMax (C function), 150
PyFloat_GetMin (C function), 150
PyFloat_Type (C var), 149
PyFloatObject (C type), 149
PyFrame_GetBack (C function), 104
PyFrame_GetCode (C function), 104
PyFrame_GetLineNumber (C function), 104
PyFrameObject (C type), 55
PyFrozenSet_Check (C function), 192
PyFrozenSet_CheckExact (C function), 192
PyFrozenSet_New (C function), 192
PyFrozenSet_Type (C var), 191
PyFunction_Check (C function), 194
PyFunction_GetAnnotations (C function), 195
PyFunction_GetClosure (C function), 194
PyFunction_GetCode (C function), 194
PyFunction_GetDefaults (C function), 194

PyFunction_GetGlobals (C function), 194
PyFunction_GetModule (C function), 194
PyFunction_New (C function), 194
PyFunction_NewWithQualName (C function), 194
PyFunction_SetAnnotations (C function), 195
PyFunction_SetClosure (C function), 195
PyFunction_SetDefaults (C function), 194
PyFunction_Type (C var), 193
PyFunctionObject (C type), 193

PyGC_Collect (C function), 351

PyGC_Disable (C function), 351

PyGC_Enable (C function), 351

PyGC_IsEnabled (C function), 352

PyGen_Check (C function), 217
PyGen_CheckExact (C function), 217

PyGen_New (C function), 217
PyGen_NewWithQualName (C function), 218
PyGen_Type (C var), 217

PyGenObject (C type), 217

PyGetSetDef (C type), 303

PyGILState_Check (C function), 241
PyGILState_Ensure (C function), 240
PyGILState_GetThisThreadState (C function), 241
PyGILState_Release (C function), 241
PyImport_AddModule (C function), 87
PyImport_AddModuleObject (C function), 87
PyImport_AppendInittab (C function), 90
PyImport_ExecCodeModule (C function), 87
PyImport_ExecCodeModuleEx (C function), 88
PyImport_ExecCodeModuleObject (C function), 88
PyImport_ExecCodeModuleWithPathnames (C function), 88
PyImport_ExtendInittab (C function), 90
PyImport_FrozenModules (C var), 89
PyImport_GetImporter (C function), 89
PyImport_GetMagicNumber (C function), 88
PyImport_GetMagicTag (C function), 88
PyImport_GetModule (C function), 89
PyImport_GetModuleDict (C function), 88
PyImport_Import (C function), 86
PyImport_ImportFrozenModule (C function), 89
PyImport_ImportFrozenModuleObject (C function), 89
PyImport_ImportModule (C function), 85
PyImport_ImportModuleEx (C function), 86
PyImport_ImportModuleLevel (C function), 86
PyImport_ImportModuleLevelObject (C function), 86
PyImport_ImportModuleNoBlock (C function), 86
PyImport_ReloadModule (C function), 87
PyIndex_Check (C function), 124
PyInstanceMethod_Check (C function), 195
PyInstanceMethod_Function (C function), 195
PyInstanceMethod_GET_FUNCTION (C function), 195
PyInstanceMethod_New (C function), 195
PyInstanceMethod_Type (C wvar), 195
PyInterpreterState (C type), 239
PyInterpreterState_Clear (C function), 242
PyInterpreterState_Delete (C function), 242
PyInterpreterState_Get (C function), 243
PyInterpreterState_GetDict (C function), 244
PyInterpreterState_GetID (C function), 244
PyInterpreterState_Head (C function), 250
PyInterpreterState_Main (C function), 250
PyInterpreterState_New (C function), 242
PyInterpreterState_Next (C function), 250
PyInterpreterState_ThreadHead (C function), 250
PyIter_Check (C function), 128

PyIter_Next (C function), 128

PyIter_Send (C function), 129

PyList_Append (C function), 187
PyList_AsTuple (C function), 187

PyList_Check (C function), 186
PyList_CheckExact (C function), 186
PyList_GET_ITEM (C function), 186
PyList_GET_SIZE (C function), 186
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PyList_GetItem (C function), 186
PyList_GetItem(), 10

PyList_GetSlice (C function), 187
PyList_Insert (C function), 187

PyList_New (C function), 186

PyList_Reverse (C function), 187
PyList_SET_ITEM (C function), 187
PyList_SetItem (C function), 186
PyList_SetItem(), 8

PyList_SetSlice (C function), 187

PyList_Size (C function), 186

PyList_Sort (C function), 187

PyList_Type (C var), 186

PyListObject (C type), 186

PyLong_AsDouble (C function), 148
PyLong_AsLong (C function), 146
PyLong_AsLongAndOverflow (C function), 146
PyLong_AsLongLong (C function), 146
PyLong_AsLongLongAndOverflow (C function), 146
PyLong_AsSize_t (C function), 147
PyLong_AsSsize_t (C function), 147
PyLong_AsUnsignedLong (C function), 147
PyLong_AsUnsignedLongLong (C function), 147
PyLong_AsUnsignedLongLongMask (C function), 148
PyLong_AsUnsignedLongMask (C function), 147
PyLong_AsVoidPtr (C function), 148
PyLong_Check (C function), 144
PyLong_CheckExact (C function), 144
PyLong_FromDouble (C function), 145
PyLong_FromLong (C' function), 144
PyLong_FromLongLong (C function), 145
PyLong_FromSize_t (C function), 145
PyLong_FromSsize_t (C function), 145
PyLong_FromString (C function), 145
PyLong_FromUnicodeObject (C function), 145
PyLong_FromUnsignedLong (C function), 145
PyLong_FromUnsignedLongLong (C function), 145
PyLong_FromVoidPtr (C function), 145
PyLong_Type (C var), 144

PyLongObject (C type), 144

PyMapping_Check (C function), 127
PyMapping_DellItem (C function), 127
PyMapping_DelItemString (C function), 127
PyMapping_GetItemString (C function), 127
PyMapping_HasKey (C function), 127
PyMapping_HasKeyString (C function), 127
PyMapping_Items (C function), 128
PyMapping_Keys (C function), 127
PyMapping_Length (C function), 127
PyMapping_SetItemString (C function), 127
PyMapping_Size (C function), 127
PyMapping_Values (C function), 128
PyMappingMethods (C' type), 340
PyMappingMethods.mp_ass_subscript (C member), 340
PyMappingMethods.mp_length (C member), 340
PyMappingMethods.mp_subscript (C member), 340
PyMarshal_ReadLastObjectFromFile (C function), 91
PyMarshal_ReadLongFromFile (C function), 91
PyMarshal_ReadObjectFromFile (C function), 91
PyMarshal_ReadObjectFromString (C function), 91
PyMarshal_ReadShortFromFile (C function), 91
PyMarshal_WriteLongToFile (C function), 90
PyMarshal_WriteObjectToFile (C function), 91
PyMarshal_WriteObjectToString (C function), 91
PyMem_Calloc (C function), 284

PyMem_Del (C function), 285

PyMem_Free (C function), 284
PyMem_GetAllocator (C function), 288
PyMem_Malloc (C function), 284

PyMem_New (C function), 285

PyMem_RawCalloc (C function), 283
PyMem_RawFree (C function), 283
PyMem_RawMalloc (C function), 283

PyMem_RawRealloc (C function), 283
PyMem_Realloc (C function), 284
PyMem_Resize (C function), 285
PyMem_SetAllocator (C function), 288
PyMem_SetupDebugHooks (C' function), 289
PyMemAllocatorDomain (C type), 288

PyMemAllocatorDomain.PYMEM_DOMAIN_MEM (C macro), 288
PyMemAllocatorDomain.PYMEM_DOMAIN_0BJ (C macro), 288
PyMemAllocatorDomain.PYMEM_DOMAIN_RAW (C macro), 288

PyMemAllocatorEx (C' type), 287
PyMember_GetOne (C' function), 303
PyMember_SetOne (C function), 303
PyMemberDef (C type), 302
PyMemoryView_Check (C function), 213
PyMemoryView_FromBuffer (C function), 213
PyMemoryView_FromMemory (C function), 213
PyMemoryView_FromObject (C function), 213
PyMemoryView_GET_BASE (C function), 213
PyMemoryView_GET_BUFFER (C function), 213
PyMemoryView_GetContiguous (C function), 213
PyMethod_Check (C' function), 196
PyMethod_Function (C function), 196
PyMethod_GET_FUNCTION (C function), 196
PyMethod_GET_SELF (C function), 196
PyMethod_New (C function), 196
PyMethod_Self (C function), 196
PyMethod_Type (C var), 196

PyMethodDef (C type), 299

PyMethodDef .m1_doc (C member), 300
PyMethodDef .m1_flags (C member), 299
PyMethodDef .m1_meth (C member), 299
PyMethodDef .m1_name (C member), 299
PyModule_AddFunctions (C function), 206
PyModule_AddIntConstant (C function), 208
PyModule_AddIntMacro (C function), 208
PyModule_AddObject (C function), 207
PyModule_AddObjectRef (C function), 206
PyModule_AddStringConstant (C function), 208
PyModule_AddStringMacro (C function), 208
PyModule_AddType (C function), 208
PyModule_Check (C' function), 200
PyModule_CheckExact (C function), 200
PyModule_Create (C function), 203
PyModule_Create2 (C function), 203
PyModule_ExecDef (C function), 206
PyModule_FromDefAndSpec (C function), 205
PyModule_FromDefAndSpec2 (C function), 205
PyModule_GetDef (C' function), 201
PyModule_GetDict (C' function), 200
PyModule_GetFilename (C function), 201
PyModule_GetFilenameObject (C function), 201
PyModule_GetName (C' function), 201
PyModule_GetNameObject (C function), 200
PyModule_GetState (C function), 201
PyModule_New (C function), 200
PyModule_NewObject (C function), 200
PyModule_SetDocString (C function), 206
PyModule_Type (C wvar), 200

PyModuleDef (C type), 201

PyModuleDef_Init (C function), 204
PyModuleDef_Slot (C type), 204
PyModuleDef_Slot.slot (C member), 204
PyModuleDef_Slot.value (C member), 204
PyModuleDef .m_base (C member), 201
PyModuleDef .m_clear (C member), 202
PyModuleDef .m_doc (C member), 202
PyModuleDef.m_free (C member), 203
PyModuleDef .m_methods (C member), 202
PyModuleDef .m_name (C member), 202
PyModuleDef.m_size (C member), 202
PyModuleDef.m_slots (C member), 202
PyModuleDef.m_slots.m_reload (C member), 202
PyModuleDef .m_traverse (C member), 202
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PyNumber_Absolute (C function), 121
PyNumber_Add (C function), 120
PyNumber_And (C function), 121
PyNumber_AsSsize_t (C function), 124
PyNumber_Check (C function), 120
PyNumber_Divmod (C function), 121
PyNumber_Float (C function), 123
PyNumber_FloorDivide (C function), 120
PyNumber_Index (C function), 123
PyNumber_InPlaceAdd (C function), 122
PyNumber_InPlaceAnd (C function), 123
PyNumber_InPlaceFloorDivide (C function), 122
PyNumber_InPlaceLshift (C function), 123
PyNumber_InPlaceMatrixMultiply (C function), 122
PyNumber_InPlaceMultiply (C function), 122
PyNumber_InPlaceOr (C function), 123
PyNumber_InPlacePower (C function), 123
PyNumber_InPlaceRemainder (C function), 122
PyNumber_InPlaceRshift (C function), 123
PyNumber_InPlaceSubtract (C function), 122
PyNumber_InPlaceTrueDivide (C function), 122
PyNumber_InPlaceXor (C function), 123
PyNumber_Invert (C function), 121
PyNumber_Long (C function), 123
PyNumber_Lshift (C function), 121
PyNumber_MatrixMultiply (C function), 120
PyNumber_Multiply (C function), 120
PyNumber_Negative (C function), 121
PyNumber_Or (C function), 122
PyNumber_Positive (C function), 121
PyNumber_Power (C function), 121
PyNumber_Remainder (C function), 121
PyNumber_Rshift (C function), 121
PyNumber_Subtract (C function), 120
PyNumber_ToBase (C function), 124
PyNumber_TrueDivide (C function), 121
PyNumber_Xor (C function), 122
PyNumberMethods (C type), 337
PyNumberMethods.nb_absolute (C member), 338
PyNumberMethods.nb_add (C member), 338
PyNumberMethods.nb_and (C' member), 339
PyNumberMethods.nb_bool (C member), 338
PyNumberMethods.nb_divmod (C member), 338
PyNumberMethods.nb_float (C member), 339
PyNumberMethods.nb_floor_divide (C member), 339
PyNumberMethods.nb_index (C member), 339
PyNumberMethods.nb_inplace_add (C member), 339
PyNumberMethods.nb_inplace_and (C member), 339
PyNumberMethods.nb_inplace_floor_divide (C member),
339
PyNumberMethods.nb_inplace_lshift (C member), 339
PyNumberMethods.nb_inplace_matrix_multiply (C
member), 339
PyNumberMethods.nb_inplace_multiply (C member), 339
PyNumberMethods.nb_inplace_or (C member), 339
PyNumberMethods.nb_inplace_power (C member), 339
PyNumberMethods.nb_inplace_remainder (C member),
339
PyNumberMethods.nb_inplace_rshift (C member), 339
PyNumberMethods.nb_inplace_subtract (C member), 339
PyNumberMethods.nb_inplace_true_divide (C member),
339
PyNumberMethods.nb_inplace_xor (C member), 339
PyNumberMethods.nb_int (C' member), 339
PyNumberMethods.nb_invert (C member), 339
PyNumberMethods.nb_lshift (C member), 339
PyNumberMethods.nb_matrix_multiply (C member), 339
PyNumberMethods.nb_multiply (C member), 338
PyNumberMethods.nb_negative (C member), 338
PyNumberMethods.nb_or (C member), 339
PyNumberMethods.nb_positive (C member), 338
PyNumberMethods .nb_power (C member), 338
PyNumberMethods.nb_remainder (C member), 338

PyNumberMethods.nb_reserved (C member), 339
PyNumberMethods.nb_rshift (C member), 339
PyNumberMethods.nb_subtract (C member), 338
PyNumberMethods.nb_true_divide (C member), 339
PyNumberMethods.nb_xor (C member), 339
PyObject (C type), 296

PyObject_AsCharBuffer (C function), 138
PyObject_ASCII (C function), 111
PyObject_AsFileDescriptor (C function), 199
PyObject_AsReadBuffer (C function), 138
PyObject_AsWriteBuffer (C function), 138
PyObject_Bytes (C function), 112

PyObject_Call (C function), 117
PyObject_CallFunction (C function), 118
PyObject_CallFunctionObjArgs (C function), 118
PyObject_CallMethod (C function), 118
PyObject_CallMethodNoArgs (C function), 119
PyObject_CallMethodObjArgs (C function), 119
PyObject_CallMethodOneArg (C function), 119
PyObject_CallNoArgs (C function), 117
PyObject_CallObject (C function), 118
PyObject_Calloc (C function), 286
PyObject_CallOneArg (C function), 118
PyObject_CheckBuffer (C function), 136
PyObject_CheckReadBuffer (C function), 138
PyObject_ClearWeakRefs (C function), 215
PyObject_Del (C function), 296
PyObject_DelAttr (C function), 110
PyObject_DelAttrString (C function), 110
PyObject_DelItem (C function), 114
PyObject_Dir (C function), 114

PyObject_Format (C function), 111
PyObject_Free (C function), 286
PyObject_GC_Del (C function), 350
PyObject_GC_IsFinalized (C function), 350
PyObject_GC_IsTracked (C function), 350
PyObject_GC_New (C function), 349
PyObject_GC_NewVar (C function), 349
PyObject_GC_Resize (C function), 349
PyObject_GC_Track (C function), 349
PyObject_GC_UnTrack (C function), 350
PyObject_GenericGetAttr (C function
PyObject_GenericGetDict (C function
PyObject_GenericSetAttr (C function
PyObject_GenericSetDict (C function
PyObject_GetAIter (C function), 114
PyObject_GetArenaAllocator (C function), 291
PyObject_GetAttr (C function), 110
PyObject_GetAttrString (C function), 110
PyObject_GetBuffer (C function), 136
PyObject_GetItem (C function), 113
PyObject_GetIter (C function), 114
PyObject_HasAttr (C function), 109
PyObject_HasAttrString (C function), 109
PyObject_Hash (C function), 112
PyObject_HashNotImplemented (C function), 113
PyObject_HEAD (C macro), 296

PyObject _HEAD_INIT (C macro), 298
PyObject_Init (C function), 295
PyObject_InitVar (C function), 295
PyObject_IS_GC (C function), 349
PyObject_IsInstance (C function), 112
PyObject_IsSubclass (C function), 112
PyObject_IsTrue (C function), 113
PyObject_Length (C function), 113
PyObject_LengthHint (C function), 113
PyObject_Malloc (C function), 286
PyObject_New (C function), 295
PyObject_NewVar (C function), 295
PyObject_Not (C function), 113
PyObject._ob_next (C member), 312
PyObject._ob_prev (C member), 312
PyObject_Print (C function), 109

110
111
110
111
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PyObject_Realloc (C function), 286
PyObject_Repr (C function), 111
PyObject_RichCompare (C function), 111
PyObject_RichCompareBool (C function), 111
PyObject_SetArenaAllocator (C function), 291
PyObject_SetAttr (C function), 110
PyObject_SetAttrString (C function), 110
PyObject_SetItem (C function), 113
PyObject_Size (C function), 113
PyObject_Str (C function), 112
PyObject_Type (C function), 113
PyObject_TypeCheck (C function), 113
PyObject_VAR_HEAD (C macro), 297
PyObject_Vectorcall (C function), 119
PyObject_VectorcallDict (C function), 119
PyObject_VectorcallMethod (C function), 119
PyObjectArenaAllocator (C type), 291
PyObject.ob_refcnt (C member), 311
PyObject.ob_type (C member), 312
Py0S_AfterFork (C function), 80
Py0S_AfterFork_Child (C function), 80
Py0S_AfterFork_Parent (C function), 79
Py0S_BeforeFork (C function), 79
Py0S_CheckStack (C function), 80
Py0S_double_to_string (C function), 103
Py0S_FSPath (C function), 79
Py0S_getsig (C function), 80
Py0S_InputHook (C wvar), 53
Py0S_ReadlineFunctionPointer (C var), 53
Py0S_setsig (C function), 81
Py0S_snprintf (C function), 102
Py0S_stricmp (C function), 103
Py0S_string_to_double (C function), 103
Py0S_strnicmp (C function), 104
Py0S_vsnprintf (C function), 102
PyPreConfig (C type), 258
PyPreConfig.allocator (C member), 258
PyPreConfig.coerce_c_locale (C member), 259
PyPreConfig.coerce_c_locale_warn (C member)7 259
PyPreConfig.configure_locale (C member), 259
PyPreConfig.dev_mode (C member), 259
PyPreConfig.isolated (C member), 259
PyPreConfig.legacy_windows_fs_encoding (C member),
259
PyPreConfig.parse_argv (C member), 260
PyPreConfig.PyPreConfig_InitIsolatedConfig (C
function), 258
PyPreConfig.PyPreConfig_InitPythonConfig (C'
function), 258
PyPreConfig.use_environment (C member), 260
PyPreConfig.utf8_mode (C member), 260
PyProperty_Type (C var), 210
PyRun_AnyFile (C function), 51
PyRun_AnyFileEx (C function), 52
PyRun_AnyFileExFlags (C function), 52
PyRun_AnyFileFlags (C function), 51
PyRun_File (C function), 54
PyRun_FileEx (C function), 54
PyRun_FileExFlags (C function), 54
PyRun_FileFlags (C function), 54
PyRun_InteractiveLoop (C function), 53
PyRun_InteractiveLoopFlags (C function), 53
PyRun_InteractiveOne (C function), 52
PyRun_InteractiveOneFlags (C function), 52
PyRun_SimpleFile (C function), 52
PyRun_SimpleFileEx (C function), 52
PyRun_SimpleFileExFlags (C function), 52
PyRun_SimpleString (C function), 52
PyRun_SimpleStringFlags (C function), 52
PyRun_String (C function), 53
PyRun_StringFlags (C function), 53
PySendResult (C type), 129
PySeqIter_Check (C function), 210

PySeqIter_New (C function), 210
PySeqIter_Type (C wvar), 210

PySequence_Check (C function), 124
PySequence_Concat (C function), 124
PySequence_Contains (C function), 125
PySequence_Count (C function), 125
PySequence_DelItem (C function), 125
PySequence_DelSlice (C function), 125
PySequence_Fast (C function), 126
PySequence_Fast_GET_ITEM (C function), 126
PySequence_Fast_GET_SIZE (C function), 126
PySequence_Fast_ITEMS (C function), 126
PySequence_GetItem (C function), 125
PySequence_GetItem(), 10
PySequence_GetSlice (C function), 125
PySequence_Index (C function), 125
PySequence_InPlaceConcat (C function), 124
PySequence_InPlaceRepeat (C function), 125
PySequence_ITEM (C function), 126
PySequence_Length (C function), 124
PySequence_List (C function), 125
PySequence_Repeat (C function), 124
PySequence_SetItem (C function), 125
PySequence_SetSlice (C function), 125
PySequence_Size (C function), 124
PySequence_Tuple (C function), 126
PySequenceMethods (C' type), 340
PySequenceMethods.sq_ass_item (C member), 341
PySequenceMethods.sq_concat (C member), 340
PySequenceMethods.sq_contains (C member), 341
PySequenceMethods.sq_inplace_concat (C member), 341
PySequenceMethods.sq_inplace_repeat (C member), 341
PySequenceMethods.sq_item (C member), 340
PySequenceMethods.sq_length (C member), 340
PySequenceMethods.sq_repeat (C member), 340
PySet_Add (C function), 193

PySet_Check (C function), 192
PySet_CheckExact (C function), 192
PySet_Clear (C function), 193

PySet_Contains (C function), 193
PySet_Discard (C function), 193
PySet_GET_SIZE (C function), 192

PySet_New (C function), 192

PySet_Pop (C function), 193

PySet_Size (C function), 192

PySet_Type (C var), 191

PySetObject (C type), 191
PySignal_SetWakeupFd (C function), 70
PySlice_AdjustIndices (C function), 212
PySlice_Check (C function), 211
PySlice_GetIndices (C function), 211
PySlice_GetIndicesEx (C function), 211
PySlice_New (C function), 211

PySlice_Type (C var), 211

PySlice_Unpack (C function), 212
PyState_AddModule (C function), 209
PyState_FindModule (C function), 209
PyState_RemoveModule (C function), 209
PyStatus (C type), 257

PyStatus.err_msg (C member), 257
PyStatus.exitcode (C member), 257
PyStatus.func (C member), 257
PyStatus.Py_ExitStatusException (C function), 257
PyStatus.PyStatus_Error (C function), 257
PyStatus.PyStatus_Exception (C function), 257
PyStatus.PyStatus_Exit (C function), 257
PyStatus.PyStatus_IsError (C function), 257
PyStatus.PyStatus_IsExit (C function), 257
PyStatus.PyStatus_NoMemory (C function), 257
PyStatus.PyStatus_0k (C function), 257
PyStructSequence_Desc (C type), 184
PyStructSequence_Field (C type), 184
PyStructSequence_GET_ITEM (C function), 185
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PyStructSequence_GetItem (C function), 185
PyStructSequence_InitType (C function), 184
PyStructSequence_InitType2 (C function), 184
PyStructSequence_New (C function), 185
PyStructSequence_NewType (C function), 184
PyStructSequence_SET_ITEM (C function), 185
PyStructSequence_SetItem (C function), 185
PyStructSequence_UnnamedField (C var), 185
PySys_AddAuditHook (C function), 84
PySys_AddWarnOption (C function), 83
PySys_AddWarnOptionUnicode (C function), 83
PySys_AddXOption (C function), 83
PySys_Audit (C function), 84
PySys_FormatStderr (C function), 83
PySys_FormatStdout (C function), 83
PySys_GetObject (C function), 82
PySys_GetXOptions (C function), 84
PySys_ResetWarnOptions (C function), 82
PySys_SetArgv (C function), 236
PySys_SetArgv (), 231
PySys_SetArgvEx (C function), 235
PySys_SetArgvEx (), 14, 231
PySys_SetObject (C function), 82
PySys_SetPath (C function), 83
PySys_WriteStderr (C function), 83
PySys_WriteStdout (C function), 83
Python 3000, 369
Python Enhancement Proposals

PEP 1, 369

PEP 7, 3, 6

PEP 238, 56, 361

PEP 278, 372

PEP 302, 361, 365

PEP 343, 358

PEP 353, 11

PEP 362, 356, 368

PEP 383, 167, 168

PEP 387, 17

PEP 393, 156, 165

PEP 411, 369

PEP 420, 361, 367, 369

PEP 432, 278, 279

PEP 442, 336

PEP 443, 362

PEP 451, 205, 361

PEP 483, 362

PEP 484, 355, 361, 362, 372

PEP 489, 205

PEP 492, 356, 357, 359

PEP 498, 360

PEP 519, 368

PEP 523, 244

PEP 525, 356

PEP 526, 355, 372

PEP 528, 230, 268

PEP 529, 168, 229

PEP 538, 276

PEP 539, 251

PEP 540, 276

PEP 552, 265

PEP 578, 84

PEP 585, 362

PEP 587, 255

PEP 590, 115

PEP 623, 156

PEP 634, 323, 324

PEP 3116, 372

PEP 3119, 112

PEP 3121, 202

PEP 3147, 88

PEP 3151, 76

PEP 3155, 369
PYTHON*, 229

PYTHONCOERCECLOCALE, 276
PYTHONDEBUG, 228, 270
PYTHONDONTWRITEBYTECODE, 229, 273
PYTHONDUMPREFS, 265, 312
PYTHONEXECUTABLE, 270
PYTHONFAULTHANDLER, 266
PYTHONHASHSEED, 229, 267
PYTHONHOME, 14, 229, 236, 267

Pythonic, 369

PYTHONINSPECT, 229, 267
PYTHONIOENCODING, 232, 272
PYTHONLEGACYWINDOWSFSENCODING, 229, 260
PYTHONLEGACYWINDOWSSTDIO, 230, 268
PYTHONMALLOC, 282, 287, 289, 291
PYTHONMALLOCSTATS, 268, 282
PYTHONNOUSERSITE, 230, 273
PYTHONOPTIMIZE, 230, 269
PYTHONPATH, 14, 229, 268
PYTHONPLATLIBDIR, 268
PYTHONPROFILEIMPORTTIME, 267
PYTHONPYCACHEPREFIX, 270
PYTHONTRACEMALLOC, 272
PYTHONUNBUFFERED, 230, 264
PYTHONUTFS, 260, 276
PYTHONVERBOSE, 230, 273
PYTHONWARNINGS, 273
PyThread_create_key (C function), 253
PyThread_delete_key (C function), 253
PyThread_delete_key_value (C function), 253
PyThread_get_key_value (C function), 253
PyThread_ReInitTLS (C function), 253
PyThread_set_key_value (C function), 253
PyThread_tss_alloc (C function), 252
PyThread_tss_create (C function), 252
PyThread_tss_delete (C function), 252
PyThread_tss_free (C function), 252
PyThread_tss_get (C function), 253
PyThread_tss_is_created (C function), 252
PyThread_tss_set (C function), 252
PyThreadState, 237

PyThreadState (C type), 239
PyThreadState_Clear (C function), 243
PyThreadState_Delete (C function), 243

PyThreadState_DeleteCurrent (C function), 243

PyThreadState_Get (C function), 240
PyThreadState_GetDict (C function), 244
PyThreadState_GetFrame (C function), 243
PyThreadState_GetID (C function), 243

PyThreadState_GetInterpreter (C function), 243

PyThreadState_New (C function), 242
PyThreadState_Next (C function), 251
PyThreadState_SetAsyncExc (C function), 244
PyThreadState_Swap (C function), 240
PyTime_Check (C function), 221
PyTime_CheckExact (C function), 221
PyTime_FromTime (C function), 222
PyTime_FromTimeAndFold (C function), 222
PyTimeZone_FromOffset (C function), 222

PyTimeZone_FromOffsetAndName (C function), 222

PyTrace_C_CALL (C war), 250
PyTrace_C_EXCEPTION (C wvar), 250
PyTrace_C_RETURN (C var), 250
PyTrace_CALL (C var), 249
PyTrace_EXCEPTION (C var), 249
PyTrace_LINE (C var), 249
PyTrace_0PCODE (C var), 250
PyTrace_RETURN (C wvar), 250
PyTraceMalloc_Track (C function), 292
PyTraceMalloc_Untrack (C function), 292
PyTuple_Check (C function), 182
PyTuple_CheckExact (C function), 182
PyTuple_GET_ITEM (C function), 183
PyTuple_GET_SIZE (C function), 183
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PyTuple_GetItem (C function), 183
PyTuple_GetSlice (C function), 183
PyTuple_New (C function), 182

PyTuple_Pack (C function), 183
PyTuple_SET_ITEM (C function), 183
PyTuple_SetItem (C function), 183
PyTuple_SetItem(), 8

PyTuple_Size (C function), 183
PyTuple_Type (C var), 182

PyTupleObject (C type), 182

PyType_Check (C function), 139
PyType_CheckExact (C function), 139
PyType_ClearCache (C function), 140
PyType_FromModuleAndSpec (C function), 142
PyType_FromSpec (C function), 142
PyType_FromSpecWithBases (C function), 142
PyType_GenericAlloc (C function), 140
PyType_GenericNew (C function), 140
PyType_GetFlags (C function), 140
PyType_GetModule (C function), 141
PyType_GetModuleState (C function), 141
PyType_GetSlot (C function), 141
PyType_HasFeature (C function), 140
PyType_IS_GC (C function), 140
PyType_IsSubtype (C function), 140
PyType_Modified (C function), 140
PyType_Ready (C function), 140

PyType_Slot (C type), 143
PyType_Slot.PyType_Slot.pfunc (C member), 143
PyType_Slot.PyType_Slot.slot (C member), 143

PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Spec
PyType_Type
PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_bases (C member), 334
PyTypeObject.
.tp_cache (C member), 334

PyTypeObject

PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_flags (C member), 320

PyTypeObject

PyTypeObject.
.tp_getattr (C member), 316

PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_mro (C member), 334
PyTypeObject.

PyTypeObject

(C type), 142

.PyType_Spec.basicsize (C member), 142
.PyType_Spec.flags (C member), 142
.PyType_Spec.itemsize (C member), 142
.PyType_Spec.name (C member), 142
.PyType_Spec.slots (C member), 142

(C var), 139

(C type), 139

tp_alloc (C member), 332
tp_as_async (C member), 316
tp_as_buffer (C member), 319
tp_as_mapping (C member), 317
tp_as_number (C member), 317
tp_as_sequence (C member), 317
tp_base (C member), 329

tp_basicsize (C member), 313

tp_call (C member), 318
tp_clear (C member), 325
tp_dealloc (C member), 314
tp_del (C member), 335
tp_descr_get (C member), 330
tp_descr_set (C member), 330
tp_dict (C member), 330
tp_dictoffset (C member), 331
tp_doc (C member), 324
tp_finalize (C member), 335

tp_free (C member), 333

tp_getattro (C member), 319
tp_getset (C member), 329
tp_hash (C member), 317
tp_init (C member), 332
tp_is_gc (C member), 333
tp_itemsize (C member), 313
tp_iter (C member), 328
tp_iternext (C member), 328
tp_members (C member), 329
tp_methods (C member), 329

tp_name (C member), 313

PyTypeObject.tp_new (C member), 333
PyTypeObject.tp_repr (C member), 316
PyTypeObject.tp_richcompare (C member), 326
PyTypeObject.tp_richcompare.Py_RETURN_RICHCOMPARE
(C macro), 327
PyTypeObject.tp_setattr (C member), 316
PyTypeObject.tp_setattro (C member), 319
PyTypeObject.tp_str (C member), 318
PyTypeObject.tp_subclasses (C member), 335
PyTypeObject.tp_traverse (C member), 324
PyTypeObject.tp_vectorcall (C member), 336
PyTypeObject.tp_vectorcall_offset (C member), 315
PyTypeObject.tp_version_tag (C member), 335
PyTypeObject.tp_weaklist (C member), 335
PyTypeObject.tp_weaklistoffset (C member), 327
PyTZInfo_Check (C function), 221
PyTZInfo_CheckExact (C function), 221
PyUnicode_1BYTE_DATA (C function), 157
PyUnicode_1BYTE_KIND (C macro), 158
PyUnicode_2BYTE_DATA (C function), 157
PyUnicode_2BYTE_KIND (C macro), 158
PyUnicode_4BYTE_DATA (C function), 157
PyUnicode_4BYTE_KIND (C macro), 158
PyUnicode_AS_DATA (C function), 159
PyUnicode_AS_UNICODE (C function), 159
PyUnicode_AsASCIIString (C function), 177
PyUnicode_AsCharmapString (C function), 178
PyUnicode_AsEncodedString (C function), 171
PyUnicode_AsLatiniString (C function), 177
PyUnicode_AsMBCSString (C function), 179
PyUnicode_AsRawUnicodeEscapeString (C function), 176
PyUnicode_AsUCS4 (C function), 165
PyUnicode_AsUCS4Copy (C function), 165
PyUnicode_AsUnicode (C function), 166
PyUnicode_AsUnicodeAndSize (C function), 166
PyUnicode_AsUnicodeEscapeString (C function), 176
PyUnicode_AsUTF8 (C function), 172
PyUnicode_AsUTF8AndSize (C function), 171
PyUnicode_AsUTF8String (C function), 171
PyUnicode_AsUTF16String (C function), 174
PyUnicode_AsUTF32String (C function), 173
PyUnicode_AsWideChar (C function), 169
PyUnicode_AsWideCharString (C function), 170
PyUnicode_Check (C function), 157
PyUnicode_CheckExact (C function), 157
PyUnicode_Compare (C function), 181
PyUnicode_CompareWithASCIIString (C function), 181
PyUnicode_Concat (C function), 180
PyUnicode_Contains (C function), 182
PyUnicode_CopyCharacters (C function), 164
PyUnicode_Count (C' function), 181
PyUnicode_DATA (C function), 158
PyUnicode_Decode (C function), 171
PyUnicode_DecodeASCII (C function), 177
PyUnicode_DecodeCharmap (C function), 178
PyUnicode_DecodeFSDefault (C function), 169
PyUnicode_DecodeFSDefaultAndSize (C function), 168
PyUnicode_DecodeLatinl (C function), 177
PyUnicode_DecodeLocale (C function), 167
PyUnicode_DecodeLocaleAndSize (C function), 167
PyUnicode_DecodeMBCS (C function), 179
PyUnicode_DecodeMBCSStateful (C function), 179
PyUnicode_DecodeRawUnicodeEscape (C function), 176
PyUnicode_DecodeUnicodeEscape (C function), 176
PyUnicode_DecodeUTF7 (C function), 175
PyUnicode_DecodeUTF7Stateful (C function), 175
PyUnicode_DecodeUTF8 (C' function), 171
PyUnicode_DecodeUTF8Stateful (C function), 171
PyUnicode_DecodeUTF16 (C function), 174
PyUnicode_DecodeUTF16Stateful (C function), 174
PyUnicode_DecodeUTF32 (C function), 172
PyUnicode_DecodeUTF32Stateful (C function), 173
PyUnicode_Encode (C function), 171
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PyUnicode_EncodeASCII (C function), 177
PyUnicode_EncodeCharmap (C function), 178
PyUnicode_EncodeCodePage (C function), 179
PyUnicode_EncodeFSDefault (C function), 169
PyUnicode_EncodeLatinl (C function), 177
PyUnicode_EncodeLocale (C function), 167
PyUnicode_EncodeMBCS (C function), 179
PyUnicode_EncodeRawUnicodeEscape (C function), 176
PyUnicode_EncodeUnicodeEscape (C function), 176
PyUnicode_EncodeUTF7 (C function), 175
PyUnicode_EncodeUTF8 (C function), 172
PyUnicode_EncodeUTF16 (C function), 174
PyUnicode_EncodeUTF32 (C function), 173
PyUnicode_Fill (C function), 164

PyUnicode_Find (C function), 180
PyUnicode_FindChar (C function), 181
PyUnicode_Format (C function), 182
PyUnicode_FromEncodedObject (C function), 164
PyUnicode_FromFormat (C' function), 162
PyUnicode_FromFormatV (C function), 164
PyUnicode_FromKindAndData (C function), 162
PyUnicode_FromObject (C function), 166
PyUnicode_FromString (C function), 162
PyUnicode_FromString(), 188
PyUnicode_FromStringAndSize (C function), 162
PyUnicode_FromUnicode (C function), 165
PyUnicode_FromWideChar (C function), 169
PyUnicode_FSConverter (C function), 168
PyUnicode_FSDecoder (C function), 168
PyUnicode_GET_DATA_SIZE (C function), 159
PyUnicode_GET_LENGTH (C function), 157
PyUnicode_GET_SIZE (C function), 159
PyUnicode_GetLength (C function), 164
PyUnicode_GetSize (C function), 166
PyUnicode_InternFromString (C function), 182
PyUnicode_InternInPlace (C function), 182
PyUnicode_IsIdentifier (C function), 159
PyUnicode_Join (C function), 180

PyUnicode_KIND (C function), 158
PyUnicode_MAX_CHAR_VALUE (C macro), 159
PyUnicode_New (C function), 161

PyUnicode_READ (C function), 158
PyUnicode_READ_CHAR (C function), 158
PyUnicode_ReadChar (C function), 165
PyUnicode_READY (C function), 157
PyUnicode_Replace (C function), 181
PyUnicode_RichCompare (C function), 181
PyUnicode_Split (C function), 180
PyUnicode_Splitlines (C function), 180
PyUnicode_Substring (C function), 165
PyUnicode_Tailmatch (C function), 180
PyUnicode_TransformDecimalToASCII (C function), 166
PyUnicode_Translate (C function), 178
PyUnicode_TranslateCharmap (C function), 179
PyUnicode_Type (C var), 157
PyUnicode_WCHAR_KIND (C macro), 158
PyUnicode_WRITE (C function), 158
PyUnicode_WriteChar (C function), 164
PyUnicodeDecodeError_Create (C function), 72
PyUnicodeDecodeError_GetEncoding (C function), 72
PyUnicodeDecodeError_GetEnd (C function), 73
PyUnicodeDecodeError_GetObject (C function), 72
PyUnicodeDecodeError_GetReason (C function), 73
PyUnicodeDecodeError_GetStart (C function), 72
PyUnicodeDecodeError_SetEnd (C function), 73
PyUnicodeDecodeError_SetReason (C function), 73
PyUnicodeDecodeError_SetStart (C function), 73
PyUnicodeEncodeError_Create (C function), 72
PyUnicodeEncodeError_GetEncoding (C function), 72
PyUnicodeEncodeError_GetEnd (C function), 73
PyUnicodeEncodeError_GetObject (C function), 72
PyUnicodeEncodeError_GetReason (C function), 73
PyUnicodeEncodeError_GetStart (C function), 72

PyUnicodeEncodeError_SetEnd (C function), 73
PyUnicodeEncodeError_SetReason (C function), 73
PyUnicodeEncodeError_SetStart (C function), 73
PyUnicodeObject (C type), 157
PyUnicodeTranslateError_Create (C function), 72
PyUnicodeTranslateError_GetEnd (C function), 73
PyUnicodeTranslateError_GetObject (C function), 72
PyUnicodeTranslateError_GetReason (C function), 73
PyUnicodeTranslateError_GetStart (C function), 72
PyUnicodeTranslateError_SetEnd (C function), 73
PyUnicodeTranslateError_SetReason (C function), 73
PyUnicodeTranslateError_SetStart (C function), 73
PyVarObject (C type), 296
PyVarObject_HEAD_INIT (C macro), 298
PyVarObject.ob_size (C member), 313
PyVectorcall_Call (C function), 116
PyVectorcall_Function (C function), 116
PyVectorcall_NARGS (C function), 116
PyWeakref_Check (C function), 214
PyWeakref_CheckProxy (C function), 214
PyWeakref_CheckRef (C function), 214
PyWeakref GET_OBJECT (C function), 214
PyWeakref_GetObject (C function), 214
PyWeakref_NewProxy (C function), 214
PyWeakref_NewRef (C function), 214
PyWideStringList (C type), 256
PyWideStringList.items (C member), 257
PyWideStringList.length (C member), 256
PyWideStringList.PyWideStringList_Append (C
function), 256
PyWideStringlList.PyWideStringList_Insert (C
function), 256
PyWrapper_New (C function), 211

Q

qualified name, 369

R

realloc(), 281
reference count, 370
regular package, 370
releasebufferproc (C type), 345
repr

AHIAHEE, 111, 317
reprfunc (C type), 344
richempfunc (C type), 345

S

sdterr

stdin stdout, 232
search

path, module, 14, 231, 234
sendfunc (C type), 345
sequence, 370

FITxU bk, 152
set

FITzUk, 191
set comprehension, 370
set_all(), 10
setattrfunc (C type), 344
setattrofunc (C type), 344
setswitchinterval() (in module sys), 237
SIGINT, 69
signal

EPYa-—Jl, 69, 70
single dispatch, 370
SIZE_MAX, 147
slice, 370
special

method, 371
special method, 371
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ssizeargfunc (C type), 345
ssizeobjargproc (C type), 345
statement, 371
staticmethod

fHAHA BB, 301
stderr (in module sys), 246
stdin

stdout sdterr, 232
stdin (in module sys), 246
stdout

sdterr, stdin, 232
stdout (in module sys), 246
strerror(), 63
string

PyObject_Str (C function), 112
strong reference, 371
sum_list(), 10
sum_sequence(), 11, 12
sys

EZa—)L, 14, 231, 246
SystemError (built-in exception), 200, 201

T

ternaryfunc (C type), 345
text encoding, 371
text file, 371
traverseproc (C type), 350
triple-quoted string, 371
tuple

ISk, 182

A AHRE, 126, 187
type, 371

FTSxUk, 7,139

HHHAHEH, 113
type alias, 371
type hint, 372

U

ULONG_MAX, 147
unaryfunc (C type), 345
universal newlines, 372

Vv

variable annotation, 372
vectorcallfunc (C type), 115
version (in module sys), 235
virtual environment, 372
virtual machine, 373
visitproc (C type), 350

B1%, 357

518 (argument), 356

VA

Zen of Python, 373
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