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L ®HIC

Python 7 7V —>arrFur7<HA &7 = — X (Application Programmer’s Interface, API) 1.
Python 4 ¥ & 7V RIZIT BHEAZLANATD7 72 2AFEE C 2 C++ 0 7a <Mt L TnE g,
2D APLIZ#EE C++ »H 2K FAU LI CHHTE 2D TTH, f@RRTESRHICTT %7912 Python/C
API & Db TVET, WAKICEL 2 —~DDHM2 5, Python/C API BHWHNF T, B K
ERBERD HRERES 2 —I)b (eatension module) . 372bH5 Python 4 ¥ &7V X2Hiiks 2 C TEPNL
EY 2B T S WS HNTT, HE. KOKEERT? 7Y r—> a3 AT Python ZHKER
(component) & LTHIHFT 2 L WS HITS; 20727 =y Z7id. —INZIEZY 7Y 7 —2 a3 D Python
DHDIAA (embedding) LWFNE T,

EBRE Y 2 — L OIERIZEER D2 D T W at 2T, ” F5[#E (cookbook)” M7 Fu—FT5 %%
HTxFET, EEZHAEEFTTHELL T NBAY bW o0bbET, —H, MO7 SV r—>a >
AD Python O HAAIX, Python 23 TETHSEWRHEL SITONTE L L=, IHREY 2 —LOIERK
IR 2 & MR TS,

%< @ API ¥, Python OHEDIAATH 20HLHRTH 2 0L ITHIBFT; WA, Python %
HOIAATVWRIELAEDT V= a i, FRICEEOIREY 2 — LIS 20BN EL ZZ 21T
BTL & 5556, Python ZFEEIZT PV — a VICHDIAATASHNIEREY 2 — L OEEHITFEL
(o TBLDIEIWEZLFLBVWE T,

1.1 J—7+« > J8B%

CPython IZ&®H 2% C a— FEZFWVWTWBEAIEZ, PEP 7 OF A Fo 4 v e BEEICELRITIUT BD FE
Ao ZDHTARIALE, a¥ b Y Ea— bRRD Python D= 2 VICHEFRELEHAINE T, BHOD
P—FR=T 4 —DEI 2 - Tl ZNZ2WVOH Python IZa Y MY B2 — 3505 D TRIFIUI. 20O
BEEWIES REIIDD $H A,


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

Python/C API % 5 /=0 1c 0Bz, BIEL. BB X~ 0 DR TOEREA ¥ 70— FT512E. LLFOAT:

#define PY_SSIZE_T_CLEAN
#include <Python.h>

Y —RAa—RICEABLET, ZOT2ERT 52, fHlEAy X <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h>, <stdlib.h> % (FIHTE4U) 1 > 2L — KL E T,

AMR: Python &, AT AR KXo TUIMEEANY XOERICHE T2 L5877V Faty HERZT-o T3
DT, Python.h ZWVWINDOEFHEAY XX D JHENICA V71— F HRIEED FHEA

Python.h # A4 ¥ Z7)L— R¥ BRI, #IC PY_SSIZE_T_CLEAN #EHKT 3 Z e BRI NE T, Zo~vrn
DIEFNZOVWTIX 5| BOBIREMEDIBE 2SI L TLZX W,

Python.h TEHEXN TS, T—FhbHZ 3HATET (Pythonh 254 ¥ Zl— F LT3 EEHEA y D%,
ANERR = £ 37) wid, BT Py £721F _Py DM X EF, _Py T E 2%4HNE Python FEZETHEMER 3
572D DHHTT, JLIRED 2 —LOIEFIXH - T b TR A, HHEERD X 2V NE TR ADEE L FFE
HHEHA,

ARR: API O —H13, Py ® Py TIAE 2 4FIZERKT 23— FERHENICEVTIIRD $HA, BrHa—
FEHDANZREL X820, D Python D A=Y a Y CRICAHIBERIN T, 2—FDEWza—FD
AR S < T2 AMREMED D D £ 37,

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 F1E LIS
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1.3 Efla~o0O

Python O~y & —7 7 A MZIFERZ~ 7 a0 OPERINTVET, 2LO~ 7 uld, 2RI
D¥ 25 (BlZE. Py_RETURN_NONE) DELITERDVH D £F, X O~z Ebrz2d 5o~ 0
BINEDAY X =T 7 A NVMZERINTVET, 7L, TITERIFNIEINTVWE ZIERD $8A,

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 TEM.

Py_ABS(x)
x OMHMEZIR L %5,

N—ar 3.3 TEM.

Py_MIN(z, y)
x &y OR/MEZIRL 3,

N—3 g v 3.3 TEM.

Py_MAX(z, )
x &y ORAMEZERLET,

N— g v 3.3 TEM.

Py_STRINGIFY(z)
x % C XFHANEHLF T, Hlx13, Py_STRINGIFY(123) & "123" #KEL 3,

N— g v 3.4 TEM.

Py_MEMBER_SIZE(type, member)
(type) HEKD member DY A4 X% NA FHEATRL £3,

N—3 g v 3.6 TEM.

1.3. EFlz<o0O 5
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Py_CHARMASK (¢)
FIBUISCFED, 128, 127] H B W [0, 255] DHIPHDOE TR IR D $H8A, 2O~ 7 nld {5
BLXF ZFv AL c BERLET,

Py_GETENV(s)
getenv(s) WM TWVWEFTH a~v~ryFI74 T -EFEIILELEHEE (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=57 0 N/ G

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

N—gr 3.8 TEH: MSVC #R— bpEMmEnE 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.

VN7 =57 0 N /MG

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.

VN7 i=57 0 N /G

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

RDOR=I ki)
6 F1EIELHIC
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(FiDR— 25 D %)

{NULL, NULL}
};

1.4 #7920k BELUERBAVV b

Python/C API Bd$i3. PyObjectx BD—2L L5 R EZFH x5, Z08UI, FED Python 4
7Y 27 N ERBT 5 AEH (opaque) 27— ZTUAND KA X TF, Python ik, £TD Python * 7
Y7 MIRIZL ALDRI (B XA, Ra—7HEBl (scope rule), 515 L) TRV ET, 1ZE
AEYERTOD Python A 7Y =27 Mak—7 (heap) RICEIPNET: D/, Pylbject BOF 7S =7 b+
. HERCE (automatic) ¥ LT HENGIRE (static) ¥ LTHES TEEHA, Pylbjectx BlDKRA ¥ RE
BMOAESTEET, H—0FIINK, BT 27 b T BIA TV 27 MEXE VR (deallocate) LTl
RHRNDT, BEISEEEED PyTypedbject A 72 =27 MZLE T,

2T Python #+ 7Y =2 MZIE (Python BBAIT S &) B (type) L BWA T >+ (reference count) 3%
DET, HBA T2 VORZ, 20TV =27 MR OBEOA TV =7 Mo (FIZITEE, VA, 22—
PEZEBE, Y, ZOMBEITOWTIE types THALTVWET) ZELE T, K<ALATVARIZDON
TiE. FASZODBFHEL T, 237227 FBZOHEHE S pFARLNE T fil 21X, PyList_Check(a)
i, a TRENZATI =7 b Python VA MDD X (02D ZIZRY) BEEEZIEL 3,

1.4.1 BEEAY >V ME

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 BELUEBRAYVF 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, HEEBFFOHLT, 547927 bADOSREZILOH XN 2 BEEICE TEICE. Zo0rlReM:: B
B4 7027 bAOBRE BHEB (steal) AL, ZHITRVWEEDHD £5, BRBZERL ik, B

WKSBEELEL X212, BBOMEENZOBEICR - IHE L. BBOMNEH LITICZFTE#ENR2L 73
YWVWH T,

SMERAWMBBERIIIFILAEDD EXA; fINA LTELHMBENT WS DX, PyList_SetItem() ¥
PyTuple_SetItem() T, TAHEI—r Y RIZANDEHRIINT 2 S WEBAWMD £F (LAH L, HEOA
BHEDRXTNARY XM DBIIIBAMD FEA), THoHDBEEIZ. VA MRX TADOHICHZIERE i
AT 27 bR ATV BOHRENREZAZ LT 5501, ZREBAMS X5 ITRFFEINTVE
35 B2, (1, 2, "three") WO X TAZAERT 23— FEUTOLS R EF (& h DR THSLHE
DZLIFENTBEET,; bob IWEXHEERTRLETD):

8 F1E LIS



The Python/C API, JJ—2X 3.10.19

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 LWBIEEZIR L, T IC PyTuple_SetItem() IZHWENFE T, BHIEF
NBI 20X 7Y 27 bEFHLZWEEE. SRECEKZMEOHIRIC, Py_INCREF() ZFHALTD
5 —DDBMMEEIFL T EE W,

BRAI, PyTuple_SetItem() EZX TIVIMEZ Y VT 57200 ME—D FIETT; X TVIIEETRERT —
XTI DT, PySequence_SetItem() X PyObject_SetItem() %{f5 & LOBWEIIERINTLEVET,
HOTRILDMEEANTNL DB D4 S, PyTuple_SetItem() 72 LMEZ EH Ao

A<, VA MIEEZANTWL a— Fi& PyList_New() ¥ PyList_SetItem() TEIFE T,

UL LUEBRICE. RIAPRPYRMEERL TEZ ANZRICE, LRI RAERIZFLACHFVERA,
O PHMED D 2B, Py_BuildValue() 3B D, FLAYDEERA TV =27 b7 3 —< v FXXFH]
format string DIFEILFHEDNT C DEISAEKRTEET, flZE. LOoZHEOa—-F7uy 27id T
ESBEMZSNET (27 —F = v 2 ICORELTVET):

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;

(RDR=I1Z%i )

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

Py_DECREF (index) ;
}

return 0;

BBORYEDOEE I, KIEDLERD 5, 3L ACOBBIIOVWTIE, SREZEL T 2o
TRIEMDIED S MR V—HT, 247V =7 MR 250EET X5 4% OBRIE. SRICH
TRHEMEERCHLANCS 2 $3, BHEEETT: 2L0BE. BBDRTATY 27 MEZOHT (on
the fly) ZERE N 2720, HEUH LAIDE 2 ZISER S N4 TV 27 Mt 23— DBk 250 5T
3o WMo T, PyObject_GetItem() X PySequence_GetItem() DX I, 7Y =7 MIHT 2% K
FTHHOBEEKIZ, BT RZRE2RLET (WO LU ZROMAEEICRD £7),

HERZODIZ, BEEPRTSHROMEELE TS0 500, EOBBERIETr2 ks, CHRETZZ
ETY — BRMECH LR 8D BRI LTELLA 7Y =7 o) X CORMEICIEEFRSD %
BA! o T, PyList_GetTtem() %{fio TV R MNOBEZERBLGEEICIE. SROMEFICERD FEA
— D, FACERZFELCY R D> 5 PySequence_GetItem() (MHFH ZOBBITELFELIIEEZLE D ET)
ZESTHMDHT &, BENLATI 27 MITWHT 22 E1R T,

IR, BB 542 ) A MIH L THRERZOAF 2 AT 282D X5 L THEIT 202 RLHIT
9 —D0I PyList_GetItem() ZfE->TWT, &5 —DI PySequence_GetItem() Z{Ho>TWET,

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=212F )

10 F1E LIS
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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;
}
1.4.2 &

fic d Python/C API WBWTEEREH 2FHOTFT—XBP WL O20HD £7; 1T AL int, long,
double, BL U charx ¥ \Woiz, Hixd C OF—RBUTT, £/, TP 2 — L TRALTWAEKESIZET
BBICHOWONZEN R T =T, FilLnwAT =27 MBI 27 —&EMEEEAR LD, BEHOEE
IR LD T 237D IBER T WO o TVET, ZNHDRIZOVWTIE, ZORZ5 BB & 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 7u 7' o7~k HEDZ I —UHENRKRER Y X7 T ULIFNERS BEEZHD FEA; LWH LKL -
AN, MEOFECH LA, ZOFRMOHLAL 2 WwWo/2BHI1I2, by TLRNILDA VR TY REETH
NI LE T, AV EZTFTUEREBIE. AX v 7 FL—ZANy Z e &b THNE 2 —FICHE L5,

LIZAD, C IR IvoRE. T —F = v ZIFECIHRCTbER D £42 A, Python/C API O£
TOREIE, BIO F¥ 2 X > THHIECHAD R VIR D IS 2 5TT 2 ATREMEDLNH D £ 3, —MRRVREEL L
T. D207 —IEBT 2 &, BBUIRAIN 2FE L T, BENICBT 2 ZROMEEZ 2 TR
FE L, =7 —1{H (error indicator) ZIRLET, FFaX L PZEINTRVIEES IO —(HIBEBROR
1.5. s 11
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DIEDOTNZ K 5T, NULL % -1 DEBELHRICRD 5, W OO TIE 7 - VETH/fBERL. Hidx
F—%mL %7, EODTHOHOBEBTIIAMLR LTS —HBIELIRI B 57D, HDVEVWREDEZELRD
32D T. PyErr_Occurred() THRINICZ I =T XA M 2{T5RBERH D £3, 2o OFISIEICIHRI
WREXaxXy M kg,

ISR DIRBEIETR (exception state) 1. AL v FHAMICHEIW-FEEEE (per-thread storage) N THEM
ENET (ZORBEHEBIZ. ALy FREDRVWT SV —>a Tl e— L RGEREHEFA T TT),
—ODALy FRZODREBDOES S FINBFEEL D, FERELTVRVS, 2D %3, B
PyErr_Occurred() 25 &, ZOREZFANSNET: ZOBEKIEIHINIFE LIZBIEZ oA 4 7
Pz MTHT 2SR (borrowed reference) 23R L. Z 9 TRWVWE 2121 NULL iR L 3, flShIKEE
ZRETHEBIIBEZ S H D ET: PyErr_SetString() i3d o b I<HONTWS (A, b o bILAMK
DRV BINERET 572D DT, PyErr_Clear ) EHIFVREEEHRZTHE L E 2 B8TI,

TRLHISVRERRIZ. 3 204 7Y =2 b fISLOEL, FINDME. ZLTRL—ANy 7, 26KV ET
(A7 =27 bd NULL ZHUDFET), Zh 6 DIFHIZ. Python @ sys.exc_info() DFER & [F UE
ZRBHET; idWwRA, C & Python OFIFHRERHIZEFE L TED D ¥ A: Python BT 561444 7
¥z 7 Md. Python O try ... except X THRITMWH LA 7Y =2 b 2RT 7. C LILDOBISHREENE
WHBTEHET 2 DI, EXNBIIMERZ sys.exc_info() ZDOMICHERET 2 X SHUDEFS 5 Python DA
Fa—=FAYETVEDRAL N —=TZEET 2 T, NP EBOMTZIFEL SN TWBREEZITTT,

Python 1.5 %51, Python TH N 7/za— Ko HEMREBIERICT 72X 24k LT, #ERRXATH
TAL vy RE—T7 KA sys.exc_info() KHR->TWADTHEREL T XV, ZOBEIX Python 2 —
FOFTENTVE AL v FIZBIT 2 HIAMKEBHEREZEL T, £/, ZhsofiFREERICN T2 7 7 +¢
AFBUE. W7 L SEKRDT (semantics) BEE XN, H 2BBHFIS 2HIET 2 . ZOBBEFEITLTYL
ALy FOFSMREERZ RFEL T, O LAIOBISREBHERZ MR T2 X5k D L, ZOEHEIC
XoT, BEZIICAZBBIBENR > T b hlz EEEZT Tl SIS, fSLIEEa—F
TELBETWEAZEIMELTVWETS: £ FL—XNY ZHDRAX Y 7 7L —ATERINTNE AT
V7 AL UIETRELCHEGZKOZATVW0ZKR LTVWET,

—MRA7ZFEHE e LT, D28 R OBBENOH LT o 20FEz2 S8 5 & &, IO LA BEEHIS
ZEHLTOROVHAFARL S TR ST, d LEH L TOIUR. 2 OBISMREEEHIEFE O H LHNCE S 72
I D A, WOHLITTOBBIIA 7Y =7 VBROMEME TN THREL, =7 —HBIE2ERE 2T
B ERADN, RPN EZRET 2LEX BODFHA - TARI 2 TIUE, o FREHEINZEND
Df e EHEELTLENY, =57 —DFERZDS DI T 2EERBEREZKS ZLiZ2D 5,

Bist i L TETHNE. £D sum_sequence() T/RLTWVWET, BRICH., ZoflTid=s —2B L%
BT oS HERS 2 E DD D A, MUFOBBOHITIE, =7 — 10T 2RBRICOVTRLTVE
3, £3. £S5 LT Python TELOPFELENEL TS 5 5 7DHI12. Ffi7s Python 23— FZ/RL X3

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

UM s 23— Rz C TREICENLDHDOTT:
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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! ZoflTix, FEDOHIsEILIET 2
72®IZ PyErr_EzceptionMatches() B XN PyErr_Clear() ZE 55 0% RLTWVWET, £k, FrGE
ERoTWSSIRT, fHD NULL I 208 LB WD DEIET 2 729HIT Py_XDECREF() % ¥ 55 bR
LT0ET (BBHAIC X PV Tng 22 FER L TLZX W, Py_DECREF() 1 NULL ZICHi<{ bT &
277v2al¥d), ELLEESE 2701 AR OZR2REET 570 DA% NULL THIHHL
T IEHNEETT; A, Do LORVEZERT HFRICEL -1 (KK THLL THWT, &%
OBFMEUHLETS FL Vo 2EAEICDA 0 () ICRELET,

1.5. % 13
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1.6 Python DiE&HIAH

Python £ ¥ & 7V ZDEDAAZITI N (WODIRILREY 2 — L OFZFOMR) AU T &I UE7%
LIRVEERZ X ZIE, Python 4 ¥ &2 7V X2 OHA{LILIE (initialization), & L TEZ 5 I3 T0LHE
(finalization) T3 4 Y X TV XDIZL AL DKREIX. A4 VX T XDEEHRLHIEZ EH A

AR CALIE 21T 5 BIEIE Py_Initialize() T3, ZOBKIIT— FEADEY 2 — A0 525 T —
TNEER L, LHEE S EY 2—) b builtins, __main__, BEXL sys ZERLET, /. TV 2K
FRR (sys.path) OFIEHLBITVE T,

) =

Py _Initialize() OHTIZ. 7 RZ VY T+ AD5E VY A M (script argument list, sys.argyv O Z ¥)
EPRELETA, TOERPRICHEITEINS Python 2 — FNHTHER S, Py Initialize() DK T
PySys_SetArgvEx(argc, argv, updatepath) ZFEUH U THIZRANICERE LRI IUIR D £R A,

FEAEDT AT AT (FHT Unix & Windows &, Ffll2SHTHLICERRZDIELETHY), Py_Initialize()
FHEHED Python 4 ¥ &2 7V X EZITIHAK DG T 2 #HERRICE SOWT, Python D74 75 U H
Python 4 ¥ & 7V REFHRADL S DHHM AR TROD 2 L WIRED FICEY 2 —VRBAREFHEALZ
T DD IOMRTIE, = ravxy FREASR (BREZA PATH) FiTH D% 57 python &\ 5 il
DETT7 7 ANDEINTVEZT 4 L7 PUVDET 4 L7 MU 25 DOMHENT, 1ib/pythonX. Y &\ 5 KD
TALZMUERLETD,

il 21X, Python FfTHEAD /usr/local/bin/python TROM -7z F 58, 54775 VUD /usr/local/
1lib/pythonX. Y IZH2bDEMREL 5, (FBICIE. DRI 7 74—y 7 (fallback)” DI 4 75
VAIETH DD, python A PATH RV H IO E S, ) 2 —IX PYTHONHOME Z&ET S Z & T
DENEE A —N—F 4 F L7 D, PYTHONPATH Z&E L CEMD T 1 L2 + V) ZHEE D 2 — VR SR OH]
WHIALZD TEET,

HHAAEITS 7 TV r— a v Tl Py_Initialize() ZFFU'H 3 BIIC Py_SetProgramName (file)
ERECHT T, FRROMBRERETEET, ZOBEDAAT TV r—2a Y TOREIFIKARL LT
PYTHONHOME THA — N5 A4 FTE, EEDED 2 — LRSS ZDFNITIELIET & LT PYTHONPATH A3 A &
NBZDTHEELTLEZWN, 77V 5=y aryTEYa— URRAZREZRRZHBELI-VOR S, HEIK
Py_GetPath(), Py_GetPrefiz(), Py_GetEzecPrefiz(), B KU Py_GetProgramFullPath() DL %1
BLUARITIERD FRA (I BI1E4 T Modules/getpath.c TEFRINTVET),

72 %12, Python ZWEHLETOREIZD L LW e B E3, fIRIE H27 7V —2aryTRETZR
W HR DB L (start over) X¥ 3 (Py_Initialize() &b 5 —EMUEHIEZ) K5I Lwhd LE
Yho, HBWE, 77V r— a P Python & —BHHWIK X T, Python 2SR L 7= X £ ) BERX B2\
b LNFERA, Py FinalizeEz () 252 25 LM EZ R TEE T, F/z. BB Py_IsInitialized()
1%, Python DHAEMIEADKRBICH 2GEICELRLET, OO OBEBUICOVWTOX 54 2 HFRI.
BOTETHAL £3, Py_FinalizeEz() » Python 4 ¥ X 7Y XIZHRENTLLTDOXEY & BT B30T
TIRBW Z2ICHERELTLEI W, HIZE HHREY 2 — VKo THEREI N X EVIE, BEDL ZA1#
BT 2ENTEEREA,
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1.7 NNy JhREJL K (Debugging Builds)

AVERTYREIIREY 2 = VIR L TOEMF = v 72T 572000 L D00~ 27 B2 G312 LT Python
ZELRTHIEDNTEET, TNHDF v 7k, EfTRICKRER: —N—~vy FEREUZEHALD D %
o DT, T74NFTREEMTINTVERA,

Python 7Ny ZHREIL RO TORED Y X + 23, Python ¥ — AFLAi (source distribution) ®H® Misc/
SpecialBuilds.txt CH D EF, BEAIT U FDIL—R, XEVT7RT—XDTNw T, L VRTYEXD
XA N=TDELNVTR T 74 ) Y IBMARRETT, DN ENL FIZOVWTDA, ZOHIDKD
DETTHAL 5,

4 Y &RFY X% Py DEBUG ¥~ Z7 B EEMILTary 4 L33k, NI TRy ZELREwbiS
Python 3T % ¥ 3, Unix Tid. ./configure 2<% ¥ FiZ --with-pydebug #3BfIF % Z & T. Py_DEBUG
PEMCRD £F, ZOHE. BEEMIC Python A TIX7% W™ _DEBUG dE#CAZ D £, Unix EIJL 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 F /3
Y EZBHBLTLIEIWV), &TD Pylbject IK_DD7 4 —LREBMT ST, #FHFOF T =7+
DR —HE#AE Y X O EHINET, 2 TOHID AT (allocation) 23 F L —XEhE T, KTHIZ, 2TD
BoTWdA 7T PRRREINET, A VXTI T 4 TE-—FTIE A VX TV RIZKEIXDFEITDR
KICRRSNET, )

X DEFLWIERICOWTIE. Python @Y — R (source distribution) ®H D Misc/SpecialBuilds.txt
EHBILTLIZE N,

1.7. FNyJRREILE (Debugging Builds) 15






TWO

C APl & EM

Python @ C API 1%, Backwards Compatibility Policy, PEP 387 i2 &k » TR#EIhTWVWE T, C API &
RAF—V Y —RZLREBFBINETH (BIZIF 3.9 2256 3.10 N), FLAYOETIZY —RAE#}THYH, &
FIEH LW API ZBMNS 27200 T3, BEFD API 2ZHE L7 D, API ZHIFRL 7D 32 D3, FEHELEHIRH
DD RANLHEZIBIET 258DA T,

CPython @ Application Binary Interface(ABI) i&. ~A >+ —V U —XETHIAB K OERFEEESH D £
T (TheDPRCAETaAYy I VENLGE, U TV b7 x—LTERINER 22R), 207D,
Python 3.10.0 Fica vy 84 radh/za—Fi& 3.10.8 TEIEL., ZO#HHEMTI D, 3.9.x & 3.10.x TIX
A RANT ZREDRDHD $F,

_Py_InternalState DX HIX7 Y X —ZAAT7HRNCDOL BDIZ. Ny F VIV —ATHFHERIEEXN LA
B H BS54 RX—+ API T3,

2.1 &% ABI (Stable Appliction Binary Interface)

Python 3.2 TliZ. Python ® C AP1 ¥ 7+t v b TH3 Limited API D EAXINF L7z, Limited API @
AR 2I0EEEEIX. —Ear it el RO NN—Y 3 > D Python TEWEXE2 Z e TEE
F, Limited API ONEIZ listed below T,

ZHNETREICT 572012, Python & Stable ABI Z1EtLTW¥ 3, ZHid. Python 3.x D N— a3 VT
HEHEZEHFEOS Y RILVDESTT, Stable ABI (2, Limited API TRXINTVWE Y VHRALITTHRL,
Limited API WA= g Y 29 KR— b T 272DIBBERERRY, o> v RKAbEFhT0ET,

(fHEICF 272, TOFF a2 Xy b TlE JEIEMKEE 12OV THFH L TWE 32, Limited APT & Stable ABI
E. API OFRTOfER, 722 21X Python OMHAABIZH L THU LS5 ICEHEL £7)

Py_LIMITED_API
D7 Bu% Python.h &4 7 )— F¥BHNIERT S Z & T, Limited APl OAZHEHT L
R L, Limited API N—2 a Y EERT 28R TEE T,

Py_LIMITED_API % PY_VERSION HEX DY UL TEF L. fLRMKEED Y R — 3% Python DFAK
N=Va L ET, ZDOIEMEREIX. IBEINZANA—2 3 VREDTXTD Python 3 VY —2R
THaYRSRAAEFTIEEL, Z2ONN— a Y FTIZEA XN/ Limited API 2#H T2 BT
7,

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

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

Windows Tld. Stable ABI % {35 2 #LiRMAEIX. python39.d1l D XS N—=Ya YEHEDF A4 751U T
1372 <\ python3.d11 WX LTV ¥ 732 0%ENH D £7,

W DOPDT Ty b7+ —A5TiE, Python I abi3 X 7 THMFONIHBEIA 77V 7 7 A VEEL THE
HiAABE S (B mymodule.abild.so)o ZD &K S HRINKREY 2 — )LD Stable ABIIZHE LTV 2L 5 0
FrvZENERA, I—F— (FLBZDAY Fr—Y ¥V —)L) &, 72¥ Z1E 3.10+ Limited API TE L
FENIREY 2 — s, ZRLLRDAN— 3 @ Python IZ4 Y A b — L REWI L 2TERT 2 0HEH
HH%T,

Stable ABI IC&EN 2 TXRTOBABIE, v70e LTEITRL, Python DHEBFEI A4 77 1) 0B# Yy LT
FHELES, 2070, CFY Faky b 2HHLRWEEIOEHT e TEE T,

2.1.1 API RO—TeNT #—I > ZDFIR

Limited APT ® HfElZ. 7/ C API TRIBERTARTDOZ L #ERT 22 2 TTH. BZ 5 HEE L ofl#yas
HHFEI,

Bl 21X, PyList_GetItem() IFIFARIRET A, £ D “unsafe” ~Z7 v DEM PyList_GET ITEM() \IF|H
TEEHA, 2OYZ0E, VAMF TV 27 bOAN—Ya VEBEOEEOHMHMETZ LN TES T
O, IDEHICUETE 2 e BN TEET,

Py_LIMITED_API ZEEL7ZWVE., W 20D C API B4 > 74 vbah/zh, v~/ nil@E b7
DL%F, Py_LIMITED_API #EHKT 2L, ZDA ¥ 74 LT D, Python O F — X el X
NTHLE LIEEHNFIREICIR D 92, HREVPME N T 2 R[REMEDL D D £ 5,

Py_LIMITED_API OEFE%HE K Z ¥ T, Limited API JEiRE = a YEHD ABl Ta Y (AL T35 2 2H
AEETE, ZHUCE D, ZD Python DAN—T a TR 7 4+ —< Y AZ2ALEXEZ 2 AT I, Btk
BHIR X% F, Py_LIMITED_API Ta Y XA LF 3L, N— 3 VITREE LR WIERIEEEDFIH T = 25
&, BHlzE, KA Python A=Y a > DLV Y —RIHELEIRREY 2 — LV REAT2 N TES XS
&b E9,

2.1.2 HIRfTE APl DFER

Py_LIMITED_API Ta Y %4 /L5 3% Z ¥ X, Limited API % Stable ABI IC#lL /22— FTH 5 Z L &5
BRAET 2D TERVI L ICHERLTLZE W, Py_LIMITED_APT IZERL T E I AN—L TOE T,
APL K3 EIN 2L~ T4 72 AD XS BMOFED EETATVE T,

Py_LIMITED_API 23R IF72 WIIRED 1 D&, Python @ R’ N— a > TR 25 [$0E o BRI UH S
22 T3, BIZIE. BRI NULL 2Z A8 %E X CAEL & 5, Python 3.9 TlX NULL &7 7 4L b
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DZEE)ZEIR L £ 323, Python 3.8 T Z D51 EIIERMFH I A, NULL oS h eI LIy a L
3, FEEDOSIEIE. BEERD T 4 — L FICH L THHEREL £ 3,

b5 —ODMEIX, —FROMIEKR T 4+ —L KA Limited API O—TH 31222 53, Py_LIMITED_API
MHEFSI N FWBEIERRICR o TWRWI T,

NSO S, FABIRMEREY 2 =AY R—-1+52 §RTD v 1 F—7% Python X"—Y a3 > TT R
FF23Zr. ZLTTENT BHEWVW AN—Va TEARTZ I 2HEE LT,

7, EHT2IRTO API O FFa X ¥ 2R L. ZHDHRANIC Limited API O—#TH 208 5
PEFrvITBIEBEOLET, Py_LIMITED_API NEHRIN TV TH, FMNARIEET (H 2 W0iEN
JELTERET) W O0DTI74RN—MEENAFHINDZENHD T,

Python 3.8 C Py_LIMITED_API 2> XA NLF 52, ZDIIREY 2 — /L& Python 3.12 THEIfEL F 525,
#3 LS Python 3.12 T OAYNAIL TEZ LB RLZRWVWI IEREL TLEZE W, KT, Limited API ©
—#E, Stable ABI ZE L TWAR D, R THIERX N 20d LILER A,

22 7539 b7 4—LTERINER

ABI OZEME Python 72 TR, HHT2as 34 5, BLLDIA TS5V, av XL 5DF T ay
WHMKIFELE T, WEL ABI OHWM T, ZHLH0FMD 177y b7+ —2o) RERLZ T, @, OS
O uty b7 —F T 7 F X IHKIFELE T,

BEDT T v b7+ — b EOFATD Python A—3 2 > 237252k ABI 2R LR WHETEL FEATH
% 2t ZRAET 2 Did. Python OERERMEDEMFETT, Tl python.org RZ L DY — Fo%—F 4 —
DA TEH 5 D Windows £ macOS DV Y — XADGFETT,

2.3 PFREhR API ODRE

BifE. Limited APTICIENOHESEENTVET:
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. FSYNITA—LTEEINEE 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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o PyCFunction_GetSelf ()

e PyCFunction_New()

e PyCFunction_NewEx()

e PyCFunction_Type

e PyCMethod_New()

e PyCalllter New()

e PyCallIter_Type

e PyCallable_Check()

e PyCapsule_Destructor

e PyCapsule_GetContext ()

e PyCapsule_GetDestructor()
e PyCapsule_GetName ()

e PyCapsule_GetPointer()

e PyCapsule_Import()

e PyCapsule_IsValid()

e PyCapsule_New()

e PyCapsule_SetContext ()

e PyCapsule_SetDestructor()
e PyCapsule_SetName ()

e PyCapsule_SetPointer()

e PyCapsule_Type

¢ PyClassMethodDescr_Type

e PyCodec_BackslashReplaceErrors ()
e PyCodec_Decode()

o PyCodec_Decoder ()

e PyCodec_Encode()

e PyCodec_Encoder()

e PyCodec_IgnoreErrors()

e PyCodec_IncrementalDecoder()

2.3. [RERR APl ODRE 21
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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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e PyDictRevIterValue_Type
e PyDictValues_Type

e PyDict_Clear()

e PyDict_Contains ()

e PyDict_Copy()

o PyDict_DelItem()

e PyDict_DelItemString()
e PyDict_GetItem()

e PyDict_GetItemString()
e PyDict_GetItemWithError()
e PyDict_Items()

o PyDict_Keys()

e PyDict_Merge()

e PyDict_MergeFromSeq2()
o PyDict_New()

o PyDict_Next ()

o PyDict_SetItem()

e PyDict_SetItemString()
e PyDict_Size()

e PyDict_Type

o PyDict_Update()

e PyDict_Values()

e PyEllipsis_Type

e PyEnum_Type

e PyErr_BadArgument ()

e PyErr_BadInternalCall()
e PyErr_CheckSignals ()

o PyErr_Clear()

e PyErr_Display()

2.3. [RERR APl ODRE 23
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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_SetExcFromiWindowsErriWithFilenameObject ()
PyErr_SetErcFromWindowsErriithEFilename0bjects ()
PyErr_SetExcInfo ()

PyErr_SetFromErrno ()
PyErr_SetFromErrnoWithFilename ()
PyErr_SetFromErrnolWithFilename0bject ()
PyErr_SetFromErrnoWithFilenameObjects ()
PyErr_SetFromWindowsErr ()
PyErr_SetFromWindowsErriithFilename ()
PyErr_SetImportError()

PyErr_SetImportErrorSubclass ()
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e PyErr_SetInterrupt()

e PyErr_SetInterruptEz()
e PyErr_SetNone()

e PyErr_SetObject ()

e PyErr_SetString()

e PyErr_SyntazLocation()
e PyErr_SyntazLocationExz()
o PyErr_WarnEz ()

e PyErr_WarnEzplicit()

e PyErr_WarnFormat ()

e PyErr_WriteUnraisable()
e PyEval_AcquireLock()

e PyEval_AcquireThread()
o PyEval_CallFunction()

e PyEval_CallMethod()

e PyEval_CallObjectWithKeywords()
e PyEval_EvalCode()

e PyEval_EvalCodeEz ()

e PyEval_EvalFrame()

e PyEval_EvalFrameEz ()

e PyEval_GetBuiltins()

e PyEval_GetFrame()

e PyEval_GetFuncDesc()

e PyEval_GetFuncName ()

e PyEval_GetGlobals()

e PyEval_GetLocals()

e PyEval_InitThreads ()

e PyEval_ReleaseLock()

e PyEval_ReleaseThread()
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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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o PyFloat_GetMaz ()

o PyFloat_GetMin()

e PyFloat_Type

e PyFrameObject

e PyFrame_GetCode ()

e PyFrame_GetLineNumber ()

o PyFrozenSet_New()

e PyFrozenSet_Type

e PyGC Collect()

e PyGC_Disable()

o PyGC_Enable()

e PyGC IsEnabled()

o PyGILState_Ensure()

e PyGILState_GetThisThreadState()
e PyGILState_Release()

o PyGILState_STATE

o PyGetSetDef

e PyGetSetDescr_Type

e PyImport_AddModule()

e PyImport_AddModuleObject ()

o PyImport_AppendInittadb ()

e PyImport_EzecCodeModule ()

e PyImport_EzecCodeModuleEx ()

e PyImport_EzecCodeModuleObject ()
e PyImport_EzecCodeModulelithPathnames ()
o PyImport_GetImporter()

o PyImport_GetMagicNumber()

e PyImport_GetMagicTag ()

o PyImport_GetModule()
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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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o PyList_SetItem()

o PyList_SetSlice()

o PyList_Size()

e PyList_Sort()

e PyList_Type

e PyLongObject

e PyLongRangelter_Type

e PyLong_AsDouble()

e PyLong_AsLong()

e PyLong_AsLongAndOverflow()

e PyLong AsLongLong()

e PyLong_AsLongLongAndOverflow()
o PyLong_AsSize_t ()

o PyLong_AsSsize_t()

e PyLong_AsUnsignedLong ()

e PyLong_AsUnsignedLongLong ()

e PyLong_AsUnsignedLongLongMask ()
e PyLong_AsUnsignedLongMask ()

e PyLong_AsVoidPtr()

e PyLong_FromDouble()

e PyLong_FromLong ()

e PyLong FromLongLong ()

e PyLong_ FromSize_t ()

e PyLong_FromSsize_t ()

e PyLong_FromString ()

e PyLong_FromUnsignedLong ()

e PyLong_FromUnsignedLongLong ()
e PyLong_FromVoidPtr()

e PyLong_GetInfo()
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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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e PyModule_AddIntConstant ()
e PyModule_AddObject ()

e PyModule_AddObjectRef ()

e PyModule_AddStringConstant ()
e PyModule_AddType()

e PyModule_Create2()

e PyModule_EzecDef ()

e PyModule_FromDefAndSpec2()
e PyModule_GetDef ()

o PyModule_GetDict ()

e PyModule_GetFilename ()

e PyModule_GetFilenameObject ()
o PyModule_GetName ()

e PyModule_GetNameObject ()

e PyModule_GetState()

e PyModule_New()

e PyModule_NewObject ()

e PyModule_SetDocString ()

e PyModule_Type

e PyNumber_Absolute()

e PyNumber_Add ()

e PyNumber_And ()

e PyNumber_AsSsize_t ()

e PyNumber_Check()

e PyNumber_Divmod ()

o PyNumber_Float ()

e PyNumber_FloorDivide()

e PyNumber_InPlaceAdd()

e PyNumber_InPlaceAnd()
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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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e Py0S_AfterFork_Parent ()
o Py0S_BeforeFork()

e Py0S_CheckStack()

e Py0S_FSPath()

e Py0S_InputHook

o Py0S_InterruptOccurred()
e Py0S double_to_string()
e Py0S_getsig()

o Py0S_mystricmp()

e Py0S_mystrnicmp()

e Py0S_setsig()

e Py0OS_sighandler_t

e Py0S_snprintf()

o Py0OS_string_to_double()
o Py0S_strtol()

o Py0S_strtoul()

e Py0S_wsnprintf()

e PyObject

e PyObject.ob_refcnt

e PyObject.ob_type

e PyObject_ASCII()

e PyObject_AsCharBuffer()
e PyObject_AsFileDescriptor()
e PyObject_AsReadBuffer()
e PyObject_AsWriteBuffer()
e PyObject_Bytes()

e PyObject_Call()

o PyObject_CallFunction()

o PyObject_CallFunctionObjArgs ()
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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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e PyObject_HashNotImplemented ()
o PyObject_Init()

e PyObject_InitVar()

o PyObject_IsInstance()

o PyObject_IsSubclass()

e PyObject_IsTrue()

e PyObject_Length()

e PyObject_Malloc()

e PyObject_Not ()

e PyObject_Realloc()

e PyObject_Repr()

e PyObject_RichCompare()

o PyObject_RichCompareBool ()
o PyObject_SelfIter()

o PyObject_SetAttr()

e PyObject_SetAttrString()
e PyObject_SetItem()

o PyObject_Size()

e PyObject_Str()

e PyObject_Type()

e PyProperty_Type

e PyRangelter_Type
 PyRange_Type

e PyReversed_Type

e PySeqIter New()

e PySeqlIter_Type

e PySequence_Check ()

e PySequence_Concat ()

» PySequence_Contains ()
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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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e PySlice_New()

e PySlice_Type

o PySlice_Unpack()

e PyState_AddModule()

o PyState_FindModule()

e PyState_RemoveModule()

e PyStructSequence_Desc

e PyStructSequence_Field

e PyStructSequence_GetItem()
e PyStructSequence_New()

e PyStructSequence_NewType ()
e PyStructSequence_SetItem()
e PySuper_Type

e PySys_AddWarnOption ()

e PySys_AddWarnOptionUnicode ()
e PySys_AddXOption()

o PySys_FormatStderr()

o PySys_FormatStdout ()

» PySys_GetObject ()

e PySys_GetXOptions()

o PySys_HasWarnOptions()

e PySys_ResetWarnOptions()

e PySys_SetArgv()

o PySys_SetArgvEz ()

e PySys_SetObject ()

e PySys_SetPath()

e PySys_WriteStderr()

e PySys_WriteStdout ()

e PyThreadState
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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()

40

% 2 E C APl D&EEM



The Python/C API, Y —X 3.10.19

e PyThread_tss_alloc()

e PyThread_tss_create()

e PyThread_tss_delete()

e PyThread_tss_free()

e PyThread_tss_get ()

e PyThread_tss_is_created()
e PyThread_tss_set()

o PyTraceBack_Here()

e PyTraceBack_Print ()

e PyTraceBack_Type

e PyTuplelter_Type

o PyTuple_GetItem()

o PyTuple_GetSlice()

e PyTuple_New()

e PyTuple_Pack()

o PyTuple_SetItem()

o PyTuple_Size()

e PyTuple_Type

e PyTypelObject

e PyType_ClearCache()

o PyType_FromModuleAndSpec ()
e PyType_FromSpec()

e PyType_FromSpecWithBases ()
o PyType_GenericAlloc()

e PyType_GenericNew()

e PyType_GetFlags()

o PyType_GetModule()

e PyType_GetModuleState()

e PyType_GetSlot()
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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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e PyUnicodeTranslateError_SetReason()
e PyUnicodeTranslateError_SetStart()
e PyUnicode_Append()

e PyUnicode_AppendAndDel ()

e PyUnicode_AsASCIIString()

e PyUnicode_AsCharmapString ()

e PyUnicode_AsDecodedObject ()

e PyUnicode_AsDecodedUnicode ()

o PyUnicode_AsEncodedObject ()

e PyUnicode_AsEncodedString ()

o PyUnicode_AsEncodedUnicode ()

e PyUnicode_AsLatinlString()

e PyUnicode_AsMBCSString ()

e PyUnicode_AsRawUnicodeEscapeString ()
e PyUnicode_AsUCS4 ()

e PyUnicode_AsUCS4Copy ()

e PyUnicode_AsUTF16String ()

e PyUnicode_AsUTF32String ()

e PyUnicode_AsUTF8AndSize ()

e PyUnicode_AsUTF8String ()

e PyUnicode_AsUnicodeEscapeString ()
e PyUnicode_AsWideChar()

e PyUnicode_AsWideCharString ()

e PyUnicode_BuildEncodingMap ()

e PyUnicode_Compare ()

o PyUnicode_CompareWithASCIIString ()
e PyUnicode_Concat ()

e PyUnicode_Contains ()

e PyUnicode_Count ()
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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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e PyUnicode_FromEncodedObject ()
e PyUnicode_FromFormat ()

e PyUnicode_FromFormatV()

e PyUnicode_FromObject ()

e PyUnicode_FromOrdinal ()

e PyUnicode_FromString ()

e PyUnicode_FromStringAndSize ()
o PyUnicode_FromWideChar()

e PyUnicode_GetDefaultEncoding()
e PyUnicode_GetLength()

e PyUnicode_GetSize()

e PyUnicode_InternFromString ()
e PyUnicode_InternImmortal()

e PyUnicode_InternInPlace()

e PyUnicode_IsIdentifier()

e PyUnicode_Join()

e PyUnicode_Partition()

e PyUnicode_RPartition()

o PyUnicode_RSplit()

e PyUnicode_ReadChar()

e PyUnicode_Replace()

o PyUnicode_Resize()

e PyUnicode_RichCompare ()

e PyUnicode_Split()

e PyUnicode_Splitlines()

e PyUnicode_Substring()

e PyUnicode_Tailmatch()

e PyUnicode_Translate()

e PyUnicode_Type
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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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e Py FinalizeEz()

e Py GenericAlias()

e Py GenericAliasType

e Py_GetBuildInfo()

o Py_GetCompiler()

e Py_GetCopyright ()

e Py GetEzecPrefiz()

e Py_GetPath()

e Py GetPlatform()

e Py_GetPrefiz()

e Py_GetProgramFullPath ()
e Py_GetProgramName ()

o Py_GetPythonHome ()

o Py_GetRecursionLimit ()
o Py_GetVersion()

e Py_HasFileSystemDefaultEncoding
e Py IncRef()

o Py _Initialize()

e Py_InitializeEz()

e Py Is()

o Py IsFalse()

e Py_IsInitialized()

e Py_IsNone()

o Py _IsTrue()

e Py LeaveRecursiveCall ()
e Py Main()

o Py_MakePendingCalls()

e Py NewInterpreter()

o Py NewRef()
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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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int Py_Main(int argc, wchar_t **argv)

Part of the Stable ABL. fZ#E4 > X 7)) ZDI=bD A A > F 0 F 4, Python ZflAAL 71025 L4
DD INEFHTEZ XSICLTVWET, arge & argy 518% C 7025 4D main() B (22—
Fousr— o T wehar_t KEHEINET) ANEENZ2DDL F o5 FUIMERIRETT,
G A MDEESINSARENEDN D2 L VI FICHET 2 2 3HEETT, (L L. 518V X FoE
LTWANFIONFIIEBEINERA), EDHEIZA V2TV 25 (FSb e Tld ) H@iciTL
72RRE 0 c, BIAN TR T Lz Ei2id 11, 518U R FATIE LW Python a~v Y R4 UhEX N
Mol B 212D %7,

Py_InspectFlag it EI N TWARWIEGE, RILHOD SystemExit BIADFHAET 2 . ZOBEBUZ 1
ZEFTDTIZRL TRER% 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 v 3.8 Tl

int PyRun_AnyFile (FILE *fp, const char *filename)
RFED PyRun_AnyFileEzFlags () @ closeit % 012, flags % NULL \Z L CHAL 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 —RX T,

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

RELD PyRun_AnyFileEzFlags () @ flags % NULL IZ L CHfb L7z A VX —7 2 —R T,

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

fo DXAFEHF AL R (3 >y Y — AR RANDH 503 Unix RENEK) EEST AT 7
ANESRL TWB5EE. PyRun_InteractiveLoop() DEZRL ET, ZNUHNDEE I,
PyRun_SimpleFile() DFERZIEL EF, filename 37 7 A VS AT LDIYA—F 4 V7 (sys.
getfilesystemencoding()) T7 2 — RENE T, filename 23 NULL 72513, ZOBEIEZ 7 7 A 14
LT "7 BENET, closeit BERS, 7 7 AU PyRun_SimpleFileExFlags() 2V % &
THNCEHC BN E T,

int PyRun_SimpleString(const char *command)

TELD PyRun_SimpleStringFlags () @ PyCompilerFlags* % NULL IC L CHAMLL724 VX 7 = —
AT,

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

__main__ BV 2 —LDHT flags IZHE> T command & EN 3 Python Y —2a—FEETLZE
$, __main__ BWELFLELRVEERMERINET, EERTOHEE 0 2B L. $6IM48FEL
7HEE -1 ZRLET, T7-—0HoTH, FIMEMESE 2 5EEDH D TH A, flags DEKIZONWT
. BRIRL ET,

Py_InspectFlag 2RE SN TWVWARWVWIGE, RUHD SystemExit FIANFEAET 2. ZOBEHKII 1
ZBRTDTIIRL THLR% exit 5 2L ITKEDF TSN,

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

TELD PyRun_SimpleFileExFlags() ® closeit % 0 2. flags % NULL IZ U CHA{L L7z A > X —
71"—XVC\\»§_0

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

RELD PyRun_SimpleFileEzFlags() @ flags % NULL IZ L CHffifb L7zf VX —7 =2 — R T,

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

*flags)
PyRun_SimpleStringFlags() & MITWE A, Python ¥ — R 32— F% X E VY KNDXFH|TIER

 fp POFAAABZET, filename 3 ZFDT7 7 A VDOHFMTRITINEZLT, T71ILI AT
LT A=FT 4T EIS—NYRES TFa—FENET, closeit CHEIELEHEIE.
PyRun_SimpleFileExFlags () AU EREITHICT 7 A L EZBAL £,

EMR: Windows Tld. fp 34 FVE— FTHINRNETT (HlZ1X fopen(filename, "rb")), %
5 LRWEEE, Python 137K LF ODR27 Y P Z2IELAKAZWVWTL & 5,

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

TELD PyRun_InteractiveOneFlags() @ flags % NULL \Z L CTHM{LL 724 ¥ X —T7 2 — X T,
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int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
REFER TN A ZZBEMN T ST 7 7 4 A 6% —DFisiA A, flags ITHE> TFEITL £, sys.psi
¢ sys.ps2 2o T, 2—HF TRy P+ 2RRLE T, filename & 77 A ATLDITY 01—
TAVIEIZ—=N\YEZ TFa—FENET,

ANBIERZFTESNEEE 0 ZIRLET, BIADRELZLGER -1 ZELET, X—RL7—-D
56 Python 0—# 2 LTHEAF XN TWS errcode.h f Y IV — R 7 7 A VIZHBTTF—a— K%
IBLUEJ, (Python.h | errcode.h 1 ¥ 7 — FLEH A, toT. BELRGEIZOHEAL >
N—RLAFNEZLRVI L ICHERLTLEIW, )

int PyRun_InteractiveLoop(FILE *fp, const char *filename)
RELD PyRun_InteractiveLoopFlags() ® flags % NULL \Z U CTHAULL /24 ¥ X —T7 = — AT,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
FEE TN A #5277 7 A A2 S EOF IET 2 L T EHAAAEITLE T, sys.psi
¢ sys.ps2 Zffio T, 22— Tar M 2RRLET, filename & 77 AN AT LOIY O—
FAVIEIS—N\YRES TFa—FaNET, EOFICET 2L 0 BRI, KMLESEDEER
LEd,

int (*Py0S_InputHook)(void)
Part of the Stable ABIL. int func(void) W5 70 b X4 TOREBANDKRA VX PRETEET,
ZOBEZ. Python 4 > X7V 2D 7a >y P B 7 4 ROUVIREBIZRD Z—IF A0 —-FDOA
NEFGOEI o TS E T, B EEIEHRINAET, Co7y 2 72 EEETLIL
T, Python ®Y —2Z2 23— FOH T Modules/_tkinter.c 23> TW3 XS, A X F VXD
YT REMDARY I AL—TEHETEE T,

char *(*Py0S_ReadlineFunctionPointer) (FILE* FILE* const char®*)
char *func(FILE *stdin, FILE *stdout, char *prompt) &\ 5 7B b X A TOREKEAND KA
VENPRETE, 774NV IOBME LEET LI TA VR TVROTa Y T PAD AN Z 17720
FOET, ZOBIE. XFF prompt B3 NULL TRWIGEEX prompt ZH L. 52 SNT-EEEA
7 7 AN S AN " 1iTHA FEROXFINZIRT e WO EEBHIF SN TnE 3, HlZIX, readline
EY2—MIIDT v 7 EBFREL T, [THREKAES X 7Rz 2t L TV T,

R D EiE PyMem_RawMalloc() %721 PyMem_RawRealloc() TXEVHEMRLXFH. HHW\iFxT
7 =M E 7 HETIE NULL TRIFAUIR D 8 A,

N—=Ya v 34 TEHE: RDYEIE PyMem_Malloc() X PyMem_Realloc() TIX 7 <.
PyMem_RawMalloc() £721% PyMem_RawRealloc() TXEVMEMR LD DTHRIFIUIRD FHA,

PyObject *PyRun_String(const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. NEL®D PyRun_StringFlags () @ flags % NULL 2 L CHAI{L 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 TIEEEINZ2aAYTHFAMT, av

RAZ 75 flags BT LIIRFET, str I2H 3 Python Y —2a— FEFEFTLE T, globals I3FF
ETCRITNERDFERA; locals 3~y ¥ o 7mrarzRZE LA 7927 MR OMTHENEL
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Ao I start 13V — 23— FER—ZAFTE-DIHELRIRNEHBEN—7 v 2EELE T,

a— FZFTLIARZ Python A7 =27 b LTRLE S, 73, PS04 L7272 51 NULL
ZRLET,

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

*locals)
Return value: New reference. TFE®d PyRun_FileEzFlags () @ closeit % 0 12 L. flags % NULL IZ

LTHM{L LA v & —T 2 — R T,

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

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

\/5(*“71*"2"63—0

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

ject *locals, PyCompilerFlags *flags)
Return value: New reference. Fit® 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() L TWETH, Python ¥V —Xa—FZXE

VARDXFHNITIEZRL fp DOTAIAAET, filename IXZ D7 7 A VOAFITTRITNIR ST, 77
AN ATLDIVA=FT 4 VI LT Z5—N\Y RS TFa— RINE T, closeit KEERE LGS
¥, PyRun_FileExzFlags () PUHEEZRTHNICT » A VEBAL 3,

PyObject *Py_CompileString(const char *str, const char *filename, int start)
Return value: New reference. Part of the Stable ABI. Nid® Py_CompileStringFlags () D flags
% NULL I L CHMLL 724 ¥ X —T7 =2 — AT,

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

erFlags *flags)
Return value: New reference. NiL® Py_CompileStringEzFlags() @ optimize % -1 12 L CHHl

ftL7d &2 —7 =2 —RTT,

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

erFlags *flags, int optimize)
Return value: New reference. str IN® Python Y —Xa—RK%Z =L Tary 4L, fES

NZa—FA 7027 E2RLET, FAlG N —2 2 start ITX-oTHZOLNET, ZHuda s
AVARER O — F2HIR T 272915 Z £ 25T, Py_eval_input . Py_file_input % L £ i
Py_single_input THEINE T, filename TIHESINZ 7 7 ANKBEI—FF 7= MRS
B7dicffbi, bL—2Ny 7B B W0WE SyntaxError Ak X v —IICHTL 2A[REMEDH D £
To A—FMRNR—RATERDP oD AV A AVTERP 27D LIBEIC, T NULL ZIRL £,

B optimize &, 284 TOBRBELL ANV EZIEELET; -1 3. A ¥X2FVXD 04 TS>a>T
G262 D RIUEKELL NVZET TS, PURZRLOUE, 0 (Blft7z L. __debug__ 3H),
1 (assert [FHLD FR22 41, __debug__ 134%). 2 (docstring HELD R %) TT,

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& 7 71IL

VATLADIVA=TA T EITS—=N\NYFET TFa— FERTnS bXFHITT,
N—Ya v 3.2 TEh.

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— AR T2ZIFED £3, ftog]|
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 FEDRE T, 2 v 84 VEAD

A—RATV 7 P EIHMELEST, COBEBIZI 0 — L EBROEHEY, o—H LR~y VY A
TPz b, 5IBOES, ¥F—U—FeF T3 ME F—T—FEA SIBDOT T 4L MEDFE L,
trDr7u—Y ¥y XNV THEINE T,

type PyFrame(Object
Part of the Limited APT (as an opaque struct). 7V —LF 7P =7 b RET 271 ffbih s 4
7Y 2 +D CHEER, TOMMDT 4 = FIZWOTHEEINGET,

PyObject *PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. Part of the Stable ABI. 4T 7 L — A4 ZFHliL 3, ZHhlX
PyEval_EvalFrameEz () WXMNT B2 Y TN A VR —=T7 2 — AT, BTEHEDTDDH DT,

PyObject *PyEval _EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Part of the Stable ABL. Python @4 ¥ X —7"V XD E i, EEN
BB TT, 77V —4 f BN LN - FF TP M EEITLET, N ba— i@
LT, BEWGC TR LZFEITLE T, BIMND throwflag 5IBUIIZ L AR TEES, - H L
true 26, FTHSEZREZRET, ZNUIT XL —X ATV 2T PD throw() XYV v FTHHA
ENET,

N—=Tay 34 TEH: 7774 TN EBRSTHETRWZ L ZHET 2 DIERN X 51, 20
BT ANw 77— arz2E8L k5 CRbELE,

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

int Py_eval_input
BMoKIZHF % Python SHEDRAHELS T, Py_CompileString () & —#EITHWE T,

int Py_file_input
T7ANDHZVEMDY — 2D SFAAEN 2O K IR F 2 Python LD BtRFE B T.
Py_CompileString() & —fICHWVWET, ZAMEEDORZ D Python Y —RXa—Fzar 4
LT B EHSEETT,
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int Py_single_input

B—@ 3N F % Python IEDFARFEE T, Py_CompileString() & —FEIfEWVWE T, ZAUINEE
KDA V& TV V=T DIDDHEFTT,

struct PyCompilerFlags

AVRAF 75 7% INDTHLOOMERTT, a—F2ar L3 3RFDHE. OGRS
int flags ¥ LTHEINE T, a— F2ETT 255213 PyCompilerFlags *flags & L TH IR
F5, ZOHAE. from __future__ import I flags DINEEEETXF T,

PyCompilerFlags *flags 2% NULL D&, cf_flags 1 0 & L T, from __future__
import |2 X S A HIIMH XN F T,

int cf_flags
aAVRATT757,

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 LTIlRbNET,
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ZOfio~w1id Python 7 7Y =227 vV OBRAY > P2 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 THo TIEWITEHA, 20D NULL TRAEWEHEEIFTRVWER 51E,
Py_XINCREF() %Zffio T,

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 72 MO NULL TH o TIEWITERA, #0D NULL TREAEWVWEHEGIFTRVER SIE
Py_XDECREF() %&fio T & W,

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

ZE: BIAE __del__ O XV FEHDIIFIRL VARV APRAEVRRINI-L ZIZ) XE
V) BRI D Python a— REMOHT I A TEE T, 2D X5 Ra— FTRAMNIEE
LEEAD, EfTeh/za— FIZTRTD Python 70— SAEHBICHBHIZ Y 72 ATEET, &
NDEHET 5 DI, Py_DECREF() HMEUHEN 2 X DFITIE, 7a— \UVERD HEERRER &
ABAT 27 b —EBLEKREBIZHEIRETHEE VI ZLTT, HlZIE, VAMhHA TV
7 PEHEIRST 22— REHIBRT 247927 v AOSRE—REBICaY—L, VR bTF—X b
EEFL, 205 —REEICH LT Py_DECREF() %#FEUCHIRETT,

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.

LIFoR$<~ 2 1. _Py_Dealloc(), Py_ForgetReference(), Py_NewReference() I&. 4 ¥ &SV X
DaA7OWNEIZBNTOAMHT 27DDbDTY, $/. 70— NAVZEE Py RefTotal d[AKETT,
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s anE

COETHIAT 2B ZMS £, Python OHIFOIPHIADEHHATE 2 X 512D 3, Python Of
NUIRDEEARZ WL S0 T 2 2 e HARYIT T, FilsHE POSIX errno ZHUT R BI7RELZ R L £ 5
FELEFTROFLVIS—D (RLy FED) 70— oLk oI —ZHRHD £5, TSI LS5
BIIFZFEACD CAPI DR ZhE 7V 7 LERAD, KB LIz 2237 —DRKEZRT72DICHRE
LET, IZEAEYD CAPIBEIIZ S —A I —& bR, @I RA V2 2RI &Ik o>TW
B5EE NULL TH D, BBDGEBERERTHA X -1 T, (Bl4h: PyArg_* BABUIETICHIN Lz 12 1
ZIRL. RBLI-E 2120 ZRLET).

BRI, =7 —A4 7 =&, fINOBL, FINOME, bL—ANY 7T +D3DDATI =S
FRA VR THERINE T, ZNHDRAL Y RIFZENTDH, HEINRWIEAIE NULL 122D 2 F35 (271,
W O2DOMAEDOREEILIATE D, HIZE, BISLORIA NULL O%EIE. P L —A Ny Z713JE NULL @
iz b £€A)

B 2 BRI U 7B W ORI L 727212, Z OB K L 2 e oisne &, —RINICT
T A VI —RERELEEA, MO LEBEEDA T TICRELTVE S, =7 —2LHELTHNZZ V7
TEh VR (AT 27 MBRELBAEVEIDIATDOL I %R) ZNDBFROEAKZY Y —ZABWD R
TFRICRZ22PDED 2T BERD D £5, =7 —20HT 2% iz L O HuE, Hlichid 5
NETE HDERA, T7-DEDIEIHER, TI7—DPRESNTVL EFFHLITICHISE S Z b
KUITF, T7—UHEINTORWEE LRI TEIEZ SN TV A Python/C APIDE 57«
IO LIFEM L 728 DB E» R WATREMED D D AARRTETRIT 200 LALEE Ao

AR =7 —#AlFIE sys.exc_info() OFER TEHD FH A, =7 Al FIZELZHE I TORVHA
(Lo TERERHLET) ITHBLTVSDIIH L. sys.exc_info() DFGFRIZIHIE S N7 DB 2K
LEF (LEdoTh 5 EHBLELA).
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51 HAheoV7

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

void PyErr_PrintEx(int set_sys last_wvars)
Part of the Stable ABI. fE#0D L — 2Ny 7% sys.stderr KNI L, Z53—A VI r—2% 271
7LE%9, L. T7—7 SystemExit THBIHEZRVWT TT., ZDHE. FL—ANy 73
J1&N 7, Python 7o+t 2% SystemExit 4 Y AR VAT EEI ML —a— N TRTLET,

I — A UIPT—EPREINTWVWE L ZIZ 12, ZoBEBEFRHLTLEXW, ZAbBDEE.
Bmier s —%5|%EZZ3TL & S!

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

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

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

PINDRE STV EHA BT IBEBRECHIN 2 REZ R L P TERNE ZIZ, 20— T +1
V7 A BRIEEE X v —I% sys.stderr "NHH L E T, BRI BIFD __del _ (O XV v FTH
Ll EiFbhEd,

FREZELNRVHINPEEZZa Y TF AP ZIELURTE—D5 8 obj THEELITIEENE T, A6
RIGENE. obj D repr XFFIDEEX v —JWICHNENET,

COBBEMNUH T 2i2iE, sty PSR TORITAEZRD $2 A

5.2 FINDEH

UToBEEBIZ, MEDAL Y FOZI—A VI —ROFEEMMBILET, FAEED=D, 2o 0B
K ODE, return XTHIFHTE 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 ABIL. Z OB¥E PyErr_SetString () WL TWE T, HISD ” & (value)” &
LTERED 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 ABI. ZOREIZT S — A P r — X %F%E L NULL
IR L ZE T, exception & Python A2 5 A TH BNETT, format L LIEDSIEIZZ I —X v
=V %(ELT2DDH DT, PyUnicode_FromFormat () DFIE L FUEKERi > TWET, format 1
ASCIl =¥ a— REINXFHITT,

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
T, AIEESF DD DIZ va_list 5IEEZIFTED £35,

N—a v 3.5 Tl

void PyErr_SetNone (PyObject *type)
Part of the Stable ABI. Z#UJ PyErr_SetObject (type, Py_None) ZHMEL/zHDTI,

int PyErr_BadArgument ()
Part of the Stable ABI. Z#Ud PyErr_SetString(PyExc_TypeError, message) Z&ML7=d D
T. Z Z°T message \FMAAARBIEDRERF BT IHEIN 2 WS 22 2R LTVWET, FICH
ESCHEHAT27DDbDTT,

PyObject *PyErr_NoMemory ()
Return value: Always NULL. Part of  the Stable  ABI. Z hiE
PyErr_SetNone (PyExc_MemoryError) Z HWS L 7=d DT, NULL ZIBRL %3, L7Ahd o T, X
BUARBIR RS E, A7V =7 MEID L 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 T, ZAUIBISNZ FE X2 2 7 DIERR BT T, F—EHE DS errno {E T,
HHEED (strerror () 2O[{OND) METELI— XA v —ITHEIXTINITTI =7 ML
¥£73, £ 5, PyErr_SetObject(type, object) ZMENH L £ 3, Unix Tid, errno {HA’ EINTR
ThHrE, TROBEDAENZSATLA—LERLTWS &, ZiUX PyErr_CheckSignals ()
IS L, ZRDLTT A VO =R eRELLGEREREEINLEFRLTEEE T, BEITER
NULL ZRLET, LZdoT, YRATLA—APLT—2RLEEE, YRATLA-NDT v —H
X return PyErr_SetFromErrno(type); EEH L TN TEET,

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

ject)
Return value: Always NULL. Part of the Stable ABI. PyErr_SetFromErrno () WZlITWE T4,

filenameObject 75 NULL THRWEEIZ, type DAV A I 7 RITHE=5I1H L LTET L VIR FN
PBMEXNTWE T, 0SError FINDIZBETIX. filenameObject IS A > X 2 2 XD filename J&
MEERTI2OIMbNET,

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
ML 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, 77 4%k C XFEH & L
TEZ6NET, filename X 77NNV ATLOI Y A—T 40T 5=\ RS TFa—R&h
3

PyObject *PyErr_SetFromWindowsErr (int ierr)

Return wvalue: Always NULL. Part of the Stable ABI on Windows since wversion 3.7. T
¥ WindowsError Z HAE I 27D IHEALEK TS, 0 @ ierr BRI HE EINTLY
A. GetLastError() 2RI LI —a— FBRDIHbONE T, ierr » %W GetLastError ()
KkoThHEzBbNZ2 T I —a—F® Windows FHOFBHZEW D 1372912, Win32 B
FormatMessage() ZFPUOH L EF, Zhno, B—EED jerr ETH ~HED (FormatMessage ()
PoBOND) WBETEILITI—RAvtL—ITHE2XINVFT TV PEBRLET, ZL T,
PyErr_SetObject (PyExc_WindowsError, object) #MUH L %3, Z OBEEIIHEIZ NULL %R
L%,

M e]RE 2 3R%: 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 OTEEET 253 EME T
WE 9,

FIF AT RE 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 () IZlITWE T A, 7 7 L L HE C XFFH| &
LTHEZBLNET, filename 137 7 ANV AT LDLTYA—F 4 7 (os.fsdecode()) T7a— KX
Nnx7,

FIFRTRE 22 BRBE: 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 204 0B 2 f5E T
L5 AEMENTHET,

FIFRTRE 22 3R 5% 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_SetExcFromiindowsErriithFilenameObject () WM TETH, 2 DHD 7 7 A VHA T
?\/“ly }\ %%U’Eﬂb ij_o
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M e]RE 2 BR45: 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 E 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 % fHii1Zi%
3 270D TT, msg BHINDR v t—IXFFNE LTy FENET, name & path 135
5% NULL IZ LTk, ZNZN ImportError ® name EM Y path BHEr LTy 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()

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

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col offset)
BEDHND 7 7 40, 1T, A7ty FOBEREEY M LET, BEDHISD SyntaxError TRV
BE PN RRT 29 72 AT LM, HilSH SyntaxError TH S LEZ 3 X5 IEEEEBMLET,

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 & 727 ANV AT LDIY Q=T VJET5—N\Y RS 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&ML7=bDTT,
Z Z°T message \ZNERIRIE (Fl 21X, Python/C API B D RIERGE L £ KU HE Nz v
CEZRLTVET, ELCWETHAT 2720DHDTY,
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5.3

g

V= =
=

UToM#zMw, C a—-FTREEZALEL2HE L %9, Python @ warnings €Y 2 — LTS TWS
FAREOBEE XS UTET, 2o OBEITEHRESE X v —I% sys.stderr NHI L ETH, 2 —IF»EH
BLT—ANEETLEIHEET S dTE. 205G, BRIANZEL L $9, BEEMEN S OME
D7=DITZ DBEBHBHINZEH T 220D Ze b ADHFET, HIAIEESARWIGEIREDEEZ 0 T, f
ADBEHEINHER -1 T, (BEX vy YRR T2 0. BXEZOHISOEK D A2ZD
WTIFHMTE R A; SHIERNZD DT, ) fiSksEchZgEa, O Lt ofIs ez
T Bz, REEL TSIt U Py_DECREF() %fT\W, =7 —HERLET).

int PyErr_WarnEx (PyObject *category, const char *message, Py _ssize_t stack__level)
Part of the Stable ABL. BEX v =Y % FITLE T, category 518UIEEH T3V (UTE2SR) 2
F 721% NULL T, message 518U% UTF-8 =¥ a— F EIN=LFHTT, stacklevel lZAR Y 7 71—
LD RTIEQRETY, BERZDORARy 7 7L —2DHDEFTLTVAITLLHEITEINET,
stacklevel 73 1 72 PyErr_WarnEx () ZFECH L TW 3 EED, 2 722 20 LOBA Warning D
FATIRITIR D 55

&5 H 7 2V 1F PyExc_Warning OV 727 5 X ThIFThiEK D £4¥ A, PyExc_Warning &
PyExc_Exception D% 727 5 XA T, 77 4L bD%EE A7 3V PyExc_RuntimeWarning T
Fo fFHED Python E& A 72V I3, REEZHT I THAEDFTIEI A TWE Zm— IV EHE L
THIHATRET 9

ZEZaY =T 3D DBEMICOVTIL, warnings EYV 2 — LD RFaXy7F—Yareavw
YEIAY R FaRXrT—vard -WAT arESHELTIEIV, BEHEartn—1okdo
CAPLIZHD £¥ A,

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

lineno, PyObject *module, PyObject *registry)
TRTOEEDBEEZHRMNCHIBE L 2E5X v -2 B L E T, 24U Python BI# warnings.

warn_explicit() OEHEMNZR T v =T, SHLIZEWEFZICEBZHELEZSHMLTILI WV, 221
MHXNTWE T 7 4L N DOEIREB 272012, module ¥ registry 518U NULL ICRET 5 Z 2T
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 T4, message ¥ module 73

UTF-8 =Y a— RENEXFHITH 2 & ZADBERED . fillename X 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 () W27z X5 REAKTID, EEXvt—Y %27+ —<v
b3 2 DIT PyUnicode_FromFormat () Z{ERA L E 5, format 1% ASCII IZxT ¥ a— R X7z FH
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 () WX 7zBA¥T 3. category 1
ResourceWarning 1272 D, source |¥ warnings.WarningMessage () QXN E T,

N— ar 3.6 TEM.

54 I5—122—20BVWaht

PyObject *PyErr_0Occurred ()

Return value: Borrowed reference. Part of the Stable ABL. 5 —A YO 7 —ZPFEINTVWBE 0
TAMLET, REZINTWRHEX, FIHD B (PyErr_Set* B D —2®H %W\ I& PyErr_Restore()
ANDOFRDFLWIERE LIHF 28 —518) Z2IRL 9, RESINTWARWEGEIX NULL 2R L %7,
HRINIEDVENDBEER > TWERFADT, £HUT Py_DECREF() §2R0EIXH D £H A,

O LANG GIL 215 L a3 iudz b $8 A,

xR EbhfizREoMMA e HEBELRWTLSEE W, ZoRbbDit, PR T
PyErr_EzceptionMatches() 2o T E WV, (HMBUIIMEICKRMT 2 TL x5, BRELRL. B
HEZT FATREBRLA VAR AN LRV L, H25W0E. 7 7 ABISM05E 3 S 26150
77 A LWL TT, )

int PyErr_ExceptionMatches (PyObject *exc)

Part of the Stable ABI. PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) [ U, filst
PHERBCRE SN L ZWZRT. T2 UOHETRETT, HIASEEL TWRWESIE, X'V T
IR RERDPEELTL & D,

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

Part of the Stable ABIL. $lI5% given 25 exc OB EEE T 25 ICHZIRL $T, exc D37 7 AF
T2 VN THBEED. given WY T F7ADA VARV ATHB L EZERRLET, exc RS
NDBEZ, RINVEHZ (BEUZOH TR IMCHRIICDH 2) TRTOFINDBEE T 2 DR~
LNET,

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

Part of the Stable ABL. T —A I 5 —X%E7 RLRAZET ZDOD0EHROHPABRDOHLET, =7—
AT = EPFREINTORWEEIE, ZOTRTOLE % NULL KHELET, T7—A V7 —
APBEZINTVBHEF IV 73N, SRLEIWMOHEINEh T T 27 "A\OBBEHRD
oD ET, AT 2 A NULL TRWVWE ETXZ, ZOEE FL—ANY 7 F TV 27 M
NULL 22% LILE ¥ A,

AR EE. ZOBBEHINEHEIRT AHBEDDHLa—FP, 7 —A 0P 7— Xz —RIITRIFEL
THEILT 2REDH 53— FTOAHNE T,
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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—A VI r—REHRELET, TI7—A VY
F—ZPTTERESNTVEIEER, BRIV 7ENET, £ 7Y =7 P NULL 251, =5 —
AT =B ) 7ENET, NULL D type ¥ IE NULL @ value % %W\ i& traceback % L Tl
FERA, BISNDE (type) 137 FATHEZRNETT, HRNREISNDOE (type) % WIAMH (value) Z ¥
LTRWIEEA, (ThHDRAIZIES TR I WHBEOR K 2 TL x5, ) TOMUH
LIZZENZNDATY 27 PADOBRBEMDREET: HRIZEIHUIH LOFICZRZNDL T =
FOBBERTRITINVZEOBRNDOTH D, FLMEHLORIEDIIPLINLOBBER > TV E
FhA, (CHZHELTVRWESIZ, ZOBEMf> TRWIEEA, FELTBEXT, )

AR EE. COBIEII A VY — X E—FNCRFELIETCT 2R EDH S a— FTOAHEV
F5, BEDLTT —A VI —REMFRFET 2720121 PyErr_Fetch() o T EE W,

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

Part of the Stable ABI. & 2K Tl&. DURD PyErr_Fetch() PR FEIZ ” EF{E I TN
AREMED DD T, DF D, *exc I TFAA TV =27 V2D *val QALY 7 ADA Y AR Y AT
BROEWIEKRTT, ZOBBEZDOIIRGERICZEDI 7 R% A4 VAR 2(LT 30 icflibi g
T, TOMEMATTRIERELIN TV 2HAIIMMDEEZ VA, BEERIEZ A7+ —<v A2 HRET S
JoDITHEINTVET,

AR ZOBIBIIBIIMEICEEERIC _ traceback  JEMEERERE LEHA . FL—2ANy ZEFEUNC
HWET BN D 25E1E. ROBMDa— FABHETT:

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() TEOLNZFIHNEREZIIELES, Zh
3 BHCHFER BINESIRT 20T, HiiCEHSINLANNOSIRIIFF > TVEHEA, LWV 3
DDATI 2 PANDOBREZIRLETH, ZOHIZIE NULL 23D 2000 LOLER A, ZOBEEIIFISME
HMORREZZH L £ Ao
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AR CoBEUE. EEERAINERS - FTREHINER A, EHICE S & ZRUIBISDIRER
—RANCRIE L. LIRS RBEN D 23— FTHHAT LI eNTEXT, fINOREZITICET, v L
W27 V73 %12id PyErr_SetEzcInfo() %o TLEE 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() TELNZHNMEREZRELF T, N
G BHCHER R B 22T 20 DT, HikicEZHahfistAoSidR o TV EEA, Z DR
BIBANDOZREEAET, BINOREEZZ V7 LEWEEIR 3 DR TO5I8IC NULL 2L TL 2
X, 3 DDFEUTONWT ORI IRANK, PyErr_Restore() ZHILTL &\,

AR OB, @ERANERS a- FTREHShEEA, EMICES &, ZHIHISOIRE
ZRHNCRFEL. TR SRBERH S a— FTHEHAT 2 e hTEXT, SOREZIIGT 5121
PyErr_GetEzcInfo() 2T ZE W,

N— 3 v 3.3 TEM.

55 JFNUNVEVVT

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).

JAFR: 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 FADEELZHREZS I 21— LET, R
PyErr_CheckSignals () DMHINz &, BZ o> 7 FABEERHD 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 &Niz> 708 Python WL Eieh o7z (signal.SIG_DFL ¥7z1% signal.SIG_IGN (2%
EENTWR) BHE, BHEIhET,

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 ¥ 3.10 TEH.

int PySignal_SetWakeupFd (int fd)

ZD2—FT 4 VT4 BB, SO FNEZFH o B I FAFEEANL P LTEZADL T 7 4
AR FEIEELET, fdlid/ 7y o7 TRiIEIED $8%A, ZOBBUZ. 1 D07 7 41
L TEIRL T,

i -1 2T, CORBELZEMNCLET; ZhADFIKRETT, Z0BE%IE Python ® signal.
set_wakeup_fd() YFEIFETIN, YARII—F v 7 bITVERA, fd3EMNR T 7 4 LidihFT
HENETT, ZOBKIEXA VALY ERLDAFUHEINZRETT,

N—Y gy 3.5 TEHEH: Windows T. ZOBEEBIEIY 7y AV EAESR—ITB LK DELA,

5.6 IO 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
AMEH L TR L £3, name 51803H L WHISL O 4T, module.classname JEHD C XFHITiRT
U2 570 base & dict 5@ NULL TS, AR ITRTOHS DD DL — b, fHAAALS
Exception (C Tld PyExc_Exception ¥ L T7 7 RAJfE) ZL— b LTIRELLIZ FAA T =
7 FERERL E5,
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LW 72D __module__ JE@MEIE name 5IBDEIEID (REBED Py MET) KRESN. 77 RE
BRI (RED F vy bOR) KEHESNE T, base 5IBUEFRDD D=7 F2AEIEET 572012
FRET; DDV ITRTH, VIRADXRTNVTHMEOERA, dict 5IBUIT 7 RAEHE XY v FOFF
EREETHDIHEZET,

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 5 2 HIC docstring ZFRETZ ¥ 3, doc 23 NULL THWIGE. 2002 7 20D
docstring 1272 D £9,

N— g v 3.2 TEM.

5.7 IAFT I+

PyObject *PyException_GetTraceback (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __traceback__ JEE» o7 7&
ATEZHDLET. HIFMIBIT % traceback DT LWESHZIRL £3, BIRT % traceback W
%EIE, NULL 2R L %5,

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

PyObject *PyException_GetContext (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __context__ BME»57 27+ 2
TE2HDLRAIL, HIAMCETZ2a>T7F 2L (ex PEH IR FWTWH L T RIOFISA > 2 &
) DFLWSHERLET, BFRT 222 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 Bty P LET, 7V 7335121 NULL %
EHLTLZZ W, ctz IS A VAR ZADE S 2D 28F 2 v 713 TbIERA, ZHZ
ctr NOBREBRAET,

PyObject *PyException_GetCause (PyObject *ex)
Return value: New reference. Part of the Stable ABI. Python T __cause__ BMW» 577X T
Z2bDLEU, HIFMCEES 2K (raise ... from ... ITXo Ty FENBHIHA >R K VA,
% L <& None) DF LWEBRZIKEL £7,

void PyException_SetCause (PyObject *ex, PyObject *cause)
Part of the Stable ABL. FIAMCEIRS 2 A cause 2y P LET, 7V 7 F 511 NULL ZfH
LTLZ&EW, cause DI A VA XV A0 None DEHL LN TH D Z L 2iELD BT = v 713ThH
NFEVA, THX cause NDBREERAE T,

Z OBIBUC X - THEERAYIC __suppress_context__ IC True 25ty P XN F T,
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5.8 Unicode fIAAFT U

MITFoEEE C FiEd & Unicode FIAZEo 72D IBIEL72D T2 7-DIHHL %35,

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% % 57z UnicodeDecodeError 4 7Y = 7 M Z{EM L ¥ 3, encoding B XU reason i& UTF-8
Iy 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 &1 % - 7=

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

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 Z/E L £ 3, reason 1 UTF-8 =>a— RENLXF
BT,

N— g v 3.3 TIHER: 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 &7z 472 =227 + D encoding |&
HrRLET,

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. Part of the Stable ABL. 52X 51 /=fAA4 T =27 D object @I
ZIRLUES,

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

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py ssize t *start)
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int PyUnicodeTranslateError_GetStart (PyObject *exc, Py _ssize_t *start)
Part of the Stable ABL. X NN A 7P =2 b2 5 start BIEEZEIGF LT *start ML 3,
start & NULL THo TIIRD FHA, MIILES 0 &2, KMLES -1 ZIBLET,

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 ABIL. X N7HINA TP =2 b D start [E\MEE start TEELFET, WA LEZS
0%, RL7S -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. XN FIHA T 227 225 end BEZEIE LT *end 1AL £3, end
& NULL TH o TR EHA 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/FIHNA T 27 v D end BT end ITRRELET, BUILZS 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 XN/ 4 72 227 D reason BIHE%R
BLUET,

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

int PyUnicodeTranslateError_SetReason(PyObject *exc, const char *reason)
Part of the Stable ABL. XN/ 7Y =7 b D reason BHE%E reason WKHEL EF, KL%
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\)LOHBHOHELEZL LS L LTW2 2 I AICHIZ
fFF %3,
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USE_STACKCHECK HNEZEINTWVWBIEE, OS DR Xy 7B F—N—a—nBLlhrE>0%
Py0S_CheckStack() ZffioCTFzv 7 LEF, LA —N—78B—-LTWVW37R5, MemoryError
Xy LB TRWVEZERLET,

RICZOBEBIEZHERD ERBCELTVWARAVWSAZF 2y 7 LET, LBIRELTW SIS
RecursionError 2ty M LYRTRWEEZRLE T, £ TRWVWEEEZEREZRLET,

where 1& " in instance check" D k5% UTF-8 =Y a— FEINEXXFEHIZL T, HIROEZ DR
FUEL -2 2 TiEH E N5 RecursionError DX v —JICHEETE L XDICITARETT,

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+ %73,
Py_EnterRecursiveCall () @ BEHLTc PR LITXHL 1 BIFFZZRG IR D 28 A,

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

Ay T FRICH U tp_repr ZWYNTEET 21213, FELHROUMERD SNE T, A&y 7 OFFEN
Z. tp_repr FERMIEEEF 27014 T 2 7 bR T BEXNH D ET, XD 2 2O ZD
BT AZICLET, FHEMNX, 2Nl reprlib.recursive_repr () AR C OFEETT,

int Py_ReprEnter (PyObject *object)
Part of the Stable ABI. fERRIIEZMRHAT % 72DIT. tp_repr DFEZEDFEHETIHEIHL 3,

ZFOATI 2 PRI INZSDIE o756, ZOBRBBEDEREZRLET, ZDOHA.
tp_repr DFEHIZ, FRERTXFINA T 227 P ERIRETT, HlxiE, dict A7V =2 ME
{...} 2RLEFTL, list A7V =7 MI [...] ZRLET,

HIREK O LBRICGE L5813, COBBITAOBEEZRLET., ZOHBE. tp_repr OFEHEIT—HKHN
1Z1& NULL 2R §NRE T,

FhAN DGR, BRI Ea 2R L, tp_repr OFEHTEAE 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 EIFEE2 TSR D 28 A,

5.10 1REHI5

PyExc_ D& A2 Python OIS AAE £l Z D070 — VAR E LT, $XTOREE Python Hl44 237
HAEET S, ZOHIEM Pyobjectx ZHib, IRTIFIRALFT T 27 v TF, TEBERHIT 272012, IXT
DERELINICHIEL £9:

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

ROR—JITHL
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R 1-RIOR—IH5DHKE

C#% Python %4 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

;ka)/\o_:/“‘::i<
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R 1-RIOR—IH5DHKE

C% Python %4 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 3 ¥ 33 TIEMm PyExc_BlockingIOError . PyExc_BrokenPipeError .

PyExc_ChildProcessError .

PyExc_ConnectionRefusedError

. PyExc_FileNotFoundError
PyExc_NotADirectoryError

N

PyExc_ConnectionError .

~

PyExc_ConnectionResetError

. PyExc_InterruptedError .

PyExc_PermissionError N

PyExc_TimeoutError (& PEP 3151 ICX hEAINF LTz,

PyExc_ConnectionAbortedError .

. PyExc_FileExistsError

PyExc_IsADirectoryError .

PyExc_ProcessLookupError .

N— a3 v 3.5 TiBH: 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 RIHINOEEZ 7T 5701 fEb g g,

TR

*1

ZAUIHNDRFEGIIN DT D DR—=R 7 5 2 TF,

*2 Windows TOAEREINTWET, 7V FrtyH+= 20 MS_WINDOWS BERSINTWEINT A I FEI LT, RS a—

FEREH#LTLIEX N
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5.11 FEESHTJY

PyExc_ D& A1 Python DHINA DL £RiE D7 B — VA LT, $XTOEE Python B0 7
TUDFHARET S, TNBIA PyObjectx ZHib, TRTIIRAAT7Y =2 b TT, TEERIT 572012,
FTARTOEREZLLICHIELET:

C# Python % AR
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 TiBfN: PyExc_ResourceWarning.

HER:

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

5.11. REESHTIY i






SIX

A—FT«14 V7«

COEOMEIZ, C TEINZA—F2T Iy M7+ — ABTARIED D 25 DIZT 3 ETRILDOH DN S,
C 75 Python €V 2—1%Z2f5dD, Z L THEDFIBEZMERLZY. C OfEid 5 Python OfEZ S
2HDFET, BRAKRLI—T 4 VT AR RAZZITVE T,

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 &5 ZETOEHE /O 7 7 4 )V fp 230EERY (interactive) TH 2 FEZ b2 5EICHE (F
¥r) ZRLET, 20Uk isatty(fileno(fp)) DEIZRZ 7 7 A VDFETT, Fa—NLRKR7 5
7' Py_InteractiveFlag DEDHEITIA, filename KA ¥ ZH NULL 2>, %H{AHT '<stdin>' 7
1777 DVITAICFELWEFICOHEZIRELET,

void Py0S_BeforeFork()
Part of the Stable ABI on platforms with fork() since version 3.7. 7RX AN T + — 2 F HHEIIT,
WL O ONEREEE IS 2 72D DRI T T, fork() PHED I mt 22 EHT 2 Z OB D
B2 WO RN C OBBZF O S R0 AUER D F/ A, fork(O AERSNTVE S AT LTD
AFATEE9,

2= a,
= He

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

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

N— g v 3.7 TEM.

void Py0S_AfterFork_Parent ()
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Part of the Stable ABI on platforms with fork() since version 3.7. 70t AN 7 4 —27 LI1RICH
HRIRRRZ HHT Y 2 e D DBIEIT T, fork () . BED 70t 22 RS 5 € DAL BIEE MU
HL7RIC, e XQERBPEII LIh 5020063, BTutZAns ZOMBEF X7
TR D LA fork() DERSNTVWEY 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 TEM.
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.

2= a,
= e

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—ar 3.7 TEN.
BE:

os.register_at_fork() % Kl H 9 % & Py0S BeforeFork(). PyOS_AfterFork_Parent()

Py0S_AfterFork_Child() I & o TR E NS A AKX 4D Python B ZHRTE L7,
void Py0S_AfterFork()

Part of the Stable ABI on platforms with fork(). 7 vt A% fork L7z#%OMNHIREZLZ EHT 2729
DT fork & Python £ ¥ X 7V X 2 WK 2355, #7772 ANTZ OBEEEMTOH X

RIXHD T A, Hil 7o AT RE TR Z0— P 556, ZOBBEIFCHTHERD
DEEA.

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 ZFWEZERLES, 20F = v ZEBIWCREEELDH D T T
USE_STACKCHECK 23 /EFK XN TWAHE (HIKTIE Microsoft Visual C++ 2> %4 I TEAL R L

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

PyOS_sighandler_t Py0S_getsig(int ¢)

Part of the Stable ABL. ¥ 74V i ZWHFTB3BAEDS 7 F ANV FI2ELET, ZOBEIZ
sigaction() F72l& signal() OWVWITNLIINT 2 NT v X—TF, sigaction() % signal()
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ZEEMCH L TIER D £8A! Py0S_sighandler_t I& void (*)int O typedef 12 & 2 HI% TS,

PyOS_ sighandler_t Py0S_setsig(int ¢, PyOS_ sighandler_t h)
Part of the Stable ABL. & 73V i T 2BIEDS T FANY F5% h ITRELET; Mfoy 7
FANYRIZELET, ZOBBIE sigaction() 7213 signal() OWVWINIIHT BT v
X—T7F, sigaction() X signal() ZEMHLMPUIH L Tid7 D £ A! Py0S_sighandler_t & void
(*)int @ typedef 12X 2P TI,

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

Part of the Stable ABI since version 3.7.

E4&:  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 2oL M FHETa—-RFLET, TF7—~1
¥ K 72 surrogateescape L7 — Y K7 56, 7a— FTELRWVAA M U+DC80 225 U+DCFF
EFTOHFDONF L LTTa—RFEN, N MBI asr— b XFe LTrFa—-FTE3581E. 7
I— FF 2D TR surrogateescape T — Y R 2o TS MIBRZ AT —TEINET,

MUK AEVIREINTZTA FX % 77 X—LFHINDKRA Y RXZRLET, TOXEY ZENT 2D
121 PyMem_RawFree() %Zffio T 728\, 518 size A3 NULL TR WHEIX, null XFLADOY A R
X ¥ 77 R—D% *size "EZIAAE T,

Fa—FH LB XEVERETLS -2 E 32 NULL ZIR L %73, size 75 NULL TRWHEIZ, X
EFVIZT7—DE EZ (size t)-1 &, TaA—FTDIZI7—DL ZlX (size_t)-2 & *size IKKEL
£9,

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

filesystem_encoding and filesystem errors members of PyConfig.
CIAT7IV—NATDBRVRD, Fa—FToZI7-R@BiEIDZFTEA,

Fx 77 R=XFHNENL NXFINIRTITNE Py_EncodeLocale() BAEIZH > T 72 W,
BE:

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

N—=Ta ¥y 3.7 TEHE: ZoE#KIX, Python UTF-8 Mode TIX UTF-8 > a—7 4 Y 7% FHT 3
XoWTihEL%,

N—3Y a3 ¥ 3.8 TZHE: The function now uses the UTF-8 encoding on Windows if

Py_LegacyWindowsFSEncodingFlag is zero;
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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& ¥ 57 X —XFH% T7AIN AT LOITY 01—
TAVIELIZ—NYEZ Ty a—FLET, T7—Y FIH surrogateescape =7 — 1> K7
IhET,

7% 6, U+DC80 225 U+DCFF £ TO#HHDY 15— F3FIE 0x80 725 0xFF £TD A MZZE

ML XEVIREI NN PXFHANDKRA VXKL E T,

CDOXEY 2T 5 DI
invalid character on encoding error.

PyMem_Free() Z2fio TSV, Tya—FILI7—XEVHERT I —DL XX NULL 2R L £7,
If error__pos is not NULL, *error_pos is set to (size_t)-1 on success, or set to the index of the
The filesystem

encoding and error handler are

filesystem_encoding and filesystem errors members of PyConfig.

selected by PyConfig Read():

Z=a,
= He

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

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

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

PyUnicode_EncodeFSDefault () B XU PyUnicode_EncodeLocale() B
N— a ¥ 3.5 THEM.

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

N—=Yav 38 TZHE: The function now uses the UTF-8 encoding on Windows if
Py_LegacyWindowsFSEncodingFlag is zero.

6.2 X7 LA

sys BV a2 — A REE LTV AHEREIC C Da—F2 57 72 2T 20T T, IXTOBEBIIBED A ¥ &
SThTVET,

TYVEAL Y KD sys EY 2a—VOFHEFIIHLTEELE T, ZOFFEINTDO AL v FIRERE AN
PyObject *PySys_GetObject (const char *name)

Return value: Borrowed reference. Part of the Stable ABL. sys €Y 2 —/v®D name A7 =7 b
BB AFE LR T AUIBISN 2 BREE I NULL 2R L X9
int PySys_SetObject (const char *name, PyObject *v)

Part of the Stable ABI. v % NULL THEWEE, sys T 2 —L D name IZ v &

RELET, v B
NULL 72 5. sys €S 2 =05 name ZHIBRLE3, MIILAES 0 2. =7 KX -1 ZIRL X3,

BOEI-—T1VT
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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 2B L %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 ICEENBENRAD, VA ATV 27 PIRELE T,
path W& 77 v b 7 4 — L DR ARZAT Y I & (Unix Tl& :, Windows Tid ;) TRUISNI S ZADY
A P TRITUIED T2 A,

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABI. format THRE I NI FF% sys.stdout ITHINILE T, YIDiEEDHH
EZolGEzEd, PINME—UEL FEA (D).

format &, 7 —~<v MEOHILFHD b —ZNLDKE X% 1000 N4 PATICIMZ ZXRETT, -
1000 A MO ISCFEINITIDEED SN E T, BT, FlRDRN "%s” 74 —~< v P RS NE
TIEHDFRA, "%.<N>s” DLIICLT N IZ 10 #ERDOEEIEE L. <N> + 2007 +—< v
MEDRKY A X235 1000 BB BRVE D ICHKETEINETT, AL XD "% 12K E(TT 5 HH
DHHET, IFFECRKEIVEIEICH LT, MEOKTFEH T 2REERD D £75,

MREDFEAE LD, sys.stdout BREIN TR o LHE. 7+ =7 v MEDOX v = 3AYD
(CLRVD) stdout WZHITENET,

void PySys_WriteStderr(const char *format, ...)
Part of the Stable ABI. PySys_WriteStdout () LR U T3, sys.stderr b L <& stderr 1277
LEd,

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

N—a v 3.2 Tl

void PySys_FormatStderr (const char *format, ...)
Part of the Stable ABI. PySys_FormatStdout () WL T2, 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 A 7> a YOBREOHEZERLET, =7 —MEE %, NULL 28RS, fiststy hEh
\ij—o

N— a3 v 3.2 TENM.

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—Y a v 3.8.2 TEH: 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 Z7BECIEENE T, 7y 7R V24 20 6OHENZ b L
NZVDT, TDORA > RIZERE Python DIREZBIRIRETREHD 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— ar 3.8 TEM.

6.3 7Ot XHFIE

void Py_FatalError (const char *message)

Part of the Stable ABL B@RfJ T Z — X v+t — (fatal error message) % HiJ) LT 71t 2 2 5#iil#&
7 (kill) LEJ. BARILFIZITDONREA, TR, Python 4 ¥ &7V X &2 Wil 2 DHfE
MRTH 2 &5 mksttiahize &; B2, A7V =7 VEHPHELTWS L bhs Lt 22D
Ay BUHENS K51 LRTI7R D A, Unix TR, % C 54 77 VB abort ) 2P
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—Y a ¥ 3.9 TEH: Log the function name automatically.

void Py_Exit (int status)

Part of the Stable ABIL. BIEQ 7a v X2 T UE T, Py _FinalizeEz() ZFENH Lz, 124E C
47 VBEBD exit(status) ZMFUOH L E T, Py FinalizeEz() BT T —IZR o758, BT
AT —R AT 120 TRESINET,

N—Par 3.6 TEHE: RTUHMOL S —I3MHEI LB L,

int Py_AtExit (void (*func))

Part of the Stable ABI. Py_FinalizeEz () 7 HWEUH 4 2 BIARNIE 21T 5 BIEK (cleanup func-
tion) Z B L £ 3, BIGRBEBIIGIEIML TP h, EHEZERLEEA. AT 32 OBRHBRL
MR ERTE T, BECHINT 28, Py AtEzitO) X 0 BIRLET; KT 2L -1 2RL %
o WRICERE L RAARNIEREE D 5 RICE I NE T, FEBEEA —E L2 Eh iR
Ao Python ORNERHYAHE T LI RAARMIERIEL & D IENIZSE T L TWA DT, func 225XV 5
Python API FEUHI LT3 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 TN TN 3
PyImport_ImportModuleEz() ZHHi{L/zA4 ¥ R —7 = — R T, globals B XU locals 51%(% NULL
DEFICL. level Z 0 1IZL7HDTT, name 51Ky DB EENIHE (H2 v Fr—TOH T
EY 2 ERELTVAREHER). fromlist 5BV 2 ['+'] QBMEH,. ROESEY 2 -1 %S
Dhy TRy = TRERLBHTDEEY 2 —b (named module) 1245 X5 LET, (&
BB ZDRDHFIZIE. name BEBICIEY TES 2 — VTR I Rv r —IEBIET L TWVWBEHA,
Ry r—=Y0 __all__  ZRHREIN TV TEY 2 -0 - FINTLED LW EIEHD S

6.3.
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DET, ) A VR=PENLEY 2 —NANOFLRBRBREERLET, KRLEGEIEENZEY b L,
NULL ZIBLET, 4 ¥ R— MIEKBL7ZEY 2 —Lid sys.modules X5 D XA,

Z OBENIE K A VR — M RFEALE T,

PyObject *PyImport_ImportModuleNoBlock(const char *name)

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

N— a3y 3.3 TLHE: ZOBKE. 1ERIZADZAL Yy FIZkoTA Y E—=truavy 22 Tbh T\
BIEENEBIZRBR L TWE L7, Lo L Python 3.3 T, K7 OHM TR Y JAF—LBEY 2 —)L
ZTeony ZIZBATLEDOT, ZOBBORALRIRS BEWVEDITPHLETIED 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= FMIDOWTIE

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

EOEIZ. A VY E—FENEET 2= by FTL RSy F—IADH LWEREL, KR LEEE
s 23 E LC NULL 238 L ¥, __import__() LT & DIT, RNv s —Y DY TEY 2 —DEK

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

AV R=IRBUT5EE. PyImport_ImportModule () E[RFRICTEERRES 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 Y K—1tL

F9, EYa2—1DA YR—= MIOWTIHHAAIAAD Python B% __import__ () %FHtre X< oh
DET, VI DS, HEHED __import__ O X ZOMEBEEETIHL TVWELLTT,

ROEIZ. £ VR—FENEET 2= by TRy T —IADOH LWSHED, KL 725813
BIs 2 E LT NULL ZIRL ¥ 3, __import__() YU LS. N Fr—Y D% TEY 2 —LHEK

SN T, 22T fromlist ZHEINLRLONI, by TLRADARy =T %IKELET,

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 A, name A Unicode 7Y =27 + T3 UTF-8 Ty a— FENELFHITH 3
HTHRREYET,

N—V gy 3.3 TEH: level ICIEXDIFPADEIIFHTEEEA,

PyObject *PyImport_Import (PyObject *name)

Return value: New reference. Part of the Stable ABL FRfED 7 £ Y R— 1+ 7 v 7B ZIEOH T
TeDDEKEDA >R —T7 2 —RATT (level 1IZ 0 ZHHRT 22, HiXdf O R—-—+2EKLET), 2O
BEIIHRED 7 e —  OVEHFFEANO __builtins__ 25 __import__ () BIBEMUOHL 3, T4
HH, BIEDBRFIZA YA =L ENTWEA Y R—b 7y 7 flioTA Y R—-F2{TVET,
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Z OBENEIICHI A VAR — M RFEALE 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= by TSy S —=IANOFRBRICZD £9, KRLEHBE I
Btz L. NULL ZIRLET (ZDHAETH, Y 2 —NVFERIN TV REE08H D £7),

PyObject *PyImport_AddModuleObject (PyObject *name)

Return value: Borrowed reference. Part of the Stable ABI since version 3.7. &Y 2 —LZIZNIG
TREY2—NAT7I 27 bEIBLET, name 518U package.module DEATH L EVER A,
FTEY 2 AFHFECEZETIEY 2 —ADBDH 20 DN, BRIFIUIHLREY 2=V BAEML T
EY 2 ARFEIHEALE Y, KRMLGEIEANZELy M LT NILL ZIRL 95

AR ZOBKIEEY 2—1DA YER-IFPR—-FETVERA; TV 2 —ARFEFu— FIhT0i
R, EBOEI 22—V AT I b EBEZ IR DET, PyImport_ImportModule() % Dl
FBRAZHoTEY 2% VR-FLTLEZ WV, Fy MERFETIEE L2 name BFEE LR WG
Ay Ny r—UMERERE N EE A

N— 3 v 3.3 TEM.

PyObject *PyImport_AddModule (const char *name)

Return value: Borrowed reference. Part of the Stable ABI. PyImport_AddModuleObject () ¥ 1l
TWE A, name 28 UTF-8 TZ Y a— F SN FH|TIE < Unicode A 72 =27 M 2EHT 2
RTERDET,

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

Return value: New reference. Part of the Stable ABI. €Y 2 — /1% (package.module JERX T
HWOELA) BEY Python D4 b a—F 7 7 4 L AABBEE compile() THESNTza—F
ATV PRTLICEY 2= L% —FLEF, EVa— LA TV FAOFLLBREEL T,
KWL 7HEidfst ezt y F L. NULL 2R L %9, =& X PyImport_EzecCodeModule () DL
IZA 2 72T name 2 sys.modules WCA - TWhr LTH, 4 VK= MIEKKLELEY 2113
sys.modules 2D XA, FIHHLORERKLEY 2 — L% sys.modules T DIXBEETH D,
ZDEIBREY 2 —NEAL VKR=PFFT 23 -RIZLoTE, Y 2—LORENOH LR (EV 2—
NEE DB AN TN REED S LIgw) 225 TF,

EY2—®D __spec__ & __loader__ MEFHEINTOWARIFIUR, BYIIENEE XN E T, spec
D B—X—F, £ 2—1D __loader__ » (b LRESINTWIUR) ZRIIRES N, £ 5 TR
#UZX SourceFileloader DA Y ARV RITHEINE T,

EV 2D __file_  BMIEa—FNF TV 27 D co_filename N\FHEINF T, b LlIREGES
. __cached_ A\HEEINZF T,

ZOBBIE. TTWRAVE—TFEIATVREY 2 —LDEFICEHEe—- F2TVEST, ERMWICE
Y a—LOER— FE1TS5 /HIEIE PyImport_ReloadModule () 2B L TL W,

name 7S package.module JERD Fv MERFELTH o GG, ERER IR TRV Ry 7 — IS
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FFOERENZNEFICRD 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() & lTW\WE

TH, pathname 75 NULL THRWBAICEY 2 — LA TP 227 D __file__ JBMIC pathname H33%
EXNDHRDBERD 5,

PyImport_EzecCodeModulelithPathnames () B L T ZX 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 TWE T A, cpathname % NULL THWHEFITEY 2 —
VAT 27 MDD __cached__ JBMIZ cpathname DREI NS LB ELDET, Zhod 3 D0
Bo>5b, ZOBBOMERIEELVWTT,

N—Y a ¥ 3.3 TENM.

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 () ¥ M

TWETH, name ¥ pathname, cpathname 75 UTF-8 TL>Y a— REINXXFH|TH 23 m03 R D
3, b L pathname 23 NULL DS, cpathname 75, pathname ¥ D & 5 72 {EIZ/R X &E %Al
2RADRINET,

N—a v 3.2 Tl

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

long PyImport_GetMagicNumber ()
Part of the Stable ABI. Python /N4 ba—FZ7 741 (1% .pyc 77 4V) DTy 7 F2N—%
BLET, P97 F U N—FANA FIA—=RFT 7 A VDRMID 4 N4 T, VU MLVIZYT 4 7 N4 b
F—X—THNIRNETT, T7-DHAEIF -1 ZIRLET,

N—Tay 3.3 TEH: RRLEGEER -1 OEERLET,

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¥ 7T, sys.implementation.cache_tag DEHIMEFHT X, 20 Z OBEORD D I
TRETHLIeZFTMEEL £ 9,

N— a v 3.2 @M.

PyObject *PyImport_GetModuleDict ()
Return value: Borrowed reference. Part of the Stable ABL. £ 2 —VEM DO OFH (\WbHW
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% sys.modules) ZIRL %3, ZORHIZIA VY EZTVRILIZ—DRIDLIERBOTERL TR
W,

PyObject *PyImport_GetModule (PyObject *name)
Return value: New reference. Part of the Stable ABI since version 8.8. 52 &7z RTDEEIZA >
K= PEADEY 2 — L ZRLET, EY a2 —AhA VY FE—- FSNTOWIRPo75EIE NULL 2L
FIMN, 713ty PLEEA, €Y 2 —LOMRIKR L 72HEE. NULL ZiRL, =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 eiRLE T, HEIWCEK o TE sys.path_importer_cache
HENPODHIFTZ2ILHDDET, bLELAT Y27 M Fr v P adh TV o kB
path BREEWZ 2 7 v 7B EAfIH 2 £ T sys.path_hooks #EHEL E T, ¥D7 v 73 path BHHE
ZRZIZVIEEE None ZIRLEF; ZAUT KD, path based finder 732 @ path BFR % AfH) 57
DDOATI 27 bHFEOENRP oI L ZMFIH LITIIER $ 7. REINICFONLA T2 M2
sys.path_importer_cache "NF vy v al, A 7Y =7 MDFHLLBREIELET,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. name £ WO HAFID 7 Y —X (freeze) SNz EY 2 —
AER—RKLET, BNT2L 1%, BV a—BROLLREI-ZGEICIE 0 2, #IHALERK
L7HE 13N ELy LT -1 2IBLET, B—FRBILAZEY 2 -7 7R T 2121
PyImport_ImportModule() ZffioTL72& W, (Note ZDBIEUINE X 3RBEERIBLARITS — 2
DEIIEY 2 =D T TRA Y R=rENTVEHYVB—-—FLTLEVE T, )

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

int PyImport_ImportFrozenModule (const char *name)
Part of the Stable ABIL. PyImport_ImportFrozenModuleObject () ¥ TV 32, name I& UTF-8
Ty a— FEINELFFORDDIZ, Unicode A 73 =7 b EFERHT 2 ERELED T,

struct _frozen
freeze =7 4 VT 4 DBERTE2E5BT7V—-AMET 2=V T A7) FXROMERBERT
¥, (Python ¥ —ABAYID Tools/freeze/ ZZMML T ZE V) Z OMERDERIZ Include/
import.h IZHH. UTD XS ITR-oTVET:

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

};

const struct _ frozen *PyImport_FrozenModules
ZDRA VRIE _frozen DL A— R 5D, HIGOERD X 323 NULL ERIZR>TWVWS XS
REHZET KOOk E S, 7V —RENLET2a— V%A VY R-—bFTELE, ZOT—-T L%
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BMBLET, Y—FX—T748Oa—FhbIZDORS yEZWZHEHTEHELC T, gifcEmIhz71Y —
LD 2 —VOEEEEMTE LIICTEE T,

int PyImport_AppendInittab(const char *name, PyObject *(*initfunc))void
Part of the Stable ABL. BEIfFDMARAAEY 2 — LT — T NIZHE—~DEY 2 —LZBIMLET, 20D
BIBUIFIEN:Z B U7 PyImport_EztendInittab() DT v X—BET, 7 — 7R TER
WEEITIE -1 BIRLETS, FieREY 2—UE name TA VK= FTE, BHNCA Y R— b eiRAk
BN X 2 B e LT initfunc ZfEWE T, Py_Initialize() & D BENTIECH X 2T UK
DEHA.

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

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

};

int PyImport_ExtendInittab(struct inittab *newtab)
HAABEY 2= NDT =T NZ—HOEY 2=V ZEBMLET, EF newtab ¥ name 7 4 —/L K3
NULL 2722 T\t > F )L (sentinel) T2 b U THIGZ N TWIRITIUIZR D FH A, £V FFIVH
EHEZ N o BAEITRBAETVERICRLZ»S LLVERA, BT 5L 0 2. WNHT— 7V 2Kk
TE2DITHRAEY ZHERTERD o LGEIE -1 BIRLE T, BIEPEBLIGE, £V 22—
E—YINE T — 7 VIBMENER A, Py_Initialize() & D DENCFENH X RFIUIRD 8 A

Python 2% # ¥ E %) ¥l (b X ©v 2 /B &. PyImport_AppendInittab() F 7z &
PyImport_EztendInittab() lF. ZHRENDYIULDORNTIOH N BENDH D £7,

6.5 7—2%5%|{t (data marshalling) OH7K—k

MR —F BHE, marshal Y 2 — LR UEREE - 2BYIbA 7 =227 v %2 Ca—Fhofzs &
SWKLET, BINLER T — X 2EZ 2 HTHBIIIMA T, T—X2HARTEB DD 5, BIHbanrz
F—RBERT L7 7 ANEIANALFVE—FTHLN T RITNUIERD 8 A,

BB B/ EICK 5 KD IRk S N T,

CDEY2—=NLTlE 320NN ayD7—XEAZHR—FLTVET, N—=Yar 0 EERKDDDT,
N—=Ya ¥ 11& intern (LN FHN % 7 7 AVATHE L, Hv—y v fboRicdtHEIhs X511l
F9, N=Y a3y 2 FE/NERBUCLTAL FY 7 =<y FEFIHL £3, Py_MARSHAL_VERSION
BHREDA—Yay (R=Yay 2) 2RLET,

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long M DBHEUE value & file NEEFUL L EF, Z DBIEUZ value D FHT 32 ¥y M EEZALEIIT
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F 2 A4 T 4 7D long BY A XIIFBIFIL 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 A7 =7 b value % file NBEHFUL L £ 3, 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 Z2IBL E3, version
77407 4=~y bERLET,

T 0B zfs b, BILSNEZHARE LT,

long PyMarshal_ReadLongFromFile (FILE *file)
A LRI FILEx NOT—X A MY —2ah 5, C D long MF—REHAH L TRLET,
ZOBBIZ. 24T 4 7D long DY A RIZBERIR L., 32 By FOEFFEFHANEE T,

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

int PyMarshal_ReadShortFromFile (FILE *file)
At URHCH» Nz FILEx AOT—X A MY =405, C D short BF—XEHAHNLTRL %
T OB, kAT 4 7D short OF A4 IR, 16 By POELZ T EHAHE E T,

7 —0%5a. #Y7LHIS (EOFError) Z&EL -1 ZIRL X3,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. #tAH LRI 7z FILEx ADT—X A Y —245 8 Python 7
7  RIRLET,

— %A, #Y)72fI5} (EOFError, ValueError, TypeError) % & L NULL ZiRL ¥£73,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. #i/AH UFICB Nz FILEx WD T —&X A b U —40 5, Python #
Tz bEHABLUTRLUE S, PyMarshal_ReadObjectFromFile() iEW., ZOBEEIZ7 7 A
HICHERIEDA 7Y =2 7 PBFELBRVWEREL, 77 A0 XEY BT 7 A VT =R B —RUITXE
ViZe— R LT, BRI T 7 L L0 6—nN 4 b OOHAHTRDODICXEY LD T — X 2 1#%(F
TE2X51CL T, HROT7 7 A A MM S HAL S RN E Do TWBHEICDA, DRI
ZHoTLZE W,

I 7 —DFAE. EYILHIS (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 2673 len XA F DAL RNy 77 ADT =X AN =405
Python A 7Y =27 M2 RLE T,

7 —D%E. #7215} (EOFError, ValueError, TypeError) % a%iE L NULL iR L ¥£73,
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6.6 5IEDAEREDIER

5 OBBIIIMB DILREY 2 — VH DR X Y v FEAER T 2 BICERTF, 7L WERS AN
extending-index {ZH H F 3,

BRUIWCHHET 2 3 DDBEE. Pydrg_ParseTuple(), PyArg ParseTupleAndKeywords(), B Xk Of
Pydrg_Parse() l3Wih s BERXXFY (format string) ZHVE 3, FAXAXFEINE, RS ZITES X
FTOGHBICET 2 HRZEZ 2 DICHVWENE T, WTNOBEICE T 2 EFE RS, RLHERZfE->Tw
£,

6.6.1 5|HZMITT S

HXFHNE, Cafgizidenll o ” FHXEAL (format unit)” 25D ZH FF, 1 DOFXHEAIL 1
D0 Python A 7Y =2 b 2RLET; @HEEHE—OXFh, FBREND 5725 T 2N CH - 72 6 DI
BhET, Piste LT, FEICTHON TWARWERBEASCFHAR—D 7 N L ZFIRUSHIST 2 55D
HD ET, UTFOFHHTE. 5IHFOOWERIERBEAL T (A1) FHINTH o 728013 E R AL IS
3% Python OF 7Y =2 MITY; [f] #Hl3EZ 7 FLAEL T 2B S C oZEBATT,

XFEH Ny T 7

URDO74—<y PEATY 27 MUEHLEXEVF 2 27 LTT7 7R RT2:DDHDTT, EKENd
unicode % bytes D7zDICEDRA ML —YEHAETI2LREIEIH D A,

FHIER 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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AFR: 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 XAXFHN%E4ET C ORA Y RITEMLET, Fx
77 ZBRRA Y RERDT RLAZRET &, TTIAFEL TV LFHINDRA ¥ X%k T DEBIZFLH*
LET, CXFHNE NUL THIEGEINTWE T, Python OXXFEFENZ, null 2— FERA ¥ b2EAHIC
HHAENTVWTIERD 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 LRARZIFTE - T
BHEDONLTINCER L I 0HEE. 08 7+ —~< v b, converter 2 PyUnicode_FSConverter()
ZHELTHHT 2 L RVWTT,

A=Y a2y 35 TEE: LIE Python XHFANC null 23— FEA Y FAEHAZNTWEL Fi
TypeError ZXHH L TWE L7,

sx (str E7zId bytes-like object) [Py_buffer] Z®D 7 #—<v M Unicode 7Y =2 k ¥ bytes-like ob-
ject ZZIITI T, FEUCH LIt S XNz Py_buffer MEERICEZEHL 3, BRO C XFF
¥ NUL N b2 &b LILER A, Unicode A7V =7 ME 'utf-8' =>a—74 7T CX
FHNEBSNET,

s# (str, SAMD ERD bytes-like object) [const char ¥, Py_ssize_t] Like s*, except that it provides a
borrowed 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 IZBITWEFA, Python 472 =2 Md None TH k<. ZDHE
121d C DARA Y RIFNULL ity b EhET,

z* (str, bytes-like object FT1zl& None) [Py_buffer] s*x LR U T3 25 Python ® None A 7Y =2 M %%
JER Z e TEET, ZOHE. Py_buffer MEEAD buf X ¥ N—{X NULL 124D £73,

z# (str, HiH LERA®D bytes-like object F7cld None) [const char *, Py_ssize_t] s# WEITWE T 25,
Python 7Y =2 M None TH &K<, ZDHEIIE C DKRA Y ZIF NULL ity FEhET,

y (A LERB® 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 TLEHE: DA bytes Ny 7 7 IZXVAA FPHDIAFH TV & ZIZ TypeError %
EHLTOWE L,

y* (bytes-like object) [Py_buffer] s* OZJE T, Unicode 7Y = 7 + 2R FHF T, bytes-like object @
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HeRINIET, NMMFIVT—2Z2RIHITBZENICE. COT+—I v bEFES T Z2HELXT,

y# (Fid i LER®D bytes-like object) [const char *, Py_ssize_t] s# OZEIE T, Unicode A 7Y =2 + %
ZUF1F . bytes-like object 7213 22 FIF £,

S (bytes) [PyBytesObject *] Python 7Y =27 b2 LT, bytes A 7Y =7 bEERL, Whik2EHD
TVERA, 7T =7 bW bytes 7Y =7 bTRIFNI, TypeError AL E3, C 28X
PyObjectx LHFE L THHMNEEA,

Y (bytearray) [PyByteArrayObject ¥] Python # 7'z 2 b LT bytearray A 7Y =7 FZ2ZKL,
DIRBEMBBIRVERTA, D LA TV =7 +D bytearray THRIFAUEX, TypeError ZikH L F
T, C Z8UX PyObject* E LTHEELTHHVWER A,

u (str) [const Py_UNICODE *] Python Unicode 7Y =27 % NUL #¥ji & 417z Unicode XF Ny 7 7
ANDRA Y RIZEN U £F, Py_UNICODE RA ¥ RERANDT FLRAZESZRITINUILLT. ZOTF
L ZIZIFES % Unicode N» 7 7 ANDKRA ¥ XOMENEXNE T, Py_UNICODE XFDNA MEIZa >
RANATay (16 £72E 32y bOEBELD) KKET 2 Z 2 ICERLTLZX W, Python X
FHNE null 23— FARAL Y P EEFATIERD FXA; null 2— FKRA > M E2ELEE. ValueError 4t
MEHENET,

A=Y a2y 35 TEE: LIE Python XHFANC null 23— FEA Y FAEHAZNTWEL Fi
TypeError ZXHH L TWE L7,

Deprecated since version 3.3, will be removed in version 3.12: WA X £ )LD Py_UNICODE API @
—H#TF, PyUnicode_AsWideCharString() Z{HH T2 LK SITHBITLTL7ZE W,

u# (str) [const Py_UNICODE *, Py_ssize_t] ZAUIu DNV IT—> a ¥ T, HE_OOZERICHHRL %
T, —DOHDZEHUI Unicode T—X NNy 7 7 \DKRA VX T, ZOHIEZDOEXTT, Z2O7+—<v
MInull 2—FRA VI EELIENTEET,

Deprecated since version 3.3, will be removed in version 3.12: Fi\WA X A )LD Py_UNICODE API D
—H#B T3, PyUnicode_AsWideCharString () T 2 X5 WTBITL T X W,

Z (str F7cld None) [const Py_UNICODE *] u Il TWE 945, Python * 7 =2 h& None TH LK<,
Z DFEITIE Py_UNICODE KA ¥ ZE NULL i2ty ¥ FET,

Deprecated since version 3.3, will be removed in version 3.12: &f\WA X A )LD Py_UNICODE API O
—&8CF, PyUnicode_AsWideCharString () M T2 X5 WBTL T IV,

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

Deprecated since version 3.3, will be removed in version 3.12: &f\WA X A )LD Py_UNICODE API ®
—H#8T9, PyUnicode_AsWideCharString () ZfEH T2 X3 ITBITL T E W,

U (str) [PyObject ¥] Python 7Y =2 k& LT Unicode 7Y =7 FZERL, WhrREIEHEBITVE
¥Ao 7Y =2 bH Unicode 7Y =7 b TERWEA, TypeError Bkt EIh 3, CEBUZ
PyObjectx £ LTHE L THHWEEA,

wk (B I OIEEA bytes-like object) [Py_buffer] Z D7 x —=< v M. #iAE ZA[EEXR buffer interface
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BRELEAT 27 3 2RIMNT T, MU LITr 5B I N Py buffer HEAICHEZ IS
MLEST, Nv 77 null N FZ2EL2BLAT. MEHLTIEANY 77 2 0Kbo 5
PyBuffer_Release() ZW-UHIZRITAUIRD FE A,

es (str) [const char *encoding, char **buffer] Z#d s DZ(LIET. Unicode ZF ¥ 7 27 XAy 7 712

Lra—FF57DICHWsNE T, NUL NS FAHDIAEATWARWT —XTOAEEL $3,

COEARZE D051 8PHETT, —D2HBANCOAHAWSH, NUL TRIEiZh7zz>ya— K4
XFH| %216 T const char* BUFE 7zl 'utf-8' MHELNDS Z 2 2K T NULL THRIFIUERD ¥ A,
HBELZTYa— F4% Python DT ERWIEAIIFINZE L LT, H D518 chars* T
RINERD FRA; ZOFBPBBELTWE RS Y ZOMEIE. 5IBICEE LT A MONERA -
TeXwy 77 ANDRA VRIZRDET, 7FRAMIBRWOFIBIHEE Ly a—- FAX T ya—- &
nE7,

PyArg_ParseTuple() Zffid . BERIA XDy 7 7 ZRL, ZONy 77122y a— RED
T—X%ab— LT, *buffer 25 D7 ICHER S NREEBZRE T KO CEEL$ 3, FOH LM
1ZiE, MRS NNy 7 7 20D 5 72121T PyMem_Free() TIRRT 2BENDHH £73,

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

XFNATY 27 b rya—FLESTIKELET, 20bD, EETREAS VXA TS =2
FNTRABIZE Ly a— F 2o TV 5D EREL T,

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

Xy RNy T I a— R T3-DICHVOLNE T, es ERE - T. ZOZEEII AL b2
HHAEN TV TILENERA,

ZOERICE =205 PR ETT, —2HIFANCOAHVWSI, NUL THIfidh7zxya— A
FH| %463 const char* &l NULL TRIFAUIR D £ A, NULL OHEIIE 'utf-8' ZHVE T,
BELZTYa— K% Python 2T ERWIEAICIBINZEE L 3, H 05180 chars* T
BRIINERD FRA; ZOFIEPSRLUTVWEERA VX DOEIZ, 5IBHEELEZTF XA NONBEDRA -
TNy 77 ANDRA Y RIZKEDET, 7FAMIBRIOFIBWCHEE Ly a— AT ya— &
NET, HZDOFIEEFBEBADRAL VX TRITINERD FEA; RA Y EZHBRL TV 2BHOMEITH
TN 7 7ADOANAL FEUZE Y P ENET,

ZOEROMEICIZT—ODE—FEH D FF:

*buffer 75 NULL KA ¥ Z 2L TV 2GS, BEIEIDERY A XONy 7 7 2R L, 2Oy 7>
WKZ>ya— REDF—Z%Eab— LT, *buffer B2 OFICHER I NRREBEET LSO CEEL
FI, MOHLUANCE, BRI NNy 7 7 20RO 5 721812 PyMem Free() TR T 2EENRH
hFE5,

*buffer HIE NULL DK A ¥R (T TRAEVHRERFEADO NNy 7 7) L TV 35HA,
PyArg ParseTuple() & ZDXEVMEZEZ NNy 77 & LTHW. *buffer_length O WIHHE % N v
7 7P 4R LTHWE T, PyArg ParseTuple I3RICL Y 2 — READT —X%E NNy 7 7il2a—
LT, NUL TH¥IfiLE T, Ny 77 DREZINEDRIFIUL ValueError kv M ENFE T,

EELD5ED. fbuffer length 34D NUL N4 b 2B FERWTYa— 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 2/ b2z ya—FLESTRELES, Zofbh.
FEETREIANA MFINA T 2 7 PRI ARCE L a—F 2o T0E D EREL T,

#

b (int) [unsigned char] Python OIFE DL Z. C @ unsigned char BO/NILRFFEHE UEBUI AL
S

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

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

H (int) [unsigned short int] Python 0%, A —n"T7n—F v 7 %2{TH 32, C D unsigned short
int ﬂ&:ﬁ@bij‘o

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

I (int) [unsigned int] Python 0%, F—nN"r7u—F =z v 7 %2{TH3IC, C O unsigned int BUCHE
BmLE9,

1 (int) [long int] Python ¥ %, C @ long int ANIZEIRL 75,

k (int) [unsigned long] Python O %, *F—nN"r7v—-F v 7 %2fTHb T, C ® unsigned long TiC
EHLET,

L (int) [long long] Python 0% %, C @ long long BUIZEIAL £7,

K (int) [unsigned long long] Python @ int % C unsigned long long "4 — N—7 10— DR T TE
132

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

c (RE 1 D, bytes £l bytearray) [char] EE‘ 1 @ bytes %713 bytearray A7 =2 b LT
HENTW3 Python N4 % C @ char BUZEHEL £ 7,

N—= 3 3.3 TEH: bytearray ZXIHMTII 2 X5k E L7,

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

f (float) [float] Python OEE/NMIFA%Z, C D float BUTEML 75,
d (float) [double] Python OEFHI/NERMZ, C D double BUTEML £7,

D (complex) [Py_complex] Python OBZEHI%EZ, C @ Py_complex MHEKIZEHL £7,
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ZoMtDA 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= 2 b% C @ Python * 7Y =7 MR A ¥ ZIZLRTF
LET, 0 IBTVWETH, Z20 C o5[#%xrh Ed: —2HDFIEIX Python OFA 7Y =7 b
AD7 FLRAT, ZOHDEEIEIA T 27 bADKEA VY EDPRESINTWS (PyObjectx D) C DE
BADT7 FLRTT, Python 7Y =7 FMHEE LR TIEIR WSS, TypeError XM L E T,

0& (object) [converter, anything] Python + 72 =2 +% converter Bz LT C OZEBUTEHL $5,
Zoo58Ee b %9 —oHIZEKT., ZoHR ((EEOBD) C ZHADT FL A% void* BITZE
FAL72H DTS, converter ZATD XS I L THOIHEIAET:

status = converter(object, address);

Z 2T object IZEHMNED Python * 7Y =27 MT. address i% PyArg_Parsex IZJE L7z void* &Y
DEIETT . RDE status IZEHUTKIN L 2ZBIC 1, KRR L72HE1E 0122 ) 9, BHUTRRL 72
%a. converter BIEUL address DNEZZEEFTITHIANZRH L7 TERD £H A

% L converter »% Py_CLEANUP_SUPPORTED %ZiR3 &, HED R—ADVKRB LB, av—&—%
b5 —EMUHL, TTREDYTEXAEYVEZHNT2F vy v A E252%73, ZEHOMUH LTI
object 518U NULL 127 D, address (XBRHIOFESH L 2 E CfEICR D 3,

N— a ¥ 3.1 TAH: Py_CLEANUP_SUPPORTED D&/,

p (bool) [int] EfAfEARK® &2 EFT (a boolean predicate) (i XN 7=EEHIE L. Z DGR EF (ML C
D true/false BEHUEICEIL £ T, S LADERS int 1iE 1 25, B3R5 0 FEEINET, ZOH
BUIMTEDHEF 72 Python [E%Z ) £ 3, Python BMEDEEEZ YD X SIHET 2% D 7213
R, truth 22 L T2 E W,

N—Y a ¥ 3.3 TEM.

(items) (tuple) [matching-items] * 7Y =27 b items ITA> TV B HERPMOBZITOREX EHD
Python @ —74 ¥ ZBTRIFAUIRD FEA. & C 518UE items WOE &2 O FEXHALITH DT T
ERINIBRD EFRA, = Y ROEXBMIANTFHEICTEE T,

TRYBE(TT v P 74— 20 LONG_MAX 2R SHDOEL) ZETDEARETT; LA LS, EYIRME
BF v 7 3E o7 ITbNERA — lHEZITWMB72DD T 4 — LM, HETEZIITWMBIIINETES
Gia. bffiory MRIBERDO S bItUIhEO o kT (RO A, Zokvr T4 7RECORY Y
¥ A b (downcast) OHMAL TWET - ZOREIIAZRZR2S LOLERAD),

Zofth, FEXXFINCBNWTERZFHOXFHWLDO0H D £3, R0 OFIIHHINT & 2 ANFPNITIEE
ZFEA, UNIXFRERLET:

| Python 51$(V XA bHT, ZOXFLIEDEIBNA T a > THbIERLET, A 7> a D5
WIS % C OERIET 7 1V bOETHEEL TE2RIINUERD FBA —— 7> a3 VO518»
B XN E. Pydrg ParseTuple () IIMIGT 2 C BHONBICFEMA 8 A
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$ PyArg_ParseTupleAndKeywords () TOAMEMAIRE: #KtD Python 518» ¥ —7 — FEHEHTH 2 Z
EERRLET, BfE. IRTOF—v— FEHGIBMEREDOFIBTRINILS S, 2Dkd 74—
< PCFHIFRO | IFHEIC $ XOENCHEES AR TIUIRD T8 A

N— ar 3.3 TEM.

COXFDH B, ERFMOGLRIEZZ I TERDD F9; aa Y BEOXXFINE, =7 —XvyE—II1
B BB H (Pydrg_ParseTuple () HAH T 26154 7 f1EMH (associated value)”) & L TfEbHN
S

; COXNFEDRDHZ e, ERBEMOLBEZZITRODET;, EIan DBOXFEINE, 77+ T
T—RAXyt—Y% BEIWRAD L7 Avk—Yr L TEbLLET, : & ; IHAICHHbLOXFTT,

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)!

PUR o BIBCIE 3#iBh5 14 (additional argument) 1X. FERFHN0 HRESINLZTUADT FLATRIFIUE
B FRA; MPBIBICHEELLTY RLRE, RIALLANSNEERET 2010 Ed, Fo#HR
HALO Y R P THIALZ X 51, Mg IBE AMELE LTHESGEN WO H D £3; 2055, MiET 2
FREMLOIEET 2D XS LRTIUERD 8 A,

EEIELLATS720I1E, arg A 7Y =7 MIEALFII—HLRTNUIR 5T, 2oEANNFIINOER
HANZRTEDRAS I LARTIUEIRD $8 A, 31T % &, PyArg_Parsex BIBUIEZEL £ 3., Zhld
NDGEIIIMEIR L, BEYIRFIAZELL £F, FREMD EN0OEHRBUC X D PyArg_Parsex 232K
BUZHE. RBLUEERBOMSHET 27 LR ZALED 7 FL ZAONFIZEE XN E R A,

API 8%k

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABL. BB A%EFIEICE 2BMD T X X EERL T, v—A L REBICE
WLES, BT 2 ERRLET; KT 22 BZRL., BYIRAMNEENLET,

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 ABIL. fE5|# & ¥ —vV — F5|HOWE ZI 2 BEBO5 e BN U3, keywords

580 NULL TSRS e ¥ — v — FHOEHITY, ZOAHEIE UBEER5IH 2 RL %5, L%
Gia. B2 RLE3, RRLZGER3 Rz R L. @LpitzXt L %3,

N—a v 3.6 CTEH: (UEERAGIE ZEINL =,

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

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

va_list Z518Ucr b F5,
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int PyArg_ValidateKeywordArguments (PyObject™)
Part of the Stable ABL. =7 — F5[zH L 7-HEZFOF —DXFINTH2 e 2R LET, Z
DEARUZ Pydrg_ParseTupleAndKeywords () ZfHH LR WVWE ZIZDAMNET, ZDOBEHIIERE OB
BRMOF = v 7 Z2FST 279 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 2580V X b 25T 2 7-012fbN 28 TT
— [AZZ A A OBEBE. 5IEERTEIC. Python 3 THIBRX 4172 METH_OLDARGS 23, #Hi/
CEPNDA— FTONRT X XERITIE Z OBBOERIED o0 FHEDA 2 7) 2281 51F
EAEDI— FHRBIIRFIHIERD =12 Z DB Z#DR VL S ICEHEATY, TORKERLT
WBDE. ZOBBMBKAL LTHIBUND X T Ve 0T 2 ETERZ»STTH, ZoHNCEWL
TR b oo 20 LA ER A,

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

Part of the Stable A])31 NI A= ZEEZEHEC LB T, 5O 2HE T 2 FCFH 2
FH A, NI XAZXDOHUFICZOFE2M S BIE. BEES T —7 0, £2E@3XY Yy FEET—71LH
T METH_VARARGS ¥* LTEE LRI ¥ A, EFHDA 72X TNIF args KELET; 2D
RINEREDR TNV TRITINUERD XA, RINVOEZWEADRL D min T, mar 2B T3k
DERA; min & mar PFELLTHILFVETA, MBEIEEZBERICEIRINER ST, SHMbhs|
B PyObjectx BEANDRA Y X TRIFNIRD EVA; Tho 0BG, args DEDAD F
T HOBRE EESE T3, A7 a YOI XRIIHIETE2EHD S B, args IZIEEL TWARWN
SDIITEDPAD R A; BRUOH LANZZH S DMEZFHMEL TB2RITNUIR D £2A, 2O
IS % e BEZIRL, args DR TV TROWEERLHE > BOBERENBA > TV AEEITHERLET;
ISP DRBDPEE IG5 EMNEEY FLET,

ZOBBOMERABIZ TR LET, 2Ok, 59RO DHD _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() Zffo7=LIRDIEUH L
e EMTT

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

PyObject *Py_BuildValue(const char *format, ...)
Return value: New reference. Part of the Stable ABI. PyArg_Parse*x 7 7 I U OB ZITIZ D
& M?‘:ﬁffo)ifﬁ'(?ﬂio’ X MEFNZEEDWT, ﬁﬁf: BEZERLE T, ERLAEZELES, =
DA NULL 28 L %3 NULL 2R3 56, Bt 2xti 2Tl & 5.

Py BuildValue () WEHEICX INVEENMT 2 IERD ERA, ZOBBDBEZ IV E2EKT 2D, ER
RXFHNCZ O EOFERBMADBA > TWD & ERFTT, EAXFHINEDES None KL FT; &
REAMDPHE DR T Ao TV EHE, EREATIHESINTVWAMLIrDF 7Y =7 FEKEK
LET, A4 XEaR 1 OX V%R K 5ICHEHF 21203, AFENTHbNEFLCFH 2 v
7,

FEXHA s R s#t DHBEDLIWC, ATV YV EWBET IR T 22 fi§T 27D XxEY
Ny 777X LTETHAIREZ, HELLT—X3av—3nEd, Py _BuildValue() H
AR LA T 22 Mid, OB LRI LNy 7 7 ZIRLTSRLEEA, JlOSWAEZTH
3. malloc() ZFMFUHILTXEY ZHERL. £N%E Py BuildlValue() IXHELZHE. a— FAT
Py_BuildValue() iR - 78T free() ZMUIHITHELNDHZ2 W5 T,

IR oA 5IFOOWBREEREA TS (AL) FHLCH - 7257013 EF X EAL23X § Python
DA 7Y =27 MRITY; [f] FEENEBERICE T ED C 2R TT,

FEAXFFIIANTIE, (s# DL BRBXHMZRNT) AR=-A, &7, agrBifar~idfffizh
FT, INHDONFEMS . ROWERXTINED £ o L ETFHARL T TEEXT,

s (st 7=l None) [const char *] null #HE iz C XFH%E. 'utf-8' Ty a—7 4 Y7 E2HV
T, Python str A 7Y =27 MIEMLE T, L C XFHIEA > XD NULL D35E. None 17
hEd,

s# (str or None) [const char *, Py_ssize_t] C XFHt ZDRE%Z 'utf-8' TVa—74 V7%
5T Python str # 7Y =2 MIE#L 3, C XFHIKRA &) NULL D5E, &S IZHH
E ., None IZ72 D £9,

y (bytes) [const char ¥] C SZF¥% Python bytes 7Y =7 MIEHLE T, b L C XFFHIERA
> R NULL 725 72355, None ZiRL %5,

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

z (str 713 None) [const char *] s X[ UTT,
z# (str E7cl& 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 ¥ XA NULL
DG, None 1272 D £,

u# (str) [const wchar_t *, Py_ssize_t] Unicode (UTF-16 %£7z1& UCS-4) 7 —XDNv 77 L %
DE XA 5 Python Unicode A 7Y =7 MIZAEHL £F, Unicode Ny 7 7 KA ¥ X5 NULL D
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Ba. RSB SN None 12720 59,
U (str F¥7cl& None) [const char *] s X[ LTI,
U# (str F7zI& None) [const char *, Py_ssize_t] s# R LTI,
i (int) [int] WHD C @ int % Python QA 7 =7 MTEHL 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 MTEML £7,
B (int) [unsigned char] C @ unsigned char % Python O¥ A 7> =7 MIEML £7,

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

I (int) [unsigned int] C @ unsigned int % Python O A4 7Y =7 MTEWL £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 4 7Y = 7 bAEH#T 3,
n (int) [Py_ssize_t] C @ Py_ssize_t % Python OBHA T = 7 MTEBL £7,

c (RENM 1 D bytes) [char] NS4 FERTEHD C @ int Z. £ 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 OFBI/NIREBICEL 5,
f (float) [float] C @ float % Python DOJFEN/NEEEICEIL £5,
D (complex) [Py_complex *] C @ Py_complex ¥§i&E{K% Python OBWBHBENENL 5,

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 LT Python * 7Y = 7 MzZE#:
L¥ET, ZOMKIX anything (voidx ¥ ORI TRIFIIAR D £HA) Z5IBUC L THEUHIX

6.6.
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N, VR AT 27 b ERIRT A RMLUZGEICIE NULL 2R T XS LRiThiEkD £
Ao

(items) (tuple) [matching-items] C DD &7 2%, [F UEHEE ZFED Python O X iz
L £ T,

[items] (1ist) [matching-items] C Ol 572 515 %. U EZE 2> Python DY X MMIZE
BmLxs,

{items} (dict) [matching-items] C DfED5 7% 285% Python OFFFICEBL £F, —HDORT
o725 C DEN. ZhzhF—BIMMEL 2> THFIEME N E T,

HALFINCET 22724 % &, SystemError 4t %+t » + LT NULL 2B L 3,

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 ZZIFED 3,

6.7 XFIDE#HERL

ezt e . HERXCTII A O 72 O BIREE

int Py0S_snprintf (char *str, size_t size, const char *format, ...)
Part of the Stable ABL. FRX T format LEMDEIED S, size N4 M ZERIROLFHNE str
WZH 1 U %3, Unix man page @ snprintf(3) ZSHLTLZE W,

int Py0S_vsnprintf (char *str, size_t size, const char *format, va_ list va)
Part of the Stable ABL. FHRXFH format ¥ AJZRGIEY At va 5. size N4 P ZERZIZNF
H% str 1IZHIIL F3 . Unix man page @ vsnprintf(3) 2L T 72X W,

Py0S_snprintf() & Py0S_vsnprintf () \3FHEC 54 7'V D snprintf () ¥ vsnprintf() Bz o v
TLET, ZhoDBBOBENEZ, CEES A 77 UBRIEL 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 rv e LED) EUTOEKEZRH 3!

¢ 0 <= rv < size D& &, BMHNEIHIIL T, (BED strlrv] ZH2 '\0' ZFR\T) rv X7
strctiiEhiz,

e Tv >= size D X, ZHHNBIUIDFED LN TED, BT 2572DI2E rv + 1 N4 VBB EIE -7
Y ERLET, strisize-1] ¥ '\0' T,

e v < 0 DE XWX, MHLENZ PRI >ZRFTT, ZOHETD strisize-1] & '\0' TI D, str
DENLNDEFIRERTT, =7 —DEMBRERAET T v b7 4 — L MKIFTT,
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DUR D BE%E locale JEERAF 7235470 & BUEN D ZHRZAT RV E T

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

Part of the Stable ABIL. 3275l s % double WAL £3, KM L7k 2l Python OFIANZFHAE X
BFET, ZIFANSLNZXFHNE Python D float() I R T 7 XDRZIFFHT 2 3 FFNTHEHLL
FIH, s DRBHERBIZEAXFD D > TUIRSBLVWE WS ERNRLD £5, ZOEHRIBIEDR
T=ZIKIFEL £ A,

endptr A% NULL O6, EHUISCFINERITN U TITbIE §. XFHDIE L WIFEI/ NS DRI
o TWVWRWEEZ -1.0 238 LT ValueError ZHEX® T,

endptr % NULL TEWIGE. SCFFI 2 FTRERHIPH CTZAHR L T, *endptr ICRAIO LI NIRD 272X
FADRA VXN £ 9, XFHNOFEBICIE L WFE NS B O RBIDED 5 72355 *endptr %
XFEFIDIFTEIFHE LT, ValueError ZF4EXH, -1.0 2EL T,

s 2 float I LTI WIZE R EWEZRBL TWZGE. (Bl "1e500" 32 DT T v b

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

TRLET, thD5EE overflow_exception & Python O A 7Y =7 bADKA VX TRIFTN

53, ZORNEFEZIET -1.0 ZIRLET, ¥55D5ETH, *endptr IIFEHINIHED
EEROBRYIDXLFADEAL YV EAPFRESNET,

FhUND LT —HEHHNCHTAE L7258 (B Z1E out-of-memory T F —), #Y]7% Python Ofilst%
WELT-1.0 ZRLET,

N—ar 3.1 TE.

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

Part of the Stable ABI. double val #8§&E X7z format_code, precision, flags 123D\ T X FF|
WICEHL EF,

format_code 1% 'e', 'E', 'f', 'F', 'g', 'G', 'v' DXL TRIFNEIRD EFEA, ' DHA.
precision 1% 0 TRIFNIR ST, BHINET, 't' 7+—~<v ba— FIIEED repr() 74—
<y FRIEELTVE T,

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

e Py_DTSF_SIGN (¥, val DYATHEWY X HICHEXFRLEHICOT S I ZEKL FT,
o Py_DTSF_ADD_DOT_O0 I FHDBEHMD X5 ICHAL W L 2 RFAEL 5

o Py_DTSF_ALT (X 7alternate” 7 +# —~< v ML — L2 HMA T2 I Z2EHKL T3, M
Py0S_snprintf() O '#' FEEZSL T E W,

ptype »% NULL THWIGE, val DVEREL EEE. NaN o &¥hnic& o+ T, Py_DIST_FINITE,
Py_DTST_INFINITE, Py_DTST_NAN OWIFNICEHEINE T,

R D I O X FHN A E NIz buffer ~NDAEAL ¥ X, ERHBKE L7255 NULL TF, W
CHUINE, BRXN/=FH) % PyMem Free() %o TS 2BENHD £,

N—a v 3.1 Tl

6.7.

XFFnEHEENXL 103



The Python/C API, U1 —2X 3.10.19

int Py0OS_stricmp(const char *sI, const char *s2)
KILF N7 KA U7 D SCFFN R, ROCF /N 2 AR5 2 DIAMEL stremp () R CENEZR L
9,

int Py0OS_strnicmp(const char *s1, const char *s2, Py ssize t size)
K[/ K U 72 DWSCFPRI R, RO /N 2 AR 3 5 DAAME. strnemp () & R CEIMEZ
L/ i ‘3—0

6.8 VLY aY

PyObject *PyEval_GetBuiltins (void)
Return value: Borrowed reference. Part of the Stable ABIL. BfEDFEIT7 L — LD LI b £ > DfF
F, B LEMTHFDOT7 L — DR FIUIAL y PREEDA > 2TV ZDENL M U EEZRELET,

PyObject *PyEval_GetLocals (void)
Return value: Borrowed reference. Part of the Stable ABL JTEDFEIT 7L —2ND B — W ILVERBD
FEED . ETHO 7 L — 40370040 NULL 23R L £5,

PyObject *PyEval_GetGlobals (void)
Return value: Borrowed reference. Part of the Stable ABL. BIfEDFIT7 L — LD B — VKR
OFFED. FEITTO 7 L — L0373 UE NULL ZEL 3,

PyFrameObject *PyEval_GetFrame (void)
Return value: Borrowed reference. Part of the Stable ABL. BIfED AL v FIREED 7L — L %IBL &
T BEFETHO 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—=a ¥ 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 a3 ¥ 3.9 TEM.

int PyFrame_GetLineNumber (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. frame DBHEFATL 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 RAA T =27 bTHNIZDHRTE. £
TRIFAUL func DEIZRLUE T,

const char *PyEval_GetFuncDesc (PyObject *func)
Part of the Stable ABI. func ORUHIFT 5, a5 (description string) 2R L £ 3, K& D EIZ,
BEEE XY v FIZR L Tid ”()”, ” constructor”, ” instance”, ” object” T35 PyEval_GetFuncName ()
LS X NTAER, fune DFFIIZIZD £3,

6.9 codec LY X MU &HR— NEEK

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

BEWERA 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 DBIFET 20 I 0IBCT 120 %
BLUET, ZOBBIIEICHRIILET,

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 W25 CTHRDP o7y a—XEKITHL T object ZELF T, TT—ANAY KU ITAYy
R errors THEL 3, errors I NULL TH K<, ZDEEIXZD codec DF 7L DXV v K
PHAZNET, TV a—X0ROD 5725 27351 LookupError Z A X E 9,

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

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

encoding WG CTROD o727 a—XBEIIH LT object ZIELET, TTF7—NAYRKY YT AV R
X errors THREL E T, errors X NULL TH &<, ZDEEIEZD codec DT 7 4L DXV v K3
FHAZINET, Ta—XBRO0 5k -7235E1% LookupError ZHAEXH T,
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6.9.1 J—7 v 713 API

ROBIF TR, XTI encoding 132 TNCFITEMS 5 2 & Ty RN, RCFV/NCF 2 B LRz
LEd, a—7 v 72RO 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 — XBEEEIRL
£,

PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. 5 2 &7z encoding @ IncrementalEncoder
FT7T 2 bRIRLETD,

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABI. 5 -2 517z encoding @ IncrementalDecoder
FT7T 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 VBEBERLE5,

6.9.2 Unicode T5—N\KFZHLZ X MY API

int PyCodec_RegisterError (const char *name, PyObject *error)
Part of the Stable ABL. 5 =Y KDz D a—iANy ZEE error % name THERLET, Z
DA—NANy ZEEIE, =T v IHRTY A - FTERVTF/T A= FTERO NS MIEB LR
2. Z20xya—F/7a— FEROHEUH LT name H4EESN TV HHUOHEINET,

I — XNy 2% 1 2d5 £ ¥ L T, UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError D ENDLDA YA XV AR ZITWMD FT, TDA YRR Y RIFHE
DB B LFHNRAA MNCHET 2R, ZOIRDOLFINFOL 7y FEF-oT0WE T, (ZOHER
ZEIRT % 72D ORI OWTIE Unicode fINA T O F 2BHLTLEZWV, ) a =Ny 7
EIhiBIN R EZE D0, 2HBZDOX T NVICHED S — 7 v 2AONE & encode/decode % T
BILOXFIFDL 7y iR 52BN GELE T,

MLz 0%, =7k -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 ZEBERBLE T, FlRES L LT, NULL 2B I NS, strict” DTS5 —AY R Y &
Ta—nnNy ZEBERLET,

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

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

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

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

PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI. unicode encode TJ —% 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{...} TEE]I T,

N— ar 3.5 TEM.
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SEVEN

WRA T L1+ (ABSTRACT OBJECTS LAYER)

COETHET I, 7927 POBUKIFE LRV E 57 Python 7Y = 7 + O#fER, (BUEE 2
T, =7y 2METrWwo k) KEDPERMOF 7Y =7 M T 2ERITRVE T, BEEEEANR TR
WA Y 27 M LT - 72358, Python OB EHEIND Z 2D ET,

IS DBEEIE, PyList_New() THER X N72141C NULL A DEZFRE I N TWARWY 2 bD X 5742, #Y)
KL IR TOWRWAT Y 2 7 ML THES 22X TE R A

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

PyObject *Py_NotImplemented
GZoWldA 72227 XYy FOGIBOBOMAEDE DUHEAIRFETHZHIE 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 fpllHNHLET, KT 2L -1 2 BRLE T, flags 5IHEUIFIS DA
Ty arEEMCTAIRIHEVET, BEYR—- XA TVWEIHE—DF 7> a » & Py_PRINT_RAW T
T, IO T arEEETS L. repr() DDV 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 X221 %, ZhlMor T2 0 ZRLET,
Z D% Python D3 hasattr(o, attr_name) ¥R UTT, ZOBEEITFEICHKILET,

__getattr__() XYV v F® __getattribute__() XY v FOMEUYH LHITE Z 2 f5HIINHIZ 0 5
CRIWHEBELTLEX Y, 27— REXT 212, RO DIC PyObject_Getdttr() EfioTL
W,

int PyObject_HasAttrString(PyObject *o, const char *attr name)
Part of the Stable ABIL. o DY@ attr _name ZHo L 22 1 2, £SO 212 0 ZIRL ¥F,
Z ORI Python D3 hasattr(o, attr_name) ¥ UTT, ZOBEEITFEICHKILET,

__getattr__() XY v K% __getattribute__() XY v FOMREKHLFP, —RNRXFH L 7
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Yz bOERFNCE Z ZHSMIIHRIENZ Z LIER L TLEE W, T2 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, %Rl attr_name @
BHEEZRELE T, RT3 EMHMEEIRELART 2L NULL 218U %9, ZDB¥IE Python DX
o.attr_name ¥R LT3,

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 @
BHEEZEELE T, RT3 EMHMEEIR LART 2L NULL 218U 9, ZDBEIE Python DX
o.attr_name ¥R U T3,

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
WEPN S, BUEZEIGT 22K TYT. CoBBE. (B LEETUE) £ 7Y =227 DR
P __dict__ iTMMA. A7Y=x27 1D MRO H227 7 ADHECDHLZTAZ ) TREZHRLET,
descriptors THED BN SN TWBRHED | T—XDT AT VY T RIFA VAR ADEMEX hEEE N,
T =& TR Y FREBELICENET, A5 R0 o725813 AttributeError ZiAH L E 7,

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
LrBINEEHL -1 BIRLET; B335 0 2RLET, ZOMEE Python D3 o.attr_name
= v 2 LT,

v A NULL O Z, 7 Y b a— MIARRSNE T, ZOBEIRX PyObject_Deldttr() D, FEHE
RWrigoTWETY, HIFRESN 2 TEEDD ¥ A

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 ZRELF T, KKRT
LeBINEEHL -1 BRLET; 313468 0 2RLET, ZOMEE Python D3 o.attr_name
=v &FLTY,

v 23 NULL OBEIZEEDHIFRE N E T2, T OMBEIZIFHERETH D PyObject_DelAttrString() %
ffi5DLEFELNTT,

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABIL. JEYEDRRE L HIFRZ1T 5 WHIZBIE T, AT =7 FD tp_setattro
Ay MZEIPNET, A 70227 bD MRO IZH207 7 ADHENLT —XT 4 A7) 7°§?%T%L
Eﬁ#oti% BA VAR ADFFFEIZD ZEEDOHFRECHIFRE D BRI NET, 25 TRV
I.(BLEAETNUR) A7V 227 b0 __dict__ IWEHZRED LIZHIBRLE T, K322 02
5&3 N, Z5THRWVWEAIZ AttributeError AEH XN -1 AR ENE T,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
AT b oD attr_name LWVWHHOBEWERHIBRLE T, KT 2L -1 ZIBRLET, ZOBKZ
Python X del o.attr_name ¥[H U T3,

int PyObject_DelAttrString(PyObject *o, const char *attr name)
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F 727 b oD attr_name LWVWISHDOBHEERHIRLET, 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 A7 V&
D getter DML EETT, BELRGEX. FEEZIERLET,

N— a3 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 U FRD setter DRI EETT, Z
DOFEETIIFFHELHIRT 2 Z 2 3 Eh TV ER A,

N— g 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 [ZHEE LEEICX T
B L %, opid & Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT, £7zl% Py_GE, DWW FhrThRIFIR 5
. ENEN < <=, ==, 1= > BIU>=1THIEL T, ZDEEE Python D3 o1 op 02 EFL
T, op A opid BT RHEET T, MINT 3 L LEHEROMEEELURKT % 2 NULL 2RL %3,

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
Part of the Stable ABI. 01 & 02 % opid \ZH6E L7-{EEIC X > TR L £9, opid 1& Py_LT, Py_LE,
Py_EQ, Py_NE, Py_GT, ¥£7zlX Py_GE, DW\WIT L TRIFNUIR ST, 2 < <= == 1= > B
UK >=1TMGLET, HBRERPERSIX 1 2, B5E3 0%, =707 ET5L -1 2 RLET,
Z DBI#IE Python O o1 op 02 LA UT. op A% opid IZHIET 2HAFTT,

AR ol 2 2DE—DATI =T N TH DG, PyObject_RichCompareBool () & Py_EQ 2R L THIZ
1%KL, Py NE ML THIZO0 ZELET,

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 %L NULL 21K L 5, Python & repr(o) ¥*MLTT, ZD
BRI AIA B BEEL repr O DU TR XN E T,

N—=Tay 34 TEHE: 777 4 75HINEE S THETRVWI L Z2RALT 2 DI X 512, 2D
BET ANy 779 —arz280 X518 D ELk,

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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DOXFHIRBEFHE L 52, PyObject_Repr() IZ & » GRANXFINCEEFN2IE ASCH XF
Z. TR =7 XF \x. \u. \UTZRr—7L%79, ZOBEUI Pythoh 2 ® PyObject_Repr()
PRSI FHN e R CXFHN AR L 5, ascii() KXo THUIHENE T,

PyObject *PyObject_Str (PyObject *0)

Return value: New reference. Part of the Stable ABI. #7927 b o OXFHRBEEZFHEL £,
IS % & XFHNRBEIR L, KT % & NULL 23R L £9, Python : str(o) ERULTY, ZDH
BUIHAAAREEL str() . print ) BEOUHE TR H I E T,

N—Tay 34 TEH: 7774 TN EZRSTETRWI L 2T 3 DIER X5, 20
BZT ANy 7 —arz2gdip ko5 EL]

PyObject *PyObject_Bytes (PyObject *0)

Return value: New reference. Part of the Stable ABL. & 7Y =2 F o DA MIRBEEZFEL Z
T, KT 2L NULL 2iBL., RINIT B L bytes A7 =227 FEIRLET, o VEBETRHRVE 20D,
Python R bytes(o) XE U TT, bytes(o) £iE» T, o BHD L T 12k, ¥r Tk
bytes 4 7Y =7 b HIRTDTIZR K TypeError A SN E T,

int PyObject_IsSubclass(PyObject *derived, PyObject *cls)

Part of the Stable ABIL. 27 5 R derived 787 5 X cls R—Td»H 20, TIrbIRELEZTZ I RATH
5HEE 1 ZEL, Z5TRWERIZ 0 2R LET, =7 -MEELELEEIE -1 ZIRLET,

cls MR TILDIGE., cls DETOEZRIIHLTF2v 7 LET, PR 1ODF 2y I T1HE-S
& BRI 1L 2R, 2RO E 0D ET,

cls 12 __subclasscheck__() XYV v FBBHZLHEIX. T2 7 ADKED PEP 3119 IZh 2@y
SHEHET Z1DITENE T, I TROVE E derived 73 cls DTV 7 R 5DIX, EEND
WXEHEN R T2 2 XA TH 256, D% D cls.__mro__ ITEENBHEETT,

T, 7 IRFTT = b, DED type DA YRR Y RRZ I BIRE LTS 5 RGNS TR
HRENET, L, #7Y22 MM __bases__ (ZAUIKIEZ 5 2D X S A TRIFAULS B
W) BHEEES C LT EBETEET,

int PyObject_IsInstance(PyObject *inst, PyObject *cls)

Part of the Stable ABI. inst 237 & cls L E cls DF I FADA VARV ATHIHEIT 1 %
BL, £ TRVEEIZ0ZELES, =7 —2EZ5L -1 ZRLAMNZHRELE T,

cls MR TIVDIGFE, cls DETOBERIIH L TFzv 7 LET, PR 1O2DF 2w 7T 1HE-
Tz, WRIX L R, 2RO X 01ITRD ET,

cls 12 __instancecheck__() XYV v FHH2HFEE. T2 7 ADIRED PEP 3119 iI2H @D Y
IDPEHET 27-DICMENET, ZITHRVE X inst 23 cls DA VARV RAIZRKRDZDIE, DT 5
AW cls DT FIATHIHETT,

A VARV inst Y _class BB BZIET. FOVIRLARINIBIDOE FEEXTE
9,

FTI2T b s EEDHET FADV I TR BRI 56, B __bases__ (ZHUIHEES 5 AD
XTIV TRFNERLRVY) 2Rl TLEEETEET,
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Py_hash_t PyObject_Hash(PyObject *0)
Part of the Stable ABL. #7327 F 0o DNy Y 2{BZ2HBELGRLET, 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 LAY A
R b O BT,

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 AREZEHICIE 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 ABIL. 0 BEZRIT L AREZIFEICIT 02, 25 TRV ZIZIE 1 ZRLETD,
Python @ not o ERUTT, KT 2L -1 ZIRLET,

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 DESZBRLET, L LA Tz b o B —F 2 Farant
~y 7RT 0 b aromiERELTWREG Y- YR LTORSZRLET, 27242
¥ -1 ZRL %73, Python DK len(o) ¥RUL T,

Py _ssize _t PyObject_LengthHint (PyObject *o, Py ssize t defaultvalue)
FT7P27F 0o DMEDOREIEZRLET, RUNICEHBOEX %, XIZ __length_hint__() Zff-T
MEOEX %2, ZLTRRERIZT 74V MOHEZEZS L LET, ZOBBUE Python D3 operator.
length_hint (o, defaultvalue) Z[AUTT,

N— a v 3.4 TE.

PyObject *Py0bject_GetItem(PyObject *o, PyObject *key)
Return value: New reference. Part of the Stable ABL. 7Y 227 b key ICHIET 3 0 DEREIR
LEd, k32 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. 7Y =27 b key %{H v IZMIMfHITFEF, KT, fINEEHL -1 %
BLET, T 5L 0 %RLET, 24U Python DX olkey] = v 2[AF T, ZDREEE v ~
DHR%E BAWMODFEA .

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 olkey] EFRILTT,

PyObject *PyObject_Dir (PyObject *0)
Return value: New reference. Part of the Stable ABI. Z ®Ei#iZ Python @3 dir(o) &R U T,
AT FOERHBICEH D YT TOEXFINDPGIRB VAL (HOBELHDET) ZIRLET, =
S —DFEIIE NULL 2R L E9, 5/80% NULL 123 % &, Python I2BF 3 dir() rREEIC. BRE
DA—ANVRAHZIRLET; SOHE. 7774 TRFET 7L — L0723 4UE NULL 23R U ¥ 325
PyErr_Occurred () XBERLET,

PyObject *Py0Object_GetIter (PyObject *0)
Return value: New reference. Part of the Stable ABL. Python DI iter(o) ¥R U T3, 5lEIC
ColA T2 VIWTBIFIRBRATL—XD, A7V 27 BT TRATL—RDGEHITIAT
Pz VEEERRLET, A7V 0 FOIREWIERAIEETH o 728551213 TypeError %%kt LT
NULL 23R L ¥7,

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—a v 3.9 Tl

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:

g

&: 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.

A 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.

BROERE

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—a 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 ar 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—Ya ¥ 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.

[E5E51 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 £ LTEZAON2AFITE5 e 2
WCIFOH L %5,

args ' NULL TH-> Tk o3, 5IELEL LEWEEIRZED R TSV EM > TL 72XV, kwargs
' NULL THHVWEE A,

AL L OfERZIE L. KL o6 2k 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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BL60H LOEREERL, KBLELFMEXERL NULL #1RLE7,
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.
RN L7 PO LORERZIR L, KL 600 2Rt L NULL 2B L %5,
N—a > 3.9 TEM.

PyObject *Py0bject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. Part of the Stable ABI. MEUXH L AIHEZ: Python A4 72 =2 b
callable =, XTI args L LTHEZ 6N 25/ L DICMUH L 5, 5I8DBBERGEIE. args X
NULL THEWE R A,

AL RO L OfERZIE L. KL ofA 2k L NULL 28 L %5,
ZAUIRD Python X & RS TT: callable(*args) o

PyObject *Py0bject_CallFunction(PyObject *callable, const char *format, ...)
Return value: New reference. Part of the Stable ABI. FEXH L AJEZ Python + 7Y =27 b callable
EAIEBMED C 518 2 bIMFCHLET, C5l181uE Py_BuildValue() ERD 7 + —< v + XFF
EHoTHBLET, format 1 NULL b LT3, 52251883 hwZes2RLET,

ML L ORISR ZIE L, KL o6 22X L NULL 28 L %5,
ZAUIRD Python DR & [F5F TS : callable(*args) .

PyObjectx args 7213 &5 BUCHE THEE. PyObject_CallFunctionObjArgs () & DHEWHIETH
5ZEHEZTBVWTLEEW,

N—=Ta v 34 TEHE: format DEID char * DOEBEINE 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 Fx, WS2hD CHHLbITMUHLET, CrlEIIE IV 24T % Py_BuildValue()
DT 4 —< v P XA TRBENTHE T,

format 1& NULL T® &<, 5l EZ6 VW 2RLET,
I L7250 H L OFEREZIR L, RELZSFINEE N L NULL 23 RL %3,
ZAUIRD Python O & [F5FTF: obj.name(argl, arg2, ...) o

PyObject* args 7213 &5 BUCIETHAX. PyObject_CallMethodObjArgs () 2 & D BNHETH %
CEEHZTBOLTLEX W,

N—=Y a Yy 3.4 TEH: name & format DBIDS char * POEHEINE LTz,

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. Part of the Stable ABI. FEUCH URJEEZR Python 472 = 7 b callable
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Z R ZHAED Pyobject* 5L & HITHH L 9, 5IRSNIEREIC NULL 23D\ 7 Al 2R D <
FARELTHZET,

B L7260 LosEREZIRL, KLU0 22X L NULL Z2:RLE7,
ZAUIRD Python DR [FAFTT: 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 XY v K&K
HLUET. XV v FHAE Python XFEFNA T Y =2 b name THZE T, AIERIED Pyobject* 515
CHICTHEINFET. SIBINIKREIC NULL 50WAZFED T XX LTHE X F75,

R L7 PO L ORRZIR L. KRR Lofit 22X 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.

I L7250 LOFEREZIRL, KLU0 25 L NULL 2R E7,
N— a3 > 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.
BN L7 6O L ORERZIRE L, KRKL 726054 2% L NULL 2R L %9,
N—=a ¥ 3.9 TEMM.

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.
ML 7 SR L DR ZIK L, KREL 7256154 22X L NULL 2381 £75,
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 R L DFERZIE L, KBL 726015 22 U NULL 2381 £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 BPEUCHLAIREA 7Y =2 Y I 0#RET, A7V
FOMECH LATRETH B L ZIZ 1 RIBL., Z9THRVWE XX 0 2RLET, ZOBEBFFOHLIKE
WL 9

7.3 #ER 0O 3JL (number protocol)

int PyNumber_Check (PyObject *0)

Part of the Stable ABL. A7 =7 b o 2BIER 7w b a VR L TWARIEEIC 1 ZIRL, £5T
ROV EIFBEERLET, 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. {332 ¥ o1 ¥ 02 ZIEL1ERERL
K % ¥ NULL 23BL £3, Python OR o1 + 02 ¥EIL T,

PyObject *PyNumber_Subtract (PyObject *ol1, PyObject *02)

Return value: New reference. Part of the Stable ABL. X1 T3 ¥ 01 25 02 ZIRE L 2SR %R
L. B35 & NULL %#iBL £3, Python D3 o1 - 02 X[ LTI,

PyObject *PyNumber _Multiply (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABIL. 332 % 01 ¥ 02 #RELI-FEREERL
K % ¥ NULL 23BL £F, Python OR o1 * 02 ¥FL T,

PyObject *PyNumber _MatrixMultiply (PyObject *ol, PyObject *02)

Return value: New reference. Part of the Stable ABI since version 3.7. B35 & ol ¥ 02 %17
FIRA LR ERL, KIWT %L NULL 2B L EF, Python DX o1l @ 02 ¥R TT,

N—a v 3.5 TEM.
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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. BRI % ¥, 2272 o @ 02 12X 3HBRE
BTN % 224 723848 (reasonable approximation) 218 L. KT 2% & NULL 2 RL £, ®TDHE
¥oe 2 2EHEE UTRET 2013 ARAIRER 720, “EOFH/NIGEEIE 7 Sa U E” LARBITEFH
Ao ZDF®, ROMEHAMUCKRD £F, ZOEBUICODOREEEIE LB, FE/NUSOEEERST 2
EWHHET, Python DX o1 / 02 E[E LTS,

PyObject *PyNumber_Remainder (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL B35 % & 0ol % 02 TRHRELFEREIRL.
KE %L NULL 2B L £F, Python OR o1 % 02 ¥R T,

PyObject *PyNumber _Divmod (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. fHAAABIE divmod () 2R L T X
W, KT 2 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. #AAABE pow() 2BIL T X0, &
3% e NULL 238 L £F, Python O3 pow(ol, 02, 03) XA TT, 03 A 7> 2> T, 03
PRGNS, 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. Fi¥13 2 & o O ERKEEERL, KT 3L
NULL #iEL £§, Python O3 -0 LR LT,

PyObject *PyNumber_Positive (PyObject *0)
Return value: New reference. Part of the Stable ABL. 3132 ¥ o KB L. KT 2 2 NULL %K
L¥73, Python K +o0 E[F LTS,

PyObject *PyNumber_Absolute (PyObject *0)
Return value: New reference. Part of the Stable ABL. 3§ 2 & o OHfEZIEL, KT 2 &
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 EFIL T,

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 5L NULL 2K L ¥3, Python O ol << 02 2[R TT,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. J\II$ 2 & ol % 02 72U3A> 7 b L7=HER
ZIRL. KHF % NULL 23R L $7, Python @3 o1 >> 02 RIL T,
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PyObject *PyNumber_And (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. M2 ¥ 0l & 02 @ 7 ¥ v b BN GHIEME
(bitwise and)” ZE L., KT % & NULL ZiRL $73, Python @ o1 & 02 LFIL T,

PyObject *PyNumber_Xor (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. FiI3 2% 01 ¥ 02 @ 7 &'y hHATHEMA
A (bitwise exclusive or)” ZiK L. K3 5% & NULL 21K L £, Python ®X o1 ~ 02 EFL
T3,

PyObject *PyNumber_0r (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. i1 $ 2 & ol & 02 @ 7 ¥ v b HNFHHF
(bitwise or)” 2B LM S % & NULL 2K L £, Python @ ol | 02 R TT,

PyObject *PyNumber_InPlaceAdd (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. M1 T 5 & ol ¥ 02 ZIMEL ZHEREZIR
L. B $ 22 NULL 2R LE 3, ol B in-place HE %I K — b3 2854, 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 #iIRL ¥ 3, ol 23 in-place HE X IR — b3 2858, in-place HEZITWET,
Python O o1 -= 02 2FRIL T,

PyObject *PyNumber _InPlaceMultiply (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. M1 55 ¥ 0l & 02 AL HEREZR
L. KT % & NULL 23R L ¥, ol 2 in-place {HE % ¥ R— b3 255, in-place HEEZITVE 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, RKT 2L NULL 2iBL ¥ T, ol 2% in-place HEZ T R— 3 3585,
in-place HEZ1TWVWE T, Python DX o1l @= 02 XH LTI,

N— g » 3.5 TEM.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. XX 32 ¥ 0l % 02 THRELLUIETHEE
BL, BT 22 NULL 2R LE 3, ol B in-place EHEE Y R— T 28545, in-place EHEEZITVE
3, Python ®X o1 //= 02 X[FIL T,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. JXI13 3 ¥, 27 0o D 02 X BRE
03 % Z Y 742388 (reasonable approximation) 3R L. K3 % ¥ NULL ZiRL ¥ 3, 2 TDHE
BE 2 2HEY LTEBRT 203 RAEER 0, EOFE/NIGSEIE 7 T UE” LARETE X8
Ao DS, ERHMEDHEMLUCERD £F, ZOBBIC OO EIE LB, FE/NUSOEEERST 2
ERBHDET, ol B in-place HAEZ VKR — M T 2HE. in-place HAZITWVWE T, Python DX ol
/= 02 LRI TT,
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PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. I3 % & o1 % 02 THRELZEREZIR
L. , K22 NULL ZIBLE T, 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. #AAARBE pow() 2BIBL TLEE W0, &
W$ 22 NULL iR L ¥ 3, ol 2 in-place HEZ Y R— T 25A. in-place HEZITWET, Z0D
BBUE 08 B Py_None DEAEIE Python X o1 #*= 02 YR U T, ZNUANDEEIX powl(ol, 02,
03) ® in-place T F, 08 BV S, Py_None Z ANTLIZE W (08 12 NULL 2T &,
TEBRXEY 7 VLR Z|ERITIENDHDET),

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. RIS 2 & ol % 02 72U EY 7 b LR
ZRL., KRBT 2L NULL 23R LE T, ol 2 in-place &% I K— T 255, in-place HEZITWV
%3, Python DX ol <<= 02 ¥[HIUTT,

PyObject *PyNumber_InPlaceRshift (PyObject *o1, PyObject *02)
Return value: New reference. Part of the Stable ABL. RIS 2 & ol % 02 723> 7 b LIHER
IR, KRBT 2L NULL ZIRL¥5, ol 2 in-place {HE %Y R— 3 254, in-place HEZIT\
F 3, Python D ol >>= 02 XEULTT,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. X35 ¥ 0l ¥ 02 ® 7 &'y b B i
& (bitwise and)” 23R L., KT 2 & NULL 2R L £ 3, ol B in-place {HE %I K— b T 2HA.
in-place B 21TV E T, Python DX ol &= 02 XH LTI,

PyObject *PyNumber_InPlaceXor (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. 3132 ¥ 01 ¥ 02 @ 7 &y b HENHEMA
FMEEA (bitwise exclusive or)” Zi& L. K3 % & NULL iR L E3, ol 2% in-place HEZH R —
T 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. 3132 ¥ 0ol ¥ 02 @ 7 ¥ v b BRI
(bitwise or)” ZIR LKW T % & NULL iR L £3, ol B3 in-place HEZ Y R— 5 285G, in-place
fﬁﬁﬁ%ﬁb\iﬁ"o Python @ o1 |= 02 ¥FEU T,

PyObject *PyNumber_Long (PyObject *0)
Return value: New reference. Part of the Stable ABL. 5% & o ZEEICE 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/NGEEBICEIL 72D D
ZiRU. KT 52 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
ZOMEZRLET, KBMLS NULL 2R &4, TypeError fISfEH TN £ 3,
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N—=Tay 3.10 TEHE: HRITFEICHEL int BITF, AN, #RIT int O 7275204 VAR
VADZEebHHFEL,

PyObject *PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. Part of the Stable ABL. base #EEICEH XN n 2 XTI L
TERLU X T, base 51803 2, 8, 10 £713 16 DWINLTRITNIRD A, A8 2, 8 16 1220
VIREN D XFHNDOEFNTIZER~— A — '0b' | 00" Fild '0x' A ZhENUNEIRET, B
L n %3 Python @ int RITZ2FAUT. %3 PyNumber_Index() TEMINF T,

Py ssize t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABL. o Z¥$ ¥ U THRATRESS o 725G, Py_ssize t MOMBEICET L TRL F
o MUHI LMK LS, fIAEHE R, -1 2HERENE T,

$ L o 2% Python @ int IZEMTE/DIT, Py_ssize_t ~NDEHLD OverflowError 1272 2HEE,
erc 51T I N/2A (Fif#lE IndexError 7 OverflowError) OISt EH L 3, b L. exc ¥
NULL % 5. BISNEZZ V7 ST, EAEDSGEIEX PY_SSIZE_T_MIN ~\, [EDO#EE PY_SSIZE_T_MAX
AtHlfREh T,

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. 0 34 ¥ T v 7 ABETH %55 (tp_as_number IS
D nb_index A0y FHPF 5o TWVEHE) 1T 1 ZIRL, ZITRVWHEIZ 0 ZRLET, ZOBK
FHEITHAIL LT,

7.4 >—4 22870 F3JL (sequence protocol)

int PySequence_Check ( PyObject *0)
Part of the Stable ABL. #7227 "3 =57 2 Ta b ar 2L TW3GEE8E 1 2, 25
TRWEAIX 0 ZRLET, __getitem__() XYV v FZD Python 7 7 A2V TIE, 20608
dict DY 727 ZZATHVIRD, 1 ZBFTOIRERL TSI W, 252 HANE, —RINCIEY 25
CORBEDOXF—%2YR—F L T2 EHHT 200N FRAREED ST, ZOBBUIEICHRINILET,

Py ssize_t PySequence_Size (PyObject *0)

Py ssize_ t PySequence_Length (PyObject *0)
Part of the Stable ABL. i3 23— YR o HDA T I =7 FOREIRL, KT 2L -1 iR
L¥3, 24U, Python O len(o) XETICHD 5,

PyObject *PySequence_Concat (PyObject *ol1, PyObject *02)
Return value: New reference. Part of the Stable ABL. l{I13 % & ol & 02 O (concatenation)
ZRU. KRBT %2 NULL iR L %9, Python @3 o1 + 02 XM LTI,

PyObject *PySequence_Repeat (PyObject *o, Py _ssize t count)
Return value: New reference. Part of the Stable ABL. liMI 3247222 b o @ count [EIFED
BUZRL, K%L NULL %R L %3, Python DX o * count XU T,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. {313 % & ol & 02 O (concatenation)
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IR, KRBT 2L NULL ZIRL ¥ 5, ol 2 in-place {HE %V R— 3 254, in-place HEZITW
¥ 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. M3 247222 b o D count EIFEDH
BLERL, KT 2L NULL ZIBLET, o P in-place HEZ Y R— T35, in-place HE 21T
WEF, Python ®R o *= count XA LTI,

PyObject *PySequence_GetItem(PyObject *o, Py _ssize_t 1)
Return value: New reference. Part of the Stable ABL. {332 % o @ i HFHOBEZREFIR L., KKT
% ¥ NULL 2R L %73, Python ®R 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 »»5 i2 FTOMDRZ
A RA%R L, KT 5L NULL iR L %73, Python O3 o[i1:12] XU T3,

int PySequence_SetItem(PyObject *o, Py ssize t i, PyObject *v)
Part of the Stable ABI. 0o @ ¢ TFEBDERIZ v XA LET, KT 2L, A rEHL -1 ZRL
FRNTAE 0 2 RLET, ZhiE Python DX oli]l = v AU TT, ZOBEEIZ v ~DZH
T BAPOEFEA

v 5 NULL OEEERZOEEDPHIRINE TH, ZOMEEIZIEHERTH D, PyObject_Deldttr() %
5 DPEELWVTT,

int PySequence_DelItem(PyObject *o, Py ssize t i)
Part of the Stable ABL. o ® ¢ ZHOBERZHIFRL 3, KT 2L -1 ZIRL %9, Python DX
del o[i] ¥R 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 £ TOMDRAF 4 212 v #RAL £3, Python DX o[i1:i2]
=v EFLCTY,

int PySequence_DelSlice(PyObject *o, Py ssize t i1, Py ssize t i2)
Part of the Stable ABL. =7 Y AFX 7Y =27 b o D il 15 i2 FTOMDRAT A AZHIFRL £9,
KT BE -1 ZRLET, Python DX del ol[il:i2] ¥R T,

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
Part of the Stable ABL. 0 1281} % value DMHEE, $742bD5 olkey] == value 723 key DOl
BeRLEd, KT 2L -1 ZIRLET, Python DX 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)
ZHE 1 ZRL, ZhANOEEICIZ 0 ZRLES, =7 —-2F4ET S -1 #IRLE 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 ERAZBANCHODP oA VT IR i ZIRLET, T7—
WREAETDE -1 ZIBRLE T, Python DX o.index(value) R LTI,

74. >—4>ZB7F0ORIJL (sequence protocol) 125



The Python/C API, U1 —2X 3.10.19

PyObject *PySequence_List (PyObject *0)
Return value: New reference. Part of the Stable ABL. =47 Y Z2b L&A 7771 0o ERILARE
EROVAMATY =227 P2IBRLET, KWL NULL 2 R L %3, BENd Y X MIHLIfEoh
T2l e PMFREINTVE T, 24U Python OR list(o) 2HFTT,

PyObject *PySequence_Tuple (PyObject *0)
Return value: New reference. Part of the Stable ABI. =7 Y ABH25WIATIF7TNTH5 o &
FICAEZRORXRTINATY 227 bEIBRLET, KRML7S NULL Z2IBL X5, o X I NDEE, #i
BB ERLE T, ZRLAOGE. BUITLHNEDR A7 X TR L TRL $7, Python ®X
tuple(o) % TT,

PyObject *PySequence_Fast (PyObject *o, const char *m)
Return wvalue: New reference. Part of the Stable ABL. ¥ — 7 Y RAEEA T 71D o %
PySequence_Fast* 77 I VDMK THHATES2A 7 27 b LTGELES, A7V 27 M3 —
TFYRATHAT 7 INTHRVIERIE. X vt—Y m 2FD, TypeError #XH L F3, KRL:ZS
NULL 23R L ¥ 7,

PySequence_Fast* 7 7 I U DBEIE. o 2% PyTupleObject ¥721& PyListObject ¥REL. o D
T=RT74 =)V RICEET 7L RT 570, ZOL5HMNTLATVET,

CPython DFEETIZ, L o BB —F VAR TALTHNIIE, 0 ZODHDEBELET,

Py_ssize_t PySequence_Fast_GET_SIZE(PyObject *0)
0 B NULL TH <. PySequence_Fast () DR LIcA TP =27 M THELREL T, 0 DRI ERLET,
0 DY A XJ PySequence_Size () ZMUH L THHE SN E TV, PySequence_Fast_GET_SIZE() D
Fihd oV A MLRINTH 2 LAREL TUBT 270, XhEETT,

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 DAY T 7 ZADHPANCDH 2 EREL T, 0 D i HHOEKZEL X,

PyObject **PySequence_Fast_ITEMS (PyObject *0)
PyObject KA Y ZOBERIZHEZ2 7L A 2R L ET, ZOBETIE o1& PySequence_Fast() DiIEL
oA 7Y bTHD, NULL TRVDHDEREL TVET,

VA DYAXDREEEIND & &, XEY HIERPEZROISN 2 HELETS 225 LAVKWI LIZEEL
TREEW, 2D, ¥—F YRADEEPRAELZVIAYTHFA M TOABERICDZHRL V&2 lo
TLEE W,

PyObject *PySequence_ITEM(PyObject *o, Py ssize t i)
Return value: New reference. o ® ¢ HZHOERZRL, KWFT 2L NULL B L ¥£7,
PySequence GetItem() DEMRTH D, PySequence_Check() T o BEXRIRTH Y 5 DOMGE
. HOBATORBEEZITOEE Ao
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7.5 ¥y 7870k 3JL (mapping protocol)

PyObject_GetItem(), PyObject_SetItem(), PyObject_Delltem() HZIRL T ZE W,

int PyMapping_Check (PyObject *0)
Part of the Stable ABL. 7Y =7 b~y 78 7a s arZiRLT0war, X734 X2 K-1
LTWAEAIE 1 2, Z5TRVEEIZ 0 ZRLET, __getitem__() XYV v FZHKD Python 7
ZRARZDOVWTIE 1 ZIRTDIERLTLEZEI WV, 22 2HEE, —RINCIZZ 7 A8 OFFED ¥ —
ZYHR— L LTWE22HT 2 DBFAAEELL LTS, ZORBEE KL 3,

Py_ssize_t PyMapping_Size (PyObject *0)

Py ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL. ({13247 227 b o HOF—DEERL, KT 2L -1 ZIBRLET,
ZiuX. Python ®R len(o) EILCIZ#D %3,

PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
Return value: New reference. Part of the Stable ABL. X5 key MG T 23 0 DEZEFIEL T,
KF 5L NULL 23R L %3, Python O olkey]l AL TF, PyObject_GetItem() HBIRL T
IZEW,

int PyMapping_SetItemString(PyObject *o, const char *key, PyObject *v)
Part of the Stable ABL. A 7Y =2 b o LTXFH key %Ml v IS T E T, KT 2L -1 2K
L%, Python DX olkey] = v [A/ LT3, PyObject_SetItem() BB L T ZE W\, ZDH
Bl v NOZREBAID FHA.

int PyMapping_DelItem(PyObject *o, PyObject *key)
AT b oo, FATT 2T key BT AUMITRHIBRL £ 3, KT sL -1 ZIRL T,
Python O del olkeyl £[RIUTF, ZDEAEIE PyObject_Delltem() DHIHTT,

int PyMapping_DelItemString(PyObject *o, const char *key)
FT 2T b oS, XFY key BT AT EHIBRL 3, KT 22 -1 21BL £3, Python
D del olkey]l EF LTI,

int PyMapping_HasKey (PyObject *o, PyObject *key)
Part of the Stable ABL. v FBIA 7T = 7 v B3F — key ZROHBEIC 1 IR L. £S5 TRVE X
X0 ZRLET, Z4UL, Python R key in o X FfiTT, ZOMEEKMIH LITFEITHIILET,

__getitem__() XV vy FOMFHLAIEZ 2H5MIIHIZNE Z 2 ICEBLTLEE WV, T7—%
WEXE 2121, D DIC Pyobject_GetItem() ZffioTL & W,

int PyMapping_HasKeyString(PyObject *o, const char *key)
Part of the Stable ABL. v FRIF 7Y 2 7 v F — key ZROEEIC 1 R L, £ ThRVWE EIZ
X0 ZRLET, Z4uX. Python O key in o LEliTT, ZOMEKEIH LITFEICHIILET,

__getitem__() XV v FOMUYH LR, —RZXFINA 7Y =7 s OfERHNITE 2 2 HIAHI ]
ENBZLICERLTLEEIY, =7 —%2WMEIE 2121, Kb DIC PyMapping GetItemString ()
%{%OVC < ffé l1\0
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PyObject *PyMapping_Keys (PyObject *0)
Return value: New reference. Part of the Stable ABL. i1 T2 247 27 b 0o DF =055
APEBELET, KT 2L NULL 2R L £,

N—Pa ¥y 3.7 CEHE: DENE, BV AP LIRBETIVEZRLTWE L,

PyObject *PyMapping_Values (PyObject *0)
Return value: New reference. Part of the Stable ABL. 132247 27 b o iS22 R
FEIRLET, KT 5L NULL Z2IRL %5,

N—=a ¥y 3.7 CLHE: DENE, BV A PBLABETIVEZRLTWE L,

PyObject *PyMapping_Items (PyObject *o)
Return value: New reference. Part of the Stable ABL. 132247 27 b 0o DBEENSLKRZ Y
APERL, BEZBFF—LEDORTHBA0 X TN R>TWET, KMT 2L NULL ZEL £ T,

N—=a ¥y 3.7 CLHE: DHENE, BV R PB LB T VEZRLTWE L,

7.6 17L—%270k21JL (iterator protocol)

ATV —=REW/S 7-DOEFHOBEEIEI oD F3,

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 TEM.

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 —RDRFTERICO o TRBUHZTO NV —T2EL ., 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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(RIDR=I D5 DR E)

/* 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—a ¥ 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 THIHFRER WL DDA TV =27 ME. TEIZH 2 X E VI E720E buffer ~ND7 72 A2 L
FT, ZDEIRATI27 b LT, HAAAD bytes ® bytearray . array.array O & 52\ < DOh
DILEMDZET ONE T, = FN=FT 4 DI A 77 VIFEGLESBUERNT D X 5 REHl7Z BN D 7912,
ZNoHGOMEERT LIV TEET,

ZRNETNORBZNHEBDO LY T4 ZAZFBETH, BELKREBXAEYANY 77005705 e w5 HE
DRHZEHELE T, W OPDRATIEMNT2a8—%1T5 ZEREENY 7717 7R TEHILH
2FEhET,

Python i buffer protocol DIEHRT C LIV OMAHAEZRBELE ST, o7 v baricidZo0flE % b
£

o T ZMHITIX, HATNI, ZDOA TP 27 VOB HZ Ny 7 7 1T 2 1HREIREETE % "buffer
AVER—T 2 =R BRIV AR IFTHIENTEET, DA VX —Tx—RE Ny T74TI1Y
MMEEIE (buffer object structure) DEICTHIAL %3,
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o FIHTZMITIZ, A7 27 VO RBIZHEIZET —EZANDERA VREH/IZVL OPDFENFHTE
T (e 2EXY v F5I50,

bytes X bytearray REDI Y INRATI =7 M, WDy 77 =% N4 OB TRHL £3,
NA MDA DA D FIHTEET T, Bl XX, array.array 2B T 2 BRI~ A F AL MEICKR S Z 253
HYET,

buffer £ ¥ % —7 =z —XDFHEDO—HIE, 77 ANFTI =27 +D write() XYV v RTF: buffer 4 ~
R—T7 2 —REBLT—HDONA MIETMETE R YART T2/ P TH 7 7 A NMCEEAL D TEE
T, write) &, ZO5Ie LTEINEL TV =27 PONHERIINT2HAHLER T 720 A %F L
Y LETD readinto() DX I RMD XY v FTIE, ZOFIHONFIINT 2EZIAART 7 2 ADMBET
F, buffer 4 Y X =72 =12k D, AT VIRAEEWMG. HAHLERANY 77 D7 7R EFF
A T2 2N bERTI20EIRTE2I P TEET,

buffer £ ¥ Z—7 = —ZDOFHHICIE, WREBREFTI 27 FDNy 7 7 2BE2ODHIEND D T
e IELWHIBT PyObject_GetBuffer() ZFEUHIT;

o PyArg_ParseTuple() ((7B3ZDFEEDV D) & y* . wx F7/2ld s format codes DWThdt &
BT,

EELDT —ATH, buffer BWRAEA L o 7RI PyBuffer Release() ZM-UH X RITIUIR D £E A,
IhzRdt, VY—RV—=27DXI kA LMEICORB BN H D £3,

7.7.1 buffer &&(&

Ny 7 7 REER (F 72 B0 "buffers”) EBIOA TP =7 DA F U F—&% Python 7’1 77 < Iz
I 2DIMEFTT, ZhEER, rab -4y 7B LTRHEATEE T, ZOXEY TRy Y
PRI AMEERMHS 22T, YART—XTH L THEHEIZ Python 7R 7 I < IC@3 it 55 2 N TEF
o XAEVIE, CHROKZREIERLS LNFVTAL, ARV—T 4 VI TVRTLTA T 7 VITETHID
XEV TRy I0b LMERAL, BELT 222474 704 VXA VHAZITESTOMBHIN 2D
LNEEA,

Python 4 ¥ X 7V X2 ko TIRHEINZZLL DT XL IZELR D, Ny 7 7% PyObject R4 ¥ X TIXiR
(L ¥ INis CREERTT, 207, fERE a—0ERICHRICITAET, Ny 7 70—k T v
PR—RE I ¥ B X memoryview TP =7 FDERINE T,

IOAR=PENDEF T 27 b FELFEOFNEHIZIE, Buffer Object Structures ZZMR LT E W,
Ny 77 BBIET 51, PyObject_GetBuffer() Z#BIMLTL X W,

type Py_buffer

void *buf
Ny 777 4=V EPRLTVImEMEDKRBEEZIE TR VX, Ny 77 2ff 5247V 22
FOTRBYHEXE) 70y 7HOEDMEICDRD ZET, HIRIE strides BELYL, ZDHEIZ
XEY Ty 7DOREIPD LOFEA,
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E BHIDSGE ZOMEIZAEY Tay 7 OkHEHEIEL $T,

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() F7zi& PyBuffer_Filllnfo() &> To v FE Nz —RKHR
Ny 77 THIRMNBT —ATE, D7 4 —/LFIE NULL TF, —&ic, =7 2AR8-1+ 47
Pz PRIZOHFAEFHL IR TEA,

Py ssize 1 len
product (shape) * itemsize, contiguous FtAITIE, FEDOXEY 70y Z7ORIITHRD X9,
JE contiguous ECH|Tld. contiguous RIIZa ¥ — X N5 ICHBEEN D OEXTT,

((char *)buf) [0] 75 ((char *)buf) [len-1] DHIPFAND 7 7t X, EHfit (contiguity)
ERAET 2V 7T A M Ko THUSE NNy 7 7 1T L TOAFEINE T, ZLOHBIE. 2D
X957V 7 X M& PyBUF_SIMPLE % 7z\% PyBUF_WRITABLE T7F,

int readonly
Ny 77 A LERTH 2R LET, 2D 4 — Ri& PyBUF_WRITABLE 7 5 2" CHilfIT
xFET,

Py ssize t itemsize
BHR—DO7D byte B DY A4 X, struct.calcsize() %I NULL @ format fHIZXT L THEONH
L7=RER R T,

BERGIIN: HBED PyBUF_FORMAT 7 7 ZRiET B Z e Ny 77 RERLEEA.
format | NULL ICERESNFE T, L L itemsize IZTED T +—< v M- -EHEZHEEF L ET,

shape DIFHE T 53 4. product (shape) * itemsize == len DFEXNF SN, FHHF X
itemsize % buffer ZHL7=DICHHATE X3,

PyBUF_SIMPLE ¥%721% PyBUF_WRITABLE TR U 7:#E5%R. shape #% NULL THAUI, HEEZIZ
itemsize HEM L T itemsize == 1 L RAIRTNIRD THA,

const char *format
BEE—OSONAERIEET 5. struct T 2 — LA XA NED, NUL EIESCFEH|, ZDHEL >
X DED NULL 72 5, "B" (FfF5# LA ) & LTRDNE TS,

D7 4 —) & PyBUF_FORMAT 7 5 7 & » CHlflI X E 3,

int ndim
XEVYD N ZER L TOWBROIITE, 0 DFA. buf ZAI FEERT 1 DOEEEIE
LTWET, ZDEHE. shape, strides, suboffsets & NULL TRIFIUIZ D TR A,

PyBUF _MAX_NDIM IZXTTEBDEAME L 64 IHIB LTV T, #R#EHINIZ Z OFIfR 2 2E Lz iud
7D ER A, ZXRITEHIDOIEEMIE PyBUF_MAX_NDIM RITE CTEKZ 2 LS ICTHARNETY,

Py ssize t *shape
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XEY DO N XD ERT, BED ndim TH S Py_ssize_t DBLHITT, shapel[0] *
. * shape[ndim-1] * itemsize |¥ len ¥FEL K RIFIUIRD THA,

shape DfEZ shape[n] >= 0 IZHIR X4 %F T, shapeln] == 0 DHEIFHIEELILETT,
S complex arrays BB LU TL EE W0,

shepe (JZIK) ECHNEHFIHI#E 20 & 137 A H LEHTS,

Py _ssize_t *strides
BERTTEZBOTH L WEZE272DICAF Yy T34 MERT, BE ndim @ Py_ssize_t
DB,

A +74 MaZ, EEOBEREIEETE ST, FEDEIITIZ. X774 FIZ@EE TWHIAMT
T L LAHEL, stridesln] <= 0 D7y —RAZUHT 2N TELIRELD D F5, #HM
IZDWTIE compler arrays 2SR L TL 720,

HEZHIZL 5T, 20D strides EiFEFAH LEHTT,

Py_ssize_t *suboffsets
Py _ssize_t BIOEREFFOR X ndim DHELF, suboffsets[n] >= 0 DFEIX. n FHDOXT
Wik > TRIFE N TV B EIZKR A > X T, suboffset HIZFRA > XDSIRE R L 72BN 4
MIZAUE WD ZIRL TWE T, suboffset DEMAEDEDLE . KA ¥ X OBIRRTUIAE
(R L7=XEY 70y JNREHEEBEZ WD) WS ZiZih £7,

£ TOD suboffset EKDLZE (D F H ZRBIRIAE) RIGE., D7 4 =)L FIE NULL (77 *
U ME) TRIIUIRD T8 A

Z ORDAEFIFRBE Python Imaging Library (PIL) TfEOHATWE T, 2D X 5 REFITEZRIC
77 RARTBHEIZDOWTEBIIZEFHL Z 21X complex arrays BB LTLIZE W,

HEHZIZL o T, suboffsets ECFZEFHAH LEHTY,

void *internal
Ny 7 72T DA TV 27 FBWNEBINCHIH T 2 2D 0BT, HlzE, @iz o
BRI % X v 2 + LT, shape, strides, suboffsets £\ o 72Hi8E Ny 7 7> RT3 & =
WKHERHCHEBRT D2RNEPEIDEEBT 277 7fES 2B TEBTL &5, Ny 7 72T
2N, ZOMEERLTERELTCIRD $HA,

1772 N\yI77VIOITRANDRATS

Ny 7 7 B E, PyObject_GetBuffer() 5 22T, T/ AKR—-FTEF T2 MINw I77 )T
AL 2EDZTHONET, XEY) OMBINRMEEDEMERZZKICD 572D, HEEIZ flags 518 %
ffioT, BAPRZ 2Ny 77 OREEEEL X,

Py_buffer O®7 4 —/L FiZ, VI TR ORI K > TEIKRS 2SI TITERSNE T,
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DOIZXAMIEKEFELBWT s —ILF

FRD T 4 — L FiZ flags OFBRZIFIT, BICELWETRESNE T, « obj, buf, len, itemsize,

ndim.

readonly, format

PyBUF _WRITABLE
readonly 7 4 —/VRZHIFILE T, bLID7 77 DVHREZNTWVWBEHEA. exporter &, F XA
HAREIR N 7 7 RS 20, D RIFAUIKBZ|ME LRTIUIRD S8 A, 77 7HRES
NTVRWES, exporter &, FiAH LEHEFZIALARERAAY 7705 o 2L THH
FEAD, EBELTRET 20 I NPEETOHEH IIN L T—EHEXRITUIRD T8 A,

PyBUF_FORMAT
format 74—V RZEHHHLE T, L7 I 7ARESNTVIUL. ZDT7 4 — L FZIEL D
BRIFNUIRD ERA, 77 7DRESINTVARIFIUL, 2D 7 14—V F% NULL IZRE LR THUE
“hFEHA

PyBUF_WRITABLE &, RODENZHTL 2D 757 d | ZEoThEVWERYA, PyBUF_SIMPLE 13 0 L/E
RINTWB DT, PyBUF_WRITABLE \ZHifli72F ZIABAIRE RNy 7 7 ZERT 2 MO 7 7 7 LTEZ
9,

PyBUF_FORMAT &, PyBUF_SIMPLE DADY D777t d | EMoThrEVERA, BREDT7 7 7E B (FF
FRUIAL M) 7x—<y PRI RLTVE T,

shape, strides, suboffsets

ZD7 57 F. LURCTHEHEERKZWIEICHARZ XY ORI LZEEEHIELEST, Her07 72703, Fh
IO TRECEHBEINSZT7 7 7DITRTOE Y F2EL I LICFEBELTLEE W,

DOTX b+ shape | strides | suboffsets
yes yes WBEIRGE

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

AbTA4 FOBHRDP D> TdH%LThH, C £721F Fortran @ EiFGIE 2EHMEICER XN I [REMERH D 3,
AFTA4 FERZLIC, Ny 7713 C BEELTWARERD D £ 7,

DIk 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

#RUIIX

EHEZ2L2TOY 7T FDEIZ. BIOHITDT7 5 7 OMAEHLE THRBIICERINTVWET, FflkLS
2. Ny 77—=70 b alTIIEEIER SN HAEDEER—DO 75 77 LTRELTE T,

RDOT—=TND U TEBEDSRERTHE 2R LET, FAFI PyBuffer IsContiguous() WML
L CHERE 2 HET 2 0EDRHLTL & I,

IRk 8 o shape | strides | suboffsets | contig | readonly | format
PyBUF_FULL yes yes RERGE | U 0 yes
PyBUF_FULL_RO yes yes MBS | 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 M BET

NumPy X% )L: shape, strides
NumPy R & A )VOBH| OFmHEMRGE L itemsize, ndim, shape, strides TERINF T,

ndim == 0 DHFAEZ. buf BHET X EV DI, Y4 XD itemsize DAA FHE L TRIRENE T,
DG, shape ¥ strides DM & b NULL T,

-
—

strides 7% NULL OH&1X, EANSKERED n Kot C B LTHRRENE T, 25 ThVGEIE. FHEHEIX

RD XS n KTEANC T 7 A LTI D R/ A

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-1];

item = *((typeof(item) *)ptr);

FRROXI I, buf BXEV TRy JNDOEDEATHIET I EAARETT, T7 AR—X =132 OBIEEfH

H32Z2i2dkoTAy 77 022K E 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@HE OBEZEDOMIT, HZXTO ETROEREZIIGT 272012 KA Y X ERHTE
T, BlzE, EED 30T C BiF char v[2] [2]1 [3] &, 2 KITELHIAND 2 DDKRA ¥ X H 672 BELH char
(xv[21)[21[3] ER2Z B TEE T, suboffset KEITIE, THHD 2 DDKRA ¥ Xid buf OFEFITHD
AD, AEVDEYZICTHEIBTES 2 DD char x[2] [3] BAIZEIEL 7,

RDOFNZ, strides B suboffsets B NULL TRWEED, N Xt T v 7 A L > THRENTWS N XIChH
HINDEZEADKRA ¥ 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 )\v 7 7EEDREEK

int PyObject_CheckBuffer (PyObject *obj)
obj ibuffer f ¥ X =7 2 —R%EHRK—-—PFLTVIREEIE 1 BIRL, 25 TRVWERIX 0 ZRLET,
1 Z2BL7& LThH, PyObject_GetBuffer() WIIT 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 77 BT E R WIS, PyExc_BufferError %3EH L., view—>obj % NULL IZF%E L
7o BT, -1 ZIRERRIFNUIR D TR A

I U728 ElX, view B, view->obj 1T exporter NOFLWSRBEFREL, 0 ZRBLET, F=
AVIRONY 77 TN EZRY JZA MV 2H—DA T 27 PIZY XA LY VT 50— AT,
view->obj & exporter DRODICZ DA TV 27 V2B LET (N T77FT D MEER %
BIEL TS,

malloc() & free() @ K 512 MU LTI L 7 PyObject_GetBuffer() & MIT7% %
PyBuffer_Release() DM LRI NBZNIZRD FHA, oT, Ny 77 DMHABEAR
5 PyBuffer Release() 2SEUEIC 1 M2 EARIFIUIRD £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 THMA L TWARW A Y 7 7128 LT Z OBEEE MO 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 TEBEEINTVWBEXEUDN, C XX AL (order == 'C') D ¥ Zh, Fortran R X A )L (order
== 'F') &Efi O X, ZOWVTID (order == 'A') THHUIX 1 R L FT, ZALSDEET 0
ZIRLET, ZOMBUIEICHEIIL £T,

void *PyBuffer_GetPointer (Py buffer *view, Py ssize t *indices)
Bz 607z view NIZH 3 indices D3FET A EVHEBRETIG L E T, indices 1 view->ndim D A >
T v 7 AR AES R L TWRFIUER D /A

int PyBuffer_FromContiguous(Py_ buffer *view, void *buf, Py_ssize_t len, char fort)
HHET D len N4 & buf D5 view I —LET, fort IZiX 'C' 2 'F' BEEETEET (2h
ZH C EFEAZ AL Fortran A XA VDIAFEZRL £T), MIKICIE 0. =7 —HZIX -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 RIZa¥—LU%EF, order 13 'C" £703 'F' £70d 'A' (C R
KA VIEFF % 7213 Fortran A X A )VIEF £ 723 2L PHEETEE 3, ML s 0 AHRD, =
=725 -1 IR FET,

len != src->len OFE. T OBEIIEBL 3,

void PyBuffer_FillContiguousStrides(int ndims, Py ssize t *shape, Py ssize t *strides, int

itemsize, char order)
strides BtF % . itemsize DK E X DBEHREDANA MHNLD, shape DIE% LTz Bk (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 Wi - 7= ZAAR] /AR DFRETRHT 2Ny 77V 7T X 24U

HUET, buf BFFSHELAA PO LTHRENE T,

flags 5IEUZV 7 A D XA TR LET, ZOBEIE. buf FHAH LEHEFESINTNT, flags
\Z PyBUF_WRITABLE DS&ESMTWIRWIRD HIZ7 Z ZITHEE S N@ D IC view ZHDF T,

I L7z & &, view->obj 1T exporter NDFHILWSHEZFEL, 0 ZRLF T, KWLz =i,
PyExc_BufferError %i%H L. view->obj I NULL Z3E L. -1 ZRL ¥7;

ZOBEE getbufferproc D—ERY LTH I LEEITIX, exporter I T AR—1+ 324727 MK
ELRITIUIR ST, EHIT flags ZEFBETIKEIRITNUIRD R A, Z 5 TRVWIEEX. exporter
& NULL TZRIFUIRD ' A,
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7.8 LWy T rF7OR3IL

N—=Ta ¥ 3.0 TIHELE.

IS DORFNZ, Python 2 @ WAy 77 7 v bk ai ) API O—#TF, Python 3 Ti&, 52071 b
IVIIFELERAD, 2x DI —FEBHELL TV LS BB AREATVWES, filLLwiy 7770k
JL e EHEDH 25 v R—BRD XS CRAFBOETD, Ny 77y B/ AR—- T2 L ZICHFEEH
20 Y — 204 EZERT 22 L3 TEE A,

WoT., HB2ATT 27 bDONy 77 a—%EIFT 27D, PyObject_GetBuffer() (b L IE yx B&
Qwx 74— v bIO—F T Pydrg_ParseTuple() RZDMHME) 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 LTHZ2HAH LERAXEY LOMNENDRAS V&%
BLUET, obj 5IBUTH—E T X Y P POREXFENY 77 A VR =T 2 =P R— b LTOWRITHI
B A T2 0 ZIBL. buffer #XTY DNEI, buffer _len BNy 7 7 DR XITHE
LEd, =5—DKIZIE -1 ZIKBL. TypeError Zt v L %7,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL. fFE DT — X 2 ND /=AM LERADO XY LOMBEADKRA ¥ X EIRLE
T obj SIBUIHE—E T XY M ORBHBAHUATRENY 774 VX =T 2 — X% P R— LTV
WD FERA, BINT 3L 0 ZRL., buffer & XEV DB, buffer len Z Ny 7 7 DRI
ELET, T7—0DFZIE -1 2R L. TypeError Ztv b LE T,

int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABIL. o 8 —2 7 X Y "o R 2HAH LAIGENY 774 VR —=T7 2 =R %Y
R—PFLTWRHAEIC 1L ZRLET, 2RLUIDOEEICIZ 0 ZIRLET, ZOMBUIEICEIIL £7,

ORI LIT Ny 7 7 OB L TV, 202 HIES 2 B OO LIS Z 5 B
WHIENE ZICHERLTLESI WV, 7 -2 &S 212d. PyObject_GetBuffer() ZRb DI
flEoTL &,

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py ssize t *buffer len)
Part of the Stable ABI. FHEAAARER A EY LOMNBEANDKRAS Y XERLF T, obj 5IEIEH —+
TRAYIDORDILFNY 774 Y B =T 2= 2P K= b LTOWRITNIRD F¥A, BT 2L 0
ZIR L. buffer Z X €V DAEIZ, buffer len ZNy 7 7 DRIWCHFELE T, T7—-DFICE -1 %
B L. TypeError Zt v ML ¥73,
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B%+7S x4 b (CONCRETE OBJECT) L1+

ZDETIE, FFED Python 7Y = 7 MIEFOBEBIZOWTIERTVWE T, 206 OBEFICRHLE > 7280
FTO 27 VEETDIIRWEZTIEH D FX¥A; Python 7077 Ao shDF TV =27 M EZITE -
eE, ZOFXATI 2 PHBELVHIZR > TV E2HELZ D TRVDORS, 38T = v 7 2{TORITN
BRDFEA; FIZR 2479 =7 FPHEEERDPFAXRSZITIE, PyDict_Check() ZHVWET, ZOERI
Python O 7Y = 27 FUTHEIT 2 7 K" 1o TR S TVE T,

e

ZE: ZOETHAXRTVIHHE, BEh7ZA 7927 POREEERSF =z v 7 LIET530D, %
COBBBESINA TS =7 AR NULL BODPENBRA TS 27 V2O %2F v 7 LER A

RSO NULL Z2X8TLES ., BEXEY 77 REBRZRI LT, 4 &2 7Y & %A
IR TXETLESIZI T,

8.1 EXAF 72 1Y bk (fundamental object)

ZDOHfiTid. Python OMATY =7 b > 7N bV (singleton) 72 =2 T None IZDWTIARF T,

8.1.1 BAT Uk

type PyTypeObject
Part of the Limited API (as an opaque struct). flAAAZFRT 2BICHWON S, ATV =2
FERT C HERTT,

PyTypeObject PyType_Type
Part of the Stable ABL. A 7Y 27 FEHEDOAIF 7Y = 7 FTF, Python LA ¥IZEBIT 3 type &
FCAT7Y =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.
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Return 0 in all other cases. This function always succeeds.

unsigned int PyType_ClearCache ()
Part of the Stable ABL. NS OBRF » v 2227 V7 LET, BEDON-Ya Y& 7 2IRLET,

unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABL. type D X ¥ N—TH % tp_flags ZIRL 3, T OEBIZEARNIZ
Py_LIMITED_API #EHEL TS L ZMHELTCVE T, FRZIhD 7 F 271E python DER 2 Y
V—RATLEEL TV ZEDPRAENTVWE T, tp_flags BRIEREZS N7z APIO—#TidH b
¥ A

N— a v 3.2 TEM.
N—=Ya v 3.4 TEHE: RDHEDTN long T/ < unsigned long 124 Y ¥ L7z,

void PyType_Modified (PyTypeObject *type)
Part of the Stable ABI. NEIOBRF ¥ v 2%, ZD type L ITXNTOY T XA FIh L TR L
$9, ZOBBIE type DBIEREIERS 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 72027 0 o DRSS EZ Y R— b LTOVIHEAICHEERLET,; 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 F7OHEICEZIRLE T,

ZOBBISFEBROY T IR % F 2 v 7T B TT, D% D, __subclasscheck__ () & b IIXT LIE
BN FEH A, issubclass() YA UF = v 7% 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 BT =%
Vy 2NV R5TY, Python DF 74V EDXEY 70T — M XHZ XL EF S TH LA VAR Y
R%7Rr—bL, IXNTONAEZ NULL THHLL £3,

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. Part of the Stable ABL. #UA 79 =27 b D tp_new IZWF 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, ZOBEMEETOLA TV
MU R T 327D E R TR D F¥ A, ZOBEIE, BEY 5 28I HfkR L 72
A0y bERATY 27 MBS 2KEDRHD 9, RALELEEIE 0 ZERL, =7 —-DHEI
d -1 ZIRLUCTHSMERZREL £,

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 RHEBRA X E2RL
%3, B DEA NULL OHEIE. Avy +2 NULL 2o, RO RIERSIBCMIENZZ 2R LET,
BE, O LUANGR D EDO R A > X @yl aEEiic:» A M LET,

See PyType_Slot.slot for possible values of the slot argument.
N—a v 3.4 Tl

N— 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— g 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 TZH: 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 k

None IZX1§ % PyTypeObject &, Python/C API TIXEHAMINTVWARVWOTHEREL TL X W, None
FHETF (singleton) DT, A7V FOFE—HT X (C TlE ==) {5 ZFTTHHEH»HTY, FL
M2 5, PyNone_Check () BEIIH D 8 A,

PyObject *Py_None
Python 1281} % None A 72 =2 b T, HBPRNVWIEEZRLET, ZOFT7I =27 MIEAY v B
HYERA, ATV Y MIZOWTIE, ZOATY =2 FoiDA 7Y =7 b RIS BEHD D
£9,

Py_RETURN_NONE
C BAED D Py_None DRHIZHYNNE T, (Z4UE None DBHAY Y b2 A Y7 URXYPLT
BLET, )

8.2 BERA T U b (numeric object)

8.2.1 BHEAT 1V b (integer object)

ITRTOBBIIEREOREZHD "long” B LTHEEINET,

I —MEED L, IZL AL D PyLong_Asx API 1 (return type)-1 ZiRL $92, ZAUIEMEL R
MMIEFERA, BRI EMT 272D121& PyErr_Occurred() Z{fioTL 72E W,

type PyLongObject
Part of the Limited API (as an opaque struct). Z® PyObject D% 7 X 4 FIIEERHFIZRIAL 3,

PyTypeObject PyLong_Type
Part of the Stable ABI. Z® PyTypeObject D4 > A X ¥ A% Python BERZRHFAL £5,
Python L' A4 ¥IiZBF % int LA LA TP =2 FTT,

int PyLong_Check (PyObject *p)
518 PyLongObject h PyLongObject DY 7T XA FTH5 & ZTICHTZRLET, ZOBBITHEITHK
WLES,

int PyLong_CheckExact (PyObject *p)
518 PyLongObject TH 5H PyLongObject DY T XA T TRVWE ZICEHZIRLET, ZOEHIZ
(527 R OY- 3 a8

PyObject *PyLong_FromLong (long v)
Return value: New reference. Part of the Stable ABL. v 22 5¥i727% PyLongObject XA 7Y =7 + %
AL TGRELE T, KDL Zi2id NULL 2R L £ 5,
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HEDREETIE, -5 75 256 TTOLTOERITTI2E A 7Y 227 FOEFERFELEST, 20
FHFOBPERT 2. EBRICEBEOA 7Y 27 M T23BIBINEE 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, KMLUZBIIE 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 5 ¥i7=7%
PyLongObject A 7Y =27 b RERL TRELF T, KMD L 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 PRAERLUTRELE 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
7Y 27 PRAERLUTRLET, KDL I NULL 2B L X J,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. Part of the Stable ABI. C @ unsigned long long 7 & %772
PyLongObject A 7Y =7 P 2AER L TELE S, KMO L 1213 NULL ZIRL 3,

PyObject *PyLong_FromDouble (double v)
Return value: New reference. Part of the Stable ABIL. v OREERD &¥i7=7% PyLongObject * 7
/J’—7 F’Eﬁi}ﬁbf 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 XFHMEIZFE I NT, Fizk
PyLongObject IR L ET, TDE X base BFHEE L TXFH 2R L £ T, pend 75 NULL T
BROWEBEE, fpend X str FTHOPRHEINTOEIH T UEDHLEXFDOT FLRAEZIBELTWET,
base 73 0 DA, str 1% integers DEZRZ M- THRMINET; ZOHETIE, KBHIC028H2 0
THRWTERIX ValueError ZEH L ¥ 3. base A7 0 TRIFAUZ base 1% 2 DAL 36 LR TR
TR D FE A, RBEHDOZEH, BHOIEEDRPHFOMIIH 2H—D7 vy X —2a 73 EHAIh %
T BMFNEL BRVEA, ValueError 25EH 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(E%£EM L £
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T KAV XDEIX PyLong_AsVoidPtr() ZEA LRI OGBS X NE T,

long PyLong_AsLong (PyObject *obj)
Part of the Stable ABIL. obj %3, C @ long R ZIEL X3, &L obj #% PyLongObject DA
AR YATRFR, £F. £D __index__ () XV v F%Z (d LHAUL) BMUEH LT, A7 =2 b
% PyLongObject WAL 73,

b L obj DD long DHEIFASNTHAUR, OverflowError ZiEM L EF,

I —DEELEZIC -1 ZRLET, AT EMT 2 7%2DI121& PyErr_Occurred() %fio TL 72
2V,

N— gy 3.8 TEH: aJRETHIUX __index_ () 2S5 XS5k L
N— 3> 3.10 TZH: This function will no longer use __int__().

long PyLong_AsLongAndOverflow(PyObject *obj, int *overflow)
Part of the Stable ABI. obj %3, C @ long R ZEL %3, &L obj % PyLongObject DA
AR YATRHRFIE, £F. 2D __index__() XAV v F%& (3 LHAX) MEHLT, A 7Y =2 b
% PyLongObject WAL 7,

b L. obj DEA LONG_MAX & D K=\, LONG_MIN K h/NXiFHuE, *overflow &, ZHF4H0 1 B
1IREZIN, -1 BRLFT:; Xy RFNL *overflow 13 0 ICREZNZE T, b L. 1Z0DOHISNLH
ﬁib?’&% & Foverflow ¥ 0 ITRESN -1 ZIELE T,

I —DPREELEEFIC -1 BRLET, AT Z2MNIT 272DI121E PyErr_Occurred() - TL 72
W,

N—a v 3.8 TAH: ARETHIUL __index_ () ZHS XS5k XL
N— a3 ¥ 3.10 TZEH: This function will no longer use __int__().

long long PyLong_AsLongLong (PyObject *0bj)
Part of the Stable ABI. obj 2’3, C @ long long RHEZEEREL £3, b L obj B PyLongObject
DA VARYATRINUR, £3, 20 __index__ () XV v F%Z (5 LHNUL) MUHL T, #7V =
7 N % PyLongObject WAL £5,

b L obj DfEDY long long DHIHATHHUIX. OverflowError ZiXH L F3,

I —DEELLZICZ -1 ZRLET, ADTEMT 2 7%DI21& PyErr_Occurred() %o TL 7
W,

N—Yar 3.8 TEHE: 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 ABIL. obj 2’%& 3, C @ long long RHEZEKL F3, b L obj 2 PyLongObject
DAVARYATRIFNUR, £3. 20 __index__() XV v FZ (5 LHAUT) 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&. ZHhZh 1
-1 ICRRTEEN, -1 BRLET; b RITIUE Foverflow 13 0 ITREXNE T, d L. 1Zrofst
MFEELEEE *overflow 23 0 IZEREIN -1 ZIRL T,

I —DEELEEWC -1 ZIRLET, RAOTZEMNT 2729121 PyErr_Occurred () ZffioTL 72
X,

N— g 3.2 TEM.
N—Y gy 3.8 TEH: aJRETHIUX __index_ () 2S5 XS5k L
N— 3> 3.10 TZH: This function will no longer use __int__().

Py ssize t PyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABI. pylong %23 C @ Py_ssize_t ZiRL ¥, pylong & PyLongObject @
A4 VAR Y ATRIFIUIRD £ A,

b L pylong DIED Py_ssize_t OHPNTHIUX, OverflowError ZiEMH L ET,

I —DEELEEWC -1 ZIRLET, RAOTZEMNT 2 72DI121E PyErr_Occurred () ZfioTL 72
W,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Part of the Stable ABI. pylong %7 $ C @ unsigned long %R L %73, pylong & PyLongObject
DA VAR Y ATRIFNUILD FEA,

b L pylong DAL unsigned long DHIMSTH AU, OverflowError ZiAMH L £3,

T —MEE L ZIZ (unsigned long)-1 ZiRL £5, A2 ) % 7-012iE PyErr_Occurred()
o TV,

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
RYATRINZZZD THEA,

b L pylong DIED size_t OHPFASN THIUL, OverflowError XML 3,

I —EEr ZIT (size_t)-1 ZIRLET, AT %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 1
PyLongObject DA Y ARV ZATRIFNUIZD £E A,

% U pylong OfED unsigned long long DHIFANTH UL, OverflowError ZikH L F7,

T 7 —# X7t 2T (unsigned long long)-1 ZR L E T, Ao Tz s kLdizid
PyErr_Occurred () Zfi-TL7Z& W,

N—=Y a Yy 3.1 TEHE: & pylong ZIEE L2 TypeError Tl {. OverflowError ZiXH 3 %
XoWihxL7%,
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unsigned long PyLong_AsUnsignedLongMask ( PyObject *obj)

Part of the Stable ABI. obj 7323, C ® unsigned long RIZIKL E T, D L obj 2% PyLongObject
DA YRR ZATRFNUI, £9, 2D __index__ () XYV v FZ& (B LHIUI) MOHLT, A7 =
27 + % PyLongObject \ZEHL £,

obj DfEA unsigned long DHIF D HANT WAL, ULONG_MAX + 1 23K LAFIREZRL
iTO

Lo —HEE/] L X2 (unsigned long)-1 2R L %3, A 2T % 7-012i& PyErr_Occurred()
%'fﬁoyc < 7‘:%11\0

N— gy 3.8 TEH: AJRETHIUX __index__ () 2S5 XS5k 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 2% 3. C @ unsigned long long RIIEZIRLET, dL obj B
PyLongObject DA Y AR Y ATRIFNX, £, £0D __index__(O) XY v F% (b LdHII) B
HLT, £7Y=22 b% PyLongObject IZEHLET,

obj DfE7%* unsigned long long DHiIPHL HAN TV EIX. ULLONG_MAX + 1 ZiEYL LEFIRE
BLUET,

I 5 —A# E /¥ 212 (unsigned long long)-1 R L ¥ 73, RT3 7kDHIizid
PyErr_Occurred () ZfioTL7Z&E W,

N— gy 3.8 TEH: A[ETHUE __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 RATRFIRD £H A

b L pylong DED double DHEIFHATHAUL, OverflowError ZEH L 35,

I —DRERLE ZIZ -1.0 ZIRLET, AT 2T 279D120F PyErr_Occurred () o TL 72
W,

void *PyLong_AsVoidPtr (PyObject *pylong)

Part of the Stable ABI. Python OEEAEI 2163 pylong . C @ void KA ¥ RITEHLL £, pylong
BT Z 27 UL, OverflowError ZiAMH L $3, Z ORI PyLong_ FromVoidPtr() TE%Z4
T2 EIZED K57 void RA Y ZBUEERTE 37513 TF,

IT—HEEE ZFIZNULL 2R L £, RO 2MNT 570I12& PyErr_Occurred() 2o TL 7%
X,
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8.2.2 Boolean #7>x7 b

Python @ Bool B DY 77 5 A LTHEEINTVWET, 7L HODfHEIE, Py_False & Py_True O
220oL2HD ERA, o T, WEDOEMHIFRBEIEIE 7 - A HNEHTIEED ER A, 2TV ZR, UTO=
ZahfHTEET,

int PyBool_Check (PyObject *0)
0 73 PyBool_Type HOBLHEICEZIEL ¥3, ZOBBIIEICHKINIL £9,

PyObject *Py_False
Python {281} % False A 7Y 27 FTF, ZDATV 27 MEIXY v FEFLEHA, SBIDV
FORTIE, DA T Y =2 b EERRICIR S BEDXDH D $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 e FERRICR S BEDD D £7,

Py_RETURN_FALSE
Py_False (SHYIRBIAI TV v DA V7 VXY F2fT-oT, BB ORI DD TT,

Py_RETURN_TRUE
Py_True IGHUIBSBEBAV >V F DA V7 VAV b 2[ToT, D SRTDDTI BT,

PyObject *PyBool_FromLong (long v)
Return value: New reference. Part of the Stable ABI. v OfEIZIGE U T Py_True %7z1% Py_False
ANOFLVWSHEER LT,

8.2.3 FEIBREA T U b (floating point object)

type PyFloatObject
ZD PyObject DY 7 XA 71E Python {F#I/NIRA TS =7 P2RBL T,

PyTypeObject PyFloat_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A& ¥ A% Python FEV/NEUASRZREIL £ 3,
ZHZ Python L4 ¥IZBIF S float ERLA T =2 T,

int PyFloat_Check (PyObject *p)
51805 PyFloatObject H» PyFloatObject DY T XA T TH2 L ZICHEKRLET, ZOMBIIHEIC
L E T,

int PyFloat_CheckExact (PyObject *p)
51855 PyFloatObject T&H 3 H PyFloatObject DY T RA TTHRVWE ZICEZIRLE T, ZOBK
BHIZHRIIL£5,

PyObject *PyFloat_FromString(PyObject *str)
Return value: New reference. Part of the Stable ABL. str DX F4¥ME% b £ 1Z PyFloatObject F
7Yx7 bRERL KT, KT 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 A 7Y =7 b &AM
LTRLES, KT 2L NULL ZIBL £,

double PyFloat_AsDouble(PyObject *pyfloat)
Part of the Stable ABI. pyfloat D3 fE%. C ® double BIKRH TR L 3, pyfloat 7’ Python
FEV/NSA T 27 F TR, D __float__() XY v RER - TWIUR, pyfloat % ZFHF/N
BRICET 272DICZDXY v RPRANCHEINE T, __float__() AERINTOVRVWEEII,
__index__ ) K7+ —INv 7 EINET, ZDXYV v FIFEBMLEEGE -1.0 2 RLET, 207D
BECCHE LTld PyErr_Occurred() ZMATLZS —%2F =2 v 7 FXRETT,

N—Yay 3.8 TELH: AlRETHIUTL __index_ () ZFHS XSk FEL=

double PyFloat_AS_DOUBLE(PyObject *pyfloat)
pyfloat DIETEZR. C @ double BRI TIRLETH, =7 —F = v 7 RITVERA,

PyObject *PyFloat_GetInfo (void)
Return value: New reference. Part of the Stable ABIL. float DS, FvIMHE. RAMEICEET 215k %
& structseq 4 VARV AEIRLET, ZHUE, float.h 7 7 A LDEWT v X—TF,

double PyFloat_GetMax ()
Part of the Stable ABI. float D& T = 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 BEHATO U

Python OEZEHA T =27 Mg, CAPI ISR 2 Zo0RlEQIE Y L TEHEINRTVWET: —HIZ
Python 7’0 Z7'Z A3 L TR ENTWS Python A 7Y =7 T, MFIEEBROERBEEZ R TS C
DWERT S, API TR, Tho 25 B ERME L TnE 7,

C BEHRr L TOERK

BHEED C MERZ e LTRZELAED, EOEE LTGRLAD T58813. R4 Y ZELZITSDTIE
B MEEL 2750 THERLTLIZE WV, 2 API 22 BLT-HLTWE T,

type Py_complex
Python #E A 7> =7 F DMEDEDIHIET 2 C OMERTT, BERA 7 =27 P 2513
A DB, ZOROMERZZEIE L TARHA E LTEVWE T, MERIZLITO £ 51TE#
ENTVWETS:

typedef struct {
double real;
double imag;
} Py_complex;
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Py compler _Py_c_sum(Py_complex left, Py complex right)
ZODEEHDME C D Py_complex BITIERL £,

Py complexr _Py_c_diff (Py_complex left, Py complex right)
ZODEFERDER C D Py _compler BITIRL FF,

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)
ZODEFEHDIEE C D Py_compler BITIRL 5,

Py _compler _Py_c_quot (Py_complex dividend, Py _complex divisor)
ZODEFEHDOME C D Py_compler BITIRL F5,

divisor 73 null DIFEF. TDAY v FiF¥a %KL, errno & EDOM #t v b LE T,

Py _complexr _Py_c_pow(Py_complex num, Py _complex exp)
T8 exp D num Fek C D Py_complex BITRL 9,

num 7 null T exp DIEDEHTRVWIEGIX, ZDXAY v FiZ¥r %KL, errno IZ EDOM 2t v +
Lij—o

Python #7210 h& L TOERHKE

type PyComplexObject
Z D PyObject DY 7R A 7% Python DERFIERBL 7,

PyTypeObject PyComplex_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A X > A& Python OERBHM 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 TH2 L TWZHZRLET, ZOBK
FHEITEAL LT,

int PyComplex_CheckExact ( PyObject *p)
51823 PyComplezObject Td 505 PyComplexzObject DY T RA T TRHRVE ZIZHEZRLET, Z
DRI TN L £,

PyObject *PyComplex_FromCComplex (Py complex v)
Return value: New reference. C @ Py_complex B7» 5 Python OERHMEEZEKL 3

PyObject *PyComplex_FromDoubles (double real, double imag)
Return value: New reference. Part of the Stable ABI. #1727 PyComplezObject 73 =7 b %
real ¥ imag 2 HERL T,

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABI. op ®F¥ER7% C @ double BITRL ¥ 35
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double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABIL. op DEEER7T% C O double B TRL £73,

Py__compler PyComplex_AsCComplex (PyObject *op)
HEREUE op 25 Py_complex BIEER L F T,

op 7% Python OEHREA 70 =7 TR WA, __complex__ () XV v FERo TWiEHA, ZDX
Vv RDBRANIFEEA. op A3 Python DEEBA TV =7 MCEINE T, __complex__() MWEH
TNTVRWEEIE, __float__ ) 17 =Ny 7 INEFET, __float__() PERINTLARWVE
AlE. __index__ ) W7 =N Nv 7 XNFET, MENERLZGEEE. 20XV vy FIZEHD -1.0
BRLUET,

N—Yar 3.8 TEH: AJRETHIUEX __index_ () 25> XS5k E L

8.3 >—7>RFTT 1V b (sequence object)

=T VATV 27 MIHRT BRI OWTIERIOE T TN L7z, 20T, Python
SEBICH DL TWVWAREDY — 7 Y 24TV 27 MZOWVWTIRHVWE T,

831 NATbATDxU

TROBEEE, N A7V 27 PRFELTOWE5EUINA P A TP 27 P TROVAT X ZZLEEL TN
H&Xih 5 ¥, TypeError ZEH L 3,

type PyBytesObject
Z D PyObject DY 7T XA Fi&, Python N4 + AT b E2RLUET,

PyTypeObject PyBytes_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ AR ¥ A&, Python N4 M%ZFR L F£75; Python
LA¥D bytes ERLA TS =7 M T,

int PyBytes_Check (PyObject *0)
FTT b oD bytes 7T =7 b bytes BV T XA TDA VARV RATHEHHRICEERIRL
F5, ZOBEBIIEICHIILET,

int PyBytes_CheckExact (PyObject *0)
FT7P 27 b oM bytes AT T =7 FED bytes BIDH T RA TDA ¥ AR Y ATHRWGEICERIR
LT, ZORRIIHEICKINIL £,

PyObject *PyBytes_FromString(const char *v)
Return value: New reference. Part of the Stable ABL BIIRIZ, XFH| v Dav—%fHEX T35 L
WS FEF TV P RIEL, KBIFIZ NULL 23R L E3, 518 v & NULL TH o TIIR D FEA; £
DF = v ZIFTONEE Ao

PyObject *PyBytes_FromStringAndSize (const char *v, Py ssize i len)
Return value: New reference. Part of the Stable ABL. FKUIIFIC, XFFH| v Dav¥—%Hr T3EX
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len DI LWAL ATV 27 FRIBEL. RHIFFHC NULL 238U E9, 515 v 25 NULL D&, N4 b
G727 boF 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
Fe A ZEREDOFIEZID . #RO Python N4 AT 27 OV A XZEHEL, BEZEELEERIC
Lo TEMLTeNA PA TV 27 FRIELET, AIERDOG I C O0F —&BTRIFNUIL ST
format SLFHIHFD 7 + —< v PXFHBCEEM T ONATORINIERD /A, FieD 7 4 —
<~y NXFEMEATEE S

ElEEXF | B &

W n/a V7LD % XF

%c int C OEPAITRHINIE—D A b,

%d int printf ("%d") ¥[FE%, !

%u unsigned int | printf("%u") ¥ [, *!

%1d long printf ("%1d") ¥ [FI%,*!

%1lu unsigned long | printf ("%1lu") ¥ [, *!

%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") LIFLAXFLTY
B, TT7v M7+ —LIZBY B printf OERICHD D I FEE
WU T I 0x BT EFT,

AAITERVWERIEEX TR D o 155, RO DEALTHNIZOFEMROA 7 27 Mizar—&
L RD o5 EHE N E 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[F LT,

PyObject *PyBytes_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABL. Xy 77 Fu b alkRETE24AT7I 27 b
0 DA FRBEZIRLET,

Py_ssize_t PyBytes_Size (PyObject *0)
Part of the Stable ABL. XA b4 7Y 22 b 0o DA PR OREEIRLET,

Py _ssize_t PyBytes_GET_SIZE(PyObject *0)
PyBytes_Size() X270 THEELLDDT, TI7—F v 72 ETVER A

char *PyBytes_AsString(PyObject *0)
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Part of the Stable ABL. 0 DHEADKRA Y X2 BRLET, KA ¥ XiE. len(o) + 1 A bhr 53
o DGR 7 7 2B U F T, U null DAL bRHE0E 5020 HET, Ny 7 7 DRFEDA
A4 MEA3 null 1272 H 9, PyBytes_FromStringAndSize (NULL, size) THEMINHEEFRW
T, 7—XRZEBIELTIERD F¥A. FKRA VZ 2K (deallocated) LTIERD FHA, B L. 0
3 bytes 7Y = 7 M TRIFIUL, PyBytes_AsString () I& NULL %38 L TypeError ZiEH L £7,

char *PyBytes_AS_STRING (PyObject *string)

PyBytes_AsString() ZX 7R THELLZHDT, TI7—F = v 7 Z2ITVEEA,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py ssize t *length)

Part of the Stable ABIL. obj @ null #¥mE iz Bz, WHHDZEE buffer & length Z/M L TEL
73,

length OMEAY NULL O35, N4 b4 7027 28 null N P EEEROATREEDR DD £5, 208
&, BEE -1 2R L. ValueError #EH L 3,

buffer & obj DWEE NN Y 7 7 2B L TV T, ZAUTIERED null N4 FHEATVET (ZHiF
length \ICIXZ BNEXVA), 7Y =2 B PyBytes_FromStringAndSize (NULL, size) THRK
TNH/EEZROT, DR H-oTH T —XEREL TUIWT ERA, A 7P =7 bREIK (deallocate)
LTHWIFERA, obf B bytes 7T =2 M ThyoElX. PyBytes_AsStringAndSize () &
-1 %R L TypeError %L £7,

N— 3 v 3.5 TERE: LA bytes 7Y =7 MZXUANA bHDAEN TV L Z1Z TypeError
EREELTOWELR,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

Part of the Stable ABIL. newpart DNE% bytes DEAWHE LH L WAL b EF TP =7 b
*bytes ICHEM L T, MEHLHANIFH LWSREFAE L £ 3, bytes DHWHOSRIIBENE T, D
LFILWA TV 27 PERTERWIESR, d\W bytes DSRUIME XN, *bytes DIEIE NULL IZEE
SNF T WYIRPIAIRESNE 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)” BANAL b AT 27 bR VYA T BEHIETT, ERENZIEDD
DAL PF TV 27 PCDAINE LIS LT X W o a— FTITIREHXATWSA[EERED
HBEZNA AT 27 MIEHALTREWTEEA. ANENIAL P AT =27 bOBRAT Y D1
THRWGE, COBBIEZ I 12 53, EEE LTIFET 2 (0 D EFZAAARER) N4 A
TPz bDT7 RLVRZZITED, LA X2ERL 3, BIIRRTE, *bytes 13V 44 XX
NAMF T2 bR, 0 BREINET: *bytes DT FLRAZGANTENZBO7 RLA LB 3
HHLNFER A, HEID YT (reallocation) 2R L 725E. *bytes DITLAFEL T LN, PA TV =
7 N BRI, *bytes % NULL IZFE L. MemoryError 2i%EL. ZL T -1 2RI T,
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8.3.2 bytearray A7V b+

type PyByteArrayObject
Z D PyObject DY 7 XA 7i& Python @ bytearray 7Y =2 b E2RLET,

PyTypeObject PyByteArray_Type
Part of the Stable ABIL. Z® PyTypeObject DA ¥ X% ¥ A, Python bytearray B % /R L £73,
Python L' A4 ¥ T bytearray L[RILA 7> =2 FTT,

BFrvyoxonO

int PyByteArray_Check(PyObject *0)
F 7Pz b oD bytearray 4 7Y =7 + D bytearray BDI T RA TDA VAR Y ATHBIHFEIT
HERLET, ZORBIIEICEIIL X3,

int PyByteArray_CheckExact (PyObject *0)
F TP =7 b o bytearray 4 7Y = 7 b7EA bytearray BV TR A TDA VAR ATIRWEGE
WHZELES, ZoBBIXHICHIIL £,

A4 L2+ API @

PyObject *PyByteArray_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABIL. buffer protocol #EZEL-EEDOA TV =V
b o »B. FLW bytearray 7 7Y =2 b ERIER L. BLET,

PyObject *PyByteArray_FromStringAndSize (const char *string, Py _ssize t len)
Return value: New reference. Part of the Stable ABI. string ¥ ZDEX len 55 L\ bytearray
AT7T 2 PRBRLET, KMLGEIX NULL 2R L £9,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. Part of the Stable ABI. bytearray a & b Z#fE L7z RZH 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 DNE% char sl L GRL F
T, BEINBESNCIE. FITRD 7% null N4 FAEMENE T,

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABI. bytearray DNENNY 7 7% len NV H A XL ETF,
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<0
UFo~7ald, RAVEDF 2y 7R LBV I D ZelteBtic 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 #7727 k

Python3.3 ® PEP 393 &6, X E VMR EHMER L7225 Unicode XFDERRHPAZINZ 5 X 512,
Unicode # 7Y = 27 MEIWEBINICZ L RAE RN 2V TWE T, IRTHOa— FEAL > FH 128, 256 £7-
1 65536 AR OSCFHNIH U TR 7 — ADTEEL 325, 20 Tlda— FARA ¥ Md 1114112 IR
(ZAUXFTRTD Unicode #PHTF) TRIFNUUILD FEA,

Py_UNICODE* REIERB X f UTF-8 KEER A > 7~ > FTIER XA, Unicode £ 7Y =27 F AN
XyvadNE T, Py UNICODEx RIFIIHERXN T, IEIERTT,

HWAPI 2268 LW API ANOBATORET, Unicode £ 7Y =7 FONEHOIREEZ 2 HH T, 2
F7 27 bVOELRFICE > THRED 5,

o "EHE72” Unicode 7Y =7 Mi&. IEHEIETIEA WV Unicode API TERLE N2 T ARTDA TV =¥
FTFo ZNHDATI 27 VEIEEPITFITLEDRIMEBORVWREEXEFHHL 3,

e 7\ Unicode 7Y =7 M, IFHERED APT (720 TWE PyUnicode_ FromUnicode()) TIERLE
NizA 7Y =7 M C. Py_UNICODEx RIATEA LD Fo TERA; o API MU THIIC. 2047
Y= MIMLU PyUnicode READY() ZW-UNHITRHENHBTL £ 9,

JEFR: 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 &

LUFE Python @ Unicode FEZEICHW SN TW A HEA Unicode + 7Y = 7 FITT:

type Py_UCS4

type Py_UCS2

type Py_UCS1
Part of the Stable ABL. Zh o 0ild, zhzh, 32y . 16y M, ZLT8EY FOXF%
PREFS 2 DICHD RIEE OS2 LOEBIID typedef TF, H—® Unicode XF %1% 5 HE1E.
Py _UCS ZHWTLZ&E W,
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N—a v 3.3 Tl

type Py_UNICODE
ZHUE. wchar_t D typedef T, 729 b7+ —ARMKELTI6 Yy b2 32y FOEIZRD 5,

N—=Yar 3.3 TEH: LHiONN—Y a > TlE, Python Z /L F L7z "narrow” E£7z1% "wide”
Unicode X—=Y a YD EBLEERLIMPICE->T, 16 ¥y b2 32y FOEYEL2DENZR T
E L7

type PyASCIIObject
type PyCompactUnicodeObject

type PyUnicodeObject
INBHD PyObject ®H 7 XA Fi& Python Unicode 7Y =27 + 2 RHL %9, Unicode 7Y =
7 v S ETOD API B PyObject NDKRA ¥ X %E3ZIFE > T PyObject NDKRA ¥ X EIRTD
VIEFEAYDHE. IHLOBEERMSINETIEDHD FEA,

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,

LIRo API bi%[‘%—zbibi C ~27uT, Unicode # 7Yz 7 " MNFDOHARD EHT—XIINTE2F 2w I/

int PyUnicode_Check (PyObject *0)
F 722 b oD Unicode 7Y =2 +7 Unicode BEOY 754 TDA VARV A THILGEICE
ZIRLETS, ZOBBUIFEICHIL 3,

int PyUnicode_CheckExact (PyObject *0)
F7P 227t o Unicode #7327 bEBYTRAL TDA VARV RATHRWIGEICEEZRLETS,
COBIBUIEICHRIIL £ 5,

int PyUnicode_READY (PyObject *0)
XFEHNA T =7 b o3 IEMIR” R THZ2 Z e 2 REELE T, 2o~ v, FTHALTYL
BYDT I RRAT RSt EHMELRD £,

IO 1213 0 ZIR L. KDL 213N EREL -1 ZRLET, BEIX. XTVHEHICERL
72 BICRICEERTWVWTT,

N— ar 3.3 TEM.

Deprecated since version 3.10, will be removed in version 3.12: This API will be removed with

PyUnicode_FromUnicode().

Py_ssize_t PyUnicode_GET_LENGTH(PyObject *0)
Unicode XFHND I — FKRA ¥ P TORIZELET, old 7 IEHR” REFHXD Unicode 7Y =
P TRIINEBRDERA (ELFov 7 3LERA)

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)
XFIEE 7 722X F 572912, UCSL, UCS2, UCS4 DWIN»OBEKANIF v X b XN ERRE
FIEANDERA Y 2 2R L E T, EMBRRIAPEIERLFY A XIZRoT0EINEIDDF v ZidL
¥ A; PyUnicode KIND() o TIEL WS 7 BEEATLIEIV, 2OX TV 27 M7 7RRT
BRI, ST I PyUnicode READY() W L TL 2 & W,

N—Ya ¥ 3.3 TEM.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND

PyUnicode_4BYTE_KIND
PyUnicode_KIND() ~Z7 RDiRHETT,

N—ar 3.3 TEM.

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND is depre-

cated.

unsigned int PyUnicode_KIND(PyObject *0)
Z @ Unicode 257 =X ZRIFT2DIT 1 XFH7 DAL Mo TWB %R PyUnicode FRID
ER (EZFTATLEZIV) D55 12%KRLET, old 7 IEHR” REJEAD Unicode A 7Y =7 b+
TRINIRD FRA (R LFzy Z7IELERA)

N— a v 3.3 Tl

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 Tl

void PyUnicode_WRITE(int kind, void *data, Py ssize t index, Py UCS/ value)
IEMBRRER 2o TWb (PyUnicode DATA() THUFL72) data CHZAAF T, o7 mid
EFENEDF = v 72 —UTDRV, V—TTEONL7DDHDTT, HOHLANL, o~ nZzif
CHLUTHIS L kind fHE data KA VR %EF % v aFRETT, index 1IXFHD (0HBFE D D)
AT v 7 AT, value FZDEFIICEZAEND Z 2 ZRBIZFILVI—FRA > FDIETT,

N—a v 3.3 Tl

Py UCS/ PyUnicode_READ(int kind, void *data, Py ssize t index)
IEM7ZARBIER E o TWd (PyUnicode DATA() THUFL72) data 53— FHRA ¥ b ZRHARD
FT, Fxv ZRHEAMEO~Y I v IOH LIE—UTbh A,

N— a v 3.3 Tl
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Py_UCS/ PyUnicode_READ_CHAR(PyObject *o, Py _ssize_t index)
Unicode A 7Y =27 b o OXFEHARMD £3, ZD Unicode 7Y =7 M 7 IEHR” REEH
TRIFUIRD $HA, MEDER L THRARSHEIIE. D~ 1ld PyUnicode READ() & D%
JERNRA TS,

N—a v 3.3 Tl

PyUnicode_MAX_CHAR_VALUE (o)
0 WEHDWTHDOLFHNZEZDICHE LTz ARADI— KA Y F2RELET, ZD Unicode 7Y =
7 ME 7 ERR” REFERTRINEIRD 28 A, ZOMEITEICHEMETTY, XFHEEREFARS &
D HRRATT,

N—ar 3.3 TEM.

Py_ssize_t PyUnicode_GET_SIZE(PyObject *0)
JEHERED Py UNICODE RIGRDY 4 X a— FHATERLEYT (IrF—bPR7Z 208 LTVE
F)o 01F Unicode A 7Y =7 P TRIFANAILRDFRA (ZELF v 7IELEEA),

Deprecated since version 3.3, will be removed in version 3.12: #W A & 4 LD Unicode API D—%B
72 DT, PyUnicode_GET_LENGTH() ZfHT 2 X5 ITHITL T I W,

Py ssize t PyUnicode_GET_DATA_SIZE(PyObject *0)
JEHESED Py UNICODE RIREKDY A X% A MR TIEL X T, o & Unicode # 72 =2 M TR
HIRD FVA (R LF =y ZIELERA),

Deprecated since version 3.3, will be removed in version 3.12: #\ 2 % 4 )L ®D Unicode API D—HB
R DT, PyUnicode_GET_LENGTH() BT 2 X5 TBITL T X,

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—=Yary 33 TEH: 2O 7riESTIRIENERDDICKLDE LR, EW0IDH, ZLDF—2A
T Py_UNICODE RBEANEZEF. fEREINhF. 2L TRBLEET (BIS2iE L T NULL %
BLET), a— FEEIEL T, PyUnicode_nBYTE_DATA() ~ 2 u%ffi5 2 PyUnicode WRITE() %
PyUnicode_READ() %ffi5 X HIWT LT,

Deprecated since version 3.3, will be removed in version 3.12: #\WA X £ )LD Unicode API D—ER
72 DT, PyUnicode_nBYTE_DATA() RO~ 7 u %32 X51ITBITL T T W,

int PyUnicode_IsIdentifier (PyObject *0)
Part of the Stable ABL. SXFHI23, identifiers HiD FFEERICB I 2 FRRFEINFTHIUL 1 ZRL
£9, TRV DEEIZ 0 ZRL £,

N—Ya ¥ 3.9 TAHE: The function does not call Py_FatalError() anymore if the string is not

ready.
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Unicode XZF 70O/NT+

Unicode 3£ DR 2 XF 70 %7 4 (character property) ZIMEL TWE T, XL HbhdXFESm
A7 4% UTFo~27aTHETEEY, ZhbD~ 7 2l Python OFREIISE T, &4 C OBEBUIIHIE
FresntnEd,

int Py_UNICODE_ISSPACE(Py_UCS/ ch)
ch WZEAXTRE S PIIELT 1 £7213 0 ZIRL X9,

int Py_UNICODE_ISLOWER(Py UCS/ ch)
ch B/NFPE S PTBLT 1 K2d 0 ZIRL X T,

int Py_UNICODE_ISUPPER(Py UCS/ ch)
ch WRXFHPEIPITBLT 1 £2d 0 ZIRL XTI,

int Py_UNICODE_ISTITLE(Py UCS/ ch)
ch D3&Z A bV — ASCF (titlecase character) 22 I I LT 1 413 0 ZIRL ¥ 3,

int Py_UNICODE_ISLINEBREAK(Py UCS/ ch)
ch BEATXFDE S PIIE LT 1 7230 ZIBRL T,

int Py_UNICODE_ISDECIMAL (Py_UCSY ch)
ch 73 decimal XFNESI2IIHELCT 1 7213 0 ZRLE T,

int Py_UNICODE_ISDIGIT(Py UCS/ ch)
ch 73 digit XFLESIPITIECT 1 £43 0 ZIRLET,

int Py_UNICODE_ISNUMERIC(Py UCS/ ch)
ch T (numeric) XFRPESIPITIGCT 1 £ 0 ZRLE T,

int Py_UNICODE_ISALPHA(Py UCSY ch)
ch BT7NT 7Ry PXFRESPIIGLT 1 72130 ZELET,

int Py_UNICODE_ISALNUM(Py UCS/ ch)
ch DWHRLFLEI DI T 1 £/21X0 2 RLET,

int Py_UNICODE_ISPRINTABLE(Py UCS/ ch)
ch WXFEPHERER L FEPE I PIZHEDIVWT 1 £7213 0 IR L 3, JEFIFERAEECFIE. Unicode
WFTF — X N—ZT "Other” F721% "Separator” ¥ EFEINTWVWBXFD, HIFRREL Rz &3
ASCII space (0x20) DA DBH DT, (B, ZOXMRTOHIFAIRELFIE. XFFNT repr () HIFEL
HENZ L BT RT =T FTRETROLFDI L TT, 4 sys.stdout % sys.stderr IIH X
AENDLTFHNOBREL ZBERDD /A, )

DITND AP d, SHICEEXFELRRTO -oicffibh i3

Py_UCS/ Py_UNICODE_TOLOWER(Py_UCS/ ch)
ch B/NCFITEML 125 DRIR L ET,

N—a v 3.3 TIFHERE: Z OBIRUIBMI A R N TR e > TE T,

160 %8 EZE BRATZ 1Y b+ (concrete object) L1



The Python/C API, JJ—2X 3.10.19

Py _UCS/ Py_UNICODE_TOUPPER(Py UCS/ ch)
ch Z RLFITEL 12 DRIRLET,

N—a v 3.3 TIFHERE: T OBIRUIEMIAL R/ N T LR 2 > TH T,

Py _UCS4 Py_UNICODE_TOTITLE(Py UCS/ ch)
ch 2R A PVT —AXFIERLIZbDZIELET,

N— a v 3.3 TIHERE: T BRI B KO N F 2 o TR T,

int Py_UNICODE_TODECIMAL(Py UCS/ ch)
ch % 10 EOIEDBEICEHL-bDERLET, FARERSIE -1 ZRLET, 2o~ aidfistz
EHLEEA,

int Py_UNICODE_TODIGIT(Py UCS4 ch)
ch Z2—HiD 2 EREBICZIR LD DZRL XS, FARERLIE -1 ZIRLET, Zo~v7nidfistz
EHL EEA.

double Py_UNICODE_TONUMERIC(Py_UCS/ ch)
ch % double KEM LD DEIERLET, FHEELSIE -1.0 ZRLET, 2O~ aldfilszeiEzH L
FH A

56D API 3V usr— bbbz £3:

Py_UNICODE_IS_SURROGATE(ch)
ch ¥ us— kY 570 (0xD800 <= ch <= 0xDFFF) ZF v 7 L %79,

Py_UNICODE_IS_HIGH_SURROGATE(ch)
ch B Efi¥rasr—1thE 50 (0xD800 <= ch <= O0xDBFF) #F =z v 27 LET,

Py_UNICODE_IS_LOW_SURROGATE(ch)
ch Z’Mira s — b 572 (0xDCO0 <= ch <= OxDFFF) #F =z v 27 L%,

Py_UNICODE_JOIN_SURROGATES(high, low)
200%usr — N XFEHAEDETHE—® Py_UCS4 {EZRLET, high & low XZNLZFh¥n
7 — b RT7 DI L EBE ST,

Unicode XZFFDERE 77X

Unicode #7227 AR L/7=D. Unicode D> —4r V22 LTORERN L o T 4177 ALED
T2121F. UTFD API 2o TL W

PyObject *PyUnicode_New(Py_ssize_t size, Py _UCS/ mazchar)
Return value: New reference. $1 L\ Unicode 7Y =7 b ZAEK L 35, mazchar Z3XFHNAAR
23— FEAL Y FOELWRABEICTRETY, 2OMEEBEMEY LT 127, 255, 65535, 1114111 O
—FLWERZYIY s Ed,

ZAUEHT LW Unicode & 79 =7 b 2AERTEHRINIFIETT, ZOBKEMF-> TERINA
TV 27 NIV A XEBIXARA[RET T,
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N—Y a ¥ 3.3 TEM.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py ssize t size)

Return value: New reference. 5 Z &7z kind (BUD 15 2{EIE PyUnicode_ 1BYTE_KIND 7% ¥ @
PyUnicode_KIND() %R ${ETT) @ Unicode A 7Y =7 P ZAERL FTF, buffer 3. G2 ohik
kind 2o T 1 XFH7D 1,2, 4 X4 FOWThrZHEilL LT, BE size DEFINDKRA > 2T
IR 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—FINTWEdDLLET, Ny 77 ONEZH%
FTY 27 MZa—ENET, Ny 772 NULL TRWES, ‘Y EERGIhLA TV 7 Mgk
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 u b Unicode £ 722 b EAERLET,

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 i&Z

he n/a VT7IND % XF

e int C OB TR SN H—DXT,

%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") k[, *!

%11lu unsigned long long printf("%11lu") ¥ [[%,*!

%zd Py_ssize_t printf ("%zd") ¥ [F%,*!

%hzi Py _ssize_t printf ("%zi") kR,

%hzu size_t printf ("%zu") ¥ [F%,*!

%i int printf ("%i") ¥ [H%,*!

%x int printf ("%x") ¥ [F%,*!

%s const char* null TG X N7z C DXFF,

%p const void* C KA r&2oD 16 #KEL, printf("p") LIFLAY
FUTTD, 779 b7+ =218 5 printf OE
FICEADL DR IEBIZY T 0x BN EFE T,

%A PyObject* ascii() DR D fHE,

%U PyObject* Unicode 7> =7 k,

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,

AT E R VWERIBEEX T D o 125G, RO OERATINIZ0F FHAFINCar -, &D
DT RSN E T,

FMR: 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—=Y a ¥y 3.2 TEH: "411d", "%11u" OV K— b2EMENE L,

N—Pa 3.3 TEE: "JLi", "%11i", "zi" DY R— FEMEShE 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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/“‘—y:—] v 34 v@f}ﬁé . "%S", "%A", "%U", "%V", "%S", "%R" “603@7%—7\)5?}’34:05%&77?*—
XY ZDYR—PBEMENE L7,

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
Return value: New reference. Part of the Stable ABL. % x 5 ¥ 2 DD5[8 %83 Z ¥ 2RV T,
PyUnicode_FromFormat () IR U T,

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-

rors)
Return value: New reference. Part of the Stable ABI. =>a— RFZf1TW3 obj % Unicode # 7

Pz MITFTa—FLET,

bytes % bytearray D byles-like objects ¥, 52 L7z encoding IZiE->TF a— F &, errors
TEREINLZ T =AY FY U IBPEONET, ThHDO5 8N L NULL ICTE, ZOHAID
APL 77 4NV MEZEWE T (FEL 2 8id #AHIAH codec (built-in codec) ZZHLTLZE W),

Z DD Unicode 7Y =7 b2 &L A 7Y =7 Mid TypeError FIAZFISRI L E T,

ZD APL X, =5 —D4ET 728 2 NULL 2B L F 9§, MOHLENTREAA T =7 Mgt L
BT 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 =27 FDEX%a— FKKRA Y FTRL
i\j—o

N—a v 3.3 Tl

Py ssize t PyUnicode_CopyCharacters(PyObject *to, Py ssize t to_start, PyObject *from,

Py ssize_t from__start, Py _ssize_t how__many)

» 3 Unicode #7322 b oA FEREaV— LT, ZOBEBIIHAER L B ITXFEHEEITVL,
AIRER A memepy O NELRLE 3, KDL =12id -1 2RL, fINEHRELE T, 5 TRV
BEX, abv—LEXFHERLET,

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)
X% FTHD EF: unicode [start:start+length] T fill char M2 Z ik D T,

fill_char WXFHNDBRALT £ D BREVEER, X752 DU LEOBRZR > TEHBEIERKL
R

EEAALEYFRERT ), KO 212 -1 ZRULHAANEEHL 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 FrEZAALE T, LFHNE PyUnicode_New()
THER L2 U372 ) £2 A. Unicode LFFNFFEL SNTWVBEDT, ZOXFHIHFEh TV
D, TRETRAAy Y aftEhTOTIIWIT R A,
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Z OBEENX unicode 7% Unicode A 72 =227 b THBRZ 2, A VT v 7 ADNHBANTHSZ 2, 7
Pl MPEPIETETES (DENBRAIVU N1 THD) Ze2F v 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»OXFZ2HmAMD E3, 7 2RO
PyUnicode_READ_CHAR() ¥ IIMIEENIC. Z OBEIE unicode 7 Unicode * 7P =7 v TH b Z
EL AT I ADBFHENTHE 2 F v 7 LET,

N— 3 v 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 R
start (MR E BL) DOXFA YT v 7R end (WimeBET) ETOWAILFHNERLET, BHDA
YTy 7RI R—FENRTVERA,

N—Y a ¥ 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 72— L %3, copy_ null

DRESNTVEHER, VXTI EDET, T7 - EELL &, NULL 2B L, fIsz&REL
E73 (buflen % u DRX X DD 5 G EITOWTIL, SystemError DR EINET), ULt &
i buffer ZRLUET,

N—a v 3.3 TEM.

Py__UCS/ *PyUnicode_AsUCS4Copy ( PyObject *u)
Part of the Stable ABI since version 3.7. SXFH| u % PyMem_Malloc() TXE VMRS NLH LWL
UCS4 BNy 7 7i2ab—L %3, ZADKRBLZHE NULL 2R L MemoryError Zt v ML
9, BENNY 7 7300F null 2— KRS Y FBEMEIATVET,

N—3 g v 3.3 TEM.

BELEFED Py_UNICODE API 8

Deprecated since version 3.3, will be removed in version 3.12.

Zh oD API BIEUE PEP 393 OFEMIC X HFEIELTFTETT, Python 3.x TRRHIREI N W=, HERE
Va2 IS ORI EREM I E TN, CNSOEBOFEHIIR T+ —< VAL X VIIHEND D
I EZIHICEWTL 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 bE2AERLET, v Z NULL KL TH LKL, ZDHFAEA TV =7 FONBIEIRER
TYo Ny 7 7 ITHRERIEREED 2D —FDOELTT, Ny 77 ODNFEIHil-A TV 27 MC
avr—InEd,
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Ny 770 NULL THRWEAE., RDEREEENF T2 7 NIh22ehBDET, MEoT. 2D
BEAR$ Unicode #7927 FE2ZEBELTEWVDIX u 23 NULL D L &2 T,

Ny 775 NULL DIFE. XFHNOWNEI D 517276 PyUnicode_ KIND() DX 577 kvRA<
0 % 5 BiIC PyUnicode_READY() MU X R IR D T8 A,

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode
API, please migrate to using PyUnicode_FromKindAndData (), PyUnicode_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.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style
Unicode API, please migrate to using PyUnicode_ AsUCS/(), PyUnicode_AsWideChar(),
PyUnicode_ReadChar () or similar new APIs.

PyObject *PyUnicode_TransformDecimalToASCII(Py UNICODE *s, Py ssize 1 size)
Return value: New reference. 52 6N 7RX size Z¥iD Py UNICODE BLD Ny 7 712H5E2TD
decimal digit 2, ZN 5D 10 EOEIIHET 2 0 05 9 FTD ASCII BHFICE ZH#1 X 72 Unicode
A7T 27 bERLET, ISR E 7583 NULL 28 L £55

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_UNICODE
APT; 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— a3 v 3.3 THE.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style
Unicode API, please migrate to using PyUnicode AsUCS4(), PyUnicode_AsWideChar(),
PyUnicode_ReadChar () or similar new APIs.

Py ssize t PyUnicode_GetSize (PyObject *unicode)
Part of the Stable ABI. JE#EXED Py_UNICODE RIIFEARDHY A4 X%k a— REMTRLET (Irs—
FR7%Z 2D LTVET),

Deprecated since version 3.3, will be removed in version 3.12: #\WA & £ )LD Unicode APTI D—R
DT, PyUnicode_GET_LENGTH() %M T2 X5 TBITL T X 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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B EEAY D Unicode A 7Y =27 Mizat¥—L %3, obj (7 &4 TRV BLTAY D
Unicode & 7Y =7 b 207581 SOV Y M2 1 O LSBERLET,

Unicode R ZDH 7 XA TUINDA 7Y = 2 b Tld TypeError 5| R ZENE T,

O4y—IIT>dA—5a >y

REORT— VT a—F 4 Y73 ARV—T 4 VTV ATLDTFRAMNeTa—RT25DIMEZLET,

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_DecodeFSDefaultAndSize() %{#io T (Python OEBIFICHARTNZ Ry —L LY
a—7 4 27 ®D) Py_FileSystemDefaultEncoding O XF¥|%7a—FL %73,

This function ignores the Python UTF-8 Mode.
BE:

Py_DecodeLocale() FA%K,

N—a v 3.3 THEM.

N—ar 37 TEHE: ZoMKIE, Android UATRBEEORr— Ly a—F 4 ¥ 7%
surrogateescape L7 — Y K7 TS5 k512D ¥ L7, MUATIEZ. Py_DecodelLocale() 73
surrogateescape Cffibil, FEDOR T — LTy a—7 4 Y73 strict THEOOATWVWE L7z,

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 OEBFHCHAAEFN LIRS — LTy I =T 4
> 27'®) Py_FileSystemDefaultEncoding O XFHINT Y a—FLET,

This function ignores the Python UTF-8 Mode.
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BE:
Py_EncodeLocale () FA%L,
N—a ¥ 3.3 TEM.

N—=ay 3.7 TEHE: Zof#HE. Androdd DA TRBEOR Sy — Vv a—T 4 V7%
surrogateescape L7 — NY R 7 TS5 k512D ¥ L%, MUATIE. Py_EncodelLocale() 73
surrogateescape Tffibil, HEDRFr — LTy a—F 4 ¥ 7 strict THEbLATHE L,

T7AINSRTFLIYA—T1 Y

7 7 A NBHRPMOBRE L FH DL a— R 73— F%217512id, Py_FileSystemDefaultEncoding % T
Ya—7 4 7 LT, Py_FileSystemDefaultEncodeErrors # T7 —N\Y KJ 2 LTS RETT
(PEP 383 BXU PEP 529), 5| OMXRNTHICT 7 4 V4% bytes ICT ¥ a— K3 512iE, "0&" a v
N—=&Z—%ffiv, PyUnicode_ FSConverter() ZZEHEAE 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 DIZiDFE LT,

SIBOMBHPICT7 7 AV B % str IT7 32— FF 2T "0&" a3 ¥ N—X—%Zfuw,
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 BRI AND X 51Xk 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 —LTya—F 4 Y IZELRE
SNET,

Py_FileSystemDefaultEncoding XiEEKIcur—rxra—7 4 v 7Tt h, Zh Dl
BEBETEERA, BIfEOR S — VT ra—F 4 Y7 TXFIN e T a— FT20END 555,
PyUnicode_DecodeLocaledAndSize() ZffioTL7Z& W,
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B
Py_DecodeLocale () FA%L,

N— 3 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — NV FI%2F5 K51k D &
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 2N EINTVWAWEEE, vy — LTy a—F 4 Y IZELRE
SNET,

XFEHNDREEID DD > TWBEEE, PyUnicode_DecodeFSDefaultAndSize () Zffio T 72& W,

N— a3 3.6 TEH: Py_FileSystemDefaultEncodeErrors =7 — N2 FI %25 K51k &
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 ZIZEERLTLE
W,

Py_FileSystemDefaultEncoding 2 EINTVWAWEEEZ, vy — LTy a—F 4 Y IZELR
SNET,

Py_FileSystemDefaultEncoding B ICn s — 1z a—F 4 ¥ 7Ot s h, ZhlIBEE
LBHTEXEHA, REODO Sy — LTy a—F 4 Y7 TLFH Ly a— FT30END 35,
PyUnicode_EncodeLocale() ZfioTL72& W,

BE:
Py_EncodeLocale () BA%,
N— a ¥ 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.

#0772 % codec (built-in codec)

Python 12i&, IEHEZE® 5 72912 C TEDP N codec DPRIZATHHY FFT, ZhHLTD codec 1T
DN L TEENHTE T,

YIRD API ©Z L 25, encoding & errors W05 ZOD5| & DET, ZTAHDNRT X —XiZ, HAAAL
DXFHNAVRA NI IR THS str) ITBIFLEHADNTA-REFEULERKEFDL T,

encoding % NULL IZ§ % &, 774V b2y a—74 Y7 TH5 UTF-8 2ffLEST, 774V AT ALK
B3 2O RH L TIE, 77 AMRBIINT Iy a—7 4272 LT PyUnicode_FSConverter() Z{#
bR FHA, THUINEETER Py_FileSystemDefaultEncoding AL TWE T, ZOEIIHE
HHLUEHOZBYE LTROQR R D FEA: ZOZHIZ, D52 AT L2 &K o TIFENZRSLFININT T 59K
A VERTHoID. DS RAT LTIE. (7 7V 7= ardsetlocale ZMEATEE Ei X)) Bbo7zb
bLET,

errors TIEET 3T 7 — LY F72, NULL 24EETE 3, NULL 2{6E T % &. codec TEZEINLTWL
2774V MIBEOFERAEEKRLEST, 2 TDHARAA codec T, T 7 4L DT T LT "strict”
(ValueError 2k § 2) ko TWVWET,

% D codec ZETHBEDA VX —T7 2 —2A%FHoTWVWE T, FD codec DFPHTIX, FFAEHEIZT 2
DI TONHDA VR —T7 2 — R DEWE T RHALTWE T,
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A codec

MIRIXINHA 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— RKENLXFH] s &5

2— R LT Unicode 7Y =7 bEERLFET, encoding ¥ errors 1&, HAAHBEE str () D%
DRIRXA=XFEUCE®REFB T, HHT % codec DREKIX. Python ® codec LY R bV ZAffio
TITWE T, codec 3PS X HI 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 +2xz>a—-FKFL, £

DHER % Python ® bytes 7 7Y =227 b2 LTIRLET, encoding 3 XU errors & Unicode &Y
D encode() XY v FIZHEZBRHADNRIRXA—-X LR UEKREZFFD X3, i3T5 codec DRMERIZ,
Python @ codec L' A b Z{fio 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 #iIRL EF, 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 ZMfioTITWE T, codec 23S 2R L 725HE 12 NULL 23R L %35

Deprecated since version 3.3, will be removed in version 3.11: & WA X £ )LD Py_UNICODE API @
—HBT3; PyUnicode_AsEncodedString () ZMHT 2 X2 ITBITL T ZE W,

UTF-8 Codecs

LUR& 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 FDX
FH| s 728 Unicode A7 =27 FEERL FT, codec D3N ZEEH LI=5HEIIE 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 725 NULL @ 8 &,

PyUnicode_DecodeUTF8() YR X 5 WCEIEL $3, consumed 75 NULL TRWHE, REDR
527 UTF-8 N4 Mo - AREINFEFRA, ZNHDANAL METa—FEhT, 7a—-F&
NFzNA MUE consumed WHEHINLE T,

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. UTF-8 T Unicode # 7Y =27 b2z a—
F L. ##R% Python N4 MIIA T 27 P LTRLET, 7L "strict” T3, codec 23
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—KRL7zd»D
ANDRA Y RERL, Tya— FEINLRHERXTOI A X (N4 FHAL) & size ITHENL 5, size
G NULL THHOWEEA; ZOBERY A XS EE A, BEN2 8y 7 71213, null 22—
RRA Y 2B 20 50D ST, #IC null N4 PSRN ENTOET (24U size 121
BESNELEA).

I =R EZEEE. 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—ar 3.3 TEN.
N—agr 3.7 TEH: IRDEDHM 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 ¥ 3.3 THEM.

N— gy 3.7 TEH: IRDEDOHD 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 6Nz 4 XD Py UNICODE Ny 77 s % UTF-8 TZ>a—F

LT, Python @ bytes 7> =2 +¥ L TRL X3, codec HBlstzHAEZE/- L Z1E NULL 2K L
9,

Deprecated since version 3.3, will be removed in version 3.11: ®H W A X £ L D
Py UNICODE API @ —# T 3; PyUnicode_AsUTF8String(), PyUnicode_AsUTF8AndSize(),
PyUnicode_AsEncodedString () DWINLZMHT 2 X2 ITBITL T ZE W,

UTF-32 Codecs

LURIX 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 XFF|

M5 size N4 bEFTa—FL, Unicode ¥ 7> =2 b LTRLE T, errors i3 (NULL TZRWZ D)
TNV RIEEELE T, 77 4L MG Tstrict” T,

byteorder 7% NULL THRWK, 7a—XIFZ5 X 6NN, b A —Z—T7a— 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 bH byte order mark (BOM) 72 51F, 7a—XKik
DN A =F=12YIbF X, BOM 13#EHRD Unicode XFF|I2a ¥ — XN FEH A, *byteorder
M -1 7213 1 2513, 2T byte order mark ZHHIcav—3h %3,

Fa— FPET LEE. ANT—ROKEICRERETDOANA A —&—% Fbyteorder 12k » b L
£7,

byteorder 7% NULL ® ¥ ¥, codec & native order £— FTRHIHEL ¥ 3
codec DMV B FE X 72 v X NULL 2R 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 73 NULL D & %=,

PyUnicode_DecodeUTF32() Y WU kX 5T 2 T\ ¥ 3, consumed » NULL TRV E X,
PyUnicode_DecodeUTF32Stateful () B REBDATRL (4 THDOULABZRVWEEZ D NS MY
D) UTF-32 XA Ml L5 - LTHRWERA, REDPZELEAA MlETFa—-FEhd, 7a—
F &7 A MDY consumed IZHEIAZILE 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 XXFHIERRL 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—F L, ZD{E% Python ®

bytes 7Y =7 MWL TEL X5, HINEUTFDOAL b A —X =Tt > TEHEIPNET:

byteorder == -1: little endian
byteorder == native byte order (writes a BOM mark)

byteorder == 1: big endian

byteorder 25 0 ® & =, HJISCFEFNEH 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 & FAE X B2 & =& NULL 2R L £3,

Deprecated since version 3.3, will be removed in version 3.11: &\WA X A )LD Py_UNICODE API D
—#TF; PyUnicode_AsUTF32String () ¥7:1& PyUnicode_AsEncodedString() ZHHT 2 &>
WRBATL T EX W,
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UTF-16 Codecs

MU NZ 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 TIRLE T, errors i& (NULL ThRWE
B) 7RG ERERLET, T 7 4L MElE "strict” T,

byteorder 7% NULL THRWHK, 7a—XF5Z 6NN, b A=K —T7a— FEHBLET,

*byteorder == -1: little endian
*byteorder == 0: mnative order
*byteorder == 1: big endian

*byteorder #% 0 T. ANJT =KD 2 NA F2INA b A=K —<—2 (BOM) IZo7HE. 7a—
ZiE BOM 7R bA =KX=z E 2. 2D BOM ZH#ED Unicode XFINZaE—L 8
Ao *byteorder 2% -1 20 1 125 72BE. TRTO BOM 3N av—3hET (M TIE \ufeft
» \ufffe DELELDITHRBTL X D)o

T A= FDET Lk, ANT—RXROMIGIIRIZREHTDNA, M F—X —% sbyteorder 2t v FL
9,

byteorder 7% NULL ® ¥ ¥, codec & native order — FTRHIHL ¥ 3

codec DAV 2 FAE X B T- ¢ F13 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 ABI. consumed 73 NULL O 3 &,

PyUnicode_DecodeUTF16() t [l U & 5 W #1E L £ F. consumed 7 NULL T 7Z& W&,
PyUnicode_DecodeUTF16Stateful () 3 RED AT UTF-16 ~NA Ml (FHEDO N4 S
FEENY BT = MRT7) 27— AR LERA, 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 XXFHIERRL T, XFHNEHEIC BOM ~— 27 TlrE b ¥3, =
7 =Y F 71 "strict” T3, codec 23S ZHAESE/- L 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, HIEUTDOANL 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 ® & &, HIISCFFNEH IC Unicode BOM ~v—2 (U+FEFF) T h 3, 20l
ND 2 ODF— FTIE, JCHEIC 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 FAE X/ 21X NULL 2R L %3,

Deprecated since version 3.3, will be removed in version 3.11: &i\WA X A )LD Py_UNICODE API D
—#TF; PyUnicode_AsUTF16String() ¥7:1& PyUnicode_AsEncodedString() ZHHT 2 L5
AT LT E W,

UTF-7 Codecs

LUR& 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 ABI. UTF-7 TZY a— F X7z size N4 DX
¥4 s Z#7a—F LT Unicode # 7Y =2 b Z1ER L £9, codec 23BIF %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() LU X S ICEI{EL £9, consumed »° NULL TRWVWY Z, KEDF
584272 UTF-7 base-64 R x o7 —r LERHA, FREEREFT DAL METa—FEFIC, Ta—
K U724 M E consumed IZHHAL %5,

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py ssize t size, int base64SetO,

int base64 WhiteSpace, const char *errors)
Return value: New reference. 52 b7z 4 XD Py UNICODE Ny 7 7% UTF-7 TZ>a—FL

T. Python @ bytes A 7Yz 27 b2 LTIRLE T, codec IS 2 FEX /- FiX NULL %R L
£9,

base64SetO BB THRWVWE Z, "Set 07 XF (fDGE I DRI R BEERE Fl R WAFHR) &
base-64 T> 3 — R L %7, base64 WhiteSpace 73X R TR W\WE ¥, ZHF% base-64 =>a—FL
%3, Python @ "utf-7” codec Tl¥, MF L dERIZHREZINTVET,

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API D
—HBCTF; PyUnicode_AsEncodedString () EMHHT 2 X5 ITBTL T &I W,
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Unicode-Escape Codecs

LLTRiX "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 a2 — F X7k size N\

A FDLFFH| s 55 Unicode 7P =27 bEAERLET, codec 23FIFEEH L=GEICIE NULL %2
BRLUET,

PyObject *PyUnicode_AsUnicodeEscapeString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Unicode-Escape % f#i\» Unicode # 7' = 7
Pex>a—FL., HE%Z bytes A 70227 e LTGRLET, =7 —MHEIX "strict” TI, codec A3
Btk U 723581203 NULL 2R L %5,

PyObject *PyUnicode_EncodeUnicodeEscape(const Py UNICODE *s, Py _ssize t size)
Return value: New reference. Unicode-Escape Zffivy size THE SNk S &2FpD Py_UNICODE !
Ny 7 7%T>a—FKRL, bytes 7Y =27 MZLUTRLE T, codec 23N ZIEH L7285E 121 NULL
ZIRLET,

Deprecated since version 3.3, will be removed in version 3.11: FfWA X A4 )LD Py_UNICODE API D
—HBCT9; PyUnicode_AsUnicodeEscapeString() ZfHT 2 X5 ITBITL T ZE W,

Raw-Unicode-Escape Codecs

LI RiX "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 XA P DXFH] s 725 Unicode 7Y =27 b &ML £3, codec BFIFZEZEH L HEICIE
NULL ZiR L %73,

PyObject *PyUnicode_AsRawUnicodeEscapeString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Raw-Unicode-Escape % f#i\y Unicode % 7
Pzl bexra—FL, ERE bytes A7 27 b LTGRLES, 7 —UHEIE 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 % i\ size THE I E&E KD
Py_UNICODE BNy 7 7% T >a—TF L, bytes A 7Y =227 MTLTIRLXT, codec HfiIS %1%
L7358 NULL 23R L %9

Deprecated since version 3.3, will be removed in version 3.11: & WA X £ )LD Py_UNICODE API @
—H8T¥; PyUnicode_AsRawUnicodeEscapeString() (7213 PyUnicode_AsEncodedString() %
HFHT2 EXTBITL TSN,
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Latin-1 Codecs

MRiZ Latin-1 codec @ API T3 Latin-1 1%, Unicode FEDOEFID 256 EICHIG L., T2 a— FEHZIE
D 256 EZ U 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 DX
FH| s 5 Unicode A 73 =7 bRAERL FF, codec HFIANZEH U72EEICIE NULL 2R L 3,

PyObject *PyUnicode_AsLatiniString(PyObject *unicode)
Return value: New reference. Part of the Stable ABI. Latin-1 T Unicode # 7Y =2 b2 x> a—
R L. ##% Python bytes A 7 =27 b2 LTRLE T, =7 —MHEIX "strict” T, codec 235}
R L5 EITE NULL 2R L £ 9

PyObject *PyUnicode_EncodelLatinl(const Py UNICODE *s, Py ssize t size, const char *er-

rOTS)
Return value: New reference. size THRE S NT=R S ZHpD Py_UNICODE BN v 7 7 % Latin-1 TT

> a—F L. Python bytes 7Y =27 MZLUTRL %3, codec 2354 &% L72HE1C1E NULL %
BRLUET,

Deprecated since version 3.3, will be removed in version 3.11: FfWA X A4 )LD Py_UNICODE API D
—E8CF; PyUnicode_AsLatiniString () ¥£7:1% PyUnicode_AsEncodedString() ZfEHAT 2 X5
WHAITL T E W,

ASCII Codecs

PUFIE ASCII codec @ APIT3, 7€y FD ASCIH 77— &7 %2ZMLET, 2offioa—FEz 77—
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 Y a— F&EN/z size Nf FDX
FH| s 28 Unicode A 7Y =2 v BAERL E T, codec 23N &EH L725E1CIE NULL 23R L E T,

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. ASCII C Unicode A 7Y 7 b 2T Y a—
F L. ##% Python bytes #7327 b2 LTRLE T, 7ML "strict” TF o codec B35
IR L75E1T NULL 2R L £95

PyObject *PyUnicode_EncodeASCII(const Py UNICODE *s, Py ssize t size, const char *er-

TOTS)
Return value: New reference. size THEIN/R S 2D Py_UNICODE BNy 7 7 % ASCII T
> a—F L. Python bytes # 7Y =2 ML TRL % T, codec 23MIs4EEH L72HE1C1E NULL %
RLUET,

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API O
—8T3; PyUnicode_AsASCIIString() E7z1% PyUnicode_AsEncodedString() %R T2 X >
WBATL T EE W,
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Character Map Codecs

2D codec &, Z < DF4 7% codec 22T 2BRCHDN D &5 HTHIA codec TF (PR, encodings
X =TI Ao TV BIEHE codecs DIFEALIE. ZD codec 2o TWVWET), ZD codec lF. XFDT
Ya—FR7Fa— NG RZENE T, RSN MERDOA T =7 M __getitem__ O vy ¥ 7 A
VR=T7 =RV R=F LTORFIUIRD FRA; HFECY—F VARZITHELTVET,

LITRE 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% &47z mapping 7Y =7 b %{# - T,

size XA DLy a— REN=XFEFH| s #5722 — KL T Unicode # 7Y =27 b ZEMRL ET, codec
DI 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
NeA Tz v 2foTnya—FL, #R%Z bytes A 70227 Ve LGRLETS, =7 -0
"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.

Deprecated since version 3.3, will be removed in version 3.11: &\WA X A )LD Py_UNICODE API O
—#TF; PyUnicode_AsCharmapString () ¥721& PyUnicode_AsEncodedString() Z{HH T 3 X
IITEITLTLEE W,

LUR® codec API 1% Unicode 7*5 Unicode NDXISHfIF 21T 5 8% b DT,

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
Return value: New reference. Part of the Stable ABL. XXFFNIXFERIGFR table 2@ L TEHL,
ZHSER % Unicode A 7Y =7 P TIRLE T, codec 232 FAT L 75 E1CIE NULL 2R L £5

XfIG&R . Unicode 8% R 3 EE % Unicode F#iz £ TR £ 7213 None (ZDXFZHIFRT %) 1<
HGAT 2R D £8 A

MICEDPIRIET 2 DENHBE XY v FiF __getitem__ () A VX —T7 = —AFITT; Mo T, HEL
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= AMEEoTH S TLEEL 5, MO 21T o TWiRw (LookupError 2 25 & 5 7)
NFEFBICH LTI, ERIIfTHS . ZoxFavr—LE7,

errors 1% codecs THEMFONZ2DEFUEKERE T, errors I NULL ICLTd LK, F7 4L+
o —NEOMERAEEKRL X,

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.

Deprecated since version 3.3, will be removed in version 3.11: &f\WRA X A )LD Py_UNICODE API O
—HRTF; PyUnicode_Translate(). ¥721& RE®D codec X—2ZAD API ZHHT 2 X 51TBITLT
(SE-J AN

Windows FH®D MBCS codec

LURE MBCS codec @ API TF, Z® codec [FHED & 25, Windows L2 THMATE, iDL
¥ Win32 MBCS Z#u# (Win32 MBCS converter) Zffio TWE 3, MBCS (£7:1& DBCS) &> a—
FARXOFEH (class) ZRIEFET, B~z a—-FARAZRTOITRRVOTERL T X W, FIH
EhpTra— FAR (target encoding) 13, codec ZEHEFEHTVWE <>V EDA—FRETERSIA T
S

PyObject *PyUnicode_DecodeMBCS (const char *s, Py ssize i size, const char *errors)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS Tx
Y a— R &Nz size N4 FDOXFF| s h 5 Unicode A 7Y =7 bEAEKL 3, codec 23IAEZEH
L7235 E1C1E NULL 23R L £ 3,

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 8.7. consumed

A3 NULL D ¥ ¥, PyUnicode_DecodeMBCS() A UEIE%R L ¥ T, consumed 53 NULL TR\ &,
PyUnicode_DecodeMBCSStateful () 3 XFHNDERRIZH 5 <N FNA P XFDRFANL P 2T a—
R¥3F. consumed \27 23— F L7224 MUEL 5

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS T
Unicode 7Yz 2 hEx>a— KL, #HR% Python A MNllA 7 =27 e L TGRLES, =5 —
PR Vstrict” TS, codec HBISFZIEM L 5E1CI1E 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% X 7=
a2— FR—I &M Unicode 73 =2 &> a— KL, Python bytes # 79 =2 F2BEL£F,
codec DML EEH U255 121E NULL 2R L EF, CP_ACP 22— FXR—Y%#w MBCS =>a—4%&
ZEIRLTLEE W,

N— g v 3.3 TEM.
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PyObject *PyUnicode_EncodeMBCS (const Py UNICODE *s, Py _ssize i size, const char *er-

TOTS)
Return value: New reference. size THEEINI2E X %D Py_UNICODE TN v 7 7% MBCS T
v a—F L. Python bytes # 7Y =2 ML TERL %3, codec Ds4%HEH L 72HE1C1E NULL %
BLET,

Deprecated since version 3.3, will be removed in version 4.0: HWR XA LOD
Py_UNICODE APl O —#8T3; PyUnicode_AsMBCSString(), PyUnicode_EncodeCodePage(),
PyUnicode_AsEncodedString () DWINLZMHT 2 X5 ITBITL T ZE W,

XYy keZXOv b

AVy FHELU ROy FEE (slot function)

L)ﬂ:o) API i Unicode # 7Y =7 b B XUELFHZ ASNCHD (AT, 5565 XFHERFLLTVE
F). BAEWISL T Unicode 7Y = 7 b BEE IR THERER o TV E T,

IS DBEBIEE T, BINBFAELZEEICIE NULL 7201k -1 2 RLE T,

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. Part of the Stable ABI. —DDXFH|%#5E LT, #7272 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
XFHN 572250 A MEIRLET, sep 5 NULL DIGE, 2 TOEAXTFEHE > THEIRITVET, *
NN DGE, FBEINXF 2 H o THEZITVE T, KT maxsplit [AETOFEZITVET,
mazsplit DER S DEBICHIR 2R T FR A, DERERDO Y A PRI EIXFIZEAEE A

PyObject *PyUnicode_Splitlines(PyObject *s, int keepend)
Return value: New reference. Part of the Stable ABI. Unicode SXF4% &fTXFCTX YD . Unicode
XFN» BB ) AN E2RLET, CRLF 3—HOBITXF AR LE T, keepend 75 0 DEGE. 7
HFRDO Y A FNICBATLF 2 ED FH A

PyObject *PyUnicode_Join(PyObject *separator, PyObject *seq)
Return value: New reference. Part of the Stable ABI. 8% L7z separator TXFHN N 545> —4
VR 7% EfE (join) L. SR %Z Unicode XX FHITIRL £,

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] DAY (direction == -1 [ FFEBH—H, direction

=1 BRRE—B) TEvvFTBHAIC 1 ZBL, TS OBAIE 0 BELET, =525k
L7eBiE -1 2B L 2T,

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 2 G EELET, DL &

FEE S NIRRT M direction (direction == 1 1ZMEF AR, direction == -1 13FFFFIMRER) TH
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RKLEY. RYERRINCY v FRRODP oGO A 7y 2 Z2TY; ROE -1 13~y FHRROD
BigrofeZ e 2R, -2 13T 7 —HFEAEL THIMERNRESINTNE 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] HFIZXF ch BRANCHE T 2 51 %R

LET, ZDL ZIBEINMMESM direction (direction == 1 XIS AMREK, direction == -1 1%
W) TRRLET, RYERRINCY Yy FOROD oGO A 7y 7 2T ROE -1 1%
ROFDBEOPORDP 0TI ERL, 2 FZT T —SBHEL 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 HBETAEHEERELET, =

5—b§§:ﬁﬁibft 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 =227 P RIRLET, marcount == -1 1235 &,
XEHNHFIZEHN B ETD substr ZBEIEL F5,

int PyUnicode_Compare ( PyObject *left, PyObject *right)
Part of the Stable ABL. DD XFH% LB L T, E5IEMIETIE L /N WIEE. EAT D%
DHAE. ElBBETEBE D REVWEEITH LT, 2hzh -1,0,1 ZIRLE T,

ZOBBUK, KBL7ZE 2T -1 BIRT DT, PyErr_Occurred() ZMUHLT, T53—%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 ATIBE D REWGEIIH LT, Zheh -1,0,1 ZIBL X
$, ASCII =¥ a— REINLXLFHRT 2T O RS ROTTH, ASIFINIE ASCIL LFHE
FNTWVEHEE ISO-8859-1 £ LTHRRL £3,

COBBERINZE 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 HIINNT % PyUnicode_FromObject () MR L
7o ZIWR L E9, (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 ABL ¥i7=B X547 =7 % format BX O
args POERLTRLET; 2OXY v FiX format % args DL IR HDTT,

int PyUnicode_Contains (PyObject *container, PyObject *element)
Part of the Stable ABI. element %% container W % DX, ZDOFRERICIGCTHEIIBEIRL
£7,

element [ ZHEZROD Unicode XFIHHEHITERIINE LD XA, =7 —DPELEEICE -1 %
BLET,

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() ZflAEDHLEZD DT, WEEAOH LR XFINA T =7 M %
B, B UEEZFOINEREAD Unicode XFHIA T2 27 MINT 28727 (" FiEHOH 27) &
HMZRLE3,

8.3.4 7N ATT U I (tuple object)

type PyTupleObject
Z D PyObject DY 7 XA 7 Python DX TIAVA TS =27 P eRBLET,

PyTypeObject PyTuple_Type
Part of the Stable ABL. ZT® PyTypeObject DA ¥ AR ¥ A% Python DX FNEIZRBL £5;
Python L' A ¥IiZEBF 3 tuple LR LA TSI =2 T,

int PyTuple_Check (PyObject *p)
PMERINT T 27 bR INDY TR TDAL VAR ATHEGERCELRZRLET, O
FHEICHEILET,

int PyTuple_CheckExact (PyObject *p)
PIMRINF T2 NEBRINDY TRA TDAL VAR A TRWVESICHEERLES, ZDH
BIE TR L £9,

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, KRET 2L NULL ZRL %7,

PyObject *PyTuple_Pack(Py ssize tmn, ...)
Return value: New reference. Part of the Stable ABL. %4 X n Q7R R INI T 27 F %R
LET, KT 5L NULL ZiRLET, X FVOMEFED n D Python 7Y =27 M %453 C 5]
B/ b £F, PyTuple_Pack(2, a, b) i& Py_BuildValue("(00)", a, b) &HLTT,

Py ssize t PyTuple_Size(PyObject *p)
Part of the Stable ABL. X VA7 27 bADRA X258z b, Z2OXTILVDH A X%iRL
\ij—o

Py_ssize_t PyTuple_GET_SIZE(PyObject *p)
RTN p DY A XZBRUEFTH, piddE NULL TRLTIRSL T, XTAATV =2 FRIEL TR
LD ERA; ZOBBIRZI—F 2 v 7 Z2ITVERA,

PyObject *PyTuple_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Part of the Stable ABIL. p DT X I A 7Y 27 FAD, L
B pos ICHBEA T2 bERLET, pos DATH 2 2HMAEBELX TWAEA. NULL 238 LT
IndexError filftZt > F L %7,

PyObject *PyTuple_GET_ITEM(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. PyTuple_GetItem() W TWE T2 5N T 225 —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. lY13 2 & p @ low 75 high £ TOM %5
LRTRTNVDATA REIRL, KT 5L NULL 2B L 3, Python @ p[low:high] ¥ HUT
T VAPOKIGENHDA Ty 7R R—- 1P 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 bADOBE%E
ANFET, HHTIUL 0 BIRL £F, pos DHEIPFHAZEZ TWAEEA, -1 2B L T IndexError fl5t%
Yy FLET,

AR OB 0o NOBE T RAWD” T, ey BELDA VT2 R TIAOERD
A2 TWBHE, ZOHERIINT2ZMENEEL £7,

void PyTuple_SET_ITEM(PyObject *p, Py ssize t pos, PyObject *0)
PyTuple_SetTtem() BT WETH, TI7—F = v 7 E2THT, HilhZ Iz AN st & UH
ICIEE-STIFRD FEA

AR: Zo~rnik o NOBHE T IRARMD” £3, £z, PyTuple_SetItem() Li#E- T, HED
BERMIPECTCHEERZIONDZA T 27 bAOSREME LEEBA ; ZORBR. 2o
B pos TBRENTVAATI 27 PHRAEV Y -2 25|ZRILETS,
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int _PyTuple_Resize (PyObject **p, Py _ssize_t newsize)

RINEYH A XTIIMEZ E T, newsize 1ZX TNVOFREITT, RINVEEFERERL T
Vb WS TLICHESTWD OT, ZOBIIZDOATY 227 ML TRE—D LLrBRI R
WIFLAMTIE > TIER D EV A, A a— FHOMOID TTTIBRENTWBEHEICIE. Z
DRI E EoTRED XFEA » ETNVEEIIEEY A XORBETHREL 3. M LAEEIZE 0
ZRLET, 7747 Fa— N »p OEFIFIHLETERCICR2 EHIFLTIERD S8 A *p
PEBEEZ ONGE, AV DT «p ITEXNE T, KT 5L -1 #IR L., *p & NULL IZ5%
L TC. MemoryError ¥ 713 SystemError ZiEH L £7,

8.3.5 Struct Sequence 77> ¥ k

struct sequence * 7Y = 7 M I namedtuple() 7Y =7 b &Effik C A7 =22 T, DFED, ZOD
BRIZEHEZEBEL T 78R T3INTEBRL—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— X 5H L\ struct
sequence B B4R L £ 3, IBRXNBHEDA > 2K > 2 PyStructSequence_New() THERTE E T,

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence Desc *desc)
struct sequence B TH % type & desc &b L ICF DG THHLL 3,

int PyStructSequence_InitType2(PyTypeObject *type, PyStructSequence Desc *desc)
PyStructSequence_InitType L [EU T, MIHLAHEICIE 0 2, KKRLAEHEICE -1 ZEL
9,

N— g v 3.4 TEM.

type PyStructSequence_Desc
Part of the Stable ABI (including all members). 453 % struct sequence BD X & 7 — X 2 LR¥F L

£9,

Z14—ILF C o =1

name const char * AT % struct sequence DR

doc const char * AT 2D docstring NDKRA VX, FIXEKT S
%E13 NULL

fields PyStructSequence_Fidl#i L WRID 7 4+ —)L R & 248/ L 7z NULL #f 7zl

* FINDKRA > &

n_in_sequenceint Python TRl %2 7 4 =LV RDE (b LEX T L

THEHAT 258)

type PyStructSequence_Field
Part of the Stable ABI (including all members). struct sequence ® 7 4 —L RIZDOW TR L £,
struct sequence ¥ X TN EZETMIZLTWVWE 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 — b
FIZOWTEHEHR L TV 2000k E D 5,

7 |[co® | 8%
£ -
ILE
name | const | 74 —JLFDHHTL, dLAFDTEINALT7 4 =L FDY R FOKIEERTHER
char NULL, %DV E FICT 25 A1k, PyStructSequence_UnnamedField % &%

* ELES
doc const | 7 4 —/LF® docstring, EMET 2551 NULL
char

const char *const PyStructSequence_UnnamedField

74—V FEELHIDNVEF T 272D DRk E,
N—T g 39 TEH: BI2 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 THANIER L TORITIUIRD £ A,

PyObject *PyStructSequence_GetItem(PyObject *p, Py ssize t pos)
Return value: Borrowed reference. Part of the Stable ABI. p ®$§7 struct sequence MDD, fiii&
pos WHBATP 27 bVEIRLET, BRI = v 7 2ITVERA,

PyObject *PyStructSequence_GET_ITEM(PyObject *p, Py _ssize_t pos)
Return value: Borrowed reference. PyStructSequence_GetItem() EAFED~7 0TI,

void PyStructSequence_SetItem(PyObject *p, Py ssize_t pos, PyObject *0)
Part of the Stable ABI. struct sequence p @ pos DHLEICH D 7 4 —IL RIZMH o ZREL E T,
PyTuple SET ITEM() DX 512, R LZ=TDA Y ARV R L TOAEHITRETT,

AR ZoOBEX 0o NOZHE T BAWD T £T,

void PyStructSequence_SET_ITEM(PyObject *p, Py _ssize t *pos, PyObject *0)
PyStructSequence_SetItem() L FFED~ 7 v,

AR ZoBEE o NOZRE 7 BAMD” £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 D4 ¥ AR A% Python DV X MlUERB L F3F, &
NUZ Python L 4 ¥IZBIF S list LRILCATY =7 FTT,

int PyList_Check (PyObject *p)
pBVAIATI 27 b VR MDY TRA TDA VARV A THEZHEICEHERLET, OB
EHICEIILET,

int PyList_CheckExact (PyObject *p)
pBVANET S 27 VEBVRAMIDY TR TDA VARV ATHRWEHEICHEZKELET, ZOHM
BITEICHIIL 9,

PyObject *PyList_New(Py_ssize_( len)
Return value: New reference. Part of the Stable ABIL. A X3 len 7=’V A AT =27 2R
L3, K52 NULL ZIRL £9,

AR len D0 XDKREVEE BENZVRA AT 27 POEZRITE NULL 25y PERTOVE
¥, BODT, PyList_SetItem() TAMIA TP =2 b2ty FF 2% TiE, Python 23— FIZZDF
T2 VLD, PySequence_SetItem() D XSGR API ZFHL TIWITER A,

Py_ssize_t PyList_Size (PyObject *list)
Part of the Stable ABI. VA A 7Yz b list DREZRLEST; VAMA 727 MBI
len(list) &AL T,

Py ssize t PyList_GET_SIZE(PyObject *list)
~7 R TTE% 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 D¥gST VA A7 =27 VAD, fif
B inder XWHZ2A TV =27 P2 BRLET, MEBERIIFATHILESDD, VA MIGPLDAL VT v
ZRFFR= P ENTVERA, index DHEPHAZEZ TWVWSHAE, NULL 23X L T IndexError A5tz
vy FLET,

PyObject *PyList_GET_ITEM(PyObject *list, Py ssize 1 1)
Return value: Borrowed reference. %27 RN TTE 7z PyList_GetItem() T, TI7—Fz v %
LEH® A

int PyList_SetItem(PyObject *list, Py ssize t index, PyObject *item)
Part of the Stable ABI. VA A7 27 PADOHME index 1T, 737+ item ZHALE T,
I L7235E0213 0 IR L ET, index DHEIFZHZ TWAHE., -1 2R L T IndexError & v b
LET,
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AR ZoBBUT item NOBIRE T IBAWMD T 5, T2, BHEILEDA VT T RITTTIAIOERN
AoTWBIBE, ZOBERICHTIZHEBEL T,

void PyList_SET_ITEM(PyObject *list, Py ssize_t i, PyObject *0)
PyList_SetTtem() ®<X 7 RICKBZFEET, TI7—F v 7 %{T0ERA, 2O BIE FiiY
APDELEERZ AN L DBRVEICEREAND L ELXDAMENET,

AR Zo~rulditem NOBRE T BAMD” £F, Fiz. PyList_SetItem() Lo T, BH
DEZZPECTHBEERRIONDZ T TV 27 PAOBREME LEFEA ; ZOME. list FOfLE
i TBREINTWEAT I 27 "R XEV Y =I5 ERILET,

int PyList_Insert (PyObject *list, Py ssize t index, PyObject *item)
Part of the Stable ABI. 3 item 2V X b list DA YT v 7 X index DFHIHALE T, BINT 3
L ORRLET, KT 2L -1 BiRL, fSteLy P LET, list.insert(index, item) (ZFH{M
L7HBET T,

int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL. A7 =7 & item % list ORBIEMLUE S, I35 0 2RLET; &
32 -1 2L, fstEEy P LUET, list.append(item) IZEHMBIL 7=H&RET 3

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 =2
5B VA MNERLET, KT 2L NULL 23R L., fisfe Ly b LE T, list[low:high] IZ5H
BILIARBET T, 7272 L. VRAIDKREDPSLDA VT v 7 RAFHR—- 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®D list DX Z 4 X%, itemlist DNEIZL £3,
list[low:high] = itemlist &FHBIOMEARETT ., itemlist 1& NULL TH k<. 2V R FORA (EE
AT A ZADHIR) kD F5, KNLEEICE 0 2, RRLEGEICE -1 B2RLET, 72720, VY
APDREPSHDA VT v 7 RFHR—-FERTVERA,

int PyList_Sort (PyObject *list)
Part of the Stable ABIL. list DNE%® A4 > 7L —ATY— b LET, BHLESEEIIZ 0 2, KEL
72HEIiE -1 IR L %9, list.sort() ¥H LTI,

int PyList_Reverse (PyObject *list)
Part of the Stable ABI. list DEZEZ A > TV —ATRELE T, B L7=HEICE 0 2, KBLT7
BEIE -1 ZRLUE T, list.reverse() EF LT,

PyObject *PyList_AsTuple (PyObject *list)
Return value: New reference. Part of the Stable ABIL. list DNEDB Ao =¥l 2 TVt 7P =2
FEIR L ET; tuple(list) R TS,

8.3. =T YRATT IV I (sequence object) 187



The Python/C API, U1 —2X 3.10.19

8.4 Container 77>V k

8.4.1 #EA T2 ¥ b (dictionary object)
type PyDictObject
Z D PyObject DYV 7R A & Python OFFEA 7P =27 b ERHALE T,

PyTypeObject PyDict_Type
Part of the Stable ABI. Z® PyTypeObject DA ¥ A X > A% Python OFERRELET, ZDA
7Y =2 M, Python LA ¥YIZBIF 3 dict L[AILA TP =7 FTT,

int PyDict_Check (PyObject *p)

p DHEA T =27 v HEUDOY TEA TDA VARV RATHAHGECERRLET, ZOBEBILE
WL £ 9

int PyDict_CheckExact (PyObject *p)
p BEHEF T 27 VEDPHEDOY TR TDA VARV ATRWGEICERZRLEST, 2O
I L £ 9

PyObject *PyDict_New()
Return value: New reference. Part of the Stable ABIL. ZZO#i7-728EH %2R L £3, KT % & NULL
ZIRLET,

PyObject *PyDictProxy_New(PyObject *mapping)
Return value: New reference. Part of the Stable ABL. 3~ v 7HIA 7 2 7 M LT, FiAth
LHEAICHIR X172 types.MappingProxyType 4 7Y =7 b 2R L 3, @, ZOBEBIIHIN TR
W27 7 2 (non-dynamic class type) @2 7 AFHEPEZEINBRNWK ST 2 —Z21FKT 272D I12ff
bhLET,

void PyDict_Clear (PyObject *p)
Part of the Stable ABL. BIEFHZEICA > TWEETOF— L HORT ZRELTEIILET,

int PyDict_Contains (PyObject *p, P?/Objp(‘/ *Ley)
Part of the Stable ABL. & p I key i))]\O“CL\éiP#UELi?O p DEED key IT—HLHAIZ
1 %R L, 2R DELEIIE 0 %:;Bl,ia‘o Io7—DEHE -1 ZIRLET, 2O Python O
key in p LTI,

PyObject *PyDict_Copy (PyObject *p)
Return value: New reference. Part of the Stable ABIL. p ¥R U ¥ — CfHDRT DA o T=¥i7- I fEE
ZIRLE T,

int PyDict_SetItem(PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABIL. &3 p I, key Z¥ — & LT val ZFHAL E 5, key ld v > 27HE
(hashable) TRIFIUIZ D FV A, Ny ¥ 2 A[RETRWVWES, TypeError A L3, WYL 7245
BIF 0 2, KRLZHEIE -1 ZIRLET., ZOBEUI val NOZHEBAID 8 A

int PyDict_SetItemString(PyObject *p, const char *key, PyObject *val)
Part of the Stable ABI. §& p 12, key % — & UTfH val AL £3, key ¥ const char* %!
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TRINUIZD EV A, F—F 7Y 22 NI PyUnicode_FromString(key) THEMRINET, WL
THAEITE 0 2. RBLAEBEICE -1 ZIRLET, ZOBEIE val NOZREZRAWD T 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 226 XFH key ¥ —r T2V MYV ERELE T, key DIEEEFITHR
JAUR, KeyError ZEH L E3, BIILAHEICIE 0 20 KRLAHEICE -1 ZIRLE 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 DFELRWIEAICIE NULL ZRLE T2, flAEzEy b LEHA,

__hash__ () XYV v R __eq__ O XV vy FOMFHLHITEZ 2H5MIIH SN2 Z L ICEFERELT
&V, =7 —%HEXEZITE, Kb DI PyDict_GetTtemWithError() Z{#H-TLZE W,

N— a ¥ 3.10 TZH: 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() DZFRETHIN %R
LERA. BIADIELGEE. fifeLy b LIEETNULL Z3RLET, F—2ERELEDL o725
& szt y b EFICNULL ZRL £,

PyObject *PyDict_GetItemString(PyObject *p, const char *key)
Return value: Borrowed reference. Part of the Stable ABI. PyDict_GetItem() &[RUTT D, key
¥ PyObject* TlI72 < const charx TIHEL FT,

_hash (O XYy FR __eq O XYy FOMGHLHR, —RHLXFINLA TS =2 b DfE
AT Z 203 MEI S 2 2 CERLTLEI W, =7 —%2@EisE21ciEd. b
PyDict_GetItemWithError() %o T /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, ®
LHIUL, §FE p 25 key BT RMHEERLET, F—2FERTIUL, 8 defaultobj ZFHAL
defaultobj iR L %3, ZOREUE. key Dy ¥ 2 HEZRR A Z 212 4 WCFHE S 2 D TIldiR <.
—EE7T Lol U 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 NORTOEMN A o7z PyListObject
ZIRL £,

Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL. FfENOEZDOHZIREL £3, FHFFIIHL T len(p) ZEITT2DLRT
T,

int PyDict_Next (PyObject *p, Py _ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

Part of the Stable ABI. & p NOETOFX —/fEDRT7IZD 7 5 RIEWHZITWE T, ppos BSIR
LTW3 Py ssize_t Bld, Z OB TRIENEZ AT 28812, ONCEEECH T LD BENIC 0
KL L T2 RINER D $E A, ZOBBIIHENOER7EZMD LIP3 ZLIcHERL, 2T
DRT7EWMY LT e B0 h b e e B LE T, 87 X —&— pkey BIU pvalue 121, ZHLZh
HEDEKL DX — Ll SNz PyObject* BREIETRA > Zh, F/21E NULL BAD £F, Z
DEIED IR N ZRIEI TN TEHZRICR D £3, RKIBUHAIZ ppos ZZEE L TIERD FH A
ZOMEIFNE N R FEEREROL 72y P ERILTE D, BERIEAA—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... */

RAGBAERFACREE p 2AB L TIE7RD A, BEZRELHET 2B, F—1CMST 2H2EE L
THARLRICAED T LD, F—DRERZLEHELIZWI 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 7HA 7Y 227+ b DRTOERIIDO - T, KIENIZF—/EHDORT %
BHE o WTBMLUET, b IEFED. PyMapping Keys() ¥£721% PyObject_GetItem() ZHHR— T
BEOEPDATI 27 MTTEET, override BEROIE, a DF—2—HT 25X b 12D B[,
HMHEOR7ZBEMZE T, ZhDNOEHER b OF—IT—HFT 2 X =5 o IRV E ZOARBMELT
WET, BPILAEHEEICIE 0 ZIRL., It EH I N5GEE -1 2 BLE T,

int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABI. C T&¥IX PyDict_Merge(a, b, 1) W U T, %7 Python O a.
update (b) EITWEFTH, PyDict_Update () 51D "keys” BIUEZ R/ R WIGEEIT X — /{#
R7DY—=r Y RAERETHIEHD THEA, KIHLHEIE 0 ZERE L, fs»Et e 58
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
To seq2 lE. F—/HDORT L ALE LIRS 2 DREAREA 72 = 7 T (iterable object) 24T %
RAEFIREA 7Y = 7 P TIRIINIR D F¥ A, BEHT 2 X —DFET 258, override DVEIZHIXFRIC
HBRL7zF =2 v, 25 TRVWEERBICHER L —2fnEd, LG EICE 0 ZRL., f
AR S NIGEITE -1 ZIRL £7, (RDEMINI) FfiZe Python 23— FZ2&HES &, UTFD 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 77>z VU b+

D+t 7>ayTld set & frozenset DK API DWW TH LA ABRE T, UBTHIHL TV
ROHEREX, MIRA 7Y 27 b B b3 (PyObject_CallMethod(), PyObject_RichCompareBool (),
PyObject_Hash (), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print(), PyObject_GetIter()
AT PHMARKM T 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 LTI, set & frozenset M DWNERT — X 2 RIETH2DICHVWONE T,
PyDictObject LU & 512, /NEWES (set) I L TUE (X T VD L) EEY A XTHD, Z5
TRVESIIH LTI (VA PERUL XS RQ) AIZROXEY 70y 7 2HVWE S, ZoMEKRo D
T4=FH, RASINTVEEEZDINETIERL, ZEHSINSARENRHDE T, IRXRTDO7 7%
23, HEROTOEZEERFET2D0TRLRL, FFaxXy 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& ¥ A&, Python @ frozenset M %ZF L
£9,

DEDEIF = v 7<= 7 BIZFTRTOD Python 7Y =27 MIHT2RA VXIS LUTENEL 5, FRkc, =
VANTZRIETNRNTDA 7L — FAJEEAR Python A 7Y =2 MU TEEL £3.

int PySet_Check ( PyObject *p)
p D set DEDYTRATDATI 27 b TH2 L X true BIRLE T, ZOBKITFITHIILET,

int PyFrozenSet_Check (PyObject *p)
p 2 frozenset DEDH T RA TDA TP 27 b THBHE ZIZ true BIRL F T, Z DBEIBUIFITHK
WLUES,

int PyAnySet_Check (PyObject *p)
p 23 set B frozenset . HAWVWEZDV T XA TDATI =27 P THNUX, true ZIRLET, ZD
BRI E I L £9,

int PySet_CheckExact (PyObject *p)
pBset AT 2T WEBFTRA TDA VAR Y ATRWESIZERIRLES, ZOBBIIHEITK
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 T7DL T
/4 }\Ciaﬁi“@‘/uo u@%ﬁ@i%kﬁ}iﬁ]bi?‘o

int PyFrozenSet_CheckExact (PyObject *p)
p 23 frozenset A 7V =V NEMY T RA TDA VARV ATHRWEHICERRLET, ZOBEIX
527 R OY- 3 a8

PyObject *PySet_New (PyObject *iterable)
Return value: New reference. Part of the Stable ABI. iterable 23R4 72 =7 V2 &LH LWL
set IRL %9, iterable 75 NULL D ¥ Zi&, ZED set IRLE T, I LZ6H LW set &, KL
725 NULL %R U %3, dterable 234 7 L — MATRE TR WAL, TypeError ZXH 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 =27 V2 &LH LWL
frozenset IR L £79, iterable % NULL @D & Z1%, Z20D frozenset ZiR L F£3, MIIRFITIEFT LWV
set %, KREUFFICIE NULL 23R L E 7§, iterable 24 7 L — FAJRE TR WG AL, TypeError ZiXH L
£9,

DIBOBEEP~ 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 FOR X %R L ¥ 3, len(anyset)
LU TT, anyset H’ set . frozenset BIXUZ DV TX A T DA T =7 FTRVIEGEIR
PyExc_SystemError %X L ¥ 3,
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Py_ssize_t PySet_GET_SIZE(PyObject *anyset)
IT—F x v BTV, PySet_Size() D~ afgx,

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABL. ROod o728 1 %, RO oRho7b 0%, 7 —2DRAELLEAIE -1
#IBLE3, Python ® __contains__() XY v FE&E-T, ZOBEEIIIENY ¥ 2 set & —RilI7%
frozenset ICHENTEHL ¥ Ao key DIy & 2 A[RETHWIG S, TypeError ZXH L £F, anyset
S set, frozenset RUZ DY T XA TDF 7Y =7 b THNEEIL PyExc_SystemError ZiEH 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, D a— FIZHZ 2HIDH L\ frozenset DIEZ D 2 7= DT
FEF), BIILED 0%, KWL -1 ZIBLE T, key 3y ¥ 2 A[RETRWEG AL, TypeError
PEHUET, set ZRELTIRMBHPRVIEEIE. MemoryError XM L E T, set 5 set D ZD
PTRALTDA VAR ATROVWEER, SystemError ZiEH L3,

DD BRI, set ©ZFDV TR A It L THHFIBE TS, frozenset ¥ F DV 7 X4 FIZIFIHTE &
A,

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABL. key D3H202ro T, HZHIFRLZ5 1 ZIBLE T, Hovrokkdroks (il
B0 ZRLET, 7 —DRAELLEGEE -1 ZIRLE T, key 23 < TH KeyError ZiXH L
FHAo key B3Ny ¥ 2 WBE TR WIS EIX TypeError 2% L %3, Python @ discard() XY v
FEiE-oT, ZOBBUIIE N Y ¥ 2 set Z—FEU7R frozenset ICEHAL £H A, set B set HZDH T
RATDA YRRV ATRWVE 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 WSR
ZBRL, 20X 72227 b % set P HHIFRL £ T, KRMLZS NULL ZIEL £F, set 23ZEDHEITIX
KeyError AL E T, set 23 set L ZDHTRA TDA Y AKX Y ATRVWEAIE, SystemError
ZREHLET,

int PySet_Clear (PyObject *set)
Part of the Stable ABI. set #Z2IZ L 3,

8.5 Function 77>z ~

8.5.1 Function #7727 ~

Function * 7Y = 7 FEHOBEEIZH T2 TS,

type PyFunctionObject
B tEbh 2 C ORISR,

PyTypeObject PyFunction_Type
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PyTypeObject D 4 ¥ A& ¥ AT, Python OFBEZERL £3, Zhid Python v 77 A1
types.FunctionType & L TAENTWE T,

int PyFunction_Check(PyObject *0)
o BBIA 7Y =7+ (PyFunction_Type BTH ) HFACEHZIRL KT, /85 X — &I NULL IZT
FEEA, ZOBBIEEICEIIL X,

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. 23— KA 7T =7 b code WEEMIF SN ULVEABA 7 =7 v &
BLUET, globals \ZZDEBD»ST7 7 ATES 70— ILVEROBEETRIINI R $H A,

BB FFa Xy bPXFHNCHLFNEIa—FA 72027 bR INET, _ module_ X globals
PORBEINET, 5IMOT 74V MERTY /T —Y a3y, 7R —Y v id NULL IKRESINE T,
_ qualname__ \FBEBA L EICEICEREINE T,

PyObject *PyFunction_NewWithQualName ( PyObject *code, PyObject *globals, PyObject *qual-

name)
Return value: New reference. PyFunction_New() W TWEITH, BHEA T2 b

__qualname__ JEMICEZ LY P TEFF, qualname 1 =23 — 47T =7 b2 NULL TH L
Tk b FHA, NULL 72 - 72358, __qualname__ BMHICIX __name__ BHCFEULENEy F&h
73,

N—Y a ¥ 3.3 TEM.

PyObject *PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. BA 7Y =7+ op ICBEMIIbNIza— 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.

ZAUTFEBITEY 2 = VAHDLFHNHBA > TOETH, Python a— Koo r 727 bty
rEhBZebHHET,

PyObject *PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. B¥A 7 227 & op DFIEDFT 7 VW MEERL EF, 518D
27 )V NULL 127D 35,

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
BBA T =T b op DEIBDT 7 4V MEEREL F T, defaults 1 Py_None »&X 7L TRIFIUX
WTEE A

KL 7-FRX, SystemError ZFHAEXH, -1 ZIRLE I,

PyObject *PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. B A 72 =7 b op KEREIN/27 v —Y ¥ %2R L $F, NULL
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el A7V bDRIINVTT,

int PyFunction_SetClosure (PyObject *op, PyObject * closure)
BBA TS oplZZa—Y vy ZRELET, closure X, Py_None Ll cell 7732 b
XN TIRFNIED FH A

KU T-FFX, SystemError ZHAEX ¥, -1 ZIRL ¥,

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. BIA 7S 227 v op D7 /) T —> a v ERLE T, BDHEHIXE
ERTREZEF A NULL 1278 D £37

int PyFunction_SetAnnotations(PyObject *op, PyObject * annotations)
AT b op D7 /)T —>avERELET, annotations 13EEEF D, Py_None THRIFIUIA
DEHA.

KL /=R, SystemError ZHAEXH, -1 ZIRLE I,

852 1YRXAYARXY W KA T U b (Instance Method Objects)

A VARV ARXY v REld PyCFunction D7D Z v X—TH Y, PyCFunction 227 7 AF 7T =7 MIZ
NAYRFTZ2DOH LV D HFTY, TAUILIETD PyMethod_New(func, NULL, class) OFEUH L%
EEEZ FET,

PyTypeObject PyInstanceMethod_Type
PyTypeObject DA ¥ AR ¥ A% Python DA Y ARV ARXY v FOREREL 3, Z4Ud Python
DT T T LI RHENEE Ao

int PyInstanceMethod_Check ( PyObject *0)
0 WA VARV AXY v RA TP 27 b (PyInstanceMethod_Type B TH3) HBHIWCEZRLE T,
NIRXR—RF NULL ICTEERA, TOBRBEEICHRINIL£7,

PyObject *PyInstanceMethod_New (PyObject *func)
Return value: New reference. {TEEOM-UOH LAIRELX 7Y = 7 b func Bffio 7ol 4 Y ARV AR
Vo FAT7V27 bEBLET, func 34 VAR VRAXY v FBFFUCH IR 2O N5 H
ﬁ/&j—o

PyObject *PyInstanceMethod_Function(PyObject *im)
Return value: Borrowed reference. £ ¥ ARV A XY v K im ICEHEMY SN B A 727 + &
BLUET,

PyObject *PyInstanceMethod_GET_FUNCTION(PyObject *im)
Return value: Borrowed reference. PyInstanceMethod_Function() DY BHIRT, TI—F = v
JEITVERA,
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8.5.3 XYy RrATTxo

XYy FIZBEA 7Yz 7 MZHEBXRTVWET, XYy FEBICHL22—F—EBEDZ 7 ACHBEATW
ZDTT, FEENTWRWAY Y F (2524 T7V 7 MCHEEIERAY y F) BRAT 28 CE %
A,

PyTypeObject PyMethod_Type
Z @D PyTypeObject DA ¥ AR Y AlF Python XY v FRZRBALE T, 204 7T =7 M,
types.MethodType ¥ LC Python 702 J LMIAENTVET,

int PyMethod_Check (PyObject *0)
0 MAXY vy FEATT =7 b (PyMethod_ Type B TH ) JBHEICEZIRLE T, 287 X — XX NULL IZT
XFEVA, ZOBBITEITHKIIL £,

PyObject *PyMethod_New (PyObject * func, PyObject *self)
Return value: New reference. {EEDOPESH LATREA 7P 227 b func £ XY v RHRREINENE A
YRRV self BESTHIIAY v RATI 27 v ERLET, B func id. XV v FOMEUH X
NTRFITESHENE A TP 27 P TF, self 1 & NULL ICTEFH A,

PyObject *PyMethod_Function(PyObject *meth)
Return value: Borrowed reference. XY v K meth WZBEM TSN TWBIHEBA T =7 FEIRL
S

PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. PyMethod_Function() DX Z BT, TI7—F v ZZ{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 VKT, =7 —F =z v 7 BTV ER A,

8.5.4 LILATZ U b+ (cell object)

Ve (cell)” ATV 2 ME MBORa—-THoBREN SRR FET s cEbRE T, L
BEBIZOWTIER SN, F420MEEZLELET; COEESHBIZIBZAR Y 7 7L —AIBIT 20—V E
Bid, 20 %y 771 —2DIMUITHRICIEZ S L TV 22T 25BAD £ 5, L TREIN
A7 78 RFT 28, w4727 FEEDORD D ICELADEBFEONEST, ZORLA TV b2
o 72 [BHESHR (dereference) &, 4 ¥ X7V Rk > TERINIzNA ba— FNTHR—- IR TWEH
ERHDET, kA ATV P77 AL, BERICHESRIGEZ D $¥A, LA ORHT
B v F TS 27 MRS WNE T T,

type PyCellObject
CAXATY 27 MDD C REIRTT,

PyTypeObject PyCell_Type
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CAFA T2 MITHIRT A A T 27 N T,

int PyCell_Check(ob)
0b NI T 27 PDHFAEICEZIRLET; ob 13 NULL THo TR D FHA. ZOBEIIHEITK
B9,

PyObject *PyCell_New (PyObject *ob)
Return value: New reference. 8 ob D Ao T#iiclhtn A 707 VAR L TGRLET, 518%
NULL iZLTHDPFEVEEA,

PyObject *PyCell_Get (PyObject *cell)
Return value: New reference. cell DNBEZIREL ET,

PyObject *PyCell_GET (PyObject *cell)
Return value: Borrowed reference. cell DINEEIR L FTH, cell HIE NULL 2ot N4 7P =7 b
THRIPEIDIEF=v 7 LERA,

int PyCell_Set (PyObject *cell, PyObject *value)
AT 2T cell DNEZ value THRELE T, ZOBBIIBREDOLLDOETONRIINT 25
HZ ML £, value & NULL THHPFEWVERA, cell 13JF NULL THRIFIUIRD XA, cell Hit
NATI 27 P TRWES, -1 ZIBRLES, 552 0 ZIBRLET,

void PyCell_SET(PyObject *cell, PyObject *value)
AT 2T cell DIEZ value ITHRELE T, ZRAV Y MIHT 2EHIZRL, KREDLDHD
F v 73 MBITVERA, cell 13 NULL TRUIFIUIZR ST, hobrAd 7Y =2 M TRIFIUIZRD
EE A

8.5.6 A—FATDxU

a—-FA 7Tz (Code objects) & CPython EEDKL ~VRFMERNTY, &4 7Y =7 MIBEIC
SN TWRWETHREa— FORZRILTVET,

type PyCodeObject
A—FATV 27 b ERBT5DICHHENS CHER, ZoRD7 4 — L FEfIFTHEEI N
(CE3N

PyTypeObject PyCode_Type
Z AU Python @ code B%RIIT 5 PyTypelObject DA Y ARV A TT,

int PyCode_Check (PyObject *co)
co H’ code A7V 27 FOBFEWCERZIRELET, ZOBBUIEICHINILET,

int PyCode_GetNumFree (PyCodeObject *co)
co MO EHMZEE (free variables) D 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)
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Return value: New reference. il \Wa—RA 7227 b2 RLET, 7L —LZ2EKT 2720I12X
—Da— ATV "R EREEZ. b DIZ PyCode_NewEmpty () ERALTL7ZE W0, N A
ba— FISRBICEE SN S 720, PyCode_New() ZEHMI LT L, Python OFFMIN— a T
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” 25 EMENTVWE T,
N— g 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
WITERECTERLE T, BENZa—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 J7AIATIxU

6D APL I, Python 2 OMARAD 7 7 ANATP =227 +dD C APl #REBLI 2L —bT57200
HDOTT, 2RHIE, [EHEC 5475V THE- PEINTVWEANY 7 7% [/O (FILE*) 152 =12 ffib
NEF, Python 3 TlE, 77 AL ERX MY —2AEFFH LWV io EY a—AZHHEHA, 2212 0S DRL~L
BNy 7 7f4E I/O D LWL O DBERERINTVET, RTHRHMAIN TV, ZhsoHLwv
API OfFff]|72 C v =T HH, A VXV X TONTHRT I —BHANIFANTWET; ¥ — 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 RZPE 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
2D P TEET, name AN DTID, BALLEMEDODITERINTVWET, KT
¥ NULL 2R LEF, &b EFENLFIEOMIIL, io.open) BABD KF a2 XY FESBL TR
S\,
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EE: Python X M) —L2EEHDONy 77 VY IEERO®, 7 7 A AFEBRTD OS LD
Ny 77V 7T 5, i REE (PHERT—XIE) 225 2RI LET,

N— 2 3.2 TEHE: name BIEDIER,

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABL. p CB#EDIONE 77 A4 VT 4 A7) S X% int ELTRLET, 47
Px 7 MHBBULS. ZOMEEZIRLE T, BETRWEE, A 7Y 22 M2 fileno() XY v FdHH
WKL ET; 20XV vy FORDEEZ. 77 A VGBTFOMEE L TRENZBETRITFIIRD £
Hho KT 2 B 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 REFOMA S
PDOATI 27 PTHEVER A, n 23 0 DG, [TORIICEGER IEMIC 1 T2 TmARLE T,
n 0 EDREFHZR n AN MULEDOT—XEHAHLERTA; (o T, [TO—EZ IR EINZ 5
ERBYET, YELOBETH, HAHLET 127 7 4 LOKIICEE LB a2 7 oI B
LET. n 20 X/, RICBEHLLT 117720 % SAHLETH, 3187 74 VDK
IZEE U 72358121% EOFError X L E T,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
io.open_code() DEFE DXL T NE LEEZL T, ZORIRXA—X -2V FITHEL
9,

N F 5 1% PyObject *(*)PyObject *path, void *userData B @ B £{ T. path &
PyUnicodeObject TH 2 Z L DMRFEENTVE T,

userData RA 37 v Z7BBCEENE ST, 7y Z7BEANR S V24 20 6OHENE2H L
NZVDT, TDORA > RIZERE Python DIREZSBIRIRETREHD THA,

D7y 7S YR RIEONZ I EERILTWS 7D, EY 22— frozen BEY 22—
VT H 5D sys.modules WHLHFHARFBERES 2 =L TH L Z DT> TVWBEEZRVTII,
7w ZEBOETHICH LVEY 2 — %2 A4 Y E— FTEDIFEITTLE X0,

WoltA 7y VEBDBREEN O HIFRPE XIS TE T, BODHD PyFile_ SetUpenCodeHook()
DIEFH LIZKRM L E T, ZOBBDBKB LIz 2id, 4 ¥ 2=V 2Pk TWiGa, -1 %
BLUTHSZEY P LET,

ZOBEE Py_Initialize() K DANCFEIH L THHETT,
518 L T BE&E A N b setopencodehook ZiEH L 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 T 27 b p I TEZIAAE T, flags D3P R—
F§% 757 Py_PRINT_RAW /2 CF; ZO7 7% ET DL, A7V 22 MZ repr() Tid#kL
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str() ZHEHALLBERZ 7 7 A MICESHLES, RILEGEIIE 0 2R, KT 2L -1 2R
LCHlyzpnEty P LET,

int PyFile_WriteString(const char *s, PyObject *p)
Part of the Stable ABL. XFH| s B 7 7 ANA Tz b plCEEXHLET, HILHEIKIZ 0%
RU, 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 = s Ml
ERFELET, DA 7Y 22 MME, Python v 2 F A1ZiE types.ModuleType ¥ L TABXNT
WEd,

int PyModule_Check (PyObject *p)
PBED 2 —NF T2 IPES 2N F T2 VDV TR T THREEICERRLET, Z0D
BRI E I L £3,

int PyModule_CheckExact (PyObject *p)
pBEI 2=Vt 7Ty MNT, 2D PyModule_Type DY T XA TTRVE ZICHERLET, 2D
BRI E I L £9,

PyObject *PyModule_NewObject ( PyObject *name)
Return value: New reference. Part of the Stable ABI since version 3.7. __name__ JETEIZ name D38
EEINTHLVEY 2 - F TP =27 bR RLET, €Y 2—)LD __name__, __doc__, __package__,
__loader__ EBHEIMEM A > TWVWE T (__name__ DIHMHIET None TT); __file__ JEMITMEZ AN
2 DEFMOHE LAloBEETT,

N— g > 3.3 TEM.
N—Ya ¥ 34 TEH: __package__ ¥ __loader__ | None WKEKEZINF T,

PyObject *PyModule_New(const char *name)
Return value: New reference. Part of the Stable ABI. PyModule_NewObject () WZALTWE F 25,
name (% Unicode 7Y =27 FTidi< UTF-8 Tty a— R INXXFHITT,

PyObject *PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. Part of the Stable ABL. module D&R1ZEM %S 28 EL T
V2P RRLET, 2O TT 27 MR EV2a—AF TV bD __dict__ BEHLFRELHIDOT
T module WES 2 —NATI 27t (BLABEI2—-VATI2F POV TXRAT) TROVGE
\. SystemError 2SiXH 4L NULL 2R ST,

PERES 2=V T BV 2=V D __dict__ ZEHERIET 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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EFRLET, EYa— NI ORBEEREL TCORWEER XTI TR WSS, SystemError % i
H LT NULL Z2iIRL %9,

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 ZRL 7,

void *PyModule_GetState (PyObject *module)
Part of the Stable ABI. €Y 2 —/L® "state”(EY 2 —VE2ERLI2X A4 I V7 THREIN 2 X E
)78y JADKRA VY R=) b, IRIFIUL NULL 2R L E T, PyModuleDef.m_size ZZBIRL T2
IS

PyModuleDef *PyModule_GetDef (PyObject *module)
Part of the Stable ABL. €Y 2 —A2MELNZILE 72 o7z PyModuleDef REERND R A ¥ X&KL
9, EV a2 AMNERICE o TESNTWRD o 8813 NULL ZEL £9,

PyObject *PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. Part of the Stable ABI. module ® __file__ B % % 21T module
BPa—RENLDLDT77ANVEHEIRLET, dL7 7 A VADPERINTORWIEES, Unicode X
FHITE R VWES, SystemError ZFAEXIHT NULL 23R L 3, 2L DHEE Unicode & 7
Pzl MNDODZREIRLET,

N—ar 3.2 TE.

const char *PyModule_GetFilename ( PyObject *module)
Part of the Stable ABI. PyModule_GetFilenameObject () ETWE T A, "utf-8 TZ>ya— K&
N7 74 NVH%ZIRLET,

N— a v 3.2 TIFHELE: PyModule_GetFilename() I E LY I — RTERWVT 7 4 LHAITH L TIX
UnicodeEncodeError A L ¥, ZHDRD D IZ PyModule_GetFilenameObject () Z LT
{FEEW,

C ®EZa—ILO#IEAL

BE, EYa2a—AATT 27 MIEREY 2 — v (LB Zz =7 AR LTWaH_EZ 4 75V) %
FIHAIAENTZEY 22—V (PyImport_AppendInittab () %Z{f o> CTHIHHLEAED EBMENATVWEEY 2 —
V) pefEshET, FMICOWV T building ¥ 7213 extending-with-embedding % R T 72 &\,

PIHALREEIE., TS 2 —VEEDA Y ARV A% PyModule_Create() WL THR EN oY 2 —L F
7927 PRIBELTHEIVTT L, b LIZERMERZDDDZIRL” ZEREI ZZR L THHNE
A

type PyModuleDef
Part of the Stable ABI (including all members). €Y 2 — VEBMEERIZES 2 -V ATV 27 M %
AT 2 DICHEZ TR TOEREHRFFLE T, BERE. ZAZTRDEY 22—V T L ITHINCH L
NI COBIDERH 1 DR FFEL FT
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PyModuleDef Base m_base
T DX Y N—FTHIZ PyModuleDef HEAD_INIT CHIHLL TL 72X\,

const char *m_name

HLWEY 2 — LD,

const char *m_doc

EY 2 —LD docstring, 72T docstring 1& PyDoc_STRVAR % FIFH L TERINE T,

Py ssize 1 m_size
EBY 2 —LORBEE, #7780 — LR FEIRTIE 7R { PyModule_GetState() THUSTE %€
Va2 ITEDXEVHEBIRFINTVWE DD ET, THUTK>TEY 2 —VIFEBOY
T AVRTYV R —TERMEZE T,

ZDOXEYHEBIT m size ITHEDOWTEY 2 —WMERERHCHEREIN. T2 -4 7P 27 MW
FEIND L EIZ, m_free BBDHIEZNDBIMIN B TRMREINE T,

m_size IZ -1 ZRET D L. ZOEY 2a— 30— NV RIKEER DI T - LA V&2 —T
VR =Y R=—PFLTVRVEWVNS ZEIZKEDET,

m_size ZIFADEICKET 5L, EY 2 —VIFEWHLTE, Z0RED-DICHEL LB
MOXEVERIEETEZ22 VI 2D ET, IFAD n_size FZEREOIALTHEICRD
£7,

FAx PEP 3121 25/,

PyMethodDef *m_methods
PyMethodDef TEFZEND, EY 2 — VL NUBEBO T —TANDKRA ¥ & —, BAEDIFAEL 7%
WG EX NULL Z23E T % Z & A3A[HE,

PyModuleDef Slot *m_slots
ZEBEIAtD /- DR2m v NEZRDOEYT, {0, NULL} ER»KiGe b 3, —BEwHHL
S5 ¥ EE. m_slots 1& NULL TRIFNIRD 8 A,

N—Tay 3.5 TEHE: X—Y a3y 35 DI, ZDXNEHEIZ NULL KERESINTVT, X
DHDE LTERINTVWE L=

inquiry m_reload

travers eproc m_traverse

GCEANEY 2=V A TV x 7 FeEET 2B S 2 BB, BERWEEE 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
GCHIDEY2—NA 7Y b2l )7 —F 2RO HEN2 7Y 77—, HELWE
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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 TEHE: No longer called before the module state is allocated.

freefunc m_free
GCOIDEY 2a—NF TVl M 2fRINT 5L TIPS 58 SHERNE1E 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

Y 2= VOFBULBEBAEREY 2 — VA TP 227 FRAER L TRIHEDRH D £5, Zhud” —BREEGIH
&7 LIEER, RD 2DODEY 2 — VERBEBOEE L0 1 D2 FNET:

PyObject *PyModule_Create (PyModuleDef *def)
Return value: New reference. def TOERIHE> THLWVWEY 2 — A F TV 27 P EERLET, &
X PyModule_Create2() @ module api_version 2 PYTHON_API_VERSION % E L7 D &
IR TNE 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 — A7V 27 b EERLET, b LIEEINIZN—Ta >
HEITLTNVEA YR =TV R —DN=Y a ¥ B2 258513, RuntimeWarning ZHAESIE T,

AR: B AYOBE. ZOBETIER L PyModule_Create() ZRHTZRNETT, ZOBEEUL.
COBBOPESERHBEL TVD L ZIIZHEITHHEL T ZEEN,

EDa— A TY 7 PHBHMEBEE D SR ENBHIIC, 72T W& PyModule_AddObjectRef () 75 ¥ DB
Mo TEIa— LI T2 PIXUANEAIEIEET,
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ZERPEVIRATE

JGRZEHZEAERT 255 120D IR, 7 ZEREVHHL” 2EZK T2 HETT. ZOFETELNLHRE
Ya—ME, XD Python £Y 2 —WGEWIRZ8EWE LET: wILAUEIE, €Y a—1 47V =7 M 24E
S5 ERERRE & X U ANEESE S RITERE CoBlEhEd, COXFNEZ 7RAD __new__ () XYV v
F¥ __init__ (O XY v FIRPTWET,

—BREEHL TAER I N EY 2 — L e EN, ZEREVHLTERSNZEY 2 -3 7L TEHD
FHA: sys.modules DLV bV —=DHIRENEY 2 —ADFHA VR— bENTEE FHILVES 2 -1 F T
V7 "PERER, HOWEY 2— T Python €Y 2 — LV EFEU X IEHEDHIR—YaL 7> a »TULHE
ENBZZLWCRDET, 774NV T FUEBRPOEONLEROEY 2 —VIFHVTHERETT: H
54 VAR RIMATZEBZHNDA Y AR THELERA, TR (BIZE PyModule_GetState()
PS> THISETE %) 2 TORER, (£EY2—LD __dict__ % PyType_FromSpec() THREN1EA D
JIADEIR) BV 2a— VBT 2D, FEDEY 2a—NF 727 MFEDDBDTHEIRNEL NS
ZrTY,

SR 2> TEREINZETODES 2a—ME T c AV A TUR— Z2HR—F TR BRDLA
9, BHOES 2 —ADPHVTLTWE I Z2RAETZ2DIZE. 20 TWEIZDOYR— 2253720 TC+H50
‘/C“TO

ZEBOItE ERT 22012, #IHELEE (Pylnit_modulename) 1XZ2 TR\ m slots & D
PyModuleDef #B L %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 — VEFEDNE

LZRATV Y P RIELSHET 2, BNt X Nz Python 779227 N TH B ZLIRFEL 5
PyObject* IC¥ ¥ A M ENTz def ZIRL ET, =7 —0F4E LG NULL 2R L £5,
N— a ¥ 3.5 TEM.

EBY 2 —VERD m_slots X > \& PyModuleDef_Slot FHE{ADELY|Z X R IFHUE D H A

type PyModuleDef_Slot

int slot

Zay b+ ID T, R CHAES ATV 2 FIH AR ED SN F T,

void *value

2y FOET, EEiZRay b ID KKREFELET,
N— a ¥ 3.5 THE.
m_slots BCFNZID 0 D21 v F THIFE A TOWRITIR D FHA,
FIHATREZR R &y F OBUILLR T

Py_mod_create
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EIa—NA T2 VEHBEERT 27-DICMIENZBBERELE T, DAy D value KA
YERIERDY T AT x BROBEBEIEL TR TIEWITERA:

PyObject *create_module(PyObject *spec, PyModuleDef *def)

PEP 451 TEF XN/ ModuleSpec f Y ARV A ¥, EY 2 — VEREZUIWZHEKTT, ZhiX
MLVWEY 2a— ATV 27 beiRTh, 5 —%FELTNULL ZIBRIRETT,

C OBIBIBRNRICED THELRNETY, FIMEED Python 22— F2IFOHFTRETIEIRL, FALE
Ta—nEZAVR-—PLEIET D EHREL-TITHBTL & 5,

BHD Py_mod_create A0 v + 2 1 DDEY 2 —LVERICERELZWVWADLWVTT,

Py_mod_create DX EINTWVWRWEAEIX, £ ¥ R— MEMIX PyModule_New() %o THE DE
Da—NF IV EERLET, BV 2 LOEFNIERTIERL spec POEF IR, Zhi
Ko THREY 2 —ADEMICEY 2 — LVBEBICBY 2 MBEZRETERLD, VRV v 27UV I RE
LTRA—DEY 2 —VEHREZHEGLOOHOHHITA Y R— P TELDLET,

BREND I TS 7 bW PyModule_Type DA VARV ATHRHEIDHD FXA. 4 VK- McBHE
THEEDORE L BESTELMRDIE. YARBTHMZ F3, Li L., PyModuleDef %% NULL T
W\ m_traverse, m_clear, m_free . $ LI R THR WV m_size. H L <X Py_mod_create DIFD
28y hEFEOEEIX, PyModule_Type 4 Y AR Y ZADHMEENZTL & S,

Py_mod_exec
EVa—% RITTS L EXMFEN 2R EL T, 2 Python €Y 2 —Lda— FEFEST
TE5DOLMAETT: ZOMBIIZVTWEY FJRLEREZEY 2—LIILET, ZOBBDS 72 F v
WFLLR T

int exec_module ( PyObject *module)

B D Py_mod_exec AW v MAREINTWIIGEIX. m_slots BLANCHNZIEICUHE XN TH &
7,

ZEREOIALICOVWT X DEEL {1X PEP 489 2R T 7Z X,

BKEEY 2 — LR

T oBgE. ZERETIIEZMES & 2ICEBAITHOEHENE T, FIZIZEY 2 -1 A 7Y =2 P 2EINCAE
K3 BeEIC, 2o OREUREE# 2 £ 3, PyModule_FromDefAndSpec 3 & Uf PyModule_ExecDef D ¥
B oY, O LARITIZEY 2 —APERIOHE SN TORITIUIZD 8 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)

8.6. ZoftDATZ U+ 205


https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0489

The Python/C API, U1 —2X 3.10.19

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: B AYOEE. ZOMETIERL PyModule_FromDefAndSpec() ZRIHT 2RETT, 2D
BB, ZOBBOBREEEHEL TV & 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 < % PyModule_FromDefAndSpec Zffio TEY 2 —
NS 2 e ZICHBIRC 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. #£UiA3 NULL 272 o TW 3 functions BLANZ & % BAEL
% module 12BN L %3, PyMethodDef WEAKDME A DT> + VIiZDWTIE PyMethodDef O
BZZRLTZEW (EY 2 - LVOARERPIHEF N TVRVWDT, C TEEINLEY 2—
AL~V B 3T 0WEY 2 - % 1 DHOGI8E LTRIFED., Python 7 7 2D 4 ¥ X
RYAXYy FITBICLET), ZDOBBUX. PyModuleDef %5 PyModule_Create d L <
PyModule_FromDefAndSpec #ffi-> TEY 2 — L EEMT % & TICHEWIIHFOH IR E T,

N—a v 3.5 TEM.

R — I

EY 2 — NV OYIHILEER (—BEEFIILZ 5 55) . H2VEEY 2 —1DFETRay bR UHENS
BIR (ZEFEIIME 2 (E 535 5) IIROBEEZ[S . £Y 2 —1 0 state DY L2 RHHICTE £ 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 — VL OFIHHLEIED & FIH = 2 EHRBEE T3,

B3 02 RL, TRk eFMNEXRBELT -1 B RLET,

value 7% NULL D& NULL 2IRLET, Z0HEX, It 2EH L TREH I AR ITAERD £
A,
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{1

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;
}

ZOFNZ. BHRINC obj 23 NULL TH 2 Z L ZHERETICEL D TEEL T

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;

Z DA, obj A5 NULL TH D 5 %728, Py_DECREF() DftH DT Py_XDECREF () % FECNH 34
DB LITHERLTLEE W,

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.

7AM:  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) ;

(RDR=T12%i <)

8.6.
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(FiDR— 25 D %)

if (obj == NULL) {
return -1;
}
if (PyModule_AddObject(module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF(obj) ts mot needed here

return O;

ZOFNE. BARANC obj A3 NULL TH 2 Z L ZRHERETICHEL D TEET:

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;
}

ZD¥EX. obj S NULL TH D 5 %728, Py_DECREF() Dt DIC Py_XDECREF() % PECNH 3 HE
DHBILIWERLTLILEI W,

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
Part of the Stable ABIL. module \ZEBUERE name ¥ LTEML T, ZOEEBEKEEY 2—1
OHFMEBIE» SFHEI A TVE T, T7—D E2d -1 &2, fILize 22d 0 BIRL T,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABI. module \ZXF5E®% name ¥ L TGEMUE T, ZOMFEFBEKIEEY 2 —
NOYIHUEBEE D SR XN TOWE T, CFF value 1X NULL #IiXh 0TIz D 8 A, =
T—DrEI -1 &, WL 23 0 ZIRLET,

int PyModule_AddIntMacro (PyObject *module, macro)
module & int EHEZBMUL £ 3, %A1 HIEX macro 2 5WE SN F T, Bl 213,
PyModule_AddIntMacro(module, AF_INET) ¥ § 5% &, AF INET 2 W5 4E1D int BEH %
AF _INET OfET module \ZEBMLE T, =7 K2k -1 2, BIIRICIZ 0 I RL 5,

int PyModule_AddStringMacro (PyObject *module, macro)
XEHERZ module WZBIML £3,

int PyModule_AddType (PyObject *module, PyTypeObject *type)
Part of the Stable ABI since version 3.10. B1A 7Y = 7 2% module \IZBMUES, A7 =7 b
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WEAHERTC PyType_Ready () ZMEUIH LTI 74 F 54 XENET, BA TP =27 b OARINE. tp_name
DRy bOBROFEHZOETTPOWMONET, TT7 - -1 2, HUIRCIE 0 ZIRL £3,

N—Ta ¥ 3.9 TEM.

ESa—-IILEER

—ERFEIHLE, BEDA YR TV RDaAYTEFRA Y LOHERZS VANV DEY 2 —AEBERLET, &
Lo T, BOELEI 2 —NVEBNDSWHIZITE D 2a— A TP bR TE X,

LML RS r M—DERDP OERDEY 2 —ABERTEX 20T, Zh s OMEBIIZ BRI %E
o THEREINZEY 2 —MIZIIH 2 FH A

PyObject *PyState_FindModule (PyModuleDef *def)

Return value: Borrowed reference. Part of the Stable ABL BIfED A > & 7)) XD def hoHESNT=
EV2—NA TV bEIRLET, 2DOXY v FORHESM 2 LT HiH - T PyState_AddModule ()
TAYRTYRD state ITEY 2—AF TP =27 b2H@FFLTEL L 2ERLES, MIST %€
Va—NFTY 7 FHRREMD SN, B L IFHANTA X TV XD state [THEAFE SN TWIRWEGE
¥, NULL iR L ¥£7,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

Part of the Stable ABI since version 3.3. BB ENALEY 2 -V A TV 27 b, A V& TV X
D state ISEFE L T, ZOBKEMS Z ¥ T PyState_FindModule() HEY a—LF 7TV =7 b
778 RATELLITRDET,

—BRFEFIL 2 o TIERE N EY 2 —MICDAETT,

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).
PR LANE GIL 285 Ll b $8A,
L7206 0 %, KBLAES -1 ZBL %D,

N—a ¥ 3.3 TEM.

int PyState_RemoveModule ( PyModuleDef *def)

Part of the Stable ABI since version 3.3. def »OAEONIzEI 2 — N A TI2 I b2 L VR TV R
state 2 SHIBRLE 3, BBILAES 0 2, KMLZS -1 ZIRLES,

FEOH LANG GIL 215 L2 U3z b $8 A,

N—ar 3.3 TEM.
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8.6.3 1T7L—2AT2x¥ | (iterator object)

Python TR ZFEOA 7L —&X ATV 27 V2L TVWES, —DHE -7 X471 —XT,
__getitem__() XY v FEHR—-FIBEEDOS—F Y RAEWMOFLVET, ZOHIIMUH LATREA 7Y =
7 bty FAIUHE (sentinel value) 2, ¥ —F Y RANOBERZ L ICHUH LAJREA 7Y = 7 b EFEOH
LT, By FRUEMNRINZ  JICKELEEZERT L ET,

PyTypeObject PySeqlter_Type
Part of the Stable ABL. PySeqIter New() %, #lAAHY —r ¥ ZBNTH LT 1 51EIEK DR AA
HBEL iter O RPN L ZIRENDE, A TL—XF TV 27 FORA T =27 P T,

int PySeqIter_Check(op)
op DI PySeqlter_Type MDBHICHZIR L £5, ZOMBIIHICTHKIL 7,

PyObject *PySeqlter_New (PyObject *seq)
Return value: New reference. Part of the Stable ABI. —f&fJi> — 7 Y RAA TP 27 b seq IS
ATL—=R%RLET, RIBMHEIZ, > —7 Y ADRFIEEREDERIZ IndexError #IR L7z ¥ FiZ
BTLETD,

PyTypeObject PyCalllter_Type
Part of the Stable ABIL. PyCallIter_ New() %o, #lAAABIE iter () @ 2 5IEIEADIET A 71—
RATI2 7 VOBA T 27 M T,

int PyCallIter_Check(op)
op DN PyCalllter Type BIDGFEICEHZIRL T, TOBBIIEICKIIL T,

PyObject *PyCalllter_New(PyObject *callable, PyObject *sentinel)
Return value: New reference. Part of the Stable ABL #7224 7L —X 2R LET, mHID ST X
& callable 13518072 LT HE % Python DU LTATRELX 79 = 7 bR OBRATIDEFVERA;
callable 1%, PFEH N2 72 RICRORKBWENRA 72 = 7 b RIRI RIFUIR D A, ERIN
oA 7L =213, callable 3 sentinel 1T L WEZ IR & RIBAUEZET LE T,

8.6.4 TRXUVTFAATZ T I (descriptor object)
" IR F R (descriptor)” &, HBFA TV 27 POV OPDREEIZOVWTEHR LA T2 F T,
TARAIZNVIEZATY 27 M3 ATY =7 bOFFENZHD £3,

PyTypeObject PyProperty_Type
Part of the Stable ABL. $l&ABT A7 V) FEAMOBIA 7Y 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 2l b deser BT — XD T A7) FXDHEIFELafiz. XYy FTFX
ZVTRDBEIE 0 ZIRLE T, deser 3T AV VT RATY =27 PTRINIRD $HA, TT—
F v 7TV EE 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 XA 7Y =27 vOMATY =27 M TF, ZHUE. Python L 4 YizBl}
% slice E[MILA 7Y =2 FTT,

int PySlice_Check(PyObject *ob)
0b MAFZARFT T 27 FOBFECEEERLET; ob X NULL TH-oTERD A, ZOBEKITHE
WKL %9,

PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. Part of the Stable ABL 8 E L7l S H 7B RAFA XA T2 7 b
PRUET, X7 XX start, stop, BE U step lFATARA TV 27 MZBIF3EZDEEE LTHL
LRET, TNHDMHEIFVTNS NULL I TE, XSS 2 HICIE None DMEDLN KT, Mt 7 =
ZrE70r—2a Yy TERWEEICE NULL 2K L %7,

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 IZ8BF 3 start, stop, BXU step DA VT &

HEEBLES, COLEY—Fr Y ADRE % length LIRELE T, length XD BRERAL VT IR
W3- LTIRVET,

RO ZW2E 0%, =7 -0 X2 3fis ety bEFIC -1 BRLET (L. HBEA VT2 A
DWFT N —DD None TR, DOBEICLAITER» o HEZREE T, ZOHA, -1 2K
LTilstEEy b LET),

BEHL, BRI IOEBEMENTLKBZVTL &5,
N—ar 3.2 TEHE: AN, slice 513 DEIE 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 () DERZAE TS, slice 1B} 5. start, stop B
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YW step DA VT AEZRFIREZ LE T, O—F Y RADEE%® length . A7 4 ADKX % slicelength
KL £ 5, BRADA VT 7 RFBEBHEDATA R —BE LEAETI Yy 73N ET,

BHDEZWIF 0 %2, T7—DeERZEHANEELY FLT -1 ZIBLE T,

FEMR:  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 v 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—a v 3.6.1 TEM.
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8.6.6 Ellipsis #7717 k

PyObject *Py_Ellipsis
Python 181} % Ellipsis A 7YV =27 b T3, ZOA TV MEIX Yy FeRbERA, ZSRAY
YEFDETIE, DA TP =7 b ARSI BENDH D £, Py _None DEHIT, b v I
FoATI 2T FTT,

8.6.7 memoryview 77V b

memoryview A 7Y =2 M, MDA T =7 FEFU LS/ A S Python £ 72 =27 bDfEELE C &
L NLD Ny T7DAVE—=TT—2A TY,

PyObject *PyMemoryView_FromObject (PyObject *0bj)
Return value: New reference. Part of the Stable ABL. Xy 7 7 4 VX —7 2 — R %3547
Y7 b S memoryview A 7Y 27 b EERLET, b L obf DEZALARERANAY 77 DITT R
A= brZ2HR—-1F2%5, £D memoryview F 73 =7 MIFAZEEZAEETT, £ 5 TRIFIUIH
HLOBIZZRZD, T AR—X—DHIIcd EDNTHAEZDAREE 2D £7,

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 ZELRD NNy 7 7 &
LT memoryview & 7Y = 7 M B{ER L £, flags & PyBUF_READ %> PyBUF_WRITE O ¥'% &51C
A )= IS

N— ar 3.3 TEM.

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. view ¥ L TH A SNy 7 7 &% 7 v 7§ % memoryview 4 7
Pl PERERLET, BRI Ny 7 7 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
P2 6 ('C A Flortran @ order T) EfiLTc XEV F ¥ ¥ 7D memoryview F 7Y = 7
FEED £, XEUMNEF L TV AEE, memoryview A 7Y =7 MITTOXAEV RSB L T, ©
NYADFE, AEVIFa -3 T, memoryview A 72 =27 MIFIL W bytes 77V =7 b %25
L% d,

int PyMemoryView_Check (PyObject *obj)
obj 2 memoryview 7Y =7 bOBFICERIRLE T, BED L Z A, memoryview DY TV 7 R
DIERIIFFAI SN TV R A, ZDBIBUIEICHIIL £9

Py__buffer *PyMemoryView_GET_BUFFER (PyObject *muiew)
FEZEINTANY 7 7 =D memoryview DT 74 RX—F ab—iZ, KA YX—%iRLET, muiew
¥ memoryview £ Y A X Y ATRIFIUERD XA, 2O~/ nidileF v 7 LRWDTHATTE
FryZ LRIINIRGT, TN2R2L 779> a3280HHDET,

PyObject *PyMemoryView_GET_BASE (PyObject *muiew)
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memoryview Z L7 AR —=FLTWVWEF 7T 27 PADKA Y E %R L ET, memoryview 53
PyMemoryView_FromMemory () 7 PyMemoryView FromBuffer() D EH L TER I TWIE
AL NULL 23R L %3

8.6.8 /FEWAT I b

Python & $§8R 25—l A4 7Y =7 b (first-class object) ¥ LTHR— LT, ST EZFET S
“HEHEOEFEOA T 27 VB D £, Fo3HMASRA Y7 T, B3 A VY F LD TV
Z M UTHRERB DY 7uxs 2 LTIRES A 7Y 27 b 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 TWbE 47T =7
FERLET, $BRA 7Y 27 PRI TIRER L TWRWES, Py_None ZIBL £

EFR:  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 aTEEINT
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 LRDA 7Y = 7 » 2{# 5 FIEIZDOWTIX using-capsules Z SR L TL 72E W,
N—ar 3.1 TEM.

type PyCapsule
2D PyObject DY 7T XA FE, EEOEERL., CHIREY 2 —u5» 5 Python 23— REZFEHL T
fid C FFEDa— FITEEDEE (voidx KA Y XD T) BILENHZ L ZICHEHATT, 3T
Va—LATERINTWS C EbBBORA V2%, MOEY 2 —WIZELTZI2LHUHE S
EOCFT DItk fHbhET, ZUTED, BIice—-FEIN2EY 2—1DOFD C APL ITEH
@ import BHEEZELTC7 7R TEINTEET,

type PyCapsule_Destructor
Part of the Stable ABL. # 72 NMIWNTETA 77X a— ANy ZB RO XS ITERINET:

typedef void (*#PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor @ —/ Ny 7 DEIEIZOWTIX PyCapsule_New() ZBIELTL FE W,

int PyCapsule_CheckExact ( PyObject *p)
G518 PyCapsule DEHHICHTIRLE T, ZOBBIIHEITHINIL £5,

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule Destructor destructor)
Return value: New reference. Part of the Stable ABL. pointer #¥#83 2 PyCapsule Z{EH L %
T, pointer 5EUE NULL TH-o TIR D FHA,

KL 7256, HIAVERRE LT NULL 2R L3,

name SLFFNE NULL 2 B C XFFINDKRA ¥ X TF, NULL THEOWHE, ZOXXFINEA L
EB DTN EDRAEFTIREDNDD 5, (destructor ODFTRRNT 2 Z LIFFFAISNTVET)

destructor 75 NULL THEWEGE, H 7S ADHIBREIN 2 L 22200 S5y L TRUOH X
ij—o

DA TN EY 2 —NLDEMELE L TREZINSE5E. name ¥ modulename . attributename ¥ 5
EENBZIRETT, 29558, MOEI 2—ABEDH FEIL% PyCapsule_Import() TA ¥KR—
FEZZEeNTEET,
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void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
Part of the Stable ABL. 7 72 MBRIFEEINT WS pointer ZEDH L £5, KRR L 55165 %
AE LT NULL iR L E3,

name 51EUEH T MIRFEZI N TV R AFTE EMIC—BLARFERD 8 A, LI TEIITHEN
EN T3 name 25 NULL 72 5, Z DBD name 518 SR U < NULL TRIFAUTIR D £ A, Python
1% C ZFED stremp() %2# > TZ D name Z LKL 5

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject * capsule)
Part of the Stable ABL. 7 72 VICRBEINTWBRREDTRA NI 7 X ERLEST, KWL E
BIsheRoE LT NULL 2R L %9

AT RVENULL 27 A 7R LTHOIENTEET, o T, RDED NULL Az F — %25
LTCRWATREMDIH D 3, PyCapsule_IsValid() B> PyErr_Occurred() ZHH L CHEZEL T2
éL\O

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABL. 1 7R VIRFENTWABHED Y 7F X b (context) ZiRL 5, KK
L6, B 2R0E LT NULL 2K L £,

AT RVENULL 23T F AP LTHOIENTEET, o T, RDED NULL Az 5 — %25
LTCRWATREMDIH D %23, PyCapsule_IsValid() B> PyErr_Occurred() ZHHA L CTHEZEL T2
SV,

const char *PyCapsule_GetName ( PyObject *capsule)
Part of the Stable ABL. 7 7E/VICRIFEIN TV AEAED name IR L 3, KRLEGE. HlsE
AELT NULL 2R L E9,

# 7L VE NULL % name & L TROZENTELT, > T, RDED NULL 3= 5 — 25 L TR
AJBEMEDH 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 =1L T VEENPS CAT I 27 bADKRA Y EZEAL VKR=-FL
%5, name 51BEZ DEM DL L% nodule.attribute DX I IHEELRITNE LD ETXA. &
TNV E N T WS name 13 Z DXXFHNTEMIC—H L RIFIUIR D - A, no_block BED
Ki, €Y 2 — V% (PyImport_ImportModuleNoBlock() Zffi-T) 7Ry Z7¥FTIWZA VK- L%,
no__block DBMEDWF, €Y 2 — & (PyImport_ImportModule() % ffioT) BEEDHIETA ¥ A—F
SNFET,

BN L7356, 7 LOWE RAU2 2IRLE T, KRLEGE. HIAZREL T NULL 2IKL
x93,

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
%, 3E NULL T. PyCapsule_CheckEzact() % %A L, JE NULL R4 ¥ R EH{MHAL TVT, N

@ name D518 name £~ v FLET, (name DT FEICDWTIE PyCapsule_GetPointer() %
ZH)

BWHZ B . PyCapsule_IsValid() DEZERTHE., £®TDT 7+ v ¥ (PyCapsule_Get() Thh
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$5 2 TOMK) RIS 2 Z e RAEESNE T,

F 7227 FHERT name By F LESHEICIE 0 2, ZhLHOEEIZ 0 ZIRL T, TR
WML /A

int PyCapsule_SetContext ( PyObject *capsule, void *context)
Part of the Stable ABL. capsule WD a > 5% X b RA ¥ X% context ICHEL E T,

L7560 &2, RML 7B ZRELTIE O ZIRLET,

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule Destructor destructor)
Part of the Stable ABIL. capsule WD T A+ 5 7 &% destructor \CRELE T,

RIIL75 0 2. RML 7B ZRELTIE 0 ZIRLET,

int PyCapsule_SetName ( PyObject *capsule, const char *name)
Part of the Stable ABIL. capsule W@ name % name IZEEL EF, name DIE NULL D =, Z
UL capsule I D B RVEMEZFROBENH D £F, b LT TIC capsule 1ZIE NULL @ name 23RIF
SNTWEE. ZRUSHT 2BIIIITONEE A

BIIL76 0 &2, RL725BIAZRELTIE 0 ZIRL T,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABI. capsule WERD KA > X% pointer \ZiE L £F o pointer & NULL TH - T
372 h EHA.

BILT6 0 %2, KBLESHBINEZRELTIEO ZIBL 9,

8.6.10 oz RL—RATxU

Vrzpr—=EF 7Yz ME Python Y 2 3L =X AT L —KZ2EET2DIMoTN0ELF T2 MT
T VxR —RATI =7 MIEH, PyGen_New() R PyGen_NewWithQuallame () DRIRAIRFECH LT
137K, % yield $3HBDOA T L —2a I ERINET,

type PyGenObject
VIR —=RFATI 2T MfibA T3 C #EARTT,

PyTypeObject PyGen_Type
VAL —RATT 27 MIIHIBT AT =27 M T,

int PyGen_Check ( PyObject *ob)
0b BT 2 AL —=EA T 27 FDGEICEZRE T, 0ob i NULL TH o> T4 D FHA, ORI
WL £9

int PyGen_CheckExact (PyObject *ob)
0b 3 PyGen_Type DFAICEEIRLE T, 0l NULL THoTIRD FEA, ZOBEBUIEICKIIL
9,

PyObject *PyGen_New (PyFrameObject * frame)
Return value: New reference. frame 73 =7 MZHEIDWTH R 22 —X ATV =7 bV EE
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BMLUTRLES, ZOBIE frame NOSREBAE T, 51805 NULL TH - TIERD FEA,

PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qual-

name)
Return value: New reference. frame A 73 = 7 b oIz =22 —X ATV =7 MEAEKL.

__name__ ¥ __qualname__ % name ¥ qualname WCFEL TRL T3, ZDOREIL frame ~DSH
BFBRAET, frame 51E0E NULL TH o Tidih 8 A,

8.6.11 JIL—F>ATxoU

N— a3 v 3.5 TEM.
AN—F A TY 22 I async F—TV— F&flio TERLBEBIET ATV =2 FTT,

type PyCoroObject
AN—F A TP bDIDD C HEERK,

PyTypeObject PyCoro_Type
AN—F XTI MINET AT b,

int PyCoro_CheckExact (PyObject *ob)
0b B3 PyCoro_Type DFEIWEZIRLE T, 0b I NULL THo TIRD EFHA., ZOBEKIIEITKIN
LE7,

PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame A 7Y =7 b oLV al—F v+ 7Y =7 bREKRL T,
__name__ ¥ __qualname__ % name ¥ qualname CEREL TRL £ 3. ZDBEEIE frame ~NDSHR
2EBVET, frame 5180 NULL TH - Tidih £HA,

8.6.12 OVTFAMEHATD TV b+

ER: N—Y =3 ¥ 3.7.1 TEHE: Python 3.7.1 T2 TDaAY7TFAMEHD C AP1 O 72 F v i,
PyContext, PyConteztVar, PyConteztToken D\ DIZ PyObject KA 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 2B L T X\,

N—Ya ¥ 3.7 TENM.

Z DHITIX. contextvars TV 2 — LD C API OFIICOWTEHAL 3,
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type PyContext
contextvars.Context A 7P x 7 b ERIRT 270D C HEEK,

type PyContextVar
contextvars.ContextVar A 7Y =7 F 2RI 37200 C MGk,

type PyContextToken
contextvars.Token A 7Y =7 M ERHT 27200 C REEMK,

PyTypeObject PyContext_Type
AVTFAM BERBT2MMA T2 b,

PyTypeObject PyContextVar_Type
AVTHFANER e RBT A T2 b,

PyTypeObject PyContextToken_Type
AVTFAMEH =Y BERBT2UA T2 b,

MFzyr<rn:

int PyContext_CheckExact (PyObject *0)
0 B PyContezt_Type DHFAICEHZIELE T, 013 NULL THo TR D FEA, ZDOREEIIEITK
mLES,

int PyContextVar_CheckExact (PyObject *0)
o B3 PyContextVar_ Type DHHICEZIELE T, 013 NULL THo TR D FHA, ZOBEITHFIC
I E 3,

int PyContextToken_CheckExact (PyObject *0)
o H PyContextToken_ Type DHZFEWXEZIKLE T, 01 NULL THoTIERD FHA. Z ORI
HIZHII L LT,

AVTFRAMATY 27 M RIS B

PyObject *PyContext_New (void)
Return value: New reference. HILWZED AV T XA ATV =7 b RELET, =7 —2EE 7
BE1X NULL 238U £9,

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. JEXNTz ctz AV T XA MEA TV =27 POEVWAL—2ERLET,
I35 —RELGEIE NULL 2R L 9,

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. BIIED AV THF A MF TV 27 bRV IV —ZER L ET, =7 —
DX 7235513 NULL 2B L £ 3

int PyContext_Enter (PyObject *ctz)
ctr ZHRIEDAL y FOBEOAYTFRAMIRELE T, HIL7H 0 2, KRWLAES -1 ZIRL
£9,
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int PyContext_Exit (PyObject *ctx)
cte AV TFA RN, 1 OHIOI Y FFRAPRBEDRAL y FOBRED Y 7F X MIETLL
F9, ML s 0%, KRELZES -1 ZRLET,

aYTEF A NEROBE:

PyObject *PyContextVar_New(const char *name, PyObject *def)
Return value: New reference. $1 L\ ContextVar 7Y =27 M EER L £3, name 51EIIAERE
BNy ZJOHPNTHDLNE T, def 5IBUZa Y TF A MVERDT 7 )V MEEIEET 20, 77 4
VR HIZNEEE NULL T, 7 =M E 7245513, BI%IL NULL 238 L %7,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AVTFRAMNEBOMEEZEE LT, BEHICT 7 —2SE 2581 -1 . [EXREAD2 - TH RfFe
LRATHII—DPEERDPSHEIT 0 ZIRLET,

IV T FANERDBRMD» - 1255, value 3TN EIFTRA Y RICK->TWET, aY7FAMEK
DR S Bbhofc HBEZ. value BHETDDIIRD LS ->TWVWET:

o (NULL TZIUIUX) default _value
o (NULL TRIFAUIL) var DT 7 L MHA
« NULL
NULL ZFRi3E. ZORBUIH L WBRZIRL 7,

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. BHEEDQ 2 > T F X MZBWT var D% value Iy PLEFT, ZTOD
EHEIZEZHLO =T AT 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 AIA 7Y = 7 b 2REL TV E T, UM TBEEK
2SS HECE. HOPUDANY X T 7 4 )L datetime.h % — R include L (Python.h lZZ D7 7 A )L
% include L ¥+¥A). PyDateTime_IMPORT ¥ 7 B %, #EIXEY 2 —LAIHILEI A &, EEH L TEH S BE
BHHET, O vIELI O~ v Tlibi 2 #INZA% PyDateTimeAPI 12 C MHEAND R A ¥ &% A
NnxI,

UTC Y IN T 7R TBRIHD~ T A:

PyObject *PyDateTime_TimeZone_UTC
UTC &4 6V —=VIHY T2V by 2IBLET, 24T datetime.timezone.utc ¥R UA
727 T,

N—ar 3.7 T
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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 R 0R- 3 8

int PyDateTime_Check ( PyObject *ob)
ob 73 PyDateTime_DateTimeType %% PyDateTime_DateTimeType DV 744 DA 7Y =7 b
DGEWCERIBELET; ob 13 NULL TH o TR D F8A, ZOBEIZEICASIL E5,

int PyDateTime_CheckExact (PyObject *ob)
ob % PyDateTime_DateTimeType DHEFICEZIEL £7, 0b I NULL THo TIRD FHA., 2D
BIBUIH WCRII L $9

int PyTime_Check (PyObject *ob)
ob 7% PyDateTime_TimeType 27> PyDateTime_TimeType DU T XA DA TP = 7 F DA
HZRLET; 0b 1d NULL THo TR D F¥A. ZOBBREICHEIIL T,

int PyTime_CheckExact (PyObject *ob)
ob 73 PyDateTime_TimeType ODHEICEZIEL $9, 0b 1d NULL THoTIIRD FH A, OB
HIZHII L LT

int PyDelta_Check (PyObject *ob)
ob 73 PyDateTime_DeltaType %!7» PyDateTime _DeltaType BIDH¥ 7 XA FDA T =7 DFE
WHZPBELET; ob X NULL THo TR D FHA, TOBEBIEEICHRINL T,

int PyDelta_CheckExact (PyObject *ob)
ob 7% PyDateTime_DeltaType DFEICEZIEL 3, 0b & NULL TH o Tid D FHA. Z DR
FHIZHRIIL 5,

int PyTZInfo_Check(PyObject *ob)
ob 7’ PyDateTime_TZInfoType %2> PyDateTime_TZInfoType DY 7 X A4 FDATY 27 + DI
BIEZRLET; ob I NULL THoTIR D ERA, ZOMKIIEITHIIL ET,

int PyTZInfo_CheckExact (PyObject *ob)
ob 7% PyDateTime_TZInfoType DHEICHZIR L £ 5, ob & NULL TH-oTid D FEA, ZDH
BUAE TR L £5,

MUREA 72 =27 b 2ERT 270070 TS

PyObject *PyDate_FromDate (int year, int month, int day)
Return value: New reference. 8 L7z, A. HOD datetime.date 7 7Y =7 FZ2IRL 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. $8E Eh7=F. A, H. K. 75, B, v4 27 vf, fold ® datetime.

datetime A 7Y =7 FEIRL E T,
N— 3 v 3.6 TEM.

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. T8E€ XN 7=k, 7. B, w4 7o), fold D datetime.time 7Y =
7 MRIRLET,

N—Ya ¥ 3.6 TENM.

PyObject *PyDelta_FromDSU(int days, int seconds, int useconds)
Return value: New reference. 8 EN7zH. ¥, ¥4 7 M D datetime.timedelta X7V =7
BRLET, v4 27 datetime.timedelta A 7P =7 P TERIN TV BHEFHICAS XS
WIERL 21TV E T,

PyObject *PyTimeZone_From0ffset (PyDateTime DeltaType *offset)
Return value: New reference. offset 5|8 THELEEA 7ty b ZFO, AHIDR W datetime.
timezone A 7Y 7 FEIKLET,

N—Ya ¥ 3.7 TEM.

PyObject *PyTimeZone_FromOffsetAndName (PyDateTime DeltaType  *offset, PyUnicode

*name)
Return value: New reference. offset 3| THEELIEEDA 7€y &, *name DX A LY =%

#FFD datetime.timezone A 7Y =7 FEIRL F T,
N— g v 3.7 TEM.

MFo~xZrnuid date A 79227 P67 4 =V FEZRD T 2ODH DT, 5143 PyDateTime_Date
F723 2 DY 727 7 2 (21X PyDateTime_DateTime) ® £ ¥ A X ¥ A TRIFIUIRD T8 A, 5%0% NULL
WLTEZRLT, MFzy 73 fTV0EEA:

int PyDateTime_GET_YEAR(PyDateTime Date *0)
FRIEOBBTRLET,

int PyDateTime_GET_MONTH(PyDateTime_Date *0)
A% 120 12 OMOBTRLET,

int PyDateTime_GET_DAY (PyDateTime Date *0)
H%Z 125 31 OMOBETRLET,

UTFoD~<2Zvik datetime A 79 =27 + 2567 4 — AL KEEWRDODHTDDODDTT, 58X
PyDateTime_DateTime /2 Z DV 77 5 ADA Y ARV ATHRIFINIRD XA, 518 % NULL 12 L

222 %8 EZE BRATZ 1Y b+ (concrete object) L1
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TR, MF v 71TV ERA:

int PyDateTime_DATE_GET_HOUR(PyDateTime DateTime *0)
Rz 0 225 23 OB TIRLETS,

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
D% 025 59 OROBITREL T,

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
% 025 59 OMOBETRERLET,

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
<A 7a%E 025 999999 ORI TRL F5,

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
74—V R GRE: =24 22X BRHOTLOZE) 2 005 1 $TOEKRTRLETS,

N—a v 3.6 Tl

PyObject *PyDateTime_DATE_GET_TZINFO(PyDateTime DateTime *0)
Return the tzinfo (which may be None).

N—a ¥ 3.10 TEM.

MFoxZ7vlid time A 79227 F067 4 =V FMEZID HT72DDHDTF, 5143 PyDateTime_Time
FREBFDOVT I ITADA VARV RATRITINERD TR A, 518% NULL I LTER ST, Bz v 7317
WEHA:

int PyDateTime_TIME_GET_HOUR(PyDateTime Time *0)
Rz 0 225 23 OEOBKTIRLET,

int PyDateTime_TIME_GET_MINUTE(PyDateTime_Time *0)
D% 025 59 OROBITRLET,

int PyDateTime_TIME_GET_SECOND (PyDateTime Time *0)
% 025 59 OMOBETRERLET,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
<A 7a%E 025 999999 DRI TIRL F5,

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
74—V R GRE: =24 22X BRHOTLOZL) 2 0005 1 $TOEKRTIRERLETS,

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 TEN.

DFRo<=27nml3 time delta A 7Y 227 v 267 4 — L FEE2L2DETEDHDODDDTT, 518X
PyDateTime_Delta M Z DYV 77 5 ADA Y AR Y ATRIFNIRD ¥ A, 518% NULL 12 L Tid7%

8.6. ZoftDATZ 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— g v 3.3 TEM.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_ Delta *0)

BEZ 0 225 86399 DI DERTIEL %3,

N— ar 3.3 TEM.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_ Delta *0)

<A Z7u®z 025 999999 OMOEHBTRL 7,

N—Y a ¥ 3.3 TEM.

UTFo~2nmid DB APl 2533 % L TOEMHTY:

PyObject *PyDateTime_FromTimestamp ( PyObject *args)

Return value: New reference. datetime.datetime.fromtimestamp() IZIET DIHE L 72515 % 7
D BF727% datetime.datetime 7Pz 7 FEAER L TRLE T,

PyObject *PyDate_FromTimestamp (PyObject *args)

Return value: New reference. datetime.date.fromtimestamp() (ZIE T DITE L2518 &X I A5
#7272 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 b E4ERK L £3, Python 7
Z R types.GenericAlias MU T Z & [WFETT, 58 origin ¥ args 1% GenericAlias O
__origin__ BXU __args__ BETZNZTNFREL £T, origin I& PyTypeObject* TZIFAX
7263, args & PyTupleObject* F7213LE D PyObject* TF, args DX T THRWVEHEICIX 1
XN EHEIICER I, __args__ 121X (args,) PRESINE T, 518F = v 7 3HR/NRR 7=
B, 7zt Z origin BEERT AT 27 P TR THEBITOH LIZEKYI L £3, GenericAlias @
__parameters__ JBMEIX __args__ 2 OBBIIIG U TEBIEAKINFE T, KB LGS, HIst3EH
ST NULL 2R L £9,

PURIEROBZ Y = 2V v 2125 561TT,

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 TEMM.

PyTypeObject Py_GenericAliasType
Part of the Stable ABI since version 3.9. Py_GenericAlias() IZ&XDRENZ COHRATI =7 b
T, Python ® types.GenericAlias ¥ RT3,

N—ar 3.9 TE.
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NINE

#HA1L (INITIALIZATION). #&T4LE (FINALIZATION). XL K

Python #IEALRRE $BMIL T E W,

9.1 Python #JHA1LLLRI
Python 23#®AEFNT WS 7 7V & — a ¥ Tl D Python/C APT BI¥UE {5 #iiC Py_Initialize()
BB MR AU D /A, ZHZIFFISE LT W o0 oBEE JO0-NILGBREEH HdHD £7,
ROBIENE Python OFIHHLDHIT B Z2IFFOHIE X3
o ARERIEL:
— 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()
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PyMem_GetAllocator()

PyObject_GetArenadllocator()
— Py_GetBuildInfo()

— Py_GetCompiler()

Py_GetCopyright ()

Py_GetPlatform()
— Py_GetVersion()

o I—T 4 UT 4:
— Py_DecodeLocale()

° )‘JE])‘?D/}“"‘;Z

PyMem_RawMalloc()
— PyMem_RawRealloc()

— PyMem_RawCalloc ()

PyMem_RawFree()

AW ROBEEIE Py_Initialize() X DHENC BMUYHIANRE TEHD FHA : Py_EncodelLocale(),
Py_GetPath(), Py GetPrefiz(), Py_GetEzecPrefiz(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName (), PyEval_InitThreads () .

9.2 JO—NILRREEE
Python 121%. #&c RIHEERLA 7> a V2 HlHT 2 270 — N BRBEDDDERDH Y ET, T7 4L T
F D75 7F avy R4 VAT ay THIEIRNE S,

AT arvTII ey bENDE, VI TDMEIZDA TS a vhity bEINEBICRD 5, B
-b Tl& Py_BytesWarningFlag A% 1 IZFE X, -bb Tld Py_BytesWarningFlag 7% 2 WICFREINE T,

int Py_BytesWarningFlag
bytes ¥7:13 bytearray % str LI L7HE. £ bytes % int LB LGB ICEL 23
HXEET, 2 LEDEEZREL TV EIHEEIE. =7 —2RESITET,

b A a v THRELET,

int Py_DebugFlag
N=P—DF Ny FHHZHEMILET, (EMREHTT., ar M At T a VIREFELET),

-d + 7’3 3 > ¢ PYTHONDEBUG BRIEZTHREL F7,

228 % 9 & #HAML (initialization). & THIE (finalization). AL v R
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int Py_DontWriteBytecodeFlag
JEX HICRE L7284, Python 13V —REY 2 — DA VK- FREIC .pyc 7 7 4 VO E kA
Ao

-B #+ 7Y 3 > ¢ PYTHONDONTWRITEBYTECODE BRISZHTCHREL 9,

int Py_FrozenFlag
Py_GetPath() OHFTEY 2 —IRBARZAZEIDHL TVWE L EDT T — Ry =Y ZMHIL 75,

_freeze_importlib B 25 ALY frozenmain 7' v 2T AMBERT 2IENFT 7 TF,

int Py_HashRandomizationFlag
PYTHONHASHSEED BRBEZEMZE TR WCFINCRUE SN HEIT, 1 PRE SN T T,

7 2 7 ¥a Th\WEE., PYTHONHASHSEED BRIRAZHK ZHiA S — 7Ly b > ay— FEOHEEL
¥9,

int Py_IgnoreEnvironmentFlag
2T PYTHON* BRIFZAEZ MM L £ 3, 21X, PYTHONPATH X PYTHONHOME 7% ¥ C3,

-EAXFvarve -1 A arTHRELET,

int Py_InspectFlag
BHIDSIEICRA I VT I BEESI N B -c A 7Y a VORI NERIZ, sys.stdin X —3 F
NMCHAZINRBWE ETH>TH, A2V T Ipaxy REFEF LKA VXS 774 TE=-FIZA
DET,

-i +7°3 3 > ¢ PYTHONINSPECT BEZHTHREL FT,

int Py_InteractiveFlag
i AT a v TRIELE T,

int Py_IsolatedFlag
Python Z[RREE— FTHEITLE T, FREEE— FTIX sys.path ZRZV DT 4 L7 U2
DYA bRy =Y DT 4 L7 M) 2EAEEA,

I F S aryTCHRELET,
N—3a 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 BRIBZEHMETH WX FINCHESINZIGEIT. 1 KHRESH
%9,

kDL I PEP 529 2B LTI EEW,

M e]RE 2 3R5: Windows o

9.2. JO—-NILBREEH 229
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int Py_LegacyWindowsStdioFlag
7 5 7HE B TRWEE. WindowsConsoleI0 DD D IT i0.FileI0 % sys DFMER MY —L ¥ L
TEWE T,

PYTHONLEGACYWINDOWSSTDIO FRIBZERMZE TR W FINCHREEINZHEIC. 1 KERESINET,
EDEELLIZ PEP 528 2B L TL X\,
FHa]REA 3218 Windows .

int Py_NoSiteFlag
site EY 22—/l ® import &, ZDEY 2 —HT7R > TWiz site Z & D sys.path NDIEIEZ L)
WCLET, BT site ZIRIIC import LTH, ZNHDFIFIETINFEA (FITLEZVWERIZ.
site.main() ZFEXHLTLZE W),

S AT aryTHRELET,

int Py_NoUserSiteDirectory
AP CNYT—SDT 1LY k) % sys.path ITEML FH A

-s *+ 7> a ., -I. PYTHONNOUSERSITE IRIEZH TR EL E T,

int Py_OptimizeFlag
-0 *+ > a >~ ¥ PYTHONOPTIMIZE BEZMCTHELET,

int Py_QuietFlag
AVRIT VT4 7E—FTH copyright ENXN=Ta DXy tE—IZRRLER A,

-q A7 aryTHRELET,
N— a v 3.2 TEM.

int Py_UnbufferedStdioFlag
RN BT S — 2Ny 77 YU Y 7 LRWE SITREIL $3,

-u 4 7> a >~ ¥ PYTHONUNBUFFERED BRIEZ M CTHREL £7,

int Py_VerboseFlag
EV a2 APHULEI N7V ICA v =YL, ZADBEZ (77 A VARENL I VED 2 —
V) BB — RFENOrZERRLET, H) 2 U EDEEE. EY2a—-L2MRTILECF v
L7 7ANZERAy =V MNLE T, $ RTROEY 2 -7 V=27 v AT 2 1HR
BRMELE T,

-v * 73 a ¥ PYTHONVERBOSE BIEZ M THREL F75,

230 % 9 & #HAML (initialization). & THIE (finalization). AL v R
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9.3 1>2—71) XDOYHAL L #& T HIE

void Py_Initialize()

Part of the Stable ABI. Python £ > &2 —7"V X 2@t L 3, Python OEDALZITS 77
r—aryTid, Mmodbsw3 Python/C API Z{HH 3 % & b HiIC Z OB FF N S 21T UL
DEEA, WL D2DHIFMIDOWTIE Python MEAEET 22 LT 230,

COBBIER - FBEAEY 2 —L DT —7 )L (sys.modules) ZHHUL L., Higr 22 EY 2 —LH#E,
builtins, __ sys BERLET, /2, Y 2 —LHE R (sys.path) WAL 5,
sys.argv OXEIFITVWER A, FET 2ITIE, PySys_SetdrguEzr () o T & W, ZOBEE%
(Py_FinalizeEz() ZMHIFIT) BEMIHL THABITVELA, RDHEIZD D A, LK
M, 2Bz 7 —T9,

main

—_——

JEFR:  Windows Tld 0_TEXT 7*5 0 _BINARY N2 VY —LE— FRZEEXNFETH, ZhEZo C
SR LBFoTNWEaryY —TO Python BADFEVHETICHHEEERIZFLE T,

void Py_InitializeEx(int initsigs)

Part of the Stable ABI. initsigs 12 1 Z¥aE L7IGE. ZOMEBIX Py_Initialize() EELT XS
FEL £3, initsigs 12 0 ZIEE LG E. PIHALRO S 7 F ANV RS OERERF Yy T2 D
TE, Z4Ud Python OEDALTERTL & 5,

int Py_IsInitialized()

Part of the Stable ABI. Python 4 > & 7"V ZBIHHLE A THIUIE GEE ) 2, 2 RITFUIH
(¥a) 2R UL%F, Py FinalizeEz() ZW-UHIL72&IX. Py_Initialize() ZHUOMFUOH T £ T,
ORI IR L ET,

int Py_FinalizeEx()

Part of the Stable ABI since version 3.6. Py_Initialize() & ZhHED Python/C API BE¥T
fTol2TOUMMELAVEZER DI L. &IED Py_Initialize() MUH LLIZ Python 4 ¥ &% 7Y
ZAWERLT2RTOY T4 X T Y X (sub-interpreter, RaC® Py_NewInterpreter() % ZH) %M
EL T, HAEMNZRKE T, ZOBBIC X > T Python 4 & 7V ZDHEMR L2 X E VIS TR
NFEF, ZOBKE (Py_Initialize() ZFHETIC) BEFCHL THMBITVERA, BFEITERD
B3 0 TF, KTIFT (N9 77 ) Y 7 ENEF—ROBEHL) DT T — 55 oA -1 R
INET,

OB RBEINTOIHEIIW L DO2H D £F, Python DEDIAAZIToTWET TV r— 3
VT, 7V =2 a v EREH TSI Python ZFHEH L-WZ BB ET, T2 BN
0— RA[gEA 77V (H2 WX DLL) 25 Python £ Y X 7YV X%Zua— 3577V —2a»Tld.
DLL #7 > u— K$3HiIZ Python DR LA TV ZL2THRRLIZVWEEZ 20 LAEEA, 7
TV r—2ayATEETWEXEY Y =7 Z2BIT 22, BAFEX Python BHERLIEXAEV 2T
TV =2 a OB TRNCHRE BB 5E86HD 5,

NTBLUVEEREIE: TV 2 NARET2—LNOFA T2 MI5 VXL LIEHFTHIBBEEAE T,
IR, OATI s b (BRATY 2 PO ERET) REV 2 MKETETAL T IR
(L_del__O AV v F) BEBMLTLES CeAHD T, BIcn— FIN3B X512 5TV BHEE

9.3.
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EY 2 =P Python iIZ&k->Tr—FEINTWEEAE, 7oua— FENEHA, Python 23R L 72
AEYDBDLTOLRPLBREINZ VDD LNERA (XEVY—2Z2RALLL, E3#HELTK
7ZEWV), A7V 27 MEDERSRICHEIN TV A X BV BRI hiRnwZ erdh £3, HRE
Va—ADHRLEXEYZBRSNLZCIENDHD $F, IHREY 2 — Mk o TR P18 —
FrE2EMEMUHTEIELSEELARNZ DD 3, 25 LRMIE, Py_Initialize() R
Py_FinalizeEz() % 2 L L FMUOH T LRI DB E T,

5184 L T B A X b cpython. PySys_ClearAuditHooks XM L %7,
Py ySy

N— g r 3.6 TEM.

void Py_Finalize()

Part of the Stable ABI. Z ®B#UE Py FinalizeEz () OBRFHMMEN—T 2 > T, ROEND D F
Ao

9.4 7OERXTARFDNFA—%

int Py_SetStandardStreamEncoding(const char *encoding, const char *errors)

b L Py Initialize() DPFHINZ 45, ZOREEIEZ DRNCHEZITUER D A, ZHED 10 1T
BWT, YOy a—74 YIBIUOYART S RS %, str.encode() ¥ FIERDEK T
ELET,

ZhiE. BEZEDE D 20 PYTHONIOENCODING OfEi%z FE XL, HoHAAI— R 10 v
aA—F 47 %aryru—)LTE3L5CLET,

encoding ¥ errors D ¥H S EFIEM 5% NULL 12§ % Z ¥ G, PYTHONIOENCODING ¥ 77 # L b
BOYE L2 EEHARMES Ze N TEET (MOBREKFELET),

ZDFIE (52 WVIFMDFE) 1D 5T, sys.stderr I&HIZ "backslashreplace” =7 — > K 7%
iS5 2 ITHERELTLEE N,

Py_FinalizeEz () ZFMUOH LB ER. Py_Initialize() 2O TN, OB Z HEFOH
TRHEPHBTL & D,

RIIL7eH 0 2. 7 —DEEIRX 0 THRWEZELET (Bl A 27V X3P =1k,
COBBAF I E N5 E).

N— 3 v 3.4 TEM.

void Py_SetProgramName (const wchar_t *name)

Part of the Stable ABI. ZOMBEMIHE TS, WIS Py_Initialize() ZMEOCHT LD Bl
WX R ER D R A. ZOBBIZA 27V RICT 27T 40 nain() BBUCHRE L2
argv[0] GIBDMEZBEZAET (VA Fx v 77 XIEWEINET), ZO58UEIX. Py_GetPath() %,
IRICRT 2B, 4 > &2 7V 2 OETAIREHERD 5 Python 7> XA 554 75 U ANOHEN
NRRAERRT 27201 fEbNE T, 77 40 bOfHIZ 'python' TF, ¥ Y 1 K
X v 77 ZXFHIT, BREEEBICA > TORITER ST, ZONRE T 0S5 LDEFHICE
BELTERDERA, Python £ VX TV XADa— T, ZOREHEHBONELEET 2D DIE—1]
HHEEA,

232

% 9 & #JHAML (initialization). 7R (finalization). XL v K



The Python/C API, JJ—2X 3.10.19

NA MXFFHN % wchar_* XFHNIT 23— K§ 512id Py_DecodeLocale() o T 7ZE W,

wchar *Py_GetProgramName ()

Part of the Stable ABI. Py_SetProgramlame () TiEINT=T 0T T 0%, T74+bD Tl
Z 5% %IB L% T, BBDIRTSCFAIR A ¥ ZIFEHZRGRTIERZ R L £, BROFOHE LA Z o
EZZEETEE A

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a3 ¥ 3.10 TZEH: 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— EKE D7 7 ANDBA VA=A EINTWVWEIEMTH S
exec-prefir IR L E 3, ZODfHIX Py_SetProgramlame () Tty b EN/27 07T AZRWL DD
BREBEZARZ b iz, BaxotMnHAlr o8Il shEd, FIZX vl J 240 ' /usr/local/bin/
python' DIFE. exec-prefix & '/usr/local' 127D %5, BIBADNR T LFHIRA ¥ XIFEHT 2GR
IR L F; BROMFTHLANZ ZOEZ2ZEETEEEA, TOMEIF Y LV D Makefile 12
FEE SN TV S AR exec_prefix . BV F{HIC configure 227V 7 MIHEE Lz --exec-prefix
FIEITHB L TWE T, ZDfHEIE Python 2— K5 51 sys.exec_prefix & L THATE £3, Unix
DATHMT,

HR: 779 b 74— bKEFDO7 7 AV (RITEASLEAEZI A T750) BloT 42 PYY Y —AIIZ
A4 YR P =LEINTVWBEE, exec-prefix 1 prefix ¥ Bz b F3, HARR A >R b —ILERETIE,
T 9 N7 —LIHKIFD T 7 A B Jusr/local IKNDOENDE—FH, 7T b7+ —LMKFDT >
A WE /usr/local/plat 7V VY =KD LN E T,

NS, T b T A= 2iE N—FU =TV I T 77 IV OMHAEDEERIELET, Hi
ZI1Z. Solaris 2.x ZEEXHTWS Sparc ¥ VEETRAL TSy b 74 —LTH B ARLETH,
Solaris 2.x ZEIfEEETWV2 Intel v VIFED 79 F 7+ =212 D EFT L. AL Intel v 2T
 Linux ZEEX B TVWARLERFDOTT Y b7+ —A T, —RINICIK, AEARLV—FT 4
VATATH, ATV —VETarvOEIDDIIELRSE TSIy b7+ —LTT, I Unix DARL—
T4 YTV RATLADEEFFEEERANTT; JE Unix DY ZAT LT, A VA= AHEIZETHE
7o TWT, prefix ¥ exec-prefix IZIFERD IR BLFIINFRESNTVET, T2 LFELD
Python N4 F2—=FE7I 9 M 74— ZIMEFELRVOTHERELTLEZEY (EEL, D=3
> ® Python T2 ¥ XA L ENPIEIKEL T,

9.4.
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A7 LEHHE X, mount X automount YR T AEMHoT, T v b7+ —2LHD /usr/local/
plat ZRR o7 7 ANV AT LARKEE, 75 v b7 4 —AMT /usr/local ZHET 27D DFKE
HEEH>TWBETL & D,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a2 3.10 TEHE: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetProgramFullPath()

Part of the Stable ABIL. Python EfTAIREFRDTER 7075 2% %RLET; ZOMHEIET 7 +1 b
DEY 2 —WRRAR% (RiEhD Py_SetProgramlame () TREINTZ) 707 T 150 58T 2
WEIWERINCEIRE SN E T, BRI XFHNIRA ¥ ZIIER R0 B R U E 3 B L
X ZDEEEETEEH A, ZDEIE Python 2— F2 513 sys.executable ¥ LTHHATE 7,

This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a ¥ 3.10 TZH: It now returns NULL if called before Py_Initialize().

wchar_t *Py_GetPath()

Part of the Stable ABI. 77 4V FDEY 2 — VBN AZERLET;, SREF (Lo
Py_SetProgramliame () THREEIN) a7 I 0t W OrDREEZH»OFEINET,
RO 22 XFIE. 7Ty b7+ — LMEEFOARRXYI D XFTHEsn—EDT 1 L7 b YA
5% b ET, KUHXFIX Unix £ macOS T ':', Windows TliZ ';' T3, BAEINR T FFIR
4 ¥ RIFERREETEEZIR L T RO LANZ Z OfEZZETE £ A, sys.path 131~
ZTV R K> TIOETHHLEI N, ZORICEY 2 — %20 — RTIEOMBARRELET 2729
WIBIES 5 Z e AARET, WV TWwz s EhEd,

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, DK
W Py_Initialize() X DENIMEOIH X NG, Py_GetPath() \d7 7 /L b DB ARRAZEIHL
o83, ROVICZOEBDEZTMBASAEZRLET, 24U Python 7 7V r—> 3 i
HARENTVNT, ZO7 TV r—2a yBETOEY 2 - LOYHEZERHEL TWD & ZI1E
FTFe RRET T v b7 4 —2MEFEORYID XFTHEENTWEIRERD D 3, RKYID TR
Unix & macOS T ':' . Windows TiX ';' TT,

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 F 5121 Py_DecodeLocale() ZffioTL72& W,
NAGIBENECav—3hxd, LedoT, O LZE TRICHCH L35 Bz @R TE %7,

N=Tay 3.8 TEH: 7ulJ r04HNboT. BT T LD TNNAD sys.executable IT
fibhd k5T h E L,
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const char *Py_GetVersion()
Part of the Stable ABL. Python 4 ¥ X 7V XDAN=Ya Y ERLET, N—=YaviF, ROXk5%&
ERDOFHITT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

=T —F (BRAIIDAR=ALFET) i, BED Python D=V a ¥ TT; BAIOXFIE, ¥V F
FTRUILGNIX T ¥y —N=Tar 34 F == a T, BBDPETFINRA ¥ RITHIR
R Z R L £, BBOMOHLIIZ ZOEZZEETE LA, ZOfEHIE Python 22— F22 513
sys.version & LTHIHTEET,

const char *Py_GetPlatform()
Part of the Stable ABL. IHIEED TS v b7+ —2D 7T v F 7 — LI FH %R L £ 5, Unix T
F. ARV =T 4 YTV RT LD T RAD” Bl NLFIERL, RACA Ty -V Y a v KSR
T 7RI 72 > TV E T, HIlZIX Solaris 2.x 1%, SunOS 5.x, £ LTHHISNTWE T, 'sunosh’
127D 9, macOS TlE 'darwin' TF, Windows Ti& 'win' TT, BEINRTXFHIRA ¥ X
FI R R R L 7 BOMOCH ULENXZ 0EZEETEER A, ZDfEIX Python 22— R
5% sys.platform & L THIHTE ¥£3,

const char *Py_GetCopyright ()
Part of the Stable ABI. BIfED Python N— a3 Y $ 2 NROBEHRRCTFHNZRLE T,
A

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

BIEUAYIR T S FHNAR A > ZIIEFR R IR 2R U £ 5 BT LANZ Z OEZZEETE 58
Ao ZODfHEIZ Python 2 — K251 sys.copyright ¥ L THIHTZ £3,

const char *Py_GetCompiler ()
Part of the Stable ABL. BfEfio T3 N—=Y a @D Python ZE NV KT 3ICHW a4 5%
AT ", MEEINCH - 72 FH 2R L £ 3§, Bl Zi3:

"[Gce 2.7.2.2]"

BEEAYIR 3 S FHIAR A ¥ X HFH 2L RIS 2 R L E 3 B O IE LM o2 ZETE 8
Ao ZODfHIZ Python 2 — K2251% sys.version O—#i& L THD HEF T,

const char *Py_GetBuildInfo()
Part of the Stable ABI. B7E# > TW3 Python f YR TV XA VYRRV AD, ¥—r Y AKFLE
N RHFFIZBE S 2 1HREELET, flziX

"#67, Aug 1 1997, 22:34:28"

BRI AR A ¥ Z3E R EEER 2 & L £5; RO OH LR OEZ2ZEETE 8
Ao ZDfEIZ Python 22— FH 513 sys.version O—#f& LTI D tHE £ 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 T 1
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72 5D main () WZHE L5 BUCBITOE T2, BAIDOEZED Python 4 Y X TV ZDIEFELR-oTW
ZFTEROART TR, FITSNZ RV T M E2SRURTIR S RVEDEWE T, FEITT
BRIV T IHRRNGE, argy DERPIOERIZELFINCL TR EVERT A, OB sys.argy
DYFIC KRB L 72858, B = 7 —% Py_FatalError() THIGEE T,

updatepath 25 0 DFE. ZZFTOEEN ZOBEKD T2 Z L DR TTT, updatepath 73 0 TRV
A, oML sys.path ZUATRO 713 Y XAIEDSWTEBIELET:

o HIETHAZ Y 7+ DAHID argv 0] IKEINZHE. TDORAT VT 235 2 GO SR %
sys.path OEBITEML $3,

o ZNLMDYGE (arge 73 0 7257 D, argv[0] DFIET 27 7 A VEHZIRL TWRWVWER),
sys.path OFETHICEDCFHIREBML T, ZAUIBEDIEET 4+ L2 b Y (") ERFEFICEN
FHOLALTT.

NA PXFEFH)E wechar_* XFFNCT 2 — KT 3121 Py_DecodeLocale() - TL7Z& W,

FR: H—0227 1) 7 MEETT 2O HMT Python 4 Y X 7Y X2 HBHIAATVWSE 7 7V 7 —
¥ a v T3, updatepath 12 0 ZJE L T, BERGEIFHENT sys.path ZEH T2 2BTITHL
3, CVE-2008-5983 2L T &\,

3.1.3 X DHETDN—= a ¥ Tld, PySys_Setdrgv() OMEFH ULDTET L72#IZ sys.path OFEEHDE
REWMOWHT T, ALHRBEONET, PIZIXZDOX 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 ETETEIATVWEY
E%RE PySys_SetArguEz () D updatepath 2 1 ZRELDERL & S5 CEEL 3,

NA P XFH)%E wchar_* XFAHNZT 2 — K F 5121 Py_DecodeLocale() ZffioTL7Z2& W,
N— g 3.4 TEH: updatepath DEIX -1 & 7> a VIKIEL T,

void Py_SetPythonHome (const wchar_t *home)
Part of the Stable ABI. Python OIF#EZ £ 75 UNH 5, 774N D "home” 74 L7 bV 2K
ELET, 5 OCFHOREKICOWTIE PYTHONHOME 2 BB L TL 2 &0,

SIBUIERIIR R P L —JWCEIPNT IR ST LETHICEERZ o0& 5 R e XTI TH
LZRETT, Python f Y X7V RIEZDA ML —YDONEEZEHLEHA,

NA PXFFH)E wechar_* XFFNCT 2 — R332 Py_DecodeLocale() - TL7Z& W,

wchar_t *Py_GetPythonHome ()
Part of the Stable ABI. ®iEI®D Py_SetPythonHome () FWEUH L TREZIN/ZT 7 4 + @D “home”
%>, PYTHONHOME BURZABDSHE TN TWIUIZ DEZER L 3
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This function should not be called before Py_Initialize(), otherwise it returns NULL.

N— a ¥ 3.10 TZH: It now returns NULL if called before Py_Initialize().

9.5 XL w RIRRE (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 2RI Za— uvka vy 28 FEL T
WT, BWEDAL v R3S Python 7Y =27 MIEEIZT 72 AT AHICHT Oy 7 2 EBE LTI S 7%
(B TWVWET, By 7SR TR, BMARETIZ, SV FRALy R7u 77 L0FEFICHERT %
RITAREEDR DD T, L XE, Z2ODALy RPREILA TV 227 VOB AT Y P ERFERHIA V2 ) X
TR, HRMCSEAY Y MEZETRLS —EZT LI Y7V X FERRVeD LRLER A

ZDD, GIL R LA L vy FETH Python 7Y =7 b R#EL/2 D, Python/C API B MO0
HLZDTEZL VI L—A2H D EF, WITUHEZLI 2L — M 27010, 4 Y2 7) ZIEHICH v
I ERMLUIZDEE LD LE T, (sys.setswitchinterval() 25M) Zonry 77wy Z7&EIDH 5
% 1/O HAEDNET SR - 1R XN, /O ZERT AL v R0 1/O #EDTET 2RO, oL v K
DEWETEZ XSICLTVETD,

Python 4 ¥ & 7Y ZIZAL v K T2 IHBERIERE PyThreadState LIHEN 2 7 — XEEOHFICHRTFL
T 2L T — LAY UTHED PyThreadState T RA VX% 1 OFb ¥ T, 207 p—rUL%E
B PyThreadState_Get () Zffio THUFTE F3,

9.5.1 #i3k0— FAT GIL Z#KYT %

GIL ZBET 213t AL Da— P&, RO XS R BHMEEICRD 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 OREEIRIERIC IR DT, FERHEMICT 201220~ 7 upfBEINTVET

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/0 operation ...
Py_END_ALLOW_THREADS

Py BEGIN ALLOW THREADS ~ 7 mid¥ilz77 vy 22l L. BLue—2 1l ZHE2ES LT T,
Py_END_ALLOW_THREADS 37w v 27 %L £3,

Fogay Zi3koa— FICEREINET:
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PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/0 operation ...

PyEval_RestoreThread(_save);

CHhoDBEBOMEEZRHLET, GIL IZHEDRL v NIREEZIET RS V22 HET 201 bR T,
0y 7 2fRRLTAL y FIREEZIREES 288, 0 v 7 2T 2R1IICEMED R L v FIREEKRA V2 Z2HUS L T
BORIERD FEA (BORAL Yy RAFTXEry 72 BE LT, HHDRA Ly FIREEE 70— LA
KHRFELTLE I 2 LRV LTT), W2, By 272 BEHLTALy FIREBEERT 2BICE,. Za—
PNUVEBIZA Ly FIREERA VX2 RET 20110 v 7 2 BE L TB2RIFUIRD 8 A

FR: GIL 2T 2DXFLAED Y AT LD /O BBENTHITRTTA, XEUNY 7 7120 T 3E
fEeIEFbD & 512, Python DA 7Y =7 M7 72 A LRWERM» 2 25 HMUHEZECH T 23 GIL
PRRINT A 2 L IFERTT, Bz, z1ib % hashlib €Y 2 — WFEHFR Y & 2 3 E ORI GIL # @K
L%,

9.5.2 Python UATESNIAL v K

Python API Z# L TESLN/ AL v F (threading €Y 2 —/7R ) TIEXHBIICA L v RIREEDE D 4
TohT, Eidoa—FRIELKEEET, Lo, (HEiTRALy FEMZITSHED I 4 75 V)it &
DICEBRBTAL Y FRERLEGE., ZOXL v FIZid GIL 2972<, ALy FREF—&HEEEKD RN L
WHERTZ2RENDD 7,

ZOEIRAL Y Fh 5 Python a— REMUHTREND 255 RO 4 773V hba -1y 755
APL % ED % < & 3HITF). Python/C API M UHTHIC. ALy FIREEF — XMk AR L. CIL %
BRL, ALy FIREEBRA VX ZRETLZIET. ALy REA VR FYRIEFRLZITNIZD FHA, A
Ly RIMEXEERKZ TS, ALy RIREERA VZ%Z2V Ly FLT, Ry Z2@RL, BRICAL Yy FIKEET—
SHEEIRD A £ ) BRI LRI UERD $H A,

PyGILState_Ensure() & PyGILState_Release() 1ZZ DM EZ HEINIZITVWET, COAL Y KIS
Python % M:-ONH 38U 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 Xo THEHNICIESND) 70— A4 &2 T Y X 1D
PIEET 2 ERET H2HICKRE DT T FE W, Python 1 (Py_NewInterpreter() Z{fioT) BDA > &
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TV REERTELZEIREDDEDD FEAN, BEA &7V 2L PyGILState_x API Z{EE TS &
CREYAR—-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 FLAJL API

CHIRRZFH WD Python 4 ¥ 2 7)) X Z28liAt & TR S —RINCH LN 2 TLEBIIRD LB D TT:

type PyInterpreterState
Part of the Limited APT (as an opaque struct). Z D7 — X&KL, HREET 22D AL v ¥
BITHAINTVIREZRBLES, ALA VX TVRIBT S AL Y FITEY 2 — VERERPZ
DN O DNERIRERE LA L TOE T, ZOMEERICIEAB (public) DX Y N\iZdH b 8 A,

BR2AVRTVRIETEAL Yy FIETIE. FHAFREZXEY, BEPATVWE 7 7 A LTAZ Y TR
R¥ewnwoslrot ZREEZRNT, FHPRETEMIEEINTVERA, GIL D F/=, ALy I
YDA YRTY)RIZBLTVWELIEOLLTIRTORAL y FTHEINTVWET,

type PyThreadState
Part of the Limited API (as an opaque struct). H—D AL v ROREE R T 2RI T 27— X1
BIERTT, ALy FOAL YR TY XKERIETHRA > X interp (PyInterpreterStatex) 72236
ENTVET XX VNTT,

void PyEval_InitThreads()

9.5. XL v RRKHE (thread state) &' O—/NIL1>R2F1)Z0Ov 7Y (global interpreter lock) 239
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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() DHIFFHENS X512 D, DIDIMLL
TEIEDH S LD F L

N—Yar 32 TEHE: ZOBBIX Py_Initialize() EVFNCENHET I BTERL D E L
Deprecated since version 3.9, will be removed in version 3.11.

int PyEval_ThreadsInitialized()
Part of the Stable ABI. PyEval_InitThreads() 23 TIKMUHLTW2IHEIIE GkEn) KL
¥3, ZOMKE. GIL ZEBB{ETRPIET IR TEETDT, YU IZNLALy RTETLTVS
Haiida y 7BEO APIFFONE L 28T 27125 e TE %9,

N—a 3.7 TEHE: GIL 7 Py_Initialize() TAHHLINZ X512k L7
Deprecated since version 3.9, will be removed in version 3.11.

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, By 73T TIAERINTWRIHE, Bl
FEDALy Fhimy 7 Z2EB{ L TWRITIUIZRD 8 A

void PyEval_RestoreThread (PyThreadState *tstate)
Part of the Stable ABIL. (GIL RSN TW25E) GIL 2#F3 LT, BIEQR L v NIRREZ tstate
WWREL T, tstate 13 NULL TH o TR D ¥ A, GIL BERSNTVT, ZOBMEIFIH L
ALy RPTTIRy 72ERLTVWIHA. 7y Fay Zicfib 73,

AR TURALDPKETIUEEZLTVWSEEIZ, ALy R0 Z0BBERUHTE, ZOAL Y R
A Python ICX o TEREI Nz DTE Do/ LTHKR TSN E T, _Py_IsFinalizing()
% sys.is_finalizing() 25 . ZOKEZMNOHTHIICA > & 7)) XA T S5 @EDRH
RODPHERTE, EFRHVA Ly NOKTHEITOLNET,

PyThreadState *PyThreadState_Get ()
Part of the Stable ABL. BFIfEO AL v FIREEZIEL 35, GIL ZRFLTCOWRITNIRD EEA, B
FEDRAL v RIREEDS NULL 72 5, (MO LAY NULL F = v 7% LR TTH & 512) Z OBEuI @
Mz —2lEIT L5k TVET,

PyThreadState *PyThreadState_Swap ( Py ThreadState *tstate)
Part of the Stable ABL BIfED AL v WIREE% tstate ITFE LA L v NIREEE ANER T, tstate
& NULL O5EMH D £3, GIL Z2RFFLT0RITIUILR ST, BRL XEA.

UROBEEIZAL Yy FE—AALZA L=V ZFHLTWT, 374 027 R OHHENEH D THA:
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PyGILState_ STATE PyGILState_Ensure()

Part of the Stable ABI. Python ®IREES GIL i2fb 53, FEITH AL v KT Python C API @
MOHLULPAREE B2 XHICLET, COBBERL Yy FNTMETOMUHET I TEET
A, BT ETOMEH LIS LT PyGILState_ Release() WU THEND D 3, EH.
PyGILState_Ensure() WEUNH L ¥ PyGILState_Release() MEUH L ORI TZ AN D ZL v REE
HAPL 232 2 e B TEF T2, Release() DRIICA L v RIREBIIE LI T0RFUIRD 48
Ao BIZIX, BED Py_BEGIN ALLOW_THREADS ~ % W ¥ Py END_ALLOW THREADS 3{#H$2Z ¥
NTEZFET,

R D {lX PyGILState_Ensure() WO H LD XL v FIREEREML 2" N> F A7 T,
PyGILState_Release() I L T Python Z [ UIREEICHR 7R T HIER D ¥ A, BEMTIHL
SHRETI D, NV RALZHFETZ 213 TEXERHA - ZNZND PyGILState_Ensure() MUHL
TAY RVEBRIFEL, ST % PyGILState_Release() MUH L TEL TLZX W,

BB ER LI &, EfFHPDRX Ly FIZ GIL ZFE L TWT, {EE® Python 22— FEETTZ
gij‘o @f@@%ﬁﬁbiﬁlﬁﬁgﬁli—f‘j—o

AR TURALHETIMEELTWS L EIC, ALy L ZOMBEFIHTE, ZORAL Y R
5 Python W2 X o TR E N2 DTIE R o7 LTHKTEELNET, _Py_IsFinalizing()
% sys.is_finalizing() Zffi5 &, ZOBBZENOHTENCA ¥ 2 7V XK T S 3EEDRS
BRODPHERTE, BEHRVAL Yy FORTHE#ITIONET,

void PyGILState_Release (PyGILState_ STATE)
Part of the Stable ABL. G L7723 XRTDV Y —A%MRRLET, ZOBEBETUH T2, Python @
WIS T % PyGILState Ensure() ZFFOHTRIEFE L 2D £3 (@, ZOREIFRHL
LTI D FHADT, GILState API ZFHT 2 LI LTLEEW),

PyGILState_Ensure() ZM-UHTHEE. HITFE—AX Ly FNTHIET % PyGILState_Release()
ZIFTH LT EE W,

PyThreadState *PyGILState_GetThisThreadState ()
Part of the Stable ABl. ZORXL vy FOBREDRAL vy FOREBERELET, ZTNETHEDRAL v
FC GILState API Z {7 Z 2 B WG EIE, NULL 25R D £3, X4 Y ALy RTHEDAL v R
WRBICEHTA2MUHLER2L LEVWE LTH, XL Y ALy RIZFEIZAL vy RIREBOIBERER>TW3
ZEWREFERLTLIEE N, 2952 TWVAHINEFIZANSKERED L L IZZWERED 720 T T,

int PyGILState_Check()
FEDAL Yy F23 GIL Z2IRFFLTWA7%2513 1 &2, 25 TRIAZ 0 ZRLET, ZOBEKIIWDT
HEDAL Y FRHTHMUIH TN TEE T, Python ALy FORELFIHLIATEH D, BifE
GIL 2R LTV 2HEICDA 1 ZRLET, THUFERALS—/ZRHTHOBETT, DB
BIZEa—N Ny Z70arT7HFZAPRXEVEID L THRETHIETL £ 5, BEXRSH, GIL 2’ny 7 &
NTWV3 EH o TWIUE, MEOH LTI sensitive RITEIZFEITT 2 Z L3 TE, £ 5 TRITIUIER
2R DITIRLZES Ze DB TEE0HTT,

N— 3 v 3.4 TEM.
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DFowrnmigx, @ERRBICEIan Y E2MF3#wE$; Python Y — AN OFERFIZ 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 ¥ F, 7 B ICHEEFBIMBA->TVE I IFERL T IV,
Z DPFFEINIZ% T Py_END_ALLOW_THREADS <27 B X IMEXBRIFNIARD THA, 7 1IZDNTD
FELWVEERIE BRI L TR E W,

Py_END_ALLOW_THREADS
Part of the Stable ABI. Z®dD~ 27 v % B3 % & PyEval_RestoreThread(_save); } 2%
DET, 7R IlHERBMBPA->TVEZEIRERELTLAEZEY; ZoREIMIIER O
Py_BEGIN_ALLOW THREADS =7 B MG L TWRIFINEED XA, 27 BIZOVWTOFLWVE
ild LRz B L T I W,

Py_BLOCK_THREADS
Part of the Stable ABI. 2O~ 27 % &3 % & PyEval_RestoreThread(_save); &7 D %3 B
U MBI D 22\ Py_END_ALLOW_THREADS ¥ R Td,

Py_UNBLOCK_THREADS
Part of the Stable ABI. 2O~ 27 % /@3 % & _save = PyEval_SaveThread(); I/ D ¥3: B
EFEIND 72\ Py_BEGIN_ALLOW_THREADS ¥ [AUT93,

9.5.5 {EL-~NJL API

ROETOEENE Py_Initialize() DRIIFTHIRITIUIRD £ A
N—=ar 3.7 TEHE: Py Initialize() & GIL ZWEHLT 2 X512k L7,

PylnterpreterState *PyInterpreterState_New ()
Part of the Stable ABL. #iL WA Y& 7V XIREA T =7 F2ERL T, GIL ZREFLTHL
WEZIDD FRAD, ZOMBERL O TRHELD 2HEIIEMRFLTBVRIEI 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 ABL. 4 &2 7V RIREX 72 =27 FADLTOERE VY b LET, GIL 2%
FLTORFUERD 8 A

FIEIEL T BE&E 1 X b cpython.PyInterpreterState_Clear ZiAHI L ¥3,

void PyInterpreterState_Delete (PylnterpreterState *interp)
Part of the Stable ABI. £ Y &Z 7V XREA T =7 b 2BIBLET, GIL ZRF L TBLHEIEXD
DERA, 4RV ZIKBEIX PyInterpreterState_Clear() THOHLL LDV Y b LTEIRT
XD FEA,

PyThreadState *PyThreadState_New ( PylnterpreterState *interp)
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Part of the Stable ABL. 8 E LA Y X TV EXATI =27 M T DR AL Yy RIREEAX 7Y =
FERAERLET, GIL ZRE L TEBEEIZD D FHAD, ZOBBERL IO THEND 55
BB L TBWRIES BIwTL & 5,

void PyThreadState_Clear (PyThreadState *tstate)
Part of the Stable ABI. AL v FIREEA 7Y 27 VAOLR2TOEREZ VY PLET, GIL ZREFL
TVWRFUIRD FH A

N—=3Y 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 » FIKEEX 72 =7 2B LT, GIL 2R3 208 IH D 8 A,
AVl v RIKBEIE PyThreadState_Clear() THOHNAUH Yy L TEIRIFIUIRD ¥ 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 TE.

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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MM LN GIL 25 LR iz b 8 A,
N— ar 3.9 TEM.

int64_t PyInterpreterState_GetID(PylnierpreterState *interp)
Part of the Stable ABI since version 3.7. 4 ¥ X7V ZO—ERK ID 2R U E T, MEA I
TR ELS, -1 PRI, TT-PEy PINET,

FEOH LANG GIL 25 L2 Uudz b 8 A,
N— a ¥ 3.7 TENM.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)
Part of the Stable ABI since version 3.8. A ¥ X TV XEEDT — X2 REEL TV AFHELRL F
$o ZOBEA NULL ZiRL75HEIE, T ZETTRHSNIRE SN TE S S, B LANEA > & 7Y
REFOFHEIFHATERVEEZ RIFUERD A,

Z DB PyModule_GetState() ZBEHZ 2 b DTIER L, IEREY 2 -4 ¥ X7 Z[EH
DIREEREENT 2DIHSREDHDTT,

N— a v 3.8 Tl

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— =z v 3.9 THE.

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
WERFETEDLORFHELRLET, F&DWIREY 2 — VHAFEFITHRERIEMZ RIES 5 72D ITIIME
—DF—ZDRITNERD FEA, BITEDOAL v FIREN LR VR ZOBBZTIH L TH 2 EVE
HA, TOBED NULL 2 8 3HE. NI E o SmtiE s, OH LANIBIED R L v NIRRED
FIHTERVWEEZRITINIRD FE A,
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int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

Part of the Stable ABI. AL v FRTIEFEIANICHINZEH L E T, id 518X -7y b b X
Ly FORL v Fid TF; exc ZEET2H04A 7P =22 F T, ZOBEIL exc 1T 25 %—Y]
BAMD FHA, WEZRBEWEZ 2D, ZOMEEZIFCHTIEMAR CHHREY 2 -1 2EH
ZRFAURR D FE AL GIL ZIRFF LR CIF O X R IFAUER D 8 A, IREPEHEINLAL v K
OEZRLET; BFEIEX 1 TID, ALy FRAMDPLRPoIGEIX0ICRZ2IEDHD ET, exc
23 NULL OBE1E. TOR Ly FOFEERIATORWING (fThh) HEEhEd, ZoHA
FHIA A L EE A

N—=a ¥ 3.7 TEH: id 5/8DHD long 75 unsigned long NEHINF L7z,

void PyEval_AcquireThread ( PyThreadState *tstate)

Part of the Stable ABIL. GIL 218 L., BHEDAL v RIKEEE tstate ITREL FF, tstate 1& NULL
THoTUIRD EFRA. By Z@EDHOELUDFRENTORITIUIRD A, ZOBBEIFOHL
ALy FRTTIRAy 7E2EBRLTVWAEHES, Ty Fry 2l 3,

R TURALPKTIEE L TVWE X, ALy RS ZOMBENUHTE, ZOAL Y K
A Python QX o TERENzdDTE Do/ LTHKR TV LN E T, _Py_IsFinalizing()
% sys.is_finalizing() 25 . ZOBKEZMNOHTHIICA > & 7)) XK T S5 @EDRH
ROPERTE, EERVWAL Y RO T ONET,

N—=Y a ¥y 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 () 3D TH (AL vy FBFHHLEI Nz winwe ET) FHATREREL N
VBT,

void PyEval_ReleaseThread (PyThreadState *tstate)

Part of the Stable ABL. BIfTEO AL v FIREEZ V-t M LT NULL iCL. GIL Z#RL %3, av
ZEFHOEPUDIEREINTWRITIUIRE ST, 2OBHEDOA Ly RBEEFLTVRITAIREXZD F8A,
tstate 1X NULL TH o TIER D FVAN, ZOEDPBED AL v RIKEBERBELL TW2350 8 5 0E N
B7DIRHEDONET — b LES TRIFNL, B@HNT I - iRESNET,

PyEval_SaveThread () XX D@L~ OVRBTHIZ (R Ly FAFHHLEATWRVWE 2TH) FIH
TEET,

void PyEval_AcquireLock()

Part of the Stable ABI. GIL 5L ¥3, vy Z3Hid o TERIATOWRIFIERD ¥ A, C
OB EMOH LAYy FBTTIZRy 7 2BELTWAHEE, Ty Fay Z7iZiib x5,

N—=Ya ¥y 32 THHELE ZoBHBEIHEEDORAL Yy FOREBZEHRLEETA, bDIZ
PyEval_RestoreThread() ¥ L { & PyEval_AcquireThread() ZfERAL T Z&E W,

AR SURALDPRTIUHEZ L TWAE XIZ, ALy RS ZOMBERRHETYE, ZOXL vy R

9.5.
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2 Python 12X o TERESNbDTIERP o7 LTHKRTEESLNE T, _Py_IsFinalizing()
% sys.is_finalizing() Zffi5 . ZOKEZMNOHTHIICA > & 7V XA T S 25 @EDRH
RODHERTE, BEHRVAL Y FORTHE#ITIONET,

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 TWRITIUIZZ D £8 A

N—= a v 32 TIHHERE COMBRIBREORAL Yy FOKREBEZEHRLEIEA. AbDK
PyEval_SaveThread() b L { ¥ PyEval_ReleaseThread() ZfERH L TL 72X\,

9.6 Y712 T) XY K-+

Fr A Y DEEIEDIATL Python 4 YR 7Y R 1O FTER, WL O0DBECE—Tat2 AN, 35
WER—A Ly FNT, BROBNL LA Y2 7Y X2 El S 20 ERHD T, ZNERAEEICT 20049 7
AVRTYERTT,

TRXAVTAVRTVREF TURA LWL EIT o T ¥ FITRANAHER S NIA VR TV EDZ LTS,
BTALVRTVREEBN, XA VA VRTYVRIZES T FANY RY) 7D XS5k, ot AL THE—1E
BRHDET, XA A XTVRITET 24 AOFIUEHOUBETE WS BB H D @EIEX T v X4
LD TIHAZENNT WS 7 VXA L THDD EF, PylnterpreterState_Main() BAEIF. XA ¥4 ¥
2TV XDIREBADKRA VX ERLET,

Y74 RT) ZEYIDEZD PyThreadState Swap () BT TEE T, ROBEEHF->TH T4 27
X DOVERL & HIBRDMTRA 9

PyThreadState *Py_NewInterpreter ()

Part of the Stable ABL #iL\W¥# 74 > &% 7Y & (sub-interpreter) Z4EM L 3, 74 &7V

Zeid, (IFEZER) Milhcadl & Python 2 — FOETRE TS, Fiz. FiLwdr o4 o &

7V Ri&, import ENBEY 2=V ETIZOVWTHEEDAN=Y a Y EFL, ZAEEErR3E
, __main__ BEX UL sys bEFINE T, - FEADE 2 —A0obRET—TN
(sys.modules) BXUIEY 2 —/LIRE SR (sys.path) bV 74 27 ) ZMHIED D DT D F
T BV TA 2T REFEITIE sys.argy BEDDH D TV A, T BT E2 TV RITHT
ZAEHE I/O A b VU — L4 sys.stdin, sys.stdout, sys.stderr ZHRHET (23R, ZTHHDA b
V= LIMREICH BFEL 7 7 A VR FESRL TOWET),

Y 2 —)L builtins

RO, #FilP T AR T ZBPERLIZAL v RIKEE (thread state) F 7Y =7 + D55, R
DHDOEIELTVET, ZORLy FIRESHTHIED AL v FIKEE (current thread state) 127D £3,
KEEDZ Ly FHREREINDZ DI TEBRVOTERL TS, FELD AL v MRIEICHE T 2 ifkdnz
ZILUTLIEE W, Filo A V&7V ZOAERITKT 2 &, NULL 2R L £7; fiSHREE LY + &
NERAD, ZHUIBIPRENTIED AL v FIREBICREFES NS Z ik oTWT, BIEDORXL vy FIR
RBL2DDOPFIELBRVI DD EH0HTT, (fid Python/C API I D X 512, Z DB ZMN-UNH
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FHNCE GIL MRFE A TWARITIUIR 55, BRI Z R LU BRI RSN IR D £7;
L2 L. fl2d Python/C API Bz 1ZiE W\, BB 6R o728 TOBHED AL v RIREDBEIRICA
YELYRAUCEELRVOTERLTIESY, )

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 VX7V XEHKHEL
X9, tstate IFBED AL v FIRETRINUIRD FE A, TiLDA Ly MREBICET 2z S L
TSV, BBIFCH LR 728 . BIEDAL v FIREEIE NULL IZK > TWVWES, 2DAf ¥ &S
VRCHEEMA T SN2 TORAL y FIREEIREIN T, (2 OB E - 3 aTCE GIL 2R L
TEIPRIFNIRST. vy 73BN Ro e EBRFEINTVWE T, ) Py_FinalizeEz() &, %
DR R THRINCHRE SN TOWARWETDOY 74 Y X 7Y X2 HKHL 7,

9.6.1 NJLIFEFEHE

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 fHABDOE 20D L VI L ICHTFELTLELE W, I

9.6. Y71 aT)atR—F 247
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5® API 1Z Python DAL »v FIRAEL OS LRAZAL w R 1% 1 THISLTWS Z ¥ ZHiIRICLT
WT, 74X TV EXBFET 5 ZOHHRBAND 225 Td, MIET % PyGILState_Ensure() &
PyGILState_Release() DML DORTDETIE, 74 X7V XOYIDBERZ TN & 2l
T"WLET, THIT, (ctypes DL S7R) Zh oD AP Z{# - T Python DA TIESL Nz A L v K5 Python
A= FZETLTVRINREY 2 — L3V T4 V&Y X2ffis L BN ZA[REMENDH D 5,

9.7 FEEIHREN

AVRTVEDAAL ALy FIZIERAZRBAEIT S 22D E N TW B AT, 2 OEANIEIE
KA &L void KA Y EFEL WS FEREEZELD 3,

int Py_AddPendingCall (int (*func))void*

, void *arg Part of the Stable ABL. £ Y X7V XD XA VAL y RO SLEBDFSIHINE TFEE
MAET, BIIT2E 05ED., func ZXA ALy FOMUHLF 2 —ZiFEDHOLNE T, KKT 3
L Bty PETIC -1 ANED 9,

MRICF 2 - KEHDOND . func iE WONNIBET A Y EZ TV RDRAAL ALy R b, arg 25|
LTI ES, 2o, @FEDETHD Python 22— R LTI IhE T
. ROMFDOEMFCER LIz 2 OHINE T

o bytecode R FITW2B & &,

o XA YRV BB global interpreter lock ZRFL TV (F2DBE func HBETD C API 22X
He3) &%,

RN L6 func id 0 ZIBEREBZLT, KBLES -1 ZIRLAKIZE Y P LARTREVWITEEA,
Junc &, MOIEFRIAERIZIT S 7212, SHIKEHIDRAEFNLE ZLBHD FEAD, Fr—rbf V&
TV &ay ZBERS G EE. ALy FOUIDEZICX o THID AT S AR R > TV T,

COBBIIFETTADICHEAEDAL Yy RIREZXRELX BT, Za—oulf X7y xay 75 H0EY 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.

EE: ZhUd. FFEKIRBEICOBELD, ARV ~XVRBIET T, func DSATHEZRBR D 5 <
MOHENARIENIDH D FRA, XA VALY RBEY AT L=V EETT50IICLWEEIE,
func B AT L= NHBR 5T BEFTHIEENLRWTL &5, ZOBEBIE—KAINICIE. £E
D C ALy K25 Python 2— FRFECHT ORI AEFFEA . Zhofbbic, PyGILState
API ZERHLTLZE W,

N—Ya ¥ 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 &%, 7'v 7 7 A4 )L: 7347 (profile) REITD b L — R: B (trace) &\ - 72HERE%E A
AL DIEKEOT R— P 2B L TVWET, ZOHR-ME Ta7 7 A7 "y 7 @A
(coverage analysis) ¥ — LR EIEbONE T,

ZDCAYE=T7z—RIF, BT 740% L —REERIZ, Python LXLORFOH LATREA 7Y = 2
DIFHEN D Z8IZ K oA — "Ny F2EHT, Ei% C BEMPFCHLATAZ2 L5 LTwET, Frnr >y
A% b L —ABEEORBEMNZREIIED > TVERA; A VX —T7 2 —ATE ML —RBEHERLY FZE
WA YA —=LTE, PL—RABBUCHE SN EARA X b (basic event) FMATDN—2 a Y Ii2BWT
Python LD b L— 2B THRE XN TVWEBDEFEILTY,

typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile() B XU PyEval_SetTrace() - TEIFTE 3 L —REAKOHEATT,
BHID T X ZEA T 27 T, BRI o E LTEINET, frame FARXY FELTY
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 DIEIZ K > T TD XS ICHERD %7

what D& arg DEK

PyTrace_CALL BT Py_None ,

PyTrace_EXCEPTION | sys.exc_info() DRI HISMEHRT T,

PyTrace_LINE HIZ Py_None ,

PyTrace_RETURN IO LANSIR S 2 TREDED. BIFMC & - TR Z T 555513 NULL
T,

PyTrace_C_CALL MUOHX N8 7Y =7 b,

PyTrace_C_EXCEPTION MU I N 2B A 7T =7 b

PyTrace_C_RETURN [N ONTRRF R F S i A /A

PyTrace_OPCODE BT Py_None ,

int PyTrace_CALL
B A Y v RO ND, oA L—XDFHRTY P DM A -7 Z e 2t T
LD, Py_tracefunc ® what DIETT, 4 TL—ZY 2 1 L —XBEBOLERIZ. MIET 271 —
LD Python N4 + a— RIZHIBEIOZRFE (control transfer) 252 Z 572 W HHE I NR VWO THEE
LT,

int PyTrace_EXCEPTION
BISNDIIE S NTBRD Py_tracefunc D what DIETT, BRERETEINTVWE 7L — A THIN Y
FEAL FMISDANA b a— RPN NRIZ, what 122 DENE Y P ENTRETI ANy F
BB SN E T, ZOME. BISNDIERKIC K o T Python 23 LA X v 7 2R D 3 5%
o B7 L — 20 UEARS ZeiZa =Ny ZEEAF S ENE T, PRSI
DANY PZZIWMDET; 70774 73 ZOFEDA XY P EBLEE LEEA,

int PyTrace_LINE
THEBARNY P EHET 2L 2T, (Fu7 7 A VBEBTIER L) Py_tracefunc BIEIC what 518k

9.8. FO771JL¥ kL —2X (profiling and tracing) 249
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LCETETT, f_trace_lines 3 0 ICHEINZT7 L — L TRENLINA TR DD FT,

int PyTrace_RETURN
MM UA%R 2 & 212 Py_tracefunc BAEIC what 518 L THESHETI,

int PyTrace_C_CALL
C BEEFEOH TIERTIC Py_tracefunc BAED what 518y L TEIETT,

int PyTrace_C_EXCEPTION
C BIEO 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
#r L\ opcode BEITENDZ & ZZ, (v 7 7 A VEETIZR ) Py_tracefunc BIEUIZ what 5IEE
LTEIMHETIT, 774 b TEARY MIFEKLERHA, 7L —A4 LT f_trace_lines % 1 ITF&
E LT, PRANICERE L7220 U3 b 8 A,

void PyEval_SetProfile(Py tracefunc func, PyObject *obj)
a7 7 A NVEEE func WRELET, obj NI XXIIEBOE -5l LTEINLE DT,
55 ® Python A 7Y =227 +&»2WE NULL TS, 7B 7 7 A VBEEDI AL v FIREEZ MR 3 2 2L
MHDRE, FADAL Yy FICER S obj 25 22T, REZLZBELTBLLEANTALY FE—
TRGFHERETEE T, T s ALK, E2XENTVWE ALY FD S B, PyTrace_LINE
PyTrace_0PCODE, PyTrace_EXCEPTION %ZfR 2TDA XY MIX L THUIHINET,

FEOH LN GIL 2 L0 iude b €A,

void PyEval_SetTrace(Py_ tracefunc func, PyObject *obj)
L — ZBEEE func ICEREL 3. Z ORI PyEval_SetProfile() ¥R U TT A, b L — 2B
FITBESARY PB XU opcode A XY M 2ZFEWD, MUHEIW CEABA T =7 FeBRT 3
FEEDARY P EZITWMSRNVWE ZADBRR>TWET, PyEval_SetTrace() THEHERINIZ ML —R
BIEUE. what B DfEi2 LT PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN %*%Z
TED FH A

PO LB GIL 25 L2072 D $E A

9.9 BSEXRT/\vHYR—F (advanced debugger support)

UTRoOBMIZEERT ANy Y — )L TOHEHDEHEITOHDTT,

PylnterpreterState *PyInterpreterState_Head ()
AVERTYVEREA TS =27 bR IZVAIDI B, LHIIHLDDEERELET,

PylnterpreterState *PyInterpreterState_Main()
AA YA RTY)RDOREF TS =7 P 2IBLET,

PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
AVERTYZIREA T2 7 bORBVAIDIE, interp DRIZHZDDEIRLET,

250 % 9 & #HAML (initialization). & THIE (finalization). AL v R




The Python/C API, JJ—2X 3.10.19

PyThreadState *PylnterpreterState_ThreadHead ( PylnterpreterState *interp)
A YRTYU R nterp WHBMNITOLNTVWEAL Yy R2PORZYVRAMDS B, LEHITH D
PyThreadState A 73 =7 P 2R L %3,

PyThreadState *PyThreadState_Next (PyThreadState *tstate)
tstate ¥ AU PyInterpreterState A 73 =7 MZJBLTWA ALy FIREF T =227 FD 55,
tstate DRICHBDHDEIRLFT,

9.10 ALY FO—AILRL—PDYR—F

Python 4 ¥ 27V XiZ, ALy Fr—A/ X b L — (thread-local storage, TLS) DKL~ L4 K— b+ %
FTHELTOT, X474 7D TLS EEENEFICT v 7L T Python LNILVDAL Yy FR—AJLA ML=
API (threading.local) ZH¥K—FLTWEF, CPython ® C L)L API I pthreads % Windows T
Hz6h3 TLS LFABETT: ALy RF—L AL vy RZLIC void* fE% BRI 2 B £ 5,

API TEDLN 2 B2 Zid, GIL ZHS T 2062 HDFEA . BEETGOD Yy 793 K—rEhT
L\ij—o

Python.h X TLS API ®EE % include 3., AL v Fu—Hh)L X L =Y % 5121% pythread.h %
include 2 MENH 2 Z LITFERLTLEZ W,

FEIR: Zo APT BRI YN voidx [HDORD D IZREVEHEPITI Z L IZLEFA. XEY OTEFEL R
FHEATTIT S BEDD D FF, voids A E /- F PyObjects 72 o 72380%. AP BI¥uIZzh2hofios
Aoy b OBIEXITOER A

9.10.1 XL v FEHBHXR kL — (Thread Specific Storage, TSS) API

TSS API X, CPython 4 & 7Y RICEENTVWBEHZED TLS APl 2 E Z#iX 27-DICEAINE Lz,
D APLIZ, ALy FF—DERBUT int ORD D ICH LW Py tss_t BHEVET,

N— a ¥ 3.7 TBEM.

BE:

"CPython DALy KR —A)LZA ML —=Y DD LW C API” (PEP 539)

type Py_tss_t
D7 —XBERIIAL Yy FF—DREZEBR L TVWET, ZOMERDOERIE. RED TLS ¥
HAEL. F—OWHMLIREEEZ RBIT 27 4 — L F2RB 3, 2 OMEMAICIZAB (public) @ X
INEHD EEA

Py LIMITED API PERINTVRVWE Zld. ZOBID Py_tss_NEEDS_INIT 2K 2EHIXE Y
MR TE X3,

9.10. XLy RFA—ALIFL—2DOHER— 251
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Py_tss_NEEDS_INIT
ZO~ruld Py_tss_t ZEROWILFICERENE S, Zo~2rnld Py LIMITED _API 3% %
CEIFERSINEE A

BRI X £ V) MR

BIN72 Py _tss_t DX EVHERIE Py LIMITED API TENL R ENTIEREY 2 — L TRHEIZHR D T35
ZDFEP LIV RRHICARBER R 2012, Z ORI O X € ) 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.

AFMR: 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
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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 KAO—AILZX kL — (TLS) API

N—= a v 3.7 TIEHESE: This API is superseded by Thread Specific Storage (TSS) API.

EFR:  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, ZONN—Ta D APIIEEHO 2 — FTRHITAREZTIED D ¥ 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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N—Yar 3.8 TEM.

Python & Py_InitializeFromConfig() ¥ PyConfig M@K % ff o TH M T & F 3,

Py_Prelnitialize() ¥ PyPreConfig MHifRiz X » THANCHIIULTE 5,

REIEZODHEENDH D £75:

o Python Configuration &, #E O Python LR UIRZ N2 T 2 H AKX~ A X &/ Python % R

TEHEDICFEHIRET, HlZE REZHRPa~Y F54 U515 Python Z3%E T 5 7=DICHH X

nE9,

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 SR LTL ZE W,
BE:

PEP 587 "Python #JH{tE%E”

10.1 fEFRAH

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 DFEX. items 1ZIE NULL 20 TR TOXFHNIIE NULL TRIFUUIRD 8 A,
XYy R

PyStatus PyWideStringList_Append ( Py WideStringList *list, const wchar t *item)
item % list \BEMUE TS,

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 FT,

index 23 list DRELLDHE. item % list OREBITEMU 3,
index &, O LLETRIINUIRD $EA,
Python must be preinitialized to call this function.

HHER 7 4 — L F:

Py_ssize_t length
VAPDEX,
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wchar _t **items

U2 hDERH,

10.3 PyStatus

type PyStatus
LR D R 7 — X 2 (B, =5 —, #&7T) 20T 2 #ER T,
TI—RIZiE, =7 —2AR L C EROAHIZ T E 3,
MHER 7 4 — L B

int exitcode

BTa—1F, exit() O LTHEINET,

const char *err_msg

Io7—Xvtk—3,

const char *func

I —ZHR LB OBHETT, NULL I D 2 £3,
A5 — R AR T 5B

PyStatus PyStatus_0k (void)
&M,

PyStatus PyStatus_Error(const char *err_msg)

RAyt—Ir bz —2HLL £,
err_msg must not be NULL.

PyStatus PyStatus_NoMemory (void)
XEVED L TORK (XEVRE),

PyStatus PyStatus_Exit (int exitcode)
EE LM T a— T Python T 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.

E#R:  Internally, Python uses macros which set PyStatus.func, whereas functions to create a status

set func to NULL.

IV N> 3=/ N Gl

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.
WS IR 7 ¢ — L I

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— a ¥ 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().
MBI 7 4 — L

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.
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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 FRIEZ MM TR W FINCHREI NS, 1 KTHREINE 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— =¥ 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 ¥ 3.10 T

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— 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 TZHE: 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;
}
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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<)

10.13. Multi-Phase Initialization Private Provisional API 279



https://www.python.org/dev/peps/pep-0432

The Python/C API, U1 —2X 3.10.19

(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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11.1 &

Python 12812 X EVEHICIZ, £TD Python A 7Y =7 b T —XWMEP A>T 74— -7
(private heap) 2Z6HT S, 774 X— 1t b —7FOEHIE, WNEIICIE Python XEVIR—T % (Python
memory manager) BHEFEIZITVWE T, Python XEV 3= viZld, #F (sharing)., 7 X > b HE|
(segmentation), FEFTE| D %T (preallocation), & ¥ v > 21t (caching) &\ o7z, H4 REINFIEEE O
HED =iz, HloaryR—3x> v 23HH F3,

BARKEE TILE, RO XV BIEREL (raw memory allocator) 254 XL —7 4 ¥ 7 X7 LD X ) HHEE
b bhlLT, 774 X=1b—7MIZ Python BEDRTDT— X ZilHT 2 DI T R2EZHNDH 5
EODMERLET, BOXEVEEBEKD LITE, W 22pDA T 27 VEEDXEVEERELDH D £
T, TNHERILe—TE2HBEL. 47027 MUIERORBICE oL XEVERRY S E2EELTVE
T, BIRIE, BECA 7Y 27 PEITFHIR A T, HELIZESTPLD AT —ATERHINE T, WD
Db, BEIIIMEZGET 2 LCRIIZEHS DD, FE/FAED ML — FATIBFET 2056 TT, ZOX
512, Python X BV A v I ZMEED WL O0%A TV =27 MEBED X T VIREBEBICERE L T2, i
SO T A R=— b =T OIEAH L TXEVEREZTORVEIICLTVETD,

HERZDIF, e ZA2—FDP0DOb b —THNOXE) Ty VRETIOIRITTI 27 bRA VY REHRIELT
W32 LTH, Python He—7OEHIIA X7V ZBRDTS DT, 2—FBZzHli#lld 2 /374
WIS 2 Z 2 T3, Python A 7Y =7 PeHAHHHINEZ Ny 772 AN27-0D —THEHDXEY
L, BEISIE U T, Python X BV A=Y v DI D F¥F 2 X ¥ FHNTHIZEL T3 Python/C API B
BEEN L TITVWE T,

XEVEHOFEZET 2720, HREY 2 —VOIEEIZRL T Python 779 =22 1t+%2 C 54 75 UHMRAR
f L T 5B malloc() « calloc() . realloc() BLY free() THIEL XS L LTWERD FHEA,
5LEEEMES &, C DX EVREBBYE Python XEV 32— v L ORI CTREEIEOCH LA L T,
C DX EVEIEBE Y Python X BV A=Y Y ZERZ 7NV XL TEREINTVT, Bz — 7%
E3 270, MUH L OREIBEHNREREZEEE T, t3vi, HHloBNOLDRS,. C 74 77V0
X E VIRERE o TR X EY ZHER L DM LD TE T, HlRE. UF2D X5 %HITT:

PyObject *res;
char *buf = (char *) malloc(BUFSIZ); /* for I/0 */

if (buf == NULL)

(RDR=I12%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;

ZORITIE, I/O Ny 7 71T EAEVERIZC 5477V DXEVHEREBZ[E>TWE S, Python
AEYT A =T vy —3RDELE L TREND bytes 7Y =7 + 2R T 2RI HBETT,

LIRVE, IFEAEDRITIE, XEY OEMER Python b —FIEE L TITS X 58D ET, BRERL,
Python & — 71 Python X BV A vy DEHTIIHI205TT, HlXIE A &2V X% C TEhriLz
Hitzto A 7Y =27 VERICHER T 2 BR121E. b — 7 TOX Y EEPNLETYT, Python b —F 2o =0 &
WH S —DODHEHE LT, #HIREY 2 — AR EL L TWAXEVIZOWT Python XEV 32 —I %I 1B
WERME LTUILVEWS DD ET, 7o ABER ATV PNFR»DIFFE I L L HRICN LT
BHANCHWLNZ DD LTH, 2 TOXEVRIEERZ Python X BV 32— 2 IZF#ETIUL, 1~
TV RZEDEHRZAEY 7y VY Y bOLRKGEHEETE S, ZOMR. FHEOKKTIX. Python
AEYIZ =T BHAR=TaL 7T aryeXEYDaY T M, ZOMA 50D FHERE Y Vo7, #HY)
REWERZ PUATERZRHDET, LOBITRLZEIICC I74 77V DXEVEMEREEEMES &, 1/0
Ny 7 7 FIICHEIR L7z X E V& Python X BV 32— vy DEHEDP LZRIHND Z EITHEBRLTLEZ W,

BE.
PREGZSH PYTHONMALLOC % LT Python 23FIH T2 XV 70 —& 2 HilllT 2 Z e BN TEE T,

BREEZ# PYTHONMALLOCSTATS #fH LT, =R AT 27 b7V —FBEREINBRKE, v v P &Y
VHFIZ pymalloc XEDV 70O7—32 OfFHEREZRTEFE 3,

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—XR

UROBBREISRT070 5 —2%5y T LET, ZNLOBBIEIRAL Yy KE—7 T, GIL 2HFFL TV
BATHMUIHIT e N TEE T,

T4V D EXED)T7OT—2— ZRXROBEFEFHL £3: malloc(), calloc(), realloc(), free() 0
NA FREREINL L ZiZid malloc (1) (HBWIE calloc(l, 1)) ZMUET,

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, BERIEML /=55 NULL
PIRLET,

0 N4 P Z2ERT 5 L, PyMem_RawMalloc (1) AFHINz ZFL[F U &K 51T, AIAE/R S NULL TR\
=IO RRAVERERLET, BEINIZAETY —ZIZW2RZUHLBTbhEEA,

void *PyMem_RawCalloc(size t nelem, size t elsize)
BHERD elsize N4 FDEZE nelem AT DAE) —%ZHRL, ZDOXEY —%I5T voidx DK A
VARBLET, 7RI — MIKRKRLUZBEE NULL 2R L5, BRI XEY) - TY)
s xd,

BEZEBDBEROY A X0 084 POERIIH L TIX, TTHEXR » PyMem_RawCalloc(l, 1) 2SMEEh 7z
DEFEL X1, 2=—27% NULL TRWERA Y XERLET,

N—ar 3.5 TEM.

void *PyMem_RawRealloc (void *p, size_t n)
p PETAEYV 709 7% n NA MU AXLET, HOHAXEH LT A XD/PNZNWHFETD
NEFEEINEHE Ao

p A3 NULL OBEM-UNH LI PyMem_RawMalloc(n) L%iTd, £ 5 TR L. n 2RI LWIHE,
XEV 7Oy ZI3VH A XENETHEREINFELA, BSNR A~ &I13IE NULL T,

p A NULL THRWRD, p 32N XD HEldD PyMem RawMalloc(), PyMem_RawRealloc(),
PyMem_RawCalloc() OWM-UH LI X DIRENRITIUIZD £E A,

FORDRM L 72356 PyMem_RawRealloc() 1& NULL Z3iK L. p IZRIOXEY VY 72 X THMRRA
VRDEEXTT,
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void PyMem_RawFree (void *p)
p BT XEV IRy 7 2BBRLET, p BUAETHEH L& PyMem Ra,wMa,Lloc()
PyMem_RawRealloc(), PyMem_RawCalloc() DR L7ZMETRIFTNIZARD ¥ A, ZHLUIDY
% PyMem_RawFree(p) ZW-UM LR o 7HE. RERDOEMEICLD 5,

p 23 NULL OBEMS LER A

11.4 XEVA>R2—Tx—2R

LT OBBEDFIH LT Python B — AR LTXEY ZHER L DB LZ-DHFEES, 2hsofEu
ANSI C #EHEIZHE > TETMEEINTVWE T, 0 N4 FZ2ERLZBOFEICOVWTHIERE L TVE T

The default memory allocator uses the pymalloc memory allocator.

ZE: IhooBzlRL 22, GIL Z2RFLTBLLENDH D 7,

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 b2EID YT, ZOXEV 2T voidx BOKRA VX ERLET, B
RPFLU 556 NULL 2R L £3,

0 N4 PZERT 2 L. PyMem_Malloc(1) DSMEEN/zE FXFU X512, AIAER & NULL TR\
= RRAVRERLET, MRINZXEY =TV RZ2UHLBITONEEA,

void *PyMem_Calloc (size t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. %23 M elsize N4 F DEZR nelem HT DX EY — 2 H
RU. ZOREV —%4ETF voidx MOKRA VA ZIRLET, 77— MERBLZHEIE NULL %K
LE7, RSN AEY —HBE e THitah £d,

BFREDPBEROY A X530 N4 POERIH LTI, AIRER 5 PyMem_Calloc (1, 1) 2RIz &
FL&SIC, T=—27 NULL THRWVWKRA Y RERLET,

N— 3 v 3.5 TEM.

void *PyMem_Realloc (void *p, size_t n)
Part of the Stable ABL p 283XV 70w 7% n N4 MCYUHF A XLET, fT0IH A IeH LW
A XDNEIVWHFETORNFIEFEINER A,

p 23 NULL D& UK PyMem_Malloc(n) Y %EMiTd, Z5 TR, n BERIHELVWHE, X
BV Ty 2V A RZNETHRREINETA REINFRA ¥ XIFIE NULL T,

p A NULL TRWRD, p 320 X DHETD PyMem Malloc(), PyMem Realloc() ¥ 721X
PyMem_Calloc() QM LIZ X DRI NRFIUIRD 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 8T X €V 70 v ZBRHL EF, p XRIMEOH U7z PyMem Malloc ().
PyMem_Realloc(). E7:1& PyMem_Calloc() DIRLAETRIFNIZD £ A, ZOLSILOHE
PyMem_Free(p) ZWENN LRS- 756G, REROEEICRD £3,

p 23 NULL OBEMS LER A
LIRIEITF 28RO~ 7 0 3AEEO =018t Tnwa 0 TF, TYPE 3EED C oL L £,

TYPE *PyMem_New(TYPE, size_t n)
PyMem_Malloc() R UTTH, (n * sizeof (TYPE)) NA FDXEY MR L £ 3, TYPEx (2T
FYAPINTRA Y EZEBRLET, XV IKXTOIH L ITbATVERA,

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 EXERLET, BEEDKRboT2 X, p 3HLVAE Y HEKD
KA ¥ RZh RBMLUZSE1E NULL 127D $5,

X C YV Trtyd~ruTd, pIHIKERAINE T, =7 —UHEFHI AT 2K S Ox it
J3I12E p OTEDEZRIFEL TLZE W,

void PyMem_Del (void *p)
PyMem_Free() &R LTY,

iz T, C API B2 N § % Z 7% < Python X & VIREEEZEBETCHE T DO TDO~ I 1
oy FAREINTVET, 72720, oD~ 7 1ld Python N—2 a YETONA > B2 TTE,
ZFRWOZIHEREY 2 — L TIERBEINTVWEDTHERLTL EX W,

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—%

LT OBEBEDFA LT Python B — AR LTXEY 2R L DR LD KT, chsofE
ANSI C I > TETMEEINTVE T, 0 N4 P EERLZBOBEICOVWTHERL TVE T

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.

ZE: INhoOBBERE 2iI2d. GIL 2R L TERBEXRD D %5,

void *Py0Object_Malloc(size_t n)

Part of the Stable ABL. n X4 bZEID YT, ZOXEY 2T voidx BOKRA VX EZRLET, &
RBKM U758 NULL 2R L %9,

04 FZ2ERT S L, PyObject_Malloc(l) AFHINz L FLFU &K 51T, AIAE/R S NULL TR\
Z—ORBRERAVEERLET, MRINIXTY =30V 2L ITONER A

void *PyObject_Calloc (size_t nelem, size_t elsize)

Part of the Stable ABI since version 3.7. &M elsize X4 b DEZE nelem HIT DA E Y —%ZHiff
fRL. ZOXEY =245 voidx MDKRA X 2R LET, 77— MIKRBLESEE NULL 25K
LES, HEINZXT) —fliZv e oot g g,

BEEBDOBERDOT A X0 084 FOFERICH LT, AJHE/R 5 PyObject_Calloc(l, 1) HMMEEN 7
DrEILESIT, 2=—27 NULL TRWHRA VX E2RLET,

N— ar 3.5 TEM.

void *Py0Object_Realloc(void *p, size_t n)

Part of the Stable ABL p DMETXEVY 7Ry 7% n NAL MIUHAXLET, H0WIH A4 XeHLW
PAZXDNEVWHTETONFIEHEINEH A,

p 25 NULL OBAEMUH LIk PyObject_Malloc(n) &5FfiT3, €5 TR n 3 RIZFELWVWES
AEY TRy 73V I A XENETDVRBRESNERA, RENTZRA > ZIFIE NULL T,

p A NULL TRWRD, p ZZH X DETD PyObject_Malloc(), PyObject_Realloc() F 7zl
PyObject_Calloc() DFFUFHILIT X DIRENARITFNUTIRD TR A,

BURDKRBL 723538 PyObject_Realloc() I& NULL #3iR L. p WEAIOXEY TV 72 X TH ML RA
VRDEEXTT,

void PyObject_Free (void *p)

Part of the Stable ABIL. p DEIT XV 7u vy 7 2R L ET, p XA SIH L 7
PyObject_Malloc(). PyObject_Realloc(). ¥ 7zl PyObject_Calloc() DR L MEHTRIT I
D EVA, TNLIDEES PyObject_Free(p) ZFEU L7272 o 75 AE. REROEEICKD
\i\j—o

p 3 NULL OBEMS LEE A
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11.6 Default Memory Allocators

Default memory allocators:

vIL R

Configuration BT 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
pymalloc &L DV U —X | "malloc" malloc malloc malloc

EIL R

pymalloc L D7 Ny 7

"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%ZHRXAEIA1XT S

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—JLK =0
void *ctx sl L CExNIZ—Farsx
ZEN

void* malloc(void *ctx, size_t size)

XEV TRy 7Z2EDETET

void* calloc(void *ctx, size_t nelem,

0 THEE X EY 70y 7 2EID

size t elsize) MTET
void* realloc(void *ctx, void *ptr, size_t XY 70y 7 2E DL TEZ2V I A X
new_size) LET

void free(void *ctx, void *ptr)

XEY TOy 7 EMRRT 5

11.6.

Default Memory Allocators
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N— 3 v 3.5 TEH: PyMemAllocator #H&{AA PyMemAllocatorEz IZV v — A &7z BT calloc
74—V RpEMENE L,

type PyMemAllocatorDomain
TR =X XA RAET 57DDHFEUTE, FX4 U1

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
A%

o PyObject_Malloc()
e PyObject_Realloc()
e PyObject_Calloc()
e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
FRESNZ XL YDOXEY TRy 770 —X2BIGL %3,

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
HESNTEFXA YDRXEY TRy 7 70T —RERELET,

HFLwror—xi3, 034 hEREREIN-L E2=— 27 NULL TRWARA VR BRI ZITUERD
FHA,

PYMEM _DOMAIN RAW RX A YT, 7B —RFALy REe—T7TRITNUIRD EBA: 7ar—&n
MUOHEnr & GIL 3N TWERA,

BlLwrasr —2»B87y 27 ThY (1 207807 —X%2RUEHI V) A
PylMem_SetupDebugHooks () BARZIFUH LT, HrLwryusr =KD L7 Ny 77 v 7 2 BER
BLRIFNUIRD 2R A
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nig

&: 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.
FEITREF = 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_OBJ.
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 TEMH: 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—Y ar 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 FUIRD) 7Y = 7 Mk S iz pymalloc 7 a7 —&
BHDFET, pymalloc iX. 256 KiB DEEHF A XD 7?7V —F7 LMBUNEZAEY <y BV I RHVET,
512 34 F & D HREREF DY TTIE. PyMem_RawMalloc() & PyMem_RawRealloc() 127 +—N Ny 7 L

S

pymalloc i¥, PYMEM_DOMAIN_MEM (ex: PyMem_Malloc()) & PYMEM_DOMAIN_OBJ (ex: PyObject_Malloc())
KX4 >0 BEDT7AT—2 T,

7V—F7ar -2k ROBBEHFNET:
e Windows Tl VirtualAlloc() ¥ VirtualFree().
o FIHTZ 254, map() & munmap().
o ZHLANDEEIE 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—2DHRZIA X

N—a v 3.4 Tl

type PyObjectArenaAllocator
7V —F7ur—REiLd T 57O DOMIERTY, 32007 4 — L FEFHET:

Z4—ILK =K

void *ctx Fol e L TEINZI—FarTF
2 b

void* alloc(void *ctx, size t size) size XA DTV —FEEHDYTET

void free(void *ctx, void *ptr, size_t 7V —FERRLET

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
TV—F7ur—2%z20BIFLE T,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
T7V—F7ur—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 EHA

BN TR v b &> T, B2 Hofl% Python =71 1/O Ny 7 7 2 XEVHET 2 X5 1cH
FMALDOELMTRLET:

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— F2RNROBEKE Yy P TENZLOEUNMIRL T

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;

FOZODRBITIE. Ny 77 HICHE ULy MET2BMTHRELTWS Z L IERL TSIV, E
B, 23XV 70y 70T 2% B2 XV EREZER T 2EMERS T/201I, AUXEY
API 77 3V %o TITS e DPRETT, UTROa—RFRIZZ2DLI—2HD, ZD550D—DIFHR
75— TRBET 2RO XEVEEEREREAL THN20DT BN (Fatal) £ 5NV 3 % L TWET,
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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 2BEUCIZ. PyObject_New() . PyObject_NewVar() .
BEXU PyObject_Del () #ffi5 &, Python KB 24727 P2 XEVMR LD LD TEET,

INHDOBEBICOVWTIE, RED CICE2FL WA TV 27 FRIDERPHEEICHE T 20RO THAL
9,

11.11. A 293







%

TWELVE

*7o 1o bREYR— (OBJECT IMPLEMENTATION
SUPPORT)

ZOETIE, FILWATD 27 FOREERERT IBRICHEOLAZEK,. B, BLXU~27 0l o0WTHBELET,

121 #T72x 0 b2be—TFLEICXEVREERT 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 VRSN TP =7 b
op WRL., B HIHPRETOSIE (initial reference) ZHAMLL 5, #AbI AT b %
BLET, type BHEDA T = 7 M OERSBBAR—I WL OERELZ B 2356, BB EA
MR FTE2ATI27 bDEy MTEMENET, A7 OO T 4 =L RICIZHELZRIEL E
A,

PyVarObject *Py0Object_InitVar (PyVarObject *op, PyTypeObject *type, Py _ssize it size)

Return value: Borrowed reference. Part of the Stable ABI. PyObject_Init() D2 TDUIEEIT
W, AIEYA XA TV 27 bOBEIIRSHERD ML L 35,

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&EKT] TYPE ¥ Python A 7Y =7 + type 2o TH L
W Python A 7Y =2 b2 XEY RICHEMRL £ T, Python A 7927 Ay XTERIALTLARWN
7 4 = RIEIPIHL SN E R A, RSN X EVIZ. TYPE HERITMZ, type O tp_itemsize
T4 =NV FTEHESINTVEY A X% size [ATORETIELHENTEET, ZOBKIX FlZIXE TV
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DEDIWCERRFICH A XEZRETEE A7 27 M EEETIRICERNTT, —HOBERD 7 4+ —LF
DAEVE DY TER—EFTIFS 2 Trusr—yayEBERS L. XEVEBOMRAA EL 9,

void PyObject_Del (void *op)
PyObject_New() X PyObject_NewVar() T MERLZXEY ZMML 5, @H. ZoBBIIA T
Pz FOEIIEEINTWVWS tp_dealloc NV FIDPLMUHEINET, ZOHBEFOH L721%
. XEVEBIE D IEZPRER Python #7927 b2RFALTWRVWOT, A7V D7 14—
FIMLT7Z7E2ALTIERD TEA,

PyObject _Py_NoneStruct
Python 72513 None IZHZ 247322 b TY, ZOEANDT 7 EREFE, TDFTT =7 FADKRA
VR EFHliT 5 Py_None ¥ 7 B ZELLRIFIUILD TH A

BE:

PyModule_Create() IREY 2 —1D7 w7 — b M,

12.2 @D AT U MMEEF (common object structure)

Python Tik, A 7Y =7 MIERERT 2 LTHEZ OMERAFEDLOIE T, ZOHTRE=2>0MEKE ZD
FEHAEIZOWTHALET,

12.2.1 Base object types and macros

£T® Python #7927 M, 79227 FDXEYNERHRDORIELIICH2PHDT 4 — L FERERIZ
HELTWES, 2D7 4 =L Fid PyObject BB XU PyVarObject TRIENE T, ThoHDAb %
7z, DOETD Python 7Y =7 b OEBRTEEEZIFMENCEOA TV 70z o TERINLTW
9,

type PyObject

Part of the Limited API. (Only some members are part of the stable ABL) £ TDA 7Y =7 b
BIZORZIWIRL D DTS, ZORIE, H2A TV VT RA VX2 ATV b L
T Python 2> 55 DICRHBERIHFRPA>TVET, @ED 7 VY —R7 L)L RTIE, ZOMERIC
BATO 27 VDBRAT P AT 27 PCHIRT AL T 2 FREIB Ao TV T, FHEEE
IZ1E PyObject THB ZLIWFEHEINTVERAN, £TD Python 79 =7 bADKRA ¥ &I
PyObjectx NF¥F ¥ A M TEEXT, XU NIZT7 7R T I Py_REFCNT %70 & Py TYPE X7 0%
HEHLRFIUIIRD FTE 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, ZOMEKIZ, RS (length) OE 2RO+ 7Y =7 b 72
TR L TEVWE S, Z O8N Python/C API THbHLNZ ZLIHKFLAEDH D EBA, XN T 7
© 23 %121k Py_REFCNT ~2 0, Py_TYPE =78, Py SIZE <7 R EHbRIIIUIRD XA,

PyObject_HEAD
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AIERREIZFRLLRVA T2 7 F2RHFTIHLVWAEZEET 2 21cffis~2ruTd, PyOb-
ject. HEAD <7 RIIXD LS ICEMEIN FT:

PyObject ob_base;

FieH B Pyobject D R F 2 XY FEBRLTLEI W,

PyObject_VAR_HEAD
AVARVAZ CICERDIZEIEZROA T2 7 vV ERBTZHLWEERES T2 215~/ 2T
3, PyObject_ VAR, HEAD <27 23 XD X S ICEBEEINE !

PyVarObject ob_base;

k2H B PyVvarObject D RF a2 XY P ESRLTLIEE 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— a3 ¥ 3.10 TEH.

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—Y a ¥ 3.9 TEM.
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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)

Python 77> =2t o DBMAY > P 2EIGL £7,

N—Y a ¥ 310 THEHE: 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)

FT7T b 0o DBRAITV Y M refent ITRELET,

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—Ya ¥ 3.9 TEM.

PyObject_HEAD_INIT (type)

L\ Pyovject BN/ DPIIMEICER T2~ 0 T3, 2O 7 IERD IS WCEMINET,

_PyObject _EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)

B LW, ob_size 7 4 —/L REEL PylarObject BD 7= DFIIAEICER T 2~ 270 T3, 2O~
RO XS ICEINE 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.

B DS 732 F 2 IZRDEBHTT
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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 Flah 3 2 BITH W 2 #EEKT
T TORERICIZ 4 DDT 4 =L ERBHD I

const char *ml_name
P
PyCFunction m1_meth
C RHEANDFRAL V&R
12.2. HBEDA T2 U MMEER (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 DNAEZIFETRA > &

ml_meth ¥ C DKL > 2 TF, RO TERSINTVTHREVERAD, HIT PyObject* %
BRUET, B PyFunction TRWIHEA, XY v FT—=7ANTHF X A M E2(T5 X5 a >4 IMNERT
52812725 TL & 5o PyCFunction TIEEHIDRT X XD PyObject* BITH 2 L EFREL TWE T,
BDCHE self A7V x7 MBI LT TVET,

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 RTHAINHEHLN M LN TS, BEIE Pyobjectx B 5| %EL
ZOERLET, RYIDFIEIEIAY v RD self A7 =7 b TF; Y 2 —VEOBE, ZhiEE
Ja— A TI T bTT, DRI AKX (KL args EMIENET) &, R TO5HERBT IR
NI T 27 W TFo X7 XRLEH. 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— a3 ¥ 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—Y 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 THE.

METH_NOARGS
S DTN R Y v Fid. METH _NOARGS 7 5 7% D 72355, BDERSIBPIEEIN TV E0EF 2y
ZLRBRABDET, TI5L7XAY Y Fi& PyCFunction TR TIERD R A, F—D /87 XXX
self 127D, EVa—AhF T2l b YRRV AANDSHERET 222128 25, WThCE
. BZDOT X RIENULL 12D F5,

METH_0
BM—DA 727 M2 R 5 XY v Ri&, Pydrg_ParseTuple() Z5E "0" I L THEOH TR
DD METH 0 7 7 7 DOEXTHRETEE T, XYV v Ni& PyCFunction BT, self XTI XX ELE—D
S RIAT 5 PyOvjectk T X X EfPNET,

HTRoZo0E . MOHLENEZRTSDOTIREL, 77 ADAY v Fe LTHS BEOFRMIAZ RS
DTF, BV 2a— /MR L TERSNZEBTHNTIZRD FRA. XYy FIZRLTIE, RRKT—D2L2Z
D77 7%y FTEEREA.

METH_CLASS
XYy FORAIO5IEIZIE, BOA4 Y RAX YV RATREBRAMA T 27 ¢ EEINET, 20757134
HIAHBIE classmethod () Zflio THMT 2D ERL 5 ARXYV Y R (class method) ZAKT % 7=
DIZEbNE T,

METH_STATIC
XYy FORPOIFEICE, BDOA Y AKXy ZATIERL NILL BEIhET, 2077 7%
staticmethod() Zffio TAEMT 2D LR XY v K (static method) KT % 7= DIff
bhfd,

B —DODERIE. HEXY Y FEFEHADHDAY v NERLBEEMZ 2050 2HIHIL $3,

METH_COEXIST

Ay FEMFOERTBEBESMZI AT —FLET, METH COEXIST i ELRZINIE 7
T AL PDREIC LN > T, EBPEELBEVEIIRAF Yy FLET, AR Y FTv—&ZX Yy
FF—Tn XD dHiicr—FINZDT, HlZIE sq contains ARy MiZT7 vy L TWAEAY v R
__contains__() AL, F#&® PyCFunction ®u— FZMHIELES, ZO7 572 THT 3
. PyCFunction 137 v =473 =7 M2 EE#Z 2 Tr—-FSh, Any FE#TLET,
PyCFunctions OFESFH LIZT v 8—F 7P =7 POMUHL XD RE(LENTVWEDT, TH5L%
HEARDMERNC IR 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,
HEHMOEMZRITHERTT, ZOMERDT 4+ — L FIZUTOEBDTY:

Z14—IF | COE =

name const char * | X ¥ \£

type int C koo X v oxpil

offset Py ssize t | Z®DX D type object FIEKF DD offset N4
flags int 7 4 = EEiAH LERNEAAARLDOPZ RSy V757
doc const char * | docstring DNEZIETRA X

type 1372 EAD COREREKRTZ T_~27a0D55D 1DTT, XY 2N Python 67 7R X
NZEE, ZORXNENNET 5 Python ORICE#E N X T,

Yo 0% C DB

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> TW2DiE, T_OBJECT 13 X >\ NULL 725 7= & %(Z None %
BT DXL, T_0BJECT_EX & AttributeError #iEH 3 % 5 TJ, T_OBJECT_EX !& T_OBJECT X
DEMICXTT S del XEIELL D05 DT, TENX T_O0BJECT Tl { T_OBJECT_EX %Z{#-T
7Z& 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 */

};

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 IRT VL RAZERT 272D
WHER T3, PyTypeObject.tp_getset Ay FOFMHABBIL T ZE W,

74—l | COE =
ke
name const JEMEA
char *
get getter C function to get the attribute
®a setter Bz N /HIBRS 2EED C FFEME. BAlkShGa. BHEEHA
WY EMITRD 5,
doc const FEDRF a2 XV T— a3 Y XXFF|
char *
closure | void * getter & setter DIBIMT — X 2@t T2, 47> a VORBKRA ¥ &,

get BRI PyObjectx RTI X=X (4 VARV R) LBBERA & (BET 3 “closure”) % 1 D%}
WD %9,

typedef PyObject *(xgetter) (PyObject *, void *);

B E 7GR NULL E I DESICEI N2 ZEH LVWBIRER L 3,

set BRI PyObject* RTIRX—K (A VARV Aty P XNBZNEH) LEBKEA V& (HHT 3
“closure®) 232D %3,
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typedef int (*setter) (PyObject *, PyObject *, void *);

BHEHIET 25813, 2 BEHD S A —KIZ NULL ZIEELET, W LEGEEX 0 2. KKL=5
A3 -1 ZHM L TGRLE S,

123 84Tk

A ZANORIZEFRT MG PyTypeObject fHEAIE. BZ5< Python A 73 =227 P X7 0% T
ROEBELRMEEERD 1 DOTL x5, BA 7Y 7 M3 PyObject_* Z%° PyType_* ROBBTIRZ F 325,
IZF2AYD Python 77V 75— a it > T, L THHADD AHERECTRE L EEA, MA TP 27 M
ATz bR EDXSITRES DERDLIEBETT IS, A V2TV XARSH LR ELERT SHLRE
V2= L TRIFHICEERTFETT,

BA 7Yz 7 MIFHEDH (standard type) IR 2 & 22 D KRERMERTT, ATV 27 MIZL D
HZRRELTED, ZOIRLALIE CBBADKRL Y X T, ZhZhOBBITZ OROHIED NS W) %
FRELTVET, ZOHITE, BA T2/ DK T 4 — AL FIZOWTEHMZHHALE S, &7 14— N,
FEANTHELS 2 IHEICHA S ATV T,

TRDZ4 w2797 7L 22MAT, EA Tl PyTypeObject DEIR L H W% —H THMET Z 24
PHETOET,

1231 214y o2UT77L >R

tp RO bk
PyTypeObject R k*! B XY v R /AS5HEYE 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
304 %F 12 E 72U bREHYR— b (object implementation support)



The Python/C API, JJ—2X 3.10.19

R 1-RIOR—IHH5DHEE

PyTypeObject 2Oy k*! B BTHAY Y R /SH%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

12.3. BFTz I b
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sub-slots
Slot it XY W 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,
ﬁlf’.()’* 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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xR 2-RIOR—IHS5DHEE

Slot B %XV 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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Z20v FDERE (typedef)

EHRE (typedef) 5 8E ' D (EE
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. BATox I+ 309
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See Slot Type typedefs below for more detail.

12.3.2 PyTypeObject E%

PyTypeObject DREEMREFRIX Include/object.h TROIHNZIITTT, SBOFHMEEH L =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 ki)
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(RIDR=I D5 DR E)

/* 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 XO v b+

BA 7Y 27 MEERIE PyVarObject MERZIERL /2D DTT, ob_size 7 4 —/L Fid, (H# class X
DIEH S type_new() THR N Z) BIRANIHWE T, PyType_ Type (XXX A7) X tp_itemsize
EOHHLT 20 THERLTLEIW, ThbE, A YRX VR (DFEDRIF TV 227 1) IZIE ob_size 7 4 —
VEPFELRITINUE BOFEA

Py_ssize_t PyObject.ob_refcnt
Part of the Stable ABL. B4 7Y =7 s D& H v > T, PyObject_HEAD_INIT (Z Z Dfi% 1 12#]
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HMEL g3, BHICATUBRSNIEA TSV F TR MDA VAKX 2R (ob_type BT %
BERELTWE AT Y27 M) E3BREI VY b TE0RIE D EEA . BINICAEURERINS
BATOTIF DBE. A VAR VRZBBAIY Y FOMRIC BDET

k-

P TRALAZZDT7 4 =V REHEALETHA,

PyTypeObject *PyObject.ob_type

Part of the Stable ABI. "IBADOR, BIOFNW%2$ 5L XXX A 7 TF, PyObject _HEAD_INIT <
7 u Tt Eh, @EEIL &PyType_Type IRV EF, LH L. (PR D) Windows THRIFTE
ZEN R — RATRERILIRE Y 2 — L TlX, a ¥4 Z3EMRIEIE T RWe X EO13 T, 22
T, %5bLE LT, PyObject_HEAD_INIT (ZiX NULL %2 L THHAL L TEE, thoiEE1T S i
IZEY 2 — LOYHHEBECHIRINCZ D7 4 — A REFIIET 2 Z 2 iCR > TV0E T, ZOEEIZ
T3 IfTVWET:

Foo_Type.ob_type = &PyType_Type;

Fo#EEEX, ZE T33OV REZALAVAXAERIDBEFIILTEL2RINIERD 8 A,
PyType_Ready () & ob_type %% NULL % & 5 2 i-X, NULL DEEIIIEIE Y 7 XD ob_type 7 4 —
VR THIHE L £ 3, ob_type 7 4 —)L R B TRWIEGA, PyType Ready() lZZ D7 4 —L K%
EHELEEA

R

YFITRXAL FWEZDT 4 — LR BREELE 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.
ik

B TRALFZZDT7 4 =L FEHEAL THA,
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12.3.4 PyVarObject XOvw

Py ssize_t PyVarObject.ob_size
Part of the Stable ABL. FHICAEUBRINTWVWREA TSI L OFE, 207 4= FidtEn
HEbE N E T, BRICXAEVBRSINTVBREF T I~ ofZaE. 207 14 —L FIENEEHR
SNBFRLERE D 5,

k.

Y TRATNEXZDT 4 =L FEHELEHEA,

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 #IfH S N XL FHANDRA Y R TT, EY 2a—1Dr7a—r LB e LT
77 ATELHDEGE, TOXFIHNIREREY 2 — L4, Ry b, ZLTHOLRET L Fi  SXFHNC
Y ET; MARAARDIGEE, HEOHRDOAF T, T2 —ABHEv 5 —IDYTEI 2—1D
Ba. RNy T —=IBDERBEY 2 —NVAD—FTRo TVET, FlZIE v 7 —I P ADY
TED2—VQITA>TWVWEEY 2—)L M ATERINTWVWS TIE, tp_name % "P.Q.M.T" IZFIHA
fbL %3,

FMICATUBRINZBEA TSI OBE. 207 4 — L FIRBEICHOARNIRD, TV a—L
LR DOFEENTHF — ' _module_ ' W T 2MHE U THRINIZIRESINE T,

BIICATUBRINZEA TSI b O5A, tp_name 74 — L FIZEFy FREETATHRIET
T3S, BEDF Y F&DBHHIH 2 W XFH2EIE __module__ B2 LT, £/Fy FXbdiR
AI2H HE7E __name__ BMEL L TT7 7 RATEET,

Fy B AoTOVWRWES, tp_name 7 4 =)L RONAELETH __name__ BMEICH D, __module__
B RRO X S5 WCHOTFEENTIRINCE Yy PLARVHED) RERICRDET, 207D, Z0
BN pickle (L TERNWZ IR D ET, X 5T, pydoc PHERT A ET 2a— L FFaX Y DU R
WCHWHR R ET,

This field must not be NULL. It is the only required field in PyTypeObject () (other than potentially

tp_itemsize).
fkE:
YT RATEIDT 4 = FERERL EE A,

Py_ssize_t PyTypeObject.tp_basicsize

Py_ssize_t PyTypeObject.tp_itemsize
INBEDT 4 =V RE, B YRRV ZADNL MY A XEFHATEZL51CLET,
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IR O0EER DD 3 FERA VAKX Y ZADANZ, tp_itemsize 7 4 —L RHE BT, AJZE
FBA VAR ADHIX tp_itemsize 7 4 =)L RHIELRDEICRD ET, FEEREAS Y RAEX Y XDHD
BE. BTDA4 VAR Y AFHELL tp_basicsize THZ BT A XITRD £3,

A[ERA Y ZAZ Y ZDRDEE, £ Y ARV ZAIZI& ob_size 7 4 — L FDRL TERELT, A VAR
VADHAREINZATI 27 D7 EE” £ LT, tp_basicsize ¥ tp_itemsize D N fFZEL
72D EF, N OHEILER. 4 Y AX2AD ob_size 74—/ FIZEREINE T, 7272 LHEIS
BN oMb b E3: fliE, BETIZADEE ob_size o T, { VAXVADRITENATH
52 %L, N BIRIX abs(ob_size) I D FF, F/2, ob_size 74 =L RDBHEI05H LWV T,
BT LA VAR VADPAIERETHD e EERLEFEA (Fl2IRX, VR M OMERIIEERD A ~
ARV AZHBIZDLLDOLT. A VAR ARZIE B2 ALEKER -7 ob_size 74 — L EHHD
£79),

HARY 4 X1, PyObject_HEAD ~ 2 R ¥721% PyObject_VAR_HEAD =7 ® (A4 ¥ AR ¥ Al
ZEHST2DIfo7 b 560Dvr0) TEHEEINTVWSE 74— L EBAoTVWET, EHIT,
_ob_prev 8L U _ob_next 74—V REBHIZLE. THHDT 4 =L P AL XMAEINE T,
€T, tp_basicsize DIELWHIHHLEZBZI12E, 4 YRAX VY RATFT—=XDLATU V2 EET 2D
WA S REERICH LT sizeof HE T2 S Ldh HA, HAY A 12E. GC ANy XA i
Ao TVWEHRA

774 YA PCHET B ER: EBOBRERZEET SPRCREDT 74 ¥ XY b RREE R 54,
tp_basicsize DEIZRZ DI RITIUTIRD FR A, Fl: B 280 double DAIFIZELEL TWB L L
3, tp_itemsize ¥ sizeof (double) TT, tp_basicsize B’ sizeof (double) (Z T Zh%
double D7 74 Y XY FMRERT 29 A XEBRET 2) OB D DY A X282 X512 FT5D1d 71
7I<DEETT,

For any type with variable-length instances, this field must not be NULL.
i

INHDT 4 =V REYTEA AL RS NE T, HEXA TH 0 TRV tp_itemsize &
FoTwiGa, BEXA TORBIKFEL T2, —RNCEY 724 7 THlo 0 THWER
tp_itemsize IKHET D DIILETIEH D £HA,

destructor PyTypeObject.tp_dealloc

AVRARYADT AL 77 ZBANDKRA 2 TT, ZOREIE (FE T None % Ellipsis DED
X)) A VARV ADBRL TR EY RSNV THROVIR D MBTERLRFNUIRD FHA, ¥
2F X IFROMY T

void tp_dealloc(PyObject *self);

F2A LT 7 REBUX. BRA YV FHFIE 0l 5 7B Py_DECREF() X Py_XDECREF() <72
aNLIENHINE T, FOHINRETIE, A YRRV RAZEEFELE T, 4 Y RAX Y AT
TEZRIERLBRVIRETT, 7A M7 ZEBUEA YRRV ADPREFEL TV R 2 TOSREMB L.
A VAR YADTRL TV EETDORXEY Ny 7 7% (Ny 7 7 OERFICHE > 72 BBUC G S 2 X €
V FRIRBEIE 2 - C) R L. ZDRD tp_free BAEMUH L E T, HATY T XA THEHTE
72\ (Py_TPFLAGS_BASETYPE 7 Z 773ty F LTV BE. tp_free DRDHITA TV =7 b
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DA E Y MBI (deallocator) ZEHEMOH L THRFVWERA, 7Y =7 FDOXEY RKEEEUZ.
A VARV ADRATEYEREITIBRICHE - ZBEBICRHE L2 D TRITNIERD FHA; A VYRRV
2% PyObject_New() % PyObject_VarNew() TXEV FERELHEICIE, EH PyObject_Del ()
ZH, PyObject_GC_New() = PyObject_GC_NewVar() THefF L7=3AI2I& 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) ;

A
P ITRATEXIDT 4 — LR EHEKLET,

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().

&4 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.
fer g

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 FIRBIFHERETT, 2074 — NV FEERT DL XL, tp_getattro BAIEFUT X 512
fEL. BMHEAIX Python XX A 7Y =7 bTIER < C XFHITHEET 2 L5 RBEKEET LS CL
RN D FH A

IR
Group: tp_getattr, tp_getattro

ZDT 4 =R tp_getattro bHICH T XA TR INET: Thbb, 3+ 7X4 70
tp_getattr BRI tp_getattro BT NULL DG, ¥ 7 X4 FIIEEX A TH 5 tp_getattr
¥ tp_getattro MG L bRAL 3,

setattrfunc PyTypeObject.tp_setattr

F T arDRA Y RT, BEDOKE LHIFRZIT S BBZIEL 35

TDT7 4= FRIFERETT, TOT7 4 — LV FEERT DL XL, tp_setattro B EFRT L 512H)
EL. B Python SXFH A 7Y =27 M TR C XFHITIHET 2 X5 wBIEfRT Lol
RUINI D FE A

fk:
Group: tp_setattr, tp_setattro

TD7 4 =N R tp_setattro LHITH T X4 FITMERINET: Tbb, 3 7%4 70
tp_setattr B tp_setattiro BT NULL DIE. 744 TREEX A T2 tp_setattr
¢ tp_setattro ZMT L DAL X5,

PyAsyncMethods *PyTypeObject.tp_as_async

BIMOEEREZFETRA VX TT, ZOMEERIZ. C L)L T awaitable 78 + 3Ly asynchronous
iterator 7R M ANERETEIA T2 7 MV EFREBRTEI 74—V FEEBET, FFLWVWI LIX
async 77T U MEER 2SR L TIEE W,

N—a v 3.5 T MHiIE tp_compare X tp_reserved ¥ L THIGNTWE L7,
il ”7?(:

tp_as_async 7 4 =)V RIFMRSINERAD, ZHIZEENS 7 4 —L FHBEFICHEE XN E T,
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reprfunc PyTypeObject.tp_repr
F 7 arDRL VRT, HAABBEE repr) ZHEL TV EIELE T,

The signature is the same as for PyObject_Repr():

PyObject *tp_repr(PyObject *self);

ZOBBUITFHIA 7Y = 7 b Unicode A 7Y =7 P 2RI RIFUIRD 8 A, BHAERIE. 2
DORIRANR S THNZ, BYILBIET eval O WK LGE, RICEZFOF 727 MIRD L5 %
XFHNTRIFIUIED T/ A, FARERGEICE, A7V =7 PR AL HEH LIENEDA -7z
<" PBIRE ST > TRODIXTFINZIRS R FNIRD FHA,

W
B TERALFNZZDT7 4 — NV FEHEALE T,
FI7FILE

ZDT 4 = REBEEINTVWRWIEGES, <%s object at %p> DERE L 2 XFHNINEENE T, %s
BRIDHZRNC, %p BA TV 27 FDXEY 7 FLARKBEHRIONET,

PyNumberMethods *PyTypeObject.tp_as_number
Bl o b arzRE L BMOMEREZIES RS VX2 TS, ThHD7 14—l FIZOoWTIE HEF
T2V MEER THHIATVWET,

ik
tp_as_number 74—V FIZMRSINFVBAD, TZOEFENE T 14—V FOBMEFICHAI N E T,

PySequenceMethods *PyTypeObject.tp_as_sequence
=y arEFELEBMOMERZIE TR, V2T, ThoDT7 4 =)L FIZOWTIR
=Y 2F TV U MEER THHEIATVE T,

.
tp_as_sequence 7 4 —/V FIFMERINFRHAD, ZHCEENE 7 1 =L FOMEGICHER I NE T,

PyMappingMethods *PyTypeObject.tp_as_mapping
~ybrr7n bt ar iR LCBMOMERZET AL VX TT, TNH6DT7 4 =N FIZOWTIX
Ry TATI o MEER THHZIATHET,

o
tp_as_mapping 7 4 =V FIFMEINETAD, ZHUTEENDS 7 4 =V REBNCHER SN E T,

hashfunc PyTypeObject.tp_hash
T arDRA Y RT, MlAHAAB hash ) Z2FEL TV IBREEL T,

The signature is the same as for PyObject_Hash():

Py_hash_t tp_hash(PyObject *);
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BHRFICE -1 ZROEICLTERD £EA; Ny ¥ 2 lORFERICT 7 —2E U BE, BEBIHIs
Zty LT -1 ZRSRIIRD THA,

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 FIZIHRIIC PyObject_HashNotImplemented () WZiXET %5 Z ¥ T, # type 256D
Ny TaXVy ROMEEITRYy 7 T25ZePTEET, ZhiE Python L X)L TD __hash__ =
None & [ASFICfEM X4, isinstance(o, collections.Hashable) A3IEL £ False ZiRT XS IZ
BODET, WDBELARETH S Z L ICHEELTLEX W - Python X)L C __hash__ = None %#&E
35 Z 8T tp_hash A0 v M PyObject_HashlNotImplemented () WEEINE T,

fkE:
Group: tp_hash, tp_richcompare

ZDT7 4 =)V FIE tp_richcompare L HIZH T XL FITHEKEIhET: Tbb, v 7&4 7
D tp_richcompare B XU tp_hash MG L H NULL DY &, ¥ 7 XA FEFEEXAL TH 5
tp_richcompare ¥ tp_hash WAL bREAL 5,

ternaryfunc PyTypeObject.tp_call

F T avDRAVRT, 727 VOMUHLEFHEL TCOIEBERLES, £ 7Y =7 b
CH LATRE TR WHEIZE NULL K LRI D $8 A, 73 F vid PyObject_Call() E[FT
T3,

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

R

Y TRATEZDT 4 — L REHEL T,

reprfunc PyTypeObject.tp_str

F T ayDRA T RT, HAAADHRF str() ZFHEL TV IEBERELET, (str HRD—DIZ
Bolizd, str() 1 str DAVAMN I/ X EMUHT I IFERLTLLE Y, ZOarYR+57
ZIFEBEOWUIZITS BT PyObject_Str() ZM-UH L. X HIT PyObject_Str() I DNV K
ENOHT IR ET, )

The signature is the same as for PyObject_Str():

PyObject *tp_str(PyObject *self);

ZOBBEICFANA 7Y = 7 b Unicode A 7Y =7 R BRITNUIRD FHA, £HIEA TV
7 b ? b3 (friendly)” RE LT TRIFIUILED EHA, EWVWI DI, TOXFHNZ
0D print() BETHDONS Z LI I EKALE1HTT,

A
B ITRALFEZDT 4 — L FBRELF T,

F7A4ILE
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ZDT 4=V ERFRESNTWRWEGE, XFIIRIZIR T 72DI12iE PyObject_Repr () BEUHEH
N

getattrofunc PyTypeObject.tp_getattro
F 7 a DKL VX T, get-attribute ZFEEL TV ERLET,

The signature is the same as for PyObject_GetAdttr():

PyObject *tp_getattro(PyObject *self, PyObject *attr);

WHEOBMEMBREFEL TS PyObject_GenericGetdttr() I D7 4 — L FICRELTEL iz
WTWOBEREAN T,

ek
Group: tp_getattr, tp_getattro

D7 4= FE tp_getattr &I T XA FICHMASINET: TRbDBE ¥ 7X4 70
tp_getattr BXU tp_getattro BT NULL DG, +7 X4 FIIEEX A TH 5 tp_getattr
¥ tp_getattro XML bRAL 3,

T7#ILEb
PyBaseObject_Type uses PyObject_GenericGetAttr().

setattrofunc PyTypeObject.tp_setattro
AT avDRA Y RT, BEORE L HIFRZAT S BRZIEL 9

The signature is the same as for PyObject_SetAttr():

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

X 51T, value 12 NULL Z48E L CTEMEZAIRTEZ 2 X5 LRI D A, BHEOA 7Y 22
MEMERELFEE L TWS PyObject_GenericSetdttr() B Z D7 4 =V RIZRELTEL 0T
WO EIIERT T,

e
Group: tp_setattr, tp_setattro

D7 4= FE tp_setattr EHIH T XL FICHMASINET: TRbDE ¥ 7X4 70
tp_setattr BLU tp_setattro HIIT NULL DTS, 7 XA FIEIRIEX A T 5 tp_setattr
¥ tp_setattro ZMF L bRAL 3,

TI7#ILbE
PyBaseObject_Type uses PyObject_GenericSetAttr().

PyBufferProcs *PyTypeObject.tp_as_buffer
Ny T 7 AV R=T2—RA2FRLTVIA TV =27 PCOAMET 5, —#D 7 4 — L FHESA -
R ORERRIET R4 VR TY, BEENOR 7 4 — L FIE Ny T 7F TS0 MEEE (buffer
object structure) THAL £,
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R

tp_as_buffer 7 4 — /)L FARIEIHRINETLAD, ZHRICEFENS 7 4 —L FIMAGNCHER X h
9,

unsigned long PyTypeObject.tp_flags

D7 4=V REART Z 7RIy PRAZTT, WSO0D 77 7E, FEDRIICHENT
ZHINRt =Y T4 ZADBHINL L 2R LET; 207 7703, BA70 =227 (HH50WE
tp_as_number . tp_as_sequence . tp_as_mapping . B XL tp_as_buffer BHML TV B LR
KRERER) OFED 7 4 =L FDH B, @EPSLBEETT o LIFEL TV DI TIERVWDH D2H
2o TWB I e ZRTRbIONET;, 7778y A7 V7SR T0VIRE, 75 7BMREL T
W57 4 =N FIZIE7 72 AL BWRDDIZ, ZDHEIFE TS NULL 12725 TW5 & AR S RITHUER
DEHEA

k-

D7 4=V FOMKIZABA > TVET, IZLALDT7 7 7IMERNICHARINE T, T4hbb, BIEK
RATDT7 778y "HRBRESN TS, ¥ T7XATDT7 77y FdENEGIEME LT, LR
REME R DHR SN 25513, TRREEERIERICBIR ST 2 7 7 7y MEABE RSN E T, T4%b
b, HEXA TDT7 778y P OEIZ. EREEERERAND R A v 2 e iz, 744 Ficav—-&h
%9, Py TPFLAGS_HAVE GC 75 7'E v MZ tp_traverse 74—V F& tp_clear 74—/ K&t
R XNE T, Thbb, ¥ 7RA S ITBWT, Py TPFLAGS_HAVE GC 77 7Ey N2 1) 731
TWT, tp_traverse 7 4 —)V R ¥ tp_clear 7 4 —/L FHTELEL NULL 1272 o TV A GEITHAK X
Nnx7,

TI7HIb
PyBaseObject_Type uses Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE.
Bit Masks:

LRIZBETAE Yy bR BBHAEERINTVWEHDTT; 77 270F | HEFCTHEMEZE->T
tp_flags 7 4 =)V FOEZIERTE £, PyType_HasFeature() ¥ 27 3By 75 7MH., tp BIU
f 2 b, tp—>tp_flags & £ DIEL L 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 PN Y P TT, ZOEY b7 VU TR
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51X, ZOBOY T RA FIERTEEFEA (Java 1B 2 "final” 7 7 Rl 7 5 A2k
£9),

kR
777

Py_TPFLAGS_READY
BA 7Y 27 W PyType_Ready () THREWRFHLEIhZ ety FPENBZE Y b TT,
A
777

Py_TPFLAGS_READYING
PyType_Ready () Ik 28 A7 = 7 r oIFLEFICEy FEIhBE Y T,

.
777

Py_TPFLAGS_HAVE_GC
ATz PRI R=yarray (GC) ZHR-1+FT25HGIcky bENBLy FTT,
ZDOE Y FHEy PIRTVWBEEHE, £ Y RAX Y RIX PyObject_GC_New() %o THER L.
PyObject_GC Del() % ffio THELRIFIUIRD ¥ A, FLWVERIT BRERAR—2OL
203 EYR—F93 ICHDET, 2Oy MI, GCIZB#T 57 4 —)L K tp_traverse B
XU tp_clear PHA TV 27 VARTFET 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 v BIUOLEBEMERORED 74 —VFOBRAOEEICHET 22
TOE Y bR 2EY bRRITT, BHIKTIE., 2Oy PR ZIZEMLTOE Y b
Py_TPFLAGS_HAVE_STACKLESS_EXTENSION A3 A - TWEd,

R

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 v 3.8 THEM.
ik

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 73 PyLong_Check() O X 5 72BEAN, BN B 2MARABBIDY T 5 A0 E S
hrRECHWT 20 fbhEd; COEMHDF = v 713 PyObject_IsInstance() DK D7
NHNZRF 2y 7 kD bEHETT, HAAARZHAL MBORTIE tp_flags ZBUNIH
FTRET, 25 LRV ZOHEDPEDZ 3 —FTIE YARF v 7 OHERELNEZPICE-T
RAEFENDVELS>TLESTL & Do

Py_TPFLAGS_HAVE_FINALIZE

BIRGEIRIZ tp_finalize ARy MPFEIELTWVWAH E X2y 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.
k.

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.
i

This flag is not inherited.

N—a ¥ 3.10 TEH.

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.

kR

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.

EMR: Py TPFLAGS_MAPPING and Py_TPFLAGS_SEQUENCE are mutually exclusive; it is an error

to enable both flags simultaneously.

ik

This flag is inherited by types that do not already set Py_TPFLAGS SEQUENCE.
BE:

PEP 634 — #E X — >~ v 5 ik

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.

R

This flag is inherited by types that do not already set Py_TPFLAGS_MAPPING.
BE:

PEP 634 — #EH) X — >~ v 7 fkk

N— g > 3.10 TIE.

const char *PyTypeObject.tp_doc

FFarvDRLVERT, ORI TI 27 b D docstring 5 % % NUL #&ixhiz C OXFH|%
BLET, ZOERBA T2 b eBIDA Y REA D RIZBITS __doc__ Bl LTRBINE T,

k-

B TR AZZDT7 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 7> a YOEHEAICOWTOFME, BEREBEAR—OL I3 EHR—
FBIIHYET,

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() PRSI ZBNDH 2 AV ANZEFIMUHIN TS Z 2 IFEALTLEX W,
self->key X U N\bH D FIH, Z4UL NULL % Python XFEHIRDT, ERSEBO—HIcHRs
EHDEEA.

—F AUAERSRO—FRRDELRVEH>TWTSH, TNy ZTHNTKE L72WEESH %5
b LARWVDT, gc EY 2—1D get_referents() BIIITERSIITR DGR 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>THF D5 HEFFOZ e 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.
ek
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT7 4=V FiX tp_clear LW Py_TPFLAGS_HAVE_ GC 75 7B v b IIZH T X4 FITHEE X
NET: IThbb, 3 T7XATD tp_traverse BEU tp_clear T b DFE, 3 T7XA S
WBERIEX A T2 6 tp_traverse ¥ tp_clear ZMF L AL E T,

inquiry PyTypeObject.tp_clear
FTavDRALVERT, FR=YaL 7 RIZBT2HEEBE (clear function) Z$F L F 55
Py_TPFLAGS_HAVE_GC 73ty FENTVWAHBFICOAEONE T, 72 F ¥ IIXDO@EHTT:

int tp_clear(PyObject *);

tp_clear X U NEBUE GC P L7ZEERL TV 2 I DEESEEET-HDICHVLNE T, &
BHBBETEZ D L, SATANDETD tp_clear BEEAHEEL T, £ TOWMBRSHEBEL 2T
XD FH A, GRIE: 2D tp clear ZFEEL L THRTOBRSEHWIRTEZ 2D TdHN
WEELLZCTHRY) I THHHIT. & LD L THREDRERTH D 2 DTHIUIR, tp_clear
BIBR IR T 2 RETT, HIZIKX. BT IE tp_clear ZHELFHA, BRERS, XRINLIZTTH
RENTERSRPBOH 2 L3N TT, oT. XTNVLUNDEID tp_clear BT
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T, XTNEEOEARBERSEOLIWIRTEL Z LD 3, THUIMRICH 2 Z 2 Tidi <,
tp_clear DEIFEZBIT 2 BVHEIEZD -7212H D TR A,

ROPNZH B X ST, tp_clear DFEEIEZ, £ Y RAX VA5 Python 77V =7 hZeBbid XY
NADBHEN L, ZRHDRX U ANAANDKRA Y RIZNULL Bty hTRETT

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 FABDHMNEISRA Y > M Z2HET 2 Z 2 2D T, Python XF%|% Python D & 5
Ty ERBRICEDILDTERVWAT Y27 V227 V7T 50BIEIHD $8A. — /7. FTETLIET
@D Python A7 =22 b2V 735 K510, ZORID tp_dealloc BAED tp_clear BIEZ FEAT
TBE51T 2 EENIITIZBTL & Do

Python DFRX—YalL 2 ¥ a YDA OWTORMZ, BEREBEAR—JOL IS avEHR—
2 XHHET,

ik
Group: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ZDT 4= RiE tp_traverse B XU Py_TPFLAGS_HAVE_GC 75 7Y v b 2 HITH 7 X 4 FITHkK
ENFET: TROE, ¥ T XA TD tp_traverse BX U tp_clear DT E X RDIFE, 7 XA
TEREXA T tp_traverse & tp_clear ZMF L AL FI,

richecmpfunc PyTypeObject.tp_richcompare

AT arDRA Y RT, RREEBEBZIELE T, 72 F v I ZROEDH 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#lE Py_True » Py_False TT, ) LI KERDGE
3. Py_NotImplemented %. ZNLND T T —0FAEL HEIIIFSMREZ LY b LT NULL %K
ST IR D R A

tp_richcompare B LU PyObject_RichCompare () BIBDE =5IBITE S 72D DEFH Y L TUILTR

DERINTVWET:

it QR %
Py LT | <
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=

FRSRHEELBEEL (rich comparison functions) ZHHICEAT 270D~ 7 apERSNTVET:

Py_RETURN_RICHCOMPARE(VAL_ A, VAL B, op)
Ee#e U745 R U T Py_True 5> Py_False ZiRL ¥3, VAL _A ¥ VAL_B & C OL#H
BIZX o TIEFEAITRE TR TR D FEA (BIZIEZh o C FFEOBE»FE NIRRT
BBTLXD). ZHHDFIBUTIE Pyobject_RichCompare() ¥ FMICER I N-HEEREEL
£,

The returned value is a new strong reference.
T 7 —RHCIFFINZBAE L T, BB S NULL TY X—Y L&,
N— a3 ¥ 3.7 TEM.

.

Group: tp_hash, tp_richcompare

D7 4= FRIX tp_hash IV T XL TICHERINET: TRODE, ¥ 742470
tp_richcompare B XU tp_hash MG L H NULL D Z 7 X4 FTIEEEXAL TH 5
tp_richcompare ¥ tp_hash ZH L DAL ET,

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 AR AMFBRAELLGE, ZDO7 4 — A FEER LD S REBRBUIAD, A VARV R
HERICBIT 255U X FOEHEERTA 7y FBADET (GC Ny Z0H 255 ITIIEHL
F); TOF 7€y MEIX PyObject_ClearWeakRefs () ¥ X Uf PyWeakref * BAKOHKIAL £3, 4
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VAR Y AREERICIE, NULL (KW b X 7z PyObject* BID 7 4 — )L RS A o TORIFIUER D F
A,

ZDT7 4=V F% tp_weaklist LIRFAILBRVEIICLTLAEZE WV, ZHERA 7Y =7 NEBHANDS
SN SRE Y R NDIEHTT,

R

D7 4 =V RiZH 7 R4 FITHRE T T, LITORAIZFHA TS W, ¥ 7 XA T3 DA 7
Y MEEA—NTAFFTEIBBDET; o T, 37 XA T TIEFHSRY X+ DTN FEEX A
TEREBRZGEPDHD ET, VR FDOEHIIHEIC tp_weaklistoffset THDBIETRDT, TDZ
LM RS RWETTT,

class X CTEEINTNC __slots__ EEWEL L., 2OEEXA THFESEAIRETHRWES., Z
DOEIZGGBIEATRRIC T 2 IIXHBRY X POXHEHEZRT A0y b2 A VAR VAT =X 1L 47U MESE
KIBML, 2y DA 7€y b% tp weaklistoffset WCAKELE T,

Bl __slots__ DEFIC __weakref__ LWIHHFIOAT Yy FBEFNTWVWER L X, A0y MIZD
DA AR 2ZBT 2B Y A FOREE2ERT A0y MDD, Ay FOF 7y FED
tp_weaklistoffset WA D EF,

B __slots__ BHEW __weakref__ Y WOHHKHIDABR Y P EEFATOWREWE &, ZORNIREX A
TS tp_weaklistoffset AL F T,

getiterfunc PyTypeObject.tp_iter

AT ayOEHT, ZDATI =27 D ATL—4 ZRITEBAOEA VX TT, ZOMEPFET
5Z8ld BHEIOMDA VAR VAN AT L— A THEIEZRLTVWET (L, ¥—7F
YARAFZ OB LS THA T L — FAJEET T )

ZOBEIE Pyobject_GetIter() LR 7 AF ¥ ko TVET:

PyObject *tp_iter(PyObject *self);

k-

Y TRATEZDT 4 — L REHELET,

iternextfunc PyTypeObject.tp_iternext

AT alDRAYRT, ATL—2— ORODERZRTERZIRLET, 72 F ¥ I3RXD@ED TT:

PyObject *tp_iternext(PyObject *self);

ATVL—RDOBERNPRL LB, ZOMBEIE NULL Z3RX 2 1FUE7%e b $4 A, StopIteration 4}
WHRELTH LR THRVTT, 20O 7 —BRAELLE 2H, NULL 2RI RIFAEXRD £8
Ao ZDT7 4 —NVEDRDHBE, ZOBMDA VARVAPALTL—RTHBIERLET,

AT L—=RBTIE, tp_iter ARDERSINTORITNUIRS T, ZOBEBIT FiikliTL—214 >
ARVATIERL) AT LV—=Z A Y AX VY ZAAKRZIEZ AR D £E A,

ZDBEBDS T2 F ¥ X Pylter Next() R T,
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-
YT RATEIDT 4 — LR EHELET,

struct PyMethodDef *PyTypeObject.tp_methods
AT a DR RT, ZORDIEH (regular) DX Y v REEHEF L TW5 PyMethodDef &K
574 %, NULL T S RIS 25 L £ 9

FHIOSEERTLIC, XYy FFRS Y FRDA o7, BESUOES (RO tp_dict BI) B
TNET,

Hk
PTRAANEZDT 4 =V REMELEVA (XY v RIZHMEO X =X L THREAINLTVET),

struct PyMemberDef *PyTypeObject.tp_members
AT arDRA VR T, BOIER (regular) DF =X AN (74— FBXUORaY ) ZHSL
TW5% PyMemberDef Fiiti{AH 5572 %, NULL THIm X N FHIRECHIZHE L £ 3,
A DRERZ LI, RUNTRI Y T RDA - EZRZIUOREE (TRLO tp_dict ZR) [BNE
9,
ik
YTRATEZDT7 4 =V RERELERA (X ANEIMEAD X =X L THEINTOET),
struct PyGetSetDef *PyTypeObject.tp_getset

AT aryDRAVERT, A VAX Y ZAOBMEM (computed attribute) ZEF L TW 5
PyGetSetDef Wiiifh7» 572 %, NULL TR X N F LB 2L £ 5,

BLHI DB EEZHE T 21T, getter/setter T A7 V) FRDA o7, BENMOEE (LD tp_dict ZH)

wEmEnEd,

.

YT RATEZDT 4 = FEMEAL FEA (BHBIHEEIED X 7 =X A THRERSHTHET),
PyTypeObject *PyTypeObject.tp_base

AT avDRAYRT, BICHET 5 70T 1 ZMKT RIKXA TZ2IELET, ZOT 4 — RO

LAULTIE, kK (single inheritance) 72U A3 R — P STV T ZEHMRIEIX XX A TOFEN
HUICKZEINREIA 7Y 2 7 bOERELEL LET,

JAM: 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 (gce 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
(Y72DRITTD) BT XA TEZDT7 4 =L REMEL ER A,
TI7AILE

D74 =N FDF 7+ MEE (Python 8 275 <13 object ¥ L THI o TW 3)
&PyBaseObject_Type 274D %9,

PyObject *PyTypeObject.tp_dict

BOFEIX PyType_Ready() X >TIZID7 4 =L FIZNDLNET,

ZD 7 4 =) NZ@E., PyType_Ready () ZWFUHIFHIIC NULL WZHIHHEL L TELRIFIUIRD £8
Ay BB0VIE,. BIOHIIBED A - 1-FHZETHHHE L TBVW T D2 EWVWE R A. PyType_Ready () HHY
ZOLUMET 22, BoFkEEE ZOFFIENTE 20, BMEA (__add__O &>
7)) A—"u— FHERETRVWE ZRIITY,

IR

PTRAAZZDT7 4 =L FEREALERA (B, ZOFBNTERINTVIEHERELZ A D =X
ATHRZHET),

F7#ILEbE

If this field is NULL, PyType_Ready () will assign a new dictionary to it.

EE: tp_dict T PyDict_SetItem() #{Ho7=b, #E C-APIl THRETZ2DIILLTIEHD %
A

descrgetfunc PyTypeObject.tp_descr_get

FTTavDRAVERT, TRIZVTXD get HEERL T,

B D> 72 F 23RO BHTT

PyObject * tp_descr_get(PyObject *self, PyObject *obj, PyObject *type);

k-

Y TRATEZDT 4 — LR EHELET,

descrsetfunc PyTypeObject.tp_descr_set

FFTarvDRLVRT, TRAZYFROMEOHRE LHIRZITOEBZIEL T,

B D> 712 F 23RO BHTT

int tp_descr_set(PyObject *self, PyObject *obj, PyObject *value);
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fEZHIBRS 2121, value 5IEUC NULL ZRELE T,
.
P TERALFZZDT7 4 — NV FEHEL T T,

Py ssize t PyTypeObject.tp_dictoffset
BDA YRR YA YRR Y ZAEBD A IHEED D 256, TD7 4 = FIZIFLuDHIZAZD
BDA VARV RAT — ZERITBIT 54 VARV AZBHEFENDA 7y "BADET; 2047
v Ml PyObject_GenericGetAttr() HMEVE T,

ZDT 4=V E% tp_dict EIRFALZVEIICLTLEXY; ZHIEEA 7Y =27 MHEDEEOERE
EHTI,

D7 4 =)L FOERER XD REXITIE, HIEZA YRR ABEROEEIOD A7y VE2FRL
E3, fEEr X /XL 4 VARV ABERD RKE »oDA 7y bERLES, ADA 7Y
Ly FE[FS 2R MIEBAEL DL DT, 4 YRR Y ZERICAIERER DD H % & EDA[M SN
XT3, BIZIX, str X tuple DY T XA FITA YRRV AEROTFELBINT 258121k, ADA
7ty bEFVET, ZOBE LEAFHELPEADOA T2 PLATY MZETATVRLITD,
tp_basicsize 74—V FIZBIMINHEHZEZERBICONRITNUIL SRV EIERLTLES W,
RA VR A XD 4 N4 FPDYRAT AT, MERORREBICHEVPES SN TWVS I L ZRTHA.
tp_dictoffset & -4 I LRITIUIRD XA,

HOD tp_dictoffset B, A VARV ATOEBEDA 7ty F2FHET2IIUATOISICLET:

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 APpHMDHENET, HMEZN>TW2 DI, BEIFSZLET 2
DIT ob_size DFFEMES 72D TT, (ZOFHREZHTTHIOLEIE -7 HD FEA; FHHIZ
_PyObject_GetDictPtr() 23 o T NET, )

R

D74 =N PRV TEAL ARSI NE T, UFOBAIZFHATZE W, ¥ 724 732047
Y MEEA—NTA FTEZEDDHDET; (o T, 3 7X4 FTREHEDA 7y MREELXA T
CRELZGEDNDDE T, HEDF Ty MIFIC tp_dictoffset THMPBETHRDT, DI
FREIEZ 50T T,

class X TERINIAUC __slots__ HEVRL ., DOHEXSL TOLTITA Y AR ¥V AEHEFED
BWGE, HEOZAR Y hBA VAR VAT =X LA 7Y MEEIKIZEMNML, Ray bOAT7Ey b %
tp_dictoffset WKELE T,

class X CEFRINZBIC __slots__ HEEWBDH 256, ZOIEEXA TH 5 tp_dictoffset &
AL 3,

(__dict__ EWVWHOHARIORAv Y Mo __slots__ HEIGEML TS, HiFrs8hoMRIEGELNAT, B
WWIRELZBL TR D 3, i3V A, ZHUIFR __weakref__ D XS WZBMEN31E3 TS, )
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T7#ILE

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, 4 YRR YRR EIE L 3,

ZOBBIZZ S AIBITS __init__ ) XYy RICHIGLE S, __init__ () FEER. __init__ (O %
MOHE IR Y AR ARERTEE T, /2. __init__ (O ZHEFCHLTA YRR Y ZADFHY]
b TcExI,

B DS 72 F 2 ZRDODEBHTT

int tp_init(PyObject *self, PyObject *args, PyObject xkwds);

self SIBUIFHHE S 24 Y 2R A TT; args BE kwds 518U,
B IUF—T— F5IETT,

_init__ O Z2WOHSRONE

tp_init BAD 7 4 —L F23 NULL TRWHE, @HEOMEZIENN T HEDA v A XV ZERITBW
T, BD tp_new BEDPA VAR AR LERICHFHEINE T, tp_new DILOTIDY 7 X4 7T
BV ZRTIGE. tp_init 3ELKIMEEHINERA; tp_new DITOBDY 77X A4 TDA VALK
VRAERTGE, YT RATD tp_dnit BEFHINET,

RO ZZiE 0 2, =7 -3 ezty LT -1 2 BLET,
kR

BTRATNEZDT 4 =V REERLET,

TI7AILE

For static types this field does not have a default.

allocfunc PyTypeObject.tp_alloc

F T avDEAVRT, A VARV AD AT HEREBREIELET,

B DS 72 F 2 3RDEBHTT

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

by

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 RERBERERL $5,

B DS 72 F 2 3RDEBHTT

PyObject *tp_new(PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype SIBUIERT 2470 =27 FOHTT; args BL U kwds 5180E, BEREIH T 2DfES]
BBIUF—U—F5I8TT, subtype 1& tp_new BEZEMUH T 2IHFESR LR U TH 2L 3R
WZEIRFRLTLEZE W, 2080 (HEBTERY) 372 7D dbHHFT,

tp_new BEENIE subtype->tp_alloc(subtype, nitems) ZMUIHLTA TV =2 bD X E Y fHEEE
TER L. #MIEALCHONICHE E SN2 21T WE T, BRLADEDELAD LTHHED W
HIHEALERIE tp_init N> FIACHE LR FIUIRD FBA, ZVRVOHZE LTI, ZEATRE
BRITIIAIENLIERT tp_new TITWV. —F., EEABERETIXIZL AL OWELE tp_init IZET
NETT,

Set the Py_TPFLAGS DISALLOW INSTANTIATION flag to disallow creating instances of the type in
Python.

MR

BT RATIZDT 4 =V FZMALET, HIFe LT, tp_base ¥ NULL %> &PyBaseObject_Type
o T2 FEAE TIIMRL S/ 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 aYDRAYRT, A VARV ADA T RBBEREHRLE S, 742 F v ZUTO@ED TY:

void tp_free(void *self);

DT AF % e BN O D 2 HWHULFIE PyObject_Free() T,
978

This field is inherited by static subtypes, but not by dynamic subtypes (subtypes created by a

class statement)
774 b

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

> °

S DK

~ 2| 20 £79,
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HR=IALIZRE, A7 bZEAINLTRWLE S DEHIZBENDH D £, @FEIE. A70=
2 hNORID tp_ flags 7 4 —N K% R T, Py_TPFLAGS_HAVE GC 75 7'Y v b EHFANRB I THHT
Fo LU, HIBTREENIXEVHERINZA VAR AL T VIER SN2 VARV R
PRL > TWT, B BEVER SNz Y AZ Y 2FFEINTEEEA, 25 LEAITIE, BfEE
RLRITNUIRD FHA; BEIEA Y R & VZADENATREOHEICIE 1 2, BIREDHEIIE 0 &
BERIEED FRA. 72 F ik

int tp_is_gc(PyObject #*self);

(LD XS 2BOHNE, BA T 27 PEKRTT, XXX AT PyType_Type 13, BD X EVHERD
D B8 2R XBT 2720 ZOBBEERL TVET, )

A
IR FEZDT 4 — L FBRELE T,
FI7xILk

This slot has no default. If this field is NULL, Py_TPFLAGS HAVE_GC is used as the functional

equivalent.

PyObject *PyTypeObject.tp_bases

HERMM 5225 XTILVTT,

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.

E&: 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

BEZXATHEZEBALLZESPA>TVE X TLTT, BAERELYTI2HEAKRI»HIZTED. 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.
k.

ZDT 4=V RIFHRINERTA; 74— FDOJEIX PyType_Ready () THEFIHEZXNET,
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PyObject *PyTypeObject.tp_cache
REHD7 4+ =V FTT, NETOAFHENET,

-
ZDT 4 =L RIFEREI TR A,

PyObject *PyTypeObject.tp_subclasses
BT70 F7ANDEZR 625 VA MTT, NETHHAT 27207 0FDbDTT,

R
ZDT 4 =L FIFMRIREE A,

PyObject *PyTypeObject.tp_weaklist
ORI T 227 NI 29 B 0722 VA FDIHTT,

MR
ZDT7 4= FiIEMERINEE A,

destructor PyTypeObject.tp_del
ZD7 4 =N FEEIEENE L, tp_finalize ZRODICHHL T LI W,

unsigned int PyTypeObject.tp_version_tag
AV Ry v yandf 7y 7R LTHEDRE T, WM D7 0BKTT,

.
ZDT 4= RiFHERIN TR A,

destructor PyTypeObject.tp_finalize
FFayDRAYRT, A VAR ZAORTIUHBEB IR LT, 273 F v ZUATO@ED TY:

void tp_finalize(PyObject *self);

tp_finalize DRESNTVBHAE, A VARV RAE T 74 FFARXTBLEIT, A VRTYVENT
O E 1EIFKHLE T, HR—IaLr &R (204 ¥ RX Y AP L ERERSBEO 7 - -5
B) ATV 27 PHAWEINZERICD ZOBBIIMOHINET, E5505BATDH, ERSHEE
BEELIS LT3R OHEINE ZEDFRAEINTWT, MRICAH T =7 PPIEERIREBIZH 5 &
I LET,

tp_finalize ZIREDOHINIKEEZLZHITRNETIEDHD ERA; (o T, BMiTHRWI 7 A F 74 H %
FEJ 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 ki)
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(FiDR— 25 D %)

VL N 4

/* Restore the saved exzception. */

PyErr_Restore(error_type, error_value, error_traceback) ;

F 7z, Python DFRX—yaL 7> a»Tld, tp_dealloc ZMEUHTDEA T =7 b EER LR
Ly R7Z2FTIERL, EED Python ALy R2d LAKVWEWVIRICHERLTREI WV, (A7
7 N BERZRO—HDGE. FEDAL Yy FOAR=YaL 7y aiZlkoTHRRENTLESI 20D
LILEEA), Python API il & AAUR. tp_dealloc ZMUPHT AL v RidZa— g 27 Y &
v 2 (GIL: Global Interpreter Lock) Z¥#1§3 2D T, ZHARMETED D FEA. LOLEDNS,
HERZN LD L LTWBEA 727 32600 C R C++ FA 75 VHRDA 7Y =7 b eHIFRS
86, tp_dealloc ZMUIHTAL Yy FOA TP =27 b2HIBRTZZE T, 9477 VDIREL TS
M oPDHINGER L BWNWE S 52T 28R H D £7,

A
P ITRAFEXZDT 4 — L REHKLET,
N—3 g 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.
BE:
"ATI 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 (ZO7 4 —AFE38LLFELTVET, 39 LUETLIMHETEEEA)

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 BEX T =0 MEER

type PyNumberMethods
C OMGERIZEIER 7 1 » a2 32T 27D lDN 2 BIBEIANDORA Y X 2R LTk S, MR
DZFNZFHOREENT BER 7O LIV (number protocol) TG E LTV 275 RTOBIED & FH
ENET,

MR 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 ki)
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(RIDR=I D5 DR E)

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 CIHBAR Y SHHBRNE. IRTOART Y ROAZF = v 7 LRITIUIR ST BEREHZE
FELRTNERD EFRA (TEBL B ART VDD ERLTVIHDOAL VARV ZATT). dL
BZ oA RS ¥ RN UTRENER I RITIUL, ZIHB  =IHBI%II Py_NotImplemented
ZRSBTNUIZS T, MO T =2 Z 5 7B EE. NULL 23R U THISM 2 a%0E LR Aud7ze b £

A,

AER: nb_reserved 7 4 —)U FIEZHEIZ NULL TRIFAUILD ¥ A, LUEIE nb_long &I TV
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. BEATD 1o MEERK

339



The Python/C API, U1 —2X 3.10.19

12.5 Iv7A 720 MEER

type PyMappingMethods
CofERE Yy TRT 0 b al e RS DI EDON S BEBEEADRA Y X 2R L TVR T, DL
TD3 DDA ANZF>TVET:

lenfunc PyMappingMethods.mp_length
Z DRARUZ PyMapping_Size() X PyObject_Size() HHAHIN, ZRH R 7 2F v 2o
TVWET, A7V 27 PPERINLREIZFLZVWEEE, 2OXay MENULL IKRESND L
YIS,

binaryfunc PyMappingMethods.mp_subscript
Z D MBI PyObject_GetItem() B & U8 PySequence_GetSlice() H» & Fl A & h,
PyObject_GetItem() MU 73 F ¥ ZFHoTWVWET, ZDAB Y MX PyMapping_Check() 75 1
BB 72DITIFMET, £ 5 TRIFIUX NULL DEEHRHD £,

objobjargproc PyMappingMethods.mp_ass_subscript
Z DML PyObject_SetItem(). PyObject_Delltem(). PyObject_SetSlice() B Xk O
PyObject_DelSlice() 2 S FIH X1 % ¥, PyObject_SetItem() Y RIU Y732 F ¥ 2FKHET
A, v NULL 2%E L TEZOHIRD TEE T, DRy M NULL DBEIE. 2047V =2 b
3747 LDRALHIBRZY R—FLEEA,

12.6 >—7 Y RXF T U MMEER

type PySequenceMethods
OGRS - 2T a b a2 RS 270D S BBIEAND KA X2 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 DB#IL PySequence_Concat () THHEN, AL 72 F v &fio TWE Y, £/ + HEFT
b, nb_add A0y MIXBZBUEMEZE L RICHHINET,

ssizeargfunc PySequenceMethods.sq_repeat
Z DBIE PySequence_Repeat () THIHEN, ML 7 A F ¥ 2fioTWVWET, k., * HATDH,
nb_multiply AV y MIX2BEREZK 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.

BOA YTy 7 RFRD LI INET: sq_length Ay FAMEDH SR THIUE, ZREFED
HMLTS—Fr Y ROREDHIEDA, VF v 7 A% H L, sq item I L £, sq length 2% NULL
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DGEEF. ATy 7 RBZFDOEFTZOBBICEINET,

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 ¥ 2RioTVWES, 20Xy b
X NULL DAEHH D, Z DIF PySequence_Contains() IS ¥ I ~v v F 547V 227 b2 R
DIFBETY—r A KEILET,

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 N\ 7 7Z T 7 MEER (buffer object structure)

type PyBufferProcs

Z ORERIZ buffer 7O ROV DERT Z2EBBEAND KRS Y X ERFEELTVWET, 2071 b3l
IIRAR=R=FTI 27 "PHUUNTL T, ZONFT—X%kar>a—<F7Ic7 MIETHEE
ELET,

getbufferproc PyBuf ferProcs.bf_getbuffer

COBBDY 7 HF % ZUL T D@D T

int (PyObject *exporter, Py_buffer *view, int flags);

flags THEEEINT=/ET view ZHDTIELWVWE WD exporter I T2 ERZUHLEST, ATy 7
(3) ZFRWT, ZOBMOEETIEIMTORT v F2ITORFIUIRD R/ A:

(D VIZZRINDPERTI20MRLET. LR WVWEHEIX. PyExc_BufferError ZiXH L.
view->obj IZ NULL #&%EL -1 #iKL £73,

(2) BRENFT 4 —L KR EHED T T,

(3) TZAK— b LEAMEET 2MEA T Y X EA V2 VR P LET,
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(4) view->obj IZ ezporter ZF%E L. view->o0bj XA Y7 UX Y MLET,
(5) 0 ZIRLE 3,

exporter BNy 7 7 TRNAL ZDF =24 V) —DO—HTHhIRX, 200FBELFAEHTE
£7:

e HIAR—1: VU —DRBEEPILIAR— P EINZ ATV 22 b2 LTIRZ D, HEANOH
LWZHE% view—>o0bj Nt v L E T,

e VEALZ M Ny Z7HBRBVY—DL— AT MIVEXA LY FENET, T 2Tl
view->0bj I IN =1+ AT T =7 bANOFLWVWBSIIZZ D £5,

view DERID 7 4 —iL RKiZ /Ny 7 7i8ER OFCTHHEINATED, =7 AR— FPREDERIIH L
OIS LRFIUIR S 0WhoBANE, Ny T 7EROEZA T Ofiichh 3,

Py_buffer EEROHFLLBML TV EZLETOXEVEL I/ AR-KXIZEL, avya -0kl
BB5ETHIMTRHRLTIIRD £¥ A, format . shape . strides . suboffsets . internal F3a >
Ya—3noldHnAHLEHTT,

PyBuffer FillInfo() &, ®TDV I TR XA TERIEL LTS BIC, Bl A v Ny 7 7 %26
SRR R L £ 5

PyObject_GetBuffer(D 3. ZOBEZ I v /52 arya—<MiFdA v X =72 —ATT,

releasebufferproc PyBufferProcs.bf_releasebuffer

OO IAF ¥ L FOED T

void (PyObject *exporter, Py_buffer *view);

Ny 77DV Y AR T2ERZUELEST, LRI I2HLEDDH 2V Y —ZAHRWGEE,
PyBufferProcs.bf_releasebuffer & NULL IZLTHHVWERA, Z5 TRVWEHEAIX. ZOBBKD
B 72 R EIE. U OEEONFFIE (optional step) ZITWE T

(1) T2 2H— b LA BT 2 EA Y Y 2% F 2 ) A2 F LET,
(2) BV ED 0 DHEIE, view I SRR TOREY R T,

IV RAR=RIZ, Ny 7 7EHEDY Y —RAEEMRLUGT 272012 internal 7 4 —L R EEHRITIUL
BDERA, TDT4—ILRFE, ayda—<h view 31 LTHIIFALDONY 77 DAt —%E
LTWBTHAIME, BhoRVWI ePHIEINTWET,

ZDORAEUZ, view->obj BT 7 VXY FLTIEWITERA, BRER S ZNIZL PyBuffer_Release() T
HERNATHDN 2026 TT (ZOHREBSBROIERZP S DITHHTT),

PyBuffer_Release() &, ZOM%E Sy 7T2arya—<EiDf X =72 —RATT,
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12.8 async # 7 ¥ MMEEK

N—a v 3.5 Tl

type PyAsyncMethods

Z DOREERIL awaitable 72 =2 b ¥ asynchronous iterator 7Y = 7 b R RET 5 DITHEILHE
BADKRA Y RERFELTOVET,

DUNIIRIEARDER TS :

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

COBEDY 73 F % ZULTDED TY:

PyObject *am_await(PyObject *self);

BENZD ATz ME ATL—F TRINEZDEEA, 2ED DA TT =7 ML T
PyIter Check() 2% 1 ZiRZRIFAUIRD X8 A,

F TV =7 WD awaitable TRWGE, ZDAT Yy b % NULL ICEREL E 7,

unaryfunc PyAsyncMethods.am_aiter

OO IAF ¥ T FDMED T

PyObject *am_aiter(PyObject *self);

asynchronous iterator 7Y =7 M RIBRIBITNERD EFR A, FLWVWI 2IE __anext__() S
LT X0,

N

F7Y 27 NOERPARELE O T a F alEEELTOWRWEES, 2Oy b NULL IZE L
%9,

unaryfunc PyAsyncMethods.am_anext

ZOBBDOY 72 F v I TO@ED T3

PyObject *am_anext(PyObject *self);

awaitable 7 72 2 7 NIRRT AER D FHA, FELWVWIZ 2IX __anext__ () ZZRLTL X W,
ZDOABy MINULL KRESNTVWEZbHD ET,

sendfunc PyAsyncMethods.am_send
COBBOY 73 F v I ZLL o@D T
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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 HMIZ, XEVI#EREZX VOO DBET 22 212HD T,
COBBIE. A AR ZAMOWIERT A X, WYRT F4 X2 b ¥ril X EA R S,
ob_refcnt % 112, ob_type ZMEI¥ (type argument) It v M L7z XEY TRy ZJADKRAS ¥ X%
BERERD FHA. BID tp_itemsize DX R TRWES, £ 7222 D ob_size 74— FiZ
nitems ICHIHMEE N, EREINZ X EY 70y 7 DREXIX tp_basicsize + nitems*tp_itemsize
% sizeof (voidx) DEHUCYID BT 7-MHIZ/R 2133 T 2hANDGE. nitems DEIXEDLIT,
XEY TRy ZDREXIL tp_basicsize WK BIEI T,

ZOBEBTIIMDO VDI E A4 Y AX Y ZAPEUEBIT-oTE R D FHA. BMOAEVEDHHETTSD
ToTERDFERHA, 2D XS HRNHEIZ tp_new TITHONERNETT,

typedef void (*destructor)(PyObject™)
Part of the Stable ABI.

typedef void (*freefunc)(void*)
tp_free ZBRL T LIV,

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 2SI L T E X W,

typedef PyObject *(*reprfunc)(PyObject™)
Part of the Stable ABL. tp_repr 2B L TLEE W,

typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
Part of the Stable ABL. 7Y =2 OO EEERLE 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 ZREL 5,

typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
Part of the Stable ABL. 7Y =2 rDBEHDEEZERL 3,

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 FOEMHICHEZHREL T, BHELTHIERS 212, value (%) 5l
BT NULL Z2RREL £ T,

tp_setattro ZBML T E W,

typedef PyObject *(*descrgetfunc)(PyObject®, PyObject™®, PyObject™)
Part of the Stable ABI. tp_descr_get B L TLZ&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 ZZH 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 FX W,

typedef PyObject *(*iternextfunc)(PyObject™)
Part of the Stable ABI. tp_iternezt ZZML T FX 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 OBERDOFEHLHZ N O0ZEFE T, 205 DRI D 70 7225818 3 2 @i 22 A )
EGATVET, WO»DBITIE MY vy F—72a—F—r—RZFEHLTVET, £DZL OFIRLEENL
B, F2— MU 7R ER S, defining-new-types = new-types-topics 2SR 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 EROMETEHWEEVWa— FE2 (B2 CPython ®a— FR—ZXHT) RPI3 220352508 L
NEFA:

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 ki)
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(RIDR=I D5 DR E)

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 */

};

ISR, VARV AFHE, Ny a2k K- b RAL

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. fERA)
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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 BREBARN—2L O a3 2P R—-FT3

Python MERSEZEDIN—YOMELral 7y a vyEHR—F+ 5231 o727 vicss ”
aVFF (MOA TV 22 MDY T FHERET) L ARBEATI 2 s MUK 29 K- FHBRBET
T, DA TV 27 M T AR ERLAELARAVA T Y 27 Mo, (BUESXTEFND LS5 7R) 7 b 28 (atomic
type) NOBIZ T RFET 2 L5 RBUTE, IR—yaLrya yBLTRIlZh wo 2 R— &
e 20EEIDHD FH A

AV TFRERERIIE BATI 7 VD tp_flags 74—V RIT Py _TPFLAGS_HAVE_GC 7 5 Z'W3L-T
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BY. tp_traverse NV FIDOEEZRELRITNIR D ERA, BETIROA VARV ADEHEAEER
BE1E. tp_clear OEREDFLAL RITFIUIRD THA

Py_TPFLAGS_HAVE_GC
D77ty FLEROLF TV 27 M. ZOHICHERZFEANCGES Lz iudizh $8A, fBH
DD, ZOI75 7%y FLEMOF T 27 VR ay T F ATV P ENRULET,

ayFFHOay A7 7 ZFLUTOZODHANGEE LUz b 8 A:

1. 779227 FOXEVIE PyObject_GC_New() £7:13 PyObject_GC_NewVar () THERL 72T HUE7R
DEE A

2o arTFFADBZELIALZLD LBV 4 =L B2 THbERIZE, T
PyObject_GC_Track() ZMUOH 23 UIRD FH A,

FfIC, A7 27 FOXEY BB D LT D>OHANEE Lzt udeh 8 A:

1. o ay7F22LTW5E 7 1 =)L et 3 20112, PyObject_GC_UnTrack() ZW-OH X721
XD FEA,

2. A7V 27 FDRXEVIX PyObject_GC Del () TR LTI THA,

E&: 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 A3, Py TPFLAGS_HAVE_GC Dty b EN7zay7F+4+72 =7 A
‘/C\\\?—O

TYPE *Py0Object_GC_NewVar (TYPE, PyTypeObject *type, Py _ssize t size)
PyObject_NewVar () WAITWE T, Py _TPFLAGS_HAVE_GC Dty hE&Njzav7F++ 77 b
HT3,

TYPE *PyObject_GC_Resize (TYPE, PyVarObject *op, Py ssize t newsize)
PyObject_NewVar() DHERLZEATI 27 bDRXEVEVHA X LET, VA XEhiA TV =S
FERRLET, KT 2L NULL ZIRLE T, op Fa L7 XBHEIATOTIERD $HA,

void PyObject_GC_Track (PyObject *op)
Part of the Stable ABL. X 7Y 227 b op 2, AL 7 RXIZLoTEBIHENZ AT 27 FDEAITE
MUET, av 7 2AEF OPREFRTERNDOT, BIFEINTWAEIEEATY 27 MEZIELWIR
BTOWRITNUIR D ER A, tp_traverse DXNRERIZETD T 4 =L EWIELWIREEIZZR > TF <
2, ZVWTWEa Y R b7 7 ZOKREMNIET, WOHIRETT,
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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— a ¥ 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
V2L £,

void PyObject_GC_UnTrack (void *op)
Part of the Stable ABL. A7 Y =227k op &, AL 7 RICK-oTEBWEINEZFT T2 POEEDS
BRELET, 24TV =27 MR LT PyObject_GC Track() ZHEFFCH LT, BHIh LT
Pz POEBICRET I DAEET T, tp_traverse NY RIDWRE K27 4 =L RPELL RV
W BRI, 777 —& (tp_dealloc NV FZ) F A7V =7 MR LT, ZOBEEMUH
TRETT,

N—Y a v 3.8 TEHE: PyObject_GC_TRACK() ¥ 1 ¥ _PyObject_GC_UNTRACK() ~ 27 mid/nBi C API
oI NE L,

tp_traverse NY RIIEZDBRDEENRT X —REZITWMD £3:

typedef int (*visitproc)(PyObject *object, void *arg)
Part of the Stable ABI. tp_traverse N> F ZIZEE N2 'Y X —BIEL (visitor function) DRITT,
ZOBEIE, TRRTEHA T 27 Mo object £ LT, tp_traverse NV K7 DH 3 518% arg £ LT
FEUH L ¥ 3, Python Da7idnWL o200 P X —BE#-> T, I ko ERSBEMHET 2
HHHAZEELET;, 2—PPEHDOLDICE I X - ZELIBENIH T 222V TL & D,

tp_traverse NY F ZIIROAZFEF-> TWRIFIUIRD £HA:

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)
Part of the Stable ABL. 2> 747327 bD72dD b 7 3= )LBHEL (traversal function) T3,
LEETIE, self WHEFEA>TVWEREAT I =227 M LT visit BBENRCHIZITIRD T8 A,
ZDEE, visit NDNRTRXRIFAYTFICATVWERLA TV 27 b, ZONY FIIEIXN arg
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DETT, visit BAIEZ NULL 79 =27 FRFIEICEL TR LT3R D £ 8 A, visit BIEE D
HERTIHBE. =7 —FHEL, BOEZZOFEZRTISCLATUIRD T8 A,

tp_traverse NY R 7 B fHEICE L DT, Py_VISITO 7 upiEHEhTnES, Zo~vruzfis’
DITIE. tp_traverse DELEHMDTIBUIZ. —XFHEDT visit £ arg TRITFAUIRD FHA:

void Py_VISIT(PyObject *0)
o 2 NULL THRIFIUZ, 0 & arg BFIEIT LT visit 3=y ZEMUHL 3, visit LR TR
EZRELGE. ZOMEZRELES, 2O~ruzflids b, tp_traverse NY FZERD K 51272 D
3N

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 BITH 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 BIZLESRHLZMELET, EERARELRL 7
Yxl VAERSREERYKNT 5 Z MR TRVOT, ZOMREERT IHEIHD A,
DAYy FEMUOHLZBRTH AT 227 PEANLREETRINERLZRVDOTERL TS W
(BIRITH LT Py_DECREF() ZWERIZIHIZLBRWVTLZE W), AR=Y AL I RIE, ATV =7 bH
RSB ZER L TWA e 2R LAERICZORX Y vy RO LES,

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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THIRTEEN

CPython I TD 270 TA—Ya YHESZRALTVET, Ihoida—F2» ELLREIN N—Ya >

APl £ ABl O/N\—>3=>4

WHIHELTED, HFLY RITE LN EIA—Ta v TREEVWI L ICERELTLEE W,

N—=a VD API & ABI OLEMIZOWTIE C API DEEM 2SR L TLIZE W,

PY_MAJOR_VERSION
3.4.1a2 ® 3,

PY_MINOR_VERSION
3.4.1a2 D 4,

PY_MICRO_VERSION
3.4.1a2 D 1,

PY_RELEASE_LEVEL

3.4.1a2 D a, 77 7Tl 0xA . R—& Tl 0xB. VU U —REMTIZ 0xC . I TIZ OxF ¥ 72

DET,

PY_RELEASE_SERIAL

3.4.1a2 D 2, RV IV —2ATIZ 0k ET,

PY_VERSION_HEX

Python ON—=2 a Y FE S 2 H—DEBIHE LD DTT,

TEHDOESIZR2E Yy FOELLT/S 2T A=V a VEHRPBEIZZ LN TEET:

bytes | Ew k (EvIIVTFaT7rA—4) | Ekk 3.4.1a2 Of#
1 1-8 PY_MAJOR_VERSION | 0x03
2 9-16 PY_MINOR_VERSION | 0x04
3 17-24 PY_MICRO_VERSION | 0x01
4 25-28 PY_RELEASE_LEVEL | OxA
29-32 PY_RELEASE_SERIAL | 0x2

L7z o T. 3.4.1a2 1 16 H#EET 0x030401a2 THH. 3.10.0 & 16 #EE T 0x030a00£0 T,

D=2 vid Include/patchlevelh TEREEINTVWET,
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8%

>>>

2to3

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 13fFEHES 4 75V D 1ib2to3 L LTHHTE X T, BEEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

Q—ANVEBDOT ) 7= a VIFFTRIIE T 7 ATEERAN, Zu— UL 77 AgEMk. B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __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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S8 (argument) (FEFIH) BEERECHTEIC, BE (7213 XV Y R) CETETT, E51BuIZ 2 EE
HHFEI:

o F—T—REIE BT L OIS OB TAOUE b D (Bl name=) S, wx 1K
EREOMOMY LTSN, BIZE. KO complex() OIFUH LTI, 3 ¥ 5 Ai%—
v — FRITT

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IBSIE: ¥— U — FEIEDLIANDFIEL MEFIBUXSIEY X b DETHICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XMmAHEAESIE
T3

complex(3, 5)
complex(*(3, 5))

FHIRFBIROEBIC B THEIT E O —AAZRICHID 4 TohE 3, DL T2T S AoV
Tk calls ZBRLTLEEI VN, VX Z7RARBOVTESHERTLDIHLW A M5 Z el
Kxd, sHiE MBI e — ANV ERICEH D 4 ToRE T,

515 . FAQ @ E518EREIEDENIAITTH? . PEP 362 #SBL T FXW,

asynchronous context manager (JEFRfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 2472227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEFEHAY = 1 L — &) asynchronous generator iterator %3R3 BI#T T, async
def TEFEI NN —F VEBIZETOE T yield REFOHRTERD £3, yield Rid async
for V— 7 THMATE 2D S Z2ERT 2 DICHAENE T,

EEFIERIAY = 2 L — 2B L £ 30, WRICK - TE IEREAS T RL—2 1T L—% 25T
BENRDY T, BREINERI S TRWEE, FBRLD7-DIE 222 AL £ 3,

FEMBAY = 2 L — ZBIEITIE, async for XX async with X2 TR await RdHBZZ 2D
h%d,

asynchronous generator iterator (JEFIAY = 1L —& 4 7L — &) asynchronous generator BHEITHER Eh
53727 T,

ZHE, __anext__ () XYV v FEM o THUEH XL ZIZ awaitable A 72 =7 F ZIiIRT asyn-
chronous iterator T3, Z D awaitable A7 =2 NI, RD yield XE TOIEFIAY = 1L — 2B
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T ¥EREAC TR L —F2 1T L —42 DERICH
Maxhi-rx, B LEERZIELE T, PEP 492 BXU PEP 525 2R LT 77X,

asynchronous iterable (JEFIIA 7 F 7)) async for XOHTHERATE 247227 T3, HHD
__aiter__() XY v E2 5 asynchronous iterator iR UIE D £ A, PEP 492 TEAX
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NEx L7z,

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=27 N T, __anext__ & awaitable ¥ 7Y =7 P 2RI BRI NIER D £8¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMA 7L —& D __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINE L7z,

BM 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 (fFF%RIEE) await N CTHEHT 2 B2 AT 27 2 TF o coroutine 2. __await__() X
VY RRDHEZATT =2 P TT, PEP 492 22 L T ZE W,

BDFL ZALIR 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 OHRAAABLIVOEZAANTES T7AILAT
JIVb TE, N FV T 7 ANDENE NAFVE=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
<7,

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file bBLTLZE 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 /\w 7 7 7O kIl (buffer Protocol) ZHHR—+ L TWT, C SiEDOEKRT #iwL %
contiguous Ny 7 7 —Z AR A 7 = 7 b, bytes, bytearray, array.array ®. £ < O—fi%
H7% memoryview A 7Y =7 P ZAUCH D 3, bytes-like A7 =2 NI, 7—XEHE. N4 F
V7 7 AANDRIE, Y7y FRREHLUERERE. N F VT =R 2ERT 20505281 H
THIENTEET,

BOPOBIETREINAF VT —R2LEETI2LEDNDDE T, ZOREOFFa XY PTIREL 75
»EH EZFHER bytes-like £ 7Y =2 b7 WEMLTWE S, AHEARER ANy 77 —F 7Y = 27 M,
bytearray ¢ bytearray @ memoryview RENZFENE T, F/o. MOEO»ORETIIANL R A
T2 VDAL FYTF—& (7 HAHLEHOD 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 A4 ¥ &% 7V X DNER
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KBTHENA ba—FAary M LrEhEd, N4 Fa—Fid .pyc 77408 F vy v ¥ 23R,
L7 7 ANVH_EHIETENZ L ZR3IDEHEIRDET (Y—RIT—=F2H6NL Pa—FANOH
BEoay A VE#ENET), 20 " HEEEE (intermediate language)” 13, &4 D N4 Fa— K
WHISS 2 EMEEZ FITS 2 RIETS Y TEMET 2t vwA % T, HELRERL LT, N Fa—Fi&
572 % Python R~ > Y HITE#IES 2 Z &5, Python VY —AMTLETH 2 Z e iFHFFEhLT W
FE A

NA Pa—Foms—Eid dis ES2a—L HHET,

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) RO D ZHREETHEITINZ D158 LTHEXh 5B

IIR (VI7R) -V —EBA TP 27 b2lflT 27007 T L—FTT, 77 AERIIEE. 207
FADA VARV ALDEEETHRXY v FOEREZEALT,

class variable (27 7 2AZH) 7 7 A LITEREN, 77 ALNLT (DFD, 7 7ADA VARV R TR
LIZ) ZEHEEINZ ZEZHNE LTWAERTT,

coercion (BUREH]) RIUED 2 512> HEORTIfTbNAE, HIHEDA VA XY ZADF|OBIADIEERD
ZHCd, BRI, int (3.15) XIFE/ MR R 3 1AL 5, LA L 3+4.5 T, &51EUZ
RUMEIR D (—OI3 B, — O FE/NBUSE) INE % 5 2 A0 [F URNCA#T 27213 AU TypeError
BN T N F T, BEGIDRr o720, TRNTOFHUX, 728 A HEBERRITH-TH, HIZ 3+4.5
Tl < £float(3)+4.5 ¥ WS K52, B I —=2F CRICERL L RITFUDNT EE A,

complex number (BHHFEE) K<HOLNTVWEEBERZILRL 72D DT, TRTORIEL L Eiofe LT
RINF T, BRIIELEHN (-1 OFHR) CE BB T b 0T, —REFETIE 1 e FEDrN. ¥
T j e FE,rNE T, Python FEFBITHAAATHIE L, BREOKILEZI > TWET, BEIIKE
2 O TCEEEY, FlZIE 3+1j TY, math TY 2 — L OEBRFRZFIH T %1213, cmath Z{#
WET, BREBOFRE» LD BELRBYOKETT, DEEZEURTUR, FHEWR RHEL
TLE>TEWTL x5,

context manager (A7 FRAX M3 —Y %) __enter__() & __exit__() XYV v FZEHKRTS I LT with
XHNOBRBEZEMT 24727 b TF, PEP 343 2SR L TL & W,

context variable (Y7 ¥ X MER) 2V T F A MKFL TRRZSEZFOLER, ZHUE. H2EBDEDL
BERDFFAL Yy RTERDEZAL Yy FOE—FLZA L =Y TVET, L2rLaryTFR MEH
T 1 DDETAL Y FIZWKD2Da Y7 XA MH DR, ¥ 7 F R RO ERHRIZASNZ
FEMIAR R 7 DA DEBIFTT, contextvars ZHML T X,

contiguous  (BE#E. L) N v 7 7 DEEIC C-&fe E721d Fortran &t TH 25812, 2Dy 7 7 3
L TWDEAREET, XLy 7 7E C #ifipTH D Fortran @A TS, —RITOALHITIE,
ZOHEFZILFTAEY LTHET 2 X5 CHEIN. BFEHLaLHME VB THWIEF TS %
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o ZXRILD C-HEHREFITIE. XEY 7 FLRIECER L K ZBICIIRERORIFVRINIED %
DX L. Fortran @i 72 B8 TIIBRH OIS A FHBRANCEN & £ 57,

JN—=F> (AV—F) al—FVEFIITV—F DO XD —HEERTT, $7L—F Viidkd shiz
HE»SAD, HlolRd s Erb5HET, ar—F L EZ os MmO A%, HE, B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2SR L T Z& W,

coroutine function (I —F Y BEE) coroutine & 7Y = 7 » BRI TT, a1 —F Y BIEUE async def
NTHEEXN, await, async for. L async with F—TV—RFZEOZ e HEkRET, Zhbid
PEP 492 TEAXIIFE L7z,

CPython python.org THEAF XL TWA, Python 7025 I V7 SFEDOEHEN 2 5EEETF, "CPython” &
WO R, ZDFEE% Jython % IronPython ¥ W o 7= 3EEE ¥ XAI3 2 HEHHE 2 551K X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIRE L TEHSNE T, 72
L — X O— &2 FIFFNL. classmethod() ¥ staticmethod() TT,

TaAL—RDOXEZ S VR VAT 2 —TF, XD 2 OOBBERIIEHRMICFAI TS DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHEZD 7 7 A FEHELETH, HENFONERA, TaAL—XITOWTFHLL X BEBRER B
TR IR EZE D FFa XY F2BBLTLEIW,

descriptor (FRZ VT X)) XY v K __get__ (), __set__QO, HBWE __delete__() ZERLTWVWE AT
PV NTT, HBEZIVITRABERT ALY IR THBL e =, BEERRICL-T, HEIL TV A5IK
e N E T, BHE. get,set,delete D72DIZ a.b EEL . a DI FRAFENTE IV 27
PO ERRBRLETD, b BT RZY TR THIUIZNEZNDTRAZ Y T RRXY v RHARTHENET,
TRV FEZOMRIL, Python 2R AT 2 LTHERDET, 2 WVWODIE, TRIZ VTR ZN,
B, XY o R, a7 4, JIRAXY 9 R, XYY R, ZLTRA=—7 F7RDBR VW 72%
 DHBEDRAR 72D 5T T,

FRZVTEDAY v FIZB L TOFMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
W,

dictionary (%) EED X — ZEICXISAHY 2 #AHES T3, __hash__() XY v F¥& __eq _() XYY F
ERELMEEDOA TV 27 P2 F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (EFEHMNCLIKGL) iterable NORTH 2 WIE—HOERZUH L T, ZOHR2» 5
RBEFHELRTAV AT PREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LML E T, comprehensions ZZM L TL 72X W,

dictionary view (#f&F Y 2 —) dict.keys(). dict.values(). dict.items() PR TA TP =27 M TT,
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HEOHBHOHM Y 2 —2BELET, Thbb, BEILHEINZ a2 —3FhE ML 75,
HEY 2 —2REINICES2 Y A MIZT 5121E 1list (dictview) ZEH L TL Z XV, dict-views %
ZIBLTLEE N,

docstring 77 R, B, EY 2 - NORHYIORTH 2 XFHNY TV TT, ZDAA — b DETRIIIE
MENETH, arv L FR2E-THAlEN, 20772, B EY2—1D __doc__ BMELT
REFEEINET, AV brARI a2y TEL GRIE: B LTSRTE%) OT, 7Yz DR
Fa Xy b aE ENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 =A% Fo TV EPERRETL2DICATY =7 F ORI
ZREZWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIZN T
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A
R—7z—RERIDEHTZ T, EFELTHA v Ehiza—RiEk RVE—T7 4 v 7 BREEF
LTEBMEErA EIEET, Xy 7 XA Y7 type() X isinstance() WX X 2 HE LT F T,
(7272 L. B2 R4y 7% MREEI TR TMHMTETI2IdTEET, ) 2oRbh., AR
hasattr() fIER FAFP 7u 253 7%FHAL £,

EAFP T[GBR]% 2 2 X DFFL %55 /IDA S (easier to ask for forgiveness than permission, ~—7 14 —®
EHD ) ORETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMNRF—%
BUNEFETZDDLREL. ZORENE> TOEGEIHNZRHIEL 23, ZOBRETTFEIET
53—=FT 4 VT RARANMIIZ, try XB XU except XD TADZDPRETT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL SDTY,

expression (R) [AHDEEFHAEN L, —F ¥ F D DR (a piece of syntax) TI, Wz 2. ALid
V72, &l BT 22X HEFPEETCH LZY, H2ETROEROEAENDTT, o
Z < DEFHLEV, Python TREHOETOMBERNA L VI DI TEDHY ¥ A, while DES
Wy RELTREAZN X 8HD F5, RADBKTIIRIXTY,

extension module (JEIREY 2—1) C ® C++ TEIMNEY 2 —T, Python ® C API ZFHL T
Python a7®a1—#—a—-FeRhehLET,

f-string 'f' X 'F' 2B WA XXFIN) T I E “fstring” 2FEIN., 2T 74— v FMEAXFS
V7 7L OFMEEOEMTT, PEP 498 3 S L T E&X W,

file object (77 ANF T =22 b)) FUDY Y —AAD 7 7 4 V6] API (read() % write() XYV v K
EFODD) ERELTWE AT 27 M TT, 77ANMF TV =7 NI fERENFEITL - T,
EBEDFT 4 A7 EDT7 74N, ZOMDEAL TDRA ML —IRBET A4 R (I ZF, A,
AVREINY 77, VT v b, AT FE)ANOT I LRAEHENTEET, 774047V 27 ME
file-like objects R streams & SN F T,

T7ANF TS 27 MCBEBICE 3IEEOLDET: L0 NAFUV—=T7A)L. Ny 7 7»ERi= NA
FU=T7A), ZLTTFALT77A4IL T, /A VX—=T7 24 A& io EY 2 — L TERINLTWV
3, 77ANK T =0 b EAELIEEEN L TTEX open () BAEEES Z & TT,

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.
(77 4V R) A YR=PEINTVBEY 2—1LD loader DFERERITTEA TV 227 b T,

Python 3.3 IETIX 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,

Nz OV TIE PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division (YD 5 TRRE) —FEWERBICYI D T2 BAMNRE, YO HETHRERE T // T3, #lx

E5E

.11 /7 4132112 D, ZREINFMCEEV NI A ROBEDRETIX 2.75 VB> TEE T, (-11)
// 4 -2.75 2 INESVWHIC AD D (T BADOERAANDOADEITI) DT -3 12745 T LITHERL
TL7ZEW, PEP 238 2L TL X0,

(BEE) PN LRNCEZIR S —HDO XD Z T, BRI 0 U LD R385 2T Z ek E 3,
FEIEDFATRHT G IR E T2 Z Atk E$, REIE. AV v E, function ZZML T ZE W,

function annotation (BT 7—3 a ) BIBD 8T X — X IRDED annotation TF,

BT 7 7—>avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
Bl eifr e, £ int MOBRDEERO LA TnE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /7 —3 a OXEE function O TR INATVWE 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) ChPREEDNS Z L DRV EY 2RS5BT, Python
F BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=Yalr7xd gc BV a— V%o THRETEET,

PIRL—R (YA —R&) generator iterator ZiRFTEITT, BHEOBBIIMTHNE TH, yield X%
FORTRLZD 3, yield i, for L —FTHHATERLD, next() B THEZ 1 DFOHWDHL
7D TE3, HOWMPZAERT 2 DIEHSINE T,

BHEEY AV —FBEBZRHRLET. Rk T P RL—RATL—F 2T HELHD X
T BRISNLEE®RPHS L TRVWEGE, AL DI B2 AL 5,

generator iterator (¥ = 3L —X A T L —2X) generator BABTHERINDE AT =7 FTT,

yield D7 NJFAATFATIREE (RFMTABSARLED try X2 ED) L T, WHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ L, T LMEZIT L £ 5 (B OB ET
DI TITHT LWIREED S BHAR S 2 D & MHIRAYT ),

generator expression (Y z L —XK) 41 7L —&%2RIATT, FHORNIC, V—TE-EERT S for
fi, #iP. 2 L CAHISATEER if @i o oWnWTWwa K5I Ed, 25 LTk SR sMilo
BRI TEEZ AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ = 3V v Z7BI%) F72 2000t LA CiE% 5 2 BB oS L 2 BT 3, P
HLUKHICE DREEEZH WL HIET 4 A8y F7ATY XML DRESHET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T ZXW,

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 (7B —2\LA ¥ & T Y Xay ) CPython £ ¥ X7V EZHBAHALTWE, —EIZ
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Fild 3 HHATY, 2K
D (dict BREDEELRMARALMEEZL) A 7Y =7 bETADFEKRT 71 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNVICKDET, A VX TV X2 EZ0 Y 7 F 5T, YLF
Taty e LT WL TR PG EMRIC, A X TV XEHRICIALF ALy FUTE
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.

BRI T FERTAF ALy FEY LA Y27V & (N3 7 — 22 Ml nHETE y 25 3)
BEISESNE LIS, MRS Y 7T 0Ly FOEED AT +—< ¥ ADEH - 7= DCHI L
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ATLe TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b2
THLEZLNTVET,

hash-based pyc (v > aX—Z pyc 7 7 AV) IELHRHRBIT 272012, WL T2Y =27 7 £ VDR
BTNy Y 2 iR EHT 254 bPa—FDFr v > a7 7 4L TT,

hashable (v > 2FJRE) Ny a®gE kA 7Y =7 bk, EAFEHAMSEDL RV Ay ¥ 2 iR FFD
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
TV FTT, ARy S af[fEA 7Y 27 MEIBTFE Uy & 2 B2 FOREND D £7,

Ny Y ARRERA TV 27 PEAFHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
BEHNETA Yy ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RHAABAALA TSI 27 NI IZEAEDNANY Y2 F[RETT, (VR MHED
£97) I2a—FTNRAVTFENY T aFARET T, (XTI NR frozenset DEIKR) £ Ia—&T
NigaryTHE, BREPINY Y aAETHILZDANY Y 2A[fETT, T—VF—ERDITADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHEET (HEERNT)
HEBFEFRIEIEEMETH D Ny > 2l idO) L EsNET,

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 (f I 2= 7)) EEDHEEFio7A T2 b TT, A J2a—XTNRFTV =7 MiF,
i, XXFH, BIRUEXRIARERHDET, ZN6DF TV 27 MIEZEZONFERA, FlOEZE
BEEBIBCZE, iR A 7927 P2ERLRTNERD ERA A 32 —RTARATI =T b
E EEDAN Y ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDOXF—0BZOHITY,

import path path based finder 7% import § % €Y 2 — LV EMERT 2501 (L7214 path entry) DV R b,
import 1. ZD VU R MIEH sys.path 2HREFTH, ¥ 7y r —YOHEFRIB Ay =P D
__path__ BMHE»SHRET,

importing »2%EY 22—/ ® Python 2— FAHDEY 2 —/LD Python a— FTZX % L5125 3 0H
T,

importer EY a2 —LEELTR—FT LTI b, finder & loader DEHBL LTS HEETI 27 b,

interactive (XEEAY) Python [ZIEMEERIA > 2 7TV &b h, XXzl 2TV XD Tay 7 M AT
5 L HIHEICFITINTHEREZ RS Z e TE %7, python EAB5IHELEZFITEITLTILE W,
(AYE2— KDALY A= 2—hb Python DML ¥ X7 ) XEEHTE 255 LLEEA, )
MEERA > 2TV RE, FILWTATT7ZRLTARLD, BV 2 -0 5 =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXV) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 22 4 FFFHEOMBMMEL ET, (Nf Fa—F
AR TDHBTDIT. TOXFIFEKRTTD, ) TITOA Y& FYXFiELid, Y—RAa—FD
77 ANE, FTFETARERCL T OFITIE L L Vo R LIC, EHEFETTES 2 2EK
LET, A Y27V ZEROEFETEE. a1 FEROFFELD R Ty 7O A 7
WHDOD, 7T TADFITE—ITENT T, WEEN dSHL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEF SN, T 2= FTRTOD
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VT 4 ANVBNEREEZ R D, TRTOMMBR LY Y — R BRECHRT 5. Fillk 7 = — X1
ADET, 207 2—XF AN=TJOLIE ZEBEFIELET, ZHACEDZ—F—ERDT X
b7 & —% weakref A — Ny IBRMEPHINZZEBHDET, vy v bRY VT = — XHFIZE
fTaNba—Rik, ZODMRETZV Y =X T TIBRELRW (XL H2HEF74 77V —FET 2 —
% warning T T) 72D A REISNCER L 3,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ YU T
DFEATHET LIz TS,

iterable (KIEFAJREA 7Y =7 b) BRE—EIC 1 23 DOREZ2 A7V 227 VTF, KEWREA TV =2
F OBz, (list, str, tuple EWVoTz) BTOY =7 Y AWM, dict T 7AINF T Ik
W RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RIEAHEA 72 = 7 P& for —THARZOMZL DY =7 2 (@RE: 22 TOY—F YR LI,
S Y ZRTIEI K 2 DF LN S FEK) AR Y 72 2RI (zip(O), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 2O 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEREY 7Y = 7 bR f SR
1213, iter ) ZMEAZEDA TV =R AT 27 V2B THRIET Z2RHEIDHD £ A, for XTI Z
DRIEE BEIRNATV, R B OZREZERL TL— 7 ZREILTWARHA 7L — X 2R L %
T ATL—2 =TV VL= 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A 7L =KD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration FIAZEH L E3, ZORKRT, /7L —&A 7T =S
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFT, 1 71—
RiZ, ZDATVL =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
4 7L —RIIMD iterable ZZM T 21FL AL DEMTHHTE XS, 3o Z D & LEHSMNIERD
KIE#1TS5 &5%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIELRED for L—=TATHS . FiBREHOS 7L —XZ2ER LT, ZhzA
TL—=RTTB 35k, MDA 7L =2 a Y TCHEHABADRLA 7L —2F 7Y =7 bR HHIIC
RI7eD, ZOaAYTFDEIB>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. H2WIEREMKLIE. ¥V — FRIEFHE D7D DOEZ IR TR LA]
REA 7Y = 7 b (callable) T3, BIZRIF. locale.strxfrm() % ¥ —RBHEUCH 21X, v — L KEFD
V—FOEEIDo o7y =X —%RLET,

Python ®Z < OV — M3 F —BHEZZIIMD BEZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —BEES HIEZNL 292D 3, HlZXIE str.lover() XY v RERLF/PNIXFEEXAIL %
WY — b EITSF—BME LTS ZeHkEST, HBZWVIE, lambda r: (r[0], r[2]) ® XS
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7% lambda 26 ¥ —BIB21E2 2 e B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF—BIa v A M5 7 X2l TV EF, F—BIK
DIED 2 NG DFIE Sorting HOW TO ZSEL TL &0,

keyword argument SE5|# 2SI L T &0,

lambda (Z 4 %) &% D4 > 54 YEET, BEDHRH SN Z2ICFHEEN2 120 X 2EAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDHL (look before you leap)) DTS, TDa—7 4 Y7 ZAXANTIE, O LPHR
e TN, BHRINCHTESEM: (pre-condition) HIEZITWE T, FAFP 77 a—F L MIRHIT, if
X7z SAMDON S DHRHIITT,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @R ” R BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX, if key in mapping: return mappinglkey] & W5 a— Fid,
HEDK. DAL v ROBERLZEDHINIC mapping 725 key FEDERLS CEMLET, ZOMEIX, vy
2355 EAFP 7 70 —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 (YA F) Python OFAIABLD =TV TF, VAPEWSHATTETH, V27 VYR PTERL,
D FFETE S B (array) RO H DT, HEEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WIE—HOERZIUHL T, ZOMEI1 15
VA MERT, av7 FNRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x %2 == 0] £FBL. 045 255 FTOMME 16 EHETL (0x..) LAETFAIH5%5Y 2 b
FERLET, if @34 7> 2 0 TF, if HiNRWEE, range(256) D2 TOEREMUEINE T,

loader EYa— %0 — K334 7Y 27 b, load_module() EWIHIHZHFDAY v REEZEL TWARIIN
R ERA, B—X=3—RINC finder 2 HIRENFE T, ik PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKFET T,

mapping (R vy BV ) {EEDO X —HFRKEZV K- F L TWVWT, Mapping »* MutableMapping @ fHHEE Y
TR TIEINZXY v FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TIHF 5N finder. meta path finder I path entry finder & B
RiEHH ET2., FIWTS,

meta path finder 2552552 XY v FIZDOWTIE importlib.abc.MetaPathFinder # SR LT 7
ISAAN
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metaclass (XX 7T R) VIGRADY FATT, 77 RAERIFZ. 7 I7R%, 7 I7RADFHEL, BRKIZ 72DV
AbEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2EEZAVET, 1F
CAYDFTY 27 MEAISHEE RIE: XX 25 20) 77 4L b OFEERRMEL TWE T, Python
DPRENBRDIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW-> T, X&XZ7 7 RiZ
EBEDZNSDTY, LirL, —HOBHTIE, XX 7 FRZBITIZVLH Y P RTEZREEL %
T, R RREET 7RO u I ERS5/2D, ALy K= WEEBMLZD, A 7927 bOEKE
BIFLZD, YN b RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL Z & W,

XYY R (XYY R) ZIRAKRMEDOHFTERSINEE, £D7FADA Y AR ADEEE LTHUHEH
7256, AV Y FEA VARV AFA TS 27 b2E— B L LTRIIMD £3 (Z0F—51BIL@EE
self LMINET), B & RRALTNERXO—T 3BRLTIEX W,

method resolution order (XY v RRRIER) TREHICHIE S 7 APHMREREMRINBIEFTT, 2.3
LEED Python 4 > 2 =7V ZBERH T2 703V XL DFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (&Y 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, EY 2 —LIIHEED
Python * 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUIEIZ X - T Python 12
AR FENET,

INVT—2 BB TLIEE N,

module spec EP 2 — Lk BR—FFT23DIMHbN 3 A ¥ FR— MEDOERE FLHAIZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order ZZHR LT X\,

mutable (3 2—X7) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIffE X T L7 L WS HEEE. ZTNVEMALTNT, 4 7y 7 AW ERITH LEN
ZHEoTO7 78 ABTEZERDOEPY 7 RUCHENTVWE T, ZORP Y J XIIMMOKKRES -
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

(LEDOBID & 512) W D04 & X TVZHAAARII L o TV E T, ZOMICd AN E X T
X, BEDZ 7 AEKRT tuple ZMA L, AHIO7 4 — L FEERLTERTEZT, 20X 5k7
7 ZFFEFTE VLD, collections.namedtuple() 7 77 M UBIBTIER LD TEF 3, BEOD
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TiEE. FETEWLAHIN & X PR AABDHHI & X AT 72X Y v R ZBHIT
RIS

namespace (H%ATZEM) 2RSS NZHBITS, BRTEMEEFHE L TEESNE T, ARTZEMEICEAE
T bD (XYY FD) ANFIZR oD TR, BRSO, REWZbD, 2L T
HARABDDDHBH D 53, HETEMELETOHEEZC Lo TEY 2 - HE2YF—1+F
%, Bl ZI1XBI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELEL TVE RS 2 2 812K o THETEBIE M RS2 XL 29, HlRIE.
random.seed() ¥ itertools.islice() ¥ EL &, ZNZNEY 2—/l random X itertools T
FLEINTWE ZEDHALNTT,

namespace package (HH(ZEHI Ry =) TR —YDarrre LToOAEMENSZ PEP 420 T
ERI NIz package TTo HRIZEM Ay I —IDEWEN AR LR RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module ZZIRLTL1ZE W,

nested scope (R A PIN/RXa—7 ) SMUTERIN TV IERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBFHOEBESIRTEE T, 2R MINIT
Aa—=TE 77 4V b TREBDBREIHTE, ZHORARTELRVDTERLTLILE WV, B—
ANVERE, BONRDR 3 — T CEREHRABFELE T, AR, 70— oOVEREES ¥ 7/a—n
IVEFTZERDEZ FiAE X LE T, nonlocal THMUNDERICEZIADE T,

new-style class (IR XA NI FR) G TRRTDI FAF TV =7 MiZfb TV 31T O H W]
T3, YETID Python O X—=2 a ¥ Tld, FiREZA VT T ADAD __slots__ . TAZ VT X,
__getattribute__ () . 7 I AXY v K, ZLTHMNAY v FED Python OHr L\, ZikiatkEE
FIHTEE L7

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, LK
ETO HRAZAILI TR OFMOIEIKY 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 & mamespace package B LT 720,

parameter ({R51%) #AMTDOHEART BE (2 AV Y F ) DERICBOTHEENZIT 2 Z518 24EEL X
T R s D D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUIZE ZIELURD foo = bar DX S, 77 4L b DRFIBOBEETT:

def func(foo, bar=None): ...

o NEBEHM: MEBIZL->TDALGRZLNZGIBEIHREL T, MEHFHDOTIET BEERDT KDV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETNRED posonlyl ¥ posonly?
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
EFRTELEIME. BIZELTD kw_onlyl ° kw_only2 DX 512, BEERDIRGIEY A M
GO ERMBET I E 7238 D x DRTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o FAIERAE: (M5 TEICZ T SNAEEOMES BT Z T) EEOEB DN ES B G 2
LNB I EEEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MORSIBTHICZT SNEEDOF—v— FEIBUTMZ T) (EEOEED
F—U—FEBBE5EZONE I REELE T, 2D XS REFIEE. LOBID kwargs DX 51
IR DRI **% BDIF B TERTEET,

REIFEZA TS a Y e NEDBIBOYE S BIEETE, A7 arD5IIcZTF 740 MEBIEET =
9,

REI1% . FAQ @ FE518 & K5 DENMITTTA? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBL TS0,

path entry path based finder 73 import § 2 €Y 2 —VZEET import path £ED 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5%
S0Tz path entry CHBEY 2 —NVE BT 2 HEEH > TVWET,

NRALY P =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HE XNz path entry CHBEI 2 —NL%ER
DU B HFIEZRF - TWBIEEIT path entry finder 2B L E T,

path based finder 77 /L k@D meta path finder D 1 21F, EY 22— D import path ZHRBL £5,

path-like object (path-like # 7Yz 27 ) 77 A VT AT LNRRAERLE T, path-like ¥ 7Y =27 M, <
A%RT str ATV 27 bR bytes 7P =2 b, %713 os.PathLike B Fa L 2FEE LA T
Pl bDOENDTT, os.PathLike B FaNZHKRK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHTZ LT str £721% bytes D7 7 A LT AT L RAEHTE LT, os.fsdecode() &
os.fsencode() IZZNFN str HBWVIX bytes ICRDDERAT 2D ET, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IR L THERZIRMET 2. H2 WV
Python OHFHERER Z DBIELIRIFICOW TN T 23EHLFHTT, PEP &, HEBIZOWTOMERR
Bk L 1R R 3 2 e Dl (BEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICO D5, 23 2 =7 4 IZ X2 MEREDOERME Python 1272 125 kG
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DXENDTD DI LA O 25 e ZHEXLTWE S, PEP OFHICEII2=7 41 NDEE
Ez1T5 2. RNBERZENLT S I LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XN TW5, namespace package IZJBT 5. D7 7 A 2D (zip 7 7 4 MITHE
MR TVEHEDHZ) 1207 4 L7 MU IKKIE b D,

{iIB5 | (positional argument) EF|E 2SR L T X W,

provisional APl (BI7€ API) #¥ES £ 75 U O1&)7 HARMELREE D HFTEIHNICERA S b DT, ZD XS
BAYER—=T 2= ANDORERLEIR, WETHD SN TOVIHIIMIHFI A TOERAD, I 7
FHICL o TR HEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) HMThh
ZET, COXIBEHILLAIITONLEDDOTIEDD FHA - ZiUud API ZHBALENIXRE
EENTWIERBRRMEABE L 2ICOATHOIE T,

BE APL 12O\ TH, RITABMEDOBRWEE R TFEFE ARSI TVWET, MERHHLZ
Ga T RIT AR BIRZR T RNETT,

o7tk b, BHES A TSVREEL 23T Y —ICEVWH LA 6L Z el
FREEB X TELLZHIT SN E T, FHlllk PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,

Python 3000 Python 3.x VYV =X 4 >D=v 73 —LTF, (Python 3 25EFRDFEZ - 7 HI/ES
NFETT, ) "Py3k” eI hz bbb T,

Pythonic O EFET—MMNEE XA TEINIza— FTIEH L. Python OFHC—INZ A 7 4 F 21205
72BEZHRa— R, B2, Python O—H7%A 74 A L TlE for XEMH->TAT I T7LDFTRT
DHERICE->TL—FLET, hDZE L DEFFEICIE ZDMHEHAZR WO T, Python IZIERTWRWA
ROV ICEIED DY > X =% 5 0d LILERA:

for i in range(len(food)):
print(food[il)

ZAUTH L. Ehwiz Pythonic 72 A iE:

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — LD B— VLR A=T 06, ZOEY 2 — L TERINL T TR, B
XYV FAD, 7 SRR 2RT Py FEERLTT, PEP 3155 TEBEINTWVET, My FL LD
B o ATlE, BHiREA 727 bOKRTEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

(KDR=I1Z%iEL)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANOBHTHbONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky KL, HlZI1F email.mime.text ZEKL T3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIAV Y M) 2473 =27 MW T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EFEAD, CPython
FEQOHEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package mHIHIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package B L TLIZE W,

__slots.__ Z7F7RANTOEFT, 4 YVAX Y ABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
HfR3 22T, XEVRHNWLES, ZhEXfEbN27 7=y 7T, ELLIELSEAPL b
Uy F—72DT, Fr—A, FIZIEAEVIEREL 227 TV 5 —2a >y TA VARV ADKE
WKFET S, LVolzt BFRRE, DRVOBRZTT,

sequence (¥ —r Y R) BEA VT RICK MBI LERET 78 A% __getitem__() FiX Y v FZi#
CTHR—IL, BEEEIRET __len__ () XYV v REERL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
308, MROBICEE TR MEED immutable 2F =% 5720, =7 Y ATERS vy Y
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—FTEEIZ—2>DFIBDOANC L HBEIREANE T,

slice (RT7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RZF)
FEHE slice A7V =7 b EWETHHAL TV E T,
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special method (kX Y v F) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 H RGBT U
NEXYy ¥, ZOEEDXY v Fidk, XYy FHORHIERRIZT VX =237 2 DHRDOVTVE
o FFIREA YV v RIZDOWTIX specialnames TR SN TWE T,

statement () XIFAA—F (A—=FRD” 70y 77") ITARAIRBERTT, XE X F—v— KoMK
NEZBDODELLMTT, HBEICIZ 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 TF, LIFLIE. 7F A7 7
AVEFEBRIAAL MERO T — XA MY =227 272 AL, THFA LIV O—T 1 27 ZHIINCAT
WETS, 7¥FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR %E T ¥
AFE—=F ('r'or 'w') THWZT 74 LTI,

bytes-like 7T T b BRAZBETEBZ 77 ANVEF T2 MZOWTIE, NAFUT 71l 35
LT,

triple-quoted string (Z&E 2 + — FFH) 3 00 L /27 +— biEE (V) 2T RA b T 4 — () THE
NISLFH, BEED (—E) 74— P XFINCHARTRIETE 2 XFINENIEH D TEAD, #Ood
OHHTHHATT, 1052008 L7z +— MlBEZ A —7HLICHEL 2P TEETL, T
M (\) 2R TOEBITICE D2 2D TEZDT, FFaXri—ya ryIFEEL
RECREICE R T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWE AT 7 b
WEIEF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BORI%AT, BZ#AFICRALTERL £3,

MY 7R3 Ber b 2HMLT 20ICEHTY, IR
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEEDFHHD H % typing ¥ PEP 484 2L T F X\,

type hint (Hb > ) Z8 77 X@EM. BBD I X =2 2R DEOIFRFE N2 BZHEE T 5 annotation
T3,

Al ¥ MIMETIZZ { Python TEHHHITIEZH D TRAD, BHHEBNTY —LIc o> TEHTH D,
IDE ®a— Ffise2 V7 7 27 &) U 7OFITICkD 95,

Ja—NVEKR 77REE BET. a—-—F LV EBH TRV DDE ¥ M typing.
get_type_hints() THUFTZ %7,

FEEEDFIIHD D % typing ¥ PEP 484 2SR L TL 72X\,

universal newlines 7¥ X MA NV —LDRED—DT, LIFRDINRTEITREZEML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh OIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X5IZ bytes.splitlines() B L T ZX W,

variable annotation (Z¥(7 /7 — 2 Y) ZHbH20IE7 7 REED annotation o

ZWDH N7 7 RARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

77— a @B OdIfHbhET: FlZIX. ZOZEEL int DEXIS Z &
PRI TVET:

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  ({RABERER) HAAANCYI D BES M EITRE TS, 242X D Python 2—% & 7 7Y
r—yaYEFALY AT AETHWTWAMO Python 7 7V 7 — a YORENCFH T2 Z k<
Python /$v 5 —Y DA YA F—A L EHEITS 2 LA TEZT,

venv ZZIRL TL ZE W,
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virtual machine (A~ Y) ZR/ICY 7 bV 27X DERS N3 2 ¥ a— &, Python DR~ >~
F. AN ba—=RFary LI L N1 RO—F 2FEITLET,

Zen of Python (Python @1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFFEAIX H¥E%
YRAMILEDBDTY, WiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
TIXVWOTHEI T GRIF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEH 2 BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%
CzEXFELL

e the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 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 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+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 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—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 3.10.19

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, 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 3.10.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.19 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.10.19.

4. PSF is making Python 3.10.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.19

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.19, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. 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 3.10.19, 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 ki)
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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=—STER)
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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 3.10.19 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 £ Y Z— 7 2 — A OWTDROEHNEEATOET:

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 P Db DICESEET:

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)

(RDOR=1ZFE )
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(FiDR— 25 D %)

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. https://sourceforge.net/
projects/sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use.

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR
TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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len, 113, 124, 127, 186, 190, 192

pow, 121, 123
repr, 111, 317
staticmethod, 301
tuple, 126, 187
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abort (), 85
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divmod
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EOFError (built-in exception), 199
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file
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finder, 361
float
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floating point
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getattrofunc (C type), 344
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immutable, 363
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Py_CompileStringExFlags (C function), 54
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Py_GetCopyright (C function), 235
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Py_GetPlatform (C function), 235
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Py_GetPythonHome (C function), 236
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PY_MICRO_VERSION (C macro), 353
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Py_mod_exec.exec_module (C function), 205
Py_NewInterpreter (C function), 246
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Py_PreInitializeFromBytesArgs (C function), 260
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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
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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 ({2 AHZEH), 322
Py_TPFLAGS_BASETYPE ({8#&AAHZEH), 320
Py_TPFLAGS_BYTES_SUBCLASS ($&AHZEH), 322
Py_TPFLAGS_DEFAULT ($#8&AHZEH), 321
Py_TPFLAGS_DICT_SUBCLASS ($H#&AHZEH), 322
Py_TPFLAGS_DISALLOW_INSTANTIATION ({#&AHZH), 323
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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
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PyCodec_BackslashReplaceErrors (C function), 107
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PyCodec_Decoder (C function), 106
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PyCodec_Encoder (C function), 106
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PyCodec_LookupError (C function), 106
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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

407



The Python/C API, U1 —2X 3.10.19

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

)7
)7
)7
)7
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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

fEA AL, 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

FITxUk, 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

HHAHA 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
FI7TUk, 182
HHAHAHRI, 126, 187
type, 371
FTSTUk, 7,139
HAAHRE, 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

5|# (argument), 356

VA

Zen of Python, 373
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