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#include <Python.h>

ol EE EFIHE ?_]% =3l=AL o v gy} <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h> 181 tdllb.h> Mg 7F=3 4-9).
i stolHe AR AlaHe] xF FEe FS A= AA2 7] B E BIT 5 JoBnE %F

%
At e 27 =37 Aol ython.h & AFE = ok gk

w



https://www.python.org/dev/peps/pep-0007

The Python/C API, £A| H{% 3.10.16

Python.h = 3 <] = A}ﬁx}ﬂ] AsNEHe EEEES (T 22 9IH=Z FYd 22 A py =&
_Py & Al o5 7HA AL sy Th Pyi/ﬂ Aotz ol F5 2 ol FEof o5 YR Ao w A
|5 2 AEaE HoH ARG ol A = b U Th F2A| B EL o] Foll AFAE A s yth
Fa: A IEEry B Py ZAFSE o|EE5S AYsiAE UL oA e S =S
YA sk Olﬁ%ﬂ %‘;}T/\W}%L F71AQ o5& A TR Yt FF| Tholu W o s A A}

sE9 o) 4L Ak EA FuTh

The header files are typically installed with Python. On Unix, these are located in the directories prefix/
include/pythonversion/ and exec_prefix/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 prefix/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 pre £1ix include the platform specific headers
from exec_prefix.
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Py FatalError() & A& 4 9;1%141:}.
WA 3.7 F7}
Py_ABS (x)
x o] AU HEh T
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Py_MIN (x, y)
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Py MAX (x,y)
x 2}y Akl o] H PGS g T}

WA 3.30] F7}.

Py STRINGIFY (x)
£ CEAEE JE YT o & £ Py_STRINGIFY (123) 2 "123" & 933 o)

WA 340 F71.

Py_MEMBER_SIZE (type, member)
(type) +ZA S member & 37| vlo] EZ JHEHH T
A 3.60] F7}.

Py CHARMASK (c)

C
AR} B2} L [-128, 127] 1[0, 255] Ako] 9] A 4oioF Futh. o] W2 unsigned char &
A~ c 2 washn

Py_GETENV (s)
getenv (s) 9]—-,—,—/\]—6]-7(] N-ErtAWMEZd R AGH A (Z,Py_IgnoreEnvironmentFlag
7b 47| 4 -¢) NULL = Wyt

Py_UNUSED (arg)
Foro] mALE ARl Agsle] AU ABE FAFUTE oAl int func(int a, int
Py_UNUSED (b)) { return a; }.

B A 3.40] =7}

Py_DEPRECATED (version)
5] A] (deprecated) A o] AF-ZBFAHA] L. o] Bl Z = A& o] F ol 9] A3 oF U Tth

o A :

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

WA 3.8 A ¥ 7A: MSVC A4S 75Ut

PyDoc_STRVAR (name, str)

E2EF A AE 7H5 8 name o] o] o] M AL FUTH Ffojpe] SAEF glo] =y
ATHA W0 h2 w9 AYth
PEP 7 of A HE ZAA Y slo]HS F2EF §lo] eS| 98] PyDoc STRVAR & HAE o

AHEBIAA 2

o A :

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

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

PyDoc_STR (str)
Fol A BALel 3t S2EYL A TUT SAEY o] v|BAY S} H o9l Ao W BALL
g
PEP7 o HA ¥ A
& A8 A 2.

o A :

A F2eY Qo] ol bW YRS FA2ERJS YA | PyDoc STR

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

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)
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1.4 2, & 02|7 &x 514

Most Python/C API functions have one or more arguments as well as a return value of type PyOb ject *. This type
is a pointer to an opaque data type representing an arbitrary Python object. Since all Python object types are treated
the same way by the Python language in most situations (e.g., assignments, scope rules, and argument passing), it
is only fitting that they should be represented by a single C type. Almost all Python objects live on the heap: you
never declare an automatic or static variable of type PyOb ject, only pointer variables of type PyObject* can
be declared. The sole exception are the type objects; since these must never be deallocated, they are typically static
PyTypeObject objects.

B ol A= (ol Aex2At) B (type) 7 FE B (reference count) 5 744 3L

F2 AR THE ZAFUL (8 5o A+ EIAE E= AR Y F 5 types o] F7HA <
FEo sl 2= o 9&%14@) ZaEz gy l AR NG FAAE Folst v =27t U
& E°] PyList_Check(a) & a7}7}ﬂ 7l AA 7L stel A g 2E D Aol vk F Yt

&k AH Y

141 =% 3%

P

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 (void*)). 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 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.

6 Chapter 1. A7
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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.

FX

o2t

o &M

pel

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_ DECREEF 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.

N2 52 oA AAlod st F2E 94 = F71A 7FeAd o] AUtk et AAo th st
F22 FA 55, 184 48 FE dFUD F2E FAE AL F5l 222 A2V 0 AT B4
ALE Z2E 2530h0 AL B o4 AYL A erhe AL Ju gyt

F2E FALE T+ AY g5t FEEUS FUHA A9 & pPyList_SetItem() 3}
PyTuple_SetItem() YUtk ©] F74A &5+ 840 st F2 & FHYUHE, S48 ¥ 7
ojif Pl aEe] @ 2t FXA FHULh). of FFEL M WE A AANER R} P 2ES
AN-E A AP i Fol] F2E FAEF AAFHASULE o & 0], FES V== IE (1, 2,
"three") & b3 22  AsUth (A old A= oA L. B £2 He R I Y+
2 obeh ol vt Qe k)

PyObject *t;

t = PyTuple_New (3);

PyTuple_SetItem(t, 0, PyLong_FromLong(lL));

PyTuple_SetItem(t, 1, PyLong_FromLong(2L));

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

o] 7| PyTuple_SetTtem() = PyLong FromLong () 7} RFe 2 & Zuk2 F3 Yt A4 o 3t
T2 FAAT AL AAE A T2 E FAE T4 E TE6H7] Aol py_INCREF () & T2
28 7HA v AN L.

g ol AbY, PyTuple Setlten() & FEO 848 Y AT PH YU RS B 42 Yo
o] 8ol PySequence_SetItem() I PyObject_SetItem() = FZo 845 9= A& AR}

PyTuple_SetItem() 2 A sl &= FZo W ALE-5 o oF Tt}
PAES Y= 53 N8 FE= PyList New() & PyList SetTtem() & AHEd) BHE 5 U5
Yt

SIARE AA R = o] FA FE Ee FUth duAd AA S F A4
B2} (format string) & AA = C o2 R E whEold &= py Buildvalue () 7} $)
FUHh A& o, A9 FEF ZEE e ZEEZ HAE = A5k (8 AAE A=)
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PyObject *tuple, *list;

tuple = Py_BuildvValue (" (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)

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

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;
}
Py_DECREF (index) ;
3

return 0;

—~

4 W ghol thel A Aol ok TR T iR e B4l B2E AT E AT B2l T o f
A A o) wpH A kAT AR o) B B2 E ABAE WL e B2 253 ATIUL o F1
gk o 2 A follA whEE AX e S A AE L vkskE Fx = Aol e F L3t
Az AUt et Pyobject_GetItem() I PySequence_GetItem() A8 AX o thst IR E HE
Aot A Y BeE5L A A 2e FEE W TH(E 2R AA 9 2847 B U oh.

o ool AV FHE 2F3T YEAL oW B4 TEH ] we YAAGE A2
ot Aol FRFUL — 2D (Faol AR A2 A W) & AFHA ekh G
PyList_GetItem() & Ab&38to] B AEoA FEZ 7MW FxE 273814 d5UTh — 3HA
gk 53 ARE W Pysequence_GetItem() B AHg3to] Bl AEA FEL 7hA-2thd ukskd
AA o gt FRE 2F5A Fh

tee A4 Pamd dE B89 BAE Toe B2 A4 BHe AdU. B we
PyList_GetItem() & AF&3}1, 3 W& PySequence GetItem() & AF&SU T}

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; 1 < n; i++) {
item = PyList_GetItem(list, 1); /* Can't fail */
if (!PyLong_Check (item)) continue; /* Skip non-integers */
value = PyLong_AsLong(item);
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += value;
3

return total;

long
sum_sequence (PyObject *sequence)
{

Py_ssize_t i, n;

long total = 0, value;

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

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 += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
3

return total;

142

There are few other data types that play a significant role in the Python/C API; most are simple C types such as
int, long, double and char*. A few structure types are used to describe static tables used to list the functions
exported by a module or the data attributes of a new object type, and another is used to describe the value of a
complex number. These will be discussed together with the functions that use them.

type Py _ssize_t
Part of the Stable ABL 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.
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def incr_item(dict, key):
try:
item = dictlkey]
except KeyError:

item = 0
dict[key] = item + 1
e 2o oue $38CnEYYch
int

incr_item(PyObject *dict, PyObject *key)

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

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

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

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

if (PyObject_SetItem(dict, key, incremented_item) < 0)
goto error;
rv = 0; /* Success */

(TH= ST Ao A1)

10 Chapter 1. A 74




The Python/C APIL, £A| H{% 3.10.16

(o] A sl o] A ol A AH)

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one);

Py_XDECREF (incremented_item);

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

}

o] o Al= C goto #9 5 &H AW HES BAFUTH o] A& 5AT L& Aestr] A
PyErr ExceptionMatches () & PyErr Clear () & A& WH} Py _XDECREF () & A3} &
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A full list of the various types of debugging builds is in the file Misc/SpecialBuilds. t xt in the Python source
distribution. Builds are available that support tracing of reference counts, debugging the memory allocator, or low-
level profiling of the main interpreter loop. Only the most frequently used builds will be described in the remainder
of this section.

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

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

Defining Py_TRACE_REFS enables reference tracing (see the configure —--with-trace-refs
option). When defined, a circular doubly linked list of active objects is maintained by adding two extra
fields to every PyObject. Total allocations are tracked as well. Upon exit, all existing references are printed. (In
interactive mode this happens after every statement run by the interpreter.)

ZEA| B Y22 gho] W A B ZE T 919 Misc/SpecialBuilds.txt & FRIAA L.
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CHAPTER 2

C API Stability

Python’ s C API is covered by the Backwards Compatibility Policy, PEP 387. While the C API will change with
every minor release (e.g. from 3.9 to 3.10), most changes will be source-compatible, typically by only adding new
API. Changing existing API or removing API is only done after a deprecation period or to fix serious issues.

CPython’ s Application Binary Interface (ABI) is forward- and backwards-compatible across a minor release (if these
are compiled the same way; see Platform Considerations below). So, code compiled for Python 3.10.0 will work on
3.10.8 and vice versa, but will need to be compiled separately for 3.9.x and 3.10.x.

Names prefixed by an underscore, suchas _Py_InternalState, are private API that can change without notice
even in patch releases.

2.1 M EQl 88 ZE T Hlo| 42| U mo]A

Python 3.2 introduced the Limited API, a subset of Python’ s C API. Extensions that only use the Limited API can
be compiled once and work with multiple versions of Python. Contents of the Limited API are /isted below.

To enable this, Python provides a Stable ABI: a set of symbols that will remain compatible across Python 3.x versions.
The Stable ABI contains symbols exposed in the Limited API, but also other ones — for example, functions necessary
to support older versions of the Limited API.

(For simplicity, this document talks about extensions, but the Limited API and Stable ABI work the same way for all
uses of the API - for example, embedding Python.)

Py LIMITED_ API
Define this macro before including Python . h to opt in to only use the Limited API, and to select the Limited
API version.

Define Py_ LIMITED_APT to the value of PY_VERSION_HEX corresponding to the lowest Python version
your extension supports. The extension will work without recompilation with all Python 3 releases from the
specified one onward, and can use Limited API introduced up to that version.

Rather than using the PY_VERSION_HEX macro directly, hardcode a minimum minor version (e.g.
0x030A0000 for Python 3.10) for stability when compiling with future Python versions.

You can also define Py_ LIMITED_APT to 3. This works the same as 0x03020000 (Python 3.2, the version
that introduced Limited API).

On Windows, extensions that use the Stable ABI should be linked against python3.d11 rather than a version-
specific library such as python39.d11.
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On some platforms, Python will look for and load shared library files named with the abi 3 tag (e.g. mymodule.
abi3. so). Itdoes not check if such extensions conform to a Stable ABI. The user (or their packaging tools) need to
ensure that, for example, extensions built with the 3.10+ Limited API are not installed for lower versions of Python.

All functions in the Stable ABI are present as functions in Python’ s shared library, not solely as macros. This makes
them usable from languages that don’ t use the C preprocessor.

2.1.1 Limited API Scope and Performance

The goal for the Limited API is to allow everything that is possible with the full C API, but possibly with a perfor-
mance penalty.

For example, while PyList_GetItem () isavailable, its “unsafe” macro variant PyList_GET_ITEM () isnot.
The macro can be faster because it can rely on version-specific implementation details of the list object.

Without Py_LIMITED_API defined, some C API functions are inlined or replaced by macros. Defining
Py_LIMITED_APT disables this inlining, allowing stability as Python’ s data structures are improved, but pos-
sibly reducing performance.

By leaving out the Py_LIMITED_API definition, it is possible to compile a Limited API extension with a version-
specific ABI. This can improve performance for that Python version, but will limit compatibility. Compiling with
Py_LIMITED_APT will then yield an extension that can be distributed where a version-specific one is not available
— for example, for prereleases of an upcoming Python version.

2.1.2 Limited API Caveats

Note that compiling with Py_ LIMITED_APT is not a complete guarantee that code conforms to the Limited API or
the Stable ABI. Py_LIMITED_APT only covers definitions, but an API also includes other issues, such as expected
semantics.

One issue that Py_LIMITED_API does not guard against is calling a function with arguments that are invalid in
a lower Python version. For example, consider a function that starts accepting NULL for an argument. In Python
3.9, NULL now selects a default behavior, but in Python 3.8, the argument will be used directly, causing a NULL
dereference and crash. A similar argument works for fields of structs.

Another issue is that some struct fields are currently not hidden when Py_LIMITED_APT is defined, even though
they’ re part of the Limited APIL.

For these reasons, we recommend testing an extension with all minor Python versions it supports, and preferably to
build with the lowest such version.

We also recommend reviewing documentation of all used API to check if it is explicitly part of the Limited API.
Even with Py_ LIMITED_APT defined, a few private declarations are exposed for technical reasons (or even unin-
tentionally, as bugs).

Also note that the Limited API is not necessarily stable: compiling with Py_LIMITED_AP I with Python 3.8 means
that the extension will run with Python 3.12, but it will not necessarily compile with Python 3.12. In particular, parts
of the Limited API may be deprecated and removed, provided that the Stable ABI stays stable.

2.2 Platform Considerations

ABI stability depends not only on Python, but also on the compiler used, lower-level libraries and compiler options.
For the purposes of the Stable ABI, these details define a “platform”. They usually depend on the OS type and
processor architecture

It is the responsibility of each particular distributor of Python to ensure that all Python versions on a particular
platform are built in a way that does not break the Stable ABI. This is the case with Windows and macOS releases
from python . org and many third-party distributors.
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2.3 Contents of Limited API

Currently, the Limited API includes the following items:

e PyAlter Check ()

e PyArg Parse()

e PyArg ParseTuple ()

e PyArg ParseTupleAndKeywords ()
e PyArg UnpackTuple ()

e PyArg VaParse ()

e PyArg VaParseTupleAndKeywords ()

e PyArg ValidateKeywordArguments ()

e PyBaseObject_Type

e PyBool_ FromLong ()

¢ PyBool_ Type

e PyByteArrayIter_ Type

e PyByteArray_ AsString()

e PyByteArray_Concat ()

e PyByteArray_ FromObject ()
e PyByteArray_ FromStringAndSize ()
e PyByteArray_Resize ()

e 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 ()
e PyBytes_Repr ()

e PyBytes_Size ()

e PyBytes_Type

e PyCFunction

e PyCFunctionWithKeywords

e PyCFunction_Call ()

2.3. Contents of Limited API
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e PyCFunction_GetFlags ()

e PyCFunction_GetFunction ()

e PyCFunction_GetSelf ()

¢ PyCFunction_New ()

e PyCFunction_NewEx ()

e PyCFunction_Type

e PyCMethod_New ()

e PyCallIlter_ New/()

e PyCallIlter_Type

e PyCallable_Check ()

e PyCapsule Destructor

e PyCapsule_GetContext ()

e PyCapsule_GetDestructor ()

e PyCapsule_GetName ()

e PyCapsule_GetPointer ()

e PyCapsule_Import ()

e PyCapsule_IsValid()

e PyCapsule_ New()

e PyCapsule_SetContext ()

e PyCapsule_SetDestructor ()

e PyCapsule_SetName ()

e PyCapsule_SetPointer ()

e PyCapsule_Type

e PyClassMethodDescr_Type

e PyCodec_BackslashReplaceErrors ()
e PyCodec_Decode ()

e PyCodec_Decoder ()

e PyCodec_Encode ()

e PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

e PyCodec_IncrementalDecoder ()
e PyCodec_IncrementalEncoder ()
e PyCodec_KnownEncoding ()

e PyCodec_LookupError ()

e PyCodec_NameReplaceErrors ()
e PyCodec_Register ()

e PyCodec_RegisterError()

e PyCodec_ReplaceErrors ()

e PyCodec_StreamReader ()
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e PyCodec_StreamWriter ()

e PyCodec_StrictErrors()

e PyCodec_Unregister ()

e PyCodec_XMLCharRefReplaceErrors ()
e PyComplex_FromDoubles ()
e PyComplex_ImagAsDouble ()
e PyComplex_ RealAsDouble ()
o PyComplex_Type

e PyDescr_NewClassMethod()
e PyDescr_NewGetSet ()

e PyDescr_NewMember ()

e PyDescr_NewMethod ()

e PyDictItems_Type

e PyDictIterItem Type

e PyDictIterKey_Type

e PyDictIterValue_Type

e PyDictKeys_Type

e PyDictProxy_New ()

e PyDictProxy_Type

e PyDictRevIterItem_Type

e PyDictRevIterKey_Type

e PyDictRevIterValue_Type
e PyDictValues_Type

e PyDict_Clear/()

e PyDict_Contains ()

e PyDict_Copy ()

e PyDict_DelItem()

e PyDict_DelItemString()

e PyDict_GetItem()

e PyDict_GetItemString/()

e PyDict_GetItemWithError ()
e PyDict_Items ()

e PyDict_Keys ()

e PyDict_Merge ()

e PyDict_MergeFromSeqZ2 ()

e PyDict_New()

e PyDict_Next ()

e PyDict_SetItem()

e PyDict_SetItemString()

2.3. Contents of Limited API 17



The Python/C API, £A| H{% 3.10.16

PyDict_Size ()
PyDict_Type
PyDict_Update ()
PyDict_Values ()
PyEllipsis_Type
PyEnum_Type

PyErr BadArgument ()
PyErr_BadInternalCall ()
PyErr CheckSignals ()
PyErr Clear ()
PyErr_Display ()

PyErr ExceptionMatches ()
PyErr_Fetch ()

PyErr Format ()

PyErr._ FormatV()

PyErr_GetExcInfo ()

PyErr GivenExceptionMatches ()

PyErr_NewException ()

PyErr_ NewExceptionWithDoc ()

PyErr_ NoMemory ()

PyErr._NormalizeException ()

PyErr_Occurred()
PyErr_Print ()

PyErr_ PrintEx()
PyErr_ProgramText ()
PyErr_ResourceWarning()

PyErr_Restore()

PyErr_SetExcFromWindowsErr ()
PyErr_SetExcFromWindowsErrWithFilename ()
PyErr SetExcFromWindowsErrWithFilenameObject ()

PyErr SetExcFromWindowsErrWithFilenameObjects ()

PyErr SetExcInfo()

PyErr_SetFromErrno ()

PyErr SetFromErrnoWithFilename ()
PyErr SetFromErrnoWithFilenameObject ()

PyErr SetFromErrnoWithFilenameObjects ()

PyErr_SetFromWindowsErr ()

PyErr_SetFromWindowsErrWithFilename ()

PyErr_SetImportError ()

18
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e PyErr SetImportErrorSubclass ()
e PyErr SetInterrupt ()

e PyErr SetInterruptEx()

e PyErr_SetNone ()

e PyErr SetObject ()

e PyErr SetString/()

e PyErr SyntaxLocation ()

e PyErr SyntaxLocationEx ()
e PyErr WarnEx ()

e PyErr WarnExplicit ()

e PyErr WarnFormat ()

e PyErr WriteUnraisable ()
e PyEval_AcquireLock ()

e PyEval AcquireThread()

e PyEval_CallFunction ()

e PyEval_CallMethod()

e PyEval CallObjectWithKeywords ()
e PyEval_ EvalCode ()

e PyEval_FEvalCodeEx ()

e PyEval EvalFrame ()

e PyEval_ EvalFrameEx ()

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/()

e PyEval RestoreThread/()

e PyEval_SaveThread/()

e PyEval_ThreadsInitialized()
e PyExc_ArithmeticError

e PyExc_AssertionError

e PyExc_AttributeError

e PyExc_BaseException

e PyExc_BlockingIOError

e PyExc_BrokenPipeError

2.3. Contents of Limited API 19
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e PyExc_BufferError

e PyExc_BytesWarning

e PyExc_ChildProcessError

e PyExc_ConnectionAbortedError
e PyExc_ConnectionError

e PyExc_ConnectionRefusedError
e PyExc_ConnectionResetError
e PyExc_DeprecationWarning

e PyExc_EOFError

e PyExc_EncodingWarning

e PyExc_EnvironmentError

e PyExc_Exception

e PyExc_FileExistsError

e PyExc_FileNotFoundError

e PyExc_FloatingPointError

e PyExc_FutureWarning

e PyExc_GeneratorExit

e PyExc_IOError

e PyExc_TImportError

e PyExc_ImportWarning

e PyExc_IndentationError

e PyExc_IndexError

e PyExc_InterruptedError

e PyExc_IsADirectoryError

e PyExc_KeyError

e PyExc_KeyboardInterrupt

e PyExc_LookupError

e PyExc_MemoryError

e PyExc_ModuleNotFoundError
e PyExc_NameError

e PyExc_NotADirectoryError

e PyExc_NotImplementedError
e PyExc_OSError

e PyExc_OverflowError

e PyExc_PendingDeprecationWarning
e PyExc_PermissionkError

e PyExc_ProcessLookupError

e PyExc_RecursionError

e PyExc_ReferenceError
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e PyExc_ResourceWarning

e PyExc_RuntimeError

e PyExc_RuntimeWarning

e PyExc_StopAsynclteration
e PyExc_StopIlteration

e PyExc_SyntaxError

e PyExc_SyntaxWarning

e PyExc_SystemError

e PyExc_SystemExit

e PyExc_TabError

e PyExc_TimeoutError

e PyExc_TypeError

¢ PyExc_UnboundLocalError
e PyExc_UnicodeDecodeError
e PyExc_UnicodeEncodeError
e PyExc_UnicodeError

e PyExc_UnicodeTranslateError
e PyExc_UnicodeWarning

e PyExc_UserWarning

e PyExc_ValueError

e PyExc_Warning

e PyExc_WindowsError

e PyExc_ZeroDivisionError
e PyExceptionClass_Name ()
e PyException_GetCause ()

e PyException_GetContext ()
e PyException_GetTraceback ()
e PyException_SetCause ()

e PyException_SetContext ()
e PyException_SetTraceback ()
e PyFile FromFd()

e PyFile GetLine()

e PyFile WriteObject ()

e PyFile WriteString/()

e PyFilter Type

e PyFloat_AsDouble ()

e PyFloat_FromDouble ()

e PyFloat_FromString ()

e PyFloat_GetInfo/()
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PyFloat_GetMax ()
PyFloat_GetMin ()

PyFloat_Type

PyFrameObject

PyFrame_GetCode ()
PyFrame_GetLineNumber ()
PyFrozenSet_New ()
PyFrozenSet_Type

PyGC_Collect ()

PyGC_Disable ()

PyGC_Enable ()

PyGC_IsEnabled()

PyGILState Ensure()

PyGILState GetThisThreadState ()
PyGILState_Release ()
PyGILState_ STATE

PyGetSetDef

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

PyIndex_Check ()
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e PyInterpreterState

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

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

e PyIlter_ Check()

e PyTter_ Next ()

e PyIter_Send()

e PyListIter_Type

e PyListRevIter_Type

e PyList_Append()

e PyList_AsTuple()

e PyList_GetItem()

e PyList_GetSlice()

e PyList_Insert ()

e PyList_New/()

e PyList_Reverse()

e PyList_SetItem()

e PyList_SetSlice ()

e PyList_Size()

e PyList_Sort ()

e PyList_Type

e PyLongObject

e PyLongRangeIter_Type

e PyLong_AsDouble ()

e PyLong_AsLong()

e PylLong AsLongAndOverflow /()
e PyLong_AsLongLong ()

e PyLong AsLongLongAndOverflow ()
e PyLong AsSize_t ()

e PyLong_AsSsize_t ()

e PyLong AsUnsignedLong ()

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

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

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

PyMem Free()
PyMem_Malloc ()

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

PyModule_ AddIntConstant ()
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e PyModule_ AddObject ()

e PyModule AddObjectRef ()

e PyModule_ AddStringConstant ()
e PyModule_ AddType ()

e PyModule_ Createl ()

e PyModule_ ExecDef ()

e PyModule_ FromDefAndSpec?2 ()

e PyModule_GetDef ()

e PyModule_GetDict ()

e PyModule_GetFilename ()

e PyModule_ GetFilenameObject ()
e PyModule_GetName ()

e PyModule_GetNameObject ()

e PyModule_GetState ()

e PyModule_ New ()

e PyModule_ NewObject ()

e PyModule_SetDocString()

e PyModule_Type

e PyNumber_ Absolute ()

e PyNumber_ Add ()

e PyNumber_And ()

e PyNumber AsSsize_t ()

e PyNumber_Check ()

e PyNumber_Divmod ()

e PyNumber_ Float ()

e PyNumber_ FloorDivide ()

e PyNumber_InPlaceAdd/()

e PyNumber_InPlaceAnd/()

e PyNumber_InPlaceFloorDivide ()
e PyNumber_InPlaceLshift ()

e PyNumber_InPlaceMatrixMultiply ()
e PyNumber_InPlaceMultiply ()

e PyNumber_InPlaceOr ()

e PyNumber_InPlacePower ()

e PyNumber_InPlaceRemainder ()

e PyNumber InPlaceRshift ()

e PyNumber_InPlaceSubtract ()

e PyNumber_InPlaceTrueDivide ()

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

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

PyObject_ASCII()
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e PyObject_AsCharBuffer()

e PyObject_AsFileDescriptor ()
e PyObject_AsReadBuffer ()

e PyObject_AsWriteBuffer ()

e PyObject_Bytes ()

e PyObject_Call()

e PyObject_CallFunction()

e PyObject_CallFunctionObjArgs ()
e PyObject_CallMethod ()

e PyObject_CallMethodObjArgs ()
e PyObject_CallNoArgs ()

e PyObject_CallObject ()

e PyObject_Calloc ()

e PyObject_CheckReadBuffer ()
e PyObject_ClearWeakRefs ()

e PyObject_DelItem()

e PyObject_DelltemString()

e PyObject_Dir ()

e PyObject_Format ()

e PyObject_Free()

e PyObject_GC_Del ()

e PyObject_GC_IsFinalized()

e PyObject_GC_IsTracked()

e PyObject_GC_Track ()

e PyObject_GC_UnTrack ()

e PyObject_GenericGetAttr ()

e PyObject_GenericGetDict ()

e PyObject_GenericSetAttr ()

e PyObject_GenericSetDict ()

e PyObject_GetAIter ()

e PyObject_GetAttr ()

e PyObject_GetAttrString()

e PyObject_GetItem()

e PyObject_GetIter ()

e PyObject_HasAttr ()

e PyObject_HasAttrString()

e PyObject_Hash ()

e PyObject_HashNotImplemented /()

e PyObject_Init ()
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PyObject_InitVar/()
PyObject_IsInstance ()
PyObject_IsSubclass ()
PyObject_IsTrue ()
PyObject_Length ()
PyObject_Malloc ()
PyObject_Not ()
PyObject_Realloc ()
PyObject_Repr ()
PyObject_RichCompare ()
PyObject_RichCompareBool ()
PyObject_SelflIter ()
PyObject_SetAttr()
PyObject_SetAttrString/()
PyObject_SetItem()
PyObject_Size ()
PyObject_Str()
PyObject_Type ()
PyProperty_Type
PyRangeIter_Type
PyRange_Type
PyReversed_Type
PySeqglter_New/()
PySeqlter_Type
PySequence_Check ()
PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice ()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice ()
PySequence_In()
PySequence_InPlaceConcat ()
PySequence_InPlaceRepeat ()
PySequence_Index ()
PySequence_Length ()

PySequence_List ()
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e PySequence_Repeat ()

e PySequence_SetItem()

e PySequence_SetSlice()

e PySequence_Size ()

e PySequence_Tuple ()

e PySetIter_Type

e PySet_Add()

e PySet_Clear()

e PySet_Contains()

e PySet_Discard()

e PySet_New()

e PySet_Pop ()

e PySet_Size/()

e PySet_Type

e PySlice_AdjustIndices()

e PySlice_GetIndices ()

e PySlice _GetIndicesEx/()

e PySlice_New/()

e PySlice_Type

e PySlice _Unpack/()

e PyState_ AddModule ()

e PyState_FindModule ()

e PyState_RemoveModule ()

e PyStructSequence_Desc

e PyStructSequence_Field

e PyStructSequence_GetItem()
e PyStructSequence_New ()

e PyStructSequence_NewType ()
e PyStructSequence_SetItem()
e PySuper_Type

e PySys_AddWarnOption ()

e PySys_AddWarnOptionUnicode ()
e PySys_AddXOption ()

e PySys_FormatStderr ()

e PySys_FormatStdout ()

e PySys_GetObject ()

e PySys_GetXOptions ()

e PySys_HasWarnOptions ()

e PySys_ResetWarnOptions ()
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PySys_SetArgv ()
PySys_SetArgvEx ()
PySys_SetObject ()
PySys_SetPath ()
PySys_WriteStderr ()
PySys_WriteStdout ()
PyThreadState
PyThreadState_Clear ()
PyThreadState_Delete ()
PyThreadState_Get ()
PyThreadState_GetDict ()
PyThreadState_GetFrame ()
PyThreadState_GetID ()
PyThreadState_GetInterpreter()
PyThreadState_New ()
PyThreadState_SetAsyncExc ()
PyThreadState_Swap ()
PyThread_GetInfol()

PyThread ReInitTLS ()
PyThread_acquire_lock ()
PyThread_acquire_lock_timed()
PyThread_allocate_lock ()
PyThread create_key ()
PyThread _delete_key ()
PyThread delete_key_value()
PyThread_exit_thread()
PyThread_free_lock ()
PyThread_get_key_value ()
PyThread_get_stacksize ()

PyThread_get_thread_ident ()

PyThread get_thread_native_id()

PyThread_init_thread()
PyThread_release_lock ()
PyThread_set_key_value ()
PyThread_set_stacksize ()
PyThread_start_new_thread()
PyThread_tss_alloc()
PyThread_tss_create ()

PyThread_ tss_delete ()
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e PyThread_tss_free()

e PyThread tss_get ()

e PyThread _tss_1s_created()

e PyThread_tss_set ()

e PyTraceBack_Here ()

e PyTraceBack_Print ()

e PyTraceBack_Type

e PyTuplelIter_Type

e PyTuple_GetItem()

e PyTuple GetSlice ()

e PyTuple New()

e PyTuple_Pack ()

e PyTuple_SetItem()

e PyTuple_Size ()

e PyTuple_Type

e PyTypeObject

e PyType ClearCache ()

e PyType_FromModuleAndSpec ()

e PyType_FromSpec ()

e PyType_ FromSpecWithBases ()

e PyType_GenericAlloc ()

e PyType_GenericNew ()

e PyType GetFlags ()

e PyType GetModule ()

e PyType_GetModuleState()

e PyType_GetSlot ()

e PyType_IsSubtype ()

e PyType_Modified()

e PyType_Ready ()

e PyType_Slot

e PyType_Spec

* PyType_Type

e PyUnicodeDecodeError_Create()

e PyUnicodeDecodeError_GetEncoding()
e PyUnicodeDecodeError_GetEnd/()

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

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

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

PyUnicode_AsWideCharString()
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e PyUnicode_BuildEncodingMap ()

e PyUnicode_Compare ()

e PyUnicode_CompareWithASCIIString()
e PyUnicode_Concat ()

e PyUnicode_Contains ()

e PyUnicode_Count ()

e PyUnicode_Decode ()

e PyUnicode_DecodeASCII ()

e PyUnicode_DecodeCharmap ()

e PyUnicode_DecodeCodePageStateful ()
e PyUnicode_DecodeFSDefault ()

e PyUnicode_DecodeFSDefaultAndSize ()
e PyUnicode_DecodeLatinl ()

e PyUnicode_DecodeLocale ()

e PyUnicode_DecodeLocaleAndSize ()

e PyUnicode_DecodeMBCS ()

e PyUnicode_DecodeMBCSStateful ()

e PyUnicode_DecodeRawUnicodeEscape ()
e PyUnicode_DecodeUTF16 ()

e PyUnicode_DecodeUTFlé6Stateful ()

e PyUnicode_DecodeUTF32 ()

e PyUnicode_DecodeUTF32Stateful ()

e PyUnicode_DecodeUTF7 ()

e PyUnicode_DecodeUTF7Stateful ()

e PyUnicode_DecodeUTFS8 ()

e PyUnicode_DecodeUTF8Stateful ()

e PyUnicode_DecodeUnicodeEscape ()

e PyUnicode_EncodeCodePage ()

e PyUnicode_EncodeFSDefault ()

e PyUnicode_EncodeLocale ()

e PyUnicode_FSConverter ()

e PyUnicode_FSDecoder ()

e PyUnicode_Find()

e PyUnicode_FindChar ()

e PyUnicode_Format ()

e PyUnicode_ FromEncodedObject ()

e PyUnicode_FromFormat ()

e PyUnicode_FromFormatV ()

e PyUnicode_FromObject ()
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e PyUnicode_FromOrdinal ()

e PyUnicode_FromString()

e PyUnicode_FromStringAndSize ()
e PyUnicode_FromWideChar ()

e PyUnicode_GetDefaultEncoding ()
e PyUnicode_GetLength ()

e PyUnicode_GetSize ()

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

e PyUnicode_dJoin ()

e PyUnicode_Partition()

e PyUnicode_RPartition()

e PyUnicode_RSplit ()

e PyUnicode_ReadChar ()

e PyUnicode_Replace ()

e PyUnicode_Resize ()

e PyUnicode_RichCompare ()

e PyUnicode_Split ()

e PyUnicode_Splitlines/()

e PyUnicode_Substring()

e PyUnicode_Tailmatch ()

e PyUnicode_Translate ()

e PyUnicode_Type

e PyUnicode_WriteChar ()

e PyVarObject

e PyVarObject.ob_base

e PyVarObject.ob_size

e PyWWeakReference

e PyWeakref_ GetObject ()

e PyWeakref NewProxy ()

e PyWeakref_ NewRef ()

e PyWrapperDescr_Type

e PyWrapper_New ()

e PyZip_ Type

e Py _AddPendingCall ()

e Py AtExit ()

e Py BEGIN_ALLOW_THREADS
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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 _FEncodeLocale ()

e Py EndInterpreter()

e Py _EnterRecursiveCall /()
e Py Exit ()

e Py FatalError()

e Py FileSystemDefaultEncodeErrors
e Py FileSystemDefaultEncoding
e Py Finalize()

e Py FinalizeEx()

e Py GenericAlias ()

e Py GenericAliasType

e Py _GetBuildInfo()

e Py _GetCompiler()

e Py _GetCopyright ()

e Py GetExecPrefix()

e Py GetPath()

e Py GetPlatform()

e Py GetPrefix()

e Py _GetProgramFullPath ()
e Py _GetProgramName ()

e Py _GetPythonHome ()

e Py_GetRecursionLimit ()
e Py GetVersion()

e Py _HasFileSystemDefaultEncoding
e Py IncRef ()

e Py Initialize()

e Py _InitializeEx()

e Py _Is()

e Py IsFalse()

e Py IsInitialized()

e Py _IsNone ()

e Py IsTrue()
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Py _LeaveRecursiveCall ()
Py _Main ()
Py_MakePendingCalls ()
Py_NewInterpreter()
Py_NewRef ()
Py_ReprEnter ()

Py _ReprLeave ()
Py_SetPath()

Py _SetProgramName ()
Py SetPythonHome ()
Py_SetRecursionlLimit ()
Py_UCS4
Py_UNBLOCK_THREADS
Py_UTF8Mode
Py_VaBuildValue ()
Py _XNewRef ()
Py_intptr_t

Py _ssize_ t
Py_uintptr_t
allocfunc
binaryfunc
descrgetfunc
descrsetfunc
destructor
getattrfunc
getattrofunc
getiterfunc

getter

hashfunc

initproc

inquiry
iternextfunc
lenfunc

newfunc
objobjargproc
objobjproc
reprfunc
richcmpfunc

setattrfunc
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e setattrofunc

e setter

e ssizeargfunc

e ssizeobjargproc

e ssizessizeargfunc

e ssizessizeobjargproc
¢ symtable

e ternaryfunc

e traverseproc

e unaryfunc

e Visitproc
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Note also that several of these functions take FILE* parameters. One particular issue which needs to be handled
carefully is that the FILE structure for different C libraries can be different and incompatible. Under Windows (at
least), it is possible for dynamically linked extensions to actually use different libraries, so care should be taken that
FILE* parameters are only passed to these functions if it is certain that they were created by the same library that
the Python runtime is using.

int Py_Main (int argc, wchar t**argv)

Part of the Stable ABI. £& QE|Zg|e]o] Ml =2 73, o] AL slo| NS Ast= 28
A2t argeargy A WML E=CZE2 I main () T5ol ALE = A7} 28] U2 a)
ZMﬂ¢QQGMWﬂ4Eﬂ“ﬂﬂﬂwMuiﬁﬂﬂqQ)ﬂﬂiiq¢ 95 2= 9
vJﬂ%ﬁhﬁHﬂfW“*4%%ﬂ7HPL;¢4§4L¥1 TAHA FEUTh. Az
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BEo] fE 3 olo A W B Lhehy A go W 271 WU n,

2= A ¢FL SystemExit 7} HAY S, o] $h4=Py_InspectFlag/F AT o] A L2 51
2 WESHA R =2 A LS FRT F2 AL

int Py_BytesMain (int argc, char **argv)
Part of the Stable ABI since version 3.8. Py_Main () 2} F-AFSFR] Bhargv+= vfo] E B4 2] v g 9 Yt}

WA 3.890 7}

int PyRun_AnyFile (FILE *fp, const char *filename)
ol#]l PyRun_AnyFileExFlags () & ©<=3}H 28 3] o] 2~ d YT} closeit-S 0 2 2 flags= NULLZ
ARE e e FAF U

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
ol PyRun_AnyFileExFlags () & ©<3ld Qg H o)A dUrTh o] AL closeit AAE 002 A
AE el dAE Y

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
o2l PyRun_AnyFileExFlags () 9 @<std A A )2 dUrth o] A2 flags AAES NULL 2
AARE JEHE GAFUTH
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags * flags)
If fp refers to a file associated with an interactive device (console or terminal input or Unix
pseudo-terminal), return the value of PyRun_TnteractiveLoop (), otherwise return the re-
sult of PyRun_SimpleFile(). filename is decoded from the filesystem encoding (sys.
getfilesystemencoding ()). If filename is NULL, this function uses "2 ?? " as the filename. If closeit
is true, the file is closed before PyRun_SimpleFileExFlags () returns.

int PyRun_SimpleString (const char *command)
This is a simplified interface to PyRun_SimpleStringFlags () below, leaving the
PyCompilerFlags* argument set to NULL.

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags * ﬂags)
flags A} W}t main_ EEO| A command®l| Y= st A~ F=E AP _ main
o £|5HA) Sho W BHE LT A3 ohE 0%, o151 7 WA -1 2 waghT) A7t 9o,
oAl AHE = ol (s Utk flags® ol W= off & FxRsAIL

A FJH A 9F& systemExit 7} @AY EHW, o] 4= Py_InspectFlagZF A& E o] YA o2 3t
-1< *EWW P ZZAAE FET KA L.

int PyRun_SimpleFile (FILE *fp, const char *filename)
ote PyRun_SimpleFileExFlags () & ©<3stH AE Ho]lA2P Ut} coseitS 022, flagsS
NULLE AA 9 Ae 2 dAF U

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
obe] PyRun_SimpleFileExFlags () o ©@3tE AEF o]A YUt flagsE NULLE A AHH 4
B2 gAsyh

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

i AEfoA, fpe Hlel e REE dojof gyt (o & S°] fopen (filename, "rb")).
™A gow, Shol W LF % R/ Ut AT g E U e Sukes AelahA BT 5 g

int PyRun_InteractiveOne (FILE *fp, const char *filename)
ob#]l PyRun_InteractiveOneFlags () & ©<3H A d o]~ YT flugsE NULLE A H
FE 2 FAF U

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags * flags)
Read and execute a single statement from a file associated with an interactive device according to the flags
argument. The user will be prompted using sys.ps1 and sys .ps2. filename is decoded from the filesystem
encoding and error handler.

Aol 4E A0 WY W02, 497 OB 12, TE FE EA g7} 9o shol ] A
Z W ZH errcode.h AZEE 5t Y= o] Z=E w33 Yt}. (errcode.h+= Python.h
SIA] €12 =04 k7] wl Eol BT 58] ¢ F el of aholl 5918414 2)

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
ob#l PyRun_InteractiveLoopFlags () & @<3lH Qe H o]~ YUth flagsE NULLE A A&
FHE FAF U

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
Read and execute statements from a file associated with an interactive device until EOF is reached. The user
will be prompted using sys .ps1 and sys.ps?2. filename is decoded from the filesystem encoding and error
handler. Returns O at EOF or a negative number upon failure.

int (*PyOS_InputHook) (void)
Part of the Stable ABL. ZZ EE}¢] int func (void) ¢l SE 718 7] 2& A A .
otz spol We) QIE|ZelE) ZEZEsL - B2} 5 2 B 5 ol A A8 A 42 Achel e
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o SEF Yok vkE 32
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char *(*PyOS_ReadlineFunctionPointer) (FILE*, FILE*, const char*)
Z 2 E Y char *func(FILE *stdin, FILE *stdout, char *prompt) ¢ &4+E 7}
= dRetkel, dEZelEo T oA B Q1Y ES 9t o AHSE L /)2
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HA 340 AF: A= PyMem Malloc ()9l Y PyMem Realloc ()22 &35}
PyMem_RawMalloc () ©]Y PyMem RawRealloc () 22 3] oF g}
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PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}& PyRun_StringFlags ()& ©<3ld Qg ol2dUt}. o] A
flagsE NULLE AAE A 2 dAFYTH

PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, Py-
CompilerFlags *flags)
Return value: New reference. flagsZ XA E AL # S 215 AF8319 globals¥ locals A 2 XA H
AR AE A strof| A Tto] W o~ FE=E APt} globals= Y A1 8] o] o] oF Ut} locals+=
g 22 EFE TS BE QA7 E 5 AsUh Wi A starts A~ IEE TR R4S
d] AHE3f of ot Al EE S A AU T

=S AYT AHE ol W AA 2 &S A, o 9 7} Y S E NULL& RE Y o

PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}&] PyRun_FileExFlags ()2 ©<=3E Q€ 3 o] 2~ YT}, closeit<
022, flagsE NULLE AA A Jel =2 FAFUTh

PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. ©}8ll PyRun_FileExFlags ()9 ©<3tH A o]~ dUtt. flugsS
NULLE A4 d el dAF YT

PyObject *PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject
*locals, PyCompilerFlags * flags)
Return value: New reference. ©}8)] PyRun_FileExFlags () 2] ©<3StE Q¥ H o] A~ Y Yt} closeit-S
0eg d4H 4e 2 dAFUTH

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

PyObject *Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. Part of the Stable ABL. o}#] Py CompileStringFlags () & w&3tH
AE sl o]~ AUt flagsE NULLE A8 H Al 2 FA U Th

PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. ©}8| Py_CompileStringExFlags () & ©<3H AEH o]~ d Yt}
optimizeE -1 2 A9 e 2 FA U

PyObject *Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. strol] Q= dfo| ¥ A~ FEE L E BEXAS 3 Audste] A7 7= AR S
B Th AR E 2L siarr ol AU Th o AL AWUE 5 9k mEE A S v ASE 5
Jem Py eval_input,Py_file_input =Py _single_input ©]o]oF YT} filename & 2
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PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompil-
erFlags *flags, int optimize)
Return value: New reference. Like Py_CompileStringObject (), but filename is a byte string decoded
from the filesystem encoding and error handler.

WA 3200 7}

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: New reference. Part of the Stable ABI. 0] 212 7= AA| 9} A W4 L X HET Qs
PyEval_EvalCodeEx ()] @3td A o|A2Yyrh thE AAE=NULLE AAF Yt

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 ABL. 0] 2 3715 $3t &4 A A, v 8] AL H
FE AR E FATU o BA4L A Mo YAV, A W) v A, 2] W),
719 = 7125k 719 = A8 A T2 "M ve R Ao SEA FEE FAE YT

type PyFrameObject
Part of the Limited API (as an opaque struc). Z8 9] AA| S 7)< 5= o) AFREH = 242 C FZRA. 9]
Pl = JdAEA HAE 5+ dF YU

PyObject *PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. Part of the Stable ABL. A3 Z & J-& FH 71Ut o)A AR T34
3}, PyEval_ EvalFrameEx ()2 ©<3td Qe # o] A YT

’

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. Part of the Stable ABL. ©] 22 m}o] ¥ ¢
Sy A zel 9l fo AvE 2= A7 ARE ULk Do) g o) T2 o 43
522 APFUh F7} throwlag TN AL HAZ FAL - A%
WAL 2 th Ay gl o Bl A2 throw () WA =0l A-H U th
WA 34004 R A: o] s oAl B4 o] & 283 W2l A Sh=A FsteE =y
o) N AS EHF LT,

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
ol e A Bt zd Yo SR E MBS, ATt e, At AXlS T

int Py_eval_input
Az)e A4S 93 sol M £} A= 755 py_Compilest ring ()T A AHS UL

intPy_file_input
Stdofth the andA G Bge AW
Py_CompileString ()3 @7 AHEFUH A=z 7
|ot= 71ZdUth

int Py_single_input
Gd EAES A stol W ] Al F 7| Py CompileString ()3 A AU T O &4
Azl Bl Fzof| AR = 71 Z Yyt

struct PyCompilerFlags
AL AT Ae Teh1E B o ALH £ FEAQUT. BEA ATLH A% SE A9 int
flags®Z AGH I, F=7l A== ¢ pyCompilerFlags *flags@ AEH Yt} o] 4-¢,
from _ future__ import+ flagsE AT 4 JdFUTH

PyCompilerFlags *flags 7} NULL Y wjuith, cf flags®= 03 ZThi 55 H, from
__ future__ import & QoA 2 v P}

Al

4
O
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int cf_flags
Astde Se) .

int cf_feature_version
of_feature_version-2 5 5}lo] W WA YUt} PY_MINOR_VERSIONCS 2 % 7]|3}5| of of gt}
o] A= 7| EA R FAHM, PyCF_ONLY AST Ze§ 17} of _flagsoll 2781 A -7-oll & A&

Furt
WA 3.8 HA: ¢f_feature_version BEZE

int CO_FUTURE_DIVISION
flagsoll A o] B]EE A st PEP 2380 whe}l U7] AR} /& “A 5 U 7] (true division)” 2 3H
A =5 U

A4 .

1
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ol
3

o] Qo) AL vhol W AR Y Fx A4S TS © AgH T

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 NewRef ()
function can be used to create a new strong reference.

When done using the object, release it by calling Py_ DECREF ().
The object must not be NULL; if you aren’ t sure that it isn’ t NULL, use Py XINCREF ().
Do not expect this function to actually modify o in any way.

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

See also Py XNewRef ().

PyObject *Py_NewRe£ (PyObject *0)
Fart of the Stable ABI since version 3.10. Create a new strong reference to an object: call Py TNCREF () 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.

For example:

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

can be written as:

self->attr = Py_NewRef (obj);

See also Py_ TNCREF ().
H A 3.109) F7}

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.
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WA 3,109 71

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.
The object must not be NULL; if you aren’ t sure that it isn’ t NULL, use Py_ XDECREFE ().

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

2 Py _DECREF ()7}
o Slofok TS =g
2 QA Mo &
T &3 oF gk

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

void Py_DecRef (PyObject *0)

Fart 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.

e @au Mass dHzel modAw A8 & Ut Py bealloc(),
_Py_ForgetReference (),_Py NewReference () ¥ AY M4 Py RefTotal.
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CHAPTER B

o[ 2] ME]|

The functions described in this chapter will let you handle and raise Python exceptions. It is important to understand
some of the basics of Python exception handling. It works somewhat like the POSIX errno variable: there is a
global indicator (per thread) of the last error that occurred. Most C API functions don’ t clear this on success, but
will set it to indicate the cause of the error on failure. Most C API functions also return an error indicator, usually
NULL if they are supposed to return a pointer, or —1 if they return an integer (exception: the PyArg_* functions
return 1 for success and 0 for failure).

TFAAR, o2 A7l Al 7HA AA 2AdH 2 FAF U o9 §, o9 gk H Ed o] A
ol 2AE &L H A A %}EE&NULLO]%—’F %W‘/Hff}xlui %l—‘:%i@%%xl AsUth &
E0] oll¢] o] NULLO] ¥ NULL®] o} d Edo]aW S 74 F4oh.

TS AR Gt st} et Asfsof duf, ARt o7 o BAVIE AASA FEUh EE
g g7t OlUl AAYF U oHE A2l sta o % A7 ﬂb}l‘i T RE A AA Fxu
u-]]_l_;l_a] dHE At = 131}3;_]—-5]]0];-61—;:]]010] 01/\14 ]g{é;ﬂﬂfﬂ—x 17} = A & }J: r[HZ-]A]—ZJOE
A% 7] S¥obol gick. oel = ols) MastE, 3 & Ao A ol el 7k A 9ee Felt Aol FRT]
th ol H & A2l skA AU S5 ﬂﬂrﬁ}x] O}OE"‘; a}o] ®/C APIo| th &t 71 S 0] o =3t the
A5o7 b 5 9o &4 gt 0w AT 4+ dFurh,

3 el ®AI7E sys.exc_info () o A7} ohduth A of A 22 %) 92 (ebA o 1 3]
A5} 59 o 9] of ke W, A= E2E F (kA Askrh FwE) o9) 2 uleah .

5.1 QIAie} x| 7|

void PyErr_Clear ()
Part of the Stable ABL ol & A 7] & A FUth o8] ZA7]7F AAFH ] AR ko 537} 9l
Yt

void PyErr PrintEx (int set sys last_vars)
Part of the Stable ABL. & E ¥ O]/\‘?l.q sys.stderrZ Q&]5} 11 ol 8] TA 7] E AUt} o & 7}
SystemExit 7} o}l zﬂ', o] Ag-ol= Eg o]2nlo] QI F %] ¢F1l mlo]H L EZ AN A= SystemExit
aEzd o8 AR e TR ERA UG,

ole) A 717h AAE B ol o] g TEHAA L. TR FoW AP A of e} 7} Ay

gy

zh

5
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o] o W 4 sys.last_type, sys.last_value % sys.

oo &, 7zt Y Egojalog FA=E YT

set_sys_last_vars 7} 0 }
last_traceback & Z+z+ Q]

[

bl
]

B

void PyErr_Print ()
Part of the Stable ABL. PyErr_PrintEx (1) 2] HA.

void PyErr WriteUnraisable (PyObject *obj)

Part of the Stable ABL. & 7 | 2] &} obj AN A}E AF-23}9] sys.unraisablehook () & T& 3}
ol e elE T4 @]ﬂﬂ A= A T °1E1 2 7}k *‘Xﬂi oA E LA ZL & %S W sys.
stderrol A WA A& A FUTE oAl & 5], __del () WA Z A o] 7} FA S uff A8
Uk,

o) St AN D 4 Qe oA BT BUG A B AR o T TEH UG Ao,

obj] repro] 3 vl A Ao 21 U o,
o) 448 52T ) )9S A= o] glofoF Pk

5.2 of|l2| &HAIF]7]

o] @?%%@;ZHAﬂ o Ay A7 E AAFEH = FUth Y E HE, oy d - T dH =
A return oA AFE S NULL Z QA EE WHEFHY D‘r.

void PyErr_SetString (PyObject *type, const char *message)
Part of the Stable ABIL 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_ TNCREF ()). The second argument is an error message;
itis decoded from 'ut£-8"'.

void PyErr_SetObject (PyObject *type, PyObject *value)
Part of the Stable ABL. ©] St pyErr SetString ()3 AR g o] 1 9] “Zk” o &l 42l
shol 9 AR S AR % duch

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. Part of the Stable ABI. ©] St ol 2] £ A] 7|5 A A 3} 1 NULLS HF3Hshy
t}. exception-& }ol A of| 9] F el o oF Ut formard}t 34 v 7] M ol 2] WA A & L WEHE=
o =&9o] Yt} PyUnicode FromFormat () oA &} 22 o u) 2} 7k-& z2r5 Yt} formar2 ASCII
BRSNS

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. Part of the Stable ABI since version 3.5. PyErr_Format ()3 ZZA| g2, 7}

M4=2] AR} th Al va_list ARE H 3]
WA 350 =7}

void PyErr_SetNone (PyObject *type)
Part of the Stable ABL. 0] 212 PyErr_SetObject (type, Py _None) 2 ¢ ZdA YUt}

int PyErr_ BadArgument ()
Part of the Stable ABL. ©] 212 PyErr_SetString (PyExc_TypeError, message) ¥ &Y X%
JUth 71X message= FEH AAE WG A4to] &2 A< YEPA UL FE R &4
g,

PyObject *PyErr_NoMemory ()
Return value: Always NULL. Part of the Stable ABI. ©] A2 PyErr_SetNone (PyExc_MemoryError)
o %01 723 Ot} 1,]]'4,’ NULL < H]—i]—‘SH /\ﬂ Zﬂf{ﬂ '@l’% ?j,'f,\——b— Uﬂ Iﬂ 7]— H Z(—?‘:l' 'IH return
PyErr_NoMemory (); 8t11 & 4 54 h

PyObject *PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. Part of the Stable ABL. C 2to]B 28] S7t o8& HHEst2 C A
T errnoE AAAES W Y E ‘:‘“E/\V]L 444 deduch A WA FEo] B4 errno
golal 7 WA 5ol (strerror () oA &2) s o2 HAAA 72 AAE WHE th,
PyErr_SetObject (type, object) & 3 %'%h/]l;]- FYU 2o A, errno ko] A|AHEH T &0
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25 0SS JEN = EINTRO| Y, PyErr. CheckSignals ()5 S23t1 o] A o] o8] A7 E
AARstH, 4AE I E FUth o] & UV\“ A NULLS HHSHS| A, Al 2 H] E%"ﬂ st e 5 e
A28 S Zo] o8] E W8S uf return PyErr_SetFromErrno (type); °|2t11 €& 4 A5 T

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameOb-
ject)
Return value: Always NULL. Part of the Stable ABl. PyErr SetFromErrno ()2} -FAFSHA] B, file-
nameObject 7} NULL ©| OM W, type 2] A3 Al Al AR w7 M2 AdE v F7F 5 20] sy
T} OsError o€ 8] -7, o €] IR 20 filename S| EZ{FEE A ool tl AHEH Ut

PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameOb-
Jject, PyObject * filenameObject2)
Return  value: Always  NULL. Part of the Stable ABI since version 3.7.
PyErr SetFromErrnoWithFilenameObject ()& S AFSA W, & M FIdH LS FHo=

7t A ) o 2l & LA 7] 7] Al F A LB AAE AT h
B A 3.40] =7}

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return  value: Always  NULL. Part  of the Stable ABL Similar  to
PyErr_SetFromErrnoWithFilenameObject (), but the filename is given as a C string. file-
name is decoded from the filesystem encoding and error handler.

PyObject *PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. Part of the Stable ABI on Windows since version 3.7. This is a conve-
nience function to raise WindowsError. If called with ierr of 0, the error code returned by a call
to GetLastError () is used instead. It calls the Win32 function FormatMessage () to retrieve
the Windows description of error code given by ierr or GetLastError (), then it constructs a tu-
ple object whose first item is the ierr value and whose second item is the corresponding error message
(gotten from FormatMessage ()), and then calls PyErr_SetObject (PyExc_WindowsError,
object) . This function always returns NULL.

7184 9.

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value:  Always NULL. Part of the Stable ABI on Windows since version 3.7.
PyErr SetFromWindowsErr () 2F fAFstH, HAAA D o2 & A Hst= F7F v
7} 14Ut

7HeA RS

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value:  Always NULL. Part of the Stable ABI on Windows since version 3.7.
PyErr_SetFromWindowsErrWithFilenameObject () AR W, stdH o] C Ex Y
Z AFFH Ytk filename2 3 A28 Q1T (0s. fsdecode ()) 22 T Z PP}

7H A=

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

Object *filename)
Return  value:  Always NULL. Part of the Stable ABI on Windows since version 3.7.

PyErr_SetFromWindowsErrWithFilenameObject () & FAFSIH, LA A D o9 3L
ARSI E 27} vl A7k 5.

7H A=

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, Py-
Object *filename, PyObject
*filename2)
Return  value:  Always NULL. Part of the Stable ABI on Windows since version 3.7.
PyErr_SetExcFromWindowsErrWithFilenameObject ()& FAFSHA W, & WHAA sld ™
AAE Hols AUt

7HA 9=

B A 3.40] F7}.
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PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char

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

PyErr_SetFromWindowsErrWithFilename ()@ FAFSHH, HAAAZ o9 L X A=
27} o) W47} < o,
7184 9.

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. Part of the Stable ABI since version 3.7. ImportErrorS A A 7] &= HY
T Aduch msge ALY HAIA] EAEE AP F Utk = thNULLO] 2 5 Ql<=, nameT} path=
Z+Zy ImportError® name@ path A EZHEZ A Y}

B A 3.30] F7}.

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_Set ImportError () 2}
m-¢ v okA R o] Fpe WYX Z ImportError o] A H ZYP2E AAT 5 5T

W2 3.60 71

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
A o) &) o) o) 3F 3 (file), = (line) D 2 = A (offset) B HE A A3t} A o€ 7} SyntaxError
7} ohul, F71 o B2 HEE AR, o 9] Q4] 89] Al28le] 9] 7} syntaxErrorehal A7}
3 gk
WA 3.40] 7}

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
Part of the Stable ABI since version 3.7. Like PyErr_SyntaxLocationObject (), but filename is a
byte string decoded from the filesystem encoding and error handler.

B A 3.2 =7}

void PyErr_ SyntaxLocation (const char *filename, int lineno)
Fart of the Stable ABI. Like PyErr_SyntaxLocationEx (), but the col_offset parameter is omitted.

void PyErr_ BadInternalCall ()
Part of the Stable ABL. 0] 212 PyErr_SetString (PyExc_SystemError, message) 2 &Y &%
A YUth o 71 A message= U - AAHAE o] 3ho| H/CAPI &) o] R H QA2 TE2FH U
e e OB o2 B,

=13
=

53 &4

0%
ol

t71

o

o] 48 ALg 3ol C TEo| A AIE HAIAIA L. kol A warnings BEA UHW AAE B4
2 vl gk AuHA 0 2 sysaderro] A3 v A AE AU Th Telih AHE A AIE o] 2
ADHEE A4NS S 910w, o] 49 ol /b I Th A2 A o] LA A3 o T} ole]
S AN = AT ZFs Utk o9 7 A SHA] ¢ko wkEE gr2 0 0] a1, of| 9] 7} A s -1 ok
(B2 mA A7 AAZ AN =AU L9 o] FE AT 5 gl Ut ol A2 g =49 Ytt) o9 7t
A, TS A= A A9 AelE Mo FUTH(AE o, &7 F FX2E Py DECREF () 8L
ol 8 gt kg oh.
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
Part of the Stable ABL. 73 31 W] A| ] & Wl U T}, category A= 7 11 WS (o & FAZ A A )Y
NULL 4 Y t}; message QA= UTF-8 2 QA1 T HH 2D YU T} stack_level S 2~ ZE| I 5 A F
St Frduth g 28 Z | do A A A S Z= S04 A7 DAY o stack_level
o] 10|W PyErr _WarnEx () & Z&3h= &4, 28 199 34, 5.

2o of 3y th PyExc_Warning &
A3 WFE PyExc_RuntimeWarning ¢
o &

sz AsEUoh

A1 HFE PyExc_Warning 9 A B Z
PyExc_Exception® AXH Fg2gdyc; 71E
Utk £2 sfol 8 43 HFE o Fol £2 4

X
i
2
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A1 Zﬂ‘ﬂ"ﬂ sk ZAHA 3 Y82, warnings 2 E A PAL HEH S AYAANA - FHE FEREA
/\]9_ A3 Ao} E § 3 C APIE= iUt

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int
lineno, PyObject *module, PyObject *registry)
Issue a warning message with explicit control over all warning attributes. This is a straightforward wrapper
around the Python function warnings.warn_explicit ();see there for more information. The module
and registry arguments may be set to NULL to get the default effect described there.

B A 3.40] =7}

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

const char *module, PyObject *registry)
Fart of the Stable ABI. Similar to PyErr_ WarnExplicitObject () except that message and module are

UTF-8 encoded strings, and filename is decoded from the filesystem encoding and error handler.

int PyErr_ WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABl. PyErr WarnkEx ()&} AV &R 9k, PyUnicode FromFormat ()& AH&
o] A WA RS 2R T} formar< ASCI Q1 7 9 & —EX}% duth

B A 3.20 &7}
int PyErr_ ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)

Part of the Stable ABI since verszon 3.6. PyErr WarnFormat ()3 - AFSE &= X 9k, category =
ResourceWarning©] Il sourceE warnings.WarningMessage () & ﬁ%ﬂ‘\/l c}.

B A 3.60] &7}

5.4 0olg] EA|7] =35|5}7]

PyObject *PyErr_Occurred ()
Return value: Borrowed reference. Part of the Stable ABI. Test whether the error indicator is set. If set,
return the exception fype (the first argument to the last call to one of the PyErr_Set* functions or to
PyErr_Restore ()). If not set, return NULL. You do not own a reference to the return value, so you
do notneed to Py DECREF () it.

27} GILE B§3]oF Fu T,

Zy: W3 zke % ]ﬂﬂ- H]JJ_O}Z] TRA] /\]9_ YAl PyErr_ ExceptionMatches ()& /\}—9'-'3}

int PyErr_ ExceptionMatches (PyObject *exc)
Part of the Stable ABL. PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) 5%
FU T o197 AR 2 QA L @l w5 Z 3 o T o9 7 SR ekgko v vl e) oA A
1 ¥ko] A ot

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
Part of the Stable ABI. given 9| 2] 7} exc®] 2] &7} 4 x5} 2 HP 3T} exc7F 2l A AA o),
givenol A M 2229 22 0% &S WA ewcr} FEOIH, FEo] = E o9l
(122 AR FEE AN A0S A S A9l qagU D,

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Part of the Stable ABL. =27} A&d Al 7} 2] W2 o 2 32 A1 718 AUt ol 2] A 7] 7 A A 5 4]
USOW, A ¥ BT NuLLE YU 2H R AN AW A AN Y B g
ofgjZ ol &-Fduth tt Egolawl A= P AA 7 1A b W= NULLY 5 ST

54. oz EA|7] =5[5}H7] 51
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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 ABL A A& o 2] TA|7]E AATUtTh o8] A 7|7} o]u] A o] 9lod, A
A AP AUtk AA 7FNvLL o] |, o 2] 3 A] 7] 7} A9 A Y Tk NULL type 7+ ?Mﬂ NULL ©] o} value
L} traceback & AG3HA] upA Al 2. o 9] &2 EH/\O%O]E stk Z5E ol 9] ol ghS AEShA|
AL, (o2& At H ﬂb%}‘ﬂ L‘rvfﬂl U B3 A7 A d YT o] 22 7 Al 1‘4161
B2 2 AAFGU: T2 Aol 2 A of aadzjz% 2falop st 3% @oﬂ oe
2532 FHEULh (9] A S o] Hﬂ* AT, o] 5 ASFHA v A L. A PE YT

i o] e dWtH o g oy AV E A A Z A 7Fetal B4 of sk T E o A REARS
Ut @A o] ZAI71E ARG H pyErr Fetch ()& AHESHAAIL

void PyErr_ NormalizeException (PyObject **exc, PyObject **val, PyObject **tb)

Part of the Stable ABL. &2 A3 oj| A, o}ell o] PyErr Fetch () 7} ¥EEStE 2 “v]) AH43P EH A<
T AFULH &, rexcE FU A AA A W rval e 2L Fe Ao AAEAT oYt o] e
o] AF Fe2E J2HA ot ol AT 5 AFUTh ghol ol vl A3t o] QloH, 0}“ O‘E
oA kuth Ad| A se 45 FAL e 7P U

H3m: o] G4 o19) gl _traceback  o|EFWES ZAH 02 HAHA vtk o]
g A A ohA Aok 5HY, the w22 27 2uo]l ARk
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 () 2 @8R A4 22,4 ARE 7AHY
o} o] A2 A= A S o &) 7} o} g}, o] u] 22 ol 9] & JhE Yt Al AAol s Af FRE
HEkgU T o] T o= A ENULLY F s Uth o8] AE el E 38R st

s o 4t ANAOE o9 B Aelstel mmol 4 A A gLtk 238, LE ) ol 9
el AN AGHT HA ok T Wl AHST & YEUTh 9 FHE BARAY A9 AW

WA 330 7}

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

Part of the Stable ABI since version 3.7. sys.exc_info () & €& R A3 22, 49 ARE AT
S o AL A WA sl 7 ool olvl T2 sl el o) g ddel BxE
SHUT oIS AHE AW, Al 97 2ol NULLE AR A L. A ARl h LukE <)
T2, PyErr Restore ()& ZRIHAIL

Far: ol s dubH o R Ao ATt °ﬂ/‘1 AEE A Ut 238, =
FeA S AAE Ao AR @ BT 4 AL A9 AHE ool
PyErr_GetExcInfo ()& AF&3IAI Al L.
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WA 330 27}

5.5 Alad AMzlst7|

int PyErr_ CheckSignals ()
Fart 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 immediately (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 0.

This function can be called by long-running C code that wants to be interruptible by user requests (such as by
pressing Ctrl-C).

ZF31: The default Python signal handler for STGINT raises the KeyboardInterrupt exception.

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

Z+31: This function is async-signal-safe. It can be called without the GIL and from a C signal handler.

int PyErr_SetInterruptEx (int signum)
Fart of the Stable ABI since version 3.10. Simulate the effect of a signal arriving. The next time
PyErr_CheckSignals () is called, the Python signal handler for the given signal number will be called.

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).

If the given signal isn’ t handled by Python (it was set to signal.SIG_DFL or signal.SIG_IGN), it
will be ignored.

If signum is outside of the allowed range of signal numbers, —1 is returned. Otherwise, O is returned. The
error indicator is never changed by this function.

Z+31: This function is async-signal-safe. It can be called without the GIL and from a C signal handler.

WA 3.109] F7}.

int PySignal_SetWakeupFd (int fd)
o] R H Pt Aade] £AE Huith )29 W7 9 wpo| ER A 25 5 N exE
AR fae Wl Bz olojof Fuith o Ao 54 7 &AS BB T,
-1 7lsS AEASUT; ool 27 AH AU o] AL ol signal.
set_wakeup_fd () & FF AR, o2 AAbe fl5Uth fdv 7238 3t 7] Ao oF Fy ot
B4 H Q) e =0l A7 55 of of gt
WA 35004 A AEfolA, e oAl 22 A= AL Tk
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5.6 0|2 Ecia

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference Part of the Stable ABL. ©] S+ 2 & E] 5= A o8 S92 s v
3t name A A= A ¢ 2] 9] o] &, module.classname A2 C EAFYE o]o]of ?.,}14 D]—. base
S} dict AAE WA © 2 NULL Y Yt} o] 2 A 31d Exception(CoA] PyExc_ExceptionO &
AT = dFUh oA o8| Sl & AR 7 s o] Ut

A 2o 29 module o EElHEL name AAHS] R WA F3 (A AAK) 02 24 1
Zo)2s ol B2 uhA o R (AT A ) o2 AHE U base AAE A W0l 2 ZAAE A
Ashs o A8 5 YFTh Shtel 2 au SeA0 REY S ALy h dia AAE S
Mo =e] G e S A s o AT 5 Ak

PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base,
PyObject *dict)
Return value: New reference. Part of the Stable ABL. M| 22 o8] 2o E2EFHS A Hojgd
Atte A& AL 8tH PyErr NewException () 2 255Ut doc©] NULL ©] OM , oo Fel
o gt sAE o AL U

WA 3200 7}

5.7 ol ZHA|

PyObject *PyException_GetTraceback (PyObject *ex)
Return value: New reference. Part of the Stable ABL I}o] W oA _ traceback__ & 53] AN~ & 4
A M2 FRE Qo HAH Ef o] & w3t AE Egojamo] ¢gloW, NULL
2 wag.

int PyException_SetTraceback (PyObject *ex, PyObject *th)

Part of the Stable ABL. o| 2]} & H EFo)AME 2 HAAZUTH A3 ¥ Py_None A-&3}
Al )\]

PyObject *PyException_GetContext (PyObject *ex)
Return value: New reference. Part of the Stable ABI. 3}o] % o]|A] _ context_ & %511 BA) & T
e F2E Aot Add AHAE (ThE o9 JA2E XA, o] A5 AEste EF ex/t A US
Uth £ vkt 449 A8 2E7F gl oW NULL-S vESHEY o}

void PyException_SetContext (PyObject *ex, PyObject *ctx)
Part of the Stable ABL ]| @] 2} A #E AHAEE en 2 DA T A
cx7b ol €] 2R A2 Fsh= @ A A= sy Th o] 2L el thek

PyObject *PyException_GetCause (PyObject *ex)

Return value: New reference. Part of the Stable ABL S}o]® oA _ cause_ & E3] A2 & 4 Q=
N ZzZ gt Hed Y (o9 JdA~H A Y None, raise ... from ...°02 AAFHYHS
ElaaigRi=t

void PyException_SetCause (PyObject *ex, PyObject *cause)
Part of the Stable ABL o] 2] 9} A HH A3 causeZ 4 AT}, Z]—,—Ei] Y NULLS AFE& 34 Al £
cause7} | £ IAE 21 None Q1A #¢15h= & AAR= tg Ut ol AL causedl] ti 3 F2 5 3

e,

__suppress_context_ = o] Stof o3 BA| AR TrueE AAFH YT}
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5.8 FLIZE o2 24|

O e CollA FURE A9 & el s 45k ol AF Utk
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 X reason ©] E 2]

E £ A}83tY UnicodeDecodeError AA|E W5 UTh encoding} reason-2 UTF-8 2 139 4

2AdYUn

PyObject *PyUnicodeEncodeError_Create (const char *encoding, const Py_UNICODE *ob-
Jject, Py_ssize_t length, Py_ssize_t start, Py_ssize_t end,
const char *reason)
Return value: New reference. encoding, object, length, start, end A reason ] E 8| HE & A}-& 3}

UnicodeEncodeError A& w5 Yt} encoding¥} reasonS UTF-8 2 A7 G H x4 YUt
WA 3358 E ##:3.11

Py_UNICODEx 3}o]# 335 # A= g5 Yt} PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...) =2 ulo|1g o]A A L.

PyObject *PyUnicodeTranslateError_Create (const Py _UNICODE *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *rea-
son)
Return value: New reference.  object, length, start, end X reason 9] E 8| HEE A& 3} 9

UnicodeTranslateError AAE W5 U T} reasonS UTF-8 2 A3 HH X< Y Yth
WA 335E 9 A]:3.11
Py_UNICODE+: 3}o]# 331 ¥ 3 X% ¢ %5 YT} PyObject_CallFunction (PyExc_UnicodeTranslateErro
"Onns", ...)3E ufo]1g o]A FAAAl L.
PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. Part of the Stable ABL. o1 Z1 | 2] 21 A| 9] encoding ] E Bl - E & WF3H3t
U,
PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. Part of the Stable ABL. 0] %1 o] Q] AR 2] object o] E 2] HE & vt}
int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)
int PyUnicodeEncodeError_ GetStart (PyObject *exc, Py_ssize_t *start)
int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize_t *start)
Part of the Stable ABL. =01 %1 o]l 2] A A| 9] start S| E 2] R EE 7FA 2FA] #startol] ¥ 2] ] o start=
NULL®] oft]of ok it AJF3stH 02, Ao atd -1 W3 o)
int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
Part of the Stable ABL. F=0] Xl o]l 2] AA| 9] start A EBRHEE startE AAT YT AZSH4H 02,
A5 12 WEkE o,
int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)
int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
Part of the Stable ABL. 0] R o 2] AA] 9] end A E S| HEE 7}A A *end ol v X U T} end=
NULL©] ofujolof gt 4-53td 02, Aol std -1 vh&hghyoh

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)

58. SL|ITC 0|2 x| 95



The Python/C API, £A| H{% 3.10.16

int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end )
Part of the Stable ABL. 0] 3R o] Q] AA| 2] end JJEB|REE end= BA YT AF5HH 02, A3
el -1g Wk o
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. Part of the Stable ABL. 520] A o] ] A A| 9] reason o] E B8] H-EE Wt}
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. 0] 3 9| 2] AR 2] reason Q) E 2| HEE reason 2 2 A3t AZ3HH 0
<, A5 ahe -1 uEkgh o,

5.9 i+ Mo

o £ B Aois A WE REAN C Lol AR AN TEE 5 )
A ZE7FEA] sfo] ?EE TEHA e A 22¥UH (Fold ZEE Al AolE AFeR
2AFUY). 52 2w EZo] A A2 A 257 cqhoﬂ tp_call T AN E B8 3HA] FF YT
int Py_EnterRecursiveCall (const char *where)

Part of the Stable ABI since version 3.9. | A C =5 T & & 45 H 3 3= A FS ZAIFY L

USE_STACKCHECK7} A9 E oW, o] S+ = PyOS CheckStack ()< AF&3lo] OS 2" o] 21
Z22 FH Q=R Fogyrtt o] A9, MemoryError& A A3 00] ofd 7 wkskeh o}
I8 o5 g A Al st =232 A3yttt o] 4%, RecursionError 7 A A5 31 00]

ohd ghol WHEHE Utk 194 ¢ho®, 00] g U o,
where= A7 Z o] A|dtC 2 213 RecursionError WA Ao o]o]E A" in instance check"
S} 22 UTF-8 Q1399 Ak o] of of T
B 3904 M 7A: o] ke oAl Al ghE APIO A &= AFR S 5 5y Th

void Py_LeaveRecursiveCall (void)

Part of the Stable ABI since version 3.9. Py _EnterRecursiveCall() & & %Y Th

Py_EnterRecursiveCall () & Z+ &2 T Z&ult} st H A §E5 o oF T}

WA 3.9 4 WA o] s o] Al AlTE APIA A = AFEE 5 QlF U T
Aol i ol thall tp_reprg SulEA AW S A7 A7 22Utk 28-S HEd=
A Lo, tp_repr& &35 YA 7] 3l AAE —T—Z—i”ﬂok ik o F F5
HEYTH AP A 0] 52 reprlib.recursive_repr () o e C ESEYYh
int Py_ReprEnter (PyObject *object)

Part of the Stable ABL. =3h-& 22| 817] 918 tp_repr +8 A2 Al SEFH YT

A A 7} olu] A JoH, e FY AF-E AU o] AF tp_repr FEL £ U

Bl A AA S s o duth ol € £, dict AA= (...} & WS 1ist AA|
[...]1 58y

A7 Aol =2atdl e 5o g WA F U o] A tp_repr 7AL ANEA O & NULL
< Wheel| oF g
AFA o, e 08 WAL tp_repr TA L AFH o2 ASE 5 ST

void Py_ReprLeave (PyObject *object)
Part of the Stable ABl. Py_ReprEnter ()& £33t 02 ¥33l= Py _ReprEnter () &0}t
st A S Za of Tt
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All standard Python exceptions are available as global variables whose names are PyExc_ followed by the Python
exception name. These have the type PyOb ject*; they are all class objects. For completeness, here are all the

variables:
ColE Lto|M o] cE
PyExc_BaseException BaseException !
PyExc_Exception Exception I
PyExc_ArithmeticError ArithmeticError I
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedE

rfonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedE

rfonnectionRefusedError

PyExc_ConnectionResetErr

pfonnectionResetError

PyExc_EOFError

EOFError

PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError | FileNotFoundError
PyExc_FloatingPointError| FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError

PyExc_IsADirectoryError

IsADirectoryError

PyExc_KeyError

KeyError

PyExc_KeyboardInterrupt | KeyboardInterrupt
PyExc_LookupError LookupError T
PyExc_MemoryError MemoryError

PyExc_ModuleNotFoundErro

rModuleNotFoundError

PyExc_NameError

NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedErro

rNotImplementedError

PyExc_OSError

OSError

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError| ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration| StopAsyncIteration
PyExc_StopIteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError

PyExc_UnboundLocalError

UnboundLocalError

EFS HoTxIol AL

5.10. EZ ol
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E 1-0|™ HO|X[0|M AHlIZ
oto|M O] &
UnicodeDecodeError
UnicodeEncodeError
UnicodeError

b
[m

Co|2
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError
PyExc_UnicodeTranslateErrdnicodeTranslateError
PyExc_ValueError
PyExc_ZeroDivisionError

ValueError
ZeroDivisionError

v A 3.3 9 = 7} PyExc_BlockingIOError, PyExc_BrokenPipeError,
PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError
PyExc_FileExistsError, PyExc_FileNotFoundError, PyExc_InterruptedError,
PyExc_IsADirectoryError, PyExc_NotADirectoryError, PyExc_PermissionError,
PyExc_ProcessLookupError % PyExc_TimeoutError+ PEP 31518 w2} = 45 5 Yt}

WA 3.5 &7} PyExc_StopAsyncIteration I} PyExc_RecursionError
¥ A 3.69] 7} PyExc_ModuleNotFoundError.
t}& 2 pyExc_OSErrord] T3t &34 H A ¢ oh:

Co|E
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

tr
[m

9|

WA 3304 W3 ol @ E Y2 FEY o9 Pl UFUTh

T E:

511 BEZ 21 HZ

All standard Python warning categories are available as global variables whose names are PyExc__ followed by the
Python exception name. These have the type PyOb ject*; they are all class objects. For completeness, here are all
the variables:

Colg uto| M o| & LE
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

W A 3.20]] 7}: PyExc_ResourceWarning.
L.

E:

ozl ohE o9l thehul o]~ Fef A~k
A=A R o)k A A2 7] vl 22 us_wiNDows 7t ol P A HIAESte] o] & AHE St ZES HE
PolZlethe 2E A WF wlola eyt
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6.1 2 Al FE2IE|

PyObject *PyOS_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 objectis a st r 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.

A 3.60] &7}

int Py_FdIsInteractive (FILE *fp, const char *filename)
o1 5ol filename?l £% VO 39 fp& tFA 0% 255 F00] b dUThE wEg ok
isatty (fileno( fp ) 7F FQ vd e AUttt A Z 2 Py InteractiveFlagZt 3

o] ¥, o] gt = filename 31 E 7F NULL O] At o] 5 o] A '<stdin>'©oJL} 1222 5 SFLie}

= FEHE %}% Hekehy o

void PyOS_BeforeFork ()
Part of the Stable ABI on platforms with fork() since version 3.7. x
B fork () 1} BA LEANE BAFL §AD BB 528 Aol T2k T
7FAeld Alé‘%‘ o A &k AHG- 75 Tk

43 C fork() i%% (‘w91 QlEjZg] ElQ]) “r ol” A = o Ak o] o] A of T}
PyOS_BeforeFork () & UFZH7FA ) Y o}

B A 3.70] &7}

void PyOS_AfterFork_Parent ()
Part of the Stable ABI on platforms with fork() since version 3.7. ZZ N2~ 23 & A E Y B A E 7 Al
St S ZRAS EA 7 =R 2k FA Lol fork () U A ii*ﬂég B A sh= F A
FrE ST FRE 222N TS oF Gt fork () 7F A AL MW AR s
.
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B Cfork() TE2 ("W Q17 QB e E o) “rQl” 2 =of ARt o] o] A of T
PyOS_AfterFork_Parent () & u}Z-7FA U o}

WA 3.7 =7}

void PyOS_AfterFork_Child ()
Part of the Stable ABI on platforms with fork() since version 3.7. Z2 M|~ 23 T Y FE Qe Z g g A&
AAFE B4 fork () L} BA ZEALE RATE G4 G5 E 528 T, 2227 ol A
ANZEEIE A 522 5ol 908 A4 ZEA SR 55 FUI. fork () 71 5D
Al 2~ el o] A Tk AL 7} sk o)

A3 Cfork() T2 (“vd” AEf=gE9]) “v| o 2~ Zof| gk o] Fo] A of g h
PyOS_AfterFork_Child () & upx7FA QU th

WA 379 F7}
© B7]:

os.register_at_fork( /\]——9-5]—"4 PyOS_BeforeFork (), PyOS_AfterFork_Parent ()
9 PyOS_AfterFork_ Chlld()oﬂ/ﬂ TZY ALA ALY sho) A F4E SE 4 95 UT)

void PyOS_AfterFork ()
Part of the Stable ABI on platforms with fork(). ZE M2 3 & A E QA EHE S
to] A QIE| Z 2 B 7} AlS AFSETHA A 22 ZEA| A0 A i%ﬂ"i"?ﬂ‘%‘?} A} A Tk o] A
ZEA| 20 ZEHY, o] ¥4 E TS ARV S YTH

WA 3.75E # X o] 84 Pyos _AfterFork_Child ()2 AE A5Y T}

int PyOS_CheckStack ()
Part of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. Q€] Z 2| E]o]] 2~ F 7}
o] 558 2 wAFUTh o] AL AF 4 9+ < o] 4| W, USE_STACKCHECK ] 4 2] 5 o] 9]
= Wd AR = AU (A U}olﬂiigz Visual C++ A3t 2] 2 AF&3l= 95 S o A).
USE_STACKCHECK2 A5 22 HolH Ut} o & XAl F = A el & HANA= ot gy}
PyOS_sighandler_t PyOS_getsig (int i)
Fart of the Stable ABI. Return the current signal handler for signal i. This is a thin wrapper around either

sigaction () or signal (). Do not call those functions directly! PyOS_sighandler_t is a typedef
alias for void (*) int.

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t &)
Part of the Stable ABI. Set the signal handler for signal i to be h; return the old signal handler. This
is a thin wrapper around either sigaction () or signal (). Do not call those functions directly!
PyOS_sighandler_t is a typedef alias for void (*) int.

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

3 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.

Decode a byte string from the filesystem encoding and error handler. If the error handler is surrogateescape
error handler, undecodable bytes are decoded as characters in range U+DC80..U+DCFF; and if a byte se-
quence can be decoded as a surrogate character, the bytes are escaped using the surrogateescape error handler
instead of decoding them.
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A2 ZFE 2ho] = F 2 (wide character) A o] T gt Z 1 E & wESHE U ), UﬂE’_E]% 3 xﬂ e |
PyMem_RawFree ()& AH&3FA Al L. size 7} NULL o] ofY®H, @ FAHE Al 2] 8 gloj = E

*sizeod]] 7|23l

Uig gy W2e] & o 8] A| NULL-S 93y o) size 7} NULL ©] oY W, Bl 2 2] o 2] A]
*size7} (size t)-1E2 AAE D, tyFZY o8] A] (size_ t)-22 AAFH Y

The filesystem encoding and error handler are selected by PyConfig_Read(): see
filesystem encodingand filesystem errors membersof PyConfig.

CefolHeiglo W17} glow, f5e o 27} Ay sHA] ekobof gt

TAE S vl EQ R TA| JIF Y38l W Py_EncodeLocale () 48 AHESHAAl L

o B

PyUnicode_DecodeFSDefaultAndSize ()&} PyUnicode _DecodeLocaleAndSize () &5,
B A 3.50] &7}

WA 3.7 A ¥ 7 : The function now uses the UTF-8 encoding in the Python UTF-8 Mode.

H A 3804 WA o] &= o)A A=A Py _LegacyWindowsFSEncodingFlag7F0¢]d
UTF-8 Q39S AH&- gyl

char *Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)

Part of the Stable ABI since version 3.7. Encode a wide character string to the filesystem encoding and
error handler. 1If the error handler is surrogateescape error handler, surrogate characters in the range
U+DC80..U+DCEFF are converted to bytes 0x80..0xFF.

Return a pointer to a newly allocated byte string, use PyMem_Free () to free the memory. Return NULL on
encoding error or memory allocation error.

error_pos 7} NULL ©] o}, *error_pos= A& Al (size_t)-1Z AAFFH L, AFH A& Al 7
BolA g Bapel g s 449

The filesystem encoding and error handler are selected by PyConfig Read(): see
filesystem encodingand filesystem_errors members of PyConfig.

Hlo|EQ S ololE B2} 221d & thA] YT Qe W Py_Decodelocale () 4E AFL3IAAA L.

74 31: This function must not be called before Python is preinitialized and so that the LC_CTYPE locale
is properly configured: see the Py_PreTnitialize () function.

o ®B7):

PyUnicode_EncodeFSDefault ()& PyUnicode_EncodeLocale () &4

WA 3.50] F7}.

W A 3.7 A ¥ 7 : The function now uses the UTF-8 encoding in the Python UTF-8 Mode.

WA 380 A X 7A: The function now uses the UTF-8 encoding on Windows if
Py_LegacyWindowsFSEncodingFlagis zero.

6.1.
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6.2 A|AE B4

sys BEY 7|5 S CIAEANA A & 5 QA J =3
F2A 28H dA A=z H ~H =Y sys BES S AF YTt
PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. Part of the Stable ABL sys & oA AR name= Y33 A, 24
32 ko o9l & A AEHA] ¢kl NULL-E WG U T}

_,d
rr
Jo
o
Ach
ful
ol
5
A
<

int PySys_SetObject (const char *name, PyObject *v)
Part of the Stable ABL. v7} NULL©] o} 3l sys 259 nameS vE A A3 T} NULL ] A name-2
sys ZEOA AAIF Ut AF3H 0, ol 2] Al -1S g T

void PySys_ResetWarnOptions ()
Part of the Stable ABL  sys.warnoptions& Wl B2EZ A AT YL o st¢=
Py _Initialize() oA & 4 A5 T}

void PySys_AddWarnOption (const wchar_t *s)
Part of the Stable ABL sZ& sys.warnoptionso] 71Uttt A3 ZE g|2E9 982 F4
Py_Initialize () o]Rlol| o] &4F TE3) oF FUTh

void PySys_AddWarnOptionUnicode (PyObject *unicode)
Part of the Stable ABI. unicodeZE sys.warnoptionsol &7}y t}.

F3: o B4 @A CPython 7@ RN A8 & dadnh &Fs} e
Py Tnitialize ()ol A warnings® BA A0 AXE 57] Mol TEa| ok AW, FULE
AAE VEEE 3| 2e 4 9e W Ao $E) 271397 Aol= 32 5 A/ O EY

g},

void PySys_SetPath (const wchar_t *path)
Part of the Stable ABIL sys.pathE ZHEZ AN HAZ FEAH(FH2NAE ;, AEFNAAEE
TR AR PAEc ok sl parhol A 2 A2 9] 2| AE A2 AR

void PySys_WriteStdout (const char *format, ...)
Part of the Stable ABL format2. 2 7|5+ €8 AL S sys.stdout o 7|3t} 29 o] A
el ek o) 91 & WA A U T S FE A L),
formare EE £ EA4Ae] % 27]% 10008k0] £ o] 512 ] 3ah of FHLITh - 10001k0] E o] &
e, 29 FAE ol AUtk 53], o] A& FAIT “%s” o] QlojA &= <t HS o ok
“%.<N>s” 5 A-§-oto] Al ghal oF Tt of 7] 4] <N>2 <N>of t}2 =9 dAEQ Ao 27| &
U@ o] 10000 =8 E 35k w2 ANE A5 YUTh £ % E F A 2, 0% 2
S 5 Ae) g AN T 5 A5
TAZE BT A sys.stdout 7FAAZE o] YA ko, A w A A= AA| (C ) stdout |
=S

void PySys_WriteStderr (const char *format, ...)
Part of the Stable ABIL. PySys_writeStdout ()3 ZA 2, Al sys.stderr o] U stderrol] &1 Th

void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABL PySys_WriteStdout() @& - A}
PyUnicode_FromFormatV ()5S Ab&3Fo] X W33 W A X

(B
B A 3.20] F7}.

void PySys_FormatStderr (const char *format, ...)
Part of the Stable ABL PySys_FormatStdout ()& Z2A 2 YAl sys . stderr o] W stderrol 35Ut}

B A 3.20] &7}

void PySys_AddXOption (const wchar_t *s)
Part of the Stable ABI since version 3.7. s
PySys_GetXOptions () 7} HF&ral= & A 3 A1 vl 3
ol Aol 2% 4 Uik

d gl Aw, WA AE
£ 999 Bolz A=A %

s X F

A
of #7Hg o
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WA 3200 7}
PyObject *PySys_GetXOptions ()

Return value: Borrowed reference. Part of the Stable ABI since version 3.7. sys._xoptions 2} -FAFSHA,
X549 dA g el & 2T o 27} Ay 3hE, NULL o] REERE] 31 o 2] 7} A4 A ] U T
B A 3.20] F7}.

int PySys Audit (const char *event, const char *format, ...)
RE S84 For Ao MEE DX UTH B3 Al 02 RESHeEaL A3l A] o] & A8 51 0]
otd F= ‘ﬂ’iﬂ;ﬂ‘/] t}.

Fo] F 7}3 R, format3} 7] EP A2ALE AME3le] A2 FE2E AL
j

) [e) = —_—

o, B 84 FEo SR (1 EN S A B2 S LS o

AN A& G ol g7 o, AFSstd FxR =7 E 5 s Uth)

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

PY SSIZE T CLEAN was defined.

sys.audit () & shold AESEAF 752 ST Th

H A 3.89] F7}.

¥ 7 3.8.20]| 4] ¥ 7 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 A= = -2 AP ULh £ g4 02 e A &9 5 Qloj A, o] ZAE =
slol W A& A Y =zt G H Yt

o] &= py Initialize() oA TE&FH T AT UL HEFY 27|38 & TEFH M, 7|& A
%ﬂ%HEMmmnmﬂHHH“ﬂ%%ﬂa%%%1ﬁé%ﬂﬂ@%%%@¢%%ﬂﬂ

(t}2 oAl = G AS A (silenced) 5 Y.

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

A AT AT GBE PEP STBE L4 0. o= P
eele] Gt A ol M E Hol s o] druith. A S &
o1z} gl o] ZHA} o] HIE sys.addaudithook2 TAAl A YTh
WA 3.8 =7}

N7 Al £ E Tholn

314
7 g4 A Aol Ayt

6.3 TEAMA X0

void Py_FatalError (const char *message)
Part of the Stable ABL. X] ¥ A ¢l of| #] WA A& Q43 ZEANAE Ut} o}
ﬂﬂ“”QH~ﬂ§¢bﬂ1_lﬁ 2E 2 A% A8 3k Zlol 91 e 220
E?E‘OHOI:ZQ‘I/]H'» oA E 5o, AA Fe7tEA4E Aoz Hduf. 92 :
4 abort () 7F 2E 5 o] core 34 S A SFH L A/ EF Y Th

Py_LIMITED_API {227} &5 o] 917 ¢} g Py _FatalBrror () $t @A T o] F
S AZTozg 2as=azz gAP Yk

WA 39004 R T o]EE AR 2 P

void Py_Exit (int status)
Part of the Stable ABIL. A x| Z 2 X225 253U} o] AL py FinalizeEx ()& 3Z3 TS &
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C ghol B8] S exit (status) & T2 UTH Py _FinalizeEx ()7} oll#] & BASHH, 8
AEl= 12002 AR F YT

W4 36914 W7: sho] el A ol ol A o] o2l 7} B FAIE A sy T

int Py AtExit (void (*func))
Part of the Stable ABl. Py _FinalizeEx ()7} €& A& T4+ E S22 F
Rol TE2H W g Bt A] grotof itk H i 32709 HE FHE T 5 3
433t d, Py _AtExit () 05 WY ch Asstd -15 vksgy ot vt
et aA ZEF UL A = Fd S H s B
glold g| A o] A o] &5 7| | &, funcol A So] M APIE &34 <FUt).

64 2= QEE 5l7|

PyObject *PyImport_ImportModule (const char *name)
Return value: New reference. Part of the Stable ABIL. ©] A2 o}&] PyImport_ImportModuleEx ()
o3t =315 2 #) o] A~ Y Ut} globals?} locals 1 AHS NULL 2 A A 5131 level- & 00 2 A A g
th. name A AN o] L3E W (7] A HE BES AZT W), fromlist QA= B AE ['+1]
2 AR A Nk o] 18 A o gts w) WHEkE = FH 4] 5 1A thAle] o] F AFH BE]
S5 FdUTh (GEHRA S, name©] AAZ A B BE t)4l A B 3| 7] A& A Qs F 744 Q1 F2h
Sol HAFUTH 37129 __all WS AFHA AR RESo] EEgUTh) 9XE S EE
SR FRE NS AL A9 Al o 9] 7 A E NULLE W YTt R ES X E St U
A3t sys.moduleso ZES 7] A EH5UTh

o B4t P4 AT YEES ASFULH

> 5o
&, ¢

PyObject *PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. Part of the Stable ABL. ©] $+4== pyTmport_ImportModule () 2] S A&

EA YUk

WA 33004 WA o] 75 ThE AUE QEE FFS BT A ZA AARAS U 1
B} o] A 3300 A, 2 WA o] T BAo) A BE W9 FF O A8 91| o], o

F5o B4 54 Ut B s @HUh

PyObject *PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, Py-
Object * fromlist)
Return value: New reference. 2545 YXE dUch U slo| W & import__ () & F3 71 &
AW 4 5Tk

e ke A E | BEo|VH A4S 7| Aol th gt A2 F R, B AT Al o €] 7 A E NULL
QU impore_ () 9 nIRAA 2, vlo] 9LA SHL fromiis 7} Al EH A Sk g, 97 A 2] A2
EEol R FH = wl o W gk H A4S A1 A YU th

A:EZE Aul&= pyImport_ImportModule () A E&AS 25 AAE A AT

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject
*locals, PyObject * fromlist, int level)

Return value: New reference. Part of the Stable ABI since version 3.7. RS Y92 E gyttt =&
__import__ () @57t o] F4E AR TE) wi2oll, A oM 4 import_ () EF
A e dsi,
At g2 X E | REOIUH A 7| Ao e 2R Fx, B A5 Al 9] 7t 4 H NULL
dUth __import_ () & up7A R, vl o] QA ¢ fromlist 7} AlF= A] = g o) 7] A Q] A B
BEol 8 4H AS wfo] v g2 FH 4 A7 A J Ut
WA 339 7}

PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,
PyObject * fromlist, int level)
Return value: New reference. Part of the Stable ABL. PyImport_ImportModuleLevelObject ()2}
] 5514 B, name & % U SLE A7) h4l UTF8 2 A58 #449 uith

WA 33004 A leveld] 55 32 U&= 3§54 5T

=
Bl

64 Chapter 6. SE2|E|



The Python/C APIL, £A| H{% 3.10.16

PyObject *PyImport_Import (PyObject *name)

Return value: New reference. Part of the Stable ABL. ©] A2 A “UYXE & "5 &3 11
2 A A o) AadUTE (FAF QA level 02 AH&3te=d], 2 dZEE 3 Th. dA Y9
__builtins_ o] Y= __import_ () FFE ZSFUTLE oj&= I FH AAH AxE FS

AHgotel JEEA S HHL Pk

ol Ft P4 Y JEES AT

PyObject *PyImport_ReloadModule (PyObject *m)

Return value: New reference. Part of the Stable ABl. .52 T}A] 2 = (reload) Ut THA] 2 =9 259
st F2E A Y, A Al o 9] 7F 4 A E NULL-S HEEE Y o} (o] R E-2 o] W3] EAFEY
oh.

PyObject *PyImport_AddModuleObject (PyObject *name)

Return value: Borrowed reference. Part of the Stable ABI since version 3.7. & o] & @ 3l= &
AAE 933U T name QA A= package.module §A Y 4+ A5 YTh WA 2E A4 g9
A=A Aok, glod 2 BEo] BE gAY g AAYddych Al A] o2l & A4 3F3 NULL
< WY o}

U3 ol B4 E HES LENAY YEE 517 vtk BEO| o4 2EH A 9gkow, v BE
AAE A Ut RES 92 E 38 PyImport_ImportModule () oy 1 WY = 3 UE
A S AI L. nameoll A o2 FHE o] F o7 FAHE 3|7 A F2= olvu] EA A Ferhd
wEel 4 gk

WA 330 27}

PyObject *PyImport_AddModule (const char *name)

Return value: Borrowed reference. Part of the Stable ABI. Py Import_AddModuleObject ()<} B]523}
A% name> U = Az A UTF-8 & AFFH #AFE Juch.

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

Return value: New reference. Part of the Stable ABL. 0] X 2& ©| & (name)(package.module &
A9 5 95U th shol # ko= TE Aol A YA UF B4 compile() E AL TE
ANZ, LES 2EFUT vE AN D A2 BEE MARAL, FL of 271 A
W o2 7} A A E NULLS 9EEE Y T o 2] 7} WA 8 sys.modules o A name o] A A g U T,
PyImport_ExecCodeModule () o AU wl name©] sys.modulesof o]u] Qo= T8 51T}
sys.moduleso] $RAGA 27130 LEL PA T AL AR 1A RES QEE
o 25 AA 7S 5 gle (2 g A oluts BE AR Y Eof v o] E o &A4E) dH ol J5S
& ol ¢l7] i g uth

REY_spec_ 3 loader_ & obq A7 A e AA% oz AP Utk 29
EUEREY _ loader (AAFHYUA)E AAT T, 12 A oW SourceFileLoader &
Axdaz AAF YT

2EY file oEFHEE= FE AALY co filenameE AAFA Y}t s W3rid,
__cached_ = AAFAYT}

o] g ou JZE HUUW RES A EEFUTE BES A 22+ o581 W2
PyImport_ReloadModule ()& ZZ 3}

name ©] package.module Z412] Ho 7 FHoH o] 5L 7t 7| W, o] v] 50 A A k-2 3 7] A
TZ2E @3] oA A gy th

PyImport_ExecCodeModuleEx ()&} PyImport_ExecCodeModuleWithPathnames ()& 3
Z A L.

~

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

name)
Return value: New reference. Part of the Stable ABl. Py Import_ExecCodeModule ()3} -FAFSFA] 1,

BE AANY _ file  olEHEXNULLO] ol et pathname 2. 2 32 F U T}

PyImport_ExecCodeModuleWithPathnames () & ZZ A Al L.

6.4.
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PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,

PyObject *cpathname)
Return  value: New  reference. Part of the Stable ABI  since version 3.7.
PyImport_ExecCodeModuleEx ()&} A AW, BE AR _ cached  oJEZHEE=

NULL©] ot 2t cpathname & 2 A3 G Ut Al 7HA] 34 5 o] A o] A S = = A Y Th
B A 3.30]] &7}

PyObject *PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co,
const char *pathname, const char
*cpathname)
Return value: New reference Part of the Stable ABL. PyImport_ExecCodeModuleObject ()2} A}t
S} A 2k, name, pathname X cpathname-2 UTF-8 2 A 7 HH B X4 A Y t}. pathname 2] ;o] NULLZ
848 4% o @ gtol cparhnamedl A] 2YokshA) ol 3 g,

B & 3.20] &7}

WA 334 HA: HlolE I =
source_from_cache () & A& T}

o,
il
&
)

g
i)
)
P
[>
oM,

25 AL4E o imp.

long PyImport_GetMagicNumber ()
Part of the Stable ABL. T}o] % vlolE F & Y (L9 .pyc 3+Y) 9] v} & WM F (magic number) = ¥+
gk vlg Mot vpol = 1= ko] A nto] Eof 2 E )k uho] E 24 2 =3 of
Fch ol 2] A -1 ek g

WA 33004 W 7: A5 A 12 wHEkh T

o

¢
s

2=
o

const char *PyImport_GetMagicTag ()

Part of the Stable ABL PEP 3147 & 2] g}o]# vlo|E F & 5} o] 59 w2 |2 EAES HI3gHy
t}. sys.implementation.cache_tag?| k-2 AlF & 4= Q11 o] 4= i Al AR5 of &of 9]
SFAA 2.
B A 3.20] F7}.

PyObject *PyImport_GetModuleDict ()
Return value: Borrowed reference. Part of the Stable ABl. & &0 AFEEH = 418 (€Y sys
modules) & WG T o) 2 Qe el B vhe} £ A5 W4 glo] 9] SHAI Al .

PyObject *PyImport_GetModule (PyObject *name)
Return value: New reference. Part of the Stable ABI since version 3.8 ZFo]R o]Eo0 7 0] U] AT E
52 BRI BEo] o X X E H 2| Sthd NULLZ BESHel | uk of 2l = A A 51A] 55
Uth 23] o] Asl el NULL-S REEta o 21 A A E T

WA 3.7 F7h

PyObject *PyImport_GetImporter (PyObject *path)
Return value: New reference. Part of the Stable ABL sys.path/pkg.__path__ & pathE § 3l 5}l
t] AA)E W3y}, sys.path_importer _cache AU oA Al =% 15U} o} 7] A]
A kgrow A8 FES AT Q= Fo] BAE uf7}A] sys.path_hooks S A o}
S 0] g0 None 2 WMATUTE ol A TEANA 2= /1 5ol Tl 7 o] A= FEo T 3
AHE LS T Y22 ¢EF YL sys.path_importer_cacheo] A23E 7]A] Yt} Ikl
A ol e A2 FxE AT

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. name©]2}+= 0| 59 = 2 & H 5 (frozen module) & Z =3
B L8 2E g 2 R 0%, 275 AR o) § A5 & DA,
BZEr7lAAFS ] 92 E H BEo AN ASHYHE PyImport ImportModule ()& S AI 2
(F2H o) Fol FE| AN S — o] B R o]n] YFE WS 0] thAl 2= Th)

WA 330 27}
WA 3404 WA __file OAEHHEL o+ BREA AASA gFUTh

int PyImport_ImportFrozenModule (const char *name)
Part of the Stable ABL. Py Import_ImportFrozenModuleObject ()%} B]5:3FA] 2 name-2 4
F= AA th4l UTF-82 A3 H #A-E JUth
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struct _frozen

o] 21 freeze F Y B | (Fo] W 22 ¥l X 8] Tools/freeze/E FXUA )7 AT 22
2E U2 HEHE AT F2A & F dUTh Include/import.holl Qle Aol vz 2
Ytk

struct _frozen {

const char *name;
const unsigned char *code;

int size;

bi

const struct _frozen *PyImport_FrozenModules
This pointer is initialized to point to an array of _ frozen records, terminated by one whose members are
all NULL or zero. When a frozen module is imported, it is searched in this table. Third-party code could play
tricks with this to provide a dynamically created collection of frozen modules.

int PyImport_AppendInittab (const char *name, PyObject *(*lmtfunc) void
Part of the Stable ABL. 7]1&2 W& 2 E HolEd dd RES F7lg Yt oA
Z Q] o KR
u}\.__

o
PyImport_ExtendInittab ()& 7]"%]—% {E]ﬁ} g Ad, Hol &S 4T W12k
FetUth Al EE 2 nameo| = o] 502 AXE F F= 9 o, initfunc _L FEASAET YXE
NN TEH = 273 T2 AU Py Initlallze() el i% s of e o}

struct _inittab

M g 25l 9 B BEE S T2 24 FRAL ANzl U2 25
)27 2715 B4E AT FUL o5 ASCIE AT YA FAAYU T ol 8e v oe
ZRIWLE PyImport_ExtendInittab ()3 T o] s F2A S L A&t 71 W3
EEe A% @+ dFUTh F2A = Include/import . holl A thZ3 o] AolgYnt

struct _inittab {
const char *name; /* ASCII encoded string */

PyObject* (*initfunc) (void);

bi

int PyImport_ExtendInittab (struct _inittab *newtab)
Add a collection of modules to the table of built-in modules. The newtab array must end with a sentinel entry
which contains NULL for the name field; failure to provide the sentinel value can result in a memory fault.
Returns 0 on success or -1 if insufficient memory could be allocated to extend the internal table. In the event
of failure, no modules are added to the internal table. This must be called before Py Tnitialize ().

If Python is initialized multiple times, PyImport_AppendInittab () or
PyImport_ExtendInittab () must be called before each Python initialization.

6.5 O|O|E D& X|&

ol# st FH-E C I E=7tmarshal EE53 22 tolg FA & AH&ste] AE3td AAE 2 T 5 3l
EEUTh A g3 YA R HoHE 2 Tl olEHE A gl AT 5 e —%—7]’ 7t
AsUth npaFE A ol H & A4Sk vl AFSE & 3 Y-S vt 1ﬂ T2 gojop gyt

KA} g2 F 5k viel EVF WA A7 U T

0133%27};(]‘31}4-4 dlolE A ALtk M 02 GAA QI o], W 12 sk oA 2}
o vt @ off 1€ (intern) © FAE = FHFUTE A 2= R 254 F Tﬂ"’ﬂﬂ]ﬁﬂ vhoj 8] 3 AlS

AU th Py MARSHAL_VERSTON-S @A 31 & 45 Yebd Ut (A 2).

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
Marshal a 1ong integer, value, to file. This will only write the least-significant 32 bits of value; regardless of
the size of the native 1ong type. version indicates the file format.

This function can fail, in which case it sets the error indicator. Use PyErr Occurred () to check for that.
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void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
ko] AR value s file 2 vHERU T version> 3t Y @ A& VrERE U T
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. WFFH value %3-S Z 35 vlo] E D AR & HI3shU o). version2 51
g2 Uepd U o,
the B8 LSS T g2 oh 92 4 AU ek
long PyMarshal_ReadLongFromFile (FILE *file)

Return a C 1ong from the data stream in a FILE* opened for reading. Only a 32-bit value can be read in
using this function, regardless of the native size of 1ong.

ol Al, A3t o Q] (EOFError) & ARl -1 933 o}

int PyMarshal_ReadShortFromFile (FILE *file)
Return a C short from the data stream in a FILE* opened for reading. Only a 16-bit value can be read in
using this function, regardless of the native size of short.

o8] A], A3} o9 (EOFError) 2 AA s -18 vkdkghy ).

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. Return a Python object from the data stream in a FILE* opened for reading.

of & A], A A3k o] (EOFError, ValueError & TypeError) S A A3} NULLS wHEHsh o}

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. Return a Python object from the data stream in a FILE* opened for reading.
Unlike PyMarshal_ReadObjectFromFile (),thisfunction assumes that no further objects will be read
from the file, allowing it to aggressively load file data into memory so that the de-serialization can operate from
data in memory rather than reading a byte at a time from the file. Only use these variant if you are certain that
you won’ t be reading anything else from the file.

. = = [e] 5L S
= = ey .
of ] A, A A3l o (EOFError,ValueError B+ TypeError) S A A 33 NULL-S W& o}

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py ssize_t len)
Return value: New reference. data7} 7}8] 7]+ len B} o] E S £ 33}+= o] E ¥ 5 2] t]o]E] 2E | A

o] W 27 & Whehgh o).

of 2 A, A A3l o9 (EOFError,ValueError B+ TypeError) S A A 3}3 NULLS WHE-sHU o}

ol 5L AA 27 A HMAES WE W FEFUTH F7F H H 8} o Al extending-index ol 215

Are o3t &4 = A& A /<l Pyarg ParseTuple (), PyArg _ParseTupleAndKeywords () %
PyArg_Parse )% E%:— of 4 A =}bol| A3 AVS Tl drel= vl AR E = W E A (format strings)
S ALE T 2 AL 0|2 7 Barol el 2 BWE AR I
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E9 A4 07) o] 4] “E o 9] (format units)” £ 74 F Ut Eo €91 Shte] Shol A AA B
AEFUh QA2 Bd BA} BEE H9 Z0 99 AD2g Uk B 7 o9 A9 5,
25 Fol AAAT opd 2 Tl dukA 0w o2 gk Faol v E B S olAbo] vl Th
S 99, A8 qoed) FAL EA LA (52 5 B TS 29 GG AA
stol 4 AR Gtk (B Z) kel F2& 48 Adsok s C Wse] FYueh

o7 EUE AL A% A Wwe] A3 Axe] A2 T4 Ytk BAR §U L= ujo)
=4 oo ot AA AFLE AT D27} 5T
9] WAIE A g @, W9 = NULE $85 4 gt

There are three ways strings and buffers can be converted to C:

o Formats such as y* and s* filla 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).

o 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 im-
mutable (e.g. whether it would honor a request for a writable buffer, or whether another thread can mutate the
data).

Zr3:  For all # variants of formats (s#, y#, etc.), the macro PY_SSIZE_T_CLEAN must be defined be-
fore 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 *] SUTE A S Exdo| vt C £ g 2 Asta ) 7] = 2o T3t &
AEL oy Bo] 2AE AG3 B2 2o WS AFF Utk C EAE LS NULE 229Ut
Stold Balde Y2 d 5 2o eE 23hs1x] oolof FLITh; 12T valueError o 9] 7}
AU FUFAE A= 'utf-8' AF YL AR 3] C B 2 3y Ut} o] Bidlo] A
3}, UnicodeError 7} A gy o}

B3t o) EUL O LT A WA AT HY AU ATE WololT ol E C
AL 2 W3Sl E W, PyUnicode_FSConverter ()& converter 2 0& W2 AF§3l= Zlo] £5F
ek,

WA 3504 HA: o] Aol &, slo] W EXLo| A A d I = £AEV AR TypeError 7}
DA Y5 U

s* (str T vlo| EL 7 A A) [Py_buffer] o] 2 nlo]ELRF 7—‘1111 UP ofUEt FUIE AAE o}
= %MD} TEATL AT Py buffer#ZzﬂE AUtk o] A% 23 C A4S s NUL
H}Ol £ 23 S JdH5 Utk FUZE AAE 'utf-8" 01:D1—A}£a}oq C Exd = H3s
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s# (str, read-only byfes-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 'ut£-8"'
encoding.

a
e
(o,

z (str 1= None) [const char *] s 2} H| 231X T Fho] # AR 7L None d 5 =, o] 4%
7}NULLE A AFH U

z* (str, Hlo] E 5 71 %] L None) [Py_buffer] s* 9} H]S=3}2] 5k 5lo] W A= None d 5% Y51
t} o] A% Py buffer ?-Zzﬂq buf W 7} NULLE A A= YTk

z# (str, read-only byfes-like object or None) [const char *, Py_ssize t] s#<2} B|5=3FA gL 5ho]l A 2 A
—NOI’IQO]/\E O]/\qr,]— O] C“?lEiﬂ-NULLE“ﬂQHE]-.

y (9]7] A& vlo] E QD F 21 A]) [const char *] This format converts a bytes-like object to a C pointer to a bor-
rowed 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.

WA 3500 A W73 o] dell =, viel Ed WA o M U d vio] EVF A S W TypeError 7H A 3
syt

y* (Wo] EE 7 7] A)) [Py_buffer] s*2] o] tﬂﬁé—% FYIE AA 7} ob g} vio] E DR A A v o=
Ut mlel ] glojel & Wotgel= A ¥ gych

yv# (read-only byfes-like object) [const char *, Py _ssize_ t] s#2] o] 32 G F = AR 7} o} &} v}o]
=R 23] v wobs g .

E]

S (bytes) [PyBytesObject *] Requires that the Python object is a bytes object, without attempting any con-
version. Raises TypeError if the object is not a bytes object. The C variable may also be declared as
PyObject*.

Y (bytearray) [PyByteArrayObject *] Requires that the Python object is a bytearray object, without at-
tempting any conversion. Raises TypeError if the object is not a bytearray object. The C variable may
also be declared as PyOb ject*.

u (str) [const Py_UNICODE #] glo]W SLUFE AAE %qiz% ZFe] NUL & lﬂﬁ]Oﬂ o
B2 wdguch 7| FUIE Moo tigt 2= NE] W

Y

_"

0,

Lo

C
=

10 ron

m B> b

4, Py_UNICODE 3% H
A3 o gt} Py_UNICODE —.—X}.J - 2 of] mhet thgofl 72 3}“ Al (16H]
RUEYUT. stold FAES W d I = ZRJAEE £F61A] erofok Fut; vieF 18
ValueError o 7} & A3 gt}

WA 35004 HA: o] Ao =, Ffo]H EXLoA] AR d ZE ZEZ DAL A TypeError 7}
ARG

B2 3,300 4] 3 A5 QU e, A 302004 A A Uth: o) A 28 py_unIcoDE APTS) U]
Uth; PyUnicode AsWideCharString () & AF&3to] ufo] 1| o] A AU A| L

M

v
g_EL

u# (str) [const Py_UNICODE *, Py _ssize t] u®l o] g2 F 719 C Ao AZFH Y}, A x| ¥
St FUSE o8 ol e EelE ol 1, F A Wt dolduth o Mg e 3 mE £l

EE &Y
WA 33004 A= A5yt WA 302004 Al AFYUth: o] d 28 Py UNICODE APIS] Y59
Uth; PyUnicode AsWideCharString () & AF&3to] upo] 1 d o] A 3 A L.

2 (stx E= None) [const Py_UNICODE #] u 9} W] &3} 4], 5ho] A 7]+ None d S5 914Utk o
A2 by UNTCODE ¥ QI E 7} NUTLE AAE U .

A 33004 FAH AFUTH MR 312004 A AGUTh: o] A 28 Py UNTCODE APIS] A5
Ut} PyUnicode_AsWideCharString () & ARE3Fo] upo] 2 o] A 34 Al L.

Z# (str or None) [const Py UNICODE *, Py ssize t] u#$} H]<28}2] 9 sbo] W AA = Noned &%
A5 Uth o] 4 Py UNICODE % QIE 7} nurn 2 AAE .

B2 3,300 4] 5 A5 5 o, A 302004 A A Uth: o)A 28 py_unIcoDE APIS) AR
Uth; PyUnicode_AsWideCharString () < ARESFo] nfo] 1g o] A 3140 Al 2.
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U (str) [PyObject *] Requires that the Python object is a Unicode object, without attempting any conversion.
Raises TypeError if the object is not a Unicode object. The C variable may also be declared as
PyObject*.

w (9]7]-27] nlo] £ 95 7)) [Py_buffer] o] £W-E 917]-227] 3 A FH o] AZ T AT L BE A7
S H ST BEANAZH by burrer PRAE A Heh w ol = W g wpel =7k 23k
FASULE SEAE= W HE & IS vX W PyBuffer Release () & S<38|oF gt}

es (str) [const char *encoding, char **buffer] s2] o] H & % LTI E By aFgsE o A
STk W3 NUL who| =7} 2515 2] 92 129 ool eol oha] A v 25 g o,

This format requires two arguments. The first is only used as input, and must be a const char* which
points to the name of an encoding as a NUL-terminated string, or NULL, in which case 'ut £-8"' encoding
is used. An exception is raised if the named encoding is not known to Python. The second argument must be
a char**; the value of the pointer it references will be set to a buffer with the contents of the argument text.
The text will be encoded in the encoding specified by the first argument.

PyArg_ParseTuple ()= 383 37|19 {3 & @333, AT H o HE °] HMOﬂ S AFSEaL
Mz dFdE 222 A S FXEF *huffer S 2 AT TSR AL Foll @31 W3 & oAl
3171 Y5l PyMem Free () & SE38) oF gt}

et (str,bytes I = bytearray) [const char *encoding, char **buﬂ'er] Hlol E Ex}1d AR E A T Y
3}11 Al %J%/‘] e B AL std esot ZF Ut thAl, 32 vpo|E £24 AA 7} v A
42 AgE Au9e A rha g g

es# (str) [const char *encoding, char **buﬂ'er, Py ssize_t *buffer_length] s#2] o] Mg
S FAHHAR AF Gt ol AHEF YT es T ], o] HY S NUL A4S =
tlelHE 5&

It requires three arguments. The first is only used as input, and must be a const char* which points to the
name of an encoding as a NUL-terminated string, or NULL, in which case 'ut £-8"' encoding is used. An
exception is raised if the named encoding is not known to Python. The second argument must be a char* *;
the value of the pointer it references will be set to a buffer with the contents of the argument text. The text
will be encoded in the encoding specified by the first argument. The third argument must be a pointer to an
integer; the referenced integer will be set to the number of bytes in the output buffer.

=712 4% BE7} ok
*buffer 7F NULL Z 1 E] & 7}e] 7|, &<
HE HAFSIAL *huffers M2 dHE &
W& A 8H7] 8l pyMem Free () E
*buffer 7t NULL ©] obd 21 & 742|719 (o] v] @& W), PyArg ParseTuple ()2 °] 1A E
5 2 AR *buffer_length®] 2 A ZHS W3 3 l AR 2™ o dZ P dolHE
W 3o BALE NUL 223Uttt o7 283 32 ol valueError 7} A A Ut}
F A 25, *buffer_lengthi= T3P NUL v}o] EE A2 s A I H to]Ee] doj2 HAF ]
et# (str,bytes or bytearray) [const char *encoding, char **buffer, Py ssize t *buffer_length]
dlo]E 229 A4 A TR A 1 FRA e L A2l e est ok Z2HUTh oAl
THL vholE #AY AR o) W52 ALE ATYL ATk b T

XAl
b (int) [unsigned char] Convert a nonnegative Python integer to an unsigned tiny int, stored in a C unsigned
char.

B (int) [unsigned char] Converta Python integer to a tiny int without overflow checking, storedina C unsigned
char.

h (int) [short int] Convert a Python integer to a C short int.

H (int) [unsigned short int] Convert a Python integertoa Cunsigned short int, without overflow check-
ing.
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i (int) [int] Convert a Python integer to a plain C int.

I (int) [unsigned int] Convert a Python integer to a C unsigned int, without overflow checking.

1 (int) [long int] Convert a Python integer to a C long int.

k (int) [unsigned long] Convert a Python integer to a C unsigned long without overflow checking.
L (int) [long long] Convert a Python integer toa C 1long long.

K (int) [unsigned long long] Converta Python integertoa C unsigned long long without overflow check-
ing.
n (int) [Py _ssize t] Tto]W AL E CPy ssize t2 W T

c (Z o] 19 bytes ™= bytearray) [char] Convert a Python byte, represented as a bytes or bytearray
object of length 1, toa C char.

WA 33004 HA: bytearray 44| & 383
C (Zo] 19 str) [int] Convert a Python character, represented as a st r object of length 1, toa C int.
f (float) [float] Convert a Python floating point number to a C f1oat.
d (float) [double] Convert a Python floating point number to a C double.
D (complex) [Py_complex] T}o] B 442 C Py complex FZAE AT

71Et 24|

O (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 *] Store a Python object in a C object pointer. This is similar to O, but takes two
C arguments: the first is the address of a Python type object, the second is the address of the C variable (of
type PyObject*) into which the object pointer is stored. If the Python object does not have the required
type, TypeError is raised.

O& (object) [converter, anything] Convert a Python object to a C variable through a converter function. This takes
two arguments: the first is a function, the second is the address of a C variable (of arbitrary type), converted
to void*. The converter function in turn is called as follows:

status = converter (object, address);

where object is the Python object to be converted and address is the void* argument that was passed to the
PyArg_Parse* function. The returned statfus should be 1 for a successful conversion and 0 if the conversion
has failed. When the conversion fails, the converter function should raise an exception and leave the content
of address unmodified.

converter 7} Py_CLEANUP_SUPPORTED & ¥I3}5} 1, Q1 2} L& B Al o] A= A9 51 %:— HAZ2 =
= o %%7101] oju] FFH W R & AT 713 E AFT + A5 Uth o] F HA S Z 0l A, object
o 7 4= NULL o] H U T} address+= A8 S&3 22 3= 25Ut
WA 3.10 A WH7: Py_CLEANUP_SUPPORTED 7} 3715 915 4t}
p (bool) [int] ALH ko] =23 HAE (£ 8] < predicate) 3t3L A& 55 3SHC 3

HEtUth @4 o] FolHintE 12, AZo|H 0= AUt BE FAE3HstolH gk
3] g3ttt Jto]# o] =8 3 HIAES= W of of 3 ZFA| 8 Y &2 truth & % L
B A 3.30] F7}.

(items) (tuple) [matching-items) 3| += Z o] 7} items©l Q= 2 9] 9] =<1 F}o|x
o} C AAE 2 items2] 708 W Th9 o] o g3 oF U T} A A

“20” A4 (Fheol EAE] LoNG_MAXE =8 A

AFUT — F4l BET) g FAlsH) o Y &

1w\

ulE CY th AXEA B8 5T — 0481—1%94 dEL vE =+ AsUh.

J

=
ﬂIlrU
o
BN
)
>
>

rulo —{>
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]0

A= 2 2AQNA )7k ATk FHE BE Sl A& hehg £ gk 8L

R o S, e e A8 AR A8 A QA xe1of st
oFoll X4 o] of Tl Th.

H A 3.30] F7}.
ZU A gAEE 7)o EFUth 2 F9 EAEL ol g WA Ao A g o] 5 o2 A H YT

(PyArg_ParseTuple () 0] A 7] &= o 2] 9] “AAHA ).

i EU TS Bl 2E L o704 By Th AN 28 F o) A AL 7R o g sl AIA o) o & w A A T4l
oe} WA A= AL BT : 9 & A= g WA

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)!

ool A8 & 371 ke 2o Al

ot 3 4ofoF gtk o] 5
4 T 3ol g Agshe vl LR, 9 ,

Azt Y]

o

9 3 = o=, ol ej g )] W)
SRR i B R

Lln

o
ob}
2

oz AL R A A9

For the conversion to succeed, the arg object must match the format and the format must be exhausted. On success,
the PyArg_Parse* functions return true, otherwise they return false and raise an appropriate exception. When
the PyArg_Parse* functions fail due to conversion failure in one of the format units, the variables at the addresses
corresponding to that and the following format units are left untouched.

AP| &t4

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABL. 9] X] W] 7] !l wt 2| W42 H5t= 349 wj/) H4E 7
F3E F2 VBFUTh Ashsha, AR NASL 42 o] 95 WA AT

A gy,

M

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
Part of the Stable ABL  7b¥ 7529 QA7) ofd valistE wolEAtie AS A 954,
PyArg _ParseTuple ()3 T4t

int PyArg_ ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-

words|], .

Part of the Stable ABL $] X] 2} 7191 = wjj 7} ,_-’;g 2E 249 1:34; H = o] njy) H4E LR
SAGLIT keywords A2 7191= WA WA 0] B9 NULL-S 8 QG UTh ¥ o] F2 9 A%
o) W5 Ve Ut 435 32 wagUch Asstd, A wasy 42 9
s A R o
WA 36004 WA $]2]-48 vl 7] ol thgh 2] W o] F7bE 5t

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

*keywords|], va_list vargs)

Part of the Stable ABL.  7}¥ M4 9] Q1 A}7F ofd va listE ol EQttE AL A Y5ty
PyArg ParseTupleAndKeywords () & 4Tt

int PyArg_ValidateKeywordArguments (PyObject*)
Part of the Stable ABL Z1Y9 e Ax dAAYFHY 717 EAE AR FQlg o)
PyArg ParseTupleAndKeywords () 7} AF&EH A &= ZAfow 223Ut} o 7|A &= o
u] o] AAHE S s WUk,
WA 3200 7}

int PyArg_Parse (PyObject *args, const char *format, ...)
Part of the Stable ABIL “0] X ~E}” 3"‘«1 A=} 1’4 2E S oot vl AR H = e — o] 52 Tt
R 30 Al A A" METH_OLDARGS " 7] | 72 &4 wA =5 Ag-sh= S AU th A =00 A]
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W RS P A A S A AR A %a, B AHz e g iRy mES P
o B0 g BES £ YFUTE Tejuh OHE FES Boste Aelg o

Moz A% AT+ YT

e
o
30
[o
2
[
(e
&

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

Fart of the Stable ABIL. A simpler form of parameter retrieval which does not use a format string to specify the
types of the arguments. Functions which use this method to retrieve their parameters should be declared as
METH_VARARGS in function or method tables. The tuple containing the actual parameters should be passed
as args; it must actually be a tuple. The length of the tuple must be at least min and no more than max; min and
max may be equal. Additional arguments must be passed to the function, each of which should be a pointer to
a PyObject* variable; these will be filled in with the values from args; they will contain borrowed references.
The variables which correspond to optional parameters not given by args will not be filled in; these should be
initialized by the caller. This function returns true on success and false if args is not a tuple or contains the
wrong number of elements; an exception will be set if there was a failure.

022 o] g ALE-9 A Pduth, et 2 E 98 _weakref =91 REQ A2o A 7hA g5 Y

o}:

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;

ol Aol A PyArg_UnpackTuple () o 3 TEL PyArg ParseTuple ()l 3t th2 &3}
AHo 2 F5TUh

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

6.6.2 gt 15

PyObject *Py_BuildValue (const char *format, ...)

Return value: New reference. Part of the Stable ABI. Create a new value based on a format string similar to
those accepted by the PyArg_Parse* family of functions and a sequence of values. Returns the value or
NULL in the case of an error; an exception will be raised if NULL is returned.

Py Buildvalue ()& B4 FES TEAE GaUth 0 BAL0] 5 ol 4o 2y B9/ =

2] o] thaf| free () =

e AHelA, A8 FAL T A YUtk (52) BT Y FHL T W97} uke vo
AR YUtk 23] ko] F22 AL C ghel FYuoh

FH AL W FES ASFUTH 29 E2E o] v]o] Qo W, None < §HEHgH o} % 23] 3lute]
ZW A E 235, sl T B9 7} 71E 5= AA 7 FS o) A wkEkghu ) 37]7F00] U 19l
FES NSRS oy, 2 FAE S 2SR RO L.

sot s¢ 2 LAY, R HHZIHoEHE A= AA o AFs7] Al i) wez A
e o, 83t o7t EAR UL A7 AlF e M3 = Py_BuildValue ()7} BHE
AR o3 FxrEA F5ULh =, dHy B FETmalloc() & T2 Fgd RS
Py Buildvalue ()o] AEslH, Atk Py Buildvalue () 7F¥I3E| M o g Ho] TT 713 &

TEdfoF gt

A sslo) s, B, B W ARE T FALAA FAGUTHEHA e s 2 E 0 ) o]
At obdUrh. ol 28 1 9 £49 e 5 o 97] 97 vet o AT 5 g

s (str == None) [const char #*] 'utf-8' QY2 AIL3l] G- 8 C EALE Jfo]H str A
A= H&FYTh C XY 22 E]7FNULL ©] |, None ©] AFE-H U Th
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s# (str or None) [const char *, Py ssize t] 'utf-8' AFZ P2 AL5to] CEXLEH 1 Do)l &
spo ¥ str A= MAFILE C EAD T AE 7 N0LLo] 8, 2017} 2 A5 2 None o] wHa

gyt

y (bytes) [const char #] ©] 212 C 2Ad-g vto] W bytes AA| 2 ATt C 2AE ZAH 7}
NULL ] ", None ©] ¥+ U o},

y# (bytes) [const char *, Py, ssize t] ©]Z2 C EXE3 1 Zo]E sto| W AR Z HIg ]
C 22+ Z 9 E] 7} NULL ©] W, None ©] ¥F3Hg Ut}

z (str == None) [const char *] s} 25U Th
z# (str or None) [const char ¥, Py ssize t] s#3} Z<1th

u (str) [const wchar_t *] Convert a null-terminated wchar_ t buffer of Unicode (UTF-16 or UCS-4) data
to a Python Unicode object. If the Unicode buffer pointer is NULL, None is returned.

u# (str) [const wehar_t *, Py ssize t] U FE (UTF-16 == UCS-4) t o) & ¥ =&} 71 Aol &
gto]l W FUFE AANE WU SUFE vF ZAE 7L NULLO| W, Dol 7t FAE 1
None ©] ¥F&H5 YT}

U (str %= None) [const char *] s&} Z+<51Ut)

U# (str or None) [const char *, Py _ssize t] s#3} 25U tTh

i (int) [int] Convert a plain C int to a Python integer object.

b (int) [char] Convert a plain C char to a Python integer object.

h (int) [short int] Convert a plain C short int to a Python integer object.

1 (int) [long int] Converta C long int to a Python integer object.

B (int) [unsigned char] Converta C unsigned char to a Python integer object.

H (int) [unsigned short int] Convert a C unsigned short int to a Python integer object.

I (int) [unsigned int] Convert a C unsigned int to a Python integer object.

k (int) [unsigned long] Converta C unsigned long to a Python integer object.

L (int) [long long] Converta C long long to a Python integer object.

K (int) [unsigned long long] Convert a C unsigned long long to a Python integer object.
n (int) [Py ssize t] CPy_ssize tZ gjo|¥ A4 2 HEgr},

c (Z o] 1¢] bytes) [char] Converta C int representing a byte to a Python bytes object of length 1.
C (Zo] 19 str) [int] Converta C int representing a character to Python st r object of length 1.
d (float) [double] Converta C double to a Python floating point number.

f (float) [float] Converta C float to a Python floating point number.

D (complex) [Py_complex *] C Py _complex T-ZA| S vfo]f BEA 42 HEg o},

O (object) [PyObject *] Pass a Python object untouched but create a new strong reference to it (i.e. its ref-
erence 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%} 2+ th.

N (object) [PyObject *] Same as O, 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.

O& (object) [converter, anything] Convert anything to a Python object through a converter function. The
function is called with anything (which should be compatible with void*) as its argument and should
return a “new” Python object, or NULL if an error occurred.

(items) (tuple) [matching-items] CZ}] A/ AAE &5 £71 T2 oA FZ22 "I

. oIzt 2 BMa gt & 7



The Python/C API, £A| H{% 3.10.16

)

[items] (list) [matching-items] CZ o] A|A2E 2 71 22 glo|H g A2EZ HP
% Sl

{items} (dict) [matching-items] CZ}] A|DAE vtolA g8 2 W3}
ZF -2 g v gl o st FE& F7hste], 4zt 718 3o 2 ARS U T
5 =5

2 FAE e o H 7t Y2 H, systemError 2] 7} A7 NULL©] "F2Hg U]

PyObject ¥*Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. Part of the Stable ABL. 7} 7] =9] Q1 2}7} o} va_listE wrolE QT
AL A8, Py Buildvalue ()2 F A th

int PyOS_snprint £ (char *str, size_t size, const char *format, ...)
Part of the Stable ABI W B2 format I 7} Q1 AFo] whE)size HFo| EE A SEE w2 =2
Utk Y92 w74 sl o] A] snprintf(3) & HAAIL.

int PyOS_vsnprint £ (char *str, size_t size, const char * format, va_list va)
Part of the Stable ABL. =™ E X} format 2} 7}H QA A} BE yaol W} size ) EE YR UAEE sir
2 YUt Y2 w4 o] A] vsnprintf (3) & E*‘/\l

PyOS_ snprintf()E]-PyOS vsnprintf ()= E2&FCEolB 88 &4 snprintf () & vsnprintf ()
3 Utk 259 582 A 2ANA £F C 71 Al5-3HA ?%t FF9 d#H 58S 2o

A,

The wrappers ensure that str[size-1] is always '\O' 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,
0, ...) which would determine the necessary buffer size.

o 452 W k()L The 3} 2ol o A% of of T T

e 0 <= rv < sizedul, & HSo| JFIom v EX 7} stroll 71 EFH QS UTH(str[rv] o &3
"\O' H}o| E A 9)).

e rv >= size A uw], 28 W3o] P T AZ3 W rv + 1 HfolEQ W 7} Q)
strisize-1]12 ojuj ' \O'?jb]l:]—.

e rv < 0L, “H7} L o) O‘O}ﬁ:ﬁ-ﬂﬂ-” ol = str[size-1]< "\0"' O] A9}, stro] YA
oA S5 ith ol o) e Aol S8 ZaEol wet thg o,

e et 2 AL 5989 EAANA SA 2] Wae AT

double PyOS_string to_double (const char *s, char **endptr, PyObject *overflow_exception)
Fart of the Stable ABIL. Convert a string s to a double, raising a Python exception on failure. The set of
accepted strings corresponds to the set of strings accepted by Python’ s f1oat () constructor, except that s
must not have leading or trailing whitespace. The conversion is independent of the current locale.

endptrO] NULLO]H j‘" ‘TZ]—% \iﬂﬁ-ﬁ]—l,]q_ ‘_,_;(],051 o] HE /\/\;(.] %Z}A %E&E_ﬁol o
Y4 valueError& WA 7|21 -1.0< 9kagh o}

endptr ©] NULL©] o}, 7153 ¢ @2 B2 A8 M35l *endptro] HEE A &2 A WA &
A 718 7| =5 A AT EXEY 27 MOIHEVBE A4 H 219 23 E@O] oL d,
*endptr 0] T’:x}'OﬂA /\] Z—],'“% 7]—3] 7]_._% /g% 3]—:1_’__ ValueError tﬂ-}\g }\] 7] -1, O J_Q_@_q ‘_)r

s 7Ffloatel]l #7338t 7)o V5 2 k& Uebd of (o & 501, o8] Z;HEolA] "1e500" 7} 2 22}
C,"Jj?j\%r/]-),overflow exception”7}NULLo| ¥ (A A3t B 59} 37) Py HUGE_VALS HF35} 11,
ol o= AR LHUth 2TEA oMW, overflow _exception Jo|H o2 AAE
bl Ak duth 2 o9 S WA 7L -1. 08 EF YT F A BF, HEd g oo A
WA EA1E 7197 £ % rendprr S AATUD

W35 THE o2 7h BB (]2 Sof vlEe] BX oje)), 4Ae sho] M 98 AR FHT 1.0
< whag .

rl

-
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WA 3.1 7}

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
Fart of the Stable ABI. Convert a double val to a string using supplied format_code, precision, and flags.

format_code='e', 'E', '£', 'F', 'g"', 'G' = 'r' F oo Pt 'r'o AL, AFH
precision-& 0 0] o] o spw] LA H UTh 'r' W E%E%— epr () AL x]ﬂ?,;}ql:}

flags+= Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 ¥+ Py_DTSF_ALT < 07] o)A &4 or & 4

A=dth
o Py_DTSF_SIGNZ val7} 57} obd i = &4 kst d £4E <ol 3 #2471 2+ A&
e}
A H .

 Py_DTSF_ADD_DOT_0-2 ¥t&hd £Atd o] A2 HolA] == &t
3}
H

P
tlo
N
o
<
- &

« Py DISF_ALT+ “HA” 2o d FAS FLste A= % EP LA g
= o

PyOS_snprintf () "' A2t thgt A A& FR A A

prype©] NULL ©] obU W, X1 E 7} 7Fe] 7] = 32 Py_
Py _DTST_NAN % 3tU2 A AH o], val7} 242+ §-3+ 5, 3k
Hl—il-g){o HEE FAFE o] & bufferol] st ZAE o] Ay, HE
£ PyMem_Free ()& ig'@w HkekE FAE S S Al 8l oF Fu T
B A 3.10] &7}

int PyOS_stricmp (const char *s/, const char *s2)
A FA 5 gl TAE vl o] s A EAE FAI St AU A28 stremp () £
AL ZA st

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_f size)
i FA TR gt B4 ulaL o] B4t tha £AE FASTHE U A9 SE strnemp () 9
Aol 27 25 o,

INITE, Py _DTST_INFINITE E+=
F+& NaN <& YERY Ut
Shol Ao oA NULL YU TH TEA

6.8 2| Z&M

PyObject *PyEval_GetBuiltins (void)
Return value: Borrowed reference. Part of the Stable ABL. & A A 333‘ zHd

glom Ag = Al ol o E 2 B9 builtins 2] YA g = uk %“42}

PyObject *PyEval_GetLocals (void)
Return value: Borrowed reference. Part of the Stable ABI AR A8 ZH Yo A
uhskal AL, @A) AW 5 el o] §lo B NULLS RHRh ok,

PyObject *PyEval_GetGlobals (void)
Return value: Borrowed reference. Part of the Stable ABL. @] A3 =g do] A HEy g HEE
wrEhel AL, A A S zE o] fled NULL S WU ok

L
o
2
>
o2k
ol
o
[kl
v
a1
o

12
g
>
0
2
=
A
it

PyFrameObject *PyEval_GetFrame (void)
Return value: Borrowed reference. Part of the Stable ABL. S A& A8 = AMe] o] = S whEkgh o}
t;j:]_xH /\1—(51] 2_/] _Lgﬂolo] A OIJE' NULLO]]JT;]._

PyThreadState_GetFrame ()& ZFZ AL
PyFrameObject *PyFrame_GetBack (PyFrameObject * frame)

Jrame Th Q] F 2 2 7FA S U T

Return a strong reference, or NULL if frame has no outer frame.

frame-2 NULL ©] o}] of of Tt

W 3.9¢ 27}

6.8. 2|4

i
rx

77



The Python/C API, £A| H{% 3.10.16

PyCodeObject *PyFrame_GetCode (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. frame T =5 7}A4 & th

Return a strong reference.
frame->NULL©] o ojof gttt A3 (Z# Y T =)= NULLE &= 55U
WA 399 7}

int PyFrame_GetLineNumber (PyFrameObject * frame)
Part of the Stable ABI since version 3.10. frame©] AR A& =9 = HS E Wt

frame=2 NULL ©] o} of of gt}

const char *PyEval_GetFuncName (PyObject * func)
Part of the Stable ABL func7} S+5, e == A 2dA AR E funcd o] S-S ¥kaslr, 18 %
RO func®] F O] o] 5= W Th

const char *PyEval_GetFuncDesc (PyObject *func)

£

Part of the Stable ABL func®] 3ol whe} A7 F2E S 9h3g o) vk3k groll= &4 2 miA =9
“()”,” constructor”, > instance” & > object” 7} EHF Ut} PyEval_GetFuncName () 2] A<} o]

€ ol func® 4 o] HUth

6.9 FH *

ojn

Z2A9 K|

0
ok

A
T

int PyCodec_Register (PyObject *search_function)
Part of the Stable ABL. |22 9 AM g5 S E ST},

g o 7, ofA 2 £ A] kT, encodings M7 A & R ESte] 4 HA e H50] A A
FEo] H=F Yk

int PyCodec_Unregister (PyObject *search_function)
Fart of the Stable ABI since version 3.10. Unregister a codec search function and clear the registry’ s cache.

If the search function is not registered, do nothing. Return O on success. Raise an exception and return -1 on
error.

H A 3.109) F7}

int PyCodec_KnownEncoding (const char *encoding)
Part of the Stable ABL. 2] % & encoding°l| th3ll 551 2 d o] Aol whe} 1 o]} 02 ¥h&hehyrh
o gt B ABEI

PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. 4 ¥F 74 7]u}F Q1 7 9 APL

object= errors 2 3 ] H ol 2] A 2] S A& 3to] A A H encodingol] Hi3] HAHE JAFAY T
AgFH Ut Fdlo] Ao H 7|2 WS A-23517] 98l errors 7FNULL & S Q15U T 97 EE e
o+ 9o LookupError & WA A YT}

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. 43F 749 7|9k t] 9 APL
object<= errors 2 7 1 F ol 2] A 2] WS A&t A A A encodingol]l W] LAH t I T w
AgEUch Zdo] FolH 7| E uH S AL2517) 98 errors 7FNULL € 4= 45U Th AT HE S

4 9129 LookupErrorS A Al Z Yt}
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6.9.1 3= x35| API

T}2 SFrol| A, encoding FAFE L EF AR A2 HET o 2IFHEE, ol HAUSS B3 A=
YLBEAS FESA ¢A FYUth 29 o] glod, KeyError 7 A% 1 NULL ©] ¥HEkg Ut}

PyObject *PyCodec_Encoder (const char *encoding)
Return value: New reference. Part of the Stable ABIL. 3] A encoding ol T}t Q1 Z T TF4+E 7FA Y th

PyObject ¥*PyCodec_Decoder (const char *encoding)
Return value: New reference. Part of the Stable ABL. 50 A encoding®l] B3t 1] T g+& 7L 3t}

PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. X A ¥ encoding©l] Yl et ITncrementalEncoder

A7 7HA g U

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. Part of the Stable ABL. A A ¥ encoding©l] ™) 3+ IncrementalDecoder

A7 7HA ST

PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. Part of the Stable ABL. X A ¥ encoding | ™ 3} St reamReader H E g

e MU

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. Part of the Stable ABL. A A ¥ encoding ] ™) 3t St reamWriter ¥ E g

48 A ST

6.9.2 SLIZE Q3L olz] X2|7]12 SE A API

int PyCodec_RegisterError (const char *name, PyObject *error)
Part of the Stable ABIL X] A name 02 o 2] A& FM T erorS SEF YT FZdlo] AFYE
T e TAHIEE  gle vl Ed S Edeta, JAFE/HIE 45 i%?’&ﬁﬂ name ©| error
i W= Xl**ﬂ ﬁia of o] E&—’Fi T3k

ZW e 3F}9 QA A E  UnicodeEncodeError, UnicodeDecodeError X =
UnlcodeTranslateError,] 12~2EHAE WolEol=d], BAZ7F HE EXy vlo]EQ A|H
29t ol £9) A LA ASl La ol 9% AL B GG UL (O] 4R E FRGE PhL
FUIZE o2 A& FRIFAL). FHS FoAX A& DA ALY, A 7F = AlE29
o7l 2 Aol B Aol AR/ RS ThA A2l of Sl 2 2 AS A BoE AT EFae
£ 98 FES Wl of ok

Aestd 0, g -1-& 9kEgy o

PyObject *PyCodec_LookupError (const char *name)
Return value: New reference. Part of the Stable ABL name 2 & 529 o8] A& S a&4+E 25U th
S5 A2 NuLLe] A E 4 =, o= “strict” of th ol 2] | 2] F9 o] vk 4]

PyObject *PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. Part of the Stable ABL excE o] 2] & WA A 71 Yt}

o

ﬂI

PyObject *PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABL. 59 &

e},

PyObject *PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABL. U Z = Q17 W o2& 2 L} U+FFFDE X &3t}

o

AVH I, FUTE o 2] & FA &

mlo

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABL. FUFE A7 9 o2 E XML =X 32 F %83
e},

PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABL U ZE QT H o 2] & W & A] o] 2 A o] = (\x,
\u 2 \0) 2 A B T

6.9. IH SEAL} X|H & 79
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PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. Part of the Stable ABI since version 3.7. U T E A7 o & \N{...}

ojaA ol ZZ X T T
B A 3.50] &7}
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ald

o] 49 ot AR Y3} RASA, 52 7 59 A7 W (]2 Fof, BE LAY ELwE
A2 Q) shol A AA| 9 4T A8 Gtk A = A7) Yol AH§3 W, vo] A o 91 7L WA F o
PyList New ()2 AT, $2o] obx NULLO] obd ko= AR A e el aE AR o], A
e 271345 A ke Aol A o] T2 ST 5 g5 uiTh

71 HY =2EZ

PyObject *Py_NotImplemented
2178 H @ 23tol thsl] A4ke] FEH A ka2 &El= vl AH8H = Not Implemented 4 5 &.

Py_RETURN_NOTIMPLEMENTED
Properly handle returning Py_Not Implemented 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)
34 fpoll AA o5 AUt ofl2] Al -1& WU Th flags 2= 54 A4 342 A3t
ol AR YT A A A8 = 7 L3 A2 Py _PRINT_RAWI U Th Fo] A1 9

o] str() °] 7| ZH Ut

int PyObject_HasAttrx (PyObject *o, PyObject *attr_name)
Part of the Stable ABL. 09| attr_name ) EE|HE7} oW 1S, T A] oW 02 W33t} o] AL
gto]# ¥ A hasattr (o, attr_name) I TS5 YT o] Tg5+= &4

__getattr_ () & __getattribute () WA EE T&t= T4 A=
SN L. Ay RS Adoedd A Pyobject GetAttr ()L AL A

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
Part of the Stable ABL. 0| attr_name Q)| EZHE7} QoW 1S, 738X ¢ko W 0L uistshc} o] AL
Jto]# T A A hasattr (o, attr_name) I F5 YL o] T4 A A5

__getattr_ () 3 _ getattribute_ () WA EE ZT&32 ¢
Ex T #AsE dYges JAFA FYstHA L. og B
PyObject_GetAttrString ()< AFESHYAl L.

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. Part of the Stable ABL. A 09| A attr_name ©] 2} 0] 52] o] E g
2 HAGUTH 4B ol ES R E ghe, AuohE NULLE WEH T o] AL ol &
o.attr_named} 553t}
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PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)

Return value: New reference. Part of the Stable ABL. AR 00l A] attr_name©)2}= o] 2 9] o] EZ|HE
£ 7HAs UL 4Fstd AERE 7S, Aufstd NULLS WHEH U Th o] A2 sto|xl 13 4

o.attr_name3} 55T}

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject ¥*name)
Return value: New reference. Part of the Stable ABL. & A9 tp_getattro &Fof vl X = g4t
o] E 2] {HE AH (getter) T AR (AThH) _dict__o] & oJEHRERET of] et AR 9
MRO Q&= 229 9o Y= 2T FEE 5 Th descriptorsol] £ 9FH A 2, o] o]
HU2IHHE dadi o]ERRERG A v tlo] B Haa Bl 13 A ksUTh
O% R koW AttributeError 7} A St}

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
Part of the Stable ABL. 21 A] ool] T3}, attr_nameo|2t+= 0|59 JETRHE ZS v o2 AATY
of A A] 9] S BB 7] AL -1 R YT AF 5t 05 W YT o] 21 sfol i £%
o.attr_name = v& ZS5gHht}
If v is NULL, the attribute is deleted. This behaviour is deprecated in favour of using
PyObject_DelAttr (), but there are currently no plans to remove it.

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

Part of the Stable ABL. ZJ A ol T3, atr_name©]2}= o] 2] JJEZHE TS v ez AT
O Als) Al G198 AN -1 E RagTh 4B 08 BT oL ol £

o.attr_name = v 353}

If v is NULL, the attribute is deleted, but this feature is deprecated in favour of using
PyObject_DelAttrString().

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABL. & AR 2] tp_setattro&Fol v X H = Al o] E B HE M E (setter) &} D
2] ¥ (deleter) 3. A A 2] MRO® Sl 222 9M oA vl o8 AT HE S 3t T d= |
Axds gA v el g o E2 HES A AL AR S AR T AR 184 o,
AA L] (Uthd) __dict_ oA EFEZF AR AU AAF Utk A8 00] whehe a1,
J8XA go attributeError 7} WA S -1 o] WS U T}

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
A ool T8l anr_nameo| b= o) &2] o 2 REE A Gtk A A -1 WA} o]
dlo]#H & del o.attr_named 553 Th

pa)
rlo

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
A ool thel, attr_nameo]2h= ©] 5] | E2|FEE AHAI U Th Af A -1S WHE3HU T o]
gtolH BA del o.attr named} == Tl

pa)
rlo

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. Part of the Stable ABI since version 3.10. __dict__ Y23 HE L] AH
(getie) & 918 A5k 9l 73 B o st 92l S BT

B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
Part of the Stable ABI since version 3.7. __dict__ Y2FHE 9 N H (setter) S ¢ 3 GuFA Q] +£3
ol 7R L DA ) A2 5 2ok Al Bl

B A 3.30] 7}

PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. Part of the Stable ABL. opid©ll 2] 3| XA H A4S A3l 0l T 029] ZHE
vl gy}, opid= py_LT, Py_LE, Py_EQ, Py_NE, Py_GT B=+ Py_GE & 3}t ofoF 31 27} <,
<=, ==, 1=, > B >=o S| Gtk o] shol M £H4 ol op 029 55 AITh o714 opi
opid°l 3B ot= AR AU Th AF Al vl g, A3 Al NULLS WEEh U o

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)

Part of the Stable ABL opid®l & &} A A H A4S AFR-31o] 0] 3022 ZHS v Wt opid=Py_LT,
Py_LE,Py_EQ,Py_NE,Py_GT X+ Py _GE F sfL}ojof 8tal 27} <, <=, ==, | =, > = >=0 3|

‘
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Fuch olg Al -1&, 237F Al olE 05, 237 e w18 WU o] 3o
op 028t F5FUTh 9714 opt opidoll 31 F3lE A4kAFY Y

=
E
rk
1>
O

o

231 01T 027} 4L A A o)W, PyObject_RichCompareBool () 2 APy _EQY A= 12,Py_NE
o 4L 08 WA,

PyObject *PyObject_Format (PyObject *obj, PyObject * format_spec)
Part of the Stable ABL. 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 formatted string
on success, NULL on failure.

PyObject *PyObject_Repr (PyObject *0)
Return value: New reference. Part of the Stable ABL. 2] 02 &2} = AE A=
d 2dS, Aot NULL S REEF U T 0] 21 Bhol M 2@ 4] repr (o) & FFZ YT repr ()
g gl o8} 528 Uk

W7 34014 WA o F4ol i ol Al Tw 1 o] HAlo] 3w o] glo] BA 98 283 WA

FEE Pk,

PyObject *PyObject_ASCII (PyObject *0)

Return value: New reference Part of the Stable ABL. PyObject_Repr () A, A 09 EAE BH S
A AR B \ %, \u = \U o] 27| 0]_ AHg3to] Pyobject_Repr () ©] REEHSE FAFF of| A H]
ASCII %x}% o] A o]g sttt o] AL ulo] W 20| A Pyobject Repr ()oll 93l wEE 23}

AR EAE & A FU T ascii( 1fH7<L trof o5 & =g Uth

PyObject *PyObject_Str (PyObject *0)
Return value: New reference. Part of the Stable ABL. 4] 0] EX1¥€ S A4t A& Al 414
£, A5 A NULLE BT o] AL sl W A str (o) 9 BEFULE str() HB
ol o8l mebA print () ol Qi E EESH YT
B 34014 W 7: o ool o)Al TW L ol A Alo] TR o] g0l B4 ol E 283 W2l
e R

PyObject *PyObject_Bytes (PyObject *0)

Return value: New reference. Part of the Stable ABI. 724 Xﬂ o vl EE 32 AL TH AojstH
NULL<, A-35tH vlo] EE AA & whgbg Ut ol o7 A7) o d wl] 3ho] £ 4] bytes (o)
9} 5 dYTh bytes (o) & &, 07 F5ol W 00;27]Q,Q uto] Ed A4 tf Al TypeError 7}
Ha“g?:}q o}

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Part of the Stable ABL. 2| 2 derived 7} Z- 2 2 cls@} T A3 A U clsoll A st S 1o 1S ¥kSks)al,
a8 ko 02 WY T ol g 7 A s 1S whEEU o
cds7t EZo|W, s R E 80101] & AA7 $8E Ut Rolx de] AA oA 1S wEkEy
A= 19] E]_Tl,l“ﬂx] okom go] Ut}
clsoll __subclasscheck () WA Z7F QoW PEP 31190 A9 H o) & 2 Za] A A}
3t7] A8 ZEH YT :’—‘37‘] ?%2“4 derived7} A == 7H B Z A2 of cs 13
JUth F cls.__mro__ o 2= o] JdHF UL
AukA oz Fef AR (F type ot A Fefo) <l
AAE=_ bases_ O]EFPHE(Ho)lx F 29 EZo)

% g% th

int PyObject_IsInstance (PyObject *inst, PyObject *cls)

5l
of &

Sor D & A A o

Part of the Stable ABL inst7} cls e 2 cls] A B S0 a0 12 ¥ESsl, 18X
02 02 WA L), o &7} A SHE -1 & e o2 & AT}

cs7t FZ o1, ds?] BE 5ol sl A A7 AP U Hol= shue] GAbell A 12 Ristkstd
dibe 10l Haz, 28 A ¢ko 0o Ut

71. AN Z2ESE 83


https://www.python.org/dev/peps/pep-3119

The Python/C API, £A| H{% 3.10.16

clsoll __instancecheck_ () HIAE7} Yo, PEP 31190 A= th2 A B Z 2 A S o
3t7] Y3 Z&H Uth :,_ng] 9%2?‘;, insti= 3l ;'EH/\ﬂclS-/] ABFHAL o clse] A2HAY

g},

A2BAinst= __class_ OEZHREE 7MIFC2ZN ZH2ZE = AS AFYT = AF
Yt}

WA clss __bases__ AJEEHEM| o)A FH 29 FEZojoforFUthE 7o 2H, FHAE
rFst=A o) o) S| AT Rl A E AT 4 A5yt

Py_hash_t PyObject_Hash (PyObject *0)
Part of the Stable ABI. AR 0] | A gk Al Atst 1 wkskghu o). Aoy -
to]# EH A hash (o) 9 55U T

H A 3.20]| A ¥ 7 : The return type is now Py_hash_t. This is a signed integer the same size as Py._ssize t.

[N

g dks}st

iy <)

°
£
)
pau)
rlo

Py_hash_t PyObject_HashNotImplemented (PyObject *0)
Fart 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. )] 05 F o2 7432810 18, 127 9o
EHA not not o FFHYTH Afstd -1 WA}

int PyObject_Not (PyObject *0)
Part of the Stable ABL. 1A o0& o2 71331 0&, 218
84 not o9 5 UUTh AssHE -1 vEEh ok

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.

u)
(@]
o
rﬂ‘.
it
s
A
=
o
S,
rlo
i)
o
%

2 95O 12 HBF L) o AL Tho] A

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
Return non-zero if the object o is of type type or a subtype of #ype, and 0 otherwise. Both parameters must be
non-NULL.

Py_ssize_tPyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
Part of the Stable ABL AR 09] A0S WEFUTH AR 07} A A2} 0P m2E 2L AT,
N2 Aol 7k wmarg Ut o2 7} wdsid —1 0] wahg Utk o] AL Sho] M EH 4 len (o) 9
== 3]t}

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
Return an estimated length for the object o. First try to return its actual length, then an estimate using

__length_hint__ (), and finally return the default value. On error return —1. This is the equivalent
to the Python expression operator.length_hint (o, defaultvalue).

W 3400 F71.

PyObject *PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. Part of the Stable ABL. 2} A keyoll 3| B3}= 0] R A4S W18 A} Al 9f
Al NULL= R T o] 22 glo] W 8 A o[key] & F5FUTH

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

Part of the Stable ABL 7] keyE gt voll Wl BT, A7) A] o] 9] & AN 1 -1 BT
43 08 WAL AL oIt BF olkey) - v EEIIT of B vl oY
2x2 FA4 et

int PyObject_DelItem (PyObject *o, PyObject *key)
Part of the Stable ABL. A ool A A keyoll th3l vfd S A ATt Asjstd -1 wkshd o).
o] AL vpold £ del olkey] 9 &S FUTH
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PyObject *PyObiject_Dir (PyObject *0)
Return value: New reference. Part of the Stable ABIL. ©] A2 ulo] ¥ T3 A dir (o) & 5531, 2 A
Aol A g e EAAe] (Mol E 5 9E) e AES WA A, o217} Yow x
Utk Az7FNULL O |, Tho] & dir () 3} W]k, & =
B, A8 ZE o] &8 of 9lA] koW NULL o] vk

A} A o (locals) &] o] 52 wiEst}; o]
3 3EE] X9k PyErr Occurred ()& AR &S

wEgh

PyObject *PyObject_GetIter (PyObject *0)
Return value: New reference. Part of the Stable ABIL. 0] 212 o] 3 4] iter (o) & TS5 YT
A7) 12kl o2 Al =& o] B} o | & WHESEA o, 217 7} o] u] o] el el o] €] o] W A A E W
FUch A E o Eel o] E & 5 g2 W TypeError & B4 7] T NULLE WHEHgh o}

PyObject *PyObject_GetAIter (PyObject *0)
Return value: New reference. Part of the Stable ABI since version 3.10. This is the equivalent to the Python
expression aiter (o). Takes an AsyncIterable object and returns an AsyncIterator forit. Thisis
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.

B A 3.100] =7}
72 S=ET2EE
CPython& F 71A] <& 22 EZS A4t} ip_callz} ¥ B Z (vectorcall).

721 tp call ZIEEE

tp call e ARTE 2o daBaE ZBYUD SR ABL 3 Tah

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

vto] ¥ T =9 callable (*args, **kwargs) & FAFSHA, 914 AAE 98 &
A G B E AHEEte] EE T args= NULL o] ofu of of Fth (AA}7} ¢
BIAAIL). AT 7| N = A A7) QLo kwargs= NULLE 5= 15U Th

o] F AL ip_call| T AFEE = Ao] obdUth: tp newst tp initE ARE o]& Ao 2 Agdch

To call an object, use PyObject_Call () or another call API.

23} 7
ow

fus

41 %o

—

=
A

7.2.2 HIE{Z(Vectorcal) Z2EEE

WA 3.90] =7}
Hi‘E%% ZZ2EZZ2PEPSNNAN STEEEES =7 A F7Z2EZE TYFHJFULR
o] 214

@ FH L8, CPython 2 & 15t U5 S Z o of 5 ”“E%*—— AUk 28 o] A2
A3 72 o] o}uqr/} T8t YB A AR} B2 (PyObject_call () 2 AME3FA] 9F 1
/\}i’ﬂ&ql‘/}. wEbA, HEES 7\]1’16} ZHEE tp_calls :rLfﬂOHO]E E}HD} EShoH ZREEZS
AbEBt=A 2t HA gle]l FElES T YA FAsaloF T ol & s AFEH = U
PyVectorcall Call ()& AAst= ZAYYrtt o] Ao &2 X8}

A IS AYsHE FUAE 2L A0 QES tp call S WEA] TAT o} FU T

p_call 2tF = ATHA 2o At MEZ LS TANAE BT & Sol, 9T EAT} oA AAE
Q1A 3-8 3} kwargs AU 2] 2 W 8] of 5hE, M E1 2E T AT ol %7 Ui ch

N
N
fol
]
[
Hu
tm
Mk
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Z 2= Py TPFLAGS_HAVE_VECTORCALL Z ¥ 1E X331 tp_vect orcall _offsetg vector-

callfunc 7} 543 AR F2A el exfow ARse] MEZ Z2E2S TAL 4 STk

AL e e AP e B4 E el ATk

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

o callablee T &%= A A YU ch

- argec 9170 QA 1 A wak A9 dAel ez FYB A A4 Bl w
NULLY = 5 th

o nargsf= $1%) Q1#}2] S0l PY_VECTORCALL_ARGUMENTS_OFFSET Z 2| 18 t 3 A J Utk
nargsfoll A AA| Y 2] AR} =& Ao B, pyVectorcall NARGS()E AFE3HIAI L.
o kwnames+= 7|91 = Q29| o] 55 T = FEYUTh ohAl T, kwargs g e 7). o] o]
‘Et A (strofuh A H ﬂﬁi«l Ax®x)ojofopstn s oF FUth 71 = AAF
o, kwnames= B A NULLQ 4= Q& Ut}

PY_VECTORCALL_ARGUMENTS_OFFSET

o] 227t ME Z nargsf AA e AAHW, JFTEA4E YANH SR args [-1]1 S WAT F U5
ek 5, E MR 2L 109] o1 LIED & el 2V E 958 B
args[-1] #= Fdsfof
PyObject_VectorcallMethod () & A%, ol 22+ th4l args[0] o] HAE & AL 91

.

27185 ¢l o)) AFFA & 4 9L wnjth, $E A= PY VECTORCALL_ARGUMENTS OFFSETS
ARESlE o]l EH UL o2 A 3d AZE WAMES} T2 ZFHE0] T4 T & (Y self AAE
Zoele) S M- 28307 v 5 syt

HEZS T E AAE TE38HE, tE SHESN AR S5 AP 55 AFE3AA Al L.
o]

PyObject_Vectorcall ()2 ¢ Z /M A g ULh

2
N

31: CPython 380 A WEZ APIS} #Hd T4+ Yol REo] £2 o522 FAAHS
Z2 A8 4+ dAF5YT: _PyObject_Vectorcall, _Py_ TPFLAGS_HAVE_VECTORCALL,
_PyObject_VectorcallMethod, _PyVectorcall Function, _PyObject_CallOneArq,
_PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArg. = 3l

PyObject_VectorcallDict + _PyObject_FastCallDict E A FHASFSUTL oA o]F &
A3 BEo] gle MELR o] BHo=r Fogyrh

A |0

ok

p_call-& A&, 3] S &A= A7 ol s A- T 87 flssyth CPythOH* p_call-& A8t &
A Py_EnterRecursiveCall () J}Py_LeaveRecur51veCall () & AFESh T}

EEAHS A8 AHEES AEstd T2 Al 284 5t 95 EAE 2853
Py_EnterRecursiveCall I} Py_LeaveRecursiveCall < A3l oF $Fu] t}.

_,d
1)

HE{Z X|2 API

Py _ssize_tPyVectorcall_ NARGS (size_t nargsf)
W B2 nargsf QX7 Fo AW, AA| A 45 wBFUTh A4 e 55U

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

I, FE FFS 98] pyvectorcall_NARGS &5 AF&-3) of gy .

WA 3.8 =7}
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vectorcallfunc PyVectorcall_Function (PyObject *op)
op7t M E 2R EF S A YSHA ko™ (F o] A|P3HAl E AU ALH A7 A A 8HA] ek 7] w2 o)),
NULLZ W&oyt 287 ko, opoll A8 WEF g4 2QAEE whsd Yt o] =
A2 S DA 7| A Fs U
O] AL op7t ME| Z L A A=A E Feldt= ] F& F823}H,PyVectorcall_Function (op)
I= NULL% gelste] +3 & 4 dF Yt
w7 3.8¢ 7%

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
S22 gAY Eld 4 Fo] A Y X} 71N = AALZ callable®] vectorcall fun

ne o}
o] AL tp call €% YAY tp.call F&ol| AES7] AT 55 F-dUTh
Py_TPFLAGS_HAVE_VECTORCALL Z# 1& Q131X 91 tp_call® Z W3} k<51t

WA 3.8 F7}

Ty o

7.2.3 X S& 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.

e EE S b5 W B4 E SR AYUTH AT NS A HYAE B2 HAA L.

it
2

Sk~ Z23E args kwargs
PyObject_Call () PyObject * | H= g A 8]/NULL
PyObject_CallNoArgs () PyObject * | — —
PyObject_CallOneArg () PyObject * | 1 AA| —
PyObject_CallObject () PyObject * | FZ&/NULL —
PyObject_CallFunction() PyObject * | 3™ (format) —
PyObject_CallMethod () obj + char* ¥ " (format) | —
PyObject_CallFunctionObjArgs () | PyObject * | 7} (variadic) | —
PyObject_CallMethodObjArgs () obj + name 71 (variadic) | —
PyObject_CallMethodNoArgs () obj + name — —
PyObject_CallMethodOneArqg () obj + name 1 A A —
PyObject_Vectorcall () PyObject * | WEF R
PyObject_VectorcallDict () PyObject * | WEZF g 8]/NULL
PyObject_VectorcallMethod () arg + name HE = e =

PyObject *PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. Part of the Stable ABIL ++ ; args 2 Fo] R A} A ] kwargs 2 o] R
o]E9l= o xE F & E vo| N A callabled S =T}

args'= NULLO) R0l ok ek | 47} 82 9o ¥ S ASSHIA L. ol At
I Q3R] ¢F O |, kwargs= NULLY 4= 155U Tk

Al &5 A5 WHEsha, /‘aﬁﬁs}@ o]l @] & 2FA A] 7] 11 NULLS ¥F3hsh o}
o] AL t}2 o)W AT T3} callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)
Part of the Stable ABI since version 3.10. A} glo] & & sto| ¥ A A callable S T =3t} AA}F
Qo 2el % shold AAE FEHe 1 EEAL PRI

AEsld $& 23S ke, A st o 9] & WA A 7] 3L NULL-S WHEHsHY
WA 3.9 7}

PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)
23] 1708 A A A arg® 7|9 = AAF §lo] E2lE stol W AA callables T2 3T

ok

—

=
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PyObject *PyObject_CallObject (PyObject *callable, P\ Ob/'ecl *args)
Return value: New reference. Part of the Stable ABIL. 52 argsoll 2|3 0] X QX2 Z2|E go|H AA|
callable 553U T 91747 B2 52 90 W args - NULL S % 91211 .
A5t 35 235 wkshetal, Asfstd o 9] & HA Al 7] AL NULL= W T
o] AL t}2 o)W HTHAA T ZT53 ) callable (*args).

PyObject *PyObject_CallFunction (PyObject *callable, const char *format, ...)
Return value: New reference. Part of the Stable ABL. 7} 742 C Q12 F 8| & glo| W A A callable
= ZEdYth CAA = Py_BuildValue () 2Bt T W F2E 5 AH&-5te] 7)< Yt format

2 NULLY 5= o, A7 Al g5 A 945 veRd Y
AEstd & 438 Nhgetar, A v s o9 & S A 7] 2L NULL-S W3k o
o] AL Ths Fto] W HHA N FF5FUTH callable (*args).

Note that if you only pass PyObject* args, PyObject_CallFunctionObjArgs () is a faster alter-
native.

WA 3404 M formare] o] char *oll A WA A5

PyObject *PyObiject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference Part of the Stable ABI 74 N49] C ARE AFRSE] A A 0bj ] name
olgb= o] Y WANEE TEFUTE C AR FES B8Nk ot Py _Buildvalue() ™
AL ® 7legyth

format-2 NULL Y 5+ 9l oW, AA7} Al 55 A b2 e iy o

4FotH & 435 vhghelar, Aufshd o 9l & A A 7] 3L NULLE W3 o)

o] AL th vtol W F A A TS FUTH obj.name (argl, arg2, ...).

Note that if you only pass PyObject* args, PyObject_CallMethodObjArgs () isafaster alternative.
W 3400 A WA : name} format®] P o] char *ol|A WA= 5T

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
Return value: New reference. Part of the Stable ABI. Call a callable Python object callable, with a variable
number of PyOb ject* arguments. The arguments are provided as a variable number of parameters followed
by NULL.

4FotH & & 435 vhgelar, Aufshd o 9l & A A 7] 3L NULLE W o)
o] AL TS vtol W A A I 55Ut callable (argl, arg2, ...).

PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. Part of the Stable ABI. Call a method of the Python object obj, where the name
of the method is given as a Python string object in name. It is called with a variable number of PyObject*
arguments. The arguments are provided as a variable number of parameters followed by NULL.

4FotH ©& 435 nhghekar, Aafshd o 9| & A 7] 3L NULLS W3y o)

PyObject *PyObject_CallMethodNoArgs (P) Object *obj, PyObject *name)
A7} §lo] Thol W A obje] MM EE TEFUTE o] 714 M A E o] B2 nameo] A Tho] A E 2
A= AFFH Yt

st =& AE Webetar, A et o 9l & WA 7| 3L NULL& RE3h T
W7 3.9 F7L.

PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
S A2 Q2 arg 2 3ho] W AR objo] MINEE TS YT o] 714 WA = o] 52 nameol| A }o]
W EAD AA 2 A H o

4EstH ©& 438 vhghekar, A s o 9| & A 7] 3L NULLS W3y o

Fl
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A 3909 7}

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

*kwnames)
Z rﬂ gto]l W AA| callable =T Uth QA= vectorcall func 2F 225U th. callable©] W E]
=2 A Y3, callable| A7¢H e Z T4E A &P

HEote % 23S ek, Aok o) 2] & BAYA 7] 3 NULL-S W o
HZ 3.9 F7%

PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, Py-
Object *kwdict)

AR A7 A2 22 EZI F 3] QA A T G kwdictZ A EE 719 = AAZE callable
23z Ayt args Wi 9-& 91 2] A& 2 T}
B %
o]

o:
o

¢

HAoZ AR =2 EZN BAAGlo], A= t&%ﬂokﬂqq webA], o] S S E Ao Al
v 7] = JAAE AR Fu 7 E 9 2] 7F YA R 9 A AR ti g {E o] ¢l i vk ARE
af| oF g ok

WA 390 27}

PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf,
PyObject *kwnames)
HEE $F 73& A3t A =EE izs]"/]ﬂ' HA = o] 52 o] 4 ﬁ—?(]- name 2.2 A&
AUtk WA= SE5 = A= GVgS[O] o, args[I] oA A Z3t= args Bl E L 59 A&
e U Tk st o] o] 91 2] Q1A7F 9l of oF FrU T nargsf+= argsl0]& £ FH3E 91 2] (1A} o],
args[0] grol A1 Ao g WA E 4 Qlo W PY VECTORCALL_ARGUMENTS_OFFSET | Ba] Y
th 719 = QA= PyObject _Vectorcall ()olAAH A&E 4 54T

WA Py TPFLAGS _METHOD_DESCRIPTOR 7]%°] Q.0 W, AA] args M E]E QAXZ AAT A ¢
e WM E AR E TE P

dFetd 52 ZIE whshetar, Asfstd o 9] & WAl 7] AL NULLS W23 o

H A 3.90] 27}

724 SZ X3 API

int PyCallable_Check (PyObject *0)
Part of the Stable ABL. 21| o7} S8 & QA I Ut AA 7 S8 ojH 12, 22X o0
BTG, o e 54 S g H o

73 A =Z2EZE

int PyNumber_Check (PyObject *0)
Part of the Stable ABL. AR 07} A Z 2 EZS Al Z5HH 12 W85, 232 kol ARAL 913t
Pt o B4t A AFEITh

B A 38014 MA: o7} A~ A4 1S ke T

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL 0l 3} 02& T 3+ A3, A 9] Al NULL S HESHEHU T}
o) A2 shol A HAA o1 + 029 BS L.

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL ol 9| A 025 "k 23} }, A9 A NULL-S WHEHgHU o}
AL Tol 8 HAL ol - 029 FE U

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI. 0l 3} 025 F3F A3}, A3 Al NULLS WHEHg]

o2& shol ERA ol * 029 55Tk

—

Sl=8
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PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value New reference. Part of the Stable ABI since version 3.7. 01 3} 025 333 FASF A3}, 49
A NULLZ RS th o] A& sho]H 84 ol @ o029t 55 ch

B A 3.50] &7}

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI. Return the floor of o/ 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 ABI. Return a reasonable approximation for the mathematical
value of o/ divided by 02, or NULL on failure. The return value is “approximate” because binary floating point
numbers are approximate; it is not possible to represent all real numbers in base two. This function can return
a floating point value when passed two integers. This is the equivalent of the Python expression o1 / 02.

PyObject *PyNumber_Remainder (PyObject *ol, PyObject *¥02)
Return value: New reference. Part of the Stable ABIL 0l 2 02 2 & L A, Ao Al NULLS HF3HsH
Utk o) A sl HAA o1 ¢ 029 FS UL

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. W7 &= divmod () & 23} A 2. AustdA
NULL2 ¥Fghehy . o] 212 sto] i £ & 4 divmod (01, o2) &5 HUH

PyObject *PyNumber_Power (PyObject *ol, PyObject *02, Py Object *03)
Return value: New reference. Part of the Stable ABL. W7 3+ pow () }Z
2 N T o] A2 shol i BB pow (01, 02, 03) %FS L
O 038 A8 2 ¥, 2 A2l ol by tone ALSAA L (030] NULLE Ageld T2 v
A 27} A g ).

PyObject *PyNumber_Negative (PyObject *0)
Return value: New reference. Part of the Stable ABL. A& Al 09] 22} Zk(negation) 2, A 3] A] NULL-S
W T o A8 shol W E A —09) B 5 T

PyObject *PyNumber_Positiwve (PyObject *0)
Return value: New reference. Part of the Stable ABL. & A] o0&, A 3] A] NULLS ¥I&shU ) o] A2
Shol A A +o5h 55 F .

PyObject *PyNumber_Absolute (PyObject *0)
Return value: New reference. Part of the Stable ABL 02] A zko| U, A3 A NULL-E WHEHghUth o] A
L slol W A 4] abs (0) I F5 Tk

PyObject *PyNumber_Invert (PyObject *0)
Return value: New reference. Part of the Stable ABL 38 Al 02] ¥] E YA (bitwise negation) &, A 3] A
NULL= Wh&H gty th o] 212 vho] i 284 ~o 9} S5 dUTH

PyObject *PyNumber_Lshift (PyObject *ol, PyObject ¥02)

Return value: New reference. Part of the Stable ABL. A3 Al 0l & 022 Y&E0 2 A ZE 3 A5,
A3 A NULLE W o] A2 TolH RAM o << 029 EEFIT}

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. 35 Al 0] S 02WHE S EE0F A|ZE
A3 A NULLE WS oF. o] A2 shol W B o1 >> 029 FEF UL

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL A& A] 0l ¥} 022] “B] EH = 2] 3 (bitwise and)” =,
A5 A NULLE BT o] A2 sold EAA 01 & 029 ST

PyObject *PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. A& A] 01} 022] “B]|E Y v E} & = 2] g (bitwise
exclusive or)” &, A3 Al NULL-Z 9hHHUoh o] A2 Fho] A 84 o1 » 028 55 F YT
PyObject ¥*PyNumber_Ox (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. A& Al 0l 3} 022 “H] E Y +=2] & (bitwise or)” <,
A A NULLS WU Tk o] 212 ol A ol | o289t FEHYTH

rok
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)
i
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PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL 0l ¥} 025 T $F A ¥}, A 9] A] NULLS WHEHSHU T
o] Ak ol o] A1 ASHH A| A}E] ol Al (in-place) T FH Utk o] AL o] £ ol += 029 FF
Fuok
H

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)

o] A4k ol o] A1 4t A A2 ol A (in-place) 523 Y th. O] 7 3 «L‘r°]"ﬁ T ol —= 029 5%
o,
PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL ol 3} 02E 3 3F 27} }, A9 A NULL-S ¥HEHsHU o}
o] Ak ol o] A/ ATHA A AE] ol Al (in-place) TFH U th o] AL o] W 4ol *= 029t FF
S o,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABI since version 3.7. 01 3} 025 3§ & F A3 23}, A3
Al NULL< ¥HeHghu o} o] 142 of o] A A8 A 2F] ol A (in-place) 523 g U T}. o] A& Thol A
& ol 6= 029 FFFUTH
WA 350 F7)

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL 0l -2 02 2 U 382 & Z o (floor) U, A 1 /\]
NULL-Z 9hEHgh o} o] A4E-2 ol ©] A4 3 A AL ol A (in-place) 5=38 5 Y T}, o] 212 sho] % 74
ol //= o298t FEHUT

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject ¥02)
Return value: New reference. Part of the Stable ABI. Return a reasonable approximation for the mathematical
value of o/ divided by 02, or NULL on failure. The return value is “approximate” because binary floating point
numbers are approximate; it is not possible to represent all real numbers in base two. This function can return
a floating point value when passed two integers. The operation is done in-place when ol supports it. This is
the equivalent of the Python statement 01 /= 02.

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL 0l 2 02 2 & L A, Ao Al NULLS HF3HsH
Ytk o] A4k ol 0] A @3 A AL of| A (in-place) 43 B U T} ©] 22 o] 2 3
5

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. Part of the Stable ABL. W& k4= pow () E ZAZXsAAN L. AsfsE NULL
= g T o] A4k ol o] Al A8t A A}2] ol A (in-place) 5+ FFH Ut} ©] 212 037} Py_Noned
rrH ol M F7F ol **= 029}, 1¥ A O pow(ol, 02, 03) Y AAe] HIFH FTFFUTH
035 A o}ﬂi , 2 AbE] ol Py Noneg& ALBAAIL (030 NULLS ALt 25 v a] A4
27h AT,

PyObject *PyNumber_ InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. dF Al 0] S 022 YZEO0F A|ZE
A3l Al NULLE ¥HHU T o] A4k ol o] A A A 22 ol A (in-place) T3 Ut o] 212
gol W B ol <<= 028 F5 Y}

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. 33 Al 0]l 2 022 LEZE0 7 A ZE 3 AE,
A5 Al NULL-E S th o] A4k ol o] A1 Q3HH A A2 ol A (m place) FEFEYUTH o] A2
SFol B3 o1 >>- 029 5T

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. A& A] 0ol 3} 022] “H] E ¥ =] (bitwise and)”
=, A3 Al NULLS RESHEHU T} o] A4k ol o] A A8 A 2L ol A (in-place) 533 U Th. o] A&
g}o ]/}H B2 o1 &= o285 -61—141;].

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL. A& A] 013} 022] “v]|E X v EFA 1= 2] & (bitwise
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exclusive or)” &, A3 A] NULL-E QMU T o] A4k ol o] 2| QA A A2 of| A (in-place) =38 3
Uth ol AL ol A B ol = 029 F5 T

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *¥02)
Return value: New reference. Part of the Stable ABL. A& Al 0l 2} 029] “B| E ¥ +=2] g (bitwise or)” <,
A9} Al NULLS REE U T o] b2 ol 0] A J?f}‘ll Al A} ol A (in-place) =3FF U Th ©] A
Fold FF ol |= o028 FEHYh

PyObject *PyNumber_Long (PyObject *0)
Return value: New reference. Part of the Stable ABL A& A| A4 AA 2 HEH o0&, A3 A NULLS
WL T o] 28 shol A EAA int (o) 9 55Tk

PyObject *PyNumber_Float (PyObject *0)
Return value: New reference. Part of the Stable ABL. A& A] float 21A| 2 HEH 05, 43 A] NULLS
MBI o] AL whol 4 EAA float (o) & 55T

PyObject *PyNumber_Index (PyObject *0)
Return value: New reference. Part of the Stable ABL. A& A] o] int2 W3 H oE, A3 Al NULLS
HHehety ok A9 A] TypeError o€ 7} A gy o}

H A 3.109]| 4] ¥ 7 : The result always has exact type int. Previously, the result could have been an instance
of a subclass of int.

PyObject *PyNumber_ToBase (PyObject *n, int base)

Return value: New reference. Part of the Stable ABL. B4 n& A5 baseS AFR| A HES EAGS
WPRRPI T base 914FE 2, 8, 10 5 163 Shupo] of ?MB} A42,8 e 169] 39, Whekd 4
2 '0b', '00" HE= '0x"' 9 A5 FAAZL 742} kol 25U th no] stol A int 7} of U, WA

PyNumber_Index ()& W3 Ut}

Py_ssize_tPyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Fart of the Stable ABI. Returns o converted to a Py_ ssize_ t value if o can be interpreted as an integer. If
the call fails, an exception is raised and -1 is returned.

If o can be converted to a Python int but the attempt to convert to a Py_ssize_t value would raise an
OverflowError, then the exc argument is the type of exception that will be raised (usually IndexError
or OverflowError). If exc is NULL, then the exception is cleared and the value is clipped to
PY_SSIZE_T_MIN for a negative integer or PY_SSIZE_T_MAX for a positive integer.

int PyIndex_Check (PyObject *0)
Part of the Stable ABI since version 3.8. Returns 1 if o is an index integer (has the nb_index slot of the
tp_as_number structure filled in), and 0 otherwise. This function always succeeds.

74 AMAADZES

int PySequence_Check (PyObject *0)
Fart of the Stable ABI. Return 1 if the object provides the sequence protocol, and 0 otherwise. Note that
it returns 1 for Python classes with a __getitem__ () method, unless they are dict subclasses, since in
general it is impossible to determine what type of keys the class supports. This function always succeeds.

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
Part of the Stable ABL. A5 A] A|A 2 02] AA =& ¥kEsta, Aofstd -1 wt&gct o] AL
gto]d @4 len (o) & FFFU

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. Part of the Stable ABL A& A] 01 2} 029] o] o] £ 0] 7] & ¥i3tsl 1, A 9514
NULL-E WS T o] A2 Skl W A4 01 + 029 FE Ik

PyObject *PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. Part of the Stable ABL. A| A2 AR 0& count H WHE 3 2 7} & ¥l3tsh AL,
A Al NULL S WYtk o] 22 stol W 2@ A o * count - FEIYTH

£
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PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject ¥02)
Return Value New reference. Part of the Stable ABL. A& Al 0l 2} 022] o]o] & o] 7| & w335t , A v 5t
W NULLZ RFHHU T o] A4k ol 7} A A sHA Xilxhﬂ ol A (in-place) 5~ U T}. o] A& shol A
FHd4 ol += 028 FS5FTYTh

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. Part of the Stable ABL. A| A2~ AR 05 count H ¥HE S ATE W35HA
th A3 Al NULL2 ¥hHHU o) o] 4R o7} A4 6FH A2} ol A (in- place) FTRP Yt o
ol 8 A o *= count o -FEFUTH

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference. Part of the Stdb]e ABL 09] i HA] 8 AE ¥lE3l A A3 NULL S
whRkgh ) o) 212 shol Wl E84 o (1) % E5 T

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. Part of the Stable ABL. A] A2~ A A 02] il &} i2 A}o] 2] &£8fo
ALk, A9 5k NULL & W o ol 212 shol A4 o[i1:12) 9 55 Utk
int PySequence_SetItem (PyObjecr *0, Py_ssize_t i, PyObject *v)
Part of the Stable ABL. 1A vE& 098] i YA Q40 Oyt Aot o & YA 7L -1
B Tk 459 02 MR o AL Fol W B oli] = voF EETUTH o FHE v
of thgt FxE FAA dFUTh

If v is NULL, the element is deleted, but this feature is deprecated in favour of using
PySequence_DelItem().

pa)
rlo

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
Part of the Stable ABL o A 9] i AR 8 425 A Yl A5t -18 WSyt o] A2 slo| A
T del olil g F5HYTH

int PySequence_SetSlice (PyObject *o, Py_ssize_til, Py_ssize_t i2, PyObject *v)
Part of the Stable ABL. A|A 2 AR vE A2 AA| 09 il oA i2 AFo]9] £Eo]2of th Y gyt
o] A& ol T olil:i2] = vetFEHUTH

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Part of the Stable ABL. A| @2 AA| 09 il oA i2 Abo] 9] &8lo]A~E AHA| Y t) Astd -1&
AU o] A2 Fol FA del o[il:iz] ¢k FSFYTH

Py_ssize_t PySequence_Count (PyObject *o, P) Object *value)
Part of the Stable ABL 09l 1= value®] 5 33Ut} =, 0key] == valueE WE3}E= keyd
S8 MBI A EHE 18 WU ol AL shol W EAA o.count (value) % EE%
Utk

int PySequence_Contains (PyObject *o, PyObject *value)
Part of the Stable ABL 09| value7} J=2A] 823Ut} 09 &E = 17} value2} 2
3, YA oW 0 whER YT oY Al -1& t&%é}b}ﬂ}. °l < ol A4
T U

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
Part of the Stable ABI o[i] == value—a— NES= A WA AP A E HEEE YT o7 Al -1
U o) o] A2 stol A £ A o.index (value) & 55 YT

PyObject *PySequence_List (PyObject *0)

o 12 ulsel
value in o2}

Return value: New reference. Part of the Stable ABL. A] £ ébl- ol B E 0} & YLE /IR B2 E
AAE whehot AL A5t NULL S WHEH U T WESkE BlAEE AR o HAAFH YT

o] AL vtol MW A 1ist (o) & FS5Y L]

PyObject *PySequence_Tuple (PyObject *0)
Return value: New reference. Part of the Stable ABL. A| A2 o|HHE 08 Z2 Y& S /A /F&
AH 2 WAL, Ash oA NULLS BSHUTh o7t FE o] W, A2 L Mﬂ aleks] 3, 12 A
Gom FEol 4 WY e BEo| LI o] AL Tol# EHA tuple (o) 2 BE T

PyObject *PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. Part of the Stable ABL. A| 21} o] Bl #] 8 o0& T} PySequence_Fast*
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AD Bl A8 S Sl AR L BB A7 A A ol E B ] b mg A
£ % A4 5] TypeError® WA AUt A7) Al NULLE W o).

PySequence_Fast* &4 = 07} PyTupleObject W PyListObjectEtal 7} A 31 02 d] o]
oo A7 AN 237 wFofl o] 2A o5 EJF Yt

CPython & Al A O 2, 07} o] 1] AJA AU 2| AEW, vhehg Ut

Py_ssize_tPySequence_Fast_GET_SIZE (PyObject *0)
Returns the length of o, assuming that o was returned by PySequence_Fast () and that o
is not NULL. The size can also be retrieved by calling PySequence Size() on o, but
PySequence_Fast_GET_SIZE () is faster because it can assume o is a list or tuple.

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 02 i AR 2 425 ¥l3}3l=4|, 07} PySequence Fast ()l 2|3
WH2E 911, o7FNULL ©] ob U W, i7} A A Well okl 7-8 S ot

PyObject **PySequence_Fast_ITEMS (PyObject *0)
PyObject Z Q1] 9] 317 v IS WF&g Ut} o7} PySequence_Fast () ol &3] W+&= A1, o7}
wuLL o] obul2ha 7 g e

g2 2717 AH W, AT Fo] G2 DS AWAG 5 3ol 254 A L. wekA, A
N R EET- L R R R

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t1i)
Return value: New reference. 02 i WA Q45 W3t Ay, A9 NULLS WHEHg Y o
PySequence_GetItem ()2 W2 & Alo] X9k ool 3l PySequence_Check () 7} QA A A A}
3} 911, 25 AU AE 2 QoA W4

75 1 o E2EZ

_4

PyObject_GetItem(),PyObject_SetItem() B PyObject_Delltem()E ZZI}HAL.

int PyMapping_Check (PyObject *0)
Fart of the Stable ABIL. Return 1 if the object provides the mapping protocol or supports slicing, and 0 oth-
erwise. Note that it returns 1 for Python classes with a ___getitem__ () method, since in general it is
impossible to determine what type of keys the class supports. This function always succeeds.

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
Part of the Stable ABL 4% Al A7) 09] 7] 42 Weks}1, Ashsh@ —12 wHEHg LT o] shol A
#d4 len (o) 5 FYTh

PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
Return value: New reference. Part of the Stable ABL. F X} keyoll 3 B3l+= 02] 24 A3 A] NULLS
HhghgtU Th o= stol A @A o[key] & FFHJUTH PyObject_GetItem ()= FR A A L.

int PyMapping_SetItemString (PyObject *0, const char *key, PyObject *v)
Part of the Stable ABL. A ool A BAFE key S Zhvoll vl A gt} Aoshd -1 wiast} o] A2
vtold £ olkey] = vt FSHPULE PyObject_setltem ()= FRIAHAL. o] T vol
et F2E FAA s h

int PyMapping_DelItem (PyObject *o, P\ Object *key)
A7 001 A A7 keyo] th 3t vl B2 A AGU T Asshe 12 .
del olkey] & Z53shch O]ﬂ—PyObject DelIltem ()9 HA Y}

int PyMapping_DelItemString (PyObject *0, const char *key)
A ool A FAE keyoll thet w3 Al AUt Aofsid -1
del olkey] ¢t ESdU

int PyMapping_HasKey (PyObject *o, PyObject *key)
Part of the Stable ABL |33 21 A o] key 717} QoW 1S wi3hstal, 1
ol FholH A key in 0% FEHUT o] Tt B ABY

mlo
r]I
riot
i)
°
v
o
pa)
rlo
A=)
o
x
M
39
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A9 A FA AN L. oI 228

int PyMapping_HasKeyString (PyObject *o, const char *key)
Part of the Stable ABL. ]38 A Aol key 717} QoW 12 widsty, 12
ol ol FHA key in o FFTHFULL o] T FHATFUL
__getitem_ () HINEE TETAL YA AL AAE vtEE A A= o9 = Al
FBAAAI L. dlE R & woddl Al PyMapping GetItemString ()& AFE3HE AL
PyObject *PyMapping_Keys (PyObject *0)
Return value: New reference. Part of the Stable ABL. 48314, A4 02] 7] 2]|2E & whag Ut} A3
SHH, NULL& WH&-gh o,

WA 3TN WA ol Aol G5t P AEY FES MBEYL UL

PyObject *PyMapping Values (PyObject *0)
Return value: New reference. Part of the Stable ABL. A& 318, 24 02] 7t 2| 2~2EE wiEshy ). A5
S, NULL & ¥hehetu o

WA 37004 WA o] Aol d7t Bl AE Y FE22 W gls

PyObject *PyMapping_Items (PyObject *0)
Return value: New reference. Part of the Stable ABL. A3}, A A 00l = 3= g
A7A Z+HFEL 77 AS ZTaete FZ Y T) NJHg]_tE, NULLS walahy o},

M 3704 A o] Aol drt 2By FE2 s YT

7.6 O|EEIOIEH| ZEEZ

S REE BEERT-EMELE S E!

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_ Next (), and O otherwise. This function always succeeds.

>

Yk

int PyAIter_Check (PyObject *0)
Part of the Stable ABI since version 3.10. Return non-zero if the object o provides the AsyncIterator
protocol, and 0 otherwise. This function always succeeds.

B A 3.100] &7}

PyObject *PyIter_Next (PyObject *0)
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 Py Iter_Check () (itis 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.

e e ol Bl & o] el o] Esl 28 A4 3tel W, C TEE o9 Ao Hojop gt

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

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

}

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

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

(TH= soTAT o A1)
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(o] A sl o] A ol A AH)

Py_DECREF (iterator);

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

}

type PySendResult
The enum value used to represent different results of PyTter Send ().

WA 3100 =7}

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:

e PYGEN_RETURN if iterator returns. Return value is returned via presult.

« 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.
WA 3.100] =7}

77 B =Z2EEZE

ol W A AL 5 s o A= sHF vl 2] v = W 3

Chzolq us mx e 2 YA 0% oo 752 AF P o] ZREZ & T 7HH] SR o]

oAM=, Fol “H 3 A o]x”E YEE = =, 1 P AA 7 sk W JHE
AA Uk o] AE s olaE v AR 724 DollA A¥g Tt

2E Sl A=, AA o] DA S dlol ol thet £AHE E7] A8l o2 7HA S A8
AFUT (& S0 A= wj7) ).
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3 F2A(Es FEd] W FH7) & o AA Y vtolu ] tlolHE Ttold 2 agm oA =S5
PR o g 83t =3 BAF gl (zero-copy) SEHO] A MIAUS S AHEE 5 5 Th HRE B
E& Fxoe 58S AEEIA, A HolHE Ttojd 2O oA ol A =T 5 ST
HEECEF 2 A MIY = ow, 24 AA ol Bz ALy 7] Ao 273}17] 98 YA
A E5d $% 9l Yo B ¢l vl & 2] (in-memory) B4 & & 23} v o] H & A Dt o] AHEE
T2 dsdnt
gho]l ® JIE Z 27} = E ot 2 vl o|H 7 Ze], Mo & pyobject 2EH 7} okt @38t C
TF2AYUL o] & Bl W DeA BE I HARE = dsuth HEE AN kst 28
=, 2] FAAE s T A5

dozd,

A5 5= (exporting) 7041 & A4 5h 2hEHe A QL w3 A7) 72 A E B2 L. WHE
PyObject_GetBuffer ()& L

type Py buffer

void *buf
W3] B o3
SHE E8 4 v
Zhol W= g

=R
=2
SERECE:

Zz9 NAL 712 7] £ E. o] AL A F A} (exporter) O]
AHUTE S S0}, 89 stridesE AHE3HH

\
e dme B2 A2e ke Ay,

PyObject *ob3j
A new reference to the exporting object. The reference is owned by the consumer and automatically
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.

E43 A&, PyMemoryView FromBuffer () W& PyBuffer FillInfo ()& AR ¢
Al (temporary) W] ¥ 2] 7%, o] == NULL YUt dubd o2, A5 31+ (exporting) 2 A& ©
A7 E g3t ekotok ghth
Py _ssize_ tlen

product (shape) * itemsize. A& W F9, st vRe] E59 Aot EA%
M) Fe, A% w02 BAE T ) H P2 A7 2A 2 Dol

((char *)buf) [0] °I1™ ((char *)buf) [len-1] HY S AN 2=
Aoz v/ ERE Ao Fad Ytk R E o)8|3 R YL PyBUF_SIMPLE
PyBUF_WRITABLEYUT}.

—

int readonly
w371 ¢} 7] A8 AAE et BA 7| QU th o] =+ PyBUF_WRITABLE S 12 Ao
HUh

Py ssize_titemsize
4d 849 FE 7 (M| E) Ytk nNULLe] obd format ol £&9 struct.
calcsize () 3 25 Yrth
23 o) 28| A7} PyBUF_FORMAT Ze] 2 glo] ¥ S 23, format-& NULLE A
A A}, itemsize A3 e FA Y g 2+ th
shape©] 992, product (shape) * itemsize == len E X7} A& A3t AH| A
itemsizes AFEEL] WHE AT 4 S U Th

PyBUF_SIMPLE ©| W} PyBUF_WRITABLE S 39 A3 ZE shape©] NULL O] ®H, 2 H] A}
itemsizeE FA|SLA itemsize == 12 7} oF gt}

rlr

rr

const char *format
Y FE0| Y& AP struct BE 2L £PO ML EE £4L. ol 2o nuLLO| ¥,
"B (EF gl Hlo]E) 2 AT,

o] 9= pyBUF FORMAT Z#| 212 AlojgYth
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int ndim
W27k A G2 e A . 00] 9, bu s 222HE it B 352 7]
AYtt. o] A%, shape, strides ® suboffsetss YFEA] NULL ©] o] of gy T},
U] 3 2 PyBUF_MAX_NDIME H ] 2+ & 642 AU th Al FAE o] A TS &5 oF
3hr, ThAh W 5 9] 4| 2H= PyBUF_MAX_NDIM X742 A 2] 8 4~ glof of g D}
Py_ssize_t *shape
n-2H v @ = w2 o) RS UEt= 2ol ndim®] Py_ssize_t W], shape[0] *
* shape[ndim-1] * itemsize+= lend} Zrolof gr}.

2 g2 shape[n] >= 0& Agtg Yt} shape[n] == 02 H¢
Utk ApA R AR Saeh n & FesAl L

shape W &2 &n|2Fol| Al ¢17] A& YTt

Py_ssize_t *strides

rlr

=g et da

ZF A A A4S 7FA 7] 918 AU E HlolE & Al F3tE 2ol ndim®] Py _ssize t
4.
2Egpo|E k2 498 A4d = AdFUth IRk a9 AF, 2Ego|Ex HE FolA
9h AW A= strides([n] <= 090 A5 AT & dojoF Fuoh AT &2 5343
HH o] o ° 71—15]_/\1 /\]_._.
strides W] G- A w] Ao Al ¢17] A8 Y Th

Py_ssize_t *suboffsets
2ol ndim® Py ssize t 8. suboffsets[n] >= 0 W, n AR LS wjet AFH e
ZoE ol 4B = A 7HS A FX (de-referencing) & 7 E Q1B o] B] & vlo]E & L}E}\ﬂ
Utk L9l AH 2 = A Z oo} ??:%‘4“5]"?5145]'(

2 o # % (de-referencing) 7} A 5} X
W2 BRoA e AE e E).
REAXNBE 2z A0 W (5, dF27I 8384 o), o] BE &= NULL(Z] 23 o] ofoF
e,

o1 #99) o @ 8 5ho] ol 5l 4 chol 2ol CIL) o A A8 ek o] 1 WY
oA 225k Mg o DR R AL 8 B2 Bk el W 2 RIS

suboffsets ¥ G- A u| Lol Al ¢17] A& Pt

void *internal
o] 212 A& 8F+= (exporting) A A o] &3 HHH o= ALGH UL o & S0}, o] A 7‘“*‘}}
(exporter) 7} A4 2 TIA] A" & 4 QA o, Hi -H 7} OH A2 o shape, strides % suboffsets g
iﬂj%ﬂ“ﬂﬂm@“ﬂleﬂ S o AL U o Anl A7) o] 2 WA AL o

7.72 HH 9% o8

W3 =7 Pyobject_GetBuffer ()&
| 2

=3 A5 5} (exporting) A 2 W 24 HuUA A5
T4 9ouE, £ AT 5 de ASA WS §IL

ﬂﬂﬂﬂ%ﬂﬂw@ﬂ%&ﬁﬂwq

2)9] =24 72l Bl A o
__‘H

E Py buffer ZxE 23 539 9

LR R EEE-TEI=N
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S BT = flags®) QG3FS W] k3 A 2uE gro® YA oF Ut obj, buf, len, itemsize,

readonly, format

PyBUF_WRITABLE
readonly BEE Aol Ptk AR W, AFAL WEA 7] M5 W2 A FHA
U A5 S B asof St T2 A OB, AFAL 97 WG WL 27] b v g
AFF 5 QAT BE Lol s ABS Aok T,

PyBUF_FORMAT
format BEE APtk AN W, o] A= k= A oF Tk 1A ko
¥, o] &= WHEA] NULL o] o of gt
PyBUF_WRITABLES Th2 Al RE Ze|19} | 2 4 Q5 Utk PyBUF_SIMPLES| 0L 2 AojE v g,
PyBUF_WRITABLES S 9% Zel1m ARE o] ekt »7] 7153 w3 & 2 48 4 YL Th
PyBUF _FORMATZ PyBUF_SIMPLES A9 8t 4o Zej19}| E 4 <5t PyBUF_SIMPLEL o] n]
P4 B(EE § vhol =) 2 g ch,

shape, strides, suboffsets

M2ele =2 F2E AloBe Sl 1t B Fadhe $A2 I 2 Ed s T kel
e Fehad mE v =S £
2F shape | strides | suboffsets
Fa 3y
PyBUF_INDIRECT yes yes 2 g5t
PyBUF_STRIDES yes yes NULL
yes NULL | NULL

PyBUF_ND

PyBUF_SIMPLE NULL | NULL | NULL

CUHZESASHS HAFORE 3 (T Qv 2ESto|E AR E Z3617| 5 18 A 7| = Fuoh
SEPE I QOH, ¥ 7 & C-dgolofoF Feh
= shape | strides | suboffsets | 9IS A
PyBUF_C_CONTIGUOUS yes yes NULL C
PyBUF_F_CONTIGUOUS yes yes NULL F
C -
PyBUF_ANY_CONTIGUOUS yes yes NULL CELEF
PyBUF _ND yes NULL NULL c
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BE 2o %A Seha 2ol o3 A3 ATk B4, WA ZEERE 4T LS
HE 23 wd Fae Ak
vD‘I_O

FolA Us I A ¢S d54S detdUth 4nasE 9548 3967 96

PyBuffer IsContiguous ()& E%BH °]= @'14 =

A shape | strides | suboffsets | 93<Ad | readonly | format
PyBUF_FULL yes yes EEE IRV 0 yes
PyBUF_FULL_RO yes yes dastd | U 1EE0 | yes
PyBUF_RECORDS yes yes NULL U 0 yes
PyBUF_RECORDS_RO yes yes NULL U 15EE=0 | yes
PyBUF_STRIDED yes yes NULL U 0 NULL
PyBUF_STRIDED_RO yes yes NULL u 1E+0 | NULL
PyBUF_CONTIG yes | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes NULL | NULL C 1E+0 | NULL

773 5%

i

HH &
NumPy-AE}: shape 1} strides

NumPy 2B} vl o] =8| & L 2= itemsize, ndim, shape W stridesZ A2 Yth

ndim == 0o]H buf7]— N7l =W 28] YA 7t itemsize A7) 2722 AH YT} o] A, shape
3 strides®= 25 NULL QU T}

strides7FNULLO| W, MlgdL EE p-xd Culd 2 AUt 28X 9o, 2 A= the3} 2o
07450 W 2ol 94| 225 oF T ok

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

Aol AFWEo], burk AA ME B2 o BE IAE
gz Wl REALS A4 T 4 dg Utk

N
N
ac)
m‘&

2> 91 =1 t}. A|F A} (exporter) = ©]

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

return False
°

if any(v % itemsize for v in strides):
return False

if ndim <= 0:

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

return True

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

if strides[j] > 0)

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

PIL-AE}Q!: shape, strides 2! suboffsets

I
z
ok

o &, PIL 2Bt v goll= A9 th3 84 7W£7l kil FﬂrﬂOlﬁ?‘ﬂ%EJ E7t 234

£ =9, €ut3- A4 C o Q char v[2][2 12709 2-21- Wi & }1’4 1L27H-4
2 B2 45 9gH5Uth char (*v([2]) [2][3 ]. suboﬁsets BEHA], o] F = 1E1hbuf4
2ol AW = E 4 dedl, wE e o= 4] v e X E 5 Qe F 7R char x| 1 ES

30T

ULL©] o} strides 2} suboffsets 7} 912 wll, N-2Fg o1l A7} 78] 7] = N-2Q vl g o] R 4 of s
£ vereht oAk

B N2> ey e

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

char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; 1i++) |

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

return (void*)pointer;

7.7.4 H{I{ A S

int PyObject_CheckBuffer (PyObject *obj)

obj7} W3 QB o] 28 A5 12 WBeL, 19X o 02 WAF T 10] W3g o,
PyObject_GetBuffer ()7} 888 Aol 2t RASA £ F5UTh o] A4+ T4 4TI

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsoll A A EA U Z views AT = exportero| Al L34S By} Zﬂ—T'—Z]-(eXporter) 7} A &3k 83 9
HHE AFTE 4 Qv d, PyExc_BufferErrorE %127] ,View->obj & NULLZE A% ]-_T’_, -1
g wasof g,
A FZ3H, viewE ¢ 11, view—>0b3 S exporter ol T] 3+ A ﬂzi AAET, 0 vrEshlch 2
o AA 2 2o P A= A 2 (chained) H 3 33 A A%, view—>0bj = exporter T Al 0]
| & 2+ st (M3 A4 F 2405 BAL).

PyObject_GetBuffer ()o| that AA 2 A $& L PyBuffer Release ()l 3 &3} %2
ol o] of grirh nalloc () 7 free () 9 fAIGUILh Wehd, Al A7k oo 2 2w Fol,

PyBuffer Release ()& A&3| 3t S &3 oF &th

2 o
_2.1_:1
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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.

pyObject_GetBuffer ()& 3 @A 42 W] o] & T Edk= AL AUtk
Py_ssize_t PyBuffer_SizeFromFormat (const char *format)
formato] YA itemsized WU o7} TS, A& S YA 7L -1 W

Yth
B A 3.9 &7}

int PyBuffer_IsContiguous (Py_buffer *view, char order)
view2 7321 H w2 2|7} C 28t (order7} 'C) ol vt ZE T 2BF (order 7} 'F ) A5l AY & F
Sib(order7F 'AM ) 15 WU TE 23 %] Fo W 05 WU o] P 7%“& 4Edyth

void *PyBuffer_ GetPointer (Py_buffer *view, Py_ssize_t *indices)
Z 0] A view WK 9] indices7} 7181 7] = W 2 8] 9 9L 7FAJF UL indices= view—>ndim Q1€ A 9]
vl S 7he] A oF Tt

int PyBuffer FromContiguous (Py_bzgﬁer *view, void *buf, Py_ssize_t len, char fort)
bufoll Y= AL H len VIOl EE viewZ BAFG UL} fort= 'C' E& 'F'(C 2B == X ET 2 E
A =g 4 S5y Th /\451_5]_1::1 o] vigly 11, o # 7} Qo™ 10] vlskE U o).

int PyBuffer_ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
srcol] = len VOl EE bufol]l A< O 2 BAE UL order= 'C' == 'F' IEE 'A'(C E]—,:_l
wEFEeAEh ¢4 EEE E O 4 itk AF5E 00) waE 2, o2 7} 92w -1
o wrat o},

o] B4 len = sre->len©] H A s Ut}

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int item-

size, char order)
strides W) B F0] X 24T vlo] E 8} F20] X shape 2= 1<% (order7} 'C ' C ~EHY, order 7}
prw e AEY) w9 vlolE ~AEglol =g A ST

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

flags)
;mmwﬂ@ﬂﬁﬂi@“ﬂ 15 len 279 buf & = 58] = A2 2} (exporter) o] T 8 1] ]
AL AL VU b= B3 gl v B DA 3 AH )

flags AA= 24 & debd Ut o] S buf 7 917 822 A H AL PyBUF_WRITABLEO]

sl 44590 D G2, B EALAH K iR A

dE3H, view->obj & exporterol] TS A 22 AA e, 0 S YTE 1F XA ko,

PyExc_BufferErrorS 9273, view->0bj S NULLE 7274?,5_]— o2 -1 viEshl ol

o] &= 7} getbufferproc®] LHE-Z AFR-E W, exporter 7} A -2 3} (exporting) A A 2 A A T of of 5} 11,
p g

flags = 75 ] -2 A2 A k] o] of T T, 18 2] L W exporter 7} NULL ] o] oF 3] .

78 H2 HI ZEEZE

B A 3.05 5 9 A].

o] = Tho] A 204 “H2 W3 =2 EZ”API g FE ol dF YT Tholx 301]/‘1 c ol ZEEZo|H&
EABA] AT 2x TE o] A S FA FESE FFEL AZ 2P ULh o]E2 M ¥y 22 EZE
SR SAG ] S AT HAEATT o 2 AP TS 2110%@—’?—‘: A5 UTH

H}E}/ﬂ PyObject_GetBuffer () (= y* Jw* 2 7 E%—/\}%?'S}‘; PyArg_ParseTuple() A g9
) E TE3] A ek S HE MR 3, HE BESAES = & ] pyBuffer Release ()&

EORAES A
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int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL. 2} 7]RF 8 o2 ALG& = Ql= ¢} 7] A& w2l X0 thet 2AHE
WU obj QA DL A IHE 2 ¥ 3 JEFHo]2E A of Ut FFEd, 0=
WESkal, buffer & W 2 2] A X 2 A S, buffer_lens W3 Zdol2 AAFYTE ol Alell, -1
Wkehskal, TypeError & A 94Ut

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL. 9 2] 9] | o] Bl & X gHoh= ¢} 7] A& w2 2] 9 x| ol th &k 218 & vha-gh ot
obj A= T A ZHE ¢}7] 7k w3 AE o] 2E Al of i th 4F s, 0= WHehstal,
buffer 2 W 2. 2] S 2 = A4 531, buffer_len< W3 Aol = AU o2 A, -1& W2sta,
TypeErrorS A3 Y}

int PyObject_CheckReadBuffer (PyObject *0)
Part of the Stable ABL o7} & A E ¢}7] 7h5 W 3 AHF o]~ E A A8t 15 W& yTh
237 9pow, 02 MBI T o B4 Ak BT

ol =W HE 7ML s Al et 1 s, el G FE S &0k 5 TS ol = JAR
GO AaA L. e HuE wro W thAl Pyobject_GetBuffer ()& AFE3HAIA L.

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABL. 227] 7}5 3k vl 28] 9] x| of] th 3t EZ B & REF Ut obj A A= T Al 29
E, A W5 AE o] 25 Al oF Tt FF o, 08 RIS, buffer & W R 2] 91X & 47
SkaL, buffer_lena W3 Aol= AR Th oY Alof], -1 & WHEHslal, TypeErrorE A Y th
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CHAPTER 8

o] Z9 g 54 ol A FoAvt ASH Utk 2ENA ZEH F AANE A= A £
Ay Zto] o U t}; sfo] # EE:L%‘OM AANE Dokt vk FS 7R X FAekA] kv, WA 3
AAE s oF FUT A& AA7F G 8 1A Eelstel ¥, pyDict Check () & A3 A
2. o] FL wtol A A 32 “ZE” A8 F4E o] dF Ut
A o] FoH Agsle e AYE = AAY FE F9 24 AASIA T B e fas
AA A ALE = NULLS BelsHA] eyt NULL% AGstd v e A2 9 uko] WA e
AejZE 7t & l $52 F dHYth

8.1 7|2 4|
o] A ML sholdl F A2 A ZE AA noneol th3) 47 T

8.1.1 & ZHA|

type PyTypeObiject
Part of the Limited API (as an opaque struc). W38 S 7] 5t+= d A= &= AR C F=xA.

PyTypeObject PyType_Type
Part of the Stable ABL ©] 212 @ 2] & AR AUTE shol AF9 typedt 22 AR YU Th

int PyType_Check (PyObject *0)
A7 07k BEF AMN A A o] ArEA
e BE 3902 NEFULh ol 35t B4
int PyType_CheckExact (PyObject *0)
AR 07} B AR o) A v, B2 F AR A1 o] of1] @ 00] obd g WIF k. T
02 WHRFTE o] Bt B AT TUT
unsigned int PyType_ClearCache ()
Part of the Stable ABL. UH 23] 7| A1 & A syttt A WA Bl 2E wragh ok
unsigned long PyType_GetF1lags (PyTypeObject *type)
Fart of the Stable ABIL. Return the tp_ £ 1ags member of type. This function is primarily meant for use with

m{m

Zgshe] 3§ AW 00] okl L wHEk T
ek

rvA

o

oX
g

o]
BEEAL

rlu
rl
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Py_LIMITED_APT; the individual flag bits are guaranteed to be stable across Python releases, but access to
tp_flags itself is not part of the limited API.

WA 320 F7}
H A 34004 W7 W2 o] Al long©] ok 2t unsigned long YUYt

void PyType_Modified (PyTypeObject *type)
Part of the Stable ABL. @3} 1710] 25 A B o st & A A& FEZ FUth JY o E
AREG ol ZULE FECR ST Folt o] FE T oF T

int PyType_HasFeature (PyTypeObject *o, int feature
@ AA 07} 71 features A7 3 00] ofd % WU 3 752 DY v E SR B4
k.

int PyType_IS_GC (PyTypeObject *0)
F AA L <2 2700 B ALL TFST god FL wAFUL oA Y e
Py_TPFLAGS_HAVE_GCE A Ut}

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
Part of the Stable ABL a7} b] A B & o] d 2 wislhshyc},

o] I A AH Fuk AAITE &, subclasscheck_ () 7Fboll thall T&H A 5
t}h. issubclass () 7} 8= A 22 AALE oW PyObject IsSubclass ()& E&34)
Al L.

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value: New reference. Part of the Stable ABL. & AR tp_alloc &F2 Y3 4¥ A g 7.
shel o] 712 W= e] @ W AUSES Aol A QARAE ST BE U §S NULLE 27
sty

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. Part of the Stable ABL. & A A9 tp_new &£F & Y3 dvt A& 7]. €9
tp_alloc RS Agetel A A2HAE BEUTH

int PyType_Ready (PyTypeObject *type)
Part of the Stable ABL. @ 7N A& vHrel @ttt 27|35 @ Este|d & @ A Ao ol o w A
EE SEdoF UL o] 4w F Y Hlo)la FHaoA AEH €22 FUHEUTh AF A0S
HEghetal, @ 7 Al -12 Wkhelal ool & A A U T

ZF31:  If some of the base classes implements the GC protocol and the provided type does not include
the Py TPFLAGS_HAVE_GC in its flags, then the GC protocol will be automatically 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 implementing the tp_t raverse handle.

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 3.4. A3 H € F o A&H T ZAE E vtdsr}. 2
o] B, & % o] NULLO| A vk B 7L fE A QL ) MR BEH S e Th SRR
Aoz A3} TAHE AP T BT A2,
slot AR} 7153 k2 PyType_Slot.slot2 FZIAHAIL
WA 340 27}
WA 3.100] A4 M A: PyType GetSlot () can now accept all types. Previously, it was limited to ieap
types.
PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. Py Type_FromModuleAndSpec () & AF-&3lo] S 7HE uj
A 4D §3 HAE BE A W ok
FolR P} AAH 50| §loW, TypeErrorE A4 3F3l NULL= ‘?}%@‘4 t}.
ol e dWHH R HAET HYH BRES 7 V%i% o A& o} o] 3 3 H A Zof A,
PyType_GetModule (Py_TYPE (self)) < =3 234E t&iﬁw e 7 Aol F 3t Al
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A uEa o 2
o8 pyCMethods

WA 390 7}

void *PyType_GetModuleState (PyTypeObject *type)
Part of the Stable ABI since version 3.10. Fo]Z 3} & &
PyType_GetModule () A3}ol| PyModule_GetState ()&
Fol7 P} ARY BREO] §low, TypeErrorS A4 311 NULL S ¥t}
npedl AT REo] YA TH A 7FNULL O] |, | 2] & A 1A ¢ NULLZ RESHEU o)
WA 3.9 &7}

e gaeTaRAL Y 9L vet AP

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.

o] &= MEE Foll PyType Ready ()& TE&FYth
B A 3.9 &7}

W Z 3.109]] A ¥ 7 : 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  value: New  reference. Part of the Stable ABI since version 3.3.
PyType_FromModuleAndSpec (NULL, spec, bases) o} 35S r}.

WA 3300 27}

PyObject *PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. Part of the Stable ABL. PyType_FromSpecWithBases (spec, NULL)

shES

type PyType_Spec
Part of the Stable ABI (including all members). 8 2] 35 & A2 3l= F+2A.

const char *PyType_ Spec.name
o] o] &, PyTypeObject . tp_names A A S+ o] AR Yth

int PyType_Spec.basicsize

int PyType_Spec.itemsize
A ~HEH A~ 9 =7 (¥}o] E), PyTypeObject.tp_basicsize®} PyTypeObject.
tp_itemsized AR st= ol AHEH UTH

int Py_ifygefSpec .flags
@ =2, PyTypeObject.tp_flagss AA st ol AHEFE U

Py_TPFLAGS_HEAPTYPE = #®H a2 7t A A F o A A % o o,
PyType_FromSpecWithBases () 7} AF5 02 Z e 2E AT}
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PyType_Slot *PyType_Spec.slots
PyType_Slot FZAS L. 54 £F % {0, NULL} ol 9 FEFYth

type PyType_Slot

Part of the Stable ABI (including all members). B2 ARZA 7|52 A dl= L2 A|, £F DY} 3L =

B xaayh

int PyType_Slot.slot

<=5 1D.
<3 IDE XA PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods % PyAsyncMethods & X o]& o] py_ HFAE £49l o]
£2 AL o8 5

e PyTypeObject.tp_deallocg AAd=Py_tp_dealloc

e PyNumberMethods.nb_addg A 3l+=Py_nb_add

e PySequenceMethods.sq _lengthS A A S=Py_sqg length

& JEE PyType Specd} PyType Slot& AHESto] e AT+ flsth

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

o tp_weaklist

e tp_vectorcall

o tp_weaklistoffset (PyMemberDefE 23} Al L

_4

e tp_dictoffset (PyMemberDefE 773} Al L)
e tp_vectorcall_offset (PyMemberDefS 3 Z 34 Al L)
oS F= = A 3tH APIO A PyType_Specdt PyType_Slot = AFE5to] AT 4
o2 =
Rz ok

e bf getbuffer

e bf releasebuffer

AR ZANFNAME Py_tp_basesHPy_tp_based AA = Aol 41712 5 3
Utk EAE 9389, thAl PyType_FromSpecWithBases () 2 bases Q1 AHS
ARG B Al 2

WA 399 A ¥ A Slots in PyBufferProcs may be set in the unlimited APIL.

void *PyType Slot.pfunc

E

£o] gl FYUTh R o] AL B0l Ui 2AE QY

Slots other than Py_ tp_doc may not be NULL.

o

f
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8.1.2 None ZHZ|

Noned 8t Py TypeOb jectE o] M/C APIA A A &5 A 95U TH None 2] 7] wlf+Zll
(Col A ==E A& A) A A ofol B € AALSHE A o2 T2 dUth 22 o2 PyNone_Check ()
7k 8l 14"/}.
PyObject *Py_None
e FAE et = ho] & None AA YU Th o] AA|oll= WA =7} glsUth = 31549}
sto] o2 AR 2} up7EA & A 2] &) ofF gtk
Py RETURN_NONE
C & YollA py_Noned WHE3hE= 218 Sul2 A A g FUTh (5, Noned] HZ I +E 71711

kg o,

A
2

BE ASE e 279 Yong” A% AR 2 FRR U
o] A, 2] PyLong_As* API= 19} 2 & 4= ¢l (return type)-1< BH33hch 25
S A A E PyErr_Occurred () & A3 Al L.

type PyLongObject
Part of the Limited API (as an opaque struct). ©] PyObject? A B & & glo]H A4 AAE JEY

ot

PyTypeObject PyLong_Type
Part of the Stable ABI. ©] PyTypeObject Q2B A= ato] M A4 & e Lt o] AL glol A
AZ9] int & 22 AA Jth

int PyLong_Check (PyObject *p)
Q1A 7} PyLongObject ©|Y PyLongObject ] AH ol W & Histshyrc). o] sh= g A&
k.

int PyLong_CheckExact (PyObject *p)
QI A} 7} PyLongObject ©| A Bk PyLongObject? Al H & o] o}
P4k 43 T

PyObject *PyLong_FromLong (long v)

Return value: New reference. Part of the Stable ABL. vZ 5 E M PyLongObject AAE vF& s} A Y,
2 o} 3t ¥ NULL-& WHSHgh T}

=)
L
fifo
r]I.
g
i)
i)
v
o

ol
-
rr

The current implementation keeps an array of integer objects for all integers between —5 and 256. When you
create an int in that range you actually just get back a reference to the existing object.

PyObject *PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. Part of the Stable ABL. Return a new PyLongObject object from a C
unsigned long, or NULL on failure.

PyObject *PyLong_FromSsize_t (Py_ssize_t v)
Return value: New reference. Part of the Stable ABL. C Py_ssize tZFE A] PyLongObject AAS
ukstal AL, Ao shE NULL S wEk U ok

PyObject *PyLong_FromSize_t (size_t v)
Return value: New reference. Part of the Stable ABL. C size_t 22 E] A PyLongObject AR E ¥kt

A Y, A3 s NULLS WESHgU T}

PyObject *PyLong_FromLongLong (long long v)
Return value: New reference. Part of the Stable ABI. Return a new PyLongObject object from a C long
long, or NULL on failure.
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PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. Part of the Stable ABL. Return a new PyLongObject object from a C
unsigned long long, or NULL on failure.

PyObject *PyLong_FromDouble (double v)
Return value: New reference. Part of the Stable ABIL. v&] A4 B o g VW] A PyLongObject A
WHehs A L}, A 9 8h e NULL-S WEEHRb Y T

PyObject *PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. Part of the Stable ABL stro] B2}4 7k 7|9+ & St A} PyLongObjectS
WU oh BAFE RE2 base ] X (7]47) ol whet s A1 U th pend 7} NULL o] oY |, #pend=
S EA Fo] o= A WA EAZ A2 AU base7} 0 0] W, sir-2 integers 4 o & 188 A
AH U olul, 00] ofd AR+ A3 02 valueError& A WYY base”} 0] o} U™,
29k 36 Aolol slolok 3o, 371 @ R A8 U A% A4 A AL 54 Aol o] © e
WE2 FAF YUY £A7F §glo ¥ valueError 7F A8 S T}
] B7]:
Python methods int .to_bytes () and int.from_bytes () toconverta 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. A uoll Y= FUIE 21 A|AAE dho| W Aegto g Mgt

(SR
WA 3300 27}

PyObject *PyLong_FromVoidPtr (void *p)
Return value: New reference. Part of the Stable ABL. Z 2 E p2 £ JJr 14 A& w5y th Z9FH
%2 PyLong_AsVoidptr ()& A& %%MH ﬂf& AU

long PyLong_AsLong (PyObject *obj)
Part of the Stable ABL Return a C 1ong representation of obj. If obj is not an instance of PyLongObject,
first callits ___index__ () method (if present) to convert it to a PyLongOb ject.

Raise OverflowError if the value of obj is out of range for a Long.

ofg] Al -1 L ULy B3 AL A ASEE PyErr Occurred ()& AFE3AA L
WA 38004 WA A8 ® 4 9ow _index_ () & A IYITh

H A 3.109)| A ¥ 7 : This function will no longer use __int__ ().

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
Fart of the Stable ABIL. Return a C 1ong representation of obj. If obj is not an instance of PyLongOb ject,
first call its __index__ () method (if present) to convert it to a PyLongOb ject.

obj 2] Fko] LONG_MAX X T} 3 A} LONG_MINXH T} 20 W, *overflow S Zt2F 10] U} -1 2 A A S
-1& 9k Th 28 A 9k oW, foverflowE 0 22 AT Tt ThE ol 2] 71 8 B Foverflow &
0% dAsta 15 B4} é‘ol Ll gRi=g

AN Al -1 wrEgUch Z3AE A ASIE W PyErr_Occurred () & AFE S Al &
HA38NA HA: AFEE 4 o™ _ index_ () & AFEFUTH
¥ A 3.10)| A ¥ 7 : This function will no longer use __int__ ().

long long PyLong_AsLongLong (PyObject *obj)
Fart of the Stable ABIL. Return a C long long representation of obj. If obj is not an instance of
PyLongObject, firstcallits __index__ () method (if present) to convert it to a PyLongOb ject.

Raise OverflowError if the value of obj is out of range fora long long.
o & Al -1 & ¥EgtUth RS AL A A E PyErr_Occurred () & AFESHAAI L
MA 38 WA AHEZ 4 o™ index () & AHEFUTH

H A 3.109)| A ¥ 7 : This function will no longer use __int__ ().
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long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
Fart of the Stable ABIL. Return a C long long representation of obj. If obj is not an instance of
PyLongObject, firstcallits __index__ () method (if present) to convert it to a PyLongOb ject.

0bj] 3%°] LLONG_MAXH T} 3 71} LLONG_MINE t} Zr 0 9, *overflow s 2tz 10|k -1 2 A3k
-1& 9Eshych 28X o, xoverflowE 022 A At} o} E o Q] 71 DAY T *overflow S
002 4A3a -15 Faet o] gt

AN Al -1 &Yttt RS A A Y PyErr Occurred() S AFE3HHAI L
WA 320 Z7}.

WA 38 MA: A2 2 90w  index () 2 ATk

¥ A 3.109]| A ¥ 7 : This function will no longer use __int__ ().

Py_ssize_tPyLong_AsSsize_t (PyObject *pylong)
Part of the Stable ABL pylong®] C Py_ssize t &S WUt} pylong PyLongObject?] ?
8l o]of Gk,

pylong®) Zkol Py _ssize t2 WY E HlojU}™ OverflowErrorE WA Al Y Tk
o g Al -1& MEFULh s S A AWM PyErr_Occurred () & A3 AL

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Fart of the Stable ABIL. Return a C unsigned long representation of pylong. pylong must be an instance
of PyLongObject.

Raise OverflowError if the value of pylong is out of range for a unsigned long.

o2 A] (unsigned long) -1 WUt RS A ASE W PyErr Occurred ()& AFR
S A L.

size_t PyLong_AsSize_t (PyObject *pylong)
Part of the Stable ABL pylong®] C size_t & ¥ ¥I3HgU T} pylongS PyLongObject?] QAAE A
of of U] o},

pylong2] Zko] size_t o HYE Hlo] L} OverflowErrorE WA A 7 U th
ol#] Al (size_t)-12 Wt Uth R3AE A A H PyErr Occurred () S AFE3HAA L

unsigned long long PyLong_AsUnsignedLongLong ( PyObject *pylong)
Fart of the Stable ABI. Return a C unsigned long long representation of pylong. pylong must be an
instance of PyLongObject.

Raise OverflowError if the value of pylong is out of range for an unsigned long long.

o 8 A (unSigned long long)-1 <& ®&3 4o} 2o 4des AASGHHA
PyErr_Occurred ()& A& Al

W2 31004 8 73: 9 pylongt oA TypeError 7} ohil e} overflowError & WA G th

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
Fart of the Stable ABI. Return a C unsigned long representation of obj. If obj is not an instance of
PyLongObject, firstcallits __index__ () method (if present) to convert it to a PyLongOb ject.

If the value of obj is out of range for an unsigned long, return the reduction of that value modulo
ULONG_MAX + 1.

o & Al (unsigned long)-1< W&t RS ES Al ASHH Y PyErr Occurred() & AFE:
42

W 3800 A M BT 5 JOW _index_ () 8 AHEHUTH
¥ A 3.10)| A ¥ 7 : This function will no longer use __int__ ().

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
Part of the Stable ABL Return a C unsigned long long representation of obj. If obj is not an instance
of PyLongObject, first callits ___index__ () method (if present) to convert it to a PyLongObject.
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If the value of obj is out of range for an unsigned long long, return the reduction of that value modulo
ULLONG_MAX + 1.

o] 8 A] (unsigned long long)-1 = %3 34 o} 23 A4S AAsHHA
PyErr_Occurred ()& AF&3HAH AL
HA380A HA: AT+ dodl index_ () & AU T

H A 3.109)| A ¥ 7 : This function will no longer use __int__ ().

double PyLong_AsDouble (PyObject *pylong)
Part of the Stable ABL. Return a C double representation of pylong. pylong must be an instance of
PyLongObject.

Raise OverflowError if the value of pylong is out of range for a double.
olef Al -1.0& WUt REAS A At W PyErr Occurred () & A& Al L

void *PyLong_AsVoidPtr (PyObject *pylong)
Fart of the Stable ABI. Convert a Python integer pylong to a C void pointer. If pylong cannot be converted,
an OverflowError will be raised. This is only assured to produce a usable void pointer for values created
with PyLong FromVoidPtr ().

o2 A NULL2 9ty th RS A A ASHH M PyErr_Occurred () E A3 Al L

8.22 Er|H AN

T} o] K of A] EE]OJL Ao AHE ZP 22 FAE YL py_False® Py_TruedlE F 7)o £t
<ruich. oheba] ANkA <l A4 0 A P - gol A8H A Ptk Teh g AR s AR
> 5k
int PyBool_Check (PyObject *0)

07} PyBool_Type oW & S5 rh o] 4t B4 AF T

PyObject *Py_False
gto] W False AA. o] AAl= WA =75t F
A8 oF gk,

PyObject *Py_True
sho] True AA. o A= WA ES QT 22 Ao} BANA £ OFE AA 9} 0}RAA 2
€] 3 oF g Tk,

Py_RETURN_FALSE
ol A py_Falsed HE&StAL, Fx S4E A ASHA S7HA R U

Py RETURN_TRUE
G40l A Py _True® Wahel T, 32 A52 A A A 270 AU

3‘-5
PN
ol
=
o
)
)
QL
>
rr
v}

(i
M)
Y
Io
k=)
X,
N
b
fu

PyObject *PyBool_FromLong (long v)
Return value: New reference. Part of the Stable ABL. v2] =] Zkof] W2} Py_True Y Py_Falseo] t)3t
Al F2E HkEghyoh

8.23 3 A4H A

type PyFloatObject
o] pyObject®] A B P& stol W RF 243 AAE vebdvth

PyTypeObject PyFloat_Type
Part of the Stable ABI. ©] PyTypeObject QI2EH A= glo]H HE 44 o3 vepYU T o] AL
ghol W Aol A float ok 22 AA Yt

int PyFloat_Check (PyObject *p)
Q1R}7} PyFloatObject W PyFloatObject® A H & o]

2.
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int PyFloat_CheckExact (PyObject *p)
AA7} PyFloatObject o)Ak PyFloatObjecto] AH J2 oty g W&yt o] &

G4 43T

PyObject *PyFloat_FromString (PyObject *str)
Return value: New reference. Part of the Stable ABL str®] E2}4 742 7|9t S & PyFloatObject A
£ W= Ay, A9 shd NULL.

PyObject *PyFloat_FromDouble (double v)
Return value: New reference. Part of the Stable ABL. v2 K- ¥] PyFloatObject AAE s AL, A
S} NULL.

double PyFloat_AsDouble (PyObject *pyfloat)
Part of the Stable ABI. Return a C doub1e representation of the contents of pyfloat. If pyfloat is not a Python

floating point object but hasa __float__ () method, this method will first be called to convert pyfloat into
afloat. If _ float__ () is not defined then it falls back to _ _index__ (). This method returns —1.0
upon failure, so one should call PyErr._Occurred () to check for errors.

W7 38004 WA ALE R 4 9o index_ () & AHgFUITh

double PyFloat_AS_DOUBLE ( PyObject *pyfloat)
Return a C double representation of the contents of pyfloat, but without error checking.

PyObject *PyFloat_GetInfo (void)
Return value: New reference. Part of the Stable ABI. float®] F U =, & 4=7k,
structseq JIAHAE FHFUTE 3l 3 float.hE 24 oF2 s Pt

double PyFloat_GetMax ()
Fart of the Stable ABI. Return the maximum representable finite float DBL,_MAX as C double.

\I
)
m
poe)
B
=
r
o
o
f
e
el
s
r

double PyFloat_GetMin ()
Fart of the Stable ABI. Return the minimum normalized positive float DBL_MIN as C double.

8.2.4 2A% AR

shol o] Bad AAE C AP A 2 ) 5 7o) thE Bo AP UTh shbi stold 2 1o
w29 shol A AR o] 1L, ThE shii AA| Bas ¢ UeE C F2AYUTH APIE § 717 BEE
4% 4 Qe A4 AT g

C AZHMEAML 544

W) SR o)) @ FEAE Mol S ol 1 AE MBHE Pht LAHE B9 R Reke gro
2 thEUth o] & API Ao 4] 9% U o,

type Py_complex

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
CPy_complex 2dZ AHE3teo] F HA449 32 vkt

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
C Py _complex A5 AH§Sto] F BAago] xpo] S whahghy o

Py_complex _Py_c_neg (Py_complex num)
Return the negation of the complex number num, using the C Py_ comp 1 ex representation.
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Py_complex _Py_c_prod (Py_complex left Py_complex right)
CPry complex 88 AMg3to] F B4 F& gyt
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
C Py _complex A5 AHEsto] F Hago] o vhagyrnh
divisor7F nullo] ¥, o] Ml == 0L W335l 1, errnoE EDOMC 2 A A Yt}

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
CPry complex AL N3] num) exp A5 A F<2 ukskgt

4
num ©] null ©] 31 exp 7} F2] A7} of W, o] A =& 0 WHE3lal errnoE EDOMO 2 A A 3

Y.

IHO|M HMZAMe| 5

type PyComplexObject
shol W H a4 A& VRS Pyobiecto] AH .,

PyTypeObject PyComplex_Type
Part of the Stable ABL. ©] PyTypeObject AIABE A= glo]lW B 44 -8 Yehd Ut do| A Al &9
complex 9} Z-& AR YUt}

int PyComplex_Check (PyObject *p)
QlA}7} PyComplexObject U PyComplexObject?] AH & o] H S HIstst}. o] g4+ 3
A 4B I,

int PyComplex_CheckExact (PyObject *p)

QlA}7} PyComplexObject ©] | gt PyComplexObject-/] A B o] ofYH FEZ kg o
o) ot G4 AT

PyObject *PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex 3O 2 M2 glo|H B A4 AR E w5

PyObject *PyComplex_FromDoubles (double real, double imag)
Return value: New reference. Part of the Stable ABL real & imag 2 M -8 PyComplexObject A&

sk o

double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABI. Return the real part of op as a C double.

double PyComplex_ImagAsDouble (PyObject *op)
Fart of the Stable ABI. Return the imaginary part of op as a C double.

Py_complex PyComplex_AsCComplex (PyObject *op)
B g opQ Py complex 3k ¥EEHE U}
op7} sho] W B4 AR 7} op AW complex () MIAEZL YO, o] A EE= WA opE T}
ol BEAS AAZ WSS E I A EE i%?&ﬂ D‘r- _complex _ 07t RBYHA e
_ float_ () 2 AT YTLE _ float_ () 7F B HZA ‘E%?):E‘?jiindexi() Z thAI gyt
PE B P e B
W38 oﬂ A WA AT index () B AR TH
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8.3 A& A K|

AR AR B3 Qb ol Q4R o) A ol A =0 YT o] Aol A Thold dlofo] LfE 57
S50 A AR E EUT

8.3.1 HIO|EY ZHR|

These functions raise TypeError when expecting a bytes parameter and called with a non-bytes parameter.

type PyBytesObject
o] pyObject®] A H &L stold vlo]EF AAE YERY YT

PyTypeObject PyBytes_Type
Part of the Stable ABI. ©] PyTypeObject?] QAAE A= slo| 4 vlo|EY &S e H U T 3hol A
A5 bytes2} 22 A Yt

int PyBytes_Check (PyObject *0)
AH o7k vkl = AA o] ALk uhe| EQ Go| A2 o] AxEAW FS VBFUTh o] FoE
a4k 4B o,

int PyBytes_CheckExact (PyObject *0)

A o7k vkol =@ AR o A7, whol = Fo| AH Fo| AxHAE obW FE WBFUTE o]
s g 4

PyObject *PyBytes_FromString (const char *v)
Return value: New reference. Part of the Stable ABL. 33} H FFoZ v BXEe EALE S 72H= A
wpol £ 27| WHEek 11, A SHE NULL-S HHEHEL ok o 7] 14 v NOLL o] ob]of o g ok
AAetA) U ok

PyObject *PyBytes_FromStringAndSize (const char *v, Py ssize t len)
Return value: New reference. Part of the Stable ABL. A 33FA Fko] v EXLE Q] B AR o] 31 Z o] 7} len
o A} vhol =@ A2 ukeksha, A she NULLS MBI Th 7 NOLL ol W, Hhol =& AR
W& 2713849 A st

PyObject *PyBytes_FromFormat (const char *format, ...)
Return value: New reference. Part of the Stable ABL. C printf ()-2~E}
A7 WobA, 43 shol ol = A 27\ € AL ¢
w3kt oh 7 LX}L C g olofof 5t ™ formar & AFA ol A=
ok 845 = = Eape oo 2tk

d format Z A+ Q3 7HA 7] 2]
ol ghol =uld wio|EQ AA| S

EW EASI A &s] sl oF

=0 ZXt | o =4
PP n/a BEEEES
Sc int e vlolE, CintE T FH Y th
sd int printf ("sd") & =53]
Su unsigned int printf ("su") & 53 }]
$1d long printf (" %ld") ES I H]
$1u unsigned long | printf ("$1u") & S5 H]
$zd Py _ssize_t | printf ("$zd") 2} 553 th!
Szu size_t printf ("szu") o} =S5 rH]
$i int printf ("$i") o} 53t
$x int printf ("sx") & ES3UTHT
$s const char* Jd-2= CExug.
$p const void* CiTL_OJHQ] 1674 349, 2329 p ntfﬂ‘ﬂ”ﬂ EEE—
=X o A@glo] BlHE 0xE A Zgto] HAHTH= AL
ALl 3tilE= AL printf ("sp") 2 55 FUTH
AAT 4 Qe T A= 2 EAE Y U A BEo] BF A3t AR o] It 2 BALE A 9HE 4L
F7FAA = FAEY

'A% AAA (A w1, lu, 7d, 70,0, 0 A -8 F Bel 2 AUEE AR AL w AU
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PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)

Return value: New reference. Part of the Stable ABL. A &3] T 7]9] QA5 FHoltE= A2 Al stas=
PyBytes_FromFormat ()3 Z5Uth

PyObject *PyBytes_FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABL. W3] Z2 EZ & T A3I= 27 02] HlO|EE RHES

ukak g o,

Py_ssize_t PyBytes_Size (PyObject *0)
Part of the Stable ABL. H}o]|E S A A 0] 4 o] & Wkl

=

Py_ssize_ t PyBytes_GET_SIZE (PyObject *0)
e AAL Y= PyBytes_Size () I Z 4.

char *PyBytes_AsString (PyObject *0)
Part of the Stable ABIL 02] U]-&-of t) 3l Z g & WF3s Ut} ZQEl+=len (o) + 1HIOJERZ T4
8 09] UL 6318 72 Uik W34 o) ok o vel = THE W (il ool £ 7} gl Aol 2R
A Gy AA 7} PyBytes _FromStringAndSize (NULL, size) & AFE3to] W3 W&
17 A7k ol W ol B2 54 A L 2 FUTh FRE AAHAL 2 FUT 07} ko=

7—“,Xﬂ 7} 0]—14 H, PyBytesiAsStrlng ()& NULLE ¥stst TypeErrorE A A 7,:] [BRs

char *PyBytes_AS_STRING (PyObject *string)
o 2] AAF 9l= PyBytes _AsString () W E 3 Al

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Part of the Stable ABL. &3 W buffer 2} length2 A A 0bj o] -8 W&2 w18gc}.

length7y NULL O] ¥, Hlo] Ed A2l = g€ dufo] ES 2o = gluUth wef 180 e
1< QF&3tal valueError & WA A U Th

buffer% objo] W M HE 71e) 71 A H =, o 71 4 vlo|E7F 3 Ut} (lengtholl = £
\.a 5l FUtTh. AA 7} pyBytes_FromStringAndSize (NULL, size) & AFE3lo] 95 WHE

7t OPHE‘E o8& T34 <t F Ut E32 Al A= < F U Th obj 7k vle]| EA
7} o}UW PyBytes_AsStringAndSize ()= -1 W33}l TypeError S WA Al U Th

B A 3504 HA: o] Ao =, vfo]EE AA o] E vlo]|EVF £ o] 9 0 W TypeError 7} A &)
“Uch

void PyBytes_Concat (PyObject **bytes, PyObject *newpar )
Part of the Stable ABL bytes )| newpart2] W& TlE2l A vlo]EY AR E #hytesol] 5 TH &
N S AR, bvers] A8 4] A 2 & AT A A7} eofd = glod
bytes ]| FH?& aﬂ A Fze o8] M HAAL *hytes®] g2 NULLE A Utk 4 2% Otﬂﬂ 7FARH
g},

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)

g9 Jol £ 73l wpo| EQ AA o) 2718 W AT Y. $AS AEe wholEd AX S
RS )% A8 3141 A 2. bytes 7} o] o] =] TF2 280 42 A 912 5 9EFR AFB5HA THIAL L.
G vhol=d Adle) 3 5157 10] obd w o] P BEGHE AL AU A= who =
AR 4 F Nalue( N £L 7122 4 A5 th 2 APew, Aote Al 275 AT 42
S, Syt 3717} 9 48 who] =9 A S 2 31 3 00 WA e hyers] Tk SR
0= g AsUth AZdo] AfstH, #hyresol] Y= A vio]E G A= &G 3 A= L, *bytes 7}
NULLZ A A% 1, MemoryError 7} A A= w] -1 o] ¥Is-H Ut}
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8.3.2 HIO|E HHY ZHX|

type PyByteArrayObject
o] PyObject®] A H -2 3}o]# bytearray A 2| & YERH Y T}

PyTypeObject PyByteArray Type
Part of the Stable ABL. ©] PyTypeObject A2~ A& o] A bytearray F -2 YEFY YT}, sho] A
A% bytearray 2} Z-2 AA Yt

& ZAlojaz

int PyByteArray_ Check (PyObject *0)
A A 07} bytearray 2 Al| o] 7 L} bytearray & 9] A B & oY
Az o).

int PyByteArray_ CheckExact (PyObject *0)

2 A| 07} bytearray 24 A] o] A| 2k, bytearray & 2] A H & A~
Ak Az o).

it
o
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o
o
T
i)
o,
i
>
rlr
ot
ox

rlr
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°
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rlr
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= API B4

PyObject *PyByteArray FromObject (PyObject *0)
Return value: New reference. Part of the Stable ABL. W ¥ Z 2 E Z-8 T3 3l= 422 AA (o) ZHE
A A X 2L bytearray A A S =2 F Tt

PyObject *PyByteArray FromStringAndSize (const char *string, Py_ssize_t len)
Return value: New reference. Part of the Stable ABL stringZ} L Z ©] (len) 2 % €] A -2 bytearray 2] 3| &
THE Ut Asfstd, NULL o] ¥hERE Y T

PyObject *PyByteArray_ Concat (PyObject *a, PyObject *b)
Return value: New reference. Part of the Stable ABL. H}°]|E v & a &} bE o] o] o] A 22 bytearray &
LlxiacdR =

Py _ssize_t PyByteArray_Size (PyObject *bytearray)
Part of the Stable ABIL. NULL ¥ 2 €] & 3213t & bytearray2] 3 7] 5 wragh ot

char *PyByteArray_ AsString (PyObject *bytearray)

Part of the Stable ABL. NULL £ Q1 E]| & 213} 5 bytearray?] Y-8 char ¥l & 2 Wk o}, Histe] =
W ol A ol 2.0 W whol 27} 2748 Uk
int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABIL. bytearray®] W5 ¥ 52 37|15 len o2 Z A T}
i)
olMiARE EHEE 8 A IS LU E F6kA] s
char *PyByteArray_ AS_STRING (PyObject *bytearray)
PyByteArray_ AsString ()] Wl3Z 2 W A.
Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
PyByteArray Size ()9 W22 W Z.
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oE AL Aol 1A f
= 57]— 128, 256 &= += 65536

233
E—E—Z}\ﬂﬂ x}a]s}tru o]
° 14112 (A4 $URE

Py_UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE* representation is deprecated and inefficient.

ol APIZ} A API ZHe] & & A3l FUZE A= wEo] X By ol wheh 74 o 2 F 74A] AFEf 7}

o “3+% A (canonical)” FUIZE A A= H A = A k2 FU I AP 9 5] T J BE A J U}
THo A &8k M EEZ—*. ol & AFEU T

e “legacy” Unicode objects have been created through one of the deprecated APIs (typically
PyUnicode_FromUnicode ()) and only bear the Py_UNICODE* representation; you will have to
call PyUnicode READY () on them before calling any other API.

[n =20

Fa: “HAAN” FUIE A= 9 A E API9} @7 sfo] i 31291 A AF Ytk T o] F = BE FYR
A= <y A7 o] Utk AAH S A H = PEP 6232 Z 234 A|

L

40
[
In
ogt

T2 gol oA FUZE FHA AR H = 72 FUZE A4 9 th

type Py_UCS4

type Py_UCS2

type Py_UCS1
Part of the Stable ABL. ©] ¥ &
e AT B= 92 typedef 9
WA 3.3 7}

type Py UNICODE
This is a typedef of wchar_t, which is a 16-bit type or 32-bit type depending on the platform.

WA 3304 1A o] A A, o] AL A= A] Fho] H & “U -2 (narrow)” L “} o] = (wide)”
FURZE WA F o] AL AHFH =] o e} 168 E F oL} 320 E F ol g5 Th

type PyASCIIObject
type PyCompactUnicodeObject

L flo
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ay)
ne
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to

type PyUnicodeObject

o Pyobject AN BEL shold fUILE AAE VehdUh A9 BE A9, FULE AR S
A SHe BE APLE47} pyopject ZABE F 5t W@stn 2 28 A3 AL oy,

WA 330 7}

PyTypeObject PyUnicode_Type
Part of the Stable ABIL. ©] PyTypeObject Q2B A= o] FUZE &S VeEFH YT dholA
FEostrZ2 ==FYtrh

ThS APIE= AR 22 C o)A 2 o o) mhe AALE S35k 3 ST E A9 W2 9 7] A4 v o]l A
soh vl A8 4 vtk
int PyUnicode_Check (PyObject *0)
A 07t FUILE AA o ALt fUTE HH B Axd oW
E = as]o

e

2 MEFU o] ot T4
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int PyUnicode_CheckExact (PyObject *0)
AA 07} FULE AA o A5 A H B AAEAT oh W 22 BBFU T o] A4k T4 AE
Fh o,

int PyUnicode_READY (PyObject *0)
FAHE AA| 07} “5H A (canonical)” AR FRIFUTH o] A2 ofefjof] A H AN~ vfja2E
a7 2l R s
3E Al 0= WHatar, Aaf Al 9] & A ASHHA —1& Whgkst=t], 56] vl el o] dufsty
A o,
B A 3.30] &7}

HA 31004 HAAFHASFUS HA 3124 A AFY th o] API &
PyUnicode_FromUnicode ()2} A A A Yt}

Py_ssiz e leUn:Lcode GET_LENGTH (PyObject *0)
FUIE ExEe] do]E T FAEZ vis3ty ) o= “3FH 4 (canonical)” 39 S UZ =

22 of oF T T (AAT8HA] 93551 Th.
WA 3.3 271

Py_UCSI *PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *0)

Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *0)
AR BA A5 23] UCSI, UCS2 == UCS4 A+ o7 H2E ¥ 3 A (canonical) &3
o e E o6 & WEFL T} 74 3 (canonical ﬁ?ﬂ o] &HkE A A7 AA HAFSEA] k55
t}; PyUnicode KIND ()& Abg3to] SulE2 a2 25 MBS A L. o] AL AN A3H7] Ao
PyUnicode READY ()7} 2% 9 o] of 3t}
B A 3.30] F7}.

PyUnicode_WCHAR_KIND

PyUnicode_1BYTE_KIND

PyUnicode_2BYTE_KIND

PyUnicode_4BYTE_KIND
PyUnicode KIND () Wl3Z9] Z+S wkaah ).
W 330 =7}

HA 3100 A # X H A5 Y ch HA 31294 Al AP Yth: PyUnicode WCHAR KINDE ¥ A5 A
S4th

unsigned int PyUnicode_KIND (PyObject *0)
ol FUIZE AR 7}t o] Bl & A3t tl AHE-dt v A T vlo] E 4§ vERY] = PyUnicode 5
A R1E FRFAAL) T shE v YT o= “ A (canomcal)” £ FUIE AA|ofof
ST (A8 S5 Th.
HZA 330 F7%

void *PyUnicode_DATA (PyObject *0)
A FUZE W] ol o3t void ZAEE YT o+ “3FH A (canonical)” €S FUIE
27 of oF G T} (A8 9355,
WA 330 F7%

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
T+ A (canonical) &8 data(PyUnicode DATA ()& A2 t2)of] &Urth o] Wja 2= 2 A AAL
(sanity checks) & -3 57| 9F.0. 0] 2o A ALR517] 913 AT, BEAL 2 w22 T2 A
AL & kind 3k} data ZAEE 7N A] 3l oF FUTh index= FAFE Y] A2 (004 A2 th
o L value= 3 F A X ol 71 F = o] oF &F= A Z= 2N E AT
B A 3.30]] &7}
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Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
7 ¥ A (canonical) & data(PyUnicode DATA () 2 2 R2)o|A T = XA EE ¢JF Utk AA
U £ (ready) SZ©] 35 A] k5 Ut}

B A 3.30]] 7}

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o0, Py_ssize_t index)
“3F 3 (canonical)” F & o] o] of 3z, FUILE A7 0o 4 £24E A5 U ol ] A% 978 4+
St} PyUnicode READ () Rt} &4 o] Boj AUt}

HZ 330 F7%L
PyUnicode_MAX_ CHAR_VALUE (0)

“3fH A (canonical)” A 0] o] oF Bl+=, 05 VWO & ThE EAE S WEL U AAT H Y = 29
EE Uk o] A2 FA ZAX o A g AL S o HH o] E Fh= AR T & T

WA 3.39 F7%
Py_ssize_tPyUnicode_GET_SIZE (PyObject *0)
HAAE py_UNICODE R A7 E ZE T 2 HAFUTH (AN EA O E S 2092 2TFY
h. o= FYUIE AA| o of Futh (AAFsHA] 554 Th.
WA 33004 1215 A WA 302004 A AR U Th: o] A 2§ T = APLE] 23Sl o,

PyUnicode GET LENGTH () S AF&3to] mpo] 1 o] A 314 A] <.

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)
S| A9 py_UNICODE EAL] F7) 2 vho] = B} 2 MEFUTh o FU T A o] ok itk (A
AFSEA] QF5 U Th.

WA 33004 F A= A5 Uth WA 312004 Al A Uth: o] d 28 U I = APIY| dF <}t
PyUnicode_GET_LENGTH () S A&3}o] ufo] 1 o] A 3HA] A L.

Py_UNICODE *PyUnicode_AS_UNICODE (PyObject *0)

const char *PyUnicode_AS_DATA (PyObject *0)
Return a pointer to a Py_ UNTICODE 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).

WA 330A WA: o] 3R oA H|E&Hola - &2 Fo py_UNICODE £ H
of A etA il wrEojof A - AT + AFUT (S A FA nuLLS v
g3styth. Al PyUnicode_ nBYTE_DATA() WA 2 E A

PyUnicode_READ () & A3l & T =& o] 434 Al 2.

WA 33004 FH A5 FUth WA 312004 Al AF YTH: o] A 28d FUTZE APIS] dF9Yth
PyUnicode_ nBYTE_DATA () W3 &2 A Y& AML3EE ufo] 18 o] A A A £

int PyUnicode_IsIdentifier (PyObject *0)
Part of the Stable ABL. 10] & 2] of u}&} B2} F o] 7831 41 H 2po] A 1 & ¥F3kshy v}, Al A identifiers.
a8 ¢kod 05 vk

W7 3,904 WA A o] & H] (ready) F A] 9k wl, o] F4+ Y& Py FatalError ()& %
Z3HA 5 yth
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FUILEE OS24 542 AFFUT 7P A5 B2 22 shol A T4l mpehC ol )95 &
SEEEEEE T B PE S R E )

int Py_UNICODE_ISSPACE (Py_UCS4 ch)
ch7b 3 FAFAA of whef 1 o] 02 ek o

int Py_UNICODE_ISLOWER (Py UCS4 ch)

ch7} 2 F AL A of) w2} 10]1} 08 WBk g T,

int Py_UNICODE_ISUPPER (Py UCS4 ch)

ch7} 22 A o] whe} 1 o] 08 Wheheh o}
int Py UNICODE_ISTITLE (Py_UCS4 ch)

ch7} A5 Al o] & A1 A of] whe} 1 o] u} 0-& WU T
int Py_UNICODE_ISLINEBREAK (Py UCS4 ch)

ch7} & vhE FAFA A o e} 1 o]y 02 whehehy o
int Py_UNICODE_ISDECIMAL (Py_UCS4 ch)

ch7F 1075 A1 A o] whet 1 o] 02 Wk ok

int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
ch7} Y A (digit) &A1 A ol et 1 o] 02 gy o

int Py_UNICODE_ISNUMERIC (Py UCS4 ch)
ch 7} <=2} (numeric) = AF¢1 x| of] W} 1 o)} 02 wishgh o}

int Py_UNICODE_ISALPHA (Py UCS4 ch)
ch7} kshal £ 2491 A o] W} 1 o]} 08 whEkEh o}

int Py_UNICODE_ISALNUM (Py UCS4 ch)
ch7F QEAF EAFA A of whe} 1 o] v 05 whEkgh T

int Py_UNICODE_ISPRINTABLE (Py UCS4 ch)
ch7} A4l 758t A A o whel 1 0]y 08 WY Th A4 5§l EAE, A4 s
Z1 02 73k ASCI 23 o] 2 (0x20) & A &) 31, U I = A d] o] W] o] 20| A “Other” Lt
“Separator” & o] H AP Ut (o] EH ol A ‘dfﬂ 753t F A= repr () o] BAE A HiE =
=2 o o)aA o] Z A grofof h= FAY o F Al L. sys.stdout 0]} sys.stderr
7159 A4 Aee A- ol glsUth)

Uh2 API= wh2 2 22 W] AF8 8 5= dFth

Py_UCS4 Py_UNICODE_TOLOWER (Py UCS4 ch)
AFAE HEE FAF chE 9 T

W7 3356 FA): o] Bt Dk Alo) 2 )P L AT T
Py_UCS4 Py _UNICODE_TOUPPER (Py_UCS4 ch)
e Az WEE F2}chE wHekgh o,
W 3358 A o] T ke A ol v AT
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
A% Aol Az MR 22} chE W T,
W 3358 A o] e ke A ol vl AT
int Py_UNICODE_TODECIMAL (Py UCS4 ch)
107 Fo) A2 WD £ 2 chE NBFUTH o] Aol BAASFHE 12 BAF UL o AR E
o9l 2 WA A FE Uk
int Py_ UNICODE_TODIGIT (Py_UCS4 ch)
3 Abe] 52 MAD T2 ch S BHFUT o] o] B 12 MAF UL o] BB
SEERERER S
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double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
double & %%?l EAFchE BT o] 2l 0] £/ -1, 05 WU o] AR & o9 &
LA 71 A FE YT

TS APIE A}&3lo] A EA O EE & 4 95Ut

Py_UNICODE_IS_SURROGATE (ch)
ch7} AR A o) E 9l A] Eeldtt} (0xD800 <= ch <= 0xDFFF).

Py_UNICODE_IS_HIGH_SURROGATE (ch)
ch7} A8 A2 A o] EQl A &elgt ) (0xD800 <= ch <= 0OxDBFF).

Py UNICODE_IS_LOW_SURROGATE (ch)
ch7} 31§ A ZA o] E Q1A &gy} (0xDCOO <= ch <= 0xDFFF).

Py_UNICODE_JOIN_SURROGATES (high, low)
= Nz Ao)E BAE Aget 9 Py UCS4 38 WM T, high® low= 7H7E A 2.7 o] & 42
AW} ZH A=A o] 2T

FUIE AAE BT /) D2 40 A 251 W oh APIE AHSSHAIAL

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
Return value: New reference. M| 5+ T E AAE 25 Yt maxchar-2 SAFLG of v x| & A A & of 5”_
FolEooFdth ZAFZEC Z 127, 255, 65535, 1114111 A| @ 20X 7} 7178 gho g 23
T A5 UTH
AR A £

aArZe xR F
B A 3.3 7}

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. 1%l kind(7} %5 3t 32 PyUnicode KIND ()°f 93] HI3

el
PyUnicode_1BYTE KIND T YUHEZ A2 FUIE AAE W5 Yt} buffer+ kind ol whe}
EAF 1,2 = 48F0] E 9 size @9 o] wl B 7he] A oF Tt

B A 3.30] &7}

PyObject *PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. Part of the Stable ABL. char ¥ uo| A U I = A& w5t} v}o]
ECUTESZ Q98 202 4Lt ul3) A 0] %A Uk w3l votel b,
W2k g2 S AA D o sy &, oy A o] 3185 A ks U T

u7FNULLO|H, o] 4= ¥ 7} NULLE A A E PyUnicode FromUnicode () A3 ZZ 3},
o] AF W& H A H o PyUnicode_New () Z A= QaL, sho]# 31200 A A A H wv}.

PyObject ¥PyUnicode_FromString (const char *u)
Return value: New reference. Part of the Stable ABL. UTF-8 2 91 I H ¥ g-%F % char W ¥ uol| A FYUZE
A E v T

PyObject *PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. Part of the Stable ABL C printf ()-2EtY format AL} 7FHH 7149
A2 A5, Ao} sholdl F 2= A 2718 AL A Gho) Sl 0 EAE W
Ut W4 A= C3 o] o] oF 81 formar ASCIL 1T P H -G 0] 2 2219} A 23] U 3] oF
Sk ohe 9 A7 888 U o

ne [

—

=

Ag st o A= P dUth o] & AHsto] O AAE

Yt

Y
= |n
o[>
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ELENIIE =4

5% n/a BEEAS

Sc int CintZ 234, 0d &3}

5d int printf ("sd") &} F=SFUct!

Su unsigned int printf ("su") 2} 5 H]

$1d long printf ("$1d") & S5 FUH!

311 long printf ("$1i") & S5 }]

$1u unsigned long printf ("slu") &} S5kt

$11d long long printf ("$11d") &} S5 H!

$111 long long printf ("s$1li") & S5 rt!

$11lu unsigned long long printf ("$11u") 2} =53]

$zd Py _ssize_t printf ("$zd") & =53 ch!

$zi Py_ssize_t printf ("szi") &} =S5 Th!

$zu size_t printf ("$zu") & S5 cH!

%1 int printf ("$i") & S5 TH!

$x int printf ("sx") &t F5Uct!

$s const char* 923 CEXuf <

Sp const void* CEAE9Y 1634 Fd. Z;HZY printf 7} AFE3=
831 A ge] e S 0 Al Aok Ao) B ATk
He A2 BT A9l printe ("sp") 9 55U,

$A PyObject* ascii() & S&3t 23}

$U PyObject* TUIZ= AA.

SV PyObject*, const char* | U T = AA (NULL Y 5 A5 Y th 2}t 5 A uof7)
Haax d-F5 CEAbud (3 WA w7 W7 NuLL
ol AR H Y.

%S PyObject* PyObject_Str ()< &%t A3}

%R PyObject* PyObject_Repr ()< 523 23}

AT 5 Qe 2 BAbs oA 2R BAGo] B A3 BAD] 1Y 2 A 1, F7} Axbe

A3 ) 28 B9 el =7} obd B4 S e A0S EulE B9 sen st ravng
76]_"3_}‘;: H}.O]E /\o] =7 (PyObject* O]X}7}NULL°]Uﬂ), "%A" noU" no S" nopRm \:1] lv%vvv_g] O_'__
A AUt (PyObject * QIAF7FNULL o] o}y |).

B 32004 M7 ms11d S s 1lu o B @ A Aol F7bs ik,
WA 33004 M melin, me11in W raziv o] tha A o] F7he g ok

B 34004 WA masm, TRAT, mSUT, "ey7, nas, aRr o] B g 1 H St AW E EuE A9 o]
F71s glveh,

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)

3l
=

tjo
2
o
ol
o,
rg

rlr

Return value: New reference. Part of the Stable ABL. A &3] = 7] 9] QA& # 3tc}
PyUnicode_FromFormat ()3 5 4 gth

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-

rors)
Return value: New reference. Part of the Stable ABL. Q1T H AA| objE FUIE AAZ 2T Th

bytes,bytearray @ 7|E} o] E E 7 24| &= F 0] A encoding ol Wt errors 2 A 2] 3k o B A 8] &
AH&ste] R g Ut & ohNvLLe] 2 5 913, o] A9 AEF o)A 7|23 AR Y o (R}
AR S GRS BN

—

- L =
APLE o1 2171 910 8 NULLE WS, B3 W Ade] 32 AAE da 2 A2

91t

1 2
35

A A2} (d, u, 1d, L, lu, 11d, 1li, [y, zd, zi, zu, i, ) &) 2 $: 0-H3 T 2= AUE 7 A ZH = Aol A&k
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Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
Part of the Stable ABI since version 3.7. U T E 2AA]|9] Ao]& Z &= QA EZ wW3sht}.

WA 3.30] F7}.

Py_ssize_tPyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject * from, Py_ssize_t
from_start, Py_ssize_t how_many)
3 fUTE ARl A B2 AAE EAE BAGU o Bt oY 2 WHL £P3kn
7ot memepy ()  EWAUTE o2 A -1 ¥E&ASA o9 S AP FUTH 2F A o &
AR EA 52 ukagh T,

WA 3.30] F7}.

Py_ssize_tPyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
B2 EAE S A3 YT fill_char& unicode [start:start+length] o] &4t}

fill_char©] 22 H o FAE o AU FAME ol & ol 4y Fx7F e Aok
7159 FAF 5 B A L ol ] A -1-& ¥HEelal ol &) & A A Y T
B A 3.30] F7}.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
Part of the Stable ABI since version 3.7. =24 ol FAHE &Y T TAFL -2 PyUnicode New ()& &3l
gEgolof Futh SUIE FALL EWe|BE, 4D FH5HAL o} 4] 5 ghofe

.

o] T+ unicode7t TUTE AA AA, A7 A5 Holyh=2], AA7F HASA =42 5
FEA (F, F2 AF7H1AA) A
W7 330 7%

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
Part of the Stable ABI since version 3.7. ®A A EAE A5 ULh o] Sh¢=wlaz HA
PyUnicode READ CHAR ()} 28] unicode7} U TE A A o] el A7} MY E Hol=x &

SRR =
WA 3.30] F7}.

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. S=2F Q1 &1 2 start(Z 33 T}) of| A
T2 AE 2 end(A 2 FUTH 7HA] soro] 3F9] w2 E = 93U T S5 ddaEs A AE A s
ek,
B A 3.30]] 7}

Py_UCS4 *PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)
Part of the Stable ABI since version 3.7. copy_null©] A A=A, @ Ex5 £ 35to] EA1E usS UCS4 H
ol EAFG Ut of 2] Al NULL& RE2sal of| 2l & A F U th (53], bufleno] ue] Aol Kty zro
SystemError). &3 buffer 7} ¥E3HE U T}
B A 3.30] 7}

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *u)
Part of the Stable ABI since version 3.7. XYL uE PyMem Malloc ()& AHE3le] S35 A UCS4
¥ 5o BAFFHUI T o] 21 o] A3 8, NULL o] MFeS] 3 MemoryError 7+ A F U}, HEHE ¥l ]

ol A 27H Y 2= 2AES} Y5

B A 3.30] F7}.
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| X|El Py_UNICODE API

WA 33004 A5 G Uch A 312004 A AT

°] API Y5 5- PEP 393 8ol 913 51415 sl . 3ol d 3.xol 4 A1 4514 7]
Ao A AET 5 AT oA L AFEL R A3 A 2 el BA US4 US

PyObject *PyUnicode_FromUnicode (const Py UNICODE *u, Py_ssize_t size)
Return value: New reference. =012 =.7] (size) 2] Py_UNICODE ¥ ¥ yo| A U T = .
uENULLY 5 glom, o]d wj &= W&o BH A d5Uth BagdolEE A9+ A2 AHEAH
A Ik w5 7k A A Aol 2 AR U k.

W 7kNULL o] oF U, WhE 2 B9 AR Y % it nlekA, A9 fums A 2L

7} NULL ¢ uf vk 3-8 Ut

W | 7} NULL o ¥, PyUnicode KIND ()2} 228 HA| 2 wj 2 22 AFR317] Aof] 21 f&o] A
AWM PyUnicode_READY () & <3 oF gt}

WA 3304 AAHAAF U, WA 312004 A AFGUTh: oA 289 FYZE API
o dB AUttt PyUnicode FromKindAndData (), PyUnicode_FromWideChar () E+
PyUnicode_New ()& AH-§3to] who] e o] A SFA Al 2
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.

B2 330041 A% 91z o WA 312004 A G U ks o)A Avel U SLE APLE] AR I,
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () T+ A}SH
A APLE: A1-§-8te] mho] el o] A 31414 2.

PyObject *PyUnicode_TransformDecimalToASCII (Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. 50 R size®] Py _UNICODE ¥ ol = EE 102 £AE2 107 Zrol
we} ASCH 57 0-9 2 T Al 3he] S F= A7) 2 whE ), o2) /b wA ah e nuLL-S whEkeh o).
WA 3304 H A= 5yt WA 3. 11°1W AAFHUTh: o] d 28Y Py_UNICODE AP1S] Y5
Uth; Py UNICODE_TODECIMAL () & AH&3to] nlo] 1 o)A 34X 2

Py_UNICODE *PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
Like PyUnicode_AsUnicode (), but also saves the Py UNITCODE () array length (excluding the extra

null terminator) in size. Note that the resulting Py_ UNTCODE* string may contain embedded null code points,
which would cause the string to be truncated when used in most C functions.

B A 3.30] &7}
WA 33004 H A= A5t WA 312004 A A UTh: o] A 28 Y FUZE APIY] Y& %MD}

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () BB+ S A}
A} APIE AHE-G1o] mpo] 1 o] A S Al 2.

Py_ssize_tPyUnicode_GetSize (PyObject *unicode)
Part of the Stable ABL S| 2| ¥l py_UNICODE %32 37]& I & 9| & ula3ht} (M 2 A 0| E B
29I 2 2.
WA 33004 F A 5t WA 30200 A Al AH UTh:

o]
PyUnicode_ GET LENGTH () E Ab&-3to] mpo] 1 o] A 3141 A] <.

PyObject *PyUnicode_FromObject (PyObject *obj)

Return value: New reference. Part of the Stable ABL. ZR3IH FUIE= A H O A2HAE N2
AR FUTE Ao BAFITE obj7h ol u] (A1 % o] opd) R U .= AR o] |, 2 42
Z7HA 712 F2E w3y
fFUZE Y o] A H 3§ o]9] 9] AA|= TypeErrorg WA Z Yt}
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EEPEER

A 2AL ALY ALG] LG AACNN 2 HAES UuY T4 dEeh

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py ssize_t len, const char *er-

rors)
Return value: New reference. Part of the Stable ABI since version 3.7. QFE 2 0] = 2} VxWorks 2] UTF-8 o] .}

SANZY A AL JZEY AL LS HIZGEYTE A DdH = ol A 7] & "strict”
94— "surrogateescape"(PEP 383) YUl E] FHE=errors7F NULLO| W "strict" o8] A8 7] &
AEFU T e 4 EAE Buhob s AW d EAE 28 5 fgit

Py_FileSystemDefaultEncoding(F}o] A& A] Q& 2 A Q Q7 Y)o A EA9-E v 7Y 3}
2 PyUnicode_DecodeFSDefaultAndSize () S ARSI A 2.

This function ignores the Python UTF-8 Mode.
o B

Py_DecodeLocale () &4

B A 3.30] F7}.

WA 37A HA: o] = o)A FEZ o] =& A2 8}l surrogateescape o8] ] 2] 7] o A
ZAYG AdFYE AR YT} ol Ao, Py DecodeLocale () ©] surrogateescape ol AHR-H
A, AA ZALD AFTHL stricto AFEH IS5 YTH

PyObject *PyUnicode_DecodeLocale (const char *sir, const char *errors)

Return  value: New  reference. Part of the Stable ABI since version 3.7.
PyUnicode_DecodelLocaleAndSize ()2} AF3FA| W strlen() & AF&3le] BEX4E 2

o] & AUt
B A 3.30]] 7}

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

Return value: New reference. Part of the Stable ABI since version 3.7. FUIZE AR E t= 2 olE 2}
VxWorks | /| UTF-8 2 A I 3t AU, ThE S EZoA EA) A dxd o=z A7 g3yt A d
=g A8 7]= "strict "9} "surrogateescape" (PEP 383) 9] Ut} ¢l T = errors 7} NULL
ol "strict" o2 g7 E AHEF YT bytes AAE WU TH unicodex= WFE 4 FAE
23 4 gl h

F 29L& Py _FileSystemDefaultEncoding(Zo]# AJZHA] Q]2 2 AL 7)o 2 QTP S
2 ® PyUnicode EncodeFSDefault () S A3 Al L.

This function ignores the Python UTF-8 Mode.

© B7]:

Py_EncodeLocale () &4

H A 3.30] F7}.

WA 3704 WA o] 4l o)A FEROEE AL EA surrogateescape ol 22 7] o )
E2AY AFYE AL UL} o] Hof= Py _EncodeLocale () ©] surrogateescape o] AR5 S}
A, AR 2AYL AFHYL stricto] AHEH AFUTH
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O A|AE QI

ku
oo

3} o] 23} 7| e} 3 A —“?_—X]-Cﬂ% 17 Y3l tyF Y5, Py_FileSystemDefaultEncoding & <
FYPo g A3, Py_FileS temDefaultEncodeErrors £ o8] A8 7|2 AFL&) ofF g o} (PEP
3833} PEP 529). <1z 1+ & & —. Zo 3¢ o] ELS bytesZE AFY3H W, "og" WIS AFR3
PyUnicode_FSConverter ()& A& 4= XJDLOH oF gt
int PyUnicode_FSConverter (PyObject *obj, void *result)

Fart of the Stable ABIL. 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 PyBytesOb ject* which must be released when it is no longer used.

WA 3.1 7}
#3604 WA A2 F AAE Tl At
PyUnicode_FSDecoder ()& W3 42 4“/‘*0]]0]:@-141‘4—

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.

WA 3.20) 71
WA 3604 HA: Az A2 Bols YUt}

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 o] AAE A ¢tow, 2A Y AdFF oz Zulghc}
Py_FileSystemDefaultEncoding 2 Al Z Al 2 AL AFZPgA 27359 Yy
T 4% & glsdth @A 2EALE A2 “/‘Oﬂf‘i TAE S yAdafoF 34,

PyUnicode_DecodeLocaleAndSize () & AFE3HH AL

o 17

Py_DecodeLocale () &4

B A 3,604 HA: Py_FileSystemDefaultEncodeErrors o2 &8 7] & A&t}

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 ©] AAHZ ¢kow =AY oAy oz Zuwlah)}
A QO]% &1 QO PyUnicode _DecodeFSDefaultAndSize ()& AFE3FA Al L.
WA 3.6 HA:Py_FileSystemDefaultEncodeErrors o2 A & 7] & AF&&Ut}.

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. Py_FileSystemDefaultEncodeErrors o
B 71 & AFESte] FUIE AAE py_FileSystemDefaultEncoding® Q1 F W3}, bytes
£ WU Th A3 bytes Aol & ulol £7} 2349 4 9ol FolFiAL

Py_FileSystemDefaultEncoding ©] AAE A ¢god, 2A|d dFFo g Zwlshc}

Py_FileSystemDefaultEncoding = A& Al Z2A| Y AFZ oA 278tE 0] YFo| AT 4+
FEUTH A 2AL AdFPoZ EXFEE AF P oF 5}, PyUnicode EncodeLocale ()<
2N 2

o ®17]:

Py_EncodeLocale () &4
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WA 3200 7}
WA 3.6004 WHA: Py_FileSystemDefaultEncodeErrors o8 A8 7] & AF&-g Yt}

wchar_t xX|&

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.

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
Fart of the Stable ABL. 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.

238 Al Pyven_alloc () o) €18} B T MAT T (yven_rree () E AHE o] AT
Al L). ol 2] A], NULL-= ¥FEH3}A1 #size= A 2] 5 A ¢F5 Ut} W 2 2] &@Fo] A8l MemoryError
2 A

WA 3200 7}

WA 3794 ¥ 7 Raises a ValueError if sizeis NULL and the wchar_t * string contains null charac-

ters.
LHE 3
el &5 E 3 CE A4 W Ty J&FS AFFULE oy AP E2 EF o2 FFES
ol A AT 5 AdFYh
o3 API] tf 22 F 712] AR} encoding 3} errors & F 3HH, W str () 2AE AA AR AEH
2 Y gyt
encoding2 NULLZ A A3H 7|& A7 Y< UTF-8°] ArgFUrch 39 AN2" 5352 3
d o] F AF I pyUnicode_ FSConverter() E Agfof UL oAL YrAo=w W4
Py_ F1leSystemDefaultEncod1ng S AFESHUTE o] 4= Q7] Ag o2 AeFH ooy} &
A 2glo A= A Ao gt £RAE 7t = 11, th& /\1i%‘°ﬂ/ﬁ%*&‘§ Azl A UY (718 §§

Z 2 13 0] setlocaleS> T =3 uf]).

o2l A 2l=errors 2 A E =], Lol thal ol d 7|2 A2l & A e vt nviLE AR E 5
AFUTh BE WAZ I el 7] o & A 2l& “strict” YU T (ValueError 7} A g ).

The codecs all use a similar interface. Only deviations from the following generic ones are documented for simplicity.

!
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ol
=

e

3

JE

ui
o

© 9wk 7T APIY U o)

PyObject *PyUnicode_Decode (const char *s, Py _ssize_t size, const char *encoding, const char

*errors)
Return value: New reference. Part of the Stable ABL. Q1 T H £ 2} 4 59] size H}o| EE T Z Y 5Fo] 74

= AAE W5 YUk encodingd} errors= str () W 42 22 o5 w7 "o 22 9
JUth A I 92 go] A T HAXEEE AFESEe] 23] P Ut T oA of 9] 7} whg st
NULL-Z Q&Y th.

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char

*errors)
Return value: New reference. Part of the Stable ABL. U ZE AA| & AFZ Y3} A3E 3}o] A bytes

AR Z QU T encoding 3} errors= U I E encode () WA =29 22 o] 9] v A5}
22 g Ut AMS g 792 slolx T d HAAEFE AFEEte] RI| P YT Fdl oA o] 7t
WA S NULL-S ¥hSHeh o)

PyObject *PyUnicode_Encode (const Py UNICODE *s, Py ssize_t size, const char *encoding,
const char *errors)
Return value: New reference. 517 size2] Py _UNICODE W 3 s& Q7 3}l 1}o] A bytes A A&
W3S T}, encoding Tk errors= U I E encode () WA ES 22 o] E9] w7 M4} 22 9] n]
QuTh A5 582 ol 7Y o A A= & ALgShe] 231 F Tk mHol A o) 9] 7L BB
NULL-& ¥H&Hgh o}

WA 33004 A A= A5y th HA 3014 A AFYUTh: o] d 28 Y Py UNICODE APIS] YR
Ut}; PyUnicode_AsEncodedString () & AF&3Fo] nlo] 18 o] A 140 Al L.

UTF-8 24

<2 UTF-8 9 APIY Yt}

PyObject *PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Part of the Stable ABL. UTF-8 2 A7 F X4 59 size Hlo|EE U] 7
sto] FUFIE AAE stk I oA o &) 7} ¢ 6 NULL-S vHSHgH o}

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return  value: New reference. Part of the Stable ABL consumed 7} NULL ©] ',
PyUnicode_DecodeUTF8 ()X 8 S 23Ut} consumed 7} NULL©] ofU ™, 3] 2 ¢A St
UTE-8 uho] = A A2t o8] 2 A 2] ) b5 uth o2l @ ule] =t tx g5 4 ko fxg e
v} ol E 4= consumed ol A 7 Ut}

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. UTF-82 A}-&3%lo] U FE AN E o=
AFE 1}o] A bytes AR & vk T} ol 8] A 2= “strict” YU Th FE oA o &) 7} A e
NULL-Z 9F3Hehu o

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

Part of the Stable ABI since version 3.10. +UZE A A2 UTF-8 ¢l Z Hoj thst Z ol g & wtsls}a,
AIYH FH F7] & (HFo] E B9 2) sizeol] A F Tt size AAH= NULL Y = A5 UTh o] A%
77 AR A Ut HEEHE H o= o2 9 I & X EVL =X o #AQ o], T F7F

9 uho] =7} 3 /b U o (sizeo] 35 2] F5 U Th.
o 2} 7} w51, wuLs o] o9 A T # ) M T sizert AR A ek T

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.

B A 3.30]] &7}
WA 3704 HA: 98g 2 o] A char * 7} ofY 2l const char * Yy th
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¥ A 3.109)| 4] ¥ 73 : This function is a part of the limited API.

const char *PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode_AsUTF8AndSize ()2} ZA R, I 7]E AR k5 Th
B A 3.30] F7}.
WA 3704 HA: 282 o] A char *7} o}y 2l const char * Yy th

PyObject *PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8-& Al-§-3}0] 0] X size®] Py UNICODE W3 s& A7 3}a1 5}0]
% bytes A A& WUt ZE oA o 2] 7} B &1 NULL- vHHghu o

WA 33 A AAFHAFUT, WA 3114 AAAFYh: oA 2~ Y Py UNICODE
API19] d X JUYt}; PyUnicode AsUTF8String(), PyUnicode AsUTF8AndSize () W
PyUnicode_AsEncodedString () & AR&3lo] upo] 18] o] A 3} Al L.

UTF-32 24

<2 UTF-32 29 APIY Yt}

PyObject *PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byte-

order)
Return value: New reference. Part of the Stable ABL. UTF-32 2 A7 P H W 3 BEX} Lo A size O} o] ES

Hadgstasid FUzE AAE 3T YTh ermors(NULL ] o) &= ol 8 A8 & F o T Th
7] 8 2k “strict” Y Yt}

byteorder 7} NULL O] ohJ ™, ) 6= X W H Hho] E <A & A& ake] ) T A= o

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*byteorder 7} 00]1, 9] & ©| o] B9 A& 4H}lo]E 7} HlolE £ A] A (BOM)©|H, T) Z T 7} o]
Wpo) £ %A% AT 1 BOME 23 §U 5= £Ae] %A% A 94 th *byteorder 7} 1
ol 1018, 1w E ho = A EAI7H 2ol A L

B F, *byteorder~ 1 E W] o] B 9] Zo A FA vio]E A= AAH Y Th
byteorder 7F NULL o], T E12 Y| o] E] B <A EEZ Al ZgHU T}
ol A o 2] 7} g 3H e NULL & Wk ey T

PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed)
Return value: ~ New reference. Part of the Stable ABL consumed 7} NULL ©] H,
PyUnicode_DecodeUTF32 ()X 8 % Z & 4 o consumed 7} NULL ©] o} 4 4,
PyUnicode_DecodeUTF32Stateful () & 33 E U7 UTF-32 Blo]E A|FA(VFH 42
FolE o] A A] o= HEol E ) & o B Z A 2l otA gk UTh o] H s vio]EE t I Y H A ko
t 295 vlo] E = consumed | A 74 U T}

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. Part of the Stable ABIL. ] o] E] B u}o]E <=4 & UTF-32 ¢137H
Shol A Hho| & £ S HEFITH EA4QS B4 BOM vk % Al gk ol g A
AUt ZE oA o 9] 7} 2 g 8 NULL S REHRE U T}

PyObject *PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors,

int byteorder)
Return value: New reference. s°ll Q= FUZE H|o]E 9 UTF-322 A IZYH S =335+ glo| A
bytes A& W& T 282 T3 Hio| E Ao uhegt 7] S g Yt

A5t

o
=
2] &= “strict”

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian
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byteorder 7} 0©] W, 58 £449-2 4 §1] 55 BOM vh =L (U+FEFR) £ Al AU th ohe § e
ofl A=, BOM w217} Shol] % 7hs 4] ek o,
]

A o
Py_UNICODE _WIDEZ} AE ] ko, 2 A o|E Kol Y F& ZoEZ 87t}
Fejof| A of &) 7} ¥ 3HE NULL-E WU o

WA 33004 A JAF U WA 3014 A AGYth: o] 28 Py UNICODE AP1S] Y&
ol t}. PyUnicode_AsUTF32S5tring () o|i} PyUnicode_AsEncodedString () L A2}
o] Zre o] A S Al 2

UTF-16 3

<2 UTF-16 9 APIY T}

PyObject *PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byte-

order)
Return value: New reference. Part of the Stable ABL. UTF-16 2.2 Q1 I ¥ W3 FALL o A size O} EE

Hagsti sid fFUZE AAE 2T errors(NULL O] o} W) &= ol 8 A 2] & F o P
71 B 2k-E “strict” Y U T}

byteorder7} NULL©] o} ] ¥, T2 E = A A H whol £ ¢4 & ALg 3ol Tlm P2 AR Th

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*byteorder 7} 00]1, 9 & ©| o] B9 A& 24}o]E 7} HlolE £ A] A (BOM)©|H, T] Z T & o]
HEo|E A2 M SHE 11 BOME 23 U R E ZAF ol BAE A g5t *byteorderﬂ 1
ol 1ol | B Hho = 4 A /F S ol HAH UD (\urer b \urtre £247} 8 LT,

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder 7} NULL o], ZEl-2 Y| o] E| B <= A EEZ Al ZgHY T}
Selo] A ol 2] 7} A ShE NULL-S WHEkh o,

PyObject *PyUnicode_DecodeUTF1l6Stateful (const char *s, Py_ssize_f size, const char *errors,
int *byteorder, Py_ssize_t *consumed)

Return value: ~ New reference. Part of the Stable ABL consumed 7} NULL ©] ¥,
PyUnicode_DecodeUTF16 () B % & 3 4 1:} consumed 7} NULL ©] o} 4 H,
PyUnicode_DecodeUTF16Stateful () & &3] B4 A UTF-16 Hlo|E A|A 27} =4

Hlo| E b R A 2 A 0] E AN E ol & A 8] 81A] wu‘/]r/} ol gtHlo| Ex HI Y A ko
U] Z g = v}o] E 4= consumed©l] A7 Ut}

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. Y] ©] E] H 8}o] E <= A 2 UTF-16 ¢ 7 & AFR-5}o]
Shol # vhol & FA-ES WAHLI T AL T4 BOM vp 2 A2 ok of 2] A 2] “strict”
JUth ZE oA o] 7} A6 NULL = WHHU T

PyObject *PyUnicode_EncodeUTF16 (const Py _UNICODE *s, Py_ssize_t size, const char *errors,

int byteorder)

Return value: New reference. s°]| 2)\ = FYFE= d o] 9 UTF-16 A1 FJH 3ES * 35l 1o A bytes
AAE NG E8L o3 vhol E A o et 7| S5 Yt

byteorder == -1: little endian

byteorder == 0: native byte order (writes a BOM mark)

byteorder == 1: Dbig endian

byteorder 7} 0 ] ¥, &8 #2292 &4 FUFZE BOM vt (U+FEFF) £ A &3 th th e F R =
ol 4+, BOM nh=1 7} 9Fol] % 7bs] 4| ek ok

Py_UNICODE_WIDEZ} FoE W, & Py UNICODE Fko] A2 AolE Aoz ZAE & JHUth

Aol= A koW, 7k Py UNICODE H-2 UCS-2 B2}F& 3] A g Ut}
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ol A o £] 7} g 3H e NULL & WSt T

HA 3304 HAFH AF5UTH HA 3119 A AFHYT}: o] A ~€ld Py UNICODE API1S] Y5
Yt} PyUnicode AsUTF16String () ©]W PyUnicode_AsEncodedString () < *]—30}04
upo] 1 o] A Al

UTF-7 24|

22 UTF-7 29 APIY Yt}

PyObject *PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Part of the Stable ABL. UTF-72 A3 Q3 H TZ} 59 sizeHlo| EE U] T Y
o FUSE A2 w5 Th TolA o 27 2 shel NULL-S R o,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

Return  value: New reference. Part of the Stable ABL consumed 7} NUL o] ¥,
PyUnicode_DecodeUTF7 () A8 S 23Ut} consumed 7} NULL©] ofU W, 38 & &4 3k
UTF-7 base-64 442 o &= A els) <] ghuith olej @ vhe| =t tmds) A ghom fugd

HEOJE = consumed of A ZAE Ut}

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py ssize_t size, int base64SetO, int
base64 WhiteSpace, const char *errors)
Return value: New reference. UTF-7-& AF-&3}o] 01X =7]9] Py UNICODE ¥ 3 E ¢l 7 Y3}l 9} o]
# bytes 24 S WHAHGH T e o] 4] ol 2] 7} WA 51 NULL S 9HEHh o

base64SetO 7} 0°] o}, “Set O” (T} 2 EHS 97} gl FF 7)== base-64 2 AT FF Yt}
base64 WhiteSpace 7} 0 ©] 0]-14‘1] 9L base-64 2 QI E’_‘qg 1413]- glo] A “utf-7” Q] 7
o2 AAF T

20 33604 517151 515 LIk ¥ 31104 AAH LI Th: o) 8 A py_ovicons APLS] 9
Ut} PyUnicode AsEncodedString () < AFg3e] ufo] 1 d o] A s A L.

SLIZE o[AaAH Ol ZH|

2L “FUFE o] A o] = (Unicode Escape)” 9] API ] Ut}

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *er-

rors)
Return value: New reference. Part of the Stable ABL. -+ Z & o] A A o] = A TP H EA}Y 59 size v} 9]

EE Ungste] FURE AAE BFUTH 24 o] 974 A 5HE NULLS W o

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. Part of the Stable ABL. U I E o]~ FA| o] & A3t FUTZE AA S
A3 Y5kl 2FHE bytes AA = WHHRHUTh ol 2] A 2] “strict” YUtk ZE o A o 2] 7} LAY 5
NULL S WHehgh ot

PyObject *PyUnicode_EncodeUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. +U T E o] AA| o] ZE A& 3ol Fo] X size®] Py UNICODE W ¥ E
9135313 bytes A 2 WL BRI Tk, T elo) 4] of 2] 7 9l e NULL-S ekt o),

WA 3304 sl A AU Th WA 3114 AAF YT o] d 2Bk Py UNTCODE APIS] G-)
Ut}; PyUnicode AsUnicodeEscapeString () < AF&3ho] nfo] 1| o] A A Al &
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HAl RLIZE o|2aAH0|= 2H|

052 “YUA Y F = o]~ A o] Z (Raw Unicode Escape)” ¥ APIY Yt}

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize t size, const char

*errors)
Return value: New reference. Part of the Stable ABL. QA FUITE oA o]z AFAHH EAE 59 size

HolEE I Y ste] FUZE AAE whsUth 2o A o 9 7} 8 sh i NULL S W ok

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value New reference. Part of the Stable ABL. ¥ A] U T = o] 2 H ]E—Z: ALS3te] U ZE
AAE 2Pt 432 bytes A =2 vt Utk ol # A2 & “strict” YU Th ZE o A oA &7}
S s NULL = WU Tk

PyObject *PyUnicode_EncodeRawUnicodeEscape (const Py UNICODE *s, Py_ssize_t size)
Return value: New reference. QA U T E o| 2~ A o] ZE AL 5}o] F0] X size] Py UNICODE ¥ 3 &
S Skl bytes AA| S WHAFU T T M of 9} 7} A S NULL = WH Y T

W78 3,300 4 51205 912U T, 914 311014 A A U Th: o 4 2849 by on1cons APIS) 92
Ut} PyUnicode AsRawUnicodeEscapeString () ©]Y PyUnicode AsEncodedString ()
2 A8 B0l hol Telo 4 Bh4 Al 2

Latin-1 2 =l

22 Latin-1 9 API® U t}: Latin-1-& S 256709 U T E Ao s dalm Q13 d Fof T d o A
olERt s &g Yrh
PyObject *PyUnicode_DecodeLatinl (const char *s, Py ssize_t size, const char *errors)
Return value: New reference. Part of the Stable ABI. Latin-1 Q1 Z QJH E A} 59 size o] EE U] Z Y3}
o FUIZE AAS whsyth T oA o 9] 7H A4 s NULL-& RH Y o

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Part of the Stable ABL Latin-1S A}-&3to] FUFZE= AAE A7 Qs
27H2 7o) bytes 2] = WHEHghUITh. ol 2] A )= “strict” U Tk, o] A o 9] 7} 24 3w NULL
£ wag o,

PyObject *PyUnicode_EncodeLatinl (const Py _UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1& AF§310] 0 X size®] Py UNICODE W& QAT Y3} ufo] A
bytes A A2 wHath Z o A of 9 7} wh¥ 51 NULL S W3 o)

WA 3300 A HAF A5 Ut A 311004 A AP Uth: o] A Ak Py UNTCODE APIO] U3-<]
Ut}; PyUnicode AsLatinlString() ©]W PyUnicode AsEncodedString() < AF&3}]
vpo] Z1# o] JHA Al 2.

ASCIl 2 &

=< ASCIL 29 APIY Ytk 7TH E ASCILH[ | B % 3| S H Ut th& BE I E+ o8& It

PyObject *PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Part of the Stable ABL. ASCII Q1 Z Q& B2} 4 59] size v} o] EE t] T 5}
FUZE AAZ 5tk Ze oA o7} A shd NuLLS wheke Ut

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI. ASCIIE Al&3to] U ZE AAE
ZFE Fho] K bytes A A = whhRU ok ol 2] A 2l “strict” YUt FH oA o] 2] 7
NULLZ ®hehghu o)

PyObject *PyUnicode_EncodeASCII (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII S AF-8-38}o] 07 size®] Py UNICODE W35 97311 sho] A
bytes 27 & WU h Felo] A o 9] 7} A S NULL-S WS U oh

_4_4
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WA 33004 A AU | A 3014 A AG Yth: o] 28 Py UNICODE AP1S] Y&
Yt PyUnicode AsASCIIString() ©|W PyUnicode_AsEncodedString () < AF-&35}e]
vhol Ll o] 4 B4 2.

UL

Ho

This codec is special in that it can be used to implement many different codecs (and this is in fact what was done
to obtain most of the standard codecs included in the encodings package). The codec uses mappings to encode
and decode characters. The mapping objects provided must support the _ _getitem__ () mapping interface;
dictionaries and sequences work well.

chg- o =Y AP U th:

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] X mapping B A& 83t AXGH FAE s
9] size HFo] EE T F G 5te] FUIE AAE Ut ZE oA o 9 7 3 s NULL S RESHRE

U,

mapping ©] NULL ©] ¥, Latin-1 t] Z g o] &gt 1A ¢kO A mapping-2 ¥Eo] E A5 (00]] A
255 Abolo] A E FUIZE BAYE, A5 (FUZE M42 3|4 F U th =+ None & 2 v 3fj of
. w P = A 42 o ©] E ¥}O] E (None, 0xFFFE 4 '\ufffe' & w3 =& 281 of e},
LookupErrorg sk 2) 2 Ao 57 ¢k WP o2 A5 o o & P A H Y

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Return value: New reference. Part of the Stable ABIL. 5= 0] 2 mapping AR & AF&3te] FUIZE AA =
AT Y33 AE bytes AA = Wb ok o 2] A 2]+ “strict” YUt T A of| 2] 7} ik 5
NULL< ¥h3Hgh T}

mapping AR = §UTE A5 A4S bytes A, 00] 4 255 A10] 8] A4 = None & 2 v 3 3 of
FH T None ol B3 & ATk oh ]2} o) W= A gL BA} A4 (LookupError & § 28 2)

£ Re)H A ere WB o2 AelE o] ol el 7} HAgh o,

PyObject *PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. 51 2 mapping A A & AF-&5Fo] 20 A size®] Py UNICODE B ¥ E A=
Bt 2 AIHE bytes A 2 W3 ZH oA of €] 7} # A8 6FE NULL-S WHEE U o)

W 33004 A AFth WA 3110 A Al AFYUth: o] 28 Py UNICODE AP1] 43¢
Ut} PyUnicode AsCharmapString () ©|W PyUnicode_AsEncodedString () < AF&3lo
o] T 2f o] 4 341 4.

& 39 APl FUDSE fURE R o Pachs Aol A S8 gk
PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)

Return value: New reference. Part of the Stable ABL &%} 1] 33 H| o] &L 2§ 3lo] A4S HE3t
25 UDE AR S DAtk 2o A dl9) 7 B shE nuLL S Sagh o

W3 Hol e FUDE AL A4 E FURE AS J5 U None(BA7H A EE G ehef
w53 3 of g o,

v Hol B _getitem () AEFola v AFTHA YUk GV AL F AEH
ok W E A 93 EA A S (LookupError & ek )& AL A g 1) BAE U

errors’= S el o] WA M PuITh AL o2 A& SIS el v £ 9%

e},

PyObject *PyUnicode_TranslateCharmap (const Py UNICODE *s, Py_ssize_t size, PyObject *map-
ping, const char *errors)
Return value: New reference. A} mapping || ] &2 28310 F0] A size®] Py UNICODE ¥ 3 & WHEH
33 A3} fURLE A7 BBgUTh T A ol9] 7 S NULLS B T

W7 3300 A H A5 5 uth WA 311904 A AGUth: o] A 26+ Py UNICODE APIS] GE ¢
Ut PyUnicode_Translate ()Y 44l 78l 7|89 APIE AR5} ulo] 1d o] A 34 Al L.
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=2 € MBCS 3H]

Th2-2 MBCS 18] APIY Utk #4) 950 41 A8 3 4 9100 Win32 MBCS ¥ 7] 8 A4 5]
WES 79 itk MBCS(E & DBCS) &= w4 shibrt ohujeh ol s e 2 qdol folshal A 2. o
Aug e mee Aot 7| A9 AHgA 2] o3 o F ek

PyObject *PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS ¢ 3 Q& &2}
5] size VFO| E 2 T AR 5ko] §URE AAE WYL 780 A of 9] 7} 2 ahE nuTL S whE
k.

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference.  Part of the Stable ABI on Windows since version 3.7. consumed
7} NULL ©] ¥, PyUnicode_ DecodeMBCS ()" ZFsUtl  consumed 7} NULL ©] ofu] ®,
PyUnicode_DecodeMBCSStateful () 2 238 A& (lead) B} EE U|Z WA Y I HHA
H}o) E 47} consumed ol A A5 Ut}

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. Part of the Stable ABI on Windows since version 3.7. MBCS & A}-&-3}o] U
FE AAE AT QG5 AAE Fho] 2 bytes AA 2 WY T of 8 A 2] & “strict” YUt} 2
ol A ol 2] 7} kA 8h e NULL-& RESHH U T

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. A1 H T = ¥ o] A&
Argsto] §UTE AAE AT 5ho] 4 bytes A7 & WA T T e ol A o 2] 7} whAd sl
NULLE ®t&gh ) cp_acp ZE F| o] X & A}-8-3}o] MBCS Q1 Z T E A4 th

B A 3.30] F7}.
PyObject *PyUnicode_EncodeMBCS (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. MBCS & A}-8-3}o] 0] X size®] Py UNICODE W & Q17 Q311 sho] A
bytes 212 & MG T, TE ol A] oll$] 7} A SR NULL-S WHEE T,

HA 334 HAAFHAFTUT, WA 40004 AAF U ol 28 d Py UNICODE
API9] € FE Ut} PyuUnicode AsMBCSString(}, PyUnicode_EncodeCodePage () ==
PyUnicode AsEncodedString () & AF-&3}o] ulo]l1d o] A AL

ie/ieA

g9 fUDE AA 9} EALS (RPN EAGoln SHASUH A2l @ 5 9o
A A5 FULE AAG 35S BB
9 =

zl

B NULL O U -1 < HFshghy ot

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. Part of the Stable ABL. & E2}g & o]o] o] sl 2L FUIE
EAEE AT FYh

PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py_. ssize tmaxsplit)
Return value: New reference. Part of the Stable ABL. BX4€-& £383lo] FUIZE BX Y g|l2EE
YT sepo] NULLO| W, BE B9 HE 2ol A Bao] AU, 137 2o, £l
TR Ao A B ako] Qolyhith, 2 ol maxsplir £E0] £AH U T S5018, Algo] AAH A b
ok FRAL 43 el sel Eahel A g,

PyObject *PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Part of the Stable ABI. Split a Unicode string at line breaks, returning a list of
Unicode strings. CRLF is considered to be one line break. If keepend is 0, the line break characters are not
included in the resulting strings.
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PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
Return value: New reference. Part of the Stable ABL. 5=0] A separatorE AH-&3to] BX1gG A|92~E A4
S A% FUTE PAEE W

Py_ssize_tPyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int

direction)
Part of the Stable ABI. substr©] 0] 2 18] ol A (direction == -12 FJFAF QA& 32 9] ]
BFaL, direction == 1-& FAUAF A& v YT} str(start:end] 2} X 5HH 1S 933}

A ¢fod o Ut o 7 2 sHE -1 & kU T

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direc-
tion)
Part of the Stable ABL o A directionS A&} (direction == 1-& R W}sF A M-S 2 u| 311, direction
=-18 Au}sk AN /]U] Yt str[start:end] oA substrd] R MR Y XE 31-51—3"\/]1’4-
‘:‘W‘r 2 A HWH °‘XH A AdUTE -1 g2 A= F5o] gl YEW L, -2+ o7}
A T o9 7 A A E = YEFE Y T

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direc-

tion)
Part of the Stable ABI since version 3.7. 5] 3 direction & A2 35+ (direction == 12 A3 AN S
w8}, direction == -1 AT NG v UTh strstart:end] A T2 che] 3 HAY
AT WA T 98 ke A WA QA 9] AMA Tk -1 ¢S AA T BEo| 8L e

Wiz, -2+ o 7F Ay ;Ji—’ o] 7F 24 A& VERE YT
WA 3.30 F7F
WA 3700 A A start2} end= ©)A| strstart:end] AP A== E 2 A H Uh

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
Part of the Stable ABL str[start:end] oAl subsrro] H A A &A 53dl+ 3 +& d9H3gy ).
ol &) 7} A SR -1 2 Wk T

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
Return value: New reference. Part of the Stable ABL. strol| A substr2] 2| o maxcount 572 replstr 2 v} 11
A3 FUIE AAE Yt maxcount == -1 BE 574S AT 9 U]?J'q =3

int PyUnicode_Compare (PyObject *left, PyObject *right)
Part of the Stable ABL % £24€ W3t 242k 22, 22, 2 98 -1, 0,12 W Tk

o] Gt A A ~1& MBS T R, o 2] S F 7] B Pymrs Occurred () S EE ok 3
et

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
Part of the Stable ABL U I = A A uni S sring®} v 2L 8k1 242+ ZS 7+e =0 o 3

-1,0,1&
YT ASCIIE 139 H EAE R ddshe 20| 7 AW, ¥ ASCH & A17F 23+ |
e Y FAY S 1S0-8859-1 2 3| A g o,

o] B4 o9 & LN A A ek Th

PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. Part of the Stable ABL. 5+ U 2= £ X9 S ¥+ 53} 4] 3 (rich comparison)
33 the % shibE ek o
o 9] 7} A S NULL

e AFAQ HA =Py _TrueY Py _False

oF A

« & X3t 4 o9 Py _NotImplemented

o
(s} =2 =
op°ll 7}5 3 g2 Py_GT,Py_GE,Py_EQ,Py NE,Py_ LT ¥ Py LEYUYTh
PyObject *PyUnicode_Format (PyObject * format, PyObject *args)
Return value: New reference. Part of the Stable ABL format3} argsoll A A BX1E A A& wrashy ol
o] AL format $ argsetFAFEU T}
int PyUnicode_Contains (PyObject *container, PyObject *element)

Part of the Stable ABI. element 7} container || 3t o] Ql=2] 2213111 10 ulg} FFolL} A
o,
H

N
o
rE
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element= F 8.4 FUTE EAAR 2A) WS of Gtk o el 7k Jow ~10] ukEP U )

void PyUnicode_InternInPlace (PyObject **string)
Fart of the Stable ABIL. 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 value: ~ New reference. Part of the Stable ABIL PyUnicode_FromString ()3
PyUnicode_InternInPlace ()9 %%, QA H(ntern) & A FUIZE B9 AA Y, 22
Zhe 712 ol dol 1€ B EAG Aol e Al (“afH) FEE A

834 FE A

type PyTupleObject
o] pyobjecte] AH L2 stold {F& AAE Uebd Yt

PyTypeObject PyTuple_Type
Part of the Stable ABL. ©] PyTypeObject AAE AL sto| W 52 2 byt stolx A =9
tuple 22 AA YUt

int PyTuple_Check (PyObject *p)
PARE AR AL FE Yo A8 Pe) Qodad F2 EAFUD. o Bt 4B I
int PyTuple_CheckExact (PyObject *p)
p7t FE AR OIA T, F2 e An B dadAk ohyW 2L SeEUT. o Bk A
Chciasi=ng
PyObject *PyTuple_New (Py_ssize_t len)
Return value: New reference. Part of the Stable ABL. Z.7] len 91 52 A A}, A9 A NULLS ¥F&-g o)

PyObject *PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference. Part of the Stable ABL. Z17] n Q1 A} 5= A A, A9 Al NULLS HI3HsH
ok S Q8 5ol A2 eI S 1S C A2 271548 . 2yTuple_Pack 2,
a, b)E=Py_Buildvalue (" (00)", a, b)) E=53shrch

Py_ssize_t PyTuple_Size (PyObject *p)
Fart of the Stable ABL 72 Aol tf 3t ZAE & WolA, g F2 27]& sy

Py_ssize_ tPyTuple_GET_SIZE (PyObject *p)
T pe 2718 WYt o] 271 NULL o] oYl FE& ZHe] A oF duth; ol ¥ HAbe 3
A Fsyth

PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Part of the Stable ABI. Return the object at position pos in the tuple pointed
to by p. If pos is negative or out of bounds, return NULL and set an IndexError exception.

f

PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple_GetItem ()2} B]<23}A 0k, QRS &213514] ¢4 Y th

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. Part of the Stable ABL p7} 7}8] 7] &= F-2 9] low2} high AFo] 2
k3l A U, A9 5 NULL S };}ﬂqﬁ]— o] AL sho| A 4@M pllow:high] & 55 g Uch
Bl AE o2 RE Y QE2 A AH A T
int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of ihe Stable ABL p7} 7121 712 22| pos 1 A o A7 0o] th3 %25 AT 42 0
2 WBE Tk pos7} W S Wl LE, —1S WHEHEh T IndexError o9 S A4 T )

L
ot
i)
)
[
it
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Feool e F2E “FAL” 9F= TE A NA T2 olv] A= FHFoll that

o] &
= % ‘/1 T} (discard).

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
PyTuple SetItem ()3} HISSFA N of| 2] A= oHA] 9Fom 22 FES A2 uf* 2k AL-g-sf

of gt

ool st FRE “FA L7, PyTuple_SetItem ()2}t B, 2A| T FHo
=
=

E]X] %}’Sqr/]—;sﬂ ]Oﬂ/\-] -%—9,] 7= 7(].2\_ L/\gqq

Rui.)
%
Y

B
=
|y

int _PyTuple_Resize (PyObject ¥*p, Py_ssize_t newsize)

RE 2718 245 ol AHE T 5 A5 U T newsize s 5B A2E Aol HUTE RES Bulo
o3 o A X B2, AR o haf B2 b Stbek ) W w A S of Gtk FEe] mES] thE B Eo|
vl dElzlon ol 2e A8 S TMINS. FEE T4 Bl AN goF LT o)A g o
A EE Sy A FEL MEE AR HAS AN U o HEAY YT, AT
0 WAL, Frold= D2k ool At rol ol B8 5237 17 2ok AAANAE

U th B o AR R A e i S e Ao, 1 e P

NULLE A A3}, MemoryError Y SystemError S YA Z Ut}

8.3.5 &AM A|RA A

TF-Z A A B2 (struct sequence) A A= namedtuple () AA S CS7HEY YL} = o
So AT % e ABAYULE F2A ARAE BB Y, WA 54 F2A AT
ek
PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. Part of the Stable ABL. o}2] ol 4 W & desc2] ] o] E| 2 /xH 2L 3zAANA
A2 gE U5yt 23 g9 AdAEAE PyStructSequence_New () Z WHE 4 95U Th

(A (m

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
desc2 T2 NA2 3 types AAE] | A Z27]313 o

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence InitType} ZA| 9 F5tH 05, Asfstd -1 W&o}

WA 3409 71

type PyStructSequence_Desc
Part of the Stable ABI (including all members). W5 T2 A Al @2 9] el AR E =33 o).

e = o|0o|

name const char * FRAAIEA GO o5

doc const char * A ol ot SAEF o th gk 2AE L A st
¥ NULL

fields PyStructSequence FieUW2-¢ o = o|F& 7FXINULLE E1h= 0l

* of tf 3t & JEi

n_in_sequenfcént o] SoA B F Q= de & (22 A8

735

type PyStructSequence_Field
Fart of the Stable ABI (including all members). Describes a field of a struct sequence. As a struct se-
quence is modeled as a tuple, all fields are typed as PyObject*. The index in the fields array of the
PyStructSequence_Desc determines which field of the struct sequence is described.
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2 |[Ccd o|o|

=

name const dro ooy o] S8+ 9 HEZ T U NULL, o] o] Sl& AEHl =
char * | ¥8 9 PyStructSequence_UnnamedField® AR h

doc| const 4t =~E oL} Akl W NULL
char *

const char *const PyStructSequence_UnnamedField
)% 9t U dAT/ FF D= o2 B4 3.
WA 3904 W7: @ o] char *ol|A HAH IS Th

PyObject *PyStruct Sequence_New (PyTypeObject *type)
Return value: New reference. Part of the Stable ABlL. PySt ruct Sequence_NewType () & & THE type
o AATAE BEY T,

PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Part of the Stable ABL p7} 7}2] 7] & 2 A Al A 22] 9 X] posol] Y=
AAE =Syt ¥ AAZE T3 A syt

PyObject *PyStruct Sequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Py St ruct Sequence_GetItem ()3 SS53 a2 2.

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL. FZ A A/ A2 po dl X posoll &= T=E 3t o2Z AT YT
PyTuple SET ITEM()3} u}Zt7FA 2, o] A2 M 22 AAEAE A& uf vk AR5 of Ty o}

i o] Fes oo i FEE “FHUH.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem ()& ZTS3uja=E.

Fa: ol Fre o T Fx2E “FH U

8.3.6 Z|AE ZHA|

type PyListObject
o Pyobjecte] Al B-& shol A BlaE AA & YEp o,
PyTypeObject PyList_Type
Part of the Stable ABL. ©] PyTypeObject AA~EHAE glo] A g AE &S e U] o] AL o)A
A list oF 2 A Jch
int PyList_Check (PyObject *p)
prLEAE AFY B2 el AR W Aadaw 2E A o] feE A AT
int PyList_CheckExact (PyObject *p)
p7tE|2E AR o] AR B AE PO A B Fof JIARHATE ob W FE whg T o] e 34
43I e,
PyObject *PyList_New (Py_ssize_t len)
Return value: New reference. Part of the Stable ABL. /33 3}A Z o] len Q1 M| B]|2~EE, A9]3}H NULL
= REEgh o

i)

i leno] 0K T W, WHEHE B AE AR 9 FE2NULLE AP Utk wetA ZE &5
PyList_SetItem ()2 AA AAZ HAS7] Aol PySequence_SetItem ()2} 2 FAF API
SIS AFESHA U stol W FEo AAE =& 4 g yth

8.3. AIRA ZHH| 139



The Python/C API, £A| H{% 3.10.16

Py_ssize_t PyList_Size (PyObject *list)
Part of the Stable ABL listol| A 2] ~E A 9] 4 o] & Wkt th o] = 2|2~ E A Ao thst len (1ist)
ot sE U

Py_ssize_tPyList_GET_SIZE (PyObject *list)
ol®] A = PyList_size ()] W= F4.

PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. Part of the Stable ABL list7} 7} 2] 7] &= 2] 2 E 9| A] index $ X] 2] AAE
HESS U T} 9 X = 557 ofy of o U T ] AE Q] ZARE Y AE -2 A Y= A g5y th
index7} Y E Bl o] (<0 == >=len(list)), NULL& ¥F3}3} 311 IndexError Oﬂﬂ £ dA s}
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. o\ % A} Q= PyList_GetItem ()2 W22 §A].

int PyList_SetItem (PyObject *list, Py_ssize_l index, PyObjecl *item)

=13

fijo

i
rr
do
B
1o
ACh

N

m
=
o
a
30
rr
o
B[
=2
u)
r (

FaL: o] s itemo] i F2E “FAIL T
=}z
=

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
olE A Y= PyList_SetItem()9] |22 FA4. WA O 2 ofd HEo] gle A Bl 2EE

A5+ ol AHE Ytk

ZF3: ol vlaEE jtemo] I AR E “FT X317, PyList_SetItem ()= &8 HAH = &
st FRE WA dFUthlist o i Ao J&= FA2e FF-E oYk

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL. &5 itemS Bl 2~ E list2] A8~ jndex ol A AUt A&3H 0-& W3-y
o} AgstH -1& ‘ﬂ—?_]—‘G]-_T’_ o 2] & H ATt} 1ist.insert (index, item) o 3 Z g1

int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL. 2] A~ E [isto] Zo AR itemS 7Vt 4331 02 wiaghy o) A9 54
-1S 933t )& DAY} list.append (item) o 3] Fg ).

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. Part of the Stdble ABL listol| A low 2} high A}o] ol &= AR ES =33}
©]s= 8 e o). A5k NULLES WSk o9 & ATk 1iet [Low:high) o o)
T Fas Zol AR e AL AAH A 9 o,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
Part of the Stable ABL low %} high A}o]9] list& ol 2 & ztemlzst.J ygog A4
list[low:high] = itemlistof i3t} itemlist= NULL & 5 =, ¥l
2 e T (S ebol 2 A, AEHE 02, A5 1S wksHgUTh Bl A o AR
Qe e A 9% 7] gk Uk,

int PyList_Sort (PyObject *list)
Part of the Stable ABL list 422 A| 2ol A AL Ut AZsd 0S, Adstd -1S vkt
o]AL list.sort () & F53Uch

int PyList_Reverse (PyObject *list)
Part of the Stable ABL list®] &5Z A2k el ol A A5 Ut AF8HH 02, A3jstd -1& w33y
t} o] AL 1ist.reverse () & ==k

PyObject *PyList_AsTuple (PyObject *list)
Return value: New reference. Part of the Stable ABL list®] W8S E35t= A 5= AAE vk3s oy

tuple (list) & 553Ut}
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8.4 ZE|o|] 2|

8.4.1 SIML{a] 2R

type PyDictObject
o] pyobjecte] AH @2 sto]d A el AxE ey ch

PyTypeObject PyDict_Type
Part of the Stable ABL. ©] PyTypeObject Q2B AE go] AW AV §-& eyt o] A2
ghol W AF9] dict & 22 AA Yot

int PyDict_Check (PyObject *p)
p7hdict A4 o] 7]} dict B AH Ho) AATLY 23S WS T o] B4k B4 4B T

int PyDict_CheckExact (PyObject *p)
p7}dict A A o] 2] 2t dict & 2] /HE o] oAl AE AL ofy ™ ZS utE U] o] 3 A AT
.

PyObject *PyDict_New ()
Return value: New reference. Part of the Stable ABL. A -2 ¥ A4 2] & w33} 7| U, A3 318 NULL
= RFSHghU T

PyObject *PyDictProxy_New (PyObject *mapping)
Return value: New reference. Part of the Stable ABL. ¢} 7] A& 52}
MappingProxyType AA & W} o] AL GubA o
42 RS o BE BEL B ASH U

void PyDict_Clear (PyObject *p)
Part of the Stable ABL 7] & ¥ A g9 & 7]-3F %2 8|4t}

int PyDict_Contains (PyObject *p, PyObject *key)
Part of the Stable ABL. YA Y g] pof| key7} &= o] =X olgh
15 Wkshetar, 292 koW 05 RESHE YT o8l W -1 Wk
in pol £S5 T

PyObject *PyDict_Copy (PyObject *p)
Return value: New reference. Part of the Stable ABL. p&} 22 7]-ZF & £3sF= A G AV 2] & Hkst
3o,

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABL. &M 14 2] poll val< key 71 2 4 A F Ut key= o A 78l oF it 23 7]
¢ro W TypeError7F HAASUTH AFSHH 02, A5 -1 9133t} o] &= valof o st
228 524 2aUh

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
Part of the Stable ABI. Insert val into the dictionary p using key as a key. key should be a const char*.
The key object is created using PyUnicode_FromString (key). Return O on success or —1 on failure.
This function does not steal a reference to val.

int PyDict_DelItem (PyObject *p, PyObject *key)
Fart of the Stable ABL. 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_DelItemString (PyObject *p, const char *key)
Part of the Stable ABL &1 2] poll 4 221 key 2 A A H 719] F5-2 A AT T key7h G4 2l of
Qo™ KeyError 7h MG T 4251 02, Aol E -18 g o),

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)
Return value: Borrowed reference. Part of the Stable ABL. B A U €] poll A 7] 7} key 1 21 A & ¥F3HgHu o
key 717} 1 0. o 9] & A AQ8}A) 923 NULLZ wHHg U Th

__hash__ )% _eq () FAINEE Z&5te T4 ISk o= JAFYTE ol 1 E ¢
o Al PyDict,GetItelethError ()2 AL3AA L
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H A 3.100] 4] ¥ 7 : 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 ABIL. o] 2] & A A|3}A] &k+= pypict_GetItem ()Y
HYP Ak o9 7 dg et of| 9 & A A3 NULLES BT 717 §lod o9& A A 3HA]
31 NULL-S RHEHgh o

PyObject *PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. Part of the Stable ABI. This is the same as PyDict_GetItem(), but
key is specified as a const char*, rather thana PyObject*.

__hash__ ()& _eq_ () MINEE T30 YA TAE AAE HE+ T D=
AAFH UL o8] R E QoW thAl pyDict_GetItemWithError () S AFE3HAA L.

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©] 212 3}o] W +59] dict.setdefault () & ZHFUt}h £A)3}
W, AU E pol A keyoll al G3t= 3ES WU TE 7] 7F dictol] §1. W, F defauliobj = 41 =] A1,
defauliobj 7} AHEG U T o] Bt key] 4] G5B 23] B 4192 A5 SY 4 02 B s A
2 W A bR o,

WA 3.40] F7}

PyObject *PyDict_Items (PyObject *p)
Return value: New reference.  Part of the Stable ABL. YA \gle RE =L
PyListObjectE ¥ragt}.

Kl
%
o
rlr

PyObject *PyDict_Keys (PyObject *p)
Return value: New reference. Part of the Stable ABL. S A 8|8 RE 7| &
wEF .

PyObject *PyDict_Values (PyObject *p)
Return value: New reference. Part of the Stable ABL. G 8] po] BE & E£3H8}= PyListObjectS
LlacsigR =

Py_ssize_tPyDict_Size (PyObject *p)
Part of the Stable ABL. § A U] g]e] 9+ FE & &gt o= g v]g o thdh len (p) &
Tyt

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

Fart of the Stable ABI. Iterate over all key-value pairs in the dictionary p. The Py_ssize_t referred to by
ppos must be initialized to 0 prior to the first call to this function to start the iteration; the function returns true
for each pair in the dictionary, and false once all pairs have been reported. The parameters pkey and pvalue
should either point to PyOb ject* variables that will be filled in with each key and value, respectively, or may
be NULL. Any references returned through them are borrowed. ppos should not be altered during iteration.
Its value represents offsets within the internal dictionary structure, and since the structure is sparse, the offsets
are not consecutive.

dE &d:

2

&3l= PyListObjectE

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */
}
gAY e pe olgd o)A Foll A= FHUTE A E olHE o] E S 3hs WA 5t
AL kAR g 7] o] WA A ¢k shet 285Ut o & 9

PyObject *key, *value;
Py_ssize_t pos = 0;

(TH5 sTeTATol A1)

oy
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(o] A sl o] A ol A AH)

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 (0) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
Part of the Stable ABL. ]33 A A| b2 o] B & o] E 3}HA], 7]-7F A2 DA g a0l A
98 AY PyMapping Keys () @} PyObject_GetItem()E A Q3= BE Y
t}. override 7} 3ol 9, all A= 71E Aol boll A AA|ok= 717 o™ WAIH AL, THA] oo agt
A5k 717 gl wf “‘01 F7H U 4Fstd 02 Whehstar, o 9 7F A S 12 REEE
U,

int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABL ©]+= Col|A] PyDict_Merge (a, b, 1)} 21, F WA 2 X}of “keys” o] E

REZL S W) Pypict_vpdate ()7} 71-gk RSl AU 2] o) o] Bl el o) = S A gherhe A

A 2 3Hd, sho] Mo A a.update (b) & -FAFUTH A38Hd 02 wkglsla, o 9 7} 24y o}uﬂ -1
= REEgh o

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
Part of the Stable ABL seq22] 7]-Zk o2 " 8] aE ASEA Y Wy E]— seq2= 7)-F o R
Q7 FE o] 22 o) B el & AAE AL o] El el Aol ok FLITH B 7|7} 90 W, override
7} ol @ nix|uho] Sejehal, 29 A showd 3 WA 7} Sl Tk A8 A 08 Wae L, o2l 7}
WA -1 8 HAFHTh £ 52 Tho e ol STl (e gt Al2))

def PyDict_MergeFromSeq2(a, seqg2, override):
for key, value in seqg2:
if override or key not in a:

alkey] = wvalue
8.4.2 ZIsh AA|
This section details the public API for set and frozenset objects. Any functional-
ity not listed below is best accessed using either the abstract object protocol (including
PyObject_CallMethod(), PyObject_RichCompareBool (), PyObject_Hash(),

PyObject_Repr(), PyObject_IsTrue (), PyObject_Print (), and PyObject_GetIter()) or
the abstract number protocol (including PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (),
PyNumber_ InPlaceOr (),and PyNumber InPlaceXor()).

type PySetObject
This subtype of PyOb ject is used to hold the internal data for both set and frozenset objects. It is like
aPyDictObject in thatitis a fixed size for small sets (much like tuple storage) and will point to a separate,
variable sized block of memory for medium and large sized sets (much like list storage). None of the fields of
this structure should be considered public and all are subject to change. All access should be done through the
documented API rather than by manipulating the values in the structure.

PyTypeObject PySet_Type
Part of the Stable ABIL. 0] A2 3}o] ¥ set 2 YEW = PyTypeObject? AAEHAQ YT
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PyTypeObject PyFrozenSet_Type
Part of the Stable ABL. ©] A2 3}o] W frozenset §-& YER = PyTypeObjectd AE A YT}

23 A A2 S BE st A Ao B3 ZAHNA A5 FUTh BN, AR Gk BE
o1E 2] & sho] A AR ol A AT o,
int PySet_Check (PyObject *p)

p7hset AR AE Ho] AAEAw FL AT o] e B BT
int PyFrozenSet_Check (PyObject *p)

p7} frozenset AA Y A B Fo] AA2EHAH ZS wlEsh ) o] S A A F Sy Tk

int PyAnySet_Check (PyObject *p)
p7t set A, frozenset AA| T AH Fo At aw g NhEF U o] 4+ PG AT

gk,

int PySet_CheckExact (PyObject *p)
Return true if p is a set object but not an instance of a subtype. This function always succeeds.

WA 3,109 7}

int PyAnySet_CheckExact (PyObject *p)
p7} act A1} £rozenser ARl ol A5 A B9 AATAL oY 3 BHLE o Pt
A A F sk o}

int PyFrozenSet_CheckExact (PyObject *p)
p7t trozenset ARl AT, AH 2| Aabat oh]E B BBFUL o Gt I 43
S o,

PyObject *PySet_New (PyObject *iterable)
Return value: New reference. Part of the Stable ABI. iterableol 2] 3] ¥I8H A A S 2 35t= N 22 set
2 MR TE terable 2 A 28 % 18-S W5 7] 99 v 2 Atk 4B A A HL,
5 548 NULL-S SR, iterable o] A o E]2] Bo] oL W Typemrror & WAA AU,
A7 A BAE ol = 8 Ut (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
Return value: New reference. Part of the Stable ABL. iterableol 2]l ¥t d AAN S £33 22
frozenset 2 WFSFSHU T}, iterable-2 M Z-2 ¥l frozenset2 THS 7] 93l NULL € 4 Id5 Ut AF
5ol A 2188, 419157 NULL G W T itrableo] AA|E o] B2l o] ol B TypeBrror &
w14 A G o,

set o]} frozenset & JJARA EE 59 AH PO Axdxo tis) thS et a2 5 A S

+ Ut

Py_ssize_t PySet_Size (PyObject *anyset)

Part of the Stable ABL set ©]1} frozenset 7“21]-/] Zo]E ¥lEglY Tt} len (anyset) & 553 Y
t}. anyset©] set, frozenset == A H 2] AAEH AT} o} PyExc_SystemErrorE WA A
AU
€] .

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
ol#] AL} Pyset_size () WiAZ FA.

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABL 25 W 12, 2 A% 2] okow 02, of & 7} WAl she 1 2 whakabU o}, sho| A
__contains__ () HIAELI= T, 0] T 51"‘-‘: oH Al 7153 A2 A A frozenset & & A5 H I
3]-2] IS UTH keyZt Al 715519, TypeError S WA A Z U T anyset©] set, frozenset
= AB g9 A~} of W PyExc_SystemErrorE WA Yt}

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABL. Add key to a set instance. Also works with frozenset instances (like
PyTuple_SetItem() it can be used to fill in the values of brand new frozensets before they are exposed
to other code). Return 0 on success or —1 on failure. Raise a TypeError if the key is unhashable. Raise a
MemoryError if there is no room to grow. Raise a SystemError if sef is not an instance of set or its
subtype.
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=82
Qi A

il

T set o U ALY A E F AAaE Aol = AFE T 5 YA, frozenset o T A B F 9
o = A8 5 g Tk
int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABL. L A= A A=W 1S W&sl3, S AE A o (o7 4= 344 5
HTh 0& WA, o2l SAEE 18 AT T HA + Y ol Sl kopr o &
LA 7] 2] F5UTE key7F Sl Al 7158 TypeError & DA A YU th 3Fo] M discard ()
HA =ote G, o] e s Al 2753 A ¥ YAl frozenset & & A5 W 2H6}A] oF<5 U T ser©]
set o]y} 1 A B & 9] el AH AT} o} PyExc_SystemError= WA U

PyObject *PySet_Pop (PyObject *set)
Return value: New reference. Part of the Stable ABI. setol] S0 9+ 2] 9] Ao thsl A} F=ZE vkst
8L, serol Al AR E A AU T A3 sHH NULL= RS D‘r- Aol vlof 312@, KeyErrors
A YT sero] set o] up 1 A H PO JAAE AT oYW SystemError & HAA F U T

int PySet_Clear (PyObject *set)
Part of the Stable ABL. 7]£9] & 84 3 vl Uth

8.5 gt ZA|
8.5.1 gk ZHA|

shol A F49k B B 744 F47k Do
type PyFunctionObject
ol A5 & C T 2A.

PyTypeObject PyFunction_Type
O] AL pyTypeObject? AX2H A o]n
types.FunctionType & & =g Ut}

she] 4 34 e e U th shold w I ne] A

int PyFunction_Check (PyObject *0)
07} §2 A (PyFunct ion_ Type §)E &S WEFU L W) W45 NULLo] o o] of
o] = FA 4FFYh

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. FE AA code2t AFH A T AAE w3 o). globals= 4ol A
A g S A WA P BV 2l o] ofof 3k
T EAER Y o] 5 FE AA| oA ZHAF U __module__-& globals | A 74 5 Utk 1A}
ARk o H ol W 2 AL NULLE AARUCH _quabame_2 $459] o] §7} 2L gto
AAEH Yk

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New () 2} B3R 9, 8k AR 2] _ qualname_ o E
FHRHEE AAL 5 JEE UL qualname= FUTE Z‘,‘Xﬂ L} NULL©] o] oF 1 t}; NULL o] ¥,
__qualname_ 01 ﬂHE—— __name__ oJEZREL ZL2 7tz dAHH YL
WA 330 27}

PyObject *PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. 3= AR ope} AFH I = A& whagh ot

PyObject *PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. &= A op2} AT A

2
10
Re
=
A
et
rE
rlot
b}
i
v

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.

This is normally a string containing the module name, but can be set to any other object by Python code.
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PyObject *PyFunction_GetDefaults (PyObject *op)
Return value Borrowed reference. 5> A A op] QA A} 7| B ZEE wkg U th o] &= Q21 FZ o}
NULL Y 4 54y th
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
g AA op2] AR} 7| RS A A T U defaults= Py_None o] L} H-Z o] o] oF gt}
A3 systemError & YA 7] 1L -1-& W ok
PyObject *PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. 35 A op e} ABH S Z A
AAY FE2L 7 AsUTH
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
o AA opot ABH 2 2AE DA FUT closure= Py_None ot A A A &] FZoloof Tt
A5t systemError & A A 7] 1L -13 WESSHU T}

frt

ety ok o] 212 NULL o]yt A

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. S+ A A op2] o] H]| o] A& wiEshyt} o] 242 71 g Ay gy}
NULL & & 55Ut

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
S AA op2] o) =Bl o] A& A Y ). annotations-S 4 2]} Py_None o] o} oF gt}
A5l SystemError& SAYA| 7|3 -1 & ¥HEghU o).

8.5.2 QUAEA HME A

AAE A AN EE Pycrunctiond] W3t @3 o)W PycrunctionE 2l AR Q= 22
vhH Ut o] A 9] pyMethod_New (func, NULL, class) @22 thAgc}.

PyTypeObject PyInstanceMethod_Type
°l PyTypeobject Aadas golf JA2d2 A= F2 debdyth stold 22+
SHA sUh

int PyInstanceMethod_Check (PyObject *0)
o7t A2El A A= ARHE FS 98Ut} (PyInstanceMethod_Type & QU T, uj 7] M
NULL o] ob]o] of Tk, of Fe B4 A B L

PyObject *PyInstanceMethod_New (PyObject * func)

Return value: New reference. Return a new instance method object, with func being any callable object. func
is the function that will be called when the instance method is called.

rlr

PyObject *PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. Q12282 WA = jm3} ATH S AR S 9183},

PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 253 7 AMS 3| 8f+= PyInstanceMethod Function ()9 |3 &

.

8.5.3 HIAME 244

Hl A== A2 (bound) T AAJUHh A=
A 25 A 242 (unbound) WA = (F e AR o A
PyTypeObject PyMethod_Type
o] PyTypeObject ALE A= o] W WA=
MethodType & == Ut}

m}a rlr
é
>
In
rr
in)
p
>
ofo
1 |
4
T r-
zy
or
kv

m[o

e U Th o] A sho] W =2 190l types.

int PyMethod_Check (PyObject *0)
o7t A= AR FL i3It} (PyMethod Type 8 JUThH. wj7) W4 NULL o] o} o] of
‘61—14 r,]. o] 61—/\ = 1—/\1— Al :'_‘61—14 r,].
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PyObject *PyMethod_New (PyObject * func, PyObject *self)
Return value: New reference. M| 28 WA= AAE &5} func— 9lojo] Za]E A o) H, self
£ A =7} AR ojof & AAE A ULk funck WA} 559 1) 529 8oV Th self
NULL©] o}y ofof Fut}

PyObject *PyMethod_Function (PyObject *meth)
Return value: Borrowed reference. meth W] A =2} A 3AH g AR E Hi3kshy o).

PyObject *PyMethod_GET_FUNCTION (P)Object *meth)
Return value: Borrowed reference. 2.5 A VS 3] 8F+= PyMethod _Function ()9 |32 2 W A.

PyObject *PyMethod_Self (PyObject *meth)
Return value: Borrowed reference. meth M| A =2} A #H A 2B A5 H13SHU T,

PyObject *PyMethod_GET_SELF (Py 017ject *meth)
Return value: Borrowed reference. 2.5 A S 38 PyMethod_Self ()9 W3 ZE W A.

8.5.4 Al ZHK|

A A= oe] Aol A A2 WS FASHE ] 48P U o) el @ Ml @
A3 4 AR RS o AT g A2 2 e 2o Qo R 519 W 5E A
=

ol 2t Al A< ﬂ’&i(de-refereneing)% AAH }O]E i 25 EJA ]°J o] &3} AA
Ago® g2 A geuyth A A& ok ol &A= Ssyth

type PyCellObject
A AR AHgH = CF2A.

PyTypeObject PyCell_Type
A A o St B A

int PyCell_Check (ob)

ob7h L AT B-S W T b= NULL o] ob]ofof Fhith. o] 4t B4 AE T
PyObject *PyCell_New (PyObject *ob)

Return value: New reference. ob 3}& E33l= Al A AA & W& vra o) v/ 4= NuLL 9

T AFUTh

PyObject *PyCell_Get (PyObject *cell)
Return value: New reference. A cell 2] W& HF3+gh o}

PyObject *PyCell_GET (PyObject *cell)
Return value: Borrowed reference. A cell®] W82 ¥I3}+3} R 2, cell ©] NULL ©] obd %] 2} Al 23] 0l A&
glshA] kUt

int PyCell_Set (PyObject *cell, PyObject *value)
A AA celle] WEE valueZ ATt} o] F A s Ao A Y&of ot %5—% S Al g ot
value= NULL ¥ 4> %l’t? YTh cellx=NULL o] ofujofof bty Al AR 7} of] |, -1 0] Bkgk Yot
355k, 0 0] REghg Yt}

void PyCell_SET (PyObject *cell, PyObject *value)
B A cell®) HE value 2 AT B2 A5E 2H A G2, AL 93

2141 o cell & NULL o] ohu o] of 3 AL A7) oF g

o
>
N
N
o
1

2
>
X
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8.5.5 I E A

= A7) & CPython T 89] 42 A% ARIUTH 2 AR obd] Sol Fof 917 B2 A 75 8
= golg g ey

type PyCodeObject
FE AAE QY ol A8HE AA L C F2A. o] Yo BEL AAEA WAL 5

&Yt

32

PyTypeObject PyCode_Type
o] 218 Python code &2 UEIY &= PyTypeObject? AA2EHA YT

int PyCode_Check (PyObject *co)
co7k code AA A & WA T o] T4 WA 4B Th

int PyCode_GetNumFree (PyCodeObject *co)
cooll A& A+ Mol 5 wkgeyth

PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyObject
*code, PyObject *consts, PyObject *names, PyObject *varnames, PyObject
*freevars, PyObject *cellvars, PyObject * filename, PyObject *name, int first-
lineno, PyObject *Inotab)
Return value: New reference. M| TE AR S w3ttt =g dS wE7) 98] tju) 2= AX 7 2
239, Al PyCode_NewEmpty () S AHE Al 2. vl E I =9] A o) 7} 24 W A= 7] w2 o],
PyCode_New ()8 A% £23@ 33a shol 4 Mol 748 & dFU .

PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,

int nlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *var-
names, PyObject * freevars, PyObject *cellvars, PyOb-
Ject *filename, PyObject *name, int firstlineno, PyOb-
Ject *Inotab)

Return value: New reference. PyCode_New ()&} WX 2, X AL QAAE 3 =7}

“posonlyargcount” 7} 155U t}.

WA 3.8 =7}

PyCodeObject *PyCode_NewEmpty (const char *filename, const char * funcname, int firstlineno)
Return value: New reference. A1 H 3144, gt L A HA & HETE Z-= A0 I= AR E 9
Ut A3 I = AA| & exec () Exeval () e 22 EHY YT

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 7|E} ZHA|

8.6.1 U} ZHH|

These APIs are a minimal emulation of the Python 2 C API for built-in file objects, which used to rely on the
buffered I/O (FILE*) support from the C standard library. In Python 3, files and streams use the new io module,
which defines several layers over the low-level unbuffered I/O of the operating system. The functions described below
are convenience C wrappers over these new APIs, and meant mostly for internal error reporting in the interpreter;
third-party code is advised to access the 1o APIs instead.

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 ABL. ©]u] & 9l+ uldo utd 7|&A} A= vho] X
9d AAE W5 Yt} QA R} name, encoding, errors H newline> 712 3k-S AH&3517] 8 NULL &

A5 UTE buffering2 712 5k& AH&8H7] 13l -1 @ 5 A5 U name FAIF AL, o] ¥ A 7]
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= S8 A U A9 AINULLE wERb T Q1Abe]] tf gk o] ApA| ek A2 io. open ()
‘{’\_

A shold A=Yl AM A MNP AFS AX D YOBE, 08 £E 3
T of el 7K £ EABAL 4+ AFUTHH vlolEl o] o4 £

WA 32004 HA: name ) EBHEE F A FYth

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABI. Return the file descriptor associated with p as an int. If the object is an integer, its
value is returned. If not, the object’ s £ileno () method is called if it exists; the method must return an
integer, which is returned as the file descriptor value. Sets an exception and returns —1 on failure.

PyObject *PyFile_GetLine (PyObject *p, int n)
Return value: New reference. Partofthe Stable ABI. p.readline ([n]) & Z53 Yt} o] S AX|
polA &L 5 ULh p= 32 AR Y readline () WHIAE7F A= 499 AA L 4= dF YT
nol 009, 9] dojg} AA el BE3| & == elsUTh nol 0ETE W, nHlolE o] 42 5tY
oA ¢lA] dsuth B4R Eo] vistE A sUth F A B, 3 Y ol A EE€EH W
FAFE ol vt Utk 28 thno] 0BT o, dojet #HA Glo] § & AA T 3t Eofl SA4]
S 23}H EOFError 7F A g T}

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
A8 handler S &3l Mj7} M+E AL =5 i0.open_code () & WA T332 A Gt

The handler is a function of type PyObject * (*)PyObject *path, void *userData, where
path is guaranteed to be PyUnicodeObject.

userData 3 ‘Eiqu—r A Ytk

2 Prr e dgd N £28 S gdonw, o LY
= ol 1 4EiE 24 %id%%ﬂqﬂ
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fm
39
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=
@]
N
[¢)
=
[0))
L4
[0))
o 3
. O
Q.
c
£
0]
0
=
o,
i)
k
e
v
™

e A8 AL
yFileﬁSetOpenCodeHook () ol o3t

27t 271315 led oo & A8

=2
S aaaan Aarn oy

M o g
ol

=2

ro,

o

6y

o] e Py _Initialize() Ao L= FAF Y
o1z} glo] AL o] Wl E setopencodehook < TAYA Y
w7 3.8¢ 7%

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
Part of the Stable ABL. AR objE o}d AA poll £t} flagsel Al X]'?:ﬂ% %‘3:_1@’ R
Py_PRINT_RAWSIUTE FJ AW, repr () A AA ] str () o] 7| FH Utk 453t 02, A
EERTE NN R

int PyFile_WriteString (const char *s, P) Object *p)
Part of the Stable ABL. F 214 s& 39 A A poﬂ 2Uth A2 0L vistsly, Assld -1
REA TS IR E L ERtE E IS
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8.6.2 2 il

PyTypeObject PyModule_Type
Part of the Stable ABL. ©] PyTypeObject Q2|
ModuleType O 2 yto|H =2 T3 o] = &FH Ut}

int PyModule_Check (PyObject *p)
p7t BE AA ) AY BE AA 9 A KB 3ol
int PyModule_CheckExact (PyObject *p)
p7t B8 A A o)A ¥, PyModule_Type?| A B & o] ofy
ok,
PyObject *PyModule_NewObject (PyObject *name)
Return value: New reference. Part of the Stable ABI since version 3.7. __name__ 9]E 2| HE 7} name . 2
AARE N ZE AAE @Ytk 289 __name_ ,_ doc_,_ package_ ¥ _ loader__
AEZREZF A UT (__name__ & A2t EF None 2 2 AAHHUT}; __file o] EF
HEES AlBoE A 5249 AL,
WA 3300 27}
WA 34004 HA: _ package_ 2} loader_ 7}Nonel 2 AAH Yt}

2
jatJ
o
)
e
o
i)
O
o,
i
>
rlr
o
ox
oX,
ofl
o
v
O

e
s
filo
i)
I,
d
°
=
)

o
5
rr
odt
%
oX,
of

PyObject *PyModule_New (const char *name)
Return value: New reference. Part of the Stable ABI. PyModule_NewObject ()2} B]523}A] 9h, name ©]
FUFE A hA UTF-8 & A7 YJH A gyt

PyObject *PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. Part of the Stable ABL module2] ©] 5 F 7t 7 & 3l= gy g 214
E Wty o] Axle 2E AA S dict_ oJEEREL} ZFUTh moduleo] BE AA (L&
25 A AE Q) 7t ok 9, systemError 7} &Y 8FaL NULL ©] ¥k Yot

It is recommended extensions use other PyModule_* and PyObject_* functions rather than directly ma-
nipulate a module’ s __dict_ .

PyObject *PyModule_GetNameObject (PyObject *module)
Return value: New reference. Part of the Stable ABI since version 3.7. module®] __name_  Zk< ¥FSHsH
o, 2 o] Al FSHA AL, EALo] oI H, Systemmrror 7 BT NULLo] WHEFE U]

WA 330 7}

const char *PyModule_GetName (PyObject *module)

=

HHEHgh o,

void *PyModule_GetState (PyObject *module)
Part of the Stable ABL. 2 E2] “AE]”, & & A A &d3E 28 E5& 71 7]+ ZAEH Y NULL
2 Y133t} PyModuleDef.m sizeS FZ A L.

PyModuleDef *PyModule_GetDef£ (PyObject *module)
Part of the Stable ABL. 2E©] Y5 o] A PyModuleDef FZ Aol tf 8k E QA EjL} B E o] A 2o A
TS0l A A] ko NULLS HEHhY T

PyObject *PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. Part of the Stable ABL. module2] __file_ o]EZ|HEE A3} module
o] =8 5 o] 52 WAt 395 A FYAL FUDE E44Ge] oh W, systenError
£ AN T N0LL S HBFY TS 2124 o ® UTE AR o) o e B2 E BT,

WA 3200 7}
const char *PyModule_GetFilename (PyObject *module)
B2 W o,

WA 328E X PyModule GetFilename ()2 QI QP 4 P& std o o
UnicodeEncodeErrorE WA YT} thAl PyModule GetFilenameObject ()& T
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CRsE x7I5

2 AAE Ao %4 B E(E/5 B RE B4 s nez) o)} AsdE
7t PyImport_AppendInittab ()< AH§3te] F7Fa) oA wE o F Utk 248 W&
L} extending-with-embedding & = 34 Al L.

2713 &= 2 E Y AA~EHAE PyModule Create ()o AEst 23 & AR E HHESHA Y,
A9 %LZXH X};ﬂl £ W3sle] ‘oA 27135 2 38 4 stk

type PyModuleDef

Part of the Stable ABI (including all members). 25 AAE =0 QI TEARE T Y=
BE Fo F2A. gt oz 2t B o o] P AH oz 27| H HaT)shunk Uttt

PyModuleDef Base m_base
o] W ¥ & &4 pyModuleDef HEAD_INIT®E % 7]|384]A] 2

const char *m_name
A EEY o5

const char *m_doc
EE S2EY; dWMA SR pPyDoc STRVARE U0 S2EY M7k AHEH U

-

Py_ssize_tm_size
EE AHE AA AYo] ofld PyModule_GetState ()2 23| T S =1
Aol FAE = AFUrh o] A2 o2 B AHZEHoA ZES AHE5he
syt
o MRe] L RE A Alm_sizes 7|0 &2 Fe v, B5 A7} & A2 of (AohA
m_free 57 EE2H L) SAIH YT

m_size® -1% U4ASH REol AL NS 27 W] A8 AT xS AAHA %t
the E g
I8 i) g2 8 7}

=57t old e g2 AASH RS oA 273 & 5 o= Ko
w22 FS ARG oA 2713l = & '
A3 U -2 PEP 31218 R 3AA] 9.

PyMethodDef *m_methods
PyMethodDef 322 7|&EE &= R E & S "ol Eof tf gt Q1 E. 7 gloeH NULL Y
T AF Yok

PyModuleDef _Slot *m_slots
A 27135 AT <X B9 W, (0, NULLY FECE FRPEUL ddA 27|3E
A& ), m_slotsx= NULL ©] o] of gt}
W 35004 A w35 o] Holl =, o] W 7F 3G NULLE AR FE e, thEat 2ol 3 9
HAsuth

inquirym_reload

traverseproc m_traverse
wE AR GC A F 52 WA g4k, B8 gho W NULL.
25 ZH7 2 3 H JAA T, oF ] EE A ‘E%‘Rko 9ol it e EHA syt ol A2
wEo] BEold A%, Eo| 4 /] A4 AU (Py_nod_exec §4). © A}
A=, m sizeZ}OBRTE I3 2E AME) (PyModule GetState () 7} ¥F33}+=) 7} NULL o] | o]
@¢ﬂ§%ﬂﬂ®Auw

3904 M7 g Ei7E 29H 7] Aol e £EHA st

inquirym_clear
25 AA e GC A2l ol =& A 2 (clear) T}, BR28FA] ¢4 2™ NULL.
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25 A7 SAH JAAR, ofF FFE A gt od o] 4T SEH A gFUTh o] AL
REo wEolX A%, REo]l AgH 7] A LAYt (Py_mod _exec ). T H&s}
Ae, m sizeZ}0RTy 231 B8 A (PyModule GetState ()7} BFEée=) 7F NULL o] ©H ©]

Tt 2EHA FF U

Like PyTypeObject . tp_clear, this function is not always called before a module 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 m_ free is called directly.

WA 39004 A BE AE7F 23 7] doll e 355 A gayth
[freefuncm_£free
BE A B HA Fol T2F 5L, BRHX
Al

|
25 AR SHE QAR oA B A oW o] vt TEHA FFUTH o] AL
BEo] 5o W A%, mEo] AW 7] A B¢ AU (Py_mod_exec B, B A&}
AE,m sizeZ}0RTF 331 28 A (PyModule GetState () 7F¥EESH=) 7FNULL o] ¥ o]

©k o ™ NULL.

d

WA 3904 M7 25 JEi7 29E 7] Aol te 229 A dsdth

PyObject *PyModule_Create (PyModuleDef *def)
Return value: New reference. def2] 7 2] ol wh2h, A} 2& AR S W5 Ut o] A2 module_api_version ©]
PYTHON_API_VERSIONCO Z AAH pPyModule Create2 ()8 &gt}

PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. Part of the Stable ABIL def2] A 2] ol w2}, API ¥ A module_api_version-<
78t A BE AAE vrEUTH sid W o] A el ez ey WA X 5hA] ko,
RuntimeWarning< WA A Yt}

P o] 5t OFE Pyodule Create ()& AL ARG oF Sl Th S5 DL T wwk LS
34141 2.

Before it is returned from in the initialization function, the resulting module object is typically populated using func-
tions like PyModule AddObjectRef ().

CIEHA| =7(3}

A4S A= gE WL oA 27|35 2 35t= AUtk o) o g e A G REL
gtol W REY ¢ H|3HA F2RAEULH 278t 2E AA 7 5o A wl o] A Al (creation phase)
o} 2wl o] A3 A (execution phase) 2 EZF Ut +ELE FeH2Y __new ()& __init_ ()
WA =2} § AR Y o

g 27)3E AFS et e REF G, o] RES AFE] ol Ut sysmodules 5 Al
Adtil BES

T JEE B9, A BE AR BE0) A 1, oA BE L A hul A £30] B85
S

o,
1o
=2
>

o

g,
iy
2
™,
9
)

|
i

lo
i
o
)
o
2

[e]
o,

CHEEEAHERE AACE =
PyModule Get5tate () AU T WL 282 dict_ U PyType FromSpec () O&
e N ZEa) o & Al ghE of of
OhehA 271818 Ag 5o BhE o
EEe FHACE fASE A2 4o g o] 5 DA s 2 F U
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oA 271345 23 6H7] f8l, =713} g4 (Pyhit_modulename) &= H] o] LA 2k
PyModuleDef A" AE ¥FEgHU T} H]-Z?}E] 7] A9, PyModuleDef AAA~EHAE T}
of Z27]3}s) oF g th:

PyObject *PyModuleDef_Init (PyModuleDef *def)
Return value: Borrowed reference. Part of the Stable ABI since version 3.5. 28 2|7} 3 = 34

ZHEA B ste U2 A 27]318 sheo] A A o] Al ek th
defE PyObject* 2 | AE AL} o 2] 7} 2 A8 81 NULLS wh3kshu o},
HZ 3.5 F7%L

BE A9 m_slots WA= PyModuleDef_Slot 2 A wldL 7Fg] Aok 3t}

type PyModuleDef_Slot

._slot
3}
=4

N

+
o .
ol

o 2
e o

2~
T

it

int slot
olef A H AE 7ha st g FolA A89H, £X ID.

void >’<value

% IDo| whe} 1 oj w7k FebAl e, S gk
WA 3.501] =7}

m_slots | -2 id7} 09l €F 0 7 £ g3l of gt}
Mg 7Hsst € ¥ v Esyth

Py_mod create
= AA AAE 7] A T=H = FE AA U o] €329 value ERJE = tha 22
AL 2 BEE oA ok

PyObject *create_module (PyObject *spec, PyModuleDef *def)

o] 4= PEP 4519 H o9 o) 2, ModuleSpec Ol AE A9 BE HolE vl A RE A S
HEsA W, ofl 218 4 A 8kal NULL 2 REEHsl of o

o) Ft A4 To R AN FUTE 53] 2L BES T JEE el n A £ T8 227}

Py_mod_createZ ]75”5}%] oo OZTE ZJX}%P Module New()E AF23lo] 9wt g A
AE EULh o] 52 FY 7t O]"Jﬂ'specoﬂ/ﬂ AUt & 25| Y BE HE F731HA
L o o 4 o] B o AT BB FE B FE o) o5 AL B

25
A=E 37 AU ch
W3tE AA 7} pyModule Typeo] A2HA A A2E Utk 92 E B olETRE 44

I 75 NYst= 3 RE F S AR ST 5 S5 Yt 28 PyModuleDef o] NULL o] ofd
m_traverse,m_clear,m_free,OO] oldm_size; E+=Py_mod_create ©]9]9 &£50] oW,
PyModule_Type AAE A wkHlstE 4 9l& U th

Py_mod_exec
EEss Ay As L2 T E AFGUTE o] A2 dtolH 5 F=5 APst= AH
ESgUh QWA =, o] T4+ Fela% 45 E BEol FAPUL B4 Age By
U th

int exec_module (PyObject *module)
o] 2] 7§ 9] Py_mod_exec €X°] A H ™, m_slots Wi Aol YE L= A HE A2l g Uth
oA 2 7] 3}o] th gk ZhA| & W82 PEP 4895 Z S Al
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B N

ok

b

EN
fijn

A 27198 A48 o £d bt The @7t BEH UL 8L A4 48U 5
A, A& 50l 25 AAE T2z AL o 1%‘%14 DES 9AF 27|35 |
PyModule_FromDefAndSpec¥} PyModule_ExecDef& 5% EEOH of stof] 2] 34 Al L.

PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. Create a new module object, given the definition in def and the Mod-
uleSpec spec. This behaves like PyModule FromDefAndSpec?Z () with module_api_version set to
PYTHON_API_VERSION.

WA 3.5 =7}

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
Return value: New reference. Part of the Stable ABI since version 3.7. Create a new module 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 Runt imeWarning is emitted.

Far: o] g hRE PyModule FromDefAndSpec ()& WAl ARgslof Pt g4 s 2o 8
wf v AFE- 34 Al 2

WA 3.5 =7}

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.7. defoll AR H & A8 £F (Py_mod_exec)S A &gt

B A 3.50] &7}

int PyModule_SetDocString (PyObject *module, const char *docstring)
Part of the Stable ABI since version 3.7. module® 5 2~E 8-S docstring 2.2 AUt} o] g+
PyModule_Createl} PyModule_FromDefAndSpec= AR 3}o] PyModuleDef oA EES T
EU AFoE TEHYTH
W 3500 7}

int PyModule_AddFunctions (PyObject *module, PyMethodDef * functions)
Part of the Stable ABI since verszon 3.7. NULL & functions W] 2] &5 module®l| 718Ut} 7|E
GEof gt AAH E W& PyMethodDef A A S F2 514 /\] ¢ (29 RE 0|2 2 7}01 7]
mZof, CE +dH Z& 4\—5‘ “8} 4= (functions)” + ¢ ‘f’”* o7 A AR ) HeE RES 4]
stod, shol K Zef A0 AAE A WA =&} A “V: Yth. ©] &+ PyModule_Createl}
PyModule_FromDefAndSpec& A& 3}¢] PyModuleDefolA EES UHE U] A5 02 5S4

yth
B A 3.50] &7}

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)
Part of the Stable ABI since version 3.10. Add an object to module as name. This is a convenience function
which can be used from the module’ s initialization function.

On success, return 0. On error, raise an exception and return —1.
Return NULL if value is NULL. It must be called with an exception raised in this case.

Example usage:
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static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

The example can also be written without checking explicitly if obj is NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;
return res;

Note that Py_XDECREF () should be used instead of Py_DECREF () in this case, since obj can be NULL.
WA 3.100] 7.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

Part of the Stable ABI. Similarto PyModule_AddObjectRef (),butsteals a reference to value on success
(if it returns 0).

The new PyModule_ AddObjectRef () function is recommended, since it is easy to introduce reference
leaks by misusing the PyModule AddObject () function.

ZF31: 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 () value manually on
error.

Example usage:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return 0O;

The example can also be written without checking explicitly if obj is NULL:
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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) 1is not needed here
return 0;

Note that Py_XDECREF () should be used instead of Py_DECREF () in this case, since obj can be NULL.

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
Part of the Stable ABL module®| 34 455 name 2.2 F7FgUth o] A 4= 52 27
ol S8 5 AFUTh ol Al 12, 43 5HE 02 HHF T,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
Part of the Stable ABL module®l| &4 A5 name S 2 F713Uth o] He| St R EQ 27|35}
Fol A A2 5 A5 UTh £ values NULLE Bhok g T o2 A -18, 4F Al 02
gy o

int PyModule_AddIntMacro (PyObject *module, macro)
module o int 4T E F7AFUTE o5 FHE macoo A HF U A E Fof
PyModule_AddIntMacro (module, AF_INET) 2 AF INET 3= 7}X int A4 AF_INETS
module®l] 7FgUth o] Al -1, A-&3d 0 ¥Eskshy

int PyModule_AddStringMacro (PyObject *module, macro)
module®l] A4 & 71 t)

)

int PyModule_AddType (PyObject *module, PyTypeObject *type)
Part of the Stable ABI since version 3.10. module®] & ZAAES F7lg Ut yYyFEAFo=z
PyType Ready ()& Z&3%to] @ AAE soldetol=2FUth. @ AA| 9 o]52 & 7 tp_name?
upA et 24 @ Aol A ZEA U Th ol E 7F A skd -1, et 08 Rkskey Tk

B A 3.9 F7}.

2= X3

oA 2718k= WA dH 2 H] AYAEA 23T F Y= ASE EES HRUT ol Y4s
Eg ool g Fxwter 2 AAE AN + I=F FUH

o] 5L A 2735 AR st WEol X REoAE ZEetA] st G BYA 1
Egol oy /| wEold = 7 WlE d ot

PyObject *PyState_FindModule (PyModuleDef *def)
Return value: Borrowed reference. Part of the Stable ABL. & 2] Q1 €] = 2] €] of] th3}] defol| A] WtEo] A
2E AAE 93U o] MM EE AMS W WA BE AR 7}t PyState_AddModule () 2
Az E el A2H ] Jlojok Ut sid BE AAE 3= o+ AU AH =z 2 g e
o}z A A= 7] ¢kok o, NULL-S HHEHsh o)
int PyState_AddModule (PyObject *module, PyModuleDef *def)
Part of the Stable ABI since version 3.3. E<oll A9 25 AAE A =2 E Zefo A2
o]& PyState_FindModule ()& &3 BE Ao M2 T 4 J =5 Fch

SHA 271345 ARESte] e EEolvt 237 syt

golHe BES YZE 3 T A5 O pyState AddModule S &I 28, R E 273} I
B ZEstE AL 2239 UH (HAW FalFUth. 289 AA 278 IETF S5
PyState FindModuleZ& Z&3dhe B-Folw YA A A &0l 22Ut o e F=2
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dAZEMAUSS 7 AT AT (A A 28 A, D23 A B ol th g AA g
ol thall s 3 782 2Tz ).

int PyState_RemoveModule (PyModuleDef *def)
Part of the Stable ABI since version 3.3. def | A 51 ZE A& A =Z g H el A A ATY
th AFetd 0, Aot -1& &g oh

T ZEAE= GILS ® &3 oF 3 th
WA 330 7}

8.6.3 O|E{zZI[O|E{ ZHA|

ol M F M B olH e olH AAE AlFFUTh AR, AlF2 olEH o]H = __getitem ()
HAEE A Aete dY Y A2} AUt /= FHE A&} F 5 413 (sentinel) FhS AHE-HL,
Al A2 7F FEo tisl] FH 85 SE5t1, T8 A3 ghol 1&g wj oJEl ol dE ST

PyTypeObject PySeqIter_Type
Part of the Stable ABL. PySeqiter New () WA AlA2 o Ugtiter () W 5o Y AR}
4ol <5 ke o] el ol el Aol e

int PySeqIter_Check (op)
op®] Wol Pyseqrter Typeol® FE EUF UL o) 4t T AT T
PyObject *PySeqIter_New (PyObject *seq)
Return value: New reference. Part of the Stable ABL. & W A| A2~ A A seq 2} $HA 2H5-31+= o] Bl gl ol H &
WUt Al A7 M E AT YA A4kel A IndexErrorE Y279 olH e o] d o] EduTh
PyTypeObject PyCallIter_Type
Part of the Stable ABl. PyCalllter New ()%} iter () W Sho F ez} & 2l o o3& wi3kd
olElel ol & A Aol that & AA.
int PyCallIter_ Check (op)
op® Bol PyCallTter Typeold & EeFULh of B5% B4 4B

PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)
Return value: New reference. Part of the Stable ABL. A 2 -2 0] HyolHE e85t A

W= callable-2 v} 7 ¥ %iol TETF e RE TN ZHE QAL + YsUth A S
o) €l ll o) 41 2] TFE B2-2 WHEa] of §hITh. callable o] sentinelh -2 H2 WHEELR o] E] 8] o] 4]

FaHY.

8.6.4 ClAIZIE] x|
“Paagder s Ade 98 e BES /esE AAGUTh 2ASS @ Ade STl 9%
Y

PyTypeObject PyProperty_Type
Part of the Stable ABL. W7 tJ~3 HH &S 25t AA).

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference. Part of the Stable ABI.

PyObject *PyDescr_NewMember (PyTypeObject *type, stxruct PyMemberDef *meth)
Return value: New reference. Part of the Stable ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
Return value: New reference. Part of the Stable ABL
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PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void
*wrapped)
Return value: New reference.

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
Return value: New reference. Part of the Stable ABL

int PyDescr_IsData (PyObject *descr)
Return non-zero if the descriptor objects descr describes a data attribute, or 0 if it describes a method. descr
must be a descriptor object; there is no error checking.

PyObject *PyWrapper_New (PyObject*, PyObject*)
Return value: New reference. Part of the Stable ABI

8.6.5 &Zl0|A ZHA|
PyTypeObject PySlice_Type
Part of the Stable ABL %2+l A7) & A, o] AL T W AZ2] s1icest Z4]

int PySlice_Check (PyObject *ob)
ob7} Letol 2 AA W & WY Th ob= NULLO] obojof Y th o] Fe= F4 AP ch

PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)

£

Return value: New reference. Part of the Stable ABL. A A @ ko 2 N 2§ &Efo] 2~ AAE vkskg o).
start, stop D step W 7] A= 2L o] 29 LefolA AR o] ERHES ZFoE AFEH UL R E ke
NULL & 4= 9121, o] % None©] S|F A EFHEN ALSFFHUTH A AAE @G 5 glowd

NULLS é Hp&w =

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_ t *stop,
Py_ssize_t *step)
Part of the Stable ABL. Z o] 7} length 91 /\] A5 71A 3 o], £8fol2 A A slice ol A] start, stop L step
AAANE 7FAF U T length Btk 2 <1 é% o= Azl gyt

AZsm 0L wraksla, o # | o9 4 zg o] ~1& Wt (A g2 F s}t rhNone o] ob 1
A4z W A o o o)l o9 B AR HT 1S BAFY T,
e AR AR S AT,
WA 32004 WA Holl= slice W) 7] W52 wi 7} M P o] PySliceObject* A5 UTH

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_ t length, Py_ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step, Py_ssize_t *slicelength)

Part of the Stable ABL. PySlice GetIndices () ZukstA A gyl Zol7} length ol Al A
£ 7} A 3Lo], £efol 2 A A sliceol| A start, stop & step AW AE 7}1&] @ 11, slicelength o] & &fo] 2~ 9]
Q012 AR WA S Rol o Al AL A Sebol 2o g9t AR Ao 2o,

HEokE 02 whakel, el W o] 98 445 -1g wadhn

B ol B4t 2NE 24T 5 AL AB2olE DA G A0z DFAULG. ®
PySlice_Unpack ()} PySlice_AdjustIndices ()8 XS E EHX]]H ojor gt =

= O
Et

if (PySlice_GetIndicesEx(slice, length, é&start, &stop, &step, &slicelength) <o
—0) |
// return error

}

enrgoz oAU

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);
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WA 32004 W7 Aol = slice v 7] H4=2] vf 7] M 4= 3P ©] PySliceObject* JH T

WA 361004 WHA: py_LIMITED_APIZ} A A= o] YA LA} 0030504003} 003060000
(E2T5}A] e) AFo] L 0x03060100 o] Ae] FFo g M=% EJ‘}} ©H,PySlice_GetIndicesEx ()
h]I—’ySlice Unpack () &PySlice_AdjustIndices () & /\]-B—ffl-hﬂﬁiii? Utk Az}t
start, stop L step= o ] ¥ 3 7} Y}

WA 3.615FF 9 A: Py _LIMITED_API 7} 0x03050400 Xt} Z A Y 0x03060000
0x03060100 (ZET3}LRA 942) Aol Fgroer HATYOSH PySlice_GetIndicesEx () =
HAHE g uch

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. & 8}0] 2~ | 9] start, stop 2 step Holg &S CAHSTE F&
Stut} PY_SSIZE_ T MAXHXETFZE ZFS PY SSIZE T MAXE X873 EO]J_, PY _SSIZE_T_ MIN
B} 22 start @} stop FF= PY_SSIZE_T_MINZE £ 83| &0]31, —PY_SSIZE_T_MAXHD]- ZH2- step
ZrS -PY SSIZE T MAXE X883 =9}

od -15, destd 02 Wy
# A 3.6.10] Z7}.

Py_ssize_ tPySlice_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. A % length Z 0] 8] A| A& 714 319 start/stop & 2}0] 2
Qe AE 2 AT WS Yol A At Aul Sebo] 29 A 2ok AT WA o2 LT

Eefol 29 Aol & Nttt 34 ATt stoly I E=E T E3HA] FUTh
B A 3.6.19 7}

8.6.6 Ellipsis ZHxA|

PyObject *Py_Ellipsis
vlo] ¥ Ellipsis AA. o] AA o= WA=} s Uth #FX 359 #AsHe] o2 A A 2} npzk
A & A e ok FUth py Noned} upR A &2 ”i%% A A4

8.6.7 MemoryView ZHR|

memoryview A= C £ W3 AHH o] ~E T2 AA| 2 A 7A 2 ADGE 5 Q= Fo|x AA =2

S e

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. Part of the Stable ABL. ¥ ¥ Q1 E] 8] o] A& A| & 3}= 2] A o] A memoryview
AAE RHEUTEH obj7} 227] 7V s v H Al A 4’5“} , memoryview 2} A= ¢} 7]/ 7] 7} 5 41,
282 ko ¢l 7] AL o) A AlFAS] A ol whet ¢ 7]/’”717} 2 7+ AdFUTh

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int ﬂags)
Return value: New reference. Part of the Stable ABI since version 3.7. memE 315 ¥ ¥ 2 Al-§3}9] mem-
oryview 21 A & Y5 Yt} flags= PyBUF_READ U PyBUF_WRITE % 3lU < 4 A5 th

WA 3.39 F7}

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. F ol A W3 L ZA viewE 7= memoryview 2 A& w5 Yt} 7Sk
ol E W9 9] ¢+, PyMemoryView FromMemory () 7F A& = &= sy th

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. Part of the Stable ABl. W ¥ QQE|H 0|25 AHoJdl= AN ZHE W&
g9 A5 HI(C’ Y ‘F ortran order ) 2 memoryview 2 A & E’}E Utk W27 d& o)y
memoryview A A= Y ef Wl R 2] & Zhe] Futh 234 ko, BARE o] BhE 0] A] 3 memoryview =

A vhol 2 AR 5 Fhel A o
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int PyMemoryView_Check (PyObject *obj)
2 A 0bj7]' memoryview AR H 22 vrstsiy o} &]‘_XH = memoryview_o,] B —:EE’—F,H A2E UE

g4 Urt) o] 3= Ak /\Jlg—qq—

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A& 2 ¥ 7 2] memoryview 2] H]F 7] HAHL ] 2 AEE &85 UTh myview+ ¥HE A memoryview
Qe sofof gich; o ozt 88 FAsA gomz 47 AAoF guith 197 ekew
FE 990 AUk

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] Wt e 2 St A F A A A o = AE Y memoryview 7}
PyMemoryV1ew FromMemory () L]— PyMemoryView_FromBuffer () '@;5,\— = stz BE
o H o NULL-E 93U T mview+ YFEA] memoryview Q& 2 of of T

int PyWeakref_Check (ob)
ob7} 22 AA Y} Z2HA] A

(E
oL
tjo
rE
rigt
ire)
<
v
£
nd
4
rr
o
o
o,
ok
ot
v
In}

int PyWeakref_ CheckRef (ob)
ob7h z AA W AL MBI o B4 T ATHI

int PyWeakref_CheckProxy (ob)
ob7h A AA W 3L MR Th o] 5t A 4T Th

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 ob 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 ABIL. 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 ob 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 ABIL. <F3F 2% (ref) Z 58 29 2 A
o 227} Bk 2HoF91A] @O, By_None & WHEHEH Tk

m]m

HEg

ZF31: This function returns a borrowed reference to the referenced object. This means that you should always
call Py TNCREF () on the object except when it cannot be destroyed before the last usage of the borrowed
reference.

PyObject *PyWeakref_GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. Pylieakref GetObject ()2} FAFSHA 9 o 2] AALS =33}
demazE AP YL

void PyObject_ClearWeakRefs (PyObject *object)
Fart of the Stable ABI. This function is called by the t p_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.
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8.6.9 W=
o] A A Aol thak x}A| 3 A B = using-capsules S 2 3HA] Al Q.

WA 310 F7}

type PyCapsule
This subtype of PyOb ject represents an opaque value, useful for C extension modules who need to pass an
opaque value (as a void* pointer) through Python code to other C code. It is often used to make a C function
pointer defined in one module available to other modules, so the regular import mechanism can be used to
access C APIs defined in dynamically loaded modules.

type PyCapsule_Destructor
Part of the Stable ABI. 7] <= o]] ol 3} 5}3) A} (destructor) 2 &, o] & A F o) Uth:

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor % 2] o] u|= pyCapsule_New () & FZ IS Al L.

int PyCapsule_CheckExact (PyObject *p)
QA7 pyCapsuleold FE EHFU o] F5E B4 AF T

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. Part of the Stable ABL pointer S & 3}8l+= PyCapsules Y5 U T}
pointer Q1A= NULL O] ofd = U5 ok

A5, o 9] 2 A A5 NULLL 9FskskU o)

name = Ak Q> NULL ©] 1 F &3 C F 2ol T g 218 <= 955U T NULL ] ohu ™, o] £}

g 7§Al‘i‘3‘r+l’41 A= o oF FrU t}. (destructor W H- A A1 & =+ A5 Th)
destructor AA}7FNULL O] oUW, g o] utd uff e A= SESHUth

ofr

o] NES REY oEFHER AASHWY, nameS modulename.attributename & ] A3l of
FU o2 S T2 RE O] bycapeule Inport () AEotel AES YEE T & U%

k.
void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
Part of the Stable ABL. <& ol 2735 pointer& 745Ut} A std, o ] & A4 33 NULL-S HHSH
ek
name W 7§ W= ol A% o] 534 A& vl e of of k. Aol AFH o] Fe] NULL
o] ¥, A2 ¥ name% NULL o] o] of JHE} JJr o] C g stremp () E AHESHo] g o=
8] 3 o,
PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Part of the Stable ABL. <ol AZH &) 513 212 vr3kg o} Ay, o9& A A 38L3l NULLS
whehghy o).
A€ °] NULL 3} 22 2h= 212 A Utk o] 212 NULL REF I EE tha RS 61| vyt
w33 e d PyCapsule_IsValid() (B PyErr_Occurred ()= /\]-—9- SFAI Al 2.

void *PyCapsule_GetContext (PyObject *capsule)
Part of the Stable ABL. g o] /1735 A4 A 2EE wkhhnt. Asf o9, of ] 5 44 % 8tal NULL
= W ok
Ao NULL AEAES 2h= 22 FHAdY T o] 212 NULL ke T =5 tha B9 81| vy
t}; &) ste PyCapsule IsValid() WU PyErr Occurred ()& A& AL
const char *PyCapsule_GetName (PyObject *capsule)
Part of the Stable ABL. 7§ &0l 2139 AR o] &2 witdshy ). Aushd, o2
wkhgy o
A€ol NULL °o] 55 z= 22 HAdYTh o] 212 NULL W& I =5 T R S5 vha U T
W3] 8l PyCapsule IsValid() YW PyErr Occurred () S AFE3IH Al &

mlm
_<|>Lv
kJ
Z
[
=
=
o
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void *PyCapsule_Import (const char *name, int no_block)
Part of the Stable ABL. 252 & o]EZHENA C AA o tfst A E AEZE 3t} name

m) 7} M= module.attribute XY o] ETRHES] AH o] & A As| o Gt Yol A=
name 2, 0| TA4L 3} 7 58] L7 oF FUTF. no_blocko] ol W, BSHA b RES Y E T
t} (PyImport_ImportModuleNoBlock ()E AF& | A]). no_blocko] AR oW, RES HHSHA

A2 E Ut} (PyImport_ImportModule ()& A& A).
Qe %9 W3 poinerS W T AshahH, o9 S 47 81 NULLE e T

int PyCapsule_IsValid (PyObject *capsule, const char *name)
Part of the Stable ABL capsule o] Fa23% AEAAE Ayt FEI HE2 NULLO] oy,
PyCapsule_CheckExact ()& J/}‘&]-_Tl NULL©] old Z ol g7} A= o, Y o] 2 9| name 1l

A ATt AFUTH (FE ol5= vl asts Yol e B E = PyCapsule _GetPointer ()&
FRIAA L)

£, PyCapsule_IsValid ()7} 3&3ke westd, RE 2 AH(PyCapsule_Get () & & A Zdl=

EE ol st s 50] 45 ol HAgg Yt

AA7FFra ot e o] 53 A5k 00] obd ghg vk oy 23] ¢kow 02 ket
o] g AsfshA syTh

int PyCapsule_SetContext (PyObject *capsule, void *context)
Part of the Stable ABL. capsule 52 AEAE Z QB Z context 2 4 A 3 th

4o 05 WHEY o Asfstd 00] obd e whekstal o 9 & A F Ut
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

Part of the Stable ABI. capsule U 5-2] 3}3) 245 destructor 2 74 A $hu T},

4F3E 02 MR Tk A ShR 00] obd ke whakela of ol & AU T,

int PyCapsule_SetName (PyObject *capsule, const char *name)
Part of the Stable ABI. capsule W5-2] 0] S& name 2 2 4 A gt} NULLo] o} H, o] &
L FAEH ok FUTh gl AZH o)A nameol NULL o] o} ™, o] & OHXﬂ 5he] i
ar<r .
IE=]

sk 02 vha gyt Asfsid 0] obd e whebstal o 2] & A A ok

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
Part of the Stable ABI. capsule W 5-2] void 3 Q1 E] & pointer 2 2 7 g T} EZ QlE]&= NULL O] o} d
o)1tk
A A .

deshd 0 vk o AsfstE 0] obd e whebstal o 2l & A A T Tk

2 HeHtt
1 A Z3}A]

8.6.10 X||L{|O|E{ ZHX|

A el ol A7) = sholm o] A #olE ol Bl el o] Bl T3] 8l el AA ULk duAe
2 PyGen_New () =+ PyGen_NewliithQualName () & BA|HOE T&3F= Ao oflzl = <=
(yield) 3= 5 o] g g o] E o] tHE o Ry th
type PyGenObject
A ol B A A ol AH&E = C F2A.
PyTypeObject PyGen_Type
EEEBEEEEE RS B
int PyGen_Check (PyObject *ob)
ob7} AV o] B AW #L 5¥ % UTh obis NULL O] op] o] of FUTh. o] T4
Ytk
int PyGen_CheckExact (PyObject *ob)
ob®] @ o] pyGen_Typeol ™ F= FHF UL ob+= NULL©| ofv]ofof gth
.

rlr
)
o
oX,
ol
i)

o
nd

-
rlr
o2k

>

2
oX,
ol
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PyObject *PyGen_New ( PyFrameObject * frame)
Return value: New reference. frame Z4 R ol] 7] WF3E X 2| &) o] B] A A& wkE o] Wiskght} o] S
frameol T8 722 & 31V th. 9121 NULLo] o] of of g ok,

PyObject *PyGen_NewWithQualName (PyFrameObject * frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame 23| o 719V 8k A A & o] ] 21 4| & WhE o] ¥I3l=d], _ _name_
I qualname_ & name H qualnameZ AUt} o] S+ frameol 3 FZE F 3 Uk

frame QAAF= NULL ©] ofyf o] of gt}

8.6.11 TFEI il

B A 3.59] 7}
FEE A= async 7| ER AAE 471 vhgst= A YU h
type PyCoroObject
7 AA o AHEE = C F2A.
PyTypeObject PyCoro_Type
2578 Aol A Fas o AA.

int PyCoro_CheckExact (PyObject *ob)
ob®] Yol pyCcoro_ Typeo|H < WHUTh ob= NULL Y & gl U T o] &

U,

PyObject *PyCoro_New (PyFrameObject * frame, PyObject *name, PyObject *qualname)
Return value: New reference frame A E 71V 2 A T Z2E A E WS o] A ¥kt Jl/] t}.  name

SFA

[l e}

o~

.
=3

rr

7 qualname_ -2 name 3} qualname 2 AUt} o] 4+ frameol 3 FZE T3
frame A A= NULLY 5= 95U th
8.6.12 HEHIAE B ZHF|

Za: WA 37104 HA: o] 37104 BRE AH2E HE C APIQ] A | o] PyContext
PyContextVar‘i—lPyContextTokenﬂ]/ﬂPyObjec ZOHE AIRIIEE HAHYS UL o =

// in 3.7.0:
PyContext *PyContext_New (wvoid);

// in 3.7.1+:
PyObject *PyContext_New (void);

A B U] &2 bpo-347628 FZ A L.

H A 3.7 7.
o] AoAl& contextvars RES 9 3F 3§ C APIo|| o3 A}A13] A=)

type PyContext
contextvars.Context AAE eI = o] AFR S = C 24

type PyContextVar
contextvars.ContextVar A& Yl & g AF&5 = C +ZA.

type PyContextToken
contextvars.Token 2AE YEIY = H AR EH &= C FZA.

PyTypeObject PyContext Type
context S e = & AA.

PyTypeObject PyContextVar_Type
AYAE We WS YenE 8 A4,
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PyTypeObject PyContextToken_Type
AUAE A4 E2 §2 Uehs 3 A4,

C R ELE

int PyContext_CheckExact (PyObject *0)
o7} PyContext_Type B o|H & Fe]FUth ot NULLO] oy ojof gt} o] T4 4
Y

int PyContextVar_CheckExact (PyObject *0)
o7} PyContextVar_Type B°|H & EF U o= NULL O] o}y ojof gyt o] e F4
4y

int PyContextToken_CheckExact (PyObject *0)

07} PyContextToken_Type @ o] & Z8 &1t} o= NULLo] ofr]ojok 3t} o] Sh4=
L L

A

L8

HaE A Bl B4

PyObject *PyContext_New (void)

Return value: New reference. M2 ¥l AEAE AAE w5 Ut} o2 7 2 s NULLE W
vk,

PyObject *PyContext_Copy (Py Object *crx)
Return value: New reference. A EH ctx AR AE AR &L EALE S w5t} o 27 dAsHH

NULLS ¥HSHghy o}

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. A ~#H| & ABAE Q] &S HALE S ul= 1]t} of 2] 7} A 31 NULL
& wagho,

int PyContext_Enter (PyObject *ctx)
A e =] AA AH2ER e E AATY

int PyContext_Exit (PyObject *ctx)

A

o
oL
ol
>
(@)
ftfo
2
ol
:I
=2
i)
>
o
ie)
i
v

cx ARLEE UL D o4 AL WA S0 VA AHLER HAYPUTE, 4T 4
< whkata, of ) Al 12 Wk o,
AYrE A5 P4

PyObject *PyContextVar_New (const char *name, PyObject *def)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspec-
tion and debug purposes. The def parameter specifies a default value for the context variable, or NULL for no
default. If an error has occurred, this function returns NULL.

int PyContextVar_Get (PyObject *var, PyObject *default value, PyObject **value)
Ad2E W5e] g2 b4 gUth 23] 5H S0k ool 7h st -1 v, ghol 9l 9
gaglol ol 7 2 eHA] gkod o0& ‘E&%E“/] o}

A AE W57 WA W, value’s 1AL 712712 EAE 7L FUTh A AE W57} BAH R
%o, value= thz< 7He] RYth

o default_value, NULL ©] o} ™

o var®] 7]k, NULL o] o} ®H;

e NULL
Except for NULL, the function returns a new reference.

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. Set the value of var to value in the current context. Returns a new token object
for this change, or NULL if an error has occurred.

int PyContextVar_Reset (PyObject *var, PyObject *token)
var A~ E W 9| AE) S wkeng WH2HE Pycontextvar _Set () % A9 A2 A4 A TY
t}. o] 3hpe AF Al 02 WS, of| ] Al -1 WS T
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8.6.13 DateTime ZHA|

th et GRe} A AA 7L datetime EEOA AlFH UL o & AHEsH] Ao, dlH Y
datetime.h7} &0 235 ook 313l (Python.h7}F Z&381A] o Fo3AHAIL), €tz o=z
B2E %27)3 349 9X 2 pyDateTime IMPORT |22 E & o FUth a3 2= C 22 A9 o g
ZAEE t}2 a2 oA AFRH = static M4 PyDateTimeAPIO| Y5 U th
UTC AZE0] A 257 Sl w2z
PyObject *PyDateTime_TimeZone_UTC
UTCE YE U= A Y A ZFES W38t datetime . timezone . utc & 22 AA YY)
B A 3.70] &7}
g A A=
int PyDate_Check (PyObject *ob)
ob7} PyDateTime_DateType & ©] 7Y} PyDateTime_DateTypel] A H & o] H %}
o). ob= NULL o] o] o] o} G Th. o] 4 B4k 4B Tk,
int PyDate_CheckExact (PyObject *ob)
0b7} PyDateTime_DateType % 0| ™ 2& E#F ULk obE NULL o] o}Ljo]of FLiTh. o] Fe
i AEdyoh
int PyDateTime_Check (PyObject *ob)
ob7}PyDateTime_DateTimeType & o] AU} PyDateTime_DateTimeTyped A H &o]H 2t
£ 215 Utk obi NULL o] o} o] of I Th. o] Pt B4 AF U Th
int PyDateTime_CheckExact (PyObject *ob)

ob7} PyDateTime_DateTimeType & o] H S = =T} ob+= NULLO] of]o]of Sk}, o]
At B4 AFH

o

=1

iz
°

o

int PyTime_Check (PyObject *ob)
ob7} PyDateTime_TimeType & ©] A} PyDateTime_TimeTyped AXH ol I 8 HY
t}h. ob= NULL o] ofoj ok Pt o] = 4 4 Futh

int PyTime_CheckExact (PyObject *ob)
ob7} PyDateTine_TineType §o|® ¥ £#%Uth obk NULLO] o}t o] of FLiT}. o] T
a4k A3 .

int PyDelta_Check (PyObject *ob)
ob7} PyDateTime_DeltaType ¥ o] Ay PyDateTime_DeltaTypel A H Fo|WH & & F
YT} ob= NULL o] oftfofof Ut o] e+ FA AT U

int PyDelta_CheckExact (PyObject *ob)
ob7}PyDateTime_DeltaType ¥ o] & =8 E Ut} ob= NULL o] of1] o] oF gt}
T AEdyoh

int PyTZInfo_Check (PyObject *ob)
ob7} PyDateTime_TzInfoType & o] AU PyDateTime_TZInfoTyped A H 3ojH &
FUth ob=NULL O] of]ofof Ut o] T FA ATy Th

int PyTZInfo_CheckExact (PyObject *ob)
ob7}PyDateTime_TZInfoType @ °|WH Ia F&FUT} ob= NULL O] by o] of gt} o] g4
e R E S|y

AN E Vv =ua2:

)
1%
>
rr

i
i)

PyObject *PyDate_FromDate (int year, int month, int day)
Return value: New reference. X139 'd, &, 49 datetime.date 21AE W& th

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,

int usecond)
Return value: New reference. A1 H 3, 9, 4, Al, &, £ D ufo]3 Z%9] datetime.datetime 7

A nagych
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PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,

int second, int usecond, int fold)
Return value: New reference. A1 A d, 9, 4, A, &, &, vlo]Z 2 % W fold®] datetime.datetime
AN S W o,

B A 3.60] &7}

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
Return value: New reference. A/ 3 H A], &, % W nlo] 3 2 29| datetime.time AR S vkstshy

ful

£

I

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. A3 A, &, 2, nlo] 22 % 4 fold®] datetime.time A E W33}

Y.
WA 3.69 F7}.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference. A1 3 H 4, 2 W ufo]72 2% & U Y= datetime.timedelta A A
Eutgstyct 2 nfola 229 X7l datetime.timedelta AA| o] &) A E HY o AEE
PEEEPEE NI

PyObject *PyTimeZone_FromOffset (PyDateTime_DeltaType *offset)
Return value: New reference. offset QA2 JEFUY A= o] 50| gl 14 2 Z A9 datetime.
timezone A& S8 F Ut

WA 3.70] &7}

PyObject *PyTimeZone_FromOf fsetAndName (PyDateTime_DeltaType *offset, PyUnicode *name)
Return value: New reference. offset Q1 A} 2} tzname name 2. 2 UJEFY X = 114 L ZAl9] datetime.
timezone AAE & FYH
B A 3.70] F7}.

xR Ao M BEE FEd= I E. AX= A H Fe 2 (715 PyDateTime_DateTime) & Z3}o]

PyDateTime_Date®] IA® Ao ok Pt Q1A= NULL©] ofy o oF 5hH, -2 AALahA] g5t

int PyDateTime_GET_YEAR (PyDateTime_Date *0)
¥ int =2, A& vk ot

int PyDateTime_GET_MONTH (PyDateTime_Date *0)

1o A 127bA] 9 int 2, Y& vkskgh o),

int PyDateTime_GET_DAY (PyDateTime_ Date *0)
1614 3174 9] int 2, 9L vr3k3h o}

Iz A7 AR ANA BEE FE3= T E. AAE B FHP2E £8510] PyDateTime_DateTime

of Qe 2ofof itk Al NULL ] ofu] o] of 3w, G AASHA G ok

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)

¥ 23717 9] int 2, Al & ¥r3Eh o)

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
0RE] 59744 9] int 2, - wakgch,

int PyDateTime DATE GET SECOND (PyDateTime_DateTime *o)

HE 5971A 9] int2, & vrgg o}
int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
HE] 9999997} 2] 9] int 2, u}o]| I 2 2 2 vkt ).

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
Return the fold, as an int from O through 1.

B A 3.60] F7}.

PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
Return the tzinfo (which may be None).

WA 3100 7}
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A AA A B E FE3= w32, AX= A B FHP2E £33} PyDateTime_TimeQ AAEHA

ofof Gk Q1A NULL o] obL]ofof ko] B AASHA] Skl oh:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
BE 23712 9] int 2, A| S w3k o)

int PyDateTime_TIME_GET_MINUTE (PyDateTimefTime *0)
0¥ 59744 9] int 2, 22 wgshch

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
HE 597K 9 int 2, 22 vr3shg o)

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
€] 9999997} %] 9] int 2, ufo] I 2 2 & vk}

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
Return the fold, as an int from O through 1.

B A 3.60] F7}.

PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
Return the tzinfo (which may be None).

WA 3100 7}

A7 e AR BEE £EFE AR, AR A0 ZFHAE £YS
Q2’20 ok G th. 91AHE NULL o] ofu]ofof hr] B2 AAFSEA) h4 ]

int PyDateTime_DELTA_GET_DAYS (PyDateTime Delta *0)
-999999999 of] A 9999999997} x| o] int 2, ¥ 5 WHEF Ut}

B A 3.30] &7}

int PyDateTime DELTA_GET_ SECONDS (PyDateTime_Delta *0)
HE] 86399744 9] int 2, 2 42 ulaa o).

WA 3.30] F7}.

int PyDateTime_DELTA_ GET_ MICROSECONDS (PyDateTime_Delta *0)
00l 41 999999 7} 2] 9] int &, vlo] A 2% & wistgh ).

WA 330 7}
DB APIE 7383l= 289 HoE Y vjaz:

—l—‘

05| PyDateTime_Delta?]

5g

PyObject *PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime.fromtimestamp () o AE3t= o] A3k oz}
EZ 2 A datetime.datetime AA|E vFE 1 vkgksy o).

PyObject *PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date.fromtimestamp () o] AE3sl= o] A3 Ax H =
Z N datetime.date AAE W5 WS T

8.6.14 Objects for Type Hinting

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)

Fart of the Stable ABI since version 3.9. Create a GenericAlias object. Equivalent to calling the
Python class types.GenericAlias. The origin and args arguments set the GenericAlias ‘s
__origin__and __args___ attributes respectively. origin should be a Py TypeObject™*, and args can
be a PyTupleObject™* or any PyObject*. If args passed is not a tuple, a 1-tuple is automatically con-
structedand __args___issetto (args, ). Minimal checking is done for the arguments, so the function will
succeed even if origin is not a type. The GenericAlias ‘s __parameters__ attribute is constructed
lazily from __args__. On failure, an exception is raised and NULL is returned.
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Here’ s an example of how to make an extension type generic:

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"_ class getitem ", (PyCFunction)Py_GenericAlias,
—~"See PEP 585"}

}

METH_O|METH_CLASS,

o B
The data model method ___class_getitem__ ().

B A 3.9 F7}.

PyTypeObject Py_GenericAliasType
Part of the Stable ABI since version 3.9. The C type of the object returned by Py_GenericAlias ().

Equivalent to t ypes .GenericAlias in Python.

B A 3.9 F7}.
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Z7|=3f, mto|de|Mojd & A=

shol W e W ge 5§ =2 IHel A, THE ko] W/C APL 348 AH§317] Aol Py Tnitialize()
ZaoF Uitk B 7HK) B4 el Ao A Wt o9 Py,
sholWo] 271815 7] Aol T B4E FAAA TEL 5 dEUTh

— PyImport_AppendInittab ()
- PyImport_ExtendInittab ()
- PyInitFrozenExtensions ()
- PyMem_SetAllocator ()
- PyMem_SetupDebugHooks ()
- PyObject_SetArenaAllocator ()
- Py_SetPath()
- Py_SetProgramName ()
- Py_SetPythonHome ()
- Py_SetStandardStreamEncoding ()
- PySys_AddWarnOption ()
- PySys_AddXOption ()
- PySys_ResetWarnOptions ()
o« AH 3
- Py _IsInitialized()
- PyMem_GetAllocator ()

- PyObject_GetArenaAllocator ()
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Py_GetBuildInfo()

Py_GetCompiler ()
- Py_GetCopyright ()
- Py_GetPlatform()
- Py_GetVersion()

- FEEHE:
- Py_DecodeLocale ()

. W2 2] A

- PyMem_RawMalloc ()

PyMem_RawRealloc ()

PyMem RawCalloc ()

- PyMem_RawFree ()

Fa: oF ¥ Py Initialize() Aol £&3H F Utk Py _EncodeLocale(),
Py_GetPath(), Py_GetPrefix(), Py _GetExecPrefix(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName () ‘:,’-l PyEval_InitThreads().

3
Ao g8 SRVt AAHHE, SR G2 FHel 2AFE SAeddth 9
Py _BytesWarningFlag S 12 A S} -bb+ Py _BytesWarningFlag S22 474

int Py_BytesWarningFlag
bytesUYbytearray® str&, EtbytesE int G v 2w A1 E Fsct 2Rt I AY
2o o e g By g

b gdoE AR

int Py_DebugFlag
P EA7 0¥ 28L AU (AE7 A8, A5 g 4o o &),

int Py_DontWriteBytecodeFlag
00] ol gox AATHE, Tl ML £A BES QEE Bl .pyc HAL 281 37 v

int Py_FrozenFlag
Py_Getpath ()l BE A4 A2 AN W ol & WAAE EASA d5UTh

_freeze_importlib®} frozenmain Z 2 I WA AFR 5= 7l S| 1 Yth

int Py_ HashRandomizationFlag

PYTHONHASHSEED 37 W=7} Hlo] 9% e Extd g 445 12 Ao}k
Z# 27F00¢] o}y ¥, PYTHONHASHSEED 37 W& ¢lo] vl siA| Al =& 27133 Tth

int Py_IgnoreEnvironmentFlag
AARE 4 9= EE PYTHON* 37 WS (9] & 5] PYTHONPATH 2} PYTHONHOME) & F A U ¢}

—EQ}-T &Aooz AAF YL
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int Py_ InspectFlag
AP e R 0 AR AEH A o
e ~39EY 9L 498 5 o8 Y
%

-1 € A3} PYTHONINSPECT 3+

A& ], sys.stdin7} Elu|d 2 H o] X &

int Py_InteractiveFlag
1 exdom AAE YL

int Py_IsolatedFlag
Ae] RER golAZ APFUth A REA sys.paths 2T HES Y HgE AR}
site-packages T] & E] 2] = Z &5} A] k<5 o).

I FAeZ AFFE YL
B A 3.40] =7}

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 37 W47} v]o] 9l A] g3 FXEZE A=W 12 AAT
Sh=2
ZpAH 8 &2 PEP 5298 F 2314 A Q.

7HeA S

i

int Py_LegacyWindowsStdioFlag
227100 ol W, sys EF 2EHE 93] WindowsConsoleIO Al i0.FileIOE AFE 3
Utk
PYTHONLEGACYWINDOWSSTDIO 37 W7 vlo] QA L Exdz AAYYH 18 AA3 .
ZA| 8F U 22 PEP 5282 A2 A L.
7+ AES

int Py_NoSiteFlag
Uzl siteE YA H o2 S _\:_E @'ﬂ‘: O]Eiﬁ]' ZX]’O H]-_d' JeU T (B8l A st ¥ site.
main () & &I L).

-sgAoR AAFE Y

int Py_NoUserSiteDirectory
*'% %t site-packages °I¥=1=I% sys.pathol F745H4] ek Th

-s&} -1 A, 18] 1 PYTHONNOUSERSITE 373 H4 =2 A A E U]

int Py_OptimizeFlag
-0 437 PYTHONOPTIMIZE 37 w2 AAH Uth

int Py_QuietFlag
ety BEo A= A 2HA )} v d A A S ZAISHA] 5 U T

—ggAoz AAFYT)
B A 3.20 F7}.
int Py_UnbufferedStdioFlag

stdout ¥} stderr 2 E H-& W g A== A &Yt
-u 343} PYTHONUNBUFFERED &7 W2 AAE Ut

int Py_VerboseFlag
B0 27)858 wvith, 2
Eﬁ}iﬂb‘rﬂouﬂ,J_E% g2
E Ao v AR E AFFYh
H

=
-v &3} PYTHONVERBOSE 37

E)E AT HAAE A gt 2
e mAIAE AU B2 FE A
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9.3 ClE{=2|E]| 7|52} mlo|Da|A|o|M

void Py_Initialize ()

Par of the Sible ABL shol # QIE| Lol 27155 shol A2 W FoH: 88 222800
£, THE Shol A/C APL &4 AH8-37] Aol £53oF U Th B 7HA) ol 9] sho]l 2718 4.2

;6}*‘ Al L.

o]AL 2rH BEL HolE(sys.modules) S i7]§]—6‘}1, 71¥F 25 builtins,  main_ %
sysE S UTH T3 BE A A2 (sys. path) z713 Utk sys.argvs AASHA] <5

; O] Y3l A= PySys_SetArgvEx () & AFRSHAA L. (Py_FinalizeEx() & HA &
12 95) F WA 52 e ol U B gher ok 18 gho] gy o 27 30] As ey
x| g A Q1 ol & Yy T

[e]

3
rl

l

kv

(

=

_I

FH: A=A, FE& EEE 0_TEXTO|A O_BINARY 2 WG It} C HEF) S MR85t
H] shold Abgol = J RS v Yth

4
=

Lo

rir

void Py_InitializeEx (int initsigs)

Part of the Stable ABL ©] 4= initsigs 7} 1 ©|™ Py _Initialize() 1 2 253U T} initsigs 7} O
o) %, Al A2l 7)9] 2715 558 AVH o, kol Hol U R w] H-8%  Asich

int Py_IsInitialized()

Part of the Stable ABL 3}o] % QIE]Z 2] E] 7} 27| 3}5 ¢l oW ZH(00] opd) & whehatal, 18 2] ko™
AR UL Py _FinalizeEx () 7} 329 &, Py_TInitialize () 7} A &E w7}

A AR E WY o

intPy_FinalizeEx ()

Part of the Stable ABI since version 3.6. Py_Initialize ()2} T< glo]H/C API St AL-2-0f 9 &

FE RE 27|55 A8 HASA, Py _Tnitialize ()l EH‘G]— x| T & o] T "lE o] F A
W, o} 4 ALAE A 9 RE AR AT ZelEl (oFe) py_Newlnterpreter ()& BEAAN2)E
AAZFULE o] FA o=, o] AL Fto]H Az H 7t @3 ZE v RS AT Y (FA
Py_Initialize ()& WAl && 5}?‘] o) F AR S =5 OP d dx oA gksyth gnt
Ao grg g2 0 gUth stol Aol 5 ol g 7 A3 stE (WM H P A ol o] &2 A]) —101
Hhghg Yot

ol g oy 7R o FRZ ATHUTE W S8 22| S8 =2 AHAE THA] /\131‘?‘#%1
% JJrOV*d S A Al Zet A S 5 JdFUTEH BHOZ 22T £ ¢ % EPO] 5 2 2] (4= DLL)
oA o] A Az HE ZESG SE Z2 WD
HEYE HA L AS 5 AFUTE S8 Z22HA A WRE T
ZRING FESH] Aol Fo]r oA T3t ZE 3 T

£ t
W2 3o A 59 REH AA 3= oY SAE 53
(del 0 ®WIAE)7IOE AA(Fr2ah v ZEol o o 4
MNEEZFACR 2EH A=
W2 e = A=A kS 5 AFUT (FE
oA wEE MAHA st SR
YR 2 273l FHo| F W o] T & A
Py_Initialize ()& Py _FinalizeEx()E ¥ W o4 &Y o] FA7FEAE -+ 5 D}.

LLE A2 517 Aof 5}o]# o] 6‘1-1:1—?‘5_ o=
FHNEALE &

Q1 2} gl o] ZHAF o|HIE cpython._ PySys_ClearAuditHooks & 2AA Z U}
B A 3.60] F7}.

void Py_Finalize ()

Part of the Stable ABL. ©] A2 Py _FinalizeEx ()2] o] A WA} 585 = w3t 71 F A= WA
Atk
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9.4 T=EMA A Of7H Ha

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

o] 4= (E&3ttH) Py _Initialize() Ao &3 oF Ut} str.encode () AL} 2L
o)z, B2 100] A48T AR olel HelE AT

PYTHONIOENCODING gt2 A A 2] (overrides) 3} 17, 37 W71 25314 42 wll U7 (embedding)
SEAHO AP L AT 5 A% S Tk

encoding /= errors+= PYTHONIOENCODING W/E+ 7| 2 ZH (& A Aol et thE Y th = AHE-
st7] 918l NULL D 5 5t

sys.stderr& o] (£ t}2) A A 34 §lo] A “backslashreplace” ol 2] A 2] 7] & AF-& 3o
ECERRES

Py FinalizeEx ()7} S&% W, ol &= Py Initialize ()o )3 & S Eof J3FE v x| 7]
S50 thA) 525 of of U] ok,

dFstd 0= BEESaL, o Al (& E0] Az E 7} oju] 27]8H & $2) 09] ofd g
e

B A 3.40] =7}

void Py_SetProgramName (const wchar_t *name)

Part of the Stable ABL. (EZH T}HH) o] g4 += Py_Initialize ()7} i{%gi SEH7) A T&
= ofoF Ut A E Z g Efof A —iil‘“’“vl main () ol hetargv (0] AR FS €8s
o} (glol = AR tﬂﬁ’rgﬂﬂ}) o] A& Py_ GetPath()E}OPEHPJ e U"“"ﬂﬁ Aejz e A
st HAEH stol A HEFY 2ol ‘ﬂﬂirﬂ € Fe= o AHEE Ytk 71232 'python' YUt} <A}
EZREIWNS AP A WSl AR e FA AFAY 0082 FUe ol AE S
7he] Aof Futh. sho]l W JAH Z e I =& o] A4 W8S WA g5yt

Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.

wchar *Py_GetProgramName ()

Part of the Stable ABL. Py_SetProgramName () S 2 AR A 2 73 o] o} 7| E 7S vk3ay
oh whghd FAE 2 A AL E M AUYh T3 e T AWM dEUTh

This function should not be called before Py Tnitialize (), otherwise it returns NULL.

A 3.100)| A] ¥ 7 : It now returns NULL if called before Py_Initialize ().

wchar_t *Py_GetPrefix ()

Part of the Stable ABIL Return the prefix for installed platform-independent files. This is derived through a
number of complicated rules from the program name set with Py_ Set ProgramName () and some environ-
ment variables; for example, if the program name is ' /usr/local/bin/python', the prefixis ' /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. Itis only useful on Unix. See also the
next function.

This function should not be called before Py Tnitialize (), otherwise it returns NULL.

¥ A 3.109)| A] ¥ 7 : It now returns NULL if called before Py_Initialize ().

wchar_t *Py_GetExecPrefix ()

(
Part Of ﬂ’le Stable ABI }éi] % %EAH% ?-{-L'\—Z'] _,4-0] Oﬂ q1 '(5]— exec- preﬁx% J_— 'C;);]]—q ];}

o132
Py_ SetProgramName () L2 AARFE 220 o2 9B 37 H4 9 o] EFI IS &
3 sfAHE UL A& zg2 1Y 0]%0] /usr/local/bin/python' o] ¥, exec-prefix= ' /

_>L

usr/local' JUth WA £A4LL 44 A4LE A Utk SEAE 4E 249
HUtoh ol=HAY 5 Makeflle.J exec_prefix W9 Y= A configure 23§
—-—exec-prefix ?_]X]"’ﬂ Syt o] g2 sto]H T oA sys.exec_prefix®E /\]-%?:52

A5 UTH §9 20 A 83T

973 exeo-prefix = FUNF F4 4 5hd (49 AW A3} B ekl B2l el ol BhE T2 =)o
A X F of prefix e} thE U th dut A X oA, SAWF FTE5H 5192 /usr/local/plat AH E g9

= m T
—|>er

9.4.
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= e
S

= A 9dE /usr/locald AXE 4 IH5 Y
], A EE t=dolg 2z EQ o A EFT YU ]% %01 Solaris 2.x
parc 7| Al 52 T2 ZANE 0 2 23R 7, Solaris 2.x & 4 3 3}+= Intel 7] 7|
, Bl 528 A3stE Intel 7] A= = o2 SR EZd UL e %"3 AA S A=
Ao g2 o SREES FAGUTE ¥ e G A A= o2 ool YT
2] A ko] Y3 th2 7] uf] £ prefix 2} exec-prefix = 2] v] 7} glom, ¥l Exd g
H sto|H vlolE I & 34'%1 ZAE 5584 FYFAAL (T2H U ol 5=
a= ]}‘}%Q gho] AW WA= T5A JUth).

g A2 A}+= /usr/local/plat S 7_1(% Z o g5 o= Lq-m NES- RR-PAR-EC R DY
/usr/local2S Z(E= mountb]-automount ZZ2 0 FAFE=YHS & AL

f
e
v

of [
S

=

v
Sl H
o v i U
o
2

AN ru

=

o
19 i
1o, 1 1o

I o>
T
N
&

1O, ol roh

o

KL ox T rfn

8

AR

Yo,

AL > gl O Trf done mx

=2 [
Lm

This function should not be called before Py Tnitialize (), otherwise it returns NULL.

H A 3.109 A ¥ 7 : It now returns NULL if called before Py_Tnitialize ().

wchar_t *Py_GetProgramFullPath ()

Part of the Stable ABI. 3}o] W 4A138) v} o] AA) == 1) o]%% L3S Th o] AL =2 79 o] &
(9] Py_SetProgramName () 22 AAFPUHANA 7|2 25 AN A2 & JAst= L3 goz
ALt Ut 9k E2E -2 A A AZAE 7 FUTh S22 g2 S8 MA = S F YT o
7o vlol W F =0 A sys.executable 2 AR E 5 Y5 T

This function should not be called before Py_Tnitialize (), otherwise it returns NULL.

¥ A 3.100 A ¥ 7 It now returns NULL if called before Py_Tnitialize ().

wchar_t *Py_GetPath ()

Part of the Stable ABI. Return the default module search path; this is computed from the program name (set by
Py_SetProgramName () above) and some environment variables. The returned string consists of a series
of directory names separated by a platform dependent delimiter character. The delimiter character is ' : '
on Unix and macOS, '; ' on Windows. The returned string points into static storage; the caller should not
modify its value. The list sys . path is initialized with this value on interpreter startup; it can be (and usually
is) modified later to change the search path for loading modules.

This function should not be called before Py_Tnitialize (), otherwise it returns NULL.

B A 3.100)| A] ¥ 7 : It now returns NULL if called before Py_Tnitialize ().

void Py_SetPath (const wchar_t*)

Fart of the Stable ABI since version 3.7. Set the default module search path. If this function is called before
Py_TInitialize(),then Py_GetPath () won’ t attempt to compute a default search path but uses the
one provided instead. This is useful if Python is embedded by an application that has full knowledge of
the location of all modules. The path components should be separated by the platform dependent delimiter
character, which is ' : ' on Unix and macOS, '; ' on Windows.

3l sys.executableo] Z2 W AR BE (Py_GetProgramFullPath () 2 FZRIAHAIL)
2 AAE I sys.prefix®sys. exec _prefix7}H]YEE YT} Py _Initialize()E X
ST 22w o] & FAT= AL TE2AA 2l dFUTh

Use Py_DecodeLocale () to decode a bytes string to get a wchar__* string.
A2 A EA oz BAHBE, S50 $RE F T2 TG AAT ¢ d5yth
WA 3804 WA oA 2233 o]F thAl =233 AA 27} sys.executableof AFEH

Y.

const char *Py_GetVersion ()

Part of the Stable ABL. o] 50| 8 <1e} z 2] e]2] 1A wlgsh ok, o] AL the3} 22 BA A YT}

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

The first word (up to the first space character) is the current Python version; the first characters are the major
and minor version separated by a period. The returned string points into static storage; the caller should not
modify its value. The value is available to Python code as sys .version.
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const char *Py_GetPlatform ()
Part of the Stable ABI. Return the platform identifier for the current platform. On Unix, this is formed from
the “official” name of the operating system, converted to lower case, followed by the major revision number;
e.g., for Solaris 2.x, which is also known as SunOS 5.x, the value is ' sunos5'. OnmacOS,itis 'darwin’'.
On Windows, itis 'win'. The returned string points into static storage; the caller should not modify its value.
The value is available to Python code as sys.platform.

const char *Py_GetCopyright ()
Fart of the Stable ABL @A) 3}o]# W Aof tf 3t 4] A=A FAL-E v, o & 59

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
We1E BAAe AR AGAS A2 AUTh EAS 2hS 2GS oF YU T o] 2t sho A
F T oA] sys.copyright &2 AFRE 4= 15Ut}

const char *Py_GetCompiler ()
Part of the Stable ABL. @A 5}o] A WAL W =3lE= o AR H Aode] BAE HZ S Z2RA 913t
Fduch & =9

"[GCC 2.7.2.2]"

WA TALL PA AL e Ptk TEAE FE FHAAE AU ol G shelw
FT oA HE sys.versiond X2 AFH YL}

const char *Py_GetBuildInfo ()
Part of the Stable ABL. &R 5}o] A A Z2|E QA2 A|FA HE e I Ixt 2 A 7k o gk
AHE NG, 8 &

"#67, Aug 1 1997, 22:34:28"

N3y Bgde AA AZALE A AYUTh TEAE 32 FAHAE ek FHUTh o] e mhol A
F oAl W sys. VerSlon«] AR =2 AlFg Yt

void PySys_ SetArgvEx (int argc wchar_t **argv, int updatepath)
Part ofthe Stable ABIL argc & argvoll 7198l A] sys.argvE AATUtT} o] w7 s =2 739
main () Foll ALd AF FASHAI R, A AR FFo] slojd JHzeHE T A A
S0 Tt A gl ke A of el Aol dle] Ge it A e /‘i%iEﬂ
o, arel A WA F5L W E4LD % S5 of 57k sys.argy 2715}l A e
Py FatalError ()& g3t AR AL 2AS AR

updatepath7} 0 ©) A, & 7| 7} 2] 7} o] @47} 3= B8 A Y Yt updatepath 7} 00 obU W, T4 th
el Zol mek sys.pathE 44 Tk

« V|2 23 YES o]Folargv(0] 2 Z AGFHYH, 2T HEVF JE HAEH A =27}
sys.path ¢l =7 Yth.

o IR ko (F,arge7b 00l AYtargv (0] o] 7]& 1Y o] &L 71l 7| A] ¢ ™M), sys.path
kol Wl EApo] /PR Lk, ol @A 29 Telel e (. 1) & ool F745he A% 2a U

Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.

Fa: G ATHE A o]9o BEH O T gtojA A ZEHE WS 8 ZE2EIW 20
updatepath 2 AG3}1L, Y3t= & sys.paths 22 F JAISLE= A o] 251t CVE-2008-5983&
xlz—g]_/ﬂ /\]J__

313 0| HANAE, PySys SetArgv () S TE3 T A HA sys.path R4S FF522 AA
3lo] 22 EFHE IS = AdFUth d & 59 v AME 3o

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

WA 3.1.39 F7%
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void PySys_ SetArgv (int argc, wchar_t **argv)
Part of the Stable ABL. ©] ¥4+ python QA E]Z B 7} -1 & A& E A 9k= 3t updatepath 7} 1 2
AAE pPySys SetArgvEx () A8 A=)

Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.
WA 3.400 4 M7 updatepath k-2 -1 ol w2} thE U o
void Py_SetPythonHome (const wchar_t *home)
Part of the Stable ABL. 7] & “&> t]j& g g, & B & vto|H glojB 2|9 Y X & AA gt ¢xt
E2E 9 9 u]= PYTHONHOME & X3} A L.
DA =219 g AEE S gl s A G A4 Ageo] Y002 Frhe pAAE
Zhe] Aok FUth ahold JIH e H 8 == o] A4 W8S WASHA syt
Use Py_DecodeLocale () to decode a bytes string to get a wchar_ * string.
wchar_t *Py_GetPythonHome ()

Part of the Stable ABL. 7] ¥ “&> = py SetPythonHome () ol T3t o] A S Zol| A A3t Zkol}
A A=) 2 thH PYTHONHOME 37 W 9] gk whashyt).

This function should not be called before Py Tnitialize (), otherwise it returns NULL.

B Z 3.100)| 4] ¥ 7 : It now returns NULL if called before Py_Initialize ().

9.5 AZ|C AlEHQ} MY OlE{=ma|E| =

4 SIE| 22 B 205 22 = A 5T T AU E ol dl 220792 A A5 A4,

| Q21317 o 4 22317] o] A el =7} 853 of s 219 Qe el % 52 GrLol el

=0 Y5tk 2 glol, 1A e d ANT AL g 2dE Z2 el BAE dod 5

g Sol, F 2T S 2E ARe] FE A5 E S/ W, B2 A5 E Wo] ofd
(e}

)
olX
N
ot
4
X0,
11|>
L
;1

webA, GILE B 53 2d =v slo] W AR o A 25357 5ko] H/C API &2
o] 5T FA AW musly] ol AHzYEE A Ao ~de A
setswitchinterval () € ZR3FAAL). 22L& 319 7| » 7|9 2 A4
e A= siAlE B g, 2t the shold A ErtddE = sy

glo)| A QlE] Z 8l El&= PyThreadState 8= d o] E] L&A 1H°ﬂ 2# & 8 2 7] (bookkeeping) A HE EJ—}
Stk A A pyThreadstate & 718 7] &= st A9 M4 x 5 Ut PyThreadState Get ()<
AFEst] A& 4 AFUTh

9.5.1 &% I 0l|AM GIL sHA|[SH7]

GILE ZAsHe i 2e] 34 Dot thed) 2L 4ae 722 5o 9

xfy
<
kv

rlr

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

o] AL TS AutA o]0 A o] B he:3}5}7] S5 B o) M=} E A I Th

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

it
2
e
d
AW
¥

Py BEGIN_ALLOW_THREADS WA Z ¥ A £FL 9431 $£A4F NG HE
Py_END_ALLOW_THREADS W22+ &

9o BB e rhe MER BPH Uk
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PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...

PyEval_RestoreThread(_save);

o] §4EY AF AL B2 25Utk A AHzelE Zo] @A 2= Fejo] 3t TAH S
REohe o AGH U 58 AAein A= AthE ART al, 2ol A4S ) Aol AA 2al= A
ERAEE AAhoF BT (2 28| =7 5 58 9 5515 18] Hsol A4 sdl= el A9
S AAMEIUT. B2, e 550 AH= AE HAT @), 2= AE EAEE A A
Aol 22 9=} gk

3 AL U0 G4 T2 GILS Bl 25he 7bg Quba 9 LG Abe o] A v, v el W3S 53
AE S GEo|Lh FE Fet 2o, st A AN AA AT BRI Gt F7] AW ANL EEF)
Aol = §88 5 AFUTh o) & So], £ z1ibS hashlib BEL U o HE §E3 AL 42 1)
GILS 34 ] o}

9.5.2 MO|M0| BHEX| 42 A=

A vto] W API(7}¥ threading RE)E AHE3te] AH S tEd, 28 A7 508 d4y
o2 9o FAE ZE=7F gyt laib‘r,/\fﬂl‘:ﬂCOﬂH NFEold wf (& o] AHAl 28 = e
715 °] & A2 grol Bel gl ol 9 3l), GIL& Bf31A 9411, 15 Fst 28 = A8 725 gl Uth

(

A9
ol st Ay Eo A Thol M IEF SEHoF S (FF TA AF S ALA} ol By gl A AlF et &
3 APLS] Q57 HLITh, WA AU E AE) A5 72 E Dol 4 Arzelelo] olel @ A= S F T
ThS, GILE #5513, u1 4 9.0 2 5ol 21/C API A& A2 517] Aol el = e %ol e & A 431
AR W, 28 o) ZAE AR, GILE AAT hL, BhA T 2= AE) AR 728
A8l oF 2l .
PyGILState Ensure ()@ PyGILState Release () 4= 99 EE AP S AE 02 43k
C g oA o] WE T25l= vt ol 23 = ope 3 25U}

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);

Note that the PyGILState_* functions assume there is only one global interpreter (created au-
tomatically by Py Initialize()). Python supports the creation of additional interpreters (using
Py_NewInterpreter ()), but mixing multiple interpreters and the PyGILState_* API is unsupported.

9.5.3 fork()oll CHStE F=2| AlSt

g o] g FEF o2 E e F2F FE Cfork() $F A 28 =9 YU fork() §
o =

() =
AEIC LR MDA, Te s} 2T Bl £ VAT =T SAT. o
%S 22l 8l oF h= W 7} CPython 2AEFlo] AR B E 4e) 23] £AI A9l T2 w41,

“HAA” A Evk ol ke AP 2 ThE A EVF H {3 Fo] A A 2 %% o m gttt sfo] N
R A ‘41-‘?—34—93 ALg e B2 55kl Ul s Al 8to] os . fork () ol tha ©] E—x]%-ﬁgﬂq;}
=3}, A4 9] B E lock-objects S A A A U th sho] WS e AL WA u), L3 o] Ho 5 AL}
o] o A A7l ofF k= F7H(H] THolK) F5 stojo] & o] gl pthread atfork()
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9} 22 08 7152 AHgdte] 2

o
fork () & = Eo}x] WJ_ZJ@‘ for k
o

2)
PyOS_AfterFork_Child ()= ZH Q3 %% xH A 14 a}aq 1 SFA g, SFAF S 4

o2 2 E 28 =7k AlgpRl vk AR -2 E 8 CPython o] HEFY) ”5117} os.fork () & upR A= A4
SHA| 7 2] =] of of 3h& o w] g th o] 22 AR AE|ZelEj 9} th-& B E PyInterpretersState AA 9
& 3l= Th2 BE PyThreadstate AAE spo] @A o] A 3= ZA-& vyt o] 23 “H<l” <l E1
=z 29 548 S22 3, fork () & CPython A #ERQ] o] TJEH z27139 Qe Z 2 e “H
2g= ﬁl*ﬂ“Pigﬂfﬂokﬂﬂﬂ FL 2= exec() 7F L Fof| SA TEH = F-YUTh

amz

TS CHg NES AFAY s ABZ el E 2 NG T W g ANA O AEEE GBS Y

type PyInterpreterState

Part of the Limited API (as an opaque struct). ©] At/ 2= o8] 8 ~g =7 F-/3= AHE
GERU T 28 olE mel o] £3HE AUt B E Pelsh B 44 thE R 35S 3T

o] FEANE F7 WH 7k Y5k
e mel o] £3 A=t g AR, AU 3D AER S
A% S, A B o P AT 564 B A9 Arz e oS

Q=R o] BAGlo] RE A=A Z-HH UL

type PyThreadState
Part of the Limited API (as an opaque struct). This data structure represents the state of a single thread. The
only public data member is interp (PyInterpreterState*), which points to this thread’ s interpreter
State.

void PyEval_InitThreads ()

Part of the Stable ABL. o} 2% 12| 9k | A & g,

gho] A 3.6 o] A WA A&, o] 47 EA A 92 oW GILS B A5 T

W2 39004 W A: o)A o] Wt ok A E SR Futh

MA 3700 WA: o] e oAl py_Initialize()ol 8 TEH A, &2 = 44

553 27 gLk

WA 32004 MG o] s Hs Py Tnitialize () Ao T2 4 glgUTh

W7 39004 AA = Q5T WA 311004 A AF U
int PyEval_ThreadsInitialized()

Part of the Stable ABL. PyEval_ InitThreads ()7} EE&% AL

TGl E/A G 52T 5 oA, B 28 s *a%}is‘ o = AP %—% 3] 5] 3=

A5 E 4 YTk

WA 3T HA: GILL o|A| py_TInitialize ()l 93l Z7|3F Yt}

W2 39004 | A= A5y th WA 311004 A A Ut

PyThreadState *PyEval_SaveThread ()
Part of the Stable ABL. (WFE%itid) A9 Qe =z gl &L A5t 2= AE| & NULLE A2 A
okal, o] d 2 = B (NULL o] ob gy th E REU Th Fo] vhEol T, EA 2=t 5o
8= glof of k.

void PyEval_RestoreThread (PyThreadState *tstate)
Part of the Stable ABL (WFE I THH) A< =z gy 2 53517 28 = /Rol-
sk sstate 2 AZ U Fol TEol T, FA iffﬂ
ok o 2+ AbEf 7} kAR S T}

£ NULL©] oftjofof
gkojoR gttt 18 4]

_\@
o, 4
i
ot
i
K
XN
0
;14 E
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Fa: "Aepd o] stojd A o] d 2 wfj A =4 o]
SoAA v 2H =7t EEH UTH 94 2 %
ot} sys.is_finalizing () 2 AF&3to] o] &=
A Q=R FATE F AF T

PyThreadState *PyThreadState_Get ()
Part of the Stable ABL. @A 29 &= A & 43 i}-\/] o} A oz EL HEHo
2¥ = AE 7} NnuLLol®E XH Aol o # 7 AU (2 A TS A7 NULLS 2
A5 h.
=]

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)
Part of the Stable ABL. &) 2 & = AFE] & ¢l A} tstate(NULL € = Y5 Y TH 7F Al 3 5= 28 = Abej <
2ozt A Az el F25 i) of st o Al = Z] aclRie )

e Bt 2dE 22 AGAE AEIN, AE QE Y 8 A gtk

PyGILState_STATE PyGILState_Ensure ()
Part of the Stable ABL. AR 2~d =7} sjo] W o] H | Ae} A gz E3 A glo] gfol A
CAPIE ST &n|71H =R &gyt oA 5 & 0] PyGILState_Release ()l tgt
STEHN AL R LT AY A DE= t\ll—%ojg{a}i DL 9gsUth durR oz A e AE
7} Release() A o] o] A /\FEHE B AL =3 pyGILState Ensure ()@ PyGILState Release ()
SE o o2 Ad e #H APIE AFR S 4 5 Yth o & £, Py BEGIN ALLOW_THREADSS}
Py_END_ALLOW_THREADS WA 2 9] AA}A o] A&-& 585 Urth

W3k gk PyGILState Ensure () 7F E&FH P& wWo 2= Ao tj st EF 3 “HE” o] o,
glo] W o] 22 AlEfo] AT = St PyGILState_Release () 2 AZE o] oF gt} A
slgEHels, ol NESEL F/E 5 s Utt- PyGILstate Ensure () B3t 2 11
Z}A 9] PyGILState_Release (ol et &8 A8 AES A oF Fuch

G5 b 0ET w, A 26 S5 GILS HA5 999 stold RES 5ET 4 AFUh Ao
A% el o el o,

3. "t o] gtojd A o)A ) A =o)X o] F4E TEH, A =T} ol o &) T
XA v gtE 2H =Vt ULH 94 G= TS5 E WA }ﬁtﬂ _Py_IsFinalizing()
o]t} sys.is_finalizing () & AM&3}Y] o] 48 S E317] Mol A Z 2| E 7} sho|d g Al o] A

93 e FAT 4 A5

void PyGILState_Release (PyGILState_STATE)
Part of the Stable ABL o] Aol 85 3 2= 29L& s A Ut o] TF Fof, spo] W o] A& o F
PyGILState Ensure () & o|AF ZHUTH( Y €t E 02 o] AEl= TE A A &l A
2] 9Fo}bA], GILState APIS AM-&-3HUTh).

PyGILState Ensure()°| IS BE &2 T2 2 Eo X pyGILState_Release ()©f gt
TR olF kT

PyThreadState *PyGILState_GetThisThreadState ()
Part of the Stable ABI o] 2¥ =2 HA & aﬂz AHE 71 Yttt @A A o) A GILState API
7} ARH A orgko W NULL S WEHE 4 AUtk Wl AH =04 A% e = 4§ (auto-
thread-state call) ©] 4 6‘“54 A ok Ao x, Wl AH =d= A o] 8ot A = AE| 7 J 2ol
AN L. oA S =P HAT BT

int PyGILState_Check ()

AR 2 =7 GILS HF3ta o 12 wkehaty 23 ) ¢kow 02 w3yt o] g of
U ZE A=A T2 5 Jd5Uth Fol A A= A7 278 92 dA) GILS HF31
A tﬂbﬂi S g o] A2 2 =9/ At gAYt o & Eo] 2 AEYAEL R e
ﬂ” Stro A 83 4 9=, GILo] FA thE AL 4 TEA7F U AE 2AYd S 3 A
JE‘Zl god A s = g 4 sy
WA 340 27}

o2 gz Atz oz 38 Au| 22 glo] AR Ul Fo] A A vl Zol| A ALE o & ZFo A Q.
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Py_BEGIN_ ALLOW_THREADS
Part of the Stable ABL o] W] 3 & = { PyThreadState *_save; _save =
PyEval_SaveThread(); & & H Ut o= FZI7 2dH dZ FYHAL;
Flut2 = Py END_ALLOW_THREADS UHE’.EQ} o )3 oF gt} o Uﬂiioﬂ o) 3 AA 3 g
95 AzaiAL

Py END_ALLOW_THREADS
Part of the Stable ABL. ©] W] 2 2 &= PyEval_RestoreThread (_save); }=Z E&H Yt}
ZZ357F 2355 o] 929 FSAAIL; o] A Py BEGIN_ALLOW_THREADS UHELEQ]— a3
Tt o WaE EH:@XM]?} &2 HAE FRsHAA L

Py_BLOCK_THREADS
Part of the Stable ABI. ©] ]2 2 &= PyEval_RestoreThread (_save); & & Uth &
%7} Q= Py_END_ALLOW_THREADSS} S5 Shu T},

=0 nﬂ
o

i)

rlr
ofN

Py_UNBLOCK_THREADS
Part of the Stable ABI. o] Wl 2= _save = PyEval_SaveThread(); & &g Yt ==&
S} M4 Aol 9= Py BEGIN _ALLOW_THREADSS} E53hu )

9.55 X{4Z API
e @5 B by Tnitialize () o o] BE5 ojok gt
WA 37004 WA py_Tnitialize () oA GILE 2713 Th

PylInterpreterState *PyInterpreterState_New ()
Part of the Stable ABL. A} Q1] Z 2] ] Ae] AAZ w5 Uttt A9 A=z g =
QA 2, o Fa-ol o3k 52 S AP of 3 HKT 4 Yo,

Q1 2} gl o] ZHAF o|HIE cpython.PyInterpreterState_NewS WA Al 7 U Th

Hpgde

tjo
rlr

void PyInterpreterState_Clear (PylnterpreterState *interp)
Part of the Stable ABL. QIE]Z 2] E] Ae] Ao RE ARE QLAY A9 Az E F&
B8l oF T
Q1 =} §lo] ZHA} o] Wl E cpython.PyInterpreterState_ClearS TAA A YTh

void PyInterpreterState_Delete (PylnterpreterState *interp)
Part of the Stable ABL. 1 E]Z 2] E] A e 24 & sl dyt). A Qe =zelg EL2 H{ad e gl
Ut} Qe B ¥ AEl= PyinterpreterState Clear () Oﬂ o gt o] A E%E AR = o] oF
S
PyThreadState *PyThreadState_New (PylnterpreterState *interp)
Part of the Stable ABI. =] Z] Q1B = a] B AA o] £3t= A Ad = A AAE Yt
mele 28 BT BRE QAT o ol e B2E Aok ShE BT 5 Awr,
void PyThreadState_Clear (PyThreadState *tstate)
Part of the Stable ABL. ~#| & AHel] AR 9] RE AR E AT TH A Az g &2 H-{3)oF
Fch
WA 3904 WHA: o] &4 = oA PyThreadState.on_delete TN S TETU T} o] Ao,
PyThreadState Delete ()oA TE&JP5H5 YT}

void PyThreadState_Delete (PyThreadState *tstate)
Part of the Stable ABL. 23| = A8 24| & s Ut A9 ezl 22 HFd
2= AElE PyThreadState_Clear () o Hist o] A T & Z A A A= gl o] oF 3
void PyThreadState_DeleteCurrent (void)
AR A= AeE 9ty A A =g 2L AT YTh PyThreadState Delete ()2}
R AAE A Azl 2 A% 88 @auUr.  sds g
PyThreadState_Clear ()] H3l o)A S & =& A A= o] oF gt}

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 5to] 8 2~d = A e sstate®] AA] =8 IS 7FA U Th
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Return a strong reference. Return NULL if no frame is currently executing.
PyEval_GetFrame () & ZZ3A AL

tstate~— NULL ©] o}u] o] of gk T},

B A 3.9 &7}

uint64_t PyThreadState_GetID (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. 3}o] % 2d = A sstate 2] 1173 28| = AbE] 41 =}
7}A gk

fstate+= NULL ©] o}1] of of 3+t
W 3.9 =7}

PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
Part of the Stable ABI since version 3.10. o] % 23| = AFE) sstate®] A B ZE B E 7FA 3 U Tk

fstate~= NULL ©] o}v] o] of Tt}
A 3.9 7}

PylnterpreterState *PyInterpreterState_Get (void)
Part of the Stable ABI since version 3.9. AR A E Z | EHE 7}AJF U Th

A sl A e = ek AL @A A melEj 7k 9o @ M Al o) & B U Th NULL
2 WEg 5 &k

T E A= GILS 273 oF Y th
WA 3.90] 27}

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
Part of the Stable ABI since version 3.7. Q1 Z2]E]e] 17 D& W33 287 3= o8 7}
A HE 1 0] REZEE| 31 of 2 7 A A H Yt

SEAE=GILS HG8foF &t
B A 3.70] &7}

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

et

Part of the Stable ABl since version 3.8. QE| Z 2| ¥ tf| o| ] 7} A2 4= )&= 9 v 2] & uk3kgy ).
o] I 7FNULL & RESHSHH of @ = B 5HA] ¢Skl &A= JAH Z e HE 9| E AR S 5

Atk 7Hg sl ofF o

o] AL FAfo] A Z e A AR E A3l ©l AFS3l oF 3f= PyModule GetState ()&
th A 3k Zl o] o gyt

WA 3.8 7}

typedef PyObject *(*_PyFrameEvalFunction) (PyThreadState *tstate, PyFrameObject *frame, int

throwflag)
EEEE RSO}

throwflag "} 7] 4= A 8l o] B 9] throw () HlA Eo A AHGH Uth: 00] ofU |, A4 A&
A= gy
WA 3.900 4 M7 o) Al = astate ) 7 W FH U Tk
_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
=d 9 37t 52 AAS UL
PEP 523 “CPythonol] Z & H 7} API 371" & X344 L.
W7 3.9 7}

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunc-

tion eval_frame)
=z ¢ 7t g8 A FEYh

PEP 523 “CPython°l| =& & 37} API 71 & 32314 Al Q.
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A 3909 7}

PyObject *PyThreadState_GetDict ()
Return value: Borrowed reference. Part of the Stable ABL. &-7o] ~g|=d Ae] AR E A A 4 Q=
PR AR e P T P T S A
ok A 28 = e S /\F"Jf‘ T e ol FrE TEdE gt o] I 7FNULLS HHElel,
o9l = WASA YA TEAE AA 2= ”EH S AT S ok 7W S oF gy ot

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
Partofthe Stable ABL. 2~H = A v 571 H 22 o9 & SAAA A YT id A= T4 28 =9 &4

Zidduth exexs TAAZ o 9] AA Uk o] T excoll N o Fx= FAA k5T

£ 282 PN, o F SRS A CHFE Aol Ik OILE HFE A2 22
SOk Tt 44T 2ol = A S8 Mgk AN A0 o] AT, 28 4 27 RoH 0
ol Ut exc7} NULL O, A o) i3] AlF F 2 o9 7F (AThH) AR o] AL o] 92
do 7|7 ds5uth

¥ A 3.79)| A ¥ 7 : The type of the id parameter changed from long to unsigned long.
yp p g

Lo

void PyEval_AcquireThread (PyThreadState *tstate)
Part of the Stable ABL. A< QE|Z2|E] 22 3= 6]—3’_ A 2~dE AEHE state 2 A A U T} sstate
£ NULLo] opUof oF FUITT. $& o] Aol S0l 2l 20l o] of Gt o] 2ol = o o] u] Fo] o,
37 A7 AR o,

F3: o] spol g Aol D uf 2 =ol A o] 42 TEelE, 22 =7} 5ol Ho of 3
ol A AT etE ~H=A FRH UL 9K Gt S22 YA} W Py IsFinalizing()
olUbsys.is_finalizing () & AFRalo] o] @48 5E57) Aol QAE T2 €7} sho] el A o] A
A A el At

WA 3809 A WHA: PyEval_RestoreThread(), Py_END_ALLOW_THREADS() %
PyGILState Ensure ()& 43AHEE BAFH P oY, Az e 7 stold g A o)A st
FAHEZEHA AN Y EE FEFYTH
PyEval_RestoreThread ()t (ABE7F 27|35 A koS W2 4D 4 AT
g Ut

void PyEval_ReleaseThread (PyThreadState *tstate)
Part of the Stable ABL. S A 28 = AE|E NULLEZ A AT AY Qg zZE g && A &t}
52 o] 7o) THE 0] Z10]of 513 AA] 22 =7} W3 oF Ttk NULL O] ofL] o] of B state 317}
= fﬂxﬂ 28 E A E UEPHEA st d vk AR gyt — 287 ¢gko v, XAl o7}
Eﬂ%} yrt
PyFval_SaveThread ()i (REE7F 2718454 ¢4 A9z FA LT 4 A 147

5 Aueh

void PyEval_Acquirelock ()

4
3

rlr
K
-
)

Part of the Stable ABL. Al QB Z g E & E;J%?;f..}w:}. F2 o] ol wrEojHofof T o]
ezl olu] 2ol glow, WA e AT

HA 3288 #dA: o 5+ A 8= AEHE 7§J}] dsdth oA
PyEval_RestoreThread ()Y PyEval_AcquireThread ()& AH&3HI AL

A3 derelo] stolde Aol A B uf 2 o)A o] P48 T2, 28 =7} sho] Mol o5
EOV]Z] et g =t SR PUTh 9% G TEE WA SE W _Py_IsFinalizing()
°|t} sys.is_finalizing () & AHE31o] o] & S E5H7] Aol A Z 2B 7} spol d 2] A o] A
A YeA AT %%HDP.

B A 3809 A W A: PyEval_RestoreThread(), Py END_ALLOW_THREADS () %

PyGILState Ensure ()8} RAFHEF AN oY, A Z e g7l ol d A oA 3=
oz EHd A AHEE E 23 h
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void PyEval_Releaselock ()
Part of the Stable ABL. A9 ¢lE]Z g g] & S| AT} L o] Hof ulE o] #Holof gth

HA 328 #HA: o 5+ A 2d4= JEHE BAFA FE5sdh A
PyEval_SaveThread ()Y PyEval_ReleaseThread () S AF&SHAAI L
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o) 54 Az el B E wEolok s 97t A5
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A 908 1ol STEIZ e e A Qe el Fef el o] 9 Sl el el £ AT A5} 2
pRE e dd AYe AUy £dAaY 215 Y AYe 9a JuH e dad
shol g 2] Al o] 4 Sk B4 9lE

ek A HE Wy ok

PyThreadState Swap () E42 A&sto] A1 o8 el 7o ABEF == Q51U T) TS -2 A}

£3o] B 743 2 5 Aok

PyThreadState *Py_NewInterpreter ()
Part of the Stable ABL A} A/ B Q1E] Z 2] E] & YUt} o] 2 Jto| M F = A5 915 (A2) &3]
FE A JUth 53], A Qe zHoll& 7|2 BEE builtins, __main_ ¥ sysE Z33}o],
REAXEAREY N, SHYHAS ZASULL ZEEH 25 H| ]E(sys modules)d 2E 7
7J‘E(sys.path) 7H?Jb]l’/}. M BAANEsys.argv 57 QS U M2 ESFT/0 2E
gtd AA| sys.stdin, sys.stdout ¥ sys.stderr &%HD} (&, 22 318 3d 7|=A

Bz .

BESE G A 2 SIE e B0 A BhE ol A A WA ~El = AEE 7be AU Th o] A= A
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E] y_FinalizeEx ()} Py _Initialize()E Egﬁ}@]
FATE UEE Gl AolLbe AT A FATAN; O
initmodule ¥ A T&23 Yt} oA 2738 2R 2 o]= C 49
A% Mol e @ wE ol 3582 o vl gk

void Py_EndInterpreter (PyThreadState *tstate)
Part of the Stable ABL. 0] 2 2d|= A2 BT &= (A1) ?lEﬁEFJ 12
T de= @A 28 = Adejol o Pt ofef o] 2= Aejol ek A
Whehe W, FA) A= AEl= NULL YUt o] ez e et A d
th (A dHzZYEH 55 o] §4E T&37] Aol HFsioksi v
Py FinalizeEx () L Aol HAI AR 3l 5 2] F2 BE A

o,

Y
Lo oy

rol, ¥

£ 5 ek 7ol 7 29
He FRAAN S, BF0)
B 2d = e 7k 5 g Y
9 ) o] 73] 49 Urh)

? Bz g2 57 g
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9.6.1 {12} F| Al

ABJH=ZH(E W JdH=ZH) = 22 22 Aﬂ/\/l dH ol 7] wjZof, 15 7+e] Aol &R

k&t — o & E0],0s.close () I L A45E 3P AL /\}——9-'(5‘}—11] Xz dd m A

5o ot dow) 9FS vl A 5 dHurh ( Bl 2 e 2holl o] FH5 =
o Z

A B \_] . o 1 =
Q%ﬂﬂmiﬂiﬂﬂ“°$ﬂﬁﬂw1&%%ﬂ;;ﬂzﬂﬁqﬂﬁﬂﬁﬁﬁ$a&%§
=8 ad Utk @ A8 Az EolA] BE AR S 0 (1) Az el e o] F7kol AT
Bt ey
N QEZE ko] 48R B0 T4, WAE, AAHA EE FAAE FAHA GEES SU 295
oo G 1H D AN e A B d £ A5 D (Fa) Aol clol £ e
9Au o G2 7A 5 A MEAUTE 9] Aol F2E 5 dr AAE FHIA B A=

3714 2 % 2.3 o,

Also note that combining this functionality with PyGILState_* APIs is delicate, because these APIs as-
sume a bijection between Python thread states and OS-level threads, an assumption broken by the presence of
sub-interpreters. It is highly recommended that you don’ t switch sub-interpreters between a pair of matching
PyGILState_Ensure () and PyGILState_ Release () calls. Furthermore, extensions (such as ctypes)
using these APIs to allow calling of Python code from non-Python created threads will probably be broken when
using sub-interpreters.

9.7 H|=S7| &&

Hl ez Ag o vE7] s Kl vAUS Algd Ut o8l g &2 35 ZAE S}

void 2Z 1 E AA1] P& H P

int Py_ AddPendingCall (int (*func)) void*
, void *arg Part of the Stable ABL ™| ¢l S1E]Z 2] E] A T oA TET TF4E o
0°] R A1 funce= M| A 2H E0 A TE5H 7] 938 Foll FrHE Ut A5 A
o] Bk Tt

HII 955
9] 497 glo] -

_—

JEAoR Fol YOu, funce arg AAFE AHEske] A vl Q) Jiiﬂﬁﬁﬂ SRR
AA oz A 5104 HEsh W LT w15/ 402 5 EE AT, 270 BT 25
gk

C O 2T A A= H 52 WA A (@b functs AH CAPIE ASE A

fine:= 458 0., A58 ol o) AT TA -1 WA G T funcS THE W7 P&
Aol FE A FAW, A A zely Zo] FAHY A =E ALt

EEEFEE =R RN

o) St Y ol AA 2= Jrhrt AR A ov], A Aelzele] Zo] BRIA %
Vet

Au Az Hel A of 358 BE}eE B2 A/GILE Bsfok guith 184 ow, ¥4
i 229 A A oA 5 A A AFE A1

A3 AL WS ERA LN R8I, ASE FL AU funcr} 453 0] BEE
e A AU W AHEI A 2E 2 AW Fol 2 vhmel, Asd BEo] Wik
7) Ao func?t 3EF A ek, o] 4t QA0 9219 C e o)A vold TE
BEoHE o AT GEvITh A, PGILSaie APIE A SHAA 2.

AEl =z 2 E o

H = 3
HE%HN%EHE%HEﬂHlﬁi%ﬂiéﬂ%EQWm$mﬁHE%izﬂHLﬂﬂ

H{Pﬂ 3.101] %—7}.
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257 99 2 7 A4 E AL AF U

o] C AB| o] 28 AHg 3 2t Aol L} 24 FET}sho] A £ Fe] TR ANE B3 BE
OMEE 315, A A4 CP4E T2Y S AT A A9 D5 JEAREL WA Ak
Utk dEsl o] Ak 24 §4E U EEE ANY S YD S, 4 Foe] Haw e /R o=
oA WA sl il S 24 Fool w1H AT RHUL

typedef int (*Py_tracefunc) (PyObject *obj, PyFrameObjecl *frame, int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace () S AFRSto] S5 H 4 T2 g durch A
WA O A SE Gl objE AR AR Ol T, frame oM=L BB xel Q) A o]
a1, what2 A4 PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN &= PyTrace_OPCODE %

1} o] 11, arg = whare) grol e} g U Tk

what2| Zf arg?| o|0O]

PyTrace_CALL a}AF Py None.

PyTrace_EXCEPTION sys.exc_info () ol A v1EE oo AKX
PyTrace_LINE a}AF Py None.

PyTrace_RETURN T EA A M= = 7 == 9] 2 913 2 o] W NULL.
PyTrace_C_CALL =5+ I A4A.

PyTrace_C_EXCEPTION | S&% = g4 21 4.

PyTrace C_RETURN S5+ o AAl.

PyTrace_OPCODE Ay Py None

int PyTrace_CALL
e A e A ZFe] B ALY, Aveoelgol tiet Al g5 Hud o
Py tracefunc ol tht what v 7] M52 %k Al ol ol thek o] e o] H o B A
2ol =g 4o golM ute] E I ER 9] Alo] HFo] gl7] ol RuH A ek ]W-JETVW

int PyTrace_EXCEPTION

o & 7H ¢ = Eq1Py tracefunc goll thak whar v 7} A=2) gk 29 e AP = =8 ¢
Hell A whel & =7k A2l g & ol 2] 7} A2 of wharel] tsf o] fo® o2 Ut o] 219 3}

£ cll9] At A%l shol 4 228101 = g7l A9 e o917} A o Zzaodos Nay
Zuo] 5Pk 24 B4t ol 8@ o MEE 2tk T2 oAl & DR

int PyTrace_LINE

E‘ﬂiolﬂﬂEﬂEJ— ) what ") 7| W2 Py_tracefunc (AR 29k F S of
Huythol A2s = gt a3 Zal de] £ trace linesE 022 A3t sl 22 ol o3l

2743 & 4 syt
int PyTrace_RETURN

SEo| MEEH I & ul Py tracefunc 4ol Ul Sk whatr v 7Y W42 g
int PyTrace_C_CALL

CEr7l3&H 1 vl Py tracefunc 5ol W) 3 what v} 7] 2] Zk.

int PyTrace_C_EXCEPTION
C S0l A | 7F B M-S v Py_tracefunc ol ) S whar v} 7)) H2] 2k

int PyTrace_C_RETURN
C&g7vtd3l e u Py tracefunc &4l t) 3k whar v 7] WH42] 7k

int PyTrace_OPCODE
M sRe7b e o py tracefunc 5 (BHAT 229147 e obdUth ol tid
what W) 7 =0 gk o] o|HIEE 7| B A o 2 vIETE R kG Utk g A2l f_trace_opcodesE
1= 3753kl BAlH o= 2 Fa ok gt

void PyEval_. SetProf ile (Py_tracefunc func, PyObject *obj)
za2odd] F4E funcE AFFUTH o M) Hr= A AR i) R4 po] AEEy, o

[{e]
(o]
el
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_t;_'_l
o
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o] o] sto] M AU NULLY 4 A Uth 223 T 7t Bl & Fr A8l of 5tH, 28 =it} oby
o th2 FE AHE3HE A a7 Aglsta A= 0?@@—-.47(] s AP Uth 2259 T
PyTrace_LINE, PyTrace_OPCODE % PyTrace_EXCEPTIONS A3t & #AZ T &= o|HIE 9
il £= 5 Uth
T E A GILs B38kal glofof gt

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)
24 P52 func2 AFTULEL 34§57l 2 ME oML FI = oM EE FAFA Y, 5E
HEC s AA 2} AAH o|MEE $AI8HA] et AS Al 8H4, PyEval_SetProfile ()3}
AU PyEval_SetTrace ()& AHE3te] 559 BE 34 T4 whar vl 7] W42 glo =
PyTrace_C_CALL,PyTrace_C_EXCEPTION ¥+ PyTrace_C_RETURNS $4135}#] k5l

TEAE GILE R{31a 9lojof Fyh

9.9 11g CIHH X|H

o] FFE2 AF UM A EFAA T AME3L7] 98 A Yt
PylInterpreterState *PyInterpreterState_Head ()

Aelz el e e AAE2] B2 mEd gle A4S Hagdunh
PylnterpreterState *PyInterpreterState_Main ()
H ¢l ez el E A AAE Ryt
PyInterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
Aelz el 8 e) AR 2] BBl A interp 0] 2] tha Az E AH A S g
PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
A =2 Y interpt AHAR 2= 2|2 Eo|A F WA pyThreadState Aol thgt ZAEHE 1
shgh .
PyThreadState *PyThreadState_Next (PyThreadState *tstate)

8 pyInterpreterState AR o] £3t= BE A8 A 8| 2E A tstate 0] 2] T2 AH &
Al A A BRI T

9.10 AgE 2 XZEA XH

The Python interpreter provides low-level support for thread-local storage (TLS) which wraps the underlying native
TLS implementation to support the Python-level thread local storage API (threading.local). The CPython
C level APIs are similar to those offered by pthreads and Windows: use a thread key and functions to associate a
void* value per thread.

EF Y4B EETUCILEL LAT BRE QHUh TES AH L AF T
[e)

)

= 1L
Python.holl&= TLS AP A Q1 o] &= o] A k5ol FYsHA L, 2= 24 AFAE AW
pythread.h& E 33 of gy},

Z3: None of these API functions handle memory management on behalf of the void* values. You need to
allocate and deallocate them yourself. If the void* values happen to be PyOb ject*, these functions don’ t do
refcount operations on them either.
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9.10.1 A EY XHEA (TSS - Thread Specific Storage) API

TSS API is introduced to supersede the use of the existing TLS API within the CPython interpreter. This API uses
anew type Py_tss_t instead of int to represent thread keys.

v A 3.79] 7}
o B7]:
“CPython®] 2~ =-2 2 A AL 23 A 2 C-API” (PEP 539)

type Py_tss_t
ol AR TR E AU E 719 4E)E veh v, ol & S TLS 7o whet gebd 4 glor, 79|
2713k el & UERl W BETL AHUTh o] F2ACE 37 We 7 gt

Py_LIMITED_API7} B2 = A ¢S ull, Py tss NEEDS_INITZ o] o] A A sr}o] &85 r}.

Py_tss_NEEDS_INIT
ol Mla R = Py tss_t W59 %73} A} (initializer) 2 EAF Ut} o] Wi a2 2= Py LIMITED_APIo|
A Y= A ol Fo AL

=13
=]

(V]

=X
S =

<

Py _LIMITED _APIZ U =9 3¢ 2 5o o3 AT Ao L o] EXY3A o] A o] £Vl
Py tss_t9 54 &4

Py_tss_t *PyThread_tss_alloc ()
Part of the Stable ABI since version 3.7. Py_tss_NEEDS_INITE %7|3}H gk 22 AHe 9] 32
et AL, 4 g Al Al NULL g WU o

void PyThread_tss_free (Py_tss_t *key)
Fart 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 unassigned. This
is a no-op if the key argument is NULL.

Z31: A freed key becomes a dangling pointer. You should reset the key to NULL.

HAME

o] BT W W4 key: NULLO] ofyojof dyctk E3I, FolR py tss t7}
PyThread_tss_create ()& z 71 8 5 A % % e d, PyThread_tss_set () 3%
PyThread_tss_get ()9 522 H 5 A F5Uth

int PyThread_tss_is_created (Py_tss_t *key)
Part of the Stable ABI since version 3.7. 1R Py_tss_t7} PyThread_tss_create () & Z7|3}5]
9127 00] ol & whekgh o,

int PyThread_tss_create (Py_iss_t *key)
Part of the Stable ABI since version 3.7. TSS 7] Z7|3}o]l A&F3tH 0 ZH= w1 ?J'I/] t}. key QA A7}
7}e] 7] grol Py tss NEEDS. INITE. =73} A WEV’:‘ B &o] F o ] FsUTh ol ¥
g A WEAo s £ + A4t - olv] 27158 7)o tis) TS5 kv el A= 87
Goo ZA AFE HBFUL

void PyThread_tss_delete (Py_tss_t *key)
Part of the Stable ABI since version 3.7. TSS 7] & AHA|8lo] R E AH =0 A 7|2} FHA A 2hS 9 A 3,
712l 2718} JHl & 27|35 A kw2 MAF U 3138 7|= PyThread tss _create () 2
A 271848 4 AU th o] @4 2L Aol A MEAo T 52 4 JUct- ol W
Zlol tial E=ohd o A& ‘G}Xl FFyrh
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int PyThread_tss_set (Py_tss_t *key, void *value)
Part of the Stable ABI since version 3.7. Return a zero value to indicate successfully associating a void* 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_1ss_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 A”|E 2EZ& MZEHA (TLS) API

WA 3.7EE 5 A]: o] API= A~ = 2 A4 (TSS) APIZ A9 U o)

ZF31: o] WA APl int 2 SHASIA MAE & 4= Qle WA S 2 HolE|HTLS 7| 7F o H A&
A A3tA] FF Ut o]y st FEAZ A, PyThread create_key ()& A FE|E S A 9igs o,
TLS gt o] E e ZAEF A BT o3 U4 314 s Uth

HolA A5 T8 AR A6, o] WA APIE A ZEA ARg3i A= <k Huth

int PyThread_create_key ()
Part of the Stable ABI.

void PyThread_delete_key (int key)
Part of the Stable ABIL.

int PyThread_set_key_value (int key, void *value)
Part of the Stable ABI.

void *PyThread_get_key_ value (int key)
Part of the Stable ABL

void PyThread_delete_key_ value (int key)
Part of the Stable ABI.

void PyThread_ReInitTLS ()
Part of the Stable ABL
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W7 3.80] 27},

Python can be initialized with Py_TnitializeFromConfig () and the PyConfig structure. It can be preini-

tialized with Py_PreTnitialize () and the PyPreConfig structure.

There are two kinds of configuration:

o The Python Configuration can be used to build a customized Python which behaves as the regular Python. For
example, environment variables and command line arguments are used to configure Python.

« 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.

z2713}, spold A o] E A ER FRIIAA L.
o B7):
PEP 587 “3}o] 3 % 7|3} A,

10.1 Example

G4 el mEo] A AW & AL Ao shol A of:

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode) .

status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) {
goto exception;

*/

(Th5 sTeTATol AI%)
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(o] A sl o] A ol A AH)

exce

}

status = Py_InitializeFromConfig (&confiqg);
if (PyStatus_Exception (status)) {
goto exception;

}
PyConfig_Clear (&configqg);

return Py_RunMain () ;

ption:

PyConfig_Clear (&configqg);

if (PyStatus_IsExit (status)) {
return status.exitcode;

}

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException(status);

10.2 PyWideStringList

type PyWideStringList

wchar_t* Ex}49] gl~E.,
length 7} 0 ©] oFU |, items+= NULL o] oby] o] oF 8431 B& F2HE-& NULL ©] of]ofof ghuth
HAE:
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item= listol] 57} o
o] &S T &5t ¥ ol WS AbH Z7)8e oF Pt

PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t
. *item)
item-E list2] indexol 4+ < gt}

index7} list A o) Bt} A A Y 220 W, item2 listol] 37} (append) g t}.
index= 01t} 2 A} Zrolof gt
o] g+E T & ¥ o] WS AP 2 7]3}sf oF Py T

FZA 2=

Py_ssize_t length
gaE ol

wchar_t **items
PaE FEE.
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10.3 PyStatus

type PyStatus
27138} 3 el E Ak FRAAAE, oY B 5.
o2l 3¢, 2 & HEC Y5 o E LAY S ATk
TRA =
int exitcode
8 FT.exit () o] ALZH <z}

const char *err_msg

o & #l A1 A].

const char *func
el g whE T4 ol &, nuLL e £

= “ Sk
BHE TEE T

%0,
fy
A
u

PyStatus PyStatus_Ok (void)

33
PyStatus PyStatus_Error (const char *err_msg)
HI A A 7} 23 2715} o 7.
err_msg must not be NULL.
PyStatus PyStatus_NoMemory (void)
v g A (M £5).
PyStatus PyStatus_Exit (int exitcode)
A" S5 IER Jojde FEIY
FEE A et
int PyStatus_Exception (PyStatus status)

ezt A AUZR olUE FEAUR oW, Sl9E Aelslok Utk oI Sof

Py _ExitStatusException () & S&3}o].

int PyStatus_IsError (PyStatus status)

AA7E o E Py 7t

int PyStatus_IsExit (PyStatus status)
A7t FRUR

void Py_ExitStatusException (PyStatus status)
status7} 55 0] exit (exitcode) & T T YTH status7} ol 2] o] A ol 2] W A| R & 24 3}
0ol old 5 F==Z FE5F Yt} PyStatus_Exception(status) 7F0°] o}d Wk S &

3 oF k. N

i fHRAo R, sto] g pyStatus. funcE A 5te Hl= W22 E AFE- St BHY, func7FNULL
AAE AP E e g 42 AL}

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {

return PyStatus_NoMemory () ;

}
return PyStatus_Ok();

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

int main(int argc, char **argv)

{
void *ptr;
PyStatus status = alloc (&ptr, 16);
if (PyStatus_Exception(status)) A

Py_ExitStatusException(status);

}
PyMem_Free (ptr);
return 0;

10.4 PyPreConfig

type PyPreConfig
Structure used to preinitialize Python.

AR T 2758 B4
void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
Sholf T4 0% A F42 278,

void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)
Aed 74 0= A 4L 28k

FZ2A e

intallocator
Name of the Python memory allocators:

e« PYMEM_ALLOCATOR_NOT_SET (0): don’ t change memory allocators (use defaults).

e PYMEM_ALLOCATOR_DEFAULT (1): default memory allocators.

e PYMEM_ALLOCATOR_DEBUG (2): default memory allocators with debug hooks.

e PYMEM_ALLOCATOR_MALLOC (3): usemalloc () 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 sup-
ported if Python is configured using —-without-pymalloc.

LEEEEES SRS
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_localeand 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.
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Default: -1 in Python config, 0 in isolated config.

int coerce_c_locale_warn
0o] ol ™, C 2A Lol ZA D wf 717} A3}

Default: -1 in Python config, 0 in isolated config.

int dev_mode
If non-zero, enables the Python Development Mode: see PyConfig. dev_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:

e Set PyPreConfig.utf8_mode to 0,

e Set PyConfig.filesystem encodingto "mbcs",

e Set PyConfig.filesystem errorsto "replace".
Initialized the from PYTHONLEGACYWINDOWSFEFSENCODING environment variable value.
A= QAT AL 753Ut #ifdef MS_WINDOWS FlZ 2= 95 EX F o AR
S %

=] .

Default: 0.

int parse_argv
00] 0]-14 @, Py PrelInitializeFromArgs () E}PyiPreInitializeFromBytesArgs ()=
Ak sl Mo] B3 F AAE TE BASE AT 2L FAOR argy AXE TE BAF U
Wel & A8 FRFAA L.

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 ut £8 command line option and the PYTHONUTF 8 environment variable.

Default: -1 in Python config and 0 in isolated config.

10.5 Preinitialize Python with PyPreConfig

The preinitialization of Python:

« 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.
shol A& AHA & 718} 8He B4

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
preconfig A /3 ol A BFol S ARE 2718 T

preconfig must not be NULL.
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PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const
*argv)

preconfig A1 T3 A sho] e AL 27841 o).
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)
preconfig A3 Aol A ko] W& AbA 2 7] 3 o,
Parse argv command line arguments (wide strings) if parse_argv of preconfig is non-zero.

preconfig must not be NULL.

$EA=PyStatus_Exception () 3Py _ExitStatusException () & AF&5t] o (oBVE5
R EEL T B!
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 ut £8 command line option enables the Python UTF-8 Mode.

PyMem_SetAllocator ()« Py _Prelnitialize() Oléﬂﬂ Py_InitializeFromConfig/() Orﬁ
of Z&sto] AHgA B e dFAE AT & UF Ut pPyPreConfig.allocator7t
PYMEM_ALLOCATOR_NOT_SETO & MAEW Py Prelnitialize() Ao 28 4 945 Yth

Python memory allocation functions like PyMem RawMalloc () mustnot be used before the Python preinitializa-

tion, 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 (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

I3

/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig
shol g FAB7) A3 th el shete) e & EPBhE FRA.
When done, the PyConfig Clear () function must be used to release the configuration memory.
TF2A HAE:

void PyConfig InitPythonConfig (PyConfig *config)
Initialize configuration with the Python Configuration.

void PyConfig InitIsolatedConfig (PyConfig *config)
Initialize configuration with the Isolated Configuration.
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PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t
*str)
Qlol= ALY str& *config _strZ BAgU T

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 argc, char *const *argv)
Set command line arguments (a rgv 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)
Qlol= B B A E listE length®} items 2 4 A g ¢}

Preinitialize Python if needed.

PyStatus PyConfig_Read (PyConfig *config)
BE st 74 & A% UTh

olw] 2718tH B =+ WAHA FFUTh

The PyConfig Read () function only parses PyConfig.argv arguments once: PyConfig.
parse_argv 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.

Preinitialize Python if needed.

WA 3.1001 4] A7 : The PyConfig.argv arguments are now only parsed once, PyConfig.
parse_argv is set to 2 after arguments are parsed, and arguments are only parsed if PyConfig.
parse_argvequals 1.

void PyConfig_ Clear (PyConfig *config)
774 vl 22 E s At
Most PyConfig methods preinitialize Python if needed. In that case, the Python preinitialization config-

uration (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 SetArgv () or PyConfig SetBytesArqgv () 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).

o] A =9 $& A= PyStatus_Exception () & Py_ExitStatusException () & AF&3}o]

Ao (NEu F7)E As)oF gyt
FZ2A D=

PyWideStringList axrgwv
Command line arguments: sys.argv.
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Set parse_argvto 1 to parse argv the same way the regular Python parses Python command line
arguments and then to strip Python arguments from argv.

If argvis empty, an empty string is added to ensure that sy s . 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.

wchar_t *base_executable
Python base executable: sys._base_executable.

Set by the _ PYVENV_LAUNCHER___ environment variable.
Set from PyConfig.executable 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 G WY B2 dYg Yt
Default: 1.

int bytes_warning
If equals to 1, issue a warning when comparing bytes orbytearray with st r, or comparing bytes
with int.

If equal or greater to 2, raise a BytesWarning exception in these cases.
Incremented by the —b command line option.
Default: 0.

int warn_default_encoding
If non-zero, emit a EncodingWarning warning when 1o . Text IOWrapper uses its default encod-
ing. See io-encoding-warning for details.

Default: 0.
B A 3.109] &7}

wchar_t *check_hash_pycs_mode
Control  the validation behavior of hash-based .pyc files: value of the
——check-hash-based-pycs command line option.

Valid values:
e L"always": Hash the source file for invalidation regardless of value of the ‘check_source’ flag.
e L"never": Assume that hash-based pycs always are valid.

e L"default": The ‘check_source’ flag in hash-based pycs determines invalidation.

196 Chapter 10. 10| x7|3} 3+



The Python/C APIL, £A| H{% 3.10.16

Default: L"default".
See also PEP 552 “Deterministic pycs”.

int configure_c_stdio
If non-zero, configure C standard streams:

« On Windows, set the binary mode (O_BINARY) on stdin, stdout and stderr.
o If buffered stdio equals zero, disable buffering of stdin, stdout and stderr streams.

o If interactive is non-zero, enable stream buffering on stdin and stdout (only stdout on Win-
dows).

Default: 1 in Python config, 0 in isolated config.

int dev_mode
09] obu] ™, holal 7 B = B4 BHE o).
Default: -1 in Python mode, 0 in isolated mode.

int dump_refs
Dump Python references?

0o] of U, £ 8 A A3 G AU B

Set to 1 by the PYTHONDUMPREF'S environment variable.

Zh

il
ein}
[k

= gh o

rin

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?

0°] o}y, A2} A] faulthandler.enable () & E&3 ]
Setto 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 "ut £-8" by default.

On Windows: use "utf-8" by default, or "mbcs" if legacy_windows_fs_encoding of
PyPreConfigis 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 Latin1).

e "utf-8"ifnl_langinfo (CODESET) returns an empty string.
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o Otherwise, use the locale encoding: n1_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, or "replace" if
legacy_windows_fs_encodingof 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
5 249] 34 B4 A

If use_hash_seedis zero, a seed is chosen randomly at Python startup, and hash_ seed is ignored.
Set by the PYTHONHASHSEED environment variable.
Default use_hash_seed value: —1 in Python mode, 0 in isolated mode.

wchar_t *home
shol W & v el el e,
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
0o oh ™, YEE A7+ =25 ghch.
Set the 1 by the -X importtime option and the PYTHONPROFILEIMPORTTIME environment
variable.

Default: 0.

int inspect
~2YE} 9S4 F oI5k BER Sojgth

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, 0O in isolated mode.
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int interactive
If greater than 0, enable the interactive mode (REPL).

Incremented by the —1 command line option.
Default: 0.

int isolated

0HTtad, A2 REE A3 th

. sys.patholis 229 o ee 2l (argv (0] o1} 34 )8 E] 2ol A] A eh = A}
8 2}9] site-packages T & E] 2] = Q55T

o ¥}o]X REPLE )3} T E T Eo|A] readlined Y X E A E 7] & readline +A4 S
AR = 25

e use_environment®} user site directoryE 022 At}
Default: 0 in Python mode, 1 in isolated mode.
See also PyPreConfig.isolated.

int legacy_windows_stdio

09] o}y, sys.stdin, sys.stdout ¥ sys.stderro]] io.WindowsConsoleIO th4l
io.FileIOE AFEEY T}

Set to 1 if the PYTHONLEGACYWINDOWSSTD IO environment variable is set to a non-empty string.

AT Lo AU AFR 7F53 Ut #ifdef MS_WINDOWS M3 2= A5 E4 I o AFR S
s O]_/;qur
T A8\ .

Default: 0.
See also the PEP 528 (Change Windows console encoding to UTF-8).

intmalloc_stats
00] oLl @, F 8 Al 5ho] A pymalloc W 2.2 T3 7te] hat BAE Bz G,

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 PLATLIBD IR macro whichis set by the configure --with-platlibdir
option (default: "1ib").

Part of the Python Path Configuration input.
WA 3.9 =71

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

intmodule_search_paths_set
Module search paths: sys.path.

If module_search_paths_setisequal to 0, the function calculating the Python Path Configuration
overrides the module search_paths and sets module search_paths_set to 1.
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Default: empty list (nodule_search_paths)and 0 (module_search_paths_set).

Part of the Python Path Configuration output.

int optimization_level

CECEEERS S
« 0: Peephole optimizer, set __debug__ to True.
e 1: Level 0, remove assertions, set __debug__ to False.
o 2: Level 1, strip docstrings.

Incremented by the —O command line option. Set to the PYTHONOPTIMIZE environment variable
value.

Default: 0.

PyWideStringList orig_argwv

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_argvis
non-zero).

See also the argv member and the Py_ GetArgcArgv () function.
Default: empty list.
WA 3.100] =7}

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_argv 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, 0O in isolated mode.

WA 3.100] 4 HA: The PyConfig.argv arguments are now only parsed if PyConfig.
parse_argvequalsto 1.

int parser_debug

Parser debug mode. If greater than O, 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, O 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.
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wchar_t *program_name
Program name used to initialize executable and in early error messages during Python initialization.

o If Py_SetProgramName () has been called, use its argument.

¢ On macOS, use PYTHONEXECUTABLE environment variable if set.

If the WITH_NEXT_FRAMEWORK macro is defined, use _ PYVENV_LAUNCHER___environment
variable if set.

e Use argv[0] of argvif available and non-empty.

o 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.

NULLO| ¥, sys.pycache_prefix+ None2 2 A H Yt}
Default: NULL.

intquiet
Quiet mode. If greater than O, don’ t display the copyright and version at Python startup in interactive
mode.

Incremented by the —g 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 argcommand.
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
FE A F 2% A58 BAGIR
-X showrefcount % & FAHSE 12 AP rh
Need a debug build of Python (the Py_REF_DEBUG macro must be defined).
Default: 0.

int site_import
AZE T site RES YEXE FU7P

If equal to zero, disable the import of the module site and the site-dependent manipulations of sys.
path that it entails.
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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.
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 (butsys.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.

« Otherwise, use the locale encoding.
Default error handler:

e On Windows: use "surrogateescape".

e "surrogateescape" if PyPreConfig. ut f8_mode is non-zero, or if the LC_CTYPE lo-
cale is “C” or “POSIX”.

e "strict" otherwise.

int tracemalloc
Enable tracemalloc?

0°] o}y, A] & A] tracemalloc.start () & T&3 o)

Setby -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.

intuser_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, O in isolated mode.

int verbose
Verbose mode. If greater than O, print a message each time a module is imported, showing the place
(filename or built-in module) from which it is loaded.
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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.

warnings R E L sys.warnoptions & d< o2 71 Yrc}t: wlA 2 Pyconfig.
warnoptions &2 7173 WA AALE = warnings.filters? A WA ddEo] HUr}
O3 Ee A,

The —W command line options adds its value to warnopt ions, 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 vari-
able.

sys.dont_write_bytecode¥ write bytecode® HFAH Zto 2 273 Yt
Default: 1.

PyWideStringList xoptions
Values of the —X command line options: sys._xoptions.

Default: empty list.

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 xoptions options are parsed to set other options: see the —X command line option.

WA 3904 HMA: show _alloc count ZEZ}IA AT ST

10.7 PyConfigE Al28t =7|35}

sho] & 27 8heh B4
PyStatus Py_InitializeFromConfig (const PyConfig *config)

config T/ A stol A& 27|31 th
S Z A= PyStatus_Exception () I Py_ExitStatusException () & AFR3lo] oo (B £58
< AelshoF itk
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, Py Import_AppendInittab () or
PyImport_ExtendInittab () must be called before each Python initialization.

The current configuration (PyConfig type) is stored in PyInterpreterState.config.

Z2OF o] F& AA = A
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void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) A
goto exception;

status = Py_InitializeFromConfig (&confiqg);
if (PyStatus_Exception (status)) {
goto exception;
}
PyConfig_Clear (&configqg);
return;

exception:
PyConfig_Clear (&configqg);
Py_ExitStatusException(status);

712 e sAsE 8 S o, 74 S A2 v 4F R HE A g Yok

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* 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 (&confiqg);

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 executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,

L"/path/to/my_executable");
if (PyStatus_Exception(status)) {

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

goto done;

3
status = Py_InitializeFromConfig(&confiqg);
done:

PyConfig_Clear (&configqg);
return status;

108 HZ|& +d

PyPreConfig_TInitIsolatedConfig () E}PyConflg InltIsolatedConflg() = Al 2" o

A Tholdg ARl ste S TR U A€ S0, Folde S8 22 I WS fAHl.

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 configuration.

10.9 LlO|’M 1

)

PyPreConfig _InitPythonConfig() 2} PyConfig InitPythonConfig() = dul ulo] A A
S B AT AEA A shol A E W= A% TS BE U

87 W59 BE 2 AAe ol A g PASE o A8H s WY, Ao 74 Wee BARU,

This function enables C locale coercion (PEP 538) and Python UTF-8 Mode (PEP 540) depending on the
LC_CTYPE locale, PYTHONUTF 8 and PYTHONCOERCECLOCALE environment variables.

10.10 Python Path Configuration

PyConfiglle A2 4L A% e BEA TP of Yk
. AR 74 49

- PyConfig.home
- PyConfig.platlibdir
- PyConfig.pathconfig _warnings
- PyConfig.program_name
- PyConfig.pythonpath_env
- A4 g UAE: Ao 422 A7) 94
- (PyConfig.program nameo|A) Z2 1 AR FE2E5 47] $3PATH &7 W4
- __ PYVENV_LAUNCHER__ 37 W4

-9 = £ A 8 HKEY_CURRENT _USER <2} HKEY_LOCAL_MACHINE 9]
“SoftwarePythonPythonCoreX.YPythonPath” o} @] o] &= #H A ~2EEQ & =23 F
2 (9714 XY & stolx v gy Th.

- Az 74 EY A=
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- PyConfig.base_exec_prefix

- PyConfig.base_executable

- PyConfig.base prefix

- PyConfig.exec_prefix

- PyConfig.executable

- PyConfig.module_search_paths_set, PyConfig.module_search_paths
- PyConfig.prefix

ol shje “ae Bovh 45 o) 94 GO H, sholde AR A e A E A9 AN A
FAAE AArstU ) module search_paths_set©] 00]W, module_search_paths7} A A= 11
module_search_paths_set©o] 12 AAFH Ut}

Aol g RE B2 A EH =8 Dﬂz\]ﬂozﬂ@s}oq R AR TS AN G g S T
A& 4 9}%‘45} v o] QLA] Qkolm EX}%ES AARH Z1e Z_]' 3t} module_search_paths_set
o] 12 A F M module_search_paths= AAH 7,'4\ 7z t}qq o] AL A A YP A=
EENE

A2 7L ALY W ARG AW pacncontio warningsE 002 AAIINL (12 8%
A% = oW AIE 271 544 gk oh).

base_prefix\base exec prefix BEZFAAE R FoW 2V 7t prefix® exec_prefix® e
44U,

Py _RunMain ()3} Py _Main ()< sys.pathE £33}

it
bl
o
o
rlr
iul
i)
)
Au)
)
EEL

e run_filename®] A A EF 31 _ main_ .py 2T HE
run_filenameg sys.path &of 713k

e isolated’}0o]H:

- run_module°] AAEH, A A E 2] & sys.path &l F7FU ) A4 (e g & ¢
24 Rlow ol F AR 544 U h

- run_filename°] AAEW, SdH tJAE EE sys.path Lol F71gY )
- 2gA o, Nl FAE S sys.path ¢l F7HFU T
A~

site_import7b 00 oby W, site R E O] sys.path® £ HF £ A& rh
user_site directory7 0°] o}y il A& A1) site-package T #E 2] 7} 4] W, site BEL
A& A1) site-package T 9 B 2] & sys.pathel] F7Fgch

the 2o 24 shdol 32 P4l AHgE Ut
e pyvenv.cfg
e python. pth (&% Z-§)

~—

e pybuilddir.txt (492 A&

_ PYVENV_LAUNCHER__ 37 W= PyConfig.base_executablegd AR 3= ) A EE UTH

10.11 Py_RunMain()

int Py_ RunMain (void)
W Zol} FA oA X] ¥ W (PyConfig.run_command), 2~3 HE (PyConfig.

run_filename) B BE (PyConfig.run_module)< A3 ]}

NEAOR, T2 3 i AL AT w, REPLS APk,
Ak

vpA o 2, sho] AL shol dekel = Bil exit () B0l AT 4 At B2 AE)E WEFUT
Py_RunMain ()@ A3tel B4 Aol BEol A AW £ 84 Ao shol e o shol W FAS B

234 A
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argy)

gtole] =4 5t7] Aef, Al ¥ & IAE 7HA U

See also PyConfig.orig_argv member.

10.13 CIEHA| =713} HISIH ZE X API

This section is a private provisional API introducing multi-phase initialization, the core feature of PEP 432:
o “3 4 (Core)” 27|13} A, “Z £ 3h9] o] 27

- W2,

2 5 (frozen modules);
Aoz 273U (& £°1: sys.pathe oH4 EASHA 54U Hh.
o “F=(Main)” % 7]8} @A, sho] % o] &3] 273} Yth:

- importlibE M X3t FAT YT

- A= PAe A8tk

- sys B8 27135 A5 FUTH (& E9]: sys.stdout ¥ sys.pathE THFYTH;
- faulthandler® tracemallocd 2 AEH A 7|58 A3ty
- site BEES X E FTH
v]3 7 78 A APL:
e PyConfig._init_main: 022 HAE W, Py TnitializeFromConfig()w “3AA” 273} ot
A A F Tt
e PyConfig._isolated_interpreter: 00] ofY®H, 2 &, AH ZZ N2 D EZFE 58314
Eaciiiag
PyStatus _Py_InitializeMain (void)
“Frx713} ‘I:‘rfﬂi o] Fste], stol W 27|35 S h
“3 A" ThA of| A = o} EE YXE X ¢l importlib EE0] +
A 4 6 Ik 3 38 A S Sl b £ Ao % ool A oS AT
Zégl?l—é}—’? Romf, AL 9] sys.meta_path YEE (importer) } Y2 E & 52 AT 5 01%14 =2
940 B o) F ol 7 B o) Aol sl Mol A= AL ALE % 9A B 5 9, o A o] PEP 4329]
%71 F sugurh
547 WAL AR B H A Gtk o] BAGNA TAL ST 5 93, Belo] 1A ool
_}% A& obA AR A eE s U TH APLE v]F o] A A A0l Ao ' AP Ut A3 371 API7L
AAE d7HA] AAEA APIE T AU A AT = A5 Th

“@ 417 3} <57 27)8h ©A Apol oA ol M ZEF A s oA

AE A sy th ﬁi?’-@%
iyl e}

o

void init_python (void)
{
PyStatus status;

PyConfig config;

(Th5 slTeTATol A1)
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(o] A sl o] A ol A AH)

PyConfig_InitPythonConfig(&configqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&confiqg);

PyConfig_Clear (&configqg);
if (PyStatus_Exception(status)) A
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)");
if (res < 0) |
exit (1) ;
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

n
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oz22| 22|
1.1 e
shol o] W me] #elo) & BE shol A AA 9 HlolE TEE LF = BN U (private heap) & 3
Utk of u] B 99 el shold wme] #e) Aol o)) A 0% o] Fo HuTh vhol 2 W el
BelAbe B4, ATUE 8 A0 B EE AT 2L 54 AR A B9 T SRS Helst

NE e 74 248 M3 Ut

A e s ol A, AA v e) FRAE 29 AA Y vl e Bel Aol 4 Agshe] WE Yol =
%ﬂ&%%ﬂ1H2ﬂﬂﬂﬂﬂv%§#ﬁﬂ%%ﬂ@ﬂ%%%%ﬂﬂiﬂg%ﬂﬁﬂﬁﬁﬂ%
AA L GG 2 Yol A 455 24 AR B 54 BEEEE
o g Eol, A4 O ARYA 87 A SE/F0 A5 L AR, A5 AAE F Wl A
EAG, RS EE 94V the ) el P Utk utebA] shol A W= el el A% A9 AR
FAANA A DA, FAEHEA D ZA WA AEHFES Gk

£ ez el e AR ol o3 S ], AHg AL
AHE FHA O 245, AEAT AT > grke A
279} ) Ef 5 W5 8 913 5 B2 S o] AP Aol LA H Bho]
wel o] g ol mer A g

W) 48 5, B A AL C ol el ol A W B4 E shol A AR o v A3
QFolof 6“413]- malloc (), calloc (), realloc() ¥ free(). 1874 3t} A2 T2 <118
TSI OFE ol HE87] ol C ekA}ek shol 4 vl v 2] el 4 2bol) £ 5 0] LA 4
A AHE EHEMD} I} T oA &} o] A B o7 C gho| B ] FFAE AE o]

222 dRs B AT 5 YU

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
..Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;
free(buf); /* malloc'ed */
return res;

o] o A, 10 5ol T2 w2 2] 24-& C 2holHele) ekatol of ) A2 Byt shol W W22 B
A A e £ kol £ AAle] el vk ol g ok
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In most situations, however, it is recommended to allocate memory from the Python heap specifically because the
latter is under control of the Python memory manager. For example, this is required when the interpreter is extended
with new object types written in C. Another reason for using the Python heap is the desire to inform the Python
memory manager about the memory needs of the extension module. Even when the requested memory is used
exclusively for internal, highly specific purposes, delegating all memory requests to the Python memory manager
causes the interpreter to have a more accurate image of its memory footprint as a whole. Consequently, under certain
circumstances, the Python memory manager may or may not trigger appropriate actions, like garbage collection,
memory compaction or other preventive procedures. Note that by using the C library allocator as shown in the
previous example, the allocated memory for the I/O buffer escapes completely the Python memory manager.

© ®17]:
PYTHONMALLOC 37 WM& AHE-5}o] ho] d ol A Abg- 3t w2 2] &3 4% = Alsyth

3&75} H4= A 22 pymalloc 4| o & U (arena) 7} H5 0 & wfjwict 12|31 S8
A4 3k dl AHEE o AdF YT

PYTHONMALLOCSTA
Al pymalloc W 2 2] < GL

oﬂ_, 1%
fes
ot
2
i
o]

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 /iere. 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:

« Raw domain: intended for allocating memory for general-purpose memory buffers where the allocation must
go to the system allocator or where the allocator can operate without the G/L. 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 Python private
heap.

o 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 ®A| H 22| QE{H|0|A

O3 & A2 Ala" gzt g sk el du o) o] 8 s e A s b, GILE A8 28+
A5 Yth

71 A 2 g g atE g 45 ARt mallOC(),callOC(),reallOC() 2 free();0
HlolEE @ T Wi malloc (1) (Ex=calloc(l, 1)) S=3 Tl

void *PyMem_RawMalloc (size_t n)
Allocates n bytes and returns a pointer of type void* to the allocated memory, or NULL if the request fails.
OHfe]EE 2 A 5td 75 3tW PyMem RawMalloc (1) ol tHAl 259 AAH 7hsotd 173
NULL ] ob I E & MEghTh v E el of | Aoz E 2715 A F5 Ut
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void *PyMem_RawCalloc (size_t nelem, size_t elsize)
Allocates nelem elements each whose size in bytes is elsize and returns a pointer of type void* to the allocated
memory, or NULL if the request fails. The memory is initialized to zeros.

0Me & L]—OH]— 1E 2719 245 243} PyMem_RawCalloc (1, 1)° tHAl &% A
7} 3 73 NULL O] ofbd Z A E & vk T}

WA 3.5 &7

void *PyMem_RawRealloc (void *p, size_t n)
p7h 1RI7 5 e 5 2718 0 wol 22 2 AT Th Y42 o) A ARe 3719 A5
ol A& WA e A eksyth
p7FNULLO| ¥, &% PyMem_RawMalloc (n) 3 55 &UTthno 03 Zow, W2 EE9] 37
g A0 A A AL oh e, 08 £ e n0s o] o o
p 7F NULL ©o] o ud 3l PyMem_RawMalloc (), PyMem_RawRealloc () X
PyMem_RawCalloc () o] tlgt o] A s =0 o] 3 vt3tH Zlo]ofof gt
QA o] A SIH, PyMem RawRealloc () NULLS HFE5lal p= o] A W2 ] o o of oot 753k
ZAH=E FAFH YT

void PyMem_RawFree (void *p)
p7t 7tel 7= W R e EEL AT YL pe PyMem_RawMalloc (), PyMem_RawRealloc ()
T = PyMem RawCalloc ()] tst o] A T &2 ¥t3td Zojojof gttt T2 XA dAY
pylien RawFree (p) 7h %A BEE AW, 4215 4] G 5 o] Aojuic.

p7FNULL o] ¥, o} F 2] & =3 %] 2] ek Th

‘Ll

rr

11.4 O 22| 2E{H0|A

ANSIC &0 u}z} 29 g ElO*X]ﬂPOH}Ol E83dgdy 52
Poll A w R E &It oHXﬂ‘G}: o) AL 3 4 9l yth

718 W 2 2] &A= pymalloc W 2 2] SFAE AU T

o

AT o

e

%

2]
rlo
i)
o
X

74ar: o] ¥

e

A4 wl = GILS FA18) oF i th

WA 3.6004 MA: 7|2 @AE oAl Alc" malloc () HAl pymalloc 94 Tt

void *PyMem_Malloc (size_t n)
Part of the Stable ABL Allocates n bytes and returns a pointer of type void* to the allocated memory, or
NULL if the request fails.

0o EE 8 3 3FH PyMem_Malloc (1) ©] 4l &9 ZAAE 753t I/ NULL O] ofd X2
AEIE RESEYTh R gl = ojdH A o2 & 27|35 A k5 th

void *PyMem_Calloc (size_t nelem, size_t elsize)
Fart of the Stable ABI since version 3.7. Allocates nelem elements each whose size in bytes is elsize and returns
a pointer of type void* to the allocated memory, or NULL if the request fails. The memory is initialized to
Zeros.

0712 8411 0nlolE 7|9 84S
5ot Af @ NULLO] obd ZRIE S

}tﬂ PyMem_Calloc (1, 1)o°] thAl &%

>

8 7t

st

WA 3.50] 27}

void *PyMem_Realloc (void *p, size_t n)
Part of the Stable ABL p7} 7}e] 7] Wl 22] 229 278 pvlo| 22 2 AU &L o] A7}
MZL 3719 HEF Wl A= AAF A Fsyth
p7FNULLO| ¥, €& PyMem_Malloc (n) 4 553 D} 8 R Gapol 0 2o, HEE B
£ Z7)= RAFHA R NAFHA = o, vh3E 2 ¥ = NULLO| obgd Y th
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p7FNULL ] o} Sk PyMem Malloc (), PyMem Realloc () B PyMem Calloc () )3k o] A
T2 o] WEkg Z o] ojok FUh

QH o] A, PyMem_Realloc ()< NULLS B3l al p= o)A W22 g ol

ZAHE FAFH YT
void PyMem_Free (void *p)

rok

kel

)
Jo

Part of the Stable ABL p7} 7}l 7] vl 22 —‘é—%—% HAFYUTE pE PyMem_Malloc (),
PyMem_Realloc () =+ PyMem_Calloc () Oﬂ 3l o] A S =o0] HEE3E Aojojof gyt 18
A AU PyMem_Free (p) 7} A 25 P oW FoJFH A 2 F2ro] ot

p7FNULL o] |, o} A& =3P =] 2] ek Tth

o2 93 e J)rﬂoa 28 v Z 2 7} Al 2P UL TYPEC] RE C¥-S P o §9 384 A1 2.

TYPE *PyMem_New (TYPE, size_t n)
Same as PyMem Malloc (), butallocates (n * sizeof (TYPE)) bytes of memory. Returns a pointer
cast to TYPE*. The memory will not have been initialized in any way.

TYPE *PyMem_Resize (void *p, TYPE, size_t n)

Same as PyMem_Realloc (), butthe memory block isresizedto (n * sizeof (TYPE) ) bytes. Returns
apointer cast to TYPE *. On return, p will be a pointer to the new memory area, or NULL in the event of failure.

o)A C AR MAZYYthpt 4 A LB U ol el 2 AT of W me) £42 )5
o pol Aeh g Bt

void PyMem_Del (void *p)
PyMem_Free ()2 254U th

ok Holl U CAPL 8 AFS31A] obal, vhoj il v i 2] §AS 43 2537 918 v vl 2=
Aol Aled Yt lﬂ%ur == AHSsHE ol WA S ThR A 2= vhojy B T4 o] §A5 A

QhobA] B BE o) A& A5 g U th
e PyMem_ MALLOC (size)
e PyMem_ NEW (type, size)
e PyMem_ REALLOC (ptr, size)
e PyMem_RESIZE (ptr, type, size)
e PyMem_FREE (ptr)

e PyMem_ DEL (ptr)

%
rlo
i)
)
X

ANSIC 2] et 593 H AW 0uto| 28 23T who] $42 A4 A b F5 A

ZF31: 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.

714 AR GALE pymalloc W % 2] EFAE AHS T ok

A o] F4E AT W= GILES FA oF FTh

void *PyObject_Malloc (size_t n)
Part of the Stable ABL Allocates n bytes and returns a pointer of type void* to the allocated memory, or
NULL if the request fails.
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0Hlo]EE 8 ¥ 3t PyObject_Malloc (1) o] thAl &4 AA Y 75t LF I NULL ] ofd
EAHE YT W22 oW o7 E 27|35 A syt

void *PyObject_Calloc (size_t nelem, size_t elsize)
Part of the Stable ABI since version 3.7. Allocates nelem elements each whose size in bytes is elsize and returns
a pointer of type void* to the allocated memory, or NULL if the request fails. The memory is initialized to
ZEr0s.

07§] g 4tontelE 27]9] 245 &
7V58tH 53 NULL o] ofd Z O HE
WA 3.50] &7}

void *PyObject_Realloc (void *p, size_t n)
Part of the Stable ABL p7} 742]7) = W] 2 2] BEe] 2718 nulo] B2 AT 4L o] A3}
MZE 3719 A5 WA= HA=A s Tth

p7FNULLO| ¥, &% PyObject_Malloc (n) ¥ 55 FUTH 132 9Fi1no] 03 2o, W & g
229 275 245 A S A5 7] b, WA 5 ol E) & NULL o] oby] Ul

p 7F NULL ©o] o 3l PyObject_Malloc (), PyObject_Realloc() I
Pyobject Calloc() o) Ble ol A E20) €3] MER A o|o]of Fuith.

&H pyObject_Calloc (1, 1)°] Al 29 AA Y
=]

rr

87| A HH, Pyobject_Realloc ()2 NULLS W3}l p= o] A vl 2] 9§ Jof 3k 3l
EAdEE FAFH YT

void PyObject_Free (void *p)
FPart of the Stable ABL p7} 71| 7| = W22 EE& A gt o] EEL Pyobject_Malloc(),
PyObject_Realloc () B+ PyObject_Calloc ()°l] thdk o] A S &0 o) vk3ke Zlo]ojof
Futh 28 A gAY PyObject_Free (p) 7hol ol &% W F o= ] ¢k F2to] dojd
e},

p7FNULLO] W, o} 2= 3= X] ok Th

M [E PyMem_RawMallpd®yMem_Malloc PyOb-
ject_Malloc
EE RIS "pymalloc" malloc pymalloc pymalloc
SR AR "oymalloc_debugtalloc + T/ B | pymalloc + ©] | pymalloc + ¢
a W1 W1
pymalloc gl= 82X Q! | "malloc" malloc malloc malloc
s
pymalloc Y= Ty | "malloc_debug"| malloc + TJH | malloc + /¥ | malloc + T H
He i I ]
HaE:

« Name: value for PYTHONMALLOC environment variable.

« malloc: system allocators from the standard C library, C functions: malloc (),calloc (), realloc ()
and free ().

e pymalloc: pymalloc memory allocator.
o “+debug”: with debug hooks on the Python memory allocators.

o “Debug build” : Python build in debug mode.
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11.7 O| 22| Xt ALEX E2

B A 340 7}

type PyMemAllocatorEx
Structure used to describe a memory block allocator. The structure has the following fields:

EE o[d|

void *ctx A AR AR 2 AL AF 2 7 E)
AE

void* malloc (void *ctx, size_t size) Ry 55 gyt

void* calloc (void *ctx, size t nelem, 002 %73 H vrg B2 T

size_t elsize) syt

void* realloc (void *ctx, void *ptr, HEz BEES IGsA Y I %

size_t new_size) Ayt

void free(void *ctx, void *ptr) W2y &8 AT

B A 3. 5°ﬂ Al A7A: PyMemAllocator =X A9 o] & 0] PyMemAllocatorExZ B I M2 &

calloc ¥ 7} 75 95Utk

type PyMemAllocatorDomain
B Q1S AR o) AHHE DAY, =2

PYMEM DOMAIN_RAW

nk

e

e PyMem RawMalloc ()
e PyMem RawRealloc ()
e PyMem RawCalloc ()
e PyMem RawFree ()

PYMEM DOMAIN MEM
[y
)=

e PyMem Malloc(),
e PyMem Realloc ()
e PyMem Calloc()
e PyMem Free/()

PYMEM DOMAIN_OBJ

b

B

e PyObject_Malloc()
e PyObject_Realloc ()
e PyObject_Calloc ()
e PyObject_Free ()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
21789 2Hle WE e &5 FAE 7HA ST

void PyMem_SetAllocatoxr (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
AFE = mre B5 @FAE AT
A EE A= 0vte] EE 8 A E W) A3 NULL O] obd 2 B S wheks| of g T
PYMEM_DOMAIN_RAW E=H| Q19 A%, &A= A4 Utk 89327 359 o GILES

A FF U

Iy
rO
=
)
o
s
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A

132171 F o] ol W (o] A EFAE TSR & o), PyMem SetupDebugHooks () &4E

S5 510] A B2} 910 UM 1 52 ThAl A3 oF Fulch.

A3 PyMem SetAllocator () does have the following contract:

e It can be called after Py Prelnitialize () and before Py_TnitializeFromConfig()
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 TnitializeFromConfig () 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 preini-
tialization 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 wused to set debug hooks after calling
PyMem SetAllocator().

These debug hooks fill dynamically allocated memory blocks with special, recognizable bit patterns. Newly al-
located 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.

A3 A AR

« Detect API violations. For example, detect if PyObject_Free () is called on a memory block allocated
by PyMem_Malloc ().

« Detect write before the start of the buffer (buffer underflow).
« 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.

ol g 7} HASHE, Uy 1 &L tracemalloc RES AR5l 22 EE o] &5
7} A gtk tracemallocO] stolA W2 S F4 FolawEE BEF0] 7

ol A YTk

LetS=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 [1: j] means
the slice of bytes from * (p+1) inclusive up to * (p+7) exclusive; note that the treatment of negative indices differs
from a Python slice):

2l

X2 Elo]x
ot Ego

p[—-2*S:-S] Number of bytes originally asked for. This is a size_t, big-endian (easier to read in a memory dump).
p[-S]1 APIidentifier (ASCII character):

e 'r' for PYMEM_DOMAIN_RAW.
e 'm' for PYMEM_DOMAIN_MEM.

e 'o' for PYMEM_DOMAIN_ORJ.
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p[—-S+1:0] Copies of PYMEM_FORBIDDENBYTE. Used to catch under- writes and reads.

p[0:N] The requested memory, filled with copies of PYMEM_CLEANBYTE, used to catch reference to unini-
tialized 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.

pI[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).

WA 3.691 4 W A: The PyMem_SetupDebugHooks () function now also works on Python compiled in re-
lease 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.

H A 3.89] A 7 : Byte patterns 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) and O0xFB
(PYMEM_FORBIDDENBYTE) have been replaced with 0xCD, 0xDD and OxFD to use the same values than Win-
dows CRT debugmalloc () and free ().

11.9 pymalloc &t&tX}

ol Mol = g o] & ZE (51210 E o] sh) AA| ol H A 3= pymalloc & A7} QL5 Ut 256 KiB
ol 14 A7 E Z& “of# U(arena)” Bf= W B g] v F & AFEFUTE 512 Hfo]EXH T & Tt ¢
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thA|H Yt}

pymalloc &  PYMEM_DOMAIN_MEM(®] : PyMem _Malloc()) ¥ PYMEM_DOMAIN_OBJ(¢] :
PyObject_Malloc()) =H el 7] ek} ).

ol B THE 48 AB T
T oA virtualAlloc () ¥ VirtualFree (),
{3 4 9l © W mmap () F munmap ()

HAz] oM 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).
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11.9.1 pymalloc Ol2i|L} =X} AFR X H Q|

B A 3.40] 7}

type PyObjectArenaAllocator
obel it B AHE 716 ok vl AHEE £ F2AL o) FRANE A AL =7} A5 h

zc= o|0|

void *ctx A HA X2 AGE AR A A A
E

void* alloc(void *ctx, size_t size) size B} o] E 9] ofF| Y& &gy}

void free(void *ctx, void *ptr, size_t olg| U= sl Al gt

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

obelu B A5t

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

ohelvt BFAE B T

11.10 tracemalloc C API

v A 3.79] E7}

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc REIA &Y fREg E2S =A3 ]}

3 35td 02 REgbstal, of 2 7F Al st i -XF % A7Fst7] flgt v R el & @9k RIS UTh -1
< ¥H3gh o} tracemalloc ©] W] &4 815 2} -2E vty

Wel £3o) olv) 3457, /1 E 242 AT

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t pir)
tracemalloc EEo|A @FH vReE E55 F4 A ZUTH EFo] FAHA oW ol A%
a7 ekt

tracemalloc ©] H| ZAISlE Qo 25 wiskaly, 18X 9o

g
(@)
tjo
rE
rlet
i)
T
v

o2& 78 Ald o A w2 o Al U th VO ¥ 3 7F 3 A 4 F 2 AHEste] ho] A jlof A &y
£ ohA) A4 g4 th
PyObject *res;
char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

3 AG 5 AFL A 2e ek

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */
res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem New */
return res;

919) = 747 ool A, W H e A 2 Aol Sl F4E Bol 24Pl G L. AR, A
U2 SYAE EFT W0 H4w BOSEE, 7ol W v me] X tje] 2 Wwe AP AU S
A e AL A5 Bhe 15 AL R T 719 o7 9ov], 15 shihs A T el
A5 5: 7o) thE S J

_,d
i
(ot
d
o
N
2
[l
-3
of
2
e
S
S
ro
pa)
[o
fru
=3
>
Al

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 () */

Shol 2 el A 94 M me] BB AL S AT S oI, kol A8 AAL Pyobject New(),
PyObject_ NewVar()“‘PyObject Del () & &= 31 AP Y Th

NAEL CEAZE AA FL H o1 @5 2] & k2 Fol Al 298 AU
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ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

12.1 €loj| ZHA| &tetst7|

PyObject *_PyObject_New (PyTypeObject *type)
Return value: New reference.

PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
Return value: New reference.

PyObject *PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. Part of the Stable ABI. Initialize a newly allocated object op with its type
and initial reference. Returns the initialized object. If #ype indicates that the object participates in the cyclic
garbage detector, it is added to the detector’ s set of observed objects. Other fields of the object are not affected.

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObjecI *type, Py_ssize_t size)
Return value: Borrowed reference. Part of the Stable ABI. 0] A& pyObject_Init ()7} $33= BE
412 S, 71w 37] AR o] AR E 27 B,

TYPE *PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. Allocate a new Python object using the C structure type TYPE and the Python
type object type. Fields not defined by the Python object header are not initialized. The caller will own the only

reference to the object (i.e. its reference count will be one). The size of the memory allocation is determined
from the tp_basicsize field of the type object.

TYPE *PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C+zA & TYPEZ} to]l A ElY] & types AFRSto] M2 Tlo| W AR E
STt stolA AA sl H = 7“45] 2| %& B = 27135 A kst @99 v 2 el= TYPE

TF2A ol ol type®] tp_itemsize BEO &3] T 2719 size BEES 3] YT ol FEF
2o AAE AT Y FEAUTE FES W 2712 23T 5 AUk 2L B B=
Ee 2T A7H, EF 57 Foj 50, R el Eede] FAAF U

void PyObject_Del (void *op)
PyObject_New () W} PyObject_NewVar ()& A& AR o &3d w22 & )| Al ?Mv‘r o] Z
< gt o g AA Y Fol AQH tp dealloc A7 TEH Ut WE7FHEe AT

ol AR 7} obE R, o] T& Foll& AA| o BEof A s A= FFH YT
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PyObject _Py_NoneStruct
gfo] R A None & &2 k=25 = AA|. o] Ao thet £JAE 2 F71¥ = Py _None |22 E A
34 2 A 23 of g o,

] ®17):

PyModule_Create() ¥ RE& @33t vhsYth

—h

2.2

O

S A A=A

spold o] A g Agofoll AHRE = W2 F2AF AUtk o] Ao X ole’t 2 A 2 ARE E R ol
sl Ayt

g

12.21 7|2 A o3 =2

REsold AME TIAo AAe vlwe BAY Aol AL 4o AEE THFUD o 5L
PyObiectSh Pyvarobject B0 2 BAE 0, 02 2E ol A2 BofolA, A4 e RgAow
AeEe gR e $4e ol Ao HY

type PyObject
Part of the Limited APL. (Only some members are part of the stable ABL) All object types are extensions of this
type. This is a type which contains the information Python needs to treat a pointer to an object as an object.
In a normal “release” build, it contains only the object’ s reference count and a pointer to the corresponding
type object. Nothing is actually declared to be a PyOb ject, but every pointer to a Python object can be cast
toa PyObject*. Access to the members must be done by using the macros Py REFCNT and Py_ TYPE.

type PyVarObject
Part of the Limited APL. (Only some members are part of the stable ABL) ©] 212 ob_size WEE 37}
Sk Pyobject] YU o] 22 dolgte NdE 7HA AA AR AFEH YT ©] 3L FF
3}o] W/C APIo| Y ERUHA] b5 Ut Py REFCNT, Py TYPER Py SIZEVfARE ARESlo] W d
o 4] 2230 oF gk,

PyObject_HEAD
dol7k ¥stA] ghe AAE e 22 PS5 AT o AHE5 & vl 2 2 Y Th PyObject_ HEAD
22 = oS 2ol g Uth

PyObject ob_base;

99 Pyobject AHAE FRIAAIL.

PyObject_ VAR_HEAD
Bl Zo) 7 ThE A E e = A2 B3-S A u) AR = v) 22 1] T} PyOb-
ject_ VAR_HEAD v} 21 2 = t}- 5} 2ro] 248 Lt}

PyVarObject ob_base;

9] pyvarobject AHAE FRIIAA L.

int Py_Is (const PyObject *x, const PyObject *y)
Part of the Stable ABI since version 3.10. Test if the x object is the y object, the same as x is vy in Python.

WA 3100 7}

int Py_IsNone (const PyObject *x)
Fart of the Stable ABI since version 3.10. Test if an object is the None singleton, the same as x is None
in Python.

B A 3.100] &7}
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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.

WA 31000 7}

int Py_IsFalse (const PyObject *x)
Part of the Stable ABI since version 3.10. Test if an object is the Fal se singleton, the sameas x is False
in Python.

WA 3100 7}

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)
A 0] @ ol ypeol™ 0°] obd 2 RE&AF Uk 2H A koW 05 W&yt Py _TYPE (o)
== typed} TS HUT

WA 390 =7}

void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
AA 09] B= type 2= AT
W7 3.9¢ 7%

Py_ssize_t Py_REFCNT (const PyObject *0)
Get the reference count of the Python object o.

WA 3.100 A WM Py_REFCNT () is changed to the inline static function. Use Py_SET_REFCNT () to
set an object reference count.

void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
A 08 Fx ASE refonz A I

B A 3.9 F7}.

Py_ssize_tPy_SIZE (const PyVarObject *0)
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)
AR 02 A7) E size2 AT T
H A 3.99 F7%
PyObject_HEAD_INIT (fype)
o] A2 MEL Pyobject B9 2713 o2 AFH = aZYUth o] I AEE= TS O 2
gtk
1= .

ol
O

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (fype, size)
O] AL ob_size BEE E33t0], |22 Pyvarobject o 273} gto g FAH = nja 29

Je} ol Az theow gy

_PyObject_EXTRA_INIT
1, type, size,
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12.2.2 342 HME 73

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 PyOb ject* 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.

5 A9 e gy

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords
Part of the Stable ABI. 4] ™ ©] METH_VARARGS | METH_KEYWORDS ¢l S}ol® Z#]E & CE 133}
THAEEH =T 3. AR S SR ES5 U

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
Mg ol METH _FASTCALL 1 3ho]d E8185& C2 T3 vl AHSH = o . o A1

7 25Ut

i}

o}

rlo
o

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords
X" o] METH_FASTCALL | METH KEYWORDS ¢ 3fo] X Z2HE LS CE 1A= AFREH = T4
Y. g A2 33 25 Uth

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames) ;

type PyCMethod
A] % 0] METH_METHOD | METH_FASTCALL | METH_KEYWORDS ¢l o] Z& &
Lol AHEE 35 9. B4 AP gedt 2k

o
r 4
off
ol

CE F

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

W 3.9 7}
type PyMethodDef
Part of the Stable ABI (including all members). 733 A =& 7|3l o AFSE = F2A. ]
AL v A BES Y%k
const char *ml_name
A= o] &
PyCFunction m1_meth
CT&of thet =4

intml_flags
flags bits indicating how the call should be constructed
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const char *ml_doc
=aee g2 7 AU

The m1_meth is a C function pointer. The functions may be of different types, but they always return PyOb ject *.
If the function is not of the PyCFunction, the compiler will require a cast in the method table. Even though
PyCFunction defines the first parameter as PyOb ject *, it is common that the method implementation uses the
specific C type of the self object.

The m1_flags field is a bitfield which can include the following flags. The individual flags indicate either a calling
convention or a binding convention.

e 2L £F FH 0] dHUrh

METH_VARARGS
This is the typical calling convention, where the methods have the type PyCFunct i on. The function expects
two PyObject* values. The first one is the self object for methods; for module functions, it is the module

object. The second parameter (often called args) is a tuple object representing all arguments. This parameter
is typically processed using PyArg_ParseTuple () or PyArg _UnpackTuple ().

METH_VARARGS | METH_KEYWORDS
oy Z; 27t A+ WM EE PyCrunctionWithKeywords & olojof dryth o] g4
=M e Wi A4E YT} self, args, kwargs. 71 A kwargs= BE 7]YPE <=
o YAz AL} ANE QA7 o i & dsuch w Mes QwAes
PyArg ParseTupleAndKeywords () S AF&3le] 28] Yt}

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).

A 3.70] &7}
H A 3.109)| A ¥ 7 : METH_FASTCALL is now part of the stable ABL

METH_FASTCALL | METH_KEYWORDS
Extension of METH _FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the
vectorcall protocol: there is an additional fourth PyOb ject* 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.

B A 3.7 &7}

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
g o] 8= Z ¥ 2 (defining class), 5, wA| S MM =5 233 228 A ¥3h= METH_FASTCALL
| METH_KEYWORDS®| 8. Aol ot= Z e+ Py _TYPE (self) ,1 w8 ZHAd 2 gLy

W Al =& PycMethod & o]lo]of =10, self F o defining_class ¢l A7} F714
METH_FASTCALL | METH_KEYWORDS2} Z+5uth

W7 3.90] 7}

METH_NOARGS
] 7] M7t Qs wl A == METH NOARGS |22 JdH o] 9o, QA7 FolH =4 3
o] 07]-31’\14\:]- PyCFunctlon bﬂolcﬁokbiqu} A A w7 A5 o] 52 WA O 7 self o] T
Lgol‘%l‘.‘xﬂ Axdxo et x5 Btk 2E 5ol 7 44 vi7) 4= NunLdych

METH_O
Methods with a single object argument can be listed with the METH O flag, instead of invoking
PyArg ParseTuple () with a "O" argument. They have the type PyCFunction, with the self pa-
rameter, and a PyOb ject* parameter representing the single argument.

5% 749 ehle o A5 A 9 2o a0 WA @ AS T ) vkl B2 heRy
| ol A8 E 4 gauh o b 21 % Aol ShE o) v A=) T
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METH_CLASS
MAEE o) dzdazt obd @ A7
F4E AT ol IR £ AT fAIE

METH_STATIC
HAERZ PO Ixd a7 obd NULLe] A HA) wj7) g AEg Tt staticmethod () W
S4E ALE S o] S A= A AR A A ) A & (static methods) S TFE = o] AFR-H YT}
shuel the2 e 22 vAE o] &8 7R 2 Ao Al =T 2 EF =R & Al o] gtk
METH_COEXIST
71 AY A MM =7 2 =g Utk METH _COEXIST7} QL 2, 7| 2312 dtE 5 = Jo & Ay
He AdUth € A7 HAE HolE Aol REHEE, | & 59 sq_contains EF ] EA+&
__contains__ () 2= A3 @ WM EE QA 2L o] 59 3l Y PyCFunction & 2 E 314 ¢
FUth S 271 Z 9= 9, PyCFunction©] 2] A A Ateg]o] R =51 ££3 32T o)+&
PyCFunction ] 3 3 & ] 23] A TS H o} F] 2315 of 91 7) w2l &tk

A AR o) M2 AGHUTH classmethod () WA
Z 3 2 W A = (class methods) & W=+ o] A5 YT

12.2.3 E2Eo| 0{EZ[RE WML

type PyMemberDef
Part of the Stable ABI (including all members). C FZ A W o] s F3t= o] JEHE
TERA. == 3 25 YTh

it
N
1y
FIF

Zc c¥ o[oj

name const char * | Ww 9] o] &

type | int Cr=A ol Sl e 9

offset | Py_ssize_t | MW7} P AA FLZ2A ol $] X 5F= v}o|E T2 9 @ =4
flags | int 277 A AR 27] 7HA & e = S v E
doc const char * | SAEFH o Y&& 7FE| iyt

type ThaFel C ol sl @eh B T_ v 22 5 e 4 5 Th W7k shol el A oA
), 558 sho 8 Foz wag )

TEENE cd
T_SHORT short

T_INT int

T_LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBIJECT 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

W 7} NULL Y u] T_OBJECT= None2 W3l6}1l T_OBJECT_EX+= AttributeErrorS A A
71Tt A T_0BJECTS} T _OBJECT ExX7F thE2Uth T OBJECT EX7} T_OBJECTH T} 3|3
oEBHE Yildel B AL S T L2 A4 X832 E, T_OBJECTR T} T_OBJECT_EXS A}
S Al 2.
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flags< 22719 ¢} 7] A2 —?4611 00] A}, 27] AL M AE 93 READONLY & 2= Q15U th
type©l T_STRINGS A& 3thE= 212 READONLY S 558Ut T_STRING U] ©] )= UTF-8 2 3} 4]
HYt}. T_OBJECTS} T_OBJECT_EX W 2HA1E 4= 95 Yt WULLE AAF YTh.

Y &FY (PyType_FromsSpec () ol v F A Z1& AHE-8Ho] 501 X), PyMemberDef+ @ A |
9] tp_dictoffset, tp_weaklistoffset W tp_vectorcall_ offsetol d|Fst= E4 W
_ dictoffset_ ,_  weaklistoffset_ W _ vectorcalloffset_ of th3l A& x3tg
4 95 Uth T_PYSSIZET Y READONLY & Ao sfoF gt} o & E4:

static PyMemberDef spam_type_members[] = {
{"_ dictoffset_ ", T_PYSSIZET, offsetof (Spam_object, dict), READONLY},

-

{NULL} /* Sentinel */

bi

PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
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 *0)
Set an attribute belonging to the object at address obj_addr to object o. The attribute to set is described by
PyMemberDef m. Returns O if successful and a negative value on failure.

type PyGetSetDef
Part of the Stable ABI (including all members). 3 oj T3+ = &
PyTypeObject.tp_getset 3o 3t AH 5 ZZ 314

g | CH o|0o|
name | const o]EglHE o] =
char *
get getter C function to get the attribute
set setter EZHEE AAZAY QA= A ZE C g4, AT H o EGHEE
97 AL 4t
doc const Ay ZA~EF
char *
clo- void * getter 2} setter o] =7}t o| E| & A| ¥ 3= A= & sh= 2 Ol E]
sure

The get function takes one PyOb ject* parameter (the instance) and a function pointer (the associated
closure):

typedef PyObject * (*getter) (PyObject *, woid *);

AsstE Al g whebstal, dsfshu A4 o 2l ok 97 NULL 2 Wk of gyt

set functions take two PyOb ject* parameters (the instance and the value to be set) and a function pointer
(the associated closure):

typedef int (*setter) (PyObject *, PyObject *, wvoid *);

o]EHEZ A Fof st AL F WA w7 W= NuLL U th AZEE 0L, AnEd AAE
of| 9] o} 37 15 W&l oF gt
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12.3 & A

Perhaps one of the most important structures of the Python object system is the structure that defines a new type: the
PyTypeObject structure. Type objects can be handled using any of the PyObject_* or PyType_ * functions,
but do not offer much that’ s interesting to most Python applications. These objects are fundamental to how objects
behave, so they are very important to the interpreter itself and to any extension module that implements new types.
9 AA R BEPun 499 FUth 27171 2 ol fe 2 Y A7k ge 2ol e AP

Y, £ C @5 2T 47] B9 /)% F 4L FEL FAFUT) of AL g A7)
Jl EE AAE AFg Utk =+ FRANA Yt A E A ych

theo) 2 Bz Qo o AL Py Typeobiect o] o uoh AL o] e B 2S AT TH

12.3.1 2= &t

“tp %/E\_”

PyTypeObject = &' =] EX QA C/0{EZEE =
H2
OT DI
<R> tp_name const char * __name__ X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py_ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py_ssize_t X X
(tp_getattr) getattrfunc __ getattribute__, __ getattr__ G
(tp_setattr) setattrfunc __setattr__, _ delattr___ G
tp_as_async PyAsyncMethods * R %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * RERE=ES %
tp_as_sequence PySequenceMethods * RS %
tp_as_mapping PyMappingMethods * RIERE=ES %
tp_hash hashfunc __hash__ X G
tp_call ternaryfunc _call__ X X
tp_str reprfunc _str X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X €
tp_setattro setattrofunc __setattr__,  delattr__ X X G
tp_as_buffer PyBufferProcs ¥ %
tp_flags unsigned long X X ?
tp_doc const char * __doc__ X X
tp_traverse traverseproc X QG
tp_clear inquiry X (€
tp_richcompare richcmpfunc _lt , le , _eq ,_ _ne ,|X G
_gt ,_ ge
tp_weaklistoffset Py ssize_t X ?
tp_iter getiterfunc _iter__ X
tp_iternext iternextfunc _ next__ X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef (] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * _ dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrset func _set_,_ delete_ X

CTS HoIXIof AIS
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H 1-0[H mo[X|of| M A=

PyTypeObject &' o ELXHME/EEZRE &)
H2
QT DI
tp_dictoffset Py ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc _ new__ X X ?|?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__
<tp_mro> PyObject * _ mro__
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses__
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc
ME &%
S E ExHAME
am_await unaryfunc __await__
am_aiter unaryrfunc __aiter__
am_anext unaryfunc __anext__
am_send sendfunc
nb_add binaryfunc _add__ _ radd__
nb_inplace_add binaryfunc _djadd__
nb_subtract binaryfunc _sub___ rsub__
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul__ _ rmul__
nb_inplace_multiply binaryfunc __imul__
nb_remainder binaryfunc mod__ _ rmod__

1'0: A slot name in parentheses indicates it is (effectively) deprecated.
<>: Names in angle brackets should be initially set to NULL and treated as read-only.
[I: Names in square brackets are for internal use only.

<R> (as a prefix) means the field is required (must be non-NULL).

2.
=.

“0”: PyBaseObject_Typeo©l A4

“T”: PyType_Typeol 27

“p”: 7|27 (EF | NULLE A E F9)

X - PyType_Ready sets this wvalue if it is NULL

~ — PyType_Ready always sets this wvalue

(it should be NULL)

? - PyType_Ready may set this value depending on other slots

Also see the inheritance column (

“r”- /}3]. _/_.‘\_

b

o°

DR

- it's complicated;

"I") .

Qi sxe QulolEHE 25 AAS Tl ERA 02 5P ol Rl AL,

IS TOXI0] A

- type slot is inherited via *PyType_Ready* if defined with a *NULL* value
- the slots of the sub-struct are inherited individually
— inherited, but only in combination with other slots;
see the slot's description

see the slot's description

12.3. & A
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H 2-0|™ b o X|of| M AHlH

BN = ExOME
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod__ __rdiv-
mod__
nb_power ternaryfunc __pow__ _ rpow__
nb_inplace_power ternaryfunc __ipow__
nb_negative unaryfunc __neg
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry ~_bool
nb_invert unaryfunc __invert__
nb_lshift binaryfunc _ Ishift__ _ rlshift__
nb_inplace_lshift binaryfunc __ilshift__
nb_rshift binaryfunc __rshift_

__rrshift_
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and___ rand__
nb_inplace_and binaryfunc __dand__
nb_xor binaryfunc __XOr__ __ TIXOr__
nb_inplace_xor binaryfunc _ixor__
nb_or binaryfunc _Oor__ __ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv__
nb_true_divide binaryfunc _truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index
nb_matrix_multiply binaryfunc __matmul__ __rmat-

mul__
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem___
mp_ass_subscript objobjargproc _ setitem__,

_ delitem__
sq_length lenfunc _len__
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sqg_item ssizeargfunc __getitem___
sqg_ass_item ssizeobjargproc __setitem___

_delitem___
sqg_contains objobjproc __contains__
sqg_inplace_concat binaryfunc _jadd__
sq_inplace_repeat ssizeargfunc __imul__
bf_getbuffer getbufferproc()
bf releasebuffer releasebufferproc()

228
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& & typedef

typedef Of7H = o ohetd
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
descrsetfunc int
PyObject *
PyObseat
230 Pyobject * Chapter 12. ZHx| 18 X|&
hashfunc PyObject * Py_hash_t
richcmpfunc PyObiect *
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ZPA 3 Y82 ot &5 & nypedef S

b

LK

12.3.2 PyTypeObject 2|

PyTypecbject®] 27 A2t Include/object .hol A 2 4 YU th F2 Aol E 919, thgol
ol g nE g

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_lbasicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;

(T sl o Aol AlS)

N

H
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(o] A sl o] A ol A AH)

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

} PyTypeObiject;

12.3.3 PyObject &£

The type object structure extends the Py VarObject structure. The ob_size field is used for dynamic types (cre-
ated by type_new (), usually called from a class statement). Note that Py Type_ Type (the metatype) initializes
tp_1itemsize, which means that its instances (i.e. type objects) must have the ob_size field.

Py_ssize_ t PyObject .ob_refcnt

Part of the Stable ABL This is the type object’ s reference count, initialized to 1 by the
PyObject_ HEAD_INIT macro. Note that for statically allocated type objects, the type’ s instances (ob-
jects whose ob__type points back to the type) do not count as references. But for dynamically allocated type
objects, the instances do count as references.

As:
ol A& A H Yof ol FEHA FFU

PyTypeObject *PyOb ject . ob_type

Part of the Stable ABL. ©] 212 9] &, = W E} & (metatype) Y YT} PyObject HEAD_INIT U=
2o thet AA= 275, g WA O R ¢PyType _Typeo|o]of &yttt I8}, (Aol x)
AR Lol A Mg b sol s §H02 2E A $9 BES A9, Astdet 1 27)
3127} o} 2k B g T} rq—a]-k] 2L NULLS PyObject_HEAD_INIT W3 22 AEst,
02 AYd= 367 doll RE9 2713} g A ZFollA BEE WA AR 27)3) 6= A YUt
ol AL o 011:1].7(4 o =2 t}e 3 Zho] &3 E Yt}

Foo_Type.ob_type = &PyType_Type;

ol Adadag wE7] Aol TBHOWMEP PyType_Ready ()& ob_type ©] NULL 1 %] -2l
otal, 19tk l V\EEHAA ob_type BER Z 7|3} FUtT} PyType Ready ()& 00°] oY H
H 73

232
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o BEr An oz FEPUrh
PyObject *PyObject ._ob_next
PyObject ¥PyObject ._ob_prewv

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
PYTHONDUMPREF'S is set.

A%
o] BEE Au ol o3 A5H A k5T

12.3.4 PyVarObject ==

Py _ssize t PyVarObject.ob_size
Part of the Stable ABI. For statically allocated type objects, this should be initialized to zero. For dynamically
allocated type objects, this field has a special internal meaning.

Al

ol A= A H Yol ol FEHA FFU

12.3.5 PyTypeObject &=

9

ZteFole A4S AHste Ado] dsuth 2E7NvLLE A E W) pyType Ready () 7F <=
AR L gom «“7|B 7 AT %%141‘/} (PyBaseObject_Typed} PyType Typeol| A H &
Ae Edo g JRge R 25 ol fo oA 2)

const char *PyTypeObject .tp_name
& ol& Ol ZRIANUL-F& 2A IS 77 : A =
T':Z]' 2 AA BE o5, LA &, L FAll B o]Folook FUth WAdF Y BF, &
o] ojof gttt E%OMH?]ZH /H‘ﬂ Ego d
o 5o, 9§74 pol AH w74 oo At wE mel BB
"P.Q.M.T"o]oof P}

For dynamically allocated type objects, this should just be the type name, and the module name explicitly stored
in the type dict as the value for key ' __module_ '.

For statically allocated type objects, the tp_name field should contain a dot. Everything before the last dot is
made accessible as the __module__ attribute, and everything after the last dot is made accessible as the
__name___ attribute.

Aol glod, AA| tp_name =+ _name 01 EFHEZ A2 T4 ﬁli’_fﬁ], __module___
oJE FJ EE AYHA gsUth(SlolA A "ﬂi,‘iﬂ/ﬁﬂ\’*’ﬂm*] Ao w HAHA = 3h.
oA A == T o= A %%J‘%D} T3 pydoc S & BHE BE A Ao I
= % %‘Q Yt

o] FEE=NULLO] ofY ook Ut} pyTypeObject () oA LA B o BEYUth (A A
tp_itemsizeE AL 3}aL).

As:
ol A== A H Yo o) F5H A s
Py _ssize_ t PyTypeObject .tp_basicsize

L

o

2~
s

=
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Py _ssize_t PyTypeObject.tp_itemsize

o] ZEES AFESE ¥ dxd 29 A7 S HolE B 2 A S sy
it

5 /b $52) 9] itk 29 Do) A2WA) FE 0 ep irensize YEE 2T, 4 Ao
AAE A9 Foj=00]old tp itemsize BEZFJSFUTEH A Zo] AAEH A0 3o AP BE
AIAH AL tp basicsizeZ A AT = Z;]_’S 37]% Zr& Ut

7hA Aol A2 20 o] B, A’ Ao = ob_size HET}F glofof 6]—13#, 2B~ TITE
tp_basicsizeo| N ¥35}7] tp_itemsized H3F ZYUtTh o714 N AA o] “ZAo]” It}
NGS AMADE A2V 2 ob_size BEO ARHULE o 27 Ak o] & Hol, A5t
=T UE 7] S8l °-4 ob size§ /\}33}1 N2 abs (ob_size) YUt T ?li%i Ll
Aol ob_size W=7} o o H 2T A PEASEPE Aok E2 ol (13

B 2E Yo Fx2AE 1A o] A2HAE ZANL ST dad 2o = /1 o] Qe ob_ 51ze¢ﬂ‘:7}

% oh.

718 F7)ol= w32 E PyObject_HEADY PyObject_VAR_HEAD(?Jé‘ﬂZ: ITZRAE AAs=
ol AR Z) ol o AdE Aad A BETF2FET, o] A2 ThA] ST _ob_prev s}
_ob_next BEE ZFHP YT} o= tp_ basmsue«l Z7l§‘rZ}E A= FEHA Sure 2
At AR AATE o AL FRA sizeor AUAE AEIE AT, 718 2]
o= GC 3y 2717} 3= A ok5uth

% (alignment) o TH gk F 3 AFF: 7pA Do] FEof 2
ol Al & o]oF Ut of: 3] double HIE S

'?5}‘1] tp_basicsize Zk

SIAIT}. tp itemsizer
sizeof (double) YUTh tp basicsize’} sizeof (double) «] HH—.—ﬂ-ﬂE% Sl Ao g
e e AUt (o] Aol doubleo] B & A ]a};_ AR ).

ﬂ~m£

7ba o] Alad st Y BE Be A9, o] Bt wuLLe] ohjolof gtk

As:

ol = AMH o o =2 A&LEH Ytk wlolado 0] ofd tp itemsizeZ} JoH, L
WA QM Go|A tp itemeizeS ThE 0] obd o AR AL HASA ST

(W o) 28 o] 7ol we} oh2 7] = g oh.

destructor Py TypeObject .tp_dealloc

ol ~El A 3} 2} (destructor) 5ol o 3F Q1 E].
AT Aok B A A S 8B G

Zsyth

O
o, nj

ENoneZ}Ellipsis® A H) ¥ o)
o

o
48 ook FUth B A B ke

X OXL

void tp_dealloc (PyObject *self);

S A e N2 F2 34710 o) PyiDECREF ()9} Py_XxDECREF () WjA 20| 3] =H Y
th. o] Al °V\EV\“ A8 A A T o] ol T 3t Frx = s Ut A A e A" AT
A3 EE AR E AL, (M & /\P’“Q e Fhaof] OH ”6} A 8 AFSSEe]) A&
A7 253 E%— H2e WS NA ST S, B tp_freeFTE TSN kP P A E
SUNEFYE AL (Py_TPFLAGS_BASETYPE ZHYPIVETALAAGY R L& AR) tp freeE 7%
2= Al AR & 3 A 7] (deallocator) & A & & 4 AF Ut AA %‘ﬂ*ﬂxﬂ 7= "Jé‘:ﬂ_ii
S t5l= o AR E A o] of oF Tt} °1£Ed_é7} PyObject_New () U PyObject_VarNew () &
AFESte] T E QoM AulA O Z pyobject_Del () o], AABE AT} PyObject_GC_New () Y
PyObject_GC_NewVar ()& AF&3t] &35 oW pyobject_GC_Del () YUY T}

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:

234
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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%
o EEAu Yoz 4&PUrh

Py _ssize t PyTypeObject.tp_vectorcall_offset

b8t tp_calld © &8 <l tf ekl W e = (vecrorcall) Z 2 < AHg3te] AAE &3
AL T = Qo ?Ié OﬂEH?fP/“E“X* ZAY U

o) ATt Z 1 Py TPFLAGS HAVE VECTORCALLO] AAE 9L uf gk A2 Ut 7138 uf, o
AS vectorcalliune EIE 9 o ATl 20| Ale] ©mAS F el oke] ) 2vof of 3] Ch.

vectorcallfunc = A B = NULLY 4= glow, ojuf] AIAH A= Py TPFLAGS HAVE_VECTORCALLO]
AR A e ANY AFFUh A2H28 525 tp callZ 34 Pk

Py_TPFLAGS_HAVE_VECTORCALLS AASl=REZFHArEtp callx AAF s, T =
Z+o] vectorcallfunc 42 4 A T F ¥ %01 oF & th tp_callS PyVectorcall Call ()2 A7A
shel | ok

A3 W leap) B NE B ZRESLS TARE AL AFSHA FHUTh AEAT ol 4
SEONH _call & ABSE, p_eallt A o MEIZ B0k AR A A H I,

W 3804 WA A 3.8 o], o]
1= "JJHH}E Hl AHEE RE Ut 9ol
Az

This field is always inherited. However, the Py TPFLAGS_HAVE_VECTORCALLflagis notalways inherited.

If it’ s not, then the subclass won’ t use vectorcall, except when PyVectorcall_Call () isexplicitly called.
This is in particular the case for eap types (including subclasses defined in Python).

£%9 o] 2] tp_print AU Th o] A 2xel A,
W 3.000 4 37704, M 2] gk U e,

getattrfunc Py TypeObj ect. tp_getattr

get-attribute-string $F<=of] o] 1 A = & 3 Q1.

ol 2= AAFH T U BB ul, tp_getattro Tol ZA FF AR | ERFRE o5&
Al5st7] $18f stolx F24 A Al C #AHE S H‘OP—OFE g 7 Aok

As

5 tp_getattr, tp_getattro

ol B+ tp _getattrost TA A B Fof Jaf FEFUth B F2 AME FO| tp getattrd
tp_getattro7t B¥ NULLY uf Wlo]|~qo| X tp_getattri} tp getattrod BF A&

o},

setattrfunc PyTypeObject .tp_setattr

o
)

=P HE AR AAE 98 ol ik AH A 2

o) =t A A gtk 4D ), cp_seractro 59t A AFHA W, o= RE o] FL
A 557 913 shol A #4+ AR| A C EAL L WobE ol B4 7hel 7 of Fnh.

Al
5. tp_setattr, tp_setattro

o] BE+= tp_setattrost TA A B Fol g3 FEF Utk AB P2 ANEB P tp setattrd}
tp_setattroZ ESF NULLY t] Bllo] A3 oA tp_setattrd tp setattros: BF A&y

3
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PyAsyncMethods *Py TypeOb ject .tp_as_async

Tl A offl ol B £ v 7] o]H# olE LR EFE A= AR vt A-E 2= x2S}
= F7FF2A O thg ZAEH. AAISH 82 v 5 7] 7“Xﬂ TE2AE FRIAHAL
WA 3.50] 7} o] Aol = tp_compare®} tp_reservedstd YH U T
A
tp_as_async E AHEA GA T 23H dE= /| F o R ASH Ut
reprfunc PyTypeObject. tp repr
WA R repr () & FASHE 4ol 0B 484 EAE,

MWL pyobject_Repr ()3 &Yt}

PyObject *tp_repr (PyObject *self);

e TAG oY FUZE AAE whESof U Th o] o7, o] s eval () ol AEE
o] A3 A o] FojA W T2 S VM AAE wEst= TAE & vl o fﬂ’l/]ﬁ} o] A o]
7hsskAl ko, 1< 2 AIFS > B Eue BAFE S HHEE| o sh=d), o] X oA A A 9
FT 7S B F 22 4 Qlojop gyt

AL

ol Ar Pog AEHYTH

BA
=8 48R Fodd ks abject at 1> YA BAL BERE A4 50k Y
EERELEFEEEE N

PyNumberMethods *Py TypeObject .tp_as_number
KA ZEEZS THSE AAw AEE 2=
ZAF AA F2A| A A AE Yo
A%

tp_as_number DL A4H A AT, £3E BEE AuAew A4H U

l(f
|o
i
%O
rlr
J\l

]
Hl
%
=)
rr
o
N
-
BN
é
=2
=2
)
Hl
r o
o,
)
i)
[
rr

PySequenceMethods *PyTypeObject .tp_as_sequence
NAsZ2E2e PHshe AA e AES 23hets 271 720 Bja £, o] 9=
© Al A FEA A A8
A
tp_as_sequence BEL A4 ) Ak, 239 A=t Ad Aoz FEH )

PyMappingMethods *Py TypeObject .tp_as_mapping
g Z2EFS TS AAT D BEE 2F s FUHF Al g 2QH. o] D=+
LEEEEESE PR L S
As:
tp_as _mapping BE£ AEE A GAvH 238EH d = fE -0z AALH YT

hashfunc PyTypeObject tp_hash
W4 ¥4 hash () & TASE F4ol B 94 £E,

AL pyobject_Hash ()9} ZH Ut

W

Py_hash_t tp_hash (PyObject *);

1 ghe g M ko R MBS 2] Shobo} FuITh AA S AN S olel 7By o
Pt o2 AT 12 Aok T o

o] A7l HAATE A ko (18] tp_richcompare”} AAE A 9ko ), A o A& F5lel+=
A== TypeError& SAAA AU o] A2 PyObject_HashNot Implemented ()& A 3F=

Az 25U,
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of = HEE PN A WA= AHE AT 9
PyObject_HashNotImplemented ()& WA Ao Z HAAT = UdHYrtrh ol A& 3}
ol F£Fo A2 __hash. = Noned} 53 Aoz 3] Ao, isinstance (o,
collections.Hashable) ©] False & = HIZA 9334 Uk Hige A= opzd
AA QU - 5ol A 220 Ze| 2ol A _hash_ - None AR 5H tp hash 2 o]
PyObject_HashNotImplemented ()& AAF YT}

AS:
1% :tp_hash, tp_richcompare
ol BEx=tp richcompareﬁ]r A A B Fof o] FEHUTh A/ B 9| tp richcomparest

tp_hash7F RS NULLY W], B 3L tp richcompare®} tp_hashd BT A&t}

ternaryfunc PyTypeObject .tp_call
AR E2e FASE 5ol 3 AdE A, AR 7 Fej o] oh W NULL o] o of FUith.
A2 Pyobject_call ()3 ZFUth:

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

A%
o] =L XK 3o g AL

reprfunc PyTypeObject .tp_str
W At str () = 78 ol ik A=A ZRAH. (stre oA FolH, str () & 1 39
A2 T2 T KAl L. o]l A= Pyobject_Str ()& E&8F] AA A& S+ 3t
PyObject_Str ()& ol Ag71& T=AHH)

AL pyobiject str ()3 ZEUth

o

H

=

PyObject *tp_str (PyObject *self);

e BAG U FURE A E vESs) o FUTh o A FolA X, print () &5l &30
AHEE @ ol 7] wZoll, AA 9“3 FAE FH|ofoF

As:

o] BE=AH Por AEH YT

713

o] A& HASRA oW, Exd AL w3kl Y Pyobject_Repr()°] TEFH UL

getattrofunc Py TypeObject .tp_ getatt o
o] E 2| HE 9] 7] (get-attribute) r=of] T 5k Al & Z Q1 E],

AWML pyobject_GetAttr ()3T 25 UTh

PyObject *tp_getattro(PyObject *self, PyObject *attr);

dutA o 7 o) B E pyobject_GenericGetAttr ()& AASH= Zlo] HAg|gth AA o] E
REE AE dnge e FATL
As

% tp_getattr, tp_getattro
o BEL o getartsst YA AR Yol oA FHAUT: AR Yo o gerar s}

tp_getattroZ} B NULLY u] A B F2 wo|Ad oA tp getattrd tp getattroe B
T A& ok
7123k
PyBaseObject_Type2 PyObject_GenericGetAttr ()< AH-&SHUTh
setattrofunc Py TypeObject .tp_setattro
JETHE AR H AAE 918 ol v e A8 £,
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MWL pyobject SetAttr ()3 24Utk

int tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

=z
3

v

=3} values NULLE A7 to] o] ESREE 475t & WHEA Z]tOHOF Fuch gukA o
o] 3= & pyObject_GenericSetAttr ()E’“’ﬁ 3l= Zlo] AggUrt), 24 o EEREE A
She kAol My FRTUD,

As:

% tp_setattr, tp_setattro

o] SE & tp _setattrd FA AME Fo| o3 AEH Uk ME F tp setattrit
tp_setattroZ} RS NULLY ul], A B F L& Hl|o|AFANA| tp_setattrI} tp_setattros B
% g&g .

71823k

PyBaseObject_Type2 PyObject_GenericSetAttr ()< AH-&SHU T

PyBufferProcs *PyTypeObject .tp_as_buffer

w5 Qe o] A g TASE AA Gl HAE BEE Bohehe 27 Ao e £, o D=
SEEEEEES L ERE L2810

As

tp_as_buffer A== A%E A G v 2HE B= = @y o2 4Lk

unsigned long Py TypeOb ject .tp_£flags

ol BEv ntd @ Fef e wIE npaI Ry AR Sele 5S4 G dd a2
£ dEa T B 2B dAHeR By 2 EANAL ForE B A (¢
tp_as_sequence, tp_as_mapping & tp_as_buffers 3 3

dE7HFETS el = dl AR %“41’/} olZgt Ze L I ET}F gloH, o
oA 2257 ol ok 310 T4 00] L NULL & ZHe 21 2% ksl of g

sn
o
S
S
3
o
D
br

A%
o] BE 45 L BAAFh R TR W= AEA 02 FEF T F, Mol Ag o Feha
HEsL AgE o] om, An Yol o] Eej 1 uER F& T g A BAW Feha

HlE = i‘f%‘ﬁliiﬂﬂ%% A48 ASEE U é_' 22 HES uﬂo]/wﬂA 2t 1 =%
H ¥

tp_ traverseﬁ]— tp clea Fr o} A AEH YL = /\‘]‘:' Eﬂoﬂ/\‘] Py TPFLAGS HAVE_ GC%
IV EZAAAGYR 1 AE O tp_ traverseﬂ- tp_clear BE7} EA S} NULL 3 2H=
A%,

7)1 &3k

PyBaseObject_Type2 Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE<S AR&3hu]cCh
H|E njA 3.

e WE vhazgh A Aels o] itk oSS | AR B OR BH] tp rlags BT
o #2495 J5 Utk A E pyType HasFeature ()& B3 21 gt fE Fstal
tp—>tp_flags & £7}0°] ofd=] &3t

Py TPFLAGS_HEAPTYPE
ol HIE&= 3 A ZpA| 7 ol @2 of A PG Uth oAl E 91, PyType_FromSpec ()= Ak
|3to] FH o7 wEol R . o] AP, AAEA ob_type BEE Fo U3 Fx =2 753}
o, A 2B 27 HEo] A uf] 3 A A 7} INCREFS 17, 12827} 513 2w DECREFH Ut}
(o] = A B Fo Ard e HZE ] FFuth AAE A9 ob_typeo] IR 3= 3 THINCREF
U} DECREF ¥ U t}).

Al
22?2
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Py TPFLAGS_BASETYPE
o HEL BS THE B Wolx

g Ke)
50
Fow o] FoE NN FL WE S gl

Al
7

2 AT 4 92w 43P Utk o WEs AR A
2
=l

Ut} Java®] “final” 22 &2} ARG U T}.

Py TPFLAGS_READY
o Bl B pyType_ready () ol 93 @ A7 5] 2715k o) ARk
Als:
22?2
Py_TPFLAGS_READYING
o] H|E& PyType Ready ()7} B AAE 2713} st= 5 A8 H Uth
Als:
2?2
Py_TPFLAGS_HAVE_GC
o MEE AAT A £HE AR W BAFUD. o] MEA AR, AzAa
PyObject_GC_New () S A}&3Fo] WFE o] & oF 311 PyObject_GC_Del ()2 AR 3t 1}
35 ook gtk <2 7hul A 47 219 A 0] 71 BRI 5T o) Ml E EEGC Hl
T tp traverse® tp clear7} d AA o 92 GA Tl
A%
J%: Py _TPFLAGS HAVE_GC,tp_traverse, tp_clear

Py TPFLAGS_HAVE GC Z# 1 B|E X tp_traverse$ tp_clear B9} &
Uth &, A8 g oA Py TPFLAGS_HAVE_GC Zej1 W E7} A H A ¢
tp_traverse®tp_clear X7} EA 3} NULL 32 2H= 49

T54

B

s

RS
I

Py_TPFLAGS_DEFAULT
This is a bitmask of all the bits that pertain to the existence of certain fields in the

type object and its extension structures. Currently, it includes the following bits:
Py TPFLAGS_HAVE_STACKLESS_EXTENSION.

A

7?

Py TPFLAGS_METHOD_DESCRIPTOR
o] | Ex AA| 7} A AH A %2 v A = (unbound method) 2] E 5 23S LR U T

o] 2 17} type (meth) o] A= HA:

e meth._ _get_ (obj, cls) (*args, **kwds)(obj 7} None ©] o} d 1) =
meth (obj, *args, **kwds) 2} EE3oF gk

e meth._ get_ (None, cls) (*args, **kwds)+=meth(*args, **kwds) =5

s of T,

o] Z 1= obj.meth () & 2L YulAQ WA E TZo 3 JRAIE 715514 U}
obj.methol 3t YA] “ A% v A = (bound method)” A& THEA] ¢Fs5 U Th

WA 3.89] E7}.
As

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
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Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
ol FH 1+ PYLOHéLCheck () S22 oA Fo] AP AR FeAaUX
ol ol AMF U o] 88 54 A= Pyobject_IsInstance () 9F 22 e‘ =
WEE U ek, U ol A A4 E ALEA A0 B rlago A WA A oF &
HoW 129 Fu} AT B TEskALGE = DA F ol et ke
Py TPFLAGS_HAVE_FINALIZE
Ol M| E+ tp_finalize €%x%°] @ FxA J<= o A8FUTh
WA 349 F7}.
WA 38FE F A JAEZ 2 El& tp_finalize X0l @4 & F2A o Aot 714517
o Zof], o] Zej 1= "4% FQstA kFyTh
Py_TPFLAGS_HAVE_VECTORCALL
o MEE BAsst MHE n2eEe FET @ AAF UL A4 4Ee
tp_vectorcall_ offsetg ZZIHAL

Al

This bit is inherited for static subtypes if tp_call is also inherited. Heap types do not inherit
Py_TPFLAGS_HAVE_VECTORCALL

B A 3.99] E7}

Py TPFLAGS_IMMUTABLETYPE
This bit is set for type objects that are immutable: type attributes cannot be set nor deleted.

<i

| 25 3 o,

PyType_Ready () automatically applies this flag to stafic types.
A

This flag is not inherited.

WA 3.109 7}

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_newis NULL.

Al

This flag is not inherited. However, subclasses will not be instantiable unless they provide a non-NULL
tp_new (which is only possible via the C API).

ZF31: 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.

WA 3109 7}

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.
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zr31: Py TPFLAGS MAPPING and Py TPFLAGS_SEQUENCE are mutually exclusive; it is an
error to enable both flags simultaneously.

Al

This flag is inherited by types that do not already set Py_ TPFLAGS_SEQUENCE.
©] B7):

PEP 634 - Structural Pattern Matching: Specification

WA 3.100] &7}

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.

Z31: Py TPFLAGS_MAPPING and Py TPFLAGS SEQUENCE are mutually exclusive; it is an
error to enable both flags simultaneously.

A

This flag is inherited by types that do not already set Py TPFLAGS_MAPPING.
o] B7]:

PEP 634 - Structural Pattern Matching: Specification

WA 3.109 7}

const char *PyTypeObject.tp_doc

ol @ AA ol thet FA2EH S Al F 8= NUL-F 5 C 22l thah A8 4 2208, o= J 3 3§ 9

A2 2oA __doc_ AEFHEZ =EHUTh
A%
o] A= M H o o3 445 A gsUTh

traverseproc Py TypeObject .tp_traverse

ZHR| A =719 & Shgrol th st AR H 2 E. Py TPFLAGS_HAVE_GCE 1 W EZ HAAH

Aol gk AL H Utk A%e the st 25Uk

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

sho]l W o] 7| A =3 A Alof] th gk ApM| sF F K = A =2 7HH] 2] =5 AP A Z2E 4 JFYTh
tp_traverse EAE & 7 A £ 7oA F2R £ ZA 8= ol AHSF U tp_traverse
o] dnkAQl :rLﬁ—\or 43 A" AT AR stolx AAQA ZF A" A H o of
Py _VISIT() § =3 Lo E S0, 2L thread 3 2 EY EL’\ local traverse ()

Utk

off

l

oo

static int
local_traverse(localobject *self, visitproc visit, wvoid *arqg)
{

Py_VISIT (self->args);

Py _VISIT (self->kw);

Py_VISIT (self->dict);

return 0;

Py VISIT ()& AR ¢80] Fo1T 5 gt Wulo] tisi A et 53 F ol 593414 9. self->key
W= QAT NULLO| U shol 2 AR W Hs A B2 < 8ol A8k D 4+ S
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vk of], W W 7} Alo] Z9o] dF7L 2
get_referents () 57 1AL

7d3: 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 tp_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 () & visitQtarg W7 "7t o] o] 5 Y AL 273t o2
o5& EolA A L.

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_t raverse of another heap-allocated
type (such as a heap-allocated superclass). If they do not, the type object may not be garbage-collected.

WA 3904 HA: J TG FL tp_traverseoA Py_TYPE (self) EHEIT Ao 7hE Y
o} o] A WAL spo] Mo A, H 1402172 A3l, o] A tH A B ZE oA FTE] HAT £
SRS

A%

5. Py _TPFLAGS HAVE_GC,tp_traverse, tp_clear

ol T tp clear$ Py TPFLAGS HAVE GC Z]1 n|ES} 34 A B 3of o3 A4
ZHY I U E, tp_traverse W tp_clear7} A B oA BF Qo] BZF Ho] A3

Y.

inquiry PyTypeObject .tp_clear

7Fa] R =3 71 2] A 2] 4= (clear function) of] W) g+ A& & ¥ QA ¥, Py TPFLAGS_HAVE_GC Ze| 1
HEZ AAE Fool e AHEE U AEL te 25y

int tp_clear (PyObject *);

tp_clear W¥ g 7HAIA] SR 7oA A& <=8 7H A oA 2 £33 F= o AHE Y
ok E#ske], N2ES BE tp clear §47k A30] BE F2 ¢8-S Folof gtk o]
B ch B0 AR 2O tp clear FFE AFIAAL. AE E, FF L tp_clear
F4E FANA Utk FEVORE F2 $30] 4T $ Q9L SWT 5 A7 R
mebd B2 B tp_clear B4 VOE FEL TASE w32 710 FEMoF gLtk o] 2L
22 AR gov), tp clears FASA FobE & W ol FE A2 wch
tp_cleare] FEL S ol gk 2ol sholdl AA A 5 g Ao Wue] thek Axw s F2E

A A St s W o bl gk B E nuLL 2 A A oF Py th:

static int
local_clear(localobject *self)
{
Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self->kw);
Py_CLEAR(self->dict);
return O;

The Py_CLEAR () macro should be used, because clearing references is delicate: the reference to the con-
tained 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.
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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 tp_dealloc is called directly.

=4
AN G B8, B9 tp_dealloc FF7ttp_cleard TEFEE A5t Aol VAL 5 3
sS4t
ghol W] ZHa) A = A A ol th g AA g B H = A A =27
A5
1% Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear

_,4
R
XN,
4
N
N
o
2
o
P
o
+
30
ol
i
iul

gy,

richcmpfunc Py TypeObject .tp_richcompare

3T

8 v L 94 (rich comparison function) of] th3k A& 2 218, AL o3 25U th

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A WA Wy Typeoh ject o] 918 A2l D H) 8 A o] BRI

o] = A (YA SR py_TrueYPy_False)E WHaal of ghujth v 7} 9 = o] 9l A]
ro W, Py _NotImplementedE WFEHslal, ThE of 2 7} HHAY S NULL S WHSHsl 1 o)l 9] 2 A&
sl oF Gy

o2 A= tp_richcompare?} PyObject_RichCompare ()2 Al AR AXZ AL EE A

gk

o= H|
Py LT | <
Py_LE | <=
Py _EQ | ==
Py NE | !=
Py_GT | >
Py_GE | >=

FRANTYSE AA AT+ YT he Az gk

Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)
v @ A3 wel, @420 A Py_Truel}Py False2 ¥F33HUt} VAL_AS} VAL BE=CH| ™
QAUAZ A E AT % Yoo FLITH (] & o], Cinti foar o 951 Th. A WA A
PyObject_RichCompare ()l 8 A3 H A4S X At}

The returned value is a new strong reference.
ol 2] 7 A SHA, o 9] & A A skaL ol A NULL S WU ok
W7 3,74 7%

N
of

:tp_hash, tp_richcompare

o] x = tp hash} A A B Foj ] A<E=H Ut B 9 tp richcompare®}tp_hash7}
BEEFNULLO|H A B L tp richcompare®} tp_hashg <453t}

fe e oo

7]—:

7183
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Py _ssize_t PyTypeObject .tp_weaklistoffset

If the instances of this type are weakly referenceable, this field is greater than zero and contains the offset in
the instance structure of the weak reference list head (ignoring the GC header, if present); this offset is used
by PyObject_ClearWeakRefs () and the PyWeakref * functions. The instance structure needs to
include a field of type PyOb ject* which is initialized to NULL.

o] A & tp weaklist EESFA A AL ; TAL 3 AR ZA o )3l okgl I xo] B|lAE

=gy
Al

o] A= AE Yo o) A&E A ofef UdHE F H S FREAA L. AH Fo] o] 2 ZAS
AR T 5 A UTh ol AH Bol Mol A} e et 2% P AE HEE TS U
Uth g 2E Fl =& G4 tp_weaklistoffset2 T3 AT BE, A7 5 A gsUtt
Zeja Fog Fod Foll __slots. Ado] g1, 22 wojaF F o Fx 7h5d
Zlo] glowd, kgt Fx P2E S XS Jdada WX Frpsta g £ ez e
tp_weaklistoffsetg A il F& oFotA Fx2 T 4 JA BTt

Hol __slots_ Aol __weakref 2= &Xol 2FHH, G X2 3T P ot
oot k3t A2 B AEF I E A, 25 QEAL B tp weaklistoffsetd AFHUTH

s
Fo __slots_ Ao __weakref & £Xx° floHW P& wo]AY oA
tp_weaklistoffsetg A&t

getiterfunc PyTypeObject .tp_iter

An optional pointer to a function that returns an iferator for the object. Its presence normally signals that the
instances of this type are iferable (although sequences may be iterable without this function).

o] 3t PyObject_GetIter ()& T2 A3& ZH5Uth

PyObject *tp_iter (PyObject *self);

Al
ol B MHE Fog ALHYTh

iternextfunc PyTypeObject .tp_iternext

An optional pointer to a function that returns the next item in an iterator. The signature is:

PyObject *tp_iternext (PyObject *self);

olE]d o] B 7} AR = ¥ NULLE u3H&] oF 3T} Stoplteration |7 AAE 45, 18 A
%S = JdFUTH o2 o7 g e, QA NULL-S REs o Futh 1 A= o] F9 A~

éﬂﬂﬁﬂﬂﬂﬂ%ﬁiﬁﬂ%

olf o8 L tp iter T & B oF o, G T (A ol B H o] E A2"H 2T} o)
o] E} & o] ] LcEdc A& whEks] of ok

o] k= Pylter_Next ()& 22 A B S ZE5UTh
AlS
o] IEEAMH Po = FEH T

struct PyMethodDef *Py TypeObject .tp_methods

o] §] IRt MNEE HASE PyMethodDef T2 2] A4 NULL-F & v] G ol thet A& 4 &
QlE.

W] Gunich B E U AT AHE ER5He B9 DAY (oheh tp_dict & BRIAA L)
g o] 7hg Uk,

Al:
o] A== AH Fof o A&4H A FHUT (MAEE GE HAYUSES S8 AL5FYh.
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struct PyMemberDef *PyTypeObject .tp_members

o] @] Qg el AutuolE Wi (BEL}2F) S A A PyMemberDet T2 A1) 34 NULL-
R e g Au A zE,

el FEui, W 2 AEE TP B9 DAY CF tp_dictE FRFAA L)
F=o] kg k.

A%

o] BEE AE Yol 93] A5 A 5N E e WAYSS T 4SF U

struct PyGetSetDef *PyTypeObject .tp_getset

o] o] AA~E A AMH AJEGHEE AMASL= PycetSetDef F2A Q] A2 NULL-FF v Qo
o st A e d 2 E.

W o] FE i) getset UAAHHE £3dh= Fo gMv ] (ofel tp_dictE FEsHAHAI L)l
FE o] F7Hg Uth

As

o] 2= ME o g AEHA FFUTH(AAE JEGREE EWMAYUSE 53 45
th.

PyTypeObject *PyTypeObj ect.tp_base

g S40) 4L Lol 2 d ol B A ZolE. of Sl A L, B 44T ADH U BHE
Sae e 9 ool ANE B4 = S ase Bt

B3 5% 2715015 A9 /15 F A0l A8 LItk C0l A= %71 3hAE 52 A4 (address
constants)” o] oF ST} E QB ZE FA|A © 2 WA3E = PyType GenericNew ()2 2L &4 A A
A 90 74 I

g PyBaseObject_ Type<> I 2 FA o)A ke Mo AEH Tt & Adaate F
drs A detgdaunt Adec oS Add F glom (gee A4 FUh, MSVC:
A FeHA] ekFUTh 7 A3t BT o] 54 FAAA 44 2L 5T

AHPAOCZ tp basers FA REQ 273} oA AAE o]of Tt

AS:
ol ZE= A H Yol ol F5H A k5T (EHS]).
7123k

o] A= 9] 7| B ZFL sPyBaseObject_Type QU TH (Fo]H Z 2 T oAl = object o7 &
A AsHTh.

PyObject *PyTypeObject .tp_dict

Fol YA el pyType Ready ()l &3l o] 7] ol A %H Ut

o] 2=+ dvlA © 2 PyType_Ready 7} EEE] 7] Aol NULLZ Z7]3}= o] oF St} o] 2 7] of
El E§ ifﬁﬁ}b gAYl 2 27182 & AdF5Uth 9 PyType Ready () 7} HS 2713}
d, ol e F7H o E FJ E7F(__add__ ()2 Z22) LHETH Aitol bR g Aol
ol g elo] 71 & s th

A

ol =& A B Yol sl FLHA sUTH (o] 7)o FojH olE
AEEU.

7183k

—_—

rR g [

rlr
o
rlu
=
A
i
T\
o

f
:loLL

o] E7}NULLO| W, PyType Ready ()& M @AY & &FFch

i pyDict_SetItem ()& AHESHAY TR Ao & Y| C-APIE tp_dictE A=
A& ¢ skA s

f

12.3.

LY 245

K



The Python/C API, £A| H{% 3.10.16

descrgetfunc Py TypeObject .tp_descr_get
“1‘4 _/_\_3% Eﬂ get” UI—Z':oﬂ \:H Sk A Eﬂ XJ 39 Eﬂ

T B2 et 2Eyth

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Al:
o] A== AH Fo7 ALH U}

descrsetfunc PyTypeObject .tp_descr_set
HaaHE g2 ARk AA16H7] §13F ol ek e A 220 H.

W4 A B oI 2ok

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value QA= Fh= AHAI8H7] 913l NULLE A7 g Yt
As
o) BEL AH Yoz JaH T

Py_ssize t PyTypeObject .tp_dictoffset
o Yo dxgsd daEs WEE 2L @
Uw 2" Hae g 9 ¢ 2o A9 @
PyObject_GenericGetAttr () oA /\]- 1412]-
ol EE tp dict2} TFIA] vPHAIL; 1A
.
o] F=9f o] 0Kt AW, A2 F2A| Y A Fo 2 RE S =S A GFTh %}01 0t}
Tow, Ards pEAY Boe e L2 AS ARTUL. & e
o], 9122 T2 Ao 7bW o] o] ¥ g wlol 7 AFaH of Fuith. o]
QAU E strol i) tuplee] A Wol £181E 0 AL H U 9427 7]
23E o] YA AH =, tp_basicsize B+ o] AF £
B Al 2. ZQAE] 7] 7H4uto] EQ AlA”I oA, A E]7F 2 A9 W
B tp_dictoffsetg -4 2 A5 oF &}

Axddxo] AA g L2 b33 2ol 59 tp_dictoffset Q2 AL 5 9lFUth

dictoffset = tp_basicsize + abs(ob_size) *tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

o 71X tp_basicsize, tp_itemsize W tp_dictoffset2 & AA A FHst1, ob_sizex
Axgxol A HFUh Ao+ ob s1ze/] H TS ARE sl Ao oS AFste e dUigho]
AFEEH YT (o] A4S AH 3T E8 & gl Uth _Pyobject_GetDictPtr () oA 3 Y

th)

A%

ol =t A ol o3 45T AW ole) YA H AL BRI L. A Fo] o] &
=AL AR T S AUk ole A8 F ArBA o] 2P TE 2zl S
ARRE EGUL. A E G4t ep_dictorrser B HAH B2, A7 5 A ghofok
g

Zelsgon oE go _slors Aol 9, AATA M YA 2 E R W0 20
G2 o, A o] o] STt A £ B b oot e i S0l QA0
AAPUT,

ZojaFow AoH Yol _slots_ Ado] Yo, §L Mol AGAA tp_dictorser S 4
23t}

- A

__slots_ AAde]_ dict_ #t= &2 L F715) e 2

= Avshe £ 9, B 8
3 o}

S A=
ok 28y __weakref  AH 7|50 FIUIE ok = UFY]

rlot
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7123k

This slot has no default. For static types, if the field is NULL thenno ___dict__ gets created for instances.

initproc PyTypeObject .tp_init

QAT 275} F4o] ot M H EQlE,

olgdreFH:Was _init. () WA= G EYTE __init_ () S URIIAE, _ init ()
E3E3A Y AAHAE ZAT S glon,  init_ () HIAEE A 3559 AAHAE
oAl 2713} & 5= 5tk

St A Y2 o2 s Uth

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self A A= 271312 A2 AJQUTH argsStkwds AAHE __init. () &9 A2} 7|9 = AR}
E UERY Yt

NULLO] obd W), tp init Y5t Fe BEF] A2PAE AAAOR RS W, Yo tp_new
G457t B9 AAUAE NBRF 52D UTh (p_new T57H A2 B A E Fo] ofd T2 G
AAHAE WHSY, o} 7 tp_init F4E BEH A FEUTH tp_newst Deh Fo] A2 Y

ivie]

AIAEIAE NIEE W, A Fo tp init7t EEE UL}

4etd 08 Wk, of 2] Al ~1& WHEtet A o9 & B A T T
As:

ol = ME Fo A&EH L)

R4y

For static types this field does not have a default.

alloc