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#define PY _SSIZE_T CLEAN
#include <Python.h>

o=t} 22 FTF I HE AEZF=FE=4AL 9gu gyt <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h> 183l <stdlib.h> (A}-& 7}53 2 -%).

Fa: golH S H AAHY HF T TS v A= AA 7] AYE YT S Jonz F9HE
0132 =37 A 01] Python.h & ¢

Python.h £ EZF = 0}7] ol 34 PY_SSIZE_T_CLEAN & B9 st= 2= AT Yth o] i 2= th gt
ALA| G AFRRS Q1 AF - A gL S S FRBHAA L.

Pyonh= 49 ALEACIA B BE O FELS (ERW EE AN AW AL A py EE ey
S S MR R
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B SR FEE Py EE _py 2 AASE o 85 AN AT oA P AR Feka
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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 in-
stallation 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 fix include the platform specific headers from
exec_prefix.

C++ AFE- 252 9ho] W/C API 7} C Wha ARE-3ho] F o5 Q1o = 8t 950 extern "C" 2 YA
AAZ ALTThe Gof Aok PG Cov oA SHOWCAPL & 83171 131 ST 24 S AY

m°" filo
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5ol AA 552 obd Utk
Py_UNREACHABLE ()
JrAoz mdd S RleIE RIS Aol ol A2 E AU A 2. oS S0, switch ol
A 7T BE ghol case BollX A= A f-oll default: oA AHEE 5 5 U assert (0)
E < abort () thAl ARSI Al L.

de|z2 RuoA ol Az AudYrt ZEE HASecd S0l HH 22T 5 gl A= gt
AAEYATYLE & Eof, o] a2z = R ZE A GCCY _ _builtin_unreachable () &
TAF Y

Py_UNREACHABLE () & €5+ wl33}%] 9k A9t _Py_NO_RETURN 2 A 3}2 L 45 5E3=
Adch

FE A2} o) b5 o] RA R o) H el Ao BRT S Qe g, o) )2z
Utk ol & So, W27} RE AL Al AT Fol =
At Al Al E Bste= 2o E5UTH SEANA dHE B
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B A 3.70] F7}.
Py_ABS (x)
x o] A gt
B A 3.3 &7}
Py MIN (x, y)
x 2hy Abole] # % ghg whEgh o,
WA 330 27}
Py_MAX (x,y)
x 9y Abolo] 2 Yghe whakg o).
WA 339 7}

Py_STRINGIFY (x)
xS CEAEE AT o2 E0] Py_STRINGIFY (123) & "123" & Hk&3tch

WA 340 27}

Py_MEMBER_SIZE (fype, member)
(type) FZA S member & 3 7]& vlo] EE WU T

WA 3.60 F7}

Py_GETENV (s)
Like getenv(s), but returns NULL if -E was passed on the command line (i.e. if
Py_IgnoreEnvironmentFlag is set).

Py_UNUSED (arg)
ol vALg Aol Agste] At ARE FAFUCL oAl int func(int a, int
Py_UNUSED (b)) { return a; }.

W 3400 =71
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Py_DEPRECATED (version)
7 A] (deprecated) 41 Aol AFGBHH A L. o] AR = A& o] F ol §] X 3f oF ghth

o A :

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

WA 3804 |74 : MSVC A1 9-& F7Hll5 U T

PyDoc_STRVAR (name, str)
S2EYo| A AL 7158 nane o T o] &2] W42 AT Th TholHo] SAET glo] WEF Yk
Wge) gk o9 e ATk
PEP 7 o] YAIE A | vlo] W& SAEF Qlo] ME3d17] 93] pyDoc STRVAR & S2EF ] AFE-3}
A]A]

o A

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

static PyMethodDef deque_methods[] = {
/).
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
V2R

PyDoc_STR (str)
FoAX ZALA i F2EHS BIFUT FS2EF ] A H S A7 Wl A<
.
PEP 7 ol WAIE AAYH F2EY glo] ol DED £ IES SA2EYS YAIL W PyDoc_STR
& A L.

o A

/\g /\é

o

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

bi

1.4 2%, & 2|1 =X 34

Most Python/C API functions have one or more arguments as well as a return value of type PyObject*. 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 Py TypeOb ject objects.

2 E golx AA| = (gho] A Zq’\iikﬁ 3 (type) T = 31 (reference count) 5 7HA 3L Q5 U Th A A Y

2 A EFE ZAATL (= A, Y AE, Bl AR A A 34 S types o] 271A 0 FE oﬂ
mﬂHﬂQMMAuW)ﬂmazﬂﬂ AR A A AAE el s W2 YT o E
PyList_Check (a) =a 7} 7} 7] = A A 7} spo| M gl 2E Y Ao 2 ZFJ Y.
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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 TNCREF () 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.

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.

1]

PR Sl MM

o

The reference count behavior of functions in the Python/C API is best explained in terms of ownership of references.
Ownership pertains to references, never to objects (objects are not owned: they are always shared). “Owning a reference”
means being responsible for calling Py_ DECREF on it when the reference is no longer needed. Ownership can also
be transferred, meaning that the code that receives ownership of the reference then becomes responsible for eventually
releasing it by calling Py DECREF () or Py_XDECREF () whenit’ 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.

N E 5% ol Al Aol et H2E WA W £ s o] dgUth R4t Ade e Fas
FA 5%, 297 942 S5 dFUTh 222 BAE AL Yool F2E A 0 A ¢t HUE
28 AR VT AL H o] Y A Frhe AL g u Tt
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FzreE AL 5 A9 stk FEZUS TR o9& pyList_Setltem() T
b

pyTuple_SetItem() YUTE o] F74A T4 240 g FxE FHYUHE, 248 42 F2olu
PaEe e Fxe FAA FFULE). o] FFE2 A2 BEA AR ER FEoY 2ESE H¢E
bl AP w o X E FAES AAHAGULE oS 50, FE& WEE IE (1, 2, "three")
€ o3 Ze 5 AsUth (A olE ARle Qg L. 8 $2 R I sk P2 of ol
vk A5 yTh)

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

3)i

t, 0, PyLong_FromLong (1lL));
t, 1, PyLong_FromLong(2L));
t

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

i

F27FFAAE AL AAE A E F2E FA = 55 SE6H7] Aol py_InNCREF () ETHE F
A 26 A EFHIALL.

QR O, PyTuple setrten() & 2o 248 Y LT PAYUL FEL BY AR
W] 2ol PySequence _SetItem() I PyObject_SetItem() © HFZo 84 c}
PyTuple Setiten() & A7 WEIL Qe o u A8 o] o} T Th.

P AEE AL EFYT v FEEPyList_New() $PyList_SetTtem() 2 A3 T 5 dHF YT
AT AAZE o ZA FEEE H2EEDEL AFE AFE =R UL, 8 AA &S 4 2¢E
(format string) 2 AA S = C o2 8E TrEojd = Q= A8 &< Py Buildvalue() 7} )
Sol, 919 T %0 RES S T AT 4 YUk (o2 AAE 2l Fhieh):

o 71X PyTuple SetItem() = PyLong_FromLong () 7} ¥+&3t Iz & Zdl2 ¥ Yt} A A o o st
=

ol
AW
=
2
el

PyObject *tuple, *1list;

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

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

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

Py_ssize_t i, n;

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

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

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

return 0O;

8 Chapter 1. A7
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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;
PyObject *item;
n = PySequence_Length (sequence);
if (n < 0)
return -1; /* Has no length */

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

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

value = PyLong_AsLong (item);

Py_DECREF (item) ;

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

total += value;

(TS sl AToT A
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R s S e e P I )

else {
Py_DECREF (item); /* Discard reference ownership */
t
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 ABIL 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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A simple example of detecting exceptions and passing them on is shown in the sum_sequence () example above. It
so happens that this example doesn’ t need to clean up any owned references when it detects an error. The following
example function shows some error cleanup. First, to remind you why you like Python, we show the equivalent Python
code:

def incr_item(dict, key):
try:
item = dictlkey]
except KeyError:

item = 0
dictlkey] = item + 1
TS 2L o) 848 C ZEY YT
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 */

/* 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);

(THE seTATol A1)
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return rv; /* -1 for error, 0 for success */

}
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Py_Initialize () doesnotsetthe “scriptargumentlist” (sys.argv). If this variable is needed by Python code that
will be executed later, it must be set explicitly with a call to PySys_SetArgvEx (argc, argv, updatepath)
afterthe callto Py Tnitialize ().
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The embedding application can steer the search by calling Py _SetProgramName (file) before calling
Py_TInitialize (). Note that PYTHONHOME still overrides this and PYTHONPATH is still inserted in front of the
standard path. An application that requires total control has to provide its own implementation of Py_GetPath (),
Py GetPrefix (), Py _GetExecPrefix(),and Py GetProgramFullPath () (all defined in Modules/
getpath.c).
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A full list of the various types of debugging builds is in the file Misc/SpecialBuilds.txt in the Python source
distribution. Builds are available that support tracing of reference counts, debugging the memory allocator, or low-level
profiling of the main interpreter loop. Only the most frequently used builds will be described in the remainder of this
section.

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

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 Z T 9] Misc/SpecialBuilds.txt & FRIAIA 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 listed 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.

15
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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.

On some platforms, Python will look for and load shared library files named with the abi3 tag (e.g. mymodule.
abi3.so). It does 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 performance
penalty.

For example, while PyList_GetItem/() is available, its “unsafe” macro variant PyList_GET _ITEM() is not.
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 possibly
reducing performance.

By leaving out the Py_LIMITED_APTI definition, it is possible to compile a Limited API extension with a version-
specific ABIL. 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_APTI only covers definitions, but an API also includes other issues, such as expected
semantics.

One issue that Py_ LIMITED_APT 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 API.

For these reasons, we recommend testing an extension with a// 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 unintentionally,
as bugs).

Also note that the Limited API is not necessarily stable: compiling with Py_LIMITED_API 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.
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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.

2.3 Contents of Limited API

Currently, the Limited API includes the following items:

e PyAlter Check ()

PyArg_Parse ()

PyArg ParseTuple ()

PyArg ParseTupleAndKeywords ()

PyArg_ UnpackTuple ()

PyArg_VaParse ()

PyArg VaParseTupleAndKeywords ()

PyArg ValidateKeywordArguments ()

PyBaseObject_Type

PyBool_FromLong ()

PyBool_Type

PyByteArrayIter_Type

PyByteArray AsString()

PyByteArray_ Concat ()

PyByteArray_ FromObject ()

PyByteArray FromStringAndSize ()

PyByteArray_Resize ()

PyByteArray_Size/()

PyByteArray_Type

PyBytesIter_Type

PyBytes_AsString()

PyBytes_AsStringAndSize ()

PyBytes_Concat ()

PyBytes_ConcatAndDel ()

PyBytes_DecodeEscape ()

PyBytes_FromFormat ()

2.2. Platform Considerations 17
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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 ()

e PyCFunction_GetFlags ()

e PyCFunction_GetFunction ()
e PyCFunction_GetSelf ()

e PyCFunction_New ()

e PyCFunction_NewEx ()

e PyCFunction_Type

e PyCMethod_New ()

e PyCallIlter New/()

e PyCalllter_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 ()
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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 ()

e PyCodec_StreamWriter ()

e PyCodec_StrictErrors ()

e PyCodec_Unregister ()

e PyCodec_XMLCharRefReplaceErrors ()
e PyComplex_FromDoubles ()

e PyComplex_ImagAsDouble ()

e PyComplex_RealAsDouble ()

e 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

2.3. Contents of Limited API
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PyDict_Clear ()
PyDict_Contains ()
PyDict_Copy ()
PyDict_DelItem()
PyDict_DelItemString()
PyDict_GetItem/()
PyDict_GetItemString()
PyDict_GetItemWithError ()
PyDict_Items ()
PyDict_Keys ()
PyDict_Merge ()
PyDict_MergeFromSeqgZ ()
PyDict_New ()
PyDict_Next ()
PyDict_SetItem()
PyDict_SetItemString()
PyDict_Size()
PyDict_Type
PyDict_Update ()
PyDict_Values ()
PyEllipsis_Type
PyEnum_Type
PyErr_BadArgument ()
PyErr_BadInternalCall()
PyErr CheckSignals ()
PyErr_Clear ()

PyErr Display ()

PyErr ExceptionMatches ()
PyErr_ Fetch ()
PyErr_Format ()
PyErr_FormatV ()

PyErr_ GetExcInfo/()
PyErr_GivenExceptionMatches ()
PyErr_NewException ()
PyErr NewExceptionWithDoc ()

PyErr_ NoMemory ()

20
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e PyErr NormalizeException ()

e PyErr Occurred()

e PyErr Print ()

e PyErr PrintEx ()

e PyErr_ProgramText ()

e PyErr ResourceWarning ()

e PyErr Restore()

e PyErr SetExcFromWindowsErr ()

e PyErr SetExcFromWindowsErrWithFilename ()
e PyErr SetExcFromWindowsErrWithFilenameObject ()
e PyErr SetExcFromWindowsErrWithFilenameObjects ()
e PyErr SetExcInfo ()

e PyErr SetFromErrno ()

e PyErr SetFromErrnoWithFilename ()

e PyErr SetFromErrnoWithFilenameObject ()
e PyErr SetFromErrnoWithFilenameObjects ()
e PyErr SetFromWindowsErr ()

e PyErr SetFromWindowsErrWithFilename ()

e PyErr SetImportError ()

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 ()
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PyEval_EvalCode ()
PyEval_EvalCodeEx ()
PyEval_ EvalFrame ()
PyEval_EvalFrameEx ()
PyEval_GetBuiltins ()
PyEval_GetFrame ()
PyEval_GetFuncDesc ()
PyEval_GetFuncName ()
PyEval_GetGlobals ()
PyEval_GetLocals ()
PyEval_InitThreads ()
PyEval_ReleaseLock ()
PyEval_ReleaseThread()
PyEval_RestoreThread()

PyEval_SaveThread/()

PyEval_ThreadsInitialized()

PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BaseException
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError
PyExc_BytesWarning

PyExc_ChildProcessError

PyExc_ConnectionAbortedError

PyExc_ConnectionError

PyExc_ConnectionRefusedError

PyExc_ConnectionResetError

PyExc_DeprecationWarning
PyExc_EOFError
PyExc_EncodingWarning
PyExc_EnvironmentError
PyExc_Exception
PyExc_FileExistsError

PyExc_FileNotFoundError

22
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e PyExc_FloatingPointError
e PyExc_FutureWarning

e PyExc_GeneratorExit

e PyExc_TOError

e PyExc_ImportError

e PyExc_TImportWarning

e PyExc_IndentationError

e PyExc_IndexError

e PyExc_InterruptedError

e PyExc_IsADirectoryError
e PyExc_KeyError

¢ 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_PermissionError

e PyExc_ProcessLookupError
e PyExc_RecursionError

¢ PyExc_ReferenceError

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

2.3. Contents of Limited API 23
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PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError

PyExc_UnicodeError

PyExc_UnicodeTranslateError

PyExc_UnicodeWarning
PyExc_UserWarning
PyExc_ValueError
PyExc_Warning
PyExc_WindowsError
PyExc_ZeroDivisionError
PyExceptionClass_Name ()
PyException_GetCause ()

PyException_GetContext ()

PyException_GetTraceback ()

PyException_SetCause ()

PyException_SetContext ()

PyException_SetTraceback ()

PyFile_ FromFd()
PyFile_GetLine ()
PyFile_WriteObject ()
PyFile WriteString()
PyFilter_ Type
PyFloat_AsDouble ()
PyFloat_FromDouble ()
PyFloat_FromString ()
PyFloat_GetInfo ()
PyFloat_GetMax ()
PyFloat_GetMin ()
PyFloat_Type
PyFrameObject
PyFrame_GetCode ()
PyFrame_GetLineNumber ()
PyFrozenSet_New ()

PyFrozenSet_Type

24
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e PyGC_Collect ()

e PyGC_Disable ()

e PyGC_Enable ()

e PyGC_IsEnabled()

e PyGILState_Ensure ()

e PyGILState_GetThisThreadState ()
e PyGILState_Release ()

e PyGILState_ STATE

e PyGetSetDef

e PyGetSetDescr_Type

e PyImport_AddModule ()

e PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

e PyImport_ExecCodeModuleObject ()
e PyImport_ExecCodeModuleWithPathnames ()
e PyImport_GetImporter ()

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTaqg ()

e PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

e PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
e PyImport_ImportModule ()

e PyImport_ImportModuleLevel ()

e PyImport_ImportModuleLevelObject ()
e PyImport_ImportModuleNoBlock ()
e PyImport_ReloadModule ()

e PyIndex_Check ()

e PyInterpreterState

e PyInterpreterState_Clear ()

e PyInterpreterState_Delete ()

e PyInterpreterState_Get ()

e PyInterpreterState_GetDict ()
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The Python/C API, £A| H{% 3.10.18

PyInterpreterState_GetID ()
PyInterpreterState_New ()
PyIter_Check ()

PyIter Next ()

PyIter_Send()
PyListIter_Type
PyListRevIter_Type
PyList_Append()
PyList_AsTuple ()
PyList_GetItem()
PyList_GetSlice ()
PyList_Insert ()
PyList_New()
PyList_Reverse ()
PyList_SetItem()
PyList_SetSlice()
PyList_Size()

PyList_Sort ()

PyList_Type

PyLongObject
PyLongRangelter_Type
PyLong_AsDouble ()
PyLong_AsLong ()
PyLong_AsLongAndOverflow()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow()
PyLong_AsSize_t ()

PyLong AsSsize_t ()
PyLong_AsUnsignedLong ()
PyLong_AsUnsignedLongLong ()
PyLong_AsUnsignedLongLongMask ()
PyLong_AsUnsignedLongMask ()
PyLong_AsVoidPtr ()
PyLong_FromDouble ()
PyLong_FromLong ()

PyLong_FromLongLong ()

26
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e PyLong_FromSize_ t ()

e PyLong FromSsize_t ()

e PyLong_FromString ()

e PyLong_FromUnsignedLong ()
e PyLong_ FromUnsignedLongLong ()
e PyLong_FromVoidPtr ()

e PyLong_GetInfo ()

e PyLong_ Type

e PyMap_Type

e PyMapping Check ()

e PyMapping GetItemString/()
e PyMapping_ HasKey ()

e PyMapping_ HasKeyString()
e PyMapping Items ()

e PyMapping Keys ()

e PyMapping_Length ()

e PyMapping_SetItemString()
e PyMapping Size ()

e PyMapping_ Values ()

e PyMem Calloc ()

e PyMem Free()

e PyMem Malloc ()

e PyMem Realloc ()

e PyMemberDef

¢ PyMemberDescr_Type

e PyMemoryView_FromMemory ()
e PyMemoryView_FromObject ()
e PyMemoryView_GetContiguous ()
e PyMemoryView_Type

e PyMethodDef

e PyMethodDescr_Type

e PyModuleDef

e PyModuleDef_Base

e PyModuleDef_ Init ()

¢ PyModuleDef_Type

e PyModule AddFunctions ()
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e PyModule_ AddIntConstant ()

e PyModule_ AddObject ()

e PyModule AddObjectRef ()

e PyModule_ AddStringConstant ()
e PyModule_ AddType ()

e PyModule_Createl ()

e PyModule_ ExecDef ()

e PyModule_ FromDefAndSpecZ ()

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 ()
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e PyNumber_ InPlaceRshift ()
e PyNumber_InPlaceSubtract ()
e PyNumber_ InPlaceTrueDivide ()
e PyNumber_InPlaceXor ()

e PyNumber_Index ()

e PyNumber_Invert ()

e PyNumber_Long()

e PyNumber_ Lshift ()

e PyNumber_MatrixMultiply ()
e PyNumber_Multiply ()

e PyNumber_ Negative ()

e PyNumber_Or ()

e PyNumber_Positive ()

e PyNumber_ Power ()

e PyNumber_ Remainder ()

e PyNumber_ Rshift ()

e PyNumber_Subtract ()

e PyNumber_ ToBase ()

e PyNumber_TrueDivide ()

e PyNumber_Xor ()

e PyOS_AfterFork ()

e PyOS _AfterFork_Child()

e PyOS_AfterFork_Parent ()
e PyOS_BeforeFork ()

e PyOS_CheckStack ()

e PyOS_FSPath ()

e PyOS_InputHook

¢ PyOS_InterruptOccurred()
e PyOS_double_to_string()
e PyOS_getsig()

e PyOS_mystricmp ()

e PyOS_mystrnicmp ()

e PyOS_setsig()

e PyOS_sighandler_t

e PyOS_snprintf ()

e PyOS_string to_double ()
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PyOS_strtol ()
PyOS_strtoul ()
PyOS_vsnprintf ()
PyObject
PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()

PyObject_AsCharBuffer ()

PyObject_AsFileDescriptor ()

PyObject_AsReadBuffer()
PyObject_AsWriteBuffer ()
PyObject_Bytes ()
PyObject_Call()

PyObject_CallFunction ()

PyObject_CallFunctionObjArgs ()

PyObject_CallMethod()

PyObject_CallMethodObjArgs ()

PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc/()
PyObject_CheckReadBuffer ()
PyObject_ClearWeakRefs ()
PyObject_DelItem()
PyObject_DelltemString()
PyObject_Dir ()
PyObject_Format ()
PyObject_Free ()
PyObject_GC_Del ()
PyObject_GC_IsFinalized()
PyObject_GC_IsTracked()
PyObject_GC_Track()
PyObject_GC_UnTrack ()
PyObject_GenericGetAttr ()
PyObject_GenericGetDict ()
PyObject_GenericSetAttr ()

PyObject_GenericSetDict ()
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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 ()

e PyObject_InitVar ()

e PyObject_IsInstance()

e PyObject_IsSubclass()

e PyObject_IsTrue ()

e PyObject_Length ()

e PyObject_Malloc ()

e PyObject_Not ()

e PyObject_Realloc ()

e PyObject_Repr ()

e PyObject_RichCompare ()

e PyObject_RichCompareBool ()
e PyObject_SelflIter()

e PyObject_SetAttr ()

e PyObject_SetAttrString()
e PyObject_SetItem()

e PyObject_Size ()

e PyObject_Str()

e PyObject_Type ()

e PyProperty_Type

e PyRangelIter_Type

e PyRange_Type

e PyReversed_Type

e PySeqglter_New()

e PySeqglter_Type

e PySequence_Check ()

e PySequence_Concat ()
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PySequence_Contains ()
PySequence_Count ()

PySequence_DelItem()
PySequence_DelSlice ()
PySequence_Fast ()

PySequence_GetItem()
PySequence_GetSlice ()

PySequence_1In ()

PySequence_InPlaceConcat ()

PySequence_InPlaceRepeat ()

PySequence_Index ()
PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice ()
PySequence_Size ()
PySequence_Tuple ()
PySetIter_Type
PySet_Add()
PySet_Clear ()
PySet_Contains ()
PySet_Discard()
PySet_New ()
PySet_Pop ()
PySet_Size()
PySet_Type
PySlice_AdjustIndices ()
PySlice_GetIndices ()
PySlice_GetIndicesEx ()
PySlice_New()
PySlice_Type
PySlice_Unpack ()
PyState_AddModule ()
PyState_FindModule ()

PyState RemoveModule ()
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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 ()

e PySys_SetArgv ()

e PySys_SetArgvEx ()

e PySys_SetObject ()

e PySys_SetPath ()

e PySys_WriteStderr ()

e PySys_WriteStdout ()

e PyThreadState

e PyThreadState_Clear ()

e PyThreadState_Delete ()

e PyThreadState_Get ()

e PyThreadState_GetDict ()

e PyThreadState_GetFrame ()

e PyThreadState_GetID()

e PyThreadState_GetInterpreter ()
e PyThreadState_New ()

e PyThreadState_SetAsyncExc ()
e PyThreadState_Swap ()

e PyThread_GetInfo ()

e PyThread ReInitTLS ()

e PyThread_acquire_lock ()
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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 ()
PyThread_tss_free()
PyThread_tss_get ()
PyThread tss_1is_created()
PyThread_tss_set ()
PyTraceBack_Here ()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelIter_Type
PyTuple_GetItem()
PyTuple_GetSlice ()
PyTuple_New ()
PyTuple_Pack ()

PyTuple SetItem()
PyTuple_Size ()

PyTuple_Type

PyTypeObject

PyType_ClearCache ()
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e PyType_FromModuleAndSpec ()

e PyType FromSpec ()

e PyType FromSpecWithBases ()

e PyType_GenericAlloc ()

e PyType GenericNew ()

e PyType GetFlags ()

e PyType GetModule ()

e PyType_GetModuleState ()

e PyType_GetSlot ()

e PyType_IsSubtype ()

e PyType_Modified()

e PyType_Ready ()

e PyType_Slot

e PyType_Spec

e PyType_Type

e PyUnicodeDecodeError_Create ()

e PyUnicodeDecodeError_GetEncoding ()
e PyUnicodeDecodeError_GetEnd()

e PyUnicodeDecodeError_GetObject ()
e PyUnicodeDecodeError_GetReason ()
e PyUnicodeDecodeError_GetStart ()
e PyUnicodeDecodeError_SetEnd/()

e PyUnicodeDecodeError_SetReason ()
e PyUnicodeDecodeError_SetStart ()
e PyUnicodeEncodeError_GetEncoding()
e PyUnicodeEncodeError_GetEnd/()

e PyUnicodeEncodeError_GetObject ()
e PyUnicodeEncodeError_GetReason ()
e PyUnicodeEncodeError_GetStart ()
e PyUnicodeEncodeError_SetEnd()

e PyUnicodeEncodeError_SetReason ()
e PyUnicodeEncodeError_SetStart ()
e PyUnicodeIter_Type

e PyUnicodeTranslateError_GetEnd/()
e PyUnicodeTranslateError_GetObject ()

e PyUnicodeTranslateError_GetReason ()
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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/()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()

PyUnicode_DecodeFSDefault ()
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PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()
PyUnicode_DecodeRawUnicodeEscape ()
PyUnicode_DecodeUTF16 ()
PyUnicode_DecodeUTF16Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTFS8 ()
PyUnicode_DecodeUTF8Stateful ()
PyUnicode_DecodeUnicodeEscape ()
PyUnicode_EncodeCodePage ()
PyUnicode_EncodeFSDefault ()
PyUnicode_EncodeLocale ()
PyUnicode_FSConverter ()
PyUnicode_FSDecoder ()
PyUnicode_Find/()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV ()
PyUnicode_ FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_GetSize()

PyUnicode_InternFromString()
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PyUnicode_InternImmortal ()
PyUnicode_InternInPlace ()

PyUnicode_IsIdentifier()

PyUnicode_Join ()
PyUnicode_Partition ()
PyUnicode_RPartition ()
PyUnicode_RSplit ()
PyUnicode_ReadChar ()
PyUnicode_Replace ()
PyUnicode_Resize ()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines ()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type
PyUnicode_WriteChar ()
PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
PyWeakReference
PyWeakref GetObject ()
PyWeakref NewProxy ()
PyWeakref NewRef ()
PyWrapperDescr_Type
PyWrapper_New ()
PyZip_Type
Py_AddPendingCall ()
Py AtExit ()

Py BEGIN_ALLOW_THREADS
Py BLOCK_THREADS

Py BuildValue ()

Py _BytesMain ()

Py CompileString/()

Py_DecRef ()
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e Py DecodeLocale ()

e Py END_ALLOW_THREADS

e Py _EncodeLocale ()

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 ITnitializeEx()

e Py _Is()

e Py IsFalse()

e Py IsInitialized()

e Py _TIsNone ()

e Py IsTrue()

e Py _LeaveRecursiveCall ()

e Py Main()
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Py_MakePendingCalls ()
Py_NewInterpreter()
Py_NewRef ()
Py_ReprEnter()
Py_ReprLeave ()
Py_SetPath()
Py_SetProgramName ()
Py_SetPythonHome ()
Py_SetRecursionLimit ()
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
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e setattrfunc

e setattrofunc

e setter

e ssizeargfunc

e ssizeobjargproc

e ssizessizeargfunc
e ssizessizeobjargproc
e symtable

e ternaryfunc

e traverseproc

e unaryfunc

e Visitproc
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Several of these functions accept a start symbol from the grammar as a parameter. The available start symbols are
Py_eval_input,Py_file_input,andPy_single_input. These are described following the functions which
accept them as parameters.

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

int Py_Main (int arge, wchar_t **argvy)
Fart of the Stable ABIL. The main program for the standard interpreter. This is made available for programs which
embed Python. The argc and argv parameters should be prepared exactly as those which are passed to a C program’
smain () function (converted to wchar_t according to the user’ s locale). It is important to note that the argument
list may be modified (but the contents of the strings pointed to by the argument list are not). The return value will
be 0 if the interpreter exits normally (i.e., without an exception), 1 if the interpreter exits due to an exception, or
2 if the parameter list does not represent a valid Python command line.

Note that if an otherwise unhandled SystemExit is raised, this function will not return 1, but exit the process,
aslong as Py_InspectFlag is not set.

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

WA 3.890 7}

int PyRun_AnyFile (FILE *fp, const char *filename)
ol#] PyRun_AnyFileExFlags () 9 ©<=3}d Qe d o]~ Y Yth closeit-S 0 2 & flags= NULLZE A
AE AHE FAFUTH

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
o}#&f PyRun_AnyFileExFlags () & T3l Qg H o]AYYT) o] AL closeit JAAFE 002 A AH
el 2 AT U
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int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
otel PyRun_AnyFileExFlags () ] ©<z8td Qe F o)A th o] 22 flags AAE NULLE A4 H
el E AT U

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
7t 34 FA(ZEolv Huld oy 2 A Hujd) et d2d tdS 7HE 7|,
PyRun_InteractiveLoop ()% k< HF3tstl, 22X 9499 PyRun_SimpleFile ()9 A3}
£ WhEst Ut} filename2 319 A2~ Q1 F Y (sys.getfilesystemencoding ())& Y I Y
Ptk filename o] NULL O] |, o] ¥ FAdW oz ez & AT YTE  doseir o] ol W,
PyRun_SimpleFileExFlags () ©] ¥H&3l7] Hof 5t o] &t

int PyRun_SimpleString (const char *command)
o}l PyRun_SimpleStringFlags () & ©<3ld QA A o]AJ Ut} PyCompilerFlags* QAAE
NULLE 249 Az dAFUT

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
flags Q1 AFol et _ main_ EE A commandol Y= stolH A~ F=E ATt _ main
o] TAsHA Fo™ wEUth AFsHE 02, ol 7F B 15 ey th o2 7k QleH, o €]
A58 9g P ol YU flags®) o) E ofeh & BEIAA L

Note that if an otherwise unhandled Sy stemEx1it is raised, this function will not return -1, but exit the process,
aslong as Py_InspectFlag is not set.

int PyRun_SimpleFile (FILE *fp, const char *filename)
ob& PyRun_SimpleFileExFlags () & ©@<3tH A H ol AUt closeitsS 022, flagsS NULL
24738 2 dAF UL

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
ob# PyRun_SimpleFileExFlags () & ©<3}H Qe FH o] AU YT flagsS NULLE AR H A =2
FAE Y

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags () &F B3I A 9 W2 g o] Q= EAFE thAl fpof| A st A~ F =
= A5 YT filename> 3}A 2] o] Folojof stn, spAA| A~ F Q151 3} of| ¢ A2l V]2 YA G H YT
closeito] o)™ PyRun_SimpleFileExFlags () 7} Wt&Es}7] Aof 5t g o] &3t}

Fa: A=A, fp=vtel v e REE dojok 3ttt (o] & £©] fopen (filename, "rb")). 1¥
A o, o MSLFE F57 Y E 2THE 9 dg eutaA A sA 2T = dF5Unh

int PyRun_InteractiveOne (FILE *fp, const char *filename)
o2l PyRun_InteractiveOneFlags () & ©<=3ld AE o] A2 YU flagsS NULLE 23 A AHE)
= dAETh

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags * flags)
flags Q1 74o] whe} T 544] )9k A7E SFA A Thel BL 9T AFFUTE sys.psi T sys.ps2
£ 218 3ho] ALg Aol Al B E T flename S 5124 5] ol 517 of ¢ 2] 7] 2 Tl =g Uk,

Wl ZH errcode.h 12 FE o] Q= o8] Z=E WH&AF YT (errcode.h Python.ho A
ASFESHA 7] w20l Lostd 53] ASFESNof ol mol st 2)

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
ob#] PyRun_InteractiveLoopFlags () & ©<3td Qe FH o] A d YT} flagsE NULLE A A A A

B2 gAsyh

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
EOFol =2a uf 7}A] thah4] Fx| ot Add sbdol M 28= el AP dUth sys.psl sys.ps2
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X
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£ AHg 3ol A el A B E

EZEY
EOF | A 05 QEgsl A, A st d
int (*PyOS_InputHook) (void)
Part of the Stable ABL. ZZ EE}Y] int func (void) A TF+E 77| =& AA S 4+ JdH5YT) o] T
£ sfolulel ez elE 2gxss) 47 483 el Mol A A8 A JH L el n Bl 52
Huth v g2 FAE YUY o] TS AA Y= AL ol 2 FE9] Modules/_tkinter.c
oA & AT e zelelo] ZEZES b ol WE Fxot BTG o] A8 5 itk

char *(*PyOS_ReadlineFunctionPointer) (FILE*, FILE*, const char*)

Yt filename-2 vF A A 2~®l] 91 )3} of| 2 A 2] 7] 2 vy 2 Y th
=55 WY Th

Z 2 EEY char *func (FILE *stdin, FILE *stdout char *prompt) ¢ S5 7lE| 7| =
5 AR, JAHZ e H o ZFZEA T ‘?J"j = = AHgEHE 711 ?:‘—*r% Aol
AsU Tt °] f&?t NULL©] o} F A+ promptE %Eﬂ?&ﬂ}% AeD T2 48 oo A A8 =&
97 AT BAAL wrae AoatT A H U o= o], readline RES ol %2 A%t =

AR &4 7= AFFYch
A= pyMem RawMalloc () ©|VF PyMem_RawRealloc () &2 SHdE Bx1Y o] Art, o2 7 A 3

S NULL o] of of gt}

WA 340 WA: AIE PyMem Malloc ()oY} PyMem Realloc ()2 2 S F3sls oAl
PyMem_RawMalloc () ©]Y PyMem RawRealloc () 22 3] oF st}

PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
wrE Zk: Al F 2. olel PyRun_StringFlags ()9 ©@<e3td Qg H ol YUt o] AL flagsE NULL
= 438 AH e AT

PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompil-
erFlags *flags)
W A 3 Sl A3 A5 Ae F T8 A8 Sl globals3 locals AA 2 A 4D A A=
A strof| A shol W 4 FEE AT globals= YA g o]lo]jof Ut locals= |E T2 EZS
FAtE RE AN D 5 AFUTh WA A5 s 42 AEE PR LA FE o Aok h
NF E2e AT,

=8 WYY ATE shol A AR WESHA, o9 7h B NULLS WHEE o

PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
wrEzk: A ZZ. o}#) PyRun_FileExFlags ()2 @St QA E o] A2 J YT closeitS 02 2, flagsE
NULLE A" el 2 dAF YT

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

WhE gk A Fx. of# PyRun_FileExFlags ()] T3t Qe o] 2 Yth flagsE NULLE A F %
S E FAF U

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

PyCompilerFlags *flags)

wrEk gk A ZZ. old PyRun_FileExFlags ()9 @<3td Qg H o] Ad YT closeit2 0 2.2 A H
FE 2 FAF U

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

cals, int closeit, PyCompilerFlags * flags)

wrEk gk A 72"2. PyRun_StringFlags () 2F FAFSFA| 0, slo]#H A I == W EZ 2 9= BAE
WAL fpoll Al 5 Ut filename-E 51 A 7 o] of of 3Fw 2} A 2~ E] ‘diu‘ﬂr ol ] X% el7|2 I gk
closeit©] Zo)| WA PyRun_FileExFlags ()7} Wk3tE] 7] Ao 5} Qo] &3] 1]t}

PyObject *Py_CompileString (const char *str, const char *filename, int start)
w87k A ZFZ. Part of the Stable ABL. o}l Py_CompileStringFlags () & @St Qg H o]~ Y
Uth. flagsE NULLZ A A H e 2 FA ok

PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompilerFlags
*flags)
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w373 /‘H =z, o} Py _CompileStringExFlags () & ©<a3lE Qg H o] A~ Y UL} optimizeS -1
2 AR AEHE FAFU

PyObject *Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompilerFlags
*flags, int optimize)
wk3kzk: A 2. Parse and compile the Python source code in str, returning the resulting code object. The
start token is given by start; this can be used to constrain the code which can be compiled and should be
Py_eval_input,Py_file_input, or Py_single_input. The filename specified by filename is used
to construct the code object and may appear in tracebacks or SyntaxError exception messages. This returns
NULL if the code cannot be parsed or compiled.

R4 optimizet= ALY S| A A £ 22 AHYPUT 1 L 0 ST £ AAY A zel
o H A8 +2e AT WAH $2L 0 (HAT 95 __debug__7h ), L (I 4e] AAR T
_debug__7k AZ) B2 (FAEYE AAFYH YY)

B A 3.40] =7}

PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags, int optimize)
wrEzk: A =, Py _CompileStringObject ()2} -FAFSHA T, filename-2 v} U A 2~ El 0] T 7} of| 2]
#1272 B39 o] & Bxpd e,

B A 3.2 =7}

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Wbk gk: A R, Part of the Stable ABL o] 212 T = A}t WG W4 9 NG AT Sl
PyEval_EvalCodeEx ()2 ©<3lH Qe H oA d Yt} thE QA= NULLE *4 A=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)
WEEEgE: A} 2. Part of the Stable ABL. =013 F7FS #1354 4 0lA, vle] A3dd Z= AA S
BAGULE o #74L A W4 GAUe, A M5e] oY A, Axe] WY, 719 =9t 8 g,
19 E 4G AR ARG gAYe LAY F2A FER PP UL
type PyFrameObject

Part of the Limited API (as an opaque struct). The C structure of the objects used to describe frame objects. The
fields of this type are subject to change at any time.

PyObject *PyEval_EvalFrame (PyFrameObject *f)
LBk Al B2, Part of the Stble ABL A3 =l QL Frhgch ol d Wazte] SRS A,
PyEval_EvalFrameEx ()2 ©@<3lH A e o]~ Ut}

PyObject *PyEval_EvalFrameEx (PymeeObjecl *f, int throwflag)
WSk A 22, Part of the Stable ABL. ©] 212 s}lo] A Qg Z 2| E Q] W] <, Fu] %] 9k 3}
=eQ) o} A9 TE AR 7L ARF T, 2o mefwol = REE A5 52
Fhrowog 1A A AL 2 S ST ol oS54 e 9
ol Bl A 9] throw () WA =0l AHEH Ut

H@Mﬂﬁ@%:ﬂJ#hﬂﬂ%%ﬂﬂ%i%aﬂﬂﬂ%ﬂ%ﬂ@ﬂﬂiéi%ﬁiﬂﬂl
SEREE LR

int PyEval MergeCompilerFlags (PyCompilerFlags *cf)
o) 45t A B =R EAIE WAL, H B

o
o
1:1; 41
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int Py_eval_input
Aeld 242 AT stold £ Al# 71 % py_CompileString ()3 @A AU

int Py _file_input
ol rhe 2204 gL

i 2593 WOl A2} 7| & ; Py _CompileString ()3
W7 AHEFU T Q92 7 shold A HEE 7 Py

= 715 Ut

Al

X
Ok
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int Py_single_input
DY FRE A ool 8 BN AR 755 by compi lestring () 7 B ASEITh thEHA A
Z |y Fzo ARRE = 7| Z YU T

struct PyCompilerFlags
o2 A5 Bel1E BE ol A8HE TRAYYD. TE7) AR AL AW e A inc
flags®E AT 11, F=E7 AT = AL PyCompilerFlags *flags® AEE Ut o] 3%, from
__ future__ import¥ flagsE AT = A H5 Yt}

Whenever PyCompilerFlags *flags is NULL, cf_flags is treated as equal to 0, and any modification
dueto from __ future_  import is discarded.

int cf_flags
Aty S92
int cf_feature_version
of _feature_version2 F 3ol W WA Y U Tl PY_MINOR_VERSIONC & % 7|3}5 of oF T}

The field is ignored by default, it is used if and only if PyCF_ONLY_AST flag is set in ¢f_flags.
WA 3.80 A WA A: ¢f feature_version BE=E F713 5 )

int CO_FUTURE_DIVISION
flags A o] B EE A A3t PEP 2380 whe} 7] A4EA} /& <A S U 7] (true division)” 2 3l A =
T E 3t}
= H
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The macros in this section are used for managing reference counts of Python objects.

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 ().
A= NULL & 5 S5 U T NULL o] obd 2] B4 SHA] 9F O W, Py XINCREF ()& AR Al L.
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_NewRef£ (PyObject *0)
Fart of the Stable ABI since version 3.10. Create a new strong reference to an object: call Py INCREF () on o
and return the object o.

When the strong reference is no longer needed, Py DECREF () should be called on it to release the reference.
The object o must not be NULL; use Py XNewRef () if o can be NULL.

o5 E9:

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

can be written as:

self->attr = Py_NewRef (obj);

See also Py_ TNCREF ().
H A 3.109) F7}
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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.
WA 3.100) =7}

void Py_ DECREF (PyObject *0)
Release a strong reference to object o, indicating the reference is no longer used.

upA e 7Rk 2 A W (S AA S 2 B rH00] H W), A4 Fof e shAl g (RE=A] NULL
o] ofu]ofof FLith 7} TE Utk

This function is usually used to delete a strong reference before exiting its scope.

AA = NULL 4 = 5 U TH NULL o] obd A] B SHA] ¢F 0™, Py XDECREF () & A& Al 2

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

7 31: The deallocation function can cause arbitrary Python code to be invoked (e.g. when a class instance
witha __del_ () method is deallocated). While exceptions in such code are not propagated, the executed
code has free access to all Python global variables. This means that any object that is reachable from a global
variable should be in a consistent state before Py DECREF () is invoked. For example, code to delete an
object from a list should copy a reference to the deleted object in a temporary variable, update the list data
structure, and then call Py DECREEF () for the temporary variable.

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)
A2 ool TS A H=2E a{zﬂﬂqu} A= NULL 2 24 95Ut olu Mjaze= g3 94y
th; 28 ko OJZh NULLE A HTE & Zﬂﬂﬁ}it, B 3}7} Py DECREF () ¢ Z5 U th
2 27F AA] |FE AF A AL, FERE A Aol AAE NULLE A A 317] w o
Py DECREF ()| &t B Aed A2k #dste] 4854 kst
7H A =4 Foll EA 2 5 = Aol et F2E AT wjuict o] A2 E A Sh= A 0]
Sh=2

void Py_IncRef (PyObject *0)
Fart of the Stable ABI. 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.

o
oy

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.

The following functions or macros are only for use within the interpreter core: _Py_Dealloc(),
_Py_ForgetReference (), _Py_NewReference (), as well as the global variable _Py_RefTotal.

F

M
A

o
N
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CHAPTER B

o2l XM2|

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).

R ==, ole] EA 7= Al 7HA A4 2Q 8= g YT ol9] @, o9] gk ) Edo]am AA. o] gt
FAE 5L 945 A ownurrol B 4 st (BT AR 25 2AH 0 Y5tk ol S0 ol 9
3] o] NULLO]Uﬂ NULLO] o}d Ed|o] A& 713 4 ¢l5 U Th.

T AT G Avfste] ot Aol Eul, dnbH oz o2 BA7)E AASHA kUt & d

7k olul ARG el @ AoIohn ol & A3 AN R{ D R E S AN B2 2
TNE el F WAL D Aol AUtk A E ALY TS A BP0 2 A2
oFobol Fuith. ofel 2 Q13| MBFHE, BB A Aejst A 9 2S Bt Ao FaFrh S
2 3h7) SFAV A5 3 A A3FEEA 9o, who] M/C AP T8 37t S & o] AT A5 e &
or ¢ g Aoz AT 5 A&k

=

r"l

ZF31: The error indicator is not the result of sys.exc_info (). The former corresponds to an exception that is not
yet caught (and is therefore still propagating), while the latter returns an exception after it is caught (and has therefore
stopped propagating).
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5.1 QIaie} x| 7|

void PyErr_Clear ()
Part of the Stable ABL o] 2] A 7] & A UTE o8] A 7|7 AAAFH o] QA od 37 5y ok

void PyErr PrintEx (int set_sys_last_vars)
Part of the Stable ABl. & Edo]2MS sys.stderr E A5t o8] BA7|E ATt o8] 7}
SystemExit 7} o}y 3}, o] Aol Ego]jamlo] QT A] &1l Bfo| M ZEZMAE SystemExit
AxElxo] g A AH oy T2 FEH U

ole EAZ) 7L AR P ool ghes o] P TEIAAIL. 124 kow AP A o) A

Yo

If set_sys_last vars is nonzero, the variables sys.last_type, sys.last_value and sys.
last_traceback will be set to the type, value and traceback of the printed exception, respectively.

void PyErr_ Print ()
Part of the Stable ABL PyErr_PrintEx (1) 2] ¥ A.

void PyErr WriteUnraisable (PyObject *obj)
Part of the Stable ABL. & 7 of| 2] &} obj A1 A}E AF-83}9] sys.unraisablehook () & T&3 4}

This utility function prints a warning message to sy s . stderr when an exception has been set but it is impos-
sible for the interpreter to actually raise the exception. It is used, for example, when an exception occurs in an
__del__ () method.

The function is called with a single argument obj that identifies the context in which the unraisable exception
occurred. If possible, the repr of obj will be printed in the warning message.

o] FrE Tl S HAH ] YofoF T

5.2 o2 2EAIF|7]

ol 5 A 2d =Y o2 BAVIE AASt= Hl =gol FUth AYE A, AT T F IR =
B/ return ol A AR NULL Z Q1B E WHH U T

void PyErr_SetString (PyObject *type, const char *message)
Fart of the Stable ABI. This is the most common way to set the error indicator. The first argument specifies the
exception type; it is normally one of the standard exceptions, e.g. PyExc_RuntimeError. You need not create
a new strong reference to it (e.g. with Py_ TNCREF ()). The second argument is an error message; it is decoded
from 'utf-8".

void PyErr_SetObject (PyObject *type, PyObject *value)
Part of the Stable ABL ©] 9+~% PyErr SetString ()3 FAFSHA R, of| 2] 2] “gh” of] thsff o) 2] 2] 5}o]
A ANE AR+ AHUTH

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
HkSh gk 84 NULL. Part of the Stable ABL ©o] 3=+ o8] %A 7] & A A 313 NULLS 9H3Hsh o)
exception-> ko] of| 9] S e ofof FUth formart 55 w7} M= o 2] AR E 2= U ==
ol §Uthk; PyUnicode FromFormat () oA 2t Z-& 2w &} gra ZE5 Ut format-& ASCIL Q1 59
A

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
w3 gk: &-AF NULL. Part of the Stable ABI since version 3.5. PyErr_ Format ()3 ZZA| % 7FA 7|49
AA Al va_list AAE HFY T

B A 3.50] &7}
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void PyErr_SetNone (PyObject *type)
Part of the Stable ABL. 0] 212 PyErr_SetObject (type, Py _None) 2 &9

Fl=l

<

i

o}

int PyErr_ BadArgument ()
Part of the Stable ABL. ©] A
t}, o 7] A message= 25

PyObject *PyErr_NoMemory ()
w32k A NULL. Part of the Stable ABL ©] A2 PyErr_SetNone (PyExc_MemoryError) & ¢
EAIY S NULLES WS A A & sty 2 e 7 23 ) return PyErr_NoMemory () ;

a2 % 95

PyObject *PyErr_SetFromErrno (PyObject *type)

w3tk &AY NULL. Part of the Stable ABI. This is a convenience function to raise an exception when a C library
function has returned an error and set the C variable errno. It constructs a tuple object whose first item is the
integer errno value and whose second item is the corresponding error message (gotten from strerror () ), and
then calls PyErr_SetObject (type, object). On Unix, when the errno value is EINTR, indicating
an interrupted system call, this calls PyErr_CheckSignals (), and if that set the error indicator, leaves it
set to that. The function always returns NULL, so a wrapper function around a system call can write return
PyErr_SetFromErrno (type) ; when the system call returns an error.

=

PyErr_SetString (PyExc_TypeError, message)PJ AdEIAYY

2 c_ =
9 A2 Y Aol 25 S e U ti R UE Y9 yth

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject * filenameObject)
W3t gk 3FAF NULL. Part of the Stable ABI. Similar to PyErr SetFromErrno (), with the additional
behavior that if filenameObject is not NULL, it is passed to the constructor of type as a third parameter. In the case
of OSError exception, this is used to define the £ i 1ename attribute of the exception instance.

PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,
PyObject *filenameObject2 )
) S 3 A NULL. Part  of the Stable ABI  since  version  3.7.
PyErr_SetFromErrnoWithFilenameObject ()& FAFSFAI W, F /M9 sld Y-S Hot= &
S71 sl e o) o) & AN 7] 15 5 AR S AR AU
WA 349 F7}

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Wkek 7k A NULL. Part of the Stable ABIL. Similarto PyErr SetFromErrnoWithFilenameObject (),
but the filename is given as a C string. filename is decoded from the filesystem encoding and error handler.

PyObject *PyErr_SetFromWindowsErr (int ierr)
w3k &AF NULL. Part of the Stable ABI on Windows since version 3.7. This is a convenience function to
raise WindowsError. If called with ierr of 0, the error code returned by a call to GetLastError () is
used instead. It calls the Win32 function FormatMessage () to retrieve the Windows description of error
code given by ierr or GetLastError (), then it constructs a tuple object whose first item is the ierr value
and whose second item is the corresponding error message (gotten from FormatMessage () ), and then calls
PyErr_SetObject (PyExc_WindowsError, object). This function always returns NULL.

Availability: Windows.

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
w37k &AY NULL. Part of the Stable ABI on Windows since version 3.7. PyErr_SetFromWindowsErzr ()
ShfAFSHE, A 2 el 9] B2 A A s 27l Wt AU o
Availability: Windows.

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
wk3skzk: & A} NULL. Part of the Stable ABI on Windows since version 3.7. Similar to
PyErr_SetFromWindowsErrWithFilenameObject (), butthe filename is given as a C string. filename
is decoded from the filesystem encoding (os. fsdecode () ).

Availability: Windows.
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PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)
w3 gk A NULL. Part of the Stable ABI on Windows since version 3.7.  Similar to

PyErr_SetFromWindowsErrWithFilenameObject (), with an additional parameter specifying the ex-
ception type to be raised.

Availability: Windows.

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyOb-
Ject *filename, PyObject *file-
name2)
w3 7k & A+ NULL. Part of the Stable ABI on Windows since version 3.7.

PyErr_SetExcFromWindowsErrWithFilenameObject ()& FASIA T, & WA o™ A
A& Wrols Yyt

Availability: Windows.

B & 3409 &7}

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

name)
w3 7k s A} NULL. Part of the Stable ABI on Windows since version 3.7.

PyErr SetFromWindowsErrWithFilename ()& - AFSIH, A Z o9 S ANAE=E =

7l M7 syt
Availability: Windows.

PyObject *PyErr_SetImportError (PyObject ¥msg, PyObject *name, PyObject *path)
‘ﬂ--ﬂ-%} A} NULL. Part of the Stable ABI since version 3.7. ImportError& TAA| 7] = H Q] gy}
msg= 04]3—] 4 HA R EXE 2 AAFH Ut & oNULLe] E 5 A=, named} path= ZVZy ImportError

9] name ¥ path O EREE A HYrh
B A 3.30] F7}.

PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, Py-
Object *path)

W7k &AF NULL. Part of the Stable ABI since version 3.6. PyErr_Set ImportError () 2} uj-$ v] =3}
A, o] e WA Z ImportError] AE ZHP2E AZE 5+ ST
B A 3.60] F7}.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
A ol 9 ol th 3t 3} (file), & (line) B 2 = Al (offset) X5 ATt AA | €] 7} syntaxError
Zhob W, F7F o EBREE AA o], ol 9] A4 sk Alxdlo] €] 7} syntaxErrorgkal A ZbstA
.
WA 340 27}

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 3.20] F7}.

void PyErr_SyntaxLocation (const char *filename, int lineno)
Part of the Stable ABI. Like PyErr_ SyntaxLocationEx (), but the col_offset parameter is omitted.

void PyErr_BadInternalCall ()
Part of the Stable ABL. ©] A2 PyErr_SetString (PyExc_SystemError, message) 2 &
Ytk o 714 messclgeh R AL E S0l 3ol W/C APL Fr) o] Z5d AR TEH A=
BERE AT S

£
0 ek
& o

o g2,
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53 4 &

0
ol

k71

o] &E AFE sl C ZEA FE FHSFAAIL. 9o] M warnings ZEIA YA %/\}} f{. =
H g duh Flt‘ 2O 2 sys.sderrol] B WA A S QAT Th 2 AREA AL E ollB 2 AgstE =
ARPE FE 9o, o] F¢ o7 AT B G2 FAR s o] k2 E ‘:‘“‘3/\]715 A=

7yt ol 9] 7 @A SR ok o wkE Zh2 0 0]z, o & 7 A Sl -1 J Utk (A WA A7 A A=
A= =R ol 2] 9] o] F& Eld 4 glasUth o] A2 = A uth) o] 7 Ay, EE A= FAFE A
e A& Ao FUTH(AE 5, 273 FEE Py DECREF () 31l o & 3F& ¥ty o).

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
Part of the Stable ABL. 7 11 WA X & 3 T}, category QA= A1 HF(o}g) & F =X ‘6]-/,;] Al L)
NULL Y U t}; message Q1 A= UTF-8 & 1 Y H Ex1E J U th. stack_level 2 8] = & %] T E A F3=
rduth e 28 T oA A AP =9 FE Z A A7 AT YT stack levelo] 10] A
PyErr_WarnEx ()& EE?SH—? T2+ 299 ¥, 55

A1 WF = PyExc_Warningd A H Z2o]of Yt} PyExc_Warning2 PyExc_Exception
o]l B Zej~ Ut} 7|8 A3 M3 X PyExc_RuntimeWarning YU th B Jlo]H A1 HEL
olgol Hz A BT o AAY A WA ABH U

RS

4L A ofof th gk ARA| & W-§-2, warnings & YA HH S AEA A -wF S FRAA L.
daL Aol € AT CAPIE 5 YT

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.

WA 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 ABIL. 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_Warnkx () & 5-AFSE &< 2, PyUnicode FromFormat ()2 AH&3}o
A3 WA A S At formar-S ASCII Q17 Q9 E21d ]t}

WA 320 7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
Part of the Stable ABI since version 3.6. Function similar to PyErr WarnFormat (), but category is
ResourceWarning and it passes source to warnings.WarningMessage ().

A 3.60] F7}.

5.4 o] EA|7| =3|5}7]

PyObject *PyErr_Occurred ()
Wk Zk: W2 ZZ. Part of the Stable ABIL Test whether the error indicator is set. If set, return the exception
type (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 not need to Py_ DECREF () it.

T E 2= GIL-g B f3l of gt

5.3.

oY
Kl
ne
0%
ol
]
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T 93 7S EA o9 9F v WA A AL thAl PyErr ExceptionMatches () S A-23HA] Al
2, ol E FRIAHAL. (FH2 ALY A a7 e thAl Ax' 2 o] AL, o As= o 9] 9
ANEZHAY F oAM= A7) g5Uth)

int PyErr_ ExceptionMatches (PyObject *exc)
Part of the Stable ABL. PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) 2554
ok o &) 7 A Al 2 A E S vl v =8 oF Tt ol Q] 7 A SkA] Rk e W R 2] A ffuto]
LA o

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
Part of the Stable ABL given | 2] 7} exc] o] &} & 2] 51 S =l
giveno] B Fef29 A2dA2 Y wj = S REgHUth exc7t |7
(23 AH REE AR Ao R) S AAE A8 AAFI

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Part of the Stable ABL. 47} A2E Al 719] W2 o8] ZA71E AYUth o8] A7) 7F A= X
GO, A WFE BE wLLE AU AR A0, AAAT AW 7 ARl o] & B
of e 2ol g g Eellolam AAE @ AA 7L 1D L wE N 5 Ao

Bk o} exc 7} S e A o),
Zold, &l Sle BE A9 ¥

=

=
=

Z+31: This function is normally only used by code that needs to catch exceptions or by code that needs to save
and restore the error indicator temporarily, e.g.:

{
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)
Fart of the Stable ABI. Set the error indicator from the three objects. If the error indicator is already set, it is
cleared first. If the objects are NULL, the error indicator is cleared. Do not pass a NULL type and non-NULL value
or traceback. The exception type should be a class. Do not pass an invalid exception type or value. (Violating these
rules will cause subtle problems later.) This call takes away a reference to each object: you must own a reference
to each object before the call and after the call you no longer own these references. (If you don’ t understand this,
don’ t use this function. I warned you.)

ZF31: This function is normally only used by code that needs to save and restore the error indicator temporarily.
Use PyErr_ Fetch () to save the current error indicator.

void PyErr_NormalizeException (PyObject **exc, PyObject **val, PyObject **tb)
Part of the Stable ABL. &7 AF&lo| A, o}ef o] PyErr Fetch ()7} ¥F&slE 2H2 “v] AF3P S
T AFU 5, *exce FHE AA AT *val & Z2 Y29 Adxd 7}°P‘““43} o] e
o A% 2 A% dads Beht o AT S sl kol olul AR o Yo, ofF U
QojubA) skzuth A AR A3 A AL Sl AP

[0

l

ZF31: This function does not implicitly set the __traceback___ attribute on the exception value. If setting the
traceback appropriately is desired, the following additional snippet is needed:
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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. Retrieve the exception info, as known from sys.exc_info (). This
refers to an exception that was already caught, not to an exception that was freshly raised. Returns new references
for the three objects, any of which may be NULL. Does not modify the exception info state.

B o] gt AR q9IE A2
9] el E AAE A gstar Hgs]of & w) AR @}-’F— AsUtTh oo FeiE 54
PyErr SetExcInfo ()& AFESHA Al L.

WA 330 7}

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
Part of the Stable ABI since version 3.7. Set the exception info, as known from sy s .exc_info (). This refers to
an exception that was already caught, not to an exception that was freshly raised. This function steals the references
of the arguments. To clear the exception state, pass NULL for all three arguments. For general rules about the three
arguments, see PyErr_Restore ().

Fa: ol e dutHor o g At ZENA AEHA FFUTE 2398, ZE=
Aols) geE AAE AR Baol T AT & AGUn o9 A E Qo
PyErr _GetExcInfo ()& AFE3IAAIL

WA 330 27}

5.5 Alad Mzlst7|

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).

Z31: The default Python signal handler for STGINT raises the KeyboardInterrupt exception.
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void PyErr_ SetInterrupt ()
Part of the Stable ABIL  Simulate the effect of a SIGINT signal arriving.  This is equivalent to
PyErr_SetInterruptEx (SIGINT).

ZF31: This function is async-signal-safe. It can be called without the GIL and from a C signal handler.

int PyErr_SetInterruptEx (int signum)
Part 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_DFLor signal.SIG_IGN), it will be
ignored.

If signum is outside of the allowed range of signal numbers, -1 is returned. Otherwise, 0 is returned. The error
indicator is never changed by this function.

ZF31: 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) 9 AH G5t ATl £AE wuirk A9 W B HloER
ARG fde Wl B2 A olojof Frith o Ao 3 7 &AS wHEkgh T,
2

& 12 e MBAHFY; o0l 27 A IYTh o AL ol M9 signal.
et wakeup 200 9 FEIAAL, el AAbe T 1 FED AL NS el ok T
S ey P A

3163.501]/\1‘1475‘:%3%011 A, e oAl 2 AEE AL dYrh

5.6 o2 Sa2A

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
WHERgk: A X, Part of the Stable ABL ©] +2 2l E] o= A ol 9] S 2E w5l WEEhe Y T name
01 2L= A o] £l 2] o] &, module.classname 412 C BX} Qo]0 oF T ). basel} dict A A= L
Ao 2 NULLYUYTE o] 27 81'd Exception(CollA PyExc_ExceptionO @ MAMAT 4= Q5 b] h

oA Sty E e~ AR 7 BSo] YUYtk

The __module___attribute of the new class is set to the first part (up to the last dot) of the name argument, and
the class name is set to the last part (after the last dot). The base argument can be used to specify alternate base
classes; it can either be only one class or a tuple of classes. The dict argument can be used to specify a dictionary
of class variables and methods.

PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
ksl gk A 2R, Part of the Stable ABL. |28 2] 2o E2EZHS A Hodd 4 k= A
AL 3E PyErr_NewException ()2 25Ut doc®] NULL °] oly ™ 01]9»] Fero 3 E2E
o= AggYh

WA 3200 F7h

o
=
B
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5.7 ol ZHA|

PyObject *PyException_GetTraceback (PyObject *ex)
WSk A 2. Part of the Stable ABI Return the traceback associated with the exception as a new reference,
as accessible from Python through _ traceback__ . If there is no traceback associated, this returns NULL.

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
Part of the Stable ABL ¢ €19} #819 Edo]AME g AU AL Py _None2 AF23H4]
Al L.

PyObject *PyException_GetContext (PyObject *ex)
Wk3kgk: A ZZ. Part of the Stable ABL Return the context (another exception instance during whose handling ex
was raised) associated with the exception as a new reference, as accessible from Python through _ context_
If there is no context associated, this returns NULL.

void PyException_SetContext (PyObject *ex, PyObject *ctx)
Part of the Stable ABL |29} AAH ALAEE e 2 A AT} A8 NULLS AFRSHE A L. eix
7 ol9] gl el A SIS B AAE ATk ol AL axcl BHE B2 E FA U

PyObject *PyException_GetCause (PyObject *ex)
wkskzk: A ZZ. Part of the Stable ABL Return the cause (either an exception instance, or None, set by
raise ... from ...)associated with the exception as a new reference, as accessible from Python through
__cause___

void PyException_SetCause (PyObject *ex, PyObject *cause)
Fart of the Stable ABI. Set the cause associated with the exception to cause. Use NULL to clear it. There is no
type check to make sure that cause is either an exception instance or None. This steals a reference to cause.

__suppress_context__ is implicitly set to True by this function.

5.8 RLIZE o2 ZA|

02 e ColH FUZE o9& e 45 dl AM-EYth

PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t
length, Py_ssize_t start, Py_ssize_t end, const char *rea-

son)
w87k A ZFZ. Part of the Stable ABI. encoding, object, length, start, end 2 reason ] E 2] H- E & A}-&35}o]

UnicodeDecodeError AR S w5 YT} encodingT} reason< UTF-8 2 QA ZHJH E 24 Yt}

PyObject *PyUnicodeEncodeError_Create (const char *encoding, const Py UNICODE *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end, const
char *reason)
w3k zk: A) ZZ. Create a UnicodeEncodeError object with the attributes encoding, object, length, start,

end and reason. encoding and reason are UTF-8 encoded strings.
WA 3358 9 #):3.11

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

PyObject *PyUnicodeTranslateError_Create (const Py UNICODE *object, Py _ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
w7k A &%, Create a UnicodeTranslateError object with the attributes object, length, start, end and
reason. reason is a UTF-8 encoded string.

WA 335E #HA:3.11
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Py_UNICODE is deprecated since Python 3.3. Please migrate to PyObject_CallFunction (PyExc_UnicodeTranslatel
"Onns", ).

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
wksk gk A 22, Part of the Stable ABL Fo] 2 o| 9] AR 9] encoding o] E 2] H-
PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeTranslateError_ GetObject (PyObject *exc)
vLskzk: X§ ZR. Part of the Stable ABL 0] 2 o)) €] A )| 9] object 7| E &) HE
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. 0] 2 o] 2] AA| 9] start o) E B8] H-EE 714 A #startol] v X & T}, start= NULL
o] ohjojof gtk 428w 02, s ohE -1 & WA 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. =0 A o] 2] AA| 9] start A E B HEE stantZ A AUt AF5HH 0, A o34
-1& Wkshehyth
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| 2] end X1 E B HEE 7}A A *end ol ¥l X] & T} end= NULL
o] ohuojok Tk 4B he 02, Anetd -1 W T
int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
Part of the Stable ABL. 0] R | @] AA| 2] end S EB|HEE end= AT} A
-15 WS T

B 02, 435
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
wtE 7k A ZHZ. Part of the Stable ABL 520 2 ]| 9] A A| 9] reason ) EZHEE M
int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)

Part of the Stable ABL. F0] R ]| 2] A A 9] reason 2 E 2| HEE reason O &
Ashehe -1€ wagh .
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5.9 i+ Mo

o] % F4t o] 9} B BE BEN C2FolA HAE AT TEL AL BH S AT A
SEAGEA] shol W IEE $EFA) et A9 BRI (Slol A IE L AT ol & AFo FAT
h. &= 22 EZol A A& A7) Wil tp_call A= 2
int Py_EnterRecursiveCall (const char *where)
Part of the Stable ABI since version 3.9. | A C =% T&°] B 4= &1 3= A F S ZAFY L
If USE_ STACKCHECK is defined, this function checks if the OS stack overflowed using PyOS_CheckStack ().
In this is the case, it sets a MemoryError and returns a nonzero value.

I8 o gt A Asd 2@ =R AP} o] F%, RecursionError 7t A A L 00]
oty Zho] vkt Ut 1¥ x| ko, 0o] vk L th

where= A7 Z o] A3tS & Q3 RecursionError HA] Ao o]o]EA " in instance check"$2}
XS UTF-8 17 g5 Ex}go]o]of gt}

8] A 3.99]| 4] ¥ 7 This function is now also available in the limited API.

void Py_LeaveRecursiveCall (void)
Part of the Stable ABI since version 3.9. Py_EnterRecursiveCall () & % & %Y oh
Py _EnterRecursiveCall () 9 Z+ A& A< S Z&ult) st HA § &5 o] oF gt}

B A 3.99)| A ¥ 73 This function is now also available in the limited APL
Z gl o] 3 ol W:ﬂ tp repre SutEA st E 58 A At 28Utk 2HE HE S
= e o

o=, tp_ repr—c &2 YA A8 AAE F4 OH oFuth o F F
AP A}, 0] 5L reprlib.recursive_repr () o 3 C ZSEJUTh

int Py_ReprEnter (PyObject *object)
Part of the Stable ABL. =8-& ZA3817] 9138l tp_repr +8 A2 Al E&H Ut}

AA 7k o w] A 2= glow, o

T ¢ A UL o] AR tp_repr TEL2 TS YEU =
FAE AA S sl of Utk ol & £0f, dict AAE (...} E MBS list AAE [...1 5
Rhehghu ot
A7 Azl =gatd e 59 s YT ©] B tp_repr A WA 2 2 NULLE
kb of g T

2P o, T 02 WHelal tp repr FHS FAA LR ALE 5 AFUTH

void Py_ReprLeave (PyObject *object)
Part of the Stable ABL. Py_ReprEnter ()& 853t}

W4 5 Z o of Fuith

o
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5.10 & 0|2

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

colE olo|M O|E LE
PyExc_BaseException BaseException !
PyExc_Exception Exception !
PyExc_ArithmeticError ArithmeticError I
PyExc_AssertionError AssertionError

CtZ = O|X[0l] Al
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18

ey

1-0[|& HO|X[of| M A=

CcolE olo|M O|E LE
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedEr]

réonnectionAbortedError

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedEr]

réonnectionRefusedError

PyExc_ConnectionResetErro

rConnectionResetError

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
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError| ModuleNotFoundError
PyExc_NameError NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedError]

NotImplementedError

PyExc_OSError

OSError

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError | ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceEkrror
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

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateErrpbWnicodeTranslateError
PyExc_ValueError ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

62
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B 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 Q
PyExc_TimeoutError+ PEP 3151 wzl =5 95U h

WA 3.5 &7} PyExc_StopAsyncIteration I} PyExc_RecursionError
WA 3.69] &7} PyExc_ModuleNotFoundError.

22 PyExc_OSErroro] tgt &84 HAY YUt

b
[m

Co|E
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

9

W7 33004 WA: ol 3t MR e WE e o 9] Fol T,

T E;:

511 EZ& 210 HE

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:

Co|E oto|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

¥ A 3.20]] 7} PyExc_ResourceWarning.

rE:

The 2 o 9)of gk W o] & 2o 2o,
o et B U Th A A el7] a2 us wINDoWs 7 A elH Gl Bl sl o & AHE S HEE BESIA L.
che £F A3 W3 w2 Fe gyt
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o] Fo] 4L C LY BAE T BRA A4, ColA Thold BE AL, B4 AR TE B4 B Cghe
2R E shol A ghg FATHE Hol ol 2717k thpe R B el e AL ST

6.1 2 Al FE2IE|

PyObject *PyOS_FSPath (PyObject *path)
izl A ZZ. Part of the Stable ABI since version 3.6. pathol T3t o} A ~d€ 82 ¥kstg o}
AA7F strolytbytes AA o™, A 75k 225 wiEshyrch A A7} os.PathLike AEH o]~ E
TH3E, _ fspath_ () 7Fstriytbytes A D uff vEEE Ut 28 X] 942, TypeError 7} &)
3}3l NULL o] ¥F3k v o)

A 3.60] F7}.

int Py_FdIsInteractive (FILE *fp, const char *filename)
Return true (nonzero) if the standard I/O file fp with name filename is deemed interactive. This is the case for files
for which isatty (fileno (fp)) is true. If the global flag Py_TnteractiveFlag is true, this function

also returns true if the filename pointer is NULL or if the name is equal to one of the strings '<stdin>"' or
1072721

void PyOS_BeforeFork ()
Part of the Stable ABI on platforms with fork() since version 3.7. L2 A2 3 Ao YH A& £0]3t=
@ fork () U @A ZRALE BA S G TFE £S5 Aol TEFHF FUTh fork () 7
A o) A2 Eol| Ak A& 715 gt

ZAi: C fork() T&E2 (‘W17 e =) “wQl” 2 = A RE 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. T2 N2~ 23 & R YR A E A5
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T 22 A2 EAZEAZ A=A BARLC, fork () Y BA) Z2AMAS BAStE A TS
3 220N ZE S oF Gtk fork () 7} A AILH A MW ARS 7 F o

da: C fork() &L (“ﬂﬂo 17 ol B = 2] E]9]) “u o7 A Zo A uk o] Z o] A oF g T}
PyOS_AfterFork_Parent () & u}F7FA] Y T}

W 3.7 7%

void PyOS_AfterFork_Child()
Part of the Stable ABI on platforms with fork() since version 3.7. ZZ2 A2~ T3 ZT YR A Z 2 g AH S
ANEE S fork () U A Z2H2AE BASE FAS 4 E $E 5, 227 9o A
AL B E A 52T F5Aol dou 44 22 AL A BB ok FIL. fork() 742 H
AGAAE AL 5 BT,

A3 C fork() &&2 (“Hl” AH =zl EHY) “HQl” Af =o] A gt o] Fof A oF Fith
PyOS_AfterFork_Child() = w}z7FA] 4 Yt}

WA 3.7 7}
o B7):

os.register_at_fork () & A& 3} PyOS_BeforeFork (), PyOS_AfterFork_ Parent () ¥
PyOS_AfterFork_Child()oﬂ N S22 ANEA ALY FtolH FrE 55 T 5 AU

void PyOS_AfterFork ()
Part of the Stable ABI on platforms with fork(). T2 M2~ £3
AEZ B 7FAS A AT 2L Z2 A 20 M TEH o] ok g
zrHd ol g2 52T oVt YS U
WA 3.782E X o] &4=Pyos AfterFork_Child ()2 HAISE A5 YT

int PyOS_CheckStack ()
Fart of the Stable ABI on platforms with USE_STACKCHECK since version 3.7. Return true when the interpreter runs
out of stack space. This is a reliable check, but is only available when USE_STACKCHECK is defined (currently
on Windows using the Microsoft Visual C++ compiler). USE_STACKCHECK will be defined automatically; you
should never change the definition in your own code.

401,
t
o I

PyOS_sighandler_t PyOS_getsig (int i)
Fart of the Stable ABIL. 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 /)
Fart of the Stable ABI. Set the signal handler for signal i to be A; 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)
Fart of the Stable ABI since version 3.7.

¥ JEU This function should not be called directly: wuse 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_Prelnitialize () function.
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A A ~E QI o ] Al 7|2 vle]l EE S YA P th o 8 A 8] 7] 7} surrogateescape °f] 2] A
27|, AP T 5 f= vho] EE 2 U+DC80.U+DCFF H 9 9] FA2 vy g yth 18, vpolE
A|AXEMNEACE FARE YA Y T 4 oW, o] 53 t] F Y 3= T4l surrogateescape ©f| 2 %] 2] 7] &
Mg 3to] HRO| EF & o] ad| o] Z )

Mz ddH ool= —,_.—X]—(w1de character) = A F ol T gt 21 E W3ttt W2 el & A et H
PyMem_RawFree () S AF&SHA Al L. size 7FNULL O] ofU W,  EX}E AL 3L o] & BER 45 *size

o 715yt

gzd gy WEe &9 o 3 Al NULLES HFH3U Tt size7} NULL o] of U, R 2] ol 8] A] *size
7} (size_t)-12 AAFHI, f3I Y o /\1 (size_t)-22 AAFYth

The filesystem encoding and error handler are selected by PyConfig_Read ():see filesystem_encoding
and filesystem errors members of PyConfig.

CzlolEelo] W27t glod, i e o 2|7} T sHA] kool .

ExG S ulolEYE A J1FZ Y38 W Py _EncodeLocale () 45 AFRSHAE AL

© B7]:

PyUnicode_DecodeFSDefaultAndSize ()} PyUnicode_DecodeLocaleAndSize () S5
WA 3.5 F7h

WA 37004 WA o] T4t o)A 5ho] W UTF-8 R E o] A UTF-8 91 792 AHE 3T,

WA 389 A WA The function now wuses the UTF-8 encoding on Windows if
PyiLegacyWindowsFSEn codingFlagqgis zero;

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

Part of the Stable ABI since version 3.7. 2}o] & 22} (wide character) EA G S 5} Y A| 2~ dl o] 71 37} o 2
el 712 AdFZ G Y}, ol 2] X 2] 7] 7} surrogateescape ©l| 2] # 2] 7] U+DC80..U+DCFF ®$] 2] A Z 7|
o] E 22} nlo] E 0x80..0xFF 2 W35 1t}

M=z &G nto]EFof o gt 2 EE U th W R 2] & A 8tel ¥ PyMem Free () & A3
Al A3 olle i vl &) & o 2] Al NULLE RHF Y o

error_pos 7} NULL ©] o} ™, *error_pos= A3 Al (size_t)-12 AAFFH L, A7 of|& A] F&E3}
A e el dd sz 44

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

Hlo]| EQ S olo|& B2 BExg & thA I Y e W Py Decodelocale () S48 AL L.

7Zd31: 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.

15 =4

PyUnicode_EncodeFSDefault ()€} PyUnicode_EncodeLocale () &4

WA 3500 7}

WA 37004 W7 o] §4& o] Al 5ho] %l UTF-8 = ol A UTF-8 1 79 S A& th.

B A 3809 A W A: The function now wuses the UTF-8 encoding on Windows if
Py_LegacyWindowsFSEn codingFlagis zero.

6.1.
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6.2 AIAE Bt

sys BE9] 7158 C A AN 2 T 4 9l s F92E 4 dUrh 25 R 2= e 2z
T35 AR o=z E AF = ,qsyspﬂg_q g gl Z= sk

PyObject *PySys_GetObject (const char *name)
WESkzh: A A 2R, Part of the Stable ABL sys RE A A A nameS W33 AL, 23814 kod
of| 9] & A sHA] ¢kl NULL S WU o)

int PySys_SetObject (const char *name, PyObject *v)
Part of the Stable ABL v7} NULL©] o}d 3 sys 52| nameS vZE A Yt} NULL O] ™ name-< sys
2EA AHAIFE YT 433t 0, ol ] Al -1 WY T}

void PySys_ResetWarnOptions ()
Part of the Stable ABL sys.warnoptions& ¥l 8|2EZ A A ATUTh o] b= py Initialize()
ool 328 5 A5k

void PySys_AddWarnOption (const wchar_t *s)
Part of the Stable ABL.  Append s to sys.warnoptions. This function must be called prior to
Py_Initialize () in order to affect the warnings filter list.

void PySys_AddWarnOptionUnicode (PyObject *unicode)
Fart of the Stable ABI. Append unicode to sys.warnoptions.

Note: this function is not currently usable from outside the CPython implementation, as it must be called prior to
the implicit import of warnings in Py_TInitialize () to be effective, but can’ t be called until enough of
the runtime has been initialized to permit the creation of Unicode objects.

void PySys_SetPath (const wchar_t *path)
Part of the Stable ABIL. Set sys.path to a list object of paths found in path which should be a list of paths
separated with the platform’ s search path delimiter (: on Unix, ; on Windows).

void PySys_WriteStdout (const char *format, ...)
FPart of the Stable ABL format2. 2 7]& = = %Q = }%% sys.stdout ol 7] &gt} 27 o] =3t
ZAAI 2

t2tE o 9= DA SHA syt (oFelE

A2 % 218 1000v1o] = 1ﬂiﬂﬂﬂ¢ﬁﬂﬂ—mmﬂﬂ o) o,
th 55, 0| 2L FAIG %s” Eo] Yol 2 HS v FU T o.<N>s” E
Uth o714 <N>& <N>of th2 Euie 8 ae ] ) 278 3w 1000v}o]
AR AR5 AU Th ER U 5 FHAL, obF 2 SAbE £ 22§

£9
Y
X8 skl A 28] of o
EES 2H5HA] g &
AT 5 Q%I
EA 7 LA AL sys.stdout 7 A A E o] QLA ko, Ll E WA A = A A (C 5F) sidoutdl] 7] 5
gk
void PySys_WriteStderr (const char *format, ...)
Part of the Stable ABL. PySys_WriteStdout ()2} ZA 2, Al sys. stderr o]} stderrol] 3 T}

void PySys_FormatStdout (const char *format, ...)
Part of the Stable ABL PySys_WriteStdout() 2+ - AF3F S 4= o] 2 2, o Al A &
PyUnicode FromFormatV ()5 AF§3te] ZMst HA| A& oo do|Z A= %] 9} 0}/\ Yt

WA 320 =7}

void PySys_FormatStderr (const char *format, ...)
Part of the Stable ABL. PySys_FormatStdout ()3 ZA 2 thAl sys. stderr O] stderrol] £t

B A 3.20 =7}
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void PySys_AddXOption (const wchar_t *s)
Fart of the Stable ABI since version 3.7. Parse s as a set of —X options and add them to the current options mapping
as returned by PySys_GetXOptions (). This function may be called prior to Py_Initialize ().

B A 3.20] F7}.

PyObject *PySys_GetXOptions ()
wkEh 7k W@ ZZ. Part of the Stable ABI since version 3.7. sys._xoptions2} FAFSHA, —x &4 2] X
g el E grEgy Tt ol 2 7F A8 s, NULL o] WHEE] 31 o 9] 7F A A g T

WA 320 F7h

int PySys_Audit (const char *event, const char *format, ...)
RE S FO0E A oHIES A UTH A3 A1 02 9HEkstar Aof) A] of| 9] & A3t 00] ofd
s wkEgh o).
If any hooks have been added, format and other arguments will be used to construct a tuple to pass. Apart from
N, the same format characters as used in Py_BuildValue () are available. If the built value is not a tuple, it

will be added into a single-element tuple. (The N format option consumes a reference, but since there is no way to
know whether arguments to this function will be consumed, using it may cause reference leaks.)

PY_SSIZE_T_CLEANO| o A=A HAGlol, # T FAb= F4 Py _ssize t& A 2|Ho]of
i

sys.audit () & o] T TL3 7|5 53
WA 3.89 7}

WA 38204 WA 4 T ERof| &) Py _ssize t2 L7 FYTh oA s, % £ g H A
A7y S UL

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
D4 P} 5 g 2ol Fe R hooke F 4G 435 02, W35
Aol 2sasiod g A ol s 43T o AP 59 1
SEEREEREE s

userData B = = ?}%4& AdgE Utk F 35+ g2 defdold 22 5 QlojA, o] A=
gtol M A& AR FxsHH kg th

o) G Py Tnitialize() o] Ao BEAE FAFULE AEY 2715 T 559,
S o] &2]al Exceptiono A AH ZFefA & o 2 S I A

o 2= A= A (silenced) k<51 Th.

The hook function is of type int (*)const char *event, PyObject *args, void

*userData, where args is guaranteed to be a PyTupleObject. The hook function is always called
with the GIL held by the Python interpreter that raised the event.

ZrAbel o 3 2hA 7 A W2 PEP 5782 RS Al 2. o|HIES YA 7| = A B3 2 2ho] B9
A g oIE ol hmiol S ok AAE B8 ot g AN G e
If the interpreter is initialized, this function raises a auditing event sy s . addaudithook with no arguments. If

any existing hooks raise an exception derived from Except i on, the new hook will not be added and the exception
is cleared. As a result, callers cannot assume that their hook has been added unless they control all existing hooks.

WA 3.8 F7}

E?L’

Y.
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6.3 TEMA O]

void Py_FatalError (const char *message)
Fart of the Stable ABI. Print a fatal error message and kill the process. No cleanup is performed. This function
should only be invoked when a condition is detected that would make it dangerous to continue using the Python
interpreter; e.g., when the object administration appears to be corrupted. On Unix, the standard C library function
abort () is called which will attempt to produce a core file.

Py LIMITED_API W2 27} ol H o] IA] ¢42 &, Py FatalError () &w A &9 o|55
Aoz 2aste Az AP YT

WA 39904 M7 B4 018 AF o7 2 Fn

void Py_Exit (int status)
Part of the Stable ABL A Z2NAE Z253YT) oA & Py FinalizeEx ()& E&3 T}
glolB & 2] &4 exit (status) B TEFYUTh Py_FinalizeEx () 7} o8& BA|51H, &
12002 243 g Ut}
H A 3.600 4 M7 shold 2] A o] A ol A 9] ol 2] 7} B = FAIE A k5T

int Py_AtExit (void (*func))

i

Part of the Stable ABL. Py _FinalizeEx ()7} 323 Ag Td4+5 55Ut A7 4= QA glo]
5350 1h& WA gojol At 9 271 92 PHE SHY 5 Aeveh BR0] 4B
W, Py AtExit ()€ 0& WH&EFUTH *‘jﬂﬁ}fﬂ -1& WUtk vpA o] S59 F e ot WA
2R 7 Ae F5E A @ W R LCEELERREERUEEEEERED
5= 7] wjFoll, funcol A 3}o] % API % % st <F FH U th

6.4 D E QUIEE 5}7|

PyObject *PyImport_ImportModule (const char *name)

vkt zk: A #Z. Part of the Stable ABL This is a simplified interface to Py Import_ImportModuleEx ()
below, leaving the globals and locals arguments set to NULL and level set to 0. When the name argument contains
a dot (when it specifies a submodule of a package), the fromlist argument is set to the list ['* '] so that the
return value is the named module rather than the top-level package containing it as would otherwise be the case.
(Unfortunately, this has an additional side effect when name in fact specifies a subpackage instead of a submodule:
the submodules specified in the package’s __all__ variable are loaded.) Return a new reference to the imported
module, or NULL with an exception set on failure. A failing import of a module doesn’ t leave the module in
sys.modules.

o Fot g AN YEEE ST
PyObject *PyImport_ImportModuleNoBlock (const char *name)
vzl A} 2. Part of the Stable ABIL. ©] &4~ pyImport_ImportModule ()2 HAH ¥A Y}
2

WA 33M WA 0] 7|52 HGEAHEVYZE FFS HFS A SA AAAASF U 2
JJrOl %339 1t, T Aol RES EHA B 5 o PJEE A&H 7] wf&oll, o] g9
SR = R 06}11 syt

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

* fromlist)
HEEgh A A2 EES YXE Ptk R ol T4 import_ () E S M Z AHT &
9%t
NS gre I E © R} A4 A7 A ol B A 2e FE, w25 A o197 A4 E NULLY
Ytk import_(> S}tz 7FR 2, bl o] QLA 2 fromlist 7} A -8-= A ¢k= 3 3| 7] A 2] A B B E 0]

845 e oo W g2 X449 A7 A Y YTk
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Olx E A= PyImport_ImportModule () A H B2XAS ZE AR E A A gk

PyObject *PyImport_ImportModulelLevelObject (PyObject *name, PyObject *globals, PyObject *lo-
cals, Py Ob/'ect * fromlist, int level)

w3k Al Z 2. Part of the Stable ABI since version 3.7. 52 YXE 3l % _1mport 0
P} o) B2 A B2 WEel, W sholdl B4 _impore () & B G FART 4
A% uh.
e 2 X E H BEo|U 4 Ao thE 22 FR, e Al Al 99 7 A NuLL Y
Utk __import__ () & upR7EA R, vl o] I A] 92 fromlist 7} Al A] = S 3 7] X 9] A B B E o]
S DS W] vhE Fh2 H A9 A A YT
B A 3.30]] &7}

PyObject *PyImport_ImportModulelevel (const char *name, PyObject *globals, PyObject *locals, Py-
Object * fromlist, int level)
w3k zk: A) ZZ. Part of the Stable ABL. Py Import_ImportModuleLevelObject ()2} v]5=3FA gL,
name-> -FUFZE AR thA UTF-82 A7 H Ex9 Yk
WA 33004 M level®] &5 32 Bl S8 A syt

PyObject *PyImport_Import (PyObject *name)

WESkZE: X| R, Part of the Stable ABL o] AL AR “AZTE & 3472 T &3 T4 F AEFH oA
AT (IA 9 0 A 33 0), B0 YEEE FILh. A HAS)  puitcine ol sl
__import_ () ¥FE TSN ol A SR LA E A2 E F5 Mgt dx2EVHFAES
ol g e,

o) o B4 W) YEES ALS T

PyObject *PyImport_ReloadModule (PyObject *m)
WSk A 22, Part of the Stable ABL. 25 & THA] 2 = (reload) U th A 229 BE sk A2 &
Rl Ur, A3 Al ol £ 7F 28 E NULL & R U T (o]w] 252 o -3 SA Y.

PyObject *PyImport_AddModuleObiject (PyObject *name)
Wkskgk: W el Z2Z. Part of the Stable ABI since version 3.7. Return the module object corresponding to a module
name. The name argument may be of the form package .module. First check the modules dictionary if there’
s one there, and if not, create a new one and insert it in the modules dictionary. Return NULL with an exception
set on failure.

ZF31: This function does not load or import the module; if the module wasn’ t already loaded, you will get an
empty module object. Use Py Import_ImportModule () or one of its variants to import a module. Package
structures implied by a dotted name for name are not created if not already present.

B A 3.30] F7}.

PyObject *PyImport_AddModule (const char *name)
w7k Wl 2 ZZ. Part of the Stable ABI. Similar to Py Import_AddModuleObject (), but the name is a
UTF-8 encoded string instead of a Unicode object.

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

ke 7k: A #Z. Part of the Stable ABI. Given a module name (possibly of the form package .module)
and a code object read from a Python bytecode file or obtained from the built-in function compile (), load
the module. Return a new reference to the module object, or NULL with an exception set if an error occurred.
name is removed from sys.modules in error cases, even if name was already in sys.modules on entry to
PyImport_ExecCodeModule (). Leaving incompletely initialized modules in sy s . modules is dangerous,
as imports of such modules have no way to know that the module object is an unknown (and probably damaged
with respect to the module author’ s intents) state.
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The module’ s __spec___and __ loader__ will be set, if not set already, with the appropriate values. The
spec’ s loader will be set to the module’ s ___1oader___ (if set) and to an instance of SourceFilelLoader
otherwise.

Themodule’s___file_  attribute will be set to the code object’ s co_filename. If applicable, __cached_
will also be set.

ol ¥4 oln] JEE AW BEL A 2EGYTh RES oA 2Eshe g wd By e

PyImport_ReloadModule ()& ZZ3IAAIL.
3 o

o2 FRE 22 AW, o)n] HEAA L A A FEE

name©] package .module & A2 A

o 48] 5o} A A A&y Th

PyImport_ExecCodeModuleEx () 9»]— PyImport_ExecCodeModuleWithPathnames ()&= % = ']—
Al /\]

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
w3k zk: A 2R, Part of the Stable ABIL. Like Py Import_ExecCodeModule (), butthe _ file_ at-
tribute of the module object is set to pathname if it is non-NULL.

PyImport_ExecCodeModulelithPathnames () & FZ 3 AL

PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname, Py-
Object *cpathname)
W7k A 2. Part of the Stable ABI since version 3.7. Like Py Import_ExecCodeModuleEx (), but the
__cached___ attribute of the module object is set to cpathname if it is non-NULL. Of the three functions, this is
the preferred one to use.

WA 330 &7}

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

char *pathname, const char *cpathname)
w3zl A ZFZ. Part of the Stable ABI. PyImport ExecCodeModuleObject ()2t AVSHA] T, name,

pathname D cpathname-2 UTF-8 2 Q1 Y H E2} L J Ut} pathname?] Zf°] NULLE A A H 7 oj@
Zxo) cpathname | A 2}oFsl=2] Lol Eﬂ &t}

B A 3.20] =7}

WA 3.30] 4] HA: Uses imp.source_from_cache () in calculating the source path if only the bytecode
path is provided.

long PyImport_GetMagicNumber ()
Part of the Stable ABL 3}o] % vlo]E & 319 (L™ .pyc 3+Y) 9] v 2 ¥ F (magic number) S ¥F8+-3H]
oh o] 2 W uhol B 2= whale] 4§ ankol ol 2] E ]k ukol B w4 = 243 of Itk ol
Al -1& kgt
WA 33004 WA A Al 12 vk o)

const char *PyImport_GetMagicTag ()
Part of the Stable ABL. PEP 3147 & 4] 5}o]|# vlo]E I & 3¢ o] 9] nj2 gl EXE &
sys.implementation.cache_tag® Zt2 AF g 4= Qa1 o] 4= t) Al AR5 of Shof] 2] 314 A

B A 3.20 F7}.

PyObject *PyImport_GetModuleDict ()
wkslzh: W@ A2, Part of the Stable ABL 25 #Ha] o] A5 = g2 (21 sys.modules) S Hh3t
Uit oA Qe el Fore) A B o] ] S 2

PyObject *PyImport_GetModule (PyObject *name)
w87k | &2, Part of the Stable ABI since version 3.8. £o] %X o] 50 2 oju] X E ¥ B ES HI3SIsH
O 5ol o} QEE 4] SFATHE NULLE WA T o2 & AR FA Beuich. 230l Asjala
NULLE WS o 2 & 47 g ok
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WA 3.7 7}

PyObject *PyImport_GetImporter (PyObject *path)
wkskgk: A) ZZ. Part of the Stable ABL. Return a finder object for a sys.path/pkg.__path__ item
path, possibly by fetching it from the sys.path_importer_ cache dict. If it wasn’ t yet cached, traverse
sys.path_hooks until a hook is found that can handle the path item. Return None if no hook could; this
tells our caller that the path based finder could not find a finder for this path item. Cache the result in sys.
path_importer_cache. Return a new reference to the finder object.

int PyImport_ImportFrozenModuleObject (PyObject *name)
Part of the Stable ABI since version 3.7. name©] 2t 0] 529 = & & X & (frozen module) S Z =3}
AFoE 12, BES B4 £3W 02, 27150 Asjst o] 98 45T 12 B Th 227}
Bl d2E A 25l HM28H W pylmport_ImportModule ()& AHE3HAAI 2. (B3E
o Fol £ TN L — o] Bt mE| oln] YEE H YL W) thA] ZEF Y
WA 330 F7}

WA340 WA _file  olEgHEL Ut BEC) 444 ggyth

1w A
int PyImport_ImportFrozenModule (const char *name)
Part of the Stable ABL. PyImport_ImportFrozenModuleObject ()%} B]<3}A 9 nameS FUIE
AA A UTF-8 2 Q7 G H E21d Juh
struct _frozen
O] AL freeze SEHF E (Fo| W AA8|Z 9 Tools/freeze/ A
O2azggeE Y 24 & o YYrth Include/import.hol Y= A

frt

}'1_14
N
o,

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

bi

const struct _frozen *PyImport_FrozenModules
o] ZOEBE_ frozen#HIA T L 77| EE 2 7]3lE =4, W87 EFE NULLe| U0 HlZEE
2dUth 222 BEo] X E @ o, o] Ho]EoA AAFUTH AR ZEE o] AE AHETHA
FHoz Y 222 RE AYAS AlTE 5 A5 Utk

int PyImport_AppendInittab (const char *name, PyObject * (*initfunc)) void

Part of the Stable ABL 7] &9 W EE HoE 9d BRES F7F Uk oz
PyImport_ExtendInittab ()& e W2k A ddd, HeolEe 3T 5+ glod -1& W
Ttk Al 52 nameol = o] 508 JXE E 5 9lo, inifunc T E A5 A3 JEE A

SEHe 27 R AU Py _Initialize () Aol Tl oF FU T

struct _inittab
Structure describing a single entry in the list of built-in modules. Each of these structures gives the name and
initialization function for a module built into the interpreter. The name is an ASCII encoded string. Programs

which embed Python may use an array of these structures in conjunction with Py Import_ExtendInittab ()
to provide additional built-in modules. The structure is defined in Include/import.h as:

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

[}]
S
o
fijn
11
H
Im
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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 C|O|E{ Oj&FE! X|&

°|¢ 3 L C AE b marshal RET 22 HolH Y42 A4g5tel 483E AN Y T4 U=S
Uk 493} FAOR Yo HE 2 B9 PO HE ThA 9 H AST 5 A 785 A&
u}aFe) 9 ool B8 A Ashe vl A8 £ 9 ulelve] BEE dojo g Th

S 3 2519 vho 27} WA A U

The module supports two versions of the data format: version 0 is the historical version, version 1 shares interned strings in
the file, and upon unmarshalling. Version 2 uses a binary format for floating point numbers. Py_MARSHAL_VERSION
indicates the current file format (currently 2).

void PyMarshal _WriteLongToFile (long value, FILE *file, int version)
long A< value g fileZ WU Th value®] 2519 320 E 7 7| 53Ut 7]+ long B2 279}
HA Lol version2 3L P A5 UEFY U T

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

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

gtol W AA| values file 2 vHEEU T version& 314 @ A& EFH 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)
W A 2. v value TS 29T vlo| E A A E WU T version& 3HY & A2 e
Ay

e 48 Ao e e o 92 4 duyth

long PyMarshal_ReadLongFromFile (FILE *file)
e17] Aol @ FILE* 9] Ho]E 2E ™A Clonge W&yt o] S A3t long?] 7] &
279k BAgle] 320 E gk 9 4 Y&y

o & Al, 2 A3t o] (EOFError)E A A3st1 -1& WY

e

int PyMarshal_ReadShortFromFile (FILE *file)
971 98 QA FILE* Q] Ho]E AE oA C short & ¥k T} o] 345 AFR8HH short o] 7] 2
37)9} FA ¢lo] 16U E ZHak &< 4~ 9t}

ol 2] Al, A A3l o 9] (EOFError) & A A3t -1& w3kg ).

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
wHEHgh A 2. 917] 9191 A9 FILE+ o) Hlol B AE Yol A shel A ARE BT,

of & A], 2 &3l 99 (EOFError, ValueError =¥ TypeError) S A A 813 NULLS HFEHgHY o}

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)
Wk A Fz. 7] Ae 49 FILEr 9 HolE AEFA ol AAE v o

PyMarshal_ ReadObjectFromFile ()2} &g, o] 4= ¢= -L]-O] A AAE A &S Zolet
D ARFoerHN, std dolHE m R0 AFH g 2 T Qlal, 3 A g H}"] A 9= il
WEelo] 9 Hol el A o AR AEL 5 AUt SHAoA ol A% §A S Aolehe

Al o] & AL "l o] A S AFRSHAIA L.

of & Al, A A3l of| Q] (EOFError, ValueError B+ TypeError) S A A 611 NULLS ¥FEHgHU o}
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PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
wkekgk: A R data7} 712 71 len vho] £ E R uho] = W 3 9] o] B 2= e A who] A A

£ wrskghch

ol & A, A A3} Q] (EOFError, ValueError & TypeError) S A A 83 NULLS vFsH3hu o},

6.6 QX 72 BA gt 75

These functions are useful when creating your own extensions functions and methods. Additional information and exam-
ples are available in extending-index.

AmE o]t T H A A /Ml PyArg ParseTuple (), PyArg ParseTupleAndKeywords () &
PyArg Parse ()£ BF A4 QAo 38 A S ol Eele ol AHeE = 2 AL (format strings)
& AETUTE 29 EALL ol @ 7 Bool o] L& BUL ST

Zll FAE-2 07 o] 4“9 &9 (format units)” 2 -4 F U TH W 9= ke stolH A& AW
Uth iAo o AU 252 FA 290 o AlFadUth 2 7HA o9& A9t 23 E F
Al A27bobd 29 9= WA o7 o]y ol gk Y 4 Az S @Y th ok ARl A,
2183 (quoted) P42 W T JUth; (53) 2& ko] 52 29 the] o} A x5k sho] A AR & Ut
(23] ¢t FHL2 F4E ALdf o ate CH4Y FJUrh

EXE 0

ol 2 WL ARSI AL A A MR R JAE AA o YN 2 T 5 dFUth wEE FUIZ = utoEY
FAo hat YA AFAE AT 27 st

22 YA A g 3 # 3= NULE $55 4 F5Uth

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

» Formats such as y* and s* fill a Py _buffer structure. This locks the underlying buffer so that the caller
can subsequently use the buffer even inside a Py BEGIN_ALLOW_THREADS block without the risk of mutable
data being resized or destroyed. As a result, you have to call PyBuffer Release () after you have finished
processing the data (or in any early abort case).

o 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).

« Other formats take a st r 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 thisbf_releasebuf fer requirement, there is no check to verify whether the input object is immutable
(e.g. whether it would honor a request for a writable buffer, or whether another thread can mutate the data).

Z+31: For all # variants of formats (s#, y#, etc.), the macro PY_SSTZE_T_CLEAN must be defined before including
Python.h. On Python 3.9 and older, the type of the length argument is Py_ssize_ tifthe PY_SSIZE_T_CLEAN
macro is defined, or int otherwise.
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s (str) [const char *] FUIE= 7 JE Z AT 7] FXL ol o gk 2B =
o g & o] %‘—é‘é ZaR= el i JEi Hof] A HUTH CEAE S NULE FE 9 Yt o] Ex1d
2 UAE 4 I 2AEE 2F3HA] goloF gty 28 thd valueError 412 7F A UL F U
s ﬁiﬂ% 'utf—8' AT YE A3t CEAE =2 HEH Ut o] W3o] A3 8}W, UnicodeError

b o

uho] =915 47 & WobSol4 spgvith 51 Al E J 22 WolEel 1 o] & C £}

1w l:l

oy
W3St W, PyUnicode _FSConverter () S converter2 0s EME AF&3= A o] 25Ut

WA 3500 A MG o] Holl=, sto]H FAFANA WZE d = XAEZL B AH W TypeError 7}
AU
s* (str & vlo| EL 5 Z1A]) [Py_buffer] o] W2 vlo]ELF
Uth 37} A F3 Py buffer FZRAZS AT ©]
24 5 IdFUTh FUZE AA & 'utf-8' AT S A

ok ol 2§ TE A& WolE
© A% C 249G 48 NUL Hho] =
$3hol CRAGR MAG Tk

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"' encod-
ing.

z (str == None) [const char *] s2} B|=3}X| 7k Flo] W AR 7} None ¥ =% =], o] ¢ C =AE7}
NULLZE AAFH Yt

z* (str, HPol E ¥ 57 7] 4] = None) [Py_buffer] s* 2} W] 3R 0, gbo] M A= None ¥ =% A5t
o] A% Py _buffer +Z2Ae buf W7 NULLE A Ytk

z# (str, read-only byfes-like object or None) [const char *, Py ssize t] s#2} 8|3l A| 9k, TtolH AA =
None ¥ % 95Utk o] F C*L{EW}NULLE*“GQHE}.

y (9]7] A& njo] =<7 2 A)) [const char *] This format converts a bytes-like object to a C pointer to a borrowed
character string; it does not accept Unicode objects. The bytes buffer must not contain embedded null bytes; if it
does, a ValueError exception is raised.

W 35004 W7 ol Ao, uhol = W H oA U vho] E 7L AR W Typerrror b WA H %
e},

y* (Uto] E 5 A A)) [Py_buffer] s* o o] 3 FUFAE A7} ofy 2} vlo] E G/ A A v hob= U Th
vlo]u 2] Hlo] el & WolE o= A% HH Yt
v (read only bytes-like object) [const char *, Py _ssize_ t] s#2] o] ¥ 2 FUF = 24| 7} o} g} nlolE
F AA vk ol Yt

S (bytes) [PyBytesObject *] Requires that the Python object is a byt es object, without attempting any conversion.
Raises TypeError if the object is not a bytes object. The C variable may also be declared as PyOb ject*.

Y (bytearray) [PyByteArrayObject *] Requires that the Python objectis abytearray object, without attempting
any conversion. Raises TypeError if the object is not a bytearray object. The C variable may also be
declared as PyObject*.

u (str) [const Py_UNICODE *] Convert a Python Unicode object to a C pointer to a NUL-terminated buffer of Uni-
code characters. You must pass the address of a Py UNICODE pointer variable, which will be filled with the
pointer to an existing Unicode buffer. Please note that the width of a Py UNTCODE character depends on compi-
lation options (it is either 16 or 32 bits). The Python string must not contain embedded null code points; if it does,
aValueError exception is raised.

WA 35014 WA: o) Ao, stol A EAGel A gE & nE
T 5

OQlE 7} 1A% TypeError 7}

bl
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Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Py_UNICODE API; please
migrate to using PyUnicode AsWideCharString ().

u# (str) [const Py_UNICODE #, Py_ssize_t] This variant on u stores into two C variables, the first one a pointer
to a Unicode data buffer, the second one its length. This variant allows null code points.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode AsWideCharString ().

Z (str or None) [const Py_UNICODE *] Like u, but the Python object may also be None, in which case the
Py_UNICODE pointer is set to NULL.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Py_ UNICODE API; please
migrate to using PyUnicode AsWideCharString().

Z# (str or None) [const Py_UNICODE *, Py ssize t] Like u#, but the Python object may also be None, in
which case the Py UNICODE pointer is set to NULL.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Py_ UNICODE API,; please
migrate to using PyUnicode_AsWideCharString ().

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 PyOb ject*.

w* (9]7]-27] ulo]| E 47 2|A]) [Py_buffer] o] ZH-L2 917]-27] §H Qe o] A5 FH}E BE AA
YUtk 3EA7} A B Py burfer FRAE A-LUth HH o= YA g nlol e} 239
Asyth T2A= WHRE & & WA W PyBuffer Release ()& Z& 8 oF g th

es (str) [const char *encoding, char **buffer] s2] o] HI 2 FUIEE EA HFHZE A7 G s= o] AHEH
Yt WA NUL vlo]| E7F 235 2] oF2 A7 4 o o] ¥ of] o3| A 2t 2H5 g Tt

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 ()33t 37|19 W5 & &F3tal, A TG H tlo]E & o] §{F ol HAletL =2

dYd 22 A E FESEE huffer s 24 FUTH T2 A Fol S W E A5 9190
PyMem_Free ()& ZZ38 oF &Yt}

et (str,bytes =+ bytearray) [const char *encoding, char **buffer] H}©]

o]

A 9F3 B AN TR B A9 3 es ok 2EUTh A, AL v
AYE Az Ag ATt AP ok

E BEAY AAE oA 2G5
E AL A7) A2

es# (str) [const char *encoding, char **buffer, Py ssize t *buffer_length] s#2] o]
AW 2 ATY s ol AH§H U es LW e, o] WYL NUL 2448 =
CES el
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.

% 714 25 BET) gk

ot g

*buffer7FNULL 21 & 7] 7|9, e B2 3 279 w3 & E3stal, ol sz dFdd H ol HE
BALSH *huffer S M2 S FH 2B A S FZRSEE AT UL SEAE=AIE T SGE HEHE
A 3L7] 9180 PyMem _Free ()& T &3l oF gt}
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*buffer 7t NULL 0] obd Z A & 7}31 714 (o]v] @FE W), pyArg ParseTuple ()& o] A& ¥
¥ 2 ARG BEAL Hbuffer_length ] 2 Ak w3 2712 AT 27 thE AF T H dl o] E H
F A NUL S 53U th W37 323 34 oW, valueError 7 A Z P Uth.

F A% 25, *buffer_length-= -3 NUL H}o]| EE A 2] st AT JH d o] 9] doj= AAHH YT}

et# (str, bytes or bytearray) [const char *encoding, char **buffer, Py ssize_t *buffer_length] v} o]
E ZAE AAE A YA L SHA U= F2 At es# & 25Utk A, FAE
Hiol E FAd A 7F ) W2 ALH JAF Y-S AR Sk 7R v Th

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

B (int) [unsigned char] Convert a Python integer to a tiny int without overflow checking, stored in a C unsigned
char.

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

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

K (int) [unsigned long long] Convert a Python integer to a C unsigned long long without overflow checking.
n (int) [Py ssize t] T}o|W A4 E CPy_ssize t=2 AT T

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

WA 3304 HA: bytearray AAE 5234t}
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]H B 445 C Py complex +ZAE AT

7|E} ZHA|

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 PyOb ject*) into which the object pointer is stored. If the Python object does not have the required type,
TypeError is raised.
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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 starus 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.

If the converter returns Py_CLEANUP_SUPPORTED, it may get called a second time if the argument parsing
eventually fails, giving the converter a chance to release any memory that it had already allocated. In this second
call, the object parameter will be NULL; address will have the same value as in the original call.

B A 3.10] A4 ¥H7: Py_CLEANUP_SUPPORTED was added.

p (bool) [int] AZH ko] 2l %2 HAE (22 predicate) 331 272 F5HC WA A% GOE WF
FUch Ba o] ol s 12, Ao H 002 AHFUTH BE §E 2 Thol 4 %L &Lk
shol o] =2 ke Hl2E S ol ek A B Ul §L truth & FE AN 2

B A 3.30] &7}

(items) (tuple) [matching-items] 2} A= 2 o] 7}itemsoll Y= =W T o] 4291 glo] A /\] Ao oF T}
C AAE L items®] 78 9 B0 )3 Fuich AA2e] 2R B9+ FHE 5 AU
It is possible to pass “long” integers (integers whose value exceeds the platform’ s LONG_MAX) however no proper range

checking is done — the most significant bits are silently truncated when the receiving field is too small to receive the value
(actually, the semantics are inherited from downcasts in C — your mileage may vary).

@ b e BAE 29 EAGe] A 9 n)7} A5 U $ 08 BE el A e £ gFUTh 2EL:
| ol 2l A7} ) Al ol A A7 A e A S ST A8 Al S P e C W 72
Gro= 271315 ofof Futh— A A Ax7t A A F& W, pyarg ParseTuple ()& 3G C

FIUWES A=A gsUrh
$ PyArg ParseTupleAndKeywords () A&: 3to]# Q1 glAE L] YW Z] Q271 7|9 = A
LT @A, RE 9IS A8 AAE A Axjolob Sz, & 34 T EALol
275 of o g ok,
B A 3.30] &7}
W G FAEE of7]oA 2 UTH FE A9 AL ‘i]ﬁ H A Ao A G o] F o2 AR FH YT

(PyArg_ParseTuple () ©] ‘3““/\] 7] o2l “AFd= ).

i ZUW AR B AEE 7oA S Th AlnlEE o BAFE 2 7] ol 3 WA A 9] ol 2] A A] T Al of ]
A A2 AR H YT - 8 = A2E WA T

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)!

o) 8 ol HYH & F7} A £ 240 o5 o] AR & W] Faolop gtk o] L A
el 4% AFshe vl A8 U 92 L9 99 Aaso A 2Ed v, 0 i) B Qe ges
A= B b A7} A5y Th o] A9 sl 29 w9lel ol A4 Y A3 Aok g o

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 corre-
sponding to that and the following format units are left untouched.

S
wn 1e
go, o
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=
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AP| &t

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
Part of the Stable ABL 9] X] v} 7] W mt 2| 42 H5l= o v H4S
w22 gtk AnahE, A4S BEsin 4 Ae o9 S A AT

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
Part of the Stable ABL  7}WH 7|49 QA7 ofd valistE HolEQtiE HES A 954,
PyArg ParseTuple ()3 34}

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

words(], ...)
Part of the Stable ABI. Parse the parameters of a function that takes both positional and keyword parameters into

local variables. The keywords argument is a NULL-terminated array of keyword parameter names. Empty names
denote positional-only parameters. Returns true on success; on failure, it returns false and raises the appropriate
exception.

WA 3.6004 M 9248 w7l Wil thek A o] F74E 5yt

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char * format, char *key-
words|], va_list vargs)
Part of the Stable ABL.  7}¥ 749 21X 7F o}y valistE WolEott= AL AL 5HH,
PyArg_ParseTupleAndKeywords () 2 5L gt}.

int PyArg_ValidateKeywordArguments (PyObject*)
Part of the Stable ABIL 719 & oz 9dAY
PyArg_ParseTupleAndKeywords () 7} AF& 5 X &
SERERS EE e ER
B A 3.20] F7}.

int PyArg_Parse (PyObject *args, const char *format, ...)
Part of the Stable ABI. Function used to deconstruct the argument lists of “old-style” functions — these are
functions which use the METH_OLDARGS parameter parsing method, which has been removed in Python 3. This
is not recommended for use in parameter parsing in new code, and most code in the standard interpreter has been
modified to no longer use this for that purpose. It does remain a convenient way to decompose other tuples, however,
and may continue to be used for that purpose.

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

Part of the Stable ABL. 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
PyOb ject* 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.

This is an example of the use of this function, taken from the sources for the _weakref helper module for weak
references:

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

(THE seTATol A1)
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R s S e e P I )

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

return result;

}

o] A o| A PyArg UnpackTuple () o] 3+ TEL PyArg ParseTuple ()l thdt o2 T &3 A
Aoz ==}

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

6.6.2 gt 15

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

Wk Zk: A) &2, 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 ()= 34 F&& 754 = a5yt 2R ALl = o4 =9 o917}
HAS M FES FHFFUCE 2% FAE 0] vlof 910w, None& WY T} 23] 3FLte] 2
g Eo w97} 7| S el AA 7L B ol A vk gt 2717} 00]1 191 B

e bl Ml
o M2, oo

oS 23st, o3

S E S s, £ EAELS TR FOAANL.

s s# XM A, vl W37t dolEE W AR ol AFat7] A8 i 42 AEdE o,
Bag v ol E7F BAE UL S A7 Al Sk ‘:HJJ—Py BuildvValue ()7} HE A o o4 3
257 gFUth 5, o8] F=7malloc () & &3 FFE ¥R e|E py_Buildvalue ()]
AGsH, Ak Py Buildvalue () 7} HFEE H o 2 £ o] i’E7]—%H%UﬂE_ﬂoﬂ 03] free() 2 5%
S oF gyt

E]"% /éﬂgoﬂ/ﬂ, ?_]%‘% 63/‘9[%‘ EBH E}%%\/]D} (C:L) -‘J'E 0]—9,] %o]-%% __\:f._g]i %%7}1%}—5&_ -‘-—q_o],}ﬁ
A FAUeh [HHE2] o 52 AL C g U

A 2o, ¥, 22 W dEs U EALANAN FAFUT GHA T s# 9 22 20 9 el A=
ol duUrth. o] AL 7l T W B IS = ¢ 97] 44 W= g AFLE 4 94tk

s (str == None) [const char *] 'utf-8' A F P AlL5le] -2 8 C EXEL g}o]H str AAZ
RS T C 224 E B 7} NULLo] B, None o] A8 H T,

s# (stror None) [const char *, Py ssize t] 'utf-8' A IS A3} C EAEH 1 Zo)E 5}
o] str AR Z WSt CEAE A 7FNULL o] W, 4 o] 7} - A] =] 31 None ©] ¥H8H Ut}

y (bytes) [const char *] ©]Z12 C £A 4 Fo] M bytes A2 A Yh C FAE 2AEH 7}
NULL©] @, None ©| ¥F8-g Ut}

yi# (bytes) [const char *, Py _ssize t] o|A2CE
EAFE Z QIE 7FNULL O] W, None ©] WHHE Y T

z (str == None) [const char *] s} 25U Th

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

A Q) 2 Aol & Fhold AR 2 WHFUT C

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 F = (UTF-16 == UCS-4) d o] E] W3 e} 1 ZolE 3}
olfl FUZE AAE HEAFUTH FUIZE W3 Z2H 7P NULL©] ¥, 4 o] 7} A 5] 3L None ©]
Llie=RRh=
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U (str == None) [const char *] s} 25U Th

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

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] Converta 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] Converta C unsigned long long to a Python integer object.
n (int) [Py _ssize t] C Py _ssize tZ= ¥o|H A4 2 W3tshr}

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 TR A S ofo|H BEA4 2 HEg o}

O (object) [PyObject *] Pass a Python object untouched but create a new strong reference to it (i.e. its reference
count is incremented by one). If the object passed in is a NULL pointer, it is assumed that this was caused be-
cause the call producing the argument found an error and set an exception. Therefore, Py BuildvValue ()
will return NULL but won’ t raise an exception. If no exception has been raised yet, SystemError is set.

S (object) [PyObject *] 02} Z<54t}.

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] CZLe] A AAE
[items] (list) [matching-items] C7}e] A ALE & $71 22 gol A glAEZ HEF ]

{items} (dict) [matching-items] CZ}2] A DAE afo) o
2 gAv g ef stue] 53 Frhstod, bz 719 o 2 AR U T

c}.
BA
EZH BExpgof o )7} 1o, SystemError o] €] 7} A A= 1 NULL o] BHEHE U T}
I}

I
-
N

?1_4

lo
jf_l,
o,
rx
A
3
fru
29
riot
9
<
In)

K

PyObject *Py_VaBuildValue (const char *format, va_list vargs)
wkskzk: X) 22, Part of the Stable ABL 7FH 7] 4~9] Q1 217} o} va_listE Hhol= <l
Py _Buildvalue ()2 Z<L g}

= Ae AL st
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S22 RS £R0E £A4D 292 A% T4
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

Part of the Stable ABL. 2 214 formatJ)r—%—ﬂ' il Z]'Oﬂ we}size HFOl EE H A =S sr2 S H T
T2 wF L H o)A snprintf(3)E BHAAL

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va list va)
Part of the Stable ABL. 2™ B 2}4 format 7} 7} AR} 5 vaoll et size O ES @A Y& sr 2
93Utk Fd2 M7 slo]A] vsnprintf (3) & E*‘ Al &

PyOS_snprintf ()%} PyOS Vsnprlntf()% EECgolBe g &4 snprintf () & vsnprintf () &
AT 159 248 AA 2AelA B2 C B4 ABHA i wze] ABE F4L B A

U},
H = NS A strsize-1]0°] FA '\0' o] HEE T ) strol size HFO)E(Z 3] '\0' Z3HE Z 3| A
AR S Uth T 84 2% str = NULL, size > 0, format != NULL Y size < INT MAXE &
sttt ol= 2%y 37|15 Z2ASE=CI99n = snprintf (NULL, 0, ...)o3]@3st= Ao] o=
=9lof 4}@&3
o] Lo W () S E}%A o] 3| A= ofof Fith:

e 0 <= rv < size @ u], &8 HE o AZIow rv EX7Fsrol 71 E3FH AS YT (strirv] 9 3

"\O' Hfo|E Xilﬂ)-

erv >= size 4 u, 8 W] I ¥ rv + 1 vHfolES WH 7} 83t
strsize—-1] EO]‘IH \O'?J\/]D}.

e rv < 0], “@7F U Qo] Ao tHU T oWl E str[size-1]-S '\0' o] AT sire] YriA
A= A gkt o9 &gt Al s FAE wet thE Y Tth

e Bt 2L SHA 2Ll 2242 MBS AT

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)
Part of the Stable ABL. 219 s & double @ W33l 7, A A }o] M of 9] 2 v A ZA T} 3] 85 =
B9 AT s7F Aot 8 S 7hA 4= Quhs AL A Q) st FFo] Mo float () AR}
S8ohe B4 ol B3 AU MBS A 2oL = %aﬂuw
endptr©] NULLO| ¥, A Ex14S M3t Ex1go] s A4A =2}
ValueError& YA 7|31 -1.0& Wy o)

frashs

AQ

"ol ol

1=H

endptr ©] NULL ©] o} W, 758t gt @2 2145 HEst *endptrO] W 3lE 2] o4O X MR B

7H) 71 =5 AP o fx}@‘«l 27V AAHERRF 243 A KR EF o] ob W, *endptr
o] Bzl o] A1 &L 718 7| =2 A A5}, ValueError & 3¢ gm 713 -1.0< s

s 7Hfloatol] A 7gst7]o UF 2 32 e off (& S0, A8 SHAZNA "1e500" 7} 18 FAE
Y}, overflow_exceptionZ}NULLO|H (& 23 K59 3H7A) Py HUGE_VAL-S WI3ls}al, o] ™
oelx AR Uttt 1387 %2, overflow_exception 3ol o2 AAE 7}2] Aok
Ut o8 AT -1 08 ETh F 39 R, A gooheel A A 2AE
7he] 7| =& *endptrg AR g th

WE  OhE oo WA (8 Sof H=e 15 o @), 4 A% shol A 9 S A} 1.0
ukekghu o,

B A 3.10] &7}

char *PyOS_double_to_string (double val, char format_ code int precision, int flags, int *ptype)
Part of the Stable ABL. Al &% format_code, precision X flagsS A+-&3}14] double val-& EAIE E W33}
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format_code’s e, BT, VEY, VBT, gt 1Y T fr F Spupol ok ST r o] A, A1 precision
2 00]ofo} 5w FAG UL 'r' EW AEL EF repr () AL AFFUTH

a1
flags+=Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 F=+ Py_DTSF_ALT & 07] o] A or & 4= A F
Ytk
¢ Py_DTSF_SIGN-Z val7} &7} obd w2 74 whshe Z21d ol 35 227 e+ 22 537
Ut

e Py_DTSF_ALT &+ “Uj iﬂ” Zug FH& } A
PyOS_snprintf () "#' AR A ek A E FxFHA L.

’T_I

INITE, Py_DTST_INFINITE =+

ENaNQE YERIU T

ptype©] NULL©] oty d, Z €7} 74 7]& g2 Py DTST_
Z Ea ™
Stof| Asfetd NULLY YT EEA=

o
fix _
Py_DTST_NAN % StU& AR5 o, val7} 22t -8 o, 73 5
vls) zke W3y -‘—:,'—Z]-Oﬂo] 9= bufferol) 3 = E] o] ALY, W
PyMem_Free () S &3] WIdd EXE L3

B A 3.1 &7}

int PyOS_stricmp (const char *s/, const char *s2)
Case insensitive comparison of strings. The function works almost identically to st rcmp () except that it ignores
the case.

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)
Case insensitive comparison of strings. The function works almost identically to st rncmp () except that it ignores
the case.

6.8 2|EEM

PyObject *PyEval_GetBuiltins (void)
vk 2k A & 2R, Part of the Stable ABL & 2 A
‘i el IE Z 21 H 9 builtins 2] YA 2] S Wk
PyObject *PyEval_GetLocals (void)

vk gk 8 22, Part of the Stable ABL. Return a dictionary of the local variables in the current execution
frame, or NULL if no frame is currently executing.

ze g} dA A B9 = Qo] Yo Ads

3
k.

PyObject *PyEval_GetGlobals (void)
Wk W™ 2. Part of the Stable ABL. @A A3 Ze o] Ao W gMelE kst AL, AR
A3 Az qlo] glew NuLLg W Tk

PyFrameObject *PyEval_GetFrame (void)
vkt zh: Wl ZZ. Part of the Stable ABL. @A 2] 249 = Ae]2] =8 S vy A 23 =9
z do] glew NuLL Y Y Tk

PyThreadState_GetFrame () T TR 3IAAIL

PyFrameObject *PyFrame_GetBack (PyFrameObject * frame)
Get the frame next outer frame.

Return a strong reference, or NULL if frame has no outer frame.
frame must not be NULL.
WA 390 =7}

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

m
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Return a strong reference
frame must not be NULL. The result (frame code) cannot be NULL

WA 3.9 =7}
int PyFrame_GetLineNumber (PyFrameObject * frame
Fart of the Stable ABI since version 3.10. Return the line number that frame is currently executing

frame must not be NULL
const char *PyEval_GetFuncName (PyObject * func)
Part of the Stable ABL func7} &, S8 = QA AW funce] o] &S wiEsta, 1
funce] @] o2& whag T,
const char *PyEval_GetFuncDesc (PyObject * func)
Part of the Stable ABL func®] 3ol we} A% ExE S ¥1a3 ) ¥i3l ghol = 3 2 mA =9 «()”,
7 instance” & ” object” 7} 23 U 1’/]- PyEval_GetFuncName ()& ZA3}e} o]ojE o]

> constructor”,

func®} AA¥g o] HUth

EPNTRNETRES

ojn

6.9 [ H
int PyCodec_Register (PyObject *search_function
Part of the Stable ABL. |28 79 AM -5 S E3H T}
As side effect, this tries to load the encodings package, if not yet done, to make sure that it is always first in the

int PyCodec_Unregister (PyObject *search_function)
search function is not registered, do nothing. Return O on success. Raise an exception and return -1 on error

sk o o]

ful

list of search functions
jec
Fart of the Stable ABI since version 3.10. Unregister a codec search function and clear the registry’ s cache. If the

so] glAof whet1 o} 02

WA 3100 7}
int PyCodec_KnownEncoding (const char *encoding)

Part of the Stable ABL. A A ¥ encoding°l] 3l 5=49
tﬂ—"\ = ‘Cﬂ—/\]- H:r_zg-l/] I‘/]—
PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Wizl A ZHZ. Part of the Stable ABIL. 4w €] 7]4l o1 7t API
object errors = A28 ] 7o) & A854o) A 3D encodingf TS WA A P2 A9
Utk Zdo] Fojd 72 e 7‘]"9‘3]'7] A3l errors7FNULL € 4= AFUTE AFHE S ¢ glod
LookupErrorE TAA ] 71 1/] 1’4—
PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
e 7k A ZHZ. Part of the Stable ABIL. 4WF Z 9] 7]4l t] 75 API
W= AHSske] A4 = encoding"ﬂ e HAd v 2y e A9y
) 4 syt ARHE 2 5 go

o H=E

BA -
errors= 74 2] of| & A 2]
Ut Zdlo] AolH 7] B W2 AF8-517] 93 errors 7} NULL 2

object+=
LookupErrorS A Al A Yt}
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6.9.1 3= x35| API

o5 ol A, encoding TAE S BF AEAE HEE O 23 FHEZ, o] Y AYS
NawAE 28 A FUth 29 o] gloW, KeyError 7} A A ¥ 21 NULL ©] &}

PyObject *PyCodec_Encoder (const char *encoding)
Wkskgh: A 2R, Part of the Stable ABL 9] A encoding ] t) 3t Q1 20 & 7143t}

PyObject ¥*PyCodec_Decoder (const char *encoding)
Hkek gk A . Part of the Stable ABL 5201 A encoding | t 3 ] T & 714 F U th

PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
vt e Zk: A 2. Part of the Stable ABL. A A ¥ encoding || ™ 3F IncrementalEncoder AR E 7}A %

o,

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
w7k A ZHZ. Part of the Stable ABL. A A & encoding©l| ) 3F IncrementalDecoder AAE 7FA %

U,

PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
wkEL gk A ZZ. Part of the Stable ABL 2] A | encoding ] W] 3 St reamReader HE ] T+ 5 714 J
g},

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
v g Zk: A 2R, Part of the Stable ABL. A A | encoding ] ™} 3 St reamWiriter HEE] T4+ 5 714 F

Yo,

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

int PyCodec_RegisterError (const char *name, PyObject *error)
Part of the Stable ABL. A A H name 2 2 o &] X 8] ZW S errors 55
tBAN YT 5 9 vl =S WAST, AT E/HIE §4E
TEAGHAANS W o] 2 F4E 2T

Utk fdo] Ad79dT 4
=3 0f] name ©] error " 7}

l-Oll ]I?‘J

ZF W& 39 9 A Z UnicodeEncodeError, UnicodeDecodeError FE =
UnicodeTranslateError®] AAE NG Whofgol=d], A7 5= AU vl EQ Al A
9F o] 59 A& FALAAY ez Ao et AERE FI YFUTH (o] BERE FE5+ T+
frus = o & AAE ZRsHA L), TN FoAR A& §/\]7] ALy, A 7F A= AlA 29 A<}
e FAGAA dFFY/H D= ‘;]’/‘1 /\]X]'OHO]: St LEIAZ A Fete A4S 2@ + FE
FE2 vkl o i Th

430t 05, ol -1& whshhoh

PyObject *PyCodec_LookupError (const char *name)
v gk A ZZ. Part of the Stable ABL name 22 524 o8] A g 29 &4+-E 5 Ut S5 A2
NULLo] A E 4 Ql=l, ol & “strict” o \’41@ o2l Al F o] vy Yt

PyObject *PyCodec_StrictErrors (PyObject *exc)
W37k 3AF NULL. Part of the Stable ABL excE o] 2] & 9 A 71U T},

PyObject *PyCodec_IgnoreErrors (PyObject *exc)
w3k gk: A ZHZ. Part of the Stable ABL ZEH 488 AYH 1, FUIE o ¢S FA gt}

PyObject *PyCodec_ReplaceErrors (PyObject *exc)
vk3k 2k A ZHZ. Part of the Stable ABL. U I E Q13 Y o] 2] & 2 VY U+FFFDE X 3-3F th

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Hk3kgh: A} ZZ. Part of the Stable ABL FUZ = Q1379 o8] & XML &2} %2 2 |85}

¢
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PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
HE2hgk: A 2. Part of the Stable ABL. FUFE QY ol & W SehA] o] 2A O] Z (\x, \u Z\U)E
A g o,

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
wtE 7k A ZFZ. Part of the Stable ABI since version 3.7. U IZE AT Y o 2] E \N{...} o|aAo|Z 2
A
W7 3,500 27

6.9. 3 SEAQ X &4 87
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ol Zol T AA L FH FASH, L FHAT FF AA B (€ 5o, EEXA I EE EE
Al Q) shold AA 9 AT 2§t AEH A oke AA Foll AHEE |, stol A o 9] 7F g ok
_ o=

PyList_New () WS QA g g=o] o} NuLLo] obd ghow AHH A he e AE A g 2o, A
2713}5 2] ke Ao A= o] T2 A

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 Notlmplemented and return it).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
Print an object o, on file fp. Returns —1 on error. The flags argument is used to enable certain printing options.
The only option currently supported is Py_ PRINT_RAW; if given, the str () of the object is written instead of
the repr ().

int PyObject_HasAttrx (PyObject *o, PyObject *attr_name)
Fart of the Stable ABI. Returns 1 if o has the attribute atfr_name, and 0 otherwise. This is equivalent to the Python
expression hasattr (o, attr_name). This function always succeeds.

Note that exceptions which occur while calling __getattr_ () and __getattribute__ () methods will
get suppressed. To get error reporting use PyObject_GetAttr () instead.

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
Part of the Stable ABI. Returns 1 if o has the attribute atfr_name, and 0 otherwise. This is equivalent to the Python
expression hasattr (o, attr_name). This function always succeeds.

Note that exceptions which occur while calling __ _getattr__ () and __getattribute__ ()
methods and creating a temporary string object will get suppressed. To get error reporting use
PyObject_GetAttrString () instead.
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PyObject *PyObiject_GetAttr (PyObject *o, PyObject *attr_name)
WESkZE: A ZFZ. Part of the Stable ABL. A A 09| A attr_name o) }= o] E9] o] EHEE 711 th
AEotH o ETRE g2, Aofstd nUuLL S R YT o] AL 3to] W A o.attr_name} F
S

PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
ks 7k: A ZZ. Part of the Stable ABL Retrieve an attribute named attr_name from object 0. Returns the
attribute value on success, or NULL on failure. This is the equivalent of the Python expression o.attr_name.

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject *name)
vt zk: | ZFZ. Part of the Stable ABL. & A 9] tp_getattro &Fo Bix T &= vl o ETHE A H
(getter) T~ AR (b)) __dict_ o Y& o] EHERT ofYet AA 2] MROY &= Fe 29
gAvEed gle a9 E Z5 Ut descriptorsoll 2 98 2|, vl o8 AT HE £ ALTHE 0]
EZHEHT A v HlolE a3 HEl= 28X S5t 22X o AttributeError

ey g o

int PyObject_SetAttr (PyObject *o, PyObject *attr_name PyObject *v)
Part of the Stable ABIL. A XA ooll Tth3l, attr_nameo])eh= o] 22 o] EBJHE ZFS v o & ARt} 49
Al ol 918 MY A| 7] 31 -1S EEUTH A5 02 MBI Th o] 212 5ol A 2 0. attr name
- v} EE UL,

vZFNULLO|H, o EHEZ A Yth o] 5282 H X5 Q3 Pyobject_DelAttr ()2 HAF 9]

Sutheh @A A AL AL o] glgych

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
Part of the Stable ABL. A ool T} 3l, attr_name©] 2= 0|52 JJEHE 3t v o2 AA S} Ay
Al A& LB A7) A -1 Wby T} A3 etd O < HESg o) o] A J‘rO] W B o.attr_name
= vo} ==3 L}

vZFNULL O], o] E B R E 7} A= A T, 0] 7] H A QA PyObject_DelAttrString ()22

A= s U

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Part of the Stable ABL. & 1A 8] tp_setattro<Fol v X H &= Aut o] EE] HE A E (setter) &} E 2] E
(deleter) <. 1A 2] MROO| Sl= S 29 gAY oA HolB aaHHE o, HAEE A2
B g vele] Qe o ERES A AR S AuT $AFIT. 124 o, A o)
(SAEHe) _dict_ oA o= el R ek Hgs AvkAA P Uk JF5He 0o] MkE 3, 194 o w
AttributeError 7} A3} -1 0] i3S Y Th

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
AA ool th3ll, attr_name ©) 2= ©] 52 A EREE A FUTh Adf A] -1& W&k o] Z
gtolH BA del o.attr named} == Tl

int PyObject_DelAttrString (PyObject *o, const char *attr_name)

A ooll thal, attr_name ol 2= ©o] 5] A EFREE AAF U Ao A] -1 HFF Yt o] A
vtol A E4 del o.attr_named F5FUTh

flo

ml
rlo

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
Wbtk A Z2Z. Part of the Stable ABI since version 3.10. __dict__ Y223 HE 2] Al (getter) & ] o+
A5t Q) 77, Weshe S48 BETh

WA 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
Part of the Stable ABI since version 3.7. __dict__ Y 23T HE 9 A (setter) & § SF LubA o £
FHL YA A2 8 2ebA) ks th

WA 330 37}

PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Wk3kzk: A 2. Part of the Stable ABL. Compare the values of o/ and 02 using the operation specified by
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opid, which must be one of Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT, or Py_GE, corresponding to <, <=, ==,
=, >, or >= respectively. This is the equivalent of the Python expression o1 op 02, where op is the operator
corresponding to opid. Returns the value of the comparison on success, or NULL on failure.

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

Fart of the Stable ABI. Compare the values of o/ and o2 using the operation specified by opid, which must be one
of Py LT,Py_LE,Py_EQ,Py_NE,Py_ GT,or Py_GE, corresponding to <, <=, ==, ! =, >, or >= respectively.
Returns —1 on error, 0 if the result is false, 1 otherwise. This is the equivalent of the Python expression o1 op
02, where op is the operator corresponding to opid.

Zh31:

If 0l and 02 are the same object, PyOb ject_RichCompareBool () will always return 1 for Py_EQ and 0

for Py_NE.

PyObject *PyObject_Format (PyObject *obj, PyObject * format_spec)

Part of the Stable ABI. Format obj using format_spec. This is equivalent to the Python expression format (ob7j,
format_spec).

format_spec may be NULL. In this case the call is equivalent to format (ob3j). Returns the formatted string on
success, NULL on failure.

PyObject *PyObject_Repr (PyObject *0)

¥k} zk: A 2. Part of the Stable ABL AR 09] 2Ad 3L AU A2 EAd 3L,
Ao st NULLE WU T o] A2 Thol A R H 4] repr (o) & 5 UL repr () W o

SEE- S8
WA 34014 W7: o Fol ol Al LM 1 o} o] EFE o] glof B )98 283 MelA RES
Fuick,

PyObject *PyObject_ASCII (PyObject *0)

Wz A ZZ. Part of the Stable ABL. PyObject_Repr () A ¥, AA| 09 EAYE £H S A AHSHA |
\x, \u = \U o]~ 7 1# AF&3tod Pyobject_Repr () o] WrE3E 221 of| Al B] ASCII &A1&
ol A ]i sttt o] AL mtol A 20 A Pyobject_Repr()o] & w13 A FA BEXAE S
A3yt ascii ( ‘Hﬂﬂ of of&f &gtk

PyObject *PyObiject_Str (PyObject *0)

Ll e /\H ZY 2. Part of the Stable ABL. A 02] 21d £ L ALt A3 A 22319 53 &, A3
ANULLE MRGUILE o€ Hol L8 sir (0) % FEFUT sz () W Bl 21
print () ol A= TESH U th

‘H%ﬂ3.4°ﬂ’ﬂ W7 o] ol o] Al T L oj A o] £3E o] glo] &/ o9 E 283 A AEF
ek,

PyObject *PyObject_Bytes (PyObject *0)

~

vkskzk: Al FZE. Part of the Stable ABL A A 0] Hlo|EYQ T3 L A L}f;;h,]r/} A s NULL S, A2
st viol| EE A E R Uth ol o7 A5 7Fobd wf Sho]x XA bytes (o) 2 55 FUTH
bytes (o) 2t 2,07} AFolH 02 R 27|35 vfo| EE A A T4l TypeError7} ‘:‘“3?’“4‘:}

a9

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)

Part of the Stable ABL. Z @) 2 derived 7} S 2 clsQ} 5 LA Y clsoll A A A H 18 wEhsha,
1

a8z ¢go 0 vtk o 7 3 A StE -1 2 vkt

3
cls7} FE o], clse] BE 5ol thah A7 4B F U Aol
Lo] §1, 184 9Fo® 0ol Hurk,

If cls has a _ subclasscheck__ () method, it will be called to determine the subclass status as described
in PEP 3119. Otherwise, derived is a subclass of cls if it is a direct or indirect subclass, i.e. contained in cls.

v
;;:?

Shite) Aol 4] 1 wHEkshE ATk

Hl
p

7.1.

WA Z2ES 91
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Normally only class objects, i.e. instances of type or a derived class, are considered classes. However, objects
can override this by havinga __bases___ attribute (which must be a tuple of base classes).

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
Part of the Stable ABL. inst7}cls 23 2 clsQ]) A B Ze 9] daEH 0] 18 WkEsl, 1
0S ke o) o g 7 A S 1S ksl o 9] & A A gt

cls7h FEOI W, clsS] WLE FEol thah AAIL SABUTE Hol = Shbe] AAL)A 12 MHHA A
1o] 93, 297 gk 0o] uth

If cIlshasa ___instancecheck__ () method, it will be called to determine the subclass status as described in
PEP 3119. Otherwise, inst is an instance of cls if its class is a subclass of cIs.

A

ot
52
[o
)

An instance inst can override what is considered its class by havinga __class___ attribute.

An object cls can override if it is considered a class, and what its base classes are, by havinga___bases___ attribute
(which must be a tuple of base classes).

Py_hash_t PyObject_Hash (PyObject *0)
Part of the Stable ABL 2] 0] A7k A 2Vek 3 wlahghUth Asabd -1 wag T o AL
sto]# £d 4] hash (o) & F5 YT

W7 32004 WA: B oA Py_hash U Th. o) AL Py ssize 9 e 79 BT Y A
9,

Py_hash_t PyObject_HashNotImplemented (PyObject *0)
Part of the Stable ABL type (o) 7} S| A| 7}531A] 4SS UEHU &= TypeError 2 AAs T -1L u3
FUTH o] B4 tp_hash SE 0| A 4D ] 545k AW Wolx, QE Z 2] Elo] W ol 34 H5etA]
oro o mx|A o7 4t}

int PyObject_IsTrue (PyObject *0)

Part of the Stable ABL. A o0& o7 7153 18, 2184 9¢ow 08 vkstghrc} o] AL ntol
#¥ 4 not not 03}5‘:?}‘4‘?} Asfstd -1& vhEgh th

int PyObject_Not (PyObject *0)

Part of the Stable ABL. 23] 05 Fo 7 7+3E3H 02, 1
E@4 not oo FSFYTH *‘JHEPE‘ -1 W T

PyObject *PyObject_Type (PyObject *0)

_1

W3k gk Al Z=. Part of the Stable ABL. o7} NULL o] ofU ™, 214 02] A A ol s Fat= & A S 03t
Furch AsjetH systemError & WA A 7] 3 NULLS ¥HEHEHU T o] 212 OM‘i E34 type (o)
EsgUh ol e ol @ M2 48 Fx g wFUh Aze 4e dxrt g e
Zﬂsﬂﬁh, PyTypeObject* B ZAHE W& dt= py TvrE () T4 thAl o] 48 A8 T o7}

stk
int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
A2 07} type B ] 711} rype] A H Fol W 00] obdl gt wEHel, 197 ghow 0 MAFU T T
o7 W B NULL o] oy of of ghu .
Py_ssize_t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)
Part of the Stable ABL. AR 02] Z o] & H¥I3shUtt A A o7} A1 A oj) 53
ST e el A A e
Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
o A9 FA4E Aol S WAIUTL WA AA Dol 5 vhas i A|=9k U, __length_hint_ ()
B bl £ ke MR, pA o A Bghe Mgtk o2 A 1 & W ol A
J} 1% =3 Al operator.length_hint (o, defaultvalue) & 53l

B & 3409 Z7}.

ZEEF °xﬂ+6}111 Al
@4 len (o) & F5 AL
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PyObject *PyObiject_GetItem (PyObject *o, PyObject *key)
WS 7 Al FZ. Part of the Stable ABL. Z1A| keyoll 3l G3l= 098] 845 W33 AL A5 A] NULLS
BHEHgh T o] 2 sho] M WA o[key) o 5 HUTH

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
Part of the Stable ABL. Z1A] key S Zk vell Wl Ul A A] o] & A A] 7] 2|
AW 02 MBI ol A2 Fol W B o(key] — v EFHULE o Bt vol Bha B2
227 2Tk

int PyObject_DelItem (PyObject *o, PyObject *key)
Part ofthe Stable ABL A 00l A] ZAA keyol Th 3t vl B2 A Ao Agstd -1 vl&d3tc} o) AL
Jtold 7 del olkey] & FSHUTH

PyObject ¥*PyObject_Dir (PyObject *0)
wk3k gk A ZFZ. Part of the Stable ABL ©] Z-& glo| ] T & 4] dir (o) & 5510, A A 2 Aol A3k
EAQ (o]0 € 4 95 P2ES BBSAL, o2l 7h 9o LG HBFUTE A7} NULL
ol ¥, stol W dir () I vl otH, @A A] A (locals) o] ©] FES WU TH o] A9, A Za o] &
d3k= o] IA %Efﬁ. NULL O] Wb A ¥k PyErr_Occurred ()£ AZ & W&

;L

PyObject *PyObject_GetIter (PyObject *0)
WSk Al ZZ. Part of the Stable ABL. ©] A& u}o]# & 2] iter (o) %5 le]l‘/} A 22}
o 3k A 22 o] B & o] B & REshst A, 7 ﬂlﬂ ojn] o] | Yo AAE
olE]F o] E & 4 gle ™ TypeError& WY A] 7] I NULL S ¥} ‘_t;;} =

PyObject *PyObject_GetAIter (PyObject *0)
Lol A I Partofthe Stable ABI since version 3.10. ©] Z1-2 3}o] ¥ &8 4 aiter (o) & 55T YT
Asynclterable& HtolA]l 1 ZA 9] Asynclterators %1—51-\/]1:} R E 2] o] g o] €] o] A}, ol =}
7} AsyncIterator™ 1 ZAHAIL vl Ut AAE o|E# o] E & 4 ¢l oW TypeError S WA A
7] 3 NULL- ¥hehghu ot

B A 3.1090 &7}
72 SETZ2EZE
CPython& F 71A] <& 22 EZS A4t} ip_callz} ¥ B Z (vectorcall).

721 tp call TEEE
tp calle ARBE Zeao daBAE ZRBYUTh S22 AW S T} 24U Th

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

o] T =9 callable (*args, **kwargs) 2 FAFSHA, $1X] QAAE Y3t F 23 7| Y& QAAE 3
912 & AL850] 52Ttk argsi= NULLO] ofu]ofof ST} (147 el Wl § 52 AL&8H4l A1 2)

SHA T 7| Y = A7} §L W kwargs+= NULL Y 5 95U th
O] 7+ &2 tp_call N A BE AME-=] = A o] obdUth: tp_newst tp_initE JAAE o]H A o= AT
AANE SE3E Y, Pyobject_Call () oY TS T APIE AHE3HA A 2.
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7.2.2 HIE{Z(Vectorcall) T2 EZ

WA 3.9 27}

HEZ 22 EZ2PEPS90M £2 28-S o/ A Ft 22 B2 =S AFUTH

A8 207 CPythona Z & Eo] A PatH Hllf’ri%OﬂEHﬁﬂ ”i‘ﬂ%’—%éﬂiimﬁ‘r-lﬁurol&‘% A4Skt
2] o] 0}‘9“41‘% S AR A A} FF-E (PyObject _call () & AHSSHA] @31 ip_call& A 3 A8 FU o, wh
2hA|, IEF leothﬂ T tp_call< %L?ﬂoHﬂEZMD} EghojH 22 EES /\}ﬁﬁ}—xls’lr#ﬂ]“
ol ZHE2 %%1_5}74] Zhs sl o Futh o] & A8l A E = S tp_calld PyVectorcall Call ()&
ARk AdYth o] A o] vkE-S APt

A MEHES AU FHAE 2L

o

"7 ES tp_calld WEA TAS ok FUTh

p_call Lt = ATh Felat E T L PAAA L G DU o & o, NBE AT oA ARE A%
27} kwargs 94 2] 2 W Belof 511, ME| 22 AT 057} LT
Classes can implement the vectorcall protocol by enabling the Py TPFLAGS_HAVE_VECTORCALL flag and setting

tp_vectorcall_ offset to the offset inside the object structure where a vectorcallfunc appears. This is a pointer
to a function with the following signature:

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

o callable> T =5 = AA YTt

. args:= 9% QAte}l 1 HE wpal 719 ezt oz FAE Cujd AUk AR 9l NULLY
2 95U

o nargsf= ¢ x| Q1x}2] 420]] PY_VECTORCALL_ARGUMENTS_OFFSET flag. To get the actual number of po-
sitional arguments from nargsf, use PyVectorcall NARGS ().

* kwnames= 71 = 1219 o] 55 ?HE}%}‘“ FEZQdYth; thA] B8], kwargs M1 8] 7). o] o] HEES
A (strol L} A8 Se 0] ol 2E ) o] of obsh 1 faoF FLITE F19E 9127 goH,
kwnames+= Al NULL Y 4= Q15U ok

PY_VECTORCALL ARGUMENTS OFFSET
o] 227} WElZ nargsf AP AAFH A, 5T EA= A ZH 22 args[-1
=, args'= ©9R Mo A] 912} 100] b I th & 7He) AU T 35 E A 9
Zhe = s of o,
PyObject_VectorcallMethod () & A%, o] 2 1+x Al args (0] HAHE 4 A Ju|F
Ut
Whenever they can do so cheaply (without additional allocation), callers are encouraged to use
PY VECTORCALL_ARGUMENTS_OFFSET. Doing so will allow callables such as bound methods to
make their onward calls (which include a prepended self argument) very efficiently.
ME 2L TAFE ANE TEHH, 2 BHRA BAANR 55 AP FSE A HAA L
PyObject_Vectorcall ()< 4d¥l& o =7 713 E_“%z—i duth

=
rﬂ it
o
N
o
o
j8))
H
Q

s In CPython 3.8, the vectorcall APl and related functions were available provisionally under
names with a leading underscore: _PyObject_Vectorcall, _Py_ TPFLAGS_HAVE_VECTORCALL,
_PyObject_VectorcallMethod, _PyVectorcall Function, _PyObject_CallOneArg,
_PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArg. Additionally,

PyObject_VectorcallDict was available as _PyObject_FastCallDict. The old names are still
defined as aliases of the new, non-underscored names.
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A |0

rdk

p_calls AHEE o, 3T E A= A 7ol e A- S 87t glssuch CPython— p_call& A-&3to] 3&
A Py_EnterRecursiveCall () J}Py_LeaveRecur51veCall () & AFESH T}

BEEAE A, HEEZE AL T2 ARl 184 FF5Un: IS S+ 283
Py_EnterRecursiveCall 3} Py_LeaveRecursiveCall & ;\]_;1~H oF gt}

2

HE{Z X[ API

Py _ssize_tPyVectorcall_ NARGS (size_t nargsf)
ME 2 nargsf AA7F 0 A1, AA| A2 5 W@ AR e S5

(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

i}, B2 B2 98l PyVectorcall _NARGS 8 ARE-af oF g th
WA 3.8 =7}

vectorcallfunc PyVectorcall_Function (PyObject *op)
op7t M Z 22 EF3 A YA oW (Fo] AAsHA FAY A2 27t A ASHA] ¢k 7] w2 o)),
NULLZ h&gaqq 57 ko, opoll A% HHZE e 2AH S WU o] e Y E
WAYA 71 A FE YT
AL oprhMEI RS A B &
NULL= El3ste] 38 & o= gl

B A 3.8 &7}

PyObject ¥*PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
T2 gAYy gl 2zt o3 9 X8} 71 = QAR callable®] vectorcall func € T&HUYTH
This is a specialized function, intended to be put in the tp_call slot or be used in an implementation of

tp_call. It does not check the Py TPFLAGS HAVE_VECTORCALL flag and it does not fall back to
tp_call.

WA 3.8 =7}

olst=d| 2 831, Pyvectorcall_Function (op) !=

7.2.3 ZiA| S & API

shold AAE &7 A I 4B AT S AF U 424 AE 328 AR} AU
FHo2 ARFUTH- p_call B e 2. A58 o AL WSS Sl w, ALS 7153 vl o] 6] Aol
A AR A AE AL

e B AS bR B4 E L AQUTH AT NS NS AYAE BRI L.
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BN ZEE args kwargs
PyObject_Call () PyObject * | {§& YA 8]/NULL
PyObject_CallNoArgs () PyObject * | — —
PyObject_CallOneArg () PyObject * | 1 AA| —
PyObject_CallObject () PyObject * | {FZ&/NULL —
PyObject_CallFunction() PyObject * | 3™ (format) —
PyObject_CallMethod () obj + char* ¥ 9 (format) | —
PyObject_CallFunctionObjArgs () | PyObject * | 7} (variadic) | —
PyObject_CallMethodObjArgs () obj + name 71 (variadic) | —
PyObject_CallMethodNoArgs () obj + name — —
PyObject_CallMethodOneArqg () obj + name 1 A —
PyObject_Vectorcall () PyObject * | WEF ERZE
PyObject_VectorcallDict () PyObject * | WEZF g 8]/NULL
PyObject_VectorcallMethod () arg + name HE = EIR2E=

PyObject *PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
vkskzk: Al ZR. Part of the Stable ABL. FZ args® F o] X A A2} A Y 2 kwargsE F 0] % o] E Y=
oztE ZeE ol AA callable S TZFHTh.

argss= NULL®] ofuoof gyt | A7 2 glod il RE& AHsHAl 2. ol 53+ A28
312 ¢k oW, kwargsi= NULLY 5= Q554 th

et $& 235 WHEsla, A v st o 9] & WA Al 7] 3 NULL-E 35 o)
o] AL t}2 o)W A AT 53} callable (*args, **kwargs).
PyObject *PyObject_CallNoArgs (PyObject *callable)
Part of the Stable ABI since version 3.10. 12} glo] & ol ¥ AA callable-s TEFTh AR} §lo]
ZHE ol AAE EE3= /M EEAHA FHIYUH
AEstd S5 235 qHEsta, Austd o 9] & WA Al 7] 31 NULL-E 35 o)
H A 3.90] 27}

PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)
223 1708 A AAarg® 7|9 = A A §lo] E2E stol W AA callables T2 3 o

AEstd $& 235 sty Aushd ol 9] & WA Al 7] I NULL-S WH3Hgh o}
WA 3.9 7}

PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)
WEhgk: Al Z=. Part of the Stable ABL & argsoll o8] 01X Atz Fe| 8 3ol W AA callables
$EFYTh AR BR3A SO w args= NULLE 5 9Tk,

AEetd T 2AE ek, A e ol 9 & LA 7] 3L NULL2 W3k o

| o5 ghol A £ A3 55Ut callable (*args).

PyObject *PyObject_CallFunction (PyObject *callable, const char *format, ...)
w7k A ZZ. Part of the Stable ABL 7P 7]2] C QIAE Z & 1to| W A A callableS 23t}
C AA = Py _Buildvalue () 2EFY 29 AL & AHE-3to] 7] Yth format-> NULLY 5~ 9o,
A2 7} Al 55 A &= EFE Y TH
Bt 35 AHE NHEeta, Asfstd o 9] & A A 7] AL NULLS ¥H-3h ot
o] AL 2 sto]H H A 558t} callable (*args).
PyObject* QAP A 3T} Pyobject_CallFunctionObjArgs () 7F O w2 o ot o 2] 5}
Al )\] e}
H .

o[~'

(]
pa)
rlo
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WA 34004 WA formare] o] char *o|A WA= JHFUT

PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Bksk gk A Z=R. Part of the Stable ABL 7} 7] 529] C QA2 AF&31o] A A 0bj Q] name ) 2= o] &9
HAEE ZEdUT C A FEe Aok st Py _Buildvalue () W EALE 7I€HUTh
format-2 NULLY = 9l o, A2 7F A5 A 9455 e U Th
35 52 A7 NI, AN o] 9 S A A7) 1 NULLS B o

o
pa)
rlo
v
o
&
)
X
=]
o
1>
i)
i
ol
i)

FUt}: obj.name (argl, arg2, ...).

o
)

o
PyObject* QAR Addthd pyobject CallMethodObjArgs () 7+ H w2 o &+ ol 2] 314
Al L.
WA 34004 7 name} formar®] @ o] char *ollA WAFH A5 Uk
PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
ksl gk A ZHZR. Part of the Stable ABL. 7P 7] 5~9] Pyobject* QA E Z2]E gho| A AR callableS
TEFUT A= NULLE 2= 7 Ao vi) = Alsg Y th
BB 5F A0S NS, A SHE o9 S A7) T NULLS s o
o] AL T} glolH A} 553 Yt} callable (argl, arg2, ...).
PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
e Zk: A ZZ. Part of the Stable ABL 3}o] M 1A objo] WA EE T3 1:]-__0:] 1A HAE o] 2
name°| A sFol R A AX &2 AlFH Ut 7 7§52 pyobject* AALR TEH U Th QA= NULL
2 2us 7k Ao wif ez AlFE yth
430t 35 235 wkehetal, Asfstd o 9] & WA Al 7] AL NULL= W8 o
PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
Q17 §lo] Thol & A ohje] WA EE FEFULE o] 7| A WA= 0] B nameol A sho] A B4 A7
2 AFgyrh
435t 35 235 wkehetal, Asfstd o 9] & WA Al 7] AL NULL= W T
B A 3.9 F7}.
PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
S A AR arg 2 3ol W AR obj o] MIMEE TEAUTE o714 Bl E o] 52 namel A 3to]
A2 AA = AlFHYth
et 35 AHE NhEeta, A sty o 9] & I A 7] AL NULL-S WH-3h ot
A 3909 7}
PyObject *PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)
Z & E golH AA callableS TZ3U T QA= vectorcall func & 225U th callableo] W E =&
A1 A, callable] 21739 WEF & AH s=FUTh
AEetd T 2AE ek, A e o9 S LA 7] AL NULL2 W3k o
WA 390 =7}
PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
A AT HE 2 22 E 29 H &S] XA T A ] kwdicr® AEH 719 = JAAZ callable
SEFUTh ags Wl 914 Axhek m U T
YRAoz A8HE 2REST B, AAS AR oF FUTh wehA, o 4 SR
olu] 1Y E A2 AHSE vl 7k E DA DA, A Axbol thak T o] ¢S wl ek Abg 3 of

.

72. &

]
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Z2E

M

97



The Python/C API, £A| H{% 3.10.18

A 3909 7}

PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwnames)
Call a method using the vectorcall calling convention. The name of the method is given as a Python string name.

The object whose method is called is args[0], and the args array starting at args[/] represents the arguments of
the call. There must be at least one positional argument. nargsf is the number of positional arguments including
args[0], plus PY_VECTORCALL_ARGUMENTS_OFFSET if the value of args [ 0] may temporarily be changed.
Keyword arguments can be passed just like in PyObject_Vectorcall ().

If the object has the Py TPFLAGS_METHOD_DESCRIPTOR feature, this will call the unbound method object
with the full args vector as arguments.

et =& A4S Wehetar, AsistH o 9l & WA A 7] L NULL& "H3H T
W7 3.9 7}

724 SZ X|& API

int PyCallable_Check (PyObject *0)
Part of the Stable ABL. A7 07} 228 X @agUTh AA7 28 oW 12, 2187 ow 02
B o o] B4 B4k A BT

73 A =Z2EZE

int PyNumber_Check (PyObject *0)
Part of the Stable ABL. 2| o7} 22 L2 EF-E A F3sHH 18 whetatal, 182 oW AR S wkekgh
Ik o] g4 B4 A e Ry
WA 3804 | o7} Qe A4H 12 R T

PyObject *PyNumber_Add (PyObject *ol, PyObject *02)
Qkeh gk A FF=R. Part of the Stable ABL ol 3} 02& T $F A3}, Aol Al NULL-E RS U T o] A2
o] A4 01 + 028 FSHUL

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *¥02)
e 7k Al 22, Part of the Stable ABL ol 9| A 025 Wi A3, A3 A] NULL-S ¥FEHE U ), o] A2
oW BH4 ol - 029 TS

PyObject *PyNumber_ Multiply (PyObject *ol, PyObject *02)
Wksh gk A ZZ. Part of the Stable ABL ol 3} 025 33 A3}, A9 Al NULLES ¥HEE Ut} o] AL
shold B4 o1 * 029 BTk,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
WL Zk: A ZZ. Part of the Stable ABI since version 3.7. 0ol T 025 8§ & FAIoF A3}, A9 A NULLS
WU T o] 212 Tho]l A xd A ol @ 029 FEHYTH
B A 3.50] &7}

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
vzl A ZZ. Part of the Stable ABL 0l & 022 A4 YA 3 5, A9 A NULLS ¥ o}
o] AL oW A o1 // 029 FHFYTH

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Wkt gk A 22, Part of the Stable ABL Return a reasonable approximation for the mathematical value of ol
divided by 02, or NULL on failure. The return value is “approximate” because binary floating point numbers are
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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 01 / 02.

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

¥k} zk: 2§ ZHZ. Part of the Stable ABL 0l & 02 2 U+ UM A, A5 A NULLS ¥F3H3HU T} o] A2
gto]l W T84 01 & 028 53T}

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
kS gk A 2. Part of the Stable ABL W7 8F4= divmod () & 234 Al 2. A 951 NnULL S whakgt

Ytt. o] A2 vho]# 23 4] divmod (01, 02) 3}5: gyt

PyObject *PyNumber_Power (PyObject *ol, PyObject *02, P)/Obje(t *03)
W3k zk: X ZHZ. Part of the Stable ABL. W& &4 pow () & ZR YA 2. A9 8t NULLS whakshy o)
O AL ol W EAA pow (01, 02, 03) HFFHUULE 714 3= A FAUT 038 ZA B2 H,
2 Aol Py_tone AP L (030 NULLS HEShR 2 E v me] oA 27k B R o,

PyObject *PyNumber_Negatiwve (PyObject *0)

HFSkzk: A} Z R, Part of the Stable ABL A& A 09 29| Zt(negation) S, A3 A] NULLS ¥FSHgH U o}
o] R stol A B4 09 FEFUTH

PyObject *PyNumber_Positive (PyObject *0)
QESkgk: A) FZ. Part of the Stable ABL /8 Al 08, A3 A NULL-Z 98Ut} o] A2 sto|xl 13 4]
+oo TSI

PyObject *PyNumber_Absolute (PyObject *0)
W7k A ZZ. Part of the Stable ABL 02 A Zkol U, A5 A NULLS WFEHE U T o] A2 mlol A

234 abs (o) & 55U

PyObject *PyNumber_Invert (PyObject *0)
Wkt zk: A 2. Part of the Stable ABL. A& A] 02] H]E YA (bitwise negation) <, 4 3] A] NULL-S W&

SHUTH o] AL ol F 74 ~09} F5 5T

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
WSk Al ZZ. Part of the Stable ABL 35 Al 0ol S 0205 Y&
WU ol AL sl BAA o1 << 029 BEFILL

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
Wk A ZZ. Part of the Stable ABL A3 Al 0l £ 02%HE L E2Z0 2 A|ZE 3 A3E, A3 A] NULL

= Rhghyrth o] A2 shol W HH A ol >> o290t FEHYTH

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
vtk zk: A 2. Part of the Stable ABL A& A] 0l 3} 022] “H] E ¥ = 2] 33 (bitwise and)” <, A 3] A] NULL
= WHERU T o] 212 Fhol i @A o1 & 028k FEHYTH

PyObject ¥*PyNumber_Xor (PyObject *ol, PyObject *02)
Wbk A 22, Part of the Stable ABL A& Al 017} 022] “BlE X vl €} A 1= 2] & (bitwise exclusive or)” <,
A7) A NULLS 9 Th o] AL Shol M B84 ol ~ 029} 5T
PyObject *PyNumber_Ox (PyObject *ol, PyObject *02)
wkELZk: A| ZZ. Part of the Stable ABL A3 Al 0l T} 022] “v] E X =2] g (bitwise or)” =, A 3] A] NULL
2 WEAF T o] AL Sol W BHA ol | 029 FE T
PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
vtk zk: X &=, Part of the Stable ABL 0l ¥} 025 T 3F Z 3} }, A9 A NULLS ¥FSHsHU o), o] 4R
ol o] A1 A&t A| A}2] ol Al (in-place) T-FF Ut o] AL sto] W £ ol += o295 FU T
PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
w7k M| ZZ. Part of the Stable ABL ol 9| A 025 "R 74-»]-1/} A g Al NULLE WHEshy o}, o] d AR
ol 01 ]OJ‘G‘]—DE' Z]]Z]—ﬂt)ﬂ/ﬂ (lnplace) _,—6'“5]],]]'4— ] J,]_ ]/)7\4 ,‘_:,’_7(]-01 - 0221_31: 6‘]—]/]5}_

O F AZE 3 AFE, A3 A NULLS

73. X ZE2EZE 99
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PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject ¥02)
ukskzk: A ZZ. Part of the Stable ABL 0l 3} 028 33+ A3}, A9 A] NULL-S ¥H8HEHU T} o] d4ke
ol o] A 45k A A2 ol A (in-place) +FF Utk o] AL sto] W £ ol *= o289 F5FUT

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
w8 gk A 2R, Part of the Stable ABI since version 3.7. 0l T} 025 3§ & FA
BIEE U o). o] AAFE of o] A A3HA A 24e] ol A (in-place) 5B F 1] TF. °] 2
2} &5 Th
HZA 3.5 F7%

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
w8 Zk: A ZZ. Part of the Stable ABL 0l & 022 Y 84 Z 2 o (floor) L}, A3 A] NULLS ‘}%‘r
Utk o] A4k ol o] A48k A A}2] ol A (in-place) R FH U th o] AL 3po] W £4 ol //= o2
FEsdUTh

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject ¥02)
Wk gk A 22, Part of the Stable ABL Return a reasonable approximation for the mathematical value of ol
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 /= o2.

St A, A9 Al NULLES
2 go]H B ol @= o2

o}

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
WESLZE: Al FFZ. Part of the Stable ABL 0l & 022 U= UM X o}, A A NULLE WH3HghU o} o] a2
o1 0] 2| Q3w A A 2ol A (in-place) 5B F T}, o] AL shol W B ol 5= 029} F5 T,

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
vt zk: X &=, Part of the Stable ABL. W& 3= pow () & IR FAA L. A9fsHd NULL2 Elscigcigsl
o). o QA4HE of o] A LSHE A A2 ol A (in-place) 53 VT 0] AL 037} Py_none w) sol 1l EA
ol **= 028}, 2¥A ¢k pow(0l, 02, 03) Y AAe] WP T FF5FUTE 035 FAISHH, 2
A-elol py_None& WA L (030 NULLES HE5HA 38 vl w2 A2 7k B Th.

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
w3 Zk: A 2R, Part of the Stable ABL. A3 Al 0l 2 0292 Y20 2 A ZE 3 ATE, /\E‘u}] A] NULL
= WU T o] A4k ol o] A | Al 2L ol A (in-place) B H U Th o] AL Fpol W £ ol <<=
029 TS AT}

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
ek A ZZ. Part of the Stable ABL A3 Al 0l & 029HE L EZ 0 Z A|2E 3 435, A9 A] NULL
S BT o] A2 ol o] A YFHE A 2Fe] ol A (in-place) = FH U T o] A2 sho] 8 B o1 >5-
029 F5dYch

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)

WSk Al ZZ. Part of the Stable ABL A& A] 0l 3} 022] “H]| E Y =8| 3 (bitwise and)” &, A 9] A] NULL
= W h o] A4k ol o] A A A A A2 ol A (in-place) 3B U T o] AL o] M #7401 &=
029} S5 g Th

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)

WSk A 22, Part of the Stable ABL A& Al 01T} 022] “BlE Y Al €} A 3= 2] & (bitwise exclusive or)” <,
A5} A NULLE DRI T o] 44 ol o] 2| 51 A A2 ol A (in-place) 5 F LTk o] AL Fo W
Aol "= 025t ESFU

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
wkEkZk: A| ZZ. Part of the Stable ABL A3 Al 0l 3} 022] “v]E X =] g (bitwise or)” =, A 3] A] NULL
2 WU TE of AUL of o] A ASHE A A oA ln-place) 5B U T o] AL shol W EF o1 |-
029} F5 I

PyObject *PyNumber_Long (PyObject *0)
uLSk gk A FR. Part of the Stable ABL A3 Al A4 A2 W3E oS, A3 A NULLS ¥HEH3HY

rl

*
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o]71€ shold £84 int (o) % FEHUTH

PyObject *PyNumber_Float (PyObject *0)
vk gk A ZHZ. Part of the Stable ABL A3 A| float A4 2 HEH 05, A9 A NULLS W o}
o] 712 v}o W E94 float (o )3}5':6“4\’%-

PyObject *PyNumber_Index (PyObject *0)
Wtk A 22, Part of the Stable ABL. A& A] 3to]# intZ AEH o0&, A3 A NULLE WHEHE U o}
A3l Al TypeError o 9] 7F A g o).

A 3.109 A *H 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)

WkSk gk A Z=E. Part of the Stable ABL. A4 ng& 1_1-,— base 2 A2 A S EAgS J—%]—?ﬂ-]/‘{];}_
base QA= 2, 8, 10 == 16F shito] of fhujth X142, 8 == 169 76370*, Els %% TAFE L '0b', '00"
= 0x'Y AL -“-/\] A7} 22 oFof] 254t nO] -L]-O] 2l 1nt7]- o}, HXA PyNumber_Index ()&
W2 U T

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
Part of the Stable ABL o7} A2 )X E 4+ QO W, 05 Py ssize t FFO 2 WHIB3 o] vkEgHy o).
T o] A, of| & 7} 2 SkaL —1 9] t&%‘rg Ytk

o7} 3tol W intE HIHE = QAW Py ssize t O E HEGH = A|E7FoverflowErrorS WA A
714, exc QA= AT 9] 3 (YWtA © 2 IndexError Y OverflowError) QU th exc7} NULL
o, &7} AN AL L &9 AL =Py SSIZE T MINO 2, ko] A4 py SSIZE T MAXE

2y,
int PyIndex_Check (Py Objecr *0)

o] 4 (tp_as_number %9 nb_index €% 0] A Y A
Q)2 th ™ 12 ulsbal1, T2 7] oFow 02 ul st ok o] B4 3 A st o).

74 AMEAADEEZS

int PySequence_Check (PyObject *0)
Part 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. A& Al Al A2 09 AR & widsta, Aojshd -1 ¥3shy ) o] 22 so) A
Fd4 len (o) 55 FYTh

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
WSk gk A ZZ. Part of the Stable ABL A3 A] 0l 2} 029] o] o] E o] 7] & wh3stal, A3t NULLS
HEEHUTh o] AL ol W HA A o1 + 029 FSFUTH

PyObject *PySequence_Repeat (PyObject *o0, Py_ssize_t count)
Wbk A} ZZ. Part of the Stable ABL. A| A2~ 1A 05 count A WHE-SF 2 75 ¥H3HsHA U A 9] A] NULL
= WhEU T o] A2 stolH A4 o * count 2 FEHFY l’/P-

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
wskzk: A 2R, Part of the Stable ABL. A3 A] 012} 029] o]o] £ o] 7| & widsta, AufstH NULLS
e ok o] A4k ol 7L Al S Zﬂx}ﬂl ol A (in-place) =3 F U Th o] AL FFol W A4 o1 +=
029} B 5T
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PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Wbk zk: A ZZ. Part of the Stable ABL. A| A2~ A 05 count A WHE-SF 2 7= ¥H3HsEA L A 9 A] NULL
= Rkl o] A4RE o7F A1 DS A &} ol A (in-place) 3G Ut} o] 212 stol W A o *=
count &} F5 &}

PyObject *PySequence GetItem (PyObject *o, Py_ssize_t i)
wiskzk: A Z X, Part of the Stable ABL 09] i A5 8 A& w33} ALl A3 stH NULLS wH3Heh] o}
AL ol W EAA oli] 55T Tk

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_ti2)
uksk gk A F. Part of the Stable ABL Al A2 AA| 09 i1 8} i2 A}o] 2] Lefo] AE u3tal ALt Ao shd
NULL& Wbbghu ). o] 212 sfol W 284 o[i1:12] 9 5 HYTh

int PySequence_SetItem (PyObject *o, Py_ssize_z i, PyObject *v)
Part of the Stable ABL. AR vE 09 i A Q4o It 4935
SUTh A2 ehE 02 MERIUTh o A8 Tt £ oli] = vl
Bz8 FAA FHU,

vZENULLO| ¥, @ &7} AR H A ¥k, o] 7]%52 PySequence_Delltem() A&5& S8l # A= A5

*

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
Part of the Stable ABL o AAY i A 245 AA ) AHdE -18 933} o] AL F)o)
E’Z]—del ol ﬂ_E_‘o‘H/]r/].

int PySequence_SetSlice (PyObject *o, Py_ssize_til, Py_ssize_t i2, PyObject *v)
Part of the Stable ABL. A| A2~ AA| vE A2 AR 08 il | Al i2 Are] 8] Safol2of th P th o] A2
ol M A olil:42] = vebEsRYTH

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Part of the Stable ABL. A| A2 AA| 09 il oA i2 Abo] 9] £ 8fo]A~E AHA| St} AFfstd -1 wiakst
YUt o] A2 gto]l A £ del ofil:12] 955 HYTH

Py_ssize_t PySequence_Count (PyObject *o, P} Object *value)
Part of the Stable ABL 09 1= valued] 5 W& th =, 0(key] == valueE THZ3dl=keyd &
wirasty ol Algeld 18 ‘ﬂ-?}bﬂ'q t}. 0] 22 ol A o.count (value) & 55T

int PySequence_Contains (PyObject *o, PyObject *value)
Part of the Stable ABL 09| value7} Q1= A] 213Ut} 09 &5 = sty 7 valuee) 2o 12 W31,
297 ro T 02 AT o e] Al 12 W o), o) 5o M EHA value in o9 E5
e},

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
Part of the Stable ABL 0[1] == value2 WE3I= A HA] QlEl A 2 uls3 o}, o8] A] -1 vks)
Fhyth o] A2 stol M £H A o.index (value) &t 55U

PyObject *PySequence_List (PyObject *0)
w37k A ZZ. Part of the Stable ABL. A]E AU o]H B o} 22 Y &2 71A g ~E =],
Au, Ash el e NUTL S BB T BeE B asE ARe Ao WP o AL sholH 3
list (o) 9 552 k.

PyObject *PySequence_Tuple (PyObject *0)

X

¢
I
¢

B85k Al 22 Part of the Stable ABL A| 421} o[B8 8 09} -2 U] $-2 713 B2 A4 2 wga A,
A s E NULLE BRI 07} BEolW, Mee B2} ueE D, 19x) o REo] 423

Wgo= BEo ALt o] AL shol 4 EA4 tuple (o) 9 55 FUTh

PyObject *PySequence_Fast (PyObject *o, const char *m)
W2k A ZHZ. Part of the Stable ABL A| A 21} o] Bl 2 & o0& TFE PySequence_Fast* Al @ ol A
A8 5 Qe AAZ BT AR ALY o) B e o] o ¥ mE WA A B AER AL§3ho]
TypeErrorg WA Ut A3 A NULLS 92U T}
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PySequence_Fast* &4 = 07} PyTupleObject U PyListObjectetal 7FA S 0o] HolE B =
o 49 A 257 el o) 8 o] 8 Rz

CPython 7@ A% A0 2, 07} o] u] A AL} | A=, WHEHE Ut
nyssizeJPySequence Fast_GET_SIZE (PyObject *o)

09 ZolE W33 =d, 07} PySequence_Fast ()° &3] W= 911, o7} NULL ©] o}
2t 7]—79?:}141‘4— 37)1E oo ] PySequence Size ()& T &3t 4 5 YA,
PySequence Fast_GET_SIZE ()= o7} B|2EYEZo|gtn 7HAE = Qo rn g o w5 Yt

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
wiEzh: A A2 09 i HA Q45 ¥335t =], 07 PySequence _Fast () ol &3l wiE=E 1, 07}

NULL©] o}t U%,ﬂ]— AA Wl 9tk 7F4 3 ok

PyObject **PySequence_Fast_ITEMS (PyObject *0)
PyObject Q18 9] st v B2 WU th 07} PySequence_Fast () o] &8 ¥ $l31, 07} NULL
SEREEEET L
g aEL 77 AAEE, Ao ffo

AT 5 gl fol A L. meba, A2
SRS R RS SRR 1

PyObject *PySequence_ITEM (PyObject *o0, Py_ssize_t i)
e gk A ZFR. 09 i WA 248 wEIFAY, A E NULLS 9T t‘;h,]
PySequence_GetItem ()% W& FA o] ATk o ] 3 PySequence Check ()7} 2+ A
B2 91, S22 olEHAE ZAFA o}/\qr,].

75 01 o 2ESE

PyObject_GetItem(), PyObject_SetItem() W PyObject_Delltem()E ZFZ A L.

int PyMapping_Check (PyObject *0)
Fart of the Stable ABI. Return 1 if the object provides the mapping protocol or supports slicing, and 0 otherwise.
Note that it returns 1 for Python classes witha ___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. A3 A 2] 02] 7] 45 Wk3kalar, A o) shd -1
len (o) &5 &Yt

PyObject *PyMapping_GetItemString (PyObject ¥o, const char *key)
Wk3kgk: Al 2. Part of the Stable ABL Return element of o corresponding to the string key or NULL on failure.
This is the equivalent of the Python expression o [key]. See also PyObject_GetItem().

fifo
%
o
ol
<
=
o

p
k)
=
Hl
rel

int PyMapping_SetItemString (PyObject *0, const char *key, PyObject *v)
Part of the Stable ABI. Map the string key to the value v in object 0. Returns —1 on failure. This is the equivalent of
the Python statement o [key] = v. Seealso PyObject_SetItem (). Thisfunction does notsteal a reference
to v.

int PyMapping_DelItem (PyObject *o, PyObject *key)
Remove the mapping for the object key from the object 0. Return —1 on failure. This is equivalent to the Python
statement del o [key]. Thisis an alias of PyObject_DelTtem().

int PyMapping_DelItemString (PyObject *0, const char *key)
Remove the mapping for the string key from the object 0. Return —1 on failure. This is equivalent to the Python
statement del of[key].
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int PyMapping_HasKey (PyObject *o, PyObject *key)
Part of the Stable ABL w3 A of| key 7] 7} Yo 12 ¥ISkst, 138 %] 9o 02 ¥ISstyrt} o] &=
ol A A key in o FEHULE o] Fre FLAATHU
Note that exceptions which occur while calling the __getitem__ () method will get suppressed. To get error
reporting use PyObject_GetItem () instead.

int PyMapping_HasKeyString (PyObject *o, const char *key)
Part of the Stable ABL 1] Aol key 7] 7} Q10 1S ¥3talar, 22 %] ¢ o™ 02 wksgh ) o]
shol W £B4 key in o9} T5HUTH of B4t A A F AT
Note that exceptions which occur while calling the _ _getitem__ () method and creating a temporary string
object will get suppressed. To get error reporting use PyMapping GetItemString () instead.

rr

PyObject *PyMapping_Keys (PyObject *0)
Hhkgk: A 2. Part of the Stable ABL /38319, A A 0] 7] 2| ~EE Whhghuth A3l std, NULLS
ey o

WA 37014 WA o] Aol 7t Bl AEY FE2 W)

El>

e

U
PyObject *PyMapping_Values (PyObject *0)
WStk A FFZE. Part of the Stable ABL 3-89, 214 02 7k E|2EE Wiy o} A 933, NULL S
Llaainii=g
HA 3TN ;oA E G4t FAE L FES BRI
PyObject *PyMapping_Items (PyObject *0)
Wkt zk: A Z2Z. Part of the Stable ABL. A 331, A A ool = &
R2L )9 AL T FEAUG AN, NULLS WBR

A 3760 W7 o ol B47t Bl AEY BEL BBYLY)

~EE ABFU. o7 4 7

L_II-U
URY)

7.6 O|E{E|0|E] ZEE=

=3 olEj o H & AL837] 918 5 B4k dS T

int PyIter_Check (PyObject *0)
Part of the Stable ABI since version 3.8. ZAA) 07} PyIter Next ()l SFASHA AEE 4 92 W 00] o}l
S, a2 9%od 0L Ut} o] 3= dAF A2 o)

int PyAIter_Check (PyObject *0)
Part of the Stable ABI since version 3.10. Z4 A 07} AsyncIterator ZE2EFS X Y3}H 00] o}d &
agA o 0 EHF UL o] e I 4TI

WA 3.109] F7}.
PyObject *PyIter_Next (PyObject *0)

WEszk: A} F R, Part of the Stable ABL o] E] & o E] ool A TFS S wisgd Yt A 7‘<ﬂ
PyIter Check ()°l W23 o] B | o] ¥ of of 5“45} (OIS B s AL 524 AAYUTh.
frol glod, A&7t AAE A b2 Al E NnULL S R Ut @52 A T dlE 7t ‘:‘“36}‘:5,
NULL S Wt of o] & A3t
olE glol Bl & o|HH o] Edte F2E A, C T+ ol Ao g FHoof rTh
PyObject *iterator = PyObject_GetIter (obj);
PyObject *item;
if (iterator == NULL) {
/* propagate error */
(TR STeT Ao A%)
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R s S e e P I )

}

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

/* release reference when done */
Py_DECREF (item) ;
I3

Py_DECREF (iterator);

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

}

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

WA 3.1009 57}

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 ifer. Returns:

e« PYGEN_RETURN if iterator returns. Return value is returned via presult.
o PYGEN_NEXT if iterator yields. Yielded value is returned via presult.
o PYGEN_ERROR if iterator has raised and exception. presult is set to NULL.

WA 31000 7}

7.7 HH Z2EEZ

spo] Mo A ALES 4= Qs oW AR = 3 W] vl E == W Fof o sk AA
o= Y& bytes & bytearray, 183l array.array 22 48 347 o]
HYE o] A Ay =X 3 22 54T EE2 AA F& 5 -4@'-’?— AFYth

o]y P2 47 179 o u| 7t QA (ofutr) E W R HH A o5 A= vEFH EZE THTY
ok o A A= S EAF Lol A W3 o AN A8 2 o] vhhE g )

Zo N M 22 EZ A0 F o]HT 75 AT FULE o] ZEZEZ = F 71X &9

—

@
+

Az Soll A=, Fol “wH EsolA” S YR = Y, 2 Fo| AXTFSHE M H O AHE =S
& QA U T o] B o]~ s A ﬂ 7‘401]*1@“3%143}-
o 2HAF Sl M=, A 9] UA] ?ﬁ% dloleloll th 3t £RJAE S A7) A3l o 2] 7hA] = A8 2
Ut} (el & S0l WA= v 7] W
bytes ¢} bytearraye} 22 Zhehel 7“%4] = SHE WA E WOl E A F AR 22d UL ¢
7Feduth ol & €01, array.arrayel o8] =&5 & 84 BE Hlo|E o] E & dFUTh

An example consumer of the buffer interface is the write () method of file objects: any object that can export a series
of bytes through the buffer interface can be written to a file. While write () only needs read-only access to the internal

il

kel
b
30
fy

rlu
ofh
=
bt
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contents of the object passed to it, other methods such as readinto () need write access to the contents of their
argument. The buffer interface allows objects to selectively allow or reject exporting of read-write and read-only buffers.

w5 QUE| 3 o] 20] vul 27k ThAF A Aol Thal ]9 Qe W el = F 7HA 7 ek

o HIE /) M4 & Pyobject_GetBuffer ()& T&3 T}

o y*,wr T s* 4] T = F IUE AME3}Y] PyArg ParseTuple () (EE 1 JA F3hhH2 &3
Yrh.

FASEF A HE HR3A] & O PyBuffer Release ()& 8oyt 224 31#] ¢od
AHY 4ok e thoFd B A 7 A S 4 QiS5 T
7.7.1 BT 2=A|
W3 F2A (e &ed] “HH”) = e AAY vtely e HolH & stold e ag oAl =&k
HoZ F&3Yh T3 B A gl (zero-copy) €80l A HAUS o;)\}&ﬂg‘: gt Hue] Bes
2 582 AHSA, 4919 Ho| 8 S Shol A mz 1 e m ol A ok A7) BT+ YguIth vmels
CEA E2 4T MEd &= o, & AA golBE 2 ALH 7] Aol 27317 S A R E5Y
'/'l\_E 9}\3, Uﬂ OlE].E]- Ql U-"E'_ﬂ(n emory) 6‘3 /\] o= ?_ P:]—% Eﬂ O] E%% 78_%8]— Eﬂ }\]—% _/;\_E 2}]\%]4
Fhol Az B 7} =& sk 22 o8& 3 &2, M3 = pyobject ZAF 7} of et &3 C
ZA YT o & B3l 09 ATeA HET RAE 5+ AT W E AT Qe els st e T s,
w2z { AR E vE 5 Ut
A 381 (exporting) AA & 2 s 2het A AL W H A TEAE FERFAA L. WHE Qo

s
2
PyObject_GetBuffer ()& ZIZSAA| L.

type Py_buffer

o <4 2h5 7he] 71 &= 2 QA HL o] A2 Al A} (exporter) &] 3
YA R E5 Y RE AL F dFUTh A& £, 9 stridesE AHE3HH Fhol
=

PyObject *obj

Zﬂ—‘—’ﬁ]—“(exportmg) AR o) ok A R, FRE L8R 7F 247311, PyBuffer Release ()l
s AHs o2 A AL (5 FE A7t Gyt NULLE AP Ut o] 2= £F C-API

Aol wha gt 55 Ao
43t AL E, PyMemoryView FromBuffer () W PyBuffer FillInfo()E AR A A
(temporary) W A9, o] EE=NvLLYUrh durA o g A|F 3= (exporting) 2 Al = 0] Al
AE AH&-31A %}OP"F Fch
Py_ssize_tlen

product (shape) * itemsize. AL WY AL, R WED &
Q) A4, A% EH o BANGE o4 F2A7E 24 2 2ol
)]

((char *)buf) [0] ©°I™ ((char *)buf) [len-1] HYQ ¢
2qor MHst GRE Aol FEFUT B ol
PyBUF_WRITABLEY Ut}

54 s
UF_SIMPLE B+

int readonly
W3 7E 7] AEAAE deEt= A7 JUTh o] B=+= PyBUF _WRITABLE Z 2| 12 Ao

ek,
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Py _ssize_t itemsize
9 8 40 B2 37 (vlo] E)YYth NULL o] o} format Froll £&H struct.calcsize ()
@t 2o
Z 23] &AM AV PyBUF_FORMAT 2|1 glo] HB & &
AW, itemsizet o A3 Ae) B4 % ZEUT
shape©] 942, product (shape) * itemsize == len X7} A& AR 48 A=
itemsized AbESto] BB E S 4 Qs
PyBUF_SIMPLE ©| W} PyBUF_WRITABLE 2 3¢ A3 Z shape©] NULL O] W, 4 H] X+
itemsizeSs FA3}tA itemsize == 12 7}A 3 oF gt}

J5tH, format-& NULLE A AE

const char *format
A NUL terminated string in st ruct module style syntax describing the contents of a single item. If this is
NULL, "B" (unsigned bytes) is assumed.

o] == PyBUF_FORMAT Z 12 Alo]F U}

int ndim
The number of dimensions the memory represents as an n-dimensional array. If itis 0, bu £ points to a single
item representing a scalar. In this case, shape, strides and suboffsets MUST be NULL.

The macro PyBUF_MAX_NDIM limits the maximum number of dimensions to 64. Exporters MUST respect
this limit, consumers of multi-dimensional buffers SHOULD be able to handle up to PyBUF_MAX_NDIM
dimensions.

Py_ssize_t *shape

n-ZHY A 2 W relo RS Ue = Zo] ndim®] Py _ssize_t Wl Y. shape[0] * ... *
shape[ndim-1] * itemsize+ leni} Zro}of gt}
R 3L shape[n] >= 0Z AP Yt shapeln] == 09 A= 5" 37 H a3y

ok ApA S FE e HAeh v S FREHAIL
shape W} &2 2 1] 2ol A 217] AL Ut}

Py_ssize_t *strides
2+ YU A LA AR 27 93] AUE Hlo|E £2 A 23 Ao ndim®] Py ssize t
HH o,
sEgtols e 999 35 % 9]
28| A= strides[n] <= 09 A%
FRUN L
strides 8] @& 4| Aol A 217] ALYt}

Py_ssize_t *suboffsets
Zo] ndim®] Py_ssize_t BJ Q. suboffsets[n] >= 0 WH,n WA LS et AZAH e =
SlE| o]l A H @ Z A Zh2 o % (de-referencing) & Z E A E] o] T & Hlo|E =& 14-15]-\1;]1/]1—4-
= .4 B QA 7ke o ZZ (de-referencing) 7} LAY 5} A Qoo &S EMY 141;]- (A< v 2 g
5 ]/‘1-/] ’\EE]'O]E)

BEEAR

[»

i,

2l v
HeE % 9l

m]ru I

IM
3
oo
N
)

AF27FE 2 HA] 9F o ®), o] BEENULL(Z]23E) ol o] o .
B

2] 2] (PIL) ol Al ARG-F U Th o] 23k uj & 2 4xof A
ol o

void >*‘internal
o] 212 A& &F+= (exporting) A A o] o] 3l 74 © 2 AFgH U th o & 501, o] 212 A& A (exporter)
7} % "FE \:}}\] N8 e S 9lon, v 7]- —Hxﬂﬂ | shape, strides “‘ suboffsets. Hl G- 3 Al oF
=R o T gt “é?/ﬁlg ?ﬂﬂﬁ} ol AHEH Ut &¥) A7} o] g @740]1/‘1 =Yt
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772 HI 2™ K4

W= th7l pyobject_GetBuffer ()& 23| A2 3}=(exporting) 2 A £ Hi«ﬂ ié,% BUA 5Tt o
29 =g A T2 EAGol AATUE S Y82, Av A= AT 5 = A H /732 A F 3]
A3l flags AAHE A& T

All Py_buf fer fields are unambiguously defined by the request type.

O3 BT+ flagsS] F &S WA k3 FAF EHLE o2 A QYA ok FUth: obj, buf, len, itemsize, ndim.

readonly, format

PyBUF_WRITABLE
Controls the readonly field. If set, the exporter MUST provide a writable buffer or else report
failure. Otherwise, the exporter MAY provide either a read-only or writable buffer, but the choice
MUST be consistent for all consumers.

PyBUF_FORMAT
format BEE AUt AAFHE, o] Z=& EvlZA APk FUnh T2ER o,
ol BE+ H&E/\l NULL o] o] of gt}
PyBUF_WRITABLES T}2 MM RE Zgj12}| 2 —’F Jd&54Yrth PyBUF_SIMPLES] 002 Ao rZ,
PyBUF_WRITABLEZ 533 T 12 AMEH o] 2tk 7] 7 W o & 83T 5 5 th

PyBUF_FORMAT can be |’ d to any of the flags except PyBUF_STMPLE. The latter already implies format B (unsigned
bytes).

shape, strides, suboffsets

WRele) o] T2 E Aot 21t BPEIL Fadte AR Gt 2 2o 1E 1 okl e
Zejao ZEHES 2TFUL
23 shape | strides | suboffsets
SRAE|
PyBUF_INDIRECT yes yes 2 &5t
yes yes NULL

PyBUF_STRIDES

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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CUZERASAS YAACE (T 5 e, 2Ego|E AW E 275 2187 7| = Foch
AEgtolt FH7Eglod, W3 = C-AKo]ofof Pt
23 shape | strides | suboffsets | 915 M
PyBUF_C_CONTIGUOUS yes yes NULL ¢
PyBUF_F_CONTIGUOUS yes yes NULL F
C -
PyBUF_ANY CONTIGUOUS yes yes NULL CESF
PyBUF_ND yes NULL | NULL C

HSF OXd
I H 4O
RESR 2L F A Sl 2ol ofs FAE FFUTE WA, ¥ F TREZ L AF ALEE
z23S dd =Y a2 ATyt
g EoA Us AYHA 4 A5A4S deEtd Ut 2vAs A5 ddar] I8
PyBuffer_IsContiguous ()5 &3 oF &t}
3 shape | strides | suboffsets | 91 | readonly | format
J8otd
PyBUF_FULL yes yes dastd | U 0 yes
dasd EE
PyBUF_FULL_RO yes yes 223} U 1 0 | yes
PyBUF_RECORDS yes yes NULL U 0 yes
TC -
PyBUF_RECORDS_RO yes yes NULL U 1E=0 | yes
PyBUF_STRIDED yes yes NULL U 0 NULL
TC -
PyBUF_STRIDED RO yes yes NULL U 1E=0 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
TC -
PyBUF_CONTIG_RO yes NULL | NULL C 1EE=0 | NULL
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773 5%

2]

HH &
NumPy-AE}: shape1} strides

NumPy 2B} vl o] :=28]& 2= itemsize, ndim, shape ¥ stridesZ 2] Yth

ndim == 0909, bur7} 7} 7| = Wl 28] Y X7} itemsize 719 ~Z2E | AH Ut o] AL, shape
I} strides+ EF NULLY YT

strides7}NULLO| W, Bl £ -2 Col @2 g Utk 28 %] koW, An| A= th53 Zo| n-2H¢g
o] A 23 oF %“4 =5

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

oA AFAEo], burs A W2 B2 o] RE 9AE b2 5 AUk A2 A exporten) = o]
doz e KRS AN T4 Aotk

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
o
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v $ itemsize for v in strides):
return False

if ndim <= 0:

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

return True

imin = sum(strides[j]* (shape[j]l-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}!: shape, strides & suboffsets

Ui G 9o, PIL 2l WGl & 9] th 228 7hd 7] 93] metol i EAE D 4
AsUTh dE £, €U 3-2A CulE char v([2][2][3] =270 2-2+4 vi & 7}31 7]+ 2709 Z2lH
HEE & 4% Jd5UTth char (*v([2]) [2][3]. suboffsets B A, o] F fﬁ‘ﬂlﬂ“ bure] A Z B Eo
A= 2 5 Jed, WEYY A= YA Ay X2 5~ = F 7hY char x[ Wa-E 7he gyt
t}&2 NULL©] o} strides 2} suboffsets 7} 91-& wl], N-x}9 o1&l A7} 7}8] 7] = N- x]—-d g Q4o sk =
Qe & uhashe B4 U

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {
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R s S e e P I )

char *pointer = (char*)buf;
int i;
for (i = 0; 1 < ndim; i++) |

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

return (void*)pointer;

7.7.4 1 2+ gt

ok

A
T

int PyObject_CheckBuffer (PyObject *obj)

obj 7t W QAEIF o] 25 X3t H 1S Wh3eta, 287 ko 05 whEgyrh 10] vigkd uj,
PyObject_GetBuffer ()7} /3 Zolgtal BAGeA = 5t o] 5= 85 F

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
Send a request to exporter to fill in view as specified by flags. If the exporter cannot provide a buffer of the exact
type, it MUST raise PyExc_BufferError, set view—>0obj to NULL and return —1.

AFZ5HE, viewE A ¢ 11, view->obj = exporterol sk A Iz 2 AASHL, 02 Wiyt R4S
od 7—‘.‘7<ﬂ§ 2] t] &4 8= A 2 ¥ (chained) W3 32+ 2 -F-, view—>o0bj+ exporter T4l o] AA &
F2E = JdFUY (M AA F2AE HAL).

PyObject_GetBuffer ()o] that A& A Q &L PyBurfer Release ()l 3t T&3 BS o
Fojof FUth malloc() 3 free() &F FAFG YT whebA, &¥ 27 2 23 Fofl &,
PyBuffer Release () % &3] st &Sl oF gt

void PyBuffer_| Release(P) _buffer *view)
H 3 viewE S A St {2 A1 A Q) view-—>objoll tf T Aot FxE AT YT (5 F=x A
A Th. Mo EE A8 A ghe ul, o 4 WEA SEsok gtk 184 ko 3
=7 E 4 9Tk

PyObject_GetBuffer ()& B3] @A &2 HFH o o] §4-& 523= A2 o H Yk

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)
Return the implied i temsize from format. On error, raise an exception and return -1.

B A 3.9 F7}.

int PyBuffer_IsContiguous (Py_buffer *view, char order)
view® Ao H W28 7t C 28t (order7} ') o)l TEZ ALY (order 7} 'F ') AL o)l AUV & = St
(order7} 'A")W 12 WERHTE 224 20 02 WA TE o] §4t B4 AT R Th

void *PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
Z 0 A view W59 indices7} 7} 71 = W 2 8] 94 9E 7FAF YU} indices= view—>ndim Q1€ 2 9] nj
= 7 Ak Futh

int PyBuffer_ FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
buf ol Y= A%H len vho] EE viewZ BAFUTE. forts 11 E F(C 2B EE TE Y AEY
AN D 5 A5tk 43std 00] vigkE 31, o 2] 7} Q1o ~1 0] wksk Ut}

int PyBuffer_ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
srcoll Q= len HFO|EE bufoll A5 02 BEAL YT order= 'C' == 'F' == 'A'(C 2B Y
EETER AT A EEE DY 4w Uth AF oA 0] MhEkE 1, o 27k e ~1 o]
uleE Uk
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o] &4 len = sre->len o] H A 3 S o}

void PyBuffer_FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize,

char order)
strides ] A& F 0] R A Hlo] E =2} 0] X shape & & =5 (order7} 'C'YH C 2~ELY, order7} 'F' ™A

EET 2EY) v o vlo|E AEF O] ER AfF Ut
int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int
Jlags)
readonly 9l 1} 2 7] 7154 0] DA D len A7) 2 buf & =2 35}2] = A2 A (exporter) o] tha W3 4L
AU bufs $5 9 ol E0] AAAE S|4 H T

flags A7b= 2% F9S dEPdUTh o = buf 7t 97) GO A I PyBUF_WRITABLEO]
flagsoll A= o] QA ko, g S 17 AR st EHE views A3t}

On success, set view->obj to a new reference to exporter and return O. Otherwise, raise
PyExc_BufferError, set view—>0bj to NULL and return —1;

o] S+= 7} getbufferproc®] QX2 AF-2= W, exporter 7} A& 31+ (exporting) A A 2 A A =] o] oF 5} 11, flags
£ 257 98 A2 A2 of o Y1)t} 7138A] 8.0 W exporter 7} NULL o] o] of F L] Tk,

7.8 Old Buffer Protocol

H A 3.0%E 7 A

These functions were part of the “old buffer protocol” API in Python 2. In Python 3, this protocol doesn’ t exist anymore
but the functions are still exposed to ease porting 2.x code. They act as a compatibility wrapper around the new buffer
protocol, but they don’ t give you control over the lifetime of the resources acquired when a buffer is exported.

Therefore, it is recommended that you call PyObject_GetBuffer () (or the y* or w* format codes with the
PyArg_ParseTuple () family of functions) to get a buffer view over an object, and PyBuffer_ Release ()
when the buffer view can be released.

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
Fart of the Stable ABIL. Returns a pointer to a read-only memory location usable as character-based input. The
obj argument must support the single-segment character buffer interface. On success, returns 0, sets buffer to the
memory location and buffer_len to the buffer length. Returns —1 and sets a TypeError on error.

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Fart of the Stable ABI. Returns a pointer to a read-only memory location containing arbitrary data. The obj
argument must support the single-segment readable buffer interface. On success, returns 0, sets buffer to the
memory location and buffer_len to the buffer length. Returns —1 and sets a TypeError on error.

int PyObject_CheckReadBuffer (PyObject *0)
Fart of the Stable ABI. Returns 1 if o supports the single-segment readable buffer interface. Otherwise returns O.
This function always succeeds.

Note that this function tries to get and release a buffer, and exceptions which occur while calling corresponding
functions will get suppressed. To get error reporting use PyObject_GetBuffer () instead.

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
Part of the Stable ABI. Returns a pointer to a writable memory location. The obj argument must support the
single-segment, character buffer interface. On success, returns 0, sets buffer to the memory location and buffer_len
to the buffer length. Returns —1 and sets a TypeError on error.
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o go] B4t 54 shold AA Yol AW AFPUTh T5o)A FRY Yo ANE ADFHE AL FL
B zho] obduith; stold 2 Il A AR Wkt SHHE G s A FAsA G, WA o
AAE LA B A ol A7) AL RSN, ryoice creck ) B AEHUA 2

Ax: o] Aol AR Bot Ags s AR §L o DA AANAY, e Pt HET A
o4l A2 = NULLE SR8k 5 TR NULLS AR E v m e oA 9] who] IS <lE = 2l
A2A522 4 dedy

8.1 7|2 4|
o] Bol A€ shold B A 2 A2 E AA Noneol T3] A 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. 0] 22 & A A9 & AR YUtk ol A= typedt 22 AF Yt}

int PyType_Check (PyObject *0)
A3 07} £EY Aol A 4 Yol AxTog LYol § AT 00] obdl G WAL ThE
BE 4908 kg o %45 B4 4B Th

int PyType_CheckExact (PyObject *0)
AR 07t @ AR o) AW, £EF AA ] A1 Go] ol 00] of
ElacigegB) 1;]— o] B4 A 23Tk

rL
ol
o
rE
g
o
v
=
v
rlu
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unsigned int PyType_ClearCache ()

Part of the Stable ABL. Y3 23] /A& A2 Yt A9 v A ] 1 ¥isgh ot

unsigned long PyType_GetFlags (PyTypeObject *type)
Part of the Stable ABIL. Return the tp_f1ags member of type. This function is primarily meant for use with
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 APL

¥ A 3.20] =7}
HZA 34004 HA: 93-S o] A long©| o}y 2t unsigned long Yyt

void PyType_Modified (PyTypeObject *type)

Part of the Stable ABL. @3} 71719] RE A H Fo t3t 2 AM A E F2 =2 It 3o o] H
EU oA ZTYgrE £S5 o8 £ 7(—]—6]-60]] o] A4+ & .

int PyType_HasFeature (PyTypeObject *o, int feature)
B AA 07} 71 feature s ‘A7t 00] obd & HEAF UL ¥ 75 S HE SHIE BAH

Yo,

int PyType_IS_GC (PyTypeObject *0)
Return true if the type object includes support for the cycle detector; this tests the type flag
Py TPFLAGS_HAVE_ GC.

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
Part of the Stable ABL a7} bo] A B & o] & wiEght}.

This function only checks for actual subtypes, which means that __subclasscheck__ () is not called on b.
Call PyObject_TIsSubclass () todo the same check that i ssubclass () would do.

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
vkek gk A} F2. Part of the Stable ABL. & AA|9] tp_alloc £FS 93 Aul A 2] 7). slo] W 7| =
olme] AU ES AESo] Al A2 HAE BRET LE -2 NuLLE 23 g o,

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
wks gk A ZZ. Part of the Stable ABL. & A A9 tp_new&5S 3t dut A g]7]. 9 tp_alloc
S22 Aol Al AoHAE BEUT

int PyType_Ready (PyTypeObject *type)
Part of the Stable ABL. & 7| A& o2l 27|35 g&3teid ZE 3 AA o O3] o] ]/HE—‘;:
ZT=sfoF Yt o "?}—’Ft Fo ol SFH oA FEHE XS FUHEUTE 4F Al 0 REget 1
©F Al -1 AL 95 44 Tk

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 par-
ents. 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 t p_ t raverse handle.

void *PyType_GetSlot (PyTypeObject *type, int slot)
Part of the Stable ABI since version 3.4. A A H €F o A&H &4 £AEHE ¥+ th. 2437} NULL
o™, £X ol NULLO| AW Fr 7t 7 2SHA 942 w7l W42 S2FH A5<S HEbd Ut S 2= 4vt
Aoz A7 EAHE AAW F5 GO AT

slot QQAFS] 7}53) 2k PyType_Slot.slot S IR JAIA|L
WA 340 F71.

WA 31094 HA: PyType_GetSlot () can now accept all types. Previously, it was limited to heap types.
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PyObject *PyType_GetModule (PyTypeObject *type)
Part of the Stable ABI since version 3.10. PyType_FromModuleAndSpec () S AF&3lo] §S & o %
AH 97 BaE 2E A4S nag.

Folx 3t A#d Egol §low, TypeError S A4 SFil NULLS WHHgH o

This function is usually used to get the module in which a method is defined. Note that in such a method,
PyType_GetModule (Py_TYPE (self)) may not return the intended result. Py_TYPE (self) may be
a subclass of the intended class, and subclasses are not necessarily defined in the same module as their superclass.
See PyCMethod to get the class that defines the method.

B A 3.9 &7}

void *PyType_GetModuleState (PyTypeObject *type)
Part of the Stable ABI since version 3.10. o] 3} FHHA BE AA 9 HJeE w3y )
PyType_GetModule () A3}oll PyModule_GetState ()& E&3+e }E 74719 Y th.

ZolA P37} ARE REo| 9o, TypeErrorE A4 31 NULLS W38 o).
typeoll AFH BEo] YA AE]7FNULL O] E, of| 2] & A A 8} A] ¢kal NULLES WHE
WA 3.9 7}

lﬂ
v

t}.

o5 e T 2A+ @ 38 wes b ARE YT

PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)
we gk A ZHZ. Part of the Stable ABI since version 3.10. Creates and returns a heap type from the spec
(Py_TPFLAGS_HEAPTYPE).
Hlolx 2 E A8t Ul bases AAHE AHE S = AFUTH shUe] Sl s S FEL
5 U T} bases7} NULL ©] W, Py_tp_bases &5 °] th4l AF&-E Ut} I EE3ENULL S|4, Py_tp_base &5 9|
oAl AR Ut 2 =S NULL O, Al -2 object ol Al s Yt
mMWWHFMWﬂﬂAﬂHJQU L NEFE= g AT S 95yt 2E AA| U NULL o] o] ok T
Utk NULLO] o} |, 52 AH P} A v UFoll pyType GetModule () & 7FAZ & 54U Th
AVH EE2 A H Fefao AE5H A byt 2t Sl 2ol s 7iE A o= 25| oF
o] = MEL Yo PyType Ready ()& ZE3Y T}
WA 3.9 F7}.

W A 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)
vl 3} 7 A F %, Part of the Stable ABI since version 3.3. Equivalent to
PyType_FromModuleAndSpec (NULL, spec, bases).

WA 330 7}

PyObject *PyType_FromSpec (PyType_Spec *spec)
W7k Al ZZ. Part of the Stable ABI. Equivalent to PyType_FromSpecWithBases (spec, NULL).

type PyType_Spec
Part of the Stable ABI (including all members). & 2] 35 A2 3l+= F+2A.

const char *PyType_ Spec.name
g ol o] &, PyTypeObject . tp_names AR s+ o AFEE YTh

int PyType_Spec.basicsize
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int PyType_Spec.itemsize
Size of the instance in bytes, used to set PyTypeObject.tp_basicsize and PyTypeObject.
tp_itemsize.

int PyType Spec. flags
Y EH; 1, PyTypeObject.tp_flagsE ARt ol AHEH Ut

Py_TPFLAGS_HEAPTYPE Z#|27} AA=E o] YA 4O, PyType FromSpecWithBases () 7}
Aoz ZH1E A FYTH

PyType_Slot *PyType_Spec.slots
pPyType_Slot FZA° M4. S &Z7 {0, NULL}ol o3 SZ Yt

type PyType_Slot
Part of the Stable ABI (including all members). & 2] AN 2 7|52 Ao 3l= L 2A, €F 1D 3L T HE
Z3e
int PyType_Slot.slot

<= 1D.

€% IDE FZA PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods W PyAsyncMethods & BE o] &0 py HFALE B9l o]E&
A UTH A& S0,

e PyTypeObject.tp_deallocs AAS=Py_tp_dealloc

e PyNumberMethods.nb_addg 473l Py_nb_add

e PySequenceMethods.sq_lengthS A% dF+= Py_sq_length
The following fields cannot be set at all using Py Type_Spec and PyType_Slot:

e tp_dict

e tp_mro

e tp_cache

e tp_subclasses

e tp weaklist

e tp_vectorcall

e tp_weaklistoffset (see PyMemberDef)

e tp_dictoffset (see PyMemberDef)

e tp_vectorcall_offset (see PyMemberDef)

The following fields cannot be set using PyType_Spec and PyType_Slot under the limited
APIL:

e bf getbuffer
e bf releasebuffer

Setting Py_tp_bases or Py_tp_base may be problematic on some platforms. To avoid issues,
use the bases argument of PyType_FromSpecWithBases () instead.

WA 39004 M 7A: pyBufferProcs? €% A% Qe APIOA AT 4 syt

void *PyType_Slot.pfunc
£%9 A GYUTh hER ol 2L T4 h e EAL Yok
Slots other than Py_ tp_doc may not be NULL.
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8.1.2 None ZHZ|

Note that the Py TypeOb ject for None is not directly exposed in the Python/C API. Since None is a singleton, testing
for object identity (using == in C) is sufficient. There is no PyNone_Check () function for the same reason.

PyObject *Py_None
The Python None object, denoting lack of value. This object has no methods. It needs to be treated just like any
other object with respect to reference counts.

Py_RETURN_NONE
Properly handle returning Py None from within a C function (that is, increment the reference count of None and
return it.)

BEATE 4999 3719 “long” B4 AAZ F+HF Y h
BA

Y
ol 2] Al, 2] PyLong_As* APIE S218t TS 4§l (return type)-1S W3tk R34S
A ASE A PyErr_Occurred () S AFE3AAI L

type PyLongObject
Part of the Limited API (as an opaque struct). ©] PyObject?] A H 2 ulo| W A A A& e Y.

PyTypeObject PyLong_Type
Part of the Stable ABL. ©] PyTypeObject AA2EHAE Fo|# A4 &S YeElE U} o] AL slo| A
AZe int & 22 AR P

int PyLong_Check (PyObject *p)

AA7} PyLongObject o]y PyLongObject ] A B o] ¥ g whaghtt o] P+

g},

int PyLong_CheckExact (PyObject *p)
AA7F PyLongObject O] AR PyLongObject® A H & o] oby Fa &gt} o] o=
AE gk

PyObject *PyLong_FromLong (long v)
wksk gk A ZHZ. Part of the Stable ABL vZXE] A PyLongObject A E ¥18s} A 1, A 9 3 NULL
= RESHh T
A7) 7L -59 256 Abo] 9] E% Aol thall A Ao A& FAGUTE o] Mol o= BTE
KD P p i S My

ot
o
o,
of
L

rlr
odt
>.
2

o

PyObject *PyLong_FromUnsignedLong (unsigned long v)
w7k Al ZZ. Part of the Stable ABL C unsigned longl @ R E] A] PyLongObject A& ¥F3Hs}
A}, A9 shE NULL-S g ok

PyObject *PyLong_FromSsize_t (Py_ssize t V)
wkEZk: A ZZ. Part of the Stable ABL C Py_ssize tZXE A PyLongObject 2 A& ¥13-35}A L,
A9 s NULL = Wy ok

PyObject *PyLong_FromSize_t (size_t v)
vt zk: A ZFZ. Part of the Stable ABIL. C size_t ZHE A PyLongObject AAE ¥I33A L, A 9)
SHH NULL S BF8Hh ot

8.2. =X} Al 117



The Python/C API, £A| H{% 3.10.18

PyObject *PyLong_FromLongLong (long long v)
wkEk 7k A ZZ. Part of the Stable ABL. C long long 2 2 2 E| A PyLongObject AR E ¥IEs} A L,
A3 3 NULL-S W3R T

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
e 7k A ZFZ. Part of the Stable ABL C unsigned long longl Z X E| A PyLongObject AAE
RhsEA o, A9 S NULL& REE Y T

PyObject *PyLong_FromDouble (double v)
BFSk 2k A FZ. Part of the Stable ABL v B4 R 0 2 BE) A} PyLongObject A S w3kal Art,
A3 53 NULL S WEE ey T

PyObject *PyLong_FromString (const char *str, char **pend, int base)
w7k A ZHZ. Part of the Stable ABIL. Return a new PyLongObject based on the string value in str, which
is interpreted according to the radix in base. If pend is non-NULL, *pend will point to the first character in str
which follows the representation of the number. If base is 0, str is interpreted using the integers definition; in this
case, leading zeros in a non-zero decimal number raises a ValueError. If base is not 0, it must be between 2

and 36, inclusive. Leading spaces and single underscores after a base specifier and between digits are ignored. If
there are no digits, ValueError will be raised.

o B

Python methods int.to_bytes () and int.from_bytes () to convert a PyLongObject to/from an
array of bytes in base 256. You can call those from C using PyObject_CallMethod ().

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
ek gh Al FE FAG well A= FUEE A A F2E Fhold Aoz Wy

H A 3.39] F7}.

PyObject *PyLong_FromVoidPtr (void *p)
wisk gk Al FZ. Part of the Stable ABL. X9 ¥] p2 HE slo]d HA4+E w5t}
PyLong AsVoidPtr ()& AH-&8Fo] Aol A 23 & 4 5

long PyLong_AsLong (PyObject *obj)
Part of the Stable ABI. Return a C 1ong representation of obj. If obj is not an instance of PyLongOb ject, first
callits __index__ () method (if present) to convertittoa PyLongObject.

0bj9] 3%°] long?] WL E Wy overflowError& R A U Th
o Al 12 WUt RS54 S A AW pyErr_Occurred ()& A3 Al 2.
B A 3804 ¥ A:Use  index__ () if available.

W A 3.109]| 4] ¥ 7 : This function will no longer use __int__ ().

ay

kel

AH 7k

rlo

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
Fart of the Stable ABI. Return a C 1ong representation of obj. If obj is not an instance of PyLongOb ject, first
callits __index__ () method (if present) to convert it to a PyLongOb ject.

If the value of obj is greater than LONG_MAX or less than LONG_MIN, set *overflow to 1 or —1, respectively, and
return —1; otherwise, set *overflow to 0. If any other exception occurs set *overflow to 0 and return —1 as usual.

&) Al —1 & vttt B3 AL A ASE W PyErr Occurred ()& AFL3HAA L.
B A 3804 HA:Use  index_ () if available.
¥ A 3.109) A 7 : This function will no longer use __int__ ().

long long PyLong_AsLongLong (PyObject *obj)
Part of the Stable ABI. 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.

obj®] 3kl long long® W E Bloj ¥ OverflowError& WA YT

0>
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N Al -1 93Ut R3S Al A Y PyErr Occurred() S AFEIHHAI L
H A 3.8 4 WA __index__ () if available.
H A 3.109)| A ¥ 7 : This function will no longer use __int__ ().

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
Part of the Stable ABL. Return a C long long representation of obj. If obj is not an instance of
PyLongObject,firstcall its __index__ () method (if present) to convertittoa PyLongObject.

If the value of obj is greater than LLONG_MAX or less than LLONG_MIN, set *overflow to 1 or —1, respectively,

and return —1; otherwise, set *overflow to 0. If any other exception occurs set *overflow to 0 and return —1 as
usual.

ol Al -1& WU th RS 3& A At ™ pyErr Occurred () & AHESHI Al
WA 3.20] 7}

B A 3804 M A:Use  index__ () if available.

¥ 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 ZHE &3 pylongS PyLongObjecte] A2H
o] oF o,

pylong®] gkol Py_ssize t& W9 E Blojud overflowError& HAYA YTt
oA Al -1-& W&tk RS A S A At PyErr Occurred ()& AHEIAIAI L

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
Part of the Stable ABL pylong2] C unsigned long &S &gt} pylongS PyLongObject?] <l
"2 ok g,

pylong®] 7k°] unsigned long?] WS E Hojupd overflowError S WA A A UTh

o

o] Al (unsigned long)-1& WUt RS AE A A PyErr_Occurred ()& AH&3H4]
A L.

size_t PyLong_AsSize_t (PyObject *pylong)

Part of the Stable ABIL. pylong®] C size_t X8 E WUt} pylong2 PyLongObject ] A2EH o] of
3o,

pylong®) Zko] size_t o HYE vloJy ™ OverflowError& YA U T
g Al (size_t)-12 H&FUTH RS S A ASH Y PyErr_Occurred ()& AHE3H Al 2

unsigned long long PyLong_AsUnsignedLonglLong (PyObject *pylong)
Part of the Stable ABL  pylong 2] C unsigned long long % & YWHE3sU o}y  pylong S
PyLongObject?] AX®Ao]of gt}

pylong®] Zko] unsigned long long® WY E Hloj W overflowErrorS WAA Yt}

o 2] A] (unsigned long long)-1& WIadtUch B3 A LS A ASIE Y PyErr Occurred ()&
B 2

HA 3194 HA: 22 pylong= ©] A TypeError 7} o}y et OverflowError& WA A Yt}

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
Part of the Stable ABL. Return a C unsigned long representation of obj. If obj is not an instance of
PyLongObject,firstcall its __index__ () method (if present) to convertittoa PyLongObject.
obj2] el unsigned long? HHE vlojyd, I el X5 ULONG_MAX + 1 3L H3kshyty.

o8] Al (unsigned long) -1 ¥ttt R3S A ASE A PyErr_Occurred () S AFR3HA
AlL.
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B A 3.891A H7A:Use___index__ () if available.
H A 3.109)| A ¥ 7 : This function will no longer use __int__ ().

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
Fart of the Stable ABL Return a C unsigned 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.

obj9] #x°l unsigned long long¥ HHE WU, 1 k8 BRE=E ULLONG_MAX + 1 3g-& wh
e

o #] A] (unsigned long long)-1< WiEstUcth BSAH S A ASH Y PyErr Occurred ()&
84112

WA 3894 W A:Use  index_ () if available.

H A 3.109)| A ¥ 7 : This function will no longer use __int__ ().

double PyLong_AsDouble (PyObject *pylong)
Part of the Stable ABI. pylong?] C double & &2 ¥I33HU T} pylong2 PyLongObject?] Q1A 2o of
o

pylong @] Zko] double ] WY& Blo]JU™ OverflowErrorE WA A U T
ofg] Al -1.0L W33 BRI AL A A H PyErr Occurred ()& AHEHA]AI L

void *PyLong_AsVoidPtr (PyObject *pylong)
Part of the Stable ABI. 3}o] % xqj—pylong S Cvoid EAE ZE MBS} pylongS WM3s 4= glod,
OverflowError 7} AT UTH ©o]| AL pyLong FromVoidPtr () 2 WHE o] X kol tha) A vk A&
% 9 void EAIENE AA S Aol HAR UG

ol 2] Al NULL-S Wttt RS A S A A St ¥ PyErr_Occurred () & AF& SIS Al &

8.22 E2| AH|

Booleans in Python are implemented as a subclass of integers. There are only two booleans, Py_False and Py_True.
As such, the normal creation and deletion functions don’ t apply to booleans. The following macros are available, however.

int PyBool_Check (PyObject *0)
07} PyBool_Type B0l & EelFUTh o] ¥4 B4 AT HUTL

PyObject *Py_False
The Python False object. This object has no methods. It needs to be treated just like any other object with
respect to reference counts.

PyObject *Py_True
The Python True object. This object has no methods. It needs to be treated just like any other object with respect
to reference counts.

Py_RETURN_FALSE
Return Py_False from a function, properly incrementing its reference count.

Py_RETURN_TRUE
Return Py_ True from a function, properly incrementing its reference count.

PyObject *PyBool_FromLong (long v)
wk3kgk: A 22, Part of the Stable ABIL Return a new reference to Py_True or Py_False depending on the
truth value of v.
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8.2.3 Floating Point Objects

type PyFloatObject
This subtype of PyOb ject represents a Python floating point object.

PyTypeObject PyFloat_Type
Fart of the Stable ABL This instance of PyTypeOb ject represents the Python floating point type. This is the
same object as £ 1oat in the Python layer.

int PyFloat_Check (PyObject *p)

Q1A 7} PyFloatObject U PyFloatObject] A B oW g wrdgt}. o] d¢= A 53

e,

int PyFloat_CheckExact (PyObject *p)
QIA}7} PyFloatObject ©] A Wk PyFloatObject-/] A B 32 o - Hkskhu . o] S = A
e

PyObject *PyFloat_FromString (PyObject *str)
¥}k A 2. Part of the Stable ABL stro] B2+d 7+ 7190 & pyrloatobject AASE THE AL}
Al3) 5}H NULL.

PyObject *PyFloat_FromDouble (double v)
ek Al ZZ. Part of the Stable ABL. v2 8- ¥] PyFloatobject A& s A, A 93 NULL.

double PyFloat_AsDouble (PyObject *pyfloat)
Fart of the Stable ABIL. Return a C double 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 a
float. 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.

B A 3.80 A WH7: Use___index__ () if available.

double PyFloat_AS_DOUBLE ( PyObject *pyfloat)
ol & AAF Qo] pyfloat &) W-§2] C double S WIS o}

PyObject *PyFloat_GetInfo (void)
vk gk A ZZ. Part of the Stable ABL float®] A H %=, £33k, ] Aol &35 B E Z 33 structseq
A2EAE E2E UL 8|t Y float.hE M= ok 5 U th

double PyFloat_GetMax ()
Part of the Stable ABL H v 38 7}5 3t 53} float DBL_MAXE C double & W33t}

double PyFloat_GetMin ()
Part of the Stable ABIL. 3 & 2139 (normalized) %2] float DBL_MINE C double & ¥F8-3h T},

8.24 544 A

Sho 49| B g A& CAPIYA £ 1) F /19) thE F o2 AR Utk Shib oA Z2 10| =59
ol A oL, T St 8 A 2 L C P2 G oh AL 5 74 SRS 298 &
e P8 A I
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CRZMEAMS E4as

7] W e o]y e LRAS wolSo] 1 At ukskat
THEUtTh o] = API AA oAl Q&g Ut

type Py_complex
The C structure which corresponds to the value portion of a Python complex number object. Most of the functions
for dealing with complex number objects use structures of this type as input or output values, as appropriate. It is
defined as:

rr
%
rr
Hl
ro
)
]
offt
:IOJ__l‘l
2
k]
BN
9‘1_5
N
m
v
rr
)
o
o

2~
T

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
CPy_complex 2AZ AHE5to] 7 B4 &2 vkt

Py_complex _Py_c_diff (Py_complex left Py_complex right)

CPry_complex 2dZ AH§3to] F B A40 Aol & whaghth
Py_complex _Py_c_neg (Py_complex num)

Cpry complex XS ALE31] B4 num] &9 #S 93 yt).
Py_complex _Py_c_prod (Py_complex left, Py_complex right)

CPy _complex AL X85l F BA40 F& 133t}

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
C oy complex BAE AEo] F Hago) B8 wagT),

If divisor is null, this method returns zero and sets errno to EDOM.

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
CPy complex WS A-&3o] num® exp A5 A 52 2r&g ).

If num is null and exp is not a positive real number, this method returns zero and sets errno to EDOM.

type PyComplexObject
sho] Al B4 AR S b pyobjecte] A &,

PyTypeObject PyComplex_Type
Part of the Stable ABI. ©] PyTypeObject AAAE A= vlo]l B A4 &8 ey U gho] A&
complex &} & A U th

int PyComplex_Check (PyObject *p)
QlA}7} PyComplexObject W PyComplexObjecto] A H ol LS vista ) o] g4+ A
e LR

int PyComplex_CheckExact (PyObject *p)

ol 2} 7} PyCompleXObjectO] 2] gk, PyCompleXObject-/] /ﬂ H 83 o] ofuH ZF
e FEATFEU

)

m{o
rE
rlt
o
A
v
o

PyObject *PyComplex_FromCComplex (Py_complex v)
wk3kzk: A 22, Create a new Python complex number object from a C Py__compex value.

PyObject *PyComplex_FromDoubles (double real, double imag)
w7k Al ZZ. Part of the Stable ABI. Return a new PyComplexObject object from real and imag.
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double PyComplex_RealAsDouble (PyObject *op)
Part of the Stable ABL op2] A4+HE C double & WFEHE T}

double PyComplex_ImagAsDouble (PyObject *op)
Part of the Stable ABIL. op2] 548 & C double & ¥I3g T}

Py_complex PyComplex_AsCComplex (PyObject *op)
H A4 opQ Py _complex g WHEHEHU T}

If op is not a Python complex number object but has a _ complex__ () method, this method will first be
called to convert op to a Python complex number object. If _ _complex__ () is not defined then it falls back
to__ _float_ (). If _ float__ () is not defined then it falls back to __index__ (). Upon failure, this
method returns —1 . 0 as a real value.

¥ A 3804 ¥ A:Use  index_ () if available.

rx
re
2
2
Kl
Jo
p
A
o2

AR ARl 3 LA A o] A Ao A =2 WU Th o ol A Thol
50 A2 AR E R

ol s ol EG mi7) firt A2 uff vie]Ed o] opd W7} M4 S5 TypeError & WA

type PyBytesObject
o] pyobject?] AH F2 slojd ol E A AAE HeEbdYTh

PyTypeObject PyBytes_Type
Part of the Stable ABL ©] PyTypeObject?] AAAE AL glo] vlo|EE &S YeEPH Ut Jol# AS
o bytes 2} 22 AA AT

int PyBytes_Check (PyObject *0)
A o7} kel = AR o] ALt o] = Fo| A B P Q22T FS VB o Fht 4
gk

int PyBytes_CheckExact (PyObject *0)
A7 07} vhol £ A AR o] AW, o] W Fo) B Go] adAt opE Fe ML) o FHt
T AAFEUTh

PyObject *PyBytes_FromString (const char *v)
WSk Zk: A) ZZ. Part of the Stable ABL. A831H Zto & v EXE o] EALE S zH= A vlo]EYF AR =
WS, Ao SHE NOLLS MPRFE LI O 7] W v NULL o] obU]ojof Bl ok AARSHA] Skl o,

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)

uk3kzk: A R, Part of the Stable ABL A28} ko] v X1 g o] Bl o)1 Z o] 7 lenQ A vlo]|EQ
AR S w3kt a, Ao el d NULLS WU ok v7F NULL o) |, Hlo| EE A A 9] YRS 2735 A

Easagieg

PyObject *PyBytes_FromFormat (const char * format, )
vt zk: A ZFZ. Part of the Stable ABL C print £ () -2E}D format S22} 71 7) —,—.4 O1 X}E WholA],
A3 5o oI E48 AN SAE AL n 1 Gho] ol EAR wol = ANE Mg ch A
92} C 3 0] o) oF 341 formar EAF Lo Q= E W BAE T F 53] )25 of it} ) ¥ o)
EAHE 0h8 T 2HUTh
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LA =5

5% n/a BEEKX RS

Sc int gdd vlolE, CintE2 EAF Ut

%d int printf ("$d") 2} TS5 TH!

Su unsigned int printf ("su") o} 5 rH]

$1d long printf (" %ld") =53 ych!

$1u unsigned long | printf ("$1u") & S5 T}H]

$zd Py _ssize_t | printf ("%zd") & S5t

$zu size_t printf ("szu") o} =53 rH!

%1 int printf ("si") & ES53FUh!

$x int printf ("sx") & 5 h!

$s const char* 425 CEA a4,

Sp const void* C Ecﬂﬂﬂ 1674 2. Z;WEZ printf7Fojd AFE UY=3] o
Faglol BlHE 0x & A A Rhe] BRAETHE M-S Al stale A9
printf ("%p") & S5k

QA4 gt FA EAL FU EALY oA Rio] BF A7 ARl 2ol #Ahw A BET,
271 QA EAH U,

PyObject *PyBytes_FromFormatV (const char *format, Vaflist vargs)

W3z A F X, Part of the Stable ABL. R3] T A AAE HIte AL Adstas

PyBytes_FromFormat ()3 Z5 Ut}

PyObject *PyBytes_FromObject (PyObject *0)

vt zk: X ZFZ. Part of the Stable ABL. M]3 Z 2 E 23 785l AA 02 vlo]EE T3S wiegy ).

Py_ssize_tPyBytes_Size (PyObject *0)
Part of the Stable ABL H}o]|EE A A 02] Aol & W&},

Py_ssize_tPyBytes_GET_SIZE (PyObject *0)
Macro form of PyBytes_Size () but without error checking.

char *PyBytes_AsString (PyObject *0)

Part of the Stable ABL 02] U]-&9 tj gt £ AE & W&t} Qe = len(o) + 1 H}O

—

Ez 74d

O:
¢

o8 WE HHE 7t Yt w39 upx gt vlo] E= th& d (null) vFo] E 7} l=X]of] &A flo] 4
Jolych A 7]-PyBytes_FromStringAndSize (NULL, size) & AFRSto] W}Z WE0|X AL 7]-
ShIE Hol 12 A AL & HUTH FFE AANAL & HUT 07k ko= d A7 of W

PyBytes_AsString ()& NULL< H‘Fﬁ]—O]—_L TypeErrorE WA Al ZA U Th

char *PyBytes_AS_STRING (PyObject *string)
Macro form of PyBytes AsString () but without error checking.

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)

03
O:

Fart of the Stable ABI. Return the null-terminated contents of the object obj through the output variables buffer

and length.

length 7} NULL o] W, Hlo] EQ A= Y 4E d vlo|ES 2313t 5~ glsyth; whoF a&thy 3k -1
£ W335t valueError & WA A Y T}

buffer+= obje] W5 W& & 78] 7] Al H =4, 2ol &7} @ vlol E7F =3F U th (lengtholl = T35 X 9
SYh. 7—]1?"7]’PyBytes_FromStringZ—\ndSize (NULL size) & }\]—_9.3].01] FIS=ag = %‘ﬂﬂ Ao 7}

PyBytes_AsStringAndSize ()& -1& ‘ﬂ]-ﬁ-O}J_ TypeError HL/\E Al LIT‘/}

W7 35004 WA o] el i, whe| £ AR o] W who] E7} £ 3w o] glo
ek

VA= A2, u,1d, 1y, zd, zu, 1, x) o A 0-9 8 S 1 AREE A Q= JFS v H Uk

H TypeError 7} HA S
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void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
Part of the Stable ABL bytes©l| newpart2] W82 SlEQ A vlo] E QG AAZ #bytesol] W5 U T TZAH7}
A Fx2E 2FdUT bytes®] oA gholl et F2E FHUTE A AA 7L 501 A 5 QLo W, byresoll
sk A F2E o A8 W A AL shytes] S NULLE AAFUTh 223 o2l 7 A Fth

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
Part of the Stable ABI. bytesl| newpart2] U&= Tl &2 A} vlo]|E Y AA £ *bytesol] W5 U T} o] HAL
newpari=.9) 5 %8 AAIVTH (5 22 A58 F2A P,

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
A way to resize a bytes object even though it is “immutable”. Only use this to build up a brand new bytes object;
don’ t use this if the bytes may already be known in other parts of the code. It is an error to call this function if
the refcount on the input bytes object is not one. Pass the address of an existing bytes object as an lvalue (it may
be written into), and the new size desired. On success, *bytes holds the resized bytes object and 0 is returned;
the address in *byfes may differ from its input value. If the reallocation fails, the original bytes object at *bytes is
deallocated, *bytes is set to NULL, MemoryError is set, and —1 is returned.

8.3.2 HIO|E HHY ZHX|

type PyByteArrayObject
o] Pyobjecte] A B &2 3}o]# bytearray A A& LEFH U T

PyTypeObject PyByteArray_ Type
Part of the Stable ABL. ©] PyTypeObject Q12H A= vho] 4 bytearray 32 LEFY U T} gho] 4 A& 9]
bytearray} Z-2 A J Ut

& ZAlojaz

int PyByteArray_ Check (PyObject *0)
2 A| 07} bytearray Z4 | o] A L} bytearray 3 2] Al H 3 A2 g wightUrtt. o] e GG AT
o,

int PyByteArray_CheckExact (PyObject *0)
A 2] 07} bytearray 71 4] o] 7] ¥, bytearray B8] A1 % AAE AL oh B e NPT o] Fot
T AAFEUTh

Rl X
=

>
3
1]

A
T

PyObject *PyByteArray_ FromObject (PyObject *0)
vkskzk: X§ R, Part of the Stable ABL B3] 22 £ 22 18 3t= 499 AA (o) ZHE] WA RS
bytearray 2 A & E& & Ut}

PyObject *PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)
WkSkZk: Al 2. Part of the Stable ABI. Create a new bytearray object from string and its length, len. On failure,
NULL is returned.

PyObject *PyByteArray_ Concat (PyObject *a, PyObject *b)
WSk Al ZHZ. Part of the Stable ABIL B} E v F a 9} b5 o] o] £ o] A 22 bytearray 2 WHEHgH T}
Py_ssize_t PyByteArray_Size (PyObject *bytearray)
Part of the Stable ABIL NULL X Q]2 913} & bytearray®] 2 7] 5 vk},
char *PyByteArray_ AsString (PyObject *bytearray)
Part of the Stable ABL. NULL X Q1B & 2}l 3t & bytearray 2] W< char 8] & & vls3u o). vlsls =
B ol & G4 o] Ro)  vhol =7k 7 k.
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int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
Part of the Stable ABL. bytearray®] Y5 M52 37| 5 leno & Z 3Tt

e

oAz £=E Al ddS s £UAHE FASHA FFUHh

char *PyByteArray_ AS_STRING (PyObject *bytearray)
Macro version of PyByteArray AsString ().

Py _ssize_tPyByteArray GET_SIZE (PyObject *bytearray)
Macro version of PyByteArray Size ().

spo]’d 3.301 4 PEP 3938 7% o] &, fUIE AA = W7 A o2 gt S AHSste] WAl fUIE
AW E At R 84S FATUT BE FE EQAET}F128, 256 B 65536 1] wHQ FA
ol th 53 A7 AFUeh 23X ofow, I TAEE 1114112 (AA FUZE ¥$)) vl ko] ofof
Eashes

Py_UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE* representation is deprecated and inefficient.

Due to the transition between the old APIs and the new APIs, Unicode objects can internally be in two states depending
on how they were created:

« “canonical” Unicode objects are all objects created by a non-deprecated Unicode API. They use the most efficient
representation allowed by the implementation.

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 APL

ZF31: The “legacy” Unicode object will be removed in Python 3.12 with deprecated APIs. All Unicode objects will be
“canonical” since then. See PEP 623 for more information.

L| -

ku
ful
o

40
0

022 o] Mo A FUIAE Fd o AHEH = 71 FUZE AA FJth

type Py _UCS4

type Py_UCS2

type Py_UCS1
Part of the Stable ABIL ©] 5L 7+7} 324 E, 16U E 4 8U|E Q] BEALE £33} 7|o] 223 HS ¢l
AT B2 Sl s typedef YUTH G FUZE FAE AT =, Py _UCS4E AHE S Al 2.
H A 330 271

type Py_UNICODE
This is a typedef of wchar_t, which is a 16-bit type or 32-bit type depending on the platform.
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W 33004 WA o] A W Aol A], o] A2 W E A 3ho] W & “Uf £-F-(narrow)” L} “2}o] & (wide)” 1]
= WA F ol Ae MeF Ao ube} 16w = & o)1} 320] = Fol Tk

type PyASCIIObject

type PyCompactUnicodeObject

type PyUnicodeObject

o) pyobject A FEL sholdl FULE AAE GEth A9 BE Apel, §UTE A2
A2 S BE AP §47) pyobiect ZIIEIE Aok Haelnz 43 A4l A ¢ B,

WA 3.30] F7}.

PyTypeObject PyUnicode_Type
Part of the Stable ABIL. ©] PyTypeObject ALE A= Tho] A
strZ =g Y

U

KU

= gg e ych sho]d sEo

Ho

The following APIs are really C macros and can be used to do fast checks and to access internal read-only data of Unicode
objects:
int PyUnicode_Check (PyObject *0)

Return true if the object o is a Unicode object or an instance of a Unicode subtype. This function always succeeds.
int PyUnicode_CheckExact (PyObject *0)

Return true if the object o is a Unicode object, but not an instance of a subtype. This function always succeeds.
int PyUnicode_READY (PyObject *0)

Ensure the string object o is in the “canonical” representation. This is required before using any of the access

macros described below.

Returns 0 on success and —1 with an exception set on failure, which in particular happens if memory allocation
fails.

B A 3.30] F7}.

Deprecated since version 3.10, will be removed in version 3.12: This API will be removed with
PyUnicode_FromUnicode ().

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
Return the length of the Unicode string, in code points. o has to be a Unicode object in the “canonical” represen-
tation (not checked).

WA 330 =71

Py_UCSI *PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *0)

Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *0)
Return a pointer to the canonical representation cast to UCS1, UCS2 or UCS4 integer types for direct char-
acter access. No checks are performed if the canonical representation has the correct character size; use

PyUnicode_KIND () to select the right macro. Make sure PyUnicode_READY () has been called before
accessing this.

WA 330 27}
PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_ KIND () B3 &2 gt widshch

WA 3.3 F7}L

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND is deprecated.
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unsigned int PyUnicode_KIND (PyObject *0)
Return one of the PyUnicode kind constants (see above) that indicate how many bytes per character this Unicode
object uses to store its data. o has to be a Unicode object in the “canonical” representation (not checked).

B A 3.30]] 7}

void *PyUnicode_DATA (PyObject *0)
Return a void pointer to the raw Unicode buffer. o has to be a Unicode object in the “canonical” representation
(not checked).

H A 3.30] &7}

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
Write into a canonical representation data (as obtained with PyUnicode DATA ()). This macro does not do
any sanity checks and is intended for usage in loops. The caller should cache the kind value and data pointer as
obtained from other macro calls. index is the index in the string (starts at 0) and value is the new code point value
which should be written to that location.

B A 3.30] F7}.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
T+ A (canonical) =& data(PyUnicode DATA()E A2 hZ2)oA T= ZAEE AdH5 YT AANY
FH] (ready) S & ©] 5 #] k5 Ut}

B A 3.30] F7}.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, Py_ssize_t index)
Read a character from a Unicode object o, which must be in the “canonical” representation. This is less efficient
than PyUnicode_READ () if you do multiple consecutive reads.

B A 3.30] &7}

PyUnicode_MAX_CHAR_VALUE (0)
Return the maximum code point that is suitable for creating another string based on o, which must be in the
“canonical” representation. This is always an approximation but more efficient than iterating over the string.

B A 3.30]] &7}

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)
Return the size of the deprecated Py_ UNTCODE representation, in code units (this includes surrogate pairs as 2
units). o has to be a Unicode object (not checked).

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
tousing PyUnicode_GET _LENGTH().

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)
Return the size of the deprecated Py_UNICODE representation in bytes. o has to be a Unicode object (not
checked).

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
tousing PyUnicode_ GET _LENGTH().

Py_UNICODE *PyUnicode_AS_UNICODE (PyObject *0)

const char *PyUnicode_AS_DATA (PyObject *0)
Return a pointer to a Py_ UNTCODE 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).

W A 3.30] 4] ¥ 7 : This macro is now ineflicient — because in many cases the Py UNTCODE representation does
not exist and needs to be created — and can fail (return NULL with an exception set). Try to port the code to use
the new PyUnicode_nBYTE_DATA () macros or use PyUnicode_ WRITE () or PyUnicode READ ().
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Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
to using the PyUnicode_nBYTE_DATA () family of macros.

int PyUnicode_IsIdentifier (PyObject *0)
Part of the Stable ABL. 91o] o]0 whg} FALLE o] § &3k Al x}o]H 1
297 gk 0 M o

WA 3904 ¥ AL o] FH] (ready) =] A] %S W], o] &4+ U= Py _FatalError ()& $&3}

o

wkg gk o}, A A identifiers.

A kU Th

QUIE 21 54

FUILEE P 224 S4S ATIUTh A A5 BES 22 shol 4 Aol ek C Gl v = &
MEEEEERR R

int Py_UNICODE_ISSPACE (Py_UCS4 ch)

ch7} 3 FA A of] whe} 1 o] 05 wheheh o
int Py_UNICODE_ISLOWER (Py_UCS4 ch)

ch7t 2FAA A o Wt 1 o] 05 RESHh o}
int Py_UNICODE_ISUPPER (Py UCS4 ch)

ch7} 221 A o] whe} 1 o] 02 Hheheh ot

int Py_UNICODE_ISTITLE (Py UCS4 ch)
ch7} A& Ao 22 EAI Aol whe} 1 o)1} 0 W ).
int Py UNICODE_ISLINEBREAK (Py UCS4 ch)
ch7t & vhg E Ak A o whe} 1 0 05 vEHgh o
int Py_ UNICODE_ISDECIMAL (Py_UCS4 ch)
ch7F10 A4~ 2101 2 o whe} 1 o]} 02 vkaah o}
int Py_UNICODE_ISDIGIT (Py UCS4 ch)
ch7} T A (digit) & AF¢1 A of] whet 1 o]y 0 whehety o)
int Py_UNICODE_ISNUMERIC (Py UCS4 ch)
ch7} 5= ZF(numeric) ¥ A1 2] of] whe} 1 o]} 02 WS o}
int Py UNICODE_ISALPHA (Py_UCS4 ch)
ch7} &Pl B A A o] e} 1 o)1} 02 W T
int Py_UNICODE_ISALNUM (Py UCS4 ch)
ch7} 35 A; £A1 Q1 2| o] Wk 10] 1} 08 MBkEL T,
int Py_UNICODE_ISPRINTABLE (Py UCS4 ch)
Return 1 or 0 depending on whether ch is a printable character. Nonprintable characters are those characters
defined in the Unicode character database as “Other” or “Separator”, excepting the ASCII space (0x20) which
is considered printable. (Note that printable characters in this context are those which should not be escaped

when repr () is invoked on a string. It has no bearing on the handling of strings written to sys.stdout or
sys.stderr.)

ChS APLE WhE 4 B4 W Fo] ALg 8 4 Aok
Py _UCS4Py_UNICODE_TOLOWER (Py UCS4 ch)
4B A= WEE B oS BEgh o,
¥ A 3.35 €] 7| A : This function uses simple case mappings.

Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
o222 HEE E2FchE WHEgh o)
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W A 3.3 €] 5 #]: This function uses simple case mappings.
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)

A5 Aol~2 HEH FA chE Wt

¥ A 3.35 €] 7| A|: This function uses simple case mappings.
int Py UNICODE_TODECIMAL (Py_UCS4 ch)

Return the character ch converted to a decimal positive integer. Return —1 if this is not possible. This macro does
not raise exceptions.

int Py_UNICODE_TODIGIT (Py UCS4 ch)
Return the character ch converted to a single digit integer. Return -1 if this is not possible. This macro does not
raise exceptions.

double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
Return the character ch converted to a double. Return —1 . 0 if this is not possible. This macro does not raise
exceptions.

T} APIE AFL51 A2 A0 EE & 4 d5 Ut

Py_UNICODE_IS_SURROGATE (ch)
ch7F A2 A o] E QA A &3t (0xD800 <= ch <= 0xDFFF).

Py _UNICODE_IS_HIGH_SURROGATE (ch)
ch7} A A2 A o)E 9l A] Feldtt} (0xD800 <= ch <= 0xDBFF).

Py _UNICODE_IS_LOW_SURROGATE (ch)
ch7} 3F9) A 2 A ] E Q1A EIFTH(0xDCO0 <= ch <= 0xDFFF).

Py_UNICODE_JOIN_SURROGATES (high, low)
Join two surrogate characters and return a single Py_UCS4 value. high and low are respectively the leading and
trailing surrogates in a surrogate pair.

FUILE AR E ST 78 DA 540 AA 252 W The APLE A8 314 A 2.

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

Wk A A FURE AAE HE YT maxchar-& FA G0l B X AA H o] ZE EZJAE ofof
Syl ZAREC E, 127, 255, 65535, 1114111 Al A 204 74 71748 groz &3 & 5 d5Uth
AAE ot o AFE = P GUTh o] F+E AHSet BhE AA= 27 &

o122 Al fu
24T 4 9%

B A 3.30] &7}

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
L2 SR I F ol X kind7} 5 % 2 PyUnicode KIND()o 9|8 xb2h=
PyUnicode 1BYTE _KIND SYUHE MZE FYZE AANE W5 YTl buffer= kind o] whet
B2} 31,2 E= 4ol E Y size T 9] Wi DS 7h2] Aok I th
B A 3.30] F7}.

PyObject *PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
w3k gk: A #Z. Part of the Stable ABI. Create a Unicode object from the char buffer u. The bytes will be

interpreted as being UTF-8 encoded. The buffer is copied into the new object. If the buffer is not NULL, the return
value might be a shared object, i.e. modification of the data is not allowed.

If u is NULL, this function behaves like PyUnicode FromUnicode () with the buffer set to NULL. This usage
is deprecated in favor of PyUnicode_New (), and will be removed in Python 3.12.

0>
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PyObject *PyUnicode_FromString (const char *u)
Wk gk A ZZ. Part of the Stable ABI. Create a Unicode object from a UTF-8 encoded null-terminated char
buffer u.

PyObject *PyUnicode_FromFormat (const char *format, ...)
w7k Al 2. Part of the Stable ABL Take a C printf () -style format string and a variable number of
arguments, calculate the size of the resulting Python Unicode string and return a string with the values formatted
into it. The variable arguments must be C types and must correspond exactly to the format characters in the format
ASClII-encoded string. The following format characters are allowed:

Format Characters | & =4

%% n/a The literal % character.

%c int A single character, represented as a Cint.

%sd int Equivalent to printf ("%d").!

%u unsigned int Equivalent to printf ("su").!

$1d long Equivalent to printf ("$1d") 1

511 long Equivalent to printf ("$1i").!

$1lu unsigned long Equivalent to print f ("$1u").!

$11d long long Equivalent to printf ("$11d").!

$111 long long Equivalent to print £ ("$111i").T

$1lu unsigned long long Equivalent to printf ("$11u").!

$zd Py _ssize_t Equivalent to printf ("%zd ).1

$z1i Py_ssize_t Equivalent to printf ("$zi").!

$zu size_t Equivalent to printf ("$zu ).1

1 int Equivalent to printf ("$i").!

$x int Equivalent to printf ("$x"). I

$s const char* g8 CEXxald.

$p const void* The hex representation of a C pointer. Mostly equivalent to
printf ("$p") except that it is guaranteed to start with
the literal Ox regardless of what the platform’ s printf
yields.

SA PyObject* ascii() § &3t A3}

U PyObject* FUZE AA.

P PyObject*, const char* | U I = A (NULLY ¢ d5Yh et F HA w 7|

G2 d-BE CEA D (R A A A5

NULL o™ AHS-FH Y.

%S PyObject* PyObject_Str ()2 SZ3F A7}

SR PyObject* PyObject_Repr ()2 o< A3}

An unrecognized format character causes all the rest of the format string to be copied as-is to the result string, and
any extra arguments discarded.

ZF31: The width formatter unit is number of characters rather than bytes. The precision formatter unit is number
of bytes for "$s" and "$V" (if the PyObject* argument is NULL), and a number of characters for "$A",
"$U", "$S", "$R" and "$V" (if the PyObject * argument is not NULL).

WA 32004 W7: 3119} s 11um ol @ A o] F7b8 Qg Th
WA 33004 M7: 1a1in, me11in D vezivol] B o] F7bs Qlgyth

]ﬂ;ﬂ34oﬂ/ﬂ ];ﬂ%]:"%sll noA" no Ull no V" nosu no Rlloﬂﬂ}a]_]j]ﬂ]ﬂ_zqu ‘;:-I__HHE1 ;q_%]_o] _'i__7],ﬂ
REyrh

! For integer specifiers (d, u, 1d, 1i, lu, 1ld, 11i, 1lu, zd, zi, zu, i, x): the O-conversion flag has effect even when a precision is given.
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PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
MB gt Al ZE. Part of the Suble ABL A3 % o) QAE FAhe AS A9 ew
PyUnicode_FromFormat ()3 5 4 g ch

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *er-

rors)

wksk gk A ZHZ. Part of the Stable ABL Q1 ZQH AA obj S FUZE A2 v P}
bytes, bytearray @ 7]E} vlo]| E A F A A= ] A encoding ol Wt errors 2 A 2] 31 of| ] A 2] &
ARgste] A g Ytk & thNuLL o] € 5 9131, o] B¢ AdE s o)aE 72 gE AR U o (R4 g
Wge g 2 EE FEFAIA L),
FUzE A7)
APL:= o 2] 7} 9l
U,

Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
Part of the Stable ABI since version 3.7. U ZE AA 9] ZdolE T & XA EZF WIashth

W 330 F7}

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t
from_start, Py_ssize_t how_many)
Copy characters from one Unicode object into another. This function performs character conversion when nec-
essary and falls back to memcpy () if possible. Returns —1 and sets an exception on error, otherwise returns the
number of copied characters.

H A 330 271
Py_ssize_tPyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
B2 EAE S A2 YT fill_char& unicode [start:start+length] o] &4t}
fill_chare] 349 H o) AR TE AL, £ Lol B o o] F27hglow Ao g
A8 EA 52 BBSAL, @) Al 12 VBRI 9 S DY A YT,
B A 3.30]] &7}
int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
Part of the Stable ABI since version 3.7. A4 ol EAE £ Uttt EAY9L PyUnicode New () & Z3
BEglolob gUTh FURE EADE B0l BE, TS FH5AL k4 sl Al 314 eofof ghiTh
o] 4 unicode 7} §U ZE AA A, AL 27} WA E ol sk, AA 7 AT $48 5 G
(2, 5% 857 1207) el g
WA 330 27}

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
Fart of the Stable ABI since version 3.7. Read a character from a string. This function checks that unicode is a
Unicode object and the index is not out of bounds, in contrast to the macro version PyUnicode_READ_CHAR().

WA 330 7}

PyObject *PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Wk Zk: A 22, Part of the Stable ABI since version 3.7. Return a substring of str, from character index start
(included) to character index end (excluded). Negative indices are not supported.

B A 3.30] F7}.

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 the string u into a UCS4 buffer, including a null character, if copy_null
is set. Returns NULL and sets an exception on error (in particular, a SystemError if buflen is smaller than the
length of u). buffer is returned on success.

A £ g

= 7 A
“ T =2
A NULLS L%w ok ZEAbE wekE AR B2 058 FaN D Aol U
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WA 330 27}

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *u)
Fart of the Stable ABI since version 3.7. Copy the string u into a new UCS4 buffer that is allocated using
PyMem_Malloc (). If this fails, NULL is returned with a MemoryError set. The returned buffer always
has an extra null code point appended.

W7 3.30] 71

Deprecated Py_UNICODE APIs

Deprecated since version 3.3, will be removed in version 3.12.

These API functions are deprecated with the implementation of PEP 393. Extension modules can continue using them,
as they will not be removed in Python 3.x, but need to be aware that their use can now cause performance and memory
hits.

PyObject *PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
wketzk: Al ZH=Z. Create a Unicode object from the Py_UNICODE buffer u of the given size. 1 may be NULL
which causes the contents to be undefined. It is the user’ s responsibility to fill in the needed data. The buffer is
copied into the new object.

If the buffer is not NULL, the return value might be a shared object. Therefore, modification of the resulting
Unicode object is only allowed when u is NULL.

If the buffer is NULL, PyUnicode_READY () must be called once the string content has been filled before using
any of the access macros such as PyUnicode KIND ().

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate to
using PyUnicode_FromKindAndData (), PyUnicode_FromWideChar (),or PyUnicode_New ().

Py_UNICODE *PyUnicode_AsUnicode (PyObject *unicode)
Return a read-only pointer to the Unicode object’ s internal Py_ UNICODE buffer, or NULL on error. This will
create the Py UNICODE* representation of the object if it is not yet available. The buffer is always terminated
with an extra null code point. Note that the resulting Py_ UNTCODE string may also contain embedded null code
points, which would cause the string to be truncated when used in most C functions.

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
to using PyUnicode AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or similar
new APIs.

PyObject *PyUnicode_TransformDecimalToASCII (Py_UNICODE *s, Py_ssize_t size)
wkekzk: Al ZHZE. Create a Unicode object by replacing all decimal digits in Py_ UNTCODE buffer of the given
size by ASCII digits 0-9 according to their decimal value. Return NULL if an exception occurs.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_ UNICODE API; please
migrate to using Py_ UNICODE_TODECIMAL ().

Py_UNICODE *PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
Like PyUnicode_AsUnicode (), but also saves the Py_ UNICODE () array length (excluding the extra null
terminator) in size. Note that the resulting Py_ UNTICODE* string may contain embedded null code points, which
would cause the string to be truncated when used in most C functions.

WA 330 27}

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
tousing PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () or similar
new APIs.

H
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Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
Part of the Stable ABI. Return the size of the deprecated Py_ UNICODE representation, in code units (this includes
surrogate pairs as 2 units).

Deprecated since version 3.3, will be removed in version 3.12: Part of the old-style Unicode API, please migrate
tousing PyUnicode_GET_LENGTH().

PyObject *PyUnicode_FromObject (PyObject *obj)
w7k A ZZ. Part of the Stable ABIL Copy an instance of a Unicode subtype to a new true Unicode object if
necessary. If obj is already a true Unicode object (not a subtype), return the reference with incremented refcount.

FUREL o)e] AR 7 o]9]e] A= Typerrror & AN AT

ZAY 2l

ku
on

A Z2AL AT P S ARGt G A A oA L HA2EE HIAY T+ JlsUth

PyObject *PyUnicode_DecodelocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
ks gk A FZ. Part of the Stable ABI since version 3.7. FE= 2 o] = @} VxWorks 2] UTF-8 o] U} t}
2 EREe) A 2AL A7) BALL OFI ULk AU £ @ A7)t vsericer )
"surrogateescape" (PEP 383) J Ut} Ul I T = errors7F NULLO]®H "strict" ol & X8 7] & AF:
Pk sire 3 BAZ Brhok AT G £AE 298 5 g th
Use PyUnicode_DecodeFSDefaultAndSize () to decode a string from
Py_FileSystemDefaultEncoding (the locale encoding read at Python startup).
This function ignores the Python UTF-8 Mode.
] B
Py_DecodeLocale () &4
B A 3.30] F7}.

WA 3704 WA o] I oA tERO|=E A9 S surrogateescape o2 A g 7)ol AA)
EAL AdFYE ALYt} o] Aol =, Py _DecodeLocale () ©] surrogateescape®l| AR5 911,
A2 2AL AFHL strictol AFEH AHFUTH

PyObject *PyUnicode_Decodelocale (const char *str, const char *errors)
vl & 7k A xR, Part of the Stable ABI since version 3.7. Similar to
PyUnicode_DecodeLocaleAndSize (), but compute the string length using strlen ().

WA 330 7}

PyObject *PyUnicode_EncodelLocale (PyObject *unicode, const char *errors)
w3k gk A 2. Part of the Stable ABI since version 3.7. s+ ZE AAE <= 2 o] = 2} VxWorks ol A]
UTF-8 2 AA Y3t AL, thE S ZA dA 2AIY dZF o= AFG Yt A A== ol A
7]= "strict" &} "surrogateescape" (PEP 383) Y Ut} QI T = errors7F NULLO]®H "strict"
ol 42718 A F Ut bytes AAE MU unicode= W3E @ 228 232 + s th

Use PyUnicode_EncodeFSDefault () toencodeastringtoPy_FileSystemDefaultEncoding (the
locale encoding read at Python startup).

This function ignores the Python UTF-8 Mode.
o B
Py_EncodeLocale () &4

B A 3.30] F7}.

0>
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WA 3704 WA o] T oA A= Z o] =& A2 3FAl surrogateescape o # A ] 7] A
EAL dFYE ALYt} o] Foll= Py EncodeLocale () ©] surrogateescape©l| AHR-E 911,
2 2A L A

I strictof AHEFHAF UL

]|
(=]

1l

W AlAE ol

To encode and decode file names and other environment strings, Py_FileSystemDefaultEncoding should be
used as the encoding, and Py_FileSystemDefaultEncodeErrors should be used as the error handler (PEP 383
and PEP 529). To encode file names to bytes during argument parsing, the "O&" converter should be used, passing
PyUnicode_FSConverter () asthe conversion function:

int PyUnicode_FSConverter (PyObject *obj, void *result)
Part 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 PyBytesObject* which must be released when it is no longer used.

B A 3.10] =7}
WA 3.604 WA d2F A& wotEdYth

To decode file names to str during argument parsing, the "O&" converter should be used, passing
PyUnicode_FSDecoder () as the conversion function:

int PyUnicode_FSDecoder (PyObject *obj, void *result)
Fart 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) 7}
WA 36004 WA A2 F 22 & dots YU th

PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
wk3kzk: A 22, Part of the Stable ABIL Decode a string from the filesystem encoding and error handler.

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Py _FileSystemDefaultEncoding is initialized at startup from the locale encoding and can-

not be modified later. If you need to decode a string from the current locale encoding, use
PyUnicode_DecodeLocaleAndSize ().
o B

Py_DecodeLocale () &4
WA 3.600A W 7A: Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_DecodeFSDefault (const char *s)
w7k Al ZZ. Part of the Stable ABI. Decode a null-terminated string from the filesystem encoding and error
handler.

If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.
Use PyUnicode_DecodeFSDefaultAndSize () if you know the string length.
H A 3.60014 WHA: Use Py_FileSystemDefaultEncodeErrors error handler.

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)
wk3kgk: Al #2. Part of the Stable ABIL Encode a Unicode object to Py_FileSystemDefaultEncoding
withthe Py_FileSystemDefaultEncodeErrors error handler, and return bytes. Note that the resulting
bytes object may contain null bytes.
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If Py_FileSystemDefaultEncoding is not set, fall back to the locale encoding.

Py_FileSystemDefaultEncodingisinitialized at startup from the locale encoding and cannot be modified
later. If you need to encode a string to the current locale encoding, use PyUnicode_EncodeLocale ().

o ®B7]:
Py_EncodeLocale () &4 .
WA 320 71

WA 3.6004 HA: Use Py_FileSystemDefaultEncodeErrors error handler.

wchar_t X|&

wchar_t support for platforms which support it:

PyObject *PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
w7k Al Z-Z. Part of the Stable ABL 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 weslen. Return NULL on
failure.

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
Fart of the Stable ABI. Copy the Unicode object contents into the wchar_t buffer w. At most size wchar_t
characters are copied (excluding a possibly trailing null termination character). Return the number of wchar_t
characters copied or —1 in case of an error. Note that the resulting wchar_t* string may or may not be null-
terminated. It is the responsibility of the caller to make sure that the wchar_t * string is null-terminated in case
this is required by the application. Also, note that the wchar_t* string might contain null characters, which
would cause the string to be truncated when used with most C functions.

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
Fart of the Stable ABI since version 3.7. Convert the Unicode object to a wide character string. The output string
always ends with a null character. If size is not NULL, write the number of wide characters (excluding the trailing
null termination character) into *size. Note that the resulting wchar_ t string might contain null characters, which
would cause the string to be truncated when used with most C functions. If size is NULL and the wchar_t* string
contains null characters a ValueError is raised.

Returns a buffer allocated by PyMem_Alloc () (use PyMem_Free () to free it) on success. On error, returns
NULL and *size is undefined. Raises a MemoryError if memory allocation is failed.

B & 3.20] &7}

W A 3.7 A ¥ 7 : Raises a ValueError if size is NULL and the wchar_t * string contains null characters.

NEEL
SolMe £EE 98l C2 A4H Wd 2d AFL AR o TS L BE T A4S o
A4 4885 A5

th& APIS] o 22 F 7] €] <A} encoding ¥} errors & F 3tH, W str () wAE AR A2 A5 22

Setting encoding to NULL causes the default encoding to be used which is UTF-8. The file sys-
tem calls should use PyUnicode_FSConverter () for encoding file names. This uses the variable
Py_FileSystemDefaultEncoding internally. This variable should be treated as read-only: on some systems,
it will be a pointer to a static string, on others, it will change at run-time (such as when the application invokes setlocale).

ol 2] Hel= errors 2 AAH =, Zdof thal] Fojd 712 A& AHE TS rst= NULLE A3 E o %
A5yt 2 U Zd o gt 7| & o A 2]+ “strict” YU T} (ValueError 7} AU ).
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The codecs all use a similar interface. Only deviations from the following generic ones are documented for simplicity.
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< duk 2 E APIY Yt

PyObject *PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Wk3k gk A ZZ. Part of the Stable ABL Create a Unicode object by decoding size bytes of the encoded string s.
encoding and errors have the same meaning as the parameters of the same name in the str () built-in function.
The codec to be used is looked up using the Python codec registry. Return NULL if an exception was raised by the
codec.

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-
rors)
w3k zk: A F2. Part of the Stable ABL. FUIZE A S Q1 FQJ 35t 27E v}ho] A bytes 2 A 2 9+3h
Ut} encoding3} errorsi= U I = encode () || /\159] 2 ol vzl W 2 o n Yyt
AT TS sho] A 1 A A A= AHgShel 23 P Utk oA ]9 7h A shE NULLE
uhe g ok

PyObject *PyUnicode_Encode (const Py UNICODE *s, Py _ssize_t size, const char *encoding, const
char *errors)
w7k Al #Z. Encode the Py UNTCODE buffer s of the given size and return a Python bytes object. encoding
and errors have the same meaning as the parameters of the same name in the Unicode encode () method. The

codec to be used is looked up using the Python codec registry. Return NULL if an exception was raised by the
codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsEncodedString().

UTF-8 24

-2 UTF-8 79 APIY Ut}

PyObject *PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
W7k A 22, Part of the Stable ABI. Create a Unicode object by decoding size bytes of the UTF-8 encoded
string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_DecodeUTF8Stateful (const char *s, Py ssize_t size, const char *errors,
Py_ssize_t *consumed)
WksL gk A R, Part of the Stable ABL. consumed7} NULLO|®, PyUnicode DecodeUTFS () A& &2t

Ealiag consumed7}NULL°] ol ™, T8 B A3 UTF-8 Hlo] E A| A A= of 2l 2 A 2]5 &) 95 oh
o] e] & vlo] B t] TR A ekom T :YH uho] E S consumed ol A4 W Th

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)
wrE gk A ZHZ. Part of the Stable ABL. UTF-82 AFR-3lo] U ZE AR E 2
bytes 27 2 WEEFH T, o &) A 2= “swict” T, FH o) A] o] 9] 7} kg

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_f *size)

rE HJ

Part of the Stable ABI since version 3.10. I = A A 2] UTF-8 Q1 Z Qo tf 3t Z A E & Wk3Hel a1, A+
dE £33 Z7)E (Bt E B 2) sizeol] A F T T size °1Z}~ NULLY 4= 95U t); o] 49 377+
A= A Utk H3E W o= e 4 I = XA ETF =X of FA glel, 4 571 d vlo]EV

271 Y th (sizeoll £ A] k5 Th.

In the case of an error, NULL is returned with an exception set and no size is stored.
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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 W7 &L o]A| char *7} ot el const char *YJUth
H A 3.109)| A ¥ 7 : This function is a part of the limited API.

const char *PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode AsUTF8AndSize ()&} ZA W, A 7| & A 3R &5t

B A 3.30] F7}.
WA 3704 WA W8 L o)A char *7} o}y 2} const char * Yy th

PyObject *PyUnicode_EncodeUTF8 (const Py UNICODE *s, Py_ssize_t size, const char *errors)
vtk A 2. Encode the Py_UNICODE buffer s of the given size using UTF-8 and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE
API; please migrate to using PyUnicode AsUTF8String (), PyUnicode AsUTF8AndSize () or
PyUnicode_AsEncodedString ().

UTF-32 3 Hl

28 UTF-32 24 APIY Ut}
PyObject *PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
vksk gk A} ZR. Part of the Stable ABL UTF-322 QA I Y H B3 E21G o] A size H}o| EE U] F Y310l
NG FUZE AAE 92U T errors(NULL O] obY ) &= ol 8] A 2] & B AU th 7] 23k “strict”
Ut}
byteorder 7} NULL 0] oL ®, U] T E) = 2§ H Hpo] & %A & A&3ho] 0] 79 Al =Hah] ok

*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1: big endian

*byteorder”7F00]1, Y & t o] E] 2] X2 4u}o]E 7} Hlo|E A B A (BOM) ©] ¥, T Z 7} o] v}o|E

A E A#E 1 BOME A% §UTE T4 BAE 4] @b&th *byteorder 7k -1} 1019,
BE vho]E ¢4 A7k 2ol HAE o,

LR &, *byteorder= WY T ol B 2] FollA A vlolE £A 2 AAF Yk
byteorder 7} NULL o] W, 8- U] o] E] B <A R =2 A 23 T}
ol A ol 9] 7} g 5t NULL & RE Y o

PyObject *PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
WSk A ZFZ. Part of the Stable ABI. consumed 7} NULL ©]| ¥, PyUnicode_DecodeUTF32 () A8 5%+
U o} consumed 7} NULL ©] o}, PyUni code_DecodeUTFBZStateful () & =3 594 UTF-32
Aol E N AA(HE 42 o] Bol A A gk vho] 2 )5 ol e 2 A elahx) U ol el @ Hho| Ex
HE Q= A o I H Hko] E <= consumed °] ZV*% Ut

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)
WSk gk A ZZ. Part of the Stable ABL Y] o] €] B ulo] E £= A 2 UTF-32 Q1 Z & A-§-3l o] Tlo] A ulo] E
EAE g ke ch £21E 2 34 BOM v 2 A2yt ol 2] A gl “strict” Y U Th Z 9ol A
of| ©] 7} g 3FH NULL-S WHeHg o
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PyObject *PyUnicode_EncodeUTF32 (const Py UNICODE *s, Py_ssize_t size, const char *errors, int
byteorder)
wiskzk: A ZZ. Return a Python bytes object holding the UTF-32 encoded value of the Unicode data in s.

Output is written according to the following byte order:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

If byteorder is 0, the output string will always start with the Unicode BOM mark (U+FEFF). In the other two
modes, no BOM mark is prepended.

If Py_ UNICODE_WIDE is not defined, surrogate pairs will be output as a single code point.
Selo A ol 9] 7} A ShE NULL-S WHEk o,

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsUTEF32String () or PyUnicode_AsEncodedString ().

UTF-16 3

22 UTF-16 9 APIJ U t}:
PyObject *PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
w3k zk: A B2, Part of the Stable ABL UTF-16 2.8 1 & v 5] E 2} of| A size HFo] ES T] I QP 8} 1L
A% FUTE AA S BT emorsULL O] o} W) = ol 2] X 28 Ao FiTh 7| BEhE “strict”

Juch.

byteorder 7} NULL ©] o}U ¥, T Bl = 2] A H H}o) E A & AFR81o] T A Y-S A 23t}

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*byteorder7F0°]al, Y w0 B 9] A3 20| EZFHFO] E £ A A (BOM) o] 9, HIAH & o] Hio]E
THE JEE L BOME 23 FUIE FAL Ol BAE A 955U *byteorder7h-10]4 10]W
BEEHIE A A7 S AU Y (\ufeff Y \ufffe 227 H Y.

After completion, *byteorder is set to the current byte order at the end of input data.
byteorder 7} NULL o] W, 9|2 U] o] E] B = A R E=E A2 T
ol A o 2] 7} E Ak NULL & W o)

PyObject *PyUnicode_DecodeUTF1l6Stateful (const char *s, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
WSk A 2FZ. Part of the Stable ABI. consumed 7} NULL ©| ¥, PyUnicode_DecodeUTF16 () A8 5%
St} consumed7F NULL ©] o} W, PyUnicode_DecodeUTFl6Stateful () & &3 944 UTF-16
HLo]| E A A (74 25 HEo|E U 28 A 2 A 0| E 2 & o8l 2 A glstA] ks Ut o] sl upol
ExUIgHA gk t)F QG H vlo] E = consumed | A7 YT

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)
vk gk A ZZ. Part of the Stable ABIL Y] ©] E] B H}o] E =4 2 UTF-16 Q1 7 2 AL-8-3}o] 3}o] A vlo|E
Qe W TE EADL G4 BOM 02 A ok o @ A2l “strie” Gt 18 o]
o 9] 7} A 5t NULL& RE I o

PyObject *PyUnicode_EncodeUTF16 (const Py UNICODE *s, Py _ssize_t size, const char *errors, int

byteorder)
Wik zk: A ZZ. Return a Python bytes object holding the UTF-16 encoded value of the Unicode data in s.

Output is written according to the following byte order:
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byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

If byteorder is O, the output string will always start with the Unicode BOM mark (U+FEFF). In the other two
modes, no BOM mark is prepended.

If Py_ UNICODE_WIDE is defined, a single Py UNICODE value may get represented as a surrogate pair. If it is
not defined, each Py_ UNICODE values is interpreted as a UCS-2 character.

ol A ol 9] 7} g st NULL & RE Y o

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_ AsUTF16String () or PyUnicode_AsEncodedString ().

UTF-7 3|

<2 UTF-7 29 APIY Yt}

PyObject *PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
w7k A ZFZ. Part of the Stable ABI. Create a Unicode object by decoding size bytes of the UTF-7 encoded
string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_DecodeUTF7Stateful (const char *s, Py ssize_t size, const char *errors,
Py_ssize_t *consumed)
wtEZk: A 2. Part of the Stable ABL. consumed”7} NULLO| ¥, PyUnicode_DecodeUTF7 () A8 52+
s o} consumed7]— NULL©o] o}UH, &3 B4 S UTF-7 base-64 A AL o8] &2 2 85 A <5t
ol gt utolEx YA Y H A ¢hom I H vlo|E & consumed ol A 7H Ut

PyObject *PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py _ssize_t size, int base64SetO, int
base64 WhiteSpace, const char *errors)
w7k A #Z. Encode the Py UNICODE buffer of the given size using UTF-7 and return a Python bytes

object. Return NULL if an exception was raised by the codec.

If base64SetO is nonzero, “Set O (punctuation that has no otherwise special meaning) will be encoded in base-64.
If base64 WhiteSpace is nonzero, whitespace will be encoded in base-64. Both are set to zero for the Python “utf-7”
codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_ UNICODE API,; please
migrate to using PyUnicode_AsEncodedString ().

FLIZE o|aF0|Z= 2|

2L “f1]F T o] A A o] = (Unicode Escape)” T 9 APIY U T}

PyObject *PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Wbk gh: A ZHZ. Part of the Stable ABIL. Create a Unicode object by decoding size bytes of the Unicode-Escape
encoded string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Wk Zh: A Z2. Part of the Stable ABL. FU I E o|AFA| o] ZE AL 3lo] FUIE AR & AFH3HL
235 bytes A4 2 WEAFFU T ol 2] A 2] & “strict” Y T B g of| 4] o €] 7} LAY &F NULL S WS
e,

PyObject *PyUnicode_EncodeUnicodeEscape (const Py _UNICODE *s, Py_ssize_t size)
w3z A ZZ. Encode the Py UNICODE buffer of the given size using Unicode-Escape and return a bytes
object. Return NULL if an exception was raised by the codec.
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Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_ UNICODE API; please
migrate to using PyUnicode_AsUnicodeEscapeString().

Al RFLIZE o|AFO|= B E)

2L “A A FUFE o] A A o] Z (Raw Unicode Escape)” & API$] U t}:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *s, Py ssize_t size, const char *er-

rors)
Wkt zk: A ZZ. Part of the Stable ABI. Create a Unicode object by decoding size bytes of the Raw-Unicode-

Escape encoded string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

WSk Zk: A ZZ. Part of the Stable ABL. YA U T & o] 2 A o] ZE A235lo] FUTE AR E A7 Y
3131 A8 bytes AR = WAL o] A )= “swicr” Utk TE ol A o9} M S WULLS
g

PyObject *PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
w7k Al 2. Encode the Py UNICODE buffer of the given size using Raw-Unicode-Escape and return a
bytes object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style
Py _UNICODE API; please migrate to using PyUnicode_ AsRawUnicodeEscapeString() or
PyUnicode_AsEncodedString().

Latin-1 2 =l

=< Latin-1 29 API) Y t}: Latin-1-2 A5 256 702] U ZE Aol siFatn 2 Fol I oA
oS 5 &g Urh
PyObject *PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)

vkt gk A ZHZ. Part of the Stable ABI Create a Unicode object by decoding size bytes of the Latin-1 encoded
string s. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)
¥}k A FR. Part of the Stable ABL Latin-1& A}83lo] U T E AAE Q7 YJstn AFE Fho) A
bytes 2 Xﬂi ukekghUITh o @] A 2l “sric” A Uk, SElol A o 9] 7} 2 sk NULL S Wk o).

PyObject *PyUnicode_EncodeLatinl (const Py UNICODE *s, Py_ssize_t size, const char *errors)
w7k Al 2 2. Encode the Py_UNTCODE buffer of the given size using Latin-1 and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_AsLatinlString () or PyUnicode_AsEncodedString().

ASCIl ZH|

=< ASCII 29 APTS] Ut 7H E ASCI H] o] E{ ¥ 5] & Ut} th & B E Z =+ o8& A4 P
PyObject *PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)

wkek gk A 22, Part of the Stable ABL Create a Unicode object by decoding size bytes of the ASCII encoded
string 5. Return NULL if an exception was raised by the codec.

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)
W3zt A 2R, Part of the Stable ABL. ASCIIE A}8-3lo] SUTAE
bytes 214 2 WY T}, of 2] A 2] “strict” YU Th. T ol A ol 9] 7
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PyObject *PyUnicode_EncodeASCII (const Py UNICODE *s, Py_ssize_t size, const char *errors)
Wbk gk A 2. Encode the Py UNICODE buffer of the given size using ASCII and return a Python bytes object.
Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_ UNICODE API,; please
migrate to using PyUnicode_AsASCIIString () or PyUnicode_ AsEncodedString().

EEL

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.

b 3 e APIY Ut}

PyObject *PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const

char *errors)
Wbtk A ZZ. Part of the Stable ABL Create a Unicode object by decoding size bytes of the encoded string s

using the given mapping object. Return NULL if an exception was raised by the codec.

mapping ©] NULL ©] ¥, Latin-1 T & o] A-&H Yth. ZE 2] ¢k O W mapping-& vto] E A (0] A] 255 Ak
ol AF)E FUZE FAYE, AT (FUIZE AT E S| AF U TH E& None & 2 vl sg & o o} 1j
F 5] A 9F-2 ¢ o] E| H}°] E (None, OXFFFE == '\ufffe'Z W3 H = ZA ¥t ol 2}, LookupError
E fFdele )2 BYH A G2 g o g AeE o o HE AP YT
PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

WSk Zk: A ZZ. Part of the Stable ABL. =91 X mapping 21 A & AFE-3lo] FUI = A S A7 G5
A IS bytes A =2 9EgHU T} ol 2] A 2]+ “strict” YU o} T of| A o €] 7} @AY 3 NULL-E WHE
=

mapping A7) F-U L A4 B4 bytes A7, 0904 255 AFo] o] B4 H= None & % w3 o Futh
None ol w5 & 21 %yt opv) 2} v 4| 2] ¢& ¥4} 4 (LookupError & §3He 2) & “H el A

2 g o2 A2 of oAU

PyObject *PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
) const char *errors)
wkekzk: Al 22, Encode the Py UNTCODE buffer of the given size using the given mapping object and return

the result as a bytes object. Return NULL if an exception was raised by the codec.

al
S}F
=

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_ UNICODE API,; please
migrate to using PyUnicode_AsCharmapString () or PyUnicode_AsEncodedString ().

hg TH APIE SUREES GUREE g et el A S8 ok

PyObject *PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
vL3k gk A} ZHR. Part of the Stable ABL %} v} 3 g o] S AR 3lo] x9S H3tety 20 FUIE
AR S WG T Do A o 9] 7} 94 5HEl NULL-S BhEHE U o,
g Hol £ FUZE A AFE FUZE A B4 U None(E A7} AHAI S =5 ghy o) ofl v 3 3]
oF FHui .
Mapping tables need only provide the __getitem__ () interface; dictionaries and sequences work well. Un-
mapped character ordinals (ones which cause a LookupError) are left untouched and are copied as-is.

errors= S1¥0) 2] bR ] YU T A% ol ¥ X2l § AL ehiE NuLLY S AU

PyObject *PyUnicode_TranslateCharmap (const Py _UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Wk3kzk: A 2. Translate a Py_ UNICODE buffer of the given size by applying a character mapping table to it

N
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and return the resulting Unicode object. Return NULL when an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py UNICODE API; please
migrate to using PyUnicode_Translate (). or generic codec based API

2 MBCS 24|

o
k1
40

-2 MBCS 29 API] U th @A =0l A 2k AR S 4 Aemw W n32 MBCS ¥ 7] S AH-8-5ho
ﬁ Yyt MBCS(®: = DBCS) = @A szt ofbyet I3 Y Sef 2ol o s L. A 13 H
= Aok 71 A Y AR A A A ol o5l B g Ut

PyObject *PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)

Hkek gk A . Part of the Stable ABI on Windows since version 3.7. Create a Unicode object by decoding size
bytes of the MBCS encoded string s. Return NULL if an exception was raised by the codec.

o g

=
=2

12, o

IHJ-YL

PyObject *PyUnicode_DecodeMBCSStateful (const char *s, Py ssize t size, const char *errors,

Py_ssize_t *consumed)
s gk, A F . Part of the Stable ABI on Windows since version 3.7. consumed 7}

NULL ©] ¥, PyUnicode_DecodeMBCS ()X 8B &2 Utk  consumed 7} NULL o] o} |,
PyUnicode_DecodeMBCSStateful () & &3] A3 (lead) HIO]EE U YoA ¢ tymZHHA
v} o] E 47} consumed ol A 7 Ut}

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
wrskzk: A ZZ. Part of the Stable ABI on Windows since version 3.7. MBCS & A}-&3lo] FUZE AAE
A7 g3star AIE ko] bytes A 2 R T ol 2] A 2] &= “strict” YU th. ZE o) A o 2] 7} HAY
& NULL-S WHeshu o}

PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
WSk gk: A 2. Part of the Stable ABI on Windows since version 3.7. Encode the Unicode object using the
specified code page and return a Python bytes object. Return NULL if an exception was raised by the codec. Use
CP_ACP code page to get the MBCS encoder.

B A 3.30] F7}.

PyObject *PyUnicode_EncodeMBCS (const Py UNICODE *s, Py_ssize_t size, const char *errors)
wiskgk: A ZZ. Encode the Py UNICODE buffer of the given size using MBCS and return a Python bytes
object. Return NULL if an exception was raised by the codec.

Deprecated since version 3.3, will be removed in version 4.0: Part of the old-style Py _UNICODE
API; please migrate to using PyUnicode_AsMBCSString (), PyUnicode_EncodeCodePage () or
PyUnicode_AsEncodedString ().

HMER SR
HMER SR 4
U= API= 989 U I E AA & FAL S (HH oA EAE ol 2t shalsUth A2 & = Jon A28
SUne AT A5E Ra,
ol ) 7} A st B NULL oy -1& RE Y o
PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
vkskzk: A) ZHR. Part of the Stable ABL T £219 & o]o] o] 3t}o] N2 FUAE LS A2
U,
PyObject *PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
wkskgk: A ZZ. Part of the Stable ABL. EAE & 2&35lo] FUIZE XY 2| A2EE AFTYTh sepo]
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NULLO|®, BE 39 B3
dojFuyrct Hoj maxs plit -
g2 Eof 235 A g5ttt

PyObject *PyUnicode_Splitlines (PyObject *s, int keepend)
wk3kgk: Al 2. 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.

Ao 4 £
Fo] a1

PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
Wk3kzk: A FFZ. Part of the Stable ABL. 329 A separator & AF-&-3to] BALE Al A28 AAst 2
FURE 2D L BAFTh

Py_ssize_tPyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int di-
rection)
Part of the Stable ABIL. Return 1 if substr matches str [start:end] at the given tail end (direction == -1

means to do a prefix match, direction == 1 a suffix match), O otherwise. Return —1 if an error occurred.

Py _ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
Fart of the Stable ABI. Return the first position of substrin st r [start : end] using the given direction (direction
== 1 means to do a forward search, direction == —1 a backward search). The return value is the index of the first
match; a value of -1 indicates that no match was found, and -2 indicates that an error occurred and an exception
has been set.

Py _ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
Fart of the Stable ABI since version 3.7. Return the first position of the character chin str [start :end] using
the given direction (direction == 1 means to do a forward search, direction == —1 a backward search). The return
value is the index of the first match; a value of —1 indicates that no match was found, and —2 indicates that an
error occurred and an exception has been set.

B 7 3.39] %—7}.
W A 3.79| A ¥ 7 : start and end are now adjusted to behave like str [start :end].

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
Fart of the Stable ABI. Return the number of non-overlapping occurrences of substr in str[start:end].
Return -1 if an error occurred.

PyObject *PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
w7k A ZZ. Part of the Stable ABI. Replace at most maxcount occurrences of substr in str with replstr and
return the resulting Unicode object. maxcount == —1 means replace all occurrences.

int PyUnicode_Compare (P) Object *left, PyObject *right)
Part of the Stable ABL & BAg& vl wsl1 zhzh 28, 2+ Zof tjs)] -1, 0, 1S ¥k o}

o] S A3 Al —1 L WS EE g o g2 8ol 7] 8] PyErr Occurred () S 358 oF T}

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
Fart of the Stable ABI. Compare a Unicode object, uni, with string and return -1, 0, 1 for less than, equal, and
greater than, respectively. It is best to pass only ASCII-encoded strings, but the function interprets the input string
as ISO-8859-1 if it contains non-ASCII characters.

o] e o9 & LA 7| A k5 Ut
PyObject *PyUnicode_RichCompare (PxOb/ecl *left PyObject *rzgh , int op)
ﬂ'%%}:- /‘H ZLZ . Part Of ﬂ’le Stable ABI ‘4 JE ‘—r‘x]- %* ?l— ] (rich Comparison) 6]-_‘_1_7_ ﬁ]—% %_
ahug magh ok
o o€ 7F A S NULL

e Py_Trueor Py_False for successful comparisons

e Py_NotImplemented in case the type combination is unknown

144 Chapter 8. 74 Z{#| AS



The Python/C API, £A| B{% 3.10.18

Possible values for op are Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, and Py_LE.

PyObject *PyUnicode_Format (PyObject * format, PyObject *args)
wk3kgk: A ZZ. Part of the Stable ABL format=} argsol| A A 214 AR S wr&gUt); o] AL format
$ argset FAFEU T

int PyUnicode_Contains (PyObject *container, PyObject *element)
Fart of the Stable ABI. Check whether element is contained in container and return true or false accordingly.

element has to coerce to a one element Unicode string. —1 is returned if there was an error.

void PyUnicode_InternInPlace (PyObject **string)
Part of the Stable ABL 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)
wrE 7k Al ZZ.  Part of the Stable ABL. A combination of PyUnicode FromString() and
PyUnicode_InternInPlace (), returning either a new Unicode string object that has been interned, or
anew (“owned”) reference to an earlier interned string object with the same value.

834 S A

type PyTupleObject
o] Pyobject o] AR BL shol W £E A S ey Th

PyTypeObject PyTuple_Type
Part of the Stable ABI. ©] PyTypeObject I2EH A= glo|H EZ 38 Jet Yt} ol A&
tuples} 22 AR YUt

int PyTuple_Check (PyObject *p)
P RE AR ol AL FE Fe) A1 el dadam FL BB UL of B4t P4 BT
int PyTuple_CheckExact (PyObject *p)
p7l FE AACIA T, FE o) A1 gel datat ol B EAF UL, o B4t AT

grt.

PyObject *PyTuple_New (Py_ssize_t len)
Wkekzk: A 2. Part of the Stable ABL Return a new tuple object of size len, or NULL on failure.

PyObject *PyTuple_Pack (Py_ssize_tn, ...)
w7k Al ZZ. Part of the Stable ABL Return a new tuple object of size n, or NULL on failure. The tuple
values are initialized to the subsequent n C arguments pointing to Python objects. PyTuple_Pack (2, a, b)
is equivalent to Py_Buildvalue (" (OO)", a, b).

Py_ssize_t PyTuple_Size (PyObject *p)
Fart of the Stable ABI. Take a pointer to a tuple object, and return the size of that tuple.
Py_ssize_tPyTuple_GET_SIZE (PyObject *p)
Return the size of the tuple p, which must be non-NULL and point to a tuple; no error checking is performed.
PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
vkek gk @ ZZ. Part of the Stable ABI p7F 748 71 BE9) pos 9 X o Y= AAE wkskaU ). pos
7FEgol Av E‘-H £ Yo U, NULL & RE&HSHAL IndexError o9& 2 th
PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
wEkghk: A8 B X, pyTuple GetItem ()2} 853 A g QA XS 32131 A] 95Tt
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PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Wk Zk: A) ZZ. Part of the Stable ABIL. Return the slice of the tuple pointed to by p between low and high, or
NULL on failure. This is the equivalent of the Python expression p [ low:high]. Indexing from the end of the
list is not supported.

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL p7} 742] 7] = F-2 9] pos ] A o]l A7) ool T & Hz
=2
- =

- % H
SEBHEHU Th pos7} W9 B Mol UE, —18 WMEeL T TndexError 925 AR T,

B3 o et oo e F2E FH T

B g U t}(discard). e

[e)
S Rl

AR oA FEoll o] w] gt FEo hat HxE

[e)
rlr

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
PyTuple_SetItem()3} B]ZSHA T of| 8] AAb= 814 ow A2 F&& AL wlf * ok AFS-3f oF

.

ZF31: This macro “steals” a reference to o, and, unlike PyTuple_SetItem (), does not discard a reference to
any item that is being replaced; any reference in the tuple at position pos will be leaked.

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

FE 3718 233 o AT 5 AFUTH newsize= FE22 M2 27 EYUth FE2& EWol
B o AR B, AA o) o5 27 Sbe 1S w9 A3 o G o] RES] ThE B Eo]
o) geiziod )2 e 4 gsiA v 2. F5e P4 oA AAAG EolEUG ol A& o dd
FES AL A FES WEL AOR AN, B B ZEAL BYUE 4FFE 02
WD FeolAE FEL, oo Aol o] Y& 32 A3} 2oru A & F
*p7h FE s AR LA Ael rp sk P U th Asshe, -1 sk, rpE NuLLE 433,

MemoryError Y SystemErrorS WA Al Z YT

8.3.5 XAl A|RHA ZHA|
T-Z A Al A2 (struct sequence) A A= namedtuple () AAY CS7IEY UL S A EZREE 53] F5 9
AT = Qe A DY UTE FRA A A2E UEH Y, UA 54 722 Al d2 & whEofof FUth

PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
kst gk A ZFZ. Part of the Stable ABL o}#fofl A H desc] o2 M22 FXA A2 FS i
Yyt 23 Q] A" A= pyStruct Sequence_New () 2 THe = 5 U Th

void PyStructSequence_ InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
desc 2 T2 A A A2 @ nypes A A ol A Z7]3H3H o}

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
The same as PySt ruct Sequence_InitType, but returns O on success and —1 on failure.

WA 340 27}

type PyStructSequence_Desc
Part of the Stable ABI (including all members). 9+ T2 A A1 B2 o] e AR E =33}
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Field C Type Meaning
name const char * name of the struct sequence type
doc const char * pointer to docstring for the type or NULL to omit
fields PyStructSequence_Fieldpointer to NULL-terminated array with field names of the
* new type
n_in_sequendeint number of fields visible to the Python side (if used as
tuple)

type PyStructSequence_Field
Part 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.

Field| C Type Meaning

nameg const name for the field or NULL to end the list of named fields, set to
char * PyStructSequence_UnnamedField to leave unnamed

doc | const field docstring or NULL to omit
char *

const char *const PyStructSequence_UnnamedField
olF A= AHE AT A = o] Y 55 7
WA 3904 W7 o] char *olA HAH A5 UTH

PyObject *PyStruct Sequence_New (PyTypeObject *type)
WSk A 2. Part of the Stable ABL. PySt ruct Sequence_NewType () S &2 TE fyped] JA2HAE

his=ngisg

PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
w7k W@ ZZ. Part of the Stable ABIL Return the object at position pos in the struct sequence pointed to by
p. No bounds checking is performed.

PyObject *PyStruct Sequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
w7k W2l ZHE. Macro equivalent of Py St ruct Sequence_GetItem().

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
Part of the Stable ABL XA AlF2 po] JAE X posell = B
PyTuple SET_ITEM()3} u}Z7}A &2, o] A& 22 A AEHAE 22 w2t

Fa: o] oo i F2E “FHUT.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
Macro equivalent of Py St ructSequence_SetItem().

Fa: o) FFeod dTd F2E “FHUL.
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8.3.6 Z|AE ZHA|

type PyListObject
o] pyObject] A H &L 3pold g|AE A S e d U th
PyTypeObject PyList_Type
Part of the Stable ABL 9] PyTypeobiect 4B AE BHo] A 8] AE & LU o] AL 3o
AZ] 1ist ot 22 A et
int PyList_Check (PyObject *p)
p7tBI2E AAG HAE PO A H Y JAAEHAY o WU o] 4= 3 AT FUTH
int PyList_CheckExact (PyObject *p)
p7t FAE Aol A Bl AE GO An Yol dahAT} o B FE MAF T o] Tt A
AEFuTh
PyObject *PyList_New (Py_ssize_t len)
vk} zk: X ZZ. Part of the Stable ABL 43331 Z 0] len Q1 A} ]| ~EE, A3 6H NULLS ¥H3H3Hu o}

Zr31: If len is greater than zero, the returned list object’ s items are set to NULL. Thus you cannot use abstract
API functions such as PySequence_Set Item () or expose the object to Python code before setting all items
to a real object with PyList_SetItem().

Py_ssize_tPyList_Size (PyObject *list)
Part of the Stable ABL listol| A 2] 2~2E A o] Z o] & Hi3tgyt); o] = 2|AE AAof 3t len (1ist)
2} TS F T

Py_ssize_tPyList_GET_SIZE (PyObject *list)
Macro form of PyList_Size () without error checking.

PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
w7k 2@l Z-2Z. Part of the Stable ABI. Return the object at position index in the list pointed to by /lisz. The
position must be non-negative; indexing from the end of the list is not supported. If index is out of bounds (<0 or
>=len(list)), return NULL and set an IndexError exception.

PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
w7k W@ ZZ. Macro form of PyList_GetItem () without error checking.

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
Part of the Stable ABL. 8] 2E 2] A G A indexol] &= FES item O 2 AATUTE AF3dHdH 02 ¥H3Hgt
Uth index7F Y & vlojyd, -1 & ¥k&st 1 IndexError SIER=s "4 A3y

Fa: ol g itemol] T F2E FAL” FFS LE AA L B 2E on] e FE U
B

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

o AAF Q= PyList_SetItem () WHIE P4 dutd o2 o] Y&o] gle M Bl2EE A+
ol AFS-E Y

3 ol Mla R Ejtemol 8 FRE “T X117, PyList_SetItem()FE ] AT = FEo 3t
F2EWMYA SFUthilist iAo Y= F2E FFE 2oy YTh

int PyList_Insert (PyObject *list, Py ssize_t index, PyObject *item)
Part of the Stable ABL. &5 item< 2] 2E liste] A8 2 index &l 4Gy th A3 02 9H3shy )
Al stE -1 E‘}?}‘cﬂ-_ﬂ o 9] & H ATt} list.insert (index, item) of & Z]ch
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int PyList_Append (PyObject *list, PyObject *item)
Part of the Stable ABL 8] 2 E [ist2] Lol AA item< F7FgUth A33HE 02 9H3shy o Aujsid -1
2 W8l 7 o2& A FUTh 1ist.append (item) of 3l dEh.

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
w3k gk A 2R, Part of the Stable ABL listol| A low &} high Aololl Y= AAES =
Ll iR = A JH 31 NULLS HH3Hatar o o] & A AT 1ist [low:high] o] 3
SOl FE Y E L A AH A sy

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_[ high, PyObject *itemlist)
Part of the Stable ABI. low2} high AFo] 9] list&etol A& itemlist®] W& 02 A3} 1ist [low:high]
= itemlist ol sl BTt itemlist= NULL # A, W FRE «l e detd Ut (E2ko] &
AR, e 02, AFetE -1 WS 2|2 E oA RE Q] JE A2 A AH A 5T

int PyList_Sort (PyObject *list)
Part of the Stable ABL list 22 A At A ALt Aastd 0L, Avsd -12 waahy )
o] AL list.sort () 2 F5FUH

int PyList_Reverse (PyObject *list)
Part of the Stable ABL list2] 322 A AHg] o A | A5tk A23hd 08, Av st -1 vsksty o).
o] A& list.reverse () & 553}

PyObject *PyList_AsTuple (PyObject *list)
W2k 7k A ZHZ. Part of the Stable ABL list®] W88 Z3Hsl= A 5= A A S w33 o) tuple (1ist)

o} 553 T

8.4 ZiE|o|] 2|

8.4.1 ElAL{2| ZHA|

type PyDictObject

ol Pyobjecte] AH HL sholm YA 2] A4S b )

PyTypeObject PyDict_Type
Part of the Stable ABI. ©] PyTypeObject A AEHAE sto]H U8 & vhebdyth o] AL gol
A2l dict o 22 AA YU h

int PyDict_Check (PyObject *p)
p7hdict AA o] Artdict FO] A B P& AX2HAH g Wbkt o] ¢+ 4 43 dvth

int PyDict_CheckExact (PyObject *p)
p7hdict A1) A, diet B9 45 B8] A A AL oL 2g BRI, o] B4k B AFII T

PyObject *PyDict_New ()
uLgkgk: Al A2 Part of the Stable ABL A 22 1 £ 411 2] & uHaH3h A 1}, A5 3 NULL-S Wl e o,

PyObject *PyDictProxy_New (PyObject *mapping)
L3k gk X} F R, Part of the Stable ABL. 97 A& &g 7
MappingProxyType AAE HI&stL ), o] AL =
TAE A7) A3 FE vEs o AREF YT

void PyDict_Clear (PyObject *p)
Part of the Stable ABL. 7] & 9 g9 & 7]-3t AL vt}

int PyDict_Contains (PyObject *p, PyObject *key)
Part of the Stable ABL. A ] poll key7} 8= o] Ql=A] &gt} po] FE o] key2l L2314 1S
NhES I, 184 9how 0 WU Th o2 -1 WEg o o) she] W £ 4 key in pd}
T U
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PyObject *PyDict_Copy (PyObject *p)
WSk Al ZZ. Part of the Stable ABL p&} 222 7]-3F & £

sk
ol
ok
rr
=
10
R
ird
AU
T
e
et
mo'h
A
In)

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
Part of the Stable ABL. YA 8] poll val2 key 71 2 A AU T key= A 7FsdlloF Yt 1
°F0 W TypeError 7} WA RV Th AFHE 02, A5 A -1 2 WHFUTE o] Pt
FxE FAA gsUTh

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
Fart 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 0 on success or —1 on failure. This function
does not steal a reference to val.

int PyDict_DelItem (PyObject *p, PyObject *key)
Part of the Stable ABL. § M1 2] poll A 7] 7 key Q] &5 A AZ U key= ol Al 7 sl oF . 184
o TypeError 7} @AY key7}F AV Bl 1o ™, KeyError 7} AT U th &3 02,
A shel -1-2 ke o,

int PyDict_DelItemString (PyObject *p, const char *key)
Fart of the Stable ABI. Remove the entry in dictionary p which has a key specified by the string key. If key is not
in the dictionary, KeyError is raised. Return O on success or —1 on failure.

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)
wislk gk A2l 22, Part of the Stable ABL Return the object from dictionary p which has a key key. Return
NULL if the key key is not present, but without setting an exception.

Note that exceptions which occur while calling __hash__ () and __eqg () methods will get suppressed. To
get error reporting use PyDict_GetItemWithError () instead.

A 3.109 A ¥ 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)
WESL gk A . Part of the Stable ABL &) & A SR &= PyDict GetItem ()2 WM YYth
ol ] 7 A sk o 9] & A 8a NULL-S RhU T 717F glow o9 S AR SHA] ¢fal NULL &
Hh2kehy ok

PyObject *PyDict_GetItemString (PyObject *p, const char *key)
w7k W@ ZZ. Part of the Stable ABL This is the same as PyDict_Get Item (), but key is specified as a
const char*, rather than a PyObject*.

Note that exceptions which occur while calling __hash__ () and__eqg__ () methods and creating a temporary
string object will get suppressed. To get error reporting use PyDict_GetItemWithError () instead.

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Wk A d Fx. o] AL Fpo] M £ dict.setdefault () &k ZF Utk EASHE, e p
o| A} keyoll ol B3t= ZH-S WkEHg Ut} 7] 7} dictol] §1.0 W, 7k defaultobj £ AF Q) 11, defaultobj 7} W25
Urth. o] e keyd] SIA S 23] D AIS A SHA R Frele thal @ A vk gk
WA 340 7}
PyObject *PyDict_Items (PyObject *p)
BFSkzk: A) FZ. Part of the Stable ABL. YA g]o] RE B S I33}= pyListObject S WS Th
PyObject *PyDict_Keys (PyObject *p)
w87k A ZHZ. Part of the Stable ABL. B AU 8|9 B E 7|5 238} PyListObjectE WhEghth

PyObject *PyDict_Values (PyObject *p)
W37k A FZ. Part of the Stable ABL B AW &) po] RE S 238} pyListObject S WaE )
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Py_ssize_t PyDict_Size (PyObject *p)
Part of the Stable ABL. A 2lol 9= 52| +F vkt o] 9Aielo] thet len (p) & &
ek

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
Part of the Stable ABL. YA g po BE 7]-3t AL o]gdolE FYrth pposel| o3 =
Py ssize tx, o|H e ol da Al &3H7] f3) o J—”F% A& TEct7] Aol 027 Z27)3}s o] of 3
Uk of #5922 2 ol olal 48 WS, BE o] Hadsiow AZE wath,
ufj 74 ‘?*;—rpkeyi’»‘rpvalueh A s 7194 Hoz ZHE PyObject* A& 7}8] 7] AL, NULL € 4= 55U Th

ol

u
rjﬂ

o] 5L 3 vigdd Fxr= 2% W (borrowed) A AUtk o] H O]’ﬂ %l pposE W A3 < F Ut
o 2 UF gAY +x ‘/Hv/] LZAL YERY Y, F27L et R g o = Alo] AL A okt
o E S

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

}

gM e pe ol" e o] Sl A < FH U E‘./%Liil—a olel# ol E & uf gte MA st A2
b stA R, 7] Aol MAH A ob= W AF U & S

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) A
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 1} A X b5 o] 2| o] E 3} HA], 7].7L BL DAY g g0l 7t b= YA Y
2| AY PyMapping Keys ()& PyObject_GetItem()E A QWdt= BE AR L 5 AS5YT}. override
7} ko1, all Yl 71E Aol bell A & Zl Sk 717 Qo wAlE a1, 18 °}2‘?‘i a®t A k= 71 7F
R ww Aol 2748 U 4FeH 02 wakelaL, o] 97 SIS -1 & MBI o,

int PyDict_Update (PyObject *a, PyObject *b)
Part of the Stable ABIL ©]= Col|A] PyDict_Merge (a, b, 1)%} 23, F HA]| QAo “keys” o] E 2] R
EZt Q2w pyDict_Update () 7} 7]-3k 9] Al A2 tf 3l °] B d| o] E 5}%] ¢r=th= MRk AL 5HH,
spo] Mo A a.update (b) & FAFFUTH AF3H 0-& 9HE31aL, o 9] 7} A 3hE -1-& vEEkghy ok

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
Part of the Stable ABL. seq2 2] 7] Aoz dAqeE as 7g A3 A MU T seq2= 7)-FF o w2
ke 4ol 29 olHHE Zﬂe ""*33]"_ olH HE AA ool dUrt =& 7|7} YW, override 7}
Fol W uhA eo] Selata, 1@ A ehod A At Sl T Th AF Al 02 whakel, o] 7wk

8.4. ZiH|o|] K| 151



The Python/C API, £A| H{% 3.10.18

12 MU 553 bl AL o] Y5 U THRE 3 Al9))

def PyDict_MergeFromSeqg2(a, seq2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

8.4.2 ZTIgh A

o] oA = set I} frozenset AA| o thst F-§ APIO| thall AtA3] AUt ofzf YEHA
Qo IS5 A AN ZE2EE (Pyobject_CallMethod(), PyObject_RichCompareBool (),

PyObject_Hash(), PyObject_Repr (), PyObject_IsTrue(), PyObject_Print ()
4 pyObject_GetIter()E ZFFdYcrhol v} FA £ LI EZF (PyNumber And(),
PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(), PyNumber_InPlaceAnd(),

PyNumber_InPlaceSubtract (), PyNumber_ InPlaceOr() W PyNumber InPlaceXor ()& X

.

type PySetObject
°] pyobject®] N B B2 set # frozenset AA| BF | Wi o] ¢
2 A 1A A7 (FE AT e FA A, SFR UNY AT HEY 7HH 27 v R
EZE2EAFGLAD S e dos XWW PyDictObjectot Ut o] XA 9] BE+=
SPEAE TN A e Ao AFFelo}shu, B AW S AFTh LE AAAL PRA
= X487 Btk }%—-ing% APIE 53l =33 oF gt

P ol Agg U o 22

i)

l

PyTypeObject PySet_Type
Part of the Stable ABI. 0] A& 5}o] ¥ set & YEM = PyTypeObject? A2EH QYT

PyTypeObject PyFrozenSet_Type
Part of the Stable ABL ©] 212 3}o]|# frozenset & YEUY = PyTypeObjectd] A2 Y

tg @ AA MaRE BE shoa Adel ta EAE A FE T BhAAA R, AR B4
olE 2] & stol AA oA 25t
int PySet_Check (PyObject *p)
p7hset AAT AR W AABAT 2L BT T o] Fe FA AT UL
int PyFrozenSet_Check (PyObject *p)
p7} frozenset A AE o] AxgiE FS BB o T4t FA A TTU
int PyAnySet_Check (PyObject *p)
p7t set AA], frozenset A = A B P A2 AH FZ Nk th o] 4= FH AT
U,
int PySet_CheckExact (PyObject *p)
p7hact ARl A, A1 Y] AAHAL OB B VAGUT o] B4E T4 A BAIG
WA 3.100] 7.
int PyAnySet_CheckExact (PyObject *p)
p7tset AU frozenset A O] A| T A H F O] AA”FAE ofyH ZH-& wiEgth o] &4+ &4
4F gtk
int PyFrozenSet_CheckExact (PyObject *p)
p7Ffrozenset A o] A ¥k, A H. 9 <] 01 Hae obyd e vkt o] g AT d T
PyObject *PySet_New (PyObject *iterable)

w3k Zk: X§ 2. Part of the Stable ABL. iterable©l] 2] 3l w135 A .
iterable-> A 2-& ¥ g TH=7] 98 NULL & 5 AFUTh AFetd A H S, A9 e NULLS
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HEEktU T dterable©) A A 2 o]E # £ o] o} W TypeErrorE WA AU TH B4 A= A
T F8FYth (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
wiEzk: A &2, Part of the Stable ABL. iterable©l 23] ¥I3tH AAE £33 A E - frozenset 2 HF
S o}, iterable-2 M 28 ¥l frozenset2 THS 7] Y&l NULL € 4 95U th AZsd A A, A5t
NULL 2 Wbt th. iterable©] A A 2 o] ¥l & o] obUH TypeError% YA Y T

set ©|U frozenset o] A2 E= TE5Y AH PO dxro) el o= - 225 AHEE

Uk

Py_ssize_ tPySet_Size (PyObject *anyset)
Fart of the Stable ABI. Return the length of a set or frozenset object. Equivalentto len (anyset) . Raises
aPyExc_SystemError if anysetis not a set, frozenset, or an instance of a subtype.

E;
e
ok

o
=

A

f
rE rﬂ

ok

Py_ssize_tPySet_GET_SIZE (PyObject *anyset)
o2l AA QI PySet_size ()9 AR P4,

int PySet_Contains (PyObject *anyset, PyObject *key)
Part of the Stable ABI. Return 1 if found, 0 if not found, and -1 if an error is encountered. Unlike the
Python __contains__ () method, this function does not automatically convert unhashable sets into tempo-
rary frozensets. Raise a TypeError if the key is unhashable. Raise PyExc_SystemError if anyset is not a
set, frozenset, or an instance of a subtype.

int PySet_Add (PyObject *set, PyObject *key)
Part of the Stable ABL keyE set QI2E®l A0 F7}8U T} 3l frozenset A2E 20T 253Ut}
(PyTuzole,SetItem()ﬂ"Q 02 o =55 7] Aol A Z-& frozenseto] g2 2+ ol AT &
AU, BEtH 02, A5t -12 W3 T key 7} SHA] 715381, TypeError & A8 AI X
Yt} AxE g 7ko] OJD]-fﬂ MemoryErrorE WA A ZA YT seto] set o]y L A H 32| AAE A7}
ol SystemErrorE WA A Yt}

4 set o1} 1709] A1 go] AT solE SR 5 YA W, frozenset o1} T AN GO A
o = A8 4 gl

int PySet_Discard (PyObject *set, PyObject *key)
Part of the Stable ABI. Return 1 if found and removed, O if not found (no action taken), and —1 if an error is
encountered. Does not raise KeyError for missing keys. Raise a TypeError if the key is unhashable. Unlike
the Python discard () method, this function does not automatically convert unhashable sets into temporary
frozensets. Raise PyExc_SystemError if sef is not an instance of set or its subtype.

ohe
Bl 2o

PyObject *PySet_Pop (PyObject *set)
WEEkgh: A ZF2. Part of the Stable ABL serol] S01 9l oo AA o gt A Fx2E W
A= A 74?,@}141;} A o8 NULLS WH8HU o 3ol v]o] Qlo W, KeyErrorg W
o] set oy} I A B O] AAE AT} ol SystemErrorE WA A 7 U Th

int PySet_Clear (PyObject *set)
Part of the Stable ABI. Empty an existing set of all elements.

313} 11, serol] Al
A AU set

sholm gH4oh B E @ 71 B4 Ao

type PyFunctionObject
ool AHEE £ C T2A.
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PyTypeObject PyFunction_Type
o) AL PyTypeobiecte] Ax@2olw stol M 4 8-S Lhehgyth shol M =2 Tef Mo A types.
FunctionType o2 =< Ut}

int PyFunction_Check (PyObject *0)
07} B4 AA (PyFunction_ Type B)W 2 waghTh wl7) W4 NuLLo] o}y of of FTh. o]
S P AT

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
HEekgk: A 2. ZE AA| codeSt AHAA A T A E 9T globals= Tl A A AT
S A WAl e B 2 ol o] of T Th,
The function’ s docstring and name are retrieved from the code object. __module__is retrieved from globals. The

argument defaults, annotations and closure are set to NULL. __qualname___is set to the same value as the function’
S name.

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
ke zk: A FZ. As PyFunction_New (), but also allows setting the function object’ s __qualname_
attribute. qualname should be a unicode object or NULL; if NULL, the __qualname___attribute is set to the
same value as its __name___ attribute.

WA 330 =7}
PyObject *PyFunction_GetCode (PyObject *op)

Mg 0 Y RE G5 AR op9t AV = AN S WHF UL
PyObject *PyFunction_GetGlobals (PyObject *op)

sk We . 34 AR opo} ABE A YY) 5 T,

PyObject *PyFunction_GetModule (PyObject *op)
wkgkzh: W2l Z2Z, 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.

PyObject *PyFunction_GetDefaults (PyObject *op)
ek W d B2 B4 AR opol AR A B HAFYT. o)& AR FZo i 4 A%
k.
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
S A A opol AAF 71232 DA F U defaults= Py_None ©| U & o] o] of gyt
A 95l systemError & LAY A 7] 2 -1 S wEEgh T
PyObject *PyFunction_GetClosure (PyObject *op)
Wk gh: U R R xR T AR opet AFH S EAE WU TH o] A2 NULL o] A AR FEY
Asyth
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
A opSt AFH F2AE DA YT closure=Py_None o] Al 2] 2] FZEo|ojof gt}
A3 3 systemError & T A7) 1L -1-& WG ok
PyObject *PyFunction_GetAnnotations (PyObject *op)
WEEgh WY FR S AR op] o H o] S WHEFYTE o] AL 7t YA gy NULL F
Jsyth
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
= AA ope] o] = H o] A& A A T th annorations-> YA ] 2] U Py_None o] o] of gt}
A5t systemError& A A 7] 1L -13 WESSHU T}
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8.5.2 HA HAME ZHA|

An instance method is a wrapper for a PyCFunction and the new way to bind a PyCFunct ion to a class object. It
replaces the former call PyMethod_New (func, NULL, class).

PyTypeObject PyInstanceMethod_Type
o PyTypeobiect AABAE shol i AAE A WAE 8§ LT shol s =2 180
2] kT,

int PyInstanceMethod_Check (PyObject *0)
o7} 2"l A HAE AAH ZE ¥ UT) (PyInstanceMethod _Type @ QU Hh). w7 H4=
NULL o] obUjof o itk o] B4-& B4k 4TI,

PyObject *PyInstanceMethod_New (PyObject * func)
ks z A 2. A QA8 A A E AAE ST funce 999 FHE A AUt funce
Oliﬁiuﬂ/\ﬂgﬂg Hu =29 39Uk

PyObject *PyInstanceMethod_Function (PyObject *im)
Mgk 0 FE. ALEA WA i) AT I AAE NS,

ful

b
e
i

PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
ke gk A8 FR. 2 F AAME 9] 8= PyInstanceMethod Function ()] W3 E WA,

8.5.3 A E 24|

A Ex 49 (bound) T4 AR YU WA= A AL A A9
A= A] 92 (unbound) UME(’?H AR o] A2 HAE)=H=

PyTypeObject PyMethod_Type
o] PyTypeObject AR AE Stol A WA E F S YeEPY U} o] A2 sto]xl =R T30 types.
MethodType & ==H Y}

int PyMethod_Check (PyObject *0)

o7t M= AA A FE& N3t} (PyMethod Type @ YU TH. w] 7] ¥4+ NULL o] o} o] oF g
t}. o] gt SHAF Al F S T}

PyObject *PyMethod_New (PyObject * func, PyObject *self)
WER A R AER HAE AAE EYEUTh f unc< %«191 ZeE AA o1, self< P =7t
ddeolord AU funce MM E7L 22D o &4 YU T self = NULL ©] ofyfof of
ek

PyObject *PyMethod_Function (PyObject *meth)
Whehgh: e X merh M =9 AFAE T AAE WSS

<
o

PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
Wskzh: WYy R, 0 F HAALS 18l PyMethod Function ()9 a2 WA,

PyObject *PyMethod_Self (PyObject *meth)
Wk U E X meh A =9 AdE Jd2HAE ST

PyObject *PyMethod_GET_SELF (PyObject *meth)
vrshzk WY A, 02 AALE ¥ Sl PyMethod Self () WAz WA,

[o0]
[3)]
o
+
IS
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8.5.4 Ml ZHH|

“° A o] 2T mo| M B W TR o] AT UL ol 2 Wele], G AR 9
A A7 TS A TE e BE e 2 A 2 Qo] Ao Mol oY WMAE AE T 9B Axze)
Aol th 3t Fx27F 2hg Utk groll AA x50, A “21] A} EH” Aol 3£3HH gho] AFEH Ut o] g A
A 9] %% (de-referencing) = A H Hlo|E FE R HE 9 A Po| BAF T ANA A Ao ® IFx
S7) Sk eh AL AR OFE ol §-89HAE Sk
type PyCellObject

A AR o] AHEE = CF2A.
PyTypeObject PyCell_Type

A A o S e W A,
int PyCell_Check (ob)

ob7h L A 22 WEFH T ob NULLO| ohjojof Btk o] B4t A A FUTH
PyObject *PyCell_New (PyObject *ob)

B A BE. b S ETSE A A AAE BET BB v} A4 vui L 5 A5 o
PyObject ¥*PyCell_Get (PyObject *cell)

wk&lzk: A X, Return the contents of the cell cell.

PyObject *PyCell_GET (PyObject *cell)
whgkgh Wel 2. A call®) 82 WA B, cello] NULL o] o} A 9 A A 9 A & BARA e

Y.

int PyCell_Set (PyObject *cell, PyObject *value)
Set the contents of the cell object cell to value. This releases the reference to any current content of the cell. value
may be NULL. cell must be non-NULL; if it is not a cell object, —1 will be returned. On success, 0 will be returned.

void PyCell_SET (PyObjecr *cell, PyObject *value)
A A cell®) ZHE vale 2 AR T T 22 A5E 2AH A 7, HAS 9B DAL o] R AR

?HE},cello NULL 0] o} o] o 331 A1 %] of of 3] o}

olr
g
2
[

515 A7) CPython 78] A5 AR AFYUTh 2 A& ob2) B Fof 9A e 4 7}

Jolel & LhehaL o

type PyCodeObject
T AAE A ste v AHRE = A Y CFX2A. o] o de dAEA HAE 5 dsUTh

PyTypeObject PyCode_Type
This is an instance of Py TypeOb ject representing the Python code type.

int PyCode_Check (PyObject *co)
Return true if co is a code object. This function always succeeds.

int PyCode_GetNumFree (PyCodeObject *co)
Return the number of free variables in co.

PyCodeObject *PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyObject
*code, PyObject *consts, PyObject *names, PyObject *varnames, PyObject * free-
vars, PyObject *cellvars, PyObject *filename, PyObject *name, int firstlineno, Py-
Object *Inotab)
w3k A #Z. Return a new code object. If you need a dummy code object to create a frame, use
PyCode_NewEmpty () instead. Calling PyCode_New () directly can bind you to a precise Python version
since the definition of the bytecode changes often.
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PyCodeObject *PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount, int
nlocals, int stacksize, int flags, PyObject *code, PyObject
*conmsts, PyObject *names, PyObject *varnames, PyObject
*freevars, PyObject *cellvars, PyObject *filename, PyOb-
Ject *name, int firstlineno, PyObject *Inotab)
vk Al 2. Similar to PyCode_New (), but with an extra “posonlyargcount” for positional-only argu-
ments.
WA 3.8 =7}
PyCodeObject *PyCode_NewEmpty (const char *filename, const char * funcname, int firstlineno)
wk3skzk: A #Z. Return a new empty code object with the specified filename, function name, and first line
number. It is illegal to exec () or eval () the resulting code object.
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 mi x|

#Helel W ¥ " I/O (FILE*) A Qo) o] &3t= Ul 91 d 21 A of g 3l 5ol A 2 C API

o] API+=C % & gfo
o). skl 304, A} AEH L AL fo RES AT o

o Ha Oﬂgr?ﬂ ol

12
)
E

49y =

AA L A4 HE HA F210 ol A8 AS<S AYFUth ofefoll A g3t T+ ol MEL

API o] o 3t drﬂ stC e ol, T2 AH=ZEHY Y &/ HIE A AGUth AgA =+ th4l io
ol &

APIo]| AN A= Aol 2451 Tth

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *en-
coding, const char *errors, const char *newline, int closefd)
‘?}?}%}: X} ZFZ. Part of the Stable ABIL o] 1] €& = 949 9}d 7|&A fd = _;]-0] A gtd AR E UE
Ut} Q1 2} name, encoding, errors R newline-2 7] & %,\L 2 AHE35H7] 98 NULL € 5 S5 YT} buffering2
7)1 /\}Rﬁvl Al -1 4 5 A5 U name2 FAI = AL, o] ¥ A 372 Eﬂ 4= S8l F+AE U

A3 A NULLS 93y DIr. OJZM] st o 2pAI S A H L2 io0.open () T AYAE FRFAAI L.
A FolH AEGo] A A A M P ASES 7HA L JonZ, 0S =59 3 7ot E3hethd
o] 2] of 7] %] %@%117} WA SE 42 Q)5 U T} (718 o) B1 9] o Abx] B3 <= AY).

WA 32004 WA name JEZHEE BT}

int PyObject_AsFileDescriptor (PyObject *p)
Part of the Stable ABL p<9} #&1 9 519 7| AHE int 2 ¥k th AA 7} A5, gho] viskg vt
A o AH S fileno() HMAEZFJoH TEH YT DﬂHE% HEE A Zé?% Hhhal of 5} a1,
1 kol JJr°‘ e ez HP@P%“%D} st o9 S dAstar -1& gyt

PyObject *PyFile_GetLine (PyObject *p, int n)
wishzk: A ZFx Partofthe Stable ABIL p.readline ([n]) @} 534t} ]
dEUth pt Y AA Y readline () WA E7} °“: ‘”44 AA L =

‘Z; = AA pollA =
dolg} AAglo] BEe] &S O‘AHD} nel oiv}i , nHEO| E o] 4 Jr
L= =)

et ne] 0, S5
Lol A 97 gk
wahlo] whhg o,

BAAT Fo] HBE 5 ASUTE T A9 B, 52 To] ZA £ M
Selihacl oxith 4ow, dolot AAG0)l & £8 1AW, 94 Lo S| £PHN BoFError 7t

ok,
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int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
A g handler S Soff "7} M-S AES == i0.0pen_code () o] ARHA Y &2 A FTh

The handler is a function of type PyObject * (*)PyObject *path, void *userData, where path is
guaranteed to be PyUnicodeObject.

userData ZAN B = Z St 2 ALFH UL S 4= 02 HEdoA TEEH 4 Jou g o] LOHE
sol W AN g 4 25 9 Tk

o] To ou Ao g _:,‘L_E o AHgE 22, 1A E YA (frozen) sys.modulesol] i & 3Z
2971 MF/P %A% 5ol A2E BES YEEFE AL 94N L

At Zo] MAEH Zﬂﬂ‘?s]-ﬂ\%u_iﬂﬁL—/,\— glon, o]F9 pyrile SetOpenCodeHook ()ol th3t &
=2 %ﬁﬁﬂq“f} “«‘H Al e -1 st QI Z 2Bl 7F 2 7] 315 QLo W of| 9] & A o

o = Py _Initialize () Ao T&3 = A Th

o1z} gl o] ZHAF o] HI E setopencodehookS T Al 7 YT
WA 3.80] 27}

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
Fart of the Stable ABI. Write object obj to file object p. The only supported flag for flags is Py_ PRINT_RAW;
if given, the str () of the object is written instead of the repr (). Return 0 on success or —1 on failure; the
appropriate exception will be set.

int PyFile_WriteString (const char *s, PyObject *p)
Partof the Stable ABL £ 24 5% 32l 4] poll %11 ek 433 0.¢ W s, A5t -1
Utk A sk oe 7 A g Ytk

g

tjo

8.6.2 2 A

PyTypeObject PyModule_Type

Part of the Stable ABI. ©] PyTypeObject AArEAE golW ZE S e UL o] AL types.
ModuleType o & dto| 2 T3 o =EFH |

int PyModule_Check (PyObject *p)
p7t 2E AA o] AU ZE A A B FolH F
int PyModule_CheckExact (PyObject *p)
p7t B& AA o] AR, pyModule Type®] Al H o] ofyd g wkahgturtt o] = FH S
e,
PyObject *PyModule_NewObiject (PyObject *name)
w7k Al 2. Part of the Stable ABI since version 3.7. Return a new module object with the __name_

attribute set to name. The module’ s __name_ ,_ doc_ ,_ package_ ,and__ loader__ attributes are
filled in (all but __name___ are set to None); the caller is responsible for providinga ___file__ attribute.

WA 3.39 F7%
A 34004 WH7: _ package_ _and __ loader__ are set to None.

o
r]I.
rigt
i)
<
T
©
%
-
rlr
ot
ox
o,
ol
i)
<
I

PyObject *PyModule_New (const char *name)
Wk gk A 2. Part of the Stable ABL. PyModule_NewObject () £} B]58FA] ¢, name o] U= 2]
A UTF-8 2 AR H FAE Y th

PyObject *PyModule_GetDict (PyObject *module)
wie 7k A2 22, Part of the Stable ABL module®] °|5 &7+ —_[L‘Ej_‘&]—% ) v g 7“;2]% 3]
ol A+ & AAY __dict__ AEFE} ZFUTH module©] B& AR (£ 25 QA9 AR
)7} ol H, SystemError 7} YA 5111 NULL ©] W3k Ut}
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A2 EEe _ dict_ & AR 2A6HA WAL TE PyModule_* ¥ PyObject_* FE AHEStE
Zlo] F5Uth

PyObject *PyModule_GetNameObject (PyObject *module)
w3k Zk: A 22, Part of the Stable ABI since version 3.7. Return module’ s __name___ value. If the module
does not provide one, or if it is not a string, SystemError is raised and NULL is returned.

WA 330 =7}

const char *PyModule_GetName (PyObject *module)
Part of the Stable ABL. PyModule GetNameObject ()&} USRI T 'utf-8'2 AF Y H o] 5&
a5t

void *PyModule_GetState (PyObject *module)
Part of the Stable ABL. 59| “4ZH)”, & 285 A4 A @39 m2e E52 7187 & 2AEH U NULL=
wtgslUth pyModuleDef.m sizeS ZRIAIA L.

r]I

PyModuleDef *PyModule_GetDef (PyObject *module)
Part of the Stable ABIL. 2E ©] TtE5 0] A PyModuleDef FZ Aol t 3l E A E| L} ZE o] A2 oA W5 o]
A1 A ¢Sk oW NULL = W T

PyObject *PyModule_GetFilenameObject (PyObject *module)
WSk zk: Al ZZ. Part of the Stable ABIL. Return the name of the file from which module was loaded using

module’s __file_  attribute. If this is not defined, or if it is not a unicode string, raise SystemError and
return NULL; otherwise return a reference to a Unicode object.

A 3.2 =7}

const char *PyModule_GetFilename (PyObject *module)
Part of the Stable ABI. PyModule GetFilenameObject ()2} H|dIA W ‘utf-8° £ A7 FH 5L &
HHEHgR o,
WA 325E #HA: PyModule GetFilename () raises UnicodeEncodeError on unencodable file-
names, use PyModule_GetFilenameObject () instead.

o

3;

CR=

o]
fob

7|8t
BE AR QAR g RE(E/3} G2 WR R 25 ol uee) o} Antd
3427} PyImport_AppendInittab ()& A8 3te] 2748) oA BEo] AU th A W)
extending-with-embedding & ZZ 3} A 2.
2713 @4+ BE A JA2HAE pyModule_Create () ol Agstal 23 25 AAE vkghst A, A 9
T2A AAE et ‘oA 2713 E 238 5 sy Th
type PyModuleDef
Part of the Stable ABI (including all members). 25 AAE V=0 Q3 REAHRE G
Ho T2A. AWA O T 2 BE 3 o] o] FH o T 275E W5} SbE gy
PyModuleDef Base m_base
Always initialize this member to PyModuleDef_HEAD_INIT.

3 2EE73
€2 building W}

const char *m_name
A ZE2| o] F.

const char *m_doc
EEY S2EY; WA SR pyDoc STRVARE RSO S2E® M7 AL H U

Py_ssize_tm_size
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This memory area is allocated based on m_size on module creation, and freed when the module object is
deallocated, after the m_ £ ree function has been called, if present.

n_size® -12 AW REC A JE)E 27wl Bel AN ABme)BE A WA Ghrhe

U

w7botd o g AR 52 v 27131 & 4 QlvkE Solw AEjoll 223 371 v e
F= AR FUH kA 2713 el 5ol obd m_size

ZA| 8F 22 PEP 31218 A2 A Q.

N
el
ko
o
<
A

_4

PyMethodDef *m_methods

PyMethodDef 328 7|45 £ BE +3 T4 glolEol that 2 H. 47t ol NnuLL Y 5

1% Uk

PyModuleDef_Slot *m_slots

oA 271312 9185 F Ao WY, {0, NULL) FEe g 2P Ut 9o 27312 A
o], m_slots+= NULL ©] o] oF g} ] t}.

#3500 WA WA 35 o] HollE, o] WM 7F P NULLE AR H e, vt 2ol Ao
E Utk

inquiry m_reload

traverseproc m_t raverse

EE AAY GC A T &2 gA g}, H Q3R] 5O NULL.

This function is not called if the module state was requested but is not allocated yet. This is the case imme-
diately after the module is created and before the module is executed (Py_mod_exec function). More
precisely, this function is not called if m_size is greater than O and the module state (as returned by
PyModule_ GetState ())is NULL.

WA 39004 A7 28 AH 7 2EE 7] Aol tle SEH A dsUth

inquirym_clear

25 A9 GC A ol =& A g (clear) 1), Q314 22 NULL.

This function is not called if the module state was requested but is not allocated yet. This is the case imme-
diately after the module is created and before the module is executed (Py_mod_exec function). More
precisely, this function is not called if m_size is greater than 0 and the module state (as returned by
PyModule_GetState ())is NULL.

Like PyTypeObject . tp_clear, this function is not always called before a module is 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 3904 M7 25 JEi7 29E 7] Aol v 229 A st

freefuncm_£free

25 A g A ol &5 gy, Q3R] 9O W NULL.

This function is not called if the module state was requested but is not allocated yet. This is the case imme-
diately after the module is created and before the module is executed (Py_mod_exec function). More
precisely, this function is not called if m_size is greater than 0 and the module state (as returned by
PyModule_GetState ())is NULL.

3904 M7 g Ei7E 29H 7] Aol v 229 A dsdth
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B 278 5t 2E ANE 44 BEL BHY 5 dEUTh o 2L “UehA 273w s, o ¥
55 44 35 F e ATk

PyObject *PyModule_Create (PyModuleDef *def)
WSk gk Al #XZ.  Create a new module object, given the definition in def. This behaves like
PyModule_CreateZ () with module_api_version set to PYTHON_API_VERSION.

PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)
w3z A ZZ. Part of the Stable ABIL. def2] A 2] ol b}, API ¥ A module_api_version< 7} 5Fo Af
2 g ARE WEUT o v do] 48 Sl el zele WA A 544 &0 W, Runt imeNarning

< AP

d

73':]__7_: O] St

St I F&2 PyModule_Create ()& Al ARS-af oF U th; &4 8] B 83wl ot AF-§-31H4
Al L

rlr

2 7)3} stgrol A vkglkE] 7] Ao, 23 R E AA = AW A © 2 pyModule AddObjectRef () 2L 45

Argstol 793 o,

CHEA| =718}

An alternate way to specify extensions is to request “multi-phase initialization”. Extension modules created this way
behave more like Python modules: the initialization is split between the creation phase, when the module object is created,
and the execution phase, when it is populated. The distinction is similar tothe _ _new__ () and __init__ () methods
of classes.

Unlike modules created using single-phase initialization, these modules are not singletons: if the sys.modules entry is
removed and the module is re-imported, a new module object is created, and the old module is subject to normal garbage
collection - as with Python modules. By default, multiple modules created from the same definition should be independent:
changes to one should not affect the others. This means that all state should be specific to the module object (using e.g.
using PyModule_GetState ()), orits contents (such as the module’ s ___dict__ orindividual classes created with
PyType_FromSpec ()).

oA 271818 AL ete]