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CHAPTER 1

Introduction

The Application Programmer’s Interface to Python gives C and C++ programmers access to the Python interpreter
at a variety of levels. The API is equally usable from C++, but for brevity it is generally referred to as the Python/C
API. There are two fundamentally different reasons for using the Python/C API. The first reason is to write extension
modules for specific purposes; these are C modules that extend the Python interpreter. This is probably the most
common use. The second reason is to use Python as a component in a larger application; this technique is generally
referred to as embedding Python in an application.

Writing an extension module is a relatively well-understood process, where a ( cookbook) approach works well.
There are several tools that automate the process to some extent. While people have embedded Python in other ap-
plications since its early existence, the process of embedding Python is less straightforward than writing an extension.

Many API functions are useful independent of whether you’re embedding or extending Python; moreover, most
applications that embed Python will need to provide a custom extension as well, so it’s probably a good idea to
become familiar with writing an extension before attempting to embed Python in a real application.

1.1 Coding standards

If you’re writing C code for inclusion in CPython, you must follow the guidelines and standards defined in PEP 7.
These guidelines apply regardless of the version of Python you are contributing to. Following these conventions is
not necessary for your own third party extension modules, unless you eventually expect to contribute them to Python.

1.2 Include Files

All function, type and macro definitions needed to use the Python/C API are included in your code by the following
line:

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

This implies inclusion of the following standard headers: <stdio.h>, <string.h>, <errno.h>,<limits.
h>, <assert.h>and <stdlib.h> (if available).

Z3: Since Python may define some pre-processor definitions which affect the standard headers on some systems,
you must include Python . h before any standard headers are included.
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The Python/C API, £A| B{Z 3.8.13

It is recommended to always define PY_SSIZE_T_CLEAN before including Python.h. See Q1 A} 7-& #4437}
%k = for a description of this macro.

All user visible names defined by Python.h (except those defined by the included standard headers) have one of the
prefixes Py or _Py. Names beginning with _Py are for internal use by the Python implementation and should not
be used by extension writers. Structure member names do not have a reserved prefix.

ZF31: User code should never define names that begin with Py or _Py. This confuses the reader, and jeopardizes
the portability of the user code to future Python versions, which may define additional names beginning with one of
these prefixes.

The header files are typically installed with Python. On Unix, these are located in the directories prefix/
include/pythonversion/ and exec_prefix/include/pythonversion/, where prefix and
exec_prefix are defined by the corresponding parameters to Python’s configure script and version is ' $d.
%$d' % sys.version_info[:2]. On Windows, the headers are installed in prefix/include, where
prefix is the installation directory specified to the installer.

To include the headers, place both directories (if different) on your compiler’s search path for includes. Do not place
the parent directories on the search path and then use #include <pythonX.Y/Python.h>;this will break on
multi-platform builds since the platform independent headers under pre £1ix include the platform specific headers
from exec_prefix.

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

1.3 Useful macros

Several useful macros are defined in the Python header files. Many are defined closer to where they are useful (e.g.
Py_RETURN_NONE). Others of a more general utility are defined here. This is not necessarily a complete listing.

Py_UNREACHABLE ()
Use this when you have a code path that you do not expect to be reached. For example, in the default:
clause in a swit ch statement for which all possible values are covered in case statements. Use this in places
where you might be tempted to put an assert (0) or abort () call.

B A 370 7.

Py_ABS (X)
Return the absolute value of x.

B A 3.30] &7}

Py_MIN (Xx,y)
Return the minimum value between x and y.

W7 330 &7}

Py_MAX (X,y)
Return the maximum value between x and y.

WA 3.30) 27}

Py_STRINGIFY (X)
Convert x to a C string. E.g. Py_STRINGIFY (123) returns "123".

W 3.40f 7}

Py_MEMBER_SIZE (type, member)
Return the size of a structure (t ype) member in bytes.

B A 3.60 &7}
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Py_CHARMASK (c)
Argument must be a character or an integer in the range [-128, 127] or [0, 255]. This macro returns c cast to
anunsigned char.

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)
Use this for unused arguments in a function definition to silence compiler warnings. Example: int
func(int a, int Py_UNUSED (b)) { return a; }.

A 3.40 F71.

Py_DEPRECATED (version)
Use this for deprecated declarations. The macro must be placed before the symbol name.

Example:

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

B A 3.8 A4 ¥ 7 : MSVC support was added.

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

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

Example:

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

static PyMethodDef deque_methods[] = {
VAR
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
VY2

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

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

Example:

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

1.4 Objects, Types and Reference Counts

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

1.4. Objects, Types and Reference Counts 5



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

The Python/C API, £A| B{Z 3.8.13

All Python objects (even Python integers) have a fype and a reference count. An object’s type determines what kind of
object it is (e.g., an integer, a list, or a user-defined function; there are many more as explained in types). For each of
the well-known types there is a macro to check whether an object is of that type; for instance, PyList_Check (a)
is true if (and only if) the object pointed to by a is a Python list.

1.4.1 Reference Counts

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 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 an object’s reference count becomes zero,
the object is deallocated. If it contains references to other objects, their reference count is decremented. Those other
objects may be deallocated in turn, if this decrement makes their reference count become zero, 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 incre-
ment an object’s reference count by one, and Py_ DECREF () to decrement it 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 decrementing the reference counts 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 ref-
erence 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 increment an object’s 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 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 incrementing its
reference count. Some other operation might conceivably remove the object from the list, decrementing its reference
count 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 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.

Reference Count Details

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

Conversely, when a calling function passes in a reference to an object, there are two possibilities: the function steals
a reference to the object, or it does not. Stealing a reference means that when you pass a reference to a function, that
function assumes that it now owns that reference, and you are not responsible for it any longer.

6 Chapter 1. Introduction
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Few functions steal references; the two notable exceptions are PyList_SetItem() and
PyTuple_SetItem(), which steal a reference to the item (but not to the tuple or list into which the item
is put!). These functions were designed to steal a reference because of a common idiom for populating a tuple or
list with newly created objects; for example, the code to create the tuple (1, 2, "three") could look like this
(forgetting about error handling for the moment; a better way to code this is shown below):

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

3)

t, 0, PyLong_FromLong (lL));

t, 1, PyLong_FromLong(2L));

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

Here, PyLong FromLong () returns a new reference which is immediately stolen by PyTuple SetItem().
When you want to keep using an object although the reference to it will be stolen, use Py_ TNCREF () to grab another
reference before calling the reference-stealing function.

Incidentally, PyTuple_SetItem() is the only way to set tuple items; PySequence_SetItem() and
PyObject_SetItem() refuse to do this since tuples are an immutable data type. You should only use
PyTuple_SetItem() for tuples that you are creating yourself.

Equivalent code for populating a list can be written using PyList_New () and PyList_SetItem().

However, in practice, you will rarely use these ways of creating and populating a tuple or list. There’s a generic
function, Py_BuildValue (), that can create most common objects from C values, directed by a format string.
For example, the above two blocks of code could be replaced by the following (which also takes care of the error
checking):

PyObject *tuple, *1list;

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

It is much more common to use PyObject_SetItem () and friends with items whose references you are only
borrowing, like arguments that were passed in to the function you are writing. In that case, their behaviour regarding
reference counts is much saner, since you don’t have to increment a reference count so you can give a 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) ;
3

return 0O;

The situation is slightly different for function return values. While passing a reference to most functions does not
change your ownership responsibilities for that reference, many functions that return a reference to an object give you
ownership of the reference. The reason is simple: in many cases, the returned object is created on the fly, and the

1.4. Objects, Types and Reference Counts 7
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reference you get is the only reference to the object. Therefore, the generic functions that return object references, like
PyObject_GetItem() and PySequence_GetItem (), always return a new reference (the caller becomes
the owner of the reference).

It is important to realize that whether you own a reference returned by a function depends on which function you call
only — the plumage (the type of the object passed as an argument to the function) doesn’t enter into it/ Thus, if you
extract an item from a list using PyList_GetItem (), you don’t own the reference — but if you obtain the same
item from the same list using PySequence_GetItem () (which happens to take exactly the same arguments),
you do own a reference to the returned object.

Here is an example of how you could write a function that computes the sum of the items in a list of integers; once
using PyList_GetItem(),and once using PySequence_GetItem().

long

sum_list (PyObject *list)

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

n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; i < n; i++) |
item = PyList_GetItem(list, 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;
}

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

}

return total;

8 Chapter 1. Introduction
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1.4.2 Types

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.

1.5 Exceptions

The Python programmer only needs to deal with exceptions if specific error handling is required; unhandled excep-
tions are automatically propagated to the caller, then to the caller’s caller, and so on, until they reach the top-level
interpreter, where they are reported to the user accompanied by a stack traceback.

For C programmers, however, error checking always has to be explicit. All functions in the Python/C API can raise
exceptions, unless an explicit claim is made otherwise in a function’s documentation. In general, when a function
encounters an error, it sets an exception, discards any object references that it owns, and returns an error indicator.
If not documented otherwise, this indicator is either NULL or —1, depending on the function’s return type. A few
functions return a Boolean true/false result, with false indicating an error. Very few functions return no explicit error
indicator or have an ambiguous return value, and require explicit testing for errors with PyErr Occurred().
These exceptions are always explicitly documented.

Exception state is maintained in per-thread storage (this is equivalent to using global storage in an unthreaded applica-
tion). A thread can be in one of two states: an exception has occurred, or not. The function PyErr_Occurred ()
can be used to check for this: it returns a borrowed reference to the exception type object when an exception has
occurred, and NULL otherwise. There are a number of functions to set the exception state: PyErr_SetString ()
is the most common (though not the most general) function to set the exception state, and PyErr_Clear () clears
the exception state.

The full exception state consists of three objects (all of which can be NULL): the exception type, the corresponding
exception value, and the traceback. These have the same meanings as the Python result of sys.exc_info();
however, they are not the same: the Python objects represent the last exception being handled by a Python try --
except statement, while the C level exception state only exists while an exception is being passed on between C
functions until it reaches the Python bytecode interpreter’s main loop, which takes care of transferring it to sys.
exc_info () and friends.

Note that starting with Python 1.5, the preferred, thread-safe way to access the exception state from Python code is
to call the function sys.exc_info (), which returns the per-thread exception state for Python code. Also, the
semantics of both ways to access the exception state have changed so that a function which catches an exception will
save and restore its thread’s exception state so as to preserve the exception state of its caller. This prevents common
bugs in exception handling code caused by an innocent-looking function overwriting the exception being handled; it
also reduces the often unwanted lifetime extension for objects that are referenced by the stack frames in the traceback.

As a general principle, a function that calls another function to perform some task should check whether the called
function raised an exception, and if so, pass the exception state on to its caller. It should discard any object references
that it owns, and return an error indicator, but it should not set another exception — that would overwrite the exception
that was just raised, and lose important information about the exact cause of the error.

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 = dict[key]
except KeyError:
item = 0
dict[key] = item + 1

Here is the corresponding C code, in all its glory:

1.5. Exceptions 9
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int

incr_item (PyObject *dict, PyObject *key)

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

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

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

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

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

= NULL;

This example represents an endorsed use of the goto statement in C!

It illustrates the use of

PyErr_ExceptionMatches () and PyErr Clear () to handle specific exceptions, and the use of
Py_XDECREF () to dispose of owned references that may be NULL (note the 'X"' in the name; Py_DECREF ()
would crash when confronted with a NULL reference). It is important that the variables used to hold owned references
are initialized to NULL for this to work; likewise, the proposed return value is initialized to —1 (failure) and only set

to success after the final call made is successful.

10
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1.6 Embedding Python

The one important task that only embedders (as opposed to extension writers) of the Python interpreter have to worry
about is the initialization, and possibly the finalization, of the Python interpreter. Most functionality of the interpreter
can only be used after the interpreter has been initialized.

The basic initialization functionis Py Tnitialize (). This initializes the table of loaded modules, and creates the
fundamental modules builtins, ___main__, and sys. It also initializes the module search path (sys.path).

Py Initialize () does not setthe (scriptargument list) (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) afterthecallto Py Tnitialize ().

On most systems (in particular, on Unix and Windows, although the details are slightly different),
Py _Initialize () calculates the module search path based upon its best guess for the location of the standard
Python interpreter executable, assuming that the Python library is found in a fixed location relative to the Python in-
terpreter executable. In particular, it looks for a directory named 1ib/pythonX. Y relative to the parent directory
where the executable named python is found on the shell command search path (the environment variable PATH).

For instance, if the Python executable is found in /usr/local/bin/python, it will assume that the libraries are
in /usr/local/lib/pythonX.Y. (In fact, this particular path is also the (fallback) location, used when no
executable file named python is found along PATH.) The user can override this behavior by setting the environment
variable PYTHONHOME, or insert additional directories in front of the standard path by setting PYTHONPATH.

The embedding application can steer the search by calling Py_SetProgramName (file) before calling
Py_Initialize (). 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).

Sometimes, it is desirable to (uninitialize) Python. For instance, the application may want to start over (make
another call to Py_Tnitialize ()) or the application is simply done with its use of Python and wants to
free memory allocated by Python. This can be accomplished by calling Py FinalizeEx (). The function
Py_TIsInitialized () returns true if Python is currently in the initialized state. More information about these
functions is given in a later chapter. Notice that Py_FinalizeEx () does not free all memory allocated by the
Python interpreter, e.g. memory allocated by extension modules currently cannot be released.

1.7 Debugging Builds

Python can be built with several macros to enable extra checks of the interpreter and extension modules. These
checks tend to add a large amount of overhead to the runtime so they are not enabled by default.

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 com-
mand. 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, the following extra checks are performed:
» Extra checks are added to the object allocator.
 Extra checks are added to the parser and compiler.
* Downcasts from wide types to narrow types are checked for loss of information.

* A number of assertions are added to the dictionary and set implementations. In addition, the set object acquires
atest_c_api () method.

1.6. Embedding Python 11
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* Sanity checks of the input arguments are added to frame creation.
 The storage for ints is initialized with a known invalid pattern to catch reference to uninitialized digits.
» Low-level tracing and extra exception checking are added to the runtime virtual machine.
¢ Extra checks are added to the memory arena implementation.
 Extra debugging is added to the thread module.
There may be additional checks not mentioned here.

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

Please refer to Misc/SpecialBuilds.txt in the Python source distribution for more detailed information.

12 Chapter 1. Introduction
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int Py_Main (int arge, wchar_t **argv)
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int Py_BytesMain (int argc, char **argv)
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int PyRun_AnyFile (FILE *fp, const char *filename)
ob#l PyRun_AnyFileExFlags () & ©<=3td A€ o]~ Y YT closeitS 02 2 flags= NULLZ
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int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
o}l PyRun_AnyFileExFlags () & ©@<3H AEHolAgYrTh o] AL closeit JAAE 002
A48 Az dAF I

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
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AAE JHE $AF Y
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
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int PyRun_SimpleString (const char *command)
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B2 dAFUh

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_simpleStringFlags () 9 Bl <3k A wh W R e o 9= A hAl fpol Al 5}o]
M ax I dF5UTh filename 3t Q2] o] Folojok s, 3 Y AJ2H QA H (sys.
getfilesystemencoding ()22 YIZ Y H Yt} closeito] o] ¥ PyRun_SimpleFileExFlags 7}
L E SR 1=

Fa: A=A, fpe vtolve] RER dojoF FYth (o € 0] fopen (filename, "rb")).
a2 ko, S| MELF & TRV IE 2THE LS SvtEA A YsiA X+ dsuth
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o] FA7IE AUt ol A 7]7F A= o] IR o 237t s Th
void PyErr_Pr:LntEx (int set_sys_last_vars)
Z Ef|o]aMl S sys.stderr® A5t o 2] BA|7|E AF YT} o #] 7} SystemExit 7} old
fﬂ Ol A$-ole Edolawo] A 2 o3l Fo] W ZTEZAMAE systemExit A2EH 20 93
AR oY ZEZ FTEH YT
o) FAZFAAR A erolwe o §48 RN L, T2A grew A A e o 27}
tﬂ—/\g‘o‘]—qq—l
set_sys_last vars 7} 0 ©] o}y W, W 4 sys.last_type, sys.last_value % sys.
last_traceback 2 Z-Zt Q4= = o€ 9 &, 3t € EFo|]awow AAH Ut}
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void PyErr_Print ()
PyErr_PrintEx (1) 9] =] %].

void PyErr_ WriteUnraisable (PyObject *obj)
A o 2] 2} obj AAE AFR3H0] sys.unraisablehook () & T& %Y Th

ol FE e 8 dre A7t AAHJAAT, AH 2 HIL AA R o & FYAZ 5 gle ol sys.

stderrol] A WA A E ATt o & S0, __del_ () HAZ A o2 7} FAA S uff AH&H
Yrt.
o] = LAANZ = gl 7 g B A et O d ARl obje TEH UL 7H5EHE,

obj] repre] 74 3 T A1 Aol 2144 LI
o) #4E TET ] o) 9) 5 AAH o glojoF Pt

o e A ~d =9 o2 A7 E AA St Ul =0l FUTh W& A, ol @ T T e
&/ return FolA AHEE NULL 2AEHE ‘ﬂ%}a“/li}-

void PyErr_SetString (PyObject *type, const char *message)
o2& o2 A7) & A ek 712 A9 I o 3 WA AR o9l B2 AR
dutrd o2 & 99 = gt} o9& 590 PyExc_RuntimeError. ¥FZ 34 E Z7iA]Z2

”J ZFlss Utk F HA AAbE of 2 Uﬂ/\]xl‘ﬂﬁﬂ}; rutf-8' oA I FH YT

void PyErr_SetObject (PyObject *type, PyObject *value)
o] @5 PyErr SetString ()T GAFSHA, dl9le] (k) of Thal Qo] Thol W AR A BT
% A%,

PyObject* PyErr_Format (PyObject *exception, const char *format .)
Return value: Always NULL. ©] &= of| & A 7| & 7@ S} NULL-S ‘31-%%1'1/] t}. exception< 3}0]
R o] Fej s of FUth formardt T4 w7 W= ol 2] WA A E 2 S H] =& 0] HUT
PyUnicode_FromFormat () oA} 22 o u] 9} Zhe zt5 . formatt ASCII Q1 Z Q4 Ex<g
Qluch

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr Format ()32} Z2A %k 7FA 74 2] 212} th4l va_list AAE
25 .
WA 3.5 F7}.

void PyErr_SetNone (PyObject *type)
o] AL pyErr_SetObject (type, Py _None)d £¢ ZdJYrch

int PyErr_BadArgument ()
o] A& pyErr_SetString (PyExc_TypeError, messa
T ARE QAR WA Asle]l ZEH e e UEFA YT i RE LH—'?'— %‘ﬂ‘%“/}

PyObject* PyErr_NoMemory ()
Return value: Always NULL. ©] 212 PyErr_SetNone (PyExc_MemoryError) 2 &9 & Yt}
NULLE ¥I3tejA] AR @ T4+ v 2e 7 28 0 return PyErr_NoMemory () ; &+

T Asyth

PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C 2}o] B 2] 2] 347} o 212 wkshal 1 C W errnoS A A L uj) o)
& S 71 B FEGUT A B B o] B oreno ol ¥ WAl R ol (strerror )
oﬂ A ) e WAAA {FE AAE WHE S, PyErr_ SetObject (type, object)
ExEddt &4 OM errno %M Al=Hl 1%01 FTEHE A== YE W= EINTRO] |
PyErr_CheckSignals ()& &&3lal o] 4 o] Oﬂ?ﬂ EA7IE AASYE, AAE adE H 141‘/]—
o B B LLE DAAN, N2 T3] A bol sl R Ao 520 o2l E Mad
return PyErr_SetFromErrno (type); °|8t1 & 4 A5Y T}
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PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameOb-

Jject)
Return value: Always NULL. PyErr_SetFromErrno ()2} %)\]—’5]—7\] ﬁlenameObjecﬁ]— NULLO] 0]—14
A, nype] 332t Al A w7 R AEE T F71 5 2] syt 0SError o 9] 9] A9,

of| Q] QlAE A0 filename O E T HEE A2l 5tE= t] AH2H HEP.

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameOb-
Ject, PyObject *filenameObject2)
Return value: Always NULL. PyErr SetFromErrnoWithFilenameObject ()2} FAFSHA B
Ao} skl B2 A 7t Ao w ol 2 & LAY A3 5 AR AW AA S AU
WA 3.49 F7%

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()} -F-AFSHA 2 o
Ho| CZAE E AlFF Uth. filename2 314 A/ AFl Q1T (os. fsdecode () 2E YA H YT
PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsErrorE WA 7| &= H Q] T4 Yy 1’4— 09] ierr2 &34,
GetLastError () & vi3tE o 2] Z =7} Al A2 U th Win32 &= FormatMessage ()
£ &3t ierrO]b}GetLastError ) 7} A Bt o] FEQ AL A S AL r,}n 2 A
& o] ierr gkol AL F WA &5 0] (FormatMessage () ol 4] @) 3T ol & uﬂ/\]z] A FZ AAE
A% TS, PyErr_SetObject (PyExc_WindowsError, object)E &Yt} o] g4=
/¢ NULL-S WHE g o)
7+ A =S

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr SetFromWindowsErr () &+ -FAFstH, WA Z o 9] & A
A5t 27h o7 Wk A5
7184 A9,

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () &} -FAFSHA]
v atd o)l C EAEZ AlFH YL} filename 3+ Y A 2" Q17 Y (os.fsdecode ()22 T FH
CEReE
o H .

7]._8_/K-] A= 0

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

Object *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObiject () 2} FAFSHH,
S MERER R FEEETR PR Pt

7184 A9,

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

Jject *filename2)
Return value: Always NULL. PyErr SetExcFromWindowsErrWithFilenameObject ()2F A}

6]';(] IH ‘:HRH .4—01&] 714].]] = Elo]_‘: ot]]/]q_
7+ A=
WA 340 F7}

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

char *filename)
Return value: Always NULL. PyErr _SetFromWindowsErriWithFilename ()2 FAFSHH, 2HAY A]

2 49 & NAFE= 27} oA HE7) 95U

7184 =9,

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportErrorE WA 7]= A T+ AU msg= ol 2] 9 WA A

5.2. 0f|Q| LMA|Z]7] 25
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ExAdz AAFH YL & thNuLLoe] 8 4 A=, named} path= 2+ 7 ImportError® named} path
oEFHERZ AAFH YL
B A 330 =7}

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
3 7Y o 2] o) th 5k 914 (file), = (line) D 2 Z Al (offset) B HE A A3t} AA) o2 7} SyntaxError
7} ohwl, #7h ol E e REE AR o], o9 214 519 A28 o] 9] 7} syntaxErrorehil A7
a7 g

WA 3.40] 27,

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr_SyntaxLocationObject () £ B 58} A T, filename> 34 Al 2~ ®H A 7 (os.
fsdecode ()) oA I YE = dlo] E x4 J Yt}

W 320 F7}

void PyErr_SyntaxLocation (const char *filename, int lineno)
PyErr SyntaxLocationEx () £ B]<23}A] g9 col_offset U 7] ¥ 4~= A 2k Lt}

void PyErr_BadInternalCall ()
o] A2 PyErr_SetString (PyExc_SystemError, message)d &Y ZdYUt) o 7] A mes-
sage’= T2 2O S 0] Thol W/C APL B4) o HEH ARE FEH AL S ek o e
2 B,
5

53 4o gt

0gt
ol

k71

o] 48 AHg3ko] C =0l A e WA 2. Fol ¥ warnings BEANA R FA TS
o FFUTE A0 = sysstderrol] A WA A E A4 Th ek AR BALE ol H 2= S
SIEE AR S o5 don, o A oot AT A3 AA 9 ZAR A o] Tt E
LA 7= A% 7Hs Ut o Q7 EAshA ko vha gh2 00] L, o 9] 7F A sk —1 Y YTk
(B EA A7 AAZ A H =AU ol Y o] 5 FAE 5 glsuTh ol A2 A=A dYtth) o197t
A, TS A A A9 AlE Mo FUTHAE S0l &7 % FXE Py _DECREF () 8L
ol 2 3k= vk th.
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
751V A A & U o category A AHE AT W F (ohe) S 22 544 A 2) 1 NULL Y U o} mes-
sage A= UTF-8 & AFJH EAL YU stack_level> 28 2| & Al gdtes T+ 94
th g a8 zg doA A AP FA FZE FollA Ba7t FAFG YT stack_level©] 1 0]
PyErr_WarnEx ()& &3t 4,25 2199 T, 55

oL
N
rlr

PyExc_Warning®] A B F#jAojof T} PyExc_Warning2PyExc_Exception
AU} 718 A3 HFEEPyExc_RuntimeWarningUyth & slo]#d A HE
Aa s o A" G HEE AFgUnh
o A8 8-S, warnings BE ARWA WY & ARAIN 0G4S B2
|o] & 9] 3 C API:= Q55U T
PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
Return value: Always NULL. PyErr_SetImportError () 2 w-$ B3R o] 4= A 2
ImportErrord] B F 28 AT 4 5T

WA 3.6 &7}

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename,
int lineno, PyObject *module, PyObject *registry)

)

o |z
Sy
=R
AN

)
2
o

o bl o K

> o) rrio N

o,
Rl
)

EE QAL ERRES YA AR Aot Fa AR S TP} o] AL o4 g
warnings.warn_explicit () ol tf gk 2tekst e 3 J Ut ZpA st |82 A7 E FRIAHAIL

axo AW E 712 2R 22 module} registry S NULLE A 7 8f of fhu Th

B A 3.40] =7}
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int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,
const char *module, PyObject *registry)
message2} module©] UTF-8 Q1 T H E X} o] 11, filename> 5}Q A28l Q1 F Y (0s. fsdecode ())
o2 UFIYPHAYgE AL ALSHH PyErr WarnExplicitObject () 9]— FAFE Y o}

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format .)
PyErr WarnEx ()& §AFSE & A ¥}, PyUnicode FromFormat ()2 AFE3Ste] A1 A A&
Z I T} formare ASCH 91T H 2214 9 th

B A 3.20] =7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} + AF3F & 4 R 9k, category = ResourceWarning ©] Il source =
warnings.WarningMessage () & A&t}

WA 3.6 &7}

5.4 ollg{ EAI7] =2|5}H7]

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. 2] XA 717 AAH A =2 HIA2EF Ut AAFHJQ oW, o<
type(PyErr_Set* () 35U PyErr Restore () o gt upA e S &2 A WA <l 7(]-) < u3sly
ot AAAE A koW, NULLS WH3Hg U th o 2] ©] Bk ghell of 25 A&F5HA] gobA,
Py_DECREF () & H 87} i Uth

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc)Z53Uth 97l AA=
AAH NS v S Eal oF Fth; o &) 7F A SkA] ek gk o W R 2] HA 2 9] uko] g ey Tk
int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
given )| 2] 7} exc?] of| &] 3} A5 g vk ok exc7}iiﬂ" A o1 9, given©o] A H 2
o AaAd o e 2 VAP et FEo| B, FZo) Y RE Y F (AL AT
AR o) S AAE S5 AAF T

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptmceback)
Tzt AR Al Y Mg o2 ZA7IE AYUTE olE A7 7F A H A S
EFNULLE AUk AARE QA ed, AN AL AW ZF AR ol thet IS of 2ol &
g Edo) 2 ARE Y AR 28A 9L W= L 5 dEUh

Fi: ol G4t QAo o2 ERof e TE e HAVE AAH LR A
AU oF 2 TEol AT A S BT o & Eol:

_~

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)
Al AR & ol 2] A 715 A Gt o2 32177} ol w] A o] glod, WA AUt AA 7}
NULLO| &, ol & ¥ A] 7] 7} A9 A Yt} NULL type % &7 NULL©] o} value U} traceback 2 7 &3} ]

54. oz EA|7] =5[5}H7] 27
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A2 o9 W Fejsolol Tk FRE o9 Yol e AYAA WA L. (o] B
FAE UG o) 0 AL WA o] SR A AR S B2 E AN
52 Aol 2 AR|o] h e FEE LRk T Folt Ttk o] B2 E AR A Uk
(Ol A2 o|31 % 4 GThe, o] B2 AHGSHA T A e, AmA I Th)

;o] B4t AduiA oz o7 A 7S A Ao 2 AFET _E'_%_OHO]: = Ao AUk ALE
Hyth ?WH Oﬂﬂi EA71E ARGt H pyErr_Fetch () AHESHH Al L

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

)
S8 AZolA, okl pyErr Fetch()7kN %‘r%}“ @2 (AR H3ls s dsdnh 5,
°]

roxct 2UAA AR AT rval e T Bl 20 A2B2A kT o] B4t o] A3 27)
A% QAEL o 0 8T & stk gol olv] a0l e, o} A Yol

%%Gbli}.ﬂ?i%%‘%ﬂ s TS A FEF Utk

[> o

I o] Sk Q] Zholl _ _traceback_ OJERRHEE FAIF O Z HAAFA] GH5UL E o]
W2 A 05 Ao of B, et 2L 34 2ol AR T

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

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

sys.exc_info () 2 && R A 2L, 9 ARE AWUTL} o] AL A2 A3t o €] 7} o} 2,
o] ]_,_xLQ d e Ztal g Ytk A AA o tisk A FRE u}gygqr/} o] = 01L Aol = NULLY
AFUTE o9 ZH FejE A 5HA FFUth

F3m: o] G5t YA o2 o918 Aelstelt LA AGE A G h 238, ZET}of
el AN ARSI Aok S Wl ST £ AEUTh ol 9 AHE BAsAY A

g o

B A 3.30] 27}

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

sys.exc_info () 2 &&X A% 2T, & AR S ARG o] A2 A= LS o 9] 7} of
Yk, ol v £24 o9 & 712 3 ol Yt QA1 FxE EAUCE o9 Jehe AL,
AN 912} B F o NULLS A3 A L. Al ,_X}OH ok dHlA ol F XL PyErr Restore()E
7]—25‘]_/\1}\]_]_‘

Fa: o] Fps dutF o R A E AEstE = ZEAA AFEH A U 23, &
oo AEE AN AR B A T 0] AR %] ’
PyErr GetExcInfo ()E AFESFAA

"

WA 330 =7}
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5.5 A2 AMelst7|

int PyErr_CheckSignals ()

o] &= Fhol e A1d Aot AdT AE YT /\]JH ol ZEAAE HAEE A=A e,
:/_&H:]- VAP AIE g E §_%'§5\4D]-. signal EE°| A Y=, FolH o g AAH A1
A 7E ST 5 YdE5ULE BE H 2o, SIGINTY 7]E B3 KeyboardInterrupt 9 &

Wb A 7 Ak, o9 7F MR o8] A 7] 7h 8 A 3 s 18 WA Th 185
o H Pt 02 WEFUTE o2 HAI 7] & o] Aol AT 2> A9 A A AN AR L 5
A&k

void PyErr_SetInterrupt ()
SIGINT Al2g = &9 a3E A Ed o] A Yt} th29f PyErr CheckSignals ()7} &5 W,
SIGINTO| th&t sho] A Al1d A2 7|7 E&H UTh
SIGINTZ} Sfo]| Mol A A% A ¢4 0™ (signal.SIG_DFLO|Y} signal.SIG_IGNCL Z AT o]
A, o] 5 ok AP E s ohA] syt

int PySignal SetWakeupFd (int fd)
ol FEEEH T Alade] pAE wutth Al 2d ST G Hlo|ER VB8 = 3 Y Ve AE
ARG fas ] Bz A o]0 of Fth o] 9] Y 7|& 212 W .
#H-12 7s S g FEY D}; ofAel 27 AEidYth oA Fo] W signal.
set_wakeup_fd() 9 5 o AAL QeUTh fde FE 3 7] &R oF Ty
th e 2g = W‘&EEQMOFTQHE}-
WA 35N A M A=l M, B4t oA 27 DEE A AL

o
i

o},

5.6 0|2 Ecia

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] 8 2| €] &= A o9 A E v v T} name Q1 A= A
o 2] 9] o] &, module.classname 212l C EXFYo]o]of St} basel} dict QA= duld o g
NULLY Yt} o] 27 3} Exception(CollA PyExc_Exception® & MM AT 4= 9151 T} of| A

S 2 e A 7 wEol Ay T

A 22 _module oSl REL name A7) A WA R (0% H7AA) 02 BHH 3

e o] 22 vhA B Ry (b A ) 02 B H Uk base xR oA o] 2 S AE A

Qobe ol g 4 A5 st Fel A 220l RED £ A5tk dio AR 2o 4
oW =e] B e 8 AR S ol AR 5 ST

PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
Return value: New reference. |28 ol|2] S22 S2EFHS PGA F o4& 4 o= IS A9 st
PyErr_NewException ()3 25 Ut: docol NULLO] OM W, o9 S sl o Eéé dow

AHEE YT
v & 320 F7}.

5.7 ol ZA|

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 5}o] %ol A _ traceback_ 2 Ed| M2 T s A=z Iz

o9) 9} el E o] AuS Wl g o, FelE e o) o] gl

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
o 99} BB £ o] 2v L b AR FUTE A2l W by_None A5l S.

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. 3} oA _ context_ & F3| AN T = Y= A ZFX2=E oot

5.5. A|a< XMz2|s}7] 29
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HAE (THE o 9] 2", o] AS AEdte EF e/ HAASFUTH & g o
HAE7F QO NULLS HHEHE Y o)

void PyException_SetContext (PyObject *ex, PyObject *ctx)
oot AdE AHAE S en® AP Th A2 NULLES ARS AL L. en7} o] €] AT~
AA FRlet+= B A= %iﬁ‘%"/‘r- o] & cxol] & F2E FHYTH
PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. 3}0| %W A __cause__ & T3] YA
AEE 9 (99 gd2~EH A None, raise ... from ...22 AAFHUthS vtdshch

i

rere
o
)

void PyException_ SetCause (P}Objecl *ex, PyObject *cause)
2] el FEHH WAL causeR A 7@?}‘43} AL H NULLS A2 A A 2. cause7} | 2] Q1~EH AL}
None 91 7] ﬂO]s}h 3 AX= ASUTE o) AL causedl T3 A2 E U

__suppress_context__ 1+ 0] &40 9 BEA|A O Z TrueZ A FH YT}

5.8 QL|ZE o2 ZHA|

= e Cold FURE o8& wex s 4 ske vl A gt

PyObject* PyUnicodeDecodeError_Create (const char  *encoding, const char *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end,
const char *reason)

Return value: New reference. encoding, object, length, start, end 2 reason o] E 28| R EE A} 8 3} o

UnicodeDecodeError Al & W5 Y th. encoding™} reason2 UTF-8 2 Q17 H —1._—?<]—°§ ot}

PyObject* PyUnicodeEncodeError_Create (const char *encoding, const Py _UNICODE *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end,
const char *reason)

Return value: New reference. encoding, object, length, start, end A reason o] E 2] H EE Al-§& 3} o

UnicodeEncodeError A& w5 Yt} encoding=} reasone UTF-8 2 A7 JH tz}ﬁ Atk
WA 335E #A]:3.11

Py_UNICODE+ u}o]# 338 # X5 5t PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)E #Olo]1d o)A A L.

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

son)
Return value: New reference.  object, length, start, end L reason ] E 8] H E & Al & 3} o

UnicodeTranslateError AAE WU h reason UTF-8 2 A7 YA EAE dYth
WA 33RE HA:3.11

Py_UNICODE+ 3}o]# 335 E 3| X5 Y&t PyObject_CallFunction (PyExc_UnicodeTranslateErro:
"Onns", ...)=2 ulo]a# o] A L.

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. =171 of| 2] AR 2] encoding 9] E B HEE w33t}

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. =1 %1 o 2] AR 2] object o] E B8] HEE wtEgh ]t

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)
T X A9 AR start o) EB]RHEE 7FA A #starrol] Wi 2 FU T start= NULL ] ofy] of of 3
ok 4 E5hE 02, Asse 12 wagh
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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)
Fo| A Q] AA S start A EBHEE starntZ DAY TE AF3E 05, Aot -1 w3shy o).

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError GetEnd (PyObject *exc, Py_ssize_t *end)
Folxl o9 A XJH end O EB] R EE 7HAH LA Fendll Wi X FU T} end= NULLO] ofu] of of gt}
dFotd 0=, Aot H -1 RS ok

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)
Fol7 ol 2] AR end | EFHEE end= AR FUIT AT 02, ATt 12 W,

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. 1 R & 2] B A 2] reason A E ] HEE w33}

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

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

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
202 ol 9] AR reason N E 2 HES reason 2 AR FUTH AEow 0, Asfsiw 12
ukghghu o,

5.9 27 Mo

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

int Py_EnterRecursiveCall (const char *where)
AAACrEsEol e ot AR FAGY
USE_STACKCHECKZ} A9 glo ™, o] &4 pyos_CheckStack ()2 AH&38Fo] OS ~E o] 21
2 H YA AT YTt o] %, MemoryErrorg A A a1 00] ofd FE& wkEgU T

28 Thg e AT Al Sel E2 8 A ST o] 49, RecursionError7h AR 3 00]
obul ghol WHEHE Utk 184 ko, 0] vhahg ok

where should be a stringsuchas " in instance check" tobe concatenated to the RecursionError
message caused by the recursion depth limit.

void Py_LeaveRecursiveCall ()
Py_EnterRecursiveCall () & 283Ut} Py _EnterRecursiveCall () 9 ZAFAA S
Zujeh o W4 525 ofof .

Aslol ol thal cp_repr S¥=A TAT W 5

A Q% tp_repr& f@ro WA sk f8) AAE S

S Ytch AP A 0] 5L reprlib.recursive_rep

o]

int Py_ReprEnter (PyObject *object)
T2 A8 A tp_repr 7@ A&
A A 7} o] 1 ?ﬁﬂﬂ ow, e F
el 229 A4S waksho} Fuith. of
[...1& t&%‘r%“% =
A7 A g et e 29 A4S YT o] B tp_repr 2 dRFH S 2 NULL

< Rbehel oF gyt
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orom FL

1%‘;(] w— 1 DTI_. O \}%]—

void Py_ReprLeave (PyObject *object)
Py_ReprEnter ()& 5 Yrch 0&

b_repr 7RE AAA

wEah e

o7 A

1

=
=

2~
T

Azt

Py ReprEnter () ZZUttt g HA &5 of

BEE EF ol A9 & pyExc_ Foll o] o9 o]Fol L& o5 AY WFE AFH U

PyObject * FJUth; %%Fﬂ* AA At % e e, 22 EE " g th:
Co|E oto|M ol £E
PyExc_BaseException BaseException @))
PyExc_Exception Exception (1)
PyExc_ArithmeticError ArithmeticError @))
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

PyExc_ChildProcessError

ChildProcessError

PyExc_ConnectionAbortedError

ConnectionAbortedErr

or

PyExc_ConnectionError

ConnectionError

PyExc_ConnectionRefusedError

ConnectionRefusedErr

or

PyExc_ConnectionResetError

ConnectionResetError

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 (1
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 ReferenceError 2)
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration StopAsyncIteration
PyExc_StoplIteration StopIlteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError

CTS HoTxIof AL
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H 1-0[H H|o|X|o| M Al
colE Tlo|M O|E LE
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError

PyExc_UnboundLocalError

UnboundLocalError

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError

UnicodeError

PyExc_UnicodeTranslateError

UnicodeTranslateError

PyExc_ValueError

ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

=

W A 33 o = 7} PyExc_BlockingIOError, PyExc_BrokenPipeError,
PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError
PyExc_FileExistsError, PyExc_FileNotFoundError, PyExc_InterruptedError,
PyExc_IsADirectoryError, PyExc_NotADirectoryError, PyExc_PermissionError,
PyExc_ProcessLookupError ¥ PyExc_TimeoutError+ PEP 31518 W} = 5 5 U

WA 3.59] &7}: PyExc_StopAsynclteration I PyExc_RecursionError
1H%i36ﬁ]$54:PyExc_ModuleNotFoundError

22 pyExc_OSErrorol thst 534 ¥ A4 JYrch:

Co|E
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

b
[m

A

WA 33004 HA: o2t B2 M= o9 FoldFuTh
TE:
() o] AL thg &F o 9ol thekwo]x ey
2) A=At Ag Utk A A2 7] vl 22 Ms_WINDOWS 7} 4 2| 5| 3= A] BlAESHS o] & AH§
e FEE HT AL,
511 B& Zn €3
BEE #2F vold A3 Y5 pyExc_Fl o 3folH o 9] o] F o] &= o] 58 A WsE AFPUh
pPyObject * FYUTH BF U2 AA dUnh S A&, thE2 ZE Hadun
ColE o[ M o[ 5 CE
PyExc_Warning Warning D
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

H

=]

FoEHE

4
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WA 320 £7}: PyExc_ResourceWarning.

EE:
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o] Z FrELC
gho 2B sho] A

6.1 2 Al FE2IE|

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. path®l] o] Sk 5} A| 28l 3-8 wids o} AR 7} stro|l U bytes A A
olH, A=z 347t Z7MehUth AA 7Fos.PathLike QlE|H o] AE FL&S}H, _ fspath_ () 7}
strifbytes A Q4 off vt Ut 18 2] ¢FO W, TypeError 7} A 313l NULL ] HESHY L T

B A 3.60] &7}
int Py_FdIsInteractive (FILE *fp, const char *filename)
o] & ol filename?) £F 1O 3 fpg WE A 0= 27348 F(0°] obduth < wagtyh
isatty(fileno(fp)) 7} ¢ 44 A-dUth A Fe T py_InteractiverlagZt 3
o] ¥, o] &+ filename 31 E 7k NULL o] At o] 5 o] A '<stdin>'oJu 1222 5 dFLfe}
ZE e - v ych
& fork ) U @A Z2A 2 BASE AR TS

void PyOS_BeforeFork ()
ZREA A 23 Ao W] A E vl o= 3
S &3] Aol ZE3HoF Gt fork () 7F Z o A A 2" o A Tk ARE 7hs gy ok
() AE =z L) (HQl) A = gt o] F oA oF Tt

A3: Cfork() TEL(
PyOS_BeforeFork () & u}z71A] Y Y th

WA 3.7 F7}

void PyOS_AfterFork_Parent ()
EEVPEEEE NI
B R TR B CRGESNE R

7h 7ol Alago| A vt ARG Zhs Y T

o
rlr
o
+
[

A3 Cfork() &2 ((H<l) AEzeEe]) (v|Ql) ~a = A gk o] Fof & of Tt

PyOS_AfterFork_Parent () = U}ZH7FA| d Ut}
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WA 3.7 E7}.

void PyOS_AfterFork_Child ()
ZIZNAETIE YR o]Eq e AEE AAGE T4 fork (VY R Z2AAE BEAst=
AL U2 TEA T, ZuA2 oW AE e EE O 2T A0l 2R A
Z2 A2 A ZZ8) ok FUTh fork () 7t A A 2dlel A gk AL 7h5 g ok

AF: Cfork() T&&
PyOS_AfterFork_Chi

(vl el) Az E ) (vl QD) e =of ek o] o] A of gt
(

(
1d >EU} ZFA Y T

B A 3.70] &7}

o B

os.register_at_fork () & A3} Py0OS _BeforeFork (), PyOS_AfterFork_Parent ()
9 Py0S_AfterFork_Child ()X T2 AR H 9 FolH & 55 & 5 JFUTH

void PyOS_AfterFork ()
mEs XD F LR R JEE AUse B4 ol AN E AT AS g
Z 2 A2 of A EEQGOFE}HD}. A A st o] A ZRA| A0 REHY, 0] T E TS
< o,

WA 3TEE H A o] 4= pyos AfterFork Child ()2 HAIE J5 YTk

2
o
a

AR
497

-

int PyOS__ CheckStack()
AEZ o 28] FZho] LF3H .
USE STACKCHECKO] AoE o ST AL F AdF UG (E
AodYE AHEStE A= °0M). U °
FEoA FJE HMANAE= ¢ E Y

PyOS_sighandler_t PyOS_getsig (int i)
Al ol et @A Al 2 A2l 7] & Wkt o] 212 sigaction () ©| W signal () & A=
oFe AF ST 1§45 A 2514 TN | PyOS_sighandler_t¥void (*) (int)
9] typedef E A 9 Y}

PyOS_sighandler_t PyOS_setsig (int i, PyOS sighandler_t h)
N2dio A2d A2 he ARTUT; oA A2d A7 e
sigaction() |4} signal () = 7“%}5_ S e R e e R
2! PyOS_sighandler_t%void (*) (int) 9 typedef & 4 Yt}

wchar_t* Py _DecodeLocale (const char* arg, size_t *size)

surrogateescape | 2] 2] 2] 7] & AHg8to] ZA L AT oM wio|EL S HIPFYth: HIEE D 5
L Hho] E 42 U+DC80. .U+DCFF W9 e] A7 b ”“‘QHD} HRO|E A AXNE A EA O] E FA}
EUIY 5 3o, o2 YZ Y 3= thAl surrogateescape ol 2] A 2] 71 & }%5}04 Hol|EL S

o] 27 o] Z gk,
A5 SHEANA P e S eI

e UTF-8, W 08, ¢t= &2 o] & 2 VxWorks ol Al ;

olgy 7

LS [eX)

-
O:

* UTF-8, Py_LegacyWindowsFSEncodingFlag©] 0L uf] Y=o A;

* UTF-8, 5}o] 2 UTF-8 R =7} &4 3}5 Q1S uf;

e ASCII,LC_CTYPE Z#A|Yo] "c"o]1, nl_langinfo (CODESET) ©] ASCII I Y (==

A) & ¥F33} 1, mbstowes () & westombs () T4 7F 150-8859-1 AT H S AFR E}FEH

e AA EAY A2H
Mz g 2fol= F Z}(WIde character) A+ o] tf & Z A EH & w3}, W B 2] & 3| Al 8
PyMem_RawFree ()& AH&38HA Al L. size 7} NULL O] ofU®, d A& A 9] g ol = £2
*sizedl] 7| =gtk

txdg oy v 2 e & of 2] A NULLS 9H3HgHU T sizeZF NULL O] oUW, W2 2] of| 2] A] *size
7} (size_t)-12 AARAYT, T)FY o] A] (size_t)-22 ARt}

—L

it (g,
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CztolEjelo] a7t glod, tid o 27k LA sHA] Fofof fhyth.

AL S vl EL E thA] AF Q2™ Py EncodelLocale () @445 AME A Al L

] 17

PyUnicode_DecodeFSDefaultAndSize ()@ PyUnicode_DecodeLocaleAndSize () &4,
WA 350 F7%

WA 3,704 M7 o] 4= o] Al UTF-8 = oj A UTE-8 913 -2 AF-&-3H th

A 3804 HA: o] 4= o)A AEoA] Py _LegacyWindowsFSEncodingFlag7} 0] ¥
UTF-8 Q139 -& A&t

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape ©f| 2] A 2] 7] & A}-& 81o] 9}o] = B 2} (wide character) A E S A Y dFPog
AT Fth: U+DC80..U+DCFF H 9] 2] X 2 A o] E £ A= o] E 0x80..0xFF & ¥ 25 U u}.

A, 71 £ AL NA M e e =
* UTF-8, W OS, ¢== o] = I VxWorks of| A ;
e UTF-8, Py_LegacyWindowsFSEncodingFlag©] 0L uf] Y=o A;
s UTF-8, ¥}o] A UTF-8 2 =7} 4315 912 ul;

e ASCII,LC_CTYPE Z#A|Yo] "c"o]1l,nl_langinfo (CODESET) ©] ASCII AT (X
AL Hk3H3l 37, mbstowes () & westombs () 44 7F 1S0-8859-1 1Y 2 A+ w.

e A 2AY AFH
o] gt ho| % UTF-8 =0 A UTE-8 A7 9 S AMS- U Th

Mz g vfol E o] o3t ZAE & vt U, W2 2] S s A st | pyem Free () &AM
SHEALL. A5 o2y w2 & ol 2] Al NULLS WEEH Y o

error_pos 7} NULL©®] o} W, *error_pos+ AF Al (size_t)-12 AT, A7 o8] A
EoHA A2 A ddag A YTh

HEOlEd & obo] B FAL A 2 ThAl AP 8l | Py_DecodeLocale () &8 ARSI 2.
o B

PyUnicode_EncodeFSDefault ()E}PyUnlcode EncodeLocale () &4

B A 3.50] &7}

WA 3704 WA o] T4 oA UTF-8 o)A UTF-8 179 A3 th

WA 3804 HA: o] 4= oA AE A Py_LegacyWindowsFSEncodingFlag7} 0]
UTF-8 Q1 &9 S AH&-3H o}

2CmEdA AMA T4 A S wEE Y FEdUTh
FRAN ZFE A4 Az ele] 29 =9 sys BEY GA Vo] IF T

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys & oA A A names WAL, A4 o™ A g &
A 8HA] ¢k 3 NULL-S WESH U T

int PySys_SetObject (const char *name, PyObject *v)
v7F NULL®) o} 3t sys 252 nameS vE A A U th NULLO] ®H name-S sys 5ol A] 24 Y th
B3 0, o e Al -1 S T}

void PySys ResetWarnOptions ()
sys.warnoptions& ¥l Z|2EZ A A YL} o] 4= py Initialize() oA T&T

4+ g%tk
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void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptionso] 713Uttt A3 DE H2rE GFE T8 W Py Tnitialize()
ol dof o] 348 TE 3 oF Ptk

void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicodeS sys.warnoptionse®l] 78 th

Fa: o] 4+ A CPython 7+ RN ALE 5 syt B/ o™
Py Initialize()o|X warningsE BA/AO0 & AIZLE 7] Ao SZsoFstA vl FUAE A
AE NEEEHT 5 JS WE HEd o]l T3] 271315 7] Aol 22T 5 7l &gyt

void PySys_SetPath (const wchar_t *path)
sys.path® EAE A4 AR PRAFULNAE ;, AEPAAE )2 TRE AR P2E
o] oF &= pathol| A 2t F 29 2|2E AA &2 A G

void PySys_WriteStdout (const char *format, ...)
format® 2 715 = Y FA LS sys.stdout ) 7| Eth Z& o] st et o 2] = LAY
337 Ul FEFHAA L),
format& TRA £ FAL S F 7] 10008}t0] E o] 5t & A &3l oF F T - 1000H}o] E o] &
o, &8 FAdo] TP Uth 53], o] A2 FAIT (%s) W] JoJAE ¢ FS oy}
(%.<N>s) & A&t Al gksl of Futh A7 A <N>Z <N>of| th & T dAES A a7 &
& o 1000v}0] =& 2 35kA) b= % AL A AU ES (%) F AL, o 2
S £ AelE AT 5 ASUTh
TAZFEA A sys.stdout 7 AR E o] QLA ko d, ZUH WA A= A A (C 5F) stdout |
728Ut

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout ()3} ZA 2k thAl sys. stderro] L stderrol] 41T}

void PySys_FormatStdout (const char *format, ...)

PySys_WriteStdout() @} -3 A} Sk Sk o] X gk, WA R & PyUnicode FromFormatV()E AR&3to] &
Wl WA A& 4] o2 A= A] gk T

B A 3.20] &7}

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()3 Z A9 th Al sys.stderr o] stderrol 44T}

WA 320 F7}
void PySys_AddXOption (const wchar_t *s)
sE XA AFor T E BASI PySys GetXOptions () 7} HEE3stE
Shth o) 4= py Tnitialize () o)A &3 4 QLT
HZA 320 F7%
PyObject *PySys_GetXOptions ()

Return value: Borrowed reference. sys ._xoptions2} -FAFSHA, -Xx 349 A A 9 g & v3tst
Ytk ol 21 7F A5, NULL o] REShE A1 of &) 7F A A g Y ok
WA 3.2 F7}

int PySys_Audit (const char *event, const char *format, ...)
RE Y F0= A HMES A YTH AF Al 05 W6kl A3) A] o 9] & A A5t 00]
obd Zhe wHEHghI T,
Fol F7tE QAo H, formar 71 € AAE AHE ] AEE FES FAGYCE N Yo,
Py BuildValue ()| A AV A 2 9 EXE A &3
o o™, @d 84 FZo F7HE YT (N 7, o]
20 A E & o] 7] & ol], AHg s 2 Frb e 4 syt
PY_SSIZE_T_CLEANO| Ho|5 =A<} FA §lol, #

gk,

sys.audit () 2 dto]H F =9} 5 U3 7|52 FF T}

A &4 el 37

o

kel
2
o
i
flo
N
BN
i
1
o
ok
N,
g,
o
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B A 3.89] F7}.

H A 3.82004 WG # 2 FA| i3l Py_ssize tE 87T o] &, I 5 gl A A
Aah S U

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
D4 A F 2 220 B hookS F/HFUTh A F5HE 02, A5 5HE 00] obd ghe W .
dERd o] 2718k 9l o, A Al ol e & AAFUTH o] APIE &3l 718 £2 fgtglo] vk
RERIHzZH 3l S&H Ut

ol g Py Tnitialize () oA &= HAF YT HEFY

Fo ¢lal Exceptiond A A B ZEfA A dlHE T AA 283] A4t
(th& ol &= A= A (silenced) ¢ U Th.

% St = int (*) (const char *event, PyObject *args, void *userData) & 9]
th A7 A args= PyTupleObject o] HFFHULH JF o+ FAF o|HEE SAYA X 5}o]
AE|ZE7GILE FL A2 & 141:}

ZrAbel of g ApA S A W > PEP 5785 F 234 A2 HﬂE%— LA 7] = e £ Blol B
o9 Gat @A ol ME Fol b of g% ok <pA 3

A} glo] A} o] Ml E sys.addaudithook2 TAA A Y
W 3.8 7}

1;

6.3 TEMA O]

void Py_FatalError (const char *message)

gAY HAIAE At Z2AAE FYYULE olFd HEx 3= A FFUth o]
%‘¢h slol A QA H Z B H & Al AME3= A ]%fﬁ 5t 2 A 0] ZHAIE QS wl vt T &35 ofF gt
& , AR A7t EdE Aoz WA wf. fFH20 A=, 5 C ol B g 34 abort () 7}

i%ﬂ o] core 91dg A8 AL A =gt

void Py_Exit (int status)
A Z2AAE ZEFYTE ©o)AL2 Py FinalizeEx()E
exit (status) & &St} Py FinalizeEx ()7} ol &

gtk
H A 3.6004 M7 sFold | Al o] Aol A 2 of| 217} B = A H A 5 Ut

int Py__ AtExit Void (*func)()

: 23 .2}
ot Ao @ 52 »m 92) g4 Aol Fho)xe) vt shol Al Ao o] SEH 7 o,
funcol A Sho] M APLE. 52519 ok g o).

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. ©] 712 o} PyImport ImportModuleEx () o] )3l @h<&=31H <l E
g o] 2~ A Yt} globals2} locals 01 AFE NULLE A A3 level 2 02 2 A AU th name Q1 A}l
Aol 23 E (H 7| A B BE5S AZT o), fromlist A= EICE B ] 2 AAs A kg
ol 18R k2w M3y = H A4 5 W7 A Al o] F AAFH REO HES FUh
(HEMRAE, name©] AAZ A B BE thal A B o 7] 2 & A st F714 ?l F2hg-o] g3y
th 7128 __all_ WA AFAANBRESC] ZEFYh) AX2E T RE g
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F2E s AY A Al o9 7t A NULLES BT B E
sys. modulesoﬂ RE2 9F7A Ssyth
o e FA AW dXEE A I

o
jule
H
I
o,
rlr
k)
>
£
ok
g

PyObject* PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. ©] S+ Py Import_ImportModule ()& HAH B At}
WA33004 WA o] A5 ThE 2SI YEE L UV AT SA AANAG U
2} sho] A 330 A=, g A o] tHRE] FH A BE O] FFoE ASE 7] wEe,

R e R

—1

+Bas sk
PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist)

Return value: New reference. 252 ‘:L_E Uk W& gbo] M 4 import_ () E B8 pEE
ARE 5 A5tk
Hkg ghe A E © mEo| U H A4 AR 2L Fx, E=E A Al 27 A E NULL

AUt import ()9 mAEAZ, o] QLA SO fromlinh A B3 A e B 5171 A 8] A
5o AT Wel W g 4429 1A G

Olx E A= PyImport_ImportModule () A H E4AS ZE AR E A Ao

PyObject* PyImport_ImportModulelLevelObject (PyObject *name, PyObject *globals, PyOb-
Ject *locals, PyObject *fromlist int level)

Return value: New reference. 252 YZE Uttt BF _ import_ () g7t o]l F+E I H
T E37] wj&ofl, W slol W &4 __import_ () & 53 7}%‘%‘@“”"“ A5yt

HheE 712 A E H BEo|uh 4] 7] A of] the A2 FR, = A Al o 9] 7 A A H NULL
dUth __import ()9]'1’]’73_7]’7\]§ vl o] Q2] kL fromlist 7} Al 5= A] & 3 A7) A9 A H
BEEo 8 AHFHJE wo v g2 H 4 Jﬁﬂxl‘ﬁ‘/]p}

B & 3.30) =7}

PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)
Return value: New reference. PyImport_ImportModuleLevelObject ()2} H]$:3}A] 2, name &
FUZ= AH giA UTF-82 39 d EAI Yt

WA 33004 M A level®] & & B 38H A FFUTh
PyObject* PyImport_Import (PyObject *name)

Return value: New reference. )| A2 AR (YXE S Tq4)H) 5 SE3E 14EF A ol2Y Yt}
(BA A Q level 0 A-g3t=d], Ao d2EE 5T ). A2 AH2 _ puiltins_ o] Y=
import__() B4 B2V ot @A 801 AW AL E §2 el YEEA 53

< ojul g

o B4t 4 AT YEES ASFULH

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. 252 TFA] 2 E (reload) TU T} ThA] &
Ay, A3l Al ¢l 9] 7} 44 " NULLS U o (o] ul] RE-E o] A3
PyObject* PyImport_AddModuleObiject (PyObject *name)
Return value: Borrowed reference. & o] S o) | Fst= & AAE Y& Ut} name A A=
package.module 49 % gtk WA 2 g ANl S1EA Helshu, gow 4w ol
25 gAY el @k Asf Al ¢l 9] & A s NULLe WY

Hi: o AL REE 2EAAL QEE 9 GEUth REo| ofd 2wl A ko, M B E
AANE IA Ut RES X E S8 W PyImport_ImportModule () ol 1 Wy = S
AHE S Al 2. nameol| A H o2 FRE o] F o2 A H 37 A Fx2E o|n] EA5HA] dk=thd

Bsol A A gt

A 3.30] 7.
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PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. Py Import_AddModuleObject ()&} B]523}A] 9F, name-2 74
= X YA UTF-8 2 Q179 H Exd gyt

Ry

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. 0] A & o] 5 (name)(package.module AL 4 A5 Yth 4 5
ojf wielE = ghedoll A gAY W F g compile () B A2 A= AA R, REs 2Ed .
nE ARl & A2 L HEE WESAL, EL o2l 7 AT o 27k 4 A NULLS MR
Yt} o & 7} A SHE sys.modulesof A nameo] Al A YT}, PyImport_ExecCodeModule ()
of] 1S ulf name©] sys.modulesol o]u] Jo]& ZZLH T} sys.modulesol EL4ASA %7]
58 RES ¢ TE AL ARG, 1B REL YTE B R E AL 5 e (28]
ohubE w & A o E o v Fol 2 1) 48 Aelol 22 % B el §7] eI
25 _spec_ 3 _loader_ opd 4AE A @gkohe 449 e s AR 299
EHEEREEY _ loader_ (AAFJUIH)Z AL T, 12 A ¢ oW SourceFileLoader 9
A"z AAgg Ut
2E9 _ file OoEFHEE=FE AH Y co_filename o E A A FH Ul 3| F3icid,
__cached_ = AAFYth

[o

A 2EFUTH RES O] RESE g uE Py e

o] g olu JXE HIJUWHE BES
PyImport_ReloadModule ()2 ZFZ3IAA L.

name©| package .module P48 Fo g2 FZH o] 72| 7| |, ol n] k5o A A] ¢F-& 3 7] A
TZ2= A3 wsol A A gsyth
PyImport_ExecCodeModuleEx ()@} PyImport_ExecCodeModuleWithPathnames ()& 3
ES RRES

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)

Return value: New reference. Py Import_ExecCodeModule () T -FAFSHA o & AA|9) _ file
o] E g HE = NULLO| o}y 2 pathname 2. 2 4 A Ut}

PyImport_ExecCodeModuleWithPathnames ()T FHZR3I4A L.

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)
Return value: New reference. PyImport_ExecCodeModuleEx ()2} FAFSHAI B, & 21 4] 9
__cached__ °]EZ|HE £ NULLO| o} 2t cpathname 0. 2 A F Utk Al 7HA] & F ] A

o) Az Aduth
WA 330 27},

PyObject* PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const
char *pathname, const char *cpathname)
Return value: New reference. Py Import_ExecCodeModuleObject ()2}-7-AFShA W, name, pathname
D cpathname-2 UTF-8 2 A Z HJH EX<L YUt} pathname®] 7% o] NULLEZ A A H 7 ¢ o]H Zko]
cpathname©l| A 2}oFdt=2] ¢otufj el i it

WA 3200 F7}

HA 33004 HA: vloE I HAER AITHA a2 AE2E AAT o imp.
source_from_cache () = AF&3H o)
long PyImport_GetMagicNumber ()
to] A violE I & 1A (Y™ .pyc 3+Y) Y vl & ¥ Z (magic number) & WU T w2 S =
HlolE T & 519 A3 4ulo]Eof 2] & A<t upo] E A Z EA s of Tt ol Al -1
waa .
WA 33004 §7: Al Al 18 vk )
const char * PyImport_GetMagicTag ()
PEP 3147 9 4) 5ol Al Mol E 1= 519 o] & 2
implementation.cache_tag® Zt2 AlF S 4 9111 o] Sk Al AR

B & 3.20] E7}.

»
5
3]
1n
oo
]
Im
9'2
N
B


https://www.python.org/dev/peps/pep-3147

The Python/C API, £A| B{Z 3.8.13

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 2.5 #He| o] AF2H = A2 (€™ sys.modules) & ¥yt
o] AL A Z g Huttt E2A 5= AFE Dol F s Al L.

PyObject* PyImport_GetModule (PyObject *name)

Return value: New reference. =012 o] 50 2 oju] IJ X E H RES WL EEo]o}R IXE
= A G UTHE NULL-E BEShel x| gk of 2l = A A 814 ks th 23] o] A of 8l NULL-S ¥kShel

& 28 FUTh
WA 3.7 F7}

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys .path/pkg.__path_ &2 pathE 93t 9ol AAE wl&shc}
sys.path_importer_cache §A oA A¥ 5 Ut ot & 7AA] = A &k
322 72[@ 5 9 5o AL 074 sys.path_hooksE BATIT, Fo] g
U T o] A2 SE Aol Al A= 78k 3pl T 7} o] AR FEf th 3 FAHE S
d#HZFU ) sys.path_importer_cacheo] A23E 7fA] Tt} gl AA o o
Sxg ag,

Mo o o

void _PyImport_Init ()
Qe WAYES 23Uk WE A S Yk
void PyImport_Cleanup ()
25 HolEs ¥tk R A& dyrh
void _PyImport_Fini ()
Qe W AYES s gk WE g Y eh
int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name©] Bh+= 0|59 Z & Z 1 5 (frozen module) 2 Z =3t} A& 3514
15, RS 24 X6 05, 27|30 Asfetd o9& ARt -1S W&ttt 2E71 A3
o X E FH BZE AM2SEH PyImport_ ImportModule ()2 AR A L. (BEH o] &9
Fo34A L — o] Yot BEo] on] JEE H 2w b 2= Th)
HZ 3.30] F7}
WA 34NN MG file oEPREE Ui BEC) A A g
int PyImport_ImportFrozenModule (const char *name)

PyImport_ImportFrozenModuleObject ()&} B 3FA ¥ name2 f-U 2= A A o A1 UTF-8
2d39%H FAEYUh

A

o},

struct _frozen
o] AL freeze FHEH B E| (Fo]H A2 v|E 2 Tools/freeze/E IFRIHAL) 7T AA Z2 =
EE U2 HEE AT F2A ¥ YUtk Include/import.hell = Ao+ a3 25
Ytk

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

bi

const struct _frozen* PyImport_FrozenModules
o] QO ElE& struct _frozen #HIFEQ vdE 7IE]7| =5 27|35y
09 A ZER BYch 22 E BEo] JEE
AL A FHoE AN meE BE A

o
N
of
]
>
30
o[>
Iv)

int PyImport_AppendInittab (const char *name, PyObject* (¥initfunc)(void))
712 W 2E HolEo &Y RES F7FAUT °] A2 PyImport_ExtendInittab ()& 3
e et e Q) H o] B2 g 4
FEE & 5 glon, mitfunc TS A3
Py_TInitialize () Ao T&3loF gt
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struct _inittab

N3 2E 550l 9 0d FRL J1eote 22A. 4 PRAL Az Y3 2E
o5 275 BE ABFULE ol § ASCIE 498 BAAY YT ol 1 & WA
ZZ23WL pyImport_ ExtendInlttab ().»]— g7 o] H 3 FRA Y MEE AL 27 UF
REES AT T 5 AdFYUL F2RAE Indw%/mpmthMﬂ}U47W]@QQQEh
struct _inittab {
const char *name; /* ASCII encoded string */
PyObject* (*initfunc) (void);
bi
int PyImport_ExtendInittab (struct _inittab *newtab)
Y 2 E HolEo RE ZAAL =713 th newtab Bl & name T o NULLS Z=351= Al g)d
(seninel) % 0.2 ko LT A1 G2 AT oA S v ne] 25U BAT 5 U5 o,
BEFW 0L, R B0 2L S5 93 w7t S et oo -1 vk o Asein,
W H ol &) BREe] F7tE A ¢k Uth Py _Initialize() Ao T&3l oF Fch
6.5 CilO|Ef OHAF |4
°|# % $ U2 C TE b narshal BEN 22 dlolH YL A§ste] 485 AME FY T4 9
3% e, A5 G A0 Tl S sl e Hlol 12 cAl e A BB & G o B
$1% LItk vhE B H o B8 A HE ] AHEE & 5 e vhol el w2 dojof guiu.
57} ghe 289 uhel 2 7L WA A g9 ek,
o] RELZ T 7”1 HAe doly FAS AAF YT WA 02 °—€ AR Bl o)Az, WA 12 sk ol A 2k
o o Arel g o) Sl (intern) B EALS BHTUTH B 25 25 254 2ol oh#] vholviel B4
AH&-EU Tt Py_MARSHAL_VERSION-2 A 5t 3 A& vreb Ut (B A 2).

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long A5 values ﬁleE AU T value®] | 519] 324 E ¥k 7] S U th; 71 1ong B9 27]9%
ZA §Lol. version 3+ B A& VEFE U T

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

vtol X AA| values file= v th. version 3+ 3 A2 e U T
PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. "} value 23S 33 vlol|EE AAE wE Yt} versionS 31
W42 e U T,
ohE R4S AL S vhE S T 98 4 o
long PyMarshal_ReadLongFromFile (FILE *file)
917 95 9 FILE*S] o] ~2E R A C longs ¥H3gyt}. o] S+ E AL831H long?
718 7)) B glo] 28] E ek 912 4 9l o,

ol Al, A 23 o & (EOFError) S A8t -1S W3

int PyMarshal_ReadShortFromFile (FILE *file)
27913 de rrise] o]l E o) C snor WATT. o] B8 443 snore)
718 2719 HA Gl 16WE T 92 & 95T

o Al, 4@ 3t o & (EOFError) & A3t -1& ¥H3gth

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 27] 93] €8 FILE*2] t| o] ] AE o 4] sho] X A S w3+

o
ol 2] A], 2 @3t ]| (EOFError, ValueError ¥ TypeError)S A A 1 NULLS wHEgh o}
o

o

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. $}7] 913 @& FILE* 2] Hlo|E] 2E - A glo] A AAE vk3kshy
PyMarshal_ReadObjectFromFile ()& &g, o] @4+ O oA AAE X
gt 7P o2 A, st HlolH & W R el 454 o s ES e AL, sk o A g ute] EA gl=
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B mele] it HolEelA o 43t 458 5 AUtk LA ol @ A= 947 4
Aolehe BAlo] & Aol e o] WH L AG AL

[e]
o A], A3t 2] (EOFError, ValueError 4+ TypeError) S A4 33 NULLS WHEHSHU T}

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data7} 7}2] 7]+ len B} o] E S £ 33}= vlo] E B 5 2] H]o]E] 2E o A

shol % 24 2 wrakgh o).

o2 A], 2 A3l o9 (EOFError, ValueError FE¥ TypeError) & A A 3t1 NULLS ¥H3+shy o}

ol e AA AF A =S OE W 8T YT F7F A H e} o Al extending-index ol 55

4

AW o) st &4 = XS M /M Pyarg ParseTuple (), PyArg ParseTupleAndKeywords () 9
i )= BT o) ol xpol] B AFES Go] Aol o) AHSE S =9 RS (format strings)
S AEYUT 29 EALLS ol @ 7 B0l o) TS EE AS T

6.6.1 2z} L E 24

9 kel shol A AR S
x 747 o 9 & A1 9) 3},
QL QWA O o)l e Faol e B T Ao S AT

oo) =2 ol e} A FHe

ol

e ZWL AR A5A v Ee] FI2 AR ] AN A Y 4 AFUTh wEE gULEy
ulol £ ool it A AGAE AT DL} G

YurA oz, Eofol wol P EALE AAL W, w31 5 shol 4l A o] o3 Bl 3, W
o) AA e £ & FHIITh ol Bl AW M2 B AL AR} Ysrith $2 o9 £ es, est,

et Wet#Pt}

a8 Py _buffer FZA7F QYA o, 55 w9 7F A AA, S A7} Py_BEGIN _ALLOW_THREADS
2= Yo A% 7 dolEe 277 2 A= Ay 317 2 98 flo] o] ol W E AL 5 AT
A Ao Z dolE HEE v & (B BE 27 249 A9) PyBuffer Release ()& T&3| o}
F.

g YAE A o= o W= NULE S35 A k54 th

A 2R E A7) AG o= S5 AA L ARse, Mol PRA G4 2AHE R AR )
PyBufferProcs.bf_releasebuffer BE 7} NULLQ A &2l5te] 2H5 31w, ojuj = bytearray}

22 7 AA S 884 etk

3 EE 2 ¢ WY (sh, y# 5)°ll 1‘41611 Zo] AA9] F (intH} Py_ssize t)-& Python.hE
313} 7] Aol W] 22 PY_SSIZE_T CLEANS A 9|34 7<1]01914E} I 27 H oo, 7‘°l—int

Py ssize_t JUth o] T2 FZ stolx W Ao Py_ssize_t ¥ A Y3 int XY
Z3 e E JA AP U A PY_SSIZE_T_CLEAN% A o3 A o) 7MF =5 U Th

s (str) [const char *] $UFZE AAE EZ2Qo] 3 C ZoHE WA YL 7|2 BEXEo i3k =
B ojeiRo] 248 AT £2 £UH Aso] A4FUTh C AL NULE $28 40
sfol M EAQ L YA D= EAEE a4 erofol gtk 1Yt valuesrror 27}
DAY FUIE AA = 'utf-8' AT P S AL C EAEE fEP U] o] W3kl
A 93} 9, UnicodeError 7} WAl g

91

44 Chapter 6. SE!Z|E|



The Python/C API, £ZA| B{Z 3.8.13

ZYL nlo| ELRF A E vtol S o] x| & qq. Y A AE A2 E vlolEo] 1 o] & C
A9 Z2 "Bl W, PyUnicode FSConverter ()& converter® Os M A&-31E Zlo] £5

WA 35004 WA ol Ao, ol BALAA 3E § = £ =S BAS W TypeErrorT}
T ATk

s* (str = Hlo| EA 5T 7] A]) [Py_buffer] o] 2 vlo] E A7 At obe} U= A S T
olEdUth SEA7 AF Py _buffer FRAE AFUTH o] A 23 CEAE2 WA
NUL Who| =2 29 4 o uth UTE AAE 'uee-8' ATDE 8ol C EALR
LiRa= AR =

s# (str, &) 7] A& nlo| E LG HF 7 A)) [const char *, mt L Py ssize_t] 7} AA| S WolEo]x U=
o= A= A9 oHd, 5*3}7““‘41’/} A3= 7H4 CHlgo AFZg Yt A HA 4= C 24
Gol o & EeAH ol 1, F 0 WA Ao AU EALL 4 Mo S E TR 4 ALl

LeYUI= AA= 'utt-8" Jiﬂ S A}%%}o% CEAG=E w3y}

z (str 1= None) [const char *] s&} ¥]23HA] Tk, 5o H A )| 7k None d 5 Q=4 ©] 3% C 2EAE 7}
NULLZE A A= Ut}

z* (str, Ho| E 95 2 A = None) [Py_buffer] s*&} )53} 2| gl o] AA| = Noned 5 Y51
t} o] A% Py buffer —",LZzJH buf W7} NULLE A3 HE‘r

z# (str, §]7] A& vlo| ELF 2| A 1= None) [const char * int == Py_ssize_t] s#9} v 1A v,
Sol 2 AR &= Noned 4% %It o] A9 C B hnLLe A48 UTh

y (2]7] AL nlo)E L7 7 A)) [const char *] o] ZW 2 Hlo|ELF AAE EAGo st C ZAHE ¥
Uk fFURZE A E wots o] A ‘2%1514‘3}- Hto]Ed W& Wt d ulol EE
orotok ) th; whok 18t H, ValueError o8] 7} Wk 3hu o}
WA 3504 |7 : o] e, vlo] E W H o A W d vle] EZF R HH H TypeError 7 A 3
Syt

y* (Rto] EL 5 2 A)) [Py_buffer] s*2] o] &2 I = A7} of e} vlo] EL{ AR vk ol <]
Utk uhel el wlo|6l & wobS el A% W YUtk

y# (2]7] A& vlo] E 5 A [const char *, int == Py_ssize_t] s#2] o] 1y L 7= AR 7)o}
Yzt vo] EG R/ AA R vhol= YU Th

S (bytes) [PyBytesObject *] W32 AT 3}A] 911, gfo] A A 7} bytes AAND AL @ 23Ut A
A7} ko] E G AR 7} obU ¥ TypeErrorE WAAIHUTE C £ Pyobject * 2 AL £ &

91Ut

Y (bytearray) [PyByteArrayObject *] W32 A = &512] 9k 11, ulo] A A 7}bytearray AL 7S 8
T3ttt} AA 7Foytearray AA 7F oA TypeErrorE HRAA A YT CHEE PyObject ¥ 2
491 45 9z

u (stx) [const Py_UNICODE *] 7}o] % %H:TiE 2 ﬂé%qic F22] NUL £ 8 W o]l tj3kC 29l
B2 MRt 7] RS el oje o 2 W93, Py owicoos ZAE A5 £ 42
Aol ) py UNICODE—rZ]—.‘Z] vHl = Ao o} ohgofl 9] 34141 2. (168] =1}
32U EYUTH. sholdl AL fF g BE ZoE zzaﬂ®@¢ﬁuﬂu%ﬁ1%4ﬁ
ValueError o 2] 7} @Ay g

W 35004 WA o] Mol 3ho] A EAFE oA W
AT

Deprecated since version 3.3, will be removed in version 3.12: ©] 74 2~€}Y Py UNICODE APIS] Y H <]
Ut}; PyUnicode AsWideCharString () & AF&38}o] ulo] 18 o] A 34 Al 2

Ql

_%
B b

i

"
Ky
[t
H
rO
lut
_}I_‘
e

A= ™ TypeError7}t

u# (str) [const Py_UNICODE *, int £ =Py_ssize_t] u® o] gL F 7o C Ao AAFH Yt} A
HA e FUIZE dlole Wujof st 2Eola, F HA sigs ZdoJgdyrtrt o) g2 g

FE ZIAEE LT

Deprecated since version 3.3, will be removed in version 3.12: ©] 7 2E}Y Py UNICODE APIS] Y H <]
Urth; PyUnicode AsWideCharString () & ARR3}o] mlo] 1d o] A FHAIA] L
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Z (str = None) [const Py_UNICODE *] u$} H] 53812 2, gho] / 214 None Y £ & Y5 th ©f
A% py UNICODE EOE]7FNULLE A A E Ut}

Deprecated since version 3.3, will be removed in version 3.12: ©] 74 2~€} Py UNICODE API9] & H <]
Urth; PyUnicode AsWideCharString () & AFR3}o] mlo]1d o] A A A 2

Z# (str = None) [const Py UNICODE *, int or Py_ssize_t] u#2} 8| 3}A) 2 gho] A A A= None
o /*C Jd5Yrth o] A% Py UNICODE EQE] 7} NULLE A A Ut

Deprecated since version 3.3, will be removed in version 3.12: ©] 7 2~€}Y Py UNICODE API9] & H <]
Ut}; PyUnicode AsWideCharString () & AF&38}o] ulo] 18 o] A 341 Al 2

U (str) [PyObject *] W3S A =5617] 21, sho] A A7 U ZE AL AS 7@tk A7 7+
Uz AA7F ob W TypeErrorE WA ZUTH C B4 PyObject *E A" S 9Lt}

wk (°‘7l 7] ulo| E G F 2 A)) [Py_buffer] o] Z -2 ¢]7]-227] W3] Qg o]2E 74
£ 38tk B2 AT py_burfer FRAE AF Utk W ol= 3 d Hto
295Uty &A= o2 & AL u X pyBurfer Release () S &3 ok 3t

AZFY

es (str) [const char *encoding, char **buffer] s2] o] P& FUFTEE EXA HHZE QAR

Sk, U NUL o5 % 84 912 238 ool el s A1t 25 3l o,

ol W= F /i AT e Utk A WA= QPO 2R AL E M, A o5& 7HE 7+
NUL $8 ®AY9E const char*o]AY, "utf-8' AT Qo] AFEFH EF 3= NULL®] o] oF T
th. §WE A5 o] sho o] Fei x| A ekshom o 91 7h YT F WA} AR charrofof
@—141;]. 7‘<1-Z‘]. ZO]EJ_,] %}1\—3 (\)_;(].E-]])\E_/] LH_Q_o] o] = ];H‘AEHZ-IQQE]. E%]/\E‘—;q \ﬂ]zzﬂ
o1zt A AH AFYO & ?_i“/‘gl/]D}.

317] H‘GH PyMem_Free % igaﬂ o -61141;]_

et (str,bytes =+ bytearray) [const char *encoding, char **buifer] HlolE Ex1d AA & thA] =
BotA] i FHA N o= A A9 ot es & Z5Uth A, AL vlol E A2 A A 7} wf 74
He 2 Agd A3 92 AFS-shrbal 78 g o)

es# (str) [const char *encoding, char **buffer, int Xt = Py_ssize_t *buffer_length] s#2] o] H ¥
UREE A MR A ek ol A8 R UTH es £ Do), o WHLNUL 2AE XS
S EE EEEE PRt
Al Z4A 127 B 2 o A BWH“ o= OEUP AL, 9159 o] F< 7HEl 7= NUL $ 8
TAFE & const char*©] Au, 'utf-8' I o /\]-%-QE Ea= NULLO]C%O]: Syt Wy E
351 ol SFo) o] el A A QL0 T o A ST L. = WA AR enaceoloF Tt
2= TE Y ke o];q. e Yo gz A Yt dA2EX= X x| <X}
AR AR APk A WA A= Aol ek EelElofof Fuick; FxT Aot
S u A HlEr R ’“@Qb}i}-

%74 A5 s} gk

*puffer 7+ NULL Z QB & 718 7|9, 4= 23
o] Bl & B ALS AL *hufferS M E SFH AE 2 A
2 W7 2 A S| A8l pyven_rree ()& T EH OF FIT

*buffer7F NULL o] obd ZJAE & 7Fe] 7| | (o] v] &FH W H), PyArg_ParseTuple () o] A&
v ¥ 2 ARR- 3L Fbuffer_length®] 2 7 3= 131-11 7]E AUtk 28 oS JdFZ G H HolHE
W of] BEAFSEAL NUL S5tk M7 73] 2A] %2 W, valueErrorZ7F A H Uth.

T AS 25, *buffer_length= S 3} NUL Hlo]|EE Aot T H t|o]Ele] Aoj& AP YT

G o
fr Jo

E

et# (str,bytes &= bytearray) [const char *encoding, char **buffer, int == Py ssize_t *buffer_length]
Hlol|E £A1E A& thA] LY 3HA 9l FHA = S A st es# 2 Utk A,
TH2 vl E F21E AA 7L ui/) M2 AEE A3 G S ARSShokar g T
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= At

42 M35l 3, Cunsigned char

o

b (int) [unsigned char] 2] o}d slo|H A4+E H35 Q&= 22
off Ayt

B (int) [unsigned char] LW Z 2 AAF §lo] sbo] A & 22 =2 HE3L3L, Cunsigned charol
A7y o

h (int) [short int] ¥}o] ¥ HE C short intZ HIEAFYTH

H (int) [unsigned short int] S HZZ FA} glo], o] # £ Cunsigned short int& W33ch

i (int) [int] J}o|W 45 A9 CintE HEF T

I (int) [unsigned int] S W Z 2 A A} ¢lo], 3to] M H4E Cunsigned int® W3Fch

1 (int) [long int] 3}o]% F+E Clong intE WG}

k (int) [unsigned long] 2 W == HA} Qlo] sto]# A+E Cunsigned longl 2 WA T

L (int) [long long] 3}o]# H4E Clong longl 2 W)

K (int) [unsigned long long] 2 W Z =2 A A} glo] 9to]# H4E Cunsigned long longS & W3
ek,

n (int) [Py_ssize_t] 3}o]% 45 CPy_ssize_tZ HEF T}

c (Z°] 19 bytes &+ bytearray) [char] Z°]7} 129 bytestbytearray AAZ FA|H, s}o] A u}
O]|EE Cchar® W33t}

W3 33004 W bytearray AA& 3]SI YT
c(Zdo)1¢] str)[int] Zo]7F19 str AAZE TAH, Fo] MW EAE C int 2 W33 o}
£ (£loat) [float] }o] M RF 4243 A& C float 2 AP Th
d (float) [double] }o]H 5 243 AL Cdouble® HSF YT
£E2 CPy_complex 2|2 W3 )

L

2~

IS

2
Rl

B =

=k

=

)

D (complex) [Py_complex] 3}9]

71t 24|

O (object) [PyObject *] C 7 7] £ VE o Fro] 4 A E (A o) AZFU Wb Cczeahe
Agd AA A S w5 Ade] Fx A5e 3784 eaUh A48 EAEE noLLo]

ohd .
o! (object) [typeobject, PyObject *] C 21 A

A 2 AE ol o)W A& A B TE o AL 0%} fASA B
TS C olAE ATk A WA o] A P AA S F 20l 11, T WA AR FAE AP
5]‘_ (Pyobject* 829])C W49 =4 YUt ItolA AR 7 D23 3 o] oW, TypeError 7}

m-/\gﬁh,] T/}

0& (object) [converter, anything] converter S5 E3 sfo] W AAE CH4Z HIESH T F 719 QA&
AU A WAL Bl 1, F WAL void +2 ABE, (499 Fe))C WS Fu
converter 4=t} Zho] 3= Ut}

status = converter (object, address);

o] 7] A object= WM 3}+st mlol W A A o] 11 address— PyArg Parse* () S50 AdH void* QA A}
U th W sans 454 A WE] S 10] T MEo] Ash 3 49 00]o]of T ). Whe]
AT, comerter B-E A1 S WA T adirese] NE & 4 G5 2 ALELE T ok g1 o,
converter7} Py_CLEANUP_SUPPORTEDE HI3}3} W, QA L& £ 0] 242 Ao3H l:r HA 2 §&
ol HE7|e on] EFHE WEE ;AT 715 E =t A& 5 AFUTE o] F HA SZ 0l A, object
o 7} ¥ <= NULL o] H U th; address= 9] &3 22 gt= Z54th

B A 3.1904 M7 : Py_CLEANUP_SUPPORTEDZ} 715 ¢l U th
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p (bool) [int] ATH Fe] =)L Bl AE (2 2)< predicate) 317 A7HE 558 C AR A5 =
WA Th @A) FolWinE 12, AlelW 00w AAPUE BE KA ol A g2
8Ptk sholdo] el g HlaE s Pol that A 1L ruth & F2 A2

WA 330 27}
(items) (tuple) [matching-items] 23 A)= 2 o) 7}itemsol] Q= E‘rﬁﬂ 4=0] gho]H A A 2o oF Ty
th. C JAA S items®] 708 20 9] o] t-3-3l o Futh Ald
(71y A4 (Fro] 2N E 2] LONG_MAXE 2 73= A4S AL 4= QA v A4
SRR e R LA A ) o
ou= CY thE A EoA SHRYSFUT— A2 FF 2 oHE + AsUTh.
@ 71A) ThE EAs Y EALel A o)l 7} etk 38 %‘%ﬂﬂ%%ﬂ%#%ﬁdﬂ!éﬁﬁ
| Stolx A2t g AE L A QA7 A8 A S YERE UTH A A Qate] s B et C Wb+
IR o 271l o1oh S AR G A A S e s 6
% Casel Y eg A=e)A Ut
$ PyArg ParseTupleAndKeywords () A-g&: ofo] QX
e T B, BE A9 A8 e A
oroll 2] A o] of g o).
WA 3.30 F7}

2 Y] HAE 7oA Edth F8 FAY AL ol WA A A T o] F o E ASFYTH
(PyArg_ParseTuple () ©] Hl/@/\] 7] o] 9] 9] <<0144-Q 7.

; TS B AE= 7oA EHUTh AR EE F9 TAE 2 712 ol WA A 9] of & A A] T4l
ole] WA AEE YT (9} ;= A RS wAg YT

T Z A A Zﬂ*‘—ﬂ E EE FolH AA Fx+ WEH 2 (borrowed) FZ A FYFAHAAL; FH=E
ZolA Al L

ol# 3 ol AP = F7 AA= 29

48 7= d= AFSt= v AHE UL Ao 2R DY FREq = 2] 2k vl
P2 AEH = 2 7HA A7 Ut o]l Al 2 a9 ol thsf A" A A
Gyt

Mo 4B H, ag AA 7 £ W QA 3 of 5]
PyArg Parse* () S4+= 713 Hhetsal, 292 gkow A A
ot 2 &9 5 stue] WS Asj g A8 pyArg Parsex () & }@iﬁé‘}‘ﬁ,ﬁ 3
Holl e+ =W 9= A=A syt

> {
-
s

¢ \Ir[o

=
XNopE, O
-

2 >

N
rll{o >':=

=

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
A w7 Hprk A9 Wz F ok gl w7l | 24U Aestd
Ueks Asiste, A2 waeh 4 2 e o192 2 gt

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7hA 72l AAL7F obd va_listE WrolE Rt A= A9 8HY, PyArg ParseTuple ()3 54

S1=8

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

s
filo
rE
L

ol

ds[], ...
%ﬂﬂﬂ%zﬂﬂ@#ga$ﬂ£%$ga L oaho] o) M 2B R AT O keywords
A s W O SRS L B S B Aok o R A s BeE ey
S B eel e vhehgrich AT ST, 75 ke A B o9 S DA Do
B2 36004 W71 9 288 v 7] Aol g X 9 o] 2 o)

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format,
char *keywords[ ], va_list vargs)
Ad A S AA by valit® BolsAdvE A2 A9,
PyArg _ParseTupleAndKeywords () & 3Lt}
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int PyArg_ValidateKeywordArguments (PyObject *)

719 = A "M e Y 717 2 AR AA FA U pyArg ParseTupleAndKeywords () 7F
AHEE A b Aot B2 FUH, o7 A £ olu] o] AALE 3] w2 YUtk

B A 3.20] &7}

int PyArg_Parse (PyObject *args, const char *format, ...)

o] 52 vho] A 3ol A A AH

(oA 2Bty Yo} A7 P AES Bahshe o AgEE B —
ok A L= w ) A

METH_OLDARGS "] 7] M= 77 24 N EE AH8-3h= &4
TA ) AE-shE A2 AFE A G, EE AE ZEE o o] 2=

ARESHA] f = A E Qs U 2, e FES Bel sk AR o R dop glow, |
FHOR AL ANET 5 AU

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

A G AR 915 R 2ADL A-g3hA) b © hekat G410 v) W4 28], o) whgow
W AR E AL Gt B WA Bl o] Bo A 1ETH VARARGSE A Q15 of of F Tk, A
W) W5 EFE FEL args A2 of of FLITh; o] 2 A Z FEo|ofof Ful k. FEL

2 o] min © 4 max ©] 3t 0] o] oF FITh; minh maxt= ZE 5 &I F7} A Go] A
of o} 5u], 2t Q1A Pyobject < Mol T g Q1| o] of I T o] -2 args®] gho.% A G Tk
Wel B2l EFHUT. argsol A Al B 81A) g A A o7 Aol o) Bl Wae AR A
AU oI AES BE Aol I3 27133 of of Gtk o Bt AT HE L WAL args7H
RZo] oA, A5 H £ 84T LA AR MBFUTE Ao o 9] 7} 4G T

T2 o] 4 AR o Juth, okt A2 E AT _weakref E91| REC] Aol A ZhA g5

t}:

static PyObject *
weakref_ref (PyObject *self, PyObject *args)
{

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

}

return result;

}

ol g A A PyArg _UnpackTuple () o )8t E &L PyArg ParseTuple ()°l gt} €&
AH oz F5gUch:

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

6.6.2 ¢t 715

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

Return value: New reference. PyArg_Parse* () T4 Al QoA WolEol= AT -FAFSE LW EAE 7}
FAD2E 7oz A s T UTh S W3 AU o ¢ 7 #A3E NULL-S WS Y o
NULL O] ¥k | o 9] 7} 23 g T

=
Y4 REL TEHAL FHUT TR RAL 5 o) 4o Tu 97
% £2}o] ¥)o] 90w, None g MEFITY; 28 st

i)
32
o
2
rd
ni
e~
o I
Sy
S
f ot
<
(S

S b b
e S ook

17} 7148k A 7L Ble] 2 whak g ok 2717k 0e] v 19
W EALE FIE FOANL

45

= et = s, 2 2 .
soh st 2O FAH, AR HA I HolHE AE AR A3ty s v e A
g2 o, B HolH 7t EAF YUY TS AV Algste W= Py _Buildvalue () 7F REE
Aol sl 2= A odsUTh 5, o229 ZE7kmalloc() & T3t EFE HELS

Py _BuildValue ()7} QIS H o Eo] Z=7F3 T W R
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_0_/\4\3401]/\-] o] &= AL o
A7) G [H1 R 5] el B5

Ao A, /], F
S obdUth. o] 2

s (str =+ None) [const char *] 'utf-8' A TS Al&35lo] U-F 7
A2 AU Th C FAE 22 E 7} NULLO] ¥, None o] A

s# (str = None) [const char *, int or Py_ssize_t] 'utf-8' ¢l = 5 =
2 ol E shol M str AAE ABFUTH C 24D LAH b NuLLe] W, do] 7} T A
Noneo] uFHg o},

y (bytes) [const char *] ©] A& C FA LS F}o| ¥ bytes AAZ A Uh C FAHE ZlE 7}
NULL©] ¥, None©] ¥F3+5 U T}

yv# (bytes) [const char *, int I =Py _ssize_t] ©|ZA2C EXLET 1 4o & gfo|H AA = HI
Utk C £219 Z g 7} NULL©| ¥, None©] HP@r% yrtt.

z (str ¥+ None) [const char *] s2} Z5 Ut
z# (str == None) [const char *, int == Py_ssize_t] s#3} 254 th

u (str) [const wehar_t *] 51U 3 = (UTF-16 === UCS-4) 0] E] 9] Y-&E wchar_t ¥ 3 & slo| A
fFfUZE AAZ Q&Y FUZE W5 £ 7 NULLO| W, None o] ¥HgHg Yt}

u#t (str) [const wehar_t *, int == Py_ssize_t] Y FZ = (UTF-16 === UCS-4) t| o] E] ¥ =2} 1
Qo) 2 shol 4 §UTE AA T BT TE $UTE 03 £ FnuLLol, Aol 7L 2 A
=] 31 None o] ¥H3HE Ut}

U (str == None) [const char *] s<} 25U T}

U# (str == None) [const char *, int == Py_ssize_t] s#3} 25T
i(int)[int] ¢RFC intE Tho) A AL A =2 W33t

b (int) [char] €%} C char Fto]H A4 Ax = W3t}

h (int) [short int] ¥¥FC short intE Ito|® F4 AA = HBIH T}

1 (int)[longint] C long intE sto]# A4 A 2 AT}

A AA = S

H (int) [unsigned short int] C unsigned short intE J}o]H A4 Ax| = W33}

I (int) [unsigned int] C unsigned intE 3}o|X A4 AXE W33}

k (int) [unsigned long] C unsigned long= I}o|H A4 A& HEE T}

L (int) [longlong] C long long< T}o]H A4 AA| 2 W3 oh

K (int) [unsigned long long] C unsigned long long< 3}ol® A4 AX = W3t}

n (int) [Py_ssize_t] CPy_ssize_tE Tlo| A4z HES T}

c (Zo] 19 bytes) [char] v}°]EE YEIY=CintE Zo] 19 F}o| W bytes AR Z HZg ]
C(Zo]) 19 str)[int] FAE HEIY=CintE 20| 19 3o str AAZ ASF T

d (float) [double] C double$ Fo|X HE 424 2182 WEIH T

f (float) [float] C floatE oW 5 A43 AR | T

B (int) [unsigned char] C unsigned char< 3}o]H A

D (complex) [Py_complex *] C Py_complex
O (object) [PyObject *] s}o] 3 A iﬂé &2 9
I“/‘r) e AA7FNULL ZAE H, 014‘2 A= T Zol dHE T =

Fog 733Ut webAl, Py Buildvalue ()& NULL-S WHeH8}A] Bl of 9] S it é"\l 714
%}gqr/}' o} & o @] 7} WA 3 A] 9k ko™, systemError7F A A H YTt

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

I“J BN
rzi
mXL f
E?‘J
' ¢,
oor
o|X
N
o
Ir
>
BN
M
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N (object) [PyObject *] 09} 2|, A4 o] 2% 158 S7MA171 4 & th A} 2] ~E0] 4 47
HAANE T2 AN E BE W FE T

0& (object) [converter, anything] converter T35 53l anythingS oto| A AN 2 WU 4=
QA2 anyhing(void+ 9} T8 o] oF FLITH & LG stol TEH W () Shol 7l AAE W
SEA L of 2] 7} 8 51 NULL-S WhERe oF g Tk

(items) (tuple) [matching-items] C3te] A|AAE F5 ¢V 22 ol FEE ASF YT

[items] (list) [matching-items] C7}e] A|A2E &5 £7F 22 5lo| A g|2EZ W3}

g il

{items} (dict) [matching-items] CZ}2] A| Q25 sto| W DAV ]| E HEF T}
72 A ool ke FE-S Fobekel, 212} 715 o= AR UL
T3

2l FAG ol ol 27k Lo ™, SystemError o €17} 4% NULL©] ¥h3-g U )

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. 7} 714 2] Q1 217} ofd va_list & WolE5dttE A2 Al std,
Py _Buildvalue ()2 S 43t

A} 2dE 2Ad 2852 A

int PyOS_snprint£ (char *str, size_t size, const char *format, ...)
Output not more than size bytes to str according to the format string format and the extra arguments. See the
Unix man page snprintf (3).

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
Output not more than size bytes to str according to the format string format and the variable argument list va.
Unix man page vsnprintf (3).

PyOS_snprintf() S}PyOS vsnprintf ()

=B2ECgolH# g &4 snprintf () & vsnprintf ()
E 2 UYE 259 B3-S AA 2N ZEC T

B ATIHA b 29 QB 5L Bt

AUt

The wrappers ensure that str[size-1] is always '\0"' upon return. They never write more than size bytes
(including the trailing ' \ 0 ') into str. Both functions require that str != NULL, size > 0 and format !=
NULL.

Z9Fol venprintf () 7} 93 2L BA 5= v BT W 27 T size 5120k 2R T H 2751,
oML py FatalError () & 2TgUth
o] =9 Wb 3L (rv) = th 3 o] | A= of of T}

e When 0 <= rv < size, the output conversion was successful and rv characters were written to str (ex-

cluding the trailing ' \0' byte at str [rv]).

e When rv >= size, the output conversion was truncated and a buffer with rv + 1 bytes would have been
needed to succeed. str[size—-1]1is '\0"' in this case.

e When rv < 0, (something bad happened.) str[size-1]1is '\0"' in this case too, but the rest of str is
undefined. The exact cause of the error depends on the underlying platform.

02 e 2AY SHAQA AN AR Y] HES Al oh

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)
2714 58 double® WESL, A3 A] 5ol A 9 & AN AU EH & 24D AFL s
ARl T FUL 7HA 5 glrhe AL A shat shol A9 float () YA B8 S
fﬂdﬂﬂﬂﬂ°ﬂW%%%S@ﬂiﬂmﬁéﬂﬁﬂww

endptr©] NULLo| ¥, AA Ex1g & H3d Ut Exdo] s 244 H
ofy ™ ValueError WA )2 -1, 02 wHEH3 T},

.\.4

S R B

6.7. EAIYE HEH| EZOfE! 51



The Python/C API, £A| B{Z 3.8.13

endptr ©] NULL o] o} ®, 753 3 W2 A5 W8hslal *endptro] ¥2

e T A ARt B 27 AL A} S e Aol
*endptro] = AR 9 A2 7He] 7| =5 4d A 8141, ValueError & YA 713 -1,
57} floatell A 5710l U5 2 7he hebd o] (o1& Sol, ol 2] EAAE A "1e500" 7} 28
dYUrh, overflow_exceptionZFNULLO|H (A A3 K59 7)) Py_HUGE_VALS HFES
o delx A A syt 138 A oW, overflow_exception 3ol # o o] AAE
el Aok gt T o8] 5 BN 7T 1. 0% BAGU T T AL wT, W gk theo] 3w
A8 271 %2 vendptr 2 AU

ﬁ%‘rv DPE 011‘37} LS (o & S0l WlRe £5 o), A2 stold o9& AASL-1.0

B A 3101] Z7}

char* PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
Al 5E format_code, precision L flagss A-83}9] double valS FA1E 2 W3}

format_code= 'e', 'E', '£', 'F', 'g', 'G' Ex 'r' F 3o} 'r' o FA AEH
precision2 0] o of st FAJFUTH 'r' 2 I E = E—?f— epr () 4L R z%gqu}
flags*= Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 ¥+ Py_DTSF_ALT Z= 07} o] A& &7 or & &
9=t}
e Py_DTSF_SIGN-Z val7} o 7F obd = 4 vheke Z2 g gl 5 £247F &+ A
=3

e Py_DTSF_ADD_DOT_0-Z Wt$tH FAtE o] A4 A Ho|A] FEF 5t A2 EFUTh
* Py_DTSF_ALT+ (U ;‘<J]>> Zug FH& A )
PyOS_snprintf () '#' A qul'oﬂ gt YA E FZRIA4A L.

pnpeO]NULLolO}LVH,EEQUQ7}7}E%ﬂ%E]M{% Py_DTST_FINITE, Py DTST_INFINITE E+&
Py_DTST_NAN % 3tU2 A= o, val7} 242§ 3 4=, F8 4= === NaN 9 -& eyt
Hheh 22 M3 FAE o] <= bufferol] g Q1 E o] Ak, WSkl A sl otH NULLY Ut &A=
PyMem_Free ()E S&3o] Wh&d 242 Al af oF FiTh
WA 310 371

int PyOS_stricmp (const char *s/, const char *s2)
e BA 72 Qe EAL 03 o] B4t da 23}
Ao A STk

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)
i A2 Gl TAE vl o] 4 A FAHE FAIStoh= ARk A Q) 3t strnemp () £
AL ZA 5 ch

Y

EAS = Ak A8 stremp () 9F

it

6.8 2| =&M

PyObject* PyEval_GetBuiltins ()
Return value: Borrowed reference. @A) A3 T Yol L} SR A =9 | o] glod A= Ae]o
Els

ol 8] = 2] E] 2] builtins 2] B4 g] & wtakal o).

PyObject* PyEval_GetLocals ()
Return value: Borrowed reference. AR A3 & Jo] X A4 g & &3t A, A A
Tz o] Yo NULLS t&%ﬂbl D}.

PyObject* PyEval_GetGlobals ()
Return value: Borrowed reference. AR A3 Zde] A W gV &
S ZH o] flow NULLE Wy Tk

PyFrameObject* PyEval_GetFrame ()
Return value: Borrowed reference. AR 2] ~d = Ae o] g Y- wistshc}, ) A8 Zo] Z g Yol
gled NuLLg Yk

)

s, A A
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int PyFrame_GetLineNumber (PyFrameObject *frame)
frame©] AR A F9 & WS E MHEHF

const char* PyEval_GetFuncName (PyObject *func)
func7t 5, e AL A AAY funcs] 0] 52 WS, THA O funce] B o] L
S

const char* PyEval_GetFuncDesc (PyObject *func)
func®] Fol mpet A FAE S v th W folle g 2 WA =9 ((), ) constructor),
Y instance) ' ) object) 7} ESFH U T} PyEval GetFuncName ()2 Bi}e} o]o] £ o] H funco
drg ol Huth

6.9 A4

ojn

a9 X9 B4

int PyCodec_Register (PyObject *search_function)
Mz 28 g8 geE s5FYoh

Bagog, oby 2EH A %YehH, encodings W7 A E ZEe] 4 A T4 B5 A
WA G2 o] ¥ £ % g,

int PyCodec_KnownEncoding (const char *encoding)
)% 9 encoding®) )3 5 2 o] QAo we}1 o]} 0 WA o] A4 WY ATH
gt

PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. 4 ¥t F 9] 714k 1 I ¢ APIL.

object+= errors= 23 2] | o 2] A g] ‘:‘o“:‘é S AFg3le] A A= encodmgoﬂ s BrAE o7y
ALt 2 oo 428 7] P& A18517] 95 erors7hNOLL € - ST 2l
4 9199 LookupErrorE HAA ] 1/] t}.
PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. < ¥t 9] 714k t] ¢ APL

object+= errors= 23 o] H ol 2] A 8] BH S AHE3to] A FH encodingol] el L AH HIATH Fr=
AR Tk ool 4ol 7|2 HE A8 A3 erorsshvors A £ AU AnEE 2S
4= 9199 LookupErrorE HAA YT}

6.9.1 [ =3| API
= Tl A, encoding FA L BT AFAR HEE o] RIFHBE, o] {AYZ
=1 —‘?—x}ﬂ TE3A] A Btk Zd o] glod, KeyErrorZF A 7 5 3 NULL ]

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. =17 encoding®l] O3t Q1 7 t] S+E 7} 3 T

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 1% encoding®l| ) gt t] ] St=& 7}A 3Tt

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. A ¥ encoding®| )3t IncrementalEncoder A& 7} & th

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. A ¥ encoding®l| ™) 3t IncrementalDecoder A& 7} A& th

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. X encoding®l| U 3t St reamReader HE 2] T+E5 714 F Y th

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 ¥ encoding®l| |3t St reamiiriter A E ] &F4-E5 71A S YT}
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6.9.2 RLIZE 2lFH o] XM2|7|8 SF4 API

int PyCodec_RegisterError (const char *name, P) Object *error)
ZVéﬂ name O 2 o2} A 2] T T errorE SEFUT I o] JAIF T 5 gl FAWY
TR EG S WA, AFE/HIE TS5 E ST nameO] error M) 7 42 A A
o o 29 942 52T
Z 9 & 3 )9 9 A E UnicodeEncodeError, UnicodeDecodeError X &
UnlcodeTranslateError./] A2r"dAE FotFol=d, A7 5= TAL vlo] E 9 A]
A9} o] 59 AR EALoI A LMol B3k A HE B Ao (o] AHE 2B Pt
frus= oo AAE FxeA L) WS Fo Cﬂ]ﬂ% g Al ]ﬂl/]'»fzﬂﬂ' U AldLe
A% Al EALAN AT YT TGS A A a0 s 2 mAE A B BB ERAIE
T g8 5SS sk oF i th
438 02, ol 2l -12 Rk th

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name 0.2 559 o8] 2 g] 249 £ 3
ol A& d 4 =, olwl= (strict) o thek ol 2] X 2] = o] wkekg

PyObject* PyCodec_StrictErrors (PyObject *exc)

Return value: Always NULL. excE 9| 2] 2 A A Y T}
PyObject* PyCodec_IgnoreErrors (PyObject *exc)

Return value: New reference. 59 8L AYH 1, FUZE o] & FA Yt}
PyObject* PyCodec_ReplaceErrors (PyObject *exc)

Return value: New reference. U I = 179 9|3 & 2 Y U+FFFDE X3}

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. S+ T E Q17 Y o 2] E XML 4} Iz =2 X &3t}

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. +UTE Q17 Y o E W LA o] 2A o] = (\x, \u W \U)E &g

e},

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. S+ T E Q1A Y o E \N{...} o]aA o= 7 X &gt}

WA 3.5 =7}
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o] 9] = AA| o ¥t FHSHA, S 3
Al ) ghold AR 9L 3T 289 ‘4‘3} A g A oF

PyList_New ()2 WE YA T, FE o] o2 NULLO| o}d %}1—
o

Az 271315 A 42 A A EIHJ Me

Ho
e
of¥
rIr il
(]
J?‘:
é
E
;
mlm
ru]n
&
PU
i
My
B
ofh
H

71 HY =2EZ

PyObject* Py_NotImplemented
2178 H @ 23toll thsl] A4ke] FHH A ka2 deEl= vl AHEH = Not Implemented 4 5 &.

Py RETURN_NOTIMPLEMENTED
C g Yol A Py_Not Implemented WreE &8F2 Al A 2l g Ut} (£, Notlmplemented 2] 3Z 3l
-’F—% %7}/\] 7] 3 Ry o},

int PyObject_Print (PyObject *o, FILE *fp, int flags)
512 ol A7 0% ATk 2] A 18 R T fags A4 7
ol S H U B4 A 9HE §UB LA py_PRINT_RANY U TH; 0] X
o] str() ol 7ISH YT

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)
ool attr_name A/ EBHEV}F Qo 1S, 18 9o
hasattr (o, attr_name)d Z53U T} o] = kAt A 33
=

__getattr_ ()3 _ _getattribute_ () HAEE S &5t= 59 =
QoA L. o8] ERE JdoeW A Pyobject GetAttr ()2 AFL3IAA L.

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

ool a_name S E A HEFF W 12, 19 O 0L WAF T o] AL Thol A TAA
hasattr (o, attr_name)d =St o] 4= A AAZ 3o

__getattr_ () ¥ __getattribute_ () WA EE TZd1 dA EAL AAE W
e Fo TSt o9 = oqxﬂﬁoﬂ TG AAL oy Hag dogd il

PyObject_GetAttrString ()< AFE3HAAI L

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. AR 09| A attr_name©| Bh= 0|52 o] EE|REE 71Xt A&5t4
AEZRE FZ, Adstd NULLS REHE YT o] A2 Stol A 34 o.attr_named T Y
=
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PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)
Return value: New reference. 2} A| 0ol A attr_name©] 2= o] &2 o] EE|HEE 7[A 3 YTt A&sHd
OEZ|RE e, A NULLS TR YT o] AL ol W A o.attr_named} T

U,

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. 8 A2 tp_getattro £Fol ¥l X5 & Avl o] E | HE 7 & (getter)
g AA G (oE) __dict_ ol = o] EFRERERE ok}t A A 9] MROC fl= 2 29
gy d= a3 gEE ZF5 Utk descriptorsol]l 2 FH A H, HolE g2z HEHE= 2
AWz o= HENG SASA, o tolE DA YEE 194 Seuth 184 Qe
AttributeErrorZ} @A g o}

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
A ool thal, atr_nameol2h= o] 52 AERE e vz AR Uh Asf A o9 &2
A7)0 -1 REgU ok AFetd 02 WYt o] AL ol A o.attr_name = v}
U
VZFNULLOJ |, o EZREZ} AAH A, o] 7]%52 FHAH 3L pyobject _Delattr () 2 tHAS
NS
A A .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
A ool thall, atr_nameol2h= o] 52 AEZRE Fev oz AU A A o9 S8
A 71 -1 REE U th AFsHE 02 WU th o] A2 stold F o.attr_name = v&}
53
VZFNULLO| |, o] E 2] HE 7} 2 A 5] X 4, o] 7|52 H| X% Q3L PyObject_DelAttrString ()L

Z diA= syt

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
g BAY tp_setattro €F° X5 = Lt A EZHE Al F (setter) & € ] ] (deleter) &<
2 2] MROOY| Sl Zef 22 g elol A vl o8 YAaaHE & 2oL, TAEE A2d 2 gAY
glo] = A ERRES A AY AAl st ARt AR 28 A] ko, A9 (Athd)
_dict__ oM oEgRES} AAH ALY AA UL AEeE 0o B 1, 29A gkow
AttributeErrorZ} ¥FA 811 -1 0] ¥F3HE Ut}

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
AA ooll th3l, attr_nameo] 2= 0] 52 A EE|FEE AHA U TH Aol A 15 vk T o] 212
gtolMW A del o.attr_named} E53h T}

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
A ool thall, attr_name©]2h= 0] 5] o] EE|REE AAFUTh A Al -1S W3
gtolH EA del o.attr named =TT}

T
&
)
pa)
rlo

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ TY2~T HE Q] 7 E (getter) & | oF dubA ol £&. A Q34

gxqeg & by
B A 3.30] &7}

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict__t23HE Y AE (setter) S 93 kA £H. o] FHL YA A S Fee}A
a5yt
= =] .

B A 3.30] &7}

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid®l] 2] & XA H AA-S AF&31o] 013 029 32 vl &Yt} opid
=Py _LT,Py_LE,Py_EQ,Py_NE,Py_GT IFEX=Py_GE & 3lyo]of st 2t <, <=, ==, |=,>E =
>=o Sl ch o)t shol M EAA ol op 029 FEFUTE o /4] op opidell 3B oHE
A YU TH BF Al ¥l 32, AT Al NULLS RESHHY T

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
opidol|l &3 A B H A4k AHE A 0l 029 FhS vl ¥ Yth opid= Py_LT, Py_LE, Py_EQ,
Py_NE, Py_GT ¥+ Py_GE 5 Stfo]of 8t 247} <, <=, ==, |=, > E& >=0f 33t o 2]
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A -12, AT A2 ol W 0%, 137 o w 12 MEFUTh o] Tl H EHA ol op 029}
S5 g o 714 ops opidoll ek A AR U o,

PyObject* PyObject_Repr (PyObject *0)
Return value: New reference. 1A 0] B34 23S A4 th A33std E4F
NULLE ¥hehetuth o] A2 gto] W 8 4 repr (o) & 55
TESHUSH
WA 3400 4] W : o] Boll oA H L ol A 4lo] £ o] Yol B4 o] & 283 W2l
B2 U

PyObject* PyObject_ASCII (PyObject *o)
Return value: New reference. PyObject_Repr () A, AA| 0] EAE 82 A 4FSHA g \x, \u
EE\U oA ) ZE AE3] Pyobject_Repr () ©] WhEHEE 2L H o) A B] ASCIL A o] &~
gzl °]E Tyt o] A2 mto] A 20 A PyobjethRepf ()oll o3l vkgtE 23} F A A E S
A3y h ascii () W& 5ol g3 =g Yt

PyObject* PyObject_Str (PyObject *0)

Return value: New reference. 21| 02] BA1E8 & & AXSUTH AA-F Al FAHE 9L, A 9] A NULL
= WSyt o] A2 TholA £ A A str (o) & FEHULH str() W ol o3l weba
Print ) ol oA E EEH YT

W 34004 W7 o] ol oA ML oj A o] £FH o] Jlo] &4 o9& 283 A
A= E T

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. 4] 02] vfo]EE &S A4ttt A9 sd NULLES, A &34
ol EG A E Wb Utk o= o7F A7 obd o Bhol M 23 4] bytes (o g}icz;;mu},
bytes (o) & &2, 07} Fgo|H 022 27349 vlo]| EE A A th4l TypeError 7+ %“3%“4 =

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Z A 2 derived7} S 2 clsSt LAV clsoll A ST g o 1S wsety, 28X o 02
shgkgh o). o el 7} Al E -2 wrakgh o,

s7h FEoI W, cls®) RE FFol hs| AAZ FAH U Aol = Shte] AA A 12 wEat
Avhe 10 B, 22 go® 0o] ok

clsoll _subclasscheck ) WA =7} 9l o™ PEP 31199 AW = t & A H g
st7l s &= ‘/]D} —"’-f‘qz] %%3 , derived 7} 21 3] T 7};‘4 ANB D o cse

dyrth = cls. _01143]’5]01 AsF U

dutHg ez %Eﬁi AA (5 cypeolt 38 Sefj 9]
A= __bases_ oEFREM | Feh29 FEol
2z

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
inst7bcls A 2 clse] A B FH 20 AdavrolH 1S3 HSkslal, 22 %] ¢ o 08 ¥H3kshy o}
ol e} 7 A sl -1 whakal L ol 9] & 24 g o,

I

s

cls7F FE ol 9, cls9 %5&% of tiall AAZF B FH Utk Aolx &t GAfol| A 1-& wHEst
Ahe 10] 53, 197 o o] Fulok

clsoll __instancecheck__ () HIAE7} Q2 H, PEP 31190 AW th2 A B S A E oy
st7] f8 =& Uth 1&‘?‘] ?%2‘1‘ inst= NG Fe T hclse] A B FEH AL wf clse] IAHAY
Yt

Ax"iinst= __class. OJEZRES 7HHCo2N S28 35t A ARAT + A5
yrtt.

AR clsi= _bases__AJEZFHE M o]& Fe2o FEolojofFUThE 7S ZH, Seo=
st g o]~ FE A7 FARIAE AP T 5 5 UTh

|
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int PyCallable_Check (PyObject *0)
A3 07} 22 L2l TETITE A7 Zej oW 12, 1A oW 0 AP o] ok
R SN

PyObject* PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. 52 argsZ A& QA2 DA Y 8 kwargsZ Al FH ]S A= QAx=2
Ze) 8 o)W AA callableS &3 Th
args= NULLe] ob] o] of Tk, Q1717 2514 ko wl ¥l FES AL SIAIA 2. o B9l A
d 8 8HA] 9k W, kwargs= NULLY o J5 U T

4ot =& dHE Webetar, At o o & WA 7] 3L NULL-g REEY T

Yt

o] Z1& Jfol M £ 4] callable (*args, **kwargs) 2}l E%

%

PyObject* PyObject_CallObiject (PyObject *callable, PyObject *args)
Return value: New reference. 5% args® A9 AXZ F&E ol AA callables T =TT
AA7} B 8 81A] ¢F oW, args= NULLY <= 15U T

AEetd 5 Z9E Eeta, Aetd o9 & S A 7] 3 NULL-S WHEHgU o)
o] A2 to| M FH 4] callable (*args) & T 5 Ut

PyObject* PyObject_CallFunction (PyObject *callable, const char *format, ...)
Return value: New reference. 7} 7|52 C QX2 Z & & ol W AA callables S Z3HU T} C QA A}
£ Py_BuildvValue () 269 X W FAE-& AHE-3le] 7]&H Yth format-2> NULLY 4 912,

AA7F Al = A ¢ %< Ve E Y Th
e 5& A vhEksta, A shd o 9] & WA Al 7] 31 NULLS WS T
o] AL glo] W EF 4] callable (*args) & E53Th

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

WA 34904 HA: formar®] & o] char * A HAS A5 TH

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 7} 7| 4=2] C QA2 AA| 0bj2] nameo)2t+= HAEE &Yt} C
A= B2 A4S0k 3t Py Buildvalue () £ EALE 71&H U

format-> NULL Y 5~ Qlow, QX7 Al 55 A ¢ ba= UERY Y Th
HEehslar, Al v 8 o 9] & WA Al 7] 1 NULL-S RESHE T
T @Yt

Note that if you only pass PyObject *args, PyObject_CallMethodObjArgs () is afaster alterna-
tive.

H 7 34004 W7 name} format®] P o] char *ojA WA A5 U

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

4EstH & 438 kst Asfshd o o & HAE A 7] L NULL S Wy o

o] 2L gtol A £ 4 callable (argl, arg2, ...)<2}sS@Yrch

o
pay
lo
i)
©
r_|_4
=S
(e
o>

obj.name (argl, arg2, ...)<%}

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

4t 2& AL vhhetar, Asfshd o 9 & T A 7| AL NULLS WY o

PyObject* _PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwnames) ]
73t == 22 AFRste], 2 & atol X AA callables T =3t
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args= A A7 = CHal YUt
nargsf = 9 2] {1712l 59} A1 Q] F 2 pY_VECTORCALL_ARGUMENTS_OFFSETSIUTH(oF2H S
TR L), AA A2k WpE Qo8 W, PyVectorcal I_NARGS (nargsf) & A-&3HA Al L.
kwnames= NULL(7] Y = 912} gl2)o|L} 7] QY= o] 2o B2 £ 95Ut 329 4L, 7]19=
A2Fe] & A AR ThEofl argsell A UTE 7195 AR 4=+ nargsfoll 4TS v A A o5
Utk

kwnames= str & (A E Ze]A= opdUth o] A uk T3s|of 3ln, R E 7| = 11
35 5 7S W, A3 5Ha o9 S A7 T NULLE BBF T
callableo] A Q3T WEZ 22 €22 AL 3T 227 oW ARE tp callS AFLFE

= Wakg Uk

Ha: o] G4t Aol H Shol 4 3.99] 4 ThE o] Z0.2 WA 3 o] M M 9 v = W A o] F7]2
A AUTE ©] 55 AL ITHH, 5Hol 1 398 915] TS WA T FHE A L.

WA 3.8 =7}

PY_VECTORCALL_ARGUMENTS_OFFSET
e Z nargsf QA ol AAEH, IS EA = GAIH SR args [-1]1& HAT 5 A5 UTE S, argse
Qe M A 212 100] oL Eh & el AT B8 &AL Wess] ol args (1] B8

Z7} 8 ¢l o)) A EHFHA & 4 QS wult}, $E A= PY _VECTORCALL_ARGUMENTS_OFFSETS
ALE3h= Zlo]l EH UL o2 A 8l dZE A T2 FHE gEo] A S (self AAE
o]l Zol& S 2FFYh & A A e 5 dFYth

¥ A 3.89] F7}.

Py_ssize_t PyVe ctorcall_NARGS (size_t nargsf’)
F oA WY F nargsf A X A AA QAR F
~PY_VECTORCALL_ARGUMENTS OFFSETJJr S5t}

B A 3.80 &7}

PyObject* _PyObject_FastCallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
719 = A&7 kwdict ARl 2 AR ths A2 AlQlstals _Pyobject _Vectorcall ()3 2
FUth 719 = A7} 9lo W kwdict= NULLY 4+ J5 U th

92 e AU FHEY AS, AAE YRA R MHE FH o2 WP ULk gebA, o F5
£ _pyobject vectorcall()ol Ha Sbakel e Wa=E FATILh B2 AIA o u] BT
Z0)7 9 G e 7} 92 ek ALg sl of g o,

=

) 3}

pul

it
L&

Y t}. & A nargsf &

iz o] e FA Aol spo] M 3,904 thE o] F o2 WAH I o/ o v = A o] F7E
o YUt o] FLE AR FITHE, Tlo] M 395 Yo A= M AT FH| S A L.

WA 3.8 =7}

Py_hash_t PyObject_Hash (PyObject *0)
27 0] S A ghE Avetw g ok A et -1 g o o) AL sho] W EA 4 hash (o)
g} =gtk
WA 32004 W7 Nk3E -2 o] A Py_hash_tJ Ut} o] 212 Py_ssize_t9} & A7)0 BT &
drddh

Py_hash_t PyObject_HashNot Implemented (PyObject *0)

type (o) 7} 3l Al 7153814 928S UEY = TypeErrorE AR s 18 w33t} o] 4=
tp_hash €%l A2 wf S A2 WopA, A= ElEi o @o] sj Al 7Hs8kA k2= HAIA
o2 dyuch
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int PyObject_IsTrue (PyObject *0)
AA 0oE FOZ F8H 135, 28 A 2o 05 RIS YT o] A2 sto] A £ A not not o
9SS FUTh AsshE 12 wEF o,

int PyObject_Not (PyObject *0)
A7 0Z Hoz BFeE 02, 18 o 12 WaAFTh o] AL oM B not o9}

S5 Ashshe -12 waE

PyObject* PyObject_Type (PyObject *0)
Return value: New reference. 07} NULL©] o} U, 213 02] 21| & of| OH Fol= & AA)
A3t H SystemError& WAl 7] 2 NULLS REEHEU T o] A2 sfo] il 3
ESGT o] Yot ek ol A2 AFE ZANNUY. S4B F2 A5/ 2D
‘3]—_77_, PyTypeObject* @9 ZHE l?}%‘ro]——‘: FF 24 o-—>ob_type U4l o] g
o7k g% ek,

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
AA 07} type B o] ALt typed] A B Folw Fg whEFYTh F w7 W4 BF NULLO] ofy o] of
ok

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *0)
AH 09] Ao)E AU AR 07} A A9} v B T2 EZL AT, AA2 Dol 7} vy

Ut ol 2 7 A sHAE —10] REg Uth o] A2 ol £ 4] len (o) & FF5 U

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t default)

)

=z
x

oA 239 Dol WBUI WA 4 Do F WRIAD NED L,
__length_hint__ () & AH&oto FA gk vkgheta, iAo = 7| 232 vk o} o g
Al -1 W3shy o}, o] AL oA “?ﬂ/ﬂ, operator.length_hint (o, default)<% 553

Ytk
WA 3.40] F7}.

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. 2} A keyol| 3] &3+ 02] 848 Wl A U A5 Al NULL-E HF&HEHU T}
o] AL glo]H BHA o[key] 2 53T

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

A key2 7 voll Wi Futh. A3l Al ol ] S T 7] 3L Ut} st 05 Whehey
ok o] A2 gtold & olkey] = veEETHUL: o] & f‘*"” lEH FF2E FAA AF U

int PyObject_DelItem (PyObject *o, PyObject *key)
A2 ool A A A keyoll th gk vl s8& A AUtk Asfstd 13 Wheghth o] AL sto] A £7 del
olkeyl ¢t &5 Fth

PyObject* PyObject_Dir (PyObject *0)
Return value: New reference. ©] Z1- u}o] W HH A dir (o) & 553, A A <l A}of A gst Ex1L 9
(o= 5 9e) FAES WS AL, o 27 Slow N HEeke U T 91 A7 NULL o] |,
vlo] % dir ( JJr‘ﬂl 3tm, E A A 4 (locals) &] o] 552 WU o] A%, Ad ZH o] &4
315 o] YA %}2@_ NULLO] RS A ¢ PyErr Occurred ()& A3 < WH&yot.

PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. ©] 212 3to| Wl 138 4] iter (o) & 553 Y 1’4— A ol z}pol o] &t A 2
olel | o] Bl & Wk&3t A}, AA| 7} o] m] o] Bl o] Bl o] A 7—‘121] AHA S U h AA S olHH ol E
e 4 912 TypeErrorE WA Al 7] 1 NULLS ¥HEHU o)
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72 X Z2EZE

int PyNumber_Check (PyObject *0)
AA o7} A 22 EZ S AFstd 1€ W
4 4 FFU
W7 38004 WA 07} QA A5 12 wEgh T

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 B3t A1}, A3 A NULL-S WU T} o] A2 Jfo| A 28 A
ol + o028} F5 YT

PyObject* PyNumber_Subtract (PyObject *0l, PyObject *02)
Return value: New reference. 01| Al 025 i A3}, A9l Al NULL-S ¥ T}, o] A2 o] W £3 A]
ol - o029} FFdHrh

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 33t AL}, A3l Al NULL-S ¥FSHSHU T}, o] AL glo]| W &3 A
ol * o029} 5

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 017} 025 38 FA13F A1}, A 9] A| NULLES ¥ T}, o] AL n}o) A
FEdA ol @ 028 FSHYL

A 3.50] 7.

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 01-& 022 U= A}, A o] Al NULLS HFSHSHU T} o] AL (1A A Q1Y
A% pe AT 55 F
PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 012 022 = 584 719] 2 A sE Zatgko|u}, A3 Al NULLES ¥FSHsHY
ok BESE ZE2 (2AFA]) ], ol X BE Ap A I 2AMA o] 7 Wl d U th o)A E RE AT E
2T e dsUth o] dFr= FAY AT EXNETT W 5 A5 FENST S 5 UTh
PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l 022 & Vv X, A3 A] NULLS W3
Zd4 ol % 028 F5FYLH

PyObject* PyNumber_Divmod (PyObject *ol, PyObject *02)
Return value: New reference. U7 &4 divmod () & FZ A1 L. A9 8 NULLE ¥F3Hg U T}
o] A Ftol M £H 4] divmod (01, 02) 8 F5FHT

PyObject* PyNumber_Power (PyObject *o0l, PyObject *02, PyObject *03)
Return value: New reference. W7 &4 pow () & 234 Al 2. A3 51H NULLES WUt o] AL
ato] M A pow (01, 02, 03)dFEHUTH 71 o3 AAH AT 035 FAISHHH, 1
Zpeloll Py Noneg ML Al L (030 NULLS Aot X w2 AA 27 3.

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. /3-8 Al 02] &2 3k (negation) <, A3 A] NULL-E RE&SHU T} o] 212
Shold 24 ~0% 55 ¢

PyObject* PyNumber_Positive (PyObject *o)
Return value: New reference. /5 A 05, A 3] A NULLS WF3SHU T} o] 212 Tlo] A 28 4] +o2}
T

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. 02 ZIAZrol Y, Au] Al NULLE WUt} o] A2 mlo] 4 329 4]
abs (o) &+ E 5 FUrh

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. *35 A] 02] B] E WFA (bitwise negation) 2, A 9] A] NULL-E W3k
)22 shol A EHA ~o%h B 5 F L.
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PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 012 0292 Q&0 7 A|ZE 3 A5, A9 A NULLES ¥FSHSH
Utk o] 22 shol A EBA ol << 025 B0,
PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A 012 0272 LEZ 0 Z A|ZE
duth o] AL stol 4?‘;*—1 ol >> 028 F%F %“43}
PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. /38 Al 013} 029] (W] E X =2] 57 (bitwise and) ) =, A 3] A] NULLES WFS}
Tk o 22 ol EAA o1 5 029 SEFIL
PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. /33 A 013} 022 (8] EE v €} & =] & (bitwise exclusive or) ) =, 4 7
A NULLZ REHU T o] A2 shol i A4 o1 » o029t F5FYTH
PyObject* PyNumber_Or (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 X 0l3} 022] ( B]EH =32 3} (bitwise or) ) <, A 3] A] NULLS ¥FE}H
Tk ol AL kol A A o1 | 029 BT
PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 T3+ A, A3 A NULLS WUl o] AARS o] 9]
2 18k A A2 o A (in-place) 5T U Th. o] A2 hol 8 B ol +- 029 B5 ok
PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 0ol A 025 i Ao}, A3 A NULLS B33y o) o]
2 43t A 22 ol A (in-place) 5~ FH Uth o] A2 o]l W 7 o1 —= 028 FF5HY
PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l3} 025 3t A3}, A3 Al NULLS W33} o]
A A5HE A AR o A (in-place) 5> BF U Th 0] A2 stol W £F o1 *= 029} 5 FUTH

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)

)
i)
it
>
£
>,
=z
(&
=
=
o
rE
;

Return value: New reference. 013} 025 3§ & F4131 @-‘*]"Jr, A g Al NULLS ¥FEHE U o}, o] A4k ol
o] A A& Az} o A (in-place) 5~ “% "] T/} o] AL Fo]|H EA o0l @= o028 553 UTh

B A 3.50] &7}

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 01-S 022 U 82 &2 o] (floor) U, A 3] A] NULLE ¥F3HgHU T} 9]
AL o10] 2| A5HR Al 2] ol A (in-place) =B F U th. ol A& shol A £ o1 //= 029 55
Uk,

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)

Return value: New reference. 012 022 U= 582 Zro] A A3t 240 U, A A NULL% ElRigidB
O 9 e (2ALA) Ao, o) 8 RE 24 71 2A A 0] 7] HEAUT o A5E E 4SS
49 5 g o Bt Tl A5 49T 0 5 454 S8 WD 5 AU

A k2 ol 0] X Q3 A2} of| A (in-place) 53 Y T}

PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l 022 U U A, A3 A] NULLES HWFESHU T} o] A AR o] 9]
2148t A Ape] ol A (in-place) T FH UL o] A2 3ho] W £ ol %= 028 F5FUHh

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 &4 pow () & FZ3AHA L. Aystd NULL% wrEsty o}, o]
QAL 010] A 213181 A 2] o] A (in-place) 53 H 1 of. olwoﬂpy Noned w holdl £ o1
*k= 029} 1R O™ pow(ol, 02, 03)Y AX W S5} 03E A H, O
Zhe)oll Py_Noneg A4 Al L (030 NULLE A EstH 24X 9 w2 ] AA| A7 34 o).

PyObject* PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 X 012 0292 Q&0 7 A ZE 3 A5, A3 A NULLS ¥I3HsH
Uy}, o] 91412 ol 0] A8k el A 2] o A (in-place) BT LItk o] A2 Hol M B ol <<m 02
o} FSFUTH

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 X 012 02WHE L EZ 072 A ZE 3 A7E, A3 A| NULLS ¥HE}
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ol >>= 02

Sl

Ik o] AL ol o] A ASHE A xhe] ol A (in-place) & AR I T}, o] AL 5ol 4l
2} &5 Th

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 01T} 022] (B] EH =] (bitwise and) ) <, éx_-lﬂ Al NULLQ Hi3}
Futh o] A4k ol0] AAHHA A A2 ol A (in-place) T3 F UTth o] 22 3to] M £7F ol &= o2
RN

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. /38 A 013} 022 (¥ E W vl €} A =] & (bitwise exclusive or)) <, A
Al NULL-Z REEHHU T} o] A4k ol o] X A3t A Ake] ol A (in-place) 533 g U Th. o] 21 3ol A
TF ol *= o289} TS FYLH

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A 01T} 022] (B]EH =] g} (bitwise or) ) <, A 3] A] NULLES ¥k
Gyt o] A4kE olo] A AsHH A A2 ol A (in-place) B FH Uth o] A2 3kol W £ ol |= o2
o} FF UL

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. /5 Al A4 AAZ H3EH o0&, A3 Al NULLES ¥ YT} o] 212

Shol 4l EAA) int (o) 9 55 g T

PyObject* PyNumber_Float (PyObject *o)
Return value: New reference. /35 A] float A | 2 M4 05, A3 A NULLS ¥WFEg Ut} o] AL

S}ol A 94 float (o) 9 EE T TH

PyObject* PyNumber__Index (PyObject *0)
Return value: New reference. /35 A 3to] W int2 HEH 05, A3l A| NULLES ¥FSHg U o} A3 A
TypeError 99| 7} &8 g oh

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. 3 ns A —,— baseS /\]——9-*11 X W33 Z21E g vrsk by o) base QA=
2,8, 10 £ 16% shupojof Futh 2,8 £= 169] 49, wbehd £A42 '0b', '00" ==
'0x" 9] X AL ZH2E kel 25U T nol JJrOM‘i int7} o} YR, WA pyNumber_Index ()&
W2 U T

Py_ssize_t PyNumber_AsSsize_t (PyObject *0, PyObject *exc)
o7t AFR AAE 4 oW, 05 Py_ssize_t o2 W3] Mt EF o] Aufstd, o9 7}
WA 513 —1 0] ‘:&%9 14 =2

o7} ol A int 2 M 3HE 4= QI A W Py_ssize_t FFO 2 H35lE = A E7FoverflowErrorS A A] 7]
W, exc QA= LA S o] 2] 9] 3 (WA S F IndexErrortOverflowError) Y Y th exc7} NULL
oW, o 7} A YA 1 e 29 A4 =PY_SSIZE_T MINO 2, %9 A4 =Py _SSIZE_T_MAX
Z gk
int PyIndex_Check (PyObject *0)
o7F A9~ A 4= (tp_as_number -+ 9] nb_index EF°] APA JHFUthH 1& H&sty, 18X
ko Oi vkt o] s A A4 U T

73 ANEAAZZEE

int PySequence_Check (PyObject *0)
AAZFAN B Z2EZ S AFePH 12 wdsty, 182 9ko 08 vistshy o) _getitem_()
AAA S sho] 8 210 B8 0ok A Bl s} o 8 L2 M AT el AT
Aubg oz ol W o) 7|2 A AshA BHE 5 g7 WEAuTh o F5E A 4B HITh

Py_ssize_t PySequence_Size (PyObject *o)

Py_ssize_t PySequence_Length (PyObject *o)
AE Al Al A2 00 AR 5 ek, A ehd -1 wh Y T o]
ot s

)
rlo
%

glo]# %3 4] len (o)
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PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 Al 012} 022] o] o] &-0] 7] & ¥t &}s} 31, Al 9 3} NUL
AL ol HAA ol + 029 FFHILE

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. N A2~ ABA| 05 count ¥ ¥FE 3L A7E w33 AL, A3l Al NULLS
et T o] 21 Fhol W @A o * count o FE YT

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. /35 Al 018} 029] o] o] & 0| 7] & ¥t&3} 11, A3 813 NULL=S HEEHgHY o).
o AL 017} 2| SR A2l o A (in-place) 5+ BF VI L. o] S shol A A o1 4= 029
== ‘61—14 r,].

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. N A2~ AA| 05 count W &L A7 5 wi3hsl A, A9 Al NULLS
BHEU T o] Q1412 07} 2] 5 A A1) ol Al (in-place) 4 3 VI Th. o] -2 whe] 8 £HA o *=
count & FF gt

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference 09 i A 2 AE wtE3 AL, A3 E NULLES vt g} o] A2
oW A o[1] 2k FFHUTH

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. N A2~ A 02] il12}i2 Alo]o] & 8to]| A& HI3Hsl Ay, Al 9 54 NULL
= WU o] 22 shel W @A o[i1:12] 9 FEFUTh

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
AR vE 0o] i WA 2 40] HYFUTE A o] 9] S WA 7] 1 12 wBFUTH 435
0 iU th o] AL ol B oli] = v 55T F YL E*"—t—v | th3 FxE FA
FEyrh

v7F NULLO| ¥, 8 &7} AFA| =] 2| B, o] 7]-5-& PySequence_Delltem() A-&< &l H A= A5

e,

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
o AA Y i Q4E AAFUTE Aot -13 RS o] 22 Tto] W £ del olil9}
FEFUH

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
Al AR vE Al A2 AR 00] il A i2 Abol o] gefo] 2o thd Ut o] 212 Jhol i &7
o[il:i2] = v} FFFUTH

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
N2 A 09 il o) A i2 Aol o] Zeko] 22 AA G Tk AT S W -1 W T o] AL shol
T del o[il:i2] e FSHYTH

Py_ssize_| thSequence Count (PyObject *0 PyObject *value)
09l Y= valued] 4= ¥ UL = olkey] == value® WE3FIE key o] =2 w13y o}
/“EUHU]'@ 1< ‘?}%ﬁqr/}. o] AL mlo] M 4] o.count (value) & 55Tt

int PySequence_Contains (PyObject *o, PyObject *value)
o0l value7} =4 AU T 09 FE 5 37 valuest T2 18 WA, 18 X] koW 0&
vEEshu o) o] 8] Al -1 HH3shU T} o] &= Tlol A 33 4] value in o8 F5 g th

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
0[i] == value2 WE3s= 3 Wg) old A ;= uiskat ) o] Al -12 vrsatU ) o] AL
o]l THA 0. index (value) & S5t}

PyObject* PySequence_List (PyObject *o)
Return value: New reference. ANF2 ol E o 22 Y& 7R g & S}
A3 5 E NULLS 9y o W g aEE A2 A2 RAFE UL o] AL volH B34
list (o) &} F5 Yt

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. | A1 o HE 02} 22 WE2 71 /& AA| & wh&st A, 4

SES =Y

m{o
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l

5 NULLE WHBF o 07 FZOlW, A28 FE BT I, D94 ow 2] AP
o)2tE%

Y822 vhE o Fuich o] 2L shol il A4 cuple (o) 2 F 5T,

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. A A2~} o 2] & 0= U}2 PySequence_Fast* A Y oA AR
& 9 AAZ WAL AA L AA2 o) B2 2ol ol E mE WA A HAER A Eetol
TypeErrorE TAAI ] Uth A ) Al NULLS RESHY T

PySequence_Fast* &4+ o7} PyTupleObjectW PyListObjectetal 7} A 3111 02] d o] E
o AH AN 27| a2l o] FA o5 ERFUTH

CPython & Al AL O 2, 07} o w] Al A2 B2 EH, W Y T

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
09 Aol& W& 3t=tl, 07} PySequence_Fast ()°] &3 Q2= 9l 1, 07} NULL ©] o}y
gt ZhAF U A7) = ool 3l pySequence Size()E TE%t] @2 5 AAT,
PySequence_Fast_GET _SIZE()=o7}AEUYEZolgtn 71 ¢ Jong o ws 1/]1:}.

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 0] i AR & A& WI3+3l=1|, 07} PySequence Fast () °l 2 &
WS Q1 37, 07 NULL o] ok W, i7F A A Yol Tk ZHg ok

PyObject** PySequence_Fast__ITEMS (PyObject *0)
PyObject 3 21 E] 2] 3} BH g8 w3y} o7} PySequence_Fast () ol 98l ¥rEE 91, o7}
wuLLo] opU ek A e

gaEe) 77 A4, A edo] G2 AL A AT 5 Aol 5ol FHAIA . Geba, Al
A MAD 4 Qe Bl A T o1 D EE S A IFAA

2

PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)
Return value: New reference. 02 i AA 2 A5 Y33} A v}, A9 sd NULLS ¥y o).
PySequence GetItem ()] wE & A o] xRk, oo ﬂ]”ﬂ PySequence_Check () 7} A A AAVsH
7(] 6_,_ 2/’\ O]E]]/\E zx%—o—}x} o}’w/]r/].

74 jZ T2 EZ

int PyMapping_Check (PyObject *0)
AN R E2 S AT Setol A4S A NG 12
Uth _ getitem_ () WA EZ}I 9= Jtol W S~ A1

ARt o7 2| gstE 7] Y2 AT UV dEd Ytk o] ge I T

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
4F A AA 09 7]+ sl Ashshe 12 WU Th ol oW B4 Len (o) %
FsdYTh

PyObject* PyMapping_ GetItemString (PyObject *o, const char *key)
Return value: New reference. =29 keyoll 3l G 3t= 02] 8 41 A9 A NULLE 933U T} o] &=
go]lW EH A o[key] F 55T YL} Pyobject_GetItem()E FZRSFAAAIL.

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
A 0o X ZAE keyE ZEvell Mg ok Asfsid -1& W&y th o] A2 gto M‘i & olkey]
= vilr S5 Y pyobject_SetItem()E FZRJAAAL. o] 4= Voﬂ oj 3t
FEyrh
int PyMapping_DelItem (PyObject *o, PyObject *key)
A7) ool A A7 keyoll TS o1 S A A T Ao 5HE -1 wEE T o] AL Shol W £ del
olkeyl &} 55Ut} o] A& pyobject_Delltem ()2 A YYT}
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int PyMapping_DelItemString (PyObject *o, const char *key)
A 0| A EAE keyol th3t WL A ATk A A -1 WA o] 2L oA B
del olkeyl® S5t

int PyMapping_HasKey (PyObject *o, PyObject *key)
o33 AR key 717k 90 W 12 W T, 1A Fo W 02 BT T o] shol ¥l EA4 key

in o8} EE3UL) o] T4 A AT

__getitem_ () WAEE S&5 54 YAt o= A Fo A L. o8] EaE
o 2 Al PyObject GetTtem ()< AFEIAA L

int PyMapping_HasKeyString (PyObject *o, const char *key)
o5 AR key 717} 9108 12 W5, TR 0.7 0 WY Th ol Tol M EHA key
in o9} EEFUT o B4t FA AT
__getitem_ () INEE T&3ta YA 2L AAE HE= TS A= o= AAH ol
FosHAI L. g RuE wro e thAl PyMapping GetItemString ()< A]-B—‘G]-*1/\]

PyObject* PyMapping_Keys (PyObject *o)
Return value: New reference. A -33tA, AA| 09 7] 8|2EE wtdg ) A9, NULLE WHa g
Uk,
WA 3704 |A: o] Aol F7t el 2B /FES RS UTh

PyObject* PyMapping_Values (PyObject *0)
Return value: New reference. *3338, AR 0o 7% Bl2EE ¥ggy o}, A9 s1d, NULLS HH3Hst

U,
WA 37014 WA o] Wl F5Tt Bl AEY R E

PyObject* PyMapping_Items (PyObject *0)
Return value: New reference. /3838, A A 09 = & 2| 2EE WU o714 7 5L 7]-

mlo
z
rit
e
ol
<
Iy

& AE 2P REYUT A6y, L e Bakgh] .

WA 3704 WA ool v} el AEY BEL ARSI
7.5 O|E{YO|E| Z2EZE
£3] ol el o E E AH3H7] AT T F7k AUk
int PyIter_Check (PyObject *0)

A o7} olEHolH 22 EZS A Pstd F& B F U

PyObject* PyIter_Next (PyObject *o)
Return value New reference. ©)E]#] 0] A oo A thS ZH-2 wissh th A A= o] gl & o] ¥ of oF It}
(1AL FA3tE= A2 TEA AY A Y. Fe ghol fle Dd ol 9] 7} A A 5 A] ¢k A El = NULL
2RI S AN S ol el /b ASE, NULLE BT of 2] & A o,

oJH ol B2 ol Halo| =5l 2 g 44T, C Do o Aoz 5 ojof Ptk

—

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

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

}

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

/* release reference when done */
Py_DECREF (item) ;
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(o1 sl o] A A A%)

Py_DECREF (iterator);

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

}

76 HI| T 2EZ

o) 4 ) A-E8 5 91 o @ Al B vl e i vl 5] of T2k A28 o
A A= W bytes & bytearray, 281 array.array® 22 A5 &35
gholBe g oju A A2y 2] A 2L SR S AA S BT
o) 2@ -2 712 172 267} YA, (obubs) 2 Wz e w3l ol 2|5 0
FPUTE. oW Aol AL F7 B flol 20 Mol A 2 ek Aol whea gy
Fol A2 CFEoAA W3 22 EZ PA o8 o]2T 75 Al dUh o] ZREZ & F 7HA S
<tk

v

o AR SAAE, Fol (WFH AdEFH o]y E WRE £ =, 13 A7t W HY] ARE
L2 4 A Fuh o] AR ol W] AA 7 x2A oM AEg Ut
o 22 oA =, AR AA] B Eﬂ ]EM] gk 2AEHE A7) A8 A A HH S AT
AFULH(AE ol WA= uj7] WA
bytes £bytearray®} 22 7hhsh 7—‘1}4]‘“ SHE A S HEXF PO =S O FH =
7FegUth ol & E0l, array.arraydl 93 =&5 = 84+ HE Ho|E 3ol 2 5 dFUTh
W3 QAE o] A0 Au AL ol e D AA L write () HAEYUTH: W F AEH o]~ T3 4
HlolEE YR = 9l BE A= 9L 7152 4 AFUth write () 7F A E2E AA 9 YR W&o
otk ¢l 7] A% ‘1‘*11/\“} Z 23 A %, readinto () 2‘r 22 e vAEE QAR Y& 227] AN A7}
J;iﬂ%‘bli‘r W e o]y AA| 7L Q) 7]-279F 917 AE HEE AEYF oz {3 AY ART 5

W3] Q3] 0] 29] A u2p7} A AA ol el W F S A B E F A7 ASU T
o ZHFE Wi W42 PyObject_GetBuffer ()& T

s yr,wr e s* YA I E F StUE AFE S| PyArg ParseTuple () (v 1 @A F shvh &

5l 2] ¢ o™ PyBuffer Release ()& T &3 oF gyttt 28 A 314

AZF S 5 e

52 1
o
=)
2
(o
—r
3
1o
L
rlo
vl
o2 1
I
Hﬂﬁd

(W) & T AR vhol e Kol Elg Sheld 22 Tef ol ] oS
oh, 2 4} gl (zero-copy) 220l A Pl AU 02 AL 8 5 A5t W Be
2.2 183 4, 1] 9] B o] E] & sfo] 1l 2 T efwol 2] o} 417 1B 5 .
45 WA 5 9or), 2o AA ol Beje) 2 Ags 7] Aol 2237 93 UA
Aol Bl 5. <1 v 2 2] (in-memory) B4 © 2 72319 o] 6 & A2 o AHgE

Ir o fu
Ho
ofo
s
L
_ﬁ

l-H o
o{r

O N
1o, Ly oy
oX rr

lgok
or[u_l

bbb 4
o
4y
bt
X0,
FJ

yo 1

oy tje ¢

)

o339 o o B} W3} e, Wl & pyobject EE 7 ohe} Bl C
e BHE L BAE 4 gtk WS s Dk dsit 38 @
%I e,

24 (%,
‘0,

S8 = =
L

v 2
é =

ko
i-@ [k
s
i

i ol

_E; ofr

i =
A o
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Py_buffer

void *buf
o o o) 7ed =84 F2Y A& 7He] 7] ZAE. o] A2 AlF A (exporter) 9
S B v R B5 Uo BE AR 4 dEUTh o E Sol, &9 stridec® AL§
ol vize] B30 22 el 5 Qv
A% el A9, e vime) BEe) A%e A Ay

void *obj
A E S eporing A Aol Hl @ A Fx FEE Lu A &R
PyBuffer Release ()] & AAF5 o2 7451 NULLE AAFYLh o dx &= &

F C-APL&H49) whet gkl 553 ok,
E% A S 2, PyMemoryView _FromBuffer () YW PyBuffer FillInfo ()2 AR A
(temporary) W 3] 2] 3¢, o] FE= NULLY YT dWHA 02, A5 3} (exporting) 2 A| = ©]
A A S AFL35FA] Folok Tt}

Py_ssize_t 1len
product (shape) * itemsize. A& wjge] A4S, et vre BE29 ZdojgdUrth Ed%
((char *)buf) [0] ©I™ ((char *)buf) [len-1] H$Y AN 2=
2Hog MHEHE FALowFaTYTH thRE o3 L YL PyBUF_SIMPLE =
PyBUF_WRITABLEY Y Th

int readonly
H#H7F 7] AEAAE Y= FEA 7| JU T o] == PyBUF_WRITABLE e 12 Ao
Byt

Py_ssize_t itemsize
9d 249 & g7 ol E)Y Ut NULLo] old format ol £ H struct.
calcsize () 3 25Uk
TR o] AW AT} PyBUF_FORMAT S| L Yol HE &
AR AN, itemsizets 3] A BAY & 25 UTh
shape©] Y2, product (shape) * itemsize == len FX|7} A% A H3 L8| A=
itemsize® AHgotel W32 SAY 4 Y%tk

PyBUF_SIMPLE ©|\} PyBUF _WRITABLE 8 %39 A3 ZE shape©] NULL©| W, 24 H] X}
itemsizeE FAGFA itemsize == 12 7}FA S oF Tt

i

J3lH, formatL NULLE

rlr

const char *format
Sd FE Yo dYste struct B85 2BY £ NULFE FAHE. o] A o] NULLO| |,
"B"(FE §lE v E)E 7HE Y h
ol BT = pyBUF FORMAT Ze|12 Ao uth

int ndim
W22 7kn A i E 2 el & 2D . 00|, bufe 2ZehE UE = &Y 52 71
AUt} o] B, shape, strides W suboffsets+ YFEA] NULL o] o] oF T},
"} 2 & PyBUF_MAX_NDIM+ O] A 5 64 & Attt A|F A= o] Al EF3Hof
ahol, Thahel W) 2) 492 pyBUF_MAX_NDIM A17hA] A 2@ 4 Slojof Tk,
Py_ssize_t *shape
n-2H- WA= m R 2o RFS Ueh = 2] ndim®] Py_ssize_t ¥l Q. shape[0] *

* shape[ndim-1] * itemsize end} Zrolok gt}
R ¥ F2 shape[n] >= 02 AP Utk shape[n] == 0 ¢ SHIEFI74 L8 F
Utk 2R S A B = 53 a4 & FREHA AL

shape H} & & u] z}o]l A ¢} 7] A& YL T}
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Py_ssize_t *strides
Zr 2HA oA A S AE 7EA 27 93 A2 bol E 8 Al Fste 4ol ndim®] Py_ssize_t
uj &,

sEFO|E e 9o)o) B4 d 5 A&UTh AR WA 4P, AEe|Sx BE ol
wh £ A strides(n] <= 091 A49E AT 5 golot Gk AT f g B e

WMEE FRIPHAL
strides W] @2 au|x}of| Al 81 7] AL Ut}

Py_ssize_t *suboffsets

Zo]l ndim® Py_ssize_t Blg. suboffsets[n] >= 0%, n HA }LL wet A A 32
ZAH| L ABE @ =4 Zhe o FX (de-referencing) F ZF Z I E o] T & u]— 1E 42 ek
Ut 29 A B @ A Zh-e o F % (de-referencing) 7} A 51 A] grofof e ‘/‘rE‘r‘fﬂHE}(?i’“
H e BS54 AEgo|E).

REEANE uAo] 25 (5, 927 BRHA] 922, o] BE&= NULL(Z]&3h) o] of oF
gyt

o] #39 Wjd EAL shol W o] u] Y eho] Heje) (PIL) A AHgH U ol ¥ R4
o A 2 8h g ol Th e APA S B2 B S 9 BRI L.
o

suboffsets W] & -& A ] 2ol Al Q7] AL}

void *internal
o] AL A &3} (exporting) 2 Ao & R Aoz AFEEH UL o & , ol A xﬂ—'—x}
(exporter) TN AT Z OA g SE 4 gom, .ﬂ 7} s A =€ tﬂ] shape, strides El suboffsets :] )
ﬂﬂﬁ%d—ﬂﬂwﬂ“ﬂleﬂ%ﬂ%ﬂﬂ—%Hﬂ—*ﬂﬂﬂﬂﬁﬁﬁﬁﬂﬁh°¥

762 HIH ¥ &

W= 7l Pyobject_GetBuffer ()& 53l A& 3= (exporting) 2 A = Bi)i LALS FEUA d5 Yt
2o =eld Fxo BEggdol A thE ¢ JLBE, A= AT 5 = A FIS
AR 7] A flags A4S A8 g ok

RE Py buffer B+ 23 43 93 531A A AJH Ul

U BEE flags®] TS LA 4 F SvE B2 AN Ak dUn: obj, buf, len, itemsize,

readonly, format

PyBUF_WRITABLE
readonly BEF AUtk A=Y, AT A= ‘3*‘:/\] 27] 7Vs st W5 & Al &5t A
U AsE EF’-’HOP . :’—&‘11 ko, AlFAE 7] A& WU 27 7he W E
AT 5 YA BE Azt il 4342 A8 oF gt
PyBUF_FORMAT
format BEE Aojguch AT E, o] =& =7 Aokt 28X ko,
o] =+ WFEA] NULL ©] o] oF gt}
PyBUF_WRITABLES Th& Aol RE Ze)a9bF 4 Q5 Uth PyBUF_SIMPLEC] 008 BojH B g,
PyBUF_WRITABLES 593 Ze 12 AHE5 o] Zhdst 7] 7ha3st W3 & 84T 5 5 Ut

PyBUF_FORMAT-Z PyBUF_SIMPLES A%t ¥oo Za19}1E 4 5 Yt} PyBUF_SIMPLE-Z o] H]
B4 BEEE flis Hhel £) & ol v ghy o,
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shape, strides, suboffsets

Hmele) =8 F2E Aojete Tk B ETt Basts AR Jd YUtk 2 Zef o T ol
e Eelad mE v =S £
23 shape | strides | suboffsets
SR
PyBUF_INDIRECT yes yes 45t
yes yes NULL

PyBUF_STRIDES

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL

CUZFedasyg o e 48+ e, Asetol= A uE Teshrx 1297 97]% Fck
~Eeto|= JHIF o, W5l C-A% ool of Ptk
23 shape | strides | suboffsets | 2154
PyBUF_C_CONTIGUOUS yes yes NULL C
PyBUF_F_CONTIGUOUS yes yes NULL F
TC -
PyBUF_ANY CONTIGUOUS yes yes NULL CESF
PyBUF_ND yes NULL | NULL C
HSEOX
e O
BE e e RS o A Zeha 2ol os) B3 A HUTh B4, WH Z2EZL 4F AL
He2@dsdd 2922 AFdych
og Bl A Uk BT 2L A5A L deEd U 2¥AE A5A4E Bl 99

PyBuffer IsContiguous ()5 S &3 oF gt
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A shape | strides | suboffsets | 21=4d | readonly | format
PyBUF_FULL yes yes dastd | U 0 yes
PyBUF_FULL_RO yes yes 28std | U TEE0 | yes
PyBUF_RECORDS yes yes NULL U 0 yes
PyBUF_RECORDS_RO yes yes NULL U 1EE0 | yes
PyBUF_STRIDED yes yes NULL u 0 NULL
PyBUF_STRIDED_RO yes yes NULL U 1 Z=E0 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C IE£0 | NULL

7.6.3 2X6H Y

NumPy-AEIQ!: shape} strides

NumPy 2B} v g o] =8| & L 2= itemsize, ndim, shape W stridesZ A 2]H Yth

ndim == 0°|W, bur7} 7}e] 7| = W22l X7} itemsize A7) 2ZetE i g YTt ] 44,

EENULLY YT}

strides7FNULLO|®H, BlES 2F n- AL CHlEZ |G Uct. 28X ¢towd,
n-2HA vl G o] N M| 23] o SH T}

shape & strides+e

vl A Thg 3 2ol

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

oM AFIAR ], bures AA W EE 25 We) B AL 72 5 95yt Al A} (exporter) = ©]
U"“Eﬂiﬂ«l BEAS AANE T s

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
length of the physical memory block

(char *)buf - mem

memlen:
offset:
mrrn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:

return
o

if any(v %
return

if ndim <=
return

False
itemsize for v in strides):
False

0:
ndim

0 and not shape and not strides

if 0 in shape:

return

True

(g o]

Aol A%

7.6.
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(o1 sl o] A A A%)

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

if strides[j] > 0)

return 0 <= offset+imin and offset+imaxtitemsize <= memlen

PIL-AE}Q!: shape, strides & suboffsets

o =, PIL 2B} v Goll = Ade tha 84 7}X127l 938l whetok sk 2AEH 7L 237
o], %‘t&}i}%CHH%char v[2] (21312709 2-2+4 s & 7}3171L 27)e
= U5 YT} char (*v[2]) [2]1[3]. suboffsets XA, o] F £ JO]Ei%bufo
A= 2 5 e, WMEYY A= A ol wi X2 5= = F 70 char x[2] [3] WiES

B N 2> Ay e
oo M X r0ovo
)
z
v

ULL©] o} strides 2} suboffsets 7} 912 wl], N-x}g o1l A7} 718] 7] = N-2FQ vl € 2] @ 40 o3t

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

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

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];
t
3

return (void*)pointer;

7.6.4 B B3 a4

int PyObject_CheckBuffer (PyObject *obj)

obj7t W 3 QB | o]~ A Petd 15 Whehstar, 23 A ¢fod 02 ety t}. 10] wkekd uf,
PyObject_ GetBuffer ()7F 858 ZelztaL E"‘ﬁ}?ﬂ = ‘{%u Yt o] e AT

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsol] A A H ) Z viewE - E=F exporterol Al L S H iU Th 7<1]—‘—X]—(exporter) 7} A 53 83 9
‘:H HE A3 4 ¢, PyExc_BufferErrorE 94271, view->0bjE NULLE A AS}, -1

£ sk of g,

A F 5, viewE A $ 11, view->objE exporterol T) 3t A ZLZE AARsLA, 02 wsEstych 8.4
S gl ﬂ,‘z}]i g A A3t A 29 (chained) W ¥ 23 A A%, view—>0bj & exporter T4l 0]

AAE F2S F dsyUnt (i 44 7245 BA L).

PyObject_GetBuffer ()ol et JFHAA &L PyBuffer Release () i 5 &7 A&
o] ZojoF FYth malloc () & free ( ) S AU tE whebA], 2n A7 W s 2 2 Y e Sl =,
PyBuffer Release ()% ﬂ 4 83] sk T E5) oF gyt

void PyBuffer_Release (Py_buffer *view)
H 3 views S A8t view->objol thEt Fx A5 FaAIAUTE WA H=
o o B4 E WEA E@ofol T 29 FoF B2 r A BHT £ AU

PyObject_GetBuffer ()5 F3l QA &2 5o

(]
HSL‘
mlm
ol
i
ok
rlr
Y,
flo
-3
A
i
v

Py_ssize_t PyBuffer_SizeFromFormat (const char *)
formato] YA B itemsized WU o] 4= o} 2] LA E X| S5 Ut
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int PyBuffer_IsContiguous (Py_buffer *view, char order)
view= g W] 227} C 2Bt (order7} 'C') oW X E T 2B (order 7} 'FY) Aol AV E F
Stut(order7b 'At) W 12 WU TE 23 2] 9o 02 WU T o] 3 B ATt

void* PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
Z 0] A view W52 indices7} 7}E] 7] = W 2 8] 9 92 71X S YT} indices= view—>ndim Q1€ A 9]
W g2 7he] Ao it

int PyBuffer_FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufoll 9= A%H len ¥FO| EE viewZ HALF UL fort= 'C' =5 'FI(C A EE L EYR B
A Y 5 AssUTh AFsHE 00] REgkE 1, o 2] 7} QoW ~10] vkghg Y Th

int PyBuffer_ ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
srcoll Y= len VIO EE pufol] A4 RO E BAG UL order= 'C' = 'F' = 'A'(C 2B Y
TrzEd ~Bd w4 EEE 5 o) Y 5 A5tk AEetE 0o] W 1, el 7 o -1

o] Rkt Yt
o] St en = sre->leno]) H A ) gk T}

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

int itemsize, char order)
strides W] 8-S Fo1ZX 2 AT Hlo]E 48} 0] X shape & & A= (order7} 'C' W C 2EFY, order 7}
A ZEG AEY) wl Do) vlo]E AEglo|Eg AF T

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

readonlyol| 12} 22 7] 7}5/d o] DA H len 3719 buf & =231 £ Al-5 A (exporter) o] T $+ ¥
23L& APtk buf = 73 gle vtol EY AlF2= s Ag Yth
flags AA= 87 7= GEPA UL o] F& buf 7} 6 7] 80 8 X A= 31 PyBUF_WRITABLE®]
flagsell AR = o] YA FoW, o S 27t A A oh= thHE viewS A5tk
A F3H, view->0bj S exporterol] th3F A Fx 2 AASa, 0L vkt 222 o,
PyExc_BufferErrorE 4273, view->0bjE NULLE A A3 t}2 -1 ¥i3sh o}

o] k= 7} getbufferproc®] YEZ AFE-E| W, exporter 7} Al 3 5F+= (exporting) 2 A 2 A A =] of of 3} 11,
flags'= 35 A] k-2 A = AR o] of FuITh. L8] %0 W exporter} NULLO] o] of U] Th.

77 H2 HH Z2EZE

H A 3.05E 7 ).

o] Fp= Thol W 204 (H2 W FH Z2EF) AP RE | FUTH Spo]f 30Xz o] ZREZ 0| H&
SABHA AA M 2x ZE o] A5 GA S P2 -8 EFUh S22 A W 2R EEZE
S o o JEe AN A S AT e W & A £ Alod e syt

g

webA], Pyobject _GetBuffer () (s y* Lhw* ZW T & & A2

)& =] QA W3 /FE 7HA 23, W FE A 5

525E 2ol EaUh

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
B2 QY02 AT 5 It 97] A8 W= Aol B3 EAE S ABG LT obj AR
S A IHE FAF W3 AE s o] 25 AWl oF FUth 4F 5, 02 WHEeaL, bufferS w2
A A= A3, buffer_lens W3 Aol 2 AAFULE o] Alef|, -1& W38}, TypeError s
43Tk

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Q9] o] Hlol B g T 97] 4G Hme) 9o he EAHE wAG UL o AAE B
AZRE ¢17] 7bs w3 AE s o] 25 A Qs of FUth BF3Hd, 0= WHEstaL, buffer S v 2 2]
AR 2 DAL, buffer_lens W3 Aol&2 AUt o Alf|, -1-& QWF2SL3L, TypeErrors
Ckeoani=g

= PyArg ParseTuple () A4
& PyBuffer Release ()&
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int PyObject_CheckReadBuffer (PyObject *0)

o7t U A IHE ¢17] A% W e ol AE A Aty 12 WA Th 134 o, 02
whEghU T o] B4 AR 4B R T

of

o] = M HE ThA L sl AL Sk, S e E T Eohe T A sk olel = JAE
oA L. ol Hug ol thAl pyobject_GetBuffer ()& AESHAA L.

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
27] 7bs g vl R S X o thak QA HE vk th obj A= G AW E, &2 ¥ 3 ATH
o) Ag A A& o Pt JF s, 02 WS, bufferE Wl R 8] 1 X 2 A 8 aL, buffer_lens
w5 dolz AR A8 Ao, -1 MBI, TypeErrors 474 Fuith

74
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T A AS

o] e} T 574 vhold A Fo At AFFH Ut A5 A AR F AX S WS A2
A 7Fo] oI T shol M m2 1ol A] AR & Weket] £HE WL /e A5 ghebe, WA 9
AAE A oF Futh; oA & Sol, AAZE G- AA FAS e, pyDict Check ()& AHESHI A

2. 0] e shold AA B (FH) A T35 o] YU Tk

A o] Aol ARHe rt AU AAl) Y o) 2 ANSAY, B FrE GED
A7) B4 % %ﬂ—wu 18 A5 gt NULLE HREE W2 oA 2 5 Rko] WAl
NEECEREVESE P e

8.1 7|2 4|
o] Bol A& shol B A 2k 42 E A Noneol 3l A T

8.1.1 & ZHA|

PyTypeObject
WAE S 71eshe ol AHEE = AA S C F2A.

PyObject* PyType_Type
o] AL @ AA Y F AA AU holH AFY typedt 22 AA YUt

int PyType_Check (PyObject *0)
A 07} £58 AANA A Fe} A2BAE meo] § AR W FL VB e mE
B AR S Wy o

int PyType_CheckExact (P) Object *0)
AH o7 B AR ol AW, 29 AA ] AE Fol oW 2 VMBI ThE RE A ARNL
W,

unsigned int PyType_ClearCache ()

Y& 23] 7jA S ALYtk A9 WA ) 25 w33 ok

unsigned long PyType_GetF1lags (PyTypeObject* type)
typed) tp flags WWE BIBRIITE o] B4 2= Py LIMITED_APIS} 87 AL4-817] 918 A9

75



The Python/C API, £A| B{Z 3.8.13

Utk A 2o vl e o] M E
o A 2= A 3 AP AR 7} obd Uit

B A 3.200 7}
WA 34004 ¥ 922 o] A long©] °FY 2t unsigned long§Uth.

void PyType_Modified (PyTypeObject *type)
B3} TA BE AE Fo e R A AN E FER G B o=l REY o2 22
25 FFoE FATL T o]l FE TS FU T

int PyType_HasFeature (PyTypeObject *o, int feature)
B A 07} 71 features 273 o MAFUTE F V)5S DL v E SR FAF Y

2ol rA A Aoz WAL AW tp Flags Ao T 3

int PyType_IS_GC (PyTypeObject *o)
P AAt s =7 A AL 2ot o Fe gyt oA F S
Py_TPFLAGS_HAVE_GCE ZAFEYth

o

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
a7k bS] N B ol W e wmHgch

o] &= AA AE Pk A YT &, _ _subclasscheck_ () 7Fboll th3l] T &5 Zl A5
t} issubclass ( 7]——.—?{55]- A3 7 % AXE Sl H PyObJGCt IsSubclass ()& T&3H4
Al L.

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value: New reference. & A2 tp_allocEFS Y3t 4ut A2 7]. sfo] W 9] 7| E m 2 g
G AUS S AHE St A A EHAE detal BE RS NULLE 2 7]3 9t

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. & AA| 2] tp new €F S Y3 vt Al 7). 9 tp_allocEES

A2 3t A A AEHAE U}C [BR=

int PyType_Ready (PyTypeObject *type)
3 A2 vpel g 2738 Sy
o] B4t o wlo] 2 Fe|nol A ALH
whgkalal o o) & A5 g,

void* PyType_GetSlot (PyTypeObject *type, int slot)
AFE Sl AR P4 EAEE VST AP NULLO W, %] wULLo) ALt B4}
FENA G} A42 F2H U S HehdUth T2 QR0 A 28 S A4
3‘]—/\ Pyog 7H/\516‘1—1,]D]_
slot 12}2] 715 38F F& PyType_Slot.slotS XA L.
npeo] § ol ol o 917} A g o,
WA 340 F7}.

2l 7"?1]01] EH%H o] ﬂﬂ/ﬂ = TEsoF Pt

o

Ol=
[

N

e B TRAE I 9L vEtd Agg T

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. specC. 2 3§ & AR S 7E 1 vt&stth (Py_ TPFLAGS HEAPTYPE).

bases7} FEo) W, AH 7 Woll= 170 £ RE Fo| o] Ao F3hH )

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

o] &= MR- Foll PyType_Ready ()& E&3Yth
WA 330 E7}.

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. PyType_FromSpecWithBases (spec, NULL) o} ==3t

<
¥
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PyType_Spec
B9 P52 GO s T2A.
const char* PyType_Spec.name
& 9] o] &, PyTypeObject.tp_names AR 3= o AFRFH U Th

int PyType_Spec.basicsize

int PyType_Spec.itemsize
A~ E A9 F 7 (Wfo] E), PyTypeObject.tp_basicsize®} PyTypeObject.
tp_itemsized AR st= ol AHEH UTH

int PyType_Spec. flags
s Zd 3, PyTypeObject.tp flagss AR s o A Y

Py_TPFLAGS_HEAPTYPE Z # 2 7} A A T o 9l A o © 9,
PyType_FromSpecWithBases () 7} A o2 Zd 2 & AA YT

PyType_Slot *PyType_Spec.slots
PyType_Slot FZA S W 4. 55 €58 (0, NULL}ol o8l SEHYTh

PyType_Slot
Fol e A 7se AYste 7+2A, X D 2UHE 2T Th

int PyType_Slot.slot
<= 1D.

P

£ % IDE F+ R A PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods W PyAsyncMethods & E o]& o py_ HFAES B9 o] &S
A& Ut o 2 S0,

e PyTypeObject.tp_deallocs AAS=Py_tp_dealloc

e PyNumberMethods.nb_addZ A A 3}= Py_nb_add

» PySequenceMethods.sq_lengthg A
t}2 BT = PyType Specd PyType_SlotS AF&35te] A A S 4 95U t):

e tp_dict

* tp_mro

* tp_cache

* tp_subclasses

* tp_weaklist

* tp_print

* tp weaklistoffset

* tp_dictoffset

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.

void *PyType_Slot .pfunc
29 doke gD PR o RS Fool e EA YUk

NULL®] o}bd 4= 95U th
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8.1.2 None ZHZ|

None®| th3t PyTypeObjectE go]A/C APloﬂ/ﬂ AR =5 A L5 YT None2 AZFE0| 7] wj &9
(Col A ==E& A&l A) AA] ol HIE Bl & A A= A o2 SR 22 o|-# 2 PyNone_Check ()
#47k gk
PyObject* Py_None
2ol B2 Ye = 5ol A None AA AU T o AR el WA= QEUT B2 A5
Beslo] 0 A7) 9} v} 2717 = 2 2o o gk,
Py_RETURN_NONE
C 3 WollA Py NoneZ ¥kehst= A SutE 7 A2l th(F, Noned] FZ 342 Z7HA 71

uHEkg o).

REATE LYY 2719 (long) A4 AA=Z AP YT
ol & Al, th 9] PyLong_As* API= 212} T E 4 ¢gl= (return type) -1 WwigEstUrch 235
A

JS A At ™ PyErr Occurred () S A2 AL

PyLongObject
o] Pyobjecte] AH 2 stold A AAE Uebd Yt
PyTypeObject PyLong_Type
o] PyTypeObject 2B A2 E stolM A4 P& UYebdurh o] AL ol AFY int & 22
A A AU Th
int PyLong_Check (PyObject *p)
QlA}7} PyLongObject Ol U PyLongObject® A H & ol ¥ S Hi3tsh .
int PyLong_CheckExact (PyObject *p)
0127} PyLongObject Ol A2 PyLongObject®] A B & o] ofyd & w3ty th

PyObject* PyLong_FromLong (long v)
Return value: New reference. v2X- €] A PyLongObject AR S vr& s} A1}, A9 stH NULLS B3]

ok,

A FAL 59256 Aol o] BE A5l thal A5 AR WAL FAGUT o] Welol Y
A5E BER AAZE A1E Aol he F2 w0 BSFUTh whebA 19 e G ske Aol
s FUTh oluf shol o] FAS Aol A b R o= By Uth )

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C unsigned long S ZE-E] X| PyLongObject AAE ¥13+3} A,
A3 5t NULL-S ¥HEHghu o

PyObject* PyLong_FromSsize_t (Py_ssize_tv)
Return value: New reference. CPy_ssize_t 25 €] Al PyLongObject AAE &3} A}, A3 shd
NULL-E ¥H3Hgh o).

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 2F-E] A PyLongObject AAE w5t A U, A 9] 51 NULL
< Wkt

PyObject* PyLong_FromLongLong (long long v)

Return value: New reference. C long longl 2 HE| A} PyLongObject AAE ¥+&s A U, A9 st4d
NULL-S BFHg o}

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C unsigned long longl 2R E| A PyLongObject A S wata}t

Ak, A9 stE NULLS BFSHEHU )
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PyObject* PyLong_FromDouble (double v)
Return value: New reference. vo] A4 £ 82 0 & B¥] A PyLongObject AAE W&t A, A9 5H4d
NULLS HFHgh o)

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str2] —“?_—X]-Og LS 7|Wre Z S A PylLongObjectE ¥EE Ut BA1E
ZH-S base®] 2152 (71%) ol W} 8 A F U T pend 7} NULLO] o} W, *pendc 522} E ] F ol &=
A WA AE 7ke] U T base7} 001, sir integers 3 9] & AHE-3 A 3 A1 U Th; oluf, 00] ofdd
*a A4 A3 02 valueErrorE WA A AUtk base7} 00] obU ™, 29} 36 Apo]of] §lof o 5},
AAE EFFUT AW FH A5 A} 5 Aol o] Bl WES RAR U 547
92 ¥ valueError 7} 2FA g T}

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. U T TALS] Al A2 E gfo| W A7k o g HEs o

Deprecated since version 3.3, will be removed in version 3.10: ©] A 2€}Q4 2] py UNICODE AP19] A& ;
PyLong FromUnicodeObject ()& AF&3l= A0 Z HASIA A L.

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. A4 udll Y= FUIZE A2 A/ F2E Fo| W Aoz MBS

Y th
B A 3.30] &7}

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. EAE pRZHE ntold A4 =
PyLong_AsVoidPtr ()& AH§3te] A3ghollA 23T 4+ d5Yth

long PyLong_AsLong (PyObject *obj)
obj9] C long S ¥H&3 Ut} obj7} PyLongObjecte] A AE A7 ol W, (A TH
_index_ OY__int_ () WINEE 335}l PyLongObject 2 HAESH T}

obj9] 7ko] long?] WY& Hlojy ™ overflowErrors WA A Y T}

e Al ~18 Wt h B EAS A A pyErr Occurred () S AR EAA L
WA 3804 WA AR 4 Qo™ __index () S AREFUTH

HA38EH A __int_ () AHE2 HAAH AFHTh

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obje] C long 8-S W& Ut) obj7} PyLongObjectd] A2EA7F ol U™, (Qthd) WA
_index__ (W __int_ () INEE ZE3}] PyLongObject® HAFYTh

obj2] ko] LONG_MAXH T} Z A} LONG_MINKE T} 2Fo W *overflowsS Z+ZF 10] U} -1 & A A 31
-1 RERY T 2382 R0 |, foverflows 022 AR FUth th& o] 7F T A SHE Foverflow S
008 AAstal -13 FA49) o] vy th

o g Al -1& kgt RS E A AW PyErr_Occurred ()& A3 AL
WHWA38NA WA AR = 9o index_ () & AU
WMA3REE HA: _int_ () A2 HAH AFUTH

long long PyLong_AsLongLong (PyObject *obj)
obj®] C long long - WUt} obj7} PyLongObject®] QI2E A7 oY, (JATHH) H A
_index_ (OY__int_ () WINEE 3&35}l9 PyLongObject 2 HAETH Th

obj°] gkol long long® W E WojUtd overflowErrors WA YT

o 2] Al —1& ¥kt R3S A AW PyErr Occurred () S A& AL
WA 38 A AT = QoW _ index_ () & AMEFUTH

WA38HEEH #HA: _int__ () A2 FHAHJFUTH

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
0bj9] C long long EH-S WkstshU ). obj7} PyLongObject? QIAE A7 ol W, (UTthd) HA
_index_ OY__int_ () WINEE &35l PyLongObjectE HESL )

1)

) ¥

2
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obj9] ko] PY_LLONG_MAXHE T} Z AL} PY_LLONG_MINKE T} 2o W *overflows 2tz 10} -1 2
ARSI -1 RS 28 2] O W, foverflows 002 A ohE o 9] 7} 2 A s
*overflows 022 A4Sl -15 F40k 2ol whahgyth

el Al -1& W3t R34S A AW PyErr Occurred () S AHEBHIA L.
WA 3.20 F7}

WA 3804 WA AFE S S glod _ index_ () S AR T

WA 3BEE HA: _int_ () AHE2 HAH AF Y

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong®] CPy_ssize_t BHE WU} pylongS PyLongObject? A2E Ao of gt}

pylong®] gkol Py_ssize_t o] M9 E oW overflowErrorg A F Ut
off 2 Al -1 WSSt RS AES A ASHE Y PyErr Occurred ()& AFE3HI A 2.

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)

pylong®] Cunsigned long ®#2 W33t} pylong2 PyLongObject ] QA Bl A of of ST},
pylong®] 7kl unsigned long®] WY E WU OverflowErrors WA Ut

o|# Al (unsigned long)-1< ¥&dUtt 2RSS A A A PyErr Occurred ()& AH&
A2

size_t PyLong_AsSize_t (PyObject *pylong)
pylong®] C size_t 3L Wkt pylongS PyLongObject ] AAEAo]of gt}
pylong®] ko] size_t o] WL E BlojUH OverflowErrorE HAA F YT
ol Al (size_t) -1 W&FUth R3PS A AW PyErr_Occurred ()& AHEHI A L.

unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
pylong®] C unsigned long long & HE WFEE T} pylongS PyLongObject?] AAE A ook
o
pylong®] ko] unsigned long long® WY E Hloj W overflowErrorE WA A 7Y T}

o & Al (unsigned long long) -1 wWrEdhch 2o XS A ASIH M PyErr_Occurred ()&
B A .

¥ 31014 W73 29 pylongs o)Al TypeBrror7k oh ek overflowErrorg %A A At

unsigned long PyLong_AsUnsignedLongMask (PyObject *obyj)
obj® Cunsigned long 82 WtE3Ut}. obj7} PyLongObject?] AAE A7} ol ™, (UTHH)
WA _index__ (OW__int__ () MINEE ZE3to] PyLongObject 2 HMEAF YT
obj2] 7rol unsigned long? HHE Hlojyd, I 3fe] = EE ULONG_MAX + 1 EUE& whatg
Ut

o] #] A] (unsigned long)-1< ¥t R3S A A Y PyErr Occurred () S AHE

EORE
WA 38004 MA: AT 4 oW index_ () B AT
A 385 E T A _ine__() AL T A g,

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obyj)
obj®] Cunsigned long long ¥ WUt} 0bj7} PyLongObject? A 2B A7} oL H,
(AThd) WAl __index_ ()Y __int__ () HINEE $&380] PyLongobject 2 HE T},

obj2] ko] unsigned long long® W& Yoy, 1 7ol 5 Z PY_ULLONG_MAX + 1 3
4& vEsty ).

o & Al (unsigned long long) -1 WHEshch 2o AS A ASIH M PyErr_Occurred ()&
BN L.

HA 38 HA: AT 4= o™ index () & AFETYTH

WA3SEE HA: __int_ () A2 FAAFHAFYTH

80 Chapter 8. 4 ZHA| AS



The Python/C API, £ZA| B{Z 3.8.13

double PyLong_AsDouble (PyObject *pylong)
pylong®] C double %3S HI3Hs Ut} pylong> PyLongObjectd] Q12 E Ao of Sk T},

pylong®] ko] doublel] MY E vlojU ™ OverflowErrors YA A Yt}
Ay Al -1.0& ¥tttk RS L A AW PyErr Occurred ()& AFE3AA L

void* PyLong_AsVoidPtr (PyObject * ylong)

o] W A4 pylongS C void QA EZ MBS T pylongS HEE = gloW, OverflowError
7 AU o] 22 PyLong _FromVoidPtr () & W&ol 3l gholl s A e AREE = Ql+= void

EAEE A4 Aol BAgP Uk

of & Al NULLS ut3shth RS AL A A el PyErr Occurred () S AFHE3IAAl L

822 Er| A

shol Mo 2 AL 5ol B Fejaz FARUCE Py_Falsed) Py_Truedhs ¥ 7je) $2%
ALY mehA A A4 B AR gat Reol 489 A S5t 189 UL Az s A48T
% A%tk

int PyBool_Check (PyObject *0)
07} PyBool_Type oW & =85 Uth

PyObject* Py_False
ol False AA. o] AAl= WA= Ut Fx A AdsiA = o8 AA & v 7A =
A 2)al of gt

PyObject* Py_True
shol W True A4, o AA= WA= Q5 uUTh 22 A9} BASIA = ThE AR 9} 0} =
A5l o gLt

Py RETURN_FALSE
oA py_FalseE ®bghslal, = Sl4E A A S7HA1 A Ut

Py_RETURN_TRUE
ol A py_TrueE Wh&stal, Fx A€ A dsHA S/ Yt

O

PyObject* PyBool_FromLong (long v)
Return value: New reference. v&] =2 Zkoll We} Py_True U Py_Falseo] t3t A] IR E wlashth

8.23 B A4H AA|

PyFloatObject
o] PyObject®] A B g2 stolH Kg 4

>
o
&
i—",
ft
v
o
)
i
A

PyTypeObject PyFloat_Type ] .
o PyTypecbject A2BAL sholl g 254 B iU th o] AL shol A AZ oA
floateh 22 AA YUt

int PyFloat_Check (PyObject *p)
A7} PyFloatObject Y PyFloatObjectd AH ol H & viashy )

int PyFloat_CheckExact (PyObject *p)
I} 7} PyFloatObject o) A ¥k PyFloatObject AH &L olyyd 2L vtdstyrc}.

PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. str] EAE kS 7|90 &2 PyFloatObject AAE WS AL}, A shd
NULL.

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v25-¥] PyFloatObject AAE W& Ay, A 9 51H NULL.
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double PyFloat_AsDouble (PyObject *pyfloat)
pyfloat 2] W&2] C double &2 w33t pyfloar 7} Ifo)H = 424

__float_ () WA E7} YO W, pyfloarE float & W37 Y3 o] MIAE7 AA T&FH 145}
__float_ ()7} BYH A ko _index_ () 2 A FYUTh o] =& Aufsid -1.08
MBSl B2, pyErr Occurred () S Z&319] o 2 & &3 of Tt

MA38M WG AT = 9l o™ __index_ () & ARSEY L

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
ol & AA fLel pyfloat ¢ W&2] C double E&-S vkeHg o).

PyObject* PyFloat_GetInfo (void)
Return value: New reference. float2] AU =, & 427k, H A ghol] &t AR E E Sk structseq A2EHAE
25U 918 59 £loat.hE A oFe a3l AU Tk

double PyFloat_GetMax ()
A £ 71538 -7 3 float DBL.MAXE C double® Hheh3hu T

double PyFloat_GetMin ()
H 4 A3+ (normalized) 952 float DBL_MINE- C double & ¥F&sHU )

int PyFloat_ClearFreeList ()

float A &= (free list) = vl U T A S 5~ ¢l F5Y & 3y
8.24 544 |
glo] Mol BAag AX = CAPIA B o 77 th2 Fo 2 g Uth: v gto] s =2 1300
=29 ghold AA o], thE st AAl HAS Fe UEl= C FRAYUTH API+= 7 714 5%
A ¢ Jde= FTE ATIYLH

CRZMEAML Ea

wf7) AR o] H 3t A E WotE o)l ARE W= = ZAHE S ARSI ETb= o R
thE U th ol APL Ao A Q2 Utk
Py_complex
shol W B 272 &%—Er o S5} C 722, #2g AN & BE L o 2 G o] B
22AE 4 Er 28 gos A A5 AU et 2o] AP Uk

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
C Py _complex A5 AHE3to] F Bago] o5 vkahg .

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
C Py _complex @S AFElo] F A0 Aol & Wik
13y

Py_complex _Py_c_neg (Py_complex complex)

CPy complex AL AH23to] B A5 complex] &2 3H2 wkshdtu o},

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
CPy_complex ZHE AL83to] F B4 4o 38 W3yt

Py_complex _Py_c_quot (Py_complex dividend, Py_ wmplex divisor)
CPy_complex g ARG 8lo] F H40 i Wtk

divisor7Fnull©] ¥, o] HlA =& 0 W36, errno= EDOMO 2 A A s T},

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
C Py complex 8E A&} mume] ep AEAFL et
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num®) null ©] 3L exp7} G} A7} ob |, o] WA == 05 ¥HeHetal errnoE EDOMS E A Pt

oM HAZ M2 5

PyComplexObject
o]l Bas AR E YW= Pyobject o] A B F.
PyTypeObject PyComplex_Type
o] PyTypeObject AAEHAE Slo]|H B A4
27 U,
int PyComplex_Check (PyObject *p)
QlA} 7} PyComplexObject W PyComplexObject®] A B & o] 2 uldlshc},

ful

off

12 eI U T Bho A A 29 complexsh 2L

0.

int PyComplex_CheckExact (PyObject *p)
QA7) PyComplexObject ©] X ¥, PyComplexObject] A B 38 o] ofyd & ukaksh o}

PyObject* PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex FfO 2 ME L ato] A B 44 AR E w5 Yh

pNs

PyObject* PyComplex_ FromDoubles (double real, double imag)
Return value: New reference. real 2 imag® M Z -8 PyComplexObject A& WFeHg o}

double PyComplex_RealAsDouble (PyObject *op)
op2] A4FE CdoubleZ W3}

double PyComplex_TImagAsDouble (PyObject *op)
op2 ) FHE CdoubleZ WHaHghth

Py_complex PyComplex_AsCComplex (PyObject *op)
B4 opd] Py_complex FhS WH&gy o).
op7k 5ol 4l Bz AR 7L opJ AR __complex () WAE7F 0™, o] WA= WAl opE 3}
oy Bag A MASEE I MNES ST __complex _ () 7F Ao A ekgkod
__float__ ()2 UAZYTLEL _ float_ () 7FAYF A &gko™ _ index_ () & A FTh
TG S A 108 Ao E MR,

WA 3804 W AT 4 AT __index__ () & AT,

8.3 AIREA ZHA|

AU ANA DT LA AL o8 FAA A AU o) GAHE Shel ] Qolol 258 53
FFRNAL AAES g

_l::

m]ruru
S
L
£

2 vol =g w7 W47t B e g ) uhol = do] opd w7} W4 R $Z 8 W TypeErrors WA

S

i
144tk
PyBytesObject
o] pyobject] A B P2 stolyl vlo]EH AAE UeEH YT
PyTypeObject PyBytes_Type
o PyTypeobjecte] AABAE Fho] M vlo] Ed L e UT; 5o 4 A5 bytess} 2L
AR J k.
int PyBytes_Check (PyObject *0)
AH o7} kol = Aol ALk ulol =G o) AH B dAEAY FE RBF
int PyBytes_CheckExact (PyObject *0)
A 07} whol @ AA o] A%, vpo| EQ Fo] AH Fo] AABAE o FE whagh o
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PyObject* PyBytes_FromString (const char *v)

Return value: New reference AAEsHE FOoZ v EAE Y BEAME S Zh= A vlo|EQ AR E HHEela,

213 3} NULLS HPQPE}\%D} o} 7] ¥

34 vz NULLo] ob] o] of FU Th; A AFSHA

[o) B
ey

g}

PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)

Return value: New reference. /3 33FA Zko]l v XL o] EALE ol 11

Nhehe} 3, ) e NULLE R Tk v7h NULLOT
Y.

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C printf ()
shol 4 vo] = &
QA= € 3 o] of of 31 format A A
9 #2425

A 2715 ALbslal 1 ¢hol] ghol =

E90 2AET 23 o]

2|7} lendl Al vlol = A AA S

Aol E QG AR O] &2 2735 A ¢

2B formar AT} W A 40] AAE wrolA, A
95 vl = AA S whAF ) A
ook gLk 385

ZOEX ™ =4
%% n/a 2 e E % &2}
sc int S Hlo|E, Cintz g Y
%d int printf ("sd") & 5ot
su unsigned int | printf ("su") 2} 53 h!
$1d long printf ("$1d") 2} =53 h!
$1u unsigned long | printf ("s1u") 2} S5 T H!
$zd Py_ssize_t printf ("$zd") 2} S5 YTH!
$zu size_t printf ("szu") & =5 FYh!
%1 int printf ("$i") & S5 UCH]
$x int printf ("$x") & 53 Th]
$s const char* 9.2z CExuwd
Sp const void* CZQE 9 1674 73 %%H—"E./] printf7Foj® A4S
WE=A o] AAglo] 2B 8 0xE A& 3to] EAHETTHE=E AL
A& stal= AQ printf '% ") & FSdYTH
AT 4 e 2 TAE 2 EAL L] YA Fgo] B A AA o] )2 EAE A TE L,
27} QAA1E =AU o,

PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)

Return value:  New reference. 73 &3] T 719 QA AE HIadopE A S
PyBytes_FromFormat ()3 Z+4Uth

PyObject* PyBytes_FromObject (PyObject *o)
Return value: New reference. ¥ L2 EZZ T3 = A A 09 Hlo]EE 13 & W33yt

Py_ssize_t PyBytes_Size (PObject o)
nlo|Ed A 0o Zo]E wE3 ).

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)

ol AAF = PyBytes_size ()9 A2 F4

o -

char* PyBytes_AsString (PyObject *o)

A=

o8] W&ol that A E RIFFUTH ZE = len(o) + 1HIJER 49 0o YR W E
ZHe AUtk W oo A e vlo] E € 2 (null) v}o] E 7P A=A ol FA el T Pt
AR 7} PyBytes_FromStringAndSize (NULL, size)Z /\]—3-?5]—04 W TrEoi A A7) oky
A olB & sAMA= S HUT &= siAl A= 0& HYrch 07} H}Olﬂ A A 7F ok,
PyBytes_AsString ()< NULLS WE3s}al TypeErrorS A Al A Yt

char* PyBytes_AS_STRING (PyObject *string)
o #] AAF Q= PyBytes_AsString () W3R § A

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)

2 A buffere} lengthZ A A objo] -5 5 &S wHaghch
'R A2 d,u,1d, lu, zd, zu, i, ) oA : 0- 1 F Ze) 1= ALES AT &S v HYrh
84 Chapter 8. 4 ZHA| AS



The Python/C API, £ZA| B{Z 3.8.13

length7} NULLO| W, Hlo| E A= W A4E d vlo]|EE £33 4~ Q5u o) ek 18
12 WHEHEhal valueBrror S BAA L Ok

buffer-= objS] Th R 58 71e) 7171 5 16, Bl F7b 9 ko] £ 7} 2 81 U o Uengihol = £ 315)
‘E%’Qb]ﬂ-). Zﬂiﬂﬂ-PyBytes FromStringAndSize (NULL, size) & AR&3}o] W3 W&o
$7hobUIH Hlol Bl 4 AaAA L o H Uitk BT AAAA L 2 H T oh7h ko] £ A7)

0]-14 W PyBytes AsStringAndSize ()= -1S W335} al TypeErrorE WA A ZA U Th

B A 350 A W7 o] Aol =, ufo] E A Aol J Hfo]E 7} 285 o] 9O W TypeFError 7} 243 8
syt

void PyBytes_Concat (PyObject **bytes, PyObjecl *newpart)
bytesol| newpart®] W-&< Gl& < A vlo] EQ A *hytesol] WU TE3A7H A FX2E &
Gyt byteso] ol kel "41@ FzxE *Z‘:MD} A AR 7 TS0l A 5 Gl byresol] T & o
Tz o3 W AL *hytes®] %}0 NULLE A F Ut A48T o9 7t AAg vth

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytesl| newpart®] W& -& Sl& < A vlo] EA AR & *byresol] T Ul o] W AL newparto] T2
52 gan U

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

kv
g
1%

2~
T

o
o X

(2¥) Yol = B3 wtol =G AR Y T/18 WAL WH. HA3) A2 ol =D AHE
AN €5 bytens} ol 2] TS 5] Sl A 6 T A2 o A
9 who| 29 AR o] 22 947 10] obd w] o] F4E TETHE AL YT 71E vhol =9

Ao F 48 halue(-£8 7|58 5 Sl th® AT, Aoe A 2718 ARFUL 47
S8, byt = 27171 W AT vhol = A 20 513 00] WG ek sl Fa 3 i)
024 93U Th AT ol s, hyeso] S A kol = A AR = T AAE T, hyies 7}
NULLZ AAE 1, MemoryError7F A A S 1 -1 0] vkl = ok

8.3.2 HIO|E H{Y ZHA|
PyByteArrayObject
o] pyObject?] X H g2 s}o] 4 bytearray 22| S LHEFH U .

PyTypeObject PyByteArray_Type
o] PyTypeObject J2® 2= dho] 4l bytearray 3§ YEFY U TH 3to] A A5 9] bytearray 2t
2o AR AU

s ZAlojlaz

int PyByteArray_Check (PyObject *o)
A A 07} bytearray 2] A] o] 7 1} bytearray B 2] A B 3 AA~dH AW ZHS kg o}

int PyByteArray_CheckExact (PyObject *0)
A A 07} bytearray 2 A| o] A Tk, bytearray @ 9] A B 3 AAE A= of A 32 vk oh

_4

X3 APl &4

PyObject* PyByteArray_FromObject (PyObject *0)
Return value: New reference. W ¥ = 2 & Z-& 73 3}t= 422 AA (o) ZHE M A A 22 bytearray
AAE = F T

PyObject* PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)
Return value: New reference. stringZ} 71 Z ©] (len) 25 €] M| 22 bytearray A A & w5 Yt} A 93514,
NULLo] ¥hEg U th.

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. o] E | & a 2} b o] o] 2 o] A & bytearray & W T}

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
NULL 2 EE A3 & byrearray2] 3. 7]& Q&3 th
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char* PyByteArray_ AsString (PyObject *bytearray)
NULL 2915 & &9l 3t F bytearray2] W& char 9] & 2 w3t} HH3tE
g ulo] & 7} 2 7bg ok,

int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
bytearray®] WX W39 A7) & [enS 2 Z A ST}

Ll

e
2
rlr
o
oy
£
Me
Lo

rlr

3=

olMIr = £EE A IS FASH £UHE FAsHA FFUTh
char* PyByteArray_AS_STRING (PyObject *bytearray)
PyByteArray AsString ()2 W32 E ¥ A.

Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
PyByteArray_ Size () Wz =Z v A.

u}o] M 3.30) A PEP 3932 733 o] F, FUIE AA = Ui Aoz g3t £H S ALL35to] AA #
145_5 B2 WO et Ry AL ST BE 7 E XL E 7} 128, 256 E = 65536
n] kol —‘?—Z}‘ﬂoﬂ a8 a 490t QGUTh 18 oW IE BAEE 1114112 (A7 FUDE
W) v gho] of of gt

Py _UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE * representation is deprecated and inefficient.

o] APIZ} A API k9] B0 = Qlal, §UTE AR vhE o) 2 whlol me} R4 0 2 % 74A) Abe) 7}
g 4 9%yt

e (9 A (canonical)) U T E A= 7 A 2| FL S FE AP 5 HEo] 7 BE A Yy
T}, LH oA 3 L= 7 ES A0 FHS AL T
c (AAA) FUZE A= AAD APL F ShH(LREH 2 2 PyUnicode FromUnicode ())&
53 e A py UNICODE* AT ST} D}% APIE 5 2317] Aol o] S o o3
PyUnicode_READY ()& Z&3) oF &t}
F3: (AAAY $UTZE A= F A" APIS} &7 sfo] W 31204 AAF UL Lo r nE
fUFE A= (FHA)Y o] F qr)r, 2143 A B = PEP 623 FZ 3144 9.

o2 oA FUZE FH AHGEH = 712 FUIZE AA F A th:

Py_UCS4

Py_UCS2

Py_UCs1
o] EL 7tz U E, [6H|E W 8H|EQ B2 £3}alr)o] 2RI HF g Ao FS 93}
typedef Ut G FUIE A5 AT =, Py _UCS4E AFEIA] AL

Py_UNICODE
o] A2 ZEFol me} 16H E Y o]} 320 E Yl wehar_t 2] typedef 4T

A 33004 WA o] d = Al sfo] W o] (U] 2 - (narrow) ) U ( 2FO] = (wide) )
Uiz wd Fole As A9 eA ol et 161 E o 32H & Fol 5t
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PyASCIIObject
PyCompactUnicodeObject
PyUnicodeObject

°| PyObject MEYFE2 vl d FUIE AAE ek Utk A9 BE F5ol, #UIE AAE
A sts BEAPL @7 Pyobject ZJABE F st wiskst e A3 ARsiA = <k gyt

WA 330 F7}.

PyTypeObject PyUnicode_Type
o]l PyTypeObject A" AE Fo|H FUIE S L1EL
02 APIE AAl 2= C iz o wiE AAE S8t
A e o ALSE S U T
int PyUnicode_Check (PyObject *o)
A3 07} FUTE AR ALt UTE A2 P AT 20w 3L WS T
int PyUnicode_CheckExact (PyObject *o)
A 07k GUILE AR ol A, A2 G| Az avt ol | Fe M oh
int PyUnicode_READY (PyObject *0)
A2 AA 07} (3 A (canonical)) AN A QI TE o] AL ofefo]l Ad AA|~vjazE
AH&5E7] Aol g

Uth stold FEof str2 =EH Y
F= AA o W 7] g HolH

43 A 0 WEska, As) A o2 g AR BEA -1 washe, 53] HRel Fike) Assia
Ll R

WA 3300 F7L

Deprecated since version 3.10, will be removed in version 3.12: o] API =

PyUnicode_FromUnicode ()2} &7 Al A" Utt.

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
FYUIAE w2 dolE 2= 2AER WY T o= (¥ A (canonical)) AL} FUT =
A7 o] oF Tt} (AAVSHA L)),
B A 3.30] &7}

Py_UCSI* PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2* PyUnicode_2BYTE_DATA (PyObject *o)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *0)
AH EX A A2E 938 UCSL, UCS2 == UCS4 A4 o7 A~ E = 3+ A (canonical) & 3
of he E QI E & AT 7 A (canonical) E@o] SuHE £} 271917 AASA By
t; Pytnicode KIND ()& AH§3te] WHE WA R AN L. oA AN 237 Aol

PyUnicode_READY () 7} &5 ¢ o] oF &)t}

W7 330 71

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND () W3 29 k< HF&sy ).

B A 3.30] &7}
Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND+= ¥ X %] 3]
“yYch

int PyUnicode_KIND (PyObject *o)
ol fUIZ = AA 7}l ol HE A&t vl AHE- Sk A F vl E & Y B = PyUnicode &
5 (18 AR L) F S RIFUT. 0t (8= canonical)) FHE] U 7T A7 ] or
FTH(AASIA 5T,

WA 330 =7}
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void* PyUnicode_DATA (PyObject *o)
YA FUZE W ool o3t void A E S 3T Yth o= (FH 4 (canonical)) S FUIE
2 7] o o F o} (AAFSHA 251 Th).
B A 3.30] &7}

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
T+ A (canonical) &3 data(PyUnicode DATA ()2 AL th2)o] £t o] a2 = 244 AA
(samty checks) & 5331 A] gFom FZ oA AHES17] A AYUth TEA= T2 2R SEolA
B2 & kind %kﬂr data A E] S 7| A] 3 oF T Th index= EALD ] QA d A (00| A Al &3 T}
o] 3 value'= S ) Ko 7] %5 of of 3 A = EQIE gLk,

B A 3.30] 271
Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
T A (canonical) & data(PyUnicode DATA () 2 AL )X =
FH] (ready) T Z 0] 3= A k5 th
B A 3.30] &7}
Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, Py_ssize_t index)
(7t A (canonical)) F#o]ofof 3t, FUIZE AA ool A AHE HFUTLE o8 A% ¢71&
TS PyUnicode READ () Bt Z-&/do] Bl Yth
B A 3.30] &7}

PyUnicode_MAX_CHAR_VALUE (0)
(7 H A (canonical)) EFHo]ojof 3=, 05 7|HHCE ThE A E S vtE+ 0
ZJAEE FEFU ) o] AL A ZAA| © =

B A 3.30] &7}

int PyUnicode_ClearFreelist ()
Clear the free list. Return the total number of freed items.

AE

—

[r
&

‘
]
4o,
xfy
AW
vl
o
>

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)
H X ¥ Py UNICODE 89 37|18 3 D‘r_a E Ut (A 2 A 0] E AL 209 & =33 t).
ot FUZE AR oF FUTh (FAFSHA] g5 U Th.
Deprecated since version 3.3, will be removed in version 3.12: ©] 4 2~ElY U FZ = API9] & H YT},
PyUnicode GET_LENGTH ()5 AFg&3Fo] ulo] 1d o] A 31 Al L

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)
A @ py_UNICODE 2@ A7 5 HIo|E @ = Mt UTh o= FYIE Ao oF Futh
(AAFSHA] 54 Th.
Deprecated since version 3.3, will be removed in version 3.12: o] 4 2~ElY U FZ = API9] & H T},
PyUnicode_GET_LENGTH ()5 AF&3}o] nlo] 13 o] A 34 Al 2

Py_UNICODE* PyUnicode_AS_UNICODE (PyObject *0)
const char* PyUnicode_AS_DATA (PyObject *0)

AR Py oNTCoDE BRG] T Ol E S MEHL Th MEE ML B 57D TE BolEz
EyTh £3 U2 U RS FASE T 5 v, g0 C fol 4 ALEE 0] 2R
g =& gt} AS_DATA A& & O_Ei% const char *Z H2E dYth o A= FUZE

27 o] oF Ttk (AAVBEA] k]

WA 33004 HA: o UHEE% oAl Ml EE& Ao - g2 B foll py_UNICODE ®H
o] &4 37 ‘L%J_ HEojop A - AT & sk (g A3 FA NuLLS v
g3t t}). A PyUnicode_nBYTE_DATA() WA ZE AL 3 A Y PyUnicode WRITE ()Y
PyUnicode_READ ()& AF-&3tEE T =& o] AU Al 2

Deprecated since version 3.3, will be removed in version 3.12: o] A 2~Eld FU T = API9] 4 H Ut
PyUnicode_nBYTE_DATA () 2 & A IS AL 3IEE nfo] 18 o] A 34 Al L.
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FUDEL e 4 $42 AFFUTH 7P A5 D23 AL shol 4 TA ol whe C F4o] v &
NEETEEEE U S R Ea)os

int Py_UNICODE_ISSPACE (Py_UNICODE ch)
ch7} F 9 F 21 A o] w2} 1 0]} 05 W g o)
int Py_UNICODE_ISLOWER (Py_UNICODE ch)
ch7} 22 A A o] whet 1 o]} 02 REghehy o
int Py_UNICODE_ISUPPER (Py_UNICODE ch)
ch7b 221 A of] w2} 1 0] 02 wh- gy o
int Py_UNICODE_ISTITLE (Py_UNICODE ch)
ch7} A& Aol FAFAA o] whe} 1 0]t} 05 RE&H ot
int Py_UNICODE_ISLINEBREAK (PLUNICODE ch)
ch7} & vk A1 A o] et 1 0] v 05 W o)

int Py_UNICODE_ISDECIMAL (Py_UNICODE ch)
ch7b 1025 BAFQ1 A of ek 10]1t 02 Wk o),

int Py_UNICODE_ISDIGIT (Py_UNICODE ch)
ch7} V) 3 (digit) #7491 7] o] mhek 10] v} 02 W .

int Py_UNICODE_ISNUMERIC (Py_ UNICODE ch)
ch7} % 2} (numeric) FAF1 A of] whg} 1 0]} 0-& wEEghU T}

int Py_UNICODE_ISALPHA (Py UNICODE ch)
ch7} &3psl F21A 2] o] whe} 1 0] 05 vy o

int Py_UNICODE_ISALNUM (Py UNICODE ch)
ch7} G2 FAA A o] whet 104 02 vEHghy T

int Py_UNICODE_ISPRINTABLE (Py_UNICODE ch)
ch7} QA4 7]"_31 FARA A o whef 1ol v 02 R Y Th AT 5 gle A, A4 7He S
210 2 7k 3= ASCH 29 o] 2 (0x20) € Al &l 8131, FUIZE FAF o o] E w] o] 20| A (Other)
L} (Separator) 2 A &d FAY YTk (o] 9ol A L”\ 7Hs 8k £ A= repr () ©] AL ol T )
TEZFE uf o]2aA ol = T A golof Fl= EXA o F A L. sys.stdout 0] U} sys.stderr
o 715H FAFE 9 A g2}t AH o] glsyth)

o2 APl &= w2 F ] EXF Ao AR 4= 5y

Py_UNICODE Py_UNICODE_TOLOWER (Py UNICODE ch)
AT AE HEE FA2 chE WS T

WA 335 E 9 7): o] B4 2hehe o] & vl B 2 AFg T
Py_UNICODE Py_UNICODE_TOUPPER (Py_UNICODE ch)
WE A AehE 22} g BEg o,
WA 335 AR o Pt 7R Alo) 2 W AL FU Tk,
Py_UNICODE Py_UNICODE_TOTITLE (Py_UNICODE ch)
A% Aol Az ABHE 22} g W T
W 3358 7 7: o] B4 ek Alo) & vl & AFR U T
int Py_UNICODE_TODECIMAL (Py_UNICODE ch)
107 o] A5 2 AFY FAF chS WHFU T o Zo] B/ 5H 12 WG o a2
o9l WA A G5
int Py_UNICODE_TODIGIT (Py_UNICODE ch)
W Ale] A2 WBE P4 hE BB o] Ao] Ebs5HE 12 wEFUTh o] Az
o9 WA A FEU
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double Py_UNICODE_TONUMERIC (Py_UNICODE ch)
double & Eﬁ%% EAFchE WHEU T o] A o] E7ls3td -1. 08 WA ULh o] i3z & o9 &
WA A7) 2] gk U T

T3 APLE AF2-3l] M 2AIES O 4 5 Yt

Py_UNICODE_IS_SURROGATE (ch)
ch7} A2 A o] E Q1A &Qlstt} (0xD800 <= ch <= 0xDFFF).

Py_UNICODE_IS_HIGH_SURROGATE (ch)

ch7} 9] AZA o] E AR &Ad ) (0xD800 <= ch <= 0xDBFF).
Py_UNICODE_IS_LOW_SURROGATE (ch)

ch7} 3t AZ A o] E A A] &gt} (0xDCO0 <= ch <= OxDFFF).
Py_UNICODE_JOIN_SURROGATES (high, low)

T ARANE FAE Aotal &Y Py_UCS4 3h2 WhHtU T high®} lows 747 A 2 A 0] E 49

A3t 58 A o) E duth

FUIE AAE BEDL 712 A D2 S0 A4 25 W oh APIE AH§ AN &

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
Return value: New reference. M| U= 2 A & w5 Ut maxchar-S EAFG ol v x| & A A & of 5”_
ZEjok gyt ZAEZEO 2, 127, 255, 65535, 1114111 AJ Ao A 7} 7172 oz &8

ey

A A FURE AAE Eete ol AFH = W AU o] FFE AHE st e AAl=

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. o A kind(7} %5 3t 3¢S PyUnicode KIND ()°l 93] w3 H
PyUnicode_ 1BYTE _KIND SYJUh=ZE =22 14315 A A E 95Ut} buffers= kind of wle}
B2} 51,2 B 4vbol E9] size 9] o] W) DL 7he] A o FU Tk,

B A 3.30] &7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. char ¥ ¥ uo| Al - I = A A E w5 Ut} vlo]E& UTF-8 & <l
Acw ARk w7 e A AA o 2AF UTh 037 norLoe] oh W, e e 2§ AA
2 Q) =, Hlole 24 o] 585 2] 5Tt

If u is NULL, this function behaves like PyUnicode_FromUnicode () with the buffer set to NULL. This
usage is deprecated in favor of PyUnicode_New (), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString (const char *u)
Return value: New reference. UTF-8 2 A7 Q¥ A-F 3 char {3 uoll A - UIZE AAE W54}

PyObject* PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. C printf () -2~E} format X< 3} 71HA 7H5|\—-°/] A5 -ﬂ A, A}
sho M UL BRG] 2718 A4S B ghol 507 BRI S M Th WA AR
C% o] 0] oF 51 formar ASCII €1 718 £A119] T3 A}t A55] Aok GuITh. 03 £
2271 329 Utk

90 Chapter 8. 4 ZHA| AS



The Python/C API, £ZA| B{Z 3.8.13

ELENIIE =4

5% n/a BRE KR

Sc int CintZ 294, o+ &=z}

%d int printf ("sd") 2} =53]

Su unsigned int printf ("su") & S5 H]

$1d long printf ("$1d") 2} F5FYH!

311 long printf ("$1i") 2} =5 YTH!

$1u unsigned long printf ("slu") & F5FYch!

$11d long long printf ("$11d") & F5Ych!

2111 long long printf ("$11i") & 53!

$11lu unsigned long long printf ("s1lu") & F5Ych!

5zd Py_ssize_t printf ("%$zd") & 53 h!

$zi Py_ssize_t printf ("s$zi") & FS5FYH!

$zu size_t printf ("szu") & 5 FYh!

%1 int printf ("$i") & S5 h!

$x int printf ("$x") 2} S5 H!

$s const char* 923 CEAaf<E.

Sp const void* C22H9 1634 Zd. ZAZ 9 printf7} 4AH=5H=
W& A glol Bl E 0x 2 A &she Zlo] Rgd T
A2 Astd A printf ("sp") 2k FFHU

SA PyObject* ascii ()& a=3 43

$U PyObject* TyZ= AA.

SV PyObject*, const char* | U FZ = 214 (NULLY 4= A5 UThH e F A=A w7
HrEA d-F5 C A2 (R HA w7} |7} NULL
o A H Y.

%S PyObject* PyObject_Str ()= &% 43}

%R PyObject* PyObject_Repr ()< 3&3% A3}

QAAF 5 Qi T FAp o4 29 BAGo] RE A3 BApde] TT|E BAE 11, F 7} Adxpe

s vl e w9l vhe| E7h ok £4 £ Th AUE EviE] kel nasn o} sy
76‘"?_% "_O]E /\O] (PyObject* O X]’7]’NULLOID1) no A" "%U", "%S"’ nopm U] noyn -/] 76‘"?_
A YUt (PyObject * A7 NULLO] of ©).

B 32004 W73 "e11an sk nallunel Bl @ A 9ol F k5 AU ek
WA 33014 W1 meLin, ne1lin B nazino] B @ A Be] R gl
3

WA 3404 M "gsn, "eAn, "sU", "svn, "est, "eR o T3k Y2t AU E ZujE 2] Qo

F7k5) A% o

PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)

Return value:  New reference. AE3 T MY AAE HItE AL AYEH
PyUnicode_FromFormat ()% 5 <4 gth

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)

Return value: New reference. Q71 HE A obhjE FUIE AAZ YZF T}

bytes, bytearray ¥ 7| €} vlo]| E & F 21 4| &= F0] A encoding®ll vkt errors@ A 2] 3t ol 2] 2] 8] &
AHedtel g g g Ytk E thNuLLe]l € 4 9, o] A AE ol A MBS AL T}
A Y82 U EE A2 L).

i =T = S
FUIE AR E 23 2 2 E AA| &= TypeError7 AAZEHEE Tt
90 3

APIE o] 7} o™ nuTLS W F T 522l 18 Axe) B2
s Uth

Er

(i3]

21782 (d, v, 1d, 1, Tu, 11d, i, u, zd, zi, zu, i, x) ] A 0-H S S 2= AL =7 AFH = Frol= A8F Utk
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Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
SURE A7 Pol 8 TE TAE 2 wHEFh ok

WA 3.3 =7}

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from,
Py_ssize_t from_start, Py_ssize_t how_many)

FURE AAN A THE AR 2 EAZ BAGULE o] Gt BRFHE Fa B SR
ﬂoﬂﬁmmmwoiéﬂﬁﬂﬂ:ﬂﬂ*%+%%%ﬂiﬂﬂ§@%@ﬂﬂml%ﬂ%SH

BAME 22 & gy o
WA 330 E7}.

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
BEAZ EAE S A3 YT fill charg unicode[start:start+length] o] &Y th

fill_charo] FAFE o] FAFE o} A AW FAFLE A & o] 27 o A g
7159 B2 S E NS AL, o E Al -1S WEEelal o) 9] & DA A Y T
WA 330 =7},

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
A ol #AHE FY —'—X]' L pyUnicode_New () S T8 WtEgojok gt FYUIE EX
e EHolum g, —.—x]— HS Z -,-,-6]—7{ U o3 3] A] 31X o}o]_o]: Ut}
o] §4t unicode7t FUTE AA AR, A 27 WAL ol k), AR 7 A} 57
A (F, 2 A%7 1AA) A o,
B A 3.30] &7}

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
TR A FAHE AUt o] = W22 WA PyUnicode READ_CHAR () £+ 28] unicode7}
FURE AA o] 1 QE A7} W) & Wol A BT,

B A 3.30] 7}

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. <A} A B2 start(ZFFFUTh o A 2} QA 2 end(A 2] T Th) 74A] st
of 9] £ADL MR Th &4 A ALE A 5T
WA 3.30 F7}
Py_UCS4* PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buﬁ”er Py_ssize_t buflen, int copy_null)
copy. nullo] AR HHE, @ ZAE £t FAE uE UCS4 W 7 o] B AR YTt o 8 Al NULLZ
wsksla o E A 7@ —‘_’3"/] t} (£3], buflen©] u2] ZolXHt} Z oW SystemError). A &5 buffer
7h g U ok
B A 3.30] 7}

Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)

-

i)

2~
e

AR uB Pyven talloc ()& G 3tel GHE A UCSE 1ol HAFU T o] 4 o] Asfsta,
NULLe] ¥HEHE 3 MemoryError 7k A4 E U Tk wEke wslol: $4 £71 0 £AET} 9%

[Bh=
B A 3.30] &7}
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| X|El Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

°) APIF5-5-8 PEP 393 28] 913) 3175] sl e shol 8 3.xo 41 A 151 7] ol 5 w52
ALHA AHEE S AT, o Al 1AL 2 A 45wl el £A 7 9 4+ 92 Q4 o gk,
PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. 5] A 3.7 (size) 2] Py_UNICODE ¥ 3 uoj| Al -1 Z = A= b5t}
u=NULLY 5~ 9o, o] & ufj= W §o] = A sttt ZR3tdo|HE A ¢+ A2 AHEAH

A AUt W2 7F A AA o FARE YT

B 5 7k NULL o] obU ®, HlEl ghe T8 AR D S Ys Utk WA, 2 fFUIE AR £y
7FNULL Y ] ¥ 58 Yt

W ¥ 7} NULLO| W, PyUnicode KIND ()} 22 B~ I ZE AL 317 Ao 2214 £ o
AA A PyUnicode READY () S Z&38oF FUch.

Deprecated since version 3.3, will be removed in version 3.12: o] A 2€d F 4 I = API
o] dBJAYttlk PyUnicode FromKindAndData (), PyUnicode_FromWideChar () E+
PyUnicode New ()8 AHE-5te] uho] el o A 3141 Al

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)

FYIE AR 5 py_UNICODE w3 o] T3k 21 7] A8 Qe S Nke AL, ol 2] A NULL=
Ut of A AR = glow A9 py UNICODEX RAS YR Ut M= 4 o2
dFc IQER F E%L}\:} A3} py UNICODE EAFE A+ W44 AET 28E £

e
olEUq,O]“HLEH BHol C&go A AFLE ] Ex1g o] 2o 3] 3AA L.
Deprecated since version 3.3, will be removed in version 3.12: o] 7 ~EFY FUF = APIY] dF Ut}
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () & AR
A APLE AH§-3te] mho] g o] A B4 Al &

-

I

Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII (Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. 5] 2 size®] Py UNICODE W ¥ o] 9+ BE 103 £AEL 107 kol
w2t ASCIL 2} 0-9 2 thA 8t U R = AAE U Th of| & 7F 248 8HH NULLS RESHHY 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 Py_ UNICODE_TODECIMAL ().

Py_UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
PyUnicode_AsUnicode ()} B]<23}A| 9k, Py UNICODE () Bl Zol (713 £8 A Q) E size
ol A5 = Uttt 23 Py UNICODE* Aol = YZFH d I & 9 E
olu} = o322 C 3ol A A8 u) B o ol 9 SHA1A 2.
WA 330 F7}.
Deprecated since version 3.3, will be removed in version 3.12: o] 4 2~ElY U FZ = APIS] & H Yt}

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () & P 5 )3k
A APTE AH-§-3to] who] g o] A SHA] Al &

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
U FE ISR Bt fURE BAG] BARS BE UL WR e 8% A Al i g wa
33 tenoryBrror 191 WAA YU, 194 God A% F9 63§ BRI E
A8t pyMem_Free ()& A& S Al L), A Py UNICODE* ERgo=ydd d 3
EAEIL T 5 e, olaliz o) R-Ee| C ol A AHEE ] EApeo] ol §9 A 2
WA 3200 F7}.
PyUnicode_AsUCS4Copy () W -GAFSH A APIS AFE-3}o] ufo] 1 o] A AU AL

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
A A py_UNTCODE ZE ] A7 & FE G &2 IR TH(A 2 A o] E A2 209 = 3 o).
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Deprecated since version 3.3, will be removed in version 3.12: o] A 2Eld FUF = API9] dHJUt},
PyUnicode_GET_LENGTH () S AF-g3fo] npo] 18 o] A 3HA4 A S

PyObject* PyUnicode_FromObject (PyObject *obj)

Return value: New reference. LR H FUTE A H O AAHAE NZL AR FUZE A
EASRTF ob7} ol w] (15 %ol o) WA fURE AAolW, B2 A58 ZANA T A2 E

ukak gy o,

FUZEU o]o) AH § o] o] AA| = TypeErrors TAA AUt

K
Y

EAL ARG S AR TF] G AN 2 HA2EE HEE T+ ds5UTh

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)

Return value: New reference. = 2 0] =2} VxWorks &] UTF-8o] U} o} 2 Z 2 Z o] x| 2A| Y 217 H 9
EAEE gIaYdEgYth XQAE = o8] A8 7= "strict" 9 "surrogateescape"(PEP 383)
AUl I H = errors7FNULLO| W "strict" olg] A8 7] S AU Th str2 3 EX 2 Z1r}of
SAH g BAE 298 4 gevich

Py_FileSystemDefaultEncoding(Fto]¥ AlZt Al ¢} 2 ZA Y AT Y) oA FAE S H T8t
43 PyUnicode_DecodeFSDefaultAndSize ()& /\]—%?‘5]—@ Al L.

o] 34 slo] M UTF-8 R =5 ZA gt}
] 17

Py_DecodeLocale () 4.

WA 3300 27

WA 3.7 A A o] F= oA FER o] EE A 2] 61l surrogateescape ©f 2 2 g 7] o] # Y
ZAY AFZYE AL ST o] Aol &=, Py_DecodeLocale () 9] surrogateescape®] AFR-F
Q3 BA ZALD AFHL strictol] AFHEHEH JFUTH

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)

Return value: New reference. PyUnicode_DecodelLocaleAndSize ()2 FAFSIAI 9 strlen() &
A33tel £49 2ol AT

B A 3.30] &7}

PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

Return value: New reference. +U T = MRS ¢+= 2 o] = 2} VxWorks ol A] UTF-8 2 <1 F o 3} A 1},
EZHEZNA A 2AL dFFer AdFIIdYth AQDHE o2 A2 7= "strict" 9

"surrogateescape"(PEP 383) J Ul QAT T = errors7} NULLO|®H "strict" o8] A8 7| &

AEFU T bytes AAE WA wicodes B  BAE ERT 4 AUk

TAE S Py_FileSystemDefaultEncoding(3}o]# A2 Al 12 2 A Y 1A Q)= A7 3}
& PyUnicode_EncodeFSDefault ()5 AFR3HAI A 2.

o] g+ vho] A UTF-8 X =5 FA g )
o ®B7]:

Py_EncodeLocale () &4

H A 3.30] 7}

WA 3704 W7 o] g oA =R o] EF A28}l surrogateescape o 8 ] 2] 7] EAY
EAY AdIYE AFRIYT} o] Aol = Py _EncodeLocale () ©] surrogateescape®| AHEE ¢
3, 8A 2A Y AT G L strictol] AFFHJAF UL

94
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I AlAE ol

ku
oo

g o] 53 et & EAE S AF YL YA YPSeE H, Py_FileSystemDefaultEncoding < ¢l
O Z A3}, Py_FileSyste DefaultEncodeErrorsE ol & g 712 AF-&3l oF g o} (PEP
3833} PEP 529). A2} F+& 24 Tl 3tY o] 5 bytesE A7 J W, "os" HE7|E AFE3HaL
PyUnicode_FSConverter ()5 W3 ¢ 2 A s of g t}:
int PyUnicode_FSConverter (PyObject* obj, void* result)
ParseTuple W 3 7] : (A X+ os.PathlLike QU EH o225 F3 4d2) str A&
PyUnicode_EncodeFSDefault () & AF&8to] bytes®E AIZ YY) bytes AR = = 1)
29 YU th result= T = AR R &2 o S| A&l oF 3= PyBytesobject o of féh% ct.

B A 3.1 F7}.
WA 36004 WA A2F AAE wols gyt

A4 F7 24 Fol 3 o5 str® YA YSHYE, "os" A7 E AE S
PyUnicode_FSDecoder ()& W3 42 A3 oF &yt}:

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple W 37]: (2] = os.PathLike AEH o] 2 E F 3] 7H%
PyUnicode_DecodeFSDefaultAndSize () & AF&3Fo] str
Iz FHJUTh result= B AHEH A ke o sjAE) o
3o,
WA 320 F7}
WA 36004 | 27 AAE Totsdyth

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors o & * 87| & A&35te] EXAES gLt

Py_FileSystemDefaultEncoding o] AAH A o, 2A| L dIJoz Zshr}

{o

Aoz AdL)bytes HAAE
TAOHQQ—;Str ngzﬂ‘\: O]L
PyUnicodeObject o] of

l

Py_FileSystemDefaultEncoding 2 Al 3 Al Z AL A FZPAN 273FHY Y=
of AT £ g Utk AA 2AL A3 GoNA EAES gI PG 3
PyUnicode_DecodelLocaleAndSize ()& AF&314] /\]9_

o B7]:

Py_DecodeLocale () &4
B A 3,604 WA :Py_FileSystemDefaultEncodeErrors o|& & 7]& A& th

PyObject* PyUnicode_DecodeFSDefault (const char *s)
Return value: New reference. Py_FileSystemDe faultEncoding 3}
Py_FileSystemDefaultEncodeErrors o A& 7] & A {5t @ £8 EXdE S g3
SN
Py_FileSystemDefaultEncoding ©] AR H A ¢Fo™, ZA| Y TGOz Zulshtr},
B2 dolE & Q2 PyUnicode DecodeFSDefaultAndSize () S AFE3FA A L.
WA 3.6004 W7 :Py_FileSystemDefaultEncodeErrors o2 87| & A& th

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o8 *] 8] 7] & A3} o]
UFE AA & Py_FileSystemDefaultEncoding®@ I Y3}, bytesE Wyl 2
bytes A7l 9 who| 27 £ 4 lgoll Fol 34142

Py_FileSystemDefaultEncoding ¢] AAE X god, 2A|d QI og sk}

Py_FileSystemDefaultEncoding 2 A& Al Z2 AL AT oA 278t= 0 YFo AT 4
FEUTH A 2A Y AdFHFoZ EXRFEE AF P oF5}H, PyUnicode EncodeLocale ()&
8541 2

© B7):

B
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Py_EncodeLocale () &4
WA 3200 F7}
WA 3.6 H7A: Py_FileSystemDefaultEncodeErrors 9| & X & 7] & A& th

wchar_t X|&

A Qo= S A EF ) S wechar_t A Q:

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. 5= A size®] wchar_t ¥ ¥ woll A U Z = AAE W5 YT -12 size
2 ADH 347k weslene A& 3F0] Aol 2 Aaz A4S oF 32 b U T Als)shE NULLS
LlsiadRi=

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
FUZRE AR W& wechar_t W3 woll BAR U | o sizewchar_t £ A7} HAFE Y o (%3
J 58 EA7 A D 5 s Uth. BAE wehar_t 22451 o 2l 7h 240 5he -1.8 whakgh o,
Zuchar_t* BALL U2 F2Y FE Y3 obd FE Yo FAHHA L. $F 22100
d 838t wehar_t* #AE o] 42 ZUEA et A2 S2A9] A Juth £ wechar_t*
EALOlE Y A ZRE & Qo o 2 Ao thie) C grsh g A8D o £ADo)
Zre] A ol st Al L.

wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
FUTE AR E ol = B4 FALR ABITE 28 FAe P L BA2 Bk sie
7FNULLO] ol W, (3 g T8 TAE AL sh 2Fol = A +E #sizeol] ”*‘4 t}. A3} wehar_t
FAdol Y BAE 2R UL, o] 2 A3 S FE] C B4} Pl SR 0] EA o] 2l
Holl 3 Al L. size7F NULLO] I wechar_t* w4 o] @ ZAHE 23 o}@ ValueError 7} 943
o),
4% Al PyMem_Alloc () ol &3 &3H W 3 & vk F Utk (PyMem _Free () & AHE8Ho] S Al 514
Al 2). of| 8] Al, NULL-S W3 #size= O] 5] A] Fs5 U th W 2 2] gfo] A3} MemoryError
SR NEASE]
B A 3.20] F7}

WA 379 A HA: size7} NULLO] I wechar_t* BXg o] d EA&5 £3351H valueErrorE U4

A7,

EEL
shol 403 28 AFL AZFUL ol 9@ AIEL BF b FHES

=

[e)

Th2 APIS] tf 722 F 7€) QA encoding % errors & F 5k, W str () AL AR B2 AEFH
7o

Setting encoding to NULL causes the default encoding to be used which is ASCIL 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 sys-
tems, 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 o] A2l errors = A= £, Telol] T3l 3o ¥ A2 S A HS G ulshNUILE 8AE FE
it BE U Feo] B3t 712 ol &) Ml (suict) YUtk (ValueError7h BT Th.

e BT §AHE QIE S o] 2 AL Th TS 19 the ol Lot Ak Ielahe] zpo) v 4
]

]
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ol
=

e

3

JE

< 4 29 APIY Yt}

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. Q1 T HE FA1Y 59 size v}o]| EE T Y 3lo] FYUZ = AAE w5t
encoding@} errors= str () W& 4 22 o] 59 w7l "ot 22 vtk A 792
ol Y HAXE ] F ARGshe] 23 Ut ZH o A of & 7} A S NULL-S HhHe Y o

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-
rors)
Return value: New reference. U T E AA S A7 37 2E 5ho] A bytes AA = w33}
encoding@} errors+= -+ 7= encode () WA =2 Z-& o] &9 uj 7] H9} 22 o nJYth AFEE
S8 shol W 38 A 222 & ALgShe] 23 Ptk mulo A o 9] 7 S SR NULLS ek}
Yt}

PyObject* PyUnicode_Encode (const Py _UNICODE *s, Py_ssize_t size, const char *encoding, const
char *errors)
Return value: New reference ZF 0] A size] Py_UNICODE W ¥ s& Q17 Y3} 5}o] A bytes 24| & wh3h
Ut encoding} errors= U = encode () WA =2 22 o] &9 nj7] A4} 22 o uj Yt}
BT S Shol 4 2 A A & A B0l £ 3 T TN o9 A LS
LliacgBhe

Deprecated since version 3.3, will be removed in version 3.11: ] €} Py UNTICODE APIS] &£ <]
Ut}; PyUnicode_AsEncodedString () < ARE3lo] upo] g o] A 34 Al L.

Au)
o

UTF-8 2|

)82 UTF-8 79 AP UT}:
PyObject* PyUnicode_DecodeUTFS8 (const char *s, Py_ssize t size, const char *errors)

Return value: New reference. UTF-8 2 Q1 7 QY H B} Y 59| size o] EE UZ Y3l fFUZE AA S
RS o). 2o A] o9) 7 uhAlahE o NULL£ wehety ot

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed?} NULLO| ¥, PyUnicode_DecodeUTFS8 () X8 F2-gt}.
consumed7} NULL o] o}bU @, 8] B4 UTF-8 ulo] E A| AL o g & A g% A] k& Th o] ¢
ool 2 DT U A oron TP H vpo] E 5 consumedol] A1 .

PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-8-& AF&3lo] U T = AAE AF 32 2HE Io] A bytes
AAZ T ol A ele (stricty YUTH F oA o) 7} W8 6 NULL= RFSHEHU T

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
FUSE AR UTF-8 Q5] th3t ZAH S asha, Angd F89] 272 (o] = w9 =)
sizeoll 217U Th. size 1A= NULL D = 5 U ©] B¢ 2717 A5 A k5 Ut 9hed W 3
et d Z= ZJET eA %ﬂrﬁl glol, @4 F 71 d vio]| E7F 27 Ut (sizeol] £ 35 A
FFYrh.
o 2] 7} ¥FA 51d, NULL o] ol 2] A A3} &7 vkt E 17 size7F A F = A k<5 T
o

ol AL FUZE A oA EAE L] UTF-8 = /A ok, &5 552 L2 3o T 2 HE
WUt D& W E iAol tiE A ol fls Ut

WA 330 E7}.
HA 3704 HA: 932 oA char *7} °}Y 2} const char *YUth

const char* PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode_AsUTF8AndSize ()2} ZA vt 3715 A &3HA &5 YT

H A 3300 7}
HA 3704 A 9&F 2 oA char *7} °}Y 2} const char *YUYth
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PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 & A}-2-3}o] 520] A size?] Py UNICODE ¥ ¥ s& 91373}l u}o]
2 bytes 2] 2| 2 vkt 9 oA o ©] 7} WA B NULL-S uFEHg o)

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2 € Y Py UNICODE
API 9] 4 B QU t}; PyUnicode AsUTF8String(), PyUnicode AsUTF8AndSize() 4
PyUnicode_AsEncodedString () & AF-&3}o] ulol1d o] A AL

UTF-32 ZH|

22 UTF-32 29 APIY Y t}:

PyObject* PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-32 2 Q7P H W3 E Ao A size U} EE Y F Y3} d| =
FUZE AAE U errors(NULLO] ok = ol ¥ A 2l & Aol FUth 7] & 32 (strict)
e,

byteorder7} NULLo| o)W, T = A A H "lo] E A& AL23te] TS A &3 T

*pbyteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*byteOfdefﬂO"] , 48 dlolE 9] A& 4uto] EVL ufo] E A A (BOM) o] W, t] 3T 7} o]
Hho] £ A 2 A8 7 BOMS A7 fU 7= EAFd o] BAS 2] gLt *byteorder 7k -1
oj i} 10| ¥, B E ulo] E A A7 28 o] BALE YT

&S T, *byteorderi= Y4 & T o E] 2] oA AR vlol E £AE AAFH T
byteorder 7} NULLo| ¥, T8 Yo | B =A] R EZ A Z3 T}
o A o & 7} LAY S NULL-S WHeHehu o

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed)
Return value: New reference. consumed”} NULLO| ¥, PyUnicode_DecodeUTF32 () A8 &2t}
consumed?} NULL©o] o}U ©, PyUnicode_DecodeUTFBZStateful () & 53 E97 UTF-32 v}o]
EANALHE 4R Yro]EBojA A b HiolE ) & o2 & A 2| 51A] 55Ut o]y S ulo] Ex
HEGE A gom fIigdd vlo]E £+ consumedoﬂ APy

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. V| ©| E] B H}o]| E <= A & UTF-32 <l 2 AFE51] Thol A vlolE B XA}
d°wﬂﬂqwﬁa}L.MﬂmMWEEMawuﬂnﬂaﬂaL<mmwwm+q@ﬂﬂ
of| 9] 7} w3 3HH NULL-S whehghu o

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int by-

teorder)
Return value: New reference. 5o Y+ FUIZE to]E 9 UTF-32% Q7P H 7S 33+ go| A
bytes 7141 & WETHI T 292 018 whol = Aol we} 759 ek

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1 big endian

4 +Y 2= BOM wt= (U+FEFF) & A 2ty o} T 8 & B &
At

O, ANEAE R TG I =
T A o £] 7} A3 NULL-S WS T

Deprecated since version 3.3, will be removed in version 3.11: o] 4 ~Eld Py UNICODE APIS] 4§

AUt} PyUnicode_AsUTF32String () ©|Y PyUnicode_AsEncodedString () < A& 3o
whol el o] 4 SH4I Al 2

byteorder 7} 00| |, &8 Ex1g2
o 4=, BOM u}a 7} ool 27}

A
Py_UNICODE_WIDEZ} 89| A ¢

kel

JEZ 2y

£
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UTF-16 T &

£ 2 UTF-16 29 API U t}:

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-16 2.2 QTP H W3 B X Hof| A size B} o] EE ] Z Y3} 3l
FUZE AAE YT errors(NULLO] of ) = ol A2l & Y Tt 7] 2 352 (strict)

Y.

byteorder7} NULL©] o}U ™, T F T = A A H vlo]| E £ A& AFL-3lo] t] QP& A &3t}
*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1: big endian

*byteorder7}0°]_1_, olg tlo]EH 9 x-& 280 EV} HEo| E =4 A (BOM) o] ¥, T Z B &= o]
Hlo] E ’“HE A35 1 BOM2 23 U IZE FAL ] FAE A k5 Ut *byteorder7t -1
o]} 109 BE Hlo|E &A] AIZFEF ol BAME Ut (\ufeffil \ufffe E247F HUth.

&E Z, *hyteorder= Y T H o] E] 2] ZollA A vl E AR AAFH YL
byteorder7} NULLO| W, F 82 | o] ] H A R =& A| 23T}
el oj A of 9] 7} @AY 3h W NULL-S WHEHEY o)

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py_ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed )

Return value: New reference. consumed”} NULLO| Y, PyUnicode_Decode UTFl 6()AE =23}
consumed?7} NULL®] o}, PyUnicode DecodeUTF16Stateful () & &3 B4 UTF-16 v}o]
EXNAL (S EF U E U B A ZA ) E XN E o 2 A 25hA] ?%1514 t}. oYt ulol E=
UI s A gom vy I H vlo] E 4=+= consumed | A 73g U T}

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. V| ©| E] B 0} 0] E <= A & UTF-16 <l A}&-3)o] T}o]# ulo]|E A}

= Wy th £A2 S 34 BOM vt & Al &3y o oﬂai ﬂal L (strict) QU th 3 E o] A
of| &) 7} ¥k 3F 3 NULLS HFEkghy o)

PyObject* PyUnicode_EncodeUTF16 (const Py_ UNICODE *s, Py_ssize_t size, const char *errors, int by-

teorder)
Return value: New reference. s°l| = U T E tf| o] E] 2] UTF-16 A1 Z QA 7k E 35 3ho| A bytes
AAE YT 282 th5 vhol E A o et 7] Sg Y th:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

34 61U F = BOM v} (U+FEFF) 2 Al &8t} b2 & 2

[

byteorder 7} 0 0] ¥, £ #2149
o A=, BOM u}= 7} ko]

Py_UNICODE_WIDEZ} B E W, &Y Py UNICODE Zro| A/ ZAE Hom TAH
Ao)E x| ¢koW, 7+ Py UNICODE F-2 UCS-2 EA}2 & A5 Ut

Fejol A o 9] 7} g 3k NULL& Hhehg o

Deprecated since version 3.3, will be removed in version 3.11: ©]d 2~€}d Py UNICODE API./] oy

Yt}; PyUnicode AsUTF16String () ©|Y PyUnicode_AsEncodedString () < /\}—QO]—Oﬂ
ool 28 0] A B4l &

gk,

b
30
z)
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UTF-7 3

£ 2 UTF-7 24 APIY Y t}:

PyObject* PyUnicode_DecodeUTF 7 (const char *s, Py_ssize t size, const char *errors)
Return value: New reference. UTF-12 QA FZ Y H B2} 59 size Blo| EE T Y 5lo] FUZE AAE
THs Ut ZHo A of ] 7} 3 6FE NULL= RESHh o)

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed )
Return value: New reference. consumed”7} NULLO| ¥, PyUnicode_DecodeUTF7 () A3 523y 1’/}
consumed 7} NULL®] o}1] @, 53 2 214 8 UTE-7 base-64 4 42 of o] 2 # 2] 7] b1 o} o] ] 3
HlolE= U Y H A gkow t I H Hfo]| E & consumed ol A7 Y Th

PyObject* PyUnicode_EncodeUTF7 (const Py _UNICODE *s, Py_ssize_t size, int base64SetO,
int base64 WhiteSpace, const char *errors)
Return value: New reference. UTF-7-& AF&-3lo] o] 3 7|9 P y UNICODE B ¥ & 913 Y3} u}o]
2 bytes A A S vk} Fd o A o 9] 7} A 3L A NULLS ¥hekeu o}

base64SetO 7} 0 0] o}, (Set O) (TF2 EH3 9 n| 7l Q= F5FA) = base-64 2 Q17 H
base64WhiteSpace 7} 0©] oFU W, -3 -2 base-64 £ Q1T g Lt} 3to] A (utf-7) 792 7
0og dgg

Deprecated since version 3.3, will be removed in version 3.11: o] 2€}d Py UNICODE APIS] Y H <]
Urth; PyUnicode AsEncodedString () & AF&3to] ulol 13| o] A A Al L.

|,
!

FLIZE o|az0|Z= 2|

2L (FYFE o] 2 A o] Z (Unicode Escape)) T d API Y U T}:

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. + T E oA o]z AFFH BAY 59 size HFO| EE U] 7 H 59
FURE A28 WE Tk 294 o) 2] 7h S she oL g da g o

PyObject* PyUnicode_AsUnicodeEscapeString (P)Object *unicode)
Return value: New reference. -+ I E o] 2A| 0| Z &5 AFR3] FUIZE AAE A7 Y3}
bytes 1A 2 RESF3FU T} o 2] A 2= (strict) Y ‘/1 th. ZE oA o 9] 7} A 5 NULL
g},

PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. +U T E o] 2 A o] =& A& 3o 0] A size®] Py UNICODE W ¥ &
Q1T J 5L bytes A E WESHE Y o} Zdlof| 4] o €] 7} A S NULL WHEH U T

Deprecated since version 3.3, will be removed in version 3.11: o] 2€} Py UNICODE APIS] Y H <]
Urth; PyUnicode AsUnicodeEscapeString () & ARE6lo] nlo]1d] o] A AL

2IA| SL|ZE o|AHO|= AEl

22 (YA FYUFZE o]~ A o] Z (Raw Unicode Escape)) T H API Y t}:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char *er-

rors)
Return value: New reference. QA U T E o] AA o] = A IF P H B ALY 59 size B} o] EE ] T Y5}
FUIZE AAE By th Z9 oA o 2] 7} @AY 3FH NULLS RHSHgH U T

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. YAl FUZTE o|2A|o]|Z 5 AFE3l] FUIZE AAE A7 I3
A5 bytes AAZ WU T ol 8 A 2l= (strict) JUTE T o A o 9] 7} HE S LE
Llacasiasi=
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PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA F-U I E o] A A o] ZE AL-23}o] Fo A size®] Py UNICODE W ¥ &
o1 7 J 3}l bytes A A S WEEghy th. 9 of A o &] 7} A A 3 NULLS WEEHEY o)

Deprecated since version 3.3, will be removed in version 3.11: ] 2E} Py UNTICODE APIS] & H <]
Ut} PyUnicode_AsRawUnicodeEscapeString () ©|Y PyUnicode AsEncodedString ()
2 A/ 8514 vhol e o] 4 341 Al 2.

Latin-1 3=l

&2 Latin-1 79 APIY U T}: Latin-1-& A3 256 7§ 9] FUIZE A 5o s Fatm Q1A Fofl Zd] oA
1S 3-§H U
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 Q1 ZQJH T XY s9] size H}o] EE Y Y3 FUIE AA S
RS U Th 290l A] o) 9] 7 WAy ShE NULL-S WhEkgh o,

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-12 AF-&3to] FUTZ = AAE A7 P35t A5 1}o] A bytes
AA &2 wrgry ok ol 2 A 2]e (strict) YU Th Lo A o ] 7} I8 54 NULLS R

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1-2 AF-8-3}o] 0] A size®] Py UNICODE W ¥ & QA7 Y3} ufo] A
bytes A& WHEE U Zd oA o 2] 7} A &1 H NULLS WY T

Deprecated since version 3.3, will be removed in version 3.11: ©]d 2~E}Y Py UNTICODE APIS] € H <]
Ut}; PyUnicode AsLatinlString() ©|Y PyUnicode_AsEncodedString () < AF&3}]
uho] g o] A SHA Al L.

> fl
riet
)
iy
I

ASCII 2 &

=< ASCIL 29 APTY Ytk 7H| E ASCILHI | B ¥} 5| S H Ut} th& BE I E+ o5& A It

it

PyObject* PyUnicode_DecodeASCITI (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII Q1 T H E X4 5s9] size V}o]EE I Yl FUZE AA S
sy th T A o 2] 7} A 8 NULL-S WY T

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIE AF&3lo] U TE AR5 QI3 S vho] A bytes 2] A
2 9kt ol g A ele (strict) P th ZE o A ol 2] 7} wHA S NULL-S WEEE Y Th

PyObject* PyUnicode_EncodeASCII (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCIIE AF§-31o] 0] A size®] Py UNICODE W ¥ & Q17311 sho] A
bytes 22| & W& o} T of| A of 9] 7} A 8 NULL-S WHEHEY o)
Deprecated since version 3.3, will be removed in version 3.11: ©]H ~E}Y Py UNICODE APIS] 4§

AqUth; PyUnicode AsASCIIString () ©]V} PyUnicode AsEncodedString () < AF&35}o]
ulo]l & o] d SFA Al L.

2X @ A

o] ZE 2 o}t TE S T 3= Ul AHE T 5 Atk HollA S I Y TH(AA R encodings 3 7] A] o
ZgE g REe) 5E 39S 97 & £ AFUTh. ZHL P S Lo EAE dAY
Hag g A2w v Axe _getitem () 3 A s o] AE A Aok FUT}; H A2}
NAx7} 2 F5 g

ohe-& g =8 APIY Y T
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PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const

char *errors)
Return value: New reference. 12 mapping 24 | & AH&351o] AT HH FAE 5] size vl ES T 2
gote] FUIE AAE Utk oA o2 7F 2y shE NULL-E Wy ok

mapping©] NULL ] ¥, Latin-1 ]2 o] A-&HUth T1E A 922 mapping- vto] E A 5= (0 0l A]
255 Abolol A=) & FUZE 2AY, AT (FUZE AT E i AFH U & None o & 1fjsg5f of
shu k. uf = %] 952 Hl o] E] H}O] E (None, OxFFFE = '\ufffe' 2 W5 = A%l olz},
LookupErrorE sk 2) 2 A= A &2 msg o= Ao o5& LA AUt

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Return value: New reference. 1 R mapping ZA & AF&3le] FUIZE AAE Q735131 AIHE bytes

AA & wrghy ek ol 2] A 2]& (strict) YUtk ZE oA o 2] 7} g5 NULL-g RESHh U T

mapping 43| = Y E A 5= A 55 bytes A4, 00| A 255 ARo] 9] A 4= E+= None & = 1jj F3] of
Ut} Noneol W] P == 2%t o} g} v = 2] 94-& A} A4 (LookupError S §atals 7)

E(ARYHA e wjsgy o7 A o] o] 7FF T

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. 501 A mapping A S AF-2-31o] F0] X size®] Py UNICODE B ¥ E Q1=
Yh3 7 ATE bytes AR % W Th 290l A o] 9] 7 S SH R NULLS Wb o,

Deprecated since version 3.3, will be removed in version 3.11: ¢| A ~E}Y Py UNICODE AP19] 4 H ¢
Ut}; PyUnicode AsCharmapString () ©]Y PyUnicode AsEncodedString() < AH&3}]
upo] 1 o] A SFA Al L.

o2 F9 API= FfUZEE FUIER w3 stth= Fol A SE

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
Return value: New reference. <=7} 1|33 H| o] &2 A &3l ¥ AE2 &3ty 23 FUIZE AA S
ekt o), e o) A o 9] 7} ¥k s NULLS wEE g o)
g HolEE fFUIE A A4 E FUIZE AT A5 U None(ZAH7F AHA H =5 o o
v 33 3j oF 1t
g Ho] &2 _ getitem_ () QE|H o] Tk A|F3tH HUTH 9 Y et Al AT e
Uth v F5 A 932 B2} A4 (LookupErrorS $uksls 2) = AT 8] ®] 91 22 EAE Ut
errorsi= o] A1) Axt e )l Tk 7)3 ol 2] 42 & AL TE vhehfE nuLLd 4 gl

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *map-
ping, const char *errors)
Return value: New reference. =2} mapping 8] 0] & #-83}o] F0] A size®] Py UNICODE ¥ 3 & WH3EH
shal A3 fFUZE AAE Ut FE oA o 9] 7} 8 8HA NULL-S RESH U T

Deprecated since version 3.3, will be removed in version 3.11: ] 2E} Py UNTCODE APIS] &£ <]
Utk PyUnicode Translate ()W LHE 518 7|5F APIE AR&-5Fo] uho] 2| o] A 8h4] Al 2.

o
Hn
40
00

MBC

(7]

ae

Thg-S MBCS 18] AP Utk @A) 9290 ¢ AL 8 4 910w Win32 MBCS M #7] 2 21§ 3}e]
B S-S 7R 3L Th MBCS(E+ DBCS) & B4 vt b et el sg 2 e 2 el fo)shal Ao o4
NEREEE L L PR = E R L DEIEE)

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS QA1 7 QH A1 Y s9] size o] EE tJZ Y 35to] U ZE A
sy th ZE A ¢ 2] 7} A 8 NULL-S WY T

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed”} NULLO| ¥, PyUnicode DecodeMBCS () A8 52t}
consumed7} NULL®] o} U W, PyUnicode_DecodeMBCSStateful () 2 238} A13) (lead) H}o| E S
U QJ3HA] ka1 Y7 JE vho|E =7} consumed ol A 7¢E Ut}

e
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PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS S Alg3lo] FUF = AAE A7 Qs 245 5o] A bytes
AA = wkgheytt. ol 2] A 2l (strict) YU TE ZE oA o 9] 7} 2 s NULLS REHEU o

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A A H T E o] A& ALL3to] FUZE AAE A F Y3 5}9)
bytes 21 A & Wreh Ut itﬂ °1W ol 9] 7} Y 8F A NULL-E WEEHSFU T} CcP_ACP I E #] 0] A]
A1-§-3he] MBCS 9156 & 2t

WA 330 =7}

PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCSE AF-&-3510] 520] A size] P y_ UNICODE W ¥ E Q751 ufo] A
bytes 2 %] & WFAHEFU T, e o A ol 9] 7} WA Sl E NULLS Wk T

Deprecated since version 3.3, will be removed in version 4.0: ©] A A€} Y Py UNICODE API
o dB<AUYrt}t; PyUnicode AsMBCSString (), PyUnicode_ EncodeCodePage () &E =
PyUnicode_ AsEncodedString () < AR&3Fo] nfo]1d o]l A Al 2

ﬂllﬂl )

HAMESt =R

HMES =R 8

e APIE 49 FUSE ARG RADS (RN BADolkn SAFUH Ael ¥ 5 glow
AQeA fULE ARG A5 E wBGU T

ol 9] 7} Ay 3 B F NULLo| U 18 ukekghy o

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. 5+ FA 4 oo & 3lUL] NME2L FUIZE BAE S A&yt

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. A4S £&35to] FUIZE Ex1Y g|2EE AZT YT} sep©] NULL
oY, RE Ful BB FALAA Edo] FHF UL 2 A Fod, Fol FEA A EE o]
o} U] . 2 o) maxsplic 23] W H Utk 4o, Al gko] AR A sk uich TRAL A
glaso] 23 4 gt

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. = BlE A FUIZE EAE S B35, FUIZE E44 gl~EE
¥l33h ok, CRLF = 3t & bl o2 7h23Uth keepend 7} 001 W, A3 Ex1d ol & ul&
FAZLERH A ook

PyObject* PyUnicode_Join (PyObject *separator, PyObject *seq)
Return value: New reference. 0] 2 separator S A+-&3lo] BAE Al 2E dAdsty 29 FYFI=
A9 WET T

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end,
int direction)

substro] o] X 7] LA A (direction == -1 A FAF X & 43 @'% ol n) 8t 1, direction == 1-&
HAu AL A& oy} strstart:end] & X514 1S WU, :1?%12] oktom 0L
RIS o o2 7h Al shE 12wk o,

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direc-

fion)

Z o] A directionS M-85+ (direction == 12 A ¥} AME o) v s}, direction == -1 9 ¥}3F 4
A ougUrt}) strstart:end] oA substrd] R HA Y 2= gy o vk ke A AR
A9 AEAPUTh -1 32 A= FFo| 92 e, 2= ol 728 P o 2] 7}
A=A ££ LR Y l’/}

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int di-

rection)

Z ] A directionS A8+ (direction == 1-& AW}eF A M-S o] u| 3111, direction == -1 S H}3F A M
< guFyth strstart:end] oA A} chA A HA A& HWP“‘/]EP Hksl Zh2 3 W R
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A QYT -1 g2 DA SE FEO] o= HEHH L, -2+ o272 A9 7}
AR A &S eyt
WA 330] 7}

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
str[start:end] A subsrro] XA A F&st= 45 WUt oy 72 sHE -1
LliacgBhe

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t max-

count)
Return value: New reference. strol| A substr®] 2| ™) maxcount 5 7S replstr 2 V-1 A3 f-U I = A A

£ WYtk maxcount == -1 RE 582 LA TS o v FUth
int PyUnicode_Compare (PyObject *left, PyObject *right)
FEAE S vlaskal Zh 7 Ay, 2, Foll thall -1, 0, 15 Wy ok
ol e A Al -1 WSt E R, of| 21 & A7 Hel pyErr Occurred ()& Z & oF Y th
int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
FUIZE A unis string?} Al Ao} 247 25, 2, Foll thall -1, 0, 15 BEEH Ut ASCIL®
AT YH PAAA W AL HE 2lo] HF EA W, ¥ ASCH B/ L3 A S5+ A £ALS
1SO-8859-1 2 3 A} ghut}.
o] e o9 & YA 7| A ghE Ut

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. 5+ U 3= A4 £ 53 8] I (rich comparison) 33 tF2 & 3} }

LlaacigRi=
o o 9] 7} WA B} NULL

e AFAQ H)A =Py _TrueYPy_False

i

e F 2 L+ o™ Py _NotImplemented

op°ll 7}s % §2 Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT ¥ Py_LEJUTh
PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. format=} argsol| A A B21E AAE gt} o] AL format % args
S} G AR T
int PyUnicode_Contains (PyObject *container, PyObject *element)
element 7} containero)] % 3| o] Q=] elaha 1o] upe} o]} AL wakg T,
o B

element=4Y 24 FUIE ExYGE 73A M3t oF duth o8] 7

_,d
30,
[o
)
iR
o,
I
rit
A}
°
v

void PyUnicode_InternInPlace (PyObject **string)
AR} #string= A AFE] o) A Q1€ (intern) Iy th 2= sFol A
Hp O Ao ok . Hsmringd} & 71E 1H £AHE 0] e
(1A 2k AA e Fx A4S A7 A" A ZAE AA 9 Fx
TZ A koW *sringRt 22 T3 AW FUTHER SIS ST Y. ( R
B2 oofr| 7 AA T, o 4 Fx A5 Aol AR EE Aol £58
TE 5 AAE 27U

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode FromString ()3} PyUnicode_InternInPlace ()%
23, 918 Gintern) B A FUTLE 24D AA L 22 gh2 74 ol el 18 B EAD AR of 3

24— H) v T

A ((afE)) F2E YT
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8.3.4 5E 4A|

PyTupleObject

PyTypeObject PyTuple_Type
o] PyTypeobject A2RAE sto| A FE 8-S LhehdUth sto] A A9 tuplest 22 AA|Y)
e,

int PyTuple_Check (PyObject *p)

PR E AR AL R E G 48 e dAHAR BE BEEUT

int PyTuple_CheckExact (P\Object *n)

p7t RE AA AT, FE Be) AR Ge) 2

PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference. 7] len Q1 %Z& AR}, A3 A NULLS 9H&-g Ut

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference. 37| n Q1 A 5Z& A1}, A3 Al NULLS ¥ Uttt 52 3t
ol AAE 7t 7= 5 n e C ?JZ}E Z2713kg Utk PyTuple_Pack(2, a, b))+
Py_Buildvalue (" (00)", a, b)&Z53Yr}.

Py_ssize_t PyTuple_Size (PyObject *p)
RE AR 3 2L S WoA], P F B 2]

s

HHEg o

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
T2 pe 2718 eyt o] 7] NULLo| obY AL [FE2 ZHe| Ak Ut oY AAe 3
A Utk

PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference pZF 7Hel 71 F &9 pos F Ao = AAE wrEgy . pos7t
HOE Y oj}d, NULLE vFssl 1 IndexError o Q& HdAg] )

PyObject* PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Py Tuple_Get Item ()2} B3R qh QA AFS &1 3R] b5 th

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. p7} 7}2] 7] = 52 9] lowS} high AFo] 9] £8fo]| A& w35t A, A9 54
NULLS WFSH ) o] A2 gol# A pllow:highl & T5 UL 2|l2E ZoZ HH
NERERIEERIEO S

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)

p7} 7}eE] 7] = BZ 9] pos 9 X o] AA ool T3 F2E AT Awshd 02 wrEs U o) pos7h
HAE Aoy, -1 W335t al IndexError o9& A A s

Fa: ol oo I F2E (FAL) T
=z

£ ¥ Y Y t}(discard).

=)
=

o
rlr

AR A FEol o] = F=o h

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *o)
PyTuple_SetItem ()3 B]XFARE o2 HAb= 3HA] hom A 2-& FE2 A2 ol * vh* AL-§-3

oF 3t}

& ol AR = ool et FRE (F A1), PyTuple Setltem ()} EE], A T FEo
gt A2 E HE A FFUthpos A A ANA F22 ZE F2E Fg Ut

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

BEE 24N A8Y £ AGU et 5291 2 ol G0 FE e 4ol
2kl o A D2, A o] T3 7} S 9l & 5 A8 Sl oF T ok 0] =0 T R
ol geizlod S e N o vN e FES B4 2o ANAL SolEu A 2
AFES RIS FES VEE A0 AN L, B H 4L R UTh AZ5E 0
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YU FepoldE Mt wpe] ARGo] o BEE 2] A 2TkT ARHAL @
EREE R s I R e R S e AN
2 A A3}, MemoryError U SystemErrorS WA Al A Y T}

int PyTuple_ClearFreeList ()
A E5 (free list) & A5 U siAlE & 5 & WUk

8.3.5 XA AIRA ZHA|

T2 A A2 (struct sequence) 2 A= namedtuple () AAY C S7HEYUTH S AEHREE &3l T
Fof AN 5 e AlFEPUTh F2A) /\]"_ﬂig =] ‘ﬂxi S8 F2AADL S wsofof
e,
PyTypeObject* PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. ©}&]oll A H desc®] HIo|HZE ME 2 F2A Al 82 & WY TH
A3 o] A" A= PyStructSequence_New () 2 THe 4= 5 Y T

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
desc® T-Z2A N A2 G ypes AAE] oA 2713t

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence_InitType2} ZA v AF3H 02, Aofshd -1 vksksh o}

W 3400 F7}

PyStructSequence_Desc
wE p2A Ad2 P e 4R E TR

Zc cH 2|0|
name const char * TERA A E 2‘5_4 o] =
doc const char * ST Fol st TAE " gt ZolE Y A Eks)
¥ NULL
fields PyStructSequence_Fi¢elH2¢ 2 Y& 0|58 7IANULLE ZY+= vl d
. o h3t E ol H
n_in_sequenceént o]l SoA B = dE S (FEE AHEE
3-%)
PyStructSequence_Field
TEAANA2Y AES VISP UYL FRA N AL TSR BYSH R, BE JEF pyObject *
& ATt pyStructSequence Desc®] fields M€Y Qdlas L2RA A|E 2] ofH &
7t 7led=AE 243y
Z [c® | ool
=
nam¢ const dE ojFoluolFolE FE 555 W HENULL, o] 5] fle JH=E
char * | 8 PyStructSequence_UnnamedFieldZ® A&t}
doc| const dr =~ EFo| L} Aekste W NULL
char *

char* PyStructSequence_UnnamedField
olF A= AHEZ FAF7 L L= o] 5 3
PyObject* PyStructSequence_New (PyTypeObject *type)
Return value: New reference. PyStructSequence_NewType () &2 BHE typel] A 2H2AE U5

Urth
PyObject* PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}8] 7| & F2 A AlB 29 9] A posell Y+ AAE =55 UL

M9 AAE SR A gk
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PyObject* PyStruct Sequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Py St ruct Sequence_GetItem ()3 53|32 2,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
T2A NP2 pe AE 2 posoll Y& DEE FhoZR AZFUT pyTuple SET ITEM ()3} upz7z}h
AR, o] AE MEE JA2HAE A2 wff gk AFE-3) oF Tt

Fa: ol ol T Fx2E (FHUH.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem ()3 S5 wjZ 2,

Fa: ol g odll T Fx2E (FHUH.

8.3.6 Z|AE ZHA|

PyListObject
o] pyObject] A H &L spold g|AE A S veEd U th
PyTypeObject PyList_Type
o PyTypechjoct B AL Sho] 4l Bl AE B eI T o] A2 Sl A Al 52] 1ist9} 22
AR AT
int PyList_Check (PyObject *p)
pHEAE ARG B AE B AR P AAEAY FE AP
int PyList_CheckExact (PyObject *p)
p7hElAE AR ol A w B AE o An P dAEAT oh W F2 Wb o
PyObject* PyList_New (Py_ssize_t len)
Return value: New reference. 333t Z 0] len 2 M| 2| ~2EE, A9 3}H NULLS ¥H3Hshu o}

Zr3: leno]l 0ETH 39, vidH g~ E
PyList_SetItem()& *‘xﬂ AAZ AR Al py
St E AR S ALY glol A T o] AN E =2 4 s

Py_ssize_t PyList_Size (PyObject *list)

listol A 2| A E A A 9] 2 o] & WA T o] 2] AE AR o B len (1ist) 2 S5
Py_ssize_t PyList_GET_SIZE (PyObject *list)

o2} A §l= PyList_Size ()9 WiAR 4.

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list7} 7} 2] 7] = 8] 2E o A index Y X1 9] AA|E vtgg Ut Y x+&=
S22} objoloF FUTH; Bl AES] ZolARE el AL AAH A eI indexst B E
5’& oJ L} (<0 = >=len(list)), NULL-S W33} 1 IndexError o 2] & A A 3t}
PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_ti)
Return value: Borrowed reference. o\l 2] AAF Ql= PyList_GetItem ()2 W3 E & 4],
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)

g]_/_\_E_/] o] Eﬂ/\ indexoﬂ o)l = -GLEE itemo. 2 A 24@-\41;]— AAZ3H 02 visk fg-qr/], lndexj].tﬂ%%
Hojud, -1-& W33l al IndexError o2& AUt}

itemol] 8 FZE (EX1) 4

ot

= W= 9 X9 glAEof o]u] gl 5o tf gt
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void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
o @ AAk gl pyrise_setiten ()9 MAZ YA AWAOZ oA go] Y A JAES

A= ol AHE Yk

H3L: ol A Z = itemol] e F2E (FA
S o) 2

e B2 E WA e, s o] 1 9] A o]

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
FE jtemS B 2E lisr®] B index Xl AAFUTH A2 shE 02 MAFUTH AvsiE -1
vl o @] & AT list.insert (index, item) ol 333y

int PyList_Append (PyObject *list, PyObject *item)
2| 2 E listd] Eoll AA iteme F7FEUth AFotH 02 g Astd -15 wkEst
o 2] E AT UT) 1list.append (item) °ﬂ & Fgey ).

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. listo) A low 2} high A}Fo] o] 9] 9= = AA S 2T HEEN
A3 5t NULLS REghslal o 9] & A A YTh 1ist [low.hlqh ol syt 2
EREERE PSRRI,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low®} high AFo) 9] listE o] 2~ itemlist«] ygoz dASH]rh 1ist [low:high] = itemlist
off 3L T, dlemlist= NULL 2 % 91w, ¥l 2 22 0] thelS LU T (& 2hol 2= AAD). 42
S 02, A ahE —1.2 WEF T el AE ZolAREle] Au e A9 A ek o

int PyList_Sort (PyObject *list)
list F5-2 A A o A BEFUTh A6 05, A HHE 15 WUt o] 212 list.sort ()
o} s =g

int PyList_Reverse (PyObject *list)
liss) = A A S UTh 435
reverse () 2t F5HUTh

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list2] W& &5t A 5= A E ¥ Ut} tuple (list) 9}
ES e,

int PyList_ClearFreelist ()
A B2 (free lis) S 1] S U T A1 H B2 o) $55 wmakah o
B A 3.30] 7.

W=
(@)
o
>
i
_0|L
g
iR
o
rz
rit
)
v
Iv)
-
rlo
—

-

)]

@

8.4 ZiE|O|LA Z4x|

8.4.1 ElAML{2| ZHA|

PyDictObject
o] pyobjecte AH §L shol W BA L E A4S e T
PyTypeObject PyDict_Type
o] PyTypeObject 2R 2E gho]d g g & vepdUrth o] 212 sto]d A 52 dict £}
22 AR Y
int PyDict_Check (PyObject *p)
p7tdict A A o] ALk dict Fo] A B o] drdAW S uksgh )
int PyDict_CheckExact (PyObject *p)
p7Fdict ZA| o] A7 dict F o] A H Fo] A= obd FE whEg .
PyObject* PyDict_New ()
Return value: New reference. M -8 ¥l 9 A 8] & ¥I3s} A U, A 9 31d NULL-S 9HEhshy o}

-

108 Chapter 8. 4 ZHA| AS



The Python/C API, £ZA| B{Z 3.8.13

PyObject* PyDictProxy_New (PyObject *mapping)
Return value: New reference. 217] A& 52 & 5l t ypes.MappingProxyType
A7 BPUT o) 1L QAo vl 54 2o P AT Vel 2L BA ] 99
REvesd Agg Y.

void PyDict_Clear (PyObject *p)
71& g vele) BE 73t A4S W gt

int PyDict_Contains (PyObject *p, PyObject *key)
9A U E poll key7t £3= o] A=A FAGUTE po] F=50] key2t A5t 12 Whehstar, 135 ]
HOoW 0 WS Th o # | -1 WU Th o] Tho]M @A key in potE

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p2} 242 7]-3k 2= 3535}

N o
2
o
rr
=2
)
fifo
do
o,
&

rlr

A HA Y P& e o
int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
949 g poll vals key 71 2 AAJFUTh key= Al 75l oF FUth 232 A 952 W TypeError
ABAGUT. AT 02, A 12 RBFUTE o] B4k valo] B F2E FAA

Utk

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keyE 712 A3t 9 U g poll val& A YT YTl key= const char*ojoF Uttt 7] AA=
PyUnicode_FromString (key) & A3t BhEUTh A33HH 0, Ao std 18 &gt
o] &= valoll g FxE FAA FFUTH

int PyDict_DelItem (PyObject *p, PyObject *key)
Remove the entry in dictionary p with key key. key must be hashable; if it isn’t, TypeError is raised. If key
is not in the dictionary, KeyError is raised. Return O on success or —1 on failure.

int PyDict_DelItemString (PyObject *p, const char *key)
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)
Return value: Borrowed reference. B A V18] poll A 7] 7} keyQ AAE 9+3gHU T key 717 gl
9] S A A ¥ NULLS W Th

_hash_ ()& _eq_ () FINEE &%= T DAt A= AP UL o8] g
Ao thAl pyDict_GetItemWithError ()5 AF&SHAAl L.

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. 9| 2] S A A|S}A] Qb= pypict_GetItem ()9 W YU} o9 7}
sk ol 9] & A Eal NULL-S WhEHU o) 7] 7 glo W o9l & A A SHA] ¢ NULL-S WHSHE
ek,

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©) 212 PyDict_GetItem ()2} ZA|qh key7} PyObject *7} o d
const char*Z XAt}

__hash__ ()% _eq () WMIAEE TE381 A AL AAE TEL TA LAY = o=
AAFGUL ol g HRuE oW YAl PyDict_GetTtemWithError () S A3 A L.

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©] Z1-2 3}o] ¥ & 9] dict.setdefault () & 25U th A3}
d, 9AM 2 poll A keyoll 3l G5+ gh= RESHtUth 7] 7} dictoll §1o W, 3k defaultobj = 4+ )= 12,
defauliobj7} ¥HEHE T}, o] T4t keye] Al T8 23 B 4 QL S19l SHA R Hohah oAl
g v g

W 3400 7}

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. SV 2|2 R E =& £33}E= PyListObjectE HHEHE

ot

Ytk

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. S AV 2] RE 7|& £33} PyListObjectS ¥HEghU T}
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PyObject* PyDict_Values (PyObject *p)
Return value: New reference. SV 8] p&] & 3k £S5} pPyListObjectS W&t}

Py_ssize_t PyDict_Size (PyObject *p)
Aol g F5e) 22 Ragh ol: GAv e el T len (p) 9 55 HUTH

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
AU pol BE 71 82 ol HE ol E Ut pposell &3 2 A Py_ssize_tE, olH )=
N A8 98 o] BT AL TE87] Aol 002 273k ofof FUT; o] Tk GH e
ZF o] thal Fe whehetar, BE ol HuH glow AZlS vk Ut mi ) WS phey S} pvalue=
72} 7|9} gho.w A& Pyobject + W4E 7he] A AL, NULL & $ &V Th ol 52 Ba whekd
F2 = EF U E (borrowed) ZA YUk o] Bl e o] d Foll pposE M A sHE Sk FUTE o] g2 U]
YAve 22 e LmAL thehhE, P27 3B o mAlo] A% A Tk
=2

[

-z

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/* do something interesting with the values... */

-~

M p olH el ol Foll WAl

At FaUth 9AUEE ol Hdol= T ke WS
HABIA T, 7] 7 gol WA A o e 1 £

5
)
Al

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PylLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
W AA bE o EHE ol WA, 73t AL AU aol 2AFUT. bE AT AY
PyMapping Keys ()@} PyObject_GetItem()E A Qdt= EE AL = AF5 YTt override
7F zHol |, aoll Q= 71E Aol boll A A et= 717k oW WAH A, TH A F o aft A A5
71 7F 1= wfj vk o] 27 Utk AFshE 02 kst o 9 7 A et - 15 W o)

int PyDict_Update (PyObject *a, PyObject *b)
°]& Coll A pyDict_Merge(a, b, 1) Zal, F WA A=}l (keys) A EEFHFET} LS of
PyDict_Update ()7} 7]-gk %8 A|@ 2o thsl) o] Bl 8| o] & 8}A] b=tk A vk A 2] 511, 5o 4
ol Al a.update (b) & FAFGY TH AF A 02 wEkstar, of| 9] 7} Al shE -~ 135 RESgh o

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq29] -3k o= GAUE 0 AAFHAL BIFUTh seq2 7)-3k o2 73 do) 29
olHE AAE B T= olH e E AA o oF T S5 7|71 29, override7} o] upA] e}o]
SElsta, 28R ko A MA 7 Sl Ut B Al 05 WSk, o9 7 A e -1 wksk
FUth 5T sto] AL ol FF U Th(REE 3t Al 9))
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def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seq2:
if override or key not in a:
alkey] = value

int PyDict_ClearFreelist ()
A B2 (free lis) & vl gV Tk A E 5] S48 W@

B A 3.30] &7}

8.4.2 ZTigh A

o] o= set} frozenset Ao tf 3 58 APIo] ol xpAM 3] Ayt ofe] IS A &
LI5S A AA) T2 EF (PyObject_CallMethod (), PyObject_RichCompareBool (),
PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print ()
2 pyObject_GetIter()E XTI Utrh ol FA A XL E E F (PyNumber_ And(),
PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(), PyNumber_InPlaceAnd(),
PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr() W PyNumber_InPlaceXor ()<
E3Th.
PySetObject
o Pyobject AH §L set ¥ frozenset AR BEo 3t o] B S wi vl A8t o
AL AL A3e 1A 27 (FE AGH S FAT o1, T3} vy A gL A= Ahw A7)
Hreg E5(H2E AZLAAH) S 7He] Atk FollA pyDictobject 8 vl YT o] 2409
=t o2 A% A 4L Aow ARHolok s, WA & dGUth RE QA ak P2
Aol e zAel7 ek AW APLE £ 48] of FuTh.

PyTypeObject PySet_Type
o] AL F}o] A set L VEME= PyTypeobjectd 2B AUt}

PyTypeObject PyFrozenSet_Type
o] AL 1}lo] A frozenset F& YUEIU = PyTypeObject?] A2E A YT
&9 AA L2 E BE vl Ao the EAE| A 2E R Th VAR 2, AR P BE
ol Bl ]2 shol A AR oA AE LT
int PySet_Check (PyObject *p)
p7kset AAUY A B Fo A2 2 vyt

int PyFrozenSet_Check (PyObject *p)
p7} frozenset AR A H o] AAA~EHAH Z

tlo
rE
rlot
%
<
v

int PyAnySet_Check (PyObject *p)
p7Fset AA|, frozenset 7“Xﬂ T AE Yo AT Zg W

int PyAnySet_CheckExact (PyObject *p)
p7F set BRI} frozenset AR o)A 2 A B o] AArHAE©

_,d
i
g
oY
fifo
r 17
gt
il
<
v

int PyFrozenSet_CheckExact (PyObject *p)
p7F frozenset A o] A TH A H 63,] O AE AL ol W S ulslsh o}

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterableol] &3 WtEH AA & £335t= N 22 set S WSt} iterable
S AZe AL BE] Ao nuLL A 5 AUk ABetd A A e, oo nuLLg e
St} iterableo] A A & o] Bl 2] £ o] o} ¥ TypeErrorS A AU th AA A= J3S BALS
= 783 UTh(c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable®| 23| WF3tE A & 33 A 22 frozenset S WU T}
iterable— A2 4 frozensetS TS 7] Y& NULL & 4 S5 UTH AFSE A AeS, Ao
NULLE BF& S t). iterableo] A A2 o] B & E o] 0}1/] W TypeErrorS YA A A Yt}
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a

i

o] B Yol ol AE Ao s THS 4ot 222 A} RS

r]r

set ©]U frozenset?] A2HA
4+ e,

Py_ssize_t PySet_Size (PyObject *anyset)
set o]} frozenset AA| 9] Ao]E ¥I& s} len (anyset) & TS5 Ut} anysero] set,
frozenset & A H 32 JAH AV} o} W PyExc_SystemErrorS WA 7Yt}

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
e AAF Yl PysSet_Size ()9 WjaZ A,

int PySet_Contains (PyObject *anyset, PyObject *key)
WA 1S, HAFA] o 0E, A 7 HASE -1& 93ghyt) 3}o]# _ contains__ ()
A E b= e, o] T Sl Al Eﬂ"bﬁ]’ A S 9 A frozenset O 2 A5 W 33FA] 925U T key
7} Al B7F5 31, TypeErrorE R A Al A YT anyser©] set, frozenset =& A B o] ol
H7) ol PyExc_SystemErrors THAAA AUt}

int PySet_Add (PyObject *set, PyObject *key)

key & set Q2 H 29 —%—7}@1413} I 3t frozenset U 2H 2o & Z X3t}
(PyTuple_SetItem()* ¥ E‘r < of EEl 7] Aol A 22 frozenset o] Ft-g A+ ol AH§
g4 dsUth. 4FsH 0= O}Eﬂ -1 WU T key7} Al B 715 8HH, TypeErrors

ulAg/\] A4tk AAE Z7ko) 041‘/]—Ui MemoryErrorE WA Z YT ser] set o]t} I A H o]
AAEAT} O}b]fﬂ SystemErrorg Al YT}

B B set o329 AN Yol Anhno AHE T 5 SR frozenset ol A
Ardsol e AT 4 R3In

=

int PySet_Discard (PyObject *set, PyObject *key)
LA 2 A ﬂﬂ W 1S Whehstal, WA S A ko (ot | A= shA] s UTh 02 ‘ﬂ%‘f‘a}i, o217}
LASE -1& T YT A 5 gl 7)ol diEl KeyError E A7 A g5 UTH key7t
S Al & 758 TypeErrorg ‘:‘““/\] ’”4‘3}- glo]H discard () WA ESE &2, o] e Al
B7hs s A YAl frozenset & & A5 HE51A] k5 U T ser©] set oL} T A B O] AAHAT}
ol PyExc_SystemErrorE WA A YT}

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] 5]+ 42l Ao tf st A ZZE wEsla, serol| A AAE
A AT T Ao el NuLLS Mg T 23] wlo] 9IS W, keyError S WA YU T sero]
set o|tF I A B PO IAR AT} ob W systemErrorE HAAAI YT

int PySet_Clear (PyObject *set)
EY BE 24 UL HFUTH

int PySet_ClearFreeList ()
At 55 (free list) < H] 3 U T} 3 A

WA 3.3 =71

(i
09J
32
ofy
-
e
rE
rlot
s
<
v

8.5.1 &4 2|

stoldl 9t FAE 2 7HA 47k sy Th
PyFunctionObject
ol AHgH = CF2A.

PyTypeObject PyFunction_Type
o] A2 PyTypeObject?] Axdoln stol A g4 2 Yyt shold 22 e oA
types.FunctionTypel & =< Ut}

int PyFunction_Check (PyObject *0)
07} &4 AR (PyFunction_Type &) WA 2 widstuct v 7] W4= NULL o] ofi] o] oF gk}
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PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. = 1A code2} AXHA A &t A A S HE3-sU o). globals= 4o A
A 28 Sl A WM} Y BV 2ol ofof Fh
G459 A=Y} o 5L B AR oI A AAASUTh _module_ globalsol A 744 & T Q1%
7123k, °1+Eﬂ ol d 9 F2A = NULLE AAH U __qualname_ 2 9] o] 5 L2 gow
A7gE T

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New () 2} B]23}A| gk, 8k A1A| 2] _ qualname_ O] E
HRES AAT +E A== G qualname= 7SI E AA| L NULLO] o} oF FU T NULLO] W,
__qualname__ o]EZHEYX_ name_ oEFHEJ ZL ZFo=z AAFE L
WA 330 F7%

PyObject* PyFunction_GetCode (P_yObjecl *op)
Return value: Borrowed reference. 3+ 21 A op&} AFH 7= AA & wraghch

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. &5 A A op2} A#H A G d A4 8] & widghth

PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. & 2 A op2] __module__ 9] E ] HEE WFagh ) o] 22 Ayl
Aoz BE o5 2ot EAL A, stold ZER o AR 2 AT 5y
PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. 3+~ A A op2] Q1 A} 7| 2 ZES ¥13kstU T}, o] = 21 Ao HFZ o)L}
NULLY 4 A5 YT

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
5 A ope] A7k 712 gkS 874 FUTh defaulis= Py_None o] 1} FEo]of of Fich.

233l SystemErrorE WAIA 7] -1-& WEEHg T}

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. T+ 24 A op2} AFH FZ A
AR FEYL T ds5UTh

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
34 A ops} AR Z2AE QAU closure’= Py_None o1} 4 A4 9] FZo]ofof F]rh.
A 95l systemErrorE WA 7121 -12 WhEghU )

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. 35 21 A opo] o] H] o] A& witE gt} o] A2 7 d Ay v
NULL & 5 Q5 Uth

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
Sk A A opQ] o = H| o] A& A A T Th annotations> 4 2] L} Py_None ©] o] of gt
A3}t H systemErrorg WA 7] A -1S e T

it

W o o] AL NuLL o U A

8.5.2 OIAEIA HAME ZHA|
AAEA WA EE pycrunctiond] B el o)l Pycrunctions S AA o] AAst= RS
=]

L ‘ﬂ%}q\’/]— o] 79-4 PyMethod_New (func, NULL, class) @<= thAgc}.

PyTypeObject PyInstanceMethod_Type
o] PyTypeobject AAEAE Frol M A~ WAE §e UEhi L) shold 2 ade s
LS9 A syTh

int PyInstanceMethod_Check (PyObject *o)
o7 A2R A w A E AAE S WA th(PyInstanceMethod_Type @ YU Th. W7 W&

NULLe] ofyfof of gtk

I

[oo]
[$)]
o
N
I
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PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. M| Q128 2 A = AA S vkt th. funce 499 F&E AA o],
fincs A2V WAL 558 o) 52 B4k
PyObject* PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. A 2~8 2~ WA= imT} AFH T4 A A& wiaghoh
PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 2.5 A AFS 3] 3}+= PyInstanceMethod Function ()9 W3 &

.

8.5.3 DIME 24
W A = A 29 (bound) & A YTk WA S
825151 612 (unbound) WA (2% AR 2D AL 6L AEE S 9T

PyTypeObject PyMethod_Type
o] PyTypeObject AAE AL Fho] W ¥ A = & e Y
MethodTypeZ <% YTk

int PyMethod_Check (PyObject *0)

O
XY
rlo
o
©
rx
(1
fru
=
=
3
[0]
0

o7t FIA = AAE e WUtk (PyMethod Type @ YU th. vl7) M4+ NULLO] oFt]ofof
Fyrh.

PyObject* PyMethod_New (PyObject *func, PyObject *self )
Return value: New reference. M2 -2 WA= AAE S F UL funce 499 Z|E AR oY, self

Ul e} A o] of B AR AU funct WAEA £2D 0] £27 T4 T self
wuLLO| obu] of of gk,

PyObject* PyMethod_Function (PyObject *meth)
Return value: Borrowed reference. meth Wl A =2} AFHH Sk A A& wiagh ot

PyObject* PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. 2% ZAAME 9 8}= PyMethod Function ()8 W2 & WA,

PyObject* PyMethod_Sel€£ (PyObject *meth)
Return value: Borrowed reference. meth W| A =2} AAH AA~HAE v}

PyObject* PyMethod_GET_SELF (PyObject *meth)
Return value: Borrowed reference. 2.5+ ZAAMSE 9|31+ PyMethod _Self ()9 W32 ¥ A.

int PyMethod_ClearFreelist ()
A B2 AU A4 $ 32 £5 e,

8.5.4 Ml ZHH|

() AR oY 23 A5 o AL Tk o 3 Whe g2 A5
5 A AR 7 sl 4 R DERER R R L P
s3] Ao g FEt 2FF U gol AA2FHE, A AR AR A o] 2T ghol AH-F k.
o1& 3 A A 9 o F2 (de-referencing) & 4 4B M| = IE2 R e o] BLFUTH AM 2 A
A5 oz 22w A ek A AAE thE 2]

PyCellObject
A AR A AgH = CF2A.

PyTypeObject PyCell_Type
PEF Bt R

mof A FE e Mg
Z

lm
1

int PyCell_Check (ob)
ob7t A AA ™ F& MEFUTH obt NULLO] oh] of of T Tk,
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PyObject* PyCell_New (PyObject *ob)
Return value: New reference. ob 3f< Z33t= A A AR S w51 1&g} w7/ 4= NULL ¢

T A5yt

PyObject* PyCell_Get (PyObject *cell)
Return value: New reference. A cell®] W82 ¥F3tsh o}

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. A cell®] U] §-& WF3F3FA| 0k, cell©] NULL©] o} d X 2} Al A A QA &
gelehA] syt

int PyCell_Set (PyObjecl *cell, PyObject *value)
A AR cell®) N2 value A AT T o 97 S A1) AR v Gl Tz 2 oA
value=NULL & 4= Qlj\ Utk cell= NULLO] o}y o] of gt th; Al A7} o}, —10] w3k
85514, 00] whEkg v o,

void PyCell_SET (PyObject *cell, PyObject *value)
A A A cell®) & value. ARV FE 045 245 A b, AL 98 AL o ol A A

QF4 Ut cell-& NULL©] ofu]of of 531 41 7 & o] of g ek,

8.5.5 T = ZHi|

2= AAE CPython 78} A5 & AR AGIUTh 7 ARE 014 Fol Fof 97 e A 758
ST golg & thebyuich
PyCodeObject

T A7 E AW ol AHE AA ) € F2A. o He) =L AREA BAD 5+ A5
PyTypeObject PyCode_Type

©] 212 Python code ¥-& YEIW = PyTypeObjectd A2 AT

int PyCode_Check (PyObject *co)
co7} code AA A L v T}

int PyCode_GetNumFree (PyCodeObject *co)
codll Sl A o] A5 ek o

PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, Py-
Object *freevars, PyObject *cellvars, PyObject *filename, PyObject *name,
int firstlineno, PyObject *Inotab)

Return value: New reference. M| T = AAE wrEstUct Z8dS W57 93 ¢u) == AA 71 2
238, 04l £yCode_NewEnpty () & AHEBHIA 2. ilo] = B o] Aol 7} A @A 7] dgel,

PyCode_tew ()& 274 £5 3@ A3 shol A MAdo] 248 & Ygth

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,

int nlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyOb-
Ject *filename, PyObject *name, int firstlineno, PyOb-
Ject *Inotab)

Return value: New reference. PyCode_New ()2} B = 3FAH Y X AL AXE Y3 7}

{posonlyargcount ) 7} 151t}

W7 3.8 F7}

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. X7 ¥l :L]-O‘ o ey g AR S HETE 2t A ¥ FE A E ukE
ST A3 FE AR E exec () T oval () 8 }% AL =HAYTh

8.5.

o
N
I
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8.6 7|E} K|

8.6.1 L} ZHH|

o] API= C £ ol B2 2o W H & | /O (FILE*) Aol & E8h= WA 3t A A o] th gt foj 2C
API ] A/wﬂga] o] YUt stol A 30 A, J%"‘#éE%‘EAHET io By A AU o] &

T AAY ArE wHEG FHA 2 V0 Sl oA ASS Y FTh ool A é St T 0]
AHE+API°11ﬂ%ﬁPﬂﬂ@CﬂMOllﬂ,Ti?lELE]EH141 SREIES 4
Al io APIO]| HAM A3H= A o] EHFUTH

PyObject* PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding,
const char *errors, const char *newline, int closefd)
Return value: New reference. ©]1] &= 5149 5t 7| &2} fd=E ghol A Y AAE w5 th
Q1 2} name, encoding, errors D newline-2 7] 2 752 A-8317] 93] NULL & & A5 YT}, buffering>
7123 A&7 A -1 d 5 AF U nameE FAIE 3L, o] A WA SRS 5 A
HUth A Al NULLE REEZY T Aol i B A A2 io.open() ¥ AHAE
e IE

F«'
119
L
L
2
o
X
R

azzﬂﬂﬁéiﬁﬂ}ﬂ AMAY ASS HA L Jleng, 08 +F2 5+ 7] EAket
el o2 o714 28 EAF LA 5 A5 U1 HlolE e o4 £8 )

WA 32004 AA: name A EZHEE F AU

int PyObject_AsFileDescriptor (PyObject *p)
pet #HA 34 7| AE int 2 whERIoh AA 7 e,

gol MAF Tk 19 gow
A9 ileno () WA =S 9o d T2 LT ol 4L EA F2E ek of k3, 2 el
el 7|7 g0 WA T, 4558 A9 8 4 4o 18 B

PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline ([n]) & 53t} o] 5;}5;\—% AA poll A &S A5
Ut pe F4Y AA U readline () MIAEZ Je 999 AA L 5+ A5 UTh no] 0ol ¥, &9
Z 013}47110401 &3] 3‘*%2 8475149 nol 0E Tt W, nubol E o] 42 st A g A ekt
29T 2ol DAL F YGuD T AF 0 L 2l 5 wrebul Wl B ARl o Wha U
I nol OED‘r %, o] o} AAglo]l & =5 JAT 914 Jloﬂ SA =238 EOFError 7}
A o,

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
A& handler £ &3l v} 7] W2 JLSES io.open_code () & ARMA QN F22 A4 o ot

handler+= & ©] PyObject * (*) (PyObject *path, void *userData) ¢l §4-o]H, of 7] A
path+= PyUnicodeObject ¥o] B3 WE}

=
E
Hog AdFE Zo| AR 1AH 9 Ak (frozen) sys.modulesol 9tk &z
! > X ESI= AL 94 AIL
P
=

o yFile_SetOpenCodeHook () °f o3t
Foba ez e} 2155 o w o 9 & AT

ol e Py_Initialize () Aol ZE3E I
Raises an auditing event set opencodehook with no arguments.
w7 3.8 F7}.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
AA objE v+ ﬂ.*zﬂ pol EUTH flags Al A9 £ F 43 E& 1= Py _PRINT_RAWY YT}; 520
A, repr () hA AA 9 str () o] 715 Ut ’“16}‘{1 02, Asjetd -1 W A g3
o2 7F 44 g Yth
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int PyFile_WriteString (const char *s, PyObject *p)
24D 52 542 AA poll LUtk AT W 02 vhekaha, AshSHE 1S WMBAFTH H A3 o9 7}
A A= Yh
= H

8.6.2 2 A

PyTypeObject PyModule_Type
o] PyTypeObject 2T A+ gto] A BE S UHEPY YT o] A& types.ModuleType & &
sholm =2 1 90] w2k

int PyModule_Check (PyObject *p)
p7H2E AA ol AY 28 AA ] AH Fold g Wt

d
°
o

int PyModule_CheckExact (PyObject *p)
p7t & AA o) AW, PyModule Typeo] A E § o] ofy

=)
mh
o
l-'E
e
ot
L
v

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ 9] EZ|HE7lnamel 2 A A A N 2E AAE w3t &
59 _ name_ ,_ doc_ ,_ package_ % _ loader_ SEFHEZAYAYTH(_name__
= Al9stal RF Nonee 2 AP UThH; _ file  OlEZREE Ao A2 TEAHS] A <]
ek,
WA 3.39 F7%

WA 34004 H7A: _ package_ 2} loader_ 7}Nonel & AA Ut

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule NewObject ()2} B]523FA] 2h name ©] U 2= 21 A ) Al
UTF-8 2 A3 YgH x4 Jch

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module®] ©| 5 & 7+S F8st= gAY g AAE ¥-Eg Y} o
WA= BE AA Y __dict_ AEHHFES} ZHUTH module©] BE AR (& ZE AAY A B
&) 7} obU ®, systemError 7} ¥ 831 NULL o] ¥FEHE U Th,
e 2EY __dict_ & FH 235HA T thE PyModule_* () ¥ PyObject_* () F+E
A85E Aol ExuTh

PyObject* PyModule_GetNameObject (PyObject *module)

Return value: New reference. module®] __name_ S WUt} g o] A|&31A] AU, B4 9]
o}y, systemError 7} ¥HA 831 NULL o] BFEHE U Th,

B A 3.30] 7}
const char* PyModule_GetName (PyObject *module)

void* PyModule_GetState (PyObject *module)
EES (HH), S EE AL A A WEe E5E Vel ZAH U NULLS WHEe Y o
PyModuleDef.m_sizeE FZ3IHA L.

PyModuleDef* PyModule_GetDef (PyObject *module)
25| j=o X pyModulepef FERA O thdt ZAE U BE o] FY oA T2 A] Fgkod
NULL-S BFEHgh o}

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ o]EZ|HEE AR5t moduled] 2EH 31 o] &5
Ut Ao H A AU FUIE EALG o] ok W, SystemErrorE WA 7] AL NULL=
WU T 238 A o fURE Ao the FxE Sy

WA 3200 F7}

const char* PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject ()} B8R T (utf-8° =2 <l

Hy
ol
o)
1=
e,
o,
tlo
rn:
it
)
v
O
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WA 32FE 9 A : PyModule GetFilename ()2 QI QJ T & g= 5t H o o3
UnicodeEncodeErrorE WA A YT th4l PyModule_GetFilenameObject ()& Al
Al 2.

CZE

]
fob

713t

RE AL ANAOR B BE (27 B4E NEdE B4 Solng) o Asn v

ST} PyImport_AppendInittab ()& AFE3e] F718) ol A o] J Yt ZA| g W82 building
U} extending-with-embedding & #2314 Al L.

%2713 4= RE A AAHAE pyModule Create () o] AEstn A3} BE A S wksksl AL,
Ao F2A X}Zﬂ% H&%o}oi (A 2713} € 83T 5+ s Th
PyModuleDef
TEAAE N =Y 2o R
ol o] Ao R 27|3H HpT
PyModuleDef_Base m_base
o] W £ g}At PyModuleDef_ HEAD_INITE X 7|3} Al L.

EANE YTt BE Ao FRA. ANA 02 7} mE o)
7t shupe

X
e o

El>

const char *m_name
M 2ES ol 5.

const char *m_doc
REY S2EY; YA O & pyDoc STRVARE WEo| 3 S2EF Hp7F AR H U T

Py_ssize_tm_size
EEAEHE AE AFo] old PyModule_GetState ()2 23T F A= B
Ao A2 = dsuth o] AL o AE JEZeHAA RES AHESHE
R U
ol MR ALK

m_free 471 S

(E /\] m stze% 7207 &3y u, 25 A7 S A2 o (Ut

& o]
5o
m_sized -12 AASH EEo| A JefE 27| uf 7ol A B JAHZ 2 HE A DA =
S7bold groz AR HY RELS T
Uﬂ gl g2 A dUth v A 273l =
ZEA 3F Y82 PEP 31218 ZXSHAHUAI L
PyMethodDef* m_methods
PyMethodDef o2 71E¥ € BE FF FF HolEol theh 298, F7t gloe nuind
T AF Yk
PyModuleDef _Slot* m_slots
oA 271318 A X FY wd, {0, NULL} FFCor FRPUT OEA 27|35
AH&-8H ], m_slots= NULL ©] o] oF ghU T},
WA 35604 M7 1A 35 ol Aol o] Wulvk G4 NULLE A4 E glom, the ) 2ol
Aol 5) %1 ok

inquirym_reload

=

T averseproc m_t raverse
25 A7 9 GC @A 5 55T D4 B4, B ex] o R NULL. o] F4E BE AE 7R
3= 7] Aol (PyModule_GetState () 7F NULLES ¥1&-8 4= Q15U th, 28] 11
F7tANE 7] Aol T2 £ AFYTh

inquirym_clear

25 AA S GC A Fol 25T A (clear) il BRSHA] O NULL. o] e &
5 "‘EH 7} @95 7] Ao (PyModule GetState ()7} NULLS B_wyg d&Urch, 2181

Py _mod_exec 7 AYE 7] Aol &2 4+ JFUTh
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Jfreefunc m_free
2 E A ek oAl B0l 52 Bk, DGR ew L. o et 2E At B
A= 7] Aol (PyModule GetState () 7} NULLE ¥F8st 4= Q5 Uth, 18] 3 Py_mod_exec
Ft AR 7] do] 529 4 stk

w PEAMNE A VET AT 5 A5 U ol AL (VA 2713 23 5,
e F 2 E 44 95 F e A TUh
PyObject* PyModule_Create (PyModuleDef *def)

Return value: New reference. def 2] 7 2ol uh2}, Al & AN E 25Ut} o] AL module_api_version©]
PYTHON_API_VERSIONS 2 A AW pPyModul eﬁCreateZ () A E 23}

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def 2] 7 2] of| w2}, API ¥ A module_api_versionS 7} 3 3to] X 28 A
A WEUC 9 Mdo] A8 Sl Az el el WA QXA 0 W, Runt imeNarning &

A U T,

FI: o] YL R Pyiodule Create ()8 A ARG oF P Th B43 DLW W w ALS
34141 2.

Z2 713} ol A WEkE 7] Aol 23 28 A= dRPA 2% pyModule AddObject () 9k 22 TS

Arg-sto] 291 U,

CiohA| =713}

g2 A B B RS (A 2713)) B 2 A5 AY UL o YO BE A HP REL
slol W 2 &3 T H]%'@]‘ﬂ] &g 27]§]-1_ E'—% A 7F =] A wf o] A A A (creation phase)
o} 21 ¢ A wfj o] A3Y A (execution phase) Z EZFH Ut FEHLZ Ze29 _ new ()& __init_ ()
o A = 5§ AFE U

oA 37l§}2 AbEEte] TrEo W REF 2, o] RELS AFE0] obd Yttt sys.modules FE< Al
A3 2 EL A QEE SE, A B E AN BE0I A1, ol F RES A% pu A 4 o] A8

Ut - gtol ¥ 53} Wﬁﬂx] duoh 7]%7‘42E, 77’0 Ao sl o8 RE2 FYHololof

FUTH: S A4 E B BB GTE 044 Gtk 3, 2E AHE 2 E 44 (1T 5

PyModule_ GetState()‘E/\}i’LOH/\‘])b]-l 14]4‘1(7]-Eﬂ BE9 _ dict_ Y PyType FromSpec ()Ll ZE
BE A F o2 0 2 A 2 o of g .

A Aoz /g9yt o=

o 2
EEE 5%114 o= Oxlﬁ}“ % drH o g o] B S Th

oA 27138 2 F8t7] fl6l, 2713} &4 (Pylnit_modulename) = W] o] YA &2 m_slotsg 743
PyModuleDef ?lé\::jia BL3kshu o) B13ks 7] Aol PyModuleDef AAEAE T} H4-E A}-231o
Z7)3}38) oF Fth:

PyObject* PyModuleDef_Init (PyModuleDef *def’)
Return value: Borrowed reference. 25 73217} @3 I =2 345 gnla 7 B ustE= SvlaA 275149
glo]xd Az o] Al et
def & PyObject *Z | 2 E St A, o 2] 7} A 61 NULL-S W3y o)
WA 350 F7}
25 29 m_slors W = PyModuleDef_Slot XA v & -& 18] A oF U t}:
PyModuleDef_Slot

int slot
obe) A AL§ 7153 gt ol A MEE, &% D,
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void* value
2% D) W} 1 o v 7} depA s, 259 2
WA 3500 =7}
m_slots B} -2 id7} 021 & F 53 oF gtk
N8 A SE e ve 2Hh
Py_mod_create
R E A AAE BS99 BEHE B2 ARTUTh o] S22 value EAE] = THE T 2L
AW e e B4 5 71el Aok gtk

PyObject* create_module (PyObject *spec, PyModuleDef *def )

o] g~ PEP 4519 J 2 ® t) 2, ModuleSpec QIAE 28} BE Fo| & WHUTh Al 2 AAE
HEESEA U, ol 218 A A 8tz NuLLS HEEef oF ok

o) Pt H Ao FANF UL 58 2L RES O] JEE e n Awste £ 21}

HE B 2= 9lo] A, 919 9] Slo| M T EE T E3HY J%WD‘r-

shte] B Y olA o3 Py_mod_create €= AR T 5 th

Py_mod_createZ 7<]7§'<5]—Z] o, AXE AX}= PyModule_New () § AH-&3te] 4yt 25 2
AE Yt o522 Y7t O]"/]‘j/]'specq]/ﬂﬁﬂ‘/]q» g EEolGY BE HYYE FHHA
25 AS FxRAA SH“)“AZ]"H TR AU AEY JIE T UE o EEYdXEH
=2 7] 9

RhEhE AL bytiodule Typesl 4282 d F2E @i 9EE Fd ojEERE 4
J3t Q171 & A U= F REFSAET 31%‘4‘3} 131‘/} PyModuleDefoﬂ NULL©] O}‘/]
m_traverse,m_clear, m_ free,OO] 0]— m_size; =+ Py_mod_create ©]2]9 £ &0 3o
W, PyModule_Type AAEA THHISHE 4= 9151

Py_mod_exec

BES AYH) A BEH L G4 E AFFUTh o AL oA REY HEES APShe A
ESFUL: GNA O, o Gt U294 45 E RE 2T UL §49 AEL 023
24U

int exec_module (PyObject* module)
o 2] 7§19 Py_mod_exec €% 0] A=W, m_slors v G ol e} = A HE A 2] g U T
thkA 2 7] 3}o] th gk AhA| 3 W82 PEP 4895 FZ 8] Al 2.

R4 M g4

| —
s dd s

X

e 271808 A8 Y W 2 ol A e B2t BEH U o5 A4 AU S
Aet, s 50l 28 AAE FAz A4S o 29 th. ®E l
PyModule_FromDefAndSpec¥} PyModule_ExecDef& B & &3 oF ol 72314 Al 2.

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. 5] 3 25 2] 7 2] 2} ModuleSpec spec2. 2 A 2 & 21| & w5 Ut} o A
2 module_api_version®] PYTHON_API_VERSIONC 2 A AH PyModule FromDefAndSpec2 () A
9 5 Ao,
W 3.50] F7}

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef  *def, = PyObject  *spec, int mod-
ule_api_ version)
Return value: New reference API YA module_api_versions 7} 3to], Fo] X &2 A 2] 2} ModuleSpec
specS 2 M BE xﬂ‘é WUt S WAool A =0l o=zl WA X3 o,
Runt imeWarning S WA A AU T

f E[>’
L
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3. o] d4= ) E pyModule FromDefAndSpec ()2 thAl Ab&3loFdyt); 435 28
W AFE B £

B A 3.50] &7}

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def’)
def ol ARH BE DAY &F(Py_mod_exec) S A2 Fth

HZA 3.5 F7}

int PyModule_SetDocString (PyObject *module, const char *docstring)
module &) = ~ E ¥ & docstring_ 2 A ASY o] & 4 = pPyModule_Create Y}
PyModule_FromDefAndSpec< /\}—9-6}0:] PyModuleDefoﬂ AEESUHEU AFo02 5

Huth

B A 3.50] &7}

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
NULL & & functions W] € 2] St 5 moduleo] 7' Ut M 29 of st Z]—/‘ﬂ :} Yl
PyMethodDef A" A& FZ 84 /\1 (T EE ol 3l 7w, Ce FHH 25
(&= (functions) ) & & ‘E‘W o7 A WA w7} Hp 2 ¢§§ FAsto], gkl ”EH’\-J OV\
wl A = 9} S AFSHA U}‘: Y. o] @'—T—% PyModule_Createq- PyModule_FromDefAndSpec
AFR-3}e] PyModuleDefol A RES UE W Ao 2 T Uth

WA 3.5 =7}

x| 4

[0
ok

Py
T

[
i
>
oto
;[;
di
E
ko
i
>,
o%
[
it
-3
>
fofs
e
i)
rlr
%
:{2
fu)
i
2
B
N
ot
i

EE 2718 (deA 27
AETE A E BEAAH 2
int PyModule AddObjec (PyObject *module, const char *name, PyObject *value)
name 2. &2 modulel| AAE F7Fg Ut 252 273} oA A E 4 gle do| e dyth
3 A value°ﬂ"41€f} 25 U olE Al -15, 455t 0= Wy ok

Fa: Fx2E FAE OE 9 238, PyModule_AddObject () & 45 Al W value] =
75 AUt

o] WhEt gh-& B ok 3k, ol 2] A| ZEF = T 5 O R values Py DECREF () 3| oF &
SEUTh AR ol

Py_INCREF (spam) ;

if (PyModule_AddObject (module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module®| 735 35 name o2 F 71U th o] M| P REY 27135} FolA A
S1gLIch ol A -12, 43 51E 08 WHEE L B

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
moduledl FA+E 7} name 2 2 F73Uth o] HO| e BEY X7)3} oA AR
AF U AL value= NULLE ZUoF T ol 2] A 15, A3 Al 0= t&%‘r%“/l o}

int PyModule_AddIntMacro (PyObject *module, macro)
module o int 4+ E F7FFUth o5 H FHL macrool A HF YUt oA E E o
PyModule_AddIntMacro (module, AF_INET)-2 AF_INET 3= 7}X int A4 AF_INETS mod-

uleol] F7FUth ol H Al -12, A&3Hd 08 REy o
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int PyModule_AddStringMacro (PyObject *module, macro)
module® FA+E & F7HU o

2E X3

ge 273 A4 dezelele) AYaEo| M 258+ Y AFE BES WEUT o BFol
25 gool Uja Fxvos RE AANE AT 5 Y T

o) F45L TEtA 27)318 A8 5] BEOI A REAAE A5A 5Tk B Aol A 283
Bl o] A wEe A 4 97l MEYLITh

PyObject* PyState_FindModule (Py MaduleDef *def')
Return value: Borrowed reference. @A 21 8] Z 2| ] of] th &l def ol| A 95 o] 2 2 & AA S vistshy )
o] MM EE Aot WA 25 7"zﬂ7}PyState AddModule () 2 A€ Z 2] €] Aejo] g 25 o
°‘°ﬁ°¥ Ut sid 28 7“}4]% e g AU AE B AdH o oFF 1 d = A ¢k, NULL
= Wk

int PyState_AddModule (PyObject *module, PyModuleDef *def )
o AdE 2E AAE Az e Ao A AT} o]= PyState FindModule () S E3)
5 AR A~ T S T

Seh 271848 AHE Ste] BhE mE o8 &} AT

FolHe RELS YXE 3 F A5 F pyState_AddModule S TE3BE, BE 273} 2
oM EEde A2 222 dUH GHAR FadUth. 29 AA 273 ZETH 5
PyState_FindModuleS T &3t Ao ut GYA A T&0] ZRFYTH o] T4t 2 1)
GFAZEMAYUSS 7 AT AU (A TE8tHAAH, L83 A Ao o3 ApA g
W&ol el s g 7S F2TFo2H)
destd 02, At -1& gyt

W 3.3 7%
int PyState_| RemoveModule (PyModuleDef *def)

defoll Al =] BE A& Az g Fejo| A A ATUL d&3td 0S, Asfstd -1
wlslal) o},
WA 330 F7}.
8.6.3 O|E{2|0|E{ ZHA|
ho] W& F e HE olH#EolH AAE AFFULE AA, Adx OIEifﬂolEiL __getitem_ ()
HAZE A D3t O‘«H Ald 2o} AUt ER= 285 A2} 55 A1 S (sentinel) Fh-& AHE-38FAL,
A A2 Z FEo Y& S8 ES &30, T8 AT Fho] vigkE uj 15%51]01 AL FE3oh

PyTypeObject PySeqIter_Type
pPysegiter New ()2} W& AJAL Foll et iter () W To] & A AF P Ao o5 vhekd
ol E @l o] ¥ A o] that & A

int PySeqIter_Check (op)
ope] @0l Pyseqliter Typeol® & & F U

PyObject* PySeqIter_New (PyObjecl *seq)
Return value: New reference. QXF Al 2~ AR seqe}t A 2531 o] g & o] & wragUth A| A~
BT A Al A] IndexErrorE 427 ¥ o Bl g o] d o] Zd Ut

PyTypeObject PyCallIter_Type
PyCalllter_New () iter () W shgo] 5 QX & 2] of o] 5] wiatd o] g & o] ¥ A Al oot
L

int PyCallIter_ Check (op)
op¥] Bl Pycalllter Typeold FZ EHFUTH
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PyObject* PyCallIter_New (PyObject *callable, PyObject *sentinel)
Return value: New reference. M| 2 o|Eldo|E & &S Ut} A HA v 7] W4 callable2 v 7] M4
R0l BT 5 S R E sfoll 22 B AN 5 A5tk 4 T FS ol E ol M| T FEE
HE$}s) of 3 T/}. callableO] sentinel 9 742 7+S vl3lsld o] Eld@lo] M o] 22 E U]

8.6.4 CIA3EE A

(23YE) &AM AN =L HES Lt AANYUTh TASL Y AR GA Vel 9%
ek,
PyTypeObject PyProperty_ Type
WA tAagE HELS 938 AA.
PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference.

PyObject* PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
Return value: New reference.

PyObject* PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
Return value: New reference.

int PyDescr_IsData (PyObject *descr)
23 FE AR deser7) vl o) B o] EBRHEE 7|&3 1
ARE EH]F YU desers= Y23 HEH 7“;(1]0% kUL &7 A b= sy th

PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.

8.6.5 =2}l0|A ZHA|

PyTypeObject PySlice_Type
Setol & A7) B A, o) AL o) AS ] slicest ZHUT
int PySlice_Check (PyObject *ob)
ob7} &&fol 2 A Fg Wkt ob NULLO] ofy o] of g th,
PyObject* PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. A A A 7k & M 22 &Ttol2 AAE HI3sHU T, start, stop D step vl 7]
WAt 2e o] 29 Sefol s AA o E RES] o w A8 YTh BE ghe NuLL 9 5 glow,
o) A% Noneo] A ol Z 2 e AR H U A AAE BT 4 goW LS MBT .

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py ssize t*step)

Z o) 7} length 9l A| A AE 7} 3Ho], & 8bo) 2 A A sliceol| A start, stop & step Q1A A~ E 7}4 34t}
length . T} 2 Q1A A~ ]ai A2 gk

A2t 0L wEksta, ol W ol 9] AA glo] 18 ¥k (1 El A & &7} None©] ofu 11
A2 A A = 3l oluf = ﬂ]ﬂeﬂﬂdi 1%1__1‘41:]'

o] 715 AHg3ta AR = & A YT

WA 32004 WA Aol slice W] 7] W42] w) 7] M2 & o] PySliceObject * U Th

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step, Py_ssize_t *slicelength)
PySlice_GetIndices ()E &3t thAI U Z o] 7} length A| A5 71 3Lo], &8l
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A A sliceol] A start, stop X step A 2Z 7} A] _?__Tl,slzcelengthﬂ] & glol 29 Aol E A ATt HY
EHlojd A At dut Eefol 2 Ao g FA 0w AT

458k 02 kst ol A9 & AR -1 Y T

Fa: o] FLE IAVNEZAFAT S Y AlF2olE A S AR BRI TE2
PySlice_Unpack ()2} PySlice AdjustIndices ()9 22 thA|F oo gt =

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) <o
—0) A
// return error

}

<=z tAgE

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

A 32004 M Aol & slice Wi 7} 2] w7 M4 G o] PySliceObject* 55Ut

WA 3.6.1004 WA Py_LIMITED_APIZ} A AT o] YA &AL} 0x030504007 0x03060000
(Z83LA] &-S) Aol L 003060100 o] AFe] Zre 2 AAE ¢ oW PySlice_GetIndicesEx ()
= PySlice Unpack () & PySlice_AdjustIndices () EAIESt= a2 2 AP YLt A=}
start, stop A step= o 2] H FH7FE U}

WA 3.6.15E 9 A : Py_LIMITED_APIZ}0x03050400X T} &A1} 0x030600003} 003060100
(ZF3HA) @9) Aol ol gro 2 44 9o W PySlice GetIndicesEx ()& HAE T+ AuIch

int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_ssize t *stop, Py_ssize_t *step)

& gfol 2 MA| Y start, stop W step Ho]B] AHE C A4 E 5T YTl PY_SSIZE_T_MAXH
T} 2 S PY SSIZE_ T _MAXZE Z£’~o] £ 0|3, PY_SSIZE_T_MINX T} &£ start &} stop 7=
PY _SSIZE_T _MINZ Z 83| H0|1,-PY_SSIZE_T MAXH® T} 22 step F= -PY_SSIZE_T_MAX

%83 F Ut
oled -12, 4F3he 02 WE
WA 3.6.19] 37}

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize t *start, Py_ssize_t *stop,

Py_ssize_t step)
A7 & length F o] o] AJ AL 7HA 8o start/stop S 2Fol & JHAE A FU T HH € Hojd
oldl A= Auk Lalol 0] 2|9} QA WFAl o 7 A=)

Sfo] 29 Aol & NSttt 3 AT dUTh stoly I E=E T E3HA] kFUTh
WA 3.6.19] F7}.

o

8.6.6 Ellipsis ZHx]|

PyObject *Py_Ellipsis

A2} v}z

J::

st W Ellipsis AA. o] AAlel & WA} f&UTh = 059 BAse] o 2
A% A2l s oF Gtk py_nonedh mHAAA R AZE AR YY)
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8.6.7 MemoryView ZHR|

memoryview AAE C 42 17 JAE o] A% U2 AR} AR 2 42D 4 it sho W AA =

=E3Uh

PyObject *PyMemoryView_FromObject (PyObject *obj)

Return value: New reference. l:H 5 o1 B d| o] 25 A|F 5= A A o] Al memoryview 2 A S 75U T} obj
7} 2 7] 7453 v o Al-Z2S A D5, memoryview AR = A7)/ 7|7 EH 1, 28 A ko 97

A-gol At Al At ZH'“/’mﬂ we} 917/ 7 8 5 AU T

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. mem=S 35 ¥ 3 & Al-8 3} o] memoryview 2 A & W5 Ut flags=
PyBUF_READ Y PyBUF_WRITE & sty d 4 l& U th

B A 3.3 F7}.

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. F ol A W5 FZA viewsS ZHA= memoryview A A S w5 U o} 7ekst

Hlol E W # o] A9, PyMemoryView_FromMemory () 7} A& = = gy}

PyObject *PyMemoryView_GetContiguous (PyObjecr *obj, int buffertype, char order)
Return value: New reference. W3 A H#H o] ~E Hol3t= AANZHE wlBE %5 F3( <C> 155
(F’ortran order ) & memoryview 21 A & 5 1/] t}. W 2 2] 7} A< A o] W memoryview A A = A

W52 & b AU ch 292 9o, B AL o] BhE ol ) 7 memoryview = Al whol £ 7] &

7 gyt

int PyMemoryView_Check (PyObject *obj)
A A obj7F memoryview A H 2 WU th d A = memoryviewd] A B FEAE T

Rzt

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A= 2} ¥ ¥ 2] memoryview 2] B] 7] B AR ] 2 ol H & E 8 F Y T} mviews 9HE A] memoryview
Aadojof g ol AR s B SASA o A7 AAls ok gt 137 ghow
FE 9% A&k
Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] Wk o 2 St = A F A A A o of ¢ E < B Y} memoryview 7}
PyMemoryView_FromMemory () 1/]— PyMemoryView_FromBuffer () @'—’-F = 6‘]— 1/]- = E’l—%
o] ] © ™ NULLS ¥FEHsH U o} mviews= YFE X] memoryview Q1 2Bl 2~ of of gt

m{n

shol A& oFst F2E 17 AME AAFUTh o F2E A4 7ASE T A4 FAAA AA Yol
it A WA E ke 2 AR o), B WAL A1 e @ Aol A zeb 2 e g

int PyWeakref_Check (ob)
ob7} FZE AAY m2HA) AA W 22 B,

int PyWeakref_CheckRef (ob)
ob7} 2 AR W Fe g,

int PyWeakref_ CheckProxy (ob)
ob7} A AA W FE Wk

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob 78 | || EH?} oF3}l Az AR S uE UL o] AL FA N2 L A E
%Eﬂ—f—z] T A 22 AAE B AT 2l o] HAE A= %}QHD}, 71E =z 7—7‘47?1] 7hRkgkE o sy
o} = AR v 7] W40 callbackL ob7} 71H) A X E w S L wi= 2yl 7nx1]7}% 2 9 aUr;
3tk w7 HEE ‘?:LO} o] of 3=, oFst = A A Z]—xﬂ ?:] Ut} callbackS None o]} NULL ¥
5 95y 0b7} kLA FZE 4~ = AA 7} ob Y ALY, callbacke] Z &£, None == NULLO]

o} ™, NULL3 Hk8}5lal TypeErrors WA A Y th
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PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
Return value: New reference. ob 4| o ] 8t &F3t 2 Z=A] AA & .
FxE SHUFAW NELR AAE A= Ao EFH A= SsUth 71E =

Q5T 5 WA 7] 849 callback b7} 7PH A £ o] AL W 2L AA 7

15U stbe] vi7) W& ol Sofof s, oFa % AR 247 91 o callback & None

GNULL @ S5 AUt ob7} okabA B2 B 9 A A7} oby AL, callbacko) 2] E, None

= NULLO] o}U ™, NULLS %83}l TypeErrorE WA A Z Y th.

—

=1
2~
T
2~
T
[e]

—_

=

PyObject* PyWeakref_ GetObject (PyObject *ref’)
Return value: Borrowed reference. 2¥3t 2% (ref) 2 58 Iz 9 AA & vy} #x7
UA] kO W, Py_None HHEHHU o}

_ﬁ
finj
rr
Ml
(]
)

F3: o] ot wxE ARl U WY F2E WAL o) ANE A% AL B
A7 D 5 e L3 UL g AL S, AA ol o3 F4 py_ncrerE () E BEH oF
#E =PI

PyObject* PyWeakref_ GET_OBJECT (PyObject *ref’)
Return value: Borrowed reference. Pylicakref GetObject ()&} FAFSHA| T ol 2] AALE 3314
ruaze 2dE

8.69 A=
o] A7 Aol that XA 3 A B = using-capsules & 231414 £
WA 3.1 F7}

PyCapsule

o Pyobject®] MH P& BT e tehln, o] IEE FH HECIES REYY
Gh(voidr ZOIE %) AGslof 3 C 84 BEo| 43 UTh o AL & BEolA 49 C
P4 EAHE OE LB AR T 5 A BEL U 55 AEHER, AN QEE WAYES
AHgatel 5Ao s 2EY BE] 49 H CAPIY AA 2T 55Ut

PyCapsule_Destructor
A& ol vl 3 5} A} (destructor) W . o] A Aol H Ut}

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor &% 2] 2] u| &= pyCapsule_New () S ZFZIHAIA L.
int PyCapsule_CheckExact (PyObject *p)
AA7} pyCapsuleol ™ & S F U

PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. pointerS 7} &3} 8t= PyCapsules 25Ut} pointer Q1 A= NULL 9]
e R
A std, o9& A7 3kl NULLE Rhehg U T

name AR £ NULL o} §ER C 2 Aol tha EAH D 4 Ik nULLo] ol B, o] £
dLe ARty 23 FAF o] oF YTt (destructor W F-o| A A& == Jd54h)
destructor AAL7FNULLo] o} W, AEo] ot 2 u] &S AAZ TEH YT
ol AES REL AJEZHER A A3 ¥, nameS modulename.attributename® A & 3l of
Tyt o] FA st thE RE 0| PyCapsule Import ()& AHGSt] e d2E T+ 95
g}

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)
g ol 21784 pointers 7HA F Ut A8, o ] & A7 tal NULLS HHEHHY T}
name )7 W= 740 A 4H o] 53 W27 vl ¥ of of gk Aol A o] Fo] NULL
o ¥, A nameX= NULL o] o] ofF T} Tho] M2 C T stremp () &

o) g o,
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PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Heol Agd AA oA A& vk oh Ao, o] & A A5 NULLES
714 0] NULL 543 18 20 22 I AQUITh o) 1L NULL ¥HE =8 Tha B8 BE T
W3] 8l8{ W PyCapsule _IsValid() Y PyErr Occurred()E /\]-9'-5]-33 Al L.

void* PyCapsule_GetContext (PyObject *capsule)
Aeol AZE A AH2ES WAl Afstd, o 9] & A Sk NULLS WY T
740 NULL AU AES 2h 2 U AT o] 2L NULL ¥ TEE T B8] By
t}; &3] 8t PyCapsule IsValid() Y& PyErr Occurred()S AFRS

—~
>
>,
to

const char* PyCapsule_GetName (PyObject *capsule)
Aol ARE BA o) 52 WG AnshH, o 98 AH 5D NULLS W)
Aol NULL o] 5= Z+ A2 A dUTh o] A2 NULL ¥ T =5 tha BT 8HA vyt
H&3] e PyCapsule IsValid() Y PyErr_Occurred () S AFE3IAH AL

void* PyCapsule_Import (const char *name, int no_block)
15e] A oSl HE0 A C Aol Bl OB & X E LT name vl
attribute A ¥ ] EZREY HA| o] 52 AAd ok FUth Aol A name, o] &
A3 2S5 AA S oF FITh no_blocko] FolW, BEeA 9y RES YEE T}
(PyImport_ImportModuleNoBlock () S AF&3]A). no_blocko] AR o), RES JHHSHA o
FE ShUth(PyImport_ImportModule ()< ARE3HA]).

5 AL W pointerS WHEF Tk, A7) 5, 9] S 4B 33 NULLE WY o).
int PyCapsule_I sValid (PyObject *capsule, const char *name)

capsule ©] &2 3% A A A E T &Y o} S E3 AL LS NULL ©] o Y dH,
PyCapsule CheckExact () & E.»]—E]—J_ NULLo] o} Z 7} A& 1, Y+ o] Z o] name v 7
o dATUL (HE oSS v St W Y8t A H = pycapsule _GetPointer ()&

DT FREN

%, PyCapsule_IsValid ()7} 3gk<& Wr&std, 2 & H2AH(PyCapsule_Get () 2 & A &3t
EEgp) ol et sl AT ol EAAFEUTH

AR 7L RS ADH o] 53 X8 00] obd Fh vk th 182 9o 0.5 W Th
o] T AsfjskA ks yth

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule Y F-2] AEI~E ZAEE context 2 4 gt

A 239 0S wasty ) Aol s 0o ofd gHe wiEElw o 92 A A}
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

capsule W3- 2] 2}3) 242 destructor 2 4 A g T},

4F 3t 0= Wyt Asfshd 0] opbd g Whehstar o 9] & A Tt

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule Y F-2] ©] 5 & nameo. 2 AR Pt NULLO] o} H, o] F2 FeHt} 2 A5 o] of
Gtk Agol 449 ] A nameo] NULLO] o} W, o] & A 5Hel 3L A 5HA] ekt

55 02 MAFUTH AN 5HE 00] obd ghS MBS o 95 AR FUTh

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule W F-2] void 3 2 E] & pointer 2 4 A gt} Z QA E]= NULLO] o}d 4= 5 Th

4359 02 MBI TE A3 5E 00] obdl ghS WS ]9 S APk
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8.6.10 X||L{|O|E{ ZHA|

(yield) 3l+= 35 o] B gl o] Eslo] vhE ol F Ut
PyGenObject
A ol B A A ol AH&E = CF2A.
PyTypeObject PyGen_Type
Al el ol e AA ol s &st= 3 AA
int PyGen_Check (PyObject *ob)
obZ} Al o] Bl AA ™ F2 25Ut obe NULLO| of] o of gyt
int PyGen_CheckExact (PyObject *ob)
0b®] P o| PyGen_Type©|H = F8F YT} ob= NULLO] ofu]ofof gt
PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame Aol 71913 A Al d o] ] AA| S wrEo] ¥lggh . o] S
frameol| T3 F2 5 FH Ytk AAF= NULLO| oy o] of Pt
PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame 3| ol 7] WFsE A AV & o] 8] A A & wHE o] ¥13H3l=t|, __name__
I __qualname__E name ¥ qualname= AUttt o] T4 frameol] TS FRE S YT

frame Q1A= NULL O] ofu o] of ghuth.

8.6.11 TFEI il

W 350 F7}

PyCoroObject
FFE AA A AHgHE CF2A.

PyTypeObject PyCoro_Type
228 AR ol o dehe ® A,

int PyCoro_CheckExact (PyObject *ob)
0b®) B o] Pycora_Typee] W F& WPV ob NULLY 4 U Th

PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame AR S 7140 2 A 28] AR S WS A widshth _ name_
I} __gqualname_ -2 name 3} qualnameZ 4 U th. o] ¢+ framed] O3 F2E FH YT
frame AA=NULLY 4= S5 U T

8.6.12 ZHEIAE B4 ZH|

4

W o] PyContext,

F3: WA 37104 A FolH 37104 BE APAE WL C APIY 4
sk HAsU dE

PyContextVar W PyContextToken Al PyObject EJAE & AL

=o°l:

bt
A
(£
o

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void);

)

ZFA] 3 8L bpo-347628 ZR A L.
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WA 3.7 F7}.
o] Ao+ contextvars EES ]38 58 C APIo| U3l &AM 3] A gk

PyContext
contextvars.Context A S Ve = ) AFRE = C XA

PyContextVar
contextvars.ContextVar A& YEU = o] AIEH = C 224

PyContextToken
contextvars.Token AA|E JEY &= o] AFREH = C XA

PyTypeObject PyContext_Type
context & Ve = & A A,
PyTypeObject PyContextVar_Type
A AE W4 39S Vel s g 4.
PyTypeObject PyContextToken_Type
AdAE W5 52 9 Uehle 8 A4,
QAR
int PyContext_CheckExact (PyObject *o)
o7} PyContext _Type B oW & EHFUTE o NULLO] ofy ook uth. o] e FA4t
A3 gk
int PyContextVar_CheckExact (PyObject *o)
o7} PyContextVar_Type @ ol &2 E81FUTh o= NULLO] oy o] of gt o] = 34
4y
int PyContextToken_CheckExact (PyObject *o0)
07} PyContextToken_Type @ ol #F& E#F YT} o= NULLo] o}y o]ok gt} o] d4=

84} A 28 T
A 2E AA #7 T
PyObject *PyContext_New (void)
Return value: New reference. M| 22 ¥l A A~E AZE w5t o 8] 7 LA SHE NULLE wHak gt

e},

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. A EH ctx ABNAE AA| 9] &L BALES
NULLE WHHgh ok

PyObject *PyContext_CopyCurrent (void)

Return value: New reference. AR 2~d = AHA~E Q] ¢
= Wby oh

int PyContext_Enter (PyObject *ctx)
AR 2o AA DAAER o AAIUTE AT A 02 WD, o2 A] -1 MR,

int PyContext_Exit (PyObject *ctx)
cx A AEE 0| 4§5}5’— 01 A
0= RESHE}aL, o 2] Al -1 RESHghY
int PyContext_ClearFreeLlist ()
AY2E B4 AR 522 AUch AAE % 35 2 BB o] F5E G4 ATHIh

i ENSRURS R

2

FUth ezt wystd

rlo
e
>,
re
o
=

FUth o 87} WA 3 NULL

PyObject *PyContextVar_New (const char *name, PyObject *def’)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspec-
tion and debug purposes. The def parameter specifies a default value for the context variable, or NULL for no
default. If an error has occurred, this function returns NULL.
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int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)

dalol ol 7 A SHA] ¢kod 05 vEEE U ok
AEY2E Hp7E AR Y, valuew 125 7He] 7l 2AE 7 EUTh AE2E W47 d s A
oM, values th< 7He] U th:
* default_value, NULL©] o} U™ ;
* var®] 7] 2%k, NULLO] obu
e NULL
Except for NULL, the function returns a new reference.

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. Set the value of var to value in the current context. Returns a new token object
for this change, or NULL if an error has occurred.

int PyContextVar_Reset (PyObject *var, PyObject *token)
var 2B ~E W o] A& fokens WSl PyContextVar_Set () 32 AL A2 A A gt
o] rr= AF Al 0 REgSkaL, ol 2] Al -1 Wiy ok

8.6.13 DateTime ZHA|

e @RSl A1 A 7 datetine REAA AT o] 58 A&7 Ao, o 5
datetime.h7} &0 Z35 o] oF 3l3 (Python.h7} 288} A] S0 §o3AA L), Utz oz
2E 273 49 dX E pyDateTime_IMPORT |22 E T &djof Ytk mja 2= C F XA st
ZOEE L )3 2o A AR5 = static M PyDateTimeAPIo] @5 U th
UTC 7 ZEol A 23817 98t a2 =
PyObject* PyDateTime_TimeZone_UTC
UTCE Yetil &= A7t A2 ES w33yt datetime. timezone . utc®} 22 A A U th
WA 3.7 7k
g ANmAR:
int PyDate_Check (PyObject *ob)
ob7} PyDateTime_DateType & ©] A} PyDateTime_DateType? A]H & o] 2
t}. ob= NULLO] oft o] oF gt}

int PyDate_CheckExact (PyObject *ob)
ob7} PyDateTime_DateType ¥ o|H S E& &1t} ob= NULLO| ofu]o]of st

o

o5y

int PyDateTime_Check (PyObject *ob)
ob7} PyDateTime_DateTimeType & ©| At} PyDateTime_DateTimeTypel A B &ojH &

E#Z Utk obs NULLO| ofY] o] oF 3 Th

int PyDateTime_CheckExact (PyObject *ob)
ob7} PyDateTime_DateTimeType & o] IS =] F Ut} ob= NULLO] ofu] o] of gt}

int PyTime_Check (PyObject *ob)
ob7} PyDateTime_TimeType & ¢] AU} PyDateTime_TimeTyped A H oW IS 58 FY
t}. ob= NULLO] o}y of oF it}

int PyTime_CheckExact (PyObject *ob)
ob7} PyDateTime_TimeType ¥ o] ¥ & E & F Ut ob NULLO] oy o] oF Tt

int PyDelta_Check (PyObject *ob)
ob7} PyDateTime_DeltaType & o] AU PyDateTime_DeltaTypel A H &olH A& 8 F
Ut ob= NULLO] ofuf of oF g th.

int PyDelta_CheckExact (PyObject *ob)
ob7} PyDateTime_DeltaType &o|H &L &=t} ob= NULLO] of] o] o St}
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int PyTZInfo_Check (PyObject *ob)

ob7} PyDateTime_TZInfoType & ©] AU PyDateTime_TZInfoTypel A H o] IS =7
FUth obe NULLO] ofjofof ghth
int PyTZInfo_CheckExact (PyObject *ob)

ob7} PyDateTime_TZInfoType @o|H S
AAE REE AR,

2l U th ob= NULLO] ofy o] oF 3T},

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. A1 A 1, ¥, 49] datetime.date A S kg t}

Return value: New reference

int usecond )
L A AE W
27 & whergh o,

guLl

313515 .
PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second

d, 9, 4, A, &, 2 D o] 2%°] datetime.datetime
PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute

int second, int usecond, int fold
Return value: New reference. A1 A H 'd, ¥, 4, Al, &, &, ulo]ZZ % W fold®] datetime.datetime
207 2 WHakgh o,

B A 3.60 &7}

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)

Return value: New reference. A| 35 Al, B, 2 D ulo]3 2 % 2] datetime.time A&

time 2] & uhskat
Y}, o

Return value: New reference. A1 A A], &, &, ufo] a2 % W fold9] datetime.time AA|E ¥I3}H

rﬂ
pa

PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold

WA 3.60 =7}

__%]_

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference. A A A &, x A ulo]|3 2% &
Y S kU
.2
JEEE TR L]

Z2 4 & JE Y= datetime.timedelta
AR E vrgsu o} A3 U]-O]E/_Ei_‘l]- 5_7]- datetime.timedelta AA| o] Fal A= H o
=] .

PyObject* PyTimeZone_FromOffset (PyDateTime_ DeltaType* offset
Return value: New reference

- )
offset AAE GEFHA = o] Fo] 9le 1A 2
timezone AAS &1}
WA 3.7 F7}.

S| 3z A

Z A9 datetime

PyObject* PyTimeZone_FromOf fsetAndName (PyDateTime_DeltaType* offset, PyUnicode* name)
Return value: New reference. offset 21 X} 2} tzname name 2. 2 Y EFY A= 114 2 ZAlQ] datetime
timezone AAE 3 F 1t}

WA 3.7 F7F.

g AR oA BEE FEF= 3=, A= A B Z# 2 (718 PyDateTime_DateTime) & X 3Hs}o]
PyDateTime Date] ¢l ~of of 3tk 912k NULLO] ofL]of of 3ul, 8-S 7 A4 @k LT
int PyDateTime_GET_YEAR (PyDateTime_Date *0)

¥l intz, d& Wyt
int PyDateTime_GET_MONTH (PyDateTime_Date *0)

1ol A 127bA] &) int =2, 25 Wk gy o
int PyDateTime_GET_ DAY (PyDateTime_Date *0)

1o A 317}A] 9] int 2

) e

, S ukghgh )
G A AR A DEE ZEF= ]2 E. QA= A B ZHAE £3}310] PyDateTime_DateTime
o] Qlesdlsofof Fth Q1A= NULLe] ool of 3u], L A AFEEA] U Th:
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o)
0% 23712 9 int 2, A| & &3y}

8.6. 7|E} A

131



The Python/C API, £A| B{Z 3.8.13

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *o)
0FE 59729 int 2, B-& vssh ).

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
02¥ 597+A 9 int 2, 22 Wkt o},

int PyDateTime_DATE_GET_ MICROSECOND (PyDateTime_DateTime *o0)

03 E] 999999 7} 2] 2] int 2, ufo] 2 2 % & w33t o}
At ARAANA HEE FE3= |3 ZE. QA= A H ZIY 25 E£33}o] PyDateTime_Time?] AAAEH A
o of gt} A A= NULL o] ofu]of of &} &2 HAASHA] ¢k Ut

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o)
058 237k21 9 int =2, Al & "3 o

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
05-E 5971%] 9] int =, B-& ukshehoh

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *o)
02E) 597k7) 9] int =, 2 wakeh o,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
0+-E] 9999997} 2] 9] int 2, vpo] T 2 2 & Whehghu ).

N7t e AA A DEE ZE3= IR, AAE= A H ZHPAE £33819] PyDateTime_Delta?)
Ardaolof gtk Q1A= NULLe] ok o] of 3hw & AAMeA] ek th:

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
-999999999 of| A 999999999 7} 2] 9] int &, U 4& w33 ).

B A 3.30]] &7}

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *o)
02¥] 86399717 9] int &, % +~Z wrshgh ),

W 330 F7}
int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
001 A 9999997} 4] 9] int 2, wfo] 2 2 % & whag ),
W7 3300 7}
DB APIE 783t BE9 A s et mja=z:
PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime.fromtimestamp () o] AE3t= o] AgHsl ¢z}
FEZZ Al datetime.datetime AA|ZE WEI WISt}
PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date. fromtimestamp () o] AE3}= o] A3t AR F=
Z N datetime.date AAE W& WS T
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Z7|=3f, mto|de|Mojd & A=

Z F}o]M/C API @42 A3} 7] Aol Py _Tnitialize()
o] A4 W olg ek

Jpol o] 27131 7] Aol th5 &E s =22 5 s Uth

— PyImport_AppendInittab ()
— PyImport_ExtendInittab ()
— PyInitFrozenExtensions ()
— PyMem SetAllocator ()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenaAllocator ()
— Py_SetPath()
— Py SetProgramName ()
— Py_SetPythonHome ()
— Py _SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption ()
— PySys_ResetWarnOptions ()
s AHE
— Py_IsInitialized()
— PyMem GetAllocator ()

— PyObject_GetArenaAllocator ()
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Py_GetBuildInfo()

Py_GetCompiler ()
— Py _GetCopyright ()
— Py_GetPlatform()
— Py _GetVersion ()

- #geE:
— Py_DecodeLocale ()

- vmel gak

— PyMem_RawMalloc ()

PyMem_RawRealloc ()

PyMem RawCalloc ()

— PyMem_ RawFree ()

zF3 t} 2 S 4= py Initialize() Ao £&3tH ¢F Utk Py EncodeLocale(),
Py_GetPath(), Py_GetPrefix(), Py _GetExecPrefix(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName () ‘:,’-l PyEval_InitThreads().

shol Aol = hdet 7] 53 G S Alojal7] S8 Ao 7
B & A o8l Al gyt

et 44, 2A0 ge g4 448 A4dUth oE S, bt
Py _BytesWarningFlag & 12 AA3}1 -bbw Py _BytesWarningFlag S 2&

o,

W47t gtk ARG o, ole e Fe

mjo
r
=
lo
g

int Py_BytesWarningFlag
bytesY bytearray®} str2, EE=bytesE int} v u] A1 E 23
2o o e g By g

b gdoE AR

o
%
<
o
I
kv
u
N
<

int Py_DebugFlag
EEAZI YN 289 AU (AR AE, Aud g4 =Y.
-d 43} PYTHONDEBUG &7 W48 A A FH Uth

int Py_DontWriteBytecodeFlag
00] ol gto2 AR FY, Tl WL £s BES YRE B .pye UL 28] 3 347 v ch

-B 3413} PYTHONDONTWRITEBYTECODE &7 W42 A A H

<
my

int Py_FrozenFlag
Py GetPath()olA B& HA F2E AT off o] WA A S FAISHA] g5 th

_freeze_importlib®} frozenmain T2 I WA AL 5t= 7l S YTt

int Py_ HashRandomizationFlag
PYTHONHASHSEED &7 W7l | o] QA 942 FAEZ A= d 12 g3y
] A

Z#27}00] o} ¥, PYTHONHASHSEED 37 W& ¢lo] v

int Py_IgnoreEnvironmentFlag
AAE 4 9= EEPYTHON* &7 W4 (o] & £ PYTHONPATHS} PYTHONHOME) £ FA] g T}

—ES} -1 SM o7 AAH YT
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int Py_ InspectFlag
A A AR AAZ ALY A
e ~39EY 9L 498 5 o5 Y
%

-1 € A3} PYTHONINSPECT 3+

FAE AT, sys.stdinZF Bud = Hol A Y
1

£= Solztth

int Py_InteractiveFlag
L exdom AAE L

int Py_IsolatedFlag
Ag] R 2 gholug APt 4
site-packages T & E] 2] & Z 3}

I FAeZ AFFE YL
B A 3.40] =7}

int Py_LegacyWindowsFSEncodingFlag
S 27100 ob |, 3Fd AJ2H Q1T GO UTF-8 AF Y thAl mbes I F G S ARt
=z

PYTHONLEGACYWINDOWSFSENCODING 37 W47 u]o] QA kL Ex}

Urh
ZLA| 8 Y82 PEP 5298 F R3] AI L.

e R e

ﬂJR
!
iz
o,
)
1)
o

int Py_LegacyWindowsStdioFlag
ZH27F00] oUW, sys BFE AEHE 93 windowsConsoleIO Al io.FileIOE AR
[RR=
PYTHONLEGACYWINDOWSSTDIO &7 W=7l H|o] Q17| 932 FAEZ AAHH 12 ATt
ZHA| 3 Y| &2 PEP 5288 Z X34 Al L.
784 9L

int Py_NoSiteFlag
+€r site %‘ ZE g} o]o)] £u1E = sys.path®] AP E F&5 A 22 v & A 33yt E3h

H

1SS U O (E ) A el W sice.

int Py_NoUserSiteDirectory
“I'Y = site-packages === 2| & sys.pathol F7}81A] 5 th

-s2}-1 34, 18] 3 PYTHONNOUSERSITE &7 W42 AAE Yth

int Py_OptimizeFlag
-0 2437 PYTHONOPTIMIZE 37 W42 AR YTh

int Py_QuietFlag
3} e A= A 2HA ) v d WA A S FAISHA] S5 T

geMoz AAFE L}
B A 3.20] &7}

int Py_UnbufferedStdioFlag
stdout 3} stderr 2E H -2 v ¥ g 3| A 5F

-u 243} PYTHONUNBUFFERED &

A g T}
2 A48 Yth

oM,
(g
b

int Py_ VerboseFlag
Fol 2752 wulth, =

== ) A W€ A F T 2
Ewﬂﬂqﬂo,ég%@

=
S A o el e oA E T o e 5 A
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9.3 ClE{=2|E]| 7|52} mlo|Da|A|o|M

void Py_Initialize ()

spold AH LB & 278kt spol W& WSt 58 T2 A=, HhE o] /C API
B8 A3t/ Aol B2k TUTH B 744 o9l stold %79} 22 BE A L.
oJA2ZEH 25 H O]%( sys.modules)& 27]3}5}1, 7|9k B & builtins, __main__
9 sysE WEUTh E3 2E AN P2 (sys. path) £ 27133t} sys.argve A*%s}z]

1 PySys_SetArgvEx () € Ar-&3AH A L. (Py_FinalizeEx () & WA
Az T2 OW ol A A Gerleh e ko] flw ot 271 3ol

3 AERA, EE BREE O_TEXTO|A O_BINARYE HATUTH C HEFL & AFE3F = 22
Hl JJrOW AFgol = 9GS n H Yt

void Py_InitializeEx (int initsigs)

o] 34~ = initsigs7} 10| A Py_Initialize () 1 2 Z= S o} initsigs7F 00 H, Al2d A 2] 7] 9
2713 55¢ AR L), stol ol Y3 w) §83 5 JHuh

int Py_IsInitialized()

Tpol i Bz 2| E 7t 27]3H o | % o] obd) & Wh&ksta, T g A %}2“& AR (0)& w2
Uth Py _FinalizeEx () 7} &R ¥, Py_Initialize ()7} BHAl £2E w744 AR L Hke

e},

intPy_FinalizeEx ()

Py_Initialize ()2 < 3}o]/C API 4 AR-E-of 9 OH THH BE VS AP FH A,
Py Initialize ()ol 3l nR| 2t &= o]F gtE o] H A1k, o} & AA|H 2] kL 2 E A H 9]
g (o} Py _NewInterpreter ()& FREFAHA L) E AAZULE o] FA =, o] 22 7}
SEZ e R REWHEYE HATUCH (HA Py Initialize () S A &R &)
T HAR SE5HH ofF ?ﬂ A= otA FFuTh YRk o2 vk gr2 oJ Ut stold Al o] A
= olg 7P EAstd (HHH F dlole S A]) -10] WrEE U Th

o] g4t o) 1A o] &2 AZH YT mﬂ 2 g mggdol &8 =7 3 A S ThA] A ZHE}A]
i%iﬁrowi" THA] /\lz‘?f}j z%’“ F4th EZ*OEE‘:@# A< ghol 2 2]

oAl sto] A A Z 2 HE 38§ zil"f“ &DLLE A2 E 817] Hof| spo]o] Epat &
w22 & s Al st 4S5 S?l%blv}. & Z2IAA mEe FE 3 3
ZRIWE FEO7] Mol sto] oA &G B w2 e & Al et 4

fr
(o}
-0,
=
1 g
N
rr ¢

o)

A ofo > righ Sk 1 %

W28 39 g w B 283 £ Qe wAR 5

(e 0 MAS) A OE A (B2 Z R G2 @ AR 3
o A i’:fﬂ FAOR REHE #Y WEL ok

s v ﬂ—ﬂﬂﬂﬂ%%#&ﬁﬂﬁH%?%%ﬁﬂ%ﬁj

2ol Fol gl vl 2ol S AIE A

iUk 3 B4e 278 £
—LEJ_EHO] Py Initialize ()E}Py FinalizeEx ()

A5t
Q12}F gl o] ZHA} o] Ml E cpython._PySys_ClearAuditHooks & W3 A
B A 3.60 &7}

-

o

ofy
Lro
T
ot 5L 5

of

o
o
l-O{l
e
i)

i g
N
2
t
2
of
ok
X
52
o
o
30
oy it
RS
e

1 ofo Mo

Y
A
ul

void Py_Finalize ()

O] AL Py_FinalizeEx ()2 o] W3} T &5 & Wk ghg FAIst= WA Yt
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9.4 T2 MA XA of7f e

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

o] &= (i%iﬂ'qtﬂ) Py_TInitialize() A T&doF FYt} str.encode () A} &2
uZ, 109 AFEE AFZH o] A& A F Yt}

PYTHONIOENCODING 2 A A 2] (overrides) 3117, 73 W47} 25 314 942 wll U7 (embedding)
SEAHO AP L AN 5 AT S FuTk

encoding L/ errors== PYTHONTOENCODING W/E & 7| EZH(THE A Ao vl g5y th = A&
7] 18l NnuLL e 4 AF YT

sys.stderr< o] (E+ thE) A4 7} #A §lo] 4 (backslashreplace) ol & %] 2] 7] & AH-8-3tell
Fo5HIA L.

Py FinalizeEx ()7} &% W, ol &= py Initialize ()o 3 & SE0o F3FS v x| 7]
8l thAl 22 H o of Yt

4ot 05 WSk, ol 2] A (& 5o JdEZEH 7L oln 2713 & 5&)00] ofd e
e o,

WA 340 F7}

void Py_SetProgramName (const wchar_t *name)

(ZEdTY) o] 5= Py_Initialize ()7 AFLE TEH 7] Holl & H oo FUth AE =
oA Z2 2 main () ol thetargv (0] A s dElFUTH(glol= EAtz W
HUth. o] A& py_ GetPath()ﬂo}aM o2 ﬂ#oﬂﬁ Az e e] A3 spd 3} AAE sfo|
e ol B el & e d A E U th 71282 'python' YUTh A= 22 23S A s
Ft-&ol tﬂﬁﬂxl %e A AFA2 002 2 9ol AL S 7he] A oF . sheol A
AEZ Y Z=+ ol A g A «I &S WAsHA gsyTh

Hpo] E A E S YR Y3t wehar_* RAEE Q| Py _DecodelLocale ()& AT

wchar* Py_GetProgramName ()

g

Mo
rlo

Py_SetProgramName () &2 AAH Z 29 o] F o} 7| & ghs whhghy o) vists
A AFAE M RU EEZ} H= TN =5

wchar_t* Py_GetPrefix ()

AANE Z2IUE 5P 2 Fddo 3t prefix s WYt} o] AL Py SetProgramName () 22 2
A 22w ol £3} A% B4 M9 of 2] Bibe FA2 Bl FAB T ol E Sol, 22 19
o]£0] ' /usr/local/bin/python' o], prefix® ' /usr/local' YUt} ¥IEH ExES A=
7‘1%}5\—3 7YY &A= 32 A3 =t F Y ol= HAY & Makefiled prefix
591 W A configure <A RE] ——prefix 912l AGALITE of g shol 7l T e oA
sys.prefix® AET 4 AL Tk FY20IA W R AT OhE BHE BN L,

wchar_t* Py_GetExecPrefix ()

AXE ZWNE-E57A LA o o)) 3t exec-prefixs WU T o] AL Py SetProgramName () &2
HRE 2239 o7 AP B W49 oje] B e 722 Bo ANt ol & Bl 2229
o] £ 9] ' /usr/local/bin/python' o] &, exec-prefix="'/usr/local ' qUt}. WI3e Exg L
AA AZLE 7He] AUt S22 32 TR MAE S FUh o= AN 5 Makefiled
exec_prefix A9 Y E A configure 23 Y E Q| ——exec-prefix ¢ A} gt o]
e oW F oA sys.exec_prefix® AT 4 AFUTH FY 20 A v F-& o
017 exee-prefix s B Y% £ 7 (4 A A T ehol Bl el) o] OhE Tl el el ) = 2ol
‘A X2 uf prefix &} thF HD} %_‘HJ XA, E2A E“i}—iﬁ 9L Jusr/local/plat A/ B Eg 0|
AAH 1 ERHE 5HA 392 /usr/locald “X] T AsUTh

R OE“E]'OHH, ZANEZ =} AZES o AlFT 2P A UTH of| & =] Solaris 2.x &
A A= 4 3 5} += Sparc 7| ]%— 2o Z g o7 7F31A 9 Solaris 2.x S Al 3 31+ Intel 7] Al &=
‘7/]' SWE oy, F 528 AP Intel 7] A= = E% ZUULh 22 G AAY M2 T2
FNERE gtH o= thE %Eo FAT U ¥ Y2 G AA = o °]°]=7]?:]‘4‘3]';

ol &3k Al 2 le] A% Aol L% T2 7] Wl prefix S} e e? fix= v 7} glom, rx}‘*‘i
AAR U B5tad shol A npolE m= sl e FAE = Ao 4N L (e} o] S
AL 3l=d AL E Tho]l A W Ao= 24 A QU TH).

=
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Al2®] A A= /usr/local/plats ZF EAF sl of 2 2L ARl o2 AFE St A S E
7ol /usr/localS FS5== mountl% automount L & 12 FTAFE=vhH S & A h

wchar_t* Py_GetProgramFullPath ()
stol A A g AA Zz21Y o F
Py_SetProgramName () 22 AAFUthoA 7|2 & A Al
FUTE MBE EALL A A G2 E e AUTH BEAL e 4 ANAE R o] ke
glo] M T =0 A sys.executableE AR

m%
4
30,
>
<
Iy

wchar_t* Py_GetPath ()
JEEE AN ARE WYY ol A2
28 Uth I 45 273 "o A AE Y
2050 Delelel ol f i?@ﬂuq:%%ﬂ%
et B BN A8 ALE AU AUTh EEAE g8 F AN 2, o
2E sys.pathe AEHZ B A& A] o] Lo ® 27| P Ut RE2 ZEE5t7| A AN FEE
W) Ao hEol 24T 5 dgUch(2eln BE 194 Foh.

2 [u
rE
Jo ot
1T i
Md
Y
ne
rlo
[

AL 1, AL oA

1B 2E A A d3tU . o] &7} Py Initialize() ©] A T &5 A

_ 98 A2 g ANSA 9w A ABE J2E ASFUL ol ®

2E9 AAE %’?ﬁﬁ] A3 e SE Z2 o Fol A O] Wdd 4 8yt 42 7

FReiE (FU2ol AL s, AES AL ;1) 2 TR oF g ok

L SYS.executableO] EEZE‘E HAA A= (Py_GetProgramFullPath() & FZFHAL)
.exec pref1x7]— Hlo]J=E YTt Py Initialize()E

Gl 012 £ AR AL FEAA Lo sk

=4l Py_DecodeLocale ()& A&t}

S 2A7 BT AL S AU

A=

7} sys.executabled] AFEE YTH

L

o

const char* Py_GetVersion ()

ol gold JIHz 2 H o M-S g Utk o] AL ted 22 ALY UH

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

A AR o] (A A 25 o] 2~ EA7HA) = A 3ol ‘H’WQ‘/]D} A5 A B2 PR 7
A HAYUTH vistE 2R A AL E e AUth SR B TR MA =
oF F Ut} o] Zre mlol W F oA sys.versionO 2 )\]-*‘)JfL T A Yth

const char* Py_GetPlatform ()
AR %gﬂ%ﬂ S F AEAE R FH 20 A, o] AL G AAL (FAAR]) olFo R
T, & Z}i W 3, 7 F o) F A ME U 25U ol & £, Sun0S 5.xEH AL E S
Solaris 2.x 9] 7%, -2 'sunos5' YU TE Mac OS X A=, 'darwin' Ut A= oA+
'win' QU th WHEE EA9-E A AFAE AU £ e A= 0}914‘3'
o] 2 Fo]H F oA sys.platformO 2 AHEE 4= JF T

const char* Py_GetCopyright ()
A stol v Aol that 34 A2d BAL & WUt & &
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'’
W FAEEe BA AFAE H AU A 2 A= S UTh o] 3 Tl
F oA sys.copyright 2 A& 4= 954t

const char* Py_GetCompiler ()
AR ol d W d g WESH:= ol AMS | Avtd e FAIE 2T Z2AA B, ol & 59

"[GCC 2.7.2.2]"

98 EALS A1 ALLE A AUTE T EAE R FANAE LU o] g shol 4
oA M4 sys.version?] 8 Z AlFFHUrch

R
[ o
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const char* Py_GetBuildInfo ()
A JM W AEzelE Aot Ada WEol e G B A 7ke] tE AR E BT,
&

"#67, Aug 1 1997, 22:34:28"

WU RAG S YA AGLE A AUk BB G FAAE FFUT o ge sl
Fr oA M4 sys.version? dH-E AFFYth

void PySys_ SetArgvEx (int argc, wchar_t **argv, int updatepath)
arge 3 argv0ﬂ 7] H%H A sys.argvE AR o] w7 W

%EEZE“/] main () 5o A&
9 23§ AR B 3 A 2o shol M QE Z e HE 5 AYS
A

€ t= A3 JJr°‘ o] oz} A3y
23YE BLS %‘ZOHOF Stohe Apol H o] AF YT 4 E‘?a AYEZ Qo W, argve] 3 WA
FES N FALL = AU o] @57t sys.argv 2713 o A S, Py FatalError ()&
Ag-te] 2 A 2AE FAIF Y TH

updatepath7} 019, & 7| 74 2] 7} o] g7} 8h= B A At updatepath7}0°] obu |, g4 o
d e &0 Wl sys.path® =AY TH:

e & 23aYES o]E0argv(0] o2 AGEHE, AaHEVJE YHAH A 427}
sys.path o 7Fg Ut}

e 18R GO (F,arge7t 00] At argv[0] 0] 7] 3 Y o] 52 7He 7] A &2 W), sys.path
ol W1 FAFG o] F7HE UL ol @A &G dE"H g (". ") E &l FUtete A 25Ut

Hlol 2 BAAS YR Ysle] wehar_* EALE A py_Decoderocale ()& A g Th

il

o

Fa: G 2aHE AY ol9) o] HAH o7 sfojH AF =B E WHstE 58 EE =
updatepath= A'28}1l, P8h= thZ sys.pathE 222 BA8HE Ao FFULE C 2008 598%%
F2FAA L

3.1.3 o} WA A, Pysys_ SetArgv()%

sto] 22 23S 42 T AFUHh & E°] thae AH8sho]:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

WA 3.1.39] =7}

void PySys_SetArgv (int argc, wchar_t **argv)
o] & = python AEH = H 7 -12 A Z=A = & wdatepath 7} 12 2474 =
PySys_SetArgvEx () A3 253y}

HlolE A E S Y Z 93] wechar_* #AFE S A4l Py _DecodelLocale () & AUt
WA 3.4 WA updatepath 32 -1 uh2} o5 Yo}

void Py_SetPythonHome (const wchar_t *home)
R (F) O, 5 BF st stolne o] 9 S 4TI A% EAL v
PYTHONHOME & X3 A L.

AAs 22 Tlg APste FA UG HAHA b= A4 AFadd 002 2
Zhe] Ak Utk ol Az e H o FE= o] A4 WEe WASHA dsuTh

HFo|E B E S Y FZ QP 3Fe] wechar_* AL S A0l Py _DecodeLocale ()& AU T

w_char* Py_ GeththonHome ()

b,

PYTHONHOME %7‘ W4o] g ukekEy o)
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0.5 AdC AE|Q} M lE{ZaE £

ol AHZAE = AHE S LA GGG, GF LA Aol a9 AV Ak,

ol Aol QS oA 2317) Aol @) A7 =71 B oo she o] e ¢E = 52 GlLol ety

RS ﬂdiﬂm@ﬁ%%ﬁ]“ﬂﬂﬂﬁﬁﬂ&zﬂ¢ Fodszzael ) BAE Jod »

T A8 S0l AU =} BA0] 2 A FE A4E 2AAIE, 2 D47 F W] oh
+9

Fuw e 4 dsyh

webd], GILE 258 2 Su shol A4 AR A A5 5HALE 5o AIC APL §5 8 £5F 5 Atk
FHo] AHUTh $A WS BP5] A APz HE /408 2 E AR AT (sys.
setswitchinterval () & FZSHIAL). %2 5 4710} 2719 2 2449 B2 7 1O A4kl

el A= A= B g, T8 vhE shol A ifﬂEﬂ d3d =+ dsdnh

o]l W Qe Z | E|&= PyThreadState 2h= H o g F£2A] Yo 28 = & 7] (bookkeeping) A H & HJJ-
Ut} AR PyThreadsState & 718 7] += e A9 4= QIG5 Ut PyThreadState_Get ()<
Agstel 28 % gk

Q
h
o
PN
»
5&
rlr
4o
M
J \
o
KU
[t
rlr
lo
L)
(L)
rlo
)
oy
ro
-
BN
u
i}
2
30,
ol
°
o

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

o] AL 9 AukA o]0} A o] & Th37] 93] & Ae] WA= EAFU T

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py BEGIN_ALLOW_THREADS Wj 3 2
Py END_ALLOW_THREADS WA 2+ &

A BEe g TER PPk

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread (_save);

o] F5E A5 AL T2 2HUTh A JHzelE So] AA) 2= Fefo] thI £ H S
BEehe o A E UL B2 AT 2d = AHE AFE ), ol A= /) Aol A4 2d = e
EAE S 7P 9ok U TH(THE 2827} 24 £ 85503 40 Mol A4 ~dE AEE A3
S MEGUTH. Wi, £ ASFHT 2= JEHE BAT 0, 2= e £AHE A G

0=
Aol 22 3530 G oh.

== =

Fa: A2 V0 T S22 GILE easte 7 b ARG A o] 2] vk, v 2 2] W 5] & 55
el "JiOlUr" S8} gro} Zol, shol A A o] A~ F g7t gle 7] A8 ALS &3]
XdOﬂ’: G838 4 dHUTH o2 50], #F 21ib% hashlib REL Ho]HE ¢E3 AL AT o)

GIL < 3l 21] 5“4 th.

140 Chapter 9. =7]|3}, mlo|Ha|M|0|M U AGE




The Python/C API, £ZA| B{Z 3.8.13

°]41 API(7H threading R &) & AHg3he] 2e| S8 BEW, 29 e/t A5 02 A
B ool EAR 225 S0 E UG, Lev, A £l CoIA © %qgmuwégﬂnﬂszga
7 o) FEE glguth

o] 9= A4} 2ol 2] 2ol o] al), GILS WA a7 91, 15 & 98 ~a|= 4
AL R

oA ol 228 E2 oSt (55 @A) A58 AL ot el ol A 33 2
HUth A o= 40 s 228 xigol ez elE )P sd =g £5
5531, vhA] 50 2 Shol A/C APIALE-S A 2157] o] 2ol = Al B E AT
QEE W, 2L A EALE ALAHL CILE AA D T, A o2 2d =
shAlsH oF gk,

PyGILState_Ensure ()9 PyGILState_Release () &4 fo R E ZAAJ S 502 38t}
Cag=oA sto]Hg T &dte ARHAQ AT+ o 25 th:

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction () ;
/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

PyGILState_* () ¥4 & (Py_Initialize()o] Y& AT L2 ﬂ&%oi ) Ad <l
U AR AR R S AL o e 2} Az E Bl A8 AUAAD
(Py_NewInterpreter ()E A& 3] A)), D}% OlE Z 2B} PyGILState_* () APIS &£33l= 22

A5 7] S e
9.5.3 fork()oll CHEF Z=o| AbE!

éfﬂEfﬂIEH%H %HOI: i E‘rE OEPZ&:‘,SCfor 0 i%/\léfﬂEfﬂ FAYYLE fork () &

(A AHE ol ke A The AHES} 4T Fo
323 Ao ) 2A 0% AFg S %2 2583 15o] 3 A5 os.

LRk, A4 o] = lock-objects & Al A A T T vho] WS S A L WA W, 23 oW 538k
o] Zof 7 AH 73 oH 01: Sk F7H(H] stolHl) F5 ahol o] &d W o] glsUth pthread_atfork ()
9} 22 08 752 AHgote] 2 A A2 s oF itk =3, sfol WS S AU WA E o, os.
fork () & Ea}x] % A A fork () & TEIH (2L Fo| MO Z HIB3 AL slo] WS T &3,
33 o] Fof AetAl = _31157}Evf5}—t~ gho] o] Wi = 5 shrtol] ol w24 EH7}H“§6"‘ Asyeh
PyOS_AfterFork_Child()+ 8%t %% A AR st A SHAI 4 E 4 d= A2 obd YT

08 EE 2 =7k Akl the AR 2 =3 CPython o] A EFY B 7} os . fork () 2F wl7HA| = 2 A 5}

A A= ofof & |t o] A % A7 AH=Z g H} = RE PyInterpreterState A A
4ot Oh8 B & PyThreadstate AAE stold gl A o] st 2= Yyt o] A} (7] <l >>°E1
2elE e St SO % Q3 fork () = CPython A HEpQo] A Z27]34 AH L (v
= q]*ﬂuyiiﬂoiokﬂqq FrAe oA exec () 7L Foll A TEH = AUtk
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rr

S-S CHY FES AL ol A= HE FT W g Q02 ALgH

Bl

e
N
hins

PyInterpreterState

o Ay FxE oY § 2 =7l FRee AHE YE U 22 dE zelE el s =
wE #elo B b e g FEL TR o) FRA S w7 Wk itk
s

UE JHzeHo S A= AR s v, €Y Sl VeA S 22 22 AL AHE

r]r

A2 stals, Agolle oFF AR Fr5HA suUth A AdE B F2 ofd Az B of &3
A=A ol BA ol BE 2H =N F/F UTh
PyThreadState

o) Ag Pt T Adse AEE UeUTh 28 58 dolE A o] 2dse A8
2B AE|E 78] 7] = interp(PyInterpreterState *) YUTh

void PyEval_InitThreads ()
Initialize and acquire the global interpreter lock. It should be called in the main thread before creating a second
thread or engaging in any other thread operations such as PyEval_ReleaseThread (tstate). Itis not
needed before calling PyEval SaveThread () or PyEval RestoreThread ().

This is a no-op when called for a second time.

WA 37004 MA: o] G5 oAl by Initialize ()l 93 BEH A, ] HE L Bt 57
523 a7} gsuch

WA 32004 |7 o] =Bl Py _Initialize() Ao 32T 5 A5 UTh

int PyEval_ThreadsInitialized()
PyEval_InitThreads ()7} ZZ&% 2, 00] obd gh-& W&t} o] &4+ GIL-E B {317
AT FET S YolA, UL 2SS AP 0] 2 API S5 EE 333 W A8 T 5 dgvinh

WA 370X A7 GILL oAl py_Initialize ()l &8 2718 Yth.

PyThreadState* PyEval_SaveThread ( )
(=) A A ZPE L s Aot 28 = B S NULLE AL A3, o] A= A
oLzl b U th & WeHE T So] BEol ATk, A4l 2 =7k %8 95 Holof g,

void PyEval_RestoreThread (PyThreadState *tstate)
(g glrhe) Ao Aejzele] 58 35040 A9 S JoE nUrLel obrjo|of S a4 4
o} 2o RS ol HobH, AA) 2d =7} o) B SaA) ktolok BTk 124 ko w w2 el 7}
gy ok

Fa: Aol tojd Aol d E w] A = A o] FpE
Soi4)7) R ehe A =S E R U A7 9 SRS WA
ol]\} sys.is_finalizing () & A& 3te] o] St-E i% 7] A o
W YEA HAT S+ AEU T

W, 28 =7F o] ol o3l vk
Eﬂ]tﬂ _Py_IsFinalizing()

Aez 2|7} ghol d 2] Ao

i
ﬁ_oﬁd-_ﬁ

PyThreadState* PyThreadState_Get ()
A = AE S Ut A AH 2 5& Efdlof duth @A 2= e 7 NULL
o™ x] ™ Aol of & 7} 2 ) r/]_(:/_a]]/ﬂ ggx}ﬂNUL =g Fe7 :

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
) 22l = AEE QA wareULL D 5 S o 7 A B S el Ape) o Aok g 4
Aejz B F25 Hf3loF 3hw ofj Al = A] ks y ot

e Rt 2UE 28 AFAT ASI, A8 A8z E 9 S8 A g

PyGILState_STATE PyGILState_Ensure ()
A 2~ =7} stolr ] FA Aeivt A Qe Z el S AA §lo] sto] X CAPIE S5 &7t
H A=A AL} o] AL ZF S & 0] PyGILState_Release () St T2 AL o|F =3~
Y=o Yot g el HEEE = ds5Uth by o2, A8 = el 7} Release() ol o] A AFE)
2 EBAS =3 pyGILState _Ensure () PyGILState_Release () & 7H| th& 28 = &
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APIE MM 8 5 &) ol &
DEEDE PERAE S EE TEE-N

Rbgh 2 pyGILstate Ensure () 7k &S & W] HE = ARl i =743 (AS) oA,
gholm o] 2+ el o] YEE BFH W PyGILState Release () & AEE ook Ut A7 T Z o
d&ﬂtﬂF/PE, ol MEEL FRHT T gHUTH- PyGILState Ensure ()o| tjet 2 14 5%
AAQ] PyGILState Release () o Hlgt 328 93] =2 A3 oF Ut

o0 o, @A) 26 5 GILS BA5Ha 9ol9 stol BES 5ET 4 AU A
A% el ol U o,

Fa: depglo] stojgd Al o] E uff A =of A °l
S A ggtvliegts 28 =t gsguch 94 &
o]t} sys.is_finalizing () & AF&3}o] o] ﬂ’\% i%
A=A g 4 sy

NU

S 2oh, 28 =7} sho] 4o o) Tt
Hoz]?f]—a:]fﬂ _Py_IsFinalizing()
7] Ael| JIE 2§ 7} sfo] d 2j Al o] A

.E_
T=
2=
o=

void PyGILState_Release (PyGILState_STATE)

oAl 5 & EE Ads HAFUH. o T Foll, oM FHE & F
PyGILState Ensure() &% oA 25Ut (28 v dWHH 07 o] A= SE&AA &

2] 2] Z] ¢ko}A], GILState API S AH2-3HU o).

-

PyGILState_Ensure()o 3 BE TE L 2L AH oA PyGILState_Release ()l thdl
52342 ook T

PyThreadState* PyGILState_GetThisThreadState ()
o) e =2) AA) A= e HAS LT @A) 2 =0 A GILSute AP} AHS 2] Shsto
NULLE WFS3F 4 9l Ut W 9 A T oA 215 A ¥ & AHE] $ 2 (auto-thread-state call) ©] >3] =)
A g AR, W9l 2 ol B o2l e el = AE ) Slgol RAFAAL. o) AL F2
R ST

int PyGILState_Check ()
WA 27l GILE R8T oW 1S weksy 19
W2 E A=A 52 ) .
O] [©) [LHU]—:]_ H]—E}‘J]—qr;]- o];—]\.‘%
@5 Gorol A R 88 5 9=, GILo| 27
29K god e FAHER T4 A%
WA 3.49 F7%

S HMIE2E RbE o2 TP A ZE glo] AFEF UTH FHo] A A v Z oA ALE o & oA A L.

Py_BEGIN_ALLOW_THREADS
o] 3 2+ { PyThreadState *_save; _save = yEval SaveThread (); & &3 Y
th o= 5237 238 o] Q2o §osAAN L ; FWE = Py END ALLOW_THREADS W 3 2 2}
QA oF Gtk o] Rz et A S RS2 AF B2 AN L

Py_END_ALLOW_THREADS
o] lZ 2= PyEval_RestoreThread(_save); }EZZFFI UL d==2Z357} 235 0] ¢

A
o 2B Q; ol A Py BEGIN_ALLOW_THREADS Wi 228} A X|af of gt} o] mj 2 & o) tf &t
AA T W8 5 T L.

KN
=i

Py _BLOCK_THREADS
o] W] 2 & & PyEval_RestoreThread(_save); & &FHUt: 2= FZ37 9=
Py_END_ALLOW_THREADS®} T5 3t}

Py_UNBLOCK_THREADS
o] 322+ save = PyEval_SaveThread(); 2 8FHUth: =S54 H4 Ado] Qe
Py BEGIN_ALLOW_THREADSS} 5SSt}
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©
(3}
(3}
>
3
R

API

n
rr

TPy _Initialize() ©]% o] T &% ofoF gr}

2~ o=
T =
WA Py Initialize ()E oA GILE& %7)3}8Th

3.7 &

x O
2 b

=

PylnterpreterState* PyInterpreterState_New ()
A Bz A AAE SEUth A9 dEzEH 5
5E2 AQesoF oA WA T 4 A uIth

o1z} ¢lo] ZHA} o] Ml E cpython.PyInterpreterState News WA Al Y Th

o

Erdds

rlr

AT, o] Frepol T gt

void PyInterpreterState_Clear (PylnterpreterState *interp)
Az B G AA e RE AEE ALF TS A AB =g E H25 HfsioF gyt

o1z} glo] ZHA} o]l E cpython.PyInterpreterState_Clears TAAI YT}

void PyInterpreterState_Delete (PylnterpreterState *interp)
A= FH AAE AUk A A2y S22 HFT 42 5yt ez H
AEl= PyInterpreterState Clear () ol th3t o] A T2 2 A A AH gl o] o gt}
PyThreadState* PyThreadState_New ( PylnterpreterState *interp)
FolX gHzZ e AA o Hobe= A 2= AEf AAE WY
2R+E YARE o] ol i T &S FP3lalof ot H G 4 s th
void PyThreadState_Clear (PyThreadState *tstate)
28 = AR RE AEE LT U DG AH 2 H F2 E/loF FUth
void PyThreadState_Delete (PyThreadState *tstate)
2d=E e AAE 3 Pk A9 dHzYH e W
PyThreadState_Clear ()o| teto]d T& =2 A AH=

3
=

r 2 gsuth g = A
o]o

e,

rr

LENT)

PY_INT64_T PyInterpreterState_GetID (PylnterpreterState *interp)
Az 2o 1FIDE Wkttt 23 A sh=d ol 27k g skd —10] REE 2 o 27 2
g},

W 3.7 F7}

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
AejzHE HolH 7 ARE 5 e M v elE Wty o] 7 NULLg RESH o 9] =
LSRR TE A JdEzE EHE AU E AR 4 flokal 7Hg sl oF o
o] AL o] Qe = B AE] AHE A A= b AFR5) oF 8l= PyModule GetState () S
o)A 8he Aol ohd Tk
B A 3.89] E7F.

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. 8-70] 28| =¥ AE] AR &5 A 4= = d AV g & 2+
7} st gAY elol] AE)E A3 she ol A8 ILF 718 ARSI of Utk ARl Ae = A E
A8F 5 Qe W o] F5E TE = P o] F4FNULLE NHEEHE, o) 91 & BB gk
T3 @A 2= AHE AR S 5 ok 7 sl oF FU

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
2B H5 7| H o oo HAYAAYULE id AR A 2H = A = id YT exe
=N D olg AR YU o] Frt acol he oW F2E FNA FEUTH AT 252
WA s W, o] & 25t Ak C 42 Fd s o duth GILS /3 =2 T &6 of ot
FAE 29 el £ 8 BFFUTH QA O R 1o 8, 28 = dE 2A R5HH 0] F Uk,
excZ7FNULLO| |, 2 =of thaf] AlF 5 < o2l 7H (A k™) A Uth o] AL & & 4277
HaciRie

WA 370 A WA id 7] A9 B o] longol A unsigned longl Z WA J5F YT

void PyEval_AcquireThread (PyThreadState *tstate)
Acquire the global interpreter lock and set the current thread state to tstate, which should not be NULL. The
lock must have been created earlier. If this thread already has the lock, deadlock ensues.
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Fa: "HAepdd o] stojdE|Alo]d E uff A E oA o] FrE T E3HHA, 2H =7 spo] Ao o &) Tk
XA v A= 2H =T FEH YL YA = FEE WASE W _Py IsFinalizing()
A

=~

ol\} sys.is_finalizing () & AF&3te] o] St-E T &3517]
930 YA HaF 5 .

o 18 22§ 7} s}o]d 2] A o] A

W A 389 A WA : PyEval RestoreThread(), Py END ALLOW_THREADS() %

PyGILState Ensure ()% d#HEE AAEJQow, Qe Z g7} ol d g Al o] A 3=
FETEHE AN 2 =8 FRPYTh
PyEval_RestoreThread () (2HE7F 27|85 A kS w24 G4 AFRES 4+ Q=4S

o

void PyEval_ReleaseThread (PyThreadState *tstate)
A 2= FEE NULLE A AL A JH 2 2 A F U 52 o] dof el A
ﬂ%ﬂﬂﬁﬂAﬂCﬂivﬂﬁﬂﬂﬂﬂmLﬂ4Hﬂ¢ﬂ%mmﬂﬂ%§ﬂéﬂ5%ﬂ§
el eA Felshe o SR Ut — 187 ghow, A% A o2l 7} m g ),
PyEval_SaveThread () v (A7 27|35 A &2 Ao z2x) FAALE 4+ = 14
Fdynh

void PyEval_AcquirelLock ()
Aol Bz H =2 Y ST 2L o) ol w5 o) Fojof FuT. of 28| =] ojn] Fo] Yo,
312 AT 7L A o
WA 327 HA: o e A 2d= FHE BAS]A Fsdrh oAl
PyEval_RestoreThread ()Y PyEval_AcquireThread ()& AH&3H] Al L

AN

Zra: "Aepgd o] sojd Aol A E ul] A = of A o]
EOV\]Z] Fougts 2=t S5 P Ut 94 G 3
o]t} sys.is_finalizing () & AFR3}o] o] &5
93 AeA FAT 4 DAY,

ol
D
z8

€ ZE5tW, 2 =7k sto] e o8 vt
v} 2] 3 ]—F;]tﬂ _Py_IsFinalizing/()

S
< '}7114 o 8z 28 7} s}eo]d 2] A o] A

ﬂﬂNv

A 38 el A WA PyEval_RestoreThread(), Py_END_ALLOW_THREADS () @
PyGILState Ensure ()9 ABHE = AASEgon, dejzz g7} sholda Ao A 3=
TATEHE I 28 =E FEFUTH

void PyEval_. ReleaseLock ()

Aol Qe zele 22 sl AP Th 5L o "ol w5 o] Flofof Tt

HA328E #AA: of e @A 28 = ”EH AR syt Al
PyEval_SaveThread ()Y PyEval_ReleaseThread ()5 AF&3Id A 2.

9.6 MH QlE{=2|E X|&

el A9 B shol i B Ze e S AYU e, 2L ZEA A, oA W L A=A
gl 59 Je=ZHE weojobste 497 stk AR dHze e 234 & 5+ =5 Tyt
(vl Q) dezeE = depdo]l 271348 wf whEo A= A WA Az HYUth BHE2 22 A2
A A vhold JHz e E AUtk ME Bz Het 2, W Az H e A 1d Aot g2
AFFZ2AL ARG AGS AUty B A9 273 S AP IRety dwbd oz ek
ol g A o] A F G A zBE YUt} PyinterpreterState _Main () SFs 129 AFE]
EEESEERS S el

PyThreadState_ Swap() F 52 AL slo] B A ZEE 7Ho AFRT 4 95 Ytk e F4E

Agahol e 93 T 4 U Th:

PyThreadState* Py_NewInterpreter ()

A AEJEZEE T UTH o] 22 o I = A3PS 95 (AY) s Fd &4 YU
th. 53], A} JE=ZelHoll&= 7] EE builtins, __main__ ¥ sys§ 5‘-?}‘}04, REJZEH
9.6. MH 9 =Z2|E X|= 145
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EEY /MY, =Y AdS 25Ut 229 2 E H o] E(sys.modules) I 2E AM AZ (sys.
path) & B gUth A A oll= sys.argv H57} %i%\%l:]— Mg xS I/O 2EY .ﬂro‘ A A
sys.stdin, sys.stdout ¥ sys.stderr< ZF5UTH(d, 22 35 51 7|45 F2EY ).

ek 2 A A B Az E oA BEol X A A A= A E ZFe| AU o] 2= AH =
A 28 = Aol A s o] Fyth *‘Xﬂ Sl N %OVW 5ol Fol Al L; of 2=
Rl tidt A e FxeAAI L. Al IH 2 B E wrEE v Al std, NULL o] REEHE Ut o €]
FHl= A 2= el AgE 3 A 2= e 7 gle 5 9ol A 01]3] 7} AR A FFUHh
(th2 =& 9}o]A/C API '5*"3} VAR R, A JB 2P F2 o] S TE8H] Aol Hi
°H°F6PU4 whehE w AlS FAH U 23 W 22 thE b W/C APL et e, IS o
A 2= e e mﬁb s Uth)

l

§9 R EL e} 2ol (A1) JE 2 elE o] B4k

o A 27|35 ARG BEY S, oS Eo] PyModule FromDefAndSpec (), Z+ ol
Heleol o) AEo BE AA7 HE AL 2B C 4 44T Ao Wew
ol st 5 AA Tt F-HF Utk

o A 2738 AL F = REY AL, o E So] PyModule Create (), 54 83 o] 2]
YXE o, YA o R 273854, BE gAY Y (¥2) AH o] AFF Uth thE& (A R)
QHzH7 22 4SS dXE T, | ZE] X7]ﬂﬂ A o] FBARES] g o2 X ]
th &Y init e TEHA %}—%‘/]E‘r w}a}/ﬂ gAy e AA = (ME) JE = H
Qo] B4710], 07 Sh 5 A4S 404 % Y (b v15} 7o) A 5E BEIAAL)
ol AL A Z |7} Py _FinalizeEx ()& Py _Initialize()E 2&3}o] &A3] thA] 7]
S8 7 IS ATE B Yo b 23} rh2 ol §I A 2 o] 29, B9 initmodule
G52k oAl B2 UL Tk 271849} iR A R, o) C 259 A A7 Ao Ao
H 3t 2E 7 FHE S o duth

void Py_EndInterpreter (PyThreadState *tstate)
ol 2ol = AHe AR (1) AELAE S sh ek Fol 4 el dehs ) =
‘& of oF U T}, o ef 9 /\Eﬂ = ol thet AW S FERAAAIL

i Gl o) S e R 1 A e} ok, (e g e el
22 0§45 55817) Mol W{oloF 3hn] wehd w) o} 8] §APUTh) Py Finalizenx ()
IR BAA R 33 H A e BE A H QB zel 62 H7 T o,

9.6.1 H{12} F2o| AIS

ME e e E (2wl Qe ZelE) s e T2 A2 diol7] fE, 15 7
FUT ol & Eol, 0s.close () 9 2L ASE AU ANL AW A2 G 34Aof (A

= =z
Fe ool Aoe) 9Fe v lGueh (48 Aenele ol el 3hsl g weol, 4
spgol A2 2557 0hE 5 s h o 28 B8l Sel 2715 (B 4) A% WS AR o
=8 2g&UTh @A AEmelEol A BE AR E TE (H2) Az EH Y o] & T2kl YT S

&tk 45t w4 oF g,

Al B QB 2] B Zhejl /\}34 Ao g, wAE, Qdx =
A& oloF U ol el AR ol €5} DAL £ AEE A4
QAo G2 oA 5 97 MEA L A AZOIA
WA 2 % 2 g o,
FE3k o] 7%= PyGILState_* () API®} Ztsl= A2 7tk 2 g ol 1ol sk Al2. o] 213 API=, A B
JEZe e A= Qs 7ol X 74 2L, Fho] W A E AE| L OS & A8 E At A #HAE 7
Asl7) B YUt} PyGILState _Ensure ()& PyGILState _Release () 29 X 3l= 2 Alo] o
ﬂ‘j JAE Z Bl E AZsHA] b= Zlo] EFUTH E 8 o] 2] 3 APIE Ao Tho]#l o] ofd A7 = of A
A 2o =0l A Sol A TEE 5EY 4 9% S 3 (1 ctypes) & A8 Bz EE S

w] B7HA 4= 9l Th
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9.7 H|=7| &E

Hel Az gy 2= vE57] &S HUll= wlAUZe] AlFgUth ol H3 &1 o 220 H e}
void 2 Q1E] o] W& 3@t
int Py_AddPendingCall (int (*func)(void *), void *arg)
w0l QlE el E 2 =l 55 W F5E o okl th AT 00] MBI func W 9 el =
oA Z=H 7] A8 ol =7 Utk A Al o9 A gle] -10] Bkgkbg Yt

HE A0 ol GO, func arg AXHE AH-§ 3ol AT v Az el e 2o TEF Uk,
BgHoR AYs L ool DEG WA T W HENHOR EEHAW, T T 20| BE

F=guch
- v = 3= AANA;
C 9l 2HE A QIE e E 2 HGHUA (WA funcs AR CAPIE AT 4 A%

funce A3538HH 0=
A A om 433}
Al A3 S

AT 5] 23 YA 18 BB o} U funct THE V5T DL
A3 S A GAT, A Azl e So] HAH W 2 =F AB)

[e)
AFUTh
o] g A= d A 2= AE 7 oA on, A ez g Zo] RFA U
[Bh=
A3 o] AL vy EWE F ot 383 AL AU funcrt 7Hs S e $E T
= RAL A5UTE W AYETFAIAY TES A Folghupmy A A8 & Eo] ¥y )
Aol func7t TEH A Ut o] 4= Atz oz gdojo] C 2y T JtolH T =S
T &3t ol AgskA stk WA, PyGILState APIE A-5-3Hd A 2.
WA 319 =7}
9.8 Z—Zujelzlnl =A™
ol W A ZEHE 220 d Y AP 24 7)5S AAs7) 93 2 A AeE ALS AFTUT
2234, g7 2 AR 4 =3 AgEYth
o] C A H o] AE ALt Z2utd oy} 74 F=vtvlold =52 FHE AAE 53 &3
eI =g v, A JF CIgrE 2T 5 Uth mu AT olEHEE MASEA Aoy
wvh °1E1Jﬂ°1AL 4 @#% 2HEEE AT 5 JEE 3, 4 o s 7R o HEE

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame int what, P}Object *arg)
PyEval_SetProfile ()3 PyEval_SetTrace ()& AL&3le] S2H 2 4o FdYrh
AR A A E 52 Gol o2 A AR o), frame o ME S BAH =) A
o] a1, what2 A} PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN X+ PyTrace_OPCODE =

S0l 11, args whare] Zkoll Wk ThE U T

what2| Zk arg2| o|0o]

PyTrace_CALL e}AF Py None.

PyTrace_EXCEPTION sys.exc_info () oAl ¥I3HE o] A X
PyTrace_LINE e}AF Py None.

PyTrace_RETURN S E A Al 913t = gh, = o9 2 <13 2 o] ¥ NULL.
PyTrace_C_CALL =5 =4 AA.

PyTrace_C_EXCEPTION | 3 =5 = f‘g}—’; A A

PyTrace_C_RETURN =5 L= a4 AA

PyTrace_OPCODE Ay Py None
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int PyTrace_CALL
L v =] o8 Al 5% o) 1) AL, A 8l o] Ejo] th 8 Al §%0) WD w] byt race func
Uol A it oA o) g A o1l Sl S olelelol el ] A e o g el )
ol vlo]E I =g o] Ao MFo] QL7 ul ol HALH A] gkl o st AL

int PyTrace_EXCEPTION

A7t BB Y S wll py_tracefunc T5oll et whar vi7) 48] 3h S = AqE = 28 I

el A ute]l E =7 Al E £ o9 7 A E w] wharol| 3] o] FEo g2 SEF Ut o] A9 B

ol Aatz s sfo]d 28 o] 7= AdUth o9 7 At o] 2t =y o= wiehdd uf

Zulo] 5 2H U 24 B4 ol @ o MES A g TH Zeardeldl s LR o deUn
int PyTrace_LINE

Z NS oHEV E1E uf) what | 7)) B4 E Py _tracefunc ¢ (SHA Y Z 2514 Sh4-=

oldyrthol Ags = gk oH‘%E_ AL £f_trace_linesE 00 A 3lo] s & Aol off 3H

H &3 & 4 lssyth
int PyTrace_RETURN
SEo|vtgE 1 & uf] Py tracefunc 5ol th 3 whar vl 7] H- 9 7L

int PyTrace_C_CALL
Cr7l &8 & py tracefunc &40 th et whar v 7] ¥ 5=9] 3k

int PyTrace_C_EXCEPTION
Cagoa] A7 HAME wf] Py tracefunc 5ol t) 3l whar vl 7] WH49 7L

int PyTrace_C_RETURN
C&g7 vt u] Py tracefunc &5l o) Sk whar vl 7] A2 Zk.

int PyTrace_OPCODE
N SFe7t A2 Sl Py tracefunc T (AR 223914 4= ofd U th o o &t
what W] 7| A0] gk o] ojHIEE 7| E A o 2 vIEE R kG Ut =Y Y9 f_trace_opcodesE
12 27431 B Aoz 8 Yo of gk

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)

ZEALY G48 fine2 GY T o W7 ATE A AA 07} A42 gol dge o
ol¢] stol A AR NULLY 5 AU Th 23§47k AENE F A5 oF 5HE, 28 Enbek ol
o o8 = AHgstd ?ﬂﬂﬁ}ﬂ‘ﬂl delsta A= °WUH421 AU =23d e
PyTrace_LINE, PyTrace_OPCODE W PyTrace_EXCEPTION= A& 3t 2 & #Z T = o]HlE 9
sl =gt
void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

28 Y52 func AR FUTH 74 §571 2 WE oM} §TEW o MEES FAFAT, 55
== C e AA 9 AAH o|HIEE £ AISHA] Yh=The 7“:% A& etd, PyEval_SetProfile ()3

FAFUT PyBval setTrace ()& AE3] 528 RE 24 @55 what o)) We) o=
PyTrace_C_CALL, PyTrace_C_EXCEPTION =¥ PyTrace_C_RETURNS FAISHA] ¢kt

99 13 ClH{AH X|&

ol FFEL A UM EFA T AMESLY] 918 A Yy
PylnterpreterState* PyInterpreterState_Head ( )

Ae =z H el AA =9 e 2EQ w2 gl& AAE gk

PylnterpreterState* PyInterpreterState_Main ()
H ol el Z g A AAE vk
PylnterpreterState* PyInterpreterState_Next (PylnterpreterState *interp)
Aelz 28 e AR BBl interp 0] 2] tha AH 2] E A A4 & W&o

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
AE ZH interpe} BHE A= B 2ENNM R MR PyThreadState AA o s ZAHE
sk gh o,
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PyThreadState* PyThreadState_Next (PyThreadState *tstate)
e pyInterpreterState AR o £3t= RE AH E AX ) 2E A sstate ©) 9] TS A=
Al A7) % wHEh o,

9.10 AgE 2 XHEA XH

glo] A Qe Z B Bl Flo| A 29 28 = 224 A4 API(threading. local) & A3} 7] 930 sH&
Yol E] B TLS 78 & 3 PL 28 E 24 A4 i(TLS)Oﬂ o st A& A DS A& F Tt CPython C
T API= pthread 9} A =90l 4] A5 3H= API9} A Y T 28 = 7] 9 %‘—’FE Abgste] A E o
void* & AZF YT

oF % FHE TR UCILE HET AR E QST 15 A 22 AT

ol

= =
Python.holli= TLS API A A o] 3w o] Q17 ¢kZol Al L, 28 = 24 AFAE AHEste W
pythread.h& &3] oF gkl

T: olB R APL %5 % ol AR void 2k A A W2 el Hel AeletA enyh 44
Yoo 9 Ao} B LT voiar ghol Bronect ol b, o] HHES B L
15

U

§2 ot e

:;

9.10.1 AP EE X ZEA (TSS - Thread Specific Storage) API

CPython 21 €] = 2] E] Yol A] 7] & TLS API&] AL-2-& thA 5 7] & TSS API7} & 95 95Ut o] API+=
2= 715 JeY 7] 93l int Al 22 3 Py _tss_tE AT T

WA 3.7 &7}

o B

(CPython®] ~ ¥ =-2 4 A4S 98 A 22 C-API) (PEP 539)

Py tss_t
o) AAr FRE £ S 7o) el S vebuiul, Fe) = SHTLS T el upet Dokl 4 glov, 7)ol
2713} e & YR = WE 27 sy th o] A= 3 A7 gl th
Py _LIMITED_API7} B = A &2 ul], Py_tss_NEEDS_INITZ o] §9] A& &dto] 325 Yr}

Py_tss_NEEDS_INIT
ol |3 &= py_tss_t W49 % 7]3} A} (initializer) & FZF Ut} o) |2 &= Py_LIMITED_API |
A Y A ol Fol Al L

et

Ok

=
S =

.|_4

Py LIMITED_APIZ =8 374 Bgo] B2 3 DE Ao 3ol 25 3slH 39 B4 2ol 27Fe

Py_tss_ t-/] EZJ 6]—1‘6]—

Py_tss_t* PyThread_tss_alloc ()
Py_tss_NEEDS_INITE 271319 gt 22 Aef 9 3hg wishst AL, 54 @3 A9 Al NULLS
LlxiaaRi=

void PyThread_tss_free (Py_1ss_t *key)
RE By AgE 289 YL HAAFEE PyThread tss delete () S WA T2 F,
PyThread_tss_alloc()°] Y& &= T°1X1 keyS & S| A & T} key QA7 NULLo)
ol Y= shA] k5 th

Fa: A E 7)= v 22 (dangling) Z A E 7 F Ut} 715 NULLE A A A 5f oF gt
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HME

of &+ 59 W M keys NULL O] ok ook Furnh m3dh Fo] R Py tss t7}
PyThread_tss_create()2 % 7] 3 H XA ok %k o H, PyThread_tss_set ()3}
PyThread_tss_get ()9 &2+ H A k51U th.

int PyThread_tss_is_created (Py_1ss_t *key)
Fo]A Py _tss_t7}PyThread tss_create ()& 27|85 Qo™ 00] ofd ZrES w3y o).

int PyThread_tss_create (Py_fss_t *key)
TSS 7] Z7|35}bo)l &34 0 7k wrashyth key QA A7} 7H8] 7] &= 3ko] Py tss_ NEEDS INIT®
271345 4] gk oWl F2to] oA ehrUth o] Yk L A A MBA R 52T £ dSUT)
—olu] 27319 7)o ] £E3HH ol Fd A= A o SA] TS Y h

void PyThread_ tss_delete (Py_tss_t *key)
TSS 7] & AHAlsto] & 28 =ofA 719 Fdd 3= A staL, 719 2713 HElE 271345 A
oro o g ¥WAg .L]—.»]Q 7]+ PyThread_tss_create () 2 THA| iﬂﬂg’—/’: AFUT ]
PrE T Ao MEHoE 529 4 dwth- o 53R o e BEoE olR e A
54 kiUl

int PyThread_tss_set (Py_tss_t *key, void *value)
A4 2l =l A voiar e TSS 719 4T A 02 AAMLE HEE 0 & BBFY T 2
Y=o 7] voidr ez IFT UHJJOl AH U

void* PyThread_tss_get (Py_tss_t *key)
A "i‘ﬂ °] TSS 7|8} A d void* e WUk A 2 =of 719k AZ2d ghol fled
NULLS ®¥F33ty ).

9.10.2 A= 22 XA (TLS) API

WA 375 #H A : o] API= ~#| = & A4 (TSS) APIZ thA| U o).

rﬂ
3
S

2. o] B A Y API= int 2 QHASHA IAE & 4 9= w4 o 2 Y| o] H TLS 7] 7} A 9 =
Al QoA kst o]y gk g%\“%ﬂ]/ﬂ PyThread_create_key ()= A3 A& SA] vH3=E o, T}
TLS &+ ol g st TAZ A BF o8 4= 314 g5t

HollM AF3e a8y AR <8l o] WA APIE A F =04 AFgsiA = ¢ Fyth
int PyThread_create_key ()

void PyThread_delete_key (int key)

int PyThread_set_key_value (int key, void *value)

void* PyThread_get_key_value (int key)

void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS ()
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ojo| W 7|8 74

B A 3.80] &7}
F2A:

nt

PyConfig
PyPreConfig
PyStatus

PyWideStringList

PyConfig Clear()

PyConfig InitIsolatedConfig/()
PyConfig _InitPythonConfig()
PyConfig_Read/()

PyConfig _SetArgv ()

PyConfig SetBytesArgv()
PyConfig_SetBytesString ()
PyConfig_SetString()

PyConfig SetWideStringList ()
PyPreConfig _InitIsolatedConfig/()
PyPreConfig InitPythonConfig()
PyStatus_Error ()
PyStatus_Exception ()
PyStatus_Exit ()
PyStatus_IsError()
PyStatus_IsExit ()

PyStatus_NoMemory ()
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e PyStatus_Ok ()

e PyWideStringList_Append()

e PyWideStringList_Insert ()

e Py ExitStatusException()

e Py InitializeFromConfig/()

e Py PreInitialize()

* Py PrelInitializeFromArgs ()

* Py PrelInitializeFromBytesArgs()
e Py _RunMain /()

ALA F A (PyPreConfig &) 2 _PyRuntime.preconfigol] A &% 11 4 (PyConfig &)
PyInterpreterState.configol Ag Ytk

%2713}, gholde| Al o] A W A Er FZRIAHAL.
o B
PEP 587 (3}ol® 27|13} F4).

10.1 PyWideStringList

PyWideStringList
wchar_t* Ex<49] glaE,

length7} 0 0] oF U W, jtems= NULLO| o}y o] o} 5t R E E2149-& NULL©] o} o] oF &t}
H A=
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)

item< listol] 57} ot

o] k& T & W o] W E A 2738 oF Fryth

PyStatus PyWideStringList_Insert (PyWideStringList — *list, Py_ssize_t index,  const

wchar_t *item)
item-<- list2] indexoll 4+ <] g ol

index7} list Ao Bt} I AV 2O A, item- listol] 57} (append) T T}
index~= 0 Xt} 2 A1} Zrotof .
o] & S &3t W Fhol WS AP 2 7] 38 ofF Futh.

724 D=

Py_ssize_t length
g AE Zol,

wchar_t** items
= =
B AE FEE.
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10.2 PyStatus

PyStatus
z2713} & AHE Agske F2A: AE, ol EE TR

int exitcode
FTE I exit () o ALH QAL

const char *err_msg

o & #l A1 A].

const char *funec
ol 2 & BHE 359 o], nuLLY 5 9

= “ Sk~
BHE TEE T

oy

U,

PyStatus PyStatus_Ok (void)
33

PyStatus PyStatus_Error (const char *err_msg)

HIA A 7} 29k 27]3) ol 7.

PyStatus PyStatus_NoMemory (void)
W2 S A (H R 75).

PyStatus PyStatus_Exit (int exitcode)
AHH E8 =2 o] WS 28I}

SHE Al
int PyStatus_Exception (PyStatus status)

AE L H YU oFUE FEYUR FolW, oS AesHoF FUh; I E

Py_ExitStatusException () < S &3},

int PyStatus_IsError (PyStatus status)

A7t ol Y7k

int PyStatus_IsExit (PyStatus status)
EERE SRNEE

void Py_ExitStatusException ( ySmtus status)
status7t =& O] W exit (exitcode) & T &3 T status7} ol 2] o] H of| ] WA A £ ¢l
0olold £8 I =2 253 Yt} pPyStatus_Exception (status) 7F00] ofd uj

3 o gL o).

o143
Wz

al
=
=

Zy: JEACZ mto]|H & pyStatus. funcE AAS= d= |3 2 & AFESF= ¥, func”Z} NULL
2 48 4HE et e 958 AL g

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

}
return PyStatus_Ok () ;

}

int main(int argc, char **argv)

(Th& ST AT ol A%
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void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

PyMem_Free (ptr);

return 0;

10.3 PyPreConfig

PyPreConfig

ghol Mg AP 27]3}8h o] AFRE & F2A:
o o) W= g qFAE ATt
* LC_CTYPE 2A| ¢ +A T}
« UTF8 =& A3 3}

A TS 27138 B

void PyPreConfig_ InitPythonConfig (PyPreConfig *preconfig)
Shol W P4 02 A PAE 2718 o

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)
Aele 740 R AR 1AL 27 sk,
Tx2A B!

P

intallocator
H 2] S&Fae] o] &
* PYMEM_ALLOCATOR_NOT_SET (0): W2 28] &AE HA oA syt (71 23S AHS
Fyrh
e PYMEM_ALLOCATOR_DEFAULT (1): 7] & W2 g &=}
e PYMEM_ALLOCATOR_DEBUG (2): TJH 1 % 0] 9= 7|2 w2 g A}
e PYMEM_ALLOCATOR_MALLOC (3): malloc () 2] AF2S ZA| 3yt

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): /M1 o] YExmalloc ()9 AHES 7A 3

Ut
e PYMEM_ALLOCATOR_PYMALLOC (5): 3}9| % pymalloc | & 2] <A}
e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Yy¥ I o] Q&= 1}o] % pymalloc ™ 5 2]
ey}
gfo] W o] ——without-pymalloce A& 3] A= H PYMEM_ALLOCATOR_PYMALLOCT}
PYMEM_ ALLOCATOR_PYMALLOC_DEBUGZ A YT #] 95Ut
vw el Bl g FR AL,
int configure_locale

LC_ CTYPE EA LS AN_ A AT 2ALE AAS Y72 03 22, coerce_c_localedt
coerce_c_locale warn2 022 AA3]o}

int coerce_c_locale
29} Z2ow, C2AYS AT YT 13 22w, LC_CTYPE E2A| 92 o1 AR 24
.
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int coerce_c_locale_warn
0°] ofjw, C 27 Do ZAF wl A7k ST ek

int dev_mode
PyConfig.dev_modeg FZ 3} Al L.

int isolated
PyConfig.isolatedE ZR3IAHA L.

int legacy_windows_fs_encoding (Windows only)

0°] obu ™, UTF-8 =& u| &4 3}, vlo| A 5} A28l Q39S mbesE A4 311, 91
A 2" oy g 7E replacei R R =
AT oA ut A}& 7} ) #ifdef MS_WINDOWS WA 2= 959 =4 F o A&t

F gk

int parse_argv
0o] o}, Py _PrelnitializeFromArgs ()@ Py_PrelnitializeFromBytesArgs ()«
A% sfo) o] Be F QRS TE HATHE AT 2L B L2 argy AAE TE EAIh
B AR AEAA

int use_environment
PyConfig.use_environmentS FZSHIA L.

int ut £8_mode

0°] o}y, UTF-8 R =& A3y}

10.4 PyPreConfigg& A28t Al =7|3}

toh

sho] a2 A7 273} &
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
preconfig AF A FAJ oA A Fho] M & ALA 2755 o}
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *
const *argv)
preconfig AV T3} B 7 F QIAM(HFO] E FAHE) o A Bho] M & AFH 27133 Th
PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t * const * argv)
preconfig AR AT B Z ARH(Shol = EAHG) ol A sho] A & AR 273 gy ek,
S EA= PyStatus_Exception ()3 Py ExitStatusException () & AHg3Fo] o Q] (ol &
= A e)soF Tk
J}O] ¥ LA (PyPreConfig_InitPythonConfig())e A%, W & AR 2 Jo|n g 2735314, <
B2 AP FA O G T wlEoll, Sl r e AP S el B E & AAE AP E ofof
?:MD}. & E°l, -X utfs “éﬁé £ AL UTF8 2 =5 84353
PyMem_SetAllocator ()= Py Prelnitialize() ©]|&o| Py _InitializeFromConfig() ©]Z
of Z&dto] AHG A Ao vire @FAE AAY 5 A5 Uk PypreConfig.allocatorZ}
PYMEM_ALLOCATOR_NOT_SETO 2 HAAE W Py _Prelnitialize() Ao & 4 JHF YTt
pytren_Rayivalloo ()3 2e el M el T G 3ol 4 2719} 2] A9 A
malloc () Ffree () & AF TEshe A2 F P Uth Abd 2713} Aol py_DecodeLocale ()&
s23hd o gt
UTF-8 2 =& &4 3}517] f8l Abd 271315 ARg- 5= ol

3

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

(Th& sl AT ol AS)

10.4. PyPreConfigE A2 5t A}

2
P
N
Tok
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status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

3

/* at this point, Python will speak UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig
stol e T4 37] A% e shetuHE £Fohe FEA.
FZ2A A=
void PyConfig_InitPythonConfig (PyConfig *config)
afojl FH o F4S 2713t
void PyConfig_InitIsolatedConfig (PyConfig *config)
Aeld FHoR P 273U

PyStatus PyConfig_SetString (PyConfig *config, wchar_t * const *config_str, const wchar_t *str)
Qo= B str& *config_strZ EAFEUT].

Q39 slo]l WS AFA 2 7|5HgY T}

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t * const *config_str, const
char *str)
Py_DecodeLocale () & AF&3}d] str2 Y Q31 AL *config_strol] ARyt

Z Q3hd ulol W& AFA x7])5}g Y th

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t * const *argv)
gol= EAdE Wel 2 AXE AR

92349 sholAe A 2718 ok

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char * const *argv)
BH & JAE A} Py DecodelLocale () & AH§Sto] Hlo | Ed S YA Yy th

29519 oM e AA 275

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,

Py_ssize_t length, wchar_t **items)
ool B2 2| A E listE length} items 2 74 A g T}

EEC L ERREREES 8]

PyStatus PyConfig_Read (PyConfig *config)
2= shol A T4 &t

olw] 2718td B =+ WAHA FFUTh
o5t sfo]H S AFd 2713t

void PyConfig_Clear (PyConfig *config)

T/ vl 22l & s Al th
3R e] pyconfig WA = B2 5 sho] WL Ab & 78k 3. of
Z 3= Fo| W ALA 2713 FAA YU PyPreConfig 359 74 &
HAEE SE67] Aol A ) o Futh:

A$, PyConfigE 7]HES
TV ZAEY, PyConfig
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* dev_mode
e isolated
* parse_argv
* use_environment
T3l PyConfig SetArgv ()Y PyConfig SetBytesArgv ()7} AFRE W, AFA % 713} FA 9]
8% & A2 (parse_argv7h00] ob ) of o] E3}7] o] thE wIA =R T WA o] HAEE
SEsoF guth
o] WA =9 i%x}‘“ PyStatus_Exception () & Py_ExitStatusException () & A& 3}o]
ol &] (Nt F8)E A 28] oF Fuch
TERA L=
PyWideStringList axgwv
HE € 7k sys.argv. ARk 3fo]H o] sfo]H g = s
2 argvE FE BEASH Y parse_argvs ZZRSFAA L. argvZFv]o] Qo Wl
Z 715 o] sys.argv7h B3 EASh A2 wlo] 97 =S ) th

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER__ 374 W3k, T PyConfig.
executable® AFE.

wchar_t* base_prefix
sys.base_prefix.

int buffered_stdio
07} Zow, w3 ¥ A g BEE B8 3te], sdouth siderr 2EY S W7 YA G2

int bytes_warning
13 Z oW, bytestYbytearrays str B2 A Y, E=bytesE int v A&
LU Th 2 o] o] ¥, BytesWarning o 9] & LAY Al ;‘HEP-

wchar_t* check_hash_pycs_mode
A A 719 cpye TFEY FEAG FF AL AU (PEP 5528 F R34 Al Q)
—--check-hash-based-pycs B3 & %/E Zk.

F83 37k always, never % default.
12 ZFS default YU th

int configure_c_stdio
00] of ™, C £F 2E”(stdio, stdout, stdout) = FAIUTE A& 5], A=Fl A
| E RE=E O_BINARYE A A S}

N

int dev_mode
N RE: X devE FZR34

12

AL

int dump_refs
00l ohI W, £ Al ol 78] B4 Aele BE AR E W,
oMol tyw 2 W=7} I 23} (Py_REF_DEBUG W] I 22 A ]3| oF &t}).

wchar_t* exec_prefix
sys.exec_prefix.

wchar_t* executable
sys.executable.

int faulthandler
0o] o}y ™, A|ZF A] faulthandler.enable () 2 T &%)
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wchar_t* filesystem_encoding
g AJ2~"H 917 Y, sys.getfilesystemencoding ().

wchar_t* filesystem_errors
U A" o1 F Y of|#], sys.getfilesystemencodeerrors ().

unsigned long hash_seed
int use_hash_seed
A A G A=
use hash seed7}0o]W, 3fo]| A A ZF A A|E7F &2 2 MEAE 30, hash seed= FAH

Y.

wchar_t* home
shol 4l & Tl e 2.
714 % © & PYTHONHOME 37 W5 gholl A 2 7]3-g U th
int import_time
00] of W, YEE A7+ 225k Ptk
int inspect
A2AHEY P S AP T U4 RE2 ot
int install_signal_handlers
Alad A 71§ A} 7R
int interactive
CEREL
int isolated
0XTHaY, A8 R=§ 4313t}
* sys.patholl= 23 HE t&dH g (argv[0] o]} @A t & E 2o A Al4kg Uth = A
|- 2F9] site-packages T HEH 2] = §l5 U Tth
e J}o] X REPLE J3}A T2 ZE oA readlined YT E A& 7] readline 7+4 &
A3 A & 5 U T
e use environment&} user _site_directory= (00 & A @'H c}.

int legacy_windows_stdio
0°] oFU ™, sys.stdin, sys.stdout ¥ sys.stderro] io.WindowsConsoleIO T]Al
i0.FileIOE AFESHU T}

AT QAT AL 753U th #ifdef MS_WINDOWS Wl 2= 95 EX F o AR

F ik

intmalloc_stats
0o] ok, F5 Al 3Fo]H pymalloc W] 2 2] &3 =}of] st FAE =T

g}o] M o] ——without-pymallocg AbE3te] =W o] &4 FAH T}

wchar_t* pythonpath_env
DELIM(os.path.pathsep) o2 ZEH EXEZ TdH 25 AN F =,

7| B A © 8 PYTHONPATH 37 W5:gholl A 2 7]315 Uth
PyWideStringList module_search_paths

int module_search_paths_set
sys.path. module search_paths_set©] 03} Z O H,
module_search_pathsE A A2 gt}

o)L
fu
-
o,
o
X,
3
ok
rlr
%
-+
_\I\_,

int optimization_level
CEBEPERS
e 0: & v 3] 23} 7] (Peephole optimizer) (12| 1 _ debug__°] TrueZ AAH Yt}
« 1 AAE AAZIT, __debug_ S False AR PG
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2 HrEd e AAGY

int parse_argv
00] ohI ™, Ak shol W W F 9179} 2 YA O argv T EABI, argvol A 5ol
A RJAAE AAGUTH: B & AAE T A L.

int parser_debug

00] of B, T2 47 T2 £9¢ FUTHA T Ao v, A27HE AU Th.

int pathconfig_warnings
03 Qo 4w g ANT W AE QAT (R 2 A, AR e dux
237 45 1413})- :1_‘%‘11 %2?‘;, 7417} stderre] 7] &g Ut

wchar_t* prefix
sys.prefix.

wchar_t* program_name
Z 2 o] 5. executabled 27|3}5h= Hl AFEE 1, 2 7] o 2] Bl A A ol A = AFE-H U T}

wchar_t* pycache_prefix
sys.pycache_prefix: .pyc |A] HFAL

NULL®]®, sys.pycache_prefix+ Nonel & A A FH Yt}

int quiet

AE EE. A E 5o], a4 REo A AZ-d3 W WAA S A SHA] k55U Th

wchar_t* run_command
python3 —c COMMAND QlA}. Py RunMain () o\ Al AF-&SHY T}

wchar_t* run_filename
python3 FILENAME ¢ A} Py RunMain () oA A& th

wchar_t* run_module
python3 -m MODULE QlA}. Py RunMain () oA AFHE-3HY T}

int show_alloc_count
Zg A Y 342 AT 7R

-X showalloccount 8 & SAHC=E 18 AH HE]—
COUNT_ALLOCS WiaZ 27} Ao H E43) gloj W W7 & g 3 th
int show_ref_count

FE A F g2 A58 BAGIN

-X showrefcount B8 & FAHCZ 12 AAH Yt}

glol Mol vy 2 W=7} D2 ¥t} (Py_REF_DEBUG W] A2 & A ]3] oF g ).
int site_import

AAE ) site BES YZE FY7R?
int skip_source_first_line

azo) A S AWHUM
wchar_t* stdio_encoding

wchar_t* stdio_errors
sys.stdin, sys.stdout W sys.stderrd AFZ Y} AT of &.

int tracemalloc
0°] o}y ™, A]|ZF A] tracemalloc.start () & &3 th

int use_environment

0B Tha®, $7 W52 ST

intuser_site_directory

00] ohUI ¥, AL§ A} AFol = T A B 2] & sys . patho] F7FU Tk,
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int verbose
00] ohul®, A %28 B4 Tk

PyWideStringList warnoptions
sys.warnoptions: A1 BB E YESY] Y3l warnings EEY FA: 7FF 2L Ao A
NF g SAEAR,
warnings 2§ sys.warnoptions& 902 F71gytt: vulA 2 pyconfig.
warnoptions &&-2 717 WA A AT = warnings. fllters./] A WA 2o FHutch
g =2 AE9).

int write_bytecode
00] U, .pye 32 7 S o
sys.dont_write_bytecode® write_bytecode® WIAH ZFo 2 x7|3E Ut}

PyWideStringList xoptions
sys._xoptions.

parse_argv7}0o] oy, gl sloj M o] HE = <l
PR BAS L, argvol A shol W QA A AR U B & AA4E 2

xoptions §4& THE £ 42 4487 918 78 2R U x §42 FRIA L.

A Z2 A0 =F argv AR
=

10.6 PyConfigE Al235t x7|5}

sho] Mg 2788 B4
PyStatus Py_InitializeFromConfig (const PyConfig *config)

config T3l A shol & 27|33 ot
ng}— PyStatus_Exception ()3} Py _ExitStatusException () < ARE3}o] o €] (of &
< AelsoF gyt
PyImport_FrozenModules, PyImport_AppendInittab () T+ PyImport_ExtendInittab ()
= ARESHY, 3hol - APE 2713} S0l 2] ar shold 2713 Aol A AU &6 oF T

z2I3 o= AA e d:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */

status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;

if (PyStatus_Exception(status)) {

goto fail;
}
status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) {

goto fail;

}
PyConfig_Clear (&configqg);
return;

fail:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);
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71 e A%k °H & o, e A2 v 4F et HE A g oh

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception (status)) {
goto done;

/* Read all configuration at once */

status = PyConfig_Read(&config);

if (PyStatus_Exception (status)) {
goto done;

/* Append our custom search path to sys.path */
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) {
goto done;

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable");
if (PyStatus_Exception(status)) {
goto done;

status = Py_InitializeFromConfig(&confiqg);
done:

PyConfig_Clear (&configqg);
return status;
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0] &+ =LC_CTYPE 2 A Y, PYTHONUTF8 2 PYTHONCOERCECLOCALE &7
(PEP 538) 2} UTF-8 ¢M(PEP 540) & &4 3}shy ot
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int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);
config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) A

goto fail;

status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception (status)) {
goto fail;
}
PyConfig_Clear (&configqg);

return Py_RunMain () ;

fail:
PyConfig_Clear (&configqg);
if (PyStatus_IsExit (status)) {
return status.exitcode;
}
/* Display the error message and exit the process with
non-zero exit code */
Py_ExitStatusException(status);
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10.10 Py_RunMain()

int Py_RunMain (void)
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void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&config);

PyConfig_Clear (&configqg);
if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain', "
"file=sys.stderr)");
if (res < 0) {

exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
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2 Aol Ut
A A7 A

o API UL EHA], o] PyMem Malloc () ©] B3k v 3o ta] & H Pyobject_Free ()

o W3 A Aol 27] A (5 AT B =)

o W3 F Holl 27] A (M LHEER)

e PYMEM DOMAIN_OBJ(9] : PyObject_Malloc()) E} PYMEM_DOMAIN_MEM(%]

pPyMem_Malloc()) =W {19 A} g7t 522 wf GILo| A F =] &<l

o # 7 s, YW1 F2 tracemalloc BES AFESte] 2] B0 &d 329 Ed o
W2 744 Utk tracemalloco] ol Al v el F5S 24 Folu W 2e] BEo] 247 uf
Ego]alo] ZAIFH YT

e} 1>

oMol I RE A AL H o]ys T L 7| EA o2 AxE Ll PYTHONMALLOC 37
WASE AR 3lo] Yeja B4 A dE shol o] w1 58 4AT 4 YFUT
ﬂﬁ@ﬂxii . ol e 7}

WA 3.6004 WA o] e o)Al el REoX Hotdd
DASE, W I F2 o] Al tracemallocS AFE 3ol HlR e BE5o] dd o] Eg oAl S
ZAA S Uth £33 Y2 58 o)A PYMEM_DOMATN_OBJ S} PYMEM_DOMAIN_MEM S| Qe T

52 o GILE =7 Felghch

WA 3894 7 vlo]E 3l & 0xCB(CLEANBYTE), 0xDB(DEADBYTE) % 0xFB(FORBIDDENBYTE)
AT QL CRT YW Imalloc() L free () & Z+& Z+S AM2 352 0xCD, 0xDD 2 0xFDE ThA)|

H A5 Ut
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11.7 pymalloc &t=Hx}

ool = s o] B2 22 (5S12°F0] E o] 8t A A ol 2 A 314 pymalloc &3 A7} 21%‘4‘3} 256 KiB
o 34 2712 2 (obel h (arena)) 2 W E 2] 9B AL I 512 vlo| ER T 2 Bee 49
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thAH Yt}
pymalloc 2  PYMEM_DOMAIN_MEM(%] : PyMem _Malloc()) 3 PYMEM DOMAIN_OBJ(
PyObject_Malloc()) =W 9] 7] & Szt Ut}
obelvt BRAE The B4 AL T
e = oA virtualAalloc () FVirtualFree (),
o A28 4 9] W mmap () & munmap ()
e 13X O WMmalloc () free ()
11.7.1 pymalloc O}2f|L} &=Hx} A2 X} M|
WA 340 7}
PyObjectArenaAllocator
obel v ERAE Z1& ke ol A8 H £ T2A. o FRAE Al Y BEA A5
== o[oj
void *ctx 2 HA A2 ADGH A2 A A
E
void* alloc (void *ctx, size_t size) size B}o] E 9] o} & &Fgh T}
void free(void *ctx, void *ptr, size_t o U= A Y Th
size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

oleu} &RAE A,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

ofel} RS AA T

11.8 tracemalloc C API

H A 3.7 27}

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc ZEA T w22 E5S FAFUH

dF ot 02 Whaetar, ol 27 A e (A 2 A st A W R e & ek R s YTh -1
S w33 T} tracemalloc ©] B] &4 315 ¢l oW —2& wkskE o)
e 550 ojn FAHM, 7|E F A5 BAd Y

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
tracemalloc REoA &Fd W22 E5S F 4 sjAIFUTE E50] FHHA Fod ol AR

a4 e o,

tracemalloc ©] W] & 8} = gl oW -2 & vt&star, 18 %] ¢ko

a9

rE
mlo
.
rit
o
L
v
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11.9 o

2o ) e AMA B oA YUTE VO M 7k R WA B A FS AR ske] shol w70l A B
= tpA) A4 A5 ok

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf);
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

3 AT T AFS A 2L T

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem_ New */
return res;

9] F 74 ool A, M3 B4 2 WG ok F4E B3 24P KA L. AA 2, A=
UE BYAE EFT NPl AR OISR, Fol A v R o) B2 5] 2L = e AP W] S
A 2L BEYUT. BE TE AL E F A At Yov], 1% shibe A2 e PelA
FE3E T AY e FFAE £

14
ok
N,
2
Mo
-3
of
)
T
E‘
Fa
=Y
[o
fru
=]
>
ik}
T
_VL

char *bufl = PyMem_New (char, BUFSIZ);

char *buf2 = (char *) malloc (BUFSIZ);

char *buf3 = (char *) PyMem_Malloc (BUFSIZ);

PyMem_Del (buf3); /* Wrong —-— should be PyMem_ Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem_Del () */

vto] A oA AA HEE E5S A7) At T ol s, oM AR = Pyobject_New(),
PyObject_NewVar () Y PyObject_Del () 2 &5 'ﬂxﬂgl/]‘?}

de 2
RS CEMER AA F2 Ao st +Hste Zoll that v FollA 22 AdYrh
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HH| 78 x|

ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

12.1 Slof| ZHA| et=s17]

ol

PyObject* _PyObject_New (PyTypeObject *type)
Return value: New reference.

PyVarObject* _PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. M2 TFH AR opE I 2 7] I =E 27|38} 2733
AAE WU Th rypeo]l AR 7F < 7ha) 2] A 7)o oS e HE, 2R 719 AAH =
AA JEol =g Utk AA Y o2 dE+ TS X gsUh

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©) -2 PyObject_Init ()7} 48 st= ZE 22 3311, 714
7] AAe] Aol AR E 27|35t

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C 7-ZA| & TYPEZ} 5}o] W & A A typeS AF&31o] M 2 glo] AA|
gtk stol A A SlH R Y H A k2 BT 27|3kE A s Ut A9 Fx 4
o) MUtk W= B 2% B AR (p basicsize BEGIA AFH UL

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C TZ 3| & TYPEY} 5}o] A EFY & type2 AFE31o] |22 ulol A AA &
gt gto]d AR s H 2 o A ke B+ 27319 A g Uth E9E W R 2= TYPE
F2A 0 A3 nped tp_itemsize B 25 oA A7]9) size DEES & L3UL) o= EZ3
2o ANE AT W FEPUTH FES WS g HUTh 2L @9 3=
S 2T A7, @ 57t Eol 50, vl e #e] &40 FFEUh

void PyObject_Del (void *op)
PyObject_New () W} PyObject_NewVar ()& AH&3F A A o @59 w22 & A Fch o] A
< dutgor AA O ol AQH tp_dealloc Ael7]A TEFUth MRt He 2T
o] A 7} o B2, 0] T& Fofl= AR BEof HA2s)A= <k H T

[t

—_

2
[y
N
f
it

3,
ok
4>
30
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PyObject _Py_NoneStruct
gpoj o A Nonel 2 &% & AA. o] AA ol e 2B &2 F7ts] = Py_None |AZE AH§
34 2 A 23 of g o,

o X7

PyModule_Create () ¥4 REg @33t vh54th

BE o]l AR FIA0w AAY Hme) BAY AL AL 5o DEE FFYUTE o] 5L
PyObject S PyVarobject B O2 EAH ™, ChE LE ol A AR Aelol A, 44 Ex PO,
Mg QR Wzl #4253 3Pk

PyObject
ol Fo FFAYTE o] AL FFolxdo] AAl ol thit 2AE S AAZ F 5= Tl
Utk ARl (dEla) "BEd s, AAY Az 5o g H

AR et ZAE R 2FFHUTE AAZ pyobjectZ AA" 212 JA T, sho] & A of of gk
B E ZFQAEE Pyobject *E INAE & 4 QH5 Ut Py REFCNTS} Py TYPE Wl A2 E A5} o]

] o] B A 23l of gt

PyVarObject
o] A2 ob_size BEE F7}ole Pyobject ] FAUTh o] 212 Aolgte 7Hd S 7H A A of vk
AREH YT o] §-2 FF 3ho] W/C APIOl| UYEtUA] ek5Uth Py REFCNT, Py TYPE R Py SIZE
W 225 A-g-3te] Hlw of] A 23] of gt

PyObject_HEAD
Zol7t MatA] ok AAE Uil M2 F-& A AT uf AHE-5 &= v 2 2 9] U th PyObject_ HEAD
322 = ohg 3 2ol Fgg Ut

PyObject ob_base;

A9 Pyobject AHAE R SHA A L.

PyObject_VAR_HEAD
AAB AT Aol 7 ThE AR UehE A2

+ S AAdT w] AFEE = W 22 YT} PyOb-
ject_VAR_HEAD mj 3 2 = v} 2ol 27 Uth:

PyVarObject ob_base;

9] pyvarobject AYAE FRIAIA L.

Py_TYPE (0)
o] M2z sholm AR 2] ob_type WHjo] HM2shE u AL H YT g o w 3 U

’ (((PyObject™*) (o)) —>ob_type)

Py_REFCNT (0)
o] | ZZ = zto] W AA 9 ob_refent WH o] AN Ae = o] AHEF YT S 2 2 SA4g Ut

’ (((PyObject*) (0))->ob_refcnt)

Py_SIZE (0)
o] M2 sho] A AR ob_size WElo] RA| s ol ASF U B ow PP UTh:

’ (((PyVarObject™*) (0))—->0ob_size)
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PyObject_ HEAD_INIT (type)
O| A MEL Pyobject B 27|35} o2 FAHAH = IAZYUTE o A2 TR
Aok
A= .

_PyObject_EXTRA_INIT
1, type,

xol-

ol

PyVarObject_HEAD_INIT (type, size)
o] L ob_size BEE 293}, | PyvarObject P& 2713} o2 A = a2

Utk ol iz 2= thg o2 SAg

_PyObject_EXTRA_INIT
1, type, size,

PyCFunction
RE stold FHES CE P vl AFSH = 4 . o]l 9] 4= F 79| pyobject *
f 7 M5 F 3FaL 3hbe] Fhe kg ok vk gho] NULLO W, o 2] 71 A A =] o] Qlofof g th
NULLO] o}, 913} 712 gtoj o] &5 T4 vidd oz g Utk = 2L IR E
HE}s) of gt
PyCFunctionWithKeywords
A} 0] METH_VARARGS | METH_KEYWORDSQ! Z}o|H E2#|E S CE FH = o AFREH =84 9,
_PyCFunctionFast
Aol METH_FASTCALL %l 3tol ¥ Z 8] 85 CE T3 ol A5+ 4 3.

_PyCFunctionFastWithKeywords
AW o] METH_FASTCALL | METH_KEYWORDS?l 3lo]H Z#HES CE T3 3+E o] A2 =
2 3
.
PyMethodDef
gAY o g 7)ot ol AFEEH = T 2A. o] FxRA = vl N =7 ds T

2]

= cg 2|0
ml_name | constchar* | WA E9] o]&
ml meth PyCFunction | C 3o tj gt =<2l E
ml_flags | int SEFAYHE
ml_doc const char * S2EFO W8S 7t 7yt

nl_netht C ¥4 24 E1 Atk F o) O 4 SLA T, A pyobject <& MR )
MAEE @ FFUTh Pycrunctiono] 3 AR
FAL self AR 54 C F& Ak

= L
nh flags AL T EALE LT B 4 A = DEGUITh AN EALE 5E 3ol ohR

72 ey

971 ko) 8 A 718 B8 5 Aol sl of 3 5 7] & METH_KEVIORDS S AFSHe] 7191
AR b- e BUSEGr Bip en  A

METH_VARARGS
S WA S 7} pyCrunceion 99 AWAQ S5 AU Lh B F A9 pyobject < IS
A LT 2 A S oA =] self A QLT 2 el A%, B E ARSI T 5 0 o)
A% (3% argsehd FUTHE BE A4S ehiE 52 ARG o B ¥es dugoz
PyArg_ParseTuple () ©|Y PyArg _UnpackTuple ()& AF&3Fo] A 2lE Uth

METH_VARARGS | METH_KEYWORDS
ol st 27t Y= Wl A == PyCFunctionWithKeywords & o] o] oF Ut} o] st
= A e wA AeE 71T U} self, args, kwargs. 9 71 A kwargs= B E 7| P E QAX
g gy o AY Z|HE AA7F gled NULL Y & AFUTh WA HeEE dRkg o=
PyArg ParseTupleAndKeywords ()& A& 5}o] ZJE]Q Ytk

METH_FASTCALL
2 AT A A= wE S 7 H. WAMEO §e pycrunctionFast U T 3 HA o 7)
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WS E self ol 31, F AA WA WLE ARE FEY £ Pyobject < 3] C il Dol w, A WA v
RAsE AR el de) 2o gk

] Algke APIS] 477t ob g Uth
WA 3.7 7}

METH_FASTCALL | METH_KEYWORDS
Extension of METH _FASTCALIL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the
vectorcall protocol: there is an additional fourth PyOb ject * parameter which is a tuple representing the
names of the keyword arguments or possibly NULL if there are no keywords. The values of the keyword
arguments are stored in the args array, after the positional arguments.

o] AL A stE API] Y7} obd T}
B A 3.7 =7}

METH_NOARGS
WA A7) Gl A B METH_NOARGS S| 18 U E o] 9low, X Fol H=A B
AR7F Utk pycrunction @olofof Fuith J AA v 7] ] o] 52 ANHA O 2 self o] v
EEolug AA At sl gg F2E g dunh B 3ol = A vl

METH_O
"O" QIA}LE PyArg ParseTuple ()= Z&8He A, &4 AA A=}
ZHa2z g & 5 JdS5Yth PyCFunction & o] 1, self v
PyObject* w7} & ZE5UTh

< 73S U= dl ARSHE A 3 Fl o] MM = oA AR ul) vkl E S LERY
g dole AT JsUth ol ST 5 ) st F o1 A =of T3

<
T
2
T
2

Mo rr e

O

r
o
rr
=2
c
=
=
o
<
=

1A w7 2 AEg Yt classmethod () WA

WA=z Pl dadastobd @ A} A
: 3 2ol 2 ol M E (class methods) & W= v AH4-F U .

METH_STATIC
HAERZ PO dAxE A7 obd NULLe] 3 WA w7 42 A g Ut staticmethod () W
g AT B A= AT FARE A A v A = (static methods)E == ©] AHSEH Y T
] thE A 22 WA E o) 55 7HA b2 ZY Al Bl =7 225 =2 Ao th
METH_COEXIST
712 Aol thA WA =7t 2 =g Ut METH COEXIST7} ¢l W, 7| B ke iR g = Ao 2 Ay
HEAJQULh £F A7 E HolE Ho REF B R, | & 59 sq_contains &F 2] EA=
__contains__ () 2= @ WA EE A 22 o] 29 3 PyCFunctionS £ = 38}%] 9F
Utk 8271 F o= ¥, PyCFunction ©] 2] 3 21 4] z}e]d] 2 =% 1 £33 323Ut} o=
PyCFunction®]] th 3t & o] e 3 AA| TEH T} X A 3}= o] 17| wf ol F&Fch
PyMemberDef
C72A Anol s Fal= Fo o] EFHEE 7|&dte 724 BE+ U3 25Ut

S cg 20|

name const char * | W] 2] o] &

type int CHxA ol J+= AW 3

offset | Py_ssize_t | WW 7} 3o AA| LA ol $] %]t ulo] E T o] @ LAl

flags int 7197 AR 27 7 stA & e = S8 1 v E

doc const char * | EAE g Y&& 71| Yth
type ThFSHC o s Fst= B2 T_ IR F Y 5 syt W 7} spo] Ao A HAM A
D, 553 oA Fo= A Utk
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TEENE cd

T _SHORT short

T_INT int

T _LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBIJECT PyObject *
T_OBJECT_EX PyObject *
T_CHAR char
T_BYTE char
T_UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

W 7} NULLY u] T_OBJECT+= NoneS W36}l T_OBJECT_EX+ AttributeErrorS A A
Z1tt= Ao A T_0OBJECTS} T_OBJECT_EX7} Tt Ut} T_OBJECT_EX7} T_OBJECTH T} &l &
HEZHE Ydldel EA2S ¢ 2424 A 232 E, T_OBJECTE T} T_OBJECT_EXE A&
1Al 2

flagst 227|192} ¢} 7] A 2~E & 00l AL, ¢17] A8 HA 2~ 98l READONLY & 4~ 5 U Th
typeo©l T_STRINGS }Eu?ﬂr/}— 7218 READONLY S %ﬁt}bﬁ:} T_STRING H| ¢ E] &= UTF-8 2 3| 4]
HYt}. T_OBJECTS} T_OBJECT_EX 'HHHUL AHAE 4 S5 YTt NULLE AAE Y.

PyGetSetDef
o ot 22 HE B ANAE Hosl= LRA. PyTypeObiect.tp getset &Fof tjat

Z= [cE¥ [ o
name | const ol EZ]HE o]=
char *
get getter AEZREE dE=CT
set setter AEZREE AAFAY A st= A A C 4, A H A EHEE
917] A& HJUth
doc const Aed =EAET
char *
clo- void * getter 2} setter of] =7} tf o] E] & A| & 3}= A Bl A SF4 Z QI E]
sure

get &= ke Pyobject * W7 W (2B 2) 9 T £ E] (A FE closure) & Wots

Ut

typedef PyObject * (*getter) (PyObject *, wvoid *);

Azt Al FxE wrkstar, Ak A4 o 9] 2k @A NULLS kel oF gt
set £ F /N pyobject * 7] A= (A2 2} AT ) 2} 4 2 A (AFE closure)

£ ot ych:

typedef int (*setter) (PyObject *, PyObject *, wvoid *);

AEZREE A oF h= 4% F A v 7] A= NULLY YT 33 0, At A=
of| 2] &} S+ -12 wiEks) of g}
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12.3 & A

oFulE shol A AR A 2de g 58
gHE sojd S8 me 19 FnE 2
28 R BE, dEmelH AR % A2
Y AR U RE B2 YR AT 2
oI, £ 2 C P45 EAE 0|3
=g A8 A BT BEE PRANA Yehe ¢
ke o 7He HE 9o, o

12.3.1 2= &t

(tp &%)

27 49l 7%

2 pyTypeObject? & n]

?ﬁwﬂﬂ+ﬂﬂmaﬂﬂ

gé%da—ﬂﬂa of -

ZA F ot 2R S AYste F2A
PyTypeObject #-ZA]. PyObject_* () b]—P Type_* () &5E AME3to] & AAE A€
[e)

23

9&’
_D‘ﬁ

] 7“;4]‘— 711;1]_,] =z 2} 8

gl g B2 AU

d
Sk
=

A7 e 50 e AR
o} o] Aol AL @ A o
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PyTypeObject == E EFHME/EERE A
H2
QT DI
<R> tp_name const char * __name__ X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py_ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py_ssize_t ?
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc _ setattr__, _ delattr__ G
tp_as_async PyAsyncMethods * R %
tp_repr reprfunc repr X X X
tp_as_number PyNumberMethods * R %
tp_as_sequence PySequenceMethods * R %
tp_as_mapping PyMappingMethods * RIEREES 9
tp_hash hashfunc hash X G
tp_call ternaryfunc call X X
tp_str reprfunc _str__ X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X €
tp_setattro setattrofunc __setattr__, __ delattr__ X X G
tp_as_buffer PyBufferProcs ¥ %
tp_flags unsigned long X X ?
tp_doc const char * _doc__ X X
tp_traverse traverseproc X QG
tp_clear inquiry X (€
tp_richcompare richcmpfunc _It ,_le ,_eq _,_ne_,|X G
_gt_,_ge
tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc _ iter__ X
tp_iternext iternextfunc _ next__ X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * _ dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrset func _set_,_ delete_ X
ETS HoIXIof AS



The Python/C API, £ZA| B{Z 3.8.13

H 1-0[H mo[X|of| M A=

PyTypeObject & &! =] ELX QA E/EEZRE BS|
H2
QT DI
tp_dictoffset Py_ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc _ new__ X X ?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__ ~
<tp_mro> PyObject * _ mro__ ~
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses__
[tp_weaklist] PyObject *
(tp_del) destructor ‘
[tp_version_tag] unsigned int
tp_finalize destructor _del__ ‘ X
COUNT_ALLOCS7} A HH th& (WF A8) B== AT
e tp_allocs
s tp_frees
* tp_maxalloc
* tp _prev
* tp_next
123 ko) &3 o] B2 & F o (EFA 2 2) HAH 922 Ueld Yt 344k 23 (angle brackets) 2ol 4= ©] 71 HAgo R
F 53l oF Iy th &3 (square brackets) k2] o] 52 W A& JUth (FFAIL W) (<R>) = =7 IS Uth(REEA]

NULL®] opyf o] of g th.
2 g

(0): PyBaseObject_Typeol] A A

(TY: PyType Type©] 27

(Dy: 71 B ZH(EF I NULLE AR E A4S

X - PyType_Ready sets this value if it is NULL

~ — PyType_Ready always sets this wvalue

(it should be NULL)

? — PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").

(Iy: 4%

b
|

type

o°
|

oo
|

- it's complicated;

A5 s2e dulolEe RE 28 AAS o) ARA LR 5Pl fo AL,

see the slot's description

slot is inherited via PyType_Ready if defined with a NULL value
the slots of the sub-struct are inherited individually
inherited, but only in combination with other slots;

see the slot's description

12.3. & A
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Mo a2
==X El S 0HME
am_awailt unaryfunc __await__
am_aiter unaryfunc __ aiter__
am_anext unaryfunc __anext__
nb_add binaryfunc _add__ _ radd__
nb_inplace_add binaryfunc __jadd__
nb_subtract binaryfunc _sub___ rsub__
nb_inplace_subtract binaryfunc __sub__
nb_multiply binaryfunc _mul__ _ rmul__
nb_inplace_multiply binaryfunc _mul__
nb_remainder binaryfunc _mod__ _ rmod__
nb_inplace_remainder binaryfunc __mod__
nb_divmod binaryfunc _ divmod__ __ rdiv-
mod___
nb_power ternaryfunc __pow__ __rpow__
nb_inplace_power ternaryfunc __pow__
nb_negative unaryfunc __neg_
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift__ _ rlshift__
nb_inplace_1lshift binaryfunc _ Ishift__
nb_rshift binaryfunc __rshift__
_rrshift__
nb_inplace_rshift binaryfunc __rshift__
nb_and binaryfunc _and__ __rand__
nb_inplace_and binaryfunc _and__
nb_xor binaryfunc __XOr__ _ rXxor__
nb_inplace_xor binaryfunc __XOor__
nb_or binaryfunc _or__ _ ror__
nb_inplace_or binaryfunc __or__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor_divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc _ floordiv__
nb_true_divide binaryfunc _ truediv__
nb_inplace_true_divide binaryfunc _ truediv__
nb_index unaryfunc __index__
nb_matrix_multiply binaryfunc _ matmul__ _ rmat-
mul__
nb_inplace_matrix_multiply binaryfunc __matmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem__
mp_ass_subscript objobjargproc __setitem__,
__delitem___
sq_length lenfunc __len__
sq_concat binaryfunc _add__
sq_repeat ssizeargfunc mul

IS WOXI0] A
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H 2-0|™ b o X|of| M AHlH

=2 E ExHAME
sg_item ssizeargfunc __getitem__
sq_ass_item ssizeobjargproc __ setitem__
_delitem___
sq_contains objobjproc __contains__
sq_inplace_concat binaryfunc _ dadd__
sq_inplace_repeat ssizeargfunc __imul__
bf_getbuffer getbufferproc()
bf_releasebuffer releasebufferproc()

12.3. & A
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&8 typedef

typedef Of7H = o ohetd
allocfunc PyObject *
PyTypeObject *
Py_ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
descrsetfunc int
PyObject *
PyObseat
184 Pyobject * Chapter 12. ZHx| 31¢1 X|H
hashfunc PyObject * Py_hash_t
richcmpfunc PyObiect *
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AAT WG obel 25 o npedel & FE I L.

12.3.2 PyTypeObject X 2|

L
BN

945 A3, kel

sl

PyTypeObject®] F+Z A A2]+= Include/object .hof| A 22 4= 5 Th
Y E WHE Y

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */

(B sl ol Aol A1)

N

H

12.3. & ZA| 185

d




The Python/C API, £A| B{Z 3.8.13

(o1 sl o] A A A%)

struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;

} PyTypeObiject;

12.3.3 PyObject ==

& AA FZ2A = Pyvarobject +ZAE AT UL ob_size =+ 57 3 (type_new () °f
o5 = FUth REA S = class oA TEFUth ol AHEF YT PyType Type(Hl & &)
tp_itemsized 271330 Fo AL, A2HA(F, 3 AA) & HEA ob_size EE 7FA©
o= Y h
PyObject* PyObject . _ob_next
PyObject* PyObject . _ob_prev
ol =& "2 2 Py TRACE_REFS7} F o= vt EAF
PyObject HEAD_INIT WjZ 2o 9|5 xjelg Ut o=z &
NULLE A gt $Ac® 39 A 49, 0] F 2=
AA ) olF A YArEo AZA %= ol AHEF YT o] A2 th
AFUTH AA L3 A2 37 M4 PYTHONDUMPREFS
2R AAE A sk A gk
As:
o] == Al B Yol ) F&H A syt
Py_ssize_t PyObject.ob_refcnt
o] AL PyObject HEAD_INIT W32 93] 12 27|35 & AA 9 Iz 35Uk o=z
gd3d @ A B FY 2" (ob_typeo] & THA] 7He] 7l AA) = F2E 7 EFH A
Ut 28U sHoE 89E @ A A, dxdaes FRE JEEH UL
A%
o] ZE& Al B Yol af LA sy TH
PyTypeObject* PyObject .ob_type
o] 212 ¢ &, = v et Y (metatype) Y} U Th PyObject _HEAD_INIT W] 2ol thek 122 2 7]3}
o, 32 YUHA 2 ¢PyType_Type©]ojof Ut 22|} (H ol &) Aol A AHE 7Fs3 oF
St AR 2E VM S REY A1, A 2T 273 A7) b2t £ F Y Th
wel A, 5F 2] & NULLS PyObject _HEAD_INIT W3 E2 2 A3}, tfE A YS 3 317] Ao

- 'Y=

v}
zZ
c
=
=
fru
fo
P
N
oot 1ot

wrr
o

2 20t |n
g
oy |z o rlr

i forlr o
L Hu g

s, 1l
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25 278 G4 S| BEE YA AR 2/ 35hE AU o AL YubA 0 2 the
2ol +F U}

Foo_Type.ob_type = &PyType_Type;

o] JA2adag TE7] Aol 3 of Futh PyType Ready ()<= ob_type©] NULLIA] &<l
3 2 29 ob_type BER 27|33 Yth PyType Ready ()&= 0°] o™

_(?L
H
I
off
Iy
)
z 0
o

12.3.4 PyVarObject &2

Py_ssize_t PyVarObject .ob_size
AHOoz FFE G AN 49,002 271830k Futh SH0 2 FYE G AA A2, o
gl 52 e R o7t 5o
As:

o] 2EE= ME ol o3l FEH A SFsyTh

12.3.5 PyTypeObject &2

|y

FoEAEES AYgetes Aol JdFUth TV NULLE A AHE w] PyType Ready () 7} <
A 4o, (7183 AHAE 5 UTh (PyBaseObject TypeJJrPyType Typeo| A H W
[e]
+9

SR e gg 718 zr0 2 ZAZ 3ol G2 FHAIA2.)

el i N
=)

const char* PyTypeObject . tp_name

¥ o]Fo°] £d NUL-F —%ﬂ‘éé Zbel7l€ 28 BE AFoz AN T 5 Qe B9 49,
A2 AA ZE o), T HN A, T AN F olFolojo dunh; WEF ] B, BA P olF
olojoF gyt BE ] JHﬂZH H‘j Egold, AA 3714 o] 52 AA 2E o529 dF YU
AL 50, 71 A o MHE 71 %] ool Y= & Mol Ao d T2t F2 tp_name 27]3A7}

"P.Q.M.T"o]ojoF F Tt

sH0z 999 9§ AAY A5, 94 4 o

o » (e} %

'__module_ '¢ Zro g HYA|A o7 AAFH T
AA e §R Y AR A, p_name L= o Ho] ofok YUk vpA T A o] A 7 E
_module_ o]EZHER ANAT 4 9lO % =2

S A B AU

Aol o, AA tp_name BEE_ name_ o]EZHEZ AMA2 T ¢ 9Jom,  module_
ﬂﬂﬂHE‘C Aol= A gsUth(HAoA A =, 9o BAIH SR HAFH A = 3.
oL HEY FS I T gtk A2 YT E3L pydoc & 2 THE BE A A o UL
2 syt

o] = NULLo] of o] ok U Th PyTypeobject () oA S LatA 2 Q3L
tp_itemsizeE AL stL).

Az

o] == Al B ol ) F&E A sy T

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject.tp_itemsize
o] A= AHESH & A" 28] 75 vbolE 92 AL 5 5yt

el

=Tk (EAA

5 71K £ 50 ol Ytk T4 o] AATAY BLO p itomsize DEE 21, 7P 2ol
Q0] G 00] ohd pitensize BEA UL 17 Aol A2~ G2 39, mE
I~ AE tp basicsize® ARJHE L 7|5 Z2+5 L]
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7hH do] A Aae PO FE, A2E o= ob_size BET} Qlojof 3?“4 A2"HA T7 =
tp_basicsized| N J3}7] tp_ itemsizeE sk ZFd Yt 03]7]/\1N AR (Zoly YTk
Ng2 dutd o=z A" A9 ob_ Slze oo AU A7 syt A& 50, A+
245 YJeg 7] Y5 29 ob_sizeE ARSI, N2 abs (ob_size) ‘QHD} = 3} 01/\13/\ HH
Aol ob_size EJ} Ao A AARA P2 e Boleki FL b o (A &

s G FaAE 1A 2ol AT AE A%, A A4 2ol L o 0] U ob_size DEA
AESEE)

N8 7)== w32 R Pyobject HEADY PyObject_ VAR _HEAD(QIAEIA L ZRANE A A=

o 482 2)ol 23] 4 Ax8 0] BETL £ W, o AL Al EAATHE _ob_prevs)
_ob_next ELE EFH UYL} o] tp _basicsized] Z7|FAE D+ F LA EntE HHS
OABE A WX & A AdtE= bl AFEE = TR A o sizeof AXAE AFRSE= A YU 7] 37]
o= GC I Y =77} 285 %] 5y h
) & (alignment) of] tj 3k F1 AFE: 71 2 o] ﬂﬁoﬂ 54 Ado] 283, tp basicsize gk
oAA ejFojof grYth o: § o] double B E S -7—54‘6]—‘— HS AAFAT) tpitemsize
sizeof (double) YUTH tp_ baSiCSiZ@ﬂ'Slzeof (double) .4 7t 58 = A2 28
e AAddUt) (o] Ao] doubled] AE & F Atdlolgta 7FA S th.
7h ol AxbA7} Qe B el A9, o] Bk L] ofvelof P
Al
o] = A H Pof o3 Mg ASH Utk WolaF o] 00] obd tp itemsizeZt Yo, I
WA o8 NH oA tp itemsizeE TFE Qo] ofd Fro 2 A= AL HAF A 5T
(Hol~g e & wet gz 7]+ Fh.

destructor PyTypeObject .tp_dealloc

Q1 A~ ®E 2 5} 2} (destructor) $Fof] T3 Z Q1 E. (A ZFE NoneZ Ellipsis? A¢AH) &
A7 FAE A] A= F B ATHA] b= 3

2yt

vl

o] 3
o] @52 oS ok FUTh G5 AP L ke

o

void tp_dealloc (PyObject *self);

o 2} = AH ELFxIAL7H04 o Py,DECREF ()&} Py _XDECREF () WA Z ] 93] EZFH Y
O o Ao, A1 B s o 8] EATA L, o]ol thet B L G LItk Tl A Bt A H At
S92 DEE AANL 015 B 8T B ool A FTE AA B E A G321
Ho7 28 ool ol & AR TS, ) o rroc BB TRA 0T Y9I A2 Y
S NE F Qe A (Py_TPFLAGS_BASETYPE Z¥ A W EZ} A A 2 H%) tp_freed 74
£ 512 2 937 eallocaton § 98 F8 T UG A T A1 22 EE
S }dl= g AFRH Aolojof Yt JAAE AT PyObject_New () U PyObject_VarNew () &
AH5ho] BE 90w QWA O & pyobject pel () o|il, AXAE AT} pyob ject GC_New ()L}
PyObject_GC_NewVar ()& AFg3t] &35 oW pyobject_GC_Del () YUt}

upRato 2 o] 3 I (pPy_ TPFLAGS_HEAPTYPE) O, & s|A 7= & T A 7| & &=
< H fﬂ 7“x1H T2 345 £k FYth w2 (dangling) 2 Q1 E & 3]s}, o] F A s+
AR e g3 Z5 Yt

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free (self);
Py_DECREF (tp) ;

}

A%
o BEL AN oz FEPUrh

Py_ssize_t PyTypeObject.tp_vectorcall_offset
Ve tp_ca119) B REA QA Bk M E 2 (vectorcall) LR ESS ALE 3] AR S TEHE
AL FAE A2EAE Feo o e H 2 AT
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ol Iz ZYa _Py_TPFLAGS_HAVE_VECTORCALLO] AAFE PGS W AR E YUY, 18 o,
O| AL vectorcallfunc ZAE L AAEHAA L AL 3= ko] Ao of Thth
MWL pPyobject_Vectorcall ()T} ZEUth:

PyObject *vectorcallfunc (PyObject *callable, PyObject *const *args, size_t._
—nargsf, PyObject *kwnames)

vectorcallfunc 3 E]E= 0 4 Q)
452 9 AR Y A5 )
_Py_TPFLAGS_HAVE_VECTORCAL L% =
5 2}o] vectorcallfunc -2} A AEFH =& W50 oF §
} A gyt
PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
tuple 2} dictol] 242 o] A Y X &} 71 ¥ = AALZ callable?) vectorcallfuncs &2 3t

o] & tp_call €XoNA A&7 AT AYUTh tp_callZ EWsHA] ¢gon A
A _Py TPFLAGS_HAVE_VECTORCALL Z | 1 & &9l3}#] ¢k5urch 2 Xﬂ 2 Eaﬁ}ﬁ B,
PyObject_Call &4 & hE A AFL3HAA] £

ow,olu JAAYHAE Py TPFLAGS HAVE VECTORCALL®] A
1 St tp_call® &9 HUTh

2= tp call® AAS ks, AT
\/]E} tp_call & PyVectorcall _CallZ A4

x|

ogi m

ol

rlr
s/

il

iy

s 3 (heap) Fol HEZ 22 EZS T o= 22 d
AN _call S AHAASY, tp_callit BAF o MEE Tt A4 e + A5 U

Z3: tp_vectorcall_offset €59 u|EL2 A A o] slo] M 3904 FAE Z1oZ oA A4
HUITh W E 22 A8 AT, kol A 39014 T AT F

B 384 WA o] 2L vhol W 2x9 A4 TP ol AHgH AU Th she] A 30604 37
oA, oo 931 tp_print 2 B syt

Az
ol et tp calld A HE Foj & ALH YT B B9 tp callo] NULLY w] AH FL&
wWolAado| A tp_vectorcall_ offset< A&3Uth

3] (Fol oA AgH MHE F 25 23 YH S Py TPFLAGS_HAVE_VECTORCALL Z 2|
25 A4 34 Sk ol §9 A ©

getattrfunc PyTypeObject . tp_getattr

get-attribute-string $F<=of] o] 3k A= & 3 Q.

ol == AAH AU B2 |, tp_getattro et A A-FA, A EFHE |52
A&3t71 93l jJrﬂ’i‘i A AA A C AL & wobsolE & E Zhel Aok Utk

As:
J§:tp_getattr, tp_getattro

ol BE+ tp_getattrot @A A B Fof o) FEHUTH B P2 NB F9 tp getattrd}
tp_ getattroﬂ-_u_—rNULLO] o] Bllo] Ao A tp_getattrTtp getattro§ 25 Ar&shyot,

setattrfunc PyTypeObject .tp_setattr

&
(]

¥ oo

EelHE AR AAE 98 ool 3t A A

ol x =W AFAFYTLE AolA U, tp_setattr ‘;‘J;
Alg3t7] f13f stol W FAE AA thAl C FAE S ot

As:
1% :tp_setattr, tp_setattro

ol BE+= tp_setattroSt TA A B Fol g AEF Utk B P2 A B F tp setattrd}
tp_setattroZF EENULLY u] wlo| A& A tp_setattrItp_setattrods BF AALsh]t},

o

m[n

=

A AE AT, =L HE 5L
g7

ot F4E 7hel Aok Tk
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PyAsyncMethods* PyTypeObject .tp_as_async
T A ool HEF} v E 7] o] HHolH ZREZS TS AAovt Ad 2
F7F F2A ol th gk a2 QA E. ARA T W82 1] 57 7%‘%1] TE2AE FZRFAANL

WA 3.50) F7}: o] Aol &= tp_comparel tp_reservedzt A H5 Yt}
Al

tp_as async BEL 455X AW, 23Y BEL AR o2 gy

[ﬂ
it
H
i
_?L
rlr

reprfunc PyTypeObject .tp_repr
W4 g repr ) & TR Faol B3 A8 A 2 E,

XML pyobject_Repr () 25 UYth:

PyObject *tp_repr (PyObject *self);

£ eval ( 01]78%}%
3

m %
mm
>~
>~J

AR O™, <%s object at 3p> FAQ BEXlF o] viF Ut o] 7|4 ss=
Lz, %p% AA Q] HRe FAE %P YT

PyNumberMethods* PyTypeObiject .tp_as_number
FA ZREZS AT AA v AAH FEE xFotE T F XA O the £ H. o] BE=
P EEE DR L el
As
tp_as_number BEE AL A kA v 3 BEE AU oz A58}

PySequenceMethods* PyTypeObject tp_as_sequence
=l

ANEL z22EgS TS AA0de #d8 228 235 F7F 72 A o ti g 20 E. ©]
dr=Adgda 714;4] FZA A At
As:

v [

tp_as_sequence =+ AEE A At 238 A= AE Ao ALFH UL

r[r

PyMappingMethods* PyTypeObject .tp_as_mapping
P 22 EZS FHE AT AHE =8 23
ol AR 72 A el A 2B .
As:
tp_as_mapping BEE FEFH A A 238H A== /EF o2 FEFH YT

hashfunc PyTypeObject .tp_hash
W3 §4 hash () & TASHE Bl BB A8 2E,

AL pyobject_Hash ()9} ZH Yt}

Rl
N
Sy
N
)
=2,
)
g
i3
rO
o,
o
e
[t
rlr

Py_hash_t tp_hash (PyObject *);

S0 gEe A Ol NEE g0 = Nk 1) SFotol Uitk A RL A Sk B ol ek B s
T oS AA sl -1 vhsbsf oF Py Th

o] W=7} AR A QoW (18] 3 tp_richoomparest AHH A sho ), AA 9] A1 el
Al E+ TypeErrorE WA ZA YT} o] AL pyobject_HashNot Implemented ()2 A A sHE=

Az 25U,
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ol BEE PR FeAA A WA s NS A 6}71 9 3
PyObject_HashNotImplemented ()2 BWA|A o g AAET 4 JdH5UrTH o] AL «4—0] ol A
°] hash = Nonel}5% Pﬂoi"ﬁ“ﬂoﬂ,lsnlstance(o, collectlons Hashable)
o) Falsc Sube A WS G T WS 9% vhRshA 4V ek shol d ] 2 el el A
__hash__ = None<= A A 39 tp_hash ’E\%O] PyObject_HashNotImplemented ()2
PEEIES
As:

1% : tp_hash, tp_richcompare

o] B = tp richcomparei]r A A B 3o & ALFH U A B 89 tp richcompare$}
tp_hash7}F B NULLY uf], B & tp richcompare®} tp_hashE BT A<

ternaryfunc PyTypeObject .tp_call
AR %S TASE Brol te AEA LA, AR 7L 2o o] opwl NULLo] o] of F T,
M PyObject_Call ()3} ZH{UTh:

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

Az
ol A== ANH oz A&H T

reprfunc PyTypeObject .tp_str
W2 Qb str & PASE Baol T A8H AL, (stre oA Folw, ser &2 3
/K‘]X]—E Ezﬁl—oﬂ '(l')l'g 6‘]’@/\]3 O] /\g/\é ]_ PyObject_ Str()= iga‘}oq /\]Xﬂ (ﬁ% 5[\_5(131_5.}_
PyObject_Str ()& o] A 7|& T&3t})
NPL pyobject_Str ()T ZEUth:

o

Rl

’

PyObject *tp_str (PyObject *self);

St Bl oy FUZE AAE Wi o gyt o2 2 Fol A X, print () 4ol o 3
AHeE BF o7 W&ol AA Q] (X538t EALE 3 olojok T

Al

ol B== MH oz ALFH YT

7|83k

ol I g HAH3A ko, BAE H S WE3HY] §138l pyobject Repr () o] ZEH YT

getaitrofunc PyTypeObject . tp_getattro
o] E 2] HE 9] 7] (get-attribute) Tr5>of] th3F A e & ZO1E.

MWL pyobject_GetAttr ()3} 25U th:

PyObject *tp_getattro(PyObject *self, PyObject *attr);

Qb 0 % o] WEE pyObject GenericGetittr ()& AR 2] Relguth A7 o =¥
HEES e gutgel e 2ARYTh
A%

% tp_getattr,tp_getattro

ol == tp getattrd A AE Fo & FEFUT: AHE P tp getattr
tp_getattroZ} B NULLY W] B L H|o|2F A tp _getattrI} tp getattros &
A =

713k

PyBaseObject_TypeZ PyObject_GenericGetAttr ()< AFE3Yt}

setattrofunc PyTypeObject . tp_setattro
JEHE AT AAE T F5ol e A H AH,
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MWL pyobject SetAttr ()3 Z&Urth:

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

3} value’s NULLE A7 3to] ol ERRE & AHA 8t 2 WhEA] A As) oF gt gyl

o] A= & pPyobject_ GenerlcSetAttr(}E AASH= Zlo] AUt AA JEBHEE LA
She QA el YRR

Als:

% tp_setattr, tp_setattro

o]l Ax = tp setattr-»]- A A8 o o3 AE5HYUT: AE 9 tp setattrd
tp_setattroZ} R NULLY W], B 2 v|o|AF A tp_setattrd} tp_setattrose B
= 45T

7123k

PyBaseObject_Type< PyObject_GenericSetAttr ()< A&t}

PyBufferProcs* PyTypeObject .tp_as_buffer

W QE o) AE TASE AAolw BAH =S 2P 27 T2A o @ 2. of
Bet s AR FEANA AYFI T

As

tp as buffer BEE A4H A FAW, 2gE g a4 o2 A4H U

unsigned long PyTypeObject .tp_flags

o] & t}eFdt »Laﬂj__,] HE nfAzdUch 98 Zgas E4 AFSlo )3l W3 o u =
& e Ut e As @&ﬂoiﬂﬂzﬂ&ﬂt%% 3 t

tp_as_sequence, tp_as_mapping ¥ tp_as_bufferE T3 &

A fRYS LehE ol A F UL ol @ Bl ul =k gom, o)
o | 2257 el ok ahr tj4l 00 U NULL 3 2 AL 7ha] of gy
A%

o] B=of A4

e 1

'
o
:s
c
3
o
0
b

L HuUth &, wlo]ayol ZH 1

H| E 7} A A = o 212_ /‘1E FESuTh S FRAe AEE S

HE& &4 22A 7 359 %*7—5.‘ SHA S UTH &, Sl 2 M E Y w o] A7 9] gho] &7

T2 Oﬂ o sk 2l E19Jr 5“/1] Ar gog BAFH YT Py TPFLAGS HAVE GC Z@]1 HEX:
7

tp_traverse®} tp_clear BE A ALHYTH 2, A1 9§ 01]/ﬂ Py_TPFLAGS_HAVE_GC
ZYPIVENFAHAARYR FT B O tp traverse®} tp clear BEZ} A3} NULL 3
2 AL

7)1 &3k:

PyBaseObject_Type< Py TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPES AR&3huch
H|E nlA =7

O B E o237 A4 Aol H o] JlgUth; ol &2 | dAAR &7 OR 81 tp flags BE=
o B YT 5 JdF UL WA E pyType HasFeature ()& F3 21 g psfE At
tp->tp_flags & f7}0°] o} dX] ol ).

Py_TPFLAGS_HEAPTYPE
ol HIEE § AA AA 7t Pl @FE wl AFF YU, € £°l, PyType FromSpec ()=
}\]'%%]'O:] %—Z:]'_Q_E_ tﬂ'eo}ﬂ Ué. O] 7g—[‘ ]/\E"]/\A ob type "‘—::_JE*C 630“ \:H@j’ %:]'}_E Zl’
Fotm, A Adad a7t wbs ol d uf § A A 7F INCREFH 12, Jla® 271 913 2 o DECREF
HUth(ol= A F9 Adxdxof A oﬂxl dHuUth A" 29 ob_type o] Fxohe Pk
INCREF 4} DECREF ¥ 4 t}).

Al
277
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Py_TPFLAGS_BASETYPE
OJHIEL FE ThE JY wlojagor A8 4 S tlﬂ
dod o] Fog AH PG e 5 YF YT (Java] (fina
As:

227

AR UL o] EF AHHA
) Ze) 22 AU T,

Py_TPFLAGS_READY
o] H|E& PyType Ready () ol &3 & AA| 7} s 27|31 o) 4 g Ut
A% :
22?2
Py_TPFLAGS_READYING
o] H|E& PyType Ready ()7} B AAE 2713} st= 5 A8 H Uth
A% :
2?2
Py_TPFLAGS_HAVE_GC
o) H|Ex= AAZE 7M1 A S AL u] AFFHUTh o HEZ AARZHY, JAAEH A+
PyObject_GC_New ()& AH&-8Fo] THE o] A of 311l PyObject _GC_Del ()& AHE-34] 313
Hotok guth &3 7l 4 A 9 Aol £71 A g of WlEs £ GC 4
T tp_traverse®} tp,Cleafﬂ’ 3y A DS FAIF YT
A%
J%: Py TPFLAGS_HAVE_GC, tp_traverse,tp_clear
Py TPFLAGS_HAVE _GC Z#]1 H]|E ¥ tp_traverse$ tp_clear & 9} A AL
yth &, A B Yol A Py TPFLAGS HAVE GC Ee] 1T H|E7F AR A 43 A B 3§
tp_traverse®tp_clear BE7} 2|3} NULL 32 Zt= 39

Py_TPFLAGS_DEFAULT
o) AR 1 B TRANN 5H Do) EAY BAY BE WEY WE npATY
Ut} A, o2 22 2= £33t} Py TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.
As:
27?2
Py_TPFLAGS_METHOD_DESCRIPTOR
o] H|E = A A 7} A A H A 92 v A = (unbound method) A 8 5 23S theRY U th
o] Zel 17} type (meth) ol A= H:

e meth._ _get_ (obj, cls) (*args, **kwds)(obj 7} None ©] o} € uf) =
meth (obj, *args, **kwds)} E53d) o},

e meth._ get_ (None, cls) (*args, **kwds)+=meth(*args, **kwds)dZ%5
3 oF ghuich.
o] Z L& ob] .meth<)9} ZEL% AREA A M= TZof 3 H A 3E 755k Futh:
obj.methol T8t Y A] (A ZH HH A = (bound method)y AAE =R &5t}
WA 389 7}
A

o) Zel e 7 ol ola) A4 H A Utk BEY AL, tp_descr_gero] A4E njnjr)
gy

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS

Py_TPFLAGS_TUPLE_SUBCLASS

25 193



The Python/C API, £A| B{Z 3.8.13

Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_ SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS
Py_TPFLAGS_TYPE_SUBCLASS

ol 21+ PyLong Check () 9F 22 ol A o] Y3 o] B Fe20lx] A&%35HA 3
ot ol A U ol 88t 54 AAM= PyObject_IsInstance ()& 22 4l AAE T
w5 U Th gl A 358 AR A 9 B2 tp flagsE HASHA DA oF gt 187

oW 1% Y} A4S B 7ok ALEE L GAR §Y ol mhet oA AF AU

Py TPFLAGS_HAVE_FINALIZE
o] H]E—tp finalize &30l & FZA) o & u] AAH Yt}

WA 349 F7}.

WA 38 e H A B zE e tp finalize €% @ F F2A o dAttaL 714 517

wjZoll, o] W= ‘3% 257 FF Yt
_Py_TPFLAGS_HAVE_VECTORCALL

MEL 2al MR 2R PAT Y AR 44T YEL

tp_vectorcall_ offset< FZIAIA L.

As:

o] H|E+= tp_flags7} A S A koA A A (static) A B o] AAFA YT A H 9
tp_call©] NULLO|Z A H &9l py_ TPFLAGS _HEAPTYPEO] AAE X oF& uf] A B &L u)
o]~g oA _Py TPFLAGS_HAVE_VECTORCALLS AF<:3shut).

3 §& _Py_TPFLAGS_HAVE_VECTORCALLZ 4434 k5t

Fa: ol S 2= FAAH oI o] 3904 thE o] FH WA Y e ® FUhH 2 AL
FUth WEZ2 AHESHY, SFol# 3.9 o8 FEE AT FH]E A L.

W4 3.8 7}
const char* PyTypeObject . tp_doc
o] & AA ol et EAEZ L A F3E=NUL-FF CEAG s Ae)d ZE. o] & 3} 39
AAB AN A __doc_ oJEFHER :=ZFYrh
A
o] ZE& Al H Yol ool F5H A
traverseproc PyTypeObject .tp_trav
CEEE PR

erse
3 MR A EZQIE]. Py TPFLAGS HAVE GCZH L1 HEZFAHAAH
Aol A E YT A S o

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

Sl 7o) £3 A4 A AAE A0 A0 ER IS4 ARAA B8 S ik
S AA 3= ol A B Ut tp_traverse
e sho A9 o 2ot o
StULh o & E9o], T} 22 thread & 252 &4 local traverse ()

tp_traverse X%
a‘]—/\A o] 1:]]- '] J_

Py VISIT() 3

QU

o rir rr
)
=
X
2l
oY
N
é

N _L/
-
e
M

V)]
(o)

l
m{w
T

static int
local_traverse (localobject *self, visitproc visit, woid *arg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

(TF= Sl Aol A
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(o1 sl o] A A A%)

Py_VISIT (self->dict);
return 0;

Py VISIT()v JZZ «3of Zol g
HH = QIA| v NULL O U o] 2 2
=
=
o
=

D)
e
)
N
off
:O,l_"‘
>
.‘N_',
PN
My
rit
1o
e
4z
N
o}
>
%I
fy
<
i)

whwlof, W] 7} Ape] 2o <17}
get_referents () &7 1A

A3: tp_ traverse% :rLf?i@ o], A AB AT A G F (A8 F 22 G2 5h) W uk v
Gl OF 3“4‘3} s AN} tp_weaklist SEL 53] 3t F2 2
3ﬂi%””*°&ﬂ 27 0 20 S el 2B 05 2 A (pweakliy
° oFgt Fx A& A A3t7] 99
tkﬂﬂ%‘Aa*ﬂﬂﬂ”%%HEﬂﬂ§¢»MM%ﬂi%§%1@4

Py _VISIT()¥ local_traverse () & visite arg Wi7] A7) o] o] 5 AL 273Ut} o &
o) 82 ol A HAIA L.

As:
% : Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear

ol == tp clear® Py TPFLAGS_HAVE_GC &1 H| E.‘Z]—b“-ﬂﬂ A B 98 AEF Yt
EEHJ_ HE, tp_traverse D tp _clear7} A B FoJA EF 00| B5F vo] Ao A] A

g},

inquiry PyTypeObject . tp_ clear

78l A = A 719 A 8] 4= (clear function) of] T3+ A=A A ZQlE|. Py TPFLAGS_HAVE GC Z@|1

HIEZF A E Bl AR E Ut A2 vt ééqﬂz

int tp_clear (PyObject *);

tp_clear AW T 7R A S 710l A A 2 7Ha] A o A 2 35 F+ o AHEE Y
o} $siol, AU RE o cloar B4} ARG TE 43 £BE Bolokgulnk ol
v Q3 FAlo] AR koW tp clear @'—’F—E AFHAIL. AE 5, FF B2 tp_clear
P2 FHNA Btk FEBO L A2 8| TAD 4 922 WL 5 97 WU
WFERA] CHE | (p clenr BAUO T FEE EUIE 28-S Bl 2 oF Gt o] AL
28 AAA Sk, tp clear THEA ol F & W o = A2 Hrith

tp_clear®] F8-2 3 oAl &} Zo] sho] AA A 4= Q= A4l o] flwof] th 3k Qa0 2 E

A S g o) o2 E QB NurLE A e ok g

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

—~

B2 A HAT AY0I A by CLEaR () AR E NS0k Pt LA A7 o] o &

EAE I NULLE A4 E w742 £ A o] thek B2 E a7 A Fofo gtk o) Bz
252 2olW 238 AR AN H ol Aol ol 7= 52 TR A W BEL
599 5 917 2 UTHETE A4 9 ABH sho] dekol A} ofst x Zulow Qal). 123

SETbself B VA 2 T 5 AT, £TE AANE O ST 5 Gk AL selfh E 5 Y E
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23 AA o s ZAE7F 1 A F o NULLO] H & Aol T 8¥}YUTh Py CLEAR() WHAZ &
AT =7 FAS =TT}

tp_clear 9 Hx= F2 S E= Aol7l w2, 2 8ol AT 5 gl stolA
ExrGo| glol W Fel 2o x3tE A S Aeld o= syt vk, 238 2 E gho] A

i)
-
X
lo
N
N,
=
Y
-
i)
é
2,
=2
=
r
N
)
=,
r
oX
319
rr
=
20
My
rit
N
N
R
Y
al
N,
N
e
2
>
L
o
4
X0,
oy
<
iv}

As:
a5 Py TPFLAGS_HAVE_GC,tp_traverse, tp_clear

A48T,

richcmpfunc PyTypeObject .tp_richcompare

& -3 ¥ 3L g4 (rich comparison function) of] o 8t A1 8] & 2 ¥, A -2 T} 25U

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A AR w7} W= PyTypeobjectol o3l o Fof dxHAago] HAFH YT

o] g vl 2IH (YA S 2 Py _Truel}Py_False)E WHShsl oF huth vl 7t B o & of Q4]
o™, Py_NotImplementedd WH3H3slal, o} 2 o 8 7} FAY 3} NULLS WHEsl 1 o9 24 &
7ok g

o} A= tp_richcompare®}; PyObject_RichCompare ()2 Al AA] AXE A LHEE A

=

o gtk
o= H|
Py_LT | <
Py_LE | <=
Py_EQ | ==
Py _NE | !=
Py_GT | >
Py_GE | >=

SRR FFE A AT S AEF U A= g Yk

Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)
v A3} e}, 4ol A Py_Truel Py_FalseE WSt th VAL_AS} VAL_BE=C 8]
ALAZ EAE AT 5 Aok FUTh (el & £01, CintU float d 5~ Y5 U Th. Al HAY AR|+=
PyObject_RichCompare ()l E 249 A= A4

WHE gre) Fa 947 gk A Z7hE o
ol &1 7} Ay sh, o 9] & A 8kl Foll A NULL-E R T
W 3,700 7%

As:

1% : tp_hash, tp_richcompare

o] Mr = tp hash A AR Fo ] ALYt B &9 tp richcompare®}tp_hash7}
EFNULLO|H A B & tp richcompare?} tp_hashE A<3ShU T}

7183k

PyBaseObject_Type2 A£H 4= 9l=tp_richcompare +32 Al F g tl 281}, tp_hash
W o) ohe, A4 Ban A AL A ov o 32 Alad At wae] Feid 5 Gt
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Py_ssize_t PyTypeObject.tp_weaklistoffset

o] 63_,] ArEH A7) el A AR 4 9oy o]l Ir=0XHT 3 3 Ix g~ A=
g dsds prANAY 22 S EEEUDG (A GC A HE RAGL) o xAL
PyObject_ClearWeakRefs ( E‘rPyWeakref_* () ol A AR YT 2l

T NULLE Z27]3}5 = PyObject * & HE7} 235 o] of

o) BEE cp weaklistsh BESHA DAL AL 9 AR AA o) et ke B2l P am

l=dych

= AE Az A u ole] I F2S FRIAAA L. AH Fo] o] QT AS
Ao 4 9}%‘4‘4, ol AlH 3 O] Hlo]Ag 3} T} 2 oSt AR B AE FH =S AT v
yth gl 2E J=E=3 A4 tp weaklistoffset—% S| 22

Zela Foz ZoH Fo __slots__ Ado] glar, T2 W ket 3
Aol glod, FF Fx 2EFE X2 A2 Ao Ftstn T X
tp_weaklistoffsetS AA3S Al

o]  slots_ Ao _ weakref = o AEA
o) 3t kst B2 g AE oﬂcﬂgy_, 39 LIAML Y tp weaklistoffseto] AFH UL

o __slots_ A Ao __weakref_ & € F° Yo H, F2 oo A
tp_ weakllstoffset < /\]'5\—'6}1413]-.

getiterfunc PyTypeObject .tp_iter

A719) o) Bl el o B & WHEFSHE ol ThSH ME A EQ1E). T EAE QWA O o] o] dxT AT}
olE e Boleh AT YU (A A2E o B4 flol= o H 2L 5 AR .

o] B4 pyobject_GetIter ()} 22 AHE Z+5Ut}:

PyObject *tp_iter (PyObject *self);

AL
ol B MHE Fog ALHYTh

iternextfunc PyTypeObject . tp_iternext

olg # ol ¥ o thx FE& WAstE ol th A=A 2£QE. MY

e 25U

rlo

PyObject *tp_iternext (PyObject *self);

olE & o] 7} 2 X %] ¥ NULLS W3] oF Y t}; StopIlteration A&7} A AE 5, 18X
oS 2= 9%t o o g7k Y, oA NULLS WhEksloF FiTh I EA) & o] W) el
"7} ol e o] B gk Al g o

ol el ol e WL tp iter FHE A o3 o 0, )T Tt (A o Eel ol g QlaE AT} ob)
ol el o] ol El 4 2 whEks) of T Tk

o] = pyTter Next ()& 22 AL Z5 Yot
Az
o] EL AH Yoz F&Prh

struct PyMethodDef* PyTypeObject .tp_methods

o] Y ARt WM =S HAASte PyMethodbef T2 A 8] A NULL-F & vl Qofl thet A=A =
AH.

Wi o) BT, WA S U2 Y E £EEE P DAY (obd tp_dictE FEFAAL)
g o] 7hg Uk,

As:
ol A= A H Yol ol FEHA FFUT (A EE BE WAUSS 58 FSF Y.
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struct PyMemberDef* PyTypeObject.tp_members

o] Fo gladxo] Uk voly W (BEU &%) & A8l pyMemberDe f 724 2] 7 A NULL-
FE Gl i A ZAH.

o] FEuteh W A3 HEE 28t F2 gAY o+ tp_dictE FEAAL)
FEo] F7HE U

Az

ol 2= AE Yol g8 FEHA Ut (AW E HE WMAUSS S8 SH .

struct PyGetSetDef* PyTypeObject .tp_getset

o] PO ALE R ALt o) ERREE A8 PyGetsetDef F2A| 9] 4 NULL-F2 W doll
o ok A=A £ E.

wj g o] B uieh getset YA HHE Z3ete Fo| 92 (oFd tp_dictE F2FAAIL)
FEol F7HE U

As

ol A= ME Yol 3 FEHA dFUT (AdE o EFREE HE WAUSS S8 AEEY
oh.

PyTypeObject* PyTypeObject .tp_base

PyObject* P

B &40 FLu Lo 2ol g AP A EAE. o] £E AL, HU FETANFUL thE
g&e e 52 25 § AAE 5H 02 L5 ok gtk

Fa: &F 2713l A 2713 F 37 o] A&HUTE CI9ol| A= 271847 (F4 44 (address
constants)) oJoF Ut} EQEH=E FA|F o =R E‘i%]—ﬂ = PyType_GenericNew ()2} 2L &4 A
A= R C99 T4 AT AU

A= R S PyBaseObject Type () 3 &2 A A oA 2 Mo 489 A3 (&) AAA= F4
ArE AT 2o s Aod o =2 =
21 QA F UL F A9d Y 25 9]

AHRHOR, tp basew FF REY 273} Tl A A4S

3
B AE ol ol FEHA FFUT(FH3).
2
3|

HA
o] =9 7] &2 «PyBaseObject_Type YU TH (Fo] A Z 2 2 W o Al = object o=
dH A AdFUTh.
yTypeObject.tp_dict
o "gMele pyType Ready () ol &3l of 7] o] #17¢g Ut
o] Zx+ ¢4ty OEPyType Ready 7} & &5 7] Ao NULLE % 7]3}5 o] oF U t}; @9 %7]

oEmHEZ T3 s} gdyE e 2739 2% 95Ut %_‘%nyype Ready ()7t @< %
71318t H, Fof thst F7F o E El E7F(_add__ ()& Z2) 2 EEH Aibol s FetA] =
Aot o] DA ele] 748 4 AU Th

A%

ol A= N H P 3 F&H A dFUth (o7 Y H JEFREE GE HAYSE F3

7| &7k

BA
o] =7} NULLO| W, PyType_Ready ()& M B EE &3t}

3: PyDict_SetItem ()< A&3AY 2 Alo g Y12 C-APIE tp_dictE $A =
< QrshA gy Th
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descrgetfunc PyTypeObject tp_descr_get

(V2T YH get) G0l et Ad 2 Z g,
4 9L et 2y h

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Al
o] A== AMH Fo=z AJLH UL}

descrsetfunc PyTypeObject . tp_descr_set

O3y 3 AR5 AA3H7] 93 shaof bisk el 2 FolE.

F4 Age e 2aU:

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ZH-S 2431 7] 98 nuLLE A A Yo
As
o] Y= N H oz L)

Py_ssize_t PyTypeObject.tp_dictoffset

_H
30
lo
2%

o) Bel QaB s AnEs M E EFAE YA 2=t 00

Wdadaws gAY 3 dad i A enAL EFHUG; o emAL

PyObject_GenericGetAttr () oA AF&E Yt}
A

) BEE tp aictst EFFHA BN L; T
Yk,

o] o Zrol 0RT I W, JAAHA FRA Y Ao 2 HE 9 e =S AT gheo] 0H T}

ZFOW, JAA-HA FRA Y EO0 R —'?—E%-/] xS ARFUY S5 =22 AHE St

H R, A" A o 7h o] Fito] 23 wfjof| vk Ab&3lj oF ] th o & o] AAaE A
T YM e & strolt tupled] A B o] F71ete o AHEHUTH gAY 7 712 AA)

x| of] 285 o] 9IA] QYHBlE, tp _basicsize BEE o] A T 719 e Y&

el Fol Al 2. ERAE A 7] 71 4uto] EQ /\]i‘?ﬁoﬂ/ﬂ, gAve 7t F2A S W Ee

Ut W tp dictoffsetS 42 AR oF Fth

Axddxo] AAl g a2 v o] 59 tp_dictoffset Q2 AL 5 9lFUth:

3 AA AA 2 o EFEA thE gAML 9]

dictoffset = tp_basicsize + abs(ob_size) *tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

o] 71X tp_basicsize, tp_itemsize W tp_dictoffset2 & AA A FHSt1L, ob_size:
A2 4 AT Bt ob_sized) $5E BT £ REE AL 2o
AFF YT (o] A4S A £33 D Q= 95Ut _Pyobject_GetDictPtr () oA 43

t}h)

As

o]l BEFE A B Yol g5 FEF Ut stA R ot UdH F 2SS FRFAHA L. AR o] o]
LEZANE AAZT 4 AF UL ol /ﬂ‘ﬂ P Ardavt W o)Ay th2 ezl gAY EE
Adgdes 5 daYele 84 tp dictoffsetS S5 WAE 22, A7) 5 X ¢olot
gyt

A o2 FgH Pl __slots__ Aldo] §lal, A2E A ML YA E 2 w02~ F o]
RS o], G E EF 0] AAE 2w x| o z7}ﬂ U tp dictoffset2 3G &F exMoZ
ARE U

A FoZ FoH Fol __slots_ AAdo] oW, F2 wo]AFG A tp dictoffsets
F&ETh

(__slots__ Ao _ dict__ = &FE2 F7)8)
th 238U _ weakref_ X H 75202 F7}5| oF
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7123k
ol Xl 7I& kol (Ut B4 99 4%, o] FEZFNULLo Y AT 2o th __dict
7 ehE ol A4 ghrith

initproc PyTypeObject .tp_init
AL E o 2715 gne] et A A E ol
o e FeAY __init () WHEANSAZFUTE __init_ () HRIZIAE, _init_ ()
EI3EA G A2FAEAYT F9lom, __init_ () HAEE A SE5to] AAHAE
oAl 2713} 8 5 Q5 YT
F AL ok 2t

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self AA= 27131 AAEAYUTEH argsSHhwds AAR= __init_ () &9 YA} 7= AAE
e Y o

NULLO] o} d uf, tp_init 4= PSS & 25 AAH oz e, §Y tp_new
Tt B 2P AE WSS & 2P UL tp new 47} A ) A H o] ol T}2 o
AN2RAE WSS, ol 7 d tp init FFE TESHA GFUTH tp_new?t A2 F A H

AT WEE, A8 FY tp initst EEHUT

3E 3 05 Wt of| Y Aol -1-& ks al o 2l & A G Ptk
Az

ol A HH o7 A=)

7123k

A gl A o] Brole 7123kl st

allocfunc PyTypeObject .tp_alloc
ol A~E A Tt SH oﬂ I:HE]— /HEH?Q ZOlH.

F4 AHe e 2eUT:

PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems);

4 A48 39 39, &

PyType_GenericAlloc ()& 4

o =t w

Aagauch
A B P2 A, PyBaseObject_Type PyType GenericAlloc ()< AUt} o] Zl 9]
AA oz Ao BE Fo) AFH L G

29 27 A% FARI AN T3

newfunc PyTypeObject .tp_new
OAE A A Shgof T3 AAERA FQlE.

F5 Age e 2aU:

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype A AF= TS A AL Sle AA o] & AUt args@tkwds A A= & 2 %«l A&} 7= A=
UEPIUth ME L2 tp new F47t SEEHE FF 2 o+ gl FAsAIL; o] F9
AR I 5 "‘Wi‘r(ﬁﬁliﬁ o] & P2 obduh.

= 5t7] Y3l subtype->tp_alloc (subtype, nitems) &
Zojop st 19l the uaeaz W27k 27138 4B oF Ttk FAA EAGHA
¥ 5 217160 WA S oF it 2ere 72, B 4] 49w

rln 2 ot
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§3§7} tp_newol| Al L& F ojof 3tal, 7hH P B N FE 273k tp_initE P Ao}

Al

o] E = tp base’} NULLO| Y &PyBaseObject_TypeQ HZA Fof o A&E A 4= AS

A2l A H gol e A< UL

HA
A7 go] A% o Dot 1 gkel Yt o= €20 nLLE AoH e o, A AaTAE
WS A9 §e 52T 5 Q82 AU oblE AEe) F50 2L, JAUAS REL ThE
ol 92 A9t

freefunc PyTypeObject. tp free
oA HE A e} 3 A Sgof T3k A

o

_1%
PH
(e}
vl

- A

o3} 2k

flo

void tp_free(void *self);

o] Y S8 = 7|3} A= PyoObject_Free () YUt

A%

AL A A A G B AR Y@L B2 BEAL A2 Dol
%57 kU,

ﬂ%ﬁ:

ZEA B Yo A], o) BELE PyType GenericAlloc ()3 Py TPFLAGS HAVE GC ZT|1 HE
91 7Ur A A 3H7) o] At & A 712 AP g UL

A M E o] A%, PyBaseObject_Type-2 PyObject_Del-& A3 th

inquiry PyTypeObject .tp_is_gc
72 =R 7)o M EEE & ol theh A8 A 2.

7R A =R 71 5 A7 4 s A .4 2,82 89 tp_rlags
AT E Wi, Py TPFLAGS _HAVE GC Ze| 1 H|EE glastd 223ttt 28} 98 o=

i J
mO
o
9
o
29
sl
i
)
o,
r]I.
Y
|o

-1 =
AA% 5H0 T @E datas) EgFol glon, A0 9 dsdAt £HT 4
sUth o2 e FL o] F55 Fofor FUch £ Fsd dat A0 W 1S, £3 B
80l | 02 M of FLITh AW L b 24 th
int tp_is_gc (PyObject *self)
(o129 FLE o= F AAAUTE W E B, pyType Typed o] & o sto] AH o= ditd
Y7 sdes gun ge U
As
o] AEE ME For A5PUT
7183k

o] Xl 7] &zke] flsUth o] EVFNULLO| Y, Py TPFLAGS_HAVE_GC7} 71648 S5 ER

PyObject* PyTypeObject . tp_bases
ol ~go] §2

oJA2 Fda FoE o Yo vis A FUT BH o= HJH P A% NULLO| o oF

o] EEEEHA FFUTh

PyObject* PyTypeObject .tp_mro
3 A of| A A 28l object & B EHE w o] A3

Al

i}

A

(o}

o
tlo
el
%
K=
rlr
A
3

12.3. & A 201



The Python/C API, £A| B{Z 3.8.13

ol A== AEHA FUTH PyType_Ready () ol o8l Al = Al4bg Yt

PyObject* PyTypeObject .tp_cache
AREE A e Ut R A8

AL
o] == AEHA gsytth

PyObject* PyTypeObject .tp_subclasses
A B Zefo] thek o Fx e YR A S

AL
o] == AEE A gsytth

PyObject* PyTypeObject . tp_weaklist

off

o] @ AA ti 3t oFe FxE AT e 2 B AE FE AEHA ek IF S

As
ol =& AEH A ds Utk

destructor Py'T ypeObject tp_del
ol 2E=AAHAFUY A tp_finalized AHEIHYAI L.

unsigned int PyTypeObject .tp_version_tag
WA= A A o) Qe Ashe o AEF T YR AL

Al
o] A== A&H %] gkt

destructor PyTypeObject . tp_f inalize

A2® s s A Aol A ol that A8 A £, ARL ke 2EUTh

void tp_finalize (PyObject *self);

tp_finalizeZFAARAE W, A ZZEH = AdAH
LR HICES P s

5hw+ﬂLﬁﬂéﬂ%€%%%ﬂdﬂ 5% q@l»ﬂﬂ]h7ﬂ%a

tp_finalizex= AR o 2] AeE A AR Folol Tuth; mhaba] ALASHA] &
EFEREE R AR O

static void
local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch (&error_type, &error_value, &error_traceback);

VA4

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

-~

A& BEdAE) ol B E 18sl8 W, Py TPFLAGS_HAVE_FINALIZE Z¥ 1 v|EX A3 ok

o 1=

sy
Al :

W 3.40) F71.
o B
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(AT AA zho]d Al o] ) (PEP 442)
Uz 2Tt 7|5 HAE | 32 COUNT_ALLOCS7F Ao H Ao A E o, & ALYt 12
S SHAE A8 A7 BB P o2t BEE A B o o) F&5H A ks Th

Py_ssize_t PyTypeObject.tp_allocs
o} 2
2 o T-

Py_ssize_t PyTypeObject.tp_frees
T oA 5

Py_ssize_t PyTypeObject.tp_maxalloc
S A0l G Ae) A7 5

PyTypeObject* PyTypeObject .tp_prev
0°] obd tp_allocs BEE 7k3 o] & AAE 71e] 7]+ .

PyTypeObject* PyTypeObject .tp_next
0ol otd tp allocs BEE 7R 2 3 AAE 71e]7]= E 91 H.
a

9, 74004 548 shol oA, o dealioc® AN E WE A= ok e TE sholl e
AN TE2d F AFUTAA7 X 34 3 dRE7H Y, sl F ¢8-2 BE 28 =A< 7H] A
FRo 7 5,1@% T IdH Y. tp_dealloc©] TET = E'I]E% GIL(Ad 4 2] E] = - Global Interpreter
Lock) & &F3tB 2, gto] % APl E &&= #A 7 = A st 28 39 =+ 59 AA 7 o2 C
L C++ hol B 8] 2] o] AA| & 313 8H, tp_dealloc& S5 3F 28| Eoll 4] 22 A& 9 3 = 2ol B2 2] 9]
7H S HHskA] =7 T-/]OHO]:?}WE}

ﬂll
rlr

o7, CIREANA FAH FL& AA (static) YU T F B A PyTypeObject F2A = ZEA I H
il PyType_Ready ()& ]‘%’3}04 2713 g Ytk
© 2 glolxlo A Ao H 3ol ulsf 3 o] Al sk th:
¢« A P2 Hlojar Zi]?l‘ yth &, o5 452 AHS
. %ﬁﬁéﬂﬂl(laﬂ‘rﬂ%ﬂ Hdasotdyrh = WY
E F7t A - E %i%l/]r/]'

A Y AA = AE JIHZ e EHANA FREEE, AR QB ZeH #A Y& 23R SFotof

%L‘/]D]’

ESH PyTypeObjectt S8 ABIS] YR 7 ol B2, HA P33 Aot S RES 54 go) #
B A (minir version) o] 9A| 7 3} A & O]E 3o
7 2ol oo o2 9 TR 3 (heap-allocated types), = B T 2 (heap types), A%l o] o] 2]
class Fo 2 ZAH Fdae dHe Aeo] dHY T

PyType_Spec 1+ZAE N3l PyType_FromSpecWithBases ()& <&3H HYt}.

Y.
SEERE-EE PREEEE

®
zl

_q\__
o} ¥

oot
L

12.4 X} Z4H| = A

PyNumberMethods
ol FRAE AN A TLEES TUNE O AL ol D AL E dich 2
Fee A 22 EZ AadA dett 3

F2A Aot e 25Utk

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;

$ﬂ

(Th& sl AT ol AS)
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# o] A oAl A A%)

binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_1lshift;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_inplace_lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;
nb_inplace_true_divide;

unaryfunc nb_index;

binaryfunc nb_matrix _multiply;
binaryfunc nb_inplace_matrix_multiply;

} PyNumberMethods;

Hi: oA AZ FrE

5] 9412} 5 St Aol

w = 5] 91 4ae] g 2l

u =
B9 Azxdagyrh. Fol A 5

—

rln

29 wEe TAF R TH(Fol =
A Q1 ¥o] oI5 A o,

o] g ¥ £ Py_NotImplementedE Whehs| ofstm, th& ol 8] 7} A4 8hd NULL-2 RE&H3}
o9& AR oF Fu .

Zr3: nb_reserved =+ FANULLo| o] oF S Th o] Aol& nb_longzt 3o w, gfol A

3.0.19 A4 o] & <] vk 55

o},

binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .

nb_add
nb_subtract
nb_multiply
nb_remainder

nb_divmod

ternaryfunc PyNumberMethods .nb_power
unaryfunc PyNumberMethods .nb_negative

204
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unaryfunc PyNumberMethods .nb_positive

unaryfunc PyNumberMethods .nb_absolute

inquiry PyNumberMethods .nb_bool

unaryfunc PyNumberMethods .nb_invert

binaryfunc PyNumberMethods .nb_1lshift

binaryfunc PyNumberMethods .nb_rshift

binaryfunc PyNumberMethods .nb_and

binaryfunc PyNumberMethods .nb_xor

binaryfunc PyNumberMethods .nb_or

unaryfunc PyNumberMethods .nb_int

void *PyNumberMethods .nb_reserved

unaryfunc PyNumberMethods .nb_float

binaryfunc PyNumberMethods .nb_inplace_add
binaryfunc PyNumberMethods .nb_inplace_subtract
binaryfunc PyNumberMethods .nb_inplace_multiply
binaryfunc PyNumberMethods .nb_inplace_remainder
ternaryfunc PyNumberMethods .nb_inplace_power
binaryfunc PyNumberMethods .nb_inplace_1lshift
binaryfunc PyNumberMethods .nb_inplace_rshift
binaryfunc PyNumberMethods .nb_inplace_and
binaryfunc PyNumberMethods .nb_inplace_xor
binaryfunc PyNumberMethods .nb_inplace_or
binaryfunc PyNumberMethods .nb_floor_divide
binaryfunc PyNumberMethods .nb_true_divide
binaryfunc PyNumberMethods .nb_inplace_floor_divide
binaryfunc PyNumberMethods .nb_inplace_true_divide
unaryfunc PyNumberMethods .nb_index

binaryfunc PyNumberMethods .nb_matrix_multiply

binaryfunc PyNumberMethods .nb_inplace_matrix_multiply

12.5 O A L= A

PyMappingMethods
o LEA AL AM Y 2 EELS TAFE ol AHG I Fol I EAHE FHUTh A
Al w7} Qlsevich:

lenfunc PyMappingMethods .mp_length
o] 3t PyMapping Size ()2} PyObject_Size ()X AHEEH T, -2 & ZH5 Ut A
of Zoj7k A ols o] YA ko o] XS NULLE AT 4 sy

1 Z

=
1

El
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binaryfunc PyMappingMethods .mp_subscript
o] & 4 = PyObject_GetItem ()-Jr PySequence_GetSlice ()] A A €& F
PyObject_GetItem() & Z2 A W& zZ+5 Yttt PyMapping Check () &4 7F 1& vl
aeid, of 25 A9 opgith, 124 ehed wuLLd £ gyt

objobjargproc PyMappingMethods .mp_ass_subscript
o] & 4 = PyObject_SetItem(), PyObject_DelIltem(), PyObject_SetSlice ()
PyObject_DelSlice () 9lA AF&H Ut} PyObject_SetItem () Z2 AHE ZAvH vE
NULLE A48t 55 AAE 5 dFUth ol €X o NnuLLeld, A= &5 thd 3 A4l &
PEER I rstt)

n)

’

I

Ml Y

12.6 A[FHA A A

PySequenceMethods
ol F2AL AAANDL T2 EEL FHSE o] AshE T4l Ue £ABE FH U

lenfunc PySequenceMethods.sq_length
o] ¥ PySequence Size ()8 PyObject _Size()olA AHEHH, 22 AW Zr5Uth &=
% sq itend} sqass_item &R Fol o4 AMAS A2 s v ALY

binaryfunc PySequenceMethods .sq_concat

o] §%& PySequence_Concat () oA AGH ™ 2L HBL 2EUTh nb_add £EL 53
A RAL AED T, + AR A = ALH T,

—

ssizeargfunc PySequenceMethods . sq_repeat
o] &h& PySequence_Repeat () A A5 W 22 W& ZEUTh nb_multiply %%
Tl A FA S AT T, x AR A = ARG H YT

ssizeargfunc PySequenceMethods .sq_item
o] &4+ PySequence_GetItem() oA AEH M T2 A Y& ZF5 UL mp_subscript &
22 =3 A B 23 YA (subscription) 2 Al £ 3F &, Pyobject_GetItem() oA % A2 Y}
PySequence_Check () @471 1& Hk3si8 9, ] S22 Yot 224 ¢gow NULLY
s 95Ut

=9 ¥ aE ot o] Aelg Uttt sq_length €% 0] AP AW, o] & TE38tL A] 2 Aol
E A&t sg_itemo] AEH = FO AGAE AT YT sq_lengthZFNULLO |, QIEl A&
ZEHE ol Mgyt

ssizeobjargproc PySequenceMethods.sq_ass_item
o] &= pySequence_SetItem() oA AFEEH W 2 WS 215Ut mp_ass_subscript
SEL 5 FEUNYHF AAE A E3 Z, PyObject_SetItem() -»]- PyObject_DelItem()°l
A AEE UL A7 35 oI5 A A QekA e o] SRS NULLE WA E 5 A%

Y,

objobjproc PySequenceMethods .sq_contains
o] &+ PySequence_Contains () A AHEE = o 22 A S 5 th o] X2 NULL
2 ‘/}74 E 4 A5 Yt} ol PySequence_Contains () & X 3t= A2 2 w72 A ALE
W3] B o

=

binaryfunc PySequenceMethods .sq_inplace_concat

o] 8t4 = pySequence InPlaceConcat ()oll A AFRE® Ze AH S 5y A W
AN 2AHD TAL BBA} FUD o SEL LT HA E S 9
© o, o]u] PySequence_InPlaceConcat () & PySequence_Concat ()22 Z9W H Yt}
nb_inplace_add ©%S B8 SR AR DAL AL T, 28 O -0l A AET U,
ssizeargfunc PySequenceMethods .sq_inplace_repeat

o] 84~ = pPySequence_InPlaceRepeat ()l A A€W Z 2 AW S5t A
WA N AAAE £ AFT 1AL BB FUL o 22 NLLE A F 5
9l o, oju] PySequence_InPlaceRepeat () = PySequence Repeat ()2 Z4W = T}
b inplace multiply 2ES Bo) 24 AN FAL NEE T, S22 Y o] A= S

gy,
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12.7 B AN L= A|

PyBufferProcs
o] FxA= v ¥ zrEZo BoF ol i 2AEE FF Ut Z2EF2 Al F A (exporter)
AR 7L R e o] e 8 4nl A Aol = F s e Ao T

getbufferproc PyBuf ferProcs .bf_getbuffer
ol g0 AH-e theHt 2EU

int (PyObject *exporter, Py_buffer *view, int flags);

views -5 7] A3l exporteroll 3t flagsell A1 H 23S ATt ZAE 3) & AL s, 9]
ol Lty GAE Fr=EA] =3 3] oF Tyt

() 8923585 97 FAFUT 197 GO ¥, pymxc BurferfrrorS W47
view->0bjE NULLE A A5t -1 widshh
2 849 d=E A3t
(3) HWE W7 Sgof thst W& 7 H & S7HA U T
4) view—>0biE exporterZ A A3} view—>0biE Z7FA U Th
(5) 0= ¥HEHU T}
exporter7} W3] - 74e] Aok B 29 AR olH, T Ahx] 28 AAS ST 5 AT
e Al WH WY Ee Z+ LA D2 AsA AA9 95 3t view->0bjE AH4l
Aze dzz A4
A HT 8 H o] ERY FE AAZ YA G YUth 7] A, view-—>objE FE AA|
of st =& Fx27F g Yth
views] 7|8 BEe A4 5 A o] AE o] v, ABAA S 2 H o S0k e FAL
A 24§ 2ol Yk
Py _butfer FERANA 727 LE W T2l ABANA Sov] 2 2012474 o1 D W74
a2 oF Yt} format, shape, strides, suboffsets A internald 28X} o Al= &17]
AEdyrh
PyBuffer FillInfo()E=RE A §325 eul24 g ddA st ulo|Ed W HE 44

=g de e ATyt

PyObject_GetBuffer ()& °] &5E ARE 2HAL & AdE o)A d Y

releasebufferproc PyBuf ferProcs .bf_releasebuffer
o Fae AL e U o

void (PyObject *exporter, Py_buffer *view);

Mo A4A A 2Ae AU 4L AAL
bf releasebuffer=NULLY $ Y5Uth 218 ko o] g
o AYA BAE SR

(1) WEUW7] 5o st i { 7L & Syt

(2) ZFEEI7F 00 W, views} HHAE BE W E 2 & AT T
AFAE A 1nternal ET ALT0] 07 =
b1 52 o] 1 A w, 20 Ape A W # 9l A}
o] 8+ pPyBuffer Release () NA A5 Es
b IOl AAL BE £ ES BE T

PyBuffer Release ()= °] 7|5 7t/ = 4

87} 94 29, PyBufferProcs.
o] =
T4 R

£E TR T 2

2
view AALZ A 5 9l
Z

Jo

ofo

d

A

L
Of

e
>
fo
(o,
vl
3
°
[>
0
°
£
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12.8 H|[S7| A L= A|

WA 3.5 &7}

PyAsyncMethods
of T2 AL ol¢l ol Bl s} v 5 7] olel el ol el AAE FASE o] Do F4ol B EE B
HEyrh

F2A Ao e 24 UTh

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods .am_await

o] 5o Hue the st 2EYTh

PyObject *am_await (PyObject *self);

HeRE A = ol Bl o] Elojof BT, &, pyTrer Check ()& WHEHE AR o B3 18 wHEks] of
Fuc

AA 7} of9] o B Eo] o B o] £FE L NULLE HA T F A%

<
£

unaryfunc PyAsyncMethods .am_aiter

o] Ao ABe thet 2

PyObject *am_aiter (PyObject *self);

(
s

=

4 Jo

oj gl ol E] & A A& ksl oF Futh AFAIS W82 __anext_ () & FRIAA
)

AA7FHE 7] olE#Eo]d T2 EZE TR GO o] EFSNULLE AAHE 5= 9

ay
<
o

unaryfunc PyAsyncMethods . am_anext

ol f5of AW e} 2yt

PyObject *am_anext (PyObject *self);

olglol el & AAE s HO]E Fuch AAT W8S __anext () E FXFAHAAL. ol £

129 == & typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
o) o] FAe el 2ol A MES TIE Belse AYH T, Aetae) AT D
o] 9], A A3 @ﬁﬂﬂ, 002 2735 A7 ob_refent+ 12 A5 I ob_type2 3 <
Az aAn Mwe B2 oha £ AEE MR oF GUTE F tp itensizert00] ohUH,
A9 ob_size JEJE‘; nitems 2 27135 1 §FH W B2 EF9 Zo|= tp_basicsize +
nitems*tp_itemsize ooF 3}t sizeof (void*) & vl = A8 & FH oo}, 12X
0.0 nitems 7} A& ) 01 BE ] Zo|E tp_basicsize ook Tk

o Yt T G 271518 SHFA gotol gt 22 FYE AR AL
eo_newsl |3 53 o of g o,

void (*destructor) (PyObject *)

PyObject * (*wvectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)
tp_vectorcall_ offsetg FZIPAL
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vectorcallfuncol W8t QA= _pPyobject_Vectorcall ()3 Z5Uth
v A 3.8 &7}

void (*freefunc) (void *)
tp_frees ZFZRIHA Al L.

PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news JERFHAL

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE FRIHAL.

PyObject * (*reprfunc) (PyObject *)
tp_repre AZFANL

PyObject * (*getattrfunc) (PyObject *self, char *attr)
AA ] W H A ERE Fh2 v

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
AR o W o =2 HE ke AAFUTE o =2 HES A 3he] W value AX}7FNULLE A4 F
g},

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
A7) B o E2HE e vk,
tp_getattros FZIHYA L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A2l ¥rd o ERE F2 A DU o] EHEE AHA| 52 W value A7 NULLE A H
U,

tp_setattrod FZRIAA|L.

PyObject * (*descrgetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrget= IR IAA L.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrsetS XA L.

Py_hash_t (*hashfunc) (PyObject *)
tp_hashE FAZIIA AL

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares ZZ3IAAL

PyObject * (*getiterfunc) (PyObject *)
tp_iters FAZRIAHAL

PyObject * (*iternext func) (PyObject *)
tp_iternextE ZZIIHNAI L.

Py_ssize_t (*1lenfunc) (PyObject *)

int (*getbufferproc) (PyObject *, Py_buffer *, int)

void (*releasebufferproc) (PyObject *, Py_buffer *
PyObject * (*unaryfunc) (PyObject *)

PyObject * (*binaryfunc) (PyObject *, PyObject *)

PyObject * (*ternaryfunc) (PyObject *, PyObject *, PyObject *)
PyObject * (*ssizeargfunc) (PyObject *, Py_ssize_t)

int (*ssizeobjargproc) (PyObject *, Py_ssize_t)

int (*objobjproc) (PyObject *, PyObject *)

int (*objobjargproc) (PyObject *, PyObject *, PyObject *)
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12.10 0O

o2 gtol X 3 AFol o Zhdst d Ut of 7]oll= of H o] vhd 5 Q= LubA QA AR o] =3 Y
ch SR e T A& ol ch B B ol A A A deiningnew-ypes
new-types-topics & ZZ 34 Al L

7144 9

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "My objects",

.tp_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

b

o FAHI T 2713428 ARS8k ©] d ZE (53] CPython ZE W o] 20 A) & 2t = YU Th:

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
"mymod.MyObject", /* tp_name */
sizeof (MyObject), /* tp_basicsize */
’ /* tp_itemsize */
destructor)myobj_dealloc, /* tp_dealloc */
, /* tp_vectorcall_offset */
, /* tp_getattr */
, /* tp_setattr */
/* tp_as_async */
eprfunc)myobij_repr, /* tp_repr */
, /* tp_as_number */
, /* tp_as_sequence */
/* tp_as_mapping */
, /* tp_hash */
, /* tp_call */
, /* tp_str */
, /* tp_getattro */
, /* tp_setattro */
, /* tp_as_buffer */
/* tp_flags */
"My objects", /* tp_doc */
/* tp_traverse */
/* tp_clear */
/* tp_richcompare */
/* tp_weaklistoffset */
/* tp_iter */
/* tp_iternext */
/* tp_methods */
/* tp_members */
/* tp_getset */
/* tp_base */
/* tp_dict */
/* tp_descr_get */
/* tp_descr_set */
/* tp_dictoffset */
/* tp_init */

~

(
0
0
0
0,
(r
0
0
0
0
0
0
0
0
0
0,

N~ SN SN S~ S~ N

~

P N Y

O O O O O OO OO o oo oo o
~

~

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

0, /* tp_alloc */
myobj_new, /* tp_new */

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "My objects",

.tp_weaklistoffset = offsetof (MyObject, weakreflist),

.tp_dictoffset = offsetof (MyObject, inst_dict),

.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,
.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,

.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,
bi
ANBEZHE T AL JAREAE RST8] TS T esr A B S (E S0 HE HET
58 A ohy:

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyStr",

.tp_basicsize = sizeof (MyStr),

.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = "my custom str",

.tp_flags = Py_TPFLAGS_DEFAULT,

.tp_new = NULL,

.tp_repr = (reprfunc)myobj_repr,
i

(A7 Aol Ax" 29 7H b gk A 4

otk

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
bi
(7ha Qo] vl g)) 7b 7hekat A |
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typedef struct {
PyObject_VAR_HEAD
const char *datalll];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O0)

.tp_name = "mymod.MyObject",

.tp_basicsize = sizeof (MyObject) - sizeof (char *),

.tp_itemsize = sizeof (char *),
bi

ANS Pas (=]

12.11 =8 7H|X| & X|H
£ 22 ZPSE A FA L S BhE shol Ao AR A ArolU D 5 gk k2 A
(AHol) A AA Fo Aol ot th2 AA|ol tist A2 E A&etA AU, 92 B (713
ZA A D) ol e Fx vt A dsks -2 7H A Ao thEk ojE A A A A e AT 27t
QT
AoV S s W, & AAY tp flags LEJ} Py TPFLAGS HAVE _GCE 3E3Hal oF &1L

=99
tp_traverse A8 7] +dS A Fdof sttt g AdAHAT 7pHO| WM, tp clear FAE AF
3 oF gt
Py_TPFLAGS_HAVE_GC
o] Ze) 17} AR E W] AR ol 7)o] AW F 2L F4sloF I Th Bl 2 918l o2l a A
Aol A 27 s} AU o,
A" ol W F 9 AP A = F 7HA A& S8l oF Futh:
1. AA)9 W2 8= Pyobject_GC_New() Y PyObject_GC_NewVar () S A& 3lo] &3] oF &
ek,
2. o2 AH oo hS A2 E 2FT 5 Y= BE BV RVISHY, PyObject_GC_Track ()&
& 28 oF g .
TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)

PyObject_New () 2} FAFSFAI WY, Py TPFLAGS _HAVE GC 217} A E AE oy AAE 9
3k 7.

¢

]

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar () S AVSHA W, Py TPFLAGS_HAVE GCZ| 27} AAH Ad ol AAES
3 A
TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
pyObiect Newvar ()ol 23] @98 ARl 2718 WA} 77 249 AR} Asjetn
NULL-S 9 Tk opie ok 8 £31 717 5 A 314 ehokok g th,
void PyObject_GC_Track (PyObject *op)
FA 717k FA st AE oY AA A el AA ops F7HEUT TR 7 AZNA 2 A7
Agd oo FARE FA AATFRMN FFUTE tp_traverse A2 7|7t A 5= B E
=t RENAW BEH ok FUTh BE YA BEE ZHAIY
U 7FA =, A A 9] &l Al A (deallocator) < W@ A F S E580 oF Eu T
L g2 A"V E Fxstes a7 7R3 H 7] Ao, PyObject_GC_UnTrack ()€ &3 oF &
k.
2. AA| Y] w2 e = Pyobject GC_Del ()5 A-&3ko] & sl Al =] o oF g .

void PyObject_GC_Del (void *op)
PyObject_GC_New () Yt PyObject_GC_NewVar ()& AH&dte] Ao &34 vl E A

gt

=

212 Chapter 12. ZHi| 78 x|




The Python/C API, £ZA| B{Z 3.8.13

void PyObject_GC_UnTrack (void *op)
717 2 A3k A ol v AR A FoNA op AAE A AZYUTE Pyobject _GC_Track ()& ©]
A el thA] T Eke] FA AA Aol ohAl 71 5+ Aol Fo A L. SFaf Al 2t
(tp_dealloc A8 7)) & tp_traverse A 7oA AtGdt= BE7F F231 5 7] Aol A A
i3 o] 5 T &) oF Tyt

A 3.890A4 W7 : _PyObject_GC_TRACK () ¥ _PyObject_GC_UNTRACK () M|Z &2+ ZF8 C API

AN A AR JF T

tp_traverse A2|7)E THT 2L W) T4 v W4 E wols Ut

int (*visitproc) (PyObject *object, void *arg)
tp_traverse A g 7|0 AEH = W& ]— 3F0] 3§, o] T4 EFX ‘].
tp_traverse A2 7]¢ Al WA vj 7H AL 2 arg2 zgﬂ o] oF gt t}.
WA B2 TR P8 A BEA 45 AL U AL AT} AA
ofd P gsyrh

=21
tp_traverse 8] 7]+&= th& & o] o of Tt}

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
Aol Ao &4 AUtk FH2 selfoll A5 23 ZF AA ol thsl visit -5 2S5l oF
3t visiroll T gk vl 7 WA= Z3E AA 2} A 2 713 AEH arg 3 Y Yt} visit = NULL object
ﬂﬂiigﬁﬁﬂguﬂvMﬂOﬂﬁﬂﬁﬁﬂﬂﬂ 7 gto] 24 Wb of of gk,

-

Ag ”
o Ap
r%n

B

ot

-

et

L)

o,

)

tp_traverse g 7] 3 % <= 3)5)7) 4 3, Py _VvISIT() ZE 7} A ZHYTh o] ia 2 & A}_3}
8, tp_traverse ?@% 0] Z}2] o] S-S A &3] visit 2 argZE A A ) oF Tt}
void Py_VISIT (PyObject *0)

o7FNULL O] o}, 0 &} arg AALZ visit M-S T E U visit7h00] ofd Zhe whEshd, 214

HkskehU ) o] W32 & A3}, tp_traverse A g 7] 7} th-3F oA Y E]-:

static int
my_traverse (Noddy *self, visitproc visit, wvoid *arg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return O;

}

tp_clear A8 7 inguiry B ol Ak A 7k £ o] W NULL o] o] of F]th.

int (*inquiry) (PyObject *self)
Tz S A T A F2E AT UTE EH A= T2 cS3S AP A8 S T oleng,
o] HﬂHEE Bl &g 7} AsUTh o] UﬂHE% TES T
Tz sl Py DECREF () 5 TZ3 %
AA 5 H o] YA EE TE T TH

12.11. &8t JH|X| £& X3 213
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cHAPTER 13

API2} ABI B{ZX £0]|7]|

PY_VERSION_HEX+ ©@d A2 AFH Jjo] A v d HEdUch
3 H

o] & S0} PY_VERSION_HEX7} 0x0
H|E AR A 2] 8t 2 )

to
4
;0
fy
i
v

Hf [ H[E (2] o] | 5=

ol o &=A)

E

1 1-8 PY MAJOR_VERSION (3.4.1a29] 3)

2 9-16 PY_MINOR_VERSION(3.4.1a29] 4)

3 17-24 PY MICRO_VERSION (3.4.1a29 1)

4 25-28 PY_RELEASE_LEVEL (Y3} 0xAa, 8| El= 0xB, 8l ¥ H = 0xC,
2 F-2 0xF). o] oo A= dId Yt

29-32 PY_RELEASE_SERIAL(3.4.1a29 2,XZ == 0)

wetA 3.4.1a2= 1634 ¥ A 0x030401a2Y9 Yt}
EE Fo] R 1] 3 &= Include/patchlevel.hol] 7 2] 1]t}
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APPENDIX A

g0
>>> 0313 Ao) 7|2 ol gz e, ez fatgoR AYY 5 e = oA A7

F Ut

s B2/ 9 IE E50 IES 4YT W, AL oL TEA(LF, BE, FLT) oo
=8 9T o), v a6 44 Fo| th3lP Aol € so| A mERE,

2t03 FholM 2x TEZ :Jrovﬁ .
el BN 24T 4 9

2t03 = B & ol B g oA lletOBEZﬂlg‘f]r/}
Tools/scripts/2to3 & A-&H Yt} 2to3-reference = E AL

e Ellipsis W& A<,
3
O~

rr
& fu
4z
Ae
o
o
fol
rﬁ
m{o
ot
v
v

:LVE
O
[o
ut
i,
0 0
ok
4
37
rlr
[>
1
ot
m
rr

abstract base class (34 H|o]| A Zel|A) FA W o|A Z e At hasattr () T2 HEHIYS EHE}
AL o BapA 2RE (12 S0, v 4 WA ) A9, Qe ol 2 AT PHL ATTO A
S Epo] 7 & WAFUTE ABCE /M AE 2o 28wl ZAAE ASHA FouAE
isinstance () £ issubclass () o & ZAR=E = A= ZH2EYUT}; abc BE AHAE

= C
BA8. stojxol&= g2 ‘H%*ABC So| et oS T2 5‘\%01 A5
(collections.abc REA]), A (numbers EEA]), 2EH (10 EEA]), &
20 (importlib.abc BENA). abc BES AFE3A A4l W] ABCE WHE % 5 U Th

annotation (o] = E|o] A) FFof| ulet & S E B ALEH = WP, U2 oEYHE T g4 v/

LRk 3 A A9 ol B Yt
AW oAl A ] AALY F A AY A G2 5 3 o) of
HolAd2 27 28, a2, 8842 __annotations__ E4 o E EHE}‘EOﬂ X} FE U

o

argument (¢12}) 45 &2 o] T (EE= VM) 2 AGEH =L FERFY 9_]1}7} 91Ut}

= AR} (keyword argument): T 5= W *“:‘3}]-7]- Qlof] &2

*x 5 Qo] B YR ALE = AAL A& 9, b33 22 complex () E&ol|A4] 3 3
5+ BEF 719 E A Ut

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o X R} (positional argument): 7] = A X}7} ofd 21 A} ] ]
U AU o2& 9 ol * & 2o AGT 5 A5 UTE & 59, thaH 22 EZF4 3
&5 2T A ARG YT

complex (3, 5)
complex (* (3, 5))

A A= gh vit] o] o] § 22 A W tdE T °] thJoll 485 &= 2ol sl A& calls
A2 EALS. TRHACE, ofd Aol JAAE AHEE 5 AdFUTh 3R ghol A1 ®go
IS E= AR =
{0l o] uj 7| 4 =3 FAQ A L&} nj /4= 2] 2}o] ¢} PEP 3625 K A 2.
asynchronous context manager (] S 7] ZAYAE #e]A}) _ aenter_ () __aexit_ ()
3o 2 M async with oA Hols B4 & Alost= AA. PEP 4922 =5 5T
asynchronous generator (V]-5 7] Al & o]e]) v|5 7| Al ol E o] # ol & 8 F+= 4. async
def 2 B ¥ 7Y F-AH Hol=t, async for F27} /\}*O“EL T e 4 HgEs
e = yield 834S 283ThE= H o] oY TH

BE 57 AU olE $5E Al A AW, ol | EW o]t 657 A delE olele ol E &
AR O E e ol ul 7l WEsA) e A9, HAT GOl B AN BERE YA
W57 Ao 8 B4 await BRI asyne for B3 async with B2 ZHE 5 Y%

e},

asynchronous generator iterator ()57 A1 ll o] €] o] el olEl) 1] 5 7] 4|1l o] E] Y47} wh=E AR,
Hl 5 7] o]Ef & o] E] Qd] __anext_ () & EE3tH ofdlolHE AAE EHF, ol AL v
sield A A NS AN ACTH Yool el QAT
Ztyielar ANALE Al E ST, 2 HA (A WSET 7] F9 0y 5L EFIE)
Ay e E 71 9T 31%7] Add ol 8 o]e o] E] 7} __anext_ () 7} E8F & E 39
oldlolHEZ AMEHE, Ht Loz B gttt PEP 4922} PEP 5255 E/H]L.

asynchronous iterable (8] 5 7] o]E]2] &) async for FojA] A2 —,— %1 AA. __aiter_ () "HA
=57 olHHolH & EHF ok FUTh PEP 492 & £ 9] Syt

asynchronous iterator (¥]5 7] oJE]&]o|€]) __aiter_ () ﬂ_anext_() HAEE L= AA.
__anext_ =09 olHE AAE Z&HF oF I} async forE StopAsyncIteration o9
7} Ay HH”PX] H| 5 7] o] 51 HolE e __anext_ () WIAEZF EHFE o olHES FUTHL

PEP 4922 & 5 95U th

attribute (6] Eg|HE) X F AL A}L3H= o]
AEZRE ag 7AW, 00X H I \le}

awaitable (o] 9] o]E] &) await T4 AHE T
AR 7L E 4 d5UTh PEP 4928 HA Q.

BDFL *}H] 2-¢ £ Al = 2 X} (Benevolent Dictator For Life), 2 Guido van Rossum, 3} o] %1 2] ZX] 2}

nlm
0
tu
N
BN

Gz = AA e 2e gL oAlE =01, AA o7t

A AA. FFE oy __await_ () HIAEE 7K

g

binary file (sho] 1 2] 3h)) o] =9 5 215 & 93 % 4= 1= 712 2 wfol ) 512 of 2 who)
YE 2= ("rb', 'wb' B 'rbt' )ioaﬂﬂ 9}, sys.stdin.buffer, sys.stdout .buffer,
io. BytesIOP»]-ngp G21pFlle-/] JA~EAE E S A5 YT
121N
el

bytes-like object (H}"]E"é% ) ‘ﬂ lﬂ ZE2EF & AYs C-A% ‘ﬂ HE AAZE T 5
o8 FE memoryview AA|EL EE0]T bytes, bytearray, array.array =
Yt H}O]E 7 AA =2 vkel v g ]HE T ofg] A Aiksol AR
3, whol ] st w A4, £ AL B AE 2 A5 dETh
o]

ol A4t=-2 violv g 1 }7}‘3%24?4 287t dssUth ol Ao WA= TF (-
2 7] ol EG R/ AA ) 2t YT 7HE w3 AA Y A2 bytearrayﬂbytearray«]
memoryview 7} QL5 UTH ThE oﬂ/ﬂ'% vhoj ] dlolE 7t £ AA (($17] A& vl EL R
AAN AN AZHEE a7 FUTE ol A5 o 2+ bytes® bytes 2| 9] memoryview 7}
A5 Yt
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bytecode (H}o] E F.&) Sho]# 24 TE = ulo]E T = 2 75195 =], CPython 91 ] = 2] ] of] A] 5ho]
Z2 I YR TP vlolE TE = pyc 3Ll A Hof, 22 YL F AR AP u)
o ek A BHE U T (0] A HholE IE 2 o] AATAS T 5 dUrh. o] (F3FAel)
£ 7 vko] E o) g et 1A S Ad ke 714 717 Gl AR E Tk B vo]E AEx
A2 ke sholpl 7 A Al A A58 A0 R 7t EHA E, Shol M W) Zhe] QA H o] A = gk
Zloll 2] 8ff oF Pt
HlolE R Heo]So B dis 25 A Aol Y Th

|

Aol A3d qH 28 b

o

o o
Lo

9

I

AT FHE = H

coercion (Z.o] ) 72 o] F AAE Fuksl= dito] dojys 5o G o AdadAE 2oz
SAAo R AstE A olE £0°],int (3.15) £ AFE AT 302 AR YTh AW, 3+4.5
oAl A, Z+ QA= th2 § o] AL (BFih= int, TF2 3FLbE float), 58 T 317] Mol 22 P o= W 3sfof
Futh 2182 ¢¢ow TypeError® 42Utk ol Qlole, S8 = JERAE =2 18
W7t 22 gog Aste|Fojor FuUth o & S0, 1F 3+4.5 3=t Al float (3)+4.5

complex number (¥ 45) 538t A Al2g Y|, BE KA/ AFR SR oz 59
AUtk sl A5 &5 A 1Y AFDHE FH AU, TF TN = 18, A=
2 271 Uth gpol A T 2o YW E 2 BAFE 7|2 (G UY; d R AuAE

]

i 1ot
T
IS

#3t4 715Yurth 2 1A

= EHYCH

context manager (BRI AE A2 A} _ enter_ () & __exit_ () HIAEE HoTdFo 7N with Fo
A Hol= 37 & Alojst= AA PEP 34322 =5 5 th

context variable (AE| A E W) A8 AEo] wet g2 S 71 5 Qe W o 4 A8 A=t
Heo giaf O S 7 = = 28 =-22 AFae g ych 28U, AHA2E H4-E
Foll, 3tvte] A Ag = oy AHAEV IS 5 o AHAE Hpo F 85 = FAA
v 5 7] B30l A4 FA8k= 2 YUt contextvarsE FERTAY AL

contiguous (A<%) W 3= A &3] C-A < (C-contiguous)©) AVt LE T+ A<

i o AU Th G N H s C-A%ol WA EEE A% YUTh A Dol A, T
A 2ol AL, 091 4] Al ZTSHE © 8 e Qe 0] AT e) 2 v 2] of w1 5] o] of ek Thakel
C-Q1% W ol A, M2 340 A2 FEE2 B2l vk o €27} A4 we] v o,
A uh, EET A% W Dol A, 2 AR Qe 27k Ah we] Wb,
coroutine (ZF¥) T HL queee o dwsd geduch AR
O AR 2EF T 22 0L o thE Aol A, BE

o] AL async def ¥ & AL & UF L Th PEP 4928 HA L.

coroutine function (Z# ¥ §4) 315 ¢ A& EelF+ 5. 270 PPt async def F O 4o
#9131, await Sasync for?async with 719EE EHE £ AHUTh o AT PEP 492
o olef == glF Utk

CPython }o] 2l 322 127 @10} 2] 392 ) 7@ eltl, python.orgol A W) £ Lt} o] &L Jython o] 1}
IronPython ¥} 72 t}& 71 ;

decorator (t] Z | o]€]) t}& o
A-gg Yttt Z g o] E hod () ¥ staticmethod () YY

Hmeole B e v B B0 Bk 0 T H5 B e goz S5

2 B AGAN A3
a1, AN E 4 o,

Tq

(]
ot
ol
2
rlr
Q
o
QO
[0)]
[0)]
5
(0]

def f(...):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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(o1 sl o] A A A%)

def f(...)
22 Ade] Fao® EAA R, @ A5 2 d Yt H Z g o] B of th 3t o] ZHA 3 &2 T
g ok 2ele g of 4HAE RE BTk

descriptor (JAZHE]) WME __get_ () o]t _set_ () oY __delete_ () & H93+= AA.

FH2dEREU2IHEHL W], JEGRE 23] = 58 A4 &S 52%}‘41’/}. BE,
abs AW, 2A, AA S AFEE ], ] FEla A A bEtal o] F B AAE
ZrEUTh AT b7 Y23 Y, fGetE oIy A=t ESEFUTh 23 9gHE
ol&l| = AL gpol Mol T gt A& o]sf| o] I, g, v E, 22T E, FE A v, 2 E
YA, 35 o2 FR 59 B 75 72E o) F 0 A7 wE g YT
23 HE 9 wA =S tf §F AA| g Wf-&-2 descriptors of] W3 T}

dictionary (5 A 2]) d2l2] 7] & ol Ul Al 7]= A& v & (associative array). 7]+= __hash__ () <}
_eq_ () WAEE ZERE AAE 5 5tk DolA A U

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dic-
tionary with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary
containing key n mapped to value n ** 2. See comprehensions.

dictionary view (9 A 42] ) dict.keys(),dict.values(),dict.items () WA E7} E8F+= 2

)
ASS gAY Hebn REUDL o A5 94U e] §RE) e 540 BE A, 94
W7t A8 m, ) o] WakE Btk SUTh gAve §E 4% PLER nRe

list (dictview)E AF23FH B U th. dict-viewsE H A 2.

docstring (5 AET) ZH 2, 35, ZEOA A A T A 08 el Ex1d gEHE. 29 ETH A
2 ul= FAEA G Aold ol o AAF o] B Fe s, 5, BES] _ doc_ JERREER
AAEAYUE JEZAHAAS T AT T Jonz AH ] dYAE ST FHE A FAdYTh

duck-typing (5] €lo]F) u}E S o)A E 7HH =X dddt=d AAY FS HA g2y
28 Y AL, @3 A EY AERREZN SEH AU ARSI UG (LAY Bola 2849
Ao, 2AL 2 th)y) EQT Y Ao QB o] AE FxTo e, A HAY T == 1Y
A XS s FFozZHN FALS NAT = JdF5Uh 9 Efo]F2 type () ©]t}isinstance ()
S AFES AALE I8t (3R R 9 Elo] o] Al ol FEl s 7 HYE 4= 9l2 o 93] oF
ghuth) tiAlol, hasattr () AAPYG EAFP Z2 289 -S SUTh

fol

EAFP 3 =R = 84 & £317] 7} 4 t} (Easier to ask for forgiveness than permission). ©] 3] 2 4 &=
spol I AELYE L, EHIE U A EGRESY EXE 7ML, I 7 o] B o9 & 5
Ut o] 2835t wE AEd 2 B2 try@lexcept B EAZ EA R UL} o] HIZYL2C
o} 22 02 Be ol A A% ALEE = LBV 2817} o) ek,

expression (E@4) oW o 7oA 4 Ut FUA 22k E B B, RA4L H e,
o5, AEZRE AN, AL §H-EH 22 S s R 845 ot =d AY Ut
e B dolzdeog HE o] FAHE ilexd, 284

oz 8B

f-string (f-2x1F) '£' U 'F' & SOl A AL HEHEES
A 2EHE 9o 9T YYTh PEP 498 S H A 8.

file object (3} ZAA|) 3} Aol thal| 5L A FFA API(read () Ywrite () Z2 HAE
Aol et 3t AA = AR ta3 A4 st oy o A% A
(& &0, 2T 4=, Ad-FEE 3, &7, spol=, 55) ol gt ANAE FA
Y AR = 5L Z AA (file-like objects)} 2~ E F (streams) ©| 2t 1= B FH 1t}

AR ZE A $5e) 5 AR S o] A5 YTk S aw) vhol U 2] 519, ¥ = (buffered) o] V] 2
s}ol, H = 519 o] 9] Aol Ak io REAA B HUTh %Y AAE EE FHA
- open () B4E 2% AU

=
file-like object (3} ZJA]) s+ 24| o] v e 2.

rlot
o
=
M
R

Q
o
i)
K
4z
il
rlr
jin)
ke
>,
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o

%
e
b

)

A=}

rlr
)

finder (3}Qt]) dx2EE ZES AT 21 Al

o] M 33, o] %2, F FTFY FAH 7t Y5 UTH sys.meta_path & FA AHESH= W E A =
v}l ¢} sys.path_hooks I} A AFESl= 4 2 AlE 2] 312G,

] ZA 3 U8 PEP 302, PEP 420, PEP 451 o] V-3 Ut}

ﬁoordivision A=) M R e E WEste 784 ‘/]’7‘?@1- "r A AR // o
dEsel, N1 // 4 FH2 27k FHA, A AL 2. 758 E¥FUY (-11) // 4
7F-2.755 U9 3 -30] Holl 523 oF gt} PEP 23 S%E/‘ﬂﬁ.

function (¢52) TEAt A oJH ZHS B F= dHo FAE. ﬂb}j— O]/‘o}iﬂ A7 ALE 4= 9=,
viti o] Aol AhgE 4 913‘4‘:}- o 7] 5 2 WA =

function annotation (g4~ o] - H| o] A) It wj 7| 4=} |l
T ool Ao g 3 S E B AEFE YL A& &
‘310]-501 Aoz 7= 2, TA 9 int ¥I3 kS = Ao 7 VP Ut}

N

T
I
oo
2
Lo
2
fr
i}
o
gﬁ

def sum_two_numbers(a: int, b: int) -> int:
return a + b

Sk o] H| o] A -2 function A of| Al A gt}
o] 752 AWt W o H o] 4 I} PEP 4845 T x8HA 2.

__future Z2 I W7 EA ez BB TIE R = A Ao 7]
7V BE.
__future_ RES YTEIT I WSS HSS LA, A 7150] AA AL o7 o] 27}
3L, AAFH 22 0] 7)ol HeA & 5 syt

off
filo

=
=

BT 5 =S 5

r[r

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}8] %] —,—74) O AL H A G mrRYgE vgsts b golHe X 34 =AY
A2 2T AARD BS 5 AL 28 HIA £ A7 S 55 A £ AE =AU A

$A7= ge _‘?_‘%,—‘3_ ARSI A AT = dF Ut

generator (Z-]]L‘]E-]]()]E‘]) xﬂ Lﬂ Eﬂ o] E% o] E} Eﬂ O] E% = %E:]—Zr—% ‘;‘:}—/r\‘ g4t ?;5:]' i% Exj 0] LE'” E:]A %}\'t:
£ UEE yicld TUAL EFUE Fo] FUT of AFL for PR A At next
Tz 2ol Sk A 4 Dk

HE A ole & 712 7| AW, o | EH o A= AlvE ol H olE | olH £ ZFe Ytk o=
B ol n) 7k W eahA gk Ak, B Y S0l E M A BT EE G Tk

generator iterator (A U] o] €] o]E]# o] €]) A d o] E 471 whe = AA.
Zyieldr QN Ao AYE SV, A (1 W2 97 59 1y-B 5L ZHoE)
AR RS 71 guh AdE el olH e oIy ZFANHE, Hid e SAgYH (EE vt

A2 A zehs g4et g U,

generator expression (| U#|o]E] 2 4)) o|HHo|HE EdF+ 4. FZ UL A E FY o=
for Azt A bR is Aol Hol B+ VAN AY RelUTh AUV A e SR U4
A& e BEo WU th
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81

285

generic function (A g 34) 22
uf o™ FRA] AHEE A= H
AZ 23] %] 8015 F§E3} functools.singledispatch () B Zd o] E] L} PEP 443% KA Q.
GIL %19 QlEze]E 5 & BHA|S.

ALt %HE e dedd disl FAg oY g FAE . TS
239 2] &

kY
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global interpreter lock (A& ¢le]=2]E] &) 3l Hoj @ A d1}o] AH E7} glo] M vlo|E 7 & 2 A3Pe}
£2 R4e7] 918 CPyvhon QB2 B 7L BB W AUE, (dictst 2o F2 8 IDES E
Bohs) A7 20l SA402 5 ool G R o] Chython 201 & B0
eynh 9z H JAE FIE A2 °1E1 2l E s o =3ts] 47 et o

Z2AA ZIAZ AFsts HEE Y g FES AT YTH
SHAIRE ojE R R 552, RF U AR B, ol s 22 AL A A FA e 3
o= GILS BM?shﬁ AAERASUTE =3LTV0E & o= 34 GILS vhd vt
A H v AsHA FF ol HE F1v) <<£ffﬂ£°ﬂ At %(free threaded )) CﬂEi EEHE W
A shE HAL =82 G A0 A XM= A
=AUt o] A% H%‘S %%‘}% A& %Lfa%% all %}‘}711 UP—OW vﬂ Hlﬁo} = 3017‘
ﬂoidﬁ%&i’isww.

hash-based pyc (3] A] 7]}t pye) #2735 2317 %’4611 S A oA o] HF A Aol obd A E
AHE- k= vho] E & 7| A] 3. pyc-invalidation-& 3= H]L

hashable (| X] 7}5) A A7} 428 1 Fho] M3HA &= A ZFF<S 223 (__hash. () WA =7 E 87
yth, o2 AA e} ujad ¢ Jodl (__eq () WAET} %3?5”4 th), sl Al 7}—3”/}3’— 2k
Brhin W ws) & oA b5 ek AR S o] 54 e 2otol gtk
AN A4S AAE DAL A AT WA AT S DA S, o) A TEE

402 A S A5 TR ok
o 72 ghe]® o EH g AAS2 8 A 7Hs F Ut (BI2EV gAY g 22) 7hA dE o v &2
la‘zl FsUth (F= oerrozenset Z2) B AHoUEL 259 8450 s|A 7te & w vt
A PSTUC e Ao G20 ALTS AAEE RS2 N A
AN LS A etus) RE thatty vl wE 1, A g2 id () B FE wESol g UrTh
IDLE 3}0]2‘_%—14? =3} 7|3 37 (Integrated Development Environment). IDLE-2 }o] % 9] % & vl &
AzH 0l B9} AE zel g B3 LT

ok

)

o)

7

e Z2e A4 89 AA = 2L 4G, FEe AU o AAE2
ok Al gt A sk | A AAE t&‘éoiolﬁﬁ Ytk #skA] ok s Al gkl 3lo]oF
g AEES FUH AE S0, 9M U 9 71-

5

g

=

g

=

(¢}
m&ﬁA ko

s E’_%ﬂ sbolH T EZFTE R 5 ho| W I =AM ALEE £ I =S 3= F AL
importer (%]-‘LE]) ES 3| % st 2 V)% 3t AA; S Ao kel o]z 2 AR YUY Tth

o
interactive (t]3}3)) 3ol ML 318 =z E 2ty =, dE=Zg e 222 EXN 243 53
48 Qe 5 93, 52 AWD 272 B 5 drke £k A7 glo] ©A) pythong AR

A2 CAFES) Fuliwol A AHaE A% b 5 s th. Al ofolo] g AAaAY LED
57148 o] thi = o) 732 3 9H U T (nelp (x) & 7191 5H41 £).

Fl

[U
it
i
_l
p

interpreted (QIE]Z 2| E]&) nlo]E T = Auld o] &) o 2 FEo] 3R] 7|+= sHA gk, sho] A
2 At A7t ol Az gl E dofdUrth o] A A H o2 Ad 5td S THEA %}-T’—E
/\’\ SBdE AH AP = e EYdYeh 2 22O & ‘:‘] A A3 A 7] 3} ] gk
JdEzZEH ‘Hﬂ HE ASY dojH o %2 /g ]% kSt o 3he] & HA S

interpreter shutdown (21E]Z2Je] £8) £ 532l LS 2 o, glo| A QA Z el = EH 3 Al 7] 9
9=, —:-‘5011/]' Ay 7HA] S QSR T2 T EE @%% AAES dAFoZ
Hbdsty o =3 7 2] =47 & oy H S ES YT AR AR 9] 3H ]—L‘rweakref o) Q=
FEEY AR S AZANZL = AFULE TR A7) A AYE = I == g e ss e &
°““Eﬂ, :’—ﬂol AZd‘“ dEol 8 71534 <= = A7 EJUTH (E3 o= gho] B g

]_
Folu 41 FAE YU eh.

oz elE £89 FH 9AL AYPH = main_ BFE
A

]

REECER L

R
AR olHHEY 2 EE (1ist, str,
ite

iterable (0]E]2]8) W &S o Wl sl 25 Sl 7
tuple &2) A AL 5, dice L2 8 Wl A= P95, shod A4 = O W AAx

AGE THEE _getiten () WAEE AA B8 52 2ol o] AA 5 o] G5,
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. 0
gdolHE EHF U ° = A A AXNE T FEZU oJHHAES
AHE S, HE2 iter () £ 2E5HA W, olHEolH AAE AH HE 22 /5 YT for 22
oJAES A ES AN ATz T, F2E 2= T olHAHOHE FobE o) F e
A8 Tyt ol B e o], Al s, Alddo] B = HAL

2 3ESH(EE WZ T next () EALSH) 2ER Y = FEE= AHUHE =HFUTE H
o] Ae] o] B 7} ¢l2 wj = thAl StopIteration d&E Yo A Ut) o] A A A, o] #H o] A
A= 4=, 0539 BE_ next_ () WAE E&L StopIteration 92 & thA] 4o 7] 7]t
Ttk olH# o= olH o] AA A S BT __iter_ () FINEE 7HE Ao] 8757
ufZoll, o] H @l o] Bl & o] Bl 2] £ 0] 7] & staL ThE o] H H B 5w Wols ol 29 oA AHSE
F AFULE T8 A& o] He] o]H o] A& A=3tE Z=EY YTk (1ist Z-2) ZAH oY
AA = iter () ¥ 2 ADot AU for Fxo| AHEE wjutct A o]H g o|HE WYt o] |
AL olE g o]l thafj A S~ et 2 3t W, At o] B | o] M o] ALEH o] ] &AZH o]HH o HE
S F A, R A oY A Kol A vhE YT
typeiter o] & ZtAgF U -&-0] QIG5 U TH

key function (7] $+4*) 7] g = ) o] A (collation) §+4=+= A & (sorting) ©] L} 8] & (ordering) ol A&
€t #e sdFe SUEJ Yk A& £0], locale.strxfrm() & Z2AY EF YA 2=
A 7 g e e E T,
ol MY W2 =7 Q450 oA A A oA AL Fol=A & Aoty & 7] g whop
EY9Yrth oA AE9E=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UdF5Yc}

7] @48 HEE e o] B ol dFUth dlE S0, str.lower () HIAEE AolA & gl
R 9% 7 F42 A E 5 AFUTh AA R, 7] FAE Lanbda A OZ BHE S
A, olF AQdYtt: lambda r: (r[0], r([2]). E3h operator BE-2 Al e 7] T4
A A AE Al S8 th: attrgetter (), itemgetter (), methodcaller (). 7] &¢4E WED
A2 31= W ol T 3 o] 2 Sorting HOW TO € H A 8.
keyword argument (7] 9 & Q1 x}) <12} & HA Q.
252

lambda (th 28 ) gro] FalAE Shte] 284 oz TAT o B gt et B4, gt
N B2HL lambda [parameters]: expression YYrth

LBYL % 7| A ef X 2} (Look before you leap). ©] T AEFYE TE 0| U 23] & 17| Aol YA H o2 AA

< AARIY T o] 2B Y 2 FAFP F U v H a1, B2 if 2o SR SAA A FH YT

28 = &AM, LBYL H2¥ 2 (H7]) & (F7]) ol B 20 DA 2 Adel A

HeArgdezA s dE = dsuth

list (B]2E) W shold Al s T o]Fol= 273, Ao tha JA2701) o 7] o, 42
2 E (linked list) ¥ th= th-8 Aol o] vj 23 AR o}

list comprehension (Z] AE Az g3 A) A/ A2 45 AR = dRE Ay 1 2HE g rER
=8 FE= 7HES . result = ['{:#04x}'.format (x) for x in range(256) if x
5 2 == 0] £ 00| A] 255 ALolo] Q= B4E9] 1675 (0x.) S TP B grES
HEUCh i 3 AR 4 95Utk A, range (256) of St 4

2 3ot

Sfsho} ek = el

importlib.abc.

loader (2t]) RE S 2 3t= AA|. load_module () o|&= o] 29 1
BE vy 7t 85 Ytk AAE Y82 PEP 302 &, =4 | ©]
Loader & HA| Q.

magic method (W] 2] M A=) S v = o] w]F 4] A < v e T

mapping (W]3) &9 7] 23] & A Y3l Mapping ©] U MutableMapping 4 Wl o] & S| &
off AAH HAHEES FHE= A o)y AA. 9 2= dict, collections.defaultdict,

collections.OrderedDict, collections.Counter S & 4 95U rth

[>
iy [
R
[>
rlr
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meta path finder (W€} 2 5}QIt]) sys.meta_path & AMo] FejF+ 3hlH. HE A2 oA+
Az e It & #HAE o] 7] += A T YT
el A2 37t = WA EE] A= importlib.abc.MetaPathFinder & HH
Hyth

¢

metaclass (W e} F2|2) S 2o Fea A A= FHd2 o5, F:2 gAY, Hlola FHaE
o EE& weyth g Z EH"L o] Al Q1AFE Hholr FEAE B E= A UL Ut} R
A A 223 AojEL2 7|2 LA S Al gt slo] WS EHA BeE= A2 AxH
HEe ZH2E WE 5 o= 74%1\4@. REE ALS R Al o] =7 AS 28 AT, 87}
A2 o, uﬂE}i?ﬂAL ZEeta ol S Alwguch AJEYRE M 29 2 7] (logging),
2= bEA e 271 AR AN A, ASE FAH B 2 FYo AFHSUTH

metaclasses ol A] T} 2}A| 8 ) &2 2F

method (WA &) S H}Dl Qkof| A %ﬂﬂ
I HAEE A HA AA(HF self
A2FZ 2 HASL.

method resolution order (WA= AR +4]) HIAE Z2A A= X35}
SopSe] AUt 23 Ao 25 E so] A Az 2l E ol AHg
Python 2.3 Method Resolution OrderE X2 3 vt}

module (2.5) sho] A S=9] 223} B9 & FYSHE AH. BEL 999 st A AANES T o)
308 24Uth REE Q3 A o9 ol Aoz zehv

714 £ BA K.

module spec (5 2%) RE S 2E3l=0 A&5H = o
importlib.machinery.ModuleSpec & AX2HEH A,

MRO HAE AH =4 & HAMSQ.
mutable (7}H) 7PH AR = gho] M = AT id () & SAFFA FAGULH EH T HA L.

=
named tuple (W] = %) (named twple(V] = F5)) o] eh ol FEONA F5 3 o] & 2 o] =
HEE o] AUA B 5 It 2o A2 B 4 UL RE G} 2ejso] AEH UG

Folt Zesol e A5 E 92 4+ AU
time.localtime () os.stat () 7} ¥FE3E 2FS 351, A& WA o] I EZ Ut}
T O} & o= sys. float_infoYyr}:

>>> sys.float_info[l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

QR IE FEL A (S o) AU

Lrlr
MU
o,
!
>t
il
é
>
rr
&

collections. namedtuple ()=
FEAAME S e B 7HA F7HAAESE F

N
N
_<,>L
NE

krl

i
31

namespace (¢] S Z7hH WHEL7L A AT =
A= o Z

= O o
22k (v W4 o] F B7ro] A% Uth o § B o]

=]

2} X
R A REAS LT YT} o & &9, &4 builtins.open Fos.open() S I1ES
R

O o,
o o o

= 2oJdl BRE T4E FTHIF=AE THH T A
AT FA B4Adod =22 S Ut o & 590], random. seed () B ltertools islice ()
2t 2 I S5 0] ZFZF random I itertools BEO 9 & FEE 12 o] WEE U}

namespace package (°] S %Z}» 1A & A
o8 BT AT A= 2
7] 4] 9= ohE U o,

EE T HASL.

224 Appendix A. 0{%!


https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/dev/peps/pep-0420

The Python/C API, £ZA| B{Z 3.8.13

nested scope (54 H ATL3T) E#7 B0l M4 E FEE 58, o o, OhE §4 el A 3
9 Pt ik ool G ARES F2T 5 AEUD P 2nzt |R4o s Fa
R, e 5 A Sherhs Aol RS ok FLith A MAE L g e 2mmolA] g
#UTh 0pRAA R, o WSS A9 o F2kol A 23 ZUTh nonlocal & W} Az mo

e e e,
new-style class (+2Eld 2 2) A& 2
B 2719 FolH W AN =, 22
__getattribute_ (), Ed 2 WA ZE,
2 A2 3 24 9 g Th

S AA o AHEE I Y= F
28td 32429 slots_ , T )
~eE WA =S e Shol W] AET G 75 E

object (AA) ) (AEHEY ) S 230 T2 (WA E) o] Fojd BE oy, =3 BE FoEtdd

Qmaqqz%owlAqwcng

package (3}7] %)) A B ZEE M, AARCZ B A7 ANES 2T F Y=o 2s. 7eFog,
3} 7] A= _path__ olE E7} 9t slo]l W R EQ Ut}

@%ﬂﬂﬂﬂﬂ%%lﬂﬂﬂEiw&

B (e A E) B oA TR S gl AR (EE o® A9 AXE) B
2l

B8, T B RS g

parameter (W] 7} ¥ $>)
A e e
A=l

o 9 x]-7] positional-or- keyword) A A A2 7] HEA 2 AdE = e dAE ALH

9
e ol 210] Pt 18 W Sl e o1 o] &4 o 5 bar

’def func (foo, bar=None) :

o 9 X-A & (positional-only): A X Z T Al52 5 = AXE AZFULH J A AL wi s+
S Fol o wi/f A £S5l / FAME 238 1 F ol AT £ F U A& S0 ol

A posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :

71 -2 & (keyword-only): 71 EE2T AT 5 = AAE AT 7| =-H & v A
A 5 Y w7 g BE oA el 3hute] 7FH-9 X w7+ & T = 2 Fe) A
Aog 4= dF Ut A& £, b2 A kw_onlyl 2} kw_only2:

Lo

def func(arg, *, kw_onlyl, kw_only2):

o 7VH-9 A (var-positional): (T2 1) 7| H =50 2] S| A] o] ] gtol 5o A 9] %] AR}& °ﬂ o 3H)
AZE % 2 A7 ke Yolol AALE AR T, ol7 wAASE A o] B
£ ol BoA BgE 5 dF U A E S0l ool A args:

def func(*args, **kwargs):

o 719719 = (var-keyword): (CF2 1] 7] M 2=So]] 9] 3 A] o] 1] WolS o] A 7] = QA A}Sof Tl 3l)
ATE = J= 499 M 719 = AAES AR FUTH ol & w7l g w7 ¥l o] 5ol
g ol oA AoE £ AF U, ol E S0] A9 Ao A kwargs.

AHsE A o)z

]__E
L e =

mlo

A% 7| EgheE bz Ad Ho AL} B4 AAES ARG 4 A5

ol 2} —9~01 A &, A2} v | H o] xpolo] L} 2= FAQ A&, inspect.Parameter S 2,
function 2, PEP 362 HA K.

pathentry (2 E2)) 4= 7% 7or] 7 J2E G RESS 27 94 FneE Qre 4= Ao

shte) B2,

path entry finder (73 2 Q‘]Eﬂ g}elt]) sys.path_hooks ol Y= ZHE(F, AR AdEDZ F) ol &
=3 A, Fol A2 dE 2 RES ZE=YHES L A5 YTh
o

BE e 3 H o] FH3}

path entry hook (2 QlE2] ¥) sys.path_hook B|2E9 &= ZHEQH, EA A2 AEZ oA
EESZEHS L Jud Az e gy & an Ytk

1
)
2l

r[r
=
X
(A
m]n

importlib.abc.PathEntryFinder o] U3 4T}
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fifo
R

path based finder (% 2 7|4} 5helt]) 712 vl e} 4% 79l H S 5 shupele], QrE A2 o) BE
Z Ut

path-like object (3 25 A A|) 3L Al2" A2 & L}EML AA. A2F A= 425 e Y= str U
bytes AA o] A} os.PathLike Z2EZ S 73 3= A O‘L]I’% os.PathLike Z2EZ L
A Qo= A= os. fspath() & EEBHH str Wt bytes 34 A|2® g WIE 5
Jd5 Ut} th4l os. fsdecode () & os. fsencode () & Z+Zt str Y bytes 23S B A351=1
A58 4 A% o] PEP 102 % 945 514 11T

PEP 5}o 7] 41 ]9k PEPL= ol AR Elo] BEE AT 5 AL sho]f B 1 mRA|A EE
B0 3t A2 L /)5S BEshe A A QUTH PEPE A 9 7] 5ol th @ AT 7% ALk
B 272 A F s of gt
PEPE #.8 A2 & 7152 AU LAN 08 A% e QAL 244 shol dof o1 4
AR 57 918 718 WA S AUtk PEP A4 A AR UE Wel A 3l & 7553
2

242
ulth o A £A8 @ Aol Ygth
P1Ex3A L.

portion (£4) PEP 420 o A 2] g A 4, o] &
FAE9] Jg @ip 9ol A== A 7t

positional argument ($] ] ?12}) QAL & H A Q.

provisional API (3 API) 27 API:= %2 ghol B & g9 3}
X

- 3471 Aol o] ukA) sk Ste) Tl e el ol Sol 9l
Fuch.

ofr of

A58 A9 8
ﬂqq-ﬂaﬂm~4%@ﬂﬂﬂ@ﬂﬂL°HWP ol AL B, 0 ATLAE

23ttt A4 eerE 34 S8 o] FAH A g : Cadwge
%ﬂoﬂﬂﬂoi“ﬂ%ﬂ:%%ﬁﬂﬁﬂ—Am%EﬂWﬂﬁﬂ%ﬂ%ﬂ?ﬂ%%@ﬂ

A £ ool usia} ed N1 5 Y

provisional package (X"751 JH?] X]) 7 API E B A

O
Python 3000 (3}0] % 3000) “}o] 2 3.x vl 2 2elef W w (M 39} w27} W vjefj ] o]ofr] | Al ef| vt
Solxl o]Folth) o] A= (Py3k) 2 E 27]E 3

Pythonic (sho] AThe) THE Ao Sol A ANAA A ES AHEHN DES 7 A
NA 7V AT ALEH & ol AEL 717ko] w2t ofe]t]of i} o], 5ol 2o A
Az g ot QL for £ A8 eNA o HE B E 82 AYUch thE Be
Aofol & o] el 579 P B Yom, sl e %A e AFEL hA £4 72 EE
g3t = g ok

—

oA, wko] 2 <l of

for i in range(len(food)):
print (food[i])

o 238, sl drhe e o 5]

=

for piece in food:
print (piece)

qualified name (J 7318 o] &) REQ AP 2FZ oA RE AYH Fd 2, T, HA= o2&
(BE)EHAFEHoEZ FEH o] F. PEP 3155 oA Hogguth A4S T FeHay

A9ol, AT o 5 AR o] BT} 2Tk

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname___

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

YC’

>>> C.D. ualnan

'Cc.D'

>>> C.D.meth qual e__

'C.D.meth'

2ES 7M7) = AL , &3] A F3FA o) (fully qualified name)> 2= R R 7| A 5&
Z3EA RERE 7= ZJEE g d o]5 S 9 gyrt} o & 9], email .mime. text:

>>> import email .mime.text
>>> email.mime.text. name_
'email .mime.text'

referencecount( IR 34 AA o 3 FRY NG AAY IR 34700 F Dol AW, Wl s}k
HUth AR 34 FHS dutd o7 sfo|A I o &5 A = FA T, CPython &9 34
"?J‘%D}- sys BE2 5 AA9 I=x A4+ E E8F = getrefcount () & FY Tt

regular package (A 7] A)) __init_ .py FLL 3= e gt 2L A5 A 9] 7] 4.

o2 BN E HAL.

_slots_ S o] Ao, ArEs o= HESS 9 1S v AAstE d2Hx A
TS AATOZA W2 S Bhote ERE FU A7 QY& AT, o] Bl=e L Snpes)
AE3717 5 TR L HoehA, MRl MR 58 2RIl A Be 5ol AntAT)

533 A92 FAste 2ol FHuth

sequence (A|F2) __getitem_ () ST HAEE T3 A5 ADAE AL SuE 84 AANAE A
3t Al A2 dolE B8 FE __len_ ( =
L]-"‘%HE ,list, str, tuple, bytes 7} 9,‘\%1/]1‘/]- dict T3l _ getitem_ () I __len_ ()
= X]ﬂﬁ}z] OF, 23] o] A thAl 9o £ 7)1 E AFSSH] Wl ol Al AT o2t misd o'
-A:L%"/P‘_ Aol 9] 3f oF ghch

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

>~

yond just __getitem__ () and __len__ (), adding count (), index (), contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} generates the set
of strings { 'r', 'd'}. See comprehensions.

single dispatch (J 2 t]A 8 x]) & o] 3pLte] A} ol 7|2 A A= = Al g T t s X9
st .

slice (&2}to]2) H-g A[A2 o RS 2o}
W5 uUth variable name[1:3: []
HES (ME2THE) Z7|HS WR AR slice AAE AT

special method (55~ WA =) Fto]H o] FFof o] A4HS, QA 22, AT ul] ZA| A OEEEQ | A
Z. ol HAEE F Y LEZE A ZEAL . &4 4| A == specialnames
o 242 BEO]A Y

statement (—“v’-z‘) AL 2 E(ZEY (EF(block))) & 743 }% %—F&‘%MD}. EFL xd4 ol AY

ZIEE AFS3tE o9 7HA 2R E FY st Ut 719 if, while, for.

text encoding (| 2E Q17 Y) FUIE AL v ELR "Jiﬂoﬁ}%itﬂ‘

text file () 2 E 5}4) str AAE ¢ & 5 v 9L AA. 5%, g 2E 5192 AAZ = vfo]E A&
HolH2ERE A2stu die o9d & AF AHFUch dAE 5tdo o2& gaE
Er('r'EE'w) 2 dd 3}, sys.stdin, sys.stdout, i0.StringI0 & AAEHAE E F
A5t

Aol =R A7 & 93 2 4 9 5 Aol Hal A s o] v 5 £ FEEA L.
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(O &2+ ﬁ(<)/‘ﬂ Nz SRl —rx}"“‘ A
% A& stA = AT Ojﬁ% 742 o] ol A &R 7}

orulch ol o1t A 6 A o B EAG Bl L A 1
A 27 FNE ofe] Zol 2D 5 Jrdl, HAEIS L0 53 22 d5Un
type () Shol4 AR & 170 oW F7 AN AN E AFFUH BE A& Fol Ak
AA] P& __class__ EPFREE FA2T 5 QAU type (ob)) 2 @2 5 A5 YT
type alias (3 o Q2]o]2) BL 4@ Aho] o 5] W o] A= W] 5 o]
Yol dejoj e @ IEE desshe o 443U o8 S9:
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

o= 2ol o ¢7] 44 we & dsuth:

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

&t typingd PEP 4845 2 3HA 8.
P E) fg, FH2 A EYRE E 5 i AS U RkS g VdiE £ 32 A s o=
A
Y I E = A ALgolH -L‘rol oA ZAE A & dFUTh AT 34 3 4 =76 {8319
IDES] 7= &4 2 A EH S FHUTH

¥

=
A9 A4 g AYety, A9 A, Fda JEHHE ¢ 849 3 IdE L& typing.
A~
=R

o] 7152 A3 typingd} PEP 4842 Fx

universal newlines (f+ UM A & d3)) 3 22 AEs = o
A BE: AU AW EA Bl \n', QESE Bl \r\nt, o] 29 EA Bl !
F7HA 9 Agoll #a A= bytes.splitlines () ¥7k ol el PEP 278 £} PEP 3116 & E*“J*-

variable annotation (H o] o] A) Hy = FP 2 oJESHEL] o] - H o] Al
M EE e ol Ee e o mHo] 42 D g AE AL
class C:
field: 'annotation'

WA olH oA dtAor o AEE AFEF UL o & S0, ol e int 2 /M AR

7l g Ut

count: int = 0

Ha o EH o] 1

2 A annassign °f| A A 8 g th
o] 7|5 AYte T

o] - g o] A, PEP 484 I PEP 526 & I =234 8.
7F

virtual environment (7} 7)) 3}o] A ALg 2k} S8 T2 3 0], T2 A AH oA A E] = T2 Tlol A
SE ZEIRFEY T JFE F 1 oA, slo] W Bl 2 A A ES AR FAY g ol =

=
e AL bsetA s, dE 4o AeE A 87,
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APPENDIX B

O] dHAOf 25}0q

o] A A<= reStructuredText 20| A hE01Z A 2, glolH AYAE 3l SH3] AZH A 87

9l Sphinx & AH&-H< o

A9} o B 915 B A LS Thol W AA| 2 v} AAA = WA 07 AQRAA L] = A Th 7)o 5
3 A ThE, o] 9o o) 8 4 2= reporting-bugs 5 0] A & 21 S A & A2 -& AHLBARRE AL}
2rod g TH

O3 2504 B2 ZAE =9 Utk
* Fred L. Drake, Jr., 92 sto] AA = o] 22| A @2 2Rl 29| 27}
« reStructuredText 2} Docutils 29 EE JIE &= Docutils ZZ2 A E,

* Fredrik Lundh, Z22] Alternative Python Reference 2 2 A E of| A Sphinx 7} -2 o}o|t] o] & A H Ut}

WA A 71 F YT 7] ol AFe] FE A
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appeENDIX C

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

gfo] -2 ABC 2= Qo] o] T A A& A] W] g 2H= 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 9] Guido van Rossumol] 2] 3l 1990 dth Zukol] ko] F5uth hol Mol thE AHEE9] e 33
o] 235 912 %, Guido= ol o] 78 A A= vho} 551,

1995, Guido+= Virginia 2] Reston ]| $1+= Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ Fr2) o] A Ihol A 2P -& AL, o] XA oy AL AZE OIE SAYUF UL
2000'd 59, Guido 9} 5}o] A 3 4] 725l & BeOpen.com 2 2 & 7 A] BeOpen PythonLabs 2 74 %
Yt} 22 3 104, PythonLabs B -2 Digital Creations(& ] Zope Corporation; https://www.zope.org/ ZZ) 2
A5 YTE 2001 d, 5}o]# 4 = E 9 o] A & (PSF, https://www.python.org/psf/ Z+Z) o] A H = A5t}
o] A= stol M HA A A AAHAS afote s 5835 AYH v D2 24 YUYt} Zope Corporation &

PSFo] 391 39191 Th,

Wi 272 F7 AP UTH(F N 22 Ao e sl A= https://opensource.org/E 2814

Ae). A0 =, L (3HA v A i obd UTh She] A W E B GPL} G TH ofele] Ei
cheFst vl Z S g okt APyt

HY = ot oHHE 2 | 6 ASXt GPL 5 &1?

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

213 212 2002 PSF yes

2.2 o] 2.1.1 2001-& 2 | PSF yes

Fi: GPLY} z&d = A2 2| 7FGPLE slol i v xdthE A2 dnsiAl = ddsunh EE
ghol A gholAla= GPLA 28] o] 2o WS 37/ 222 UaA G s Ad WA x5 A
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Ytk GPL &3 eho] 4l 2= Sho] A3} GPL 3ol WEE The 229101 & 2FF 5 A Futh e
As

337 @5uh

Guido 9] A= 3tel| o] Wl E 5 7H5 317 T B 97 AL BARE N A FAEH U

C.2 TIO|40l HMASHHLE AFRSH7| $I5H 0| ofzt

vlolH Az E Qo] e} A M= PSF License Agreement©l| thg} gfo] Al a7} F ol g U th

glo] W 3.8.6 7 F, AW A9 oA, Z&|¥ Y 7]} T X = PSF License Agreement 2} Zero-Clause BSD license©l|
el o] 2 ol 7} % o151 0

Shol ol BTE A% 42 =g o]l hE eho] A2sh A& H LItk ehol A 3 kol 2o 35
£ TEo S A oo Shol 0] BAA BRE 85 4= =9 ofo] U]gh ko] Al
PREE = S

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.13

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.8.13 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.8.13 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.13 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—to Python
3.8.13.

4. PSF is making Python 3.8.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.13, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

(Th& sl AT ol AS)
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Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4., CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

(Th& sToAT ol A%
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with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.13 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.2. mo|’Moll HMASHAHLE ALESEY| 218t 0|2 2F2t 237
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C.3.1 HE2M EQ[AH

_random B2 &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html oj] A
Welh Feo 7Rt F=ES 243Ut b2 dd T2 A4S Iz &0 Addth:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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socket R EL getaddrinfo () & getnameinfo () T+ E AFR Yt} o] 5L WIDE Project, http:

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 H|S7| &3 MH|A

asynchat¥ asyncore 252 th33 22 £ A1S 233 oh:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3. Z3E 2ZE|0{oll it 2foldla K 52l
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C.34 37| |

http.cookies RE-S T}eT} 28 59 A3 LR T

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

o e 39 AL TP T:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C3.7 XML & Z2A|IXH S&

xmlrpe.client REL The T 22 o] A5 TR

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUH

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal THe 3} 2 3] AgHS ERFU T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

39 python/pyhash. ¢ 9+ Dan Bernstein 2] SipHash24 ¢+17 2] = 2] Marek Majkowski 2] 728 o] 2 3}5] of
AsUTH 7)ol &= v 22 W8o] 235 o] 5yt

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double 7} £ A+ 7He] W 2ha 913 C <= dioa 9} strtod S Al & 3k ¥} Python/dtoa.c < @A
http://www.netlib.org/fp/ o] A €& 4= 1= David M. Gay 2] Z+-2 o] £2] 9} d of| A A 21551 T} 2009
d3g 16Ye T2 Y& gdo& v T2 AZd 9 ol F A 7F £3E o] Y5t

/****************************************************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

2 E hashlib, posix, ssl, crypt = %9 AAT AT 5 A st F7He] 52 93 OpenSSL
ghol B el g] & AHS gyt = A= 9-9F W OS X sho] 2 A X =2 7382 OpenSSL 2to] H & 8] AHE S
2T FQong o7 OPCHSSL ghol Al ALRE S 23 E YT

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L R

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eayl@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

ECRE T A A I S S N S N S S SN T N S N N . I T e N S N IS S S S N T N N T S S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat 82 WE & ——yith-system-expat & FA 34| &= oF E3H expat &2 AFE S ALE

shel Mg o}

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes & I & ——yith-system-1ibffi & FA SR &= 31 L4 libfli &2 AFE S AR

shof =g ok

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "~ "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

(TF& sl A ol A%)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

z1ib -2 A2l o A b

— B :’E
Ut

4

A% zlib W o] UF 2efslofA MEe] A8 5 oW, 2

AR g Ste] WEH
Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc o &8 A= & Al Hl o] 22 & -& cfuhash Z2 A EE 7|Hlo 2 It}

[kl

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

(Th& sl AT ol A%
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal RE2 WE=E ——with-system-libmpdec & 74 3}A] ¢+ S, 234 libmpdec 42~ AFE
2 Agetel A= U

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N HIAE A2Q|E

test I 7| AL CIAN2.0 H|AE A9 E (Lib/test/xmltestdata/c14n-20/)+= W3C § A}o] E https:

[ Iwww.w3.0rg/ TR/xml-cl4n2-testcases/ | A} 7} ko w 3- BSD 2ho] Al 3}of| vl = Ut}
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

» Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.
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* Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
(ASIS) AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.
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sho] 3} o] WA
Copyright © 2001-2022 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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asynchronous iterator (H]% 7] o] d| o] §),
218
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B
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E

EAFP, 220
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file
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getbufferproc (CH | H &4]), 209
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K
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method, 223
magic method (W] 3] WA =), 223
main (), 137, 139
malloc (), 167
mapping

A, 108
mapping (7§3), 223
memoryview

A, 124
meta path finder (WE} 32 1}219), 224
metaclass (W EF ), 224
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MethodType (in module types), 112, 114
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module (B &), 224
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N
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objobiproc (C H o] ¥ & 21), 209
OoverflowError (built-in exception), 79, 80
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P

package (3] 7] A)), 225
package variable

_all_ .39
parameter (W] 7] H ), 225
PATH, 11
path

module search, 11, 136, 138
path (in module sys), 11, 136, 138
path based finder (FZ 7]¥F 3}l H), 226
path entry (FE dE=), 225

path entry finder (AE JE g 5}elH), 225

path entry hook (A& dEZF ), 225
path-like object (AZF AA)), 226
PEP, 226
platform (in module sys), 138
portion (A1), 226
positional argument (%] %] <12}, 226
pow

e g4, 61,62
prefix, 4
provisional API (FA API), 226
provisional package (33 7] A)), 226
Py_ABS (CHj3 &), 4
Py_AddPendingCall (C &), 147
Py AddPendlngCall (), 147
Py_AtExit (C &), 39
Py_BEGIN_ALLOW_THREADS, 140
Py_BEGIN_ALLOW_THREADS (C Wl3 &), 143
Py_BLOCK_THREADS (C Wj3Z &), 143
Py_buffer (CHlo]E & Al), 68
Py_buffer.buf (C ¥4 H), 68
Py_buffer.format (C Wy W), 68
Py_buffer.internal (C s W), 69
Py_buffer.itemsize (C @H W), 68
Py_buffer.len (C¥H H), 68
Py_buffer.ndim (C ¥ ¥HS), 68
Py_buffer.ob’j (C ¥y W), 68
Py_buffer.readonly (C ¥WH W), 68
Py_buffer.shape (C ¥y M), 68
Py_buffer.strides (C @¥ W), 69
Py_buffer.suboffsets (C W1 W), 69
Py_Buildvalue (C k), 49
Py_BytesMain (C &), 15
Py_BytesWarningFlag (C ), 134
Py_CHARMASK (CU|3 &), 4
Py_CLEAR (C &), 21
Py_CompileString (C &%), 18
Py_CompileString(), 19
Py_CompileStringExFlags (C g<), 18
Py_CompileStringFlags (C &), 18
Py_CompileStringObject (C &%), 18
Py_complex (C Bl o] ¥ & 4l), 82
Py_DebugFlag (C Y ) 134
Py_DecodeLocale (C &%), 36
Py_DECREF (C ), 21
Py_DECREF (), 6
Py_DEPRECATED (C"l=Z &), 5

Py_DontWriteBytecodeFlag (C W), 134
Py _Ellipsis (C¥$), 124
Py_EncodeLocale (C &%), 37
Py_END_ALLOW_THREADS, 140
Py_END_ALLOW_THREADS (C T 2 ), 143
Py_EndInterpreter (C &%), 146
Py_EnterRecursiveCall (Cg), 31
Py_eval_input (C¥%), 19

Py_Exit (C &%), 39
Py_ExitStatusException (C &), 153
Py_False (C ¥%), 81

Py_FatalError (C &%), 39
Py_FatalError (), 139
Py_FdIsInteractive (C &), 35
Py_file_input (C ¥H), 19
Py_Finalize (Cﬁ'/\) 136
Py_FinalizeEx (C &), 136
Py_FinalizeEx (), 39, 136, 146
Py_FrozenFlag (C¥<), 134
Py_GetBuildInfo (C &%), 138
Py_GetCompiler (C ¥), 138
Py_GetCopyright (C &%), 138
Py_GETENV (CH|3Z &), 5
Py_GetExecPrefix (C &%), 137
Py_GetExecPrefix (), Il

Py_GetPath (C g, 138
Py_GetPath (), 11, 137 138
Py_GetPlatform (C &), 138
Py_GetPrefix (C &), 137
Py_GetPrefix (), 11
Py_GetProgramFullPath (C &), 138
Py_GetProgramFullPath (), 11
Py_GetProgramName (C &), 137
Py_GetPythonHome (C &), 139
Py_GetVersion (C &), 138
Py_HashRandomizationFlag (C W), 134
Py_IgnoreEnvironmentFlag (C W), 134
Py_INCREF (C 3), 21

Py_INCREF (), 6

Py_Initialize (C &), 136
Py_Initialize(), 11,137,146
Py_InitializeEx (C 6]"\) 136

Py_ InltlallzeFromConflg (C &), 160
Py_InspectFlag (C HSY), 134
Py_InteractiveFlag (C¥), 135
Py_IsInitialized (C &%), 136
Py_IsInitialized(), Il
Py_IsolatedFlag (C <), 135
Py_LeaveRecursiveCall (C &%), 31

Py_LegacyWindowsFSEncodingFlag (C ),

135
Py_LegacyWindowsStdioFlag (C W), 135
Py_Main (C &), 15
Py_MAX (CHl3E), 4
Py_MEMBER_SIZE (CU| 3 &), 4
Py_MIN(CWl3Z), 4
Py_mod_create (CH|Z ), 120
Py_mod_exec (C |3 &), 120
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Py_NewInterpreter (C &), 145

Py_None (C ¥4), 78

Py_NoSiteFlag (C W), 135

Py_NotImplemented (C Y1), 55

Py_NoUserSiteDirectory (C ¥), 135

Py_OptimizeFlag (C %), 135

Py_PreInitialize (C &%), 155

Py_PrelInitializeFromArgs (C &%), 155

Py_PrelnitializeFromBytesArgs (C &),
155

Py_PRINT_RAW, 116

Py_QuietFlag (C W), 135

Py_REFCNT (CU| 3 &), 176

Py_ReprEnter (C &), 31

Py_ReprLeave (C &), 32

Py_RETURN_FALSE (C W} 32 &), 81

Py_RETURN_NONE (C "]l 2 &), 78

Py_RETURN_NOTIMPLEMENTED (C "] 2 &), 55

Py_RETURN_RICHCOMPARE (C "} =2 &), 196

Py_RETURN_TRUE (C W] 3 &), 81

Py_RunMain (C &), 164

Py_SetPath (C &%), 138

Py_SetPath (), 138

Py_SetProgramName (C &%), 137

Py_SetProgramName (), 11, 136138

Py_SetPythonHome (C &), 139

Py_SetStandardStreamEncoding (C & ),
137

Py_single_input (C <), 19

Py_SIZE (CHl=Z=R), 176

PY_SSIZE_T_MAX, 80

Py_STRINGIFY (CUWl32), 4

Py_TPFLAGS_BASE_EXC_SUBCLASS (W& W),
194

Py_TPFLAGS_BASETYPE (W& ¥ <4), 192

Py_TPFLAGS_BYTES_SUBCLASS (W& W), 193

Py_TPFLAGS_DEFAULT (W% ®H<), 193

Py_TPFLAGS_DICT_SUBCLASS (W% ¥, 194

Py_TPFLAGS_HAVE_FINALIZE (W3 ¥4, 194

Py_TPFLAGS_HAVE_GC (W& W), 193

Py_TPFLAGS_HEAPTYPE (W7 ¥ <4), 192

Py_TPFLAGS_LIST_SUBCLASS (W& W), 193

Py_TPFLAGS_LONG_SUBCLASS (W7 ¥4), 193

Py_TPFLAGS_METHOD_DESCRIPTOR (W& W),
193

Py_TPFLAGS_READY (W& W), 193

Py_TPFLAGS_READYING (W& <), 193

Py_TPFLAGS_TUPLE_SUBCLASS (W& W), 193

Py_TPFLAGS_TYPE_SUBCLASS (W% ¥H<), 194

Py_TPFLAGS_UNICODE_SUBCLASS (W& W),
194

Py_tracefunc (CHl o] & A}, 147

Py_True (C ¥), 81

Py_tss_NEEDS_INIT (C "= &), 149

Py_tss_t (CH|oE & 4], 149

Py_TYPE (CHj=Z &), 176

Py_UCS1 (CHlo]E & A, 86

Py_UCS2 (CH| o] & 4], 86

Py_UCS4 (CH| o] E & 4)), 86
Py_UNBLOCK_THREADS (C Wl 2 &), 143
Py_UnbufferedStdioFlag (C ¥), 135
Py_UNICODE (C t| o] ¥ & 4]), 86
Py_UNICODE_IS_HIGH_SURROGATE (C Wl = &),
90
Py_UNICODE_IS_LOW_SURROGATE (C W] = &),
90
Py_UNICODE_IS_SURROGATE (C W3 &), 90
Py_UNICODE_ISALNUM (C SF), 89
Py_UNICODE_ISALPHA (C &), 89
Py_UNICODE_ISDECIMAL (C &%), 89
Py_UNICODE_ISDIGIT (C <), 89
Py_UNICODE_ISLINEBREAK (C &), 89
Py_UNICODE_ISLOWER (C &), 89
Py_UNICODE_ISNUMERIC (C &), 89
Py_UNICODE_ISPRINTABLE (C &), 89
Py_UNICODE_ISSPACE (C <), 89
Py_UNICODE_ISTITLE (C <), 89
Py_UNICODE_ISUPPER (C ), 89
Py_UNICODE_JOIN_SURROGATES (C W= &), 90
Py_UNICODE_TODECIMAL (C &%), 89
Py_UNICODE_TODIGIT (C &), 89
Py_UNICODE_TOLOWER (C ), 89
Py_UNICODE_TONUMERIC (C &), 89
Py_UNICODE_TOTITLE (C SF), 89
Py_UNICODE_TOUPPER (C &), 89
Py_UNREACHABLE (CU| 3 &), 4
Py_UNUSED (C"| 3 &), 5
Py_vVaBuildvalue (C &%), 51
PY_VECTORCALL_ARGUMENTS_OFFSET (C W =2
2),59
Py_VerboseFlag (C W), 135
Py_VISIT (C &), 213
Py_XDECREF (C &), 21
Py_XDECREF (), 10
Py_XINCREF (C &), 21
PyAnySet_Check (C &), 111
PyAnySet_CheckExact (C &), 111
PyArg_Parse (C &%), 49
PyArg_ParseTuple (C g), 48
PyArg_ParseTupleAndKeywords (C SF), 48
PyArg_UnpackTuple (C &), 49
PyArg_ValidateKeywordArguments (C &),
49
PyArg_VaParse (C ), 48
PyArg_VaParseTupleAndKeywords (C &),
48
PyASCIIObject (CHl°o]E &4, 86
PyAsyncMethods (C B o] ¥ & 4]), 208
PyAsyncMethods.am_aiter (C 8 W), 208
PyAsyncMethods.am_anext (C @8 Ha), 208
PyAsyncMethods.am_await (C ®H Ha), 208
PyBool_Check (C &%), 81
PyBool_FromLong (C 3), 81
PyBUF_ANY_CONTIGUOUS (C®j3Z &), 70
PyBUF_C_CONTIGUOUS (CW|=Z &), 70
PyBUF_CONTIG (CHj3 &), 71
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PyBUF_CONTIG_RO (CHW|Z &), 71
PyBUF_F_CONTIGUOUS (C |3 &), 70
PyBUF_FORMAT (C "] Z &), 69
PyBUF_FULL(CW 3 &), 71
PyBUF_FULL_RO (CU|=Z &), 71
PyBUF_INDIRECT (C ]2 &), 70
PyBUF_ND (C W} 3 &), 70
PyBUF_RECORDS (C "= &), 71
PyBUF_RECORDS_RO (C i3 &), 71
PyBUF_SIMPLE (C "] 3 &), 70
PyBUF_STRIDED (C "2 &), 71
PyBUF_STRIDED_RO (CW|Z &), 71
PyBUF_STRIDES (C "= &), 70
PyBUF_WRITABLE (C W3 &), 69
PyBuffer_FillContiguousStrides (C &),
73
PyBuffer_FillInfo (C &), 73
PyBuffer_FromContiguous (C &), 73
PyBuffer_GetPointer (C &), 73
PyBuffer_IsContiguous (C &), 72
PyBuffer_Release (C &), 72
PyBuffer_SizeFromFormat (C &), 72
PyBuffer_ToContiguous (C &%), 73
PyBufferProcs, 67
PyBufferProcs (C Hl o] E & 4), 207

PyBufferProcs.bf_getbuffer (C W H),

207
PyBufferProcs.bf_releasebuffer (C % B

H), 207
PyByteArray_ AS_STRING (C &), 86
PyByteArray_ AsString (C &), 86
PyByteArray_Check (C &), 85
PyByteArray_CheckExact (C &4, 85
PyByteArray_Concat (C &), 85
PyByteArray_FromObject (C &), 85
PyByteArray_FromStringAndSize (C &

85
PyByteArray_GET_SIZE (C &%), 86
PyByteArray_Resize (C &), 86
PyByteArray_Size (C &), 85
PyByteArray_Type (C ), 85
PyByteArrayObject (C o E &4]), 85
PyBytes_AS_STRING (C &), 84
PyBytes_AsString (C &), 84
PyBytes_AsStringAndSize (C &), 84
PyBytes_Check (C <), 83
PyBytes_CheckExact (C &), 83
PyBytes_Concat (C ¥<), 85
PyBytes_ConcatAndDel (C g4, 85
PyBytes_FromFormat (C g), 84
PyBytes_FromFormatV (C &), 84
PyBytes_FromObject (C g<), 84
PyBytes_FromString (C &), 83
PyBytes_FromStringAndSize (C &), 84
PyBytes_GET_SIZE (C g<), 84
PyBytes_Size (C &), 84
PyBytes_Type (C ¥, 83
PyBytesObject (C Hl o] E & 4), 83

b,

PyCallable_Check (C &%), 57
PyCallIter_Check (C &%), 122
PyCallIter_New (C S, 122
PyCalllter_ Type (C W), 122
PyCapsule (CH|o]E & A)), 126
PyCapsule_CheckExact (C &%), 126
PyCapsule_Destructor (C H|o]E] & A]) 126
PyCapsule_GetContext (C &), 127
PyCapsule_GetDestructor (C &), 127
PyCapsule_GetName (C &), 127
PyCapsule_GetPointer (C &), 126
PyCapsule_Import (C &), 127
PyCapsule_IsValid (C g<), 127
PyCapsule_New (C &), 126
PyCapsule_SetContext (C &), 127
PyCapsule_SetDestructor (C <), 127
PyCapsule_SetName (C &), 127
PyCapsule_SetPointer (C &%), 127
PyCell_Check (C &), 114
PyCell_GET (C &), 115
PyCell_Get (C &), 115
PyCell_ New(Cb‘]'/\) 114
PyCell_SET (C &), 115
PyCell_Set (C &), 115
PyCell_Type (C ), 114
PyCellObject (CH|olE &4]), 114
PyCFunction (C t| o] ¥ & A)), 177
PyCFunctionWithKeywords (C © o] ] & A)),
177
PyCode_Check (C &), 115
PyCode_GetNumFree (C &), 115
PyCode_New (C <), 115
PyCode_NewEmpty (C &%), 115
PyCode_NewWithPosOnlyArgs (C &), 115
PyCode_Type (C ), 115
PyCodec_BackslashReplaceErrors (C &),
54
PyCodec_Decode (C &), 5
PyCodec_Decoder (C &), 53
PyCodec_Encode (C <), 53
PyCodec_Encoder (C &%), 53
PyCodec_IgnoreErrors (C &%), 54
PyCodec_IncrementalDecoder (C &), 53
PyCodec_IncrementalEncoder (C &), 53
PyCodec_KnownEncoding (C &%), 53
PyCodec_LookupError (C &), 54
PyCodec_NameReplaceErrors (C &), 54
PyCodec_Register (C ¥<), 53
PyCodec_RegisterError (C &), 54
PyCodec_ReplaceErrors (C &), 54
PyCodec_StreamReader (C &), 53
PyCodec_StreamWriter (C &), 53
PyCodec_StrictErrors (C &), 54
PyCodec_XMLCharRefReplaceErrors (C &
), 54
PyCodeObject (C o] ¥ & A, 115
PyCompactUnicodeObject (C o] & & 4]), 86
PyCompilerFlags (CHl°]E &4, 19
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PyCompilerFlags.cf_feature_version (C
W W), 19
PyCompilerFlags.cf_flags (CHH HI), 19
PyComplex_AsCComplex (C &), 83
PyComplex_Check (C ¥<), 83
PyComplex_CheckExact (C &%), 83
PyComplex_FromCComplex (C &), 83
PyComplex_FromDoubles (C &), 83
PyComplex_ImagAsDouble (C ), 83
PyComplex_RealAsDouble (C <), 83
PyComplex_Type (C HF), 83
PyComplexObject (C t o] € & Al), 83
PyConfig (C o] ¥ &2, 156
PyConfig_Clear (C ), 156
PyConfig_InitIsolatedConfig (C &), 156
PyConfig_InitPythonConfig (C &), 156
PyConfig_Read (C “5]'5,\—) 156
PyConfig_SetArgv (C ¥), 156
PyConfig_SetBytesArgv (C &), 156
PyConfig_SetBytesString (C &), 156
PyConfig_SetString (C &), 156
PyConfig_ SetWideStringList (C &), 156
PyConfig.argv (C ¥W W), 157
PyConfig.base_exec_prefix (C W W),
157
PyConfig.base_executable (CHH W), 157
PyConfig.base_prefix (C |y W), 157
PyConfig.buffered_stdio (C 8 W), 157
PyConfig.bytes_warning (C¥w W), 157
PyConfig.check_hash_pycs_mode (C 8 H
22,157
PyConfig.configure_c_stdio (C W8 W),
157
PyConfig.dev_mode (C @y W), 157
PyConfig.dump_refs (C ¥ W), 157
PyConfig.exec_prefix (C W W), 157
PyConfig.executable (C W8 W), 157
PyConfig.faulthandler (C Wy W), 157
PyConfig.filesystem_encoding (C W&
), 158
PyConfig.filesystem_errors (C W8 H),
158
PyConfig.hash_seed (C ®8 W), 158
PyConfig.home (C Wy W), 158
PyConfig.import_time (C W W), 158
PyConfig.inspect (C W W), 158
PyConfig.install_signal_handlers (C W
H ¥, 158
PyConfig.interactive (C Wy W), 158
PyConfig.isolated (C Wy W), 158
PyConfig.legacy_windows_stdio (C s H
22,158
PyConfig.malloc_stats (C ®8 W), 158
PyConfig.module_search_paths (C |8 ¥
25,158
PyConfig.module_search_paths_set (C W
H #4158

PyConfig.optimization_level (C W4
), 158
PyConfig.parse_argv (C @8 ¥4), 159
PyConfig.parser_debug (C ®H W), 159
PyConfig.pathconfig_warnings (C ¥ ® ®
2,159
PyConfig.prefix (C @y ¥H4), 159
PyConfig.program_name (C W W), 159
PyConfig.pycache_prefix (CH® H4), 159
PyConfig.pythonpath_env (C ¥4 H4), 158
PyConfig.quiet (C ®8 W), 159
PyConfig.run_command (C W& W), 159
PyConfig.run_filename (C ®W® W), 159
PyConfig.run_module (C @4 W), 159
PyConfig.show_alloc_count (C W W),
159
PyConfig.show_ref_count (C#8 W), 159
PyConfig.site_import (C |y W), 159
PyConfig.skip_source_first_line (C ¥
W), 159
PyConfig.stdio_encoding (C W W), 159
PyConfig.stdio_errors (C ®H W), 159
PyConfig.tracemalloc (C | W), 159
PyConfig.use_environment (C HWH W), 159
PyConfig.use_hash_seed (C ¥WH W), 158
PyConfig.user_site_directory (C ¥ 8 W
2,159
PyConfig.verbose (C®H WM<, 159
PyConfig.warnoptions (C HH W), 160
PyConfig.write_bytecode (C ®H W), 160
PyConfig.xoptions (C & W), 160
PyContext (C t| o] E] & A, 129
PyContext_CheckExact (C &5), 129
PyContext_ClearFreeList (C &), 129
PyContext_Copy (C &), 129
PyContext_CopyCurrent (C &), 129
PyContext_Enter (C &%), 129
PyContext_Exit (C &4, 129
PyContext_New (C &), 129
PyContext_Type (C WS, 129
PyContextToken (C H©] ¥ §2]), 129
PyContextToken_CheckExact (C &), 129
PyContextToken_Type (C H), 129
PyContextVar (C H o] ¥ §2]), 129
PyContextVar_CheckExact (C &), 129
PyContextVar_Get (C &%), 129
PyContextVar_New (C &), 129
PyContextVar_Reset (C &), 130
PyContextVar_Set (C &), 130
PyContextVar_Type (C ¥5), 129
PyCoro_CheckExact (C &), 128
PyCoro_New (C &), 128
PyCoro_Type (C HS), 128
PyCoroObject (C H o] 3 A, 128
PyDate_Check (C &%), 130
PyDate_CheckExact (C &%), 130
PyDate_FromDate (C &%), 131
PyDate_FromTimestamp (C &), 132
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PyDateTime_Check (C &%), 130
PyDateTime_CheckExact (C &%), 130
PyDateTime_DATE_GET_HOUR (C &%), 131
PyDateTime_DATE_GET_MICROSECOND (C &
), 132
PyDateTime_DATE_GET_MINUTE (Cﬂ") 131
PyDateTime_DATE_GET_SECOND (C &), 132
PyDateTime_DELTA_GET_DAYS (C &%), 132
PyDateTime_DELTA_GET_MICROSECONDS (C &

A~

), 132
PyDateTime_DELTA_GET_SECONDS (C & %),

132

PyDateTime_FromDateAndTime (C &), 131
PyDateTime_FromDateAndTimeAndFold (C St
22,131
PyDateTime_FromTimestamp (C &), 132
PyDateTime_GET_DAY (C &), 131
PyDateTime_GET_MONTH (C &), 131
PyDateTime_GET_YEAR (C &), 131
PyDateTime_ TIME_GET_HOUR (C fﬁ) 132
PyDateTime_TIME_GET_MICROSECOND (C %1:}
2,132
PyDateTime_TIME_GET_MINUTE (C &<), 132
PyDateTime_TIME_GET_SECOND (C &%), 132
PyDateTime_TimeZone_UTC (C ®5), 130
PyDelta_Check (C <), 130
PyDelta_CheckExact (C &), 130
PyDelta_FromDSU (C &%), 131
PyDescr_IsData (C &), 123
PyDescr_NewClassMethod (C &), 123
PyDescr_NewGetSet (C &), 123
PyDescr_NewMember (Cb‘]'/\) 123
PyDescr_NewMethod (C &), 123
PyDescr_NewWrapper (C &), 123
PyDict_Check (C &), 108
PyDict_CheckExact (C &), 108
PyDict_Clear (C &), 109
PyDict_ClearFreeList (C &%), 111
PyDict_Contains (C g<), 109
PyDict_Copy (C &5), 109
PyDict_DelItem (C &), 109
PyDict_DelItemString (C &), 109
PyDict_GetItem (C &), 109
PyDict_GetItemString (C &%), 109
PyDict_GetItemWithError (C &%), 109
PyDict_Items (C &%), 109
PyDict_Keys (C &), 109
PyDict_Merge (C &), 110
PyDict_MergeFromSeqg2 (C &%), 110
PyDict_New (C &), 108
PyDict_Next (C &%), 110
PyDict_SetDefault (C &%), 109
PyDict_SetItem (C <), 109
PyDict_SetItemString (C &5), 109
PyDict_Size (C &), 110
PyDict_Type (C ), 108
PyDict_Update (C &), 110
PyDict_Values (C &), 109

PyDictObject (CHl o] ¥ & 4l), 108
PyDictProxy_New (C &), 108
PyDoc_STR(CH|Z &), 5

PyDoc_STRVAR (C "] =2 &), 5
PyErr_BadArgument (C g<), 24
PyErr_BadInternalCall (C &), 26
PyErr_CheckSignals (C &), 29
PyErr_Clear (C &%), 23
PyErr_Clear(),9,10
PyErr_ExceptionMatches (C &), 27
PyErr_ExceptionMatches (), 10
PyErr_Fetch (C &%), 27

PyErr_Format (C &%), 24

PyErr_FormatV (C &), 24
PyErr_GetExcInfo (C &), 28
PyErr_GivenExceptionMatches (C <), 27
PyErr_NewException (C &), 29
PyErr_NewExceptionWithDoc (C &%), 29
PyErr_NoMemory (C &), 24
PyErr_NormalizeException (C &), 28
PyErr_Occurred (C ), 27
PyErr_Occurred(),9

PyErr_Print (C &), 24

PyErr_PrintEx (C <), 23
PyErr_ResourceWarning (C &), 27
PyErr_Restore (C S<), 27
PyErr_SetExcFromWindowsErr (C &), 25
PyErr_SetExcFromWindowsErrWithFilename

(Ccg),25

PyErr_SetExcFromWindowsErrWithFilenameObject

(C &), 25

PyErr_ SetEchromWindowsErrWithFilenameObjects

(C =), 25
PyErr_SetExcInfo (C &%), 28
PyErr_SetFromErrno (C g), 24
PyErr_SetFromErrnoWithFilename (C &),
25
PyErr_ SetFromErrnoWithFilenameobject
C &), 24
PyErr_SetFromErrnoWithFilenameObjects
(C&=),25
PyErr_SetFromWindowsErr (C <), 25
PyErr_SetFromWindowsErrWithFilename (C
&k, 25
PyErr_SetImportError (C &), 25
PyErr_SetImportErrorSubclass (C &), 26
PyErr_SetInterrupt (C &), 29
PyErr_SetNone (C ), 24
PyErr_SetObject (C &%), 24
PyErr_SetString (C g<), 24
PyErr_SetString(),9
PyErr_SyntaxLocation (C &), 26
PyErr_SyntaxLocationEx (C &), 26
PyErr_SyntaxLocationObject (C &%), 26
PyErr_WarnEx (C &), 26
PyErr_WarnExplicit (C &), 26
PyErr_WarnExplicitObject (C &), 26
PyErr_WarnFormat (C &), 27
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PyErr_WriteUnraisable (C &%), 24
PyEval_AcquireLock (C &), 145
PyEval_AcquireThread (C &%), 144
PyEval_AcquireThread(), 142
PyEval_EvalCode (C &%), 18
PyEval_ EvalCodeEx((?ﬁlfj 18
PyEval_EvalFrame (C &), 18
PyEval_EvalFrameEx (C g), 18
PyEval_GetBuiltins (C g<), 52
PyEval_GetFrame (C &), 52
PyEval_GetFuncDesc (C &), 53
PyEval_GetFuncName (C &), 53
PyEval_GetGlobals (C &%), 52
PyEval_GetLocals (C &%), 52
PyEval_InitThreads (C g<), 142
PyEval_InitThreads (), 136
PyEval_MergeCompilerFlags (C &%), 18
PyEval_ReleaseLock (C 8<), 145
PyEval_ReleaseThread (C &%), 145
PyEval_ReleaseThread(), 142
PyEval_RestoreThread (C &), 142
PyEval_RestoreThread (), 140, 142
PyEval_SaveThread (C &), 142
PyEval_SaveThread (), 140, 142
PyEval_SetProfile (C &), 148
PyEval_SetTrace (C &%), 148
PyEval_ThreadsInitialized (C &%), 142
PyExc_ArithmeticError, 32
PyExc_AssertionError, 32
PyExc_AttributeError, 32
PyExc_BaseException, 32
PyExc_BlockingIOError, 32
PyExc_BrokenPipeError, 32
PyExc_BufferError, 32
PyExc_BytesWarning, 33
PyExc_ChildProcessError, 32
PyExc_ConnectionAbortedError, 32
PyExc_ConnectionError, 32
PyExc_ConnectionRefusedError, 32
PyExc_ConnectionResetError, 32
PyExc_DeprecationWarning, 33
PyExc_EnvironmentError, 33
PyExc_EOFError, 32
PyExc_Exception, 32
PyExc_FileExistsError, 32
PyExc_FileNotFoundError, 32
PyExc_FloatingPointError, 32
PyExc_FutureWarning, 33
PyExc_GeneratorExit, 32
PyExc_ImportError, 32
PyExc_ImportWarning, 33
PyExc_IndentationError, 32
PyExc_IndexError, 32
PyExc_InterruptedError, 32
PyExc_IOError, 33
PyExc_IsADirectoryError, 32
PyExc_KeyboardInterrupt, 32
PyExc_KeyError, 32

PyExc_LookupError, 32
PyExc_MemoryError, 32
PyExc_ModuleNotFoundError, 32
PyExc_NameError, 32
PyExc_NotADirectoryError, 32
PyExc_NotImplementedError, 32
PyExc_OSError, 32
PyExc_OverflowError, 32
PyExc_PendingDeprecationWarning, 33
PyExc_PermissionError, 32
PyExc_ProcessLookupError, 32
PyExc_RecursionError, 32
PyExc_ReferenceError, 32
PyExc_ResourceWarning, 33
PyExc_RuntimeError, 32
PyExc_RuntimeWarning, 33
PyExc_StopAsyncIteration, 32
PyExc_StopIteration, 32
PyExc_SyntaxError, 32
PyExc_SyntaxWarning, 33
PyExc_SystemError, 32
PyExc_SystemExit, 32
PyExc_TabError, 32
PyExc_TimeoutError, 32
PyExc_TypeError, 32
PyExc_UnboundLocalError, 32
PyExc_UnicodeDecodeError, 32
PyExc_UnicodeEncodeError, 32
PyExc_UnicodeError, 32
PyExc_UnicodeTranslateError, 32
PyExc_UnicodeWarning, 33
PyExc_UserWarning, 33
PyExc_ValueError, 32
PyExc_Warning, 33
PyExc_WindowsError, 33
PyExc_ZeroDivisionError, 32
PyException_GetCause (C &), 30
PyException_GetContext (C &), 29
PyException_GetTraceback (C &%), 29
PyException_SetCause (C &), 30
PyException_SetContext (C &), 30
PyException_SetTraceback (C &), 29
PyFile_FromFd (C &), 116
PyFile_GetLine (C &), 116
PyFile_SetOpenCodeHook (C &), 116
PyFile_WriteObject (C ), 116
PyFile_WriteString (C &%), 116
PyFloat_AS_DOUBLE (C &), 82
PyFloat_AsDouble (C &%), 81
PyFloat_Check (C &), 81
PyFloat_CheckExact (C &), 81
PyFloat_ClearFreeList (C &), 82
PyFloat_FromDouble (C g), 81
PyFloat_FromString (C ), 81
PyFloat_GetInfo (C &%), 82
PyFloat_GetMax (C &), 82
PyFloat_GetMin (C &), 82
PyFloat_Type (C %), 81
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PyFloatObject (C Hl o] g &4, 81
PyFrame_GetLineNumber (C &%), 52
PyFrameObject (C Hl°]E &2), 18
PyFrozenSet_Check (C &), 111
PyFrozenSet_CheckExact (C ), 111
PyFrozenSet_New (C &%), 111
PyFrozenSet_Type (C HS), 111
PyFunction_Check (C ¥), 112
PyFunction_GetAnnotations (C &), 113
PyFunction_GetClosure (C &), 113
PyFunction_GetCode (C &), 113
PyFunction_GetDefaults (C &), 113
PyFunction_GetGlobals (C &), 113
PyFunction_GetModule (C &), 113
PyFunction_New (C &), 112
PyFunction_NewWithQualName (C g<), 113
PyFunction_SetAnnotations (C &), 113
PyFunction_SetClosure (C &), 113
PyFunction_SetDefaults (C &), 113
PyFunction_Type (C W), 112
PyFunctionObject (CHl o] g & 2&l), 112
PyGen_Check (C &%), 128
PyGen_CheckExact (C &), 128
PyGen_New (C ), 128
PyGen_NewWithQualName (C &), 128
PyGen_Type (C H), 128
PyGenObject (C H o] E] & Al), 128
PyGetSetDef (C H o] ¥ &A), 179
PyGILState_Check (C &%), 143
PyGILState_Ensure (C &), 142
PyGILState_GetThisThreadState (C &),
143
PyGILState_Release (C &), 143
PyImport_AddModule (C &), 40
PyImport_AddModuleObject (C &), 40
PyImport_AppendInittab (C &), 42
PyImport_Cleanup (C <), 42
PyImport_ExecCodeModule (C &), 41
PyImport_ExecCodeModuleEx (C g5), 41
PyImport_ExecCodeModuleObject (C &),

41
PyImport_ExecCodeModuleWithPathnames
(C=p), 41

PyImport_ExtendInittab (C &), 43
PyImport_FrozenModules (C ¥F), 42
PyImport_GetImporter (C &), 42
PyImport_GetMagicNumber (C <), 41
PyImport_GetMagicTag (C &), 41
PyImport_GetModule (C &), 42
PyImport_ GetModulecht (C &), 41
PyImport_Import (C ), 40
PyImport_ImportFrozenModule (C g<), 42
PyImport_ImportFrozenModuleObject (C St
), 42
PyImport_ImportModule (C &%), 39
PyImport_ImportModuleEx (C ), 40
PyImport_ImportModuleLevel (C g<), 40

PyImport_ImportModuleLevelObject (C &
), 40
PyImport_ImportModuleNoBlock (C &%), 40
PyImport_ReloadModule (C &), 40
PyIndex_Check (C <), 63
PyInstanceMethod_Check (Cb‘]'/\) 113
PyInstanceMethod_Function (C &%), 114
PyInstanceMethod_GET_FUNCTION (C &
114
PyInstanceMethod_New (C &), 113
PyInstanceMethod_Type (C ¥), 113
PyInterpreterState (C Ul o] E & A)), 142
PyInterpreterState_Clear (C &%), 144
PyInterpreterState_Delete (C &%), 144
PyInterpreterState_GetDict (C &), 144
PyInterpreterState_GetID (C &), 144
PyInterpreterState_Head (C“ﬂ"\) 148
PyInterpreterState_Main (C &), 148
PyInterpreterState_New (C &), 144
PyInterpreterState_Next (C &), 148
PyInterpreterState_ThreadHead (C &),
148
PyIter_Check (C T4, 66
PyIter_Next (C &%), 66
PyList_Append (C ), 108
PyList_AsTuple (C ¥), 108
PyList_Check (C &), 107
PyList_CheckExact (C &), 107
PyList_ClearFreeList (C &%), 108
PyList_GET_ITEM (C &%), 107
PyList_GET_SIZE (C &%), 107
PyList_GetItem (C g<), 107
PyList_GetItem(), 8
PyList_GetSlice (C &%), 108
PyList_Insert (C &), 108
PyList_New (C &), 107
PyList_Reverse (C <), 108
PyList_SET_ITEM (C &%), 107
PyList_SetItem (C &), 107
PyList_SetItem(),6
PyList_SetSlice (C &%), 108
PyList_Size (C &), 107
PyList_Sort (C &%), 108
PyList_Type (C ), 107
PyListObject (C o] ¥ & A}, 107
PyLong_AsDouble (C &%), 81
PyLong_AsLong (C ), 79
PyLong_AsLongAndOverflow (C ), 79
PyLong_AsLongLong (C &%), 79
PyLong_. AsLongLongAndOverflow (C &), 79
PyLong_AsSize_t (C <), 80
PyLong_AsSsize_t (C <), 80
PyLong_AsUnsignedLong (C &%), 80
PyLong_AsUnsignedLongLong (C &), 80
PyLong_AsUnsignedLongLongMask (C &%),
80
PyLong_AsUnsignedLongMask (C ), 80
PyLong_AsVoidPtr (C &), 81
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PyLong_Check (C &), 78
PyLong_CheckExact (C &), 78
PyLong_FromDouble (C &), 78
PyLong_FromLong (C ¥), 78
PyLong_FromLongLong (C &), 78
PyLong_FromSize_t (C '5]'/\) 78
PyLong_FromSsize t(C F), 78
PyLong_FromString (C €), 79
PyLong_FromUnicode (C &), 79
PyLong_FromUnicodeObject (C &), 79
PyLong_FromUnsignedLong (C &), 78
PyLong_FromUnsignedLongLong (C 3<), 78
PyLong_FromVoidPtr (C &), 79
PyLong_Type (C ), 78
PyLongObiject (C Hlo]E & A, 78
PyMapping_Check (C &), 65
PyMapping_DelItem (C &), 65
PyMapping_DelItemString (C &), 65
PyMapping_GetItemString (C &), 65
PyMapping_HasKey (C ¥<), 66
PyMapping_HasKeyString (C &), 66
PyMapping_Items (C &+4r), 66
PyMapping_Keys (C &), 66
PyMapping_Length (C g), 65
PyMapplng_SetItemStrlng (C ), 65
PyMapping_Size (C $<), 65
PyMapping Values (C &%), 66
PyMappingMethods (C Bl ] ¥ & 4]), 205
PyMappingMethods.mp_ass_subscript (CH
H W), 206
PyMappingMethods.mp_length (C ®¥ H),
205
PyMappingMethods.mp_subscript (C ®8 ¥
), 205
PyMarshal_ReadLastObjectFromFile (C &
T),43
PyMarshal_ReadLongFromFile (C $<), 43
PyMarshal_ ReadObjectFromFile (C &), 43
PyMarshal_ReadObjectFromString (C &),
44
PyMarshal_ReadShortFromFile (C <), 43
PyMarshal_WriteLongToFile (C ¥<), 43
PyMarshal WriteObjectToFile (C &), 43
PyMarshal WriteObjectToString (C &),
43
PyMem_Calloc (C &%), 169
PyMem_Del (C <), 169
PYMEM_DOMAIN_MEM (C W] 3 &), 171
PYMEM_DOMAIN_OBJ (C W] I &), 172
PYMEM_DOMAIN RAW (C W3 &), 171
PyMem_Free (C &%), 169
PyMem_GetAllocator (C g<), 172
PyMem_Malloc (C &), 169
PyMem_New (C 3+), 169
PyMem_RawCalloc (C &%), 168
PyMem_RawFree (C &), 168
PyMem_RawMalloc (C &%), 168
PyMem_RawRealloc (C &), 168

PyMem_Realloc (C &), 169
PyMem_Resize (C &), 169
PyMem_SetAllocator (C g<), 172
PyMem_SetupDebugHooks (C &), 172
PyMemAllocatorDomain (C H o] ¥ & A), 171
PyMemAllocatorEx (C H°]E & A}, 171
PyMemberDef (C H] o] ¥] & 4]), 178
PyMemoryView_Check (C &), 125
PyMemoryView_FromBuffer (C 3), 125
PyMemoryView_ FromMemory (C $), 125
PyMemoryView_FromObject (C &), 125
PyMemoryView_GET_BASE (C &), 125
PyMemoryView_GET_BUFFER (C &), 125
PyMemoryView_GetContiguous (C &), 125
PyMethod_Check (C &), 114
PyMethod_ClearFreeList (C ), 114
PyMethod_Function (C &%), 114
PyMethod_GET_FUNCTION (C &%), 114
PyMethod_GET_SELF (C &), 114
PyMethod_New (C &), 114
PyMethod_Self (C 3‘4\—) 114
PyMethod_Type (C Y1), 114

PyMethodDef (C o] ¥] & A)), 177
PyModule_AddFunctions (C &), 121
PyModule_AddIntConstant (C <), 121
PyModule_AddIntMacro (C &), 121
PyModule_AddObject (C &), 121
PyModule_AddStringConstant (C &), 121
PyModule_AddStringMacro (C &), 121
PyModule_Check (C &), 117
PyModule_CheckExact (C &), 117
PyModule_Create (C &), 119
PyModule_Create2 (C 6]'/\) 119
PyModule_ExecDef (C &%), 121
PyModule_FromDefAndSpec (C &), 120
PyModule_FromDefAndSpec?2 (C ), 120
PyModule_GetDef (C &), 117
PyModule_GetDict (C &%), 117
PyModule_GetFilename (C &), 117
PyModule_GetFilenameObject (C &), 117
PyModule_GetName (C &), 117
PyModule_GetNameObject (C &), 117
PyModule_GetState (C &%), 117
PyModule_New (C &), 117
PyModule_NewObject (C g<), 117
PyModule_SetDocString (C &), 121
PyModule_Type (C H), 117

PyModuleDef (C H|o]E] & A), 118
PyModuleDef_Init (C &%), 119
PyModuleDef_Slot (CHl°]E &2l), 119
PyModuleDef_Slot.slot (C ¥ W4), 119
PyModuleDef_Slot.value (CHH W), 120
PyModuleDef.m_base (C W18 W), 118
PyModuleDef.m_clear (C ®8 H$), 118
PyModuleDef.m_doc (C Wy W), 118
PyModuleDef.m_free (CHH W), 118
PyModuleDef.m_methods (C W W), 118
PyModuleDef .m_name (C ¥1H W), 118
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PyModuleDef.m_reload (C Wy W), 118
PyModuleDef.m_size (C ¥ W), 118
PyModuleDef.m_slots (C W ¥4, 118
PyModuleDef.m_traverse (CHH W), 118
PyNumber_Absolute (C &), 61
PyNumber_Add (C U]'/\) 61
PyNumber_And (C &), 62
PyNumber_AsSsize_t (C &), 63
PyNumber_Check (C &), 61
PyNumber_Divmod (C &), 61
PyNumber_Float (C ), 63
PyNumber_FloorDivide (C &%), 61
PyNumber_Index (C <), 63
PyNumber_InPlaceAdd (C &%), 62
PyNumber_InPlaceAnd (C &), 63
PyNumber_InPlaceFloorDivide (C g<), 62
PyNumber_InPlaceLshift (C &), 62
PyNumber_InPlaceMatrixMultiply (C &),
62
PyNumber_InPlaceMultiply (C &), 62
PyNumber_InPlaceOr (C <), 63
PyNumber_InPlacePower (C &), 62
PyNumber_InPlaceRemainder (C &), 62
PyNumber_InPlaceRshift (C &), 62
PyNumber_InPlaceSubtract (C &%), 62
PyNumber_InPlaceTrueDivide (C &), 62
PyNumber_InPlaceXor (C &), 63
PyNumber_Invert (C &), 61
PyNumber_Long (C &%), 63
PyNumber_Lshift (C &%), 61
PyNumber_MatrixMultiply (C ), 61
PyNumber_Multiply (C ¥<), 61
PyNumber_Negative (C &), 61
PyNumber_Or (C &), 62
PyNumber_Positive (C &), 61
PyNumber_Power (C &), 61
PyNumber_Remainder (C g<), 61
PyNumber_Rshift (C &%), 62

PyNumberMethods.nb_inplace_floor_divide

(C ¥ W), 205
PyNumberMethods.nb_inplace_lshift (C %
H ), 205

PyNumberMethods.nb_inplace_matrix_multiply

(C Hw W), 205
PyNumberMethods.nb_inplace_multiply (C
A W), 205
PyNumberMethods.nb_inplace_or (C @+ ¥
), 205
PyNumberMethods.nb_inplace_power (C W
H W), 205
PyNumberMethods.nb_inplace_remainder
(C A ¥4, 205
PyNumberMethods.nb_inplace_rshift (C%
H ¥, 205
PyNumberMethods.nb_inplace_subtract (C
W W), 205
PyNumberMethods.nb_inplace_true_divide
(C A ¥4, 205
PyNumberMethods.nb_inplace_xor (C % H
), 205
PyNumberMethods.nb_int (C @& W), 205
PyNumberMethods.nb_invert (C W ¥ W),
205
PyNumberMethods.nb_lshift (C #H® ),
205
PyNumberMethods.nb_matrix_multiply (C
W W), 205
PyNumberMethods.nb_multiply (C ¥ H

PyNumber_subtract (C &4, 61
PyNumber_ToBase (C &%), 63
PyNumber_TrueDivide (C &), 61
PyNumber_Xor (C &), 62
PyNumberMethods (C B ©] € & Al), 203

PyNumberMethods
), 205
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
204
PyNumberMethods
PyNumberMethods
W), 205
PyNumberMethods
PyNumberMethods
W), 205
PyNumberMethods
W), 205

.nb_index (C¥w W
.nb_inplace_add (C "

.nb_absolute (C ¥ ¥

.nb_add (C @¥ H4), 204
.nb_and (C ¥ W), 205
.nb_bool (C ¥y W), 205
.nb_divmod (C ¥ 8 ¥ ),

.nb_float (CHW W), 205
.nb_floor_divide (C ¥ H

), 205

.nb_inplace_and (C % H

AN

), 204
PyNumberMethods.nb_negative (C ¥ ¥ ®

2~

T), 204
PyNumberMethods.nb_or (C ¥y W), 205
PyNumberMethods.nb_positive (C | ® H

S

), 204
PyNumberMethods.nb_power (C @ W), 204
PyNumberMethods.nb_remainder (C W ®

S

T), 204
PyNumberMethods.nb_reserved (C W H

AN

), 205
PyNumberMethods.nb_rshift (C W W),

205
PyNumberMethods.nb_subtract (C ¥

A~

), 204
PyNumberMethods.nb_true_divide (C ¥ H

W), 205
PyNumberMethods .nb_xor (C ®WH W), 205

PyObject (CH|o]E & A)), 176
PyObject_AsCharBuffer (C &), 73
PyObject_ASCII (C &), 57
PyObject_AsFileDescriptor (C &%), 116
PyObject_AsReadBuffer (C &), 73
PyObject_AsWriteBuffer (C &), 74
PyObject_Bytes (C ), 57

PyObject_Call (C &), 58
PyObject_CallFunction (C &), 58
PyObject_CallFunctionObjArgs (C &), 58
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PyObject_CallMethod (C &), 58
PyObject_CallMethodObjArgs (C &), 58
PyObject_CallObject (C &), 58
PyObject_Calloc (C &), 170
PyObject_CheckBuffer (C &), 72
PyObject_CheckReadBuffer (C&4), 73
PyObject_Del (C &), 175
PyObject_DelAttr (C ), 56
PyObject_DelAttrString (C &), 56
PyObject_DelItem (C &), 60
PyObject_Dir (C &%), 60
PyObject_Free (C &), 170
PyObject_GC_Del (C &%), 212
PyObject_GC_New (C &), 212
PyObject_GC_NewVar (C g<), 212
PyObject_GC_Resize (C &), 212
PyObject_GC_Track (C &), 212
PyObject_GC_UnTrack (C &%), 212
PyObject_GenericGetAttr (C &), 56
PyObject_GenericGetDict (C &), 56
PyObject_GenericSetAttr (C ), 56
PyObject_GenericSetDict (Cb‘]'/\) 56
PyObject_GetArenaAllocator (C &), 173
PyObject_GetAttr (C &), 55
PyObject_GetAttrString (C &), 56
PyObject_GetBuffer (C g<), 72
PyObject_GetItem (C &), 60
PyObject_GetIter (C &), 60
PyObject_HasAttr (C &), 55
PyObject_HasAttrString (C &), 55
PyObject_Hash (C &), 59
PyObject_HashNotImplemented (C ¥<), 59
PyObject_HEAD (CP| 3 &), 176
PyObject_HEAD_INIT (CWZ &), 176
PyObject_Init (C &), 175
PyObject_InitVar (C g<), 175
PyObject_IsInstance (C &), 57
PyObject_IsSubclass (C &), 57
PyObject_IsTrue (C &%), 59
PyObject_Length (C &%), 60
PyObject_LengthHint (C &), 60
PyObject_Malloc (C &), 170
PyObject_New (C &), 175
PyObject_NewVar (C &%), 175
PyObject_Not (C &5), 60
PyObject._ob_next (C ¥y W), 186
PyObject ._ob_prev (C @H W), 186
PyObject_Print (C ¥<), 55
PyObject_Realloc (C&4), 170
PyObject_Repr (C &), 57
PyObject_RichCompare (C &), 56
PyObject_RichCompareBool (C &), 56
PyObject_SetArenaAllocator (C g<), 173
PyObject_SetAttr (C &%), 56
PyObject_SetAttrString (C &), 56
PyObject_SetItem (C &), 60
PyObject_Size (C &), 60
PyObject_Str (C &), 5

PyObject_Type (C &), 60
PyObject_TypeCheck (C <), 60
PyObject_VAR_HEAD (C "] 2 &), 176
PyObjectArenaAllocator (CH o] E A, 173
PyObject.ob_refcnt (C B W), 186
PyObject .ob_type (C W W), 186
PyOS_AfterFork (C &), 36
PyOS_AfterFork_Child (C &%), 36
PyOS_AfterFork_Parent (C &%), 3
PyOS_BeforeFork (C &), 35
PyOS_CheckStack (C &%), 36
PyOS_double_to_string (C &), 52
PyOS_FSPath (C & —,—) 35
PyOS_getsig (C &%), 3
PyOS_InputHook (C Bd-’%), 16
PyOS_ReadlineFunctionPointer (C HF), 17
PyOS_setsig (CU]"\) 36
PyOS_snprintf (C &), 51
PyOS_stricmp (C &), 52
PyOS_string_to_double (C &%), 51
PyOS_strnicmp (C ), 52
PyOS_vsnprintf (C &), 51
PyParser_SimpleParseFile (C &%), 17
PyParser_SimpleParseFileFlags (C &),
17
PyParser_SimpleParseString (C $<), 17
PyParser_SimpleParseStringFlags (C &
), 17
PyParser_SimpleParseStringFlagsFilename
(=), 17
PyPreConfig (Ct|o]E &4, 154
PyPreConfig_InitIsolatedConfig (C &),
154
PyPreConfig_InitPythonConfig (C o ),
154
PyPreConfig.allocator (C ¥y W), 154
PyPreConfig.coerce_c_locale (C W W

A

), 154
PyPreConfig.coerce_c_locale_warn (C W

W #l), 154
PyPreConfig.configure_locale (C W H W

A

), 154

PyPreConfig.dev_mode (C Wy ¥MF), 155
PyPreConfig.isolated (C W W), 155
PyPreConfig.legacy_windows_fs_encoding
(C AW W), 155
PyPreConfig.parse_argv (C HWH H), 155
PyPreConfig.use_environment (C ¥ ¥ ®H
2,155
PyPreConfig.utf8_mode (C ®W¥ W), 155
PyProperty_Type (C ), 123
PyRun_AnyFile (C &), 15
PyRun_AnyFileEx (C ¥), 15
PyRun_AnyFileExFlags (C &%), 15
PyRun_AnyFileFlags (C &), 15
PyRun_File (C &), 17
PyRun_FileEx (C &%), 17
PyRun_FileExFlags (C $), 17

AHO|
= -

265



The Python/C API, £A| B{Z 3.8.13

PyRun_FileFlags (C &%), 17
PyRun_InteractiveLoop (C &%), 16
PyRun_InteractiveLoopFlags (C &%), 16
PyRun_InteractiveOne (C &%), 16
PyRun_InteractiveOneFlags (C <), 16
PyRun_SimpleFile (Cﬁ"/\) 16
PyRun_SimpleFileEx (C &), 16
PyRun_SimpleFileExFlags (C 3), 16
PyRun_SimpleString (C &), 16
PyRun_SimpleStringFlags (C ¥), 16
PyRun_String (C &), 17
PyRun_StringFlags (C &), 17
PySeqlter_Check (C ¥), 122
PySeqlter_New (C &), 122
PySeqlter_Type (C ¥, 122
PySequence_Check (C &), 63
PySequence_Concat (C &), 63
PySequence_Contains (C &%), 64
PySequence_Count (C &), 64
PySequence_DelItem (C ), 64
PySequence_DelSlice (C &), 64
PySequence_Fast (C &%), 65
PySequence_Fast_GET_ITEM (C &), 65
PySequence_Fast_GET_SIZE (C &), 65
PySequence_Fast_ITEMS (C &), 65
PySequence_GetItem (C <), 64
PySequence_GetItem(), 8
PySequence_GetSlice (C &%), 64
PySequence_Index (C &), 64
PySequence_InPlaceConcat (C &), 64
PySequence_InPlaceRepeat (C &), 64
PySequence_ITEM (C <), 65
PySequence_Length (C g4, 63
PySequence_List (C &%), 64
PySequence_Repeat (C &), 64
PySequence_SetItem (C ), 64
PySequence_SetSlice (C &), 64
PySequence_Size (C &%), 63
PySequence_Tuple (C &), 64
PySequenceMethods (C ©l o] & & 4]), 206
PySequenceMethods.sq_ass_item (C W8 H
25).206
PySequenceMethods.sq _concat (C % 4
22,206
PySequenceMethods.sq_contains (C ®8 ¥
22).206
PySequenceMethods.sqg _inplace_concat (C
Ww W), 206
PySequenceMethods.sq _inplace_repeat (C
Ww W), 206
PySequenceMethods.sq_item (C W ¥ W),
206
PySequenceMethods.sq length (C % H
22,206
PySequenceMethods.sqg_repeat
), 206
PySet_Add (C &), 112
PySet_Check (C &), 111

(o

PySet_Clear (C&5), 112
PySet_ClearFreelList (C &%), 112
PySet_Contains (C &), 112
PySet_Discard (C &), 112
PySet_GET_SIZE (C <), 112
PySet_New (C <), 111
PySet_Pop (C & 5,'\—) 112
PySet_Size (C &), 112
PySet_Type (C ), 111
PySetObject (CH©JE A}, 111
PySignal_SetWakeupFd (C &%), 29
PySlice_AdjustIndices (C &%), 124
PySlice_Check (C &), 123
PySlice_GetIndices (C &), 123
PySlice_GetIndicesEx (C &), 123
PySlice_New (C &), 123
PySlice_Type (C ), 123
PySlice_Unpack (C g), 124
PyState_AddModule (C &), 122
PyState_FindModule (C <), 122
PyState_RemoveModule (C &), 122
PyStatus (CH| o] ¥ & 4]), 153
PyStatus_Error (C &), 153
PyStatus_Exception (C &), 153
PyStatus_Exit (C g -’F) 153
PyStatus_IsError (C &), 153
PyStatus_IsExit (C &%), 153
PyStatus_NoMemory (C &), 153
PyStatus_Ok (C &%), 153
PyStatus.err_msg (C W W), 153
PyStatus.exitcode (C Wy W), 153
PyStatus.func (C¥WH H), 153
PyStructSequence_Desc (C H o] ¥ 3 A, 106
PyStructSequence_Field (C H]o]E & 4]), 106
PyStructSequence_GET_ITEM (C ‘JV‘) 106
PyStructSequence_GetItem (C &), 106
PyStructSequence_InitType (C $), 106
PyStructSequence_InitType2 (C &), 106
PyStructSequence_New (C &), 106
PyStructSequence_NewType (C &), 106
PyStructSequence_SET_ITEM (C &%), 107
PyStructSequence_SetItem (C <), 107
PyStructSequence_UnnamedField (C ¥
106
PySys_AddAuditHook (C &), 39
PySys_AddWarnOption (C &), 37
PySys_AddWarnOptionUnicode (C <), 38
PySys_AddxOption (C ¥<), 38
PySys_Audit (C &%), 38
PySys_FormatStderr (C &), 38
PySys_FormatStdout (C &), 38
PySys_GetObject (C &), 37
PySys_GetXOptions (C ), 38
PySys_ResetWarnOptions (C &), 37
PySys_SetArgv (C &), 139
PySys_SetArgv (), 136
PySys_SetArgvEx (C $), 139
PySys_SetArgvEx (), 11,136
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PySys_SetObject (C &%), 37
PySys_SetPath (C &), 38
PySys_WriteStderr (C &), 38
PySys_WriteStdout (C &), 38
Python 3000 (I}o] A 3000), 226
PYTHON*, 134
PYTHONCOERCECLOCALE, 162
PYTHONDEBUG, 134
PYTHONDONTWRITEBYTECODE, 134
PYTHONDUMPREFS, 186
PYTHONHASHSEED, 134
PYTHONHOME, 11, 134, 139, 158
Pythonic (3Z}o] M Th2), 226
PYTHONINSPECT, 135
PYTHONIOENCODING, 137
PYTHONLEGACYWINDOWSEFSENCODING, 135
PYTHONLEGACYWINDOWSSTDIO, 135
PYTHONMALLOC, 168, 171, 172
PYTHONMALLOCSTATS, 168
PYTHONNOUSERSITE, 135
PYTHONOPTIMIZE, 135
PYTHONPATH, 11, 134, 158
PYTHONUNBUFFERED, 135
PYTHONUTFS, 162
PYTHONVERBOSE, 135
PyThread_create_key (C &%), 150
PyThread_delete_key (C &%), 150
PyThread_delete_key_value (C &%), 150
PyThread_get_key_value (C &), 150
PyThread_ReInitTLS (C €<, 150
PyThread_set_key_value (C &), 150
PyThread_tss_alloc (Cb‘]'/\) 149
PyThread_tss_create (C &%), 150
PyThread_tss_delete (C &), 150
PyThread_tss_free (C &), 149
PyThread_tss_get (C &), 150
PyThread_tss_is_created (C &), 150
PyThread_tss_set (C &%), 150
PyThreadState, 140
PyThreadState (C H| o] E] & 41), 142
PyThreadState_Clear (C &%), 144
PyThreadState_Delete (C &), 144
PyThreadState_Get (C &), 142
PyThreadState_GetDict (C &), 144
PyThreadState_New (C &), 144
PyThreadState_Next (C g), 148
PyThreadState_SetAsyncExc (C &), 144
PyThreadState_Swap (C &), 142
PyTime_Check (C &%), 130
PyTime_CheckExact (C &), 130
PyTime_FromTime (C &%), 131
PyTime_FromTimeAndFold (C g<), 131
PyTimeZone_FromOffset (C &), 131
PyTimeZone_FromOffsetAndName (C T ),
131
PyTrace_C_CALL (C ¥%), 148
PyTrace_C_EXCEPTION (C W%, 148
PyTrace_C_RETURN (C H4), 148

PyTrace_CALL (C ¥%), 148
PyTrace_EXCEPTION (C ¥H4), 148
PyTrace_LINE (C ¥%), 148
PyTrace_OPCODE (C ), 148
PyTrace_RETURN (C ¥4), 148
PyTraceMalloc_Track (C &), 173
PyTraceMalloc_Untrack (C &%), 173
PyTuple_Check (C &), 105
PyTuple_CheckExact (C &), 105
PyTuple_ClearFreeList (C &), 106
PyTuple_GET_ITEM (C &%), 105
PyTuple_GET_SIZE (C &%), 105
PyTuple_GetItem (C &%), 105
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PyTuple_Type (C ), 105
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PyType_ClearCache (C &%), 75
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), 77
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), 77
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PyType_Spec.PyType_Spec.basicsize (CH
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), 77
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), 77
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2,31 255,29
PyUnicodeTranslateError_GetStart (C & single dispatch (AZ tj2)x]), 227
), 30 SIZE_MAX, 80
PyUnicodeTranslateError_SetEnd (C &%), slice (£8Fo|n), 227
31 special
PyUnicodeTranslateError_SetReason (C& method, 227
%), 31 special method (54 WA X), 227
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PyVectorcall_NARGS (C <), 59 stdin
PyWeakref_Check (C &%), 125 stdout sdterr, 137
PyWeakref_ CheckProxy (C gk, 125 stdin (in module sys), 145
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realloc (), 167 traverseproc (C ] °] 5},3’“) 213
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SiEF 94, 57,190 i B4, 64, 108
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search U
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set
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signal
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