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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 applications
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).

Z31: 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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It is recommended to always define PY_SSIZE_T_CLEAN before including Python.h. See Q1 A} -7 &4 37}
%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 3.70] F7}.

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.

WA 330 27}

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

W7 3.30] 71

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

W 3400 =71

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

B A 3.6 7T
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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; }.

B A 3.40 F7}.

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) ;

A 3.8 A ¥ 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
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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 set the “script argument 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
arein /usr/local/lib/pythonX. Y. (Infact, 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-pydebugto the . /configure command.
It is also implied by the presence of the not-Python-specific _ DEBUG macro. When Py_DEBUG is enabled in the
Unix build, compiler optimization is disabled.

In addition to the reference count debugging described below, 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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ARE e 2 G AF YU

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
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int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
flags AP Wl main_ EE A commandol Y= Tto]H s F=E AP T _ main_
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int PyRun_SimpleFile (FILE *fp, const char *filename)
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int PyRun_InteractiveOne (FILE *fp, const char *filename)
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int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
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PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyOb-
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int Py_eval_input
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int Py_file_input
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Sk
[l
Fu
X
[>

SEEE EELEE LS
o} EAZ) 7L AAR Ao reolnher o] B4E BEAA L. TEA oo WA of )7} A
‘O‘L]JI;]-I

set_sys_last_vars 7} 0 ©] 0]— U W, W4 sys.last_type, sys.last_value % sys.
last_traceback 2 27t 4= = o€ 9 &, 3t € EFojawor A Ut}
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void PyErr_Print ()
PyErr_PrintEx (1) 9] =] %].

void PyErr_ WriteUnraisable (PyObject *obj)
A o 2] &} obj AAFE AHE-31o] sys.unraisablehook ()

pcA LR )
ol + 2 E e A7t AAH JA R, IH = BlEVP*‘Zﬂi

e E DA E 5 e W sys.

stderrd] AT HAXE QAT TH B Sol, _del_ () WA= o2l 7} A g w) AFEE
Y.
o] Tt AN A 4 Qs o9 7h A E WS Adsle B AR ohz TEE UL e,

obj€] repro] 770 vl Al 7] ol 21245 U o
ol 48 BET ) o9l AAH o] Yojok Tk,

5.2 of & WY A 7]7]

FrES A 2 =9 oy 2A71E AR dl =0l Huth HAE S, B TS LR
84 return 2ol A AFS3 NULL Z 9 E & uksksh o)

void PyErr_SetString (PyObject *type, const char *message)
o)7L ol 2] £A17]% AATHE 18 QWAL HA A Th A A Ak o2 e AR FI T
dulAl o g & 99 £ 3P Ut ol & 59 PyExc_RuntimeError. 3% 45 Z7HA 2

D7t gEuth £ AR QAL ole WA QUL uce-s' oA TP H U

void PyErr_SetObject (PyObject *type, PyObject *value)
o]l b= PyErr SetString () 3 FAFSHA T, o 2] 9] “3h7 o) thsl] d o sholH A E A AT
&A%,

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ©] S+ ol 8] %A 7] & A A 3131 NULLS ‘ﬂ-%@'b] t}. exception< 3}0]
R o] el of FUth formart 5 v 7] R ol g WA A E 25k o] =20 U
PyUnicode_FromFormat ()| A2} 22 o u|9} k2 zt5Uth formar2 ASCI Q1 Z QP H £

U,

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr_Format ()3 Z A9 7 72 QAL th4l va_list QAAE
2 5h .
B A 3.50] &7}

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

int PyErr_BadArgument ()
o] A& pyErr_SetString (PyExc_TypeError, messa
= 2R Axz Y dato] 3EFH ASS YEY UL iR E LH—'T‘— 4yt
PyObject* PyErr_NoMemory ()
Return value: Always NULL. ©] 212 PyErr_SetNone (PyExc_MemoryError) 8l ¢ %3
NULLS HH&si A A2 &9 = w2287 5T o) return PyErr_NoMemory () ; Bt & 5

9%tk

PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C 2}o] B &) 2] St47) o 2] 2 wkslal 1 C W errnoS A A S uj) o )
£ 471 A B4 A BA B8] A errno ol WA P ol (strerror O
NN AdL)dF olg] HAR QA F&F AAE THE 1S, PyErr_SetObject (type, object)
£ 53U 2004, ermo ol 42T Tl $BH &S tehe snvao) ®
PyErr_CheckSignals ()& T&3lal o]Z o] og] ZA7|E AASHE, AAH 22 FYrh
o] = FANULLE WHESEA, Al aE S & o3l 2 5 f&—’%‘: N2El T Z o] o 2] & uhete uf
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] 32t Al A w7 e R AEE vt £ 5 2] syt 0SError o 9] 9] B9,

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 O
Ao} skl B e A Tt Aok wl ol 2 & B 7] A3 5 AR AW AA S AU
WA 340] 7}

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()2} -FAFSHA T o
ol CEALR AFHUTE filename2 5+ N2 A9 (os. fsdecode () 22t R PP Yth
PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsErrorE YAA|7]= AL AUt 09 ierrZ SE3H4,

GetLastError () TEA vk3tE o8] Z =7} Al A8 Y th Win32 &< FormatMessage ()
£ &3t ierrO]b}GetLastError ) 7} Aot ol g :H:,] L HAgs de r,}n 2 A
5 0] ierr kol L T HA &5 o] (FormatMessage () ol A E-2) 3T ol ] Uﬂ/‘l Z] T2 AAE
A3 TS, PyErr_SetObject (PyExc_WindowsError, object)E &Yt} o] d4=

=

A NULLS W o}
7184 A 1:_<'>_

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () 2 A, DAIAIZ o 2] &2 A
A5t 27h o) Wk A5

7184 A=,

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () & FAFSHA]
v std o) C B 2 Al FH Yth filenames 59 AJ28] Q17 (os.fsdecode ())& T F

EEElE

7]._8_/K-] A= 0

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

Object *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () 2} FAF}HH,
S NERER R FEEESR PR P

7184 A=,

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

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

6]';(] IH ‘:HRH .4—01&] 714].]] = Elo]_‘: ot]]/]q_
7H87d A=
W A 3.40] 7}

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

char *filename)
Return value: Always NULL. PyErr_SetFromiWindowsErriWithFilename ()2} A, A A]

2 49 & ANAE= 27} oA HE7) 95U
7He7d A=

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)

Return value: Always NULL. ImportErrorS WAA| 7| &= Ho st YUl msge o2 9 HA] A
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ExAd 2z AP YL & thNuLLoe] 8 4 A=, name path= 2+ 7 ImportError®] named} path
dEepce 449U,
B A 3.30 27}

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
A o 2] of] Th gk 9t (file), & (line) B 2 2= A (offset) FHE ATtk FA] o] 7} syntaxError
7ol B, 7 o B el HEE AR etel, 9l 4] 5] A2 o] 9] 7} syntaxErroreta A7
A Fyth.
H A 3.4 F7}.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)

PyErr SyntaxLocationObject () £t B3} A 2, filename2 34 A]2® 9 F Y (os.
fsdecode ())9A] R YE = vlo| E 149 Y Uth

WA 329 F7}
void PyErr_SyntaxLocation (const char *filename, int lineno)
PyErr_SyntaxLocationEx () £ B]523}A] 9k, col_offset B 7] ¥ 4~= A =5 o}

void PyErr_BadInternalCall ()
o] AL pyErr_SetString (PyExc_SystemError, message)? &9 3 Y
sage'= )% (1S o] SOl MIC AP 34 0 2R AR T 5 2H ALS e o 23
2 g,
3

o] Y42 MG ] C LEA N FNE WYY L. Thol A warnings BEAA HEW FAR T4
£ vl g ek QWA 0 R gusiderro] A3 A AE AHFUTH Tejuh, A A A0 E o =
AV =S AGUE S 9low, o 7% o 97 Bk AT R o FAL A3 o] T4} ol9]
£ AN E A% Fs A Th ol 971 HASA oW whek ghe 0ol L, o) 7 B sy 1)y Tk,
(AL WA A7 AAE 45 =AY o9l o] o] §-8 2 4+ gtk o] AL JE AT o9 7}
WA, EEAE 30 o9 X 2] B 5B oF FUTH(NE Sof, £F 8 FRE Py DECREF () B3

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
A3 AR E BA G category QA= B T (oL E F2 84 A L) U NULL Y U TF; mes-
sage A A= UTF-8 & Q7Y H XD YUt} stack_level S 28 =8 £5 A Fe= e gy
oh; sl 28 QoA FA A T ZE FollA Bar HBF YT stack_levelo] 1019
PyErr _WarnkEx ()5 $&3+= 4,2+ 1 99 a4, 55

A3 WFEEpPyExc_Warning® A H FAojof Ut} PyExc_Warning-2 PyExc_Exception
o B Z2aYgUt); 7| B A1 HFEEPyExc_RuntimeWarningQUth & do|H A1 HE
tolgol e u wr ol AAR A W A Uk

A3 A 01N 8 AA G R E-L, warnings R E WAL B 2 ABANA 0 §HS B2
N L. A Ao & £ % C APIE iU th

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
Return value: Always NULL. PyErr SetImportError () 2 % B]s=d} A gl o] S= Al 2
ImportErrord] B F 28 AT 4 5T

W2 3.6001 71

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

BE AT EYREES BAALT Ao)FWA A WMAAE BAGITE o] AL sho] W T4
warnings.warn_explicit () o] tf gk 2tekst e 3 J Ut 2pA st 82 A7 E FRIAHAIL

axo AW E 712 2R 22 module} registry S NULLE A 7 8f of fhu Th
WA 340 27}
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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 2} o] 11, filename2 31D A|2H®l Q1 F Y (0s. fsdecode ())
o2 UzIYgHEYgE AL A5 PyErr WarnExplicitObject () & -FAFEY )

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
PyErr_WarnEx ()@t FAFSE &= A2, PyUnicode_FromFormat ()< AF&3Fo] A3 WA A&
Eashch format- ASCIH Q1 T HH E219 Jyth

B A 3.20] =7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} -+ AF38F &4 X 9k, category+= ResourceWarning ©] I source &
warnings.WarningMessage () & A&t}

W2 3.600 71

5.4 o2 47| 23]3s}7]

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. |2 XA 7] 7F A A E A=A gl 2
tpe(PyErr_Set* () @YU PyErr Restore () ol Y3l njx| 2t &=
ok AR S A o, NULLS vHERrUth of 2 o] ¥hEk Frell o st
Py DECREF () & Z L7} gl5Yth

EZUcth dAHoH, o
AA] <l 2h S wkekgy
ZE 2F3FA] ¢FolA,

} u| WA vpA Al 2 WAl PyErr ExceptionMatches () S AH&3}
2. (Zoh2s o9l %) A4S o9l 7} 2ol Al AT ol A, of AHaE
oj A vl = A7) d5Uth)

yo, > 1o

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc)ES53Utch 97l AA=
AAH NS vk S Ea oF Ttk o & 7F LAY SHA] ekt o v R 2] HA 2 9] uke] Wy ey Th
int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
given | 2] 7} exce] ol 9] 3} A3 FE T T exc7F S A A 0] W, given©] A
o dadad ol ® e AU excZb T2 ol ¥, &l = EE o9 F (2L A
AR Ao z)e AAE A3 AT o
void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Faztddd Al Ao s oy 2AIZ]E AW o2 A 717 A S A gEfo,
EFNULLE AUtk AARE QoW A9 A2 AW ZF AR ol th 3 F2E ol H ol &
ot Edo) 2 ARE Y AR 28A e W= L 5 dEUh

=

Iz iz
3 iy

Fa: ol e dutf o g A9 2He o st ZEY ol BAIVIE dAIH o A et

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 Gyt ol2] A7) 7} olw] A o] glod, WA AUt AA 7}
NULLo] 9, ol 8] & A 7] 7} A9 A Y t}. NULL type & 374 NULL©] o} value U} traceback 2 A &3} 4]
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AL, )9 FL& Fehsolof Funh SR o9 Folu g ADFA BYAL, (o]
FHL A we Uzl m 2 AL B Th) o] £2S 24 AR e F2E A AT T}
T2 Aol 7 Ao that F2E LR ok 3 B2 Fol b Bt o]l F B2 E 24514 vt
(122 ol & 4 rhe, of 48 AHE5HA B A 2. Au AL Th)

s ol Bt dugos ol EN/1E AN o2 AZHD EHRoF of TmoH D A

Fral:
HUoh A ol H A7 E ARseE pyErr Fetch () & AHESHIAIL

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

5% Fol A, okelo] Pyrrr_retch () 7hUHESIE ghe ul A3 H 92 4 YL UTh 5, rexc
£ 2 AR o AT rval e 2 Fe 2ol AXUAT obd ULk of ot o] AP FHLE A
A€ shale o A8 T 5 Ut kol olu] A ske o] glow, of R A dojuA st

A AR A7 A TS 99 FAE U,

[> o
1= I‘J

o] g of| 9] ghell __traceback__ OJEF/H:%E% FAH o2 AR kFUTH EF o]
u_%zxq—g],ﬂ] quoﬂo]:?;],:q q_ J’]_yLO 17], y .

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

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

sys.exc_info () & 4ol d 213} 2L, o9 ARE AU o 2L A= WA o9} of) 2,
o) =25 o9 & hel Ak A AR B A BB VAT o] F o= Z 0] E NULLY
S A5UTh el9l AR TS £R A kg

Ha: o] ot YA 02 o) 9B A sHel Dol A A8 A gt 2358, BE ol
RIS QAR A GG R oF & ] AR AT o) AEE HAAY A

B A 3.30] 7}

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

sys.exc_info () 2 ¢ A3} 22, o9 FEE HAAFULE o] A2 M2 DA of| 2] 7} o}
2}, oju] Z 24 04194 s 7H] Ut o] ‘JML AAte] A5 FULh o9 FHE A H, Al
A2 BFo NULL-S A8 Al L. Al °1 Z}oﬂ e WHA Rl A, PyErr_Restore ()& F&
6']-/\]/\]_,_‘

F3: o] 5 dRtF o= & AEH e T A AHEHA Gtk 238, =
o9 e dA R AT RAdol B0 A4S 5 dsch ols) AeE Ao
PyErr GetExcInfo()E AFE3SIAA]L

WA 330 F7}
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5.5 Al A zstr]

int PyErr_CheckSignals ()
o) 45 sol el A1 TE Aelsh 45 AP eh AT 0] ZRA A2 AS5 S A Feloh
2O, F A 2E AP E %%‘43} signal Bgo] A/ 4=, sfolH o g 24 Q/\]:LH
A8 71 E%Tﬂ 4+ S Yth BE A2, SIGINTY 715 837+ KeyboardInterrupt o2 S

il

ﬂJl

LA 7= ‘?:ME} o 9] 7} g s ofl 7 A7) 7} 4 Z*ﬂjﬁ‘*%—l—% WU oh 23 X
gow g 02 UL ol BAZIE o)l AR B AHAAY AAAA o= 5

%Ik,

void PyErr_SetInterrupt ()
SIGINT Al1d =& E3E Al EH o] AdYth th&oll PyErr_CheckSignals () 7} &5 H,
SIGINTY] T8t sto| W A|2d A& 7|7 & ULl

SIGINTZ} 3}o]| Mo A A 8]% A] &4 2™ (signal.SIG_DFLO|Y} signal.SIG_IGNO Z A E o]
A, o] T obF A E A wa\%ﬂr

int PySignal_SetWakeupFd (int fd)
ol g E T Aade] A wnirk Al d et A vle|ER V| EE = 3D 7 AE

AT fa ¥ B2 olojof Fuith o Ae) w7 &AE MBI T,

@18 )5 e MBARTUC ol sol 27 FHYAN oI e ol signal.
set_wakeup_£d () 9 ES oA T, o g AXE QHUTh fds S EF 3 71 eAtodof FU T}
ot vlel ~a= oA 525 ol of T

WA 35004 A AEfoA, e oAl 22 A= Add Y

5.6 ojlo] F

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] -+ 2 & E] &= A o9 F A E 7S 1 ¥t} name Q1 A= A
of| 9] 9] o] &, module.classname § A9 C Ex}Y o]o]of ‘GLW t}. base2} dict A A= dulr o 7
NULLY Ut} o] & A 3} Exception(CollA PyExc_Exception® & AN AT 4= Q1G5 T} of| A

S 2o A 7 wEol Ay T

A S 29 module o=@l HEL name A4S 3 WA FE (A9 A ) © 2 445 3
2o o] B2 upA o HE WA A )02 AFH T base ARFE O] Wlolx ZRAE A
Aohs ol AL B 5 AUk kel 2ol 2920 RED S AFUTh dia AAHE Fe 2
Fohvl A= GAU el 8 Ao ol A8 5 A%

PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
Return value: New reference. M| 22 9| 2] Fd2o SA2EHS FGA FA4& 5 = dA2 A std
PyErr NewException ()3 25U T}: doco) NULLO] 0]-1/] H, o2 =7 /\Oﬂ i ErE8oF
e,

B & 3.20] &7}

5.7 ol <] A

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 30| %A _ traceback_ & 3] A2 =Nz FxE
o)) st Pel B = o] 2 S ek Th PelH = ol 2o §0®, NULLS NIEHIL o}

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}0| # oA _ context_ & T3 AN T 5 JE= A ZFZ2E oot
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HAE (ThE o9 2, o] AS Aeldte 55 e/ HARAFUTH E
HAE7Fglod NULLS ‘ﬂ%ﬁ%q D}.

void PyException_SetContext (PyObject *ex, PyObject *ctx)
oot AdE AHAE S en® AP Th A2 ¥ NULLE ARS AL L. e 7} ol & AT~
AA FRlet+= B A= %iﬁ‘%"/‘r- o] & cxol] & F2E FHYTH

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. 3}o]# oA _ cause & T3] M2 & 4 3= /‘H A2 e} &
HE YA (oL AdA~"Ed A None, raise ... from ...°0=% ’“@91/]1‘/}) ElcigeigB ey

void PyException_SetCause (PyObject *ex, PyObject *cause)
o 2] ot HAHH HUAE causeZ A AT T A8 W NULLES A& S A L. cause”} 9| Q] A A~E A0}
None ¢l 4] i‘f"’]?f}h B AA= s YT o] A2 causedl] tI S F2E F U TH

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

rE
Eﬂ
v
i)

i

i i

rQre
B a)

)

5.8 SUZT o) A

O & CollA FURE o8& Ei A5k vl AUt

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 6] E 8] HEE A}-& 3}

UnicodeDecodeError AR S 95 YT} encoding™} reason< UTF-8 2 Q1 ZHJH EAE Yt}

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

Return value: New reference. encoding, object, length, start, end 2 reason ] E 8] HEE A}-& 3}

UnicodeEncodeError A& w5 Yt} encodingT} reasone UTF-8 2 A7 QP H B2} Ytk
WA 335E 5 A:3.11

Py_UNICODE+ Tto]H 335 g X% 5Tl PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)E #lo]1#F o] AL

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

son)
Return value:  New reference.  object, length, start, end X reason 9] E 8] HEE Al-& 3}

UnicodeTranslateError 2 AE W5 U T reasonS UTF-8 2 Q1 ZHH x4 Y Ut}
A 33%E #HA:3.11

Py_UNICODE+ Tto]H 338 g X F 5Tl PyObject_CallFunction (PyExc_UnicodeTranslateErro
"Onns", ...)=E ulo]a# o] SFAHA 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 | EB]RHEE 7FA A #starrol] Wi 2 FU T start= NULL ] ofy] of of 3
ok 42 5tE 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_| tstart)

o021 9] AR 9 start o) £ 2] 28 sart 274 Frich A FHA 02, AshsHe 1.2 WA,

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)
Fol R o] AR end O)E | HEE 714 A *endoll ¥ X FU T} end+= NULL©] o} o] oF gk},
4359 02, A EH -12 W T,

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
Fol7 ol 2] AR end o EFHEES 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)
F ol R oA Q] AA 9] reason ) E B HEE reasonS. 2 A AU A5t H 0, A9 dhd -13 W3
S,

5.9 A7 A o]

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 ¢l o, o] &4 pyos_CheckStack ()2 AH-&38Fo] OS ~El o] 21
E2 H YA AT YTt o] %, MemoryErrorg A A a1 00] ofd FS whEgU Th

28 o 5 AN A EBYEA FAFY T o B9, RecursionError7t AR H 1 00]
oy Zro] ¥istE Uty 1@ x| ¢ro ™ (o] vkskE Ut}

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 Z+AFAA S
Zuich g WA B35 ofof g v
Aol ol hsll tp_repra SHIZA TS W S A A7t 28Ut 283 HEs+=
A Do, tp_repr® £8E AT A AAE F43) o T 013 F T 4
U5 Yth AP A 0] 5L reprlib.recursive_repr () o 3 C =S E YUt
int Py_ReprEnter (PyObject *object)
255 2] A o renr TA AR A 2R U
AR 7} olv] Aol 90 W, Fas el 5T
Bh = 2449 AR 2 wasof Gk of 2
1S e o,
A7 Agtel] =2etd T4 59 & gt o] A% tp repr +E2 HHE 0 F NULL

< Rbehel oF gyt
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agA ke

kol R
gus u—l—l__

< WEEI p

void Py_ReprLeave (PyObject *object)

Py_ReprEnter ()& Z83Uth 0

510 T3 9 9]

repr 18 RYHOE ALY 5

0& Wr3sl+= Py _ReprEnter () E<vlth 3 W

A

)

Y.

Eal}

H &

s

Sl ok

RE EZF vho W o9 E pyExc_ Hol ol W o9 o] o] et o] Fe] A MR APk

PyObject * BAUTH BF e AR QU A4S A, b2 BE M5 gUth
Col= Thol® o] & =E
PyExc_BaseException BaseException @))
PyExc_Exception Exception (1)
PyExc_ArithmeticError ArithmeticError (D)
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError
PyExc_ConnectionAbortedError | ConnectionAbortedError
PyExc_ConnectionError ConnectionError
PyExc_ConnectionRefusedError | ConnectionRefusedError
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 (1)
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

Tha sl o] Al o] A%
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# 1- o)A ol Aol A A%

Cols ol ol 5 =
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 oA 33 9 F 7}

PyExc_BlockingIOError,

PyExc_BrokenPipeError

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,

PyExc_ConnectionRefusedError,
PyExc_FileExistsError,
PyExc_IsADirectoryError,

PyExc_FileNotFoundError,
PyExc_NotADirectoryError,

PyExc_ConnectionResetError
PyExc_InterruptedError
PyExc_PermissionError

PyExc_ProcessLookupError ¥ PyExc_TimeoutError+ PEP 31518 W} = 5 g5 Ut

¥ A 3.50]] &7}: PyExc_StopAsyncIteration ¥} PyExc_RecursionError
1H%i&6ﬂ]354:PyExc_ModuleNotFoundError

22 pyExc_OSErrorol thst 534 ¥ A4 JdYrch:

Cols LE
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError 3)
WA 3304 M o] S E 2] ole] FoldF Utk
T E:
(D) ol A2 vhE ZE Aol tig ol S Pt
2) dEFAAT AAFUth A A2)7] vl 22 Ms_wINDOWS 7} A & = = A] Hl L E 8L o] & AR
S TEE BB AL

Coj= slol A o] = =E
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

5.11. Az WFE

7
N
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WA 329 £7}: PyExc_ResourceWarning.

EE:
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S0 SAF 2 T HY A, Col 4 stel Al 2
o TABE Rl o] 27744 theke S el gl

6.1 & A A -+l E

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. pathl] o) 3 5} A| 28l 3-8 W33y D]—. AA7F stro] U bytes AA|
o|d, Iz 37t 57U th AA| 7 os.PathLike °] B o|~E FHH, _ fspath_ () 7k
stritbytes A Q4 ] ¥iEP ) 28X ¢ggowH, TypeError7} WA S NULL o] WHERE U T}

B A 3.60] F7}.
int Py_FdIsInteractive (FILE *fp, const char *filename)
o] & ol filename?l EF 1/0 3 fps WA o2 35t F(00] obdyrth = ¥y o
isatty(fileno (fp)) 9 Z 81 Py Interact1veFlag7} z+

)72 ghd e Ae-dUth A =
ol ¥, o] <= filename E 1 E 7} NULLO| AL} o] Fo] FAE '<stdin>'oly 222" & 6}1%9}
25 us #FS urEgych

£ BA e RS R4S

void PyOS_BeforeFork ()
Z2Ax 23 Ao WE FHE Evdhe T fork VU A Z2A 28 5
52 017] Aol & &N o Itk o1k (7} B9 AWl AT ALE I

Ef 2z 2] B 9) “v| o7 e =o Ak o] Fof A of gt

=
0,
E

A3: C fork() TEL(
PyOS_BeforeFork () & 1

WA 3.7 F7h

void PyOS_AfterFork_Parent ()
ZEAqsEa T IR YR JHE 2
A 22 AE BA St AN TS E SRR RE S

bS8 AL A AL g

AF: C fork() &L (“H|o” 2 Z g EY) “H2” ~Ad =
PyOS_AfterFork_ Parent () & U}Z7FA Y4 Y th

o A RE o] Fo] A oF gh t}.
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WA 3.7 7}

void PyOS_AfterFork_Child ()
ZEAL 225U ASEAE AHE AU B fork() 1} A T2
SATAFE T2, ZRAAT ol A HE A 52T b4l 9o
A 2ol 4] E 23 oF Tt fork () 7 4] R A AR A T ALE b5 g o,

A C fork() BEE (H e AE e o)) o 9 =l A7 ol ol Aok gk
PyOS_AfterFork_Child () & u}FZ7FA YUt}

B A 3.70] &7}
o B7]:

os.register_at_fork () & AFE3}WH PyOS_BeforeFork (), PyOS_AfterFork_Parent ()
9 Py0S_AfterFork_Child ()X T2 AR H 9 FolH & 55 & 5 JFUTH

void PyOS_AfterFork ()

ZEENA 23 F AR YR A E BAsts &5 ol A ZE 7 AS ASETE 28
2 M| 20| A EEF»]C’%OFEMD} M A stdo] A Z2 A Ao EEEW, o] F-E ST I Q7
AsUTh
WA 3.78E #H R o] &4 pyos AfterFork _Child()E thAE g5 th

int PyOS_CheckStack ()
Az o 28 Fo] EFHed FE vtttk o] A2 AFEA A+ FdeojA

o s
USE STACKCHECKO] B YZ W AT = A5 UTH (@A vpo] T EZ A Z E Visual CH+
At B E AL 3 A5 Lo A]). USE_STACKCHECKS 250 & Ao Uth; o & Al =
oA BoE WA= L FUTH

PyOS_sighandler_t PyOS_getsig (int i)
Alg ol sk A Al 1 A & l% B3t} o] 212 sigaction () ©]trsignal () & A4
gfe g gyt 28458 A SR vA A 2! PyOS_sighandler_tEvoid (*) (int)
9] typedef ¥ A 9 Yt}

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t /)
Alad i Alad A7 g hE AZFUG; oA Al1d A7 E H&EF Y o] AL
sigaction() ©JY signal () & AX = F> A YUY 2 FFEE 2
PyOS_sighandler_t+=void (*) (int) 9 typedef ¥ A ¢ 1/]?/}.

a flo ol

n M2

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

surrogateescape o 2 2] 2] 7] & AFR3le] 2A|d AT G vl EL S I Gk tZ T 5
e u}o}zog < U+DC80..U+DCFF ¥ 9] &] A2 YA G F Ut vl E A IS A2 A 0| E £}
i 1—4_]:;_1;1 & 9o, o] 58 T T Y 3= th Al surrogateescape ol 2] ] 8] 7] & Al-§-31o] Hlo|ED S
o|aA o] = Tt
A3 Y, 7M1 =& AT ANA 7 Fe AT =Z:

e UTF-8, W OS, ¢l= & o] & W VxWorks ol A];

* UTF-8, Py_LegacyWindowsFSEncodingFlag®] 04 w] Y=ol A;

e UTF-8, 3}o] % UTF-8 R =7} 8435 9 < uj;

e ASCII,LC_CTYPE A ¥o] "c"o]1, nl_langinfo (CODESET) ©] ASCII 1T Y (==

A1) S ¥W3H5} 2, mbstowes () & westombs () &4 7F 150-8859-1 A1 7 WS AFR-E o

e AA EAY A2H
Mz &G 2ol = FAH(wide character) = AFE of] of gt = 1B} & R o}, W B 2] & sl Al gte
PyMem_RawFree ()& AH&3HA Al 2. size7} NULLO] o)UY ®, @ A& A9 st o= 2 &

rsizeol] 7] g,

gxdg oy 2 e & o 2] A NULL-S REHU T size7F NULL O] of W, w2 2] of| 2] A] *size
7} (size_t)-12 AAF=I, YA ol A] (size_t)-22 AHFH YT
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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
o 17
PyUnicode_DecodeFSDefaultAndSize ()@ PyUnicode_DecodeLocaleAndSize () &4,
W 3500 7}
WA 3. 7014 WA o] 3= o)A UTF-8 =0 A UTF-8 91 79 S A& 3 th.
I

A 3804 HA: o] &4 oA A=A Py LegacyWindowsFSEncodingFlag7} 00] ¥
UTE8 9175 < } T

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape ol 2] # 2] 7] & AL-§-3}o] £}o] = A} (wide character) A S S 2A Y QJFF oz
o139 gy t}: U+DC80..U+DCFF ¥ 9] 2] A &2 7] o] E & 2}+= u}o] E 0x80..0xFF 2 H 35 Ut}

ATY, 71 B SAENA PP e pHe =
e UTF-8, W OS, ¢t= 2 o] = gl VxWorks o] A ;
* UTF-8, Py_LegacyWindowsFSEncodingFlag®] 094 W] Y=ol A;
* UTF-8, 3ol A UTF-§ R =7} B4 315 S of;
e ASCII,LC_CTYPE A ¥o] "c"o]1l, nl_langinfo (CODESET) ©] ASCII Q1T (
AL wEstal, mbstowes () @ westombs () 47} I1S0-8859-1 AT J S AR
A =AY AT
o] g 3ol UTF-8 R =04 UTF-8 129 <& A&y th
Mz ZE vio] E Qo] th gt ZAE E &g th w2 el & Al st ™ pyMem Free () & AH
SHAI L. A5 o gt v & ] &5 o 2] A NULL= REgHe o}
error_pos 7} NULL©] o}U ™, *error_pos+t A& Al (size_t)-12 AAH I, A7 o] Al F
EokA) Fe BAbe] delaz APk
Hlo]|E S ool= B} BRI E A YIE Y3 W Py_DecodelLocale () 45 AFR I A L.
o Bl
PyUnicode_EncodeFSDefault ()E}PyUnlcode EncodeLocale () &4
B A 3.50] &7}
B A 3704 WA o] F41= o] A UTF-§ R =0 A UTE-8 91 7S A&t}

WA 3804 HA: o] T4t oA A=A Py LegacyWindowsFSEncodingFlagZF Qo]
UTF-8 9179 S A3 T}

62 A2® §4

sys BEY 7158 C RSN AAl2 ¥ 4 QA e SYE FRYUth BE B 2= o
FEA 23 A Az H 2= sys BES gAYl 2E
PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys 2& A A names HF33 AU, A1 o™ ¢ &
A 8HA] ¢k 3 NULL-S RFSH U T
int PySys_SetObject (const char *name, PyObject *v)
v7} NULL®) o} 3t sys 252 nameS vE A A U th NULLO] ¥ name- sys 25 of| A} 214 g U th
dFHd 0, ol & Al 1= RESHRH T}
void PySys ResetWarnOptions ()
sys.warnoptionsE ¥l gl2EZ A AU} o] 4= py Initialize() oA T&T

=
4 95Ut
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void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptions®l] 27Ut A1 e g 2E IS FH W Py Tnitialize() 9]
Ao o] F4E s E30 oF Tt

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

a1 o] 4= A CPython +8 o FoA AT & 5. EH7F Jodd
Py _Initialize()o|A] warningsE BA|Z 02 AXE 317 Ao & oF A, FUZE
AAE NHEES =2t 5= & g HEFY o] 73] 271315 7] Aol 22T = 7 W& ¢

U,

void PySys_SetPath (const wchar_t *path)
sys.path® EAFY AN B2 FEA(FH2AAE :, dEFAAE )2 T2 BE F2E
o] oF Sh= patholl A 2 B2 2|2~ E AA 2 AT

void PySys_WriteStdout (const char *format, ...)
format© & 7| %= Y £AL S sys. stdout el 7|54tk o] DA ST g o 9] = LAY
37 ek (ohel & B2 A L),
format&- ENE =¥ AL Q] F 7|5 1000H}0] E o] 52 A ghaf of gt} — 1000 H}0] E o] %
e, =9 EALe] FHU 57|, o] AL FAIR “%s” 2Ho] YojM= ¢ HS Ay
“%.<N>s"5 AF&8to] Al gef of hUth o] 714 <N>2 <N>of| th& U g2 HAY 27 &
5 ] 100000l EE 2H6HA] e 5 AME A JUth BT %"= FO A L, ofF 2
e e ERSPT D RS
TA 7 2B AL, sys . stdout 7 A A FE o] YA F o™, A v A A= A A (C L) stdout ]|
7128t

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () 3 ZA 7 Al sys.stderro]| v} stderrol £t}

void PySys_FormatStdout (const char *format, ...)
PySys_WriteStdout() &} - AFSF S o] A| g, W A| X & PyUnicode FromFormatV ()5 AF-&3}o] &
el A2 2 Qeje] dolz A=A gy
B A 3.20 F7}.
void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()3 Z A 9H thAl sys.stderr o] stderrol %4 4T}
WA 3.29 F7%
void PySys_AddXOption (const wchar_t *s)
sE-XFA JAFeE 78 FH4 8L PySys_GetxOptions () 7} Rb&hste @A) F/4d v g ol
FUth o] B4 Py Tnitialize() o] Aol 3&T 4 5T
WA 3.29 F7%
PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys._xoptions®} F-AFSHA, -x 549 dA A1 g & Hi3tst
Yt ol 21 7h A s, NULL o] REShE A1 of &) 7F A A g Y ok

WA 320 =7}

int PySys_Audit (const char *event, const char *format, ...)
REEH Fo2 A HEE TAA I YTE 3 Al 02 vE&stal Aof A] o 9] & A A 3lo] 09]
obd e e o)

o
o
N

Py BuildValue ()X Ab&d A% 2L W A8 AT + AsUth 9
ol ol W, Y 84 FEZ o 271gYt).

AHE A E G Yol §l7] w2, AR 3 A) &
PY_SSIZE_T_CLEAN®] Ho= =Xt HAA glol, # 2 FX = F/dPy_ssize t=Z A= oo
sy ot

A= .

sys.audit () & Jo|H =9} F L3} 75 TAFUTH

(
RS RS LR
3.
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¥ A 3.89] 7}

WA 382004 HA: # 2 FAo) B3l Py_ssize tE L FFUth o]Hol&, 3T 5 gle A
Aab A gE U

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
B4 AL F 2] 20 22 hookS FAF U Th AFFHE 02, AhsHE 00] obd g .
Hepgd o] 2713 o, A Al ol 2] = AT} o] APIE T3l F71E &2 ©E o] wHE
REdHz g tisf &g Yt

userData QB+ = T2 A2 Uth & = b2 de YoM &2 5 Y oA, o] ZAH=
shol 4l AelE A7 B2 & HuiTh

o] & Py _Initialize () o]Ao TE = AT Th AEHY
Zoll &l Exceptionol A AE S & 2] & LA Al A 283] A4
(tHE ol &= G A A (silenced) 255U Th).

% 34=int (*) (const char *event, PyObject *args, void *userData) YU
o}t 71 M args'e PyTupleobject Yol RFP UL & Tt 4 oM ES HAA 7] gho] &
e Z e 7} GILS Fe A2 s th

Akl th gk A4 3F A 82 PEP 5785 I Z S Al L. o] HIES WYX 7= HEFY & 25 2ol B
B12]9] g A ol AE Hol his ol g uth AAT 8L 2 B AR Aol g
Q1 A} glo] ZHAF o]l E sys.addaudithookS WA U T}

H A 3.80] 37}

2

ol

"
il

6.3 =T Z A A A o]

void Py_FatalError (const char *message)
A A oy HAAE At 2 AAE Sk obFd FElE £AHA sy ©
z T

St vlol W A E Z BB & Al AMESHE 2ol 91 e 2 A 0] ZAIH L wj vk T &3 ofF Tt
& o], AA Fel7t4E 2oz B u. Y2 AE, 5 C golB# g g4 abort () 7

T E5 ] core S AT L A=Y

void Py_Exit (int status)
A Z2MAE FEFJUTE o)A Py_FinalizeEx ()&
exit (status) & EEFUY. Py _FinalizeEx ()7} o

gtk
H A 3.6004 A7 sfod e Aol Aol A 9 o2 7t H & FAIF A FF U T

int Py_AtExit (void (*func)())
Py FinalizeEx ()7} & A T4+ E X .39
A SFolol gtk Hrl 32719 A7 FHE SHT S 5o
0% MLEFhTh A3k -12 WE o, vhA eho] 5.5 7
gAY A SEHYUTh A g Aol sto]x e Wi stojd A o] o] 5H 7] wjEa,
funcol| A 3}o] M APIE S E 31 <+ Uth

o

6.4 X5 93 E 3}V

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. ©) 212 o}l Py Import_ImportModuleEx () ol thal th<=3}5 <l & |
ol dUrth globalsSt locals QXS NULLE A A 3}aL level- 2 022 A A U T name QA X}l o]
£ W (171700 A8 BELS AR wl), fromliz AR B~ [140] 2 AASA] S ol
294 oS 0] B & H 39 52 9714 Ao o 5 A A wEo] % itk (VA
=, nameo] AAR AH 25 A A5 5748 A AR F714 Q) 32H8 o] AT TE: 51749
a1l 5ol 43R AR BEE 2=HuUT) JEE @ REol AR e FEE Nad
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Al o927 AT NULLS BB E U T B E
717 ¥ Th

G4 Av) QL= AU

o
kel

o]
=

E 3=t A5l sys.modulesol

B2l

v} A5
2

fr of &

O

| &=

PyObject* PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. ©] S+ Py Import_ImportModule ()& HAH B At}
M350 WA o) 5L THE 2SS QEE A3 MR A S ARG 2
SLh shol f 330l A, B2 WA o R RS BA A RE B9 40 % A8 97w, o

Fro B4 5L HE B s asUrh

PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist)
Return value: New reference. B85S ‘5’-_ E Stk WA shol W &4 import_ () & B3l PG
43T 5 dHUh

W

W g dxE A EEolu A4 A A M2 Fx, e A A o972 " NnuLL
duth __import_ () & uFRTFA R, vl o] YA L fromlist 7} A5 F A k= T 3 7] A ] A H
250l R FF S wl o] vksk k2 249 71 A Ut
Ol E A= PyImport_ImportModule () A H E4As ZE AR E A Aok
PyObject* PyImport_ImportModulelLevelObject (PyObject *name, PyObject *globals, PyOb-
/'ecl *locals, PyObject *fromlist, int level)

Return value: New reference. 255 YEZE g 1/]1’/} XE_ import_ () FUloldrEAH TS
sh7] w2 oll, W skel &4 import () & B3 7P f—i“ﬂ%‘ T °]’\‘4T/}-

W ke A E H BEolu H AN H Ao I 2 Fx, e A Al o971 A" NnuLL
YUtk __import_ () & pRIEA R, ¥ o} YA Q2 fromlist 7} A FH A %= T, H 7] A& AHE
HEo] 2 S wl o] vESk k2 249 7 A G U th
WA 330 =7}
PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)

Return value: New reference. PyImport_ImportModuleLevelObject ()2} B]<3}A] 2, name-
fFUFRE AR thA UTF-8 & A7 G H ExLGYurh

WA 3304 WA level®] S5 72 Bl & 85 A k5 Th
PyObject* PyImport_Import (PyObject *name)

Return value: New reference. ©) AL A “AXTE F 472 3 E53= 153 Ao A2Y Ut
(AN A level 08 A3t Ao AEZES EHUTH. BA A% _builcins_ ol gt
__import__ () ¥FE ZEFUTE o= A Ao AXH XE F2 AHEst] AXET T

< ojul gy

o B4t 4 AT YEES ASFULH

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. .52 TFA| 2 E (reload) U T} ThA] 2
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. EE ©| 5o sl Tt BE AA S WUttt name A A=
package.module FA Y 4 JFUTh WA BZE 9A1]g o Al% 2l FRlstar, Ylod A= gt
S°] 25 gAYyl A gyt Ao A] o & & 2 A8k NULL-S ¥HHHY o

B o) BHE REE 2o AL QEE 64 g UTh REol obd 2wl A gelow, W v
AAE A U RES YXE 38 W PyImport_ImportModule () ©|y 1 W F 3h}E
AFE B AI L. nameo| A oz F2E o] For G- A F2E o] A A Ferhd

Bsol R A gt

B A 3.30] F7}.
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PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject ()2} ¥]523}A] 9F, name-& F U Z
= A YA UTF-8 2 1 FZHH FA<E gyt

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. =% 28 ] £ (name)(package.module F A 4 9L Uch ) 1t
ol npol E F= spdo A e AU W o compile () & & de FEAAR, RES ZEFUTH
A et 22 F2E WSt U, B+ oy 7 A s o 9] 7 4 F H NULLS WSS
Yt} o & 7F A sys.modulesof A nameO] A A" Yt PyImport_ExecCodeModule ()
o A ?Qﬂﬁﬂ name©] sys.moduleso] o]0 QJo]E T LT} sys.moduleso] ELASA %7
S BES YA T Ao e}, 18t RES AT E S B AR/ L 5 gl (e 1
obvhE mE A 9 ol v FolB 1) £AHE) Aol S22 & el 97 BRI,
BEe _cpec I loader = obd 47454 Ggthd A4 oz 44T Uk 29
EYHYEREY _ loader (AAFYUEHE AAE T, 71X 9O W sourceFileLoader 9
A"z AAgg Ut

2E9 _ file OEPHEE FT AF Y co_filenamel E A AFUtl 3|gsivid,
__cached_ = AAFYth

o] g on dXE HUUH RES thA REfUth 255 A RESHE o =H WY
PyImport_ReloadModule ()2 ZFZ3IAA L.

name©] package.module P49 Ho g TR o|F5 7t 7|, o|n] Br5 0] A A] ¢k 5 7] A]
TZ2E AT s A A s Th

PyImport_ExecCodeModuleEx ()@} PyImport_ExecCodeModuleWithPathnames ()& 3
2N L

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
Return value: New reference. PyImport_ExecCodeModule ()3} S+ AFSHA W, 2 E 21 H] 9
_ file_ o]EERHE¥ENULL®] o}y EA pathname 2 2 4 A F U}

PyImport_ExecCodeModuleliithPathnames () & ZZ A AL

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)

Return value: New reference. PyImport_ExecCodeModuleEx ()} FAFSHA W, 2E A A 9
__cached__ oJE g HE X NULLO| o}y 2} cpathname 2. 2 DA FH Ut} A 71A] &4 = o] A

ol AT EE AYYrh
WA 3.30] F7}.

PyObject* PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const
char *pathname, const char *cpathname)
Return value: New reference. Py Import_ExecCodeModuleObject ()2} -FAVSHA Uk, name, pathname
D cpathname2 UTF-8 2 A F A EX<L AU th. pathname?] 7%o] NULLZ A A H 7 ¢ o]H Zko]
cpathname°)| A 2}oFdt=2] ¢otufj el i Tt

WA 320 F7h

WA 330 A4 WA H} olE FE AEW AIFHE &2 A2ZE ALT o imp.
source_from_cache () & A& o)
long PyImport_GetMagicNumber ()
sho] i vpolE T = 3} (L W .pyc 3-9) 2] v A
dho| £ T = 5199 XL 4upo] = 2lE Ariok
ukeghy o
WA 33004 | A Al -1 WH Y Th
const char * PyImport_GetMagicTag ()
PEP 3147 3 4] sto]d mtolE I = 5 o] &) vy Bl £
2~ /\]_

Yok i aE

W & (magic number) & 93+t =
Ll oF Ut o] Al -1

oJE ¢ A= £

B & 3.20] &7}

6.4. 2 & ¢

e
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PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 25 &2 ol AF&E = I 2] (Y sys.modules)E W3y
O}, o] AL 18] 2] | upe A B W QLo 2] BHA1A £

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 1% o] 20 F oju] JXE H RES ] E
= 2] S hTHE NULL= WHshA v ol 2= A 3hA] kU th 23] s NULLS NHsha
oy & A drch
WA 379 F7}

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys .path/pkg.__path__ &5 pathE § 3l gl t] A A

it
2
r [
ot
aw
S

sys.path_importer_cache YA YA Ad $= QI5UTH ot 2 JHA H A gpoH, B2
FES AT 5 A Fol HAE w7HA] sys.path_hooksE BT YT Fo] lo™ Nones
u]-g}ah,]r/} o] AL TEA A A= 7|Hk 3T 7} o] B FFo E Y E Fe F fles
d#F Utk sys.path_importer_cached| 235 HA] Ut 3AH AA o ot A =22

=2 ek

void _PyImport_ Init()

YxEMAYSS 273Ut W7/ dEJYth

void PyImport_Cleanup ()
EE HolES vFUTh W& A& YJrh

void _PyImport_Fini ()
QEE WAYE S o gk i AT,

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name©] 2h+= 0] 59 = & & B E (frozen module) 2 & &= $Hu ¢}
15, RS 24 XotH 05, 27|30 dsfstd o) & A ek - 12 J%‘r% Utk 227143
o X E H ZEO AN 238 W PyImport_ImportModule ()= ARSI Al L. (BHRH o] &9
FOTHAIL — o] T EEo] o|n] 42 E H S o Al =3 nh)
WA 3300 F7h
WA 340 | __file. olEYRELHE i AAFHA 5T

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject ()&} B 3FA T name2 f-U 3= A A tf Al UTF-8
= Qngd #Ad Uk

struct _frozen
0] Zit freeze 2 B E| (FFo]| M A2 Wl EZ 9] Tools/freeze/ & FRIAA ) 7t Bt 22 &
E U239 E Y 224 3 AYYYTh Include/import.hol Y= Fo =23 25
HEP:

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

bi

const struct _frozen* PyImport_FrozenModules
o] ZQlE]= struct _frozen I = vjEE 7}
09 =2 B 2= BEo] YEE D u),
O AL ALl TR0 AAE g2 E AAA

7= 5‘371243 <, ¥ 7k 2% NULLeou
A AN AL AR
[e]
int PyImport_AppendInittab (const char *name, PyObject™* (*initfunc)(void)
712 W EE HolEo dd REES 78Tt o) AL pyImport_ExtendInittab ()& ZF
A el 9 oot ol B8 B4 E 5 908 12 WAFUT. A L namecl e o F o2
ol_z_EE] lou:] mltfunc _{l':_g_;'q%,\]ca‘]—m_:_Eq]/ﬂ Egﬂ‘—zﬂﬁ}ﬁ'/\i/\]——gfﬂ'qr/]—
af

Sk
=4
Py_Inltlallze() Aol &3l oF Fth
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struct _inittab

3 25 550 9 09 $RE GG 224, A F2AL ARz 4P 25
27} 278 B4 AZFUT. ol EE ASCIE AmFH EADUTh shol AL 43
—'—E:LE“—PyImport ExtendInittab ()3 37 o] &g Fx2 A9 v E-& AHE-ste] 71 W+
RESAZ T 5 d5 Utk FRA = Include/import . hol| Al Th&-3} Zho] Ao F U th:

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

bi

int PyImport_ExtendInittab (struct _inittab *newtab)

W 2E HolEdl 28 2942 57Ut newtab W) 42 name =0 NULL2 Z 3t AlEd
(sentinel) P50 2 Frjok Fuch; A e g3 Al F3kA] ehod W ﬂ e F7h e 4= 5tk
a5t 02, YR Elo] B 437 et m e 7t S8R ko 12 whEshy o) A s s,
Y HolEo] RE o] 2715 A k5 Uth Py _Initialize () Ao &3 oF
6.5 dlo|e] n} 2]
o]#]e 2HL C ZE=7}marshal BEY 22 dlolg P2 S AL3to] 2 Estd AA =2 2 & 4 Q)
== 3t 3 Eé@r FAoZ HoHE 2 g volHE A Sl AR E 5 = F7H 0T
AF Ut e 9 gl o B & A5t ol AFREH = 51 Y-S ulo) ial =2 gojofgur}.
S L F 59 vlolEVF WA A U T
o) REL F 7}X1 WA dolE FAS AJTUTH WA 0L GAA S vl dol L, WA 1L Yo A9
o v}k & ol 2 © (intern) E EX}EE FTHFUCE HA 2= 15 453 Aol tis) vlel v g F4)&
AH&-3Uth Py_MARSHAL_VERSION-S H A 31 4 & UrEHMD} (A 2).

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long A S values file2 vHFEHU T value] 2319 328 E 2 71 & Ut} 7] 2 long § 9] 27|19}
BA ¢l o). versione 3 3 A1S VEFA U T}

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

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
5ho] A 27 valueE file 2 vFAHEUITE version e 349 8 A€ LER U T

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

PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. "}FH value 8L E 33} ulo] E Y A A E ¥l T, versionS 31
342 ey o,

the #48 AHS s v e oA 92 4 &tk

long PyMarshal_ReadLongFromFile (FILE *file)
7] 913 A F1LEx 9] Yol H AEF0|A C Long AT Lh of §4-8 8514 Long
7182 F7)9} BA Qo] 320 E gt oS = dFyTh
oflg] Al, 443 ol 9] (EOFError)E ARt -1 WUtk
int PyMarshal_ReadShortFromFile (FILE *file)
o17] S1ofl 4 FILE*S] Hlo]H 2E R oA C short & BEgHetYtt. o] &¢E A8 short 9
7|2 2719k AA o] 16HE ko= A%HT/P-
ol Al, A&k o €] (EOFError) & A48l -1 Wk o
PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 217] Q)& @ FILE* 2] ©] o] E] AE oA Tto| A AR S vigg o),
o
=

sk

of| & A], 2 @3l o Q] (EOFError, ValueError B TypeError)E A A 8} NULL

5. dlo]g] vy A 43



The Python/C API, & x] v 3.8.18

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. 217] 913 & FILE*Q] Hlo]E] 2E - A Fo]l A AAE vk3kshy
PyMarshal_ReadObjectFromFile () &g, o] &4+ d&= atdoA AAE A &2 o]
i AR A, 3 ol H B W Relo] 43802 2= 9 % 9w, Aol A & upol =4 9
Al wl R elo] e dlolEolA o Ad37t A5 ¢ syt gdolA olE A% oA e
Aolehi S0l & 7905 o] W HL ALETHI A 2.

o

% 1

l

|

) st = E 448t = W3 .
of| & Al, A A3l o Q] (EOFError, ValueError =& TypeError)S A A St NULLS wHEsHU o}

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 ¥ ¥ 2] o] E] 2E oA
shol® AA & wrekgh o).

o & A], A A3l o Q] (EOFError, ValueError ¥ TypeError) S A A S} NULLS WHEsh o}

ol e AA AF A vHEE O o FE8F YT F7F A H e} o Al extending-index ol 55

H ol st a4 = A2 M MQ PyArg ParseTuple (), PyArg ParseTupleAndKeywords () &
rg BIE o AF 9l xbof] B3 AFEFS Bl el o) AFRE = =W B2+ (format strings)
S AEYUT 2 EALLS ol 2@ 7 Bl o) 2L B AU

2 29 gl shte) shol W AR S
EA HBE % Q) E wsl ALY B AhA oSS A9 B
N 9= Qe o % o] e ol e B 4 A xjel TS th

9 k9] U T (52) 2 ko] F22 2 w9l AX s
o Z4% Aok st C Mol Y9y

gy %_“?}Z—*.Ei &<
obd £

‘3301]/\1, OJ—Q'-Q (quoted
A AA FAUTh [HEZ] o] =

KU i B
_o, UIO folr oF, ¥&,
mh fru
i
ro
>
rm
>
_‘\l_,

M
_>;,
i
k)
z
s

oot XUl S AFEIH AL A W RE] 3z AAo] AN T 5 JdFUTh ¥EE -y I =y vlol
= ool e U4 A4 E AST oo feieh

dutx oz ool Wy tist A E AT uf, = 3 HJrOV‘q Aol o3 )= 1, 3=
ol AA +HES FHFULE Aol AP vEEHAT Z7F JFuUth FLds A= es,es#,
et Det#YPurh

J8 W, Py _buffer +Z2A7FAH A W, st H 7 FAA, & A7} Py_BEGIN_ALLOW_THREADS
85 ol A b o) Elel 2717k 245 A 8 A9 glol o] Fol W& e £ slech
AFRAo R, tolE A& vt T (B BE 27 $9Y AF) PyBuffer Release ()& Z&3foF

Pt
g2 JAIE ] 9= 3 W B = NULE £ 8594 g4t

Q3 TAE 97 AF ol =G5 AR BR A, M3l F2A A FANE AT AR
PyBufferProcs.bf_releasebuffer BE7} NULLQ A &92l5lo] ZE 310, ojuf = bytearray2}
2 7hH AAE 58 5HA] s U T

Za: BE XU # WY (s#, v 5) O ﬂJoH 4ol Q129 & (int Py_ssize_t)<>Python.hE %3
7] A UHELE PY_SSIZE_T_CLEAN<S B9 dlo] Alojg Ut 3271 H= P oW, doj&= int 7}
old Py_ssize_t UT} o] T2 5 Tho| 2l B of A Py_ssize tT A QE3tal int A FS T3t
S5 A4 g Ut &4 PY_SSIZE_T_CLEANS 93t Z o] 7 E5 Yt
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A S EAG Ui C ZAHZ AUt 7]E ExLo U =

H B AZg Ut CEAE2NULE S5 g YT
Z3HetA] grotof Yl 1€ thH valueError 9 7}
TGS A3t C EAE 2 kg Yt o] W3tho] Al

s (str) [const char *] FUTZE=
AHE 2ol F22 A
gol M EAE2> Y ZEH 4 I= 2AEE
AU FUIZE AR E utf-8' 9
3}, UnicodeError 7} A3 &Y th

I'UE/ I
ol
| Mo
)
kel
O

ZWZ vpo| ELF A& HolEol A gsUth 3 A~ H al
BE21d 2 W3l W, PyUnicode FSConverter ()Z converter2 0& EM S AL &3F= 2o £5

e,

Mol
u
e

i)

T
o
|
o

WA 35004 W o] Aol s, shol A EA4Gel A 4 H & L= EI =L AA% W TypeFrror7h
S BEUTH

s* (str T vlo| ELF{ 2 A)) [Py_buffer] o] ZW-2 nlo]EAF AA B ol 2} U I = A& vbo}
S9Uth SE2A7AF S py_buffer FRAE AFULh o] ¢ A3 C 22282 WAE NUL
ol EE 238 = JdFUth FUIE AAl= 'utf-8' AFA Y S A C AL R WS

Y},

s# (str, &) 7] A& v}o]| E QG HF 2 A)) [const char *, int T Py ssize_t] 7}H AAE 2
o= AZ A9 otd, s*of DUt A3+ F 7H«1 CHo] AdgUrh A ¥R

C
o3, T A WGt Fol YUtk BALL UG I ol EE THE 4 AU Th

Goll th gt A E
FURE AA & 'utf-8' AF Y S AFESFe] C EALE ASHg U Th

z (str = None) [const char ¥] 59} H] 231X 2k, 5}o] A A7 7} None d £ =T, o] A% C ZIAH
ZFNULLE AAFH Y}

z* (str, HME‘F’ 7 24 A = None) [Py_buffer] s*$} u] 52512 v, 3ho] A A= None g T % FY
t}, o] AS Py _buffer —T—ZXJH buf W 7} NULLE A AE Uth

z# (str, 9] 7] 28 Hlo]| E 9 F 71 x| &= None) [const char *, int T£=Py_ssize_t] s#&} H]<23}A] 1,
glo] A 7“?<ﬂ—None%l 45 °"‘145}, o] 4% C2xAE7FNULLE AAH T

y ($17] A& nto] E Q57 71 A]) [const char *] o] ZHL v ELF AA S G thC £Q
FdUh U ZE AAE o0l °}’“‘41’/‘r ol EQ Bl W g HiolEE
Srotok gtk wheF 218 oW, valueError o €] 7 8 g ot
WA 35004 WA o] Ao, vio] EE M ol A YA d vlo] E7 AR W TypeError 7k #4413
F4th

y* (Wto] EL 5 A A)) [Py_buffer] s*2] o] 3 FUIE AA| 7} obzet Hio] EQF{ AA vk ol Y
Ytk vlelu ] blo] el & ol ol A% Yt

y# (8)7] A& vlo]| =<5+ 2] A)) [const char *, int == Py_ssize_t] s#2] o] H¥ L FUF = AH| 7} o}
Yzt ulel EdF AR vk dols Y th

S (bytes) [PyBytesObject *] W 3+S A= &17] ¢k, sho] A A 7t bytes AA Y A 8 7FUh 24
A7} vpol Ed AR 7} ob YW TypeErrorE WA YTH C ¥4 PyObject *2 A A2 —’FE
A5 Yt

Y (bytearray) [PyByteArrayObject *] ¥3+-S A| = 3}%] ¢ka1, 5ho] W AR 7tbytearray AA Y AL &

T3ty AA| 7Foytearray AA 7ol ™ TypeErrorE HAAI R YUY CHELE= PyObject 2
AolE 2% 9T

u (str) [const Py_UNICODE *] glo] A &
HEZ Hghyth 712 U I = ¥ o
A3 oF ek o} Py_UNICODE FE21e] v
s =alich, ol EADL 47 4 %
ValueError 92| 7} @A gk .

WA 35004 HA: o] Holl=, stolH BRG] WA @ F= 2 EVH L ASH TypeError 7}
TS U

Deprecated since version 3.3, will be removed in version 3.12: ©] & 2
Ut}; PyUnicode_AsWideCharString () < A&3lo] ulo]l 14

U= %%144_—*%}4 NUL & & w3 o] thetC £
o] E ;‘<H 4 , Py_UNICODE ¥ M4 FA4E

el oh2 ol §.9) St A 2 (164 E 1}
Eidﬂ Fobof guiT); whet 1y,

>

é

~m

d Py UNICODE API9] 4 X ¢
o] 341 A 2.
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u# (str) [const Py_UNICODE *, int == Py_ssize_t] u?| 9|
HA M= FUIZE tolE iFof st £Hola, +
FE ZJEE FEFUTh
Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}Y Py UNICODE APIS] Y H <]
Urth; PyUnicode AsWideCharString () & AF&3te] nlo]1d o] A A Al L

Z (str ¥+ None) [const Py_UNICODE *] u®} 8|23} A 2, gfo] W A A= Noned % AF5Y T
A% Py _UNICODE EEZFNULLE A E Yth

Mae Y C ol A9
WA s dolgych o WYL

ol

Deprecated since version 3.3, will be removed in version 3.12: o] A ~E}Y Py UNICODE APIS] L H <]
Urth; PyUnicode AsWideCharString () & AFg3te] nlo]1# o] A A Al L

Z# (str T += None) [const Py UNICODE *, mt or Py_ssize_t] u#%} v]<=351A| gk, nho] A 2 A= None
9 2% QT o] A9 by onrcopE EOE A NULLE A4 F U

Deprecated since version 3.3, will be removed in version 3.12: o] A 2~} py UNICODE AP1S] 8¢
Ut}; PyUnicode AsWideCharString () < AF&3S}o] ufo] 1| o] A A Al L

U (str) [PyObject ¥] M2t A =31A] ¢bal, sfold AA 7t FUZE AA L Ae 27tk AA 7+
Uzz= AA|7F ol TypeErrorE WA A YTLE C H4E PyObject *2Z A A8 & J5Y T

wk (°‘7] 27] vto] E Q7 7| A) [Py_buffer] o] £H-& ¢}7]-227] 3] A o]~ 5 FHSH=
£ 58Ptk TEAVFAF T Py _buffer FERAE AgUth WA= WH %iHMEﬂE?:%
> S IdsUth TSAE= Y E & &S utX| W PyBuffer Release ()& &38| oF Tth

es (str) [const char *encoding, char **buffer] s2] o] ¥ FUIEE EXAHHZE AFZHY3E= o] A+

|FH U th W NUL vle| E7F 2915 2] oF2 A9 H dl o Bl of] thsf A vt 25 o

ol xHo= F e AAZF BT A HAl = JH 2N AL HT, 1T Y o] 5 THE 7]+

NUL £8 B9 ZE const char*o] A}, 'utf-8' A F o] AR EH EE 5= NULLo| o] oF g
0. 3 Qe o] shol dlol 4ol A\ 4] Sk W 9| AH AT T 5 WA AA-E charerojob
FUTh BEste TAHe e A gare] ol gt Moz AAY UL ars R uA
Aol A48 o dmgHLh

PyArg ParseTuple ()2 23t 379 B E sl1, A ZYE toE & o] ¥ H o] BEA}slT
A2 I ARAE FEAEE fforS 2R YT TEAE S ol TLE WA E o)
317) Y&l PyMem Free () & T3 oF g Th

et (str,bytes = bytearray) [const char *encoding, char **buﬂ‘er] H} olE EXY AAE thA] 2
Jok7) 1 BopA ATk A2 A9 3 essh 2E LT AL, FHL vhol E EALY A4 7} o
M4z A2 d192 Atk g g,

fu

es# (str) [const char *encoding, char **buffer, int &t = Py_ssize_t *buffer_length] s#2] o] ¥
- =

|

UZE=ES AW E 7G5k vl AR E Ut es 2RI 22, o] P2 NUL A 3
A vlole & 38 Fyrh
A ZFA A7 e gdch A HAle dP ez d AFRH Y, A3 Y o]FS 7te] 7l NUL 5
TAE E const char*o] A, 'utf-8' A I P O] AFRH EF dF= NULLo|ojof Tt} WEE

o] spol o] A A ekgto o &7 DG YT F A AA= char** o] of Tyt
Frote £AE Y g2 QA HA2E] Yo °“C W2 gtk g2E A A AR}
A" Aag oz AR P Uch Al A QA= Aol tf st ZAHoJof Fuh; F2H F4+=
=g s volE 7 A UrTh

= 4 4% e} QayTth

“buffer7k NULL 3 JIE & 7}2] 711, 3= B 2.8 27]9 ‘ﬂﬂ%% St °l R
B2 BABLY dufers M2 SPE 25 A S FRFEE AF A
W E S| A 3l7] Y3l pyMem Free ()

*buffer7F NULL o] obd Z A B & 7}e] 7] ¥ (o] v] &dd ¥ 3), PyArg. ParSGTUPle ()=l A=
W3 2 AFRSFA Fbuffer_length®] Z A < J] F72 AU 28 gL A7 gH golgE
B 3 o] EAFSL NUL 253U th 97 =83 3% oW valueErrorZF A A Uh

F 4% 557, *buffer_length= 3 NUL vlo] EE A 2] 3 A5 A ol g o] Zdoj2 gt

5 0
e
3]

fr Jo

m,d
L
kJ
fof
HHN'

E_,
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et# (str,bytes &= bytearray) [const char *encoding, char **buffer, int = = Py_ssize_t *buffer_length]
Hol| E 2t A& thAl Z G ekA] il FHA A= A2 AL et es# ot Z5Uth A,
TEL v E EAD AA 7 i) W4 e A9 A1 9L LS Bk 7 o,

<A

b (int) [unsigned char] &°] otd sto] F+E5 BT gle A2
ol Ayt

B (int) [unsigned char] 2 W Z & A A} glo] o]
Sk ianiad

h (int) [short int] ¥}o]#W H4E C short intE WA YT

H (int) [unsigned short int] L HZZ AL glo], Fo|A A5

i (int)[int] Sto]W AFE W CintE HEF T

I (int) [unsigned int] £ HE2 A lo], 9to] W A& Cunsigned int® MGyt

1 (int) [long int] 3}o]% F+E Clong int 2 HEI YT}

k (int) [unsigned long] @ WZ& A A} glo] 3to]H & Cunsigned longl E W T

L (int) [long long] 3}o]#A H4E5 C long longl & W33t}

K (int) [unsigned long long] =2 Z A} glo] o] A4+ E Cunsigned long longl & WH3Hst
k.

n (int) [Py_ssize_t] 3}o]W 45 CpPy_ssize tZ HEATTL

o

42 W35}l 7, Cunsigned char

N

J4-E 2o A4 72 HEst, Cunsigned charol

Cunsigned short int@ W3Fghth

c (Zo] 1¢] bytes ®=bytearray) [char] Z°]7} 12 bytesltbytearray A2 A H, 5}o] A uf
o]EE Cchar® W33 ]rh

WA 33014 M bytearray A4AE 58Ik
C(Zo] 19 str)[int] Zo]7} 1 str AAZ FAJH, o] FAHE Cint 2 HAFYTH
f (float) [float] 3}o]|H HF A4 £AE C float Z HEF YT
d (float) [double] F}o]H H= £AFE C double® WIS T}
T

P
2
A
ks E CPy complex FZAZ M3}

=4
Py
N
=Y

D (complex) [Py_complex] 3}o]#

7)€} 23]

O (object) [PyObject *] C 4] = 31} o]l Tho] A AA S (AF glo]) AZFUT. Wb C 2z
AL 44 AAE B AR Fx AL S5 Stk A%E A€ NuLLol
ohd Y.

o! (object) [typeobject, PyObject *] C A A 3£ <1

= el ¢ ARE HFTh: A WAL 5}
ﬂ = (PyObject * o) CHTY A4 Y
\:ﬂ-/\g 31—1,] 1—4.

0& (object) [converter, anything] converter &5 E3 sto]H AR S C H- 2 M3t
AUt A A= Fgolal, F HRA = void *E HEH, (d99 FohHCcH
converter 4= Th2-3} o] & Ut}

Bol stol 4 AAE A G Tk o] 2L 08} FAFSHA B
o4 § AR|e] Faolx, F AL AA EIAH A
Yt} shol 4 AA 7 B d o] o H, Typesrrorsl

i

status = converter (object, address);

oy 7] A object= A3 E 1ho] W A A o] 11 address— PyArg Parse* () 8o AEH void* A}
AUt ¥EE staus= Ad-F 2 Q1 WEo] A 10]1 W3l A3k 7:]_?" 0o]ojoF gt} W]
A9l 3}, converter T4+ Oﬂlﬂ E YA 7] 21 addressS] W& A 3R] 32 FE|Z FoloF &)

6.6.

2
D)
=y
Md
M
X
i)
A
ey
Sy
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converter 7} Py_CLEANUP_SUPPORTEDS HISI5HH, Q1 A} L& EAlo] AZ AdjslH T HAIZE 55
o] Wgtr]e) oju] AtHE v R e & H AT 7|3 & AT 5 AsUth o] F HA SZ ol A, object
uj 7} ¥ 4=+= NULLO] H Ut} address= Q8 53 22 3= Y

EAS=Y
WA 3104 ¥ 7: Py_CLEANUP_SUPPORTED 7} 3715 954
E|

p (bool) [int] AZH 719 =2 gh-& B2~ E (& 2] < predicate) 3} 31 TSI CHAAARFLE
Azttt Ao oW intE 18, AZlo|W 008 AAFYTE BE RS Ito] A S 5§
FUth gol o] = ge BlAES = ol tl gk AA 3 Y E-2 truthE FR AL
HZ 330 F7%L

(items) (tuple) [matching-items] 2 A= 2 o] 7Fitemsol Y= E W T2 9] 521 Fho] 2 Al 2o of
th C A S items®] 78 290 9ol O 3l of Futh Al 2o 2R D= FHE 5 A5t

“7 Z4(Frel AF S LONG_MAXE 23 AP E A2 5 AT A A5 U HAAZE 4 H A

%}-QHD} FA e S FAlE o U &S o X *o“’ HEZL 2Hg o 2 AUt (AR =, o

Sivt Col B Az E A BRI — el el APe BhE & dith
2 714 the ks £ W 2 AL A o7} gyt @% 25 SRl AL e & U Th 152
| Shol® Az} e ~E 9] Lol A 9147k Al A2 Lhepd

U
Bk s ojof FUTh — A B A AX 7} A A A & W), Pyarg rarseTuple ()
A C el 8-S A=A geruch

$ PyArg ParseTupleAndKeywords () Ag: 1o
DEh U @4, BE QS A8 ARE A
ol 21 F = of of gt

H A 3.39] &7}

ZH A P2EE A 7|ofA EFUTh FE 59 EAE2 ole] WA A oA & o] 5o E A FH U T
(PyArqg_ParseTuple () o] A 7)== of| 2] o] “AAH Z1).
i TR P AE= 7oA EdUth AuEE AY EAEE 712 ol WA A9 ol 2] wA]A] th Al
of & WAl A & AHE-H U Th -9}, T AZE AZ UL

T E A A Zﬂ*ﬂ = BE gl AA FRe B H 2 (borrowed) FR A FoHAL; Fx AFE
Z o)A upA AL

)

17 7} B 2E ) LA o_zm 9= A g
g2 datefopstng, o

ole} g ol AL = F7} A Eo EAD 3] Po] A & A Fholof Gk o] 5L
9 FEo| e AFetE ol ASHUTE 99 9 ©9) P 1Eo) 4 AR =, olH A wiA W5
QAo AFHE D A A7k AUtk of 29 P £ welol sl A3 A At LA o

o,

Mol 43 W, arg A7k T3 QA oF vl EAo
Pyarg_Parser() $4E & WEAL, 194 oW AAE
o 29 09l & Shel WA A2 AR Fyarg parser () B4k AN, 9%
ol o T BeE A=A e

API g+

int PyArg_ParseTuple (PyObject *args, const char *format )
A w7 ARk A a2 Hols o i) T =AEUH st
Utk *e‘ﬁﬁﬁ}fﬂ, AR S Whghelal A A3 o 9 & ‘:‘“ﬁf\l 2 14‘4-

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7HA 2] Q1AF7F obd va_listE WrolE Itk A2 A9 8HH, PyArg ParseTuple ()3} 54

e},

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
words[], ..
AxLG 7= HeE BF A s —A ote o Wi e 7 EA F U Th keywords
A A1 oA 0 ol ol g v A Y e W ol g2 9 BP I P
oh 4 oHE L NI TH A5 sHe, AR WSt 4 A% o9 2 A Y ok

e
filo

=]
gl

e

qul
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WA 3.600 4 A 9 A]-A g v /) ol gk Al o] 271 HlFyth

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format,
char *keywords[ ], va_list vargs)
A A g AR od wvalistE wolEdoE AL Al s,
PyArg_ParseTupleAndKeywords () & 3L gt}

int PyArg_ValidateKeywordArguments (PyObject *)
719 = Ax g9 717t EAFE IR &Ittt} PyArg ParseTupleAndKeywords () 7}
ARG E A e Apolwt 2P Ut o 71 A& olv] o] HARE 3 stY] wiE Yt

WA 320 F7h

int PyArg_Parse (PyObject *args, const char *format, ...)
“ol A 2etd” P9 AR 2| 2ES B35 ) A
METH_OLDARGS {7} W= 72 24 WM ES AM8-dh= S YUtk Al L= A wi7) i 77
240 AHgIHE RS AYE A 31, BE AL Eo] i B REY TELHE o BRoE
Mg FEE £AE QHUh T e RES RS Aeld pPo R Yo gom, 1
2502 A% AT 5 vk

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)
A FE AG3H7] Al 2R EAL S AHSSHA] ¢h= o] 2t P A1) v i 23], o] o R
A S AWE T FF U A E "ol Bl A METH_VARARGSE A Aw of o Tt A A
) M5 E =P FEL args® A2 o] of Gtk o] AL WA E FEo|ofof Pk, FEe
2 o] min ©) 4 max | 5] o] ok T Th; min¥} max: 2 5 YHUTh F 7k AAE T AL
of of 3w, 7} Q1A PyObject * W40l th3k E I E ol of FLiTh; o] 52 args®] o2 A A
oh a9 Fx7E 2 Uth angsoll A AlF8HA] b= A B A w7 W o B Dok A= A A A
AU Th Ol AT BE Al 5] 271315 o) o FU T o T A FFE B2 WHIAL args7}
R&o] ol L}, B2 50 R4F EFHE ARL wHF T Aol sHE 97 2 FH ek

g2 o] B4 ALgo o YUTh oFe B2 F A _weakres E9U] RE) 2204 ARG

ofo
i
rlr

ol

S — o] 52 o4 3914 A AR

-

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;

}

o] Ao\ A PyArg UnpackTuple ()oll th3t $&L& PyArg ParseTuple ()ol thdt o} &3}
ARez FEUD:

PyArg_ParseTuple (args, "O|O:ref", &object, &callback)
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6.6.2 7t 7=

PyObject* Py_BuildValue (const char *format, ..

2
Return value: New reference. PyArg_Parse* () Sr Al QoA WholS o= A3} FASE T W B2}
FABAE 7oz A S WS Uy S 9raa A of 8 7F @A 3 E NuLLS whakehy o}
NULL©| B13}ts] 3 of 2] 7} wk A sk o

Py_BuildvValue ()& B4 FES TS5 FFUTE W ZAL0 & o] 4 =9 &9 7t =
FHJS R FES FSFUTE =R FAE o] ] o] Q1O W, Noneg ¥HHet o} 8 &3] d1te
2 A9 E 238y, G 29 B9 7L 715t AA| 7 Folol A wiEE Yt 27 7F 00l 1<
FES M E oy, 2 W FAE S TR RO

s s¢ 2RO ALAY, viRe] W7t doHE A= A AlFst7] s A ez A
g2 o, 283 olE 7t EAFE UTE A7} Al St HM— Py_BuildValue ()7} BHE
A o8 FxrEA Utk &, 89 ZE=7tmalloc() & SE3+0 §FE R E
Py _BuildvValue () AEd, Atk Py BuildValue ()7} WHE ™ of 2ol Z=7h ol W&
2o i3l free () & SE3oF FUTh

Th Ao, 189 A2 Wl A Ut (53) 23 HY] 52 =9 &9 7} jESHeE ol A
AA FAUTEH [HZZ] S FE2 AT C 3o FJUh

TR Ao, |, FE E 4 =

=g 2R BN A FAH U AW shsh 2 T @) o
At obduth. o] 7€ 1 ER EALL E 0 A7 AA BEE o AT S

s (str == None) [const char *] 'utf-8' A I J2 AL3] 9-F 8 C EALEE go] A str &
Az AUk C AL 2AE 7} NULLO] ,None©] A& Ut}

s# (str == None) [const char *, int or Py_ssize_t] 'utf-8' A I Y& ALL3lo] C B4}
7 Qo€ ol str ANE ABF U C 24D EAE /b vULLo |, Dol 7k FAIS 1
Noneo] ukEHE L]},

y (bytes) [const char *] o] 22 C FA LS Fo]H bytes AAZ HEFUTE C £AHE ZAE 7}

NULL©] ¥, None o] 9135 U},

y# (bytes) [const char *, int T =Py _ssize_t] ©|ZA2C EXEH 1 4o & gfo|H AA = HI
FUTE C 2219 %918 7} UL o] ¥, Noneo] HP@r% Ytk

z (str =+ None) [const char *] so} Z<5 U th
z# (str == None) [const char *, int == Py_ssize_t] s#3} 254t}

u (str) [const wehar_t *] 1] T = (UTF-16 === UCS-4) t 0] E]1 9] 9-& & wchar_t W3 & I}o| A
fFfUZE AAZ WY FUZE W3 EZQE 7 NULLO| W, None o] ¥HgHg Yt}

u# (str) [const wechar_t *, int = Py_ssize_t] 1T = (UTF-16 === UCS-4) t| o] & ¥ ¥} 1
dol & vtolH FUI= 7”?<ﬂ§ HE o FUFI=E W3 XH 7]'NULL°]Eﬂ, do| 7} F-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} 251Ut}
i(int)[int] Y¥HC intE vlol A A4 Ax 2 AWt

b (int) [char] 9%} C charg Tho] A A4 Az =2 W3 o

h (int) [shortint] ¥ ¥} C short intE ¥}o]¥W AH AA = WSy

1 (int)[longint] C long intE dto|% A4 Ax 2 HE )

B (int) [unsigned char] C unsigned char< 3lo|¥ A4 AR =2 A Th
H (int) [unsigned short int] C unsigned short intE T}o]H A A& W33 ot
I (int) [unsigned int] C unsigned intE }o|X A4 AX = W3S}

k (int) [unsigned long] C unsigned long= I}o|® A4 A & HEE T
L (int) [long long] C long long< Fto]A A4 AA 2 WS rh
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K (int) [unsigned long long] C unsigned long long< 3}ol® A4 AXE W33}

n (int) [Py_ssize_t] CPy_ssize_t & Ilo|W A2 HES T}

c (Z°] 12 bytes) [char] HIo|EE UEU= Cint S do] 19 9o M bytes A4 2 W3}
C(Zo] 19 str)[int] FAE YEHHE CintE Zo] 19 stol M str AA & ¥ o).

d (float) [double] C doubleS F}o] M HE Az S22 W3]

f (float) [float] C float§ Tto|H H&5 A-H AE HEF T

D (complex) [Py_complex *] C Py_complex TR A S sto| W BA4 g WIS},

O (object) [PyObject *] sto]d AAE &ohA] ¢k APt (1 F7hsh= = 3
e A oL et B, SIS A B o] ol )& 1215 of
m #o 7 7kttt whebA, Py Buildvalue ()& NULLS WHeHE}A] vl of €
¥tk o} ol9) 7k HASIA) gksko ™, systemError7t A4 H U

S (object) [PyObject *] 02} 254t}

N (object) [PyObject *] 02} 22| vk, AA| o] = S5 F7HA1 7] A 5 UTh 1A} 2| A Eof| A AR
AAAE T2 AN E BE ) FETY

0& (object) [converter, anything] converter 355 53l anythingS 3ho] W AA 2 AUt} T
Q122 anything(vo1d* 2} & 8] of of BITH& AHE-5to] 25 o “A)” ol W A & 1l
SHA U, ol 2] 71 8 3HH NULL-S RESFs) ofF g T

(items) (tuple) [matching-items] C7}S A/ Q25 FE 71 2L glo]d F 22 Ao

ot

[items] (list) [matching-items] CZ}S AR 25 & 571 2L slo| A g|l~EE HIES T
{items} (dict) [matching-items] C3}2] A| A& T}o]# A5 C Y

7o YA elol slute] 35S Z7eto], 247k 719} gro = A U T
U BExdo o8] 7} Qo WH, SystemError 9L 7t AAE 1
PyObject* Py_VaBuildValue (const char *format, va_list vargs)

Return value: New reference. 7} 7|42 Q1 2}7F ol va_listE WopEQlttE= AL Ao shd
Py_Buildvalue ()¢5 LYt

6.7 #Ad W@} ZujY

L4

=]
=

S A EUE BAY

o

Sk
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).

e
H?‘J

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_ snprlntf()i}PyOS vsnprintf ()

=B CgolH# g &4 snprintf () 2 vsnprintf ()
E 28U 259 542 FA 2004 #2EC

G AFHA G 52 QWD TS BGHE

5

A,

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 > 0and format !=
NULL.

ZA;Fol vsnprintf () 7} YL FH & BA oh= vl BT ¥ 27]7}sizeE 51200 ER T} ¥ 2345t
W, sfo] ML py FatalError ()& SYH UL

o] &9 Wb F () 2t 2ol s A H ol oF itk
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When 0 <= rv < size, the output conversion was successful and rv characters were written to str (ex-
cluding the trailing '\O0' byte at str[rv]).

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

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

e Bt 2AY SPAH ZADONA A2 WL AF Gk

double PyOS_string to_double (const char *s, char **endptr, PyObject *overflow_exception)

char*

TAY s double® HEStaL, A3 A] spo]d o9 & DA A YL 8= AL AdL s
7 Aol 23 gl S 7HdE & O*D‘r% A& AL st stol 9] float () A7} 3
anggﬂm gﬂﬂwﬂ < A 2ALHA SHH I

endptro] NULLO|H, AA] EXES AUt EXdo] 15 A4 21 §2 35323 o] oy
W ValueErrorE YWAIA] 7] 1.0 vF&-3h o).

endptr o] NULLo| oUW, 7}5 3k 3t W2 F AL = WSHeal *endptro] W= 2] ¢k& A HA &
== B R ’\‘:;"7@‘2"43}. TAGY 27 MAHEVLRE &A5H A2 FR3st 58 9]
*endptro] £ A ] A2 7] 7| =5 A A 8t al, ValueError & ‘:‘a““/\l 713 -1.0< W&

<7} floato] A4S0l U 2 ghe hehd o] (& S, ole] BA o)A "1e500" 7} 1 £
dJdYt}), overflow_exception?}NULLO] ™ (A A3t 25 9} 3H7|) Py_HUGE_VALZ HF

ol o] HATA FHYrth 18R 4O W overflow_exceptiona 3lo] A o 9

Zhe] AoF U th; 1 o9& YA 7L 1. 03 ghekgtuch F A9 B, HEE g o2 A
HA FAE 72 7] =5 *endptr= A B YT

W3 F o o2l 7 HAASHE (o & S0 =] 75 o), AEs stolA o9 E AR -1.0
= e oh

B A 3.1 &7}

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

Z 3ok T 'r' o AL, A2

OFO rLOl‘
Sy
[

format_code= 'e', 'E', "', 'F"', 'g' G EE

l
precision2 0] o] of st FAJFH YT 'r' 2 E’_E% E—?ﬁ— repr () A& ]7‘“&14 t}.
flags*= Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 ¥+ Py_DTSF_ALT < 07} o)A &7 or & &

AFUTh
* Py_DTSF_SIGNZ val7} 57} obd W= /4 wiehd £4 2 <ol 5 4
Seuoh

e Py_DTSF_ADD_DOT_0- Wr3he Exldo] A48 Holx] 9

N
fo
rlr
S
filo

* Py_DTSF_ALT = “Tf iﬂ” e o 3
PyOS_snprintf () "#' A A} tf 3k A

pWWHWMMOHWL+LHﬂﬂﬂﬂ%§_ N _
Py DTST NaN % Shb2 445 ol, val7k 2H2F §3F &, B3 5 = NaN QS vhekgui o,

Nhe g A R AR o] 9l buffercl B3 A o A, Aske] AshsiE nuL ATk SEA)
= PyMem_Free ()& T&35o] ¥i3e Ex14-2 3 A& oF gtk

A 3.10] F7}.

H
H
tlj
av]
<

)]
._]
n
lH
-
=z
|
H
Z
H
H
=1
rlr

int PyOS_stricmp (const char *s/, const char *s2)

ulit

B AR 9t 24D AL of 5k a2

78] 2A Asdy

FAS T A A 231 stremp () &

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)

B FA TR Gl B4 WL o] F4t tha £AE FAISE B e A9 S strnemp () 9

7o} 27 25 3o
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6.8 2= A

PyObject* PyEval_GetBuiltins ()
Return value: Borrowed reference. 3 A)| 7 8} Effﬂ dojp sz Al S0l = o] glod g = Ae| e
Els

Q1 E] Z 2] E] 2] builtins 2] E A 2] &

PyObject* PyEval_GetLocals ()
Return value: Borrowed reference. A A A3 =& 4ol A A gAY e E WHEstA Y, EA) A9
Sz do] o NULLS REH Y o).

PyObject* PyEval_GetGlobals ()
Return value: Borrowed reference. A A A3 =& J2] A
T =g o] led NuLLg Ry o

PyFrameObject* PyEval_GetFrame ()
Return value: Borrowed reference. @A 2] 28| = AE] o] =& -2 wkghUch A Ad 59 =& ¢
ol led nuLL Yy

int PyFrame_GetLineNumber (PyFrameObject *frame)
frame©] AR A F & WS E MHEF T

const char* PyEval_GetFuncName (PyObject *func)
func7} B4, Feh 2w QAT A AW funce] o] -2 ST, 1A SO W func) B o) o] 5L
NLek g o).

192
rE
T
in}
2
irg
Ach
e

o
o
Al
v
)
-}

const char* PyEval_GetFuncDesc (PyObject *func)
func®] Fol wpet A FAE S v th W gl g F w4 =9 <), 7 constructor”, 7
instance” & ” object” 7} E¥HE Ut} PyEval_ GetFuncName () 2] A2} o] o] £ o] ¥ funce] A9 o]
e
i .

6.9 74 55429 2 ¢

ok

S

T

int PyCodec_Register (PyObject *search_function)
PECERERES S k)
$A480%, 014 257 ghkth, encodings M7 A& ZE el $4 24 P4 55 3 A
LEREREE

int PyCodec_KnownEncoding (const char *encoding)
23 H encoding®) 8] 5= s1e0] QA ol wheh 1 o]} 0L MR T o) Fot A A B
g},

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

object= errorsZ 2| F | & ] g Hltﬁ A23tod A1 A H encodingdl] T3] 2 AR A7 4=
ARH YT, elo] FoIH 718 & AE57] A errors b nULL A 5 et AT HE 2e
4= 9129 LookupErrorE WA ] 1/] t}.
PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. ¥t 9] 7149k t] ¢ APL
object% errors= 2§ o] H o 2] A 8] WS AHE3t] A ZH encodingol| il HAE Iy 4=
Huch Zdlo] HojH 7] = AH&-317] 91 @ errors7}NULL d syt JdIHE FS

Hl o
\__ o H =
—’[1 © 9 LookupErrorE WA Z Y tTh
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6.9.1 T4 x3] API

5 ol A, encoding A1 E -2 BF ARAE WSE o] 23| HBEE, o] fIAUSS
PAEAE LESHA] A DUth Zdo] O™, KeyError 7} A A5 11 NULL O] ¥F3HE )

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5] A encoding®l T3l Q1 79 4E 7143 th

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 5] R encoding®l U3t t] T 9 T+& 7FA 3 Ut}

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. A 7 encoding®l| ™3t IncrementalEncoder 2 A& 7} A& th

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. A ¥ encoding®| ™) 3F IncrementalDecoder 1A E 7}A & th

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 & encoding®l| |3t St reamReader HE & &5 71A 3 Yt}

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 ¥ encoding®| )3t St reamiiriter A E 2 45 714 3t}

6.9.2 fUFr 23 Y o8 A 7]-& 5= API

int PyCodec_RegisterError (const char *name, P\Obje(r *error)
Zl 2451 name 22 o2} g W g errorE THAUTE ZH o] AFHY T =

T Qe vl EGS s, ?l /I drEET nameo] error 7 7§ ¥
] 1 Z"E‘H ﬂ—ra SEFYch

ZW e 3Jr}9 <9 A E  UnicodeEncodeError, UnicodeDecodeError X &=
UnlcodeTranslateError«] AAEAE WolEo]=t|, A7 ¥ & EXF L vlolEQ] A|HE
ci5) ol 9] U EAGN A 2300l T 498 B v ol 4R E 22 dok
+y=z ]ﬂ 7“Xﬂ =g O}WL) S92 ST = ““J?/\] ZI AW, A 7F = Al 29
"41?4]94 e =2 E 011/‘1 ARV = ) "/P\] /‘]75}011 oF 8t= L Z A S A Fdt= AF-E TT=
= g2 RS2 a0 Py

425W 02, deiw -1& BEFh

Z}H
A

HU s
o O

32 ol
filo ik

=
=

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name 2.2 SE9 o & g W g5 5yt E43% 42 NULL
o] A E 4 =4, ojull = “strict” °ﬂ thstole] Ag &

PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. excS 9| 2] 2 T Al Yt}

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. 159 48 & AVH 1L, FUIE o3& FA &Yt}

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. I E= A7 Y o2& ? Y U+FFFDE X &3 ).

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. S+ AT Q7Y o 2] & XML X} 2=z 2 X33 o)

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. FUZE Q1A Y o] & Wl L A] o] 2A| o] = (\x, \u ¥ \U)ZE X33t

Y.

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. T E AT Y |2 S \N{...} o]2Ao]Z& &t}

B A 3.50] &7}
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F A AS

4
(o

o] Ao Y5t AA Y Y3} FHHA, L PR E R AR PO (N E Fol, BE 2 Y EE RE
A2 @) shol A 217 2 45 28T T A8 ) ek 7] Foll AH-LH 1, 5ol 4 of 2] 71 Al g o,

PyList_New ()2 THEJ AT, &5 o] o}2 NULLO| old Frto 2 A= 2] k2 g2 E AA e} 2o, A
2 2735 A k2 AA of HisiAE o] T8 AR 5 s Uth

71 AA) =2 & F

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 Wr&E 242 Al A 2]l g Ut} (£, Notimplemented 2] 3Z 3l
-’F—% %ﬂ’\] 7] 31 Rk oh).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
ﬁ]r?:lfpﬂl AA 05 A FUT ol 2] Al -1& Wkttt flags AA+= 54
o] A& YT WH AL & F Yo FH-2 Py _PRINT_RAWY U TH Tov
o] str()ol 7158 Ytk

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)
ool attr_name JJEZHE7} JOoH 18, 18X 4oy =
hasattr (o, attr_name)3d 53Ut} o] g4 ik AAZ3yoh
__getattr__ ()3 __getattribute_ () HIAEE S&73 =
FeaA L. ole] B g doefd o4l PyObJeCt GetAttr ()& AH&3H] Al L.

_ﬁ
Bore
offt
(]
0,
T
)
ox
off
e
Ir

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
o°l attr_name AEBHEZF o1&, 28 ¢gtod 0& W3
hasattr (o, attr_name)#}ESHUL o] e F4AAETIY

__getattr_ () 3} _ getattribute_ () WA EE &3 o
Ex T #AsE A= °*X119°ﬂ FosAANL. o7 H1
PyObject_GetAttrString ()< AFE3HAAI L

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. ZA R 09l A] attr_name©]B}= 0|59 o] EE|REE 713Ut A&5t4
JEZHE FE, A9stH NULLE U T o] A& Tto] W EH A o.attr_named} F5FH
=
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PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)
Return value: New reference. 2} A| 09l A attr_name©] 2= o] &9 o] EZ|HEE 7[A 3 YTt A&std
OEZRE =, At NULLS TR F U o] A2 ol W A4 o.attr_named} T

U,

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. @ A A2 tp_getattro €Fol vl X5 & dul o] E ] HE A & (getter)
@2, AR (k) _aice_o) 9t o S el R ERE ol ek 4719 MROO 1 2o 9]
gyl e d2a 9 E g5yl descriptorsol]l 2 ok AAH, tlol 8 Ha2aHE = <
AR~ JERRERT SASHA YL ¥ HlolH HAaHE &= 18 A dsynh 284 o,
AttributeErrorZ} @A g o}

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
A ool thall, attr_nameo]2h= 0] 52 AEFE S v ge® AAdUTh Asf A o9&
AAIZ1 A -1 Ry ok A ehd 02 Y th o] AL ol F & o.attr_name = v&
F5UUTh
VZENULLO| |, o] EB] R E 7} AA| =] A ¥, o] 7|52 S| A= Qi PyObject_DelAttr ()& HhA|H
NS
A A .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
AA ool thall, attr_nameo]Bh= ©] 5] AEYRE g v o2 AAFTUh A A L& T
A 713 -1 REgkU o A S5t 02 WU Th o] A2 Fto] M 4 o.attr_name = v&}
S5k
vZ7FNULLO| ®, o] E ] BE 7} AR H X 9}, 0] 7|52 H A Q3L PyObject DelAttrString ()L

Z diA= syt

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Y AAY tp_setattro xRl WX 5= I8t A EHE Al H (setter) £} & 2] E (deleter) T4~ 2
A S MROO| 1= 829 gAY eE|oA tol8 HAaaHE & 2, dAEE 2" gAY
glof = AEHREE A AU AAst= ARt ¢dd Utk 23 oFod, AR 9 (AUth
W) __dict_ oA EFFETFAAFH AU AAF U ZF8HE 00] ¥E&E 1, T3 A ¢kod
AttributeErrorZ} ¥HA 811 -1 0] ¥F3H Ut}

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)

2130 00l A3, atr_nameol 21z 0| % 9] o £ 2] =8 AA T T A5} Al -1& Waghth o 2L
ol E& del o.attr_named F5FUch

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
AR 0ol Y3, atir_nameo) 2k o1 5-2] O E 2R E S LA I Th A Al -1& VBT o] AL

gtolH EA del o.attr named =3 Th

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict___ T2 P E Q] A (getter) & H oF dubA <l 4. 234

gxqeg & by
B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict__t2IHE Y AE (setter) S ) 3 A 9 FF. o] THL YA g A S FeetA
eFuTh
= =] .

B A 3.30] 7}

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid®l 23] X H AA-E AF&3F] 01 029] 3 vl gt} opid=
Py_LT,Py_LE,Py_EQ,Py_NE,Py_GT =¥ Py_GE = dfupojof 3l Zzh <, <=, ==, |=,> T >=
of i F eyt o= stold £HA ol op 029 FSFH U 9714 ope opidol| sl &8t A AbA}
Juth 83 Al ¥l 3, A9 Al NULLS RESHH o}

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
opidol| &3 A B H ArbZ AHE8EA 013} 029 F2 WP T} opid= Py_LT, Py_LE, Py_EQ,
Py_NE, Py_GT B Py_GE ¥ Stupo]of 8t 247} <, <=, ==, |=, > T >=°] s F gt} o 2]
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A <12, A7t Aol W 02, 187 oW 12 v Th o) shol M E@4 ol op 029}
S5 Gk o 714 opts opidel 33 A4 U T

PyObject* PyObject_Repr (PyObject *o)

Return value: New reference. A7) 02] #2+4 BAL A ch 45eba 249 82, A5 51w
NULLS WU T o] AL ol 4l A repr (0) 9 F5 AU repr() U Baol o4

TEHEUh
2 34004 WG o] Fpoll= oAl L of A o] 2eH of glof &4 o9l S =88] WA
BEE T

PyObject* PyObject_ASCII (PyObject *o)
Return value: New reference. PyObject_Repr () X ®, AA| 02] A4
E=\U o2 A ] L5 AHR S PyObject_Repr () ©] RESHE A1 F oﬂ/ﬂ
012 Gyt o] A sfolxl 20 A PyObject,Repr ()l oJsf Wk 74-\%%
Utk ascii () WA goll o) ==H Uk

PyObject* PyObject_Str (PyObject *0)
Return value: New reference. 43| 02 =AY 32 A AT UL AZ Al Ex4
NULLS Whehehutt o] 22 sfojd t %
Al print () ol YA E SEF T

WA 34004 A7 o] o= oA YL oA do] 23E o] Qlo] 4 ool & 283 wElA
A= = Tt

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. A 08] vlo]EE TS A4yttt A9sd NULLE, Al 2354
HlolEE A& vt Uth ol o7} 47t obd wl] ol A EH 4] bytes (o) 2F 5 F YT
bytes (o) &t €], 07} Fgo|H 0 R 27314 H} |EE AA th4l TypeError 7} 2HAY g T

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
SN derived7t 2 2 cls F AT AU clsoll A SHEE o 15 Hhghelal, D9 A koW 0=
DB T o 7 A shE -1 B o

ds7t FEoI W, cls®) RE FFol thsl AAZ FAHUCH Bol = Shte] AAA 12 wHEkst
Avhe 10 B3, 124 go® 0o] ok

clsol| _subclasscheck ) HIAE7F Yo, PEP 311990 A E t 2 A2 23
st7] 98l == ‘/ID} —"’-f‘qx] %%3 , derived7} A Be= P A B F A of clse

dyrth = cls. _01143]’5]01 AsF U

dutg o %Eﬂé AA (5 typeolt 3 Sefj 9] <
A= __pases_ oEZREM )2 FHh29 FEol
2 s

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
inst7bcls A 2 clse] A B FH 20 Adav ol 1S HSkslal, 22 %] ¢ o 08 HH3kshuy o).
o 27} A Bk -12 whEkelaL o 9] & A g o

_4 mlo

m )
2
o
XN
=
~
x
~
c

S
-
o

(¢}

cs7F FE oW, clsd] BE FH Oﬂ sl AAE A FH Ut FoE 3hhe] HAbo A 1S wkEstH
Ahe 10] 53, 197 o oo] Fultk

clsoll __instancecheck_ () WA ZE7}F Qo™ PEP 31190 A9 H 2 A H Zef A A S ohd
7] Y8 &g Yt 137‘] ?%'i‘ﬂﬁnﬂ% S ZFANaT s AE FH AL uf clsS] A2EHAY

Uk,
2Bl inst= __class__ OES|HEE 7IFACZHN S 2E HF5= A2 AR S 4+ Id5

et
AA cls=__bases___ 01 EIN=S E(Hﬂoligiﬂiﬂ
%]
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int PyCallable_Check (PyObject *0)
AA o7t 2 EJNA BEFUTE AA 7S EolH 15, 2HA o 02 Wiyt o] e
a4k 4B o

PyObject* PyObject_Call (PyObje(fl *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. 5Z argsZ A& H A XL} YA & kwargsE A2 H o] 5= QA=
& Fol A AA| callables &% T

args'= NULL®] objofof ghuth, 12171 B 2 81%] oo d ¥l 28 AME314 Al 2. o] 5 9l AR}
I Q3R] ¢F O ™|, kwargs= NULLY 4 A5 U}

83t 3 AFE wkseta, A Y ol 2] & S A 7] 2 NULL-S WY T
o] AL gto]W THA callable (*args, **kwargs) < ZS3yrt.

PyObject* PyObject_ CallObject (PyObject *callable, PyObject *args)
Return value: New reference. S+& argsZ A& H QAAZ ZHE 3ol W A A callables 3 Z 3t}
AA7F D oHA] e d, args= NULLY 4 9l U th

338t 3 A& wkshetal, Aslstd o 9] & WA Al 7] 1 NULL= WHEHE Y T
o] 22 vho]d £ A4 callable (*args) 2 55 HHY T
PyObject* PyObject_CallFunction (PyObject *callable, const char *format .)
Return value: New reference. 7} 7|52 C QA2 S & ol W AA| callables EZ'GL\% t}. C AR}
= Py _Buildvalue () 2BtY T Ex1Y & AF&351o] 7]<E Yt} format-& NULLY 4 9loH,
A7 Al H A F U= EFE Y TH
AEoE 52 AE NEsla, Aviste o 98 AN 7 T NULLE BT,
o]AL gol W £ 4] callable (*args) & 55}

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

WA 34004 HA: formard] & o] char *olA HAFHAG U}
PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 7} 7§52] C AR E A A 0bj 2] nameo)2t= WA EE &3t} C
AAE= B2 A4S\ ok 3t Py Buildvalue () W EALE 71&H U
format-& NULL 2 4= 91003, 9l 2}/ A B 2] ekt Lhebdiu o,
43t & AE WEhetar, A et o9 & WA A 7] 31 NULL-S REEHE T
o] A2 sto| A FF 4] obj.name (argl, arg2, ...)%EFsFYrh

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

#3400 4 W7 : name} format®] @] char *ol| X WA 5 UTh

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.

430t 35 235 wksketal, Asfstd o 9] & WA A 7] AL NULLe WHEHE Y T
o] AL ol £AA callable (argl, arg2, ...)2FSHUC
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.

estd 8 A3 Whaksta, AvfstE o 9] & L A1 7] 3 NULLS RES Y o

PyObject* _PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwnames)

5ok v E 2E ARake], 228 5o A A4 callable & T,
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argsE A2 AA7F Q= Cuf Yyt

nargsf= 9 x| AAFe] =2} Ml A 9l £ 21 PY_VECTORCALL_ARGUMENTS_OFFSET QY TH(ol &
ZFZBIAAIL). AA QAL 7H 5,‘—-‘3 Ao B, PyVectorcall NARGS (nargsf) S AF&314d Al 2.

kwnames = NULL(Z)9) = Q12 1) ol 1} 719 = o] 89 2L 5 Ak th. FAe) 4%, 719 =
QA2 ke A2 A chgoll argsol ABRUTE 719 = A Ak] - nargsfoll B L v A A s
vk

kwnames= str @ (42 Fe 2 o Th o] A7 g 38 of ke, =
HEoE 52 AE VST, Aot o) 2 & LA 8

callableo] A| Fstttdl A Z 22 EZS AFSFUTH 282 ¢Fo, QA= tp_callg AHE3E

= Wakguh

31 o] P4t 2 H o] v shol 4 3900 A TFE o] g0
SAH T o] G4 & AHS VR, Thol B 39E A3 ZEES WAL F91E A A .

WA 3.8 =7}

PY_VECTORCALL_ARGUMENTS_OFFSET
W Z nargsf QAL A=A, D TEAE AIHOZ args [-1] = W 7516}—/,\— dE5UTH &, args=
gehE e oA Q1A 1(00] ebdUth S ZHe R Y th 33 vEEsl7] Aol args [-1] 3

=] 4 9 & ujult}, §EA}+=PY_VECTORCALL_ARGUMENTS_OFFSETS
Apgete Aol F5Uth o FA S AZH A=) 2 Fel8 FEo| AW TE (elf AAE
=gethe Ad s B 5 A

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
Fol X WMEF nagyf AANA AA AA £E W3
~PY_VECTORCALL_ARGUMENTS_OFFSETY} 553U T}

B A 3.8 &7}

PyObject* _PyObject_FastCallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
AR E AT} kwdier G2 2 ALH e B2 A8t _Pyobject_Vectorcall ()3 2
FUth 719 = A7} 9lo W kwdict= NULLY 4+ J5 U th

WEEE A Ao 220 A, AAE YR A0S Mg FH 02 MG, deA, o B
—EnyObjecthectorcall ()oll ¥&f <k7Fe] LA =5 F7Fe Ut S E A} A o] v AR S

FH7HE 9M e 7t 9l ek ARg-Sl oF Syt

e

I

Y t}. & A nargsf s

L o] e A Aol gol M 3,904 thE o] F o2 MAH I oA W o v = WG o] F7E
AP JUt o] 52 AL 3T, sto] W 398 &) T=E AT 0 S AN L.

WA 3.8 =7}

Py_hash_t PyObject_Hash (PyObject *0)
A 02 S| A k& Al 4Feta vEEH U o Aot 18 WHEgh T} 0] 212 sto] A ¥ 4] hash (o)
o} S5,
W 3.200 4 W7 : 9k2E] -2 o] A Py_hash_t Ut} ©] 22 Py_ssize_to} 22 37
Utk

Py_hash_t PyObject_HashNot Implemented (PyObject *0)

T
4z
fols
X9,
rr
o
4

type (o) 7} I Al 7153814 92eS UEY = TypeErrorE AR s 18 w33t} o] 3=
tp_hash €%l A2 wf E3F A2 DopA, = Elﬂ o o] sj Al 7HsskA k= HAIA
o= dYTh
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int PyObject_IsTrue (PyObject *0)
AA 05 Fo 2 7ot 12, 294 ¢kod 05 whEhth o] 212 sto] A ¥ 4] not not o
9SS FUTh AsshE 12 N,

int PyObject_Not (PyObject *0)
A o Ho 2 FF 0L, T9A ow 12 ABFYT. o] AL ol EAA not o9}

S5 Ashshe 18 BB
PyObject* PyObject_Type (PyObject *0)

Return value: New reference. 07} NULLO| o}f U™, A A 0] AA| & o 3| F3 ]'% § AA S 9y o

A5 517 Systemmrror A 7] 3 NULLE MBI T o] AL ko] M 34 type (o) I B

T of FAL B el B2 ASE BN SR 2k Ao AT A A5
L

PyTypeObject* 2] E?_]Ei S H33l= T %5 284 o->ob_type U4l o] 42 ALEE o] {7

gl vt

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
AR 07} type B o) ALt typee] A B Fold F& wEFYTE F w7 W BT NULLO] ofyf o] of
ok

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *0)
A7) 00] Aol & WEFI T, AA 07} Al A2} v
Ytk ol 2 7F A et ~10] vEg Ut o] 22 1}

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t default)
o AN 2AE Aol BBIUE WA A Po] & w3
__length_hint__ () & AFE38I A gS whastal, Ao g 7|2 %2
Al -1 W3 Yt} o] AL slo] M T H A operator.length_hint (o, default)2 355
U,

WA 340 F7}.

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. 2} A keyl| 3| &3l 02] 84 & Wl A W A5 Al NULL-E HH&HEHU T}
o] AL glo]H BHA o[key] 2 TS5t

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
A keys Ft voll wisg Ut Asf A] ol 9] & LAYA] 7121 -12 WHEHgt
Ytk o] A2 old FH olkey] = v} ESHULE o] e 11'41}

int PyObject_DelItem (PyObject *o, PyObject *key)
AR 0ol A A keyoll T e vl B2 A A g o, Ao s -12 wkeke
olkeyl ¢t &5 Fth

PyObject* PyObject_Dir (PyObject *0)
Return value: New reference. ©] 212 3}o] W 232 dir (o) & 553, A A 2 Z}°ﬂ ZR ] S e
(HlA NS 5 Ae) FJ2EE WSt A L o 8 7F 9l oW NULLS RESHehu th QIAH7E NULL o] |,
vhold dir () FHlstn], BA A A (locals) o ©] 552 WU o] B¢, A3 = o] &4
3= of 904 %}2@_ NULLO| RE8HE] A 5k pymrr_occurred ()& AL WEEH O

PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. ©] 21-& 1to]H &4 iter (o) & 553 1’4— A A 2 R}l O 3 A 22
ol & o] Bl & Wkehat AL}, AR 7} o] ] o] Bl g o] e o] WA 7“Xﬂ AR E Ut A E ol ol
4 912 TypeErrorE WA Al 7] I NULLS ¥HEHU o)

32
o]

°
v
o
S
flo
i)
o
rx
Mo
o
Q,
D

'_l
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72 A Z2EF

int PyNumber_Check (PyObject *0)
AA o7t A 22 EF S AFoHH 15 W&eta, 28R oW AZlS &g o] e
Eisngs: el

WA 38014 A7: 07} A2 A4H 1€ WU T,
PyObject* PyNumber_Add (PyObject *ol, PyObject *02)

Return value: New reference. 013} 025 B3 A3}, A5 A NULLS ¥ T o] AL glo|H &9
Aol + 029 F5FYc}

PyObject* PyNumber_Subtract (PyObject *0l, PyObject *02)
Return value: New reference. 0l 9| A 025 " A3}, A3 Al NULLS HESHsHU T} o] A2 glo]| AW %3
Aol - 028 F5FYLH

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 01T} 025 3t A3}, A3 Al NULLS 9133
Aol * o298t FE@YTH

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 3§ & FA13F A3}, A9 Al NULLES 9H3HgHU T} o] AL 5} o]
/y,q _u.z‘ﬂ_/kl ol @ OZQ—E‘:‘GH/]E]—

B A 3.50] &7}

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l-& 022 U+ A3}, A9 A NULLES WFEHEU T o] A2 “1 A A Q1
A4 A =35 o)

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)

i
ko)
©
Y,
flo
o
o
¥
Bl
r (

Return value: New reference. 01S 022 U 2282 zko] A A3k 2 Aol L}, A5 A] NULLS ¥H3H3h
ok WhSh gh2 “ZARA]” Q1 ], o] X BE A-’F’“ —7—7} :L/“}X] o7l EYUTLEH ol X2 REATE
2T e RdsULE ol e F 7H4 ArEAGE o 5 403 5 AT 5 A5 UTh

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l& 022 U UYWAY, A3 A]| NULLS 933U T} o] 212 o] 4
Fd4 01 5 028 FFFULH

PyObject* PyNumber_Divmod (P)Obje(’l *ol, PyObject *02)
Return value: New reference. W7 S+ divmod () & FZ YA L. A3 NULLE ¥FSHEH Y T}
o] 212 sto] W ¥4 divmod (01, o02) 2} S5 L)

PyObject* PyNumber_Power (PyObject *o0l, PyObject *02, PyObject *03)
Return value: New reference. W7 3+~ pow () & FZ A A 2. A9 3Hd NULLS HHSHshU T} o] A2
ol FH A pow (01, 02, 03)&FSHUL o714 03 = Ad A AUt 035 FAISHAH, 1
Aheloll py_Noned ABEHAI AL (039] NULLS A D81 8 v = 2] 4|27} 24 oh.

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. 738 A 02] 2] Zt(negation) &, A 3] A] NULLES WHEHstu ) o] A&
Shol W E A4 09} 558 o)

PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. 33 A oS, A3 A NULLES ¥I3tghu ). o] A
FEUh

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. 02] AAZkol L}, Au Al NULLES 9F3HguU ). o] A2 shol A %34
abs (o) &+ E 5 FUrh

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. /3-8 Al 02] H] E WA (bitwise negation) 2, A 9] A] NULL-S wHEHghy o}

o] AL shol M EH 4 02} 5T,

rlo
£
©
rx
=3
el
1>
+

@]

1o
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PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 012 0292 YZ 02 A|ZE 3 A5, A9 A NULLES WIS
Utk o] 22 shol W EBA ol << 025 B0,

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 012 02TH2 LEZE 0 F A|ZE
Tk o AL ol A FHA o1 >> 029 S HU L

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 013} 022] “B] E WY +=2]F (bitwise and)”-S, A 9] A] NULLES HFSH
Fuith o AL shol 8 BHA o1 & 029 FEHUL

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. 35 X 01T} 022 “v) E W v e} A =2] g (bitwise exclusive or)”, A 7j] A]
NULL2 RF&gU ) o] A2 shold £ 4 o1 » o285 dYh

PyObject* PyNumber_Or (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A| 013} 022] “¥] E ¥ = 2] g} (bitwise or)”’ -, A 3] A] NULLS WH8Hg+
Utk o] AS shol W BB o1 | 029 EEFL

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 & 3t A1}, A3 Al NULLS 983Ut} o] AARZ ol0] A Y
3 A 2k 2] o A (in-place) 5B B U T, o] A2 Tl A B o1 4= 029 55T

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 01| A 025 "l A3}, A3l Al NULLE WHEghU T} o] A4k ol0] XY
St A 22l ol Al (in-place) 3 F U Th o] AL Fol M #7401l —= o029} TS5 FTh

PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 53+ A3}, A3 A NULLE 9183t} o] AAF2 ol0] 2|
Sl A A2l o A (in-place) BB LI . o] AL Tol £ ol = 022 ESFHITH

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 025 9 2 #4135 A7}, A3 A NULL-ES WHEHgH U T}, o] A2 0]
o) A 2181 A A2 ol A (in-place) 5B Utk ol AL el £4 ol 6= 029 S5 HU T

B A 3.50] &7}

PyObject* PyNumber_InPlaceFloorDivide (Py Object *ol, PyObject *02)
Return value: New reference. 01 022 U+ -4 & 2 of (floor) L}, A 9] Al NULLE ¥F3HgHU T}, o]
Q4HE o10] 2| 918 A A1) ol Al (in-place) 5 B VI Tk o] 2L Fhol 8 £ o1 //= 0291 55 R
Uk,

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

e
k)
i
>
£
>,
=
c
=
o
2
rlt

Return value: New reference. 012 022 = 8H4 Zhe] 2 A sk Z4kzko| U, Al o) /\] NUL LS ¥Esshy
O, 8 g2 A AT, o] 2 RE 5 47k 2AH o) 7] BRI L ol A B E AeE
A Fe syt ol gre F A AFE AT W FE A T E %%2}4 A&y Th

o] AAHE 010] 3] 215 A 72] ol A (in-place) %8 U

PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. o1& 022 Y+ U A, A3 Al NULLES WSt} o] A AR o] 9]
248k A AF2] of| A (in-place) 7 FH Ut o] A2 3ho] W £ ol %= 029Jr FsdYTh

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. U7 S+ pow () & 230 A L. A3t NULL% Hk3kshu o) o]
Q1412 o1 o] A 18k A 22 o) Al (in-place) 5B F VI ch. 1742037}@ Nonedl wj ste] 1l £4 o1
**x= 029} 2E A kO™ pow(ol, 02, 03)Y AA ALY 5T UrL} 035 FA| ™, I
A2l ol Py_Noned A4 Al L (039 NULLS AEstd 58 vz e] AA 27 g3y oh.

PyObject* PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 0l & 02WHE 4 Z£ 02 A|ZE 3t A7E, A3 A NULLE ¥HEHS}
Yt o] A4E2 ol o] A1 A A 22| o A (in-place) T FF U T} o] 21 to] W F7 ol <<= 02
ot FSdYTh

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 X 0l S 0292 L E2& 0 72 A ZE 3 AE, A3 A| NULLS ¥HEH
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durth o] A4k ol0] A A A 22| o A (in-place) B H U Th o] A2 3] ol >>= o2
o} F5 T

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. /33 A 013} 022] “B] E ¥ =] (bitwise and)” <, A 3] A] NULLS ¥F3}H
gyt o] A4k olo] A °4?5Pt5 A 22 ol Al (in-place) 5~ F B Ut o] 212 Tho] W 4 ol &= o2
AT

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. /33 A 013} 022] “H] EH vl E} & 1= 2] & (bitwise exclusive or)” <, A 3] A]
NULL<Z 9H2Hgh o} o] ?i’&ﬁ ol ©] A A5 A| Ap2] ol A (in-place) 3 U T}, o] 212 5t M‘i =%
ol *= o2%}FSFYLh

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. /-8 A| 013} 022] “vH]E X =] (bitwise or)” <, A3 A] NULLS WF3HsH
Uth o] A4k ol o] A1 A8 A AR ol A (in-place) 33 F U th o] A& to] W &7 ol |
FsgUTH

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. /3-8 A A4 AAZ AEH 05, A3 Al NULLE W& YT} o] A&

Shol 4l EHA) int (o) 9 55 g Tk

PyObject* PyNumber_Float (PyObject *o)
Return value: New reference. /33 A] float 24 2 H3H 0E, A3 Al NULLS WISt} o] A2

Shol A 94 float (o) 9 EE I TH

PyObject* PyNumber_Index (PyObject *0)
Return value: New reference. /35 A 3ol A intZ HE
TypeError o 9] 7} &8 g oh

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. 3 ns A —,— baseS /\]——9-*1] A HEsE X192 wiksghu o) base Q1 X]——
2,8,10 = 165 sprtofof itk 42,8 == 169 3¢, vkshe
Y0x 9] 2% FA A7 22k kol BTk nol Fhol A int7k ob] B,
EEETS

Py_ssize_t PyNumber_. AsSsize_t (PyObject *o, PyObject *exc)
o7t A% 2 oA 5 908, 0% Py_ssize_t 0% W] WAFUTE TEo] A3, o] 9 7}
A5 - 1o] Bk U o,

i}
Q
e
>
B
>
=
a
=
&
filo
rﬂ‘.
rit
¥
v
v
>,
£
>

o7} Shol A intE W= -/“_ AR 9 Py _ssize t o2 MBI = A|Z 7} OverflowErrors
WA A 7| E, exc A A= WHAAE o 9] 9] & (YHIA 2 F IndexErrorY OverflowError) YU
O exc7b NULLOI®, o 8] 7} A 94 1 ghe 29 A4 PY_SSIZE_T_MINO &, %] A4t

PY_SSIZE_T_MAXZE ZFZ Ut}

int PyIndex_Check (PyObject *0)
o7} A& A~ A= (tp_as_number 7+ 2] nb_index €5°] APA AFUTh®E 1S westa, 18
oo Og nksbarU ), o] Bt gAl A2k )

)

73 A2 =Z2 T

int PySequence_Check (PyObject *0)
AAZFANBAZ2EZ S A FsH 1S W8st 1y, 2282 9o 02 ¥yt _ getitem_ ()
W7} Sl shol 1l 2ol 28] A dice AH Zela7) byl 218 wekele Zo] 5954l Al 2.
QurA oz ofd ol /2 AUk A BEF 5 G MEAULE of G4 T4 AT IV

Py_ssize_t PySequence_Size (PyObject *o)

Py_ssize_t PySequence_Length (PyObject *o)
AE Al Al 00 AA 5 ek, Afehd -12 WU T o] 212 to]H A 4] len (o)
ot s
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PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 012} 022] o] o] £ 0] 7] & ¥I3ts} 11, A 9 3} NUL
AL ol HAA of + 029 FEHILH

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. A2~ A 05 count A WHE3 235 H13131 AL}, A9l Al NULLS
wigkstuch o] A& gto]W A o * count =5

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. /35 A 01} 029] o] o] Z o] 7] & Wk&s}al, A3 3t H NULLS 9HH3HY
t}. o] 4k 017} A1 A5 A ZLE] ol A (in-place) 3 F U th o] A2 Stold FH A o1 += 029}
T

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)

m[o

SES =Y

Return value: New reference. A2~ A 05 count A WHE-3F 235 9133 AL}, A9 Al NULLS
WSSk T o] A AR o7 X8k A =} ol A (in-place) <~ E Y T} ] 2 vlolH A o *=

count 2} &5 Fh

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference 0 i AR R AE visst AL A sHd NULLES Hvststy ) o] AL
gtolH xd A o[1] 9 TS T

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. A A2~ AR 09 i12}i2 AFo] 9] &8lo] 2~ & ¥I3sl Ay, Al 9 54 NULL
= Wyt o] 212 sfol W m@ A o[i1:i2] 9k ES P

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
AR vE 0] i WA L 40] HAFUTE AhSA ) S WAL -1 WU h 435
02 WHgUh o] 212 ol B oli] = v TS5 FUTH o] T vel tist Fx ]
FEyrh
vZFNULLO]|H, 2 47} AR S R gL, o] 7|52 PySequence _Delltem () AH&S 93 d A5 U5

e,

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
o AA i AR 245 AHAFUTH AFetd -1 AU Th o] 22 ol 4 del oli]%}
S5k

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
NAx AR vE A D2 AA 02 ilo| A i2 AFo] ] &efol2of tdduh o] 22 who] W &4
o[il:i2] = veESHYTH

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
N A2 AA 09] ilo) A i2 o] o] & e}l 28 ARG Th A s -1 MBI Th o AL ol A
T del olil:i2]9tF5FYTH

Py_ssize_| thSequence Count (PyObjecl *o0, PyObject >‘<value)
00l = value®] 5 & ULE F, okey] == valued WS keyd & wHEgUh A
S3HH 12 WAL Th o] 2L Shol 2 BAA 0. count (value) o F ST

int PySequence_Contains (PyObject *o, PyObject *value)
o0l value7} =4 AU T 098] & F 37 valuest T2 18 WA, 18 X] koW 0&
vEgkshu 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, P) Object *value)
o[i] == valueg WHahe A WA Ad2 g WBFUT o2 A -1 BT} )AL
glolH A 0. index (value) & 53 th

PyObject* PySequence_List (PyObject *o)
Return value: New reference. A2 olE B oot 22 &2 7}
A3 sk NULLS RESHeU o). REehE 2l AE = X
list (o) &} F5 Yt

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. N @22 o|HHE 02} 22 Y &S 713 52 AAE wt&dst A A

K
Mo
pa )

|o

K

§
ey
AW\
Buig
o,
o
flo
k=)
s
=

o
1>
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ohE NULLS MRT T 07} BB, N2 B2 083, 294 o FEol A
g0z nEo] AUtk o] AL glo| A —L’?jé} tuple (o) & F5 Y}

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. A A2~} o B 2] & 0Z U} 2 PySequence_Fast* Al Y oA AR
& 9l A7 2 WA A7 A2 o] el Bo] ol mE WX HAER Agelol

TypeErrorE WA Ut Asf A] NULL-E vFSHGHU T}
PySequence_Fast* &4+ o7} PyTupleObjectW PyListObjectdtdl 7} 3111 02 H o] E
LEof AF AA 2587 wf Zol o] FA o] 5 S h
CPython & A A2 2, 07} o] W] Al AL 2] A E W, RESH U Tt}
Py_ssize_t PySequence Fast_GET_SIZE (PyObject *0)
09 Zol= walaly|, o7} PySequence_Fast ()°l 93] ¥3= ¢,
<

g 7Yt A7)+ oo WS PySequence Size()E
PySequence_Fast_GET_SIZE ()= o7} 8|2EY FZoletal 714

m%
5
39
[o
[m 1t
fu
n}
)
i
<
i

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 02 i A 2 A5 ¥I33}=1|, 07} PySequence Fast () °l 2] 3
WS QL 37, 07 NULL o] ok W, i7F A A Woll Tk ZHg ok

PyObject** PySequence_Fast__ITEMS (PyObject *0)
PyObject & Q€1 2] 315 v A& whakguth 07} Pysequence Fast () o o3 whEks] 9131, 07}
NULL©] obu2har 7Hg ot
B AEQ 77 HAHY, AT o] F5
A7 7R 5 Rl B AT SR W

ad)

= A A S 5 Aol Fol st Al 2. mebA, Al d
E B & AR 2
PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)
Return value: New reference. 02 i AR 245 wE3 A, A9)sd NULLS ¥FEgHU o
PySequence_GetItem()2] W2 & Al o] X 4k, ool 3 PySequence Check () 7} &2l
ShA) 911, 54 Q1El 48 2 A5 eh U ok

74 | =2 & F

PyObject_GetItem(),PyObject_SetItem() & PyObject_Delltem()E ZAZRI}IHA L.

int PyMapping_Check (PyObject *0)
A A ZEREE AT Eeelde AR E 12 UAAD 197 ol 02 WY
Heh _getiten () WHE7} e shold Sea0) 9 1¢ wBDOE Aol F2AHANL,;
QUASE ANHE A BE DO & g/ AEDUD o BoL B4 45 TUD

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
B3 A AR 09] 7] £ 5 WAL, AT SHE 12 AT ol ol A4 len (o) I 55
ok

PyObject* PyMapping_ GetItemString (PyObject *o, const char *key)
Return value: New reference. =A< keyoll 3] F3l+= 02] 2 4} A9 A] NULLES ¥FEEHU T o] &=
o)W EH A o [key] F 5T YL} Pyobject_GetItem()E FERFFAAL

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
A 0ol A AL keyE gt vell M3 dych Aafshd —15 gty nh o] A2 skol £ o [key]
= v9]— ZE=3ht} Pyobject_SetItem ()T ZRIAHAAL. o] 4= vl T
FEYrh
int PyMapping_DelItem (PyObject *o, PyObject *key)
AR 0o Al A keyoll THE o182 A AT A5 -1 WA o). o] AL 5o W E4 del
olkeyl &} 55Ut} o] A& pyobject_Delltem ()2 A YYT}

g
ks
BN
frt
ol
N
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int PyMapping_DelItemString (PyObject *o, const char *key)
A 0o A EAD keyoll thet w2 A AGUTh AshatE -1 BBGU T ol AL Thol A #
del olkeyl® S5t
int PyMapping_HasKey (PyObject *o, PyObject *key)
w33 A ol key 7] 7 .0 W 12 WIEkSLR, TR A oW 0L WL Th o oA B4 key
in Og};a 61L43+ ] Lf\L-alAlxaslé}L1E+
__getitem () MIAEE TE5E 5o AT oot AABel KA. o] BaE
vk o ™ Al PyObject GetItem ()& AFESHHA L
int PyMapping_HasKeyString (PyObject *o, const char *key)
w3 AA ol key 71 7F Y o1& WEAStaL, T A ¢k o™ 02 R T o] & ol A A key
in o8} EE3HUL) o] T4 A A F 3T
__getitem_ () MIANEE T&5t3 YA AL AAE T ¢ TS E o= ARl
FoAHA L. o2 Hu g o thal PyMapping GetItemString ()& AH&8H Al L.
PyObject* PyMapping_Keys (PyObject *o)
Return value: New reference. /38318, AA 02] 7] E|2EE w33y} A std, NULLS ¥HEH3)

e},
WA 3TA WA ol ol Tt Bl A e FES MBS

PyObject* PyMapping_Values (PyObject *0)
Return value: New reference. &3+, A A 02] Zk 2l

Yk
MA3TNA W o Aol F47t Bl AEY RES MBYL U

PyObject* PyMapping_Items (PyObject *0)
Return value: New reference. A3, 214 o0 A= ‘1-% YAEE 93t o] 7|4 2 2L 7]-
%42 B REIUCTH A5 5, NoLL

& wakghy
MA3TNA WA o Aol T4 P AU R RS

m
fr
r]I.
rlet
s
°
Iy
>
£
ok
[E
Z
(@
=
=
o
rE
rlet
o

19

7.5 olElg|o|E]l =2 EF

 REEEEERE EMEL R S Tt
int PyIter_Check (PyObject *0)
AA o7} olElHlolE 22 EZS A Ysd IS S8 E U
PyObject* PyIter_Next (PyObject *o)
Return value: New reference. ©] B €] ©]/d ool A Th3 342 WU o) A= o] B & o] § of oF Tt}
(o1 AS FAsh= A2 T2 A I JUth. G2 7ol %12‘35, o 9] 7} A A F A] ¢k A El = NULL
2 ST B8-S A 5ol 7l A, NULLE WS T o 2] 8 AL o,
14

olH# olE & olH o] EStE F2E At Y, C I EE old Ao ® FHojof gt

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

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

}

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

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

(Th& sl AT oll A%)
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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 HY =2 &F

ol Mo A AR & 9= oW AX & SR w R v d = v o] gt AMAE YT o]yt
AA o= WA bytes & bytearray, L8] array.arrayQt 22 45 37338 o] 3 Yt} A 4=}
ol B 2| & ol R Ay x| A 2L 5PN BERE AA FS AT+ AU
ole et G- 77 19 u 7t YA T (otutE) 2 W R W o o A= FeH EAS T
it oW F3el A= S BAL glo] A4 ws ol A aste 2 o] upgh A g Tt

Shol e Cazo A va 22 e g0 o /52 ATPUTh o Z2E

i
=2
rlr
r
N
)
A
rg
o)

o 2R S A=, AA 2 FA] S Tl ol B ol i ZAEE E7] A3l o 7HA WS A

AFUT (G5 Sof A= w7 H=),

bytes & bytearray?} 22 7hhgt AA = s B E vlo|E A F P40 r =T T8 JE =
7F53dUth; o & S0, array.arrayol] 98 &5 = 242 HE Hlo|E Zho]l B & IS5y th

W3 AE o]~ £2uA} o= 3t AA Y write () FIAEYPUTH W T AEH]AE F3] 4
HlolEE W H Y 5 9l BE AAl= 3ol 7158 5 A5 Uth write () 7FAEE AA 9 W F W&
gk 97] A8 AAARE B QA ¥E readinto () oF 22 ThE WA =& A& W&ol 27] AA| 27}
2ok ¥ dHF ol AAZEH7]-227]18F ¢ 7] AR W HE AE AR 5 &AL ARE 5

== .

W) ole} sl o] 222) 2ul A7 4 Aol i) 13 Qe ol F A 7 U e

30

A7 EF W7t He B84 oW pyBuffer Release ()& &M oF FUth. 137 31~
T EAE AT dS U

ohe AA Y whol 2] vl ol Bl g shold Zz aevio)A wF
- £ (zero-copy) S0l 4 Wl AUZ 02 AHE T 5 AUk o
= 2 4314, 9919 ol B2 shol W == 2 e ol 7] o} 7] =2 5 9
oho M EEE C S 2 A5 Mdd 5 gon], £ AA eholnelel 2 Agw ] Ao 24et7] ¢

Ho oy o o
o €

1] W22 B2 S5 g3, v o Bl 5 Q1 v K 2] (in-memory) B4 0 2 22318 o5& A2 ]
A48 4= &
shol 41 1] 29 v o Bl B3} 2], W5 pyobject ZAH 7 oh et e C

o 43
e A BB BAE 5 AUk 13 E g sl 38
[e]
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A3 5= (exporting) AA S 2 SHE HEHRE A G 3] AA] L2A S FRFHA L. W

i)
e
ne
|o
v
gE

Py_buffer

void *buf
W Beo o8 71ed el W Fxe] AS 7he 7l TOAE. o] 2 A1 E 2} exporter)
st | A e E5 W RE XY = AsUth oAl & 501, 59 stridesE AHEsHH
ol vlEe) 250 22 7l d £ %ok
A% Qe A, ghe M= BEe) Age AR P

void *obj
A B E poring AA WH A FE Fzr 2u A7 2§,
PyBuffer Release ()] Y& A5 o2 ZH4AS T NULLE AAFH YL o Ix= &

F C-APL 59 Whek k3t S5 3 ok
E43 A E, PyMemoryView FromBuffer () W} PyBuffer FillInfo ()& ZFRA
Al (temporary) ¥ ¥ 2] 7%, o] == NULLY Y th AREA S 2, A3 3= (exporting) 2 A &=
A A S AFL&8FA] Folok Tt}

Py_ssize_t 1len
product (shape) * itemsize. <& wjgde] A, st vreg BE29 Aot Ed%
((char *)buf) [0] OlA] ((char *)buf) [len-1] HAY AN 2E AHA S A3+
Ao W7l SuE A9olw S RFUCh )R o2 e R HL pyEUR STPLE
PyBUF_WRITABLEJ YT

© o

L.
T

int readonly
H#H7F 7] AGAAE Yl = BA 7| YU T o] BE= PyBUF_WRITABLE Z e 12 Ao

gyt

Py_ssize_t itemsize
9 249 qE g7Mo]E)YYTE NULLO] ofd format Froll €& H struct.
calcsize () 3 25Uk
29319 9]: 28| A7} PyBUF_FORMAT Z 81 glo] ¥ E R A3, format-S& NULLE A
AE AT itemsizews A3 Wl A9 s ZHUTh
shape©] Q2 W, product (shape) * itemsize == len EX|7} A& A Yt Au|ap=
itemsized AHESte] M B E G 4 s h
PyBUF_SIMPLE ©|\ PyBUF_WRITABLE 832 A3 ZF shape©] NULLO|®H, AW A&
itemsizes FA|StL itemsize == 1% 7}A & oF gt}

const char *format
0 o] Y8 MY struct BE 2EY EHYI NULEE 224, o] Z o] NULLO| W,
"BU(RE Rl Hhol B) & A B ok
o] AT = pyBUF FORMAT Ze| 12 Ao th

int ndim
W2 7bn 38 w2 el A9 4 008, burk A2EE JHhlE 9 382 e
AUtk o] A%, shape, strides W suboffsets+= WFEA] NULL o] o] of gt}
U] 32 PyBUF_MAX_NDIME H U] g 5 642 Al gt A &A= o] AlgE &5 o
shH, ThAb W 3 9] 4 H| A= PyBUF_MAX_NDIM XA 7FA] A 2] & 4 glof of gt
Py_ssize_t *shape
n-AH A ' w2 e RgS UEtW = do] ndim®] Py_ssize_t ¥ ¥, shape[0] *
* shape[ndim-1] * itemsizex lend} Zrofofk dhch

2% 32 shape(n] >= 0Z A|TF Yth shape[n] == 09 AL 5ES FY71 42T
Utk ZHA 3 A B = Haek i d & st Al L.
shape H} & & u] z}o]l A ¢} 7] A& YL T}
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Py_ssize_t *strides
Zr b oA A S AE 7EA 7] 93l AV bol E 8 Al E3te 4ol ndim®] Py_ssize_t
uj &,

sETholE ghe el B4 4 A5UTh AN o] 4P, At EE HE Pgol
¥h &H 7S stridesinl <= 091 298 A2l @  gloloF Gtk AT L 24 e

WS FARIAHAIL.
strides W] @2 au|x}of| Al 81 7] AL Ut}

Py_ssize_t *suboffsets

Z0] ndim® Py_ssize_t Bl ¥. suboffsets[n] >= 0 H,n HA LS upet A A= gFe
ZRlEolal B 9 A 712 o % (de-referencing) T Z+ Z QA E] o] B & u}o]E &2 UEhy
Utk 39 A B 2 Z A 7k A F=2 (de-referencing) 7} 2 81 A] Qkofok 3HS 1/].1;].113141;],(?3/\
2 B5oAo AEgte|E).

2E AN 230l $51 (5, 227} DA o)
ok

ol 3o M E Fd-2 vho]x ojm A gho] H gl g (PIL) ol A AHEF Uth ol gt v & 8 4

A 2= of] g ARA 3F 82 Ak v €2 R SHY /\19_-
o

anl Aol A ¢ 7] AE 9Tk,

O

, 0] == NULL(Z]E3h) o] o] oF

suboffsets vl &

void *internal
o] Z1-& A|-F 8+ (exporting) AA| o]l o)) HEA S Z ALEHUTh & 59, o] A2 A2
(exporter) 7} A2 A 2" 4 gl o, B 3 71 3l A2 ) shape, strides E suboffsets B] & &
af| Al & oF sh=A of] T 3t & EH:’- = ﬂ ot dl AFEH U TH &uRE7} o] ghE WA A= <
F Ut

762 H3 A 73

W 3=t 7] Pyobject_GetBuffer ()&
el o] =2l A Fx Aol aA o
2748 7) 93 flags AAE AH&F T
BEpy buffer BE& 873 3ol oo RastA] ¢hA Felgyrh

ko
o

A| & 3}= (exporting) A A Z H 5

,‘_TEH o
o = .
4 gone anAe AT 4 de A4S A f82

U2 == flags® FF= LA 9oL A SvHE Fe® AR Ak dU T obj, buf, len, itemsize,

readonly, format

PyBUF_WRITABLE

readonly BEF Aol A=W, AT A= H}E}‘] 7] 7k 3w 5 & A5 517

U A s Ei*ﬂok?&‘%ﬂr. :/.E‘X] ko™, Al F At ¢ 7] AR WE 7] 7hs WHE

B 5 QAT BE 2u 2ol B3] QAL § A5 oF T

PyBUF_FORMAT
format BEE Aotk AAH W, o A= Suk=A Aok Funk. 1A o
o] ¥ = uk= A] NULL ©] o] oF gt}

PyBUF_WRITABLE-S Thg A A9 RE e 19 2 4 QlF YT PyBUF_SIMPLEC] 002 HoHE=,
PyBUF _WRITABLES =3 Z 12 AL o] A 27 753 WA E 8 & 5+ g5y th
PyBUF_FORMAT=2 PyBUF_SIMPLES A 93 42l e] Zef 29 2 4 g5 th PyBUF_SIMPLE2 o] v]
A B(EF Qi ulo]E)E o )3t}

ml
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shape, strides, suboffsets

Hmelel g T2E Aoste Suat Bws} Fadts £A2 GdFg U 2 Se)as 7 obeol
e Felad mE v =S £
274 shape | strides | suboffsets
SR AT
PyBUF_INDIRECT yes yes 45t
yes yes NULL

PyBUF_STRIDES

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL

CUXZERASZAHSHAZE (T g, 2Ego|E R E X 7|5 18R Q7= Tt
~Eotol= A7} gl W, W5 L C-e1% ol of of k.
23 shape | strides | suboffsets | 9154
PyBUF_C_CONTIGUOUS yes yes NULL C
PyBUF_F_CONTIGUOUS yes yes NULL F
TC -
PyBUF_ANY_ CONTIGUOUS yes yes NULL CE<F
PyBUF_ND yes NULL | NULL C
23 2H
BE e aHe o Ao Zeha 2ol os) B A HUTh B4, WH TREZL 4F A
He2@dsdd 2922 AFdych
0e EolA Uk AYEA 2o A4S dudun., awAs d44L Bues) 96

PyBuffer IsContiguous () Z&38oF gt}

olw

70 Chapter 7. 34 73] #)



The Python/C API, & x| #] A 3.8.18

3 shape | strides | suboffsets | A<4] | 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 33t uig
NumPy-~€}2l: shape 3} strides

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

ndim == 00|, bur7}7}8| 7| =W 28 Y X7} itemsize 27|19 2422 | AFH Yt} o] A%, shape
I stridesE= 25 NULLY Y Th

strides7}NULLO| W, Bl €2 2 n-2d CHfE 2 | g Utk 2 %] ko™, &u| At th5 3} 2 o]
n AL o ol A 230 of e

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

A4 AFYR o), burs
gz e FEYL 2

e
rln

AA m R E5 e ZE AAE 7H 2 5 5 YT AlE A (exporter) £ ©]
}

g4 5y th:

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
mrrn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any (v % itemsize for v in strides):
return False

if ndim <= 0:

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

return True

(Th5 sl A el A%)
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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-~€}¥: shape, strides 2 suboffsets

Aut g5 2o &, PIL ALY v Fofl = A9 o3 848 7}X1 @ 7] 93l wpetok 3h= 2 Q1E 7 23E
F AFULH A& £, €9 3-2Y CullE char v[2][2][3]1+ 2709 2-2-4 sl & 7}\:45% 2704
FOH MEE E % 95Ut} char (*v[2])[2][3]. suboﬁsets Ed A, o] F —LO]EJ% bufr9
AlZF BB Adu= 2 = =, HEE Y o= YA A uf A2 &= = F N char x[2][3] W€
zrH B Yot

&2 NULL O] o} strides &} suboffsets 7} 1S wf], N-x}g 1A 7} 718] 7] = N-X- vl 2 o] 840 o 3+
ZAHE M= Yyt

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 W3 &4 g

int PyObject_CheckBuf fer (PyObject *obj)

obj7}t W3 QB o]~ S AP 1& Whehstal, I3 A oo 05 WhEhehy . 10] wkekdE uf,
PyObject_GetBuffer ()7F 58 ZAoletal BAsHA = ‘{%%Ll o o] e FEATI U

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsol] A/ A H ) Z viewE |- E=F exporterol A L 4L B Th Xﬂ—T'—X]-(exporter) 7} A 538 53 9
‘:H HE A3 4 §IttH, PyExc_BufferErrorE 9271, view—>0bjE NULLE o AR, -1

£ sk of g,

A F5HE, viewE A $ 11, view—>objE exporterol t) 3t A 5“7‘& AAE T, 0L vkt 8%
A

S 9 AR =E 2o AdstE A2 H (chained) ¥ 3 FF A9 A%, view—>objE exporter THAl o]
ANE B2 4 AHUT (15 AA F2AE 2A D),

PyObject_GetBuffer ()| & ZFH N §&2 PyBurfer Release () o] tis $&3 &
o] Fojok gtuth malloc () & free () & AR UTE webA, &8 27 Mo 2 243 o =,
PyBuffer Release ()% Zéz]’%] st S &8l oF il

void PyBuffer_Release (Py_buffer *view)
H 3 view S OH AlBkal view—>objol thet F=x Sl+E FAA YT W7 H
o, o] g8 W= SEeof Gtk 1A @ }

PyObject_GetBuffer ()5 3] QA L2 WFH o o] §4E 5&3h= A2 o H YUtk

Py_ssize_t PyBuffer_ SizeFromFormat (constchar *)

formato] YA B itemsized WU o] 4= o} 2] LA E X| S5 Ut

[o
)
it
N
I
4>
N
e
0%
ok
>
30,
>
o
i)
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int PyBuffer_IsContiguous (Py_buffer *view, char order)
viewz ZoH W28 7} C 28t (order7} 'Cc) ol ZEZ ~EY (order 7} 'F') A&
SrHonter 7 iy 1 8 R O A S 08 AT o] Bt B AT H e

void* PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
Z 0] A view W52 indices7} 7}E] 7] = W 2 8] 4 92 7IA S YT} indices= view—>ndim Q1€ A 9]
W de 7he) A oF Fu .

int PyBuffer_FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufoll Y= AEH len v} EE viewE BEAFUTE fort= 'C' == 'F'(C 2B Y B X ET AF
2 A1) D 5 AU Th A2 ehE 0ol W 1, o2l 7} 910w ~1o] whakg o,

int PyBuffer_ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
srcoll Y= len B}l EE bufoll A4 302 BALGIULE order= 'C' =& 'F' == 'A'(C 2E Y
wreTed At £4 BEE S ohh A5 euth AEoE 00 wheke 1, of 27} gl -1
o] Wk U},

o] 4= len = sre->len©o] H A 3 g o}

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

int itemsize, char order)
strides W] 8-S Fo1 3 2 A% vlo]E 48} 0] A shape & & A5 (order7} 'C'H C 2EFY, order7}

Frwl £ 2Ehel) WA ol AE et ALt
int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly,
int flags)
readonly®l] e} 22 7] 7}5/d o] DA H len 27)9) buf & =318 = A& A (exporter) o] T 3+ ¥ 7
23e AUtk buf = +3 ol t Hho]| Eo] Al A7 S|4 H YT
flags AAF= 84 8-S e dUTh o] = buf7t 7] 822 AR S L pyBUF_WRITABLEO]
flagsell AR = o] YA FoW, o S 27t A A oh= thHE viewS A5tk

dF8tH, view->0bjE exporterol] T3t A 2= A5, 0= W&k 1382 ko
PyExc_BufferErrorE €271, view—>0bjE NULLE A 79?} o2 -1& "3y o}

o] k= 7} getbufferproc®] YF- 2 AV-2-%| W, exporter 7} A& 1= (exporting) 2 A 2 A A =] of of 3} 11,
flags= = A &2 Zﬂi AL E o] of ?}H o} 22 A ¢F O exporter 7} NULL o] o] of §hu T}

7.7 Y2 ¥ Z2EF

W 71 3.0 5 € 9 A].
o] T Fhol A 2004 “H-2 W B =2 EZ” API 2o 5 th gho| A 3011*1 = o] ZEEFO Eﬂ =
TASA FA R 2x T E oA S A StEF FrS2 A =EH UL oS 2 M B 2R2EZ
U Y g LS AT HHS AT o 2 AH Y S Xﬂ‘ﬂ%‘—’?t s uth
w2tA], Pyobject_GetBuffer ()(eEy* Ywx T T =5 A}R3}+= PyArg ParseTuple () Al 49
)5 &5 AR T W {FE 7}Z%+J- W3 FEAS ¢ S wl pyBuffer Release ()&
TEhe Aol FE U
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
B4/ G Eos AT S Ak g7 A8 vmel 90 e LA E I o AA
o *ﬂl HE 21 vl 5 AE o] 25 A Asf of Ttk A5, 0= RE=FelaL, bufferS W & 2]
AR =ZE A3, buffer_lens W 3 Z O]E AATUT} ol# Ao, -1& ¥tE35} a1, TypeErrors
A A st}

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
222 olo] e & EYFE 917) A8 vleel A7) e LAL S BT o A= T
*ﬂl‘?iE 2171 7ks W3 QB s o]~ AW o Futh AdF 5, 02 ek, bufferS w22
AR ZE A3, buffer_lens W 3 Z O]E AATTUTE ol#] Ao, -1 W&} a1, TypeErrors
A A st}
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int PyObject_CheckReadBuffer (PyObject *0)

o7t FL ATWE 97 A% W ABFoAE AQstE 12 NBPUT 297 Fow, 02
wEEU T o] B4 AR A B R T

of

ol e WA E HA L s Al st 1 Sk, Sl S T EehE T TS
A

TN L. ol e R E ol YAl pyobject GetBuffer ()& AFE3HA

of 9] = < Al ol

Al L.

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
27] 7bs e vl R Ao et 2B S vEhU T obj At S AW E, FAF W3 S
o)A F AP oF ot JF s, 02 RS, bufferE Pl R 8] 91X 2 A8, buffer_lens
W3 o]z Ayt ol Alell, -1& ®k2slal, TypeErrors 44 v th

74
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CHAPTER 8

o] Fo] g 54 FolA AA P AT ALH UL ZEdA ZEHE FJ AAE A= A
| obd Ut skl JEI’MW AAE Ay 202 S ° 7}351%%1 A3 gkopd,

E Skt dE , AR 7 2 Q1A ﬂ%ﬁ}fﬁ A, PyDict_Check ()& A& A

. o] 2 vlol A A A o “ZE”ZJE* TFA= o JdHFYTh

A o XJOM A3leE e %ﬂ%ﬂ% AA Y FS Fo ZA A
A Al % %ﬂhNULL% o] A5yt NULLg_ ALsid mr
AHZYE 7 SA F5E 5 U5

8.1 7] A
o] ol At shol W & AR 9k A2 E A Noneol tha) A F Tk

8.1.1 & 7

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

PyObject* PyType_Type
o] AL @ AA Y F AA AU Fold AFE typedt 2L AA AU

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

int PyType_CheckExact (P) Object *0)
A7) o7 % AR o A, £2 Y AR A1 o] op]
wagh

unsigned int PyType_ClearCache ()

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

unsigned long PyType_GetF1lags (PyTypeObject* type)
ype] tp_flags WS WUk o] = F 2 Py_LIMITED_APISL 3 AH&3817] $13 A

ns)
Y
o
rE
it
]
<
&
v
rlu
td
rln
o,
o
X
SN,
o

75



The Python/C API, & x] v 3.8.18

Utk i S8l 2 v Ex gho] A v ol b A A Ao 2 BAF AT, tp_flags AHA| o &
BA| A= A 5HE AP -‘?_7} o}y,

B A 3.20 7}
WA 34004 W7 9332 o)A long©] oty gt unsigned long YU Th

void PyType_Modif ied (PyTypeObject *type)
B3 TA BE AE Fo ta R AN AN E FERZ G B9 o=l REY Wol2 22
25 TEFLR —r7z, g Sl ol 4 E :‘ZEOH of ?Jbl o}

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

int PyType_IS_GC (PyTypeObject *o)

QAR w8 A27)0] 3 AN EFATL Jow AL VBFUTE o] AL @ Teja
Py_TPFLAGS_HAVE_GCE ZAFEYth
int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
a7t b3 A B oW 2L wekgh o,
o] = AR AB gk AAgY T =, _ subclasscheck_ () 7Fbol H&] S &5 z]
t}. issubclass () 7} £33 3t= A 22 AALE 5@ PyObject IsSubclass ()& 56}/\‘

Al L.

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value: New reference. & A9 tp_alloc &% 2 2ok Lk gl 7], glolxle] 7] E w g
R HAUEES AHEA A 22 E FFet BE W8S NULLE 27|33 th

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. & A2 tp_new €52 Yt vt A 8l7]. 9 tp_allocE€E S

AL Fto] A Al AEl A U}qu-

int PyType_Ready (PyTypeObject *type)
3 AAE v Pk 271312 Au e
o] hp= Fo WlolAa FH oA AEHHE &%
Hkghelal o 9] & A AUt

void* PyType_GetSlot (PyTypeObject *type, int slot)
A4 SRl A9 Y5 2AH R AT Ao ool Sol wurnel A B4}
R sHA o A ‘E‘i—riigﬂﬁ < YepdUth S&xt= drd o' A3 2AHE F -
3‘]—/\ Pyog 7H/\516‘1—1,]D]_
slot 1212 71538 F& PyType_Slot.slotS XA L.

type©] 3 o] ob ™ o &) 7} E Ay g ot

L
KN
=

9 A0 919 of o A= S8 ok
Rt 4F A 08 MBREL, 9 F A

i

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 3300 27}

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. PyType_FromSpecWithBases (spec, NULL) o} ==t}
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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 A~H A9 A7 (HFo] E), PylypeObject.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 = #H a2 7t A A = o A A % o o,
PyType_FromSpecWithBases () 7} A5 Lo 2 ZHY 21 & AT UL}

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

PyType_Slot
B9 Ae 4 75 Ao s T2A, £F DI g EAHES EFFIch

int PyType_Slot.slot
<= 1D.

€% IDE F RA PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods W PyAsyncMethods & E o]&E0o) py_ HFAE £ 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
2 BT = PyType_Specd PyType_Slot AFE3te] A AT 4~ gl oh:

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 74

None©ol| t8t PyTypeobject o] /C APIA A H =<5 A 95U TH None2 AZE9|7] u] &9
(Coll A ==F A&l Al) A A oto] A E B & AALS= A2 SR FUTE 22 ©]F 2 PyNone_Check ()
7k fa U

PyObject* Py_None
Zre] 225 UeEtY = gbo] A None AA G U th o] AAo|l= WA= S5 YT Zx Sl A8
o] o2 A A 9} up R /1A 2 A 2] 8 of gt

Py_RETURN_NONE
C g4 oA Py_None® Ml A& 21h2 A A2 FUTh(F, Noned] B2 A$E 57712

urEkg o).

8.2 A A

8.21 4 A

BEAF+ 499 3719 “long” A AA =2 F+dF Ut

ow+wma%ﬂpﬂm@AwAm 5419 THE P gl (return type) -1 WAFYTh BE
A& A A PyErr Occurred ()& AHE3IHAH Al 2

PyLongObject

o] Pyobjecte] AH 2 stold A AAE Uebd Yt
PyTypeObject PyLong_Type
o] PyTypeObjoct QIAE AL shold 34 §& eI o A& shol A #159 intsh 22
27 U,
int PyLong_Check (PyObject *p)
A&7} PyLongObject oy PyLongObject o] A B §oj ¥ 2 whahehyrt.

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. vZ2X- 8] A| PyLongObject AR S v1&s} 71}, A9 st NULLS H1H3)

ot

B 2L 59} 256 Abols] wE Aol chl A% AN AL FAHU . o
A4E Bsd AL 7= AR o] tg Z2 ke U weba 19 ke W
itk oju] sho] o] FA-L A H 4| ke A o% FrkE T o)

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C unsigned longl 2 X €] A PyLongObject A& ¥F&+3} A |,
A3 3t NULLS WFEE o)

PyObject* PyLong_FromSsize_t (Py_ssize_tv)
Return value: New reference. C Py_ssize_t 28] A PyLongobject 2 A& ¥l&3} AL}, A3 54
NULLS ¥H3hghy o)

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 25-E] A PyLongObject 21| & W35} A U, A 3] 31 NULL
2 wagh.

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C long long 2 2 F-E] A PyLongObject AR S vt&3 A, A9 st
NULL-S BFHg o}

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C unsigned long longl ZFE| A] PyLongObject AAE wEa}t

Aut, A9 std NULLS BFSHEHU )
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PyObject* PyLong_FromDouble (double v)
Return value: New reference. ve] A4 £ 82 0 2 B ¥] A PyLongObject AAE wrEst Ay, A9 st4A
NULLS ¥HHgHU o

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str®] BAE 352 7|¥9FC & 3t A PyLongObject S wiashuch Ex1g
R base®] A= (7]7) ol whek 3 A Ytk pend 7} NULLO] ok U™, *pend= AL 28 9| F ol &=
A WA EXE 7] B Ut} baseZ} 0©]) A, str-2 integers A 2] & A3 A & A U t}; o]ul, 0] o
*H Aol A8 02 valueErrorE WAA A YUTH base7} 00] o}qg, 29} 36 Apol ol 9lo] of &,
AAE 2RI AW 2AD A5 AR F 1} 54 Apol o] B WEL BAFH T 547
Fo W valueError7} A g Th

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 ~€} 49 Py UNICODE AP1S] Q& ;
PyLong FromUnicodeObject ()& AF&3l= A0 Z HASIA A L.

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)

Return value: New reference. A4 uol] Q= FUTE A A/ AAE sto] W Ao & W}
Uk,
WA 330 7}
PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. X2 E pZ EE stold AL E w5yt =EAE e

PyLong_AsVoidPtr ()& A3t A3tghol A 2312 5 syt

long PyLong_AsLong (PyObject *obj)
obj9] C long &S vt Ut} obj7} PyLongObject? AAEA7E of ™, (UThH) H A
_index_ OY__int_ () WINEE 3&35}l9 PyLongObject 2 WA ESH T}

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

olg] Al ~1S Brasth R3S A ASH W pyarr Occurred () S AFEFAA L
WA 38004 WA AL 5 oW index_ () B AU

MA38EE A __int_ () AHE2 FAAEAFUTH

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obj® C long 8 WUt} obj7t PyLongObjectd] AAEATE of W, (Qhthd) HA
_index__ (W __int_ () INEE ZE3}] PyLongobjectE HAFYTh

0bj] Fko] LONG_MAX K T} I A} LONG_MINK T} 2o W, “overflowsS Ztzb 10} 18 AA 2
-1 st 28R ko, foverflows 022 AA UL o2 o 9 7} BB *overflow S
0082 HAstal -15 B4t o] vkt

o 2] Al 1L wtgshth RS AS Al ASHE Y PyErr Occurred () S AFE3HAA L
WA 38A MA: AFET 4 oW _ index_ ()& AFEFU L
WA38EE A __int__ () AL HAH PS5

long long PyLong_AsLongLong (PyObject *obj)
obj®] C long long BH S YWI3SHU T} 0bj7} PyLongObjectd] AAAE A7 oUW, (A THH) HA]
_index_ (OY__int_ () WINEE 3&35}l9 PyLongObject 2 HAETH Th

obje] gkol long long?| WL WojUH overflowErrors WA YT

o e Al 1L ua Utk B3 AL A ASEE pyErr Occurred () S AMEEHAAl L
A 38 WA AHgE 4 Je™ _ index () EAREEUTH

WA 38HE A __int_ () A2 SAE AFUTH

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
0bj9] C long long &S ¥FSstth. obj7} PyLongObjectd QIAE A7 ol W, (Thd) HA
_index_ (OY__int_ () MIANEE E&3}9] PyLongObjectZE HEFUT]
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obj2] Zk°] PY_LLONG_MAX® T} I A PY_LLONG_MINK T} 20 W *overflows ZtZF 10|y -1 &

AR -1 vk 23 A R oW, foverflows 022 ARFF YT & ﬁ]ﬂ 7h A sk
*overflowsS 002 A A3 -18 48 Zro] vistshy ).

o 2] Al —1 L wiEshth RS A S Al ASHH Y PyErr Occurred () S AFR- I A 2.

B A 3.20] F7}.

WA 38NN WA B 5 oW index_ () AU

WA 38EE #HA: __int_ () A2 FHAHJF YT

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 ¥ W&t} pylong2 PyLongObject ] Q2B A ofof ST},
pylong®] 7kl unsigned long®] WY E WU OverflowErrors WA Ut

o|# Al (unsigned long)-1< Y& Utt 2RSS A A A PyErr Occurred ()& AH&
4412

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 WU T} pylongS PyLongObject?] AAE A ook
o

pylong?] 7ol unsigned long long® WY E Ho]JUH OverflowErrors

:‘

. A Gk
o] @ A] (unsigned long long)-1 < w33 th 2xd& AAsHHA
PyErr Occurred ()& AE3HI Al L.

HA 3194 HA: 29 pylong= ©]A| TypeError7} ofy g} OverflowErrors WA A A Yt}

unsigned long PyLong_AsUnsignedLongMask (PyObject *obyj)
obj¥] Cunsigned long &g WU TH obj7} PyLongObject &) JAAEA7F ol ™, (QITHH)
WA _index__ (OW__int__ () MINEE ZE3to] PyLongObject 2 HMEAF YT

obj2] 7rol unsigned long® HYE Hlojyd, I gte] =5 E ULONG_MAX + 1 Y& Wk
e}

o] #] A] (unsigned long)-1< ¥33tUtch R3S A A Y PyErr Occurred () S AHE
AL

MA38014 WA 8R4 oW index_ () AT
WA38%E AA: _int_ () AL AAA QST

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obyj)
obj2] Cunsigned long long ¥ WUt} obj7} PyLongObject?] A 2B A7} oL H,
(AThd) WAl __index_ ()Y __int__ () HINEE F&3t0] PyLongobject 2 HEF T},

obj2 ko] unsigned long long® W& Hojyd, 7 7ol EEZ PY_ULLONG_MAX + 1 3
4& vEsty ).

ol 8 A] (unsigned long long)-1 & Y& 3% Yt} Eeds AARHE
PyErr Occurred ()& AE3HI Al L.

WA 380 WA AS T4 Qo™ index () B ARSI

WA 38EH HA: __int_ () AHE2 FHAH S YT
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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 *pylong)

s}ol A 7<q—,—pylonge Cvoid ZQEZ HMES T} pylongS HEE = YO, OverflowError
ZFAEtY T} o] A& pyLong FromVoidPtr () 2 WEo X ghol s A vt A& 4= 9l = void

EAEE A4 Aol BAgP Uk

of & Al NULLS ut3shth RS AL A A el PyErr Occurred () S AFHE3IAAl L

AP Yth py_False® Py _Truezls T 719 &1t
i =

A4 A gyt e e Az

int PyBool_Check (PyObject *0)
07} PyBool_Type oW & =85 Uth
PyObject* Py_False
Stol A False A4, o] AR WA EA Q5 UTh 22 049 ARSI H = ohE AR} 0pA A 2
A 2)el of gt
PyObject* Py_True
shol 4 True 24, o] AR WAEI} YUt Fx R5o} B AL 12 AA 2 n}RAIA =
A 2] oF Fu ok
Py RETURN_FALSE
Faroll A py_False® WHEHSHE, B2 042 A A5 /AP,
Py _RETURN_TRUE
ol Al py_True® MASI, B2 A4E A QA AN AT

PyObject* PyBool_FromLong (long v)
Return value: New reference. vo] =2 Zkoll b2t Py_True YU Py_Falseo] o)t A] FZE vb3tsh .

823 K& &3 AA

PyFloatObject
o] PyObject®] A B g2 stolH Kg 4

>
o
&
i—",
ft
v
o
)
i
A

PyTypeObject PyFloat_Type
o] PyTypeObject AT AE o] RF 273 & Ut U o] A2 sho]ld A FollA
float$} 22 A Y uch

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] A4 32 7|9t O & pyFloatObject AAE WHE ALY, A35H4H
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)
pyfloar & V49| C double EAL WEHFUTE pyfloar7} ol B5 57 AR 7k oh A g
__float__ () WIAEZ} A2, pyfloars float 2 WE3L7] 3 o] WA =7F WA $EH UTh
__float__ () 7F A I o™ __index () & A FUth o] MIA=E Asetd 1.0
S USSR PyErr Occurred () S &30} o 2] S 98 oF gyt

WA 3804 WA : AFET = 9o index_ () & AMEFYTH

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
o2 AAF Qo] pyfloat &] Y82 C double 23S WHEHgH
PyObject* PyFloat_GetInfo (void)
Return value: New reference. float®] A U=, 2 53k, A Zko] ] Het AR E E3Skstructseq A2HAE
= FYth 3o 3+ float . hE A4 oF2 Hi =

double PyFloat_GetMax ()
A £ 71538 -7 3 float DBL.MAXE C double® Hheh3hu T

L

o}.

g
ﬁ
=%
g

double PyFloat_GetMin ()
H 2 A 3314 (normalized) %F2] float DBL_MINE C double® ¥HE:

)
i
O

int PyFloat_ClearFreeList ()
float A7 &= (free list) & B3 U Th A S = 9= F5F o 5 wshy o

[o0]
N
SN
J
E
by
)
2

A7 £ CAPIOIA 2 o] 5 7o) T goz FARYT: S stold Z2 1o
Aol 2, ThE Shibs AA] Bas ghe YEle C 22A AU Th APLE § 71 BFE
12 AU

NLI =k
o2 i o
ol (i, %,
4 g 12
30 2 o
e 2 B
q, &

U

CFRANZAY Bag
A Az o] 3 F2AE Wobs ol 1 2r WhEsts e ZAHE 3l Az e
2 e Yrth o] &= APL A Ao A Y& YTt

Py_complex
el ia# AR & e ’éﬂ%ﬁ}% c ?%iﬂ. Bas AAE R E YRE F5E o P
=

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] 4, o] HlA &&= 0 W36l 1, errno= EDOMO 2 A A st}

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 ©] L exp7} 2] A7} ob U™, o] WA == 05 W36t errnoE EDOME 2 A H Pt

shol#l 27 24 €] B4

PyComplexObject
o]l Bas AR E YW= Pyobject o] A B F.
PyTypeObject PyComplex_Type
o] PyTypeObject AX2EAE Tlo]H B 44
A7 o,
int PyComplex_Check (PyObject *p)
QlA} 7} PyComplexObject W PyComplexObject®] A B & o] 2 uldlshc},

o|1

12 e U T Bhol A A2 complexsh 2L

0.

int PyComplex_CheckExact (PyObject *p)
AAL7} PyComplexObject O AR, PyComplexObject ] Al H F3 o] of ¥ g ekt

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

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).
op7} kol B AR 7L op A RE__complex_ () WA EZF o, o] Ml EE WA opE
ol BAas AAZ AT EE I HAMEE ST _ complex _ () 7F B A ¢kgroH
__float__ ()2 AIFYUTE _ float_ () 7} Bo|H A ¥gro® _ index_ () & thAlZYch
Asfstd, o] MINEE -1. 08 ARG R ‘:‘1913“413}

WA 3804 WA AFEE 4 Jvbd __index_ () & AR TH

8.3 A|dx ZAA|

A2 ARG e A 9 AR o A ol A =] WG U Th o] Do A shol A Qlofol] 1 {3 5
FFHY A2 AN E HEY

8.3.1 nlo|E Y A

fr
iy
T,
o

o] P45 vhol = B} W7t BT W) vho] =@ o] obd W} WA BE 3 Typemrror
]

PyBytesObject
o] pyobject] A B P2 stolyl vlo]EH AAE UeEH YT
PyTypeObject PyBytes_Type
o] PyTypeobiect o QAB 2L 5o 4l ulo] 29 8§ Ue U L) 5ho] A A2 2] bytessh 2-&
27 QU o,
int PyBytes_Check (PyObject *0)
A o7k vkol 2 & AR o] ALt utol = B A1 Fo| AR aY B2 WHFU L
int PyBytes_CheckExact (PyObject *0)
A7) o7} vl = A ol A\ wiol 2 W) AH Fo) AAEAE oW 2L AT T
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PyObject* PyBytes_FromString (const char *v)
Return value: New reference. 3318 ZFo 2 v B2} F o] BEALE & zh= A) vlo|E Y A A & ¥ESts}al,

A5 5P NULLE WHEFEU o, o7 W4 vis NULLO] ob] o] of LItk AR bl o

PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. %333} Zkol v ZXE o] BEAtE ol Z o] 7} en?l A violEE AA =
NEEHS} 3L, A9 3 NULL-S MHEHTU T v7h NULL L, vho] £ AR 9] -2 &35 ) 9%
ek,

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C print £ ()-2~E}Y format EAFE 2} 7HA |49 QRS kol A, Ao}
spol W upo| = A 278 AET 2 9] kol ERH vho| = AAE MBI L, A
QA C ol o] oF 0] formar BALSN 9= A EAET B85 h 3ok Fuich. H45E
29 2L T3 2o

ENE2 | ¥ =4
%% n/a 25 E % A
5c int e BlolE, CintE A Utk
5d int printf ("sd") &} F5gYct!
Su unsigned int | printf ("su") 2} 53 h!
$1d long printf ("$1d") 2} =53 h!
$1u unsigned long | printf ("$1u") 2} S5 HT
$zd Py_ssize_t printf ("$zd") & 53!
$zu size_t printf ("szu") 9 53 h!
%1 int printf ("$i") & S5 FUH]
$x int printf ("sx") 2 S5 h!
$s const char* J-Z22 CEX 4.
$p const void* Y 1634 B, ZPZ9 printf7lo® AZE Y =X 9
/\1-_\,]-04 o] 8 d 0x&E A Zsto] HAHTH= AL ;q]g,]—a—],j_sf 74_/]
printf ("sp") o} S5 Yc}.
AT ¢ gl T FA= 29 FAE Y oA i BE Ay} AR o] 2t 2 BEALE A THE,
Z7h AAE FARY
PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)
Return value: ~ New reference. AE3 F MY AARE HIvE AL AYIFue

PyBytes_FromFormat ()3 Z+4Uth

PyObject* PyBytes_FromObject (PyObject *o)
Return value: New reference. ¥ L2 EF-& T H3= AA 02] vl EE 8-S ¥HeHg U}

Py_ssize_t PyBytes_Size (PObject o)
nlo|Ed A 0o Zo]E wE3 ).

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
2] A Q= PyBytes_size ()9 AR P4,

char* PyBytes_AsString (PyObject *o)

o8] W&ol et A E RS UTH EE = len(o) + 1HIOJER F4H 0o YW H ¥ E
e e 39l oA Sel = the W il kol E71 e Ao A Rel B4 el e
AR 7} PyBytes_FromStringAndSize (NULL, size) & A3t W3 w5 o] A A7) oy
oIt £ ANAL & Utk 89S AANAL & BT o7} Hlol =D A7 7} obuH,

PyBytes_ AsString ()& NULLE B8}l TypeErrors W3 Al U th

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, w1, lu, zd, zu, i, ) o1 A : 0-8 B 22 1 AUEE AN E ¢S v Yo
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length7t NULLO] |, Hfo] E A= Wi 3d d vpol ES 23 5 glagyoh; wef 13
-1& W3}sl3 valueErrorS WA U Th

buffer+= 0bj] W5 ¥ 3 & 71e] 7] Al = =, ol 7} vlo| E7} 23 Y th (lengrholl = 3
k& Urt}). AA|7F PyBytes_FromStringAndSize (NULL, size) & AFRSlo] W& 2

" u

297} ob 7 o]l 543 A o F Tk RS A AS A= & F itk ob7) vho =

=L AN W
St =

o
g

7} o} W PyBytes AsStringAndSize ()= -1 W8St TypeErrorE WA Al Z U Th
B 35004 W A: o) Aol &, o] 4 AR o] d w27} o] 9108 TypeError7h HAH
st

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
bytes©l] newpart®] Y& SlE 2 A vlo]E L A E *byteso]] WHHFUTH SEX7F A FRE 4
AU Th bytes®] A A ghol e FxE F/UCE A AA 7 vbEo]d = 1.2, bytesoll th & ]l
e A3 WMH AL *bytes®] gh- NULLE AFFUTH J A% 27 A - T

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytesoll newpart©] -2 B8 A uko] £ AR & Hhyesoll BHEITE o] M- newparre] F2
A2 2o YU

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
o

5]
ol
2

24N, N

b

g ool = B7sa ule| 2 A4 o) 2718 WAk B 403 A2 L vl = A& w
5wk AH 5P A 9 bytes 7 o] v] T = 9] ThE Hito] el A 91 4 ATk ALSSEA) BHIAL e

o
A ko= AR S| 2 A5 10] obd W] o] BB BEFE AL AU /I vhol=
AAY F42E value(H &2 7158 = AFUTH E Ao, 9ot A 2715 AUt 435
S, Hhytess 27171 W AT Wol =@ AAE 2 5 3 00] WEH LTk Hhyiese] 74 < gk
085 9z Uth Aol A, byl G Aeh vhol =& AR = T AAL 3, bytes7}
NULLZ AAE 1, MemoryError7} A AT 1] —10] ¥l3kg T},

8.3.2 nlolE ujd A

PyByteArrayObject
o] pyobject? A B &-& u}o] ¥ bytearray 2 A S e U T}
PyTypeObject PyByteArray_Type

o] PyTypeObject A2~E 2= ulo] A bytearray 3= YEFH YT 3ol AW A &9 bytearray?}
2o AR Yo,

KRR AL

int PyByteArray_Check (PyObject *o)

A 07} bytearray 2 A| o] A} bytearray & 2] A2 g d2ad AW Z-g wissh o
int PyByteArray_CheckExact (PyObject *0)
A A 07} bytearray 2 A| o] A ¥k, bytearray 3 & A B 3 JAAE A= oW 3 vk ot

2% API g4

PyObject* PyByteArray_FromObject (PyObject *0)
Return value: New reference. W3 Z & & ZF-8 T3 3l= Ao AA (o) ZF ¥ M A A 22 bytearray
A7 EelF U

PyObject* PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)

Return value: New reference. stringa} 1 Z ©] (len) 2 K €] M| -2 bytearray 2 A & 5 Ut} A 9514,
NULL®] ¥ Ut

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. B}F°] E | & a 2} b o] o] £ o A & bytearray & WFEHgHu] 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 Z 8 S &3 5 bytearray®] W-§= char ¥ & = REAgh ). whetbs] = v Dol & 4 o &2

o @ who| =7} F kA Uk

int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
bytearray®] WX ¥ ¥ 9] 27| & len & 2 A gt}

s

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.

8.3.3 fFUZZ Ao} 7Y
fuz= A

s}o] W 3.30] A PEP 3938 T3
Yz 24 998 Ao
Hlehel BA Qo] et SH R A7) 9
#9)) v who] o] of g k.

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] A APIS} A} API 7+e] AFo =2 93], SUTE AA|= BEoj R B o upet Y H&E o2 F 712 AE] 7}
2 5 e
o “JH A (canonical)’ S U I E A= H X H A ¢S ST API9 &) wrEo] A
FAANA 8ok 1 B8R BAL LU
e “YAA” FUZE AA= HAH API = S (LWHA © 2 pyUnicode FromUnicode () S
ﬂﬂ-ﬂﬂﬂpywww%%4@uz@ﬁuw T2 APIE B2317] Ao o] Sof tfs
PyUnicode READY ()& ¥ &3 oF gt}

Che E8E A8l 1Al &
= E 7} 128, 256 == 65536
114112 (A7 SUz =

ko
rin

AA Aot

Fa: “YAA” FUZE AA| = F A" APISL &7 sho] A 31200 A AP UTE L o]$E RE[FUIE
A7 A A o] Puth A4S K E PEP 623 22544 2

DRERE

T2 Jtol oA FUZE A AHEHE 712 FUIEE A4 AU
Py_UCS4

Py_UCS2

Py_UCs1

Py_UNICODE
o) AL ZRE] Wt 168 Fo|r} 321 E Gl wehar_t ] typedef 3 UIT)
WA 33004 WA o] A WA A, o] AL WE A Tho] 2 2] “) 2% (narrow)” L} “Sko] = (wide)”
FUTE WA S ol AL AHMEA o ge} 164 Fo| k321 Fo| 5 yth
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PyASCIIObject
PyCompactUnicodeObject

PyUnicodeObject
o] PyObject AMBFS2 dteld FUIE AAE vetdunt. AL RE o, fUZE AAE
A2l ste L€ APL &7} Pyobject ZAEE ot Mt E g Z 3] ALgai A= ¢ FUTh

WA 330 7}
PyTypeObject PyUnicode_Type
o PyTypechiect AABALE sho]l FUTE §L JepdUth sho sl TEO] stre w25
ok
U API= AA 2= C a2 oo whE FALE S8t FUIE A o] HiF ¢17] A8 dl o] Efof] A A
sohe o A8 4 A5k

int PyUnicode_Check (PyObject *0)
AA o7t FUZE AA AU FUIZE A H o] Aasl Ao ZH-g whEgh )

int PyUnicode_CheckExact (PyObject *o)
A o7} SUT = AH o] A uk, B o] ol AE A7} ol w 2L uksksh ).

int PyUnicode_READY (PyObject *o)
B2 A A o7} “7FH A (canonical)” 3 212 3L Th o] AL ofefo]] AHH AN~ VIEE
A7) Aol e gt
Al 0= wkEetar, s Al 9] & AABHE A -1 vhEhstet], 58] v R g drdo] AshstH
Ay gy ot
WA 339 F7}

Deprecated since version 3.10, will be removed in version 3.12: o] API =
PyUnicode_FromUnicode ()2} 7 Al A Uth.

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *o)
FTUIZE F2EY dol& ZE ZJEZ 9t} o= “7F 8 & (canonical)” 8 9] U I E
A3 ] of Gl T (A ALSEA Sh< v Th.
B A 3.30] F7}.

Py_UCSI* PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2* PyUnicode_2BYTE_DATA (PyObject *0)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *o)
AR B2 BAAE 935 UCSI, UCS2 == UCS4 A4 o2 A E H 79 & (canonical) T3
of ek LAEE Wyl ¥ % (canonical) E & 0] ZHFE FA 27] AR AASA
t}; PyUnicode KIND ()& AH&38to] SntE a2 S AEAA L. o] AS AA 287 Aol
PyUnicode_READY () 7} &5 ¢ o] oF &)t}

¥ A 3.30] F7}.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode KIND () W32 29 ZFS wi3tshy ot

B A 3.30] F7}.
Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND+ | X = ¢}
Utk

int PyUnicode_KIND (PyObject *o)
o] U FE AA| 7}t o] EHE AR U AHR s B
/\]—/\ (_& = zl.z?)-]_/d,\]_l_) = —6]_]/]_E H]_ﬁ_—ﬂ_qq_ o=«
ST (A4 g

WA 3.30] F7}.

3 vlo]l E & YElY = PyUnicode <
2

]_
4 Ccanonicaly” £ 016] 5 11 A1 oF
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void* PyUnicode_DATA (PyObject *o)
YA FYUZE W ofof thstvoid 22 HE WUt o+ “5FH 4 (canonical)” £ FUIE
A7 o] oF Tt} (AAVSHA L)),
B A 3.30]] 7}

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
T+ A (canonical) =& data(PyUnicode DATA ()& A2t 2)of Ut o] ja 2= 2AA AA}
(sanlty checks) & 533 A] gFom F Lo A AFG517] st AYUth SEA = T 2R SE00A]
D2 & kind %kﬂr data A E]E 7| A] &) oF U Th index= 2D Ad A (00 A A ZETh
o] 3 value'= S 1 X 7] %5 of o} 3 A = Ol gLk,
WA 330 27}

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
T+ A (canonical) & data(PyUni code DATA ()2 A2t 2)oA T= EAEE ¢
Y| (ready) S ©| 3= A g5 th

B A 3.30] F7}.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, Py_ssize_t index)
574 (canonical)” 3 @ 0] o] of B, U TE A7 ool H EAE QU Th A2 A% 91718 59
St} PyUnicode READ () BT 284 o] o] F Ut
B A 3.30] F7}.

PyUnicode_MAX_CHAR_VALUE (0)

“J+% A (canonical)” & & o] o] of &}+=, 0= 7|HlC & T} E B IS W= = o) 2
EE vkt o] A2 F ZARR o] A EAE & o] H e o] E k& A Xt

B A 3.30] 7}

int PyUnicode_ClearFreelist ()
Clear the free list. Return the total number of freed items.

)3
°
=
sV
>

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)
| =) = Py UNICODE 289 3718 7 & g E WSt (A B2 A O E B2 20 2 33
th). o S UTE A4 oo T TH(AAFSHA Sl Th.
Deprecated since version 3.3, will be removed in version 3.12: o] A 2 €Y U FZ = APIS] & H Yt}
PyUnicode GET_LENGTH ()5 AFg&3Fo] ulo] 1d o] A 31 Al L

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)
S A ¥ Py UNICODE @9 A7 & ol E &9 2 933Ut o= FYUIZE AA| o oF Ut (A
AA] k] Th.
Deprecated since version 3.3, will be removed in version 3.12: o] A 2 €Y U FZ = APIS] 4 H Y},
PyUnicode_GET_LENGTH () & AF-&3}o] nlo] 1 o] A A Al L.

Py_UNICODE* PyUnicode_AS_UNICODE (PyObject *0)
const char* PyUnicode_AS_DATA (PyObject *0)

AA el py UNTCODE E@ | ti et 2RI E WU & Woje PG 571 A= ZQAER
O T4 1 e AEE S A A, AR C 8ol B B
2] =& 3t} AS_DATA A& & O_Ei% const char *Z H2E dYth o A= FUZE

A4 o] ok Fu (A A

M 3304 WA o Uﬁii% oAl MiEg Aol — W Aol py_unicoDE EF
of EABHA ki whsojof A — AT = dFUT (] EAFF FA NuLLE vt
23y, A PyUnicode_nBYTE_DATA() U A& 3 A Y PyUnicode WRITE ()Y
PyUnicode_READ () & AF&3IEE T =& o] A SHA A

E
tu
Fo it mfy

Deprecated since version 3.3, will be removed in version 3.12: o] 2~Eld Y F = APIQ] dH Ut}
PyUnicode_nBYTE_DATA () W& A LGS AFR3IEE ufo] 18 o] A A A &
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Y
FUDEE PR B4 LS AT T 7P A% BRI AL shol A 24 mhekC Fool B =
SR L

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)

ch7t & v AR A o whef 1oy 02 Wy ot

int Py_UNICODE_ISDECIMAL (Py_ UNICODE ch)
ch7H10 35 E A A o] whet 1o] 1 05 Wk ok

int Py_UNICODE_ISDIGIT (Py_UNICODE ch)
ch7} Y 2 (digit) &A1 A of] et 10] 4 05 Wheh U o

int Py_UNICODE_ISNUMERIC (Py_ UNICODE ch)
ch7} 5 2 (numeric) &A1 A o] whek 101 05 Wk o)

int Py_UNICODE_ISALPHA (Py UNICODE ch)
ch7} &3kl F24Q1 A of] whe} 10] 4 08 REghY T

int Py_UNICODE_ISALNUM (Py_UNICODE Ch)
ch7t QXA ZARAA o] whe} 10] 4 02 Rhk gty o

int Py_UNICODE_ISPRINTABLE (Py_UNICODE ch)
ch7} A4) 7H5 2 B A Ao whek 10k 02 vk ) A4S 5 gl B, Qs b5k o
Z+=3F= ASCI 23] o] £ (0x20) S Al 9] 8+, Y Z = 2 A} o] o] § ¥ o] 0] 4 “Other” 1t “Separator”
2 gold ZAd Yk (o] &9 oﬂ/ﬂ A 7Hs @ ZAE repr () o] EAL Ol tis| = &2 uf o] A
o]z 5 A ¢ O]'O]: e EAFY ol Y3 Al L. sys.stdout ] 1/]- sys.stderrd] 7] 5% Ex4 9
A elet Aol glssuh)

& API= whE A 3] 22k | o]l A& 5= 5yt

Py_UNICODE Py_UNICODE_TOLOWER (Py_UNICODE ch)
4R AT W BAF chE WEF T

B A 330 F A o] e e e Aloj Mg AHEFth
Py_UNICODE Py_UNICODE_TOUPPER (Py_UNICODE ch)
HEAZ Wk 2k chEs HHEhgh o
W 335 E HA]: o] T bRk Aol & wi g & AR FU Th
Py_UNICODE Py_UNICODE_TOTITLE (Py_UNICODE ch)
AE Aolaz WMEhE B2} chE NHEHF T
WA 338 # 7] o] e e Ao] 2 P& AHE Y th
int Py_UNICODE_TODECIMAL (Py_UNICODE ch)
1071 Fo) A2 Ad 2 chE HAEUTH o] Aol £7b58HH 12 &Y Th o] viaEE
o2& LA 7 A ks Th
int Py_UNICODE_TODIGIT (Py_UNICODE ch)
3 2y A4 7 W3y 22 ch s a0z Erb5eE -1
o2& LAY 7 A s UTh

o
=
rit
s
<
=
s
0
Hu
rr
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double Py_UNICODE_TONUMERIC (Py_UNICODE ch)
double 2 H2H F 2} chE WHEHHU T o] A o] E7H55Hd -1. 02 RISt T o] i3 2 &= o9 &
LAY A 7] A] k5 U T

T3 APLE AS-31o] A2 A0 EE T8 4 Ads5Yth:

Py_UNICODE_IS_SURROGATE (ch)
ch7} A2 Al o] E 21 A] &2l T} (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 A¥otal & Py_UCS4 3h2 WHHU T high®} lows 747 A 2 A 0] E 49

A3t 58 A=A o) E duth

7

ue

FUDE 2D P4 AA =

Md

FUTE AANE BED 7B DA G40l A 23he] vl The APIZ AL 3P4 Al 2

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. 1% kind(7} 5 3t 3t2 PyUnicode KIND ()°f 23| w3d
PyUnicode_1BYTE_KIND SYUTHE M2 FYUZE AAE H5YT buffer= kind o vz}
£} 51,2 i 4vko] £9] size W91 9] W] AL 7] A of FH ok,

B A 3.30] &7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. char Y] ¥ yo| Al U I = AA|E w5 U} vlo]E+ UTF-8 & <l
Ao A HUTh Wals A AR o] BAE U T w37k NuLLo] of U W, kg B4 AA
S A%Uth %, HlolH 24 o] 3854 ghguth

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 QT JH E-F 8§ char {3 uol A FUZE AAE W5 TH

PyObject* PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. C print £ ()-22E}tY format EALL 3} 7HA /9] QAALE He| A, 23
ol 8 §URE BAL) 278 A U gho] Soj7t EAR L VAT W ARE
o]0} oF 5] formar ASCI 15199 Ao = £abe} 3 23] AA s oF guivh. Thg =9
217} & Utk
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EAEA [ 2 A
5% n/a BEEKES
Sc int Cint® 35, dd &=}
%d int printf ("sd") 2} 53 ch!
Su unsigned int printf ("su") & S5 H]
$1d long printf ("$1d") 2} F5FYH!
311 long printf ("$1i") 2} =53 ch!
$1u unsigned long printf ("slu") & F5FYch!
$11d long long printf ("$11d") & S5 }]
$111 long long printf ("$11i") 9 353 ch!
$11lu unsigned long long printf ("$11u") & F5Ych!
$zd Py_ssize_t printf ("%$zd") 9 =53 h!
$zi Py_ssize_t printf ("s$zi") & FS5FYcH!
$zu size_t printf ("szu") & 5 FYh!
%1 int printf ("$i") & S5 h!
$x int printf ("sx") o} F5gYch!
$s const char* gd.Z228 CExujg.
Sp const void* CE2AE9 1634 B4, ZAZY printf 7} A==
Ul g3 ZAglol BlEE 0x2 A Fslke Zlo] BgH T
A AAstd A printf ("sp") 2t FFHFUH
SA PyObject* ascii()E &=3 43
$U PyObject* TyIZ= AA.
5V PyObject*, const char* | -1 FZ = 214 (NULLY 4= 55U th 2}t 5 A of 7|
HrEA d-F35 C A2 (R HA w7} | 7F NULL
o AHEHYTh.
%S PyObject* PyObject_Str ()< 23 243}
%R PyObject* PyObject_Repr ()< 3 &% A3}
AT 5 Qe 2R FAE Yol 29 £AD) BF A7 AL To)w BA4H 11, $7F A3
Wed A E = gt
Z3: vu] Eohe] B9 s ol Ev} obd A 2 Utk AUE Zoje ko) nasnsh naynel
79+ v}l E $20]al (PyObject* Q1AF7F NULLO| ®|), "SA", "$U", "$S", "SR" @ "sv" o] B¢
A YUt (PyObject * A7 NULLO] of ©).

B 32009 W73: me11avsh ne11un el B8 A Y] F7bs gl
W 33004 M7 msLin, ne 115 B mszin o] e A We] £ gl ok

B 34004 WAL sn, TRAT, 50T, TaVT, mest, neRv o] B WIS AU E Euje) A ee]
F7k5] 9% U e

PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)
Return value: ~ New reference. A5E T MY AdAE HIyg=s AL ALFd
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]} v}o] E A7 A A= F o] A encodingol] Wt errors2 7 2 8k of| 2] A 8] &
&ﬁﬁﬂﬂ2“94ﬂ~;ﬂmmml 5903, o A% B o] A Z1 RS AT T (A

SUIE AAE 2 2 2 A= TypeError7t B H =5 Pt

APIE= ol 27} QL2 W NULLS ¥E3Hg ot S 2 A= 93td AR 9 Fx 345 A A Yol
AsUth

A A .

' A4 A2, u, 1d, 1, u, 11d, 11i, I, zd, zi, zu, i, x) 2] 7-%-: 0- 4 3

AYES} A B = A 9olE A8k,

il

21

rlr
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Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
SURE A7 Pol 8 TE TAE 2 wHEFh ok

WA 3.30] F7}.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from,
Py_ssize_t from_start, Py_ssize_t how_many)
FURE AAN A HE AR EAZ BAGUL o] Fot B E4 AL SR
7h5 318 mencpy () = WU Th 2] A 12 Wk o9 8 A AR Th 28A ko B}
SRS £y
WA 330 7}

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_ char& 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)
B2 o] BAE F Ut AL L PyUnicode_New ()& F3) HEQooF gt FUTZE =
Qo Bwol L e, BAYL B557 ok 34 314 shofol Fhuc.

] 4= unicode7t U I E AAQA], Al A7 HIAE Hlo] k=X, AA 7} ASHA +=HE 4=
Ve (5, F2 AF7HIAA) FAF Y

B A 3.30]] &7}

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
E2AG o A EAE Q5 UL o) = i3 E WA PyUnicode READ_CHAR () 2} @ 2| unicode7}
FURE A7) 3 A7} W9 S Holk=A g T

B A 3.30]] &7}

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. A} QA start(Z 3 o)) ol A B2} A2 end(A L] T o)) 7FA] str

o 319 EAG S wET T 84 dHat A AH A gy
HZ 330 7}
Py_UCS4* PyUnicode AsUCS4 (PyObject *u, Py_UCS4 *buﬁ”er Py_ssize_t buflen, int copy_null)

-

(3
o{l
-

(2

copy_null©] 73 W, d FAE 2851 EAE wE UCS4 ¥ 5 o] AU T} o 8] A] NULL-&
IR Sl @ﬂﬂ 2 A TH(E S, bufleno] ue] ZolHrtl 2o systemError). 4333 buffer
dllacia=RR=

B A 3.30] &7}
Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)

EAD uE Pyven talloc ()& G 3tel GHE A UCSE W ol BAFU T o] 2 o] As)sta,
NULLe] ¥HEHE 3 MemoryError 7k A4 E U T wEke wslol: 34 £/ 1 £AET} 9%

Ytk
B A 3.30] F7}.
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5215l Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

o] API 452 PEP 393 @0 ]38} 5145 9l U th. shol A 3.xo 4 Al A 4 k7] W) 2ol 39 552
A% A AR 5 AW, o] Al T Ao Qo) A5 vl me] BAIF S+ e 248 of g o)

PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. 5] % =.7] (size) 2] Py_UNICODE | J] uoll A U IZ= 2 .
wE NULLY 5 9100, o) & = v go] B3 A ik R HolEE A& A AGA

AUk W H 7} A AAl o] BAE o

#3517k NULLO] ohU ¥, Mk ke B8 AR D 5 AU Th nhebAl, AT SUTE AR Y 2L
7FNULL Y i ¥ 58 Yt

B ¥ 7} NULLO| ¥, PyUnicode KIND ()&} 2 AN A w225 AFE3H7] Ao B o] )
AWM PyUnicode_READY () & <3 oF gt}

Deprecated since version 3.3, will be removed in version 3.12: o] A 2~€EY F 14 FZ = API

o dB AUttt PyUnicode FromKindAndData (), PyUnicode_FromWideChar () E+
PyUnicode. New () 8 AL83ho] uhe] L8 o A 3141 A .

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)

FTUZE AA S W& py unicopE W3 o gt ¢17] A& EJAHE vEEst ALY, ol 8 A] NULLZ

w3kt Th of R AR E 4 QoW AR py UNTcoDE* AL WHEUTH BT 34k o 2o

d3iz 2xdeZ FEFUL 23 py UNICOoDE EAEA = UFE d I 2AEE 2 8E £
o)

910w, ofuf = R 2-2] C G0l A A58 ) B o] FF ol 52 A A 2

Deprecated since version 3.3, will be removed in version 3.12: o] 2 €Y U FZ = API9] 4 HJ Yt}
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () =& FA}
) APIE AHg-3te] mho] e o] Al 314 A 2.

s

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. < 3 size®] Py UNICODE W 9+ ZE 103 5\\—}} S5 107 grell
w2l ASCIL 2 2F0-9 2 thA|sto] FU R = AAE vyt o2 7} ¢4 8 NULLS vheh ??:M 22

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 ()2} B]<=3} A 2k, Py UNICODE () HH d ol (F7FE £5 A1) £ sizeol
A8 71 Utk 23 py UnrcopE* BAGolE AEH @ TE ZAEV 23E £ 9o,
e R C Bl A B o EA o) el el oA 5.

WA 330 27}
Deprecated since version 3.3, will be removed in version 3.12: o] 2E}Y U FZ = APIS] & H Yt}

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () B t —f—.’—/\]—ﬂ-
A APLE 18801 o] L2l o] 4 5141 4] 2

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
QTE AR B §UTE FAQY] BALS w5t o7 2] B A5 Al NULLE W
Stal MemoryError o 9] & LA UTH 22| ko Aj = @}%‘Q H 3 & RS o} (3 7
A steIE pyMem Free () 8 AFEIAAIL). A Py UNICODE* o= hdE d 7=
=7} 3 5 9w, olul i o 20 C ool ALeE o) EAbdol 2ol £ 5N L.

WA 320 7}

PyUnicode_AsUCS4Copy () Y AFSE A APIE AL-&5Fo] npo] 18| o] A 31 Al 2.

kel m{m ot

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
A A py_UNTCODE ZEE] A7 & FE 9 &2 WUt (A 2 A o] E 2 209 = 3 .
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Deprecated since version 3.3, will be removed in version 3.12: o] ~Eld Y F = API9] 4 H Ut}
PyUnicode_GET_LENGTH () S AF-g3fo] npo] 18 o] A 3HA4 A S

PyObject* PyUnicode_FromObject (PyObject *obj)

Return value: New reference. ZL3H FUTE A H o] A2HAE MEZL AR FUZE AA
BT b7} o] 5] (2 B o) A4 FUTE AR o], B2 A5E FANA T BT E

ukakghu o,

FUZEU o]o) AH § o] o] AA| = TypeErrors TAA AUt

b
=2
Yy

2ALJAZY

A2 =AY ALY L Aol 2 AANA £ HAES UnY T 4 AFUTh

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)

Return value: New reference. ¢+ = 2 0] =2} VxWorks @] UTF-8o| U} T} 2 Z A Z ) FAA] 2A Y <17
o BxE e gAYyt A QAT =98] A8 7= "strict "} "surrogateescape" (PEP 383)
JUth I = errors7F NULLO] W "strict" o8] A 2] 7] & AHEFUth sr-& d FAE E4of
SAY BT THE 5 deuh

Py_FileSystemDefaultEncoding(Z}o]® A|ZHA] Q& 2 AL A FTR) A EAEES YUZE
43 PyUnicode_DecodeFSDefaultAndSize ()& /\]—%?‘5]—@ Al L.

o] &4+ s}o] W UTF-8 R=E F At}

o H17]:

ol

o}

Py_DecodeLocale () &4
WA 3300 F7L

WA 374 AA: o] T4 o] A =R o] EF A28l surrogateescape o8] A 2] 7] o A A
ZAY AFZYE ALY o] A=, Py_DecodeLocale () ©] surrogateescape®] AFR-H
R, FA BEAL QI L strictol AHEH JFUTH

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)

Return value: New reference. PyUnicode_DecodelLocaleAndSize ()2} FAFSIAI 9 strlen() &
A3stel £49 2ol & AT

B A 3.30] 7}

PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

Return value: New reference. -+ T = A S ot= 2 o] &= 9} VxWorks ol| ] UTF-8 2 21 7 & 3} A |},
2 ZHFAA EA 2EAL JQIFeE JAIAFF YT ALE = o8 A2l 7] "strict" g}

"surrogateescape"(PEP 383) Ut} Q1 F T & errors7} NULLO| W "strict" o8] A g 7] &

AFEFHUTE bytes A4 & WA h wnicodel= VAR 0 EAE EHE 4 2wtk

FAFE S Py_FileSystemDefaultEncoding(Fo]# A2 A] g1 AL AT )02 AT A3}
2 PyUnicode_FEncodeFSDefault ()& ARSI A 2.

o] g+ vho] A UTF-8 X =5 FA g )
o ®B7]:

Py_EncodeLocale () &4

WA 330 =7}

WA 374 WA o] Tt oAl RER O] EE A 9] 8HAl surrogateescape ol X 2] 7] A4
EAY AdIYE AFRIY T} o] Aol = Py _EncodeLocale () ©] surrogateescape®| AHEE ¢
3, 8A 2A Y AT G L strictol] AFFHJAFUTH
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&L

SPEEREE

9 o] 57} Vel A EAIES A FYPSt Y F Y W, Py_FileSystemDefaultEncoding & ¢l
07 A}&3%}31, Py_FileSys temDefaultEncodeErrors £ oY A2l 7] 2 AR5 oF &Yt} (PEP

I PEP 520, A4 2 B4 5 A ol £ bytes ATYoIAR, 0iT W E S

PyUnicode_FSConverter ()& A& 4= XJD]’OH of gt

int PyUnicode_FSConverter (PyObject* obj, void* result)
ParseTuple W13 7]: (U3 Ei os.Pathlike AEH | AE B3 4L2) str AANE
PyUnicode_EncodeFSDefault () & AF&3lo] bytes® AT Y3t} bytes A= Y= 10
i-o’] %E_:]l ?:] 14 E]’ result— Eﬂ‘lf‘ /\]—%E] Z] ?%:»% [LH “B‘H Xﬂ‘B‘H O]: O]'t‘ PyBytesObject *oq O]: tg_q D"—
WA 310 =71
#3604 WA A5 xS webs gyt

A2 F& BA Fol std o FS str2 vz P, o WMHIE AL
PyUnicode_FSDecoder ()5 W3 42 A3 oF @'WE}

—

=
=]

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple W1 3}7]: (A3 T+ os.PathLike S EFHo| A& 535 7+ q79. o7 Ad2)pytes AAE
PyUnicode_DecodeFSDefaultAndSize ()& /\]-%‘6]-0:] strZ I YUk str AA = Y=
IR S8 JUth result= T+ AHSH A 92 W) S A3l oF &f= PyUnicodeObject *o] of 3
Ytk

WA 3200 7}
WA 3604 WA =7 A4 E wolE gy

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 ¢] AAFH X ¢tow, 2 AL 7oz Zghch

Py_FileSystemDefaultEncoding 2 Al ZF A] Z A L < T o o A
T 4T & glsdth @A 2EALE A2 ‘ﬂoﬂfﬂ A4
PyUnicode_DecodeLocaleAndSize ()& AF&3HI Al L

o X17]):
Py_DecodeLocale () &4
B A 3,604 HA: Py _FileSystemDefaultEncodeErrors o & %8 7] & AR )

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_ FileSystemDefaultEncoding 3}
Py_FileSystemDefaultEncodeErrors o & X871 & AL 3l 4 £8 Ex49 L v]3
EEEY

ey

Py_FileSystemDefaultEncoding ¢ AAE X oW, 2A|ddIFFoz sty
Ae
WA 3.60A M7A:Py_FileSystemDefaultEncodeErrors o A2 7] & AF& g}

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o & 2] 2] 7] & AF&-3}o] F
UF= AAE Py_FileSystemDefaultEncoding®@ AT Y31, bytesE HFE Yt} A3}
bytes A7l 9 who| 27} £ 4 glgoll Fol 34142

Py_FileSystemDefaultEncoding ¢] AAE X god, 2A|d QI o g sk}

=
BRE do]E & Q2 PyUnicode DecodeFSDefaultAndSize () S AF& 314

Py_FileSystemDefaultEncoding 2 A& Al Z2A| L AFZ oA 278t= 0 YFo AT 4+
FEUTH A 2AY A7 P o Z EXRFE AFPFoF5}H, PyUnicode EncodeLocale ()&
8541 2

o B7):
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Py_EncodeLocale () &4
WA 320 F71.
WA 3.600A HA: Py _FileSystemDefaultEncodeErrors o & 2 7] & AF&$H ).

wchar_t x| ¢

A At Ao et wchar_t A9

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. 5= A size®] wchar_t ¥ ¥ woll A U I = AAE W5 YT} -12 size
2 Aoty §4 7} weslen AHE o] ol & A4 A AF oF T-& e U T A5 shE NULLS
LlacacigRi=

Py_ssize t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)

FUTRE AA W-E< wehar_t W H woll AU Th H Y size wehar_t A7k B ARE U o (334
dE2 2 ANE 5 A5eh. BAE wehar_t 224 5L ole /b SHE -18 HEF ok
@J»]-wchar % J_?_;(]_od [e] L‘]EZ_EQ _r_1: olj_ o]_u /\L:_ o] o oﬂ T/]sl’/\]}‘] 0 _9._ _—Lij_aﬂoﬂ

838 wehar_t* TAE O] 92 24 FAsh= 22 EEZH “OT%MD} {P, wchar_t*
%X}‘éfﬂl% QEA} 2D 4 don, o2 Q9 R C P42} A 8D o) BAde 2
2 A el o s Al 2.
Wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

FUTE AAE ol = $4 FALR ABFU 28 FALAL 4 I BA2 Bk sie
ZNuLLo] e, ($9 0 $ 8 £4F AW ol S 49| 8 swieol e Ak wchar_t
Ao d BAE TFT S 93, o2 A3 thFE C B39 @ AEE W BAG o] FA
Holl -9 3] Al L. sizeZ} NULLO] A wchar_t* ZAFE o] d FAHE _—,L_?;LO]—Q ValueError7} &4
ek
JE Al PyMem_Alloc () ol o EFE HHAE Pi}ﬂ\% t} (PyMem Free () S AF&3Fo] 3| A 514
A L). ol 3] Al, NULLE B3} #sizes A 2 = A k5 Ut W2 2] &do] 4331 MemoryError
£ AU
WA 320 F71

WA 3.7 M7 sizeZ} NULLO| 2l wehar_t* BXg o] d EA5 £381H valueErrorE 2HAY

A7,

CEREERE:

i)
o
4
v
lles
%
>
[
o

-2

AggUTh ol @ =

il

=

[e)

b3 APLO] T &2 F 7l 2] <12} encoding ¥} errors & 3 310, W str () XE AA YA AET
7+ O

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).

oA Al errorsZ A F =], T of tisf Fold 7|2 A2 & A d= S rlsteNULLE A4 E T 5
‘)E&_

AsUth B2E WZ Feol thek 712 ol 2] A 2]+ “strict” Ut} (ValueError 7} A gy h.
e BF FARR AEH o] 2 AR FUTH DA S A6 ool Ut = ARk ZE 9] Aol A
gt
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o

IR}

=2

1
fin}

22 Qv md APIY U T

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. Q17 H A4 59 size Hlo] EE T Z Y3} U I = AA S W5 YT}
encoding} errors= str () W& T4 22 o] 59 w7l W4t 22 guduth AR Fd2
ol Y HAXE 2 F ARGshe] 23 Uth ZH o A of ] 7} A S NULL-S HHRe Y o

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-
rors)
Return value: New reference. +UIE AAE AFZ Q33 AFE 1}o] % by tes AA 2 )
encoding@} errors+= U I E encode () WA= 9,] Z+S o] 29 w7 w4l e o u )t} ALLT
S8 Sl 4 m e A A S A o] < H LIt oA o191 A 5 oL E W
e},

PyObject* PyUnicode_Encode (const Py_UNICODE *s, Py_ssize_t size, const char *encoding, const

char *errors)
Return value: New reference. 51 % size2] Py_UNICODE ¥ ¥ s& Q1 7 3} 5}o] A bytes A A & ¥k

Ut} encodingT} errors= U I E encode () WA EQ] ZH-2 o] 59 ufj 7] M4} ZH-2 ojn| QJ T}
BT S Shol 4 2 A0 A % A B0l £ T TN o9 A LS
Lla2aciaBh=

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNICODE APIS] £ <]
Ut}; PyUnicode AsEncodedString () = AF&3ho] nlo] 1| o] A S Al L.

UTF-8 7.1

t}2-& UTF-8 74 APIY Y t}:

PyObject* PyUnicode_DecodeUTFS8 (const char *s, Py_ssize t size, const char *errors)
Return value: New reference. UTF-8 2 QA I Y H B2} Y 59 size | EE tJZ H3lo] FUZE A A
RHE U T 380 A o) 7} HAl ok ) NULL£ gy o

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,

Py_ssize_t *consumed)

Return value: New reference. consumed?} NULL©| W, PyUni code DecodeUTFS8 () A8 = Zrsh] o},
consumed 7} NULL©] o}, 53] 5 74 3k UTF-8 HPOl E A2 AdHE A A syt o)y
o e o) e ) SF et £ 2158 hol = 4 commmedol A9 T

PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-8-2 Al-&3lo] FUI = AAE QA7 QY52 A5 1o A bytes 2]
A= w3k o 8] A 2ls “strict” QU th ZE o A of 2] 7} w81 NULL-S wbSHEh o),

const char* PyUnicode_AsUTF8AndSize (Pvaject *unicode, Py_ssize t *size)
S A2 UTF-8 Q11 90] o 201 E) & Wiebel i, 5199 £ 271 (o] U9l 2)
sizeoll 173U T}, size A= NULL G = Q5 U h; o] 4 5171 7t A= A syt vkghdE ¥ o
o b 9 TE oIS} 9l o] BAGl, FAF 37} 9 Hhol £ 7} %718 U T (sized] 51 A
EFYh.

ol 2] 7} A sk, NuLLo] o &) A 3 A W2k A size7} A FE A FE U

O] AL FUZE AA oA EALL] UTF-8 = 7A 6k, 5 T &2 22 Moo g £UHE
WUt & W E iAol tE A ol Yl Ut

WA 3300 7}
HA 3704 WA 883 L oA char *7} o}Y 8 const char *J Ut}

const char* PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode_AsUTF8AndSize ()2} ZA vt 3715 A &3HA &5 YT

WA 3300 7}
HA 3704 HA: 8eF L oA char *7} o}Y 8 const char *J Ut}

it
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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}-8-3}o] 520] A size] Py UNICODE W ¥ s& A7 J3}a1 1}o]
# bytes A A& WEHEHU ). 9 of| A o £] 7} A 3HH NULLS R T
Deprecated since version 3.3, will be removed in version 3.11: ©] A €} Py UNICODE

API 9] d X JUt}; PyUnicode AsUTF8String(), PyUnicode_AsUTF8AndSize()
PyUnicode_AsEncodedString () & AF&3}o] ulo]l1d o] A 34 Al L.

UTF-32 7.4

<2 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 QA3 H B 5 EX} Ao A size vl EE I Q3 s F 7Y
= A S v th errors(NULLO] obUB) = ol 2] A 2] & A2 Fr k. 7] 2 g2 “strict” YU th.

byteorder7} NULL®] o} U, T] 516 = 4| 3 8 uho] & &4 E ALg3he] T m & A AP Th

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*byteorder7t00]al, Y& o] 9] AF 4ulo] E7} HEo] E = A] A (BOM) ©] ®, Y ZH 7} o]
Hlo|E A2 A3 31 BOM2 23 FURE FAE ol HAE A g5 U th *byteorder”t -1
ojif 10|, BE HfolE A TAI7F o BEAME YT

8 Z #hyteorder= B W o] E] Q] Zol A A HlolE ¢ = AAF UL

byteorder7} NULLO| ', F 92 U] o] E| H &4 =2 A 23T

F o A o 2] 7} YA 5 NULLS REH Y T

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 () A3 &2t}
consumed7} NULL®] o} U, PyUnicode _DecodeUTF32Stateful () 2 33 B4 UTF-32 v}o]
EANAAIE 4R YFoBo XA = vlo] E )& ol 2 A 88| gFUTh o8 st rlo] Ex
Uz gron )7 H Hlo) E 1= consumed ol A7 U th.

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. V| ©| E] B H}o] E <= A & UTF-32 Q1 7 QS AF&-3lo] 1}o] W nio]l E B2}
dZ WY oh EAE 2 &4 BOM a2 A2 T ol 2] A 2] = “strict” Y Y th. ZE of A
ol 2] 7} g 3k NULL-S HhH g ot

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int by-
teorder)

Return value: New reference. s°| 1= U T = to]E]2] UTF-322 AFZHH S =85t golH
bytes 22| & Wkt &8 2 Th3 vl E A of e} 7] S U th:

byteorder == -1: little endian

byteorder == 0: native byte order (writes a BOM mark)

byteorder == 1: Dbig endian

byteorder 7} 0] ¥, &8 #A¥-2 4 F 1 2= BOM vt (U+FEFF) & A &3yttt o & R &

o] 4]+=, BOM w7} Skoll 7} 2] 9k th,
Py_UNICODE_WIDEZ} F o= X ko, A2 A o]E ol g F =
FEjol| A o 9] 7h A Sh W NuLLS WHek g ok,

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~€}Y py UNICODE API9] 45

AUt} PyUnicode AsUTF32String () ©|Y PyUnicode_AsEncodedString () € A&}
ool el o] 4 B4 4] .

kel

ER 83 Y

*

ol
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UTF-16 =9

<2 UTF-16 Z9 APIY Y t}:

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-16 2.2 AT Y H W3 E AL A size B} EE T Z Q31 s
FUIE AAE YT errors(NULLO] ofU W) = ol ] A8 & Ao Ty th 7]E 3k “strict”

.

JYct.

byteorder7} NULL©] o}U W, T AT = A A H Hlo] E A& AFL3te] T 2 Y2 A 23 o
*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1: big endian

*byteorder”7F00]l, & wo]El 9 AL 28}o]E 7} vlolE 4 A] T A (BOM) o] ¥, T] AT = 9]
Hho] E A 2 A% 1 BOML A3 $URE E24L o] BALE A ek th *byteorder7t -1

ofuf o] BE wpo] E A EAZF EH ol EAE YT (\ufeffub \ufffe FA7F g YTh.
&E Z, *hyteorder= Y T H o] E] 2] ZollA A vl E AR AAFH YL

byteorder7} NULLO) W, T &2 v o] E] B &4 B2 A 23 o),

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| W, PyUnicode_DecodeUTF16 () X3 2t}
consumed?7} NULL®] o}, PyUnicode _DecodeUTF16Stateful () & Z 3 B4 UTF-16 v} o]
EXNFECIE EFT U E S U R A RA | E ) E B &2 A 2lstA] ks UTh o] S uto]E
EYHIYEA o yIYGH vlol E == consumed ol A 7¢H YTt

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. V| 0| E] B B}o] E <=4 & UTF-16 Q1 Z QP2 AFR-3lo] 5lo] A nio]lE B}
g Wyt FAE 2 34 BOM vt E Al A o) ol g A 2] & “strict” Y Y Th ZE of A
of| 9] 7} WA 3F A NULLS WU ).

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 = ©| o] E] 2] UTF-16 A1 ZJ & ES E3H51= 3}o] A bytes
27 & BTk 2 8L 012 vl Ao wel 7| S H ok

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 0], 28 FALE S

o A=, BOM ul=3 7} Fof] 715 ] ¢ks5 U th

Py_UNICODE_WIDEZ} A=W, & Py UNICODE ko]l AZACE Aoz FAE 4 G5t
Ao A ko, 7k Py UNICODE %k-2 UCS-2 £ A2 3| A 5 U th

Fejol A o 9] 7} g 3k NULL& Hhehg o

Deprecated since version 3.3, will be removed in version 3.11: ©| A4 ~E}Y Py UNICODE API9] dF

Yt}; PyUnicode AsUTF16String () ©|W PyUnicode_AsEncodedString () < AF&3}o]
ulo] 18 o] A A Al L.
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UTF-7 39

<2 UTF-7 29 APIY Y t}:

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-12 Q1 Z W H B2} 59] size Bl o] EE U] Z Y 5lo] FUIZE AAE
wHs U T 2o A o8] 7} B shE NuLLE Wk 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| W, PyUnicode_DecodeUTF7 () A3 &2 gt}
consumed7} NULL©] o}, 8] £ SF UTF-7 base-64 4] A2 o &) 2 #] 2] 5] ] g5t o] 2]
Hol Ex YA Y A ¢Fow YT H uho] E 3= consumed | 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&3}o] 01X 27|19 Py UNICODE ¥ & A7 3}11 1}0]
% bytes A A & WHHU Tk Zd o) A] o 9] 7} A3 8FAE NULL-S WESHgH Y o}
base64SetO 7} 0 0] o} U, “Set O”(t}2 53t o u] 7} gl 5 7) & base-64 2 A FTJH Yt}
base64 WhiteSpace 7} 0] o} U ™, -2 base-64 2 Q1 ZFH Ut} go] A “utf-7> ZH o] F¢ & ¢}
o7 AR Ych
Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNICODE APIS] 4 H <
Ut}; PyUnicode AsEncodedString () < AF&3ho] nfo] 1| o] A A Al L.

()

[kl

FUDE o 27 0]z T

d

22 “fF YT o]~ 7 o] i (Unicode Escape)” & APIY Y t}:

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. U T E o)A o] Z A FAHH FAY 59 size vl ES t] Q5o {4
= AR E Tk T A o9 7 g shE nuLLE whEEh o

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. S+ T E o] ~A| 0|25 AL-&3lo] FUTE AAE Q7Y AAE
bytes 2} A 2 WFHgHU T ofl 8] A 2] & “strict” Y U TF. T E]of| A o 9] 7} ¥H A 511 NULL

PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. -+ T E o] 2 A| o] ZE AR5l Fo] A size?] Py UNICODE W ¥ &
QAT J 3L bytes A A & WU T ZE o A o €] 7} d A A NULLS RESH Tk

Deprecated since version 3.3, will be removed in version 3.11: o] 4 2~€}Y py UNICODE APIS] & H ¢
Ut}; PyUnicode AsUnicodeEscapeString () & AF&38Fe] nlo] 18 o] A A A L.

A FURE o|aAo]Z 7Y

22 “YA FUYFE o]~ A o] Z (Raw Unicode Escape)” 7 8 API¢] U 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] = AT P H EX1Y 59 size H}o] EE UJFTH 3}
FUZE AAE w5 Ut Z oA o9 7} A s NULLS Wy o)

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. QA U I E o] AA | E AL 3l FUTZE AR E AdFZHF}
AIE bytes A2 WU ch ol F A 2] “strict” U Th T H A o 9] 7} LA S NULL-S
wergh of.

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA U T E o]~ A| o] ZE AL-&31o] o A size®] Py UNICODE W ¥ &
AF Y5}l bytes AA| & vEFTU T T ol A o &) 7} g shd NULL2 R Y T

£
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Deprecated since version 3.3, will be removed in version 3.11: o] A 2~E} Py UNTCODE APIS] £ <]
Ut}; PyUnicode_AsRawUnicodeEscapeString () ©|W PyUnicode AsEncodedString ()
2 AFgshel who] e o] A BHA1A L.

Latin-1 = ¢

- Latin-1 9 API{] U T}: Latin-1-& 23 2567} 9] U FE Aol s an] Q17T Fofl 3] o A]
15 38H U
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 Q1 Y H 2 2}1E 59 size H}o] EE T Z Y Sto] U I = AAE
THE Ut Zdof A of| ] 7} 28 8FH NULLS RESH o)

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1-2 AF23lo] FUIZE AAE A7 Y3t A5 5Fo] A bytes
AR 2 AU o A2l “stricr>d Utk 190 A o197} g s NuLL S MHEE o

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1-& AF-&-3}o] 20 3 size®] Py UNICODE W& Q13 3}l 5ol
bytes 214 & Wk . T o A of 2} 7} A3 5w NULLE RHE Y T

Deprecated since version 3.3, will be removed in version 3.11: o] A 2~€}<Y Py UNICODE API9] Y5 <]
Ut}; PyUnicode_AsLatinlString () ©|\Y} PyUnicode_AsEncodedString () € A& 3}]
ulo] 1 o] A BFA Al L.

ASCIl 7.9

=< ASCII Z 9 APIY Yt 7H| E ASCILHl o] B &k 5] & F U th th& BE ZEE o8& AT

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII Q1 ZHH £ 2} 59| size B} EE T I H 3] FUIE AAE
RS U Th Zdof A o 9] 7} g 5 NULLS REHgU o

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIE A-&3le] FUTZE A& A7 Y3t AE 5ho] 4 bytes 2] A
2 9kttt ol 2] A 2] “strict” U Th T E o A o 9] 7} 3 s NULL-Z WU o)

PyObject* PyUnicode_EncodeASCII (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCIIS AF-8-3}o] 0] X size®] Py UNICODE ¥ 35 Q17 33}l sfo] A
bytes A A & WkEHeu T Fdlof 4] o ] 7} ¢ A 5 NULLS WHEHH o)

Deprecated since version 3.3, will be removed in version 3.11: ©] & 2~€}<Y py UNICODE API9] &K
AJYt}; PyUnicode AsSASCIIString () ©|YW PyUnicode AsEncodedString () < AF-&3}o]
upo] 18 o] A S Al L.

o] mHl e thepst TElS LA ] AHSE S ekt Aol A 58 FUtHAA 2 encodings 3714 of
EYPE UPEY BF 792 97 A9 FPH AL Uh. 792 v S AgSol BAE QTS
HEPEUch AFY 0 AA L getiten () w3 Ao 2 A A oF Fuith HA v els
AA27 2 A5 P o)

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. =1 % mapping BA & AF-&-3to] AT Y H FAE 59 size HFO|EE U X
Foto] FUIE AAE WU th ZE oA o 9] 7} A 5FE NULLS WhEHehU o

mapping ©] NULLo| 9, Latin-1 T] 2 o] A& g Uth. T A oW mapping> WOl E A5 (0] A
255 Abole] ) E FUZE FAY, AT (FUZE AT E AUt & None 2 2 1) 3 8 of
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Stk B A ¢F-2 vl o] Bl HFo] E (None, 0xFFFE = "\ufffe' 2 w335 = ZAE T oh g,
LookupErrorg 3t )& A= 2 wjg o2 AeH o o8& T4 A YT

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

Return value: New reference. <=1 X mapping 21 4| & AF&3lo] FUIZE= AAE QA7 Y531 A4S bytes
AR 2 9rgTh o 2] A 2]i= “strict” U T ZE oA of &) 7} 2 5t NULL— Llacasiai=

mapping A= FUIE A5 F4E bytes A A, 00 A 255 AFo] 9] A4 == None & uH oH oF
gy th Noneof w3 = & Z &9 off e} v = X] o7 A A (LookupErrorE F43h= 2)

RO A ke P o g A gH o of & 7} A g ok

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. 51 A mapping 21 A & AH&-3}o] F0] 7 size] Py UNICODE W HE AT
J3ta 7 AFE bytes A 2 WS T Fd oA o &) 7} A & NULLS ¥HEFH U T}

Deprecated since version 3.3, will be removed in version 3.11: o] A ~E}Y Py UNICODE APIS] &£ <]
Uth; PyUnicode_AsCharmapString () ©|Y PyUnicode_AsEncodedString () & AF&3}o]
vhol 28 o] 4 41 A £

o= 9 API= FUIZEE FUIEERE w3 stk FollA SE Yo

PyObject* PyUnicode_Translate (PyObject *str, PyObje([ *table, const char *errors)
Return value: New reference. =X} w33 H]| o] &2 A2l EAES WS 23 FUZE AA S
Hhehehuy of Zd o A o &) 7} A 5 NULL-S HHHe Y o
W oS FUTE A4 A4S FURE A5 51U None(@AZE S £ 2 ghch o
o 5f oF k.
fg H o] B2 __getitem_ () AEH o] Tk Zﬂ sotd Huth 9y A d a7 & A
Urtt i F g R k& B2} A4 (LookupErrorE Fdl= 2= A= g X 1 Itz B }\].% 14 D]-
errors= T 9 | A & IubA Q1 oJu] Ut & ol 2] A 2] & AH S UER = NULLY o s U T

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *map-
ping, const char *errors)
Return value: New reference. %2} mapping B 0] &2 Z 8 3}o] F0] R size®] Py_UNICODE ¥ & H3EH
33 A3} FUDE AAE VBGUT T A o2 7H Y5 NULLS WU o

Deprecated since version 3.3, will be removed in version 3.11: ] 74 2€}Y py UNICODE APIS] & H ¢
Ut}; PyUnicode _Translate ()W LuF T 9 7|8l APIE AFE-SFo] nlo] 1 o] A 3140 Al 2.

ﬂll

n:°l‘

952 & MBCS ¢

Ch-&-& MBCS 312] APIYI Utk @A) % -0 A vk g 5 9.0 0] Win32 MBCS ¥ 87] & AHg-3lo]
W& 78 g T, MBCS(EE DBCS) & &4 317} oh e} 9129 Zelalo] ol shalAle. o4
SECEELEPEENEPEREE Y DEEEEESES

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS Q17 H E 214 59 size o] EE t]FZ Y 3}o] U T E A A
SHEUTH Zdof A ¢ 9] 7} #g3HH NULLS RHEHEU ot

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

Return value: New reference. consumed?} NULLO| Y, PyUnicode_DecodeMBCS () A8 FZ-gt}.
consumed?7} NULL®] o} U W, PyUnicode _DecodeMBCSStateful () 2 &3 A3] (lead) B}o|EE
O I Y3A &1 7P H vlol E 527} consumed ol A 7H Yt}

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS S A}2-3to] U A= AAE Q7Y 23S slo] A bytes 2
A2 9k ot ol ] A gl+= “strict” Y U ok ZE o] A o &] 7} A 5 NULL-S whEHhU o

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. AR H T = H o] A& AL&35to] FUZE AAE QA7 Y3 spo] A

i
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o Al ol £] 7} g & NULL-S RESH Ytk CP_ACP I E H| o] A&

bytes 24 7] & Wheksh ). Ty
Azt

AH&-3Fo] MBCS Q17 H &

WA 330 F7h
PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. MBCS & AF-&-3}o] 520 % size2] Py UNICODE W3 & Q17 3} 1fo] A

bytes 21 A & W+ o). 9 o A o 9] 7} EAY 3 NULLS WHEHE U o}

Deprecated since version 3.3, will be removed in version 4.0: ©]| A A€ Y Py UNT CODE

API9 dXJAYT}; PyUnicode AsMBCSString (), PyUnicode_EncodeCodePage () E &
PyUnlcode_AsEncodedStrlng() 2 AF2-5}e] mlo] 1 o] A A AL

AA 2} AL S (B olA EAL ol2taL sHlsUth A2l d & 9o

PyObject* PyUnicode_Concat (P) Object *left PyObject *right)
Return value: New reference. 5 T2 9S o]o]Eo] 3l M2 FUIE EXEL A

ol
t

S[=s

PyObject* PyUnicode_Split (PyObject *s, P\ Object *sep, Py_ssize_t maxsplit)
Return value: New reference. +AG & £33lo] FUTZE EXY g AEE 11]4—3114 t}. sep©] NULL
ol¥, RE I R FAF A E&o] Pk 2192 ko, —Zroix T Aol A E ol
o) T, A o) marsplit 23 o] = H A LT, S5 0], Alsko] AR A Fruch TRAL Az
glase] 239 4 gt

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend )

Return value: New reference. & VoA FUIZE EAGES £d5lo], FUIE BEAE g|l2EE W
23tk CRLF= 3ue] € vhE 2 & ZF U th keepend 7} 00 W, A3} F2LE of] & vl A7

Z3H A sk

PyObject* PyUnicode_Join (PyObject *separator, PyObject *seq)
Return value: New reference. 517 separatorS AF-&3to] EX14E A|E2~E AZsty 23 U FI=
TAFE & HkE gy ok

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end,
int direction)
substro] o] 2 18] LA A (direction == -1 FFA X & 432 o] v 3}, direction == 12
Hul A 425 v Fyrh stristart:end] 5&} o %] 39 rehatUh, 1@ ko 0S Hk
S ol 2l 7L B sk E 12 b T

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direc-

fion)
Z 0] A directionS M-85+ (direction == 12 A ¥}F AME o) w] s}, direction == -1 9 ¥}3F 4
AL Ju Ut} str[start:end] oA substre] A WA 9 X & vr&3U o) wkg k2 A A A
AR AFdAPYTE; -1 Fh2 A o= FFo] Y52 UERH L, -2+ o 7 A o] 7
AARE YT YEFF YT
Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int di-
rection)
ZF ] A directionS A28+ (direction == 1-& AW}eF A M-S o] n| 3111, direction == -1 S =}sF A M

& ST str [startsend] M £7} chel A WA 9T wag T 9D e A w0
1o e AUtk -1 e AT Fo] Yo e, 2% ol BARIL A9 7
95 9122 b U ek

WA 3300 7}
WA 3. 704 HA: starte} end= ©)A| stristart:end] A H AFEE 2 A FH UL

(o mg
N
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Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end )
str[start:end] oA substro] A XA A 5Fst= AFE WU Th o E 7 HAYSH -1

uk2hghL o).
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 VL1 A3 F-U I = A A
£ R T maxcount == -1& BE 54 2 A TS o v oh

int PyUnicode_Compare (PyObject *left, PyObject *right)
- 2=, ol !isl -1, 0, 18 WhEey o

A S vlwsta A7 2, 25, F
o] Bt A Al —1L utEEle g, oEE B 93] PyErr Occurred ()& 3Z3) oF &

U,
int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
25, &, Foll tial -1, 0, 15 Wk th ASCIIZ

FUZE A uniE string} v) w5t ZHzF ZL
ANFZFH FALR Adsh= 2 o] 71 £ A0,
ISO-8859-1 & &} A gt}

o] g ol E TN ZNA 5T

o ASCIL #2H7F 2 3= | g Y 222

i

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. 5+ U I = ALY S &5 3 v 3 (rich comparison) 3}3 tF2 & 3}t

Ll R
o o 9] 7} WA B} NULL

e AFAQ ¥l Py _Truel Py False

R
o 3 23S A4 ¢glo Py NotImplemented
opOll 7}V53F ZFS Py_GT, Py_GE, Py_EQ, Py_NE,Py_LT ¥ Py_LEY YT}
PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. format3} argsol| A A| EA19 AA & wraghyt}; o] AL format % args
RN

int PyUnicode_Contains (PyObject *container, PyObject *element)

element 7} containerol] Z 3V o] 9=x] olsta 1o ula} Folu} A AL w3t

o
9108 ~1 0] WHEkE U Tk

s
w

element= G4 24 FUIE FALE A H&s| of g th. o= 7}

void PyUnicode_InternInPlace (PyObject **string)
17} *ring & A 2210l A <1 E (intern) FUITh. AR Fhol B FULE BALAL 7127 = Z A
h =z

WA Fao]of Fhth Hsring} T2 71E W AL o] QLo W, faringS TR ® A
A A EAE AA 9] Fx SAFE ST AU,

(17 £42 AR Fx A+ S 247D Ad @
737 9O W fring¥ T2 T3 AW FUTHEE 04E FAAHUTH. (A FE A5l )
‘ QNS 5 Aol &7 F o w

e olopr] 7k QA E, o] B8 Fx A4 F Yok A4
5% ¥ AAE 25T

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode FromString ()3} PyUnicode_InternInPlace ()%
Z 3}t

23, A (intern) & A FUZE 22D AA U, 22 32 7H ool Ad | EA4E AA ol th e

A a2 F2E Egyh

ulro o

ol
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8.3.4 FZ& AA)

PyTupleObject
o] pyObjectd] A B G2 stold & AAE UebHUTh
PyTypeObject PyTuple_Type
o] PyTypeObject AL AES

S=

int PyTuple_Check (PyObject *p)
pERE AR AL FE W AE W drdam 32 BelEych

int PyTuple_CheckExact (PyObject *p)
p7hRE AA AW, B2 Qo] AE Ho] Aifak ol L B F U

X,

oW F2 B e Utk shol A A3 tuple} 2 AA Y

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. A7) n A A Z AR, Asf A NULLES 233Ut B2 gL
Stol @ AME el 71 F4 n A8 C AAE /A UL PyTuple Pack (2, a, b) &

2z
Py_Buildvalue (" (00)", a, b)&Z53Yr}.

Py_ssize_t PyTuple_Size (PyObject *p)
R& A7)0l 3 E B S Wobd, 7 FE2) 2718 wEghn,

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
FZpd Z71E WEFUh o] 2 7]+ NULLO] ofy AL
H A syt

PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7} 2] 71= 52 9] pos 9 2] o] Y= A A S wr&-sth pos7t HY
E ¥ oju}H, NULLE BF3}3} 2 IndexError Oﬂﬁl £ dAsgrh

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

£2 7he] Aok Fuith ol el AAE £

4

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. p7} 7}8] 7] = 52 9] lowS} high A}o] 9] £E8fo] A& W3St Ay, A9 54
NULL-E ¥H&gU ) o] 21 Jtol M 2@ 4] pllow:high] &} 5 UTh & g
Qe o ) 2E A ergruiet.

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)
p7t 7}ﬂ 7= FE9 pos 1 X oll AA| ool et T2 E AFFUTH BF5HH 05 WU T pos7t
HOE Hojubd, -12 ¥8 6l 1 IndexError 99 & A At}

Fal: o] S s ool M IS “F A" dFS T AR A T2l ol Sl Fel e
=z

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *o)
PyTuple SetTtem ()3} H]SSFAIRE, ol 2] A= 814 ¢Fom A28 &2 A= uff *uk* A5

oF 3t}

3 oI R =00 I FRE“T X117, PyTuple SetItem ()9»]-%-_1r , A 5 A FEo o st
z A wE

£ ¥ 2 A FF U pos § Aol

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

RE 278 295 0l A8 T 5 AF U newsizes 529 A2 ol7h BT B2 2o
2hat o AX B2, Aol 5] 7 Shbut 9wl gk A3 of gtk FE ol =9 ThE Rio
o] el F 0w o] 22 AHGEA ThAA L. FEL WA Boll A AA Ak EolE LT o] AL 0.
4 RES YDA FES BEL 02 AL, B B EEHD BTk AT 0
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= WHEtUth S gtoldE I E 5, xpl] ARFho] o] F4E S &) A Zrha 7P sHA = <
Utk *prh B2 AR bR A ~ok 3 F U T AH S, 12 MBS, +pE NULL
2 A A3}, MemoryError U SystemErrorS WA Al A Y T}

int PyTuple_ClearFreeList ()
A% B2 (free lis) & A&k A8 & F2 48 s,

8.3.5 XA AR AA

T2 A Al (struct sequence) A A £ namedtuple () AR CS7lEdUth S o ERREE T3 &
Bo QA AT 4 Qe ADAYUT F2A ADAE B8, ¥4 54 724 AAx
.
PyTypeObject* PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. ©}2] ol AW E desc®] H|o|H 2 2L LZA AE2 S Y TH
A3 Yo Q2B A E PyStructSequence_New () 2 T 4= FUTh

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}

WA 3.40] =7}

PyStructSequence_Desc
wE p2A Ad2 P e 4R E TR

4= (] EEl

name const char * T2 A GO o]l &

doc const char * S Foll ek SAE o) of gk Z A e} A ket
& ™ NULL

fields PyStructSequence_Field 2L 39 & o]EL 7[IZ NULLE 2= 0]

* of] th & 2 E

n_in_sequenfcént o] H SoA B £ Y= 2 5 (FEE AEH

%)

PyStructSequence_Field

FEA ALY BEE Pt FRA ADeE FER RYHH0R, BE Jot
PyObject* §L Ut} PysStructSequence Desc® fields B9 AW A= XA A
A0 o A7} 14H =AE AR T
4 |CH o)
=
nam¢ const | B ofFol ol E3lE FE EE ZHEENULL o5 ol gl AHl=
char * | ¥8 9 PyStructSequence_UnnamedField® AUt}
doc | const I =~ E go|L} AJeFsla] W NULL
char *

char* PyStructSequence_UnnamedField
olF A= AHEZ FAF7 L L= o] 5 3

PyObject* PyStruct Sequence_New (PyTypeObject *type)
Return value: New reference. PyStructSequence_NewType () & & THE fyped] A2EHAE U5
Urth

PyObject* PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 718 7] 2 A AlB 28] 9 A posol] &= AAE =& F5UTH
W9 A2 AE A g o
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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)
%Z;‘(ﬂ }\] A~ p_/] o] Eﬂ A posoﬂ =g & %}1\- 02 AR 6‘]—]4 \:‘4. PyTuple SET ITEM() :,1], U].iL]—7].
AR, o] A& M2 ‘ﬂiﬂ/* = ZHEEHU]"\]"Q'B-HO]: gyt

FaL: o] ool T

jubal

=
1= E

)

g,

5
=3

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem ()3 S5 wjZ 2,

Nt

FaL: ol g ool T Fx

]

AP,

d

8.3.6 2|2 E 7|

PyListObject
o] pyObject] A H &L spold g|AE A S veEd U th
PyTypeObject PyList_Type
o] PyTypeobioct QI AB AL sto] A gl AE W& bt o] AL shol 4l A2 1ist 9} 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 0E T 29, WigH g AE
PyList_SetItem()Z A‘Xﬂ A= %@6}71 Ao p
TTE AHE AL Shol A I Eof] A

m{m
HHN'
]
4>
§2
oy 3
Lop =
23
[0)
3
Q
('D
(/)
D
o
b~
[y
D
=

Py_ssize_t PyList_Size (PyObject *list)

list) A B2 E AA| 8] Dol & whehghut); o] = 2|2 E Ao thet len (1ist) o 5 Y Th
Py_ssize_t PyList_GET_SIZE (PyObject *list)

o2l A lE pyList_size() o] WA Z 4.

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)

Return value: Borrowed reference. list7} 7} 2] 7] = 8] 2E of| A index Y X1 9] AA|E vtEg Ut Y x+&=
7} opuol oF BTk el 229 Zol AR E o] Qe 42 A0S A ehr Uk index} ¥ E Aol

L‘rtd (<0 = >=len(list)), NULLS ¥3}+3} 11 IndexError o2& A Ao}

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)
Z2E Q] G indexol| Y= FHL itemS 2 ATt J-FEH 02 WU T index7t HH &
ol -18 vk3tet IndexError ool & AR ch

item®l ¥ F2E “F A"

otk

= W= f1 X 9] glAEof o]n] 9l ol v g
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void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
o] AAF Qs PyList_sSetTtem()S] iA R F4. AWHH R ofd Yol gle Al B|2EE

A= ol AHE Yk

PyList_SetItem()I= 2] AE = T2

)
=Rz rs2 oY)

i o] A E = itemo]] N3 FZRE “E X1
9}\ T T T

oe 22 Wel A e th s o i 970

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
FE jtemS 2 2E list®] B index ol AT TH A 02 WA T AvsiE -1
WEkstal o) & A AUt 1list.insert (index, item) o 3153y

int PyList_Append (PyObject *list, PyObject *item)
2| 2 E list®] 2ol AA iteme 57T AFotE 05 WU Th Auf st - 12 Wkglelar o 9
£ AAFYT} list.append (item) of & 234}

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. listo| A low 2} high AFo] o & AR E2 £33t g 2EE M)
A3l st NULL= WHehst il o & & A AU T list [low:high] o 3B ch 22
EREERE PR EEREIE =,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
lowS} high AFol9] listE e}o)| 2~ E itemliste] W&o & AAT YT list [low:high] = itemlist
of| 3 Fu ot itemlisti= NULL %l T e, §l g E/l e e Utk (&etol & AHA). 35
3w 02, Ao SY -1 W T FAE Bl ARE ) e AAH A Sk

int PyList_Sort (PyObject *list)
list 352 A Ap] ol A BE U 38t 02, A9ed -1-8 Rkt o] A2 1ist.sort ()
9} =5

int PyList_Reverse (PyObject *list)
list®] FES AR A HFFUTE AE3td 0, Adstd -1 H3FYch o] 22 list.
reverse () 2} F5FYth

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list®] &
ES s,

int PyList_ClearFreelist ()
A 55 (free list) & v F U th | A1 E &5 55 vhgoh
B A 3.30] F7}.

m{o
B
ol

Eoeks Al 7 E AAE U tuple (list) £

8.4 Zejo] 23

8.41 =AUz 23

PyDictObject
ol pyobjecte] A8 FL shol A B el A S e oh,
PyTypeObject PyDict_Type
o] PyTypeObject AL® 2 Fhold g g P& UdeEbE U o] AL sto]ld A dict 9
FANCR 7H;q]?;qr,]._
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}

-
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PyObject* PyDictProxy New (PyObject *mapping)
Return value: New reference. 2}7] A8 52& ZA5t= wjd & -OA St types.MappingProxyType
AAE vt o] A °‘“W o= Hl 5” S22 Fde AT gAY A= LA Al
Heues o A8

void PyDict_Clear (PyObject *p)

71& g vele) BE 73t A4S W gt

int PyDict_Contains (PyObject *p, PyObject *key)

S92 poll key7h 8 of QLR FATUTE pol B2 o] keyo} LA 51 12 WHAE T, 12
Fo® 02 WL Th o H W -1 W FUTh ol Fol A BB A key in pot FEFU

PyObject* PyDict_Copy (PyObject *p)

Return value: New reference. p2t 242 7]-3F 2 £33= A 9 A v g

frt

SR

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
YA T pol valL key 71 2 4F FUITh key= 3 4] 71580 oF FUTh 21294 ko
DAY AF6HE 02, A otE -15 vkt o] ¥4+ valol th & %Z:
o},

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keyE 712 Abg3lo] A Y g poll val& YT Y Th key= const char*ojoF gty th. 7] AA=
PyUnicode_FromString (key) & AH§-3to] eItk AF3H8 0, sl 3hel -1 wakahct.
o) gt valol T2 B2 FA A it
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.

W TypeError7}
=
=

TAA =

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 U 2] poll A 7] 7} keyQl A A S 9+3HgHU T key 7] 7} 912 W ol 9]
£ AAEHA 923 NULL-E WU o)

_hash_ ()% _eq_ () MINEE SE3t= A DA<= e+ AP Uth oy L E A
O 8 YAl PyDict_GetItemWithError ()5 AFE3HH A L.

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. 9| 2] S AA|S}A] Qb= pypict_GetItem ()9 HH YUT) o9 7}
Ay sH ol 9] & A8 NULL-S WHEHR Y o 7] 7]' Rod oL E HA A %} NULL< HHSHH
e},

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©| 212 PyDict_GetItem ()2} Z A q key7} PyObject *7} ofd
const char*Z XAt}

_hash_ ()¢ _eq () WANZEE SE3 YA TAE AAE s 5 T4
AAFH UL o8] R & C,__quﬂ YAl PyDict_GetItemWithError ()E /\]——%—5]—’{:, Al

PyObject* PyDict_SetDefault (PyObject *p, PyObjecl *key, PyObject *defaultobyj)
Return value: Borrowed reference. ©] -2 g}o] M =& 2] dict.setdefault () &} Z5 Yttt &4 3}
2, 94U 2 poll A keyell 3l T8k gh= HP%U‘H th. 7] 7} dictol] YL, 3t defaultobj = 4+ Q=) 1,
defuauliobj 4 BEG U T o] G-t keyS] H A B4 23] 0 412 A SHA 02 B s Al
ERLE EENE

WA 3.40] =7}

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. S V2| RE =S £33}E= PyListObjectS HH3F

i)

k.

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)
gAv el gt F5e) £2 e ol & gAY elo] the Len (p) 9 55 FYTh

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
gAy el p BE 7]-g = ol B el o] E kUt pposoll ol = H py_ssize_tis, o|H o] dS
/qxﬁk-a—m A3 o] B AL B2/ A 00 %315 ofof Gtk o Fori AU 2l
gl 9] 3 WAk, LE ) Busisie d A DA v A pheyshpralucts

7—'7—1 ]Q}QOEXHE PyObject* A4E 7}+8] 7] A}, NULL %l—/F AFUth o< &3l viekd
FzE= 25 WU (borrowed) A QY t} o]g]d o] A o pposE H A3 < HuUth o] k2 LH—‘?'—
gAaveg #+2 e L=z AS et Y, F271 3]utst R R @ ZAlo] A455 2] gk YT

g EW:

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/* do something interesting with the values... */

-~

DA pi ol el elo] 4 Fol WASAL ¢ Bk YAl S ool e Fu) kg WATE
AL LABATL, 7 Aol WAS A g B 2FLHYh o 5

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
g AA bE olH A O E stEA, 71-3 = 9 a0l FHFUT b= MY AY

PyMapping Keys ()@} PyObject_GetItem()E A QstE EE AA L = A5 YTt override
7F Zrol |, aoll A= 71 ol boll Al A eh= 7]17F QoW wAE L, 23 A ko™ a2} I A 5=
717} @& w vk o] 7 Ut At 02 whEHeka, ol @) 7 WA e - 1S HhEsh o)

int PyDict_Update (PyObject *a, PyObject *b)
o] = Coll A PyDict_Merge(a, b, 1)2t 21, F HA Aol “keys” ] EZFETZ} gla
PyDict_Update ()7} 7]-g% %8 Al @20 1’41011 olF g o] E s}A] etethe A Zilﬂ SH¥, 3fo]
oA a.update (b) & FAFE Y Th AZ3HH 02 W3S, o 9 7 A5 -1 WSSy o).

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq29] 713 02 G AU % AASALY WAL seq2t 7% A0 2 DFSE Lol 29)
o[E 28 A7 S A 4B o B2 & AR o of FITh 55 7|7k 9108, override} o] W v}A| 2]
Selstar, 232 ko A AR 7 Sk A Al 0 = Wkghstar, of 9] 7F A Bk —15 kg
ST 558 sho] M o] A5 Th(ukat 7k Al 9))

[}
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def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seg2:
if override or key not in a:
alkey]

value

int PyDict_ClearFreelist ()
Ao B2 (free list) & H]-SUTh S| A2 =2 52 ukskahy o)

B A 3.30] 7}

8.4.2 2% A

o] Ao A& setT} frozenset AA o T3+ F-& APIo]| thal] AHA 3] A3t ofz) VLA oF
L 7 se A4 AA ZE2EF (PyObject_CallMethod (), PyObject_RichCompareBool (),
PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print ()
2 pyoObject_Getlter()E ETFFUthol} FA 2 =& EEF (PyNumber And(),
PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(), PyNumber_InPlaceAnd(),
PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr() W PyNumber_InPlaceXor ()<
£ th.
PySetObject
o Pyobject® A BL set ¥ frozenset AR BE-o )3t o] B S T o] A-8F ) o
RS 4L QT 14 27 (R ALT I FAD oI, BT OB AL W) 7 2]
o5 F/l S%(YQCE Zi’é‘iﬂaé) = 7Heitk= HollA pyDictobject v FUTEH o] L2419
=L ol AE 3 H A FL Ao AGFHolok S, WA £ auth BE AHar P2
A e 2e7] Rk AW APIE 53] 52 oF .
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
e B A IZRE BE shold AR o] B e EAE A A5 U WA R, AR T BE
o€ ]2 shol W AR A 25 Tk,
int PySet_Check (PyObject *p)
p7)set A AR o] AaBaw S wEF ).

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)
p7t frozenset AA| o] A ¥k, A H o] JIAHAE ofH 5 vEag o

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterable®l] 2] 3] W13 H AR E £ &3l= 22 set 2 vt iterable
A2 e W AL e A nuLL A 5 ATk ABehE A 4 e, Aoshe nuLLg W
St ). iterable©) A A 2 o] Bl 2] E-o] o} U™ TypeErrorE WA R UTH A A= HS B
= 783Ut (c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable®l 2] 3l ¥13H AA| S £33 M| 22 frozenset S B3-S T
iterable— M 22 4l frozenset= THE7] Y3 NULL & = d5UTh AEsHE A IS, A)shd
NULLS BF3-3HU T} iterableo] A A & o] Bl 2] E o] 0}1/] W TypeErrorE WA A AU Th
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r]r

set o]} frozenset?] A2HA
& AUk
Py_ssize_t PySet_Size (PyObject *anyset)

set ©]U} frozenset AA S Zo]E ¥IE ST}l len (anyset) & TS5 3U T anysero] set,
frozenset & A H 32 JAEH AV} o} W PyExc_SystemErrorS WA 7Yt

a5 AME g dxdnd tis) b2 ot a2 E AHE S

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, AR 2] ol 0L, o 27 LA -1 wr3shyct gho]#W _ contains__ ()
A Egk= EE, o] s Al €7]’“:‘6]' AeHS U A frozenset & & A5 WH33HA] k5T key
7} Al B7F5 51, TypeErrorS S A B Y T} anyseto] set, frozenset == A H g 9] 9l
"7l ol PyExc_SystemErrorS WA A U T}

int PySet_Add (PyObject *set, PyObject *key)
keyE set 2B 2o F7LF Utk XS frozenset A 2B 2o % 2 F I
(PyTuple_SetItem ()X d t}& iEoﬂ =57 Aol 22 frozenset 2] FFS A= d AF
8% = EUth, 4398 08, 5hW -8 AT ko7l oA 479, Typesrror
E A AU AR Z7Eo] ¢ Iﬂ—tﬂ MemoryErrorS WA ZAUT} sero] set oY 1 AH
3o olAE AT} oW SystemErrorS WA A Yt}

S W5 E set ol 179 AH He) AaB o) AEE 5 YA, frozenset oL T AR o
Ard o AR 4 s Th

int PySet_Discard (PyObject *set, PyObject *key)
AR AAEE 1S jEst A, HAE 2] o d (o Y= FHA O}Aqu}) 0L ¥l3ta} 1, o
7 A s 12 RESE U o) A 5 gl 7)ol o sl KeyError =1 X PN L%— Uttt key
7} A 753 TypeErrorE WA A A UTh 3}o] A discard () FIAE9t= 2a), o] 4=
A 7153 JE-S YA frozenset & 2 A5 HEHSHA] b5 T setO] set oJL} 1 A B Fo] ol A
El2A7} ol W PyExc_SystemErrorE WA A 7 U Th

(0]

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] S0] Y= 422 AA o thst | FZE utEsta, setol| A A=
AAGY . A5t NULLS Rhh oh el vlo] 9lo W, KeyErrorE WA Z Y T ser©]
set oY I A H FO] AdAaEATF ol SystemErrors YA A A Y Th

int PySet_Clear (PyObject *set)
EY BE 24 UL HFUTH

int PySet_ClearFreeList ()
AT B (free list) = ¥]<3 Y o} s Al H 59 S48 g

WA 330 27}

8.5.1 g A

shold g9t A @ A7) @571 9

oy

U,
PyFunctionObject
G50l AHEE £ CTRA.
PyTypeObject PyFunction_Type
o] AL PyTypeObject?] Ax® ol shold g4 P2 YUt ol 2z ae v
types.FunctionTypel & =< Ut}
int PyFunction_Check (PyObject *0)
o7} 4 AR (PyFunction_Type ¥)W & ¥kt v 7] W4 NULLO] oft] o oF g th

112 Chapter 8. -4 A A=



The Python/C API, & x| #] A 3.8.18

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. = A code2} ATE A &+ AR S 2133 T} globals= 4ol A
AT 5 G A WAk G DA 2ol o] of Ty
o S2E QR o] 52 Z& AA A ZHA s Ut __module__& globalso| A 7FA & Ut} 1A}
g, ool d % F2 AL NULLE A H U _quabame_S B4 o 83} 22 e 2

A= T

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New () 2} B3} A 2k S AR 2] _ qualname_ o E
REEART +% UEF Ut qualname= FU TR E AR} NULLo] o] of gy T}; NULL O] |,
__qualname_ o]EZHEEX_ name_ oEFHEJ ZL Zo=z AAFE L
WA 3.3 =7}

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. 35 21 A op2] __module_ 2] E ]| HEE Wtaght) o] 212 g
Aoz BE o5 2ot EAL A, stold ZER thE A2 AT sy
PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. &= AR op2] QA A} 71 kS ¥l3kghU o}, o] &= 21 x}9] EZ o]}
NULLY 4 A5 YT

int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
T4 AR opS] A7) gk2 874 Tt defaulist Py_None o] L} F-Z o] o of gt
Aot SystemErrorE WY 713 -1& WHEHGH T}

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. = 24 A ope} AFH S Z A5 ¥t} o] 22 NULL o]y A
Aze] FEY % g5

int PyFunction_SetClosure (PyObject *op, PyObject *closure)
B4 27 op%} A1 8E 22 AE AT closure’= Py_None |} A A7) §E o] o] of gk,
A9 3tH systemErrorg WA 7] 21 —1-& WS T}

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. &5 A A op2] o] =8| o] A2 ¥lstghuth o] AL 7FdH YA g}
NULL € 5 54yt

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

Q1 AE A A= 25

2
AAE A AN EE PycFunctiond] W3t @3 o)W PycrunctionE Sl AR Ade= 22
vhH QU th o] A9 pyMethod_New (func, NULL, class) @22 thAgco}.

PyTypeObject PyInstanceMethod_Type
o] PyTypechiject AAHAE Shol W A2HA WAL B et shold =2 adds
29 A gsyTh

int PyInstanceMethod_Check (PyObject *o)
o7b A2 A v M E AR Fg WagUth (PyInstanceMethod Type 3 YUTh. w7 W

NULL®] ofyfof of gtk

rlr
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PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. M| A2E A Hl A& A E w3t} funce 9299 Z#|E A ],
fince A2H2MAES 528 0] 527 g

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 AVS 3|3} PyInstanceMethod Function ()9 |3 &2

H .

8.5.3 WA & A A
WM == A (bound) 4 A YT wIA ==
AZ= A 22 (unbound) WA = (S 2 A A24 UME)% o= AF

PyTypeObject PyMethod_Type
o] PyTypeObject A2HAE Tho] M WA E S UYePd Ut o] 22 sto| Al L2 739 types.
MethodTypeZ ==F Yt}

int PyMethod_Check (PyObject *0)

o7 A E AR E ZS 93E Ut} (PyMethod Type  YUTh. 7] M4+ NULLO] o} o] of
S

PyObject* PyMethod_New (PyObject *func, PyObject *self )
Return value: New reference. M 22 WA= A& S8 F ) func— 9o Z & E AA oM, self

ol =
= =2
= wAE7 ddE oo & AAEAJAYULE func= A EZLEEE o] 35E T U self =
wuzLel ohu]ofof ek,
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 3 35 £ N

8.5.4 A A

<" A ofe] ARzl N R WSE P A o AT L) o2l 2 i), 1k A3
A3 A A7 STk e A2 she 2 28 2 99| A Mol )P WS ALS e 9w
2339 o) ol 227} 28 ek, ghol AA 25, A 27 A A Ao £ grol AHaF .
o) 2/ AL A9 & T2 (de-referencing) &= 4148 Hho] = TE = RE 9] Aol L FITh; AM 2 A
A5 o o %m A Eth A AAE OE ol f854E g

PyCellObject
A AR A AgH = CF2A.

PyTypeObject PyCell_Type
PEF Bt R

>H

int PyCell_Check (ob)
ob7t A AAE F& MBFUTH obt= NULLO] oh] of of T Tk,

114 Chapter 8. -4 A A=



The Python/C API, & x| #] A 3.8.18

PyObject* PyCell_New (PyObject *ob)
Return value: New reference. ob 32 Z3st= A A A& W& 2 whagh ot vj7) M= nuLL 9

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 §-& WF3FSFA| 0k, cell©] NULL©] o} d X 2} Al A A QA &
shel k7] o4 Lch

int PyCell_Set (PyObjecl *cell, PyObject *value)
A AT cell®] 82 vale AR T o)A 51 o] AR gl e B2 E AT T
value’= NULL & & 9}" Ytk cell= NULLO] of ol of T th; A A A 7} ob U™, ~10] RERH U Th,
4539, 00l Mg Yo,

void PyCell_SET (PyObject *cell, PyObject *value)
A A cell2) THS valew AR TH FZE Aee AR A k3, AAL A3 AA} o] 2] A A

QF4 Ut cell & NULL 0] o} o of 31 41 8] o] of Pk,

8.5.5 I = 7|

= A & CPython FA2] A5FE AR AFIUTH 2 A £ ok F50] Rof 97 e A 7hs3
F= ol 2 ey Y.
PyCodeObject

T AA 2 AWee o) ALH = AH ) CT2A. o] Yo A=E AREX WAY 4 AxUth

PyTypeObject PyCode_Type
©] 212 Python code & YEIU & PyTypeobjectd A" AU TH

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 = AR S ¥t Zz8dS vrE7] Y ¢v] = AR 7 2
2308, U4l pyCode_Newsmpty ()& ALESAIA 2. WO E TE2] o7} A1 W w2l

PyCode_ew ()& A4 238 A eHe aho 8 o] 752 + Atk

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 ()} H|S23lA 9 % A& AAE {3 71

“posonlyargcount” 7} 15 U T}

WA 3.8 =7}

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. X7 ¥l :4_01 o ey g ) AR S HETE Zhe A ¥ FE AAE uE
ST A3 FE AR E exec () T oval () 8 }% AL =HAYTh
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8.6 7]l A A

8.6.1 5} A4 A

o] APIE= C %% o] 11e] 2] 9] v 3 &) VO (FILE*) A Fof 9| £ 3 U4 542 Ao
AHﬂﬁiﬂaﬂﬂﬁﬂﬂﬂm#%ﬁ%Wi%mﬁAEa°wiﬁuoiﬁé&%
29 AA] A5E N7 H A 9L V0 ol o 2] AL A gk okaol A A

T AP 1 161 61C 131 1ok 52 1E) 119 W & 5 o e 91 2] e 4 2
Hl41 10 APL] 9 Al 23k Zle] 45U Th

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. ©]u] Q& Q= 3o 3td 7|&A} fdZ Itol W Y AAE T}
Q1 2} name, encoding, errors 2 newline—% 71 B 2ES AF23517] 98 NULL € 4 s YT bufferingS
71832 AR& sl 918l -1 d 5 st name> FAH 11, o] A WA TS A5 A
Huth A3} Al nULLe L%?ME}. Aztel th gt o AHA S A2 io.open() T ABAE
Bz L

An: shold 2Ege] AAAA WA Y ASL AT JoB, 08 59 3 &}
SesE cle] o /)3 28 ZAZ AR 5 ASUTHCHD ol E o) A £ 8 £ A).

WA 32004 M name A EHEE FAFUT
int PyObject_AsFileDescriptor (PyObject *p)
pol HRH AYEAE ine 2 SRR, A7} B Gol BRI Y. 18 GO A7
o] fileno() MIAE7F e TSP UTH WA= d whghef of skar, 71 kol 3k
1%} ko2 wEE Utk A3l shd o 98 445l -

PyObject* PyFile_GetLine (PyObject *p, int n)

Return value: New reference. p.readline ([n] )3’/} %%?}H t}. o] t}—’,\—‘; AR poll A =L A5
Utk p= 3 AA Y readline () WIAE7F = 499 AA YL 5+ AFUTE no] 00| ™ ,E-/]
Z o] e} AA ol 7§ 3] sl %3 ‘343‘45} noj OED}E’-@,HH}O]E 01’“'0 o A ¢ A k5 Ut
Ed4AS Zo] 1l %4\* SUth F 425, 9¢Y ﬂ"ﬂ SA =25t vl FAE o] vk ok
I} nol OE‘:} o, dojet FAGle] st & JAT Y ol SA| &3 EOFError 7t
Hhg g o

int PyFile_SetOpenCodeHook (Py_ OpenCodeHookFunction handler)
A5 handler £ 5l "7} W& A== 10.open_code () & A4l 22 A2 ot

handler+= & ©] PyObject * (*) (PyObject *path, void *userData) 9 TFo]H, o] 7] A
path+= PyUnicodeObject Qo] B2 Ut}

userData QB+ & T2 AP Uth F =2 HEYAAN T2 S o2, o] ZUH
= ol A E A = }‘110&%‘/]5}

o] ZLogr Ao g AXE Zo| AMREH 2 Z, TAE YA (frozen) sys .modulesol Jrta &2
A7t otetd Z A S NMELX RES XES= AE F3H4 Al

Ak Fo] AW, AASFAY LA 5 glom, o] 52 pyrile SetOp@nCOdeHOOk () ol Thet
S22 AU Ao A, T4 1S et AEZ B HIF 278 E o™ oo & AA 7
e}

o] ¥ Py_Initialize () Aol ZEN = A F YT

Raises an auditing event set opencodehook with no arguments.
WA 3.8 F7}.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
AR objE 3+ AA poll F U flagsl A A1 A¥ £ F A F 2l 1= Py_PRINT_RAW YT} 0]
AW, repr () A AA L] str () o] 71 FH Yt A&dtd 0, 4 JHT?FH -1 W oy A A g
9] 7k AP H th
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int PyFile_WriteString (const char *s, PyObject *p)
2244 52 542 A poll EUth A3 03 WEShT, Aol S -1.8 W ) 4 A3k o9}
EE LN
= H .

8.6.2 & 7

PyTypeObject PyModule_Type
o] PyTypeObject JIA® A e sto| A BE S YEFY YT 0] A& types.ModuleType & &
shol M =2 1 9o] w2 ek

int PyModule_Check (PyObject *p)
p7hEE AA ol A} ZE AR AR FolW B g,

int PyModule_CheckExact (PyObject *p)
p7t BE AA ol AW, Pyrodule Typed] AH Fo] ol #& W@tk

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ | EZ|HE7lnamel B A A H A & AAE wiaddrh &
59 _ name_ ,_ doc_ ,_ package_ Y _ loader__ o]EZHEZ} AL
= A 8tal B FE Nonee 2 AAHUTH; __file olEFREEAFs= A2 249 ALY
gt
WA 330 F7h

WA 34004 H7E:_ package_ 2} loader_ 7}Nonel & AAFH LUt}

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_ NewObject ()&} 8] 523}A] ¥ name o] U Z = A A o)Al
UTF-8& 139 % X4 Jch

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module®] ©]15 F 7+ F3 3= 9V 8 AAE widsy}; o]
AA = BE AA S __dict_ AJEERESL} ZFUTH moduleo] B8 AA (& BE AAY A B
&) 7} ob W, systemError 7} A8} 3 NULL O] WHEFE U T},
gL 2Ee __dict_ & FH 228HA AL tE PyModule_* () ¥ PyObject_* () ¥+E
A85E 2ol ExuTh

PyObject* PyModule_GetNameObject (PyObject *module)

Return value: New reference. module®] __name_  Z5& WFSHshUth 25 o] AlZ35HA AU, EA14 9]
o}y, systemError 7} ¥HA3 831 NULL o] BFEHE U Th,

B A 3.30]] &7}

const char* PyModule_GetName (PyObject *module)
PyModule_ GetNameObject ()} BRI R 'utf-8' 2 AF Y H o] &S ¥I3-sh .

void* PyModule_GetState (PyObject *module)
REY “AE, § RE AL A ZFE WEY E5S Ve 7]+ 2AH Y NULLS BRSO
PyModuleDef.m_sizeZS ZZR A A L.

PyModuleDef* PyModule_GetDef (PyObject *module)
REo| X pyModulepef FRA | gk ZAE Y ZEo] B oA k5] XA FgkoH
NULL-Z W&t o

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ o]E B HEE A5t moduleo] =4 51 o] &
= WUtk A H A GUAAUY FUIZE FAL 0] ok W, systemErrorE WA A] 7] 3L NULL
2 wagUth 194 o w fUnE AAe Be 2 E B

WA 3200 F7h

const char* PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject ()2} H]S28}A wk ‘utf-8° 2 7P H 3L L vtadh o).

[¢]

8.6. 7]E} 7214 117



The Python/C API, & x] v 3.8.18

WA 328E #H X : PyModule GetFilename ()2 Q1IYE 4 g+v gFdHo o
UnicodeEncodeErrorE WA A YT th4l PyModule_GetFilenameObject ()&
Al 2.

C2E %273

2E AAE ANH O B BE(E/1H F4E DL B4 ol e) A
57k Py Tnport Appendinittab ()& AHEakel 2718 ol A Bl AU Th A4 2 )&
L} extending-with-embedding & 2% 3} Al 2.
Z7138} = 2E Ho AAHAE PyModule Create () o] AE3sta 23 ZE AAE W35t A
4o 72 A AA S waksto] “HaA 27598 £ % 4+ Ao
PyModuleDef

REANEVELY QT RE A

ol Yol Aoz 27548 A7)

PyModuleDef_Base m_base

o] Wl¥ & 34 pyModuleDef HEAD_INITE X 731314 A 9.

ST A= BE AY XA dutde® 7 Bgof thsf
!

const char *m_name
A RE9| o] F.
const char *m_doc
BES =EAEY; AUIAH O F pyDoc STRVARE WS EAEF W47l AL E T

[«

Py_ssize_tm_size
EE AEHE AA™ AHo] old PyModule_GetState ()2 RS T S A= B
Aol A2 & dFUTh o] AL o2 AH AB =2 Eo N BES AHEStE

o] W x E]OﬂQj%_‘?_%(E Al m_sizes 7]

o) 141 U ).
oJ

5 o]
k=3
m_sizeE -12 ARSE ZE| A FEHE 27 2ol AR JEz 2| HE A YA e

(.

o

2 dgE Y, 25 AA 7 & shAlE ol (JohE

57 obd grow AAHE BES thA] 2713 & 4 glrhe Eolw gl 8% 7}
22l de AUt b A 2713 el 5ol obd m_sizeZt B2 3t
ZEA BF Y82 PEP 31218 XA L.

PyMethodDef* m_methods
PyMethodDef O R 7|&H & BE +F &5 Hol&o vt =
F Uk

PyModuleDef _Slot* m_slots
oA 27135 At €X B g, {0, NULL) R o g FREULL 9UA 27|35
AH&-8H ], m_slots= NULL ©] o] oF ghU T},
WA 35004 1A W d 3.5 o] ol o] R 7 A NULLE AR FE e, thEat 2ol A o
= As Utk

inquirym_reload

rO
)
b
S
N
_‘_1
r_EL
ﬂl_,

tra verseproc m_t raverse
2E AA 9 GC A 5 55T D4 T4, BRetx] OB NULL. o] F4E BE AE7H
5] 7] Aol (PyModule GetState () 7} NULLE WF8h&r 4= Q15U th), 18] 11 Py
A7t AR 7] Aol 22 5 AsUTh

inquirym_clear
25 AA 9 GC Al Foll 25T A el (clear) I, B384 ¢ oW NULL. o] &
5 /\]-EH 7} & etE 7] Aol (PyModule_GetState ()7} NULLE ¥rEe 4= 9145 4Yth
Py_mod_exec &7t AYPH 7] Mol &8 + 5 UTh
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Jfreefunc m_free
2E A 2 A Foll TS -, BoFA god ==
I 7] Aol (PyModule GetStat () 7} NULLE ¥t8st 4= Q15 Uth, 18] 3 Py_mod_exec
#7t AR 7) ol 52 4 Atk

chebA| 2713}
BE 273 955 BE ANE A0 BB 08T 5 et ol 28wt 2715 0w o, kg
T RE AN B 5 SHE AT

sl

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def 2] Z3 2ol g}, A} & AAE w5 Yt} ©] A2 module_api_version
©] PYTHON_API_VERSIONC Z HAAH pPyModule Create2 () ¥ Z 2t}

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def 2] 7 2] o] wh2}, API ¥ A module_api_versionS 7} 33l X 28 A
A S5t s o] A3 = A= 8 A X 5tA O, RuntimeWarning<
2 A Uk

F3: o] @4t U Pytodule Create ()& HAL ARG oF ST B3 SR U W T ALS
3442

2713} ol A k= 7] Ao, 43 2F AA & WA S 2 PyModule AddObject () 22 FE

AL-g-3te] 917 e,

Al 2713}

o

% o
I-U b

15 e S SThA 27138 2 48 AU o Mo R E0d § RES
£330 oA B /)5 2 E A4 7} 05012 19] A4 TA (crearion phase)
wf o] A Y A (execution phase) 2 FZH U FH2 FH29 __new_ ()& _init_ ()
AT

Z713+5 ARt el REF 2, o] RES AZE ] obdUth: sys.modules 52 A

I RES A YZE YW, A 5 AA7} w50 A 4, o] RE-2 duk 7 A 3 o] A 84
Yt} - gtol A E%H’“Pﬂ'ﬂﬂo”/ﬁ/} 7[R How, 2 HooA w0l o REL E%”"]‘HOF
gtk shtE HANE b EEolE TS AR gEUth & EEAH= 2E A E =
PyModule_ GetState()‘E/\}J‘lOH/\'])b]-Z LHJ‘?L(7]-""j 259 _ dict_ Y PyType FromSpec ()2

THE Jfd Zef ) o 2 A 3hE o of Tt

[*]
=

o
B0
o

M 2o
4 &)

o

™

< HEAYE Aoz 7jdgyrh tF
uge 5%114 o% gABE % Ao o] & 2Adstr]o] SR I
o]

oA 27138 247 8, 2713 S5 (P
. Wbk 7

Init_modulename) = H| ] = 7}
Aell, PyModuleDef JAAHAE T3 T4F AHE-S}

_4\,<

PyModuleDef QUIAEHAE WSS
of Z7]3}sl of T}
PyObject* PyModuleDef_Init (PyModuleDef *def’)
Return value: Borrowed reference. 2.8 39 7} 3} 2 S 4& Sut2 A K sk Sut2 A 27]314
sho] 1 23] o] 7] Tk
def S PyObject* 2 /| AE 3t ALY, of 217} I 8F R NULL-S HEhehy T
W7 3,500 7%
25 29 m_slors YW= PyModuleDef_Slot 2|2 v 4-& 7}&] A oF Tt
PyModuleDef_Slot

o

int slot
obe) A AL§ 7153 gt ol A MEE, &% D,
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void* value

&3 Dol Wk 2 97t gebA E, 2 gk
WA 350 71
m_slots Wl @2 id7} 09 &2 o 7 g & of 3 th
AHE 7hs R 32 e 2syth:
Py_mod create

5 A AAE HEF AN EEH & F4E AZFUT o SF value AH & Th 7 22
ATE e GAE A A o

PyObject* create_module (PyObject *spec, PyModuleDef *def )

o] gt~ PEP 4519 J 2 ® ) 2, ModuleSpec IAE 28} BE o & WHUTh Al 2F AAE
Wkghst A o2l & *é%i'é}i NULL-S W) of 3 D}.

HL/\gsL/\ 0101/\-] ol,u JJrow sce zzé%}fd J%WD‘r

e BE Ao oA o] # Py_mod_create £2& A AT £ g5 U

Py_mod_create® Zlﬁﬁ}xl %o, dXE HA= PyModule New ()& AHgSto] ¥t 25 7
AE W5 o] 22 497} ol et specol A 2 Gt B4 BEol B BE 492 F4 5 HA
REAZ PR AT A FAOE 24N 1 AR 2T Fol he oGOz QrE D 4
== 317 9l T ok

WekE AA 7} pyModule Typed] Q282 A B2 giUth 92E B8 ojEFHE A
I A8 Y= s e FS AL E S Mﬁblr/} I8 4, PyModuleDef o] NULLO] o}d
m_traverse,m_clear,m_free;00] oldm_size; E+=Py_mod_create ©]9]9 &£50] loH,
PyModule_Type QAAE A wbHlstE 4 9l& U th

Py_mod_exec
Ese Aqsr] A8 3EH < drE ALGUS oA ol R =S A st A
SSRUTh QWA E, o] Yot T2 S E BE| FAGUTh 5 AP et
2tk

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.

A5E 2E AL B

BeA 2758 48T 0 £d ohdlol A= o B ERP Y o EL A 8T %
gy, o= TE ANE EAog AN @ 1 o
PyModule_ FromDefAndSpec-»]-PyModule ExecDefE BF S &3 oF &l F 340 Al L.

T

L
fd
il
filo
e
r>~l
ol
X
N
o
o
W i

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. 5] A 25 2] 7 2] 2} ModuleSpec specC. 2 A & A A& W5 Ut} ol A
2 module_api_version®] PYTHON_API_VERSIONC 2 A AH PyModule FromDefAndSpec2 () A
9 5 Ao,
WA 350 =7}

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef  *def, = PyObject  *spec, int mod-
ule_api_version)
Return value: New reference. AP1 W & module_api_versionS 7} 319, 0] 2 & 2] A 2] 2} Module-
Spec spec 2 A| 2 A8 W e S5 01 A o] 49 59 e 2 E v A3 AR ehow)
RuntimeWarningg TA Al Z Yt}
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3L o) g Ul PyModule FromDefAndSpec ()& HAI ARGl o FUt); 24l 3] 483
gk A}-§-3h 4] A 2.
WA 350 =7}

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def’)
defoll A14d 2 A3 €5 (Py_mod_exec)g A gUth
WA 350 F7F

int PyModule_SetDocString (PyObject *module, const char *docstring)
module ® = 2~ E ¥ & docstring & & 4 A 34 o} o] 84 = PyModule_Create Y
PyModule_FromDefAndSpecg Al-&3}o] PyModuleDefo A EES W& RSN}

gt

B A 3.50] &7}

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
NULL &% functions W} B9 35 moduleo| 57}tk 74d 5o that 24 & &2
pyiecnoaver ABAE FEANNL (3-F F olF 3ol 971 eo), C2 7R 25 5
F <34 (functions)” = ANHA 0= R WA vl W42 BES S4Bk, sho] 1 Feja0] dlaE A
uﬂ/ﬂ_i]— S A}5)A 1,3}‘: Yt}). o] 8= pyModule_Createl} PyModule_FromDefAndSpece

AF&-31o] PyModuleDefoll Al RES WS ]l AH 502 $EH Ut
WA 3.5 =7}

PyObject *module, const char *name, PyObject *value)
AE F7rgUnh 89 273} oA AT 5 e de] e duth
S U ol A -1, AFsHd 05 R ok

int PyModule_AddObjec
name 2.2 module©l] 28
A Al value©l o ’5]'

my ﬁ ﬁ o
[

125

F: F2E FAE OE P9k 28, PyModule_aAddObject () & A5 Aol W value] =
S+ AU
ol =43} L2 Feldlof 3, o8] Al &3t TE7 552 F valueS Py DECREF () 3| oF &<
Ytk 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®l| 8 7455 name o 2 F7 Ut o] WY T BEY 27)3 TgolA AHRE 5
Sl LItk ole] A] 1€, 4 ehd 08 WaF

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module®l| FAE FTE name o 2 F7rUth o] HO| e BRELY 27]3} oA A
AFUTH FAE valuet= NULLE ZuHof gyt o & /‘l -1 2, dE Al 02 WU Tk

int PyModule_AddIntMacro (PyObject *module, macro)
module | int 4 E F7HF Uk o &3 #
PyModule_AddIntMacro (module, AF_INET)

A2 macrool A AUtk  AE 5
o
module°] =7} th. o8] Al -1, 53t 02 Whe

o
AF_INET Z}& 7}A int A4 AF_INET S
.

8.6. 7]E} 7214 121




The Python/C API, & x] v 3.8.18

int PyModule_AddStringMacro (PyObject *module, macro)
module® FA+E & F7HU o

2E X3

oA 27131 A ez AYAEqA 23T = e ASZE BRES YL o) US
BE Ao Y Fxwor BE AAE AN $ JE=2 It

o] FLEL Tk 27|32 ARG WS ol REA L FEEA gsuUth T B oA 18] d
TEol oy 7] el A £ Y7l WEY YTt

PyObject* PyState_FindModule (Py MaduleDef *def')
Return value: Borrowed reference. @A 21 ] Z 2| ] of] th &l def ol| A ¥FE o] 2 2 & AA S vistshy )
ol M EE AL L SEE WA BE ﬂ,‘x{]ﬂPyState AddModule () & Q18] Z 2] €] Abefof] & A= o]
101oF ST S 2 E AR 28 4 9L Bz e gelo] o4 @ dm A Qoo w, nurr

& wagh o,

int PyState_AddModule (PyObject *module, PyModuleDef *def )
Sl ded 28 AA € Az E Aol A2 dUth ol& pyState FindModule ()< 53l
BE AR o] AN~ T2 w2 L)

oA 27312 AR Ete] WhE 5w E 317} 95U Th

Fol|He BES YZLE 3 & A5 O T PyState_AddModuleS T EJEE, B E 27|35}
RN

GIAT T g th. mEel A 2715 =T 2 F

t

)

kU

PyState_FindModule& Ao uk WA Al T Eo] ST} o] S4E T2 1
GAZE HAYSZES T At AU (FH S E3HA L 83 el 73 Ao of st A s
Yo tis] sl g +3dS F2To=2MN).

’d-83tH 0L, A st -1 vk o
B A 330 F7}.

int PyState_RemoveModule (PyModuleDef *def)
defoll A W01 3 25 AA & A =2l Bl el A Al At 4Fstd 0, Asfstd -1
k.

W7 3.30] 7}

£

mlo
r]I.

ol

8.6.3 oE|#o|¥ A

Sl A e S| Mg el e olE AN E AFYUTE A, A D2 ol oIHE _getiten 0
WA= A f e 9o)e] A Aot HE T, BA L Bl AAehE R A sentine) g2 AHEAL,
Aol 24 Bl ol EAEE 5o, S A5 o WAE ol el ol A8 52 5o

PyTypeObject PySeqIter_Type
pPySeqlter_New () 2k W& Al A2 Foll gt iter () W& T4 D A2 Ao o3& wkekd
ole & o] & Aol thEt 3 A

int PySeqIter_Check (op)
ope] @0l Pyseqliter Typeol® & & F U

PyObject* PySeqIter_New (PyObjecl *seq)
Return value: New reference. XV A| A2~ AA| seq} S| 2531 o] E & o] | & W&yttt A| A~
BT A Al A] IndexErrorE 427 ¥ o Bl g o] d o] Zd Ut

PyTypeObject PyCallIter_Type

PyCalllter_New ()2 iter () W shgo] 5 Q1x} 3 2] of o] &) wiatd o] g & o ¥ A Al oot
9 A4,

0.

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] H 4
R0l BT 5 S R E sfoll 22l B AN 5 s ith; 4 TFS 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 tJA3YE AH)

“Taa g’ AA 9 4R AEFEE 7|este AAYUTE 2252 F AA 9 9 ol A5
=
PyTypeObject PyProperty_Type
WA OaagE 9L S8 Y A,
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)
YA HE AA descr7) d]o]E] o] ERHEE 7|&d T
ARE EAFUT. desors D122 Y ¥ AR o]oF I Th; 2.7 AL Go e

PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.

8.6.5 <z}ol2 A

PyTypeObject PySlice_Type
Seholx AA| 9 & AA|. o] AL stol W AT slicest ZHFUTH
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 73 H 3t 0 2 M 22 &gtol2 AR E s o). start, stop X step 1] 7Y
M 22 o5 9 Lol 2 A ol =2 HEY o AgHYTh BE ghenuLL 9 5 glow,
o) 4% Noneo] 519 ol £ 2 F-Eol AL H LT Al 4718 S 4§10 NULLS WA YT

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step)

71 0] 7} length Q1 A AAE 74 A 8L, S8to]l A A A sliceol| A start, stop D step A HAE 71431 T}
length Bt 2 JAEAE o H 2 A 2] T ch
33 02 Whekeha, of e E ol 9] A7 glo] -1 Wk o (A E 2 F S}k None o] oy 1L

ArE WEH A ok o olul o9 g Hﬂs}z “1g g o,
o 71%5& A AAE e APt
W2 3,200 4 W7 Aol slice ) @522 vl 7} 4 @ o] Pysliceobject * YU

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 ()& &WatA thAIZUTE Z o] 7} lengthQl A AXE 7FF3H, S8fol &
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A A sliceol| A start, stop L step QVE A5 714 2 11, slicelengtholl & eFo] 2] Z ol & A &gt} HE
2 ol At Ak Sl 29 Aeish ABE YA o T,

458k 02 kst ol A9 & AR -1 Y T

B3: o BoL ANE 24T 5 AL AdselL GAA e Acw pRAUT 55
PySlice_Unpack ()& PySlice AdjustIndices ()2 2302 thA|=E oo dc} =

rlo

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);

4 3. H 7] L Aol = sli H2 H ySliceObjec < .

WA 32004 M7 Aol slice Wl 7 W42 w7} W4 & o] PySliceObiect* AHUTH

WA 36104 ¥HA: Py_LIMITED_APIZ} A AT o] XA 0}7%1% 0x030504003} 0x03060000
(ZT3}A] 9F2) AFo]t} 003060100 o]JAFS] o g A AR 0 PySlice _GetIndicesEx ()
LPySlice _Unpack () & PySlice_AdjustIndices () & }—Q—OFhUHELEE:rL Yt} oz}t
start, stop H step= o] ] ‘ﬂ F 7k Yok

WA 3.6.15E 9 A]:py_LIMITED_APIZ}0x030504008 TF2FA Y} 0x030600003 0x03060100
(EFFA 9 Abole] ghew AAH 90w pyslice GetIndicessx ()& 3418 g4 Uth

int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_ssize t *stop, Py_ssize_t *step)
< ghol 2 A A9 start, stop Y step Eﬂ olel MW E C A4 =2 =23t} PY SSIZE T MAXH
o} & ZS PY_SSIZE_T _MAXE X 83| £0°]11, PY_SSIZE_T_MINKE T} 22 start 2} stop Zh<
PY_SSIZE_T_MINZ %83 =o|1 PY SSIZE_T MAX® T} 22 step = -PY_SSIZE_T_MAX
2 2838 =4tk
e -1S, 4Fshd 02 e}
WA 3.6.19] 7}

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize t *start, Py_ssize_t *stop,

Py_ssize_t step)
2] 7 A length Z o] 9] A|AAE 71 319 start/stop SEFo] A AW AE 2T HE ot
ﬂﬂé%%%%ﬂﬂé4ﬂﬂﬂ“&%m“2E§%HW

2g}o) ~o] Z o2 uksdh ) A A 23T} Thol M TS SE5HA] k& Th
WA 3.6.10] 7}

o

8.6.6 Ellipsis 7]

PyObject *Py_Ellipsis
sto] M E1lipsis AA. o] AR elE WA=} 154
A = 2 28l oF FUTh. Py Noned} mpRIA = A2

27 9} v} 2

i Ay
Y
B

Rap.:
H

-
rH
v
&
0
i
Jz

=
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8.6.7 MemoryView 74 )|

memoryview A& C & M7 AE I o]~ o2 AA L} v A7IA 2 ALdE & 9+ Fo|x AA =

=Egych

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. ¥ 3| Q] 5] o] 2 & A|F 3= 2 A of| A memoryview 2} A S vH5 U t}. obj
7k 227] 7453 v 9 Al A4S, memoryview A A= ¢} 71/2 7|7k a1, 2H A ¢koH ¢ 7]
A o) AV AF A A el whet ¢l 71/~ 7172 4 dF YT

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. mem= S5 W ¥ & AL-23}o] memoryview 2 A& W5 Ut flags=
PyBUF_READ Y PyBUF_WRITE & sty d 4 l& U th

WA 330 7}

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. 5017 ¥ ¥ £ Z A viewS ZHAF= memoryview A4 A & 25U o). 7hekst
ol E ¥ ¥ 9] A=, PyMemoryView FromMemory ()7} A& = a4 <Yt

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. ¥ ¥ QA E] g o] 25 Aol 3l= AANZHE 29 A% AIF(C Y P
ortran order ) & memoryview 21 A& w5 U T W 2 2] 7} A4 A o] H memoryview 2 A= A8 W2
g5 7He) AUtk 297 ghod, BARR o] ghE o] 2] I memoryview = A ¥ E QG A E 72l 3

Yo,

int PyMemoryView_Check (PyObject *obj)
A A obj7} memoryview AW 2 WU T A= memoryviewd] A H FEAE T

.

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A=At ¥ ¥ 2] memoryview 2] B]Z 7| EALE Q] Z OlE & &8 F Ut} mviews 9HE A] memoryview
Aadad ol T ol a3 2E B 357 Forz 47 AAeloF T, 197 ghow
FE 9% A&k

Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] WFo 2 StE= A F A A A o E A E Y memoryview 7}
PyMemoryView_FromMemory () 1/]— PyMemoryView_FromBuffer () @'—’-F = 5‘]—1/]—E E’l—%
o] ] © ™ NULLS ¥FEHsH U o} mviews= YFE A memoryview Q1 2Bl 2~ of ofF g,

~
%+ 9

il

8.6.8 o3t Fx A

sho] e ok 2B 15 AME AAFUTE ¥ B2 S AH TASE F AX TAAA A ol
QU 3 MR e F2 AR o)W, F WAL A58 & A AR A L G

int PyWeakref_Check (ob)
ob7} 2 AR} ek A7

=
Y
o
iz
rigt
o
<
Iv)

int PyWeakref_CheckRef (ob)
ob7} % AA W 22 W,

int PyWeakref_ CheckProxy (ob)
ob7} A AA W FE Wk

PyObject* PyWeakref_ NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob ZA A o] t) 3} okl 2k 2 A E vlsgh ) o] AL FA 2L AR E
SHFATLANZE AAE B Ao B A= d5Uth 71 3= A4 7 ks 5 5y

ot 5 A w7 W9 callback ob7} 7HHI A =2 o] RS vh= 2 E AAVHE S dSUS
3Hte] mf 7 WS ol S o] of sl=d, 23l I Z AR A YUttt callbackS None ©] L} NULL &
T= AT U ob7} FSHA 2 d 5 = AA 7} ok A Y, callback©] & #]E, None £ NULLO|
olu ™, NULLES ¥F&3l 3l TypeErrorE WA A Y ).
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PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. ob A ol o §F ¢Fsl 2z Z2hA] AR & H13ghUth o] AL A A 22
A2 E HFAT MEE AAE A3t Aol A A= GsUth 71 Z=2HA] AA| 71 vkekg
T AdsUth F AR o)A W5 < callback ob7} 71H| A =2 wf) dH S = ZHE AA 72
T A5 Ut); st w ] W& wholsof of sl=d, oFst FHx AR A Y

I
v

t}. callback& None
IUNULL L 5% T ob7} oFakA 2T 5 Q& A 7k obl AL, callbacko] 2212, None
= NULLO] o}U W, NULLS ¥E6t 1 TypeErrorS A Al Z U th

=
PyObject* PyWeakref_ GetObject (PyObject *ref’)
Return value: Borrowed reference. 23t Z 2 (ref) 2 58 2z 9
UA| koW, Py_Nones RESHHU T}

=

AE ks

i)
ks
BN
N
N
inj
rr
M
(]
)

B3 o Fhe 228 Aol e W B2 E DAFU. o & AAE AL ALHE 5
A A8 5 9ee 2 Y WS AL S, AA N hs G £y 10CREF () B EE o

o= ST

PyObject* PyWeakref_ GET_OBJECT (PyObject *ref’)
Return value: Borrowed reference. Pylicakref GetObject ()2t FAFSHA 9 ol 2] AALE =3 31 4]
FemazE2 FIEFYTh

8.6.9 &

o] A A AF-gof th3k AA| 3 A B = using-capsules S 2 A A] L.
A 310 7.
PyCapsule
o] PyObject? M B gL BEEs gt
A3 of 51
35 ZAEE U2 BEA NS T+ A BES W 3 A8F B
AHgste] FA 02 2EH BEo| HoH CAPIo| AAM 2T 4 dFUTh

PyCapsule_Destructor
A& ol tf g 513 A} (destructor) F9 7. o] FA ol P )

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}3}= PyCapsuled YH5 U T} pointer Q1 AF= NULL ]
obd £ = g,
A std, o9& A7 3l NULLE Rhehg U T

name AL NULL o]} §-5 8 C 2440l o) EAE Y 5 A1tk nurLo] ok, o] £4)
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 AJESHEZE AF3E W, nameS modulename.attributename® A| 3] of

sttt o2 A 8l tE R E 9| PyCapsule _Import ()5 AME3te] e dXE S+ IS5

— =2 T Mm%\
g},
void* PyCapsule_GetPointer (PyObject *capsule, const char *name)
Aol 142 pointerE 1A -G T) A5, o 9] & 44 83 NUTL-S WU .
pZs

name "7 W= AE AGH o] 53 A E3HA vl nE of oF Tt &l AE o] F o] NULL
ol H, AEH namex NULL ©]ofof Tt} 3to]H 2 C &4 stremp () &

o) g o,
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PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Aeol Agd AA oA A& vk ek Asfsh, ol e & A4 s NuLLS WY

A€ol NULL 9] A2 zhe AL S A dUth o] A2 NULL W T =2 T4 B3 8H w5 Ut
&3] st8 W PyCapsule_IsValid() W PyErr _Occurred()E /\]-9'-5]-33 AlL.

void* PyCapsule_GetContext (PyObject *capsule)
Aeol AZE A AH2ES WAl Afstd, o 9] & A Sk NULLS WY T
ol UL AMAEE A5 A BUAYU o] AL 0L W TEE o 3B B
th; §3s) 3l Pycapsule IsValid() Y PyErr Occurred ()& AHE3A

const char* PyCapsule_GetName (PyObject *capsule)
Aeol AZd AA o] 52 Wttt A, o & A A stal NULLES REHE
A€ol NULL °] 55 Z+ A2 FH A JUth o] A2 NULL W13 T EE tha RS v U Th
W3] 8189 PyCapsule IsValid() Y PyErr _Occurred () S AFE3IH Al 2

void* PyCapsule_Import (const char *name, int no_block)
259 & JEYRHENAN C AA ) the ZAEE Y2 E Tt} name v 7} A
attribuce A g OBl HEY AAl o] 5L AFNok Tk ALol AZH namee, o] ¥
2t #H Q5] A oF FUTh no_blocke] FolW, BEESHA] kil RES YXE
(PyImport_ImportModuleNoBlock () S AF&SNA]). no_blocko] AR o)W, RES HHSHA o
FE ShUth(PyImport_ImportModule ()< ARE3HA]).

335t g2l Wi pointerS Wrer Utk A3 s, o 9] & A A8t NULLE R T

int PyCapsule_IsValid (PyObject *capsule, const char *name)
capsule ©] &3 FHedAE FEFTYh &3 FHe& NULLO] ofy
PyCapsule_CheckExact ()5 B3}5t1, NULLo] obd EAE 7} A &A= 1, Y& o] E o] name vl 7}
T AFUTLE (A€ ol5= vl FH st R = PyCapsule_GetPointer ()&
=L ORES

Z, PyCapsule IsValid ()7} ZZF< wislsld, B = H 2 A (PyCapsule_Get () & &2 A Zal=
Bl gt o] 4ol EAE Y
AA 7 &8t AP o] 53 A6 00] obd kg vkhyth 282 oF o 02 W T

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule Y F-2] AEI~E ZAEE context 2 4 gt

AZsd 0L waa Uk A 00] ofd S wEkala o 9] 2 A A 3k o)
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

capsule W3- 2] 2}3) 242 destructor 2 4 A g T},

423 0 HEF th AT 00] obd ghe W w o915 4B F T

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule W72 o] 55 name. 2 AR FUth NULLC] ofU |, o] 52 gt 2ol {45 o] of
STk Agol A% o) nameo] NULLO] ol W, o] & # Al 5} 2] 1L Al =8l A] 9k T,

35 02 WAt A3 5hE 00] ohd gL Mkt o)) S 4TI,

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

4 F5hE 02 WA TH A3 5E 00] obd ghS WEF I o9 2 APk
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8.6.10 A|vj ole 7|

A el o el A7) = 5ol 4l o] Al dl ol €] ol Bl el o e & T R3] 93] AFgsle AR ATk YukAo
2 PyGen_New () =¥ PyGen_NewWithQualName ()5 HA|A OS2 S &3= ZAo] ofyel g2 4=
(yield) 3h= 35 o] el gl o] Edl ThEo] Ut
PyGenObject
A ol B A A ol AH&E = CF2A.
PyTypeObject PyGen_Type
A el o el Aol o wate @ A
int PyGen_Check (PyObject *ob)
ob7f AV A ol B A7 22 215 Uk obi NULLS] o}] o] of F .
int PyGen_CheckExact (PyObject *ob)
ob®] o] PyGen_Type©| ¥ Fr& E&F Ut ob= NULLO| ofu]ofof Th
PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame 23 Aol 7]1913F A Al dl o] 8 AR S wrEo] ¥igg . o] 4=
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 Z4 A ol 7]1¥FsE A Al ] o] B] A A & w50 ¥F3sl=d],_ name_
I} __qualname__E name R qualname= A th. o] T4+ framedl thst F2E FH Y TH

frame Q1A= NULL O] ofu o] of ghuth.

8.6.11 ZF €l 24|

WA 3.50] &7}

PyCoroObject
FFE AA| o] AHEE = C F2A.

PyTypeObject PyCoro_Type
228 AA ol At B A,

int PyCoro_CheckExact (PyObject *ob)
0b®) B o] PyCoro_Typeol ¥ F& VI Th obi NULLY 4 g Th

PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame ZAA) S 7|9t0 2 A Z2E AAE =] A ¥i3tstU T _ name_
I} __qualname_ 2 name 3} qualnameZ A FUtt. o] &4+ framed] s F2E S Uh
frame A A= NULLY 4= 15Ut

8.6.12 AV A E WS A

Za: WA 371004 WG mlo]A 37104 RE AHAE
PyContextVar W PyContextToken thAl Pyobject EREE AR SIEE HAE GG UL o E &

of:

// 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 93t 3-8 C APIY ts] AAH 3] A9 &)

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
AUAE W4 WS s 3 A4,

PyTypeObject PyContextToken_Type
AdAE W5 52 9 Uehle 8 A4,

CERL EEE

int PyContext_CheckExact (PyObject *o)
o7} PyContext_Type @ °1¥ = E8F U o= NULLO] ofuofop U Th o] e 34 A+
ok

int PyContextVar_CheckExact (PyObject *o)
o7} PyContextVar_Type @l &2 E81FUTH o= NULLO] ofy o] of Yt} o] = 34
43 gt

int PyContextToken_CheckExact (PyObject *o0)
07} PyContext Token_Type B0 W & S8 % UTh ok NULLO] oh]olof gth. o T4
R e R

AdAE A o) T4

PyObject *PyContext_New (void)
Return value: New reference. |22 W AAAE AR S w5 Uth o &7 A SH NULLE whak g
et

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. A G H cx AV AE AR 9 42 EALE S wl5 Ut} o g7 &S
NULL-S RFEHg o)

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. @A) 28| & AHAE Q] ko BRSO ul=]r}, of 2] 7} 24 31 NULL
= REEgh o

int PyContext_Enter (PyObject *ctx)
A 2= @A A AER S AR FUTH AF A 02 RALL, oF A -12 BB

int PyContext_Exit (PyObject *ctx)

o AHAEZ ul & *ﬂdiﬂ4ﬂﬂééé;wcwzﬂ§waaazzaaguq@%M
0& WH&star, o] Al -1& W&y o)

int PyContext_ClearFreeLlist ()
AY2E B4 AR 522 AUch AAE & 35 2 BB o] B4t G4 4TI

AY2E WS G

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)
AYAE W59 He ALY 23 oE £k olel 7} A -18 MBI, go] Y= A9
dalol ol 7 A SHA] ¢kod 05 vEEE U ok

AdAE HE7 DAY values IAL 71 7] = 2o EH7FE U AEAE HS7) 2 A= A
¢F o W value= 22 7+ Yt}

* default_value, NULL©] o} H;

e var®] 7] 2k, NULLO] o} |

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 B~ E W49 *PEH—EL tokeng WYt PyContextvar_Set () £& A9 A2 A2 A TY
o o] @4 AT Al 02 WS, o e Al -1 Nk

8.6.13 DateTime 7 |

thoFst It A1 ZE A A7) datetime EEONA AlFHULE © @48 AHE357] A, dlH Y
datetime.h7} &:2:0) £ of of 331 (Python.h7t A kol £ FAA L), Ao E
BE %273} 349 X 2 pyDateTime_ IMPORT WA EE T &sfoF Ut a2 = C X2 A st
ZOHE & UHELEOH/H A 5] = static 4= PyDateTimeAPIO] Y5 Yt

UTC 7 ZEol HA 2317 sk a2 =

PyObject* PyDateTime_TimeZone_UTC
UTCE YEY = A 7t A S ES HE3kgy T} datetime. timezone . utc 8 242 AR J Y}
WA 3.7 F=7h

R A

int PyDate_Check (PyObject *ob)
ob7} PyDateTime_DateType & ©] A} PyDateTime_DateTyped A H Fo|H IS S8 HY
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

int PyDateTime_Check (PyObject *ob)
ob7} PyDateTime_DateTimeType ¥ o] AU PyDateTime_DateTimeTyped] A H 3o]H 22
E# =Yt} ob= NULLO| ofU o] ok 3T}

int PyDateTime_CheckExact (PyObject *ob)
ob7} PyDateTime_DateTimeType & o] IS =] F Ut} ob= NULLO] ofu] o] of gt}

3

int PyTime_Check (PyObject *ob)
ob7} PyDateTime_TimeType & 0] AU} PyDateTime_TimeTyped AMH 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 H o] AU PyDateTime_DeltaTypel AH olH A& & F
Ut ob= NULLO] ofu 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

ZUt}. obE NULLO] o}y of oF gt}

int PyTZInfo_CheckExact (PyObject *ob)
ob7} PyDateTime_TZInfoType Fo|H & Z8E1th ob= NULLO] o} o] of 3},

AAE REE IR

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. A1 9 3, ¥, 49l datetime.date AA S ¥+3H5H T}

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,

int usecond) ) )
Return value: New reference. A1 3, €, 4, Al, &, £ D ufo] 3 Z%9] datetime.datetime 7
AE gy
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, ¥, Y, Al, &, &, vlo]ZE % W fold®] datetime.datetime

A5 wHgh o}
B A 3.60] &7}

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond )

Return value: New reference. A| 5 Al, B, 2 D ulo]3 2 %9 datetime.time AA|E HI3

r&‘i
g

2y
PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
Return value: New reference. A1 A Al, &, &, ujo] 2 2% 9 fold2] datetime.time A A& QI3

Ytk
WA 3.690 7}

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference. A3 4, 2 W nlo]3 2 % &5 YEY & datetime.timedelta
AAE vty 23 vfolma 2 %9} 5_7]- datetime.timedelta AA| o] Fal A= HE o

DES At a7t FAH U,
PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offset)
Return value: New reference. offset AAZ YEFY R &= o] F o] gles 114 L Z A9 datetime.
timezone AAE E& 5t}
B A 3.70] &7}
PyObject* PyTimeZone_FromOf fsetAndName (PyDateTime_DeltaType* offset, PyUnicode* name)
Return value: New reference. offset Q1 A}2} tzname name 2. Z Y EFW R &= 114 2 Z A9 datetime.
timezone ZAAE E& S5t}
WA 3.7 =7}
IR AR oA B & FE3= a2, AA= B ZY 2~ (713 PyDateTime_DateTime)E E&5}Ho]
PyDateTine_Date®] 912282 0fof i}, §14H NULLO| obv]ojof 3], 82 AAFSHA Pl -
int PyDateTime_| GET YEAR (PyDateTime_Date *o)
kol intzZ, 1< ukskat o).
int PyDateTime_GET_MONTH (PyDateTime_Date *0)
114 127471 ¢] int2, 92 WrekeL o,
int PyDateTime_GET_DAY (PyDateTime_Date *0)
194 317kA 9] int 2, 9 v3g o,
R A AR A BEE ZESS= a3 =E. AA= A B FYAE £35}0] PyDateTime_DateTime
o] Q12 El o] of FLiTh. 1A NULLO] ob]of of Shud, FE A AFahA] $hr ok
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o)
05 € 237} 9] int 2, A| & wksghy o}
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int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
FH 597kA] 9 int 2, #2 Wy ok

int PyDateTime DATE GET SECOND (PyDateTime_DateTime *0)
HE 597419 int®, 25 Wy o

int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
03-E] 999999 7} %] 9] int 2, u}o] 2 2 % 2 ulatsh o}

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
Return the fold, as an int from O through 1.

B A 3.60] F7}.

AL AA AN BEE FE3= |32, AAE= AH ZFPAE 23319 PyDateTime_Timed] A2E A
o of gt} A A= NULL o] ofu o] of 3} - A ALSHA] ¢k U th:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o)
0¥ 23712 9] int 2, A1 S ¥Hekgh o).

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *o)
FE 597hA1 9 int 2, 2 Ry ok

int PyDateTime TIME GET SECOND (PyDateTime_Time *o)
HE 59714 9] int 2, & wHEshy o

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
HE 999999712 ] int 2, ufo]| T 2 2 E w33t}

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *o)
Return the fold, as an int from O through 1.

A 3.60] F7}.

N7 A AR o)A BEE 226 a2, 9l HE
] O A

7}
B Ao of Fth Q1A= NULLO| ofu] o] o 3HH &

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
-999999999 of| A 999999999 7} A o] int 2, U 45 WHEg o}

W7 3.30] 7%

int PyDateTime DELTA_GET_ SECONDS (PyDateTime_Delta *0)
HE] 86399714 9] int 2, % 42 ulalsh o}

B A 3.30] F7}.

int PyDateTime_DELTA_GET MICROSECONDS(PyDateTime Delta *0)
091 41 9999997} 2] 9] int 2, ulo] T 2 % 45 WHgh o}

WA 3.3 7}
DB APIE 7 383l+= BES A E Hstmja=:

ZPAE £ 0}01 PyDateTime_Delta¥]

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime. fromtimestamp () o] AE3}= o & &3t A=}
5 Z2 M datetime.datetime AAE W& WS T

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date. fromtimestamp () o] AE3l= o] A3l A F=
Z M datetime.date AR E W& 1 W3t}
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CHAPTER 9

=713} stold Aol d B &8 =

| g o8l Qe
sho o] 271815 7] Holl The B4E AANA T2 4 A&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 ()
* AHE
— Py_IsInitialized()
— PyMem GetAllocator ()

— PyObject_GetArenaAllocator ()

WA $4 22 2ol AL, e FHo] W/C API F4-8 AH8-8H7] Aol by Initialize()
™ ;ﬂo
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Py_GetBuildInfo()

Py_GetCompiler ()
— Py _GetCopyright ()
— Py_GetPlatform()
— Py _GetVersion ()
R
— Py_DecodeLocale ()
- vme] Fekan

— PyMem_RawMalloc ()

PyMem_RawRealloc ()

PyMem RawCalloc ()

— PyMem_ RawFree ()

zr3: t} & 4= py Initialize() Ao £&3tH ¢F Utk Py EncodeLocale(),
Py_GetPath(), Py_GetPrefix(), Py _GetExecPrefix(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName () ‘:,’-l PyEval_InitThreads().

02 A TA W4
ho| o=ttt 75 FAS Aol AT A A de Tt sy 71 2AC R, o]t SH =
BE & A ol 21101%‘45}.

A g8 SRVt AAFHE, EHa F2 -l AAE AF-AUth A E 0], -bE

Py_BytesWarningFlag E 12 AA3}1 -bbe= Py _BytesWarningFlag 222 AA st}

int Py_BytesWarningFlag
bytesUbytearray® strg, == bytesE int} v u] A1 E Fd Ut 2Rt I AY
2o o2 g By g

b gdoE AR

117

int Py_DebugFlag
P EA7 0¥ 282 AUD (AR AL, A5 g6 o =,

-d 43} PYTHONDEBUG &7 W48 A A FH Uth

int Py_DontWriteBytecodeFlag
00l ohl o2 A AT, ol 22 2 FE YLE Bl pyoHAE 24D 3 B1ich

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 W47} v o] ¢l A ‘E%% FAld 7 s 12 Ak
] A

=& 2713tk

int Py_IgnoreEnvironmentFlag
AAE 4 9= EEPYTHON* &7 W4 (o] & £ PYTHONPATHS} PYTHONHOME) & F-A] &Yt}

—ES} -1 SM o7 AAH YT
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int Py_ InspectFlag
a9 Est A WA QAR A A —c
e 23 9EY 9L 498 5 o8 Y
%

-1 € A3} PYTHONINSPECT 3+

FAE AT, sys.stdinZF Bud = HolA] Y
1

t® Syt

int Py_InteractiveFlag
L exdom AAE L

int Py_IsolatedFlag
A% Brg sto A AR 4
site-packages T & E] 2] & Z 3}

I FAeZ AFFE YL
B A 3.40] =7}

int Py_LegacyWindowsFSEncodingFlag
Ze)17b00] oUW, 5t Al Q2P UTF-8 9139 thAl moes 91592 AHgFu o,
=z

PYTHONLEGACYWINDOWSFSENCODING 374 ¥W4=7} v]o] A 4o Bxdz AAREW 1

U,
ZLA| 8 Y82 PEP 5298 H R3] A] L.
7+ AR

int Py_LegacyWindowsStdioFlag
Zg27k00] ofUH, sys TE AE YL Y3 WindowsConsoleIO Al io0.FileIOE AFR S
Y.
PYTHONLEGACYWINDOWSSTDIO 37 W47 vlo] 9 A ¢k& Exlgd e AAEH 18 A4}
A A 8 U 8- PEP 5282 2314 A L.

e AL
ag

D8 site 9 EE 2 ofo] SUE = oys.pachs] AblE E4 A 2L v BAHIUT £D
UZol sited HAIHOR A2 E T o= o]t 225 v @A FUTH(EE A st W site.
main () 2 TEZSHA A 2).

int Py_NoUserSiteDirectory
A& A site-packages HHE 2 sys.pathol F7}5HA] g5 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

—geAo s ARH YT
B A 3.20] &7}
int Py_UnbufferedStdioFlag

stdout 7} stderr 2 E H -2 ¥ 3 ] | A == A gt
-u 343 PYTHONUNBUFFERED 37 W42 AAF Yt}

int Py_ VerboseFlag

2Eo] 27|3td wuith, =9 A X (L H oY W B5)E FA 8= HAIAE AT T 2
33}3741/}7“’”4 BES AT AAE = 2 ap ol th st w A A& QA4 th =3 F 8 Al
E Ao s AR E AT
v &3} PYTHONVERBOSE 3+7 W42 AA P Ut
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9.3 d¥|z ey 27]3}e} stold A o] A

void Py_Initialize ()

Shold QB2 el EE 2SI ol g S $4 52 TG4 LS Shol A/C AP
48 ALg3E7] Mol & oF FUITH B A el 9l vl d 2715 AL BRI L.

o]AL 2rH REQ Ho|E(sys.modules)S iﬂﬁ} 13, 7]¥F 25 builtins,  main_ %
sys§ WHELTL w8 25 24 % (sys.path) & 2/ sys.arovi 2444 8%
Utk ol & A A= PySys_SetArgvEx () %AP%@MA] . (Py_FinalizeEx () & HA &&
37 93) T WA £ 25 E ol A 514 ket Wk gtol Rl T 2713} Ash e
A Al o 2] YU Th

o

3 Qe oA, 2E& REE O_TEXTO| A O_BINARYE WA T} C AELL S AMS 3= 25
H] spo] A Ao = S u]

void Py_InitializeEx (int initsigs)

o] B4 jnitsigs7} 10| A Py _Initialize () 1 A 25Ut initsigs7F 00|, Al 2 A 2] 7] 9]
278 552 A Lo, Shol ol R W 583 4 ALY

int Py_IsInitialized()

Aol delzde 2 ed 30el o € BD a5 god A0 E VLT
[BR= Py FinalizeEx () 7} % o] -?— - Initialize ()7} BRAl &5 WHU]'X] 7431% ‘ﬂf_@'
ek

intPy_FinalizeEx ()

Py Tnitialize ()2} 3<% 3}o]R/C API & Aol oo 38 d RE 27|35 A8 A 4010,
Py Initialize()o] th& wiAet 2& ]—F S HA W, ob A AAIH A] 9F2 RE AH
2B (oFel Py _NewInterpreter ()& FZIUAI)E AAGUT oAz, o] A2 3}
Az 7t e RE 2SS AFUT (WA py_Tnitialize ()5 THA
FRAR ZE5E ofF ?—i U= oA stk dbA o ® ke g2 od Yt stold el A o] A
EF ol dAdsHd (3 A dloly S A]) -10] ¥hEg Yt

o] P4t ol 7HA ol RE AFHUHL NP $F Z2IY0] 3§ =
@3 ol S A ARG AL S Gtk FALE = 5 sl golud
3}

I-o{r
i
)
By
§2
H

o A Fhol X QTE]Z ElEi“’— 2 J%o ZE2IYPL o DLL% AR E 317] Hof| gho]x o] Egst BE
225 AT AL 5 stk 8 T2 WEe F5E e S MEAes S8
22 WS F5317] Aof gho oA st RE R E AL AS AYUth

W 19} -r«l A8 25O REI AA A= 499 AR sPF UL ol 2 Qs At
(_del () WAE)7 &2 AA (T2 YU BE 2 ] Ao = dF Ut o]
A EE@EPME zcH EWE—%% A2 = =X FFUth gt AE Z e 7} 3t Ao
W2 2= A A e AFUTHFFE B, B FAAL). A4 74 8 Fx F
e R AAFHA gFUTE FF ZE0] et R WE g = HAHA &S 5 JdFUh
YH G2 273 Fdo] FH ol T EHH AR 2H561A] gh& 5 AFUTh S8 T2 30
Py_Initialize ()& Py FinalizeEx ()& F W o] S&3H o] FA7F AT + d5UTth

o1z} ¢l o] ZHA}F o] Wl E cpython._PySys_ClearAuditHooks & 23 A U T}
HZA 3.60 F7}

void Py_Finalize ()

Ol A& Py FinalizeEx ()9 o] WA S35 = Wk S F A= A YUt
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9.4 ZZA|A AA w7 HS

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

ol g+ (E%?}ﬂ‘?ﬂ) Py_Initialize() o] &3 oF FUth str.encode () oA} 22
guig, FF 100 AT A7 G o Y A& AAF T

PYTHONIOENCODING Zt2 A} A 2] (overrides) 331, 37 W47} 25314 942 wl] Ul 7 (embedding)
2E7H0 QTS Aol £ 9% Tk

encoding L/ errors= PYTHONIOENCODING R/ = 7| EZH(THE Ao kgl gy th = A&
st7] 98l NULL D 5 Y5 U T

sys.stderr o] (E+= t}&) A A 7 A Q) o] FAF “backslashreplace” ol ] A 2] 7] & AF&-3Ho &
st Al 2.

Py FinalizeEx ()7} S&% W, ol &= Py Initialize ()o )3 & S Eof J3FE v x| 7]
S0 Tkl E2 5 ol of Fuich

dF3tH 02 W3S, of| ] Al (& o] dHZeE 7t ojv] 27|3H & 5&) 00] ofd k<
W o,

WA 340 F71.

void Py_SetProgramName (const wchar_t *name)

(E29tY) o) =Py _Initialize ()7F AR S5 7] Aol ZEF ook th Q=
gEANA ZE2 20 main () FFoll hetargv(0] AR Fhs dHFUTH( o= AR ¥
HUth. o] A2 py_ GetPath(}E} olef o] o} EPAOM Aejz ey A3 gLy FAH oA
HELY glojB g g & Zte o A E Ut 71232 'python' YUth QA= =2 T8-S A g 5=
B Lol tﬂﬁﬂxl A AA AFLY 002 e ool = AL S 7he] Aok g th Fho] A
AEjZ B TE+= ol A «1 W8S A3 5yt

Hlol E #XE & t]Z Y 3te] wechar_* BAFE S A+ Py _DecodelLocale ()2 A3}

wchar* Py_GetProgramName ()

Py _SetProgramName () S22 AAHE 21 o] Z o} 7| B ZEE vigstth vists Exgd e
AA AZAE 7H AU S22 S s34 0A= g Ytk

wchar_t* Py_GetPrefix ()
AAE EAE SHA gL ol e prefixs WU o] 22 Py SetProgramName () o=z A

A 22O o] 53 7 8 W9 o BEe 1S B9l spAFE U ol & &9, —’-E:’-ﬂ
o]&©°] ' /usr/local/bin/python’' o] ¥, prefix:="'/usr/local' YUt} ¥H3H EXEL 4 4

AZAE 7H AU S22 @2 M= U o= 49 £F Makefiled] prefix
W42 W E A configure AT YEL| ——prefix A s Gt o] g2 ol ZEf A

sys.prefix@ AL £ JdHUTH Y20 F&3Uh O 45 FZRIPAL

wchar_t* Py_ GetExecPrefix()

AR ZREZ-Z24 51 o] o) 3k exec-prefixS ¥ T 0| AL Py SetProgramName () &2
BRE 2239 o2 4% B9 M40 ofe] Bk 72 Fol At o & Bl m2
SIE=a8) '/usr/local/bin/python' o] ™, exec-prefix= "' /usr/local' gt} ¥ -‘93}51 2219
A AGas el AUTH TEAE S 2 AAAL o FUTh o] & H 49 +F Makeriled]

exec_prefix A2 W E A] configure 2T Y E Q] ——exec-prefix 21X} ;HDH;;M t}. o]
A2 o] ZE X sys.exec_prefixZ AHEE F AFUTh AT &Y

HH7:‘ exec-prefix= S WE T4 3t (715 A8 LI F 5 geolBE ) o] g YA EH g Eg o
A X2 wff prefix 2} ThE U tF. EREA 2] o] A, é%\“% 54 3192 /usr/local/plat A H Egd
351 ZPE =HA 31dL /usr/localol AXE & 213145}

H/ﬂ, SHAZ 2ot Az E o AFFe YU A& %01 Solaris 2.x

= Sparc 7| A2 22 ZHEC T T ‘S}X]UJ-, Solaris 2.x & 4 31 3}+= Intel 7] A|
o, gE52E /‘\:_3“‘6]-“ Intel 7] Al & th2 S AEZ Y Yrch Et:_v—‘ﬁ AAY A2
E] vA o g e ZYPZ S FAT T v § °HA =+ AA = o= 0101:71%1143}
A Z ko] v th2 7] w2 prefix &} exec- preﬁx—./]ul Zhglon, ¥l EAE =
stol vlo| E I = 5td-2 ZHE SHA Lo FoHA L (D H U} olE=
vho] W WA o= S5 A YYH).

.1.,[114.,

A

2}
4

==

i KU
o‘|7

ol r

2 o
ofel > e
o, 095

o

AN
= iy
oX, S

i

I
oo,
Lo l-ﬂ

fr <L
= A

d
=+ &
0#0 o, ﬂLu
rﬂ (i

]
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o i & el do e

S o,
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A 2" #HE A= /usr/local/plate ZF ERHZ s th2 T A LH O Z AL sIHA S E
4ol /usr/locald 3535 = mountl} automount T 2 1H LS T A= U2 4 AUt}

wchar_t* Py_GetProgramFullPath ()

Stol® A #Yde) AA Z2aY o5& wHFUTH o)A 2RI o] F(HY
Py_SetProgramName () &2 ARFHUTholA 71& 25 AN =& A8t #8202 A

Argych vhgtE a2 BA AFZAE vHe HUth &
o go]W T oA sys.executable AR 4 5

wchar_t* Py_GetPath ()
718 BE AN A2 E OEFUTH o] AL
HUrha 45 &7 dol A AUt Ehd A4 2 SHE 54 FEAE E89 4499
gae g ol Eoz TAFYL FEAE FYAG MacOS XA AE ", AELo = '; ' JYrTh
e AL A AFLE AU A g2 TN g BlAE sys.
A A o] gro 7 27|13 UTh RES BES] 9% A R E WAL
Al ol =42 = A5yt (2ea B 187 dyh.

<
c.
o,
o
N
0n
(]
0
o
V1]
-1
o
)
o
=
z
=
(@]
=
5]
|!-P
*

ZNNE BRE AN A22 AAZTYh o] &4 py Initialize() o] Ao SEHH,
- A E AtetA g Al AlFE BEE A FULH ol B
50 978 HA5) QW Yt 28 me el shol o] UAE A% FETILt A2 74
ot BAEFEA TRA BA(FHUANAE 1, AESAAE ;)2 TR oF gk
.executableo] T2 AA AE (Py_GetProgramFullPath() & ZFRSHAL)

AE 1 sys.prefix®} sys.exec_prefix7} Bl YT = Ut Py Tnitialize()E &
stS F9% ) o]§ A= A2 EEANA 28 AdFUTh
E

i, 1%
0]
=
0]

o 2& A= Py_DecodelLocale () & AHE3HYTh
%

WA 3804 HA: o)A T2 o]E YAl =2 W AR HE7} sys.executabled]] AR

const char* Py_GetVersion ()
o] sho]al oIl 2|l o) wl A& Whehghch o] AL Tkt 2e EAL YU

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

A AA do] (R WA 230l x FAZMA) £ BA Fol W MA AU A5 A A= R E 75
3 wdd fdduyth aE A2 A A AFE ke AUl T3 e A

St=EUL) o] 2 do]#H T = A] sys.versionl & AFRS 4 QS5 YT

const char* Py_GetPlatform ()
A7) EAES] SAE AUAS VAL FU20l4, oA 29 A “FARA" o] Fo
TAEY, AFAE HEH L, T ol £ /HE A7 25Ut o & 9], SunOS 5x8til % st
+= Solaris 2.x8] A%, 2t 'sunos5' U TE Mac OS X A&, 'darwin' gUth =204+,
wint QU MR EAAe A4 ARLE el YUTh 5 24 @S SR AL & B,
o] g2 vto] F =0 A sys.platforme 2 AL 5 Q55U Th

const char* Py_GetCopyright ()
Al shold Aol ot 34 AW EALL WA oI 2 £
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

Lldas! 'E_X]'oaﬂ% @Zﬂl ﬂ%‘i% 7]—?’4 7]:]141'4—; §:%X}~‘§ %}1"% Z[:zé—gﬁ/ﬂ‘_i_ o} %L]D} o] %}\_% YL]—O]/}ﬂ
FT o)A sys.copyright & AHE3 4> 9l5Uth

f

const char* Py_GetCompiler ()
AA stold WA LESH= vl AHSE Futd e BAE 23 A 8L o & S

"[GCC 2.7.2.2]"

r®

BHE FADL B4R AFLE U

’

A=
FEo|A Mg sys.versiond 4R Z AlwHY
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const char* Py_GetBuildInfo ()
LR JJrOW A ZE g A2E A A F
&

"#67, Aug 1 1997, 22:34:28"

}o{,
1o
m 1
mL
X
st
>,
)
2
s
roh
o
s
i
e
b
o
T
=

e B e 47 A e BT, BEAE R £ AAAE B F U ol e ol
Fr oA M4 sys.version? dH-E AFFYth

void PySys_ SetArgvEx (int argc, wchar_t **argv, int updatepath)
arge ¥ argvoﬂ 7] HPOH Al sys.argvE AR FYLH o] 7 W ZE I MY main () 5o A
3

= A FAFSH A R A A A FE o) »}011%4 SlHZE HE TAESE= A 5 o) o}qa}/uaga
~23YE 7L g ﬂz. sl of Stk Aol Ho] gtk AAT 2AYET) o, argre] 2 WA
FES R TALD = AFUDL ol §7sys.argy 27|38l A S, py_ratalError ()&

s EEELE: a%ﬁﬂﬂqq
updatepath7} 0] &, o 7] 7}2) 71 o] 427k sk ZE L YU T updatepath7} 0] obU W, =& th
&y g]Eo wel sys.path® ST

e V& 23 YEY o]F0 argv[0] o E AEHW, AT HEV I YHAHEY Ao =27}
sys.path o 7Fg Ut}

o ¥R kO (F,arge7t 00] Atk argv [0] ©] 7]& 3 Y o] 5-& 7HE] 7] A] 942 W), sys.path
ko]l Bl Bt o] 2718 Ut} o)l= @A) 2y g g g (n. ") E gof Z2I1et= A 25Ut

Hlol 2 BAAS YR Ysle] wehar_* EALE A py_Decoderocale ()& A g Th

Fi: DA 2IHE AY o)) FH o7 vojyd dE = HE WS 58 EE:LE“ e 0s
updatepathZ A 2311, Y3l+= ) & sys.path
EEL PIES

3.1.3 o] W ANA =, PySys_SetArgv ()=

sto] 22 BE IS AdFUTh dE 5o thS AFE

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

WA 3.1.39 7}

void PySys_SetArgv (int argc, wchar_t **argv)
o] St = python QA EH Z B 7t -1 2 A ZFE A &= 3 uwpdatepath7} 12 A FEH
PySys_SetArgvEx () A3 253y}
Hho]l E #2149 & t) 29 3te] wehar_* 29 B+l Py_DecodeLocale ()& AHEFYth
WA 3.4 A A7 updatepath F-S -1 wh2} o5 Y

void Py_SetPythonHome (const wchar_t *home)
A <F UdEe, & BF shol A golne el AxE ARFUT. AR EX D ofn]
PYTHONHOME < L
i L2092 AR SO UL Fol WA A G A Aol Y002 Ehe w4
7he] AoF ottt sto] A A Z Y T E = o] AFA 4 141%—% H A e1A] 5T

Hho| E £A44 S YA B 8o] wehar_* 2A8& @EH Py_DecodeLocale ()& AH&FU T

I

tjo

w_char* Py_GetPythonHome ()
7|2 “%”, & pPy_setpPythonHome () o Tk o] T EolA A3 grolt AR HAJTHHA
PYTHONHOME 37 W49 Zh-& Wk th
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9.5 A¥ & Jegt A el =g &

shol W QIE L2 B $5] 2d = SR Ut T 2= Shold 2218 S A A5 93
sho] 4 217 o) Q4418171 o Al 317) Aol B 28 =7} 530 of 31 el Qe Z el ¥ = $2 GILo| 2}t
sl A o] YHTh = gloji, 3 1HE AAZAE tF 2dE 2 IR FAS Jod &
DT A8 So), T AHEA SAG) 2L AL FE ASE FAFY, B2 A7 Wo] ofy
LTS LS %%H
3k A

b JHU

—?ﬂ

metA, GIL-E 2% vk ghol & A A of A ﬂEa}ﬂlﬁrﬂr | %W/C APl 345 & &3 2= Qlu}=
ol dFUTE FAl ‘%‘% 2st7] el AEZ el A Ao 29 E HEAS A EF YT (sys.
setsw1tch1nterva O FZ2IAHAAL). B2 31Y ¢ 7]1.4—&7]9} Zre A Aol Bz 7 /O oAl
A= A= 2, 2F ?_D‘r%ﬂro]“*’\ﬂ]‘:ﬂ“bﬂg—?Al%‘%D}-

ybol A Qe B ¥]= PyThreadState g B o] 722 Yol 23 = ¥ £ 7] (bookkeeping) F H & K &
Utk #AA) pyThreadState & 71| 7]+ dlUe] A 4% Q5 YT PyThreadState_Get ()&
Agte] 22 5 U

9.5.1 &7 F.= o)A GIL 3] A3}~

GILg ZAs e iR 4 A=t 0T 2L R T2 o 9

>

Yt

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] & T 37 915 & o] WA= EAFU T

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS W®Wj 3 & AN BEE2EL 937 £AFA G A42 A3 Y,
Py _END_ALLOW_THREADS WA 2= &

Ao gL g TER FFPIG

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread (_save);

o) G55 45 PAL T 2HUTH: A AEmelE So] AR 2= el B3 LIS

BESE o AHSPUTH B2 AL 2 S FEE A ), Fol A /) Aol BA 2= )

EIAEE Ao FUTH(THE 2A 7 54 52 BS54 A5l A9 2= 42 AL

S WRIUTh. W2, 2 A5 Ad S HHE HAT W, A6 YE) ZAHE ARG

Aol =2 8 =30k Fvh

F2: AADUO RS EEL GILE 9o Asht 14 AUAL AL Al ol A, )2 2] 03] &
3 2 5237

Zro), kol AA o AN~ A 7} A F7 A ALS
XJOHE %%@"T‘ 21%‘45}. o EZ 211b9 hashlib BEL o[ HE QE A1) 914 & o

GILZ s Al gyt
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9.5.2 s}o]¥ o] ¥k 4] g2 A¥=

48 3014 APIVLY threading B8) & A3e) A8EE WEW, 2HE JHAFO2 A
B 5ol EAE AL SW B o e, o ol ColA RHE 01 4 ol (A8 Eol Al ~d = el
7150] 9 A4t ehol Hef el ol 3, GILE HA5HA i, 152 98 2d = de) PEE g
oS 2=l sholtl REE TR0} S (33 9 ATH AL ehol el oA AT 2
APIS] 27} 9 Uth, WA s AE s F2E wEold ABzdeo ol g st SR

7F o]
<, GILE ¥ 534, upA| gt o & 3}o] #/C API AH-&- Mﬂ&ﬂﬂﬂﬁﬂzng B2 ﬂﬂgqq
AR W, A o) ZAHE AL, GILL A TS, DA RO 2 AT o) 42 FEE
S Al 3l oF gy Tk

PyGILState Ensure ()@ PyGILState Release () &5+ o RE AAS A5 o7 ¢34}
CAg oA Fo|WNE TE3l= YukA o &7 o} 3 2t}

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_* () @& (Py_Initialize ()] &3] AFez w501 x) A A =¥ 35
uek Aok b el st A L. 3 W F7FAEZEEHE =L AS A AT
(Py_NewInterpreter ()& AF&3A]), th5 QB Z 2 H 9} PyGILState_* () APIE &3+ 2

A Q= A 5T

9.5.3 fork() ol thg+ F2] A}

2y Zof s FHEoF T = %%&E‘&@%Cfork( TE A 29 = FAYYLE fork () &
L3l HREE2 A" A=, Z2 A7 E f&?ﬂlEﬁ%%@éﬁﬂl %ZXH?MD} ol =&
xmoﬂolcﬁk—ﬂH‘JJrCPythonfﬂE}O‘fﬂl ARE ZE A 25 A A J&FS v H )

“AA” 2~ =gk dof Tk A2 T 28 =7 B {8 Fo] S AH ] F5S vyt stol M
3 Ao LH%X*&E AHE e 55 E 55t Ul Al 3te] os. fork () of i3l o] A& 2 T
T3 ZHA 9] B E lock-objects & A A A FU T sto] A Z St AU WA ], 23 o] H el Y 5AY
o] Zof A A oH 01: 3l F7hH(H] shol ) B8 Fol Mo &d Wi o] gl YT pthread_atfork ()
2} 2208 71 S AHE3te] 22 A9 S < gAY WS o, os.
fork () & Ea}x] r11 AH fork () E X 5t AL glo)| WS TE M),
3 o] Zof| AFgA] = 2 E =7 B8k ol M YR & F fitol ol w At el 7 4 5yt
PyOS_AfterFork_Child ()& BR3% 55 AAZeH L A F4 & o = A2 obdyrh

02 2 E A =7 AR Ts AP L T3 CPython./] HEF) AFER 7} os . fork () & upR A 2 A A 3}
A BEEolof FZ onguth o] AL dA JE|Z e E e thE & pPyinterpreterState A
&8te ThE B & PyThreadstate A& stol dejAlo] A ot A& S w| gyt o] A7} “u 2l I
z2lEe E s} EX o7 93, fork () = CPython A< #E}S] o] °Ja1 Z71319 AEjZ 2l E 9 “H g1
g = ﬂlﬂ“iaﬂﬂ@ﬂwt} et ollQ] = exec () 7F I Foll A TEFH = A A Uth
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auis}

e C g D= AHSHAY ol A AR mel B E WFT W Y ANH 02 AEH & G T4

PyInterpreterState
o Atz FxE o §Y ¥ =7 %%ﬂ% JE| & e Ut 22 AH 2o £t 2=
£ 2E Beish ¥ 2P OE U3 BEE B Reh o o] A6l 27 W7k fig
OE JHZEHo £ A= AR s v, €Y sl VeA S 22 22A A FHE
A2 stalE, AFolle oFF AR 35t FEyHh ﬂ‘ﬂ Az B F2 ofd Az E ol &3
A=A ol BA ol BE 2H =N F/F UTh

PyThreadState
o 2% T2+ ©d 2d = AHE UEhd U 48 T8 HolH HH e o] 2 =2 A=
2B AElE 78] 7] = interp(PyInterpreterState *) Qluytt.

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 A7 o] e o)Al py_Initialize()ol e TEFH A, Y22 He AH
=g RS e

WA 32004 WA o] g Bl Py _Initialize() A T2 5 flFUth

int PyEval_ThreadsInitialized()
PyEval_InitThreads ()7} 2Z&% ¢ oW, 00] ofd gk ¥kstst ), o] dh4= GIL-S H-§-3517
AN BEF 5 oM, Y AU E YR ) = API £ EL 333 o AHSE 5 Ak

WA 3.7 WA GILL ©|Al Py_Initialize ()l &3] 271SHg Ut

PyThreadState* PyEval_SaveThread ( )
(FHETHE) A A Z e 55 A 5t3 28 = AEfE NULLE A A 3L, o] A ~# = A
(NULLo] ohd Uth 2 WHHg o), o] kS ol ATk, AR 2=/l 22 853 oo

void PyEval_RestoreThread (PyThreadState *tstate)
(TS0 THH) A AdB 22y 52 8535k 28 = AH| S NULLO| ofy o] oF 8t sstate = 4 A T
o} 2o RS ol HrbH, AA) 2d =7} o) §EaA) ktolok BTk 124 ehow w2 el 7}
gy ok

Fa: "erdo] stojd Aol d 2w A B A o] F4E SEHH, A =T} Tfol o) of & v
oA A gt 2HETF SR UL GA = TR E W 11'3}?4‘11 _Py_IsFinalizing()
o]t} sys.is_finalizing () & AFg31e] o] & S E317] Ao AdE z e g 7} sho] d Al o] A

i)

T 9eA FAF 5 vtk

PyThreadState* PyThreadState_Get ()
A} e S el N ok A Qe el e $2 B ga ok gth @A) 2@ = e 7k nuLy
ol x| ® Aol of & 7} WAL T (L2l A ggx}ﬂNUL =g Fe7 :
PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
A 2= ”EH £ Ak sstate(NULL D 5 Q5 U TH 7F Al & 8k 28 = A B oF 2~ 9f
AE L E) £ B falof 3hn o) Al% A ek LT,
= e adE 22 AFAE ARSI, A H AE 2B ot 3 A Fs Ut
PyGILState_STATE PyGILState_Ensure ()
A 2d =7 ol AA ek 73 AHzelE 53 AA Q] oM CAPIE 22T &
v 7} 5 = A Ayt 01 Rne 7+ %O] PyGILState Release ()d] 8t &3} BL o]
F= 3 é‘t‘ﬂ—Oﬂ/ﬂ dot= dF g H 228 ¢ A5yt dubger, A= ”EH7P Re-
lease() Aol o] A Aej = %%lﬂ% Sl PyGILState_Ensure ()& PyGILState_Release() &
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£ bl g2 2~ = & APIE A S 5 JdFUTh A&
Py END_ALLOW_THREADS W32 2] A2 9l A8 3] 8&F Uth

WHek 34 PyGILState Ensure () 7F &5 Y& W] 8= ”Eﬁoﬂ gt BE st «dE" o,
ghol# o] e e JEE st W pyGILStat . Al
OJ&HQE}E, ol MEEL FTHTF U5 yGILState Ensure ()of thar 2+ 1
AIA Q] PyGILState_Release () o gt i%%ﬂ’ﬂ =2 A7l oF

gderbirad ), A4 A= GILS ERetal 4o sto]W FES 22T 5 s Uth A=
2 Al el gl Y th

Za: "Erdo] stojd Aol d E w] A = oA o]
A7 gy etE 2H =Tt EEFH UL 94 2=
o]ty sys.is_finalizing () & AFR3}o] o] T4 E
93 dEA A5 AU

242 T2, 2=} ol el ol 3]
Z2E4 X]?‘F]—F;]Uﬂ _Py_IsFinalizing()
T E3517] Aol QI Z 2 7} sho] d gl A o] A

void PyGILState_Release (PyGILState_STATE)
ojFde F5 3 RE AAS AAFULE o TF Fof, Fol FHE AT
PyGILState Ensure() F °o|AH} ZFUth (Zdy drH o2 o FHl+= A
2] 2| 2] ¢kolA], GILState API S AL-g-3Hu ).

PyGILState_Ensure()o 3t BE S E2 22 AH T oA PyGILState Release () B3t

2742 o] 9o} Tk,

PyThreadState* PyGILState_GetThisThreadState ()
ol ~|=o] AA = AEE 7PAF U AA 2 =00l A GILState API7F AHE-5] A] ¢k gko
NULL-S 93 = 5 Uth v Qd 28 = A AHs 28| = AL &2 (auto-thread-state call) ©] =33 5]
A e A E, ol 2 ol B ol el ~d = AE el RN L. AL T
SRR P =Y

int PyGILState_Check ()
AR 2~2¥ =7FGILS X3t
RURS RSt R S el
9w 1.2 W T o]
Tl A F88 5 9
A ko the A 523

WA 3.40f 7%
= Az E dRtH o R S AujEE glo] AHSF U gtold & vz o A ARG ol S ZEo A 2.

ST o] g ofF
Hwiﬂim T 3R GILE 2931
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Py_BEGIN_ALLOW_THREADS
o] ]2 &+ { PyThreadState * save, _save = PyEval_SaveThread(); & &3 Y
t} o= 257 23F o] QLo 7254 /\]i' H w2 Py END_ALLOW_THREADS W22
2} g A& ofF Tt o] Uﬂiioﬂ 1‘415} AN S Y &2 9 & AR L

Py_END_ALLOW_THREADS
o] MlZ 2= PyEval_RestoreThread (_save); }& ZZAF Ut d=Z2357} £33 0] g2
o F2 st Al L; ol A Py BEGIN_ALLOW_THREADS W 2 2} A x| 3} of g t}. o] mj = Zoj tff 3t
ZHA S &2 A E Fx A L.

Py _BLOCK_THREADS
o] ] 2 & &= PyEval_RestoreThread(_save); & EAZAF Yttt B= =Z37 g =
Py_END_ALLOW_THREADS®} T5 3t}

Py_UNBLOCK_THREADS
o] lZ 2+ save = PyEval_SaveThread(); 2 ZFHUth: o= FZ53 HF Ado] e
Py BEGIN_ALLOW_THREADSS} 5SSt}
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9.5.5 #4~Z API
U2 4= BF Py _Initialize () o] %o &5 o of 3t}
WHA 37X A Py _Initialize ()< ©|A GIL& Z7]3}& Yt}

PylnterpreterState* PyInterpreterState_New ()
A Bz A AAE SEUth A9 dEzEH 5
552 APasoF s MR T 4 A uIth

o1z} ¢lo] ZHA} o] Ml E cpython.PyInterpreterState News WA Al Y Th

tlo

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] ZFA} o]l E cpython.PyInterpreterState_ClearS WA YT}

void PyInterpreterState_Delete (PylnterpreterState *interp)

ez Ae) AR E S FUh A Bz 2L BT AR LUk Az
el Pyinterpreterstate Clear () o thgt o] &2 A QA H glofoF T
PyThreadState* PyThreadState_New ( PylnterpreterState *interp)
Fol X ez el e AA o Hol= A 2= Aef AAE W5 Y
2R+E YARE o] ol i T &S FP3lalof ot H G 4 s th
void PyThreadState_Clear (PyThreadState *tstate)
2= A AAe RE AEE ALY A JdB = E S5 Hfsiof gyt
void PyThreadState_Delete (PyThreadState *tstate)
2= A AAE I A9 dHzEYH 52 W
PyThreadState_Clear ()] gt o|dA S &2 A4 A=
PY_INT64_T PyInterpreterState_GetID (PylnterpreterState *interp)
Az 2o 1F IDE Bkttt 23 A sh=d o217k g skd —10] REgE 2L o 27 2 g
gt

WA 3.7 =7k

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
Az B dlolH 7 A ZE 5 Sle 9M el E Wty o] 7 NULLS RESH o 9] =
LSRR TE A JdEzEHE AU E AR 4 flokal 7Hg s oF o

o] AL s-o] Qe = Bl AE] AHE A A= b AFR5) oF 5l PyModule GetState () S
oj A3k Ze] obg Uk,
B A 3.890 &7}

PyObject* PyThreadState_GetDict ()

Return value: Borrowed reference. 370] ~d| = A AR E A FS 4 Q= I8 E wiskgyc}
Z- g2 gy elo] dEE Ak ol A E 17 71 & ARS S oF fU T dA) A = ALE

A2 L o] F4-E T2 FYth o] FLTENULLE WHEEH, o €]
TEAE @A 2 E AHE AR 5 kAL sl oF ok

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
2o HF 7 H oz o YA R YT id A= A 2 =29 28 = id YT exce
DA A2 AR GU T o] B excell thsh o™ FRE FXA] ok ke
st ’, o] & T& 5t Akl C &2 ZHd sl oF gyt GIL= & :
28 = AE S ey th A e 2 1o] A vk 28 = idE 2HA] X5 00] Y th exc7FNULL
o, 2| =of thaf| AR < ol 7H(UTHH) AP HUTE o] AL & oA sk

WA 37004 WA id )7 W] ¥ o] longo| A unsigned longl 2 WAE 5T

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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F3: elerelol sholdelA o] A B ] A Sol 4] o] §48 5 EohE, 2a| =7k shol Aol o) o
SR A FyHBEE A=t E2sEH YL 99X S=Z2F5E WX S8 _Py_IsFinalizing()
o]t} sys.is_finalizing ()= AHE3te] o] 48 SE617] Aol Az g 7} sho|d g Al o] A

H3 A g 4 gyt

W A 389 A W A: PyEval RestoreThread(), Py _END_ALLOW_THREADS ()
PyGILState_Ensure ()2} QBAHEF AAEgon, Az g7} ol de A o] A 3}
Zols2EY Az Ay z.sash,]r/}

PyEval_RestoreThread ()< (2HE7F 27|85 A kS w] 24 T4 AFRS 4= 9
drduth

void PyEval_ReleaseThread (PyThreadState *tstate)
A 2= FElE NULLE AE AL A JH 2 2 A F Ut 52 o] del sl A
o °F 531 A 22 =7} 8 55 oF ik NULLe] of)ofof b e A A A = el E
e =R Sl st dlw A2 Ut — 294 ko, AW A o2 7} B g Uk
PyEval_saveThread ()& (AHEZ 27 5H A G Aol 23 F4 A4S 4 & 14 %
F5 gk

void PyEval_AcquireLock ()
A ez elE 22 H=FUh 22 o Aol BHE o] ook 3tk o] Ad =0 ojn] Zo] glow,
2 AbE) b A g o
WA 328 #HA: o e A 2d= FHE BASTA Fsuh WAl
PyEval_RestoreThread ()Y PyEval_AcquireThread ()& AH&3H] Al L

fr e

N

g

rlr

Fa: depdo] stold A o] M B uff 2 =0 A o]
EOV\]Z] Aougts 2t 5P Utk 94 =3
o]t} sys.is_finalizing () & AFR3}o] o] T4 E
93 oA BG4 AaUt

d, 28 =7} sho] f ol o5 vt
a:]tﬂ _Py_IsFinalizing/()

AE 22| B 7} shol d 2 Al o]

[N =1
aT =
=g =
S o=

—‘_?t_'l—!—‘

3= ‘P7l Aol

WA 3809l A W HAH: PyEval RestoreThread(), Py END_ALLOW_THREADS() 9
PyGILState Ensure ()8 FHEF A=A od, Az 7}t sto]d e A o] A 3t=
FAETEHA A éffﬂEf‘—iaﬁJb]"/P

void PyEval_. ReleaseLock ()
Aol Qe Zel e 2L HAFYUTE Z2 o] Aol wHEo] 7o oF itk

WA 3288 A o et A4 sdE 4BE 4484 gaUn o4
PyEval_SaveThread ()Y PyEval_ReleaseThread ()5 AF&3Id A 2.

9.6 A B 2lg]=Za|E x| ¢

R A, G gold AHz e vt e AduU e, 22 Z 2 AL, o] A 22 Af S o)A
A gl AHEAOE Bl oL A S o ALs e m e T A 4 e e
“H] " JAE ZelE = dErd o] 2713HE W vhEoj A= A HA Az H Yt HES Z2A L0
/ﬁ e gtold Az H YUk HE Qe zeHet Ee, md dHzeEs A1 Aot 22
S meAa A WS 5tk £ ALt 2713 B AL TP AA 2 At
vﬂro]ﬂﬂxﬂ ol FA A AHZBHYULE PyinterpreterState_Main () &+ 222 A
o 3k Z 1B E vEEH T
PyThreadState_Swap () &4E AH&3te] A B AEjZ g Tl A8 4= 5 Uth th3 F5E A
gotol e B2 4+ AUk
PyThreadState* Py_NewInterpreter ()
M AERJHZIHE WEUTh o] AL go]d I= APS AT (AYY) ¢d3s] 2ejd S Y
th. 53], A ez eH o= 7] EE builtins, __main_ ¥ sysE 5‘-?}?04, REYUZEH
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EEY MY, =Y AL A5 UL 22H 2 E HolE(sys.modules)H BE AM FE(sys.
path) = EA YU A &A= sys.argy H57F 5T A Z2E si-er/O E 3} AR
U_ =

sys.stderr& 3&'{51/]1‘/}(&} ZHo FH 5} )& A}E % ﬂ-\/]r/})

W ke A A B SIE Z e E oA vhEol X A WA 2= AEE 7 vt o] iﬁﬂE FEl=
A 2 = Aol A o J Utk AA 2827 RS A A] 5ol el st AL of 2=
FElOl et A S FESHAAI L. Al B2 2B E wrE = o A3 shd, NULL o] RERHE U T o ]
FHl= A 2= el AE 3 A 2= FE7E gle 5 Lol A Al 7 A A E A ks U
(T2 & 9} A/C API 3"“94 WPRATRA R, A B Y 55 o] FFE TESH] Ao B
OHokﬁ}Ui whghe o] AlS A g Uth 23 o, o2 BhE vho] {/C APL ot 2E], I o

sys.stdin, sys.stdout

A 8= et QS 22 = lssdth)
T RES UFH 2ol (A R) ez ol FrFTh:

e OHA 27135 AHE 3= REQ AF, 9 & E9] PyModule_FromDefAndSpec (), Zt 91
Hzzlg o thaf] H=9 28 AA| 7} vhsol A 27| gUth C & A4} A fignl
ol2]gt & A 2t FfrH Yt

s DA 27135 Aok B89 A9, E S0l PyModule Create (), 54 B30l AZ
AdxE o, AR 27390, B Y29 (&) AHEo] AE Uth th& (A1 8)
Az H7t 22 S JdEE S, Af Z50] 27|31 0L o] EAHEY g o2 2]
o &9 init 4w TEHA G5Uth wekd 28 9 E Y A= (M E) 22l H
2ol B55 0], A7 S 522 Lo 5 AT (ofel v L9k 7o g BRI L)
o] AL QB Z ¥V} Py FinalizeEx ()@} Py Initialize()E Z&3o] &A3] t}A
27198 #3798 YRE Pl Do AT BEol FoARYA; o) A B
initmodule §< Al ZEH UL b dA 2713818} up 7t A 7, o= C 89 B4 %
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Ao WAt o)) @ B 7kl FHEL U Tk

void Py_EndInterpreter (PyThreadState *tstate)
ol = e 2 LA () el A sl e ol d o= e 8 2=
‘e ol of hu Tt ot o] A= AFEjol the A S FERFAAN L. T WS, dA 2=

el e NI YT o] JE ZelE e B RE s AEs B E U (A dE =g
22 o] B2 5257] Aol Was ok oty MeHE o o A3 KARUTE) by Finalizens ()=
2 NAAA BAA SR 5T A ke BE A A el E S 3 gk

9.6.1 W19} 32 A1

AMu delze e (2 dBzeH) = 22 2= AﬂA«l dtol 7] wiFell, 25 2he) o] &t
kUL — o & Eo],0s.close () & 22 A5E 31Y A AR A2 dE B Yo (A4 =
Zoote)Hon) RS vd & uuth (N1 ez aa 2ol &0l Ff= € A w2, 45
ol A= X‘EHW i # AF UL o] A2 53] A ZﬂﬁM(*“*) Y HeLE AL
=5 285U & A8 Gzl A BE AAE e (0) ezl B o] 2 B AU 5

ST 7hs 5 518 of g ok,

Al H QIE 2] B 7H /\}*QLZ} B g, mAE, Ia"H A
71& ook . o213t AA|o] o) e = JXE A4k & =l
QA G v 5 A MEA UL 9] ASAN AT 5 A ARE BRI
“P‘qui T2

o] 71555 PyGILState_* () API®} Aot 212 7Hb 2 2ol 12 st Al 2. o] 83 API=, A B
HzeBlo] 24 =2 23] 7/H°1X1 7?"4 A, stol W A8 = AEf 9L 0S ¢ A ¥ E Ao o] A Y HAE 7
7l Wl EJ YTt PyGILState _Ensure ()ﬂ—PyGILState Release () T&9 ?:_121‘3]-5 2k ALo] o
E
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rlr e gy
U ErI ()
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zele 3 A7) 9 Aol T4 UTh E 3k, o] 2 3 APIE AL-8-8ho] To] o] o Ae = o A
EoA] Sholl TEE BT 4 AT S SH SF(H ctypes) S AH QB =2 B AE
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HE 7] 4™

He gz gy 2g = vE7] dEe Bl vlAUSZ] AlggUth ol #3 &1 o 20 H e}
void 2 Q1E] 212}e] W& 3@t
int Py_AddPendingCall (int (*func)(void *), void *arg)
W AH ey Ad e 32 F4E o FFUTh AFstE 00] WS AL funee W ¢l 29
oA Z=2H 7] A8l ol F7HE Utk A Al o9 A gle] -10] wEg Yth

AEHoZ Fol YO, funce arg AAE AFE3le] 2= W2l AE = ﬂEi 2o TEFHY
AAA oz s o] FEduu ] v F 7| H g2 SEHA W U5 F 270 E‘-:r%—.
Yt}

e 2o 52 BASEA (WA funcs AA| CAPIE AT 5 9%

funce 53t 05, A3t o9 AA 3 A -1& vhsl oF Ut funes tHE WIE7] €H2
AARBoZ £33517] Y& 20| AT A Az Eo] AHH AH =S AF3}7)
Al A8 2 = A5 UTh

o) it AWFHE W BA 2= JE L BLFA how, Ao Auzely Fol BAFHA I

A o] A2 v 5T F Lo {83 AF-E YU funct 7S g ke S E o
= 2L sy h Hl 28 =7t /\]QE‘E =& "a]‘g Zolgt upmd, A AH T2 o] 9kStE] 7]
A func7}t o7 Ao C oA oW I=EE TS

ARSI Al 2.

B A 3.10] =7}

0.8 =2odY 24

st AT 2 A A Ade Ale gy h

o] C A3 o] 22 MG FE Z2}A Yo} 28 DET} o] A 27 BHE ANE B3 SEFHE
M =E N5a, A A4 C L2 T2F 5 ALUth AL D5 o ERES WAHA d%E
Hok QeI £ G = e HAT S QS ], 24 ool sl & 7€ oS
o)A WA shol W 42 F4 Paol R A 2EUTh

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace ()& AFE3t SEHH 33 g9 Iddyth A
WA WA W 55 Bl o AR AR o)1, frame® o M E S FAH xe Q) A o]
a1, what< “’—’F PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN X+ PyTrace_OPCODE =

)0l 11, args whar®] Zkoll w2} THE LU T}

what2] gk arg®] v

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 SE5 = g A

PyTrace_OPCODE Ay Py None
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int PyTrace_CALL
e A ot Al ZFe] B ALY, A olgol tiet Al §Fo] g of
Py tracefunc ol that what vi7) 2] gk Al ol E ol thEt o] o] H o A A
2ol =g 4 go]M ute] E I ER 9| Alo] HFo] gl7] ol RuH A ek ]WA'GVW

int PyTrace_EXCEPTION

oA 7L AP E Wl Py tracefunc Toll et what v 7] 9] gk 9 e AWH = 28 ¢

ol Al vie] E I =7} ﬂ“ﬂ% —7—°ﬂﬂ7 2749 o wharel] 3| ©] ﬂoi TEHEUL o] 219 23

T e Aot Qs spo]M A€ o] 7= AYUTH &7t Aot o] 7 =y o= vkshst uj

i“—ﬂol TEFYULh 8 et ol 3 oI EE AR UTH 223 d o= B asHA] syt
int PyTrace_LINE

£ W3S o|HEZ B g wf) what 7] W= Py tracefunc (AT 223 YF 4+ of

dytho] AgE = gt A ZdA Yd9 f_trace_linesE 022 HASIo] e Z & Yol of&

H &3 & 4 qlssyth
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
C S0l A Sl 7F B A A S v Py_tracefunc <ol o §t whar v 7] WH4=2] Zh

int PyTrace_C_RETURN
C&g7 vt u] Py tracefunc &5l o) Sk whar vl 7] A2 Zk.

int PyTrace_OPCODE
A £ T AR AL ] By tracefunc B4 (B Y 2238 Bk opd i Thol Ha
what W] 7] H42] 7k o] o|HIEE 7| E A o 2 W2 H ] 5T =899 f_trace_opcodesE
1% 4R eho] WA 2w 2 As o S

void PyEval_SetProfile (Py l;ace/'unc func, PyObject *obj)
225995} B8 fune 4 ATUCE o 9] B S A 0] W
o} ¢] stol 2'1‘11]‘/}NULL AUt 223149 57 AEHE FA HO]: sHH, 28 = vttt oby
A e e A BT A 3o el o] A g B AAE B Z2 ot gt
PyTrace_LINE, PyTrace OPCODE % PyTrace EXCEPTIONS A& 38t B E #AE = o HlE

sl &=tk

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)
34 Y5 funcs AARUTE £ 571 2 NS o WES ST o MES FARA Y, TF
T E=C o AR L T o ]E = /\/\]6‘]-1] r=tl= AL A2 5HE, PyEval SetProfile ()3}
SAGUTY PyEval setTrace ()& Aol S2H RE 24 g4 whar 1)) 159 o2
PyTrace_C_CALL, PyTrace_C_EXCEPTION B+ PyTrace_C_RETURNS FAISHA] ¢kt

9.9 &t A A ¢

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 ()
uﬂ o] o] Ei ﬂa /‘]'EH )] xﬂ = H]-ﬁ.-ah,]r/}
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)
S Z 2 H interpS} FAH 2 E B|AENA A WA PyThreadState Aol Ulst ZAAHE
gyt

2
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PyThreadState* PyThreadState_Next (PyThreadState *tstate)
e pyInterpreterState AR o £3t= RE AH E AX g 2E A sstate ©) 9] TS A &=
Abel A7) % wrEh o,

9.10 ~d¥l& =24 A AL A Y

gho] A e Z e Bl = vho| A 5] 28 = 24 A4 API(threading. local) & A A3}t7] 93] a5
Lﬂ OIH HTLS +8 2 efFote 28l = 22 AFA(TLS) ol he A& A LS 2w % L t}. CPython C

¥ API<= pthread &} 9 =70l A] Al & 8F= APLS} AU T 28 = 7] 9 %‘—?‘S ARG Sto] ~E =
VOld* 71— S 9 7:123-141;]—

1H 3 4 BT W GILL HAT BRE GaUth 15 AH S AT
ol

Python.hol= TLS API Al 91 o] Z35 o] 91 7] kLol G aHAA L, A= 28 G4
pythread.h& &3] oF gkl

ﬂllﬂl
_,>1,
o
o
%
)

213 AP & F o] = A% void* gh& thAlsiA vl 2] #elE AeetA dsdth A3 &
o Al sl oF “‘Hi‘r void* gko] PyObject* o2}, o] a2 F2E A AR S THA|

52 oft 2
b S ]

o]
1Ty
[RR=

9.10.1 ~# = #*] A X (TSS - Thread Specific Storage) API

CPython 21 E] = 2] E] WY ojlA] 7] & TLS API&] AF-2-2 thA 57 Y& TSS API7} & 9= 95U th o] API=
28 = 715 et 7] A3l int A 22 & py_tss_tE AFEFUTH

B A 3.79] E7}

o B

“CPython®] ~#E-2 2 A4S 93 A 22 C-API” (PEP 539)

Py tss_t
o Ag FEE 2UE 719 AEE e e, el s SHE TLS T 3ol e} Debd 4 glow), 7]
2713 HE Yl = Ui 227 syt of A= /0 WH 7 s Ut

Py _LIMITED_API7} B = A &2 ul], Py_tss_NEEDS_INITZ o] §9] A& &dto] 325 Yr}

Py_tss_NEEDS_INIT
ol |3 2= Py _tss_t W49 & 7]3 A} (initializer) 2 &g Ut} o] l=2 2= Py_LIMITED_API|
A Y A ol Fol Al L

54

ok

Kl
Py LIMITED_APIZ A= 273 Bgo] B 23 AE Aol 78] 2733l B2 4 2ol 27
g py tss to] &4 E.

Py_tss_t* PyThread_tss_alloc ()
Py _tss_NEEDS INITZ Z7|39 zk3 22 AHej 9] 7
whek g o

wrslal AL, £ 2 8k Als Al NULLS

o

void PyThread_tss_free (Py_1ss_t *key)
2E #Y 2= 222 UYE HAASFEE PyThread tss_delete ()5 WA T&3 5,
PyThread_tss_alloc()d] Y& @FH F3 keyE T A FU T} key QAX7F NULLO] ™
o} A oA e,

23 SRR 71 vl 22 (dangling) Z 117 B U T 718 NULLZ A) 453 of g Th,

9.10. ~¥= 24 AAA XY 149
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A=

of &+ =9 WA WS keyw NULLO| ofyojof Ytk EF, FolX Py tss t7}
PyThread_tss_create ()& z 7] 3 5 A ok ¢k © H, PyThread_tss_set ()3}
PyThread_tss_get ()] &2 25 A 5yt

int PyThread_tss_is_created (Py_1ss_t *key)
FO]A Py tss_ t7}PyThread tss_create ()& 27185 9l oW 00] obd g wHHg o}

int PyThread_tss_create (Py_1ss t*key)
TSS 7] Z7|3}of] A3 0 32 WUt} key Q1A 78] 7] = ko] Py_tss_NEEDS_INITZ
271315 A ko FHo] oA ksUth o] e T2 A R Ao R SEE 5 UFY
T} — o] 271314 7)ol thal] EE5tH o 78l 4= 5hA] ghom A AT W

void PyThread_tss_delete (Py_fss_t *key)
TSS 715 AHAlsto] 25 2 =o)X 719 Fdd 3= A sk, 719 2713 AEE 271315 A
Heo2 MAPUY. 9 H 7| PyThread tss_create () 2 THA| 27]E}§}¢ AFHTE °f
Frr el e Aos 538 5 AFUTh- oln 3 ol thal EEFHW o =
37 v,

int PyThread_tss_set (Py_tss_t *key, void *value)
AR 2B =0 A void* & TSS 7|9t A3 A& A4S YEHH+= 0 3h2 vkskghyct. 7
sd ot AN A voidr o2 LI iG] G5 UTh

void* PyThread_tss_get (Py_tss_t *key)
AR 2~ =2 TSS 719} A A void* g R UTh A 2 =of 7|9 AZH ko] 1o
NULLS ¥H&HgHU o

9.10.2 ~# = 23 A% 4 (TLS) API

W 375 E ] o] API+= ~d| =8 A 4 (TSS) APIE t) A1 Y th

Far: o] MHY API= int 2 FHSHA HHAE & 4 gle WAl o2 Vo] F B TLS 7|71 B o d =3
2 Q3R] H ULt o] FHAEANA, PyThread create_key ()£ A AE|Z SA] WI2
TLS &+ ol g st TAZ A BF o8 4= 314 g5t

HollM AFe a8y FAIR <8l o] WA APIE A Z =0 A AFEaiA = <t Futh
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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cHAPTER 10

W 3.8 =7}
TZA:
* PyConfig
* PyPreConfig
e PyStatus

* PyWideStringList

ot
K4

e PyConfig_Clear()

e PyConfig InitIsolatedConfiqg/()
e PyConfig InitPythonConfig()

* PyConfig Read()

e PyConfig_SetArgv ()

e PyConfig SetBytesArgv()

e PyConfig_SetBytesString()

e PyConfig_SetString/()

e PyConfig SetWideStringList ()

e PyPreConfig _InitIsolatedConfig/()
* PyPreConfig _InitPythonConfig/()
* PyStatus_Error()

e PyStatus_Exception()

* PyStatus_Exit ()

s PyStatus_IsError()

e PyStatus_IsExit ()

e PyStatus_NoMemory ()
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AFA T+ A (PyPreConfig &) 2

PyStatus_Ok ()
PyWideStringList_Append ()
PywideStringList_Insert ()
Py_ExitStatusException ()
Py_InitializeFromConfig/()

Py PrelInitialize()
Py_PrelnitializeFromArgs ()
Py_PrelInitializeFromBytesArgs ()

Py _RunMain ()

PyInterpreterState.configol Ag Ytk
Z2713}, steldejAlo]d B A EE FREFA AL
o B

PEP 587 “3lo| W % 7|3} +A”.

10.1 PyWideStringList

PyWideStringList

wchar_t* Ex<49] glaE,

length7} 0 ©] o} ®, ifems= NULLO| o} o] oF 3} B E B} L2 NULLO| ofu] o] oF gt}
HAE:

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)

item< listol] 57} ot
ol & L&t ol S A 271 3H8f oF FUth
PyStatus PyWideStringList_Insert (PyWideStringList — *list, Py_ssize_t index,  const
wchar_t *item)
item-<- list2] indexoll 4+ <] g ol
index7} list Z o)Xt 2 AW 209, item-S listol] 57} (append) 4 t}.
index:= 0 Rt} I AL} Zrolok ?}1/] t}.
o] %48 T2 W shol ML A 27158 oF P Th
TEA ZE:

Py_ssize_t length
g AE Zol,

wchar_t** items
= =
B AE FEE.

_PyRuntime.preconfigo] A &A% 11 F A (PyConfig )
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10.2 PyStatus

PyStatus
z2713 & AHE Agske F2A: 4F, e B 5.

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)
WA A 7} 23R % 7]3) of 7.

PyStatus PyStatus_NoMemory (void)
H2e] g Aol (R 7).

PyStatus PyStatus_Exit (int exitcode)
AHH E8 =2 o] WS 28I}

SHE Aelste 4
int PyStatus_Exception (PyStatus status)

AL AU R FRAU Fold, o2& Aol G ol & F

Py _ExitStatusException() & ZZ&3}o].

int PyStatus_IsError (PyStatus status)

A7t ol Y7k

int PyStatus_IsExit (PyStatus status)

29 F2AUR

void Py_ExitStatusException ( ySmtus status)

status7} 5 O]tﬂ exit (exitcode) & TE&UTh status7} ol & o] H ol 2] WA A& QA4 352
0o]old 8 I =2 2753t} PyStatus_Exception (status)7F00] ofd uj vt &=
S ok g o,

3 YREHog, so]#E pyStatus. funcE A= tlE W2 & AMES= WHA, func7FNULL

ZAARFE JEHE == de g AT

o :

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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(o1 sl o] A A A%)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

PyMem_Free (ptr);

return 0;

10.3 PyPreConfig

PyPreConfig

P

ghol Mg APA 2 7]3} 8k H] AHSE & L RA
o o) W= g qFAE ATt
* LC_CTYPE 2A14& #ATUTH
« UTF8 =& A3 3}

A L 275 g

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,

FZRA ZE:
intallocator
H 22 &Fate] o] &
* PYMEM_ALLOCATOR_NOT_SET (0): W2 8] &JA& HAsHA g5t (7] 23S AHS
g}
e PYMEM_ALLOCATOR_DEFAULT (1): 7] & v 2 8] &=}
¢ PYMEM_ALLOCATOR_DEBUG (2): U1 Zo] l:= 7|2 | 2 g =}
e PYMEM_ALLOCATOR_MALLOC (3): malloc () & AF8-S A gYth

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): TJ¥ 1 & 0] J=malloc () o AL&

Yo

e PYMEM_ALLOCATOR_PYMALLOC (5): 3}9| % pymalloc | & 2] <A}

filo
o
2

o

g

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Ty ¥ L S o] &= 3}o| % pymalloc ™ 2 2] &
A}

g}o] M o] ——without-pymalloc A2 3l A= W PYMEM_ALLOCATOR_PYMALLOC3}
PYMEM_ ALLOCATOR_PYMALLOC_DEBUGZ A YT #] 95Ut

W e #e 8 BEIAA L.

int configure_locale
LC_ CTYPE EA LS N2 A AT ZALE AAF Y72 03 22, coerce_c_localedt
coerce_c_locale warn2 022 AA3c}

int coerce_c_locale
291 2o, C2ALE FAE UL 13 22, LC_CTYPE 2142 9 ZA A 2
.
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int coerce_c_locale_warn
0] ok, C 2A Dol ZA1D ul 37k AT ek,

int dev_mode
PyConfig.dev_modeg FZ 3} Al L.

int isolated
PyConfig.isolatedE ZR3IAHA L.

int legacy_windows_fs_encoding (Windows only)
00] ofU ™, UTF-8 2.5 2 ¥ 24313k, 3ol A 512 Al 28 959 mbes2 A4, 5+
Al2dl o 2] 2] 71 & replace® A gt

A= QAT AR 7F5 Ut #ifdef MS_WINDOWS Pl 2+ 9%

F ik

int parse_argv
Qo] o}, Py PrelInitializeFromArgs ()®} Py _PrelInitializeFromBytesArgs ()~
Lk 3ol Mol W F AAFE TR A A% LL P02 argy AAE TR BTG
B 2 A2 AL,

Ho
At
o,
R
i
=
N
>,
ofo
ok

(

int use_environment
PyConfig.use_environmentS ZFZ S} A

[_-o

int ut £8_mode
0¢] o}y W, UTF-8 REE &

o,

§}6

ot
A

T},

10.4 PyPreConfigE A} 3 A1A %73}

ol Mg AP 27 3hele B4
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 A T3 W & AR E EAFD) ol A shol W& AP 7] 3H_H T

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t * const * argv)
preconfig AR T4 7 W% % ARH(Shol = £ A) ol A Tl B e AR 27 S o,
$ &A= PyStatus_Exception ()3} Py ExitStatusException () & AFESte] o (o8]t £8

£ A g3l oF Pt

gfolW LA (PyPreConfig _InitPythonConfig())e A%, Wd & AR}
TP 22 A A0 G2 7] wiFoll, spo] WS AP FA 7] 9 38H
Futh ol & 50, X utfs WH & 42 UTF-8 =5 A3t}
PyMem_SetAllocator ()« Py Prelnitialize() ©|&o| Py _InitializeFromConfig() ©]Z
of Z&dt] AL Ao WEg FFAE BAT & JdFUTh PyPreConfig.allocator”f
PYMEM_ALLOCATOR_NOT_SETO 2 AAE W py Prelnitialize() Ao & 4 J5Yth

PyMem RawMalloc ()3 - gtol# v R ] & gh= gho] AL 273} A of| AR A= < A,
malloc ()P free () & A TE8= A 4 AU AHH 2718 Aol Py_DecodeLocale ()&
STEotd et E YT

UTF-8 =5 &443}35H7] 93l Abd 27]1318 ARg-8h= oll:

shol M€ 275514, 2

=
B9 2 AAE A9 of of

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

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.
FZA 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 AR FUTH: Py _DecodelLocale () & AH§Sto] vlo| Ed S YAy 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

ojn] 27|39 =+ WA A gFUTH

D509 shol W2 APA 27155 .
void PyConfig_Clear (PyConfig *config)

T/ vl 22l & s Al th
o] PyConfig WA EE B2 3hel shol A& AbA 271843t o] A%, Pyconfig FNke.
2 she dpo] M AP 2713 A YU PyPreconfig 35 A 74 BEZFEAH Y, PyConfig
HAEE SE67] Aol s oF Pt
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* dev_mode

e isolated

* parse_argv

* use_environment

=9}, PyConfig_SetArgv () PyConfig_SetBytesArgv () 7k ALEHH, Al 27181 344 9]
We & A4} (parse_argv7}00] o w) o] & £5}7] wl ol ThE WA =R WA o] HAES
Tl o FyTh
o] WA =2 i%x}‘— PyStatus_Exception () ¥} Py_ExitStatusException () = AF&3}o]
el (H} £8)E A g s oF Fch
TEA 2=
PyWideStringList axgwv
W& & A sys.argv. Rk sto] o] mlo]x = 2
2 argv B 8 EARAE parce arov® BEHYAL. argusl Hlo] GO, ¥
F7h 0] sys.argv7t A4 EA S Arl 2 wof 94 FES FTh

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER_ _ 37 W3z, T+ PycConfig.
executable® AFE.

wchar_t* base_prefix
sys.base_prefix.

int buffered_stdio
03 Zrom, WY 5% e B2 34351319, stdout T} stderr ~AE LS B
.

sdine FA W H Y 2ez Iy
int bytes_warning

13 Z2o ™ bytestbytearrays str@ B stA U, EE=bytesE int v o A1
S ST 2 o] 4] ¥, BytesWarning o & & LA ] 2 yrtt.

wchar_t* check_hash_pycs_mode
A 719 pyc P FEAZ BS FFES AAF UL (PEP 5528 FRIAHAA L)
—--check-hash-based-pycs B3 & %/E Zk.

)
o
o
X
52
Fr
B

£

F83F 37k always, never ¥ default.
12 ZF2 default YU th

int configure_c_stdio
0o] o}y d,C & ~E 3 (stdio, stdout, stdout) S FAT UL} o & Eof, A=A
FIF RS0 BINARYZ A AT}

N

int dev_mode
M RE: X devE ZIZRIAAL.

=

int dump_refs
0o] olyW, £8 A] A &4 AE]l AAE =gt

oMol tyw 2 W=7} I 23} (Py_REF_DEBUG W] I 22 A ]3| oF &t}).

wchar_t* exec_prefix
sys.exec_prefix.

r]n

wchar_t* executable
sys.executable.

int faulthandler
0°] o}y ™, A] & A] faulthandler.enable () & 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
R A G A
use hash seed7}0o]®, fo]| W A ZF XA A|E7F &2 2 MEHAE 31, hash seed= FAH

S1=8
wchar_t* home
shol 4 & T el e e,
714 % © & PYTHONHOME 37 W5 gholl A 2 7]3-g U th
int import_time
00] ofU] W, A== A7He =23 ek
int inspect
2IAHEUEHS AN T OS] RER o3t
int install_signal_handlers
Alad A 7S AAFU 7
int interactive
heha R,
int isolated
0Oxth=ad, A2 RES &35
* sys.patholl= &3 %E da g e (argvio] ol A e oA AsgUth = A
£ 2}9] site-packages T] HE Bl = g5 U}
o u}o] REPLE 34l = EZ EofA] readlined Y FE A& 7] E readline +4 S
23 3etA = sy Th

e use environment&} user _site_directory= (08 F A A st}

n ¥

U

15

int legacy_windows_stdio
0°] o)UY, sys.stdin, sys.stdout ¥ sys.stderrol] io.WindowsConsoleIO T]Al
io.FileIOE ARSI}

A= QAT AL 753Ut #ifdef MS_WINDOWS FlZ 2= 95 EX F o AR

F ik

intmalloc_ stats
00] o}y, £ 8 A] 3to]| ¥ pymalloc W] 2] &2l tf st BAE @ =g}

sho] Ho] ——without-pymallocd AHg-3te] WEN W o] 4 FAFULh

wchar_t* pythonpath_env
DELIM(os.path.pathsep)o @ F&

7|2 © 2 PYTHONPATH 87 W gholl A 27|38 Uth

(i
e
)
111
fu
=5
r [
(i
[l
e
X
N3
o,
fu

PyWideStringList module_search_paths

int module_search_paths_set
sys.path. module_search_paths_set©| 03 oW, 4& FTAL ALstE 471
module_search_pathsE A AT},

int optimization_level
FEREPERE)

e 0: & v 3] A3} 7] (Peephole optimizer) (12| 1 __debug__©°] True® AAHYthH

. 1 oA AL A AT

debug__ =2 FalseZ A&t}
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2 F2EFHS AATUS

int parse_argv
00] ofu] @, Ak sho] A BHe Z 2 34
A JAAE A AG U oEc:} = A FXSHAAI L.

ox‘i
N
-0,
B
1o
M
rlo
iy
)
>,
lo
fu
QO
N
Q
<
i
4
Ao
s
e
}_.
[\])
h
Q
<
=2
>
i)
o

int parser_debug

00] ofU W, 72 247 T 7 282 AU ThA Y &40 ueh, 42718 G oh.

int pathconfig_warnings
03 2o, A2 wAE AGY T ANE AP (Y2 A, AL b g
23 A gssUth. 23 A %}2?‘;, 317} stderrol] 715H YT

wchar_t* prefix
sys.prefix.

wchar_t* program_name

Z2 I o] 5. executabled 2738t Hl AHEE 1, 27] ol 8] WA A o M &= AHE-H U T

wchar_t* pycache_prefix
sys.pycache_prefix: .pyc |A] HFAL

NULL®]®, sys.pycache_prefix+ Nonel & A A FH Yt}

int quiet

A% LE o] Sol, sl BEo) A A AT WA W AIA EA A STk

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 H¥ £ A4S Z 12 AP Yr}

COUNT_ALLOCS W Z 27} Ao 5 E43 vlo] A W=7} F 3]t
int show_ref_count

FE A F g2 A58 BAGIN

-X showrefcount 8 & AL E 12 AAFE YT}

glol Mol vy 2 W=7} D2 ¥t} (Py_REF_DEBUG W] A2 & A ]3] oF g ).
int site_import

ANAS T site RES YTE IR
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
00] o} W, A]ZF A] tracemalloc.start () & T&3 Yt}

int use_environment

0N CH=H, 87 MeE ALEFL T

intuser_site_directory

00] o} ®, AFE- A} Aol E U A E 2] & sys.pathol 7 Tth
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int verbose
00] o™, Al BEE B4 B T

PyWideStringList warnoptions

sys.warnoptions: Z1 ZEE YESF7] Y3l warnings BEY FA: 7P 2L Ao A]

e ERLES

warnings E 82 sys.warnoptionsS d< o2 7 Yct: ulA = pPyconfig.
warnoptions &2 7} WA AALE = warnings.filters? A WA & o] HUt}

e R R D
int write_bytecode
00] LI, .pyc 7S 71 % Fh .
sys.dont_write_bytecode® write_bytecode® WIAH ZFo 2 x7|3E Ut}

PyWideStringList xoptions
sys._xoptions.

parse_argvZt09] o}, duk slo| W o] W & 9l =
TE B4, argvoll Al shol A A7 A AR UTH B9 & AAE I

xoptions §4& THE £ 42 4487 918 78 2R U X §4& FEIPAL

AT 22 WA O R argy
=

10.6 PyConfigE A}-&3 2 7)3}

ol g 278k B4
PyStatus Py_InitializeFromConfig (const PyConfig *config)
config A3 A Tho] W & 73} e o).

ng}— PyStatus_Exception ()3} Py_ExitStatusException () < AF&3e] o9 (of &

£ A28l oF gyt

A7

PyImport_FrozenModules, PyImport_AppendInittab () T+ PyImport_ExtendInittab ()

& 831, sho] M AV 2718 o] 2|3t shol W 2713} Aol AA 3 A} 5 28l of ik

z2I olgS AA = 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;
3
PyConfig_Clear (&configqg);
return;

fail:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);
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71 e FAskE °H & o, S A2 v 4F et HE A ok

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;

—
10.7 A9 +4
PyPreConfig InitIsolatedConfig()E}PyConfigﬁInitIsolatedConfig()?}4*%wﬂ£i%%ﬂ

374 W5, ¥ & AR (PyConfig. argvZt 72 BAEH A g5 Ut 2 A
2 E (8 0] stdout) I} LC_CTYPE 2A| 4L WA 7|

2] 2 A LTk
Qo Ad A 77 AN A Rl
T4 DL oAA3] o] FAo AHEH U o3 A4 atdS FAISL 7R AR FAE e ALtske
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10.8 sho] A 74

PyPreConfiqg_InitPythonConfig ()%} PyConfig_ InitPythonConfig() &4+ dul 3}o] A A
o sk A8 A A9 E Tl W e W= 92 TAL BE U

A W59 E Qs st AL FATHE U ASE & A, A 24 A
H

4= LC_CTYPE ZA Y, PYTHONUTF8 Y PYTHONCOERCECLOCALE 37
EP 538) 2} UTF-8 B = (PEP 540) & &4 3} 3t}

T A REA] AYE = AHEAL A Y] sho] 9] of:

g

= FAgEYTh
Fo et C Z2A LD FA

o)
= S

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);

109 H=Z 74

Pyconfigol AR FAS AR Y BES 2HH o duU
- Az 74 99

e

PyConfig.home

PyConfig.pathconfig _warnings

PyConfig.program_name

PyConfig.pythonpath_env
A 2 e Ao A2 E A7) A3
(PyConfig.program _nameo|A)) T2 18 AX A2 E A7) J3paTH I HS
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— _ PYVENV_LAUNCHER__ 37 ¥4
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&% glod obR AR 314 gk o

- run_filenameo] AR W, QW) T AE 2l S sys.path Fol FTh
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U ox,
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10.10 Py_RunMain()

int Py_RunMain (void)
HeE Zoly FAgA AAA WHE (PyConfig.run_command), 223 Y E (PyConfig.
run_filename) B BE (PyConfig. run_module)< A3 ]}

NEAOR, Te3 i AL AT ), REPLS APk,

upA e &, 5ho 1 g shol dekel = BT exit () Fael AY 5 At FE S MBI
Py RunMain ()& AHgSHel B4 A2 REC|A AYE & AHSA B9 shol A9 ol shol A AL 2

Z 6‘]— Al }\]

10.11 oA 273} v|57H 37 2] API

o] A& PEP 4322] 4] 7] Q) thdA 27|31 470t vl F 7] I A APIY U th:
o “81 A (Core)” 2 7)3} ©HA|, “H A5+ sfo] A
- WE3g;

£ X5 (frozen modules);

- sys BEZ REA o2 27|3g Ut (el & £°]: sys.patht o}& SA A FHFUTH.
“F(Main)” 2 7] 3} @7, 3ho] H o] &35 2 7]31g Ut

- importlibE A A3t F+A3 T

A= T4e AU

_ A3 AR g 2AE

- sys BE 27|32 $5 Yt (S E0): sys.stdoutF sys.pathS THEUTH;

— faulthandler®} tracemallocd Z2 AHA 7| 5& A3 Yt}

- site RS YXE Ptk

- 5%
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PyStatus _Py_InitializeMain (void)
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B) @ 4 920, 184 2] sys.meta_path Y% (mporte} JEE % 52 AT 4 A5k

W4 G o] o X ThA o Mol shol Mol A 4= 74 ANE S A B 4 91, o] 2 o] PEP 4329)

= SR

571 F syt

O:

“a 7 A7 A2 Aol S A T o] AN £ A8 4 91, Folo] 1A gholol
A= o} 4 A A kLU Th APIE 7o) FR A Aoz AP U 428 B AP}
2AD W77 AAEA APIE 2AGHAY AAL 5 A5
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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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o “4 TV 1”: PyMem_SetupDebugHooks () ol &8 AXH v & £
116 vme) Beka} LA 4
WA 3409 F7}
PyMemAllocatorEx
g 85 FGAE 7|t o AHSE = 724 FxRA = vl i 227 syt
I ol v
oid Foix A AA = A9 A8 A9
~E
void* malloc (void *ctx, size_t size) H2g BE=8 syt
void* calloc(void *ctx, size_t nelem, 0% x7|3ld v|Eeg EEL o
size_t elsize) CigBhst
void* realloc(void *ctx, void *ptr, M2 EE2L a3 A LY a7 F
size_t new_size) Ay}
void free (void *ctx, void *ptr) H2e £ Ao

WA 3.500 A4 M7 PyMemAllocator R A9 o]& 0] PyMemAllocatorExE B} 1 A &

calloc eV} Z71E 95Ut

PyMemAllocatorDomain

Fpat vl AL A o A = 97

PYMEM_DOMAIN_RAW
foi s

R

* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc()

* PyMem RawFree ()

2}

g =9l

! .

=

11.5. 7|12 mime &gzt
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PYMEM DOMAIN_MEM

e

:":.

* PyMem Malloc(),
* PyMem Realloc()
* PyMem Calloc()
e PyMem Free()

PYMEM DOMAIN_OBJ
[el =)
= I

* PyObject_Malloc ()
* PyObject_Realloc ()
e PyObject_Calloc/()

e PyObject_Free ()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

Add =gl e £5 FAE A F U

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

AR =Hde HEe B z;}%x}% A A o}
A FGA=ontolEE 2 A u] 783 NULLo] o} d Z O E 2 ulEks] of 3 T}
PYMEM_DOMAIN_RAN TW| Q9] -9, &Fate 2 = kAs| of gt A7t 552 wj GILS
A dHUh

A GFAZ Fo] b (o] 1 FGAE &
T &3t A A Hod U I F& oA 4

SFA] Qko

)3l

PyMem SetupDebugHooks () ?:]; =

.

),
o}

It

void PyMem_SetupDebugHooks (void)

shol 4 vl w2 kAt gol Sl vl E BAS) A F FL AU
AME TG E W REels Hlo] E 0xCD(CLEANBYTE) 2 A A2, siAE wRg = vloE
0xDD(DEADBYTE) 2 ¥ F Ut v2 g EE5L2 «“Z X% v}o] E”(FORBIDDENBYTE: H}o] E 0xFD)
2 SR syt
A A7 AL

o API 9| A, of|: PyMem Malloc () o] &3et W3 o s & H pyobject_Free()

« W) g dol 7] A (W A ER)

o W3 Z Foll 27] A (HH LHEER)

e PYMEM DOMAIN_OBJ(9 : PyObject_Malloc()) &  PYMEM DOMAIN_MEM(®] :

PyMem_Malloc ()) W1 &G} 847t 552 wf GILo| &

g 7b s, YW1 F2 tracemalloc EES AFESte] 2] B0 &E 9] Eg o
WS 7EAF Ut tracemalloco| Sto] 4 W e] &3 4 Folu g EFo
Edolaio] ZAFHUTH
sto] o] tiM 1 B A AB A W o] & B2 A0
M5 E ALg o] Yeja B0 A AtAE sto Mo ML ES
WA 36014 WA o] P4t oA Aes REo] A Aot shol A A% A5k oYzt
WA, T 1 22 o)A tracemallocS AFE3le] v R BE o) if:}%% X EFojad g
7FA-GUTh E3 Tl 1 & o|A| PYMEM DOMAIN _OBJS} PYMEM DOMAIN MEM %W Q9] 34
7} 523 v GILS A g ok
A 3.894] A7 vlo] E 3l & 0xCB(CLEANBYTE), 0xDB(DEADBYTE) % O0xFB(FORBIDDENBYTE)
A5 2 CRT UM Imalloc() @ free () 2} 2L 7kS A2 3+5 = 0xCD, 0xDD Y OxFDE T A

H A5 U

i_,
-11“ ) 5

°

£
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11.7 pymalloc &=}

stol M o= ¢ ] Zre 22 (512H8}0| E o] dh) A A o H A SHE pymalloc &F A7 95U Tk 256 KiB
o 1A I7NE 7= “olF U (arena)”’ 2= Wl 2 g v B L ALY} 512 Hlo|EXH T 2 St A4S
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thAH Yt}

pymalloc &  PYMEM_DOMAIN_MEM(%] : PyMem_Malloc()) ¥  PYMEM DOMAIN_OBJ(9] :
PyObject_Malloc()) =W 9] 7] & Szt Ut}

ol FRAL TS B E AS T
A= QoA virtualAlloc () I VirtualFree (),
|3 4 2 mmap () I munmap ()

e 13X O WMmalloc () free ()

11.7.1 pymalloc o}#|} &gz} A2} A 2]

WA 3409 F7}

PyObjectArenaAllocator
obel Lt FFAHE 7145 B AL 2EA. o TRANE Al A BT g

q= 3T

oid Fotx A WA A= A9E S AE A
=

void* alloc(void *ctx, size_t size) size H}o| E 9] o} L& &g}

void free(void *ctx, void *ptr, size_t olg| U= S A gt

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

oleu} &RAE A,

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

ofel} RS AA T

11.8 tracemalloc C API

WA 3.7 27}

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc REA dFH vrg E2& = 3U)

dF ot 02 whaetar, ol 27 A S (A2 A st A W R e & ek ZFsUTh -1
2 w3k t}. tracemalloc ©] B A3} ¢l o H —2 & wlskstu t},
HRe B5o] ojn FAHY, 7| & F45 BAFYh

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
tracemalloc REOIA GFH W Re) 252 74 A gk B2o] 2257 god o} A%

a4 e o,

tracemalloc o] H]&A3}E glo W —2& WhEhslal, 197 9o 0 W3

a9

rkﬁ
i)
L
k)
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11.9 o

2o ) e AMA B oAU VO M 7k R WA T AES AR ko] shol w70l A B
2 opA) A 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 AF TS AEL AStE 2L TEQUTh

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;

2 £ 7 AN A, 3t P g 4L Al Sohe B4E Ba 240 felsdA e Az A2
e YRS BT Yol 3 2] API 3§12 &
NBL AL B, 1S 7 A oL 5 8] G161 7 66, 5 St A% the 4ol
4B AL T Sl O BEAE TR B A A () A0 2 EAT

ﬂ
H
W
@
B il
ki
i
N
9
2
=2
f
Ach
e
J
=2
=2
:OJ_%
r[o
2
l-u

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 () */

Shold Gol A AA M 2e] BEL Helsr] 98 G4 9ol %, shol Al AAE pyobiect tew (),
PyObject_NewVar () W PyObject_Del () & &= 11 3] A1 U}t

OJAESCE MER AA F& AYstal F+ASE Aol e th ol A dd AdYrh
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A 78 A9

ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

121 ol AA Gs17)

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. M & & 3FH AA opE A} 7] A2 2 27|ttt 27|34
AN HBG U npeo] AA 7L € B A 24 710] Hol TS LEHRH, A 7le] gAIE &
A Qe FA4E Ut A O Det JFE wA gL

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©) -2 PyObject_Init () 7} 48 dt= ZE A S 333511, 714
7] Ao do] HHE 5715}1“4 =2

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C 7 ZA) & TYPEF} 5to) A & A A typeS AH-&-31o] |22 Fo| AW AAE
Gt stol A AA S| vl 2 o= A] k2 "QE% Z2713}= 2] k5T AAle Fx a1
ol HUth W= &3 37+ B AAY tp_basicsize BEAA A F YT

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C 7-22)| & TYPE} s}o]l A €} & rypes /\}—9-7'5}04 A2 sto]l A AAE
dEgUH sto] W AA dH g FojH A k2 dEE 571§¥ﬂ11 Gttt @9d W R 2= TYPE
—TLZiJ]Oﬂ 3l ryped] tp_itemsize BEO] &3] o] 7|9 size ZEE 3§ UL o] &= {FEY
2eAANE TATH fEUITh FEL BE T 28 2AT 5 A5yt 2L TP 2=
Hﬂ‘éé ZTAFI™E, @G STt EolEo], vRe B a4 FFF T

void PyObject_Del (void *op)
PyObject_New () W PyObject_NewVar ()& A&t AR ol @39 W22 & A FLch o]
< gdutgor Ao o AQH tp_dealloc A7]oA TEH Utk 27t He F&
o] A 7} o B2, 0] T& Fofl= AR BEof HA2s)A= <k H T

rol S
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PyObject _Py_NoneStruct
glo] Mo A None o & &5+ AA. o] AA o st LAEE F 75 +E Py _None A ZE AHE
3 4] 24 23 oF g T,

o 17

PyModule_Create () ¥ R E& €33t Wyt

12.2 35 QA 72 A

l

L

oMol AA & Ao AJLEE= e 12A 7} YLtk o] MM A= o] 83 L2 A 2} AFR uH o
J?fﬁﬁ ““’*E}HT‘/P.

slo] W A= Z2Aow A WEeg BAY ASoi AL 20 A2 F 3T o5
PyObJectEP PyVarObject ¥ 02 BA|E W, "

AHLEE B gz 342 =5 gy

PyObject

}-1:1

% glAe el ol A0 A g 2 1a§ﬁﬂzﬁgs%w

=
[>
I
]
%
),
°
=
Y
S
by
&
il
Q
=
H
k,Q
Y
N
H
5 6
&
:‘:é
W
HU
m
>,
fo
o
=,
k0
2

£ PyObject*
Aot ek
PyVarObject
o] AL ob_size BEE £7h84= Pyobiecte] 3AYUTh o] AL dolehe AdE 743 AR of v
AFEE Yt o] 3-8 =2 ulo|W/C API)| Ve R 9k5 Ut} Py REFCNT, Py TYPE Q Py SIZE
W28 ALEste] W ol o A s o Fhich,
PyObject_HEAD
Zol 7} ietA] ¢k AAE e = M2 FS A AT uf A5 = v 2 2 ¢ Yt} PyObject_ HEAD
UEERMEEET R N L

PyObject ob_base;

A9 Pyobject AHAE R SHA A L.

PyObject_VAR_HEAD
AAB AT Aol 7 ThE AR S Ueh s A 2e B2 A% o) A4 & v) 22 AU T PyOb-
ject VAR_HEAD "] 32 2 &= t}2-3} o] &3 Yt}:

PyVarObject ob_base;

el pyvarobject AHAE FZRIAHAL.

Py_TYPE (0)
ol Wl 2 = vho] W AR 2] ob_type W] A Aste o] ALH UL o2 FAE U

’(((PyObject*)(o))7>ob_type)

Py_REFCNT (0)
ol | ZZ += Fto] AW AA 9] ob_refent WH o] AN A&t o] AHGFUTH TS 2 2 S Ut

’(((PyObject*)(o))7>ob_refcnt)

Py_SIZE (0)
ol a3z glo] M AA 9] ob_size WH o] WM 2= d ALY tp o7

_I |
o
A}
v
vy

’(((PyVarObject*)(o))7>ob_size)
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PyObject_ HEAD_INIT (type)
| A MEL Pyobject B 27|35} o2 FAHAH = IAZYUTH o] A2 E TR
Aok
A= .

xol-

ol

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
o] 7L ob_size BEE 293}, |2 PyvarObject P& 2713} o2 FH = a2

Uk o] 2z e tpg o2 gk

_PyObject_EXTRA_INIT
1, type, size,

PyCFunction
FE sfolH ZHES 3. ol B9 &4+ F /M Pyobject*
f 7} HE FH Bk Sk HEekshuU o} Wk gho] NULLol W, o] 2] 7} A A =] o] 9)of oF gt
NULLO] oY ™, vk g2 shoj il of := 2 L sidEUth e ME dxE
HE}s) of T

PyCFunctionWithKeywords
4] ™ o] METH_VARARGS | METH_KEYWORDS?Ql dlol¥ &S CE 7+ d3+= ¢ A== &

OEO
N
~

3.
_PyCFunctionFast
Aol METH FASTCALL 9l 3tolH E2HES CE ¥ 3+t A8 = &4 3.

_PyCFunctionFastWithKeywords
X% o] METH_FASTCALL | METH_KEYWORDS¢! J}o]# Z2]E2 CE F33+= d AFRH = T
2 3
T ©o-

PyMethodDef
F3Y WA EE 7 Eote ol AgH = FRAL o] FRACNE ) A BEA %5 th

gxc CcCd SR

ml_name | constchar* | HAEQ] o]

ml_meth | PyCFunction | C =& ol th3F Z ¢l E

ml_flags | int SE T YHES e = 28O v E

ml_doc const char * | =AEE o Y& 7ta| Yt
ml_methe C & ZAH YU = Fo]l & & J AT 34 Pyobject +& W3 T} 47}
PyCFunctionO] ofUd, FAutdel= wAE H ol EoA NEEE 2 F 3T PyCFunction©] §i ik
W7 M4EE pyobject *2 Ao BtElEts, WA 02 BT L self AA Q] EH C FS A3 T
ml_flags IEEUF SHIEZTT T F Y= HE Z=YJUTh AE S 21+ S S F 2o upeld

732 ek

AR Az g v 742 712 2E 5 F 0] 92w o] F F 7FX|= METH_KEYWORDS 9} A 9}38to] 7] 9 =

QA= AAT 5+ Utk ThA F 64 T2 730l YEUTh:

METH_VARARGS
ol MM ETL PyCrunction A AREA QA T A YU e F 70| Pyobject * e
At R AR WA= self AA AU BE T2 29, 2E AA AT F A o))

M (EF argseh L FUTHE RE AAE e 52 AA AU of A A5t dugow

PyArg_ParseTuple () O]L]—PyArg UnpackTuple ()& AF-&3Fo] A 8] Yt}

=

METH_VARARGS | METH_KEYWORDS

ol#| s = 17} Y+ WA EE PyCFunctionWithKeywords & o] ojof gt} o] &4
=AM A wi HEE 7 d Yok self, args, kwargs. o] 7] A] kwargs~ E’_% 7| E AR
o gAY ALY 719 E A7 god NULLY 4 g5yt m) vgs durd o=
PyArg ParseTupleAndKeywords ()& AF-&35to] 2 8] Yt
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METH_FASTCALL

‘147_‘] A2 A P Bp= w2 T E 1-1’-721 WA ES ¥ PyCrunctionFast YUTH A WA uj 7}
Ay = self o] oL, 7 AR Wi 7] 4= JAAE et = Pyobject * 312 C v G ol H, *ﬂ A wl 7R
A QLA 5 (e e) 2ol ek,
o] A& Al gt APIe] QF7F obd Yt
WA 3.7 7}

METH_FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the
vectorcall protocol: there is an additional fourth PyOb ject * parameter which is a tuple representing the
names of the keyword arguments 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 gkl APIS] K7} o U th.
WA 3.7 F7}

METH_NOARGS
UH 7H HE7h Qe A Es METH NOARGS Z e 18 pgH o] glow, 01x}7}$_oi Az golet
L7 sy PyCFunctlon ololof gt A HWH o} 7} tﬂ-rA B2 WA 0 7 self ol ™
0147“741 Adxrgxe] st 2 E HFFEUTH BE Ffo F HA “H7H T+ NULLY YT}

E_E‘:

METH_O
"o" QAL E PyArg Parse
Foa2 e 35 U%
PyObject* wj7) WS

o] & ’%}—’F— 3 & T3S e
Utk ZE Ad o=
AR 4 dH Ut
METH_CLASS

AR o] Adxdartotd & AR 7 A AR v 7] A2 ALH Yt classmethod () WA
S5 ALE S u)] BHE o A= A AR F el & W A E (class methods) S == o] AFSEH U T

METH_STATIC
A=z o] ddxdartolbd NuLLo]l A WA w7 42 AEH YT staticmethod () WA
St 2 A12 3 u) BE o] R = A S AL A A v A = (static methods) S T E = o] A2E Ut
Shbel ThE A 22 HA E o] 22 7HX T2 Ao Al WA =7t 2 EE =2 S A o] g Th
METH_COEXIST
71 A hA WA =7 2 =g Ut METH COEXIST7} $Lo™, 7] Bk vt = Hol 2 7]
HAe AgUth €X A7 A= HolE Hol REHBER, o & 59| sq_contains S5 EA+=
__contains__() F/PM A3 A mAEE AL 22 o] 59 3 F PyCFunction& £ =317 ¢k
Utk 28271 F 2= ¥, PyCFunction ©] 2] 3 2] 4] 2}€] EEH FEFYSh o)+
PyCFunctlonoﬂ o3t S & 0] ?4151 A &2 Wt A 351 of 7] W 2ol #&

PyMemberDef

LH
v}
v}
<
@)
Ry
a
S
Q
Q
[
(@]
S
o
o
H
R
=
=2
)
&
9
ﬁ
ru2
2
N
)
ru]m
L
o
!.:
r[r

—.~
ofo
mOl
-y
20 °
hil)3
°
_Q
E
m[|:1
§”.=
o{
B
=
o
T
N

2
f
I
L)
K

o

C7zA Wujol] et Ho) OB HES Vot PRA. BEE 0he 2HUTh
4= cdHd ]
name const char * | "] o] &
type | int Cr=A°l Sl= W o
offset | Py_ssize_t | W7} g2 AX FLZA o ¢ X 3}= vlo]E th9 o] 2 Z Al
flags | it LET} ST A G AA 227 75 A dehle S 1 Wl E
doc const char * | S2E3 9 UY&-& 7le|xd Yt}
type> ¥ C F ] et we T w3 e = b £ 9Ltk Wu g} 5ho] Mo Al A A
o, 353 ol o Heg
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W 7FNULLY o] T_OBJECT+= None2 W36}l T_OBJECT_EX+= AttributeErrors

W3R o] & C3

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

g;xﬂ

Al

Z1th= Ao A T_OBJIECTS} T_OBJECT_EX7} thEUth T_OBJECT_EX7} T_OBJECTH T} &l &

e
RS
Elagst 26719} 917] A2

typeo©l T_STRINGS

98 00] 71, 217 %

]__8_‘6]-1’4—__ 22 READONLY &

g HE Yol del F AR S O 2HIEA A2 S2 &, T_OBJECTH U} T_OBJECT_EXS A%

Palie) Py
) % 9%

%H% T} T_STRING H|©]E] &= UTF-8 &2 3| A

AL A 2E 93| READONLY &

e,

| =
XN H
HUth T_OBJECTS} T_OBJECT_EX Ué} Huk 2AE 4 A5yt (NULLE AR FH Y.
PyGetSetDef
Foll theh Z2 9 2L QAEE Ao st XA, PyTypeObject.tp getset €X ol ek
ArE 2N L
2t [ C¥ 19|
name | const o]Eg]HE o] &
char *
get getter AEZREE dE=CT
set | setier | JEHES AANAL AA NS AGAC G5, ATFHE o EJHES
917 A8t
doc const Aed =EAET
char *
clo- void * getter &} setter o] 5= 7} ©] o] E] & A| & 5}= A Bl A gh ¥ Q1 E
sure
get 4 B pyobject * W7} WM (A2 E2) 9 4 ZQE (AT closure) & Wl S
Yo
typedef PyObject * (*getter) (PyObject *, wvoid *);
st Al s whebetar, Aty A" o 9] o 9 NULLE whEhs) of T
seuﬁrt$mﬂpﬂmﬁmﬂwmaﬁwo 2R A AR gh) 9 T £AE (A#E closure)
£ WwolE gk
typedef int (*setter) (PyObject *, PyObject *, wvoid *);
o= HES AR ok e A F WA v Mt nuIL YUtk AFEE 02, Aslshd 44 E
of| 9] ¢} 37| -1 wkEka of FHTh
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12.3 3 AA|

ofut sho]H A A" 7HE 523 F2A T stvte MER FS BYste F+2A L Adych:
PyTypeObject F=ZA|. PyObject_* () 1/]-P Type_* () &+E& /\]'-9-'5]'04 g AAE AT 5 AT,
& glol & 22 o] Fu|E =2 AL Bl Xﬂ*ﬁl'xl syth o] AA= A Y T2 A Y
7|25 O)FEE, JHZYH AAG MEL S T 4 ZEol ¢ F2dYoh

B AAE U RE BTG AR FUT 277 2 ol 2 8 AT BE £0 %S AR5
gy, £2 C ¥4 A1 27 B9 7% 5 AL RES PATYT. o] AHolAE B AA
=2 A48 An gk EE FRANA tehts <A AR E Y

theol 2EF Fx Yo, ol A2 PyTypeobject o] & n|ef Abgol th 3t 522 Al gyt

1231 7k Bz

“tp %%”
PyTypeObject <% 3 EF WA E/ETRE 2
E]_Z
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 * RIS 9
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

EEE R E:S
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& 1- o4 ol Aol A A%

PyTypeObject &% 3 EL AT/ EZHE A
EZ

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 H ¥ th& (W A8) d=& AT
e tp_allocs
s tp_frees

* tp_maxalloc

* tp _prev
* tp_next
AB &R
S5 3 ST A=
am_await unaryfunc __await__
am_aiter unaryrfunc __aiter__
am_anext unaryfunc __anext__
nb_add binaryfunc _add___ radd__
nb_inplace_add binaryfunc _dadd__
th sl o] Al of] A%
25 ole] £ o] B2 &R0l (EFH 0 R) 345 Y-S Lhebd U th 344k 25 (angle brackets) 9ol Qe o] B2 97] Ago R
#58h oF Ttk T2 3 (square brackets) 2] o] 5L 3 A ATk (FFEAL W) “<R>"= D=7 B4 QS FFTH(REA

NULL®] ofuf o] o Fth.
2.

=K
“0”: PyBaseObject_Type©°l A7
“T”: PyType_Type©l A4
“D”: 7123k (&I NULLE 23" 49)
X - PyType_Ready sets this wvalue if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
“r- }E} _{J_l\_
X - type slot is inherited via PyType_Ready if defined with a NULL value

o°

- the slots of the sub-struct are inherited individually
— inherited, but only in combination with other slots; see the slot's description
- it's complicated; see the slot's description

Qe Lxe QulolEHE 25 AAS Fol ERA 02 F5F ol Rl AL,

DR
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2- o) 4 3o Ao A A%

¥ 3 S5 WA
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_Ilshift binaryfunc _ _Ishift  _ rlshift_
nb_inplace_lshift 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__ __ rXor__
nb_inplace_xor binaryfunc __XOor__
nb_or binaryfunc __Oor__ __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__
sq_item ssizeargfunc __getitem__
sq_ass_item ssizeobjargproc __setitem___
_delitem___
sq_contains objobjproc __contains__
sq_inplace_concat binaryfunc _ dadd__
sq_inplace_repeat ssizeargfunc __imul__

g ST A A%
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£ 2- o)A AN A A%
3 =%
getbufferproc()

releasebufferproc/()

|y

=

AN

bf _getbuffer
bf_releasebuffer

12.3. & A 183



The Python/C API, & x] v 3.8.18

%5 typedef
typedef i e HHEH Y
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. A -3 2 ¢]
hashfunc PyObject * Py_hash_t
richcmpfunc PyObiect *
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AAT WG obel 25 o npedel & FE I L.

12.3.2 PyTypeObject # 2]

PyTypeobjecte] T2 B+ Include/object .ol A & 4 AU 2 )2 A3, ohgol
Aol g R

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_lbasicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* 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)
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(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 &%

3 AA FRA = Pyvarobject +ZAE FFSYLE ob_size == T4 & (type_new ()
«l“ﬂ oAUk dMH SR class Tl TEHUTH ol AAEH U PyType Type(MEF &)
tp_itemsizeg 571§P§}°ﬂ oAl L, A" (F, @ AA|) = WEA] ob_size BEE 7FA oF
o2 Utk
PyObject* PyObject . _ob_next
PyObject* PyObject . _ob_prev

o] 3=+ W2 E Py TRACE_REFS7} A< rrHUL %ZH?:MD}. NULLZ | 27|33+

KN
.

PyObject_HEAD_INIT U3 2 oj of 3] fﬁﬂﬁuv} Aoz dgd AA 9 45, ol A== F
4 NULLE WX]%‘%DP FAOR AGH AAY A, ol FHEE AAE Foll Y= EE gholB
AA olF F3 F/l/\EOﬂ a4 }“ Eﬂ /\}3%}1413} oA ¥ UMY BARo R AEE
AsUh @XH S A3 AL22 317 W4 PYTHONDUMPREFS 7} A A E uff A o] 2 ujj o] A3
EAQ s AAE A et= A F YT
As
o] == Al B ol gaf F&H A syt

Py_ssize_| thObject ob_refent
o] A PyObject HEAD INIT W ZZ o3 12 27518 & AAe] FZ ALYt AFo 7
%“:‘Q P A BT BY d2"H X (ob_type©] Fo THA 7}1“4 7] 7“21])t FxE 7R EHA

Gk ae 4oz 898 3 A 4%, drHat 3xe esg

)

o] BE+ A B ol o3 ALE A k5T

PyTypeObject* PyObject ob_type
o] AL & 2] &, = el ¥ (metatype) Y Y T} PyObject _HEAD_INIT |3 Zof tf 3l 1A} 2 % 7]3}
o, 32 YUHA 2 ¢PyType_Type©]ojof Futh 22|} (H o]l &) Aol A ALE 7hs3 oF
FEFHOR ZE AR FF REY A, ALY L FET 271847 ob gk EFFY T
w2 A], 3 -& NULLS PyObject_HEAD_INIT W22 E AG3sta, thE 2L 43317 2o
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BEo 2713 g Ao BEE WAH R 27|3ekE AdUh o] A2 dwbH o2 vt

2ol g Yrh

Foo_Type.ob_type = &PyType_Type;

Fol A2EAE WET] Aol =33l oF iM t}. PyType_Ready ()= ob_type©| NULLSZ] &<l
Sta, 28T wo]A F 29 ob_type BEZ 27|33 PyType Ready ()= 00°] ol ™
ol Bx & WAA s rTh

As

o EEAu Yoz 4&PYrh

m]m

12.3.4 PyVarObject &%

Py_ssize_t PyVarObject .ob_size
AA o7 rte o AR F

JEﬂtfﬁJWTAMA
A

LO
ol

12.3.5 PyTypeObject &

Fefde d&5s d¥sts Ao slauth. AE7FNULLE A E w) PyType_Ready ()7} #t=

ARG 4~ 9oy «“7|R 7 AT QLU Th (PyBaseObject Type.»]- PyType_ Typeo| AAH WL

Pt ARA o R Ego R A% ol Fo AL

const char* PyTypeObject . tp_name
Y o] Zo] £¢E NUL-Z 5 A4 é Zbel7l€ 2AE. BE AGoz AN T 5 Qe B2 49,
2R AR BE o F, 2 F ol &, L F o & o] Zelolof gtk WAB A%, A § o2
ﬂﬂ%@HWE.1HﬂNAHHUC1 LA A7) A o] B AA 2E ol o) AR,
A g Eof, #7A P AR 377 oo Y& BE Mol B H Tete 2 tp_name 27|34 A7}

"P.Q.M.T"o]ojoF gt

Aoz ddd @ AA A, dA G o]Folojorsn, RE o5 F Al 7|
_ _module_ ' o ® HA Ao 7 A AFH T

Ao It 3 AA Y A7, tp_name BEo]| Fo| Qlojof Gt npAt H o] A RE A2
__module_ O|EZ|RERE HA|A T glon, }1‘1}%013-4‘3C74— name__ o] EZ|F
EZ AT JdFYTH
Aol glow, AA| tp_name BE¥E _ name_ HEZHEZ ANA T ¢ 9on, module_
01 ﬂt' EE QYA GFUTH (oA AE o g, gy GAIFASZ A A ok 3h.
o)A Y Y FS IS T flvke= A2 YT E3h pydoc & 2 THE BE A A o UL
]9%”5‘414-
o] E &= NULLo] oftfofof FUTh Py TypeObject () oA 4 8HA B o BEJUth(FAZA A
tp_itemsizeE AL stL).
As:
o] BE = A B Pof o F&E A 5T

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject.tp_itemsize
o] A= AHESH & A" 28] 75 vbolE 92 AL 5 5yt

F 7R 2529 o) JdH UL A do] AA"HAY L 0tp itemsize BEE ZFa1, 7H Z o]
eI e 00] O] 11 < cem toe BEA eI, 278 Aol A BIne] 9] A5, 2o

I~ AE tp basicsize® ARJHE L 7|5 Z2+5 L]
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7hH Zo] AA~EA0 Ho] AR, A2BE A= ob_size BETL Qlojof 3, AAEHA T 7] &=
tp_basicsized| N F3ot7] tp_itemsized BlS FEYUth o 714 N2 A A9 “Zo]” gt
NGHE QA0 2 AR~ ob_size BEo] A4 Utk 9l AU Th ol Sol, B4t
24E U 7] 93 29 ob_sizeES AFL5tT, N abs (ob_size) YUt =3 AA~E A uj
ol ob_size AEI} YTk A A2 H2 FEA 7 /48 Lol b £ obyl o (o2 o,
O iE o] TEAE 14 o] ALEAE 2AT, 3% Aol & o] Gt ob_size AT

A= Uh.

718 "A7)ol= w32 E Pyobject HEADY PyObject VAR _HEAD(QAEA L RAE HAdt=
ol AFREE ) ol Yo dAdH a2 AET 231, o] A2 oAl SA T _ob_preve}
_ob_next BEE ZFH UL} o tp_basicsize? Z7|3AE A& FL&A &ulE Py
2B W XS AT ] A8 E = A0l sizeof AAAE ALETE AUk 7|2 27
o= GC8lH 2717} 235 A g5t

A & (alignment) of] T & 211 A}3F: 7} Z o] o
o Al s ofoF YT} ©l: P o] double Ml E=
sizeof (double) YU} tp_basicsizeZ} sizeof (double) Y MG 7t HEE = A2 27
Sefee) 3L (o] Aol double] AW 8 Aol ek A T Th.

7b8 Qo] 2R g BE B9 A%, o] BE = NuLLo] ohiofof gt}

As:

o) WEL An Yo 95} BER ALH T Mol 2 00] obdl tp itensizert AW, I
WA o % AH BolA tp_icensizeS DhE 00] o grem A AL HAsA it

(v o] 28 o} @ ol W} th2 7] = g,

destructor PyTypeObject .tp_dealloc

ol ~El A 5}3) 2} (destructor) Eof] 3 LA B, (AZE NoneH Ellipsis® A2 H) 3 o]
A E 27} B oA A R B A b W, o BB A ot T G4 AP L o)

24U

5
o 2k,

o

void tp_dealloc (PyObject *self);

H 2} S5 M2 FR 357104 wl Py DECREF () 9} Py XDECREF () WA 2] o8] &P Y
o} o] Al o], AL"E A o 48] EA A RE o] o tf 3t 2 += glssyth A e dad a7t
2F3 BE FRE AL, (MY ol AFEE & 4ol | e A 5 AFS ) A~
a7t ot e v R MH S AT the, B tp free TS TSN oFFUTE FY AR F
S WS 4 9= AL (Py TPFLAGS BASETYPE Ze| 1 H|EZ} AAF A B AL) tp frees 7
21 Al AR & 3 Al 7] (deallocator) & 2 & & 4 FUth A TG ajA 7] & 22 E
S }dl= d AFRE Ao]ojof Syt AAE AT PyObject_New () Y PyObject_VarNew () &
A5l StetE 9o U¥EA © 2 pyobject_Del () o], AAEAT PyObject_GC_New () L
PyObject_GC_NewVar ()& AH&3to] @9 = Q10 ™ Pyobject_GC_Del () YU th

mpz ko 2, o] §] o (Py_TPFLAGS HEAPTYPE)O| W, & )47l & &3 a2l 7|2 =53
T g AR B2 A4E Zojof gk v (dangling) E O EE 351313}, o] DA Fte=
RS o 2suth

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

43t tp calld B E-& 2 < thekel WE F (vectorcall) ZEEZFS AL AR E TE3H=
o
=

7
AL FANE Axdad ool tha A9 F 2= Yok
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ol d=+ Sl 1 _Py TPFLAGS HAVE_VECTORCALLO] AR A& Wi vk AL H Uth 13 uj,
°| A& vectorcallfunc EAH S Axd x| e =ML L5 Fo Aol oF Futh
MWL pPyobject_Vectorcall ()T ZHUth:

PyObject *vectorcallfunc (PyObject *callable, PyObject *const *args, size_t._
—nargsf, PyObject *kwnames)

vectorcallfunc ER1E=0Y o, oluj ?_iEdé% _Py TPFLAGS_HAVE_VECTORCALL®] 2
A5 A ke ANE FEFIh d2E A A tp_call® EW Fuch

! AL tp calls AAF ok s, NG
141‘/} tp_call & PyVectorcall CallZ A4

_Py_TPFLAGS_HAVE_VECTORC L‘%
52} o] vectorcallfunc S+-2F 4 A =& W50 oF §
shdl ok
PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
tuple 7} dictoll Z+2F F o] A | X &} 7| HN = JAALZ callable®] vectorcallfuncE & = T}
o] B4t tp_call SR 4237 A AU tp_call 2 EWaA o 3
A _Py_TPFLAGS_HAVE_VECTORCALL Z#]|1& &l3%x ¢HUrh AAE &35 H,
PyObject_Call &4 & hE A AFL3HAA] £

:w
l-u>~
o m[m
o
rle
i fg =
rln
iy

.

B3 W (heap) B MEZ ZRES L THSE AL DATA ASUTH SR Tl W mE
oM _call 2 AA3W, tp_calltt AAE o] WEZ T4 AR 5A & 4+ A5

23 tp_ vectorcall _offset €F 9 U2 A A ojn] ulo] W 3904 AAE AR A
AUk HEZS AFE S, sto] R 3904 T EE AT FHE AL

W7 38004 A o] SF L 5ho] A 2x8] <14 EolFol 4SS %I Th shol 4 30014 3794
 AFH AL tp_print®2 YHHAFYTH
Az

o) BE o carish A A8 el o $EA T A8 HS) oo casiolioLLd @ A2 B
Wol|2go| A tp_vectorcall offsets A& Th

2 BEtel oA A A8 FeAE TG

a5 A5 el Fe st Al

<l

the& Py TPFLAGS HAVE_VECTORCALL &

getattrfunc PyTypeObject . tp_getattr
get-attribute-string $F<=of] o] 3k A= & 3 Q.

ol == AAH AU B2 |, tp_getattro et A A-FAT, A EFHE |52
A&3t71 93l jJrﬂ’i‘i A AA A C AL & wobsolE & E Zhel Aok Utk

Az
J§:tp_getattr, tp_getattro

ol BE+ tp _getattroSt @A A B Fof o FEHUTH A B F2 B FY tp getattrd}
tp_ getattro7 EF NULLY w] wlo]Ad A A tp getattrd} tp getattros BT A5

gt

setattrfunc PyTypeObject .tp_setattr
=P HE AR AAE 97 Aol A A =

o] =t A= 95Uk AP W, tp_setattrod
A Z-317] $180 ko] EALD A7 T4l C AL wro}

Az
J§:tp_setattr, tp_setattro

O

.y

QA AEFA T, o EElRE o5

ol B4 E 7hel 7ok gt

frt
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ol BE+= tp_setattrost A A B Fol g3 AEFUth AR J A B FY tp setattrd}
tp_setattroZ} B NULLY W] o2& oA tp setattrd} tp setattrod BEF 4453

gt

PyAsyncMethods* PyTypeObject .tp_as_async
FZo A ofglolHET n| 5 7] olH e olH T2 EEE FASE Aot AHE d=E
£ 27 P2A @ EAE. AT WSS 157 A 7 2AE GRS

B A 3.50]] 7} o] Aol = tp_comparef} tp_reserveddtd 5T}
Als:

tp_as_async == ALE R G|t 235 Je fE A o2 AL ]

FH

3+ ’].

i=

reprfunc PyTypeObject .tp_repr
W & repr )2 TASE ol i A=A 2

MWL Pyobject_Repr ()3 245Ut}

S
2,
Hl
O
o

PyObject *tp_repr (PyObject *self);

Tore BAEIY FUZE AXE Wl of huth o] AR, o] s eval () o]l AEE
] Agst & o] FAAH T2 FS M AAE ek FAE S v oF FU T o] A o]
7heetA o, <t B AIFSIL > 2 Fube B S Wkl oF Sh=t, o] EAFE ol A A A 9
FHR G BFFEL 5 dojordutt

Als:

oldEEAEYPor FHFH YTt

7183k

o] & HAF A 92O, <ss object at sp> P29 Bt o] vidg Ut o714 ss=
ol FLE, %p “7"X4]4 Uﬂ Far ASg Y

PyNumberMethods* PyTypeObject .tp_as_number
SAZEZESS FAFE AN W HAY BES TF oL F7L T2A o) hA EIUH. o] EL
S22k A T2 A A AP,
Az
tp_as_number BEE FEH A GARL 23E des/EA o FEFH U

PySequenceMethods* PyTypeObject .tp_as sequence
MBS 2RSS FAshE AAolvt Ada 2
= Al AA| FxA A Ao
Az

tp_as_sequence BEE A4 A AW, T@H A= APAo 2 A4H U,

m{m
kel
%
_O‘L
rlr
o
N
-
BN
i—'a
=2
=
ok
ke
-0,
o
o
e
[

PyMappingMethods* PyTypeObject .tp_as_mappi

- Ping
g 22 EES Pt AAnt ddE =S 235t F7FF2A O e 29H. o] BEE
v g AA| F2A A AT o

A%
tp as mapping AEE ALE A kAW, 3 FEE R oz 5B}

hashfunc PyTypeObject tp_hash
WA &+ hash () & F35F= o] Tk A A EQ1E.

AWML pyobject Hash () 24 Uth:

Py_hash_t tp_hash(PyObject *);

-1 ghe A M o MAE A hobok FUTH A G At E T ol By s
ot ol 9 S AR 12 W o Gk,

190 Chapter 12. 24 & 2 ¢



The Python/C API, & x| #] A 3.8.18

o] B HAH A GO (LB tp_ richcompare7]— AAE R o), AA L A= H =

AlZ & TypeErrorE WA UL o] A2 PyObject_HashNotImplemented ()2 A3+
A% 2500,

o] FEx Bu FoA HA WA=Yg AsS s 9 b
PyObject_HashNotImplemented ()2 WA Ao =7 HAAST 4+ A5 ch o] A& =}
o] £ ZF A2 _ _hash = Noned} T 53 Aoz 3] A5 o], isinstance (o,
collections. Hashable) o] False& —Q—H}E 7ﬂ 13t stA gy Wit A9 %= mpxk
ZHA DY} - ol =59 Zd oA __hash_ = None2 HAASH tp_hash €5 9]
PyObject_HashNotImplemented ()2 AR F Yth

AlS

I :tp_hash, tp_richcompare
o] d= = tp richcomparel} 7 AH o 3] AEH Utk A HE 89 tp richcompare®}
tp_hash7} B NULLY ], Al B 3 & tp_rlchcompareil— tp_hash® B A&t
ternaryfunc PyTypeObject .tp_call
A &L FASE Tgo i Aea 8. AR 7 Zg L o] ofy ™ NULLo| o] oF g T
ML pyObject_Call ()3} Z5Uth:

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

As

o EEAu Yoz 4&PUrh

reprfunc PyTypeObject tp_str
YA AAlstr () S F3A3= o s A A Z g, (str—— oAl oW, str () 1
e 2= Oﬂ v«lﬁ}*‘/ﬂ o] AL Pyobject_Str() S T&8] AA FYS S H 31
PyObject_Str ()& o] Z}E]ﬂ &3t}
AL pyobject_Str ()T 25U th:

PyObject *tp_str (PyObject *self);

gL Badolu SFUFE AR E ks of AUt thE A ZAE, print () 5ol o
Mg E@ol7] W], AN o <% 8 AL ZA ol ojok Pt

Az

ol = Au Joz ok

7183k

ol =g AAsA o, Bxd RHL wEE}7] 93| pyobject_Repr () o] 2EF U th

getattrofunc PyTypeObject . tp_ getattro
o] E 2| HE 9] 7] (get-attribute) TF5=of] o g+ A B & Z Q1.

MWL pyobject_GetAttr ()3 24Utk

PyObject *tp_getattro(PyObject *self, PyObject *attr);

SR Z PyObject_GenericGetAttr ()2 AASI= Zo] A gt} A A o] E
HES 2 Qugel S Ao

3 [
o rulru
w

Tl tp_getattr, tp_getattro

o] =+ tp_getattp)r A AB B o
tp_getattroZt 5 NULLY uf A B 32 o o]

F &g,

7183k

ol

1 dE5gEdo: AR J9 tp getattr.x}

oA tp_getattrd} tp_getattros

l>

PyBaseObject_Type< PyObject_GenericGetAttr ()& A& th
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setattrofunc PyTypeObject . tp_setattro

JEFHE AR AA S 97 G0l the AE A EIAH,

AN WL pyobject_SetaAttr ()T ZHYTh:

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

9, value NULLE A7 5o o] Bl HE S AASHE AL WA A Qe o} g Qo
o] AEE pyoObject_GenericSetAttr ()2 AARSHE Aol AUt} AA o] EE|HEE HA

sl QAo S TR,
As:
J5F:tp_setattr, tp_setattro

o] =& tp setattrd TA AE Fo o FEHFUTh: XNE P tp setattrd}
tp_setattroZ} RE NULLY w], A B 2 w|o]AFo| A tp_setattrd} tp_setattros: B
E RS WY

7123k

PyBaseObject_Type< PyObject_GenericSetAttr ()& A& tTh

PyBufferProcs* PyTypeObject .tp_as_buffer

W3 el H o] A% PRSE AAol Y BAY DES £F5HE 27 FRA e B £, o] D=
S EEL EEE L PR el

Az

tp_as_buffer BEx 4&5H A A 2389 =& NEA o8 FEF U

unsigned long PyTypeObject .tp_£flags

o AEL Trb Ee 29 ME naI gyt A% Bt 54 A% e A v e
2 GeUTh 08 AL dAos 4 EAGAL BT B AA(ES tp_as number,
tp_as_sequence, tp_as_mapping W tp_as_bufferE T3] 32 = FF FXAHY EA
HEA R ase e o A8 E T ol e Zel 1 HES Gow, o Aol B g B
S 4|2 517) ofol 5ol oAl 0] Lk NULL k2 2 A0 2 25 of B .

QA A A B U, 5, el L w2 wo] Ao grol B3
H

= 9 ==
FZA o the £QAE G A AR gow EAFH UL Py TPFLAGS_HAVE _GC Z |1 W EE=
tp_traverse®} tp_clear BEL A AEH UL 2, A B oA Py TPFLAGS_HAVE_GC &
WIVENALAAGR FT AB Y tp traverse@tp _clear BEZFE AL NULL 32 ZH =
A0
o°T -
7)1 &3k

PyBaseObject_Type< Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPESZ A} T}
HE ufAF:

Th " E upx 37t @A) FojH o] dFUTEH o] 52 | A4AE 37 OR 810 tp_flags BE
o S AT 5 JdFULE IR PyType HasFeature ()£ 33 21 Fpe f& Al
tp->tp_flags & £7}00] ohdA] el gk,

Py_TPFLAGS_HEAPTYPE
ol |Ex 3 A ApA 7} Poll 32 w) APt A& £, PyType FromsSpec ()& A
§35to] BH oz gl . o] B9, A2aE 29 ob_type BEE Fof| U e F2 2 7HF3}
o, A JAaE A7 vhE o] A wf 3 A A 7} INCREFS 1, 14|27} 513 & wf DECREF U th
(ol AE 9 Adad s AL R dFUTh AAE 29 ob_typeo] FZ 5= & 7 INCREF
U DECREF g U th).

As:
77?
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Py_TPFLAGS_BASETYPE
o MEL B2 ThE Yo wlo|ngo
Fom o] Yoz AN P wE 4 gl
A%
77?

P82 4 9w AP Uk o W=7 44 A

A
Ut} (Java ] “final” 22} 2~ 9 A} Th.

Py_TPFLAGS_READY
o] HlE= PyType Ready ()l &|&] & A7} 443 27139 ] 24t
Al :
20%?
Py_TPFLAGS_READYING
O]l H|E& PyType Ready ()7} 8 AAE 27|33+ 5 AAZF UL
A% :
20%?

Py_TPFLAGS_HAVE_GC
ol MEE AATL A £2 & ADT A AFFUT o] =S AR, A~

PyObject_GC_New () S A&t RFE o] & oF 311 PyObject_GC_Del ()2 A& 3}
)5 o ok Gtk =8 7l A 4 A2 Aol 27 JH L 5T o] HlEE EFGC

T tp traverse®}tp clear7} & AA o Y2 A g Th
Az

J%: Py TPFLAGS_HAVE_GC,tp_traverse, tp_clear

@ﬁw
sy

17 A}

A=}

H
9

Py TPFLAGS_HAVE _GC Z#|1 H|E = tp_traverse®} tp_clear T E 9}
Uth, &, A2 Foll A py TPFLAGS HAVE GC Z 2 W EZL DA A &
tp_traverse®tp_clear @E7} 2|3} NULL 32 Zt= A9

RS

El o
oflt J]‘)

Py_TPFLAGS_DEFAULT
olAL & AAL I B TRANA EA B EA AU RENES HE nfAa Y
Ytk ?EZH, ey e gde s i?}?&ﬂ t}: Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.

Al
222

Py_TPFLAGS_METHOD_DESCRIPTOR
ol | Ex AA| 7} A AF A -2 v A = (unbound method) A & 5 2He+S L ERE Y T).

o] 22 17} type (meth) ol A A= H:

e meth._ _get_ (obj, cls) (*args, **kwds)(obj 7} None ©] o} d uf) =
meth (obj, *args, **kwds)} E53d) o},

e meth._ get_ (None, cls) (*args, **kwds)+=meth(*args, **kwds)dE%5
3 o ghuich.

o] 2 1+ obj.meth () 2} -2 HEH QA WA E SZ0 et H A3LE 7Hs oA Tutt:
obj.methol tf3 A A] “AA A= = A = (bound method)” A A E WHEX] 9+ th

WA 3.89] E7}

Al
o] Z 1§ Foll o3 AL A syt &Y B, tp_descr_geto] A4E wjujrk
&gyt

Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS

Py_TPFLAGS_TUPLE_SUBCLASS
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Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
ol 1= PyLOHéLCheck () S22 Fol A Fol P B SR A5
W ok o] AL FYUth o8l 8 54 A= Pyobject Tsinstance () 9 22 Auk AAE T}
whE Utk Wl A AdSE AR A Ao B2 tp_flagsE AASA DA oF FU), 13X
Fow Te)d Bk 4T HeIE B} ALEE L AAL 8 % ofl whet DPEHI s guth
Py_TPFLAGS_HAVE_FINALIZE
o] H]E—tp finalize &30l & FZA) o & u] AAH Yt}

WHZ 340 7
WA 3.8FE A B Z Bl tp finalize €50 FA F F2A o dttaL 7t 517
el o]l Eef1E de BL28HA Utk

_Py_TPFLAGS_HAVE_VECTORCALL
o HEL 2ot M2 nzEEe FEE 0 AP Ut AMT fEL
tp_vectorcall_ offset< FZIAIA L.

Al

o] H|E= tp_flags7F A LYH A ol AA (static) A/ B Foj] AAFHUTh: A H 39
tp_call©] NULLO|Z A H &9 py_ TPFLAGS _HEAPTYPE©O] AAE X k& u] A H &L u)
o]~ ¥ oA _Py_TPFLAGS_HAVE_VECTORCALLES A<t

3 §& _Py_TPFLAGS_HAVE_VECTORCALLZ 4434 k5t

s o Fve 44 Aolo shol 839004 e ol 534 W A% ol v £0.2 374 ) b
BUTh MEHZ S AW, 50| 139 § 02 SEE AA .

WA 3.89] £7}.

const char* PyTypeObject . tp_doc

o] Aol thet EAEF S AT NUL-T 5 C AL that A& 2AE. o]+ F3} P2
AAEIAA _ _doc_ SEFHEZ =ZHU T

As
o] 2EE= ME Yol o) A5 A stk

traverseproc PyTypeObject .tp_travers

e
7H) A 7719 & Frgeol ek e A EQIE. Py TPFLAGS _HAVE_GC Ze|1 v EZF AAH

Aol ALg A Utk AR ohew 2k

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

shol o] 7hul 4 7 A A ol Th g APA B B R A 8 7hul 4 5 A Aol A B 4 T,

tp_traverse ZOHE 7M1 A =R 7| F2 £3E A 8= o ALEYTh tp _traverse
o] dHbAQl L Ted] AaH AT AFShe ol AAJA ZF A" A W of o)
Py VISIT()E Z&TdYtLh o & £, I} 22 _thread 3F 259 g d’\ local traverse ()
Jut}:

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()+ 3FZ 3o 4T 5 = Ao A SEF ol FYFHAI L. self->key
W% 1A Bk ULLo| L} mhol A BAHA T b5 aA) BE 8] Q87 4 flaih

weol, W7k Aol 29 AR} 2

get_referents () &F7F 1AL

A3l tp_traversed :r’-fﬂﬂwﬂ A2 27F 2F8h=(F e F2E FA8e) 2t B8
af of Pt oAl & AR} tp_weaklist €32 Z3 2l FRE X Y3HH, Ad2EHAT}
22l o] o §F oF gt 73:1 7“ A AafrotAl &7 Fﬂ%‘i—"ﬂ AT Y 2EE A A= QN E (tp_weaklist
2} AR171E ) R A HUT (FR A el AEE oka Az 228 A A5 9
A7 ek AR A2k ok Aok AL ANE 2 S Ao A 2 19
Lo e 2 FxE 2R dsyTh.

Py_VISIT ()= local_traverse () visite} arg W7 A7} o] o] 54 AL 27Ut} &

ol EolA mHIAl L.

As:

% : Py TPFLAGS_HAVE_GC, tp_traverse,tp_clear

ol == tp clear® Py TPFLAGS_HAVE_GC Z#| 1 ] Eﬂ A A B F ol o3&l ALE U T
,:_EH:L HE, tp_traverse W tp_clear7} A B oA BF 00]H BF dlo|Ag oA A<&FH

g},

inquiry PyTypeObject . tp_clear

7Bl A =3 719] A 8] 4= (clear function) o] tf 8t MR A Z Q€. Py TPFLAGS_HAVE GC Z|1
HEZF EAAH 3ot A g Uth A2 o33 25

int tp_clear (PyObject *);

tp_clear YW BHE FHHIA £ R 71N A FAT 2B AN Fx 2HS BE W AEHY
S B HEl, ALl BE cp clear $47} AYH BE B £8E Folof Fuir ol
w53 T, BAlo] A GROR tp_clear BB AIFHUAL. 8 Bo), FE WL tp_clear
P48 TR FEUh FERO L F2 0] 248 5 932 3T 4 AL
Wb T W tp_clear BHUCE FEE ol £ BE Bl0] FEAF FITh o AL
Je) AW HA ghonl, tp_clear TABA) SfobE F& Wt o i A glgy]

tp_clears] TR kg oA o] shol Al AA U 4 G A4S Auo] h e Aatne] F2E

ApA 8L s i ol th 3 2 B S NULLE A A S oF Syt

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

Fx AAE AAT A oletA Py _CrEAr () AR E AFESloF i th: 23 AA o th 3
AE 7 nuLL e AAE wf7kA] 3 A A of T "Li% A7 . ol&
g Eold =E AAZE HHA A H o] Ao vold IE S5 2ASE= A A 2
= ST s AU (g A e Addd vleold t &

B FZETbselfE ThA F2 & 5 ok, =3d AR E e AT F vk Aeself 7 &
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T AEF, 2T AA ol g 2AEH 7 2 Al F ol NULLO| H = A o] F 2Ptk Py CLEAR()
a2 E At EAME S I FUTH

tp_clear &9 HExE AR ¢3S ZE 27 W2, Fx 3ol F4F 4= gle vto]d &
Arg ol ghol A H 4o e x3E AAE FE T B8 gFuth v, 23¢E BE g
ARAE Belstal, Y tp_dealloc @57t tp_cleard TESEF A ote Zlol A 5 A
SYth

ghol o] 7ha| A =3 A A o) o 3 ARA| S B = A =3 7 A 5] Al Dol A 2 4 A5 U Th
As:

a5 Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear
o] BE L tp traversel} Py TPFLAGS HAVE GC Z L HESL 37 A B & ol 9 ALY
o Z W E, tp_traverse @ tp_clear7F A B Fol|A BT 00]H BF H| o] AF o A AF

gt

richcmpfunc PyTypeObject .tp_richcompare

3z

=731 ¥] i 8+ (rich comparison function) o] T Sk Al A Z 1 E. A2 27 25Ut

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

2 ) W WA Py Typeobiectol O3 Ao E B AsEaglo] mAH T
o] g vl 2 (LRHA S 2 Py _TrueltPy_False)E WHs] of by Th vl 7t 7 o & of Q4]
o, Py NotImplementedE HHEaldl, T o & 7} HAY 81 NULLES HE3ela ool 274
8o gy

2 A= tp_richcompare®}; PyObject_RichCompare ()2 Al A QAAZ AL EE A

BERS=S

L
Py_LT | <
Py_LE | <=
Py_EQ | ==
Py _NE | !=
Py_GT | >
Py_GE | >=

SRR ER R Y M R R EER B IR

Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)
vl A3}l wha}, ol A Py_TruelW Py FalseZ ¥F&ghu . VAL_AS} VAL _BE=C vl
AR EAE AT ook FYTh (el E S0, CintyHfloatd 5~ A5 UTH. Al A A A=
PyObject_RichCompare ()l E 249 A= A4

e o) 2z A457) v A AR,
ol &1 7} Ay sh, o 9] & A 8kl Foll A NULL-E R T
WA 3.7 7L

As:

1% : tp_hash, tp_richcompare

o] BE+= tp_hash2} T B Fof o FEF YUtk M E Y9 tp_richcompare®} tp_hash7}
EFNULLO|H A B & tp richcompare?} tp_hashE A<3ShU T}

7183k

rlo
ox

B
il

PyBaseObject_Type 2% 4= 9l=tp_richcompare +82 AF gttt 18U, tp_hash
WSS, A4 E B2 ASE A o r ST A9l Aavst v e Fel 2+ fun
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Py_ssize_t PyTypeObject.tp_weaklistoffset

o] Fo A2rBAT}F oFsHA IR 4 QoW o] BEE= 0HTE I3 o3t IFx g 2E F &
O JAr’A FRANAY 2 —’-"“ 4@@"45} (™ GC 3l H & FAI8ta); o] Lz A2
PyObject_ClearWeakRefs ( E}PyWeakref () oA AFRFH Y A" FERA

= NULLZ 27)3}5 = Pyobject * 3§ o] =7} &5 of of ).

ol A= tp weaklist® ETFOA Al ; AL @ AA AA o hE ofFt Fxo HAE

=gk
Als:

off A<= Ak, obe] EHE 3 & FRIAHAIL. AR F o
; ol+= 1‘jfﬂ°1ﬂﬂ ]’\fhjrr)r%‘i.k} E
== A tp weaklistoffset< T3l ¥

Aol glo tﬂ

58.9] __slots__ A _weakref_i]—%
gt et IR g|AEFEVLEHIL, S5 2

o _ slots_ A Ao _ weakref_ BE £
tp_weaklistoffsets A& Th
getiterfunc PyTypeObject .tp_iter
A 8] ol Bl g o] B & HFghol= ol thet A=A Z Q.
o

7 elE e Eoleh AT Uk (A2

o] 3t PyObject_GetIter ()& 22 AWE& ZFUTh:

rr

PyObject *tp_iter (PyObject *self);

As:
ol B MHE Fog ALHYTh

iternextfunc PyTypeObject . tp_iternext
olgfF| ol H o] th= FE S kst ol TRk A E A ZAE. M2 va 25Ut

PyObject *tp_iternext (PyObject *self);

o] # o] 8] 7} A X5 M NULLS WFEHS| oF U T}; Stoplteration 7 AAE =5, 28X
%S = JdFUTh thE A7t B, A NULL-S Bhehs of FUth 1 £ o] FY A~

d27) o B el o] B 2h= 415 g o,

oJE Aol e W tp_iter FHE o BNok 5H, P Tt (4 olE el ol 8 Axd 2 oby)
S EECEEES BRI N

o] = pyTter Next ()9 22 AL Z5 Yot
Az
o] EL AH Yoz F&Prh

struct PyMethodDef* PyTypeObject .tp_methods
O] 63_4 o a} u-]]/ﬂ TE A 013‘].‘; PyMethodDef L["-Z;(‘]]_/] Z-]Zq NULL-Z 8 HHOﬂoﬂ 1;H 3 A E_'sz' hvd
Q.

Wi o) BT WA E U2 HEE £ G GAU e (ohd) ep_dict FRIAAL)
g o] 7hg Uk,

As:
ol A= A H Yol ol FEHA FFUT (A EE BE WAUSS 58 FSF Y.

t
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struct PyMemberDef* PyTypeObject .tp_members
o] PO AT A9 AutdolE AW (ZEYUER)E A ASh= PyMemberDef T2 A 9] 4 A NULL-
TR ol g A J‘* EQIE.

o] FEuteh W tAadEE 23dete o MU (o tp_dictE FEFAAIL)
FEo] F7HE U
Az
ol 2= AE Yol & FEHA Ut (AW E dE vMAUSS S8 SH .

struct P)GezSetDef * PyTypeObject.tp_getset
o] o] AAE AL AME AEGHEE MAF= PyGet SetDef FZ A2 A2 NULL-FF v Qo
gk A e Z .
wj g o] i getset YA HE S E3ete F o gAY (oF] tp_dictE FZRFAHAIL)
FEol F7H U
As

o
kL
I
rlr
>
(T
ofl
=2
1o

)3 445 A FeUh(ALE B REE e WAUZS B3 459

PyTypeObject* PyTypeObject .tp_base
g 0] A% s L Mol Ag 0] gk A A 2. o £Eol AL, BY 4GB ARD I T
A5evE 88 SEeol § AME A0 45 oF .

3 &3 27|30 = AG 27|13} 2 o] ALFH U C9 A= 27|32} 7} “F 4 AF4- (address
constants)”oﬂ ot} QA EHZ BEA|A O 2 H3E = PyType GenericNew ()} & a4 A A
Ao B E S C99 F4 A5 v Tk

=R S PyBaseObject Type()ﬂré% A o)A ke Mo
ArE AT 2o stk u%;lﬁ%o g

=
‘;

AQeA Gtk 7 Asdel BE of
ATA R, tp basel B4 BE 2713} B0l A AR of of Tk,

A
ol Z== A H Yol ol F<5H A b5 TH(E W S)).
7123k

o] drx 9] 7] B 7L gPyBaseObject_Type QU TH(FolH Z 2 T8 H o A= object o &2 &
HA dsUTh.

PyObject* PyTypeObject .tp_dict
Fol YA el pyType Ready ()l &3l o] 7] ol A %H Ut

o] A=+ AukA © Z PyType_Ready 7} EEE] 7] A NULLE 2 7|3} o]oF gt} g2 7] o]E
1_'Ll‘l'rE-g :"—U]'S]’“: dAavg 2 27138 % 95Utk & PyType Ready () 7} 8 27|35}
A, Fo gk F7F o E rﬂ E7F(_add__ ()2 Z2) ez E Asbol s FatA] b Aol v
SRR ET P P
A%
o] B A B ol oo FLH A dsUTH (7)o Ao A olEREE T2 WAUES 53
g oh.
7)1 &3k

)

o] =7} NULLO| W, PyType_Ready ()& M B EE &3t}

A: PyDict_SetItem()ZAFESFAUTIE Ao 2 Y18 C-APIE tp_dictE $A3=
2 A sHA] k5 Th

|
2
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descrgetfunc PyTypeObject . tp_descr_get
“q /\3_%] E{ get” 3 _,_o]] q]sl- /\J EH;(J = o] E{

o AL gL BaU:

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

A
o] A== AH Fo7 ALH U}

descrsetfunc PyTypeObject . tp_descr_set
Y23 e 22 A A 2A|517] 93 sh4of tha A el A ZolE.

W4 B o3 2e

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
o W AaEro drHA WEE LRIL
Un dlades W g e g dad

PyObject_ GenerchetAttr(} o A AL 1412]—
2

) BEE tp dictsh EFFHA AL T
Yk,

o) =gl ghol onch 2T, d2EA T2A Ao e LT AL ART
Foml, dAtA pEA ] BorREe ox 2

W, lrBa T2 A o 7 o] REo] Egte

SM U2 E stroly tupled] AH Fof 7}
235 o] YA AU, tp basicsize BEE o] AL &
oA L. 2AH 7] 7H4uko] EQ A AH oA, §AY
B tp_dictoffsetS —-42 A A3 oF gt

Axddxo] AA g e AL vt 2o 59 tp_dictoffset Q2 AL 5 QlFUth:

2 vehy

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_dictoffsetZ 3 AR AA 351, ob_size:=
A2d x| A HAFUTE F5+= ob_sized] RS E AMGsto] Ao RS E AAstn 2 AHzlo|
AHEEHUTH (o] AAHE AR 3T B8+ glsUTh _PyObject_GetDictPtr () oA 3 Y

o)

A%:

o] A= A H Fol o5 4&P Uk AT ok UAE FAL BHFPA L AH Fo] o] &
2L AANT 5 A5 ol AH B dAb AT} wo| AT O 2z o] 942 S
AgRe EFYTh GAVEE 34 tp_dictorfset B3 WAR DR, £A7HH A ol
Pk,

Zeja 2oz Ao Yol _slots_ Ao 9iL, A2EA W4 G2l E 2 wo] 2ol
e, S SEol AATAWMAG] FARL ep_dictorrser L AT SE 2T
439 vch

Seja o 48 ol _slots__ Aol 90w, G o] 2ol A tp_dictorrsetd 4
,4\_‘6‘1—1/151.

-1 A .

(__slots__Adel__dict__ 2= E5F& F718 =
o} 23V _ weakref_ A H 7|52 FUtEofd o5 95
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7|2 %k:
o] £Xol& 7l &gkol flsuth A4 Fo 4%, o] ZE7FNULLO|H A® Ao thef __dict_
7} whE o) A7) ek o)
initproc PyTypeObject .tp_init
AxE 2 2718 G0l g HE A EE,
o eI __init_ () WMEOFHUTE __init () }UFRIIAR, init ()
EEEA FARAAHAE AT F 9 oH,  init_ () WIANEE A EE3t0] A2HAE
Al 27181 & 5 9l
P AL e 2
int tp_init (PyObject *self, PyObject *args, PyObject *kwds);
self QA1 2}= 27131 A 2EH AP Ut args2} kwds Q1A= _ init_ () &9 Y 719 = At

£ YEbd YT
NULLo| ofd W], tp_init 5= FL A28 F4d02 g, 9 tp_new
ST ol AdAaEAE vkEet . tp_new §57} °4€H334 A B 3ol ofd thE 3 ¢
AAEAE MBI, o} R ¥ tp_init FFE TEH A FFUTH tp_new?t Y F M H
AAE AT WSelH, N H 9 tp_init7}

s2qUn
aatd 0 Meel T, o Aol -18 wakel T o9 & AR E T

%01'
ol
ri
ik}
T, fob
5
S

713k

A gl A o] Brole 7123kl st

allocfunc PyTypeObject .tp_alloc

ol A~E A Tt SH oﬂ I:HE]—/HE“?Q ZOlH.

Fe AEe g THU:

PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems);

A A8 Yo 49, o o BE Y T AFS FAHA A A
PyType_GenericAlloc ()22 AAF Ut}

AR B o] AP, PyBaseObject_Type PyType_GenericAlloc ()2 AFEEUTE o] A o]
AH oz Ao RE Fo) AFH L gL

newfunc PyTypeObject .tp_new

Ol A~El A A o] Ulst A A ZolH,

AL -

F5 ARe e 2aU

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype @1 A= 15 o] A1 3 9= 2 7]2] B U/ TF; argsh kwds 7= & 5E2) 972} 71912 2l
£ UEtdYUTh ME 8L tp_ne w@'—’?—ﬂ-iéﬂ YA S 28+ g AL o] Y
HE B 4 sieh (A @ BEo] g 92 by oh,

= AA o TS EE57] Y3l subtype->tp_alloc (subtype, nitems)E
SoloF S, 17 e B AR @ WFW F/1 271518 Ao oF FUTE BAA FAHA
W S 9l 27131 tp_inic A2l 7ol A Slof BT ket # A2, B Bl A4S 2

rln 2 ot
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271317} tp_newoll A & ook atar, 7bA P o] B¢t R 27I8E tp_initE VR Ak

Ut}
As:
o] 8=+ tp base’} NULLO| U &PyBaseObject_Type?l B A ol o) 455 A ¢gke 2AS
AEEERERERL TSR
71832k
37 P A% o] BEot /)R go] gtk ol £l NULLE A H A wf, QAT AE
S A B 22T 7 lee XU ot AR F4e 2L AAHAS HEE TR
ol e AdYth
freefunc PyTypeObject. tp free
AL~ Tt o)A Bl 3t e A EAE. AR e 25 Th
void tp_free(void *self);
ol ¥} T AT = 7|3} AkE Pyobject_Free () YU
Az
BT A A YA AN FEHAL FAAL @A B2 TEAT AL DAE
£514] g4,
e

S AB Yo, o] == pyType GenericAlloc ()3} Py TPFLAGS_HAVE GC Z#|1 HE
pake

9] 7]'4/} X8tz ol A S A 7| = 2D FFH Uch
A=A AH o] F$, PyBaseObject_Type-= PyObject_Del S A& 3T}

inquiry PyTypeObject .tp_is_gc
RS FEREEE SR R D)

A 5371 53 AR SR 7 BAE GoboF Fuink. AntH o=, AR B tp rlags

YT E B, Py TPFLAGS HAVE GC Ze¥I1 HE

S5t 23 ch 2 AF Fol

=
AR Ao 7 gty o AHAV ESE o] 9o, AF o7 Ty A AHAL /\;Q‘L/\ 2]

SUrh olel g YL of Y48 Aok gtk £4 7
el o] @ 0 Wha oF Tt A WL T3t 24

Fsdl dsBsold 18, 54 Bhsd
o}

(o] AY Fdetod =& A YUt wlE B, PyType Type o] 45 Ao sto] A
93 5AoR eHE 92 TEIh)

As

ol = AH Poz FHP

718 %k:

o
lo
fru
ek
ot
(i

o] &Fofl&= 7|2 gto] gl yth o] R JFNULLO| W, Py TPFLAGS _HAVE_GC7} 71538 55 EE

PyObject* PyTypeObject . tp_bases
ol ~go] §2

AL Fea oz WS Pol U AFP U FHow HoH P
U

A%
o] Bx = AEHA g5 Th

PyObject* PyTypeObject .tp_mro
@ ApA o A A1 23] object 2 Eubs g Al o)~

A%

i}

A

(o}

o
o
ke
%
K=
rlr
A
3

73 NULL©] o] of
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ol A== AEH A FF U PyType_Ready () ol ol Al = Al4bg Yt

PyObject* PyTypeObject .tp_cache

AHSE A sy th R AL
AL

ol =& AEH A ds Utk

PyObject* PyTypeObject .tp_subclasses

AB Z o) ot okt X g AE YE A
AL

ol =& AEH A ds Utk

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

o] A= HAHJFUTE WAl tp_finalized AHRSHA] A Q.

unsigned int PyTypeObject .tp_version_tag

HAE 7 Ao Qe A st o AFEEH U UE A-
Al

o] EEEEHA FFUTh

destructor PyTypeObject .tp_finalize

m

QI sho A el Al o] A g4l that M el E ol AW st 25y

void tp_finalize (PyObject *self);

tp_finalizeZ} A=, A Z = AAHAE Flojdeto] = & uff o] &
A 37 (A28 a7t AglE Fx 80 ARl F)) AA 7} S o A
FUth o= FolE, Fx wo= F7 doll E2H o A AH o A= AAE 2

tp_finalizel: AR o9 FENE WA ghotof Fuith wpebA] Abdhx] ¢he sho] detol
23 5= AA L e 25Ut

I-ﬂ kﬂ B
N T
b N fob
o3, (2
% 2, oot
< fofs i
e &

N

it

!

5

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);

-~

A4S SAE) o) BEE ueste W, Py TPFLAGS_HAVE_FINALIZE Z#) 1 W] EX A A oF

.

As:

ol = AMH Fo= A& L)
H A 340 7%

o ®17]:
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“ol A3}t A A F}o) g A o] A" (PEP 442)

2L
ZE+ 7]5 HIAE |3 & COUNT_ALLOCS7F B & H Aol vk ol v, Y7 A& dch 22
dAA= A o 7] AP F U o2 == A H Yo sl F&5H A syt
Py_ssize_t PyTypeObject.tp_allocs
a4 .
Py_ssize_t PyTypeObject.tp_frees
o Al
Py_ssize_t PyTypeObject.tp_maxalloc
Ao T A AA >

PyTypeObject* PyTypeObject tp_prev
0°] old tp allocs BEE 7}F o] A g AA & 78] 7]+ Z 2 H.

Fl

PyTypeObject* PyTypeObject .tp_next
00 ohd tp_allocs BEE /1A g & AA 2 Flel 7= EAE.

3, 7]—1312] TR E stol Mo A, tp_dealloce AAE TE 2HEET of e, BE JojH 2f =
NN ZE2E F IdsUGAAZ xR ¢ <39 4771 HHE H”—G@r% RE 2= Ae 7Hu] A
FRo2 £AH 4 2}’5141’4—) tp_dealloc 0] TEHEAYGEE GIL( o 91 ¥] iz 2] E] = - Global Interpreter
Lock) & 283ln 2, slo] W APL &0l = 247} 5 %] k5 Ut) 11’44 A== A AA 7 GEC
U C++ 2ol B ﬂ-% A E 313 3t tp_dealloc& S 5 28| S0l A 1 A& It | & eho] B 2]
7} & S1dbslA] kA £ 5] oF ?&‘4‘3}

=z

12.3.6 g 3
AeHeZ, CRAEANA B L2 A (static) I th. S B A pyTypeObject FRA = AT A AR
4= i PyType_Ready () & AH&-3Fe] 27]31g Yt
AH o=z glo] oA Aol H F o

¢ AA YL st wlol A& AlgHE QD}. 5, 05 5SS

> 8T 5 g
3 AA e el 58] ALEAE obdUthE BUal

4\_
t}. go]l A A & AA e o] ETE

e
EE AR AU SRS 4+ s

- A G AN A8 dE e Eol A FRHER, A8 Aezeld Bl A E T otk
ek,

T3 PyTypeObjects A ABIS] R 7ot B =R, A PG A= FF RES 5 sho|d F
] & (minir version) of] 2XA] A 3} Y & oF ?ﬂ"’] =

A2 Fof g ot 7 TFH & (heap-allocated types), == B A B & (heap types), 21T o= s}o] 41 9]
class 2o 2 ZAAEH FgA WA Beo] 95t

2911 PyType FromSpecWithBases ()& Z<3lH Ut}

]

PyType_Spec TFZA)

124 57} AR L2

PyNumberMethods
ol F2AE AN} £A 22 EFL FAE o Aghe T4 U 2ABE Bl 2
FE A 22 E T MM A Ak FAR ol E9 ¥47F AR U

F2A At e T 2E U

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

nb_inplace_lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

nb_floor_divide;
nb_true_divide;

binaryfunc nb_inplace_floor_divide;
binaryfunc nb_inplace_true_divide;

unaryfunc nb_index;
binaryfunc nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

28 NAE FASFFUTH(H o=
. A %A 4ko] o) A grow,
gkl o}l T2 o ] 7} 4 58l NULL S whake

Zr3: nb_reserved =& A NULLO] o] oF ST} o] A ol&= nb_longst JHow, gfo]H

3.0.19 4 o] 5] vt 5 YTt

binaryfunc PyNumberMethods .nb_add
binaryfunc PyNumberMethods .nb_subtract
binaryfunc PyNumberMethods .nb_multiply
binaryfunc PyNumberMethods .nb_remainder
binaryfunc PyNumberMethods .nb_divmod
ternaryfunc PyNumberMethods .nb_power
unaryfunc PyNumberMethods .nb_negative
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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 w33 2] 723

PyMappingMethods
o] FXA = A7t W8 22 EZS F St Ul AFE St ol thet A E F5Uth Al
Ael wu 7t 95U o

lenfunc PyMappingMethods .mp_length
ol & PyMapping _Size ()8} PyObject_Size () oAlA ALgEH, 22 AW & ZsUth 44
of Zoj7k A ols o] YA ko o] XS NULLE AT 4 sy
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binaryfunc PyMappingMethods .mp_subscript
o] & 4 = PyObject_GetItem()3 PySequence GetSlice()ol A A} & 5 H,
PyObject_GetItem() &} Z-2 A W& ZFUth PyMapping_Check () 471 1L ur3e)
Hd, o] £S5 A oFguth 284 ol NULLY 5 5 YT

objobjargproc PyMappingMethods .mp_ass_subscript
o] 84 = PyObject_SetItem(), PyObject_DelIltem(), PyObject_SetSlice ()
PyObject_DelSlice () oA AF2H Ut} PyObject_SetItem()d Z-& A HL ZA g vE
NULLZ 435t 52 4AE s Ut o] €XolnuiLold, AA = &5 i3 44 &
24 8HA] ‘E%Q‘%D‘r-

[ e w2,

12.6 A|A2 A L2 A

PySequenceMethods
o] Fx A= AAZt Al AL 22 EZE T A ] AHEdh= Toll o &

lenfunc PySequenceMethods.sq_length
o] &= PySequence_Size ()} PyObject_Size ()N AFEH T, 2 AHE Zr5 Ut} &=
s sq_ltemJJr sq ass_itemE%g Tl 5 A2 E A ote v AHEH YT

Ql

“

kel

BE HS

I9
=

binaryfunc PySequenceMethods .sq_concat
o] &= PySequence _Concat () oA AFE W 2+ WL 25 Uth np_add SES 3l =
A SIS AR T, + DA A E A VT

ssizeargfunc PySequenceMethods . sq_repeat
o] 4= PySequence_Repeat () oA AHEE M 2 A& ZrFUTth nb_multiply €&
B9 24 BAS ST F, + QAR = AL H T

ssizeargfunc PySequenceMethods .sq_item
o] &4+ PySequence_GetItem() oA AEEH MW 22 NYE ZE5 Utk mp_subscript &
25 53| B 23 YA (subscription) & A| £ 3 &, PyObject_GetItem () A% AFEH Yt}
PySequence_Check () @47} 1& ¥185te 9, ] <28 AYorsyth 2182 oW NULL

d = et

=9 A aE thg3 2ol AH Ut sq_length £X 0] A A, o] & ﬁ:gﬁ}i%lﬂ o]
E AHE3t sq_itemo] AEE & FY AGIAE AL UTE sq_lengthZFNULLO| |, QlEl A
lﬂﬁ ol AggUrh

ssizeobjargproc PySequenceMethods.sq_ass_item
o] = PySequence_SetItem() A AAGE ™ 22 A Y-S 25U mp_ass_subscript
28 58 FE YUY A S AN ESZ, pyobject_SetItem ()3 PyObject_DelItem() ol
A= ASF U 2A 7 F5 BT 4AE A DA o o] LR L NULLE A E 5 9%

Y,

objobjproc PySequenceMethods .sq_contains
o] &t = pySequence _Contains ()oA AFRE = o Z&
NULLEZ YA & 4 954t o] PySequence_Contains () &
A2 Tres) S Ag o,

=
-

binaryfunc PySequenceMethods .sq_inplace_concat

o] 8t4 = pySequence_InPlaceConcat ()l A AFEE W Z2 AHE zZ+5yt. A W
9 AQUAE FAAD IAS WAL U o) SFE WL YA § £ 3
Concat ()& 2 &9 ¥ 4rth

ssizeargfunc PySequenceMethods .sq_inplace_repeat
o] 8t = pySequence_InPlaceRepeat () A AFLH W T2 AHE Z5 U
HA s A4ARE AL 2AZ dSsiof Utk o] £X2 NULLE H A
9o, olu PySequence_ InPlaceRepeat ()= PySequence Repeat ()2 &4
nb_inplace_multiply €% & B3] <X A|x}g] FAS A= &, ZE g

gy,

*
I

=2

_|>:, ==

b ot

5 1
>

oo -y 32
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12.7 W3 A 24

PyBufferProcs
o] FRAL M T g E Zof| F Q3 TS50
AR 7F YR el o B & ml 2} AR o] =5}

getbufferproc PyBuf ferProcs .bf_getbuffer
ol g0 AH-e theHt 2EU o

it
i
fy
<
kv
[

2 EF2 A|F A} (exporter)

int (PyObject *exporter, Py_buffer *view, int flags);

viewS #9-7) 9150 exportero] T flagsel A AR 2 AL AL FITh EAE (3) & A9 8, o]
o) FHLE S ©A 2 WA S of g

1) 8HLSFTET 5 J=A AP 28A] oW, PyExc_BufferErrorg YA 7] 1L
view->0objE 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 w3}
exporter 7t W] 3 F5 2k2] Al Qloj vt Eglo] AR oW, F 7HA] 8 A AE A+ 5T
s TPAl HE W7 ET]e] ZF 2492 AFA AA Y 9TZ 811 view—>objE A4l o gt
Mze gzz A4
UM W3 8o ETle FE AAE A dg YTt 74, view—>obje FE A
of st =& Fx27F g Yth
viewd] /H == Ad 3] FxAo Ay o] glod, AlFA7E 5 Al S 73l oF 3t F 2
oA s 24 530 gk

Py _buffer F+RANA 718 7] BE W R g+ AlFAo Al &3t F-2 2n| 2171 glo] & wlj 714
FadoF gt} format, shape, strides, suboffsets W internal-& 48| Ao A= ¢17]
AEdyrh

PyBuffer FillInfo()E=RE 9A §328 2ul=4 g sdA 7tdst 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);

Wy 29 A 23S Ay ALS 87t §le W, PyBufferProcs.
bf_releasebuffer+ NULLE 4 s5Uth 2182 ¢tow, o] 49 & 72 thx4 2
2 A aAE =P

(1) WEY7] 3o gigt i 728 E 29Ut

(2) ZFE 7} 00, views} B H ZE W22 & AT

AFAE WEN internal BEE Gl W3 54 AAL F A3 o Furh. o]
A ShaL A o] BAE A w2l A e W o] A2 view A ADY
E %

0] 8+ pyBuffer Release ()X A 5O 2 3 P Z view—>0b]
oF YT (o] A A= FAE 3 E=d 3T Yh.

PyBuffer Release ()= o] 7]15< Z4A = £H| A} & S H o] AUt}
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12.8 ¥)| = 7] AA| =2 A

WA 3.50) 27}

PyAsyncMethods
o] FZAE ol gl ol el B} vl 7] ole o e AME FRSE ol BRI Foo T 2
g5

724 Aol g 2

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);

HketE A= olg @ olE oo @t &, Pylter Check ()& W Ao tfsf 1S ¥H3
S ch

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

i of

PyObject *am_aiter (PyObject *self);

(

>

olglolH & AA & Wrea o Ttk AA S W8S anext_ () & FZ I
A 7F 8 E7] olHE o)A 22 EFS TR o o] EF S NULLE A F

unaryfunc PyAsyncMethods . am_anext

ol f5of AW e 2yt

it
» b
30
zy
<
o

PyObject *am_anext (PyObject *self);

oldlelEl & AAE ‘:&%POH oF Y th AAIS W& __anext_ () & FRIPAL. o] &

129 &5 3 typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)

o] ol HA L2 MR 275t vEe ddS Felsks AdUnh dxdse] A 2

o]¢], A A 37 xgeag]y_, 00532 27|35 A9 ob_refent= 12 A A3 ob_type

& o

1l

AR A& Zéﬂ H e E5of st AEE Wl oF FUth FO tp_itemsizeZ}00] ofLH,
AA 2 ob_size *;’EE‘; nitems 2 27|35 1 SFH W E2g EE9 Zo]E tp_basicsize +

nitems*tp_itemsize o oF3}=0], sizeof (void*) o] B2 A} &8 FHojokgt}; 1
2 8 niems7} A8 5§l AL cp basicsize ook G

o) Bz THE A2 T2 27134E S WA shofof gt 27b 2 el & BRE A H Uk 1
ol o s oot ol el

void (*destructor) (PyObject *)

PyObject * (*wvectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)
tp_vectorcall_ offsetg FZIPAL

FA

[e)
3\4“\___
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vectorcallfuncol W8t QA= _pPyobject_Vectorcall ()3 Z5Uth
A 3.80 &7}

void (*freefunc) (void *)
tp_frees ZFZRIHA Al L.

PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news FRIHA L.

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE FRIHA A L.

PyObject * (*reprfunc) (PyObject *)
tp_reprg FEIFAAL.

PyObject * (*getattrfunc) (PyObject *self, char *attr)
AA ] W H A ERE Fh2 v

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
AN YYD o EPHE e AT o = RES AA S ¥ value AA7HNULLE HA

g},

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
22 HE A ERE = ek
tp_getattros FZIHYA L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A2l ¥rd o ERE FS A DU o] EHEE AHA 52 W value A7 NULLE A H

Uk,
tp_setattrod FZRIAA|L.

PyObject * (*descrgetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrget AR IAIA L.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrsetS XA L.

Py_hash_t (*hashfunc) (PyObject *)
tp_hashd FZ3HA L.

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares FZ3IA A L.

PyObject * (*getiterfunc) (PyObject *)
tp_iterE 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 <

Tha-2 ool A & o9 23t o i th of 7ol = o g2 o] vhd 5 e AubH QA ARgH o] 23 Y]
th 4R =70 ES ZY At E BoFyth o] B2 oA, A48 FE 9 A5 A = defining-new-types 2}
new-types-topics & ZFZ 34 Al &
712 A ¥
typedef struct {
PyObject_HEAD
const char *data;
} MyObject;
static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.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,
bi
B AA 8 27348 AFESHE o] A B (53] CPython T= o] 20 )& 2 £ g% 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 */
0, /* tp_vectorcall_offset */
0, /* tp_getattr */
0, /* tp_setattr */
0, /* tp_as_async */
(reprfunc)myobij_repr, /* tp_repr */
0, /* tp_as_number */
0, /* tp_as_sequence */
0, /* tp_as_mapping */
0, /* tp_hash
0, /* tp_call
0, /* tp_str */
0, /* tp_getattro */
0, /* tp_setattro */
0, /* tp_as_buffer */
0, /* tp_flags */
"My objects", /* tp_doc */

~

~

~

~

~

~

~

~

~

/* tp_dict

~ N~ 0~

~

O O O O O OO OO o oo oo o
~

/* tp_init

~

/* tp_traverse */

/* tp_clear */

/* tp_richcompare */
/* tp_weaklistoffset
/* tp_iter */
/* tp_iternext
/* tp_methods */
/* tp_members
/* tp_getset */
/* tp_base */

*/

*/

/* tp_descr_get */
/* tp_descr_set */
/* tp_dictoffset */

*/

(B sl ol Aol A1)

210

Chapter 12.

AR 78 A4




The Python/C API, & x| #] A 3.8.18

(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
ABEZHE T ALJAEAE RST8] ST T esr A B S (E S0 B HET
58 AT Thy:

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

12.11 £3 7in|x] 3 2] ¢

o

w9 Fz e Tgate A
“AE o] ol AA| Yo A o] BLF 5 7

U EAD) ol that Bz u A gEhE G Ahu A SR e o
Yok

i
ﬂﬂ
Y
o

K
<4
i)
ok
rir

<l

©

X,

(o}

XN
o
flo
192
>,

ol wEHHY, ¥ AAY tp_flags BT 7} Py TPFLAGS_HAVE GCE Z g3f of st
tp_traverse A7) FEE AlFaH o Futh P A2 AaTL7b O, tp clear FAE AlF3) oF

Py_TPFLAGS_HAVE_GC
ol 227t AR F| AA|= ol 7)o A H A= Edf ok FuTh & S8l ol H T A
ZAH ol AA 2t sH3) 5 U o
Aol i@ o] A= 7 7HA F 22 E5 s oF P th:
1. A9 Wl R 8l Pyobject_GC _New() Y} PyObject_GC_NewVar () S A& 3ol &daf of g
ek,
2. E A oY 3 A2 E 2SS S Y= BE L7 2V EHHW, Pyobject_GC_Track ()&
s Z 8 oF gt}
TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)

PyObject_New ()2} FAVSIA QY Py TPFLAGS _HAVE_GC e 17} A3 H ZAH ol AA|E ¢
3} 4.

m{m

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar () S AVSHA W, Py TPFLAGS_HAVE _GC Z# 27} AAH Ad ol AAES
st A

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject Newvar ()ol o5) &8 Azle] 2718 AATULE 2717 249 A As) e
NULLE WU T opt obs) £:%1 7] 7 3 4 314) Skobok g o,
void PyObject_GC_Track (PyObject *op)
TR 717y FA sk AH ol AA Aol AA opE F7HEU. 7= 71 A g2 A2kl A
99+ gonz FA5E 4 AM L AN FUTh tp_traverse A2l 77t FAFE BE
27 prEeAE ZEdoF gt B A Ake] R 2 A YU Th
bR 74 &2, AR o] sl A A} (deallocator) = H] S8k 5F 2 A2 Z48] of Ut}
L o2 A"V E Fxshes 227 723 5 7] Ao, PyObject_GC_UnTrack ()€ &Sk &
k.
2. AA o] M2 2= pyObject _GC_Del ()& A-&3te] & sl A= of oF Tt

void PyObject_GC_Del (void *op)
PyObject_GC_New () Yt PyObject_GC_NewVar ()& AH&dte] Ao &34 w22 E A

gt
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void PyObject_GC_UnTrack (void *op)
TN FA sk A ol AA A G oNA op AAE A AU PyObject _GC_Track ()& ©l
AA e sl thA] SEot] F4 AA| AHAjgol oAl 71 5 Aol F st Al 2. sl Al ¢
(tp_dealloc A8 7)) tp_traverse A8 7|0 A AFL5t= D7 22315 7] Ao AA o of
3 o] 45 SEMoF Pt

WA 3.80 A H7: _PyObject_GC_TRACK () ¥} _PyObject_GC_UNTRACK () W2 2= &8 C API9j

A A AR 9% o
tp_traverse A8 7] thad 22 P9 g v/ W& ol d

int (*visitproc) (PyObject *object, void *arg)
tp_traverse AEl /o) AL A G52 G o] FLE FAKE ANE ohject 2,
tp_traverse 8712 Al A w] ] M52 qrg2 TEF ook U} slo|W Foj: £3 7
H) 2] B 2 723 317] 98 o 2] 2R} a2 A& o) AL A 2FAl 9] Wb 2} S22 24 )
o]:aﬂ-.ﬂ [ 04%1/]1—/}.

=21
tp_traverse * 8| 7]+ & ¥ o] o oF Tt}
int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
A o] AR o] B G AU FRL selfol A 3R 7k AR o) ha visit BT 553 of
&, visitel] O st v 7)) W= 251 AA QL A2 712 AD2H arg Y Y ). visit ¥4+ NULL object
A2z E 3@ ok FLith visi7h00] obdl gk WHEHSIH 1 ghol % A] ukeks] o] of g o,

tp_traverse A g 7] 3 g% w<=3}5}17] H 3, Py vISIT() 27} AZHYTh o] ia 2 & AR5}

8, tp_traverse ?3‘4% 12}9] o] 5& A &3] visit 2} arg®E A A3 oF Tt}
void Py_VISIT (PyObject *0)
o7} NULL O] o}, 0 &} arg AALZ visit M- T Z Ut visit7} 00] opd Zhe whEshd, 23S

Hkskehu ) o] W32 & A3, tp_traverse A g 7] 7} th- 3 oA Y 13]-:

static int
my_traverse (Noddy *self, visitproc visit, wvoid *arg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return O;

}

tp_clear A8 71 inquiry B o] Avt A7} B ¥ o] W NULLo] o] oF T th

int (*inquiry) (PyObject *self)
Az S AL T A A2 E 4
o2, ol WAEE Ao 3 Far gdiuch ¢ uﬂ/HEE i%i Fol = AA
(B2 Z=zol| 3l Py DECREF () & %3]
227 7} ZAASE o]l \ANEE TEF U
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cHAPTER 13

API2} ABI H A & 0] 7]

PY_VERSION_HEX+ T ¥ AT E AF T H Fo]H v HE gyt

O:

o & S 0] PY VERSION HEX7} 0x030401a2% AAT W, 7|2 HA AR = ot} 23} 72 vpalo 2 32
HE A2 A g 3to] 3h& 4= JF Y

A [EE (A | =

o] At EA)

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 (¥ 3}+= 0xA, W] El= 0xB, |3 £ B = 0xC,
HEL 0xF). o] J A= Iutd Yyt

29-32 PY_RELEASE_SERIAL(3.4.1a29] 2,3 Z =% 0)

webA 3.4.1a25 164 WA 0x030401a2 YU Tth
R E Fo] R v 3 2 & Include/patchlevel.hol] & 2] 5 Yt}
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ol
>>> 5}y Aol AR slold 28 xE. Az H A HFPor AAY 5 it T ool A A5 2

e e AEL A 4 A&
s B2/ 9 FE B2 IES 4YT W), AL oL TEA (LT, HBE, FLT) oo
=8 9T o, v eole 44 Fo| th3lF Aol /¥ vo| A mERE,

e Ellipsis W& A<,

2t03 Bl H 2x TEE Thol 4 3x TEE MBI A e EFAE], AT PR B TR LA
EelE SASA AA T 5 gl R W TS thE Y Th

2t03 = & golB g oA 1ib2to3 E AFHYTH =9
Tools/scripts/2to3 2 Al Z Utk 2to3-reference 2 H A 2.

abstract base class (—",‘—/Q'HIOI./;%EH’\) ZFA ol E A= hasattr () 2
Ak o) oA R (A Sol, W E A=) 32, Ael sl o] 8 Bl 3
9 Ebo]E S Heghth ABC“ 7 AMBE ZHAE EYsted, A E ﬂﬁ‘}x] ?%2‘5/\1
X isinstance () @ issubclass () o] 93] ZAE & Jd+= Fd2&
£ HAS. E}OM‘iOﬂt ‘3%’3 H]%PABC—O] mete = o 477’0 AE°] A
), &

o~
[o
fru
>
@
4
30
rlr
[>
1
hiad)
[
rr

C X
”?’ x}g Tz

m

SIANE Ko

Zr RE, Ed 2, @'5,\—9] _annotatlons_ E 0]
A= W4 o] nH| o] A, 34 o] ' H| o] A, PEP 484, PEP 5262 I 2314 2.

T 212} (keyword argument): S &2 W “tﬂ?ﬂ-ﬂ- °]’°ﬂ 22 (9 E %Oﬁ,name=) Tr=
rx Qo B 9 E R 7@“3 = A2k A& 59, 33 22 complex () E&oA 3 3
55 2F 7195 Adxd Ytk

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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] 91 A} (positional argument): 71 ¥ = A X7} ofd <1 A} Ql
LAY OEHHE Y Fof * E B AZT F AFUTh dE 5, bR 22 524 3
S E L E S

- 9]
U

complex (3, 5)
complex (* (3, 5))

Qb= G )9 o] F 28 A WSl P Utk o) theol AE5 % 7 A S0 Bha A= calls
g AL BHA0E, o BB AR AHEE 5 dFUTh T geol A< ol
o9 ek

Loj A9 v 7 ¥l 2T FAQ A2 QA x19} uf 7| ¥4 2] x}bo] 9} PEP 3625 H A S

asynchronous context manager (]2 7] YA E #Ae]x}) _ aenter_ () &__aexit_ () HAEEH
o) o M async with BoA] Kol FH S Alojdl= AA. PEP 4922 T = A5t

asynchronous generator (H]Z 7] Al @ o]€]) v 57| Ay @ olE ol ol & 58 FE 4. async
def & A5+ ZFH F-A 7 Hol=t, async for FZ7} /\}%f‘%—? I L gEe
Etyield BHAS ERBTHE Mol THEUTL
HEsvE7 Aldd ey S 7tel 71 AR o' EHoA = vlF 7] Al d el olEd oy &
el Ut o w sk o)} B akelx) e A, A e ol E MA BB S Tk
Hl57] Al o8 &4+ await £H A I} asyne for w3 async with & 23T 5 5F

geh.

asynchronous generator iterator (B]-% 7] AU & o] €] o]e]&|o]E]) v]5 7] A& o] g 7} wt== A .
Kol

w7

H5 7] ol gl o8 QY __anext__ () & &3t ofSllolHE AAE 5851, o] A2 T
yield A4 74 W7 AV do]e] Grel whr S AW g,
ZhyieldE= dAH o7 A T, 2 XY (AG HEEHF 7] FAd uy-FE5= THE)
99 A gt WA A AT o DA et () A B o B9
offlolEHERE AMEH, Wt X o2 EA T PEP 4922} PEP 5255 E/‘ﬂﬁ-

asynchronous iterable (B]£ 7] o]€]2] &) async for ZoA AF2E = U+ AA. __aiter_ () WA
E=vs7] e olE & EdF oF FUTh PEP 492 & =Y 5 th

asynchronous iterator (8] 5 7] oJe]#|o]E]) __aiter_ () & _ _anext_ () WA EE Fds= AA.
__anext_ E=ogolHE AAE S FHoF gt} async forE StopAsyncIteration o9
7} Ay st EqV/}X] H| 5 7] ]Ei HolEH 9 __anext_ () WAEZLEHFE A oEHEES FYTH

PEP 4922 % 5 95U th

attribute (6] Eg]HE) AT I AL A L= o202 FxHEHE AX ) 283 3L AdE S0, AA o7}
ANEZHEaE 7AW, 0.ax ¥ Z2H U

awaitable (o]0 E18) await FHA | AT 4 Q& A, 276 o] _await__ () WAE=E A
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}

binary file (#Fo]142] T}el) wlol 2915 A A S-S 93 % 4
g BE ('rb', 'wbh' EE 'rb+'") 2 g8 3tY, sys. stdln buffer Sys. stdout buffer,

=

=

io.BytesIO & gzip.GzipFile & JAAHAE & 4 Y54t
str AAE 9 & 5 9 o4 AAlol Bl e B o € deaa L.

bytes-like object (v}o] E G F A A)) H%-ﬂ ZR2EE E XYL C-9L B HE AT E T 4 95U Th
o 2] ¥-& memoryview 7”21] 2 EEo|1 bytes bytearray, array.array AAE& 23
Uth vlo] E QR A S -2 vlo] Lia] tolE & thF& o 2] 7k ksl AHeE 5 U Th 4=,

slol el st A%, £ AL F3 A% 0L Zﬂ%ol A=Yk

ofd A4tE2 vkelv g HiolB 7} 7hH AL Fo7F dsuth ol Beo] dAs FF “oal-
27l vl EGF AAretr 23T YT 71 W AA Y o 2+ bytearray 2 bytearray 9
memoryview 7} 9l ’“\413]- o2 AAEL vlol g HlolE 7 EWH Ax (“97] AL ulolEERH
AR o ARG EE Q@ FYTH old AEY o Z= bytes® bytes A A9 memoryview 7]-
e,
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bytecode (H}o] E F. &) Tlo|H A4 F == ulolE FE 7 AT YE =], CPython ¢ E 3 2§ of| A] T}o] %
22 I YR FHFYUTH vl E =+ .pyc 3ol A Hof, B2 32 7 A AP o
o el 2] Al T Yt (A Ao A Blol E I ER O] A AT LS 9T 5 AFUTH. o] T A" &
ZHuto| E = of tf 38k 7| AIE A et 7 71 A oA A Etty B nh blo]E =+
A& T2 stol A 71 71 Al A 2 E A2 7SR =, sho] A i & Tholl b A o] A &= ghrh=
2ol 2] 3l oF Fh.
Hlo|E T & o] 5o BEEL2dis BE YA g Uth

callback (F1) QA2 A== vlef o] o] Aol A AYd A8 2d 3

cass (Fe2) AHEAH Y AR S WE7 AT Y. FHE A= Hs S dadasthide
Aidste A= A s

class variable (] A ¥HS) 29
Aot =A==

A~
T .
coercion (Z.o] ) 2 P9 F

o
[» M
)
i
A
o

oA BoE il Fels 5 (5, FWg a2 47 ofy e o

QALE bsl= d4tol dojute 5 S Fo AAHAEE Yo 2

SAA s st A ol & 59, int (3.15) £ AFE A 382 WAL ShA|wh 344.5
oAl A, Zt A A= T2 o] AL (3= int, T2 dfb= float), & T 3H7] Ao 22 P o2 W &3l of
Utk 28X oW TypeErrors o Urth Z oA glol&, T3 = JEAE 2018
W7l 2L go 7 Hggs|Fojor gyt o & 590, 2 F 3+4.5 3= tAl £loat (3)+4.5

complex number (¥-4:57) ]38 A A 2H 0] S, RE KAV Ap R s tor Y
AUtk SR = AFd S 3 1Y AFDE FH AN, TF5 A= 18, F8el A=
JZ2 Z2718U T FolHS T2 Z7HE 2= BAFE V| E ALY 4R 5 JuAE
EA9A E71F U Al E €0, 3+1j. math BEY BAa¢ WA o] 83, cmathE AFEFU T
EAFY 82 5 52 5584 VledUth 288ttt 7] K Sohd, A9 g4l E] FA
= FHYCH

context manager (Y AE #g]2}) _ enter_ () & _ _exit_ () WA EE AT o Z R with £
A Kol 83 L A o)sl= AA. PEP 34322 T 9= 95U Th

context variable (AE| A E W) AE 2B mg} g2 g 7M1 = e Hlp. o 4 AY 2y =7)
W] s o e 7 = e 2d -2 AFask v U 28U, AHMAE USE
Fal, shte] A Ag = o] AHYAET QIS & o AHAE HEo £ 85+ FAIA
H 5 7] el a3 oA W& F4 8= A YUt contextvarsE FRSHAA L.

contiguous (<) ¥ 3= A &3] C-A <S5 (C-contiguous)©) A} LE T A <5 (Fortran contiguous) 8 o <5 0]

=

gl AU G W= C-AS5olHA 2ER ALY Uth A wjdoA, FEESS
Aol AR, 0014 Al =Fel 2 8 A glelxe] ¢ A2 W 2ol v 3% o] of g o). Tl
C-AL v QoA vl 2 F4Y SAUE FEES T o vpA 2 Qe A7 7Hd k2] W th
SPA T, £ B9 Q14w Qo A, A WA e} 7 e Wk

coroutine (L F8) I FH-2 A B FE 9 o] Iutsld JFefJuth A BFEHL 3 A F oA st oh
AdA dEFct I 5
=2 async def o2

coroutine function (Z € 8t5) 726 AAE S F =4 IZFH T4 =
4 9131, await 9t async for®async with 7|9 = +
ol o] 3} = 919 9135 o

CPython 3}o]% =& 12w Ao 784 Ql & <, python.orgol| A v =5 Yt} o] F+& S Jython o]}
IronPython 7 -2 t-& A& 8o} “CPython” ©] AF-& Ut}

decorator (d|Z#o]¥]) t}-& T+E E Qurapper 2 S A L3 4w ow

) ¥} staticmethod () ¥YTh

dmdole 23S 94 Wl 2 YUk TS F §5 A v go R F5FUG

)
i
e
9[_:
I s
ko
N
X0,
filo
&

o~
ofo
A}
<
=
fin)
R
vy
%)
nj
1o
ot
ol
2
rlr
Q
—r
QO
[0)]
[0)]
5
(0]
oy
(@]
Q.

def f(...):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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=

(o1 sl o] A A A%)

def f(...):
22 Mdo] FEladdE SR A T, @ 2FF 2 Q0 Ut dlZ g o] g o t & t] A S &2 T
Aol o Fefa g o AHAE B FYth

descriptor (] A3 HE]) WA E _ get_ () o]y __set_ () o]t} __delete_ () E B 3= AA.
ZH2AEYFENYA2THE L ul, JESFE 23| = 58 A2 #8S 4oyt B,

ab® QAL 2 AL, AA St 488 W, asl B2 GA A beke oS Bold A&
Suth AR ALY, g e gy WA Eeg s Haadhe

OlOHﬁ} <= v}o W"ﬂﬂhﬂz—‘_ ojso] A4 e, =, WA E, 22 E, S WMAE, 2HE
m A = %Jﬂ Zeha Az 5o B 59 /EE o1 97 gEIY T
H2aagE e HA=Eo ‘:H Sk 2k & U] -8-2 descriptors of] U4 T}

dictionary(“"/‘%‘—iﬁl) 49 71 & ol g A1 71+= A& o F (associative array). 7]+ __hash__ () <}
_eq_ () MAEE e BE AR D 5 AUk Dol A Ak 5ok

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.

HAE7tEHFE= A

0)
4o g Al F e, 9
LR PNSE R E A

dictionary view (9 A 42] H) dict.keys(),dict.values(),dict.ite
Ase 9 e Fetar £5Tth ]Zﬂ%%“/‘ﬂﬂﬂ FESof o st
qelh M9 o, Bt ol Make g arke EYvch A B
list (dictview) & AF23}H FH Ut} dict-viewsS H A &
docsring (S2E9) Fel2, B B 3 WA LAY 2% YIS BAG A, 29 =7 4
g o= FAIE AR Aot ol o A FH o] R Fes, T, BES __doc_ JEIRHER
FAT U A=z 2002 S5 A48T 4 Yone, AR AHALE AT FUAL T2 AT
duck-typing (%] €}o] ) 2ulE AHH oA E 7HH =R Aot AAY FE A e 22T
28Y; tAl, des] A= 1)r 03 HREZFZSHAUY ARSI YU (“LEAH Kol LAY

X %
o
=
=

Ay, AL 22lth) AW P Al Aol A% px oM, L AAE DEE Y
EREEEEEE TP A% % 15U 8 Bl 98 cype () ol isinstance ()
S 87 BALE SITITh (975, Eo|Gol 24 o]~ Fo] A & 86 4 5800 55161}

Y th) tAlol, hasattr () BAY EAFP Z2 2892 & Uth

EAFP &2 X = A4S 317) 7} ¢ t} (Easier to ask for forgiveness than permission). o] &3] & 4

gol 7Y 2L, SuE 7Y ol BB RES A E MRS, I 7ol SRl o9&
Yt} o] Zt}ﬂa‘]-_ﬂuﬂ]-e 2B E 2 W2 trytexcept w2 EAZ EA A AFYTE o] HAY
oF 22 thE B2 Aol A A /\]’*O“Q = LBYL 2~} 4 7} o v] g Y th

expression (X3 A)) o] zto g L34 5= =
o], A ERE WA, A4kl ﬂ/\%
e g ddgzdqor, BE Qo] ¢
CENEE T YU EF E UYL A

extension module (273 2 5) C U C++2 ZAH
e AT AT

f-string (f-2 A1) '£' U} 'Fr B ol 29l TZ}“ ZHEES &3] “f-EAg olgt HEsd, 2
2219 g d o = %1%9;141:} PEP 498 & B A 2.
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file object (3} A A)]) 3} 2ol th & 3Jr°1 A A API(read () Ywrite () Z2 HAEE)E =&Y
= AA. “P~°i 2 3ol e}, 9t AR = AA a3 A st oy thE AR AU S Al FA
(ofﬂ S°l, 2% 459, Q-vEE ¥, 2, o]z, FF) ol e A2 FAZ + A5t

g Ax L= st = ZE?‘(ﬂ (file-like objects)\} 2~E & (streams) ©| 2}t = & H U},
“Zﬂi“ ] F59 3t AA =0l AF YT Faw) vho] ] 2] 31, ¥ 3] & (buffered) vlo] v 2] 314,

g~ E gt o] 59 AHHA o]~ E 1o BEOA BFUTE Y AAE HE= FHAA IS
open () f&—?g—&% Adyrt.

=
file-like object (3} AA) =} 7 4] o] w23 L.

220 Appendix A. &3


https://www.python.org/dev/peps/pep-0498

The Python/C API, & x| #] A 3.8.18

finder (3}21t]) dxEE RES S =0 & o g1 A3 AAl.

gfol % 33. o] F &, F FF A7t JF YT sys.meta_path 2} T AFE3shE B A =
31T & sys.path_hooks I} @A AbEh= 4 = A E 2] 3}l H.

o 214 & W& PEP 302, PEP 420, PEP 451 o] 13Ut}

floor division A Y Ve A4 =E 14]31 sl 48k A U Al A2 Al dazl= // o)
d&gol, ZAA 11 // 49 g2 27 HA A A2 2. 758 =8 F Uk (-11) // 4
7F-2.75 WH st -30] Hof %Q%HOF%H%D}. PZSS%EH]EL.

function (35) $E 4107 oW 7LS Selze Y] BRE. qLAY 2L o) ake] <14 7l AerE 4 Qe
o, vt o] Aol A2E = 5yl w7l A 2 v A= &) function A A= B A Q

function annotation (g o] =g o] A) T4 w7 H ) B3 Zho] o] :mH| o] Al
P4 olnrolde QAR B AE 2 A43H U o F 5], of #4E £ A9 int ARE
drol=d Ao 2 7|t a1, FAl int 2 ZHE S Ao =2 7gig Yt

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_ =2 I W 7 AR Az E L T3T R = A o] E
M RE.
__future_ BES IXEIFJIL I HFEY FES A, Al 7150 AA A o2 Aojof 7}
H AL, AAFE 27 0] 7] Rl HE=A E 4 s uth

o
et

Mg],é-l-_/': ol & F }

o = A=

r[r

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (F}1] 2] 5:71) T AF8] 7 94 ] 22| B whgahe A sho] AL
e S0 A 28 2 G S I S AN E B A A A A
AN go BEE AEHA AT 5 ATk

generator (A U gl o]E]) A o]E ©
2 Ut Eyield B34S 23
P52 @ ol s A 4 s,

o
g l-N
L
o
N
=
Y

= &5 Rt A g Hol=dl, 4¥9 3E
Uth o] ZFEL for-FZ &2 AL AL} next ()

HE Aol g 8 7t 7| AW, o' FH o A= AlvE ol H olE | olH £ ZFe Rtk o=
B oful 7l HEEA) kL AL, AAH G2 MA BERS YAt}

generator iterator (A U] o] €] o]E]# o] €]) A d o] E 471 whe = AA.
Ztyielde QAIH 2 A2 S 3L, 2949 (A Wissd 7] S uy-25& ZE8HE)
A3 RS 71 guh Ade ol olHE oY ZF ANEE, Wid e gyt (EE vt

A2 A &= <) i) g U o).
generator expression (| U #|o]E] & 2]) olH e oE & ST+ Rd 4. FZ A5 HY
for A} A2k 7lsdtif Hol Flo B= dul 234 AE HYUch 23t 2342

9% %5 BT

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
g 5E

generic function (A g 34) 22
uf o™ FRA] AHEE A= H
AZ 29 %] o5 &5} functools.singledispatch () B Zd o] E]} PEP 443% R A Q.
GIL %19 QlEze]E 5 & BHA|S.

ALt %HE oE ol disl FET oY ez 748
239 2] &

kY
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global interpreter lock (A< ¢le] Za]e] £) 3 Holl 2 A 1} ~H =7} glo] vfolE T & &
£% 8731 7] 918] CPyhon AE 26 7L Aol WAV S, (dicts} 22 FRBUFTES 2
Bk A7 2] KA 0.2 54 ool ) ShSHE S WEol Chyhon 7
EUth Az HAAE e A2 Az HE thsad E3ter] A we+ vl o
Z 2 AA 717417}111*6}L WEAdY B —‘:%E’ 328 3ok
5].}] u]— o]ttﬂ :@Lz} 2 E
o= GIL& H¥V‘fo}

OHE FaE)¢ ceﬂzﬁl 29 2 2 (free-threaded)” Q1 E| Z 8] ] & W E 1=}
° 2 g Z2AM ALY s At sk WY
HE‘r Ol d5 ] %%E'}% AL TS R E3381A U}—Oif‘i A 1 ol EojZ Aog
A AA I YFUTh
hash-based pyc (3] 2] 7]¥kpyc) 23S FH7] A& T 22 5L HF 5
ALg3F= vlol| E = ) A] 3. pyc-invalidation& #Z3}A] 8.
hashable (3] X] 7}5) 27} QA 1 gho] MskA] ¢ A g2 231 (__hash__ () WA =7 B8 FY
h, o2 AA et ulaE 5 QoW (_eq () WIAEZFZRJYTH, iA] 7 siohal gyt 2
ohal B E = A s s A A E 9] Al g2 Zotok T
AA 7hs A2 AAE A I A7 W E AFEE 5 A st o] AR FREO
FA o7 A gh& AHEBH] —Er%? (B
-2 stolH ] B WA AAE 5 g 22 Jol s
1&‘11 dsUth (& oerrozenset 7‘%)%@ AoV EL 259 8459 FA 715 wivt
Al 7hs T /\}32} Ao FHAY ArEHA AR S 7| EFH =R
A& ALl etae) B 5}85}131737 A G 1d () 2 FEH s dYrh

i

12+o] o}

oX,
>
o
:<|)L_'4
>
et

§

ofr
>

N
—_

IDLE 3}o]#1-& ¢35 3} 72 317 (Integrated Development Environment). IDLE-2 3i}-o] 1 ] 3 2= ] 3 ghof|
wete = ]Ji——q;?l A7 ez e & AUt

immutable (%) T AH 32 2= A4, 20 A& 4 A Y, FES 2L ol AA =L
HAE syt A = ;qﬂ’o}?}]“ﬂ A AXE 5 o] oF Ttk W sHA] ek s Al ghol lofoF
Sk oA T8 A U ol E S0, 9x 9 7.

import path (YZE FA2) 4= 7|7 3} 7F X E T BRES 7] I8 A= FaE (EE 4=

dE) O 55 d2E e ¢ ol F2SY 552 HF sys.path ZHE U, SHA T A E

1A 2] A HE I 7]A ] __path_ JEFHEZHREH &+ J5UTh

importing (Y£¥) t RE sto|H =7 THE BREQ vlo|#l FT A AHEE 4= I EE o EX

importer (Y2 ¥) RES 37| % 5t1L 2= 57| = ot AA; Tl 94l H o)A} 26 AA YT

interactive (t] 3}3)) 3}o| A& 313 oz g E 2t g, ez g ZEZ E A DzLJ)rJ:L@
Aes dEd 0, A4 ARE 245 B 5 vk YUk A §lo] @A pythons A5t

wﬁ<%aqfw oA A L e R U, A clel ol & XA
H 7| A& Eolvhi = v ZFH I W AU (help (x) & 7] 841 R).

interpreted (1 E]Z2JE] &) uvlo]|E T & Antdeo &4 cq]—.—o{]:L:[L o] & AF A 7] B} Ak, o] A
£ 93 ol hohuih ARz E el gt ol 2le A Aew A9 FUg wEs) g

hoslelg 44 A9E 5 ke S T me 18] & o A4 285 /S AT, b

Z2lH doje B Aupd dojr ok ghe Ao A = 13 ZEE U Highe & BAS.

interpreter shutdown (QJE]Z2Je] £8) £ E53tet= 832 2 o, slo| A e Z g B EE3
AGste=t], 2 —'—‘5 ojif oA 7HA ST UWR FxEH 22 EE 23 AdES @A
gFEUth =8, 7e A A7 E
FATEo AR A AL £ 9 ) L = )R8
et 2he] o €as AAEel H A5 e e 0 UEY @9l ool

EolU A FA=YYh.
SlHzZEH £5 FH YA A= main_ BEOIUY2IHEZAIE ZU= AJYh
iterable (o]E]8] &) W &L 3l Ho

R ey

SR S8 E 4 A= AA. oJHEHEY o2+ ZE (list, str,
tqﬂe@e>nﬂ»wﬂadmxz§%aaa1ﬂ%c 5, L AA S, _iter_ () HAAX
Ade TAFE _getitem () WASE AN 43t R E Fej2e] AASo| Pervich
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OlEiH%% for FZ o ALgE £ S&J- AdAE 28R 3} B2 X (zip (), map (), =)
FUth oH#E AA 7 U ¢1ter() JZ}E AgEw, 1 AA 9 oY
Ut} o) 1E131]°]E1“%k‘:91§b}% A 2] = g3t olH#ES
,HE L iter () & 3&3A U, olEdl ol AAE 2 %%‘/“45}. for—Er%
0174%% o] HES Al A XPEOEﬂZLHLTi—E%% o] E

A8 Tyt ofH e o], Ald s, Alddo] B = HAL.

iterator (o] el o] ¥]) Hlo]E|o] 2AEHZ Fd = A oJHH o] __next_ () HIAEEHHEH S
2SS H(EE ‘417“' e next () 2 AGH) 2EH J=FEES AHUHZE =54 o
o]/¢<] dlolH 7} < = Al stopIteration 99 & ?ﬂliﬂ‘/l"/} o] 21 ol A, o] e & o] ¥ A
A= AR, 0]—‘?—9/] BE_ next_ () HIA=EZEL StopIteratlon of| 2] & tiA] 4o 7] 7| qt
Fch o]E g o] Bl = o] El g o] E| A XH‘_] SEHFE_iter () HMIAEE7HE Aol 2 7H 7]
ufjZof], ol #l o] E = oEl & o] 7| = st thE o HH EES ‘%‘:‘0}‘: o] thF9 oA A2
T AFULE a3t ool = oy MY o]H o] S Al ZEYYTE (1ist Z2) ZH oY
7“7<ﬂ Titer () ¥ E AL A LY for Fxof| AFST wjuitt A} o] H # o] H & THEY T o] |
AL olE g o]l thafj A S~ et o 3t W, At o] Bl | o] Mol ALEH o] ] &AZH o]HH o HE
=8F A1, ¥l AH oA E Ho] A whE Yt
typeiter ol T ZpA|SF W -§-o] lF Ut}

key functlon (7] 5lr) 7] Sk == g o] A (collation) == A H (sorting) ©] U ¥l & (ordering) o] AF-&-=

sHFE ZHEYUY o9& £9, locale.strxfrm() < 2AYL SA YA S H=2+=
x* Eﬂ 71E e = gl AR E Ut

sol o) phe £ 77l R2Eo] o RA $A AN AL Fol=AE Aol57] As 7] gg wol
=duyrh 0] A ASo|l=min (), max (), sorted (), llst.sort (), heapq.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UdF5Yc}

7] & e dE o] el JFUTh A& €9, str.lower () WAEE Aol FE gl
L& ,,43} 7] T2 AEE syt tibF o E, 7] e lambda gdAog e 5
Jde=dl, o]d AJdUrt}: lambda r: (r[0], r[2]). ESH operator BREL2 A 79 7] &
AAAE AlFd YTt attrgetter (), itemgetter (), methodcaller (). 7] 4= U&—E—E
AH8-3F= ol t) 3k o]l 2 Sorting HOW TO S H A &

keyword argument (7] 9] & 212} <A} & B A Q.

lambda (2th 529w ghol ZHAAL shibe] BA4 o= FAD o2 Gt dlerdl A, P BAE
N B2HL lambda [parameters]: expression YYrth

o] 2.2} (Look before youleap). ©] & AELYL T Z 0|} 23] E 617) Aol HA|F o= AbA

}\].‘61»1/]1:]. ] QFOIOEAFPX—I:L@JJ,I;HH]QJ_,U}O lf"r‘-/] XXHE 1011017&\4\3}

F 28 = F oA, LBYL H2H 2 “H 77 “H 7" 2ol A 205 WA 2 Al s
o & E0], FE if key in mapping: return mappingl[key] &= 7"/\]——?‘—01] SFA uk %3]
£ 28 27} keyE mappingol A A A5 Ao & 4 sruich. ol @ ol 4 So| L} EAFP
A=W 8ROz o128 4 dw ok
E) W gtolx Al A 2 o]FolE B, dae) thak AAA7E0(1) 0] 7] wi#of], AZ
B] E (linked list) . th= T2 A o] v &3} F-AFE U T
list comprehension (2] 2 E A Z |3 A) A|A20 A4AE AR = AR E A3t a2 A3E 2R
=8 FE= 7H23 . result = ['{:#04x}'.format (x) f ran ge(256) if x
5 2 == 0] £ 064 255 ARl Y& BEE2) 1675 (Ox) EL £
RS if A AR 4 5t AT, range (256) o] & B E 8 AHU.
J

loader (2¢6]) R ES Z2E5F= AA|. load_module () o]2t= o] E9 HAEE Ao gt 2=
HE ygloly 7F 28 EUth AA 3 Y& PEP 302 &, A v o]~ F 94 = importlib.abe.
Loader & HA| Q.

b
?2

lo[‘
uﬁ~

magic method (W ) Tl A=) 5 5] 4] = o] vl A A Q) w5,

mapping ("]3) 4ol 9] 7] 23] & A ¥} Mapping ©] U MutableMapping 574 Wlo]2 S8
off AAAH HAHNEES FASt= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter S & 4 95U rth
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meta path finder (W€} 7 2 5}QIt]) sys.meta_path & A o] Z&jF+= ThQlH. HE F& 3 H+=
Ax =2 591 9 peAw o] 97: s g thEg LT
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (e} F2 ) S22 FHia FeA A= Feia ol &, FH2 gAY, Hlo)x FeHAE
o HES Yt UﬂE‘r Pt o] Al AAE ol ZAE BHEE AYS FYth g RE
AR AFY 2209 Aol E2 713—??82 AegUch Sl g EFIA Tt 2L AAY
HEe ZHAE TE 5 Atk AG UL hER A Aol AlE o]l =77 As 28 AT, 287t
A4 o, el e FEs %0}5& S ATFULE JEGRE QM 29 2 7] (logging),
2= ALY 7} AR AN F2, ASE A B o2 Ao ASHS5 U

metaclasses o] A T ZpA & W& T ASsUTH

method (441) 912 v o] 4]
I WA= A HA A (HE
AFZT Z2HAL

method resolution order (WA= ZA ¢4 WA= 2H A= 233}
R TAYYUTh 23 AR E Fhojxl <l
Python 2.3 Method Resolution OrderS H ¥ F Ut}

module (%.5) 3071 =] 223} th9] & T A7, RES Qo9 sholul AASE T o
208 2%UTh 252 91g 220 2 Aol nos weg.
712 = BHA L.

module spec (L& A¥) ZES ZT =0 AL
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "4 = 2% =4 & HA L.

ul(if

mutable (7}H) 7PH AA|= gho] & 4= JAIHid ()  LAIA FATYULL EH T HA Q.
named tuple (V] Y & 5Z) “named tuple(V] Y &= F &)’ 0| 2h= §oj= FZoA AESHaL o] & B2 oJE
AREE AR QE2 5 i g0l AAL T4 Pb BE Bol} Ze2o] 4B L

Folug Zxef= 7]35 RAE T AFYLh
time.localtime () & os.stat () 7} ¥k&al ZHS £8510], o 8] YA o] Y A= EZ Q)
T O} & o= sys.float_infoYyt}:

>>> 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

dRUYJE T2 HW 919 e gJUrth =, tupleo| A A&l T o] 2 2o Jr 2 Aol 3l
O“i]' FHA2AYZUIE FES TE F AFUTh o8 :'EH/\h A At AU HE e 4
collections namedtup e () EWE £ AH5Y 1’/lr. 6?(]--04 712 AF A A WA A=

REANE 22 5 gt 2 A 2 HAEE

namespace (¢]5 37hH H7F A 73H = I 9l R FEF UL AAlo 3=
FZE (A E o A]) 27 ok gt A o, W o5 ¥l dsUth ol & 3 olF %
LA REAS ADFULE & 9], 4 builtins.open ﬁros.open ()
st W EE F4E TH=AE 2 T
. £9], randomn.seed () & ltertools islice
2t 2 I S5 0] ZFZF random I itertools BEO 9 & FEE 12 o] WEE U}

namespace package (¢] & 37} 3l 7 x]) _?_?i, A
ol T H 7 A=
7] 4] 9= chE U o,

ZE LT HAS.

i)

A
~
_<,>L
=

krl

i
<
o

=
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nested scope (53 % ._ELE) S A A M4 E FRFE S5, & S50, 02 TF YRA A
gd g o Jde MFES A2 T stk SR 2F 27 EHe R s 7“5‘?}
7Fe 3, t Y2 H A ghethe Aol R Fuch A MpE2 7P YR ATz oA g1
SULH 022, A M5 A9 o] & F7HA A3 U Th nonlocal & W 230

e AL ST

new-style class (F+ 2 €Y 2] 2)

Ag BE WL QA AFEH L 9= Sl WA o d o

. 2719 dold WAoM s, 23 FAEd S __slots_, I HE, ZHH,

__getattribute_ (), F¥ 2 WA E, 2HE WA= 2L sto)HY AE T YT EE
/\}__9_61-/\ 0104H1,]1;]_

object (AA) ] (AEHEY gh) S 23 T2 (WA E) o] Fojd BE oy, =3 BE ek

S o] AE A ol s ZH AU

package (3} 7] 2]) A B REE0] Lh AAHCZ MR AN ES ZZT FUETFo|A BE. 7|&Ho =,
H7 A& __path__ ol ESHET Qi ol ZEAYT
5t 71 A & o] 5 3¢ ﬁHﬂ 2= AL,
parameter (W 7] 8 ) o (5 ﬂﬁmﬂAﬂﬁﬂ*ﬂ~%¢ﬂ%ﬂﬂ&fﬂ{%%%ﬂ%ﬁ%
A3 o] & %% °iF4El oA 7 w7 H 7 A5
» 91 X]-71 ¥ = (positional-or- keyword) A A A2 7] A= OJ 2 4\“ Ae AAE AR

ek ol Z10] 712 FEe) s a4 ch o £ 5ol of

’def func (foo, bar=None): ... ‘

Ub

o Y X-A L (positional-only): Y X 2 A F=E 5 9
S Hoj o v S HEo / FAE 238l 1
ol A posonlyl =} posonly2:

rlr
[o]

1418 A ATk 92 DG v Ass
o A 5 A%Uh ol Bol e

1)

def func(posonlyl, posonly2, /, positional_or_keyword) :

71N - & (keyword-only): 71 EZ T A2 4 e AAE AZFULE 719 =-2-8 wj 74
WA S B v A BF oA kel she] ZFH-91 A i A x5 IR 23 A
Aog 4= dF Ut A& £, b2 A kw_onlyl 2} kw_only2:

Lo

def func(arg, *, kw_onlyl, kw_only2):

« Z19-91 3] (var-positional): (T2 VI 7| M-Sl o34 o] ] WrolE o] 2l 913 xSl H )
AL 45 e A AR Q1e)o] NAAE A AT ol A w74 v w4 o) Bo
2 ool 24 AP 4 A& Th o2 o] thE ol A args:

def func(*args, **kwargs):

o 7PR-ZI ¥ = (var-keyword): (T}2 UH7H@Z,\—%O1] ol § A o] 1] Hlo}l S o] A 7] 9] & Q=S o] T3]
Asg 4 9 Qo) A5 ANYE AAES A FUTE o] A v AsE v RS o] Eo
x5 grof] oA Hold 5 AU Al E =01 919 ool A kwargs.

MRS A A 9% 7 B ok g A Aol A B4 ARELS AT 5 A%

L4t+. il =

1A} ‘9‘0171{:] q&2 oz} v ) H 9] xpolof L} 2= FAQ A&, inspect.Parameter Z#| 2,
function 2, PEP 362% H A 2.

mlo

pathentry (B2 QEzZ]) 4= 7|03y 7t A2E S REES 37 A8 Fuste d2E A= A9
ShLte] .
path entry finder (% & Q& ﬂ g}elt]) sys.path_hooks ol Y= ZFHE (S, A2 dEZ =)ol B8 F

=9y A, FJ X A2 dER 2 RES =S €1 Jd5yth
AZAEZ Q5o +AI}E=HAEEL importlib.abe.PathEntryFinder o] U3 4 Th

path entry hook (73 2 ﬂzal %) sys.path_hook B|2Ed &= ZHEUY, EH 2 e A =

F2 R0 23 vt 4 dee vld B SeE U

NSZ
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Fe
o
e

path based finder (3 2 7|9t 5}Qlt]) 7] & v e} 4 = skl 5 F sty 2 E J2 oA 2E

Z Ut

path-like object (325 AA) 5+ A28 F2 8 eh & A, A= ARE A28 et stx
U bytes AA o] At} os.PathLike ZEEFS TS+ A YU} os.PathLike ZEEE
= A ¥dh= A= os. fspath () F4E TE3A str iy bytes 3t AJ~8 AR 2 dd ¢
A5 U Al os. fsdecode () 9 os.fsencode () = 747} str U bytes 35 B dH=H|
AHEE S 5 YT PEP S92 =4S 5y th

PEP }o] 7)1 Ao, PEP= 5ol 4 ARV Elo] A0S A 557k sol 1 me A 4w B
of het A28 7153 AHehs A EA AU PEPE A e /5ol B @ A% /1% At Y

ZAE A8 oF T

PEP= 2 MEZR 7|55 Alteti A0 ti e AFUE 8-S Tty ste]yof S0zt 47
AR S Lﬂg@tﬂH@ﬂgﬂﬂqgﬂquma@ﬂ%ﬂ%wﬂmﬂﬁﬁﬂ%¥%ﬂi
Wl o S BAE E Ade] Yl

PEP 1 Z2 34| 2.

portion (1) PEP 420 ol 4] 4 2] 8 A4 %, o] & 27 7] Aol o] A sz shrie) o e e elof] Sof Qe
S50 W (p Lol AH = A% 7Fs Y

positional argument ($] ] ?12}) QAL & H A Q.

provisional API (ZF4 API) 74 API+= R & glo| B2 B A T34 BFo
A 3

ﬂWGOMﬂ1*43ﬁﬂﬂl% A A A otk HA1 = 2 7o) A )
23tk A aehE ) S840 FASA G WFo) dojd 4 gk 1A WP L 2

8 A0 2 Dol S A It) L APLE 5 87 o] A S eh e A ) o

WA F e o A

GAAPNALAL, A ERG0] A5 A T ABL HF £ 02 AAY -0

A28 FAS] ol B SBYLS A P Foelt BE A= AYH YT

o) AR EE ol ne e ol A7 5 L2H A L Fol BE FE A G AT 5 YLD

R Ut o A2 82 PEP 4112 2 Bt}

provisional package (24 3] 7] A]) &4 API & B A

Python 3000 (5014 3000) 5ko] 2 3.x ] & 2<1o] 8w (8174 32] Wl E7} W vlefe) o] op7) | A Aol 7
S0}z o] Zo|T}) o] AL “Py3k” & Fo] 27| % Tt}

Pythonic (z}o] AThe) T}e Ao S04 AAQ AP EL AJalA 2=
ool A 71 A5 AL & o T 5 7ol 2 ofolH ol ZE 27k o &
N Az 2 oS for B2 AR o HHEY RE 248 2o AL B BL
Aol ol e FRo| THE| glon®, shol Mol %3t G AFEL Aol 27} AL E

A28l =

for i in range(len(food)):
print (food[i])

o 2E, shol Atk Wy ol F & th

for piece in food:
print (piece)

qualified name (J 373} o] &) REQ AG AFZA ZE Ao Fd 2, S, HA = o]l2=«F
E”EEO#Z‘:%O T5 o]E. PEP 3155 ol Al g Uttt H A4 g S 41,
A3tE o] 52 AA Y o] 5 ZH T

>>> 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.__qgualname___
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

2EZ 71E 71 =l AHSE o, @8] A3 o] (fully qualified name)-> BE R 5 ) 71 A &2
23 RER T ZJEE EH o5& YrF YL o & £9], email .mime. text:

>>> import email .mime.text
>>> email.mime.text. name_
'email .mime.text'

reference count (2 314) 7 it F=xo M. AA e Iz ATl 007 “9011]?1, W &2 2] 7} vk
R Ut 32 35 F42 dutF o2 sto| F = 25 A= AT, CPython T3 9] 34
L4JYrt sys_._':% 2 = getrefcount () & Z 9}

regular package (A 7] A)) __init_ .py FLL 3= e gt 2L A5 A 9] 7] 4.

o] E F 77| A = HA L.

_slots__ S o] dddeld] ¢ Edé JEFHREES AT TS vE AAdsta dada gA
HelE Al AT 2R =2 BIE wote aRE FUh 47 7= AR o] Bl & SHkE A
A&7 7} & bR g Aol aw, Wzed] M7e ¢ T2 aWA A B o) dabAT} e

593 492 AYshe Aol R
sequence (A1) __getitem () SFWAEE 55 A5 AY2E AR e 24 AN 2E A9
stal, Al A28 dolE E8F = __len HANES Ao ste ofEelE. BE WA /\15'4/\%%

_ 0
Ugsl B, 1ist, str, tuple, bytes 7} AH5 YT dict =3t getitem_ () I _ len_
2 AAsAW, 280] A% A A2l o] Bl 71T AEo] el AALT ohiiel Bz A
Stk A0) 7219 of s ek

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 (42 t] 25 %)) T3 o] 31t Qo] Ho 7|2 A AHH = AU g 35 ) avhA

St 3 H.

slice (&2o]2) HF AU o RS 38t AA. Sefolaes HE 2T HE 7Y S AHSIA Ws
Ut} variable_name[1: 3:5] A=, [ A of g 7H./] FAE ZECE EYPUL. 2
NBA2THE) Z7|HS HH isllce AAE A& T

special method (54 WA &) o]y °] oj o] 04"}0 , Gl e, Al ol j?*];q OS2 5EH=WA
E. oM EE F Y BERE A AL & ]%% zka1 Q5 Y th 54 v A =+ specialnames
of A E T A °V\1/]D]'

statement (%) =& 29 E (ZEQ “E5 (block)”) & FA5te FEJUth 242 234 o] ALt
7| EE AHE S 04‘31 7HA F2E F9 sturgd Ut 7He if, while, for.

text encoding () AE Q17 4) FUFE EXNYS Hlo|EY R AFAYs = 79,

text fle (22 349 sz AN E Y2 & % 9512 A7, 35, 9LE AL QAL HOIE AT
ol E2E RS AA2T TS Q15 & A A2 Gt AL F9] o 2 HAE R
('r'EE'w) 2 99 99, sys. st dln sys.stdout, i0.StringI0 9 AAEHAE EF JAH

et

Hlol =5 A4 B 92 4 9 5 Aol tisiA £ o] V2] 519 £ FE A L.
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tiple-quoted sring (4} 3 &} 43 9 A4 WA ()} FLALE () A AL EAN EAY. T
& st E SY AR FAE Sl 7le e AlF oA = AT, o8 7HA] °lv°ﬂ/\1 ER27F 3
SUth o]aAlolz H2 e A2 Y 2 RE FAE JOﬂ ETRF T A=F o, A2
PAE 2A F1E ole] 2o 42 F dedl, SAEYS L0 53 L8 Yk

type () Shol Az F& 27 0] oW F7e) AAAAE AT BE AAE Fo| Ak
AA Y] P& __class_ o|EFRER AAN2T 5 YA type (ob]) 2 & F AFUTH

type alias (3 o Q2o 2) BL A)datoll T Asto] WS ol A= W Holof
P ol dejolat o U EE el ol 8 o 51
from typing import List, Tuple
def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass
£ ohe 3 2ol vl 97 47 e & s
from typing import List, Tuple
Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
°] 7]%s& A Y= typingT PEP 4845 F =2 MIL

type hint (3 31 &) W, S| o ETRE W T v/ H e 3o 71t e = B2 A sk ol =

g o] A

P AE= A9 AHE 01“4 spol ol A A A= FF Utk sHA R B4 @ £4 =0 7851

=
AY LS AYdsty, A9 WE, Zgx oJEYdRE 9 F49 § FELE typing.
s
=l

o] 7]1%5S A Yal typingd} PEP 4845 2314 S
universal newlines (WA & @3] th3} 2L AES BF £9 Zo2 X3, HAE 2EYS
A= BT SUA RS B2 B \n', YESR B \r\n', | A I EA] Fe| '\r

F7FA Q) Abgof] B3| AlE bytes.splitlines () ¥vk ol 2} PEP 278 & PEP 3116 & H A 2.
variable annotation (H o] o] A) Hy = FP 2 oJESHEL] o] - H o] Al
HeEeZdlaodERE ool S 2ol th -2 A8 A Y th:

class C:
field: 'annotation'

W5 ofwElo]de AMA o o Y= AR UTH o E o], o] WSt int g2 A Aow

7o U e )

count: int = 0

A o] i H o] d T2 A annassign ol A] 2 8 g ok
o] - E| o] 41, PEP 484 2 PEP 526 =z 314 .

ol 7S Ao o

virtual environment (7} $+7) s}o]H /\]-*QLX]-Q} S& Z2 o], T2 A aH oA A E = thE F}o]
WEE ZRIANEY & JFE FA ?%th/ﬂ shol A vl S| 7| A &S A XA Y 28 o]
Tote A 7hsotA Bt @A o ® Aejd As 2.

venv &= E.}\-"J_L
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APPENDIX B

o] AT Aol st
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AT, o] W ol th & %E reporting-bugs 3] o] A = } A9, MEL AYEAIR= A A L}
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S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ @)= Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) of| A o] 24 74] L, o] Lol A] o] WA 2 ZEF o] E FAUF YT
200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 YTE 2001 d, ko] A a3z E 9 o] A H(PSF, https://www.python.org/psf/ 3FZ) o] A HE A5t}
o) Bl ool M e A K ANAL £FoH S S8 AR w92l 2234 o). Zope Corporation &

PSFo] 391 391U Th,

RE golH wlZHAL FN AAFYUTH(E 22 A9 of ths] A= https://opensource.org/ S 234

o [¢) H

A9 GAH O R, BB (SHA R ARE obUeh vhol H Wl £ 8-S GPLI S8 ) obee] B
e M ERe 2 ke AUt

uf == A" x| 3l a4 GPL & 217

09.0~12 | 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

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

lo] A 4z E g o] @} A A= PSF License Agreement o W} gho] Al 7F R ol FH )

glo] W 3.8.6 7 F, AW A9 oA, 225 Y 7]} T == PSF License Agreement 2} Zero-Clause BSD license©l|
e} o] F gho] Al A 7F Hof gt

sto] Mol F3E R Az EY ool = thE gholAlart A8 Ut gholdlas S gho] Al 8 Fst
= IZES A dEFEYTh o] H 3t golAl A ERAT HE52 25 Az EQ oo tf g gho] Al Y
S UE FRFAA L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.8.18 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 3.8.18 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.18 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 3.8.18 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
3.8.18.

4. PSF is making Python 3.8.18 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 3.8.18 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 3.8.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, 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 3.8.18, 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 3.8.18 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. shol4lel QA 257 Lt AHE317] 913k o] ok 237




The Python/C API, & x] v 3.8.18

C3 23d L=z Ego]o] gt gto] AW 5
o] AL shol g W E o] 3 AAt Lz ES o]0l hF EHAFA T Hol i gl ghol Mgt

C.3.1 24 E 9 AH

_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
Welhe 3o 7Rt I =S8 233Ut b5 dd T2 A4S Iz &0 Ad Ytk

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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C.3.2 27

socket BEL getaddrinfo () & getnameinfo () T4+ 5 AFR YTl o] 5-& 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 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

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.

%
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http.cookies REL T} 28 59 A3 TR Th:

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.

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

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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C.3.6 UUencode 4 UUdecode 3+

wu BEL The 3 2 79 S EPTh

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 YA Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

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 9] 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. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AsUT A7)l = thF 3 22 W&o 2FH o] s

<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} 219 71o] H3S 93 C T4 dtoa &} strtod S A|-Z 5= <Y Python/dtoa.c = X
http://www.netlib.org/fp/ ol A A& 4= 9J+= David M. Gay 2] 7‘0 o] £ 9] 3} Y oj| A] A 95t} 2009
W3d16¢o e Y& gdfl =t 22 Asd ¢ lﬂ'ol/‘ﬂé FA7F 23E o] JF YT

/****************************************************************

*

* 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.

*

***************************************************************/

C3. =%
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C.3.12 OpenSSL

2 E hashlib, posix, ssl, crypt = 23 AAZE AT 5 A s 719 A5 $1 3 OpenSSL
glo] B g] & AFSE ) Tk 529 W OS X o] A A X L2 732 OpenSSL 2ho] Hefg] AHES
T glong o7 OpenSSL grol Al A S Zesh )

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

(Th& sl AT oll A%)
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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 W & ——yith-system-expat & FA 34| &= o E3H expat 22 AR S AL

shol =g ok

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 @FL WEE ——yith-system-1ibffi B FASA 9= 3t 3 libfi &2 AHES AFR

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

21ib L A2 H oA WA dib Ao YT eefs o] A o] A8 4 glow,
A2 Abg el e U th

ki
i

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|Hko 2 St}

[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

de01mal % W & ——with-system-libmpdec & 74 3}A] ¢+ Sk, 234 libmpdec 42~ AFE

2 ALgstel MEPUTh

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 g2 E A ¢ E

test 7] X Q] CIAN2.0 H|~E A9 E (Lib/test /xmltestdata/c14n-20/)+= W3C ] A}o] E https:

[ Iwww.w3.org/TR/xml-cl4n2-testcases/ o A 7FA 22 v 3-7 BSD z}o] Al 2 o] vl 5 Yt}
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
“AS IS” 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.
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sho] 3} o] WA
Copyright © 2001-2023 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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file—-like object (I} F ZAA)), 220
finder (3} 4), 221
float

W g, 63
floating point

AA, 81
floor division (B4 vA), 221
Fortran contiguous, 70,219
free (), 167
freefunc (C H| o] & 4]), 209
freeze utility,42
frozenset

AR, 111
function

AA, 112
function (¥), 221
function annotation (S

G

garbage collection (ZFH]X] 7)), 221

generator, 221

generator (AU d o] €), 221

generator expression, 221

generator expression (AU o]H & H 4,
221

generator iterator (Al o]E] o]Ed o] E),
221

generic function (AU 34), 221

getattrfunc (CHl°ol¥ §4]), 209

getattrofunc (CH ol & &4]), 209

LH o] A), 221
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getbufferproc (CH | H &4]), 209
getiterfunc (CH o] ¥ &4l), 209
GIL, 221

global interpreter lock, 140

global interpreter lock (A4 SE Z g H

=), 222

F{

hash
Y& a4, 59, 190
hash-based pyc (F|A] 7]1%F pyc), 222
hashable (3]A] 7}%), 222
hashfunc (C dl o] ¥ 3§ 4]), 209

IDLE, 222
immutable (&%), 222
import path(YEXE F=),222
importer (Y E¥), 222
importing (Y3 H), 222
incr_item(),9, 10
initproc (CHlol¥ & 4}), 209
inquiry (C Hl o] & 3 4)), 213
instancemethod

A, 113
int

W7d &4, 63
integer

A, 78
interactive (t)3}3), 222
interpreted (A E Z 2 E|E), 222
interpreter lock, 140

interpreter shutdown (QEHZE|H £]),222

iterable (9] B E), 222
iterator (°] E] ¥ o] ¥]), 223
iternextfunc (CH o] ¥ & 4l), 209

K

key function (7] &), 223

KeyboardInterrupt (built-in exception), 29

keyword argument (7] E A}, 223

L

lambda (Ft}), 223
LBYL, 223
len
W 34, 60, 63, 65, 107, 110, 112
lenfunc (C gl o] & & 4]), 209
list
AA, 107
list (B 2E), 223

list comprehension (BAE Az 3 A), 223

loader (Z2H), 223
lock, interpreter, 140
long integer
24,78
LONG_MAX, 79

M
magic

method, 223
magic method (W] 3] WA =), 223
main (), 137, 139
malloc (), 167
mapping

AA, 108
mapping (7§3), 223
memoryview

A, 124

meta path finder (WE} FE 1} 1), 224

metaclass (WE S 2), 224
METH_CLASS (W3 W4, 178
METH_COEXIST (W& W), 178
METH_FASTCALL (W& W), 177
METH_NOARGS (W& ¥4), 178
METH_O (W& H4), 178
METH_STATIC (W& W), 178
METH_VARARGS (W& W), 177
method

magic, 223

special, 227

AA, 114
method (WA &), 224

method resolution order (WAE ZAA <A,

224

MethodType (in module types), 112, 114
module

search path, 11, 136, 138

A, 117
module (B &), 224
module spec (EE 23,224
modules (in module sys), 39, 136
ModuleType (in module types), 117
MRO, 224
mutable (7}9), 224

N

named tuple (U YE £2) 224
namespace (°]& &7, 224

namespace package (°]& &7t 37| A)), 224

nested scope (EFH £~FZ),225

new-style class (2B 8 2), 225

newfunc (C & o] ¥ & 4]), 209

None
A, 78
numeric
A, 78
O
object
code, 115

object (AA, 225

objobjargproc (C o] & & Al), 209
objobjproc (C Hl o] & &4]), 209
OverflowError (built-in exception), 79, 80

9]
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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

Y& 4 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 (CU]’A) 50
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 (CH¥H9), 135

Py_OptimizeFlag (C %), 135

Py_Prelnitialize (C g<), 155

Py_PrelInitializeFromArgs (C &%), 155

Py_PrelInitializeFromBytesArgs (C ),
155

Py_PRINT_RAW, 116

Py_QuietFlag (C W), 135

Py_REFCNT (CU| 3 &), 176

Py_ReprEnter (C &%), 3

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 | = &),
90
Py_UNICODE_IS_LOW_SURROGATE
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 SF), 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 (C "= &), 4
Py_UNUSED (C"| 3 &), 5
Py_vVaBuildvalue (C &%), 51
PY_VECTORCALL_ARGUMENTS_OFFSET (C "] =
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 &), 1 l 1
PyAnySet_ CheckExact (C8), 111
PyArg_Parse (C &), 49
PyArg_ParseTuple (C g), 48
PyArg_ParseTupleAndKeywords (C &), 48
PyArg_UnpackTuple (C &), 49
PyArg_ValidateKeywordArguments (C &),
49
PyArg_VaParse (C $), 48
PyArg_VaParseTupleAndKeywords (C &),
49
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

(C m=z=),
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PyBUF_CONTIG_RO (C W3 &), 7]
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 Wl 3 &), 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 (C W3 &), 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 (Cb‘]'/\) 72
PyBuffer_ToContiguous (C &%), 73
PyBufferProcs, 67
PyBufferProcs (C Hl o] E & 4), 207
PyBufferProcs.bf_getbuffer (C WH HF)
207
PyBufferProcs.bf_releasebuffer (C W H
Hr), 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

<),

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 H °o] ¥ 3 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 &), 54
PyCodec_Encode (C <), 53
PyCodec_Encoder (C &%), 54
PyCodec_IgnoreErrors (C &%), 54
PyCodec_IncrementalDecoder (C &%), 54
PyCodec_IncrementalEncoder (C &%), 54
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 &), 54
PyCodec_Streamiiriter (C &), 54
PyCodec_StrictErrors (C &), 54
PyCodec_XMLCharRefReplaceErrors (C &
), 54
PyCodeObject (C o] ¥ & A, 115
PyCompactUnicodeObject (C H o] ¥ & A, 86
PyCompilerFlags (CH|°]E &4]), 19
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PyCompilerFlags.cf_feature_version (C
W W), 19
PyCompilerFlags.cf_flags (C H® ¥H), 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 Hl o] &2), 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 ¥ ¥, 157
PyConfig.base_exec_prefix (C WH W),
157
PyConfig.base_executable (CHW 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 H 8 ¥
22,157
PyConfig.configure_c_stdio (C ¥ H)
157
PyConfig.dev_mode (C ¥ W), 157
PyConfig.dump_refs (C @H W), 157
PyConfig.exec_prefix (C ®WH¥ W), 157
PyConfig.executable (C W4 W), 157
PyConfig.faulthandler (C ®¥ W), 157
PyConfig.filesystem_encoding (C W W
), 158
PyConfig.filesystem_errors (C WH W),
158
PyConfig.hash_seed (C ®8 W), 158
PyConfig.home (C Wy W), 158
PyConfig.import_time (C HH W), 158
PyConfig.inspect (C WH W), 158
PyConfig.install_signal_handlers (C W
H W), 158
PyConfig.interactive (C ®WH W), 158
PyConfig.isolated (C ®H¥ ¥4, 158
PyConfig.legacy_windows_stdio (C 8 H
22,158
PyConfig.malloc_stats (C¥H W), 158
PyConfig.module_search_paths (C WH W
25,158
PyConfig.module_search_paths_set (C W
H W), 158

PyConfig.optimization_level (C WY
), 158
PyConfig.parse_argv (C @8 ¥4), 159
PyConfig.parser_debug (C ¥H H4), 159
PyConfig.pathconfig_warnings (C WH ®
2,159
PyConfig.prefix (C @y ¥H4), 159
PyConfig.program_name (C ®WH 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 ¥ ¥, 159
PyConfig.show_alloc_count (C ¥4
159
PyConfig.show_ref_count (C#8 W), 159
PyConfig.site_import (C |1 W), 159
PyConfig.skip_source_first_line (C ¥
W), 159
PyConfig.stdio_encoding (C ®H ¥4, 159
PyConfig.stdio_errors (C Wy W), 159
PyConfig.tracemalloc (C ¥y W), 159
PyConfig.use_environment (CHH W), 159
PyConfig.use_hash_seed (C W H W), 158
PyConfig.user_site_directory (C W8 ¥
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 g<), 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_FOLD (C 3+%), 132
PyDateTime DATE_GET_HOUR (C 3<%), 131
PyDateTime_DATE_GET_MICROSECOND (C ?}
2,132
PyDateTime_DATE_GET_MINUTE (C 3+%), 131
PyDateTime DATE_GET_SECOND (C &), 132
PyDateTime DELTA_GET_DAYS (C &), 132
PyDateTlme_DELTA_GET_MICROSECONDS(C?}

AN
), 132

PyDateTime_ DELTA_GET_SECONDS (C ¥ %),
132

PyDateTime_FromDateAndTime (C &), 131
PyDateTime_FromDateAndTimeAndFold (C
2,131
PyDateTime_FromTimestamp (C &%), 132
PyDateTime_GET_DAY (C &), 131
PyDateTime_GET_MONTH (C &%), 131
PyDateTime_GET_YEAR (C &), 131
PyDateTime_TIME_GET_FOLD (C &), 132
PyDateTime TIME_GET_ HOUR (C 3+), 132
PyDateTime TIME_GET_MICROSECOND (C g
2,132
PyDateTime TIME_GET_MINUTE (C &), 132
PyDateTime_TIME_GET_SECOND (C &), 132
PyDateTime_TimeZone_UTC (C H%), 130
PyDelta_Check (C &), 130
PyDelta_CheckExact (C &), 130
PyDelta_FromDSU (C &%), 131
PyDescr_IsData (C &), 123
PyDescr_NewClassMethod (C <), 123
PyDescr_NewGetSet (Cﬂ'/\) 123
PyDescr_NewMember (C &), 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 &%), 109
PyDict_Copy (C &), 109
PyDict_DelItem (C &), 109
PyDict_DelItemString (C &5), 109
PyDict_GetItem (C &), 109
PyDict_GetItemString (C &%), 109
PyDict_GetItemWithError (C <), 109
PyDict_Items (C &), 109
PyDict_Keys (C‘Q’—/,\—) 109
PyDict_Merge (C &), 110
PyDict_MergeFromSeq2 (C &), 110
PyDict_New (C &), 108
PyDict_Next (C &), 110
PyDict_SetDefault (C &%), 109
PyDict_SetItem (C &), 109
PyDict_SetItemString (C &%), 109
pyDict Size (C&2), 110
PyDict_Type (C W), 108

PyDict_Update (C &), 110
PyDict_Values (C &), 109
PyDictObject (C o] € & 4]), 108
PyDictProxy_New (C ¥), 108
PyDoc_STR(CHl 3 &), 5
PyDoc_STRVAR (CUHEE) 5
PyErr_BadArgument (C &), 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 g<), 29
PyErr_NoMemory (C &), 24
PyErr__ NormalizeExceptlon (C ), 28
PyErr_Occurred (C <), 27
PyErr_Occurred(),9
PyErr_Print (C &%), 24
PyErr_PrintEx (C <), 23
PyErr_ResourceWarning (C &), 27
PyErr_Restore (C ), 27
PyErr_SetExcFromWindowsErr (C &), 25
PyErr_SetExcFromWindowsErrWithFilename
(C &22), 25

PyErr_SetExcFromWindowsErrWithFilenameObject

(C 2), 25
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PyErr_SetInterrupt (C&), 29
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PyExc_RuntimeWarning, 33
PyExc_StopAsyncIteration, 32
PyExc_StopIteration, 32
PyExc_SyntaxError, 32
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PyImport_ImportModule (C &), 39
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PyImport_ImportModuleLevelObject (C o
), 40
PyImport_ImportModuleNoBlock (C &), 40
PyImport_ReloadModule (C &), 40
PyIndex_Check (C ), 63
PyInstanceMethod_Check (C g f,\—) 113
PyInstanceMethod_Function (C &%), 114
PyInstanceMethod_GET_FUNCTION (C %
114
PyInstanceMethod_New (C &%), 113
PyInstanceMethod_Type (C ¥), 113
PyInterpreterState (CH| o] ¥ &4l), 142
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PyInterpreterState_GetDict (C &), 144
PyInterpreterState_GetID (C"ﬂ”\) 144
PyInterpreterState_Head (C &), 148
PyInterpreterState_Main (C &), 148
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PyInterpreterState_ThreadHead (C &),
148
PyIter_Check (C &%), 66
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PyLong_FromVoidPtr (C &), 79
PyLong_Type (C H), 78
PyLongObiject (C H o] ¥ &4l), 78
PyMapping_Check (C “51'/\) 65
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PYMEM_DOMAIN_RAW (C W2 &), 171
PyMem_Free (C &), 169
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PyObject_CallFunctionObjArgs (C &), 58
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PyObject_DelAttrString (C &), 56
PyObject_DelItem (C &), 60
PyObject_Dir (C &%), 60
PyObject_Free (C &), 170
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PyStatus (CH o) E &4)), 153
PyStatus_Error (C <), 153
PyStatus_Exception (C g<), 153
PyStatus_Exit (C &%), 153
PyStatus_IsError (C &%), 153
PyStatus_IsExit (C &%), 153
PyStatus_NoMemory (C &), 153
PyStatus_0k (C &), 153
PyStatus.err_msg (C W8 ¥4, 153
PyStatus.exitcode (C Wy W), 153
PyStatus.func (C ¥y W), 153
PyStructSequence_Desc (C H o] & & A]), 106
PyStructSequence_Field (CHlo]E & 4], 106
PyStructSequence_GET_ITEM (C ), 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 <), 3
PySys_AddWarnOption (C &), 37
PySys AddWarnOptionUnicode (C&4), 38
PySys AddXOptlon (C&4), 38
PySys_Audit (C &), 38
PySys_FormatStderr (C &), 3
PySys_FormatStdout (C ), 38
PySys_GetObject (C &%), 37
PySys_GetXOptions (C &), 38
PySys_ResetWarnOptions (C &), 37
PySys_SetArgv (C &), 139
PySys_SetArgv (), 136

il T)?
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PySys_SetArgvEx (C &%), 139
PySys_SetArgvEx (), 11,136
PySys_SetObject (C ‘51—’,\—) 37
PySys_SetPath (C <), 38
PySys_WriteStderr (C <), 38
PySys_WriteStdout (C &), 38
Python 3000 (3}o] & 3000), 226
PYTHON*, 134
PYTHONCOERCECLOCALE, 162
PYTHONDEBUG, 134
PYTHONDONTWRITEBYTECODE, 134
PYTHONDUMPREFS, 186
PYTHONHASHSEED, 134
PYTHONHOME, 11, 134, 139, 158
Pythonic (3}o] M TH), 226
PYTHONINSPECT, 135
PYTHONIOENCODING, 137
PYTHONLEGACYWINDOWSFSENCODING, 135
PYTHONLEGACYWINDOWSSTDIO, 135
PYTHONMALLOC, 168, 171, 172
PYTHONMALLOCSTATS, 168
PYTHONNOUSERSITE, 135
PYTHONOPTIMIZE, 135
PYTHONPATH, 11, 134, 158
PYTHONUNBUFFERED, 135
PYTHONUTES, 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 g<), 150
PyThread_set_key_value (C &), 150
PyThread_tss_alloc (C &), 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] € & 4), 142
PyThreadState_Clear (C &%), 144
PyThreadState_Delete (C?ﬂ'/\) 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 &), 131
PyTimeZone_FromOffset (C &%), 131
PyTimeZone_FromOffsetAndName (C T ),
131
PyTrace_C_CALL (C ¥H$), 148

PyTrace_C_EXCEPTION (C ¥&), 148
PyTrace_C_RETURN (C W), 148
PyTrace_CALL (C ¥4, 148
PyTrace_EXCEPTION (C H4), 148
PyTrace_LINE (C ¥%), 148
PyTrace_OPCODE (C ¥ <), 148
PyTrace_RETURN (C ¥H%), 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
PyTuple_GetSlice (C &), 105
PyTuple_New (C &%), 105
PyTuple_Pack (C &), 105
PyTuple_SET_ITEM (C &%), 105
PyTuple_SetItem (C &), 105
PyTuple_SetItem(),6
PyTuple_Size (C &%), 105
PyTuple_Type (C ¥), 105
PyTupleObiject (C Hl o] ¥ & Al), 105
PyType_Check (C &), 75
PyType_CheckExact (C &), 75
PyType_ClearCache (C &), 75
PyType_FromSpec (C &%), 76
PyType_FromSpecWithBases (C &), 76
PyType_GenericAlloc (C &), 76
PyType_GenericNew (C g<), 76
PyType_GetFlags (C &), 75
PyType_GetSlot (C &), 76
PyType_HasFeature (C &), 76
PyType_IS_GC (C &), 76
PyType_IsSubtype (C &), 76
PyType_Modified (C ¥<), 76
PyType_Ready (C &), 76
PyType_Slot (CHo]¥ &4, 77
PyType_Slot.PyType_Slot.pfunc (C ®H H
), 77
PyType_Slot.PyType_Slot.slot (C #HH W
), 77
PyType_Spec (C t| o] & & A)), 76
PyType_Spec.PyType_Spec.basicsize (C™
W ®), 77
PyType_Spec.PyType_Spec.
), 77
PyType_Spec.PyType_Spec.
W ¥, 77
PyType_Spec.PyType_Spec.
), 77
PyType_Spec.PyType_Spec.
), 77
PyType_Type (C ¥5), 75
PyTypeObiject (C H°]E & A, 75
PyTypeObiject.tp_alloc (C WY W), 200
PyTypeObject.tp_allocs (C ¥WH Ha), 203

flags (C ¥ W
itemsize (C ¥
name (C 98

slots (C ¥n] ¥
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PyTypeObject.
PyTypeObject.

192

PyTypeObiject.

190

PyTypeObject.

190

PyTypeObject.

), 190

PyTypeObject.
PyTypeObject.
PyTypeObject.

187

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
.tp_descr_get (C Ay W,

PyTypeObject
198

PyTypeObject.

199

PyTypeObject.
.tp_dictoffset (CHy AL

PyTypeObject
199
PyTypeObject

PyTypeObject.
.tp_flags (C W W), 192

PyTypeObject

PyTypeObject.
.tp_frees (C WY A4, 203

PyTypeObject

PyTypeObject.
.tp_getattro (CHW W), 191

PyTypeObject

PyTypeObject.
.tp_hash (C ¥y W
tp_init (C®H W2 200
.tp_is_gc(CHH A

PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject.
.tp_iter (CHw W

PyTypeObject

PyTypeObject.
.tp_maxalloc (CH¥ ¥H4), 203

PyTypeObject

PyTypeObject.
.tp_methods (C AW A

PyTypeObject

PyTypeObject.
.tp_name (C ¥y W

PyTypeObject

PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.

), 196
PyTypeObject

PyTypeObiject.
PyTypeObject.
PyTypeObject.

202

PyTypeObject.
PyTypeObject.

tp_as_async (CHH HS), 190
tp_as_buffer (C W1 H),

I~

tp_as_mapping (C "Wy ¥ ),
tp_as_number (C Wy W),
tp_as_sequence (C #H
tp_base (C ¥ W), 198
tp_bases (C Wy ¥W4), 201
tp_basicsize (C Wy W)
tp_cache (C ¥ W), 202
tp_call (CEH M), 191
tp_clear (C ¥y W), 195

tp_dealloc (C 8 W), 188
tp_del (C¥H W), 202

tp_descr_set (C WH W),

tp_dict (C W ¥4), 198

.tp_doc (C®H W), 194

tp_finalize (CHH HS), 202
tp_free (C ¥ ¥4, 201
tp_getattr (CHH W), 189

tp_getset (CHH W), 198
), 190

), 201
tp_itemsize (CHH W), 187
), 197
tp_iternext (CHAW HE), 197

tp_members (C W8 W), 197
), 197
tp_mro (C ®H HS), 201

), 187
tp_new (C W1 W), 200
tp_next (C W ¥H4), 203
tp_prev (C®H W), 203
tp_repr (C AW W), 190
tp_richcompare (C # W

.tp_setattr (C W W), 189

tp_setattro (CHH HS), 192
tp_str (CHH W), 191
tp_subclasses (C Wy W)

tp_traverse (CEW W), 194
tp_vectorcall_offset (CH

H W), 188

PyTypeObject.tp_version_tag (C #H
22),202
PyTypeObject.tp_weaklist (CHH HF), 202
PyTypeObject.tp_weaklistoffset (C 'dH
W), 196
PyTZInfo_Check (C &), 130
PyTZInfo_CheckExact (C &), 131
PyUnicode_1BYTE_DATA (C &%), 87
PyUnicode_1BYTE_KIND (C "] 32 &), 87
PyUnicode_2BYTE_DATA (C &), 87
PyUnicode_2BYTE_KIND (C "l 2 &), 87
PyUnicode_4BYTE_DATA (C &%), 87
PyUnicode_4BYTE_KIND (C "] = &), 87
PyUnicode_AS_DATA (C ), 88
PyUnicode_AS_UNICODE (C &), 88
PyUnicode_AsASCIIString (C <), 101
PyUnicode AsCharmapString(Cﬁi§ﬂ 102
PyUnicode_AsEncodedString (C &%), 97
PyUnicode_AsLatinlString (C &), 101
PyUnicode_AsMBCSString (C &), 102
PyUnicode_AsRawUnicodeEscapeString (C
325), 100
PyUnicode_AsUCS4 (C &), 92
PyUnicode_AsUCS4Copy (C &), 92
PyUnicode_AsUnicode (C &), 93
PyUnicode_AsUnicodeAndSize (C <), 93
PyUnicode_AsUnicodeCopy (C &), 93
PyUnicode_AsUnicodeEscapeString (C &
%), 100
PyUnicode_AsUTF8 (C &%), 97
PyUnicode_AsUTF8AndSize (C g<), 97
PyUnicode AsUTFSStrlng(Cﬁ1”U 97
PyUnicode_AsUTF16String (C &), 99
PyUnicode_AsUTF32String (C &), 98
PyUnicode_AsWideChar (C &%), 96
PyUnicode_AsWideCharString (C
PyUnicode_Check (C &), 87
PyUnicode_ CheckExact(C?ﬁL”U 87
PyUnicode_ClearFreeList (C &%), 88
PyUnicode_Compare (C &), 104
PyUnicode_CompareWithASCIIString (C S
22), 104
PyUnicode_Concat (C &%), 103
PyUnicode_ Contalns(CﬁlA)104
PyUnicode_CopyCharacters (C &%), 92
PyUnicode_Count (C &), 103
PyUnicode_DATA (C <), 87
PyUnicode_Decode (C &), 97
PyUnicode_DecodeASCII (C &), 101
PyUnicode_DecodeCharmap (C &), 101
PyUnicode_DecodeFSDefault (C &%), 95
PyUnicode_DecodeFSDefaultAndSize (C S
), 95
PyUnicode_DecodeLatinl (C &), 101
PyUnicode_DecodeLocale (C &), 94
PyUnicode_DecodeLocaleAndSize (C &),
94
PyUnicode_DecodeMBCS (C &), 102

o), 96
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PyUnicode_DecodeMBCSStateful (C ),
102
PyUnicode_DecodeRawUnicodeEscape
22).100
PyUnicode_DecodeUnicodeEscape (C <),
100
PyUnicode_DecodeUTF7 (C &), 100
PyUnicode_DecodeUTF7Stateful (C ),
100
PyUnicode_DecodeUTF8 (C &), 97
PyUnicode_DecodeUTF8Stateful (C &%), 97
PyUnicode_DecodeUTF16 (C &), 99
PyUnicode_DecodeUTFl16Stateful (C 3
99
PyUnicode_DecodeUTF32 (C &), 98
PyUnicode_DecodeUTF32Stateful (C &
98
PyUnicode_Encode (C &%), 97
PyUnicode_EncodeASCII (C &), 101
PyUnicode_EncodeCharmap (C <), 102
PyUnicode_EncodeCodePage (C $), 102
PyUnicode_EncodeFSDefault (C &%), 95
PyUnicode_EncodeLatinl (C &), 101
PyUnicode_EncodeLocale (C &), 94
PyUnicode_EncodeMBCS (C &), 103
PyUnicode_EncodeRawUnicodeEscape (C $F
22,100
PyUnicode_EncodeUnicodeEscape (C &),
100
PyUnicode_EncodeUTF7 (C &%), 100
PyUnicode_EncodeUTF8 (C &), 98
PyUnicode_EncodeUTF16 (C <), 99
PyUnicode_EncodeUTF32 (C &), 98
PyUnicode_Fill (C &), 92
PyUnicode_Find (C &), 103
PyUnicode_FindChar (C <), 103
PyUnicode_Format (C &), 104
PyUnicode_FromEncodedObject (C &), 91
PyUnicode_FromFormat (C &%), 90
PyUnicode_FromFormatV (C &), 91
PyUnicode_FromKindAndData (C &%), 90
PyUnicode_FromObject (C &), 94
PyUnicode_FromString (C &), 90
PyUnicode_FromString (), 109
PyUnicode_FromStringAndSize (C &), 90
PyUnicode_FromUnicode (C &%), 93
PyUnicode_FromWideChar (C <), 96
PyUnicode_FSConverter (C &), 95
PyUnicode_FSDecoder (C &), 95
PyUnicode_GET_DATA_SIZE (C g<), 88
PyUnicode_GET_LENGTH (C &%), 87
PyUnicode_GET_SIZE (C <), 88
PyUnicode_GetLength (C &), 91
PyUnicode_GetSize (C &), 93
PyUnicode_InternFromString (C g), 104
PyUnicode_InternInPlace (C &), 104
PyUnicode_Join (C &), 103
PyUnicode_KIND (C g<3), 87

PyUnicode_ MAX_CHAR_VALUE (C Wl 3 &), 88
PyUnicode_New (C &), 90
PyUnicode_READ (C ), 88
PyUnicode_READ_CHAR (C &), 88
PyUnicode_ReadChar (C ), 92
PyUnicode_READY (C t‘V‘) 87
PyUnicode_Replace (C &), 104
PyUnicode_RichCompare (C &%), 104
PyUnicode_Split (C &), 103
PyUnicode_Splitlines (C &%), 103
PyUnicode_Substring (C &%), 92
PyUnicode_Tailmatch (C &), 103
PyUnicode_TransformDecimalToASCII (Cf:ﬂ'
), 93
PyUnicode_Translate (C &%), 102
PyUnicode_ TranslateCharmap (C&4), 102
PyUnicode_Type (C HS), 87
PyUnicode_WCHAR_KIND (C "] =2 &), 87
PyUnicode_WRITE (C &), 88
PyUnicode_WriteChar (C &), 92
PyUnicodeDecodeError_Create (C <), 30
PyUnicodeDecodeError_GetEncoding (C &
), 30
PyUnicodeDecodeError_GetEnd (C g<), 31
PyUnicodeDecodeError_GetObject (C &),
30
PyUnicodeDecodeError_GetReason (C &),
31
PyUnicodeDecodeError_GetStart (C &),
30
PyUnicodeDecodeError_SetEnd (C g<), 31
PyUnicodeDecodeError_SetReason (C &),
31
PyUnicodeDecodeError_SetStart (C &
30
PyUnicodeEncodeError_Create (C ), 30
PyUnicodeEncodeError_GetEncoding (C &
), 30
PyUnicodeEncodeError_GetEnd (C &), 31
PyUnicodeEncodeError_GetObject (C &),

3H),

30
PyUnicodeEncodeError_GetReason (C &),
31
PyUnicodeEncodeError_GetStart (C &),
30

PyUnicodeEncodeError_SetEnd (C g<), 31
PyUnicodeEncodeError_SetReason (C &),
31
PyUnicodeEncodeError_SetStart (C &),
30
PyUnicodeObiject (C Hl ] E &2), 86
PyUnicodeTranslateError_Create (C &),
30
PyUnicodeTranslateError_GetEnd (C &),
31
PyUnicodeTranslateError_GetObject (C St
), 30
PyUnicodeTranslateError_GetReason (C St
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2,31 "5 29
PyUnicodeTranslateError_GetStart (C & single dispatch (AZ tj2)x]), 227
), 30 SIZE_MAX, 80
PyUnicodeTranslateError_SetEnd (C &%), slice (£8Fo|), 227
31 special
PyUnicodeTranslateError_SetReason (C& method, 227
%), 31 special method (54 WA X), 227
PyUnicodeTranslateError_SetStart (C & ssizeargfunc (CHl°]E &4, 209
2, 30 ssizeobjargproc (C Hl o] ¥ & 4l), 209
PyVarObject (C H o] & &A), 176 statement (%), 227
PyVarObject_HEAD_INIT (C®l=a &), 177 staticmethod
PyVarObject.ob_size (C W1 ¥, 187 W& sk, 178
PyVectorcall_Call (C &%), 189 stderr (in module sys), 145
PyVectorcall_NARGS (C <), 59 stdin
PyWeakref_Check (C &%), 125 stdout sdterr, 137
PyWeakref_ CheckProxy (C &%), 125 stdin (in module sys), 145
PyWeakref_CheckRef (C &), 125 stdout
PyWeakref_ GET_OBJECT (C &%), 126 sdterr, stdin, 137
PyWeakref_GetObject (C &%), 126 stdout (in module sys), 145
PyWeakref_NewProxy (C g), 125 strerror (), 24
PyWeakref_NewRef (C &), 125 string
PyWideStringList (C Hl o] &4]), 152 PyObject_Str (C function), 57
PyWideStringList_Append (C &), 152 sum_list (), 8
PyWideStringList_Insert (C &), 152 sum_sequence (), 8,9
PyWideStringList.items (CWH W), 152 sys
PyWideStringList.length (C®W® ¥, 152 25,11, 136, 145
PyWrapper_New (C &), 123 SystemError (built-in exception), 117
Q T
qualified name (B73}E o] &), 226 ternaryfunc (C dl o] ¥ & 4]), 209
text encoding (H|AE Q13 4), 227
R text file (9AE 519), 227
realloc (), 167 traverseproc (C ol 3 4]), 213
reference count (Zx 3 4), 227 triple-quoted string (4% W% d 4
regular package (BF 3 7] X)), 227 4), 228
releasebufferproc (C o] & & 4l), 209 tuple
repr AR, 105
WA g4, 57, 190 W7 g, 64, 108
reprfunc (C t o] & Al), 209 type
richcmpfunc (C 8 o] ¥ & 41), 209 AA, 5,75
Wt =, 60
S type (), 228
sdterr type alias (& o dzgjo]2), 228
stdin stdout, 137 type hint (3 WE), 228
search U
path, module, 11, 136, 138
sequence ULONG_MAX, 80
A, 83 unaryfunc (C | °] €] §4]), 209
sequence (A| @), 227 universal newlines (UYWA= d7),228
set
A, 11 \Y
set comprehension, 227 variable annotation (HS4 o] =E|o]A), 228
set_all(),7 vectorcallfunc (C ©l o] ¥ & A)), 208
setattrfunc (C H o] ¥ & 4l), 209 version (in module sys), 138, 139
setattrofunc (CH o] ¥ & 4l), 209 virtual environment (7} 373), 228
setswitchinterval () (in module sys), 140 virtual machine (7} 7] A), 229
SIGINT, 29 visitproc (CH|olE &4)), 213
signal
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X PEP 623, 86
|81 P2 e el PEP 3116,228
_ _import_ ,40 PEP 3119,57
abs, 61 PEP 3121,118
ascii, 57 PEP 3147,41
bytes, 57 PEP 3151,33
classmethod, 178 _ PEP 3155,226
compile, 41 74 A
divmod, 61 exec_prefix,4
float, 63 PATH, 11
hash, 59, 190 prefix, 4
int, 63 PYTHON*, 134
len, 60, 63, 65, 107, 110, 112 PYTHONCOERCECLOCALE, 162
pow, 61, 62 PYTHONDEBUG, 134
repr, 57, 190 PYTHONDONTWRITEBYTECODE, 134
staticmethod, 178 PYTHONDUMPREFS, 186
tuple, 64, 108 PYTHONHASHSEED, 134
type, 60 PYTHONHOME, 11, 134, 139, 158
2= PYTHONINSPECT, 135
main__, 11,136, 145 PYTHONIOENCODING, 137
thread, 142 PYTHONLEGACYWINDOWSFSENCODING, 135
builtins, 11, 136, 145 PYTHONLEGACYWINDOWSSTDIO, 135
signal, 29 PYTHONMALLOC, 168, 171, 172
sys, 11, 136, 145 PYTHONMALLOCSTATS, 168
PYTHONNOUSERSITE, 135
Y PYTHONOPTIMIZE, 135
s}o] % A} A ok PYTHONPATH, 11, 134, 158
PEP 1,226 PYTHONUNBUFFERED, 135
PEP 7.3.5 PYTHONUTFS, 162
PEP 238, 19, 221 PYTHONVERBOSE, 135
PEP 278,228 7
PEP 302,221,223
PEP 343,219 Zen of Python (3} Al), 229

PEP 362,218,225
PEP 383,94,95
PEP 384,13

PEP 393, 86,93
PEP 411,226
PEP 420, 221,224,226
PEP 432,164
PEP 442,203
PEP 443,221
PEP 451,120,221
PEP 484,217,221,228
PEP 489,120
PEP 492,218,219
PEP 498,220
PEP 519,226
PEP 525,218
PEP 526,217,228
PEP 528,135
PEP 529,95,135
PEP 538,162
PEP 539, 149
PEP 540, 162
PEP 552,157
PEP 578,39

PEP 587,152
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