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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 applica-
tions 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.
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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).

ZF31: 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.

It is recommended to always define PY_SSIZE_T_CLEAN before including Python.h. See <1 A} & A3} 2k
<= 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 in-
stallation directory specified to the installer.

To include the headers, place both directories (if different) on your compiler’s search path for includes. Do not place
the parent directories on the search path and then use #include <pythonX.Y/Python.h>; this will break on
multi-platform builds since the platform independent headers under pre £ix 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
tobe extern "C". As aresult, 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 switch statement for which all possible values are covered in case statements. Use this in places where you
might be tempted to putan assert (0) or abort () call.

B A 3.70] &7}

Py_ABS (X)
Return the absolute value of x.

4 Chapter 1. Introduction
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WA 330 27}

Py_MIN (X, y)
Return the minimum value between x and y.
B A 3.30] F7}.

Py MAX (X,y)
Return the maximum value between x and y.
WA 330 =7}

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

B A 3.40] =7}

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

WA 3.690 7}

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 an
unsigned 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] =7}

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 (void);

H A 3.89] 4] ¥ 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[] = {
VIR
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
/S

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

1.3. Useful macros 5
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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}
bi

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 PyOb ject, only pointer variables of type PyObject * can be declared. The sole exception
are the type objects; since these must never be deallocated, they are typically static Py TypeOb ject objects.

All Python objects (even Python integers) have a type 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 increment 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 reference count as there are distinct memory
locations in virtual memory (assuming sizeof (Py_ssize_t) >= sizeof (void*)). Thus, the reference count
increment is a simple operation.

It is not necessary to 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

6 Chapter 1. Introduction
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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_DECREEF on it when the reference is no longer needed. Ownership can also be
transferred, meaning that the code that receives ownership of the reference then becomes responsible for eventually 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.

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)i

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

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

Here, PyLong_FromLong () returns a new reference which is immediately stolen by Py Tuple_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, *list;

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

It is much more common to use PyOb ject_SetItem () and friends with items whose references you are only borrow-
ing, like arguments that were passed in to the function you are writing. In that case, their behaviour regarding reference

1.4. Objects, Types and Reference Counts 7
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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; 1 < n; i++) |
PyObject *index = PyLong_FromSsize_t (i);
if (!index)

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

return 0;

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 reference you get is the
only reference to the object. Therefore, the generic functions that return object references, like PyOb ject_GetItem ()
and PySequence_Get Item (), 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 (), youdon’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 *1list)

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

n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; 1 < n; i++) {
item = PyList_GetItem(list, i); /* Can't fail */
if (!PyLong_Check (item)) continue; /* Skip non-integers */
value = PyLong_AsLong(item);
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += value;

(TH& ST Aol A1)
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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 += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */

}

return total;

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 exceptions
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 en-
counters 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.

1.5. Exceptions 9
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Exception state is maintained in per-thread storage (this is equivalent to using global storage in an unthreaded application).
A thread can be in one of two states: an exception has occurred, or not. The function PyErr_Occurred () canbe 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 nor 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:

int

incr_item(PyObject *dict, PyObject *key)

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

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

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

const_one = PyLong_FromLong (1L) ;

(TH& ST Aol A1)
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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 */

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.

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 function is 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_TInitialize () doesnotsetthe “scriptargumentlist” (sys.argv). If this variable is needed by Python code that
will be executed later, it must be set explicitly with a call to PySys_SetArgvEx (argc, argv, updatepath)
after the call to Py Tnitialize ().

On most systems (in particular, on Unix and Windows, although the details are slightly different), Py Tnitialize ()
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 interpreter executable. In particular, it
looks for a directory named 1ib/pythonX. Y relative to the parent directory where the executable named python is
found on the shell command search path (the environment variable PATH).

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

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

1.6. Embedding Python 11
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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 _Initialize ())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 _TsInitialized () 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-pydebugtothe . /configure command. Itis
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 a
test_c_api () method.

* 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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PyFrameObject
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QD) ol &f ol s Fot= WA, A= 5573.% = (upetA A5t S aE) o9 & wrekghth

5.1 QA e} #]-5-7]

void PyErr_Clear ()

AN BAZIE Atk o H EA7)7HAHE o] 97 o @ B3t YUk

void PyErr_PrintEx (int set_sys_last_vars)
EZE EFo)]AME sys.stderr® O]Jﬂ‘fﬂ-_’ o # EA7IE A& Yth o8] 7} systemExit 7} o}y
gh o] Afole Edlolam o] A= A okl sfo] W L2 A A= SystemExit I 2o) o5 A F A
g T== FEFPUh
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N2 EA 7L AT Ao R o] Fg TEFAA L, 1A pow X F A o2l b BA T
Yok
set_sys_last_vars7}0°] o}U ™, M4 sys.last_type, sys.last_value ¥ sys.last_traceback

L 2ol E =99 ¥, gk Y EFojavlo g AA=E T

void PyErr_ Print ()
PyErr_PrintEx (1) 9] Béfé}

void PyErr_ WriteUnraisable (PyObject *obj)
B A o] 2] 2} obj SIAFE AFRE}e] sys.unraisablehook () & &3}

°] ﬂEl e o7 AAE A, A = ElEW} *‘Zﬂi oS AN 5 Y& v sys.
stderrol A3 WAIAE AU ol & = el_ () WA=olA o7} 2y e o) g
Y.

o e AL ¢ gl o9 7B s Al she T At objE TS H YT 7he 3, oby
<] repro] 7331 Wl Al A of] 14 Ut

ol e Tl S AAH ] JofoF T

5.2 ]| 9] I 2] 7] 7]

o] 5L A 2= o TAZE AATE=d 2ol Utk HE H5), olE T+ F AR =
At return oA AFS S NULL Z I HE HHEE Y T

void PyErr_SetSt ring (PyObject *type, const char *message)
o] A ol el A7 E A 3= 7}1”“‘““’1 AU A HA AR = o9 F& ARFYTH &
wlA oi Z 99 = Y yrt} o & E0] PyExc_RuntimeError. X 3 4E Z7AZ2 a7}

QAT 5 WA s ol g Bl A AUt ute-8 oA TlmE g T

void PyErr_SetObject (PyObject *type, PyObject *value)
o) $5 5 pyirr_setstring ()3 SASHA T, 9o “gol sl Q)9 wol W AR E AR Y 4
U,

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ©] &= o2 A 7|2 A A3t NULLES WSk o} exception-S 3} o)
W o 9] Fej o) ok FUTH formarsh T w7} WAt ol 2] WA A S EAEE o) Ego] Bk
PyUnicode_FromFormat () oA}t 22 ol u] e}l k& Zr5Uth formar2 ASCH AT HH EAE Y
k.

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr Format ()2 Z2A 9 7FH 7|9 AR} Al va_list AAE
Uk,

B A 3.50] &7}

void PyErr_SetNone (PyObject *type)
o] AL pyErr_SetObject (type, Py _None)d &% & JYrch

int PyErr_BadArgument ()
o] AL PyErr_SetString (PyExc_ TypeError, message) & Y T P Yt} o 7] A message=

AR ARz Y Adte] T2 S b ok R i &y ok

PyObject* PyErr_NoMemory ()
Return value: Always NULL. ©] 212 PyErr_SetNone (PyExc_MemoryError) & £ ¢ E‘?‘j
NULLES ¥ A AA & = W27 =< v return PyErr_NoMemory () ; BF1

91Ut
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PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C gto] B & 2] $t7} of| 2] & Rkl C i errnog AR WS wf oo & &
AN 7= AY FedUth A AR 5 o] A4 errno grol i 7 AA] FEo] (strerror () oA E-2)
ol AR A FE AA S U= v}, PyErr_SetObject (type, object) & T &Y th 74
20| A, errno Fto]l A|2d”l S 0] FHE U SS UEFW &= EINTRO| W, PyErr CheckSignals ()&
TEsta o] Ao] olg] A7 E AASH, 4P E I E FUth o] 5 A NULLES HHES] A, Al
H ez oigt s g4 Alad" TE0] of|HE WSS u)] return PyErr_SetFromErrno (type) ;
olgtil & 4 s Yth

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
Return value: Always NULL. PyErr_SetFromErrno ()2} S+ AFSHA| 9, filenameObject 7} NULL ©| o},
type2] A Al WA w7} 2 A" ks F71 52 o] 5 Uth 0SError o €18 B9, o9
A2E 20| filename A ERREE Ao ote vl AHEHUTH

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,

PyObject *filenameObject2)
Return value: Always NULL. PyErr _SetFromErrnoWithFilenameObject ()2} FAFSHA v 5 7119
dE S FAste T AN o o2 E A7 7] A8 F A stdE AAE AP

WA 340 7}

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()2} FAFSIA 9 2td ™
o] C _E_Z].Oéi X‘“%% 1/] T;]— ﬁlename% TL]-OE] /\],/_\_Eé,] ?_]i% (os.fsdecode () )»(—3—i qi% % 1/] D]'
PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsErrorS WA Z7]E= HY Ste-dUth 09 ier®E SE3HH,
GetLastError () oA widd o8] T =7} thAl A Yl Win32 84 FormatMessage ()
E E&31o ierrol U GetLastError () 7FAlE s ol 8 ZE= 95 AH S A2 oh3, A HA 5
o] jerr Zkol 1 F WA 3= o] (FormatMessage () oA AL2) | ol 2] WA X< E= AAE YA
t}2, PyErr_SetObject (PyExc_WindowsError, object)E T&3 Yt} o] &4 A NULL
& wEF

7HEA A=

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () & A, WA 24 o 2] & 2 A3}
£ 27b U WS e,
7H873: AR

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)

Return value: Always NULL. PyErr_SetFromWindowsErriWithFilenameObject () 2 FAFSFA] Wt
gd o] C ExXEE AZH YL filename2 3L AJAH® 21 F Y (os.fsdecode ())&

Yo
e AL

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyOb-
Ject *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObiject () &} A, ¥
A o8] F2 A sk F7F i) W7t s Utk
7H873 AR

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

name2)
Return value: Always NULL. PyErr _SetExcFromiWindowsErriithFilenameObject ()2} FAFSHA]

7 5 W) QW AR S wokE gyt
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7He gL
H A 3.40] 27}

PyObject* PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *file-
name)
Return value: Always NULL. PyErr_SetFromWindowsErriWithFilename ()2} AR, A Z o

S g AAsE 37l M} g

718 A=

0

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportErrorE YA 7] &= AL 4 d Ut msgs ol 9] H A A] X4
Z AAE YUY & O NULLe] E = =, name path= 2+ 72} ImportError®] named path o] E 2] H
EE“@QHW

B A 3.30]] &7}

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
Ay o ] of] th 3k 3} (file), & (line) B 2 = Al (offset) FH S AAdUTE A o] €] 7} syntaxError
7hobU®, F7F ol EB R EE AA o], o9 A4 5t AlaFlo] ol 9] 7} syntaxErrorghal A Zbst7
T,
WA 340 27}

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr SyntaxLocationObject () 9 ¥ <23} A 9l filename S 3L Al A~ ® ¢ 7 9 (os.
fsdecode ()94 R YE = vlo| E 149 YU th

B A 3.20 &7}

void PyErr_SyntaxLocation (const char *filename, int lineno)
PyErr_SyntaxLocationEx () £} 8]523}A] 9, col_offset # 7] ¥l 4== A =5 U}

void PyErr_BadInternalCall ()
o] AL pyErr_SetString (PyExc_SystemError, message)d &Y A YY) o714 message
HALAE 5] sto]R/CAPL &) o] AR H JAAE S E2H U= Ut ti R W&
F9UY
6] .

5.3 7 3 235} 7]

o] &8 AL3to] C ZEo A A1E WPIA4 A L. Fo]H warnings EEANA 2 W A3 ?; 22 1)
31‘3’15]"/]‘;} AREH o7 sysstderroﬂ 733’— HAIZAE A FUch; 22 vk AR AL E o 2 A st e &
ARPYE TE Jom, o] A7 Utk A3 gx o] FAE A& o] F7h o9& A= A=
byttt of| 9] 71 g oA ‘3%’31_ HSh 352 00] a1, ol 9] 7F A et 1 U Th (BAL WA A 7F A A =
A H =A 1t o 2] 9] o] F5 AT+ S =AU} o9 7B, SR FdA QL
&) A2l E Tl oF FUTH(ANE =91, § Py DECREF () &}al o 21 3k-2 vk oh.

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
A v A S LU category AAFE AL HF (oL E %5—5}’3 Al ) v NULL ) Y o} message
QA= UTF-8 & 1 Z YA EAD YUt stack_level2 28 | d & A| o= Itk sid &~
ZHAoA AR AP =2 T ZoA A7 LA 5"1413]— stack levelO] 1°]¥ PyErr WarnEx () =
Zole P4, 20 190 B4, 55,
1 HFEE PyExc_Warning®] A H Zd2ojok Yt} PyExc_Warning2 PyExc_Exception
ABE ZFH2YYY; 712 F 31 HFEE PyExc_RuntimeWarningQUTth & glo| W A HFE=
olgol i 4w WF o AT A Wz AFHY
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73 a1 A of of] T & AbA| 7 141%8,warnings 2E AWM Y & AN s
4L Aol & #13 C API= gls o

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, Py-
Object *path)
Return value: Always NULL. PyErr_SetImportError () & uj-$ 8|3} A g o] S dAl A Z
ImportError?] ME Fej2E AFT + Y5

WA 3.690 7}

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, Py Ob/ect *registry)

EE AL oEYREE YAALE 11101 st A A WAAE TFF YT o] A2 sholH T
warnings .warn_expllc1t () of Tk st 2 -ﬂ Aduth AAMSTF RS2 A7E 1
2o AHE 7R g do ta moduleT} registry A AFS NULLE A A3 oF 3F T},
WA 340 37}

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

char *module, PyObject *registry)

message2} module©] UTF-8 Q1 F QH F X} Qo] 31, filename2 3} A|2H”l Q17 o] (0s. fsdecode ()) o2
HgIagdets A2 AYstd PyErr WarnExplicitObject () & FFAFE U T

e

234N S

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
PyErr_WarnEx ()& FAFSE 8+ A| 9k, PyUnicode_FromFormat ()& AF&3te] A3 WA A& =W
st} formatS ASCIL Q175 & —rx}oﬂ QU t}.

WA 3200 F7h

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} f-AFSE &= ] 9k, category= ResourceWarning®] 1l sourceE warnings.
WarningMessage () & A&t}

WA 3.60 F7}

5.4 <2 %1]7] 23]3}7]

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. |2 EA| 7|7} A A= =4 H
type(PyErr_Set* () &Y PyErr_Restore () o the vl 9t S & 0] A M A
A 2] kg o ¥, NULLS WhHhU o} o 3 o] Whek ghofl o & 2 & A /-1 R
B2} Qs

. AARE oW, o9
?Bbé%%@ﬂﬂf“
Qko}A], Py DECREF ()

] L. (%Eﬂé ‘ﬂlﬂ/l o o9 7k S Al gl o] AL, o Aat o 9] o]

3
A
ME ZAAD 5 lojA HlaE Asfstr] ﬂ HD})

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) =539 Lot AR A
A

A 912 W e £33 oF FUTH N9 7h A ko vl m e o

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

given o 2] 7} exce] o 2] @3} LA 2 WY T exc7t S AA o)W, giveno] A H S22
Adadad wi= g vhahghy exc7]' FEold, FEol e ZE Y F (AL AME FZ2= A

Hoz)e A 93 A4 gk,

5.4. o|& E4]7] 23]3}7] 27
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void PyErr_Fetch (PyObject **ptype PyObject **pvalue, PyObject **ptraceback)
FaZt Add Al A i g o 2A7IE AWUth ol¥ 32A]7] } a7 = A
2 NULLE AAFYS AAFH A, AYPAL AN Z AA o thE F2E ool &Ik
@t =dlo] 2 AA L g AR 124 4 W= NuLLd S 95U

F3: o Pk YA 02 o9 8 25 of s TE o B4 71 & AN A2 ARSI 25 of
ol= 3

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 *tmceback)
Al AR & ole] BAZ1E AR T o2 A7) 7F o] A= o] o™, WA AP/t A7t
NULLo] |, ol & A1 7] 7} AY A Yt} NULL type & H7 NULL 0] o} value U} traceback & A &3}4]
TR, o9 2 Zefao]of itk FRH o9 Folu gt Xd%ﬁ}xl TR Al L. (o] H 3 A=
Rkt 5ol ] Pfxﬂﬂt‘“gﬂ‘%l’%) o] $E2 7 A gt FRE 1117%5“4@ T= Aol 7
7“iﬂ°ﬂ Eﬂa = % frofof sty TF Foll& He ol H T 2 E 4fokA FUTh (o] AL ol

QTHY, o) BT A8 A wHIA ©. A WS Th)

mlméﬂl

Fa: o] F5 gk o7 o FAVE A H R AFst BAG) of 3= T =0 ATk AL H Y
ok AA ol e} BA171E A% }E%?i PyErr Fetch()S AE3IAA L

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

S AZolA, okl o] pyErr Fetch () 7k W8Sk 32 “Hl A3 H e ¢ AFUTh S, FexcE
Zojs A ) A W rvale 2L Feao] Aab AT ol UL o] Pk of AS e AE AsE A
st v ST 5 ATk gtel ofu AFskE o] 9o, off A% dojupA] spEUch Add
Atse s TS s FEEYTh
F31: o] o g] gholl _ traceback_ OJEZHEZ EA A O T HAASHA ST EFo|AWMS
A A s oF S, e 2L F7F Auislo] DR gk
if (tb != NULL) {
PyException_SetTraceback (val, tb);

}

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
sys.exc_info () 2 ¢ A% 2L, & BEE APUch o] A2 A2 WP S A&7 oma} o]
2217 o 9 2 A1 ATk Al A0t @ Al 225 WU o] % o] = 20 nuLLd 4 %]

t}. ol K A E AR G

—.~
&,
Ir

$3: o 4ot ANAoz 9 E At mEolAl 485 A Salth 288, mE e
9 AUE A= ABe HAN L T ) A D 5 AGUTE A9 HHE BAAAL AW
PyErr SetExcInfo ()E AFESHA Al L.
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WA 330 27}

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
sys.exc_info () 2 ¢ A 22, o9 JEE A FULh o] A2 =2 B3 o 9] 7} op
ojml 22 o9& 7t Ytk o] e AR FxE FHUTH ol AHE A, A AR
20| NULLS AREAIAI 2. Al Aol e QuEA ] AL, pymrr Restore ()& REIIAAL,

L=

)

= ro) N
F3: o] FeE A

R ERER L
PyErr_GetExcInfo ()5 A& Al L.

NEHA A5
%4
I=]

1= |

W7 3.30] 7%

5.5 A2 A zst7]

int PyErr_CheckSignals ()
o T4 3ol 2] A1 Aelsh 45 AU Th Do) ZR A% AEH SEA BAsHT, 19

od, g Al ag i%i]ﬂ SEYUYrTh signal EEC| XYW, go|H o ® 2 H A1 HE 7 E
E%UL T AHEUTE BE A9, SIGINT«] 7]E B 37+ KeyboardInterrupt 92 & WA A7)
AU A9 7F TS o2l FA 71 A T Bt 18 AT 194 ow g

1w —

= WU oY B 71 o) -l AT A AAAAY AAAA =+ A5 Uk

]rmmq

of

X
-
o =2

void PyErr_ SetInterrupt ()

SIGINT Al =29 a#E AlEH o] dd Ut thgol PyErr CheckSignals ()7} &% 4,
SIGINTOl| thst shojH Al2d A2l 717t E&g Ych

SIGINTZ} 3Fo] Mo A %] 2] 5 A ¢ W (signal.SIG_DFLO]U signal.SIG_IGNO 2 A A E o] A)),

o] G4t ot FUE 2AFA FEUTh

int PySignal SetWakeupFd (int fd)
o] fEAE Gt Aol 24 Wkt A1 WIS B Hhe] = /S5
A AU T fdis W] Bz olojof Fth. ol o] 52 7 &AE whag

-1 7s S AT UY; oZol 27 AH YU o] AL Fo]H signal.
set _wakeup_£d () & F5 AT, ol H AA= gl Ut fde 783 31 7lE Ao oF Iyt &
=g 2= °ﬂ/ﬂ‘?_ S E5ofoF g

‘sz 35014 A A=A, T oA 2A W= ALF U

rlr

3 A EA2

5.6 ol¢] Fe &

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] 82 E] &4+ A] o9 S5 WE T 93U T name QA= Al
2] 9] o] &, module.classname J A9 C EXYFo]o]of g T/}. base2} dict QA= AwWlA © 2 NULL
Ayt o] A 39 Exception(ColA PyExc_Exceptionl @ AN AT 4= 5 Uth oA A4 H
Zel2s A7} BB ol QU

A Zehasl noaule ol SdHEtnane 4] A WA L8 @Ak A2 4352 2
2 0] B & vhA R R (uhA 8 g 7)) 2% AR UT base ARE DA W] 2 S AF AR5 v
AT 5 ATk el Falau 2ol ao FE 5 AU dia AR 22 W59 A=)
94 UelE A5 o A8 5 Utk
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PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
ject *dict)

A £l

oF

[o

Return value: New reference. M2 -8 ol|2] Fd2d S2EFHS GA o ¢+ o= A
PyErr_NewException ()3 Z44Yt}: dOCO] NULLO] 0]-1/] , o9 2 EH/\Oﬂ i3t =A~E

Hyth
B A 3.20] F7}.

oo g

> o

oE U

5.7 ol 2] AA|

PyObject* PyException_GetTraceback (PyObject *ex)

Return value: New reference. 0] oA _ traceback__ & T3 & ﬂ/\ g FPd=MNMELS ZAXRZE 99
o A E Ef o]l S uistshyth dAHE EF ol o] glod, NULLS ¥HEHg U o}

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
99 HAD Edo] ML p= AP FUTH A2 W by None AL A L.

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. 3}01 2 of] A context_§ E5] AN T S5 Q= A FRE A9}
2E AL (G2 of9) 282, ol AL A B w5 ek BARSUHE NBFUIG, A2
Ad~E7}glo W NULLS e o

e

2

void PyException_SetContext (Py Objecl *ex, PyObject *ctx)
2ol AFEH AHAEE o2 AARYTH A8 H NULLES AFEBHA A L. erx 7} ol 2] Q1 AB A Q1R
st Uﬂ@/\h HT‘/P- o] 21L& cxoll h gk F2E S HYTH

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. S}o] oA __ cause_ & E3J ey
Hol(of 2] Q2B A1} None, raise ... from o7 dAE Yt S wiEghyh

=
12
=

void PyException_SetCause (PyObject *ex, PyObject *cause)
oot AAH DAL cause= A A 3T} Z]—rﬂﬂ H NULLS AFESHA Al L. cause”} of| 2] Q1A~E AL}
None 91 Z] &ol3l= & AAL= 95Ut o] AL caused]] ] 8 = - Yh

1353
_ _suppress_context__ & 0] o] 9 & FA|F O E TrueE AAH YL}

-|~ ﬂl]o
_|_,

5.8 SU T X o A

OE g CollAd FUZE A9 S B s4s e vl AHgH

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 X reason ] E 2] HEE A& 3}
UnicodeDecodeError A& w5 Yt} encodingT} reasonS UTF-8 2 A7 QP& x4 Ytk

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 X reason 9] E B HEE A& 3}

UnicodeEncodeError AAE 95 Yt} encoding™} reason< UTF-8 2 Q1 ZHJH E2E Y Yt}
WA 3.38E #2311

Py_UNICODE+ Tto]# 338 E g X% 15 YTl PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)E Olo]1d o)A AL
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PyObject* PyUnicodeTranslateError_Create (const Py UNICODE *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
Return value:  New reference. object, length, start, end H reason 9] E B HEE Al-& 3}
UnicodeTranslateError AA|E W5 Yt} reasonS UTF-8 2 QA1 Z QA E X< Yt}

WA 3.35E #%:3.11

Py_UNICODE+ Tto]# 338 E g A5 5 YTl PyObject_CallFunction (PyExc_UnicodeTranslateError,
"Onns", ...)E ulo]1g o] AL

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. 501 R ]| 9] A A | encoding ©] E 8] HE & ul3+g o}

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetObject (PyObject *exc)
Return value: New reference. 501 7 o] 2] 2 4| 2] object 2] E 8] HE & Wt}

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)
FoA R A 2] AR start AE B FEE 7HA LA #startol] 8 X F T} start+= NULL O] ofu] o] of gt
35 02, As)ste 12 W

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
Zo1 21 ol 9] AR start o £ FES stan 2 ARG AFFE 02, A -1 Bk

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)
Fo017 o 9] AR end O E ] HEES AL #endol WX FUTh end= NULLo] o}1] o] of gk,
435 02, A3l shd 12 wkag o,

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)
Z0)71 o] 9 AR end o EFHEE end= AATUTE HFHH 0, A5 5 -1

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. =01 R | 2] A A 2] reason o] E 8] HEE w33},

r,
]
<
o

o
r]I.

int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
TR o9 AAY reason AE B REE reason® 2 AZ U TH AF3W 05, Aofstd -1& whEg

Y.
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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 mod-
ules. 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)
AAH C 52 T Fo0| o 2= 82 e AFS EAGY
USE_STACKCHECK7} 7g,]5] QO ™, o] 4= Py0S_CheckStack ()2 AFE31o] OS ~8lo] S HEZ=E
HA=A AAFUT ©] B¢, MemoryErrorE A4 3kl 0] obd g2 vkt
2 ok @4 A A Se] 2SR EA FAFUTh o] 49, RecursionError7t A4 H 1 09] ohyd
ghol WHEkE Utk 12 4] 9how, 00] W th
where should be a string such as " in instance check" to be concatenated to the RecursionError
message caused by the recursion depth limit.

void Py_LeaveRecursiveCall ()
Py_EnterRecursiveCall () & Z£33UT} Py _EnterRecursiveCall () & Z+ AZ A0l &

oh 3 WA 52 o] ok g ok,

-

g0l ol U3 cp_reprg Lubad FASEE A AN A2l LU 28L HB I 2
SO, tprepr® £ BE BANA A AAE F AT ok T T F Bt ol 152 FA BE U
AP A} 0] 5L reprlib.recursive_repr () o thstC =S5 E Yt
int Py_ReprEnter (PyObject *object)
TS ZAE7 AS tp_repr 78 A& A S YT
AA 7} olu] A Qo H, T F A4E NI YL o] A tp_repr +HL £ UEWE
TAE AAE W of YT oA E 9], dict A= (... E WS list A= (... 1E
wagh o,
A Agtel] st e 59 A-E U o] A tp_repr 7HE YHHH 0 ® NULLS
W) oF gl

a7 ko, s 08 Skl tp_repr 7L AR ASE = FUTh

fus

void Py_ReprLeave (PyObject *object)
Py_ReprEnter ()& 253Uttt 02 W335t= Py _ReprEnter () &ttt sk AR 5 &5 of Ut}

5.10 & 49

BE H2 shol A o9& byExc_ o 3ol A o) o] Fo] 2= ol A WS R AFH ULk pyobject
FAUTh 2T Fehs AR AUk S A, Thee BE WS Yk

Cole ERRRE =
PyExc_BaseException BaseException (1)
PyExc_Exception Exception ()
PyExc_ArithmeticError ArithmeticError (1)
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError

BEE ERC I ES
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£ 1- oA ol Aol A A%

Col=

ol ol 2

[m

fr

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 (D
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError

PyExc_NotADirectoryError

NotADirectoryError

PyExc_NotImplementedError

NotImplementedError

PyExc_OSError

OSError

@

PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError 2)
PyExc_RuntimeError RuntimeError
PyExc_StopAsynclIteration StopAsyncIteration
PyExc_StopIteration StopIlteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError

PyExc_UnboundLocalError

UnboundLocalError

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError

UnicodeError

PyExc_UnicodeTranslateError

UnicodeTranslateError

PyExc_ValueError

ValueError

PyExc_ZeroDivisionError

ZeroDivisionError

PyExc_ChildProcessError,

33 9 ZF 7F

PyExc_BlockingIOError
PyExc_ConnectionError,

PyExc_InterruptedError,

PyExc_BrokenPipeError,
PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,

PyExc_FileNotFoundError, PyExc_IsADirectoryError,

510. & 49
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PyExc_NotADirectoryError, PyExc_PermissionError, PyExc_ProcessLookupError 9

PyExc_TimeoutError+s PEP 3151 u}g} = = 54Ut

WA 3.59] 7} PyExc_StopAsynclteration ¥} PyExc_RecursionError

WA 3.60] 7}: PyExc_ModuleNotFoundError.
&2 PyExc_OSError®] thst S84 A Jut}:

Col& rE
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError 3)
WA 33004 | o]H S EH L EEY o9 FolFHTh
T E:
(D) o] A2 & £F Aol theh o]~ Fef = d Yt
(2) A=A Zgg Ut A A2l 7] vj 2 & MS_WINDOWS 7} A o] & Y= Bl 2~ Edto] o] & AH-8h=
FEE HIHYA L

BEEZE shold A1 WFE pyExc_ Flol 3ol dl o9 o] Fo] 2+ o] g9 AY W2 AFHUL
Pyobject * YUtk BF S AR Utk AL A, Lo n e magut
Cole SFol A ol & =
PyExc_Warning Warning H
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

¥ & 3.20]] 7}: PyExc_ResourceWarning.

EE:

() ol AL e BE AL W5 Wolx Zexgyrh,

34
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4 714, Coll A ol 3
A7A rd e e A e S

o lo
i e
PAUBL)
2 1l

M
lru fols

m

6.1 & A A -+l E

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. patholl o) SF 3} d AJ2~ 8] 3-8 W3Sty o} A A 7 stro| U bytes A o]
W, Zx 347 =271yt AA| 7 os.PathLike QA Ho]AE L&, fspath_ () 7} strut
bytes 2 zﬂ d o vkt g Utk 28X ¢4 oW, TypeError7F @A 3131 NULL O] WHEHE Yt}

B A 3.60] F7}.

int Py_FdIsInteractive (FILE *fp, const char *filename)
o & ol flename?) EE VO S fpF v oz HEFY F0°) hUThE MBI
isatty(fileno (fp)) 7} Z9l Lo AU Uth A 22 Py InteractiveFlag7]— Zrol,

o] G4 filename % SVE 7 NULLO] A} o] 20] £AE 1<stdin> ' oIt} 222" F Shg} 2L W%

e 2 wisksh o}

void PyOS_BeforeFork ()
ZEALZ2 Ao U FUE BoIshe B cork ) 1 WA L2ALE RAISE RAG B
Z=07] Ao E&sfoF At fork () 7k 39" /\1/‘5‘ oA T ARE 7Hs ok

ro,

1 ol e} s 2] el o)) “u] g1 Ae = A7k o] %o} A of Tk
Uk,

A3: C fork() T&L (“v o
PyOS_BeforeFork () & U}ZH7}X

-
=

WA 379 F7}

void PyOS_AfterFork_Parent ()
ZEAAZI T AR YR ”EH £ A ske g 22 A2 BAI7F AF A4 BA L], fork ()
4%ﬂ£iﬂé%%ﬂﬂ 4d§ TEITEIZT RE 2 A 2oA TEsoF YT} fork () 7}
o8 A 2ol A ¥ ALg 7Hs g o
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Ai: C fork() L& ool ez e EQ]) “u o7 A =o Al o] Fo] A oF T Th
PyOS_AfterFork Parent( ) & ubz7EA U o)

B A 3.7 7}
void PyOS_AfterFork Child ()

R Als 23 F OR AEZ e E A E AASHE B4 fork ) U BA ZRAAE BASE GG
YLET2UF 22AL ol deizA o A 528 A% o] 9 A4 5 Ao
ZalloF gtk fork () 7} Ao H AL A T AL 7Fs T T

Bi: C fork() &2 (‘M ” dlE el Ee]) “r el A =of Ak o] £ o] A oF gt
PyOS_AfterFork_Child() & u}Z7FA] YU th

A 3.70] =7}
o ®17]:

os.register_at_fork () & AR S}WH Pyos_BeforeFork (), PyOS_AfterFork Parent () ¥
PyOS_AfterFork_Child ()X &8 AHEAF ZY gto|A 45 55 & 4 JdFUTh

void PyOS_AfterFork ()
ZEAA T35 QR YR A E NS B shol A A ZelEl A A% S AT A 22 22
2ol &2 olok Tt A A 34eo] A ZE A2 ZES W, o] B5E T ET AL Ag Uk

WA 3.782E A o] 4= pyos AfterFork _Child()E thAE Q5 o

int PyOS_CheckStack ()
Az g 28 FZto] RFZstd FS w
USE_STACKCHECK ©] 7*«13 o A& Wik AT
2 & AHS 3t =l A). USE_STACKCHECK%
Ao E HAMA = P

PyOS_ sighandler thOS getsig (inti)
Ald ol Hiek @A Alsd A2 718 wEFg YT o] 22 sigaction() |4 signal () = A
sh A HIUTh 2§58 A TE5HA vpA A1 2! PyOS_sighandler_t+= void (*) (int)
typedef ¥ & 9 Yt}

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t /)
Aladiol Al2d A 715 hE AAFUTE ol d Al2d A 2] 7] & vyt o] A2 sigaction () ©]
Usignal ()& e eF2 Al s Ut 2 @455 A S84 nH4 Al 2! PyOs_sighandler_t
= void (*) (int) 9] typedef ¥ A U}

wchar_t* Py_DecodeLocale (const char* arg, size_t *size)
surrogateescape o8] A7) = AL 24 T A vlo|ES t)FYs ) g He 4 Q)
HFo] E &2 U+DC80. -U+DCEF e FAZ P g U HiolE /\13 A8 AHE2A0lE 242 H
g g 9o, o] 58 vy I Y 3= th Al surrogateescape ol 2] A 2] 7] & AFg31o] WO E QG E o] A o]
o,

AFY, 7HE =2 SATH A 7HE F2 A=

[kl B e

L]
c
=
T
»®
=
(@)
n
rO
Ty
fru
o

f

g
Z
S
23
=2
R

UTF-8, Py_LegacyWindowsFSEncodingFlag®] 04 uf] Y=ol A;
UTF-8, 3}o] A UTF-8 2 =7} &4 315 912 uff;

* ASCII,LC_CTYPE ZA Yol "c"o]a,nl_langinfo (CODESET) ©]ASCII QIR (EE=HA)S
L83} 37, mbstowes () & westombs () &4 7F I50-8859-1 Q17 S A2 uj.

L]
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c FA =AY 92

Mz &3 eko] = 22k (wide character) A ol T & = 1Ei £ vrag ), W Ee S Al s
PyMem_RawFree () S A3 Al L. size 7FNULLO] o} W, d B X5 AL 3k ol & BA 45 *size

o 7123t
EECR BN LR

7} (size_t)-12 AAH I,
CelolBE g W27t glow
A S v EE 2 oA 2l
o B7]:
PyUnicode_DecodeFSDefaultAndSize ()2} PyUnicode_DecodeLocaleAndSize () &<

WA 350 F7h

WA 3704 WA o] 4= o)A UTF-8 R E=of| A UTF-8 91 7S AF3hy ).

B A 3.8 A W A: o] T4= oA Y=o A] Py_LegacyWindowsFSEncodingFlagZ}0o]H UTF-8

SEREREE. LS

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape °f| 2] ] 2] 7] & A& 3}o] 2}o] = F 2} (wide character) EAIE S Z2AL QAT PO 2 AFH
ghu th: U+DC80..U+DCFF W 9] 9] A] & A o] E B 2}+= n}o] E 0x80..0xFF & ¥ 3+ vt}

A5G, 744 5 AN 7P R SAE 2

e UTF-8, " OS, ¢t= 2 o] & I VxWorks o] A ;

? A] NULL-& 98 o} size7} NULL O] of U, W R 8] of| 2] A] *size
g3y o Al (size_t)-22 AAFH YL

 T119 ol e} 7h A sHA) gholok gk,
293

2™ Py _FEncodeLocale () @45 AF{3IAAIL

—v—‘

e UTF-8, Py_LegacyWindowsFSEncodingFlag®] 04 w] 9= -$of A;
* UTF-8, 3}o] A UTF-8§ =7} &4 3}5 912 uf;

e ASCII,LC_CTYPE ZA o] "c"o]a,nl_langinfo (CODESET) ©] ASCII Q1 F (&
L83} 37, mbstowes () & westombs () &4 7F 150-8859-1 Q17 S A2 uj.

e X 2AL AFY
o] g+ Fho] A UTF-8 = of| A UTF-8 Q1 7 9= AHE- g oh

/\HE %E] H]— ]EOﬂoﬂ EH 3} sz o E{ = \i]l.:éj.?:]—qq_, ]Eﬁ]% %Hxﬂfs}E:]EﬂPyMem_Free ()‘%}‘]'%6]'/1\:]1
A g. o3 o g} vz du ol 2] A] NULLLS wHEksh T}

error_pos 7FNULL®] o} W, *error_pos=AF Al (size_t)-12 A
oo mAe] Qe iz A5,

Hlo|EQS 9lo|t Bx Bx1d & thA] T A Yt W Py _DecodelLocale () 58 A4 Al L.
o] ®7]:

PyUnicode_EncodeFSDefault ()& PyUnicode_EncodeLocale () &4

WA 3.5 7}

WA 37904 WA o] &4+ o] A UTF-8 = o Al UTF-8 A Z & AFE-3HUth.

B A 3.80 A HA: o] T oA DEA Py_LegacyWindowsFSEncodingFlag7F0o]® UTF-8
AFZG S AT

r[r
o

23

o
"
[
o,
R
oft
2
®
>
Jo
bt
o
X
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6.2 A|~H 3

sys 289 755 CHZENA AA 2 S 5 QA = 22l H T dunh 25 7 28 = A 24 o
Z23E dA dB =z A= sys ZE2 gM Y F e gyt
PyObject *PySys_GetObject (const char *name)

Return value: Borrowed reference. sys 28N A A A nameS W5 A U, 2R 5HA] 2o o 9] & A A 35t
A 983l NULL-2 HFehety T

int PySys_SetObject (const char *name, PyObject *v)
vZ7F NULL©] o}d 3t sys 259 namee vE A AU T NULLO| H name-S sys EE o A AHAH U o}
HEsE 0, o2 Al -12 e )

void PySys_ResetWarnOptions ()

sys.warnoptions& ¥l g|A~EZ A AR} o] 84 Py Initialize() oA &S

Sk
void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptionsol 7}ttt A1 e gl2E JS FEWH Py Initialize () ©]A9
o] %2 523l oF T k.
void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicodeE sys.warnoptionseol] 373}
Fa: o] T4 = dA CPython 7+ L FoA LT
Py _Initialize()o|A warningsE EA|Z o2 JZE 57| A
.1

void PySys_SetPath (const wchar_t *path)
sys.path® ZHEL] A4 Az PEA(FI2AE :, QRSO E ;)2 TRY 4% PrEoiof
Sk pathol| A 32 29 B A~E AR & A gy

void PySys_WriteStdout (const char *format, ...)
format©. 2 715 € &Y AL S sys. stdout ol 7| FF Ut 2 o] DA 8T e o 9] = LAY §HA]
AU THOL B FEHAAN D).
formar® ERE £ FAL] 5 27]E 10008}0] £ o] 32 A & of FL T - 100010] = o] Fo =,
2% £A4go] BTk 53, o) AL FAT %s” ool Yol A & BE 2wl Ttk “%N>s"
ARg3to] Al Rbsl of kU T, o] 714 <N>2 <N>ofl th& 2Hd 920 Hf 27]2 5§ wj 10001}
EE 2R == ALE AAFJUTh B3 D= FASA AL, ofF & A= oW A E
A48 5 5T
A7 B SF ALY, sys.stdout 7F A F o] YA o™, ZHE WA A= AA|(C F) stdout 7%

H U,

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () Z ZA| g YAl sys. stderr o] stderrol &Yt}

void PySys_FormatStdout (const char *format, ...)
PySys_WriteStdout() & 5 AFSt &= o] A vk, WIA| X & PyUnicode FromFormatV ()& AH§3Fe] Z W
S} AA S Qo9 Doz A=A Ut

WA 320 =7}

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()3 ZA 9 th Al sys.stderr o]} stderroll & 1T}

B A 3.20 =7}
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void PySys_AddXOption (const wchar_t *s)
sE-X A APo T TR EAST pysys_Getxoptions () 7 MBS WA FA4 vl F o) F7HEH
th ol s Py _Initialize () o] & ¢ s

B A 3.2 F7}.

PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys ._xoptions2} FAFSHA, - X 549 Az 9 A 8 & vkshgy o).
ol &7} DA 3, NULL o] ¥EEE T o @] 7 A A H U ).

WA 3200 F7h

int PySys_Audit (const char *event, const char *format, ...)
RE A Zo2 Ao HIEE YA I YUTE 5 A 0 vhgkatal A s A] o @] & A A3t 00] ofd
Zre Mag o,
Fo] F7te oW, formarZ 7)€ <
Py _BuildvValue ()o|A AFH A & = =
U, o 84 FEe] FbATh (EY §HL FEE AulshA T, o] Fael T e A7 4m)E
Ag g el g7 o], AL BE w4k AT 4+ AHUTh)
PY_SSIZE_T_CLEANO|] B H A=At A G|, # TH FA= F4 Py_ssize_tE A2 & oo}
oy,
sys.audit ()2 gto]H F =9} F L3t 75 3Tt
WA 3.89] &7}
WA 382004 R # £ FAo] 3l Py_ssize_tE SFF Ut oo, 9T + fle A
A7 Y5t

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

4 g% el m e o8 hook FAAFUTE AF5HE 02, W55 00] ohd kS wEF
deglo] 27155 90w, A A el E AH YT o] APIE 53] #7148 5L Aekelo] BE BE

Az gl s E=H Y th
userData ANH + & T2 AGHUTh & T+ o2 d5dolA T5E 5 oA, o] ZAH =
glo]l W AE|E 2 A A=z oF Fyth

o] 842 py Tnitialize() o] Ao TEIT AT
Z o] &2 1l Exceptiono A A H A H o ¢ = A
o 2] = o A5 ] (silenced) ¢ 1] Th).

% g4+ int (*) (const char *event, PyObject *args, void *userData) & ¢4t}
o 71 A args= PyTupleObject Yo RFE UL £ St G4 ol EE WA A7 gho] 4 QlE]Z
ZEH7IGILE 2 M2 S=5 14‘:}

ZrAtoll o gt ZhA 3F A W -2 PEP 5782 2 S Al 2. o|HEE DA 7] = H e 3} 55 2ho] B g9
B4L gA o M= Tol gH o] Uitk AT RS2 2 B AB A e

A} glo] ZAL oMl E sys.addaudithook= TP A U T).

H A 3.8 71
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6.3 T Z A A A o]

void Py_FatalError (const char *message)
AR A o] WAAZ AL Z2 A 2E FYUT OFFA S 295 A GHUTh o] Fhi
gto]l A JIH Z B & A& AHE sk Zlo] AP o] A H S wl W SE8) oF Futh; o & 501,
AA He7tEAE A2 Hd o, ffd 2ol s, FF CeolB g & abort () 7} &5 ] core
st A4 shel 1 A= g ek

void Py_Exit (int status)
AN Z2A2E FEFUL o] AL Py FinalizeEx ()& T&3% U £F C ghojB e g
exit (status) & Tttt Py FinalizeEx ()7} ol#3] & EA Y o7 MdA
k.
A 3,600 4 W71 sl d 2 o] Aol Al 2] ol e] 7} B = A5 A ek o,

int Py_AtExit (void (*func)())
Py _FinalizeEx ()7} 3 &8 B2 T-E 5FFUTE 3 ol &9 W F= Wkt~

o] &3} H, Py_AtExit ()= 0&

-
i
ol
A
ok
4
30,
fy
T
k) Ach

ekotoF ghuth o 32709 A2 3 -5 5

Hhehghu T Aot -15 WS o) wA el 559 A vt WA s U A g e
Ho Wl ZEg Utk e I Aol sheld o] i F shold Al o] o] &5 7] Wiz, funcol A
sto] 2 APIS &6t < F Yt

6.4 &5 YUXE 37

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. ©]| 212 o}l Py Import_ImportModuleEx () ©f th3l ©h<=3Sle Qg3 o] A~
AUt} globals} locals Q1 AHE NULLE A A3} level & 022 A A3t} name 2 Apol] Ao] 3=
(712 M B BES ARG 0), fromlist AA= B]|2E [+ 12 AR A] 9h8 gho] 29 A] gk
o] 9H8E] = A 5 712 Al o] 5 AR H EEC HESF FUth (FEFEAE, nameo] AA =
ANB BE A A B 7| AE A Gt F71A QA E &G o] AR YT 71 A9 __all WS
ARdE MEBEEo 2P UL YZE G EE UF A2 FRE &S A Al A] ¢l 7
AARENULLE U T RS Y2 E o= o] A9 H sys .modulese| RS 97| A g5UTh

[e)

ol Rt G4 AT JEES AT

PyObject* PyImport_ImportModuleNoBlock (const char *name)

Return value: New reference. ©] S+ Py Import_ImportModule ()& HAH HA At}
HA 33004 HA: o] 7|52 2 AHE7AXE JFF S BRI A SA A5yt 18
stol A 330 =, g WA o] RS HAHA BE @Y IFFoE HAEE 7] wf&l, o] 49

=58 5Ae ot dasha) ok

PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist)
Return value: New reference. 252 Y2 E gYth WA glo]W &4 import_ () & E3l 7FF &
AT 5 AU

e g dxE A EEolu A4S A7 A i M2 Fx, e Al Al o9 7 A4 " NuLL Y
Ytk __import_ () & ubRZFAE, vl o] YA kL fromlist7} Al F5 A ¢k &, 7] A 2] A H B o]
235 e uf o] W 72 49 A7 ALYk

Olx E A= PyImport_ImportModule () A E BEXAs ZE AR E A ATk

PyObject* PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *lo-
cals, PyObject *fromlist, int level)

Return value: New reference. 52 X E Ut BF _ import_ () 57t o] 45 A H ££3}7]
w o, W Shol M B4 _inport__() & B /9 2 4B 5 Yk
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He e dxE E REOYU Y 7| Ao et MZ2L FR, e A A o927 A E NULLY

‘14—1::], __import__ ()2 ulRIEA Z, v o] A A] X2 fromlist 7} A|B-= A 9= B 3| 7] X 2] A H 2 E 9]
24592 ue] Wk g2 A 49 A7 4 gk
H A 3.30] 27}

PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist, int level )
Return value: New reference. Py Import_ImportModuleLevelObject ()2} B]<3}A] 9 name-2 4
F= A A UTF-82 dF 98 A gyl
W 33004 WA level®] &4 3L B 585 A k5L

PyObject* PyImport_Import (PyObject *name)

Return value: New reference. ©) 212 A “A XL E & T2 &= I5-F AHH o) Ad YT (HA A
01 level 0& AL&5t=t, A dZEE m@"%r/]’ AR Ao _ builtins_ o] Y= _ import_ ()
TEIEFULE ol ?ﬂxﬁ 7 oﬂ AAE J2E 5 A3 A2 ETF Y EH S Ygu )

o e B 8Y JEEE AE T,

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. _1_% S T}A] 2 & (reload) €U ) THA] 2=
A5 A o9 7F A A NULLE WEELU (o] W) RE-S o] A5 £

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. 25 0] &0 3]l Z35l+= 2 & 2 iﬂ% g gt o} name QA= package.
module A Y 4 FTh tq;q 25 gAYl Q) LX] gelsty, glod A ZE ThEo] BE gAY
2ol 444 fﬂ'q ‘:]'- Aol Al o 9] & A 8L NULL= ‘ﬂ'%}ﬂ'q E]’-

Zh: ] dre BES ZESAY YXE A 5T 8ol obd REFHA] 9%

AAE 7” % ‘41—7]' ES YXE Sl PyImport_ ImportModule (el 1Hyg = ‘S}L]-
B A L. named| A o2 FEE o] F o2 AAIH | 71 2] LRE o|v] A 31A] k=thd \ﬂ—%cﬂz] A
et

1w\

rulm 27

B A 3.30]] F7}.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject ()&} B 3FA| 9 nameS U I =
AA A UTF-82 A FJH EAF Y th

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. =13 L& ©] & (name)(package.module FA L 4+ 54
HlolE = gt oA A Y Y T complle (2 d23= 7“Xﬂi EEs 2EgYrch E% 7—‘1
Aol gt 22 FRE et AL = ol g 7 ¢ et "4]3] 7} 4 A NULL 2

o
2
i
ok

L
£y
2y
Ml o
N

H =
o] sys.moduleso®]] o]H] Qo= :LE‘AL]T/} sys. modulesoﬂg AsHA 275t RES 3 A F=
AL AT YUL, 2HI RES YXE U BE AA VL 5 = (g ohutr 2 E A ALY

o o] W] 2o) B ] wAHH) Aelo] e o %1%17ltqk‘§145‘r-

259 _Spec_d_ﬂr_loader_% PZ—. AR A vt AET oz AFPUT 29 2H =
BEE9 _ loader (AAFHJTUH)E AAFHI, 12X 4O SourceFileLoader & AAEH AR
ARt

EEY _ file oEFYHEE Tt AAY co_filenamel E A A FH Uk & F3icid,

__cached_ = AAFYhL

_I\l

ol g on AXE HUUW BRES UA REEFULE BES UA RESE g5d U2
PyImport_ReloadModule ()& FFZ3IHA L.
64. =& Y FE 3} 41
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name©) package .module Ao o7 TR o] 28 7le]7| W, o]u] ©t50] 2 2] & 7] TRE
A A3 =o)X A sy Th

PyImport_ExecCodeModuleEx () @} PyImport_ExecCodeModuleWithPathnames ()= 23}
Al }\]

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char pathname)
Return value: New reference. PyImport_ExecCodeModule ()3 FAFSEA 2 & AA Q) _ file
o] E g HE+ NULLe] oY 2HH pathname S 2 A 23 U T}

PyImport_ExecCodeModuleWithPathnames () & FZ 3 Al L

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname, Py-
Object *cpathname)

Return value: New reference. ~PyImport_ExecCodeModuleEx ()& FAFSHAI Y, 2 & A A Y
__cached__ o]Eg]|HE &= NULL®] o} 24 cpathname 2. 2 A A FH U T A 7R &4 5 o] A °] AE
== Ay

WA 330 =7}

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

char *pathname, const char *cpathname)
Return value: New reference. PyImport_ExecCodeModuleObject ()2} AFSHA B, name, pathname 2

cpathnameS UTF-8 2 QA Z W F 219 A Ut} pathname?] Lo NULLE A AFE 3% 0} ™ Zko] epathname
ol 4 Shokst ) erotela g o,

B A 3.20] &7}
HA330A HA: vlo|E T = AZNAZEHH 2~ A2 E AAS 0] imp. source_from_cache ()
£ Ay T

long PyImport_GetMagicNumber ()

oW nlo] & T = 59l (A7 Lpye 93l o] v)F) W F (magic number) S W 2HEHL]
£ 3= shole] 2] g 4nol Eof 25 olr) ok nho] E A = 243 oF Fhith o] A

WA 33004 WA A Al -1 WU T
const char * PyImport_GetMagicTag ()
PEP 3147 3 4] Sto|# Hlo]E AT A4 %‘
implementation. cache_tag«] %}:8 /‘\lﬂ @_} —/l\— 9,;1 o] ?::F EH/L] A]—%sﬂ of %1:]:' ] 9 _]’/fa] Al L.
¥ A 3.20] &7}
PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 5 &0 A4 S5 = d V2 (F Y sys.modules) S HHEgHY o}
o] A ALl Elnhet EA 3t M Yl KN L

PyObject* PyImport_GetModule (PyObject *name)

&= npo]
Eg .

AXL

_&L
ﬁ
L Lo
=2
Jﬁ
E
[

Relurn value: New reference. ]2 o] & OE oln] A X E ¥ REL UIETH] T B Eo] o}& A X E F X
T NULLES WHE3FA] T of 2 = A A 3] O}%‘/lr/} z3 o] Ausld NULLS ¥lEEL T o HE
4 A st}

B A 3.70] F7}.

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys.path/pkg._ _path__ & pathS 93t 5}l A A& ¥kskgy o},
sys.path_importer_cache AU oA A +% JFUTH o}F A H A GPoW, A2 &5
= A9 ‘/F A= o] 4AE w714 sys.path_hooksE B FUT) £o] 92 NoneS ¥H3-3}
Utk ol 22 BEAGA A2 70 el vl 7ol I B
sys. path importer_cacheo] Z34E 7] A ?j—l/]r/]— .4—
void _PyImport_Init ()

QEE WAUZS 27155k YR A4y,

° ~mlm
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void PyImport_Cleanup ()
EE HolEs Atk W A& duth
void _PyImport_Fini ()
Q= WAYES Rk i A5 YUk
int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name©| 2t 0] 59 Z & 2 2 5 (frozen module) & 2=t} A &5t 12,
& 317 231W 08, 27130 Asf i o9 & ARSI 18 VAT, 2=/} 43R YEE
% Eoll AM 23 Py Import_ ImportModule () S XLBAAN L. (BEH o] Eof 3N L
— o] g EEol o] X E FHYe W A =3 Th)
B A 3.30] F7}.
WA 340 R __file oEIREEHE EEo AAFHA 5T
int PyImport_ImportFrozenModule (const char *name)

PyImport_ImportFrozenModuleObject ()&} H]528FA T nameS §- U T E A X tf Al UTF-8 £ <l
ECEESECE

struct _frozen

o] A freeze B E| (Fo] W A~ 29 Tools/freeze/E ?:L_ A )M AR R EZ R E
U23ageHE Yst 124 8 A9 YY) Include/import.hol| gl AL the3 5 Uth:

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

bi

const struct _frozen* PyImport_FrozenModules
o] ZE &= struct _frozen HZESY M EE 77| =5 27|31 =, W 7F 25 NULLO| U0
dEzce Bgych 222 RE0| JEE D ul, o Ho| B A AU AR TEE o] AL
AHgtel 5Ros JYE 222 RE A4S AFT 5 AU

int PyImport AppendInittab (const char *name, PyObject* (*initfunc)(void)
7129 W& 2E HolEo dd RELS 7Yttt o] AL PyImport_ExtendInittab ()< 7+
A= Al gt ElM‘ﬂtﬂ Holg< 2gd o jled 12 “*E‘rﬂ‘%“/} A 2 E-Z nameo) 2t ©] 52
2 AdxE I 5 Qo initfunc 4SS /\157'3 YEENH &= 2713 T2 AUt
Py_Initialize() Ao T&3loF Yt

struct _inittab
W 2E 550 Y dd FES 7|Este F2A. 2 F2AE dHz A W
%2713 45 AlTPULh o] 52 ASCIIE 979 H z}o:lcgqu} Tho] M-S 1
PyImport_ExtendInittab ()3 @7 o]2]3 F+2A| 9 Wl S AFE8te] F7t B e A5 &
AUtk 2 A= Include/import . hol| A T3 Zo] Aol g Yt}

] S
=

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

bi

int PyImport ExtendInittab(struct inittab *newtab)
W 2E HolEo 28 ZAAE F71Uth newrab W] €2 name EEOﬂ NULLS Z35l+=
(sentnel) 920 2 £ }or U th; AL e ABoA ol Mue @5 BAT F A4
A3 02, U3 Ho1 28 437 A el B e o 12 3
Y& glo|Bo RE o] 27t A Utk Py _Tnitialize () Ao T&3oF gt}

9
Lo
£
>
£
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6.5 Hlol¥ mpiFa =9l

B2 C =7t marshal 2534 2 2]
23 54 02 el 18 2 sl Hlo]l S o
dl o8& A &5t ul AHE-H
=)
H

S 2019 ol =4 A A9

o] REL F 7HA WA oy P4 & X %@HW:%@O%@./\}@"JH@O]L%{
uhaFE e ol Q1" (intern) H FAHE S S UTh WA 2= FE A7 F A ol o8l vtol
Ut} Py_MARSHAL_VERSIONS @A 5t & 4S Yepd Ut (A A 2).

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
long B4 values file2 vHEFEUTE value?] 23+ 320 E Tt 7| S3yt}; 7] long ¥9 278}
DA gl o). versione 3+ 3 A& veERY Ut

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

[o

void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
sto) W A values file2 vHFEU T versionS 1Y B A& YERY YT

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. M}FH value %3S ;‘T’; 1ol vlol EE AAE w3ty T}, versionS 3
B42 ey

e B4 E A SHE v g2 Al 942 5 g th

long PyMarshal_ReadLongFromFile (FILE *file)
e17] Ao @ FILE* 9] Hlo]B] 2E A C longs WUt o] &4F AHESHH longd] 71 &
279k BA Gl 324 = ek 942 5 AUk

A Al, A3 o] (EOFError) & A A3 -1 WHHgt

<
my

int PyMarshal_ReadShortFromFile (FILE *file)
97 A S FILE*S HloE] AER A Cshort & WU ©] 3h4E ARS8 short o] 7|82
27)9 BAGlo] 16¥] = gt 92 4 A uIth

ol 2] Al, 4 &3k o] 9] (EOFError) S A48t -1 WHehey

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 217] 93] € H FILE*2] U] o] E] 2AE HojA] glo] W AAE ¥issh o}

, A A5t rror,ValueError £+ TypeError) S A Q354 2 ukEkgl .
ol 2] Al, A 2% o]l 9] (EOFE ValueE T L TypeE = 4 A3t NULL-S vhheh o}

L

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. $17] 93] €& FILE*Q] Ho]EH ~E A Jo]w AR E H3
PyMarshal_ ReadObjectFromFile ()&} &, o] &4+ = gdoA] AAE 2 A & %
AR TeRH, Y Hole & WEelo] A3 402 2= @ 5 I, S| o o] £
W20l 9= dolelol A @ AWsA} FET 4 itk Aol o @ A% A7 ere A
BAlo] & Ao qlk o] HE S AR SHAA L.

of 2 A], 2 A3l o9 (EOFError, ValueError =+ TypeError) S A A 8117 NULLS WHE-SHU T}

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data”} 7}2] 7] = len v}o] EE X851 vlo]E B 5 9] H| o] E] 2E oA
ol m 222 et g,

of 2 A], 2 A3l o Q] (EOFError, ValueError & TypeError) S A A 8117 NULLS W& T}
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o] 52 24| 4 ot WA =S wE wl F8 Ytk 71 A H &} o Al = extending-index o] 9155 U T}

o]# 3 T4 = A& AN /M PyArg ParseTuple (), PyArg ParseTupleAndKeywords () X

=2 “ =
PyArg Parse ()= BF o4 A X &35t ALgS o &l ul AMSE = 2 W FAE (format strings)
S AFETHUTH 29 EALL 0|22 7 ol el 28 UL AE T

ok 9 w9l Skl shol A AA & AW
gt} @ 747 o9 5 A9 o, 252 R

54 (quoted) 3 4>
3]

M
_‘>i
ue
[
z
A7)

ol st 2UE ALEIIH AL H A WRE JIE AR o A T 4= JdFUh EE fFUI = Hle|EY
B et A AFAE AT 87 st

Qutdew, mool wslol st EAE S AT ), w5 35 sol W Azol o) Bel= 1, W of
AANY +HE FAFULE o] AP WEYENAT 27t st 8 o= es, es#, et ¥
et# Yyt

I Py _buffer F2AZF AH A W), S5 W37 FAN, S EA7}F Py_BEGIN_ALLONW_THREADS £5
el A= 7pd diolele] 2717 245 Av oha 2 919 glo] o] Foll oS A S 5 AUtk 234 o s,
HolE A el & & (= BE 27 H9e A9) PyBuffer _Release ()& Z&8oF It}

2] HAIE A g & W F= NULRE S5 5 A g5Uth

AR ZHo = g7 Ag ve|ELdF AAZ D], M5 F2A o 2AHE AR Fh A9
PyBufferProcs.bf_releasebuffer WEZ}FNULLQ A &<Ql35to] 245311, o]u] = bytearraye} &2
7HH AAE 5-835HA FFuHh

Fy: BE ZWO 4 HY (s#, v S) o hall, Z2o] QAR & (intv} Py_ssize_t)< Python.hE Z 33}
7] Aol W 22 PY_SSIZE_T_CLEANS A 2| sto] AlojPUth wja g7t Hols o, dol+ int 7} obd
Py_ssize_t Ytk o] T2 FF FolW M Aol Py_ssize tW AP int ADS FEI}E=
HAE Ut B4 PY_SSIZE_T_CLEANS A& te 2 o] 7P E5Uth

s (str) [const char *] U Z
ofgliEo] A5 AL
SUWdd d 3= 2JAES 27
FE AR 'utf-8' AFZHS AHESH CEAEE M Ut o] Wgko] A9)8H, UnicodeError
7o

Mg [
Y
Fl
ot
%
25
<2
SN
o
T
S
L&
ot A
2 o
Y
SR
Rl
Z
& c
E -
AR
= o}.)j
2
10 i
X
mi":.ﬂ
0= g
=}
T
- g
Jo 2N
Wi

i o] RS o] EL{ A E WwolEolA syt 3td Al &F
wAIE 2 HA3StE M, PyUnicode FSConverter ()& converter® 0& X

B2 35014 WA ol ek, ol BALA YR @ 2= EAET}

LAY e

mE
mY,
i)
1)
=
N
e}
D
[l
[a}
n}
O
[a}
N
-
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s* (str & vlo]| EGF A A)) [Py_buffer] ©] -2 ulo]EL{ A ET oh et FUZE AR E Wots
qUtTh EEX7F A ES Py buffer T2RAS AL ULh o] 4% 23 C EXEL YAE NUL vlo] E
S 2T ISt FUIE AA € 'utf-8' JIFS ARSI CEAE Z Mg U

l

s# (str, 917] AL vlo]|E I F 2 A)) [const char *, int L= Py ssize_t] 7} AAE Lol 5ol A =T}
= A A9t 5*9}7LA‘4‘3]' A= 7H94C Hao g Uk A WA A4 CEXE o
szl EiO]-T’-,—r HA W= 01?314‘3]'- TAE2 W I o EE 23S 91%143]'- fyz=
AA = 'utf-8" ?lq°1~A}%5}°4 CEAER ‘_-T‘}Q‘/]D}-

z (str == None) [const char *] s&} B]<=35}A] g to] A AA 7F Noned % Y+=d, o] ¢ C £ EH 7}
NULLZE A A Yt}

z* (str, H}OLE% 7} 7| T+= None) [Py_buffer] s*2} lﬂ%ff} A 9h, gho] W A= Noned += AFYth
o] 7 nybuffer—?ziﬂ?/] buf W 7} NULLE A A Yt}

z# (str, 8] 7] A& nlo|E 9 5F 2 4| == None) [const char *, int == Py_ssize_t] s#2} ¥]==3} 2] 2, I}
ol AA+= Noned —’FE °V\1/]1’/} o] 4% C ZlE7FNULLE AAH Ut

y (8)7] A& vlo] EFF 7| A]) [const char *] o] ZHL vlo]ELF AAE AL o
duth FUZE AAE FotsolA GsUTh HlolEQD W= Wi d vlolE
st ch; wkeF 212 ohd, valueError o 9] 7} A gy ok

WA 35004 A7 o] Aoz, vl EE W FH oA W g vlo] EZF I AH W TypeError 7 A A S
e,

y* (o] 2615 713]) [Py_buffer] s+2] o] W2 §U 7= A7k ob] 2k vho] E Q7 AR v obE Uk
vlo] ] glo] gl & Wol S o] A A uhy c‘g\,]r,].

v# (817 A& H]"’]— A5 ZWA)) [const char *, int == Py _ssize_t] s#2] o] H & FUF = AA 7} ofY
g} nlo| E G R/ AA ol YTt

S (bytes) [PyBytesObject *] W25 A| = 314] 9211, Sho] A AA| 7Fbytes AA L A& 87
BFol £ 277} bl W Typemrror MAA AU C M4 pyobject 2 HID >

Y (bytearray) [PyByteArrayObject *] &S A|=3}X] ¢k11, gfo|# A A 7} bytearray 2 A
Utk AA 7} bytearray AA| 7} oYW TypeErrors WA A YTh C M4 PyObject *&
AdE & AsUTh

u (str) [const Py_UNICODE *] s}o]% fUZE AAE FUZE ZASI NUL F5 H 3l s C ZJE=E
HEUTH 7| & U ZE W 3ol g 2B 2 XS E, Py_UNICODE 4°1E1 o] FAE A of
E“/I th. Py _UNICODE ¥4 WHl&= A3 F40 e} th2 o 7Y Al 2 (168 E 320 EYY
oh. ojd EAE e WG d F= XU EES £35HA] Fotok by th; vhef 2 thd, valueError
of| 9] 7} WA g o
WA 35004 HA: o] Aoz, FolH FAGA WEH d = EJAEV L AH Y TypeError7t
LA PS U

5l C 3
=2 3
= -

°g
—
QO
@)
S
&
>
=
(]

O
—{11
L
=

Deprecated since version 3.3, will be removed in version 3.12: ©] A 2~ E}

Q] p
PyUnicode_AsWideCharString () < AF&3}o] ufo]1 g o] A 34 ]
u# (str) [const Py_UNICODE *, int £+ Py_ssize_t] u./] o] U L& T 7ol C o AFAFAYTLH A A
A WF = U E Hl ol E bﬂﬂ"ﬂ et 2AEeola, F A Mg Aoyt o) Mg d 3=

XOEE &Y

Deprecated since version 3.3, will be removed in version 3.12: ©| A ~E}Y Py UNICODE APIS] dH Ut}
PyUnicode_AsWideCharString () & AF-&3}o] ulo]l1d o] A Al L

Z (str I None) [const Py_UNICODE *] u} B 3FA N Jol A AA & Noned == A5 Uth
Py UNICODE Z<E 7} NULLE AR E Utk

O

17

o

Deprecated since version 3.3, will be removed in version 3.12: ] A ~E}¥Y Py UNICODE AP1S] ¥Rt}
PyUnicode_AsWideCharString () & AF&3}o] ulo]l1d o] A Al L
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Z# (str === None) [const Py_UNICODE * int or Py_ssize_t] u#2} v]5:3A vk, gpo] A AA| = Noned
S~ 9T}, o] A9 Py uNTCODE EQIE 7} NULLE A4 F ULh

Deprecated since version 3.3, will be removed in version 3.12: o] ~€}¥Y py UNICODE AP1S] dH Yt}
PyUnicode_AsWideCharString () & AF&3lo] nlo]1d o] A Al L

U (stx) [PyObject *] & A 31A] 9131, Shol 4l 277} U D= AR L AL 27Ttk AA 7} U2
= AA7F ok ¥ TypeErrorE WA UTE C & Pyobject *2 AAE = dFUTh

w* ($]7]-27] vlo]| EL 5 Z4A)) [Py_buffer] o] 22 ¢}7]-227] W3 QB o|2E FAS= BE AAS
U TEATHAEE Py _buffer FRAE AwUth Woole W d vlelEVL x3E &
AU TEAE=HHE & LS vX W pyBuffer Release ()& E&35| oF gtk

es (str) [const char *encoding, char **buffer] s2] o] AL FUITE=E EXA HHZ A7 PG 3}= o AFRH

Utk W NUL Hfo] E7} 23 #] ¢b-2 A5 d 4 dl ol g ol thsfj Al et 2h& gy ot

o) EA L % A AA7E BRI A WAL AT ALEH v, AT o B2 4271 NUL
23 EAYZE const char*o| A, 'utf-8' AF o] AR EHEE ?5]-~NULL°]010]:'61'1%D]- 5
1525 o] Spol o] LA A LM o 24 AT F WA QAL char+rofof TUTH B
S Qe g2 A4 Bat el il gt Mz AR UL GAsE A WA 4] A4 H
oFgow olagE Ut

PyArg ParseTuple ()= 383 37| W3 & &Fsta, JAFFH dlo]E & o] Mujof HA}eta A=
TP AR AE FEFEER huffers 2P T TEA4E LG Fol 2D WS HA 5] 990
PyMem_Free ()& S&3oF &}

et (str,bytes == bytearray) [const char *encoding, char **buﬂ'er] H}o

!
A b3 FIHA N THE AL A2 5 es2h Ltk 4l 7R1L wpol
A A79e A AT A,

£ 2Ad AAE oA 2
EFAR AA 7w W2
es# (str) [const char *encoding, char **buffer, int Tt = Py_ssize_t *buffer_length] s#2] o] A3 L 71
SEE BA AR AR Do o AT UDH es ET} 2, o] MWBL NUL EAE £H5E A
dlolEl & 3-& g ch
Al Z7HA QA7 2 8 U th A A= P20t AR H H, A3 Y o5& 77| = NUL 5
2 const char*o] AW, 'utf-8' QA=
sol mo] 22l A 7] ergre w ol 9] 7 WA g
R P E R E P ER R =
AF G ek A WA ARE 5ol et Bl Elofof g Th A2T A4e 29 W5l vhol=
AR3gYrh

%74 A5 s} gk

0L EAE 1271 E, BEE SR Y 21 WA E AFsA ol WA= A D ol
A
=

R

o
Ir
4y [o i oft X

oﬂ.
2
>
oo 7
[

KU Ho o O pR

s
@,
>
m
:
=
T
2
(o]
>
2
N,
o
A
0,
Ry
ot f

sbufler A NULL O] oF] ESAELE 712l 7] (o] ] R W3, pyarg parseruple () o] AAE W
¥ 2 AR Fbuffer_length®] Z A7k w3 2712 AUk 28 th2 A FHH © o] B E v H o
E ALt NUL 253t 997 283 2% 9ko W, valueError7F A A Ut}

1

T A 25, *buffer_length= S 3} NUL Hlo]|EE Aot T H v|olEle] Doj& AP YTH

et# (str,bytes &= bytearray) [const char *encoding, char **buffer, int I =Py _ssize_t *buﬂ‘er_length]
Hlol E £2+E AAE thA] LY 3HA] ¢kl FHA AT AS A2l ot es# ol 5o thAl, 782
wpol = B A vl WA= ARR 1 7RE AHS AT A4 o

6. AR P ENH LTS a7
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57t

b (int) [unsigned char] 29| o}d o] A4 E S g+ F2 A4-Z AFSHL, C unsigned chardl
A 7¢3r T

B (int) [unsigned char] L HZZ Z A} glo] sho| W F4& 22 =2 WF3}al, Cunsigned chard A
Zehch

h (int) [short int] Z}o]% A4+ &5 C short intZ WIS Y}

H (int) [unsigned short int] 2 W Z 2 ZA A} ¢lo], Tto] M H4E Cunsigned short intZ W3F T}

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

I (int) [unsigned int] 2 W E2 FA} }lo], sto]{ & Cunsigned int2 W&

1 (int) [long int] 3}o]#H & Clong intE HEITh

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

L (int) [long long] ¥}o]% H=E C long long2 @ W)

K (int) [unsigned long long] @ WZ= A A} §lo] 3o H4E Cunsigned long longl 2 WS TH
n (int) [Py_ssize_t] 3}o]® F+E Cpry_ssize t = HEF )

c (Zo] 12 bytes X =bytearray) [char] Z©]7} 12 byteslU bytearray AAE ZAH, 5}o] A n}o]
EE CcharZ A&3 ]

WA 3394 W7 bytearray AAE &gt
C(Zol 18 str)[int] 2|7} str AAZ EAIE, sfo] W FAE Cint 2 AT YT
£ (float) [float] 3}o]X H-5 A $AE C float 2 W3}
d (float) [double] T}o] % £ 212 C double® W33 L}
+E CPy complex F+RAZ HITYTh

T LT
5 %
bS

=
k=4
£

)

=
<
T
X
=

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

7)€} 247

O (object) [PyObject *] C | 3£ Q1 E] o] 5}o] 2 A& ( Stucth Wl czzale A
AA AAE BT AA Y =z 3 %%ﬂ'?ﬂ Utk A #29 Z018= NuLLo] obyd U th
=

0! (object) [typeobject, PyObject *] C A Z Q] o T}to] W AA & A &gy o] AL 08} S A EHA Ul =
Al C ARbE A ek 3 A sho] A
(PyObject* @°]) C M9 FadYth 3}
e,

0& (object) [converter, anything] converter &5 &3l 3to] A A& C AT E HEAFTh F 79 AAE H
i A MAl= o, F A= void *2 W3HE, (Y9 o) C Mg FA YU converter
Gt 2ol =g th

ga

A F A7 A =

f+=
& o] o}, TypeError7} A s

status = converter (object, address);

o] 7] A object= AT s}o] M A A o]_]_ address'= PyArg _Parse* () 3o AEdH void* AXY Y
o WA o 4344 Aake] A9 1ol Aol 4 %%Oﬂﬂﬁﬂﬂﬂ-%%ﬂ@ﬂﬂ%,

converter 7} Py_CLEANUP_SUPPORTEDE ®}3h3}H, ¢ } 43. °l A= A9sd F Az &5
o] Mg7)o| oln] EFd w2 E AL 713 E AT Ut} o] & WA 3| A, object T} 71
A= NULL O] § Ut} address= Q) €23 222 7k 2H5 4
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WA 3194 W7 : Py_CLEANUP_SUPPORTEDZ} 715 915U th

p (bool) [int] A& 3to| =2l s HAE (&8 ¢ predicate) 5ta2 35 55 C /AR Ao r
Utk @840 FolHintE 12, ARo|H 02 AT RE FEI sfol AW g & FYrh
gto] o] =2 FhS HIAE Sh= B o] th gk 2hA| 3 &2 truth & F2SH4 A 2.
B A 3.30] F7}.

(items) (tuple) [matching—items] WA= 2ol 7} itemsol] Y+ &
C AA=Zitems®] 708 2 9ol sl of FUth A A2 A o= FHE 5 A5Uth

“21” A4 (Fo] SAME 9] LONG_MAXE Z7}3t= A5 E AGd 5 YA

UG — 54 BETL S A0 YT A o H 49

CY & MA2EA EHTUFUT—AHEY B2 & 5 dsUTh.

2 712 o F2hs 29 ARG A Yu7t dsUth FHE 23 oA = vEE S glsyth 252

| 3ol A=} 2] AE Q] ym A A7 A8 Ab = vebi U th A=A QA}of s Fste C Hep = 713
#or 271 ojof FUtt — A A AA7} A A ¢S wl], PyArg_ParseTuple ()& & C

T UES A=A gsyh

$ PyArg_ParseTupleAndKeywords () A& 3fo] A A} | A~E Q] L]—IHZ] ol x}7
guch @A, BE 7|9E A& QA= Ad A QA Aopstu g, | = 4 2
A1 Q= of of Tt
B A 3.30] F7}.

: TR A B AEE o7 A EdUth 28 F9 BAEL oY WA A oA g o] F o2 AR FH T
(PyArg_ParseTuple () o] YA 7] = o1& 9] “dA 4 %}”)-

i 2SS B AELE QU)o A EEUTH AU EE FY A2 72 ol g WA A Y ol & = A]A] Al
WA A Z AHEH YT 9} = A2 E A Y T

S Z A} 71] AFE = BE gto)H AX FxrE= AL (borrowed) ZZ Aol G2 3HAHA L ; F X 345 Fo0]X]
oA Al Q.

=

>,
=
i}

o] 3 ol AL & 27} A T BRG] 93] Fo] AHH & WA Faolok FUh o EL U
=9 g2 Aske vl A Ut % of W 9] P 2B AE thE, o3 i Rt YHg e
A R A B9t QI o] A9 g £ wslof ths) A3 E A3t A s of k.

Heto]l AF st ¥, arg AR 7k A} |8l of shw] ¥l o] &7 F] ofof U th. AF 8, PyArg Parse* ()
G S Ne, I8 o d AN S WA A48 o9 S BAN UYL 29 69 F Shel
A2 Qs pyArg Parse* () T Ao, s T4 M4t I Ho o= T o= e Z]
Eaciuiey
API gt~
int PyArg_ParseTuple (PyObject *args, const char *format, ...)

$2 WA AR A W2 H S g i) Mg s TR BATYT A3 e wnadh

Aslfstd, AR S et A A e o 9 & TP AI YTk

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7HA ] QA7 obd va listE WrotE A th= A= Al 98t pyArg ParseTuple () 3% &4 d Ytk

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

words[], )
AA} 71N E i) A4S BT A Y E‘i—ri F o= T vl 7H He g T8 24 JIJD} keywords
A ol RPN e DA T A AT SR Bl e iy

Ageim g Maghch; Asein, AR S wakeln 4 A sl & LA DU .
WA 364 WA A8 vl Aol e A o) F ks G Uk

6.6. A& B}
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int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
words( ], va_list vargs)
7HH 7N 4=2] Q1 A}F7} o} va_listE HFolE Rt AL AL SHH, PyArg ParseTupleAndKeywords ()
ot sdy
int PyArg_ValidateKeywordArguments (PyObject *)
19 = AR I Y Y 7|17 EAXFLE QAR Fl st} PyArg ParseTupleAndKeywords () 7F AHE

H A o= Aol o dth o 7| A= o]v] o] AALE 33 317] wiE Yt
B A 3.20] =7}

int PyArg_Parse (PyObject *args, const char *format .)
ol 2ed” g AA B AES ﬂﬁ}L ol AHEE = B — O]%% vtol A 301]/‘% Zﬂﬂﬂ
METH_OLDARGS W7/} W4 T2 A A EE AL3= 5 duUrth A ZEoA] w7 Wiy 182
A ASIE AL AFHA B, BE e zelEo] Yt REY B EﬂL om mHoz
AgetA FES FAR UG T, O RES Boloie Be)
2A0% A% AT+ e

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)
A BE AR A5 LR EADL LA o o EE B4 W) W 23], o o
W S AU E Fre TETWJMC Bl o] E o X METH_VARARGSE AJOJQOJOF?ME}. A w7
MEE T FEL ags A2 of of FU T 0] 2L WA Z FEolojof Fuink. FE Lol
min ©]7¢ max ©]fo] o] oF kU T mindt max+ 2o T O‘AHDP 7t QA= ol A E of of 3,

2 QA pyobject - W] U EelEolof gtk o) £ ] Gro g A AL T e B2
EFR U argsol A A1 B3R 9 A8 A 7] Aol sl dale W ANAA e Th ol AL
58 70] 2J3 271315 oJo} ie). o) e AT 2 whas el B e o A A
2ol 948 TR AN BB A5 57 o9 7 247 ek

The-2 o] B4 AHEe] A AUTh ke BEE N _weakres B9 BEY 2204 74 g th

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

return result;

ol Al A PyArg UnpackTuple () o] B3t &L Pyarg ParseTuple () o] gt 2 &3 A
Aoz TS5y

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

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

Return value: New reference. PyArg_Parse* () & Al QoA wrolEol= A FAFSE 29 E XL 3 gk
ANAXE 7IWre 2 A gk v U th 3t Bkshet ALt of 217} 28 8H 3 NULL-S WHH U T} NULL©]

sl 2he w of 9] 7 Al g o,

Py_BuildvValue ()& @ FZ& F5HA< dsdth 29 FAL0 5 o139 =R @97t =29
AREALREE TAGUT 2o EAYel o] slodl None§ HTI T A spiie] 29
Hhehet e & st w, 2 %Z}%ﬂ%é ;Tomh

s9b s WY ALY, W2 WH 7} uolE 2 AE Ao A2y g WA Hew AgE o),

O

o
A5ULE &, Y2 ZE7Imalloc ()= £E38ta @FH WREE Py _Buildvalue ()l

rok
_u

1817 BEAFE Ut} 3 & 27} A28 M H = Py _Buildvalue ()7} “JE AR ol o3l

N
o
L,,
[>

ot N,
9

2o

x5

AT, ST by Buildvalue ()7} ksl ol e Ho] =} 8% W elo] ool free () & 52
ok itk

Ge Ao, 9 8H BAL TR BAAUTH (5 BE oo §BE ol w97 BT vol A
BN A At AN A B

A sl W, BE W AR TY EADAA TAGUTHEA W 45} 22 29 sl ol 4
UTH. ol AL 7 E0 EAAS 5 T 97 47 HE o ALS T % Q&L

s (str == None) [const char *] 'utf-8' A F P2 A}L5t] G- 8 C EXEL J}o]H str AAE
HES YT C Z2HE £ Q1 E 7} NULLO] ¥, None ©] A& Y th.

s# (str =+ None) [const char *, int or Py_ssize_t] 'utf-8' AF P2 ALt CEXEH 1 2
o] & Fto| ¥ str AA 2 AUttt CEAYE £AH 7FNULLO| |, 4 o] 7} F-A] =] 31 None o] ¥}
Byt

y (bytes) [const char *] ©] 212 C EA9S vlo] W bytes 2A 2 A&AFUTh C EAYD £ E 7 NULL
°] ¥, None©] Rbghg U th

y# (bytes) [const char *,int === Py_ssize_t] ©| A2 C A E 1 Aol & sto|xl AA = AL
Utk CEAE Z 1B 7FNULL O] ¥, None o] RESHg Ut}

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 wchar_t *] U T = (UTF-16 == UCS-4) to]€] 9] 9-£ 8 wchar_t HHE 3fo|H
Uzc Axz Assgch 9U TS 85 ol 7}NULLO]tﬂ, NoneO] Llsa=Reisy

u# (str) [const wehar_t *, int == Py_ssize_t] Y Z X (UTF-16 == UCS-4) to| g v ¥} 1 24
o] & vtolH FUIE 7“7<ﬂi sty FUZE W ¥ 2 E 7 NULLO| ¥, o] 7t F A5 1L
Noneo] ¥F3Hg 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¥IC intE gho]d A AR 2 W}

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 sto]# A4 A = ATt}

B (int) [unsigned char] C unsigned char< 3}o|W A4 A2 AES T

H (int) [unsigned short int] C unsigned short intE T}o]H A A& W33 ot

6.6.
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I (int) [unsigned int] C unsigned intZE T}o]® A4

¢

k (int) [unsigned long] C unsigned long< 3}o]
L (int) [long long] C long longs 3ol A4 AA =
K (int) [unsigned long long] C unsigned long long< 3}ol® A4 AX = W33}

n (int) [Py_ssize_t] CPy_ssize_t & I}o| A4=2 HESH T}

c (Z 0] 12| bytes) [char] H}o]|ES UYER=Cint S Zo] 1] glo] W bytes AA 2 AT}
c(Zo] 19 str)[int] FAS UEHY=CintE Zo] 19 Fo]H str A = A3}

d (float) [double] C doubleS Tlo]# X A5 212 W]

£ (float) [float] C floatg vto] F5 2543 22 W)

D (complex) [Py_complex *] C Py_complex XA S gfo|H B 442 W3}

O (object) [PyObject *] s}o]# AAE S x| ¢F ALY (1 S7H8he X 3¢+ 99 %MDP)
A A 7FNULL 21 E W, AHE *Mff}— T Eo] o8& A3t A 4§E7l o &
2 ZHEUoh webA, Py_BuildValue () NULLS RESH o A 7] A oF<5 ﬂE‘r.
o}z of 9] 7} A 5} A] gk o W, systemErrorZt A FH Ut

S (object) [PyObject *] 09} Z<51U T}

N (object) [PyObject *] 09} ZA\ %, AR B% A5 T Z7HA1714) GHUTh A 2o A AA
WAAE B2 A E BE w8 o,

O& (object) [converter, anything] converter St+5 53l anythingS 3ol 4 AA 2 HES YT} 4= QA
2L E anything(void* 2F T 25 o oF Ut = ARG sho] & H v “Af” ato]d AR & wkekst AL

o 2] 7} 2 8H A NULL-S BFEbs) of Fhu T
(items) (tuple) [matching-items] C3Le) NAAE 2 571 2+ glo] A HEZ 2 W33 o)
[items] (list) [matching-items] C3Le] A|AAE B 4271 22 glo] A g
{items} (dict) [matching-items] CZS] A/ A 25 dtolW d A Bl & M3}

& gAY g shte] FES FIheto], 47 719k o 2 AR g YT
I B o8] 7 1o, SystemError o 2] 7} A A= 17 NULLo] WHEE U Th

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. 7}¥ 7|2 A A 7F o} va list S FolEdriEs IS AL 3,
Py _BuildvValue ()2 S 43t

6.7 E£Ad M Lujy

=
=

N LEEL EEE|

o

9t
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

Output not more than size bytes to st according to the format string format and the extra arguments. See the Unix
man page snprintf (3).

et

o~
T

i

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

PyOS_snprintf ()} PyOS Vsnprlntf()% EZEColB 8 &< snprintf () & vsnprintf () &
AU 259 AL A 2ANA REC B4t ABHA Gt £ 22 A2 EAE B A9
et
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The wrappers ensure that st r [size-1] isalways ' \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.
ZHZFol vsnprintf () 7} gl RS WA 8k vl 23 W3] 27] 7} sizeE S12¥F0] ER T 2351,
ol L py FatalError () E WU Th

o) 3

e %

FE v () 2 v 2ol s A of of it}

When 0 <= rv < size, the output conversion was successful and rv characters were written to st (excluding
the trailing ' \O' 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]1is '\0"' in this case.

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

ot 2AY SR B4 AR WL AFTI

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)

char*

EAHY oF doublez WA, A5 A] stold A9 B AN HEHE FAL ATL 57}
Aol 73 2 e 14 4 Qlohe A8 A9 s shol A9 float () B4 HE e B4
Aol -yt w32 A4 2A LT SH A YUk

endptro] NULLO|®, AA EAEE A&yt Exgo] S A4 A
ValueErrorE WA 7|21 -1. 02 wi&sh o}

endptr ©] NULL O] o} ®, 753 3 @& E A2 W Helal *endptro] MEH 2] o4& A HA £AHE
e 752 AT BArde] 2] A IRE} RE 45 %ZM vE E?ﬂ o] obY ™, *endptr
o] EAH 9] Al &S 7tE] 7| =5 4 A 3}aL, ValueError & %}"ﬁ/\l 71 & RhEu o

s 7} floatol] A7gst7]ol V7 & 3= Vet o (& £, 99 ‘ﬁﬁﬁ_mﬂ/\i "1e500" 7} 2@ B
?Jqﬁ‘r), overflow_exceptionZ} NULLO|®H (& 2 & 7 iS&} 3}7) Py_HUGE_VALS ¥8h3}al, o™

>4>
_'>i
fo
Ho
kol
ot
£
et
_04
_|O_4
v
g

l

A= AA3A FF5uth T2 A oW overflow_exception Jlo]H o9 AAE 7] Aok
FUTH 2 o9l 2 AN 108 BRFUTL F AL RF, WS oo A A B

718l 71 £ *endptr& AU}

M3 F 2 o7t B (18 Sol Wme £5 ofel), 8% vo] W o9 F AAHT 1,02
ukek gy o,

WA 310 =7}

PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)

Al FH format_code, precision L flagsE A-23}9] double valS FA14 2 W3tsh ).
format_code’="e','E',"f','F', 'g", 'G' X 'r' F Fr}odor gLt ! S, Al F 4 precision
O o110k S F AT r B e S renr () %A A ST
0

flags*=Py_DTSF_SIGN, Py _DTSF_ADD_DOT_0 =+ Py_DTSF_ALT < 07l o] A or & 5= A5

Ytk
* Py_DTSF_SIGNZ val7} 557} obd w2 A vhehe £ ¢tol]l 5 A7t o+ A8 5%
Ytk

» Py_DTSF_ADD_DOT_0-2 ¥l3tH Ex1do] 4
e Py DTSF_ALT+ “UjA]” 2y F2& L3
PyOS_snprintf () "#' A A Z}o] thst 4™

ptype®] NULLo] o}y ®, 2AE 7} 7he] 7]+ e P
Py_DTST_NAN & 3} = M7§}Q o, val7} 242 {3+ 5, 2
Hhek gk W SkE F 21 o] Q)= bufferol] TSt ZQlE o] A
PyMem_Free ()& &3} vidd Ex1Y9 -2 s A&l oF g

L}, W 3o éa‘ﬁﬂé}ﬂd NULLYUTE SEA+=
Yt
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WA 3.1 7}

int PyOS_stricmp (const char *s/, const char *s2)
d& B4 78 Yt BAD HIL o 5t tla B
2A A5y

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)
HE P4 T2 Qs B4 WL o] 4t B4 $A-8 RAIFTHE F e A9 3 strnemp () 9 A2
2A 25yt

ulit

FA ST = AR A2 8 stremp () &F A9

6.8 254

PyObject* PyEval_GetBuiltins ()
Return value: Borrowed reference. A A3 =& oL} 3] A Z9 =g o] Yo A= AE] Q)
Q1E} 2] 6 9] builtins®] 41 2] 2 B & ok,

PyObject* PyEval_GetLocals ()
Return value: Borrowed reference. @A) A3 T A 2] W4 JH U EE 9H&3 A Y, dA] A 59l
zd Yol glow NULLS WHEeh o)

PyObject* PyEval_GetGlobals ()
Return value: Borrowed reference. @A A = 4] A Bl g E W&t AL, A A3 F<
e deo] glow NULLE WS .

PyFrameObject* PyEval_GetFrame ()

Return value: Borrowed reference. A A 2] 2~d & AFejo] =& ¢
godNuLLY Yk

int PyFrame_GetLineNumber (PyFrameObject *frame)
frame©] A A F & AT E WS

filo
r]I
e
d
A
v
r (
-
>,
o
ol
1o
[
&
a1
o

const char* PyEval_GetFuncName (PyObject *func)
func7} 34, Sl Q12T AR funce] o &S MBI, T3 FOW funce] F o] F L
whekgh o

const char* PyEval_GetFuncDesc (PyObject *func)
func®] Fof et A AL S g o vk gholl = 3 2 WA =9] “()”, 7 constructor”, ” instance”
9 ”object” 7} 23 Ut). PyEval_ GetFuncName ()9 A3} o] o] B o] | funce] A o] F Ut}

6.9 29 5529 A9 §4

int PyCodec_Register (PyObject *search_function)
Mz 29 g8 g s5FYoh
F4g0, o} A ghghthd, encodings 71 A& RES] G4 A4 B4 B2 3 WA
FEol H=5 duth
int PyCodec_KnownEncoding (const char *encoding)
A7 H encoding®ll thal 551 L o] YAl oll whek1 oyt o0& WU T o] e A 43U

PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Y XF 78] 7149k 91 71 APL

object’= errorsZ 73 2] A ol ] 2 2] W& AHS-3to] A G H encodingol T3l HAH A7 T2
Uk 2eo] o8 78 B & ALEE17]) 91 errors7h NULL @ S g o AT E 28 5
LookupErrorE WA A Ut}
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PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Y ¥F 78] 714k t] 7 APL
object<= errorsZ 73 2] A ol 2] A 2] W S AH&-5Fo] A1 A A encodingoll e LA H v
Yok sejol g 7] g AL88E7) 98 errors7hNULL 2 5 AU T A3
LookupErrorE T A AUt}

6.9.1 49 x3] API

oS ol A, encoding AT E S 5 AR WHEEFH 23HEE o] AYUEZE T AIY 23+
o) 4 —‘:,’—z}— &R A Yt Zd o] gle™, KeyError7F A A= 31 NULL O] ¥HEHE Ut}

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. =17 encoding®l] T3t Q1 Z ¢ S+ E 7hA 3 o}

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

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

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. X encoding®l| O] 8t IncrementalDecoder AAE 74 F YT

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 ¥ encoding®l| ™3t St reamReader HE & &4+E 71A 3 Yt}

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 ¥ encoding®| 3t Streamiiriter HE 2 -5 714 3t}

6.9.2 fUFZr 237 Y oy A 7]-& 5= API

int PyCodec_RegisterError (const char *name, PyObject *error)
A4 D name 02 ] A2 B G5 erorS SEFGU T Do) QTP T S Gt B/ LY >
Qs Mol = 42 WAR Y, AR E/TE B4 E 55T W nameo] error o7} WE-2 2| 25 DL o
2§58 THIUTH

Z W L2 3 9 ©1 A} 2 UnicodeEncodeError, UnicodeDecodeError X &=
UnicodeTranslateError? QAAEHAE WolEol=d, A7 5+ FAY Hlo]ELY AJAA
9F ol 59 A& EAEANAY L= ﬂ]?ﬂ BEHE G UAFUT (o] BEHE FE= T+
U E g 7“*1] = %‘iﬁ}iﬂﬁ)- S Fo 3 oA E LA A, EA 7F A= Ald 29 tiA £}
e FALAA JdFFG/HIE DS TA ]Z—.LOH oF ot L2 A5 AFste AT E XTote F 35
FE2 Uk of 6“4 o}

AFetd 0, ol ¥ -1 vkt
PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name 0.2 5= o 2] 2 g W g4+ FH5 Ut E4391 2 NULLO©]
A d 5 A=, ojuwl = “strict” of] T 3 of| & A 2] Z9 o] viSkg T}
PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. excS | 2] 2 T Al A Yt}
PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. 159 48 AVH 1L, FUIZE o3& FA Y}
PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. +UZE Q139 o|H & 2 Y} U+FFFDE X3¢t}
6.9. Zd 552924 T 55
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PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. U ZE Q1T Y o 2] S XML &2} 22 X

ot

.

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. S+ U T E 237 o 2] & W L A] o] 2A o] Z (\x, \u ¥ \U) & X3t}

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. T E QAT A& E \N{...} o]xFA o]z =E X &F T}

WA 3.5 =7}
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o,

AA AS

Ay

o o) Rk AAe) BT RAAA, 5L BUAND F7 A o (5 5, BE SN P EERE
A2 ) kol W AR A5 3 AU A5 A B A Bl A8 T, shol 4 o 2] 74 A g o,
PyList New () REDAW, G0 obd NULLel b Qo 4 A ehe Al 2= Ads 2o, A=
271854 g AR HAA L o] B2 AET 4+ G5V

£

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 st Yol A Py_Not Implemented WrE-E £8l2 A A 2] Ut} (£, Notlmplemented 2] 3% 3 +&
?7}/\] 7] a1 9ESHgy o).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
3t fpoll AA] oE AT Th Oﬂfﬂ Al -1& WEg Y ) flags A= S A A A4S A sE =
g AFEF Ut A A YE = 7Y 542 Py _PRINT_RAWY U TH Fo{ A W, repr () T4l A A<
str()°] 715g Yth

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)
09l attr name JEZYHET} QoW 18, 18X ¢

r_EL
m]o
i)

31313
hasattr (o, attr_name)J}ECU}qE} o] 3]'/\35 63’/6]' *é%"?ﬂh%r/}
__getattr__ ()3} __getattribute_ () FINEE EE3tE 5 TAsHE o2+ JAF o 7Y
AL, ol HUE Ao Al Pyobject_GetAttr ()< }%‘ AN L

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
ooll atr_name VEE]HEZ}F oW 15, 237 ¢¢oW 02 Wyt o] AL dhold T H A
hasattr (o, attr_name)d =53 Th o] 4= A A F S
__getattr_ ()3} _ _getattribute_ () HWAEE S &3t YA EAE 2A & == Fof @A

3= oo = JAF o 7o FAHA L. 1?4 BHuE dodd thAl pyobject GetAttrString ()&
AHE A 2.

57



The Python/C API, & x] v 3.8.18

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. AR oo\ A attr_name©] 2t o] 22 o] E|HEE 7IA Ut 43354
AEZRE S, A8t NULL-S RS T o] A2 Tho| M ¥ A o.attr_named} F 5 FUTH

PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)
Return value: New reference. ZAA| 09| A attr_name©] BF= o] %.4 AEFHEE /1AL YL AZsd
OJERRE g2, A3etd NULLE REE Y T o] A2 3to] AW 8 4 o.attr_named} T 5 FUTH

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. & AR 2] tp_getattro &Fol vl X% &= ¥l o] E 2] HE A H (getter) T,
7“7'4]-4 (AH™) _dict__of Q=& ﬂ%e B0 opu 2t AR o] MROO = S22 gAY g

‘:1’\3%'32 U T descrlptorsoﬂ ok A, golE AT YE = AdAE A oJEGR

EEE]— ASEA gL B HolE Y2aaHe = 28X g5yt 28R oW, AttributeError 7}
wHA g o

int PyObject_SetAttrx (PyObject *o, PyObject *attr_name, PyObject *v)
A ooll thall, attr_nameo] 2t ©] 59 Sl EZHE g v i o= At Asj A] o€ & LPA 7] 1
18 Wbt AZed 02 whek gk o] AL gho]l W B 6. attr _name = v& 53 th
vZFNULLO|®H, o] E 8] HE 7} A H A 2, o] 7] 52 H A E Q3 Pyobject _Delattr ()2 tlA= A
ZUrth

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
AR ooll 3N, arr_name©) 2h= o] 59 A EZRE F2 v E AP FUTH A3 A] o) & TP A 7] 1L
-1 kU h A etd 02 RS Th o] A Thol W £ o.attr_name = v&F5 Y Th
vZFNULLo|®H, o] EB] B E 7} 2 A|E A 9k, o] 7] 5L A A F Q1 Pyobject_DelAttrString () O &

A= A=

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
3 AA Q] tp_setattro<eFo Wl X% = il o] E gl HE A E (setter) 2F & 2] E] (deleter) T4, A A <)
MRO°| Sl= e 29 gA e oA Hlo Ei I g E 2o, 2asd dadx gy e
JELHES ARHAL AA S ARTE AT 134 row, AAo) (AThe) _dict
N AEREZF AAREH A ARG YUTH A3 00] Wk 11, 19X ¢k W AttributeError
7h g sha -10] WHERg U ok

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
A ool thall, attr_nameo]2h= 0] F 2] o] EREES AAF U Al Al 15 WU o] A
gfo]W EA del o.attr_named S-Sk

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
AA ool T8l atr_nameo) 2h= o] 5] A EZFEE AAFULE As) Al -12 AT o] A2
gtolH & del o.attr named TE3H T}

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ TJ2F HE Q| A E (getter) S $J3F dutA <l 4. F23td o
EERR TS

B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict_ HY2IHE | AE (setter) S H T ARHA S 7. o] FAL YM 2] AR E 5 SR ¢k
=y

B A 3.30] F7}.

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid®l| 213 A H A4b& AF&3Fo] 013} 029 F& ¥ TY T opid=
Py LT,Py LE,Py_EQ,Py NE,Py GT <+ Py GE % sty ok sl 7 <, <=, ==, |=, > £ >=9
AFEUTE o] Fo]lH FH A ol op ozsﬂr—‘:—cﬂqr/} o 7| A op= opldoﬂ et Qj/\]-x].cgqr,]._
83 Al HlAL Fhe, A9 Al NULLS WhEh U ok

2
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int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
opid®l sl A B H A4S AHE o] 01} 029 & Bl F Ut opid= Py_LT, Py_LE, Py_EQ, Py_NE,
Py_GT L& Py_GE 5 31} O]E ol 27} <, <=, ==, 1=, > B >=o s gyt ol A -1<, 237
019 08, THA o 19 LI th ol Shel M EAA ol op 023} 5L, 1714 op
£ opide] 8 B3h= AA Y Yok

Z3: 01-»]- 027} 7L8 AA o)W, PyObject_RichCompareBool () 2 APy _EQQ A9+ 18,Py_NEO
79
o

PyObject* PyObject_Repr (PyObject *0)
Return value: New reference. A 02] ¥2tE &S A4ttt A23td & x
= WU T} o] 212 Fhol % R A repr ( 0)3]' TS ULh repr () W& T

WA 3404 HA: o] TFol= oAl YW T oJ A o] £FH o] Qlo] B4 o9& 283 WA FEF
.

PyObject* PyObject_ASCII (PyObject *0)
Return value: New reference. PyObject_Repr () A8, AA| 02 EAYE H S AASHA 9 \x, \u &
= \U o] & A o] ZE AFR-Bto] PyObject Repr () ©] HFEHEE FAFQ o A ¥] ASCI
Utk o] AL Fol A 20 A Pyobject_Repr ()l &5 wHE 213} ARG £ X
ascii() W& gl g8 S=Fth

PyObject* PyObject_Str (PyObject *o)
Return value: New reference. VA 02] =ALE dS AATUTh A3 Al BALE %79
Hhhetu ok o] AL stol M A 4] str (o) & FSF YT str () WA 5ol 95,
gl oA e T=FH T

WA 3404 WA o] Foll = o) Al L L o A o] Zgs o] glo] B4 o9 E 283 Mel A RES
Fuik.

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. 21| 02] v}o] E Y T &S A4t Ut} A9 dtd NULLS, Al 5351 Blo|EY
AAE vkgbg Uth. o]= o7} 7t obd ‘IH gto] M £ A4 bytes (o) 2} %‘3““4 t}. bytes (o) £}
22, 07t ol 0o g 27|31 vo] E G A thal TypeErr0r7]- gyt

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
Z o)~ derived 7} 2] 2 clsQF = QA clso| A SHAE Qo™ 1S uiskaly, 12 7] 9o 0L b3
Tk o2l 7k e ek -1 wlakgh o,
cls7t FZ o)W, clse) BE F2o) th5) AL S AU T H o5 Shbe] Abel A 1.2 wekei Ake
10] %] 3, 284 9o w 0] HuITh

clsoll __subclasscheck_ () HIAE7F J2oH, PEP 31190 A% thz2 A B S 2 A E d 517
Al =g Utk 187 ?%—Ci‘?i,derlvedﬂz—‘. AEeTHHA AR FHAYL o dsY *1M%EHQ?J‘JDP,§
cls.__mro_ o] &% o] &1 h

A9 A] NULLS

webA print ()

QubA oz Zehs AA (% typeolth A Zeh2o Aadaw S Az BRI 2, A
A _bases__ o EHE(Mola Zeasl RRololof FUTHE LA o AR 5

Asyth

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
insi7h cls S e 21k cls®] A B Felae] A S0l H 12 MBS, 194 oW 02 WHFTH
ol 2] 7} Ay Bt ~12 whekalaL ol 9] & A4 g o,

cls7} 2 o] 8, clse) W= o] sl AA7E 2B G UTh Aol shihel Aol A 1 wkaE A
10] Ha1, 287 ¢Fo 0o] PFuth
clsoll __instancecheck () HIAE7} Q2 H, PEP 3119 A= 2 A B = ?/Hi\_ e & 3hd 31 7)

Al =@ Utk 284 %}2“‘ inst= 3G S W LT clso) B S AL wf clse] A2F 20U
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A 2aBElAinstE_ class_ OJEFHEE 71 S
o

AA cls= __bases__ OJEZHE (MW 9]
SR &} H o] & S A7) F ol el A

int PyCallable_Check (PyObject *0)
AA o7k EHEAA BEFUTE AA| 7 gl Eold 15, 294 F2d 0
W4k 43,

PyObject* PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. 72 args2 Al&F AR} G Y 8] kwargsZ A58 o] &Y+ AR FHE
stol A AA callables &3 T}

args WOLLO) huiol ok B e, 9k ARHA o A FEE AFIAA L. I EAE WA
I Q3}A] ¢F O |, kwargs= NULLY ¢ A5 Y}

4EotH & 435 vhetar, Asfshd o o & HAE A 7] 3 NULL S Wy o
o] 21 ol 5

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. 5 argsi AZd Ax =2 Z&E gto| W AA callableS S Z3H T} QA A7}
I Q3R ¢FO ™|, args= NULLY = Y54}

3E3tH & A5 NHEelar, Ao st d o9 & HY A7) 3 NULLS WHEHgh o)
o) A2 told EA 4 callable (*args) 2 FSHHTh
PyObject* PyObject_CallFunction (PyObject *callable, const char *format, o)
Return value: New reference. 7} 7]14=2] C 01 A2 Z 2 E go] W AA callables TZ3H U T C QA=
Py _BuildvValue () 28t T ExY9 -2 AFR-5to] 7| Yt} format2 NULLY 4 9o H, QA7)
A A RS ERE YT
ABEE 3 A3E WA, Ashehd o] 2 LA 7 W NULLE WET T
o] 22 gto] A £ 4 callable (*args) 2t &5 FUth

filo
rE
e
]
T
£
o
%
5
rlr

>i

glol| M T d A callable (*args, **kwargs)2}

Note that if you only pass PyOb ject *args, PyObject_CallFunctionObjArgs () isafaster alternative.
WA 34004 R : format®] B o] char *o| 4] HAH 5 TH

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 7} 7|15=2] C Q1 A} ; A A 0bj2) nameo) = W =2 &3 Ut) C ARl
B2 AAs|oF st Py Buildvalue () W EALE 71¢F Ut

format> NULLY 4= 9l 20, AR}7}F A5 5 2] 29k e Yt

4FotH T & 435 vhEetar, Asfstd o o & E YA 7] 3L NULL S WHEH Y o

o] AL glo]W TH A obj.name (argl, arg2, ...)4F5IYr}

Note that if you only pass PyOb ject *args, PyObject_CallMethodObjArgs () is a faster alternative.
W 3.4 X HA : name} formare] B ©] char *ol|A HAH AHFUTH

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.

dFetd 52 ZIE vhketar, Asstd o9 & WAl 7] L NULL2 HEEH U T
o] AL glo]W THAl callable (argl, arg2, ...)Z53Yr}

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

o]N-
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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.

At & 235 WHEsta, At o 9] & S A 7] 3 NULLS ¥ o

PyObject* _PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-

names)
7V oA W E =2 AMEoto], 81 E Tthol A AA callables SZ 3T

argse 12 AA7F = C vl E ot
b
=

nargsf= 9 x| QA2 9} MeHA o] Z g1 PY_VECTORCALL_ARGUMENTS_OFFSET ] Yt} (o}ef &
2SN L), AA| AR M-S Do B, Pyvectorcall NARGS (nargsf) S AFESHA Al L.

kunames = NULL(7) 91 = 917 §1:8) 0] 1} 71912 0] 0] £2 S 5Tk FA1] A9, 71912 A
ghe A2 7 Tk ol argsol AFA U Th 719 S AR S nargsfol G FE v 1A T

kwnames= str @ (A B S 2E obdyth o] Ak sl of 8w, 5 7= a3l oF o
Aot 3& AE vhEstar, A shd o 9] & A Al 7] 3 NULLS WEEHEh T

callable o] 2| AFThe ME$ Z2E 22 ASHUTH 134 08, AAbe tp call @ AHEIIE
RS RS

Ju

Fa: o) e FA Ao Fol i 3904 thE o] 5o MAH L o X o= WAF ] g
AR YUt o] F+E AFETTHY, Tho] W 395 fl5) TEE AT EHE

B A 3.8 &7}
PY_VECTORCALL_. ARGUMENTS _OFFSET

e 2 nargsf AXfo] AHH W, 5 TEAE AN AR args[-1] S WAT 5 AaUTh Z, argss
Soel MElo A 7 100] b U the 7he 4l th MBS A Was] dol args (1] g 24
alof g

WA 3.8 7}

Py_ssize_t PyVectorcall_NARGS (size_t nargsf’)
ZolQ WME 2 gy AAANN AA dA 28 BBFUL FA nargst s
~PY_VECTORCALL_ARGUMENTS OFFSETJJrE Sy

WA 3.8 =7}

PyObject* _PyObject_FastCallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
719 = AR 7} kwdict DAV ]2 AGHTI= AL A QS s  Pyobject Vectorcall ()3 24
o} 71 ¥ = QA A7) 92 H kwdict= NULLY 4 O‘ pt Ut}

HEZS Q3= T8 AL, A= YR A oiuﬂa FHo= AUt} weba], o] s
_PyObject_Vectorcall ()] B3l ¢F7+e] @ I:Hoﬂ 2 2718t} % }Oﬂ Al o] u] A8k Zn| 7}
A M7t A= ol vk ARS- S o Fy T

Fi: ol g FA A oln Fol 3904 thE o] FoZ MAH I oA u|= Ao FE
AR AU o] FE ARSI, SFo] M 398 As| Z=EE UAF D = E AL,

B A 3.8 &7}
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Py_hash_t PyObject_Hash (PyObject *o)
A3 09] B A ZES A4S WA T AT -1 DG T ol AL Fo] W EH 4 hash (o)
ot FSdYTh
WA 32004 WA 9h3 2 o] Al| Py_hash_t YT} o] 212 Py_ssize_to} 22 2719 B35 e A+
k.

Py_hash_t PyObject_HashNot Implemented (PyObject *0)
type (o) 7} 3| Al 7F&8HA] S YEW = TypeErrorE A1 -15 WUt o] g
tp_hash €30l 2732 w] E53 23 oA, A Z Bl o] Y o] jA] 7}538HA] &= BAI AL

dHUTh

int PyObject_IsTrue (PyObject *0)
A3 08 oz 7531 1€, 124 Fow 08 WAFUTE o] AL oM A not not o2}
SSEUT Ashsh 18 MG

int PyObject_Not (PyObject *o)
AH 0% Fow H7W 02, 137 ot 1S HAFYT. o] AL Fhol W B4 not 09 F5F
Yok A5 s -1 e T

PyObject* PyObject_Type (PyObject *o)
Return value: New reference. o7} NULLo] of ™, AR 02 AA| &of sl F3t= & AAE ¥y}
A5t H SystemErrorE WA Al 7] 3 NULLS WHEH U th o] 212 Fho] A 284 type (o) 9 &
Futh o Pt B el A% A5 2 SANPUT S48 A2 A5 DT S A
PyTypeObject* B2 A E W&ot ¥F EH A o—>ob_type thAl o] 45 AT o] {7

Rz

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
AR 07} type B o] ALk type] A B ol d & kg th T v 7)) W4 BF NULLo] oy of of g th.

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *0)
A7 0] A o] E BT TE AA 07} A A2} D Z2ESS AT, A2 Do)} wrEg o,
o 2] 7} A 3k 1] WHEHE U Tk o] AL shol W & o}

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t default)
o AR FAH Ao] 2 WAF T WA AR Ao| B MBS AL AEH L, _length_hint_ ()
£ Agoe] 24 e NAe L, ViAo R e AT ol A 18 BB T o] AL
glo]W T H A operator.length_hint (o, default) S5yt

WA 3.40] =7}

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. A A keyoll S| BF3t= 09 R 45 w33l A} A v A] NULLS HH3HEH U T
o) AL shol M EHA o[key] o FEHUT.

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
A keyS gk vell w8 Utk As) Al o9& WA 7] L -15 RETh AFetd
o] 2L Ftol W FF olkey] = v FFTHFULL o] FrEvel h F2E FAA &

int PyObject_DelItem (PyObject *o, PyObject *key)
AA 0N X AA| keyol] T 3+ w3 A AF U A3std -1S Wk th o] A2 sho] M £ del
olkeyl ot 55T

PyObject* PyObject_Dir (PyObject *o)
Return value: New reference. ©]Z1-2 3ol & 4] dir (o) & 553H, A AAFol| A &st BAE
(HloI 3= 7 ) B 2ES WSt A L, ol 217F QLo ¥ NULLS WHEHtU o) A A7FNULL o] |, 3}o]
dir () 2 H]2etn, @A 2] (locals) o] ©] 552 WU TE; o] -9, A3 Z g ¢l o] A3} o] 9
¢Fo W NULLY| WFEE X Bt PyErr Occurred () v AR S WHEsy )

N o
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PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. ©)Z2 9ol T34 iter (o) & TS5 U AA <X} o3k =22
O] Bl g o] 5 & Wrehst AL, A A 7} o] v] o] H o] B o] H AA| AHA| & WYt A E olEH o E &
4 129 TypeErrors WA A 7] 2 NULL-S WHEHEHY T

7.2 A Z2EF

int PyNumber_Check (PyObject *0)

AH o7t 24 2R EES AT 12 MBS T, 134 owl AR VAP o] P4t A
4 Z g,

A 3.80 A WA o7} El A AW 12wk o)

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 B3t A7, Ao Al NULLS WHEgHU T} o] AL glo] W T3 A
ol + 029 F5 3Tk

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. 019 A 025 i A7}, Ao Al NULLS WHEHgHU T} o] A2 glol# 33 4]
ol - o028} F5 YT

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 33t A3, Ao Al NULLS WHEsHU T} o] AL glolH 3 4]
ol * 029} &5

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 38 F A3 A3}, Ao A NULLES ¥F3HshUth o] AL njol
#FAA o1 @ o029t FFHYTH

WA 3.5 =7}

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 012 022 Y A3}, A3) Al NULL

VAl 37 = =3 o)
PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)

filo
rZ
riot
d
<
&
o
P
rlo
kI
=
a2
ro
o
+

Return value: New reference. 012 022 = 42812 zke] A Ak 2atgho| L}, A3 A] NULL-S wHaHsh o}
HhSh Zh- “ZARA]” Q1 o] X R 24 7t :/‘]'7‘] o7l ZdUth AT 2 REAHTE RIS
T flsyth o] = F Y 4’\3 Zﬂr’]’@f‘lﬁ e AT FE NSRS 5 sy

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. 012 022 = UYWAY, A 3] A| NULLS 9183t} o] AL glo| W &3 4
ol % 029 F53 T

PyObject* PyNumber_Divmod (Py Ob/ecr *ol, PyObject 02)
Return value: New reference. W7 & divmod () & ZZ 34 Al 2. A 961 NULLS WU o}, o] A&
gbo] W ¢ 4] divmod (01, o02) & F5 YT

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)

Return value: New reference. W7 SF pow () & FZ A Al L. A9 st NULLE ¥F3HgU T} o] A&
glo] W FHA pow(ol, 02, o3)&FS5FUL, o714 03% A8 A Juh 03a FAlSHHH, I A
2ol y tione AL S (039] NULLE APSHE 22 B o] 2 2] 9a] A7} g oh,

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. /38 Al 02] 22] Zt(negation) =, A 9] A] NULLE WHEHgHUth o] AL mlol A
234 -0t FeHYTH
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PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. /3-8 A| 05, A3 A] NULLS WHEHgt
Yo,

PyObject* PyNumber_Absolute (PyObject *o)
Return value: New reference. 02] A Zkol L}, A3 A] NULLS WEEHgHU Th o] 212 p}o] % 23 4] abs (o)
o} 55 .

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. 3-8 A 0] 8] E ¥FA (bitwise negation) <, A 3] A] NULLES WHaHg ). o] A&
Shol A EHA ~0%} EE G LTk

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A o1& 02Wg 9% 02 A|ZE 3 A3}
o)A Tol W ERA o1 << 029 EEFHILL

PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. /33 X 0l S 02W5 L E2Z2 0 2 A2 E 3 23S, A3 A] NULLS ¥F3HsHY
o} o] A2 ol 8 A o1 >> 029 ST

PyObject* PyNumber_And (PyObject *ol, PyObject *02)

°
O
%)
pa)
rlo
A
o
=
=
o
1>
+

(@]

o
ot
o
i)

fjr
>
£
>
=
c
=
=
o
rE
o
bl
i
v

’

Return value: New reference. 3-8 A 013} 022] “B] E ¥ =8| 57 (bitwise and)” <, A 3] A] NULLS ¥F3HgHy
th o] A& ol EHA o1 & 029 TS FYTCH

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. 33 Al 013} 029] “v] EH v €} & =2] & (bitwise exclusive or)” <, A 3 A]

NULLS WHghUth o] A2 slo] AW H A o1 ~ o029 55Ut

PyObject* PyNumber_Oxr (PyObject *ol, PyObject *02)
Return value: New reference. ’33 X 013} 022] “B] EH =] &} (bitwise or)”<, A 3] A] NULLS wWHEgh o}
AL sold HAL ol | 029 FE Lk

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 3 Ao}, A 9] A| NULLS 9HEHghU Tt o] A4k ol0] A Y34
A AL 2] | A (in-place) B F U T} o] A2 dto] W FF ol += 029 55Tt

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 01| A 025 "l Ao}, A9 A| NULLS WHEHg U o). o] A2 o o] XA 5}
A 2] ol A (in-place) 3§ F U th 0] 21 Fho] W £ o1 —= 029 F5FTh

PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 3+ AL}, A 9] A NULLES 93U th o] 42 ol0] X Y3H
A ZFel ol A (in-place) BB Utk o] 2L 3ol £ o1 *= 029 FFIYTh

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 8§ & A5 A7, Ao Al NULLES ¥R T} o] A4F2 0] 9]
#2317 A 22 ofl A (in-place) 5 B U T, o] AL hol M B ol e= 029 5Tk

B A 3.50] &7}

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 01 022 = 4284 & 2 o] (floor) U, A 3 A| NULLES ¥F3HgHU o}, o] 4t
2 o10] A A5 AR 2ol A (in-place) 5= A U Th. o] AL 5o W B o1 //= 029 55T},

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 012 022 U 58+2 zre] A Al ZAtgko| v, A vl A] NULLES WS o).
HESh ZE-2 “ZARA]” Q] o] X BE A F7FIAA o] 7 Wl E YU T o] TR RE ASFE S
FEYSsULE ol e F Y AFE ALGT U 5 25 & WE 5 JF YT 9

o] A sk A &F2] ol A (in-place) 53 U T

5e)
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PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l1-& 022 Y U A}, A3 Al NULLS WFEHgHU T} o] o
3HH A 2pe] ol A (in-place) = F U T o] 212 3tol M & ol %= o029} 5 th

PyObject* PyNumber_InPlacePower ( P}'Object *ol, PyObje(l *02, P)Object *03)

A2 ol0] XY

2 0l9] X]T_O]’tq A A2 011/‘1 (m place) TE“Q‘%E} Ol S 037} Py_ None sfo] &
028}, 1874 ¥ ™ pow(ol, 02, 03)9 AAe] AP F5FUch oSE F A8k
Py_NoneZ AE3A A L (030 NULLS A3l 229 w2 A A7 38 ).

PyObject* PyNumber_InPlaceLshift (P}Ob/ect *ol, PyObject *02)
Return value: New reference. 3-8 A 012 0205 Q&0 7 A ZE 3 A3}E, A3 A NULLS W o}
o] A4k ol0] A A3t Zﬂx}ﬂ N A (in-place) 52§ B YT o] 2L Tho] W &7 ol <<= 029 FFH
.

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. /35 A 012 02WHE L E&0 7 A3
Utt. o] A4k ol0] A9 5}?‘; A A} 2] o) A (in Place) F3Pg Y
FsgUH

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 Al 013} 022] “H|E WY =2]F (bitwise and)’<, A 3] A] NULLE 93+
t}. o] AL plo] A A3 A AL ol A (in-place) T3 FH U Th o] AL gpo]l W EF ol &= 029 553
.

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value New reference. 3-8 Al 0l 022] “B] EX Al €} & =] & (bitwise exclusive or)” <, A
NULLg ¥Hehghu ot o] A4k 010] Al dshd A2t 01]*1 (in-place) 3 H U th. o] 21 3] W F7 o1
r= 028t TS HYTH

PyObject* PyNumber__InPlaceOr (PyObject *ol, PyObject *02)

Return value: New reference. *35- A] 013} 022] “B] E X =] & (bitwise or)” =
o]

} A3E, A9 /\l NULLS WHEHg}
F ol >>= 029

[kl
£ i
o
rlo
k=)
o
%
r{u

A af Al NULL-Z RF3H3h T}

o] A4k olo] A A8t A A} ol A (in-place) TH B UTE o] A2 ol F& ol |= o029t F5F
ek,

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. /3-8 X B4 A2 H3EH 0Z, A9 A NULLES ¥FSghu o} o] A& glo]

E34 int ( g}gcaqp}

PyObject* PyNumber_Float (PyObject *o)
Return value: New reference. ’3-3- A float 21| 2 M3 H 0=, A9 A NULLS ¥F3HsHU T}, o] 22 glo] A
#9424 float (o) 255 U“%‘i‘r

PyObject* PyNumber_Index (PyObject *0)
Return value: New reference. 33 A 3ol int2 HEH 05, A3 A NULLE WU A s A
TypeError o & 7} 2 gy th

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. 35 n< A base;_ A oH A‘] W3S ExE LS wksks Ut} base QA= 2,
8,10 Tt 165 Shpolof GUTE 2% 2,8 B 169] 49, Wahd 4G L 1 0b7, 100" EE 10x 9]
A% A AL 247 ol £t no] kol A int 7 bW, WA Pyiunber Tndex ()% W2 T,

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
o7t A5z HATE 5 oW, 0B Py_ssizet GO 2 WEBo] WA UTE TZ o] Ashaty, o9 7}
i 6}1 1] t&%g ‘4 =2

o7} gtol A intZ M3 4= QA9 Py_ssize_t FEOo 2 WIS = A| =7} OverflowErrorE WA Al 7]
A, exc A A= A S 2] 9] 3 (YWA S F IndexErrorY OverflowError) Y YT} exc’} NULL
o, A7t A YA FHe L9 A4 =Py _SSIZE_T_MINCE, %9 4= py SSIZE T MAXE

2P

o
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int PyIndex_Check (PyObject *0)
o7} A&l A A2 (tp_as_number T2 2] nb_index EF o] YA QS5 UThH 1S ¥stel, 282 ko

0 AT o] It P4 4 FFUTH

73 A FA2 =22 EE

int PySequence_Check (PyObject *0)
ANFANAL 22 €23 AF5HE 12 w3stw, 2892 ¢god 08 W&k getitem ()
ks

WA =7 Q1 shol M 2ol s8] A% dice A Zela) ol B 18 hekal Aol 9131414 2.
QAT o E B 7% AL A DL 5 DA WEAU T o T B AT,

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *o)
BT A ANA2 0o AA £ N5, Ak E 12 WP UTE o] AL o] A A4 Len (o) 9}
S5

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. 735 A 012} 028] o]o] & o] 7] & Wkkatal, 4l 64 NULLZ WHHg o}
o] AL sholW EBA ol + 029 55 WU

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. A\l A2~ A A 05 count H WHE-3F A7}LE W3St A}, Ao A NULLS

Utk oA sl 8 B4 o * count9} FEHUT

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A 012} 022] o] o] E o] 7] & vl&3} a1,

) 5d NULLS vkEE U o). o]
AL 017} A Y 5Hd zﬂx}a] of| A (in-place) 2= L . o] AL sho] W B8 4] o

1 += o028 FS Y

A
>
ar

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. Nl A 2~ A A 0 count A ‘ﬂ-%ﬂ- A7E u3lsl AU, A9 A] NULLS WHEkEH

Ytk o] A& 07} ) 81 A 2] o) A (in-place) S F U T). o] AL Fol W BAA o *= count 9}
TS AU

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference. 02] i A Q A5 W3k}l AL}, A6 H NULLS B3 U th o] AL sholx
Zd4oli] FTFYTH

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)

2
Return value: New reference. N A2~ DA 098] i1} i2 Abolo] £8lol2~E widstA Y, A 93 NULLS

SHSkgU T o] AL Shol EAA o[i1:12] 9 FEFUT,

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)

A vE 0o i WA 840 " dTUch Ausid o] & YA 7T -1S H}JE Utk AEshd 02
st T o] 22 shol A EF o [1] = vt ESFULE o] S vol et F2E T4 GFUTh
vZENULLO| ¥, 8 &7} AHA|E A gt ] 7]-5-& PySequence_Delltem() AHd< 93 A A= A5t

int PySequence_DelItem (PyObject *o, Py_ssize_ti)
o AA ] i WA 245 AATUT AT sE 12 HAFUT o] AL Fo| W B del oli]9ES

ok

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
Al AR vE Al B AR 09] il o A i2 Abo] o] ol o th Yyt o] A2 sho] W F - o[11:12]

- vel s EayTh

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_ti2)
A2 AR 09 il A i2 Aol 9] Eekol 28 AA U A3l ek -1 WEFUTh o] A shol R

B2 del o[il:i21 55t}
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Py_ssize_| thSequence Count (PyObject *o, PyObject *value)
0l = value®| & W2 UTE F, 0 [key] == valued WEHdtE keyd] 5 WhHgHU . Aot
= ; ul 3} 5 1‘4—_ o] AL zulo] ¥ EH A o.count (value) & 553}
int PySequence_Contains (PyObject *o, PyObject *value)
o°ll value7} =2 FAFUTH 08 FF F U7t valuest Z oW 13 1t
sy ok ol 2] Al -1 WY T O] A= JJrOM‘i #¥A value in o2}
Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
oli] == value® WESHE 3 WA Q82 i% AT ofe) A] -12 AT o] AL o]l
X34 o.index (value) &} 35t}

PyObject* PySequence_List (PyObject *0)

Return value: New reference. A| A2~} o] Bl & & 09} Z-2 U &2 71 A 2|2 E A& ¥l3st A, Ao std
NULL= ¥HEHUTh dh3te gl 2B 2R o' BAgg Ut o] A2 sto] A 38 4] 1ist (o) 9

U
PyObject* PySequence_Tuple (PyObject *o)

Return value: New reference. N A2 o|E B & 09} Z-2 Y &S 713 5= AA & 9135 A U, Aostd
NULLZ HERUT 07} FEol W, AR e B/l Was 1, 184 o REo 48 gow

s Yt o] 212 Fhol A 34 tuple (o) & TS5 YT

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. AN A1} o Bl 8 & 0& T2 PySequence_Fast* A G &40 A AL 4~ )
£ 24 2 BT A8 7FA D2 ol e Bo] oh W mE WA 84 E 2 ALSEke] TypeRrror
£ 2AA A YT Ao Al NULLES RFEER Y T
PySequence_Fast* &4 = 07} PyTupleObject Y PyListObjectetdl 7FARA 31 0] HlolE =
o] 5 WA 237 w2 o] ZA o] EAFYTH
CPython 7 & Al AP O =2, 07} o] ] Al AL 2] A E N, Nhghg Y T

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)

09 ZolE w3 d =t o7} PySequence Fast ()o] 3l w35 31, o7} NULLo] o}y
g ZHARAF UL 37 E oo Y PySequence Size()E TE3te] AL £ E A L
PySequence_Fast_GET SIZE ()= o7} B|2EUEZo|gtn 7IA S ¢+ Jon g ¢ w5 Ut}

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 02] i AA] & 425 W1&sl=t)], 07} PySequence_Fast () ol &3} 4l

= 9131, 07h NULL ] ohlw, i7k A el Qlekan 71 g e,

PyObject** PySequence_Fast_ITEMS (PyObject *o)
PyObject Z A E] 9] a}5 v A& "Itk o7} Pysequence Fast () ol 2] 3l RS §1aL, 07} NULL
o] bzt A T,

aEd 3717t WA W, A TGl

5 ) %
EPER S X EEEE S

Al
§3H4]

=

it g

o

4 ool fol et Al . wekA, AAAT)
Al L.

PyObject* PySequence_ITEM (PyObject *o, Py_ssize ti )
Return value: New reference. 02 i HA {425 WEsA Y, A9sd NULLS WHES Y o}
PySequence_GetItem ()2 W2 g Alo] XUk, ool N3] PysSequence_Check () 7} 2+ A] A A}SHA]
3, &4 AE 28 2ATA STk

73. AAAZ2ES 67



The Python/C API, & x] v 3.8.18

74 I =2 T

int PyMapping_Check (PyObject *0)
WA AE 2R e AT ol E AU
etaton () AADI G shola Zehn] A9 & w2
PEENEE RS S i tte g iy

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
43 A AR 09] 7 42 WS, A ShE -1 WU T o] Tho] W EAA Len (o) 9 B
g},

PyObject* PyMapping_ GetItemString (PyObject *o, const char *key)
Return value: New reference. A4 keyoll 3]l G 3t+= 09 241 A3 A] NULLES WHEgHU T} o] &= Tlo|
FA4 olkeyl & FE5 YT Pyobject_GetItem() T FRIHA L

int PyMapping_SetItemString (PyObject *o, const char *key, P)Object *P)
AA ool A FAFE keyE Evell M B Utk Asfshd -1 WU th o] A2 3folH £ o[key] =
vt FSHFUTH Pyobject Setitem ()= FZRIFPAL. o] Fee vl e FxE FXA s Uh

int PyMapping_DelItem (PyObject *o, PyObject *key)
A ool A AA| keyoll th et vl & Al AUt Asfjstd 1S WF&ty ek o] AL shol M F7 del
olkeyl ¢t &5 gL o] 22 PyObject_Delltem ()9 B YUTh

int PyMapping_DelItemString (PyObject *o, const char *key)
A 0o 4] £ keyell THE w3 A A Th A5 5HE 12 BT o] A2 Tl W E del
olkeyl & F5 UL

int PyMapping_HasKey (PyObject *o, PyObject *key)
w5 2700 key 717h 909 12 WL, D87 9ot 02 WG o] Fhol @ EHA key in
ot FEHUL o] e FF AT
__getitem__ () WINEE &t T DA o2+ JAH FoAFAA L. o8] HuE e
B A Pyobject GetItem ()< AFRBHIA L.

int PyMapping_HasKeyString (PyObject *o, const char *key)
w3 AR ol key 7] 7 9107 1.2 WHEHSEaL, 134 O H 02 WEF T o] shold EBA key in
09/]— %%‘g—q 1:]. ] 6‘]-/\ = 6]-/\]— Al »3_'—‘6]—]/] 1;].
__getitem_ () HWIAEE 3&511 9A EXE AAE 9l = =91 alz\g B A2 = dAF ol 79
SHAAI L. o8] HE wro g Al PyMapping GetItemString () o AFRSHE Al L.

PyObject* PyMapping_Keys (PyObject *0)
Return value: New reference. /33518, AR 0] 7] 2| 2~E 5}
A 3794 WA ol Aol Tt Bl AEY B2 B SY

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. ’33-3F8, A A 02 3k 8l

WA3TNA A o Aol vt B A=Y RES NBYE

i
19
b
.?1_&

PyObject* PyMapping_Items (PyObject *0)
Return value: New reference A F5Hd, A A 0°ﬂ A= g5 g
e 2dste FEAUT A9etE, nuLLe Wy o
=

WA 3704 HA: o] Ao = 5Tt g AEL ES
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7.5 olEHolE]l ZE2REF

=3 ol el o612 AHE3H7] 918 T @57k AU Tk

int PyIter_ Check (PyObject *0)
A7 o7k ol Elel ol ZRE 2L AAsE FE SHE UL

PyObject* PyIter_Next (PyObject *0)
Return value: New reference. ©]E] & o] A ool A th& Fh2 W Q'b] t}. AR = ol ¥ o] g oof YTt
(o122 FAst= AL LA AL AU h. 2 ghol %i 9, o9 7 A EH A %L FH E NULLS
ety ok dEg 774‘41 SRy °ﬂ 27} ‘:‘“gﬁ}tﬂ, NULLS ¥H8Hetal o 9] & A3 o

ol olH £ o|H o] EstE F2E FAsted, C ZEE old AL & Hojof

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) ;
}

Py_DECREF (iterator);

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

}

76 H3 =22 & F

shol ol A AHEE 4 9l o AR & S v s e] Wi i ol T8 A 28 T o] e 3 A
o= g bytes bytearray, el array.arraysh 2-S AR 3P o] TP UTh A4 2ho] B
G5 oJul A ALt +A AT e BT ST AN e Aol A

ole1 % B A7 mhe] o7 YA, (obnhE) 2 W= W] o3 WA L FED EAL FHEY
o ol @ Aol A F7F B A glo] A3 ol oA 25hE o] nhers gk,

SOl e C 42N 7] ZEEF GHOR o & 752 AFTUL o] ZREFO|E T 7hA] S0l
1 -

LA FAAE A0 AHAE U e, 2 9] AR vl F0E

3k 22 917 ShUth o] AEH ol A= W AA LA Ao A )
s &M S °ﬂ/ﬂu7—’11ﬂ-°4 AA] S H ool et 2B E 7] A1) ol 2] 7kA S AHEE o s
Uth (& S0 WA= w7l B,

bytes gHDytearraer 2 e A= oHE W HE Hlol E A Ao Stk tE FHE
758Ut o9& §9, array.arrayel 93] &5 = Q4+ HE| vlolE Zto] E 4 5t

7.5. olElE|o]E]l 2 EF 69




The Python/C API, & x] v 3.8.18

53 Qo) uho]=
v ol thgk 9171
A7k e gy,
I =S g

T e EE AAE L 7152 5 A5 Uth write () 7 AEH A A 2
29 2 31A 9 readinto () 9F 22 THE HlA == 9 xbe] Yo 227]

ot 12 =

£ AN 7219 A7 AE WH S AH A0 HEAAL AR
w3 QB | o] 2 0] 2uAH7L th Ak AA o el ¥ & d= B elle F 7HA7F st
2 PyObject_GetBuffer ()& E&t};

L

fifo
-7
rlu
2
)
rE
=

*,wx IEE sx P A F & =2 JE AFRS)o] PyArg ParseTuple ()(BEE 1 A = 3

ki

o
fol
Y

td
qn
R
7
N
N
n)
rlr
il
ko
=)
X,
5§
|o
g
g
g
o
o
)\h
)\h
D
h
)
0]
—
0]
Q
[6))
D
il
fof
e
S
[e]
9
)
<
=
d
ot
X
o
X,
o]
L‘_/
|o
g

2 Re)
o
A9 59k 22 ThgE B AL BT 5 AUt

i_i‘
(=
rlr
L
4y
ol
z
s

rr
i
Z

b S it o

£ 3 ")t ThE AR|9) vhol Vel Ho]E & sto i =2
o2 FEFUTh & B Gt (erocopy) ool MAUZ O 2 ST 5 AFULh )
Qele] vl ol B2 sho] M Lz 1) uo] A o5 AA wE T

SR+ gom, 2o AA el nefe 2 Ak 7] Aol 22517

4% 913, o B8 Q1 ¥ =] (in-memory) B4 0.2 239 Ho| 8 & ALt o 488 7= 9

g ok

r_\.{g
> I
&
[-u U )]1
Au)
dy oo kg o
rlr o &

s
Mo
o
)
o
a,
ok
i)
L
=
3
i
rlr
]
g
e}
&
(N
D
Q
o
12
o
a,
N
ey
<
i)
o))y
o
a e

ko
&
2
i

=
B3 vl 9 e RS BAL S guh M E ks A el 2
= o

3

A| & 3F+= (exporting) A A S ZHA
PyObject_GetBuffer ()& FZ A L.

Py _buffer

void *buf
¥ Lo o) 7)
g4 Ry E
HEg £E59

IL
A=
A% W Ge) A9, gL e BEe

void *obj
A& 3}+= (exporting) 21 A o] th ok A FHZ. 2= AU A7} 473141, PyBuffer Release ()
o) AHg o Fasti NULLE AP UL o] EE EF CAPL 342 Wk gt 553 oh

Al & A} (exporter) &] 5}
rides® AH&3HH grol

< My
o it
o 1if
(=
T o~
S H
b
4> N
30 N
Ty 1o
BN
Ry
oy
M rr

£l
il g'g
-~
lles o
s
& rlo

E43 AL =2, PyMemoryView_FromBuffer () PyBuffer FillInfo()E MR A A
(temporary) ¥ # &] 7, o] == NULLY YT dukd o=, AF 3+ (exporting) 24| &= ©] A
A AH&EA] ghotof gt
Py_ssize_t 1len

product (shape) * itemsize. AL g AL, s R E
go) 49, A% BRow BT o4 7247 27 @ Belg)
((char *)buf) [0] oAl ((char *)buf) [len-1] W AA]
Hoz W/t HuE FSow GAPUL hEE ool 23
PyBUF_WRITABLE$I YT}

~

A&48e HAske
PyBUF_SIMPLE &

]
a1
X

-

int readonly
H 37 917] AEJAAE Yetl = EA 71U th o] =+ pPyBUF_WRITABLE Ze 12 Aol 4

gk,
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Py_ssize_t itemsize
gGd 249 &2 F7](8lo]E) YUt NULLe] old format kol €€ 9 struct.calcsize ()
4 2,
23 o9 &N A7} PyBUF_FORMAT ZE| 2 Qlo] WM E 28, formatL NULLE AR5
A, i temsizet o A3 A YA g 2EUTH
shape©] Y42, product (shape) * itemsize == len X7} A& AR 48 AE=
itemsized AHESt] WA E AT 4 sy
PyBUF_SIMPLE ©]\ PyBUF_WRITABLE 8 A2 Z I Z shape©] NULLO| W, 4 H]A+=
itemsizeSs FA3}A itemsize == 1E 7}A 3 oF g th

const char *format
G g5 WES AW e struct BE 2B £ NL F5 T4, o] 2ol NULLO| W,
"BNCRE G WOl =) B 1 .
o] X &= pPyBUF_FORMAT Z#| 1 & AlojF Ut

int ndim
HEg7bn 2HY sl 22 e = AE 4. 009, bure 2Z s e+ 9G¥ 35
ZAYrtt. o] A%, shape, strides W suboffset s+ WFEA] NULL o] o of g4t}
U] 3 2 pyBUF_MAX_NDIME Ul A 5 642 A g3t AlF A o] AlgtS &5 35l oF 311,
ThA-d W 3 8] 48] AH= PyBUF_MAX_NDIM AR 7bA] A 2] e 4 9l o] oF gt}

Py_ssize_t *shape
n-AHA ldE W29 RS e = 29 ndim®] Py_ssize_t 8] Q. shape[0] * ... *
shape[ndim-1] * itemsize+ lend} Zro}of gt}

7}e

tjo

RO ZEE shape[n] >= 0& AP Yt} shape[n] == 0¢ F$
O AT AR E B S BESHAL.

shape Wi -2 2n| 2Fol| Al ¢17] A& Th

Py_ssize_t *strides
Zr Ao A A S 4E 7HA 7] A AU vtol E & A|F s 2ol ndim®] Py_ssize_t
Hl <.

23l 3217}

e

23

rlr
[

sEefelE e ol 49 4 dFUTh Auk A A9, sE et EE BE ol A,
AU A strides(n] <= 09l 398 A 4 glofof Fuith AT &L Bala v

RS A L.
strides W @& 1] 2o A] €17] 1§ e,

Py_ssize_t *suboffsets
Zo] ndim® Py_ssize_t B] Q. suboffsets[n] >=
Qo)1 A B @ Z Al ZFe A ZZ (de-referencing) & 7} 3E Ql E]
29 AB Q@ Z Al gFe o & Z (de-referencing) 7} LAY 5} A] ¢t olof &+
BEo| e AEcjol =)

BN 12

void *internal
o] Z1-& Al| & 5F+= (exporting) 2 A)| of] o] 3] W74 o 2 AR&-H Ut ol & 591, ©] A2 A& A (exporter)
7t A2 A M-’ 4= 9o, W 7} S A 2 uf shape, strides E suboffsets vl & - 3l Al 3l oF
st=Aol ek e 18 A sk dl AR Uth &¥] A7) o] ghZ WA A= YT
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7.6.2 ¥ A 79

W= )7l Pyobject_GetBuffer ()5 53l A& 3= (exporting) A2 W R4S BUA A5t 9
29 =g & 2 Ego] A TUE F JonZ, AN AT 5 Y= FAES I F3-E XA
A3l flags AAFHE A& T

BRE Py buffer 2=+ 84 539 93] Z& 3R] &4A el H YTt

T2 =+ flags®] &S BA 9k 4 EukE o2 AP Aok FUth: obj, buf, len, itemsize, ndim.

readonly, format

PyBUF_ WRITABLE
readonly BEF Alojguth. AR W, A5 A= REEA] 27] 7h5 3 W9 & Al &8t
A B ok ST 184 how, ATAE 97 A8 WA 27] b MR E AT
T AW, BE ARl disl ddd& A8l oF gt
PyBUF_FORMAT
format AEE AloJFUth A, o] A= SwtaA A goF Futh 134 FoH,
ol A=+ H&E/\l NULL ©]o{oF gtk

PyBUF_WRITABLEZ T}-& MM »E ;,_‘EHJ__?,]-I g _/F ALYtk PyBUF SIMPLES] 002 HolEmz
PyBUF_WRITABLES =88 Z |12 ApgH o] A3l 27 753 v E 2 3T 4 95U th

o] 2>

M H

5
PyBUF_FORMAT-& PyBUF_SIMPLES A3t djo] Zef19d 4 Ut} PyBUF_SIMPLE-Z o] n] 3 4]
B(F3 gl vio| E) & 9 ch

shape, strides, suboffsets

W22 o =2 FXE Aolste Sl ae B =7 d4ste AR dg Ut A S 2= 2 okl =
ZH 1Y REHEE 233U
23 shape | strides | suboffsets
S|
PyBUF_INDIRECT yes yes 48t
yes yes NULL

PyBUF_STRIDES

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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U IXTESRASAHS YAZHOZ 3 HT = e, 2B JRE X837 = 28R4 7= Fyh
Eglol= RV glod, &= C-d&olofok Yth.
2% shape | strides | suboffsets | <4
PyBUF_C_CONTIGUOUS yes yes NULL C
PyBUF_F_CONTIGUOUS yes yes NULL F
C -
PyBUF_ANY CONTIGUOUS yes yes NULL CE=F
PyBUF_ND yes NULL | NULL C

S aye & Ao Foha 2ol o3 a3 B PUh N, WA REBLS A% AT
d Ze)z AlTgych

O ol A Us AHA @ d548 dedn. auAs d548 2957 A4
PyBuffer_IsContiguous ()5 &3 oF &t}

83 shape | strides | suboffsets | <4 | readonly | format
PyBUF_FULL yes yes 485t | U 0 yes
PyBUF_FULL_RO yes yes f5d | U TEEOD | yes
PyBUF_RECORDS yes yes NULL U 0 yes
PyBUF_RECORDS_RO yes yes NULL U 1EE=0 | yes
PyBUF_STRIDED yes yes NULL U 0 NULL
PyBUF_STRIDED_RO yes yes NULL U 1EE0 [ NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes | NULL | NULL C IEE0 [ NULL
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7.6.3 Ezsknjg
NumPy-~€}2l: shape 3} strides

NumPy 2~ E} vl o] :=28]& 2= itemsize, ndim, shape W strides® 2] Yth

ndim == 00|, bur7} 7} 7| = W28 Y X7} itemsize 37|19 A= S AH ULt o] AL, shape
I} stridest BE5F NULLYYtTh

strides7t NULLO|®H, Bl @& £F n-2td C o d 2 s gt 2384 92 oW, Av| A= th33 2] n-

ah91 ) ol & 4] 23] of 3] o

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

AIA AFSsol, ot A MR el B5 o) BE HAE 2L 5 AT AFHexporen &
oz Moo REAS A T 5 Atk

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

if ndim <= 0:

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

return True

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

if strides[j] > 0)

return 0 <= offset+imin and offset+imax+titemsize <= memlen

PIL-~€}Y: shape, strides X suboffsets

ARE G5 2o 5, PIL 26t s Dol &= A4 b 84 E 7H- 2 7] 938 uhetof ?ﬂL ZJAE 7L 238E 5
AsUTh dE 5], €uF3-AA C v E char v([2][2] [3]E270¢ 2-AHE vl €S 71e] 7] = 27H«1 Z9H
MEE 855 JdFUTh: char (*v[2]) [2] [3]. suboffsetsE%iOﬂ/ﬂ o] & iodaubufq A] ZF HLH o)
gul= E 4 e, W2 o= A oAy uixE 5 e F WY char x| Wi Z Zhel g Ut
22 NULL©] o} strides 2} suboffsets 7} 1S w], N-2-¢ Q& A~ 7} 718) 7]+ N-i}% v d o] @ 4o o st
EAEHE et gAYt

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

(THE SOl Aol A1)
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(o] A sl o] A A M A%)

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];
}
3

return (void*)pointer;

7.6.4 W5 el

int PyObject_CheckBuffer (P}Object *obyj)
obj7} W3 AE|F ol 28 AP 18 WBely, 1HA Fow 0 WEF T 10] WD u,
PyObjecthetBuffer() 7} g Aoleta Eﬂo}x] = o] I A - R B R

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsoll A A HA ) Z views A -FEF exportero Al &4 -& R Yt} A3 A} (exporter) 7} 7 &3t 73 9
HEE AFS 4 ¢vhd, PyExc_BufferErrorE 942731, view->0bjE NULLE A A3, -1&

uhghs] of gt

33, views A3, view->0biE exporterol TSt Al Z‘XE AR, 05 T 2 S
Sd AA 7 2y Hd st A2 (chained) M 3 T FAFe] ¢, view—>0bjE exporter YA o] AA &
B2F 5 YU A7) 7EAE HA L),

PyObject_GetBuffer()d] st AF A $&L pyBuffer Release()°ﬂ g3 s&7 He
o] Fofof T} malloc () I free ( )5’Jr A ?E Y 2 AT T,

o WA, 2u 37 W9
o},

PyBuffer Release ()% 7§.§_}-o] 3} t‘H_ T Z3)o

void PyBuffer_ Release (Py_buffer *view)
W 5 views S A St view—>objoll et Fx S145 oAU W H 7L B AHEH A 2 o, o]
S48 WMEA] TE e oF g Th T A o

Fay
= =]
PyObject_GetBuffer ()E &3l @A 2 W 3lof o] & T Este AL oYyt

Py_ssize_t PyBuffer SizeFromFormat (constchar *)
formato] AISHE itemsized WAFUT o] s obF FHH A ks

int PyBuffer_IsContiguous (Py_buffer *view, char order)
view® 72| W& 2] 7} C 28 (order7} ' ') ol U ZE R 2BF (order7} 'F ') 150 ALY E F S
ol 7 )8 L8 AT 2 80 SF e 0 BB b o) G B4 45 e

void* PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
—r01 A view WE-2] indices7} 7}8] 7] = W2 8] 9 9L 7FA S UTh indicess= view—>ndim Q1 E 29 vj
2 Fhe)A o g k.

int PyBuffer_FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufoll Y= AL5H len v}o] EE viewE E AU T fortb "C'EE'F(CaEY EE
) D Atk 4FSE 00] B T, o2 7} 9o -1o] wakE ),

int PyBuf fer_ToContiguous (void *buf Py_buffer *src, Py_ssize_t len, char order)
srcoll Q= len B}l EE bufol] & RO R E/\]—i}ql‘/]— order='C' =¥ 'F' =& 'A'(C 28 Y
EETEB AR ¢A EEE F L5 A% Utk Ao 0o WaE 2, o2l 7k Yo 1o
w2k o}

o] T+ en = sre->leno]) H A 3j g T}

Fl

yul

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

char order)
strides B} @& Fo] A Q4 Hlo]E =9} 0] Z shape & & A= (order7} 'C' A C 2~EVY, order7} 'F!
H X ET AEY) g Hlo]E AEgto|E & A FTh

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

readonly®| W2} 22 7] 71523 o] A H len 3719 buf € == 312 &= AlF A (exporter) o]l T3 W 8 H-&
AT buf = 25 gl whe =0] Al A2 o4 ek,
flags AA= 84 138 YepUth o] ¢ buf 7 817 A8 22 A A 3 pyBUF_WRITABLEO]
flagsell R = o] YA Fo W, 4 Zef 27t A A 5k tHE viewS A5 th
48, view—>0bj & exporteroll het A Fx = A8, 05 WwrEAF YT 1A gfow,
PyExc_BufferErrorE €271, view->0bjE NULLE A A3 T} -1 widshy o}
o] 947} getbufferproc®] QK2 A8 W, exporter7} A|F 51 (exporting) 4 | = A= o] of B, flags
2 A e Az AP ofof Fuith 184 90 W exporter 7} NULL O] o of F ok,

77 Y2yl =28 F
#2305 54,

R
| -
A

il =]
th ol EL N T =2 EZE SN

a2}

=]

27T
TABHA AT 2x T E o] A5 FGA SFEF e o H8] ==F
T2 R AR AT MHE AT A AL £

o
w2}, PyObject_GetBuffer ()(BEx y* L w* & = St= PyArg ParseTuple () Al |9
T E =] Aol tigt vE RE 7P, W HEHAZ 5 Qe Wl pyBuffer Release ()&
&3 R0 FHUTh
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
227 4G OB AT 5 A 7] A8 vme] 9170l v 3 EABE MHFUh by A T
AMIHE Z2 w5 AT o]~ F AL of FUth AF5HH, 02 WhEhst L, buffers W 2 2] 92 =
ARSI, buffer_lens W Aol AR ol & Alof, -1 WE I, TypeError & 44 gk

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Q12)2) ol el & E3BhE A7) 4§ o= Fx o) hIF FAE S WU obj AAFE T AL
HE ¢}7] 7Fs ¥ 9 A o]AE AP of Fth AF s, 05 WS, bufferS W 2 2]
A8kl buffer_lens W3 Aol AR FTE o2 Aloll, 15 WF&SaL, TypeErrors A4 gyt
int PyObject_CheckReadBuffer (PyObject *0)
o7t A M IHE ¢}7] 7hs ¥ 3 A o]A~E A Yehd 12 Wty 23 A ¢god
Utk o] g4 G4 43I
ol = W HE THA LA fAstE L 5, B G T E T E5te T LA o9 = AR
FFAAIL. o g HuE wto g™ t)Al Pyobject GetBuffer ()5 AFSHAIA] L.

N
U \Q

o
tlo
r]I,
rit
i)

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
227] 7w 2] f X ofl th 3 2 E S Rtk obj A S AU E, FAFH H A E ] o] &
£ Aok Fuch ZF3HH, 02 vEEeL AL, buffers W B 2] 91X 2 A QAL buffer_lens W3] Ao] &
A Ak o 8 Alof], -1& WEkEt T, TypeErrorE A A 3 o).
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T AA AT

1 A Fol A ALFUch 2E0A 25H J AAE ALst= AL
Utk glo] W =2 azo A AAE Ak 2uE 8 M =R 4R goid, |
T o gt & Eof, AA 7 gAYl A EAete ™, pyDict Check () & AFE3H4
WA P «ZHAY FAE g5

A: o FAA AP Fie AL A B 29 2 DAL e TEE AT A
sholshA) ok UiTh NULLS A 5He W 2] A2 9] vke] WA ST ol E 2

8.1 7] A
o] Aol A= shol A & AA St 42 E A Noneol Hh3) A FU T

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)
A3 o7t B2 W AN HAD Fo AADAE EFSS] § AA W Z2 ABFUL. HEBE FS
AR L whag o,
int PyType_CheckExact (PyObject *o)
bl zﬂ o7} s A ;q] o] %] o EE3 A 7(1]./] /\-] H 3 o] o}y

oy,

us)
e
fio
2
g
]
T
£
v
rlu
ta
rln
o,
Ho
X
N,
o
rE
l-v i
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unsigned int PyType_ClearCache ()
Wi 23 AAE AU A9 WA B wae.

unsigned long PyType_GetFlags (PyTypeObject* type)
tped) tp Flags WHE MERU T o Y4 32 Py LIMITED_APISE 37 A-8317) 913 AU o)
AE Zef 2 v Es ghol A w2 Tholl b AN AR BAHA, tp flags AA o th3E AA| 2=
A2 APL QR 7} oby e,

¥ A 3.20] =7}
HZA 34004 A7 932 o]A long©] o}y 2t unsigned longYd YTl

void PyType_Modified (PyTypeObject *type)
B3 TR0 RE AR o @ i A4 NS FRR GUTh B ol EelRE Wol A ZYAE
SEo2 48 Folk o] B8 SEolok BT

int PyType_HasFeature (PyTypeObject *o, int feature)

A A 07} 75 feanre S AW S BAFUT) 75 DA W E o) 1w BAFYT
int PyType_IS_GC (PyTy peObject *0)
4 AN F A2 e AQe TR Yow FL HBFUT )AL Y 22

Py_TPFLAGS_HA VE_GCE‘— AAFE Y o}

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
a7} be] A B oW L ursta ).

o] 4= AA B Fuk A UL =, _ subclasscheck__ () 7} boll U8l E&F A &5t
lssubclass 7}—r‘ e A e AAE s8] W Pyobject_IsSubclass ()5 TEBAAIL

PyObject* PyType_GenericAlloc (PyTypeObject *type Py_ssize t nitems)
Return value New reference. & AA2] tp_alloceFS ot duk 2] 7]. slo]H o] 7| & y g &
AU S AH& ko] Al "JéTﬂé s gt BE 1413 = NULLE 27|33t}

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. & 24| 2] tp_new €3S A L9t A& 7]. 9 tp alloc €52 A3}

o A AAEAZ WS T}

int PyType_Ready (PyTypeObject *type)
g A E U 273 dsdte W RE 3 A tiE) o] A =S SEsfoF FuTh ©
Bt 9 Wol 2 Fel ol A A%H £ FE AU AT A 02

ol 9] & A e
void* PyType_GetSlot (PyTypeObject *type, int slot)

ARE x| A T4 2AEHE vty 237 NULLe|H, &2 ©] NULLO]| AY &4 7F F- & 8
A G2/ AFE TE2HJS HEFYUTE S+ ditd o2 A9 2 HE JEd g Foz
BRI aB =3
slot Q1AL 7153 ZH2 PyType_Slot.slotS FRIFAHA L.
npeo]l § ol ofd o 2] 7} LAY T T}
B & 3409 7}
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ot
2
i)

g

(i

3§ s

N

e B4e PEAE T3S vE o AT

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. spec2. 2 3 & AR S 7E 1 wtEstth (Py_TPFLAGS _HEAPTYPE).

bases7} & o1, AAE 9 Foll= 220 FH BE Fol vlo|aFor zFH U

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] &= ME-E Foll PyType_Ready ()& S th
WA 330 27}

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. PyType_FromSpecWithBases (spec, NULL) 2} 554t}
PyType_Spec
99 A5 Ao b T2A.
const char* PyType_Spec .name
g ol o] &, PyTypeObject . tp_names AR s+ o AFEE YTh
int PyType_Spec.basicsize

int PyType_Spec.itemsize
A A~H A9 =7 (Wo] E), PyTypeObject.tp basicsize®} PyTypeObject.
tp_itemsizegs A ol AHEF YT

int PyType_Spec. flags
@ L, PyTypeObject . tp_flagsE AR sk v AHEE UTh

Py_TPFLAGS_HEAPTYPE Z#|27} A AE o] YA 4O, PyType FromSpecWithBases () 7}
Agow EH1E AR T

PyType_Slot *PyType_Spec.slots
PyType_Slot 72 A2 L. 54 <53 {0, NULL}ol 93] FEH UL

PyType_Slot
Po) A7 752 Fol ke 22A, £2 D9} g £ E 2FT

int PyType_Slot.slot
<% 1D.

€3 IDe F+ ZA PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods W PyAsyncMethods 2] B E o] &9 py_ FFAE £ o]&S A

L3 th A& £,
e PyTypeObject.tp_deallocs AAd+E=Py_tp_dealloc
e PyNumberMethods.nb_addZ A4 s= Py_nb_add
e PySequenceMethods.sq_lengthS AAS= Py_sqg _length
Tk BT+ PyType_Specd PyType _Slota AHEste] AT 4 syt
e tp dict
* tp_mro
* tp_cache

* tp_subclasses
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* tp_weaklist

* tp_print

* tp _weaklistoffset
* tp_dictoffset

* bf_getbuffer

* 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| flabe U o

vaﬂ4%$%§ﬂﬂ.

o AL ol e ZAH AU

r-{11

8.1.2 None 7|

None©| th 3 Py TypeObjectw 3ol A /C APIOA A &5 A 45 YT None2 A FE o] 7] uj & (C
°ﬂ/‘1 =5 AMESAl) A A ofo| HIE Bl & A A= 2 2 E%—Er Ut 22 o] Z PyNone_Check () &7}
s,

PyObject* Py_None
e FAE YEb = 310 None AA Ut o] AA o= W=7 st &
£ A7 9} vhR kA 2 A 23 of Gk,
Py_RETURN_NONE
C g5 ol A py_noned HFgel= AS SHEA A2 FUth (5, Noned] Fx A4E S7HA7] 12
ety oh.

X
>, {
+
o
[ad
A
o)
£

8.2 57} 7

8.2.1 H+ A

REALE A 7719 “long” A4 AAZ +AFH UTh
ol 2] Al, th 9] PyLong_As* APl 29t 8 4 §l+= (return type)-13 WHEEUTHL RS S
A ABH YA PyErr _Occurred () E A& SHAA] L.

PyLongObject
o] pyobjecte] AH L2 stold A AAE Yebd Yt

PyTypeObject PyLong_Type
o] PyTypeobjoct AABAE Fro] A A4 8-S ey o] AL ol A% inte} 2L A
e,

int PyLong_Check (PyObject *p)
QlA}7} PyLongObject O] U PyLongObject?] A H & o]

g
oY
o
rE
it
il
<
v

int PyLong_CheckExact (PyObject *p)
QA7) PyLongObject O] AW PyLongObjectl] A H o] ol ¥ & vk3tsh ],

PyObject* PyLong_FromLong (long v)
Return value: New reference. vEX-¥] X PyLongObject AR S ¥F33} A}, A 9 8 NULLS ¥F3HgH

e},
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A 2 -59 256 Ao 9] BE Aol O3] A5 AAL AL HAFLTh o] WAl U A5 E
o A 2 A 8 A T 0 1A 15] G5 AL Aol e, o
shol o] 218 oI5 4] ghe o BegUh )

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C unsigned longl 2R E| A| PyLongoObject AR S ¥tgst AL A
S NULLS WHEHRH T

PyObject* PyLong_FromSsize_t (Py_ssize_t v)
Return value: New reference. C Py_ssize_t 25 ¥ X PyLongObject AAE ¥I3+3} A, A3 3t4
NULLS Wh3hghy o).

£

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 2% ¥ A PyLongobject AAE ¥I3+sFA Y, A3 sd NULLS
Lla2aciaBi=

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C long long2 28 €] A PyLongObject A& W&3t A, A 33t4d
NULLE WHEHgh ok

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C unsigned long longl 2 X E] A PyLongObject AR E ¥F3+st A,
A s shd NULLES WHEHY o).

PyObject* PyLong_FromDouble (double v)
Return value: New reference. v A4 FE2 O 2 HE| X pyLongObject AA|E ¥FEsHA U, A9 sd
NULL-S HFEHgh o

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str®] A4 k=2 7|92 & 3 X PyLongObjectE ¥EEghU T}, £219 72
base®] 2% (715 ol whek 34 F U T pend 7 NULLO] b B, Spend = 522 ER] ol 2+ 3 WA
2215 712 AU T base?} 00] W, sirL integers 4 o1 & 483141 3147 Ve olwl, 00] oby 417159
A3 0 ValueError S LA AU base7} 0] ob U |, 29} 36 Aboof] Qlojof alm, FAE E 33t
Utk A% 293 A% A4 FLh 244 Abol o] T WE L BAFUTh 4417 90 W ValueError
b ukA g o

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. U I E SRS Al A2 E gho| W Axzho g HEs o

Deprecated since version 3.3, will be removed in version 3.10: o] A 2~€} Y] Py UNICODE APIS] Y& ;
PyLong_FromUnicodeObject () S AF&3l= A0 2 WH A3 A]

to

PyObject* PyLong_FromUnicodeObject (P) Object *u, int base)
Return value: New reference. =-A+8 uol] Y= FUIZE 212 A|PAE Fho] W Azko g W3ghoh

WA 330 7}

PyObject* PyLong_FromVoidPtr (void *p)
Return value: ~ New reference. X AE pZ HE 3ol A& Wy, EAEH FS
PyLong_AsVoidptr ()& AH&3to] A3t 23T 4= JdF Ut

long PyLong_AsLong (PyObject *obj)
obj® C long S W3Sttt obj7} PyLongObject®] AAA~E A7 ofyd, (UTthH) WA
_index_ OY__int_ () WINEE &35l PyLongObjectE HESH )

obje] kol long®] W& Hojyd overflowErrors WA Z U Th

e} Al -1& WUt R3S AASH W pyErr_Occurred()E AHE3HA] Al L
WA 38 AA: AL 5 o index () EARETUTH

WA 38HE HA: __int_ () AHEZ HAAHAFUTH
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long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obj® C long AES WSSttt obj7} PyLongObject? QA2E A7 of Y, (ATthHH) HA
_index_ (VY __int__ () WINEE 5&35}l9] PyLongObject 2 WAESH T}

obj2] 7ko] LONG_MAX W T} I A} LONG_MINKE T} 2Fo W) *overflows ZtZ- 10]u -1 8 A AT -1
S ukEstyth; 23 A gFo W, foverflowE 022 A AUt T2 o 2] 7} A FHE HoverflowE 02 &
’S’ﬁﬁ}l 1< BAae) o] vrEhy T

o2l Al ~1& Wk th RS54 Z A AW PyErr Occurred ()& A3 AL
W38 WM AR Qo™ __index ()& ARSHUTH
WA 38FE A __int_ () AHE2 HAAHAF U

long long PyLong_AsLongLong (PyObject *obj)
0bj®] C long long 3L W3t} 0bj7} PyLongObjecte] AAE AL oUW, (YTHEH) HA
_index_ (VY __int_ () WIANEE T&35}9] PyLongObject Z W ESH T}

0bj2] Fko] long long?] WS E W]y OverflowErrorE WA A YT

ol Al -1 vkt 2 é—% A A A PyErr Occurred ()& A3 A1 L
WA 38004 A AMEE o e index_ () & ARERYTH

WA 38EE A int () AHSL SAS LU

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
0bj¢] C long long A RE&AFULE 0bj7} PyLongObject] A" A7 oby ™, (k) WA
_index_ (OY__int_ () WINEE 3<%l PyLongObject 2 WAESH T}

obj9] Fko] PY_LLONG_MAXHE T} AU PY_LLONG_MINK T} 2O W *overflows ZrZh 10U} -12 A A
B -1& WEEU T 28R ko, foverflows 022 A AT T TE o 2] 7} A A *overflow
£ 002 MASIA -1S A} Zo] vy .

ol g Al —1g ¥kttt RS AL A AT W PyErr Occurred () S AFE3HA AL
WA 3.20] F7}.

HA38NA HA: AF g 9lod  index () & AREFHUTH

WA 38EE A __int_ () AFE2 HAAFHAH UL

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong®] CPy_ssize t TS W3 pylongS PyLongObject?] A2E o] of S th

pylong®] 7ko] Py_ssize_t2] MY E Holyd overflowErrorE WA A 7Yt}
off & Al -1 & Wittt RS A S Al ASH Y PyErr Occurred () S AFR3HI A 2.

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong®] C unsigned long %9d-& WSt} pylongS PyLongObjectl] AA~E A ofof ShT)

pylong®] ko] unsigned long® W E vlojyd overflowErrorE YA A A Yt}

o 2] A] (unsigned long)-1& ¥t RS A ASH M PyErr Occurred () S AH23H4)
Al 2.

32

size_t PyLong_AsSize_t (PyObject *pylong)
pylong®] C size_t TS ¥t} pylong2 PyLongObjectd] Q1A Ao of SFu T,

pylong®] ko] size_t o] M9 E BlojUH OverflowErrorg SAA F YT

o Al (size_t)-1& WA UTH R3S AASHA Y PyErr Occurred ()€ AHE3HAE Al L.
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unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)

pylong®] C unsigned long long &2 ¥F3Hs Ut} pylongS PyLongObject®] QB A~ ofof &
St

pylong®] ko] unsigned long long® WY E Hlo]jU™ OoverflowErrorES A Yt}

o #] A] (unsigned long long)-1< HF&stUtct 2SS A ASH A PyErr Occurred ()&
BT 2

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

unsigned long PyLong_AsUnsignedLongMask (PyObject *obyj)
obj9] C unsigned long ®H S ¥FESUT}. obj7} PyLongObjectd] A2H A7 of U™, (JTHH)
WA __index_ ()W __int_ () WINEE SE3+Y PyLongObject® HEFTh

obje] ko] unsigned long®| W& vlojyd, I ko] 25 Z ULONG_MAX + 1 Y-S Hshghc.

o2 Al (unsigned long)-1< WUt RS54 EZ A ASHH M PyErr_Occurred ()& AH&3H4]
AlL.

HA 38 M AHEE = 1o __index ()& AR HUYTH
WA 38HE HA: __int_ () AHE2 HAAH AF Y TH

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obyj)
obj2] Cunsigned long long 8L W33tUt}. obj7} PyLongObjectd] AAE A7) ol W, (3

o) WA __index__ ()Y _int__ () INEE TE38}9] PyLongObjectE W&},
obj2] Fko] unsigned long long® WY E HojUd, I kel 252 PY_ULLONG_MAX + 1 3¢E
Elakainli=g

o ] A] (unsigned long long)-1<= ¥yt R3S Al A Y PyErr Occurred()E
A& 2

WA 38RE WA __int_ () AFE2 ﬂxlﬂgi Ut

double PyLong_AsDouble (PyObject *pylong)
pylong®] C double &S ¥I3sU ). pylong2 PyLongObjectd] QA E Ao of Shu T},
pylong®] ko] doublel MY E HlojU™ OverflowErrorS YA A Yt}
e Al -1.0& HAFTE BE 4G AASE W Pyrrr Occurred () &AM AL,
void* PyLong_AsVoidPtr (PxObject *pylong)
glo] M A4 pylong,z_ Cvoid ZQEE HEZ YT} pylongS W3t 4 Qlo, OverflowErrorﬂ- 1y
7k A

23 ?JWT‘/} Ol AL PyLong FromVoidPtr ()2 WEo] R gtoll i AT A S 4= Q= void Z2QAHE
A SH= Z o] E’é}% Ytk

o Al NULL-E &3tk B3 A& A A PyErr Occurred ()& A3 Al L

8.22 Ez|d AA

Jpolo A E2AdL o B ez FAF YUY Py_Falseft Py Truedhs F 7o 2% 355
Utk mEba] ARkl A B AA s R ol 48HA s dth 21U g MazE A E

91T

int PyBool_Check (PyObject *0)
07} PyBool_Type FolW & =8 FYTh
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PyObject* Py_False
Shol A False A4l o] AR WA=t YL UTE 32 A49 BENA L 0hE AA 9} AR 2
Al sl of Fhuieh.

PyObject* Py_True
shol W True AA]. o AL WAES} ASUT. FZ A5e BASAE e A9} vpRAIA 2
A 2] 3l ofF e ot

Py_RETURN_FALSE
gt4=ol| Al Py_FalseE HI2

rﬂ
ke
K
L
N
Mot
-
i
o~
i)
_?l:l
i)
olX
N
>
2
<
v

Py _RETURN_TRUE
oM py_True® WEsIa, 32 2542 443 S/ AUt

PyObject* PyBool_FromLong (long v)
Return value: New reference. v +=2]Zkoll WE} Py_True W} Py_Falseo] tf 3t A =2 E ¥l3-gh o}

823 H& 243 AA

PyFloatObject
o] pyobject? AH P& sl BE &5 AN S e ch

PyTypeObject PyFloat_Type
o] PyTypeObject AAEH A= 1}o]
sk -2 AR I}

int PyFloat_Check (PyObject *p)
Q12}7} PyFloatObject Y PyFloatObject®] A B & ol 23S wiakgh o).

2
4z

T o de etk ol A2 ghold A Sl float

int PyFloat_CheckExact (PyObject *p)
A7} PyFloatObject o] ARt PyFloatObjectd] Al B &2 oW & Wkt

PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. str2] 24 74 7|9t O & pyFloatObject AAE WEA Y, Avstd
NULL.

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. V23] PyFloatObject AAE W& AL}, A 3 51H NULL.

double PyFloat_AsDouble (P}'Object *pyfloat)

pyfloat &) W& 2] C double B2 wisgtUth pyfloar7} stolH B5 44 AA 7} ofu A vk
_ _float__ () WA=} 2o, pyfloarS ﬂoati HEs7] Y3l o] WA =T ‘?izi =4 1/]1:}
__float__ ()7} B A ko™ _ index_ () HAFUTLE o] WiEE Asfstd -1.0L
WEASE R, PyErr Occurred ()& &340 of 81% Zsf of T ot
WA 38004 W AR T 5 oW index_ ()8 ALEFITH

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
ol & AAFglol pyfloat &) W82 C double 8L wkagh o}

PyObject* PyFloat_GetInfo (void)
Return value: New reference. floate] A A=, 2 47k, F A gtol] A3t A B E =33 structseq A2 EH 25
=HF UL 8H 3 Y float.hE 7"%}L oF dlH dych

double PyFloat_GetMax ()
) 29 7153 3 float DBL_MAXE C double 2 Wt}

double PyFloat_GetMin ()
F A A 3735 (normalized) 2] float DBL_MINE C double & ¥FEsh T}
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int PyFloat_ClearFreeList ()

float At 5= (free list) & W5 U T A S =+ gle F5Y 5 &I U
8.24 B4 A
sto] o] HAas AR = CAPIAA & f 7 749 the Jeoz FEF U shue stelx Z2Iqe| ==
shol A AA o] a1, ThE shube AAl Haa g UrE}lH CFxAYYLh API= F 7HA 5= A4S 5
A FrE ATIULH
TEAZRAL BLT
mj 7} olglg XA Tolsola AHE W& T 2UHE Tl ARz ETE gow

bl
p}*qu} O]‘—API AA A A D& th

Py_complex
shol wl Bas A9 gk
Ag dd mE 2o

b 4z
2 e
w2

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
Cry complex B8 S A5 F Basel g2 wagh

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
C Py _complex A5 AH&Io] 7 Hag 2] Afo] & vhagy o

Py_complex _Py_c_neg (Py_complex complex)
C Py _complex @G AH&8Fo] B2 complex®] =2 T2 W&o

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
CPy complex B3L A}23to] T B A5 F& utska ).

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
C Py complex @S AFESlo] 7 B4 HS vyt

divisor7}nullo] ¥, o] | A &&= 0& vW3ts} 1, errnoS EDOMO & A A Sk},

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
CPy_complex EAE A& num?) exp A5 A< a3y
i

H
numo] null o] L exp7} o] 447 o}, o] HIA 4 0 WS errno® EDOMO. B A4 T T

o

sholdl AR 2 A e] Bad

PyComplexObject
shol W Baa AXE U= Pyobject o A H §
PyTypeObject PyComplex_Type
o] PyTypeObject AL AE o] B4 J5 UeEbfUth 3to]d Al 52 complex®t 22 A A
Utk
int PyComplex_Check (PyObject *p)
QIA}7} PyComplexObject W PyComplexObject] A H & o] S uislshc}
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int PyComplex_CheckExact (PyObject *p)
Q1 2}7} PyComplexObject O] AR, PyComplexObject ] A B {3 o] ofy ™ & uk3kghth
PyObject* PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex Ffo 2 M 2L lo| N B 44 A E 25Ut
PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. real @ imag@ M E - PyComplexObject AA|E vk3tsh .
double PyComplex_RealAsDouble (PyObject *op)
opd] A$HE Cdouble & ¥H3H3H T}
double PyComplex_ImagAsDouble (PyObject *op)
op®] S5 CdoubleZ BF3HgH o},
Py_complex PyComplex_AsCComplex (PyObject *op)
Eag opd| Py_complex gha WU T
7k oIl B AATL AT _complex () WAL G2 8, o] MAEE BA opE 3
oM B A AT W EE I A ;5;%@\4 t}. _ _complex _ ()7} B2H A ko
__float__ () E AFZYLE _ _float__ () 7F BH A %ﬂgg_index_()i 15152 K108 Rl NP
3 54, o WWEE -1 0E AR “W‘r@r‘/lﬂ
WA 3804 M AR 4 JohE __index_ () S AHEFUTH

8.3 A|dx A

AR AR B ARAA AL o)A FoAA = WEUTH o] oML sho] A Aojo] LHE 57
R AAL AAE UL

8.3.1 njo|E < A
o] g E2 Hlo|EY vj7) W4 22 uj o] EGo] ofd w7 W2 538 TypeErrorE B A

PyBytesObject
o] pyObject®] A H &L stold vlo]EF AAE YERY YT
PyTypeObject PyBytes_Type
o PyTypeobiecte] Qa8 AE 3ol A o] EQ e e Ut sho] A A2 9] bytessh 2L 2)
AU
int PyBytes_Check (PyObject *o)
A o7} whol £ AR o] ALk Hhol EQ Wl A1 gl dlah i S wEgh .
int PyBytes_CheckExact (PyObject *0)
A o7} vpo] EQ AA o] A vk, HEo] EQ F o] A B Fof
PyObject* PyBytes_FromString (const char *v)
Return value: New reference. A-83tH o2 v FA G EALE S zh= A ulolEY AAE wrEsla,
A5 38 NULLE MR o). B 7] W4 v NULLO] b ofoF S TH; AASHA] Skl o.
PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. /3-8 318 kol v AL E o] HAHE 0|41 Z o] 7} len?l M| vlo]| EE A A & HH&}
skaz, A3 5HH NULL S WU ok vZ7F NULL O |, vlo] E G AR o] W82 27|31 Al FE Yt

86 Chapter 8. A A A

o]N-



The Python/C API, & x] B4 3.8.18

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

Return value: New reference. C printf () -2~E}D format TA L3} 71 74 2] QA= HbobA], A7} 1}o)
W wpol =g A 9] 2712 AT L ol ghol EUE vho] B AL MEFUTE AP QA
C % 0] o] oF 3] formar £ Aol 9= T EAET} A%3] oS3 of FUTE o SH & EW EAL
che s 2

EHEA [T =7

5% n/a BEEKES

%c int S ulolE, CintZ 2 Y th

5d int printf ("$d") & F5FUH]

su unsigned int | printf ("su") 9} TS CH]

$1d long printf ("$1d") 2} F5YcH!

$1u unsigned long | printf ("$1u") 2} 5 H!

$zd Py_ssize_t printf ("%$zd") 9 53 rh!

Szu size_t printf ("$zu") 2} =5 UTH!

%1 int printf ("$i") & =53]

$x int printf ("sx") & S5 h!

%s const char* 9-28 CEX L.

Sp const void* C fTL_OJEiﬂ 1675 2. ZYZY printfrto]d 2= =X o
daglol EE 0x 2 A& o] HAgHths F& Al st AY
printf ("$p") & EFFYH

AAE = gle 2 A 2R FAE Y vy A f&o] BF Ay AA o] I 2 BEALE A vhE a1,
271 dRE FAF U

PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)

Return value: ~ New reference. A3 F MY AAE A= A AYgsae
PyBytes_FromFormat ()3 Z5Uth

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. ¥ L2 B ZE T3 = 4 A 02] vlo]EE 3 & WHsgh )

Py_ssize_t PyBytes_Size (PyObject *0)
Hlo|E W 2| 0o] 2 o] = ukatst o},

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
e AA = PyBytes_Size ()2 W3 Z 4.

char* PyBytes_AsString (PyObject *o)

09 W&ol thgt ZAEE Pt ZAHE len(o) + 1 HIOERE F4H 09 W7 W7
2 A2 ek W3] vk whel = ThE W) whol =7k g Aol BAglel T4 U
t}. A A7} PpyBytes_FromStringAndSize (NULL, size) & A3}l W3 WEI R F 7} o}
OW dolHE # 4 AL o AUtk FGL AANAL e AU o7} vho| 2D AA 7} obUH,
PyBytes_AsString ()< NULLS W86t TypeErrorE WA Al AU Th

char* PyBytes_AS_STRING (PyObject *string)
o 2] AAF Ql+= PyBytes_AsString ()2 W3 = A

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
=8 A buffers} lengthZ AA| obje] E-FF W&-& vHshshych
lengih 7} NULL O], wpo] £ & A= W E W vlol £ 8 Tk 4 gl o vhek TR ok Fha -1
S ¥ESl a1 valueErrorS WA A AU T
buffer= 0bj o] W W3 & 7}e] 717 &=, Eoll 7} @ vfo] E7} E?&% Ut} (lengtholl & 9= A ¢k
S4Yth. AA 7} pyBytes_FromStringAndSize (NULL, size) & ARE3lo] Wb =013 A7}

' 44 A2, u,1d, Iu, zd, zu, i, ) o A : 0-8F S 2= ALEE AFNE TS v H Uk
8.3. A Fx AH 87
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ohu T ol & 48l A o Btk BRS SANA L S HIh otz vl 2 A7} ohul e
PyBytes_AsStringAndSize ()& -1& W33} 1l TypeErrorE WA A A YT}

WA 35004 WA ol Ao, upo| = AR o) W ko] =7} £ o] 9OW TypeError 7t WANE

S1=8

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
bytesol| newpart2] W& B2 2 A vlo] EH AAE *bytesol] T UTH T EA7H A FRE AFFY
byres®] o1 gkl 3t H2 2 EAUTH A A7 BE0) A 4 LOH, byresoll T o] A 2 o3
W 2 A 3L *bytes®] Fh-& NULLE A3 g Utk A2 g o9 7 g Uth

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytesell newpart®] W& SIE 2 A vko] EA AA £ *byresol] Tz U Th o] M A2 newpart®] Fx 3155
Zan Y.

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

“BHrQolx EFstaulo]EE AA S 27]E WA S Y. A ME vt EQ AAE WHE
w gk A8 4] . bytes 7} o 1] T E9] ThE o] el 91& 4 IThE AHSSHA wh A L. Y
loledd Axe) Zx A47}10] opd uf o] 42 FEe= AL o AUr). 7= vhol =D A9
FAE hale(H§E 15T 4+ YFUTh 2 A5, Aske A 2718 A2 ch A3, Hhyes
£ 377 W9 e = AR 24 ¥ 1 00] WP U TH *hyies] FaE AL @ THE + YY)
ok A @ o] AshSHE, Hhyesoll 9+ A vho] = AR & T A 1, byes7h NULLE A HH 1,
MemoryError7h 475wl ~10] ukehg Utk

o

o

—

A8

>

8.3.2 u}o|E nj g A
PyByteArrayObject
o] PyObject®] A H &2 3}o] 4 bytearray 2| 2| S Ve U o}

PyTypeObject PyByteArray_ Type
o] PyTypeObject J2® 2= Bho] A bytearray &5 UEFH UTH 3ol A 59| bytearray 9t 22
A At
zl

CELS EL]

int PyByteArray_Check (PyObject *o)
A A 07} bytearray 2] A] o] A1} bytearray & 2] A H & AA2BH AW ZFHS vi3tsy o).

int PyByteArray_CheckExact (PyObject *o0)
A A 07} bytearray 2} A] o] A T, bytearray 3 2] A H & AA2E A= of YA S U T

2 A AP

<

2
T

PyObject* PyByteArray_FromObject (PyObject *0)
Return value: New reference. W 3] = & & =& -3 3F= 2] 2] A A (0) 25 E] A A A 22 bytearray 2} 4| &
=Yt

PyObject* PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)
Return value: New reference. stringT} 1 Z 0] (len) 2 1 E] A 2 -& bytearray 21 4| & TH5 Ut} A 934, NULL
o] Rt Y th.

PyObject* PyByteArray_ Concat (PyObject *a, PyObject *b)
Return value: New reference. U}°] E W] & a 2} bE o] o] £ o] A -2 bytearray & WFHgh T}

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
NULL X285 &3t & bytearray®] 3 7]5 ¥F3+gh o}
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char* PyByteArray_AsString (PyObject *bytearray)
NULL ¥ 18] & 213k & bytearray®] W-8-& char W] 4 2 Rhabghuth. wheks] = wf dofl= @4 o 22
d uhol £ 7} # 749 Utk

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

s

oAz £=E Al ddS s £AEHE FUSHA FFUTh

char* PyByteArray_AS_STRING (PyObject *bytearray)
PyByteArray AsString()e "l3Z 2 ¥ A.

Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
PyByteArray_ Size () Wz =Z v A.

833 gUzx Azl 71

Uz A

5] 4 3.30] A PEP 3038 783 0] %, T E AR & YRA o Tk BAL A8te] A fU5
%4@%%ﬂﬂﬂﬁﬂﬂiﬂi%@%%ﬂ§W1E%iE£ﬂEﬂu8%ﬂ“ﬂﬁ%ﬂiﬂfﬂ
Qol 3t S8 3 A9 7h ek 284 ghow, IE TlEE 1114112 (A4 2= W3)) vl eo]ofof

ot

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 API2} | API 7ke] Ago =z s, FUIZE A= BEo A W el Ui F oz F 712 A7t 2
T A5

R (canonical)” §U = AL 9 A5 A e 1= AP 93] BHEo1 R E A Y
T o) A B g E= 7}ﬂ BEEAQA XIS AT T
« “YAAN” FUZE AAE HAH API F s} (LHLA S 2 pPyUnicode FromUnicode ())&

F3 ©HEo] A3 Py UNICODE* Jvit'} Z33 Ut 2 APIE 3 &3}7) Ao o] 59 o3l
PyUnicode_READY ()& Z&3) oF &t}

Fan: e AA U TE A0 A2 E APIS} ) sto] A 312614 A AF YT 1 o] FE BE FUTE
AR £ “FE A o] Futh AT AR PEP 6238 FESHAA 2

FUz= g
g2 gpoj ol FUZE Fdof AHESH = 78 FUIZE AA Yyt
Py_UCS4
Py_UCS2
Py_UCs1
ol Y5 7732 , I6H| E Y U E o] FXAE 23370 T2 H 5 e A5 B 9 S typedef

HE !
Ayt ¢d FUZE ZAE xmvhrﬂ‘;,py UCS4E AV LI L.
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Py _UNICODE
o] AL FAFol Wt 16H E 3 o]} 328 E & 9l wehar_t 9] typedef YTt

WA 33004 WA o] A WA A, o] -2 W= A] T}o] M 9 “UY 29 (narrow)” U “2}o] = (wide)”
= WA F = AL AP =X Wt 16H| E o]} 320 E Fo|dF U th

PyASCIIObject

PyCompactUnicodeObject

PyUnicodeObject
°| Pyobject ME P2 ol FUIE AAE Uiyt A9 BE 5o, #UZE AAE
A2l ste L€ APL &7 Pyobject A E ot MtAstE g 3] ALgai A= & FUTh

B A 3.30] F7}.

PyTypeObject PyUnicode_Type
o] PyTypeobject A2E2E Tt FUTLE B UegUTh sho| 8 Eo] str =2 HUTh

02 APIE AR 2= C AR ol me AAE SHe T FURE A9 U5 ol7] AL o] E ol Ax2
v AT 5 dFUth
int PyUnicode_Check (PyObject *0)

A3 07} FUTE ARl AL UTE A2 B AT 20w 3L WS T

int PyUnicode_CheckExact (PyObject *o)
AR o7t FUILE AR o] A 8, A H 9 Q28 27} opy

int PyUnicode_READY (PyObject *0)
2242 A7 07} “7F 8 A (canonical)” &8 4] SeAFU T o] AL ofejol] AHH AN 2 W A2 E LS
sh7] Aol 23
AE Al 02 e, AT A] o9 & AR AA -12 WSk, 53]
.
W 330 27

Deprecated since version 3.10, will be removed in version 3.12: ¢] API+= PyUnicode_FromUnicode ()2}

A AAF U

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
FUIE Exge Zo)lE F= X E Z utEsht} o+ “3H A (canonical)” ¥ 9] U I = A A o
oF U Th (A 817 S5 LT,

WA 330 =71

Py_UCSI* PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2* PyUnicode_2BYTE_DATA (PyObject *0)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *0)
AR BEX ANAE 93] UCSL, UCS2 == UCS4 A4 o2 jA~E = 77 A (canonical) T3
of chet EIEl S MBI 7 A (canonical) E o] Sk B 27) X AAEA B
th; PyUnicode KIND () B AHg3te] SWHE MARE AdPAL. ol RS AMLF Ao
PyUnicode_READY () 7} 25 ¢ o] oF Tt}

WA 330 7}

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND () WlA 29 ZF< ¥&gy ).

WA 330 =7}

(g
k)
o
r 17
g
7
T
v

| 22

)

go] Asfstd Ly
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Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND= H| A & &

g},

int PyUnicode_KIND (PyObject *o)
ol FUFE A7}l o] B & A G5t vl AHE Sk B2 F HEOlE 5 UrE‘rlﬂ% PyUnicode & &<+
& = 5}“ AlL) F StE W th o= “HH A (Canomcal)” &3 ?ﬁ«l FUZE AA o] of Tk
(74/\]—01-2] ey E]')

W 330 F7}

void* PyUnicode_DATA (PyObject *0)
LA S YUZE ¥ Oﬂ tf 8k void Z Q1 E] E WIEshu o} o= “TF " A (canonical)” £ 3 2] fU I & AR of of
U (AAA S oh.
WA 3.30] 27}

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
= s (canonical) 298 data(PyUnicode DATA ()2 AL t2)o &t} ol 2= 244 AA
(Sanity checks) & 5617 grom Rz oA AR S8t AYUth SE22E T2 3R T304
2 o kind g2 data  91E1 & AR S oF I T inderis £A128] Q1R (0o 4 AR5 e o] 2
value'= 2 91 3]0l 7125 o] o B A = FOIE gk,

H A 3.30] F7}.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
T+ ™ A (canonical) & & data(PyUnicode DATA ()& AL th2)oA] T E ZAEE dH5Yth AAY
£ (ready) & ©] 735 A ok5Th

WA 3.30] F7}.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *o, Py_ssize_t index)
“3#4 4 (canonical)” & 8 o] o] of 315, U T AR o0l EAE AUtk o ¥ A% 9715 53
T} PyUnicode READ () BT} &4 o] @o]FUth

WA 330 71
PyUnicode_MAX_CHAR_VALUE (0)

=

“7 4 4 (canonical)” £ A o] ook 3}, 05 7O 2 ThE EAIE S WEE U AJ T I ZE 2AES
WU th o] AL A ZARA o AR EAE & ol H o] E st ARG EEA YT

WA 330 7}

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

Py_ssize_t PyUnicode_GET_SIZE (PyObject *0)
H A Py UNICODE 28] 7] & I & &2 AU TH(AMEA ] E S 29 2 23T, o
£ fUTE AR ofoF itk (AASA I Th.
Deprecated since version 3.3, will be removed in version 3.12: ©] A 2Eld f U FZ = APIQ] € H U},
PyUnicode GET_LENGTH () S AF-&3}o] ulo] 1d o] A S Al L.

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)
| Z]Q Py UNICODE &2 37]8 ulo]E w2 utdahth o= U T T A A of oF 3t} (A A3
A EUh.

Deprecated since version 3.3, will be removed in version 3.12: o] ~E}d FU I = APIS] IR JYt},
PyUnicode GET LENGTH () S AF-&3}o] ulo]1d o] A Al L.

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

AA S py_UnicopE @O et A S vrEFch WEtE W= P F7hd S ZAER
Utk =3 e 4 3= IJAEES 23 5 e, g2 C T5olA A2 of EA4d ]
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Zg) =& syl AS_DATA 53/:.% FZ O E]E const char *& /2E Ut o0 QA= SUZE
23 of oF Fi k(A ABEA) Sk h).

WA 3304 WA: o] 32 oA vE&Fo)a - B F%o py_UnIcOoDE EE O] EX|
ShA b wEoloF AA - A E 5 A5tk (o9 BAIF A nLLe HEFIch. A
PyUnicode_nBYTE_DATA () W3 EE A}R 3 A VY PyUnicode WRITE ()W PyUnicode READ ()&
A IAES TEE o] 31414 2.

Deprecated since version 3.3, will be removed in version 3.12: o] A 2~E}Y FU T = API19] dHE Yk
PyUnicode_nBYTE_DATA () W3 E A& AFE3IE S ufo] 18 o] A AL

sUzE 22 244
FUREE G E2 $4L AT A% AF B AL b4 T4 o gt C F4ol P E
JHe 2R E Ba AT 5 AT

int Py_UNICODE_ISSPACE (Py_UNICODE ch)
ch7b 39 21 A o] e} 1 0]} 05 W g o)
int Py_UNICODE_ISLOWER (Py_UNICODE ch)
ch7} 22 A A o] whet 1 o] 08 REghehy o
int Py_UNICODE_ISUPPER (Py_UNICODE ch)
ch7b 22k A of] w2} 1 0] 02 Wh- Y o
int Py_UNICODE_ISTITLE (Py_UNICODE ch)
ch7} A5 A o] FAFAA o] whe} 1 0]t} 05 REH ot
int Py_UNICODE_ISLINEBREAK (Py_ UNICODE ch)

ch7} % k5 EAL Ao whel 1o] Lt 02 WEE T,
int Py_UNICODE_ISDECIMAL (Py UNICODE ch)

ch7} 10215 3 21 4] of] whef 10] Lt 0.2 WHEHg ok,
int Py_UNICODE_ISDIGIT (Py_UNICODE ch)

ch7} 1 3] digit) &4+ 1 A ofl whef 1 0] 1} 0.2 WEE o}

int Py_UNICODE_ISNUMERIC (Py_UNICODE ch)
ch7} &= A (numeric) & 2F1 A] of] whe} 101} 05 JhEHghY o}
int Py_UNICODE_ISALPHA (Py UNICODE ch)
ch7k ksl F491 4ol Trek 1 o] 1} 02 W o
int Py_UNICODE_ISALNUM (Py_UNICODE ch)
ch7} G5 AF A9 A of whek 10] 1} 02 WHEFEL)
int Py_UNICODE_ISPRINTABLE (Py_ UNICODE ch)
ch7} A4 7hs e FAI A o whek 10]uf 0 WESHU T AT 5 gle EAk, 4l 7 s 2 e
ZYF 3= ASCIL 23] 0] 2 (0x20) 2 A ] 8131, vq T E A} H] o] § W] o] 2~ of| A] “Other” 1} “Separator” &
R 2) 5 £ AU (o] £Wol A 2] 7F5 8 £ A= repr () o EAL0] o) £ ] o] A 0]z
| ] okojof Ft= B} o] G U A L. sys.stdout ] sys.stderrol] 7| EH EXLE o Aot
#dol gy
ChE APIE W2 0 A W Bol AS T 4 gL
Py_UNICODE Py_UNICODE_TOLOWER (Py UNICODE ch)
AFAE HEEH ZA chE WSS T

WA 335E 3 A o] g e Al o] mi g AHS Y T

¥
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Py_UNICODE Py_UNICODE_TOUPPER (Py_UNICODE ch)
AR S 2 chE W T
WA 338H 5 A]: o] e s Al o)A v 2 AR U T
Py_UNICODE Py_UNICODE_TOTITLE (Py_UNICODE ch)
A& AolA2 AEH FA chE WU T
WA 338E A A]: o] e st Al o)A v S AR U T
int Py_UNICODE_TODECIMAL (Py_ UNICODE ch)
107 &9 B2 Hsd F2FchE &Y o] Zo] E7Fsetd -12 WEd Yt o] iagE =
of| & & WA 7] A g5y Th
int Py_UNICODE_TODIGIT (Py UNICODE ch)
g AE] AeE HEE B2 chE vhEU T o] o] b ~12 RS Th o] AR = o9 &
LA 7] A] ek U T
double Py_UNICODE_TONUMERIC (Py_UNICODE ch)
double & tﬂii%l TA chE HEEEU T o] Zo] E7etH -1, 02 WYL o] AR = A9 E
WA A7) 2] gk U T
T APIE AS-3lo] A2 Aol EE tHE 5 AU th:
Py _UNICODE_IS_SURROGATE (ch)
ch7} A 2 Al o] E Q1 A] E2ld T} (0xD800 <= ch <= 0xDFFF).
Py _UNICODE_IS_HIGH_SURROGATE (ch)
ch7} A48 A2 A o] E 2R &2t} (0xD800 <= ch <= 0xDBFF).
Py UNICODE_IS_LOW_SURROGATE (ch)
ch7} 319 AZ A o] E A A] &l T} (0xDCO0 <= ch <= OxDFFF).
Py_UNICODE_JOIN_SURROGATES (high, low)
FARACNE FAE Aot &Y Py_UCS4 gk WU T high®t lows ZYZF A 2 A o] E 49
AP T3 A=A o] EQ Yt}

¢

FUDE 2D A AAl =

FUTE ANE BEIL AR AD2 G40 AA 25 W ThS APLE ALE AN £

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
Return value: New reference. M| U I E AAE 25 Y th maxcharS BXL ol vl X1 & A A F
3 ?_ Eojof gttt 24HZEC 2 127, 255, 65535, 1114111 A| @20 A 7V 717 3fe 2 &

uﬂ:ﬁd

30, Hl

ANE WL DY PAA S o BEE AN WE A= 201

)y T
Au) ln

=
U
]_

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. 3] 2 kind(7} 53+ 3t PyUnicode KIND ()| & & w3k
PyUnicode_1BYTE_KIND SYUYUHE MEL FUIE= e AR S D5 Uth buffers= kind o] w2}
A 1,2 T 4vo] £9] size 291 €] WA Al Aok Finh.

¥ A 3.30] 7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. char W] ¥ yol| A U Z = AAE w5 Ytl vHlo]EE UTF-8% A 7Y H

w oo |
% Jo

B o Iy o
S Hzx £

Z WNo

\I

| %
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Ao AR UL w3 s A Aol BAEUCh w7l nuise] oh W, W ge T4 AAL -
A& UTh %, dlol 8 $5 0] 385 4 g

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 Q1 W H @-Z & char ¥ 3 uol| A FUZ = AAE W54t

PyObject* PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. C printf ()-2E} format &AFA T 7FHA 79 QAAE HE A, 234 3}
oW §URE BALe] T/ AMGT ERH gro] S0l 7t EAAL METh W QA= C
¥ o]o] oF &1 format ASCII 1T F A FAL O] X FA49F A &3] A x| s of huith ok X A7}
585t

ZW A | 3 T4

%% n/a BEEKE

Sc int CintZ 294, dd £}

5d int printf("sd") O E=orU T

$u unsigned int printf ("su") & S5 H]

$1d long printf ("$1d") 2} =53 ch!

$1i long printf ("$1i") 2} TS5 H!

$1u unsigned long printf ("$1lu") 2} =53 h!

$11d long long printf ("$11d") 2} S5 h]

$111 long long printf ("$11i") & S5 }]

$11lu unsigned long long printf ("s$1lu") 2} S5 k!

$zd Py_ssize_t printf ("s$zd") & 53 H!

Sz1i Py_ssize_t printf ("%$zi") 9 53 rh!

Szu size_t printf ("szu") 2} F5 Y CH!

51 int printf ("si") & =5 FYh!

$x int printf ("sx") & S5 E!

$s const char* gd.Z28 CExujg.

$p const void* CxAH9 1634 4. Z:;HZY print 7} 4AF=s= U &3
Al BFHE 0x& A Zsh= A o] Rt HS
Al L1stE AL printf ("sp") A FEFUT

SA PyObject* ascii ()& o= 23}

U PyObject* SFUZE AA.

SV PyObject*, const char* | +U I = AA (NULLY 5 A5 Hth et F A wf 7] 2 A
9-FR CEAME (A A w7 @7k NULLe| ™
/\P% yrh.

%S PyObject* PyObject_5Str ()< =3 A3}

%R PyObject* PyObject_Repr ()< &3t A3}

AN 5 g T BAE UnA) 2R BAG) BT A% BAL TR BAY 1, 27} AR

;8 ZojE g9 ulo]E b obd B4 uth AU E ZujE] ©ho i negn el neyn o] o
HFo] E g20] 1l (PyObject* AAFZFNULLOJ™), "$A", "SU", "$S", "$R" B "sv" 2] F¢ A+ UY
t} (PyObject* QI A}7} NULL©O] o} ®).

M7 32004 A me11d" of el ol ek A o] F74= AF Y T

217 A (d, u, 1d, 1, Tu, 11d, Ui, N, zd, zi, zu, i, x) &} FF: 0-AE S I AL =7 AT = A Fol= AE&F U

E
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WA 3300 A WA 1, 1 1in B sz ol iRk Xl flo] 27be gl
tﬂ;q 3401],“ ]:‘E‘ﬁ s", "SAM, MU, "V, "SS", lngnoﬂ \:H—o—]. L“i]ﬂ]ﬂ’ 7%\?_:]_1]:_ Euﬁ‘ﬂ Z]_%lo] ~_'i_7l_ﬂ
ALtk
PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)
Return  value: New  reference. A3 F MY AAE HIE AL ALEH

PyUnicode_FromFormat ()3 5 <4 gch

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
Return value: New reference. Q7Y E A obhjE FUIE AAZ YyZF T}

bytes, bytearray @ 7€} vlo]E G 7 A A= F o] A encoding®l] Wt errors2 7 2] 31 of| 8] A B &
AHgste] YR gyt & thNuLLe| 2 4 911, o] A% QEH ol aE 7| 23S AU o (AHA §E
LH—QO LHX]— :It]%% ]_/\1}\]_]_)
FUIZE=EAAE = =R2EY
API+= o 7} 9l o™ NULLS WU T & &A= HisdE 711]7'(1194 T2 IATE FaA Ado] Y&

Yo,

Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
|UFTE AA dols TE ZAEZ w3}

B A 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)

FRURE AN e AAZ EAE BAFUL. o §5 5 FRAA B2 9B SR} s
348l memcpy () = EW I th o2 A 12 WEksta ool & 44T 28A ko v BabE £

5 drEsh )
WA 330 7}

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
B2 EAE S A YT} fill_char& unicode[start:start+length] ol &Yt

fill_chare] #2+ H e} #ARTE 2 AL, 224Gl F o o] 27k 90w s gch
AEH BA 5B RAHAY, o o A -1 WL 2] B WA GV Tk,
W 3300 =7}

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
AL EAE FUT RAL2 PyUnicode New ()& &3 e oo Ut FUIE w4
Hwlolng, BAYL Z55A0) o4 3 4] 37 eolof Tk
o] §H4 unicode?t U SLE AN 1A, Q1€ 27} 91 E Mol kA, A 7 HA A &
(2, 2% 815 7H1904) Fe g o
WA 330 7}

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
ERG oA BEAE g5 o) 5= w22 WA PyUnicode READ._CHAR () &} &8 unicode”} -

Uz Azoln H‘M}Hw Hojyl=2] Felghyt
WA 3.300] 37}

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. A} Q& 2 start(3Z3HEHY th) o A} F 2} A &l 2 end(A) &) Y o)) 7} A] sre]
39 £AL S WAL S5 Al ar A=A g UTh

B A 3.30] F7}.

ne
rlo

%1

o
5

p=3]
=

rir
b
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Py_UCS4* PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)
copy_nullo] AR =W, d FAE 238to] AL ug UCS4 M 3 of] B AU ). of 2] A] NULLS 9H8hean
o 1% 44T (58], buflene] u] De] R} 200 SystemBrror). 4T buffer} W LTk,
B A 3.30]] 7}

Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)
TAL ug PyMem_Malloc ()< AH&3te] & A UCS4 W 3 o] FAFHY
o] W% 31 MemoryError7h A4 Utk W mwolt 34 5714 2

¥ A 3.39] F7}.

hEs
o
pa)
o
>
£
ok
gE
=
c
=
=

5215 Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

o] API 352 PEP 393 73 ol o) A = G5 U th Iho] A 3xoll A A AR A 7] wfZof], & s
ALHA AFEE 5= QAT oA T AR SR QA A5 HED A IS F A== 2
PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. 5013 2.7 (size) & Py_UNICODE H ¥ uol| Al U FZ = AAE w5t
us= NULLY 4= Qlom, o wj= W&ol Ao ] g5tk B3 doHE A=
B Ut} W7 A Ao A k.
W5 7} NULL O] obUl @, Wbk ke B9 AR L 4 Juich whekA, A
NULL Y wf 2t & 8- v th
W 7} NULLOI |, PyUnicode KIND () 9k 22 QA2 sl AR E A-E3H7] Aol w4 W8] A A
W PyUnicode READY ()& Z &38| oF gt}
Deprecated since version 3.3, will be removed in version 3.12: ©] A 2Bt U FZ = APIS] < F Iy}

PyUnicode_FromKindAndData (),PyUnicode_FromWideChar () B2+ PyUnicode_New () S A}
§3to] uho] 12 o] A BHAIA] 2.

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
FUIE AA S WH py unicopeE W H ol thet ¢17] A8 ZQAE & vkskst ALY, of 8] A| NULLS BF
R \3
3]

KU

r 7

A2 5732 w7t

J=

FFY T obA) AT = glow A py_ovicopEr E@ S WhE UL W= PG vl d IE
ZJAEZ FEPUnt. A3 py_UNIcopEEALA = W3E d ZE £AER 23€ 5 9l o], o=

o] C ol A AL 8wl E A< o] 2ol 9151414l 2.

Deprecated since version 3.3, will be removed in version 3.12: ] A 2~EY U FZ = APIS €Iy}
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () ¥ A Al
APIE Ab§-stof ufo] 1 o] A SF4 Al 2.
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. 51 % size®] Py UNICODE ] ¥ o] Q&= 2 E 102 =AES 107 Zholl w2t
ASCI 2} 0-9 2 A 3le] FUIZE AAE v Uth o 2] 7} WA 31 NULLS HESHghY o)

Deprecated since version 3.3, will be removed in version 3.11: Part of the old-style Py_ UNICODE API,; please
migrate to using Py_ UNICODE_TODECIMAL ().

Py_UNICODE* PyUnicode_AsUnicodeAndSize (PyObject *unicode, Py_ssize_t *size)
PyUnicode_AsUnicode ()9} ¥R BY, Py UNICODE () 81 Aol (712 £E A9Y) E sizeol A
Ast71 = FUth Ad Py UNICODE* BAFGo= A 9 FE I EV2EE 4 glon, o=
o] C ol A A8 E ) 2o 2ol £ 5144 2.

WA 330 7}
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Deprecated since version 3.3, will be removed in version 3.12: °] A 2Eld YU FZ = API9] € H Ut}
PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () ¥ A3 Af
APIE AFE-3hof mpo] 1 o] A st Al 2.
Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)

dFE XQJQER ZUE FUIE FALY BAES Yt v 2] &3 A9 A NULLS WHeshal
MemoryError & & LA YT 28] ¢tod A& TtdE W3 & Yo (H 5 & A 54
%Pﬂ@uw%méﬂﬁﬂﬂﬂ¢)ﬂ#mwwmwm%ﬂﬁﬂ%m%%%qEJﬂEﬂE@%
T don, ojuf &= tf 729 C Froll A AHEE uff FAFd o] ZH o FY Al L.

B A 3.20 &7}

PyUnicode_ AsUCS4Copy () Y -AFSE A APIE AF-&51o] npo] 18 o] A 314 Al 2.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
HAAE py_UNICODE W] 7| & TE G 2 M UTH (M ZA 0| E AL 29 2 23 Th.
Deprecated since version 3.3, will be removed in version 3.12: °] A 2Bl F U FZ = APIQ] dH Ut
PyUnicode GET_LENGTH () S AF-&3}o] ulo] 1d o] A AL

PyObject* PyUnicode_FromObject (PyObject *obj)

Return value: New reference. 2 Q3™ FUIE A H o] oA
AHU T 0bj7} o) 1] (A B Fo] obd) AR FUTE AF o H, = 52 F7HA 7]

Uk
FUFIE o] AH & o] 9 A= TypeErrorE WAJA] AU Th

2ALA3Y

A 2A LD AT G E AR &G AAANA S EAEE YUIY T 45Ut

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
Return value: New reference. QF= 2 0] =2} VxWorks 2] UTF-80] L} o} 2 Z A Z o] A 2A|d QA7 HY
29SO ag gtk AA5E ol Hel7]s "strict" 9 "surrogateescape” (PEP 383) 9]
. Y E = errors7F NULLO| | "strict" o8 A 2] 7] & AHSE YT sr& 4 EAE E1of x| gk
S
Py_FileSystemDefaultEncoding(Zto] ¥ AlZF Al 92 ZA| L AF D)o A BEALE LS 1] 23}
W PyUnicode_DecodeFSDefaultAndSize () & AR AI L

o] g+ vto]{ UTF-8 R =& F A Y Th
o ®7]:

Py_DecodeLocale () &5 .

B A 3.30] F7}.

WA 3704 HA: o] = o)A FEROJEE A28l surrogateescape ol 2] * 2] 7] o] & AY
ZAL AFLE ALYt} o] Aofl=, Py_DecodeLocale () ©] surrogateescape®]| AF&5 ¢l 17,
AR =AY ?_] d2 strictol] AMEFH 5 U

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)
Return value: New reference. PyUnicode_DecodelLocaleAndSize ()2} FAFSFAI T strlen () & A
&3t £A4 4ol & A
WA 330 F7h

PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
Return value: New reference. F+U I = AA| S A= & o] =9} VxWorks ol A UTF-8 2 91 7 d 5} A L,
ZSHFANA A AL dFPF ez AFGF YL AWH = olH AEre "strlct"ﬂ‘r
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"surrogateescape"(PEP 383) ¢J Ut} ¢l I T & errors7} NULL©]
S3Uth bytes A& v o umcode— e g #x1s 238

2

=

BEx¥E L Py _FileSystemDefaultEncoding(3ho]# A2 Al G2 2AY Q=
PyUnicode_EncodeFSDefault ()5 AFESHIAl L

o] &4 v}o] W UTF-8 REE FA g th
o B

dHer digsted

Py_EncodeLocale () &4
B A 3.30] &7}

WA 3704 WA o] g oA =R )= AL 3L surrogateescape ol g 7] o A
ZAL A :"‘/‘_‘.:_ }\}'9‘?:]'1/]5]' o]Aoll= Py _EncodeLocale () ©] surrogateescape®| AF&5 11,
A ZAY AFHL stricto AHEEH AS YT

3 o] 27} Ve A4 EXAES AFYS T yFZ Y H, Py_FileSystemDefaultEncoding < ¢l
Fgo g Ag3}, Py_FileSyst mDefaultEncodeErrors S oy A 7]|E AFE3 oF g} (PEP

3833} PEP 529). x4} 72 HA Zof 519 0|2 & bytes® Admdatel®, os" W2 AL BT
PyUnicode_FSConverter ()& @%UL’\E XJ‘”‘OH oF &t}:

int PyUnicode_FSConverter (PyObject* obj, void* result)

ParseTuple W& 7]: (A3 T+ os.PathLike AEHJ2E FF L) str AAE
PyUnicode_EncodeFSDefault ()& AFE 3] bytesE A FZ YU bytes AA = U= 1

W29 S8 JUth result= B+ AR A &S wfl A&l oF 8= PyBytesObject #of oF E .
B A 3.10] =7}
WA 3604 WA A=F A& Tols Y Th

A4 FE B4 Fol %Y o2 sxE guuAAW ot MBAE AEFT
PyUnicode_FSDecoder ()& 3 42 A3 oF g ).

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple W 3+7]: (2 EX os.PathLike QEH o] AE E3] Ao 2 AL) pytes AA S
PyUnicode_DecodeFSDefaultAndSize ()& AR St strZ Y IAYTL}H str AA= Y= 1
29 28 AUt result= T = AFRE A S u)] S| A5l oF 8l PyUnicodeObject *o] oF T T},
WA 3.20) 71
A 3604 WA A2 R A& Tobe Ut

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors o & X g 7] & Al&35te] EXAES gLt

Py_FileSystemDefaultEncoding ©] AR HA] ¢Fo™ ZA Y AdFF o7 Zulghcy,

Py_FileSystemDefaultEncoding 2 A|Z Al AL A FQGAA 27|18 YFo| =S 4+ gj\’\
Uth a4 2Ad A3 YA EAEL 7Y oF5tH, PyUnicode DecodeLocaleAndSize ()&
BN L.

o ®7]:
Py_DecodeLocale () &5 .

WA 3604 HA: Py_FileSystemDefaultEncodeErrors o # X & 7| & A&
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PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEncoding Uz
Py_FileSystemDefaultEncodeErrors o8 A 2| 7] & Al &3l € $8 #XAES UzEg
Utk

Py_FileSystemDefaultEncoding ©] AAE X ¢god, 2A|d QI oz Zwlshc}
B2 ZolE &1 QoW PyUnicode _DecodeFSDefaultAndSize ()& ARSI Al L.
WA 3.6004 HA: Py _FileSystemDefaultEncodeErrors o & A& 7] & AF&g4th

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o & & 8 7] & AF& 3o {14
FT AAE Py_FileSystemDefaultEncoding® QI W3}, bytesS vtEstUt}h. A3 bytes
Aol = W vfol £ 7} £ 38 4 9120l 2344 2.

Py_FileSystemDefaultEncoding ©] ARH X ko™, 2A A QT Fo g2 Wt

Py_FileSystemDefaultEncoding 2 A2} A| A AT HGo|A 278 H v yZFd 3T 5+ ¢
SULH A 2AG dIHoE BAE S AT ok, PyUnicode_EncodeLocale ()% A5}
AALL.
o H7]:

Py_EncodeLocale () &5
WA 3200 7}
WA 3.6004 HA: Py _FileSystemDefaultEncodeErrors o & X & 7] & AF-&g4th

wchar_t x| ¢

A Q3= A EZ ] st wechar_t A9

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. 50 A size®] wchar_t W3 woll A FUZE AR E WHEUTH -12 size®
AL 847} woslen @ AJ8- 5] Qo) AAE A 4ba)of #E e o Ash el NuLLS W
ok,

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
fi 14 TE AA W8S wehar_t W3] woll BARIUTE o size wechar_t 2 A7F HEARE U TH(Z 3 &

$E 2 A7} A9 E S A& UTh. BAE vehar £ A S ek WA 1€ WA T A3

wchar_t* EAUL 9% £2E 4% 97 obd 2 80l § 4N L. 28 2w 190l Bedd
wchar_t* EAgol 42 lél)r“: Z] %‘f°16}‘_ A& 2= }4 Iyt EE?}, wchar_t* tx}?‘—é"ﬂ =
9 EALZHE 5 9ow, o2 A R C G459 B ASE ) BAADo] 2ol Bol £2) 5
HA 2

Jm

wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
RUTE AR E o] = T4 EALE AT 28 £ADL 4 d £AZ BTk size”F NULL
o) oUW, (39 Y 2 EAIE A2 ) Ffol = B A12] 58 #izeo] 51 Th A uchar_t FALo] Y
EAE 2G5 9L, o) 2 A3 R C P9 B AED o BArD o) el A Bl §-o AL
size7}F NULLO] 2 wchar_t* BAlgo] @ Bx}& £33} valueError7} HL/‘g?}ﬂE}

4% A pytien_aLLoc () o] <o) S ¥31E VLY (rytien_rree ) F Mg sho] A
2). ol & A], NULLS ‘3]-51-'6}3’_ *size= A EH A g5yt W EE ddo] A9)ddH MemoryErrors
A

B A 3.20] &7}

WA 3.70 A WA sizeZ} NULLO| 1L wechar_t* EAFg o] d EXE £33} ValueErrorE YAIA 3]

g},
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ol ML £ E 23 A" Y Id AL A 2T <) st AP EL RS 452 535
v = = C=z e} { pal = T T T vl == o
A4 A8 4 sy

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).

o A )t errors 2 A AE =, Bo] th3h AW /1R A28 AFFS v she NULLE 4H D 5
gtk BE g zeo] ek 7] o e) A2l “strict” Y T} (valueError 7 MM g ch.

L BE fAG QB0 28 AT BEHS A3 T2l et Dk mere) Aolw 4y
Y.

e

o
K
i)

“

vl
o
rlo

dnk I APIY Yt

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. AT H F A1 59] size H}o]EE I HYsl] FUZE AAE 254}
encoding?} errors<= str () W& @42 22 o] 52 w7 Wk 22 on| it ARG & FE2 sfol il
FY A 2ELE AHESte] 23 F Utk ZH oA o 9] 7} 3 S NnuLL S Wy oh

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)
Return value: New reference. U= AR S A7 3331 AIE I}o| A bytes 2 A 2 Wk t}. encoding
Ferrorsi= FUIE encode () HIAES] 22 o] 52 w7 Wgol 22 oujduth ASE ZE 2 v}
o)W 2 el x| 22| % Aato] 23 Huith, Lulol A o] 27} A S E NULLES Bhegh o),

PyObject* PyUnicode_Encode (const Py_UNICODE *s, Py_ssize_t size, const char *encoding, const char *er-
rors)
Return value: New reference. 5= A size®] Py_UNICODE W ¥ s& <137 Y3} 1o A bytes A A & Wk
Ut} encodingT} errors= U I E encode () WA ES 7L 0]%0 mj 7] Mol 2o o )
e ade shold 29 A LEE Agoto] 23 H Utk selolA o 27} TS NuLLE
Lla2aciaRh=

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}¥ Py UNICODE AP1S] ¥R YT}
PyUnicode_AsEncodedString () & AF-&3}o] ulo]l1d o] A AL

UTF-8 71

22 UTF-8 Z9 APIY Y t}:

PyObject* PyUnicode_DecodeUTF8 (const char *s, Py_ssize t size, const char *errors)
Return value: New reference. UTF-8 2 9l 5”_"4 H BAE 59 size He| EE YA Y3 FUIZE AAE
PHE U th ZE oA o 9] 7 B o NULL-S WY Th

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed?7} NULLO| ™, PyUnicode_DecodeUTFS8 () A8 F 23U t}. con-
sumed 7} NULL©] ohV] B, 73 28 UTF-8 vho] = Al At ooz 29 A b yth olel g
Hho] B T 7R A ghon] T Y H uhe] = 4= consumedol A1 V.
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PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-8-2 Al-§3to] FUZE AAE A7 Jst2 2L d}o]# bytes A 2
vkt o). o 2] 2 2= “strict” QU tf. 2o A o 9] 7} 9l 3 NULLS whEksky o)

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
L3I A2 UTF-8 91T 99 tH?‘f} ZRJAHE WS, AT Y H Y 7 & (M| E TS £) size
ol A3 Th size AXHE NULLY 4 AHUTH o] A 2717 AH A b Th wEE ¥ 3o =
A i e R IR e

o & 7} 2k &1, NULL o] o 2] A AT} & BB E AT size7F A A E A kS T}

AL FULE ANNA £AD0 UTES LA ANHL T4 552 e oAl T 2ARE
MR T B2 o] 3 sAlo] et A <do] Ggin,

WA 3300 7L
WA 3704 HA: 933 L oA char *7} o}y 2 const char *JuTh

const char* PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode_AsUTF8AndSize ()9 ZA W 27|15 A &3}A] k51 t).

WA 330 27}
WA 3704 HA: 93 L oA char *7} o}y 2 const char *JUth
PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. UTF-8-2 Ab-23}o] o] 3A stze-/] Py _UNICODE W3 s& Q37 Y3} 3fo] R
bytes 21212 WL T 3180l A] o 9] 7 WA 5P NULLE WHEHE T,
Deprecated since version 3.3, will be removed in version 3.11: ©] A A€ Py UNICODE

API 9 d B Yt}; PyUnicode AsUTF8String(), PyUnicode AsUTF8AndSize() W
PyUnicode_AsEncodedString () < AF&3Fo] nfo]1d o] A Al 2

UTF-32 3.9

&2 UTF-32 78 API¢ Ut}

PyObject* PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-322 A F QP H B ¥ EX Lo A size vl EE I Yl G FUIZE
A S WY o errors(NULL O] 0}14 )= olle AelE Aoyt 712 g2 “striet” ) U o}

byteorder7} NULL©] o} U W, T Z T &= A A H v}o| E £ A2 AFL o] T Z WS A 23 o}

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

*byteorder7]—0°]_1_, o1& ¢ o] E] 9] A& 4H}o]EJ}Hlol E A4 TA(BOM) o] H, T I T 7} o] Hfo] E
THE AEE I BOME 23 FUIE ZAG ol BARE A ¢h55 Utk *byteorder7h -1t} 101,
EE vl E A AIZF S H o A YT

B F, *byteorder= 4 T o] H 9] ZolA A HfolE A= AP YT

byteorder 7} NULL o], T E-2 Y| o] E| B = A] R EZ A &g T}

ol A o £] 7} g 3h e NULL-S HE g o

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors, int *by-
teorder, Py_ssize_t *consumed)
Return value: New reference. consumed?} NULLO] Y, PyUnicode_DecodeUTF32 () A3 SZgt}. con-
sumed”} NULL©O] oFU W, PyUnicode_DecodeUTF32Stateful () & 23] B3 UTF-32 vlo]E A|A
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2 (74 42 WRroj o) A 7] g vho| E ) & o 8 & A 2l ahA] kg h o] g g npel Ex vz HH |
otom t)FYE Hlo|E £ consumedoﬂ ?ﬂ Z]'qu/]’

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference U] o] E] H n}o]E £ A] 2 UTF-32 Q1 Z Y2 AI8-5to] 3lo] A vlolE B2 &
HEEgt Ut FAE-2 34 BOM nta 2 A2 o) ol ] A 2] = “strict” U Th. Zd o) A of 2] 7}
WAy sk NULLS Wh g T

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int byte-

order
Return value: New reference. s°l 9= ‘rr‘/] = dlo]E]e] UTF-32% A FHH kS ¥ 351+ 1ol A bytes
AAE G UE 292 o= ‘ﬂ} 1E Ao e} 7| 51 Yt

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

rlo
o>

byteorder7]- 0o, &8 EX<E& 34 81 F = BOM vt = (U+FEFF) & A 2t} o2 T 2 T of A
=, BOM 1} 7} oo 2745 7] gk Th,
[e]

=]
Py_UNICODE_WIDEZ} FH A ¢kow X Z2 A o|E Ho]l Y I &
sEo) A o] €] 7} 24 3Rl NULLS HFEHRh ok

Deprecated since version 3.3, will be removed in version 3.11: ©]d 2~} Py UNTICODE API1S] dH Ut}
PyUnicode AsUTF32String () ©|W PyUnicode_AsEncodedString () & AF&35Fo] ulo] 14 o]
EEERES

kel

AEZ EHHEY

By

UTF-16 3.1

<2 UTF-16 9] APIY) U t}:

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-16 2.2 Q1 F JH W ¥ B} G oA size v} EE YT Y3} | 74
= AAE U errors(NULLO] ol @)= ol 8] A8 & Fo g t). 7] 272 “strict” Y Y T}

byteorder7} NULL o] o} W, T T = X A H "ol E A & ALg3lo] T Y-S A &3t}

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1 big endian

*byteorder7t00]i, 4 H o] B9 A5 20}o] EZF IO E 4] A (BOM) ©| ¥, U] T = ©] Hfo|E
A E A1 BOMS 23 FUIRE FAE ol HAME A] 925Ut} *byteorder”Zt -10]uF 10 ¥
BEvbolE A FAIZF S A Ut \ufeffy \ufffe £27F g U,

%8 T #hyteorder= 8 W o] E] Q] Zo A A HlolE ¢A 2= AAF UL
byteorder 7} NULLo| ¥, Zd-2 Y| o] ] B =A] R EZ A Zg T}
T of| Al ol £] 7} g 6 NULLZ REH Y of

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py_ssize_t size, const char *errors, int *by-
teorder, Py_ssize_t *consumed )
Return value: New reference. consumed?} NULLO| ¥, PyUnicode_De code UTF16 () A8 =2t} con-
sumed 7} NULL©| o} W, PyUnicode_DecodeUTF1l6Stateful () & 23 B4 UTF-16 vlo]E A
AAGH 25 W1 E 21 BE A=A 2 ) E ez A2 sA 25tk oe g il Ex Ua
95 2] ¢kow tIZ Y H Hlo| E 3= consumed | A 7F U Th
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PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. Yl o] E] B u}o] E <= A 2 UTF-16 Q1 Z Y2 Al-&35}o] glo| A vlo|E EXY S
Yt 2 ZP = @7 BOM vha 2 AlFey k. o 2 A 2l “strict” Y of. o /ﬂ o £] 7}
\:ﬂ-/\g '(5‘]_11] NULL H]—ﬂ-ﬁPq E]_

PyObject* PyUnicode_EncodeUTF16 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int byte-

order)
Return value: New reference. s°| 9= 5 FE d o€l e] UTF-16 Q1 F Y H Z+S F 33} u}o] A bytes

A S WEFTh 28-S 042 vho]E wA o nhe 7 SH U o)

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7boold, 238 Exd L A &
&, BOM 127} ekl £715 4] of 5tk

Py_UNICODE_WIDEZ} H = W, & Py UNICODE o] AR AO]E R g ZAIE 4 JdF5 Utk A

% %) koW, 7} Py UNTCODE @% UCS-2 2212 3] A g1t}

Fd oA o2 7} A 5HE NULLS ¥kEshy o}

Deprecated since version 3.3, will be removed in version 3.11: ©| A €} Py UNICODE APIS] dH Ut}
PyUnicode AsUTF16String () ©|W PyUnicode_AsEncodedString () & AF&38Fo] nulo] 149 o]
A S 2.

U 3= BOM 1} = (U+FEFF) £ A| 28U th o2 T 2 =0 A

UTF-7 29

OS2 UTF-7 29 APIQ Ut}:

PyObject* PyUnicode_DecodeUTF7 (const char s, Py ssize_t size, const char *errors)
Return value: New reference. UTF-T2 QI H XY 59 size H} o] EE YI Y3t FUIZE AA
Ryt ZE oA o &) 7} g st NULL% R o}

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed7} NULL®| ™, PyUnicode_DecodeUTF7 () ﬂ 3 =23 o} con-
sumed7} NULL©] obu W, 3 & 2F7 3k UTF-7 base-64 A 42 ol & 2 A 2|5 A] k5 th o] 8 & ufo]
ELYHIEEA o ﬂi%‘-ﬂ v} E 3= consumed ol A % Ut}

PyObject* PyUnicode_EncodeUTF7 (const Py _UNICODE *s, Py_ssize t size, int base64SetO,

int base64 WhiteSpace, const char *errors)

Return value: New reference. UTF-7& AF-&3}o] o] % 3 7]9] Py UNICODE W3 E Q1 FZ QP51 gfo]A
bytes 2|4 & Whehghu ot I H ol A of 9] 7} A sh NULL= HJ%PEM .

base64SetO 7} 0°] o}y ™, “Set O”(t}2 £33t o u 7} ¢l F )= base-64 2 AT
base64WhiteSpace 7} 0©] of U, &9 2 base-64 2 Q17 J \/] 1’4—. glol A “utf-7> T4 9 F
o= dARFUTh

Deprecated since version 3.3, will be removed in version 3.11: o] A ~E} Py UNICODE AP19] 4R JU};
PyUnicode AsEncodedString () & AF-&3}o] ulo]l1d o] A AL

mlm

R

g4tk

9
+ =00
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22 “FUFE o]~ 7 o] (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] 2 A o] Z AT H E 1Y 59 size Bl EE UZHFto] FUIZE
23] 2 5 U ch, 2ol A o] 2 7} A S NULL S W O,
PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. +U T E o|2~A O] Z & ALR3t] U TZE AAE AF 3} 2 IS bytes
A 2 wkgheby . ol 2] A 2] “strict” d Ut} ZE ol A o €] 7} A S NULLS WU T
PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. U T E o| 27| o] L& AFg-3Fo] F0 7 size®] Py UNICODE W HE QA7 H
Skl bytes A A& WHUth ZE o A o 9] 7} g 51 NULL2 ‘B ok

Deprecated since version 3.3, will be removed in version 3.11: o] 2€}Y Py UNICODE API9] H YUt}
PyUnicode_AsUnicodeEscapeString () & AF&3}o] ulo] 2 o] A 34 Al L

022 “UA] FYFE o]~ A o] = (Raw Unicode Escape)” 78 API Y Y t}:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. QA FUIZE o] 2A|o]lZ QA FZPH EAY 59 size v} O] EE U] Z Y 59
FUSE AA S B Th o)A o] 9 74 A 3R NuLLE B o,

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

Return value: New reference. QA U T E o] AA o] ZE AR 3lo] fFUZE AAE QIYS T 2HE
bytes 22| 2 Wk o} o 8 A 2] = “strict” Y Y T} ) d] of| A of £] 7} g 6FH NULL= RESHH o}

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA FUIE o|27F| o] & AL-83510] 0] X size] Py UNICODE ¥ &
Q13 5L bytes A A S RESHU Th Fd|of| A o 9] 7} 48 81 NULLS RESHEU o)

Deprecated since version 3.3, will be removed in version 3.11: ©| A ~E}Y Py UNICODE APIS] 4 H Ut}
PyUnicode_AsRawUnicodeEscapeString () ©|Y PyUnicode_AsEncodedString () < AH&3}
of vhol 18] o] 41 341 4] 2.

Latin-1 =9

-2 Latin-1 &9 API U t}: Latin-1-Z 5 256 708 frUZE Ao sl 3t AR Fofl Fd ol A
o] vt s-g&gth
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 Q1 Z 3 H EA} 4D 59| size H}o| EE YT Y5t FUZ = AAE v

Utk Lol A of 9] 7} 8 b NULLZS REF Y Tk

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1-& AF-83to] FUIZE= AAE AFZ Y3t AHE 50| A bytes 24| 2
HEESU o) ol 2] A 2= “strict” Y U T ZEof| A of| ] 7} g 6FE NULLS RESHH U T}

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1-& AF-83}o] 0] A size®] Py UNICODE W H & A7 Y3}l gfol A
bytes A A& wkEHgh Tk e of A o 9] 7} ¥ 5 NULL-S WHEHEhY T

]Ilﬂ
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Deprecated since version 3.3, will be removed in version 3.11: o] A ~E} Py UNICODE API1S] 4K J U}
PyUnicode AsLatinliString() ©|Y PyUnicode AsEncodedString() < AF&3}o] wlo] 13|
o4 SHA1A) 2

ASCIl 79

=< ASCII Z 9 APIY Yt 7H E ASCIL Hl ] B & 3] & F Ut} th& BE ZE+ o2& A I

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII O]E’_‘ﬂ H EALE 59 size v} EE Y I Y3 FUIZE AAE Wy
Ytk ZE oA of &) 7} A 8FH NULL-g WEEhe Y T

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIS AM&3lo] U TFE AR S 275t Z23E 3}o| A bytes AA =
HEEHe U o} ofl 2] A 2] & “strict” U Th ZE o A] o 9] 7} g &H A NUL Lg vk}

PyObject* PyUnicode_EncodeASCII (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCIIE AL-g3}o] 0] F size®] Py UNICODE W& Q7 Q3L gfol A
bytes A A& W& ch T oA o 2] 7} A & NULL-S WY T

Deprecated since version 3.3, will be removed in version 3.11: o] A ~E} Py UNICODE AP19] 4K JU};
PyUnicode AsASCIIString() ©|W PyUnicode_AsEncodedString () < AF-&35}o] U]—O]ZEﬂ o]
A SHAA 2

_E.x].u‘g 34l

o] IY L t}ef3t U S L= © AR 4 i AojA EFd Ut (A A E encodings 3 7] A o
EPE PFEY BE 9L Q7] 93 2B JFUTh. THL v Aol BAE A sk v
DU AlFE i AR = __getitem () W A o] A5 A3 of Futh; M g} Al B 2T)
2 s

g2 vl 2 e AP Th:

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. =1 2 mapping A A & AF&3to] QT H E XY 59 size HFo| EE T Z H 3}
of fUZE AAE U th ZE A o Q] 7} A 5k NULL% g o

mapping©] NULL©] ¥, Latin-1 t] 59 ©] Z“’L% Ytk 234 ¢k o™ mapping2 vho] E A4 (001 A 255 A

0|2 A8 FUTE BAY, A (FULE A2 A AH U Ei= None2 % v B8l oFghlch. 7]

= A ¢F-2 ¢ o] H H}o] E (None, OxFFFE =+ '\ufffe'Z 1335 = 2180 o}y 2}, LookupError

S AEetes )2 BYH A G2 wjF o g HeE o] oy E TAYA P Y

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)

Return value: New reference. 51 %] mapping 24 A & AF&3te] FUZE AA S A7 Y352 S bytes

23] % EI e, ol 2] 2 214 “trier” 9 U eh. 2ol A] o2] 7k 48R NULL W
3]

mapping A2 = U E A5 S bytes A A, 001 A 255 Ako] &] A BE=None & & wjj F5f of T th.
Noneof w3 == ZE 0k ofu e} wf F 5 ] 9k A A 4= (LookupErrorg k= 2) & “AF o H A

ore w7z A= of o el 7 By gk,

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. 5] 2 mapping A A S AH&3}o] o A sized] Py_ UNICODE B]¥ & 134
311 2 A7HE bytes 2 = Mg ok oA o] 9] 7} WAl S NULLE WhEHghI Tk,

L
kv
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Deprecated since version 3.3, will be removed in version 3.11: o] A ~E} Py UNICODE API1S] 4K J U}
PyUnicode_ AsCharmapString () ©|W PyUnicode_AsEncodedString () & AF&3}e] ulo] 13|
o4l SHA1 Al 2

e R APIE §URES $UTER v ek ol A S g

PyObject* PyUnicode_Translate (PyObject *str, Pvaject *table, const char *errors)
Return value: New reference. &7 v} B o] 3-8 2 83ho] £44& Mash1 A3k SUTE A7 1
Shoich. a0l A o)9] 7} Al E NuLLE Whekgh o,
j3g H o]l B2 FUIZE AT AT E FUIZE XS ZF U None(Z A7) AHA = £ 5 gy o} of] v 33 3
SENEN
W o8-S  getitem () QIElslo] 2 vk AFEE Btk S S ARAT T FE T
v 5] 2] ok F A HT(LookupError 2 9ulsl A= AR & ate EAE U
errorsi= e o] A o] QukA Q) vl Tk, F14 ol 2] A2 & ALERE e nuLLd 4 e o,

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. A} mapping Bl 0| 8- 2§ 35}o] 0] R size] Py UNICODE W ¥ 5 WHE3}1L
23 FUIE AAE By o o A o 9] 7} ¢ 8 NULL S REEH Y T

Deprecated since version 3.3, will be removed in version 3.11: ©| A ~E}Y Py UNICODE APIS] ¥ Ut}
PyUnicode_Translate ()W LEF 7 7|8 APIE AFR-5}o] nlo] 18] o] A 340 Al L

v 2 MBCS 74

q%%MHSiQMW&ﬁ%%ﬂ%i%ﬂﬁﬂ&%@#ﬂ o W nﬁMME%%ﬂ%4%ﬂﬂ%%%
T g YT MBCS(EE+ DBCS) &= @A 3turt ofdet 3 Seladof fo AL, A 32 7Y
< A= 71 A9 *}&Z}é—i@ﬂl o3 gyt

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS 91 7 Q@ H B 2}L 59| size ¥} EE I Y3l FUI= AAE
Yk seel A o] 9] 74 A 5he NULLE WEg L o,

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed )
Return value: New reference. consumed7} NULLO| W, PyUnicode_DecodeMBCS () A8 T2t} con-
sumed”7} NULL©] o}U W, PyUnicode _DecodeMBCSStateful () & 23 A3 (lead) B}o]EE U] T Y
3FA] ¢kal vl I H vlo]l E 427} consumed ol A 73 Y th

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS S AF&3lo] U T T AAE AT Y317 AIE vlo] A bytes AA =
ety o}, ol 2 A 2] “strict” YU Tk, ZEof| A o ] 7} Y s NULL= REHE U Tk

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A A H T & # o] A & AL 3t FUTZE AAE AT 3} 5Fo] A bytes
AAE WY D} Fdlo) A o] 9] 7} A 5 NULL = REZHFU T CP_ACP I E 3| o] A & AHE-31 o]
MBCS 91 Z & A<t}

B A 3.30] 7}

PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCSE Al-&3}o] F20] A size®] Py UNICODE W ¥ E Q1 Z Y3t gfol A
bytes 2|2 WEF U Th S of A o ) 7} LA S E NULLS W ok

Deprecated since version 3.3, will be removed in version 4.0: ©] A €LY Py UNICODE API
o d R Yrtt; PyUnicode AsMBCSString(), PyUnicode EncodeCodePage() X &
PyUnicode_AsEncodedString () < AH&3Fo] nfo]1g o] A Al 2

b
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A = 9} &5
WAt &E B4
TR APLE 9219 §U 3= A9 RA e (Ao A B Aol Sl th A2l @ 4 glow AR

St AR s R

o ] 7} Ay B = NULLolu -12 Wk o

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. 5 F-A QS o]o]Eo] 31} 2L FUIZE EXE S A2y Th

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. =AtE S 283t FUIE FAE | 2EE Al-E3 U T} sepo] NULLO| H,
BE P 2R BAdo] A Bl 2P U 18X 90w, Fojd TR A A Eol ot
| maxsplit o] +FHUTH S5 o)d, Algte] AAH A gksUth P22 23 2l2E0 X3
2 sy

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)

Return value: New reference. & VlEo| A FUZE BAE S B&35lo], FUIZE FX4E B|AEE WHEg
1/] T}, CRLF+ 3lue] & vl 0 2 ZFE3U T keepend 7} 001 W, A3} FALE of] & vl EA7F 285 %]
s th

PyObject* PyUnicode_dJoin (PyObject *separator PyObject *seq)
Return value: New reference. 5= 2 separatorS AF-&3F0] EAE A|l92~E AZsty 23 FUIZE B4}

QL g ok

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int di-
rection)
substro] o] A 18] ol A (direction == -1 A FA X & 3PS o v st direction == 12 F v A}
A2 E oYt} strstart:end] & X 1S vt 222 9¢ow 02 wddyoh
o e} 7 et -1 kg T

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
F oA directions M-85t (direction == 12> 2348 A& o v| 3l al, direction == -1-2 I3 A4
ulgdyth stristart:end] oA substre] R AR $ X & vkt y o) ¥kE 7Ee A A A Fj;‘(]
el -1 ghe A3 FEol gS UL, 2+ ol AL el 7t 4 A 9L
Gebd U

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
Z ] A directionS A3 (direction == 1-& Av}sF A S o) u| s}, direction == -1 9 4v}sF
S U T str (start:end] oA kel R WA 21 wEFI G R %S A WA
el U -1 ghe A FEol S UL, 2+ ol AR o9 7 445
Gebd U
WA 330 7}

WA 3.7 A HA: starte} end= ©)A| strstart:end] A H AS5EE 2 A FH UL

o o, mlo

32 1O o
oo M
tlo 1o mlo

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
str[start:end] ol A subsrro] H XA &A 53st= A4-E YT o # 7 2g ek -1-& vkE
Tk

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
Return value: New reference. stroll A substr®] 2 ) maxcount 5 7S replsr 2 B3 A3 U I AA =
w3ty ot maxcount == -1-& R E SAL AT 9 n 6‘]—],] 1-/}.

int PyUnicode Compare (PyObject *left, PyObject *right)
F AL S vlaskar 27 Ay, 2, Foll thell -1, 0, 15 Wy ok

ol e A Al -1 NtStE R, o2& & stY] A3l PyErr _Occurred ()& TES|oF T
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int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
FUIZE AA unis stringd} W) w3k 2H2 25, 25, Foll ol -1, 0, 12 W33 ok ASCIE Q15
FH FAE T At A o] 71 £ A%, 8] ASCIL 2 A7 £3= W 3+ 9 8 22 S 1S0-8859-1
= 3 43 o,
o] Tt o9 & B A7 A] hF YT
PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. T U T = £ 2Y9-S =53} 0] Il (rich comparison) 3} 37 T} = 1 }E w3t
g
o o 9] 7} Y 31 NULL

* 4FH A ¥AE=Py_TrueltPy_False

° [e)

2352 44 9o Py _NotImplemented

i)

0.

op°ll 7} 3t k& Py_GT,Py_GE, Py_EQ,Py_NE,Py_LT ¥ Py_LE9YThH

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. format3}; argsol| A M| 219 AA) &S wt&gUt}; o] AL format $ argse}
AR o,

int PyUnicode_Contains (PyObject *container, PyObject *element)
element 7} container©l] &= o] 9 =2] o3t 19 wpet FojL} AR L wisksh ot

B

element= &Y 84 FUIE FALE A Wl of U th. of 217} glo ™ —10]

void PyUnicode_InternInPlace (PyObject **string)
U7k Soring & A el ol A 9 Gnterm) ST Q1o ol 8 USSR A2l AL A
o} st} *StTing.»]— 7o 71& 9" Ex1go] 9o *stringE JAo=Z /\4 Z46‘1—1/]1;].(o] A B2
AR A2 A5E FLAY T A8 A EAL AA ] 22 A5E AN QY TH, TZA) 900 Foing
GED T AH U (2 D82 SN T, (45: B2 Aol ) @ clob ) Al o
o] A4E A2 A5 FYlGL ALAANL; TE Aol 2R APV TE F AN 257

a9y

*

o uN'

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode_FromString ()3 PyUnicode_InternInPlace ().4 ‘?;
A8 (intern) & A FUIZE FALE AA L 22 g 7H o) Aol " H ZAE A A of] th$F A (¢
o) 222 wakgh,

8.3.4 FZ 7

PyTupleObject

o] Pyobject®] AH F& stol A FE AAE vhebduch.
PyTypeObject PyTuple_Type

o] PyTypeobject A2 B2t vtol l & FS b th stol # A5 cuplewt 22 AA AUtk
int PyTuple_Check (PyObject *p)

pARE AA O B E 9o A8 e AT AT 8 EAFUL,

int PyTuple_CheckExact (P)Object *n)
p7HRE AA AW, FE Y] A8 o] drbat o B EF YT

PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference. 7] len Q1 & AR}, A3l A NULLS WH&-g U T,

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference. 3.7 n Q1 M| BZ A A1}, A9 A NULLS 93Ut B2 2H-2 glo) s A
E7ME 71 35 a 79 C AARE 57]§}9 Ut} PyTuple_Pack (2, a, b)+& Py_BulldValue ("
(©0) " , a, b)SEEIUTh
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Py_ssize_t PyTuple_Size (PyObject *p)
52 Aol e EAH S Wolk], Al g FE0) 2718 wag o,
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
= o) 2715 WA o] 27)& NuLLe] ol 1 FEE Al Aok it o] Ak 4w A
‘E%*S Yt
PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}8] 71 = F&2] pos Y A o = AAE YT pos7 HHE
Hol U, NULLES W83} 1 IndexError Ofﬂﬁl S dA s}
PyObject* PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple_Get Item ()2} B3R g, Q1 AHE 8ol 5HA] k<5 th.

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)

Return value: New reference. p7} 7}8] 7] = 72 9] low®} high AFo] 2] & Elo|~E WHEst AL, A9 33
NULLE WS O o] 218 Shol Ml 214 p [ Low:high] 9 55T P28 2oz Rl o) ed4

2 A9 A earh

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
p7t 7Fel 715 F& 2 pos f A ol AA ool T F2E A AT UH. AFshd 02 W F Utk pos7t
HOE Hojud, -18 ¥86} 11 IndexError 99 & A A s

s o] Bot ool HE FRE“FAL AT WE AN FEo] o]v] Qi FFol e F2E

B Y E]—(dlscard).

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
PyTuple SetItem ()T} HITOIAIRE o 8] HAb= oFA] gkom A2 FES A& wf *ub* Abg5f of

A7 o] WITEEpo) I FRE « Tuple SetItem()ﬂ 2], 2A 59 &&f gk
1S of X

£ ¥ A T U pos £ A1

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

& 371 248k dl A2 = A5 U newsize % = MEE 21017]'%1/]]:]' FEs el
gt AAA B, Aol el Fx7F subet QS wi vt ARg Sl oF Ut FE o] ZEQ v Fiol
oju] & F o o] AL AR THA] WA 2. FE2L FAF 2olA AAAY ElFUT ©]Ae 24
BEZS pien A RIS ML Aow AR L, BX T EeAA BT, Az 08

BATU D, 2ol I RE L 1pel B3] o] B
vp7h BE B AA L A A D) +ps 93 ek,

MemoryError U SystemErrorS A A A Yt}

o

(]
22 5287 A} 2o AR AL o H Utk
Av) e, -18 WEslal, *pE NULLE A 3 A5,

int PyTuple_ClearFreeList ()
A 55 (free list) = AgUth siAl 2 & &5 & wrseyth
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8.3.5 XA A FEX AA
TZ A Al A2 (struct sequence) A A= namedtuple () ZAY CHS7FELYTH S A EZREE 53 &5
BT = = ABaYUTh FRA A BAAE U8 E, A 5 122 A|1B 2 ¥ Bsojof dyth

PyTypeObject* PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. o}2oll A HH desc®] HIo|EE MEZ2 FZA A2 FS WH5 Ut 23
3o A AHAE PyStructSequence New () 2 s 4 Q5T

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
descZ F-Z A A A2 E ryped AR e ol A 2735 T}

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence_InitTypel} ZA| 9 AZ5HH 0L, Afstd -1 vidshch

B A 3.40] =7}

PyStructSequence_Desc
BE FERAAAL PO et A E 2T

g4= c3¥ 2 ]

name const char * TFZA A~ O] ol &

doc const char * sl o tist S 2EFof tlst Z A L} A =Fsle |
NULL

fields PyStructSequence_Field| 2% 39 & o]&5L 7[Z NULLE 2= v g

: EEETE

n_in_sequengeint o] A SQA B Q= S (FEZAMLE A
o
°

PyStructSequence_Field
TRAANA2Y] B2 7T ULh FRAN AN A2 RFEE RYIHEE, BE FT &= Pyobject *
L HgYt) PystructSequence _Desc® fields Bl g9 el A= XA
el =AE 28U

g [cd |9

=

name const dr 9 o]Fol o5l EES BE5S ZWe{ W NULL, o] o] Sl HHE F+
char * W PyStructSequence_UnnamedField® A3t

doc | const A =A~EFo| L} Aks e NULL
char *

char* PyStructSequence_UnnamedField
g gl AHE AT A BE o] B 54 gk

PyObject* PyStructSequence_New (PyTypeObject *type)
Return value: New reference. PyStructSequence_NewType () &2 WE typel] JA2HAAE g5 YT

PyObject* PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}8] 7| = FZ A Al A 29 Y X posoll Q= AAE S F U HY
AR 59 2] ek T,

PyObject* PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Py St ruct Sequence_GetItem () TS5 |32,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)
TZ2A AL po A2 posoll 9= BEE Fo= AU PyTuple SET _ITEM() 3} UF7MAI R,
o] AL MEL AX2THAE A& wl vk A3l oF i Th
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. o
Far: o] g

rlr

o°l gt

w3

ZE“FH UL

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem () =53 u|a=E.

i

Fa: ol ool T Fx

A,

jul
]

8.3.6 Z|2E 7|

PyListObject
o Pyobiects) Au ¥ shol 4 B A A4S e L),
PyTypeObject PyList_Type
o PyTypeobicct AAEAE sold P AE §L YepdUth o] AL sho] 4l A2 115t 2} 2L
AR AT,
int PyList_Check (PyObject *p)
p7HEI2E AA UG 2l 2E Yo AH § dada g vhady o
int PyList_CheckExact (PyObject *p)
p7t e 2E AA| o] AT 2|2 E PO A H GO AT AT} ol FES whEkety
PyObject* PyList_New (Py_ssize_t len)
Return value: New reference. 7333 Z 0] len 2 N 2| 2EE, A 93} NULLS ¥H&Hsh o}

F3: leno] 0R T 21, w3E glAE A9 F2L NULLE AA P YTh
PyLlst SetItem ()2 AA AAZ HAS7] Aol PySequence_SetItem()
£ g7 shol M Teo] AAE BT 4 gl

ea
s

flo
0
o F
>

g

=

Py_ssize_t PyList_Size (PyObject *list)
listo A B]~E AA| 9] Dol & Hheut; o 2l2E AA o e len (1ist) & F5FUTH

Py_ssize_t PyList_GET_SIZE (PyObject *list)
o8] AA} Qs pPyList Size()o WAz 34,

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list7} 718 7] = 8] 2 E | A index $ X 2] AAE widsUch Y=
7k obUjolof Uit B A ES] Zo| AR E|S] Q4L A D5 2] <t indexst WS ol b
(<O I = >=len(list)), NULL2 ¥F8 6} 11 IndexError 92 & A A gt}

PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. 9| 8] AAF QQ= PyList_GetItem () |3 ZE & 2.

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
YA2EQ AE A jndexol] Q= FEL jtemoE AAT UL AZEH 02 9SSt index7t HY =
Hojud, -1 wEst IndexError o2& /‘4 Ak}

Far: ol deeitemol] N FxEFAL FF

W gy,

g}]\

o

)
rlr
Ho
.
L)
[>
|m
=2
o
=)

F=of o

rr
b
e
BN
i

=
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void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)
oel A QI s Pyiist_setiten() ] MAE P4 AAOZ oA gl YA B AES AP

ol AR U o

i o) IR E itemol] 3 FRE “F X317, PyList_SetItem() = B A== FFof th
FZ2E WA FsUthlist o i A Y= F2E FFE Loy yrh

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
FE iem S 2 AE lisre] B2 index SHoll AU TH A58 02 W T Asfahe -12 ke
St o E AT ) 1ist.insert (index, item) ol 333

int PyList_Append (PyObject *list, PyObject *item)
Y 2E liste] ol AA itemeS F7 g UTH A4-33H 0 RS T A shd -1-& wEshal o2 &
A AT 1ist.append (item) of 3 G o).

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. listo| A low 2} high AFolofl & AAES 285t gl2EE ¥t A
3 3t NULL-Z RE&hstar o ] & A A3 th list [low:high] o] slFFUth 2 AE oA FEH Y
Qe 2 95 | itk

int PyList_SetSlice (PyObject *list Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low2} high AFo] 9] list& elo]l 2~ £ itemlist2] LHQL o7 MATT} list[low:high] = itemlisto]
| U T}, itemlisti= NULL 4 —? A=, W EV\EJ = ‘/‘rEPﬁHDH gho] & AHA)). dF38HHE 0
=, A e H 12 BRI h A E Zo|ARHY AP A dE A syt

int PyList_Sort (PyObject *list)
list F5S A A oA AE YT FstH 02, A etH -1 vkt o] A2 list.sort () &}
=3,

int PyList_Reverse (PyObject *list)
list9] 52 AAEAA FAAS U destd 08, A -1& &Yk o] AL list.
reverse () &t F5 Ut

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list®] W& Z2&st= A 52 A& w83 Yt); tuple (1ist) 2 553

e},

int PyList_ClearFreelist ()
A} B2 (free list) 2 v Ut Al H FE2] 42 vyt

B A 3.30] F7}.

8.4 Zejo] 23

8.41 =AUz 23

PyDictObject
o] Pyobjecte]l A B B2 shol M YA e AR S ebi U o
PyTypeObject PyDict_Type
o] PyTypeObject AAH A= nho] A
AA At
int PyDict_Check (PyObject *p)
p7Fdict A o] ALk dict Fo] A H o] drHAW

a0

Mye F& vebduh o] AL shold A5 dict e 22

)

b
tlo

uhEhh o
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int PyDict_CheckExact (PyObject *p)
p7} dict A7 o] A 7, dict Bo] AE Bo| JAEAE oh W 2L AT T

PyObject* PyDict_New ()
Return value: New reference. /| - ¥l G 1 ] & vk&sl A}, A of 81H NULL-S R o)

PyObject* PyDictProxy_New (PyObject *mapping)
Return value: New reference. 9}7] A2 522 73A|
E WU o] A2 dntA o g v 54 2
HeE T AHEE YT

void PyDict_Clear (PyObject *p)
71 9o BE 73 A HlE Y th
int PyDict_Contains (PyObject *p, PyObject *key)
A 2] pol key?h £33 o] YA FAGU T po] G2 0] keys)h A48 12 WIS, 1A o
W0 WUt ol 2 ¥ -1 Btk o] = ol @A key in potFFFUTH
PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p} 222 7]-7k %S 2 3st= A 9 A 8l & whahgh ot

+= 1S $ 3 types.MappingProxyType 4
P AT M 4= BA 6] A RS

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
gAY g poll vals key 71 2 AL U key:= sl A 7FsafioF Utk 18 X] 99 W TypeError 7}
AT Th AE5E 02, A5 E -1 € WA F T, o Tt valol B2 B2 T FAA Sk
int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keys 712 AH&3te] H A g p°ﬂ vale A AU T key= const charxofof gyt 7] AA|=
PyUnicode_FromString (key)E AF-&35to] v U th AE5HE 02, A3l —1& W3-t o]
e valoll R Fx2E FAA ‘”—‘43}

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 0 on success or —1 on failure.

int PyDict_DelItemString (PyObject *p, const char *key)
Remove the entry in dictionary p which has a key specified by the string key. If key is not in the dictionary,
KeyError is raised. Return O on success or —1 on failure.

PyObject* PyDict_GetItem (PyObject *p, PyObject *key)
Return value: Borrowed reference. B AV 2] pol| A 7] 7} key? A & WF3SU T key 7] 7} QLo d 9] &
A7 eHA] 95 NULLS WHER Y oh

__hash__ ()% _eq () MINES 238 5 A= o9 dAF U olg HuE dod
H Al PyDict_ GetItelethError ()& AR A L.

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. o| 2] & 2 A|StA] &&= pPypict_GetItem ()9 WA IYt} o7} &
A ohel o o) & A NULLS WA T 717} Lo B o] o] 4457 9k NULLE $HEHgh o,

PyObject* PyDict_GetItemString (P)Objat *p, const char *key)
Return value: Borrowed reference. ©) 22 PyDict_GetItem()&F ZEA| 9}, key7} PyObject *7} oFd
const char*Z X AH Yt}

_hash_ ()¢ _eq_ () MAEE E233 JA 2L AAE D& B A
AUt olg] RuE Aol tlAl pyDict_GetItemWithError () S AHESAA L.

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©] Z1-2 1}o]|# =& 2] dict.setdefault () & ZH5 Yttt &A314,
A8 pol| A keyoll 3| Bal= ZES w83 T}, 7] 7} dictol]l Q0 W, Zk defaultobj = 4t Q=) 11, defaultobj
AR of FHE keyol A 42 25 2 4L A9 SRACE B A B W
3 7Hgr ek

o 9]

A7)

rr
rlr
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WA 340 7}

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. S A V8] & q-E-& E33}E= pylistObjectE ¥ T}

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. SV 2|2 & 7|& £33} PyListObjectS ¥HESHU T,

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. S V8] pS] & 3k £33} pyListObjectS 9HEghy T}

Py_ssize_t PyDict_Size (PyObject *p)
gAdele] de &5 5 iUt ol gM U Eol i len (p) & F5F U

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
gA e pol BE 7]-3 2 o5 o] E FUth pposell &3 FxH Py_ssize_t+, o|H#H ]S
Al &Hst7] 3] o ‘%‘—’Fi = E=0t7] Aol 027 27|35 of o Ut o] T YA U 2l o] 2 Aol
e e wkshetar, B o] HuE oW AR S vkt v 7 | pkey 2t pvalues 7—.‘7—? 7] 2t
ko2 A€ pyobicct+ WHE 742 71 AL NULL A & AUt oSS B3 WiekE BxE BT
‘:‘a‘%(borrowed) A4 Uth ole#l o] A Foll pposE WA sHd FFUTh o] 2 Wi 9 /‘%Lﬂﬂ ?LZ R

2 mAE GEE, 227} 8352 @ mAlo] A4 7] gL
oE =4

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

}

flo

AU pi ol el o)A Foll WA AL S HUTE 9l E ol Hdlo|= Tl g WAFE 2
FHBAA W, 7] H ol WAH A ek Bk 2R HUTh o2 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()) A
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (0) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
g AA bE olHE o E stHA, 7]-3k S 9 a0l FUHF UL be AV EHAY
PyMapping Keys ()&} PyObject_GetItem()S A Qo= BE AA L 5 d5 YT} overrideZ} 7o)
9, aoll = 71 o] boll A YAt 717F QoW WA= 31, 132 koW a9t A= 717 Sl
w5 o] 27E Utk A e 02 WAL, of 9 7h HASIE -1 BT

qw
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int PyDict_Update (PyObject *a, PyObject *b)
o]&= Co| A PyDict_Merge(a, b, 1) Z1, F AR 2 A}to)] “keys” JJEZHEI} &
PyDict_Update ()7} 7]-3% 8] Al @20 sl o] E el o] E 8} A] F=th= A vt Al 95t 9, sho]
o A a.update (b) S AU Th A E3HE 02 85T, of 91 71 A S ~1.8 WEgh o),

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq22] )70 2 S 12 0% BB 3R T seq2 7140 2 sk ol 29) ol
£ A7 A o e el 8 AR o] of FUTh 52 717 9L0.W, override} 2ol ¥ npA| gho] %€ 51,
1A %}—2"4 ARAZ ST A3 Al 0= ‘:&%‘mh"’—, o 9] 7} g8t -1 Wkttt 558
sho] -2 o] Y Th(whak 7k Al 9])

&

def PyDict_MergeFromSeq2 (a, seg2, override):
for key, value in seg2:
if override or key not in a:
alkey] = wvalue

int PyDict_ClearFreelist ()
A B2 (free lis) & WU 7418 F2o) S48 ez
WA 330 =7}

8.4.2 33 AA

o] oA = setd} frozenset AR o] 3t F-& APl tha] AAs] APt ot YEHA
Lo V5o A WA ZEEZF (PyObject_CallMethod(), PyObject_RichCompareBool (),

o

PyObject_Hash(), PyObject_Repr (), PyObject_IsTrue(), PyObject_Print ()
9 pyobject_GetlIter()E ZXIF T Ytholy FA £ Z =2 EZF (PyNumber And(),
PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (), PyNumber_InPlaceAnd(),

PyNumber_InPlaceSubtract (), PyNumber_ InPlaceOr () % PyNumber_InPlaceXor ()< X

Sy eh.

PySetObject
o] pyobject?] M H JL2 set} frozenset A 52 YRt o8& T+ ol AHSF U o] 22
Zr2 e 1A 371( Z AZF - FAH O, FEAUE JAFS EEY 7 27 v R
ESE2E AFLAR) é 7he| Atk @01]/‘1 PychtObJectﬂ vy o] Fx2A9 =+
OFFAE I A & AR HFgHojokstn, MAE & AFUTH EE WA F2AY e

2257w A9 E APIE 58] 538 of gk

PyTypeObject PySet_Type
o] AL glo] A set S YEIN = PyTypeobject? A2HAAYJ YT

PyTypeObject PyFrozenSet_Type
o] AL uglo] A frozenset S YEN = PyTypeobjectd A2 A I Th
& @ AN MARE BE shod Aol Ul g EAE A A5 I T BHRAAR, A FhE BE
o\ Elel & shol s A7l Al 2B g
int PySet_Check (PyObject *p)
p7hset AAG A E @o] AaBaW e MBI T,
int PyFrozenSet_Check (PyObject *p)
p7t frozenset AA A B o] JAAEAH ZHZ wkEghoh
int PyAnySet_Check (PyObject *p)
p7F set AA|, frozenset AA| = A H 3o JdA~HAH S HIESHU T

int PyAnySet_CheckExact (PyObject *p)
p7t set AA Y frozenset A 01 A0 A E Y Aa' e ol S wkEghy o
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int PyFrozenSet_CheckExact (PyObject *p)
p7} frozenset Ao A v A1 G| dAdAE oW 2 MEAF T
131E AR S TS NES setS wtsshU th iterable-2

9 5 Qg Utk AF5HE A AL, A she NULLS N o

S AR S AR BT HE F8
M =ZE frozenset< ¥ o}
FotA A R3S, Aofshd NnuLL

%

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterablel] 2] 3 w2t
A7,
R ECE R

A2 W A3He 7] 918 NuLL
iterable©] A A 2 o] B 2] & o] o} TypeError
YT (c=set (s)).
PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterableol] 2] Wt&d AAE £ 3
E7] 98 NULL d 5 iU Th A
S W3 T iterable©] A A & o] Bl 2] B o] o} TypeErrorE 2
sl ok
o} =53t anyset©] set,
=4 YTH

iterable2 N 2-& ¥l frozenset2
set O|Y frozenset ] AA2HA T = TE52 AH Fo] QAJAHA
dEUth key7t

PRelcY
Py_ssize_t PySet_Size (PyObject *anyset)
53¢

set O] frozenset AA Q] ZAo]E Wt3stL ). len (anyset)
DAHE 1S, $AFA oW 0L, o2 7 LA -18 vyt dhol# __contains__ ()

frozenset & A H g2 QAJAE AV} ol PyExc_SystemError

3t A2 A A frozenset & & A5 W 351 R

()

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
int PySet_Contains (PyObject *anyset, PyObject *key)
Al =7t
Z}
h
£ A8

o8] AL gl Pyset_size ()9 Wi E P4
o gt 5
A 2715319, TypeErrorE A A A UT) anyset©] set, frozenset == A H 2] AA~HAT}
At xo =
=2

= ’
oluW PyExc_SystemErrorE WA A U}
=T
5

3l frozenset
7] Aol A ¢ frozenset?] S A ¢

LR RER S =
F7h 8o
E A AU T seto] set oL L A H FH 9
JA g frozenset oW I A H Fo] oA

Q2B A7} oUW SystemErrorE WA A 7 U T}
ojuf 2R A B P ad o= AT 5
W (b d A 3hA U Th 02 WHEHEha, o 27}
FF U key7t 8 A
, °l Al =7k

set
3l KeyErrorE WA A] 7] ]
iscard() WA=E}E
T} ser©] set oy T A B PO JAAEHATEob YW

key &
AA AU A g7kl glthd MemoryError

int PySet_Add (PyObject *set, PyObject *key)
Axd 2o
(PyTuple SetItem()Ad & T =0 =&
1w H
e

t

T4 e
_Discard (PyObject *set, PyObject *key)
A AASE 1 e, HEE A ko

A% 5 g 7
ol d
=4
Ade] o] AAol ek A} FxE WHEhstaL, seroll Al AAE Al A

LA A U T set©] set o]y

Set
=13
QS 18 v g o) v

E 715354 TypeErrorE HAA A Yt} 3t
3t &2 YA frozenset & 2 A5 H 35 A] &
PyExc_SystemErrorE WA 1Y}

o] =
=

.

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] S ]
2B o A"t oY SystemErrorS WAIA AU T

qul

o]N-

=]
g

g o, A3 3h8 NULLS W o % 3ol ¥lo] 90 W, ReyError®

]

9 %

9%
Chapter 8. A A A

int PySet_Clear (PyObject *set)
£ BE 24 A WU
int PySet_ClearFreeList ()
At 25 (free list) & ¥l 3 Utk s Al

WA 330 =7}
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8.5 g A

8.5.1 g A

shol W F49l B E B 7hA] B4 A5 Th
PyFunctionObject

ol AHEH & C F2A.

PyTypeObject PyFunction_Type
o] & pyTypeObject? A aoln stol o 5 Yeb Ut ahold 22 TJefw o A types.
FunctionTypel & =&FH Yt}

int PyFunction_Check (PyObject *0)
o7k &< AA| (PyFunction_Type @)W < W&yt vf7) M= NULLO] o o of Tt

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. 7= A A| code2} A1 FHA A s+ A A S w3 ). globals= ol A 2 A
A% % gl A W7} 9 B o] ofof g,
o] EAEF T o] 2L T AR ZAAFUTE _module_ S globalso| A 7k AU th 2zt
23k olieE ol 9 SR A NULLE AP YT __qualname_ 2 9] o] 53 2L o ® HAAH

g},

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New ()2} B]s28tA] 2t &4 A A9 _ qualname_ o] E
FHEE AT +5 AEE dYt} qualname= FUZE AR U NULLO| o] oF Y t}; NULLO] H,
__qualname__ 01 E El FE+ _name_ oEFRES Z2 o= gt

WA 330 7}

PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. &5 AR op&} A #H T & AR S wiakshch

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. St 21 A op&} A#H A d AV 8] & ¥H3kshy o}

PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. &~ 24 A 0p9/] __module__ 9]ETHE
2 2% 0|28 2ol AL A, Tol 8l TEZ & AR 2 4

HU

{1}

o

ﬂI?{J r]I
_|

30

PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. <~ 24 A| op2] A A} 7| £35S ¥H3HshU o} o] &= Q19 F& o] U NULL
9 5 vt
A A .
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
34 AR ope] AA 7| B 5h2 AU T defaulis= Py_None o] L FZo] o] of g k.
A 93 SystemError& SAAA 7] 31 -1 ¥HEHg U o}

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. &5 AR op2t A AE Z 2 A E vl3kgh ). o] 212 NULL o]} Al 2 A
o £2 4 Adath
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
S AA opst AHE FEAE AT U closurer= Py_None o] U Al A FJ& o] ofof gt
A 95l systemErrorE WAA 7121 -1S WHEgHU T
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PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. 3+ A A op2] o] =B o] A& ¥H3HghU T} o] AL 7 9 A v 2] Y NULL
2~ 9=t}
2T MXh .
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
Fha= A A opQ] o = H| o] & A A T Th annotations> €4 2] L} Py_None ©] o] of gt
A3 3H systemErrorE WA 7131 -1-& W ok

8.5.2 AR A WA= AA

AA~EHA WA EE pycFunctiono 3k @3 olW Pycrunctions 2 AR o] dAst= 2L v
Ut} o] AQ PyMethod_New (func, NULL, class) &=L thA gk

PyTypeObject PyInstanceMethod_Type
o PyTypeObject Aadirs gold dAP A MAE FS UebdUth shold Zz2 I =55
A s

int PyInstanceMethod_Check (PyObject *0)
o7t A28l HAE AAE #FE WSty t} (PyInstanceMethod Type @ YUth. wj7] H4-=
NULL©] ofy of of gt}

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. M| Q12E 2 Wl A= AR S v T funcs= 499 288 A A Q4] func
AaHAWAES 528 0 528 Bk

PyObject* PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. QA" 2~ WA= im3} AFH sk AR & w3Hgh o

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 5% AAS 38} PyInstanceMethod Function () W32 E ¥ A.

8.5.3 WA= A

Hl A=+ A2 9 (bound) T AA YUk wlAE
AZH X] 242 (unbound) M| A E(F 22~ AA o A2

PyTypeObject PyMethod_Type

o] pyTypeObject JAAE 2= sho] A HIAE & YEP Ut o] 212 glo]X =2 T3] types.
MethodType& =< Ut}

[y
=
>

int PyMethod_Check (PyObject *o)
o7t WA= AAH S REgUth (PyMethod Type B YU th. mi7) W4+ NULLO] ofv]of oF
Utk

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. M| 22 WA= AANE Se|F UL funce 499 &
HAEZF AAEojof & AARHAYYT funce PINE7IEEE ol 52 T
ofijofof gt

PyObject* PyMethod_Function (PyObject *meth)
Return value: Borrowed reference. meth Wl A £ 9} AT St A A= w1&g o).

PyObject* PyMethod_GET_FUNCTION (P) Object *meth)
Return value: Borrowed reference. 2% ZAAME ¥ 8}= PyMethod_Function ()] W22 WA,

FHE AA oY, self =
AU} self = NULL©]

PyObject* PyMethod_Self£ (PyObject *meth)
Return value: Borrowed reference. meth W| A =2} AAH AA~EHAE uEgh o)
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PyObject* PyMethod_GET_SELF (PyObject *meth)
Return value: Borrowed reference. 2.5+ ZAAME 9|31+ PyMethod _Self ()9 W32 ¥ A.

int PyMethod_ClearFreelist ()
A5 2Eg AgUch AAE F F5 58 B

8.5.4 A 7

“An A £ o] 2] AT ZAN FREe WHE FALE U ASF UL o 23 Waui), 1 2] 99
A AH R P - Ao 2 a8 e g A WSol £ P WSE g R AT ne)
Aol th ek Fz7F =g Utk gholl AA = ﬂ@%ﬂﬂﬂﬂﬂﬁ@ﬂiﬁﬁﬁﬂﬂ%%WWﬂﬂ&@
24| ] 7% (de-referencing) = A4 who] E =2 REj o Aflo] BRFch M2 A AEOR APz
HA syt A AA = Elﬂ%»Pﬂ%%%qw

PyCellObject

A AA o AFHEE = CF2A.

PyTypeObject PyCell_Type
A A o B3 B A,

int PyCell_Check (ob)
ob7} A AW 22 WU T ob NULL ] o} o] of 3 Tk,

PyObject* PyCell_New (PyObject *ob)
Return value: New reference. ob 3f< E33= A A AAE &2 wrEghyc} mj7) M= NuLL € 5

91t

PyObject* PyCell_Get (PyObject *cell)
Return value: New reference. A cell®] -2 WIS o}

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. A cell®] W& ¥F3F3} X 2, cell©] NULL O] o} d X 2F Al AA AR &
3ol 314) eh ] o,

int PyCell_Set (PyObject *cell, PyObject *value)
A BA cell®] W82 valueZ AUt o] 2 A ot Ao AR W&ol st F=E A ATt value
£NOLL 9 4 9% U]t cellis NULLO] ofUjol oF Gl eh; A A7 7 obL W, -10] EEHE Lok, B3,
Do) WHEHE T},

void PyCell_SET (PyObjecl *cell, PyObject *value)
A celle] 98 valew AT BE A5 2AHA $1, BAE AT DA ol Fol A A

%1 OF; el & NULL O] o] o] oF 5132 AL 21 of of ],

8.5.5 I & A

+
=
Ao
£
30
B
58
rlo
>
o2,
N
N
off
g
]
[

= A7) CPython 9] A1 52 A3 AFRSIU L) 7 A7) o4 3
Jolel 2 terd Ut
PyCodeObject

T A E AP o ALHE A € FRA. o] Wel EEL AAEA WA 5 Y5
PyTypeObject PyCode_Type

o] Z1-& Python code &S YEU & PyTypeObject?] AA2E A YUt}
int PyCode_Check (PyObject *co)

co7} code AA A & ¥y}

int PyCode_GetNumFree (PyCodeObject *co)
co°ll Y& A W9 S gy
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PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, PyOb-
Ject *freevars, PyObject *cellvars, PyObject *filename, PyObject *name, int first-
lineno, PyObject *Inotab)

Return value: New reference. M| = AAE vyt =2 dS =7 98 tn] 2= AA|7F 2
L34, 4l PyCode NewEmpty ()5 A& 4] Al L. HI'O]E FE9 Zo7t A WA 7] wf#ol

PyCode_New ()& AR T=31H AZ3l slo] W WA 142 4 IS5
PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int nlocals, int stacksize, int flags, PyObject *code, PyOb-
Ject *consts, PyObject *names, PyObject *varnames, Py-
Object *freevars, PyObject *cellvars, PyObject *filename,
PyObject *name, int firstlineno, PyObject *Inotab)
Return value: New reference. PyCode_New () 2F ] S23} A 2, 9] 2] A-E Q1 2}-5 9] 8 37} “posonlyargcount”

7 93U e
w7 3.80 7%
PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

Return value: New reference. A1 H std W, st 2 X AR & HEE Zh= A ¥l T & AR E HSsHY
o A3 F= AA S exec () Exeval () 3= AL EHI UL

8.6 7|E} 3]
8.6.1 5} A

o] API& C £ ghol B 2le] M3 F & I/O(FILE*)XlﬂOﬂAA—?F}—HP“JJr A ol o) gk 5}o] 3 2 C API
o Ha 011531]0]’4%‘45}. IFo] 4 304 A, JP"‘J%AEE] SMER io BES AHEEUT o] 8

o)

By
AR A5E WA Y 5 A FL V0 9ol & ASS BTk obefol d AFshe Bt o B Az
APIO T3 T 2] @ C g wjolv), 72 e Zelele] Y3t 9 F B g AS AAUTh AR =5 Al o

APIo]| 9 3| 2~ 54 71 o] E45U Tk,

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. ©11] 42+ 5149 51 7| &2} fd2 stol A 3t AA S w5} AR}
name, encoding, errors El newline 7] &2 %}:,S_ AFE-5H7] Y&l NULL € 4 QS5 U T} buﬁermgt 718 7S
AHE3H7] A8l -1 € 5 AFUTH name> FAIH AL, o] A WA S-S A8 A H YT éljﬂ Al
A
[

NULLZ Rb&Hety 1:]— ?_]7(]-01] st o AA S A2 i0.0pen () T N E ZARBAA L

=Au éuﬂ

HaL: spol W AEF o] ALA A A ¥ ]
ol o 714 &3 A 728D+ 3

Utk (743 vl ol el 9] o 43

FASS 7ML J o8R0 52 3td 7| Aet &3l
= 23 A

WA 320014 |7 name ) EB|RHES FAIF UL
int PyObject_AsFileDescriptor (PyObject *p)

P9} BRIH 519 7| EAE o2 VAP AH A B4

fileno() WA E7F 9od TE2HUTH WA EXE BlEX] AL E 0lgsoF s+, I gro] 3+Y 7<= A}

o= kg Aseid of 9 A eln 18 Waghh,
PyObject* PyFile_GetLine (PyObject *p, int n)

Return value: New reference. p.readline ([n]) 3} &

5% u}. o] &4 A pell A & =L sHTh
pE %4 AA Y readline () WA E=7E 9l 99 o] AA L = A5k nol 09, 2] Zojgt &
sl Aot 2 %‘SWEMO] OHTF W, 0 vho] = o] 38 SOl A 84 GEUTh B8 ol

120



The Python/C API, & x] B4 3.8.18

W 5 AU Th B A B, 59 Boll SA) £2abE w2249 o W Utk el uhno] 0k}
Ao, Aoloh BAglol & 22 HAW, Y ol 54 £ed EorError 7k AT Tk

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
A5 handler S E3)) v 7] M-S AL3LEE io.open_code () & YubA o 525 214 o] gty ).

gl

handler+= 3 ©] PyObject * (*) (PyObject *path, void *userData) ¢l o], o] 71 A path
+ PyUnicodeObject ¥o] BRFHYrth.

S

Q

g
Q

kel
r (o]
nj
rr
ol
%
+
u
2
i
ik}
<
Iv)
Hol
%
-
rr
v}

< dedolld =28 # Jeng, o] £AAHE

AW (frozen) sys.modulesol Qttx &R
A2 73t Al L.

Aertohetd 3 A Fo] A2 BES JEET
Aot Fo] AAHY, A A AU AAT 5 glen, o] F9] pyrile SetOpenCodeHook () o Het &
S-S AU Th A A, T -1S RHEE T JAH Z 2 E 7 2713 F QLo E o 9 & 28 Pt

% L

Raises an auditing event setopencodehook with no arguments.
w7 3.800 7}

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
A obj5 3+ AA| poll FUT flagsol A A= = F LT S 1= Py _PRINT_RAWY YT} Fo] A |,
repr () WA AA Y str () o] ZIFHUth 4F5HE 02, Aot -12 ATt} A3 o €] 7
AE YT

int PyFile_WriteString (const char *s, PyObject *p)
24 5% 5+ A7 poll #vivh HF W 02 WA, Ao 5hE -1
ARE U

£

o

whskgU T 2 A9 o 9 7}

8.6.2 =& 7

PyTypeObject PyModule_Type
o] PyTypeObject JAAE A& 1}o]
2233y =E gtk

int PyModule_Check (PyObject *p)
p7t EE AR ) AV BE AR o] AH ol w L vz,
int PyModule_CheckExact (PyObject *p)
p7t 28 AA o)A, pyModule Typeo] B Fo] oby ™ g vE&gy

%
td
i
o2

< YepdYyt) o] 22 types.ModuleType 2 2 J}o] A

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ O]EZ|HE 7} nameL 2 4 A
59 _ name_ ,_ doc_ ,_ package_ % _ loader__ o]EZ
A 8] 8Fal 5 None & 2 A H Ut}

B A 3.30] 7}
WA 34004 H7A:_ package_ 8} _ loader_ 7}Nonel 2 AAEUrh

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject ()2} H]523}X] 9 name ©] -+ Z = A A o 41 UTF-8
239" AL YUt

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module®] ©] 5 37+ T3 3tE AV g 2 A& vkEgu); o] AR &=
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25 AAY __dict_ o]EFRE} ZH U moduleo] BE AA (L= ZF AA Q] AH F)7} oty
W, SystemError 7} WA ’ES]—_T_I_ NULL o] B Ut}

dAe 59 dict_ & AH 2ZASHA Wil t}E pyModule_* () I PyObject_* () S4E AL

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module® __name_  ZF2 WrEshUt) R E o] A|-Z3HA] XA, XY 9]
o}y, SystemError 7} A 8} 11 NULL o] WFEE YT}

H A 3.30] F7}.

const char* PyModule_GetName (PyObject *module)

PyModule_GetNameObject ()2} B]SSFA| R 'utf-8' 2 AFHYH ©

(i

i
tlo

Hlsaagniag
void* PyModule GetState (P)O/?jecz *module)
Y “AH, S 2 A4 A 2EE Ry E5S Ve 7l 2B Y NULLS HEERb Y oh
PyModuleDef.m_51zeE z AN L

PyModuleDef* PyModule_GetDef£ (PyObject *module)
REEo] W50 pyModuleDef T2 Ao thek LA B L} 5 o] Ao oA ¥h50] A A XS NULL
= RESHgh T

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ S| EZ|HEE AR5l moduleo] ZEEH 3 o] &S
RSP, Aol A A FUTE £AL0] ol Systensrror YA I NULLE Wk
ch 284 oW $UTE Aol oje T2 2 wegh o

WA 320 =7k

const char* PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject ()2} B3R M ‘utf-8* 2 A FFH 3L H-E wh3hg .

WA 3288 #HA: PyModule GetFilename ()= 9Z W T 4 gl FdPel os)
UnicodeEncodeErrorE WA A A Yt thAl PyModule GetFilenameObject ()& AF-& 3}
Al }\] [e]
] _

C2E %73

2E AAE dUAOE 4 BE R0 BHE URUE 35 ol )
St=7} PyImport AppendInittab ()< AHE3Fe] F71E) oA BHEA Ytk 2FAI S Y]
extending-with-embedding & 2 314 Al 2

z27138 = 25 A AAHAE PyModule _Create () o AE3t A3 ZE AAE st AU, F 9
T2A Z}zﬂ g t&z_‘rﬁ}oq “thobA 2713072 R e 4 gyt

2 L
o

PyModuleDef
EANENELY YRY REARE DT Y RE Jo 72A. ANH o2 2 wE 3 of

99 AA 0= 255 R4S e el
PyModuleDef_Base m_base
o] W& 34 PyModuleDef HEAD_INITE % 7]|3}8}4] Al &
const char *m_name
A RE9] o] F.
const char *m_doc
REY EAEY; YUlH O & pyDoc STRVARE W50 EAEF B4 L AFEH YT
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Py_ssize tm_size

nE N—F,H

= A& Aol ol PyModule GetState ()& 23T 4 Y= ZEE f2e] g
Tr;‘] 2 7+ AFUTE o] A2 o] A B Az B oA &S AHS-dhe 21& A sHA syt
of W& °§°ﬂ% E% A Al m_sizes 712 FHEH, BE AA 7 ST AA 2D of (JTHH
2~

Fol Ao HHE 7] o] AE JHzel B A NS gtk

%ﬁqw

F7hohd o2 MASHE BES T 27181 @ 4 ek Soln) Yeje] Do @ 37 v =y
G A A A Aol 8ol ot m sstesl B2 A

ZPA| 8F U 22 PEP 31218 F23AA L.

¢

PyMethodDef* m_methods
PyMethodDef 3O 2 7|&€EH &= RE F
SN

PyModuleDef_Slot* m_slots
oA 271 S AT X Fo g, {0, NULL} FEHC=
], m_slots'= NULL©] o] o} gFu] t}.
WA 35004 WA WA 35 o] Ao, o] Wul sk A NULLE AR Qo w, the 2ol 4ol
o

=]

inquirym_reload

A
uh

S ool B e EolE. F47k flow nuLLd 4

ofX
i
A}
°
kY
v
oy
X,
B
N
ot

i
>

o

o

traverseproc m_traverse

2E AA 9 GC B4 5 5ET B B}, AR 84 GOWNULL o] B4 B E AT} T
7] Aol (PyModule_GetState () 7F NULLE ¥F3+er 4= 9l&Uth, 28| p mod_exec syt

A7) Aol 52 4 AHUTh

inquirym_clear
25 AA9 GC A Foll £& T F e (clear) Tk, R 3HA] o NULL. o] T4+ ZE AE 7}
s 7] Ao (PyModule_GetState () 7F NULL-E Wrat& 4= 9l5Yth), 283l Py _mod_exec
5742857 o) 528 5 AUt

freefunc m_f ree
25 43 FF 34 S £2F F5, B2
Aol (PyModule_GetState ()7} NULLE W&

W NULL. o] 3t4s 25 A 7 &9 7]
() =
P57 Aejl =59 4 AFUTh

yth, 18] Py_mod_ exec?fL 7} A

w2713
B 273§ BE AANE 44 HEL VBT S YL UTh o 22 WA 278 ek s, b F
25 44 ¥4 % S A gtk

PyObject* PyModule_Create (PyModuleDef *def’)
Return value: New reference. def2] 2ol whzh, Al 2E AAES WH5UT ©] A2 module_api_version ]
PYTHON_API_VERSIONC Z A AH PyModule Createl2 ()3 Z2Hght}.

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def 2] 2 2] ol wre}, API ¥ A module_api_versionS 7} 5t X & AR S
Ut Al W o] A FQl JABZ e B WA GA|5HA] 922, RuntimeWarning= WA A7)

U,
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Z2713} ol A wbeE 7] Aoll, 23 2 AA = IRA S8 PyModule AddObject ()8 22 F4E

Ag3kel 9]y o,

oA 2713}

$4e A A= v 2 oA 27138 233 AdUth o) oz e A FF R EL vl A
253 v A FAEUTH: 27|13 2E AX 7L S0 A w2 A4 A (creation phase) 2} X9 R ) ]
A Y A (execution phase) 2 FZHUTEH TEL FeH2Y __new_ () 2}__init_ () WA=} FARRY T
doA 271318 AMSE] BE ol REY EE, o] RES AFE] obd Y th: sys.modules 5 A A 5haL
BESUA JZE A, A BE A7 50X 2, o)A BEL Ak 7HH| R =7 o] HEH Ut -Fo] A B
53 U}{WW Juth 7 EH o7, o Ao ¥

o]#] %52 =77 0|0 of Fuit: shiE W A3

EOEREdds TS VAR UL S, BE GH E A (& 9] PyModule_GetState ()&

ARG AN U WE (7Y R8O __dict_ U PyType FromSpec () 22 RHE /W Fefj2) o 2 A 3he o
of gyt

O A 271318 ALg3te] e BRE BES A H 9] EME]E%E A9 A0z 7| Utk thF EES
EYHORE FAFE A YutF o2 o]

=2

=

gaA 27135 24357 Y&, %713 84 (Pylnit_modulename) &= ¥] o] YA 4L m siotsE 7}A
PyModuleDef QA2AHAE wid gt} wkaly 7] Aoj|, PyModuleDef Q1A

= 7)3h3) oF itk
PyObject* PyModuleDef_Init (PyModuleDef *def)
Return value: Borrowed reference. 25 27} Y2} Iz Sl45 SvtEA B uste SHl27 27314
shold 23] o) A ik,
defE PyObject*E | AE &AL, o 2 7} A 8 NULL= HHEHhU T
W7 350 =7
25 A9 9 m_slots = PyModuleDef_Slot 7-Z A9 8l EL 7}&] A oF gy t}:
PyModuleDef_Slot

int slot
ot A H AHE 753 3k SolA A8 E, &5 1D.

void* value
FIDo| wet 2 v 7t EetAl =, €39 7
W35 Oﬂ 7}
m_slots W] @2 id7} 091 &
AgAsHEFE BT
Py_mod_create

EE AR AAE w7 6 EE2H = FFE AU ol €59 value ZJAB =t 22 A2
e dE Ve AR Ut

PyObject* create_module (PyObject *spec, PyModuleDef *def )

o] g4 PEP 4519 2] ¥ ) Z, ModuleSpec AA2H A9 BE Ho S WUtk A 2E AAE
W5hs AL, ol 2] S A A sk NULL S Wk oF Sy o
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o) Bt HaBom GANFFUTE 55 2L BES A JEE SR ALY £ & 1)
TATF g1, G212 ol m 3 %a@w%qw

Py_mod_createé W?'?}X] o X E éi}% PyModule_New ()& Abg3to] gul &2
T Uth o5 z*«lﬂ(’MﬂSpecOﬂ/ﬂ%%‘%‘?‘r S REC| DY RE HYE S A
T2 ol A ﬁﬂ“'%xbﬂ TAHCZ XA I ANEY JIE FTHUEJRFLE AdxE I £ 9]

Agguch

Ll 7—‘1‘?<ﬂ7]-PyModule Typed] ¢l A~ dFdor=dayrh dxE B oJETHE AT Q)
718 A Yl =388 /\]-i’h‘@—,— ﬂ%q\i} 234, PyModuleDefoﬂ NULL®] ob'd m_traverse,
m_clear,m_ free 00] 0]—‘4 m_size; == Py_mod_create 0|29 &€& 0] 2, PyModule_Type
QB wEE 2 gg Ut

>

Py_mod_exec
RESAY
‘61—14 \;]. \:I
int exec_module (PyObject* module)
o] 2] 7§ 9] Py_mod_exec €X 0] A H ™, m_slots Wi ol YEF L= A HE A2l g Ut
Al 2 7))ol th 3 AFA 3 -8 PEP 4895 X SHA Al 2.

517] 9) T = BB ARG P o AL 3}
140, o) ot S 4SS BE /1Y

A

u_‘é xg/\é

%

2
T

4
SN

T 2719 A8 W £ ol A The B4/ E ST U o5 A4 4884 e, IS
REAAESAOT YT o 185 L BRES A3 273 ste W Module_FromDefAndSpec-\z‘r
PyModule_ExecDef&E BT S &3] of &of 79314 Al 2.

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. =17 25 2] A 2] 2} ModuleSpec spec2. 2 Al ZE AA & w5t o] A
module_api_version©] PYTHON_API_VERSIONS 2 A A H PyModule FromDefAndSpec2 ()23
2o
WA 350 F7F

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
Return value: New reference. APl W A module_api_versionS 7} 3to], Fo] 2 EE 29 A 9] 2} Module-
Spec spec 2% Al E AAE WEUG o v alo] A 59 QE e W AT AH A e,
RuntimeWarningg TAA Al Z Yt}

F: o] 4= YEE PyModule FromDefAndSpec ()& Al AFR3loF ghut}; 45 2%
ot

WA 3.5 7}

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
defol]l AR H EE AP &3 (Py_mod_exec)S A2yt
WA 3.5 F7}
int PyModule_SetDocString (PyObject *module, const char *docstring)
module & = 2>~ E 8 & docstring&i A A 3k ot o] s+4 = p
PyModule_FromDefAndSpec& /\]-36‘]-0:] PyModuleDefo A RELS & of X}%Ri TE=Y

[Rh=
WA 3.5 =7}
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int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
NULL £ & functions ¥] &€ 2] &5 moduledl 7} ot 718 &= o U]' AA 8 W &L pyMet hodDef

AHAE ﬂzﬁ}“ Al (%’—% BE 0|2 Z7to] Q7] uj &), CE T3 H BE £ “T4 (functions)” =
dutg o g 3 A w7 W42 BES F4181e], 3ho] 2 Fej 29 ?li?ﬂi H A =} - AFSHA ThE U

h. o] ]'5,\——‘5 PyModule_ Createb]- PyModule_FromDefAndSpec2 A& 310 PyModuleDef ol A
RELVEY AFOR 5H U

WA 3.5 =7}

A9 g5
BE 278§ (0 271818 ASSHE 39U BE 4G SR04 £35 & T (e 271918
Mg AL, BE JE 27158 91 0 §4E AT 5 dFUTh

int PyModule_AddObject (P»Object *module, const char *name, PyObject *value)
name .2 moduled| AN E F7FFU T RS 2713 Fol § BT 5 e Bl FEAUTE 4T
Al valueol| et F25 FH]UTE ol H Al -15, 455t 0= W&y o

F A= o 49 2], PyModule_AddObject () & & Al T values] = A 4+E

Hrg ghe ﬂ‘ﬂﬁﬁ of &tH, o8] A] E& 38t ZET}L 5 O E values Py DECREF () 3f oF &=

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| A4 A5E nameL. 2 F 718U T o] H 9] Sty R 59 27|38 T o A AR 4 9lS U T
o2} Al - é, dF et 02 Wk o

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module®l| =2+ L 745 name S 2 F 7t} fd/l e BEY 2713 FrolAd AR S 5 A
Utk E21Y value= NULLE 2ol gyt o8] Al -1, A& Al 02 ul.ﬁ.ah,]r/}

int PyModule_AddIntMacro (PyObject *module, macro)
module o] it 45E FAFUL ol EH @ macod N AFUT  E =
PyModule_AddIntMacro (module, AF_INET)-& AF_INET 3t 7}A int A4 AF_INET-S module®l)
ZHU T olle Al -12, 435 08 MEgYTh

I

int PyModule_AddStringMacro (PyObject *module, macro)
module®l] £2+Q A4S 2718 o}

o]N-
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PyObject* PyState_FindModule (PyModuleDef *def')
Return value: Borrowed reference. AR QA E] Z 2] E o] t)3)] defoll A T=0] X & AAE W3
ol AN EE /\P%ﬁ}ﬁtﬂ WA BE AA 7} pyState AddModule () 2 Q¥ Z 2 ¥ AFE) ] oj
Aol Ut s & A S 7;%% AU Az 2 H Aol o4 AZ2H A °}A}2 ULL
shgkgh o,
int PyState_AddModule (P»Object *module, PyModuleDef *def’)
tﬂ—/\oﬂ AGH 285 AAE Ay =z g Aelo] dZAT Ut} o= PyState FindModule () & &
-g 7H;(ﬂoﬂ oﬂ/\-]]/\ %1-/\ _,_i '61—1,]1;]_
W ol B Z 37} g4 o,
XE P S RFo PyState AddModuleS T E3l2=E, B E 27|
2 Ut AR Fadunh. EEe AA 2713 ZE=7}
St Agole WA AR Sdel R o Be e vl

e
171 18 AdUth (A 28, 223 A Al o g 24 & )

=OJ_L‘

V)

m

N

P

N

ﬂ

il

>,

2 oo

E

@

rln
o};o r-,-4 -[)]r jg"
=2, 19 o Ry

WA 330 271
int PyState_RemoveModule (PyModuleDef *def)

defoll A o3 2E AAE JE =g H ol A A AT U F53tH 0E, Avfstd -1S g
[Rh=
WA 3.30] F7}.

8.6.3 oJE]do]¥] A

ol A2 F 7o) W o] o] E AAE AT Tt AA, Al A2 o]HE o]El & __getitem_ () HINEE

ASE B AAo ATUG FAL FAL AN T8 S cenine) FE AL AT, L2 2
G50 Bl BHES BE 51, $2 AT ol MEE ) o Hel o] 4L TRk

PyTypeObject PySeqIter_Type
pySeqIter New () Sp W A A2 Foll thetiter () W &) & AL F Aol o 3f) whehd o H
ll ol & A of T & & AA.

int PySeqIter_Check (op)
op?] o] pyseqiter Typeo]d IS E&FUrh

PyObject* PySeqIter_New (PyObject *seq)
Return value: New reference. D5t Al A2 A A seq} &7 25 5= o] g & o] B & ¥t} A| A7}
MBI HA AL A IndexErrorg €2 7| W o]g & o] o] Z ]

PyTypeObject PyCallIter_Type
PyCalllter New()%titer () W& &2 7 Ak @20 os) wkskd o5 & o] & AA o T 3+ &
AA.

a9

int PyCallIter_ Check (op)
op®] ol pycalllter Typeo|H & EFUTh
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PyObject* PyCallIter_New (PyObject *callable, PyObject *sentinel)
Return value: New reference. M| 22 o€l o] E] & &S Yt A WA vl 7| W callable-2 v 7
52U G G W E o0 Be % AN 4 G5l 2 2L ol o AS] thE B E
st} callable©] sem‘melﬂ— 22 32 wgketd ol gl o] d o] TR P YT

8.6.4 t]A= e A

“OaZge e AA o IR o HEES 7Sss AAAUT. TASS B Adel S ele] I

PyTypeObject PyProperty Type
W Hdaade 52 A3 A4

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)
U233 YE A descr7} Ul o E] o] ERHEE 7| %3111
o

L EHEFUth desars= Y23 e AA o] oF T}

PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.

8.6.5 &}o]x AH)

PyTypeObject PySlice_Type

Zetol 2 A9 W AR o] AL Fhol M AE s1icest Byt
int PySlice_Check (PyObject *ob)

ob7} £ 2ol 22 AA T B WBF T ob NULLO] ofL] o of Fik.

PyObject* PySlice_New (PyObject *start, PyObject *stop, Py Objecl *step)
Return value: New reference. AR H 7t 2 MZ2 -2 &gfols AAE vtEgU o). start, stop L step v 7H
Mt 22 o] B9 Lebol2 AR S HES] GO ALFRUL LE G NULL U 4 Yo, o
A9 Noneol | ol = el HEo] A LITH A A48 BT 5 9.0 W NULLE B,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py ssize_t *step)
Z o) 7} length Q1 A| 25 714 81o], &8Fo] 2 A A sliceol] A start, stop & step A 2F 7143 U th length
HopEdas IHE A2 gy

ged 02 Maka, W e 47 flo] -1 AU (A2 F 37 Noneo] of 3
52 WEE A P g, ol o 92 AA e 18 whakghch
o] 715 A Bk AR £ 4 APk

WA 3.200 4 WA Aol = slice W) 7] W 2] v 7] W @ o] PySliceObject* AH T
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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 ()& &WaA thAIFUTE 2 o] 7} lengthQl A A2E 71481, £to]l 2 A |
sliceol| A] start, stop X step QNN A5 714 Q 1, slicelengthol] € 2}o]22] Z ol & A AUt W& Hold
Qe At Ak Hebol2o] Aelg ABE YA o2 TPk

458k 0= WhgkskaL, ol g A9l & AA sk -1 Y T

e
flo

B3 o WAt A/E 24T 4 AL AAselE A g Aoz ArAUT =
PySlice_Unpack ()& PySlice AdjustIndices ()2 Z¥ 0 2 A= oo gc} =

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}

< =oz qAg Y

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0) |
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

H A 32004 W7 Aol = slice TI7) W] v 7} W P o] PysliceObject* FHHTh

WA 361004 WA py_LIMITED_APIZ} AAH o] YA ¢FAL} 0030504007} 0x03060000 (&
3}l A] 9F-2) Ao} 003060100 o] Are] o2 A AE YO W, PySlice_GetIndicesEx () =
PySlice_Unpack () & PySlice_AdjustIndices () & AF&3t=mjaz 2 AP Yt} Q A} start,
stop X step= | 2] W F7HE U Th

WA 3.6.15E 9 A: Py_LIMITED_APIZ} 0x03050400& T} 24 1} 0x030600003} 0x03060100
(ZF3HA o) Atolo] o2 A oW pySlice_GetIndicesEx ()& A H T+ YUt

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
& 2lol 2 A 9 start, stop H step T o] E] AHE C A+ 2 FEFUTh PY_SSIZE_T_MAXET 2 F2
PY_SSIZE_T_MAXZ Z83] £9°|1,PY_SSIZE_T_MINXRT} -2 start 9} stop Zt-= PY_SSIZE_T_MIN
2 Z83] =], -PY_SSIZE_T_MAXE T} 22 step hS —-PY_SSIZE_T_MAXE Z£3] =Y Ych
oAHd -15, 4F3std 0& st
B A 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)

A A H length A o] o] A|BAE 7FA 31 start/stop S EFo] 2 AP AE 2 TYTh WY E Hlojd Add
2e dut Sefolad Aot dadE WA o7 Ayt
Setol2o Aol & g Yth 4 AT YT FtolH ZEE T 254 GFUTh
WA 3.6.19] Z7}.
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8.6.6 Ellipsis 24|

PyObject *Py_Ellipsis
gtol M Ellipsis A, o] AAo &= A =7}t gl Uth 32 359 #RASte] ThE AA 9} up 7k =2
A2 sf ok gt Py _Noned} Ul AR 2 AZE AA YU T

3)

8.6.7 MemoryView 74 x|

memoryview A= C 5 W I AE I o] A~E thE AA| e} v AMA 2 AEE 5 A& oA AAE =5
k.
PyObject *PyMemoryView_. FromObject (PyObject *obj)
Return value: New reference. ¥ 3] QB H| o] 25 A|F 3= 2 A o) A memoryview A A & w5 ). obj7}
7] 7453 W 3 A2 A Y43, memoryview A A= 7]/ 7|7} 31, 2F A ko™ 217 Ag o] A

A B Ae] Aol uhet 971/2271 71 4 & ek

PyObject >kuMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. mem=S S5 W ¥ & Al-23lo] memoryview A A E W5 Yl flags=
PyBUF_READ Y PyBUF_WRITE & st < 4= 95U th

W 330 F7}

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. FoA W EZA views A= memoryview 4 A S w5 Ytk 7Sk
vlol|E W59 7=, PyMemoryView FromMemory () 7F A& E &= QY th

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. ¥ ¥ Q1 E] | o] A~ 5 Aol 5l= AN 2 HE HEe|o] A% 5§ EL(‘C’ 1} ‘F’ortran
order 2) & memoryview 2 A& W5 Ut} W 2 2|7} 42 o] ¥ memoryview 2 A= Y] W 2 gl & 7]
AUk 238 %] ¢Fod, BAlE o] g5 o] 2| 11 memoryview= A Blo]E QG A A S 7F2] U th

int PyMemoryView_Check (PyObject *obj)
A A obj 7 memoryview A A H FS WU T H A= memoryviewd] A B FEAE Tl

g},

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A= 2} ] 3] 2] memoryview 2] B Z 7] BAFE O] Z O EE E8EF Ut myiews HFEE A] memoryview 21
sB ool itk o Tzt 98 AR Fornz A4 AA ol G 197 oW FE
99 o] vt

Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] ¥F o 2 3dtE&= A F A A A ol E QA E Y memoryview 7}
PyMemoryView_FromMemory () L} PyMemoryView_ _FromBuffer () ‘@‘5,\— = sty = E’l—%‘ﬂ ﬁ
O 9 NULLS YU o} mviews YFE X] memoryview Q1 2Bl 2~ of of ST},

mIn

U

fy

shol W e oFet H2E 15 AME AAGUTE F3t 322 44 TASE T A4 2AA AR Fol AH]
o 3 WA ek 22 A oW, £ Ml e o Al A ) Zek 38 g,

int PyWeakref_Check (ob)
ob7t Fzx A} ZBA AR W FS waF

int PyWeakref_CheckRef (0ob)
ob7} Fz AR W AE wETh o,

int PyWeakref_CheckProxy (ob)
ob7} Al AR W L Wk
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PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

.|N_‘4
BN
it

Return value: New reference. ob A ol t] st &3t 2 AR & Hi3tghy ). o] 212 4 Al
A AEE AAE B3t 2 o] S Z] = 25Ut 71E Fx A4 7} J‘%%
= A o 7H W9 callback L ob7} 7H0) A =R D v Lt ZHE AR E = 95
w7} M E whobE o of 3k, oFgk Fhx A AHA| 9 \4&} callback— None ©] L}NUL d
t}. ob7} fl}ﬁ}?ﬂ Zze 4 Jd= AA| 7} ok A, callback©] E 2] E, None B+ NULL©] o}, NUL
HHehs 3l TypeErrorE WA U T

EI> N
<
mg&%

PyObject* PyWeakref NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference ob Aol o gk F3t Z2 LA A xﬂ% w3}t I

FxE SHFAT MEL A E A8t 740] AR AE dsUth 71€ ZgA] A A ]"ﬂﬂg
T A5y F HM‘H v 7] /\?lcallback—obﬂ 7Hi] A Aﬁg o 42

O‘A‘/]‘jr ?FP‘Jr-/] vj 7 W5 rotE o of st oF gk Fx AA A YT Call ack

NULL € % 95Uth ob7} ofstA 2 + A= 7—’"Xﬂ 7k ok A, callback ©] eﬂi—‘é—, None E+
NULLO] ol W, NULLS H3lal TypeErrorE WA A A Y th

PyObject* PyWeakref_GetObject (PyObject *ref)

Return value: Borrowed reference. 2¥3t Z+Z (ref) 258 IR H AR S vistshyt) 2271 o= 4ol gl A
koW Py Noneg WSt}

Za: o] St FxE AA o t e IR E M3} o] AAE AL AR 5= S o AR 7
FAE ¢ PSS L S U E AL, AA o ) A Py INCREF () & T &3] oF & 523t

PyObject* PyWeakref_GET_OBJECT (PyObject *ref)

Return value: Borrowed reference. PyWeakref_ GetObject ()2t -FAFSHAHE of| 2] AALE 3314 g+

Maze Fdg Yk

8.6.9 =

o] AR Aol o 3t 2} 3F A H = using-capsules & IR 34 A L.
W7 3,10 F7%
PyCapsule

o] PyObject?] A
(void* ZOIE =)
EAEE e I A48T e

$40% 2t8 wEol 4o C AP oA 28 S ch

o |z

PyCapsule_Destructor

8 & ol o oF 5} 2} (destructor) = &. o] Z A Aol FH Ut}

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor &% 2] 2] 0] pyCapsule_New () & ZZ A Al L.

int PyCapsule_CheckExact (PyObject *p)

QIA}7} PyCapsuleo] ™ & 85Ut}

PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)

Return value: New reference. pointerS 7€ 3}st+= PyCapsules Y5 YT pointer A1 A= NULLO] ofd
+E Sz,

- A H
Aok, o9 8 4 T nULL S
name FAFE-2 NULL o] U FE3HC AL

AER T} 28 FA = of oF gt} (destructor W50 A A& == A5 th)
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destructor AAL7FNULLO] ol U, A& o] I 2 o] A& AXE TEH U

o] &L REY JEFHER AASH Y, nameS modulename.attributename E A A &f oF g
th o] Z A ¥ t}2 B Eo| PyCapsule Import () S A8t &L JZE S5 g5 YTt

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

%0l A3 pointer S 74U Tk A5} 54, o] 918 474 53 NULLE WBF L T

name W7} A= ol AFH o] 53 F&3HA vl E of of Itk ol AFH o] F o] NULLO| W,
AL name= NULL 0] o] of T} 5}0] WL C 34 stremp () S AFR3H] A% o] 22 v w3,

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Aeol Add AA A A5 vrAF Ut Ao, ol €] & A4 5 NULLS WHEHY T
4] NULL 33 A8 2 AL BRAQUTh o2 NuLL W SEE thae B eyt
H&3] e PyCapsule_IsValid() Y PyErr_Occurred () S AFE3HA Al L.

void* PyCapsule_GetContext (PyObject *capsule)
Aol A%E AA AN A= AgU L, Asfew, o9 245
AEC| NULL AYAES 2he 212 P A YU o] A2 NULL W I &
W3] Sle] W PyCapsule IsValid() W PyErr _Occurred()E ARSI Al L.

const char* PyCapsule_GetName (PyObject *capsule)
el A dA ol 5< WUk A, o €& d A st NuLLS R T
u

g NULL o] 52 Z= A2 FHA AU ol A2 NULL & F =8 Tt 255}
S8l W PyCapsule IsValid() W PyErr_Occurred()S AFE3HH Al 2

void* PyCapsule_Import (const char *name, int no_block)
250 A4 = HENAC AA] e EAHE QZE FUIT name W7} WSE module.
attribute A8 AJEFHE AA o] AAQMoF Fuch gl AHFH name, o] ¥
2k A Es] A oF FUTh  no_blocke]l FolHW, 5 2 ;
(PyImport_ImportModuleNoBlock () S A& A). no_block
E Yt} (PyImport_ImportModule ()L AH&S|A).
’d&3td &2 W pointers W3V T A3, o 2] & A A 83l NULLE REEHE Y T

int PyCapsule_IsValid (PyObject *capsule, const char *name)
capsule ©] F &3 HEAANE FEFYh a3 AHE- NULL o] of Y H,
PyCapsule_CheckExact ()& 333, NULLo] ofd Z B 7 A ZAEH 1, Y o] E o] name

u ) A4Sk AA T T (A% o8-S W @B Yol B FHE PyCapsule GetPointer ()E
GELRREN

2

rlr
rln

&, PyCapsule_IsValid ()7} 33< Whgsld, 2 € J A H(PyCapsule_Get () &2 A] 23}
ol tist &) AFse] g Ych

AR} G E ok A o] B3 AX5HH 00 obd kL wlAFTh 28X koW 02 WaHEh T o
ot A shA) ek o,

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule J 7] G A~E X AEE context 2 4 3t}

4F 3t 0= Wyt Asfshd 00] obd gha Whehstal o 9] & A It
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

capsule W52 513 A+E destructor 2 73 A g t}.

435 0 BT A 00] obd hE MBI o 92 ARG FY
int PyCapsule_ SetName (PyObject *capsule, const char *name)

capsule U] -2 | 55 name . 2 A7 U Tk NULLO] ot Y™, o] 52 YEH T 2 e 4] of oF Pt
gl A4 o)A nameo] NULLO] ob 9, o] & s Al s} 2] oL Al = 8kA] oF5 Y th

—
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4358 02 WG A5 00] obd g WA ol 9 S 4P ek,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule W 5-2] void 3 2 Bl & pointer 2 4 3 3t} £ B += NULLO] obd 4= 5 Ut
kil

sk o0& gyt AsfstE 00] obd ghe Wheaksta o 9] £ A Yt

8.6.10 A oe] AA]

A el ol e ARe sho] wo] el o] ol el el ol el & T As7] 9]
PyGen_New () T+ PyGen_NewWithQualName ()& BA|ZAOZ &
She 952 o] el dl o = 8o] Mol Lok
PyGenObject

A ol e AA| ol AHEE = C F2A.

PyTypeObject PyGen_Type
EERCEEEEEE S B
int PyGen_Check (PyObject *ob)
ob7¥ AU el ol 8] AW 2L 58 F LTk obi NULLO] obL]o] of FUTH

int PyGen_CheckExact (PyObject *ob)
ob®] o] PyGen_Type©|H & &8 F Ut ob= NULLO| ofu]ofof g th

PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame A Aol 718F3E A A Y @ o] ] AAE wlEo] B3y} o] 4=

frameo| 3 F2E FH Ut A A= NULLO] ofy o] oF ghy T

PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame | o 7]10EsE A Al & ol ¥ A& WEo] ¥H&3t+=0], __name_
I} _ qualname_ £ name Y qualname® 73 3 Ut} o] = frameol th 3 2 E S X UTE frame

A AH= NULLO] ofy of of F Tt

M-S AA DU Ao R
S Zo] obuleh %2 UE (yield)

8.6.11 T F €l 74|

WA 3.50] F7F
FFH AA = async Z|FEE A AH 7 wkgbet= A YU Th
PyCoroObject
228 A7 o] A £ CP2A,
PyTypeObject PyCoro_Type
228 AA ol A B A,
int PyCoro_CheckExact (PyObject *ob)
0b®] Fo| pyCoro_Typeol ¥ & NIt ob= NULLY & Sl5UTH
PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame AR S 7|HtC 2 A T2 A& WHEo] A ¥yttt _ name_

I} _ qualname_ 2 name 3} qualname = 73 A Ut} o] St frameol Th 3 A2 E S X UTE frame
AAH= NULLY 4 flF YT
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8.6.12 A¥ A& W4 A H|

ZFa: WA 371004 WA stolH 37104 RE
PyContextVar W PyContextToken YAl PyObject EQJAHE AL

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void);

A 8 82 bpo-347628 FZ B4 A L.

WA 3.7 27}
o] oA+ contextvars R ES $ % &8 C API9 o3l 1A 5] A g o).

PyContext
contextvars.Context AAE et = o AR5 = C FXA.

PyContextVar
contextvars.ContextVar AA|E Yl &= o Al25 = C FZA.

PyContextToken
contextvars.Token AAES JEIY = o AF_5 = C FEXA.

PyTypeObject PyContext_Type
context & YEFH = & A A
PyTypeObject PyContextVar_Type
AdAE WS B2 ehle 3 4.

PyTypeObject PyContextToken_Type
AdA2E A4 EZ 32 U= 8 A4,

g A A

int PyContext_CheckExact (PyObject *o)
07} PyContext Type BolW & B8 FUTh ok NULLO| oh]oloF FUIT) o] B4 B4 AT H

g},

int PyContextVar_CheckExact (PyObject *0)
o7} PyContextVar Type @ ol & EF U o NULLO] offolof Futt. o] e FA4F
43 gk

int PyContextToken_CheckExact (PyObject *0)
o7} PyContextToken_ Type @ ol g F2F U o NULLO] ofyojofk Yt} o] = FA4
Ehcoinsi=g

AU AE AR B B4

L

PyObject *PyContext_New (void)
Return value: New reference. M| 2 Q1 ZAEAE AR E vhE Y th o & 7} #4354 H NULLE WE&H3hU T}

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. A S A ctx AV A~ E AR o] & EALE S dl5 Ut o 2] 7} WA 31 NULL

< W
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PyObject *PyContext_CopyCurrent (void)
Return value: New reference. AR 28| = A€ AEQ G2 BHALHEH S
Llaaiabiag
int PyContext_Enter (PyObject *ctx)
A 2= AA AY2ER s AT B3 Al 05 WHEHstaL, o 8 Al -1 Wk
int PyContext_Exit (PyObject *ctx)
cx A AE S 0| Zg3)etal o] HEAES A g =0 A AHAER BAgUTE AF A0
WSk, o 2 Al -1 whE Y T

)

FUth o2 7 A NuLL =

o

int PyContext_ClearFreeLlist ()
AUAE W4 AR 222 AgUth AAH 5 3

AHAE W o

1

42 wBF o B4t G4 4TI

PyObject *PyContextVar_New (const char *name, PyObject *def’)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspection
and debug purposes. The def parameter specifies a default value for the context variable, or NULL for no default.
If an error has occurred, this function returns NULL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
Ad2E N5 g b4 g th 23 st 5ok oll el 7h By shE 12 waksha, ghol e Ash 4
glol o & 7} By 3t k0wl 02 ek ok

AU 2E W7 AR W, valie's 1AL 77 EAE A F U AR A Mol B AN A o
value= th-2-<2 712 AUt}

* default value, NULL®] o} U ™ ;
o var® 7] Bk NULLO] o}uUH;

¢ NULL

g

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 W4 o] AE) S wkens WHHEE PyContextVar Set () 35 A9 el A A Fch
ol &= AF Al 0 RE&SHAL, o 2] Al -1 Wy Tk

8.6.13 DateTime 7

ThFSH It A AR 7L datet ime BEAA AlF-H Ut o] & AME-SH7] Ao, 3] 31 datetime.
h7} ol 235 o of &}l (Python. h7F 233HA] 5ol Fo A1 L), dRtd o2 BE 27|31 &49
JH Z pyDateTime_ IMPORT MIARE T & o Uth Mja a2 C LxA| 0 thdt TAHE t}S mjaz
o] A} AFR- 5] = static 4 PyDateTimeAPIO| WU th

UTC =&l A 287 gt a2

PyObject* PyDateTime_TimeZone_UTC
UTCE YE Y= A Y A ZFEES HH3gY T datetime. timezone . utc®} 22 214 Yt}

B A 3.70] &7}
g A mAR:
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int PyDate_Check (PyObject *ob)
ob7} PyDateTime_DateType o] AU PyDateTime_DateTypel AH ol IS 81T} ob

£ NULLO] ofu]ofof ght,

int PyDate_CheckExact (PyObject *ob)
ob7} PyDateTime_DateType & | ¥ 3-& =8 F Uth ob= NULLO| o}y o] oF Fh T},

int PyDateTime_Check (PyObject *ob)
ob7} PyDateTime_DateTimeType & | AU PyDateTime_DateTimeTypel A2 o] IS =

B % Utk bt NULLO] of]of of LT,

int PyDateTime_CheckExact (PyObject *ob)
ob7} PyDateTime_DateTimeType & o]d & E# F Ut} ob= NULLO| o}y of of ST}

int PyTime_Check (PyObject *ob)
ob7}PyDateTime_TimeType H o] AU PyDateTime _TimeTypel A H Fo|H IS & E T} ob
£ NULLO] ofujofoF g th

int PyTime_CheckExact (PyObject *ob)
ob7} PyDateTime_TimeType & o] W & &&= UT} ob= NULLO] ofu] o] oF gt}

int PyDelta_Check (PyObject *ob)
ob7} PyDateTime_DeltaType & ©] 7Y PyDateTime_DeltaTypel A H o] & =85t
ob= NULL©] ofy of of gt}

int PyDelta_CheckExact (PyObject *ob)
0b7} PyDateTime_DeltaType 3 ol¥ & 2% 1) obx NULLO] o}1] o] of Fic}.

int PyTZInfo_Check (PyObject *ob)
ob7} PyDateTime_TzInfoType & °]| AU} PyDateTime_TzZInfoTypel| A H o IS EH Y
t}. ob% NULLO] o} o] of g,

int PyTZInfo_CheckExact (PyObject *ob)
ob7} PyDateTime_TZInfoType @ o]H & E& &1t} ob= NULLO| oft] o] of S Th

AR S HEE 2R

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. A1 A€ A, ¥, 49 datetime.date AA S ¥t}

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,

int usecond)
Return value: New reference. A1 H A, 4, &, Al, B, 2 D ulo]|TZ 22| datetime.datetime AR =

whehgy o

PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,
int second, int usecond, int fold)
Return value: New reference. A9 3, 9, 4, A, &, &, ufo] 2 Z % 2 fold®] datetime.datetime
AAE T2 o

W7 3.60 71

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)

Return value: New reference. A/ & Al, &, & W ulo] 32 % 2] datetime.time 1A E WFEgth
PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)

Return value: New reference. A A E A, &, %, ufo] 2 2 % W fold9] datetime.time AR S I3},

WA 3.60 =7}

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)

Return value: New reference. AR A 4, & D nfo]a 2 % & YElUY = datetime.timedelta AAE
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Hkstehuch 23 ool 3 2 %29} 27} datetime.timedelta Ao F5] AHE HA o A==
57} g
PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offset)
Return value: New reference. offset A X2 Y EFY A= o] & 0] gl 1A 2= Alo] datetime.timezone
AANE =HF UL
WA 3.7 7}
PyObject* PyTimeZone_FromOf fsetAndName (PyDateTime_ DeltaType* offset, PyUnicode* name)
Return value: New reference. offset 2 A2} tzname name 2. 2 U EFUY A= 14 2 ZAQ] datetime.
timezone AAE 3 F1th
WA 379 7}
It AA oA BEE FEotc AR, AA= A B FP A (71 PyDateTime_DateTime) § Z 351
PyDateTime Date®] €128l 2o]of itk Q14 NULLO] ob]ojof shul, §-2 AAFSHA haruich:
int PyDateTime_GET_YEAR (PyDateTime_Date *o0)
&9 int=, - vk}
int PyDateTime_GET_MONTH (PyDateTime_Date *0)
1o A 127hA] ) int 2, 45 Whehgh o}
int PyDateTime_GET_ DAY (PyDateTime_Date *0)
1o A 317bA] 9] int 2, Y& Whehgh o
A A AA NN BEE FESH= AR, A= 1 ZHx
S ool AT E AL o] o] ofo} st W 4
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o0)
RE 23717 9] int 2, Al E ¥3E o)
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
0% E] 597bA] 9] int 2, 22 w&3 o}
int PyDateTime DATE GET SECOND (PyDateTime_DateTime *o)
HE 5971A 9 int2, 25 HFEshU o}
int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
B 999999712 9] int 2, who] 2 2 2 & Wk th

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *o0)
Return the fold, as an int from O through 1.

WA 3.690 7}

N A e 2E3= 132, o= AH E—aﬂﬁ £ X33} PyDateTime_Timed] AAEAojof
gtk QA= nULLo] ofuof ok shr] §& AR kgL
int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o)

HE) 23742 9 int 2, Al E Wk ok
int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *o)

B 597bA 9] int 2, #-5 W o)
int PyDateTime TIME GET SECOND (PyDateTime_Time *o)

E 597449 int 2, 25 W o

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
0B 999999 71 A 9] int &, vjo]| 2 2 2 & vF&-3sh o}

ox,

_H_

£ ¥ 335}o] pyDateTime_DateTime2]
Al 2

ShA] FF Ut

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *o)
Return the fold, as an int from O through 1.
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32 33le] PyDateTime_Delta®] 91

WA 3.600 7}
=AEFHAE
3HA] gks5 U the

A e AA oA BES FEote AR, dAFE

o] of gt} A1 NULL o] of o] of 511 B8 7l

int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
-999999999 of| A 999999999 7} A o] int 2, U & Wt}

WA 330 27}
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 % +~& W3t}

B A 3.30]] 7}
DBAPIE 783 259 A S A @ =z
PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime.fromtimestamp () ¢
2 .

ZF A datetime.datetime AA S W51 viEsh ot
o Age A FE=

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date.fromtimestamp () o] A&3t=

Ml datetime.date AAE THE 1 ¥FSHSHU T}
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z7|3}h shold e Aol d B 28| =

= API =5 A}2-317] Aol py_Initialize () 45
ERCEEG %aﬂﬂ%MD}
atoj o] 2713} 7] Mol th & A 22T+ A5 Uth
s 73 e
— 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
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— Py _IsInitialized()

PyMem_GetAllocator ()

— PyObject_GetArenaAllocator ()
— Py_GetBuildInfo()

— Py_GetCompiler()

— Py_GetCopyright ()

Py GetPlatform()
— Py_GetVersion()
s FEEE:
— Py_DecodeLocale ()
o W R A}
— PyMem_ RawMalloc ()
— PyMem RawRealloc ()

— PyMem RawCalloc ()

PyMem_ RawFree ()

A3 L A5 =py Tnitialize () Ao &3 ¢t &Yt Py EncodeLocale (), Py _GetPath (),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath(), Py_GetPythonHome (),
Py _GetProgramName () B—J PyEval_InitThreads ().

ol el th st 75 FAS Alostr] 91 A A HgTE dsUTh 7[R A o7, o] Sl
B & S o Alejg Ut

Aol g3 27 AAREYE, S} 54 AAFA IF-YY oAE 59, be
Py BytesWarnlngFlag% 12 AA3}2 -bbe Py _BytesWarningFlag & 2% @Z syt

int Py_BytesWarningFlag
bytesY bytearray® str, EE=bytesE int v & ] Z1E Pt 282 I AY L
o9 oy E TPt

“bFAoE AP

int Py_DebugFlag
T2 EA7 UM 29 FUTH (AR A8, A9 S 46l 9 2.

-d %413} PYTHONDEBUG 37 W42 A3 g Uth

int Py_DontWriteBytecodeFlag
00l ol ghox 4A5HE, vl M e &2 BES YEE T uf .pyc AL 2871 344 kv

-B A3 PYTHONDONTWRITEBYTECODE 3+ W42 A AUtk

int Py_FrozenFlag
Py GetPath()olA & AA F2E A off o] WA A& FAISHA] k<5 th

_freeze_importlib®} frozenmain TE I WA AL-L5= 71 S 2Y Tt
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int Py_HashRandomizationFlag
PYTHONHASHSEED ¥4 "7k vlo] QIA] ¢4 ZA9 2 AAH W 12 4
9o} ulw A A= 2735 ok

ZY17}00] o}, PYTHONHASHSEED 3

int Py_IgnoreEnvironmentFlag
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-EQ-I o2 AAPF YT
,sys.stdin7} E|u]|d &2 Ho]x grlx

int Py_InspectFlag

int Py_InteractiveFlag
-1 t'/\:] oz /37(—]%1/]1-/]_

int Py_ IsolatedFlag

E] T2 J’]’ ] ']“‘9_:-,‘ ‘%@‘4“/]’ 7—|:]E] EEoﬂ/ﬂ Sys.path‘_:. ./_\-3_%59] HQEJE]E }\]—%Z]—-g] Site—

packages T A E] 2] & 2 3}3}A] k<1 Th

-IgAeR AAgEUTh
W 3400 F71
24 ok

int Py_LegacyWindowsFSEncodingFlag
S 27F00] o, 3k A|2H QIS UTF-8 <

PYTHONLEGACYWINDOWSFSENCODING &7 47} w
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Q
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o
HJ
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<
30,
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4
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R
1
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LA S 1G-S PEP 5208 2314 A

7HeA 9= S
int Py_LegacyWindowsStdioFlag
Z 271 00] ofUH, sys BT 2EHS 950
PYTHONLEGACYWINDOWSSTDIO &7 W47} Hlo] QA & &
Z4A 3 Ul 8-S PEP 528 2231414
7HA A=
int Py_NoSiteFlag
B E site YEEQ} o]of 421l
siteE PA|HCZ X E

WindowsConsoleIO 4l io.FileIOE A&}
Atd e AR E 12 A dth

WL sys.pathe] Ao E F4 A 222 W BASGU T 8 Eol
o o] 3 222 ¥ AP U (ER A W site.main() &
TS AIL).
-sgAes dAFgrh
int Py_NoUserSiteDirectory
}-& 2} site-packages UHAE B E sys.pathol F7}5}4
PYTHONNOUSERSITE 37 W42 A4 g Uth

Eacasiag

_S'ﬂ' -I —19:1—/8) lﬂi
int Py_OptimizeFlag
-0 23 PYTHONOPTIMIZE &7 42 AAF Yl
int Py_QuietFlag
3ty R E A Zd WA wHAIAE
-q t'/q oz /\JZJQL];}_

B A 3.20] F7}.
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int Py_UnbufferedStdioFlag

stdout 7} stderr 2 E H -2 ¥ 3 ] | A == A gt}
-u 343 PYTHONUNBUFFERED 37 W42 AAE Yt}

int Py_VerboseFlag

25o| 27348 wvir, 228 92 (Aol YR E)E EAIGHE WAAE AT 25}
FAAAE ANFULE EFFR A LE

Aol st AR E AF3Y
-v 343} PYTHONVERBOSE
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void Py_Initialize ()
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ﬂ
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void Py_InitializeEx (int initsigs)

o] == jnitsigs7F 10 Py_Initialize () A 25Ut initsigs7} 00, A]1d 2 2] 71 9] = 7]3}
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int Py_IsInitialized()
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Py FinalizeEx() 7} 329 3, py Initialize ()7} A £2E w712 A AL vkskgy o}

int Py_FinalizeEx ()
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S| 5 ¥ o4 E2H W AYUR FFAA U8 F AT §E ZRIol £y Initialize )%
Py FinalizeEx ()E F W o] &3 o] EA| 7} A&

01z} ¢l o] ZHAF o] Wl E cpython._PySys_ClearAuditHooks & A A YT}
B A 3.60] F7}.

void Py_Finalize ()
O] 2L Py _FinalizeEx ()2 o] WA} 225 = vbgh ks F A= A Ut

9.4 ZZ A A AA w7 HS

int Py_ SetStandardStreamEncoding (const char *encoding, const char *errors)
o] = (T &3 Y) Py_Tnitialize () Ao & oF FYT} str.encode () o AL} -2 9] n)
2 EE IOOﬂ AHEE AF PR oll g A e S A

PYTHONIOENCODING Zt2 A A 2] (overrides) 3117, 37 W47} 25314 &2 wl] WY % (embedding) T
HO AT RS Aol 5 A% 5 ghick

encoding u]/5‘5 t errors= PYTHONIOENCODING W/FE+ 7| EZH(t}HE A A o et thF U th & AH8-317)
el NULL Y 5 FF Y TH
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/\1/\]_(‘)_
H

>
~
Ao

Py FinalizeEx ()7} E&% WM, ol ¥4 Py _Initialize () 3t F&H T Zo] F2 1
3l thA] T &5 of oF g T}

dEstd 0 HhEetar, o ¢ Al (Al & 9] Az e 7t oln] 278 H & $F)00] ofd g HHEgH
[BR=

B A 3.40] =7}

void Py__SetProgramName (const wchar_t *name)
(ZEHTH) ol = Py_Initialize() 7} A5 o2 525 7] Mol &5 o oF Pt QIE] Z 2] E
ANA Z2IW main () Tl Weargv(0] AR g& EHFUTH (ol =E FARZ :
o] AL Py_GetPath ()-9‘r o}z o] th& 31401]/‘1 QANE|Z ElEi Ae) 93 AAE shol A HEFY 2ol
BegE e o AREE YT 7173 'python'%MD} AAt= Z2 WS A <
HAH A 9= A AF49 002 Ehe ool = FALE S 7] Aok FUth Fho]d e =
S o] A W8S HAsHA gsUth

FolE BALE S Y FZ Y3t wechar_* BAEE A= Py_Decodelocale ()& A&t}
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T

wchar* Py_GetProgramName ()
Py_SetProgramName () &2 AZH 223 o] F oL} 7| 2 w3} v g2 34
AZAE 7 AU S22 e 8 A = G F Yt

wchar_t* Py_GetPrefix ()
AXE ZHE SHA st ol et prefix s REERUTH o] A2 Py SetPrOgramName () 22 AAH
=219 o3} A B4 WS ofe) BAD 72% F ARUT oA Fo), =239 ol §0)
'/usr/local/bln/python' o], prefix= ' /usr/local' YUY th ¥igH & } 2 AR AL E
M) AU SE2 3= AN A = UL o= H 49 < Makefiled preflx ‘ﬂj—,—.‘l} R
Al configure 2T HE 9] ——prefix QAo |Gt} o] gt glo]H T oA sys.prefix®@
AEE S AU FH2 AR FE U OFE B4 BEIIAL

wchar_t* Py_GetExecPrefix ()
AAE ZAE-F5 4 5L O 3 exec-prefixs 9HF UL} o] AL py_SetProgramName () &2 A
BH Z2 I o] 59 7 B W4 oAy B35 22 B J]r"g%‘%r% g S0 ZEI o]0l
'/usr/local/bin/python' o] |, exec-prefix= ' /usr/local' YUt} HIstE EXIL A A A%
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2S5 7 ] AUt 2234 e SN S F Ut ol A £F Makefile? exec_prefix
W4l E A configure CE%IEP/] ——exec-prefix 91z} OH‘"J'?Q'H t} o] Fh2 Fol A T oA
sys.exec_prefix2 ARG T 4 QFUTh FY oM R 8o
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AAE uf prefix et thE U T dNF AN, 2HEF F5H 3L /usr/local/plat A H Eg] o]
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Al2~® #2] A= /usr/local/platd ZF Z ;o t5] ¢} & L A 2~H
7kl /usr/lOCal S F 8355 = mount U} automount T & 1S A= 9H S
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wchar_t* Py_GetProgramFullPath ()
gtolX A Y HA Z2IF ol Sl
Py _SetProgramName () 22 AAFAYUTHolA 7|2 &
AUtk v3tE Ex19 e AA AAALAE 71 7]
glo] W FE oA sys.executable®E AR S 4

wchar_t* Py_GetPath ()
1 RS A4 AR g Mt ol e 22 ad o599
Futha 98 37 WA A Uk wka :
e o502 PAF T TR 520 Mac 05 X9l A =
hehE Bad e A4 Agas e AUt SE A g SN AE
AFZ el A2 A] o] Fro2 273 E Utk BES 2207 A%
FAY S dUTh(2Y D BE 1A P,

void Py__SetPath (const wchar_t *)
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const char* Py_GetVersion ()

o sho] A QB me] )] WAL MAFU T o AL T} 2 EALA AT}

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

A WA ol (A A 25 olx EA7EAN) = @A stol M v JUTh A5 Al 22 e 729
FHAG R HAdUT ieE A2 AA AFLE vk AU £k e A
HUth o] g2 o)A T =X sys.version2 Z AR 4= JF YT

const char* Py_GetPlatform ()
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?ME] “1 AFAE HEE L, O F o F AR HE 7B ol E £91, SunOS 5.x 2l = 3= Solaris
2.x9] 3%, 32 'sunos5' YU Th Mac OS X A+, 'darwin'?jHE]—. AE 2o A, 'win' YU Th
Wt FAEE BA AFLAE 7%’4 71‘4"/}, TEAE = FAMA = F YU o] g2 FolH ZE
oA sys.platform® 2 A&
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const char* Py_GetCopyright ()
A stolwl v Ao T2 A ALY £ALL WBFY T A2 5
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
e EAE 2 A AL E vHE AU S Ak g s S E U o] g2 el 1=
oA sys.copyright & AF&S 4 15Ut}

const char* Py_GetCompiler ()
A ho]d M AS WESt= vl AFSE H a2 AIE tHE S A gyt o & &9

"[GCC 2.7.2.2]"

HhshE FAE S A A AFAE U SE3 2= 32 A= YT o] 32 tolH I =
oA W4 sys.versiond 482 AZH Ul

const char* Py_GetBuildInfo ()
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o]

"#67, Aug 1 1997, 22:34:28"

flaas —rx} < A AZLE 7HEIRUY 2 e FAAE S F U o] 2 ol 2=
o A M Sys.ver31on./] olx = Az}

void PySys_ SetArgvEx (int argc, wchar_t **argv int updatepath)
arge X argvoll 7198 A] sys.argvE AASYtLE o] M/ HgeE Z 2 7Y main ()
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52g Folol o Aol 4ol SLTh 49T 2IHEA O, apsl 3 0 e
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2715 FAFEYH
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o 132 oW (F, arge7t 00] At argv (0] o] 7]E 3t Y o] 5 7H 7] A] ¢ 2 W), sys.path
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B3 Bd AIYE A ol9e] BAo% slo M AHTA L E AL S TR AL 08
updatepath® A 2311, Y= =Z sys.pathE 222 A= Z o] £5 Ut CVE-2008-5983%
Bz oA 2

3.1.3 o] WA 1% PySys_SetArgv ()& E&% & A WA| sys.path 845 FF5 22 A A3}
el

3
L ERE LS 5 AFUT AE ol T2 Aol

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

WA 3.1.39 F7%
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void PySys_SetArgv (int argc, wchar_t **argv)
o] 84+ python A E Z e EH 7 18 AZAEA %t 3 updaepath 7} 12 4R H
PySys_SetArgvEx () A 2E gtk

Hlo|E £2AE & YA Q8] wehar_* £ A9 A&l Py_DecodeLocale ()& AHEFYTh
W7 3404 W7 updatepath gk -1l w2t ThE Yt
void Py_SetPythonHome (const wchar_t *home)

712 g Uddel, 5 £ sheld eelneiedl A8 ARtk A AL vl
PYTHONHOME & X3} A L.

WAL 222 Ao 5 A e AA AL Y00 Bk A
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w_char* Py_GetPythonHome ()
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Shs A So] YUtk § glolt, /14 IR T AUZAE 0F 28 seadold A ded S
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Uttt & A pyThreadState £ 718 7] = st A9 M4 % Q5 UL} PyThreadState_Get ()2 AF&3}
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9.5.1 &% F =] 4] GIL 3} A 5} ~7]

GILE 251 oo 84 BEE 083 28 e 72 5o 9
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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.

ol

o] AL w9 QukA o]0} A] o] B kL7 S5 B Abe] WA EAFUTH

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS W 3a 22 & AN EFE& 431 £A4F AY A4+ E AdFgd Y,
v 9
T =

=
Py _END_ALLOW_THREADS W] 3 & £S5 E5Y

S
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99 BEe b mEE PP Uh

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

o) §4E9 A% AL TheH 25
o A8 ) 3 =

jl
J of
o o

952 sholHo] W5 x| ghe Ad=

A8 3to] W API(7}E threading B E) & AFE Sl A8 =& WHE
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PyGILState Ensure ()@ PyGILState_Release () &4+ 99 & Y S =}
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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_* () &4E(Py_Initialize ()ol] 2 Zog s A A ZE st i

-I_l_d

7} A o] R A L. FolHE =Tt oz EE Be= AL QAU (Py_NewInterpreter ()
AHE3I A, T Qe L el Ej 2} PyGILState_* () APIE £33t 22 XY= A 5 Uth
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U2 2 E PyThreadState AAE dtold gl A o] d 3t Z-& v @Yt o] A3}« Q1 Q¥ Z 2] E 9
S5 542 = A3, fork () &= CPython A HEFY o] Al 27|34 AE|Z 2B Y “H|Q” A = At
SEHoJoFFUTE F st ool Eexec() 7t L Tl SA 25 E FF-JUTh

PyInterpreterState
of A48 F2E ofF Y A =7 BHoHE A E bl U 22 dBz gl Sake adEE
2F Be)9 3 A4 e Y RS BRI o TRANE B Wel A gl o
te dEzeEd 43 2d=s AL bs R AR, dd Y e 53 2L TR A2 g e
A9 staE, Aol oHEAE T3 Uk A dejzele 22 ow ez el elo] &3
A=A o FA Qo] ZE 2 =AM FFF Ytk

PyThreadState
ol Az T2 E v ¥ =] AElE etk £ 98 28 dolE Wi o] Ad=o] g zey

A E 718] 7] = interp(PyInterpreterState *) ‘?J [BR=

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). It is not
needed before calling PyEval_SaveThread () or PyEval RestoreThread ().

This is a no-op when called for a second time.
WA 3704 M7 : o] s oA py_Initialize()ol] &3] ZEFH A, A2 HE AH 2=
87 93U
WA3200 A WA o) 4= py Initialize () A TET 4 g5

int PyEval_ThreadsInitialized()
PyEval_ InitThreads ()7} E&FH QS ™,00] ofd kS ¥beghy ). o] ¥4+ GILS B F3}X] 93
5284 YoIA, B AU EE AWY w2 APIEE S 3 95 o A8 4 YL T
WA 370X WA : GILE o|A| Py_TInitialize ()l 3l 27]3F Yt

PyThreadState* PyEval_SaveThread ()
(TEHHR) A9 Az 52 sfAlsta 2=

AFE]E NULLZ A A AT, o] A 29 = AFE)
(NULLo] oP g Y th & Wy k. Fo] ks o] Aohd, A 2~

A=} =2 85 3ol of Tl ch
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void PyEval_RestoreThread (PyThreadState *tstate)
(=) Ao Az ey 55 5510 28 = A S NULL O] ofy o] of 3h= sstate 2 A 3 T}
So] BhEol ek, @A 28 =7 o] S 9587 ekgtolok it 18 A show wat Ae)7p AT
U,

#3: Aol sl Ui Aol B u) AA = A o 42 T2, A8 =7k shol Mol o5 whE
AN A FFH e Ad=s FRBUL. 94 9 S8 E FA W _py_TsFinalizing() oL}
sys.is_finalizing() & AF&3lo] o] B2 5287 Aol QB ZelE] 7} shol dejAl o] A H 2
917 helet 4 gLt

o
l:m “
ru{m
)
)
N
o SL'

PyThreadState* PyThreadState_Get ()
A 2= AEE U A dE =z 52 ERsoF gtk A S = A 7knunnol |
AT A QA o 7 AT YT (2N EEAH} NULLE = E.‘f‘ﬂ%‘ 227 lssyh.

PyThreadState* PyThreadState_Swap (Py ThreadState *tstate)
A 2= A E A A staeWULL Y 5 A5 UTH 7F A5 ote 28 = AEj et 2otz gunt. A9
AT melE) £& 17 ook shul shAIH A e Lo

e Bt AU 28 AFAT AT, A0 A8z 85 A FEU T

PyGILState_STATE PyGILState_Ensure ()
A ~H =7 holx ] A Al A ez H 3 AA Glo] sto]H CAPIE 55T ZHV}
T PE=x] ottt o] AL 7+ i%o] PyGILState Release ()] 3t &7 S o] F= 3l 248
COﬂ/H dal=wmZ oy H 329 45 dS5 Utk gutd o g Ag s /\Pﬂ]ﬂ—Release() A9 ]%ﬂ AHe| 2
Q = 6J‘PyGILState_Ensure ()&} PyGILState_Release () @& 7rof th2 A8 = A& APIE
st 4= Q5 Uttt ol E £9], Py _BEGIN_ALLOW _THREADSS} Py END_ALLOW_THREADS B 32 9]
A A2 3 8H YT
Hksk gk2 pyGILState_Ensure ()7} SE25H Q& We 2 E Aejo] st BEFH s “d 570, 3+
oM o] 22 AE Y= ste W PyGILState Release()i Ak of of “OJQD} A EZ0] 3§
Hoets, 01 W= THE T 85 qu} PyGILState_Ensure (ol gtz 1 S5
PyGILState_Release (o 3t T&S Y& AES A FshoF Tt}

G5t BT, A4 29 EE GILS 43T 4o9) ol DES 52T 4 YFUTh e
% 4 < ol & L e,

0_4.4
o ofo
Y m°‘

23 Aerglol sholdel Aol 4 B m ~d S0l of G448 BES, 24 =} sholrle] o5 v
AR R g EtE 2¥ =T FEE YL 94 ¢ W] &l8] W _Py_IsFinalizing() o]}
sys.is finalizinq( )= AHEste] o] FeE TE6H7] Aol JAEzZ e H 7t ste]de|Alo] A H 1

A Fele 4 g5yt

void PyGILState_Release (PyGILState_STATE)
oMo E st RE XYL AT ULE o] TF T o, oW AEl =8l PyGILState Ensure ()
3% o)A} 7L"HE]—(1F;] U gdurd o 2 o] AEls T E A A & R K] oA, GILState APIE A&
i h.

PyGILState_Ensure()o] Y3 BRE TEL 28 ~Ag ToA PyGILState Release () that &
342 ol FH ok Py th
PyThreadState* PyGILState_GetThisThreadState ()
o] 28 =9 AR 28 = AEHE 7FA 3 YU AA] 28 =0 A GILState APIZF AFR5 ] 992 ™ NULL
< WEE 4 Qs Uth wd 28 =0 A 2HE 28 = A E| $ - (auto-thread-state call) ©] 3 = 2] ¢k-&
oToﬂ—J—; H ol A == ol H st A E AE 7 JZoll Al L. o] AL =2 E-?*“]/XJ%
24,
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int PyGILState_Check ()

23] A2 =71 CILS 86513 9.0 W 12 W33 19 how 0& WA o B op wy)

BE AAE N B2 5 QEUTh shold 2dE AE 7t 278 H 93 AR GILE B8 9L

w12 M Th o] 22 T2 = 9u/AT A AUTh o Sof 2w AdAE ) vwe A
Fol4 §82 5 A, GlLo) 87 Sirke 2% 9 537 N A9 $AsAL 297
Gow oA FAFES @ 4 Jgint

B A 3.40] =7}
O azs dutd o g 33 Au|E& glo] AFEE U] Jho] A A vz oA AFE of| & ZFO A A 2.

Py BEGIN_ALLOW_THREADS
o] MlZ 2+ { PyThreadState *_save; _save = PyEval_SaveThread(); & EFH Yt} o
T 527 2E o ol TN AIL; FAWMEE Py _END_ALLOW_THREADS Wi 3 22} Y 2] 3l oF
gyt o] I 2o gk AA T &2 9 E AR AIL

Py_END_ALLOW_THREADS
o] |3 2+ PyEval_RestoreThread(_save); }2 FZAH UL Z= SZ357 285 0] 929
AL ; o)A Py BEGIN ALLOW_THREADS UHELEE} A x| 5f oF ). o] v I Zof| tff gk A} A S
&2 & Fxs A L.

Py_BLOCK_THREADS
o] W] 3 & = PyEval_RestoreThread(_save); &
Py _END_ALLOW_THREADSS} 553Ut}

J,
o}
it
i
i)
i’
rlr
ofy
i
fol
_}l_(
=0
rlr

Py_UNBLOCK_THREADS
o] |3 2+ _save = PyEval_SaveThread(); & g Ut o= SZE} Hs AAdo] gle
Py _BEGIN_ALLOW_THREADSS} 53T},

©

5.5 4= API

N

i
+
rlr

T Py Initialize() ©]&o] T &% ook g}
APy Initialize ()% oA GILE %2783t}

z O
r>~‘ o

g 1T

Tl A

Py]nterpreterSlate* PyInterpreterState_New ()
A ezl e A AxE wEUd. A9 dgzee =

522 AshsloFolE HA T 5 A5y ok

o1z} glo] ZFA} o] W E cpython.PyInterpreterState_NewES WA Al U tTh

e

A T

rlr

o
a

tjo

Hgd

void PyInterpreterState_Clear (PylnterpreterState *interp)
Aejz el el e Ao e AEE ALGIUTE A Azl E 5L Hfslof it

Q1 2} §lo] ZFA} o] Wl E cpython.PyInterpreterState_ClearE WA Yt}

void PyInterpreterState_Delete (PylnterpreterState *interp)

Aejz e e AAE S FUth G A=z E F & 28 glsyth Az E AE+=
PyInterpreterState_Clear ()o] i3t old T& =2 XH’%_-i 4] 2l o] oF Tt

PyThreadState* PyThreadState_New ( PylnterpreterState *interp)
Fol AHZeH AA o S3He A 2= ) AN E BEU A AHZH S HRT BRE
QA o] Fol e B2 A dsbslof E BT+ A5

void PyThreadState_Clear (PyThreadState *tstate)
AP A AAL] RE ARE AT UL A Az 22 H-G8)oF g

void PyThreadState_Delete (PyThreadState *tstate)
2= A AAE ST A dHzYH 52 HFd I glsdrth 2d= AHE
PyThreadState_Clear ()l t]3} o] ;ﬁ S22 AR Ao Fh
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PY_INT64_T PyInterpreterState_Get ID (PylnterpreterState *interp)
Ae =¥ o i IDE vHgU th 2 A st ol 2 73 sk —10] ¥k 2 of 21 7F A g U o

WA 3.7 F7h

PyObject* PyInterpreterState_GetDict (Pylnter prererSZate *interp)
Azl EE tlol B 7t AE & e 9 E S whehyth o] @7k nuLLe WhEhetd o 9 =
el A T BEAE AEZ e E W DA 8 A8 5 flehn 1A sl of g o,
o] AL o] ol 2| el AE] AR E A Qs gAML oF = PyModule GetState () S thA)
sl Aol ohgyth.
B A 3.8 &7}

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. 7o) 28| =8 Ae)] AR & A3 4= 9] Av el & ursks g o)

rr

BL_IE

vAS
g2 T 2ol VNS AT o AR T T8 12 Aok T B S e E AE T
T RS o] FrE TEE FUh o] T NULLE HHESHY, ol 9 = WA SHA] kAl TE A
A 2= AU E S S 5 ek A s ok g o

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
2 Eo A 57| H g Ao TAA AU id A thd 2dl =0 2= id AUt exes T
Al o 9] AA YUt o ?E.*?t excol| thet o™ FxE FAA dFUth <3¢ 8= B*Zlﬁ}ﬂi 3,
OIE S A CBAE AN AL GILE WA A2 3 Fol STk 248 2ol = 4

wrg sty dutA o 7 1o)Xk A = idE ZHA] E351H 00] F YTt} exc7F NULLO| W, 23| =9

EH*ﬂ AR 5 ‘ﬂlﬂ 7H(SA ) ZH?:MD}. o] AL o9& D27 %}%HD}.

WA 3704 HA:id w7 M2] o] longo A unsigned longl @ WS A5 Th

void PyEval_AcquireThread (PyThreadState *tstate)
Acquire the global interpreter lock and set the current thread state to #state, which should not be NULL. The lock
must have been created earlier. If this thread already has the lock, deadlock ensues.

Fa: dJedol stojde|Alo] A & u A oA o] F4E TESHH, A BT sho] Mo Y& W
A A gyt 2H =7t TP UL YA e TEE WA H W _Py_IsFinalizing() o]tk
sys.is_finalizing() & A& 3} TZ317] Ao A= e 7} spold A o] A =L

A Beld 4 AUk

WA 389 A4 W A: PyEval_RestoreThread(), Py END_ALLOW_THREADS() %
PyGILState Ensure ()8t QH#FHEE Ao, g Z 2 g7} ol d A o] A 3= 5
SEHY A 2H=E FEIYL
PyEval_RestoreThread () (L8 E7F 27131 A e W2 Ah) B4 AHEE & A 15
PNSISIE

void PyEval_ReleaseThread (PyThreadStale *tstate)
A 28 = I ENULLE A AT A AH 22y S AT UL 2
shal # A A8 =) Bfsl oF fHu T NULL o] oy ofof 0}— tstate ) A= tﬁlxH By
2l Aot HRF ARG FUTH— 23 2] ko ®, XAl o 7k B g Yt
PyEval SaveThread()s (~EIS7h 271815 7 ke Aol 2ah FH4 ST 5 s THZ B4
Sk

void PyEval_AcquireLock ()
A olezele =8 ASgTh 2L o] o] BE Rojok Gtk of 2 =d] ojn] o] glow,

2 AR 7} 2 A S Tk

HAa 328F #dA: o T4 dA 2d= AHE BASA FFUE A
PyEval_RestoreThread () \4- PyEval_AcquireThread () S AFESHA Al L.
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Fa: dergo] stoldel Aol 4 2wl 2a Sol A o] 48 T, 20l =) sho] do] o5 v
o717 RgrHehe 2 =7t SRHUTE 2 & FRE YA _py_Lorinalizing()oln}
sys.is_finalizing ()& AHE3He] o] F4 8 B2317]) Aol ABZE 7t sl d el Ao H ¥ 11
A FAT 4 Atk

WA 3809 A WA PyEval_RestoreThread(), Py_END_ALLOW_THREADS () %
PyGILState Ensure ()& d3AHEF BAF o, JAHze g7t soldgA o] s+ &
Eggtq aqu Ag.]]t:é ZEbﬂ-\,]rq_

void PyEval_| ReleaseLock ()

Aol ezl E 22 AU Th S o) ol w5 o] Fof ok Fith.

WA 325 E HA): o] = A 28 = A E BASHA GsUth Al PyEval SaveThread ()4
PyEval_ReleaseThread ()5 AF&3II Al 2.

(o

9.6 A X ¥y A ¢

2o B, & vholH dH = El B Rt gE AUl 22 22 AR, o/ 22 A EoA of g
S5 JHZHE wEofokste A9t s Utk AR JAH 2 HE 234 & 5 =S Tk

“HQ” dE 2= dEd ol 27138 o) whsoj A= A t‘“‘ﬂ Az H YU HE2 T2 A 20X
Frd ek gtol ¢ Eiiﬂﬁ‘ﬂb]i} ME QEzE et &, wdd AL H = AlT1d A 2jeh 22 ARt
ZEANAS AR AAds A5y £ A 2715 S AW S FEEiy dnbH o s -EY vfo

ol A ot 34 O]Ei_LﬂEi?jl/]\:]- PyInterpreterState_Main () &5+ 1A AEl

sharghy o,

PyThreadState_swap () @48 AHg3tel A1 Qe el e tholl A 8T 5 YL UTh THE B58 A8 3]

s 33 g 5 ek

PyThreadState* Py_NewInterpreter ()
A AR QB Z2EE v Uth o] 22 Fto]d I = AYS 8 (AY) &3
E3, N Az Eo= 7|2 2 E bulltlns,_maln 2 sysE FTslo], B E
A, 59 HAS 25Utk 229 %Eﬂola(sys modules)? & A H & (sys. path)‘: g
At A ﬁ'ﬁoﬂ sys.argv 57 QlsUTh ME2R 2 10 2E 9 319 A A sys.stdin,
sys.stdout ¥ sys.stderr< 3%3‘/]"4‘(%, 2 skt ok 7] A= 7;9'5—@"/] oh.

ukal 7k A} A H OB oA BE ol A A WA 28 = AES 7hg] gyt o] A= AEl= AA)

2ee el d wEAA T A AA ST el N FEel fASH A2 ok = Ao

FA9e FxgNe. A dEzEE BEL o AssE, nuiLo] Beg U o9 AEle
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2 APL RSk up /AR %, Ao Qlej s ele] 5 o] 8 T E5}7) o] R7s)of ohvf wiehe

x1§qu} L}, g REe o2 Fo]M/C API 3H4=9) 2], A& uw] A A= AE]7F
&uth)

23} 2o] (1) AB z el 7ol 2HHYTh:

71812 AFg3E B8 AS, & 9] PyModule FromDefAndSpec (), ZF QE =
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off oy T b pfL X T SL O fd el Jfy
JooX W [m R 2 2t

Mo w

;1

=2 b P
i T,

o, AYHor 27851, 5 93 (F2) Aol AFFUT e (M E) <
REo 27]§}5]"’ o BARE e Ygo= ATt
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ol AL QB Z BB/} Py_FinalizeEx () Py _Initialize ()& T&3t] &A3F| thA] 2 7]
ﬂ%i@%%%iéﬁﬂ“ﬂ%—ﬂﬁﬂﬁﬂwq&ﬂﬂ¢ml‘°§%ﬂIumMMe
7t Al T Uth O EA 271319} npVHA =, o] = C 22 AT A Wark o2 gt
BE ol FHES 9 ]ﬂ‘/]l’%

void Py_EndInterpreter (PyThreadState *tstate)
Fol 2= HZ RFH= (HE) dE= 3151‘“‘ AU Fol 2= FHe A 2=
dEfofof . ot o] A= AEo] e A IR L. TEo] MY, FA 8= 4
Hl= NULLY U o] Az eH e #Ed BE ﬁEﬂE”EHﬂJJrJJQHE} (g dyzeg F5 o
s 7] Aol Bfslof b whehd wfj o] 13| A FH Uth) Py _FinalizeEx ()€ 1 A]Zéoﬂfﬂ
AR o2 9 E A e RE A B Qe el E 2 33 T
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—

9.6.1 W19} 32 A1

A Qe e E (0 Q) JIE B R mE Ao ¥ol A wlEel, 1 7ke] Aalo] e EA ob
b — el & o], 0s.close () 9 L A5 % Y 42 A§3E Azol dd ol (M52 ZL ol
H08) G w1 A 5 JLUTh (N 1) QB H el o] FA5 L B4 wRof, AR o] A)2
AEHA e 5 AGUh o AL S35 BuA 28 (38) A9 W4 E AT 0 59 1d5 U
3 A8 ez Eol A BhE A E ThE (1) Az E Y o] F 74U 5 AU A5
5] of g ek,

AE AT o) 487 G P WA, ALVA EL Feh A8 FHIAA YES 59T 78
71 g ofoF guicy. o2l at Aol 5] AWE = QLE AL FEH (NH) AEjzejele] 2=H B E A
(o e 8 9 AR 910] Ao H T R ANE B A G A A
e gk

3 o] 7]%5-2 PyGTLState_* () API% BE3HE A2 7hrhz o] §9 34141 2. ol # % APIE, A1 Q)

Bz 25 9 *Xﬂi 1sf 7ol X 7}7§ 2, Ffol A /\Eﬂ‘: AE 2} OS 7 28 = Aol AW #AE 7HE
'6]-7] 2 J Ut PyGILState Ensure ()ﬂ—PyGILState_Release () 39 4% ']—‘— A Apolofl A B

Az 2|8 & A&stA] g 2l o] F5Uth T3 o] 21 3E APIE ARS- 1] Shol X o] ofd A =4 A=
Y=o to]lH FEE TET 4 QL “:i 3= B (718 ctypes) 2 A B QA H=Z B HE /\}Sﬂﬂrq] w7HA

% g%tk

9.7 v|=7] 4d¥

W ol e el 2= WS Y] HPL B HAUZ Ol AZH U ole ¥ FHS F4 A 9 void
AH A=A FE S H T Th

int Py_AddPendingCall (int (*func)(void *), void *arg)

W9l Qe mel e sd|Eol A 2 E B8 o SFFTh AT 00] WEkE) 11 funct ]9 2 Eof A
525 7] 918 Foll ZHHUTE A5 Al, 9] 27 glo] -10] MBI}

HEA 02 Foll GO, funct arg AXE Aol A% W9 A melE LA =olN &
4A 02 AYH Lol mEG M aT ul vB7 M08 TEAA W, O T 2| B

« Hpol = 7= A A
s Q2 =o} A Qe melE] £ BASHEA (b funcs AA| CAPIE AL % U Th.

funce= AZ3HH 02, ASlsHE o9 A Z%Jr SHA 15 &) oF F Ut funce tHE W5 7] S
AADez 34317 Y3l S A GA T, A A=z E Fo] A= H G =& A E317] 230
AF YT
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o]r
o

A o218 WP EUG ALY FET ARE FEYU T el s d
e WAtk W A s A ook oL, A 5
funek 8251 Qe o] G duAoz 9919 C L=l A ol
Ag51A) eItk thAL, PyGILSiate APIE AHESHAIA] 2.

B A 3.1 &7}

152 A28 NG E A A5E AL AFTIG 22

=
o) C el 3]0 28 AR BE TR Y o1} 24 Tt ol Ml 520 BelE AX & Bo) T EFE o)
=2 35, A 470 CB54E BET 5 Auth A4 A5 o= REE WRHA RHUT
A o] 2t 24 AP 5 Q=S S0, 4 Poo] Rum s /8 ojHES o]

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace ()& AFRol] S5 H 24 T49 Yt A HA)
7] Hes S5 o ohj2 AZH A A o] 1L, frame o|HEZ AHH = Eﬂ o) A A o] 1, what-& 5
PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN, PyTrace_C_CALL,
PyTrace_C_EXCEPTION, PyTrace_C_RETURN =+ PyTrace_OPCODE & 3}1}o| 11, arg= what 2]

Zroll e} ohE Utk

what2] 7k arg?2l 2 n)

PyTrace_CALL a}AF Py None.

PyTrace_EXCEPTION sys.exc_info () oAl WFStE oo A1,
PyTrace_LINE a}AF Py None.

PyTrace RETURN S ZAo| A B3t E = gF, = o 9] & Q13F A o] | NULL.
PyTrace_C_CALL =53 E= 4 AA

PyTrace_C_EXCEPTION | =5 = a5 AA|

PyTrace_C_RETURN S5+ g A

PyTrace_OPCODE Ay Py None

int PyTrace_CALL
Ty Az gt A 5 &
kol th 3t what v 7 W2
dlo]= ZE 2 o] Ao} Aol

int PyTrace_EXCEPTION

o)

o] HuE AY, Al olElof thdl Af & o] B ¥ ul] Py tracefunc
. Al ol e ol st o] e #l o] 5 9] B2 s =& d o Iholx
N7 ol B w2 ekgoll 79 A Al 2.

o Q] 7} A NS W Py tracefunc 5ol B SE whar v 7] M 42] zh EW St AT E Z Y
WOl A] ol SLE 7} AR E ool 7 84T wl wharol thal o 302 E2F T ol A9 B
o9 1512 13} 3ol 2810l 51713 29\, ol 9]} A510f 2t nel 9 0.2 9T oo

2R 24 B0 o2l % o MES AT 2R de ol BRI ge.
int PyTrace LINE
E WS oMEZF R 19D wf) whar W7} W42 Py_tracefunc &4 (BHA T 251 H
thell g9 = 3k g 28|99 f_trace_linesE02% "47675}04 oz & ol s v A3 2
PN P
int PyTrace_RETURN
SEo| vty e & uf Py tracefunc 5ol thSF what v 7 H49] L
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int PyTrace_C_CALL
CadgrtsE9 el & ul Py tracefunc &5 t) 8 whar v} 7] a9 7L

int PyTrace_C_EXCEPTION
C oA o7 H AP u] Py_tracefunc ol ) 3F what v 7] H9] 2k,

int PyTrace_C_RETURN
C &7 W3S ] Py_tracefunc &40l o 3t whar 1) 7] H2] Ft.

int PyTrace_OPCODE
A &FEA AR B3 B ) Py tracerunc F5(3HA % 2o A® I o th ol o) & what
f 7] W) gk o] oMIEL 7| EA o 7 vlEw 2] 95U TH = A9 £ trace_opcodesE IR AR

shel BAI 402 8 Yol of Fuith

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)
T A ‘?i A w7 A2 Tl AgEH, 999

Z234d 55 funcE AR TUTE o w7 M=
d 5 JAFUTh Z231Y FTF AR E F A S oF 3, A8 = utttobjol ThE 3

gho] W AAUNULLY = U5
A ohel A 45710l A sha ~dE AT AT AFRUT L2 o s pyTrace LINE,
PyTrace_OPCODE W PyTrace EXCEPTIONS A| &3t B E &5 = oWl Eo] tfs) T&H YT}

l

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)
22 Y52 funcz AU 28 574 E WS olMES 2T o MEE £ AFAW, 55
HxC 3 %V\ AA S BB o|HEE AR =t LS A QSY, PyEval SetProfile ()3
SRR Th, Pyval setTrace (S Agste] SRE BE 22 Bas whar ul7) M5e) oz
PyTrace_C_CALL, PyTrace_C_EXCEPTION ¥+ PyTrace_C_RETURNS FAlI5}A] ¢kt

9.9 g v # A

o F4EL AF UW A BTN T A H) 98 AU

i=

PyInterpreterState* PyInterpreterState_Head ()
0]

Ae =z H ) AA =2 e 2B weld gl A4AE vt

PylInterpreterState* PyInterpreterState_Main ()
W ol olg = g g AE] AN = u}g}@-qq—

PyInterpreterState* PyInterpreterState_Next (PylnterpreterState *interp)
Aelz el 8 e AAE2] BB A interp 0] 2] th AE 2] E A A& a3

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
AE Z 2 H interpet HHAH 2 = B|2EM R AR pyThreadstate Aol st ZAE]E W3S
gt
PyThreadState* PyThreadState_Next (PyThreadState *tstate)
8 pyInterpreterState Ao £t BE 2~H E AA| g| AE A sstate 0] 9] th AH =
Abe) 2442 ek o
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9.10 A¥= 22 &A% A ¢

gtol A gz e|H = Flo] W =52 ~A¥ = 4 A &4 APl(threading.local) & X Q3}7] 93 3%
HoE| 5 TLS T8-S B J 3k e = 28 A4 (TLS) o) tf& A%Z A -8 AF 31 TF. CPython C 52
APL: pihread ) 91 -0 4 A58 APISH f AR TR 228l = 7191 G4 8 AL§-80] 2 o= B voiar 28
A AT,

oF AdrE LT WGILS HrT 2o jlgUth 252 AA F2 Aledyth

Python.hol & TLS API 91o] ZFE of 94 ol FAFANL, 2= 28 A4S S
pythread.h& X353} oF g th

i ole B AP §4 F of = A% void* b THAIBNA = e delE A2 skA sk A4 T
S S A oF Gt voidx gkol Pyobject + olehE, o] FHEL A% A4 A4E £ BTk

9.10.1 ~# =¥ * &4 (TSS - Thread Specific Storage) API

CPython ¢1E] 2 E] Ul A] 7|2 TLS APIS] A}-&-2 ) A 3}7] S5 TSS API7} = 1= <51t} o] API=
29 & 715 YERl 7] 918l int thHA A 22 3 nytssft*‘;: AF&-3H Tk

WA 3.7 =7}

o ®B7]:

“CPython®] 2 E-2 8 AF A4S 93 A 2L C-API” (PEP 539)

Py_tss_t
o] A FxRE Y= 7Y ”EH e, Aol & 3HE TLS 3o whel 2 = glon, 719
Z2713} el E UrEW] WH =7 ST o] FxA = 37 W 7t s U th
Py_LIMITED_API7} R 9] %| A 9+& ull, Py tss NEEDS_INITZE o] 39| A& sfo] & UTh
Py_tss_NEEDS_INIT
ol Ml A2 = Py tss_t HSFY %73} A} (initializer) 2 &2E Ut} o] i3I 2= Py LIMITED_APIS| A
g ol =] 7] ool W-JGV‘ l Q.

57

i

g

=3

1l

ofr
s

Py _LIMITED_APIZ %
Py tss_t9 T % fg%

Py_tss_t* PyThread_tss_alloc ()
Py_tss_NEEDS_INITZ Z7|39 7k 242 A9 32
U,

void PyThread_tss_free (Py_1ss_t *key)
2E AYH 29 249 UL MNASTES PyThread tss_delete()E HA T&E3 F,
PyThread_tss_alloc ()l &3] <¢ZH —.—012] keyS & S| Al gt} key QUA7F NULLO) A o} F &
U 3 grh

G 2go] 223 AE Ao FAo] BFHHA Fof A &l =71

rE

&t 54 & A Al NULLS whEE

F3: siAlE 7)< w2 € (dangling) Z JAE 7} F Ut 718 NULLE A2 A sl oF ot
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A=

of 459 WA WE keys NULL O ofy o] o T Th TS Fo]F Py tss_t7}
PyThread_tss_create ()2 27|13} % X k¢t O W, PyThread_tss_set ()2 PyThread_tss_get ()9
S EELE ol
int PyThread_tss_is_created (Py_1ss_t *key)

F0]A Py _tss_t7} PyThread tss_create ()& 27|35 Q2™ 00] ofd 7k whahghy o

int PyThread_tss_create (Py_fss_t *key)
TSS 7] 2713} A3 0 72 vt Ut key QA7) 718 7] &= gko] Py_tss_ NEEDS INIT®E %
78451 2] 90w % Ao] Ael5] A ehgrvieh. o] G 2 Aol WEAOR EEE gt
o] m] Z7l§‘r% 7)ol el &5 o7 ¥ A& 514 ghon SA] S-S vk th

void PyThread_ tss_delete (Py_tss_t *key)

TSS 7] € AHA|sto] & 2=l A 719k i d ke A 8t 719 2713 BEl € 27|31 A gd= 2
2 WA -4--»]3 7] = PyThread_tss_create ()2 TA] 2713 4 JH5U T o] 4= 22

AN HEAO T T2F 4 & vh—oln] B9 7] ths) TS5 oprE A 5| ‘E%SHD}-
int PyThread_tss_set (Py_tss_t *key, void *value)

AR A= Oﬂ/ﬂ v01d*%}°TSS 71} AdFHoZ A4

o &= 7)ol A void* Gro2 o] fe v P o] YgITh
void* PyThread_tss_get (Py_tss_t *key)

A 2 =2 TSS 7]} #HA W voidr HS wHehg

< whargh .

292 Y0 32 BT 7 A=

A
=
rel
[>
K3
N
1o
iy,
e
ol
o,
20
|o
g
=

c

=

£

9.10.2 ~# = 273 A% 2 (TLS) API

WA 3.782E HXA: o] API= ~d| = A 44 (TSS) APIE T &g Ut}

B3 o] WA APLE int 2 e AAE & 4 g BACZ volH L TLS 77l 498 2AEL
2] Q3R] k5 T O]E{?ﬂ-“‘?ﬂioﬂxﬂ PyThread_ create key ()= Ao A2 A v1EE o, o} =2 TLS
Pt ol B FABN A 2T ol UL 517 Skrih

HollA AFe a2y AR <8l o] WA APIE A Z =0 A AFEai A= <t Fyth
int PyThread_create_key ()

void PyThread_delete_key (int key)

int PyThread_set_key_value (int key, void *value)

void* PyThread_get_key_value (int key)

void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS ()
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cHAPTER 10

718} 73

A 3.80] F7}.
TZA:

nt

PyConfig
PyPreConfig
PyStatus

PyWideStringList

PyConfig Clear()

PyConfig InitIsolatedConfig/()
PyConfig _InitPythonConfig()
PyConfig_Read/()

PyConfig _SetArgv ()

PyConfig SetBytesArgv()
PyConfig_SetBytesString ()
PyConfig_SetString()

PyConfig SetWideStringList ()
PyPreConfig _InitIsolatedConfig/()
PyPreConfig InitPythonConfig()
PyStatus_Error ()
PyStatus_Exception ()
PyStatus_Exit ()

PyStatus_IsError()
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e PyStatus_IsExit ()

e PyStatus_NoMemory ()

e PyStatus_Ok ()

e PyWideStringList_Append()
e PyWideStringList_Insert ()
e Py _ExitStatusException()

e Py InitializeFromConfig/()
* Py PrelInitialize()

e Py PrelInitializeFromArgs ()
* Py PreInitializeFromBytesArgs ()
* Py RunMain /()

APA F A (PyPreConfig ¥) L _PyRuntime.preconfigol| A &% 1 F A (PyConfig &)L
PyInterpreterState.configol A& Yt}

z 718}, spold Aol H 2= FREAHA L.
o ®B7]:
PEP 587 “s}o| ¥ % 7|3} 47

10.1 PyWideStringList

PyWideStringList
wchar_t* Ex}49] gl~E,

length7} 0 ©] o} ®, items<= NULL o] by ofof 5}a1 BE F A -2 NULL O] ofu] o] of ghu T,
HA=:

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item- listol] F=7FgH ot
o] @42 s Eale W ol ML A 27158 oF Tk
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
item<- list2] indexol| Qo).
index7} list Zo) Kt I AV 209, item-S listol] 57} (append) 4 T}
index= 01Xt} 7 A1} Zrofof skl
o) 48 T2 s 8L A7 275 oF Gk,
TEA L=

Py_ssize_t length
g 2rE Zol.

wchar_t** items
= =
B AE FEE.
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10.2 PyStatus

PyStatus
2713} ¥4 el & A T2A: 4F, e TE FE.

ool B¢, el & e C < o5 AZE =+ d5Uh
FERA LE:

int exitcode
FTE I exit () o ALH QAL

i

const char *err_msg

o & #l A1 A].

const char *funec

PyStatus PyStatus_Ok (void)
33

PyStatus PyStatus_Error (const char *err_msg)
WA A7 £ 2713} ol 2.

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)

AU AHAUR obUE FRAUMR FolH, oS Aelsok FUth; o) F Eof

Py_ExitStatusException () < S &3},

int PyStatus_IsError (PyStatus status)

A7t ol Y7k

int PyStatus_IsExit (PyStatus status)

AR ER U

void Py_ExitStatusExcept ion (PySmtus status)

status 7} = 0]"4 exit (exitcode) & T &Yt} status7t ol 2] o] A ol 2] WA A& A3} 0
olold £8 F=7F £33t} PyStatus_Exception (status) 7}00] ofd w2t & Z 3 oF
3o,

FH3: YRAHOZ vlo]WS pystatus. funcE A= vl I ZE ARS8+ ¥HA, func/F NULLZ

ARE A E Tt dE 848 A YT

o :

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

return PyStatus_Ok();

int main(int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

3

PyMem_Free (ptr);

return 0;

10.3 PyPreConfig

PyPreConfig
ol S AHd 27138k Hl AHEE = T 2A:

o gho|x W R g dFAE AAHFUch
* LC_CTYPE 2AIES +A4FYUTH
« UTF-8 R=& AA gtk

AR TS 2713 ke T

void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
Shol 1 74 02 A F4& 278tk

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)

Aele Aoz A T4 2718
TEA L=

intallocator
H 28 &Fate o] F:

¢ PYMEM_ALLOCATOR_NOT_SET (0): W2 2] &IFA& HA3 A st (V1 23S AT Y

th
¢ PYMEM_ALLOCATOR_DEFAULT (1): 7] & W 2 g] &=}
e PYMEM_ALLOCATOR_DEBUG (2): T/H 1 Z0] gl 7] & v = g Shz}
* PYMEM_ALLOCATOR_MALLOC (3): malloc () & AHES ZA| g}

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): TJH| 1 & 0] ¢J

Emalloc () o AL ZAAIT YT

e PYMEM_ALLOCATOR_PYMALLOC (5): 3}o| % pymalloc W 5 2] A}

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Tty H 1 & 0] 1= 5}o] A pymalloc M| & 2] EFAF

g} o] ¥ o] ——without-pymalloc= AF&3}o] A ™ PYMEM_ALLOCATOR_PYMALLOC I}

PYMEM_ALLOCATOR_PYMALLOC_DEBUGLS X Q= 2| k<& tTh

v i) AelE FRs Al L.

int configure_locale

LC CTYPE EA LS A8 AT 2AYZ AAFY7? 0 222 W, coerce_c_localedt

coerce_c_locale warn2 02 & AAg T}
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int coerce_c_locale
29} Zvow, C 2A YL AT T 17 2o, LC_CTYPE 2A| 4< ¢ 11 2432 243}

int coerce_c_locale_warn

00 ofJ T, C 2 A Yo| ZAF w} 437} LAT ),

int dev_mode
PyConfig.dev_moded ZZ3IAAlL.

int isolated
PyConfig.isolatedd FZIIA L.

int legacy_windows_fs_encoding (Windows only)
00] of ¥, UTE-8 B =% n&43ket L, shol M 59 2™ Q19E mbes 2 44 3L, 7
Al&dl o3 A 2] 7] S replace® AA T

AT 2o AW AL 7F5 3t #ifdef MS WINDOWS I EE= JE R EA FT o AFRE £

91Utk

int parse_argv
OO] 0]—\4 Eﬂ, Py _PrelInitializeFromArgs () 3]- Py PreInitializeFromBytesArgs ()«
Aut sholAo] Bed F AAL FE BAFE A% 2L BAOE argy AAE FE B4
o} 9E 5 A4S FRAAA L

int use_environment
PyConfig.use_environment

et
M)
2
o
>
>,
to

int ut £8_mode
0°] o}y, UTF-8 R =& &4 313

10.4 PyPreConfigE A} &3t A4 = 7|3}

sho] & AP 271815k 3
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
preconfig A+ A0 A 3ol A& AR 2718} g Tk

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char * const *argv)
preconfig A AT e & ARH(ikol = £A-G) oA shol 1 & LA X7 5 g e

PyStatus Py_PrelInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t * const * argv)

preconfig HA T B & QAAH(She] = BALG) oA Tho] A& AR 7] 3Hg ek,

5

S E A= PyStatus_Exception ()3} Py _ExitStatusException () < AF&3t] 3yt £85)E
P R 1=

glo| ¥ LA (PyPreConfig InitPythonConfig())S] A%, B3 & QX =E o] WS }_ 7| 3}514

T 22 A A G F7] dj2oll, shol WS Abd FA3 5] Sl HE E AR AEE ofof ““4‘3}

& E°l, -X utfs “é‘?ﬂ FA2 UTF-8 2 =8 &3t

PyMem_SetAllocator () + Py Prelnitialize() ©] 3ol Py InitializeFromConfig() ©]7
o &3t AR A A W R TFAE LA 4+ AdH5 YL PyPreConfig.allocator?}
PYMEM_ALLOCATOR_NOT_SETO. & HAAEW py prelnitialize () Ao &3 4 Q& Uth

o GG G5t shol A A 2718} A AN L ok A @

PyMem_RawMalloc ()_‘)r7Lo stolx w2 e &
2L g AT YTh AFA 27]8} Aol Py _DecodeLocale ()&

malloc ()3 free () & A A T &9
S=3%d ok gyt

UTF-8 R= & &3 317] A8l Abd 271388 AFS-3h+= ol:

f
r[r
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PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

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 Mg FA3H7) 9 2o shetul el g TP T2A.
TEA WA=

void PyConfig_InitPythonConfig (PyConfig *config)
shol 4l 74 0% P4 2183 ok

void PyConfig InitIsolatedConfig (PyConfig *config)
Aejd FAeR P42 27133

PyStatus PyConfig_SetString (PyConfig *config, wchar_t * const *config_str, const wchar_t *str)
glol= FAE sir& *config_strZ EAFgU )

22510 sho M S ALA 271 F T

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t * const *config_str, const char *str)
Py_DecodeLocale () & AH&-3to] sirg Tl Z QP 8ol A3 *config_stro] At

2 g oh shol M AR 2 7] 3ha o,

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t * const *argv)
sho= RxAE ¥y E AXE AP

D230 w0 e A 2753 T

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char * const *argv)
HH & JAE AU Py _DecodeLocale ()& AH§Sto] Hlo|Ed S YA Gyt

Z Q3hd ulol W& AbA x7])5}gyth

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *[ist,
Py_ssize_t length, wchar_t **items)
Qlolx Bt B AE listE length®} items 2 7 A St}
g 9
= a1

17 5ol M & Abd 278k o

PyStatus PyConfig_Read (PyConfig *config)
BE st 74 A% UTh

ojv] 2713td BE+ HMAHA FFUTh

[

o
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D230 vl 0 e A 27153 T

void PyConfig_Clear (PyConfig *config)
T4 WEEE Al ok

tfR-29 PyConfig WA E& F R3HH sto| WS Abd 27|33 Uth. o] A-¢, PyConfigE 7|HHe R
Sk Fho] W AP 2713} FA YU th PyPreconfigft 359 A4 BEZF 2R, PyConfig ¥ A
5 5 E37] Aol AN oF gt

e dev_mode

e isolated

L]

parse_argv

* use_environment
o] ¥

TS PyConfig SetArgv ()Y PyConfig SetBytesArgv ()7} AFEE W, A 2713} A4
ZE SEd) ok
= =

< A (parse_argv700] of”) ol ] E5H7] w2 ol ThE mA =H T WA o] v A

gyt

o] Wl =] F& A= PyStatus_Exception () #Py_ExitStatusException () & Ag3}o] o ¢

et E5)E AgsioF

TERA L=

PyWideStringList axrgv
We Z olx}, sys.argv. AuF gfo] Mo shol W W Z A2 TE B3I Ax 2o wao
argvg T B e W parse_argvg BRFPA L. argvrhlo] Jow, W ExGe] 27}
H o] sys.argvZt 34 EA 5 A2 Hlo] QA LT = )

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER__ 37 W53l E & PyConfig.
executable® AFE,

wchar_t* base_prefix
sys.base_prefix.

int buffered_stdio
0 2o, W3 ¥ 57 g RES B4 3}5}o], stdout ) stderr 2E 75 W3 H5HA] 5§
gt
stdine FA4 Moy 22 dyuych

int bytes_warning
13 229, bytesY bytearrays str@ B3t A Y, = bytesE int} v u] &
whei gt o} 2 o] A}o] ¥, BytesWarning 9|2l & A A Y T}

wchar_t* check_hash_pycs_mode
Al Z71¥E Lpyc Lo FEA
—-check-hash-based-pycs % &

237k always, never W default.

=
7|2 2FE default Yyl
int configure_c_stdio
0¢] o}, C % 29 (stdio, stdout, stdout) & FATUT o8 Sof, A=A o T
E T £ O_BINARYZE AA gt}
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int dev_mode
e m e

-X devE ZRIAAIL.
int dump_refs

0o] oly™, 28 A] A A AElol =
ol g2 Wl =7}

EAAE Gk

2 ¥tk (Py_REF_DEBUG |2 2E A & 3f of Fth.
wchar_t* exec_prefix

sys.exec_prefix

wchar_t* executable
sys.executable
int faulthandler
00] ohd,

Al Z+ Al faulthandler.enable () & =% T
wchar_t* filesystem_encoding
) =

g AJ2~H" QFY, sys.getfilesystemencoding ()
wchar_t* filesystem_errors

U A" o FY o &, sys.getfilesystemencodeerrors ()
unsigned long hash_seed

int use_hash_seed

29 A B A

use hash seed7}0o]d
wchar_t* home

kol W Al A BT} RS 2 A EE @
shold & )¢

7|2 A © & pPYTHONHOME 2
it import_time

11, hash_seedE FAIE YT}
Bl A =
00] of LI, A2 E AL

) gy e
int inspect
2AYEY} UYL AP F )34
mt install_signal_handlers
Al2d A2 71 A A7
int interactive
CEREE
nt isolated
0Xtt=awd, A2 =5 43t
sys.pathol 23 HE lei]EW(aqu[O ojut
9] site-packages E] B E 5}

E 2 EO|A readline

T}o] % REPL -2 )| 3} 4]

SHA & k<

1 L?Sl:ll/]q—'

ll~l

S o
=

J ol E ol A AL U Th £ A8

Q2 E FAE 7] readline T- g4}
use_environment®} user _site_directoryS 022 AA ST}
int legacy_windows_stdio
0°] o}y H, sys.stdin, sys.stdout
FileIOE AHEFUTH

ol

=

sys.stderro] io.WindowsConsoleIO Al io
ﬂt o Ak AR 7h5 Ut #ifdef MS_WINDOWS M2 AL 54 F=of Ahgs
<),
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intmalloc_stats

0°] o™, F 5 Al 3tol & pymalloc v B 2] Aol th et 5 AE = ch
g}o]H o] ——without-pymalloc= A& 5to] dex Y o] AL FAH YL

wchar_t* pythonpath_env
DELIM(os.path.pathsep) & FEHH Exd=z Z3H ZE AN F =,

7|2 © Z pYTHONPATH 37 WS grol A 2789 Utk
PyWideStringList module_search_paths

int module_search_paths_set
sys.path. module_search_paths_seto] 03} Zow, A7 FA
module_search_pathsE A AU},

int optimization_level

EECERERE

o
X,
2
ok
rr
e
>
N
N

£ 71 X 23} 7] (Peephole optimizer) (L8] 11 __debug__°] TrueZ AAH Yt}

o 1: oA S AAGYT], __debug__ & Falser AT
¢ 2 EAEYS A AT}

int parse_argv

00] OhUl W, Uuk o] A B F AAe} B PAOT argvE TE BAIIL, argvol A shol 4
! _

_Q
oEL
oi“u
)

¢

2
e
L
N
o
>
>
fo |

A2 A A o}

int parser_debug

00] ofU] ™, T2 £47] T 7 £9& FUth(AsY 4] aeh, AR7HE AU Th.

int pathconfig_warnings
03} o, 42 4L Aatd
tA kU Th. 187 ekod, 7

wchar_t* prefix
sys.prefix.

wchar_t* program_name
2RI o] F. executableg 27|13}t Hl AREEH 1, 7] o 2] WA A oA =

wchar_t* pycache_prefix
sys.pycache_prefix: .pyc 7| A] HF AL

NULLO]®, sys.pycache_prefix+t Nonel & A AFH Yt}

int quiet

4% B oS Sol, B4 B4 ASAT WA WAAE EAFA G

wchar_t* run_command
python3 —-c COMMAND QIA}. Py RunMain () ol Al AF&3Hu] ok

wchar_t* run_filename
python3 FILENAME A} Py RunMain () oA AF&EU T,

wchar_t* run_module
python3 -m MODULE QAL Py_RunMain () 9| A A& th

int show_alloc_count
$E AT A5 2 EBATUR

-X showalloccount H% & 34z 12 A Yh

)
Bl
H
R
5
o
XM
L
[t
_}l_‘
el
ko
i)
T
v

COUNT_ALLOCS "l Z &7} A 9]

g e,
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int show_ref_count
FEAF PR A5
t

Wz oMo 12 ARE UL
oMo g2 W=7t P23} (Py_REF_DEBUG U] A 28 A 9|3l oF & t}).

int site_import
A& site RES YZE FUYIR

-X showrefcoun

e

int skip_source_first_line
229 A EFS AUFEUR
wchar_t* stdio_encoding

wchar_t* stdio_errors
sys.stdin, sys.stdout ¥ sys.stderr® S1FT Y} 1A o 7.

int tracemalloc
0°] o}y ™, A] & A] tracemalloc.start () S 3=

1ot

.

int use_environment

0Kt =, 34 U4 AU
intuser_site_directory
00] oFu] @, AH§ 7t Abo] = T B 2] & sys.patho] 7Hgu ek,
int verbose
00] of ™, A R=E &3t
PyWideStringList warnoptions
sys.warnoptions: 21 EE W=7 Yt warnings EEY 34 7HF 2L
é,_; O o /K‘] /\__&E

Al A 7

warnings R E L sys.warnoptionsE d< o2 F7gYrtt: wlA @ pyconfig.
warnoptions &5 7} WA FAAIE = warnings. filters? A WA FEo] U} (7}

e TAdes.

int write_bytecode

0°] of ¥, .pyc @ =3

sys.dont_write_bytecode™ write_bytecode® WFAH ZFo 2 x7|3E Ut}

PyWideStringList xoptions
sys._xoptions.

parse_argv7h0o] o ®, vk vl Alo] Hed F AXE TE BASE A% 2L AL E argy AT}
T2 B4 3, arguel A shol A AR A AR UTh: B & ARE FE oA

xoptions SHL OHE $HE AT A% FE BAF U X 4L F2IAA 2

10.6 PyConfigE A}-&3F 273}

shol

Ae 2785 B4

A

PyStatus Py_InitializeFromConfig (const PyConfig *config)

S &A= PyStatus_Exception ()3} Py_ExitStatusException() <

config 773 ol A stol & 27|13t

A2l o gt

= ARgske dlef (v T 8) €
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PyImport_FrozenModules,PyImport_AppendInittab()EE%?PyImport_ExtendInittab()~%
AHg3H, Sho] W AbA 2713} Fofl 1) shol A 2713} Aol AR FHA L BE 3 of Fith.
Z2 I o] & AAst= dl:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* 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)) A
goto fail;

}
PyConfig_Clear (&configqg);
return;

fail:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

718 FE= A ° - o, A4S 2 o= 4F stEtvEE A Y o

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 (&confiqg);

if (PyStatus_Exception(status)) {
goto done;

/* Append our custom search path to sys.path */
status = PyWideStringList_Append (&config.module_search_paths,

(F= ol ATl A%)
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L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) A
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 A4 +4

PyPreConfiqg _InitIsolatedConfig ()@ PyConfig InitIsolatedConfig() T4v AJZ2HE oA
gol M Aelste FA4= W ULH & S0, Tl e 38 2 T YAstr] 91 3l.

o TAE A T W BA WG, WY F AR (PyContio gt FE LA A T L 84
Aol U H S FAFYL C £2 2= (18 5] stdout)# LC_CTYPE 2/ 42 W3 A 2%

t}. o3 74 st

o

AR AR A TS ANSE B4

PyPreConfig InlththonConflg()E}PyConflg InitPythonConfig() ?;, = dul = Oléﬁfﬂ‘%‘ =
b AR F ol H shol i g WES) 93 74 BT

27 W4ol Wl & A Thol Mg PASHE ol AL E & wh, W] 74

QRTINS |

o

A g U,
Mool upetC 242 2

He=
o] &= LC_CTYPE 2 A Y, PYTHONUTF8 ¥ PYTHONCOERCECLOCALE 37
(PEP 538) 2} UTF-8 2. & (PEP 540) = A4 5]"%}‘/] t}.

G4 2] REA YE A Ao shol e of:

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);
config.isolated = 1;

/* Decode command line arguments.
Implicitly preinitialize Python (in isolated mode). */

(TH& ST Aol A1)
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status =
if

PyConfig_SetBytesArgv (&config,
(PyStatus_Exception(status)) {
goto fail;

status =

if (PyStatus_Exception (status)) {
goto fail;

}

PyConfig_Clear (&configqg);

return Py_RunMain () ;

fail:
PyConfig_Clear (&configqg);
if (PyStatus_IsExit (status)) {
return status.exitcode;

}

Py_InitializeFromConfig(&config);

argc,

argv) ;

/* Display the error message and exit the process with

*/
Py_ExitStatusException (status);

non-zero exit code

109 H=Z 74

Pyconfigol AR T4L A%
- A= 74 98:

o1

2=}

Fl

3 of

PyConfig.home

— PyConfig.pathconfig warnings
— PyConfig.program_name

— PyConfig.pythonpath_env

- A g e A A2 s 9] 99

%l

Ea
=]

Ytk

— (PyConfig.program_nameo|A) Z21W AA| A2 E A7) YJ3tpaTH &7 W

— _ PYVENV_LAUNCHER__ 37 ¥
- s 9 A8

714 XY= stol A AL YTh.

A= 74 & BE:

PyConfig.base_exec_prefix

PyConfig.base_executable

PyConfig.base_prefix

PyConfig.exec_prefix

executable

PyConfig.

HKEY_CURRENT_USER ¢}
“SoftwarePythonPythonCoreX.YPythonPath” o} 2] of] ¢l &=

HKEY_LOCAL_MACHINE ¢
| A2~ERe S8 220 =7 (9

PyConfig.module_search_paths_set, PyConfig.module_ search_paths

109. F=2 74
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— PyConfig.prefix

Aolw St "2 Bersk 4As o) A ow, SholAe HASA e FTE A A% 2
= 74]/\}5]'\41’/} module_search_paths_ setO] 0°] ¥, module_ search_pathsﬂ— A A 1
module_search_paths_set©] 12 AAF Yt}

Ao JEd RE A2 T4 £ A8 gaA o g AAS G 7E AR

EAS 4 55Ut vlo] QA golr G e AAE Ao g 7HEF Ut module_search_paths_set
o] 12 A% ¥ module_search_paths+ E@% Aom 7h=FUTEH o] AL, Az 24 98 AT v
FAH Y Th

FAIH .

BEFAS AT o BRE JASH ™ pathconfig warningsE 002 AL (FH2 A&,
Ae Lol ANE 27 34 g5 Th.

base_prefix\ base_exec_prefix BEJFAARAE R oW, 242 prefix® exec_prefix® S A

£yt
Py_RunMain ()3} Py_Main ()& sys.path® T3 gUT}:
=]

H
e run_filename©] AAE I __main__ .py 2ZHEE x35t= gy dE B oW, run_filenames

sys.path 9o 273 oh.
e isolated’F0o]A:

~ run_modulee] AW, @A) U] E sys.path ROl FAFIL A AN AE A2 5
oW o A% Bhx) Shruth

- run_filenameo] AR W, QW) T AE 2| S sys.path Fol FTh
- 397 @ow, ¥l 2292 sys.pach Fol 27T,

site_import7F00] ol site BEE9| sys.pathE +AE ¢+ JHFYY}. user_site directoryZ}
0] o}u] 31 AL 2}9] site-package T] 2 E] 2] 7} £ 81 W, site BE-2 AFR A} site-package T] P E] 2] & sys.
pathol F7}gU ).
083 22 74 o] A% T4 AEE Uk

* pyvenv.cfg

e python._pth (=% AL)

» pybuilddir.txt (492 AL)

o]
ar =
_ PYVENV_LAUNCHER__ 37 W= PyConfig.base_executabled AR %= o AFEE UTH

10.10 Py_RunMain()

int Py_RunMain (void)
HaE Zolyg FAANA AAH WIH (PyConfig.run_command), 2T Y E (PyConfig.
run_filename) B BE (PyConfig. run_module)< A3 st}

X2
AEAoR, 181 -1 §4< A8 ), REPLE Ao,
A0 2, Sho] AL shol dekol = BHil exit () B4o) ALT 4 It F & AE)E WY
4

T}
Py Rundain ()& AHE3te] B4 o) REo| A AW & A AL A2 sholWe) o & sholHl F4E F2 5
Al /\]_9_
H
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10.11 oAl 2713 w570 34 4 API

o] Al -2 PEP 4328] 4] 7]5Q ot A 27135 4706k vlF 7 I A APIY U th:
o “TH A (Core)” 2 7]3} ©+A|, “x] 4 35to] ulo]#:

- g

- W&ol

- W3} = 2 & 25 (frozen modules);

- sys RS FREA R 27 g Ut & : sys.pathe b4 24814 k5 U .

* “3(Main)” 273} @A), ho] 3 o] £33 5_7]?1—%‘4‘41
- importlibE A X8t 4 FUTh
- A= TAL AT
- Alad A2 71E AXdUh
- sys BE 27|32 U (A E E9]: sys.stdoutF} sys.pathE BEUTH;
— faulthandler®} tracemallocd} 22 A€ A 7|58 A3y,

hi»

- site BES Y2 E Ut}

v]-3 78 7 A APL:
e PyConfig._init_main: 02 % AT W, Py InitializeFromConfig ()w “MA” 7|3} A
A Feau .
PyStatus _Py_InitializeMain (void)
“F” 2713 DA R o5t ghol M 27|3LE R FU T
“HA AN E ol BEE JEE 314 93l importlib BE o] FAE X
AT AL H Y 4= :[l” = AR AU =517 -‘HEH g}o] K o
$.0m, 47 B9 sys.meta_path 9 E (importen) L} AEE % 52 AH Y 5 9]
40 A o %ol F WA o] Aol ol Woll A A 74 L ALT 4 UA D 5 AT
3 sugurh
“S4” QAT AT 2 )5 A kU Th: o] BAGNA FUAL ALET 5 T, BeAo] 1A ehobol i
A& obA A= A gkFUTh API= v F /o)A A A Ao E FAPYUth: Ad s 7] API7F A AE
o) 742 AA =2 APIE A stA U A A %13‘4‘3}-

“B A 2718 DA Aol ol A stol i T =S A st oAl

113

o
o] 3t

=

2

al

P AR T
A2}

]. s

oL oL
+

- B

EP 4322] 57|

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&confiqg);

PyConfig_Clear (&configqg);
if (PyStatus_Exception(status)) A

(TH& ST Aol A1)

10.11. t}etA] 2 7)3} v] 27 24 2 API 173



https://www.python.org/dev/peps/pep-0432
https://www.python.org/dev/peps/pep-0432

The Python/C API, & x] v 3.8.18

(o] A sl o] A A M A%)

Py_ExitStatusException (status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain',

n

"file=sys.stderr)");
if (res < 0) {
exit (1) ;
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

174

Chapter 10. s}o)® 273} 74




cHAPTER 11

111 718

gho] o] W& g Fe]of= BE Fto| A ALt ul o8 F2E 3= 837l  (private heap) = FHHH Y T}
o] ‘3]“‘711 39] el stol X H = g JJFE]X]"’ﬂ o R Ao g o] ot} sho]H W &g HeE| A= T,
AIWE S, AR B EE A4 22 B Aol Bele] (pFe SUE A2 AT OE 74 48
AA 3 Q& vk,

7Hg R FEo A, GA R A 9 AAY R HE A} A4S ZEsto] v el BE
ol A ol Bl & A Fst7| ol T F7ho] A=A SAF U AA w22 TIFa} 9, o 7H-4
AR WAL 22 AN ES 2 AR B E4ol T nT v Te Bel AL TALU
@]E o, AL v 2EYA] ST AR SE/F N EAT S YrsteR, A5 AA= Y HelA 224,
FEEE Qﬁﬂﬂﬂ— 2 A #elg Ut webA stol W R g HAe| A= 45 A2 AAE S A
LR S P EEE LT REE CEELN =Y

gtol A 3] = A E Z 2 E 2HA ol -/]ﬂ Ty W, A= FJ R R B st AA 22AHE
FAH 02 2R, AHSAT AT S Grhe AL oS sH A o] F8 LTk shol A AR 7|k
HWEHHE AT F T2 o] Aol YEH Sho] H/CAPL 45 F3l 3ho]x vl 2] He] 2] 8 o
we} a8 U o

H B2 &S 38}, S A A C ol Bl glo A WE W T4E dholx 7“Zﬂ°ﬂ tﬁﬁﬂ A 3YstA] gkof
oF3Utl:malloc (), calloc (), reallo () 2 free ( _‘1371] 5]'13]"1] Az g2 g Es T+d3
L ol 7] Wl C Aol Shol 2 vl o] AelA o] £ 5ol HAT] AHAD AIAE &
gk 2 the Al Ale} 2ol iE HH o' C glol Bl g @FAE AFS St Wk E52 A A

st A g = syt

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
..Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;

(TH& SOl ATl A1)
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free(buf); /* malloc'ed */
return res;

o] o) A, IO W o )3 ] 2] 83 C ehol 1
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o] ®7]:
PYTHONMALLOC 7 W4

PYTHONMALLOCSTAT
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A 2 pymalloc 2} 2| o}#] 1 (arena) 7} ¥HE o] & wfj ujc}
AE A4 she ol A8 4+ AT

n
riot
o fu
rE
>
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11.2 94 vz Aejso]»

O3 &4 A2 Alad @At th st e s Ut o] # s T4 2= dANA, GILSE FAT 8+
As Y

7|5 A W 2E dgAts oL 342 ALYt malloc (), calloc (), realloc () & free (); 01}
EE QAT malloc(1)(XE=calloc(l, 1))S =St}
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void* PyMem_RawMalloc (size_t n)
n vl EE T3t T wWE Y E 7he] 7= void*x F Y ZAEHE WA, 83 o] Adfsid
NULLS ¥H3Hghy o)

void* PyMem_RawCalloc (size_t nelem, size_t elsize)
3717} ZYZ¥ elsize B} ) E 9l nelem 71 2] QA E &35t o 22 g 7te] 7= void* B 2UHE
HEekal AL}, @ 4 o] Ao et NULL-S WUtk R E =022 273 YT
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void* PyMem_RawRealloc (void *p, size_t n)
p7F AR R B 2718 nutol ER 2 TH U §-2 o AT A2 =71 gt ol
Ae HAE A 5T
p7FNULLO| ¥, &2 PyMem_RawMalloc (n) 3 55 @ UTh nol 03 2o, wR2e 559 37+
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ofl
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2
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th st o] A T Zof o3l vEEE F o] of oF Tt
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TYPE* PyMem_New (TYPE, size_t n)
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e “+ YW 1”: PyMem_SetupDebugHooks () o 23] A X

11.6 W2 &
W 3400 =71

PyMemAllocatorEx
| &2

SRR S E

3l

Y5

=3

(),calloc (), realloc () ‘3—! free ()

gl 85 @9AE 7leste vl AR E = FE2A. FRA s W R 27 A5 Ut

11.5. 712wz g

A}
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I B

void ¥oix A A= AgE A5 A9~
=

void* malloc (void *ctx, size_t size) H2g EES gt

void* calloc (void *ctx, size_t nelem, 002 x7|3lH R BEES I

size_t elsize) sh ok

void* realloc(void *ctx, void *ptr, size_t HE2g EEg adgdstA a7 A

new_size) syt

void free(void *ctx, void *ptr) v 2 E=5 A gyt

WA 3594 HA: PyMemAllocator F+Z A9 o] &0 PyMemAllocatorExE B I 2L calloc
A7) 278 Ak
PyMemAllocatorDomain
A =W S A o AHSEH = A, =H <
PYMEM DOMAIN_RAW

=

ani]

* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc ()
* PyMem RawFree ()

PYMEM DOMAIN_MEM
Sk~
=T

* PyMem Malloc (),
* PyMem Realloc ()
e PyMem_Calloc /()
* PyMem Free()

PYMEM DOMAIN_OBJ

LI
* PyObject_Malloc ()
* PyObject_Realloc()
e PyObject_Calloc()
* PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
ARd =gl v £ FAE 7HAF U

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
AR89 =re WEe] &5 EAE A
A SFFAF= Oufol EE @ S ) "f%d NULL©] o} Z 21§ & uk3a oF gh ).
PYMEM_DOMAIN_RAW =W Q18] 3¢, &A= 28 & bdsfof gyt @847 559 o GIL<

A s yTh

A EF2L7E Fo] ol (o] A SFAE &R & O H), PyMem SetupDebugHooks () SF4E &
Al

Z5ho] Al B 9ol Tw 2 5 ThA] A A s of T,
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void PyMem_SetupDebugHooks (void)
stolH v 2 2] &Fa} ol Q= WIIE RASH] 98 &S AR dh
Mz 39 wRas vlo] E 0xCD(CLEANBYTE) & YA 1, siAH W2 = volE
0xDD(DEADBYTE) 2 MY AUt HEg BEEL “ZX % dvlo| E”(FORBIDDENBYTE: H}©] E 0xFD)
2 Seae] JdEUTh
A A2 Ak
o API 9|8t &-X], ol: pyMem Malloc ()°] &Fs WA sl & Pyobject Free ()
- W5 A= ol 7] 2] (3] AT ER)
o WH EF FHoll 27] A (HF] LHEER)

e PYMEM DOMAIN_OBJ(¢] : PyObject._. Malloc ) <2 PYMEM_DOMAIN_MEM(<
PyMem_Malloc ()) Ev Q19 &2 47 SEE wf GILO] F A= =4 &<l

g 7F A S, T 1 F-2 tracemalloc RES A3t MR 8] BE o] Idd o] Eg o] g
7FA & U T tracemalloco] stolH W B2 @FZ F4 FolaHEe EFo] FHF vt EFo]~
Wo] E AT

stol o] Y1 R E A HAotd=H o] H 3 =
£ AHg3to] Dela REo A AR sho] Hof
HA 36004 WA o] Fr= oA A REA AvdH & OWOHH 25k ol # 71 A ot
W, Y Z2 o]A| tracemallocS AF&35lo] W2 g BEEo] &y 2o EF O])\Bn = 7FA & Uth
T2 £ o|A| PYMEM_DOMAIN_OBJ®} PYMEM_DOMATIN_MEM =W Q19 st4=7} &4 u] GIL
< A Ak

B A 3.80 4] ¥ 7 : n}o] E 3l H 0xCB(CLEANBYTE), OxDB(DEADBYTE) % 0xFB(FORBIDDENBYTE) =
Y=L CRT U B Imalloc() Y free () 2L 7S A2 EE 0xCD, 0xDD Y 0xFDE WA= A5

ST=8

EW

o

11.7 pymalloc &%=}

stol o= o] g2 22 (5124o] E o]l Aol H A3LE pymalloc T3A7F 5 U th 256 KiB
o 1A A7E Zre “obd U(arena)”Bh= W R B wfF S AFSEUTE 512 vlolERTE 2 @99 7
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thA|H Yt

Ho &

pymalloc & PYMEM_DOMAIN_MEM(% : PyMem_Malloc ()) PYMEM_DOMAIN_OBJ(%]
PyObject_Malloc ()) =W 7|2 329Ut}

obelut @A the B4 A YT

e AE QoA Virtualalloc () ZFVirtualFree (),

* }\}%@‘T— 9% ° U:] mmap ( I’J—munmap()
o 12RO malloc () free()
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11.7.1 pymalloc o}&|v} Sz} A&z} A 2]

B A 3.40] 7}

PyObjectArenaAllocator
obel i} LA 71t bl AHgH = 22A. o] T2A N E Al A =T dHUTh:

I B
void *ctx A HA AXE AGH AL A A
=
void* alloc (void *ctx, size_t size) size A} o] E 9] o} U5 &gt}
void free(void *ctx, void *ptr, size_t olg| UE S| Al gyt
size)
void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
opelv} &8 AT,
void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
obelu} A2 AR P
11.8 tracemalloc C API
B A 3.79] 7}
int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc REIA dYH fRg E2S =A3H ]}
A 08 WA, o2 7F WY (FHE AP A2 IR B R AT -1
uFal 3 o}, tracemalloc ©] B]| & A 31E Qo™ -2 & wi3key o).
W2 B5o] ojn FAHWY, 7|& FAS BAFYh

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
tracemalloc REol|q B39 vne 823 24 s|AFUTh BF0] 2454 God o FAE

SHA FE Ut

tracemalloc ©] B] &As}E| 9l o™ 25 WkEstal, 18 A

5

o™ 0

o
T

1 8Hg L o)

11.9 o

e h e AN A whe A GUTE VO W 7L R AR 4 G e AHE sl sl Al ol BB H =S
thAl A G5 U ek

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 A P AFS A 2e e
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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;

99 % 7 ol A, M3 s Fg 2L QTN S5 FRE B 2R feI AN L. AR, A T
YYAE EYT A Gol HAL FlEES
AL A5, g 2= A AL E Ao ele 7 ow], 2
Aol che FFAE EF3/] ol A% A (fa)Q) A 02 FAH UL,

2

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 () */

gtol A oA GA HEE EFS A3 A% g5 ol x, oM AA = Pyobject New(),
PyObject_NewVar () W PyObject_Del () 2 &= 11 ) A Ut}
AN

A
OJAEL CEMER AA F2 Ao st FHstE Aol that v ol A A2 Ayt
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CHAPTER 12

AA & A

ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

121 ol A A B3s}7)

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| 2 & 3H A opE F 7] 22 27|33V tt 27|39 AA =
QLSS T} npeo] AR 7F =2 7H) A A 7)o Fo S et W, A 719 A= = A A F el
FoAEUTH AR e Bt GFE RA Sk

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©) -2 PyObject_Init ()7} +3q3t= BE AL 33511, 714
7] AR do] ARE x 7|33t}

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C +ZA & TYPET} vtol A & A A typeS AH&5Fo] A 22 uho]d A
dFdut stold AR St 2 FoH A S BEE 27]§]rﬂxl EuUTh AAY] Fx Aee 1
AUtk ml2e] &3 27 3 A tp basicsize BEONA AP Yt

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C -2 A 3 TYPET} v}o]l A €l & types AL-&5to] A 22 ol AR S
gyt stold AA s H =2 %‘Jﬂﬂ d2dz & x7]§}ﬂx] dsUth 9E MR E TYPE
F2A ) A8 typed] tp_itemsize BE &l Fo]RA A 7|9 size ZEE FH LI} o
e ANETATA $EU, FEEVED 218 A4 5 ATk Lo Wl 2
EF AW, WY D5 Bl Sol, Mme el B0l FARUD

void PyObject_Del (void *op)
PyObject_New () Y PyObject_NewVar ()& AH&38t AR o & W R & siAFUTh o] A2

O il
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QurA oz AA 9 Yol A4
A7 oy B2, o 32 Fof

PyObject _Py_NoneStruct
ol ol A Nonel 2 =25 = AA. o] AA e £AH R F715 £ Py_None AR E A8l Al
o 2= 3| oF g e

o B

PyModule_Create() &3 R E& @93t whFUth

AUt vlEe) 7 B FE oA
gy,

tp_dealloc A E|7|A &
AR BEof A2 A £ 2

At
A
-

12.2 35 AA| -2 A

vhol H o] A o Aol AHEH = B2 F2A7F A5 T o] Ao A= o] 2] g L2 A& AFS W ol A3l
Ay ch
B E golx AA = %—QL@EE AA Y WEe Y AZFoNA AL+ A= FHFULh o2
PyObject® PyVarObject LT ZAIH W, ThE EE vfol 7“:414 oA, AH B HFH LT,
AHEEE YR IR 5—}%‘% 3 gyt
PyObject
BE AA B2 o] o YT o] A sto|xo] Aol hst ZAEE AAE HFot=dl 28
St ARE 238t FPUnh gdbdl «dega” ‘:“‘:01]“, AAY =z Aot @ AA o o st
ZRAE W ZFFH YT AAE pPyobjectE AAH AL JA, «'JrOVH A st RE XAHE
PyObject *2 N 2AE & 4 Q&5 Ut Py REFCNTS} Py TYPE Bl A 25 A}2-3Fo] Wl v of] M A 23] oF
Eiasi=g
PyVarObject
o] A& ob_size -QE% F7}8h= PyObject9 ﬁﬂ%ﬁ%‘:} o] A dolgt= g 7HA A A ol vt
A& Ut} o %% 3}o)W/C APIY| VENL R k5 UL} Py REFCNT, Py TYPE R Py SIZE

W OLE e A ehel el oA ook o e

PyObject_HEAD
2ol 7l W17 b AR S Yehile Al2e Be A% ol A8 & v) 22 ¢ T PyObject_HEAD
Az s ohg st 2ol 2k

PyObject ob_base;

9 pyobject A AE FRIFAHA L.

PyObject_VAR_HEAD
Ax~druirt doj 7t the AAE et E MEL FS AA T of AHE= & vf3 2 9]yt PyOb-
ject_ VAR_HEAD ] 2 2 & t}-2 3} Zho] 45 Ut}:

PyVarObject ob_base;

9] pyvarobject AHAE FRIIAA L.

Py_TYPE (0)

ol jm 2= g}o] W AH| 2 ob_type WH o] A A3 E o] AF2E YTt thgo g 835U}

ol

’ (((PyObject*) (o)) ->ob_type)

Py _REFCNT (0)
o]l 2 sho] M AA 9 ob_refent Wulo] AA2ste o] AR YT Lo SE UL

’ (((PyObject*) (o)) —>ob_refcnt)
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Py _SIZE (0)
o] A Z = Fto] W A9 ob_size WH o] AN Aet= o] AHEF YT TS0 2 S Ut

(((PyVarObject™) (0))-—>ob_size)

PyObject_HEAD_INIT (type)
o] AL MzE Pyobject B 2713 oz AT = uaz YU o MlazE the o gy
T}

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
o] AL ob_size BEE X331, M2 PyvarObject 9 7|3} ko 2 3-AE =z =z J Yt}
ol MaE =tk o SFH UTh

_PyObject_EXTRA_INIT
1, type, size,

PyCFunction
4 sl gl
052 46}1 stel ghe whakghh ukak ol
o obUI ™, ukeh ghe shol o] =B W o) ukek g
Uk
PyCFunctionWithKeywords
X ™ o] METH_VARARGS | METH_KEYWORDSS! jo]¥ Z8]ES CE F 8=t AFRH = a4 3.

. o] P9 %‘—’Ft 708 Pyobject * v 7|
NU LLO] , ol 7k A 45101 A ofoF T th NULL
1o Hz«ngp} St A 2$ 222 ulgs) oF

_PyCFunctionFast
Mol METH FASTCALL Q1 3to]H F8{ES CE 783l AHeH = &4 .

_PyCFunctionFastWithKeywords
A o] METH_FASTCALL | METH_KEYWORDSSl 3ol 28 &S CE Fdsl= o AFe =+ &4 3.

il

PyMethodDef
FZY o] M EE 7lgste ol AMgEH = F2A. o] FRAE W e 2= F Ut

= Cc3d B
ml_name const char * | WA E 9] o] =
ml meth PyCFunction | C 3o o gt Z <l E
ml_flags | int SEFAYHES

ml_doc const char ¥ | E2~EZO Y& 7tgjzl Yt

nl_methi C 84 TAHYULh B2E Gol T8 + AAT, G4 pyobject B BEFUL. 57}

PyCFUHCtJ_OHO] oUW, Autd &&= v A £ 233 Yrtl pycFunction©o] A WA

7] MEE Pyobject *2 FY e s, ARt o g M THL self AA] EH CHS /\P*Qhﬂ‘%‘jr
.

M Eel2es TE FF oIy Ak

=
ml_flags == 0L ZYI2E X T 5 JE=vE I =Y
FHe ek
AR QAAfel TR W] 7FA] 7] B E A F o] 9l
AT N A4 dHUTh 1A F 6719 &
METH_VARARGS
o= WM E7}F PycFrunction Bl WAl 3 & A YUTh T4 F WY Pyobject * Fhe 7l
mwu} A WA A9 self AAQUTH B T A%, wE AL F 84 )
AR (FF argseh FUh & BE AAE AAYUTh o] W Mg dutgow
PyArg_ParseTuple ()oY PyArg_UnpackTupl

i

47
ﬁr{

o

30

fy

<

I
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METH_VARARGS | METH_KEYWORDS
o] 2] g EF/H——’-7]' AeEwAAEE PyCFunctlonWLthKeywords 3 olojok gt} o] 4= A A9
] 7l W4 7]ﬂ]51'\/]r/} self, args, kwargs. 91 71 Al kwargse= BE 7| ¥ = Q1 xe] g Elo] AU 7| HE=E
A=7E ‘313‘:4 NULLY = sy th v/ s 9" 0% pyArg ParseTupleAndRKeywords ()5
Ab-gsho] A2 g Ut

METH_FASTCALL
A QA A Gt wE £E 3. A=Y ¥ pPyCrunctionFast YU A AR w7 4=
self o] a1, = WA w7} M= AAE YER &= Pyobject * 3Ee] C wj g o] 1, Al HWH v 7 =
N EERIE
o] A2 A gk APIS] K7} obd U th
W 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 vector-
call 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] A Al gtE APIS] AF 7} obd U T
B A 3.70] F7}.
METH_NOARGS

7| W7t Qe WM = METH NOARGSEEHJ_E U&‘QO{ o, Qx}7} =] Qx| Bolst A g 7}
A5Yt} pycrunction @olojok Tl A WA 7] A o]2e AulA O g selfol W RE o]}
AA AxrE 20 th8t FRE HEF L RE 20 THMH UH N ¥4 NULLY Y T

METH_O

"O" QIA}E PyArg ParseTuple ()& &3t Al @Y AA A7 = v E= METH 0 &)
22 4d & 4 A5 Ut PyCcFunction 8 o] a1, self v 7H Hp o &l AAE YE = Pyobject *

rO

o) F A4SE 5% 708 Y ol A8 A 9 Zelael WA Eek B A8 al il Y e ey,
R Eo AT Bol = AEE F ATk ol e 2o F H o) S Fol Ao o) AT
9%t

METH_CLASS

HAER G Aadartobd 3 AAZE A AR wi7) sl = AP Ut classmethod () WA
St 2 A1R 3 u) TS o] x| = At S AFSE Z A Uﬂ/\']E(class methods) S =+ ] AHEH YT
METH_STATIC
AR g AAB AT} old NULLe] 3 WA v/ 42 AGFUth staticmethod () W 34
E AL T u) BEo) A= AT F A A A v A T (static methods) S THE = o] AHS-H U Th
St g2 e 22 A S o] S 7 U2 FY Al A =7 225 EA & Ao
METH_COEXIST

71E Ao Al uﬂfﬂzﬂ 29 Uth. METH COEXIST7} 9 oW, 7| Bk ntEs = Foj 2 Ay

y

He AYUrch &2 87t A= HolE Aol 2xFug ]% £ sq_contains 52 EA =

__contains__ ﬂ"‘: 3 A A= E AL T2 o] 59 3l PyCFunctionS 2 & 6]—2] okt
Z 27} x*./]ﬂ , PyCFunction o] 2 5 A zt2]ol] R =5 31 & X3 FEFth o] PyCFunction o
et T =] g o A7 TR HASE ] 7] dj&Eoll & duth

PyMemberDef
C 7z Wwol 3 g3k F o o

fm

JHE

i

s 2A. DL e 24Utk
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= C3 o v]

name const char * | W] o] &

type int C FxAol = Hno 3

offset | Py_ssize_t | W7} YJf AA| LAl $] X 3H= vfo| E T 9] @ = Al
flags int LE7F 7] AERAA 7] 7Fe A & YEd+= S v E
doc const char * | SAE® ] Y&S 7| Ut

type® ThFR C Yol AT 3he B2 T_ WA F Sk 5 vtk Wik shol Aol A 42 g
W, 558 vhol W Yoz Wakd o,

3R o] 5 C3
T _SHORT short
T_INT int
T _LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBJECT PyObject *
T_OBJECT_EX PyObject *
T_CHAR char
T _BYTE char
T _UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

W 7 NULLY o T_OBJECT+= None< WH8H&}al T_OBJECT_EX+= AttributeErrorg W3 A7Ith

= Ao A T_OBJECTS} T OBJECT EX7} tFEU Tl T OBJECT EX7} T OBJECTHT} W olEEH

Eoﬂ 3l del ¥ A}2S o Ll xiﬂa}ui T_OBJECTHE T} T_OBJECT_EXE AMZ3SIA Al L.

flags+ 22719} 81 7] BAAE 938l 00] Ak, §17] A8 BAAE 913 READONLY ¥ 5~ Y5 U T type
o T_STRINGS Al-&3lctE= A& READONLY =&}, T STRING ©] ©]E]:= UTF-8 2 3| A1 ¥ Ut}
T_OBJECT2} T_OBJECT_EX Dﬂj‘ W uk AR E S g}’g Uth (NULLE AAFH Y.

PyGetSetDef

ol thol = E HE] 2 MM AE AoJst= L2 A|. PyTypeObject.tp_getset €50 A=
EESATS

9= [cq [ o
name | const char | ] EZHE o] &
ES
get getter AEZYHEE I=CTF
set setter AEREE A AAISt= A C g, A H ol ERREE €17
Ag Ut
doc const char | A =X~EF
ES
clo- void * getter 2} setter o] 5= 7} tf] o] E] & A| & 5}= A Bl A Sh= ¥ Q1 E
sure

. BEAA 72 189



The Python/C API, & x] v 3.8.18

get @ e Pyobject < Hi7) W (A 2® ) 2}

t}:

H closure)

£ wolE gy

typedef PyObject * (*getter) (PyObject *, woid *);

=
IzE

433w A

WobE itk

nhaha) a1, A

set &= F /N8 pyobject * w7 (A

dofsid A A o 9 o 37 nuLLS WhHebsl oF gy ot

~Ra9 ART HY TS

FOE(AHH closure) S

typedef int (

*setter) (PyObject *,

PyObject *, woid *);

JEP RES A oF e A9 T

~12 wheka) of Tk,

o 2] 2} A

12.3 3 2

obulE shol W AF A A" Mg F e
PyObject
WP shol 4l S8 Z2 o] FujE =7 4

28] ApA| 2t 22

QAN R R YR 4T 7

PyTypeObject FZA|.

2202, =

_*() e yType *()
2 A

fuN

< Wol Al&stA

A w7} W4 nunLg Ut 423 02,

T2A T = M2

=
b;:}'“r"a

[o)
e

32 3o s

) 5k

1
o,

59 g2 A7) w2
£ 2

T2AY Z‘l%ME‘r:
AHgste] § AR S A 5 AR

Uttt o] AR = AA Y =& HLNJ
32 TASE P B Eo] U FL T
2% A 7} ek

FECT xE ol ZH7] F 9 7]7%3%%—%5':—% TG o] AdoA= @ A Y 2=E AA S

AoEUth ZEE FXRA A e SAHE A g T

Tho) 7he 2 9o, o AHL PyTypechiectd] oMok gl tha B ES AT TH

1231 7k Fz

“tp {_;..}E\.”
PyTypeObject &% 2 EFHAT/oEZGHE A

Ez
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 * RS %
tp_repr reprfunc __repr__ X X X
tp_as_number PyNumberMethods * RER==-3 %
tp_as_sequence PySequenceMethods * RIEESES %
tp_as_mapping PyMappingMethods * ANHE E&F %
tp_hash hashfunc __hash__ X €
tp_call ternaryfunc _call__ X X
tp_str reprfunc _str__ X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X G
Tk 3l o] A]of] Al
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FE 1 - oA F o] AN A AL
PyTypeObject &' 3 EL A E/oETgRHE A
Ez
QT DI
tp_setattro setattrofunc __setattr__, __ delattr__ X X G
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long XX |7
tp_doc const char * __doc X X
tp_traverse traverseproc X G
tp_clear inquiry X G
tp_richcompare richcmpfunc I, _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 descrsetfunc _set_,_ delete_ X
tp_dictoffset Py_ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X 20 ?
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
1335 olo] & g &Rl (AFHALR) A 3] %% ekt 314 2% (angle brackets) $Foll Y= o] 22 97 Agow
F a3 oF “E}HD} W 3 (square brackets) 2F9] o] 52 U F HEJUth (FFAE w) “<R>"+= B=E7H B4 A& SFYTHEFEA] NULL
o] o] o] o g oh).
2 (a:
“0”: PyBaseObject_Typed| A%
“T”: PyType_Typeol 47
“D”: 7123 (£F I NULLE A3 E 39)
X - PyType_Ready sets this value if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? — PyType_Ready may set this value depending on other slots
Also see the inheritance column ("I").
“r
X - type slot is inherited via PyType_Ready if defined with a NULL value
% — the slots of the sub-struct are inherited individually
G - inherited, but only in combination with other slots; see the slot's description
? — it's complicated; see the slot's description
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COUNT_ALLOCS7} Ao H ¥ th2 (W7 F8) B=x AT

e tp_allocs
* tp_frees

* tp_maxalloc

* tp_prev
* tp_next
AB &%
5 3 S5 HAE
am_await unaryfunc __await__
am_aiter unaryfunc __aiter__
am_anext unaryfunc __anext__
nb_add binaryfunc _add__ _ radd__
nb_inplace_add binaryfunc __iadd__
nb_subtract binaryfunc _sub___ rsub__
nb_inplace_subtract binaryfunc __sub__
nb_multiply binaryfunc _mul___ rmul__
nb_inplace_multiply binaryfunc _mul__
nb_remainder binaryfunc _mod__ _ rmod__
nb_inplace_remainder binaryfunc __mod__
nb_divmod binaryfunc __divmod__  __rdiv-
mod___

nb_power ternaryfunc __pow__ __ rpow__
nb_inplace_power ternaryfunc __pow__
nb_negative unaryfunc __neg
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift__ _ rlshift__
nb_inplace_1lshift binaryfunc _ Ishift__
nb_rshift binaryfunc __rshift__ rrshift__
nb_inplace_rshift binaryfunc __rshift__
nb_and binaryfunc _and____rand__
nb_inplace_and binaryfunc _and__
nb_xor binaryfunc __XOr__ _ rxor__
nb_inplace_xor binaryfunc __XOor__
nb_or binaryfunc __or__ __ror__
nb_inplace_or binaryfunc __or__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor divide binaryfunc __floordiv__
nb_inplace_floor_divide binaryfunc _ floordiv__

th2 3l o] A o] A%
YH SR YRt EYRE 23] AAE B8 RA R &5l FAHAL
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£ 2- oA ol Ao A A%
=% 3 EFWAE
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__
sqg_concat binaryfunc __add__
sq_repeat ssizeargfunc _ mul__
sq_item ssizeargfunc __getitem__
sqg_ass_item ssizeobjargproc __setitem___
__delitem___
sqg_contains objobjproc __contains__
sq_inplace_concat binaryfunc __jadd__
sq_inplace_repeat ssizeargfunc __imul__
bf_getbuffer getbufferproc()
bf releasebuffer releasebufferproc()
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&5 typedef
typedef i 7l s HHEHy
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 *
194 ' Chapter 12. 73 -3 2] ¢
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AAG L okl &% pedef T FEHAA L.

12.3.2 PyTypeObject # 2]

PyTypeObject®] FRA| B9 & Include/object.hollA S F JF U IR HYE 930, th=ol
& whEgh o)

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_ offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;

PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */
hashfunc tp_hash;

ternaryfunc tp_call;

reprfunc tp_str;

getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */

(FF= sl el Aol AI%)
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(o] A sl o] A A M A%)

getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
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;

} PyTypeObject;

12.3.3 PyObject &%

@ AA F2A € pyvarobject FEAE FFF UL ob_size BE+= 54 P (type_new () o o3l H=
ol Ut AREH O 2 class ol Al EEHUTh ol AFEFUTh PyType Type(ME &) tp_itemsized
Z 71815 ol Fo st Al e, 2" 2 (F, @ AA) = W= ob_size BEE 7FAoF 2 S Th
PyObject* PyObject . _ob_next

PyObject* PyObject . _ob_prev

o] g x = w32 Py _TRACE_REFS7} A AL ujvt &)k NULLEJ 2713 =
PyObject_HEAD_INIT "fa 2o &) Aejguct FH o2 &gd AR A, o] d=+= 4
NULLE fAF U 502 39 ARe) 2, o] £ BEE A E o] 9 RE eholu Az
o|F WA g2rE AZS= d AHSFEUTH o] A2 S U A FH o= AHEE & AU FA
L3 AE2 37 W4 PYTHONDUMPREFS 7F A E wfj A s o] TG uff o] 1 3] S sk= AAE QA4

sk ATk
A%:
o] BEL A1 go o F55 A GHUh

Py_ssize_t PyObject .ob_refecnt
0] A& PyObject HEAD_INIT |32 o5 182 27|39 & AR A= 34Uk AF o= o
d 3 AA L B7 F A" (ob_typeo] & O 7 7= A= ﬂzi 7HEEH A ‘{’%’5‘41’%-
JesAos 99E g Ade] 49, dadar Rz AeER L,

As
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o] 2= A H Yol o5 FEH A s yth

PyTypeObject* PyObject . ob_type
o] A2 3 2] &, = e} & (metatype) Y YT} PyObject _HEAD_INIT wjZ Zof t)3l QIR 2 % 7]35}5
o, g2 dRA o' ¢PyType Type °l o oF gt th lr’ﬂ U (Ao %) 9= oA AHE 74538l oF 3t
THORE R M5t A REY B, ALY 12T 273 A7) ok Bt £ @‘/]‘3} wehA,
AL NULLE PyObject HEAD_INIT A2 ALe}l, thE Z}?.ﬂ < 5337 Ao ' 2713}
T A Fe A BEE PAIH SR 27|38t A YU o] AL dutd o g th3 3 o] —rs“g Yt

Foo_Type.ob_type = &PyType_Type;

o] A S vHE 7] Aol S8l of GUT Py Type_Ready () ob_typeol NULLYIA] Selah 1,
JEGH v ol FH 29 ob_type BEZ Z7|F3UT) PyType Ready ()=00] ofyd o] A= &
W73 sHA] ks U th

A

12.3.4 PyVarObject &%

Py_ssize_t PyVarObject .ob_si ze
340z AFE Y AA 49,002 275k gtk FHoE B g A 4, o Do
SR EN RPN

As:

ol A= A H Yol ol FEHA AF U

rlr

12.3.5 PyTypeObject &%

7t & Fol= A5S Agsts Ao g5yt BEZINULLE AAE W) PyType Ready () 7} 3He A3
T AL, T2 A= s uTh (PyBaseObject Typed} PyType Typeol] AAH we Ay} g3}
Ao g 71 B e g Aol oAl L

const char* PyTypeObject .tp_name
Folgol £RANUL-F5 2AI3 7hel71& 8. 25 A4O2 QA2 T 5 9= 39 3,
T':x]’ = A =2 lu,:LHOﬂ A, 25 B °1E°1°1°F?J143‘r Wadel 4%, 4A ¥
gyt 2E] EH?VM AHE B U‘: old, AA JH?]ZT o5& A EE o5 dF AUt oS S,
I 7] A p o] A H 3 71 2] gof] = E%MOﬂ do | teh= B2 tp_name 27|3A7F"P.Q.M. T"
.
Ao IE J AA 9 A, A @ ol olojorstH, BE ol52 @ 92l 7] ' _module_ !
ﬂﬂiiﬁﬂﬁi A4 .

.
odute. ool ez AN T 9o, v A T RE A nane. oS B

A2 B YUk

Aol god, AA| tp_name == _ name_ AEZHEZ INAT 9 on,  module OoE
F/]HE“ Ao)= A st (Rl AR, 9 g BA AR A A e 8. o] A2
AHEY FE9F T Utk 22 SFYTh 38 pydoc & 2 THE BE APA o YdH A gH Ut
°] 2=+ NULLO|] oY ofoF Ut} PyTypeobject ()l FLsHA 223 BEJUnh (A= <
tp_itemsizeE AL staL).

A
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o] W= An ol o5 A5 A T

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject.tp_itemsize

o] =& AL Y A2 A 2718wl = W 2 ALY 5 A5

Z A Z2F 9 o] Y5tk 1A Dol AABAY FL (0 tp itemsize BE
O]’\H/\-/] Hol=00] ol tp_itemsize WEZF AFUT A Zo] AdxEHAe
QlAElAE tp basicsizeZ AAFEH = T2 I7E 71')\14‘_/}

7}1:151 éo] o]/\Eﬁ/\A 6‘:]_/] o_% o]/\Eq/\oﬂ_ ob_size .é:ﬂ O]Oiok -5}111 O AHE A _:,_7]_\5
tp_basicsizeo| N 33t7] tp_itemsizeZ T3 ZE Y Ych 017]/\1 N2 74]9/] “Zdo]” Jdyrl N

Ge QAL A28 20 ob_size AEo| ARHUTE ol91 7 A5tk of & Sof, A5+ 248
e 7] 913 29 ob_sizeE AF&3}3l, N2 abs (ob_size) ?JHD]— E‘:??} ?_]i‘;?ji ] %] ofl ob_size
o7k i A A s F2A 7 7HE Dol ke 2 OP"”/]D}(@ﬂ I 2E QO L2A=
IA Qo] A2EAE 2R 2 G A AEH 20 = 2u] QlEob_size I 7} 01"1/]1‘/})

il

+a,
j o] -7,

f oy

&“»‘
rin o

L il

H g7)d|= )3 E Pyobject HEADYW PyObject_ VAR HEAD(QIABEA TR AE A A= o) A

7] &

S35 2o 5] AAH Adxgxe] D7 285 o, o] 212 thA] £XSTHH _ob_preve} _ob_next
DE % EYPULH ol tp baciceized] /A8 Qb AT LHE PHL A w2 2
A ASF= g AFREH = Z2A 0 sizeof AAAE AFL3= AUt} 7| B F7) o= GC 3|5 =277}
=994 24yt

7 4 (alignment) o] &+ F31 A} b do] FHo 54 Aol AW, tp_basicsize §
]/\‘] T Fojok gt} o: 3 o] double HE S FdSE= 2 7]-7“?:}/\]1‘/]- tp_itemsizetx
sizeof (double) Y YTt tpﬁbasicsizeﬂ—s izeo (double)-/] e/t EE st A 22

ewie) 29l Ut (o] A o] doubled] Ad &7 Aol 2k AT T,
7 Aol An'ATt g BE Wl 4%, o] BE & NULLo] opy o] of g Th
A%

o]l BE+ A B Yol ol Hr g2 FEFHUTH Wo]aF o 00] ofd tp_itemsizeZ} QLOW, REA S
2 XNE YA tp itemsizeE TFE00] ofd o2 AAH 3= AL AT A G5t (o]~ 9
Tl met v=r= g h.

?—h

destructor PyTypeObject .tp_dealloc

ol 2~ ¥l 2 1}3 A} (destructor) S0 o) 31 = 21 E Noned} Ellipsis® A X ) 3 o] 3
AR AP G A A GE B BT D, o] BB Aok AU Th o A The

5yt

void tp_dealloc (PyObject *self);

A A e M2 FR L7108 o Py _DECREF () &} Py XDECREF () WA R o3 S &F Y
th o] Al Ao, 2R AE AT EAFA T, o] thgt FR glsUch T2 T4 A2EH A

Bk, (05 FRel A T Fol S Fete A FHE A
JNARAT AR RE R W E A b, B tp free T54E TEsN ok FUh FY A
7} A (Py_TPFLAGS _BASETYPE ZE| 1 B|EZ} AT A A& AP) tp_frees
th Al A &F Al 7] (deallocator) & A T& & 5 AUk Aa & A 7= A"
o AL E Ao]o]of st} ,_é?ﬂéﬂ- PyObject_New ()} PyObject_VarNew ()
S Al 5te] g E o d4utA © 2 pyobject_Del () o], JIAE AT} PyObject_GC_New () Y}
PyObject_GC_NewVar () S AFg3to] &= 9o PyObject GC_Del () YYTh
Al g o 2, §o] 3] S (Py TPFLAGS HEAPTYPE)O|W, &F A 7l= & S Al 718 €28 &
% 9 A9l 22 A48 Folof itk )2 [angling) T AEE 51514, ol DA S AL W

° tew 24U

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

As:
ol et AH Por FEH L)

Py_ssize_t PyTypeObject.tp_vectorcall_offset
st tp_call® o BEA QA kA ME F (vectorcall) TEEFE AHEste] AAE T &= A
T = oA A Fs oﬂ 3 e A ¢ =AUt}

A= ZdYa _Py_TPFLAGS HAVE_ VECTORCALLO] AR Y-S

3|

o
vectorcallfunc EQE L SAIAEH oA 2 ZAL 33}
_PyObject_Vectorcall ()3 Z&HYth:

flo ©

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

b
30,
[o
5

vectorcallfunc 3 Q1
A ke AN 2

o

_Py_TPFLAGS_HAVE_VECTORCALL®] A=
H tp_call® ZW FHuoh

Ste € Sdlae tp_callk AAs| ok s, oS
sttt} tp_call& PyVectorcall_Call® A A3HH

foi £
i ro,
Ly
.,
>
rr

o[-rl o,
i)
T o
£
rO

[>

T,

[>

i o,

_Py TPFLAGS_HAVE_VECTORCAL
o] vectorcallfunc &2} QA ==E
t}:
PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
tuple 2} dictol] Z+z+ F o] A § X 2} 7|} = QAALZ callable®] vectorcallfuncE & & 3t}
2=
=

o] &+ tp_call £XA AHEE7] A AYUTE tp_call® &H 3
Al _Py_TPFLAGS_HAVE_VECTORCALL EEHZE getA gtk AAE =&t d
PyObject_Call &5 5 StutE Al ARG S Al L

=

)
frt o
T% ox

2

H3: Yheap) Bl N B 22 ESL TA}E A2 VYA G5t A7} ol A T A
_call 2 AR, tp_calldt A4S o MEZ §49 AX 5 42 5 AFUTh

31 tp_vectorcall offset €39 Qu|E22 FA A o|n slo|A 3904 SAE A= oA
Utk W ZS AL-StE, gfol A 3904 T EE AT 1] 5 SHAA L.

W 38014 WA o] SFL shol A 2.x9] Q14 Ej ol A& AU Th Fhel 4 3.000 4 3791 A=
@]%Qﬁﬂtp_prlntiﬂé 35 95y Th

A
o] Bt tp calld @A AH ol o5 F4H Y
WolAdoA tp_vectorcall offsetS &Sy
3 Flol AN FH NHE FAWNAE TR Py TPFLAGS_HAVE_VECTORCALL Z#) 1E
4432 ool el AL

getattrfunc PyTypeObject .tp_getattr
get-attribute-string r<=of] o 1 A =4 & 3 1,
ol A== AAH s YT B W, tp getattro 9t LA AFIA W, A EBRE o5
A8tz 918 shol gl B AA thAl C AL L dobs ol

MNB o tp callo] NULLY ] A B &
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A%
% tp_getattr, tp_getattro

o] B- & tp _getattro®t A B Fof| o) FEHUTH AR F& AE FO tp getattr
tp_getattroZ EF NULLY wf] Bllo] AT oA tp_getattri} tp getattros BT AFLg )

setattrfunc PyTypeObject .tp_setattr

o=l AR AAE 913 ghaol ek HE A E e,
o == AAHANFT U AE |, tp_setattro G5 A FEHA L, A ERE |52
AE 57 918 shol A BAHL A7 A C AL L WolE ol T4 shel Aok T,

As

% tp_setattr, tp_setattro

tp_setattro ol A& . H 3L HqH 73 tp_setattr
o] Bt = tp_ S} A AHE ol o ALFH Uk AB JL& AH 39 tp Eu
tp_setattroZt EF NULLY wf] Hlo] AT oA tp_setattri} tp setattros BF AFLdU )

PyAsyncMethods* PyTypeObject .tp_as_async

C 5ol A o5l ol 23 05 7] o[l elole] 22 E2e Fdsks ARdw BdY AE2 THate
F7h A e Z AR, A NS 5] A P EAE RIS
WA 3.50] F7}: o] Aoll= tp_compare®} tp_reserveditd 5t}
As
tp_as_async BEE A5HA A 2HE AEE AEA 02 450U,
reprfunc PyTypeObiject . tp repr
W 34 repr () & T3 T tisk A=A 220H
X WL pyobject_Repr ()3 &5 Yth:
PyObject *tp_repr (PyObject *self);
ot BADIY FUTE AR E B ok YTk o 4H Oz, o] Y4t eval (o] HTE 1)
5 B o] 2o H 0o 28 A4 AAE WA EADS ek Tk ol 2] i
o, 1<t 2 AASIAL 51 2 Bl BARE ks o} s, of EALN A AR S W7 ke B
F23 4 glojok g,
A%
o) BEL AR Goz A5E YT,
7)1 &3k
o] 9= 2 HAEA oW, <ss object at sp> FA o EApFo] v T o] 7] A ssE= Y o] E
o, spt Ao v Ee] Faz A2E T

PyNumberMethods* PyTypeObiject .tp_as_number

et
Hl
%
_0|L
rr
Bl
N
-
BN
Y
2
u)
Y
]
r o
i)
o
i)
[
rr
My
_|>i

SATREZS TARE AR W BAE I
2 2 ol A AW g e
A%

tp_as_number AL A4H A AT ¥ Y=L Ao 4580

PySequenceMethods* PyTypeObject tp_as_sequence

NP2 2222 A AR #AY D=8 TS Sk T2A ) B TAL. o] =+
A2 AA _7,4_;(]]01]/\-1 At
As

tp_as_sequence BEE A4H A A, £3E BE A Aoz 45FUTh
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PyMappingMethods* PyTypeObject .tp_as_mapping
MEEEEES TASE AW HAE EE 2 oehe
A Fz=A oA Ayt
Az

tp as mapping BEE AR AW, 2 @E e AEA o FEH U

o
N
N
ey

BN
é
=2
=
5
]
r (o]
)
o
i)
|t
rlr
=2
o,

hashfunc PyTypeObject .tp_hash
W7 @ hash () & FABE ol e A g 9

MWL Pyobject_Hash ()¢ 245U T}

)

Py_hash_t tp_hash (PyObject *);

—1 32 AFA QL uks gho & wiEkE] A] ¢rolok T th; A Al ghE A4kt Bt oll E 7 g et
o o] & dA3tal -1 ¥l oF gy th

o] BEZF AAHHA oW (e Al tp_richcompareZt A A ¢ko W), AA| 9] A& F o]+
Al E = TypeErrorS WA AUt o] AL pyobject_HashNotImplemented () & AR dl= AT}

rIr

2 rl

o] dr = B 1 FHojA A HIAEL ALS X5t 7] Y8l Pyobject_HashNot Implemented ()&
“é/\]ﬁ,ﬂi/}:._ A 4 95T o] AL glo] W Fo A9 __hash_ = Noned} 253 Ao = 3|4
= 01, isinstance (o, collections.Hashable) ©] FalseZ 28}lE A ¥t&s}A4 &t wd)9
Ao u2 712 U Th- sho] M %9 2o AoA _ hash_ = NoneS HA3W tp hash SF 0|
PyObject_HashNotImplemented ()2 AAE Yt

As

J&:tp_hash, tp_richcompare

o] 3=+ tp richcompare?t A AH Fof o] FE5H Ut A B ¥ tp richcompare®}

tp_hash7} B NULLY w], B F & tp richcompare®} tp_hashs BT A&
ternaryfunc PyTypeObject .tp_call

AA EE< F o= Tl the A= 3 208, AA| 71 22 & 0] ok ™ NULL o] of of Tk A W&

PyObject_call ()3 ZHYth:

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

A%

o BEr An oz A5PYTh

reprfunc PyTypeObject .tp_str
WA AA str () S FHSE= ol tisk AR A Z . (strh ] A dolw, str() S 1
A= z"ﬂoﬂ TABAA L. o] BYA= pyobject str()E TEFA AA Ade 5
PyObject_Str ()& ol Ag7& T=dHh)
A& PyObject_str () ZEUth:

CER:
3

o 1o,
0%

PyObject *tp_str (PyObject *self);

e TAE Y U I E AAE wEs oF Ut T2 A FANAE, print () T5ol oS A2
Fdo| 7] wf o, AA Y “A53 FAE & o] ofoF ).

AL

o] A== AH FPo g FEH T

7183k
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o) = AATHA oW, BAAG BUL WG] A3 byobject Repr ()] EEF UL

getattrofunc PyTypeObject . tp_ getattro

AN EZHE 97| (getattribute) T=of] T $F A A 2 QA H.

AL pyobject_GetAttr ()3 & UTH:

PyObject *tp_getattro(PyObject *self, PyObject *attr);

AUt o0 7 o] T & PyObject_GenericGetAttr ()ZE AA3= Zlo] AUt AA A ERH
=2 2t QuAel e FAT,

X
ot ofy =

M

I tp_getattr, tp_getattro

of d= = tp getattrﬂr A ABE P g AEF U ME FY tp getattrit
tp_getattroZ} EF NULLY w] B F L w|o]AY A tp_getattrd tp_getattrod: EF A+
S3hh,

7183k

PyBaseObject_Type< PyObject_GenericGetAttr ()< AR}

setattrofunc PyTypeObject . tp_setattro

OJEHE AT AAE 918 5ol e A ElE

ML pyobject_SetAttr ()3 ZHUth:

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

E 3 values NULLZ A A 5lo] o] ERHEE A A|5l= A& WA A1 Ysfjof gt gutz oz o]
HEE§ PyObject_GenericSetAttr ()2 AA3E Zo] APt AA AJELHEE A=
Aukz ol WS At

J5F:tp_setattr, tp_setattro

o] I = tp_ setattrﬂ— A AB Poll g FEF Utk AE F9 tp setattrdt
tp_setattroZF ESF NULLY wf], A B L2 wjo] A3 A tp_setattrd tp _setattros: BF A+
FEN=)

7123k

PyBaseObject_Type= PyObject_GenericSetAttr ()& A& Th

PyBufferProcs* PyTypeObject .tp_as_buffer

WH QAEA 2B TS Aol HAH BEE EgelE 27 FEA B £, o] BE
SEEE =T PR

As:

tp_as_buffer BEE AEHA AW, 23 dEE/NEH o= FHg Ut

rlr

unsigned long PyTypeObject .tp_£flags

o] BEL TR Fol 20l HE Ao, A3 F2) 2 %4 4ol 2 8y oo & ey
th o E AE Oﬂ/\};@ O 2 A Z A A = ‘{’Q;O d ¥ AA (= tp_as_number, tp_as_sequence,
tp_as_mapping B tp_as_bufferg &3 FxH = FF F2A)Y 54 27t a2 e+
ol AL E U o2 2 1 H1E7}%i° , o] Zlo] HE sl § BEof HA|2shA] wofof shn] T4l
00| U NULL 32 2= Ao =2 7k ﬂo]:gqr/}

A
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vl o ,{\'\_,Q_E_ZL
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th R S EE EA R ASFUTh S, Hlo]ay o S
Q UL W, A B o] o] Zej T HEE 5T E“‘¥§_7<1]9‘r\_%%%ﬂ11315%
ZXﬂﬂ*oM—? d QA AEE U S S R EY wlo] 2 9 %kol g 2 A o o

1Ei$} A B FJoz BAH L) Py TPFLAGS_HAVE _GC &1 H] o_ traverseﬂ
tp_clear A= A AEH U, 5, A B JollA Py_TPFLAGS_HAVE_G EH:L B E 7} A A R
1 B O tp traverseQttp clear -‘;ﬂEﬂ-fXH‘G]-_L NULL & 3%% 2.

mi lo
0_4_4 o).,
odtt

—|—’

(ol fob T O,
PM o [”‘ )
—|—'

o, ﬂl

713k
PyBaseObject_Type< Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPES A} T}
H|E ufAT:

Dhg B S vz ) Aol s o] gLtk o] 52 | A4AE B OR Bo] eprlags W= %
A& AH5UL W3 E PyType HasFeature ()= J3 W2 2k} fE H S tp—>tp_flags
& £7100] ohyi7] BHel g o,

Py_TPFLAGS_HEAPTYPE

ol | E+= & AA AA7F ol EE wf AAFH U ol & 501, PyType_FromSpec ()& AH&
3t %ﬁii W03 F. o] B¢ OJ/\E%A ob_type BE+ Yol thst Fx 2 23510, A
AAE A7 RS0 4 of bé 7“%1] 7HNCREFH 1, A2~ A7 513 2 wf DECREFH Ut (o] = A B
o] e Ao AL A FHUth A2AE AL ob_type o] = 3= 3 2k INCREF U} DECREF
AYh.

AlS:

299

Py_TPFLAGS_BASETYPE
SJHIEE PSS UE g Mlojlag oz AgS ¢ s u] AFH YL o]
o] Poz ANH P& WE F YH Ut Java) “ﬁnal” 3 2 22} F-AFFU o).
Al
277

H]Eﬂ_/ﬁ)ﬁlﬂx] OJ-OEI:]

Py_TPFLAGS_READY
o] H|E& PyType_Ready () &3 3@ AA 7} &8 273 o) A PGt

Al
222

Py_TPFLAGS_READYING
o] H|E& PyType Ready ()7} 8 AA & 27]|5tsl= 5 AAFFE UL

Al
222

Py_TPFLAGS_HAVE_GC

o] v Ex AAZ} 7M¥ A RS AL u] AFFE UG o MEV AAHFHE, dxdlaE
PyObject_GC_New ()& A}ﬁﬁ}oq TS o A ofF 3}l PyObject _GC_Del ()—% A}%ﬁ}oq 313 &
ojof Ut} <=3k spu A =7 A Y A oy 2=

=
A AL 7 AR JF UL o] i|E ESEGC

tp_traverse2}t tp_clearﬂ  AA N A== FAIF T

Als:

Z—E‘—: Py_TPFLAGS_HAVE_GC,tp_traverse, tp_clear

Py _TPFLAGS_HAVE_GCZ# 1 B|Ex=tp_traverseltp_clear L9} A ALH Ut =,

AB YoM py TPFLAGS _HAVE GC Z| L W EZF A=A 43l A E 9] tp_traverses}

tp_clear YE7} 2A8F1 NULL 32 2t 4%
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Py TPFLAGS_DEFAULT

ﬂﬁtﬁﬂﬂﬂlik%ilﬂ1%@%Eﬂ%ﬂﬂ%%33%m5ﬂm5ﬂéﬂ@
Yok daA, o231 7 £ 334} Py _TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERS ION_TAG.

Az

(44

Py_TPFLAGS_METHOD_DESCRIPTOR
ol M| Ex= AA| 7} A A= A] -2 v A = (unbound method) 2] & 5 2HsH2 YERY U T}

o] 28 17} type (meth) ol A= A

e meth._ get_ (obj, cls) (*args, **kwds)(obj”} None©o] o}d w]) = meth (obj,
*args, **kwds)$} 553l oF FTh.

e meth._ get_ (None, cls) (*args, **kwds)Emeth (*args, **kwds)<2}F553oF
o

o] Zef 1 obj.meth () 2} 22 A WA E T Zof )3 2 A 3LE 7153 FUTh: obj.
methol] o8t A] “a A E WA = (bound method)” A & W5 2] ¢k th

WA 3.80] =7}
Al

ol 1= 9 Foll sl BEHA stk FFI ] B9, tp_descr_geto] A&5E wjnitt

S Ut
Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
o £ L= PyLong Check () 9F 2 Gepoll A Fo] WP HH Fef A A&stA hd
st ol A U o] 213 54 AAs PyObject IsInstance () 9 22 A AALE o} w5
Utk Wl A < A2 ?M B2 tp_flagss AEsHA AAs o duth, 2
2SR 4E et 22T A}B-ﬂ = AA A 3l of uhzt D}E A A5 ¥
Py_TPFLAGS_HAVE_FINALIZE
O|MIEE tp_finalize €F°l F FxA e 2 F Utk

WA 349 7}

HWA38FEH HA: JHZeH = tp_finalize X o] P4 G F2A O Jvhar 7Hg 817 wfZell,
o) o)1t te BeehA et

_Py_TPFLAGS_HAVE_VECTORCALL
ol HEx a7l HHEZ Z2EZS FET o 2FE Y AAS W&
tpﬁvectorcallfoffset% AZ3AA L

Al

L

=
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o M EL tp flags7t AR A o w A (saic) AH Fol AP A2 el
tp_call®] NULL®]1 A B & 9] py TPFLAGS_HEAPTYPE 9] @@Q A }% o] A B 3L o]
23 oA _py_TPFLAGS_HAVE_VECTORCALL= /&< th

3] 82 Py _TPFLAGS_HAVE_VECTORCALLS Ar&61A] kU th

L= =]

°|

i o] ek A A o] v sho] 2 3.90) 4 ThE o] 57 ¥ 7
of M 2L Ae T, Tl M 39 807 HES AN Fu S

4

%°i+7ﬁﬂ\‘43‘r3’_

ok o

B A 3.89] E7}

const char* PyTypeObject .tp_doc
o] ¥ AA o] P SAEDS AFHE NUL-F 8 C 22l that A9
A2"2o|A __doc oEFREE =SHUTh

AL
o] == MH Fof o) F&55 A FUTh

traverseproc PyTypeObject .tp_traverse
7Ha| A =3 71 9] A ghof| 3k A ' A ZRIE|. Py TPFLAGS _HAVE_GC EH I HEZF AR HE 39

7o TT
o vk AH8g U Th ABS a3t 25y o

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

2~
Hl
ro
n
%)
rlr
o
i)
ot
1o

ghold o] Zhu) A =3 A A ofl Th @ ApA| & A K= A

Al
tp_traverse EAE = 78] A =3 7] ] S I

5} LAY tp_traverse &4
o] AN FAL W45 2Bt 4 F B shol H A o

| sl Py _vISIT()E

Tl e/ e— E!Bi
e

SE2FYLh A& £, b2 _thread G B E T4 local_traverse () YYT}:
static int
local_traverse(localobject *self, visitproc visit, wvoid *arg)
{
Py_VISIT (self->args);
Py_VISIT (self->kw);
Py_VISIT (self->dict);
return O;
}
Py VISIT ()= FZ oo Foid 5 e W] s et TEF o FoJspyA L. self->key
W5 A9, NULLe| U sol H BRI w el A) 22 s se] AR D 4 et
HEE O, Ww 7E Abe] 29 4RV E 4 floke Ae ¢ HEts, g A9E A6l gc BES
get_referents () U‘”ﬂlﬁ% ZAEF AR A BRI Ale 5 AUk
AR tp traverse® FAT W, Q22T £GP F2E FA5E) Wl vk FE s of
Stk ol Fol, A ep_neakliot S5 Fof oFg 28 AN, And s o] o
Sk oFst 2 E FH ARF3KA 7| wEol HAE HAEE A Y= A (ip_weaklist 7} 7} 7] =
2)E PRAAL YT (P 2 PAEE G Fx FHE AL A5 A7 A5y
k2| ok 9l 2 E 2T} ok Aol glol = A AT 5 Yol A, 1 aEAE T oke) R 4ol B A 2 E
27 U h

Py VISIT()¥ local_traverse () Y visittarg 7] H7b o] o] &Y AL 272U T E o] &2
2 O] A mpA Al &

As
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.‘1-‘3—: Py TPFLAGS_HAVE_GC,tp_traverse, tp_clear

ol - = tp clear®} Py TPFLAGS HAVE_ GCEEHJ_ H] S} A A B Fof o5 A== Ut} 2

W E, tp_traverse W tp clear7} A B oA BF00]H 25 Ho| A oA AALH YT,
inquiry PyTypeObject .tp_clear

7}l A - 719 A 8] &4 (clear function) of] T3+ A B A Z ¥, Py TPFLAGS HAVE GC Z#| 1 H]

7F AR E AR A U A B v 25Ut

int tp_clear (PyObject *);

tp_clear AW T4 7 A S 7| oA 2§ w8 7] A oA 2 382 B AHE Yt &

Fotel, N agle) BE tp_clear §57F AFBho] HE B2 S Folok Fuith o] 2L M BT,

Aol AR koW tp clear FFE AT L. oAl E 50, FE FL tp_clear F5E FHTHA

oUTh RERORE B2 £80] 74D 5§82 5T 4 A/ WUk weba e el

tp_clear wwzi TEE EUNE CHE BN A% Ak 1AL T3 AR o

ﬁ
ke
Q
—
D
)]
N
il
—LJ
-l
_?L
A
_,Q
P
mlo
s}
o
o
Ho
rr
(]
e,
fy
A
v

tp_clears) 78 o chg o 2ol shol 8 AR 5 1
APA L o 5 W o) B 7 E QI & NULLE A 3 oF B o)

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

R AA= AN AP eleb A by CLEAR () WA RS AE8l oF i th: 2 e Ao v ek 21 E 7}
NULLE 448 w7hA] 4 A o )3 F2E g7 ghotok Tk ol i A8 Fold
=38 AA L NG A Ho] Aoje] Tol M TE TEL TS Aede] wAW BF S HWE 5 7]
W2 e (EFE AH 9 A9 sho|detol At okgl Fx FH O R Qal). 1 F TETbself
A B2 4 AThE, THE AAE Bl RS 5 Ak AL w7 5 AEE, THE AA ol
u]]ﬂ-leU}:/_/\]ZM] NULLO| 5 +& 2 o] 23T Py CLEAR() UHELE‘: ?_P,j??_ THZ LS

S a3,

tpclear W) BRE A2 £BS BE Aol ME], A2 <80 FoIT 5 G o4 EAY
ol i} sfo] 7‘4"1\—9} 22T AAE BT B+ st v, x3E B E stold AAE
AEstal, ¥ tp dealloc &7 tp _clearg T3S & ZA st 2ol AT 5 AdHF YT
gho] A o] Zhu] 2] =3 A Aol th gk ZpAgF B = A =2 ke 2] 3] Aol A 2S5 dF YT

As:
:7_-‘3—: Py TPFLAGS_HAVE_GC,tp_traverse, tp_clear

o] x = tp traverse} Py TPFLAGS_HAVE_GC Z |1 v|E S} 34 A B g of o5 A<= 1t}
ZY I8 E, tp traverse W tp clear7}FAH oA BRF00]H BF H| ]/\Uﬂ of| A A 5—,\—%1/]1’/}.

JF

richcmpﬁmc PyTypeObject tp_richcompare

=53k v] 2 4= (rich comparison function) of] o] &k A &1 & £ Q1. A2 t}-3- 3} 25Ut

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

AR Wi W= PyTypeobjectol o8l oA o) Aol HAFPUth
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o] & Bl AIH(LRHH 2R Py _Truel} Py_False)E WS of §yth vl 7k o= of 31|
P

%o, Py NotImplementedd WHslal, th2 o 3 7} 8 81 NULLS WH&Helal o @) 243 24
ok F o,
2 A4 tp_richcompare®} PyObject_RichCompare () Al A QAAE AR =& HoH
Yo
T W=
Py LT | <
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py _GT | >
Py_GE | >=
TR FTEAA AT T AT e 227 Z g Yh

Py_RETURN_RICHCOMPARE (VAL_A, VAL _B, op)
17 A3}l uhet, 40114 Py_Truel} Py _False& ¥ 3?}6114\3} VAL_A 9} VAL_B: C ¥ &L
ANAZ EAE AT 4 ook It (g £, Cinttf floatd 4= LFUTH. Al AR A=F=
PyObjectfRichCompare ()ANAAE 2= 03/3; 2 A& o}

W3tk gro] A=z 3lvh gntE A S7hehd o
o g 7} LA s, o &) & A A5t gh4roll A NULL-S WESHgHU o)
WA 3.7 37}

I+ : tp_hash, tp_richcompare

o] A== tp _hash} A A B Fof o] AE5F U A B 9| tp_richcompare?} tp_hash7}
—‘,:—NULLO]U:‘ MB 3L tp richcompare®} tp_hashE A<3ghh

7|83k

PyBaseObject_Type2 A& HE 4 9+ tp_richcompare +3d2 Al&gUth 1
Aol s, A4 a2 g AL A o v Bl o) AnAL o) FojF 4

Py_ssize_t PyTypeObject.tp_weaklistoffset

o] Fo I AT} oA F2F 4 oW, o] B 0K I % Fx ZPXE 3
o dlxadA FERAANAY 2 4"“ JUL?J"/]D} (o™ GC &l ™
PyObject_ClearWeakRefs ( ?J—PyWeakref *() oA AHEH
NULLE 27]3}% = PyObjeCt*d-J L7t 23e ol ok Pyt

o) BES tp_weaklistsh EEA WA S, TR Y AA AR o ThE kA Fx P 1E =

It

A

o) W=t A B ol o) 44 AT, ofeh EE FHL AEAAA L. A8 Fol o] 9 mAL AR
© 5 5Tk o) M Bo] Wo| AT hE ok A% B AE HAEE AL 7T P2
== A tp weaklistoffset2 o] WA B ZE, BA| 7} 5 #] 95 Th

Zojs oz B8 Gol _slors_ Aelo] gL, TAL Mo AY 3 oF A% 53 Aol Yo,
3l X P AEFE SFS A2HA R 7L AT &5 LZAC tp weaklistoffsets
ARt i e °k5]'7ﬂ F2E 5 JA YT

o __slots_ Aol __weakref  zhe= X0l TFHH, s X2 alF o] 220 R
O A2 P AEFETIHIL X LML PY tp_ weaklis toffsetol AZFH U
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o
z0,
|o
EE
ofl
rlo
=
o
>
o
=2
>

g9 __slots__ A Ao __
tp_weaklistoffsetg A&dYt.

getiterfunc PyTypeObject .tp_i

A 2] olE e olHE ‘&%ﬂL ol e A A 2. 2 A dAor o] o] a7
olgFEolEt= AT YU N A2E o] & flol= olHHEL 5 A

o] 4=+ PyObject_GetIter ()& 22 AHE ZH Ut

PyObject *tp_iter (PyObject *self);

A%
o WEE Au Yoz A&HF

iternextfunc PyTypeObject. tp iternext

o

¥

o]E o] B¢ t}S =S utstel= 5ol tist el A 2. AEL oS3 25

PyObject *tp_iternext (PyObject *self);

o|H & o] ¥ 7} £ 31 ¥ ¥ NULL-E HHEa of Pt} Stoplteration 97t AAE £ 5, 28R &
= Jdsuth o ol /b 2AstE, A NULLE BhEel of i th T EAE o] Fo A" aT}
olH ol H = Az YUt

OBl ol WL tp_iter BT B s oF ahul, W Fa (A] o Bl o] ] Ax' 27} obd) o]l gl
ol E] Q18 2 A 2 W8] o g oh,

o] Bt Pylter Next ()9} 22 AEE Zh5Uth
A
o] F==MH o7 ALF YT

struct PyMethodDef* PyTypeObject . tp_methods

Kl

o] o] ut YA EE MASE PyMethodDef 2 A2 A A NULL-F & v Goj] o 3k A& A

el gEvich MAS AaYHE 85 9o GAUE (o ep_dictE BEFA
g=o] /b9 ek,
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ol = A H Yol o FEHA AU (M EE HE WAUS

fe) EL

f
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3
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o,
b
hunil}

Jh.

struct PyMemberDef* PyTypeObject . tp_members

o] P Aoy dut oy W (BEY &%) € A A3t PyMemberDef T2 A9 44 NULL-
3 Qof o sk A elA Q.

o) FEui), A P23 AE S 2@l o) DA (o tp_dict F2 841N 2)]
278U,

A
o] BE = AMH Fof o3 F&H A FHUTH(EHE U2 WAUSS T3l ASFEUh.

U
ot

= ol

struct PyGetSetDef* PyTypeObject .tp_getset

o] o Axd 29 At o ERRHEE AAd= pyCetSetDef 729 44 NULL-F & & o]
et A=A 2AH.

wj o] FEufe, getset AT HE & £Fots Fo] gAY (oF tp_dictE FRIFAAI L) &5

o] 27bg k.
A%
o] W= A E Yol o) 44H A dHUTHALE o= HEE e HMAYS

ftlo

o FSguTh.
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PyTypeObject* PyTypeObject .tp_base
g SA o] FEH e wolaFo tist AE A 24H. o] A s, G AET ALFE UL thF
Ao e e s2o0] @ A4S FHow 2 oF o

Bi: 2% 27500 Ao 275 720 AEPUTh CO0IAE 2757 “F A 44 (address
constants)’ o oF T} ZQEE BA|A 082 WY = pyType GenericNew ()2} 2L &4 XA 2}
A9 T4 45U T

24}, PyBaseObject_Type () & 22 A % 0] ]
*3“%‘”07}‘”’“‘4\?} Azt d e

Utk F oYY BT o] 54
ABRAC R, tp baserw B EEY 273} Tl A A o oF Tt

© Wgo] A8 T} & AAE Fh AL E
5.0 (gec - A 2 5HU . MSVC - 4411

=

As:

o) BEE A1 Yol o5 A4 A T ().

7)1 &3k

] P o] 7| E7H2 sPyBaseObject_Type YU TH(Fro]H Z2 T # W oAl = object F o2 &4l A
41 Th.

PyObject* PyTypeObject .tp_dict
Bl YAl PyType Ready ()l &8l o 7] A g Yt

o] Y= ouA © 2 PyType Ready 7} 25 7] Ao NULLE %7315 o] of FUt}; @ o] 27] o] &
WES EOE UAUTE 2758 2 deuth A pyType ready () 7 A& 271330,
Fol that 27k o ES]HEZH(_add ()9 22) LW ZEH kel S| PeHA b Aol e o] 94
delof 7k 4 &t

A%

o] =L B Pol o3 44 A FUThe] 7ol BB o= HEL TE HAUELS B3 4%

o] FE7}NULLO| ™, PyType_Ready () =M 92 & 23Ttk

ol
ok
rr

3: PyDict_SetItem ()2 ANE3AVYTHE Ao g dg C-APIE tp dictE $&H
o

3
AL A s

descrgetfunc PyTypeObject .tp_descr_get
“t] 23 2 E get” S0 o gk Al A ZOlE,

B ABe e BHUTh

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

A%
o BEr An oz A5PYTh

descrsetfunc PyTypeObject .tp_descr_set
Y2 Yy gt AL AAIsH7] S5 ol Bk A

B4 WL Thest 2EYTh

)
a
kel
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int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ke AHA151H7] &l NULLE A A E YTt
A
oldr = MH Foz ALH YT

Py_ssize_t PyTypeObject. tp_dictof fset

o 9] ool A2E2 WA E EREE GA 7 YO, o] BEE00] ohln] GBS WS
gAY 2 o] A AE A0 A9 OE@]% XU} o] L Z AL PyObject_GenericGetAttr ()
RPEENES

o BEE tp_dices} EFHA 14 & % 2] A ol =)= o] tha S e e,

A
o Do) o] 030 29, At P AGL RS LLAL ARTL, Ghol 05T
o a8 Pado] goz e 92 AT £ 22 L AL H vl
A2’z PEA | 7H Do) L2 o] £ wlol v AL S o FLiTh o Z Fof 1A WS IAY
2| € strolibcuple] 48 9ol #7b8he 6l AL LI TR 9 AU 7712 A WA o £85 0] 917
Bulehe cnbeoscoize GSE of B Bl 29 DAVIelE Bk Tl Folsh e kA
27k avtol 2l Az dol A, G el 7} P2l W Bol 2L e E cp_aictorreecd
~4 A8 of gk,
Ardze] QA 9 L mAL T3t 2ol 29 tp dictorfset OB AN 5 YU

‘g“é

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

A7\ A tp_basicsize, tp_itemsize R tp_dictoffset2 8 AA oA H3t1, ob_sizes QA
Ao HEUTH 4= ob_sized] FEE AEE] A 5 & AgstnE ddgho] A8EY
th (o] AXE A P D2 = 5 Ul _Pyobject_GetDictPtr () oA £33 th)
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o] e
ZH’zM

T =
S
=
== —6],1/] T;]—
-

Y CLEWER D e kY
X = z o
- . =

Lz Ao g2l AFT

o3l 449 Ut s e okl 1} 7
B3 QsE s ol o

o 74
ek
27 L EER °}o}orww

Hug 247
o]  slots_ Adlo] g, AlAEA ML PN

o4
Zyo (T
L nfy ofh

A} tp dictoffsetS E3) ¥
3

_‘1
m[m

o
o, 9 el €50 A"t wjo] F7FE AL tp dictoffset o %%4 EE@JQE a

Sejsgow Ao Fol _slots__ Aol Jom, LMol AGoN tp_dictorrset & 44

(__slots_ Qo] _dict_ 2= 2%2 7% Zltshe B9 g, 94 92 23
T8 __weakref_ AW /5o 7 ok # S5 ALy Th)
B3k

o] 2ol 1B gte] fEUTh A4 W 4, o] Wb nuLe]wl Q2w so] Bs] _dice_ 7}
grE ol A4 ek Utk

initproc PyTypeObject .tp_init

Al A~ElA 2738} gh4=of o3t M|l & QI E.

ol e FHaY __init_ () WA= SIFEYCE __init_ ()G uRVIAR, __init. ()&
TEOA R AA2EAE ZAAT £ 9on],  init_ () FIANEE OA] &3] AAEAE THA
2718 & 4 JdHsyth

S AEE o2 EsUt
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int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self Q1AHE 271318 Q1212 QU th args®h hwds A __init__ () £ X979 E ARE

e o

NULLo] obd wl, tp_init Yo BE TEFe] ANHAE AYH O WE W, Yo tp_new BT

BAALTAE WL F TSR, oney B} 83 9] M0 Qolold 02 9 g
A 9

WsslH, ol F tp init YT E TS
3|, B 8ol tp init7} SEFP UL

3E 3t 0= Whehstal, of| 2] Aloll= -1 Whehstal o 9 & A T o
As

b3
QA el A4 o Dol 71 B3te] fauth

allocfunc PyTypeObject .tp_alloc
Al A~E A g} Shof T sk A el A ZQlH.

P4 AFL e 2T

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

A

o] BE=AA ANE Fof o3l FEFH AL FTAAE J (W2 FLR WS AR Q) ol FEFHA
FEunh

7123k

5448 o] 49, o] EL BE Y G AL A A G4 pyType Genericalloc () O
2 A3E Y

A A B ol A%, PyBaseObject_Type PyType_GenericAlloc ()& AF&&Ut) o] Ao A
Hog AFogd BE ol A= A9 Th

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype 1Ap= WS o A 31 Q= 2142 & YU TF; argsst kwds A= 9 E%J AX 79 E A
Vet Ut A B F2 tp new § T7PE€HL PR 2 Lo+ ol st L; ol Y A B
Y AF HDP(?"}XWPJ*E“’] £ 32 ofdyrh.

tp_new £ AA A T-& 7]
sfofata, 2% thg & ”05&“&%&?— 1

T 9l 2718k= tp_init A7 710w ]*ﬂ of Futh st A2, B P A BE 27|57
tp_newoll Al S8 F o] ok &L, 7F P o] A9 N RE 273+ tp,inlti 0] ] A oF gt

As:

o] BE+= tp baseZ}FNULLO|} sPyBaseObject_Type?l A ol 93 455 A e S Al
Skl A B 3o o &l A< YT

7|83k

A3l subtype->tp_alloc (subtype, nitems) & & &
7 271818 S sNoF FIth SHASA TASA G HE
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B o] A9 o Wt A Bgko] syt ol &% o] NULLE Bl H L wl, A JATAE v
571981 WL T2V 4 9SS TIUTH ok A2 B50) 2L, JATAE REL THE P o]
912 AUk

freefunc PyTypeObject .tp_free
AAE A G 3 2] Thrpofl tist A& A 208, A B2 tha3 25Ut
void tp_free(void *self);

o] NI} T2 = X 7|3 A= PyoObject_Free () YUYt

AS

o] 2= FA A B Yol Y3l FEHARE TAHAE F(ZUE TR WS A B ) o= FEE A
s rth

7123k

22 A B oA, o] X & PyType GenericAlloc ()3} Py TPFLAGS_HAVE_GC Z|1 v|E 9
I A A k7)o Age T A 7| 2 AP U

A A B 32 F¢, PyBaseObject_Type-2 PyObject_Del-S A& th

v
=
3t

inquiry PyTypeObject .tp_is_gc
7R A R 7oA ZEE = Feol the e A 4.

IR $A71 54 AA 7L £ 1) 75 BA S Sofof gk A
\=]
E-ah:’rﬂ o]/\Eq/\ﬂ.:Q-cLQo] Qom, Ao 7 &

3 e
o) T2 Ao of itk 4 7 d A2H o]

ok AWe g 2

int tp_is_gc (PyObject *self);

12§98 o= Y AA Uk vEt Y, pyType Typed o] #5E Fo)ste] 3P0 T
EEERREE T EE TR

o] &&= 7] Egko] 9l5 Utk o] BEJLNULLO| W, Py TPFLAGS HAVE GC7} 7154 S5E& At

PyObject* PyTypeObject .tp_bases
LRESERE:

oA FUHA TR TEAX Yol ths] AFFYTE FHoE FoH PO 4-F NULLO|ofoF T th
AL
o] == AEHA gsyth

PyObject* PyTypeObject .tp_mro
3 A ol A A FsFe] object Z B ke BE M o] A3

AL
o] BT = AHH A G5 PyType_Ready () ol &3 AHE Al4bg U th

PyObject* PyTypeObject .tp_cache
AREE A FE Ut W E A8

i}

A

O

o
filo
kel
%
ok
rr
n
i
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A
o] EEEFEHA FF U

PyObject* PyTypeObject .tp_subclasses
A8 Zef o) tha o3 2 B aE. R A S

As
o] EEEEHA FFUTh

PyObject* PyTypeObject . tp_weaklist
o] @ AR thEt F F2E AT Fe Fx 2 AE FE AEHA Gtk R A8

As
o] EEEFEHA FF U

destructor PyTypeObject .tp_del
ol A== HAFHAFUTE thAl tp_finalized AHGSFAHA L

unsigned int PyTypeObject.tp_version_tag
A = Ff Ao E A Sk Tl AR H YT W A g

As:
o] Jx = 1.__,_5];(] Lb'):l HE]'

destructor PyTypeObiject .tp_finalize
JAAE A srol dejA o] A gl th gt AeA 2 E. AHe the T 2o

mk; ol

void tp_finalize (PyObject *self);

tp_finalizeZ} AARAEW, Qe ZEl&= AAHAE slo]dglo] = T uf o] Z 3+ W
DA S AR T Bt tie) e 55y} AR e A A A
oL FolE, Fx £8E #7] Aol EEH o A4 el Qe AAE HE S BT
(b finalizet BA) 9] AHE WA Srobok Fuith; mpebA) AbaFA e

Ao A3 TS 0e T 2a U

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);

/S */

/* Restore the saved exception. */
PyErr_Restore (error_type, error_value, error_traceback);

-~

(AES FAE) ol A5 1858, Py TPFLAGS_HAVE_FINALIZE Z¥ 1 8B|EX A A3 ok
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«olA 3} A A }o]d g A o] A (PEP 442)

z!
7|5 Hl2E v 32 couNT_ALLOCS 7} Ao E ALout Aol o, Y ALYtk 1252
3ff o] 710l A AU o2 B = A ol el A& A syt
Py_ssize_t PyTypeObject.tp_allocs
a4 .
Py_ssize_t PyTypeObject.tp_frees
g o Al
Py_ssize_t PyTypeObject.tp_maxalloc
A0 FFE o A >
PyTypeObject* PyTypeObject .tp_prev
0ol ot tp_allocs BEE 7H o] A & AA & 7Ie] 7] = Z U H.

PyTypeObject* PyTypeObject .tp_next
00] obd tp_allocs BEE /M the B AR E el 7l 2,

TS MR A = E spol MM, tp dealloce AAE THE 2F ZET ol e, BE Jhol A A# Z oA
TEE FAFUG AR S 8 4R/ EW, G 38 B E A s 01]/‘14 7He| A =R o8
349 4 d5Yth. tp_dealloc 9] i%ﬂ = 28 =+ GIL(A Y Qe Z 2] ¥ = - Global Interpreter Lock) &
£ FSFE2, ko] W API 52l EAI 75 A STk, el uh, 53 5] & 591 2441 7} CHE Cu it 2ho] 2
21219] 2712 917 518, tp dealloc & 5% 3 el S0l A 1AM E 575 2ol el elo] 142 9] whelA
A 2ol 5o Fich.

12.3.6 3 3

AeHo=, CIAEdAN AYH F2 AA (static) JUTE F BA PyTypeObject T2 A& ZEANA JH

=
o
°|¥ il PyType Ready ()& AH&sto] 27|13 Ut
HH o7 afo] oA FolH ol Hlsh P o] Ak Ut
A P2 Y Hlol2r ARt Ut &, thE 4SS .
 AA G AA (T ol 59 A2 opdUth = 2 AUt sto] oA @ AA 9 olERHEE
7} ]‘744—?%43}/\ eyt

« BA Y AA = A E HzeHA FREFEE, AH Az & JEE 238HA] gFotok gt
T3l PyTypeObject MG ABIO] AR 7t ot B g, BA P& AHEote 4 RES 54 ol B A
(minir version) o] 9+7] 7 35} A &) oF gt}
A=A ol gt o A2 7 D F (heap-allocated types), == B A B & (heap types), U] o]+ T}Fo]#M 9] class
DEE ZA4E Sk 9 Ado] syt

1l

]

PyType_Spec T+ZAE A1 PyType FromSpecWithBases ()& $Z3tH H Ut}

rﬂl

12.4 2} A A| 2 A

PyNumberMethods
ol FZAE A} £AF TR EFS FASE ] AR SE F5ol g AL E B 3 FEE
S 22 B2 AR A Ak fAE ol 29 47 ALE R o

T2 Aol e e 2o th
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typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_1lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;
binaryfunc nb_inplace_or;

binaryfunc nb_floor_divide;
binaryfunc 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;

Z3: o8} Ate) =
5 A2} 5 Shibe gl .
o] g 43 T4+ Py_Not Implemented% w33 o3},

9] E A8l oF gt

3 e AR o (Hol =
o e Gatel AeieiA o

Zr3: nb_reserved =+ FANULLO|ojoF YT}, o] Ao+ nb_longdtal o w, sho]# 3.0.1
o A o] &o] uiH AF U th

binaryfunc PyNumberMethods .nb_add
binaryfunc PyNumberMethods .nb_subtract
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binaryfunc PyNumberMethods .nb_multiply
binaryfunc PyNumberMethods .nb_remainder
binaryfunc PyNumberMethods .nb_divmod
ternaryfunc PyNumberMethods .nb_power
unaryfunc PyNumberMethods .nb_negative
unaryfunc PyNumberMethods .nb_positive
unaryfunc PyNumberMethods .nb_absolute
inquiry PyNumberMethods .nb_bool
unaryfunc PyNumberMethods .nb_invert
binaryfunc PyNumberMethods .nb_1shift
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 .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .

ternaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .

nb_inplace_add
nb_inplace_subtract
nb_inplace_multiply
nb_inplace_remainder
nb_inplace_power
nb_inplace_lshift
nb_inplace_rshift
nb_inplace_and
nb_inplace_xor
nb_inplace_or
nb_floor_divide
nb_true_divide
nb_inplace_floor_divide

nb_inplace_true_divide

unaryfunc PyNumberMethods .nb_index
binaryfunc PyNumberMethods .nb_matrix_multiply

binaryfunc PyNumberMethods .nb_inplace_matrix_multiply
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12.5 v g A 24

PyMappingMethods
o] FAE AR Y TR e R FAGE o AL Bl o3
W7} gk

lenfunc PyMappingMethods.mp_length
o] 4 PyMapping Size () ®F PyObject_Size () oA AMEE M, 22 A HE ZE5Uth AA
dol7 Bolwo] 9A ko of 2E S NULLE AR T 5 A5 T

bl

AEE E5Uth Al 79

binaryfunc PyMappingMethods .mp_subscript

o] 3+ = PyObject_GetItem ()3  PySequence_GetSlice ()ol A AF € 5 o,
PyObject_GetItem) I 22 MBe FHFUY. PyMapping Check () @57 18 W&ha} e
9, o]l £X S A oFgUth 238 A oWl NULLYE YT

objobjargproc PyMappingMethods .mp_ass_subscript
°of F= PyObject_SetItem(), PyObject_Delltem(), PyObject_SetSlice() %
PyObject_DelSlice () ol A A& Yt} PyObject SetItem () Z& AW ZtA 0 vE
WiiE AR BEE AT 45 ALtk of ol NuLelW, AAL BB A7 A S

A skA] kT

12.6 A|EA AR FZA

PySequenceMethods
ol A AN AN DL ZREFE TSl AHSShe Tell o

ol
Fl
ro,
M,
it
i’
ol
<
i)

lenfunc PySequenceMethods.sq_length
o] 4= pysSequence_Size ()& PyObject_Size ()oA A gE W, Z2& AW & Z+5 Yt} =3
sq_itemd} sq ass_itemEFS T3 24 AdAE X5t o AFR

binaryfunc PySequenceMethods .sq_concat
o] §t= PySequence_Concat () oM AMSH ™ 22 AW < 25Utk nb_add %< &3 XA
‘ﬂ*é} é AlEUJ =, + AR A = AREH U T

ol
<
£

ssizeargfunc PySequenceMethods . sq_repeat
o] 4= PySequence Repeat () oA AFgE W 28 WS Zr5UTh nb_multiply €32 59|
A FAL AES T, * AR N E AHEF U Th

ssizear, fﬁmc PySequenceMethods sq_item
o] &4 PySequence GetItem() Oﬂ A ALY 28 S 25Utk mp _subscript &
3* EoH AEA~3TE /‘4 (subscription) & A] = 38F &, PyObject_GetItem()NA = A& U th
PySequence_Check () @57} 1€ W8t ¥, o] £ A okdyth 2182 2 oW NULLY 4

A5t

=9 dE A v 2ol AP Ut sq_length X AHAH, o] & &t A AX ol &
AREBEo] sq_itemo] AEE = Fo| JHAE AT UTE sg_lengthZFNULLO|HE, ¥ 2 O 2

ol dgg Ut

ssizeobjarg, pmc PySequenceMethods sq_ass_item
] St = PySequence_SetItem() oA AFRE M 22 AHE Zr5 YT mp_ass_subscript &
22 53] = A A E AT T, pyobject SetIltem ()3} PyObject Delltem() A%
RER UL A7} BE | AL A UeA SO o] SES NULLE WA E 4 A5k

objobjproc PySequenceMethods.sq_contains

o] & PySequence _Contains () oA AMGE o Jom 22 AW 25U o] £XS NULLE
9A € 5 A5 Uth oluf PySequence_Contains () £ X3k A& 2 w714 A| A2 & T3]
A Sk Tt}

L= H
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binaryfunc PySequenceMethods.sq_inplace_concat
°] IEaR PySequence InPlaceConcat () A AFgE ] 28 A3&
ARAE £ 1AL WRN O} Gtk o] SRL NULLE oA
PySequence_InPlaceConcat () 2 PySequence_ Concat () 22 EM FA YT} nb_inplace add
ExS S A AR QS AET S, S Y +=0llA /\}*‘1%‘4‘:}-

ssizeargfunc PySequenceMethods .sq_inplace_repeat

o] &4+ PySequence_InPlaceRepeat ()OI A At&H ™ Z& A¥WE Z5Uth A W
A S ANAE 2T 1AL NBHok FUTL o LR NUILE BA = 5 Qo
H, o] uwl PySequence_ InPlaceRepeat() + PySequence Repeat ()2 Z W ZH 4 t}
nb_inplace_multiply €32 B3] <A Al Ag] FAL A= &, =82 g9 =X % A&
H Ut
— - '_1 -

12.7 W3] 24 72

PyBufferProcs
o] TzA= W 2 EZ FQ3 %P—?OH gt 28 E g5yt T2 EF-2 A|F A (exporter) 7]
A7 R vl o] Bl & 4n 2t AR o =& ote S A FUh

getbufferproc PyBuf ferProcs .bf_getbuffer
o B8] AHe the3} 2ok
int (PyObject *exporter, Py_buffer *view, int flags);
views 2 -F-7] 13l exporterol] T3t flagsoll A8 A 27 A Fth £IE (3) & A &5, o] g0

AL The B S whmA) Al of gt

() 842 359+ 94 #AFUTh 197 $O W, PyExe Butfermrror® WA YT
view->0bjE NULLE A A3t -1& ¥F3Hsh] D}-

(2) 239 2= AsJth
(3) WEW7] SI5ol o & i F 7B & S7H - Y th
(4) view->0bjE exporter® A7l view->0bjE F7HAI YT
(5) 0% W3t
exporter 7k W 3 FF k9] A|Qleo|th Eglo] dF oW, 7 712 22 AAE AT AssUTh:
o

« A W EW ) Bl 74 A2 Al A AR &2 8] view->objE AL
Tz A4 Uh

e FPAA: W3 2o ERY 2E AAZ FYAMAF UL o7, view->objE ZFE A A
sk A 22 F27F g UTh

viewo] 708 == AM w5 LA dHE o] glow, Al F A7 58 & ol & HHl oF k= o 2

Aldwls 24 73 dssdth

by burfer FEANA AL RE WR AL ABANA 430 dE 2627t glol D 7R &
FafoF Ut} format, shape, strides, suboffsets W internald 28|} A= 7] ALY

Ut

PyBuffer FillInfo()E=RE QA $3& 2ul=7 AgstdA dstulolEE HHE A =2
5 =S ATEY

rIo

PyObject_GetBuffer ()& ©] &5 ZAE 202 & QAEFH o]~ YT

releasebufferproc PyBufferProcs .bf_releasebuffer

o] o) N e the st 2EUTh
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void (PyObject *exporter, Py_buffer *view);

) {7} 9l oW, PyBufferProcs.
W, ol gae] HE FAL e 2 A

W A9 A 23S AdgU. A4L A4
bf releasebuffer+= NULLY 4 95Ut 12X ko
97 oA & AT

i B B S

(D) HEWZ] Sigol the W+ 72 S 29t

() 7+ EI7H 001 W, views} BAH B v m el S AT T
AZAHE MEN internal BEE A§tol W 54 A0S F A oF Gtk o] AL WA A
O3 FAF o] M Ao, An) A Aol W3] ARS view AAFE AR Y

)= S B

FUTH (o] AL B2 S B v F8Th.
5 A 27§ e s o Ay T

PyBuffer_ Release ()= 9] 7| 5& 3

o] 4= pyBuffer Release ()oA AAEo 2 4
)

12.8 v]57] AA F2A4)

B A 3.50]] &7},

PyAsyncMethods
of F2A £ olsl ol el e} u] 5 7] o] Elel o] AN PASE o] BRI Fol R FAE S Ty
U},

TF2A Ao e 2E Y

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods . am_await

o] B5ol MWL T 2ok

PyObject *am_await (PyObject *self);

i
)
—_&4
=2
=
=0L_r‘
=
o
2
4]
:oll_r“
(o]
)
o

HEgtE AA = o5 A olH oo Ut} &, Pylter Check ()& %8
(B

A7} ol o] €] Eo] ol | o] £ NULLE ABE 5 A%

L

o},

unaryfunc PyAsyncMethods .am_aiter

o] g5 AL et 2Lyh

PyObject *am_aiter (PyObject *self);

olg o] E & AAE vt oF Utk AA S WL _anext_ () E L2
AR 7FHE7] olE#o]d TR EZS FHIA o o] EFS NULLE AAE 5= JdHFUTh

unaryfunc PyAsyncMethods .am_anext
o] #5o ABL ke 2T

PyObject *am_anext (PyObject *self);
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olfll ol el & AAE W oF Utk AT Y82 __anext_ () & FRIAAIL. o] X2 NULL
z 4449 5 9lsyrh

12.9 &5 g typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
o] &9 BEXL2 v Ee 27|FoA HEe dFS Felets AdUnh Axd o AEsE 4o,
AASA AE= 1,028 273} A9 ob_refent+ 12 AR H I ob_typed F AAE A H
2] B0 et £AEE WH&sloF Utk B tp_itemsizeZ}00] ob W, AR ob_size
A =pitemsZ2 2713 H 1 dFH w2 e E59 Zol=tp_basicsize + nitems*tp_itemsize
o oF &f=t], sizeof (void*) o] v+ & A2 &1 FHojof Futh; TH A W nitems7} A& A
o EX9] ol tp basicsize o] oF FUtTh

ol e tE s 73S £ EA ool Fguth FUt R E FE S gyth 1A

tp_newol 9|3} 4= of of Ttk

void (*destructor) (PyObject *)

flo

PyObject * (*vectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)
tp_vectorcall_ offsetS AZRIAIAL.

vectorcallfunco]] thdl AR+= _Pyobject_Vectorcall ()3 Z5Yth
v A 3.8 &7}

void (*freefunc) (void *)
tp_freed FHZIAIA L.

PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news FZRIAA L.

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE ZARIAAAL.

PyObject * (*reprfunc) (PyObject *)
tp_repre FEFAA L.

PyObject * (*getattrfunc) (PyObject *self, char *arttr)
Ao B o= HE g NAFL T,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
Aol B ol ETHE ghe 24 AT o EB|RHEE AHA| 612 W value I AFNULLE A A H Ut

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
AA o) W E o= HE e W Tk
tp_getattros FZRIAIA|L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A o] B ol EPHE k& 2 dth o ER| R EE AHA| 612 © value IAHFNULLE A7 U th

tp_setattrod IZRIAA|L.

PyObject * (*descrgetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrget= R IAIA L.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrsetS XA L.
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Py_hash_t (*hashfunc) (PyObject *)
tp_hashE ZAZRJAIA L

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares ZZIIAA] L

PyObject * (*getiterfunc) (PyObject *)
tp_iterE FRIAIAIL

PyObject * (*iternext func) (PyObject *)
tp_iternextE ZZRIIAAI 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 *)

12.10 <

T2 Jtol &l & H 9] 7hhst oyt o 7ol = o el o] vhd = Q= IubA QA AR o] =g U Th
dEE=7102 8 T A E Ro S Ut o] W2 oA, A8 AR 2 235 A= defining-new-types £} new-types-
topics & FZ 34 Al L.

71& 44 9

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObiject),
.tp_doc = "My objects",
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,
bi
o A e 27|25 AFE-BHE o] A 2= (53] CPython I = Wo| 2o A) & S & FUTH:

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
"mymod.MyObject", /* tp_name */

(THE STl Aol A1)
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(o1 A S o] A A Al

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 */
0, /* tp_traverse */
0, /* tp_clear */
0, /* tp_richcompare */
0, /* tp_weaklistoffset */
0, /* tp_iter */
0, /* tp_iternext */
0, /* tp_methods */
0, /* tp_members */
0, /* tp_getset */
0, /* tp_base */
0, /* tp_dict */
0, /* tp_descr_get */
0, /* tp_descr_set */
0, /* tp_dictoffset */
0, /* tp_init */
0, /* tp_alloc */
myobj_new, /* tp_new */
bi
OFSt I, A" A gAY 9 S A dshs F:

typedef struct {
PyObject_HEAD
const char *data;
PyObject *inst_dict;
PyObject *weakreflist;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObiject),
.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,

(BF= sl el Aol AI%)
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(o] A sl o] A A M A%)

.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,

R TR Eay S B

g F U eh:

u

ful

i
i

96 52T 5 Qe s AE 2ela (18 S0 Wxe) AEe

o >,
I [z
A gy

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

(2% do] Axgel) 74 et 44

otk

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",

bi

(7hA Z o] AAxE2~9]) 7HF 7 A A

ful

ok

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi
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1211 %8 7} 2] 52 214

%ﬂ Fz2E 23 7MAE EAS L F e o] x o AP A AH U Y 5 = T A A9
ZH o] 1 AR PO Aol faﬂﬂ%“/]q- T A A o FH‘?SJ FxE AZsHA AW, A4 F (7 =AY

ARG ol o & FEuk A sk F2 7Ha A Aol gk o BAI A A DS AT 7 s yh
AH oS HEHW, § AAY tp rflags BET} Py TPFLAGS HAVE GCE X &3 of 3t

tp_traverse 27| @% Az oF it @ AAEAT AMo|E, tp clear AT A Z of

ek
Py_TPFLAGS_HAVE_GC
ol 2t AHAAE B AAE 7)ol AHE FHS EFMoF FUth B E A8 ol AAE
Aelo AA 23 sk AU h
A ol H o] A A= F 7HA 2= el oF ok
1. AAQ W R 8+= Pyobject_GC_New() W PyObject_GC_NewVar () S AFg38to] Sgaf of gttt
2. e Ae o)yl tigt F2E 2T A BE =7 273 W, PyObject GC_Track ()& &
Sl oF .
TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)
PyObject_New ()2} -FAVSIA By, Py TPFLAGS HAVE GCZe|17F AR H Ag oy AAE 93 A.

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar ()&t FAFSHA W, Py TPFLAGS_HAVE_GC Z# 271 A H Aol AAE ¢
sk 2.

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject_NewVar () &&] &= Ao 2718 AATYLE T 7| 7F2AFE AX A EHE NULL
2 WBFUTh o= ob8 3717 F A 344 gholok g ok
void PyObject_GC_Track (PyObject *op)
FA 717 F A8k AH oY A Aol AA opE F7HEUT. R 7 Al 714 o2 Al el 232
S olonz 24 : ok AMA fEa ok U cp traverce A7 HARE mE AL
FENAY Bk FUTh BB AR BHE 2Tk
up R 7}A) =, A7) 2] 8ee Al 2} (deallocator) = ¥ 53 72 A 243l oF FiTh:
L o2 AH el E Fxsts =7t 783 5 7] Aol Pyobject_GC_UnTrack ()& ZEM oF 1 th
2. AR W BB pyobject _GC_Del ()& AHg3to] 3hed 8 A= of oF &)

void PyObject_GC_Del (void *op)
PyObject_GC _New () Y PyObject GC_NewVar ()5 A-g3Fe] AR S5 v 2 2] & ) A 3 o}

void PyObject_GC_UnTrack (void *op)
TR 717 A5k AH oY AA Aol A op AAE A AYUTE Pyobject GC_Track ()& ©] A4
o thaf chAl ZE3to] 22 A R Foll THA 274eE 5 QLo 23t A . FHHAAK(Lp_dealloc
A2l 7))= tp_traverse A 7] A AL ote BEVHF A3 H 7] Ao 7%‘?4101] sl o] F-E S &5
oF g th.

WA 3.8904 MA: _PyObject_GC_TRACK () ¥ _PyObject_GC_UNTRACK () "lZ 2= 28 C APIoA]

AAS AFUTH

tp_traverse Ael7)E Bhe3t 2L B9 G4 vl W4 E BolE YUtk

int (*visitproc) (PyObject *object, void *arg)
tp_traverse g 7] A ‘ﬂ'ﬂ =R 0] . o] Sk B el = A A & object 2, tp_traverse
A 719 Al HA A HpE arg® TS5 o oF 3“45} o] Foj& <3 M| A &R E FH S
S8 ol e HEA BT AETUTH AEAT} AL HEA BT AT oF 2 B2 E Fzruoh
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tp_traverse A7) The & o ojof T

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
2Aelo] ] 27 9] Bl QI Th. 7 - selfol 27 e 7 A7 o) chal visie F4-E 5 E 50 oF 31,
visitol] &k vl 7] M= 23 E AR 9 A 2] 712 ALH arg 3 Y U Th visit T+ NULL object QIALE
£ 2508 2 F ok visi7h 00] obdl gH WHESH 1 gto] 2 A) whE) o] o g .

tp_traverse A# 7] A4 & estal7]) 919, py_visiT() W22 AFTH U o] AR E ALete Y,

tp_traverse AL AAE o] 55 &3] visit & arg= A Aol of i Th:

void Py_VISIT (PyObject *o)

07} NULLO] o} W, 0 2} arg AR visit 295 S Z U th visie7} 00] obd g2 Wkehsbd, 22
Utk o] A2 E AR, tp_traverse A 2717 23 2ok Yt

o

static int
my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

tp_clear 27| inquiry @ o] Atk AA| 7} 23 o ¥ NULLo] o oF Fth.
int (*inquiry) (PyObject *self

)
Bz <2 449 5 9

= AZ2E AATUL B A= A2 e832 AH AATG s Qlenz,
ol AEE A T FaVUFUTh o] HINEE 553 T AR 7L -Fas]of (TR Fx
W3l Py DECREF () & EE3HA npH Al L), o] AR 7} 2 &l Fo3ta 52 3717 ZA 8t

ol MNEE TETYT
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API2} ABI B A 2 o] 7]

PY_VERSION_HEX+ ©@d A2 AFH Jjo] A v d HEdUch
0

o & S0] PY_VERSION_HEX7} 0x030401a22 AAEH W, 7|2 WA AR L o} 22 vwa oz U E
AR A et Zde 4 sy oh

bko] | W] E (7] oY | &
E <= A
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 (3.4.1a2%] 1)
4 25-28 PY RELEASE_LEVEL (¥} 0xA, H| E}= 0xB, Bl T H = 0xC, F
F2 0xF). o] oo X+ Lgatg Yt
29-32 PY_RELEASE_SERIAL(3.4.1a29 2,3 < ujZ=0)

wetA 3.4.1a2= 1634 ¥4 0x030401a2Yg Yt}
RE F0]A vl 32 = Include/patchlevel.hol] A 2] Ut}

227
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APPENDIX A

o4
>>> 1319 4] )8 stol W mExE. AHzel oA P Oor AP + it L oA A5 2 5
91Utk
e 2 AEL el 2

* Ellipsis LH S AF,

2to3 :4- ]5“4 ZXE’_‘:E 34- ] X ZEZ W3lslE 3 A =3}
o

2103 = % &E a}o] H Emoﬂ/ﬂ lib2to3 2 AlZE UL EH Ao g A3 ¢ = 2T HEE Tools/
scripts/2to3 & A& Ut} 2to3-reference S H A Q.

abstract base class (34} Hj|o] A | 2) A o]~ P AEhasattr () T2 HEHIYE] 5446]-741/]—
WA RE (1F Fol, w4 HAS) A2, AR ol A E Aol s P AZFORA o ol
S B3yt ABCE= 7 A B %\“ﬂ/\ E 2 Ydted, 2UNE ASEIA WA E isinstance ()
Slissubclass () o 93] ZAE = d=ZFHY2EY YT abe B AHAE ZA Q. glo| A=W
2 YA ABC ol et =d th2d 22 AE o] 5 Yt} A8 F X (collections.abe E’_‘%‘ﬂ]/ﬂ),
=<2} (numbers E’_‘Eoﬂf\‘]) 2ETY (10 ZEYA]), 9T E 329 21 (importlib.abc BEEA]).
abc BES AMSSIA] A2 RHY] ABCE BHE 5 Y th

annotation (o] =H|o]A) TF wel & SIE 2 AMEHE Wy, FH2AEIYHE T+ T i AHs
Wk 7k A A9 glo] B Yyt

Ao W) o o] 42 AW Azl AAAE 5 GAT A WA, Tl 54 2 G oo
AL A7 2E, Zd 2, 49 _ annotations_  EF oJEZHEN AAFAF Ut}
o] 715-& A et M4 o] H o] A, T4 ol E] o] 4, PEP 484, PEP 5262 F2 314

o 719 = AR} (keyword argument): T4 S& W] A H 27} GFof] B2 A} (o] & £, name=) & **
£ ol B AR AGE = AR} oAl E 50, b3 22 complex () E&04 3345 &
RF 7195 AR YT
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X] Q1 A} (positional argument): 7] = 21 d AAE A A AAE2 ?_]Z]'% o gl e
A olEle 2 o goll * & Eo] A2+ dFUth & &, A 2L TS/ 3 %5 =
= 9% Axd o,

complex (3, 5)
complex (* (3, 5))

QA 4 el o] o] F B2 Ao WMol thd P th o tHedol 485 & 7 Sl AL
EMML%%ﬁ&iﬂﬁﬁﬁﬁﬂﬂﬂﬂiM£%¢-%ﬂﬁ%?ﬂﬂﬁﬂﬂﬂ%?ﬂﬂ%%qw

o1z el w7l il F5 I FAQ A& RS wi M= 2] Apo] 9} PEP 362% H A 2.

asynchronous context manager (W] %57] A& A€ #A2|2}) _ aenter_ () & __aexit_ () HIAEZE A9
3O 2 M async with oA H ]% A& Aolsl= AA. PEP 4922 = Y= Sls5 14‘_/}-
asynchronous generator (8] 7] Al g o|€]) v]5 7] A& o] o]E & o8 & 85+ T async def

EAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
wA4e FaeTre Hol e

HE W57 AU olE §48 72l 7| AT, o Euol A v)% 7] A el ol E olEj#l o8 & 7elx]
Utk ol £ o vl 7l WEeA e A9, SAT R0 5 AN BEFS QY Th

B]% 7] AlF @ o)y &4+ await EAAT, asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

B8] e elo)E Al _anext__() & FESW AslolelE AN E EAFIL, ol AL ThEvield
FHA] 742 vl 5 7] AV d ol B g4 vt s AT

Zyieldt AAHOE HPE U, 1 9A (A MLER 7] FAuy-BES TFsH) A3
)

JHE 719 H]Eﬂ Ae ol e olE & o] E] 7} __anext__ () 7k B8 F& E 3] of 9l o H
EZ AQMEE, gt 2oz Bt} PEP 4928} PEP 5255 H A Q.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AF2E 4 A= AA. _ aiter_ () WA EE
H|5 7] olHdl o8 & =& f oF Futh PEP 492 2 =95 Q5T

asynchronous iterator (W] 5 7] o]e]g|o]¥]) __aiter_ () & _ _anext_ () HIANEE F = AA.
__anext__ =09 olEHE AA S =& F o} i,h/]r/]— async for+ StopAsyncIteration o &7}
U wf7-A] v F 7] olE#EolE el __anext_ () WAEZF EEHFE odlolHES Stk PEP

49282 =45 A5tk

attribute (=2 HE) FE AL B 5 o] F o= F2 & AAG AR gk o8 Eof, AA 07} ol =
YRE aE 7HAH, 00X ¥ F2F Yth

awaitable (o] glo]E]E) await T H o] AFR T = = AA. ZFE o] __await_ () WIAEE 7}A
A7} D 4 94Ut PEP 4925 B A Q.

BDFL #}H] -8 £ Al =] %} (Benevolent Dictator For Life), & Guido van Rossum, 3} o] %1 2] A A},

binary file (s}olvi2] b)) 1o =915 A € 93 % 5 i 52 4], vpolie) skl of i wholv]
2 BE ("rb', 'wb' ¥ 'rb+') 2 €d 5}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2 gzip.GzipFile & A2~EHAE & 4+ A5 YT}

str AAE AT 2 5 9 9 Ao Bal A B 5 E Fae L.

bytes-like object (W} EGF AA)) M3 22 EF & AL C-<5 W E I~
i E2 EE011 bytes, bytearray, array.a
JEGF AHNEL vho] 2 o HE thRt ol g /1A A4S A18E 4
S A, AAL B3 A4 2 Aol dHUTh
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52 w01y HlolEl 7 /hE A Y R} 9k o] d Aol AWAE BF Y227 vl
= AA7e E?ﬂ?{}qq— 71 ¥ H AA 9 d|2=bytearray &bytearray & memoryview

LT AArE 2 vtely g ol B 7 B AR (“¢) 7] A& Hiel ELF AA) ol A BEH =S
THUL o] A5 A= bytesbytes AA| S memoryview 7} F YT

bytecode (H}°o] E F &) E]-O]’%‘j AA FEE HOlE FEE Al E =], CPython QE Z g Ef oA I}o]
Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o
o @i A g Yt (&2 A vlol E FEZ O QAT S 5T 5 d5UTh. o “27} Ao)” = 7
HFo|E F = o o &-3h= 71 A& A sk 71 71 ol A A E Tt BT Blo]E I E = AR TOE
sto] A 74t 71 Al A ZHEE Ao ' 7t etA =, sho] A ul £ Zhol| Qb A o] A & gtk Aol ] El of
o
HlolE I & o] 59 552 dis EE AWA o vt

callback (Z9) AAE AEE = v o A Ho|A A2 A B FH T

dass (Ze|2) AHSA ZY AAES WHE7] A 3. F2 A= RE o dadrE gt
AASE= HAE 5L =33t}
N

class variable (F&] 2 W) Ze2cA AYH 1 ;A 5 (5, 29 A" 20 X7} of] g} o Mgt
TAH = M,

coercion (Z.o]A) Z& 3o F =}
o

° Sk qlgto] dojuis B9k B We) ArEAE E BoR B
NA oz M 4. 5

A 2 WeFUh kA, 3+4.5 oA,
7 QA ThE @ ol 3L (B int, ThE oa Aol 22 9oz Askaof gt
224 950W TypeError® Aok Tol 4 flolt, THE T YEZAE Lz 1e)u 7} 2L
Poz FFasFolof FUh ol & Sof, 2:F 3+4.5 3= Al £

5 +4.5.
complex number (% 45 )< 8 415 A |, BE A7t A5 R 350 GOz FHYY
Hos g A5l S A (1o AFDE FU A, $F FAAAL A2, FAAAL 52
o FA BPES AL a5 R AAFGUTH ASEE ) AUAES EolA
o], 3+13. math BES H4% W0 BL W, cnath® A§FL Tk B ase
+27 715 QU ARETT 2714 ZR0, Ag] S48 ZASE Fwc

Lilx}) __enter__ () i}_exit_o HAEE ZYTFoZM with oA B

>
)
o
ot
T
O
fnj

L
:;
j‘:_l‘
o

[/
oo N, N °
flo o ok

contex

-~
g
o
=
S
g
@
=

) A o TS 0 A 1 W ol A8 e el

Ut e =28 A sl W R, A4

£7} 908 5 glow AYAE Wae] # S5 e A4 WE 7 HaTolA
ontextvars— ZAZ3AA L.

context variable (31 €l

99 e de e

ol
v
=
aJ
T
[>
[m
29
>
i
offt
f:'l—""
o
i
1o

i) 1rn
L
Jm -l> rE

O - N
do e WY

210 g oy 12
L T

2= (C-contiguous)©) A} £ E 2 A< (Fortran contiguous)Q o] A< o] 8k1
01““—0]“‘“1 ZEH ALY dAA mj Dol A, FEE2 A2l AHTH
AE 2] EAHE v B ] of v x| = of oF Tt thA}d C-A % vl Dol A,
W e 20 52 UET ) oA % A 2ol 4w MU AW, EEW A4
A 3 b7 whe Wb o,
coroutine (L F¥l) I FH-2 A HEE 9 °‘HP§‘r-‘4 fﬂEH‘?JHE} ANBFEL S A QoA sl ohE
Z]Z“ﬂ/ﬂ gEFUch ZFEL2 A8 b AfoA I Ydeta, d=sta, AT 5 dsUth o] A5
async def 2o g 71T ﬂéql’/} PEP 4925 Ekﬂ,u_

rlr
o G

o ARt}

AL, 0014 A1

‘
-

,4
_(?L
rr
r4>

b ol g

[o}

12
‘Z J}E

iy
22

o

f

2

=
coroutine function (Z.5-€l 3t42) FFEl AAE SHF =34, ZFE 4L
1, await & async forQtasync with 7|HEE £33 4= Q5T o] A 5L PEP 492 o 2] 3]

=g sk

CPython 3}o]% =& 72

el old], python.orgol] A B} £ Yt} o] &L Jython o]}
IronPython ¥} 22 T} & 7

=y 7} & wf 8o “CPython” ©] 7\}%5‘ Ytk
T ¥, B5 @wrapper wH S AHE T T Wgtor A8
Huyrth Eﬂ:’fﬂ o]Ele] &3} o= classmethod () 3 staticmethod () YU th
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Hzeole By U Hel BUY BT B T B4 At dugo R F5

def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

22Nl 2ol = A A vE & 2k 2 Q)Y Th vl Z g o] Bl of] T §F B ARA S W82 T B 9
o} 2ol Aol o HuAE B gy

descriptor (CJ A3 HE]) WA= _ _get_ () oJY__set_ () o]Y__delete_ ()& AHo3t= A A. 9
2 EFREZIYU2AIHE Y w, 01 ﬂﬂezﬂ%_ga‘g@g@z}%g 0107:31/]"/]' BE, absE A
O, 2270k AR S o) AL, ag] 2ol s © AU 2ol 4 b Bh o £ Rel 7l AAE Rt ST
b E A AU B2 Y A S S 2 22T S el5 s e el o
st 242 olafi o] 4l 3, WA E, ZEHE, FHAHAE, 2B EH WA E, 75 S FX
Y B2 759 7128 ol Fa Q7 dE Y YT

U HE S WX =50l thd ZFA| & W-§-2 descriptors of] U3 U -

dictionary (94 2]) 999 71& Lol &A1 71+ AF wi & (associative array). 7]+ __hash_ () £
_eq__ () HANEE ZE B AA7E 5 dsuth BolA Al g 5 h

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary
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.

dictionaryview GAYE B dict.keys() dict.values (), dict.items () WA E7} B8 FE= A A
=< 944 H va‘r FEUh oA D"#Lﬂﬂ eS| \‘Hfﬂ FAA FE AFst=dl, 9A
HelZk a4 g o, f7F o] WigE vrgsits Sduth gAY §& A gl 2E=E vt |
list (dictview)E AFRSHE HYth dict-views 2 HAL

docstring (5 2E®) & ", ?}*, EEA A HA Ef?ﬂ@‘ S 2 Ui 2AE gHE. 29 EVARE
o = AlElZl“J,%i‘ Ao o3l AA = o] SR Fe, T4, ZESY __doc_ OEFREERE 4Y

=

FUth QEEAAAL B AT ¢ Jone, AX] APAE AT THAA FL Uk

duck-typing (¥ €}0]3) Zu}

-

slol~E MR EA Bdsted AA S FE HA e 22T &8

2 oy
Q; oA, theed] WA S Ol B2 HE S} B2 AL ASH UG 2 A% Kol 1 22 A% Anug
W, 1AL eeth) SAE 9 vl AE o)A AxFoes, 2 AAH BEE GEAA ASS
SGFoen AN AT 5 ASUTh @ BolBL type () ol thisinstance () & AHE 3 AA}

2 38 o (BPA T, & Ehol ol 3¢ o]~ Z ol 2 WeE 5 920l 213 of Fich) Pl
hasattr () BAFVEAFP =2 1819 &ttt

EAFP 3R t}= &4 & F£317] 7} ¢t} (Easier to ask for forgiveness than permission). ©] £3] & 4= 9= 1}o]
WY ~E L, SUHE AU o B HES] ZA1E /Ao, 1 FEo] Seld o9 2 A
Z-ast e NS S WO tryQlexcept o EAE EAAF YL o] HAY L Co} 22 2
w0 Aojof A} A} AFR-E = LBYL 28 3} th v g U o)

expression (3 4]) oj® zto 2 L& 4 Y=
SRR E AL, AL, P ET 2E
dojsl xR BE do] THES]

R £ Bol gtk g ek o] 3, E A4 o of

extension module (83 2 &) C U C++2Z ZAAH ZE Y|, Fo] 9
Eot AT gt

f-string (f-£A}g) '£' U 'F' & ol B ZAE HHEES T “f-EA Lol RE=, W EAE
g E o SAdeYYth PEP 498 & A Q.

o=
~u
f—
it
>,
ofo
%
>
e
o>
o
v
S
>,

fo
B
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file object (2] A SH3 Ao i3] 52 A G API(read () Fwrite ) 2L WAEE)E S
A3, W5 A el el 5k AR WA 23 A ol the A A 54 3 (o2
Sof, £5 458, Q- el W3, 24, shol =, 55)0) tf & AH A8 FAT 5 AFIch Y A

= A F AA (file-like objects)} 2~E 2 (streams) ©]| 2Bt = & H L Th

ARz E A 2R 5D AR Sl gtk Faw) Hhol 1 2] 54, 93] (buffered) H0] U ) 5}
9E 519 059 AHF ol At o RENA B Y ANE BEE FEAA YL
open () W& 22 A YT

=
file-like object (3} 7 AA]) v} 24 o] v] 8T
finder (3}Qlt]) JXEL BES st = & oy A =3+= A

lo] M 3.3, o] 7 = Z=0] ol s} Q %14 t}: sys.meta_path &} A AFR 3= W E}F 4 2 3kl T
¢} sys.path_hooks 3 A AL&-3F= A =2 A Eg kY.

©] ZFA $F U182 PEP 302, PEP 420, PEP 451 o] U84t}

floor division (5= Vi) 714 77k A4 E W ot 84 Al A Al A4 A= // ok dE
Eol, AN 11 // 49 gL 27k AA W, A% 22,758 FAFUCR (-11) // 47F-2.75
E WE & -30] ol FY35oF Futh PEP 2382 H A 8.

function (25 &= Aol 7 01"3 s EYTE %]_‘1‘]4 TS AU T ol At AgE 5 =,
Hho) o] Aldlof Ab2E 4= Q&) v ] B 9 A= Q}function AT BA L

function annotation (= o] €] o] A) &= v 7| = HbEk ghe] of i H| o] A
T oieH ol dE Ut o R 3 S E E ARGEHUTH: & E9, o]l ¥+ F Y int AAE Ho}
= 031 Ao 7I0E a1, FAo int W18 S & Ao g 7Ig U

def sum_two_numbers(a: int, b: int) -> int:
return a + b

S o i H| o] A 2 2 function Z ol A AW g T}

o] 7]%5& Ayl W o] oH o] A I} PEP 4845 H 234 8.
_future_ Z 2w 7 A ez ST A b= A Adof 7]

i) =

a 5.

__future_ EES 9XESU I AFLEY gEs Tl A 7lsol Al Aoz dojol 371+
3L, AAFE 22 ] 7120 H =4 & 5 dFUTh

ol
rr

M

off

52 BHRT S Y= 3

o

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}9] #] -,—71) o AL E A k= w2 e E vhdEls F
&S AAA B 5 Je =& 7HIA £771E S 7
gc BES AMESlA Alofd 4 sy
E

generator (A U@ o] €]) AU olE olEldEolH & EeFE= T
BEL yield R84S AT Fo| thEUTH o] 7
3 ol 3hubA A S Qg o
HE AU o g a2 71g] 7] A v, o] | Ew o A= A d o gl ol Eld o 2 7}e]| Pt} o &8l
oju 7} B EEHA) g2 Aot GHT SN o TS At

generator iterator (A U] o] €] o]E]# o] ¥]) A& o] E T47) wte = A,

7 yield: AN HOE A S FBFL, T AXY (A A4ER 7] 9 ry-FES ZP3HE)
A AEE Gk Aol olgel ol 7} AAS W, w ¢ 2oz B G HE S A2

N Aae 49k o By oh.
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generator expression (A1 e o] €] FA4) ol ejel o] e & Felr e He 4. £ W2} WS B9 S for
Ak A b is Aol Fol B+ AN AN A BT AFF T L FH G
GEL s YU

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

o,

generic function (AW &) 22 A4S AZ 2 FE U] +dS o T2 AE T4 S W
ol T3] AFEE A= Hadx] g ol o3 24 H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A9 ¢lgzZe|H = & HA 8.

global interpreter lock (A< QlE]Z ] €] &) 3t Hoj © & 3l}te] A er)stol A Hlo]E & & AY3IE =2

HAAst7] 918 CPython A 22 7} /\}*‘lﬁ“ 1ﬂ UE. (dict$ 22 523 WAIES 233He)
AA o] FAHOR FA °“/‘ﬂ’\°ﬂ sl Fd e = ‘?}—goifﬂ CPython 7 & ©<=3HA W54 th
dejzeE AAE FIE A2 dH 22 HE D}%éfﬂ 3lot7] GA e A, v Z 2 A4 714

AT WE e e RS 54T ok

AT o B REEL, EF U AR BT, dFolu s 22 A4 kg
T2 AAE S YL =3 T/0E & v = A GILS L‘EL?ELWE]'-

i HE Z18) “ad T A 22 (free-threaded)”

;ao]x] _;1\6'11 Eﬂ %fﬂ.%o‘__} _;_Ez\ﬂ/q 7:1 0 o /\Jb

He 7o A oA Dol e vl 4 &

_Lz_\_zv
ﬂ—r’rO

hash-based pye (314] 71 pye) 348 28 547] 13 31 422 5] 5 54 A17b] ohd 1418 A
3l= vlo]lE F & FfA] 5} . pyc-invalidation2 3FZ 3}A Q.

hashable (3] 75) 71417} 220 3 2ol Wsh) e SR 23 (_hash__ () AIA=7L dagh,
= AA G ARD 5 QO (_eq () WASI BRI, A s sheka Fuick 2eka v

S £ S Zhs o AAE S AN LS Fofok T

Al b2 AAE 9 e e 71 A e W E AR 5 A sk, o] AR PRS0 R A
O =2 A S AHESH] dlE d y

EE slo] Mo B Y& AHEL A 7}—6114D};(E]£EI/}‘9|/€]L1?4% 2) 7Hd A ol &2

32387 FFUTE (FZ ol frozenset Z-2) B AH U ELS 159 8450 3|A] 7He T w vk s A
et AFEAF o] FElad] dAE A 7“xllt > 712 Aoz A ZHsF U (AH7] Al & Al €
Staly) BF v 2 vl A EH AL, A g id () 2 R E BEol Yt

F

IDLE 3}o] %18 #3538 72 37 (Integrated Development Environment). IDLE-2 3}o] 41 2] 32 & u)] 32 7o
wehe v 7249 WA Ish ez el e B U ok

immutable (B¥) 149 e e 4. 29 Axe 2L £A4E, FE2 2FHYUL o) AAE2 W
EER %‘A—EHD} A e Ast Al ARE WEolok T th MakA) ke 8 Al gkol glofof st
XA T2 TS FUh & E0l, 949 7).
import path (X = A=) J= /W A0lE] A JRE T BEE /) A3 GaASE FoE (Ex A2 s
o)) B2, QEE = B0k o] FLE] BEL BE sys.parh ZRE ST} 544 7 A B 7 7] 2]
A9 B A9 _patn_oEeHERNH & 2% J&UT
importing (Y2 ¥) 3t ZEY vto|H F =7 e REY Fho|H T =M A2 F I EF 3t E Ak

importer (£ E)) EES 271E 33 22 371 st A ; A 5l el ol 4 =] AR gy ch

interactive (1219 5}o] 21 & 39 Qe 2ol e & 27 gl e =2 E) =z =04 £ 93} H e
AT 9, 54 498 AHE 2 4 ke FQUT. 97 o] B4 pythond WA (
FES] Folieol 4 AHohe A% 7k @ 5 SIG U, A choltlel & A At AL Rt
Solthi e w9 38 3 AU th(help (x) & 7]

it X o
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interpreted (16} 22 E] =) Hho]= 3= AstAele] A wio] 71 7R o] S A /& A, sho] &
25+ doj7k obulet Qg = aa Aojgduth ol AL FAHoz A9 AL WEA FAE, £
2 44 49T 4+ Yok YU T z2ado) 5 ¢ A3 A/t AT, Az
Qo W A5 ol ur} gL AL 7T 2

19
~
filo
2 C
T i:‘i -
s
rx
rO

interpreter shutdown (€] Zg|E] & TR oS ZEEHE EW3 A7) A
Yotedl, EEolV oY 7}7\]? StYR 225 22 RE S9H AU ES HAF S Z gttt
Tk 7H A A7 E o E W S EFUTH ARSAF B Y 3Ha A4t weakref SOl = ZEEY A
AZAANZ = AUtk T8 /\]7] FUHAYH = I == ST A =2 W 7 =, L2 o] &S
= AdEol g 7lF '5};‘] < A7 HEIYUTH(ES o= ol B g EEolU A FX=YUTh
AHZEH T8 FH A2 APHE_main. BEECIUA2ITHEZMAY S EZWE AUtk

iterable (¢]E]2]8) WSS ¥ st EHE = AA. o HHEY 2= RE(list, str, tuple
Z2)AEE 5, dict T2 2RV AIL 5, 9Y AAl &, _iter_ () YA A2 AEE 78
St __getitem () WIAEE NA Y e FHa AAl=o] dsUTh

OlEHEL for FE AMRE £ A, A D2AE LR 2 B2 X (zip (), map (), =)
AEE 5 ) o Ele AN U A B drer () o AAE ALH W, 1 AR o e]8 o] &
=HFUTH 9 °]E1?—ﬂ°]Ei“ #HEY A A AXE T FEIYUSH o EHHES AT o,
HEZiter() E2E5tAW olHEl ol H AAE A thE 2+ flSUTE for F2 0| AES A9 Y
22 oA B R ATl BB m ool Aol Woh ol B U4 E U
olEl# o], Al A, Al dlolH = HA L.

iterator (o] E]@|o]E]) Hlo|E2] 2AEH S HHEE= AA. o|E B __next_ () HIAEENEFHo=T
SEEE (EE U4 85 next ) 2 AR 2= I FHEL TeHE S F U, A o
Aol dio 5 71 ¢l Uﬂ th 4l StopIteration 9 JE Lo ?‘\/]1’4—_ o] AN A, ol d olE AA=
2RI, o] %9 E_ __next_ () WA= E%E StopIteration o 9] & t}A] 4o 7] 7]k gt}
olEl# o] = ol &l o] § A A X}’:l% EHFE _iter_ () FINEE 7HE Aol 8 7H 7w, ©]
el o] 1 ol 2] Bol /1= 61 2 ol ]| RE & Wl Eol e 2ol 2ol A8 4 Aprloh

283 o9& o o] M o] EA o A2 AE S HE YU (1ist 22) AH oY AR iter (
U"\E ﬂﬂo}ﬂurfor Zo ALg & wjult} A o] o] EH] & w5 Ut o] A Z& o] ¥ & o] E] o] i3l
Al dste a1 otd, A o] H gl o] M of] AFE-H o]n] &K1 H o]Hd o]HE S F A, ¥l AH o] A |
HolA wEYth
typeiter o] T ZkA & Wf-8-©] l5H

key function (7] ) 7] St == Z g o] A (collation) S+ A A (sorting) ©] L} ¥l & (ordering) o] A} &5 =
U= T SYEYUTh & £0], locale.strxfrm() S 2AL S YA == FE 715
‘:’JEL o] AFS-g Y th
o] x 9] g2 & 771 8 AF o] o B A A A oA AL Fol =4 & Alofst7] 95l 7] F4-E ot Yt
o] ZAEo+=min(),max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7| &&= de oy o] d5Uth o E 59, str.lower () WA EE Aol & Y+
AU N9 D52 A 5 AFUD HAHC R, 7 4 Lanbda FA 02 0E 25 9L
13], O]ﬁ AlolUth: lambda r: (r[0], r[2]). ESH operator B2E2 A M9 7] S *gAH}E
AlFgUth: attrgetter (), itemgetter (), methodcaller (). 7] &¢4& &L /\]——Qkﬁl— o]
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.
lambda (§th 55 W] o) 7oA shis) 8 2 799 olF g Aok B4 g0} B v

1— 2 lambda [parameters]: expression ?4141‘/]-
LBYL -H 7] Aol Hg} (Look before you leap). ©] T A YL TZo|L} 23] £ 317 Aol A Ao g ALA
A=< AAE YT o] 2892 EAFP H2H A | 3, @2 if 79 S = S A Uh
Z 2dE oA, LBYL -2 “H 779 “H 7] ol A 202 wEA 2 AP dsUTh

T

=

—Yl PN
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o E E0], ZE if key in mapping: return mappinglkey] & FHAA} 29|, SFR 2 23] A,
o8 28 =7} keyE mappingol| Al Al ASHA A& = AFUth o] olfp& Fo| U EAFP 2=
Aoz AT+ AT,

m

list (2]222) W7 5ho] 4 A 2~ 1 o BO|E 27811, A4 o] )7 AA A O(1) o] 7] w o], 917 2l
(linked list) . t}= o} 2 o] o] v A} AU ok

list comprehension (2] A E 7 Z ¥] “_/9_) NP2 QA AR E=ARE XYty 1 2 E YAER 7
Z‘—7]—7=‘?5]-H]—E‘j result = ['{:#04x}'.format (x) for x in range(256) if x % 2 ==

= 00 4] 255 Atolof] Q= B4-E9 16X (0x..) 55 ETFo= vAEY B 2EE W Yrth if

B ANE 4 A% cIch AR, sange (256) 9 S LE B A2,

loader (2¢]) EES ZE5l= AA. load_module () o|8tE= o] &9 HAEE Ao gdYrt 2= &
E gy 71 E58= 1/]1;]— Z}AH| 3 U 82 PEP 302 E, =4 o] A Z 8 A = importlib.abe. Loader
£ HASQ.

magic method (W] & W] X =) S v A= o] u]F A A w23k

mapping (W] 3) 9]¢ 7] 23] & A Y33l Mapping ©| Y MutableMapping 74 o] ZEf o] 2| HH
HAEEL FTEFE= A o)y AA. d 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 ST

meta path finder (W€} 3 2 3}21t]) sys.meta_path & AN o] Z&F+= 31Qlr]. WE F & 3Rl 4=
Q=] shol o) 9 gas o] 971 kA e e vTh
HEl A2 37 FHE HAEE A= importlib.abe.MetaPathFinder & X ¥
U},

¢

metaclass (W€} 22 &) Se2o Sefn Fes He= S o) F, 2L 9H e, Hlo]x S 259
555 Uayth Vg Seas o] Al AAS ol e S vE= A Yo 2o A4
AFP Z2ae ™ Aojs2 712 7S A FUch spol g SHFA BtEE AL AL g S
25 s e Ayt H B2 ASA A = o] =77 A3 8 AR, 2871 A3 u), v e
ER e i ZHE o] 27 (logging), 2~ ¥ = <+ 44 <]

= 5
method (WA =) S HP‘/I Foll A B =3 I ] E
HAEE A HA A2 (BE self gt EAT) 2 AAHA AAE D5Uth o oF 575 ~5s
£ BEA L.
method resolution order (H| A= 2 £4) HIAE 24 £AE 238t S AHE A=)~ F
259 AP U 23 AR E Fho] A dE Z e o AME-H dae] &2 Al e W82 The Python
2.3 Method Resolution OrderZ X ¥ F Ut}
module (25) Jol¥ T =9 A3 T & Gt A RE2 499 o)A AA & E+ ol5 o<
ZrSUth BRE 2w dAjeof o3| J}O]ﬁQEEEQHE}.
|74 = HA K.
module spec (RF 2¥) REE 2 =34 AF < ¥
importlib.machinery.ModuleSpec & AAE A,
MRO WA E 24 4 & HAS.
mutable (Z7}H) 7FH A= ghol AT = AA T id () v A FAZULE 2H & HA Q.
named tuple (V] Y & 5 Z) “named tu 4
EE ARSI AEA T = Qs 840 AL T 4 9= BE FJo|uh Feael J&FH YTt oy
ELEH/\Oﬂ 2755 S+ U5
time.localtime () ¥ os.stat () 7} &3t 3HS 283te], o8 WA Fol V= FE2YUth =
T} & o= sys. float_lnfo?j Ut}

o
[=N
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

dEVIE FZ22 UAFAF S o) YUtk == tupled A A543 o] F EL2 =& A o3t
Qi 2o s Bo 2 S FES BE 5 AU, o2l FASE AF AHAAYG A= T
collectlons namedtuple () 2 W5 = JdFUTth T219] 7192 A H FAFJA Y UZ VL= F
ZolMe ge 7 e B 7HA UMM EE F7bsH & dd o
namespace (0|5 F7) W57} AH £ A4, o F B4 G T FAR U A FHE ol F T2
(MA = o A) Bk okt Ao, A, W o] F F3Fe] A5y Th ]%‘%"Z}% olF TE= HAA
REAS QUL g2 = ,f:’j’f,\—bulltll’ls open ¥} os.open () & 259 o] & F 7t 23
FUT 3, o] 8 F0L o H B Eo| Y E FANEAE R BEIA AEAT} FA
HE4Ao 288 =Yttt ]%%ﬂ,random seed () X+ itertools.islice() a1 2 1 3=
Eo] Z+Zt random ¥ itertools EE ) o3 3T ¢ 8 o] ¥ &3l U tt.

namespace package (°] =
Z 77 A = &g
D}% Ytk

2E X HASL.

t
B2 l71A) 22 AN B 7)) AE| o] 27 /%5 PEP 420 5 7] 4. o] &
Aol A7 Qe S = AW, 53] _init_.py shdo] omR A 574 she

nested scope (34 F ATZT) Eel 4 o)A WA S FRIE 5. o 8 Sol, ThE I el A B9
FP8 23zt EAoss 320 b

et T e HEES 2T S dsUTth
““ ?J = A] ‘i%ti}t Aol o) of gt A
U}XLWWE, A9 AsE2 49
gy

new-style class (;F 26t Ze|2) A FL RE Zela AA o AEH T Y= Foa
5. 2719 oA AN e, A F2gd FHaw
__getattribute_ (), FH;E AT, 2 E HA B9} 22 Ftol Mo A F
g4 AR UTH

object () A]) el (1EZREU g & 2t
2 o HF A A Wolx FefaduTh

package (3}7]#]) A B EEEo| v A7 AR AR 7| A&
7| A& _path_ AEFHEZ Y& ol ZEYYTh

A 9717 sk o] 2 B3 9714 = BAL.

parameter (W] 7| 7) b (£ WA E) B oA Ttk

oft

FEME) ol Fod &2

rln
n}
©
o,
H
=
td
rln
4r
[>
u
ne
iy
o)

e
30,
rr
ro,
>
kA
rlr
2
rg
oM,
o
rO
kY
gl_[g
et
B
o2

SRR SEATEVE S e M B
o 1 X]-71 9 = (positional- or—keyword): 9z oA U 7Y = oz 72 ALGE 2 Q)= ol = 2 AT T}
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

’def func (foo, bar=None) :

» 9120208 (positional-only): 91X 2 AFD 5 At AAE AFFULh 93 AF AR E
5 Ao WANS BB/ EAE EFHL 1 H o) AT 5 AHUTh o E Fof Th el A

posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :
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L]

W

1=214 eyword-only): 719 E 20 AFE 4 Y= A2E AA L AA =04 o))
5 32) o) o7 G F oA ohol sfie] b A oA -8 o2 2 YA A o
01’\141:} dE 01 t}2-ol|l A kw_onlyl &} kw_only2:

—{> rlr

def func(arg, *, kw_onlyl, kw_only2):

+ 71891 2 (var-posiional: (FI w55 0] 2] 5} A o] o] Wl o121 517 AAE o B3l A 52
e 91X RS Aol NA2E AT oA v RS B AS o] Bl + & e
2oIA 498 4 A% h oA E Fol TS0l A ags:

F

’def func (*args, **kwargs):

+ A E (rarkeyord: (SHE o 7) W55l 1A el o] obFel 2 9] = A5 Hl)
AZD 5 At 9 A5 AYE 1x}—~ ARG o A AR wh AL o] Fofl +x 2

ol B A HolE = A5 UTh Al g S0 A ool A kwargs.
e A A AAES S8 7| 2 g wk op gt A A o] At B4 AAES AR S 5 A5 Th

o1z 8o %] &5, Q1 x}Lo} wlj 7| H =9 x}po]of L} 2 = FAQ A&, inspect .Parameter Z a2, function
A, PEP 3625 XA

O
path entry (A2 NEZ]) 42 /)3 sholt] 7} YEE T REES 27] 93] Aok d = F2 g st
4.

path entry finder (3 2 QlE 8] 5}21t]) sys.path_hooks o] Y= ZHE(F, 42 ANEDZ F) o] ZHFE
Il A, FolA A2 dEE 2 RES ZFEUHE ¢ JAFYTH

AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (4 2 E 8] F) sys.path_hook g AE JE=ZEAY, ER A2 dEz oA RES
Ze=lE dn dud d2 dEF 9y & E8F5Yh

path based finder (3 2 7|4 5}2lt]) 7|2 ve} 4 = Il & F 3, JdxE 4=
yrtt.

l

-
>
2]
i
o
B
fy

pathlike object (325 AA) 59 A28 422 Gl A7 425 A7 L A2 E I ser U
bytes ZBA| o] A} os.PathLike Z2 EZ S Fd3E AAYUT) os.PathLike T2 EF S XY
Sl= AA = os.fspath() FFTE SE A str Y bytes FL A|l2" A2 2 HIE 4 5T}
th4l os. fsdecode () & os.fsencode () & Z+Zt str U bytes 2345 ERF5l=0 A E &+ U5
Ut} PEP 5192 % 915 921 o).

PEP 3}o]# 7§41 A<t PEP& 3}o V‘* AFUEA ZEE AFsHA L ool M B I T2 A A E= 3170
A2 e 7S AWahs AA AU PEPE Al 9E Jlol ek A% A% AW 2 A S

Alza of gt

PEP= F8 MEL 7]5& AStsta EA A t3t AR UE 452 st sfo| o S0 44 2
@ggﬁ;@%ﬂ%@ﬂg]ﬂq%ﬂquwﬂﬂﬂ% FUE HellA gl & ¥rd1%ﬂ
JAE wAMst g Aol st

PEP 1 ZZ3IA 2

rl

portion (SE4) PEP 420 o 4| 42| 8 AA R, o] 27 371 Aol o]l A sl shte] Tl E elo] Sof 9l
Q5] A% @ip Lol AAH £ AT A5 Th.

positional argument ($] ] 212} Q1A & H A Q.

mmﬁmﬂMﬁ@@Aﬂ)@@AH&Eiﬂ]HHQAAHE
o} Qe o] 20 & WSt o e A = kA T, g A ﬂﬂﬂ
AT A S8 0] FAHA e dA o] Dojd
dojuAl &= s AUt —APIE 23817 Aol 1 5
dojd A g Uth
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provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (o] 3000) o] % 3.x w3 2kl End (WA 3] wj£71 1 ] 2fe] o] o7 | A D o] wHE0) 2
o] Eolt}) o] AL “Py3k” & £ 27 = Frth

Pythonic (3}o] The) THE Q1oj ol Qb ol AP S M3 ZES 7 5He T4l sho] A Qlojol
7H A% A5 o U4 EL kol mE it ofoltlofu} T 27t o & Fof, shol Mol A AT i
SIEYE for BE AEAN el 2ol L a3 QUTh THE B dojel o) Tl

R T Bl fong, stoldel 94%5HA] e AYE 57 -2 HE S E G

for i in range(len(food)):
print (food[i])

o 2B, shelAthe W £ ol g &t

for piece in food:

print (piece)

qualified name (% 77 3} € °l%) BEEo A adzox ZEo] Fold S, o, M= o2 AR
£ HojFE For 74 o] 5. PEP 3155 of| A oyt 25 Tk Sa 29 o, B2k
ol &2 A9 OlEJJrﬂ’\ o

>>> class C:
class D:
def meth (self):

pass
>>> C.__ _qualname___
YC’
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth.__gualname_
'C.D.meth'’

CE

B2EE 77l = AHS , XA AF3E ol S (fully qualified name) 2 & B 12 3| 7| X &
A EERE 7= ZJEE E]% O]%%B]U]?QWTZ]- o] & £0],email .mime.text:
>>> import email.mime.text

>>> email.mime.text._ name
'email.mime.text'
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sequence (] 2 getitem () ST UIAES B A AHLS AHE T wE 24 A 2E A 46}5’_,

Al dolg 28 FE __len_ () WAES Aoste olH e 2R WE A2 UEs L
list, str, tuple, bytes 7} A5 YT dict =3 getitem () I _ len_ () S A Y3A T
23)0] A% Al Qe]o] 2l 7] A8 37 W ol AAA} opfe WfF o 2 ARHE ke Aol Fel
3 oF g o}
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 c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See comprehensions.

single dispatch (A2 t] A3 x]) F& o] stte QA Fof 7|28 AAE = Alvl g T 2o X9
e,
slice (&2lo]2) HF A|A~ o dBE 235l AA|. Eefolaes ME ATHE 78S ARRSIA B Y
t}. Varlable _name [1:3:5] 1 [] Foll A oA e g FECE FEPYh tiZES (M B
A

s AHS YT

special method (&4 Uﬂ/‘-]‘:) -L]-O] ol o o LS, Al 2o, AP u] FAFOZ TEFHEHAS
oA YAMHEEF 7H-4 D=7 A &35 ZUE o] 58 2H1 S Y th &4 1 A = 3= specialnames ©f]
AR S 012% SUth

statement (£7) 2 29 E (Z=2] “BF(block)”) & FAStE FEAUTH 282 184 o] AU 714
EE AL Y 7R R E F9 A Yt} 718 if, while, for.
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from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

£ rhesh 2ol B 9/ 44 BE 4 de Utk

from typing import List, Tuple

Color = Tuple[int, int, int]

(TH& ST Aol A1)
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def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

st= typlng»]— PEP 4845 %+ 5_3}/\1]

U ubg gre] 71 s = BE Aot of |
o).
F e A ALgolu] stol ol A FAE A= eFFUTh SHARE B4 ¥ 4 =70l f-8 31w IDE
gIESY R AEY S FHUT
A M4 Ay, A Wg, FHs JEARE 2 T4 F FE = typing
get_type_hints () & AHEste] AN~ 5 QsUth

0] 7]1%5S A3l typingT} PEP 4845 234 &
universal newlines (F UM A £ 937) 023 22 AES BF 29 2202 Q43 :, 9AaE 2E S 54
SHeElE: fr Yl EAF Fel \n', 92 Pl \r\n', o o] MR EA] Fel \r'. F74H

AFg-of #efA = bytes.splitlines () ¥ 7FolU 2} PEP 278 2} PEP 3116 & X A 8.
variable annotation (H4* o] o] X)) Hy == ZHP 2 olETHE o] - H o] Al
HeEe ZdaoEREY ojHolAS G uf g2 A8 AL yT):

class C:
field: 'annotation'
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Fuch: N

count: int = 0

Ha o] gl o] A -2 Al A annassign o A A H gy T}
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C.1 2ZEY o] Ia}

glo] {2 ABC2l= A ojo] T A A2 A v E 2= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFZ) 2] Guido van Rossumf] 2] 3] 1990 d o] Z4lof| ThE o] HE U T Jol o= o2 AFFE2] B2 33 o]
=95 94 B, Guido= shol 2] 72 A 22 ol 912 vk

1995, Guido+ Virginia 2] Reston Oﬂ ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston vaus/ 22) o A1 sho] A 2 A% 3L, o] ol A o] ] M A2] 42 £ o] F A LT

20004 5 %_J, Guido 2} -‘3]-01 é‘ﬂ Al 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs 2 A A5 Ut &
2 3} 104, PythonLabs & -2 Digital Creations( 3 A} Zope Corporation; https://www.zope.org/ FZ) 2 %754t}
2001 4, Jlr W Az E %] 01 A 2 (PSF, https://www.python.org/psf/ ZFz) o] A g5 & th o] ©Al = gho] A
#A AA Qe 2rotEs 585 A H vl F e 24 Ytk Zope Corporation> PSFO] £ 3191 9 U T}

B E JolH vz T2 T /\/\‘Q 141:]- (F7N &2 Ao "8 A& https://opensource.org/E 2 84 /\]
). AP 02, TR (A8 AR L ohduiTh shol 7 W B2 GPLI} T3 UTh oele] Bt ohe
W EFe 2 ore Atk

EEIEC IR E§A [ GPLEEN

09.0~12 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI ves

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.1+2.0.1 | 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-& 2] | PSF yes
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—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
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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.

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 THEREOEF.

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, or.
—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.

(TH& STl Aol A1)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

(TH& SOTATl A1)

248 Appendix C. < x}¢} glo] A A




The Python/C API, & x] B4 3.8.18

(o] A sl o] A A M A%)

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law 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
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.18 DOCUMEN-
TATION

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.
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_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e Feo 7Rt =5 XYL 22 ddl =9 A4S IdE 7 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. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TH& ST Aol A1)
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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)

C.3.2 27

socket EE2 getaddrinfo () 9} getnameinfo () & A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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asynchat¥ asyncore RE-2 th53} 22 £ A 233t

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 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.
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C.3.5 A3 >3

trace REE 0h3} 22 39 AYL TFHUTH

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.

C.3.6 UUencode %! UUdecode &5~

B ES O T 7 AE ERYTH

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
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

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.

C.3.8 test_epoll

test_epoll REL T} 7} 28 29 S 2 8F T}

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

(TH& ST Aol A1)
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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-S kqueue QB 3] o] 2] Tla] T}g7} 2 Fo) AL =TT

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. 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.3.10 SipHash24

3}4 Python/pyhash.c o+ Dan Bernstein ®] SipHash24 &1 2] & 2] Marek Majkowski 2] & o] ¥ 3}%] o]
U T ol 7ol & e} 22 o] Ea5 o YU Tk

<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>

(TH& ST Aol A1)
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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 I &2} 7+e] HIHE C &4 dtoa & strtod S A| F 3= Y Python/dtoa c & @A http:
/lwww.netlib.org/fp/ oA 4L 4= 9l+= David M. Gay 2] 7L 2 o] 2] Hdo A s H JdF T 2009»3 34
16l W2 A& gpdoll = vhx3 22 A &d ¢ ghol Al “‘X] 7F 23 o] dF YT

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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.

* % ok X

*

* 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.

***************************************************************/

C.3.12 OpenSSL

G A A7 A 4= QA S F2719] /35 = 13l OpenSSL 2}o]
X gtol A x| L2 7ML OpenSSL 2lo| Bl g AHR S 23+
©

B 5 hashlib,posix, ssl, crypt + &
oS 3z
3t

g2l AUk =3 A x 9ot w
9lo B g o] 7] of OpenSSL 2}o] Al A A}

o
4>

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* - - =

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(TH& ST Aol A1)
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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)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

(TH& ST Aol A1)
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All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &AL W= 5 ——yith-system-expat & FASHA] &= 3, EHH expat 22 AHES ALR-3} o]

dEgyn:

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 &2 U E ——ywith-system—1libffi & AR &= 31 34 libffi &

Weg

[>
>
L
o
>
ofo
o
£

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 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.
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C.3.15 zlib

21ib B Al 2 E o A A H 2lib W o] L1 @ 25 o] A M=o A8F 5 §low, 3 glib 4 AR

Ag3te] WEH U T

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 ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
[o
fru
)
°
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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
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

(TH& ST Aol A1)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal EE2 WY EE ——-with-system-libmpdec & T4 3}X] &+ oF, Z3HH libmpdec 22 AFE S

Agstel e o

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. 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.

C.3.18 W3C C14N H|2E ~ ¢ E
test 7] X2 Cl14N 2.0 HHAE A~ E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
/ Iwww.w3.org/TR/xml-cl4n2-testcases/ ol A 7FA 22 ™ 3-4 BSD gFo] Al 3o vl 2 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 fol-
lowing disclaimer.

» Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.
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* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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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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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__all__ (package variable), 40
__dict__ (module attribute), 121
__doc___ (module attribute), 121

_ file_  (module attribute), 121, 122

_ future_ ,233
_ import_
ol 4 40
_ loader___ (module attribute), 121
_ _main_

25, 11,142,152
__name___ (module attribute), 121, 122
__ package__ (module attribute), 121
__slots_ ,239
_frozen (CH| o] E & 4l),43
_inittab (CHl°]E 4,43
_Py_c dlff(C F), 85
_Py_c_neg (C &%), 85
_Py_c_pow (C &), 85
_Py_c_prod (C &%), 85
_Py_c_quot (C &), 85
_Py_c_sum (C &), 85
_Py_InitializeMain (C &%), 173
_Py_NoneStruct (C <), 186
_Py_TPFLAGS_HAVE_VECTORCALL (W& X ),
204
_PyBytes_Resize (C g<), 88
_PyCFunctionFast (C H| o] ¥ &4l), 187
_PyCFunctionFastWithKeywords (C Hl o] ¥ &
A1, 187
_PyImport_Fini (C &%), 43
_PyImport_Init (C &), 42
_PyObject_FastCallDict (C &), 61
_PyObject_New (C &%), 185
_PyObject_NewVar (C g<), 185
_PyObject_Vectorcall (C &), 61

_PyTuple_Resize (C &), 109
_thread
2E, 148
23
bytearray, 88
bytes, 86
Capsule, 131
complex number, 85
dictionary, 112
file, 120
floating point, 84
frozenset, 115
function, 117
instancemethod, 118
integer, 80
list, 111
long integer, 80
mapping, 112
memoryview, 130
method, 118
module, 121
None, 80
numeric, 80
sequence, 86
set, 115
tuple, 108
type, 6,77

A

abort (), 40
abs
LHXL UT’ 64
abstract base class (FAH]|o]2 Z ), 229
allocfunc (CHl o ¥ &4]), 220
annotation (o] =H| o] A), 229
argument (A}, 229
argv (in module sys), 145
ascii

W &4, 59
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asynchronous context manager (B]%7] AE contiguous (<), 231

2E #HE AP, 230 copyright (in module sys), 145
asynchronous generator (H]% 7] A& °]¥]), coroutine (ZFH), 231

230 coroutine function (ZF
asynchronous generator iterator (¥]% 7] CPython, 231

A v g o] g o] g o] ), 230 create_module (C &%), 124
asynchronous iterable (B]Z7] o] & &), 230
asynchronous iterator (8] 7] o] g o] g]), D

g g4, 231

230
attribute (] EZHE), 230
awaitable (o] gl o] B &), 230

B

BDFL, 230
binary file (8}o] g 5}+Y), 230
binaryfunc (C t o] g & A)), 221
buffer interface

(see buffer protocol), 69
buffer object

(see buffer protocol), 69
buffer protocol, 69
builtins

25, 11,142,152
bytearray

A, 88
bytecode (H}o]| E
bytes

A, 86

W7 g, 59
bytes—like object (H}o]EER

C

callback (), 231
calloc (), 175
Capsule

A, 131
C-contiguous, 72, 231
class (E82), 231
class variable (&%
classmethod

W7 e, 188
cleanup functions, 40
close () (in module os), 153
CO_FUTURE_DIVISION (C ¥%), 19
code object, 119
coercion (Fo]A), 231
compile

w7t g, 41
complex number

A, 85
complex number (&4, 231
context manager (AEAE #E| A}, 231
context variable (AEAE W), 231
contiguous, 72

F =), 231

2 W), 231

2AA), 230

decorator (H|Z ¥ o] ), 231
descrgetfunc (C H o] ¥ & Al), 220
descriptor (T2 HH), 232
descrsetfunc (C H°]§ 3 Al), 220
destructor (CH o ¥ & 4l), 220
dictionary

A, 112
dictionary (8344 g]), 232
dictionary comprehension, 232
dictionary view (99X 18 1), 232
divmod

& &k, 63
docstring (Ei ),
duck-typing (2 E}9]

E

EAFP, 232

EOFError (built—in exception), 120
exc_info () (in module sys), 10
exec_module (C &), 125
exec_prefix, 4

executable (in module sys), 144
exit (), 40

expression (X3 4]),232
extension module (B EE), 232

F
f-string (FEA}Y), 232
file

A, 120
file object (¥< AA), 233
file-like object (FLF AA), 233
finder (3}21 ), 233

232
), 232

float
LHZ]— b‘]— , 65
floating point
A, 84

floor division (A4 U4, 233
Fortran contiguous, 72,231
free (), 175
freefunc (C Hl o] ¥ & A, 220
freeze utility,43
frozenset

AA, 115
function

AA, 117

266

=
ro,



The Python/C API, & x] B4 3.8.18

function (&%), 233 KeyboardInterrupt (built-in exception), 29
function annotation (&4 o] = H|o]A), 233 keyword argument (7]¥E 2 A}), 235

G L

garbage collection (7}F8]A] =4), 233 lambda (T}, 235

generator, 233 LBYL, 235

generator (A8 o] ¥)), 233 len

generator expression, 233 W& sk, 62, 66,68, 111, 114, 116

generator expression (AU #o]E T8 4]),234 lenfunc (CHl°olH 4], 221
generator iterator (Alu@ o]¥ o] # o]H), list

233 AA, 111
generic function (AUl ), 234 list (F]2E), 236
getattrfunc (CHl o] g & 4Al), 220 list comprehension (E|2E AZE3NA), 236
getattrofunc (C H o] ¥ & Al), 220 loader (£4), 236
getbufferproc (C H o] E & A, 221 lock, interpreter, 146
getiterfunc (CHlo]¥ & 4]), 221 long integer
GIL, 234 24, 80
global interpreter lock, 146 LONG_MAX, 81
global interpreter lock (A9 Q¥ =7 ¥
£),234 M
magic
H method, 236
hash magic method (W] 23] WA ), 236
W3 g4, 62, 201 main (), 143, 145
hash-based pyc (S| A] 714k pyc), 234 malloc (), 175
hashable (| A] 7}%), 234 mapping
hashfunc (C ©] o] E] 3 4l), 220 A, 112
mapping (7§33), 236
| memoryview
IDLE, 234 AA, 130
immutable (£), 234 meta path finder (WE} FE 1}21H), 236
import path(YXE F=),234 metaclass (W EF 22 2), 236
importer (Y X ¥), 234 METH_CLASS (W7 W), 188
importing (% Z8), 234 METH_COEXIST (W7 ¥4, 188
incr_item(), 10,11 METH_FASTCALL (W7 ﬁ#) 188
initproc (CH o€ &Al), 220 METH_NOARGS (W7 ¥ ), 188
inquiry (Ctl ol &) @), 225 METH_O (3 W), 188
instancemethod METH_STATIC (47& W), 188
A, 118 METH_VARARGS (WA H4), 187
int method
YA 32 65 magic, 236
integer special, 240
interactive (t)3}3), 234 method (F] A =), 236
interpreted (2 €] Z 2 € T), 235 method resolution order (WA E ZAA <A,
interpreter lock, 146 236
interpreter shutdown (S1E|Z2E £8),235 MethodType (in module types), 117, 118
iterable (°]H#E), 235 module
iterator (o] €] d o] €), 235 search path, 11, 142, 144
iternextfunc (CHl o] ¥ &4l), 221 A, 121
module (&), 236
K module spec (RE 23, 236

modules (in module sys), 40, 142

k f ti 7] 3k), 235
ey function (7] ¥), ModuleType (in module types), 121
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MRO, 236
mutable (7}9), 236

N

named tuple (U Y= £Z), 236

namespace (0] & &7}), 237

namespace package (°]E &7+ 3 7] A]), 237
nested scope (FHH 237 x),237
new-style class (F2EFY @ 2), 237
newfunc (C B o] E &A1), 220

None
A, 80
numeric
A4, 80
O
object
code, 119

object (AA, 237

objobjargproc (C H o] E & A, 221
objobiproc (C Hl o] ¥ & 4]), 221
OverflowError (built-in exception), 8183

P

package (3} 7] A)), 237
package variable

_all_ ,40
parameter (W] 7] ), 237
PATH, 11
path

module search, 11, 142, 144

path (in module sys), 11, 142, 144
path based finder (BZE 7]%F 3}2lt), 238
path entry (AE JdEZ), 238

path entry finder (BZE dEg] 32t]), 238

path entry hook (A2 dEF £),238
path-like object (BEF ZAA)), 238
PEP, 238
plat form (in module sys), 144
portion (E4), 238
positional argument (%] X] ¢1A}), 238
pow

W3 g4, 63, 65
prefix, 4
provisional API (FA API), 238
provisional package (A 37| A)), 239
Py_ABS (CWl3 &), 4
Py_AddPendingCall (C g<), 153
Py_AddPendingCall (), 153
Py_AtExit (C ), 40
Py_BEGIN_ALLOW_THREADS, 146
Py_BEGIN_ALLOW_THREADS (C "2 &), 150
Py_BLOCK_THREADS (C "] =2 &), 150
Py_buffer (CH o] & 21), 70

Py_buffer.buf (C ¥y W), 70
Py_buffer.format (C W W), 71
Py_buffer.internal (C¥H W), 71
Py_buffer.itemsize (C ¥ W), 70
Py_buffer.len (CHH H), 70
Py_buffer.ndim (C ®8 W), 71
Py_buffer.obj (C W W), 70
Py_buffer.readonly (C ¥y W), 70
Py_buffer.shape (C ¥ HI), 71
Py_buffer.strides (C@¥ W), 71
Py_buffer.suboffsets (C ®Wy ¥HF), 71
Py_Buildvalue (C &4, 51
Py_BytesMain (C &), 15
Py_BytesWarningFlag (C ), 140
Py_CHARMASK (CW|3 &), 5

Py_CLEAR (C &), 21
Py_CompileString (C &%), 18
Py_CompileString(), 19
Py_CompileStringExFlags (C &), 18
Py_CompileStringFlags (C &), 18
Py_CompileStringObiject (C &), 18
Py_complex (C Bl o] ¥ &4), 85
Py_DebugFlag (C %), 140
Py_DecodeLocale (C &%), 36
Py_DECREF (C &), 21
Py_DECREF (), 6

Py_DEPRECATED (C"|3 &), 5
Py_DontWriteBytecodeFlag (C %), 140
Py_Ellipsis (C¥<), 130
Py_EncodeLocale (C &), 37
Py_END_ALLOW_THREADS, 146
Py_END_ALLOW_THREADS (C W] 2&), 150
Py_EndInterpreter (C &), 153
Py_EnterRecursiveCall (C &), 32
Py_eval_input (C ¥F), 19

Py_Exit (C &4), 40
Py_ExitStatusException (C &), 161
Py_False (C ¥), 83

Py_FatalError (C &), 40
Py_FatalError (), 145
Py_FdIsInteractive (C &), 35
Py_file_input (C ¥), 19
Py_Finalize (C &%), 143
Py_FinalizeEx (C &), 142
Py_FinalizeEx (), 40, 142,152,153
Py_FrozenFlag (C¥<), 140
Py_GetBuildInfo (C &), 145
Py_GetCompiler (C 6]'/\) 145
Py_GetCopyright (C &), 145
Py_GETENV (CP|Z &), 5
Py_GetExecPrefix (C &%), 143
Py_GetExecPrefix (), Il
Py_GetPath (C &), 144

Py_GetPath (), 11, 143, 144
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Py_GetPlatform (C &), 144
Py_GetPrefix (C &), 143
Py_GetPrefix (), 11
Py_GetProgramFullPath (C &), 144
Py_GetProgramFullPath (), 11
Py_GetProgramName (C g4, 143
Py_GetPythonHome (C F), 146
Py_GetVersion (C &), 144
Py_HashRandomizationFlag (C <), 140
Py_IgnoreEnvironmentFlag (C <), 141
Py_INCREF (C 3), 21
Py_INCREF (), 6
Py_Initialize (C &), 142
Py_Initialize(), 11,143,152
Py_InitializeEx (C &), 142
Py_InitializeFromConfig (C <), 168
Py_InspectFlag (C W), 141
Py_InteractiveFlag (C¥), 141
Py_IsInitialized (C &%), 142
Py_IsInitialized(), 12
Py_IsolatedFlag (C ®), 141
Py_LeaveRecursiveCall (C &%), 32
Py_LegacyWindowsFSEncodingFlag (C
141
Py_LegacyWindowsStdioFlag (C W), 141
Py_Main (C &), 15
Py_MAX (CUl3 &), 5
Py_MEMBER_SIZE (CU|3 &), 5
Py_MIN(CWl3 &), 5
Py_mod_create (CUW|Z ), 124
Py_mod_exec (CH]Z &), 125
Py_NewInterpreter (C &), 152
Py_None (C ¥5), 80
Py_NoSiteFlag (C ¥%), 141
Py_NotImplemented (C ), 57
Py_NoUserSiteDirectory (CH9), 141
Py_OptimizeFlag (C W), 141
Py_PreInitialize (C &%), 163
Py_PrelInitializeFromArgs (C &%), 163
Py_PrelInitializeFromBytesArgs (C&), 163
Py_PRINT_RAW, 121
Py_QuietFlag (C¥), 141
Py_REFCNT (CP| 3 &), 186
Py_ReprEnter (C &%), 3
Py_ReprLeave (C &), 32
Py_RETURN_FALSE (C W3 &), 84
Py_RETURN_NONE (C W] 32 &), 80
Py_RETURN_NOTIMPLEMENTED (C UHELE), 57
Py_RETURN_RICHCOMPARE (C W] 2 &), 207
Py_RETURN_TRUE (C "l 3 &), 84
Py_RunMain (C &), 172
Py_SetPath (C &), 144
Py_SetPath (), 144
Py_SetProgramName (C 3), 143

W),

Py_SetProgramName (), 11, 142144
Py_SetPythonHome (CU"/\) 146
Py_SetStandardStreamEncoding (C &), 143
Py_single_input (C W), 19
Py_SIZE(CUWZR), 186
PY_SSIZE_T_MAX, 82
Py_STRINGIFY (CPlZ &), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS (W& W),
204
Py_TPFLAGS_BASETYPE (W73 A
Py_TPFLAGS_BYTES_SUBCLASS (W%
Py_TPFLAGS_DEFAULT (W& W), 203
Py_TPFLAGS_DICT_SUBCLASS (W& ), 204
Py_TPFLAGS_HAVE_FINALIZE (W& ), 204
Py_TPFLAGS_HAVE_GC (WZ& W), 203
Py_TPFLAGS_HEAPTYPE (W& ®H<), 203
Py_TPFLAGS_LIST_SUBCLASS (W& <), 204
Py_TPFLAGS_LONG_SUBCLASS (W& <), 204
Py_TPFLAGS_METHOD_DESCRIPTOR (W& W),
204
Py_TPFLAGS_READY (W& W), 203
Py_TPFLAGS_READYING (W& ®HS), 203
Py_TPFLAGS_TUPLE_SUBCLASS (W7 ¥ 4), 204
Py_TPFLAGS_TYPE_SUBCLASS (W& ), 204
Py_TPFLAGS_UNICODE_SUBCLASS (W& W),
204
Py_tracefunc (C H| o] 3 A}, 154
Py_True (C ), 84
Py_tss_NEEDS_INIT (C "3 &), 156
Py_tss_t (CH g 34, 156
Py_TYPE (CW]3Z &), 186
Py_UCS1 (CHl o] g & 4l), 89
Py_UCS2 (C H| o] & & A)), 89
Py_UCS4 (CHl o] E & 4]), 89
Py_UNBLOCK_THREADS (C " 3 &), 150
Py_UnbufferedStdioFlag (C ¥5), 141
Py_UNICODE (C tf o] E] & A]), 89
Py_UNICODE_IS_HIGH_SURROGATE (C®j3 &), 93
Py_UNICODE_IS_LOW_SURROGATE (C "3 &), 93
Py_UNICODE_IS_SURROGATE (CW| 3 &), 93
Py_UNICODE_ISALNUM (C ), 92
Py_UNICODE_ISALPHA (C &), 92
Py_UNICODE_ISDECIMAL (C &), 92
Py_UNICODE_ISDIGIT (C &), 92
Py_UNICODE_ISLINEBREAK (C &), 92
Py_UNICODE_ISLOWER (C ), 92
Py_UNICODE_ISNUMERIC (C &%), 92
Py_UNICODE_ISPRINTABLE (C &), 92
Py_UNICODE_ISSPACE (C &), 92
Py_UNICODE_ISTITLE (C &), 92
Py_UNICODE_ISUPPER (C ), 92
Py_UNICODE_JOIN_SURROGATES (C "} =Z &), 93
Py_UNICODE_TODECIMAL (C <), 93
Py_UNICODE_TODIGIT (C &), 93

), 203
W), 204

259

269



The Python/C API, & x] v 3.8.18

Py_UNICODE_TOLOWER (C <), 92
Py_UNICODE_TONUMERIC (C &%), 93
Py_UNICODE_TOTITLE (C &), 93
Py_UNICODE_TOUPPER (C ), 92
Py_UNREACHABLE (CW|Z &), 4
Py_UNUSED (CP|Z &), 5
Py_VaBuildvalue (C g<), 52

PY VECTORCALL_ARGUMENTS_OFFSET (C W] I &),

61
Py_VerboseFlag (C ¥
Py_VISIT (C &), 225
Py_XDECREF (C &), 21
Py_XDECREF (), 11
Py_XINCREF (C &), 21
PyAnySet_Check (C &), 115
PyAnySet_CheckExact (Cc&), 115
PyArg_Parse (C &%), 50
PyArg_ParseTuple (C €), 49
PyArg_ParseTupleAndKeywords (C &), 49
PyArg_UnpackTuple (C g<), 50
PyArg_ValidateKeywordArguments (C $F<),

50
PyArg_VaParse (C &), 49
PyArg_VaParseTupleAndKeywords (C &), 49
PyASCIIObject (C H| o] E & 21), 90
PyAsyncMethods (C H]°] € & 4), 219
PyAsyncMethods.am_aiter (C ®8 H4), 219
PyAsyncMethods.am_anext (C @8 W), 219
PyAsyncMethods.am_await (C @8 H4), 219
PyBool_Check (C &%), 83
PyBool_FromLong (C ¥<), 84
PyBUF_ANY_CONTIGUOUS (C Wl3Z &), 73
PyBUF_C_CONTIGUOUS (C W3 &), 73
PyBUF_CONTIG (C "l =2 &), 73
PyBUF_CONTIG_RO (CWj3 &), 73
PyBUF_F_CONTIGUOUS (CHW|Z &), 73
PyBUF_FORMAT (C "] 3 &), 72
PyBUF_FULL (CUW 3 &), 73
PyBUF_FULL_RO (C "= &), 73
PyBUF_INDIRECT (C W3 &), 72
PyBUF_ND (C "} =2 &), 72
PyBUF_RECORDS (C "l 3 &), 73
PyBUF_RECORDS_RO (C Wl 2 &), 73
PyBUF_SIMPLE (C "3 &), 72
PyBUF_STRIDED (C "2 &), 73
PyBUF_STRIDED_RO (C "l Z &), 73
PyBUF_STRIDES (CHW|Z &), 72
PyBUF_WRITABLE (C Wi 2 &), 72
PyBuffer_FillContiguousStrides (C &),

75
PyBuffer_FillInfo (C &%), 76
PyBuffer_FromContiguous (C &), 75
PyBuffer_GetPointer (C &), 75
PyBuffer_IsContiguous (C &%), 75

N2, 142

PyBuffer_Release (C &%), 75
PyBuffer_SizeFromFormat (C &), 75
PyBuffer_ToContiguous (C &%), 75
PyBufferProcs, 69
PyBufferProcs (C o] g &4, 218
PyBufferProcs.bf_getbuffer (C Wy W),
218
PyBufferProcs.bf_releasebuffer (C s W
22,218
PyByteArray_ AS_STRING (C &), 89
PyByteArray_AsString (C &%), 88
PyByteArray_Check (C &), 88
PyByteArray_CheckExact (C &), 88
PyByteArray_Concat (C &), 88
PyByteArray_ FromObject (C &), 88
PyByteArray_ FromStrlngAndSlze c
PyByteArray_GET_SIZE (C &%), 89
PyByteArray_Resize (C &), 89
PyByteArray_Size (C &), 88
PyByteArray_Type (C ¥F), 88
PyByteArrayObject (C Hl o] E &4]), 88
PyBytes_AS_STRING (C &), 87
PyBytes_AsString (C &%), 87
PyBytes_AsStringAndSize (C &), 87
PyBytes_Check (C &), 86
PyBytes_CheckExact (C g), 86
PyBytes_Concat (C ), 88
PyBytes_ConcatAndDel (C &%), 88
PyBytes_FromFormat (C g), 86
PyBytes_FromFormatV (C &), 87
PyBytes_FromObject (C &), 87
PyBytes_FromString (C &), 86
PyBytes_FromStringAndSize (C &%), 86
PyBytes_GET_SIZE (C ), 87
PyBytes_Size (C &%), 87
PyBytes_Type (C ¥5), 86
PyBytesObject (CHl o] E &4]), 86
PyCallable_Check (C '5]'—/,\—) 60
PyCalllIter_Check (C <), 127
PyCallIter_New (C g, 127
PyCallIter_Type (C W), 127
PyCapsule (CH|o]E & 4], 131
PyCapsule_CheckExact (C &%), 131
PyCapsule_Destructor (Ct|o]E & 4)), 131
PyCapsule_GetContext (C &5), 132
PyCapsule_GetDestructor (C &), 132
PyCapsule_GetName (C &), 132
PyCapsule _GetPointer (C3), 132
PyCapsule_Import (C &), 132
PyCapsule_IsValid (C g<), 132
PyCapsule_New (C &), 131
PyCapsule_SetContext (C &), 132
PyCapsule_SetDestructor (C <), 132
PyCapsule_SetName (C &), 132

o), 88
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PyCapsule_SetPointer (C &%), 133
PyCell_Check (C &%), 119
PyCell_GET (C &), 119
PyCell Get (C 34, 119
PyCell_New (C &), 119
PyCell_SET (C &%), 119
PyCell_Set (C &), 119
PyCell_Type (C¥5), 119
PyCellObject (CHlo]E &4, 119
PyCFunction (C H] o] ¥ & A]), 187
PyCFunctionWithKeywords (C Bl o] ¥ & A]), 187
PyCode_Check (C &%), 119
PyCode_GetNumFree (C &), 119
PyCode_New (C &), 120
PyCode_NewEmpty (C $), 120
PyCode_NewWithPosOnlyArgs (C &), 120
PyCode_Type (C ¥5), 119
PyCodec_BackslashReplaceErrors (C &),
56
PyCodec_Decode (C &), 54
PyCodec_Decoder (C &), 55
PyCodec_Encode (C &%), 5
PyCodec_Encoder (C &%), 55
PyCodec_IgnoreErrors (C &), 55
PyCodec_IncrementalDecoder (C ¥<), 55
PyCodec_IncrementalEncoder (C $<¢), 55
PyCodec_KnownEncoding (C &), 54
PyCodec_LookupError (C &), 55
PyCodec_NameReplaceErrors (C &), 56
PyCodec_Register (C &), 54
PyCodec_RegisterError (C &), 55
PyCodec_ReplaceErrors (C &), 55
PyCodec_StreamReader (C &%), 55
PyCodec_Streamiiriter (C &), 55
PyCodec_StrictErrors (C &%), 55
PyCodec_XMLCharRefReplaceErrors (C &),
55
PyCodeObject (C H o] & &Al), 119
PyCompactUnicodeObiject (C H o] € & 4l), 90
PyCompilerFlags (Ct| o] ¥ &4]), 19
PyCompilerFlags.cf_feature_version (C ¥
W H), 19
PyCompilerFlags.cf_flags (C ®8 ¥4, 19
PyComplex_AsCComplex (C &), 86
PyComplex_Check (C &%), 85
PyComplex_CheckExact (C &%), 85
PyComplex_FromCComplex (C &), 86
PyComplex_FromDoubles (C & —’,\—) 86
PyComplex_ImagAsDouble (C &), 86
PyComplex_RealAsDouble (C &), 86
PyComplex_Type (C HS), 85
PyComplexObject (C Hl o] H & 4]), 85
PyConfig (C H]o]E & Al), 164
PyConfig_Clear (C &), 165

PyConfig_InitIsolatedConfig (C &), 164
PyConfig_InitPythonConfig (C &), 164
PyConfig_Read (C &), 164
PyConfig_SetArgv (C &), 164
PyConfig_SetBytesArgv (C &), 164
PyConfig_SetBytesString (C &), 164
PyConfig_SetString (C &), 164
PyConfig_SetWideStringList (C &), 164
PyConfig.argv (C W H), 165
PyConfig.base_exec_prefix (C@W W), 165
PyConfig.base_executable (C W1 W), 165
PyConfig.base_prefix (C Wy HF), 165
PyConfig.buffered_stdio (CHH W), 165
PyConfig.bytes_warning (C ®H W), 165
PyConfig.check_hash_pycs_mode (C ®® W
2,165
PyConfig.configure_c_stdio (C WH W),
165
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
166
PyConfig.filesystem_errors (C "W W),
166
PyConfig.hash_seed (C W8 W), 166
PyConfig.home (C ¥H W), 166
PyConfig.import_time (C HWH W), 166
PyConfig.inspect (C®H W), 166
PyConfig.install_signal_handlers (C ¥ H
W), 166
PyConfig.interactive (C WH W), 166
PyConfig.isolated (C ®W¥ W), 166
PyConfig.legacy_windows_stdio (C ®8 W
2, 166
PyConfig.malloc_stats (C W8 W), 166
PyConfig.module_search_paths (C @18 W4

dev_mode (C W8 W), 165
dump_refs (C WH HF), 166
exec_prefix (CHW W), 166
executable (C W8 W), 166
faulthandler (C ¥ ¥, 166
filesystem_encoding (C ® 1] ¥,

167
PyConfig.module_search_paths_set (C ¥4
W), 167
PyConfig.optimization_level (C Wy WH),
167

PyConfig.parse_argv (C @8 ¥4, 167
PyConfig.parser_debug (C WH W), 167
PyConfig.pathconfig_warnings (C WH W),

167
PyConfig.prefix (C ¥ M), 167
PyConfig.program_name (C W W), 167
PyConfig.pycache_prefix (C ¥y H), 167
PyConfig.pythonpath_env (C W H WH), 167
PyConfig.quiet (CHH W), 167
PyConfig.run_command (C W H W), 167
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run_filename (C @8 H$), 167
run_module (C W W), 167
PyConfig.show_alloc_count (C Wy W), 167
PyConfig.show_ref_count (C ¥ ¥ H), 167
PyConfig.site_import (C W H W), 168
PyConfig.skip_source_first_line (C ® ¥
), 168
PyConfig.stdio_encoding (C ¥ 8 W), 168
PyConfig.stdio_errors (C W W), 168
PyConfig.tracemalloc (C ®H W), 168
PyConfig.use_environment (C W1 ¥HF), 168
PyConfig.use_hash_seed (C ®8 W), 166
PyConfig.user_site_directory (C s W),
168
PyConfig.verbose (C Wy W), 168
PyConfig.warnoptions (C ®H W), 168
PyConfig.write_bytecode (C ® 8 W), 168
PyConfig.xoptions (C Wy W), 168
PyContext (C H| o] ¥ & 4]), 134
PyContext_CheckExact (C &%), 134
PyContext_ClearFreelList (C <), 135
PyContext_Copy (C &), 134
PyContext_CopyCurrent (C&4), 134
PyContext_Enter (C &%), 135
PyContext_Exit (C g<), 135
PyContext_New (C S), 134
PyContext_Type (C H), 134
PyContextToken (C B o] E] & 4l), 134
PyContextToken_CheckExact (C &%), 134
PyContextToken_Type (C HS), 134
PyContextVar (C o] 34, 134
PyContextVar_CheckExact (C3H), 134
PyContextVar_Get (C &%), 135
PyContextVar_New (C g<), 135
PyContextVar_Reset (C &), 135
PyContextVar_Set (C &%), 135
PyContextVar_Type (C <), 134
PyCoro_CheckExact (C &), 133
PyCoro_New (C &), 133
PyCoro_Type (C ), 133
PyCoroObiject (C Hl o] ¥ & 4]), 133
PyDate_Check (C &), 135
PyDate_CheckExact (C a4, 136
PyDate_FromDate (C &%), 136
PyDate_FromTimestamp (C &), 138
PyDateTime_Check (C ¥), 136
PyDateTime_CheckExact (C &), 136
PyDateTime_DATE_GET_FOLD (C &), 137
PyDateTime_DATE_GET_HOUR (C &%), 137
PyDateTime_DATE_GET_MICROSECOND (C ‘T‘),
137
PyDateTime DATE_GET_MINUTE (C &), 137
PyDateTime_DATE_GET_SECOND (C 3+%), 137
PyDateTime DELTA_ GET_DAYS (C 8, 138

PyConfig.
PyConfig.

PyDateTime_DELTA_GET_MICROSECONDS (C _‘3;"
2, 138
PyDateTime DELTA_GET_SECONDS (C &<), 138
PyDateTime_FromDateAndTime (C &), 136
PyDateTime_FromDateAndTimeAndFold (C &
2,136
PyDateTime_FromTimestamp (C &%), 138
PyDateTime_GET_DAY (C <), 137
PyDateTime_GET_MONTH (C &), 137
PyDateTime_GET_YEAR (C <), 137
PyDateTime TIME_GET_FOLD (C 3+4), 137
PyDateTime TIME_GET_HOUR (C 3+4), 137
PyDateTime_TIME_GET_MICROSECOND (C &),
137
PyDateTime_TIME_GET_MINUTE (C 3<), 137
PyDateTime_TIME_GET_SECOND (C &), 137
PyDateTime_TimeZone_UTC (C W), 135
PyDelta_Check (C &), 136
PyDelta_CheckExact (C g<), 136
PyDelta_FromDSU (C &%), 136
PyDescr_IsData (C g<), 128
PyDescr_NewClassMethod (C &), 128
PyDescr_NewGetSet (C &), 128
PyDescr_NewMember (C &), 128
PyDescr_NewMethod (C &%), 128
PyDescr_NewWrapper (C &), 128
PyDict_Check (C &%), 112
PyDict_CheckExact (C &), 112
PyDict_Clear (C &%), 113
PyDict_ClearFreeList (C &%), 115
PyDict_Contains (C &), 113
PyDict_Copy (Cﬁ'/\) 113
PyDict_DelItem (C &), 113
PyDict_DelItemString (C &), 113
PyDict_GetItem (C <), 113
PyDict_GetItemString (C &), 113
PyDict_GetItemWithError (C g<), 113
PyDict_Items (C &%), 114
PyDict_Keys (C &), 114
PyDict_Merge (C &), 114
PyDict_MergeFromSeq2 (C &), 115
PyDict_New (C g<), 113
PyDict_Next (C &%), 114
PyDict_SetDefault (C &), 113
PyDict_SetItem (C <), 113
PyDict_SetItemString (C &), 113
PyDict Size (C34). 114
PyDict_Type (C ), 112
PyDict_Update (C &), 114
PyDict_Values (C &), 114
PyDictObject (CHl°]E & A, 112
PyDictProxy_New (C g<), 113
PyDoc_STR(CHWlZ &), 5
PyDoc_STRVAR (CPlE &), 5
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PyErr_BadArgument (C &), 24
PyErr_BadInternalCall (C &%), 26
PyErr_CheckSignals (C <), 29
PyErr_Clear (C <), 23
PyErr_Clear(),9,11
PyErr_ExceptionMatches (C &), 27
PyErr_ExceptionMatches (), 11
PyErr_Fetch (C &%), 27

PyErr_Format (C &), 24
PyErr_FormatV (C ), 24
PyErr_GetExcInfo (C &%), 28
PyErr_GivenExceptionMatches (C 3<), 27
PyErr_NewException (C g), 29
PyErr_NewExceptionWithDoc (C g<), 29
PyErr_NoMemory (C ), 24

PyErr NormallzeExceptlon (C&4), 28
PyErr_Occurred (C <), 27
PyErr_Occurred(),9

PyErr_Print (C &%), 24

PyErr_PrintEx (C g<), 23
PyErr_ResourceWarning (C &), 27
PyErr_Restore (C ), 28
PyErr_SetExcFromWindowsErr (C &), 25

PyErr_SetExcFromWindowsErrWithFilename

(C =), 26

PyErr_WriteUnraisable (C &%), 24
PyEval_AcquireLock (C &), 151
PyEval_AcquireThread (C &%), 151
PyEval_AcquireThread (), 148
PyEval_EvalCode (C &), 18
PyEval_EvalCodeEx (C &), 18
PyEval_EvalFrame (C U]'—T—) 19
PyEval_EvalFrameEx (C &), 19
PyEval_GetBuiltins (C &), 54
PyEval_GetFrame (C &), 54
PyEval_GetFuncDesc (C &), 54
PyEval_GetFuncName (C &), 5
PyEval_GetGlobals (C &), 54
PyEval_GetLocals (C &%), 54
PyEval_InitThreads (C &), 148
PyEval_InitThreads (), 142
PyEval_MergeCompilerFlags (C &%), 19
PyEval_ReleaseLock (C §), 152
PyEval_ReleaseThread (C &%), 151
PyEval_ReleaseThread (), 148
PyEval_RestoreThread (C &), 148
PyEval_RestoreThread (), 147, 148
PyEval_SaveThread (C g<), 148
PyEval_SaveThread (), 147, 148
PyEval_SetProfile (C &), 155

PyErr_SetExcFromWindowsErrWithFilenameObBgEtal_SetTrace (C &), 155

(C &), 25

PyEval_ThreadsInitialized (C &%), 148

PyErr_SetExcFromWindowsErrWithFilenameObBgEks_ArithmeticError, 32

(C 3, 25
PyErr_SetExcInfo (C &), 29
PyErr_SetFromErrno (C S), 24

PyErr_SetFromErrnoWithFilename (C &<

25

PyErr_SetFromErrnoWithFilenameObject (C

o), 25
PyErr_SetFromErrnoWithFilenameObjects

(C3), 25
PyErr_SetFromWindowsErr (C &), 25

PyErr_SetFromWindowsErrWithFilename (C

o), 25
PyErr_SetImportError (C &), 26
PyErr_SetImportErrorSubclass (C &), 27
PyErr_SetInterrupt (C &), 29
PyErr_SetNone (C &), 24
PyErr_SetObject (C &%), 24
PyErr_SetString (C &%), 24
PyErr_SetString(),9
PyErr_SyntaxLocation (C &), 26
PyErr_SyntaxLocationEx (C &), 26
PyErr_ SyntaxLocatlonObject (C34), 26
PyErr_WarnEx (C &), 26
PyErr_WarnExplicit (C &), 27
PyErr WarnExpllcltObject (C3), 27
PyErr_WarnFormat (C &%), 27

PyExc_AssertionError, 32
PyExc_AttributeError, 32
PyExc_BaseException, 32
PyExc_BlockingIOError, 32
PyExc_BrokenPipeError, 32
PyExc_BufferError, 32
PyExc_BytesWarning, 34
PyExc_ChildProcessError, 32
PyExc_ConnectionAbortedError, 32
PyExc_ConnectionError, 32
PyExc_ConnectionRefusedError, 32
PyExc_ConnectionResetError, 32
PyExc_DeprecationWarning, 34
PyExc_EnvironmentError, 34
PyExc_EOFError, 32
PyExc_Exception, 32
PyExc_FileExistsError, 32
PyExc_FileNotFoundError, 32
PyExc_FloatingPointError, 32
PyExc_FutureWarning, 34
PyExc_GeneratorExit, 32
PyExc_ImportError, 32
PyExc_ImportWarning, 34
PyExc_IndentationError, 32
PyExc_IndexError, 32
PyExc_InterruptedError, 32
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PyExc_IOError, 34
PyExc_IsADirectoryError, 32
PyExc_KeyboardInterrupt, 32
PyExc_KeyError, 32
PyExc_LookupError, 32
PyExc_MemoryError, 32
PyExc_ModuleNotFoundError, 32
PyExc_NameError, 32
PyExc_NotADirectoryError, 32
PyExc_NotImplementedError, 32
PyExc_OSError, 32
PyExc_OverflowError, 32
PyExc_PendingDeprecationWarning, 34
PyExc_PermissionError, 32
PyExc_ProcessLookupError, 32
PyExc_RecursionError, 32
PyExc_ReferenceError, 32
PyExc_ResourceWarning, 34
PyExc_RuntimeError, 32
PyExc_RuntimeWarning, 34
PyExc_StopAsyncIteration, 32
PyExc_StopIteration, 32
PyExc_SyntaxError, 32
PyExc_SyntaxWarning, 34
PyExc_SystemError, 32
PyExc_SystemExit, 32
PyExc_TabError, 32
PyExc_TimeoutError, 32
PyExc_TypeError, 32
PyExc_UnboundLocalError, 32
PyExc_UnicodeDecodeError, 32
PyExc_UnicodeEncodeError, 32
PyExc_UnicodeError, 32
PyExc_UnicodeTranslateError, 32
PyExc_UnicodeWarning, 34
PyExc_UserWarning, 34
PyExc_ValueError, 32
PyExc_Warning, 34
PyExc_WindowsError, 34
PyExc_ZeroDivisionError, 32
PyException_GetCause (C &), 30
PyException_GetContext (C ), 30
PyException_GetTraceback (C &%), 30
PyException_SetCause (C &), 30
PyException_SetContext (C &), 30
PyException_SetTraceback (C &%), 30
PyFile_FromFd (C &), 120
PyFile_GetLine (C <), 120
PyFile_SetOpenCodeHook (C &), 121
PyFile_WriteObject (C &), 121
PyFile_WriteString (C <), 121
PyFloat_AS_DOUBLE (C &), 84
PyFloat_AsDouble (C &), 84
PyFloat_Check (C &), 84

PyFloat_CheckExact (C 3), 84
PyFloat_ClearFreeList (C &%), 84
PyFloat_FromDouble (C ), 84
PyFloat_FromString (C g<), 84
PyFloat_GetInfo (C k), 84
PyFloat_GetMax (C ), 84
PyFloat_GetMin (C &), 84
PyFloat_Type (C ¥3), 84
PyFloatObject (C Hl o] ¥ & 4l), 84
PyFrame_GetLineNumber (C &), 54
PyFrameObject (C H o] & &4, 19
PyFrozenSet_Check (C &), 115
PyFrozenSet_CheckExact (C &%), 115
PyFrozenSet_New (C &%), 116
PyFrozenSet_Type (C HF), 115
PyFunction_Check (C &%), 117
PyFunction_GetAnnotations (C &%), 117
PyFunction_GetClosure (C &), 117
PyFunction_GetCode (C g<), 117
PyFunction_GetDefaults (C &), 117
PyFunction_GetGlobals (C &), 117
PyFunction_GetModule (C &%), 117
PyFunction_New (C &), 117
PyFunction_NewWithQualName (C &), 117
PyFunction_SetAnnotations (C &), 118
PyFunction_SetClosure (C &), 117
PyFunction_SetDefaults (C &), 117
PyFunction_Type (C H$), 117
PyFunctionObject (C Hl°]E &), 117
PyGen_Check (C <), 133
PyGen_CheckExact (C &), 133
PyGen_New (C t), 133
PyGen_NewWithQualName (C &), 133
PyGen_Type (C W), 133
PyGenObject (C t]o] g & A, 133
PyGetSetDef (C H| o] ¥ & 4]), 189
PyGILState_Check (C &), 149
PyGILState_Ensure (C &), 149
PyGILState_GetThisThreadState (C¥), 149
PyGILState_Release (C &), 149
PyImport_AddModule (C g<), 41
PyImport_AddModuleObject (C &), 41
PyImport_AppendInittab (C ), 43
PyImport_Cleanup (C &), 43
PyImport_ExecCodeModule (C <), 41
PyImport_ExecCodeModuleEx (C &), 42
PyImport_ExecCodeModuleObject (C &), 42
PyImport_ExecCodeModuleWithPathnames (C
320, 42
PyImport_ExtendInittab (C &), 43
PyImport_FrozenModules (C W), 43
PyImport_GetImporter (C &), 42
PyImport_GetMagicNumber (C g<7), 42
PyImport_GetMagicTag (C &), 42
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PyImport_GetModule (C &), 42
PyImport_GetModuleDict (C &), 42
PyImport_Import (C S), 41
PyImport_ImportFrozenModule (C &), 43
PyImport_ImportFrozenModuleObject (C &
), 43
PyImport_ImportModule (C &), 40
PyImport_ImportModuleEx (C ), 40
PyImport_ImportModuleLevel (C g), 41
PyImport_ImportModulelLevelObject (C &
), 40
PyImport_ImportModuleNoBlock (C &%), 40
PyImport_ReloadModule (C &), 41
PyIndex_Check (C ), 65
PyInstanceMethod_Check (C & —’F) 118
PyInstanceMethod_Function (C &), 118
PyInstanceMethod_GET_FUNCTION (C &), 118
PyInstanceMethod_New (C &%), 118
PyInstanceMethod_Type (C Y1), 118
PyInterpreterState (CH| o] ¥ & 24l), 148
PyInterpreterState_Clear (C ¥<), 150
PyInterpreterState_Delete (C &%), 150
PyInterpreterState_GetDict (C &), 151
PyInterpreterState_GetID (C &%), 150
PyInterpreterState_Head (C &), 155
PyInterpreterState_Main (C ¥<), 155
PyInterpreterState_New (C &), 150
PyInterpreterState_Next (C &), 155
PyInterpreterState_ThreadHead (C¢), 155
PyIter_Check (C &%), 69
PyIter_Next (C &), 69
PyList_Append (C31"\) 112
PyList_AsTuple (C &), 112
PyList_Check (C &), 111
PyList_CheckExact (C &), 111
PyList_ClearFreeList (C &%), 112
PyList_GET_ITEM(C &), 111
PyList_GET_SIZE (C &%), 111
PyList_GetItem (C &), 111
PyList_GetItem(),8
PyList_GetSlice (C &%), 112
PyList_Insert (C &), 112
PyList_New (C &), 111
PyList_Reverse (C &), 112
PyList_SET_ITEM(C &%), 111
PyList_SetItem (C <), 111
PyList_SetItem(),7
PyList_ SetSlice (C&), 112
PyList_Size (C &), 111
PyList_Sort (C &), 112
PyList_Type (C ), 111
PyListObject (CH|°]E 34D, 111
PyLong_AsDouble (C $<), 83
PyLong_AsLong (C 3<), 81

PyLong_AsLongAndOverflow (C &), 81
PyLong_AsLongLong (C €), 82
PyLong_AsLongLongAndOverflow (C &), 82
PyLong_AsSize_t (C &%), 82
PyLong_AsSsize_t (C <), 82
PyLong_AsUnsignedLong (C &), 82
PyLong_AsUnsignedLongLong (C $), 82
PyLong_AsUnsignedLongLongMask (C &), 83
PyLong_AsUnsignedLongMask (C ), 83
PyLong_AsVoidpPtr (C <), 83
PyLong_Check (C &%), 80
PyLong_CheckExact (C &), 80
PyLong_FromDouble (C g), 81
PyLong_FromLong (C g*), 80
PyLong_FromLongLong (C ), 81
PyLong_FromSize_t (C &), 81
PyLong_FromSsize_t (C &), 81
PyLong_FromString (C g), 81
PyLong_FromUnicode (C &), 81
PyLong_FromUnicodeObject (C &), 81
PyLong_FromUnsignedLong (C &), 81
PyLong_FromUnsignedLongLong (C &), 81
PyLong_FromVoidPtr (C &), 81
PyLong_Type (C ), 80
PyLongObject (C H o] ¥ & A, 80
PyMapping_Check (C $), 68
PyMapping_DelItem (C &), 68
PyMapping_DelItemString (C <), 68
PyMapping_GetItemString (C g<), 68
PyMapping_HasKey (C 3t), 68
PyMapping_HasKeyString (C &), 68
PyMapping_Items (C ), 68
PyMapping_Keys (C ), 68
PyMapping_Length (C g), 68
PyMapping_SetItemString (C <), 68
PyMapping_Size (C $F), 68
PyMapping_Values (C $), 68
PyMappingMethods (C Bl ] E & 41), 217
PyMappingMethods.mp_ass_subscript (C ¥
W W), 217
PyMappingMethods.mp_length (C 9 H
217
PyMappingMethods.mp_subscript (C ® 1 W
2,217
PyMarshal_ ReadLastObjectFromFile (C g
), 44
PyMarshal_ReadLongFromFile (C &%), 44
PyMarshal_ReadObjectFromFile (C &), 44
PyMarshal_ReadObjectFromString (C <),
44
PyMarshal_ReadShortFromFile (C 8<), 44
PyMarshal_WriteLongToFile (C g), 44
PyMarshal_WriteObjectToFile (C ¥<), 44
PyMarshal_ WriteObjectToString (C &), 44

),
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PyMem_Calloc (C &), 177

PyMem_Del (C &), 178
PYMEM_DOMAIN_MEM (C Bl 3 &), 180
PYMEM_DOMAIN_OBJ (C Wl = &), 180
PYMEM_DOMAIN_RAW (C | 2 2), 180
PyMem_Free (C &), 177
PyMem_GetAllocator (C &), 180
PyMem_Malloc (C &), 177

PyMem_New (C 8+), 177
PyMem_RawCalloc (C &), 176
PyMem_RawFree (C &), 177
PyMem_RawMalloc (C &%), 176
PyMem_RawRealloc (C &%), 176
PyMem_Realloc (C &), 177
PyMem_Resize (C &), 178
PyMem_SetAllocator (Cb‘]'/\) 180
PyMem_SetupDebugHooks (C &), 180
PyMemAllocatorDomain (C B o] E] 3 Al), 180
PyMemAllocatorEx (C Bl o] g & 4l), 179
PyMemberDef (C tf| o] & & 4]), 188
PyMemoryView_Check (C &), 130
PyMemoryView_FromBuffer (C b‘]'—/,\—) 130
PyMemoryView_FromMemory (C &), 130
PyMemoryView_FromObject (C &), 130
PyMemoryView_ GET_BASE (C &), 130
PyMemoryView_ GET_BUFFER (C ), 130
PyMemoryView_GetContiguous (C &), 130
PyMethod_Check (C &), 118
PyMethod_ClearFreeList (C &), 119
PyMethod_Function (C &%), 118
PyMethod_GET_FUNCTION (C <), 118
PyMethod GET_SELF (C&), 118
PyMethod_New (C &), 118
PyMethod_Self (C &), 118
PyMethod_Type (C ¥), 118
PyMethodDef (C tf| o] € & 4]), 187
PyModule_AddFunctions (C &), 125
PyModule_AddIntConstant (C &), 126
PyModule_AddIntMacro (C &), 126
PyModule_AddObiject (C &), 126
PyModule_AddStringConstant (C &), 126
PyModule_AddStringMacro (C &), 126
PyModule_Check (C &), ]21
PyModule_CheckExact (C &), 121
PyModule_Create (C &%), 123
PyModule_Create2 (C &%), 123
PyModule_ExecDef (C &), 125
PyModule_FromDefAndSpec (C ¥), 125
PyModule_FromDefAndSpec?2 (C &%), 125
PyModule_GetDef (C &%), 122
PyModule_GetDict (C &%), 121
PyModule_GetFilename (C &), 122
PyModule_GetFilenameObject (C &), 122
PyModule_GetName (C &), 122

PyModule_GetNameObject (C &), 122
PyModule_GetState (C &), 122
PyModule_New (C &), 121
PyModule_NewObject (C &), 121
PyModule_SetDocString (C &), 125
PyModule_Type (C Y1), 121

PyModuleDef (C Bl ol ¥ & 4]), 122
PyModuleDef_Init (C &%), 124
PyModuleDef_Slot (CH|°]E &), 124
PyModuleDef_Slot.slot (C¥H W), 124
PyModuleDef_Slot.value (C W H W), 124
PyModuleDef .m_base (C W8 W), 122
PyModuleDef.m_clear (C ¥WH W), 123
PyModuleDef.m_doc (C HH W), 122
PyModuleDef.m_free (C @H W), 123
PyModuleDef .m_methods (C W8 W), 123
PyModuleDef .m_name (C W8 W), 122
PyModuleDef.m_reload (C ®H W), 123
PyModuleDef.m_size (C WH W), 122
PyModuleDef.m_slots (C 1 W), 123
PyModuleDef.m_traverse (C HWH H), 123
PyNumber_Absolute (C &), 64
PyNumber_Add (C tﬂ'/\) 63

PyNumber_And (C &), 64
PyNumber_AsSsize_t (C &), 65
PyNumber_Check (C <), 63
PyNumber_Divmod (C &), 63
PyNumber_Float (C &), 65
PyNumber_FloorDivide (C &), 63
PyNumber_Index (C &), 65
PyNumber_InPlaceAdd (C &), 64
PyNumber_InPlaceAnd (C <), 65
PyNumber_InPlaceFloorDivide (C &), 64
PyNumber_InPlaceLshift (C &), 65

PyNumber_InPlaceMatrixMultiply (C &),

64
PyNumber_InPlaceMultiply (C &), 64
PyNumber_InPlaceOr (C &), 65
PyNumber_InPlacePower (C &%), 65
PyNumber_InPlaceRemainder (C &), 64
PyNumber_InPlaceRshift (C &), 65
PyNumber_InPlaceSubtract (C &%), 64
PyNumber_ InPlaceTrueDlVlde (C&4), 64
PyNumber_InPlaceXor (C &), 65
PyNumber_Invert (C &%), 64
PyNumber_Long (C &), 65
PyNumber_Lshift (C &), 64
PyNumber MatrixMultiply (C3H), 63
PyNumber_Multiply (C &%), 63
PyNumber_Negative (C &%), 63
PyNumber_Or (C &%), 64
PyNumber_Positive (C &), 63
PyNumber_Power (C ), 63
PyNumber_Remainder (C <), 63
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PyNumber_Rshift (C &%), 64
PyNumber_Subtract (C &%), 63
PyNumber_ToBase (C &%), 65
PyNumber_TrueDivide (C &), 63
PyNumber_Xor (C &), 64
PyNumberMethods (C B ©] ] & A]), 214
PyNumberMethods.nb_absolute (C ¥4
216
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
W), 216
PyNumberMethods
PyNumberMethods
), 216
PyNumberMethods
), 216
PyNumberMethods.nb_inplace_floor_divide
(CHW W), 216
PyNumberMethods.nb_inplace_lshift (C
H W), 216

2
%T’

.nb_add (C ¥¥ M), 215
.nb_and (C W8] ¥4), 216
.nb_bool (C Wy W), 216
.nb_divmod (C W8] ¥HS), 216
.nb_float (C W W), 216
.nb_floor_divide (C % H

.nb_index (C ¥ 8] W), 216
.nb_inplace_add (C 9y W

.nb_inplace_and (C Wy 9

.nb_power (C A8 W), 216
.nb_remainder (C W1 HS)

PyNumberMethods
PyNumberMethods
216
PyNumberMethods
216
PyNumberMethods
PyNumberMethods
215
PyNumberMethods
2,216
PyNumberMethods.nb_xor (C @8 ¥H), 216
PyObject (CH|o]E & A]), 186
PyObject_AsCharBuffer (C &%), 76
PyObject_ASCII (C &), 59
PyObject_AsFileDescriptor (C &), 120
PyObject ASReadBuffer(Cﬁ1”U 76
PyObject_AsWriteBuffer (C &%), 76
PyObject_Bytes (C &), 59
PyObject_Call (C &%), 60
PyObject_CallFunction (C &%), 60
PyObject_CallFunctionObjArgs (C &), 60
PyObject_CallMethod (C &), 60
PyObject_CallMethodObjArgs (C &), 60
PyObject_CallObject (C &), 60

.nb_reserved (C W1 W),

.nb_rshift (C ¥ HF),216
.nb_subtract (C "y HS

.nb_true_divide (C 98] ¥

PyNumberMethods.nb_inplace_matrix_multipRyObject_Calloc (C &%), 178

(CHW W), 216
PyNumberMethods.nb_inplace_multiply (C

Wy W), 216
PyNumberMethods.nb_inplace_or (C Wy W
), 216
PyNumberMethods.nb_inplace_power (C W H
W), 216
PyNumberMethods.nb_inplace_remainder (C
A W), 216
PyNumberMethods.nb_inplace_rshift (C H
H W), 216

PyNumberMethods.nb_inplace_subtract (C
A W), 216
PyNumberMethods.nb_inplace_true_divide
(C W ), 216
PyNumberMethods.nb_inplace_xor (C W =
), 216
PyNumberMethods
PyNumberMethods

.nb_int (C Wy ¥4), 216
.nb_invert (C W8 W), 216
PyNumberMethods.nb_lshift (C ®¥ ¥HF), 216
PyNumberMethods.nb_matrix_multiply (C ¥
H ¥, 216
PyNumberMethods.nb_multiply (C W H W),
215
PyNumberMethods.nb_negative (C ®H WH),
216
PyNumberMethods.nb_or (C WH W), 216
PyNumberMethods.nb_positive (C W¥ WH),
216

PyObject_CheckBuffer (C &%), 75
PyObject_CheckReadBuffer (C &%), 76
PyObject_Del (C &%), 185
PyObject_DelAttr (C &), 58
PyObject_DelAttrString (C &), 58
PyObject_DelItem (C &), 62
PyObject_Dir (C 37”\) 62
PyObject_Free (C &), 179
PyObject_GC_Del (C &%), 224
PyObject_GC_New (C &%), 224
PyObject_GC_NewVar (C g), 224
PyObject_GC_Resize (C <), 224
PyObject_GC_Track (C &%), 224
PyObject_GC_UnTrack (C &%), 224
PyObject_GenericGetAttr(C6*4ﬁ 58
PyObject_GenericGetDict (C &), 58
PyObject_GenericSetAttr (C <), 58
PyObject_ GenerlcSetcht(Cfﬂ’ﬁ 58
PyObject_GetArenaAllocator (C &), 182
PyObject_GetAttr (C &), 57
PyObject_GetAttrString (C &), 58
PyObject_GetBuffer (C &), 75
PyObject_ GetItem(C5¥A)62
PyObject_GetIter (C &), 62
PyObject_HasAttr (C &%), 57
PyObject_HasAttrString (C &), 57
PyObject_Hash (C &), 61
PyObject_HashNotImplemented (C ¥<), 62
PyObject_HEAD (C "3 &), 186
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PyObject_HEAD_INIT (CU|3 &), 187
PyObject_Init (C &), 185
PyObject_InitVar (C &%), 185
PyObject_IsInstance (C &), 59
PyObject_IsSubclass (C &), 59
PyObject_IsTrue (C &%), 62
PyObject_Length (C &%), 62
PyObject_LengthHint (C &), 62
PyObject_Malloc (C &%), 178
PyObject_New (C &), 185
PyObject_NewVar (C &%), 185
PyObject_Not (C &), 62
PyObject._ob_next (C ¥y W), 196
PyObject ._ob_prev (C Wy W), 196
PyObject_Print (C <), 57
PyObject_Realloc (C&), 178
PyObject_Repr (C &), 59
PyObject_RichCompare (C &%), 58
PyObject_RichCompareBool (C &%), 58
PyObject_SetArenaAllocator (C &), 182
PyObject_SetAttr (C ¥<), 58
PyObject_SetAttrString (C &), 58
PyObject_SetItem (C &), 62
PyObject_Size (C &), 62
PyObject_Str (C &), 59
PyObiject_Type (C &), 62
PyObject_TypeCheck (C ), 62
PyObject_VAR_HEAD (C "= &), 186
PyObjectArenaAllocator (C H o] & & A]), 182
PyObject.ob_refcnt (CHH W), 196
PyObject .ob_type (C HH W), 197
PyOS_AfterFork (C <), 36
PyOS_AfterFork_Child (C &%), 36
PyOS_AfterFork_Parent (C &%), 35
PyOS_BeforeFork (C &%), 35
PyOS_CheckStack (C &%), 36
PyOS_double_to_string (C &%), 5
PyOS FSPath(Cﬂ—?) 35
PyOS_getsig (C &), 36
PyOS_InputHook (C ), 17
PyOS_ReadlineFunctionPointer (C ), 17
PyOS_setsig (C &), 36
PyOS_ snprlntf(Cﬁ'/\) 52
PyOS_stricmp (C &), 5
PyOS_string_to_. double (C 34, 53
PyOS_strnicmp (C $5), 54
PyOS_vsnprintf (C &), 52
PyParser_SimpleParseFile (C T), 17
PyParser_SimpleParseFileFlags (C &%), 17
PyParser_SimpleParseString (C g), 17
PyParser_SimpleParseStringFlags (C <),
17

PyParser_SimpleParseStringFlagsFilename

(), 17

PyPreConfig (CHlolE & 4)), 162

PyPreConfig_InitIsolatedConfig (C ),
162

PyPreConfig_InitPythonConfig (C &), 162

PyPreConfig.allocator (C W H W), 162

PyPreConfig.coerce_c_locale (C W1 W),

163
PyPreConfig.coerce_c_locale_warn (C ¥ H
W), 163
PyPreConfig.configure_locale (C ¥ WH
162

PyPreConfig.dev_mode (C W ), 163
PyPreConfig.isolated (C W ¥H4), 163
PyPreConfig.legacy_windows_fs_encoding
(C v W), 163
PyPreConfig.parse_argv (C HWH H), 163
PyPreConfig.use_environment (C W8 WH),
163
PyPreConfig.utf8_mode (C WH W), 163
PyProperty_Type (C ¥5), 128
PyRun_AnyFile (C &), 15
PyRun_AnyFileEx (C &), 15
PyRun_AnyFileExFlags (C &), 16
PyRun_AnyFileFlags (C &), 15
PyRun_File (C &), 17
PyRun_FileEx (C &), 18
PyRun_FileExFlags (C &), 18
PyRun_FileFlags (C &%), 18
PyRun_InteractiveLoop (C &%), 16
PyRun_InteractiveLoopFlags (C ¥), 16
PyRun_InteractiveOne (C &), 16
PyRun_InteractiveOneFlags (C 3, 16
PyRun_SimpleFile (C &%), 16
PyRun_SimpleFileEx (C &), 16
PyRun_SimpleFileExFlags (C &%), 16
PyRun_SimpleString (C &), 16
PyRun_SimpleStringFlags (C &), 16
PyRun_String (C &%), 17
PyRun_StringFlags (C &), 17
PySeqlter_Check (C &), 127
PySeqlter_New (C ), 127
PySeqlter_Type (C W), 127
PySequence_Check (C '6]'/\) 66
PySequence_Concat (C &), 66
PySequence_Contains (C &), 67
PySequence_Count (C &), 66
PySequence_DelItem (C ), 66
PySequence_DelSlice (C3H), 66
PySequence_Fast (C &), 67
PySequence_Fast_GET_ITEM (C &%), 67
PySequence_Fast_GET_SIZE (C &), 67
PySequence_Fast_ITEMS (C &), 67
PySequence_GetItem (C ), 66
PySequence_GetItem(), 8
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PySequence_GetSlice (C &%), 66

PySequence_Index (C &), 67

PySequence_InPlaceConcat (C &%), 66

PySequence_InPlaceRepeat (C &), 66

PySequence_ITEM (C ?J;—’F) 67

PySequence_Length (C &%), 66

PySequence_List (C &%), 67
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