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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 ¢l A} 4% & A3} 7k
<= 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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B A 330 E7}.

Py_MIN (X, y)
Return the minimum value between x and y.
B A 3.30] &7}

Py MAX (X,y)
Return the maximum value between x and y.
WA 330 F7}

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 3.600 F7F.

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 3.8 A4 ¥ 7 : MSVC support was added.

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

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

Example:

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

static PyMethodDef deque_methods[] = {
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;

3);

t, 0, PyLong_FromLong (lL));

t, 1, PyLong_FromLong(2L));

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

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem

(
(
(
PyTuple_SetItem/(

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

(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 () does not set the (script argument list) (sys.argv). If this variable is needed by Python
code that will be executed later, it must be set explicitly with a call to PySys_SetArgvEx (argc, argv,
updatepath) afterthecallto Py Tnitialize ().

On most systems (in particular, on Unix and Windows, although the details are slightly different), Py 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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int Py_BytesMain (int argc, char **argv)
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int PyRun_AnyFile (FILE *fp, const char *filename)

otd PyRun_AnyFileExFlags () & ©<=3td Qg o o]~ UTh closeitS 02 2 flags= NULLZ A
AE AE 2 FAF YT

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
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int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
olef PyRun_AnyFileExFlags () & @3 QAE o] A Uth o] AL flags AAHE NULLE A H
el E AT U

int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
7t AEA A (Z2EId HAE dEey 2 A HuY) S dZ2d d 2 7hel 719,
PyRun_InteractiveLoop ()% k& ¥t , 18X ¥ oW PyRun_SimpleFile ()9 A&
WS o} filename2 3L A|l2® 917 (sys.getfilesystemencoding ())& I GF YL}
filename©] NULLO| ¥, o] & 3G PO 2 "222" & AR th

int PyRun_SimpleString (const char *command)
o}#] PyRun_SimpleStringFlags () & @<3ld A H o)A J Ut} PyCompilerFlags* AAE
NULLE A" JEHE FAF YT

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
flags A1 A}ol] k2t _ main_ BEONA commanddl] Q= o]l H 2~ F=E AT UT) _ main_
o] £AA YO WEUTH AFFHH 02, 971 WS -12 MBI e} o, o9
AHE A P ol drIth flagse) o vl o) g F2 A 2
A5 A b2 systemExit 7} B, o] = Py_InspectFlagZt AR H o] YA B2 T -1&
el k3 TR A A 58 Bl o aHAl Al L.

int PyRun_SimpleFile (FILE *fp, const char *filename)
ob#] PyRun_SimpleFileExFlags () & ©@<e3ld Qg F o] A J YT} closeits 02 2, flagsE NULLE
4AE U FAF

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)

olef PyRun_SimpleFileExFlags () 9 ©<dE A o]~ Uth flagse NULLE A H AE| =
GAFUH
= =]

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
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o2 PyRun_InteractiveOneFlags () & ©<3td QA EH o]~ YPUth flagsS NULLE A H AE)

2 9AsYh

int PyRun_InteractiveOneF1lags (FILE *fp, const char *filename, PyCompilerFlags *flags)
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getfilesystemencoding ()22 I P rh
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int PyRun_InteractiveLoop (FILE *fp, const char *filename)
ob#) PyRun_InteractiveLoopFlags () & ©<3tH A Ho]A2Y ULt flagss NULLE A A A A

B2 gGAFYTH

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
EOFo] ==& w71 2] tf3} 4] FA o Add gdolAy 284S A2 AFFYUth sys.pst
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= NULLE, flagsg 002 AR H el 2 FAFYh

struct _node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
otef PyParser SimpleParseStringFlagsFilename ()9 ©<3lH Qg Ho]AdUTh o] AL
filename2 NULLE A3 A A2 FAF YT}

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *filename,
int start, int flags)
flags Aol Wk A& £ 2 siartE AH§e] sro| A Thol W hx FES TR BAFUTH ARE &
2402 B71E 4+ 9 A= AANE AP ol 8D - dEUch 2= 242 ole) A Bbsof
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struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
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struct _node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start, int flags)
PyParser_SimpleParseStringFlagsFilename ()2 FAFSHA| R, Thol W A T == v 2 g o
AE AL U4l fpoll A elsyth

PyObject* PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}8)] PyRun_StringFlags () 2] ©<3stE QA E H o] A2 d Yt} o] 22 flags
ENULLE A" Az dAF YT

PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompiler-
Flags *flags)
Return value: New reference. flagsZ A A A 7 :grm 2 2 IE A3 globals¥} locals 21 A 2 A A H
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PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}&) PyRun_FileExFlags ()2 ©r<3td Qg o] 2~ d Yt} closeitS 0
O 2, flagse NULLE A H e 2 dAFUTH

PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. ©}#| PyRun_FileExFlags ()2 ©<std Qe ¥ o] 2~ A YT} flagsE NULL
= 479 A FAS o

PyObject* PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)
Return value: New reference. ©}&) PyRun_FileExFlags ()2 ©r<3}ld Qg o]~ J Yt} closeitS 0
o2 448 4z dAFUL

PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals, int closeit, PyCompilerFlags *flags)
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o 9 FAD A ool A AT filename S 52 o] of of 3l 5k A 28 AT (sys.
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PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. ©}2| Py_CompileStringFlags () o] @<3td AE H o]~ YU flagss
NULLZ A A" A2 FA 3yt

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. ©}&) Py_CompileStringExFlags () o ©@<3tH A E H o]~ Yt}
optimizeE -1 2 AR H JElE FA gyt

PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
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PyObject* Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. Py_CompileStringObject ()2} FAFSEA O, filename2 3L A|2H” 217
Y (os.fsdecode ()22 YA H Hlo|E FAE AUt

B A 3.20] =7}

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
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PyObject* PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *locals, PyObject *const *args,
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int defcount, PyObject *kwdefs, PyObject *closure)
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PyFrameObject

zHd AAE 71este vl AHEH = AAY CF2A. o] B9 dE+= AAEA WHAE 5 As5UTh
PyObject* PyEval_EvalFrame (PyFrameObject *f)

Return value: New reference. A3 Z & A& F73yrch o d vldxne T3A4L 93l

PyEval EvalFrameEx ()2 @< QA o)A d Y]

PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
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int Py_eval_input
A8 BRAL 93 ol B AF 715 Py compilestring ()T @A AE T

int Py_file_input
Sl e sl g2 £ A
A AT GO = 7 shol Al A

int Py_single_input
S B2 93 shol W B A% 7155y CompileString ()% 3 ALEFITh B3k ol
71%

25 A3t go| W EHO A2 V)& Py _CompileString ()3
2EE AR W A8 15,
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struct PyCompilerFlags
e Aotde EA1E FE dl AgS L TRA ULk HEA AL 79 S A i
flags2 AGH 3, =71 A3 T = AP PyCompilerFlags *flagsi ALdFH YT o] A%, from

__ future__ importE flagsE AT = S5 Yt

PyCompilerFlags *flags 7} NULL Y uwjult} cf flags+ 03 2o HF 519, from
_ future_ import®Z A3 FAHL ‘3‘]%‘4‘3}

int cf_flags
Antde] S,
int cf_feature_version
of _feature_version-< 5 3}o] 4 ¥ A YT} PY_MINOR_VERSIONS & % 7|3}5] of oF gk}
ol B V| EA SR FAHM, PyCF_ONLY_AST Z 8§ 17} of_flagsoll A8 9 4ol vk A-&-H
U,
WA 3.8 A WA : of_feature_version LEE F7H 5 Yt
int CO_FUTURE_DIVISION
flagse A o] ]| EE A7 s PEP 2380] whe} U7] A4k} /& (A5 U7 (true division) ) 2 &) A =]
£ 2 Uk

19


https://www.python.org/dev/peps/pep-0238

The Python/C API, £A| B{ 3.8.12

20

Chapter 3. O 14

X

Ol



cHAPTER 4

o
1>
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void Py_ INCREF (PyObject *0)
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void Py_XINCREF (PyObject *0)
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void Py_DECREF (PyObject *0)
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g 5t gdolHy A A 54 WFES A A9 Uth: Py_IncRef (PyObject *o),
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o] TAEAAE Ao wes o] G EEHAAL. T84 oW AP A BT

Uy

set_sys_last_vars7}0°] o}, 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)
3 2 o 2] 2} obj A RS AFE-3}o] sys.unraisablehook () &

e
ol F 2l El g A7 AR RA R AH 2 E 7L A =2 o 9 & 22 o Q= sys- stderr
o AL HAAE AR FUTE & 501, _del () HIAE=0A A7 LS off AHEH YT

o) G4t WAN D Gt 9B B AL ARohE T Aoz TEF UL 55, ol

o] repro] 73 3 vl A A o] Q121 o,
ol F4E TET ) 95 A of glojof Tk,

5.2 o2 EAIZ|7]

o Y4EL AA £AES A2 HAAE ARG o Ego] FUTE A E AN, ol AT B F AR
A} return B A AR NULL Z Q1 EHE wiEshyrc}

void PyErr_SetString (PyObject *type, const char *message)
o) A€ o7 EA 71 & A A1 Ak A Yk A HA A o9 B2 AR o
dutg o 2 F o9 F g Urh ol & 0] PyExc_RuntimeError. FX L& F7MAZ2 27}

etk 7 AA AxbE ol WAA YUY 'utf-8" A HEFE U

void PyErr_SetObiject (PyObject *type, PyObject *value)
o] ¥tE PyErr SetString () I FAFSHAIRE, ol 2] 9] (k) ol sl 92] o] stold AXE AL 4
1% o,

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ©] S+ o3 BA| 7| & /g;g 5l NULLS ¥ gy o). exception-S 3} o]
Ao oo Futh formardt 55 w7 W ol g HIAIAE 2Rk Ul =0 HUTH
PyUnicode_FromFormat () oA <} 22 o nj <} %}% Zr& Ut} formar2 ASCIH 17 Q= —.—Z}Oﬂ 0]

U,

PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
Return value: Always NULL. PyErr_Format ()3 ZA| % 7FA 7|2 QA Al va_list QAAE H
e},

B A 3.50] &7}

void PyErr_SetNone (PyObject *type)

o] AL pyErr_SetObject (type, Py _None)d &% %3

jinss

et

I:Ll

int PyErr_BadArgument ()
0] 2L PyErr_SetString (PyExc_TypeError, message) o &9 YUt o 71 A message=

229 A g Asto] 25 92 b th thEE R §¢u e

PyObject* PyErr_NoMemory ()
Return value: Always NULL. ©] 212 PyErr_SetNone (PyExc_MemoryError) & ¢ 2d J Ut}
NULLZ HH&el A AA &5 4= w287 £53 off return PyErr NoMemory() ;B & 5

A=
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PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C gto] B 2l2] &7} o 218 Wh8het il C W errnoE AR WS o o) &2
AN 7= AY FrdUth A AR 5 o] A4 errno grol il 7 HA| FEo] (strerror () oA E2)
S ol 2] WA A Q /& AAE WE U, PyErr_SetObject (type, object)E ZEHUTh 4
20| A, errno Fto]l Al S 0] FHE U SS UEFW &= EINTRO| W, PyErr CheckSignals ()&
T Estar o) Ao] olg] A7 E AR, 48 E I E FUth o] 5 FANULLES HHES A, Al
H o tigt g 5] g4 Ala" T E 0] of| HE HEE e u) return PyErr_SetFromErrno (type) ;
olgtil & ¢ IF YT

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
Return value: Always NULL. PyErr_SetFromErrno ()2} - AFSHA| 9L, filenameObject 7} NULL ©] oFuU H,
type2] A Al WA w7} W2 AgE ks 71 52 o] A5tk 0SError o €18 B9, o9
A2E 20| filename A ER|RHES Ao ote vl AHEHUTH

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,
PyObject *filenameObject2)
Return value: Always NULL. PyErr _SetFromErrnoWithFilenameObject ()2} FAFSHA v 5 7119
4 Aste T/t AN of o5 BAAAIZ] 7] S8 F A AT AR E AU

B A 3.40] F7}.

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoliithFilenameObject ()&} FAFSIA| T 54 ™
o] C _E_Z].Oéi X‘“%% 1/] T;]— ﬁlename% TL]-OE] /\],/_\_Eé,] ?_]i% (os.fsdecode () )»(—D—E qi%% ‘4 T/]—

PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsErrorS WA A 7]= HY T4 Yth 09 jerE TE314,
GetLastError () oA vl3H o & Z =7} 4l AF2-F Y th Win32 845> FormatMessage () =
S E3t0] ierro] U GetLastError () 7F Al F = olg] ZEQ AEF A S A2 ths, A HA &

ani
bl
ierr 3xo1 3l F WA o] (FormatMessage () Al A @2) G ol & HAIA A FZ AAE A

o]

s
t}2, PyErr_SetObject (PyExc_WindowsError, object)E& T &3t} o] &4+ 34 NULL
o wag .

7HeA A=

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () 2 -FAFSHY, 2HAAI 2 o 2] &2 X A 3l+=
F Lol W57t AU e
7He3 A=

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromilindowsErrWithFilenameObject () 2} F+AFSHA] Wt
std o] C EAEE Al FH ULt filenamee 314 A28l Q179 (os.fsdecode () 2 &

Yo
e AR

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyOb-
Ject *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObiject () 2} -FAFSHH, W&
A o8] F2 A sk F7F i) W7t s Utk
7H83 A=

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyOb-
Jject *filename, PyObject *file-
name?2)
Return value: Always NULL. PyErr_SetExcFromWindowsErriWithFilenameObject ()2} FAFSHA|

7 5 W) QW A RS wokE gt
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7HeA Qe
WA 3.40] 27}

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

name)
Return value: Always NULL. PyErr_SetFromWindowsErriWithFilename ()& ARSI, SA Al Z

A9 B AR s 27 vl WAk AT

7184 A x5S,

0

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportErrorE WA 7] &= AL AUt msgs ol 9] H A A] EX14Y
Z AAE YUY & g NULLe] E = =, name} path= 2+ 7} ImportError®] named path o] E 2] H
EE“@QHW

B A 3.30] &7}

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
A o o] ofl o 3 3t (file), = (line) B 2320 (offset) FEE AT A o 9] 7} syntaxError
7hob ®, F7F ol EBREE AA o], o9 A4 5t Al~Flo] ol 9] 7} syntaxErrorghal A ZbstA
T,
WA 340 F7}

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr SyntaxLocationObject () 9+ H] <23} A 0, filename < 3L A A~ ® ¢l 3 9 (os.
fsdecode ())9A I HYIE = vlo] E x4 J Yt}

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 ¢ T dJYrtch
E YR A S E0] 3Fo] W/C APL ) 0] ZAEH AR TEH IS Y
U

o W48 A8l C TEAA AT E FASAA L. o] M warnings EOIA L FAT T4 2
v 2] st} gyl o Esysstderr o AR WAIAE AT 2 AFE A7 A E oY 2 Aot e =
A& TE deH, o] A9 AL gyt B XY FA R A5 o] Tt & DA 7= A E

FHS T o9 M s 9w i e ool oSl s 1l T (33 A7 A2
A= = A} )99 o] 52 BAT 4 U Th o AL JEAGUTE) ]9 7h LAY, T2 AL BAA
o9 A28 s W oF FLT} (5 5o, 253 FZE py_DECREF () S of 8 3k WA T,

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
%ﬂﬂﬂ1Eﬂﬂﬂﬁﬂcmwwﬂﬂ~%ﬂﬁﬁ%ﬁﬂé%iﬂﬁﬂ;ﬂHWMQHﬂwwmw
012}+=UTF-82 217949 :v_—Z]-OC‘ AU th. stack_level> 28 T & A&t FFEdUth sid &
g ) Oﬂ /\‘] ] XH 213 0] Oﬂ A A7 A "',5}14 t}. stack levelO] 10|¥ PyErr WarnEx () =

A3l HFEE= pyExc_Warningd /\1 Z2ooF Ut} PyExc_Warning2 PyExc_Exception
g AR ZgRaYUrh; 7|2 1 HF = PyExc_RuntimeWarninggUth & dfo|H A1 HFEE=
ol Fol EE AL T O ‘éﬂ% A ez AFTH YLk
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oL Al ofoll gk AHA| g W82, warnings 2E APA Y HH S YA NN -wF S FRsHAHA L.
7L Aol & $13 C APIE flss Ut

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, Py-
Object *path)
Return value: Always NULL. PyErr_SetImportError () 2F u]-$ H] 3} X| gt o] Sh= 2 AA| 2
ImportErrord AH FHAE AT 4 Y51

WA 3.600 F7F.

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, Py Ob/ect *registry)
EEAILJE ﬂ‘jEE“ﬂ/\l”OEZﬂﬂd‘ﬂ/ﬂ Ao WA A S TGk o] 22 gtol A gt
warnings.warn_explicit () ol ot b3t el 5 g U th. ApA| S ]’ ‘41 = A7E
Xl dHE 7R 2HE Aoy :5 moduleT} registry 125 NULLE A 7 3 oF g th.
W 3.40] =71

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const
char *module, PyObject *registry)
message2} module©] UTF-8 Q1 7 QJH E XL o] 11, filename 3D A|2~®l Q17 Y (0s.fsdecode () )22
Uigatts A& A L8t pyErr WarnExplicitObject () 2k AU Th

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
PyErr_WarnEx ()& A 8+ A9t PyUnicode_FromFormat ()& A3t A3 WA A& =W
st} formatS ASCIL Q175 & —rx}oﬂ Ut}

W 3200 F7}

int PyErr_ResourceWarning (PyObject *source, Py ssize_t stack_level, const char *format, ...)

PyErr WarnFormat ()3} A3t &= ] 9k, category+= ResourceWarning©] 1l sourceE warnings.
WarningMessage () 2 A &3}

WA 3.60] F7}

5.4 ollz] EA|Z| =5|5}7|

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. o] ZA| 7|7} AAEH Y=A H2A2EF L AAEG oW, o9
type(PyErr_Set* () &Y PyErr Restore () Oﬂ o sk U]'Z] 4329 A A2 = WU A
4= A oF ko™, NULLS Wy v of 22 o] Nk gholl i3t =5 &R/ 514 9ok, Py DECREF ()
SR TP

Z3: W3 7S EA o9 v oA ud AL Al PyErr ExceptionMatches () S ARSI A
2, ol E FRFAA L. (FH2 A AF A7t S Al Ax'- 2ol AL, of ek o 9] 9
Ao A H]—’% A7) 5Tt

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) ESTYrt o7t AA=Z A
A

) 912wl S &3 ok Gtk o] 7h A SHA) hskow i e) o

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

given 19 7 exc?] o] B3 A A 2 BT Th exerh b2 A O] W, given©] A1 F e 2]
QaEsdd o 28 MAFT excrl FEO W, FEol Y ZE o9 B (T2 AL FEE A

Ho2)e A E 9 AT

5.4. oz EA|7] =5[5}H7] 27
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void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback

—|—4 N
>
o
A
X
o
s
o
EE
X
g
4

FaztARd A A9 WEE o e BA 7 AU ofe BA7)7 2 =
i NLLE AT 245 o AN A A AN e 28 olef o) af A
@3 a0l 2w AAE B AAZL 28 92wl norLd 5 A%y

F3: o] Yot A 0% o9 8 £ AT o} s TE ol #4718 DA 0w At s of
Ste mEol A e AR Utk o) E o

{
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 ARFUT ole] A7) 7F o] A= o] o, WA AP AUt AA 7t
NULLo] |, ol & 3 A 7] 7} A1 ¥ A Yt} NULL type 2 SH7 NULL 0] o} value U} traceback & A &3} A]
RHA 2. o 9] 2 Sel2ofof FuTh XA 9] Foly ghe ALshA] v Al L. (o] H e A&
et U m R “51*Xi17}‘:‘“§3“4q) o] &2 7k AR EH TS AAGUST: =& Aol &
Ao R FxE LfFofof st & Fo He olH T FX2E &/okA s UTh (o] As ol
T o9, o] 5 AR SR mH Al L. B g5 U Th)

st~ QubA © & o] 7] BA| 7|2 QA Ao 8 ARstT B s oF st T = o A uk AFEE U T
AR oy EANE 175 st PyErr Fetch () S AFESHAIA L.

void PyErr_NormalizeException (PyObject**exc, PyObject**val, PyObject**tb)
S ol A, oFef ¢ PyErr_Fetch () 7k REghehE 2 (W] A3k H 2 A5 U 5, *exc
e AR o A8 rval e L Fej 2ol diELT obguTh o] It o] A9 Fe AR
shsh ol AH82 5 A5 Tk gtol o nl A shE ol gow, o Ax PojuhA gy th A
AFEE A Bae el AR U,

=

o
=

#i: o] §4 ol ghol _traceback__ ol EHES BAH0o R 445HA vtk Edolx
A A3 AR sl of ke, The e 7k v sle] Do)
if (tb != NULL) {

PyException_SetTraceback (val, tb);
}

void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
sys.exc_info () 2 &&# % AR} 2L, o9 AEE AWUth o] A2 A& LA o & 7} of 2}
oln] 25 o9 2 A AUk Al Adlo] thg Al 222 WAFUTE o] B o= Aol ENULLd 5
Assyth o] E AEHE A A gdsUth

B3: o Bot dwAe o9 Qe stels TEoA ABE A LUt o8le, BEt o
S AAS YAE A TAD SN T A Al ok A FAE XA AP
PyErr SetExcInfo ()E AFESHA Al L.
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B A 330 E7}.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
sys.exc_info () 2 &7 23 2L, ofle] AHE AAFUTE o] A2 AHE TS o 9] 7} of 2,
ojm] Zad o 9 & 7 Uth o] e AR F2E FHULH oA AHE A, Al A

B NULLE ARSI AL, Al ARl T & GbA Q 22, pyErr Restore () & ZRFAUAL

oM AR A FF U 238, =72 AEE

Ml o s AnkA o o9 2 Aol She s me
&L th o9 AHel & 3}28%‘?‘]; PyErr GetExcInfo ()&

=
QA2 AT B A o T w) A§ T
g A L.

W A 3.30) 27}

5.5 A2 AMelst7|

int PyErr_CheckSignals ()

o 4 stel sl ATd ATS 4F AT ATY0] 22 AL AEH P S5, 1Y
1= iR e | Z%’/V]%i AUt signal EEo] A4 W, sfo|Hom A H A2 A7 E
i%?—f‘—ﬂ\— J& Ytk BE F 29, SIGINTY 7| &3} += KeyboardInterrupt o2 & WA A 7]
A3 el AN AR T BAE 12 MBI 1A oW B
2 A

Ir

=
Yt ol 2] 7} Sy st e lr?i
HEgktU T} ofl 2 E*l 7] o]
void PyErr_SetInterrupt ()
SIGINT Al2g T 2te] 35 A EFolAgUtt. th3o PyErr CheckSignals ()7} &% 4,
SIGINTO| tf gk sfol Al1d A )77} S &g th

SIGINTZ} 3ho)# o A A 25 X ¢+ W (signal.SIG_DFLO|U signal.SIG_IGNCO 2 A A E o] A]),

o] Fot ot AU T 2AFA FEUTh

of

w0 —

o 243 47 ANAAY ANAA = 5 dsUHh

int PySignal_SetWakeude (int fd)
o 2T E B4t A2do] £ 4E Witk )1 WE7} B wlo| =R
AU T fdis W] B2 olojof Fth. ol 9] 52 7 &A-E whag

%12 Vs WBASTYH; o] 27 AHAYH. ]
set_wakeup_fd () & F53A 9 ol 3] AARE 95U fd= FE35 3ty
H Q] s Bl At & &5 of oF P Th

WA 3504 A AEfoA, e oAl 2 A= Add U

2 3lol#M Q] signal.
|E2 oyt e

5.6 0|2 EcHA

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©| 4 ﬂ E 5= A e ZH2E vE T vtdd Ut name QA= Al
2] 9] o] &, module.classname A2 C EX}YF o]o]of fﬂ'b]l’/} base2} dict A A= A WA o © Z NULL
Ayt o] 2 A 5H Exception(ColA] PyExc_ExceptionQ @ MM AT 4 QS Uth oA A8 H
2o A7) BB o] 1.

A e8] _module o EEREL: name 917H] A WA RE (uhA A7) 02 B4 11, S
AﬂeownqaﬁwvwwwMOEH@qumuwn oA ol 2 Zel 8 A H st o
A4 5 AUk o] Fe A Fe e FED S AU dier QAbE Fe2 M5 sk WA =)

944 g Agshe o AT 5 dEUh
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PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
ject *dict)
Return value: New reference. MZ 2 o] 20 S2EHE GA F49 ¢+ A= A2 A Ystd
PyErr_NewException ()3 Z44Yt}: dOCO] NULLO] 0]-14 , |2 E"-\’/Hi\_oﬂ 3 =A~EZ O F AL
AUt}
A= .

B A 3.20] &7}

5.7 O|2| ZHX|

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 3+0] 0| A __ traceback_ &
2% S0~ g W BaE Edo] 2ol gl

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}0] % of] A context _E %‘Eﬂ S0 | a1 JEa )]
B AYAE (TS o8] A28, ol A2 AP e £ erh RS
AE2E7L glow NuLLg W ok

void PyException_SetContext (Py Objecl *ex, PyObject *ctx)
2ol AFEH AHAEE o2 AAAYTH A8 H NULLES AFE A A L. ex 7} o] 2] 1 ABI 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] oAl _ cause_ & E3| AA
Aol (o9 A" 2y None, raise ... from o7 A

void PyException_SetCause (PyObject *ex, PyObject *cause)
o ] o} A H NS cause® 2 F k. ZlTﬂﬂtq NULLS AHE S A 2. causeZ} o 9] AT 20
None ¥ A] &¢18t= @ A= iU T o] 2L caused] t 3 =25 S YT

=
_ _suppress_context__ & 0] o] 9 & FA|F O Z TrueE AAH YT}

5.8 FL|ZE ol ZHAl

ts e Cold FUZE J 8 & e s s d AHEgE

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 H reason ©] E 8| H E & Al & 3} o
UnicodeDecodeError A& w5 Yt} encodingT} reasonS UTF-8 2 A7 P H B} YJvth

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 o] E 2] - E & AL & 3} o

UnicodeEncodeError AR E 95 Yt} encoding™} reason< UTF-8 2 Q1 Z P H ExE YUt}
WA 3.35E HA]:3.11

Py_UNICODE+ 3}o]# 3358 | X5 A5t} PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)E #ulo]1g o)A SHHAL
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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 X reason o] E 8] H E & A} & 3} o
UnicodeTranslateError AA|E 25 UTh reasonS UTF-8 2 Q1Y H E214¥ J Ut

WA 3.35E 3 %]:3.11

y_ - 2 ALICIG Ry ol =2 IRV S = . PyObject_Ca unction (PyExc_UnicodeTranslatekrror,
Py_UNICODE+ T}o]# 3.3 58 ¥ X% A5 YT} PyObj CallF ion (PYE UnicodeT 1 E
"Oonns", ...)E uto]a# o] FAHAL.

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)
Fol 2 A& AAY start AE S FHEZE 7L A #startol] v X @ T} starti= NULL O] ofy] of of gt}
35 02, As)ste 12 wEg

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)
2o 2 o2 AR end o E 2] HES 7FA A *endol W)X G Tk end= NULLO] ob] of of Ful k.
35 02, A3l shd 12wk 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)
017 ol 9] AA| 9] reason AE B HEE reason . 2 AR th AF3HH 05, AW 3HA -15 v}

Y.
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5.9 i+ Mo

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)
AT A C 5 Tl WA 1 e AWE AT
USE_STACKCHECKZ} 7@451 9o W, o] 4= Py0S_CheckStack ()2 AFE31o] OS ~8lo] S HEZE
Q=2 golstyrt}. o] 4%, MemoryErrorS A A St 00] ofd Zk2 ¥istsh o).

a9 o3 e A A e A FAddUth o] B, RecursionError7F AR % a1 09]
obd Zho] vty Ut 1¥ x| ko, 00] RESk L 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£83UT} Py _EnterRecursiveCall () & Z+ AZ A0l S &m

oh 3 WA 52 o] ok gk,

A" ol F o f3l] tp_repr= SHIEA TS}
=%, tp_repr& w¥-S WA 7] A AAE °
AP A} 0] 5L reprlib.recursive_repr () o th3C =S5 E ¢

-

int Py_ReprEnter (PyObject *object)
T2 AAB A tp_repr 7@ A&

AA 7} ol m] Al 9o, g4 Fo) A4S utaEdgiyth o] S tp repr +EL 38 e =
TAE AAE whEsl of Tt o & 0], dict AAE (...} EWESL list AA = [...1 &
Ll g =

A Aso] e = 2o ALE U o] A tp_repr +AS YHEA © 7 NULLS
135 oF g o)

DA o, 4L 0S8 NBHT tp_repr AL AFH O ALY 5 dF Ut

void Py_ReprLeave (PyObject *object)

5.10 & 02|

EE xF ol o8] = pyExc_F ol stol M o €] o] Fo] 2= o] 52 WY M= AlFH UL Pyobject

FAUTh 27 Sd 2 AA YUk 84S A6, o= 2 e guth:
Co|E to|M o] E LE
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

Ch= H O X[of Al
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H 1-0|™ mf|o|X[of|M AlH

Col= Zfo[ W 0= CE
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 (1)
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

H oA 33 9 F 7F PyExc_BlockingIOError, PyExc_BrokenPipeError,

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,

PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,

PyExc_FileNotFoundError, PyExc_InterruptedError, PyExc_IsADirectoryError,
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PyExc_NotADirectoryError, PyExc_PermissionError, PyExc_ProcessLookupError o
PyExc_TimeoutError+s PEP 3151 u}g} = = 54Ut

WA 3.59] F£7}: PyExc_StopAsyncIteration I PyExc_RecursionError
WA 3.69] &7}: PyExc_ModuleNotFoundError
22 pyExc_OSErrorol thst 534 ¥4 JYrth:

Co|E TE
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError 3)
W 33004 WA olggt A2 EEY o9 FPo|FY T
rE.:
(D) o] AE 2 - Lol e wo] &~ FeA YU Th
2) dEFAMTAZgGUth A A 87| vf 22 MS_WINDOWS 7} H & & 9= 4] HHAE S o] & A3t
FEE TN L

BEEZE shold A1 WFE pymxc_Hol Sl A o9 o] Fo] 2= o] F9 A W AFHUL

Pyobject < QYUTH BF 22 A JUTh SAAE 98, oL BE A5 U
Co|E oto| M o| & LE
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

(D) ol AL the F Fa g wolx Fe2d Y

34 Chapter 5. 0|2 X 2|


https://www.python.org/dev/peps/pep-3151

CHAPTER O

6.1 2 Al FE2IE|

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. path©ll o) 3F 3} 4 AJ2~ 8 23S W3Syt A A7) stro] U bytes A A o]
A, Fx 57 57t AA 7 os . PathLike ‘ﬂEiJﬂ o|A~E FHASH, _ fspath__ () 7} strih
bytes AL w vt Ut 28X ¢Fo W, TypeError7} YA 3131 NULL o] ¥FEHE W Tk

B A 3.60 &7}

int Py_FdIsInteractive (FILE *fp, const char *filename)
o1 2| filename?) EF O 3} fpE 34 02 23 F(00] obdUth S wEF Uk
isatty (fileno (fp)) 7} <l 49 A2 J Ut AH =81 Py InteractiveFlag”Z) Zro]wH,
o] §4t filename % Q1E| 7HNULL O] A} o] §o] £A+L r<stdin>'olu} 12227 & Shtel 22 Wl
z]—o wsksh ] o}

void PyOS_BeforeFork ()
EE&QEE@%W%%H%%M&LﬂTfmk U A 222 BA s AT FE

5] Ao 5ol BT fork (7 A6l H ALHo A ALE A5 o
Ai: Cfork() T&2 (M) Az ) (mQl) e =o ARt o] 0] % of g
PyOS_BeforeFork () & u}z71A] Y Y th

WA 3.7 F7}

void PyOS_AfterFork_Parent ()
ZEAAE3 5 AR YR FHE
U EA =2 A AE FA = FAE
3o A "o A gk ARE- 7HE ] ok

BT G4, 22 AL HAL AT AEAG DAY, fork 0
B Z2 A 20 TEsoF g th fork () 7}

e
+
it
fofs
i
roh
o |
-111
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A3: Cfork() &&2 (<<Uﬂ y QIE =z 2B e]) ([ Q) & =o A gk o] o] A of gt
PyOS_AfterFork_Parent () & BFZ7FA YU th

W 3.7 7}

void PyOS_AfterFork_Child ()
z2EA2xa S YR JAHZ 2 H FHE B A8k 4. fork O Y AA Z2A 2
YLETEDE meAL ol d Al E U SEE b ow A
Zalok U fork () 7 A B A AH eI AT ALE A5 o

Ai: Cfork() TE2 (M) Az o) (mQl) e =o ARt o] 0] A of gt
PyOS_AfterFork_Child () & u}z7FX] Ut}

WA 3.7 F7%
| 17

os.register_at_fork () & A& 35tW PyOS_BeforeFork (), PyOS_AfterFork_Parent () 4
PyOS_AfterFork Child ()X T&E AF&A AL ol 45 SE & 4 g5

void PyOS_AfterFork ()
ZEAAZA 5 AR R JEE A B ol A A LB A% A ETHE A28
2ol A 525 o) oF ghick Al A shlo] Al ZEA 20| REF T, o] B4 52T W27 Fah

WA 3.78HE 9 A]: o] 4= Pyos_AfterFork_Child ()2 HAIE A5 ok

int PyOS__ CheckStack()
Az gl 28 Fto] REstH IS 9t Uk o
USE_STACKCHECKOl AoE o Y T AT 5 UF
Y2 & AL 3l Y E Qo) A]). USE_STACKCHECKS A5 0=
Ao E HAMA = P

PyOS_ sighandler thOS getsig (inti)
Alzd ol tigk AR AT A2 718 WEF YT ©] 22 sigaction() |t signal () = AR
gre Pyt 2452 A H TETHA] A A ! Py0S_sighandler_tEvoid (*) ( )

int
typedef ¥ & 9 Yt}
PyOS_ sighandler t PyOS_setsig (int i, PyOS_sighandler_t /)
Al i NZH A7 EhZ ARFUT o)A Al2d A7 & vy th o] A2 sigaction () 9
Usignal ()2 2= eFe A8 gt 2 452 A TE5HA Al ! Py0S_sighandler_t

= void (*)(lnt)-/]typedef 3 2 Ut}

wchar_t* Py_DecodeLocale (const char* arg, size_t *size)

surrogateescape o 2] A 2] 7] & A} &3to] 2A| D T A vlolEL S Y Z YUt g IYE 5 e
Hlo| EE-2 U+DC80 .U+DCFF 98] A2 tZGH Ut} vlolE ]':{‘ﬂi% MNZA O E AR YI Y
g Jed, o5& I3t thAl surrogateescape ol 2] A 2] 7] & A Sho] Wl EF & o] 2 o] =
%L‘J‘jr-
A3d, 7M=& FAEHANA 7 R AR

* UTF-8, ¥ OS, ¢t=F o] = I VxWorks of| A ;

e UTF-8, Py_LegacyWindowsFSEncodingFlag©] 0¥ mj] Y=o A;

* UTF-8, 3}o] W UTF-8 R =7} &4 319 9L off;

* ASCII,LC_CTYPE ZA o] "c o], nl_langinfo (CODESET) ] ASCII AW (E=ES

L83} 37, mbstowes () @ westombs () &4 7F I50-8859-1 Q17 LS A2 uj.
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c FA =AY 92

A2 TFH ool = A} (wide character) AL E of] tf st Z A E] & REEF Ut W R e & siA st W
PyMem_RawFree ()5 A& Al L. size 7FNULLO] obU W, d 25 A 2] & o] & EAFFE *size

o 71 % gk

gay ol g w2 2] & of g Al NU LL%E‘_ U th size7b NULLO] of |, W& 2] o ] A] *size
7} (size_t) - i/‘”‘*ﬂ_ﬂ,l‘/] Al (size t)-22 AAF U}

CetolBeiglo] M7t glod, i o 27} ¢ shA] ehotof gt

ExE g ulo|EYE tHA| Q1 FY S A Py _EncodelLocale () B4E AFESAA L

o ®7):

PyUnicode_DecodeFSDefaultAndSize ()@} PyUnicode_DecodeLocaleAndSize () &4
WA 359 7}

WA 3704 W7 o] St oA UTF-8 =0 A UTF-8 Q1 792 A&t}

WA 380 A HA: o] = oA DER A Py_LegacyWindowsFSEncodingFlag7t0o] UTF-8
A8 AT

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape °| 2] 2] 2] 7] & Al-&3}o] 2} o] = B2} (wide character) EAIE S ZEAL AT PO 2 A FH
ghuth: U+DC80..U+DCFF W 9] 9] A & A o] E B 2}+= H}lo] E 0x80..0xFF & ¥ 3+ Ut}

N3G, 7HE & FAEHANA 7HE 32 A =

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

A
i

£y
E

e UTF-8, Py_LegacyWindowsFSEncodingFlag©] 04 w] Y= -$of A;
* UTF-8, 9}0] W UTF-8 =7} 435 ¢S ol

* ASCII,LC_CTYPE ZAYo]"c"o]a,nl_langinfo (CODESET) ©] ASC
U833, mbstowes () & westombs () €47} 150-8859-1 A1 F LS }%—Q"IH.

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

Az A ol =gol o LB et N2 A st R pyven_Frec ()& A4
Ao Q3 ek w2 & ol# Al NULLE vk Th

error pos7]-NULL0] olUW, *error_post A& Al (size_t)-1Z AAF I, AT ol & Al FE3}X
%‘E ;(]._,] Eﬂ)\iﬂx-]ﬂqr,]_

Hlo|EQS 9lo|t Bx Bx1d & thA] T A Yt W Py _DecodelLocale () 58 A4 Al L.
o B7]:

PyUnicode_EncodeFSDefault ()& PyUnicode_EncodeLocale () &4

W 3.500] 7%

WA 3704 W7 o] St o] A UTF-8 Z =0 A UTF-8 Q1792 A&t}

B A 3.80| A HA: o] = oA DEQ A Py_LegacyWindowsFSEncodingFlagZ}0o]H UTF-8
EEEERARE IS

,_.
rO
I
ol
3
r
e
)
o
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SEA

6.2 AAHE] St
sys BB 7158 C REoIA WAL & 5 YA SHe FLelE BeduUth 2F R 2= A T2l

2od AA 2z 28 =9 sys 52 Aol FEgunh
PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys 28N A DA nameS WFEs A U, 2R 51| 2o o 9] & A A 5t
Al 83l NULL-2 Hhehety T
A7 Utk NULLO| H name-E sys BE | A AHA g Y T}

i

int PySys_SetObject (const char *name, PyObject *v)
v7} NULL®] o}d 3t sys 259 nameS vE

4F3HH 0, ol ¥ Al -12 wWkhety T
Py_Initialize() o] Ao &%

S
=

TS FWl Py _Initialize () ©]Z 0

void PySys_ResetWarnOptions ()
sys.warnoptions& Wl g]|A2EZ A AU} o]
o ©

A=

void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptionsol 7}ttt A1 ] gl2E o

o) g4 s EaoF Tk
void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicodeE sys.warnoptionseol] 373}
of 5 AA CPython 7@ RN AT F fEUch Rt dodwd
o2 QEE 37 Ao TEAk AA W, FUDE A
23 271315 7] Aol £ 7l W2 Yt
28 4= g 2Eofof

Z
AE NEES ST 5 IS UE HEd o] F

Py _Initialize ()| A warningsE 5 A&
void PySys_SetPath (const wchar_t *path)
sys.path® SUE2) A4 42 FEARU2ANE , =Pl AE HE T
Sk pathol| A 22 B 29| B2 E A2 dA gy
void PySys_WriteStdout (const char *format, ...)
format© 2 715 € &Y AL S sys. stdout ol 715Ut} 2 o] B sIE e o 9] = LAY §HA]
FFUTH(OIE ZEFAAIL).
922 £AGY F 2712 1000uk0] = o] 52 A 23 oF T th- 1000u}0] = o] Fof &,
29 £Adol FYUTE 53], 0l FAG (%s) Ee] ol ML ok TS vl FUTh (%.<N>s)
£ AHg3le] Alghsl oF gyt o 714 <N>-& <N>of o} 2 29 H gae9 o 27 & ©f g o 1000
£ F AL, oFF 2 £AE 5

format2 9
AE ARAFIUnh =3 (%f) & 93
H, 2 E WA 2] = AA (C ) stdout ol

ulo] EE 27ehA e %
Aele AT 4 A5
247 BB AL, sys.stdout 7t AR F o AR Fe

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

MEENES
PySys_WriteStdout () Z ZA| g YAl sys. stderr o] stderrol &Yt}
PySys_WriteStdout() &} 5 A} 8t &= o] X wt, W A| X| & PyUnicode_FromFormatV ()& AR&3lo] Z )

void PySys_FormatStdout (const char *format, ...)
k5T

St WA dole) o= AreA U

WA 3.29 F7%
void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()3 ZA 9 th Al sys.stderr o]} stderroll & 1T}

B A 3.20] F7}
Chapter 6. RE!Z|E|
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void PySys_AddXOption (const wchar_t *s)
S X 44 ARO R PR EASII Pysys_Cetxopt ions () 7h WHEHehe Al &4 ol G ol 27heh
th o] e Py _Tnitialize() o]H 5T 5 5 UTh
B A 3.20] &7}

PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys ._xoptions®} FAFSHA, —x 542 &) 9 A9 8 & vkskgy o).
ol 7} ¥ 3hE, NuLLo] a1 9] 7 48 Vi

W 320 F7}

int PySys_Audit (const char *event, const char *format, ...)
RE A Zo2 A HIEE A YTE AF Al 02 vhgkatal A sl A] o @] & A A 3Fe] 0] ofd
e sy o
=

Fol F7h= Lo, formarZ 71 B AAE A& AL F22 FATYH N o,
py_BuildValue ()olA A88 213} 22 2% FAS A 5 lFUTh A= o] FIo o
Ui, 9 84 FEo] F/AEUSL (W2 3L FEE S EHA T o] gl Hig A7 4wl E

A& & ol @7 Wl 2o, AFgshd 2 4o dAE 4 syt

PY_SSIZE_T_CLEANO| Ao = =R & FAGlol, # 2 FA+= T4 Py_ssize tE X5 ojof
EiaRi=g

sys.audit () 2 ol =9} F L3 7] 5& P T h

H A 3.8 7}

WA 382004 WA ¢ R A B3l by ssize tE 8T FUT o Ao, AT 5§l A
Aa7h RS ok

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

24 A5 e 2ol Fel B hookS F 74T Th HFEHE 08, AshshE 00 obd gL wEFUTh
wetgle] 2735910 W, Ash A o 4= AR FUT o] APIE 55| #718 FL AEtgo] BE BE

Aqez el o sl =&Yt

userData ZAE = & T2 AZP UL & T4 th2 oA T5E 4 oA, o] ZAHE
gho| X el E A FxsHE gy

o] B+ py Initialize() o)A TEH = AFAZ
T o] &a] 1 Exceptiond| A AH S]] H o2 = atA
o & = A A 5 A (silenced) $F<51]ThH).

4= int (*) (const char *event, PyObject *args, void *userData) & g4t}

71X args<= PyTupleObject Yol HAAH UL F 34 g o EE HAPA 7 5ho] A S H
z 2] e 7} GIL S F2 A2 TEH YT

ZERYoll T3k AL A3 A1 PEP 5788 22 3H4 A 2. o]l e F eholnef el
S5 A ol E ol Lhds of 95U Th AR 8- 7§ A A o) Y th

ki3
=4
Q1 A} glo] ZHAF o]l E sys.addaudithook& ¥HAJ A
W

3.8 =7}

it
i
0%
>
N
rlr
r
o
a1
[
EH

i)
A
v
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6.3 TEMA O]

void Py_FatalError (const char *message)
ARAL AU ANAE AN 2228 T DA LY YTk A G
stol M B T2 E B A% Agsls Aol e 20 ZAH QAL vjwt FEaof FUT); 9B 5
AA He7kEdd ez B . Y20 s, £F CetolB 2] & abort () 7} £&5 ©] core
5+ 4 3He 1 A= g o,

void Py_Exit (int status)

A Z2 A28 Z858 UL o|AL& Py FinalizeEx () S 2E3 S HEEC golB g g
exit (status) & =gt} Py_FlnallzeEx ()7 oS BEASHY, 22 AHE= 12002 A4 H
Ut}

WA 3.6004 M : ste]d el Al o] d oA 9 ol 27} B & FAIH A ek Ut

int Py_AtExit (void (*func)())
Py FinalizeEx ()7} &8 A2 F4E 55T Fe T4+ A Yol EEHY S H@Pﬂﬂ
orotor Ut Hd 32709 He & %%@# A5 UTH SO, Py_AtExit ()& 0&
WU o Asletd 1S ':&%EMD} uk 5 AsEgdcth 38 g5
Ao st ZEHYh A g5 A go 1d-°4 RIES o] &5 5 7] w o, funcoﬂfﬂ
glo] % APIE E&3HH < F Yt

64 B QIEE 57|

PyObject* PyImport_ImportModule (const char *name)

Return value: New reference. ©) -2 o}l PyImport_ImportModuleEx () o T3l ©h<=31H Qe o] 2~
AUt} globals} locals Q1 AHE NULLE A A 3L level & 02 2 A A3 T} name 2 Apol] Ao] 3=
(7128 M B BES ARG ), fromlist AA= B]|AE [+ ]2 AN A] 98 gho] 22 A] kg
o] WH8kE] = A9 5 7] A Al o] 5 A FH EE] QE% AU (FEHRA X, name©] DA 2

AE BE A A B 7 A E XA SFH F71E QA F2Fg o] A YT 7] A9 __all_ W0
ARHA NBE RES 2EHUTH) dZE st 25 it 2L FXE UESe AV Adf Al o] 7}
AR ¥ NULLES WU T BES 9 Qe St ol A9 51 ¥ sys.modulesol] &S H7]A g5 yth

o] B4t G4 AT YEEES AL

PyObject* PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. ©] S+ Py Import_ImportModule ()& HAH HA At}

WA 33004 WA o] /)5 e AU JEE FFS HAR AL SA A AL 2ol
ol 8 3300 A, 23 BAlo] o] BANA BE B Ao A%H 517 W o], o] T4
E49 52 ge ook gl

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

jecl *fromlist)
Return value: New reference. 252 UXE gyttt W& gold &4 import_ () & B3l 7} &
AT 5 AU
W G JExE A 2Eolu AN A A I MR FE, B A Al d9]7F A4 " NULL

AUt _import_ () S obRIIA 2, 90] 9A) S pomlis 7t A BF A S o A7 A8 A n
S 5ol 69558 A9 U B E AL AAAY

E A= pyImport_ImportModule () A8 EL4A3 & AAE A ATt

K
ﬂtl

k

1o
ke
it

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

Return value: New reference. 252 UYXE Ut 5 _ import_ () &7t o] 45 A H S E317]
W, g shol A B4 _inport__ () & F5 /14 E AEE 5 A5
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W e JxE | 2solu AN A7) A I MR Fx, B A Al ol9] 7 A4 " NULL
duth __import__ () 2} wRIFA R, vl o] QA A] b fromlist 7t A FH A ¢k T, | A A Y A H
EEol 8 3FH A= UJH “*ﬂ%ko 249 A7 A A ok

WA 330 27}

PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist, int level )
Return value: New reference. PyImport_ImportModuleLevelObject ()&} B]523}A] 9F name-2 74
F= AA A UTF-8Z QT d ExE Yy th

WA 33004 A level®] & F2 B 3185 A FsUh
PyObject* PyImport_Import (PyObject *name)

Return value: New reference. ) 22 AR (AZE F aq4) S &= I5E A A o) 2dUtH(HA A
01 level 02 AL23t=d], A 92 EE =), A& 4999 _ builtins_ o] Yd+=_ import_ ()
42 32U ol dA] B0l AAH YEE F& Aol YEES SAH S o,

o e B 8Y JEEE AE T,

PyObject* PyImport_ReloadModule (PyObject *m)
Return value: New reference. _1_% S thA] 2 E (reload) St THA] EEH 2 Eof 3 F 2 & ksl ALY
Al Al o €] 7F A A H NULLS R T (o] wf 52 o 8] SAF Y.

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. & 0] 2o sl Fste B E AAE WUt name A A= package
module FA Y 4 FUTH @Xi E 9Avg el JdeA s, glod AR srEo] BE 9 A

¥
o] 41T T A3 A o151 5 44 5 NUTLE MR T
Zhar: ] e BES ZESAY YRXE SHA] k55U BEol ofd 2EFHA O}Jouq
AAE 7”%‘45} EES YXE Y PyImport_ ImportModule()O]L]-:ltﬂ %—‘6‘]—1/]-— /\]-—&
SHAIA L. nameo| A A 2% T o] E0 2 QAR A7) 7] 72 o] 1] 24187 =ThE W50} A A
2eich

B A 3.30] &7}

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. PyImport_AddModuleObject ()2} B]523}A ¥ nameS U I =
A thA UTF-8 & Q39 d EA4 Yt

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference Fo]Z E’_% 0] & (name)(package .module A1 4 2)\%1/] o} I} slo]#
ol E I = gt A A AY WA &4 compile() 2 4 Z= AAE, RES 2= BE
AAA NG A2 B2 E WBAAL, T o2l 7h WA o] 27 43 NULLS W B o
of 2] 7} A 31 sys.moduleso A nameo] A AG UL} PyImport_ExecCodeModule () o Y&
o name©] sys.modulese] o]n] gJoj& ZZ L5 YT sys.moduleso] EAASHA 27|39 R ES
A T= AL U 183 RES AZTE T U R E A} L S Qe (2 ojulE B E
AL ool vl Fo) % ) £47) Aeol 482 ¢ ol frl AEAUT
2B _spec_ T loader_iobd AAE A vy 1A% grow AR UL, 299 2rie
R2E9 _ loader_ (AAFJTE)Z AT, 32X ¢FO ™ SourceFilelLoader & AAEHAZE
REENES
E2EY _ file. OEZHEE FE AAY co_filename o & A AFH Yt} Ty,
_ _cached_ = AAEYThL

o] T4 olu] YZE HYUW RES A 23T RES A 2T grd Wy
PyImport_ReloadModule ()& FFZ3IHA L.

6.4.

o
fijn
i
H
Im
9'2
N
ury



The Python/C API, £A| B{ 3.8.12

nameo) package .module B4e] Aoz THH o] 5L 7] 7 W, o] u] Y50} X 4| P& A7) A T2
A3 BE o XA LT

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

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

Return value: New reference. PyImport_ExecCodeModule ()3} FAFSHA| 9, & A9 _ 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 ()%} S AFSFA 9 = -Er A A 9]
__cached__ o]E 2] HE = NULL?] o}y 2+ cpathname 2. 2 A FFH Ul A 7]—7<] Sk~ &= o] 7] o]
AsE = AdYth
WA 330 F7L

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

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

cpathnameS UTF-8 2 Q1 Z Q5 219 J U th pathname?] 30| NULLE AAH 3% 0% ™ 7ko] cpathname
ofl 4] So}s= A Srobu el 1 g o

B A 3.20] 7}

HA3300A HA: vlo]E T = AZNA|ZEHH oA A2 E AAS 0 imp. source_from_cache ()
= A geun

long PyImport_GetMagicNumber ()

bo] A violE = 3 (49 .pyc 3Y) 9] vl 2] ¥ E (magic number) & ¥ T o] 2] H S = Hlo]
E Ft 5tY 9] AL 4ulo]Eof gl E dlt] ol ulolE A2 ZA s ok Ut} of ] A -12 uksksh o}
WA 33004 M A Al 1S Wy )

const char * PyImport_GetMagicTag ()
PEP 3147 3 2 slol s Hlo]E T = 119 o] 29 wx g1 EADL wra sk sys
implementation.cache_tag® g2 A1F a4 9l o] & th Al AFL-3) of 3Hof| G-2] 3141 A] 2

B & 3.20] F7}.

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 2.5 &2 o] A& = d 18] (€9 sys.modules) S ¥FEHgHY o}
o) 212 Qe el e ot Al el WA ol ol 15414 2

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. 0] 7 o] 502 ojn] J 2 E H B 5 W3 YT B E0] o}F] X E 57
QLSITIE NULLE Wa A o e A A oA ekt 23)0] A shE nuLL S Whehe L o el &
AR NS

B A 370 7.

PyObject* PyImport_GetImporter (PyObject *path)

Return value: New reference. sys.path/pkg.__path__ &% pathE $ 3 g}elt] AR E widbgty},
sys.path_importer_cache G U NA Ad == J5UTh of& 7|A| EH X] gktod, A7 =
S AT 5 Y& Fo| #AE wj7HA sys.path_hooksE FAFUTE Fo] §lS W Nones ¥H3HE
Uth; o] A& &AM A A& 7|9k iRl e 7t o] A& & thst siRIH & 2 & flas dEFuth
sys.path_importer_cachedl] 235 7A Futh sk H AR o hT M 2& F2E gyt

void _PyImport_Init ()

QEE WAUZS 27155k YR A4y,
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void PyImport_Cleanup ()

55 Hlo] B ulguth Ui 48Tk

void _PyImport_Fini ()
Q= v AUZL v Pk 8 A4S A
int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference name©)| 2h= 0|59 L 2 & X 5 (frozen module) & Z =3 Th AFsHd 1L,
2ES 24 £ 02, 27130 AN ol S ARG 1S WA, 2EAHFL T dxE
H 25O MM A3 PyImport_ImportModule ()& AFESHUAI L. (FEH o] S0 F AL
— o] g EEol o] X E FHYe W A =3 Th)

A 3.30] 7.
WA 34004 HA:__file OEFEL=CHE=EE AAHHA G5yt

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject ()&F B]5=8FA 2l name S U Z & A A thAl UTF-8 &
AFFH FALJYTh

struct _frozen
o] AL freeze FE B E (Fo]MW 22 WE9 Tools/freeze/E JZRFAAN L) 7 A} =2 &
EEYU2IYHE Y +2A & F YUt Include/import . hol = Aol = o3 25 Yt}

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

bi

const struct _frozen* PyImport_FrozenModules
o] QB+ struct _frozen HIZEL HE S 71E 7| EF 273 E =4, W 7} 25 NULLO| Y0
AeFE By 222 nEo JEE D ul, o] Hol ol A AAH T AR BEE o] AL
Mgt BHo2 YHE 22 Z RE AYML AT 5 Ak

int PyImport_AppendInittab (const char *name, PyObject* (¥initfunc)(void))
712 WA BE HolEo 9d 258 =713t 0]74 PyImport_ExtendInittab ()< 7%
e g A, HolBe 4T 5 gow 18 BAFYTE A LEL nameo] 2 o Fo=
QEE D 5 9o, inifune FHE A AEF JREC|H TFHE 2715 4= AEF U
Py _Initialize () Ao T&3)oF g}

struct _inittab
YA EE 55 v Y F5S 7edte T2A. 4 F2RA £ ez H WAE 2EY o] 554
2713} FFE ATdUTh o] 52 ASCIE A7 H Tx}oﬂcgqq sto]l WS YAFE =
PyImport_ExtendInittab ()3} &7 o]2] st L2 A< vjgdE AHg3te] 7}
AsUrth 2 A= Include/import . hol| Al o33} o] 7(34 HuUth:

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

bi

int PyImport ExtendInittab(struct inittab *newtab)

W3 25 wol ol 25 2 M-S F7H Ut newiab ] 4L name BE | NULLE = AT
(sntinel) 3% 0 % £ L}o} itk AE D g8 412514 o M5 SRS YAY S S5,
BF3E 0, T Hol B2 F35t7] AA Wme st FEoA GO 12 vEF Lk sh s,
¥ Blo] Bol o] F7bs A btk by Initialize() Aol EE3oF Fuick
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6.5 O|O|E| Oj&FE X||

o1% FELCHAETbnarshal BES} 2L UoE YA Agstel 4Ysd A2 49 T4 Y
UG, A5 YA 0 Dol 18 2t G a} ol A A ol AT 4 S o B 2o
vhae) o o] Bl & A g ek o] AFEE = 32 vo] 2] RE g Pojof gt

S 3k 2819 wlo] =7} WA AAE .

o] BEL F kA v oy FA S AGUTE: MH 0 0—3./\P33.‘ﬂ W ola, W 1 3o A9}
o} wpaFg 3 o <19 (intern) ¥ —Erx}%i e S’v%“%ﬁ} WA 2 BF5 253 Al tis) vhol ] 4=
/\}&ﬂq t}. Py_MARSHAL_VERSTON-Z @A Y & A& Veb U th(F A 2).

void PyMarshal _WriteLongToFile (long value, FILE *file, int version)
long A values file2 vpF3Uth value] 319 328 E 2 7| &8 Ut}; 7| & long 9 2 7|9}
A R ol versione 3L P A& VERY U T

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

glol W AA| valueZ fileZ vFAFSHU T}, version2 3+Y & A1 LEFY U T

PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. M} value T8-S T3 vlo|EE AAE w33 Y o) versionS 5L
B4 e U,

e 48 Ao naE e oA 92 4 duy T

long PyMarshal_ReadLongFromFile (FILE *file)
917] 95 A& FILE*Q] o] E] 2E oA C longe BHaHatU ) o] 342 A2 3lW 1ongo] 7]&
27)9 BA Qo] 28 E 7wk 9L 5 Y5 Th

o 2] A, A 83t o 9] (EOFError) & ARt -1

int PyMarshal_ReadShortFromFile (FILE *file)
2]7] 93] A FILE* ] to]E AE A C shortE et} o] 42 A28t short o] 7]
7)1 FA Qo] 168 E ZHet 98 4= g5 Ut).

o 2] A, A A3 9] (EOFError) S A A sl -1 Wk )

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 217] 913 €& FILE* 2] U] ol E] 2E oA gfo| W AR E vkt o).

of & A], B &3l o9 (EOFError, ValueError B+ TypeError)E A A 3}3 NULLS HF&HgHY o}

=

a5

kJ

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *#file)
Return value: New reference. 2)7] 93] € & FILE* 2] Ho]E] 2E oA o] AA = 13_}3;2_}?}14 t}.
PyMarshal_ ReadObjectFromFlle(}E}-‘;"E] o] T4 g oA AAE QR &S Aol
Moz, Fd tolHE mEed AFHcr 25 & 5 9o, spdoj|A 3ol EA ¢l= thAl
HE2glo] = TlolHolA o JE37t 25 ¢ dFUth st ofd 2% A obs Aolete
Fa10] £ Aol 7t o] ML AN 2

of & A], A A3l of| 9] (EOFError, ValueError & TypeError) S A A3} NULLS ¥F3HgHY o}

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data7} 7}2] 7] len B} 0| EE X 313}= Hlo]E W H 2] ¢ o|E AE oA
shol 4l 73] & W ),

of & Al, A A3l of| Q] (EOFError, ValueError B+ TypeError) S A A3} NULLS ¥F3HgHY o}
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o FHEL AM F4 F5 4 FINEE BHE W F-FUTh F7F HH9} oA extending-index] 15U T
9

5}
ol st &4 = A2 M /MQ PyArg ParseTuple (), PyArg ParseTupleAndKeywords () X

= h= L
PyArg_Parse ()£ 25 o4 Aao] &3t ALGS ghrof el ol AMRE = 29 BAE (format strings) S
AH-8-3F ZW ZAE L o] g 7 ol tiel 22 e AT

o AL 07 o] 49] (W B9 (format units)) 2 74 F U th £ el Shuke] shold AAE A

: Utk 2 74 o9 8 A9 a1, BE 2 Rel
) 24 9o TS U T Th Ao A,
o) ehgl oF 9l X5k shol W A F Utk

>
K=
H,
@
1
A
-0,
=)
ko
Ac)
o
U
u
)
é
=2
£
)
[>
ok
H
30,
fy
<
2
2
ri
i

FuzEuielEd

o2 ©
)
rol S8

Lj 2w

(o flo
>,

Il i
)

of
i

Joo xob
X
BT
e
2,
of
ok’
i)
ko
N
o
oy
<
Iv)

AAA AL LAAE SIY A e h shol 4 AAA o) ey st o

pal [e] — qul
2ol 44 M2 S AT D2t 9EUTh FAT ol es, sk, et @

e
o
ok

et# Yyt

a8V, Py _buffer FRAZF YA wf, st ¥ 7 ZFAX, $E A7} Py BEGIN_ALLOW_THREADS B2
ol A% 71 ol el o) 27171 2 4= A 92 2 918 glo] ol F ol M8 AT S A5tk dgHow,
golg A e u T (E BE 27 2049 A9) pyBuffer Release ()2 ZZ&8| ok gt}

2] YAIE A] k= 3 W 3= NULZ S35 4 g5y th

QR Tt 97 A vol=dE At BasH, M T A £AEE 4G ch AA e
PyBufferProcs.bf_releasebuffer WX 7} NULLC X &9l5to] 25311, o]uj = bytearraye} 2
A AAE S eA T

FHu: RE 2] # 1Y (s#, v# S) ol I, o] AR & (intL} Py_ssize_t)2Python.hE X3 3}7]
ol 22 pY_SSIZE_T_CLEANS A3l Alojg Utk wja 27t o= o, 2o]& int7F ofd
Py_ssize_tJUth o] F&2 FF vto|H WA A Py_ssize tT A P3}A int A S THIEF
B3P Ut @74 PY_SSIZE_T_CLEANS 98k 2o 7 F5UTh

s (stx) [const char *] FUZE= A E FAG ol thet C 2 E 2 Ayt 71 & E2FL ol thet A H =
ozl o] #48 AT £A} LIIE] Mol A4H UL CEALSNULE SR H ). sho] 1 £
2UFE d 7= XA EE 233} rolofk gyt 28t valueError 99 7F @AY o} 7Y
FE AA = rutf-8' A FYE ALLE] C EXAE E H3g Ut o] Wigo] AnslH, UnicodeError
Ao

Fa: o] xH L ulo|ELF AA|E wolE o] x| gFUth 3 A|l~E
B9 & HESI8 Y, PyUnicode_FSConverter ()& converter2 0& E

WA 35004 A o] -, spol M FALoA WH d I= 2 EY

A% o

-
g
=

A5 W TypeError 7t
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o

s* (str & vlo| EG 7 Z)A)) [Py_buffer] o] 222 vlo]EGR{ AAERt o2t FUFAE AA & Wols <

th 3EA7L AB8 Py burfer FERAS AGUTH o] 4% 27 C 22142 Y3E NUL vl o EE

23e 4 QG UTh FUIT A= rurf-8' QT YL AR 3] C EAE 2 WP Ut}

1 78 A& WolE o)A Gtk

A AR HEE= CEAFG ol WiEk

oli, F HA W oYtk 2AE2 W G EE 28T ¢ dFUth fFUIE=

'ut£-8' JAFFS AHE 3] C EAME & W Ut

z (str == None) [const char *] s9} B3} X g}, 5}o] X AA| 7} Noned 4% ¢l=1], o] AL C =AEH 7}
NULLZ AAFH Y}

z* (str, H}o| EE 7 7} A 1= None) [Py_buffer] s* 2} v] 2812 g, 5ho] 1 A= Noned & 5 Ut
ol ALY Py buffer +2AY buf WH7FNULLE AAF YT}

z# (str, ¢]7] A& nlo] EdF 7| L None) [const char *, int == Py_ssize_t] s#$} ¥] 5312 vt 3}
ol Az & Noned £% AHUT o B9 C ZAE7FNULLE A H U Th

y (8]7] A& nlo| =47 2 A)) [const char *] o] Z W2 Hlo]EAR{ AXE AL e C 2AEH & W3
gtk FURE AAE Hobso]A] g5 UTh vl EQG B3 & WA g Hlo] EE 2361 A] gFotok
st} wkeF 28 thd, valueError 92 7 WA g ok
WA 35004 WA : o] Aol vl EE W H oA W g vte] EZE A W TypeError 7 A A5
Sh=2

y* (Bto] E L5 71 A) [Py_buffer] s*9] o] &2 FUFIE AA| 7} ob e} vlo] EQF AA v ol Yt
vlto]y ] glo] el & WrolE ol = A% Wy YTt

v# (2)7] A& vlo)E Q5 AA)) [const char *, int == Py _ssize_t] s#9 o] Ay L G U T AH 7} opy
g} ulo] E R AA v ol 5 YUt

S (bytes) [PyBytesObject *] ¥ 23 A|=51A] ¢kal, sto] AR 7Fbytes AA L A
vl EF AR 7} ok A TypeErrorg HAAIZULH C ¥4 Pyobject *&

N
=

, 217] & nlo]E G5 U A)) [const char *, int == Py_ssize_t

A

s# (s

il

fo
e
E_EL
[}
*
1o
m
oy
A
=
iy,
i)
rlr
—r
=
1o
0
2
).
=2
R
)
it
<
v

MHENT o

24 o o
e,

i
s
3

r>~ [U[O

F3tUtt AA| 7Fbytearray AA 7F oYW TypeErrorE HAA Yt C W= pyo
AddE $= g,

u (str) [const Py_UNICODE *] 3}o]# fFUTZE AAE FUZE £X2 NUL S5 Hojof thsC ZAHZ
AU 7] U R w3 of g ZRAE &2 A4, Py_UNICODE ZRIE] |49 FAE AEs| of
Ut py_uNICODE w2 W& Ao S et ok ol FY st Al 2 (16R ELF 328 E QY
th. FtolH FAG L W d F = 2AEE 2 §aHA] ekotok Futh; whef 218 thW, valueError
%) 7} A g o,

WA 354 WA ol el sholdl BAdol A Y 3E d 7T £ E A AR W TypeError 7}
A% o

Deprecated since version 3.3, will be removed in version 3.12: ©] A &€} Py UNICODE APIS] &Rt}
PyUnicode_AsWideCharString () < AF&38to] ulo]1g| o] A SHA A 2.

u# (str) [const Py_UNICODE *, int == Py_ssize_t] ud o] 8L % 7§12 C W AP YUt} 3 A
Wt U Hlol ) W F o] g £ A ol 7, 5 WA Wt o] ik o] W =
5§ th
Deprecated since version 3.3, will be removed in version 3.12: ©] A 2~€}Y Py UNICODE API9] X U t};
PyUnicode_AslideCharString () & AH&3lo] mho] 18| o] A 3HA Al £.

Z (str ¥+ None) [const Py_UNICODE *] u®} v] =3} X 2, 5to] M A= Noned &= 54t} o] ¢
Py_UNICODE ZCS1E]7}FNULLE AAFH Yt}

Deprecated since version 3.3, will be removed in version 3.12: ©] A &€} Py UNICODE APIe] &Rt}
PyUnicode_AsWideCharString () < A-&3lo] ulo]l 28| o] A 34 Al L.
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Z# (str <= None) [const Py_UNICODE * mt or Py_ssize_t] u#%} v]5:3lA 9k glo] A A A= Noned
TE »1 Yt} o] A% Py UNTCODE E 9 7FNULLE A A F Ut

Deprecated since version 3.3, will be rernoved in version 3.12: o] A ~€}¥ py UNICODE AP19] dHE Yt}
PyUnicode_AsWideCharString () < AH-&3lo] ulo]l 18| o] A S Al &

U (str) [PyObject *] W3S A| =314 ¢¢a1, slo] A AA 7 FUIZE AAL A& 8
= AA 7} obJ W TypeErrorE WA ZAUTLH C 4= Pyobject *2 AN

F= Qg
wr (917]-227] ulo] E A7 A A) [Py_buffer] o] £ ¢17]-227] W3 AH o] 28 LHSE RE AHE
S FUh AL ATH Py burrer TEAE AU Mol g d vtol 2t 28D 5

vt
AsUth TEAE=HHAZ & & vlXE PyBuffer Release ()& &3l oF &Y
i

es (str) [const char *encoding, char **buffer] s&] o] A2 FUI=E EXA HFHZE <

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

ol o= F Y AATF A8 F YT A A= dHo 2R AT, AFY o] 5L 7T+
NUL £ 8 BX<E=Z const char*o] 7L}, 'utf-8"' A7 o] /\}%HE% 3l NULL o] of of gy o}
Ué‘ﬁ% QA3 o] stoj ol G A A] ¢k oW o 9 7} A FUTh F HA A A= char**of o Pt
Fxohe ZAHY F2 AR HAEL go] =Wz dFF Ut d2E= A WA Aol 21787
olFgdoz AdFYHYrh

PyArg ParseTuple ()& B Q8 379 W HE 82111, 2 7L E o] €] S o] ¥ 5 o] BAFeLT A 2
YIH 2R NS BRAEE uford 2RI BFAE AL Fol LI 058 sl A5} 9l
PyMem_Free ()& SZ&8|oF g1 th

et (str,bytes X bytearray) [const char *encoding, char **buﬂ‘er] vlolE B 21d AA & thA] ZH 3}
A k3 A= FE A2 std eset ZFUTH Al T2 vlo]E F2E AA 7w =
AEH A7 S Aoty 7FY S o)

es# (str) [const char *encoding, char **buffer, int =t = Py_ssize_t *buffer_length] s#2] o] 32 {4
TEE PA AR AT Yo 8 AL F U es T} 22, of WL NUL EAE EeIE Y
HolE & &

A 7FA QA7 BRI T 3 dAlE Ao 2R AR o, A TE ol &€ 71275 NUL B8 B4
2 const char*o]| 7, 'utf-8' AT o] AHEHES dF= NULLOlojof Ut W Ed AT o]
sfol mlo] 2el A A] ergre W o 9] 7L AT Tk, £ WAl AR E charsolok gt Fx e £
He] g2 A fase) ygol g vmE AFF ek BAEE A wA Axbo] AFH Axes
ARG e Al A AR 4ol e EeAEoloF U Th BT A4 29 w59 vlolE 42
AARH Y

5744 25 REA g

*buffer7F NULL 2181 & 7}2] 7| ¥, S Qs 37]9) W& 33t o]l 2 AT H v o] E &
BASFAL *hufferg M= TFH 2B A E FRAEE AATUL SEXE= AHE T S HIAE
NA 3] 3l pyMem_Free ()& ZE3HOF T

*buffer 7} NULL o] obd 218 E 7} 7] 9 (o] n] &H W), PyArg ParseTuple ()& °] 91X & W
¥ 2 AFESFAL *buffer_length®] 22 g5 W3 7|2 AU Td b J1Z 99 H ol HE H 3
B S NUL 253Ut 837 $835] 34 oW, valueError7F A A FH Yt

T A 25, *buffer_length= 53} NUL Hlo]|EE A|Q]st T H volEle] Doj& AP YTh

et# (str,bytes &= bytearray) [const char *encoding, char **buffer, int I =Py _ssize_t *buﬂ‘er_length]

Hpo| E ¥4t AX S thA] T34 b FHA AT AL A9 esko} 2HUTE A, PR
wpol = B A vl WA= AR 1 7RE AHS AT A4 o
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XXt

b (int) [unsigned char] 29| o} o] A4 E S g+ F2 A4-=Z W3S, Cunsigned chardl
Aok

B (int) [unsigned char] S ZE ZAA} glo] FolW A4 E A2 A4 7 W36, C unsigned charol
Ay

h (int) [short int] ¥}o]# A 4E C short int® WEFTH

H (int) [unsigned short int] W E=Z HA}F glo], sho]d A& Cunsigned short intZ WY

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] @ WZ =2 A} §lo] gho] M 45 Cunsigned longl & W T}

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

K (int) [unsigned long long] 2 ¥ <=2 A A} Qlo] 3to]H H+E Cunsigned long longl 2 W3}

n (int) [Py_ssize_t] 3}o]® F+E Cpry_ssize t = HEF )

c (Zo] 12 bytes = bytearray) [char] Z©]7} 12 bytesU bytearray AAE ZA|H, 5}o] A n}o]
EE Cchar® #3333t}

WA 3304 M7 : bytearray AAE 5 &t
c (4o 19 str)[int] 20]7}1 str AAE BAEH, go] W FAE C int 2 A&
f (float) [float] F}o]H H= H 222 C float & W3 YT
d (float) [double] Z}o]xl % 2+E C double® W33 T}
+E CPy complex F+RAZ HITYTh

T o
>
5

2~
-
&
X

)

=
<
T
X
=

=
k=4
£

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

71Et 24|

O (object) [PyObject *] C 4] 2 Q1E] o] shol 4 2] % (A% §lo]) AP Th Heby C 22 1A e A9
AR AR T BHUT AAY) Fx A5 271907 5k A%E EAE £ NuLLo] opd Ut

=]
0! (object) [typeobject, PyObject *] C 21 A] E o] ulo] W AAE A &gt o] AL 02} FASHA 9 F
EREE! Hwﬁ+ﬂ%ﬂ%%ﬂﬁ%ﬁﬂﬂ%é%ﬂ%@ﬂ%“ﬂ#ﬂﬁﬂﬂﬂﬂt
(Pyobject* @) C o AU FolA AA 7F D23 o] ol M, TypeError 7} WA 3

U,

0& (object) [converter, anything] converter 3t55 Z3| ulo]l W AAE C M2 WA T F 719 QARE F
FUch: A HA = Folal, F iR =void *E HEEH, (P99 F9) C HE52 FAY YT converter
e D‘ruJJr Zol ZEHUth:

status = converter (object, address);

o] 7] A object= S sho] M A A ]_l_address— PyArg Parse* () 3ol A9 void* QA L th
HESHE stamss= 43 A Q1 HEY] AR 102 e At A 00]ofoF Tt W Sko] AufstH,
converter 5= | 2] & T A| 71J_ addreSS«] &S TA8HA] 942 JHE Folof Futh
converter 7} Py_CLEANUP_SUPPORTEDES WI3}&} W, Q1 A} 8 H Al o] A2 A3l F AR E 355 o
HBE7)of o]n] FFHE WREE AT 7|3 E AT 5 AdF5UTh o] T HA S =l A, object j 7Y
A= NULL o] H Ut addresse A8 &7 22 gh& Z54th
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WA 3.1904 W74 : Py_CLEANUP_SUPPORTED 7} & 7}5] 9% th

p (bool) [int] AEH Z}o] =2 g2 H A E (&2 A predicate) 511 275 %%—fi CZHAAA o=
FUTh 8o FolHintE 12, ARlo|H 022 AAFYTHL BE FE3 oA g STt
o] o] =2 Zh-& HIAEsH= Wy of] th gk XA 8k 82 truth & R A L.

B A 3.30] 7.

(items) (tuple) [matchmg—ttems] AR = 2ol 7}itemsol] Y= FE T 9] =<l spo] W A] @ Ao of SH T
CAAr= L itemse] 708 9 9] o] gl o FUTh Ald2Y 2R 9= FHE & AdsUth
A

(71y B (Fro] ZHEY LONG_MAXE 2}3t= A5 E A

Gt G B e ol 0% e 1) 4

Co th& A EoA S USdFUTH— o2& 432 tE + dsUh.

0 4A) o2 EARE E0 EALIA 017 Utk FAR B Aol A dERd S geth 152

| SholA QA B2 E o] Ul A] A7t A8 AG A bl o A9 Aol S gas C A 7
o g x7|3 g ool gttt — AR A QA7 A A= R 4L ull, PyArg ParseTuple ()2 3
Sol g2 AT A Gy

$ PyArg ParseTupleAndKeywords () A&: 3ol Az g 2EQ UHZA Q7 7|9 = AL
ST @A, RE 9IS A8 AAE A8 dajolol Sz, £ 34 2 AL
A5 o] of g
B A 3.30] &7}

L EZU R FasE /oA BT BE N9 B4 ol WAL B4 ol goz AsR UG
(PyArg_ParseTuple () o] EAAAZ]= L9 (AHH 7).

; EW O P AEE o 7o) B Th A 22 Ro] 2AEL 72 o] v A1) o el vl A T4
WAIA 2 G B UL : 95 & A2 2 A g ok

T=A 74] Ags = BE ol A Fxe D& (borrowed) FZ Aol T2 FAA 2 ; Fx SI+E E0]A

ohI A2

o) 2] F4eoll AP 7} A T BALLo] o) Wo] AAH & We] Fao]of T o B2 Y

T2 g Agste v AHEE Ut A1 = IS glaEo X A g, o3t w7 T Epe R

AR E B A A9 A5 U o] A% AP £ g st ol el AT At LA Kok Fic.

A0 4T A g 7L EAS) DAk 30 2R A5 Aok GUITY AT, yarg raract )

o

>,
=
i}

e AL NI, T34 FOH AR S NI A2 o9 S YA AU Th ZY T F St
R N IO A P A e N
Reruch
API &t
int PyArg_ParseTuple (PyObject *args, const char *format, ...)

X A A5 A WS Hohe B W) WSS TR 2 435 B nag

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

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7HA 7§42 AAL7E obd va_listE WobE 1t H S AL 8, PyArg _ParseTuple () 35 g h

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
words[], ..

Ax e 7= v LS BF Ao Eﬂ*i %6}“ oo 7f

OJXP%ﬂ%EUHﬂltH 1 O NULL-F & Wi ddUth Rl o] 52 ¢

HFeE 2 BBFUTH Ao 5He, A2 sk 4 A3 of

WA 36004 A1 928 )] vl Bl e A o] F7hs ¢l

¢

7E 2
2 o7}
A A QY .

2 gy,

i 24y
o, 2 M

o l°
tlu o

)

e,
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int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
words( ], va_list vargs)
7HA A4 AA7F obd va_list & olE vk A A9 8Hd, PyArg ParseTupleAndKeywords ()
ot sdy
int PyArg_ValidateKeywordArguments (PyObject *)
19 = AR I Y Y 717 EAXLE QAR Bt} PyArg ParseTupleAndKeywords () 7F AHE

92 k= Aok T3t} of 7| A= o]u] o] AALE 4367 wj =<tk
WA 3.20] F7}.

int PyArg_Parse (PyObjecl *args, const char *format, ...)
(ol 28td) 29 OTX]- G AEE B g AHLH = &4
METH_OLDARGS "I 7] 4= & B4 A =& AFS-3h= S Yyt
of B A e AR A g, BE ARzl o] gE W%% SEL UL oW BH0R A EEA
Fes 24 YEU T e FEL Bosts Aeg o Yol gon, 1 BHow
A% 88 5 A5

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)
AxF P A7) A ER BADS G oA 4t O 2e@ G v WS 25, o Yoz
7] A AdlE S5e S U A= H ol Bl A METH VARARGSE A A= o] oF ?EM ot A A v A
WSS B FEL args A ofof P 0| AL WA Z FEolojof Ptk FEY Dol
min ©]% max ©] ko] o] oF U th; mind} maxe B2 5 Q) ’“‘41‘/} F71 A A= Tl A E of o 3h,
2 A7k pyobject * @0l g QI E o] of G o) & L argse] Fho.2 AR T WA 327}
2P U argsoll A AlF3HA] gk A9 A o 7] ¥l o] d]“?f} HeE YA A UL o) A5
52 7ho] 9/s) 271315 oo} G T o] Yt AT A2 WA g7} FE) ohiAL, AR
9 842 TEAD ARE SIS AAH 31 AU

w2 o] T AR Al Ut % 2 E AT _weakref =91 RES AxoA ZHA S5 U T

— o5& 3ol 1 3014 Al A=
Sof A W W4 TR B4

kv

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

return result;

o] A Aol A PyArg UnpackTuple ()] et T&-2 PyArg ParseTuple () et} & A
Aoz F5dych:

PyArg_ParseTuple (args, "O|O:ref", &object, &callback)
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6.6.2 gt A=

PyObject* Py_BuildValue (const char *format, ...)
Return value: New reference. PyArg _Parse* () &4 Al QoA wrolsol= A FAFSE 29 E X1 3 g
AFD2E 719 e 2 A 3Eg TheYth ghS w3t A Y ol ¢ 71 3 A 3 NULL-S B3 U T NULL O]

Wb @ o] 2] 7L A g o,

e() “/}-4““‘31}“011301”«] 29 &9
‘?i None& RWF&H3Uth; &3] ofvt

ol A wtegrych 271740019

ot
o
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o
ol
X
rlr
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<
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&
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=] WA ol Algst7] A8l w7 W2 A o,
7PE/\}9141>} I E2A7 AlFst y_BuildValue ()7} “*E 7“iﬂ°ﬂ 9 H 2
ot} &, o3y B F= 7 malloc () S 1 89H W2 E Py Buildvalue ()01]
Py _Buildvalue ()7} HFEEH o] & ]_1:’_57]— A H R el free() S TS
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S EEEERA D
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L 9] 7F Rk ool

log T

[ offh gz o

s

o <
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e
ok
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s (str == None) [const char *] 'utf-8' AT Y S A2 3] G- 8 CEAL L FolH str AAE
@ggq t}. C 219 Z ol 7} nuLLo] W, None o] AFEH U th.

s# (str =X None) [const char *, int or Py_ssize_t] 'utf-8' QTP AtL3lo] CEA L 1 2
o= JJF oM str AA 2 W3l C Exd ol E 7 NULLo| |
QkehE Y o

y (bytes) [const char *] ©] 212 C FXE & F}o]H bytes AAE A} YTE C AL 2QAEH 7}
NULL®] ™, None ©] ¥3-g 1 t}.

y# (bytes) [const char *, int T =Py _ssize_t] o] A2 C EX T 1 Zo| & sto| A AA =2 HZg
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 wehar_t *] 1 I = (UTF-16 == UCS-4) H| o] B 9] @-£ 5 wchar_t W3 & 3}o| A
eUmc A= Wt U zs 85 Zolg 7]-NULL°]‘:E,None°] Ela=Rnha

u# (str) [const wehar_t *, int == Py_ssize_t] Y Z X (UTF-16 == UCS-4) tlo| g vz} 1 24
o] & Fto|X FUIE 7“11]E HES T FUZE ¥ H fTL-?lEiﬂNULL‘)]Eﬂ, Ao 7} FA1H L
None©| W3+ Yt}

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

U# (str %= None) [const char *, int == Py_ssize_t] s#3} 251Ut}
i(int)[int] IRFC intE Fold F AA = Aty

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
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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 (Zo] 19 bytes) [char] B}°]EE YEIY = CintE Zo] 19 3lo] M bytes AR Z HEF YT}
C(Z9o]19] str)[int] FAE YEIYE=CintE do] 19 ho] M str AA 2 AT o}
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 *] T}o] AAE &oA] ¢ ALF Ut (1 F7Hete T2 A5+ g dyth.
Aed AA7ENvLL 2AEH, AAE *MH}— TEo] & ¢dst
2 53Uk WhekAl, Py_Buildvalue () NULLS HHEH81A] T, of
o} A of| @) 7} WA B}A] E¢k O W, SystemErrorZF A A H Yt}

S (object) [PyObject *] 02} 245t}

N (object) [PyObject *] 0} 22| %, A ] 2 A48 27441717 Rtk A7 el 2solA A7)
BAAE TEot AAE e W FEFYTh

0& (object) [converter, anything] converter &5 53| anythingS o] W 21 A
2 anything(void* 2} T &= ojof FUth S A3t TS W (Af) &
of 2 7} 4 58l NULL-S: wkgks] of k.

(items) (tuple) [matching-items] C7}e A| W28 IG5 71 2L sto|d 522 AT}

[items] (1ist) [matching-items] C3}2] Al A2

o

#HU

)

3= 47 2]
shol A AV e = Wakg o
B SVl she] §2-8 F7hstel, 217 719 ke = AR T
=9 BAGo] o] # 7 90W, SystenError o9 7} 445 31 NULLe] WHEHE Y k.

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. 7} 7|2 QA A7) ofd va list & ottt FE A9 3hd,
Py _BuildvValue ()2 S 43t

_,d
L
rlo
%
o
X

=
=

ANE

=

Q

{items} (dict) [matching-items] CZ}2] A| A

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).

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).

Py0OS_ snprlntf()ﬂrPyOS Vsnprlntf()% EZECEolB# g &4 snprintf () ﬂ—vsnprintf()%
AU 259 B4L A 2ANA REC B4/t ABHA e 422 ABY EL AR A9

Yo,
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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.

SAZ el venprintf O 7F Sl A S FAshe Hl Ao WA 2717FsizeE S120F0] ER T B 250,
oML Py FatalError ()2 SHE YT

o] FT o] W gh(r) & Th T 2ol 34 ook Pl Th:

e

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] is "\0"' in this case too, but the rest of s is
undefined. The exact cause of the error depends on the underlying platform.

Pt 2AL YA BALANA A2 WES AFFU T

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

char*

274 5% double® WE3LL, A3 A] sl A o9 & LA AT 585 = 24D RS 57}
Aoli} el gue 1A 5 ok AL A S Fol e float () AAATL Lo E EAD

Aol de gty WEe a4 2A A3 SAA4

endptro] NULLo| W, A A £ Oﬂg FAdUth FAL ol 5 27 A FEF EH ] ol Y™
ValueErrorE WA 713 1.0 ¥H&ghy oh

endptr ©] NULL®] oFU ™, 7b-5-3F F g2 £t 25 W &hsta *endptro] W 3hE] ) ke A WA B
MR ’87@@143} A 4 27 AIMETL RS & 5?—7(}4 e JE@ o] o}y ™, *endptr
o] Bxtd o] A ZS 718 71 =& A A 3}al, ValueError & ¥ § 712 -1.0< W oh

Bl
s 7} floatoll A 73t 7] o] Ui 2 gha VYEbd of (o] & 501, o8] SHZoNA "le500"7]—13‘1 2219
AdYrth, overflow_exceptionZ} NULLO| W (Z A3t 252} 7)) Py _HUGE_VALS W51, o] W
delx AAelA GHyth 282 oW, overflow_exception 3 ]’H ol Q] AAE 7FE] Aok
FUTH 7 A AN T 1,08 BB T T A BT, AE g 2o A WA 242
7H) 7| =5 *endptr& A A Yt

HELF o2 oy 728 (A& Sol WEe 5 o), AEst sto|H A2 BAHAL -1.02
Ll dR =
B A 3.10] =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_codex="e"',"E', "£','F', 'g", 'G' =¥ "'r' T dFLfoJoF T} 7%, A2 precision
2 0o]ojof O}Tﬁ —M]QHD} 'r' 2RI E FF repr () A4S XV&?}HW
flags=Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 &
Ytk

e Py_DTSF_SIGNS val7} S47} obd w & A} ¥l 3k

gt

e Py_DTSF_ADD_DOT_0-2 ¥t3t¥ &2}
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e Py_DTSF_ALT = (UthA) Zvj g
PyOS_snprintf () "#' A A Z}o]| o3k A H A

ptype©] NULL©| o}y, Z €7} 7t 7]+
Py_DTST_NAN % 3tU2 A A= o, val7} 27} 13
W3k e W EkE A o] & bufferoll i g _ELoLEq
PyMem_Free ()& S&3}o] H]—E‘rﬂ B2

¥ ofo o
W o
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_FINITE, Py _DTST_INFINITE X+
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WA 3.1 F7F.
int PyOS_stricmp (const char *s/, const char *s2)
AR WAL o] e e BAE FATHE A A2 s stremp () 2F A 9

0 FA TR Qe R

2A AF5FU
At

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)
i FAE FA|SHob= A0 A 9] 3 strnemp () 2F A9

A& 22 7E g 24 WL o] et

27 AE g

6.8 2Z|ZM
EES B R E

PyObject* PyEval_GetBuiltins ()

PyObject* PyEval_GetLocals ()
Return value: Borrowed reference. A A8}

z# o] Ylod NULLS WY T

PyObject* PyEval_GetGlobals ()
Return value: Borrowed reference. & A 41 3}

e deo] glow NULLE WS .
PyFrameObject* PyEval_GetFrame ()
Return value: Borrowed reference. A 2] A& = AHe] o] = ¢ o2 widshu ).

godNuLLY Yk
int PyFrame_GetLineNumber (PyFrameObject *frame)
frame©] A A F & AT E WS
const char* PyEval_GetFuncName (PyObject *func)
func7t @5, By Q2T AAY funce) o] 5L WHIIL, 1R O funce] B9 o] FL
whakghU o,
const char* PyEval_GetFuncDesc (PyObject *func)
funco] Fol| wpet A FAE S YT vEE goll = S 2 WA =9 (()), ) constructor), )
instance) 2 ) object) 7} ESFE U T} PyEval_ GetFuncName ()9 A2} o] o] E o] A funce] A o]

SR
= o] =
6.9 T SEAL} X|H &
int PyCodec_Register (PyObject *search_function)
e
shel W4 A4 4 20 3 WA

Fzrg o7, of2 2 Ew ] ¢rthH, encodings 3 7| A & R E 3]
2o H =% ok
int PyCodec_KnownEncoding (const char *encoding)
A A H encodingol| 3l 5= Zdl o] =R ol whet 1 o]} 02 HEFY T o] 3

>
rr

PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. 4 XF 78] 719k Q1 71 APL

Chapter 6. RE!Z|E|

54



The Python/C API, £A| B 3.8.12

object= errors = 73 2] H ol 2] A 2] #H & A&t A H encodingol| Tl HAH I T2 ALEH
Utk 3e o] o) 71 & A3 S50 errors FNULL & & T ATEE 2E 4 glow
LookupErrorE WA A Ut}

PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. < ¥t 9] 714k t] ¢ APL
object= errors = 73 2] ol 2] A 2] #H & AH&-3to] A H encodingol| Tl HAH I -2 ALEH
Uk 2ol AR 7|2 H S ALEE] A9l eron7hnuLs 2 Gtk ARHE 2 5 g

LookupErrorE WA A YTt

6.9.1 3= x35| API

o2 ol A, encoding EAIE 2 BF AFAZ ASEH o] 2I3FHBE, o] HAYSS 5 AIY 23 =
HAZAE 234 A FUth Zd o] glow, KeyError 7} A= 2 NULL O] ¥EEHE U]

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5] R encoding®l] U)ot A7 -5 7FA 3 U}

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. =1 % encoding®l] T3t t] ¢ T+E 7}A 3 o}

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. A ¥ encoding®l| ™) 3F IncrementalEncoder 1A & 7}4 & th

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

PyObject* PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 7 ¥ encoding®l| ™3t St reamReader HE & S+5 714 3t}

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. A 3 & encoding®l| |3t St reamiiriter A E ] TF4+E 71A 3 Yt}

6.9.2 QLIZE 2T oflz] X2|7|8 SEA API

int PyCodec_RegisterError (const char *name, PyObject *error)
273 name 0. & 2] 2] FW T errorE SHEFUTE T ] AT G T 5 gl
A= v EES ALY, JAFE/HIE T8 ST W] name©] error W 7] M2
e )

Z W & 3 9o ¢ A Z UnicodeEncodeError, UnicodeDecodeError X =
UnicodeTranslateErrord QAAEAE WolE ol BA|7 H &= B vlolEQ A/ A
2Fol 59 A& FAEAAY Lz A s HAEE TG JFUTH(o] BEE FES= T FUIE
o9) A E A2 A L), BRE Fo)7 o9 & A 219
TAE A I FZ /T TGS TA] A2l oF 8t L ZAZ Al F ot AT E Tt T 85 FE=

W] oF 3]
3838t 0, ol 2l ¥ ~-12 Rk Tt

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name 2. 2 5=% o 2] ] 2] 2
Ag 2 5 e, ol (strict) of thek ol 2 A 2] ZW o] Whehg Yt

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

1T o
o,
>,
N
)
*
M
)
N
N
30,
rr
>
=
3
o
=
é
4

o
5
i

21_11
ofy
A
&
A
b
ol
oX,
o
i
=
G
=
=
o

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. 39 J8 2 AVH I, FUIE 2] & FAFUTH
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PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. +UZE 1379 9| & 2 Y} U+FFFDE X3t}

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. U T E Q17 Y of| 2] E XML 4} 22 3]

.

ot

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. U T E 1A o 2] & W L) A] o] AFA o] L (\x, \u D \U) & 2|33t}

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. I E QAT Y o HE \N{...} o]aAo]=F &g}

B A 3.50] &7}
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o] Aol g A2 F} FAFA, FL FHAT FFY AA FY (& o, EEXA I EERE
A A2 F) st AA 9} 45 2Lt A5 A o AR Foll AHSE W, sho] A of 9] 7F g g k.
PyList_New ()% W& QAW &5 o] o} 2 NULLO| obd FHo 2 A=A ¢ 2|AE AR 8} Zo], A=

271345 A &2 AA o s A& o] FrE A sy Th

71 HY =2EZ

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

Py_RETURN_NOTIMPLEMENTED
C st Yol Py_Not Implemented WFEH-E &vl2 A A 2l g Ut} (£, Notlmplemented 2] 3% 3 +&
S 7HA1 71 3 WY o).

int PyObject_Print (PyObject *o, FILE *fp, int flags)
5+ fpoll A7) 0F AU T o & A -1 WU Th fags AxbE 57 4 FHL BYFE
ol AHEFH Ut A ALE & F L F4-2 Py _PRINT_RAWY Y TH F AW, repr ()
str () o] Z15g Urh

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)

ool attr_name X EZ]FE7ZF J oW 15, THA oW 02 AU Th o] AL Iold H A
hasattr (o, attr_name)dF5HUTh o] ¥4+ FEAAFH UL

__getattr__ ()& _getattribute_ () WA EE &= ¢ T sk o9 = AAE A 7+
A L. o] RS Ao # W thAl Pyobject_GetAttr ()2 AHEBAAI L

0ol ar_name AE B HE 9OW 18, T1HA 0¥ 02 AFFUTh ] AL oA B4
% Y

__getattr_ ()3} __getattribute_ () WAEE TE33 YA ZAE AAE W= Fof A4
St oo = JAF FFAAAL. dg] RS ol thAl pyobject GetAttrString ()&
AP A L.

r
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PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. ZAA| 0ol Al attr_name©| 2}= o] &9 o] EZHEE 71X YL AF5H4
AJEZRE Fa, A st nULLS WY T o] AL 3ol £F A o.attr_named} F5FUTH

PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)

Return value: New reference. Z3A| 09| A attr_name©] 2}= o] &2 ol EZ|HEE 7[A U AF3std
OEZRE Fte, Aot NULLE R YT o] AL Fpol i A A o.attr_named} FEHUTH

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. & 214 2] tp_getattro &£Fo Bl X% &= ¥l o] E 2] H-E A € (getter) T,
AR (AThH) __dict__o & o] EZFERER o2t A Ao MRO = S 29 gAY 2
Ae 2T HEE 5 YT descriptors o] 2 %FH 2143, tlolH AT HHE= d2HA o] EFRF
EHT st A v HlolH Haa g = 23 A 55Utk 234 9429, AttributeError 7}
A o,

int PyObject_SetAttrx (PyObject *o, PyObject *attr_name, PyObject *v)
A ooll hall, attr_nameol 2= ©] 59 S EZHE gh&v o= ARt Asj A o9 & DA 7] 1
18 w3tk AZed 02 whek Uk o] AL ghol W & 6. attr _name = v& 53 th
vZFNULL O |, o] E g HE 7} AHA|F A 2, o] 7] 52 H A= Q3L PyObject _Delattr ()2 b= A

Ut

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
AA 0o tH3l, attr_nameo) 2t o] 52 AEYRE S v o2 AATUTH Al A] ole] & SAYA 7] 1
-1g Wtk A etd 02 YT o] 212 gto]l A 4 o.attr_name = v& FFHYTH
VvZENULLO| W, | E B HE 7} 2A T X 9k, o] 7|52 A A H Q3 PyObject_DelAttrString () L&

A= A=

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
] ARG tp_setattroEFol wiX == L1t o] E 2] HE Al E (setter) 2} 2 2] E] (deleter) 35~ 24| 9]
MRO| = e gyl tlolH HAaHE S 2, dasd A2t gy ol 9+
NERES AASGAY AAlct= AWt ¢Ad Uk 28R kow, AA Y] (™) __dict
oA AEZFEZ ARG At AHAIF Ut AFstd 0o] whgks] 1, 18 2] ¢ O W AttributeError
7h g sha -10] WHERg U ok

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
A ool Tl anir_nameo] Bz o] 50 o Ee] R EE AA U Th A3 A -1& WY
ol B& del o.attr_named} F5 T}

o
s
S
rlo

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
AR ool AN, atir_nameol 2H= o] 28] o) B2 HEE AAFUTE A5 A -12 WA o] AL
glolH A del o.attr named} TE3H T}

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ TY2IHE ] A H (getter) & $F dwtd ol &, B Q3d 9 A4

HeE sy rth
A 3.30] 271

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict_ Y2IHH AE (setter) & AT LREH QA FH. o] FAL M AAE 5 oA
FyTh
= =] .

B A 3.30] &7}
PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)

Return value: New reference. opid©l| 23l A A H AAE ALE351o] 0l 029 FS v ALY T} opide
Py_LT,Py_LE,Py_EQ,Py_NE,Py_GT B+ Py_GE & dF}ojof 3}l Z+Z <, <=, ==, |=, > IEE& >=0]
A G o] o]l M T3 A 01 op 029 FS 3 Th o 7] A opt opidol| 3 BBHE AR U T

g Al BIAL g, A Al NULLE WHEh gy ok
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int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
opid°l sl A B A4S A&t 017 029] e Hl *'?JMD} opid+=Py_LT,Py_LE,Py_EQ, Py_NE,
Py_GT EEE Py_GE 5 31} O]E otal 77} <, <=, ==, 1=, > EE >=0 st th ol A -1<, 237
ARG 08, T8 A o 18 MBI ol Hol 8 £ o1 op 029 55T oA71A o
< opid°l 3 o= ALY U T

23 013 027} 22 AA| o) WM, PyObject_RichCompareBool () 2 APy _EQQ A9+ 18,Py_NEQ
A%E 02 kg T

PyObject* PyObject_Repr (PyObject *0)
Return value: New reference. A 02] EAE S A4ttt A&std & x4
< HEEEH U T} o] A2 Fto| %l F 3 4] repr (o) & F 5 FUTE repr () WA ol Y3 &
WA 34004 WA o] Foll= o)A H T of A o] £7E o] glo] &4 o9& 283 BB A AEF
3o,

PyObject* PyObject_ASCII (PyObject *0)
Return value: New reference. PyObject_Repr () A8, 2AA 08 B9 H S AASHA T \x, \u =&
\U o] A A o] ZF AFE-3Fo] Pyobject_Repr () ©o] REZHSE Z 2L o A ¥] ASCIL 2 AHE o] A 1ﬂ
Fych o] 2 Fto] A 20| A pyobject_Repr ()l &3l 9t&H 23} FAFSE EAE S AU Th
ascii() WR ol o8 &g Uth

PyObject* PyObject_Str (PyObject *o)
Return value: New reference. 21 A] 02] TA+4 3
MBI o] A2 sho] W KA str (o)
ool A= B2 H T

B8 340 A M7 : o] G4l o)Al W o] A o] 3 o] o] B o) 253w A e
e,

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. 2} A| 02] v}o] E A4t} Ao st NULLES, A-35Hd vl EY
AA = t&%% Urth ol&= o7} B7F ok d 'IH glo] A E ¥ 4] bytes (o) E’Jr%‘éﬁ“/l o} bytes (o) 2k
2,07t A4 olH 0o E 2 7]§1r5 Hlo] E A 2 A th Al TypeError 7} A8 & o}

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
F 2 derived7} F AW 2 cls@ 5 A3 A Y clsol| A SFAE Qo™ 1S WHEE Y, 22 A o 02 HH3
FUh o2l 7k ashE 12 B,
cls7} BE 0|, cls9) BE 2o sl A SHH UL Ho £ shike] AAIA 12 wistehd Ak
10] 53, 18] ko d o] Hutk.
clsoll _ subclasscheck () WA T 7L oW, PEP 31199 A= &2 A B S A E 2Hd 517
A8 s=g Uk 2387 ?%—‘l‘?i,derivedﬂ AHE=H AR A o s B SFH2GUeh S
cls.__mro_ o £¢% o] &5t}
b o g Fex AA| (5 typeoltt 3 Fe2o] dad ) v S A gy 28 ARl
T pases_ o|E@RE (o2 Ze|28] FEololok FITth & L 2 ol & AR 5

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
inst7V cls 2N A cls2] AH Ze)ro dAvlAolW 18 ey, 12X ¢od 0L vrEd ).
o 27} A 5hE —1 2 WEkel L ol o) & AR g,

A AU AF Al EAE 28-S, A9 A NULLE

) &} F5 Yt str () WA g o3, whEbA print (

12
|
d
= FU]O

57t BB ol W, clse] 2E 2ol sl AAE AT T Aol kel AAlolA 18 WEsE A3k
19] E]J—,JFSZ] o oo] Hyrch
clsoll _ instancecheck () WA E 7} Qo H, PEP 31199 A= 2 A48 iﬁﬂi e & o 3] 7)

A =g Utk 284 ‘Eéi‘?i,mst—t— N FehnThelse] B S D ols] A2 Th

71, M ZEEE 59
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A2BAjnst=_ class_ AJEFREE 7MFOZN FHAE T8 2SS AAFY T 4= dF5 YT
AN

=4

A7 clst= _pases__ o EFRE (o] x FelA0] FEolojof FUTh E A OmA, ZAAR 15
A g wol s Fe 2T FAAAE AR L 5 AT

int PyCallable_Check (PyObject *0)
AA o7t 2 E A A FEAUh AA 7 Z2E 0
4k 43T

PyObject* PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. 52 argsZ Al-5-F AAL} Y 8] kwargsZ Al 3-H o] &= QX2 &
stol A AA callable-S i%?&‘% =8

)
-
to
[
o,
)
58
|o
g
(@)
o
(L
rlot
e
v
v
)
1%
¥
rlr

28 3}1] O, kwargs= NULLO‘ > AE 141:}
Azed 52 472 vstel, A ety o 92 WA A 7] 1 NULLS ¥HEkaU o)
o] AL Ftol M £H A callable (*args, **kwargs) s dUth

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. 52 argsi A Xz ZE sto| A AA callableS =3 T QA A7}
I Q3R FO ™|, args= NULLY = J5 YT}

dgstd 22 A4S s, Asfshd o 9] & LAY A 7] 3 NULLE REEH Y T
o) A2 to]d EA 4 callable (*args) 2 FSHH T

PyObject* PyObject_CallFunction (PyObject *callable, const char *format, o)

Return value: New reference. 7} 7|2] C QA2 F3 & TIJrO] AR callableS TZ3HU T} C AR=
Py_BuildvValue () 2Bt X W F2E & AH&-3to] 7] Uth format-2 NULLY 5~ gloH, A7}

A5 A ke Ve ek

AE3H 52 A3 E NEsla, Avshu o 95 B4 A7) T NULLE BT,

o] A2 vto] W A4 callable (*args) 2 55 F U

Note that if you only pass PyOb ject *args, PyObject_CallFunctionObjArgs () isafaster alternative.
W 34004 M formar] o] char *oll A M= A5 UTh

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 7} 7|52 C Q1 A} ; A A 0bj2) nameo) BF= W =2 Z3 Ut} C ARf=
B2 Aok st Py Buildvalue () W EALE 71¢F Ut

format2 NULL G < lom, A7 Al g5 A] % 9k5< e Ay

e TF AFE kel A shE of 95 WA F 1 NULLE WHERHI T

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 3.400 4 WA : nameZ} formare] o] char *oll A WA= AFTh

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
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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.

deetd = 232 whebetal, Asfshd o 9] & LA 7] 1 NULLS REH Y T

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

names)
7bs ot =il 2 2 ARgoto], 8 E Thol A AA callables SZ 3T

args= 2] AA7F Y= C oYYt
il
=

nargsf= 9 x| QA xp2] =9} Ml A Q] Z#] 1 PY_VECTORCALL_ARGUMENTS_OFFSET Y] Yt} (o} &
2SN L), AA| AR NS Ao B, Pyvectorcall NARGS (nargsf) S AFESHA Al L.

kwnames<= NULL(7] 9 = A2} Ql) ol v 7] 9 = o] 52 Er“%l%: AsUTh T2 47, 719 = A=Ak
Pz

A2 A A DA ool argsoll AFH U th 719 = AR = nargsfoll &= WA A k5 UHh
kwnames= str 8§ (A B S 2= obdUth o AA v £33 of 3, BE 7= {8l oF duth
4FotH & 435 vhEetar, Asfshd o o & HAY A 7] L NULLS WHE Y o

callable o] | AFHH HEF 228 EZS AHEAUTH 232 ol A= tp calls AHELE S
gk Ut

i ol Fee FA A olv gold 39004 HE o] 5L E WAL oA
AR dUth o] FE AR TTHA, Tl H 395 fl5) TEE M AT FHE Al L.

B A 3.80] &7}

PY_VECTORCALL ARGUMENTS _OFFSET

Bl F nargsf A2 AARE W, S &2 YA A SR args[-1]1= 3
SE W E oA QAR; 1(001 obdUth & 7MYt JE &A= wEsl7] dofl args [-1] #E 54
of oF gtk

27189 glo)) AHsHA & 4 9 wjuit}, &A= PY_VECTORCALL_ARGUMENTS_OFFSET-S A}
%3}% 7101 THULh o2 ot AAE WM =} 22 FHE FEo] A TE (self AAE Sl
2ol A TFFUh S A HsHA ® A5yt
WA 3.89 &7}

Py_ssize_t PyVectorcall_NARGS (size_t nargsf’)
Fo A WEE nargsf AANA AA AA FE ST Y TH & A nargsf &
~PY_VECTORCALL_ARGUMENTS OFFSETJJrE 2}141;}

H A 3.89 7.

PyObject* _PyObject_FastCallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
719 = AR 7} kwdict DAV ]2 AGHTI= AE A QS 1s  Pyobject Vectorcall ()3 24
th. 719 = QA A7} 91O W kwdicti= NULLY 01 s 21t}

SSlz S Adete 2YEY AT, dAE U HA OEH“EJ THez Mg Ut mebA, o] S
_PyObject_Vectorcall ()] B3l ¢F7+e] @ I:Hoﬂ =2 =713t} 3 % Zpo]l 7] o] u] A&-aF 21| 7}
A M7t A= ol vk ARS- S o Fy T

r
il
+

i ol Fe FA A oln Fol 3904 thE o] FoZ MAH I oA Jn| = fAH o FI)E
AR YUt o] FE AR SITHA, Btol M 398 Hl3) Z=E M AT FHlE A L.

B A 3.80] &7}
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Py_hash_t PyObject_Hash (PyObject *o)
A 02] A S ALrst WY o Asshd -1S W Yk o] A2 vlo] M 2H 4 hash (o)
ot sE U
WA 32004 WA W3- oA Py_hash_t] U th o] -2 Py_ssize_to} 22 A7) 235 &= A5
S1=8

Py_hash_t PyObject_HashNot Implemented (PyObject *0)
type (0) 7} S A] 715 3HA] &S YEHU &= TypeErrorE& A AL -1& &gy} o] sh¢+=
tp_hash €% A2 o] S+ A4S TobA, ABz B0l o] siA| 7FestA] dae BAALR

SN o

int PyObject_IsTrue (PyObject *0)
A 0% Bo T 2FeE 12, 187 ghow 02 AT Th o] AL Fhol ¥ BH4 not not o3}
SSUT Ashsh -12 W

int PyObject_Not (PyObject *o)
AR o5 FOZ HFoHH 05, 124 92 oW 15 WYt o] A2 o)W A not 0} FFH
Yok A she 12 ek o

PyObject* PyObject_Type (PyObject *o)
Return value: New reference. 07} NULL©| ofU ¥, A A 02] A ol st B AAE vk o}
A5t systemErrorE WA Al 7] I NULLS 9F8HgHU o o] -2 gho] A 2 d 4] type (0) & 55
FUth o] At B el 22 A48 S AUTE 348 22 A4/ Ba g wE A9 s,
PyTypeObject* P2 ZAEE W& & TF5 X4 o->ob_type HAl o] F4E A48T o] {7}

Rlsruh

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
AA 07} type B o] Atk typee] A B P o] g Wkt F vj7f W4 B NULLO] ofy o] oF gyt

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *0)
A o8] Aol E MU TE AH o7 A AL WP ZREZS AT, A2 Aol b urskg Uk,
ol 2] 7 A ste ~10] HIgE U T o] AL vhol W B o

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t default)
o AA| 2 24 Zo|= WUt WA AA Zo| & wslel L A= ThS, _ length_hint_ ()
£ AgSo] 24 MBS L, iAo R | BGS ABF T o A -1 BBF T o] AL
glo]W T H A operator.length_hint (o, default) S5yt

B A 3.40] &7}

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. A keyoll 3| &3+ 09 2 45 ¥3}+3 A} A3 A NULLS wHEshy o},
o] AL gtol M £H 4 o[key] 2t 55 FYTH

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
A2 keys gk vell Witk Asf Al ol & LA 7] 2L -1 ¥ e il
o] AL vtol W EF olkey] = v FFTHULE o] s voll e FE2E FAA &

int PyObject_DelItem (PyObject *o, PyObject *key)
A 0N A AA| keyol] T3+ w3 A AF U A3stH -1S vk th o] A2 Sho] M £ del
olkeyl®t &5 Urh

PyObject* PyObject_Dir (PyObject *o)
Return value: New reference. ©] Z1-2 n}o] ] T Al dir (o) & 5310, AA| 22} Agst Expge
(Mlol s o 9e) Bl ES NHAS A, o 2 7} 910 W NULLS RE& Y th. Q1A}7F NULLo| |, 3}e] 2
dir () FHlst, A4 2] 9 (locals) & o] 552 WHEHU T o] A9, A Z g ¢l o] /4315 o] 9 A
%O W NULLO| RE&S A Wt PyErr_Occurred () A%< W&y oh

¢
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PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. ©) 212 u}o] W £ A iter (0) & 53
O] B g o] 5 & wrEst A, AA| 7} o] o] H g o] E] o] A AA| AHA| & wF
4 912 TypeErrors WA Al 7] i1 NULL-S RFEHgU o).

Yth A Qdztol thak A2 &
gt AAE olE ol E &

72 X ZT2EZE

int PyNumber_Check (PyObject *0)

AA o7} A TR EZL A 2o 12 ustety, 222 koW ARL uEd Tt o] d4 = FHAF
e
WA 380 HA: o7} AWl A A2 1L ukskey o)

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)

Return value: New reference. 01T} 025 T3t A3, A 3] A NULLS ¥FEgHU T} o] AL mlo] W &3 A
ol + 029 B5FTh
PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. 0l A o2& W A3}, A9 A NULLES HFEHgHU T} o] A2 sho] 4 134
ol - 029553t}
PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 01T} 025 33+ A3, A9 A NULLES WFEHgHU T} o] AL wlo] 4 &3 A

ol * oZE]—EC U]-\/]q_.

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 33 3d FA13F A7}, A9 Al NULLES WHEsHU ) o] A2 gloj A
F¥4 ol e 028 FEFYTh
WA 3,50 7L

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. o1& 02% & Z 3}, A9l Al NULLS WUt} o] A2 (1A A 2l
Az A ==t}

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02

)
Return value: New reference. 0l 022 U-r -4 ko] A At Z Ao, A 9] /\] NULL= ¥Hehghy ot
W gE2 (2ARA]) ], o] RE AR 443/‘}?4 7l ZGUeh o) AT 2 REATE RTT

L RS o S T NSl A E AT W EE A4 A S8 9 5 90T

PyObject* PyNumber Remainder (P\Object *ol, PyObject *02)
Return value: New reference. 012 022 = VAU, A 3] A| NULLS 2H&g Ut} o] AL glo| W &3 4
o1 % 029 55 gLtk

PyObject* PyNumber_ Divmod (P)Oblecr *ol, PyObject 02)
Return value: New reference. W7 &+ divmod () & FZ S A] 2. A 951 NULLS wHEgh o). o] AL
gbo] W ¢ 4] divmod (01, o02) & F5 YT

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 <= pow () & FRAHAI L. A 93 H NULLS ¥FEg U} o] 22
vho]d A4 pow(ol, 02, o3) % FTHYLH A71A 03 A AT 038 BAGAH Y, 1
Ztg}oll Py_Noneg AEIAIAI L (039 NULLS AEahd Z5E v 2 2] AN A7F gy,

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. ’33 A 02 22 7k (negation) =, A 3] A] NULLE 9+&Hghu T} o] AL mlol A

EA4 -osk FE UL
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PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. /3-8 A 05, A3 A| NULLE ¥H&ghuU ) o] 212 stol A 3 4] 402t 555

e},

PyObject* PyNumber_Absolute (PyObject *o)
Return value: New reference. 02] B ZLol v, A3 A| NULLS WH3HgHUth o] A2 glo] M £33 A abs (o)

S ES g,
PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. /3-8 A 02] H] E ¥FA (bitwise negation) &, A 3] A| NULLES ¥FEHgHU T} o] A&
Shold £ 84 ~o% 55U T
PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A oIS 025 Y& 0 7 A|ZE 3 A5, A9 A NULLE WHEHgy o).
o] A& stol W FHA ol << o029t FEFYTH
PyObject* PyNumber_Rshift (PyObject *ol, PyObject *02)
Return value: New reference. 33 A 012 02TH2 L EZO0Z A|ZE
T o] A2 Shol 8 HAX o1 >> 029 FEFU
PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. /38 A 013} 022 (B E W =] (bitwise and) ) =, A 3] A] NULL-E ¥F3H3}
Urth o] A& stol M A ol & 029 FTFHUTH
PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. /35 A| 013} 022 (¥ E Y v €} & = 2] & (bitwise exclusive or) ) <, A 3 A]

NULL-2 RF&3Uth o] A2 shold £& 4 ol » o285 dYrh

PyObject* PyNumber_Oxr (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A| 013} 022] (B E ¥ =]} (bitwise or)) =, A 3] A] NULLS ¥F3+5H
T o] A2 shol A EAA o1 | 025 E5 T

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 T 3t AL}, A9 A| NULLS 918U Tth o] A4k ol0] A Y34
A2 A A (in-place) 5o B LI th. o] A2 shol 4l B ol += 029} FE I Th

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 0l 9| A 025 "l A3}, A9 A| NULLS whaHgU o). o] A A2 ol 0] X454
A A2 o A (in-place) 53 F U T o] 2 3to] W £ 01 —= 029 FF A Th

PyObject* PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 3} 02E J 3+ A3}, /\UH Al NULLE wtgahu o}, o] AL o] o] A Q3+
Aol A (in-place) 5-AF U T ol A2 Thol A B4 o1 = 029} E5 Ttk

PyObject* PyNumber_InPlaceMatrixMultiply ( Object *ol, PyObject *02)
Return value: New reference. 0l 3} 025 3 2 FA13F A7, A9 A NULLES ¥ T} o] A4F2 0] 9]
A 251 A A2 o A (in-place) 5 B U TF. 0| A shol 8 £ ol 6= 029} B5 gtk

B A 3.50] &7}

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l 022 W= 5~ & 2 o] (floor) L}, A 9 A] NULL-E ¥FSHSHU T}, o] 41
o010 A QA3 A A A2 | A (in-place) AP UL} o] AL Fhol W £ 01 //= 029 TS5t}

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 01& 022 U= 484 Zke] A A3 ZAzko| v Asl A] NULLS HHESH U T}

ol
i)
i)
i
>
=Y
>
Z
a
=
=
filo
r]I.
i
rd
T

W e (2AHA) 26, o) 2 25 25 7L T ol MR LD 4R nE A5 E BAE
S QHUh o e £l A5 E AL O BE A5H 8 WIT 5 A5 o AML o

o] A Q& Az} ol A (in-place) -rf%‘% Y th
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PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 012 022 & L A, Ao Al NULLES HFEHgHU T} o] A4E2 ol0] XY
3kl A 2] o A (in-place) 5B B LI T, o] AL koM EF o1 %= 029 ST T,

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 S+ pow () & R34 A 2. A5 NULL 2 HkEstu e} o] A4k
2 ol o] AAsHH A A2 ol A (in-place) B FH U Th ©] 22 037} Py_Noned W] Zo] 7 o1 **=
029}, L9A GO W pow (01, 02, 03) 9] AAE WAR BEFU o3& RAFeH, L Aol
Py _Noneg AESIYA L (03°] NULLS AEstd Fx “ﬂEﬂ HA| 27 LAY T,

PyObject* PyNumber_InPlaceLshift (P}Ob/ect *ol, PyObject *02)
Return value: New reference. /35 A o1& 02WHg 9Z£ 0 Z A2 E 3 AFE, A3 A NULLE 9H3HSH o}
o] A1k /0] APt Zﬂx}ﬂl oA A (in-place) =P F YT} o] 22 sfol# F ol <<= 029 557
ek,

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. A8 A 012 0272 L E2&Z0 7 A ZE 3 A7E, A9 A NULLE W33t
Utk o] 914k ol o A 8l A A2 o A (in-place) = AE U T, o] AL sl B o1 >>= 029
FegUH

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. 38 A 013} 029 (W] E W = 2] ¥ (bitwise and)>> <, A9 Al NULLES WS
sttt o] Ak ol9] A °46P‘11 A 2] ol A (mplace)fr AUt o] A2 FJol M £ ol &= 028}
5P

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. *3-8 A 013} 022] (¥ EH Al €} 4 =] g (bitwise exclusive or)) =, A 3] A]
NULLg ¥kt ok o] A4S ol o] A1 A8 A 22| ol Al (in-place) =38 F U T}, o] 22 3to]d &4 o1
r= 028t FEFYTH

PyObject* PyNumber__InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 Al 013} 029 (R EE =g g (bitwise or)) &, A3 A] NULLS ¥H313}
Ut o] A ol o] A1 A sHA Al AFe] ol A (in-place) 3 H U Th o] A2 o] W F4 o1 |= 029
FsdUT

PyObject* PyNumber_Long (PyObject *0)
Return value: New reference. 33 A 3% AR = MBR 0, A5 Al NULLES WU T o] 22 sho] A
F3A int ( E]_E‘:Equ_

PyObject* PyNumber_Float (PyObject *o)
Return value: New reference. /3-8 A] float 21 A 2 H3LH o0&, A3 A NULLE ¥HEHS U T o] A2 sho] &
#HA float (0) & &% U“%‘i‘r

PyObject* PyNumber_Index (PyObject *0)
Return value: New reference. /3-8 Al 3ol A int & H3H o5, A 9] A NULLES ¥WFSHEHU Th A9 A
TypeError o & 7} i g th

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. B n< A5 baseE ALl A HEs BXEL wiskghU o). base A A= 2,
8,10 S 16% Stbolof FUTE 252, 8 B 162] 35, 8 BAGL 10b', 100" E 0x' 2]
A% EAAH7) 221 ol B2t no] Tol A int7} oUW, WA pyivumber Tndex () 2 W8 VT

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
o7t A5 S AE 5 910W, 0% Py_ssize_t ZOT WEBto] MIAFU T TEo] As|shy, 97}
] 6‘]—_7_7_ o] ek U o,
o7} 5}o] A int 2 HEE 4= QA 9k Py_ssize_t FFOE HEF}e] = A|E7}OverflowErrorS WAIA| 7| |,

exc Q1A= LAY & of 9 4 & (YutA © Z IndexErrorY OverflowError) Y YTh exc7} NULLO|H,
AL 7T A AR 11 ZFe 29 A4 =Py SSIZE T MINCE, %o A4 =Py SSIZE T MAXE ZUth
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int PyIndex_Check (PyObject *0)
o7} Qe A A 4> (tp_as_number T3] nb_index &F°] YA AFUrh A 1Z vksketar, 182 ko
0= ‘:‘JQJEM th. o] = FF AT UL

73 MEAATDTEEZ

int PySequence_Check (PyObject *0)
AAN N D2 22 EFS AFHA 12 HAHL, 127 FOW 02 WHHFUTE __getiten ()
WA =7} Q1 ahol 1l 2ol 28] A9 aice A Zefa)old o 18 whakalE 2ol 523414 2.
Qubd oz o] | o) 718 A AsheA DT 5§17 WEdUTh o F5E A BT

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *o)
BE A A2 00 AA| 5 WHEetar, Aofstd -15 WEERhU T o] 2L Tho] M £ F A len (o) &
EEFUTH

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. /35 A| 018} 028] o] o] & o] 7] & vt&s} 1, A 9] 5} NULL-S ¥FEHgHY o).
o] 2L Ftol W xHA ol + o028 FFTHUL

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. N\ A2~ A A 05 count ¥ WHESF AT E w3t A, Ao A] NULLS WHEHSH
Ytk o] Z1Z gto]d FdA o * count® FF I TH

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A| 012} 022] o] o] B o] 7| & Hk&s}a, 4
AL 017} A DA Xilx}ﬂ of| A (in-place) =3 FH U T} o] 212 vlo] % &

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. N A2~ A A 05 count ¥ WFHE3F A5 91351 A U, A 9] A] NULL-S g
Ytk o] A4 o7} Al A s Al zLe] ol A (in-place) 5 H U T o] 212 3ko] W EH A o *= count
TS AU

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Return value: New reference. 02] i A 2 A2 ul3tal A}, A6 H NULLS B3 U th o] AL slol &
Zd4oli]F5FYTH

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. N A2~ ABA| 02] i12}i2 AFo]o] &8lo] A& Ml
WU T o] 212 Tol @A o[i1:12] 9k TS YT

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

5} 3 NULL-S wheH o). o]
4ol += o029t FFFYTH

3FA L, A9 8 NULL-&

o

AR vE 0] i A L4 gk Al oo & DAYA 7] -1-S w3yt A33d 0
gEEkgtU T o] A2 stol M FF o [1] = vt EEFEULH o] 4= vOﬂ st Fx2E A A G5
VZFNULLO| 9, 8 A&7} AHA| = A 2t o] 7|52 PySequence_Delltem () AH&S Y&l A5 U5t}

int PySequence_DelItem (PyObject *o, Py_ssize_ti)
o AAY i MR 245 AATULE Afed -1& YT o] AL oM F4 del o[i]%}
FedYh

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
Al AR vE A B 2 AA 02 il A i2 Aol 9] g eho] 2ol t U Th o] A2 Bhol W £ 0 [11:12]
S s

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_ti2)
N2 AA 02 il6] A i2 Aol o] ol A8 AR T T A ehE -1 MBF
& del olil:i2]18F5 Yt

o
%)
>

rlo
%
-
X
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Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
o°ll A= valued] +E HAFUTE 5,0 [key] == valued WFHdh=keyo| 55 vHg ot Asistd
-12 WU ol o] 2L Fho] M FH A o. count (value) o 55 FUTh

int PySequence_Contains (PyObject *o, PyObject *value)
o0l value7t =R AT YT 09 F5 F U7} valueS) 2o 12 9H3keta, 184 oW 02
WU o) ol 2] Al -1 Rk ok °l = jJrOM‘i #¥A value in o2 FEFYTH

Py_ssize_t PySequence_Index (PyObject *o, Pvajecr *value)
oli] == value® WHE3HE 3 WAl Q182 i MR T o2 Al -1 WEh T o] AL shol
X34 o.index (value) &} 35t}

PyObject* PySequence_List (PyObject *0)

Return value: New reference. A\| A 221} o] B H & 09} 22 YR 2 717 2|2~ E AAE uiskst A, A9 std
NULL-S JHEgUth viste glaE = A2 o2 Bdgyrh o A2 o] 34 list (o) &
FeyUch

PyObject* PySequence_Tuple (PyObject *o)
Return value: New reference. | @221} O E1 & & 02} 22 Y &S 713 72 AA & w33t 7 o, st
NULL-Z ‘?}%ﬂ'qq’ o7t FEZo W, 2 FR7NES I, 782 9dow FEo] A3 Ygo=

ol H Yt o] A JJrOM‘i #34] tuple (o) 2+ F5FYh

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. A A2~} o] E] 2] & o0& T} PySequence Fast* AlQ oA AT 4
S A7) 2 WHEFI T, AA 7k ARt o] Bl 2] ol opU| e mg w7 Bl A= 2 A8k Typerrror
E 2AA A YT Ao Al NULLE RFEEHR Y T
PySequence_Fast* S5 07} PyTupleObject Y PyListObjectBbal 7}A S 02 Hl o8 =
ol 474 94257 Wl ol @A o] & 2 3l<r U Tk
CPython & A § AFEF O 2, o7} o] u] Al AL 2| A EH, WEHE U T

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)

09 Zol2 MBst, o7} PySequence Fast ()o 3 9-3F 9 T, o7} NULL O] o} U
23 AT UTE 37 = oo Y PySequence Size()E TZ3te] 4S £ % 9 AT
PySequence_Fast_GET_SIZE () o7} J2EY FZoletal 7T = o=z o wiE U th

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 02] i AR & 2~ & W1&3l=t)|, 07} PySequence_Fast () ol &3] 4t

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

PyObject** PySequence_Fast_ITEMS (PyObject *o)
PyObject 3Z 1 E] 9] a}5 v A& "I T o7} Pysequence _Fast () ol 2] 3] RE&S §1a1, 07} NULL
o] by 2t A gk,

grE 3717t WA W, A TGl

5 ) A
EEER RS X EEEE S

Al
LR

it g

o
2 mo!'

b4 9ol fo Bl Al 2. whebAl, Ald ATt

PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)
Return value: New reference. 02 i WA R A E Y133 A Y, A9 sd NULLS w3y o)
PySequence GetItem ()] wtE 3 4] o] x| gk, o0 ﬂ]“‘H PySequence_Check ()7} ZFQl 2] A A3}
A AL, S P g 2AEHA ?%3141"%-
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74 2 =2 EZ

int PyMapping_Check (Py Obje 't *0)

AA N ZRES S AFHAL Sehol 42 Aot 18 NS, 127 0¥ 02 AAFY T}
_getiten_ () WA=} Qe shol 1l Zelse] 4§ 1€ Wt Aol fel SN2 dH oz
AL 7] 4 BEF 5 W AUT o] Fo T3 AF T

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
A7 X A 09 7| 2 W1, AshohE -1 8 MAF T ol ol BRA len (o)} FEF
gt

PyObject* PyMapping_ GetItemString (PyObject *o, const char *key)
Return value: New reference. A4 keyol] &l & 3h= 098] 2 41} A9 A NULLS WUt} o] &= njo]
384 olkeyl G ES5FUTH Pyobject_GetItem()E FRIAAIL

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
A7 oA £ key® @ vol ST A 18 BGTL o AL ol B0 key) -
v} ==L} Pyobject Setltem()E AZRFAA L. o] S ol U3t F2E X2 F5Uth

int PyMapping_DelItem (PyObject *o, PyObject *key)
AR 0o A A keyoll TS v} 8L A AR T Ao s -1 BT o
olkey] 8} -ES UL A2 pPyobject_Delltem ()2 B YUY

int PyMapping_DelItemString (PyObject *o, const char *key)

7“111 0ol A ZAFL keyell th &k w38 & Al AUt Asfshd -1& REY o o] A2 shold £4 del
olkey] 9 S5 &L

int PyMapping_HasKey (PyObject *o, PyObject *key)
w3 Aol key 71 7F Qo 15 WhEelal, I3 A koW 05 WU Th o] = Fhol i A A key in
ot FEHUL o] e FF AT
__getitem_ () MINEE &5t TA LA o9+ Ao ot L. o8] s de
B A Pyobject GetItem ()< AFRBHIAI L.

pay
rlo
i3
o
%
Sl
o
Q.
0]
H

int PyMapping_HasKeyString (PyObject *o, const char *key)
w3 ARl key 7] 74 90 W 12 Wk, T @A) Fo W 02 WU Th o] & sho] A A key in
oSt BS YL o] Bt P4 A FFULH
£ 2 &5t YA AL AA € BEE T A e @lﬂ% Al 7]
o

__getitem__ () WA ==
EI]EH EH/\] PyMapping_GetItemString/() )< ]—%3]— Al L.

o
A L. OB B E wt

PyObject* PyMapping_Keys (PyObject *0)
Return value: New reference. /33518, AR 0] 7] 2| 2~E

EE=E 3|
WA 3T B o el B el AE ) FEE e

PyObject* PyMapping_Values (PyObject *o)
Return value: New reference. 33318, 24| 02 3L B|2~E

2 ey
WA 37004 WA o Mol B4} Bl AEY B2 MES T
PyObject* PyMapping_Items (PyObject *0)

Ytk A st NuLLS ety o)
t}.

Return value: New reference. /3538, A o0l = T5F B 2EE vt 97|14 4 &5 7]-3
W& 2she FEYUnh Aol shd, nuTLg vk Yo
H A 37014 W7 o] Aol 57t Bl AEY R 2L ST
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7.5 O|EHEIOIEH| ZEEZ

E BEEEEEREE R e e Eas

int PyIter_ Check (PyObject *0)
AA o7t olBlH o) H 22 E S A A5t F& =7

o)
T
o

PyObject* PyIter_Next (PyObject *0)
Return value: New reference. ©]E]d| o] A oo A T2 3t =3t Q"J ot AA+= o|H#@ o]y o oF gt}
(o] A5 & ot= AL TSA AL JYnh. & 3kel ?ui W, 2] 7t AAH = A -2 A El 2 NULL=
TR oL 35S 774‘41 =5 °ﬂ & 7t 31*3'5]'@, NULLS HH3Hetal of 9] & A g oh

ol olH £ o|H e o] EstE F2E A4St W, C ZEE ol d A L& HofoF gt

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

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

}

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

/* release reference when done */
Py _DECREF (item) ;
}

Py_DECREF (iterator);

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

}

76 HI| T 2EZ

Shol del A A8 & 4 Gl o] @ AR L SR vwe) e mE w o] e A AE T ol H B
AA o= WA bytes & bytearray, 181 array.arraye} & R 533 o] 3 Yt} A AA}k
gholB e g & o|u| ] A et} 4] A} Z2 553t SR 2 A = O Ao 5 54
ol st -2 247t 1159 o u 7} QAT (ofuts) E W R e W FHof o5 AN = w5 H 5AL FHEUC
o8 AT A B3 A} Sho] 28 Mol AL Ao Hhg A T
ol M2 C Tl M3 22 EF P4 o7 o]t 7|52 AFFULh o] Z2EF = F 7HA] SH ]
A=t
o AR Sol M=, Fol (WP QEHo]2) E R 5 =dl, 2 FY AA TR Y FRE
L2 5 A Tt o AE S o)A W3 AA F2A] DolA g yTth
. i“]ﬂ’é"ﬂfqt, AR el DA BFE dlolEof thst 2AEHE A7) A&l o] 71X HHES AT 5
AFUG (A€ S WA= w7l W),

bytes & bytearray$} 22 7+t A= sHE H
7Fs@Uth; ol £}, array.arrayd] 98 = &5 &
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W3 Qe o] 229] 2w A o= 5D AR Y write () WAZAUTE: 13 AE S o] 28 o Ao o]
EYRE S Qe BE AN o] 7158 5 AEUh write ) 7H ALE AA ] R ol tHat 97
Ag oA 2% BB AT, readinto () 9 2L %lHCLNNAW&ﬂ%ﬂ“W£Pé£JwW

H 3 A ol A 7F ¢} 7]-22719 ¢} 7] AE W HE AR 5 gAY AR 5 A=F Tt .
W3] SlE|sl o] 2] 2ul A7} ok Aol chal ¥ 5] & B ol T hA 7k gk
o ZHFE Wi/ M &E PyObject_GetBuffer ()& S&34t};

*,wr B s* P4 I & F HUE AME 8] PyArg ParseTuple ()(Bv 1 3A FshWhe &Y

M FEA S G (M3h)) e AA S vhe] el Aol E shol L2 ool 2
MO F8 Ptk Ea B gl (erocopy) SeHol 4 HAUZ O 2 AT 5 A5 U WEY B2
%iﬂ%%ﬁ%4%ﬂ1“AJﬂlﬂE%ﬂmiilﬂﬂﬂﬂﬂTﬂﬂ =3¥ 5 Yk iR
Cpge] 2 45 M dd 5 glom, £ AA eho] Heje) = A2 7] Ao] £257] A3 AN me 25
S 913, Vo] €] 2 9l v % el (in-memory) B4 0 2 T231d o] B AR o] AHEE 7= AFUTh
shol A Q) el B /b kB Shs ol R vl ol B § 3} 2o, M pyopject ZOAE T} oh e B dC
FEAY L 08 53] 5] Beebol BHE D HAR S AFHh w3 E e A elsi vt da gy,
W= AAE E 5 gt

A& 3= (exporting) 2 A & 273 S AR W3] AA LA E FRAAL. HHE Do,
PyObject_GetBuffer ()& FZ A L.

Py _buffer

void *buf
W3] Do o3 71eH el H T2 A2 shel 7] EAE. o] AL A} (exporter) 9] B
2 A vRe B2 U REJAL 5 AUk A8 5ol $9 stridesE A& ghol
Wwel B 28 teld 3 At

W) Ae, ghe Wwe) BEo Ae sl .

void *obj
A& 3}+= (exporting) A A o] T3t A 2. FRE AU AV} AF-3)3, PyBuffer Release ()
o3 A5 o2 A4S NULLE A FUth o] E=+ 35 C-API &9 w3l 73 553t

E43 AL E, PyMemoryView FromBuffer(} PyBuffer FillInfo()E AR 9 A
(temporary) W 3 2] 7§, o] == NULLY YT I¥tE o2, A F 3= (exporting) 2 | &= o] A
AE AR Skofof g,

Py_ssize_t 1len
product( sha pe) * itemsize. AL B B¢, st w2 EZ9 dojdUtt. 4%
e Fe, A% 2o EAE G =24 F2A 7 2 A
((char *)buf) [0] °I™ ((char *)buf) [len-1

]
230z W gud Ao Tk e
PyBUF_WRITABLE$I YT}

int readonly
H 37 97 AEJAAE Yet= FAI7IdUth o] =+ pyBUF_WRITABLE Ze) 12 Aol 4

gt
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Py_ssize_t itemsize
9 8 40 R 7 7] (dlo] E) YU Th NULLO] o} format FFoll £& 4 struct.calcsize ()

ey 7"‘\/13}.

%238 9] 28|27} PyBUF _FORMAT Ze) 1 Qlo] MBS R 81, format-S NULLE A4 H
Aw, itemsizet: A3 L A9 7S zE5 T

shape©] 42 W, product (shape) * itemsize == len T X7} A& A YL 28| AE=
itemsizeg ’\P*QLOPOfl HHE g 5 stk

PyBUF_SIMPLE ©]\} PyBUF_WRITABLE 82 A9 A Z shape©] NULL©] ®H, A H| A}
itemsizeSs FA3}A itemsize == 1E 7}A 3 oF g th

rlr

const char *format
B9 $59 U ge AYshe struct R vt Y ML FR 4L, ol A0 el
"BM(R T gt vhol £) & A FU T

o] == PyBUF_FORMAT Ze) 12 Alojg Ut}

int ndim
227} n ?PTJ ez yeble 2 5. 0019, bure 2228 U= &4 F5< 7t
AUt} o] A%, shape, strides ¥ suboffsets+ YFEA] NULL 0101 ofF &tk
u] 3 2 pyBUF_MAX_NDIME H ] - =& 64 2 A 33 t) Al Z AL o] Al 3HS £53 of 31,
Ak W 9 9] 42H] Ak= PyBUF_MAX_NDIM A 7FA] A 2] d 5= 9lofof gyt

Py_ssize_t *shape

l

n-AHA g E W29 RS Ve = 29 ndim®] Py_ssize_t 8] Q. shape[0] * ... *
shape[ndim-1] * itemsize lend} Zolof gyt
R 7Ee shape[n] >= 0& AP Ut} shape[n] == 09 A= EWH3 Foy7F Zosh )

ZRA g AR = Bk v 4 & FREAA L.
shape B €& A u[ 2} Al 1 7] ALY

Py_ssize_t *strides
Zt AL A A L AE 7R 7] 8 AU E Hlo|E £ & A FdtE 2ol ndim® Py_ssize_t
HH o.

sEFO|E g 499 44U £ dEUrh QW a9, AETo|Er BE Fhol A,
4H 7S strides(n] <= 09 398 A @ 4 glofoF Fuith AT L& Bafa v A

FzHA L
strides ¥l @& A n] 2}l A 1 7] ALt}

Py_ssize_t *suboffsets

Z o] ndim®] Py_ssize_t 8] Y. suboffsets[n ] >= 9on HA QDL we AR gre
ZOE o] AH A Zhe o # X (de-referencing) & Z+ Z Qo] & vlol E & e Y Tth
=9 B =4 Zh2 o ZFX (de-referencing) 7} A3 6‘]—2] Folof 32 LEFY U T (914 o] 2 )
B2oA 9] A= gho =

REANB ezl 7 (F, 92784 ¢ko W), o] =+ NULL(Z|H %)) o] of of gh T
ol T3 2wl @ AL Tho] ol m A gho] B ] (PIL) o| A A& Ut o2&k uj & R 4of A A
2ot R ol g AR S 82 S i 22 R AL

suboffsets H] G-& A |2} Al 9] 7] A& YUt

void *internal
o] 212 A& 3F+= (exporting) A o] 2] 8] Y2 0 2 AF2H Ut} of| & £ 0, o] 21-2 A& A} (exporter)
7V AR A AT 5 e, §u 7t OH A2 ul] shape, strides “‘ suboffsets v 4 -& 3 A 8l oF
st s 1 & xﬁﬂs}L ol ARS-H Uth 4827} o] g tﬂ A= rEyTh
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762 HI 2™ K

W3 = Y7 Pyobject_GetBuffer () S %38l A& 3} (exporting) A | £ bﬂ){ 7@% ELH/H ALt} o
2o =84 2o Ego] A UE F JonZ, An[A= AT 4 Y= A& {3 -E XA
A3l flags AAFHE A& T

=Py buffer =& 873 3ol oo RostA] kA Folgytth

=]
=

0]
ox
Jn
2
1=}

1=

o

2 = flags®] QTS kx| 9k A 2ulE 7ko 2 A YA ok it} ob, buf, len, itemsize, ndim.

readonly, format

PyBUF_WRITABLE
readonly BEE Ao gtk AR W, AF AL MEA 27 b5 05 E AT ALY
A58 B Ao gtk 28 A Show, ATAE 97 A8 WAL 27] b5 M A E AT
% QAR BE Au] 2ol ths) Q2 S Aok T ok

PyBUF_FORMAT
format BEE AUty AAFHH, o] =& 2ul=2A Yo gdYch. 218 x] ko,
o] dx & H&E/\l NULL o] o] of gt}
PyBUF_WRITABLES T2 A Ao = Z#| 19| € 4 d5 Uttt PyBUF_SIMPLEC] 0.2 AHEZ,
PyBUF_WRITABLE-> 53 “Eﬂli ARgE o] ket 227) Zhs S W HE AT 5 s UTh
o)
A

29 € 5= 955Ut PyBUF_SIMPLE-2 o|n] & 2]

rulu

PyBUF_FORMAT-S PyBUF_SIMPLES A2 3t 2]o] 2
B(RE gl vhel =) & o m gt

shape, strides, suboffsets

MR ele) o] F2E Aot 21t BPEIL Faste AR hAFH Yt 2 2o 1E 1 okl e
Zojae) wEvES TP
23 shape | strides | suboffsets
yes yes 939

PyBUF_INDIRECT

PyBUF_STRIDES yes yes NULL

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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CUZERAZAS YAZLE 3T 5 e, 2Ego|E AHE 27| 287 7= Fch
A~EgtolE FH7Eglod, 3= C-AKolofof Pt
23 shape | strides | suboffsets | 9154
PyBUF_C_CONTIGUOUS yes yes NULL C
PyBUF_F_CONTIGUOUS yes yes NULL F
TC -
PyBUF_ANY CONTIGUOUS yes yes NULL CESF
PyBUF_ND yes NULL | NULL C

HS oxX
e O
REFe 22 d Ao FHla 2ol o5 A3 Bl Uh At W 2R EF2 AF AEEHE
z23S dd =Y a2 ATyt
g RO A Ux BHA ‘36}8 AL ygdych AU AL At 95
PyBuffer IsContiguous ()& Z&3|oF gth
2 shape | strides | suboffsets | @154 | readonly | format
S
PyBUF_FULL yes yes dastd | U 0 yes
PyBUF_FULL_RO yes yes sstd | U 1 0 | yes
PyBUF_RECORDS yes yes NULL U 0 ves
TC
PyBUF_RECORDS_RO yes yes NULL U ITEZ0 | yes
PyBUF_STRIDED yes yes NULL U 0 NULL
TC
PyBUF_STRIDED_RO yes yes NULL U 1EE=0 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
TC
PyBUF_CONTIG_RO yes NULL | NULL C IEE0 | NULL
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763 5%

2]

HH &
NumPy-AEIL: shape} strides

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

ndim == 0°]¥, bur7} 7}E| 7] = Wl 28] YA 7} itemsize 7|9 A~z S| AE Ut} o] AL, shape
I} stridest BE5F NULLYYtTh

stridesbNULLOl®, MR E HE A C MG S ABUTH 187 $Ow, £nl A TS T 2ol n-
191 W Qo] A4 3 ok LT

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

Aol AFRAol, burk AA Wz B o) BE XS el 5 A& Uth AFA exporter) & ©f
gz W REALS AT 4 A5k

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-AE}Q!: shape, strides & suboffsets

U G5 ST PIL S Wl A T 825 2] A9 ekl e LA} 199
AFULE A& S0, Auk3-2A CHl D char v(2] [2] [3]E2709) 2- A Wl B & 78] 7= 2711,] 2ol
ez B +% Jd5Ych: char (*v[2]1) [2][3]. suboffsets ﬁ?ﬂoﬂlﬂ, o] & _—,L_OJEJ‘— bufq A& B o
AHl= E 5 Qe mE Y o= A Q]L}HHZ]Q-/F%]\ECN—J char x[ W EE 7he By
T} -2 NULL©] o} strides £} suboffsets 7} 12 wff, N-x}-1 1€l A7} 71 8] 7] &= N-i]—-?ﬂ Hj g o] 2 4o ok
FZAHE WHEote T AUt

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

int PyObject_CheckBuffer (PyObject *obj)
obj7} W 3] QB 3| o] Eﬂ%ﬂﬁr%&%kﬂzﬁﬂ%agogi
PyObject_GetBuffer ()7} A5 E Aolgt HASIA| = S5 Ut). o

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsll AR H 2 views A-EF exporter| Al 8.7 & B YUt A|-g =} (exporter) 7} 4 23t {3
HEE AZE 4 9vhH, PyExc_BufferErrorE 9271, view->0bjE NULLE A A3, -1&

uhghs) of gt

A3, viewE A $ 11, view—>0b3E exporterd] St Al F2 2 A3, 05 vk 8%
99l A2 o) & A sk A 2 chained) W3] BFAF] A9, view->ob3 = eporter A o] 7
F2E AUk (3 AA] F2A4F HA ).

PyObject_GetBuffer()o] thet AFAQA &

Fojok gt Tt} malloc () I free(

0
PyBuffer_Release ()& Z&3] s+

pul

gy h 10] WEE u),
e FYAZ T

.

A9l &L PyBuffer Release ()°l thst »
b AT ohekAl, 2u Ak we e FAE FolL,
s 2] oF gtk
void PyBuffer_ Release (Py_buffer *view)
‘Hﬁ wew—’HZﬂS}L view- >obj°ﬂ o) & Ji A+E AR UTH W H 7= AREE A gs ), o
) O

Py_ssize_t PyBuffer SizeFromFormat (constchar *)
formato] YAt itemsized WU o] Ty o FHE A ks TH

int PyBuffer_IsContiguous (Py_buffer *view, char order)
viewZ2 A" W2 2] 7} C 2t (order7} 'C) ol ZE T A€ (order 7} 'F ') $1250] A
(order7} 2"y W 12 W TE 127 koW 02 wEFU T o] Wit I A

void* PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
ZF o] A view W59 indices7} 7}8] 7] & W 28] 4 9ES 7FAJF Utk indicest= view->ndim ¢1E A9
Wl 72 A of g,

int PyBuffer_FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufoll Y+ AL len vl EE viewZ BEAFIULE forrs 'C' B 'F'(C 2HY B+
) D 5 ATk AF oA 00 W T, o 87} 90w o] wEkE T,

int PyBuf fer_ToContiguous (void *buf Py_buffer *src, Py_ssize_t len, char order)
srcoll Q= len HFO]EE bufol]l A< o2 BAME UL order= 'C' & 'F' = 'A'(C 2B Y
FEXETAAEHY C/ﬂ EEEFThH Y AsUTE 4FstE 00 HPE}QI, 0113%7} Ao -10]
w2k o}

o] g len = sre->len©]d A3 Pt

&

yul

EEPND

76. HH T 2EZ 75



The Python/C API, £A| B{ 3.8.12

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

char order)
strides Bl @& Fo] A Q4 Hlo]|E =9} 0] X shape & & A= (order7} 'C' A C 2~EVY, order7} 'F!

HE2EY AEY) g o] E 2B =R A F Yt

int PyBuffer_FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly,
int flags)
readonly®|| the} 22 7] 7}5/d o] DA H len A7) 9] buf & =2 32 = A5 A (exporter) of] TS W3] 84S
Ak 6 B Mol m sl A A A AT o

flags QA= 24 w3 YEbUTh o]l F = buf 7t §7] I8 S8 AR L PyBUF_WRITABLEO]
flagsoll A 78 = o] YA koW, At Fe) 27} A g k= EHE views A4 th

dF3tH, view->0bi & exporterol] T A =2 HAAHS, 0 w3 F UL 2182 gow,
PyExc_BufferErrorE €271, view->0bjE NULLE A A3 o} -1 widshy o}

A oF e

o] =7} getbufferproc®] QX Z AFE-E W, exporter 7} A| 551 (exporting) A A 2 A A T o] oF 3} 11, flags
£ 5457 @2 A= A ojok FLUT. 18 A W exporter7F NULLo] of of F

7.7 H2 HH Z2EZ

¥ 3,05 5 7).

o g Fol 2014 (WS W ZREF) APl dFZ 0]

TA A AL 2x ZE o] A FA S F ?}—’F%% o1 A3

T8 A 9Ee A, ‘Hﬂ% Agd o 2 A-de] +H2 Aol
T

w2} A, PyObject_GetBuffer ()( =y
) E =3 A s B JE 7HA
SE3HE R0l FHUh
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
BA Y02 AgF 5 e 9] A W m el 9 Aol ek E e E W) of A B
AIWE F2 W5 QA )2 AL oF Utk 453, 08 WEE A, buffers W22 A=
MRS, buffer_leng W) Aol = AT o2 Aol 1L W88, TypeErrorg 443 th

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
oo HlolHE 3t 7] A& WEE] H Ao e ZAHE WUtk ohj (A &L Al
WE 7] 715 W3 AE o AE A AsloF Fth AT, 02 WML, bufferS v we] 9 X =
A A3}, buffer_lens W3 Zol2 AR ULt o8] Ao, -1& H]—ﬁl—‘fﬂ-_x_ TypeErrorE A A gk

int PyObject_CheckReadBuffer (PyObject *0)
o7t A A IHE ¢}7] 7hs ¥ 3 EH o]AE A Yehd 12 wheheyth 234 ¢kod, 02 ket
Ut} o] g = Ak A Fshy ok
ol k= WA E HA L A st L st Sl - E T Eshe T B SHE
ot Al L. o8] HuE wro gl ® thAl Pyobject GetBuffer () S AFR A AL

rg_ParseTuple () Al Od-/]
yBuffer_Release ()&

[-oL
i

30,
o
E=)
i

lﬂ% Al ol

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
227] 7hs e | R ] § Aol th 3 ZAEE W F U obj (A= DL M IHE, EAFH 3] QE o]~
AR ok ST 43, 08 WL, buffr S W22 942 A5, buffer_len & ¥ 7 A=
AR o8] Alof], -1& ¥18E1 11, TypeErrorS A A3 th
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o] Fo] gt 54 vtold AR o AN AgH UL TEA FRH Jo AAE AL = A2 £
Ay Zro] opdUth; ol W =2 ;oA AAE A=d SuE F S 7HHEA S gud, WA g
AAE ok FUTH oAl & S0, AA 7 A AA &St W, PyDict_Check ()& AHE3HE Al L.

o B2 shol W A WY () AW TAR O YUk

—1—’

A3 o Aol A s
Al AEE = NULLS

3l
24 558 4+ J5Urh

= e Ag ) 97 AT, BE Yk fED A
ﬂwﬂ%ﬁqQNmmgagwawzawm $)uto] WAl AE =2 e 7}

8.1 7|2 4|
o] A ML shol ¥l B AN 9k 4 FE A Noneol i3 A T,

8.1.1 & ZHA|

PyTypeObject
WAE S 71eshe ol AHEE = AA S C F2A.
PyObject* PyType_Type
o] AL @ AA Y F AA AU holH AFY typedt 22 AA YUt
int PyType_Check (PyObject *0)
A3 o7t B2 W AN HAD Fo AAVAE EFS] § AAW 22 ABFUL. HEBE FS
A4S wrakg e,
int PyType_CheckExact (PyObject *o)
A 07} B AR o] AT, £ W A ) A Ho] ofy)

whhghy o

as)
EY
o
(T
riet
sl
<
=
v
rlu
ta
rln
oY,
o
R
SN,
o
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unsigned int PyType_ClearCache ()
Wi 23] AXNE As Uk dAe WA Bj 25 Bkt

unsigned long PyType_GetFlags (PyTypeObject* type)
ypedl tp_flags WS WAL o] I F2 Py_LIMITED_APIS} 917 AH-8-3817] 918 A4l
Ad Zef 2 v Es ghol R w2 Tholl b AN AL HAHAN, tp flags AHA O th 3t AA| 2=
A2 APL QR 7} ol e,

B A 3.20] F7}
WA 34004 HA: WFEE 2 o] A long©] o}y 2} unsigned longY YTt

void PyType_Modified (PyTypeObject *type)
W3} T4 BE AL Pol TR T A AN E LER FUTh B o= HE L Wo] s FHAE
SEo% 239 Fole ol B8 s oF T

int PyType_HasFeature (PyTypeObject *o, int feature)
@ A 07} 71 features 273 o AT F V)5S DL HE SR ZAF YT

int PyType_IS_GC (P) TypeObject *o)
AN 8 A2/ B ALL ¥ 9o
Py_TPFLAGS_HAVE_GCE ZHAAFEY T}

B
e

= HEFUT oA ¥ =

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

°of I AAl ME FW AAF YT 5, __subclasscheck () 7hbell tisl &5 A ob Utk
1ssubclass 7}—,—‘ St= A 2L AALE }EJ]EﬂPyObjecthsSubclass() E 3R L.

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value New reference. & AA| Q] tp_alloceFS 3t vk X 2] 7). glo| W] 7| E y &
HAY S-S AHE-31o] Al "Jéﬁléa Sdsll R E YRS NULLE 2733 th

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. & A 2] tp_new €52 Y3t vt Al 7]. O tp_allocEFS AHE3}
o A A2~EHAE w5 YT

int PyType_Ready (PyTypeObject *type)
A A E R T 2758 ¢

E
ot Pol o2 Zehrol A BEE &2
ol 9] & A e
void* PyType_GetSlot (PyTypeObject *type, int slot)
AR H S %ol A% T4 2AH S wakgh . A7 nuLseld,
A g iR TEF S HEHEUTE EEAE dukd e R
ES iR

slot Q1AL 715381 ZH2 PyType_Slot.slotS FRIFAHA L.
npe°] § ol o H o 2] 7} HA G T
B A 3.40]] 7}

ac)
o
oft

seld wE o A0 ) o] WA =S 52 of gtk of
£ 275 AE A 02 MBI, 27 A -18 WD
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o
2
Lok
on
[
o

Ol=
—=

N

o 3 3¢ vEs o ALE Y

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

bases 7t FEo1 W, AAE 9 Woll = 1A o] ZPE BE Yol Wlo| 2P ow P UL

ZA)

rr

iy}
o
u
4>

+

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.

ol = MEL Foll PyType_Ready () & TEFUTH

WA 330 F7}.
PyObject* PyType_FromSpec (PyType_Spec *spec)

Return value: New reference. PyType_FromSpecWithBases (spec, NULL) 2} 554t}
PyType_Spec

B9 A5 o she FEA.

const char* PyType_Spec .name

g ol o] &, PyTypeObject . tp_names AR s+ o AFEE YTh
int PyType_Spec.basicsize

int PyType_Spec.itemsize
ol 2~ " 2~ 9 =3 7] (B} o] E), PylypeObject.tp basicsize®} PyTypeObject.
tp_itemsizeE 473k ol AHEFE UTh

int PyType_Spec. flags
@ L, PyTypeObject . tp_flagsE AR sk v AHEE UTh
Py_TPFLAGS_HEAPTYPE Z#|27} AAE o] YA 4O W, PyType FromSpecWithBases () 7}
s r Y aE ARG

PyType_Slot *PyType_Spec.slots
PyType_Slot FZA S W 4. 55 &5 3 (0, NULL}ol o8 SEH Yt

PyType_Slot

P A 75 Y ste Fx2A, €X D9 g £AHE 2T oh

int PyType_Slot.slot
e
=% ID.

£ 3 IDE F+ R A PyTypeObject, PyNumberMethods, PySequenceMethods,

=2 A

PyMappingMethods W PyAsyncMethods & BE o] &9 py_ HAFAE B9 o] &L 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
A= PyType Speci} PyType SlotS AbR3e] A 4 glsUth:

o}

lles

e tp dict
* tp_mro
* tp_cache

* tp_subclasses

8.1. 79
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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

o] fabe U o

NULLO] otd 4= JdHF Y Th

o AL ol e ZAH AU

r-{11

8.1.2 None ZHA|

None©l th 8l Py TypeObjectw o] A /C APIO A A - &5 A U5 UL None2 A ZE o] 7] uj &of (C
oﬂ,ﬂ =5 A-&3)A) AA ololdlE|E]E AASHE= Z o2 'St} 22 o]f- 2 PyNone_Check () 7}
S,

PyObject* Py_None
e FAE Yebd = 310l None AA YUt o] AA o= MIAE7F st 2 Sl B st
£ A7 9} vk A = A 23l of P Tk
Py_RETURN_NONE
C g ol py_noneg REgel= A2 2u2A A2 FUth (5, Noned Fx Sl4E F7HA 7112
ety oh.

BE R4E 9ol 719 (long) B4 AR E FAF UL

ol 2] Al, 2] PyLong_As* APIE 219 88 4 9IE (return type)-12 HH3gUTH R4S
A A E PyErr Occurred ()& AHE3HA Al L.

PyLongObject

o] Pyobjecte] AH G2 glo|H F4= AR E eI T

PyTypeObject PyLong_Type
o] PyTypeobiect AAB2AE Fold B4 § iU Th o] AL 5ol A9 ine o} 2-E A7
Ut
int PyLong_Check (PyObject *p)
Q1A}7} PyLongObject Ol Y PyLongObject®] A H & o] d Z-& visshy ).
int PyLong_CheckExact (PyObject *p)
QA7) PyLongObject O] AW PyLongObjectl] A H o] ol ¥ & vk3tsh ],

PyObject* PyLong_FromLong (long v)
Return value: New reference. vE5-¥] M| PyLongObject AAE w133t AL}, A3 3 H NULLS Hl

e},

L

ol
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AR FRL 59256 Aol o] BLE H4ol 3} B4 AA Y WAL FAGFUTE o] Mol Y= B5E
BEEAAZE SIS A A8 B2 LB e 19 42 WIS Aol AR5 ol
sholdel £ HolH A ke Aoz Bergyrh -

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C unsigned longl ZXE] X PyLongObject AAE wt&st A}, A
S NULLS WHEHRH T

PyObject* PyLong_FromSsize_t (Py_ssize_t v)
Return value: New reference. C Py_ssize_t 25 ¥ A PyLongObject A A& WHEstA U, Ao stH
NULLS wh3hghy o).

£

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 22X ¥ A PyLongObject A E ¥F5+stA Y, A9 8d NULLS
Lla2aciaBh=

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C long longl & €] A} PyLongObject DA E w33t A, Ao std
NULL-Z W& o}

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference Cunsigned long longl Z8E A| PyLongObject AAE W23} A LY,
Al st NULL-ES BHEHgH Y ok

PyObject* PyLong_FromDouble (double v)
Return value New reference. vo] A4 FEE 0 2 HE A PyLongObject AAE w3sl AL, A v sd
NULLS ®F3-ghu o}

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str®] TA4 k=2 7|9 & St A} PyLongObjectE Whadht}. —:—X]-Oﬂ Zre
base?] R (7]4) ol whe} s A g U th. pend 7} NULL O] oF U™, *pend= S AF 2 A 2] Fl o] &= 3 AA
£ 418 71e) U o). base7} 00] W, s integers % o] & A1-851 4 34 H 1 o} o]u), 00] ol 41 215-2]
A3 02 valueErrors WA Z YT} base7} 00] ok ®, 29} 36 Ako] ol flojoF atn, FA & 233
Ut A% F 97 A4 A A2 AU 54 Aol o] vl WE S 2 ATk 547} §10 W ValueBrror

7h g gk,

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. -1 T E A2 AP AE go) W Azho 2 HEg ),

Deprecated since version 3.3, will be removed in version 3.10: o] A 2~E} A Q] py UNICODE AP19] ¢
PyLong_FromUnicodeObject () S AFg3l= Ao 2 HATAA

T

E

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)

Return value: New reference. Z=AFE uol] Y= FUZE 21 A FAE gol W Aezho 2 Mg,
W 3300 F7}

PyObject* PyLong_FromVoidPtr (void *p)
Return value:  New reference. ?_] Bl pERE o)W A4 2 w5yt XZAFH e
PyLong AsVoidPtr () S AFR3te] A3FZkolA 23 4 5Tt

long PyLong_AsLong (PyObject *obj)
obj® C long & wragrYrt}. obj7} PyLongObject®] A2~E A7} ol U d, (JThH) HA
_index__ ()Y __int_ () WINEE $&3}9 PyLongObjectZ WHEF T}

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

e} Al -1& WUt R3S AASH W pyErr_Occurred()E AHE3HA] Al L
HA38 MG AFE T = Qo index () & AREIYTH

WA3SEE HA: __int_ () A2 HAHAFYCH
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long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obj2 C long & wrag Yt} obj7} PyLongObject® A2~E A 7F ol W, (JTHHE) H A
_index_ (VY __int__ () WINEE 5&35}l9] PyLongObject 2 WAESH T}

obj2] 7ko] LONG_MAXH T} I A} LONG_MINKE T} 2Fo W, *overflowS ZtZ- 10U} -1 &8 A AT -1
<= WUtk 28 A 9o, foverflowE 002 A th thE o & 7L B8 8 foverflowE 022
A8t -1 F A9 o] g T

o2} Al —1& vk th RS Z A AW PyErr Occurred ()& AHESHI Al L.
WA 38 WA AL 5 QoW index () S A I T
WA38FE HA:__int__ () AL HAAH YL YL

long long PyLong_AsLongLong (PyObject *obj)

obj?] C long long XA ¥I&gU T} obj7} PyLongObject AA2E A7) ol H, (U ThHH) WA
_index__ ()Y __int_ () WINE=E $&3}9] PyLongObjectZ HEF T

obj2] Z¥o] long longd W E "oy overflowErrorE WA A YTt

off & Al —1 2 wigstth RS A S Al ASH Y PyErr Occurred () S AFR3HI A L.
WA 3804 M AMEE = Qle™ __index_ () & AR EUTH
WA3SEE HA:__int_ () A2 FHAAFHAFYTH

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
0bj¢] C long long TS WEAF UL obj7} PyLongObject] A2EA7E oby ™, (k) WA

_index_ (OY__int_ () WINEE 3&35}l9] PyLongObject 2 WAESH T}
obj9] 3ol PY_LLONG_MAXHE T} 2 AU PY_LLONG_MINK T} 2F O W *overflows ZrZ 10]u} 12 A A

Sal ~12 WhEE U TH 29 A RO W, foverflowE 028 AT T ThE ol 9] 71 B B Foverflow
£ 00 % HA3A 1S F A9} Zo] v

of g Al -1 wtEstth RS A S A A PyErr Occurred () & AHE3HAI Al L.

WA 3.20) 71

WA 38004 MR AL 5

=

30

oW _ index_ ()& AHEFUTL
WA 38RE HA: _int_ () AL HAAHAF U
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong®] CPy_ssize_t S WISt} pylong PyLongObject? AE Ao of ),
pylong®] 7ko] Py_ssize_t2] MY E Holyd overflowErrorE WA A 7Yt}
Se] A -1 BT R 5 AL AARW pyrr occurred () & S AN
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 #] A] (unsigned long) -1 ¥t BRSAS A ASIH Y PyErr_Occurred ()& AF&3HA
Al L.

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

pylong®] 7ko] size_t9 HYE HlojU OverflowErrorS YA A Yt}

=

o Al (size_t)-1= W33 th RS S A A Y PyErr Occurred () & A3 Al 2.
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unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)
pylong®] C unsigned long long & ¥F3HsU T} pylongS PyLongObject®] Q2B A~ ofof &
gt

pylong®] ko] unsigned long long® WY E Hlo]J™ OoverflowErrorS A Yt}

o 2] A] (unsigned long long)-1< WIa sttt ESAH S A ASH Y PyErr Occurred ()&
AEAAA 2

HA 3194 HA: 29 pylong= ©]A| TypeError7} o} 2l OverflowErrorE YA AUt}

unsigned long PyLong_AsUnsignedLongMask (PyObject *obyj)
obj9] C unsigned long ZH 2 ¥FEgU T} obj7} PyLongObject®] AAE A7) o} U™, (JTHH)
WA __index_ ()W __int_ () WINEE SE3+ PyLongObject® HEFTh

objS] 3kl unsigned long? WHE Hojud, 1 3o EEE ULONG_MAX + 1 3Hg-& whehghr}.

o 2] A] (unsigned long) -1 ¥ Uth BESAE A ASE Y PyErr Occurred ()& AHE3H4
Al 2.

A 3804 WA AR 4 ol index_ () S AHEFTH
A 385E FHA: __int_ () AHEE FAAH AF T

unsigned long long PyLong_AsUnsignedL ngLongMask (PyObject *obj)
obj?] Cunsigned long long &L vl 5“411]- obj7} PyLongObject® A2BE A7} ol H, (3
o) HA _ index_ ()Y __int_ () Uﬂ/ﬂ T2 $&3%} PyLongObject 2 WHES T

0bj9] Fko] unsigned long long® WY E Wojubd, 7 3] R E =2 PY _ULLONG_MAX + 1 39S
Ll ign=

o ] A] (unsigned long long)-1<= Wiag Ut RS A S Al ASEH A PyErr Occurred()E
8541 2

WHA38NA A AT = O™ index_ () & ARETUTH
WA 38EEH HA: __int_ () A2 HAHAF U

double PyLong_AsDouble (PyObject *pylong)
pylong®] C double &S ¥I3sU ). pylong2 PyLongObjectd] QA E Ao of Shu T},

pylong®] Fke] doublel] ML & WU OverflowErrors WA Ut}
e Al -1.0& HAFTE BE 4G AASE W Pyrrr Occurred () &AM AL,

void* PyLong_AsVoidPtr (PxObject *pylong)
lol A A4 pylong,z_ Cvoid ZQEZ HIS YT} pylongS HEE 4= 9o, OverflowError 7} gt
Al @'HD]— Ol AL PyLong FromVoidPtr () &2 WEo R gtoll s A T A& 4= Q= void ZRAHE
/\H Al -5]_‘___ A o] EX}Q 14 D}

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

32
m-]o
8
X9,
Iy
L
A

t}. Py_False®}Py_Truedts= T 7

25U
97 gk 2o og a2 s A

315
o
30,
oy
c
)

int PyBool_Check (PyObject *0)
07} PyBool_Type ol & B FYth

PyObject* Py_False
o] False A o] A= vl =7 s Utk Fx Sl o ddsi A= o & AA 9 np7H A =
A )4 of g o,
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PyObject* Py_True
st True A, of AA L WA= QUth 22 A50} BANA £ T2 AA 9} 0pBAA 2
A 2] oF Tk
Py _RETURN_FALSE
G4oll A py_False® WHEHSHE, Bx A48 445 374 Pt
Py_RETURN_TRUE
oA py_Trues WHstaL, = Sl4E A A 5H S7HA AU

PyObject* PyBool_FromLong (long v)
Return value: New reference. v =2] gkol] gl Py_True Y Py_Falseo] tf gt A IFZ2E v-3-gh o).

823 H5 ALY U

PyFloatObject
o] PyObjecto] A H g2 Fto]H g &

>
o
&
i_:“
il
v
o
e
A
v

PyTypeObject PyFloat_Type .
o] PyTypeObject d2®dAE ol FF 2503 F2 U duth ol A2 sho]d A S oA float
o} Z-e AA Ayt

int PyFloat_Check (PyObject *p)
QI1A}7} PyFloatObject Y PyFloatObject®] A B ol S whgh ).

int PyFloat_CheckExact (PyObject *p)
I} 7} PyFloatObject ®| A RF PyFloatObject? AH 3L o}

rg
i
tjo
rE
g
o
v
v

PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. stre] B X4 3t 7|WF S & pPyFloatObject AAE =AY, A9sd
NULL.

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v25-¥] PyFloatObject A S W& A, A 33} NULL.

double PyFloat_AsDouble (PyObject *pyfloat)
pyfloat 2 Lﬁﬁ«l C double 8 < RE&AFUtTh pyfloar7F 3tol W 5 243 A
__float__() WA =7t Ao H, pyfloar & ﬂoati W2l 7] fla o] WA =7t Ddﬂ s=3 HE}.
_float_(> 7FARH A gkke™ __index () E HAIF UL o M= AetE -1.0&
el B2 pyErr Occurred ()& E&3H] 9 H% gelaf oF 3y
WA 38 WG AMSE 9l o™ __index_ ()& AU TH

double PyFloat_AS_DOUBLE ( PyObject *pyfloat)

ol 2] AA}L glol pyfloar 2] W§-2] C double 8-S WHEHgH ).
PyObject* PyFloat_GetInfo (void)

Return value: New reference. float®] W=, 2 =37k, 2 A gkol] &3

S5 91t 519 floar.nE dAE sFe 23 QU o,
double PyFloat_GetMax ()

Ho) 3 7153 838 float DBL_MAXE C double® HEESHU T}

X
o,
f
ulit
Fl
%
X
g

Q

8

rO
[>
)
[»
ulit

double PyFloat_GetMin ()
FH A A 4F3+49 (normalized) 2] float DBL_MINE- C double @ WF&-gHU ).

int PyFloat_ClearFreeList ()
float A} 5= (free list) = ¥l Ut A2 5 Qe &5

Lo
-
fr

uheg o,

P
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8.2.4 =A% Ay

ol B AN CAPIIH B Tl Fow PTG S ol 25090 2
o8 Aol 1, T Shir A4 A 42 eI C 7 A AU APLL § 74 SRS 498 -
S F4E AlB T

ZHZEM SAa

W A g oY FRAE Lots ol AR Nighels e 2UAHE Fof xS EuE e R
thE U th o] APL A A ol A d & Yt

Py_complex
shol 9l B4 A 9] gk RHo

EANLIEC A, Hop AAE 0
T2AE 4Y B 2Ygon 445

loﬂ
—“—1—’

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

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
CPy complex BHE ALt T B A40 3L wrakdty o).

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
C Py complex EAE MGl F Ba40) R0 8 WHEHETh

Py_complex _Py_c_neg (Py_complex complex)
CPy_complex 3dZ A5t B4 complex®] 29 Fh= WHHU T

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
CPy_complex 2dZ AH§3to] F A4 -2 &gy

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
CPy complex BHE AL L3t T B A4 B8 vsdh ).

divisor7Fnullo] ¥, o] A == 0& W86t 1, errnoS EDOMCO E A A3t}

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
C Py complex HS AF&3to] num| exp A5 A FS vkskshy

num©] null ©] 12 exp7} ] A7) o} W, o] YA == 0-S WHESl Al errnoE EDOMO & A A g Tk

oy

oo HHZEMe S

PyComplexObject
glo]H B A4 AAE JEFY = Pyobject A H &,

PyTypeObject PyComplex_Type
o PyTypeobiect A2 AL Tho W Bad B Uy th sho 4 A% 9] complexsh 22 A7
Utk

int PyComplex_Check (PyObject *p)
Q1R 7} PyComplexObject W PyComplexObject?] A H & o]

=)
Y
o
rz
rit
i)
i
i)

int PyComplex_CheckExact (PyObject *p)
Q1A 7} PyComplexObject ©] AW, PyComplexObject?] A H 3 o] ojd & whahgh ),

PyObject* PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex 3} 2 M Z L 3lo|H B A4 AA S w5 Tth
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PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. real 2 imag@ M Z -8 PyComplexObject AA|E WFEHg o}

double PyComplex_RealAsDouble (PyObject *op)
opd] A4HE Cdouble® W th

double PyComplex_ImagAsDouble (PyObject *op)
op®] 3|+HE CdoubleE WH3Hg o}

Py_complex PyComplex_AsCComplex (PyObject *op)
g opd] Py_complex e WHU T

op7t shol W B A4 A 7} of A BF __complex_ () WIAE7F QLOoW, o] A=+ WA opE 7

ol BAL 7“;‘1]§ HI3SIEE T2 WAEE 253U _ complex _ () 7} RAoH A ko
__float___ (= Eﬁiﬂ Utk _ float_ () 7FBLHA F%S™ _ index_ () Z hAIFTYTh A

s} 5tH, o] Uﬂ/ﬂ -1.08 AxFSZ 9k th

W 3.800A WA AFEE 4 T __index_ () & AR YL

8.3 AIREA ZHA|

A2 AR e DBAD AL oA Aol A = YU of ol A= shol A Aoje] TR T 54
5o A ARE FEUT

8.3.1 HIO|E¥Y

=2

Al

ol trE2 nlolEE i/ 7 2 g ulf nlo]EF o] ofd w7 W T &3 TypeErrorE YA

Yo,

PyBytesObject
o] pyObject®] A H &L stold vio]EF AAE YERY YT

PyTypeObject PyBytes_Type
o] PyTypeObject®] JA2HALE sto| M vlo]EE & YEtH U} Ftol A A F 9] bytes} 2
AR AT

int PyBytes_Check (PyObject *0)
A7 07} uko| E AA o] AL} ol EQ o) Hm o) daEAW S WAF T

int PyBytes_CheckExact (PyObject *0)
AR o7} vho| £ AR o] A v, wol 2 Fo] A1 Feo] AxT At oW FS BT

12

r]o

PyObject* PyBytes_FromString (const char *v)
Return value: New reference. 4831 ZFoZ v BX LY BALE S 7H= A vlo]E Y A A& wi3hsh,
A5 B NULLE W O}, 7] 4 v NOLLO] b ofoF U T AARSHA Skl o,

PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. /32348 ko] v EX1g 2] EAlH ol 11 Zo]7}lendl A vlo]EE AR S widt
8oz, A s sl NULLS WY T v NULL O |, vl E D AR o] &8-S 2 7]31E A o5t

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C print £ () -2~E}Y format AL T} 71 7= 2] QAR whoba], A} slo| A
Hho] E G A S 275 ALbstal 2 kel gho] X E vlo]E QG AA & vk th 7 011}“ C
0 of of 3] formar £ ALl Y= £ W EAET A% ook GUTE 5 EF = EN EAE
e} 24Uk
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Zo 22X ™ =4

%% n/a BRE KR

Sc int g dHlo]E, Cint® T3 Ut}

%d int printf ("sd") 2} 53!

Su unsigned int | printf ("su") & =S5 H]

$1d long printf ("$1d") 2} F5FYH!

$1u unsigned long | printf ("$1u") & S5 F U]

$zd Py_ssize_t printf ("s$zd") & F5FYh!

Szu size_t printf ("szu") 2} S5 TH!

51 int printf ("s$i") & S5 t!

$x int printf ("sx") o} ESCHT

$s const char* d-Z=3 CEXujd.

Sp const void* CxoHY 164 xd. ZHEY printf7l ol AIE Y=A] 9
galol ﬂEiE* xZ A Aol HAHA T A5 Al stis AY
printf ("sp") & FSHYG

AAE 4+ v 2 FAs TR FALY Uw A fio] BF A Ao It &2 BALH A ©E 11,

PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)

Return value: ~ New reference. AEs F MY AAE HIOE=

PyBytes_FromFormat ()3 Z5 Ut}

PyObject* PyBytes_FromObject (PyObject *0)

Return value: New reference. ¥ 3] Z2 EZ 2 T8l A4 09 vHiolEE R3S

Py_ssize_t PyBytes_Size (PyObject *0)
Hlo|E W 2| 0o] 2 o] = ul3tst o},

Py_ssize_t PyBytes_GET_SIZE (PyObject *o0)
ol & AAF Qe PyBytes_Size ()9 AR 4.

char* PyBytes_AsString (PyObject *o)

oo W&ol et 2 HE WA F YT ZUEE len(o) + 1HIJER 74 H
Zvel AUtk w9 e upxut vlo] Ex= thE d (null) v} ]E7} A=Al el Jrﬂl

A A 7} PyBytes_FromStringAndSize (NULL, size) S A}R3}o] W&
dHolHE M= U S A = °P AUt o7} ‘ﬂ}
PyBytes_AsString ()< NULLS W86l TypeErrorS WA Al AU Th
char* PyBytes_AS_STRING (PyObject *string)
o 2] AAF Q= PyBytes_AsString ()2 W= A
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
29 Wi buffers} length = A7) obj®) -5 2 1) 8- WEHE LT},

length7} NULLO |, H}o] EQ AA = Y&d d vo]EE 238 ¢ jlgyth @

< WHEHelal valueErrorg WA Z Y T}

oF 718

Y.

o] Wi HHE
ol &4 ddrh
A -7} oy
AA 7} oy ™,
Ao e -l

buffer = 0bj&] W5 W 55 7] 71 Al | =, Eoll 714 vio]l E7F 23-g U th (lengtholl = iﬂﬂ A o
SUrth. AR 7} pyBytes_FromStringAndSize (NULL, size) & ARE3lo] g w03 FL71
ShI @ ol B & S A A o F Utk FE HANA L ¢ H T obj7} vhol EQ A7k o] @
PyBytes_AsStringAndSize ()£ -1& W&3}al TypeErrorE DA A YT}

H A 3504 WA o] ol Bl EE AA| o @ vpo]EV}F £ o] 9l o TypeErrorZt B &

S1=8

VR4 Q1A A (d, u, 1d, lu, zd, zu, i, x) | A : 0-¥A 3 Z2) 2

A4S E 3%

u ek,

tlo

L=

r|r
t
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void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
bytesol| newpart®] W82 G122 A vlo] E A AR E “bytesl] E&—EHD} TEAIA FEE 2T
bytes®] o)A gkl thek x5 F ] UTh Al E AR 7} 5] A 4= glo W, bytesoll 3t ol A HZ =
H 2] A AL *bytes®] Fr-2>NULLE AP Ut A &3 o971 274 %‘ ‘JE‘r

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytesol] newpart®] W8S Bl A] vlo] EY AA|E *bytesol] BH5 U Th o] AL newpartd 3z S 4+E

e Ay

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

(29) Qo= 8PS ol =& A o) 2718 W5 .
G AE SN 2 bytes ] o] ] 515 9] CFE o] eI 912 4 AL ABHA AL, 3o
wpol 2 AR 9] B2 A7} 10] obd 1] o] 58 BBHE AL AT | vpol = A
F4F Nalue(82 7128 3 e Uthe A9aaL, Ak Al 275 AT 4B, bytesic
717 A E vpe| EE AAE ZHA 5 a1 00] RERHE U T} *hytese] FA = C‘Qaig}\-&} e 2 2}’;145},
Aol Asfst, *hytesoll A= Al vio]| ED AA| = & WA= L, *hytes7} NULLZ A A = 11,
MemoryError7} A= W -10] 9-gkg Ut}

m{m

8.3.2 HIO|E HH 24|
PyByteArrayObject
o] pyObject®] A B & -2 F}o| A bytearray 2 A& LHEFY L T

PyTypeObject PyByteArray_Type
o] PyTypeobject Q1A H AL Tho] 4 bytearray §-& b Utk sho] d A1 59) bytearrays} 22
2 ) QU .

& ZAloja=z

int PyByteArray_Check (PyObject *o)
A A o7} bytearray 2 A| o] 7 L} bytearray & o] A B & o A~H A S wEg o,

int PyByteArray_CheckExact (PyObject *o0)

A A 07} bytearray 2 )| o] A Tk, bytearray 3§ o] A H & AA~EAE ofH FE vk T}
ZH APl gt

PyObject* PyByteArray_FromObject (PyObject *0)
Return value: New reference. W3] 2 & 22 3 5= 9ol o] AA (0) ZHE| A A A Z-2 bytearray 2 A =
s %Y

PyObject* PyByteArray_ FromStringAndSize (const char *string, Py_ssize_t len)
Return value: New reference. string@} 71 Z 0] (len) 2 5-E] A 2-2 bytearray 2} A & 5 U o} A 934, NULL
o] Rkgg Yt}

PyObject* PyByteArray_Concat (PyObject *a, PyObject *b)
Return value: New reference. B}°] E W] & a 2} bE o] o] 2 o] A & bytearray & WFEHgHU T}

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
NULL X85 &3t & bytearray®] 3 7]5 ¥F3+gh o).

char* PyByteArray_AsString (PyObject *bytearray)
NULL 2 E & &3t T byrearray®] W& char v @2 9123t} w3ty
9 who] £/} 719 o,

rlr
=
ne
-3
rlr
ot
o
9
Mo
1o
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int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
bytearray®] W5 W # 2] A 7|5 leno 2 2R}

3=

olMiARE EHEE S5 A IS LU E F6kA] s
char* PyByteArray_AS_STRING (PyObject *bytearray)
PyByteArray_ AsString () "l3Z 2 ¥ A.

Py_ssize_t PyByteArray_GET_SIZE (PyObject *bytearray)
PyByteArray_Size ()& "2 Z v 4.

8.3.3 QLIZC 2x|o Ao

Fe AN WREH oz g S AHE3l A FUI=
= AUt BE FT XA ET} 128, 256 == 65536 1] THl E 2}
th 28 o, FE ZAEL 114112 (FAA FUZE W) v vho]o] o}

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] APISE A API 2He] A& o = Ql5)], FfUZE AR & wso X Wi wet WRA o= F 712 Adej 7 2
T AsYrh:
* (7% A (canonical)) YT E AR+ o A H A & FUIZE AP 3 RE=o1 X B AA YU Th
THoAA g 7P EEH A 2HS AFE YL
s (HAAY FUZE AA = FAH API = st} (¥ A © 2 pPyUnicode FromUnicode ())&
Fol =oAL Py UNICODE* AT 2 A YT thE APIE S ZE5H7] Hof o] 5o i3l
PyUnicode READY ()& ¥ &3 oF gt}

FiL: (HAN) FUIZE AA = 5 A E API9} A sfo] 4 3120 A AIAG YT L o] FR EEFUIE
AAE (R A) ol FUTh AR B H= PEP 6235 F2 34 A L.

10
r
ku
In
o

Py_UNICODE
o] 21 A E ol et 16H E P o] L 328 E P <l wehar_t 9] typedef JLTh.

W7 33004 WA o] W ol A, o] A& ME A o] Ae] (U2 (narrow)) U ( 9Fo] E (wide))
FUDE WA F ol AL AP o whe) 168 = FolLh32u] = geol g5 Tk,
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PyASCIIObject
PyCompactUnicodeObject
PyUnicodeObject
o] PyObject B ¥
Z| 8] 3= BE API 3h

WA 330 F7}.

PyTypeObject PyUnicode_Type
o] PyTypeObject 2BV A& FtolH FUIE S YERY YT JtolH I =0 strZ =S YT
TS APIE AR ZE ColaR ol v mE PAE R8T FUDE AR o] R 27] A8 vlo] gl oA~
s ol A8 2 5T
int PyUnicode_Check (PyObject *o)
AA 07k FUILE AR o) ALk FUILE AB o] gl xolwl FL whagh o
int PyUnicode_CheckExact (PyObject *o)
23] 07t FUSLE AA o) AW, A2 P Al oh W e whagh
int PyUnicode_READY (PyObject *0)
T2 A A o7k (8 A (canonical)) E AN A] Gt o] 22 ofefjol]l A H ALz E
AH&5E7] Aol g
3 Al 0 Wk, AT Al o9 & AT EA -1 WEstET], 53] v
A o
WA 330 7L

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)
FUIZE BExdo] do)l&E FE XA EZ U3t o= (57 & (canonical)) 39 FUIZ & AA)
of of ST} (I AFEHA] kI Th.
B A 3.30] 7}

Py_UCSI* PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2* PyUnicode_2BYTE_DATA (PyObject *o)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *0)
AH A A 2E Y3l UCS1, UCS2 T=+= UCS4 4 <= e
01] I:H 3F 2 0] 12E=s 1?_1—?_1—6‘1—1/] t}. % A (canonical) ﬁﬁi o] % HpE & X
t}; PyUnicode KIND ()& A}-&3to] EvlE2 nja g2 &
PyUnicode_READY () 7} &5 ¢ o] oF &)t}

W7 330 71

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND () W3 29 k< HF&sy ).

B A 3.30] &7}

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND+= 3 X & &
yrtt.

int PyUnicode_KIND (PyObject *0)
o §UTE A7} ol o 61 & Ao ] ALESHe B2 B vhol £ 48 Leb) = PyUnicode %5 A4

< Tol fUIE A S e U A EE Ao, sUIE AAE
7} Pyobject ZAEHE 1 vt m 2 A A AFLs|A = ¢ FyTth

2]

]

Figo] 43 3

I

o°|'
[o
HU

14 A EA
3 4] 23} 7] Aol

[‘_r_,
&
o

>,
> |‘
to 2
O N
Y O,
o

[}
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& F2RAHA L) T s WU T o= (78 4 (canonical) ) FH ] FUFZE AA| o of It}
(AAFSHA] k5 Th.
WA 3.30] F71.

void* PyUnicode_DATA (PyObject *0)
AA SFYUZE W H o 3t void ZAEE w33 th o= (8 A (canonical) ) 3 FUZE AA|
of of T Tk (A AHA] ekl Th).
WA 3.3 27}

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
7% A (canonical) 3 & data(PyUnicode_DATA ()2 A2 thZ2)o FUth o Mmz2= 244 AAF
(sanity checks) & 3 51A gkom oA ARG Y AU Yt &A= E vz g Eg"ﬂ A

L 2 kind 3k} data EQJAEE A A 8| oF Tt} index= FAFE ] AEl 2 (00 A AU T} o] 11

valuet A F 9 X of] 7|2 o]ofsl= A TE FolE ZF Y}
B A 3.30] &7}

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
T+ A (canonical) & & data(PyUnicode DATA ()2 A2 th2)A T = A EE JH5 Yttt AAY
FH] (ready) T Z©] 735 A ok5th
B A 3.30] &7}

Py_UCS4 PyUnicode_READ_CHAR (Py Object *0, Py_ssize_t index)
(7t A (canonical)) 3 o] o] of 3}= FE AR oo A FAE FUTh o8] A% Y7 T3S
o} PyUnicode READ () BT} & OM 0] o] AUt}
WA 3.30 F7}.

PyUnicode_MAX_CHAR_VALUE (0)

(7% A (canonical)) E A o]o]of o=, 05 7|HEC R T FAL S Ve U A A F=E XJAES
HEERgRU o o] 212 A ZA| o] A e EAHE & o] HH o] E dh AR T E&A YU Th

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 H Py UNTCODE 2R 27|15 F & T 2 WStk (A 2 A o] E B2 20 = X3 h. o
£ §URE Ao oF g o (A AL A ekgiTh.
Deprecated since version 3.3, will be removed in version 3.12: o] ~Eld fUF = APIS] dEJ U,
PyUnicode_GET_LENGTH () S AF-&3to] nfo] 1 o] A a4 Al £

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *o)
H A py_UNICODE 8L 7] vio] E 9 &2 w2ty th o= FUIZE A A o of Fuch (FAFsH
A U Th.
Deprecated since version 3.3, will be removed in version 3.12: o] ~Eld §- U FZ = APIS] dEJ U,
PyUnicode_GET_LENGTH ()& AH&3lo] uho] 18| o] A 3HA] Al &

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

7“11].4 Py UNICODE &0 tfdt £ g & W&t W3ddE = dA 371 d F= ZAER
U B U FH 4 FE FAES RS 5 e, Bl RE C oA A8 o £AL 0]
QE]E% Syt AS_DATA 42 ZQE & const char *Z AE Yt o A= FYUIE
27 ofoF T Tk (A AFSHA I Th.
WA 33 A ol jaze oA HEgHo|T - B2 Fo Py UNICODE B |
S B B olo A AN A SIS Ie (A A A Wi E B b A
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PyUnicode_nBYTE_DATA () W22 E A} 23 AV PyUnicode WRITE () Y PyUnicode READ () E
AHEIHES TS o A5HAA

Deprecated since version 3.3, will be removed in version 3.12: o] ~EY F U FZ = APIS] dF Yy}
PyUnicode_nBYTE_DATA () W& A LGS AFL3IE = ufo] 1 o] A A A &

SLIZE B S5
FUIZ=EE E‘rookf?}—ﬁv—x}—’—‘.“—/\é%xﬂ—“?iqi} 7}=+ 2}z 23 A %ﬂolﬁ?—/‘éoﬂ [q-E]—C‘Gl-"\oﬂ uﬂ_\ﬂ_ﬂ_\i
oz 3 AR E B3 A& 4 Y5y

int Py_UNICODE_ISSPACE (Py_UNICODE ch)
7t 3 FALol Aol mer 1] U} 0. Wekah o,
int Py_UNICODE_ISLOWER (Py UNICODE ch)
ch7} 2221 of whel 10] 1} 0.2 W o,
int Py_UNICODE_ISUPPER (Py_UNICODE ch)
ch7h ) 7ol 4] of nhek 1] v} 02 W o
int Py UNICODE_ISTITLE (Py UNICODE ch)
ch7F AZ A o] 22 B A QAo ek 10]1} 08 W T
int Py_UNICODE_ISLINEBREAK (Py_UNICODE ch)
ch7} & vk A1 A o] e} 10]u 05 Wy o)
int Py_UNICODE_ISDECIMAL (Py_UNICODE ch)
o7k 10215 22191 Aol whek 1 0]} 02 MHEHE e,
int Py_UNICODE_ISDIGIT (Py_UNICODE ch)
ch7} t] A (digit) = A1 A o] w2} 1 0]t} 0 Wk o)
int Py_UNICODE_ISNUMERIC (Py UNICODE ch)
ch7h % 2 (mumeric) £ 2414 of whe} 1 o] L 02 WHEHEL T
int Py_UNICODE_ISALPHA (Py_UNICODE ch)
ch7F 3P E A1 of Tk 10]L} 02 WHELE
int Py_UNICODE_ISALNUM (Py UNICODE ch)
o7k S5t 2 Aol 7)ol thek 10| v} 02 WHEHELI T
int Py_UNICODE_ISPRINTABLE (Py_UNICODE ch)
7k 190 0 EA0 Ao et 1011 08 WAL AT 5 G Bk, A b Ao
ZF 8= ASCIL 23] 0] 2 (0x20) & A1 &] 8FaL, U & Z 2} o] o] B | o] 2 o] A <<Other>> L} (Separator )
£ Q2 E EAI ). (o] Zuol A 9 FH5a EAHE repr () o £AH0] B3] 523wl o 2 A 0]
T ] okolof = B} o Fo 34 Al L. sys.stdout o]} sys.stderrol 7]EH —.—X]—OQQ/] =] 2 ¢k
ool futh)
T2 API= whE 2 3 &2 | o] AR & 5 5
Py_UNICODE Py_UNICODE_TOLOWER (Py UNICODE ch)
EAbe MR A} hE WL O
WA 335E #A): o] T s Ao~ v P S AR F o)
Py_UNICODE Py_UNICODE_TOUPPER (Py_UNICODE ch)
EH"I—X]—E Bq?j’ﬂ “I_Z}‘ Ch‘g Ej-%t‘]']/] 1’/}

H A 335 E HA]: o] e e A

=

o] v 33

o

A& o
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Py_UNICODE Py_UNICODE_TOTITLE (Py_UNICODE ch)
A% Aol 2 WEE 22} chS wHEH T,
WA 3358 HA: o] Tk B Ao~ v P S AT

int Py_UNICODE_TODECIMAL (Py_UNICODE ch)
107 o] B4 2 WHE B chE WU Th o] 2o BrhsEE -12 wagUch o] mjaz:
o9& WANA A ek

int Py_UNICODE_TODIGIT (Py_UNICODE ch)
3 Abe] 52 ARE B chE BBFUT o) o] 2715 HH 12 BT o] a2 e oS
LA A 7)Ao .

double Py_UNICODE_TONUMERIC (Py_UNICODE ch)
double & WSHE E 2} chE WU o] 2o B7h53E ~1.0 MAF U o AR IS
LA A 7)Ao ok

T3 APLE AFE-3l] 2 Al EE O 4 IdFyth:

Py_UNICODE_IS_SURROGATE (ch)
ch7} A2 A o] E QA &gt} (0xD800 <= ch <= 0xDFFF).

Py_UNICODE_IS_HIGH_SURROGATE (ch)
ch7} 4] A2 A o] E AR &2t} (0xD800 <= ch <= 0xDBFF).
Py_UNICODE_IS_LOW_SURROGATE (ch)
ch7} 3+ A2 A o) E Q1 X &2t} (0xDCO0 <= ch <= 0xDFFF).
Py_UNICODE_JOIN_SURROGATES (high, low)
FARACNE FAE At &Y Py_UCS4 k< wh
A} F Az A Ut

S Th high®) lows 27} A=A o] £ 4]

FUTE ANE BEL AR AD2 G40 A 25 8 THe APLE ALG3H4I A 2.

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
Return value: New reference. M| +U 7= AR S w5 Yt} maxchar& FA G ol v X1 & A A H of
ZolEojof Tl 2AbZEO 2, 127, 255, 65535, 1114111 A| D20 A 717 717te gro =z 22
1%t
oA A FUZE AAE Tt v dFEH = HH AU o] F4F ARt vEE AAl= 27 E
248 5 g o
B A 3.30] &7}

PyObject* PyUnicode_FromKindAndData (int kind, const void *buﬁ"er Py_ssize_t size)
Return value: New reference. 5= o] 2 kmd(7]— 58 ZtS PyUnicode KIND()o] &3] w3
PyUnicode_1BYTE _KIND SYQUTH E M E-& = B A A S 25Ut} buffer+= kind o] o
2L 1,2 = 48Fo] E 9 size TH9] 9] vl EZ 7] 74 oF gt
B A 3.30] 7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. char ¥ ¥ yol| A U I = A S w5t} vBlo]Ex= UTF8 & ¢ FZHH
Ao APk Wl A AR o] BALG U Th W97k NULLe] ob W, uhek ghe B 6 AR A
AUt =, dlolE 4 o] 585 2 Ut

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.
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PyObject *PyUnicode_FromString (const char *u)
Return value: New reference. UTF-8 2 A7 Q¥ U-Z 37 char ¥ uol| A - UZE AAE W5}

PyObject* PyUnicode_FromFormat (const char *format, ...)
Return value: New reference. C printf ()-2E+Q format —v—Z]-OdJJ— 7HA 74 9] A RS He| A, 2 ot
o fUTE EALL 278 AT EAA ol S0 EAAS WAL, W AR C
0|0} oF 1] formar ASCIL 12195 £ A o] E A1 4 335] A Aol oF Tl ch. o4& Eh A7)
CEE N

ZOEX | ™ =4

%% n/a BREE R

%c int CintZ 34, dd XA}

%d int printf ("sd") 2} S5 k!

Su unsigned int printf ("su") & FS5FYH!

$1d long printf ("$1d") 2} =53 h!

$1i long printf ("$1i") 2} F5FYcH!

31u unsigned long printf ("$1lu") 2} S5 TH!

$11d long long printf ("$11d") 9 353 ch!

$111 long long printf ("$11i") & F5gYch!

$1lu unsigned long long printf("s$llu") 2} S5 h!

$zd Py_ssize_t printf ("$zd") & 5 H!

$zi Py_ssize_t printf ("%zi") 9 53 h!

Szu size_t printf ("szu") 2} S5 HT

%1 int printf ("$i") & S5 h!

$x int printf ("sx") 2} F5 S CH!

3s const char¥* g9-35 C Al <.

Sp const void* CxAHY 16X . THWEZY printf7FAb=o+= W&
FA U] aE%Pﬂ Oz Al ZBhe Ao EgE T FS
AL stH AL printf ("sp") 2 FFHYCH

$A PyObject* ascii ()& s&st 23}

$U PyObject* TyZ= AA.

sV PyObject*, const char* | U T E AA (NULLY 4 AU th & F HA v 7] M2 A
4-ZE CEA G (R A of 7] W47k NuLL o]

AHEE Y.
%S PyObject* PyObject_Str ()& &% A3}
%R PyObject* PyObject_Repr ()< 2&3%F 23}

AN 5 g T B UoiA) TR BAgo] BT A% EAL TR BAY 1, 27} AR

%}'.‘1_7_: L‘]H] :‘;—L_UHE1 %%%H}O]E7]—O} 7(]— 01:1141'4— X’]U1_]_:_—,L_UHEﬁ H—_ﬂ_‘ilv%sng}n%v"g 761 =
]:]]—01]; _/'_\_O]:_l—!_ (Pyobject* ?lx}_7]_NULLo] ‘_)’ "%A", "%U", "%S", noRm 1;_! "%V"fl] 761_(?_ _E_x]__/l_\_ l:]]’]
t} (PyObject* QI A}7} NULL©O] o} ®).

WA 32004 M "e11d"ef "s11lumol th ek A o] F7H 5T

W7 33014 M7 s Lin, e 1lin 8 vszivo] o) ek Ao F7hE ]

}H;‘(j34oﬂ}\-1 }jL£|7é]« MegM MoAN MM woym mogn wo R"OﬂEHB_]'L‘]H]B}— ti!:_] _‘g__;i_uHE% ;(]%01 _%_7].};]
o

' A4 AR 2, v, 1d, §, Lu, Id, 11, 1lu, zd, 7i, zu, i, x) &] 2% 0-H 2

mlh

At FUEA AT & AP E AP U
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PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)
Return value: ~ New reference. AEgs F Y AAE A= FE A HA
PyUnicode_FromFormat ()3 5 4 g ch

PyObject* PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
Return value: New reference. QA Z Q3 H A objE F+UIZE AAZ tZHF T}

bytes, bytearray 9 7] El o ELE A x]— 2 encodingl| Wk errors® A 2] 3 o8] A&
AHgetd g g Ut & E}NULLO] N1, o] FF AEH o)A 7| B ZE AU T (AA S

=
FUZE AAE 2T 012 BE AA| & TypeError 7t ARH =S
API= o 27} 9l oW NULLS HHehg U th B2 AE W AX 9] A2 852 2D Ado) %

e},

Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
FUIZE AA9] Zojg = ZAER a3

WA 330 E7}.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from,
Py_ssize_t from_start, Py_ssize_t how_many)
FUIE AA A ThE AA 2 £AE BAGUL o] §5 5 B25HE 24 WHS ST b
318 memepy () 2 EM U o2 A] -1 Aeeln ool 8 AA T, 137 o @ EAH B
42 g,
HZA 330 F7}

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
B2 EAE S A3 YT} fill_charS unicode [start:start+length] ol &t}

fill_charo] =24 H o) AR ot A, E2HL ol & o] Fx7E Jod Aot
7158 E2 5 S A, ol g A -1 WSk o 9] & A Y T
B A 3.30] 27}
int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
AL FAFE FUH SAFE & PyUnicode New ()& &8 HE o]k dUth FUIE FALE S
ERolBR, FAL S FHotAY oF A S A] 1A eFofof gt
o] 4 unicode?t U SLE AA A, A 27 W9 E Mo A, AR 7 FASA £ 4D 5 A
(%, &2 A5711907) FAF T
WA 330 F7}
Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
EAG oA BEXE g5 Utk o] 4= w3 E WA PyUnicode_READ _CHAR () 2} & 2] unicode7}
FUIE AR o)L B A7} W9 ol stz S
WA 3300 7L
PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. A} Q1A 2 start(Z S T of| A] £ 2} 1€l A end(A| 2] U th 7FA] sord)
39 24D HHGUh S5 Adat A AH A GHUTh
WA 330 F7}
Py_UCS4* PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buﬁ”er Py_ssize_t buflen, int copy_null)

copy_nullo] A=, d FAE 233to] FAE uE UCS4 W 3 of] HALE YT o 8] A| NULL-S §FeHe}aL
o 2] E dATUCH(E S|, buflen©] ue] Zo| Xt} 2O SystemError). 335 buffer7} ¥ Ut}

WA 3.30) =7}
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Py_UCS4* PyUnicode AsUCS4Copy (PyObject *u)
TAL us PyMem_Malloc ()< AH&8o] & A UCS4 W 3ol BALtU Tt o] A o] Aafjstd, NULL
o] M85 31 MemoryError7F ARG UL v18E W H o= A 271 d I = ZAE7 Y5t

B A 3.30] &7}

3
o

m| x|l Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

o] API 52 PEP 393 ?ﬁoﬂ o) A= AF U th Tho] A 3.xo A A A A ¢k w2
AL A = JAIRE o)A I AME O R "JoH AR A7 = e dAsoF du T

PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. 5] 2 = 7] (size) 2] Py_UNICODE I:H J1 uol Al Y3 x 7
uE NULLY & 1o, o]jd o &= W-&o] o= A gksUtt 23 toE & X
AUt W # 7F A AA ol HARE YT

W 3 7} NULL o] ofU W, WkE k2 - AL 5 5yt Wk, 23 fFUIE 7
NULL Y off 2t 5] &g Y.

W 3 7} NULLO| W, PyUnicode KIND () 2} 22 AN A ) I 25 ALR317) Fof] EAFE Ygo] YA A
PyUnicode READY ()& ¥ &3 oF gt}

Deprecated since version 3.3, will be removed in version 3.12: ¢| 4 ~EY F U FZ = APIS] dF Yy}
PyUnicode_FromKindAndData (),PyUnicode_FromWideChar () B+ PyUnicode_New () S A}
&310] no] el o) 4 SHAIA £

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
FURE A W5 py_uNICcODE ¥l ol thdt ¢} 7] A& 2UHE wHast A, o 8 Al NULLS ¥F
SFFUTh of A AR 5 Lo A Py UNICODE* RS Wha YT w3 =
ZEZ Zg 7%} Py UNICODE ZAgol= Y AH @ = ZIQAELE ¥
o) C ol A AHEE W A o] ol Fo] 3h4l Al L.
Deprecated since version 3.3, will be removed in version 3.12: ©] A 2Bl U FZ = API9] 4 d Yt}

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode ReadChar () =¥ A3 Af
APIE: AL&-310] nho] el o] 41 8141 £

Al =482 ut

=

Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII (Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. 5] 2 size®| Py_UNICODE W ¥ of Q& 2E 1024 =252 107 Zholl w2t
ASCIL 57 0-9 2 T Al 316} f1] T2 2] & w5 o). ol 2] 7} 94 5h)l NULTS hebgh 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 ()&} 8|28} A W, Py UNICODE () Bl E Aol (F7}Ed 38 A1) E sizeol A
A3 et B3} py_onrcons: EALAE WRE A= A=A E Y S glow, ol
] C Faol A AHSE Aol 2ol £ 5H41 Al L.

WA 330 E7}.

Deprecated since version 3.3, will be removed in version 3.12: o] A ~28}¥ FYUI = API«} SR R =
PyUnicode AsUCS4 (), PyUnicode AsWideChar (), PyUnicode_ReadChar () =+ A} Al
APIE A8-3ko] tho] 12l o] A 3HA1 A 2

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
Y3 2Es But fUDE £ BARS BT W2 & A5 A NULLE W

R
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MemoryError o9& WX PUh 128 o w A2 P M3 S NAFT TN E A eI w
PyMem_Free ()& /\}36}*‘/\]9_) A3} Py UNICODE* BAGol=UAdE d T ZQEV Z=5+E 4
glom, oful = th 22| C Fol A A8E wl EArG o] FY ol 7oA L.

WA 3.20] F7}
PyUnicode_AsUCS4Copy () Y AFeH A APIE AFg-31o] mlo] 18 o] A 34 Al

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
H A" py UNICODE 89| 27|15 Z = T & gyt (A 2A ol E A5 2d = 23y .

Deprecated since version 3.3, will be removed in version 3.12: o] 2~} FU I = APIS] € HE AUt}
PyUnicode_GET_LENGTH () S AF-&3}o] ulo] 1d o] A S AL

PyObject* PyUnicode_FromObject (PyObject *obj)

Return value: New reference. WL 3H FUIE AHE F AdA2EHAE NEZE AR FUIZE AA 9
SARUTE obj7F ol ol (A1 Bo] obdd) AR FUTE AAol W, B2 A58 24477 A2
g o,

FUFIE 0] AH & o] 9 A= TypeErrorE WA A AU Th

2L eIz

on

A ZA L AZ G2 AR G AAAA 2 EAEE HIAY T 5 JdFYTh

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
Return value: New reference. ¢+ = & 0] © 9} VxWorks ] UTF-80] L} T2 Z 229 A 2Ad QA FZHY
B2 S HIRPG U A YFH = ol8] A B 7= "strict" @ "surrogateescape"(PEP 383) ¢ Y
th. Y T += errors7F NULLO| ¥ "strict" o 2] A 2] 7] & AFSF YT sr& d £ AE 2ok 3HA gk
9 EAE ZHE 5 fer
Py_FileSystemDefaultEncoding(I}o]# A]ZFA] 92 2A Y T oA EAES I Y5 H
PyUnicode_DecodeFSDefaultAndSize () & AFE3IIHAI L

o] g+ vto]{ UTF-8 R =& F A Y Th
o B

Py_DecodeLocale () &5

A 3.30] 7.

WA 370 A HA: o] 4= o)A = Z ol E A2 3} surrogateescape o8 X g 7] & A
ZALAF7Y /\}%@'b] t}. o] Aojl+=, Py _DecodeLocale () ©] surrogateescape®l] A5 911,
A2 =AY ?l gL strictol AFREE S5 T

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)
Return value: New reference. PyUnicode_DecodeLocaleAndSize ()2} FAFSEA B strlen () = Ab
$3ho] B4 ol & AL
WA 3.3 F7}

PyObject* PyUnicode_] EncodeLocale (PyObject *unicode, const char *errors)
Return value: New reference. -+ I = A A E A= 2 o] = 2 VxWorks o] /] UTF-8 2 <1 7 o 3} A 11,

YT A AL ARG AFGF U AYH = ol A27& "strict"ﬁ’Jr

"surrogateescape"(PEP 383) ¢ 1/] t}. A F T = errors7F NULLO] & "strict" o8] A8 7] & A}
U bytes AAE WA LU unicode= WE d £AE T 5+ U th
BE2L2py FileSystemDefaultEncoding(ZFo]# A|ZHA] el& 2 ¢lFY)o g A FYsted
PyUnicode_EncodeFSDefault () & AFR3IHI Al &

o] &4+ 3ol W UTF-8 R =E F At}
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] ¥7):
Py_EncodeLocale () &4
H A 3.30] F7}

WA 37X HA: o] T4 o)A FEEOEE A LS surrogateescape ol & X 2 7)ol &)
ZAL AR %E AF&-3HYt) ol Ao+ Py _EncodeLocale () ©] surrogateescape®] A5 91,
A2 2A Y AFHL strictol] AMRE JF U

_\.":_l
e
>
[>
Nz

el e

on

d o] 53 7E} &4 FAES A3 Y3y yI Y3 H W, Py _FileSystemDefaultEncoding & <l
IYog A3, Py _FileSyst mDefaultEncodeErrors S Ay A 7= ALEsl oF g Y o (PEP

3833} PEP 529). A=} & 24 Fol 3t ¢Y o] 52 bytes& 1A Qs d, "oe" AE7]E AHE 3L
PyUnicode_FSConverter () S W3 st g AGs) o ght}:

int PyUnicode_FSConverter (PyObjecl* obj, void* result)
ParseTuple W 3 7] : (A H E = os.PathLike A HH A2 E T3 €@&) str AAE
PyUnicode_EncodeFSDefault ()& AF-&3}o] bytes & ]_J_db_]—]/] 13]- bytes AAl &= &= 14
2 28 Ut result= B = AH8H A g off A3l oF 3t= PyBytesObject *of oF Fu I?‘r-

B A 3.10] =7}
WA 36004 HA: 427 A& TdotE Y Yth

dxf 78 BA 5ol FY o] BS str2 g UHHW r0sr WBAE AL
PyUnicode_FSDecoder ()& W3 42 A3 oF grch:

(

s

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple W 37]: (B E+= os.PathLike QEH |25 F3 A Z d2) bytes AAE
PyUnicode_DecodeFSDefaultAndSize ()& AR5t strZ Y@ YUt} str AAE= Q=1

29 22 UTh resulr= T = AF&E 2] 92w 3] A5 oF k= PyUnicodeobject o of ?..M o
W7 320 =7}
WA 3604 W =7 A4S dols Yy th

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
Return value: New reference. Py_FileSystemDefaultEncoding T}
Py_FileSystemDefaultEncodeErrors o # A 2| 7] & AF&3le] EXEES 2 d Ut

Py _FileSystemDefaultEncoding o] AAE A ko A ¢la]o g Zald]c},

Py_FileSystemDefaultEncoding 2 A|Z Al Z2A| Y AT H A 273 Yo =4 4= Q5

Uth 84 2A1d Q3o A XYL v Y& ok 51, PyUnicode DecodeLocaleAndSize ()&
AEBALA .

o B
Py_DecodeLocale () &4
WA 3.6004 H7:Py_FileSystemDefaultEncodeErrors o2 A8 7| & A& th

PyObject* PyUnicode_DecodeFSDefault (const char *s)
Return value: New reference. Py_FileSystemDefaultEncoding Uz
Py_FileSystemDefaultEncodeErrors o & A B 7] & At&35te] 4 £8 EXE S Uz IEg

.
Py_FileSystemDefaultEncoding ©] AAE A ¢god, 2A|I dIYog &

=
B2 ZolE &1 QoW PyUnicode _DecodeFSDefaultAndSize ()& A3 Al L.
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WA 3604 WA Py_FileSystemDefaultEncodeErrors o # X 7] & A& th

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o3 A& 7| & A& 3] #4
FX AHE py_FileSystemDefaultEncoding® A F Y3, bytesE WiEstUrtl 23 bytes
Aol = W vhol £ 7} E 38 5 A&ol F A ©
Py_FileSystemDefaultEncoding ¢] AAE X o, 2A|d 7oz sk}
Py_FileSystemDefaultEncoding < A2} A| ZA| Y A1FZ QoA 27|8FHH Yo 2T 5 ¢

P
2]

SULL A 2ALATZHOZ BEXRE LS AFY ok 3, PyUnicode_EncodelLocale ()2 AHES}

Al }\]

o B

Py_EncodeLocale () &4

HZ 3.20] F7}

WA 3.6004 H7A:Py_FileSystemDefaultEncodeErrors o2 87| & A& th

wchar_t X|¥

A Yl= Z A EZ o Y3t wchar_t A H:

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. 0] A size®] wchar_t ¥ ¥ wollA Y ZE AAE H5YTh -1 size
2 AYed &5 7 weslen2 AR GLo] o] S AAE A Abe]oF &S vrEF U T A S 8HE NULLS
Ll R

Py_ssize t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)

FUZE AR WL wechar_t T woll BAFS Yt} F U size wehar_t EX7F EAAE UG (Z
S R M98 S R, A anan t EA At} AT AR 8 BB
ﬁJ/]—wchar t* _‘?_.;(]_0:1 [e) HE ZES;I _/'\_1: ol 11 o]_l/l _'_1: o) o oﬂ .I_r.v,]g]_/ﬂ/\]_‘_ 8% l_—,__i‘j_a‘]jloﬂ
L28tH wchar_t* £2+E 9] HE ﬂUrt A E}‘ﬂﬁ}% e :?ZéZH Ad Yt E3H wehar_t*

Aol 8 B A 8 5l n ol A RO C A B B E el 27
G ol f2]5H41 Al 2

wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
FFUZE A& ghol= EA AL 2 HEAFUTE £ AL -2 4 9 A2 EFUTh size7} NULL

o1 oI E, (79 {5 £AHE A9 9 Shol= £415] $-8 tuzee] G A3 wchar_t £l 4
EASEH S 510, ol 99 S C 904 A 4138 W £ Ago] el A Fol ol 2.
size7}F NULLO] 3 wchar_ t* £x}go] d Ex}& £+t ValueErrorﬂ WA sk o}

/35 Al PyMem_Alloc () ol o3 @38 W E WA YT (PyMem_Free () 5 AHE5Fo] o Al 5} Al
2). o8] Al, NULLE WF3F3FAL #size= A Q) H A k5 U th W R e gdo] A93d MemoryError&
Ll PAEARR =3

B A 3.200 &7}

WA 3.70 A A : size7F NULLO| I wechar_t* Exg o] @ EXE £33} valueErrorE YA A F]

Yo,
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golHe £ E A CE AHE WP T JFS AT ot IYE2 BF o TFFES 53
=
Th2 AP1S] T 222 F 7€) <A =}encoding ¥} errors & F 3tH, W str () wAHE AR A2 A3 22

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).

o2 Al errors® A= =vll, 29 o thal ol 71 A2 S A o nsteNnviLe AR E
AsUth 2 WF Zdof thal 71 ol 3 A2l (strict) YT (ValueError7h AU .

L BE GALSE QA A o] A5 AFE S T A S 8] oo L= Al Ful it Xpo|wk ATt

§

H
in}

(]

IH} 3

—

I
i

O
o

o gk 3E APIY U Th:

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. Q139 FALE 59 size WO EE YA Q3L FUIZE AAE w5 TH
encoding} errorsi= str () W& 49 22 o] 59 mi7f W9k 22 v Ut AR I 92 ol
S A ) % A8 B 251 BT oA o8] A NULLE WA o

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)
Return value: New reference. 5+ T E AN S 2 ZH5l1 4TS 5}o] A bytes AR 2 W33 th. encoding
3} errors U SE encode () WA 2] 2 o] &9 vl Wsh 22 dul Ik A4S TE2
vhold 39 g A 2 E & ARG-ste] 23] U th ZE oA o ] 7} LAY 5HE NULLS HEEH U T}

PyObject* PyUnicode_Encode (const Py_UNICODE *s, Py_ssize_t size, const char *encoding, const char *er-
rors)
Return value: New reference. 517 size2] Py _UNICODE ¥ ¥ s& Q37 Y3}l I}o] A bytes 4 A & HF3
Ut} encodingT} errors= U I E encode () WA ES 2L o]E9 wj/l W42} 22 oJu ¢yt
NEE e sl d 1 A AL Ao 258 Uk elol A o9l 7 s E NULLE
FlacacigBi=

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~€}Y Py UNTCODE AP19] &£ Ut}
PyUnicode_AsEncodedString () < AH&3Fo] nfo] 1 o] A 31 Al &

UTF-8 3

<2 UTF-8 T4 APIY) Y t}:

PyObject* PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 2 Q1T H E x4 59| size v} EE T T Y 3lo] FUIZE AAE
BEEUTh Fdof A o 9] 7} g 5 NULLS REHgU o

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed7]- NULL©| ¥, PyUnicode_ DecodeUTFS () A8 Z 2t} con-
sumed 7} NULL o] o} U ¥, 33 &2 93 g UTF-8 H}Ol EANFAaE dHE A=A st oy
vl E= YA Y H A kow t I H Hfo] E = consumed xi T
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PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-8 & A&t U ZE AR E A7 J3st2 AL d}o]H bytes ZAH 2
et o ol 2 A2l (strict) YUt ZE ol A o €] 7} A S NULLS WY o

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
fUFE A7 o] UTF-8 A7 ol thah 2B & whahsla, AR H EAe] 27] 2 (wlo] & D9 ) size
ol AU Th size AR NULLY 5 AU ©] A5 2717k AFE A ok WA W3 ol =
29 HE 2AEI} EA o] BARC), B4 271 Q whol E7F271E Ut (sizedl] 3 A 251 T,

o & 7} 2k &1, NULL o] o 2] A A3} & BBE AT size7F A A E A kS T}

o] A FUIE A oA EAL Y UTF-8 A /A8, 45 552 22 ¥ 3o s ZAHE
Ut S S 2 W 29 s Aol thgk A Qo] s uth

WA 3300 7L

WA 37004 W k8L oA char *7F oby gt const char *JUTh

const char* PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode_AsUTF8AndSize ()9 ZA W 27|15 A &3}A] k51 t).

WA 3.30] F7}
WA 3704 A 92 o] A char *7} o}y gf const char *YJUYTh

PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8-2 AF-&3}o] Fo] 3R szze-/] Py _UNICODE ¥ ¥ s& QA Y3t gfo] R
bytes A & RS o} Zdl o A of 9] 7} A 5 NULL= HHEHH U T

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2 €Y Py UNICODE API
o d R Y PyUnicode AsUTF8String(), PyUnicode_AsUTF8AndSize() }
PyUnlcode AsEncodedString () < AF&3Fo] nfo]1d| o] A Al

UTF-32 Z &

T}S-2 UTF-32 78 API ¢ U T}

PyObject* PyUnicode_DecodeUTF32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-322 QA F QJH B ¥ E X} Lol A] size H} o] EE 13] Itz &g U=

AAE WY T errors(NULLO] 0}14 W)=y A& AYFUh 71232 (strict) YU T}
byteorder7} NULLO| ol W, T Z &= X A H vlo] E A4S AFR Sl = o_g: A ZHEHU T}

*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1: Dbig endian

*byteorder7}0°l¢, 2 dl o] B 2] A5 4no] E7FHOIE =4 EAT(BOM) o] |, Y Z T 7} o] Hpo] &

SAE A 1 BOME A7 fUTE FAL0] BAE A 241 oh “byceorderst -10]L} 10]8
BEulolE ¢4 EA7l o] AR,

&8 T, *byteorder= Y T o E] 8] FolA AR vlolE £A 2 DA H T
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”7} NULL©| W, PyUnicode_DecodeUTF32 () A ¥ % &3}
consumed”} NULL©| o} U W, PyUnicode DecodeUTF32Stateful () < %38 94 UTF-32 vlo]E
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NA2 (71 47 Yool 1) A g vlo| B ) & o8 2 A5x4 gsUth ol g g ulolEE v =
U5z ow t]TYH vfo|E 4 s consumed"ﬂ ;le-qu:]—

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)

Return value: New reference. V| 0] E] B 8} o]| E <= A 2 UTF-32 21 Z Y2 Al&51o] glo] A vlo|E ExdS
HrEet Ut FAFE-2 F4 BOM vt3 2 A &3 ) o "4 ﬂ 2= (stricty YUTE ZE ol A of 9] 7}
28 3HH NULL-S RESHgU o}

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int byte-

order
Return value: New reference. sol = -rrH = dlo]E] o] UTF-32% 1733 S 33t 3lo] A bytes
AR S WA h 2HL 0 u} 1= <Al we} 71 2 U
byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 00| &, %8 2249 & 34§ 7= BOM nh= (U+FEFF) 2 Al & gh ok 0h2 T R o A&,
BOM 1}=17} gkol 5 7b5] A] ekl oh

Py_UNICODE_WIDEZ} Ao|H %] ko, A2 A 0]E #o] dd F= ZER P}
Felof Al of 9] 7} Ay 8h W NULL-E WHEHRH Y T

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&38Fo] ulo] 14 o]
EEERES

UTF-16 3

22 UTF-16 4 APIY Yt}:

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 B ¥ E AL A A size B} EE Y FZ Y3} 3T 74
FE BAE YT errors(NULLO] ol W) = ol 8 A2l & Fo T th 7]%%%8 (strict) Ytk

byteorder7} NULLo| o)W, T = A A H "lo] E A& AL23te] T Z Y-S A 23 T

2l
*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1 big endian

*byteorder7}0°]aL, 18 Hlo]E 8] 25 20| EZ}Fulo] E <=4 A1 (BOM) ©] |, T T = o] Hlo| E
TAE AEE 1 BOMS 23 FURE FAL o] HAHE A 945Ut *byteorder”Zt -10]1F 10] ¥
BEvbolE A ZAIZF S BEAFE Ut \ufeffy \ufffe #2471 g U},

8 T #hyteorder= 8 W o] E] Q] oA A HlolE £A = AAF UL
byteorder 7} NULLo| ¥, ZE-2 Y| o] E| B =A] R EZ Al Z3 T}
T of| A ol £] 7} g 61 H NULLZ REH Y oh

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”7} NULL©| W, PyUnicode_DecodeUTF16 () A ¥ % &g}
consumed 7} NULL o] o} PyUnicode_DecodeUTFl 6Stateful () & T3 B4 UTF-16 vlo|E
ANE2HE E57 Ul E U R A EA ) E A E o2 Z A E3tA g5ttt ol ulo]E+
gagds A gow tIYGH HFo)E == consumed ol A7 YTl
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PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. Y| o] E] B u}o]E <= A 2 UTF-16 Q1 Y& A5}l mlo] ] ulol E x4
BT B A B4 BOM sl ARgh o ole] Ael (stict) YU Th 2ol A of 2
\: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. sl = 1/] = d o] 9 UTF-16 Q1 Z Y H 32 £33+ 5lo] A bytes

A7E WU T 282 o3 vho = e Aol w7 S H o

o

byteorder == -1: little endian

byteorder == 0: native byte order (writes a BOM mark)

byteorder == 1: Dbig endian

byteorder 7} 0 0] ¥, &3 #2924 U 3 = BOM k= (U+FEFF) 2 Al &Ytk ThE 7 R Eo A=,

BOM 1} 7} 2o 37} 2] @¥%Uch,

Py_UNICODE_WIDEZ} A% W, & Py UNICODE Fto] AR A oE o7 A" 4 Jd5Uth A
o2 ¢kow, 7zt py UNICODE k-2 UCS-2 w42 o A1 g Y th.

o 4] ol 2] 7 A S NULLE W T

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~E}Y Py UNT CODE APIQ] dH Ut}
PyUnicode AsUTF16String () ©|Y} PyUnicode_AsEncodedString () < AF&35}] U]-O]:/_Eﬂ o]
A A 2.

UTF-7 2

OS2 UTE-7 29 APIQ Ut}

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-T2 QA3 F A 4F 59 size v} EE TZ W3] U I = A A
U th ZE o A of o 7} A A NULL-S WHEHR L T

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed7} NULL®]| X, PyUnicode_DecodeUTF7 () X3 523U t}. con-
sumed7} NULL©] ob W, 3 & 2+7 3k UTF-7 base-64 A4 -2 ol & 2 A 2] 5 A] gk5yth 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& A}-83to] 01X 227]9) Py UNICODE W HE <137 Y3l spo] A
bytes ZJ A S RE2HgH U T e ol A o 2] 7} A b NULL& Rb ey Tk
base6450 7+ 0 0] SFUI R, (Set 0y (T2 583 o] 1] 7} Qi 75 ) = base-64 2 1 7197
base64 WhiteSpace 7} 0 0] o} U &, W 2 base-64 & AT JH ) ol (utf-7) 9] AL
0= HAgrh
Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~€}d Py UNTCODE API9] 4R Ut}
PyUnicode_AsEncodedString () & AF&3le] ulo] 28| o] A 314 Al &

mlm
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FLIZE o|aF0|= 2H|

022 (FYIZE o] A A ©] = (Unicode Escape) ) T API Y U T}:

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py ssize_t size, const char *errors)
Return value: New reference. U T E o]~ A| o] Z A AP H E AL 59 size H}O| EE T Z Y3t FUIE
AAZ =T 7o) A o9 7} A s NULLS HPE‘r@M =2

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. S+ T = o|2~A| 0| Z & AFR3L] FUIZE AAE AF 3} 2 IS bytes
A Z QYo ol Y A2l (strict)y JUTh ZE A o 2] 7} LAY 8F A NULL-S wESHghu T}

PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. T E o| 27| o] L& AFR-3}o] F0 7 size®] Py UNICODE W HE Q7 H
S}l bytes 2 A S WHEH U th ZE ol A of 9] 7F g 51 NULL-S BB Th

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~€}d Py UNTCODE API9] 4R Ut}
PyUnicode_AsUnicodeEscapeString () & AF&3}o] ulo] 2 o] A 34 Al L

Al RFLIZE o|AFO|= B E)

022 (YA FYFIE o]~ A o] = (Raw Unicode Escape)) T8 APIY Y t}:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. YA FUIZE oA o]z AFYPH EAY 52 size HFo| EE U] Z Y 5}
FUSE AA S BE Tk 4 o 91 7h 2y she nULLE BT

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. YA U T E o]AA| 0| ZE AL Fto] FUZE AAE QA IYS T 2HE
s A% M5 AL T o] 7 A Gty Al o crelol 4 o197} #8518 U WA

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA U T E o] A A o] Z&E AL 5o F0] A size?] Py UNICODE ¥ ¥ &
Q13 5L bytes A S RESHU Th. A9l of| A o 9] 7} 48 61 NULLS RESHEU o)

Deprecated since version 3.3, will be removed in version 3.11: ] A 2~E}Y Py UNICODE API1] dH YUt}
PyUnicode_AsRawUnicodeEscapeString () ©|Y PyUnicode_AsEncodedString () < A&}
of vhol 28] o] 41 341 4] 2.

ml

Latin-1 3 &l

-2 Latin-1 39 APIQ] Y t}: Latin-1-2 A5 256 70 S] FUZE A 5o s Fatm QA7 Fofl I o A
15 388 Uk
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 Q1 Z JH EA} D 59 size B} | EE U T Y3} U I = A A
Utk 2ol A of 2] 7} /8 sh e NULL= REF Y Tk

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1-& AF-83to] FUIZE= AAE AFZ L3t DS 50| A bytes 24| 2
HehtU o ol 8 A2l (strict) YU ZE oA o 7 g shd NULL& R T

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. Latin-1-2 AF-83}o] 20 A size®] Py UNICODE W ¥ & QA Y313 ulol A
bytes 23| & ¥kehgh o} 9l of| A] of £] 7} ¥HA 31 NULL-S WEEHE Y T

mlm

ks

]Ilﬂ
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Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~€}Y Py UNTCODE API9] 4R Ut}
PyUnicode AsLatinlString() ©]Y PyUnicode_AsEncodedString() & A&t npo] 13|
o) B4l 4] &

ASCII ZH|

=< ASCII Z 9 APIY Yt 78] E ASCIL Hl o] B 2k 3] g U th th& BE Z=+ o2& A8tk

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII 21 i“/‘ H B2 59 size HFo] EE Y] 7 Q5] F-UIZE AAE
ok FEo A] o ] 7} W 5FE NULL-S Hhek g o).

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIE A}23lo] FUZE AR E A7 Ys 2 3}% s} o] A bytes A A 2
Hhhebu ok ol 2] A 2= (strict) YU TH ZE o A] of €] 7} w8 8HH NULLZ RESHEHL o)

PyObject* PyUnicode_EncodeASCII (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCIIE AH-&-3Fo] 2 0] X size®] Py _UNICODE W3 & Q13 Y5}l aho] A
bytes AA| & Wt ZE o A of 9] 7} EA S H NULL-& WHeh ety ok

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~€}d Py UNTCODE API9] 4R Ut}
PyUnicode AsASCIIString() ©|Y PyUnicode_AsEncodedString () & AF&3Fo] ulo] 14 o]
A SN2

=
b
L

SxhH

o] TEl e t}oFdl T Ul S LA o) AHL @——/} Jtt= Ao A EHF Ut (A A Z encodings 3 7] 2] o]
ZPE LY B2 9L Q7] 95 FAF AL UTh. DL DL AL EAE AT
Qauch Al H ulE AAE __getitem_ () vlB AEH o] AE A AsloF itk S el g AL
2 A5 g,

thee v 28 AP o}

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. =1 2 mapping 24 A & AF&31o] QT HH E XY 59 size HFo| EE T Z A 3}
of fUZE AAE WU th ZE A o Q] 7} A 5k NULL% el g

mapping ©| NULL 0] , Latin-1 t] 29 o] A& Ut} 22 XA &2 mapping2 vl E A 4= (0] A 255
Aol o] %) & FURE B, A (FUTLE A2 3 4 U Th = None 2 v 28] okgh . o)
I I A %}E Eﬂ o] E] B}°] E (None, 0XFFFE &= "\ufffe'Z j3 5= ZA ¥l o}l 2}, LookupError

€ Fete 22 Ao A 2 g o g AelF o] o2& AR YT

PyObject* PyUnicode_AsCharmapString (P\Obje(l *unicode, PyObject *mapping)
Return value: New reference. =1 mapping A& AF&3te] FUTE A& A7 QF 35t S bytes
AA = wreety . o2 A2l (strict) AU Th FE A of £ 7F A 8 NULLS W o)

mapping A A= UL E X 5 bytes 4| A], 001 A 255 Abo] 2] A4 == None &2 v sg s of gt}
Noneo "3 = = 21k of 2} v g = #] 9F2 A+ A4 (LookupErrorE f¥shE 2) = (25 A

A2 sg) o= AH o o7t I

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. 51 3 mapping 21 A & AF-&-3}o] 0 X sized] P y_ UNICODE Hl¥ & 134
311 2 A7HE bytes 2 = Wekgh ok o)A o] 9] 7} WAl s NULLE WEEHgRI ok,
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Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~€}Y Py UNTCODE API9] 4R Ut}
PyUnicode_ AsCharmapString () ©|W PyUnicode_AsEncodedString () & AF&3}e] ulo] 13
o141 3141 4] 2.

the e APIE RUTEE FUSER wjgBrhs FolA SE g

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
Return value: New reference. %A 1] H| o] &S A& 3to] ExId S W3sly 23 FUZE A4
ety o Zdlof| A o 9] 7} g sk NULL = REHE U ok
g Hlol 82 FUIE XS ATE FUIE A5 AT U None(ZAH7F AHA H =5 g o of] vl sg i oF
Tk,
Y H OB getitem () QBT o2 B AFFHE Puth S el AL A5 FuTh

A=

w3 = 2] ok A HT(LookupErrorf;i% 217 ok7 o) E EAFE U T
errors= Lo A o] AwbA <l e m it 7] ol ¥ A 2lE AH e YEh = NULL Y & sy th

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. A} mapping 8] 0| & 2 -§3}0] 0] R size®] Py UNICODE W ¥ & &3} 11
A3 fFUIE AAE gyt Ze oA o 9] 7} g St NULLS RE Y T

Deprecated since version 3.3, will be removed in version 3.11: ] A 2~E}d Py UNICODE API1S] AH YUt}
PyUnicode_Translate ()W LEF 7 7|8 APIE AFR-5}o] nlo] 18] o] A 340 Al L

it

m-%
ok
i ok
Y
I s

£ MBCS Z&l

o
kn
40

MBCS 79 APIY Ut} A} A=l A vk ARS- S 5= 91 0 Win32 MBCS ¥ $H7] & AF§-3fo] ¥ish
Ut} MBCS(EE &= DBCS) & 7] 3hub7h oh ek dlmig S o] o ahAle. o A
A st 1A AHgA Aol 3 B e F e
PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS Q1 F Q¥ B4 59 size HFo] EE T) T Y 3t] fFUAE AAE v
Yk seol A o] 9] 74 A 5he NULL S W a gL o,

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed )
Return value: New reference. consumed7} NULL | ™, PyUnicode_DecodeMBCS () A8 52Ut} con-
sumed”7} NULL©] o}U W, PyUnicode _DecodeMBCSStateful () & 23] A3 (lead) B}o]EE U]TZ Y
3FA] ¢kal vl I H vlo] E 427} consumed ol A 7% Y th

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCSE AM-&310] U ZE AAE A7 J 3t ATE 3o] A bytes ZA =2
WHEHRFUI T of 2] A2l (strict) QU Th TE ol A] o] 9] 7} 2 A3k el NULLE wHEHRH T,

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A/ T = 3 o] A& AL&3lo] FUFE AAE QT 3} 5Fo] A bytes
AAE WY E} Fdlo) A o 9] 7} A 5 NULL S REZH Y T cP_ACP Jﬂ o] A & A3}
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. MBCS & Al-83}o] 0] X size®] Py UNICODE W ¥ & A7 Q3 sfo| A
bytes 2] & WU o T M of 9 7} A b NULL= REE Y Tk

Deprecated since version 3.3, will be removed in version 4.0: ©] A 2E Y Py UNICODE API

o d H < Yrt}; PyUnicode AsMBCSString(), PyUnicode_EncodeCodePage() &E &
PyUnicode_AsEncodedString () < AH&3Fo] nfo]1g o] A Al 2

rlo tfo

o}
.ﬁl
3

_@ 9k o
o x rlo
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HMESL SR B

ThE APLE Ao HFUTE AR e} AL S (AHolA BAGoleta st Uth A e E 4 glew 2 d A
$URE AR} A5E v,
_?«

of 9] 7} WA 3l B = NULLo| L -1-8 ukEEh o).

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. & ZA 22 o]o]£o] st} MEZ2 FUZE EXE S Al &gt

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. A4S £&3lo] FUTZE EA1Y 8| A2EE A F T} sepo] NULLO| W,
B 3 B2 EAGe] A Bee] £APUTE 187 ghow, Fol A TR A A L& o] Aojd]ch
2 o) maxsplit 230] ST Uk, 50/ ¥, A gho] A AT A gk Th, FEAE A3} 2 Aol E3t
2 sy

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. = VoA fFUIZE EAE S B5to], fUTE XY g|A2EE vdgt
HEF. CRLF Shs] v o2 Gtk keepend7}o0o)l, A3 £ 419l 8 o 2471 905
Eaciuie

PyObject* PyUnicode_Join (PyObject *separator, PyObject *seq)
Return value: New reference. 5= R separatorS AH-&3lo] £ Al & AZdsty 23 FUZE B4}
g e

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int di-
rection)
substro] o R 18] oA (direction == -1 AFAF X & ¢3-S 9 v st direction == 12 Fu|A}
A& Jugyrth str(start:end] & X5 1S WHEHg L]r/}, a2 ko 0L ukaay ok
ol el 7 et -1 kg T

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
0] A directiong A§3}9] (direction == 12 AW A& o] 0|3} 3L, direction == —1-2 J93F A A
om Yt} strstart:end] oAl substre Z* ‘ﬂWH —J X] Ll acInR = - 2o g e 5& ik
el T -1 ke AA e BB o] e VB, 2 ole) 7 AL 2] 7 245
tebd

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
0] A directiong A-§3}9] (direction == 12 AW AN o] v| 3} 3L, direction == —1-2 93k
o ujgyrt}) strstart:end] oA EXFche A HA ¢ X E vt} vkE 718 ;q K
AEAqUTh -1 F2 LAt 5ol YIS YEFH AL, -2+ ol 37 2 I o 9] 7 A A H
Gebd U
WA 330 F7}.

WA 370 A A A start®} end= ) A str[start:end] A AFIIEE Z2AHH YT}

32 mQ
djo XN
tlo 1o mlo

3@ 1o o
o N, 1
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 subsro] H XA &A 538t A4+E YT o 73 g ek -1-& vkE
Tk

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
Return value: New reference. stroll A substr2] 2 ) maxcount 5 7F< replstr 2 v} 1 A3 U I = AA =
w3k s U o} maxcount == -1 B E S A2 I A TS 9 ) 51'1/] 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)
FUIE AA unis string@t VWL SFaL 2H2F 25, 25, Foll thall -1, 0, 12 ¥Fehetyth ASCIIZ ¢ 5
gl waredvk ADehE Ao] 74 £A v, ul ASCH £ A7k E305) o 4= A 2 #2498 1S0-8859-1
= 3 43 o,
o] T ol & WA 71 A kU

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. 5 U T E T A9 S =X 3} 8] I (rich comparison) 31 TS = 3 ES
Rheh ey o
o 9] 7} A S NULL
e AFAQ Hlu=Py TrueYPy_False

Z3S 44 o py_NotImplemented

0.

(
i)

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} argso)| A M| 214 AA S vt} o] AL format $ argse}
RAFEU .

int PyUnicode_Contains (PyObject *container, PyObject *element)
element 7} containerol| 2= o] JE=A) & stal 1of whet ot ARl S v

element="4Y 84 FUIE FALZ A A& oF Ut o g 7F 9o —1 0] vk Ul

void PyUnicode_InternInPlace (PyObject **string)
912} #string 2 A 2He] ol A Q1 (intern) T T QIAH: Sho] A §UTLE RA4DL 7hel 7] EIH W4
Z2m0f of Tk, Hswring} 22 71 E A EAAD ol 91O, fswingS 1A 02 AU} (o) A 4D
AA ) Fx A4S dLN7)L AE B EAE AAE) FE AFE SN AL Th, 137 308 Fsiring
W ER 1 Ad gUh(FE R5F S AU, (29 32 2500 B8] B olokr| 7 AA L,
o B4 E FE A4 FHGL AR L; TF Aol 273 Aol W 5F F AAE 253U Th)

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode_FromString ()3 PyUnicode_InternInPlace ()2 23,
A" (intern) A A FUTZE FA-E AA U, 22 b= 7H o] Aol JIE H FAE AA ol gk A ((&
99)) 222 Ba o,

834 EE AH|

MK

PyTupleObject
o] pyobjecte] AH L stoldl {7-& AAE Uebdyrh

PyTypeObject PyTuple_Type
o] PyTypeObject A2 ol 72 F2 UEP Ut sho]d A S tupledt 22 AA Ju ot

int PyTuple_Check (PyObject *p)
PFREAANALRE B N2 B AxdaW FL EAF UL

int PyTuple_CheckExact (PyObject *p)
p7HFE AR Ol AT, FE P A8 o Axdat oW 3 BeF

PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference. A7) len 91 HZ A A, A3l A| NULLS ¥F3HsHU o}

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference. 7] n 2 Al F= AA L}, A3 A] NULLS HESHH U T} /2 7H-2 slolx A A
E7Mg1 71 350709 C AARZ 2713 F Yt PyTuple_Pack (2, a, b)=Py_Buildvalue ("
(oo)", a, b)AEFsIYTH
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Py_ssize_t PyTuple_Size (PyObject *p)
%2 270l viek £ Q1B S o, S 7§50 278 Mg,

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
2 po) 27 % W T o] 27)= NULLe] oh 1 K52 el A ok F T olle] AAME 4 2
‘E%* ’5 Yot
PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}2] 7] = F2 9] pos 9 A9 = AAE wb3gU ). pos7 HAE
Bloj U, NULLS W33} 1] IndexError Ctﬂﬂ S A3
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}2] 7] = 52 9] low2} high A}o] 9] &2} ¥
NULLE MBI ol A& ol 8 HAA p(Low:high] 9 FEFUD AL 2oz Red el
= AE= A sy

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)

p7t 7Fel 7= 729 pos 1 Aol AA ool 3 F2E AAF U AFeHd 0= WU pos7t
HOE Hojud, -1S HH36t 3l IndexError 9 & A Zq g3t

FaL: ol g ol AT F2E (

¥ & Yt} (discard).

Aoy FEFE T AN FEol oln] Y FHA L F=xS

ook

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject >“0)
pPyTuple SetItem ()} H]ZSAIRE, o8] AAbs oHA] o M2 FE52S A& uf * b+ AF-8-3f of

o
otk
ta
=2
i)
£

Fa: ol ZAZ oo ot FRE (FAAL), PyTuple SetItem ()2} 28], Al F
=z =

£ w27 5 Uthpos Aol 4 R BE B2t r4gUTh

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)
278 24 o AR R S AUt newsizels FE) AZE Aol AT FES
gtal AR BE, AA o thal] F27F shubt QS wi vk ARR Sl oF U th {FEol Z=9] thE
OIU] ‘?—-lﬁ%iﬁfﬂ o] 215 AHESHA] mH Al L. TE S B EollA 74%1741/}301 Yt 12&%

2R ) FES BEL A02 AAHANL, B 6 B84 BAUG. AET
WU | wmL, <pol Aol o) ok B At et AAAA L e
“p7h 23 AR 7L uHR W el rpt 93 H Uk AsjsE, 12 WAL, pE NULLE AR L,

MemoryError Y SystemErrorE WA A YT}

int PyTuple_ClearFreeList ()
At E 5 (free list) & #1 5 Y TF. 3 Al

i
of )lr
ot
B[
¥
it
&)
g
s
T
I
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8.3.5 &AM A|RA A

]
of
:C'.l_i,
o
fa
=2

T2 A Al (struct sequence) A A= namedtuple () AA|Q C 5 7P%?J Uth & oE8RE
AT = e AA2YYLE F2RA ADAE UV: Hd, WA 54 F2A AE2 FS wEo]oF Py

=

PyTypeObject* PyStruct Sequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. oFejoll A H desc HloJE]E M2 T2A AEA FL w5yt 2437
o A"l AE pyStructSequence_New () 2 e 5 U5 U TH

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

gE cH o[o]

name const char * IZA A A T o] &

doc const char - AT ol o S ~E Fol qe ZIET ] AFo IS
NULL

fields PyStructSequence_Field| 2% 39 & o]&5L 7[Z NULLE 2= v g

* o gt 3 2 E

n_in_sequengeint to]H So|A EF I FE S (FEZAEE A
o
°

PyStructSequence_Field
FZA A2 BEE Ve UL LRANE2E= 522 232 g, R E Y= pyobject *
L HgYt} pystructSequence _Desc? fields Bl E

NeEeAE 243

g | Cc™d ofo|

=

name const 2 olgolvolgde EY FE5S W H Y NULL, o] 5°] gl AEHE
char * | F& W PyStructSequence_UnnamedFieldZ 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 22 Y X posoll Q= AAE S F U HY
HAAZL 335 A 5y Th

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)
TZA A AL pe] AP X posoll e BEE o= AP PyTuple SET_ITEM() 3 upR74A 2,
AL AR L ALVAE A& 7 AFE o Fich.
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FaL: ol ol i Fx2S (FH Y.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem () =53 u|a=E.

Fa: ol ol T Fx2E (FHUH.

8.3.6 Z|AE ZHA|

PyListObject
o Pyobiects) Au ¥ shol 4 B A A4S e L),
PyTypeObject PyList_Type
o] PyTypechicct ALEAE Tho M B AE BE UL o AL Tol i A20) 1ist o) 2L
AR AT,
int PyList_Check (PyObject *p)
p7hElAE ARG 2 AE Wl A8 g A e Ny
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. /3-23FA Z o] len 21 | 2|2 EE, A9 3d NULLS ®H&g U o}

3t leno]l 0E T 39, 9H3HE
PylList_SetItem ()2 AA| AAZ
E AHEBEA L Thol = AAE

2E AA L FE2NULLE APt mEtA BE 5 S
@@3}7] 7<4 Oﬂ PySequence_SetItem ()9} 22 F4F API S

=285 glsyth

Py_ssize_t PyList_Size (PyObject *list)

listo A B]~E AA| 2] Aol & vEuUT o] gl2E AR o e len (list) & F5HUTH
Py_ssize_t PyList_GET_SIZE (PyObject *list)

ol AL = PyList_size () o] A2 FA.

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list7} 718 7] = Bl 2 E ol A index 9] X 2] AA| & I3 =
257} ob]ofof FITF; 2] 2= 0] ol AR ES] 1942 A AE A S5k index} W HE Mol
(<0 TE+= >=len(list)), NULL= W35} 11 IndexError o9& A A s}

PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. 9| 8] AAF QQ= PyList_GetItem () |3 ZE & 2.

rﬂ
o o
<
.ﬂ
ﬂe
N

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
FAEL AP jndexol] Q= FEL jfemo 2 AATYTH AZsE 02 B33 YT index7t HY S
Ao ud, -1 Rkskear IndexError o 9] = A A3t}

i o otiemo] h F2E (FAL) JFL WE AN Pl aEo] o] gt Gl vh
CES R
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void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

o2} AAL Q= PyList _Setltem () 32 4] dutH oz o] d Y Fo] gle A g|l2EE A=
ol AFE Yt

e o) I2Eitemol| St FRE (FA|3L), PyList_SetItem()IE B hAE = FE st
FzE WA SFUthlise 2 i 1A &= FE2E FTE %‘2%;‘1%}

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
TFE iem e 2 A E lisr2] A€ 2 index ol 4H T T 45 8HE 02 WA Th AsfelE -1 0
‘6]-_1_’_ o 2] & ATt} list.insert (index, item) ol s},

int PyList_Append (PyObject *list, PyObject *item)

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 AFo] ol = AAES T35t g 2EE wiEgyr} A
95 NULLS HH35l 1 o9 E A A YT} list [low:high] o] sl@d YTt g AE ZoAHE9
A4 L 295 7] 5o

int PyList_SetSlice (PyObject *list Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low2} high AFo] 9] listEelol 25 itemlist®] WS 2 A3 YT} list [low:high] = itemlistoj
S & Sh O itemlis = NULL 2 5 S0, 2] 2l 22 0] 9] S L B (ool 2 A1), A SR o
<, Asfstd -1 ‘?}%ﬁqﬂ}. 2 AE Zo|AFES QA2 A UE A k5 th

int PyList_Sort (PyObject *list)
list 352 Aol AR th 4 F 5 02, AHSHE -12 RBFUTh o AL List.sore () %
FedYth

int PyList_Reverse (PyObject *list)
liss) FEE AN AAEUTh 4FHE 02, A 12 BBFUTE o AL list.
reverse () &t F5 Ut

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list®] W& £&st= A £ A& wtadUth; tuple (1ist) & 55

e},

int PyList_ClearFreelist ()
A B2 (free list) & vl LI T S A9 F5

B A 3.30] 7.

[‘

o
o
5
]
r]I
g
d
°
kS

8.4 ZiE|O|LA Z4x|

8.4.1 ElAML{2| ZHA|

PyDictObject
o] pyobjecte AH §L shol W BA L E A4S e T

PyTypeObject PyDict_Type
o pyTypeobiect A2EAE shol A A e] B LU T o] AL shol M AE9] dict s} 2L
AR AT

int PyDict_Check (PyObject *p)

p7hdict AR o] ALk dict Fo] A H FFo dAdHAW F

b
tlo

uhEhh o

112 Chapter 8. 14 ZHA|| A

N



The Python/C API, £A| B 3.8.12

int PyDict_CheckExact (PyObject *p)

p7hdict A o] A 4k, dict F ] A/ B P AT A= o 7 vk oh
PyObject* PyDict_New ()

Return value: New reference. M 22 ¥l &A1 8] & ¥I3+3} A, A9 sHd NULLS

19

31215 o,
PyObject* PyDictProxy_New (PyObject *mapping)
Return value: New reference. 9}7] A& 522 73A| 5= A& 9
£ WAFUT o AL AHoz ] £4 T~ o g
g oAb R T,
void PyDict_Clear (PyObject *p)
7z M ele] RE 7]k 42 mgu
int PyDict_Contains (PyObject *p, PyObject *key)
9X1 2 poll key7t 2= o] YA FAGUT po] F5F0] keyot dAstd 12 sk, 13 A
Fo® 02 WL Th o e W -1 WS Tk o]+ Thol 4 EBA key in potEE Y
PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p} 222 7]-7k %S 2 3st= A 9 A 8l & whahgh ot

Sl types .MappingProxyType 2|
My el =35 WAsH] A8l HE

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
gAY g poll val key 712 A J FUTE key= a4l 758l oF Ut 2182 959 W TypeError7t
AU At 05, Adofehd 1S ety th o] e valol E Fx2E FAA FFUth

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keyE 712 Agoto] A 2 poll val& A dFUth key: const char*ofoF Futh 7] AA|+=
PyUnicode_FromString (key) & AH§38to] RbsUth Agstd 02, Asstd -1& &Y. ©]
e valoll e 2 E FAA F5Uth

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. BV 8] pol| A 7| 7} keyQl A& HF3sU T key 7] 7} QLo d 9] &
A7 eHA] 9FaL NULLE WHER Y oL

__hash__()%_eq () MINEE TS5 =50
Al PyDict_GetItemWithError ()& A3}

o

S o 91 AP UL oY HuE douw
TAl 2.

>

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. 9| 2] & QA S1A] &= PyDict_GetItem ()2 W JUt} o7} &
A3t o 9l & AA 3t NULLS B Th 7] 7F glo W o9 & A A EHA] 93 NULLS W T

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©) 22 PyDict_GetItem ()} 22X 9}, key7} PyObject 7} obd
const char*Z X AH Yt}
o w3

_hash_ ()& _eq () WAEESE3TL YA EXYE AA & H== 591
AUt olg] RuE Aol tlAl pyDict_GetItemWithError () S AHESAA L.

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©) 212 3to] ¥ =5 9] dict.setdefault () &} ZH Ut £33,
g g poll A keyoll 3l &3l= 7k wrEgtU ). 7] 7} dictol] §L0 W, Zk defaultobj 2 4+ =) 11, defaultobj
Zhrgbg Uth o] 3w keyd SHAl - E 23] H A flol SHALE Fbeke Al ek

B7hguch

o 9]

A7)

rr
rlr
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WA 340 7}
PyObject* PyDict_Items (PyObject *p)

Return value: New reference. B A ] 2] 2] &
PyObject* PyDict_Keys (PyObject *p)

Return value: New reference. B4\ 2] 2] &
PyObject* PyDict_Values (PyObject *p)

Return value: New reference. B V8] pS] RE 32 X
Py_ssize_t PyDict_Size (P}Ob/ecr *n)

S At BB +2 WA

int PyDict_Next (PyObject *p, Py
gAML pe] RE -G AL

°l&=

OI

ol Bl & o] E YT} pposell 2 sf

5= PyListObjectE

Sl= PyListObjectE

+ PyListObjectd

g4 3t Len (p)
ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

S )

s

® =

35 o
wrEgU o,
4 ESFUh

2z5 py_ssize_t+, o] d o] AL

A1 2Fet7] 8] o] ‘%‘?3 A T30t Aol 027 27]51H o] of fhU T} o] s YA U e 9] ZF )
o] Z Weeli, BE Ao WuE 9o 73S wEgTh 7] ¥4 pheyo} pralues 7H7 7] 9}
@O AE Pyobiect - WS 712 AU NULL O 5 Y UTh o ES Fol MaE dzre B
& (borrowed) 21 U th o] Bl &l o] M Foll pposE WAt HFUTH o] g2 WF gA e 72 Y
© ZAL ehln], 727} S uEtE 2 @ mAlo] A% A Fuith
g =9
PyObject *key, *value;
Py_ssize_t pos = 0;
while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */
}
gAdE pe olg e o] d Soll A= S FUth 9 E & ol B ol E T uf gtS M AP st= A2
RFABHA YL 7] ol HAFA ok st AFFUTH o & 59
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)
3 AA bE olHHCE A, 7]-3 S AT a0l FAFUS be 9 HAY
PyMapping Keys ()&} PyObject_GetItem ()5S AQst= BE AA L 5 A5 YT} override”} 7o)
W, acll S 712 o] bol 4 AN 7)) 908 24, YA o gt A SE 717 9
ok o] F7HE U Tk AEekE 08 ke, of 217k WSk 18 wEgh o
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int PyDict_Update (PyObject *a, PyObject *b)
ol & Coll A PyDict_Merge(a, b, 1) & 21, F WA A=}t (keys) o] E El E7F |
PyDict_Update ()7t 7]-3k %2 AlA 2ol thsl] o] H & o] E 514 gk+=the= AW X]ﬂ 5HH, JJr
oA a.update (b) & -FARIUTE 4F8Hd 02 Whghelar, o ] 7F I sk -1S WY o

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq29] 71-3k o= g el ag BASFAY H Y ?:Mﬂr seq2E 7)-3k o ® ke o] 29 o]H Y
£ A% A4 o) el & AA o of gtk 5 7VthAmm%ﬂﬂﬂ%Wlﬂﬂoﬂd%
g ko A AT s dUth AE Al 0= ‘E‘J%‘mh"’—, o9 7} g8t -1 Wkt 558
shol -2 ol BT (32 3k A 9))

[*]

mlo
8

|

def PyDict_MergeFromSeq2 (a, seg2, override):
for key, value in seq2:
if override or key not in a:
alkey] = wvalue

int PyDict_ClearFreelist ()
A 55 (free list) = W5 U T A A FE5Y S5 vbSHoh
WA 3.30]] 27}

8.4.2 Zigh A

o] Ao A= setd} frozenset Aol U3t F& APIA tl sl ApA| 3] At ol YA 42 752
ZA AR T2 EE (Pyobject_CallMethod(),PyObject_RichCompareBool (),PyObject_Hash(),
PyObject_Repr (), PyObject_IsTrue(), PyObject_Print() W PyObject_GetIter()E
s yroh o vy FA A =Z =2 EF (PyNumber_And(), PyNumber Subtract (),
PyNumber_Or (), PyNumber_Xor (), PyNumber_InPlaceAnd (), PyNumber_InPlaceSubtract(),
PyNumber_InPlaceOr () W PyNumber_ InPlaceXor ()< Z383HT}h.

PySetObject
o] PyObjecto] A H 2
Feagend i
HE(B]AE x}z]— 1
OFFAE FIE A F
zAel7 Hrhe 4P E A

et} frozenset A 259 YE Ho]gHE &= d AF2F Ytk o] AL
AW FA O T, S5 Y AL WEe] 4d 2] W
7be] 71t @cﬂl/ﬂ pymcwbject&} vy o] FxA9 =+
e s Aok 90, W AE 4 AT B AN AL 2 EA] G
APIE 3] 58] oF ] Th

j=3
=

o

L.

ruE

PyTypeObject PySet_Type
o] AL glo]A set FE YEIN = PyTypeobjectd AA2HAJ YT

PyTypeObject PyFrozenSet_Type
o] AL ylo] M frozenset S YEN = PyTypeobjectd 12 AJ U Th
te W AA s aRE BE ol a Al e A A FE T AR, AR FhE BE
EEEEREET RS Sy
int PySet_Check (PyObject *p)
p7tset AU AR Fof A2 am o AT
int PyFrozenSet_Check (PyObject *p)
p7F frozenset AU A H o] AAE A F-5 WS}
int PyAnySet_Check (PyObject *p)
p7Fset AA|, frozenset AA e A H Jo A2 S A3

int PyAnySet_CheckExact (PyObject *p)
p7F set BRI} frozenset AR o)X 2 A B o] AdAaH A= ©

_,d
<
g
oY
o
r]I.
rit
)
i
v
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int PyFrozenSet_CheckExact (PyObject *p)
p7} frozenset AA o] A ¥k A B 753-/] OAE AL of

<
=
it
o
rE
e
i)
<
v

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterable®l] 2] &) ¥I3tH AR S T35} = M 2L set2 ¥ I‘/]- iterable-2
A28 8 QL HE) A nULL A 4 gL ch A Al A3, A NULLE W o,
iterable©] A= o] €] 2] & 0] o} ¥ Typerrror & SAA YU TH AAAE AAE BAL W= 38

YT (c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable©l 2] &l W13tH AA S Z 33 N 22 frozenset S ¥ Yo}
iterable> M| 2 -2 ¥ frozenset-2 WS 7] 93] NULL € 4= 5 Uth AFsHE Al 3 &L, A9 5H NULL
S w3 T} iterableo] A A &2 o] B @ £ o] o} t& TypeErrors 2 A 7Y th

set o]t frozensetd QIAEAEE 759 X H o A A &) thS S5} a2 E AT 4

9%tk

Py_ssize_t PySet_Size (PyObject *anyset)
set O] frozenset A9 Zo]E WUt} len(anyset) 2} S5 YTl anysero] set,
frozenset == A H o] AAAHAV} ol W PyExc_SystemErrors YA LYt}

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
o2l AA Q& PySet_size ()9 AR P4,

int PySet_Contains (PyObject *anyset, PyObject *key)
WA W 1S, AR A oW 0L, 27k HAHE -1& WBYUTE ol _contains_ ()
HAEL = 28, o] T4t WA B8535 A TS YAl frozenset © 2 A5 HE3FA] F5 U T key 7}
A B 6]—‘?3, TypeErrorS WA A Ut} anyser©] set, frozenset T A H o] A A~E AT}
ol ™ PyExc_SystemErrorE WA Al 7 U Th

int PySet_Add (PyObject *set, PyObject *key)
key & set QA 2 ¥ 29 F 713 Y o I 3} frozenset A 2H A2 & X3t}
A=

(PyTuple SetTtem()* D}—C Fro =297 A MEE frozenset 2] FFS A= d AL
¢ dsUth. AFeHE 0S, Aslstd 1S 3T Ytth key’t | Al €75 8HW, TypeErrorg
\:ﬂ-/\g Al AUttt A F 7o) gt MemoryErrorE A A Z Yt} seto] set o]} 11 A H &9
olA~EH A7} 0]-14‘1] SystemErrorS WA Al AUt
S G4t set o] A AH Yol daEsolt AL E & A B, Frozenset o]Lh T A H g9
P e R e

int PySet_Discard (PyObject *set, PyObject *key)
W 3 Al E W L2 e, B A e T (bR A U S g Th 08
H]—}\H B3 -1 wigshu o H AT 4 gl 7)o thdl KeyErrorE HAY /\] 71 A &
E7}55W TypeErrorS 9 A 7 3 Utk ghold discard () A ESE ]
3} A 32 9 A frozenset & & A5 W 351 2] F<5 U T} sero) Set oju 1 /‘1 = 53/]
PyExc_SystemErrorE YA A Z Ut}

whghal 3, o2 7}
U T key7} A
G oA 275
"7} o R

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] 51+ 4o AA| o tf st A} F=2E wE23tal, serol| Al A A& Al A
Utk Aafshd NuLL S WU o R 3ol v o] %lE‘H_,KeyErro S DA A YT sero] set o]t
I AE P a7 ol W systemErrorE WA YT

int PySet_Clear (PyObject *set)
7129 BE 84 TS v Yth

int PySet_ClearFreeList ()
A E5 (free list) = W5 Utk Al A F52f S5
HZ 330 F7}

whhI T

il
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8.5.1 g x|

atol ot A E H 7R Tt sy T
PyFunctionObject

ol AFEE = C F2A.
PyTypeObject PyFunction_Type

o) A& PyTypeObject?] AA®Aolm Sho] A b4 S e Ut Sho] A =2 T o Al types.
FunctionTypel & =&FH Yt}

int PyFunction_Check (PyObject *0)
07} &4 AA (PyFunction Type )W & WhagUth v 7] W4 NULL o] o}y o of gy Th
PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. = A A| code2} AFH A & AA S w3yt globals= 5o A
AT 5 A= A M7k e 9y g eolofof gyt
F= AAANA 7FAF U __module__ 2 globalsoll A 7} A & Ut} A}

o EAEYT o] BL
A8 Z2AENULLE 4B U _quaname_& 3459] o] £} 2L groz A4

7123k, ol = Hl o]

A4tk
PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

Return value: New reference. PyFunction_New ()2} BSR4, &4 AR 9] _ qualname_ o E

REEAAT 5 JEF YT qualname= F+Y I = 22| L NULL o] o] of U t}; NULL O] W,

__qualname__ SEZHEE_ name_ OoEFHEJ ZLZo=z AAH T

A 3300 7L
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&} ATH A g AV 8] & 1&gy}
PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. & AR op2| __module__ 2| E 2| HE & ¥istshyt}
EE o5& XTote AL oA gtold I =2 O AA 2 4FT + s Uth
PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. = A A op2] QA A} 7| 2 ZH-S ¥H3HshU o} o] &= QA R}e] F& o] U NULL
SRR
A A .
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
4 AR op) A7 71 B3k S 24 T T defaulis’= Py_one o] 1} 52 0] of o g k.

A 93 SystemError& SAAA 7] 31 -1 ¥HEHg U o}

PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. &5~ ZAA| opet AFH FE2AE w33 th o] A2 NULL o]} Al
SE EE ETER R

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. 5= 21 A op2] o] = H]| o] A2 Hk3t gt} o] 212 7}H Y - 1 2] L NULL
o] 2= 91t}
2T »8 .

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 systemErrorS WA A 7] 11 -1 wkakgh o)
8.5.2 QUAEIA HAME ZH|

A2"HA WANEE pycFunctiond] B3t @ ¥ o)W PycFunctionE S AA o A A3= =2
Ut} o] AQ PyMethod_New (func, NULL, class) &=L thA gk

o
oL
i)

PyTypeObject PyInstanceMethod_Type
°] nyypeObject Aabat ghol g AAad A M E Fg vepfuth sho]d Z2 T oll & =
A syt

int PyInstanceMethod_Check (PyObject *0)
o7 A2"dA vAE AN JFL HtEstUt (PyInstanceMethod Type F YYtTh. mj7] Wa4=
NULL©] ofy of of gt}

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. 2| QI2® 2 WA E AR E YT funce 499 F81€ AA A, func
PN PN RS S EE L S

PyObject* PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. QA" 2~ WA= im3} AFH sk AR & w3Hgh o

i
i)

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 2.5 AAME ¥ S} PyInstanceMethod Function () W32 E ¥ A.

8.5.3 HIAME 244

A=+ A2 E (bound) 4+ A AU PFINE=EE
A AF A 942 (unbound) WA = (F& & 2 A o eﬂgg uﬂ A

PyTypeObject PyMethod_Type
o] PyTypeObject A2H 2L FolA A E S YdEPF YT o] 22 sto]xl =215 of| types.
MethodTypeZ =<5 U Th

int PyMethod_Check (PyObject *o)
o7HHI A E AR L WBFUTH(Pyiethod_Type B YU Th. W7} M4 NULLe] obu] of of k.

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. M| 28 WA= AAE S8 F Ut} fun =9
HAEZFAAE o of & A2 AJUYTE funee= WINETFSEE Eﬂié
oblof oF ]k,

PyObject* PyMethod_Function (PyObject *meth)
Return value: Borrowed reference. meth Wl A =2} AFHH St A A & wiagh ot

£ AA o, self =
141:} self+=NULLO]

L_VE

PyObject* PyMethod_GET_FUNCTION (PyObject *meth)
Return value: Borrowed reference. 2% ZAAME 9 8}= PyMethod _Function ()8 W22 WA,

PyObject* PyMethod_Sel€£ (PyObject *meth)
Return value: Borrowed reference. meth W| A =2} AAH AA~EHAE vk}
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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 Al ZHK|

() AR oY 2nzo| N FE e WSS TASE o AP UTh ol H @ Wuieh e A3 A3
0 AR TE O QUL 8 o 7t A9 w29 %] Aol S WS A B S 9| Az
Aol S B2 L EH 1 Lol A2 8 A2 0 A4 o] ZE grol 48 ol w
A AR 9] A FE (de-referencing) = 4D whol = =2 R E o] A9lo] BRFUTH A2 A AFOE

]_
A2 A gsynh A AR = v ol F&8H A= ‘E%QHDP

PyCellObject
A A o AHEH = C 2 AL
PyTypeObject PyCell_Type
A A o B3 B A,
int PyCell_Check (ob)
ob7} A AR W S AT obi NULLO] ob] o] of gk,
PyObject* PyCell_New (PyObject *ob)
Return value: New reference. ob 3f< E33l= Al Al AR E vHE 1 wrEghy o} o7 M= NuLL € 5
9121k,
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] 8-S HF2H3FX| 9, cell©] NULL o] ofd X &} A AA AR &
5191 517) k45 o,

int PyCell_Set (PyObject *cell, PyObject *value)
A AA cell®] W& value= A F Ut o] FA 3tH Ao A gl st =5 A ZF T value
S NULL & 5 A5 Ytk cell= NULLO] ofy o] o Fhth; A A 7} o™, —1 0] Wiebg Yt ¥ 34,
0°] Wkkg vtk

void PyCell_SET (PyObjecl *cell, PyObject *value)
A 2 cel?) 9% valweZ BT R A2k 2G4 A 7, AL AT DA ol 701414

el E},cello NULLo] ofu o] of 3t Al 7 3] o oF 3t T}

SLE A7) CPython 79 A% Al AT 2 AAl & ob4 4ol Hol 9X ghe A s s
Jolel 2 terd Ut
PyCodeObject

5= AAE AW o LSS AR CTEA. o B9 W= AAEA MAD = A5UTH
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

8.5.
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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 vt ch =8| dS w7 913 ojv] 2= AA 7 4
28td, 4l PyCode_NewEmpty () & Ab&SHA Al 2. Hlo]E F —4 37t A WA= 7] o 2 ell,

PyCode _New ()& A5 TE5Hd A& stold ol #4542 5 s

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 () &} B]5238}A 9h, $] %] A& QA5 $] ek 7} ( posonlyargcount )

7k &y ek
2380 27}

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. 7788 54, 47 9 3 9l & 958 2 A W) 2= 220 kg
ot A3 F= AA S exec () Exeval () 3= AL EHYI UL

8.6 7|E} ZHA|

8.6.1 u} ZHH|

°] API=C X% gfo
o} H 4 o g l/:i
5t C

122 2o WY A VO (FILE*) A Yol o Est= WA 5L A A of] thek sfe] & 2 C API
Ay}, sl A 3014, -L‘r°‘JJr/\EE’° MEF io BES AHETUTE o] 52 29
3 H A G2 V0 flo o] A2 AUt ofefollM dste T ot Mz
E]Hﬁolj,dr-riowﬁ ZeH Wi e/ HuE AT AGUh AdA Z=& thAl io

PyObject* PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding,
const char *errors, const char *newline, int closefd)
Return value: New reference. ©]1] 4& Q= 5149 51 7|} fd2 sto] A 15t AA S w5} AR}
name, encoding, errors D newline2 7]%%};% ALg-317] 913 NULL @ 5 A5 YT bufferinge 7| 23S
A& A -1 A 5 ALk name FAS 1, 01 A M A TAL A3 5A4H Uk Ao A
A

A
NULLS 3k D‘r. ?_IXM] st A S A H 2 io0.open() T APAE FRIHAL

AA ] A=
APIof| T 3+ A 2] 3
APIo]| AN 2 31= A

: sholf A= o] AAAA WHY AFL AT Jome, 08 £29) 5 71 &Ate) EF
72 28 2AZ BT 5 AT (HE ol E Y o A 23

2 oY,
K
2

WA 3200 A : name A EHEE FA Gl

int PyObject_AsFileDescriptor (PyObject *p)
pet A 914 7 AE int 2 BT AAZE A, ghol vgkg Utk 294 ekod A4 9
Q]
=2

fileno() WAL QO THEUTH A EE MEA A48 Wa ok, 1 gol 39 74
go= wag o AAspd o 44 12 M
PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline ([n]) 3 55Ut} o] = AR poll /\1 stE2 elsyTh
%‘4[‘% HO]OO] 9471013}34 I
]

pe 9 AA YU readline () HIAEZ}F Y& 422 Ax ]ol
glo] 483 &2 el uth no] 0E T 29, nHfo| E o] A
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WD 4 gl Th F A4S 2R, 5 2ol 54 EUEW W #xg o] vEHg T T2l ihne] 02T}
Ao, Aol o Aglol & 2 AN, 3} Bo S =LA EOFError/h AT L

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
A g handler £ 5aff W7} M-S AL == i0.open_code () & WA QA F22 A A o dyrh.

handler+= & ©] PyObject * (*) (PyObject *path, void *userData) ¢l o], ol 7| A path
= PyUnicodeObject ¥ o] H 3

.
userData QB &= & 42 th = gE dgdoA TE5E S 9JormF o] XIHE
stol A AEfE A FxeHd < FH T
o] TLogrHog AFE Zo AFRFHEE, T AF ] A }(frozen) sys. modulesoﬂ gty &8 A
= O N ko DADAR-)
- T A=

2 O, 0]3 9 pyFile_ SetOpenCodeHook () ol o3t
3£ AT A A, L 1§ BRI AL 2195228 A9 S AU
B~

Raises an auditing event setopencodehook with no arguments.
w7 3.80] 7}

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
A A objE 3L A A pol “14 t}. flagsel A A1 Q5 = FLe S8 1= Py _PRINT_RAWYUTH Foj A H,
repr () AL AA S str () o] ZIZFUTh 4F5tH 05, Aot -1& W& oh; 2 23 o 9] 7}
AE YT

int PyFile_WriteString (const char *s, PyObject *p)
AL 55 3L AA poll FUTh 4F 5t 02 wHEstar, A
/d Pl %} 14 r,].

£

std -1

o

s o AR 8 ol 9 7}

8.6.2 2 E A

PyTypeObject PyModule_Type
o] PyTypeObject AAEAE Tho| A BE S YEFY YT o] 212 types.ModuleType & & Ito] &
Z2 I =&F Yrh

int PyModule_Check (PyObject *p)
p7 BB AR AL BE AAS) A8 o]w g BT

int PyModule_CheckExact (PyObject *p)
p7t 28 AA o) AW, pyModule Typef] A E F o] ofy

ns)
ks
o
r 17
b
i)
°
v

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ | EZ|HE 7} namelL 2 AR H N & 2AA S vyt =2
59 _ name_ ,_ doc_ ,_ package__ % _ loader_ ﬂEﬂ-ﬁ'—Eﬂ AL AUt (__name_ 2
A €] 8kl 25 Non file. AEZREE AT A2 T2 ALYtk

WA 3.3 =7}

WA 34004 H7A:_ package_ 2} _ loader_ 7}Nonel & AA S Urh

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_ NewObject ()2} H]5=3}X] 9 name ©] -1 Z = A A o A1 UTF-8
239" AL YUt

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module®] ©] 5 37+ T3 3t= YAV 8 A& ¥igtgUt); o] AA &=
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25 AAY] __dict_ oJEFREL} ZF U moduleo] E AA| (e EE AAS] AHE )7} oty
W, SystemError 7} WA 3L NULL o] ¥FEHE Ut}
L2 g __dict_ E Af £2A6A Til thE PyModule_* () 3 PyObject_* () &FE AHE
SHE R0l 24U

PyObject* PyModule_GetNameObject (PyObject *module)
Return value: New reference. module2) name FS vt R E o] Al 2sHA ALY, EA1E o)
o}y, SystemError 7} TA 3} 11 NULL O] 4l HE}
HZ 330 F7}

const char* PyModule_GetName (PyObject *module)
PyModule_GetNameObject ()2 B]S=SFA g 'ut£-8' 2 A FZ QP H o] &L vkdghyt}.

o
o

void* PyModule_GetState (PyObject *module)
REO (ZH), S Es A A g vrE EE5S 7t 2B Y NULLE WY o)
PyModuleDef.m_sizeS FZIIA AL

PyModuleDef* PyModule_GetDef£ (PyObject *module)
BEEo] vE0A pyModulepef T2 Aol that LA B L} 5 o] A ool ¥hE0] A A XS NULL
= RESHgh T

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_  Oo]E T HEE AR5} moduleo] T EH 31 o] ES
Ut A H A A AU FUIE FALD o] oFU |, systemErrors WY A 7] AL NULL& HHe
FUTh 284 oW FUIE Aol e Fa S MaRh ok

WA 3200 F7}

const char* PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject ()2} H]3FA T (utf-8° 2 A7 JH 3} -& whag).

WA 32K ¥ ¥ A : PyModule GetFilename ()2 A FZ P& ¢ Q=& 99 o)
UnicodeEncodeErrorE WA A UTH Al PyModule GetFilenameObject ()& AHE3IAL.

CZE

o]
fob

718

vE AAE AR HF WE (R B4 YR YL BH 2ol s
=7} PyImport_AppendInittab ()< AF§31o] F7FH) oA &3
extending-with-embedding & #2314 A] 2
2718} St B E Ao A2HAE PyModule Create () o] AE3t 23 ZE AR E vHsl Ay, F 9
T2A Z}Zﬂ 3 E‘}:i‘;‘r?f}oi (thHA 2713} & .3 5 AT
PyModuleDef
EEAAEUEE Y YR BE HRE B0k BE A9 724, ANHoR 2 25 o o
9ol 402 27158 Wt SR s
PyModuleDef_Base m_base
o] WH & 34 pyModuleDef HEAD_INITE % 7]|3}8}4] A L.
const char *m_name
PEECISES

const char *m_doc

Py_ssize_tm_size

25 Jelt A8 Ae0] ohd PyModule GetState ()2 23T 5 it REW R G
RFAB 5 YEuth o 2L oo Au AE e H A BES G e 22 A BT
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o AR N m_size® 71202 BIE ], BE A7 EF AAD o) (AohA
m_free 57} 558 Fof) sl AE Uk
|

Egol A JHE 7w 2ol AE JH =z HE A dstA dethe

F7hobd o2 AT BES T 27181 @ 4 Arhe Foln JEle] B e 37} v m e

]
°k° 217Ut oA 2713lol = S o] obd m_sizeZ} B2 FYTh
ZLA| 8 Y82 PEP 31218 FR3AA L.

PyMethodDef* m_methods
PyMethodDef 3t 8 7|€E & BE $F T4 Hol 8ol that ZAE. F47t led vy 4

1% Uk

PyModuleDef_Slot* m_slots
oA 27)31E 98 &5 Aol wl g, {0, NULL} FEo7 2gH U duA 273 88
o], m_slots= NULL©] o] of g ] t}.

WA 35004 A WA 35 o] ol =, o] W7 B NULLE AAE o, thg3} o] Ao
PEY

inquirym_reload

traver: seproc m_traver se
2§ A7) GC P4 5 T2 T A Pk DR A ¢
7] Aol (PyModule_GetState () 7} NULLES ¥F318 4= ¢)
A=V Ao 52 4 dFUh

inquir} m_clear
€ A9 GC A2l Foll =& A 2 (clear) F-1h, 2514 oW NULL. ©] ¥+ 2E AE|7t
5“45] 7] Aol (PyModule GetState ()7} NULLE P?_]—@_ J&Uth, 2181 Py _mod_exec
Tt AYH7 Aol 252 AFUTh
Jfreefuncm_£free
s A2 g9 A ol 228 it 283X O WNULL. o] &= BE AH 7 23 V)
Aol (PyModule GetState () 7} NULLE w133k —T— 2}%14 th, 28 2 Py _mod_exec &7}
A7) ol 52 4 Y&UTh

W NULL. o] &4 25 A7 95
ZUyth, 282 Py_mod_exec &7}

et BE AN A4 e e 4 9
FE2E AN g T otyE AU
PyObject* PyModule_Create (PyModuleDef *def)

Return value: New reference. def 2] A 2] ol wre}, Al & A A E 25Ut} o] A2 module_api_version ©]
PYTHON_API_VERSIONCS 2 M AW pPyModule Create2 () A8 32}

ofy

Utk o] AL (A 2718)) i shul, ohe

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def 2] 7 2] ol Wk}, API ¥ A module_api_versionS 7} 5to] Al & AA S
T UTH sl W o] A Fl Az ElH WA A eHA] O, RuntimeWarnings HE A

yo

Fa: o] 4=t BE pyModule Create () 2 thAl AFR8] oF St} &4 3] 22 8 ufj vl AF2-31H4]
AL
%713} So A vEE 7] Ao, 23 R E QA= d9tA 07 pPyModule_AddoObject ()&} 2L St &

ALg3te] A h
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)

S ARehe ohe S (Gud 2713 & 2 FeE AU o FHoE AENA FF REL
stol A R 53} o] vl 28k SR UTH: 278 55 A 7} wS o] A w o] A A (creation phase) %
#9174 vl 2] 218 WA (execution phase) 2. BEFUTE, 7 2229 _new_ ()% _init_ () WA=}
AR o,

deb 271518 g ato] BE oW RE T, o] RELS AFEC] obdUTh: sysmodules 2L 7] A 37
BES A AEE 517, A B E A 7F 501X T, o] A RE-S Ak 7pu] A S50 ALHUTh—Tho] W =
S opAAA QUL 7| RA 02, 2o oo A RS0l A ol RELS = A olo]of Ttk SLtE W A4
EOERENE dTFE 7 2 E4H=R2E 4=

£9] PyModule GetState ()&
2 e E Fda) o= A gy

ESAEQHZEHE AYE Aoz /g Uth b5 RES
2487 S2F U

|
oA 271315 8357 98, 2713} 4 (Pylnit_modulename) = H] o] QLA ¥
pPyModuleDef AXEAE HH33U T HE3tE 7] Aof], PyModuleDef AAHAE TS 4§ ALE-3)
o Z27]3}al of !
PyObject* PyModuleDef_Init (PyModuleDef *def)
Return value: Borrowed reference. B8 427} 3} =X 3 +& Snl2/ Hust= Svl24 27|34
solx A o] A ]t
def & PyObject*& N AE ALY}, of & 7} A8 8 NULL-S ¥y o)
B A 3.50] &7}
25 A9 m_slots M1 =PyModuleDef_Slot FZ A wjdE 7}&] AoF ghr}:

PyModuleDef_Slot

int slot
ofel 48 AHg 7

ofr
e
X
rx

[y

LSl 94, €% 1D.

’

void* value
<X Do) wpet 1 o u) 7t GebA =, €59

B A 3.50] &7}
m_slots | & id7} 021

AgsR LR BL

Y

£o2 FRaloF g

2y
jlles
::l,
m
i)
v

Py_mod_create
25 A AA & W7 8] TEH £ B4E AT o] 2 value EAE £ THEF 2 AHL

e g 7t Ak gt
PyObject* create_module (PyObject *spec, PyModuleDef *def’)

o] 4= PEP 4519 A9 H hE, ModuleSpec 1 AE A9 BE Ao E vt X & AAE
HEE3 A U of 2] & A A 813 NULL-S HHSHS] oF Sy o}

124 Chapter 8. 712t X AS


https://www.python.org/dev/peps/pep-0451

The Python/C API, £A| B 3.8.12

kel

xS AR FA0E 245 W ALY YAE B OE | B0% YEE D 4 AEF ]
NbEhE AR 7} pyModule Typed] A2BA A B E iUtk 92 E #A JEHRE 4AF 9
718 A Y= 3 RE HS AL S 4 5y} 28, PyModuleDef o] NULLO| o d m_traverse,
m_clear,m_ free,OO] 0]—‘41“[1 size; EE=Py_mod_create 0] 9] £F0] 92 W, PyModule_Type

ArEA T ulEE 4 gy o

Py_mod_exec
e Ads] Al 2EH e s A I o] AL 9t
&
H

int exec_module (PyObject* module)
o] 2] 7§¢] Py_mod_exec €% 0] A QA W, m_slors ¥ Aol YEh = A tHE A 2lg Yth
ohkA 2 7] 3}o] th gk ZhA| 3 W82 PEP 4895 FE s Al 2.

AH A

=
EI—'E oo b

3PS

ok

A
T

X

ﬂ-‘%}ﬁ] 27135 AHSE ] =1 ol ol A& ths Tt SEF UTE ol E2 AP AT £ e, dE
EEANE AR /‘E s ELH :’- 141;]' % % As 13}5e | PyModule_FromDefAndSpec»}

I“N'
N

PyObject * PyModule_FromDefAndSpec (P) ModuleDef *def, PyObject *spec)
Return value: New reference. =017 25 2] A 2] 2} ModuleSpec spec. 2 Al Z& AA & w5t o] A
module_api_version ©] PYTHON_AP I_VERS IONS & A AH PyModul e_FromDefAn dSpec2 () ¥
o)
WA 3.500 F7%

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
Return value: New reference. APl W A module_api_version< 7} 51o], o] A &9 A 9] 2} Module-
Spec spec 22 M| 2E AAE YT g o] A3 S JAE|Z e WA XA ko,
RuntimeWarningg A Al Z Yt}

231 o ?}—T——E EH—‘.:'——E— PyModule_FromDefAndSpec ()< Al AR5 oF hut}; 3413 & Q3
u}

A8 A 2

WA 3.5 =7}

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def’)
defoll A" ZEAY €X (Py_mod_exec)S A2 Pt

WA 3500 F7}.

int PyModule_ SetDocString (PyObject *module, const char *docstring)

module & = 2~ E 3 & docstring o7 A AT Y h o] & 4 = pyModule_Create Y
PyModule_FromDefAndSpec S A& 3}l PyModuleDefol A RES WE W] A5 02 S &4
Ut}

WA 3.5 =7}

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
NULL £ 2 functions ¥ 4 2] &5 moduleol] 7}t 718 320 o 3 A[A| 3 &L PyMet hodDe f
NYAE AR (B H BE O F 3 Bol Q) WlEo), C2 FH BE £ (F (funcions))
T gdidcs A WA i Hrr B {ir% TAlsHe, ato]d Fef 2o A" v A = 9f FASHA vE
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yrth. o] &<4+= pPyModule_Createl PyModule_FromDefAndSpecS AF&38Fo] PyModuleDef
MNEESUHE Aoz TE2H YT

2§ 2713 P4 (DA 27138 AHSIE A9 U R E A Rl A R L (A 27198
AgEE AL, B E 4 981 0 F4E AT 5 AT

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
name 2. % module°| AA| & F7FUth 259 273} oA ARG 5 = do AUtk 4%
Al valueol] Y3t Z2E 3 U o8] A 18, AZ23H4H 02 wiEshy o).

Fal: F2E FX = v d 9k 28, PyModule_AddObject () = 8% Aol W valued] F2 A4S
AUt
o] W3} 2k2 Fodof 3, ol A| TEFE= TV F O E valueS Py DECREF () 3 oF &

ST A8 o

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)
moduled) A% 455 name . 2 F AU o] B Gt REC| 718} ool A AT S ruich
el Al -1&, A&t 02 gt

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
moduleo] RS 45 name . 2 7V h. o Be) Gt BES 2713 BN ST S A%
Utk £2H42 value= NULLE ZUoF FHUth o2 A -12, 48 Al 05 Ry T

int PyModule_AddIntMacro (PyObject *module, macro)
module © int T E F7AF UL o] FFH FE maco A HF U A FE E o
PyModule_AddIntMacro (module, AF_INET)-& AF_INET 3t 7}A int A4 AF_INET-S modulel)
FAguk @ Al -12, 43 5d 02 Wk

int PyModule_AddStringMacro (PyObject *module, macro)
module®)] BAQ A2 = 7)8k o).

2E X3

Sk 278 @A A el e o) AR AR 258 4 Y AFE RES BEUTL o] U5 BE

Aolol thg Fxvow wE ANE 24T 5 U=F g

o) F4-5-2 ThebA] 271548 ALg3ho] o) BRI L A58 heUth ©hal Aejelx 188 mE o]
u s

PyObject* PyState_FindModule (PyModuleDef *def )
Return value: Borrowed reference. @A A €] Z 2] €] o] 3] def | A W&o ZE AAE w3yt
ol A EE AFR W WA EE WA 7} Pystate AddModule () 2 QB Z 2| Ae]of] A ZH o]
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SloloF BT Sl HE AAE 2 5 97 A 2 E Aefol o}2 A A A ko w, NULLE
sk o

int PyState_AddModule (PyObject *module, PyModuleDef *def’)
o] AgdE 2 AAE Adejz e g Aelo] A2 YUt o] Pystate FindModule ()& &3l
E AR o] A2 T 4 YE S G

OohA 27312 ALg st wtE R E o u F 47} QS Tk

;,1——‘1:]1?]— (BFA B T35 g o). ,] Z}A| X7]Q— T 7} -?PyState_FlndModule

deAeRde it
S SEs AT BAAY 2 el BATUD of Bor FE A AL AATEE R
A% AU T25AL, B3 Fe) A A AAD U gol el AP T RS xFow

tH 3.3 01] Z=7}

int PyState_RemoveModule (PyModuleDef *def)
defoll Al S0l 25 AAE el =8 Fejol A Al AZUTE ZFstd 02, Asfshd -1 whehet
et

B A 3.30] &7}

8.6.3 O|E{Zl|O|E] ZHA|

o] W2 7 7H €] t‘d% °]E1 dlol8 AAE Zil%?ﬂfﬂﬂ}. AR, N B2 olHE O HE __getitem () MIAES
A dstE Aol Ald AUt A= F2 8 AA S} FE A2 (sentinel) g AHE-8HAL, Al F 29 ZF
FEol disll == Egdﬂ, FTE A% gho] Wiskd wj o ¥ Eﬂ oldE FEIUH

PyTypeObject PySeqIter_Type
pyseqIter_New () Sp W Al A2 Foll thetiter () W o) & AAF F Aol o sf) whehd o H
g o] B A Aol th et @ A A

int PySeqIter_Check (0op)
op®] Fo| pysegiter TypeolH FZ EHFYTH

PyObject* PySeqIter_New (PyObject *seq)
Return value: New reference. Xt Al A2 A A| seq2t SHA| 25 3l= o] gl o] & W&yt A|Fa7)
MBI YA A4 A IndexErrorE €2 7] H ol & o]d o] Edth

PyTypeObject PyCallIter_Type
PyCalllter New()$titer () W& 59 7 Ax 4ol o3 nieka o] 5 &l o] 8 AA o o3t 3
bl jﬂ_
zl

int PyCallIter_Check (op)
op?] o] pycalllter Typeo]d IS E&FUrh

PyObject* PyCallIter_New (PyObject *callable, PyObject *sentinel)

Return value: New reference. M| 22 o|E]d| o] & B8] & 1412]— 1 AR v 7] WS callable-& v 7)) WS §lo)
BB G B e sol A E AL AN 5 eItk 2t BB ool Mol ThE BB L s o}

Ut} callable©) sentinel®} 7272 75 wI3Ha}H o] E] g o] A o] EEJ_% SRy
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8.6.4 C|A3EE A

(UAZHE) £ AA ) AR o ERES 71&she AAYUTH 2ASL G AA ) GAv o] A5

PyTypeObject PyProperty_Type
W HaadE 52 AT 3 AA.

PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference.

PyObject* PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
Return value: New reference.

PyObject* PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
Return value: New reference.

int PyDescr_IsData (PyObject *descr)
U2T e AR deser7t o] | ER| REE 71631 oW F2 WHIL, WA SE /&3t
AN S EAZ U descris 022 78] AR ofof FU T 25 24
PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.

_,d
rlr
v
oy
. F
vk

8.6.5 £2I0|A ZHA|

PyTypeObject PySlice_Type
Soholx Ao & AA. o] 2L Fol W AF| slicest ZHUTh

int PySlice_Check (PyObject *ob)
ob7t Setol A AR W FL &3 o) ob= NULLO| o} o] of 3t}

PyObject* PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. A1 R H FFo 2 M 2L &efol2 AR E vkag ) start, stop 1 step Tl 7
He = T2 o] 59 Eefola AR A EFREY oz AR Yth %%A NULL & 4~ 1o, 9]
7% Noneo] 3| A EFE ALEFUTE A AAE TG 4 §lo W NULLS ‘ﬂ'iﬂ;ﬂ"f]"/k

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step)
Z o] 7} lengthQl A| A 2E 71A 3Ho], £8Fo) 2 A A sliceol| A start, stop E step Q1 A2 E 74 3 U T}, length
Hop ZddAE OHTHE A8 gyt
A 0¢ AT, e 8] 44 90 18 VYU (A9 4 5 Shrhonee] o
A5z WBH A 9 o, olue o] ) ARSI 12 BEg th,

o] 715 AHg3tal AR = 9 A YT
WA 32004 WA Aol slice v 7)) W422] v 7] M= & o] PySliceObject * H U Th

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,

Py_ssize_t *step, Py_ssize_t *slicelength)

PySlice_ GetIndi ces ()& EWsHA AU TE 4 o] 7} length?] Al A 2E 7HE 8lod, Sefol A A A
sliceol| A start, stop & step QA A5 714 2 11, slicelengthol] < 2lo] 20 Z ol & A AUt U E Hojd
AE A= dnkEgto] 29 Xejet Gad WA o= gyt
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&5t 02 Whekskal, o ¢ o9 & AA st -1& ke Tk
3 o) T4 IV EZXRAT F P ANA2E AR A L AR HEF UL &L

PySllce Unpack ()& PySlice AdjustIndices ()9 2O & thAE o]of Tt} =

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}

ethgoz gAY

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

WA 32004 WA Aol = slice v 7] H42] vj 7] H4 o] PySliceObject* PH5 YT}

WA 3.6.19 4 ¥H7: py_LIMITED_APIZ} gzgﬂ o] AA] ALY 0x030504003} 003060000 (&
B3FA] 9F-S) Aol L} 0x03060100 o] A o ® M A9 oW PySlice_GetIndicesEx () &
PySlice Unpack () Z} PySlice_AdjustIndices () & Al&3l= a2z 2 FAH Ut 2 A} star,
stop X step= o] &) A FH 7 U}

WA 3.6.15E 9 A : Py_LIMITED_APIZ} 0x03050400KE t} 2 A1} 0x030600003 0x03060100
(ZF3HA 22) Aol groz 44w low pyslice GetIndicesEx ()& 1A ® §4 9 ch

int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
Zglol A A A Y start, stop U step T o] E] WS C A4 E FEF YLl PY_SSIZE_T_MAXHT}Z 7S
PY_SSIZE_T_MAXZ Z§3] £90|3,PY_SSIZE_T_ MINK T} Z-2 start 9} stop Zt-= PY_SSIZE_T_MIN
2 Z83| =o|, -PY_SSIZE_T_MAXH T} 2 step 342 -PY_SSIZE_T_MAXE 23] =Yt

A -1, 4T3 02 WEg ok
WA 3.6.19 37}

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t  *start, Py_ssize_t  *stop,

Py_ssize_t step)
A1 7 & length Z o] 9] A|AAE 7HG 31 start/stop S2Fo] 2 JQEAE AT T HAE Hojd U4
e dut Eetol 29 Aot dAHE YA o' Ryt

Sfo] 29 Aol & NSttt 3 ATt stol I E=E T E3HA] FUTh
WA 3.6.19] F7}.

8.6.6 Ellipsis ZHx]|
PyObject *Py_Ellipsis

Ttol® E1lipsis AA|. o] AA ol WA=t glssuth = 149 A-Asto] thE AR e} nprh A 2
A& s ok FULh Py _Noned} ufRA A 2 AZFE A 9 ‘4‘3}-
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8.6.7 MemoryView ZHR|

memoryview A= C £ W T AEI o|A~E thE Ao} A7 A 2 A 5 &= ol AAE =5

Iyt

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. ¥ ¥ Q1 E] | o] 25 A| & 35}= 2 A o) A memoryview A A & w5 U Tt} obj7}
7] 7V st W 5 Al-g& A W8k, memoryview A A= ¢ 7]/22 7] 7} 31, 1A ko ¢l 7] o] Ak
AFALe] A =Fof| whet ¢ 7]/ 7172 5 sy th

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. memE I ¥ ¥ 2 A}-2 3} o] memoryview A A& W5 Yt flugs=
PyBUF_READ Y PyBUF_WRITE & sty d 4 l& U th

WA 330 =7}

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. o1 W 3 FZ A viewS ZHAFE= memoryview A A & W5 Ut 7hast
HkolE W ¥ 9] B¢+, PyMemoryView FromMemory () 7k A 25+ YU th

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. W3 Q1 EJH| o] A E H o 3st= AAZHEH w29 A5 HA((C) U (F
ortran order ) & memoryview 2| A S TH5 U T} W E 2] 7} A5 A o] H memoryview A A= A2 W22 E
ZH Utk 294 ke |, BAHE o] W5 0] 2] 3L memoryview = A} HEO]| EF AR E 7He] U th

int PyMemoryView_Check (PyObject *obj)
A A obj 7F memoryview A A H FHS WU T A= memoryviewd] M H FEYAE TS

g},

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A& A} ¥ 71 2] memoryview 2] H]-g 7 EALE 9] 2 EE E8] F Utk mviews HFE A] memoryview QI
" rojop UL o] AR = FS ISR goemw A AAs ok FuTh 184 koW S E
@] AT

Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] ¥t o 2 St &= A F A A A o o] 8 = <A ¥ U memoryview 7}
PyMemoryView_FromMemory () Y PyMemoryView FromBuffer () &4 & 3tU=E WE o H
© ™ NULLES Y& o} myview= ¥FE X] memoryview 2~ E 2 of of S T},

+
ze,
fy

2

int PyWeakref_Check (ob)
ob7} F2 A} 22t A7)

=)
Y
o
rE
rit
ol
i
vl

int PyWeakref_CheckRef (ob)
ob7} 2% AR W 22 W e,

int PyWeakref_CheckProxy (ob)
ob7} ZEtA] AA W 2L WA,

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)
Return value: New reference. ob Z4 A ol tf &t oFak 2z AR & wragyct. o] AL
SHFAT MEE AAE B she Aol B A= s Uth 71 JFx AA 7wk
= AR w7l W9 callbacke ob7} 718 A - F ] S W= ZHE AA 7 45 Q)
w7 B wtolE o of sl=u], &Fet #FH 2 AR AHA 4 YT callback2 None ©] U NULL

A}

ook

=
4\_
5

e
i >
;% o
oy
i

b
xo o

1o, oy

o T
£ lo-

2~
T
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ok 0b7} kA Z2F 5 s AR 7} o Ak, callbacke] £ 21 ¥, None E+= NULLO] o1, NULLE
HF83t Al TypeErrorg WA I Y Th.

PyObject* PyWeakref NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference. ob 2 A of] o] F 2F3l 22 Z kA A A S vtE sttt} o] AL A A =
H2E EAFAT A2 AAE AYSE A0l 2 AL BTk A1 2eAl A e
= %Aqu} T oA w7 W4 callback2 ob7} 74RI A D W 4P ES W FelE A7

Ut shtel o) W4g wopEo]of s, oke 22 A A AU Tk callback S None
NULL A 4£x 9<% th 0b7} OFSHA IR 4 Jd= A Xﬂ 7} ok Y A W, callback o] =2 £, None
NULL O] oly ™, NULLS HF83} 3l TypeErrorE WA 1Y T}

(o, it
fr 2y it o

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. ¥t FZ (ref) 2HE FZ2 A A E vyt Zx7F g AolglA]
¢ro ™, Py_None2 WHshghth

i o] S A2 E AA o gidt W FXE gyt o= A& ﬁlﬁf\k 5= 5ok A A 7}
I E = g5S ¢ QS W E AL sk, AAof tisf &4 Py INCREF () & EE3HoF & ST

PyObject* PyWeakref_GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. Pyliecakref_GetObject ()& AR 2 of| ] AAS 3 8HA] k=

Maze Fdg Yk

o] A A AFg-of th 3t A4 8 A B = using-capsules & R 3HA] A L.
WA 3.1 F71

PyCapsule
o] Pyobjectd A B &
(void* ZAAEHE)S A
ZAEE ok EElA < = 3
THor 2y RE Ao H CAPI| AM2E 5 gl5Uh

PyCapsule_Destructor
A& ol tf 3t 517 A} (destructor) 29 3. o] F A Pt

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor % 2] 2] 0] pyCapsule_New () & ZFZ 34 Al L.

int PyCapsule_CheckExact (PyObject *p)
A7} pycapsuleod F& & EUTh

PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. pointerS 73 & 3}Sl+= PyCapsuled W5 YT pointer Q1 A= NULL©] ofd

T= Syt
A3 3hd, o 9] & A A 33 NULL-S g o)

name ¢ 7} NULL MWESP = P&ﬂlﬂi@icﬂﬂ%‘?%%wv}. NULLO|] o1 |, o] FAHd 2

destructor 21 A}7} NULL 9] 0}1/] , Aeol 3 E v A& < X}E =gy

ol &L REY JEFHER AR Y, nameS modulename . attributename & A A 3 of
th. o] g A 3tW thE B E ] PyCapsule Import () E A3t &S YXE T 5 5 YT
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void* PyCapsule_GetPointer (PyObject *capsule, const char *name)
Aol A8 pointerd 714G U Th. A5, ol 9] & 4453 NULLE W o,

name " 7| M= gl A A ol 53 H oA vl o o k. g ol A= o] F o] NULLO|H,
AL name’ NULL o] o] of Gtk ko] A2 C @5 stremp () & AHG5te] A% o] B2 Hla gt
PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
Aeol Add AA st A& vk ek Ao, ol 9] & A A s NULLS WHE Y o
€ o] NULL 9 AHE 2H= A2 A YU o] A2 NULL W& I =S v RS 8H7 syt
W33 s8] PyCapsule IsValid() W PyErr_Occurred () S AL A L.
void* PyCapsule_GetContext (PyObject *capsule)
Heol AZd A A 2ES WAl Adjstd, o 9] & A A S NULLS WY T
%0 NULL AYAEE 2= AL TP AU o] AL NULL 18 FEE ha B E A BEUTh
W &3] st8{ Wl PyCapsule_IsValid() W PyErr _Occurred()E AF&3Hd Al L.
const char* PyCapsule_GetName (PyObject *capsule)
Heol A A ol 5= NGtk Asfstd, o &S A A st nuLLe R o
40| NULL O] B8 22 AL BN AAUTE ol AL NULL WS ZES i BE oA BRI Th 9
St8] W PyCapsule IsValid() W PyErr _Occurred()E AFE3IH Al 2

]

011

void* PyCapsule_Import (const char *name, int no_block)
B2EY e AEYREANAC AA o st 2AEHE 2 E Ttk name 7} ¥4+ module.
attribute A8 ol EgHES AA o] 23 ARt AUk Lol A namee, o] E
AR A5 QAN F U noblocko] FojW, EE5A 1 BES JEE G
(PyImport_ImportModuleNoBlock () S AF-&3|A). no_blocke] AR oW, TES FHSA 4=
E 3ttt (PyImport_ImportModule ()< AH&3A).

935 A e 9 W poinier® WU Th. A5 3HE, 9] 445k 1 NUILE WHFU Tk

int PyCapsule_IsValid (PyObject *capsule, const char *name)
capsule ©] F &3 F e Jd A E FFF Y th + &% FH €2 NULL o] of ] H,
PyCapsule CheckExact ()5 3381, NULL©o] ofd ZAE 7} A F = v, W E o] & o] name
7)Mot AX Pk (FE ol 5= vlwste Wl e JH = pyCapsule GetPointer ()&
EE LR REN
Z, PyCapsule_IsValid()7} gL ¥i3sld, 2 & A2 A (PyCapsule_Get () L& A& s= R E
By ol sk S o] Aol HAFH YT

277} 25k ADE o] 53 QA3 00] o g W th 284 ghow 02 waghTh o
e AslarA) 25U

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule N -2 AEAE X AHE contextZ AT T}

3551 02 MBAFUTH o5 00] obd ZhS W o 95 AR FU T

int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
capsule W3- 2] 2}3) 242 destructor & 4 A g T},

3358 02 WAF L Th A5 00] obd g WS o 918 4 T ch
int PyCapsule_ SetName (PyObject *capsule, const char *name)

capsule | 5-2] 0] & name o 2 A A3 Th NULLY| o} H, o] 22 HeH Tl 2 FA 5 o oF grt.
W&ol Age o)A nameol NULLO] oty w, o] & s Al &t 1L W A= 3HA] o5 U Th

43348 02 VG TE AA5HE 00) obd g wHEsk o9 & AR Pk,

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule W 5-2] void 3 2 E] & pointer 2 4 A3t} Z QA E]+&= NULLO] o}d 4= 5 Th
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43 5H 0

o

S th A9iahE 00] obdl ke wEketa o912 A

o
o

Y.

8.6.10 M|L42|O|E{ ZHA

A o8 AAl= stejdo] Al e elE o|H#HolEl & ALY 98l AbEst= A Ayt dubHo s
PyGen_New () F=¥ PyGen_NewlithQualName ()& HA| Ao 2 T&3l+= A o] oly el 72 4 = (yield)
EE P R E DECE R SEeEN
PyGenObject
A el e AA ol AHEH = C F2A.
PyTypeObject PyGen_Type
A el ol B AR ol S B A
int PyGen_Check (PyObject *ob)
ob7} Al e ol 8] AAH g E8F Ut obe NULLO] ofy] o of Yy Th
int PyGen_CheckExact (PyObject *ob)
ob®] B o] PyGen_Type©|H F& F8F Ut ob= NULLO| oy o] oF it
PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame 21 A oY 7198k A} Ay @ o] g AA S & o] 3t} o] d4+=
frameo| 3t F2E FH Utk A= NULLO| o o] of Pt
PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame Z}A| ol 719k st A AV & o] g AAE whEo] ¥k33l=d], _ name___
I} _ qualname_ & name ¥ qualnameZ 73 3 gt} o] St frameol T3 F2E S X UT) frame

Q1A= NULL o] of] of of g T,

=

8.6.11 IFEI il

v A 350 F7}.
FEE A= async 7| ER AAE 471 vhgst= A Y Uth

PyCoroObject
g AA o] AHEE = C F2A.

PyTy peObject PyCoro_Type
=8 A7 3 she o A,

int PyCoro_CheckExact (PyObject *ob)

0b®] o] pyCoro_Type°| ™ #= NHA YT ob= NULLY = 5 U T

PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame AR E 71902 | TE2E AR E WS04 ¥t} _ name_
I} _ qualname_ 2 name 3} qualnameZ 73 3 Ut} o] St frameol B3 B2 E S X YTt frame

Q1A= NULLY = Y5 U T
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8.6.12 ZHEIAE B ZHF|

: WA 3714 W shol W 3714 BE
PyContextVar w PyContext Token YAl PyObject 3EQJEE AFE3}

// 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 3.70] 7}
o] Ao A= contextvars ZEE 913 &8 C API| tis)] AHAH5] A ).

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 & VeI = & AA.
PyTypeObject PyContextVar_Type

AYAE W5 P Uehls & A7),
PyTypeObject PyContextToken_Type

AdA2E A4 EZ 32 U= 8 A4,

g AT AR:

int PyContext_CheckExact (PyObject *o)
07} PyContext_Type Bol® %& EHF UL ok NULLO| oft]ojof FTh. o] B4t B4 42T
Utk

int PyContextVar_CheckExact (PyObject *0)
o7} PyContextVar Type @ oW F<& ¥ F U o= NULLO] oty ojof Ut o] e F4
43

int PyContextToken_CheckExact (PyObject *o)
o7} PyContextToken_Type g oI <& E2F Utk o= NULLO] o} ofof FUt}. o] T 4
AZ3ch

A AE AR B B4

PyObject *PyContext_New (void)
Return value: New reference. M| 2-2 ¥ AEAE AR & w5 U} o 8 7F @A 31 NULLE WHeHgy o).

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. AEH ctx A2~ E AR o] & EALE S dl5 Ut o 2] 7} WA 31 NULL

& W o
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PyObject *PyContext_CopyCurrent (void)
Return value: New reference. @A 2~H| = AHAE Q] 2 HALE S
HFEhgh o).

o=

FUth ol 7F ¢ sHE NULLS

int PyContext_Enter (PyObject *ctx)
A 2= A AHY2ER anE AATUTH AF Al 05 vESHL, ol 2 A] -1 ¥R o

int PyContext_Exit (PyObject *ctx)
cx A AE S 0| &g3)etal o] AEAES A g =9 A AHAER BEAPUTE AF A 0=
Whehstar, of 2 Al -1g Rkhehy T

int PyContext_ClearFreeLlist ()
AYAE WS Af 22 AgUth AD 5 45 £2 HAFUTh o B4E T4 AT R

S L2~ .
AE2E W g

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)
A AE WMo e AAFUTE 255 5o o] 7h B Y 12 WBs, grol g9
Apaglel o 8 71 A FA o ® 02 W ok

AU AE A4 B AE W, value= 1AL 71 712 ZE 7 H Ut AEAE B4 71 ubAE 2] 9o i
value= th-22 712 ZAUr}:

* default_value, NULL®] o} H;

e var®] 7]k, NULLO] o} ¥

e NULL
Except for NULL, the function returns a new reference.

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
Return value: New reference. Set the value of var to value in the current context. Returns a new token object for
this change, or NULL if an error has occurred.

int PyContextVar_Reset (PyObject *var, PyObject *token)
var A~ E W49 A £ wkenS W3Sl PyContextVar Set () 3% A9 A2 A4 At
o] e AT Al 02 ek, ol ¥ A 12 kU Tk

8.6.13 DateTime ZHA|

ThFS Gt A 2 AR 7 datet ime BEA Al G Ut o] I35 AME-SH7] Ao, 3Tl 31 datetime.
h7} Ao Z3E ofof 31al (Python. . h7F 2 FaLA] okFoll FYsIAHAI L), Eutd o g2 BE 273} g9
A HF pyDateTime IMPORT I EE T & oF gt M2 2= C —*.lzxﬂ o 3l L EE v} mjaz

o Al A8 = static W4 PyDateTimeAPIo| W& Th,
UTC A2 Eo] AM 2517 Y3t I =:

PyObject* PyDateTime_TimeZone_UTC
UTCE Y= A7t S ES 933y t) datetime. timezone . utcet -2 AA YU th

B A 3.70] 7}
g A AR
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int PyDate_Check (PyObject *ob)
ob7} PyDateTime_DateType F o] AU PyDateTime_DateTypel A B 3o &S S E 1T} ob

£ NULLO] o] 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 & 0| AU PyDateTime_DateTimeTypel A2 FojH IS =

9% 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 F o] AU PyDateTime _TimeTypel] A H do|H A& S8 E T} ob
£ NULLO] ofyjefoF 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 & °] 2 Y PyDateTime_DeltaTypel A H o] & EF5 Yt
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 & °] A} PyDateTime_TzZInfoTypel A H o IS E35H Y
t}. obi 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, &, 2 D nlo]|T&F 22| datetime.datetime AAE

shEghy o

PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,
int second, int usecond, int fold)
Return value: New reference. AR E d, &, 4, Al, B, &, vlo] 3 2 % 2 fold®] datetime.datetime
27 WEsh

WA 3.6 =7}

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 H A|, £, %, ufo] 32 2 % D fold9] datetime.time AA|E WSt}

WA 3.60 7).

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)

Return value: New reference. AR A 4, & D nfo]3 2 % & YElY &= datetime.timedelta AAE
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Wtk 27 ulo] 28 29} 27} datetime.timedelta Ao Fa) AHH W ol Y=
37t Uth

PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offset)
Return value: New reference. offset QX2 VGEFY A= o] & 0] gl A 2 = Al9] datetime.timezone
AR FeE
WA 3.70] 7}

PyObject* PyTimeZone_FromOffsetAndName (PyDateTime_ DeltaType* offset, PyUnicode* name)
Return value: New reference. offset Q1 A} 2} tzname name & 2 JEFY X = 114 2 Z A9 datetime.
timezone AAE =8t}

WA 3.7 7}

2R AR AN TS 2S5 3 2. AA= AH Fd 2 (718 PyDateTime_DateTime) & X33}
PybateTime_Dated] 912 0] of g th. Q1A NULLO] ohulo]oF 81, B2 AAEA eI Eh:
int PyDateTime_| GET _YEAR (PyDateTime_Date *0)

Foint 2, d-S &g ch
int PyDateTime_GET_MONTH (PyDateTime_Date *0)

Lo A 12771 o] int 2, ¥ & Wkghehy o
int PyDateTime_GET_ DAY (PyDateTime_Date *0)

1o A 317k 8] int 2, 4 & Rkghehy ot
SR AT AA NN BEE FE5E AR, AA= /‘1 = Bl
Adxdxofof gt QIAF= NULL O] ofufof oF &hm, &2 A A}
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *o0)

8 237k 9 int 2, Al & B o

int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)

058 597kA1 9 int 2, < W3 ok
int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *o)

058 597kA1 9] int=, 2 Wh&agy o
int PyDateTime DATE_GET MICROSECOND (PyDateTime_DateTime *o)

€] 999999 7} 2] 2] int &, w}o] = £ Hkskshy o

A AR NN BEE FE3= AR, A= A H F2E £361o] PyDateTime_Time] QI Ao of
T S22 NULL] ofv] o] oF 54 B2 FARSHA] kvl Tk

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o)
RE) 23717 9] int 2, A2 uEE T,

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *o)
05E 59714 9] int 2, L ¥a-3 ).

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
FE 597HA1 9 int 2, 25 ey o

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
FE] 999999 742 9] int 2, mpo] I & 2 & Whekgh ).

A7+ A e AR oA BEE 2E3= TR, QA= A H Z 2 3}slo] pyDateTime_Delta?] A

daojok gt} Q1A= NULLO] ofy o oF 3t & HAAVEIA] ¢ ;};M

int PyDateTime_DELTA_ GET_DAYS (PyDateTime Delta *0)
-999999999 o] A1 999999999 7} 2] 9] int 2, ¥ & W3- T}

B A 3.30] &7}

ox,

_H_

£ ¥ 3%35}o] PyDateTime_DateTime2]
Al 2

ShA] FF Ut
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int PyDateTime DELTA_GET_ SECONDS (PyDateTime_Delta *0)
HE 86399714 9] int 2, & & utad )

WA 3.3 =7}

int PyDateTime_DELTA_GET MICROSECONDS (PyDateTime_Delta *0)
001 A1 999999 7} 2] 9] int 2, nlo]| A B 2 £~E ks ok

WA 3.30] 7.
DB APIE 7R3l w59 W g vjaz:
PyObject* PyDateTime_FromTimestamp (PyObject *args)

Return value: New reference. datetime.datetime.fromtimestamp () 9

EZ 2 A datetime.datetime AAE grE 1 WSS o}

PyObject* PyDate_FromTimestamp (PyObject *args)

Return value: New reference. datetime.date.fromtimestamp () o] AE3dl=d At AA FE=2

N datetime.date A E W& WSS O}
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CHAPTER 9

=7\t mro[de|Mojd & A8 =

= API &4E A5} 7) Aol Py _Initialize() @4E
T4 %??%E°ﬂ9]ﬂ14tk
x A<

— 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 ()
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— Py _IsInitialized()

PyMem_GetAllocator ()

— PyObject_GetArenaAllocator ()
— Py_GetBuildInfo()

— Py_GetCompiler()

— Py_GetCopyright ()

Py GetPlatform()
— Py_GetVersion()
s w2 E:
— Py_DecodeLocale ()
o W R A}
— PyMem_ RawMalloc ()
— PyMem RawRealloc ()

— PyMem RawCalloc ()

PyMem_ RawFree ()

A3 oL S =py Initialize () Ao &3 H ¢t Utk Py EncodeLocale (), Py _GetPath (),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath(), Py_GetPythonHome (),
Py _GetProgramName () B—J PyEval_InitThreads ().
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int Py_BytesWarningFlag
bytesU bytearray® str<, = bytesE intd v & u] ZE L3Pgyrcth 28 I A Y
2o oee a_}sgzm e

b gHoE AT

int Py_DebugFlag
TE 247 Uud 28e AUTHAES A8, A9 g4el 9 2 h.

-d %413} PYTHONDEBUG 37 W42 A3 g Uth

int Py_DontWriteBytecodeFlag
0ol obd gro® HASHH, soj W& A2 BES YXEE Tl .pyc 39S 28 814 5T

-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 $+7 W7} vl o] QA g2 F2+4

ZY17}00] o} M, PYTHONHASHSEED 3

int Py_IgnoreEnvironmentFlag
ARE 4 s REpYTHON: B | (& &

B9} -1 §HoT A4H

int Py_InspectFlag

int Py_InteractiveFlag
-1 t'/\:] oz /37(—]%1/]1-/]_
int Py_IsolatedFlag
Ael RE2 stoju g AP FUrh. 42 REO|A sys.pathe 2T HEL UHE = AFE A
site-packages U] & E] 2] & Z 351 R] k5 Tth

Tgdoz 43Pk

W 3.40f 7}

int Py_LegacyWindowsFSEncodingFlag
2] 17k00] obUl W, 5k Al 2l 913 UTF-8 91

PYTHONLEGACYWINDOWSFSENCODING 37 W=7} n]o] 91|
ZRA 8 U 82 PEP 5295 FZ 314 A
M dE
int Py_LegacyWindowsStdioFlag
ZP27100] oYW, sys FF 2EHES
PYTHONLEGACYWINDOWSSTDIO &7 W47} Hlo] QA & &
A4A 3 Ul 8-S PEP 528 2231414
7HeA 9=
int Py_NoSiteFlag
B E site YEEQ} o]of 4uk
siteE HAAo7 JXE T U=
SEHAIL).
-sgAo® AU

3] WindowsConsoleIO Al i0.FileIOS
ez 945w 12 44 ok

int Py_NoUserSiteDirectory
1% " site-packages <I1%1°1¥ sys.pathol £7}8H7] gtk
-s9} -1 4, 1231 PYTHONNOUSERSITE 374 W42 AAF Uth
int Py_OptimizeFlag
-0 23 PYTHONOPTIMIZE &7 42 AAF Yl
int Py_QuietFlag
O3y ReoA e A &AW wAIAE
—ggAo s ARH YT

B A 3.20] &7}

Agg .

9 sys.path®] Abo|E F& A0l 242 W BT th £ LEof
oo 3t 242 M BAHFUT (=2 A HeIW site.main() S
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int Py_UnbufferedStdioFlag
stdout I} stderr A~ E B2 W 7 8 s A 3}

-u 243} PYTHONUNBUFFERED &+

ZA g T
2 438 Yth
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int Py_VerboseFlag
Egol 2734 ujuich, 2= %ﬁﬂ(-ﬂ'%‘“éo]‘/}lﬁ%—‘?- : :
IAYZoH, Bes AT o AAE s 24 odol A wAAE A FUTh ET F 5 A
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void Py_Initialize ()
stolx el Z 2B § 2713 th FholH & WAshs 58 TR I A &=, thE 3o H/CAPI &
Ag87] Aol T3 oF Fith; B 74A o8l so] 1 15} A€ B2 AN L.
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o] S+4= initsigs7F 101 Py_Initialize () A3 A5t} initsigs7} 00] A, A|1d A 8] 7] 2] 27]3}
o

552 AU, stoldol W4B W F88 5 A&

int Py_IsInitialized()
Sl e xelE 219 5o W 200 obd) & WHAD, 297 o A 0 B,
Py _FinalizeEx() 7}Eg%—?« - Initialize ()7} A 22 w 7}A] A AL vlsdty o).

int Py_FinalizeEx ()

Py Initialize ()9 T4 mto]HM/C API & Ao o3&l 38 RE 27|35 A3 H A5,
Py_Initialize ()l tfgt UV\]‘%‘ié O]—.— u].‘: o] A RE, op 2] A A] ¢F2 BE A H QE Z 2] H
(o}#] Py_NewInterpreter ()5 ZAZIHAI ) E A ATUL} oA 7, 0]7}]% o] % Qe Z g
7l @833t RE R E ARG U (WA Py_Tnitialize ()& A E&3HA] &401) F HA =
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o] Wl o4 TEH W A 4554 2 5 Fth 3§ meage| py_Tnitialize ()9

01z} ¢l o] ZHAF o] Wl E cpython._PySys_ClearAuditHooks & A A YT}
B A 3.60 &7}

void Py_Finalize ()

O] AL Py_FinalizeEx ()2 o] W3} T 85 & Wk ghg FAIgt= WA 4 Yt

9.4 T=EMA A Of7H Ha

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

ol FFE (EETTY) Py _Initialize () Ao &8 oF FUth str.encode () oA 2} 22 o 1]
2, 5F 100 AHZ A3 ole] A2 E ARZ Tt
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void Py__SetProgramName (const wchar_t *name)

(Z29t) o) A4 py Initialize ()7t AL 08 257 Ao 25 o] oF ) QAE =& E
ANA Z2 I main () Foll hetargv[0] AR g dHFUTH(Qol= FAE HEg Y.

o] A4 W& WAsHA k5T

Hho| E At & t) 29 3to] wehar_* £A2g @l Py_Decodelocale ()& AHE R

wchar* Py_GetProgramName ()

Py _SetProgramName () &2 AARE Z2 3 o] F ol 7| 2 g wiaghch widts FxE2 4=
AZ2E 7 AUt SE3 2= #E 30 G F Yk

wchar_t* Py_GetPrefix ()

AXE ZHE SHA shd ol et prefix g SEFUTh o] A& Py_SetProgramName () S & A7 4
=209 o3 AR 8 WY oje) BT FHL 5o AH Uk o & Sol, 213 o] £o
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A2l AUt 52 A4 ke S A A = e H Ut ol = 249 S akefiled) prefix M2} UE
Al configure 2T HE Q] ——prefix QAo |Gt} o] ZE2 5to|H T oA sys.prefix®E
AEF 5 Aot FH 2o AT FB AU TS BEE B AAA L.

wchar_t* Py_GetExecPrefix ()
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A 22O o] 4R B4 Ao oy B2 T3l spg U ol E S0] 227 o] 7]
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wchar_t* Py_GetProgramFullPath ()
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const char* Py_GetVersion ()
of Shol A QLB =2 o] WAL M Th o] AL The T 2L EAG AT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

A WA o} (3 WA 2502 EA7EA) = @A shol i MAYUTH Ag A B npAEE 7R
WA L HAQUT BE8E 2L B4 4G4 E e AUTh SEAE @S S ANAE
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const char* Py_GetPlatform ()
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FAEH, 27 AEZ A0, T FHA F A A7 ES U oA & 591, Sun0S 5.x 2L % 3= Solaris
2.x9 AL 7FL 'sunos5' Y Uth Mac OS X ol AL, 'darwin' AUtk A Lo =, 'win' YTk
U E A2 AA AZAE MU SE34E 3 AN E S E Utk o] 2 oA
FT oA sys.platformO 2 AR 4 5T

const char* Py_GetCopyright ()

A stolwl v Ao 2 A ALY EALL WA A8
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
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const char* Py_GetCompiler ()
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SeE AL AA AGLE AR YU TEAE G2 FAAAE S AU of 2 ol
FT o M sys. ver51on4 QB2 AlZFUth
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PyRun_SimpleString ("import sys; sys.path.pop(0)\n");
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void PySys_SetArgv (int argc, wchar_t **argv)
°f ¥4+ python AE Z 7t -T2 ANAHA Gt & wdaepah 7t 12 2 A 9
PySys_SetArgvEx () A& 25}

Hlo|E £2AE & YA Q8] wehar_* £ A9 A&l Py_DecodeLocale ()& AHEFYTh
W7 34014 W72 updatepath gk2 -1l w2t o5 Yt
void Py_SetPythonHome (const wchar_t *home)
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Hpo|E £ S Y Z QG 3te] wehar_* A8 S @EH| Py_DecodelLocale ()& AU
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sholl ALl el AAS 2 s G G B 2 stold 2292 A3 A,
shol 4 Aol QABIA N 257 Aol AA AH| =7k B Aok s Ao Sl me]H % 5e GlLoleha
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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.
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o] AL w9 AukA o]0} A] o] & Tl 7] 915 B Ae] W22 EAFU T

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py BEGIN_ALLOW_THREADS uj
Py END_ALLOW_THREADS RIS
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e
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>
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99 BEe thg HER HFPYch

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);
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PyGILState Ensure ()@ PyGILState Release () &4+v o RE ZFAYS AEo 2 =33t} C
2 E A Tl WS TE3HE ubF o FETE o2y Bay T

PyGILState_ STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction () ;
/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

PyGILState_* () ¥+ (Py_Initialize () 98 Ao 2 W) AY A Z gl g 3hhut il
AT FIFAA L. Thol A 371 AT BB G et AS A WA B (5 Newlnterpreter () B
AFEEIA), TS QB Z 2Bl 9} PyGILState_* () APIE 233l 22 AU A <5t}
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9.5.3 fork()Oll CHgt 2| ALSt
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B8k ol 2 o] i = 5 shuboll o 3 w2 el 7t ‘ﬂé%@# JFUTH PyOS_AfterFork_Child()<&
ot &5 At AN P 5 Qe A2 obdyth
D}%E%ieﬂEﬂA}a}ﬂv}%A}@%EE;}CPythonﬂ HEFY e 7} os . fork () 9 upR7FA| 2 A A 51
e ojoF &g | Fth o] A2 dA AHZ EMD}%E%PyInterpreterState ﬂ*zﬂoﬂ &8k
tT}2 B E PyThreadState 7“2112 ol d gl Al o] A sk ZS Y dth o] A} (m <) AHZ e HY
S5 5407 Q3l, fork () &= CPython o el o] Al 27314 Az 2§ o (W) 2d =Rk
FTEFH ook UL §U3 Q= exec () 7} 1 T 2A] TEEHE= ALY}

T2 C g Z=8 A48t Ay stold 22l Wad w 7P drbd o g AR s = 3 g duth:

43 AEE UEhUTh 22 e meEe) 43 sdEs
2E B9 % /P4 OHE 3 FEL o o TRANE T Wik gk

OE QHzEe £% 2 St Ag A B R, 29 3D 7S ST 2L mR A s JEE
A9 s, Agolt ol R AE FRHA dFUTh A AHmH £ ofd AHzHo| &5

AeA o FA Rl BE 2= A FFH Uk
PyThreadState
o) A8 FRE ©d 2d =9 FHE Ve UTh 98 T8 tlolE W o] A=) Az
A E 718] 7] = interp(PyInterpreterState *) ‘?:] Utk
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 37004 WA o] Fs oAl Py_Initialize () o] 93] SEHOA, AHELHEAH ST
27 93U
WA 32004 WA o] e Tl Py _Tnitialize () Ao 22T 5 JFUth

int PyEval_ThreadsInitialized()
PyEval_ InltThreads ()7VEEFHe™, 00] ofnd a Hkgketu ot o] = GILS B/31A 94ar
SR ol i) A E Dl A AP B e ) A A%
WA 3704 HA: GILL o|A| Py_Initialize ()ol & 2735 Uk

PyThreadState* PyEval_SaveThread ( )
(THEPTH) A Az & AL 29 = AE|E NULLE A A A3, o)A 28 = e
(NULLo] ohg U Th & ¥R Th 2 o] RS0 AThe, AA| 2 =7t 52 5ol of Y Th
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void PyEval_RestoreThread (PyThreadState *tstate)
(5 5IThel) A9 OIE 22l E §2 3553 28 = eI NULLo] ob]of of Shic mare 474 Tk
= o] BHE ol AThH, @A) 2A 7 ol & 2554 ghokolof FuTh 1A ghow w A AElh BAY
U,

Fa: dede] stoldEAlo]d B off 2 oA o] FrE T ESHH, 2 =7 stol Ao o whE
]2 7] U= /\31]1:7}%3%\4@ AR k= TEE WASHH W _Py_IsFinalizing() ©]4}
sys.is_finalizing () & AF&3}o] o] &5 TE317] Ao JdH=Z g7} ol de|Al o] A =12

A Fele 5 gtk

PyThreadState* PyThreadState_Get ()
A 2= AR E Utk A dH 2 52 Bidfof guth dA A= e 7 nunnold
2 g A ¢l ol 2] 7 g e o (:LEHH T =27t NULLE = E.‘f‘ﬂ%‘ 227 lssyh.

PyThreadState* PyThreadState_Swap (Py ThreadState *tstate)
A 2= Al E A A sstare(NULL Y = Q5 U th 7F Al g ot 28 = Aejet 2otz dynh A9
AT melE) £& 1 7ol ok shul s A A e L.

e et ads 24 A3AE S, A8 dE e T8E A F5UTh

PyGILState_STATE PyGILState_Ensure ()
A e =7t spoj o] A Fejut Ao dE =] =3 #A Qo] sto] W CAPIE 258 &4 7}
Q= o) o] AL 71‘ i%ol PyGILState Release ()] et T &3 & o|F &= 3t 27
C°ﬂ/\1 Aot wE oA W 25 5 g Utk dRbH o2, A = AE) 7} Release() A0l ©] % 2 SHE

UE =3 PyGILState_Ensure ()& PyGILState Release () % Z7bol| T2 ~d = 3 APIE

/\}B—%‘ T 3l ’“HDP o8 E9o], Py BEGIN ALLOW_THREADSS} Py END_ALLOW_THREADS U] 32 9]
A A A2 S8FEYTh

ukg gk PyGILState Ensure ()7} ZEH QS wWlo 2= Aejof st EFHT (HE) o,
glol o] e Ae ol Y= 2 3t W PyGTLState Release () & A@E ook gyrch A7 & o] &
L5 HEgE, o] AEELS 2%@}—’; FE5YTE- PyGILState Ensure ()] tigt 2} I1f &2 A4 Y
PyGILState_Release () gt T &8 f38) HES A F5N oF gt}

7t uistgd of, 44 29 =+ GILS B3t °‘-4-4JJr | TEISET S s Aue

A A A eH YU

Fa: depde] sfeld Aol 2wl A EofA o] F4E S ESHH, 2d BT} sto] Ao E W
AR A gyt 2H =7 SRPUTE HA e #lW _Py_IsFinalizing() o]t}
sys.is finalizinq( )= AHEete] o] &4 E S 2317 Aol AEZ g7 stold Aol =L

A Fele 4 g5yt

void PyGILState_Release (PyGILState_STATE)
ol Hol &5 T BE AL HAF UL o] £ Fol, shol AL Ae): P pyCILState Ensure ()
% o] A7} 2L UTH Y QutA o7 o] AElE TE A1) A E XA olA], GILState APIE A}-&
Foh,

PyGILState_Ensure()o] 3 BRE TEL 28 ~g ToA PyGILState Release () th3t &
342 ol FH ok Py th
PyThreadState* PyGILState_GetThisThreadState ()
o] 2F =9 AA A= lEH £ 7S Utk A 28 =0 A GILState API7} AF8-5] A] 929k S ™ NULL
a ‘ﬁ%ﬂ A5yt i 2 =o)X 2F 28 = AFE] T Z (auto-thread-state call) o] 3 = #] ¢F2
T =, W ag == 4 o8 st A= AE 7 5ol FostAEAI L. o] AL T2 E—‘?*U]/XJ‘:&
e,
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int PyGILState_Check ()
A AYE7GILS HGola 9gow 18 ukslslay 18 %] ¢
BEE2YEANMH ZEST 5 %
wjuk 12 WEg U Th o) 2
gl §88 4+ e 47 9l
Gow oA FAFEE & 5 YUk

B A 3.40] =7}
O azs detdog 33 Au|FE glo] AFSE U Jho] A A v Z oA ALE of| & oA A 2.

Py BEGIN_ALLOW_THREADS
o] MlZ 2+ { PyThreadState *_save; _save = PyEval_SaveThread(); & EFF Yt} o
£ 257t 23E 2ol FFAHAIL; AW E & Py END_ALLOW_THREADS Wi 222} G %] 3l oF
gyt o] I 2o gk AA T &2 9 E FRIAAIL

Py_END_ALLOW_THREADS
o] ] 2 2 & PyEval_RestoreThread (_save); }& E&FAF Ul 2= =257} 23y
GO L; o)A Py BEGIN ALLOW _THREADS WlEE 2} A X8l oF &t} o] v = = o tf 3F AHA| 3
&2 A E FxgdA L.

A 02 RESH . o] ¥+ opF ufj Lt
7 A GILS HF3dt1 92
AE2EVvEe &5
HE AU 28 A

Py_BLOCK_THREADS
o] W] 2 & PyEval_RestoreThread(_save); & &ZFF UYt: 2= =Z37 9=
Py _END_ALLOW_THREADSS} 553Ut}

Py_UNBLOCK_THREADS
o] 32+ _save = PyEval_SaveThread(); & ZFH UL o= FZ3J H, Ao gl
Py _BEGIN_ALLOW_THREADSS} 53T},

API

©
o
($)
>
3
A

i
+
rlr

B Y Py Initialize() o]%o] &% o]of gt}
TN WA Py Initialize ()% o)A GILS 27188t}

z O
r>~‘ o

PyInterpreterState* PyInterpreterState_New ()
A Az el E AE AANE HEUT. A Azl £ HGY
522 Ao orotE WA T 5 AL UIth

o1z} glo] ZFA} o] W E cpython.PyInterpreterState_NewES WA Al U tTh

e

AA T

rlr

Q
a

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)

Azl A8 AAE s Ut Ao dEzey S22 5T 22 gyt de = dEE
PyInterpreterState_Clear ()o] i3t old T& =2 ZH"‘% 5] RofoF Tt

PyThreadState* PyThreadState_New ( PylnterpreterState *interp)
Fo 2 QE e E AA ) Fok A 2= ge) ANE WU A dEzelH S HaT B
QAT o ol T e B2 AP ssof shEl MR T+ 5 yITh

void PyThreadState_Clear (PyThreadState *tstate)
28 E AAe RE AEE LAY A JdB =B 55 HAfsfof

void PyThreadState_Delete (PyThreadState *tstate)
28 = A AAE S FUnh A dHzgH 5 H5d 2 gsdth 2d= dHE
PyThreadState_Clear ()] 3t o] d S &2 A AT Y ofoF gyt
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PY_INT64_T PyInterpreterState_GetID (PylnterpreterState *interp)
Az H o] A IDE R th 2 A skt o 2 73 sk —10] ke 3 of 2 7 A A U o

WA 3.7 F7}

PyObject* PyInterpreterState_GetDict (Pylnter prererSZate *interp)
Az B tlol g7t AE = e 9 e & eyt o] &7 NULLg HEEHs o €]
WA FYT BEAE Az HE ST E AT S ok A4S ok G ek

o] AL o] | Z | B H AH A HE A A3= g AFR3) oF 8f= PyModule GetState () S thA)
s Aol obguth
B A 3.80] &7}

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. o] 2y =4 /“‘EH ARE AT = g9 E gt
-2 241 2o Ael & A GSHe B ALE S T 718 ALESIoF ST A4l 28 AEE AE
o o] FE T = FUth o] ¥ NULLS HHEheld, ol 9 = WA SHA] F L T E A
o= e & A 4 STk AR E oF Tk,
int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
2= n571H g Ao & BB AU id A td 2820 2= id YUt exes T
Al o 9] AA YUt o ‘%‘?t excol et o FxE FAA Utk <3 &= WA HE
o1& 2T A C ARE Aok YT CILE HAH AR TSI oF Fich. 99 2ol 4o
B T AN 02 1o)X e, A9 = idE 27 £8hw 00] H U T exc7bNULL e, Ae Eo
sl AF 5 @ﬂﬂ ZHRAEE) AU o] AL o9 & oA s

WA 3704 AA:id vj7] H49] ¥ 9] longo A unsigned longl 2 WAE ASY T}

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.

rlr

T

O:
[> mlor
e mo N

rﬂL-{M

Fa: dedo] stojdejAlo]d E uff A=A o] &
177 kot ehE AU et SRP T 97 B 5
sys.is_finalizing() = A}&3}o] o] 45 S &3}

A Beld 4 A5 UTh

5 TS0, 29 =7t shol Ao 93] Whs
E%‘ﬂ A&t _Py_IsFinalizing() o4
7] A

ol ez 2] 7} shol d 2] Al o] A = 11

H A 38 9 A WA PyEval_RestoreThread(), Py_END_ALLOW_THREADS() %
PyGILState_Ensure ()% dFAFHEE AAEYgon, Az |7} ol de| Aol A sl 5
FSEHE A 2HEE TS FYL
PyEval_RestoreThread ()& (&HE7F 27|31 A] k& w241 &4 AFHEE 4= 9l
Sy,

void PyEval_ReleaseThread (PyThreadStale *tstate)
A 2= A E NULLE AL A3 A A Z e 55 AP Th F-2 o] Hof w50

3132 @A) 22l =7} 555 oF T T NULLO] ofL] o] of B rstate AR BA) 27 = A} S LhepA
shol sk w9 AHSH U Th— 12 ekow, X9 A 9l o2 7k Rag vk,

PyEval SaveThread()E (AHE7F 271346 2] k& ASol22) G4 AT 5 e D5E T4
Ut
void PyEval_AcquireLock ()
Aol QETelE 2L Y5 U 2L o Ao BEoFojok Gtk o] 2 =ol ojn] Zo] o,
7_(]'- /\]-EH 7]_ tﬂ-}\g 61—1/] q_

MA 328 AA: o F5t A 2dE FHE A

PyEval_RestoreThread ()Y PyEval_AcquireThread () S AH& _]-/fj ]19.

rlr
k]
>
1Y
_(‘){_L
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Fa: Hepd o] ol dejA| o] 2 uf AH T oA o] F4-F SEHH, 28 =7 Stol R g vk
o2 A SkH B = ﬁEﬂEﬂ—%—E_%@D} AR A= 5 ]'3}31‘31 _Py_IsFinalizing() o]t}
sys.is_finalizing() & AH§3te] o] S48 SE317] Aofl A =g g7t gtojd Al o)A 5 1L
DA FAG & 95T

H A 3809 A WA PyEval_RestoreThread(), Py _END_ALLOW_THREADS() &
PyGILState Ensure ()8 €FFHEE AAFHJ oW, Az g7l gFolde A oA 3l F
A FEEW IR A= E2 YT}

void PyEval_| ReleaseLock ()

Aol Al zele 22 A P Th B2 o] Aol w50} Hlofof Pk,
]

WA 328 HA]: o] Tpe @A A= /BEH% ZAXB}A] kSTt Al pyEval_SaveThread ()Y}
PyEval_ReleaseThread ()5 AF&3II Al 2.

9.6 AME SlE{=Z2|E] x|

ZE T WD APt 22 Z2 Al A, o] A H T2 A =04 of Y

REEY S, & gho]# S E =,

59 dHZYHE wrEolokste A7 dsUTh A B QIEHZ B & 28A & 5 Y=F P h

(M) A8z H = "ol 27|32 o T A= ‘ﬂWH JEZEHYUth HE2 Z2 A 2ofA
T3 stolA A Z e H YUt A H OJEJEI’JHE}DLQ Hl RIEZ B = Al2d Aot 2 173
SeAL AN AYS Rtk U Aekel 27135 WL TR LA 02 ALk o] el A
ol Zot A A =YYt} PyInterpreterState_Main () &4 122 Aeo] thdl ZAE &
W o

PyThreadstate Swap () %48 88 AH A8zl 2ol AVE 4 A5 U TH T4 5 A185)]
BE 3 ¥ 5 dguth

PyThreadState* Py_NewInterpreter ()
M AE JEZ 2B E BhEUth o] 212 Jtold = APS 93 (AY) &3]
E3], Al ez gl ol& 7|2 EE builtins, __main__ ¥ sysE X3}
A, 59 HAS 25Ut 229 28 B o] E(sys. moduleS) 25 44
YU A 3ol = sys.argv A7l U 2R EF /0 2EH 31
sys.stdout ¥ sys.stderr& ZF5y o} (5 ZE"E g5 MR Rl 7]%7(]—% Az Y.

Hhe g2 A A H QB 2] E oA whEof X A WA A= AEE Tkl Ay o] 2= el A

2 = AR ol A R o] Utk AA 28 E7F S o A A] 5ol o Al L of el 2 = Aol
FAYS FxAA L. A ABZEHE wEE o Adfstd, NuLL o] jEEHg Uth; ol 9] el

WA A= el A= I FA S = AR le 5 2101/‘1 o7t AR A stk (ke BE

TFo] W/C APL k-t mp7MA 2, A o B 22| F2 o] 5 T2 3H7] Aol H sl oF spm vhekgd

131%:}]:}131‘% i = JJrOM*i/C API 5"‘%“31 AN off A 2= AFef7F
=Y

e 3 7o) (N R) B = 2] E 7hel] -4 LT}

71318 AV 5= BEY AL, olE £9] PyModule FromDefAndSpec (), ZF ¢l
WEe] BE A7 7} grEol A% 2/ UTh C 42 A3 Ao @l olel?

Ee)
r
ru

I

¢

Ho
N

ko
g2 o

)

B

N
N ©

30 8
o

o

ool Nt (8L N T bl p
e roy 28 2020 o

ot
.
[‘.‘q_rﬂl

Mk

2, 9l by
i

R}

Sl 5 A28l B EY AP, dE E9] PyModule Create (), ER &4o] A2
AYAor 2731531, BE ﬁﬁbi"/]g (&) AH o] AFFH U e A1‘5'—)0_]15
JEE T, *H““OlZﬂE}ﬂ o ¥Aze] U g oz ALk F4 inic
S5 A FFU webA 2E 9M 1P AA= (A R) JdEZ e H ol Ff5 o, 9]
00 % It (ol w15k 79 A8 BESHIA ).

Iu 1o,
E 5]
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Ol AL B Z BB/} Py_FinalizeEx () Py _Initialize ()& T&35to] &4 3F] t}A] 7]
E > S dxE T @ o dojub= AR} thEoll Fo AL ; o] A9, &9 initmodule
P57 oAl E2 8 U oA 27159k SR 2, o) C 22e] AR Ao Wt o2 @
B2E 7t Z%%’%AU]@HD}-

void Py_EndInterpreter (PyThreadState *tstate)
Fol 2= JHE 2dH = (A H) dE = HE A FUnh Fold 2= A= FA 24
dEfolof Futh ofefo] Ael = AEjol thEt AW e FERSHAA L. TS| visEE, FA 24
FEl = NULLYG YT o] Bz el ot B BE A9 = At g ych (A Az EE E5 o]
TrE TS5 Al EWOHOF?#E’% whebeE of o] W8] ]% Uth) py_FinalizeEx ()& LA FA
BAA O R 3 F A k2 RE A H JHZEEE 3 Pt

9.6.1 {12} F| Al

AMEJEZE (E W A ZEE) & T2 Z2M29 R 7 o), 1E 7] o] 3R ok
Uth— o2 S0],0s5.close () & 22 A543 31 A4S AL EH A 5o dal 5o (A g 5o ofo)
How) g A 5 21’“‘4\4 (A B) Bz 2l g Zhol] ool -5 = A wfoll, A7 o] A=
2554 2 °}° T AF UL o] A2 55 g A 2713 (B A) A A4E A o) 5 285Ut
g A1 <l E1 BlEi ANA THE AAE ThE (M B) JAB Z 2B 9 o] F 3ol A9 5 st 75 d
7] & of gt

A B AE Z 2 E ko] ARR-2}F €] ?: yHAE, AAEA EE FHAE FHIA GES SHA FYE
71 &l o gyt o] g AR ol o AAyF = X E ALk AEH (A B) JEzeEHe 22H RE YA
Helo 9= mE o+ A7 w& ‘?JHE‘r H«l AEANAM F2T = J& AAE 74 e A5 v =

Z23t.

E3 o] 7]%5 < PyGILState _* () API®} AgstE AL 7hth 2= o TrJ St Al 2. o213 API=, Al B
AR el 9] £ A5 AT A5, a0l el NS08 £F A Aole] Y BAE G
37l W) B YUttt PyGILState_Ensure ()Q]rPyGILState_Release () &2 4A ']-‘“ 2 Abolof] A B
Az Bl & DA o= Aol FHUTH =3 o] 23 APIE AH§-3to] 3ol o] opbd A= AAd
2ol q TholH REE BET 4 AR S 94 (719 coypes) & A0 BT B AHET 0] B2
+ izt

9.7 H|S7| &E

H Sl AEzeE 2= HlE7] EES HUls wAUSo Al Utk o3 &2 I 2 AH 2} void
Ed el YIS Aok

int Py_AddPendingCall (int (*func)(void *), void *arg)
”ﬂ ol Sl Z g A oA &5 T4E o kgt AFEE 00] ¥ 1 funce | Q1 A F| Eof| A
55317] 150 5ol F LI ch Aol A, o5 47 g0] -10] WL

AEH 02 7ol WO, funce arg AAFE AHE3Ee] A= v Ql QE = I’JE% AEﬂ NN T=H
AR o7 AgE = _;}o]/yﬂ FeoHuddu nEs|Ro g T2 A vk Zhol 7 FE5H Ut

o Hlo]E T = A A oA,
o WOl AF VLAY QB2 E 2L HGHA (WetA funcs AA CAPISE A28 5 95U Th.

fnee 8B 0L ARG A BRI FA 12 LAGF B, finc 12 W57
AN A2 $A37] 915) FRHA AW, A AEZelg ol AW 2ol =
43 0 5 A&tk

ol e A st ol A LU= AJEl 7 B8 ekA) Fom, Ao Bz H Fo] R4 FFUTh
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AR 0| AL WS SWI AP FE, AFE FFAU funcrt A5 3 Be) TEDTHE
RFE YT WA SAET} AL ES8 4R Foldh ke, g 3ol e 7 Aol
dl=ol A shol ¥ TES T EolE 0

3
3
)
M
0, M)
)
ﬁ
&
)Y
L
JL
32
i)
_1
F
ne
rE
2~
|o
Fru
a
(¢
fo to
@)
l>

9.8 TEmUD} 7
stol A AEEHE 2t Y AW F4 )5S A4 AR R A A5 E ADL AU
22593, M7 L A A $4 £ AU

o) C QlEjs o) 28 S5 TR BA Yol 24 T= 7} sho] Wl 5-22] Ze i AR E B3 32T o
=g e, A HH CH-E 52T+ AUtk AN B o EARES WA A ekwyth
Qe o] 2t 28 58 2H=EE AAT 5 YES 51, 24 F5o] Lt 7|2 JMEE oA
A9 shol f 5% F2 Fpol WaH A% 24U

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace ()& AFRol] SEH 24 T49 FJYrct A HA)
WA A 55 5ol ohE A2 AR o] AL, frame-e S)NETZ} HAH iﬁﬂ %‘ A A o] AL, what-Z &=
PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN, PyTrace_C_CALL,
PyTrace_C_EXCEPTION, PyTrace_C_RETURN Z=+ PyTrace_OPCODE % 3}4}9] 11, arg= what 2]

groll et ohe U o

what2| 7t arg2| e|oj

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
g wAze tist A SE o] B Ak Ay g olEol tfet Al FEo] RuE uf| Py tracefunc

ol th 3t whar Wi 7] 2] gk Al o8 ol ek o] Bl | o] B o] AL s e 4o sfol
AfolE FE2 o] Alo] Aol 7] Wl ol W A kol §2] 3 A 2.

int PyTrace_EXCEPTION
ALY 7 YN E vl py_tracefunc Foll the whar v 7] 2 gL 2 == A
ol A npele I =71 22| 3 o9 7 A2 wl] wharol] t3l] o] groez TEF Uth o] A9 =
o19) A3k ) kol A o] H 7171 AT o9 7k A5 o] 2t T 4o 2 W
EERUT F4 F4w ol @ o MES A Th =2 ool & B s gk

int PyTrace LINE
€ W3 o|MEZ B ol what Vi 7) A2 Py_tracefunc 34 (SHAI R —iiﬂr A9 s okdynh
o g = g N 2l Y2 f_trace_linesE 028 AAste] s Za ol thsf v| 243 &
Utk

int PyTrace_RETURN
TEol WtAE 1 & u] Py tracefunc 5ol thak whar Wi 7] W49 k.

—
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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
M 3Rt AdEH L S u] Py tracefunc ¢ (BT 22 31 ¥ sk ofd Yt} o] o) 8t what
7} | gk o] oJHEL V[ EACE HEH A FFUTH: ZH Y9 f_trace_opcodesE IE
A4so] WA A 0w 2 Asof gt

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)
=23t 9e) 958 ez ZATUEE o o7} e 2 WA o) Wz Bol AR, Qo))
o] AAUNULLY 5 A5UTh 2231 7 S FA S oF 5, 28 =utt}objoll tHE g2
ARG S A 78t 7l o Ml st 2= kA 5%474 S AU Z23Y 4 PyTrace LINE,
PyTrace_OPCODE ¥ PyTrace_EXCEPTIONS A&t B E F2H = o[l E tfsl] & Ut

void PyEval SetTrace (Py_tracefunc func, PyObject *obj )

FALTE funcE AZFUTH FH 57t E WS oHIES FAEE o|HIEE FAISHA YL &5
Ce A AAH OI@EE FASA ethe A Al fs}t‘d PyEval_SetProfile ()3}
Uttt pyEval_SetTrace ()& AHE3td 55H EE€ F4 &5+ what 7] W49 o=
PyTrace_C_CALL,PyTrace_C_EXCEPTION E+ PyTrace_C_RETURN% S AIEHA] kU Tt

Jo i A
_,>L|‘IF_I

9.9 1g CIHH X|H

o] 5L Aw U =FoA R AREE] 915 2 Ut

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 & H interpSt HAH AHE g AENX A AR PyThreadstate Aol th 3t ZAE]E ¥1313F
ek,
PyThreadState* PyThreadState_Next (PyThreadState *tstate)
& pyInterpreterState Ao £8t= BE 2d X AA| 8] AE A sstate 0] 9] thL AH =

e 24742 WrEkgh o
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9.10 AgE 2 XA XH

o] A Z B H = gto| W &9 A= 224 A &2 APl(threading.local) & A Q37 93 5%
HolE B TLS +3 2 e Fot= 28l 22 A F 4 (TLS) of] th & A7 AU A5 th CPython C 5
APLE pihread 2} 91290 A A1 551 APLSF §AFF o: 222l = 719h 48 AL8-8ho] 20 = Fvoid~ 3HE
A3k

oY FTEITESTUGILSE R e+ gSUth 2582 XA S5 Avgyh
[e)

Python.hol = TLS AP A1910] 3 o] 917 9hg ol o) shaiAle, ~dl= 24 A 44T Agsev
pythread.hE Z &3] oF gt}

B3 o)e & AP T4 5 o = A% voidr 3h2 UIAleIA Ve el S A2 ehA dsyth A4 ¥ee
& 8l Al oF T T void* o] Pyobject « o 2R, o] FHEL FE A4 AT £AA 5T

9.10.1 A EHY X ZA (TSS - Thread Specific Storage) API

CPython 21 E] 2 E] Yo A 7] & TLS API19] A}&S o 817] <18] TSS API7} = 9= 94U th o] API:=
29 & 715 YERl 7] 918l int thHA A2 3 nytssft*‘;: AF&-3H Tk

WA 3.7 F7%

o B7]:

(CPython®] ~# E-2 2 A F4AE 93 A Z-& C-API) (PEP 539)

Py_tss_t
of At Fx+ Y= 7|9 *‘EH et ™, o= st TLS 3o wpet debd 5 glow, 719
2713 A E UrEM] Wi 2=7 s Uth o] FxA o= 37 @H 7t gls Ut
Py_LIMITED_API7} B % A &S Wi, Py_tss_NEEDS INITE o] §9 A7 &t}o] & r}.
Py_tss_NEEDS_INIT
ol AR L Py tss_t W5 %73} A} (initializer) & 23 Ut o] W3 2= Py LIMITED_APIO| A
Aol =] 7] ol Fo AL
5

=3
=]

Mok

=3

1l

Py LIMITED_APIZ

el g REo 28 UE A A Lol EFHNA P HH o] 753
Py tss_t9 T % fg%

Py_tss_t* PyThread_tss_alloc ()
Py_tss_NEEDS_INIT® Z7|8bd g3} 22 el 9] ghs whastA Y, 54 €9 A9) A NULL= whet

.

void PyThread_tss_free (Py_1ss_t *key)

2= dd 289 = 229 YIS AT EE PyThread tss_delete()E WA T &3 &,
PyThread_tss_alloc ()] Y3 €FH Fo A keyES & 3| A Tt key O]Z]-7]—NULL o]y o

e 9% 3 esyh

Fa: d|AE 7]+ v 2@ (dangling) 3£ 9181 7} B Uth 718 NULLE A A8 oF o).
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HME

of &+ 59 WA HSF keyt NULL O] ofuojof FuUrh Ed, Fo]I Py tss_ t7h
PyThread_tss_create ()2 Z7|3H X koW, pyThread tss_set ()T PyThread tss_get ()Y
52 319 A g,
int PyThread_tss_is_created (Py_1ss_t *key)

Fo]A Py _tss_t7}PyThread tss_create ()& 27|85 Qo™ 00] ofd ZrES w3y o).

int PyThread_tss_create (Py_fss_t *key)
TSS 7] Z7]35}o) 4531 0 7k HH3shy th key QA7) 7] 7] = gkO] Py_tss_NEEDS_INITZE 7]
3l= 2] koW F2to] o H 7] kUL o] e B2 7| RIE AR $5E 5 IYFUTH- ol
Z2713}4 7)o sl S5 ob 7 I 6}11 o A 4F ﬁ% ke T

void PyThread_ tss_delete (Py_tss_t *key)
TSS 715 AtAloto] BE 2 =o)X 7]9F B E g QA st 719 2713 el & 271849 A ks o
2 A3 JJrJJQ 71 € PyThread tss_create ()2 BA 271318 ¢ 5 Ut o] e 22
7oA WiE A o2 529 & JFUth- v 3 d 7)o el EE6td ob P & SkA] ¢ ‘41’/}
int PyThread_tss_set (Py_tss_t *key, void *value)
AR e = o) A vmd*%}"TSS 7| AT HeR A2
o= 7]l A void* ke g o] a3k wsg o] 5t
void* PyThread_tss_get (Py_tss_t *key)
AA 28 =2 TSS 7|9t A H void* gha Wl
< whagh .

—

292 Y E 0 1S BT 7 A=

1‘
A

. R 2 = 7|9t AZAH Fho] Y12 W NULL

9.10.2 ABE 22 X EA (TLS) API

WA 375HE H A : o] APl ~ & = A A4 (7SS) APIZ A9 U th

o

Fis oA APLE e DU ALE B 5 A G2 dA R TLS ] Aol
A P9 5HA] o) o]a{b‘]—“aﬂioﬂfﬂ PyThread create_key ()& A3 e E SA] 9kst=] ™
T4l o]yt ZPZ A BF o} AT 514 k5T

A3

— i

s
,THETL

95}

FlollA AFe a8y AR A8l o] WA APIE A I E=o|A AFgaliA = < 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

oho| M =7|5t A

v A 3.89 F7}.
TZ2A

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 /()

AFA F A (PyPreConfig ¥) & _PyRuntime.preconfigol] A &% 11 F+ A (PyConfig ) 2

PyInterpreterState.configol A& Yt}
Z2713}, teldelAl o] d W A EE FRFAA L.
o ®H7|:

PEP 587 (Ttol® 2713} 4.

10.1 PyWideStringList

PyWideStringList
wchar_t* Ex}49] gl~E,

length7} 0 ©] o} U ¥, items= NULL©] oft]o]of &}l & F A Y- NULLO] oy o of gt}
HA=:

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item- listol] F=7FgH ot
ol & TETH W ol WS AP 27135} 8) of i Th
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
item-< list2] index®l| 4+ QT4 o}
index7} list 2 o) Kt I AV 20 W, itemS listol] 57} (append) T4 T}
index<= 0 .t} 3 AL} Zrotok gt
o) B8 BE el W Thol 8 A 27) 53] of T T,
TEA =

Py_ssize_t length
g 2rE Zol.

wchar_t** items
= =
B AE FEE.
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10.2 PyStatus

PyStatus
z2713 g+ dHE
oele] A%, el E UE C T o5
724 2

int exitcode
FTE I exit () o ALH QAL

- .

const char *err_msg

o & #l A1 A].

const char *funec

PyStatus PyStatus_Ok (void)
33

Agete FE2A:AGT, olE Ee

PyStatus PyStatus_Error (const char *err_msg)

HIA A 7} 29k 27]3) ol 7.

PyStatus PyStatus_NoMemory (void)
W2 S A (H R 75).

PyStatus PyStatus_Exit (int exitcode)

AHH E8 =2 o] WS 28I}

SHE Al
int PyStatus_Exception (PyStatus status)

SR 7L ol H A Y 7

Py ExitStatusException ()

int PyStatus_IsError (PyStatus status)

A7t ol Y7k

int PyStatus_IsExit (PyStatus status)

AR ER U

U ® =Y
2 3E 3.

void Py_ExitStatusException (PySmtus status)
TETUT stas7h o 2 ol A o 2] WA XS AL 0

status7} = F 0] exit (exitcode) &

o ohy &

Fold, o9&

Ao U oA E =0

Fr 2 2534Ytl PyStatus_Exception (status) 7} 09] o}d wj ¥k & =35f of

o
Zy: YREAoZ uglo]W&pyStatus. funcE A= dE= 22 E A5+ U9, func/F NULLE
AARE AHE e+ v g8 ATy
o :

PyStatus alloc (void **ptr,
{

size_t size)

*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

(TH& ST Aol A1)

10.2. PyStatus

161




The Python/C API, £A| B{ 3.8.12

(o] A sl o] A A M A%)

int

return PyStatus_Ok();

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 W& AP 2718} ekE Wl AFRE = A

o gold w2 e SgAE ATt
* LC_CTYPE 2A & +4FUth
* UTF8 R=& ATt

AR A 2785 B

void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
Shol 1 74 02 A F4& 278tk

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)

Agle 1A 02 AFA TAL 27318 T

TRA 2=

intallocator
W= S o) B

e« PYMEM_ALLOCATOR_NOT_SET (0): W2 g

th

e PYMEM_ALLOCATOR_DEFAULT (1): 7] & v 2 8] &=}

e MAsHA] sy (71332 A Y

e PYMEM_ALLOCATOR_DEBUG (2): T/H 1 0] 9= 7| & v 2 8] &=}

e PYMEM_ALLOCATOR_MALLOC (3): malloc () & A+8S AUt

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): TJH| 1 £ 0] 9]

Emalloc ()9 AHEE ZATYTH

e PYMEM_ALLOCATOR_PYMALLOC (5): 3}o| % pymalloc W 5 2] A}

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): T/ H| 1 £ 0] Q1= 1}o]| A pymalloc ™ & 2] &FAF

3} o] W o] ——without-pymalloc= A& 3Fo] £ 45 ¥ PYMEM_ALLOCATOR_PYMALLOC ¥}

PYMEM_ALLOCATOR_PYMALLOC_DEBUGZ A 9= A ¢kt

v i) AelE FRs Al L.

int configure_locale

LC CTYPE EA LS AL AT 2A YR AATFYU7? 0 222 W, coerce_c_localedt

coerce_c_locale warn2 022 AA3 )
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int coerce_c_locale
29 2o, C 2EA LS ZAF YL 13 2o W, LC_CTYPE 2A| 4 9131 A T2 2AH )

int coerce_c_locale_warn

0o] of ™, C ZA o] ZAE wl 437k Tt
int dev_mode

PyConfig.dev_moded ZZ3IAAlL.

int isolated
PyConfig.isolatedd FZIIA L.

int legacy_windows_fs_encoding (Windows only)
00] o] ¥, UTE8 B =% n| &4 8h8 a0, sho] 59 A 2" 959 L mbes 2 A48, 59
A 27 o 2] M2l 7% replace® AT
A= vk AR 7}5 3 #ifdef MS_WINDOWS M2 &= AE P EA F=of AR 5
A%tk

int parse_argv
0 O] 0]—14 qu_, Py _PrelInitializeFromArgs () 94— Py PreInitializeFromBytesArgs ()«
Auk shol Mol B F QAT TE BASE AT 2L YA argy AAE FE BAFY
ok B F AAE BRI

int use_environment
PyConfig.use_environmentE ZFZ A L.

int ut £8_mode
0°] o}y W, UTF-8 R =& B4 33t}

10.4 PyPreConfig

lllllll
61:6
o
>
2
by
~
_l-(')j

shol H& A 27185 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 AHA 3} M E F AAH(HEO] E £AD) ol Al hol S AbH 278 T

PyStatus Py_PrelInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t * const * argv)
preconfig AV T3} B F Aol & FAHE) o A Bho]| W& AFH 27133 Th

EZ A= PyStatus Exception ()3 Py ExitStatusException () & AF&3to] o2 (dE vt £ 8)E

A2l oF gk,

gfol W FA(PyPreConfig InitPythonConfig())9 A, B8 & AX=E gfo]H S %7359, 7Y

A28 1 P FFE A AT, ol 1A LA 00 B @ A @ A

oAlE 9], -X utf8 ¥ & ¥4 UTF-8 =& &3t

PyMem_SetAllocator () & Py Prelnitialize() ©] 39| Py InitializeFromConfig() ©] A

o] &35t AL A A WrRF THXE BT ¢+ &5 Utk PyPreConfig.allocator7}t

PYMEM_ALLOCATOR_NOT_SETO. & HAAEW py prelnitialize () Ao &3 4 Q& Uth

PyMem_RawMalloc ()3} 22 stol v R ] &1 ghe= aho]d AbH 2713} Aol ARG Al &= < 5 A 9

malloc () ¥ free () & A T&3t= A A AU AHA 2713} Aol Py _DecodelLocale ()&

S5t kYT

UTF-8 2 =& &43}st7] A8l Abd 27]3HE Abgsh= ol

5

l

0p
rok
>
2
Ph
~
o
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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 A=

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 ()5 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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Bosh ol Mg AH 2785 o
void PyConfig_Clear (PyConfig *config)

T4 WEEE Al ok
o729 pyConfig WX == B 26HH Fho] WG AbH 273U th. o] B¢, PyConfigs 7|RFC 2
shol Abd 2718} FA QU PypreConfig® 35 A 774 BE7F 2 S, PyConfig WA
S E35t7] Aol A8 oF g t:

dev_mode

Ir ok

o furfr

isolated

L]

parse_argv
* use_environment
o] ¥

TESh PyConfig SetArgv ()Y PyConfig SetBytesArgv ()7} AFEE W, A 273} 24
ZESES) ok
= =

% 17 (parse_argv7H0o] ohu @) o] &) £5}7) @l gl the vl =R kA o vl A
Easieg

o] A =9] & &A= PyStatus_Exception () Py _ExitStatusException () & AR&-d}o] of| 9]
(N} Z8)E A g oF Tc).

TRA L=

PyWideStringList axrgv
& AR sys.argv. Auk pol o] stoj W WY E AAE 72 BA S A 2 °
argve 7% A8 parse_argvg FESHA L. argvZHlo] 9o, Wl FApd o] 7}
o] sys.argvZt @A SABtAL Ao 2 H]o] A k=5 St

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER_ 3 7 W %= 3k, T & PyConfig.
executable® AFE,

wchar_t* base_prefix
sys.base_prefix.

int buffered_stdio
03 2o, o & 5 %] b= REE EA35}6t, stdout 3 stderr 2AEHS W H 3517 g
ek
stdine A 38 ez ggurh

int bytes_warning
13 229, bytesY bytearrays str B3t A Y, EE=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 71H pyc FLY F24 A 3]
—-check-hash-based-pycs B& & A 7L

Jfu

olX
off

N
o
2
2
o
i
o
c
=
w
wn
wn
()
it
o
PN
o,
>
>
fo

+2
7|2 Z2FE default Yyl
int configure_c_stdio

0] ofujw,C £% AE3 (stdio, stdout, stdout) & TAFUTE & Sof, A= Lo A D
R E E O _BINARYZE AA ST}

Sk Zk: always, never ¥ default.
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int dev_mode
M RE: -X devE FRIAIA L.

i

int dump_refs
0o oh W, F8 A o] A
T 7

shol e} oW1

wchar_t* exec_prefix
sys.exec_prefix.

—

mlm

_]
)=

H~|

B4 49 BE AAE Y=g,
=2 %
=

7} 223t} (Py_REF_DEBUG W32

7 o8l oF g Th.

wchar_t* executable
sys.executable.

int faulthandler
0°] ofy W, A]Z A] faulthandler.enable () 2 T =3}

wchar_t* filesystem_encoding
Fd AJ2~H QFY, sys.getfilesystemencoding ().

wchar_t* filesystem_errors
g AJ2~E 7Y of B, sys.getfilesystemencodeerrors ().

unsigned long hash_seed

int use_hash_seed
29 S Al 4 A=

use_hash_seedZ}0o] ™|, to] W A2 A] A| =7} F-29) 2 M B 31, hash_seeds FAH YT
wchar_t* home

shol @ & e H ).

7|2 % © 2 pYTHONHOME 37 ¥ gtoll A 27188 Yth

int import_time
0ol oUW, A X E A E Z2T}Y ¢

©
ol
W
+

int inspect
2AHEYEES AR

o
=
o
1>
ta
[
fu
iy
©
Y
<
v

int install_signal_handlers
Ald A2 71E AX Y7
int interactive
EEREE
int isolated
ORTHIaH, A2 L& 43 th:
* sys.pathol= 23 HE YHE ] (argv (0] o] @A t &g 2lo| 4] AlbE Ut & ARE-AF
site-packages T Ei] HEE g5urth
o 3}o]d REPLE H3}4] 2 E Z E oA readlined Y ZE A X 7]E readline -4 S &4 3}
A = ek o,

e use_environment®t user site directorysS 022 AASH T}

int legacy_windows_stdio
09°] oFUH, sys.stdin, sys.stdout ¥ sys.stderro] io.WindowsConsoleIO th4l io.
FileIOE AFES U}
A5 2 A vk AL 715 3T #ifdef MS_WINDOWS AR AL EA FEof AHE

91Utk

ek

2~
T
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intmalloc_stats
00] oFUI 8, F2 A sho] A pymalloc v % 2] T Abol ik BAE Q=g o

3}o] M o] ——without-pymallocd AFEdle] IEEH o] &4 ZAEYTh

wchar_t* pythonpath_env
DELIM(os.path.pathsep) 28 T2 H BEXdE R 25 AN A&,

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 Zo W, A2 FT AL 7
module_search_pathsE A AU},

2
ok
rlr
i
-

N
N

int optimization_level
EEDERERE
e 0: & 719 3 & 3} 7] (Peephole optimizer) (2] 1 __debug__°] TrueZ AAF Yt}
« 1: A& AAFUTH __debug__ S False® AA T}
. 2 ExEYSAATUL

int parse_argv
00] o}y B, Avkshol M B F AXI} B B E argvE T BABI, argvel A 3ol
AR AAG U B 2 QRS FEFYA L

int parser_debug
00] ofLl®, 22 247 U7 282 AU (A5 §A40) weh, ARG AU Th.

int pathconfig_warnings
03} Zow, F 2 P4 ANT T F g AATUG (FE2
SHA FFUThH. 28R oo™, Fa7} stderrol 7| SH U

Ho

wchar_t* prefix
sys.prefix.

wchar_t* program_name
2RI o] F. executableg 27|13}t Hl ARGH |, 7] ol 2] WA A oA = AHE-FH YT

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 AAF Ytk
@ shol M W= R

N

COUNT_ALLOCS WlZ 27} Ao H &
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int show_ref_count
FEAF PR A5
t

UHEFACR 12 AP UTH
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®] Q17

i)

A3 ol g.
int tracemalloc
0°] o}y, A]ZF Al tracemalloc.start () & &Y}
int use_environment
ORTHIH, 34 45 AU
intuser_site_directory
0°] ol @, AL&2} Abo] E U E 8] & sys.patho] 71t
int verbose
00] ofU ™, FA R=E &3t

PyWideStringList warnoptions
sys.warnoptions: 21 TEE U&7 Ydwarnings BEY F4: 71 22
é,_; O o /K‘] /\__&E

<

Aol A 7

warnings 2 E & sys.warnoptions& 9< o2 F7Lsytt: wA 2 pyconfig.
warnoptions F&-& 7} WA AALE = warnings.filters? A HA F=o] Ut} (7}

e TAdes.

int write_bytecode

0°] ol d, .pyc 34L& 71 S gt

sys.dont_write_bytecode™ write_bytecode® WFAH ZFo 2 x7|3E Ut}

PyWideStringList xoptions
sys._xoptions.

parse_argvZt0o] ofU ™, Ak spoj o] B £ JAAE & EA s AT 22 YA LR argy AAL
0] Z

FE A 2, arguel A sl A A7 A AR Uk 3 2

xoptions $4L T §H S 4T 98] T2 BT U x R4S F2FAA L.

10.6 PyConfigE Al235t x7|5}

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 .

= AH8-3to] o 2] (ol &

=
=

l
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PyImport_FrozenModules, PyImport_AppendInittab () HE%}PyImport_ExtendInittab()-%
AHg3H, Sho] W AbA 2713} Fofl 18] shol W 2713} dofl AR FA L BE 3 of Ptk

z2I o= AAstE d:

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);

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%)

10.6. PyConfigE Al23t 7|35} 169




The Python/C API, £A| B{ 3.8.12

(o] A sl o] A A M A%)

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 Hz|&El 74

PyPreConfig_ InltIsolatedConflg()i}PyConflg_InltIsolatedConflg()‘% = Al 2 H o] A
gol M Aelste FA4= W ULH & S0, Tl e 38 2 T YAstr] 91 3l.
o] o%4ﬁ¥ﬂ?%‘%ﬁ%$fygzﬂﬂﬂw&mﬁgamﬁﬂ?T%ﬁﬂﬂﬂquﬂﬂ&&ﬂ
ARl E HEH 2l E FAIF UL C EF 2EH (S 9] stdout) #LC_CTYPE A 42 WA A ¢
o

Q]
=

i)

o

3] o] T4 ALgB U ol H % 74 BASEL AR A TS ANSE B4
_‘{ -

%l d
TA(EE 2E)) & AF A L.

10.8 LlO|’M 1

PyPreConfig InlththonConflg()E}PyConflg InlththonConflg()i} = gl

b AR F ol H shol i g WES) 93 T4 BT

27 Mot B F AAks shol M PATE Ul A L uke, Ao 24 WS s
7 W

X,

AN 5

gyt
mel C 24 A

A, 4 Al
o

E!
-
/\
A=

[*]

| 34+ LC_CTYPE £ A ¥, PYTHONUTF8 % PYTHONCOERCECLOCALE 3}
(PEP 538) 9} UTF-8 2. = (PEP 540) & &4 3}3 ).

G4 Ae) REA AAE L AL G 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). */
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status = PyConfig_SetBytesArgv (&config,

if (PyStatus_Exception(status)) A
goto fail;

status = Py_InitializeFromConfig(&confiqg);

if (PyStatus_Exception (status)) {
goto fail;

}

PyConfig_Clear (&configqg);

return Py_RunMain () ;

fail:
PyConfig_Clear (&configqg);
if (PyStatus_IsExit (status)) {
return status.exitcode;

}

argc, argv);

/* Display the error message and exit the process with

non-zero exit code */
Py_ExitStatusException (status);

109 E=2 ++d

PyConfigol+ A2 FAS AT AH =7}

- Az T4 QY

— PyConfig.home

— PyConfig.pathconfig warnings

— PyConfig.program_name

— PyConfig.pythonpath_env

- WA = UeEe): 2 A2E A7) 9

- __ PYVENV_LAUNCHER__ 374 W4

-9 = £ A &)  HKEY_CURRENT_USER ¢  HKEY_LOCAL_MACHINE 2|
( SoftwarePythonPythonCoreX.YPythonPath) of@] o] & FHA2EE S S & 2 AZ

(1714 X.Y & o] W W A U Th.
S EEE L LY
— PyConfig.base_exec_prefix
— PyConfig.base_executable
— PyConfig.base_prefix
— PyConfig.exec_prefix

— PyConfig.executable

(PyConfig.program_nameo|A) T2 1 AN A2 E A7) YstpaTH 373 HE

— PyConfig.module_search_paths_set, PyConfig.module_search_paths

109. Z&E 74
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— PyConfig.prefix

Aolx shtel (29 E) A AAT o} AA PO, oML AAHA L AEE A7) 93 4
2 FAE AT YT module search_paths_ setO] 0°] 9, module search_paths7]— ZH%}AQI’_
module_search_paths_set©o] 12 AR Yt}

ol ydE BE A2 74 £9 S BN Ao AFste] n

FAIT 5 Q5T vlo] 9A] Sotx EZ}":‘% A _ _ _

o] 12 A A= ™ module_search_pathsE= A 2oz FgULh o] A%, A2 74 989 ==
=AU,

AEFAAS AAG O A1E JA S pathconfig warningsS 022 AASAAL (492 AL,

A=feol® 41 27 34 ey h.

base_prefix\ base_exec_prefix BEJFAARAE R oW, V7 prefix® exec_prefix® 2 A

S5,

Py_RunMain ()3 Py_Main ()& sys.path® A3 gt}:
=

H
e run_filename©] AAE I __main__ .py 23

sys.path ool 2715 o).
e isolated’}0o]d

~ run_modulee] A4 W, @A) U2 E sys.path RO FAILL A4 AN AE A2 5
oW o A% 37 Shgruth

- run_filenameo] AR W, QW) T AE 2| S sys.path Fol FTh
- 397 @ow, ¥l 2292 sys.pach Fol 27T,

site_import7}00°] ol ™, site EE9| sys.path® £ T 4+ AHF YT user_site directoryZF0
o] o}u] 11 A} A} site-package g3 g g s =434, S_‘Lte 25 % A& 219 site-package T HE] 2] & sys.
pathol 7}t
e} e 74 o] A= FA ) A8 Tk

e pyvenv.cfg

e python._pth(J=% AL)

e 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)
Hag Zoly FANA AAHA W (PyConfig.run_command), 2~ 3 Y E (PyConfig.
run_filename) B BE (PyConfig.run_module)g A3t}

2
ANBAoR, 281 -1 §AS AHE T u, REPLS A3 .
opx|eto 2 slo] WL glo|delo] R Gt exit () o AT 4 A= 28 A E visdy
q

T}
Py Rundain ()& AHE3te] G4 o) RE|A AW & A AL A2 sholwe) ol & sholdl F4 L F2 3
Al /\]_9_
H
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10.11 CIEHA| =718 H|SIH EE X API

o] A2 PEP 4329] 34 7]5 < thtA 271348 27l sk vls 7l A4 4 APId Ut
* (4 (Core)) 27|13} DA, (H2Te] sholdl):

—_—

- W23

- W9

- Y Z 2 & B F (frozen modules);

- sys EEX FEAo 2w 27 P Uth(AE : sys.path¥t o}& &332 &5 ).

* (5 (Main)) 273} A, 3ol 4 o] £33 —%7@}%‘4‘3}3
- importlibE A X8t F4FUTH
- A2 74 H
- Alad A2 71E AUk
- sys EE 27|IE 5 YG (A E £9: sys.stdoutF sys.pathE THEFUT});
— faulthandler®} tracemallocd} 22 A€ A 7|5 A3 sy,
- site RES JdZE It}
- 5%
H]F 78 74 A APL

e PyConfig._init_main: 022 AAEM, Py InitializeFromConfig()w (HAY 273} ¢4

oA Sy
PyStatus _Py_InitializeMain (void)

(F) 2713 AR o] 531, stol M 27315 G F T
(H41) BAGIA L oprd REE JEE 544 9k import1ib REO FAT A itk 4% 74
(F) DAAA T ALEHUTEH 4= :r“é = ARG stAY 2R 67] S8l ol Ml A sho] H & AHEA A 9]
% 5lo], LB ] sys.meta_path Q% E (mporten) L} AEE % 5 AAF 5 Lk
A A o] ol A o] Mo stol Mo A HE FAS AT A F 5 3L, o] 2 o] PEP 4329] 57
5 shrquch
(HA) GAZE AR FE A kst ]
St Al obF A A H A kst APIE ¥ F
AAE w72 AAEA] APIE zqﬁ}ﬂ‘/}xﬂﬂﬁ

() 3 (F) 2713} SA Abolof| A sho E%—*—Jl‘i St ol Al

net rlo

olo] 23 A gfotok
th: A Ask F 7 API7h

-l>=sx

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)
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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);
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11.1 74

shol 49| v % 2] efell = BLE sl A AH 9} v o) 6] FEE EF3 ¥ F7) Y (private heap) & 5HHEH ok
o] ¥187) Yol el shol v o) el Ao] of o] 4 0 o] ol v eh. shol W vl el el A B,
ATHE 8}, A8 2 e ALY 2L 5H 2R A B0 FH SUL AelSe A2 THE 74 848
7HA 31 Q)% e

o fFo A, AN B FYAE 2 AA o

22 Hol e & AFo) FES T2

AL LE Yol 5ot 4 A Aol %
t0E 25 YA 8T YT £ E/F7
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AE} el ) A1) 3) 435 ], 487
1510l 2k, A8 A 7E Aol 5 glrhe A2
%#J“m4°ﬂ”mﬁﬂw%%4ﬂ

k.

HU}Q% A= C ghol B oA R 35 3o 2 A of o
(), calloc(), realloc() Y free(). 2127 3}, A2 T2 & %
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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] ool A, /O ¥ o] thek m 2] 2 2 C 2ol =2
AE s = vhe| EE A A e & o

ol
=2
=
r
4
b
L

3 Aol ST shol W QL shol M W =] Bl A7)
Aoja7) oz Iy ey, o 2 Cz 249 A7 Hoz shgd o Beg. Folx
32 AFRale T2 o] fE B4 R W2 8 7ol el sho]w wwe] Bel Aol A el A s A
Yok 239 vzt el L v AT E A0zl %, REEE 232 sho]d v
Be)Ao] 95 ez e E s Ax Wmel 2 shat ol | A & 2 PUth AHA 0,
=7 Aol A, sho] 4 v 2.2 A 47, MR 4E EE el Ao} 2 A AT AL
27 A TEA 2 4 A5 2ol alo] A 27o] C ehol B el 2] FRAE AL H, VO ¥ o
s vl me) 7} sho) A v e) el S Sds) £33 oAl Bol fol Bl L,

o ®7]:
PYTHONMALLOC 7 W4

= 1 e
PYTHONMALLOCSTATS 37 Wt Aj 2-& pymalloc A | o} &) U (arena) 7} 9+5 o] A wj ujc}
pymalloc M| 52 2] &F21e] BAE A 3t= o] AFEE 5= dFYTh

o [

11.2 RIA| H2 2| QE{H| 0| A

O & A2 A2 gzt gist A J duh ol st e 2= A, GILE FAT 8+
AEUTH

712 QA W e St oS T4 2 AR Ut malloc (), calloc (), realloc () W free ();0u}O]
EE QAT 0 malloc(l)(Excalloc(l, 1)) &Yt}

WA 340 F7}

void* PyMem_RawMalloc (size_t n)
n ¥l EE T3t T WE Y E 7he] 7] voidr P2 2AEHE wHEE AU, 83 o] Aofsid
NULLS WHEhehy ok
0Hlo] EE 8 A3l 753 PyMem_RawMalloc (1) ©] tiAl &% A A 7Hs3Hd 2173 NULL O]
ohy E e} & B th W Bl b o | Aoz E 27|55 A gk Uth

void* PyMem_RawCalloc (size_t nelem, size_t elsize)
3717} 247} elsize vFo) E Ql nelem 71 2] LA S 355l S B
HEekal AL, 8 4 o] Avf et NULL-S WUt R E =022 278 Yt
0708 841} 04l E 37]9] @45 Q A3} PyMem_RawCalloc (1, 1)o] Al E&9H AAHH
58t AfRFNULLO] obd ZQIE S NhE Y T
WA 3,50 27}

void* PyMem_RawRealloc (void *p, size_t n)
p7t7HElZl = W2 £59 A7|EnvlolEE 2 F YT HE&-2 o)A 2L 2719 H 55k el
Ae HAE A 5T
p7FNULLO| ¥, &2 PyMem_RawMalloc (n) 3 55 & UTH ol 03 2o, W2 e 559 37+
ZAF A WS A= A= ok, ¥EE 2 QlE = NULLo| ob g Y Th

N
-~

p7FNULLe] o} 3}, PyMem_RawMalloc (), PyMem RawRealloc () B+ PyMem_RawCalloc ()
th st o] A T Zof o3l vEEE F o] of oF Tt
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L4 o] A 8tW, PyMem RawRealloc ()& NULLE ¥H&H3al p o) vl e] o f & F a3

EAH= 4P

void PyMem_RawFree (void *p)
p7F 718l 7] = W 2 g ‘:' B29 AUt pe PyMem RawMalloc (), PyMem_RawRealloc ()
T = PyMem_RawCalloc()Oﬂ g3t o)A &= w3 E Aolojor Ytk 2E2A LAYV
PyMem_RawFree (p) 7} &A] 3 , g_,]ﬂz] 9k o = xlo] Qo] gt}

% \_.
p7HNULLOI |, obF A% 55 A Ut

11.3 22| 2E{H0|A

ANSIC E 2o nje} 292 5 QA onlo| ES 2 J T w9 AL A A3 the T4 AL sho] A Yol A
W 228 a9l A s o AR E 4 95y T)

718 | 2 2] &A= pymalloc W 2 2] SRS AR o

i o

i
i

A8l = GILE A3 oF F o

o
T

97 36004 WA 7] % Bate o) 2] A28 malloc () B4l pymalloc 9 Th

void* PyMem_Malloc (size_t n)
nlo| 55 Yeeta BPE MR E 74 YE voiar B X
NULL-E ¥H3Hgh o).
0Hlo]EE Q@ H3}™H PyMem_Malloc (1) o] thAl &4
BRI o R el oW Aoz E 27)5)% %

void* PyMem_Calloc (size_t nelem, size_t elsize)

AEE WAL, 24 o] Aufjsid

A 7458 A8 3ENULL o] ofd ZQEHE

A7) 7} Z+Z} elsize B} 0] E ¢l nelem 7H-4 QAL g9eta @FE HREEE 7te] 7= voidr o ZAHE
WAL, £ 0] A NULLE MBI W m et 002 %5 Ut
0719 R4} 0ulo)lE 27|29 R4E Q HSH PyMem_Calloc (1, 1) Al S&4H AXAH 715351d

I8k NULLO] obd ZRIE & W o)
WA 350 F71.

void* PyMem_Realloc (void *p, size_t n)
p7t 7 el 7l W R e 859 A7|EnvlolER 2 AFUTE W& o] AT A E-E 3719 &3 ol
Ae WA A U
p7FNULLO| Y, &2 PyMem_Malloc (n) & SS53Uth 228X 1no) 07 2o, 2
7= ZARAFHA AT A = God, vetE E A E = NULLo] of g YT

p7FNULL®| o} 3}, pyMem _Malloc (), PyMem Realloc () Be¥ PyMem Calloc ()of thdt oA &
o] Wag Aolo] o Ty

e

=9

[e)

f

83 o) Ao, PyMem_Realloc ()< NULLS BE&H3}a pi= o] A vl 2 2] o Gof o o & 3t =
2§45k

void PyMem_Free (void *p)
p7F 718 7l & w2 g p= PyMem Malloc(), PyMem_Realloc() =+
PyMem_Calloc ()l T3 A S Eo] W3S Aolojor gyt 12 A ALY PyMem_Free (p)
7hAA TE2EH oW Ao A & FAbo] ol
p7FNULLO| W, o} 2 & P 2] o5 Th

Aol 2 915 B2 22 @ A )22} A FE U TYPEC] BE CH L Uehilel £ 31414 2.

ke

)
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TYPE* PyMem_New (TYPE, size_t n)
PyMem_Malloc ()2 ZA 9 (n * sizeof (TYPE)) HFo|EQ W R & &Yt} TYPE*E 7|~
E ¥ 2AHE 93U R ol A o2 E 27315 A F YT

TYPE* PyMem_Resize (void *p, TYPE, size_t n)
PyMem_Realloc ()3 ZA 9 W28 259 37]& (n * sizeof (TYPE)) HIOJER X
TYPE*E /| ~E H 2QHE HLﬂz}qq_ UL Sof), pe A 2L W 2 g Orlozloﬂ 5t 3 ol E
Ao 3 NULLe] H U T
o] ZAECAAY 7 A2 U pe F A tHgF U th o2l & A2 & o W2 2] &4 S 3]st ™
Pl Lol 3 WA AL

void PyMem_Del (void *p)
PyMem_Free ()9’]' Zsyth

5, 9o AT CAPL 4SS A3 A %L Thol Wl W2 el FYAE AP 52307 A5 g w2z
Agkel AP UTh 2k, ol 5 AL shol A WH S b2 A 2 upol 2] T84 o HAH A gholA]
S wEO AL I AH AT

* PyMem_MALLOC (size)

e PyMem_NEW (type, size)

e PyMem_ REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
* PyMem_FREE (ptr)

¢ PyMem_ DEL (ptr)

11.4 Z4A| SEX}

ANSIC 50 e} Rl g S A v 0ulo]EE 8
w2 2] & et o Al k= ol AHEE 4 AU TH

718 AR G A= pymalloc W 2 2] & FAE AFHEFU T

Fg o] T2 A AT th g A2 shold el A

7—‘]1: o]

o

%
]

A8 w GILE f A3 of T,

2~
T

void* PyObject_Malloc (size_t n)
n ¥l EE &3t T WEEE 7he] 7] void*x P 2AEHE wHEE AU, 83 o] Aofsid
NULLZ ¥kSHghu o}
OHlo]EE 2 H3}¥ PyObject_Malloc (1) ©°] A T&5H AXE 7t53H 253 NULLo| ofd
ZAEE RS Th v R = od *‘iit 2713} A 5T

void* PyObject_Calloc (size_t nelem, size_t elsize)
A7 7} 2+ 72} elsize O E QA nelem 7§ 9] 8 425 $etal @FH W22l & 72 7] & void* 9] ZAEE
"kt AL, 8 4 o] v et NULLS WHEH U Th W R E = 022 273 Yth
0719 2 /\Urou} 1E 3719 842 8339 PyObject_Calloc(l, 1)°o] A T&H AXH
o A{3hNuLLe] ofd ZAHE HHEsh o
H A 3.50] 37}

void* PyObject_Realloc (void *p, size_t n)

p7h 7k 7= MR 59 A7 EnvtolER AT YT W82 oA M= 279 H5gk Uil
AMe A A syt

=

N
-
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p7F NULLO|®, $& L PyObject_Malloc (n) 3 S5 3T 282 ¢kl no] 03 Z oW, v &g
220 27¢ 2 A5 A v A AR A b7, W FE = NurLo] obyU ok
p7t NULLO] oty 3k, PyObject_Malloc (), PyObject_Realloc () ¥ PyObject_Calloc ()9
Bk o] A Ezol o] 5 e 2 o]0 of T .
QA o] Aus}lH, Pyobject_Realloc ()2 NULLS ¥FEH3lal p
ZIHE FAFH YL
void PyObject_Free (void *p)
p7} 7hel7le R ESE fAZUTh o] EF2 PyObject_Malloc (), PyObject_Realloc ()
= pyObject_cCalloc()ol] th3t o] A of s wrEE Zolojof FUk 182 AFAY
PyObject_Free (p) 7} o] Aol TEH oW Ao A] ¢f2 2ol dojdth

u
p7HNULLO) @, ok 2 55 A kv k.

ol w2 JFol tha FET

rlr

11.5 7|2 o2 2| Sz}

2N = PyMem_RawMallgcPyMem_Malloc PyObject_Malloc

EE RIS "pymalloc" malloc pymalloc pymalloc

gy s "pymalloc_debug"malloc+ CJH 1 | pymalloc + U | pymalloc + T
W1 W1

pymalloc P=wlx A | "malloc" malloc malloc malloc

pymalloc 1= TUH I | "malloc_debug" | malloc+ ¥ | malloc+ Y1 | malloc+ YW

1A=

He:
+ o] &: PYTHONMALLOC 37 W49 gt
* malloc: < Cgto] B ]9 A|A” &2}, C F4malloc (), calloc (), realloc () ¥ free ()
e pymalloc: pymalloc M 2 2] &F=2}

3}
=

Fl

e (+YW1): PyMem_SetupDebugHooks () o &3] AXH tjy{1 =

11.6 O 22| EH2HX} A2 X} A9

WA 3400 F7}

PyMemAllocatorEx
WR e B2 FYAE 7| skt i AL E A FRAdE W AL B=7) s
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= o|Of

void *ctx A HA] AXZ AL AR AE A
=

void* malloc (void *ctx, size_t size) H2g EES gt

void* calloc (void *ctx, size_t nelem, 0oz x7|3ld Ry BEES TG

size_t elsize) sh ok

void* realloc(void *ctx, void *ptr, size_t HE2g EE2g adgstA VI A

new_size) sh o}

void free(void *ctx, void *ptr) v 2 E=5 A gyt

WA 3504 WA PyMemAllocator +Z A9 o] E0] PyMemAllocatorExE B I 21 calloc

F=s} 2 gk

PyMemAllocatorDomain
B ol A et ol AEEE A, 2ol

ani]

PYMEM DOMAIN_RAW
B

* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc ()
* PyMem RawFree ()

PYMEM DOMAIN_MEM
fol Xt
= Y

* PyMem Malloc (),
* PyMem Realloc ()
e PyMem_Calloc /()
* PyMem Free()

PYMEM DOMAIN_OBJ

o
* 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)
274" =rQle] vre £E5 d3AE AA g
A GA= 0ntol ESE 9 T uf 153 NULLo] ofbd 2 E S ukEks| oF T Th

PYMEM DOMAIN RAW =W Q19 AL, dFAE= A~g & ¢etAsof gtUtt: d9x7 5 F o GILS

A syt
N EFAF7E o] of W (o] A EFAE T & 61A] O W), PyMem_ SetupDebugHooks () 4
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
M2 s o 2 2] = Hlo] E 0xCD(CLEANBYTE) 2 X 2] 17, s A = W] 2 2] = v}o] E 0xDD(DEADBYTE)
2 AR YL R EE2L (FAH Hlo] E) (FORBIDDENBYTE: H}o]E 0xFD) & S| #to] 5
yrt.
Ay A7 A A}

o API9HF &), ot PyMem Malloc ()©] st W ts] $EH pPyobject _Free ()

o W A& Zof| 227] 2] (M T AT EE)

o WH EF FHoll 27] A (HF] LHEER)

e PYMEM DOMAIN_OBJ(Y] : PyObject_Malloc()) €  PYMEM DOMAIN_MEM(%]

PyMem_Malloc ()) E¥Q19 @A 37 SEE wj GILO] %1151%%] 2

o #7b e, T 1 & tracemalloc RES AHE 3t vl 2] 5
7FAFUTth tracemalloceo] 3tol R e] &g 4 Foli W2 %%01 FA € vk E g o]

wo] 2 A H U T,

4
[ o

shol4lo] t]W 1 HEo] A A3 A W ol el s & /|84 0% 4Pk PYTHONMALLOC $7
WSS AFg el eis BEC| A AntAE o] Aol tW 1 F2 AN T 5 AUt
S 36004 A4 ; of e o)A el Rl BAAH ol doAAE 5T ek ol el st

R hl
W, I ZL2 oA tracemalloce AFESlo] W2 e BEEo] I X E ]o]it—'ﬂ% 7FA gyt
EE St U] 1 & o|A| PYMEM _DOMAIN OBJS} PYMEM DOMAIN MEM =W <19] st4~7} S &3 u] GIL
= &= QOJ?:M T},
B A 3.800 4] H7A: vlo]E 3l 0xCB(CLEANBYTE), OxDB(DEADBYTE) ¥ 0xFB(FORBIDDENBYTE) =
YEF CRT YW Imalloc() ¥ free () & 22 g AH$3 =5 0xCD, 0xDD ¥ OxFDE thA| =] 5
Utk

11.7 pymalloc &t=Hx}

sto] Moo= o] B2 &2 (51280 E o]} AA ol F & EH pymalloc FA7F 5 th 256 KiB
ol 1 A7E Z+ (ordl Y (arena)) 2= W R 2] v S AFEFUTH S12 vle]EX T E 7Y ¢
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thA|H Yt

pymalloc &  PYMEM _DOMAIN_MEM(®) : PyMem_Malloc()) 3  PYMEM DOMAIN_OBJ(¢
PyObject_Malloc()) EHW Q9] 7] & Sz Ut

obel vt I AL the 48 AL HY T

0.

o dE QoA virtualalloc () I VirtualFree (),
* }\}%@ ‘/l\_ 9% U:] mmap ( I’J—munmap ()
e IHA YO WMmalloc () free()
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11.7.1 pymalloc Of2f|L} =X} ALE XL H Q|

B A 3.40] F7}.

PyObjectArenaAllocator
obel vt A 71t b AgE = T2A. o TRA L Al A =S Ytk

Zc o[Of

void rotx A A I A2d S AgE
E

void* alloc(void *ctx, size_t size) size B}o] E 9] o} L& &g}

void free(void *ctx, void *ptr, size_t old| V= | Al gk

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

ofel} RS AU

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
obel} &R E AR o,

11.8 tracemalloc C API

v A 3.70] F7}.

e naf
AEAROL WRRD, AR 7P AANY (2HE A Yo A AR AE VIR RAFUTH 12
uF3l 3 o}, tracemalloc ©] B]|EA 31 o™ -2 & 1133
H2g BEZo] oju] 2HHW, 7|& F4& 7, /‘\_;}qq‘

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
tracemalloc BEIN BYH HEe 222 £4 A FUTh E20] 454 o o} L AL

SHA FE Ut

tracemalloc ©] B] A 3}lE| ] oW —25 w3l al, 18 A]

)

82

row

o
i)
riet

sheh o,

pul

11.9 of

The-e 79 A 4o A whe ol Al YUtk VO W 7k R AR 4 A S Aol shol W Yol A
ohAl A4 95U o

]

e

k
S

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

3 AF P+ AL A 2L T
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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;

919} % AR ool A, W o= A 2 Aol £ A4 53 2 AP foFIAL. AA R, A E e

FIAE T AP Har FolEES

AL APt o Z= AJB2 & F A o7} 9
s °

3% e A2 o8 PolA Feste F
Mo ohe @RS Est7] wiZoll A B A (fatal)) A= FAIF YT
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 () */

Stold QoA UA R BEE Ao AT o 9ol%, sl M8l AL Pyobiect_vew (),
PyObject_NewVar () W PyObject_Del () 2 &= 11 ) A Ut}

351
RS CEMER AA F2 Ao st FHste Aol that v FollM 2E AdUth
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CHAPTER 12

X e K&

ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

12.1 €loj| ZHA| &tetst7|

PyObject* _PyObject_New (PyTypeObject *type)
Return value: New reference.

PyVarObject* _PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. | 2 & 3H AA opE 3 27 I 22 27|33t 27139 AA =
TR U th fypeo] AA 7L =2 7HA A] A 7)o g e, A 719 ZAIE = AA el
F7HEUth AAle e 2= 92 24 gsyth

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©]| 212 PyObject_Init ()7} $33t= RE 2 S 4335111, 7}H

27 Az o] AR % Z7)FF Tk

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference C 22A & TYPET} 5}o| W & A A typed AHE31o] MZ2 sto|# AA =
eyt stolH AA At 2 FoH A ¢ dE=E+= 27lﬁ'ﬂ A Utk AAY xR a1
AUtk vr2e @39 37+ 3 A tp_basicsize BENA ZAF YT

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C T2 A & TYPEZ} ntol ¥ €l & hyped /\]——9-6}04 ME2L gtol N AAE
gyt stold AA sH 2 %JQX] e Fd=+ 57]§}ﬂ 2 FHUth &34 W R g = TYPE
TFZA ol B8l typed] tp_itemsize BEO] 3] Fo] 3 37]-4 size BEE 383 th o
2e NS FH M FETIT. FES UED DS AL S Ao 2L Bl 2
EF A7, BT D57 2ol Bol, e e Bel &840 FAH

void PyObject_Del (void *op)
PyObject_New () U PyObject NewVar ()& AR S AAlo] &d W2 S A FUS. o] A2
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gm0z AA e Fo AAH tp dealloc A 7|AH TEH Ul w27} gl 353 go| A
A 7L otHBER, o] TF Sofl= AA Y FEof AA AT A=

PyObject _Py_NoneStruct
sho] ol X None o & k&5 = AA. of AA ol e £ e 2 F715 & Py_None A E2E AHE-8) A]
A A 28 oF g ek,

o B

PyModule_Create() &3 R E& @93t whFUth

—h

2.2

OH

S 23 2EA

sto] o] Az F Aol AHRH = W2 F2AN7F A5 Uh o] Aol A= o] 23 F 2 A o A W ofl el
Ayt

EE gl AAle sFAoz AAY e 28 AZolM AL o =5 F
ﬂwMaxﬂmmﬂmumtﬁziiﬂﬂﬂ,W% & stolx A BolA, AH
AHEE = R 3R g A th

PyObject

BEAA P2 o] Y &F YUt o] A2 stoj o] Aol et ZEE AA & HFot= ol 2R3
BEE 2= 3%1141‘/}. dubA el (delx) dEos, A Fx Agot i @ AA ol
ZAHW 2P Ut HAAE pyobjectE AAH 22 JA T, ho)x AA o thst B ZAHE
PyObject *& NAE & 4= QU5 YT Py REFCNTR} Py TYPE Wl 22 E ARE-3lo] W o M| 23] of
o,

PyVarObject
o] AL ob_size BEF F7}ok= Pyobject] BF AU o] AL Zojgte M= }{ 2 2] of vk

AFEE Yt o] 32 £33 glo]#/C APIo| YEFY A &5 Yth Py REFCNT, Py _TYPE W Py SIZE
] 225 AFE3e] Wl of] A M| A~ of gt

PyObject_HEAD
dol 7k MatA e AAE el 22 Fo AT o A-85 = W2 = Yt} PyObject HEAD
22 = oh2 3 2ol g Uth:

PyObject ob_base;

9 pyobject A AE FRIFAHA L.

PyObject_ VAR_HEAD
JAAB vt Qol7h ohe AA S JE = A 2e FS A e u) AHEH = v 22 9Tk PyOb-
ject_VAR_HEAD v} 2 2 = t}- 5} 2-o] 348 Ut

PyVarObject ob_base;

9] pyvarobject AHAE FRIIAA L.

Py_TYPE (0)

o] P32 vhol W AR 9] ob_type WHlo] A 23t ol AHEH UTh The o2 F9 U th:

ol

’ (((PyObject*) (o)) ->ob_type)

Py _REFCNT (0)
o] M2z she] A9 ob_refent WHlol] A 28t v S P U T The oz ST

’ (((PyObject*) (o)) —>ob_refcnt)
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Py _SIZE (0)
ol A Z = zto] W AA Y ob_size WH o] AN Act+= ] AHEHUTH Tt 0 2 SAF Ut

(((PyVarObject™) (0))-—>ob_size)

PyObject_HEAD_INIT (type)
o)A MEL Pyobject B 278} PO FFH =M AZYUTE o] AR HE o= F3H Y
c}:

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
°]| 212 ob_size BEE £, 2% PyVarobject & 27|13} oz P+ = a2 Yyt
ol AL The o s YT

_PyObject_EXTRA_INIT
1, type, size,

PyCFunction
o stold Fe g CR TATH: vl A S B G, o] o) Gt 9] pyopject < i)
A58 A 513 shuke] g whakgh ok whE gho] NULLe) |, o 9] 7k A A4 s o] glofoF gtk NuLL
o] obU ™, WkE} Zh2 jJr 170 =59 o v gro gz s Ag Utk e MR 2 E k) of

.
PyCFunctionWithKeywords
X% o] METH_VARARGS | METH _KEYWORDSS! 3}o]H Z#E 2 CE L=t ALY = T4 3.

_PyCFunctionFast
Mol METH FASTCALL Q1 3to]# FES CE +H3+= o

>
ofo
M
rr
ol
4
ok

_PyCFunctionFastWithKeywords
X% o] METH_FASTCALL | METH _KEYWORDSQl Fol¥ ZHEL CE FHs= U AR = &4 3.

d

PyMethodDef
FZY ] M EE 7lgste ol AHgH = F2A. o] FRAE W A9 27 syt

Zc cg 2|0

ml_name const char * | WA E 9] o] =

ml_meth | PyCFunction | C =& of T3l 2 g

ml_flags | int TE A YHS e = 2 a9 E
ml_doc const char * | SAEZ YL 78| AUt

nl_methi C %4 EABAUT B4 Fol BF & AAT, G4 pyobiect -8 BBt B4
PYcFUHCtiOHO] obUH, Autdel = A BN AAEE 273U PyCFunction®] 3 WA
WA WA E pyobject 2 A S ehE, ANAC R WA THL slf AR 54 CFE AT

ml_flags = U2 ZH2E 2d v Z=gUnh MY 2928 3& F oy vty
T3S vepdyrch

A A AApol| th st v 7FA] 712 T & -2 0] 9o o] F F 7}A & METH_KEYWORDS 2} A 33l 7] 9 =
AAE AP = AdFULh 2#:AH F 6719 & 3o AH5UTh:

METH_VARARGS
ol WA =7} pycrunction Q1 AN & A YU T4+ F A PyObject*%){o 7]
"413“45} A ARE A=Y self AAGUTEH ZE T4 49, 25 AAYUE F A= oA
W (FF argsttL FUth+ ZE JAE U= FZ AAJdUth o] i) e dutder

PyArg_ParseTuple ()oY PyArg UnpackTuple ()& AH&3te] A 8 Tt
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METH_VARARGS | METH_KEYWORDS
o]t Z| 27}t A+ WA == PyCFunctionWithKeywords & o] ojof Ut} o] g4 A 7] 9
W) W42 7] R T s, args, kwargs. ©17) A kwargs = 2= 7191 = Q1242 AU 2] o] AL} 7] 9 =
17 YO HANULLY = A5 Utk w7 e dWlA © 2 pyarg ParseTupleAndKeywords ()

ARg-3to] A2 Y

METH_FASTCALL
A QAR A Gt wE $E 3. WA =Y §2 pPyCrunctionFast YU A AR w7 A4
self o) 3L, & A W Mt AXE W= pyobject * 39] Cwi Aol wl, Al W) mj A W4
TEY 2o At
o] 21-& A 3t APIS] YT} o T}
H A 3.7 F7}

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 gk APIS] AR 7} ol d U Th
WA 3.7 71

METH_NOARGS
W70 W47 Gl A e TE_N0ARGS Bl 1% LFAE o] 9o, A7} Fo A Sl B}
& Th Pycrunct ion golojof gtk A WAl w7l W4o) o 8L ANA O selfe]v] o] L}
7

] =
AR dxgzo] ek FxE BFdUth ZE 49l 7 A i A4+ nunn gk
METH_O

"o" QIAR PyArg ParseTuple ()& EZ& 8k thAl, &4 AA A7} Y& WX == METH 0 )
22 Ud @5 ds5Uth pyCrunction o] aL, self Wi W42t & JAAE YEHW = Pyobject *
w7 M-S S Y Th
o] = A2 el ol A E A ka F e 0] WA =0} 3 AL wf vil | YERE Y T
3

= i
mEo] Ao H 5ol AT 5 Qg ole @ Zel 2 5 A s Fol A vA =l e AR T

METH_CLASS
HAEZ G| a7t old F AA 7 A HA vi7f 42 AP Yt classmethod () WA
St 2 A12 3w IS o] A= AT AL ZE) A vl A = (class methods)E THE = o] AF2E Ut

METH_STATIC
HAERZ g <
s

>
i)
>

7} obd NULLo] A WA v M2 AgE ) staticmethod () W3

St 2 A12 3 u) BE o] A= A} AL A A W A E (static methods) S W E = o] A2 U o)
St g2 e 22 A S o] S 7 U2 FY Al A =7 225 EA & Ao

METH_COEXIST
71 Ao hAl vl =7 =g Ut METH_COEXIST7} oW, 7| Bk vt g = Hoj 5 A
HAe AdUth €X A7 HAE HeolE Aol 2REHBR, o & 59 sq_contains X9 S =
__contains__ () = F H WM EE A T2 o] 59 3l T PyCFunction& £ =314 o5
th. Z e 271 A &= ¥, PyCFunction o] 2} 3 A A A}g] o] 2 =5 11 £% 37} gt} o]+ PyCFunction
o gt T o] e 5 A = HohH A3H o 917] wjZoll & th

PyMemberDef
C7xA Ao sfFst= Fo o] ERRE

i
rlr

TxA. BEE e 2E Utk

7|5t
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type< t}FSHC o sl F3l=
u, 553 ol A

W 7FNULLY W] T_OBJECTE None<

ECE =] olo|

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

ger Iz Fud ¢
Fog Mg}

EENE cH

T _SHORT short

T_INT int

T _LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBIJECT PyObject *
T_OBJECT_EX PyObject *
T_CHAR char

T _BYTE char

T _UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

%I Wl 7} sho] ol A 9 2 B

W13}5l 11 T OBJECT_EXEAttributeErrorE WA 7ITH=

Ao A T_OBJECTS} T_OBJECT_EX7} t}EUth T_OBJECT_EX7} T_OBJECTH T} & % OJEH—‘F}ECH]
3t del F AL2S o] Sul2A A g s 28, T_OBJECTR T} T_OBJECT_EXES AM&3}4] Al &

-8 AN AE 93 READONLY & = U5 U th type

flags+
o T_STRINGS AR 3= A
T_OBJECTS} T_OBJECT_EX uﬂj‘ W ek AR E 5 21

2718k ¢

PyGetSetDef

Fol th e Z2oE] 2 A AT

DEL SREY

] 7]

ou,\ﬂ/\a ‘AOH OO]AL]'» 1 ]

2 READONLYS

Ea

Aoy sl= FZA|. PyTypeObject.tp_getset &%

=3l T_STRING W] o] Bl = UTF-8 & & 4 g Ut}
Utk WULLE ZF g Yth.

o Hh e 4

g | Cc™ o|0|
name | const char | ] EZHE o] &
*
get getter AEZYHEE I=CTF
set setter AERES AU AAlsks A8 A C g, A2 H ol ERREE €7
Ag Ut
doc const char | A =X~EF
ES
clo- void * getter &} setter of] 5= 7} t] o] E] = A| 3 3}= A HZ ZAH
sure
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ofut= shol W AA A2 g FLT FRA F

n

k

get £ 3hte] pyobject * w7 W (A2 L) 9 g £ (AAE closure) & WobE A Y

t}:

typedef PyObject * (*getter) (PyObject *, woid *);

Aot A 22 e e, Avsid AW o2 9§l nuLLS Whake of g,

set &5 F /N8 Pyobject * W7} | (AT 29 AA T 3h) oF T U H (AHH closure) &

WohE gy th:

typedef int (*setter) (PyObject *, PyObject *, wvoid *);

AA v ) A= NULL Y T A stE 0, Astd A2

S
o,

| EREZS A8 oF sh= ¢ F i
oj| 9] o} 37 —1-S w3k ofF P Tt

12.3 & 2K

Fus Az Y2 Aolse TEAL Atk

PyTypeObject TF2A). PyObject_* () Y PyType_* () &+E AHE3to] & AAE A2 é# AT, Ol

3 sholdl g4 T2 ago] Fu18 24 22 Yol AFIA Atk of AAE AR £
7oz A zE A AZE 9L 7 Ak mEol o5 52 ok

bajel 7zE

AA = F 2 22FEG TGS FU 27172 o+ 24 @ AA7F B2 59 g2 A7) w2 <,
y

e L m o S e S e e gt o) A 5 Al A s

Ao gUTh 9=t TxAe A e ¢AHE AE Yo
ohe o] et 2 el =, o A e

12.3.1 Zt=F 3x

(b £R)

PyTypeObject?] 2] n] o} AL-§

PyTypeObject &£ =] EXWAC/OEZEE =
=2
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

CfS HoIx[oT AIS
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H 1-0[™ m|ofX|of| M Al

PyTypeObject & &! =] ELS A E/EERE ES|
=2
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
g, __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
123 ke &2 o] 52 & Fol (AFA 0 R) A A= &S Ve UTH 314 2T (angle brackets) ¢Foll = o] 52 917 AE o=
F 5ol oF gtk 23 (square brackets) H] o] 52 YR A& JUth (HFAHL o) (<R>) & ZE7HE 5 Y-S Y TH(FHEA NULL
o] o] o] o g oh).
2 %Z
(0): PyBaseObject_Typeol] A A
(T)y: PyType_Typeol 4%
(DY: 7|27k (&F 0] NULLE AR 9 49
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").
(Iy: &%
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 HH th-3 (W F Ad) Z=& EAFUch:

e tp_allocs

* tp_frees

tp_maxalloc

* tp_prev
* tp_next
Mo &2
==X El EF0ME
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__

CFS Holxiol A%
PR 52 AN EFHE 23] AAL 53 EFH o2 FEH o Fo3dAlL
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H 2-0|™ mf|o|X[of|M AHlH

=5 E EF=OME
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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&8 typedef

PyObject *

typedef UHEEE Hhets
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 i Ch ZH % (=]
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AAG L okl &% pedef T FEHAA L.

12.3.2 PyTypeObject X 2|

pyTypeobjects P24 A& Include/object .hol A & 4 &tk &2 B2 A, bl
COERUERARER

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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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 =2

g AA F+ A= Pyvarobject +RAE FF UL ob_size Y=+ 54 3 (type_new () ol Y3 T+
AFUL, dtE o 2 class woll A EEF Uth ol AFHSE Ut PyType Type(WEL )2 tp_itemsized
Zﬂ-‘:‘rWﬂ FAFAAN L, A2E A (F, & AA )= WEA] ob_size BEE 7FA of 3H& =3t}

PyObject* PyObject . _ob_next
PyObject* PyObject . _ob_prev

o] =X 3 E Py TRACE_REFS7} Ao S ujvt 243 Yt) NULLEY %273 =
PyObject HEAD_INIT W3 2o o3} Helg Ut AHcs dd Ao A%, ol d=x T4
NULLE §AF Utk $H02 339 AR A9, o F A= AME Yol Yt BE gholn A9
olF I BlaEc] ddse= H AREFE YT o)A g YA BH o AR E 4 st
A 1+ o AFS2 274 M4 PYTHONDUMPREFS 7} A2 o] A3 o] 2 uff W3] EA st AA &
A sh= AAdUTh
Az
o] A== A H Yo o5 F5H A FUTH

Py_ssize_| thObject ob_refent
0] A& PyObject_ HEAD_ INIT UHELEOH osf 12 27319 & A F=x A4YUrh AHAo=w
ﬂdﬂﬁ7hm4ﬁ0d4 /%mtwmﬂ‘;ﬁ$ﬂﬂﬂﬂLﬂ]%f%iiﬂ%Eﬂﬂ
oIt S e A BEE @ AN 4T DAt AL A e e R

As
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ol A& A H Yof sl FEHA FFU

PyTypeObject* PyObject . ob_type
o] AL o] 3, = v e} & (metatype) Y U T} PyObject HEAD_INIT P E o) tf 3t QA2 %735
o, gt AubA © & spyType_Typeolo o FUth Lejuh, (Hol %) A= LM AHE 7153l of 3=
EAow 2E s B BEY A9, A% deE FEF 271547 o eta BRG] wfebA,
Z 2 NULLES PyObject_HEAD_INIT W3Z 22 AEstL, t}E 22 33517 Ao 252 7|3}
A Aol BES A A o2 27815 AP o] 2 dukF oz thg gol FFFUth

Foo_Type.ob_type = &PyType_Type;

P Ax"AaE TE7] Aol £33 of FTh Py Type_Ready () ob_type©] NULLA A 2l s},
aepd wlolx S0 ob_type BER Z7|3UT PyType Ready ()£ 0°] ofd o] 2ES
WA skA syt

12.3.4 PyVarObject &2

Py_ssize_t PyVarObject .ob_size
BAoz AFE 9 AA 49,002 275k gtk FAoE B Y A A, o] Dol

a0 o) ATk

(

12.3.5 PyTypeObject &=

Z+gFole AES AWete Aol dsUth BE7INULLE AR E ufl PyType_Ready () 7F 32 2R3 T
T ed, (712%) AAE 5 Ut (PyBaseObject_Typed} PyType Typedl| 43 W2 25712
Ao w 7B o R A5l Fo AL

const char* PyTypeObject .tp_name
Y olFo] XTI NUL-F5 FAES 7te] 7l 2UH. E5 ddes A2 T 5 = Fo 39,
FAde AR BE o, 1 F ol A, 1 H 0 F o] olojok gtk WP el B¢, ©hA & o] Zolofok
Gyt B2go] 71 A e HH REo|d, JA 7] A o] 52 FA ZE o5 dF YU A E =01,
7|2 po] A H 3 7] 2] gofl = BE Mol oA Tehs F2 tp_name 2713HA7F "P.Q. M. T" o] o] oF

2] g o] Folojor 3, BE o] 523 gl 7] ' __module_ '

rln

4%, tp_name FE o o] glofof Gtk viA e A o)A B
2 AN G5 glom, mA e A o] F9 BE AL name__ o= i

Aol flod, AA| tp_name BEE __name_ AEFHER AN~ T glon

REL 4954 FEUTH AN 4B Az, Aol BA Ao R 245 A gt B ol AL
oA & 9F T 5 JvheE A S3UTh 38 pydoc & 2 THE B A YA o] YEE A k5t
o] W= NULLo] ohulofok Fulth Py Typeobiect () A A BLI BE AU THEAH
tp_itemsizeE AL staL).

Al
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o] 2= A H Yol o5 FEH A s yth

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject.tp_itemsize

o] AT E A2 51H § QA AE A0 T 7|2 Hlo|E THe| =2 74]/&@_‘4 A5yt

EHA Z2H 9 o] Y5tk 1A o] AAE A FL (0 tp itemsize BEE
o]/\E-]/\_,] 6301]‘— 0] old tp_itemsize BEZ} O]/\ ‘4 a7 Aol a2l
QlAElAE tp basicsizeZ AAFEH = T2 I7E 71'/\14‘—/}

7FH o] AdaE 0] o] AP AAEHAo = ob_size BET}F Qlojof ?Shﬂ AAEA I
tp_basicsizeo| N F38}t7] tp_itemsized § 3 ZEJ Utk o 7] A N A2 (Zdo]y dYrt.
NS QS 2 ool o oine Aol AT UL 1917} S5 th: oS Sol, AL
=55 YEW 7] 9131 =9 ob_size§ AHE-313l, N2 abs (ob_size) ?J‘%E‘r ESHAAEA HH %] of]
ob. size BET} Qekal oA AAHA P2 A7} 7P Aolehe F& oh gyt (o] & Sol, 9 AE B9
T2A= A Dol JAAHAE ZEATh s A’ Ao = 9 1] Ql=ob_size SET} 2&%‘/]"/})

718 g 7)o|=v]l3 & Pyobject_HEADY PyObject_VAR_HEAD(QI2AE A FLZAE A AdH= o] A
S35t 2o o] AAH A2 BE7L 2T, o] 22 A A FTHH _ob_prev®} _ob_next
ATt TP ULE ol tp_basicsized] Z7|3AHE A& FYsH vt HH S JAaH A v A&
AAsE o] AHEH = FxA| 0 sizeof AAAE AFEdHE= AUt 71 & 3_7] oﬂ “GCEY 277t
Z3E 2 syt
3 & (alignment) o] th 3 F3L ALEF: 7hd o] P& 54 FLo] IR }‘jd, tp_basicsize Fk
off A arej= of of Futh o : o] double B S FHE = F= 7HEFAITH tp,ltemsmet
sizeof (double) Y YT} tpﬁba51c512e7]— sizeof (double) & HH‘T‘7]’ HEE = AL 7
T o] AA Yt (o] A o] doubled] A &F Aol gtal 7R T Th.

748 Zo] AAE AT Q= BRE HPo] AL, o] I NULLO| ofL] o] of Tt}

As

ol A= AH Yo 3] E = ALFHUrh wlo]aF o 00] obd tp_itemsizeZt YW, AWHE O
2 XNB YA tp_itemsized ThE 00] obd gho g Aot 22 b SHA kst (W o] 23 Y
Tl Wt 2 7] = dh.

destructor PyTypeObject . tp_dealloc

ZaUh:

void tp_dealloc (PyObject *self);

A} e M2 F2 7109 of Py_DECREF()E} Py_XDECREF () WfZ 2] &3] S
t}. o] /\17‘4011 A2~ AL o A3 A AT o]of st FR+E= JFUth A Fee d2da
7 AR EE %@% S A skaz, (W 2 5‘”011 AHEE B ol et Al F4E AFS S

0]/\13/\7} e BE MR WS A oL, 34 tp_free 48 TEMF Utk F 2
AH L ‘;43}%% (Py_TPFLAGS_BASETYPE Ze 1 W EZ} AR H A ¢k B-¢) tp_frees

AA = Al 8 3 A 7] (deallocator) & I H & & 4 JESUth A SF A 7] = A"
25 93t gl AFEE Zojojor gy AdadE AT} PyObjeCt New () \/]-Pyobject _VarNew ()
E A8 5] ddE gigtﬂ 184 © 2 pyobject_Del ()o]ldl, A2E AT} pyobject_GC_New ()W
PyObject GC_NewVar ()& AF&3te] 8% 9l o™ pyobject GC Del () YU th

A Eto 2, o] 3P T %(Py TPFLAGS_HEAPTYPE) ©| W, @G A 7| &= 3 S A7 & &
s @ Z‘MH Fx A4 E FojoF Yt vWiEH (dangling) £ EE st aL, o] A o= A%
‘:‘Jt‘d% o3 7"“\41‘/}.

rlr

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);

(TH& ST Aol A1)
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// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

}

Al
o] A== AMH Fo=z AJ&LH Ut}

Py_ssize_t PyTypeObject.tp_vectorcall_offset
st tp calld ¢ 2&A < gt ) H ] F (vectorcall) T2 EZE AFE3lo] AAE T E31= S
TG AT ool glg A8 2 =AU

= ZY1_py TPFLAGS HAVE_ VECTORCALLO] %) =
vectorcallfunc ZAE Y AArEH oA 2 ZAS E35HE= ofFe
_PyObject_Vectorcall ()3 Z5&Ut}:

flo ©

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

vectorcallfunc 3 Q1 €]

—
A o2 AA ™ 2F

A 5 9o, ol AAEAE Py TPFLAGS_HAVE_VECTORCALLO] A%

A tp_callZ ZW FUrc}
_Py_TPFLAGS_HAVE_VECTORCALLS A A3l BE Fdllat tp call® A3, T &

Z}o] vectorcallfunc 49t A =5 whs ol of FUTh p_calls PyVectorcall Call® A7 3HH

gk

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
tuple 7} dictof] 2tz o] A Y X &} 71 ¥ = AALZ callable?) vectorcallfuncs €23 th.

o ¢

o] B4 tp_call EFoA AL A% AYUTh tp call® T gon @
A _Py_TPFLAGS_HAVE_VECTORCALL Ea}:g g3tz &S5tk AANE TE&5HE W,

PyObject_Call &5 ¥ StUE A ARESHAIAI L

F3: 3 (heap) A HHZ Z2EZS
__call_24d 7‘* J5H, tp_call® A

be Ae 938 e 87} ol 3ol

793 g3
A5 o] WE) 2 ok A B b 5 ST

Z3: tp_ vectorcall _offset &F 2 Ju|EL2 A AHAo|H Tlo]H 3904 LAE Ao = A AEH

Utk BE S AT, he] W 3904 ZES 7§D/d§;} ZH)E A L.
HA 3. 8011/‘1 o] &X % gfo] A 2.x9] Q4 Zuj ol ARRH 5T Fhol A 3.000 A 3.7 A =,
of 2F=] 9l tp_prlnt HEg A5yt
As:
ol BE & tp calld TA A B Fof Yo FEFHUTth: B F tp callo] NULLY uf A/ B 32
wlolAd oA tp_vectorcall_ offsetg A&3Uth
3] &(Fo) Mo A AH ANE ZFHAE T TH-L Py TPFLAGS HAVE_VECTORCALL Z1E
A438HA] k2ol F st Al L

getattrfunc PyTypeObject tp_getattr
get-attribute-string r<=of] o 1 A =4 & 3 1,

ol A== AT U A€ ul, tp_getattro 2 2| F-F
Agst7) S8l stol W A AA hA C EAE & Wobsol=
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A5

% tp_getattr, tp_getattro

o] =& tp getattro®t 7 AH Fof o FEHUTh: AE F& AHH F tp getattrit

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,

ol A HAAHANFUT BoE wl, tp_setattro e A ZFIA T, AEZ{E o] 5=

A8 517 915 ol 8 AL A7 G4 C EALS WolEol = g shel Aok gtk

As
% tp_setattr, tp_setattro
o BEE tp setartrost B AE Fol oo A4 F U AE F B o] tp serart

tp_setattroZ}F B NULLY uj ol o] 23 of] A] tp_setattrﬁ— tp_setattrogs BF ASSU T

PyAsyncMethods* PyTypeObject .tp_as_async

Gz A ol fl ol ) 23} 1] 5 7] ol EldlolE] LR EES TR AA N DAY AT T
F7h 72 A e EAE. AT NG 0l 5] A TEAE FRIAA L.
WA 3.50) F7}: o] Aol &= tp_comparel tp_reservedzt I H5 Ut}
As
tp_as_async AL &) AT, 29E BEL AE R o Aoy
reprfunc PyTypeObiject . tp repr
W2 g4 repr () & T RS Bl via A8 A £
X WL pyobject_Repr () 5 UYth:
PyObject *tp_repr (PyObject *self);
P4t BADO L FUSE AAE wsof Gtk o 4H O, o B4 eval (o] AR 1)
A5 Bo) Fol AW T e /42 AA & N EALE WA oF Itk o Aol 75 A
Fom, 1< 2 AR 151 R B BAD S B of s, o EArdol A AAle) Y3} ghe BT
2% 4 gojok gt
As
o] BEE NE Wow AsH )
A8zt

BA
ol BEES AASA O, <35 object at sp> BAY EAFo] MAH UL o} 714 25k @ o] B
o=, spe AA Y HEY FLE AP YT
PyNumberMethods* PyTypeObiject .tp_as_number
SAZREZS PASE AAl W FAH AES TP F7h PEA hE EA. o] BEL
FAF AR F2A A AT
A

tp_as_number BEE A4E A AW, 28E A= 94 o s A4 UL},
o

1)

PySequenceMethods* PyTypeObj ect.tp_as_sequenc
NA2Z2EBS FASE AR OE HA D BEE TFHE F7h F2A
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
g 22EZS F8se AAoN BEE dEE EAFE
v sg A A oA AT o
As:

tp_as_mapping DE= 445 2 FA W, £

o
N
-
N
Y
=2
=
g
H
rO
Al
o
i)
[t
rlr

i
il
[t
rlr
=
e
&
|o
fru
o
B
it
i
v

hashfunc PyTypeObject .tp_hash
Wg T hash () 8 PR F5o] ha A9 H £,

MWL Pyobject_Hash () 9+ 245 UTh:

Py_hash_t tp_hash (PyObject *);

-1 Zke A AFA o] ¥l3} 7k o 2 ¥lk3kE] ] 9Folof U t}; S A] ZFS A4S E o) o 2] 7 wh A shd Sk
o 9] 2 AAstL -18 W3Hs) of Tt
Al

o] A7t AAF R ¢FoW (281 tp_richcompare”} AAE A ko), AA 2 SAIE Hste=
A&+ TypeErrorE HAA A YLE o] AL Pyobject_HashNotImplemented () Z AR 3HE= AT}
%_}ﬁbl =

o] gc%.‘?_g oA A WA= AL }46}7] 23l PyObject_HashNotImplemented ()&
BAIA SR AT 5 JdFUth o] AL sto] M F oA __hash__ = Noned} F53 202 34
= o], 131nstance (o, collections.Hashable) ©] FalseZ &ul=2A wEstA gt ¥ 9
AL 5 ulR 7R YU t)- gfo) W 2o F# A0 A __hash_ = None2 AA3H tp_hash E£F0]
PyObject_HashNotImplemented ()2 AAFH Y

As

I :tp_hash, tp_richcompare

o] AT = tp_richcomparet 7 A B o o AL&H Ut B 89 tp richcompare?}
tp_hash7}F B NULLY W), B 8L tp richcomparel}t tp_hashs BF AALESH T

ternaryfunc PyTypeObject .tp_call
AA 25 TS Frol A= 3 ZAE. AA7F Z2 & 0] by NULLol o of Stk A2
PyObject_Call ()3 ZHUt}:

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

A%

o BEr An oz A5PYTh

reprfunc PyTypeObject .tp_str
A At ser )2 A3 e Pl Hek AHA LAE. (sere oAl Folwl, str() =1 92 4
e EZU‘Oﬂ Fo Al L. o] AP AE PyObject_str ()8 £F }01 AA A S s 8,
PyObject_Str ()& o] A8 7|& E&3th)
MWL pyobject_str ()T 25U th:

PyObject *tp_str (PyObject *self);

e BAL oY fFURE AAE WS of Futh thE A FollA %, print () ol o5 A2
F3ho]7] wjRol, A 2] (A<%3k) B EAo|o|of FTh.

AS

o] A AMH Foz A& T

713
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o) = AATHA oW, BAAG BUL WG] A3 byobject Repr ()] EEF UL

getattrofunc PyTypeObject . tp_ getattro

AEZHE 97| (get-attribute) <=0l tfj gk A&} F Z 21 H.

AL pyobject_GetAttr ()3 ZEUTh:

PyObject *tp_getattro(PyObject *self, PyObject *attr);

AdutA o 7 o] DEE pyobject_GenericGetAttr ()&E AAR3HE Ao AUt} AR oJEH
=2 3E QuAe e FATUD,

AS

1% :tp_getattr, tp_getattro

ol BrE=tp getattrI A AB Foj gl ALH UL A B 8o tp getattridttp getattroZ}t
T NULL?:_]‘ W AMHE P2 wo]|AFoA tp_getattrd tp_getattros BF AU

7|2 %k:

PyBaseObject_Type< PyObject_GenericGetAttr ()< A&t}

setattrofunc PyTypeObject .tp_setattro

o= RE 44T AA S 9T ol A A A EAE,

AN WE pyobject_SetAttr () ZHUth:

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

9, vl NULLE A0 | EHER A A% A AR o} i), QuAOz o
B E PyObject_GenericSetAttr ()&E AARA3dE= Zlo]l HElgdU) AA o]EZ|HEES A=
LA ol Wi TR

A

% tp_setattr, tp_setattro

ol B =tp setattrB}TA B Fof o AE5EUT: B 3O tp setattrittp setattroZ}
RENULLY W), B 2 v|o]AaFoA] tp_setattrF tp _setattrod BT A<Eshch

713k

PyBaseObject_Type2 PyObject_GenericSetAttr ()< AHE3Yt}.

PyBufferProcs* PyTypeObject .tp_as_buffer

v 3 Qe o]~ g FASE AA vt Y BEE x3ete FUHF2A A e 2AE. o] BE=
w3 2 A 2 A ol A A g o
As:

tp_as_buffer AEL A%H A AT, L3 BEE Aoz 458 Yrh

unsigned long PyTypeObject tp_flags

o) T e ool VS g e U
t}; \:]—_ Oﬂ}\]—Fﬂ 072 FAZASA = XU 3 AA (== tp_as_number, tp_as_sequence,
tp_as_mapping A tp_as_bufferE T IR = A 1Lx 1]).4 7§ —’JE7} o asS L}E}LH‘—
o AHE U olelat Eel 2wl =) o, ol Zlo] REse d

00U NULL gt& Zte A o2 Zhsljof gyt

o BEo A% BT L S v EE AUAo R ALY, Z, Wolag e T
4 B go] o] o)1 W EE A& B TRAY AAY Fh 1 u=

fr 4
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g F2A 7 ASE A FEA AEEUTH &, S 2 R EY wlo] Ay Q] gho] A LA of of
3 9] EiE’JrU“iﬂ /H H &g or BARYTH Py TPFLAGS _HAVE GC Z# L HELE tp traverseS}
tp_clear BE 2} S+ *1"51\/]@,2 A B oA Py TPFLAGS_HAVE_GC Z#| 2 v E 7} A AT X
1 A H 39 tp traverseQtp clear BEJ} EA) 3} NULL 32 2= 2.

_4

o, MK

7123k
PyBaseObject_Type< Py _TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPES AR-&3Shur}
H|E A=

O3 v E np2 37 A7 Aol F o] iUtk ol 52 | AR @A OR8] tp flags BES g& 3
A4 AdS5Uth |32 PyType_HasFeature ()= @3 22 Fhp} fE H3dL tp->tp_flags
& £7100] ohdx] Sl g o,

Py TPFLAGS_HEAPTYPE

ol HIE= & AA| AHA 7L ol @32 wf 48P Ut ol & £91, PyType_FromSpec () & A&
3o E@'gi o= 7 3. o] A 0, AAE A0 ob_type BEE Fof Tt HZ 2 7+F351H, A
A2 7F kol d ] 3 A 7} INCREFS 1, 1A~ E A7} 5137 E wff DECREFH U th (o] = A B2
B Ax" o] ALH A grsUTH A2E 20 ob_type o] FX 5F+= & ¥F INCREF 1+ DECREF
F4h.
As:
777

Py_TPFLAGS_BASETYPE
o] H|ELZP2 )= o Wo]|AZo B AT 4 S ] AP YL o] v|EVF A AL R ko™
ol §oz AH Fg vE 4 AU TH(ava) (final) Feh 29k FAEITh.

As:
77?

Py_TPFLAGS_READY
o] H|E= PyType Ready ()l &J& & AA7} &b 271302 of A4 gt

As:
7

Py_TPFLAGS_READYING
O] H|E+ PyType_Ready ()7} @ AAE 27]3st= 2 F g Ut

Al
20%?

Py_TPFLAGS_HAVE_GC

o MEE AAA ANA £HE ALT W AFF U o WES ARHW, ArHAE
PyObject_GC_New ()& A& 3t ThE0] A oF 3}al PyObject_GC_Del () g PARCEC Re I R |
ofoF Tk, <3 71| 4] 44 A9 AAo] 327k BRI} A5 o HIEE £ GC B A=
tp_traverse® tp_clear7}t 8§ AR o A= dA|S T}

As:

Jd%5: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

Py_TPFLAGS_HAVE_GC Zd 2 vE ttp_ traverse®tp_clear BEL} A ALEH UL &,
X B oA Py _TPFLAGS _HAVE_GC Z#| I V| E7} AAFH R &1 A B 3] tp_traverse}
tp_clear X7} 22X 31 NULL 3k 2= 49

Py_TPFLAGS_DEFAULT
ol AL Y At 1 T FxRANA EF B2 EAL

rH
i
i
2
rn
)
lut
lo

H| E mp 39

N
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Utk A, 23 22 2= & 38 Yt}: py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.

Al
222

Py_TPFLAGS_METHOD_DESCRIPTOR
o] H|EX A7} A A A ¢ w A E (unbound method) A 8 5 &3-S Ve U T}

o] Ze 217} type (meth) ol A= A

e meth._ _get_ (obj, cls) (*args, **kwds)(obj 7} None©o] o}d wl) = meth (ob7,
*args, **kwds) %} 558l oF ).
e meth.__get_ (None, cls) (*args, **kwds)=meth (*args, **kwds)2}ES3ok
o,
o) £ 7 obj.meth () 2 2 LA WA 520l )2 HAFE AP A BT o3
methol] thdt QA (A ZAH v A = (bound method)) AAE vHE ] k5T

W7 3.80) =7}

Al
ol 22 3§ Foll o8 A&EHA LUt BFFe B9, tp_descr_geto] A4E wjulch
A&y

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
ol Ze| L& PyLong Check () & Z-& TollA Fo]l WAF Y AR Feh2A] A&6HA &
Hote dl AFEE YT o] 83t 54 A A= PyObject_IsInstance ()& 2 Ay 3

F

whEUTh WA 58 ASA Y FL p rlageE AAFA ARk FU T 12A
orow 128 Y AT Agehe TEsk S & A4 el whet e A A5

Py_TPFLAGS_HAVE_FINALIZE
OB tp finalize &F0] § TZA e w AAP T,
v A 3.40] F7}.
W3R HA: Az tp_rfinalize €F 0] P4 F2A o Jthal 7Hg 317 wf ol
ol 21+ Y= F83HA s Uth
_Py_TPFLAGS_HAVE_ VECTORCALL
ol HEE FHla/HHZ 22EZ S 7+ o AAFFYh AAMS Y§2
tp_vectorcall_ offsetS FRIAAL
As:
O] H|E=tp_flags7F A= A ¢F o A A (static) A B Foll AHFUth: ME P tp_callol
NULL©o] 2 A] B & 9] py_TPFLAGS_HEAPTYPE©C| A A E 2 &L u] A B L& w o] AF of A
_Py_TPFLAGS_HAVE_VECTORCALLS Ab&3Shu ),
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3 92 _Py_TPFLAGS_HAVE_VECTORCALLZ 4434 k5t

Fa: ol Tehat B Ao m shol W 39014 ThE ol S W AW o u £ o2 FAH 2
BUth HE 22 A§3H, o] 39 §ow HES 7 .

WA 3.8 =7}

const char* PyTypeObject .tp_doc

o] & AA | e FAEHES AT NUL-T5 C EAL thst A8 3 ZAE. o]+ F3 F9
AAEIANA _ _doc_ SJEFHEZ =ZHU T
Al

By
(<)
o) g=

A Gl o3l FEH A dsdh

rr

traverseproc PyTypeObject .tp_traverse

o

7Ha R =3 7)1 ] g ko Y3t M el A E QI E. Py TPFLAGS_HAVE _GCZ# IV EZAAH 7

ol uk AL&F T A2 hS3} 2T

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

slol o] 7hn| Al =3 A Aol T gk ApA| eF F R = A =3 7pa] 2] =5 2] Dol A 2HE 4= dF Ut

tp_traverse EE & 7] A] ¢ @7101] A ZAx S BASE ol AFSE UL tp_traverse &4

o ANbA RN T AL @3] AT LT A3k sho] W AN 2 A~' 2 WA visf by VISIT ()&
TEFYLh A& 59, D‘r%%_thread & 25 T4 local_traverse () YU T}:

static int
local_traverse(localobject *self, visitproc visit, wvoid *arg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return 0;

Py VISIT()E #Z ¢3 Fod 5 = W At TEF ol 7234 A L. self->key

Wl QA% NoLLol U ol M EAAT s A B2 w88 9571 4 A

W, W Aol 29 YR D 5 Qe A% 2T ek, 07 AUL A9 ge T E

get_referents () B4/t 1AL THHES ol AL BEAT 42 5 AU
AF: tp traverseD FET ], AA2HAT} AFF=A8 FZRE FX5=) Al 23] o
Ut A& S0, AA 7} tp_weaklist ©F2 T3 23 FRE A YsHE, A2EH A7) R4 T
ghobel 22 A 40514 07 W o] B AT o AES A A3k E OVE) (ip_weaklist 7k 7] 7] =
Z2)E WA rEYTH (ks 2 g AEE sk Fx FAE A7) A8 A7l dsUth
SPA g Sl Bl 7] ob 2] Aol Slo] i Al A% 5 Qo] A, AIAEAE T oke] & ao] U@ 247 B2 E
27 gheih

Py_VISIT()+ local_traverse ()9 visitetarg 7| W7} o] o] 54 A& S 73 th thE o] 5
=0 A v Al L.

As:
% : Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear

123. 2
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ol et tp clear® Py TPFLAGS HAVE_GC Z 1 B|E L} S+ A B Foj o] AFLE Ut S
IH|E, tp_traverse W tp clearZ7F A H oA BF 0o H B5F W o] AT A A<5H Uth.

inquiry PyTypeObject .tp_clear
7He) A = 719] A 8] 4= (clear function) of] T3t M &l A Z Q¥ Py TPFLAGS_HAVE GC Z# 1 HE
7FARE Aol A EUTh A v 25 yth:

int tp_clear (PyObject *);

tp_clear WH F= 7M1 A 3 7] 0| A X
ato], A AHO BRE tp clear 3471 Asto]
Alo] AR o tp clear g At
B45UTH FERO 2L 2 w80 74E
tp_clear ?}A‘i’}ii FES XTSI E
tp_clearg FH3A ot F& Wt o] f+= A9 s Uth

tp_clear®] F&-Z thg of| Al £} o] 3}o] A=
AA| 8kl OH"*”“HMl o3t LB S NULLE A A of gt}

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

O,

N
¥ o q
tlo = i N rH N

A2 AA= A 2 G olgtA Py CLEAR () WA ZE AFE-Sl oF U th: 23E A Ao o g
NULLE A7g wj7bA] 2308 AR o] th 3 28 FAA71A] ofotok Pt o) & Hx 3
z3y 7ﬂxﬂ7}ﬂiﬁﬂ7ﬂ Ho] gdojo] slolH F=E TES X Y A F5S U
Z2GdUcH(EZEE A Addd gfoldeto]l A e Iz oz d3). 18
A Zz2 & 4 9ud, 289 AA & de &%%# U= AL self 71 S 5 Q==
th st 2 QAE 7} 1 A F e NULLe] H &= A o] S8 FYTh Py CLEAR() Uﬁiit ?}Zd_
3y
tp clear o BEx = X <3S Z= Aol 7] W&o, X 3o F
o]} sFo] A ﬂ#ﬂﬂ%ﬁfﬁﬂ AAE AFe| e 2
Aesla, 9 tp dealloc

sto] K 8] 7Hu] A =3 A A o]
As:
% : Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear

o] A== tp traverse®t Py TPFLAGS HAVE _GC Z#] 1 BlES} &7 A H o o3 A< U):
ZWIWE, tp traverse 9 tp_clearZb A B FoJA 700 BF W o] 23 ol A AF<5g Ut

it

o
g
i

4

fu et
Q
<

-
IS

ol
£
0 2

r°"
My el

iy
B ot (o go
o

ftfo

= =~
it e

g o
40
N Ao

2

Ay i e

08w
)

39 gy
oy o Er

Is
=

£ goh
ol
B
X
o,
2
A
i
My
rit
N
N
e
X,
-+
N
X,
(o
=2
>

richcmpfunc PyTypeOb ject.tp_richcompare
& -8k ¥ 3L 34 (rich comparison function) of] o gk A 8] & = 8. A -2 th53 25U T

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A AR wj 7} Mp= PyTypeobjectol oo Aold §of dJadxqlo] HAF YT
o] g vl A (YWHE 2 2 Py_Truel} Py_False)E H3ts of gt} vl 27t Ao o] QA
o™, Py NotImplementedE WH&Stal, THE ol 27} A 8F 1 NULLS RE&bstal o] 245 A4

SHof gk, )
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t}2 A= tp_richcompare®; PyObject_RichCompare () Al YA QAE AL =& Ao H
Ytk

= ia

Py LT | <

Py_LE | <=

Py_EQ | ==

Py_NE | !=

Py_GT | >

Py_GE | >=

FTHAHA TS GA AL F A=EF S 227 A F U
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)
vl o ZA3}o| wef, §4o) A Py_Truel Py_Falsed WHEHEUTh VAL_A S} VAL BE C ¥] W
AAAR A E ZAT 5 JojoF FUTH(AE o, Cint U floatd 5~ AFUTh. Al A A A=
PyObject_RichCompare ()AAE S FH A4S XA Yt}
WESE 3] 2 STt Suta A S th
o @7} A s, ol 9] & A A S Froll A NULLS g T

WA 3.7 =7}

a5 tp_hash, tp_richcompare

o] == tp hash} A A8 Fof &) A&EFH Ytk B 39 tp richcompare®} tp_hash7}
EFNULLO|H A B §& tp richcompare?} tp_hashE A<3ShU T}
7|23k

PyBaseObject_Type= A& E 4= Q&= tp_richcompare +8 S A| &3

Ao3H, A58 Fr2A AHEE A om g Fo Axdit el 2

W
ok £
I 1y
a7

Py_ssize_t PyTypeObject.tp_weaklistoffset
of W AxBAsL AFA HET 4 YW, of EE 0 o ~E d=
o dads FrANAY LML EHFUC (AThE GC o5 E FA L) o] 2z AL
PyObject_ClearWeakRefs () & PyWeakref_ * () &FoA] AFEEH YT AAHA FZ A o= NULL
g 27135+ pyobject * B A7t £3he o] of FTh
=

ol EEE tp weaklistQ} TFJA] WpAHAIL; 222 & AA AHA 9|

HARE=

A%

o] A== M H Fo 3)] AAEE A ol B E  2-& FRIAA L. A H T o] o] L IANS AT
T AFULhH ol AE Fol Wo] Ay} thE st FX g AE FEE ASTE AL gaE
== A tp weaklistoffset2 T AR Z, BA| 71 5 #] 5 4t)

FHaTOoZ AgH Yol __slots_ Ao glaz, ZAY Wo] A F F5h =2 75k Al o] glod,
okl AR B AE FE EFE S A2HA R FAG LAY EFE LMY tp weaklistoffsetd
A o G FE oA F2T 4 YA wEUTh

o 10 oX poh
K

3 9]  slots_ Al A9
tp_weaklistoffsetg A&

123. S A
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getiterfunc PyTypeObject .tp_iter
A e] o] e &l o] Bl & WHEot= ool e A Q1 &
olE g Eolgh= /‘JE%MD}(*]%CE o] g o= olHHELD & YA D).

o] B4 = pyobject_GetIter ()} 22 AL ZH5Ut}:

_%
o
>,

PyObject *tp_iter (PyObject *self);

AL
ol dE=MHE Fog AL YTh

iternextfunc PyTypeObject .tp_iternext
olE gl o] B 9] th FH o Riole ol thet ¥ A 298, AR S v s UTth:

PyObject *tp_iternext (PyObject *self);

ole]dl o] B 7} 2 X = A NULLS ¥HE5| oF U t}; Stoplteration J 7 AAAE 5, 18X
% 95 Uth tE o7 HA e, 9 A NULLS wEs oF gt 2 £ = o] 3o A~ H
olE @l o] H gt AT Y th.

TSI E B e icor B AHok 4, Y B (4 ol o] A xRS o) ol
o1 8] Q1B 2~ ZpA| & uhEHs) of Sh .

o] k4= Pylter_Next ()& 22 A B & ZE5Yth
AlS
o] IEEAMH Fo = F&EH UL

> &3

o

struct PyMethodDef* PyTypeObject .tp_methods
ol B9 It WM EE AAStE PyMethodDef #2412 A4 NULL-F & v ol th et A= 4 2.
=
=

W o] FEuich M= AT HEE 3ok F o g (ke tp_dict
FEo] F7H Ut

As:

ol BE& AE Yo o3 FEHA AFUT (A EE v MAYUSS T3 FEF YUTh.

struct PyMemberDef* PyTypeObject . tp_members
o] Po] rd a9 It dlojH W (ZEY EX)E A A= PyMemberDef T2 A2 A 4 NULL-
e LCEERERE L)

o

Wi o) s uich Wl U2 e S £R5HE G AU (oF tp_dict & BEFAIA )] G0l
Z719 ek

As
o] 2EE= ME Yol o3 FEHA stk (AHE HEHAUSS T3l &5

struct PyGetSetDef* PyTypeObject .tp_getset
o] o] A~ o] AAH JEGREE AASE PyGetsetDef F2RAY A& NULL-FE 8] ol
of st A%E_u‘xq iO]E1

W g o] FEule, getset UATHEE 283t FO MY (o}l tp_dictE FRIAAIL) o T
o] F7Fg Yth.

AL

o] == A B Yo o) A&H A gHUtt(AAE oERREE HE HAYUS

1
A}

Uh.

o
ol
:.OL_"
ox
B
it}
<
£
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PyTypeObject* PyTypeObject .tp_base

Y 0] A4E s Wol sl t e AEA ZAAE. of £EIAE, B AW AARIT; O
se e 92 5Estel 3 AANE SA0 2 A oF Fuith,

Fa: &3 273 ols A 273} FH o] AP UL C990 A= 27327} (F 4 A4 (address
constant5)>>°4°l:%“41‘/} ZRJAHE FA A SR AT = PyType_GenericNew () 2% %@4 A QA=
FEIC99 F4a A-d Yt

J# U, PyBaseObject_Type (
AT Dot s Asde

vtk ¥ Astde] B o] 57 5ol A
3}

AT 0=, tp_baset F4 BES 273} ool A AR ofof Pk

()

Az

o] D= AR Fol o8] A&E A 5T ),

7123k

o] x o] 7] R H& sPyBaseObject _Type YU TH(TFe]H Z 2 I W o 7l object F o2 LeiA]
o)l 2

PyObject* PyTypeObject .tp_dict

o] gM Y el& PyType Ready ()l 3l o 7o A74E Ut}

= W40 2 PyType Ready7}h 55517 8] NULLE 271915 oo} ik Yo 27 of =)
£ ZUshe dAWeR 21500 S U, A8 by 1ype Ready ()71 B E 21, el
37} Ol E S HEA (add_ () 9+ 28) 2 M2 =8 o tlol 323l e 2ol gt o] A2l

o
ol
é“
ox
b

E=AME gl g3 FEHA FFUT (710l A A EREE HE WHAUS

1.

BA
Z E7FNULLO |, PyType_Ready ()& M §A 2 & ST

it
e M S o

il PyDict_SetItem ()& AE3AYV THE Ao 9 e C-APIR tp_dictE $R3&
2L AT FF YT

descrgetfunc PyTypeObject .tp_descr_get

(U)LY E get) Shof thak A el 2 sZQlE.
e B oS 2syth

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

A%
o BEr An oz A5PYTh

descrsetfunc PyTypeObject .tp_descr_set

Haa e g ARk Al st7] A g ol Bk A

5 Aue e 2oL

)
a
kel

(e}
a,

123. &

N

HA| 209

J



The Python/C API, £A| B{ 3.8.12

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ke AHA151H7] &l NULLE A A E YTt
Al
oldr = MH Foz ALH YT

Py_ssize_t PyTypeObject. tp_dictof fset

o 9] e ol 2T 2 MAE EHSE GA 7 Y0, o] BEE00] ohln] GBS WS
g2 o A AE oA L] OE NS 233Ut} o] L ZA2 pyObject_GenericGetAttr () ol
RPFENES

ol & tp dicte} TFIA AL IS F AA AA Q] JERHE Uit 9 YU

o] JEo glo]0HTt AW Jcaé%%iﬂ HE ] e ZAZ AAgch grolok Tt 2o,
AxE A F2A €] ﬂOi“EH L =ZA Z AL RSB O] v, A" A
TFZ2A Ol 7HH Do) Fi& Oliﬂglﬂ%ﬂ E Sol Adad A WS g EE str
oluttuple®] A B ol F715k= vl AHEF U th BV 7L 718 AR v X o] 23w o] YA driets,
tp_basicsize @&+ 01 A5 2o 7t 9 gl & el of Foll o st Al 2. Z1H 27]7}
4ulol EQ1 Al 2 Hlof A, }»MEUHLZZJH W2 dSFS et tpfdlctoffset% -4
7 3f oF Fth.

AAEI A0 AA YA LML ThS3} o] 29 tp dictoffset OS2 AAE 4 Q&)

N

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

7| A tp_basicsize, tp_itemsize R tp_dictoffset2 8 AA oA H 31, ob_sizes QA2
oA HEUTh 4= ob_size? —rié AHEste] ALY RS E AR g AUl gho] AHEE Y
th (o] AXES A P 2= ¢ls Ul _Pyobject_GetDictPtr () oA £33 th)

Al

o A= A Yol oo 445 ULk Aokl JAE AL FEIIAL B Gl o] oxAL
AR T 5 Ageh; ol & A8 & Qo sstuol 2FaE e o= 942 ALHE
Stk GV B4 tp dictorrset e Bal BAH B E, 417154 sFotok gt

Sl Fo® FH Poll _slots__AAo] gli, A2EHA HE gAY E ZHe Wo]2F o] gl&
o], AU g &£Fo] AxB 2 nfX| o] 71 tp dictoffset2 G E&Fo e zAoZ AT
Zejs 2oz AR Pol _slots 40| 9OW, B Mol AGelA] tp dictorfsetd A4T
Ok,

(_slots__ Ao _ dict_ &= <&£F 2 7= 7Yt 29+ 1, &1 32 284 Yt}
a2t __weakref_ HH 7508 FI5 ok & JFUTH)

713k

o] 2oL A Egke] g5UTh 44 39 49, o] =/ NULLol A Axd o] s _dict_ 7

RSOl A A 5 Ut

initproc PyTypeObject .tp_init

Q2 2718} ol ol g A E A EE.
ol gt Felad _init_ () WASA AGFUT __init. O UERAAR, init (O E
TEEA BT AAHAS AT £ 9o, init_ () HAEE A &5 AAEAE A
EXTE R FRORSE

P4 RS ten ey

210
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int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self AN A= 27134 A2 AYUTE argsStkwds A A= __init_ () T2 AX| 2 719 = AAHE
e o,

NULLo] o}fd W, tp_init &= FE

3 AUE WA E TR, cp o 5710
Wetsld, ol ¥ tp_init ST TET A &
StA, A B 9 tp init7t EEH Yth
AF3tH 02 HE&sta, o g Aol & -1& REgHetal o 2] & A th

As

S

7183k

A4 G| A% o Aol 71 Rgto] fyTh

allocfunc PyTypeObject .tp_alloc

Al A~E A g} Shof T sk A el A ZQlH.

T4 AL 0T 2eh

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

As

ol = A AH ol s A& AT FH HE Y (F2 Eo2 el AR §) ol A&5H A
syth

713k

SAAE Y 4P, o] AEL £ 9 B A2 ZAS] A B4 Py Type Cenericalloc () o
P EN

AA MB o] AL PyBaseObject_Type2 PyType GenericAlloc ()< AFESUTh o] Aol A
HoZ HoH BE Yol 4= = gdth

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype S12k= WS o] A 2L A= AA S F QUUTH; args®} kwds A= B 2 %4 A 719 = AR
UeERdUth ME 32 tp new & —r7}§€ﬂ“?ﬂﬂr”° Z2E fEol FostAAL; ol F A=
3o 2 9l qp}(a—}x]UthElO] £ 32 obgyrh.

tp_new = AR Oﬂ F7HE 331 7] 93 subtype->tp_alloc (subtype, nitems) & &&
SloF 8112, 18 the B DR UF W 7} 2713 + Aol oF FUITh AEA R AIG A W
G 9 B cp_inic A0 7o) WA B ok Ttk ke A2, B Bo] 2% BE 271317
tp_newol| Al 3= ofof 51, 7h M o] A F-E 273+ tp,lnlti n] F A of gt

Al

o] 3=+ tp base’} NULLO| U sPyBaseObject_Typel A A o oJd] A5EH A &= 22 A9
S A1 o o3 44

7|83k
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B4 9 A9 o] BEol & )R gol §HUTh o+ £F o] NULLE A e W, A 28
BE7 A §e 52T 5 9ee TPUh ofntE A P40 2L, AdadaT REL
ol e AUt

[freefunc PyTypeObject .tp_free
Aage T oAl Fpoll thet el 4 Q8. AL b3 25Ut

void tp_free(void *self);

o] A} 3= = 278 A= Pyobject_Free () YUTh

A%

ol A= AA AMHE ol Y3l FEH AT TA B P (FHAE TR TSI A E F)ofl= F5H A
FEUth

7123k

ZA A B oA, o] == PyType GenericAlloc ()3 Py TPFLAGS HAVE _GC Z¥ 1 v E 9]
I Ao e A 72 A H Ut

A& AMH 3o -, PyBaseObject_Type PyObject_Del & AF&-3 T

inquiry PyTypeObject .tp_is_gc
A SR SEHE Fo] thek A A ZUAE,

a2 55171 B4 A7 57 7Fs BAE Lobok 3

Uth dutd oz A o] tp flags =&
YW 3l, Py TPFLAGS_HAVE_GCEY L HEE Rt SEFYUTE 21U IR Jol=H A4 542
2 EFHE A2l T glon, HH o7 FFH A2Vl AE= YT = gFUTh o]2s F2
o] & AYsoF FUth A e AT 2oH 18, 57 BV Aad A0 H 02 Hhgkaf of
Ut AL o3 254yt
int tp_is_gc (PyObject *self);
(o1 AY T3t ol= @ AA DU wlEL &, PyType Typed o] 45 ZYste] Ao = Fditd

P37l 50w ggd P2 TETh)

A
ol == AMH Fo=z JLH Ut}
7|83k

o] £Fo& 7| ¥ ko] iUl o] REJFNULLO| W, Py TPFLAGS _HAVE GC7} 7154 TS E=

RS-

PyObject* PyTypeObject .tp_bases
UEECER S

oL Fa Tor wEolX Fol tis AAFF Utk ALz ol Fo] 49 NULLe|ojoF gyt

ol A& AEHA ds Utk

PyObject* PyTypeObject .tp_mro
3 A ol A A FsFe] object Z B ke BE M o] A3

AL
o] - = AEHH A 5T PyType_Ready () ©ll 93l = A4bg Ut

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
A B Ze ol et ke 2 Bl aE R Ag

As
o] EEEEHA FFUTh

PyObject* PyTypeObject . tp_weaklist
o] @ AR thEt F FxE AT F Fx 2 AE FE AEHA Gsynh R A8

As
o] EEEFEHA FF U

destructor PyTypeObject .tp_del
ol A== HAFHAFUTE thAl tp_finalized AHGSFAHA L

mk; ol

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
Q1228 2 who] Dl o] A gHroll that Aej A EAH. A

o2

ofy

Ytk

rlo

void tp_finalize (PyObject *self);

tp_finalizeZ7F AARAEH, JHZB = AdAEAE glojdalo]| = S uf o] E 3

EPE RPN BA R M e S I ) AL e oA

oL FolE, Fx ¢3S E7) Aol EEH o B %Eﬂoﬂ A AAE HE = Bt
o

tp finalizet A7) o] AE)E WA sobok Fuich; mheba Ab4abA) o
et A4 YL oL 25 yh

E

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);

HAEE EFAE) o) B8 1858 W, Py _TPFLAGS _HAVE _FINALIZE Z @11 H|EX A A& oF
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[¢

(R A sho] dejA o] M) (PEP 442)

Un A d=& 7% HAE )32 COUNT_ALLOCS 7} Ao | Aol ut Fojg v, 2 AR JUth TAES
S Al of 71l M AR I o2 BEE A B 5301] o) 345 A erU Tk

Py_ssize_t PyTypeObject.tp_allocs
o 4.

Py_ssize_t PyTypeObject.tp_frees
g o Al

Py_ssize_t PyTypeObject.tp_maxalloc
S Aol F8 o) A7

PyTypeObject* PyTypeObject .tp_prev
00] obd tp_allocs AEE 744 o] A @ AME 727 = 2H,

PyTypeObject* PyTypeObject .tp_next
0ol ot tp allocs BEE 7HA ths & AA & 7] 7

, 7FR) Al = -9 gho] Ao A, tp_dealloce AAE TE ~d =Bl ol ZE dlo]H 27 =0 A
% Ut 2 55 e e AR HY, P GHe R E 2Dl A 2H 0w
g AdEUYTh. tp_dealloco] TEFH = A~ =E GIL(?< o] 91E] iz 8] E] = - Global Interpreter Lock) &
st g, glo] A APl S &0 = £ A 71 5 A ‘L%}’S‘J"/‘r a2, 3 H = S A 7 thE CU G+ ghol B
9 “Zﬂ £ 3t &, tp_dealloc = S &3 A =04 I AA & 3t = etol Bef 2] o] 714 -& f] 94|
A Z ol sl oF ek,

pm
K
[e]
a

AN
T
S
_r_

§& L By Hr fo 1A
r]r _vg o X, r;

=, CAEAN G F2 BA (static) U} F B H Pylypeobject TRAE AEAA A4
PyType_Ready ()& AH&sko] 2713 Yt
=

Aﬂﬁﬂﬂﬁﬂ%aﬂmﬂﬁﬂﬂﬂgﬂﬂ:

ru]m

@%ZJHZHH—]-JQQQQ%OHﬁWH%%%%thﬂﬂﬁli ) A7)9) o =) B
FSHAG 4 S dadh

C AA Y AN A AT ol BRH B, A8 AE Zel e B A E mReA gholof gt
g, PyTypeobject OV ABIS ARIF bR R, HA P& A B RELS 57 shold 2 A
(minir version) o] WA A 3} Asf of Tt}

AA ol th sk off ¢+ 7 EFH F (heap-allocated types), == Al B & (heap types), U] ©]+= 5Fo]# 9] class
oz AW Folas WA S B0l AT

"

PyType_Spec +ZAE N1l PyType_FromSpecWithBases ()& <&3d HYt}.

12.4 <X} Z4H| 2 = A

PyNumberMethods
o] FxA= AN A ZREZS g
SA L2 w2 AN Ak KA o159 B4 ARSI T

T2 B9t et 2EUTh

>,
ofo
k=)
rlr
%
4
K-
°
&
B
rO
a,
it
o
f>
<
v}
)
i
+
rlr
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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;

Fa: olFH A T BE S ALY S s,
5194t 5 Shbe AelE Wl AAR AU Th. &
o] g3} 43} g4+ Py_NotImplemented& WHEHs| ofahm,

o9] 2 4753 oF T

A oF L Th (R ol =
#ho] A o= A oo,
W NULLE w335t

23 nb_reserved YE = A NULLO| o] oF ST}, o

ol A o] 5 o] uHF] 35 Ytk

+ nb_long#td o, 5to] A 3.0.1

binaryfunc PyNumberMethods .nb_add

binaryfunc PyNumberMethods .nb_subtract

124. =X} A LA
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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 .
binaryfunc PyNumberMethods .

nb_matrix_multiply

nb_inplace_matrix_multiply
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12.5 OHE AN L= A|

PyMappingMethods
o] FxAE AR Y TR ER e FASE o AL B0l 3
W7} ek

lenfunc PyMappingMethods.mp_length
o] &4 PyMapping Size ()2} PyObject_Size ()X AMEE M, 22 A H-E ZE5Uth AA
dol7 olwo] 9A ko o] 2E S NULLE AR T 4 5T

bl

AEE F5Uth Al 79

binaryfunc PyMappingMethods .mp_subscript

o] B 4 = PyObject_GetItem()3 PySequence GetSlice()o] A A & T H,
PyObject GetItem() ¥ Z2 AW "‘QD} PyMapping_Check () &7} 1& HhEhst
9, o] £X= Aok, 131] ?%2 NULLY o 54U th

objobjargproc PyMappingMethods .mp_ass_subscript
of &= PyObject_SetItem(), PyObject_DelTtem(), PyObject_SetSlice() X
PyObject_DelSlice () o] A A& Ut} PyObject_SetItem () Z2 AHE ZHA 2, vE

WILE Aol B ES AAY £k GBI th. o S5 ol NULLOIH, A G5 oo A =

A skA] kT

12.6 A[FHA A £ 2A|

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()ollA] A RE W, 22 AW & Z+5 Yl =3
sqﬁltem-ﬁr sq_ass_itemEEFE Ed 24 AU AE X g sl= o AF

ofo
A}
<
.ﬂ

binaryfunc PySequenceMethods .sq_concat
o] §t= PySequence_Concat () oM AMSH ™ 22 AW < 25U nb_add %< &3 XA
‘ﬂ*é} é AlEUJ =, + AR A = AREH U T

ssizeargfunc PySequenceMethods . sq_repeat
o] 4+ PySequence_Repeat () A A AFEE M 22 M-S ZHE5UTh nb_multiply £ 53
SA FAE AR T, * AR A E AR o,

ssizeargfunc PySequenceMethods.sq_item
o] g+ & PySequence Getltem()o|lA AAgH M 22 AW S ZEFUT mp subscript €
2L E ABr22TaHY /‘4 (subscrlptlon) 2 AN X3 &, Pyobject_GetItem()AE A& Y rh

PySequence_Check () @=7F 15 whahsteid, ol &5 < Aoy, 2194 of oW NnuLLd
T AU

29 dd A= thg 7} 2ol P UTh: sq_length £F0] AYAH, o] F TE3tL A A2 Do) &
830 sq_itemol HLH £ %] AUAE AGFUTh sq_length/hNULLOE, AEAE Tr)=

ol dgg Ut

ssizeobjarg, pmc PySequenceMethods sq_ass_item
o] &= pPySequence _SetItem()oA AFREH M 22 AW E Z+5 UL mp_ass_subscript &
2S5 53 FE WA F A E A =3 &, Pyobject_SetItem ()JJ— PyObject_Delltem()oA %=
RER L A7} BE | A A YA SO o] SES NULLE WA E - Ak

objobjproc PySequenceMethods.sq_contains

o] 9tr+= PySequence_Contains () A AHGE = Jom 22 AW S 25U o] €22 NULLE
27 & 7 dF Yt olnf PySequence_Contains () & X3t A& 22 W7HA] Al A2 E D9

v
S,
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binaryfunc PySequenceMethods.sq_inplace_concat
o] 4= PySequence InPlaceConcat ()l A AtEEH W 22 P&
AMNAE AT 1AL t&%‘roHOk duth o £X2 NULLE W
PySequence_InPlaceConcat == PySequence_Concat () 2.2 &4 %]
XS 5 AAA QA AET F, SE Y +=olA AU h

ssizeargfunc PySequenceMethods .sq_inplace_repeat
o] &4 = pySequence InPlaceRepeat () A A& EH 1 Z+2
A AALAE At T 1AL wEAL FuUh o &3
9l ° Uﬂ o] uf| PySequence InPlaceRepeat() = PySequence_Repea

Y.

12.7 B AN L= A|

PyBufferProcs
of A My ez 2T T T £AHE E5 Ut ZEEZ 2 AlF A (exporter)
A 7F W3 w0l e S 4ul 2k AR ol =53 e el

getbufferproc PyBuf ferProcs .bf_getbuffer
ol F4o) AL theT 25U

int (PyObject *exporter, Py_buffer *view, int flags);

views 7] 3l exporteroll t 3t flugsoll AR H 84S ATt £AE (3) & AL st o] ge
TRE THE BAS WA Saaof g o)

() 2HEF=2I S YA FAFg Y. 28R ¢ OoH, pyExc_BufferErrorS WA A 7| 11

Z
view->0bjE NULLE A A3t -1& w3t}
@ 248 2=2 AU
(3) HWE W] Sgof thst W& 7tEH & S7HA YT
(4) view—>0bijE exporter2 4 A3} view—>0bjE Z7FA F YT
(5) 0& WHEsY ).
exporter7} W 3 5 A4 A Qlo| v Eg]o] dF oW, 7 7HA] £ 8 AAE AT+ dsUth:
C O R 228 2 T AR AT A AR L 55 view->obi & AL o
Tz A4 Uh
gyl W3 20 EFlY FE AAE Al dg Ut o714, view->objE FE AA
R FEE e
views) 718 B A4 05 7o) 495 o, AT 5 8o SR ok e 73
A v 24 Fael dsuTh
Py_buffer FZA A 7te] 7| & BE W R« A FA oA &35t P2 28] 2471 glo] & w714
w8 &l oFdYtt. format, shape, strides, suboffsets W internald Av|Ao| A= Q7] A&
S,
PyBuffer FillInfo()+ BT 83 3= Sul27 A elstdA tdstuiolEE HHE A =&
4 =S AT

rIo

PyObject_GetBuffer ()& ©] &5 ZAE 202 & QAEFH o]~ YT

releasebufferproc PyBufferProcs .bf_releasebuffer

o] o) HHe thedt 2EUTh
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void (PyObject *exporter, Py_buffer *view);

Wy 2 A 23 AUt Ade AT 227 ¢l

=
bf_releasebuffer= NULLY ¢ 95Utk 28X o o] 49 3
REPRE SN

(D) WERZ] Sl g W7 7F2EE ST
(2) 7FEl 7} 00l W, viewe} I H 2 E w2 g S A Tk

W, PyBufferProcs.
==
L

T2 O 22

ke lo

ABAE BEA incornal DEE ABeIel WA S A0E 250} e of = W
b 75 ol HAE A 2, 20 A Ao 9 2] AL view A7 ARE 4 Y
] ol =,

St4~= PyBuffer Release ()oA A2 02 +PH B Z view->objE At 74 A 7] A gFofok
Ut (o] A A= JFE T3S Fd F8gYh.

PyBuffer Release ()€ ©] 71%5& A#e 22 & AdE F o] AUt

12.8 H|S7| A 2= A

B A 3.50] &7}

PyAsyncMethods
o] FxAE ol olE £ nl5 7] olEl ol E] AAE FHS=H BT Fol het £AEE E5
U,

F2A Ao ohe R 2HUTH

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods . am_await

o] g AL et 2Lyt

PyObject *am_await (PyObject *self);

U E A= olEdolH o of FUth, &, Pylter Check ()& WHEE AR o tiaf 13 &3 of
EIaRi=g
AA 7L of gl o] Bl Eo] ob ™ o] &R NULLE A AF T 5 Y5 yth

=

unaryfunc PyAsyncMethods .am_aiter

ol ol AL e 25U

PyObject *am_aiter (PyObject *self);

ol gl o] Bl & A A E WHE3l oF gt ApA g 141%% __anext__ () & FARIAAL.
AR 7FHE7] olE#o]d TR EZS FHIA o o] EFS NULLE AAE 5= JdHFUTh

unaryfunc PyAsyncMethods .am_anext

o] B0 MWL e 2L TH

PyObject *am_anext (PyObject *self);
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ool e 2 AR E W

hdef of duth AA S 8 __anext_ () & FRJYAIL. o] EX 2 NULL
AL dsdrh

129 &2 & typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
o fol AL W R 27l3ol A v el TS Helah AUtk dadao] Age Aol
A-eA AEH L, 002 2735 A0k ob_refent+ 12 A H 3 ob_type2 3 AAE AAH
W2 e E5o) tfgt ZAE & ksl o Ut F 9 tp itemsizeZ}00] oW, A9 ob_size
AT =pitemsZ2 2713 H 1 dFH w2 g E59 Zol=tp_basicsize + nitems*tp_itemsize
o] of St=tl|, sizeof (void*) o] Wi+ E A2l S8 Hojof Futh; T A ¢k O W nitems 7} AHG-5 A
o EF9] ol tp basicsize o oF FUth

ol e tE dada 273E £ EA ool gyttt UMM R E EFE FEYUH; 2

tp_newol 9|3} = of of Ttk

void (*destructor) (PyObject *)

rlo

PyObject * (*vectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)
tp_vectorcall_ offsetS AZRIAIAL.

vectorcallfunco]] thdl AR+= _Pyobject_Vectorcall ()3 Z5Yth
B A 3.80] &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 W ol ETHE ghe AU o ER|FEE AHA| 52 W value I AZFNULLE A A H U T

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] W ol EPHE g& A At o ER| R EE AHA| 612 W value QIA7FNULLE A7 H 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 ZAZRIIAIA L.

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares FZ 3 A L.

PyObject * (*getiterfunc) (PyObject *)
tp_iterE ZAZRIIAIAL.

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 O

o2& sto]d & Ao gt A Jurh of7]ol= of g o] vhad & Sl AubA QA AFE R o] 23y
Uth 4R+ 7tz 39 A E Rolsyth o B2 oA, 48 FHE 9 25 A = defining-new-types 2k
new-types-topics & FR 3 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 B 2 7] 322 LR 5 o] A F= (3] CPython T H]| o] A0l A)

s
b
filo

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,

u

ful

R B BN PN

Agsn:

i
[

N9 22T s esu AR SR (E 501 R

1
ft
AL

ol >,
I [z
M 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

(27 Pol Q2R 713 e B A

=

otk

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",

bi

(

(7hdl Qo] AxE A A S A

O

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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£ 322 TP AN AS FARL £ e ol Ae] AV L A Ao Y 5 Yt ThE A A
(AEo) 9 AR o] A o] Ba gtk thE AR U & FEE AR A, A7 9 (hE A
Aol & FEw AFoHE FL ApIA S0l @ ol PA A ADL AFE BRI Y

A" ol S wEH W, 3 AAY tp flags BE7} Py TPFLAGS_HAVE_GCE Et}f_}ﬂ] oF 31
e g7 TAL Az Ut 8o AABAT} FHOH, tp clear FHAE A 23 oF

tp_travers

.

Py_TPFLAGS_HAVE_GC
ol FWNAVIAARE FY AA= 7)o AHE FAL EFM o FUTE AYE A oI AAE
Adlol] AAlekn A% T
Aol B e A AL F A 748 F5 ok T o
1. AAQ W R 8+= Pyobject_GC_New() W PyObject_GC_NewVar () S AFg38to] Sgaf of gttt
2. o2 A" ol Yol st FRE =
S 280k B,

TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)
PyObject_New ()& FAVSHAI Y, Py TPFLAGS _HAVE GC ZA7F AR R Ad oy AAE 93 4.

e

g4 g rE At 2739 W, Pyobject_GC_Track ()&

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar ()& FAFSHA WY, Py TPFLAGS_HAVE_GC Z#| 27 AAH A ol AAE ¢
sk 2.

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
pyObject NewVar ()l g &FH A 2715 ATt 27]7F 24 F AA VA9l stE NULL
2 WU opt oFd 2717k F A 314 skotof g ok,
void PyObject_GC_Track (PyObject *op)
TR 717 F A8k AE ol A Aol AA opE F7HFUTE TR 7= oA 714
T Aeug FAHE T AAI FREN R FUTE tp traverse A2 7|7t &
FESNAT TE O G HE A BRE AU h
u} 2747 =, 23] o] 838 A 7} (deallocator) = ¥ 27 2 A& #45] of g
1. o2 A" oY E FZxdt= Berl 7831 5 7] Ao, Pyobject_GC_UnTrack ()& T2 oF g th
2. AA| Y] w22 Pyobject GC_Del ()& A-&3to] & sl Al =] o oF g .
void PyObject_GC_Del (void *op)
PyObject_GC_New () Y} PyObject_GC_NewVar () & AF&3lo] Ao = o 22 & &) A g th

=

el >

ore: A7kl
3

LU o O e
T -

(1 o2t
Ot

void PyObject_GC_UnTrack (void *op)
FR717F =A 3= AE o)y AA F oA op 7 AAE A AG YT PyObject_GC_Track ()& o] AA|
ol thal b 52 skl 4 27 2 goll ThA| 3742 4 9120) §.91 841 . FRNAAH(cp_dealloo
A2l 7))= tp_traverse A g 7oA AHg St BEZF R 3L H 7] Mol AAof thaf o] -5 T =30
oF g},

W 72 3.80 4 W7 : _PyObject_GC_TRACK () ¥} _PyObject_GC_UNTRACK () ]I 2% &§ C APl A

AA= JFUTh

tp_traverse A¥ 71t the 3t 2 F9) B4 v M5 E WolE YU h:

int (*visitproc) (PyObject *object, void *arg)
tp_traverse & g 7] Xj%}ﬂ = H}E 2} 320] §, o] T
A 719 Al AR v HEE arg®E S E5 o] oF 61-1/]3} s}o] %
Al ol e WHEAL B2 AFE FUI T AFS AL APAl ) W A

o

L"—’“T‘D‘]"—C-ﬂ" A E objectZ, tp_traverse
o= <3 7hHl A GAE A
2 ot dat gyt

ol A
r

A
.
R} A

A
2~
L‘l‘ =

v}

O:
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tp_traverse A2l 7)% THe Bolof of gt}

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
A ol AA o] &4 S Ayt FH 2 selfoll A F 29 ZF AR o] sl visit &5 T E 3l oF 5,
visitoll &k v 7] M= 23 E AR 9 A 2] 7] 2 ADE arg 3 U T visit T+ NULL object QA=
SEoHA SHg YUth visie7h0 0] obd gh-g WkERSEH 1 gho] SA] WhEkE of of g th

tp_traverse A 27| A2 ©3et7] A6, py_visIiT() AR AFH U o] 22 E AR,

tp_traverse 7@ AR o] F& &3] visit 2 arg= A B of oF St

void Py_VISIT (PyObject *o)

ol MNEE TETT

o7k NULL®] o}, 0 &} arg AALZ visit TS TEFYh visit7} 00] ofd S westd, 271
WUt o] 22 & AHESHY, tp_traverse A2 717F o3 ZobH Ut
static int
my_traverse (Noddy *self, visitproc visit, woid *arg)
{
Py_VISIT (self->foo0);
Py_VISIT (self->bar);
return 0;
}
tp_clear A8 7]+ inquiry § o] A AR 7} £ o] W NULLo] o] oF Fruth.
int (*inquiry) (PyObject *self)
Bz 2B AANS & Ut B2E AATULT 2H AN 32 S AP AT S glong,
o MHNES 4o T LI YEUL o] HAEE T2 Fol = ARt f Aok FITH(BA 2ol
el Py DECREF ()& &84 TR AIR). o] AA 7} = &gl Fojsta < 5717 2 A st

12.11. =8 7] 23 X3 225
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cHAPTER 13

API2} ABI B{™ £0]|7|

PY_VERSION_HEX+ ©@d A2 AFH Jjo] A v d HEdUch
0

o] 2 S0] PY_VERSION_HEX7} 0x030401a2% AAFHH, 7|12 WA AR =}y e vl o g 320 E
KALZ A glste] 2S5 dH U

Hto| | HIE (& 2llC| | £
E OF &= A
1 -8 PY MAJOR_VERSION (3.4.1a29] 3)
2 9-16 PY_MINOR_VERSION (3.4.1a29] 4)
3 17-24 PY_MICRO_VERSION(3.4.1a29] 1)
4 25-28 PY RELEASE_LEVEL (&3}= 0xA, W EF= 0xB, B Z T H = 0xC, 3
T2 0xF). o] oo A& datYgyth
29-32 PY_RELEASE_SERIAL(3.4.1a29 2,8 < vj==0)

Wb 3.4.1a2% 1635 M- 0x030401a2 Y Y T
BE F0o]A 1wl 2 2 = Include/patchlevel.hol] A 2] Ut}
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APPENDIX A

0%
>>> |59 Ao 7|2 shold ZEZE. QEz A EYoR AW 5 b LE ol q A4F B 4
&k
e e A5 D 5 A5
Sojx7] 9 FE B2 IEE QAP W, AL o] R TEA (B, ) BE, 2T oo 1=
SEEE R EE BERFEEELE R ERFEE REES s

2t03 = & glolHEgloA 1ib2to3 & xﬂ*%} Uth &gz og 4388 4 9= 23T E = Tools/
scripts/2to3 & A& Ut} 2to3-reference 2 H A Q.

abstract base class (5= Hilolé ZeA) FAH o)A ZF P A= hasattr ( z;% 2 gadso) E:ﬂfsmur

1‘36‘P7ﬂ ZEE (s , IR A =) A, AEH o] A& Zq-/]d’h HEAFTFoZHN ¢ Elo]
= H eyt ABC= 7}”/‘1 L E‘EH/\g = Yot FHaE 71]-——'6]—X] ?%’3‘31"1_:_151nstance O
E}lssubclass() o o5 A E 5 %%Y’/H/\Eo]b]lﬂr ach_-‘é*é‘ﬂ/HEE/\ﬂ .ol Mol =k

U3 ABC o] gt tf23 22 A 59 55Utk A8 TR (collections.abc BEO A,
= A (numbers BEoA), 2EH (1o BEAA), YEZE 39} 2T (importlib.abc EEAA]).
abc ZES AMESIA AR4l o] ABCE W 5 YT

annotation (o] = H|o]A) THo wlel 3 I E B AR =W, Z
W A2 E ol Edyth

i)
[>
2
m
i)
S
[
2
rr
o
+
2
&
o
i

Ao o] o | o] 2 A Az AM AT QAR A W, FEY sS4 B o] o] iH| o]
Ao A rE, ZY, @'5,\—9] __annotations__ S5 oJEZFE AFFH Ut
o] 71%5< AWt W ol :nH o], 3 o] = H| o] A, PEP 484, PEP 5262 =514 &

_"E
yword argument): 3 5% wf 2217} koll E-2 AR} (A& E9], name=) i **
Liili AGE = AL o & 5o, t}23} 22 complex () & A 33 5+=

ko
o,
N2
—'3 I
L g

N xS 3
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https://www.python.org/dev/peps/pep-0484
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o AR A (positional argument): 71 = AAL7F obd AR} 93] AAEL A HE2] A Fof Yo
Aol & o ol x 2 2ol A2+ JYFUh A€ S0, e H 22 22dAM 345 =
SR P RS

complex (3, 5)
complex (* (3, 5))

Q7 4 vhel o] o) e Aol il YRk of Dol 487 52 ol chal
Hwﬁm%%ﬁiiﬂWHﬁﬁﬁﬂﬁﬂﬂéA%éi S1grich; o1 gkol Ao Aol o A ek,

o1z o w7l il F5 I FAQ A& RS w7 2] Apo] 9} PEP 362% H A 2.

asynchronous context manager (]2 7] AEYAE #AE]A}) _ aenter_ () 2 __aexit_ () HAZE A9
3O 2 M async with oA H ]% A4S Aolsl= AA. PEP 4922 = Y= Sls5 14‘_/}-

asynchronous generator (8]5-7] Alv# o|¥) |5 7] Al & o] H olE e o|E & ElF+= ?J—r async def
ERYH = AR A Hol=t,async for FZ7MARE T 5 Qe dAY FES D= yield

294 ¢ Eahe Aol e

HEvl57] Avlg el 8 9t 2 7he] 71 A W, o W ol A = Hl5 7] Al E o E o] E ol E 7he] 3]

A
Utk el el ofu] ) Watel A oo AL L, AT 8o B MA 2B gTh
B]Z 7] AlF g o)y &4+ await EAAT, asyne for 3} asyne with 22 288 4 54}

asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

H|5 7] o]E & o] B A __anext__ () & £E3tW oJflolHE AA & Ee1F, o] A2 tha yield
£ 4 712 v 7] Al ol 49 vt & Ayt
Zryield: GAIA SR AEE T3, T AXY (A HeE3 t7] S uy-25= 283H5)
A AHE 713Ut vl 7] Alvd olE olg# o8 7} __anext__ () 7}%34-7—% I 3o
ool EZ AN, Hk 2o g B3} PEP 4928} PEP 5255 H A 2.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AFEE 4 Q= 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_ () WA EE Fd= AA.
__anext___ = oldolEHE AAE S FHoF Ul async forE StopAsynclteration o £
ZF A w71 A v F-7] o] E# o] B Y __anext_ () WA =7 8T+ A HolHEE FUth PEP

49282 =45 A5tk

attribute () E2) H.E) AEA4L AGHE ol FOT F2T & AN} AR g oS o), AH 07k ol =

YRE aE 7HAH, 00X ¥ F2F Yth

awaitable (o] ] o]E] &) await A Ao AT £ & AA. TFH o]y __await_ () HIAEE 713
A7} 2 4 94Ut PEP 4925 B A Q.

BDFL #}H] -8 £ Al =] %} (Benevolent Dictator For Life), & Guido van Rossum, 3} o] %1 2] A A},

mWﬂmmbMﬂﬂ%)w1E%%ﬂﬂ%%ﬂ‘<%¢%%ﬂ%ﬂMlﬂﬂdﬂﬂ“4ﬂiLﬂ
ojUg EE ('rb', 'wb' =¥ 'rb+') 2 €9 94, sys din.buffer, sys.stdout .buffer,
io.BytesIO @l gzip.GzipFile & AA~EH A Q

str A& el & 5 3= 3L AA ol tisiA
bytes-like object (R}o] EAF AA) M| 22 EZ & YA C-A%5 WHE 22 E & 5 JdFUTh 98
yd

=
% memoryview A &L EE0|1 bytes, bytearray, array.array 43|
A~
=l

=D AMEL vhol el o HE bRt ole] 7hA) Akl 488 4
S E A, 20 BFAE 2L A5 dBUTh

pul
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N
al

Sl
~ 2

2 utolv g tlolE 7t 7h A Y B a7t dFuth o] dl Aol AHA = FTF (HaL-227] vt

Ayt 23T 7hdE ¥ 5 249 OﬂE bytearray ﬂ-bytearray./] memoryv1ew
2 Asts2 vtolv g HlolE 72 AR (( 7] A& vpo|ELF AA)) ol A==

3y 1‘/}, ol AL o2 E=Dbytesbytes AA 2 memoryview 7} 01—1/]1’/}

bytecode (W}o] & 7. =) -‘7]'01"@ A FEEHolE I ER AU S =, CPython ?lEiEE]Ei of| A z}o]
ZE2 I Y HE £ 1:]‘4‘3]' ]’O]E FE+ .pyc I A Hof, 2 g S F iR AP T uj o
k2 2] A 1:!]-‘:141;],( Ao A HEo|E I EF 9 XH%J]'O] s 9T 4 dFYh. °] (T Ay =7
HFo| E T = o o -3 O}h 7V AE A& st 7 7 A ol A Ethal DU th ol E I EE AR D}%
ho| A 7HF 71 Al A BT A2 7| etA| &, o] A vl & Thol] JFF A o] A & ghth= Aol o oF
Eiasi=g

HO|E = B o] 59 BHEL2dis BE AHAo V& Uth
callback (29) AXZ AEE £ v o= A QoA A AE FH T4,
class (2 =) AHEA Qo AA =
SR WAL 2958 R
class Varlable Fd2dsy) S92
qﬂ ‘__ “ﬂi—'—'

O
¢

N
—|—‘—’

-LI so, [ &
i oy 12 g

L

coercion (Z.o] ) Z2 P F AAE FHkste dado]l dojue T T Fo JdrdAE e o= 5
Ao Z MEeE 2. & 0], int (3.15) £ AFE A5 302 "B 3} A5k 3+4.5 o 4],
7 Ak o @ ol AL (3huh int, ThE ShubE float), &2 B 8H7] Mol 22 F o= Was| oF Pk
284 ot Typemrror® YOk TolH flolt, R L AE AL 221} 22
Yo 2 A3 Folof FLTh ol Sol, 23 3+4.5 3 BhA £loat (3)+4.5.

complex number (524%) 253 A5 Al QY RE A7 SR 4R Fog dPY
o F s Aol 01 G (-1 AF ) E S AU, FF FAA = ii,%i“ﬂ/ﬂ%ji

¥

o e
I

B>

f
i 2L

£ G oA TR B Y S 71%x1twu} H4R 5 guAE oA
FAGUE, o & Sol, 3415, nath RES] Bas W Ao] AR, crarhE AL AT Basol
8L 52 2 2 AU DR ATk 714 Rt Ae) G4 BANE E4Ik

=

context manager (AR AE #2|A) _ enter_ () &_ _exit_ () HIAEE AT oz X with FolA K
o]+ B S A3t AA. PEP 34302 == 5 th

M3) AYAEd mehohE ke 2Hd 5 9
AN
by

context variable (1 &l A = .
e s 2d dgas MEAUG, T9, 902 veg 5, ol
H

i3 o2 e 7HE
A3 A s o

FIF_&
Mol M W N lrn

o 2oy o

E
e

o
)

mlm
e

ontextvars— 7]'2 ]-/;J Al L.
E

2= (C-contiguous)©) A} Z E 2 A< (Fortran contiguous)Qd o] A< 0] 8k
oiio]tq/ﬂ ZEH ASYYTH A wj Bl A, FES2 AR AHSH
Qe 0] 2ol = v 2. 2] of W) A5 o] of LI Tk THA A C-1 % w] Qo] A,
52 UET ) oA % AR 2ol 4 el MUt AW, EEW A4

227} 7 el W g o,

FH o °1HL§L54 FEfJUTh HEZEHL 3 2 Fo A A3t o=

o the AN A5, g, AT 5 g o AELS
S 9,1%145}. PEP 4925 B A Q.
i

3

S,
ML

contiguous (&

04747&
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rlr
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o _Qi
off
ol
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coroutine (¥ 5€l)

A 3 ol A

async def

LA iu}
e
s
v
H
o R
o 1
i,
r[o

r{n
[o
Hu
-
o

4=+ async def —E—EE 7894% —’,l

~

coroutine function (Z. € 3+
91, await 2t async

=g sk

CPython 3}o]# =2 7w Ao A & Qd, python.orgoll A 8 32 HE‘r o] #+3&-& Jython o]}
IronPython ¥} 22 th& 23 72T 2871 & wff §°] (CPython) 01 AHE Ut

decorator (6] Z#| 0] €]) t}2 -2 S8 FE= 494, LE @urapper FHS A3 - M3lor Ag
HYtch g ZH ol £33 o= classmethod () & staticmethod () YU th
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dsdole B v A9 BPY BT TS F F5 Pt v FOE FEHUD:

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

2 gl FH s SA A T, B A 2 YU t). o Z @ o] Bl of] th$F o Z}A| g &2 3 A9
S} Zea Ao o AYAE B Hyth

descriptor (232 HE]) WA= __get_ () o]t} _set_ () o]t} _delete_ () & AY3tE= AA. S
2 EFHEYUA2THH I uf, JEGRE 23| = 5T A4 Z‘&% oAU BE aphE
A A, 2 A, AA Sk AR, ao] EEl2 Al A b B o] F &R 7“111 =+ z"“‘JE‘r
AT b7 YU2IHEHE, G YA HE WA= EEH 2
vlo] Wof tf 3k 72 o]l o] dajol], ?}—’F, A=, 22 HE, FYPx W
A2 S0l Mo 7)159 7| 2E o]F1 97 &Yt}

23 HE 9 WA E=Eof thsk AFA] 8F Y-8 descriptors o] W31 T}

dictionary (‘;‘/“IH?‘/I ) 49 71E Foll S A 7] A3 o & (associative array). 7]+ __hash__ () 2}
_eq__ WEE EARS %73%1]7} T Asuth Dol A sfA 2t FEUTh

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(ﬂk]b]f’/] H) dict.keys (), dict.values (), dict.items () HAZ7} B8 F= A A
=2 9AYE F2tr BREUth o242 94 FE S \'41 %24 ARE XH*'G}%H], gA
Qel7l WAE o, $7h o] 3hE M AT EQuch G HE BAD A AER R
list (dictview) & A3 F U th dict-views S H A 2.

docstring (S2E9) Fe2 U, BN A U HAH 02 ehbe 249 FEY. A =T A9E
W= R A AT, A5 Aol of5) AR o] el o2, B, RES __doc_ ol ESBEE 4
FUrh dEEAH AL 5ol AT 4 Jong, A ABAE AT THAA FodYTh

duck-typing (<] E}0] ) U2 QIEl 3] 0] 28 7HA A BErsht] AR §2 1A obe w2 ey e

hAl, ded] A E Y o ERRET S &5 74‘/}/\}&%‘43}%—1—?/]%13 Holx 22| #AAgTiy,
Zﬁt—w-al‘jr )) 5 il AEH o)A~ E 7L§-ﬂ°§’>’ﬂ ZAAE I+ g A2 A¥E 9
gato gy A M 5 5T H EFo] -2 type ( c‘]b‘rlsmstance () = AR AANE
g dUch (3HA R 9 BRolsg o] =4 uﬂo]g %ﬁﬂé 2 E%% Aol el oF gy th) tiAle,
hasattr ( ﬂA}L‘rEAF Zg YL &)

EAFP 3 2R t}= &4 & F£3}7] 7} ¢ o} (Easier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
877 AE Y2, SU1E A o S el B e 2AE AT, 1 A0l £2E 9 E itk o

BET WHE ~E AL B tryd)except 29| EAE BAA oI AUtk o] BT L CI 2L ThE
wWo Aojol A AFF AFR-E = LBYL 2Bt 3} o v g U o}

expression (23 4]) oj® gto 2 2|2 4 Y= BHAA =7 2 42 ZFstY, AL g H, o] &,
EZHE AN, AMAL 4 EF 22 S EFE T 45 ol 28 AUtk v =2 w2
Qojgtjz Ao, BE Qo] THEEC EAA AL ol Utk vhile A, BAHOE 8T 5
Qe 774 5ol Ach Ul w8 B ol R o] otk

extension module (23 2 5) C U C++ 2 ZAH B EQH, sto] A C APIE A& A] A o] L} A& %}

:T"_Eﬂ— A}-i 7(1—_9_'61—14 1;].

f-string (f-FA}Q) '£' U ' & Soll B EAE HHEES S35 (-2AYE) olgt a0, =W 2
o 2 g 9 gowwgqu} PEP 498 & 2 A| 2.
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file object (3} AA]) a7 2o WBH o Z]f%k A API(read () Ywrite () Zs‘% HAES)E =8
AA. s gyl meth, 3td AA = A ]“4’\5'-”-4 st ol thE A AU F o
S0, ZT Y€, d-vrg w3y, &7, gtol=, T S AMNAE FAT &
AA = L F AA (file-like objects) } ~E & (streams) ozt EFP Yt}
AARE M EF 3 AA =0 M{:I_\_ql:]' G (raw) Hho| v 2] 3+, W 3] = (buffered) v}o] L 2] ¥
g2 E 314, O]E-/] AdEFHo]AE io EEA AP Uth 3tY AAE Tt=E+= A A HE2
open() ¥FE 2+ AYYrh

file-like object (3} 7 2 A) v} 24| o] v] 53 T

finder (3}1t]) dXEF RES A =] & 2o A =3H= AA.
glo]# 3.3, o] T2, F £ 7] ull /) dHF Ut sys.meta_path & A AFR 5= HEF 2 1kl T
9} sys.path_hooks 3} &7 AFRSl= 7 2 dEF 5oy,
o A3 &2 PEP 302, PEP 420, PEP 451 of \}-3- Ut}

floor division (4= YA 713 77k A42 Wt 308 Al A4 U dakzts // ok dE
S0, Zd8A 11 // 49 gL 27t AN AL YA 2 758 B8 &Yt (-11) // 47}-2.75
S " gt -30] Foll 93 oF FU Tt PEP 2383 HA| 8.

function (35>) & & =}ol| Al 01“1 = BT 49y 4= LAY L o)y A 7 AEE = =,
Hho) o] Aldlof Ab2E 4= Q&) v B 9 A= Q}functlon AT BA L.

function annotation (g4 o] =¥ o] ) <= v 7= w3k 7he] of | o] AL
T ojHol L dutH o g 3 S E 2 AEFHUTH A& 59, o]l &5+ F /HY int AAE who}
= 021 Aoz 7|3, FAol int ¥E& & & A2 2 g Yt

def sum_two_numbers(a: int, b: int) -> int:
return a + b

T4 o H o] A -2 function Z ol A AW T

o] 7]%5& Ayl W o] oH o] A I} PEP 4845 H 234 8.
_future_ Z 2w 7 A ez B2 ST A = A Ado] 7]

2E.

__future_ BEL AFTEII T HSFEL FTES FIA, Al 7] 50] AA Ao =F Adojof F71H
S, QAAFE 27 0] 7o) H A B 4 AT

ol
rr

My

off

ES BNRT S Y= 3

fifo

>>> import __ future_
>>>  future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (/1] 2] 7)) ¥ 48514 9k v R el & Wb S AR shol e Bx 4 £43) %
82 AL FE 7 e S A FAZE S8 7HA S AE 3 FUh 7R A=
gc BES AR A Al d = sy th

generator (AU @ o]¥]) Al ol o] o]H & F5E 5. 4t 5 AH Kol -9 ==
UEEyield BFA S 2FTTE Hol U o] e for-F2E AFE S AU next () FT 2
3k wol s AW 5 sk

v ole) ol Bl e ol & bel Puich o =5k

HE A ol E] §4F 74l 7] A, o) | F ol s A
Aﬂﬂmﬂ&ﬂ°%%%eLﬁﬂ%ﬂéwﬁﬁiﬁgﬁﬁﬁ

gL-

“

generator iterator (Al & o] €] o€ #lo] &) | o] H ¥ =
ZFyield= 9A|F o7 A& FH3, ZHZ]./] (A W

A% ge)E 71 gr o A ol 8 o] el o] el 7} A 75 W,
N Aats 49k o By oh.
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generator expression (4|10 €] £H4]) o] B2 o] E] & EelF i R4, 2 M40l WS H ) ok for
A3 A hseir Aol Ho] By dwl xA4 Ag Uk 2de B AL S

@Ee wE AU

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

oX,

generic function (A 8] g) 22 A4S M2 2 FE5 &) 73 8 gz 24D 5. 550
o' FH o] ARRE A= tasf X darg)Fol 95 24H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A ol Z2[H 5 & HAM 8.

global interpreter lock (< Qle] Z 2]e] £) 3 Woj @ 2 311} A &7} nlo] A nlol E
84317 $13] CPython AEZJ B2} LGS ol AU %, (dicesh 28 528 Y]
A7) Re] %4402 A o420 s HAFHES BHE o] A CPython 792
Aelzely AAE F21+e A2 JdHZHHE g =37 g4A O=
AR AT $E G UL HEE AT

“U
r[r
=
Ez
v}
ofy
[k

2 ¢
id
X
>
3
LN, g
1:1
r1
mg
A
o
i
;‘,’L_',
o>
my

o
ST 4 V0% B s T4 GILS et e
s

(B4 © A5 35 H ol HE k) (28 o) AHf 22 (free-threaded)) AE =2l B BHE LA
S A e A F Aol £, 00 L e AN Feel s s A A
o] 4% ol 8 FRAE AL TAS AW BHIA B0} A §7 W 8o H Soj2 Ao o AX L
91Ut

hash-based pye (314] 7] pye) 348 8 547) 1 31 422 shale] 315 54 A17b] ohd 1418 A
3= Hlol E I = A 3}, pyc-invalidationS 32314 8.

hashable (3| X] 7}5) A 7F LA 2 ghol WalA] b= A #S 231 (__hash_ () WAZE7F 223U,
2 AA G nE 4 Yo (Leq () HIAEZFZSFYUT, Al 7P“6}E‘r1 Sy Zoia

Hl 52 A Al b e A5 8] A EE 2okof g ok

A F5Ae AAE B e AU A Te) W ALe T 4 A s, o] AR TR o] A
o= HARE A8 BE AU

& stold el £ g AAE2 A 7 h BR12EU gAY 22) 7 AE Y EL
%A gFUT (FE ol frozenset Z-2) 2 ZAH U E2 15 8450 A 7S wjvt sﬂ,\]
stk 87 Be) Zelael dxHA AAEL ABA 2 A AT (47 A4S
Alejstals) B k2 thal HlaE 3, A g id () 2 FH Be o Ut

57 (Integrated Development Environment). IDLE-2 3} o] 2 o] 3% & ] 32 7}
81225 899

S

U ol AR S

ore A1 gho) 91l oF Ss 2ol A

ll‘ rlo

o

importing (Y2 ¥)) 3 252 vlo] W F=7 T2 R EQ| o] W T = A AHE = JEE 3= H A
importer (YX£¥]) EES 27| % 311 2 E 8175 St AA|; Al 34l o)A = AA Yt
interactive (c)3}) zlo] W2 th3ly A ZHE 20 U, JHZ ey ZEZEX 240 T4 S
?JE”‘# A, E57 %L?MD} 12} glo] ©A] pythong 4l 3 5}HA
FES FHl ol A th. Aj ofelt] o] & AASHA L B %J%JH?WE
° 73l SHA 8).

eoil‘/}l"i“ - 2

Eml

ﬂ!I
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interpreted (QJE] Z 2] €] &) H]-O]__I_E Agdee E2X) uFo 2 F+E liaﬁﬁ;‘] 7=
A Ao 7Fof et A E = 3]‘:4 doldUth o] A2 WA Ao E A 91Y S
g AP AT A= YUttt 2z a0 F o HA3] Ay 7= kA v Az el H
Adoj+= Ei?‘-ﬂro“ﬂ‘ﬂir/}%}g MW A F718 25Ut 3t & BA L.

interpreter shutdown (2 €] Z 2] €] OE) %—E?_ﬂ'ﬂ'% = , Tl Sl Z B E= 5 Al 7]of A
dotedl, g0l o 74A F ?:;_D‘rlﬂ 219
TSk 7 A A7) E o i %J‘/]"/}- A2} Ao} weakref E
A|ZAAZ = IdF5UL T8 /\]7] F oA
ZHdEo] ¥ 753814 ¢ °]’ -’F A7 wE LY
JdezEH 5 FH Y 1

iterable (o]E]2] &) HWWHEE st sy 812 = = A o|HHE o=
Z2)A B~ P E,dict Z2E2E W AF2 ¥ E, 3 AA &, iter O Y
Bh= __getitem_ () HA] = Zdxe AAE] %

JH L for o) AH§E 5 I
A8 5 Atk o E e 2 AR 7} o) i
EFUT o olElaoEl: ) Aghe Bl A Uk o HH B AT,
B iter() & T2, oleielolE AA 2 SUT for B2 0| A5 L o)
BE QAN A5 o2 HFL, T2 w1 59 ol Ao HE fHobE o & Rt WA E B

OlE%fﬂl olE], A] A, Al E o] & A L.

iterator (o] o]E]) tlo|Ele] ~AE LS HH 3= AA. o|H#H Y _next_ () MINEERIEH o=
TESH (EE 141” T next () 2 AESIH) 2EH J+= FHEL AUUE =854tk o
o] Are] gl el 7} &) IIH Al StopIteratlon o2& o Fth o] A FolA, o]Ej# o8 HA|=
2RAH 3,013 BE  next_ () WAHE TEL2 stoplteration &S thA] 4o 7] 712k gt}
o] E] | o] B = ©] Eﬂ o] ¥ A A Z}/ﬂ% EHFE_iter_ () HINEE 7HE Aol 875 7] wf o,
o) Bl o Bl o] B 2] & o] 7] & 311 TFE o) Bl e HE S WolFo| & 2o ol A A8 4 A% Th

ZF8stoe= oy WY oJH Y o]l A Est= ZEY YT (List Z2) AH o] AA|= iter ()

R X*“O}ﬂ‘%for z o Ah-gg ujuict A o] g H o] E] & ThE U th o] Z-& o] Ef & o] ¥ of] thf 3
Al dste A oHd, A o] H d o] M of] AFE-H o]n] £ X1 H olHdE o]HE EHF A, ¥l AH o] A |
oA BEU
typeiter o T ZpA1 2 W-8-0] syt

key function (7] ) 7] St == & o] A (collation) 4=+ A & (sorting) ©] L} Bl & (ordering) o] A} &5 =
#He el FHEYYH & 59, locale.strxfrm() S EAY SZ P HE2=AHE 7 E
B o ALgF Ut
to] A ] g E 7L 2 Aol oA A XA AL Fol=A & Alofstr] fE 7] FE otE Ut
o] ZAEo+=min(),max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7| g+ e dE oy ol dFsUth dE 9, str.lower () HIAEE Alolx F
AU A% 7 B2 AH8E 5 A5UD HAHLZ, 7] B4k lanbds RAA LR BE 45 9]
o, ol @ AUt lanbda r: (z[0], r(2]). £ operator BEL A A 7] T4 ALAE
A3 UrTh: attrgetter (), itemgetter (), methodcaller (). 7] &4+E W& /\]——%6]—% = o
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.

lambda (gth =2 uf Fho] F A= 3t e 4] o2 FAE o] 5 gle Ak
EHL lambda [parameters]: expression YUrth

LBYL = 7] ﬂ o] 22} (Look before you leap). ©] T H 2~EL 2 & 0| U 23] & 317] Ao A F o2 ALA
ZAES A AU o] 28 Y2 FAFP 2 | = o1, B2 if 9 EAE S A T

s 2= 7oA, LBYL 22 (H7]) ¢k (A7) el A 23S A 2 A1) syt

X
o,
[o
d,

i o

)
S,
<]
ql
>.
3

;.:
z
-4
BN
il
Hox
rr o2 . o
St
L r]n g
m[rl
12 o
V)
N
e
|o
u

T rr
ot
<L
2

rr fc;
S
2 g
[z fo
2 e
o
td o
Tty
24
<
o)

rO
rlo
>
o
A
Ir
|B
j\)]
H
o]
il
e
o
g
>
[y
fint)
m
N
fr >
o2
tjo
zc mi H
=
rlr
pa)
iAs
<
v}

2 (zip (), map (), =) °l
= Eﬂ,l 7“41«] OlEiﬁﬂolEi%

rﬁm

n Mo
0, 9,
I rr

e ¢

u

2~ SFS 2 L.
T g drEvEs

ful
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& £9], F=E if key in mapping: return mappinglkey] = ZAA} Zof|, 3} X 2 23] A9,
o= ﬁ"fﬂ‘:ﬂkeya mapping?| Al Al Ak AT 4 QlFUTh o] H o4& Zo| U EAFP H2H <&
Ag oA 2E 5 vk

list (B]2E) U ghol A Al d s, T o] Fol| = B30l Yaol that AN 271 0(1) o) 7l wl 2o, AZ Bl 2E
(linked list) B Th= TF= o] 9] vl 43} §- A3 T}

list comprehension (2] 2 E ,:,.—ZE]T{L/S A2 84S AR E= YR E At 1 2 E B ERE 59
Z‘_ﬂﬁdmtﬂ result = [ {.#O4X}'.format(x for x in range (256) if x % 2 ==

=00 A 255 Afolo = HEE2 1674 (0x.) 52 £33t BAE ] gl2EE WUt if
Z‘é% A2 5 QlF YT "3‘*3}“&, range (256) ol Y+ BE 847 AP Urh

loader (2¢]) 2 ES ZE31= A, load_module () °]2HE o] S92 1
ol 7 =8 F YUtk AASH Y82 PEP 302 &, 7 Wjo]|~
£ HAS.

magic method (W] 2] M A=) S v = o] w]F 4] A<l e T

£ s it 2o e B E

Ae
Z 7~ = importlib.abc.Loader

-
I~

mapping (W] 3) 9]¢ 7] 23] & A Y33l Mapping ©| Y MutableMapping 74 o] ZEf of] 2| HH
HAEELS T = A o)y AA. 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 ST}

meta path finder (W€} 2 3}Q1t]) sys.meta_path & AMo] Z&F+= 3l WE F & 3Rl 4=
AE] ol oF AHFE o Q1 7]&= A v thE Yt
HE A2 37 LA E HAEE A= importlib.abe.MetaPathFinder & ™4
e},

it

metaclass (W€} 22 &) Se2o) Sefn. S Fos S o) F, 2L 9H e, Hlo)x S 259
55& e yth vE SHas of Al S WobA Ze S e Ao Yok 2o A4
Ay z2aefg Aol 72 Fds Aedych ol WS S vtes A2 ALH Vg
FAHAE WS Ao AdUnh i 72 AR A7 o] EF 7 A A8 A, 2874
o, WE S 2= FHstal ol s & Ale @tk o ER{E AN 29 27 (logging), 2 =
FRde 7k A B 4, 4 o2 2ol ARy o

o] Py
= =l
method (AZ) 2ah2 6] ol A5 . 7 Zeh o] A1 o]l B
HAEE A HA QA (EE self gt E¥TH 2 JIA®HA A E HFUTE T4 S5 ~502
£ HAS.
method resolution order (W A1= 7 < A) WA= 274 ¢A= 2351 S Ww S QA= o2 2
259 AU 23 dE|aRE gho] A JE|Z 2 H o AS-H e 59 Al e 8- The Python
2.3 Method Resolution OrderZ X ¥ F Ut}
module (2 5) sho]#l 7= 223} th9] & Wbk A, R ELS 92)9] ol AAE
A5tk B e 9y 220 8 selne e 2Eg UL

712 & HA L.

module spec (R & A28) L ES Z 3=t AHETH
importlib.machinery.ModuleSpec & 91~

o
i}
rr
o
alf
ot
N,
o

MRO w4 = 274 A & HA L.
mutable (7} ¥) 7} A= Zro] W 4 QA
|

named tuple (U] Y E $Z) (named tuple(V| Y= FZ)) °]
HEE }\]-_&'5}-0:] ]1: /\-51-/\ O]‘C _g_/\oﬂ N x
St Vv E ﬁlg T st
time.localtime () os.stat () 7} 92 ek gk 283t o YR P ol vd=E FEHdUth =
o2 o= sys.float_info?jqﬂl-.

rH
-
0.
rlr
o,
o
ok
2
Ho
XN
i)
i
)
A
29
ki
o
=
ko
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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

AR UVJE FE2UHZFE HAY o) Utk =&, tupled A A% ﬁﬁﬂ%%%%g%@ga%
A 2ol Aol 2 MUE FES BE + s o8B Toak A7 AAAAY AL Br
collections.namedtuple () 2 & 4 AS5UTh T2 7|HE A H AAFAY YF U L=
EZoAE RS 2 gt 2 7R 2w A EE 27 % gtk

namespace (0|5 F7H) W7 AT = F4. ol F 2 GAYEE FEFYE Ao FHE ol ¥
(MA = o A) Erkopet A, Ao, W o] F 5] s Uth o] F 3L o5 == YAMA
_‘?_T‘Z:r/‘éa A Ygguch o o], ¥4 builtins.open 3 os.open() 2 159 o] E F 7o 9 &
B Ee o8 0L OB B YE FANCAE LA B A A4 7
q01] E22 Uttt 9 & £9], random.seed () = itertools.islice() Bt 2 1 3

—O] Z}Z} random I} itertools BEEO) o5 +EE ¢ g o] B3} - Ut

namespace package (°] & $ A B A7 A5 A oY 2 U 7] 5 8= PEP 420 7)) 7] #]. o] &
7 A= 22 A A AA 7L %i% 2 QAL 58] __init_ .py 3ol glemE A4t 9 7] 4] &=
chEUTh
HE T HAS.

nested scope (ZHE A7 Z) S Ao oA H4E F=2e}
Te vk ﬂ*oﬂ JeWTES 32T 5 5k
® 0] 5 4] gt 2] 2o sok STk A
WA=, A M ELS A A
s etehch.

new-style class (77 2Bl e 2) A F2 ZRE F
B 2719 ol W WANAE, 28 A 9

_ _getattribute_ (), EH 2 HAE, ~HE y A=

AFg3 2 gl ol th

object (AA) AE] (JEHELZH S 2T SZA (WA ) o] YF BE¢o]E]. T3 BE w28 S~
o HFAA wol s Fe AP

package (3] 7] 7)) A B REEo}, AA BT AHH 7 EL
l—‘Hﬂx]%_path 01 ﬂHE7]_O1L— _4_0]5(4 U\:ot}\/]q_

At W71 A & o] 5 FXH A = HA L.
parameter (|73 Sh (= WM =) Boj ol A Tk S 5 Gl A (s oW A AAS) €
ARt ol 5 & ﬂﬂﬂ oA E5of vl 7h A "r7} As Yt
e 9x-7]9 = positional-or-keyword):—‘Hi] b 719 E A2 A
H 3

ol
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

3+
A=
)

e

i
-
30,
rr
rO
R
it
N,
o,
i)
A
v

’def func (foo, bar=None) :

o 9 - A& (positional-only): A2 Al52 5 A+ AAE AAZFUCLE A Ag A HF+=
S Ao /A S HE ) / FAE 2388 I F ol AY T S A5 oA E 0] thEolA

posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :
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L]

W

] 4‘: 2§ (keyword-only): 7)1 EZ T A 52 5 Y+ AAE AL F E]' 719 =-A-8 w7
S o o] i ol A ol stk ZHA-9 X Wi AU+ E DT = Z el A 7‘4-/]31'
9)\?5“4 o} o & 01 o}2-oll A kw_onlyl 2} kw_only2:

> rlr

[o N

ef func(arg, *, kw_onlyl, kw_only2):

o 7}H-9] R (varposztzonal) (T2 w7/l HF=E ol Al o] u] Bhol=o A 9] 2] AAL=9 tl3)) Al&-2
T A=A AAEY g AAAE AAZFYTh ol w7 g = w7 H S o] Fofl * & kel
29X ZgE £ AdF UL A& S0 th ol A args:

’def func (*args, **kwargs):

+ P AE (arkemord): (£HE D W55 of 915 4 o)) oG el 2 A= A E o))
AZE 5 Sl Qo] A5 9= AAEE ARTUTE o) F w e v ol Fol <o &
ool 24 4D 4 &ITh o= So 919 ol ol A kwargs.

WA A8 QS-S 98 /1 gk oh ek A e Aol ALt B4 AAES AR T 4 AT

}301 F &=, Az} v =2 }polof L} 2= FAQ A&, inspect .Parameter Z @2, function
4, PEP 3625 H A Q.

path entry (G2 A=) 4= 7] 5holt) 7 QEE I HEES 27] 980 Fushe Qs Jw 4o s
4.

path entry finder (3 2 QlE 8] 5}21t]) sys.path_hooks o] Y= ZFHE(F, 42 JEDZ F) o] THFE
kel Qdd], FARX 42 JdE ZEEES = YHES <L Jd5FYTH
AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (4 2 QE 8] F) sys.path_hook E|AE J=ZEAY, ER A2 dEz oA RES
Ze=lE dn dud d2 dEF 9y & E8F5Yh

path based finder (F 2 7|49 5}2lt]) 7] v} 4 = 3o & F U, I 2 E H =2 oA BRES 35
yrtt.

path-like object (27 ZAA|) 3t A28 A2 E e+ AAl. A2F AA= 42 E UEH = str U
bytes ZAA| o] A} os.PathLike Z2 EZ S Fd3E AA YU} os.PathLike T2 EF S XY
]

Sl AA) = os.fspath() FTE SE A str Y bytes L A 2" Az 2 HEE 4 5o}
th4l os. fsdecode () & os.fsencode () & ZZt str U bytes 2345 BEZF5t=0 AFE &+ U5

Uth PEP 5192 =915 95Utk

PEP 3}o]id 74 A<k PEP= 3ol AFUE o ZEE AFstAY sho] W e I 22 A2 Es &7
e N2 7 sS AYste AA A QUL PEP+ At 7] 5o tid 2% 7l AMS 2 2AE

Alza of gt

PEP= F 8 *HET 71%% At FA A g AFUE dH2S TR sty spoj ol St A A
P 718 Wl AY S AU o PEP 2 2k AR U E W ol A el & 758k i)

portion (S£4) PEP 420 o 4 2] 8k A &, 0% 32 317 Aol o wbA] 5= shitel plelejelo] Soj gl
ST A @p LN A & A% A5 FUh.

positional argument ($] ] 212} Q1A & H A Q.

provisional API (Z+73 API) A3 API= 22 glo] B g9 A T34 R ozHE A=3 A9 AYUrh
AE] s o] 29 & i‘rﬂ O%WH A GA T FA A ojgtal RAIFH = 8 o] fEAEe] B8ttt
S A= 4474 T3 o] FAHA e WA dojd F AFUTE IR AL B Qs oR
dojual = o= AdUtt—APIE 23617 Aol X Foistal 224 Ao dad A -follvk

Aol Atk
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provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (3}0] %1 3000) o] 3.x viaE 2hle] ™ (M 39 w27} ¥ njef o] ojof7| | A Ao gt 3]
ol Fe°lth) ol 22 (Py3k) & S0 27| % Tt

Pythonic (s}o] A the) The 910 5ol ) Qx4 9l PSS Aga| A =S FASH= 4], 5ho] A Qofol 4
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for i in range(len(food)):
print (food[i])

o 2B, shol ATk Wy £ o Fguith

for piece in food:
print (piece)

qualified name (J 135 o] 2) ZEY A AF oA ZE AH Fe A, &5, wAE Oﬂ O]E% (A=)
= quzt Ho =z FEH o] F. PEP 3155 ol A FoF Ut H A4S ot Fa 2] Ao, A3t
]u 2 AA Y o] 5T

>>> class C:
class D:
def meth (self):

pass
>>> C.__ _qualname___
YC’
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth._qualname__
'C.D.meth'’

223y

B2EE 77l AHE , AA S AF3E o= (fully qualified name) S & B 12 3] 7| X &
A REE 7= ZJEE E]% O]%%B]U]?QWTZ]- o & 50],email .mime.text:

>>> import email .mime.text
>>> email.mime.text. name_
'email.mime.text'

reference count (2% 314) Zﬂiﬂcﬂ EH'SP ZAzo] fe. A iﬂ-/] Fz 37007 ol X, W 2 e 7 v
Utk 2 35 F4L2 2 lol FE=of = QX]“:OJ'XII&,CP)zh(m—?@Q A AP YT

RT T 1T E.L ﬁ
sys BE2 54 A9 F=x ?\—’F% =8 F+ getrefcount () & FYFYTh

regular package (A #|7]A)) __init_ .py YL 3= e gt 2o A5 A 7] 4.
ol I A = HAL

_slots__ S o] A, AT of
AAGe 2N HEZE Ass 23S
= 722 HolehA, ‘}ﬂ glof ve 58
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sequence (A]A2) __getitem_ () ST HAEE &3 A5 AGAE AFGSHmE 8 4 WA AE A ASaL
AF2Y dolg EelF+_len_ () MIAEE BY ot ofElelE. BE WA A IS UEsEd,
list, str, tuple, bytes 7} 55Ut} dict =3k _ getitem_ () ¥ __len_ () < A YA g,

ct or _ =
230 A4 T4l A9 2] 20l 7] 2 ABSH w Foll A2k opzh B o A ALk Aol o3
oF S ok

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 (J 2 t]A o] x]) & o] ghte] QAR Fof| 7|2 A AAE = Al g T ta)x
.

slice (&2lo]2) HF A|A~ o dBE 235l AA|. Eefolaes B ATHE 78S ARRSIA T Y
t} variable_name[1:3:5] A&, [] Stoll A o7 719 7\—;(]"—::_ ZF2o7 Byt tZs (AE
AFIPE)F7HE YREHo=w sllce A& AHs gk

special method (534 | A &) EI-O] ol gof o ArkE, QA 22, AP ul] FAH
ol M= F 7Hv4 V=2 A &stal Evb 01%% ZEa syt S5 HA
AR ‘?l":oiﬁ S4rth

statement (£73) T2 29 E (ZE9 (EF(block))) & FASIE FEYUTE EF2 2384 o] AL 7|9
c= }\]-_9_?5]—% o8] 7} LR E %0 st Utk 718 if, while, for.

text encoding (A1 AE Q17 4)) FUTE BEXI S vlo]EEE ¢ FYP3= A,

text file () AE 3}1Y) str AAE =
H ol AEY S BAM AL E—ﬂﬁﬁ 2 s A FULH HAE 5G9 2= HAE BRE ('
FE'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE E = JHF YT}
Ho|EGF A2 & 91 & 5 & 3 AA o el A = vlol v g 31Yd = Zx3A 8.

AL G E (O G FLOSE () A AT FHR FAL.

©
rok

5 9% 5 A %, GAE AL AAZE vho] = A
L=

mlil
OWR

triple-quoted string (4= u}2 3% ¥ AR
w23 shuE S EAFL O Qe 752 AlF A = FA R, of 8 7HA] o] ol A 27 Y5 Ut
ojaAo]Z H 7 ke AW E U ZWM-EEE FAE A 2FE Y= F 5, AE FAE 24
FiE o] 2ol 2H S, s2EYS & 53] £2 AFUTh

type () shol#l A 2] & T710] oW E7] AN AAE FAFTh EE AA £ Fo] drch A9
P2 __class_ olEFRER A2 A type (obj) B 8= F AU

type alias (3 o A2l o] 2) FL 418 ] Q) she] BHEo| A= B F o],
Folgelolat 3 =g destshe o f 8T olg 51
from typing import List, Tuple
def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ rhesh 2ol B 97 44 BE 5 de U

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

°] 71%5& AW 3t typing ¥} PEP 4845 FZ2 314

U
o] A.
t}

3 JEx A Aoy stol Mol A ZAlE A& 2k,
o i= 4 9 M e S Fuch
219 AeE AL staL, A i, F 2 o]ERRE Y T2 3 SIEE=typing.get_type_hints ()
£ Agate] A2 5 YTt
o] 7]1%5S A3l typingT} PEP 4845 F 234 &

universal newlines (FUHA & J7)) o123 22 AES 25 29 Zo7 A= HAE AEHS F4
St = Y2 Y EA e '\n', A== e '\r\n', A FAY Wi EA] FFH '\r'. F7HE QL
Ao B A= Dbytes.splitlines () gk ol 2 PEP 278 &} PEP 3116 & H A 2.

variable annotation (H4= o] - H|o] ) W4 == A o]EHEQ] o] - H o] A,
WS e Fef s ol e e o el o] A 2 Bl AE A th
class C:

field: 'annotation'

A olpolde dMPog § JER AHEHUTH: 8 o), ol WSt int 2 M Ao=
7o U
count: int = 0

Ha o], H o] d T2 A annassign ol A] 2 8 g o
o] 71%5& A3 T o] H o] A, PEP 484 € PEP 5262 2314 8.

virtual environment (7}4 317) s}o] W AFg 219} 28 g T o], T A AEH A AW EH = th2 glo] A
& 2259 T dFS A FoHA, Fol M v x 7| A 5S AASFAY JaH o] =8
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virtual machine (7} %} 71A4])) A= E
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Zen of Python (sho] 8l A) sho] 4 T2l 929} Webse] =2 oly], Aol
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AALRL 2fO] Ml A

1 AT EQ0{e HAl

] WL ABCElE= Ao A AZ A v & &X 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
./] Guido van Rossum o] 9] 3 1990 At Zulef] rEo] H 50Ut 3tol M o= 2 A& 52 Be 33 o]
Q‘”Z}”&, Guido+= Fto] W o] £ 8 A AR o} Q5T

1995, Guido+ Virginia 2] Reston 9] 9]+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston va.us/ 2H2) o A1 5Fo] A 2 A2 A% B, o] ol A o] 2] 1 A2] 432 £ 9] 0] F 2 A WL T

20003 5¢Y, Guido 2} 5ol A a1 A 7 9FE]l & BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs ¥ & A4 A5t} &
2 3 10%, PythonLabs & -2 Digital Creations(¥ Al] Zope Corporation; https://www.zope.org/ #Z) 2 & H 55Ut
2001 d, sFo] W 4 E ¢ o] A} Tk (PSF, https://www.python.org/psf/ Z2) o] A A5 5 th o] &A= gho] A
A A F QA S AFFEE 5E3] A H v 8 2 & YUt Zope Corporation PSF2] T 3] Ut

RE glold a2 g2 FI| A d Ut (F7] 22 F 2o o F A= https://opensource.org/E FZ 3 Al L).
Ao, PR (FA W AL obdyth shol Ml ER2 GPLI TP Uth obel o) Et chF T
(]

EE

1~l uN‘ 3,; (@]

Hf = =t oAM= 32T T S PNEY GPL &7
09.0~1.2 | n/a 1991-1995 | CWI yes
13~152 | 1.2 1995-1999 | CNRI yes
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 2.142.0.1 | 2001 PSF yes
2.12 2.1.1 2002 PSF yes
213 2.1.2 2002 PSF yes
2.2 ol A+ 2.1.1 2001-#A] | PSF yes

245


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org

The Python/C API, ZA| {7 3.8.12

F3: GPLY ST 2S $2)7} GPLE shol i W E Btk 212 o84 & ok o, B ol Al
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gfo] A A Z E 9 o] @} AW A= PSF License Agreement©l w2} 2fo] Al 71 Hof 5 Ut}

glo] 4 3.8.6F €], A A2 oA, Z2]H Y 7]E} T =+ PSF License Agreement 2} Zero-Clause BSD license|
we} o] 5 ehol 4l 7} of L.

SolAo) B4 A% 4megofol i ChE ehol A7k 4 SH T ehol st 35 ehol Aol Bt
SE9) o h R Ut ol elat ehol A 55] BT BB S £ e 4 e gojo] T8 2ol 4l 3 S0l B
FzeAAL

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.12

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.8.12 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 3.8.12 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.8.12 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 3.8.12 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
3.8.12.

4. PSF is making Python 3.8.12 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 3.8.12 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.12

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.12, 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 3.8.12, 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)
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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 3.8.12 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.

(9]

3 ZeHEl 2 Z Eq0foll chst 2lo|MlA RS2l

o] AL sho] A ) E ko] EFH AR 4z g ofol Tl g B ABA ¥ ol b1 Qe Thol sk 5ol
=29k

C.3.1 HZEM EQ|AH

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e o 7Nt =5 XL 22 ddl =9 A4S IdE 57 Ad Yt

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)

C3.2 A%

socket EE2 getaddrinfo () 2} getnameinfo () &F&E A&t} o] 52 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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asynchat3¥} asyncore RE2 t}2 3 22 =

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 #7| &z|

http.cookies RE2 thg3 &2 £ AHEHE 283Ut

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.

252 Appendix C. A}2} 2j0|MIA




The Python/C API, £A| B 3.8.12

S} e 7o) AFE I

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 2! UUdecode &

uwu RES 023 22 o] AFLES 23

%

Y

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

(TF= ol ATl A%
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C.3.7 XML &4 =2 Al

ol
¥

xmlrpc.client BE2 b5 22 3o Abde 2943 th:

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 HF 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 5] o] 2] Ta] T}g7} 22 Fo) S =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}9 Python/pyhash.c °]+= Dan Bernstein ] SipHash24 €17 2] & 2] Marek Majkowski 2] - & o] 3 3}=] o]
AsUh o7+ o33 22 Y& £3F o JdFyth:

<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+ &2 749 WIS 93 C &4 dtoa &} strtod S A2 5H= kY Python/dtoa c = A http:
/ Iwww.netlib.org/fp/ ol Al A& 4= 91+ David M. Gay 2 @8 o] &9 wtd oA FAE A5 YTH 20095 3y
16dol e AR stdo= tha 7 22 A&d B gtoldls F A 7F 23 of sy Th:

/****************************************************************

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

B 5 hashlib,posix, ssl, crypt + &
S EEREESENETI e
o= 2 o 7)o OpenSSL &Fo] Al 2 AFE

B A A7 AHEE 5 AA sHE F7He] A 5= #1301 OpenSSL gto]
X gho]lW A L2 7L OpenSSL 2fo] B &g AHL S 233
= T H:

o
>z

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 &2 =5 ——yith-system-expat & FA SR &= 3, EHH expat 22 AHE S AR5} o]

dEgynh

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 8HAL WTCE —_yith-system—1ibffi & FASIA] &= 3t £ H libfi &2 AFES AR5 o]

e

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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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 E=E —-—with-system-libmpdec & T4 3}X] &+ oF, Z3HH libmpdec 22 AFE S

Agstel =g 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 E|AE AQIE
test F 7] X2 C14N 2.0 E|2E A9 E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
[ Iwww.w3.org/TR/xml-cl4n2-testcases/ of| A 7FA 2k 2. ™ 3-4 BSD 2}o] Al o] v g 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 © 2001-2021 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_
= s, 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 & W ),
204
_PyBytes_Resize (C g<), 88
_PyCFunctionFast (C H| o] ¥ &4l), 187
_PyCFunctionFastWithKeywords (C ©] o] ¥ &
A, 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
35,148
ks |
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, 129
method, 118
module, 121
None, 80
numeric, 80
sequence, 86
set, 115
tuple, 108
type, 6,77

A

abort (), 40
abs
SiE s, 64
abstract base class (FAH]|o]2 Z ), 229
allocfunc (CH| o] & 4]), 220
annotation (o] =H| o] A), 229
argument (A}, 229
argv (in module sys), 145
ascii
SiE e A, 59
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asynchronous context manager (8] % 7] A8 contiguous (<), 231

2E #HE AP, 230 copyright (in module sys), 145
asynchronous generator (] % 7] Ay & °]¥]), coroutine (ZFH), 231

230 coroutine function (ZF¥E &), 231
asynchronous generator iterator (¥] % 7] CPython, 231

A o] g o] g d o] E), 230 create_module (C &%), 124
asynchronous iterable (B]Z7] o] & &), 230
asynchronous iterator (H] % 7] o] § | o] §]), D

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

35,11, 142,152
bytearray

I, 88
bytecode (H}°]E F &), 231
bytes

A, 86

e s, 59
bytes—like object (H}o|EEH

C

callback (&%), 231
calloc (), 175
Capsule

A, 131
C-contiguous, 72, 231
class (E82), 231
class variable (F#2 ¥4, 231
classmethod

g 24, 188
cleanup functions, 40
close () (in module os), 153
CO_FUTURE_DIVISION (C ¥%), 19
code object, 119
coercion (Fo]A), 231
compile

i e, 41
complex number

I, 85
complex number (&4, 231
context manager (AEAE #E| A}, 231
context variable (AEAE W), 231
contiguous, 72

2AA), 230

decorator (H|Z ¥ o] ), 231
descrgetfunc (C H o] ¥ & Al), 220
descriptor (F]2=3HE]), 232
descrsetfunc (C H°]§ 3 Al), 220
destructor (CH o ¥ & 4l), 220
dictionary

AL 112
dictionary (941 g]),232
dictionary comprehension, 232
dictionary view (8A g 1), 232
divmod

HiE E A, 63
docstring (52EH), 232
duck-typing (2 E}o]H), 232

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

I, 120
file object (3t AA), 233
file-like object (3LHF ZAA), 233
finder (3}21 ), 233
float

S w A, 65
floating point

A, 84
floor division (A4 U4, 233
Fortran contiguous, 72,231
free (), 175
freefunc (C H| o H & 4)), 220
freeze utility,43
frozenset

AL 115
function

A, 117
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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 (A d o] ¥]), 233 len

generator expression, 233 “HEE 24, 62,606,608, 111,114, 116

generator expression (AU o8 £&4]),234 lenfunc (CHlolH 3 4]), 221
generator iterator (AW # o]¥ o]g & o]H), list

233 A, 1L
generic function (AUl ), 234 list (B]2E), 236
getattrfunc (CHl o] g & 4Al), 220 list comprehension (BAE FAZ 3 A), 236
getattrofunc (C H o] ¥ & Al), 220 loader (£4), 236
getbufferproc (C H o] E & A, 221 lock, interpreter, 146
getiterfunc (C ©| o] ¥ & 4]), 221 long integer
GIL, 234 =), 80
global interpreter lock, 146 LONG_MAX, 81
global interpreter lock (A< <l ¥ = g
=), 234 M
magic

H method, 236
hash magic method (W] 2 WA &), 236

SiEE 24, 62, 201 main (), 143, 145
hash-based pyc (S| A] 714k pyc), 234 malloc (), 175
hashable (| A] 7}%), 234 mapping
hashfunc (C o] & & 41), 220 M=, 112

mapping (V3), 236

| memoryview
IDLE, 234 A, 129
immutable (), 234 meta path finder (WE} FZ 1}Qlty), 236
import path(YTE Z2) 234 metaclass (W EF Z ), 236
importer (% ZE), 234 METH_CLASS (W7 ¥ 4), 188
importing (U Z8), 234 METH_COEXIST (W7 W), 188
incr_item(), 10, 11 METH_FASTCALL (W% ﬁ#) 188
initproc (CH o|E & 4]), 220 METH_NOARGS (W7 ¥ <), 188
inquiry (C Hl o] 3 4)), 225 METH_O (W7 =), 188
instancemethod METH_STATIC (W}7 "), 188

W), 118 METH_VARARGS (W& H4), 187
int method

I_“Xol- cnr#_’ 65 magic, 236
integer special, 240

=4, 80 N, 118
interactive (H3}8), 234 method (W4 ), 236
interpreted (¢ E Z 2 g £), 235 method resolution order (WA E 274 A,

interpreter lock, 146 236 .
interpreter shutdown (QEZEE £8),235 MethodType (in module types), 117, 118

iterable (] B E), 235 module
iterator (o] €] d o] €), 235 search path, 11, 142, 144
iternextfunc (C E| o] E & 4)), 221 3, 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 (M|¥=E H5&),236

namespace (0] & &7}, 237

namespace package (0|5 &7t 9]7]A)), 237
nested scope (EFH A7 Z),237
new-style class (F2EFY F82), 237
newfunc (C H| o] ¥ 3 4]), 220

None
A, 80
numeric
A, 80
O
object
code, 119

object (AA), 237

objobjargproc (C H o] E & A, 221
objobiproc (C H 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 (8 %] Q1A}), 238
pow

SiE 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 ¥ ¥HF), 70
Py_buffer.format (C @H ), 71
Py_buffer.internal (C¥H W), 71
Py_buffer.itemsize (C ¥ W), 70
Py_buffer.len (C@¥ W), 70
Py_buffer.ndim (C ¥ ¥, 71
Py_buffer.obj (C ®WH M%), 70
Py_buffer.readonly (C ®8 ¥4, 70
Py_buffer.shape (C W8 M) 71
Py_buffer.strides (C@¥ W), 71
Py_buffer.suboffsets (C @H W), 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 "ﬂ/\) 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 W), 140
Py_Ellipsis (C¥<), 129
Py_EncodeLocale (C &), 37
Py_END_ALLOW_THREADS, 146
Py_END_ALLOW_THREADS (C U} 3 &), 150
Py_EndInterpreter (C &), 153
Py_EnterRecursiveCall (C &), 32
Py_eval_input (C W), 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 ¥5), 140
Py_GetBuildInfo (C &), 145
Py_GetCompiler (C &), 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 X ),
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

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 & = ),
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 & ®H ),
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 & H ),
204
Py_tracefunc (C H| o] 3 A}, 154
Py_True (C H<), 83
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
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Py_UNICODE_TOLOWER (C <), 92
Py_UNICODE_TONUMERIC (C &%), 93
Py_UNICODE_TOTITLE (C g<), 92
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

N2, 142

PyArg_ValidateKeywordArguments (C 3 <),

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 Wi 3 &), 73
PyBUF_C_CONTIGUOUS (CP|3 &), 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 "l 3 &), 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 "] 2 &), 72

PyBuffer_FillContiguousStrides (C &),

75
PyBuffer_FillInfo (C &%), 76
PyBuffer_FromContiguous (C &), 75
PyBuffer_GetPointer (C &), 75
PyBuffer_IsContiguous (C &%), 75

PyBuffer_Release (C &%), 75
PyBuffer_SizeFromFormat (C &), 75
PyBuffer_ToContiguous (C &%), 75
PyBufferProcs, 69
PyBufferProcs (C o] g &4, 218
PyBufferProcs.bf_getbuffer (C W1 ®H ),
218
PyBufferProcs.bf_releasebuffer (C W& 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 &), 88
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 3), 87
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), 131
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 &), 132
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 <), 55
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 &), 56
PyCodec_StreamReader (C &%), 55
PyCodec_Streamiiriter (C &), 55
PyCodec_StrictErrors (C &%), 55

PyCodec_XMLCharRefReplaceErrors (C ),

56
PyCodeObject (C H o] & &Al), 119
PyCompactUnicodeObiject (C H o] € & 4l), 90
PyCompilerFlags (Ct| o] ¥ &4]), 19
PyCompilerFlags.cf_feature_version (C ¥

H #), 19
PyCompilerFlags.cf_flags (C ®8 ¥4, 19
PyComplex_AsCComplex (C &), 86
PyComplex_Check (C &%), 85
PyComplex_CheckExact (C &%), 85
PyComplex_FromCComplex (C ), 85
PyComplex_FromDoubles (C & —’,\—) 85
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 ®WH H), 165
PyConfig.check_hash_pycs_mode (C ®WH W
2,165
PyConfig.configure_c_stdio (C W H W),
165
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
166
PyConfig.filesystem_errors (C ¥WH 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 ¥
W), 166
PyConfig.interactive (C WH W), 166
PyConfig.isolated (C ®W¥ W), 166
PyConfig.legacy_windows_stdio (C W& W
2, 166
PyConfig.malloc_stats (C W8 W), 166
PyConfig.module_search_paths (C @8 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 W8] ¥,

167
PyConfig.module_search_paths_set (C ¥4
W), 167
PyConfig.optimization_level (C Wy W),
167

PyConfig.parse_argv (C @8 ¥4, 167
PyConfig.parser_debug (C WH W), 167
PyConfig.pathconfig_warnings (C @ H 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 W W), 167
PyConfig.show_ref_count (C ¥ ¥ H), 167
PyConfig.site_import (C W H W), 168
PyConfig.skip_source_first_line (C W ¥
), 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 (CHH 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_HOUR (C &%), 137
PyDateTime_DATE_GET_MICROSECOND (C ),
137
PyDateTime_DATE_GET_MINUTE (C —/F-) 137
PyDateTime DATE_GET_SECOND (C &), 137
PyDateTime_DELTA_GET_DAYS (C &), 137

PyConfig.
PyConfig.

PyDateTime_DELTA_GET_MICROSECONDS (C _‘3;"
2, 138
PyDateTime DELTA_GET_SECONDS (C &<), 137
PyDateTime_FromDateAndTime (C &), 136
PyDateTime_FromDateAndTimeAndFold (C &
2,136
PyDateTime_FromTimestamp (C &%), 138
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PyExc_EnvironmentError, 34
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PyExc_KeyError, 32
PyExc_LookupError, 32
PyExc_MemoryError, 32
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PyExc_RecursionError, 32
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PyFloat_CheckExact (C 3<), 84
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PyFrozenSet_New (C &%), 116
PyFrozenSet_Type (C ), 115
PyFunction_Check (C &), 117
PyFunction_GetAnnotations (Cc&), 117
PyFunction_GetClosure (C &%), 117
PyFunction_GetCode (C g), 117
PyFunction_GetDefaults (C &), 117
PyFunction_GetGlobals (C &), 117
PyFunction_ GetModule (Cc&), 117
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PyFunction_SetAnnotations (C &%), 118
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PyGen_New (C &), 133
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PyGILState_Check (C &%), 149
PyGILState_Ensure (C &), 149
PyGILState_GetThisThreadState (C &), 149
PyGILState_Release (C &), 149
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PyImport_AddModuleObject (C &), 41
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PyImport_Cleanup (C &), 43
PyImport_ExecCodeModule (C &), 41
PyImport_ExecCodeModuleEx (C &), 42
PyImport_ExecCodeModuleObject (C &), 42
PyImport_ExecCodeModuleWithPathnames (C
), 42
PyImport_ExtendInittab (C &), 43
PyImport_FrozenModules (C W), 43
PyImport_GetImporter (C &), 42
PyImport_GetMagicNumber (C g<5), 42
PyImport_GetMagicTag (C &), 42
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PyImport_GetModuleDict (C &), 42
PyImport_Import (C ), 41
PyImport_ImportFrozenModule (C &), 43
PyImport_ImportFrozenModuleObject (C
), 43
PyImport_ImportModule (C &), 40
PyImport_ImportModuleEx (C tﬂ"\) 40
PyImport_ImportModuleLevel (C $), 41
PyImport_ImportModuleLevelObject (C
), 40
PyImport_ImportModuleNoBlock (C &%), 40
PyImport_ReloadModule (C &), 41
PyIndex_Check (C &), 65
PyInstanceMethod_Check (C &), 118
PyInstanceMethod_Function (C &), 118
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PyInterpreterState (CH| o] ¥ &4l), 148
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PyInterpreterState_Delete (C ¥<), 150
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PyInterpreterState_Head (C &), 155
PyInterpreterState_Main (C ), 155
PyInterpreterState_New (C <), 150
PyInterpreterState_Next (C &), 155

PyInterpreterState_ThreadHead (C &), 155

PyIter_Check (C &%), 69
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PyList_AsTuple (C3¥/\) 112
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PyList_CheckExact (C &), 111
PyList_ClearFreeList (C &%), 112
PyList_GET_ITEM (C &%), 111
PyList_GET_SIZE (C &), 111
PyList_GetItem (C &), 111
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PyList_GetSlice (C &%), 112
PyList_Insert (C &), 112
PyList_New (C &%), 111
PyList_Reverse (Cﬁl’\) 112
PyList_SET_ITEM(C &%), 111
PyList_SetItem (C <), 111
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PyList_SetSlice (C &), 112
PyList_ Size(Cﬂ'/\) 111
PyList_Sort (C&4), 112
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PyListObject (CHlo]E &2, 111
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PyLong_AsLong (C ¥), 81
PyLong_AsLongAndoverflow (C &%), 81
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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_AsVoidPtr (C &), 83
PyLong_Check (C &), 80
PyLong_CheckExact (C &), 80
PyLong_FromDouble (C &), 81
PyLong_FromLong (C g*), 80
PyLong_FromLongLong (C &), 81
PyLong_FromSize_t (C <), 81
PyLong_FromSsize t(Cﬂ'/\) 81
PyLong_FromString (C &), 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 3), 68
PyMapping_DelItem (C &), 68
PyMapping_DelItemString (C 31'5,\—) 68
PyMapping_GetItemString (C <), 68
PyMapping_HasKey (C &), 68
PyMapping_HasKeyString (C &), 68
PyMapping_Items (C $), 68
PyMapping_Keys (C 6]'/\) 68
PyMapping_Length (C &%), 68
PyMapping_SetItemString (C &), 68
PyMapping_Size (C ¥), 68
PyMapping_Values (C ¥), 68
PyMappingMethods (C g o] E] & 4), 217
PyMappingMethods.mp_ass_subscript (C &
H ® ), 217
PyMappingMethods.mp_length (C W H W),
217
PyMappingMethods.mp_subscript (C W ® A
2,217
PyMarshal_ ReadLastObjectFromFile (C &
T), 44
PyMarshal_ReadLongFromFile (C &), 44
PyMarshal ReadObjectFromFile (C <), 44
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44
PyMarshal_ReadShortFromFile (C §<), 44
PyMarshal_WriteLongToFile (C €), 44
PyMarshal_WriteObjectToFile (C <), 44
PyMarshal_WriteObjectToString (C &), 44
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PyMem_Del (C 3), 178
PYMEM_DOMAIN_MEM (C "} 2 &), 180
PYMEM_DOMAIN_OBJ (C Wl = &), 180
PYMEM_DOMAIN_ RAW (C M]3 &), 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 (C g<), 180
PyMem_SetupDebugHooks (C &), 180
PyMemAllocatorDomain (C B o] & Al), 180
PyMemAllocatorEx (C Bl o] & 4l), 179
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PyMemoryView_Check (C &), 130
PyMemoryView_FromBuffer (C <), 130
PyMemoryView_FromMemory (C b‘]'—/,\—) 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 (Cﬁ"\) 118
PyMethod_Self (C &), 118
PyMethod_Type (C ¥), 118
PyMethodDef (C t] o] ¥] & 4]), 187
PyModule_AddFunctions (C &), 125
PyModule_AddIntConstant (C &), 126
PyModule_AddIntMacro (C &%), 126
PyModule_AddObject (C &), 126
PyModule_AddStringConstant (C &), 126
PyModule_AddStringMacro (C &), 126
PyModule_Check (C &), 121
PyModule_CheckExact (C ), 121
PyModule_Create (C &%), 123
PyModule_Create2 (C &%), 123
PyModule_ExecDef (C &%), 125
PyModule_FromDefAndSpec (C 3), 125
PyModule_FromDefAndSpec2 (C3), 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 g), 121
PyModule_SetDocString (C &), 125
PyModule_Type (C W), 121

PyModuleDef (C o] ¥ & Al), 122
PyModuleDef_Init (C ?ﬂ'/\) 124
PyModuleDef_Slot (CH°o]E § A, 124
PyModuleDef_Slot.slot (C W W), 124
PyModuleDef_Slot.value (C ®H W), 124
PyModuleDef.m_base (C W8 W), 122
PyModuleDef.m_clear (C® 8 W), 123
PyModuleDef.m_doc (C ¥H W), 122
PyModuleDef.m_free (CWH W), 123
PyModuleDef.m_methods (C ®H W), 123
PyModuleDef.m_name (C W8 W), 122
PyModuleDef.m_reload (C W1 ¥HF), 123
PyModuleDef.m_size (CH® W), 122
PyModuleDef.m_slots (CHH H4), 123
PyModuleDef.m_traverse (C ¥y W), 123
PyNumber_Absolute (C &), 64
PyNumber_add (C &%), 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 tﬂ'—’,\—) 65
PyNumber_InPlaceSubtract (C &%), 64
PyNumber_InPlaceTrueDivide (C &), 64
PyNumber_InPlaceXor (C &), 65
PyNumber_Invert (C &%), 64
PyNumber_Long (C &), 65
PyNumber_Lshift (C &%), 64
PyNumber_MatrixMultiply (C &), 63
PyNumber_ Multiply (C 5]'/\) 63
PyNumber_Negative (C &%), 63
PyNumber_Or (C &%), 64
PyNumber_Positive (C &%), 63
PyNumber_Power (C ), 63
PyNumber_Remainder (C <), 63
PyNumber_Rshift (C &%), 64
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PyNumber_Subtract (C &), 63
PyNumber_ToBase (C $), 65
PyNumber_TrueDivide (C &), 63
PyNumber_Xor (C &), 64
PyNumberMethods (C H o] & &4]), 214
PyNumberMethods.nb_absolute (C 1 H),
216
PyNumberMethods.nb_add (C & H W), 215
PyNumberMethods.nb_and (C ¥H W), 216
PyNumberMethods.nb_bool (C W H W), 216
PyNumberMethods.nb_divmod (C W1 ), 216
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W), 216
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216
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216
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215
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PyObject_ASCII (C &), 59
PyObject_AsFileDescriptor (C &), 120
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PyObject_AsWriteBuffer (C ), 76
PyObject_Bytes (C ), 59
PyObject_Call (C &), 60
PyObject_CallFunction (C &%), 60
PyObject_CallFunctionObjArgs (C &), 60
PyObject_CallMethod (C &), 60
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), 216
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W), 216
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W W), 216
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W W), 216
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), 216
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PyNumberMethods.nb_matrix_multiply (C ¥
H #), 216
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215
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216
PyNumberMethods.nb_or (C ¥ W), 216
PyNumberMethods.nb_positive (C @8 H),
216
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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 &), 62
PyObject_Free (Cﬁ"\) 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
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PyObject_GenericGetDict (C &), 58
PyObject_GenericSetAttr (C <), 58
PyObject_GenericSetDict (C <), 58
PyObject_ GetArenaAllocator (C&4), 182
PyObject_GetAttr (C &), 57
PyObject_GetAttrString (C &), 58
PyObject_GetBuffer (C &), 75
PyObject_GetItem (C &), 62
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PyObject_Hash (C &), 61
PyObject_HashNotImplemented (C ), 62
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PyObject_Init (C &), 185
PyObject_Initvar (C &%), 185
PyObject_IsInstance (C &), 59
PyObject_IsSubclass (C &), 59
PyObject_IsTrue (C 3<), 62
PyObject_Length (C &%), 62
PyObject_ LengthHlnt (C&), 62
PyObject_Malloc (C &%), 178
PyObject_New (C &), 185
PyObject_NewVar (C ¥<), 185
PyObject_Not (C &), 62
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PyOS_InputHook (C W), 17
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PyOS_snprintf (C g), 52
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PyOS_strnicmp (C &), 54
PyOS_vsnprintf (C ), 52
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PyParser_SimpleParseFileFlags (C3), 17
PyParser_SimpleParseString (C &), 17
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PyPreConfig.allocator (C ¥H WHS), 162
PyPreConfig.coerce_c_locale (C W W),

163
PyPreConfig.coerce_c_locale_warn (C ¥4
), 163
PyPreConfig.configure_locale (C ¥ H W),
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PyPreConfig.dev_mode (C W1 ¥HF), 163
PyPreConfig.isolated (C W ), 163
PyPreConfig.legacy_windows_fs_encoding
(C ¥ W), 163
PyPreConfig.parse_argv (C W H), 163
PyPreConfig.use_environment (C ¥ 1 H),
163
PyPreConfig.utf8_mode (C ¥W¥ W), 163
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PyRun_AnyFile (C &), 15
PyRun_AnyFileEx (C ¥), 15
PyRun_AnyFileExFlags (C &%), 16
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PyRun_File (C &), 17
PyRun_FileEx (C &%), 18
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PyTrace_RETURN (C ¥%), 154
PyTraceMalloc_Track (C &), 182
PyTraceMalloc_Untrack (C &), 182
PyTuple_Check (C &), 108
PyTuple_CheckExact (C g<), 108
PyTuple_ClearFreeList (C &%), 109
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PyUnicodeDecodeError_GetObject (C
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31
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31
PyUnicodeEncodeError_GetReason (C & ),
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PyWeakref_GET_OBJECT (C &%), 131
PyWeakref_GetObject (C &), 131
PyWeakref_NewProxy (C g), 131
PyWeakref_NewRef (C &), 130
PyWideStringList (C Hl o] & 4l), 160
PyWideStringList_Append (C &%), 160
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realloc (), 175
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“IF 24, 59,200
reprfunc (C H o] g &4, 220
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set
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setattrofunc (CH| o] ¥ & 41), 220
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special method (5% HlA| E), 240
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ssizeobjargproc (C H o] ¥ & Al), 221
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stderr (in module sys), 152

stdin
stdout sdterr, 143
stdin (in module sys), 152
stdout
sdterr, stdin, 143
stdout (in module sys), 152
strerror (), 25
string
PyObject_Str (C function), 59
sum_list(),9
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sys
35, 11,142,152
SystemError (built-in exception), 122
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ternaryfunc (C H o] ¥ & 4]), 221
text encoding (HlAE Q13 W), 240
text file (HIAE 3}¢),240
traverseproc (C Hl°] ¥ & 4]), 225
triple—-quoted string (4% W23 & E219),
240

tuple
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type

AL 6, 77

E w A, 62
type (@), 240
type alias (¥ ol delo]lx), 240
type hint (& S1E), 241
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ULONG_MAX,SZ
unaryfunc (C tl o] E] 3 4]), 221
universal newlines ((FUWA = d7), 241

\Y

variable annotation (5 o] - H]o]A), 241
vectorcallfunc (C ©l o] g & 4]), 220
version (in module sys), 144, 145

virtual environment (7} 7)), 241
virtual machine (7} 7] A), 241
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divmod, 63
float, 65
hash, 62, 201
int, 65

len, 62, 66,68, 111, 114, 116

pow, 63, 65

repr, 59, 200
staticmethod, 188
tuple, 67,112
type, 62

__main_ , 11,142,152
_thread, 148
builtins, 11, 142, 152
signal, 29

sys, 11, 142, 152
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PEP 238,19, 233
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PEP 362,230,238
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PEP 384,13

PEP 393, 89,96
PEP 411,239
PEP 420, 233,237,238
PEP 432,173
PEP 442,214
PEP 443,234
PEP 451, 124,233
PEP 484,229,233, 241
PEP 489, 125
PEP 492,230,231
PEP 498, 232
PEP 519,238
PEP 525,230
PEP 526,229,241
PEP 528, 141
PEP 529,98, 141
PEP 538,170
PEP 539,156
PEP 540,170
PEP 552, 165
PEP 578,39

PEP 587,160
PEP 623,89
PEP 3116,241
PEP 3119,59
PEP 3121, 123
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zZen of Python (Fto]# Al), 241

PEP 3147,42
PEP 3151,34
PEP 3155,239
LR
exec_prefix, 4
PATH, 11
prefix, 4
PYTHON*, 141

PYTHONCOERCECLOCALE, 170

PYTHONDERUG, 140

PYTHONDONTWRITEBYTECODE, 140

PYTHONDUMPREF'S, 196
PYTHONHASHSEED, 141

PYTHONHOME, 11, 12, 141, 146, 166

PYTHONINSPECT, 141

PYTHONIOENCODING, 143

PYTHONLEGACYWINDOWSFSENCODING, 141

PYTHONLEGACYWINDOWSSTDIO, 141
PYTHONMALLOC, 176, 179, 181
PYTHONMALLOCSTATS, 176
PYTHONNOUSERSITE, 141

PYTHONOPTIMIZE, 141

PYTHONPATH, 11, 12, 141, 167
PYTHONUNBUFFERED, 142

PYTHONUTFS, 170
PYTHONVERBOSE, 142
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