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CHAPTER 1

Introduction

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

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

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

1.1 Coding standards

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

1.2 Include Files

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

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

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

Z31: Since Python may define some pre-processor definitions which affect the standard headers on some systems,
you must include Python . h before any standard headers are included.
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It is recommended to always define PY_SSTZE_T_CLEAN before including Python.h. See 91 2} -7 &4 37}
%k = for a description of this macro.

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

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

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

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

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

1.3 Useful macros

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

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

WA 3.7 F7h

Py_ABS (x)
Return the absolute value of x.

WA 330 &7}

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

WA 330 7}

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

B A 3.30] &7}

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

WA 3.40] F7}

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

WA 3.60 =7}

4 Chapter 1. Introduction
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Py CHARMASK (c)
Argument must be a character or an integer in the range [-128, 127] or [0, 255]. This macro returns c cast to
anunsigned char.

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

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

B A 3.40 F7}.

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

Example:

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

A 3.8 A ¥ 7 : MSVC support was added.

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

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

Example:

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

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

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

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

Example:

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

1.4 Objects, Types and Reference Counts

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

1.4. Objects, Types and Reference Counts 5
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All Python objects (even Python integers) have a 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 incre-
ment an object’ s reference count by one, and Py DECREF () to decrement it by one. The Py DECREF () macro
is considerably more complex than the incref one, since it must check whether the reference count becomes zero and
then cause the object’ s deallocator to be called. The deallocator is a function pointer contained in the object’ s type
structure. The type-specific deallocator takes care of decrementing the reference counts for other objects contained
in the object if this is a compound object type, such as a list, as well as performing any additional finalization that’
s needed. There’ s no chance that the reference count can overflow; at least as many bits are used to hold the ref-
erence count as there are distinct memory locations in virtual memory (assuming sizeof (Py_ssize_t) >=
sizeof (void*)). Thus, the reference count increment is a simple operation.

It is not necessary to increment an object’ s reference count for every local variable that contains a pointer to an object.
In theory, the object’ s reference count goes up by one when the variable is made to point to it and it goes down by
one when the variable goes out of scope. However, these two cancel each other out, so at the end the reference count
hasn’ t changed. The only real reason to use the reference count is to prevent the object from being deallocated as
long as our variable is pointing to it. If we know that there is at least one other reference to the object that lives at
least as long as our variable, there is no need to increment the reference count temporarily. An important situation
where this arises is in objects that are passed as arguments to C functions in an extension module that are called from
Python; the call mechanism guarantees to hold a reference to every argument for the duration of the call.

However, a common pitfall is to extract an object from a list and hold on to it for a while without incrementing its
reference count. Some other operation might conceivably remove the object from the list, decrementing its reference
count and possibly deallocating it. The real danger is that innocent-looking operations may invoke arbitrary Python
code which could do this; there is a code path which allows control to flow back to the user from a Py DECREF (),
so almost any operation is potentially dangerous.

A safe approach is to always use the generic operations (functions whose name begins with PyObject_,
PyNumber_, PySequence_ or PyMapping_). These operations always increment the reference count of the
object they return. This leaves the caller with the responsibility to call Py_ DECREF () when they are done with the
result; this soon becomes second nature.

Reference Count Details

The reference count behavior of functions in the Python/C API is best explained in terms of ownership of references.
Ownership pertains to references, never to objects (objects are not owned: they are always shared). “Owning a
reference” means being responsible for calling Py 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.

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

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

3)

t, 0, PyLong_FromLong (lL));

t, 1, PyLong_FromLong(2L));

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

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

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

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

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

PyObject *tuple, *1list;

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

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

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

Py_ssize_t i, n;

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

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

return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
}
Py_DECREF (index) ;
3

return 0O;

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

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

It is important to realize that whether you own a reference returned by a function depends on which function you call
only — the plumage (the type of the object passed as an argument to the function) doesn’ t enter into it! Thus, if you
extract an item from a list using PyList_GetItem (), 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 *list)

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

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

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /* Has no length */
for (i = 0; 1 < n; 1i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)
return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {
value = PyLong_AsLong (item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += value;
}
else {
Py_DECREF (item); /* Discard reference ownership */

}

return total;

8 Chapter 1. Introduction
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1.4.2 Types

There are few other data types that play a significant role in the Python/C API; most are simple C types such as
int, long, double and char*. A few structure types are used to describe static tables used to list the functions
exported by a module or the data attributes of a new object type, and another is used to describe the value of a
complex number. These will be discussed together with the functions that use them.

1.5 Exceptions

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

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

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

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

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

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

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

def incr_item(dict, key):
try:
item = dict [key]
except KeyError:
item = 0
dict[key] = item + 1

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

1.5. Exceptions 9
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int

incr_item (PyObject *dict, PyObject *key)

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

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

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

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

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

rv = 0; /* Success */

/* Continue with cleanup code */

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

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

Py_XDECREF (const_one);

Py_XDECREF (incremented_item);

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

= NULL;

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

It illustrates the use of

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

only set to success after the final call made is successful.

10
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1.6 Embedding Python

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

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

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

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

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

The embedding application can steer the search by calling Py _SetProgramName (file) before calling
Py_Initialize (). Note that PYTHONHOME still overrides this and PYTHONPATH is still inserted in front
of the standard path. An application that requires total control has to provide its own implementation of
Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix (), and Py_GetProgramFullPath () (all
defined in Modules/getpath. c).

Sometimes, it is desirable to “uninitialize” Python. For instance, the application may want to start over (make
another call to Py_Tnitialize()) or the application is simply done with its use of Python and wants to
free memory allocated by Python. This can be accomplished by calling Py_FinalizeEx (). The function
Py _IsInitialized () 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. t xt 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.
It is also implied by the presence of the not-Python-specific _ DEBUG macro. When Py_DEBUG is enabled in the
Unix build, compiler optimization is disabled.

In addition to the reference count debugging described below, the following extra checks are performed:
« Extra checks are added to the object allocator.
» Extra checks are added to the parser and compiler.
« Downcasts from wide types to narrow types are checked for loss of information.

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

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

Defining Py_ TRACE_REF'S enables reference tracing. When defined, a circular doubly linked list of active objects
is maintained by adding two extra fields to every PyOb ject. 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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o 4] P52 shedoth ulalo] AT shol W hs TES YT 4 AES AW, A5 melEi o) o]
AL YA 02 4T A GHE S S Uk
AT G5 F L Y

Py_eval_input, Py_file_input ¥ Py_single_lnput?:]qﬁ{—. o]
oFE ol B4 Hol 2B LTk

E3k o] P4 5 AR FILEr B 7] WS AFUTh T3 A throlof @ & A BAlE Tk C ol n
Y29 FILE L RA| 7 211, S35 A] S °‘D‘rL AdUth (Fol5) d=fodM =, &
H oA AAE T2 ol B E /\}%?‘é = oA, FILE* uj 7] W=7} ghol A r?dE‘r%
G Aok 2 chol o] ool ] Eol ) A o] ST ARk ol ] ool AR %5 7013 ob HUITh
int Py_Main (int arge, wechar_t **argv)
B E ﬂHJWQJEJﬂﬂﬂ°Aﬂw°ﬁﬂd%iilﬂ%%ﬂﬂ%%wquﬂ
argy 7} 4= C ZE2 I main () ol A= & A A 3] 4~ :
(&ﬁﬂAEﬂMﬂmammmiﬂﬂﬁww)OAEEM N % 5ol §ojaloF Tt
(BHA T A% 5 5o] 72l 7 = # 4D gL £4H A PHiTh. AF et ggA02 (5,
o] glo) & ﬂtﬂ ISk 32 0, Al 2 QS JH =z E I SREY 1, i) W HEo] &S
shold Be) 52 LR 4] 9o W 27b e
A 2= A ¢k SystemExit 7} B S, o] 4= Py_InspectFlagZt AA = o] YA 231
S WSS 9 22 M AE F 5T FYIHAIL

int Py_BytesMain (int argc, char **argv)
Py_Main ()3} -FA8EA S argv vl E At o] v d YTt
B A 3.8 &7}

int PyRun_AnyFile (FILE *fp, const char *filename)
ob# PyRun_AnyFileExFlags () & ©<std Q¥ o] A~ UTh closeit2 0 2 & flags= NULLZ
AR E ez G AF YU

int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
ol#f] PyRun_AnyFileExFlags () & ©@<3ld Qg o)A gt o] AL closeit AAE 002 A
E A2 FAF U

int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
ob#ll PyRun_AnyFileExFlags () ¢ @38 A o]t o] 212 flags JAAE NULLE
AAE JHE $AF Y
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int PyRun_AnyFileExFlags (FILE *fp, const char *ﬁlename, int closeit, PyCompilerFlags *flags)
fp7t kA ZA(Z2Eelv Huld d™olu 2 A Hud) o AZ2d sde 7HE 7,
PyRun_InteractiveLoop ()% k< W3sla, 1%"1Z] ¢t oW pyRun_SimpleFile ()9 A3}
£ 933yt filename2 v Y /\]i‘%] ?li%‘ (sys.getfilesystemencoding ()22 UJIQH
Yt filename °) NULLO| ™, o] &= spd g O = "222" & AR F U Th

int PyRun_SimpleString (const char *command)
ol PyRun_SimpleStringFlags () o] <=3l Qg H o] A Th PyCompilerFlags* Q]
A NULLE A4 " A2 dAFYTH

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *ﬂags
flags Q1AL el main_ EEJ A commandoﬂ JeglolW A~ FEE AP Th _ main_
o] TASHA tod s Utk 4F8HH 05, o ¢ 7} YA ~1& WY T o2 7} 9l o,
ol AHE A= ol Y5 Utk flags® oWl = ofef & FER A L.

225 A kL systemExit 7} LAY S, o] 4=y InspectFlagﬂ A= o] JA k2 g
-1& vkslshA] 9k _LE}\ﬂ/\E _%Es]—oﬂ _'_I__/] A

int PyRun_SimpleFile (FILE *fp, const char *filename)
ot#] PyRun_SimpleFileExFlags () & ©<3tH A Ho]l2P Ut} cdoseitS 02 Z, flagsS
NULLE 239 Jef 2 FAF YT

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
ob#] PyRun_SimpleFileExFlags () & ©<3td A FH o2 P Ut flagsE NULLE A A A
He dAFyoh

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
PyRun_SimpleStringFlags () 9 H]SeakA uh, ol ele] Q= BAD thA fro] Al THol
A 2 D2 Q45U filename S 599 o] Folojof str, 39U Alxd A (sys.
getfilesystemencoding ())2 & Y I G H Ut} closeito] o] PyRun_SimpleFileExFlags 7}
5Lk} 7] Aol shelo] BT

i A=A, fpe Holy e RER dojof Ut} (& S0°] fopen (filename, "rb")).
aFA o, s WL LF & F87H v 23 HE & evt=A A=A 2 5 s Uth

int PyRun_InteractiveOne (FILE *fp, const char *filename)
o}l PyRun_InteractiveOneFlags () & ©<3td A HH oAUt flagsE NULLE A A H
FEE FAF U

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
flags Aol we thBHA AA 9 AHE HA| A B B4 9T AAFYT. sys.pst
I sys.ps2E AFEot] AFS AP Al ZFZE FUth filename> 3L A 2E QA Y (sys.
getfilesystemencoding ())& T]EH % Yt}

0] 93402 AH W02, oSN 0T 1 2, EE T8 LA oo} glo shol 9] A
Z EH errcode.h JAZFFE 5t 9 oﬂﬁ FEE st} (errcode.h=Python.h

oA AFFE=8HA] 947 UﬂLoﬂ 425t ‘3%5] "J’—‘?COHOP?: o o] sH Al2..)

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
obel PyRun_InteractiveLoopFlags () & @<3lH Qe H o]~ Y Ut} flagsE NULLE A A&
JHE GAF YT

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
EOF o] 228 w714 that4 g9 Avd ol q 42 92 AAFUh sys.pst
% sys.ps2 & AR o] ARG AL A =EZE ST ﬁlenameL I A2d AT (sys.
getfilesystemencoding ()22 TJH ‘jg Ut} EOF A 0& vtadst AL ASstd &4+ 5
sHgkgh o,

int (*PyOS_InputHook) (void)
Z2E 9 int func(void) I S 7Fe7| =5 44T + A5 Uh o f&—’Fh ato] o] ¢l
Hrele 52 E7 5% Aej7E = Bl oA AR 4 Y ‘%ﬂi}rﬂﬂh— bl 35 ok
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char* (*PyOS_ReadlineFunctionPointer) (FILE * FILE *, const char *)

Z 2 EEY] char *func(FILE *stdin, FILE *stdout, char *prompt) ¢l St+E 7}
N5 AR, dE e Ee gae A Bd 4Y 22 At o AHSE L /)2 952 A2
W% BT o] $E NULLO| b E A E prompr & 298 0h3 A BH B2 2 LA
48 & 93 A EXEE S Aol 7P Ut A& £9], readline BEL o] &
475} 2 RAT R 94 7152 AT

A3}= PyMem_RawMalloc () ©]\Y PyMem_RawRealloc () 22 &HH XY o] Ay, of 2] 7} 2+
238 © W NULL o] o] oF gt}

WA 3404 HA: A= PyMem Malloc()©] W PyMem Realloc ()22 & Fste tfAl,
PyMem_RawMalloc () ©]Y PyMem RawRealloc () 2 & g3l oF gk}

struct _node* PyParser_SimpleParseString (const char *swr, int start)
old PypParser SimpleParseStringFlagsFilename ()2 W<esta A o] AUt} file-
name< NULLZE, flagsS 002 AAE AEl 2 G AFYTh

struct _node* PyParser_SimpleParseStringFlags (const char *str, int start, int flags)
ol#f] PyParser SimpleParseStringFlagsFilename ()2 @<3tH Qg Ho]AdYtt o] A
2 filenameS NULLE AA A AEl 2 $AF YT

struct _node* PyParser_SimpleParseStringFlagsFilename (const char *str, const char *file-
name, int start, int flags)
flags ARol Wt A A E2 s S ALG 3] srol A Shol Al £ TS 7 BAFTh A
870z B/1E 5 Qe 2 A AR ol A8E 5 dgith ZE 2742 o) W A1
oF 3t Ao &Y filename2 Y A 2"l 91 F Y (sys.getfilesystemencoding())
o =® figdgyrch

struct _node* PyParser_SimpleParseFile (FILE *fp, const char *filename, int start)
ob#f PyParser SimpleParseFileFlags () 9 @3St QAEHo|AYUTh flagsE 002 A A
g Az dAFY
struct _node* PyParser_SimpleParseFileFlags (FILE *fp, const char *filename, int start,
int flags)
PyParser SimpleParseStringFlagsFilename ()2} -FAFSHA R o]l A F == w2 g
o = 24D A fpoll A AUk

PyObject* PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}# PyRun_StringFlags ()& ©<3}H Qg olAdYrt) o] A&
flagsE NULLE A H e 2 GAFUTH

PyObject* PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompil-
erFlags *flags)
Return value: New reference. flagsZ A A H A 3L S 25 AFE3F globals 3 locals ZAA) 2 XA H
A 2B A stro] A Thol Al 42 =S AW Th globals= =41 o] o] oF I Th. locals =
] 22 EFS PG RE AAZE 5 A5ULh WA AT start= 42 FEE TR BASE
ol A8l ok s A% E2e A AR

=S AW ATE shol W A 2 WAL, o) 7h BB A NULLL W T

PyObject* PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Return value: New reference. ©}# PyRun_FileExFlags ()2 w<=3td Q3 o] A~ Yt} closeits
022, flagse NULLE A A2 FAFYTH

PyObject* PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit)
Return value: New reference. ©}2 PyRun_FileExFlags ()2 W&3tH A o]~ d Yt} flagsS
NULLE AR 9 A= dAFYh

PyObject* PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *lo-
cals, PyCompilerFlags *flags)
Return value: New reference. ©}& PyRun_FileExFlags ()2 ©@<=3tE Qe H o] A~ Y Yth closeit-
0o® 449 4e 2 dAFUTH
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PyObject* PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyOb-
Ject *locals, int closeit, PyCompilerFlags *flags)
Return value: New reference. PyRun_StringFlags ()@} FAFSEA| 9 So]A A~ F == B B g
o gl B U4 fpol A 815 UITh. filename-2: 52 W o] o] oF 51u] 51 Al 28] AT (sys.
getfilesystemencoding ())& TR Y H Yth closeito] oW PyRun_FileExFlags ()7}
WEgsE] 7] Aofl 5k o] 23yt

PyObject* Py_CompileString (const char *str, const char *filename, int start)
Return value: New reference. ©}#| Py _CompileStringFlags () & @<3td A E o]~ YLt
flagsE NULLZ A e 2 2 g ch

PyObject* Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags)
Return value: New reference. }2l|l Py_CompileStringExFlags () & ©<3}H Qg H o] A~ Yt}
optimizeE -1 2 A9 JE| 2 FA Tk

PyObject* Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. strol] 9l vpo] ¥ AX FEE L E BA 51 Auldsle] 23 3= AN E
WAL A E2L gan® 2o JUTH o] AL AN AH 5 Q= ES AR o 48E 5
o™ Py _eval_input,Py_file input =+ Py_single_input ©]o]oF gt} filename O 2
AR st 2= AAE 735k Hl AHSE W E o] o]u} syntaxError o 2] WA A] o
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WA 340 7}

PyObject* Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompiler-
Flags *flags, int optimize)
Return value: New reference. Py_CompileStringObject ()2} FAFSHA| W, filenameS 3+ A| 2 Hl
A3 (os.fsdecode ())& I H Hio]E FAE Ut

B A 3.20] F7}.

PyObject* PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)
Return value: ~ New reference. oj]AL I = AALg AL He 2L (Y AE 9=
PyEval_EvalCodeEx ()] ©3hd A loj2dyth 0h& AA=NULLE A4 FH Ut
PyObject* PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *locals, PyObject
*const *args, int argcount, PyObject *const *kws, int kwcount, PyObject
*const *defs, int defcount, PyObject *kwdefs, PyObject *closure)
Return value: New reference. 0131 B 715 913 54 &7 oA, v|e] A3tdd = AAE F7H
o} o] A4S A W g e, A W] v AA|, ko] vl g, 71 =t 7123, 7=
g 7] 712 g e] R Ao 224 FE2 FAH Y
PyFrameObject
2o AR E 715 ol ASH &AM CTRA. o] B BEE QA
PyObject* PyEval_EvalFrame (PyFrameObject *f)
Return value: New reference. 23 Z H IS F7Fgd Uttt oA WA
PyEval_EvalFrameEx ()2 @3l Qe o]~ g h
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PyObject* PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Return value: New reference. ©] Z1-2 dto]# Qe Z ]| E Q] w|Ql, Z2u]X] kL2 sk t). A3 Z g ¢
feHddE 3= AA M AFH UL oo meprtolE IEE Mt T &S AY T 7t
throwflag W} 7} M= A2 FAI S 4 A5 U - Fold, A&7 SA DAt = o Al &
ol B A9 throw () #IX =] AHE-FH Yt
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int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
ol ¥ AA B Yo ZHIE WA, AFetd ¥, At Azl

19

gy o

oy

18 Chapter 3. 0§ I4ZE A|



The Python/C API, £A| B{Z 3.8.20

int Py_eval_input
Aej8 B A4S 98 sol M BH| A& 7155 Py Compilestring ()3 B2 &g

intPy_file_input

Fdoly g axoA d2 2 Ad2s AT Fold 9 AF/ 75
Py Compilestring ()3 @7 A&FUT A= 7 dtojd 22 F=E AT o A

gohe AT,

int Py_single_input
Gd B2 S stolH Y ]X—' 71%; Py_CompileString ()3 @7 ALt T34
= 1’4‘3 Zo| AMSE = 7| YU T

struct PyCompilerFlags
VA AU FATE G 1) AFAE FRAYUTE T2 ASYS D S BP e
flagsE AYGE 1, F=7} AP = AL PyCompilerFlags *flagsE AZg Ul o] 3%,
from __ future__ import+= flagsE =3 4 U5 TH

PyCompilerFlags *flags 7} NULL Y wjwlth cf flags+ 03 Z ot FHFHH, from
_ future_ importZ Qs 4+AHL ‘H%‘%D}

int cf_flags
EEREELES

int cf_feature_version
of _feature_version2> 5 o}o] H WA Y Ul PY_MINOR_VERSIONC & % 7|3}5 o] oF T}
o] ZEE 7| R AH LS E FAH M, PyCF_ONLY_AST Zej L7} of_flagsoll ‘278 H 73 F-oll vk AH&
Utk

WA 3.8 A W A: cf_feature_version BEZS 7135 Yt

int CO_FUTURE_DIVISION
flagso A o] v]EE A 73t PEP 2389] whe} Ue7] A4HA} /& “A 4 U= 7] (true division)” 2 Y
AE e 2 g
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void Py_ INCREF (PyObject *0)
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void Py_XINCREF (PyObject *0)
A3 0ol the 22 N4 EAUTH AA L NULL L 5 A5 U oln) a2 F3ot gig U Th
void Py_DECREF (PyObject *0)
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_Py_ForgetReference (), _Py NewReference () ¥ AY M4 Py RefTotal.
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void PyErr_Clear ()
o £A7]E A Uth o8] FA 717 AAE o] I A o 237 glsyth

void PyErr PrintEx (int set_sys_last_vars)
EZF EGo)AME sys.stderr 2 A3} o 2] A 7] E A YT} o #] 7} SystemExit 7} o}
0% o] APl Sel ol o] A5 A 23 3ol 8 TR AL systenxit A4l o
AdA Y ZER FEH YT
ole) FA7I7H AAE Aol v o] 48 BRI L. 1A o w A e o2l 7k 2l
‘dl—qq.l
set_sys_last vars 7} 0 ©°] oFY W, W4 sys.last_type, sys.last_value % sys.
last_traceback 2 27t 4= = A& 9 &, 3t € Eojawor A UtT)

23



The Python/C API, £A| B{Z 3.8.20

void PyErr_ Print ()
PyErr_PrintEx (1) 9] oA,

void PyErr_ WriteUnraisable (PyObject *obj)
A of| 2] 2} obj AAE AFR S} sys.unraisablehook () & &%)
ol gl g T o7 A AA T, O]E% PE 7 AAZ A E DB Z 5 ¢S sys.
stderro] il ]/\]7‘] A FULE & E0],_del_ () WINE 7F
Yrh.
o) Yt WAL 5 Qe o2 AT EUS ek B Ax bz 3EH U ZF55H,
0bj 2] repro] 7 a1 WA A o] A H T}
ol FFETET ) o E AAH ] ook T

5.2 0f|2| &M A7 7]

o) FHEL A 28 =S o2 BA7)12 AFeke vl £gol Btk WS A8, ol A5 F AN
84 return 2ol A AFS 3 NULL Z 9 E & ukskgh o)

void PyErr_ SetString (PyObject *type, const char *message)
o) 218 ol 2] TN 71 WA B /1R AWAL BAY Lk A WA A o9 S
dulAl o g & 99 £ 3P Ut ol & 59 PyExc_RuntimeError. 3% 45 Z7HAZ

D27} gtk 5 Al AAs ol e WAA YU uct-ge o4 oz T,

void PyErr_SetObject (PyObject *type, PyObject *value)
o B3 pyErr setstring ()T FARSA R, ol 9)e] “gk ol sl 9919 sho) @ AR E A AT
+ a5y

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ©] k4= °ﬂ B BEA7E A 753 Sl3 NULLS ‘ﬂ-%]-@'b] t}. exception 3}0|
2o Q] Fejaofok Ut formardt T w7 W= ofl 2] WA A& WS Ul =)o HY
PyUnicode_FromFormat ()| A2} 242 o u|9} k2 zt5Uth formar-2 ASCI Q1 Z QP H £

At
PyObject* PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)

Return value: Always NULL. PyErr_Format ()2 ZEA 9, 7FH 7|42 A} thAl va_list RS

F3h et

WA 3.5 =7}

void PyErr_SetNone (PyObject *type)
o] AL pyErr_SetObject (type, Py_None) 9 & A YYtTh

int PyErr BadArgument ()
o] A& pyErr_SetString (PyExc_TypeError, message)d &9 E@?}QD} o] 7] A message
= ARE AR WA Asto]l ZEE 5= YEFY UL O R Wi

PyObject* PyExrr_NoMemory ()
Return value: Always NULL. ©] 212 PyErr_SetNone (PyExc_MemoryError) o] ¢ & Utk
NULLS ¥FEsi A AR €5 4= w2 e 7 B2 0 return PyErr NoMemory O; 82 &

T Asyth

PyObject* PyErr_SetFromErrno (PyObject *type)
Return value: Always NULL. C 2fo] B & 8] &7l o 2] & W83t C Hg errno S A A S ] o9
EHWNﬂ“ﬂAﬂﬁmﬁ+ﬂﬂﬂﬂ&ﬂwwmeMEEQWﬂEﬂwwamm>
oﬂ A ALy T o HARS FE AAE HE L, PyErr_SetObject (type, object)
2 523tk o4 01]/H errno Lo] A28 T & o] ?D‘rﬂ A=S YEHE EINTRO] |,
PyErr_CheckSignals ()& T&3lal o]Z o] og] ZA7|E AASHE, AAH 22 FYrh
o] Tt FANULLS WHEHai A, A2~ ]l S &0 it e 5] Tt Alad S&0] of 2 & wh3he o
return PyErr_SetFromErrno (type); ©| 81
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PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameOb-
Jject)
Return value: Always NULL. PyErr SetFromErrno ()2} FAFSA| 7L, filenameObject 7} NULL ©] O]—H
A, typeo] AL M AR i 7] M2 AGE e 271 S 2bo] 94Ut 0SError 9122 4%,
o] AAEI AL filename O] EBREE Aol o o A F YT

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameOb-
Jject, PyObject *filenameObject2)
Return value: Always NULL. PyErr SetFromErrnoWithFilenameObject ()2} FAFSHA o,
o) S we Ase 4 AT ul o & 2477 A3l £ A LW AAE AT
WA 340] 7}

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()2t FAFSHA 2, 5k
Hol CEALE & AlF P YTt filename-> 3FL A28 Q179 (os. fsdecode ()22 YA G HYtTh
PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsError& TAA 7| = He] T+ Y 1’/} 09 ierr2 T=3}4,
GetLastError () &0 A ¥I3H of| 2] T =7} Al AR5 Ut} W1n32 St~ FormatMessage ()
£ 3 &35} ierro]\%-GetLastError ZtAl g oy TEY dE- AES dS T/]'~ 3 AR
& 0] jerr Fo] 1 F WA & o] (FormatMessage () oA AL) 35 ol ] Uﬂ/\] 1] 2 AAE
A3 TS, PyErr_SetObject (PyExc_WindowsError, object) & T&3 Ut} o] d4=
/¢ NULL S REEH T
7HA =S

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr SetFromWindowsErr () &F FAFSHH, HAAAIZ o 2] 2 X
A5t 27h o) Wk A5

7184 9.

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () & FAFSHA]
v std o) C B Z Al FH Yth. filenamee 3Y A|2~H® Q1T Y (0s.fsdecode ())& T F
CERE
o H .

7184 9.

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

Object *filename)
Return value: Always NULL. PyErr_SetFromiWindowsErrWithFilenameObject () &} FAFSHH,
S MER R R F TSR PR R Pt

7184 9.

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

Ject *filename2)
Return value: Always NULL. PyErr SetExcFromWindowsErriWithFilenameObject ()2} A}

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

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

char *filename)
Return value: Always NULL. PyErr _SetFromiWindowsErriWithFilename ()2} A, 2AY A

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

7184 9.

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ImportErrorE WAA|7|= AL st U th msg= o 2] 2] WA A &

5.2. 0f|Q| LMA|Z]7] 25
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Adz dAE Yt E thNULLO] € 5 &, name} path= Z+Z ImportError 2] name 3} path
A A 1:].
=20

WA 3.30] F7}.

void PyErr_ SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
& A o 2] of] off 3k 9} Y (file), = (line) H 2 Z A (offset) F HE At} AA] o|2] 7} SyntaxError
7} b, 37 ol Ee] HES ARl o) 4] 59] Al ~8le] o] 9] 7} syntaxError ekl A7
sHA gy
WA 349 F7}

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr_SyntaxLocationObject () 2F V|3 AW, filename S 34 A]2~®l 917 H (os.
fsdecode ()) oA Y Z QP H = vlolE B Yy

WA 3200 F7h

void PyErr SyntaxLocation (const char *filename, int lineno)
PyErr_SyntaxLocationEx () £ B]523}A] 9k, col_offset Pl 7] W 4~= A =k o}

void PyErr_ BadInternalCall ()
o] AL pyErr_ SetStrlng(PyExc SystemError, message) 2 &Y A JYt}. o 7] A mes-
sage= U7 <1 4ol & Fol 7ol H/C APL ) o] ZEH QA% TEH A LS hep LT R R
SRS
3

53 4o gt

0gt
ol

k71

o B8 AEotel C = AR DA AL ol varnings LA WA F48 B
£ vtk A8 02 geaderd] 23 WA AE QA Th ek, 48R} AIE ol 2
ADHEE A4NS 2% 10w, o] 39 ol /b WG Th A3 A o] £AZ A3 o] F571el9]
£ WA = AR Abs i ch o9l 7k S AshA 9o W vhE ghe 0], o 91 7 s -1 Uk
(A AN A7 AR Z QA3hs] A o9 9] o] §8 HAT 4 gvith ol AL = A gurh) o)
WS, SEAE A A9 el B FA o G (1 Sol, £/ FRE by DECREF () Tl

o & g2 vk .

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
AL A A S DT category A= B T (P E FER A 3) L} NULL Y} Y T}; mes-
sage A A= UTF-8 2 A I G H =2 AU th. stack_level- iE-]“ =z 42 A2 Fgdy
o Sl 2" =g oA AR A3 =0l F& ZoA A7} H““?,f:}l%li]- stack levelO] 1ojd
PyErr _WarnEx ()& SZ&3l+= f‘ﬂ'ff—, 2 =199 g4, S5

A1 HFE PyExc_Warning ® A B ZF 2o o YTt PyExc_Warning <
PyExc_ Exceptlon«] Ar Zga29g9yrnh; 712 J 1 HFE PyExc_RuntimeWarning ¢
Uth £ sho A 3 WAL ol Bol 7 41 07 o] SAD A Wz AH UL,

9}

A1 Alojol th3 AL 8 Y2 warnings 2E A EA
AL, AT Ao E 3 C API= 95U Th

PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
Return value: Always NULL. PyErr_SetImportError () 2 w]$ B3} A 9k, o] = A Z
ImportError? AMH S8 AFE 4 A5

W2 3.60 71

int PyErr_ WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename,
int lineno, PyObject *module, PyObject *registry)
EE AL ERRHEE HAAHLE Alojstd A Fa WAIAE T UT) o] A2 7)o
warnings .warn_explicit () ol o3k 7rekslk 2 ‘Q Ut zZpA S Y2 A7 E 7‘1'2 B A L.
a3 AgE 72 29E A E% A module™} registry 1 AHE NULL 2 /3 3 3l of ] E‘r

B A 3.40] =7}

Y2 APA NN g FEHA
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int PyErr_ WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno,
const char *module, PyObject *registry)
message 2} module ©] UTF-8 A Z QP H B2} H o] 1, filename2 5+ A| 28] 217 (0s. fsdecode ())
o2 UFIYPHAYgE AL ALSHH PyErr WarnExplicitObject () 94— FAFE Y o}

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format .)
PyErr WarnEx ()2} FAFSE bR 9k, PyUnicode FromFormat ()2 Ab&3to] A1 WA A&
ZRE T} formare ASCH 1T H 2214 9t}

B A 3.20] =7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} F+AF3F 84 A 9, category = ResourceWarning ©] I source &
warnings.WarningMessage () 2 Ad&gch

W2 3.600 71

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

PyObject* PyErr_Occurred ()
Return value: Borrowed reference o A7 7F A AT
type(PyErr_Set* () T4} PyErr Restore () ol
th AAE R %o, NULLS WHEHE YT o2&

Py DECREF () & # 27} JF5Yth

AeA HEE R d49 0w o)
9 v 3 5o A 1) % e
o) W ghol HhFF 2B A7 A GobA,

o} vl W3R v A L; WAl PyErr ExceptionMatches () S A5}
2. (Zo2 o9 9] Aol Zels A A 2ol AL, o A5
o 4 Wit A5} 57] 44U Th)

ﬁ:

N

_(')l_“ O_u

> £
agzﬁ

int PyErr_ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc)d 35 LA 7 AA =

AR e W TE8) oF T ) o & 73 skA] ek ke w R g "ﬂ*ﬂgé’%t&ol g o

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

given o 2] 7} exc 2] ol 9] § 3t A x5 FS BT exc 7t S 2 A A o] W, giveno] A B FE
g drtrd s FE Ut exc7t FEOI W, FE Y REAY F(OH L HELFEE
AAAer)S AL S8 AUt

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
Z47t A9 A 71e) M4 oe] £A71E AT o2 EA 717 A4 H A Ao, Al e s
55 NuLLE AR AAH 90w, AYAL AW 7 AR o] ek F2E ol Bol £ fFY

ok g Edol 2w A AM L 18A 2L ww nvLL Y & 95U

A3 o P4t AMAOE o9 2 EHM o B Tt ol BAVE AN AT AL
B s of 3t = o A AR H Ut o & Eol:

_~

PyObject *type, *value, *traceback;
PyErr_Fetch (&type, &value, &traceback);

/* ... code that might produce other errors ... */

PyErr_Restore (type, value, traceback);

void PyErr_ Restore (PyObject *type, PyObject *value, PyObject *tmceback)
A A2 ol 2] EA1712 AAI T ole] #4717} oln] A= o] 9lom, WA 295tk AR 7
NULLo| &, of| 2] %A 717} A Y A Y th NULL type =} &7 NULL o] o} value U} traceback & 7 &3} %]

54. oz EA|7] =5[5}H7] 27
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g ADSA AN L. (1H B
BTty o 326 4 A Sk 422 A AFY ok
A FF kS TF Folt Bt o2 B B2 E £ FEIT
(1AL oS T 4 GThe, of 52 ALE3HA PP A 2. AT AEY)

Fa: ol e AR oy BAVE AR OE At B oﬂo]: e F= o A vk AR
HUoh @A o8 EA7E AGst W PyErr Fetch ()€ A3 Al L

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

57 A2l A, okl e pyErr Fetch () 7FRESH= g2 v A3 E e 7 dFUTh 5, *exc
22 AA o] AW Fval S 22 Fef29] JaH ATt opg Ut o] F *% o] B¢ ZHY2E 2
A2 B ] AR T 4 gl o gol ol m AT o] Qo H, ok A ol ghLith
A AH Bt3ste A5 TS A gk

Far: o] g o9 g traceback_ OJEZHEE FAIH R HAA 5T Edojx
LLR= }7%1 *”*ﬂow}fﬂ o2 22 F7h2ysle] a3yt

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

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

sys.exc_info() % 4ol 4l 217} 2L, ol 9] AU E AYUTE o] 2L A2 BT 9] 7} ohr] e,
olu] £l o9 5 Fhe] Tk Al AA o e A B2 5 VBT o] F o= Ao EnviLd
2 AUtk oo AR AEE 28R ey

2: o @4 ol A A2 H A 5T 238, TET} o9
BE QAR Age Bds]or & o] A 5 Utk o9 AHE BdaAy e n

PyErr_SetExcInfo () S AH&3HAIA L.

o M
r]r
ne
2
o~
|o
fu
2
o
i
_>I‘_',
Ach
ok
nd
rlr
&1

B A 3.30] 7}

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

sys.exc_info () 2 &2 AH} T2, o9 AHE AU o] 22 A= LAY of| €] 7} oY
2h, ojm] 22 A9 ZHe AUt o] e Ak FEE AU A9 ZEE A%, Al
Ol A} B =0 NULLES A AA L. A 01 X]-Oﬂ o et kA Q F 2L, PyErr Restore ()& FFZ
6']-/\]/\]_,_‘

WA 330 F7}
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5.5 A2 AMelst7|

int PyErr_CheckSignals ()
o] 3t = mlol Mol A1 22l 9F AFE 223k o). A]zﬁo] Z2A2Z ALEdeA s,
la‘:‘r yAFAIZE AP 7E i%t};‘%i}- signal 250 A YW, spojH oz 2dHd Al2d
A 7E TET 4 IS5 ULH BE F o, SIGINT Y 7]E B 3+= KeyboardInterrupt 9 &
LA 7= A ‘?:ME} o 9] 7} ““JJOW ol 2] A7 7} A A= a1 U‘¢h -1 gy 237
Fow s 02 vk o2 A7 = o] Wl AA T A ANAAY AAAA %=
Q< ue

void PyErr_ SetInterrupt ()
STGINT Al 19 = %¢] E3E A B &l o] AFUth theol PyErr CheckSignals ()7} EE5 W,
SIGINTO| th3t teo] Al2d A2l 7|7F &g Uth
SIGINT 7} Sfo] Mo A A 8= A ko™ (signal.SIG_DFL o]t} signal.SIG_IGNCO Z H AT
o] A]), o] T o AYE A s th

int PySignal_SetWakeupFd (int fd)
o] §2elE 4t A1de] £49 wjulth A 1Y WEA B o 22 /)25 £ 9 1A E
AR fae W Bz olojof itk o Ae) 51 7| &R S NAFU T}
® -1 7leS HEASdUY; ool 27 AE YUk o] AL Ito]M 9 signal.
set_wakeup_f£d () 9 E5 AT, o8] AAE QaUTh e SRS Y 7] Exol of Tk,
B H Q) e 2ol 9 35 of of gt
WA 35004 WA A=A, FE o)Al 2 A= A Ldoh

J

il

ﬂll

5.6 0|2 Ecia

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] 2 2 €] &= A o] Ze~E & 1 ¥ T} name QA A= A
of| 9] 9] o] &, module.classname A9 C Ex}Yo]o]of ‘51\4 t}. base} dict A A= LdWlA o 7
NULL YUt} o2 A s4H Exception(COﬂ Xl PyExc_Exception O & MM AT )< T} of A

S 2o 2 A 7 wEol AU T

A 220 _module_ o=@ HEL name A7) 3 WA F2 (MHA % A7) 02 AR @
2oj2 o] 2 WA BRI A ) e AP T base A= ] Hlo] s FoAAE A
Aohe o ST 5 AU Th Se] SUa S92 RED 5 AGUTh dio AR S
oA =e] B e 8 AR o ol A 5 ST

PyObject* PyErr_ NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
Return value: New reference. M| 22 o8] Fe|l2o Z2EHS A o4 4 =
PyErr NewException ()3 25 YT} doc©] NULL ©] 0]-\/] , ol FE 2o ot
g

B & 3.20] &7}

frr X
[o ok
bt (g,

4= Al 2]
~E7

J

5.7 ol ZA|

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 3}o) oA __traceback_ 2 Ed| AMA2 T A= Nz Iz
ol 9] o} AU H Ef o]~ WYt A H Egojad o] §lo, NUL

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
o9 o} BeAH Eef o]~ e h2 AAFUTH AW py_None e AT AL

PyObject* PyException_GetContext (PyObject *ex)
Return value: New reference. 3+0] %A _ context_ & 3 AN T 5= J= A ZZ2=E 999t

5.5. A|a< XMz2|s}7] 29
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AAI AHLE (G2 o9 A2P2L, o) RS Aefohs £5 erb TARF U S VT
A4d AH2EV QLo NULL= tﬂ%ﬁblv}.

void PyException_SetContext (PyObject *ex, PyObject *ctx)
o099 ATE A AEE ar® AR T A 92 ¥ NULLS AHE I 2. a7} o 9] AT
Q1A SeIBE B AAE YT O AL ol hE B2 E FAUH

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. 3}o| 8ol A __cause_ & 53| A2 S Q= A F22 oot &
AE Yol (o) A2~E A1 None, raise ... from ...°22 AFFHYrhE w3gyc)

void PyException_SetCause (P}Object *ex, PyObject *cause)
oot AAE HBAL cause 2 A ATt X8 HNULLS ]— SHA Al L. cause7} o] Q] QIA~EH A
U None 91 %] ;LO]T;}:UJ A e syt ol A2 causedl] 3t F2 & T U

__suppress_context__ = o] Stof o3| FA|A O Z TrueE AAFH YT}

5.8 QL|ZE o2 ZHA|

O & CollA FURE o8& Ei A5k vl AUt

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

const char *reason)
Return value: New reference. encoding, object, length, start, end 2 reason 9] E 8| HE & A& 3|4

UnicodeDecodeError AR S 75 Yt} encoding 3} reasonS UTF-8 2 Q17 H —gx}oaﬂ?} [Bh=5

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

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

UnicodeEncodeError A& w5 Yt} encoding¥} reasonS UTF-8 2 A7 G H x4 YU
WA 335 E ##]:3.11

Py_UNICODE+ :L]-O] A 338E F 25 Q5T PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...) =& Olo]1# o] IFAA]L.

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

son)
Return value:  New reference.  object, length, start, end 3 reason 9] E 2| H EE A& 35}

UnicodeTranslateError 2AE W5 Y reason-S UTF-8E A FHH EAA dYth
B A 33%E HA:3.11

Py_UNICODE: o] % 331 E 3| X% %5 YT} PyObject_CallFunction (PyExc_UnicodeTranslateErro
"Onns", ...)3E #fo]1g o]A Al L.

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. =] 2 o] 2] A A 9] encoding o] E 8] HEE ¥l3-gh o}

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_ GetObject (PyObject *exc)
Return value: New reference. 501 A | 2] 214 9] object o] E ] HE & w33t}

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeEncodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeTranslateError_GetStart (PyObject *exc, Py_ssize_t *start)
T A9 AA Y start AE B FEFE 74HA A #stareol] ¥l A U T} start= NULL ©] ofy] of of 3
ok 4 EohE 02, S 12 wHF ok
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int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize tstart)
Fo] R 2] AR L start N E B HEE stant 2 A AT AFSHH 02, A9 shd -1 visshy o)

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
Fo1 R o 2] A2 end AE B HEE 714 A *end ol Wl x| FU T} end= NULL ©] o}y of of ghu Th.
435 02, A atE 12 Bagh

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)
Fo17 ol 9] AR end o] E B HEE end = AR FUTE. A F5E 02, A5hshel 1.2 W,

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_ GetReason (PyObject *exc)
Return value: New reference. =01 2 o1 2] AR 9] reason 9] E ] HEE ¥F3Hg YT}

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

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

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
ZFol A o 2] AA 9] reason A E | HEE reason o2 A3 h AF3sHd 0L, A3jstd -1 w3t
S,

5.9 27 Mo

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

int Py_EnterRecursiveCall (const char *where)
AAR CrE TEol T st A-S BAIFYTH
USE_STACKCHECK7} ZoF o™ L, o] &= Py0S_CheckStack () S AF&3Fo] OS 28 o] 21
2 H A=A FAF YL o] ¢, MemoryErrorE AA 3t 00] obd Zh& HPi‘rU‘HD}

28 og gas A7 A sl SRR FAFU L. o] %, RecursionError 7k AR 7 0]
ohd grol whehE Utk T2 erow, o] Wty Uk,

where should be a stringsuchas " in instance check" to be concatenated to the RecursionError

message caused by the recursion depth limit.

void Py_LeaveRecursiveCall ()
Py_EnterRecursiveCall () & 233Ut} Py EnterRecursiveCall () & Z+AFAA S

Zulch o WA 525 ofof hiTh.

o

A" ol ol sl tp_repr& SHIEA TS HE SHS AA A7t 2Pt 283 HEs+=
ASINE, p_repre 28E BAS] 93] ARE FAN o} G T Gt o 452 A
WS Yth AP A 0] 5L reprlib.recursive_repr () o 3 C ESEJYrch

int Py_ReprEnter (PyObject *object)
<3S A7 A8 tp_repr 8 A1ZF Al SEF UL
AA 7} olu] Al o, e ¢ A4S IS o] B¢ tp_repr THEE &S U
U= Z2g A& wrgefof byt ol & E0], dict AAl= (...} & W&t list AA=
(.12 e
A7) Aol =Eet e Zo AeE WA F U o] B tp_repr AL AWHH 8 NULL
= Hkghs) of eyt
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287 o, Pt

o 9 -

= Hhgksta

void Py_ReprLeave (PyObject *object)

tp_repr +8L

Aoz A

A

=
=

<
T+ A

()]

1:[)

.

Py_ReprEnter ()& £8FUth 0& Wt83l= Py _ReprEnter () T& 0t} 3k WA 5 &3 oF 3
.

510 EZ& o2

BE EF 5Ho] A o9& pyExc_ Aol o] A o9 o] Fo] 2t o] Fe A WA= AFH Yk

PyObject * FAUTh BF Zel2 AR YUch AL A8, hee R E WSk
Co|E o[ o] F 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
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_TImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError (1)
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError
PyExc_NotADirectoryError NotADirectoryError
PyExc_NotImplementedError NotImplementedError
PyExc_OSError OSError (1)
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError )
PyExc_RuntimeError RuntimeError
PyExc_StopAsyncIteration StopAsyncIteration
PyExc_StoplIteration StopIlteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError

Ct= m o[ X[off Al
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H 1-0|™ mf|o|X[of| M AHlH

Col= Tfo[ N 0= CE
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 A 3.3 9 F 7}

PyExc_BlockingIOError,

PyExc_BrokenPipeError

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,

PyExc_ConnectionRefusedError,
PyExc_FileExistsError,
PyExc_IsADirectoryError,

PyExc_FileNotFoundError,
PyExc_NotADirectoryError,

PyExc_ConnectionResetError
PyExc_InterruptedError
PyExc_PermissionError

PyExc_ProcessLookupError ¥ PyExc_TimeoutError+ PEP 31518 g} 45 54t}

WA 3.50]] 7} PyExc_StopAsynclteration I} PyExc_RecursionError

tﬂ%ﬂ_ 3.6°ﬂ 7} PyExc_ModuleNotFoundError.
22 pyExc_OSErrorof thdl T34 H AU}

Co|E LE
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError 3)

WA 3304 M o] et ML EEL o9 Fol3d

FEE RIS,

.

i)
rlu
EH
4N
2
o
2
=
&)
=
o
[»
iy
)
[>
o
<
=

BE ®2F ol Fa YT PyExc_ F ol ol ol9] o]Fo] 2+ 0|58 A M= AlFHuh

pPyObject * F YUtk 27 & AA Ut 42 H8), th=2 ZE A AU th
Col= Tfo[H 0[= CE
PyExc_Warning Warning (1)
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

511. E= A1 &

=
aoT

4

33
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WA 329 7} PyExc_ResourceWarning.

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

6.1 2 Al FE2IE|

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. path©l] T} 3 5} A| 2"l £ 812 WSSyt A A 7Fstrol U bytes A A
old, = A7 Vg Yt A7t os.PathLike 01 Elfo]AE 133, fspath_ () 7}
stribytes AA Y wf 9rSP Ut 182 X] ¢ O W, TypeError 7]— WA ST NULL o] vrgg Utk

B A 3.60] F7}.
int Py_FdIsInteractive (FILE *fp, const char *filename)

o1 ol flename 9| % VO 519 fp& )34 02 2234 F00] b th e WP,
isatty(fileno(fp)) 7} <l 34 Fe-dUth A S8 py_ InteractiveFlag7]— ZF
o| ™, o] &= filename 3 Q1 E 7}NULL°1744 olF o] At '<stdin>'olL} 1222 F BhLpe}
22 o= FS sy

void PyOS_BeforeFork ()
zEAA I A YR AHE 205 T fork () AR Z2AAS BAGE AR -2
5257 ol 5 &t FUITh Tork () 7} 919 A2 AR AL LT

AR: Cfork() BFL (U] QE el E o)) “u]ol” Ad o A g o] Fo} A of FTh,
= npR7HA A o,

PyOS_BeforeFork () &=

B A 3.7 7}
void PyOS_AfterFork_Parent ()

ZEAs AT IR YR GEE RS G5 u
VA 2R A AE A A S TE T HE me a4 EZ e ok gt fork
v,

b o8 A Ao A vk AL 7hs

A3 Cfork() T&2 (“WQl” A Z 2 EY) “H|Q” A=
PyOS_AfterFork_Parent () & U}7}A] 4 Y Tt

< o A g o] 0] 4 of g th
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WA 3.7 7}

void PyOS_AfterFork_Child ()
ZEAE2E WY A LAY HUE A S fork() 8 22AE R
AR GRE B0 Ze A o A B A £ 2T s 4ol fow A zE
Aol A T2l of Ut fork () 7F A Al " o AT AE e U T

==

i Cfork() &2 (W17 AE 2B 8]) “HQl” e =o ARk o] 0] A oF gt}
PyOS_AfterFork_Child() & }7&7}z] JuUrct.

B A 3.70] &7}
o B

os.register_at_fork () & A&3}WH Py0S _BeforeFork (), PyOS_AfterFork_Parent ()
9 Py0S_AfterFork_Child ()X T2 AR H 9 FolH & 55 & 5 JFUTH

void PyOS_AfterFork ()
ZENAZTI S Y

RO A E AN S B4 vhol A AEmeE L A% A HTHE e
522 o A 5% ol of Stk Al A% 51o] Al e Al Aol 2 EH Y, o] §4E 52T e}

AsUTh
WA 3.75E #H A o] &= Pyos _AfterFork_Child ()2 A= 95l

int PyOS_CheckStack ()
Az ggo] &° FIko] RZ35}
USE_STACKCHECK O] Ao o] P&
AndHE AFS st A= FolAl). U
oA FE HANA = < F YT

PyOS_sighandler_t PyOS_getsig (int i)
Al iofl st A Al 1l ﬂiﬁl% IESERHU T} o] 212 sigaction () ©]tsignal () & ¥
gFe AH AUt 2+ ES AH TE3A] v A 2! Py0S_sighandler_t+Evoid (*) (int)
9] typedef ¥ A ¢ Yt}

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t &)
Alzd g Alad A7l hE AZFYh old Alad Ag7E wrEdych o] AL
sigaction() o]t} signal () & A= gFL AR QUL T B4EL A7 52547 nHAl Al 2!
PyOS_sighandler_t+=void (*) (int) & typedef ¥4 Yt}

wchar_t* Py DecodeLocale (const char* arg, size_t *size)
surrogateescape ol 2] A 8] 7] & AMS-3lo] A Y AF oA vlolEdS It tZd T
g o] & &2 U+DC80.U+DCFF ¥ 9] o) A2 t] 3 Hut}. vlo] E A A~E A=A o] E £
i 1’4 T4 & 4 9lom, o] 58 t] A 9 3k+= thAl surrogateescape ol & A €] 7] & Al-§-31o] vl EE
o) 27 o] = g
A5, g L SARANA P e eI 2

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

K
ol

e UTF-8, Py_LegacyWindowsFSEncodingFlag®] 0 u] Y=o A;

+ UTF-8, 3to]| A UTF-8 R =7} &4 315 Q< ff;

e ASCII, LC_CTYPE ZA Y] "Cc"o]1, nl_langinfo (CODESET) ©] ASCII AF QG (=4
A2 vEst 3, mbstowes () & westombs () S 7F 150-8859-1 AT WS AFR-E uff.

« A ALY A2H

M2 S H 2lo] & FE X} (wide character) =AFG o T 8F E ¢
PyMem_RawFree () S AF&3IA A L. size 7} NULL ©] ©
vsized] /1ZFUTH

gzg olgy wx2e & o8] Al NULLE WUt size7} NULL ©] of U W, W 2] of & Al
*size7} (size_t)-12 AT, YI Y odH Al (size_t)-22 AHFYrc}
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CztolEjelo] a7t glod, tid o 27k LA sHA] Fofof fhyth.

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

| ®B7):

PyUnicode_DecodeFSDefaultAndSize ()@ PyUnicode_DecodeLocaleAndSize () &4,
W 3500 7}

WA 37014 W A: o] I o] A] UTF-8 = o A UTF-8 21792 AF-&-3hth

B A 3.80 A W A: o] 4= o)A A=A Py _LegacyWindowsFSEncodingFlagZF0o] ¥
UTF-8 917 9& AF-3H o}

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape o ] 2] 2] 7] & A}&-3}o] 9}o] = & A} (wide character) E Al S-S 2A Y QI POz
o1 7 g gh t}: U+DC80..U+DCFF ¥ 9] &] X & A o] E E2}+= v}o| E 0x80..0xFF & W3+ Ut}

A, 71 5L SAEANA 7 e S e9 2
e UTF-8, W OS, ¢== o] = g VxWorks ol A;
e UTF-8, Py_LegacyWindowsFSEncodingFlag®] 0 u] Y=o A;
« UTF-8, ¥}o] W UTF-8 R =7} &4 315 918 ul;

e ASCII,LC_CTYPE Z2A Yo] "c"o]1, nl_langinfo (CODESET) ©] ASCII I FZ R (=
A Hk36l 1, mbstowes () & westombs () 47 150-8859-1 A1 F P2 A2 .

« A EALG AFY
o] gt ho| % UTF-8 =0l A UTF-8 A7 9 S AMS- g th

ME g viol ELo] th 3t ZAEE v, W2 2] £ s A st | pyiem Free () &AM
SHAAI L. AT of 2L H &2 B o 2] Al NULL S Wbty ok

error_pos 7} NULL ©] o}U W, *error_pos+ A& Al (size t)-12 ARSI, AF Y o H Al H
B5A e Bae] g an AAH

Hlo|EE L ololt B} BxYE E thA] t)Z Y SHE H Py_DecodelLocale () T4 AFRFAAA L.
o B

PyUnicode_EncodeFSDefault ()E}PyUnlcode EncodeLocale () &4

B A 3.50] &7}

A 3704 W7 o] &4+ oAl UTF-8 =0l UTF-8 29 A&

H A 3804 WA o] &= o)A A=A Py _LegacyWindowsFSEncodingFlag7F0o]d
UTF-8 01 958 123 T);

6.2 A|AE B4
sys 289 7152 C ZEA A2 & ¢ QA st 22l E AUty 27 Yi 2= A

IR 2o A Qe melel adce sye nE 6 AT el HE TS,

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys 2& A A A name& W33 AU, A8 ¥od d g &
A7 oA 933 NULLS HEEHR U T

int PySys_SetObject (const char *name, PyObject *v)
vZF NULL®) o}d 3t sys 252 namee vE A At} NULL | name-2 sys ZE A 2AE Y
ok B8R 0, e Al -12 wE T,

void PySys_ResetWarnOptions ()

sys.warnoptions& ¥l g|AEZ A A AL} o] &4 Py Initialize() oA T&T

4+ g%tk
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void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptionsol] 27Utk A3 ZE YAE FFL F| W Py Tnitialize()
ol Aol o] 348 TE 3 oF Ptk

void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicode S sys .warnoptionsol 78 th

3 o] &4+ A CPython +& JRNJA AFLT = dF Ut &37F Jdogd
Py _Initialize()o|A] warningsE BEA|ZACZ AXE 3}7] Ao SEdoF AT, FUZE
AAE NHEES =2t 5= & g HEFY o] 73] 271315 7] Aol 22T = 7 W& ¢

U,

void PySys_ SetPath (const wchar_t *path)
sys.path® SWFY A &2 FTEA(FH2NAE , A=A =) E FEH FE FAE
of of 3= parhol N 2 A= ] P ~E AR = AA T

void PySys_WriteStdout (const char *format, ...)
format 2 2 7)1+ 28 FAE S sys. stdout o] 7| FF Utk 2 o] WA siE gt o 9 = Y
BHA] kG U Th (ol & FERBIAH A L).
formare ZRD £ A D] F 27)E 100010 £ o 3= A] 8l oF T T - 10008}o] E o] F
A, 8 FAG ] YUt 53], o] 22 FAS “%s” 2 o] oA ¢t HE vy
“%.<N>s” & Ab-83fo] Al gl of Tl o 71 A <N>2 <N>of| t}-2 Xl H gA2EQ A 37| &
S wf 10000ko] 8 235HA) S ALY QAR YU EF % = 4 A L, ok F 2
SAbe S e 2 A4 5 5T
TA 7 A ALE sys . stdout 7F AR E o] QA o, ZE WA A= A A (C ) stdout ]|
=S

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () 3 ZA 7 YAl sys.stderr o] stderrol] €Ut}

void PySys_FormatStdout (const char *format, ...)
PySys_WriteStdout() 2} -5-A} Sk Sk 0] X gk, W A X & PyUnicode FromFormatV ()& AF-&3}o] &
Aot HIA A S 4ol dojg A= A] kYT

B A 3.20 F7}.
void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()T ZA9H thAl sys.stderr 9| stderrol &Yt}
WA 3.29 F7%
void PySys_AddXOption (const wchar_t *s)
58 XA AP R 7 LA B PySys _GetXOptions () 7F Rb&she @A A4 v g ol 571
Ut o] @ Py Initialize () o|Ael T = AF YT
WA 3.29 F7%
PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys ._xoptions@} FASHA, -x 549 A& A1 & H3tst
Ut of & 7} 88k, NULL o] Whehe 11 o) 2] 7} A A3 F U T}

WA 320 =7}

int PySys_Audit (const char *event, const char *format, ...)
REEH Fo2 A HEE TAA I YTE 3 Al 02 vE&stal Aof A] o 9] & A A 3lo] 09]
d g ek o
of F7t= QO W, formarZ} 71 EF AAE AHE S| A2 FES FATYUTE N Y E,
y_BuildValue ()X Ab&H A 2 Wl FAE AL 5 AUt 2= :
o

Hor 2

—

b,

o =
ol bW, B 84 FE FPEUTh (v EU $HS 2T 2u]5HA v, o] Pl that A7
4uBAE & o] 7 W, A FHE B2 B AT S AU Th)

PY_SSIZE_T_CLEANO| Y= A=At BA Q] # 2N FX = P4 Py_ssize tE X5 o]of
EiaRi=g

sys.audit () 2 gto]¥ F =} F L3 75 FHFYTh
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¥ A 3.89] 7}

WA 382004 M4 # W A 3l Py_ssize tE SFFUth o], 3T 5 gl A
A7 g sy
int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

4 A F 2] 2 B0 B8R hook S F7HEHI Th 4548 02, 315 00] ok gk W .
depd o] 2718k gl o, Al A o2l = ATk °] APIE Sof F71d §2 dEr o] e
R E ole)zele o tja) TEH k.
userData ZAH+ Z T2 AGdg Ut Z =S ol 52 5 oj A, o] ZQAHE=
shol W el 2 24 2z 3kel o Puoh

o] Py Initialize () o)A E&S = AT YLE HAELY
Zof &l ExceptionoA AE ZA A o
(th2 ol = JA= A (silenced) 55U Th).

£ 3= int (*) (const char *event, PyObject *args, void *userData) F YUY
o, o171 s pyTupeoniect Aol BABYT. % B B4 oSS WA shol
A= H7FGILE F2 A2 TEF T

ZAFol| R G A G AT PEP 5782 BA A 2. o MES MAA AL UELS EF eho] 8
Bele] g A oW E Hol s of itk AT Ul 8L 2 e AW Aol % h

Q1 A} glo] ZHAF o] HIE sys.addaudithook2 TAAl Z Y th
A 3.8 71,

(W
N
N

ol

6.3 TEMA O]

void Py_FatalError (const char *message)

A g MAAE AL Z2AAE FYUTh ol e AL sHHA G5y of
B4 stol dl AEZE S A% Aok A0 AR 2 el AN gl g w e T2l of Fuich
g Sol, AR Bel7t£4E A0E B ul. furel A, B2 C 2ol el # §4 abort () 7}
525 0] core 519& A4 o811 A g

void Py_Exit (int status)
= [ER R R
Z3 AHE= 120072 A

> 0
i
]

ST o] AL Py _FinalizeEx ()&
exit (status) & &Yt Py _FinalizeEx ()7} ¥

]
w7 3,600 4 W 7: shol d el Al o] Aol A2 o2} 7 Tle EAIE A k5T

int Py_AtExit (void (*func)())
Py _FinalizeEx ()7} &8 A T4E 3 .38 g
A ol gk A8 215 2] G28 SR 95
02 MhakghI T A58 —1 & WHRhgh o). vA ol 525
Gt St % B el 1ch, Aol S 1ol shol 218 . A1 1A o] o) S]] e
funcol A 5ho] A APIE B531W oF B LTk,

PyObject* PyImport_ ImportModule (const char *name)
Return value: New reference. ©) 22 o}&] pyImport_ImportModuleEx () o o3 @h<=31 5 <l & |
ol 2~ Yt} globals} locals A AFE NULLE A AL level & 02 2 A A SH T name €1 &}l A o]
23EE (H 71 A NE BE5ES AZT W), fromlist QA= B 2E ['* "1 2 AAsHA kS gLl
A k2wl vkSkE] = —4”’-4-/1\— sf7] 2] h4le o] F AR H BRECl HE %Jl/]r/} (A
5, name©] QA2 A B 2E A A B 37| A& A ZSHH F 714 QA F g o] tﬂ"‘gﬂ‘/]r/} 3} 7] 2] &
_all_ WA NI AMNEEESC ZEFHUTE) dZE S EE R MEZL FERE HSst

6.3. TEMA F0f 39


https://www.python.org/dev/peps/pep-0578

The Python/C API, £A| B{Z 3.8.20

AL Ash Al o19)7h 448 NULLS B th BES QEE S B A95HE sys.moduleso]
2E2 ¢4 FHUh
o) Pt P4 Y JEES AT

PyObject* PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. ©] &+ PyImport_ImportModule ()2 HAXH ¥ A Y}

WA 330 WA 0] 75 ThE 2 s JEE FFS BT AP 54 AR 2
21} gho] A 330 A &=, ﬁ% WA o] th 2] FA oA RE &Y F Z‘l o7 A 7] w2, o]
ool 5 EAS B ARAA BETh

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

Ject *fromlist)
Return value: New reference. 252 ‘:{-_ E ot WF atol M &4 import_ () E F8 A=
45 F 4 g% yth
W 2 JEE " REoluFH A d7 Ao T 2R FE, B AT Al o9 71 4 A H NULL
AUt _ import_ () & ulRIIRAE, ¥ o] YA L fromlist 7} A& A 9= S, 9] 7] A Q] A B
REol 8 AF RS o vk g H A9 A1 A YU th
Olx E A= PyImport_ImportModule () A H E4AS ZE AR E A Ao

PyObject* PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyOb-

Ject *locals, PyObject *fromlist int level)
Return value: New reference. R E5& QEXE T BF_ import_ () 7l oldrEAH &

sh7] w2 oll, W sheld §4 _ import () & F3 7PFE é—i“ﬂ%‘ T A ’“‘4"/}-
W ke A E | BEolu H A A Ao I 2R Fx, e A Al o971 4" NnuLL
JUth _ import_ () & uFIZIAIZ, vl o] QUA] @& fromlist 7} A g H A ¢k &, H 7] A & A E
HEol S AF RS wfo] vk gk H A9 A7 A Yy
W 330 F7h

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

PyObject *fromlist, int level)

Return value: New reference. Py Import_ImportModuleLevelObject ()2} B]5=SFA] 9, name-< -7
Yz= A Al UTF-82 39 d FAI Ayt
WA 33004 M level®] &5 32 Bl 8 A 5T

PyObject* PyImport_Import (PyObject *name)

Return value: New reference. ©] 22 AA| “YXE & L5 S &3 A4 F AEH o2 Yt}
(FAI A Q level 0 AH&ote=H, o) AZEE SFUTH. @A A9 __builtins__ o &
__import__ () ¥FESESFYh O]h A Aol X H AEZE F3 AHEsto] dEZEZH 9

g2 o v ek
o g4t G4 A JEES AT,

PyObject* PyImport_ReloadModule (PyObject *m)

Return value: New reference. 252 ThA] £ E (reload) $U T} ThA| 255 B E o) )3 32 & wksls}
Avk, Ao Al o19] 7} A A E NULLS RESHH U T} (o] w] &2 o] W3] EAF Y.

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. E.& ©]Z ~HT‘/‘rb‘]-,_ 2E AAE s Yt name QA=
package.module 3419 4 Sl ch WA BE S ele] QLA Belst, gow Az v
S°ol 25 9ol Adduch A Al @]ﬂe**%“éPiNULLE g o

B o) B4t RES 2EAAL QEE 5 QLITh REol ok 254 ko, W 2 E
AANE A DU RES 9ZE 8 W PyImport_ImportModule ()°o]U 1 WY = S
A& A Al L. name o) A ;<4g§ T2H g2 A" H 7] A FxE ol fxﬂﬁ}?ﬂ S=ThHd
TS A A] kU Th

ﬂJl

¢

B A 3.30] &7}
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PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. Py Import_AddModuleObject ()2} B]523}A| 2F name F- U F
= X YA UTF-8 2 1 FZHH FA<E gyt

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. —.—Oi A B E o] E (name)(package .module FA Y 4 Q& Uh ) ot
ol vlo|E F & oA A} WA T complle HZ2IdeI= 7“14]; S EE?}@MD}.
A ol o g A =& ?}5—‘3 ‘:&3}3}74 ‘/‘r, of 2] 7} A3 ot o 2] 7} A NULL-E REEHeE
Yt} o) 8] 7} A SHAE sys.modules o A nameol AAG U}, PyImport_ExecCodeModule ()
o] Y&l name©] sys.moduleso o]0 YJoJx TZHUTE sys.modulesol EL4ASHA x7]
S8 RES HA Fr AL AUGT, 2 nES ARE G nE AL S e (290
otutE B 2 AL Y o ujFo] & uf &AFE) el & ¢ ol g7 WiE YU Th
259 _spec_ T _loader_ & ok ARSI A RATHA ALY oz AR UL 239
EHEREY  loader (BAAIJAUHE)E AT T, 18X 940 SourceFileLoader 9
A"z AAgg Ut

EEY _ file OoEZHE

__cached__ = AAFYr}

ol g oln d2E HUUH RES UA 2EEFYLE BRES UA 2531+ 59 2
PyImport_ReloadModule ()2 ZFZ3IAA L.

rlr
=1
ln

AA Q] co_filename o2 HAAH Yt 3]s},

name ©] package.module FAo] oz FLHH o] 5L 7l2]7|W, oju] w502 A &2 1) 7] X
TZ2E AqAS] WA A gHUT

PyImport_ExecCodeModuleEx ()@} PyImport_ExecCodeModuleWithPathnames ()& 3
25A 2

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char pathname)
Return value: New reference. PyImport_ExecCodeModule ()3 FAFSHA W, 2E 214 9
_ file  o]JEERE¥ENULLO| o}y 2HH pathname 2. 2 3 3 F Ut}

PyImport_ExecCodeModuleliithPathnames () & ZZ A AL

PyObject* PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)
Return value: New reference. PyImport_ExecCodeModuleEx ()2} FAFSHA 9, 2E A A 9
__cached__ oJE & HE¥E NULLo] o}y W cpathname 2. 2 A A F U th Al 7]—7<] g4 2 o] 7]
o] A5 ¥ = AYYrh
WA 330 F7h

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

char *pathname, const char *cpathname)
Return value: New reference. Py Import_ExecCodeModuleObject ()2} F-AFSHA] B, name, pathname

t;"l Cpathname{j—; UTF—8E O] Sl T‘/] 5] _,_;(],O:] ?:] \4 q— pathname_/] Z} O] NULLE /\-] zq 5] 7;] 01 II':] 7]_01
cpathname 9| A 2} oFd}=X] %l—o}q] 2 gy

WA 3200 F7h

HA 3304 HA: vlolE I=E AEW AFHYE 22 AE2E AALAT df imp.
source_from_cache () & AF&SHU T}
long PyImport_GetMagicNumber ()
gtol A vlo]E T = 94 (LW .pyc 3+Y) 2 v 2 ¥ & (magic number) 5 WHHgH
HlolE = 319 9] A5 4uto] Eof 2] & AUt Hlo] E A= S of 3
R
WA 33004 WA A9 Al -1 vk o)
const char * PyImport_GetMagicTag ()
PEP 3147 3 4] slol A Hio|E I = T4 o F d< . 5.
implementation.cache_tag? Zt2 AE g 4= Q1 o] T th Al AL-L-3f| of ol 72 3H 4 Al 2.

B & 3.20] &7}

6.4. 2 UXEE 5}7| 41

ol
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PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 25 &2 o] AHEEH = Y18 (€Y sys.modules)E ¥H&3 T}
o) AL ol E] 2 2] e ubt 2 A 8 W5 oll 59 4 Al @

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. =0] % o] 202 o|u] AZE FH ZES E
2] 9 UTHA NULL S REESRA vE o 2] = A A 8t A] b5 U th 23] o] Ao std NULL S WHEHehaL
ol E AR ch
WA 3.79 F7}.

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys .path/pkg.__path_ % path 25tk gkl A A

m[m
n:
rﬁ
s
T
&

sys.path_importer_cache X g oA Ad == FUth of2 7| A] H A La}o 2 H, A2
eSS AP ¢ A= Fo] HAE u 71A] sys.path_hooksE AT} Fo] 91SH None
Rt Th o] A2 SE XA A= 7|9k 3l 7t o] AR FEof st Y E B2 T e
d#HZ1U} sys.path_importer_cacheo| Z3E 7]A] gyt Tpelt] AA o vt A 22

Fz s B,

void _PyImport_ Inlt()

QEE W AUZEE 27135k U2 AU

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

void _PyImport_Fini ()
QEE WAYZE SR gk i AR

int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name 0] 2} o] E9] = 8 & 2 5 (frozen module) S Z =St} A &34
15, 2528 24 Zotd 05, 27]3}ol| Afjstd o] & Ak - 1= = WUtk 2714
o X E H ZE QN3 PyImport_ImportModule () & AFEIFH Al L. (BHEH o] &9
F B AL — o Foe mEO| ow] ATE ¥ 9L ] Al 2 EFHTh)
WA 3300 F7h
WA 3400 |A: _ file OEZREEHe BEo 2A4HA s

int PyImport_ImportFrozenModule (const char *name)
PyImport_ImportFrozenModuleObject ()&} B 3FA TF name2 f-U 3= A A o Al UTF-8
= Azgd B4 Yok

struct _frozen
o] AL freeze FEH T E (Fo]|H A WZE2] Tools/freeze/E AXRFAAR L) 7} At ==
EE U223 HEHE S 724 B BYJUTh Include/import.hol & B+ o34 2
Ytk

ofy N

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

bi

const struct _ frozen* PyImport_FrozenModules
o] 29l B+ struct _frozen #HIE9] wjEE 7}
09 A ZEE Bk Z2E BEo| mze 2 o,
AL Agolo] Ao ANE 2RELE A4

]Eiiﬂﬁ‘rﬂ%tﬂ,%‘lﬂiﬂE—?NULLo]L}
ol HlolEoll A AUt AR ZE=
s AT+ AT

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

712 WA EE HolEd @d ZES F7MU T o] 2L pyImport Extendlmttab()a

A ﬂalﬂﬂMoltﬂ HolEg gt aglod-1& P:@WHE} A 25 -E name©] OlEOE
AXE & 5 9lov, initfunc TE A5 A LT JEEJN 235 & 27|33 #EAM?MD}
Py_Inltlallze() Aol &3l oF Fth
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struct _inittab

W 2Es 550 de G F5E 7Este F2A. ZAE JdezZ o UHgE ZE
e S Bes ASTUT e ASTe aTE Ea A ool d e e
—'—E:LE“—PyImport ExtendInittab ()3 &7 ]Eﬁh@‘]’ “7‘2 Ao v E-& AFRst] 7 W
RESAF T $ IS5tk £ 2AE Include/import . hol| Al th-2 3 Zho] A o Ut:

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

bi

int PyImport_ExtendInittab (struct _iniftab *newtab)
W g HolEo 285 ZAHd-s F7H U th newrab ¥ €-& name E E 0| NULL< Z3sh= A g

(sentinel) 35 © % Z1}o} I Tk A B e AB5A) ehow vme) SRR 4 A5 UTh
AFHW 02, Y F b0 B A7) A5 wme kSR oA show -1 2 whakgh o Asfate,

Y5 Elo]Eo REo] 271H A &5 UTE Py Tnitialize () Ao &3 oF gt

6.5 C|O|E{ Oj&FE! X|&

FEL C AE7bnarshal REF 2L vlo]e] Y4 & AHg3to] AP3td AAE 2 F4 9)
Utk Agsl 940w volHE 25 4o vlolHE o g u A8 4 Qe #7347t
CohAr E o)l E AR ) AL £ A wol g BE g Qo]of Fuith

22 2549 nrol E 7 WA AFH ULk

O RESF 7}11 WA dlole FAS AAFYTh WA 02 GAE A WAdo|ar, A 12 Lol
o npaFe) e off 1" (intern) H FAHE S FHF YT WA 2+ B85 &5 Aol tisl vlol v 3
AFE-3Y T} Py MARSHAL_VERSIONS 4] ot Al

<
R
9
<
o
o
2
S

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)
Long % value® file 2 UPAFEI O valueo] 21 315) 3281 = 2 7] % gk 712 1ong W) 2719}
BA o, versione 3+ & AL e U T}

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

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

5ho] 8 24l value S file= THEF T version& 349 84 & LrER U T,
This function can fail, in which case it sets the error indicator. Use PyErr Occurred () to check for that.

PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. U}FH value 23S £33 vlo| EE AR S &Yt} versionS 3L

@42 vheh o,
o & ARE S vharE 3 oA ¢S o sy Tth
long PyMarshal_ReadLongFromFile (FILE *file)

7] 93 @A FILE* ] Tlo]H AER A C longe &Yk o] & AHE3HH long 9
7)1 2719 AA glol 324 E ket o2 5 A5 U Th

o] Al, A A3t o Q] (EOFError) & A At -1 wH3shy ).

int PyMarshal_ReadShortFromFile (FILE *file)
9)7] 918} A2 FILE+ 2} Bl o[ 2E YA C short & MR Th. of $48 4318 short 9
712 A7} AAGlo] 16¥ E 3ot ¢S 5 A%HEP-

of 2 A], 2 A3l 92 (EOFError) S A A3t - ulskey o).

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 2)7) 913l 4 & FILE* 2] t] o] E] A E Hoj|A] F}o) A AAZE wl&-3t ).

of & A, A A3l o (EOFError,ValueError E+ TypeError) S A A 3}3 NULLS wHE-sHU o}
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PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. 7] 913 Q& FILE* 9] t] o] E] 2 E oA slo] A A& w133y
PyMarshal_ReadObjectFromFile () &g, o] &++= d&= l_L]ro] oA AAE A &= Aol
i AR A, 3 ol H B W Relo] 43802 2= 9 % 9w, Aol A & upol =4 9
]:H}‘\_] u-“]_?_aoﬂ o] = L ];ﬂ ]E{oﬂ/\i Q X]Eﬂg}7]. 11—%6‘1- Ea g}\%qq _1_1_0101]/\-1 o}uﬂ 7—‘|C O1x] %—g
Aolehi S0l & 7905 o] W HL ALETHI A 2.

o

% 1
l

|

1o
=

U

of & A, A A3l o9 (EOFError,ValueError =+ TypeError) S A A3} NULL S W&

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data7} 7}2] 7]+ len B} o] E S £ &3}= vlo] E B ¥ 2] o] E] 2E o A
shol® AA & wrekgh o).

of & A], A A3l o] (EOFError, ValueError =+ TypeError) S A A 31 NULLS wHEshy o}

ol e AA AF I =S O uf 8 YT F7F A H 9} of Al = extending-index ol 55

A o8t &4 = XS M /<l Pyarg ParseTuple (), PyArg ParseTupleAndKeywords () 9
PyArg Parse ()= B oA QAo B3 AFLES S0 &)= o) AFREH = 9 B2 (format strings)
& AL T EAQE ol 22 2 Feol o] 2o WS AL

Al
By
i/

9] (format units)” & FAFE Utk =9 ‘?l’% = 3l gholH AR E

9 AL 07 o] 49 “EW ©
APy INAo R 9 2R} BER £ 29 9 NAAUTh 2 AR o9 2 A9 s,
252 Rl ALt ohd T AL AMH 2 ol el ool & Y F4 Axbo] ST
the Aol A, 91879 (quoted) B4 S EU B YUTH (52) B H] 5L wl B9} AX 5
shol 2 7] B AU Th (2T oke] G5 T2 AP of 3 C w49 Furh,

oP % EWS AFBTHA AL A v e A2z AR AAL G5 AU T BBE FU RS vho)
=q oo et AN A G4 E BT oot YEun

At oz, o] W o st ZAHE AA T ul], Ho &= 8T ﬂ]ro]m Aol o3 )= 1, 3=
ol AA +HES FHFULE Aol AP vEEHAT Z7F JFuUth FLds A= es,es#,
et Yet#YYrt.

B G A AN, Z A7} Py BEGIN_ALLOW_THREADS
Au 538 A F ghol ol Foll MHE AT > AF U
€2 SRy

) PyBuffer Release ()5 T &38| of

2, py_burfer TEAZ AL A o, 3
E  EEEEEE SEBERES:E
AnpAcow, dolg A s wA F (EL B
.

g2 JAIE ] 9= 3 W B = NULE £ 8594 g4t

Q3 ZAolE 97 A vol=AF AA s AL, MR T2A A EANE AATUTE AA
PyBufferProcs.bf_releasebuffer X7} NULLQ A &2l5lo] 25351, oju &= bytearray 2}
22 7hd 20T HE A Pt

3 2E EZWO) # HE (s#, v 5) "JJOH Zo] Q1zF9] & (intL} Py_ssize_t)2 Python.hE £
3l7] Ao W22 PY_SSIZE_T_CLEANS A9l 5lo] Alojg Ut mj2 27 A= o, Aoj= int 7}
old Py_ssize_t YUth o] T2 FF o] A M A Py_ssize_t T AWt int ALS T
steE WAFH U 344 Py _SSTZE T _CLEANS A 938 2] 7 5 Uth
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s (str) [const char *] FUZE AAE ExFof o3t

C ZAH & gt 7]%—%@0&01]%%&%
o] AZAH ULk C EAL L NULE 225Ut}

AH = A Eo] FAEAGST TA 2AH A
ol EXEL YHAH d T ZAEE £33 A] ¢Fofofk sy, 13 T/]—Uﬂ ValueError 9|9 7}
BASUTE FUIE DA = 'utf-8' AT P2 ALE510] C EXE 2 M3 Uttt o] ¥i3dto] A3

3lH, UnicodeError 7} WA g ok

Z]'_T_!_: O]

& ZRZ | EG R AA & dolE oA UL 3t Ala” AR E WotEo|a o]EC
219 2 W3St W, PyUnicode FSConverter ()& converter 2 0 TS AI&3l= Zlo] £5
Yt

W 35004 WA o] A, ol M FAE A WAH d T = 2RJAET HASH TypeError 7}
A A F YT

s* (str & vHlo] ELF 7] A)) [Py_buffer] o] ZH-2 nlo|EFF AWt ol FUIE AAE
EQ9UTh IEA7L A B Py _buffer FRAE ASYUTE o] AL 27 C ExEL Y AE NUL
ol EE 288 ¢ Ut FUZE AA = 'utf-8' AFZY S AHES] C ZAEE W

Y},

s# (str, 9] 7] A& nlo|E 4 5F 21 4|) [const char *, 1nt X =Py ssize_t] 7} AA

O f2 ALdetd, s* o 2tk d3e 7H~4C Ao g Uk A HA Haees CEAF
ol thgk 2 A o]aL, = HA ¥ —5—7‘01%}145} AL WE dutelEE 238 5 syt
- iEﬂ,"J%'utf—8'?li S A& o] C EAME 2 Wty U

z (str == None) [const char #*] s&} B3R gk, 3to] X AA| 7k None ¥ 4% 9=, o] A% C ZAH
ZFNULLE A A YT

z* (str, v}o] EE 5 7] 4] I 1= None) [Py_buffer] s* 2} ¥] 23127, Tho] % A= None d 5 5Y
t}, o] pr_buffer—?iiﬂiﬂ buf W 7} NULLE A& H UTh
z# (str, ¢} 7] A& vlo|E A F 74| &= None) [const char #, int £ = Py_ssize_t] s#2} 8]<=3}2] 1,

Shol 4 A7 & None 9l £ 9%t o 2% C EAHAULLE B4F Tk

y (2]7] A& vlo]=HF 7] A) [const char *] o] ZW L Hlo]EARF AAE FAE| Uit C A Z H
FYth FUIE AR E Lolsol A ‘E%*Q‘JE}- vl EE W3 &= Wd d vlo]EE
oF 3t th; wek 12 ohd, valueError ol 9] 7} wHA S ).

w74 35004 WA: o] Mo, uho] £ w3 o A 4 who] £ 7} w4 W TypeError 7} A3
%y,

y* (Wo] 27 ZJA)) [Py_buffer] s*2] o] g2 FUIE AX 7} o2t vfo] EL 7 A v wols ¢
Ut mlel ] dleofel g WelE el A% ¥ dyth

vi# (9)7] A& vlo] E Q5+ 2 A]) [const char *, int &= Py_ssize_t] s#2] o] W3S FUI= A7}

o gt vlol E A7 AA v dol= Yt

S (bytes) [PyBytesObject *] W2 A £ 312 ¢Fal, Fto] W AA| 7t bytes AA Y A2 8 7FUch A
A7t vlel EE AA7F ob YW TypeError& HAAA A UL C ¥MFE Pyobject *2 AAE %

91Ut

Y (bytearray) [PyByteArrayObject *] H3-S A| =314 ¢k, o)W A A 7t bytearray 24| Q AS &
T3t} A 7Foytearray A 7F o™ TypeErrorE A A YT CHE4E Pyob ect *Z
Aolg 2% 9t}

u (str) [const Py_UNICODE *] 3}o]# FUIZ= 7 7'(1]

FUIE FAH8 NUL 8 # 3ol th3t C 29
B2 faeyh 71E FUZE H 3o o E
Ul
_1

ANHA, Py UNICODE ZAE ALY FAE
Ao whe} okl F9 s Al L (168 ELt
2383HA] grotol FhYh; vk 1 ¥ ThH

A3 of UL} Py UNICODE EA}2)
22U EY Y. stolH FAE-2 g d
ValueError 2] 7} @A gk .

HZ 3504 " o] Aol &, ghol A FAE A WAH d ZE 2AEZH A AW TypeError 7}
uHA 3 o

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~€} Py UNICODE APIS] 4H <
Ut} PyUnicode AsWideCharString () & AR&3to] upo]1g o] A 34 Al L.

i
Hl =
Gl
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u#t (str) [const Py_UNICODE *, int £+ Py_ssize_t] u?| 9]
WA Mg SUIE ol ole] # sl Ugk el o], F
SE FIES &8
Deprecated since version 3.3, will be removed in version 3.12: ©| A ~€}d Py UNICODE APIS] 4 H ¢
Ut} PyUnicode AsWideCharString () & AR&3Fo] upo] g o] A 34 Al L.

Z (str ¥+ None) [const Py_UNICODE *] u®} 8|23} A gl glo] W AR = Noned % A5 T} 9
740—,— Py _UNICODE EQIE|7FNULLE A A Yt}

Deprecated since version 3.3, will be removed in version 3.12: ©| A ~€}d Py UNICODE APIS] 4 H ¢
Ut}; PyUnicode AsWideCharString () & AF&3Fo] ulo]1d o] A AL

Z# (str <= None) [const Py UNICODE #, int or Py_ssize_t] u#%} H]<23HA| 2, 5ho] A A A= None
d ’“‘: &yt o] A% py uNTCODE EQE ZFNULLE A AE U

Deprecated since version 3.3, will be removed in version 3.12: o] A€} py UNICODE AP1S] &8¢
Ut}; PyUnicode_AsWideCharString () & AF&3Fo] ulo] 1d o] A Al L

U (str) [PyObject *] TS A| =312 ¢ka1, sho| A 7—‘111]7}Tr14:’C AL Ag a7+FYch AA 7+
U= AR 7} ot W TypeError& DA P UTE CHGE Pyobject *2 AAQE 5 QlH T

w* (§]7]-227] uto| EL 7 71 A]) [Py_buffer] o] =T -2 ¢}7]-227] W3 AHFH o] 28 FHS= &
H

= 25 AA

598 PUth EEATM A S e py_buifer F+2AE Awyth Wol= U d wie] BVt 23Hd
FASULH SEAE= W HE T IS vX W PyBuffer Release () & S&38|ofF gt

es (str) [const char *encoding, char **buffer] s2] o] HY L FUZEE EX HHZE AFZYG3}+= o A+

| Utk W NUL ve] E7F 235 2] 932 Q179 o o] B of] th 3l A vk 25 o)

o] ZHel= F /e A/ B oYLk A AR = JHE o2 AR E T, AT Y o] &S 7tE )=
NUL £8 BA9Z const char*o] A, 'utf-8' A F o] AR & & 5F= NULL ©] o] oF g+
ct. “é‘ﬁ% Az o] sfo] Mol A A A] ko of & 7} AU Th F AR AAF= char** o of
Futh Fxshe 2UHY g2 A HAE W&o Qe W Z AP Urh daEL A HA
ARt A A H AFFoz AFTFH Yt}

PyArg_ParseTuple ()< B8 A7]9 WS @31, A tloJHE o] W3o] FApstaL
N2 ddd ~E2AE %é }Ci *ouffer s 2 FUTH TEAHE AHE o FE WHE A
st7] 918l pyMem_Free ()& EZ3 oF P th

et (str,bytes I = bytearray) [const char *encoding, char **buﬂ’er] H}O] E Bx1d AAE A =
A 9 EAA AT A A9 B e} ZEUTE A, AL uho] & BAL ﬁﬂﬂﬂﬂ
Wes Agd dnge g aTtn A4 g

es# (str) [const char *encoding, char **buffer, int == Py_ssize_t *buffer_length] s#2] o]
YFEg BA 06 2 A Yshe ol AH§H Utk es ¥ U3 22, o] WY S NUL #44&
d= HolHE §-&F
A AR AR BRI R WAlE dH o 2w AgH v,
—E—X]-Oéi const char*o] AL 'utf-8' A I o] AR &

o] sho] o] el x| ekgkow ol 2l 7k w AU ok,
Foe Aol 42 QA HAEsl (o) S A
ARH JQIFo g JAIAFFHUTh Al iR Axp= ol of
29 v vpol= Sz APk

F 7 AE =7 dFYTh
*buffer 7} NULL Z Q1 E] & 718 7|94, Sk = 1=
B S BAST uferS A w BRE AR A S BRAEE AATUL BEAE LS T TR
W E s Alst7] f18l| pyvem Free ()& T&8f oF It

*huffer 7} NULL ©] obd ZJAE & 7}e] 7] (o] v] @FH W H), PyArg ParseTuple ()& ©] 94|
W ¥ 2 AFR S Fbuffer length®] 2732 w3 272 |4t 18 o2 dFHH HolE
W 2o BASII NUL 53Ut W7} 5483 24 ¢4 oW, valueError 7 A4 F Y th

F 737 B, *buffer_length= T3 NUL vlo] EZ A| 2] 3 129 to]H ] Zolz dAg Yt

o
-

5

W%
2%

rlr 4o

g ol5< 7Hel7I= NUL 38
= NULLo|ojof it ¥
A QA= char** of of It}
141‘/} GAE= A A AL
1eofo} itk B2 Aot

SE
=5

=

T
2744
3t 9]

E[E mlm
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et# (str,bytes = Dbytearray) [const char *encoding, char **buffer, int === Py_ssize_t *buffer_length]
Hlo|E F2E AAE thA| I QA Al FHAI o= HA S A9 et es#2F U Th 4,
FAL ubol= £ AM LA AR A A5G ALg Ak /g T ek

<X}

b (int) [unsigned char] 2 o] o}d Fo|y A4S 1F Q= 2& A4 2 H3st, Cunsigned char
o] A7t

B (int) [unsigned char] L =2 FAA} glo] Fo|H A4S ZL A4=7 WIS, Cunsigned char ol
PN

h (int) [short int] Z}o]|# H4E C short int & W33t}

H (int) [unsigned short int] 2 B]Z 2 AA} ¢lo], 5to] MW A4S Cunsigned short int & H33H]ch

i (int) [int] 3}olW & LN Cint 2 HAFY T

I (int) [unsigned int] @ WE= A A} glo], Fo] M 45 Cunsigned int 2 A}

1 (int) [long int] T}o]#W H4E Clong int Z WIS T}

k (int) [unsigned long] 2 H =2 FAA} ¢lo] o] A4E Cunsigned longlE WHEFHth

L (int) [long long] #}o]A A4E Clong long & W33 Th

K (int) [unsigned long long] 2 &2 AA} Qlo] Fo]W A+ZE Cunsigned long long S & WHEE
e},

n (int) [Py_ssize_t] 3}o]# J4E CPy_ssize_t 2 HEF YT

c(Zo] 19 bytes & bytearray) [char] Zo]7}1¢ bytesttbytearray AA 2 ZFA|H, glo] A v}
o]EE Cchar® ¥H&3sH ]t}

WA 33904 M7 bytearray A& -k
C(Zo]1¢ str) [int] Zo]7}1Ql str AAE FAH, o] FAE Cint & A}
£ (float) [float] 3}o]¥ HF £7H A C float = M YT
d (float) [double] T}o] ¥ BE 4244 £2E C double = W3 T}
~
2

=
D (complex) [Py_complex] T}o]H B A5 Cpry complex XA Z ASgTH

71t 24|

O (object) [PyObject ¥] C A A] Z A€l o] Ito]H AAE (W ¢lo)) AL Wi CZz2 1R
A A AR E DEUTh AAe] B2 A5E Fo4eA e th ARR EAE £ UL
obd ek

o! (ObJect) [typeobject, PyObject *] C 2 A

%09 C 9AE ATk A WA v
Q = (PyObject* §9]) C WL 49

\:ﬂ-/\g 31—1,] 1—4.

0& (object) [converter, anything] converter &5 E3) slo]H AR E CH4E HESH T} T 7
AUtk A AR grolal, F HAE void *Z HEH, (499 FoJ) C HFY —714—5\—01:]‘4‘:}-
converter 4= 23} ZHo]l & FH Ut

status = converter (object, address);

Lo shold AR & AL o) A€ 05k K AEA
£ o = WA e A8 A A AR
ik ol BT S 8o o Typereron st

o] 7] A object= A ESE sho)| M AR o] I address= PyArg Parse* () &0 AZH void* QA A}
AUt 2 stams= 42 A A2 A5 10131 Mo AT -7 00]ofoF it W o]
A3l 5, converter & @ﬂﬂ% LAY A 7]1address91 &= 4 'SW %%% SHE Folok gyt
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converter 7} Py_CLEANUP_SUPPORTED & W35}, QI x} & B X o] A= AFslH FHAIZ 55
o] W7o oju] AdHE v R E H AT 7|3 & AT 5 A5 UTh o] F HA S A, object
o 7] W 4= NULL o] H U T} address= D] 3&53 22 S 25Ut

WA 3.10 A ¥ 7: Py_CLEANUP_SUPPORTED 7} 3715 95t}

p (bool) [int] ALH 719 =23k HIAE (E 8| predicate) 3t 235 55 C AR ARHo =2
AEFU Bd40 FolHimE 12, ARNoW 002 AAFUL RE FEI ol A S
3§} gfol A o] =g FhE HIAES = W ofl o gk ApA 8 W -8-2 truth & R34 AL
WA 3.39 F7%

(items) (tuple) [matching-items] A A= Z 0] 7}itemsol Q= Z W T 9] 2 Fho] M Al @A o] oF T
o}, C ARHE L irems©] 78 0 29l o) o) S oF gLk A A2 R A= FHD 5 Al

“” e (Fho]l 2R LONG_MAXE 2ot AP E JET 5 AT A A A9 AAL 35 A

AUtk — FA BT FE FAS O UF 22 o A HET Ao R AP U (HA =, o]

o v Col the A2 e A BelUgeUt— o e 3F L thE 5 AU,
% 7bA e A EU B0l A o7} gk A E 2E ol At vehg 4 etk 152

o
| 3tolH AAF FAELY YA QAA7L A8 A& ‘/PE‘r‘ﬂ
ABgko 2 7)5he oo g Tt — Ae A A} A4
Mg C o Yee Az a5y

$ PyArg ParseTupleAndKeywords () Ag: mto]# AR} gl AE Q] YA <l ]— 7t 719 E AL US
GeR e 9, RE 9IS A8 e A4 ddolobshng, £ B4 TR EALAA §

Qkoll Z] A =] of oF g th.
H A 3.30] &7}
ZY Y] gAEE 7)o EFUth 2 F9 EAEL ol g WA Ao A g o] 5 o2 A H YT

(PyArg ParseTuple ()©] A 7] ol & o] “AFH Zb).
; ZU T g aEE 7oA BEUth Aln 22 F9 BAE-E 7] of g WA R 9] o] wA]A] oAl
of & AR = /\}4‘1%‘4% : 9 = AZE AR Y o

T E Ao A Zﬂ*ﬂ E 2E ol A g2 UH L2 (borrowed) T2 Aol Fo3IAL; FE A+E
Z o)A upA AL

olel 3 o] AgE £ F7} AR £ FA L 8] Fo] AAH £ W5 Faolof P o] L
98 £ ke ARt ol A UTh 919 £ 9] g iEeA %

JQAHZFOZ AL EH =W 712 A e

ek

Aol ™, ag AR 2R AA o 5hv) EWo| &
PyArg_Parse*() @ B WEe, 224 oW AN nEsty A8 A9S AN Y
A9 5 ke WA A2 Ao brarg Pareer () Bt AMNE, T P e] W9} 1

o} =
Sl 2t =9 BelE A By
API &t

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
AX Th) WS A MR A G4 ) WSS TR 1A
Utk Ashshe, A2 washal A A3 o9 2 Sy A Lo

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7HA 2] Q1AE7F obd va listE WrolE Itk A2 A& 8k, PyArg ParseTuple ()3 54

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

M)
L

Utk 43

e
filo

=]
gl

e

qul

ds(],
%ﬂﬂﬂ%EWﬂLTEEEﬂggiEHﬂhﬂ$4ﬂﬂﬁ S8 7% B AT heywords
QA= 79 w7} W2 o] o) NUTL-EE MDY Tk 9 o] B8 9] 44L& 0]/ W ey
O A getd S waleh oy Aok, A e meely A e o9 WA}
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W 3,601 4 W73: §1 248 v 7] o] e @ X Qo] Z7hE o

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format,
char *keywordsl[], va_list vargs)
AW Ased AAA oY wlwE WolsAdnE AL A,
PyArg_ParseTupleAndKeywords () & 3L gt}

int PyArg_ValidateKeywordArguments (PyObject *)
719 = A "M el e 717 AL AA FAG U pyArg ParseTupleAndKeywords () 7}
ARG E A e Apolwt 2P Ut o 71 A& olv] o] HARE 3 stY] wiE Yt

WA 320 F7h

int PyArg_Parse (PyObject *args, const char *format, ...)
“ol @ 2etd” Pl A} B 2ES E3 5 ) A
METH_OLDARGS "j7] 4 T2 B A A =& A}&3
TA ol ARgotE 212 AR A &AL, BF AE =2
A FES SR PFUT T8 e FES
2502 A% AT 5 vk

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)
AXF P2 AR A3 £ FADL ALG3A o o 2ekat GAlo] wo) WS 3. o] oz
W7 MeE AW T Feu A= ol BollA METH VARARGSE A 5] of of gy th. A A
A M5 E E P FEL args 2 ADH o] of FUTH o] AL WA E FEo|ofof Pk, FEe
2 o] min ©] 4 max ©| 3] o] oF T Th; minT} mar: 2& 5 AFUTh 37k AAE o] AL
of of 3w, 7} Q1A PyObject * Mol th3t I E ol of FLITh; o] 5L args®] o2 A A
oh A d Fx7F2rg YUth argsoll A Al g ohA] b= A= A v ) o]l s g ete W e A A A
AU Th ol A S-S EE A o8 271815 of of FUTh. o] B & AT HW -2 WL args 7}
FEol ot ALY, ZxE 2 2485 9shd ARl eyt Asjstd o 27 2 FH Yt

L o] #a Ao o Utk ot B2 E AT _weakref £91] RES 2204 7HA S5y

c}:

ofo
i)
rlr

ol

5 — o] 52 shol A 3o 4 AAH
= UTh Al ZEd A v W 28
] BEo HELTHE R BAoR

o dobgom, 17

-

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

return result;

}

o] Ao\ A PyArg UnpackTuple ()ol 3t &L PyArg ParseTuple ()ol thdl o} &3}
ARee BRI

PyArg_ParseTuple (args, "O|O:ref", &object, &callback)
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6.6.2 ¢ 15

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

Return value: New reference. PyArg _Parse* () St Al o A vtolE o) = A} F AV 29 Bx1d 3}
FAIIAE 7|HEe & A %)(3_ s th g RS A Y of 8 7F A A NULL S RESHE U o)
NULL ©] BFghe | o ] 7} kg v T

Py BuildvValue ()£ @4 FE2S FF5IA = Ut W AL ol & o] 4] =29 971 2
FE AU FEES FSFUG 2 FAF o] v]o] 9l W, None & 93U T} 4 5] 3t
W A E 23, d T 29 27 Zs sk AA 7 Felol A wiEg YT 3 7] 7100 191
FES S EE S, T FAE S Fo5 7 FoAAL

s s# W] AeAH, wWE2e WA HoHE AE A AlFslr] 8 A ez A
22 o, 483 v o7 BAE Ut S E A7 Al F e HM— Py_BuildValue ()7} THE
AR & FREA FFULh &, dEEY T=7tmalloc() & EE31 FE WEHE
Py_BuildValue ()o AEstH, A& Py _Buildvalue () 7} ¥H8t=H of g o] ZE7L G W2
2o th3l free () %i%%ﬂokzwﬂ

O Ao, Jd8H F42 2l A YUt (T3 2E o 52 29 9] 71 vkske slo] #
AA B Yt M%} 3] ool =2 HALsC g I Yy

FA o)A B, ZE Y HAxE 2W EREAA FAR UG (A T s# 9} 22 =9l o]y of
Aeotdyrh. o] A2 7 29l FAES £ 1 97 9A == d AT 4 5yt

s (str == None) [const char *] 'utf-8' AT YL A}&3to] I- ?E C
Az AUk C ExE £ E 7FNULL Ol , None ©] A& Ut}

s# (str == None) [const char *, int or Py_ssize_t] 'utf-8' QI Y-S AFL3lo] C &
a4 O] E FolHA str AAE HEAFUTH CEAE ZAE 7 NULLO|H, 4ol 7} FA|
None °o] ¥+ Yt

y (bytes) [const char *] ©] 22 C AL Z o] bytes AA 2 H&AFUTH C EAE £ E7L
NULL©| ®, None ©] ¥F3+H Yt

y# (bytes) [const char *, int = Py_ssize_t] 0] 2L CExYy} 1 Zo]E gol W A2 H3}
ST C 2419 2 918 7} NULL o] W, None o] ¥HEHg U Tk,

z (str T = None) [const char *] s} 25U Th
z# (str == None) [const char *, int ®== Py_ssize_t] s# 3 25Ut

u (str) [const wehar_t *] U F = (UTF-16 == UCS-4) t| o] E 2] Y-Z 8 wchar_t HHE s}o|A
eyzc Az Wbk U I B 5 29 E 7 NULL o] ¥, None o] ¥FEHE U Tt}

u# (str) [const wchar_t #, int £=Py_ssize_t] Y ZE (UTF-16 &= UCS-4) tf| o] B ¥j ¥} 1
dolE stolH FURE AAE AT FUZE W3 ZAEZFNULLO| |, Z o] 7} FA]
%] 31 None ©] ¥F&HE U Th

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

U# (str == None) [const char *, int == Py_ssize_t] s#3} Z5 Ut}

i (int) [int] Y¥HCintE ool H H A 2 Ao

b (int) [char] 9 C char s}o]d B AA 2 W)

h (int) [short int] Y5} C short intE To|H A4 AR Z HESH ok

1 (int) [longint] C long intZ Fo|W A AX 2 W3}

B (int) [unsigned char] C unsigned char< Jlo|¥ A4 AA =2 H3sH )

H (int) [unsigned short int] C unsigned short intE Jo|H A4 7—]17413 A& o

HTJ
rL°1‘
L
o

I (int) [unsigned int] Cunsigned intZE T}o]H A4 AX|
k (int) [unsigned long] C unsigned long< Jo]¥ A4 ZHiﬂE EH-T"Z}?}W t}.
L (int) [long long] C long long< I}o| W A4 AA 2 ASS T

50
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K (int) [unsigned long long] C unsigned long long< 3to]X A4 A 2 W3 o}

n (int) [Py_ssize_t] CPy_ssize tZ 3}o| A4 2 W33 o}

c (Z o] 12| bytes) [char] H}o]|EE UER]=Cint & Zo] 19 o] ¥ bytes A& W3}
C (Z0]1¢] str) fint] EAHE BN = C int & 20| 19] Fo] 4 str A4 2 WaHaL T},

d (float) [double] C double S }o] W HF A5 A2 WaF )

£ (float) [float] C float & Fo|H BF &4 A2 WYk

D (complex) [Py_complex *] C Py _complex FRAE Jto]H B a4 g W)

O (object) [PyObject *] 3}o] R AR S £th A & ALt (1 F718t= F=x 3)
o). AR E A7) 7 NULL EAE, AA-E Ao B2o) o el E W15 o2 T
w2 o2 73T ek, Py Buildvalue ()= NULLS J%é A5k, o 2] & LAY A 7] A]
5 Utk obA o9 7} A SR oF ko, systemError 7F A H YT

S (object) [PyObject *] 0%} 254t}

N (object) [PyObject *] 0} ZA| g, AA| 9] 2 A5 F VA7 A FHUTH AAF 22BN A A A
AAAE 2ot AAE wE W &Py h

0& (object) [converter, anything] converter &5 53| anythingS to| W AAZ HISHU T} 4=
QU2 anything(void* b B ol of FUITH S A& o] B2 o] “A” shol W AA| & W
S, ol 2] 7} 24y 8HE NULL-& WHEhal o g Tth

(items) (tuple) [matching-items] C7}o| A|A2E T S/ 22 slo| WA F &2 EHZ?}?JI/] t}.
[items] (list) [matching-items] CZ2] A/ A5 5 71 22 go|H | ~EZ HEH

{items} (dict) [matching-items] C3te] AlD2E FtolH Y g2 "t A5H C 3h9
ZF 2 gy gl shue g5E F7hete], 47 719k ghe 2 ARS g Y th

29 2o oei7k 9o, systemmrror o) 7k A 3 NULL o] WHEE LT}

-

PyObject* Py_VaBuildValue (const char *format, va_list vargs)
Return value: New reference. 7} 7149] QA x}7) obd va_listE WolEQlti= AL A9 std
Py _Buildvalue ()2 Z<Lgch

S S TR 2L EDLS AT T

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

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

PyOS_ snprlntf()i}PyOS vsnprintf ()= XECelol|B 88 &4 snprintf () & vsnprintf ()
£ QUTh 259 BAE AA 204 5 C B4 AZHA e 220 QHE AL HAAE

AU,

The wrappers ensure that str[size-1] is always '\0"' upon return. They never write more than size bytes

(including the trailing '\ 0 ') into str. Both functions require that str != NULL, size > 0and format !=
NULL.

SAZo vsnprintf () 7} QL ZH S WA 8= vl BRI W3 A7) 7} size S 5120 0| EH T H 235}
W, glo] {2 py FatalError ()E %‘ﬂ'% [Bh=2

o] g5 Wbt gh(n) 2 tha 3 2ol s A= o of S th:
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cluding the trailing '\0"' byte at str [rv]).

needed to succeed. str[size—1]1is '"\0"' in this case.

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

U= gt 2A4 =34 A AL A Az o] Wk ATt

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

When rv >= size, the output conversion was truncated and a buffer with rv + 1 bytes would have been

case too, but the rest of st is

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

TAE s & double & W5, Asf A] 3to] A o2& DA AU 8= AL AFS s
7HAg ol 3 B Hd & girke A A9 e shelale] float () AT 5 e
B2 7 gl TS th WEL SR 2 A A3 59 A T,
endptr o] NULLO| |, AA| 22425 AT UL EAFd o] 5 £43 A R EH| of
U™ valueErrorE ¥HAA 7] -1.0& vis-shy o}
endptr ©] NULL ©] o} ™, 7453 3 W& F A8 S WS *endptro] WS 2] ¢k2 3 WA &
A& A7 28 AR EALY 27] AIHE} RE 250 28] §ET D] opH,
*endptr o] FAE ] A& 7he] 7| =5 A A 81l ValueError & WA 7121 1. 02 WY T}
s 7}Hfloatol] A 7Fst7] ol U7 2 gh-& Udebd of (o] & 5901, 2] SAF oA A "1e500" 7}1% 22}
ddYrh, overflow_exceptionZFNULLO|® (A 2 & £ Z 9} §7) Py _HUGE_VALS RH&H&}aL,
ol o HATA Gt 1= A koW, overflow_exception mfo|H o9 AAE
ARl Aok GUTH L o9 8 AN T -1.08 WAFULF. T A4S 2%, wad 09 A
WA 2212 718 7| £ 2 *endptrS A A T}
WSS o2 o7t 2ASHE (o & o] W] 75 ol#), A -3 stol A& AAsa -1.0
& o
H A 3,10 7}
char* PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
A -ZE format_code, precision D flagsS AF-&3}o] double val & EXEE WU Th
format_code="'e', 'E', "£', 'F', 'g', 'G' ¥ 'r' & 3o gYct 'r'9 AL, AlFH
precision-2 00] o] oF 3t} FAIF YT 'r' XW I =& HF repr () FAS x] 2 gqu}
flags=Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 X+ Py_DTSF_ALT #<= 07] o)A &7 or & 4
S5tk
« Py _DTSF_SIGN2 val7} 57t obd vl = &4 vtk 24+ ol 73 447 2 A2
g
e Py_DTSF_ADD_DOT_0-> ¥ttH A} go] HFA Y Ho|A] &= 3t= 22 SFPuth
¢ Py DTSF_ALT = “thA” 29 A= ALste A= KU AAT &2
PyOS_snprintf () "#' A %gx}oﬂ nﬂz‘g_} AHAE F23AA L.
ptype ©] NULL o] o}, £ |7} 78] 7]+ 2 Py_DIST_FINITE, Py DTST_INFINITE &
Py_DTST_NAN 5 StU}2 A5 of, val7} 242} 73t &, -3 4~ Bo= NaN 9} & YERd Ut
vk} Zke W ey E—x}oﬂ o] 9= bufferol] Ttk Z A€ o] AL}, W3to] Agstd NULLY YT S &2}
T PyMem_Free ()& EBM e 2 2 sl Al sl oF Fu ok
A 3.10] F7}.
int PyOS_stricmp (const char *s/, const char *s2)
g4 B2 78 Qs Ex1E v)A. o] 34E tla EAE B A o= H ek A9 5 stremp () 9F
Ao Z2A ZsFh
int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize_t size)
W2 B2 7 Gt BAG WAL o] B4t tih BAE FAGThE A9 A28 strnenp () 9%

7o} 27 25 o
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6.8 2| E&M

PyObject* PyEval_GetBuiltins ()
Return value: Borrowed reference. @A) A e Z | o} dA| A F9 g o] glod A= AE]g

Q1E} = ] 6] 9] builtins©] )41 2]  wkegh oh.

PyObject* PyEval_GetLocals ()
Return value: Borrowed reference. A A3 Z# J2] A9 A gAY E Hi3sl 7, dA) A9
T =z dol le NULL S REH Y Th

PyObject* PyEval_GetGlobals ()
Return value: Borrowed reference

A A3
ZFd zZE o] Yl NULLS g}t}qr/}

PyFrameObject* PyEval_GetFrame ()
Return value: Borrowed reference. @A & ~# = JE]9 & & 9ty A A8 5o =& ¢
o] e NnULL Py T

int PyFrame_GetLineNumber (PyFrameObject *frame)
frame©] @A A F & HSTE Wk

const char* PyEval_GetFuncName (PyObject *func)
func7y T, ZEl s E= A AEA AA A funce] o] 52 WS, 28 A oW funce] o o] &
2 vk,

const char* PyEval_GetFuncDesc (PyObject *func)
func®] Fo et A FAL S vt w3 ghol & 3 F WA =9 <), 7 constructor”, ”
instance” @ ” object” 7} ESH Ut} PyEval_ GetFuncName () 2] A3} o] o] B o] ¥ funce] AW o]

g,

!

6.9 Tdl SEA2 X|

40
pok

A
T

ojn

int PyCodec_Register (PyObject *search_function)
PEEEEERE S L

,d
o
>
i
4>
I
b
Lo,
2
'z
)

54802, obs) =57 9kskthe, encodings 97148 ZE3he] B4
o] ¥ %% )

int PyCodec_KnownEncoding (const char *encoding)
48 encoding®] th3h 558 o] Aol Wk 1 o1} 02 MBI o] Tt FF 4T
ok

PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. QW+ 9 7]\l o1 7 & APL

object<= errors 2 73 2] ol 2] A ] H&%‘ S A& 3] A A H encodingol thall HAH Q7Y T4
AEgurh 2o Fojd 718 S AHESH7] S18) errors 7k NULL E 5= Q5 UTH A HE 2

4= 9199 LookupErrorE TA A A Yt}

PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. Q¥+ T 9 7]Wl t] 79 APL

object=errors 2 Z A 2] A8 Y AFL 5] A A H encodingol] el W AH t)FY 48
AP Yth Zdof HolH 7| E vhH & A}83517] Yl errors7FNULL A 4= 95Ut 91 FHE 2
4 9lo ™ LookupErrorE WA A 7 U Tk
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6.9.1 3= x35| API

o} Sholl A, encoding AT E L BF 2 AR WEE o] 23 FHEZ, o] YAYUSS T AT
PA2ERE TEIA] A HYt} Zdo] glow, KeyError 7} A A E 31 NULL o] W& Yt}

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5] 2 encodingol) T3k A1 7 S4+E 71 A 31t}

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 512 encodingl) U3t t] 9 d+& 7FA 3 U}

PyObject* PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
Return value: New reference. X H encoding©l] | 3t IncrementalEncoder A A S 7}A &Yt}

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. X% H encoding || ) 3t IncrementalDecoder A A S 7}A &Yt}

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

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. X %9 encoding©| D)3t St reamiiriter A E & 45 714 3t}

6.9.2 SLIZE Q3L olz] XM2|7|2 SE A API

int PyCodec_RegisterError (const char *name, PyObject *error)
Zl 7‘“:4 name O 2 o] A g] W g errorE SEFUTE TP 0] AT YT = QlE EAYTY
3 2]
o

T el Ede ddsta, o FE/MIEGFEDEY Emnameol error P} 7} A== #]
o 1 29 g2 s

Z W2 319 9 A Z  UnicodeEncodeError, UnicodeDecodeError IFE =
UnlcodeTranslateErrorA 12" A5 dolEol =0, EA 7 5= £y vlo]EQ] A&
29t o 50 A8 BAQASl L2 A0l HY AUE BT AFUL (o] AHE FEGE PoE
FUZE o 1 AAE FRIA L), FHL T A& ‘ﬂ“‘g/\]?]ﬂ‘/’r TA7E = Al R
EHZJ]?»} 12 2AG A JAFZ /TG Z THA] Al &3l of oh= L Z S Al F5t= BT-E T8
T g5 FEE dtEs) of o}

35E 0L, ol -1 NBFYh

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name 2.2 SZ5 o8] A 2] 2
o] A & = 9l oluf = “strict” o] th gk ol 2] X 2] Zu o] wkhg T
PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. excE 9| 2] 2 23 A A Ut}

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. 59 48 AVH 11, FUIZE o3 E FA S

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. U T = QA7 4 o8] & 2 Y U+FFFDE X3t}

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. -U T = Q7Y o 2] & XML £ X} &=z 2 X3}

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. U T E QT Y o2& W L A] o] AA o] Z (\x, \u ¥ \U)ZE X33t

Y.

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. S+ U T = Q17 o 2] 5 \N{...} o|2Alo]Z & X &gt}

B A 3.50] &7}
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o) Ao fot AR e) W AT, T WA W F7e) AR B} (1B SO, BEXAFELBE
A2 Q) shol A A7 9 A4 A8 U Th A8 A o= A Wol A= W, whe] 1 of 9] 71 A T,

PyList_New ()& TS QA0 &% o] o} NULLo] ofd zto & A AL 2| ke 2|~ E AR 9} Zol, A
2 27|31 2] ¢k AA o sl A= o] & /\P%@—’F AsUTh

71 HY =2EZ

PyObject* Py_Not Implemented
2178 H @ 23tol thsl] A4ke] FEH A ka2 &El= vl AH8H = Not Implemented 4 5 &.

Py RETURN_NOTIMPLEMENTED
C 3 Yol A Py_Not Implemented WFeHE £9l2 Al A 2] g4t} (£, Notlmplemented 2] 3% 3
+2 2N 3 B,

int PyObject_Print (PyObject *o, FILE *fp, int flags)
512 ol AA 0% AA T e A2 A 12 DHHUEL flags A 53
g ALg Ut 4 Y8 = 938 4L Py PRINT_RAWY YT} —r012
ol str() o] 71 ZH T}

int PyObject_HasAttrx (PyObject *o, PyObject *attr_name)
ool attr_name ) E]FEZ} lOoW 12, %A oFod 05 Wk
hasattr (o, attr_name)¥}FSHULh o] g P4 AJeTY
__getattr_ ()3 _ getattribute_ () HIAEE T3} =
AN L. o8] RS o d thAal PyObject GetAttr ()& A4 Al L.

B
oft
2
e
0%
ol
ok
Ir
£
o
rlr
12
)
it
=2

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

ool attr_name AJE ] HE7} QloW 1S5, 22 ¢¢o o0& &Y h o] 712 stol A EH A
hasattr (o, attr_name) 3 ZE53 Ut} o] St SHAF A F 3 .

__getattr_ () & _ _getattribute_ () WA=
Ex T #AsE A= O*XHQOH 19 3 A Al
PyObject_GetAttrString ()< AFE3HAAI L

PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. A 0N A attr_name o] &}= o] £ 9] o] EZHEE 714Uttt AZ31d
AEFRE #E, Asjetd NULLS REHEU T o] A2 sto| M £d A o.attr_named 55
=

55
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PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_name)
Return value: New reference. A 0 A attr_name©| 2}+= o] 5 9] o] EZHEE 71A 3 Yttt AFsHd
OETFE 2, Adstd nuLL S W F U o] A2 Jpol W A A o.attr_named}t T
yrt.

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. & 2| 9] tp_getattro o vl X5 & A¥l o] E 8] HE 7 B (getter)
T AAY (UTHH) __dict_ o &= AAEFEET ol 2t AA S MRO| &= FH2Y
gAY = U223 HdHE 5 Ut descriptorsoll £ 9FH ZAH, dlo]H Y23 HHE A
AR~ OJERRERT SASHA YL ¥ HlolH AT HE &= 184 sk 284 o,
AttributeError 7} A3 o}

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
A ool thal, attr_name ol k= o] 52 Al EZRE g v ez AU Af A oo &
AAZ13 -15 ok AFstH 02 WU o] A2 3tol W £ o.attr_name = v
U
VZFNULL O] ¥, o] EB R EZ} AAE A R, o] 7] | A S Q1AL Pyobject _DelAttr () E HAS]
NS
A A .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
AA ool tHall, ar_name ol k= 0] 5] | ERRE e v ez AT A3 A o9& T
AN 713 18 93yt AEstd 08 vkt o] 22 Fto]l £ o.attr_name = v&}
S5
VZFNULL o] ¥, o] EB| HE 7} A T A wh, o] 7|52 A= 91l PyObject_DelAttrString ()L

Z diA= syt

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
Y AA Y tp_setattro EFol WX 5= LRt A EER{E M E (setter) &} © 2] E] (deleter) <=, 2
A e MROI = Seh29] gy ol A tolB Aa2aHEE 2, $AEE 2" gAY
glo = AEYREE A AY AAst= ARt A3 UTh 2382 o, AA 9 (Ut
W) __dict_ oM AJEZREZFAAE AU AAF Ut AFskd 00] RE&E 3, 23 A] ¢ko
AttributeError 7} &AYSFAL -1 o] ¥F3H Ut

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)

A3 ool s, anr_name o] 2= 0| 52] O E R REE AA U T A5 A 12 FBF T o] AL
gtolMW A del o.attr named =3 )

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
A ooll hall, atr_name o] 2h= o529 ) ERHEE AAFUTH A A -1& ¥ T} o] 212
gtolH BA del o.attr named} == Tl

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict___ TY2F P E Q] A E (getter) & $J 3 412 13, A Q34

g9xqeg & byt
B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict__ YA PE ] AE (setter) & 913 kA ¢ TA. o] AL YA 2] AA| & FFa}A|
ek
= =] .

B A 3.30] 7}

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid© 2] 3| A A H AAFS AFR3}] 0l T} 029] 3 vl Tt opid=
Py_LT,Py_LE,Py_EQ,Py_NE,Py_GT Z=¥Py_GE & dfupojof 3l Zzh <, <=, ==, |=,> T >=
of s FUth o= sto] W A4 01 op 022 FSH U 714 op= opidell 3 & 3= AR}
Tk 42 Al W13 ZHE, A3 A NULLS WHEkh o

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

opidoll &3 A FH ArbZ AHESE 0l T 029 3 vl P YT opidE Py LT, Py_LE, Py_EQ,
Py_NE, Py_GT & Py_GE 5 dtUpofof 3t 747} <, <=, ==, |=, > = >=0f 3]Gt ol g
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112, 77 AW 02, 28 A 9Fow 12 WA T ol Fhold £HA ol op 029}
S5} o 714 opt opidol 3 REHE 2 AAFI U T

Ao]W, PyObject_RichCompareBool () < APy _EQY 9= 12,Py_NE

_I‘J
FU T

Oﬂﬁ'.

3 olFo2
78]0\_ [e)

}+©
e
T 0 WY

PyObject* PyObject_Repr (PyObject *0)
Return value: New reference. Z1A| 02 X4 & 3}
NULL< ¥HEHtUTh o] A2 stol M % & 4] repr (o) &
TEH YT
WA 34004 |7 o] Fpol= oAl W 2 of A M o] £ o] glo] &4 & E 283 WA
b= ),

PyObject* PyObject_ASCII (PyObject *o0)

rBL'

ftlo

)

2

o T
e}

¥

o,

o}

ke

4=

gl

B

~ 2

Return value: New reference. PyObject_Repr () A8, AR 09 EAE S A4FSHA T \x, \u
F=\U |2 A O] ZE AFE3LY] Pyobject_Repr () o] ksl &2+ o 4] W] ASCII # }é o] 2
o1 Tk o] 22 3ol 2014 ryobject mepr (/o o WHE AA AT EALE A4

Ut ascii() WA ol os) &P Utk

PyObject* PyObject_Strx (PyObject *0)
Return value: New reference. ZAA| 02 FAE B3-S A AT UL AF A Exd9 &
NULLE BFhyth o] 212 JJrOV‘q ZHH str (o) ESHFU str () WH Tpol o6, whet
A print () o JHHE & WD}.

WA 34004 WA o] ol oAl Y2 oA o] 2FE o] Qlo] &4 o9& &3] B A
UEF Fh

PyObject* PyObject_Bytes (PyObject *0)
Return value: New reference. 7—‘“%] 09] HlolEd 39S A4rgd Yo Austd NuLLS, A F5Hd
wpol 291 24 S WMEF UTh o] 07k Ao} obd w] o] M EAA bytes (o) 55 LI
bytes (o) 2} 28], 07} F5ol W 0o 27134 vpo] EE A A o4l TypeError 7} ‘:‘“gﬂbl t}.

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
S derived 7t S| 2 cls € F DA L clsoll A IHYE o 1S whstal, TF A Fod 02
MR o2/ AT 12 BT o
ds7h FE oW, clse] B E o thal AL S BF Uk Aol shrel FAbl A 12 wEsY
=10 Ha, agA e ool YT

clsoll __subclasscheck_ () HIAE7F Y2, PEP 31190 A= 2 A H Z 2 A S obd
3t7] A8 E=F Ytk JE‘Z] %%ﬁtq derived7} A1 == P A B S o s A B ZeA
JuUth Scls.  mro_ o £3H o] g5 Yth
GH 02 Zeh s AN cype o]t} A FeAsel dAEA Y Teh AT GG 2,
AL Dast LB () Al BBl ot BAthE A 1% Al
% 9%y,

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
inst7t cls Z e 2t cls& A B Fe 2 JIA-H Aol 15 Whghsta, T8 A 90 W 02 WUt
o & 7} st ~-1-& ekt al o9 & A A o
o7k 5ol W, coel 1S el ol ANk e Aol el 2ol 12 wsh
Ahe 10) 87, 284 ghow 0ol Bk,
csol __instancecheck__ () FIAE=7} o™, PEP 31190 A4 E t) 2 A E Zex Ae) S o8
3t7] 38l 3 %— [RR= :LFJZ] %,lgﬂl inst=3NF ZeN A7) clsQ] AH AL uf clsQ] AAE A

U,
JoBringte _class_ oEFREE AdowN Zeaw dRse AL ALIT 5 AL

gt

A st _pases_ JEREM oL FehAY FEololok FUHE Mo 2M, SHaR
2EEA G o] & 22T o AAE AP L 5 A& )

|
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int PyCallable_Check (PyObject *o)
A 07} Ze B A BRI TE AR 7L ZeBew 12, 1A 0w 02 NBFTh o] Pt
e} AL A sy )

PyObject* PyObject_Call (PyObjecZ *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. 52 args2 A|ZH A A2} DAY E kwargsE A2 49 o] 5= QA=
FHE Fol A AA| callable-s EZ 3 Th.

args = NULL O] obUjof o} BT, QA7 R FHA] o Wl RES AR A L. ol FUE AR
Q3R] oW, kwargs= NULLY 4 5 Ut

el 35 235 Esta, Aushd o 9 & WA Al 7] 2 NULL S WHEHE Y T}
o] AL glo]W THAl callable (*args, **kwargs)  E53rch

PyObject* PyObject_CallObject (PyObject *callable, PyObject *args)
Return value: New reference. & argsZ Al &4 AAZ Z &8 Fo|W AA callables &=t}
A2} B 8 8kA] oF oW, args= NULL D < 5T

AEstd $& 235 sy, Aushd ¢ 9] & WA Al 7] 12 NULL S Wk o).
o] 7L vto] A ¥ A callable (*args) & 55Ul

PyObject* PyObject_CallFunction (PyObject *callable, const char *format J)
Return value: New reference. 7} 7]42] C Q1212 Z2] & I}to| W A A callables EZUHJ t}. C e1#}

= Py _Buildvalue () 2~2EBtYd T EXYE & AF2351o] 7]<E Ut} formatS NULL Y 4 9o,
AA7} AlF= A == YERE YT
dEeld £ 23S ket ar, A sl o 9] & WA Al 7] 3L NULL-S WHEHEHY o)

o] 212 gtol M A4 callable (*args) 255 FYTh

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

WA 34004 W7 formare] 3 °] char *olA HAEJHF T
PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 7} 752 C QA ALZ AA| 0bj2] nameo) 2= HAE=EE &3t} C
A= FE= AAsN ok St Py _Buildvalue () TW FAYRE 7|<sg Yth
format-2> NULL Y 4= 9low, AX}7F Al 25 A %= YeERH Y}
4E3tH S A5 vhgetar, Ao std o9 & S Al 7] 3 NULL-g 9FeHghu T
o] AL gto]W T A obj.name (argl, arg2, ...)dE==3ch

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

#3490 4 W7 name} formate] @] char x4 WA A5

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.

435t 25 235 wheetal, Asistd o &) & LAY A 7] AL NULL S RESHU T
o] AL ol £AA callable (argl, arg2, ...)%FSFUTh
PyObject* PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
Return value: New reference. Calls a method of the Python object obj, where the name of the method is given as

a Python string object in name. It is called with a variable number of PyOb ject * arguments. The arguments
are provided as a variable number of parameters followed by NULL.

4ot =& A4S et At o o & WA 7] L NULL S WU Tk

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

HsetE 9= 2 & ALote], 228 sho| M A callabled F % FLIT)
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args< A AAF A= Cl A Aot

nargsf= 91 %] Q1AF2] 429} A €A o] Z# 1 Py VECTORCALL_ARGUMENTS_OFFSET ¢ Ut} (o}
£ FRIAAIL). AA 011}4 M€ @o8 W, PyVectorcall NARGS (nargsf)E AH&8H4

/\]9_.

kwnames= NULL(Z] ] = Q12 gl5) ol 719 = o] 59 &4 + st 29 3¢, 719=
A7) g2 A A A kol argsoll AUt 719 = AR £ nargsfoll GFE WA A &5
Yth.

kwnames= str (M B ZFef & obdyth o] AA v 2] of 3k, E 7]+ 1-F3l o Fuch

deetd 2 298 hebetal, Al shd o 9] & LA 7] 1 NULL & WU T

callable o] A A THA W E|Z 22 EZS ARG FUTH 284 o, AR e tp callS AHEstE

= Bk

3 o]l e A A ol Fo] W 390 M thE o] F o2 A I oA o v = WA H o] F7E
A AT o] T2 A2 FTHE, 5o A 395 96 AT WAT 202 A 2

w4 3.80] 7.

PY VECTORCALL ARGUMENTS _OFFSET
W E) F nargsf AA | AT E, 5T EAE QA H O R args[-1]1 2 |
+ 3 HE A 01;‘}1(00] obdyth g 7t A Uth v s &A= ukeks

e A0l E5UTh o] 27 1R QA WA= TS el B FEo| Mol BE (elf A2
ol Eol+ AL EFFUH L AD s HE 5 U5y

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
FoARA ANEZF nargsf AAANA AA A =& HFHF YL A A nargsf &
~PY_VECTORCALL_ARGUMENTS_OFFSET¥ 53t}

H 7 3.8 7}

PyObject* _PyObject_FastCallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
7|9 E AA 7} kwdict SV B 2 AGHTH= %j é AL Bt= _Pyobject Vectorcall ()3 2+
Ut 719 = QA R7} 9lod kwdict= NULL Y o= 54yt

Sz A D= 2HEY A5 ¢ XP—LHPV“ o2 WEF F3 o= ASg Ut wpebA, o] T
_PyObject_Vectorcall ()°ﬂ Hl&f ¢F7ke] e WE| =g F7HgUth S A A o] n] AR &
v 7 E 9 2] 7F Q1S wl vk ARS-a of Fhu T

18

MNPl ag

A3t: ol P A A0l shol 030004 The o
BT, ) G A8 e, Sl A3 05 ol m e AT S A S

WA 3.8 =7}

Py_hash_t PyObject_Hash (PyObject *0)
AH 09 AA G ALEL BBFUTh AhaE -1 BBFU oA shol A EAA
hash (o) S+ $S gL T},

WA 32004 |7 9E8Ee -2 o] 4| Py_hash_t Y U T}. o] 22 Py_ssize_to} 22 37|19 35 =45
Utk

Py_hash_t PyObject_HashNotImplemented (PyObject *o)
type (o) 7H 84| 7H53H 4] FS-2 LERAE TypeError & 4431 ~12 WU TE o] I+
tp_hash &% #2172 ol 5535 22 WrobA], Q| Z 2] el o § o] e A] 7H581HA] g2 WA %

o=z dPYrth
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int PyObject_IsTrue (PyObject *0)
A 0F o HFSW 1L, 1A oW 02 VBT o] AL Fo] 8 EAA not not o
ot FSdUTh Aafistd -1 vk o

int PyObject_Not (PyObject *0)
AN oE Foz FIW 02, TRA ow 12 BBFUT. o AL ol W A not o9}
S5k Ashshu -1 e ok

PyObject* PyObject_Type (PyObject *0)
Return value: New reference. 07} NULL ©] o}, A A 0] A A & o 3] 3=
A3l SystemError & WA A] 7] A NULL-S W83y t) o] 212 3}o]
SSUTh o] 4t v gl B2 148 2ANAYT 718 22 3
3}, PyTypeObject * o] ZAEHE M&3E 55 EH4 o->ob_typ
o147} gl Tk,

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
AR 07} type B ol At type] A E FolE g wEAFU T F w7 W BF NULL o] ofyf o] of
ok

Py_ssize_t PyObject_Size (PyObject *o)

Py_ssize_t PyObject_Length (PyObject *o0)
A 02 Aol S WAFUTE AR 07} A2} )Y m2 E2S AT, AV Dol 7} kg
Utk ol 2 7 A SHA —1 0] Wkgg Ut o] 212 sto] M 2 F A len (o) & FFHFUH

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t default)

® X‘i

o AA =44 7‘°lE Ut WA AA dolE W& YA A= o,
__length_hint__ () & AME-3F] A 3ES wkdela, npx| o= 71£%k— HEskehu o} o g
Al -1& WSSy D1r. 174 & slo]l# A operator.length_hint (o, default) & 55 3%

Ytk
WA 340 F7}.

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. Z) A key )| 3| F3}+= 02] 245 WHast A Y A3 A NULLS WHEHHU T}
o] AL golH T A olkey] & FSF5FY L}

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
A keyS zkvoll Mg duich. A3 A &S DA 7|31 -1 W2t
Utk o] 22 gtoll £ o [key] = v 55 FULh o] & ﬂ"\‘— ]ﬂ]

int PyObject_DelItem (PyObject *o, PyObject *key)
AR 0ol 4 AR keyol e w32 Al AU Tk Ashshe -18 WAL Th o] 2 shol R 27
del oflkey] ¢t &5 HUTh

PyObject* PyObject_Dir (PyObject *0)
Return value: New reference. ©) 212 to] W EH Al dir (o) & 5310, AA| ¢l A}ol] A3 2149
(v o1 E 5 &) Y 2EE WS AL, o817k 9o W NULL < HEEHE U T} < Z}7} NULL©] 9,
gho] % dir ( JJrH] 3, A 2] (locals) & o] FES REFUTE o] 4%, A3 g o] &4
3}5 o] YA sﬁtﬁ_ NULL o] Wbt ARt pyErr Occurred ()& AXlg RF&gYTh

PyObject* PyObject_GetIter (PyObject *o0)
Return value: New reference. ©] 212 3ol 4 & A iter (o) & 5T th AA < x}of O3t A 22
ol & o] B & Wkgkst AL}, AR 7} ol ] o] Bl & o] Bl o] W A AA|E WU th A E ol ol =
& 4 912 TypeError& WA Al 7] 3 NULL-S ¥HHg o}

el 02 wHakg

5 AFsEog
%2 EAA a5k

[¢]
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72 X Z2EZE

int PyNumber_Check (PyObject *0)
AA o7t A ZREFS AT 15 whgheta, 28 A oo ARl vkttt o] e
Eisngs: el
WA 38004 A 07} QX A4 18 W o

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. 0l 3 025 T St A3}, A3 Al NULLS HWFSHE U T} o] 212 Fho| A 23
Aol + 0295 FEYrTh

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. 0l 9| A 025 "l A3}, A o) Al NULLS WU T} o] 212 shol Al £
Aol - o2 FEFULH

PyObject* PyNumber Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 3 025 33+ A3}, Asf Al NULLS ¥ T} o] A2 glo| W %3

Aol * 029 ESTTH

PyObject* PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 01 7 025 3§ & FA13F A3}, A9 A NULLS ¥FSHgU T}, o] A& 35} 9]
HEIA 01 @ 029t FSHYTH

B A 3.50] &7}

PyObject* PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l 02 2 Uw A3, A3 A| NULL2 9L T o] 2“1 A Q1
A Uz S5y

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l & 02 2 = 584 719 2 A SF ZAEZE o], A3 A] NULL
ok 9bSh Zh2 “ZARX]” Q) o] X BF AR 7 AR o] 7] ]

EAL 41 QT o] Bk 7S A4E AT RE &

PyObject* PyNumber_Remainder (PyObject *ol, PyObject *02)
Return value: New reference. ol < 022 U UYWAY, A3 A| NULLES ¥H&3HU T} o] 212 Ifo] &
Fd4 01 & o2 T HULL

PyObject* PyNumber_Divmod (PyObject *ol, PyObject *02)
Return value: New reference. W7 S divmod () & R34 Al L. A9 31 NULL-S ¥FEHgHU o}
o] AL FtolH £d A divmod (01, 02) 2F-& 5 HYrTh

PyObject* PyNumber_Power (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W& 3+~ pow () & 2 A L. A9l 81H NULL-S 9H&HgHU T} o] 2
ato] W H A pow (01, 02, 03) A FEFUTH 714 03w A AU 035 FAISHHE, 1
Zpeloll py_Nones ABTAAIL (030 NULLS HEstd Zxd w22 A7 B,

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. 33 Al 02] 2] Z(negation) S, A3 A] NULLES WH&stuy ) o] A&
Shol W EAA] o9 553t}

PyObject* PyNumber_Positive (PyObject *o)
Return value: New reference. 3-8 A 0Z, A9 A| NULLS 9WF&sHU T} o] A
TS

PyObject* PyNumber_Absolute (PyObject *0)
Return value: New reference. 02] A gkolu, A3 A] NULLES ¥F3HghuU ) o] A2 slol A %34
abs (o) & F5 I h

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. ’33- A 02] ¥] E WA (bitwise negation) &, A 3] A] NULL-E WHEHgY o}
o)A 5hol A T A4 ~09) F5 T Tk
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PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)
Return value: New reference. /35 A 0l & 02WHE Q&0 7 A ZE 3t A5, Ay A NULLS WSS
Utk o] AL shol A B4 01 << 029 B FILH

PyObject* PyNumber_ Rshift (PyObject *ol, PyObject *02)
Return value: New reference. /335 A 0l 2 02WHE LEZ 0 72 A|ZE 3 235, A9 A] NULLES ¥HEH

T ol AL ol A 01 >> 025 EF UL T

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A| 013} 022 “vH)| EX =2 (bitwise and)” &, A 9] A] NULLS HFSH
U o A2 shol Wl BAA ol & 029 FEFUTE

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. ’35 A 01T} 022] “B] E X vl €} & = 2] & (bitwise exclusive or)” <, A 3] A]
NULLS ¥HEHgyth o] 212 stol 284 o1 ~ o029} 55U

PyObject* PyNumber_Orx (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A 0l T} 022] “¥] EXH =] g (bitwise or)” <, A 3] A] NULLS ¥+&-g+

Utk o] 212 stojd @A o1 | o295 FYH

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject ¥02)
Return value: New reference. 0l 3} 025 3t A2}, A3 A NULLS ¥FSHg U T} o]
2| A& Az ol Al (in-place) T~ B U T} o] A2 stol A 7 01 += 029t 55T

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. ol 9| A 025 i A3}, A3 Al NULLS 9H3shy o} A
A Q3 A 2Fe] ol A (in-place) =B B U T o] A2 3ol FF ol —= 022} TS5 FUTh

PyObject* PyNumber_ InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. ol T} 02 2 33 231 A3 Al NULLES ¥FSReRU o) o] AL o] 9]
29 5H8 A 24 2] o) A (in-place) 4B F LItk o] 22 ol £4 o1 = 029 55 FLITh

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 3} 02 & 3§ & FA1 st A7}, A3 A NULLES 9H&HE Ut} o] A4 o]
o] 2] 91318l 4] 22l ofl A (in-place) +HH LI Th. o] 22 kol A £ o1 6= 029 55 LT

B A 3.50] &7}

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l < 02 2 W 82 & Z o (floor) Y, A 3 A] NULL-E ¥F3HghU o}, o]
A4k ol o] A AsHHA A=} ol A (in-place) T3 F Uth o] A2 Sto] M £ ol //= o029t 55
e,

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l S 02 2 = 582 Zre] 2 @ sk ZAtzko| ), A9 Al NULL-S WHEHSHY
O 918 2 <A Q16 o) A RE £ S} 2 AR o] 7] YTk o 58
QY St YFU o FHE Tl AFE ARL ) $F 258 5

o] A4k ol o] A A A AF2] ol A (in-place) 3 F U .

PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l < 02 2 U+ U X, A3 A| NULLES WHEsHU o} o] QA2 0] 9]
A A3t A 2F] ol A (in-place) =3B U T o] A2 Fho] A £ ol %= 029} &5

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 &4 pow () & I Z3HAA 2. AoistdA NULL S v} o
A4 ol o] A A8k AR} oAl A (in-place) 53 U T} 0] 212 037} Py_None D off 3Fo]H 7 o1
*x= 028}, 1H A 9O pow(ol, 02, 03)9 A AP H F5HULh 03E FAISHY, 1
A2l ol Py Noned AL A L (030 NULLS A Eatd Z2d w2 e A 271 B3 Th.

PyObject* PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. /33 A 0l 2 022 Q&0 7 A ZE 3 235, Auf A] NULLS ¥ISHsH
Utk o] A4k ol o] A/ QA A A}] ol A (in-place) 5B H Utk o] A2 o] 7 ol <<= 02
o} FSFUTH

PyObject* PyNumber_ InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. 35 A 0l 2 0292 LEZ0 72 A|ZE 3 275, A9 A] NULLES ¥HEH

d)

%

I

_.{
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ol >>= 02

rlo
3

sho] 41

M

Ut o] A4k ol o] A A8 A 2Fe] ol A (in-place) 3 F U th. o] A
2} &5 Th

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. /33 A| 0l 2} 022] “B] E ¥ =237 (bitwise and)” 2, A3 A] NULL-E 53}
k. o] A4k ol 0] Z]ﬂﬁ}‘?i Al 2L 2] ol A (in-place) B FH U T} o] 212 Fho] A £ ol &= o2
o E5 e

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject ¥02)
Return value: New reference. /35 A| 0l 7} 022] “B] E ¥ vl €} & =] §} (bitwise exclusive or)” <, 4 7
Al NULLS HE3Hgh o). o] A4k of o] 2| G Al &}2] ol A (in-place) 533 F Ut} o] 212 sbo]#
TF ol *= o028 FS5FYLh

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. ’3 -8 A 013} 022] “B]E W =g] & (bitwise or)” <, A 3] A| NULLS WFHsH
Ut o] Ak ol0] A ?J'GPEE A Ak 2] ol A (in-place) —’Ff%‘%‘ Uth o] 212 shol M F4 ol |= 028}
FEEYH

PyObject* PyNumber_Long (PyObject *o)
Return value: New reference. 38 A A AAZ AEH oE, A9 A] NULLS HFEHSHY

Shol 4l EAA) int (o) 9 55Tk

PyObject* PyNumber_Float (PyObject *o0)
Return value: New reference. /& A] float A4 2 HIH 05, A3 A NULLE ¥+&SU ) o] AL

Shol A 94 float (o) % 55 F T

PyObject* PyNumber_Index (PyObject *o)
Return value: New reference. *38 A] 3to] A intZ HIE o0&, A9 A| NULLS 93U o). A 9] A
TypeError o 9] 7} 8 g oh

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. 35> n& A —,— baseE /\]——9-*1] A W3 Z29E w3E Ut} base QA=
2,8, 10 == 16% shupojof Futh 2,8 == 169] 49, whghd FA42 '0p', '00' B
'0x' Y g FA|ATE 22 ool S U T nol -L‘rol’%‘i int7} o} W, WA PyNumber_Tndex () &
W2 U T

o
o
pa)
rlo

Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
o7t AFZ A E 4= IO, o0& Py_ssize_t FFOZ HBSIo] M3 T S E o] Aufsid, o 2] 7}
MHA S} -1 0] WhEE U

o7} SFol A intE WD 4= 9 A U Py_ssize_t 7’9_ 2 HF3H = A]E 7} OverflowError
WA 71 H, exc A= DT o 2]o & (YHFA © F IndexError Y OverflowError) Y
t}. exc7} NULLO|H, 92 7} AP A2 ﬂ% %9] A4 = PY_SSIZE_T_MINO 2, o] A4
PY_SSIZE_T_MAXZ Z Ut}

o [ 1

int PyIndex_Check (PyObject *0)
o7} Qe A 4= (tp_as_number 2 2] nb_index &Fo] AYA AFUhd 1 & &3y, 18
ko 02 WHEF YT o] T A A th

)

73 ANEAAZZEE

int PySequence_Check (PyObject *0)
ARANAN DA ZEEZ S A FEH 1S 0361, 282 9o 0L w33t getitem ()
WA E7) Sl shol 1l 2ol 28] A9 dice AH 2e)7) obl 818 kel 2ol 591 5414 2.
Ao g o PO 71 & ADeteA AGE 5 g7 EJ UL o] = T AT

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
4% A ARz 0o AA 48 wHeketaL, A5 s 12 Mg T o] A2 Thol W A4 Len (o)
S5k

%
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PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A 0l 2} 022] o]o] & 0| 7| & HI3+51 17, 4 9 31d NULL -2 WHEHgh o}
AL Tol W HAM ol + 029 F5FUI

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. N A2~ AA| 05 count ¥ ¥FE S A5 W35 A W, A9 A] NULLS
MBI o] A2 Shol W EAA o * count 2 FE T

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)

Return value: New reference. 33 Al 0l 2} 029] o] o} Z o] 7] & Ht&tstial, A of 5t NULL = WHEH3HY
x4 ol += 028}
S |

th. o] A4k ol 7k A| Sk A AF2] ol A (in-place) 3 F U T} ] 212 3}
F5EUTh

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. ANl A 2~ AA| 05 count ¥ WFESF A5 WSS o, A 9] Al NULL-S
kU o} o] A4k o7F X W3 A AFE] o A (in-place) = F UTh o] AL sto] M @A o *=
count &} F5FYTh

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_ti)
Return value: New reference. 0] i A 245 WEst 7 v, A9 51d NULLS 93Ut} o] A
ol A o[i] 2t FFF U

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
Return value: New reference. N\| A2~ AA| 02 il 2} i2 Ao 9] &8fo]2~E ¥iEsl Ay, A9 54 NULL
= Wyt o] 22 fol W @A o[11:i2] 9 ESHY TR

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
AA vE 02 i AA Lo YTtk Asfstd o & HAYA 7] -
0& WG UTh o] AL o)W F oli] = v FTFUTLH o] T+ vel
FEyrh
vZFNULL O] W, 8 &7} AA| 5 A g, o] 7]5-& PySequence_Delltem() AH&< 3l A A= A5

e,

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
o AN i AA 24T AAFUTE AoAFHE 12 RBFU L 0| AL Fol W £ del oli) 9
Sk
o O

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)

o[il:i2] = v& &S EYTH

int PySequence_DelSlice (PyObject *o, Py_ssize_til, Py_ssize_t i2)
N A2 AR 02] il ol A 2 AFol o) L 2ol A2 AA U T Al 51 -1 WE T o] AL ol A
T4 del oli1:i2]18F5FUTh

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
00l Q= value®] £8 WHFUTH Z, olkey] == valued BH1E key] 58 w3 T,
Aot -1& R Y h o] A2 o] W A4 o. count (value) 2k 55

<
*

int PySequence_Contains (PyObject *o, PyObject *value)
o0l value7} =2 A Z U 09 &5 F 37t valueSt 2o 15 WAL, 2182 ¢F O 0
S WU h ol Al -1-g R T o] o] M ¥4 value in o8t S HYTh
Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
o[i] == value® WEale 3 WAl AH2 2 WaFUL) og A -1 WA AL
gtolMW T HA 0. index (value) 2 53t

PyObject* PySequence_List (PyObject *0)

Return value: New reference. AN A1 o|EHE 02} 22 Y&E 7R g2 E AAE w33 AL,
A5t E NULL-S FHEE U T 98 g aE = 2R o2 P YT o] 212 sho]x 13 4

list (o) & &5 FYTH

PyObject* PySequence_Tuple (PyObject *0)
Return value: New reference. A| A2 o]E B & 02} 22 Y &S 713 52 AAE vt&dst A A
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ld

= %‘57} RhE A, IR A of o™ FEo] A

- =2

3 5t NULL & WFEHRtU T o7} &0l |, A
Ygow hsol Hurh o] AL shol W HH 4]
PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. N A1) o] E] 2] 8 o0& UhE PySequence_Fast* Al Y oA AR
% R A2 BB e AR 7L A B ol el o] oh B mE W AR FAER AEol
TypeError = A AUtk A3 Al NULLS WFEH U T}

PySequence_Fast* &= 07} PyTupleObject W PyListObjectdtdl 7} A 311 02 d] o] E
o AH AA 27| a2l o] FA o5 ERFUTH

CPython & Al AL O 2, 07} o] ] A]A 2 2| AEW, Whehg Ut

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *o)
09 ZAolE W3l 07} PySequence Fast ()o 3 H&= 3, o7
gt AT Ytk A7) ool Wl PySequence_Size()E TE }01 s
o)
M

T = 9 ;(] U]—
PySequence_Fast_GET_SIZE ()£ o7} E|l2EY FEZolgtn 713 & 4= =]

e
PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 02 i A & A5 W33s}=4), 07} PySequence Fast ()l 2] &
HH2hE] 91, o7F NULL ©] ok, i7}F A A Well itk 78 S ot
PyObject** PySequence_Fast_ITEMS (PyObject *0)
PyObject Z 1 E] 2] 3} v & w3t} o7} PySequence_Fast () ol &8l 9185 311, o7}
NULL©] oty 2kar 78 E‘r.
HAESY 7|7 AAEHYE, Ao FE M Es AT 7 Aol T A L. kA, Al
27bAE 5 e ROl B 0D EATE AE AL,

PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)

Return value: New reference. 02 i WA Q45 ¥I3s A, Ao NULLS Wy o).
PySequence_GetTtem()2] W2 g2l o] 2]k, oo O3l PySequence Check () 7} 2 A HA}
4 911, 39 Q94 E 25 gL o

74 0| =2 EZ2

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

int PyMapping_Check (PyObject *0)
AR ZREFLATIAL Skl 32 AUID 14 WD 297 ol 0 WA
Utk __getitem__ () WIAEZ} Q= «L‘r°] Ful=a EaXe) 75‘—?— < ‘?}%ﬁi = Aol Fe AL,
QUASE ANIE A BE AR & g/ AEDUD. o Bor B4 4FTUD,

Py_ssize_t PyMapping_Size (PyObject *o)

Py_ssize_t PyMapping_Length (PyObject *0)
AE Al AA 0 7] & W&o, A EE -1 WEE U ol ol FHA len (o) &
FsdUTh

PyObject* PyMapping_GetItemString (PyObject *o, const char *key)
Return value: New reference. A4 keyoll S| B35t= 02 2 4 A3 A] NULLS
glo]lW EH A o[key] & ES5TUTE Pyobject_GetTtem ()T JFRIAHAA L.

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
A 0l A £ 4 keyE gk vol 134 Fuich. A sk 12 wekFL Tk o] 2L shol A ¥4 o [key]
= VEP Z =3t} Pyobject_SetItem()E FRIAA L. o] T4y U FRE T XX
FEYrh

int PyMapping_DelItem (PyObject *o, P} Object *key)
AR 0o A AR keyoll ek vl BL A AFU T st -
del olkey]l & S53Uth o)A 74 S pyObject_DelIltem ()

Lo [1!{0
oﬁ',
A
<
o
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int PyMapping_DelItemString (PyObject *o, const char *key)
A ool A AL keyoll th 3t w32 Al AU oh Asfebd -1 w3k o] AL shojd £4
del olkeyl & 554}

int PyMapping_HasKey (PyObject *o, PyObject *key)
w53 A ol key 7] 7 L0 12 WESkIL L, TR A oW 02 WBAF LTk o] Fhol 4 EA key
in o9t FEHUL o] T FF AT

__getitem () WINEE T3 ¢ TASE oo dAIE ol oAl L. o8 g

vk o ™ Al PyObject GetItem ()& AFESHHA L

int PyMapping_HasKeyString (PyObject *o, const char *key)
w3 23 ol key 7] 7} 910 12 WkEkahaL, T8 A) SO T 0 WhBF LT o] Fhol W E A4 key
in 0% 55T o B4t Ak BT
_getitem () WAEE 231 94 £A4D ARAE HEEL 5 IS o9& AP
ol S € ) M S e e AL £y appi e et i st ()5 A ESHIAL S,

PyObject* PyMapping_Keys (PyObject *0)
Return value: New reference. ’3-5-351H, A 09 7] B|2EE wiadc} A9 54, NULL S wHEgh

Yth.
WA 3704 WA o] doll= F7t g AEY R

PyObject* PyMapping_Values (PyObject *0)
Return value: New reference. /333518, 214 0] 7k 8|~

Yk
WA A o) ol F47} Bl 2BV R EL NEYE U

PyObject* PyMapping_Items (PyObject *0)
Return value: New reference. /3838, A 00 Y= & 2|2EE WS UL o 7|4 g5

7S B R E YL A e, nur —é—a%@wv}-

K
o
rz
it
<)
oy
<
T

I
e
rE
it
e
<
A
l'U>'

1 9] 31, NULL S WHEHE)

7.5 O|EHEIO|IH ZEEZ

55 ol E |0l El 2 AHB T AT T B4k Ak
int PyIter_Check (PyObject *0)

AA o7} ol ol E T2 EZ-S A Y3}
PyObject* PyIter_Next (PyObject *o)

Return value: New reference. ©]E] 8] 0]/ ool A Tk Ft= Wbtk A A= o B &l o] H o of gt

(1 A& FRlet+= AL T&A AP UTh. F& gl ‘312‘3 o 2] 7} A B F A] -2 4B  NULL

2 MATULE F5E ARE S ollel 7 245, NULLS

] A

olE#H o]E & o]HH ol Ede F2E IAFHH, CIEE o

g
oY
o
it
&
i)
<
i)

L uhes)a o 9 8 AegT)
| 402 ¥ o]of gk

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

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

}

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

/* release reference when done */
Py_DECREF (item) ;
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(o] A sl o] A ol A AH)

Py_DECREF (iterator);

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

}

76 HI Z2EEZ

Sho Mo A] A8 4 Sl ol AR S v ) v K o 3] o] o @ oA
AA o= W& bytes & bytearray, 18 1 array.array$t 22 45 343 o]
glol B2k o|w| ] A A AT 2 S f g A 2 BT 5 A

AL YL A 2h A7} AA (o) 2 A2 st o) A2
U

oﬁﬂ el F7 B4 ol 24 Hlslo] AA AT Ao) wera ot

CHEolN W Z2E2 G402 o8 715S AFFU o] ZEEBe & F /1A S8l

}iﬂlﬁt, AR 2] DA BH- Eﬂ 1Ei°ﬂ ﬂ% =l i“dE%E 27 ﬂ%*ﬂ ofg] 7hA = AHEE
AU (S S0] WA= wj7) H=

bytes $bytearray 9} &< ek ﬂxﬂL s g vl = A g4 02 wE T the Prle
7} FUT o2 o, array.arrayo] 9 &5 & 24t BE vlol= gho] T 5 9)

w3 QAE o] 29) 20} ol HY AR write () WAZ AT W Az

g
o
[>
CL N
LN got o
o fr &
°
rﬂi
L

Ol EE YR 5 9 BRE AAl= gl 7152 5 9}15143} write () 7} [EH A U -&-oll
3k ey AL owﬂmrw L3R W readinto () & 2L & HA == 2 xo] Y& WA 27
oyt WF AEHolxE 4‘?117%%471-&712} A7l MG HAE MY HOE 5B AU ARE

=% Fhich,
w3 QB 3 o] 2 9] au 2L 7F A AA ol thsll M S A= el F 7HA 7 syt
o ZHFE W) < Z PyObject_GetBuffer ()& &34t}

o y¥, wx B sx A I = F FUE AR} PyArg ParseTuple () (2 I A & &
T \3]'
T AL RE Wt ARER] oW pyBurfer Release () S & ok gtk 287 31X
o AL F g} 2L ke AL BT 5 Ak

7.6.1 HI{ XA

W3 F2A (Es G<ed] “wH17) = o8 AA 9] vtely e HiolH & 3ol EE 2w ol Al == 5=
Yo g 8t 8 EAF QlE (zero-copy) €FHO| A MIAYUS O 2 AHEE = 5 Uth W2 &
22 Hz3= 58S AL A, Do to]EE uto] A —Lilﬁﬁlﬂoﬂﬂ] o} A =2+ A5
HRe]=C e 24T il Ed & don, G AA gtol Bl 2 AgH 7] Hofl 2%57] 913 94
HRe E5d a5 s, volgH "J‘ﬂliﬂ(in—memory) PAog Fx3HE v olEE %ﬂ%} Sk ol A2
T= JFUh

ol QIH Z 2 7} =& o=t o] vlolH @ 2e], Ml 3= pyobject B 7} o2t &3 C
FZAYU o] S8l v e RE BA = st W E AN At 28

UH%,UﬂEﬂl%ﬁXﬂE“} T dsUth
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Py_buffer

void *buf
o o o3 7|eH =8]8 F2Y AIZL 7He] 7= £AH. o] A2 AlF A} (exporter) &
SH5 B v R B5 0o BE 9D 5 dFUTh o 8 Bof, &9 stridesd AH§
ol Mre E52 Z& 7He 4 4 A5 Yth
A% W Ge] A9, e vinel BEe) AR Ayt

void *obj
A B exporting AA WP A FE FxRE 2w AN £%FI,
PyBuffer Release ()] Y& A4 502 7431 NULLE AAE YL o Ix= &
< C-API &9 W13} 213} 553 ot
%—/,\—?_]' HAew, PyMemoryView_ FromBuffer () B PyBuffer FillInfo ()% Zj]'/y\]-/—ﬂ ?:],
Al (temporary) ¥l ¥ 2] 79, o] B==NULLYUTH duba o 2 A& 35} (exporting) 2 A= o]

AAE AHg3HA gkotok itk

Py_ssize_t 1len
product (shape) * itemsize. AL Ao A, R R EE9 Aoyt Ed
WG] A9, A% TR0 BARGE el 4 Z2A7 2A B ol Ptk
((char *)buf) [0] ©I™ ((char *)buf) [len-1] ¥ A=A
2o MH7EHE FALowFEaFUTE thRE o3 L AL PyBUF_SIMPLE B
PyBUF_WRITABLE Ut}

int readonly
W3 7F 7] A AAE Yepdl & FA 7| Y Uth o] == pyBUF_WRITABLE Z 2| 12 Al o
Uk

Py_ssize_t itemsize
99 849 38 as ol E) AUtk NULLO| obd formar kel £E W struct.
calcsize () 3 25 Yt
23 o9 2u| A7} PyBUF_FORMAT S 2 ¢lo] WS 2 A8, format-S NULLE A
A= A9 itemsizes 8] & FAY S w5 Th
shape©] Q2 W, product (shape) * itemsize == len EX|7} A& A Yt Au|ap=
itemsizeS A}E3te] WHE GAEE S 95U

PyBUF_SIMPLE ©|\} PyBUF_WRITABLE R 39 A3 ZE shape©] NULLO| W, 24 H] A}
itemsizeE FA|SFA itemsize == 12 7} oF gt}

rlr

const char *format
0y 2o Y88 Ayl struct BE AEY EH NULESE 2419, o] Ao NULLO| W,
"B"(F3S gl vl E)E 7MY
o] AT = pyBUF_FORMAT Z#] 12 Aloj g UTh
int ndim
WE 27k A8 W A2 G A . 0] 1, burk AZEhE UEh s 9 FEE 712
AUtk o] A%, shape, strides W suboffsets+= WFEA] NULL o] o] of gt}
"} 3 2 PyBUF_MAX_NDIM+& o A & 642 A st th AlFA & o] Al EF 3 of
3o, thx) W 3 o] AN A= PyBUF_MAX_NDIM X 7bA] 2 2] 8 4= 9l o] oF gt}
Py_ssize_t *shape
-2 B E 2 W22l RS YEl = Z o] ndim®] Py_ssize_t B ¥. shape[0] *
* shape[ndim-1] * itemsize= len¥} Zo}of gt}
B g2 shape(n] >= 0E ASFUTh shape(n] == 09 A= 58dFg71 48
Ut ApA S A H = B4 i 2o FRSA AL

shape W] 92 A B A} A ¢17] ALY YTt
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Py_ssize_t *strides
ZF A A 248 7HA 7] As AU vlolE 8 Al g8k 2ol ndim®] Py_ssize_ t
<.

st E ghe dolo 44 d 5 dFuth Au g 49, Aol S HE F5olA
wh A strides(n] <= 09 398 A ¥ 5 doloF Fich AT g B e

S FRIAAL.
strides Bl @& 4 n| Aol A &1 7] AL AT}

Py_ssize_t *suboffsets
Zo] ndim® Py_ssize_t Hl

— 4. suboffsets[n] >=
2ol A8 22 e o

0

Z (de-referencing) & 7}
A

o

U_}l_'/m

W, n iR 498 e} A 4E e
EQE o] © T Ho] =+ 2 e

Ut 29 B Al Zhe o 3% (de-referencing) 7} A 5FA] Fofok & Y EFH YT (A%
Wme BEo|A o AEato]s)

REAMNH ez Ho] S4H (5, RV 28 3HA 9o W), o] BE = NULL(Z]EZh) o] ofoF
ok

o] §ao) Wl EH- sho] o] ] 4 2ho] v el 2 (PIL) o A A2 F U T o] 3 A 2 4o

BN A5 W of] T 3 AFA 3 | & E sl v g g ;‘g—i-s]_/‘\:]/\]g_.
suboffsets B G-& A | Aol Al Q7] ALtk

void *internal
o] Z1-& A ¥ 3F+= (exporting) A A o] o) YR A2 AREHUTH & , o] A2 A Ak
(exporter) 7} A2 ThA] 2" S 4= glom, H Ji 7} &l A1 2 wlf shape, strides 5’1 suboffsets v & &
oY) All & oF s}=A] of] o gk “31:’- = Zixo ot ol AREH Ut &u|E7} o] kS WA A= <
F Ut

762 HIH ¥ &

W= 7] Pyobject_GetBuffer ()& 53l A& 5t (exporting) A E H ¥ &S H U A
HREe e =84 12 B 3A UE F JonZ, 2 AE Agd 5 = FEd Y /8
21738 7] A&l flags AAHE AHEFU T

REpy buffer A8+ 93 G830 g B35 1A A AP YTt

U= BEE flags®) T2 LA 3 34 29FE o= A Ak FUth: obj, buf, len, itemsize,

readonly, format

PyBUF_WRITABLE
readonly BES Al gUth A=W, AlEA= HJEA] 7] 7h5 3 W 5 S Al 57
W A S W of Fhith, T8 A o H, AR A 97] A8 W 2] b R
AleE 5 QAT BE vl bl gisl da#d2 A8 oF gt
PyBUF_FORMAT
format EE AP UTh AHH W, o] =S Svta7] Aok Funh 1384 &o
°] &+ WFEA] NULL o] of oF gt

PyBUF_WRITABLES T} MM RE Ze19 | 2 4 A5 YT PyBUF_STMPLEC] 02 & AHoH g,
PyBUF_WRITABLEL =83 Z |18 AFRH o] 7tdsl 27 7t53 v E (T 4 g5y h

PyBUF_FORMAT-& PyBUF_SIMPLES A3 4ol o] Ee) 29+ 2 4 95y th PyBUF_SIMPLE o] 1]
A B(HRT gt nlolE)E o u)g ]
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shape, strides, suboffsets

WEee] =8 P25 Aojshs Tl 1E BT Fashs £42 YA UTh 7 Ze 2 2 oo
it Zg o nEHEE £33}
2F shape | strides | suboffsets
SR s
PyBUF_INDIRECT yes yes 2 g5t
PyBUF_STRIDES yes yes NULL
yes NULL | NULL

PyBUF_ND

PyBUF_SIMPLE NULL | NULL | NULL

CUZEHRASZAHS YA Z L2 8 T F e, 2Ego|E AHE 2TV E 194 7= T
£ETE F I QOH, ¥ 7 & C-dgolofoF Feh
23 shape | strides | suboffsets | 2154
PyBUF_C_CONTIGUOUS yes yes NULL C
PyBUF_F_CONTIGUOUS yes yes NULL F
TC -
PyBUF_ANY_CONTIGUOUS yes yes NULL CELEF
PyBUF_ND yes NULL | NULL C
HSEOX
_ s Oo

FAO Zea xeo o) SAE AYE UL HYAH MY T2 EZL A AL
2 liw+ﬂqq

& EolA Ut AYHA e A%4e deUT AuAt d54E BEH 96
PyBuffer IsContiguous ()& Z&3oF gth

4
i ko
rlr mlﬂ flo
= k|°
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oA shape | strides | suboffsets | 9144 | readonly | format
PyBUF_FULL yes yes Zastd [ U 0 yes
PyBUF_FULL_RO yes yes destd | U TEZ0 | yes
PyBUF_RECORDS yes yes NULL U 0 yes
PyBUF_RECORDS_RO yes yes NULL U 1EE0 | yes
PyBUF_STRIDED yes yes NULL U 0 NULL
PyBUF_STRIDED_RO yes yes NULL U 1E+0 | NULL
PyBUF_CONTIG yes | NULL | NULL C 0 NULL
PyBUF_CONTIG_RO yes NULL | NULL C IEE0 | NULL

od

763 5% =

g

HH
NumPy-AE}!: shape 1} strides

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

ndim == 0°|¥, bur7} 7} 7| =W BB Y X7} itemsize A 7|9 2422 | A FH Yttt o] A%, shape
W strides®= 25 NULL QU Tt}

strides7}NULLO|WH, 8- £F n-Ad Col S & A g Ut 28 A ko, &n| At th53} 2o
n-h) v o] o225 oF ] Tk

*

ptr (char *)buf + indices[0] +

item = * ((typeof (item) *)ptr);

strides[0] + indices[n-1]

* strides[n-1];

AellA Aol bure AA M 2] B o] 2E AAE 722 5 5 U th Al F A (exporter) = ©]
doz oy 424 AN TS AF Uk
def verify_structure (memlen, itemsize, ndim, shape, strides, offset):

"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:
char *mem: start of the physical memory block
length of the physical memory block
(char *)buf - mem

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

return
o

if any(v %
return

if ndim <=
return

False
itemsize for v in strides):
False

0:
ndim

0 and not shape and not strides

if 0 in shape:

return

True

(Th sl Aol A1)

7.6.
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(o] A sl o] A ol A AH)

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

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

return 0 <= offset+imin and offset+imaxt+itemsize <= memlen

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

AN PIL Y WG = 8 1 F S48 AL A5 Rtk C e ] 22

I
T AsULh dE S HP3 2HA C Ul Q char v[2][2] [3]1+ 2709 2-2+9 wi B2 71l 7] &= 270 9
Eﬂﬂﬂ%i%&%L qq<mm:uvmn[m[]wwﬁmmﬁﬁﬂﬁwhr 1Hwa4
A& Ffo) A= E %%ﬂﬂ g]9] o= YA oA} wi X E 5~ Y= F 7HY char x[2 1 E S
M EgR=;
t}& 2 NULL ©] oFW strides 2} suboffsets 7} 912 W], N-2}g 1l A7} 78] 7] = N-2Q v g o] 2 4 of st
ZAEHE gt = g4 Y yth

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

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

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

return (void*)pointer;

7.6.4 B{ 2= St

int PyObject_CheckBuffer (PyObject *obj)
obj7} M A o) A8 A A5 1S Wk, 197 gow 0L WA
Pyobicct GetBuffer () 7k A8 Aolehn HAsHA L SeUth of 35

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsoll A1 E =2 view s AT F exporter | Al 87-& B Ut} A5 X} (exporter) 7} A -8t 73 9
tﬂ HE AZE 4 Yrhd, PyExc_BufferErrorE 927 1, view->0bjE NULLE A A3}, -1
2 ekl of gyt
AAF3HH, viewE A1, view—>0bi & exporterol] U A Fx2Z A3, 0 wHEgch 24
9 ARz gv)ddst= A 49 (chained) ¥ ¥ 2529 3%, view->o0bj = exporter T Al 0]
A F2E 5 stk (3 AA L2418 BA Q).
PyObject_GetBuffer ()ol th3t A4Z 2 ?l i%t PyBuffer Release ()] 3 &3 AL
)
H

o] %o] of FI T}, malloc () 7 £re FUTh wheba, 2 A7) R 2 A

e( b
PyBuffer Release ()% @Q’O] il i%%ﬂ Fguch

N mlo

ﬁ,

void PyBuffer Release (Py_buffer *view)
W ¥ viewE S| A3} view->obj ol ek IR 42 ZHAA AU 837 g
w, o] F4-8 W= B2 ol gtk 187 go 3
PyObject_GetBuffer () S B AA 42 F o o] 42 &= AL o YLt}

Py_ssize_t PyBuffer_ SizeFromFormat (const char *)

Formato] GABHE itemsized NEFIL o] FoE obY PEHA YU
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int PyBuffer_IsContiguous (Py_buffer *view, char order)
view= o H W E e 7} C 28t (order7} 'C') oy ZE R 2B (order 7} 'FY) ALl AY E 5
S order7h A ) @ 12 WESFEIU T @A) koWl 02 WEkg o) o] B4t B4 4 ok
void* PyBuffer_ GetPointer (Py_buffer *view, Py_ssize_t *indices)
Z 0] A view W] indices7} 7181 7] = W 2 8] 9 9L 7FAF UL indices= view—>ndim Q1€ A 9]
W g2 7he] Ao it
int PyBuffer FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufoll Y& AL H len WO EZ viewZ BAMG YT forres 'C' EE 'F(C AEY EE 2 EY AE
d =ML AFUTh At 00] WHEhe 1, o7 e 10] Elaca=Rniag

int PyBuffer_ToContiguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)
srcoll A len VIO EE bufoll 4 RS2 BAULH orders 'C' B 'F' T 'A'(C 2B Y
wrTedand $4 EEE S DA deuth 450 00] wheke 1, o 27} gl -1
o] Wk U},

0] 3‘:}-{}\— +~ len 1= src->len O] @ /éﬂ ?ﬂ]—q D]’

void PyBuffer_FillContiguousStrides (int ndims, Py ssize_t *shape, Py_ssize_t *strides,
int itemsize, char order)
strides Hﬁoﬂ% X 24T ulo]E £ 0] R shape & & A< (order”} 'C' A C 2E}Y, order 7}
FrE ZET AT WG9 v E AETte| =2 AUt
int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly,

int flags)
readonly || Wl 2 7] 7FsAl o] DA len 3719 buf & =& 3t = A| F A} (exporter) o] T 3+ ¥ 5
24 AHFUh buf = £ 3 gl vlo| EY Al I AR A g Yth

flags Q7= 24 9= YeEbd U o] ke buf7F ¢l 7] -8 082 A A= AL PyBUF_WRITABLEO]
flags®ll @i%ﬂoi OW °}° W, 34 W27 A 3= = viewE A F YT

A F3HH, view->0bj & exporteroll W3t A A2 E AA3, 02 ¥yt 28X ¢ggod
PyExc_BufferErrorS 9273, view->0bjE NULLE A 14",5_]'14-3 -1 Wy o

o] =7} gethufferproc®] DX 2 AR A, exporter 7} A& 3F= (exporting) A A 2 A A = of of 3} 11,
flags= T A & XHE A of of ?JM th. 2¥ 2] 920 exporter 7} NULL ©] o] of g T,

77 S22 HI Z2EE

B A 3.0%E 7 A

o] g ol 200 A “H2 ¥ 7 EEE%” APIL &7-F o]l Ut sholx 301]/‘1 o ZEEFO|HE
TASHA EA R 2x ZE o] A5 FA SIEF FrE2 oA =S Uh olES MY 2R EZE
ST g 9= ?ﬂxl”} ﬂiﬂﬂxﬂj—@ﬂ A Ao %Xﬂﬂ%‘—?t stk

webA, Pyobject_GetBuffer () (EEy* Yw* XYW T =5 A} L3+ PyArg ParseTuple () A4

&) E T=5to] QA g W 3§ 7PZ%£I’- W3 FE WAL =) pyBuffer Release ()&

E3hE Zo] FHU T

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
BN o2 ALY 5 2 97 UG wnel HA0] B Y EANS WA Th oy Atk
A A IHE FAF w3 A E Olia 2143 of It 4359, 05 WFFeLAL, bufferE W 2 ]
AR =Z DAL, buffer_lenS W3 Ao|E AATUTE o8] Ao, -1& ¥I3+3} 11, TypeError&
Cheoani=g

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Qele) Hole £ aket ¢7] A8 e Aol ek LAEE BT obj AR B
AZHE 217] 75 W3 QB 3| o]~ A Qs oF Futh A58, 0= WstaL, buffer S w22
A2 AR, buffer_lens W3 Aol 2 HAFFUTh ol Ale, *l% 33511, TypeError &
Cheoaniag
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int PyObject_CheckReadBuffer (PyObject *o)
o7t A A IHE ¢}7] 7hs W AEF o]2E AYeH 12 WUtk 29 oW, 02
ety o] e B AT U Th
o] = M E ThA L sl sk AL Sk, S & &t T A sk olel= JAE
FSAAI L. o8] R E oW Al PyObject_GetBuffer () S ARSI Al L.
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
27] 7 vl 2] S x| ol ek QA HE vkt th obj 1At G A2 E, &2 ¥ 3 ATH
Hol~E AP oF Ul AF3tE, 05 WHEel A, buffer & M2 8] Y X2 A AL, buffer_lens
W3] Qo] 2 AR FLch o Aol -1-2 W5, TypeError & 44 T th

74
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CHAPTER 8

o] 4o G4t 57 shold AR FoIAW ALH Utk TS5 A 2xA Fo| AN S AL 2
2re] opyl LIk 3ol 2 2.2 o4 A7) % Wk

AAHE S F FUTH oI Sol, AR ST AX) FAS W, PyDict Check ()& AHEFHAA
5. o 42 shel 4 AA He] “Eur AR 24

jf_l‘

P

Ax: o] ol AWshe Bos ADHE AAY G 50 DA AARAY, e FrE KA
AA P4 AL £ NULL S 152 U h NULLS AL v K e] A2 § ko] WA S
I 553 5 g&th

Aej=Z e H 7t =

8.1 7|2 4|
o] Bol A€ shold B A 2 A2 E AA Noneol T3] 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 stol W AT typedt 2L AA AU

int PyType_Check (PyObject *o0)
AA 07} 2 H AR A FAR D) AAEAE 2] F AW F2 BB E RE
B AR S Wy o

int PyType_CheckExact (PyObject *0)
AR 07} @ AA A, E2H AA ) AE Go] op W FL MBAFUTh TE BE 49 AL
wh gk o,

unsigned int PyType_ClearCache ()

i 23] AHAIE AUt A M B 28 vk gyt

unsigned long PyType_GetF1lags (PyTypeObject* type)
npe®l tp_flags WHE WA o] = $ 2 Py_LIMITED_APIS} 37 AH-&-517] 913 21 9]
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Utk A Ze 2 e shol A v Zholl AAF AN Aor BAH AW, tp_flags AHA ol thak
BA| A= A BHE API -‘?_7} o}y,

WA 320 F7h
H 34004 W7 W2 o)Al long©] oty unsigned long YUt

void PyType_Modified (PyTypeObject *type)
W3 TA0 BE AE Fo ta R A4 ANE FERZ T B =l REY o
25 FFoR FAL S o 5 E :‘ZEOH ofF &yt

int PyType_HasFeature (PyTypeObject *o, int feature)
@ AR 07} 715 feamre® A 22 VAL § /)5S B vlE T2 EAF U

[>
iy
)

int PyType_IS_GC (PyTypeObject *o)
P AA <& AE7)0l e Ads 2F5t oW FE wsdyrh oA ¥ S
Py_TPFLAGS_HAVE_GCE ZAAFEUTH

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
aZbbo] Al B o] FE vkt

o] &= AA B Pk AAYTE &, _ subclasscheck_ () 7Fboll tiafl E25 A 54
t}. issubclass () 7} 85t A3 22 AALE 589 Pyobject_IsSubclass () & &1
Al L.

PyObject* PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
Return value: New reference. & A A2 tp_alloc €F L Y3 vt A2 7]. gfo]H 9 7| & w2z
G AUSE AHE St A dAEHAE detal BE W8S NULLE 2733 o

PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. & A2 tp_new ©F 2 93 ¥t Agl7]. €9 tp_allocEE S

AF23Et A A AEHAE U}C [BR=

int PyType_Ready (PyTypeObject *type)
2 AR S U, 2738 gragu =
o] hp = Fo Hlojx ZHY oA FEHH S5
WhEhelal o 9] 5 A4 o

void* PyType_GetSlot (PyTypeObject *type, int slot)

9 A7 of th3) o) v 4 =& 5% of P e
T AT A 0L WL, 9.5 A -12

e el

AR S0l A% B ZAS DRI, AL avLLo Y Sol oskol At $41
FEAA G W52 SEAASE UL S A o2 A% FANE A A

g4 oz A= P
slot 719 7158 ghe PyType Slot.slotg FEFHAIA L.
npe©] ) Fol okl o) 9] 7} AU T,

WA 349 F7}

HE = o AHEE YT

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. spec 2. 2 ¥ & AA S 2+E 1 wtE st} (Py_ TPFLAGS HEAPTYPE).

bases 7+ T2 o] W, AAR 7 o= 220 g BE Fo] Wol AP0 TP

o
ol
o
4>
o
=y
rr
s}
ok
o
o

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

o] &= ME-E Foll PyType_Ready ()& EE&3th
WA 3300 27}

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. PyType_FromSpecWithBases (spec, NULL) 2} 55§

IJ
-
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PyType_Spec
FEE O EEAE L]
const char* PyType_Spec .name
& 9] o] &, PyTypeObject.tp_names AR 3= o AFRFH U Th

int PyType_Spec.basicsize

int PyType_Spec.itemsize
Al x2®" A9 F7| (Hfo] E), PylypeObject.tp basicsizel} PyTypeObject.
tp_itemsized AR st= ol AHEH UTH

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

Py_TPFLAGS_HEAPTYPE = #H a2 7t A A = o A A % o o,
PyType_FromSpecWithBases () 7} A5 Lo 2 ZHY 21 & AT UL}

PyType_Slot *PyType_Spec.slots
PyType_Slot FZA 2] 4. 5+ X7 {0, NULL} ol o3 FE Yt

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

int PyType_Slot.slot
<= 1D.

£33 IDE F+ZA PylypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods % PyAsyncMethods & B X o]Eo py_ HFAE £ o]&S
AHE YT o & Eol,:

e PyTypeObject.tp_deallocs A7

1= Py_tp_dealloc

It

e PyNumberMethods.nb_addZ A %l+=Py_nb_add
e PySequenceMethods.sq_lengthg A
t}2 BT = PyType Specd PyType_SlotS AF&35te]l AA S 4 95U h
e tp_dict
e tp_mro
e tp_cache
e tp_subclasses
e tp_weaklist
e tp_print
o tp weaklistoffset
e tp_dictoffset
e bf _getbuffer
e bf releasebuffer

Setting Py_tp_bases or Py_tp_base may be problematic on some platforms. To avoid issues, use
the bases argument of PyType_FromSpecWithBases () instead.

void *PyType_Slot .pfunc
29 doke @YU PR o RS Gl e EA YUk

NULLo] o}d 4= 5yt
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8.1.2 None ZHZ|

Noneoll 8} Py TypeObjects 3ol M/C APIO| A A =&% A 945U TH None2 AZFE 0| 7] ufj &0
(CA A ==2 AFL31A]) AR ofo|HIE E]| & AALS= Ao 2 B3t} 22 o] 8 & PyNone_Check ()
247} els .
PyObject* Py_None
2te] FAZ Lebl = sho] # wone AR AU Th o AR ol WA =7 figruich 2 A2} B
3of T2 A4 S} v} AR = 1 2l sh oF T o
Py RETURN_NONE
C 3% ol A Py NoneS WHFSHE 218 SukEA A2 FUTHE, Noned] F2 848 Z/A7 1

ukskghu o).

EA5E 499 3719 “long” A4 AA = FHFH YT
2] Al, th -2 2] PyLong_As* API& ARt 8 & & Q& (return type)-1& W&yt 2%
= AASHH Y PyErr Occurred ()& AHESHY Al L.
PyLongObject
o] Pyobjecte] AH 2 stold A AAE Uebd Yt
PyTypeObject PyLong_Type
o] PyTypeohject AAE A% o] 4 B epdUth o] AL o] @ A29] int 9} 2L
27 e,
int PyLong_Check (PyObject *p)
AAL7} PyLongObject ol PyLongObject & A B & ol g &gt

19

int PyLong_CheckExact (PyObject *p)
Q12 7} PyLongObject Ol A B PyLongObject®] A B o] ofyH

o
r]I
rigt
i)
A
v

PyObject* PyLong_FromLong (long v)
Return value: New reference. v2X-¥] A PyLongObject AN E Wr&3} A}, A9 5 NULLS HH3)

ok,

AR TEL 59 256 Afole] E Ao el A4 AR ) WAL
5T UER AR RS /) E AR o e Faw v Utk meb 19 ghe
Fuich. oju) sho] ] F2-S Qo= 4| ¢S A0 T FHHF LT 1)

PyObject* PyLong_FromUnsignedLong (unsigned long v)
Return value: New reference. C unsigned long o 2 X E] A PyLongObject A& ¥F&+3} A |,
A3 3} NULL-S Wk Th

PyObject* PyLong_FromSsize_t (Py_ssize_t v)
Return value: New reference. CPy_ssize_t 25 ¥ A PyLongobject 2 A& ¥l&3t AL}, A 54
NULL<Z S oh

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 25-E] A PyLongObject 21| & W35t A U, A 9] 31 NULL
= W ok

PyObject* PyLong_FromLongLong (long long v)

Return value: New reference. C Long long 2 2 5B A PyLongObject AR S vt&3 A Y, A9 st
NULL-S ¥H&-shy o}

PyObject* PyLong_ FromUnsignedLongLong (unsigned long long v)
Return value: New reference. C unsigned long long 23X ¥ A| PyLongObject AAE wEla}t

At A et NULL S kg o
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PyObject* PyLong_FromDouble (double v)
Return value: New reference. v A4 82 0 2 B¥] A PyLongObject AAE wrEst Ay, A9 5t4A
NULL-S 9HeHghU oh

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str2] A9 3k2 7180 2 31 A PyLongObjectE Wiskshy . 14
& based] A4 (7150) ol whek &) A Ut} pend 7} NULL ©] o} W, *pend+= S22 A 9] Fof] 2=
A AR ZAE 7l U th base7} 0 0] ¥, str- integers 7 o] & AF&- 3 A] 3l A Ut o]wf, 00] o
ARG A8l 02 ValueErrorg WA AU T base?} 0 0] ofY ™, 22} 36 ALo] o] 9l of o 31,
BAE ::L_"’L‘L‘/] ot A T X ARG A FA U A Aol o @l ES FAIF U S A}
9o ¥ valueError 7} WAy gy o}

Q. o.

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int base)
Return value: New reference. U T E A A| A5 dho] W Agh oz HEsh T}

Deprecated since version 3.3, will be removed in version 3.10: o] A 2~E}Q4 2] Py UNICODE API9] Y& ;
PyLong_ FromUnicodeObject () & AFg3l= A0 2 AAIANAIL

PyObject* PyLong_FromUnicodeObject (PyObject *u, int base)
Return value: New reference. A4 uoll J+= FUIE A A|F2E dho| W A gto g WM3hst

Ytk
B A 3.30]] 7}

PyObject* PyLong_FromVoidPtr (void *p)
Return value: New reference. X9 E pZ K E utold A4 E Wi Yrh
PyLong AsVoidPtr ()& A&t Agghol A 233 5 g5 th

long PyLong_AsLong (PyObject *obj)
obj9] C long 82 WUt} obj7} PyLongObject® QAAE A7 of U™, (Jthd) H A
_index_ (OY__int_ () HIAEE S$E3}9 PyLongObject & M3},

0bje] Zko] long el WS Mol hd overflowError S ¥ A Z Y th.

oflg] Al -1& WUtk 2542 A At ™ pyErr Occurred () & AFESHIAl L
WHA38ANA WA AR = 9o index () & AFSFUTh

WA 38EE HA:__int__ () AL A YHYTH

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obj® C long ¥ < WUt obj7t PyLongObject?] IR A7E ob |, (UTHH) WA
_index__ ()Y __int_ () HIANEE &3 PyLongObject 2 WA

obj 2] ko] LONG_MAX X Tt} I A1} LONG_MINX T} 2Fo W *overflowE Z+ZF 10| -1 2 A A3
-1 WS 23 A ko, foverflows 0.2 ARG Th THE ol 9] 7} A SHA FoverflowE
002 dAsta -1 Zro] vk o}

49
o g] Al -1& 33Tt BEAAL A ASE W PyErr Occurred () & AHEIHAIAI L
WA 380A MA: AFEE 4 QO™ index_ () § AFEFUY L

WA 3SEE A _int_ () AHE2 HAFHASFUTH

long long PyLong_AsLongLong (PyObject *obj)
0bj2] C long long S YWI3SHU T} 0bj7} PyLongObject?] AIAEH A7 oUW, (A ThHE) WA
_index_ (OY__int_ () HIAEE &3} PyLongObject E M3 T},

obj9] 3%l long long®] W9 E oUW overflowError& S A Y Th
o] Al -1 wtstth RS A S A AW PyErr Occurred () S AR Al L
WA 3804 WA AT 4 Q1o __index_ () E AHEFUTH

HWA3SEE FHA:__int_ () AL HAH A5

Hl
ro
Al
)
rlo

long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)
obj®] Clong long ¥ H]—ﬂ-?}\/]l’/} obj7} PyLongObject® AAAEHATZF oYW, (QIthH) HA
_index_ (OY__int_ () HIAEE &3} PyLongObjectE M3 T},
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obj2] ko] PY_LLONG_MAX X T} T A PY_LLONG_MINK T} 2Fo A, *overflowsS Z+ZF 10|} -1 &
HABT -1 NEFUTh 187 oW, Soverflows 002 AU ChE o 9] 7} g
*overflows 0 0.2 A8l -1 F4 9 o] vk th

el Al -1 WUtk R3S A A PyErr Occurred () S AFR A AL L.
B A 3.20] F7}.

WA 380 A AFEE ¢ Q1o index () & AR EYTH

WA 385 E A _int_ () AHEZ HAH AT U

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong®] CPy_ssize_t TS ¥I3SHU T} pylong-S PyLongObject? AAE Ao of gt}

pylong®] Fxol Py_ssize_t 9] W& HojUd overflowError& WA Yt}
o2 Al -1 & ¥} RS A ASHE Y PyErr_Occurred () S AFESHA Al L.

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong®] Cunsigned long 82 wt&gU ). pylong-S PyLongObject ] QA2 E 2o of skt

pylong®] gkol unsigned long®] W& ¥ oUW OverflowErrorg HAA U T

o #] Al (unsigned long)-1< WUt RS AES A ASH W PyErr Occurred () & AHE
412

size_t PyLong_AsSize_t (PyObject *pylong)
pylong® C size_t AL W33t} pylong2 PyLongObject?] Q1A E Ao oF gt
pylong®) Zko] size_t o WY E BloJy™ OverflowError& WA U T
olg Al (size_t) -1 WUt RS S AASH U pyErr Occurred ()& AHESHAl L.

unsigned long long PyLong_AsUnsignedLonglong (PyObject *pylong)
pylong®] C unsigned long long WS Wt} pylongS PyLongObject ] AAE A ook
3o,
pylong2] kel unsigned long long? WY E BlojUW overflowErrorS YA A Yth

=
o 8 A] (unsigned long long)-1 & ¥r3& 34y o} EoAds AAsEE
PyErr Occurred ()& AE3HI Al L.

WA 31014 WA 29 pylong= ©] Al TypeError 7} obU gl OverflowError & WA Y T

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
obj9] C unsigned long 32 ¥FEgU T} obj7} PyLongObjecto] AAAE A 7F of U™, (U Th
W) WA __index_ ()Y __int_ () WHINEE Z&3}Y PyLongObject E HEF T
obj2] Fol unsigned long® WHE Hlojyd, I 7k 2 EF ULONG_MAX + 1 3HU-& whakg
e}

o #] Al (unsigned long)-1< Wit RS S Al ASHH Y PyErr Occurred() & AFE

A L.
WA 38004 A A 4 Mo index () E ARERYTH
WA 38EE FHA:__int_ () AFRL HAEH UG T

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
obj2] Cunsigned long long ¥ WwradUt} 0bj7} PyLongObject®] QA2 A7} oL HE,
(otd) WA _index_ ()W __int_ () INEE E&5}to] PyLongObjectE A&

obj2] ko]l unsigned long long® WHE Hlojyd, 7 e 252 PY_ULLONG_MAX + 1 3
218 AT o

o 8 Al (unsigned long long)-1 <& ¥F3 3 4 o} 245 AAstHHA
PyErr Occurred ()& AE3HI Al L.

WA 3804 MA: A} 2290w index () = AF&3Th

WA 38EE A __int_ () A2 FHAFHAFYH
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double PyLong_AsDouble (PyObject *pylong)
pylong®] C double £ WrEsU T} pylong2 PyLongObject?] Q1A El Ao oF ghu T,

pylong 2] Zko] double o] W& ¥lojyd OverflowError& A Ut}
o 2] Al —1.0L wtEshth RS A S Al A W PyErr Occurred () S AFE3HAIA] L

void* PyLong_AsVoidPtr (PyObject *pylong)

slol W 7b¢—pylong§_’,_ Cvoid ZAEZE HIT UL} pylongS HEE 4 glO ™, OverflowError
ZFAEtY T} o] A& pyLong FromVoidPtr () 2 WEo X ghol s A vt A& 4= 9l = void

EAEE A4 HE 2ol BdFTh

o8] Al NULL-S WUttt RS A S A At ¥ PyErr_Occurred () & AFE I Al &

822 Er|H Ak

il

Sroldo|A gl e Aol 4o Felag FUD L, by Falsedt by Trueths ¥ Al Y2
ALY meh A A4 B AR Bet Reo 489 FEUth 218Y e Az s A48T

F Ut

int PyBool_Check (PyObject *0)
07} PyBool_Type ¥ o] & S FUth

PyObject* Py_False
sl ralse A4, o] AR WA} YTk B2 A5ot AP A= T2 AR 9} v} A7A 2
#) 28] oF LTk,

PyObject* Py_True
gpold True AA. o] AA= WA =7 syt 2 Slo s E tE AA e np7bA =
A28l oF LT,

Py RETURN_FALSE
F4ol M py_False® WA, 2 A54E 4 P3S4 YU th

Py RETURN_TRUE
F4ol A Py_True® WML, 22 A2 A A5 S AU

PyObject* PyBool_FromLong (long v)
Return value: New reference. vo] =23kl W2}t Py_True Y Py_Falseof thdlk A} FZE vk},

8.23 £3 A4 A
PyFloatObject
o] pyObjecto] B P stol 5 &4 A E eyt
PyTypeObject PyFloat_Type
o] PyTypeObject AXLFAE ol FF 273 & Ut U o] AL sho]d A ollA
float 9} 2 AR Yth
int PyFloat_Check (PyObject *p)
QIA}7} PyFloatObject W PyFloatObject A H & o] 22 vk}
int PyFloat_CheckExact (PyObject *p)
QIA} 7} PyFloatObject o)A ¥k PyFloatObject AH L2 olyyd & ¥kashy

=l
PyObject* PyFloat_FromString (PyObject *str)
Return value: New reference. str2] A4 3k 7|9t O & pyFloatObject AAE W& AL
NULL.

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. v25-¥] PyFloatObject AAE W& Ay, A 9 51H NULL.
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double PyFloat_AsDouble (PyObject *pyfloat)
pyfloat °] Y&¢] C double A WYt pyﬂoatﬂ ol RF 24 A
__float_ () WA =7} AL, pyfloarE ﬂoatE HEst7] sl o] WA=t ‘?ixi A== ‘45}.
_ float_ () 7} AL H A ko™ index_ () 22 YAIFTYTE o] A==
< WSt ER, pyErr Occurred ()€ Z& 3819 011 fﬂ £ sl o .

WA 38014 M7 A8 R 4 9leW _index_ () B AHSTITH
double PyFloat_AS_DOUBLE (PyObject *pyfloat)
oz AAF Qo] pyfloat &) W-82] C double ¥ S ¥F3Hg o}
PyObject* PyFloat_GetInfo (void)
Return value: New reference. float®] F A=, 2 5=k, F DA zgkoll & AR E 3}k structseq A2HAE
EelF). ot 32 float.nE AL G oH U o,
double PyFloat_GetMax ()
A %3 7153 {3k float DBL_ MAXE C double & ¥I3}H

X,
_I\I
2
N
-~

O
_‘_4
£
R

1:1

=)

d
<
o

double PyFloat_GetMin ()
Z] 4 A3+ 3} (normalized) 9F2] float DBL,_MINE C double & ¥I3}+

E?i’
°
O

int PyFloat_ClearFreeList ()
float A 2= (free list) < v Uth AT 4= gl= G =

o
i
it
r]i
r (|
L
°
o

[o0]
N
SN
Jo
B>
4>
N

‘_I\’

U2 C APIOI A 2 o 5 7lo] ThE Wo= AP Th shibs shold Zz 3o
oL, ThE Sl AR B4 e U C P2A QUL APLE § 714 R E
A o

NLI
@ M O,
ol (i, %,
4 g 12
30 2 fa
rlr i b

o 18 >
4 2

)

jul
i

CRZMEAML Ea

A W2 o] F2AE WolE ol ARE WEete e ZAHE 3 R s Hhe gre
2 e Yrth o] &= APL A Ao A Y& YTt

Py_complex
SOl Bas AR 9 ) HPE C FaA. Had AANE BEL GRE FHE o] Yo
T2AS JY == 2Ygto A A5 Ag o ohe 2ol FoF Uk

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

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
CPy_complex 8 & M3t 7+ B4 2 w3y th

Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
C Py complex £AE AL T B as0] Ao] & wHagh T,

Py_complex _Py_c_neg (Py_complex complex)
CPy_complex 8 -& AH§3t] H A4S complexd] &2 Fh= WHEHg U oh

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
CpPy_complex 2 HE AL{3lo] F B4 F& wh3shyrt].

Py_complex _Py_c_quot (Py_complex dividend, Py wmplcx divisor)
CPy complex BHE AF23to] F B A5 B2 vkstshth

divisor 7} null 0] |, o] WA == 0L ¥I36t 1, errnoS EDOMC 2 A A s T}

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
CPry complex 8L A3t num exp ASAFL 93t}
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num ©] null ©] 31 exp 7} F2] A7) of W, o] WA E&= 02 WHEslal errnoE EDOMO E A A 3

e},

mol¥ HMZ M| Bas

PyComplexObject
ol B AAE Uehl= Pyobject o] A H @
PyTypeObject PyComplex_Type
o] PyTypeObject AABAE vlol A B4 38 vepd Ul g AE2 complex 9} 22
A7 U,
int PyComplex_Check (PyObject *p)
Q12}7} PyComplexObject U PyComplexObject] A H ol & Hk3l3

ful

o
<
Iv)

int PyComplex_CheckExact (PyObject *p)
QIA} 7} PyComplexObject O] A ¥k, PyComplexObject®] A H 73 o] ofy™ & vigshyc}

PyObject* PyComplex_FromCComplex (Py_complex v)
Return value: New reference. C Py_complex 322 MZ-& dlo]H B4 4 A E vb5 Ut}

PyObject* PyComplex_. FromDoubles (double real, double imag)
Return value: New reference. real 3 imag 2 M 28 PyComplexObject AAE ¥F&+gh )

double PyComplex_RealAsDouble (PyObject *op)
op2] A4+ HE Cdouble & HE&g UL}

double PyComplex_ImagAsDouble (PyObject *op)
op? §|FHE Cdouble Z W th

Py_complex PyComplex_AsCComplex (PyObject *op)
B 45 op9 Py complex Zk2 ¥isshy ).

op7} pol A F 4 A7} b ARk __complex () MM EZL IO, o] WINEE WA opE I}
ol Bag Az A EE I =S TE5F Ytk __complex _ () 7} 72:«151 A ekgkod
__float () EHAFYUL. _ float ()7} A=A egtewd _index_ O 2 Ao
Afstd, ol M EE-1. 08 ARPOR HWPUMD}

WA 384 WA AL 4 Ahd _ index () & AMEFUTh

8.3 AIREA ZHA|

Az AR o D@ DA Aake o)l ol A = P Th of Aol A shol 4 dejol nf-& 54
TR A A2 AAE Y h

8.3.1 HIO|EX ZHK|

ol S HtolEG i/ Mrt Ao wf vio]E o] opbd w7 M & S 55 TypeError & U4
A7
PyBytesObject

o] Pyobject?] A B &2 slo| A nlo|EE AA| & e U
PyTypeObject PyBytes_Type
o] PyTypeobiect o] Q1A 5ol A ulo] £ 8L LhebdU ) sl A A1 29) bytesoh 22
271 ) o,
int PyBytes_Check (PyObject *o)
A7 o7} vRol B A A o) A} o] E A W] AH B Al aEaw e ulagh o).
int PyBytes_CheckExact (PyObject *0)
A o7} vio] E A AA o] A ¥k vlo] EA o] A B §

1o
ro
[>
i}
[>
rlr
i)
°
)
m
filo
rlI
o
r
A
v
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PyObject* PyBytes_FromString (const char *v)
Return value: New reference A3t oz v EAL L EALES Zh= A vlo| EE AA & W
A3 5H ¥ NULL S RESHEHY 1:} o 7} ¥ 4> v= NULL o] ofujofof ?J"/] h 4 7\}5}1] syt

PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. /33318 Zko] v 22149 B Al o)1 Ao 7} len?l
u1ghe} 31, A3 51 NUTL S WHEE T vk NULL ol |, vl B A A 9] U] 8-S 271 3}E A ek

ge}.

PyObject* PyBytes_FromFormat (const char *format, ...)
Return value: New reference. C printf () -2E}< format =X L3} 7HA 74 9] QRS HbopA, Ao}
sho] 7 whe| E¢ A7) 2718 A4FekaL 1 okl ghol U E vhol £ AR & WA T A1u
QAA}= C 7 0] o] of 811 formar £A Lol A= £ FAST B3] o) L alof T 88 =
=9 B g7} 24U th

&stal,

LA =4
%% n/a 25 E % A
$c int g vlolE, Cint2 2P Ut}
%d int printf ("°/d" ) o =5y ct!
su unsigned int | printf ("su") &} 5 CHT
$1d long printf ("$1d") & S5 }]
$1u unsigned long | printf ("s1lu") & 5]
$zd Py_ssize_t printf ("$zd") o} TS chH!
Szu size_t printf ("$zu") & ESIFYch!
%1 int printf ("s$i") & F5Ych!
$x int printf ("sx") & ==Ykt
$s const char* d.zz CEx+ BH o,
Sp const void* CxAHY 163+ . WL pr 1ntf7]—01 H AFE
WEAlol Aagle] BlE 8 0x 2 Al Fghe] BT AS
A& stal= AL printf ("sp") & FSF U
A4 4 gt TY FAE £ BADE] UoiA) Sio] BE A3 ARlo) Tk B A w5,
F7} AR A H Y,
PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)
Return  value: ~ New reference. A3s F ALY AAE FHIAYE AL AYgstE

PyBytes_FromFormat ()3 Z+4Uth

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. W3 T2 EFZ S 78 3l= A A 02 vlo|EE 82 ¥H3g ).

Py_ssize_t PyBytes_Size (PyObject *0)
ulo] £ 23] 09] Qo] E vk T,
Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
2] A Q= PyBytes_size ()9 AR P4,

char* PyBytes_AsString (PyObject *o)
0%) U8l U3 % B E MAFULE EAE = Len (o) + 1Mk =R FAH 02] 2 w32
Zhe) AUtk W3 e] v e vlo] E thE d (null) Hlo] EVF =R ol ARl A ddUth
AA| 7} PyBytes_FromStringAndSize (NULL, size) & AFR3}e] W2 W&o 3 A7} o}y
Ao olHE FANA= ¢ FUth @3S fAHA= OP AUt 07} HPO] E G AA 7} ob M,
PyBytes_AsString ()& NULLE ¥F8é} 1 TypeError & %/‘@1\] 24Ut}

char* PyBytes_AS_STRING (PyObject *string)
o #] AAF Q= PyBytes_AsString () W3R § A

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
2 A buffer 2} length= A obj 2 - 8 U8 93}

R4 A2 d, u,1d, o, zd, zu, i, x) ol A: 0-3 8 Ze) 2= AUEE AAHA=E FFS v Uch
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length /A NULL o] ¥, who] EQ A & )48 d vl 28 T 4 uith wof TR ThE Gt

-1Z WE3tal valueError & S8 A Z U T

buffer = 0bj©] W5 151 & 7he] 7] A = =6, Zoll %7} 9 uhe] =7k E3HE U T lengihofl = 3 A

5 th. A7} pyByces_Fromstringandsize (NULL, size) ¥ A§3} U3 wEoldl
$7bopU T Hl OB & A AL < FUTh FRL AAHAE BT o7l ool =L A

7]- ol W PyBytes AsStringAndSize ()= -1& HF313} 10 TypeErrorE WA A ZA U Tk

B0 3,594 W 7: o] Aol i, whol =& A Ao W uhe] =7} £ 35 o] 908 TypeError 7 AW
Suth,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

bytes || newpart ©] H]*‘la S22 A vt EE AAE #bytesol]l R UTH TEATF AN FE2E & F
FU . bytes] oA Frel ﬂ]fﬂ Fx2E FAUT A AA 7 S0 5 Lo, bytesol] Th @ o

Tz o3 WAL *hyres?] T2 NULLE AAFUTH A2 A7 A F YT

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

bytes Ol newpart2] W8S Q&< A vlo]EF AR E *bytesoll WU Th o] WA newparte] I
E AU

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

“ERT Yo E BEF5ta vto]EE A S A7]E WA St . 4] MR vl EE AAE
W5 w2k AL S AL bytes 7 o] o] T2 9] ChE B Hol LA 92 5 YTFE AFE A TRAIA 2.
A vho| = AR S| F2 A5 10] obd 1] o] A B BEFE AL o &AL /| vhol=
AA Q] FAE value(W €L 72T ¢ IS UH 2 AGsty, 9at= A I 7 ALYtk A2
S, hytes s 717]71 AT whol = AAE 2A 5 3 0] BT L Tk hyies] 74 Q2 gt
OE % Quich Aol AT, shyiesc] I A eh vol =G AAL T AL 1, Hoyies 1
NULLZ A A% 11, MemoryError 7} A A= 1] —1 0] wkag vt}

8.3.2 HIO|E HHY ZHX|

PyByteArrayObject

o] Pyobjecte] A B &2 3}o]# bytearray A A& EFH U T

PyTypeObject PyByteArray_ Type

o] PyTypeObject A 2~E 2= ulo] A bytearray &2 YEFY Ut} Ttol# A&9] bytearray 9}
2o AR U,

s ZAlojlaz

int PyByteArray_Check (PyObject *0)

2 A 07} bytearray 2 2| ©] A 1} bytearray & 2] A H & oA AW 2 wistshy o},

int PyByteArray_CheckExact (P) Object *o0)

Rl X
|

A 07} bytearray 2} 4| ©] X] 2k, bytearray & 2] A H & A2 EH A= ofyy 'y S whEgyth

AP| &t

PyObject* PyByteArray FromObject (PyObject *0)

Return value: New reference. W 3 Z & & F-8& T3 3= 422 AA (o) ZFHE A A A -2 bytearray
A7 S el 5,

PyObject* PyByteArray FromStringAndSize (const char *string, Py_ssize_t len)

Return value: New reference. string=} 1 Z ©] (len) 2 5] M| & & bytearray 2 A & W5t} A3 519,
NULL ] §EEHg Ut

PyObject* PyByteArray_ Concat (PyObject *a, PyObject *b)

Return value: New reference. B}°] E ¥l g a &} bE o] o] o] | &2 bytearray & ¥F2H g T}

Py_ssize_t PyByteArray_Size (PyObject *bytearray)

NULL Z &5 &A%t X byrearray 2] 3 715 WU T}
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char* PyByteArray_ AsString (PyObject *bytearray)

NULL 3 18| S &1 2k 5 bytearray ] W& char v @ 2 Wk gty ot vhhs] = ul dofl = 34 of &

o @ who| =7} 2 7kE Uk

int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
bytearray®] W5 ¥ ¥ 37|15 len o & Z AT}

3=

MIEE SEE A A2 Yok ZAHE FAsA Stk

char* PyByteArray_ AS_STRING (PyObject *bytearray)
PyByteArray AsString()e "l3Z 2 ¥ A.

Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
PyByteArray_ Size () Wz =Z v A.

e 88 Sl 14 &
= X9E ]—128 256 = 65536
= 1114112 (A A v‘/]:”:

Py _UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE * representation is deprecated and inefficient.

o] A API2} A API 7+e] Ato g2 A3, FUIZE AR = o] v o et YR8 o g = 73] Abe) 7}
g 5 ds5rth
o “TFWH A (canonical)” SUFE AA = H X5 A L ST E AP o & WS A 2 E AH JYth
THoAA gt M EEAU FHES AU H
e “HAA” FUZE A= HAH API = 3t (WA S pyUnicode_FromUnicode ())&
&3l RbSoj A3l Py UNICODE* &R E?‘:?}HE} T2 APIE 5317 Ao o] S0 o3
PyUnicode_READY ()& &&3)oF &t}

lrl =20

b el A SURE AL 72D APL} 3 Fhol 1 31200 A AAFUTE T o] $x BE fUT
A7 A7 o BUTh AHA 3 4 B PEP 6238 FZ 514142

T2 Jtol oA FUZE A AHEHE 712 FUIEE A4 AU
Py_UCS4
Py_UCS2
Py_UCs1

E, 164
twﬂﬁﬁﬂﬂf%%%qiEtﬂaﬂﬂﬂﬁhdmgmwgﬂﬁﬂﬁﬂ

Py _UNICODE
o] AL ZHEZo el 168 E o] 320 E ¥ 9l wchar_t 9] typedef J Ut}
HA 33004 HA: o] A WA A, o] 212 U= A] o] # o] “UY 2% (narrow)” U “2}o] = (wide)”
FUIZE=E WA F o= AL A=A ulet 16H]E Fo| 328 E Fo| A5 Th
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PyASCIIObject
PyCompactUnicodeObject

PyUnicodeObject
ol pyObject A H 52 Fo]¥ FUZE AAE YUt A EE A7, #UZE AAE
A el BEAPL§47) pyobject RAE & F ot Mestre A4 Ags A e & Hyh

WA 330 7}
PyTypeObject PyUnicode_Type

o] PyTypeObject A2B A= Fho|H FUIE FE eI YT Tlo]# I =0 str22 =5 F
Ut
Che AP A 2 & C ol o] WhE AALE 2B 5T fU TS AR ] U 97 28 ol g o] A

25 H A S dUth
int PyUnicode_Check (PyObject *0)
AR 07k FURE AH o) Ak FUTE A B o] dlAE 20| FE wlakgh ),

int PyUnicode_CheckExact (PyObject *0)
A7 07k Ho T AR ] A ¥ A1 G AT ATE oh W 22 R o
int PyUnicode_READY (PyObject *0)
FAE AA 07F “7FH A (canonical)” FH QA A ZA T
X831 Aol B2 7.

[*]

122 ofefoll A d AM a2z

AT A 0L W, A Al o9 8 A EA 12 BB, 53] e Be] Assu
g K gBhe )

WA 3.39 F7%

Deprecated since  version  3.10, will be removed in version 3.12: o] APl &=

PyUnicode_FromUnicode ()& A A AQ Ut}

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *0)
FUIE ZAEe] ol & ZE ZJAER WYtk o= “5f ¥ 4 (canonical)” £ U E
7 o] of Ttk (A AVA U Th,
B A 3.30] F7}.

Py _UCSI* PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2* pyUnicode_2BYTE_DATA (PyObject *o0)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *0)
AH B2 BAAE 98] UCSI, UCS2 == UCS4 A4 o7 7|~ E A 78 A (canonical) F 3
°ﬂ 1‘41 St A& &gty 7 A (canonical) E o] EHFE X 7] AR AAEA] ¢kH Y
th; PyUnicode KIND ()E AH&3to] SulE 322 E AHGHAI L. o] A AAN 2387 Aol
PyUnicode_READY () 7} &5 ¢ o] oF &)t}

¥ A 3.30] F7}.

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode KIND () W32 29 ZFS wi3tshy ot

B A 3.30] F7}.
Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND = H| X & 3]
Utk

int PyUnicode_KIND (PyObject *0)
ol $UFE AR vl ol E] & Aot o] AHg e #
/\]—/\ (H = 7]'1‘6]—/\]/\]_._) = -6]_14_& H}ﬁ—ﬂ'qt} o=«
ST (AL 2o,

WA 3.30] F7}.

o vlo] E =& UE}Y = PyUnicode <
2

2}
T+ (canomcal)” g3 S FE A o o]:
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void* PyUnicode_DATA (PyObject *0)
YA FUZE ¥ ol ot void ZAHE &3 Yth o= “5FH A (canonical)” £ ] FUIE
AR o o Ut} (AAFSHA] k5 U Th.
B A 3.30]] 7}

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
T+ A (canonical) & data(PyUnicode DATA ()& A2 7)o Ut o] 3 2= 2AA AA}
(sanity checks) & 3 31 4] Qo] FZ oA AHE-317] 98 AYUth TEA=THE IR T E A
AL ) 2 kind 73 data ZOVE]E 7| A] 3l oF U TE index= EAFE 2] oldl A (0 A A1 ZEU )
o] 3 value= 3 9] %o 1% of of S A} L= m= gheu o,
WA 330 27}

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
T+ A (canonical) T3 data(PyUnicode DATA ()2 L2 U Z)Aq Z= ZAEE ¢
£ (ready) S & 0] 45 ] k5 Ut}
B A 3.30] F7}.
Py_UCS4 PyUnicode_READ_CHAR (Py 0/7i€ct *0, Py_ssize_t index)
“I ¥ 2 (canonical)” & o] o] oF 3=, FUTE AA ool A EALE J5UTE oI A% 71 & 3
ST} PyUnicode READ () BT} E-&4 0] ®olHuth
B A 3.30] F7}.
PyUnicode_MAX_CHAR_VALUE (0)
“7F 1 A (canonical)” @A 0] o oF B}, 0F VINEC B T E FAE S M= U AP A Z= 29
EE NSt o] 2L I ZARA o] A uk FAE S o]HH o] E 3t ZART &84 YYrth

B A 3.30] &7}

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

xfy
°
=
sV
>

Py_ssize_t PyUnicode_GET_SIZE (PyObject *o)
AR E Py UNTCODE 232 78 T 9 2 viskshyctt (M2 Aol AL 2ukg 7 a3k
th. ot AU E A of of Ttk (A VA g5 Th.

Deprecated since version 3.3, will be removed in version 3.12: o] 2~E}¥ §YFZ = APIe] R U},
PyUnicode GET_LENGTH ()5 AFg&3Fo] ulo] 1d o] A 31 Al L

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)
A A H Py UNTCODE 32 7|5 vHlolE &Y & vidstt} o= Y I E AR ook gt} (A
AbsEA] ok U Th.
Deprecated since version 3.3, will be removed in version 3.12: o] 289 FYFZ = APIe] 4R AUt}
PyUnicode GET_LENGTH () S A-&3}o] ufo] 1 o] H A Al &

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

AA ] py_unicopE EE O th e 2 AEE WHES T WHEE HM% FFFtY ZE ZUER
Utk = gE d 7= 2AES 28T ol iR C oA A2 u] B o
ZAEE const char *E 7HME Ut o QA= S YU FE

2 == ) as DATA%V‘-,
AR o of T} (7é ApetA] ks
WA 330A "A: o] flazE o)A v|EgL& Ao
o] &R 3tA Lail ‘?}%Oiolﬁ AA - AsfE 5+ g
33U th. A PyUnicode_nBYTE_DATA() W3 &
PyUnicode_READ ()& A&3lE&E I & o] ARG PAPAR-N

_4

Ut (o9 AR A nuLLS 9

3 - Be AHQo) py UNICODE B3
(o
A& 3 ALY PyUnicode WRITE ()W}

For n:1>

Deprecated since version 3.3, will be removed in version 3.12: ©] A A€}
PyUnicode_nBYTE_DATA() M| & A FE A}&3FE 2 njo] 17

UZE APIS] dH )
o
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FUILEE OS24 542 AFFUT 7P A5 B2 22 shol A T4l mpehC ol )95 &
SEEEEEE T B PE S R E )

int Py_UNICODE_ISSPACE (P» UNICODE Ch)
ch7} W) EAL Q1A o] whe} 10]1} 08 WHak g o).

int Py_UNICODE_ISLOWER (Py UNICODE ch)
ch7} &2 2491 A o] whe} 1 o)1} 0.2 hEHg ok

int Py_UNICODE_ISUPPER (Py UNICODE ch)
ch7} 22 A o] whe} 1 o] 08 Wheheh o}

int Py_UNICODE_ISTITLE (Py UNICODE ch)
ch7} A& Al o] 2~ FAQ1 A of] whet 1 o]t 02 WheHghu o)

int Py_UNICODE_ISLINEBREAK (Py_ UNICODE ch)
ch7} & vhE FAFA A o e} 1 o]y 02 whehehy o

int Py_UNICODE_ISDECIMAL (Py_UNICODE ch)
ch7F 1075 A1 A o] whet 1 o] 05 Rk o}

int Py_UNICODE_ISDIGIT (Py_ UNICODE ch)
ch7} Y 3 (digit) & AFA A of] w2t 1 0] 02 Wheh kU o

int Py_UNICODE_ISNUMERIC (Py_UNICODE ch)
ch 7} <=2} (numeric) = AF¢1 x| of] W} 1 o)} 02 wishgh o}

int Py UNICODE_ISALPHA (Py_UNICODE ch)
ch7} 2apal F2pol Aol W} 1 0]} 0g WU T,

int Py_UNICODE_ISALNUM (Py UNICODE ch)
ch7} AL FAI A o] whef 1 0] 02 vhEHgh T}

int Py UNICODE_ISPRINTABLE (Py UNICODE ch)
ch7} A4l 7hs s XA A o et 1o]u 0 v Th AT 4+ gle w2, A4 7
Z1 072 73k ASCI 23 o] A (0x20) & Al &) 3tal, U E ] o] B} ¥f] o] 2 o A “Other” L+
“Separator” 2 A o] H Z ALY U T} (o] & o A ?lfﬂ 7V 8 A= repr () ©] AL i &
29 ) o]~ A o] = T A] golok dt= BEXFY o F2 I A L. sys.stdout 0] sys.stderrol
7159 A4 A A#F o] glsUth)

Oh API= w2 23 2} W Shof] AR = 5y th

Py_UNICODE Py_UNICODE_TOLOWER (Py UNICODE ch)
ATAE HEEH FAF chE WFHEY o
WA 335E H A o] g 7FgE Al o] A v F & ARSI T

P)/_UNICODE Py UNICODE_TOUPPER (P} UNICODE ch)
A2 e A ch & 93y T
HZA33FH HA: o] v 7HdsE Aol A~ wjF & AU T

Py _UNICODEPy_UNICODE_TOTITLE (Py UNICODE ch)
A E Aoz HEH X chE WY th
WA 335E 5 A]: o] 3= kst Al o] A wf F & AFEE T

int Py_UNICODE_TODECIMAL (Py UNICODE ch)
1071 Fo] A2 ASE F2FchE WU o] A o] B7h53tH -1 WHEFU T o] a2 =
o 2] & YA 7] 2] 5T

int Py_UNICODE_TODIGIT (P» UNICODE ch)
st zte] A2 HEHE £ 2 chE YT o] o] EVFs et 1S WS tth o] AR =
oo & LA 71 A kE U T

o U -
lﬂr
o
L
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double Py_UNICODE_TONUMERIC (Py_UNICODE ch)
double & %%?l FAFchE R T o] Zlo] E7Fe S 1. 05 WU o] AR & o9 &
LA 71 A FE YT

TS APIE A}&3lo] A EA O EE & 4 95Ut

Py_UNICODE_IS_SURROGATE (ch)
ch7} AR A o) E 9l A] Eeldtt} (0xD800 <= ch <= 0xDFFF).

Py_UNICODE_IS_HIGH_SURROGATE (ch)
ch7} A8 A2 A o] EQl A &elgt ) (0xD800 <= ch <= 0OxDBFF).

Py UNICODE_IS_LOW_SURROGATE (ch)
ch7} 31§ A ZA o] E Q1A &gy} (0xDCOO <= ch <= 0xDFFF).

Py_UNICODE_JOIN_SURROGATES (high, low)
FARACIE FAHE A estal @ Py_UCS4 gh= WU T} high 2} low= ZH2 Al 2 A| o] E 29
A3 S A ZA o] EQJ T

FURE A4S 05T 1 AA2 A AA2 352 W OFE APLE AHBSHUA S

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
Return value: New reference. M| 5+ T E AAE 25 Yt maxchar-2 SAFLG of v x| & A A & of 5”_
FolEojol BTl 2AFZHO 2, 127, 255, 65535, 1114111 A| A2 o A 714 7712 gro = 22
+ gk

AR A £

aArZe xR F
B A 3.3 7}

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. =1 2 kind(7} %5 3t 32 PyUnicode KIND ()ol 23| w3
PyUnicode_ 1BYTE_KIND SYUYTHZE M2 145_75 AR E W5 Yt} buffer+= kind ol w2}
EAF 1,2 = 48F0] E 9 size @9 o] wl B 7he] A oF Tt
B A 3.30] &7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize t size)
Return value: New reference. char H ¥ uol| A U I = AA|E w5 Ul vlo]E+= UTF-8& Q17
ﬂOEﬂﬂgqﬂ—Mﬁ%mﬁmﬂﬁwﬁqﬂ—MﬁﬂmmeHmL%ﬂﬂ%%%ﬁ
T AFUh S, dlolE 4 0] 585 A sy
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.

ne [

—

=

Ag st o A= P dUth o] & AHsto] O AAE

Yt

Y
= |n
o[>

2 ol
1o, it

PyObject *PyUnicode_FromString (const char *u)
Return value: New reference. UTF-8 2 Q1 7 QJH E-F 7 char ¥ uo| A FUZE AAE HFYTH

PyObject* PyUnicode_FromFormat (const Char *format, ...)
Return value: New reference. C printf () -2E}Y format =AE 3} 7FH 7|49] QA= —ﬂ A, A3
Sol U ns BAAe] T75 AL EAE el Sol AL AT, WE IAL
C3olojok 3} formar ASCI Q17 P H EAF 2 2 Exo} A &3] dxd|oF gyt tf2 =9
2217} 888 Tk
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ELENIIE =4

5% n/a BEEAS

Sc int CintZ 234, 0d &3}

5d int printf ("sd") &} F=SFUct!

Su unsigned int printf ("su") 2} 5 H]

$1d long printf ("$1d") & S5 FUH!

311 long printf ("$1i") & S5 }]

$1u unsigned long printf ("slu") &} S5kt

$11d long long printf ("$11d") &} S5 H!

$111 long long printf ("s$1li") & S5 rt!

$11lu unsigned long long printf ("$11u") 2} =53]

5zd Py_ssize_t printf ("$zd") & =53 ch!

$zi Py_ssize_t printf ("szi") &} =S5 Th!

$zu size_t printf ("$zu") & S5 cH!

%1 int printf ("$i") & S5 TH!

ox int printf ("ex") SF ESEULE!

$s const char* 923 CEXuf <

Sp const void* CEZAEY 1674 T, ZHAZY printf 7} AH=5F=
3% B glo] 818 0x 2 Aol Aol HAE T
42 A9 5HA A9 printf ("sp") 9 S5 T,

%A PyObject* ascii () E2&% 24

$U PyObject* TUIZ= AA.

SV PyObject*, const char* | U T = AA (NULL Y 5 A5 Y th 2}t 5 A uof7)
HE2A d-F5 CEA MG (3 1A v 7] M7 NULL
ol AR H Y.

%S PyObject* PyObject_Str ()& &= A3}

%R PyObject* PyObject_Repr ()< 523 23}

AT 4 G 2 BAbe oA R BAGo] BF A3 BAD] 1Y 2 A 1, F7 Axpe

Z3: o) ZujE 9= vlo]E 7l ol B} 29tk AW s ZujE] who) = negn o} neyn o]
= H]'O]E Fola (PyObject™* O];(]—f[— NULL o] ®), "$A", "%U", mogn meRm E‘l "%V"Q] 7(:)]__?_
A JYUrth (Pyobject* ¢1x}7} NULL o] ofy] H).

B4 32019 W73: meL1an sk s 11um o 3k A9 o] F b gl e
W 33004 M7 meLin, s11in W vaziv o] Bhe A We] £ Uk

]:H;‘(j 3401]/\1 %78]. MEGM WOAN MM woysm Mo gn wopm oﬂ ﬂ@_ LJI H]ﬂ_ 7@1?:_]_1]:_ ‘;:-L_UHE% x].%]_o]
2719 g1tk

PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)

Return  value: ~ New reference. A5s T MY AAE HIg=s AL ALFd
PyUnicode_FromFormat ()% 5 <4 gth

PyObject* PyUnicode_FromEncodedObiject (PyObject *obj, const char *encoding, const char *errors)

Return value: New reference. 1 3.3 7—‘,‘ A 0bj§ FUIZE AAE YIG )

bytes,bytearray % 7]E vjo] = M7= 01 R encoding ol W} errors 2 A 2] St ol & A 2] &
Lo ek % rrel @ 4 $lm o] A5 e o| A B AL 1ot
AT RS G T BN L),

TUIE AAE = =
APIE= ol 27} 9l 2 ¥ NULLS vt

91U

R E AAl= TypeError 7k AR H =5 g Th
]:]

Sgch 52k waE A4 32 042 44D Y9

Er

2 A2} (d, u, 1d, 1, lu, 11d, 1, Tlu, zd, 7i, 70,1, x) @] A9 0-W 3 Fef 2= AT A2 = Lol = A8k
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Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
SURE A7 o1& TE TAE 2 WHEFh ok

WA 3.30] F7}.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from,
Py_ssize_t from_start, Py_ssize_t how_many)
S HUDE AANA e AH 2 A4Z BAGUL. o] @5t Destd B4 WS 295
7h5 58 memepy () 2 EMFUTE o g Al 18 W3 9 S AT 1L A QoW B
AR EA 58 B o,

WA 330 7}

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
BEAZ EAE S A3 YTt fill_char& unicode[start:start+length] o] &Yt}

fill_charo] #A1E Ao 2R T AU, EX1E ol E o]k Fx7F o Auf sk
71529 B2 FE NS AL o Y Al 18 WSt ol 2] & A A Yt
WA 330 7}

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
AL EA4E SUTh FADL PyUnicode New () § B3 HEYoloF FUTh fURE £
2 EWoBR, FAES FF3tAL oF & Al BFHA] gFotof g T
| @4 unicode 7t U= AR AR, AP 27t WAL Rol A, AR} A £ 5
AR (&, FR 3AF7H19A) Ao

B A 3.30]] 7}
Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)

FE2AG o A BAE oG5yt o] St w3 2 WA PyUnicode READ_CHAR () 2F @2 unicode 7}
GURE A o] 3 A B 27} W9 B WolpreA) Fel g
B A 3.30]] &7}

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. =2} Q18 2 start(3ZZ 33U Th) oA A B2} Q1 &l 2 end (A 2] & oh) 71 A] sir
o 39 EALL HBFUTE 5 A st A A5 A B
HZ 330 F7L

Py_UCS4* PyUnicode_AsUCS4 (PyObject *u, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)
copy_nullo] AR W, @ FAE T Fste] EAE uE UCS4 W o of] EALFUTE o 8 Al NULLS
Whehsta o o] & A A G U T (53], buflenco] u®] ZolHtt 2t oW systemError). A3 5t buffer
7} wrskg ek,
B A 3.30] 7}

Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)
24w pyven Malloc ()& AHEske] BE A UCS W 5o EAg T} o] Ao 4
NULL ©] ¥}2+5 31 MemoryError 7k A U th WHHE wisol = 4 F71 4 = ZJAET UF

[Bh=
B A 3.30] F7}.

-

O
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| X|El Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

°] API Y5 5- PEP 393 8ol 913 51415 sl . 3ol d 3.xol 4 A1 4514 7]
Ao A AET 5 AT oA L AFEL R A3 A 2 el BA US4 US

PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. =012 =.7] (size) 2] Py_UNICODE ¥ ¥ yo| A U T = .
uENULLY 5 glom, o]d wj &= W&o BH A d5Uth BagdolEE A9+ A2 AHEAH

A Gk W3 7F A AA ol HAE YT

W 5 7k NuLL o] o, Whek he B4 A Y 4 Ytk gebA, AR FUDE AR S e
7} NULL ¢ uf vk 3-8 Ut

¥ ¥ 7} NULL©| ¥, PyUnicode KIND ()&} Z& AN A a2 & AFE5H7] Aoj Ex1E &) A
QAW PyUnicode READY () & 3238l of It}

Deprecated since version 3.3, will be removed in version 3.12: ©o] A 2~€Y 4 FZ = API
o dB AUttt PyUnicode FromKindAndData (), PyUnicode_FromWideChar () E+
PyUnicode New ()8 AHE-to] uho] el o A 3141 Al S

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
frUz= AA ] WR py_unicopE WH ol thgk ¢7] A& £
lﬂ]—ﬁ-b‘]—],] D}— o].Z] }\],_9_6‘1— 2 0-1 o A ;(]]4 Py_UNICODE* Lﬁ% =13
g 3T IQEZ X E%\/]t} A3 Py UNICODE ARG o= WA=
915, ol = o 2-39] C Tl A AL8 ul £ b0l Aol 521 5141
Deprecated since version 3.3, will be removed in version 3.12: ©]d 2~ €Y U FZ = API9] 4 FE J Yt}

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ ReadChar () =+ A}
) APIE AHg-3te] mho] e o] Al 314 A 2.

M m

| O,

vl

o M

I,

o
PR
l-'O Iﬂ B
=

g3

v

>

=z

c

=

[

s

Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII (Py UNICODE *s, Py_ssize_t size)
Return value: New reference. 5917 size®] Py_UNICODE ¥ ¥ o] &= 2= 107 A5 10
wheh ASCI 574 0-9 2 thAl Stel U= A RS B5 I th o 97 ¥4 5he NULLS whekgh 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 ()&} ¥W]$=38} A%, Py UNICODE () HH G do|(F7td =8 A1) E sizeol
A8 71 Utk 23 py UnrcopE* BEAGolE WAEH @ TE ZAEV 23E £ 9o,
oJuj B € gl A8 ol BAA o] Zeol] § 54 A2
WA 330 27}

Deprecated since version 3.3, will be removed in version 3.12: ©] A 2~E}Y U F = API9] Y H T}

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () T+ 5 A}SH
A APIE AHg-3Fo] mho] e o] A 314 Al 2

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
dAE 2AER B fUTE EA4de] BARS vk W2 e) 39 A A NULLE ¥
33 emoryError A2 & BANYUTH 234 go @ A2 R ¥l 5 S MATI T (3]
S| A st ¥ PyMem_Free ()& AFESHAIAI 2). A3} Py_ UNICODE* Ado=YAd Jd 7=
ANEZF2FE £ glon, ojufj = h FEY C oA AHE Bl o] 2o 4o T A A] Q.
w A 3.20] 37}
PyUnicode_AsUCS4Copy () Y AFSE A APIE AL-&5Fo] npo] 18| o] A 31 Al 2.

kel m{m ot

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
HAE Py UNTCODE A I7]|2 7= &+ 2 vt (A2 A olE AL 2tk 2 33y
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L

Deprecated since version 3.3, will be removed in version 3.12: ©] A 2Bl YT = APIS] dHJUt,
PyUnicode_GET_LENGTH () & A+-&3}o] nlo] 18 o] A A Al 2.

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. L 3H FUTE A H O AAHAE NZL AR FUZE A A o
BAG T o7} o8] (2 W0 opd) A fUTE AAo] Y, B2 U5E ST F2E
whEh g .

GUTE oo AH F o]9) 9] A= TypeError & WA LT

A 2AL AFG& AHE skl &G A A A 2 HA2EE HEE T+ 5T

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
Return value: New reference. %= 2 0] =2} VxWorks 2] UTF-80| U T} 2 Z 2 Z 2] Sz 2A| L A7 Y9
E2AES UgIYIdYtt AUE = o3 A8 7= "strict" 9} "surrogateescape" (PEP 383)
Y. TS EE errors7FNULL O "strict” o e A /18 ASFU T sr 3 £ A2 Bifok
gAY EAE 28T 5 Q5T
Py_FileSystemDefaultEncoding(Z}o]® A2 A] 912 2 A Y QAT Q) oA A& Y8t
2] PyUnicode _DecodeFSDefaultAndSize ()5 AFRSHA Al 2.

o] 34 sho] W UTF-8 R =5 ZA gt}
o ®B7]:

Py_DecodeLocale () 4.

WA 3300 F7L

WA 37004 A o] = o] A =R O] EF A9 8HAl surrogateescape ©f| 2 x4 ] 7] o #AY
EAY AFIYE AL SYtT} o] Ao, Py_DecodeLocale () ©] surrogateescape o AF2-F
R, dA ZA Y JAFF L strictol AHSH AFUTH

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)
Return value: New reference. PyUnicode_DecodeLocaleAndSize ()2} AR 2 strlen () &
Rp8-5o] £A4Y 2 o] 2 A Tk

B A 3.30] 7}

PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
Return value: New reference. 5+ T E AR S ¢lt & o] & 9} VxWorks ol A] UTF-8 & ¢l 3 9 3} A 1},
e ZPEZqA A 2AY 9FP o AFYGFUh APHE o8] A7 "strict" 9}
"surrogateescape"(PEP 383) Ut} ¢l I Tl &= errors 7} NULLO| W "strict" o8] A8 7 &
AHEEU T bytes AAIE WU T unicode= W3E 4 A 238 5 5 th
E 29L& Py _FileSystemDefaultEncoding(Zo]# AJZA] Q]2 2 AL QT W) o2 QTP S
2] W PyUnicode EncodeFSDefault () S A3 Al L.
o] g vho] W UTF-8 =& FA gt
© B7]:
Py_EncodeLocale () &4
HZA 330 F7}
WA 3.7 A M A: o] T4 o)A =R O] EE A9 F}al surrogateescape o A 2 7)o A
ZAY AdIYE AR o] AHojl= Py EncodeLocale () ©] surrogateescape] AFEE ¢
3,8 2AY AFGL strictol AHEH A5 Y TH
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O A|AE QI

ku
oo

9l o] 23} 7] e} &4 —“?_—X]—Cg% AFYs YIS A, Py_ FileSystemDefaultEncoding =<
IO Z AE3A1, Py_FileSyste mDefaultEncodeErrors £ o8] A 2] 712 AF&3) oF gt} (PEP
3833} PEP 529). 17} & B4 Toﬂ 3t o] 52 bytes 2 JF QS E, "os" WIS AHE St
PyUnicode_FSConverter ()& W& 42 Zﬂ%_"OH oF gy}

int PyUnicode_FSConverter (PyObject* obj, void* result)
ParseTuple W& 7]: (A X+ os.PathlLike AEFH A2 E EF d2) str AAE
PyUnicode_EncodeFSDefault () & AF&5to] bytesE AT U T bytes AR = = 1)
29 EH Y YTh result= o= AR5 A 942 ufl A8l oF = PyBytesObject ¥ oF féh/] 22

WA 310 =71
WA 36004 WA A2 F AAE Tl duth

oz TR EBA Fo 3Y oE2L strE YUIYsHW, "os" WEHINE AR
PyUnicode_FSDecoder ()& W3 42 4“/‘*0]]0]:?}141‘4—

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple W3}7]: (A3 =+ os.PathLike QA H o] A5 535 7+ 479, 07 AL)pytes AAE
PyUnicode_DecodeFSDefaultAndSize ()& AFg3te] strZ tZ YUY str AR = Y=
IR S8 JUth result= T+ AHSH A 92 W) S| A3l oF Sf= PyUnicodeObject *o] of 3
U

WA 3.20) 71
WA 3604 WA A2 A4S Bols YUt}

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors o8] x g 7] € AF&-3to] A€ & YA th

Py_FileSystemDefaultEncoding ¢] A X ko™, 2 A 7oz Zghch

Py_FileSystemDefaultEncoding 2 Al 3 A Z2AF AFZHY Z
o 42 + dedth @4 2AY AIYAA FALE Jug Ao}
PyUnicode_DecodeLocaleAndSize () & AFE3HH AL

o 17
Py_DecodeLocale () &4
B A 3,604 HA: Py_FileSystemDefaultEncodeErrors o2 &8 7] & A&t}

PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_ FileSystemDefaultEncoding 3}
Py_FileSystemDefaultEncodeErrors o & X871 & AL sl 4 £8 Ex49 L v3
EEEY

Py_FileSystemDefaultEncoding ©] AR H A ¢Fo™ ZA Y TG o7 Zulshr},
B2 dolE & Q2 PyUnicode DecodeFSDefaultAndSize () S AFE3FA A L.
A 3.601A WH7: Py_FileSystemDefaultEncodeErrors ol# A& 7] & A3t}

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o2 # 2] 7] & AF&3}o] &
UF= AA S py_FileSystemDefaultEncoding®@ AT Q31 bytesE W&yt 43
bytes AR|olE= 9 vho] B/} £3H8 4 9ol 52 5HA

Py_FileSystemDefaultEncoding ¢] AAE X ¢god, 2A|d QI o g sk}

Py_FileSystemDefaultEncoding 2 A|ZA] Z AL A FHAA 2713 Y=o AT 4+
A5yt A 2AY dFgo g BXGE AdFYs| ok 3, PyUnicode EncodelLocale ()<
A ESHAA

© B7]:
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Py_EncodeLocale () &4
WA 320 F71.
WA 3.600A WA: Py_FileSystemDefaultEncodeErrors o2 8 7] & AF&3Y ).

wchar_t X|&

A dst= Ao et wechar_t A9

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. 5] A size®] wchar_t W3 woll A fUZE AAE W5 UT) -1-2 size
= A5 E T} woslen S ALE30] 20| S AL of -2 U o A58k E nuLL S
LlacacigR=

Pyﬁssize t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
ey yzEe Az Yyee wchar _t W5 woll BALg Yo} H o sizewchar_t X7 BAFE U TH(E
952 27 A9E 5 9L UTh. A8 uchar_t 24 1} o2l 7l s -1 2 B o,
é.»]-wchar £* _\?_x}oa o dg 288 $% g old 2% 9o SolFAA Q. S8 mE g
f3tH wchar_ t* BXEol 92 EYU+=X FQlst= 2L EEX]—./] A 9] ‘QHD]- ?}, wchar_t*
AL G A A Sl o1 Ao 5] C BAs 8 A EA el &
SR EE ST

Wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

RFUTE AAE gol= 24 2ALR AFFUT 23 F4DL T4 9 2AZ ZFUTh sie
ZNuLLol S, (P9 0 F 8 £AE A D SholS A9 8 wsieol e A3k wchar_t
Dol d BAE EZFT 5 93, o 2 A3 O RE) C G5 G 4§D w] Bxpgo] FelA

Holl 93 Al L. size7F NULL ©] Al wchar_t* FAFE 0] d FAE _—,L_?Q;OI—IE ValueError 7} ¥t
33y ok

5 Al pyMem_Alloc () ol 93l @ FE W& WU} (PyMem Free () & AHE3Fo] 3 Al 814
Al 2). ol Al, NULL-E W3l Al #size= A 2] 5 A] b5 Ut} H 2 g &o] A9slH MemoryError
2 Ao

B A 3.20] F7}

WA 3.7 A WA size7} NULLO] 2l wchar_t* BX}go] @ X5 X383} valueErrorS WAy

AR,

LH&H A

glo] W& &£ 2 3 C2 ZAA"E Y 7Y JdS AlZdUch o3 I EL 2 F o2 F+EL
B3 AH A dFUL

o3 AP19] t| 22 5 7] 2] A} encoding ¥} errors & F 3FH, W& str () XL AA AR AET}
Z-e udych

Setting encoding to NULL causes the default encoding to be used which is ASCII.  The file sys-
tem calls should use PyUnicode_FSConverter () for encoding file names. This uses the variable
Py _FileSystemDefaultEncoding internally. This variable should be treated as read-only: on some sys-
tems, it will be a pointer to a static string, on others, it will change at run-time (such as when the application invokes
setlocale).

o A e serrorsZ A S =, el tisl Fojd 7|2 A2 E AHEFS vt NULLE A E T 5
=

AsUth B2E W Zdol theh 712 ol 2] A 2]+ “strict” YUt} (ValueError 7H AU .
e BF {FA AEH o)A E AR FUTH DA S A vl Ut s ARt ZE o] Aol A
gyt
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ol
=

e

3

JE

Au)
o

< 4 29 APIY Ytk

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. A3 H F A4 59 size Bl EE T Z Q3] U T = AA S W5}
encoding@t errors= str () W& o] 22 o] 5o i/ Mot 22 gujdunt AHEE FE2
sho| 9 g A A2E S ARG Sto] 23] H U th ZE oA o 9] 7} A 8HE NULLS WY T

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *er-
rors)
Return value: New reference. F+UTE AAE A7 G35t 235 3to] A bytes AA 2 WS T}
encoding 3} errors = U T E encode () WA E2] 22 o] 29] v]7) M9k 22 o u] i}, A}
8% mH e vl 38 o A 252l 8 ALg 3ol 25 P Uk TH o)A o 97} A S NULLS
shekghU o,

PyObject* PyUnicode_Encode (const Py _UNICODE *s, Py_ssize_t size, const char *encoding, const
char *errors)
Return value: New reference. 01 A size®| Py_UNICODE W ¥ s& QAT 3} 1}lo] A bytes AA| S
vk T}, encoding 3} errors= U T E encode () W /\1__,] 7+ o) 2 o] w7 W) 7L o u)
AOIT). A58 2SS 5108 30 e A o] AL B10] 5o e A of91 7} A
NULL-Z ¥Fhehy o

Deprecated since version 3.3, will be removed in version 3.11: o] A 2~ €} Py UNICODE AP19] & K<)
Ut} PyUnicode AsEncodedString () & AR&3Fo] upo] g o] A 34 Al L.

UTF-8 24

t}2-& UTF-8 9 APIY U th:

PyObject* PyUnicode_DecodeUTF8 (const char *s, Py ssize_t size, const char *errors)
Return value: New reference. UTF-8 2 Q1Y H £ XY 59 size | EE UJZ Y3l fFUZE AA S
RS U th Zdof A o 9] 7} 2y 6}‘33 NULL-Z 9F2Hgh o

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumedﬂ- NULL©] %, PyUnicode_DecodeUTFS8 () X8 ZZ st t},
consumed 7} NULL ©] o} ¥, &3] 5743t UTF-8 vlo]E Al A= ol 2 A 8|5 A kU th o]
3t whol £ Y A o™ YA vho] = 5 consumed] A48 It

PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-8& Al-&3lo] U FZ = AAE A7 I3 AIE 510 A bytes 2] A
2 MBI o 2 A2l “swic” Ik 8 oA o $) 7F A NULL S WE o,

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
FUZE A 2] UTF-8 Ao o & = 1E1 = ‘:‘Pﬂﬁb_, A3 d W2 278 (ol E EH =)
sizeoll AUt} size AAF= NULL L 5 Y5 U T o] 4% 2717 A A 5 U th whghd W o
==y FT TOES} QX0 A o], A z7} g ulo] E7} S 71 U th (sizeol] 3 A]
FFUTh.

of & 7} A8k, NULL o] o] 9] A A T RESE AL size 7} A A k5 T
ol AL FUTE Ao A EAL L UTF-8 L /A8t 34 552
iUtk TS A W 2 Al i A Qo] gl yth

W 3300 7}

WA 37004 W7 W2 o)A char *7F o} 2} const char * I Th

const char* PyUnicode_AsUTF8 (PyObject *unicode)
PyUnicode_AsUTF8AndSize ()2} ZA vt 3715 A &3HA &5 YT

WA 3300 7}
HA 37 AA: d&E -2 o]A char *7} o}yl const char *YUYth
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PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8-& AF-& o] 0] A sized] Py UNICODE ¥l ¥ s& 013 Y3} 1}o]
2 bytes A A5 RE3HU Th T 9 o A] o] 9] 7} LAY 5HE NULL & WHEHRH Y T

Deprecated since version 3.3, will be removed in version 3.11: ©] & €} Py UNICODE
API 9] d X JUt}; PyUnicode AsUTFSString(), PyUnicode_AsUTF8AndSize () Y
PyUnicode_ AsEncodedString () < AH&3Fo] nfo]1d ol A Al 2

UTF-32 24

22 UTF-32 29 APIY Yt}

PyObject* PyUnicode_DecodeUTF 32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-322 A7 W3] B Lol A size vl EE Q3L S| F 7Y
FE AAE WY T errors(NULL 0] obY W)= ol 2] A 2] & B ot 7] 2 3h-2 “strict” Y Y T}

byteorder 7} NULL©] o}V ¥, T 5 E = A A E whol £ ¢4 & ALg o] Tlm P2 AR Tk

*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1: Dbig endian

spyteorder 7} 00] 1L, ¢ & B o] 9] AL 4u}o] £ 7} ulo] & %A F A (BOM) o], t] 55 7} o]

Wlol £ <A % A8 1 BOME A3 f 55 2Aedo] BAIH ) SFvle). *byteorder 7} 1
o[ i 1o]®, B wlo] = A EAI 7L & el Habg Tk

A8 T, *hyteorder= ) F o] € 2] B A @A) vhol = w4 2 A H Uk
byteorder 7FNULLo| ¥, T H 2 o] E| H A RE=F A]ZgH T
S0 A o] ) 7k A 3 E NULL S wkSHghU o)

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed)
Return value: New reference. consumed7} NULL ©| ¥, PyUnicode_ DecodeUTF32 () A8 =z}
consumed 7} NULL ©] o} ™, PyUnicode_ DecodeUTFSZStateful () & =23 B4 UTF-32 v} 9]
E AR} 452 ool A7) g vhol £ ) & o2 2 A2l 5] o ol 2] 2k vhol B
HIGEA gom figdd vlo]E £ consumed"ﬂ APt

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)
Return value: New reference. U] ©] E] B B} 0| E <=4 & UTF-32 Q1 & AF&-3}o] 3}o] W nio] E B2}
a2 Wtk FAE -2 &4 BOM vt 2 A& o) of 2] A 2] “strict” YU TE T H of A
of 2] 7} WA 3FH NULL S wHEHE o}

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int by-

teorder)
Return value: New reference. s = U ZE to]E]2] UTF-322 AFZHH S £85t+= goly
bytes 217 & WHEHILI T} 290 18 uho) £ 2 of met 7] =g vtk

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 0 o] ¥, 8 Exg-& A+
o] Al &=, BOM ula 7} eFof] 715 A k<5t
Al

A=)
Py_UNICODE_WIDE 7} & 25 o, AZAClE N dd IE 2AERZ SHPH YL
ol A o 2] 7} g 3H e NULL = Wy T

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~E}Y Py UNICODE APIA gr

Ut} PyUnicode AsUTF32String () ©]|Y PyUnicode_AsEncodedString() < /\]-3—'6]-01
upo] 1 o] A S Al &

U3 = BOM U= (U+FEFF) & A&yt o2 F 25

o

A]
%
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UTF-16 3

22 UTF-16 29 APIY Yt}

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-162. 2 A7 P H W3 EXFof| A size v} EE T Z Q311 s
FFUFRE AAE RFHIYTH errors(NULL ©] obU ™) = ol 2] A2l & A Futh 7]= k-2 “strict”
Tt
byteorder 7} NULL ©] o}U ™, U] I = X A H Hlo] E A & AL231o] T 2 Y-S A] 23 o)

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

*byteorder7F00]1, Y& do|E 2] 22 28}o]E 7} HFo|E <=4 EA](BOM) °] ¥, t] ZH = o]
dhol £ 24 2 A2 31 BOMS A%} §U 5 £a4Qo] BAE A @b th *byteorder 7} -1
o} 1o BE uolE &4 EA7FEH o] BAE YT (\ufeff b \ufffe #2171 HyTh.

&8 Z, *hyteorder= Y 2 ©| o] E] Q] T A FA) vlolE A2 AAH YT
byteorder 7} NULLo| W, T H-2 W] o] €] H &4 R =2 A| &3 Th
ol A o ) 7} A 5 NULL S WFEHE L h

PyObject* PyUnicode_DecodeUTF16Stateful (const char *s, Py ssize_t size, const char *errors,
int *byteorder, Py_ssize_t *consumed)

Return value: New reference. consumed7} NULL ©| ¥, PyUnicode_DecodeUTF16 () X8 52t}
consumed 7} NULL ©] o} W, PyUnicode _DecodeUTF16Stateful () < 33) 27 UTF-16 v}
O|E A AL (7HE & HIo|E S U R A2 A 0] E ) & ol 8 2 A 2] 5HA] ks U Th o]y 3 vto]
E=HIADHA °}°‘I1 Y3 FH HFol E 4= consumed ol A7 U k.

PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. Lﬂ o] E] B H}o]E £ A} 2 UTF-16 QA T Y& AL-&5}o] gfo] A nlo]l E £}

A

d S uskshy o} mx} © 54F BOM vl 3 2 Al 23U T}, o 8] 2 2] “strict” & U T} 39 of A
Oﬂﬂ 7H A & NULL-S Wy o)

PyObject* PyUnicode_EncodeUTF16 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int by-

teorder)
Return value: New reference. sl = U T = ©| o] E 2] UTF-16 Q1 Z J A 7k ¥ 3F5H= o] A bytes

A& Mok 2L T2 vl A o w71 2 H ok

byteorder == -1: little endian

byteorder == 0: native byte order (writes a BOM mark)

byteorder == 1: Dbig endian

byteorder 7} 0 0] |, 28 B4 L2 4 54 F = BOM = (U+FEFF) & Al ZHgtU Tt o & F 2=
o A<=, BOM w7} kol 7 #] ek<5 Ut

Py_UNICODE_WIDEZ} B =W, & ry UNICODE gto] ARAC|E RO R FAIE 5 JdFUTH

o= A oW, 7 py_UNICODE k=2 UCS-2 FAH2 3 4 g Ytk
ol A o £] 7} g 3H e NULL & Wb T

Deprecated since version 3.3, will be removed in version 3.11: ©] & 2~€}d py UNICODE API9]

Yt} PyUnicode AsUTF16String () ©|W PyUnicode_AsEncodedString () < AF-&3}o]
ufo] 18 o] A A Al L
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UTF-7 3

£ 2 UTF-7 24 APIY Yt}

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py ssize_t size, const char *errors)
Return value: New reference. UTF-T2 QA HJH E AL 59 size | EE T Z Q3] FUZE AA S
w5 U Tk e ol A of 9] 7 A SHE NULL S g o,

PyObject* PyUnicode_DecodeUTF7Stateful (const char *s, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed”} NULL©] ™, PyUnicode_DecodeUTF7 () A8 5 2rghy 1’/}
consumed 7} NULL ©] o}, &3 & 24 5 UTF-7 base 64 AL oz A=A FSu ) o7 3t
Hho] B U R A 9o v} o] 29 H uho] & 5 consumed) A4H U T},

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-§-3Fo] 201X 3 7]9] Py UNICODE B H & A7 3}a1 1}9]
A bytes AAE W Th Feof A of 9] 7} kg shel NULLE wh B gh o)

base64SetO 7} 0°] o} ™, “Set O” (T}2 583 9 u] 7} gl T+ F )+ base-642 AT P H
base64 WhiteSpace 7} 0] o} ™, F -2 base-64 2 2 TP H Yt} Tto| A “uf-7” ZH Q] ¢ & ¢}
o7 A gk

Deprecated since version 3.3, will be removed i 1n version 3.11: o] A ~ €} Py UNICODE AP19] ¢ K.l
Ut}; PyUnicode_AsEncodedString () & AF&3Fo] nlo]1d o] A S Al L.

il
o

FLIZE o|az0|Z= 2|

22 “FUYUFE o] A o] = (Unicode Escape)” 9] API¢] Ut}

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. -+ TZE o] 2~A| o]z AFPFH BEAFE 59 size vl ES t] 7 I 5o {4
3= ARE BEUTh 2ol A of 97k 25k nuLLE WhEFh ok

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *yunicode)
Return value: New reference. T E o] 2 Ao Z &5 AFR-3lo] FUIZE AAE ,_]_1:_’%‘ st A3
bytes A 2 whehtuU o) o 8] A 2= “strict” ‘/1 o} FZE o A o 9] 7} A S NULL S HHE
g},

PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. -3+ U T E o] AA| o] =5 AL&31o] 0] X size®] Py UNICODE W ¥ &
Q13 J5FaL bytes A E RS o} Zdl o A o 9] 7} A S NULL-S RESHE Y o}

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~€}d Py UNICODE APIS] 4 H <]
Ut PyUnicode_AsUnicodeEscapeString () < ARR3SFo] nfo] 18 o] A AL

2IA| SL|ZE o|AHO|= AEl

o2& “A A U T o] A A o] = (Raw Unicode Escape)” 5 API U t}:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char *er-

rors)
Return value: New reference. YA -FUTZE o]AaA|o]Z A FHYH F2Y 59 size H} o] EE U] T Y 5}
FUZ= A& d5YTh Z oA o2 7} DA 3 H NULL S ¥EEH e Y T

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. QA FUIE oA o2& AFESte] FUFE AAE AF L3}
A& bytes A = Wk Th ol 2] A2l “strict” YU Th F oA o €] 7} EP S NULL=
sk g o,

ok
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PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. YA U T E o] 2 A o] =& AFR-5Ho] 0] A size®] Py UNICODE W ¥ &
o1 7 J 3}l bytes A A S Wk ol Z 9 of| A o &] 7} DAY 3 NULL S WU T}

Deprecated since version 3.3, will be removed in version 3.11: ¢| A ~€}d Py UNICODE APIS] 4 H ¢
Ut} PyUnicode AsRawUnicodeEscapeString () ©]|Y PyUnicode AsEncodedString ()
& A/ 8314 vhol e o] 4 341 Al 2.

Latin-1 2 &

22 Latin-1 79 APIY YUt} Latin-1-2 3L 256709 U R E Ao s ety 917
oS 5§ th
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 Q1 ZQJH EA<L s9] size o] EE U] Z Q5] FUIZE A=
s U T ZE o A o 2] 7} A3 8 NULL S BHHR U o)

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1 S Al&3to] fUIZE AAE QAFZHYs 1 AAE
A= Rkt o 2] A 2] = “strict” Ytk ZE ol A] o] 9] 7} Y 5H ¥ NULL-S WFEHeu Tk

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1& AF&310] 0] X size?] Py UNICODE W ¥ & QAT Y3} ufo] A
bytes A A2 wHaHstth Z o A o] 9] 7} w8 51 NULL S W o)

Deprecated since version 3.3, will be removed in version 3.11: ¢| A ~€}d Py UNICODE APIS] 4H <
Ut}; PyUnicode AsLatinlString() ©]W PyUnicode AsEncodedString() < AF&3}]
uho] g o] A SHA Al L.

ol,
ofy
=2
=
fin)
=
>

ASCIl 2 &

=< ASCIL 29 APIY Ytk 7H| E ASCILH[ | B & 3| S H Ut} th& BE I EE o8& A DUt

ulit

PyObject* PyUnicode_DecodeASCII (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII AT HJH F XY 59 size | EE TR Y5t FUZE AA S
sy th ZE oA o £ 7} A S NULL S RESHE U T

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIS AF-2-31o] U T = AR E AFZ A5t 2345 1ho] A bytes 2] A
2 RS T of| 8 A 2] “strict” Ytk ZE o 4] o] £] 7} 2 S NULL-Z RESHEU T

PyObject* PyUnicode_EncodeASCII (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII S A}-2-3}o] 07 size®] Py UNICODE W ¥ & Q7311 5ho] A
bytes 4 & WHEEH o). o) A o] 27} s NULL S Wk o,

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNICODE API9] 4§
AUt} PyUnicode AsASCIIString () ©|Y PyUnicode AsEncodedString () & AH&3}o
ulo] 1 o] B4 A L.

2x Y 3

ol Te& thekdt T2 FHFE o] AS T S ke Holl A S 2Rt (AA E encodings 7] A ol
EPE g REe] BE FYL A7) A5 SFH A5 Uh. T2 0] AHg kel BAE AdAR T
OEgFYch A W3 AAE __getiten__ () W3 Qe o) 25 A Asfok gk G 29}
NB27 2 5

the-& w3 ZE APIY U T
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PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const

char *errors)
Return value: New reference. 51 A mapping A A5 AF-&3lo] A FZdH BALE 5] size v} o] ES T 2
goto] FURE AAE T yth FE oA o 2] 7F 24 shd NULL S RE U o

mapping ©| NULL ©] W, Latin-1 t] 25 o] 288Utk 127 %0 W mapping vHo] £ A5 (0 A
255 Aole] B5) & AUTE AL, 35 (FULE A5 48 UTh E = None o2 w3 of
FuTh )95 2] 9L bl ol B Hho] & (None, 0xFFFE Et '\ufffe' ® vj%5 & B ohi]el,
LookupError & %3 )& Ao)5 A gh& wiB oz A2l o) o2l B ATk

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Return value: New reference. 51X mapping 24 A & A3} FUIZE AAE AT Y3} 2IE bytes

A = wkghety . ol 2] A 2] “strict” YUtk ZE oA o 9] 7} I 8HH NULL = WY T

mapping AA| = FUIZE A5 3 TE bytes A, 00 A 255 Abo] o] A4~ EE+= None © 2 1| 333 of
Fruch Noneof w3 = = AW wk o2 mi Y H A 9FL FAF A (LookupError & et 2)
A A e g o' AEE o] o 27 A P

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. =1 X mapping A A & A& 5Fo] 20 A size®] Py UNICODE B ¥ E Q1=
YL T AHE bytes AR 2 WU T A o] 9] 7Y SR NULLS W o

Deprecated since version 3.3, will be removed in version 3.11: o] 2~€}Y Py UNICODE API2] & H ¢
Ut} PyUnicode_AsCharmapString () ©]Y PyUnicode_AsEncodedString () < AF&3}]
upo] 18 o] A 4 Al L.

the T APIE FUTEE FURER i dcks o)A SEFYh

PyObject* PyUnicode_Translate (PyObject *str, PyObject *table, const char *errors)
Return value: New reference. <=7} 133 H| o] &2 A &3l #AES &3ty 23 FUIZE AA S
WS o ZEof A of 9] 7} g 8H i NULL S WU o)

]33 HolE& FUIAE A AT E FUZE A5 ZF 1 None(Z A7 AHAIH =5 Ut of
v 33 3j oF 1t

g Hlo] B2 __getitem_ () AEFH olA W AFEHE FUch A} Al BT 2HE
Ut} v FE 2] 932 B2} A4 (LookupError & §98l= 2) = AT 8] A 1 22 EAE Ut

errorst= TR o A9 Ak Q) o m LTk 7B o] 2B ASRS UEhi e nILd £ 9%

Y.

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *map-
ping, const char *errors)
Return value: New reference. <A} mapping El ] &2 2 8310 F 0| A size®] Py UNICODE ¥ 3 & WH3EH
3 A3} FURE AR E BB TE oA o9/ sHE NULLS BEF U Tk

Deprecated since version 3.3, will be removed in version 3.11: ¢]| A ~€}d Py UNICODE APIS] 4H <
Ut}; PyUnicode Translate ()W LuF ZE 7|HF APIE AFR-3lo] upo] 18| o] A 314 Al L.

=< & MBCS ZH|

MBCS 518 APIJ Tk, @71 9% 90 A vk 488 4 9107 Win32 MBCS W87 2 41§ 3]
T @ gtk MBCS((E = DBCS) &= ©4) shi7} op e Q1 Sl 2 ddol gk A 2. o4
© 592 Y she 71 A9 Aol ol el F ek

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS A7 QH EA4L 5s9] size v}o]EE YT Y3t FUZE A=
THsUth ZE oA o 9] 7} 8 & NULL 2 RESHghU T}

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed”} NULL ©] ¥, PyUnicode_DecodeMBCS () A3 5 &gt}
consumed 7} NULL ©] o}U W, PyUnicode_DecodeMBCSStateful () & 23] A3 (lead) B}o|ES
YR stA il v Z QG H vl E 7} consumed ol A 7¢H Utk
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PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCSE AF&-3to] U I = AR S A7 YSty A5 =
=R o), o 2] %] “srior 2 L1]. 7o) 4 o171 A WULLE eI o

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A A H T = 9| o] A& AbL5lo] FUIZE AA S A7 G35t sfo]
bytes A7 W}, 7] S 4 o9] 7} WS NULLE MBI T Co_ace T= 3 0] 4 &
A}-§-3he] MBCS 9156 & 2t

WA 3.30] F7}.

PyObject* PyUnicode_EncodeMBCS (const nyUNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS & A}-2-3}o] 0] A sizeo] P y_ UNICODE W] ¥ & Q137 st upo] A
bytes AH 2 WG Th 2 of A o 9] 7 WA She NULLE BB g o

Deprecated since version 3.3, will be removed in version 4.0: ©] & 2~ELY Py UNICODE
APIS] X Ut}; PyUnicode AsMBCSString (), PyUnicode EncodeCodePage () E+
PyUnicode_ AsEncodedString () < AR&3Fo] nfo]1d o]l A Al 2

HAMESt =R

HMESI =R

o

thE APIE 9] A 9 FALS (BN EAGelen SHASUH A2l g 5 9o

AAA FU=
ol ] 7} Ay sk B NULL Ol U - 15 WY T

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. T+ A& o]o] B o] 3ty |22 FUFE EXE S Al

of
L

et

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. ZAE S £&3lo] FUTZE BXE g|l2EE ZﬂJ—ﬂ\J t}. sep©] NULL
oj¥, RE I R FAFA E&o] Pk 2197 ko, —Zr T Al A E ol
ENERTR A RS SRSl e G g
gaEo] £ A aUh

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. Z VoA FUIZE BAE S Bd3to], fUTZE B4}
Utk CRLF= dtute] & vhg o 2 H3 3 T keepend 7} 0 011, A3} 24
239 A b5y th

PyObject* PyUnicode_Join (PyObject *separator, PyObject *seq)
Return value: New reference. 502 separatorS AN-&35to] EXE A AAE A4%tn 23 fFUIE
AL WAGUT

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end,
int direction)

substro] o] X K] LA A (direction == -1 HFA X & 43+ 9| v| 6+, direction

HulA A& vy th strstart:end] & €X]3tH 1S widsch, 228X 9o

w3kt th o & 7 A el — 12 wkEk s o).

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direc-

2 |l
[N
do flo

tion)
ZF ) A directionS X235} (direction == 1-& A v}sF AWML o n| 3}, direction == -1 %3 A
A& o gUh strstart:end] A subsro] 3 WA XS W Th 3 e A WA
A9 AEAgUh -1 g2 A8t FEo] gled UEh L, 2= ol 728 o] 7}
AAE RS dER YT
Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int di-
rection)

F01 3 direction-& M-85t (direction == 12 3¢ A& & v|alal, direction == -1 3 A4
= U FYt} str(start:end] oA 2 che] A HA X5 vkt vk g2 A WA
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o 2 7} &AL o 2] 7}

rlr
o
%
dlo
fifo
v
o,
=
_I-J
r]r

o Adagyrh; -1 e A
239985 dergd,

WA 3.39 F7%
WA 3700 A WA start2} end= ©)A| strstart:end] AP FAE=E 2 AHH U

.uﬂl_,
N_ﬂ

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
strstart:end] oA substro] A XA A 5dte A& UL o H 7S -1
LlaaiaBiag

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t max-

count)
Return value: New reference. strol| A substr2] Z W maxcount 573 replstr 2 v} 11 A3 f- U I = A A

E vt Yt maxcount== -1 RE SHAL AT 4 U] @’4 t}.
int PyUnicode_Compare (PyObject *left, PyObject *right)
FEAAL B RS 27 4L, 28, ol o3l -1, 0,18 FBFT.
o] T AN Al -1& HislE g, oy E &4 a— 71 Y& PyErr_Occurred()E SZ&3loF &
e

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
FUZE A uni s string ¥} W) i 8paL 242k 2hz, 5, Foll thall -1, 0, 15 W&yt ASCIL®
AT YH BAdw AL Ao] 7bF FA T, ¥ ASCH B4V 2398 g4+ 94 BALLS
ISO-8859-1 2 &} A gt}
o] g o9& YA 7 A dsyth

PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. & U ZE FA<E & % ?} 8] I (rich comparison) 3} 11 T} & Y&
sk o
o 9] 7} A S NULL
o AF A H|A =Py _TrueY Py _False
44 9o W Py _NotImplemented
op°ll 7}-53 §2 Py_GT, Py_GE,Py_EQ,Py NE,Py LT R Py LEYUT}

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. formatZ} argsol| A A 214 AR S ¥kstshUt); o] AL format % args
o} g A1 o).
int PyUnicode_Contains (PyObject *container, PyObject *element)
element 7} container o] 2= o] Q)= &lstar 1o whet Frolu AR S vk @“/]r/}
clementi= ) R 2 FUTE BAAR 7] MB of g Th o2l 7F 9o —1 0] MEE T},
void PyUnicode_InternInPlace (PyObject **string)
17} #string & A2 o) A 18 (ntern) U T, A= Shol A FULE EALL 727+ E A
¥40) Zo]of G T Haring 7 2L 71 E AR AL o] 900, Awring e 1A 02 44t}
(18 EA4G AA ) B2 Q52 FaAF T Ad F BAD AAL) B2 A2 2ANAY D,

28R ko fsringW 2 F A FUTH(FE SIS S7AAUTY. (1 = Sl sl
W2 olop717F QAR o] A FE Ag FHOIEAL AL TE Holl AFe Aeolwt

TE 3 AAE &I

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode FromString () .Tl]- PyUnicode_InternInPlace () ﬂ
2%}, A" (intern) F A FUZE F2E AAY 22 3hS 7HA ol Ao Q1" | FAE A A o o sk
A (“A28E7) A2 E a3
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8.3.4 5E 4A|

PyTupleObject
o] pyObjectd] A B G2 stold & AAE UebHUTh

PyTypeObject PyTuple_Type
o] PyTypeObject JIAEHAE

S=

int PyTuple_Check (PyObject *p)
Pt FE AN AL RE o] A o) dadaw FE BelFyh
int PyTuple_CheckExact (PyObject *p)
Pt FE A AT, BE Yo A2 Yo dxbAt oW Fe EAFU

PyObject* PyTuple_New (Py_ssize_t len)
Return value: New reference. 37| len 91 52 A A, A9 A| NULLS 9H&-g ).

X,

o4 FZ B YU Th 5104 A2 tuplet 2 AA Y

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference. A7) n 91 A} 5= AR, A9 A NULLS ¥FEshUch 52 3t
gtold AAE 7He] 71+ 5 n7HY C JAARE 27|3F Ut PyTuple_Pack(2, a, b)
Py_Buildvalue (" (00)", a, b))% Z534yrch

o
pun
A
pu

Py_ssize_t PyTuple_Size (PyObject *p)
52 ARo] e EAE S WolAl, P B 272 wagych

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
REpo| 278 MAFUG. o] 27)% wULLo] oh T FEL kel Aok gtk el AAE 53
= A k5T

PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 718 7] = 529 pos 9 X o] A+ AAE vb&stU ) pos7}
WO E Hlojud, NULLS WHEEt IndexError el & HdA3yY D}.

PyObject* PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple_GetItem ()2} B|SSFX 1, QAXE &21381A] 5]

17

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. p7} 7}8] 7] = 5= 2] low 2} high AFo] 2] &8fo] A& Hl
NULLS wtaatyth o] A& gto]H T3 A pllow:high] & S5t 2
EREREEEE R

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)
p7t7Hel 71 [ pos 1 X ol AA| ool st F2E A FFUTH AFEH 0 WU pos7t
A E W UH, -1 W88t al IndexError o€ & AR

s oo e FERE “FAIL” dFS T AXANA FEoll oln] = FEol

o]
£ ¥ ¥ Y th(discard).

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
PyTuple_SetItem ()3} B3R, o8] AAR= 31K gFom |22 FE28 A2 wl* 7 A3

oF 3t}

Fa: ol IR E oo et FRE “F A 317, PyTuple Setltem () 28], Al 5 5o
et A2 E HE A FFUThpos AAANA T2 BE F2e FFEULh

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

RE T8 2 A 0 ST 5 A5 T newsize s B2 A& 2o H UL BEL B0
2hat o AX| B2, Aol 5] 7 Shibet 92wl gk A3 of Ttk FEo] =9 hE Rio
o5l G A0W )AL G A BN 8. FFEE T FoIA A A FolFV L) o] A& 22
AREL S HTA FELS BEL 202 A4S, B4 ¥ B4 Btk 4T 3H
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= BT SEtoldE I, xp ARFho] o] F4E T2 A 2oha 7P A =
F A, w7l LA AR WA Do o 51 ek AR, 18 B,
NULLZ A A3}, MemoryError U SystemErrorE WA A U th

int PyTuple_ClearFreeList ()
A 52 (free lis) & A& U Th HAE 5 5 28 wEgh

8.3.5 XA AIRA ZHA|

F 2 A A B (struct sequence) A A= namedtuple () AR S C 57}
S AN - S AT elTh, A A e e, B
Uk
PyTypeObject* PyStructSequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. ©}&] ol A H desco] HIo|E|Z M2 FZA A2 FS H5 Ut 23
O AIAE A= pyStruct Sequence_New () 2 e 4 54t}

J[m “H”
L
51
. N
2
4y m
Ach
o I
fm
[t
ofm
QLL
o9

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
desc = F2A N A2 ryped AR A 2713 gk,

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence_InitType®} ZA| %9 A&3H 0, Aofstd -1 ¥-3sh o},

WA 3.40] =7}

PyStructSequence_Desc
wE p2A Ad2 P e 4R E TR

zc cd o|o]

name const char * TZA AlE2 g9 o]

doc const char * AF Foll et SAEF o o st ZAE L A =k}
¥ NULL

fields PyStructSequence_Fiel 22 39 & o]5 L 7IZI NULLE ZY+= vl g

* of vt ZlE

n_in_sequengcent gtol A SoA B 4 e dE & (FE2E AHEH

o“l“)

PyStructSequence_Field

F2A ANRD2Y I8 7L XA ANFA2AEEZE 23PJlEng RE Jr i
PyObject* §L Ut} PysStructSequence Desc® fields B9 AW A= XA A
A9 ol é‘:ﬂ ZNeH=AE 2- gy
Z |[c™ o[O|
=
hamé const | A= TRl B YT S8 TEE T AENILL o[ G AHE
char * | ¥8 9 PyStructSequence_UnnamedField® A3t
doc | const I T = ~E oL} ASFslE W NULL
char *

char* PyStructSequence_UnnamedField
olF A= AHEZ FAF7 L L= o] 5 3
PyObject* PyStructSequence_New (PyTypeObject *type)
Return value: New reference. PyStructSequence_NewType () 22 THE typed] A2EHAE U5

e},

PyObject* PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}2] 71 = £ Z A Al A 29 $1 4] posol] Y= A& 85U
9] AAE B A ik,
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PyObject* PyStruct Sequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PySt ruct Sequence_GetItem ()3 SS53 |2 2.

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)
:,Lz;‘q] /\].ﬂ/\ p-J o] Eﬂ/\posoﬂ 01_1: jJ cE %)\- = /3 al 61—1/] l:]— PyTuple SET_ITEM() _-,1]_ U]_;‘ﬂ.7]_
AZ, ol A2 MEZL JA2EHAE ZHgHH“H}*‘-’L?ﬂ]OF gyt

FaL: ol g ool T

jubal

12 g g A

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem ()3 S5 wjZ 2,

Nt

Fa: o g od U Fx

]

A

d

8.3.6 Z|AE ZHA|

PyListObject

o pyobjecte] AH Be Thol Bl AE AR S ekt

PyTypeObject PyList_Type
o PyTypechjoct QIAE AL o] # 2] AE HE LRI o] 22 ho] 2l A1 29] 1ist9} 28
AR AT

int PyList_Check (PyObject *p)

pESE ARG B AE GOl A8 Y Asdaw

)
k)

o

uhEHg

i

ot
int PyList_CheckExact (PyObject *p)
p7t B2 E A o] AW B AE sﬂ_,] B o] A AE AT} ol W S walsh )

PyObject* PyList_New (Py_ssize_t len)
Return value: New reference. /3-8-3FH Z 0] len Q1 A E|2E &, A9 3lH NULL-S ¥H3Hshu o},

of

Zr31: leno]l 0R T 39, ¥E Y B A E
PyList_SetItem()Z A‘Xﬂ A= %@6}71 Ao p
TTE AHE AL Shol A I Eof] A

m{m
HHN'
]
4>
§2
Iy 3
<
iv)

Py_ssize_t PyList_Size (PyObject *list)

listo| A Bl 2E A A o] o] & Ryt ol B 2E AA| o th et len (1ist) 2k F5H U
Py_ssize_t PyList_GET_SIZE (PyObject *list)

ole] AAF e pyList_size() o] WiaE F4].

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)
Return value: Borrowed reference. list7} 712 7] = 8l 2 E ol A index 9] X| 2] A A S 9133t} §
7k ok ofof gtk Bl A =S| Lol AR |9 e 4L A A A 95T index7) 91 E
urtg (<0 = >=len(list)), NULL S B}3}3} 1 IndexError o 2] & A A s}
PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. | & ZAA} Ql+= PyList_GetItem () WaZ §A],
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)

2|~ E Q) AIEl X indexol Qe < item & AP U T JF 6 02 WU T index 7t M9 S
Hojud, -1& WSSl IndexError o9& AA gt

item o) e F2E “FAL GFL W AAY 220 ofn] Y FEo h
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void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *
ol AAF Q= PyList_SetItem ()9 WlZE 3 Al

A= ol AHE Yk

AS)
rE
o~
o
u
o
=
=
ofo
o
z9,
rle
=
)
[»
[t
it

Z: o] I B = jremol T S %‘*i% “S X117, PyList_SetItem()3
t [e)

0e B2 e Wel A etk

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
T jtem S 2 AE lisro] QB index SHo 4F B TE A EE 0 WA Th AdsE -1
WEkstal o 9] & A AUt} 1list.insert (index, item) ol & T3y

int PyList_Append (PyObject *list, PyObject *item)
2|2 E listo] Zoll AA itema F7 Ut FsHH 02 Wy th Aaj 9
£ APt list.append (item) o 3| G}

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. listol| A low 2} high Alo] ol &= AR ES 35t 2| 2EE ¥IEshU .
A3l 8t NULL-& WHhotal of| 9] & A Ut list [low:high] o S| FFUth 2|AE ZoA
Rejo] e AL A9 A gk,

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low 2} high A}o] 9] liste ol 25 itemlist®] W&o &2 AAEUT) list [low:high] = itemlist
of| 3 Fu ot itemlist= NULL ?zl T e, §l s E/l = YERE U (—E‘r 122 2HA). A
St 02, AWsHY -1 WSS th 2|2 E oA RE|Q Qd A2 A Ye A gk5Lth

int PyList_Sort (PyObject *list)
list 355 A2 e oA Dt 4E38tH 0, Ao std -1 WU o] 212 1ist . sort ()
9} =53

int PyList_Reverse (PyObject *list)
list®] 352 A A el oA AFdSsUTE dFstd 0=, Aofistd -1 WSy o] A list.
reverse () & =3tk

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list2] W&
ES s,

int PyList_ClearFreelist ()
2 B (free list) & vz Yt} A &

B A 3.30] F7}.

ﬁd
(2
iR
tlo
r]I,
rlot
ok
Kl
£
o

m[o
bl
%
ok
rlr
=
A
i
)
i_:‘l
i
2
i)
i
v
(w
c
o)
'_l
0]
=
(o
[)])
e
to

B[
o
o
-
i
r]I
r 0
d
i
A

8.4 ZiE|O|LA Z4x|

8.4.1 ElAML{2| ZHA|

PyDictObject
o] pyobjecte] AB §L shol W BA L E A4S e T
PyTypeObject PyDict_Type
o] PyTypeObject 2R 2aE gho]d gAY & Uttt o] 22 gho] & AF9] dict £
2 AR
int PyDict_Check (PyObject *p)
p7tdict 2| o] Ak dict B A B Fo] aAdrE A FHS W)
int PyDict_CheckExact (PyObject *p)
p7hdict AA o] A wk, dict F o] A/ B o AT A= op ¥ I vkt
PyObject* PyDict_New ()
Return value: New reference. M| 22 W1 9 A 8] & w351 A, A9 81 NULL-S 9H3Hshy o}
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PyObject* PyDictProxy_New (PyObject *mapping)
Return value: New reference. 9)7] A& 522 7A| 5= w4 & 93 types.MappingProxyType
A2 W T o] 2L Ao v 54 2ol G 9B ST £42 BA ) 9
BEwEs o AgE YT,

void PyDict_Clear (PyObject *p)
% M ele] RE 7]k 42 mgu

int PyDict_Contains (PyObject *p, PyObject *key)
gM e poll key7b 23 o YA FA U po] 5ol key2} A8t 1 W&k, 18
o w02 MEFch el ® -12 W@ ch ol o] EA key in poEFFUICH

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p2; 222 7)-3F -2 Z£33t= A A 8] ukskghoh

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
S 2 poll valS key 71 2 AF A FU T keyx 3l Al 7hsaf oF FUth 28 2] 9F2 W TypeError
A AU AFE 0L, AdsE 12 BBFUTE o] B4t valo] U FEE FAA

U

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keyE 7] 2 Apg3to] 9 g poll valS 43 th key= const char* o] oF Ittt 7] AA =
PyUnicode_FromString (key) § AH&3 BhEUTH B33t 02, Ao otd -1& W& ch
o] & valol e FxE FAA 5UHh

int PyDict_DelItem (PyObject *p, PyObject *key)
Remove the entry in dictionary p with key key. key must be hashable; if it isn’ t, TypeError is raised. If key
is not in the dictionary, KeyError is raised. Return O on success or —1 on failure.

pa

A]

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. © A U 8] poll A 7] 7} key AAE U T key 7171 gl
ol £] & A7 skA] 43 NULL S "B o

__hash. ()& _eq () MHEE ZTE3= TG B A= AFULE o8] K E
oW YAl PyDict_GetItemWithError () S AFRSHAIAl L.

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. o| 2] S A A3} A| &+ PyDict_GetItem ()2 W YUt o7}
25 o ol 2 A8 NULL S WASh o). 717} R0 o2 & A5 g NULLE ek

=

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©) 12 PyDict_GetItem ()2} Z A, key7} PyoObject *7} ofd
const char*Z@ A AH Ut}

__hash__ ()% _eq () MIMES ZTE5L 94X EAE AAE BEe T4 2
AAFULE o8] RuE doWH Al PyDict GetTtemWithError () S ARSI Al

ol 2]

[-o Flr
rr

PyObject* PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)
Return value: Borrowed reference. ©] Z21-2 glo] % 4~&2] dict.setdefault () & ZH Ut A3}
A, 9 Y poll A keyoll l &ot+= gh= 9 oh 7] 7} dictoll §1.2H, g defaultobj = 4 P =] 11,
defauliobj7} WEEFE I T, o B4t kel 1A B8 28] DAL 5] S A 0 2 FrhE oA
g e g,

H A 3.4 F7}.
PyObject* PyDict_Items (PyObject *p)

Return value: New reference. B 8|9 RE &S 2385t PyListObjectE WHEE T}
PyObject* PyDict_Keys (PyObject *p)

Return value: New reference. B8V 818l L E 7|5 £33 3l+= PyListObjectE QWSS T}
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PyObject* PyDict_Values (PyObject *p)
Return value: New reference. BV 8] p&] RE 3k £33} PyListObjectS ¥HEshU T},

Py_ssize_t PyDict_Size (PyObject *p)

gAY ol 9 5o £8 RBFUTE ol GAU el T Len (p) 9 55 T

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
MUz pe] BE 7]-3 A2 olB 2l o] E g th pposoll o8l 2 H py_ssize_t+, oE o)A
= Al&sE7] 96 o ?‘}43 X1 & ©E07] Aol 0282 2735 o] of Ut o] e "ML 2]
Fogol thall = whshstar, 2 o] Huw glowd ARl vk vj7) M pkeyi‘rpvalue—
7Yz} 719} g o2 A& Pyobject * AE 7He] 7] 74% NULL ¢ = 55Ut o5& &3 vetd
%it F “‘a](borrowed) ZAdUth olg gl o]ld S ol ppose WA e BT o] e Y
AU 72 o) e ZAL e, 727} S utetn 2 @ mAlo] A% 4] ekl

=49

2
it _ﬁ

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/* do something interesting with the values... */

-~

gMu e pe olg el d ol MAsiA
AL GASA 7] f ol M A &

o gurh gAY
= 1

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PylLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
g AA bE olE el E stHA, 7]-3k A= dAAYE adl —?—7}@143}-
PyMapping Keys ()@} PyObject_GetItem()E A QdtE= BE AAL
7F ol ’, aoll = 71E ol boll A A 8h= 71 7F QLo WA= 1, 13 A ‘%
717} @& w vk o] F7HE Uth 4F ot 05 vEeka, o 9] 7 et E -1

int PyDict_Update (PyObject *a, PyObject *b)

94 e A
S U th override
W a2} 2 S

gy o

rlr

EIO§9

o] Co|A] PyDict_Merge(a, b, 1) 21, F HHA QAo “keys” ] EZFHEV} Q<
PyDict_Update ()7} 7]-3k 2] Al 2ol o & °1E1 g o] E 32 gk=th= ARt Xﬂﬂ St 3}o]
Ao A a.update (b) 9§ AFEHUTh. AEFHE 02 MBekT, o9 74 LASHE -1 HEF Tk

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq29] 7)-g Ao YAV aB AAA Y WRFI T seq2s 7)-3 AHOR THESHE Do) 29
o[E e & A7 E A4 o E e A7 o] oF YLtk 55 717} 9129, override 7} o] W v}A| 2]
SElska, 184 ‘3%——0—‘11 A WA 7L ST F Al 02 REFstaL, o 9] 7} i8S -1 Wk
Tk EE ot shol 4L o U THIE g A9)
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def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seg2:
if override or key not in a:
alkey] = value

int PyDict_ClearFreelist ()
A& 22 (free list) & v]-Z Ut siA|E & 24E vkt o)

B A 3.30] 7}

8.4.2 ZTigh A

o] Ao+ set I} frozenset Aol th3t F§ APIo 3l 2FA| 3] At ol YI= A 94
L 7se 4 AA T2 EF (PyObject_CallMethod(), PyObject_RichCompareBool (),
PyObject_Hash(), PyObject_Repr(), PyObject_IsTrue (), PyObject_Print ()
2 pPyoObject_Getlter()E ExFFUcrthol v FA4 2 Z 2 EE (PyNumber_And(),
PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (), PyNumber_InPlaceAnd(),
PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr() R PyNumber_ InPlaceXor ()<

2 Th.
PySetObject

o PyObjecte] AH L set} frozenset AR BFE] hE HoHE P o AH§H Utk o
AL AL AL W A (FE AT IS A 1L, TR W P Axe] 7hw 27
W2 82 (2 AE AGLAR & HINTE Bl A pyDictobjece s} P o o P2A)

o]
DEs ol AR BN A 9L Ao ARHolok v, MAY £ AFUTh BE AL T2
A e 2A3 7| Kk AW E APIE B3l =33l oF it
PyTypeObject PySet_Type
o] AL 3] A set L UEME= PyTypeobjectd 2B AUt}

PyTypeObject PyFrozenSet_Type

o] AL 1}lo] A frozenset F& YUEIU = PyTypeObject?] 2B A YT
29 QA AR S BE v d Ao U8 A oA A5G v R, AR T BE

olH 2] & Jtol i AA o A A5 Fth

int PySet_Check (PyObject *p)
p7hset AAF AN Po] AAE AW FE wa .

int PyFrozenSet_Check (PyObject *p)
p7} frozenset AA L} A H o] QJAEAY 2

o
rE
e
ol
T
v

int PyAnySet_Check (PyObject *p)
p7t set 1A, frozenset 7“Xﬂ T AE Yo AT A Zg v

int PyAnySet_CheckExact (PyObject *p)
p7} set AA| L frozenset AA| 0] AW A H o] AJAEH A=

_,d
<
g
oY
o
r 17
rigt
i)
<
v

int PyFrozenSet_CheckExact (PyObject *p)
p7tfrozenset ZAA| o] A RE A B P AT A= of A 2 vk oh

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterable®l] 23l W13te AN E T T3= M E L set 2 ¥ T} iterable
S Mz W A3 vhE 7] S8 NuLL d 5 S5 th a3 std Al A 32, Aol sk NULL-g whek
ST} iterableo] A7) 2 o]l 2] &o] oh] B TypeBrror & WAN U Th AAAE DT BAR
o = F-& Ut (c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterable©l] 2|3l W1&H A S £33 M Z-& frozenset = ¥HESHU T
iterable— A 2L 8 frozensetS TS 7] Y3l NULL 9 4 Q<S5 T) ’“5'—6]—“1 A R Ee, Aajstd
NULLZ 833U o}, iterable©] A A 2 o] Bl 2] & o] 0}1/] W TypeError S WA Z Ut}
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set O]} frozenset ] AAEATEE 759 AH Fo] AdAEHA A 3] Tt} S a2 E AL
S aeun
2] .
Py_ssize_t PySet_Size (PyObject *anyset)
set ©]Y} frozenset AA| 9 ZAo]E ¥I& ST} len(anyset) & TS5t anyser©] set,
frozenset = A H 32 JdAHAV} o} PyExc_SystemError= WA Al AU th

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
e AAF Yl PysSet_Size ()9 WjaZ A,

int PySet_Contains (PyObject *anyset, PyObject *key)

LA H 1S, AT A oW 0L, ol & 7 LA -1 & ¥y o). 5to]# _ contains__ ()
HA =9k T, o] T Al Eﬂ—ﬂ A= YAl frozenset & & -5 ‘ﬂi‘rﬁ}xl F5 Ut key
7} A B7153HE, TypeError & WA A Y Th anyser©] set, frozenset == A H g o] ol

HA7F oYW PyExc_SystemErrorS WA A U Th

int PySet_Add (PyObject *set, PyObject *key)
keyE set Q2" 2o F7FEY th I 3l frozenset A2HAo® ZFFZ3yr}
(PyTuple_SetItem ()X H T2 F X o %ﬂ 7] Aol M &Z-& frozensetd ZFS A= d A
89 4 A5UITh. 4B 02, Asehel 12 WA Th key7} 51 4] £ 38, Typetrror
£ %“ﬂ Ayt 44 17}0] O*T/}‘ﬂ MemoryError E A YT sero] set oy I A B
o] A~EAT} 0}‘4?1 SystemError& WA Al Z YT

S = set o)L} T ALY A B o A AE o= AR T = YA T frozenset oL} I A H ¥ 9
2”2 = AR 5 gy

int PySet_Discard (PyObject *set, PyObject *key)
LAH L AAHE 15 s, HAS A ko (o d = 44 syt 02 WEska, of

7L A e 12 wkekghy o). ‘:“735‘ += 7]l o3l KeyError E LA 71 A ‘E‘é%‘% t}. key
7} Al B 7153 TypeError & HAY A 7“4‘4 s}o 1“4 discard() WA ES= 2, o] 5+

A B7F5 35 A QA frozenset & 2 A5 H3EHA] kS T} setO] set ojL} 1 A B 6:1_,] o]/\
HA7F oYW PyExc_SystemErrorS WA A U T}

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. setol] 501 )= 4] AA|o ot Al F2E HHEs
A AU A3 NULL-S FHEsU o) J3to] B]o] Qo W, KeyError &

set oJL} I A B F o] JAAHATL bW SystemError & WA Y TH

int PySet_Clear (PyObject *set)
71Ee BRE 24 S vyt

, setol| A AA =

]_
A Al Y T set©]

int PySet_ClearFreeList ()
A 55 (free list) & ¥]x U Th Al 59 S5

WA 330 27}

rE
e
i)
v
v

8.5.1 &4 2|

shold g9t A B AR 47 AL
PyFunctionObject

ol AFEE = C F2A.
PyTypeObject PyFunction_Type

O] AL pyTypeObjectd S1AEH o]

W shold B4 FL Ut shold =2 1o u o)A
types.FunctionType & =&t}

int PyFunction_Check (PyObject *o)
07} B4 A (PyFunction_Type )W 22 MR Th w7 ¥4 NULL o] oh] o] of gk,
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PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. T = AR code2} ATH A & A& 933Ut} globals= 4ol A
A28 % Y A WA G DA 2 olo]of BT,
o] S2EYHR o] 52 ZE AA| A ZEAFUTE __module_ & globals ol A 7FA 3 U th A}
715z ol xH ol ¥ ZE A= NULLE ARG U _ qualname_ & T8 oS3 e grow
AA=E Ut}

PyObject* PyFunction_NewWithQualName (PyObject *code, Py Object *globals, PyObject *qualname)
Return value: New reference. PyFunction_New ()2} H]28}X| 2, 8= 21A]2] _ qualname_ 9]E
g HEE AT 5 J=F YT qualname= FUIE A AL} NULL ©] o] oF g T} NULL o] W,
__qualname__ 01 E ﬂ %E% __name__ OJEZRE} Z2 oz AP YT

WA 3.3 7}
PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. &= AR ope} AFH I = A& wrakgh ok
PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. S+ A op2} A#H A A4 8 & wragh ok
PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. 3t A op ] __module__ 2] EB]HEE WHaghy ) o] 22 Ayl
Moz v o 8L EsH BALo| A, ol W TER E AR 445 AUk
PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. 35> A op2] QA A} 71 B 23 ¥E3kghU o}, o] &= 21 x}9] EZ o]}
NULL ¥ = 55Utk
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
o AR ope] AR} 71 2 3= AT U defaults= Py_None o] L} 75 o] o of gt
A3 3 systemError & A7) 1L -1-& WG ok
PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. 35 A op e} ABH S Z A
ARe) FEL 5 Azt
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
@4 A7 o9} A2 2248 AA T closure’ Py_None |} 4 A7) 2] FEo]of o} Fuich.

A8l systemError& WA A 7] 3 -1-& HEESHU T

frt

W o o] AL NuLL o U A

PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. &~ A op2] o] =8| o] A2 ¥stghu . o] AL 7k A1 g}
NULL & 5 54tk

int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)

S A A op2] o] = H o] A S A A Yt} annotationsS YA 2] U Py_None o] o] ofF gt}
A5l SystemError& YA 7|3 -1 & ¥HEghU o).

o)

5.2 QIAEA HIME ZA|

2
AAHEA WA EE Pycrunctiono B3t g ¥ olm PycFunctionE Ze|2 AAo] A= N2
vl ol . o] 79-4 PyMethod_New (func, NULL, class) @<= thAgc}.

PyTypeObject PyInstanceMethod_Type
o] PyTypeobject ALHAE sho] A A2E2 WAE FS UehiYrth hold =z o] &
LS9 A syTh

int PyInstanceMethod_Check (PyObject *o)

o7t A2E A WA= AR A FZ &3t (PyInstanceMethod_Type @ YUTH. Wi H=
NULL ©] ofi] o oF ghit}.
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PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. M| Q18 A WA & AR E vk th funce 9299 Z#E Ax ],
PR PP AR P

PyObject* PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. QA 2~E1 2 WA & im3} AFH S A& vl

i
riet
)
iy
Iy

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 2% 7 AMS 3| 8f+= PyInstanceMethod Function ()9 |3 Z2

H .

8.5.3 HIAME 244

H A == 14 9 (bound) T AA JUTh WA == 3

A A5 A -2 (unbound) WA = (Fef 2 AAo] AZH WA E)E B+ A

PyTypeObject PyMethod_Type
o] PyTypeObject A2HAE Tho] M WA E S UYeP Ut o] 22 sto| Al L2 739 types.
MethodType & ==H Yt}

int PyMethod_Check (PyObject *o0)
o7} A= AAE &S WEGU T (Pyiset o Type 3YUTH. A B4 NULLO] ofL] o o}
Sk

PyObject* PyMethod_New (PyObject *func, PyObject *self)
Return value: New reference. M 28 WA E AAE S FYT} funcs & 9] o) Z & A o), self
WA= AZAFH o & A AYYT func= A EZ S22 o SE5E T AUt self=
NULLe] obv] o] of gk,

PyObject* PyMethod_Function (PyObject *meth)
Return value: Borrowed reference. meth W] 4] =2} A AH g AR E ¥i3tshy o}

PyObject* PyMethod_GET_FUNCTION (PyObjecz *meth)
Return value: Borrowed reference. 2.5 A VS 1] 8F+= PyMethod Function ()9 322 ¥ A.

PyObject* PyMethod_Self£ (PyObject *meth)
Return value: Borrowed reference. meth M| A] =2} A #H A AEHAE v13SHU T,

PyObject* PyMethod_GET_SELF (Py Object *meth)
Return value: Borrowed reference. 2.5 A S 3] 3F= PyMethod _Self ()9 W3 ZE W A.

int PyMethod_ClearFreelist ()
A% B2S AUL AAE % 35 52 RSP

8.5.4 Ml ZHH|

<" AR ofE] AT o] N LI W4E F A 0l AT T o2l 2 AL, e AR

Al A AA 7 s J U e FREe 4 a8 =849 A Y ‘?iﬁiOﬂ— G HFE 2 AL 5= 7
A7 zZo] Aof o gt =z 7F 23 Ut ghell %‘Aﬂ ShA, A AA] ALA] S Al Ao Z 3k %kol AUt
o2 st A A9 A= (de-referencing) = A E vlo]E I =2 HE 9 Yol Ao3rth AN A
Ats oz AR A syt A A= o2 2o §83 A& 5 Uth

PyCellObject
A AR A AgH = CF2A.

PyTypeObject PyCell_Type
A A7) o 3 el 8 A,

int PyCell_Check (ob)
ob7} A AW & MBFU ) obe NULLO] o}] o] of Fr ek,
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PyObject* PyCell_New (PyObject *ob)
Return value: New reference. ob 32 E33t= Al A AAE w52 viag U} v/ 4= NULL ¢

T AsUh

PyObject* PyCell_Get (PyObject *cell)
Return value: New reference. A cell®] W82 ¥I3+sh o}

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. 4 cell®] W22 9133} A 2k, cell©] NULL ©] o} d x| 2} A A A QA&
gelekA] syt

int PyCell_Set (PyObjecr *cell, PyObject *value)
A A call®) &L vale AR LItk o DA SHel Ae] AR g B FEE AA G Th
value't NULL & 5 914U TF. cell= NULL o] ofu] o of Guich; 4 A7 74 ohUl W, —1 0] ek Uk,
4 F3H, 00] ke k.

void PyCell_SET (PyObject *cell, P)Obje(t *value)
A AR call®] G valueE AR U T % A4= 23 A kL, AL

oF<&= Ut} cell & NULL ©] o} ojof 3t Al }d] 7_1‘411]@]0]: st}

o
o
>,
N
N
o
e
2
R
R

8.55 A 2|
SE AA & CPython 78 A2 AR AZYUTH 2 AR = 014 Gool Fol 97 e 43 58
5= ol 2l & ek,

PyCodeObject
= AR AWt o ALHE AA ) C 72, o] Be) BEE AAEA W42 5 A5

PyTypeObject PyCode_Type
o] 212 Python code & YEI = PyTypeObject?] <l

[>
(T
[>
0
<
o

int PyCode_Check (PyObject *co)
co7} code AA W 2L vksta ).

int PyCode_GetNumFree (PyCodeObject *co)
ool Sl A W9 AFE W,

PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, Py-
Object *freevars, PyObject *cellvars, PyObject *filename, PyObject *name,
int firstlineno, PyObject *Inotab)
Return value: New reference. M| T = AR E vyt ZdS w7 98 ¢u]) Z= AA 71 2
23Hd, thA pPycode _NewEmpty ()& AH&SHEAI L. HFo|E FE2] A o] 7} 2k W A = 7] ulf 2,
PyCode_New ()& A% T&3HH 23 9}o] H A of +&2 & A5 Uk

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,

int nlocals, int stacksize, int flags, PyObject *code,
PyObject *consts, PyObject *names, PyObject *var-
names, PyObject *freevars, PyObject *cellvars, PyOb-
Ject *filename, PyObject *name, int firstlineno, PyOb-
Ject *Inotab)

Return value: New reference. PyCode_New ()2} B3R 2 $ 2 A& AAE {3 7}

“posonlyargcount” 7} ¢1<5 1] T}

WA 3.8 =7}

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. A/ A H o4 ™, St A A k] S HEE Z2rE= A vl T = AR E ¥ks
Ut 23 Z= AA & exec () Exeval () 3 }% A2 EHY Yt

8.5.
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8.6 7|E} K|

8.6.1 L} ZHH|

o] API= C Z ¥ ghol B e 28] W3 & A 1O (FILE*) Aol o &5t W 3+D AA ol thak ko] 2C
API9] H & o Ee o] d Ut vfo] A 30 A, 9} 3} éE% 2 AREio RESAETUL o REL
G AA L Az v H P H A 2 V0 ol o8 ASES F e Fnh OWMW Aysts e ol e
MEZ-2 API| gt ] C e Holm, 22 JHz e H| Y] 27 HIE ARG AJUth AGA T ==

14 10 APIO] 9 Al 28 Ao] E4Th

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] A& = 5149 51 7|&A} fd2 slol A gtYd A E w5 th
Q1 2} name, encoding, errors 4 newline—% 71 B S AFR517] 98 NULL ¥ 5 Q<5 Yt buffering2
7123 A3 A8l -1 E 5 AFUTE name-2 FAE L, o] A WA TS A8l {4
HUth A3 Al NULLS ‘?}%‘rﬁ‘%‘?}- AALel thsk o A4A S A2 io.open() T AHAE
REE VRS

An: wheld AEYe] A A WY AZL AL JOonE, 08 £29 3 7 EA}
S ole] o] /13 R FAZBAG S AEUTHOFE HoE Y R 28 A,

WA 32004 HA: name ) EBHEE FA Y th

int PyObject_AsFileDescriptor (PyObject *p)
pof FEE Y AT ox 2 WU, A7} A5, ol BRI a8 dod A
Al fileno () WA EZF o™ TSP YT Uﬂ"iE% WHEA] 45 Whgef of stz 11 ghe] 3k
J1eA oe MAH T AAIE A A 12 ARG

PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline ([n]) & 55Ut o] 4= AR polA st =S IdH

L5 Uth nol oo, 2]

Uth pe 39 AA Y readline () MM =7 Q& oo AAL 5
A o) 2} HA gl o] @ﬂol dE= %4151/13} nol 0 th 29, nufo] E o %—%»Jr" oA A E T
20 ol e gtk £ 43w sl 2o 54 sy W el AT,
aeno] OEE‘r —Dd, Zdolel AA Qo] =& A 3 ﬂ°ﬂ Z2] ©23H EOFError 7}
T

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
A& A handler & &3 vi7/] H4E AL =S io.open_code () & Y¥HA Q522 A A o g ot

handler+= 3 o] PyObject * (*) (PyObject *path, void *userData) ¢l Fo|n, o 7] A
path+= PyUnicodeObject o] HAE Ut}
9
=}

wobas EAE F BLE AGLG, & BEE 0L ARIAA T2LF oz, o 2
= shol W AE 2 A4 Fxahd gyt
o] &

m, 0] & 9] pyFile SetOpenCodeHook () ol t]3t

stal QB z e 7t 2718k glod o9& AT

e Py _Initialize () Ao E&d = AU
Raises an auditing event set opencodehook with no arguments.
W7 3.8 7%

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
AA objE 3L AA| pell & th. ﬂagsOM A A== et Fel 1+ Py_PRINT_RAWY U th; F0]
AR, repr O A AR stz () °] 71SH Utk AT 02, Ao she -1 W, 2 A3
o9l 7t 2 ek
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int PyFile_WriteString (const char *s, PyObject *p)
24 55 3+ A7) pell ik 4 F3HE 0 W, Al
478k

bel 12 ATk A 29 ol 917

ol
o

8.6.2 2 A

PyTypeObject PyModule_Type
o] pyTypeObject 2|2 E ol M BE P& UEFYPUTH o] 22 types.ModuleType O &
shol s = 19o] &5 T
int PyModule_Check (PyObject *p)
p7tEE AA ol AV 25 A AH Fold FE vyt
int PyModule_CheckExact (PyObject *p)
p7t 2E AA| 0] A ¥, PyModule Type®] A B o] obld L wkeghch

PyObject* PyModule_NewObject (PyObject *name)

Return value: New reference. __name__ ]E | HE7lnameL & A A H A & AAE widdrh &
59 _ name_ ,_ doc_ ,_ package_ W _ loader_ SEFHEZALAYT(__name_
2 AL BT None 0% AAFUD;__file oSeR=E ABHE AL 5249 44U

ek,
HZA 330 F7}
A 34004 H7: _ package_ 2} loader_ 7}None® & AA Ut

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule NewObject ()2} B]523}A| 2h name o] U 2= 2 A o)Al
UTF-82 Q7 X< Jt}

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module®] 05 F 712 F3 3= gAY g AAE vlag o) o]
AA = 25 AAS __dict_ o ERE} ZFUTh moduleo] 25 AA| (= 2E AA ] AH
)7} o}l H, SystemError 7} YA 5121 NULL ©] W3k Ut}
FHe 252 __dict_ & AF 2ASHA I thE PyModule_* () ¥} PyObject_* () ¥+
Ag3he Aol F&ITh

PyObject* PyModule_GetNameObject (PyObject *module)

Return value: New reference. module®] __name___ Zr2 WFEshUth 25 o] AlZ35HA AL, BA14 9]
o}, SystemError 7} WA 313 NULL o] B3 U T},

B A 3.30]] &7}

const char* PyModule_GetName (PyObject *module)
PyModule_ GetNameObject ()} BRI R 'utf-8' 2 AF Y H o] &S ¥I3-sh .

void* PyModule_GetState (PyObject *module)
BEY “AH”, 2 BE A A FFE v Re EE2S 7] 7]ls 2AE U NULL-S ¥H3HE o)
PyModuleDef.m_sizeE FZ3IHA L.

PyModuleDef* PyModule_GetDef (PyObject *module)
25| Rk pyModulepef FZ A gt ZAE| L} BE o] FY oA w012 A kgkod
NULL < ¥Hhgh ot

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ o]EZ|HEE AR5} moduleo] 2= 51 o] &
= gtk A H A FRAY FUIE FAD o] obY W, systemError§ A A 7] 3L NULL
2 WERITh 184 eom fUTE AR tg 22 E BER oh

WA 3200 F7h

const char* PyModule_GetFilename (PyObject *module)
PyModule_GetFilenameObject ()} B8R T ‘utf-8* = <l

=1
of,
(i
12}
ne
ol
o
rE
o
]I.?‘_',
°
T
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WA 325 E HA: PyModule GetFilename ()2 QI QT & = Lo o3
EEE N

UnicodeEncodeErrorE WA A YT, th4l PyModule GetFllenameObject ()5 A
Al L.
CRE =78
HE AAv Rt o R S RE (RS FrE WEWE T eel By ) oy Asdd 5 (2713
=7} PyImport_AppendInittab ()& AFE3te] F71H) ol A w5 o] F U th ZFA e W82 building

)

L} extending-with-embedding & 2 34 Al 2
Z713} st 2 E F AAEHAE PyModule Create () ol AE3 23 ZE AR E st A L,
g2 ?Zxﬂ X}Zﬂ § wreste] ‘oA 2713 238+ A5y
PyModuleDef

vE A REEY BaWRE A

ol Wol Ao w 27|58 W) o)

PyModuleDef Base m_base

o] W & 84 pyModuleDef HEAD_INITE % 7]3}3}4 Al €.

1 YERE AL XA dutd oz ZF B Eof t3
qv}.

r‘r‘ HJ]HJ

]

H
1o

El>

const char *m_name
M 2ES ol 5.
const char *m_doc
BREY EAEY; YUA O F pypoc STRVARE e EAEY W47 A2 U Th
Py_ssize_tm_size
2sdH= 4 <
ol §A1% 4 AUk 1AL oo A8 AEZ e E ol A 1S A8 o

B U

SEIE 27 wj 2ol B JABz2 B E A dsHA] =

=T
e Zl?éﬁ“%v} D}E‘r A 2718 el =
A 3 W82 PEP 31212 &

PyMethodDef* m_methods
PyMethodDef OB 7|EH £ BE £ g Holeo e ZAE. 7t glenurrd

F Uk

PyModuleDef _Slot* m_slots
oA 27135 AT X B ME, {0, NULLy R or FRPUT OPA 27|3E
AHE-3 ], m_slots+= NULL ©] o] oF g+ t}.

W7 35004 W 7: WA 35 o] Aol o] W7 G4 NuTLE AAE o, et Zo] He)
EERslor

inquirym_reload

traverseproc m_traverse
BEE AAY GCEN T 32T FA &), 8 3HA O NULL. ©] 34+ 28 e/ E
=] 7] Ao (PyModule GetState () 7FNULL-E ¥F3FsE 4= Q15U th), 28] 21 Py_mod_exec
7l A9 E 7] Aol S22 - s YT

inquirym_clear
25 AA9 GC A Foll 25T 2 (clear) Tk, Bo5HA gko®
5 N‘EH7]— ot 7] Aol (PyModule_ Getstate()7]— NULL S % iy
Py_mod_exec 71 A E7] Ao &2 + JAFY T
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[freefuncm_£free
25 A5 B A S0l £2L B4, DA OB NULL. o] Bt BE A BY
= 7] Aol (PyModule_ GetStat ()7} NULLE W13+e 4= Ql5Ytth, 18] 3 Py_mod_exec
47t AR 7] Aol 29 5 &k

PyObject* PyModule_Create (PyModuleDef *def)
Return value: New reference. def2] 7 2] ol uheh, M| B A& 5 UTE ©] 22 module_api_version ©]
PYTHON_API_VERSIONS 2 A AH pyModul eﬁCreateZ () A8 52}

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)
Return value: New reference. def2] A 2] ol wkg}, API ¥ A module_api_version< 7} 331l X 28 A
A WUt sid Mol A3 < Ae =z 2] A XA ¢S H, RuntimeWarning <

A U T,

Far: o] = W RR PyModule_Create ()& WA A8 oF Futh 413 Q3w v AL
SHHAL L.

27|13} ol A HEEE 7] Aoll, 23 2E AR NP 2R pyModule AddObject () 9 2 &

Arg-sto] 291 .

CICHA| 27|38

S A Qe th2 IS ‘oA 2713 5 843 E AdUth ol oz e FF REL
gtolx 5} ¢ v oA T2 T 57@}% 25 AA 7L vr=o] A uf o] A A (creation phase)
2} AN A wf o] A A (execution phase) 2 FFPUTE FELE FWH29 __new () @F__init_ ()
HA =9 F AU T

S 271818 AR Sl TS0l B ‘:JJr g, o] RE2 AFEC] ot Uth: sys.modules 352 A
At BES UA JZE 31, | BE AA 7 HE0I A3, o] REL dut 7R = o] L& H

O] - shol 4l 253 0 hA AUt SR A o, 2o Felol A BEoj7l el wEL = Ho]ojof
Utk stE AN E th2 EEolv 92 v AA GFUth F EE AHEEZE QA (€ &
PyModule_ GetState ()& /\}J‘lOH/ﬂ)\%Z 1/Hd‘l(ﬂ-"—’ﬂ B2EY _ dict_ YPyType FromSpec ()l =

R ) 2 o)) o 2 A8 of of g .

o+ -

oA 27138 AMg3le] TS0 R RE RE2 A H AHZHE AYT ez 7dg YLk tF
BES E5HHOR FAGE AL dulAH o7 o] 5 ZA 7] FEIYT

goA 27135 8337 A8, =713} ¥4 (Pylnit_modulename) = H] o] A 2 m_slotsE 7}

PyModuleDef ‘ﬂi‘ﬁ/\e vL3kShu o), wkEky] 7] Aol PyModuleDef AAEAE TS 42 AR &}

o] Z7)ahshoF LTk
PyObject* PyModuleDef_ Init (P)ModuleDef *def)
Return value: Borrowed reference. 25 271 3} =2 3 +E Svl2 7 R 3t= &nt2A 27514
sol 1 27 o) A gk,
defE PyObject* 2 /| AE StA L, of 217 A5 NULL & RESHH o)
W7 3,500 7%
25 29 m_slors W = PyModuleDef_ Slot X9 vl E-& 718 A oF gy th:
PyModuleDef_Slot

int slot
obe) A AL§ 7153 gt ol A M EE, &% D,
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void* value

22 Do we} 2 o )7} delA =, 229 7
W 3.5 F7}
m_slots W} 42 id 7} 021 &5 =
g s e R Be e 2ayth
Py_mod create
E QA AA S e As) EEH e dTE AL FUT o] S5 value A = 53 22

ME B s A A
PyObject* create_module (PyObject *spec, PyModuleDef *def)

o] &4+ PEP 45101] 4eld 2, Modulespec ALH A E B S W5tk A 28 A4AS
Rhebst A, of 818 A4 SFaL NULL S WhEs] oF 3114 .
o) e HrTdo g FAFFFUTE 58] L2 BES A YEE AL A =5HE 78 F 27}

HL/\gsL/\ 0101/\-] doje sholM F=E T &3 < FHYrh

Shte] & Ao oA o3 Py_mod_create €52 XA Y 4 PS5 YT}
Py_mod_created 7‘]76’5}%] o, X E FX}= PyModule New ()& AH§3to] dHt BE 7

AE 5T o 8-2 Bl 7} o 2} specell ] 21 G T, 34 R B0l B B 402 B4 5HRA

REAZTEAN AT AN FA0E 2450 ALY A28 A 2 o goz AP 4

=% 87 v

whekE A A 7F pyModule Type-"% pESSES e‘ e+ fFUth dXE #Ad JJEHRE A
712 A Y3l 3 2E FS AL 4 95Uk 22U, PyModuleDef o NULL o] ofd

m_traverse,m_clear,m_free;00] o} dm_size; =Py _mod_create 0|28 &£F o] O™,

PyModule_Type QAAE A wbHlstE 4 9l& U th

Fl

F

i)

Py_mod_exec
EEss A Asf L2 4 E AFGUTE o] A2 ol H 5 F=5 APst= AH
SSRUTh ANAOE, o] Gt oAt 452 BEO FAFYh T4 AW et
U th

int exec_module (PyObject* module)
o] 2] 7§ 9] Py_mod_exec €x°] A G H ™, m_slots Wi ol YEI L= AR A2l g Uth
thkA 2 7] 3}o] o gk ZhA| & W82 PEP 4895 FZ 5] Al

B E

ok

4

MM
fijn

He7 271598 AT W 20 kel At e B4 SRR e 44 48 5
el olE 5ol RE ANE FH0% AT ) TG UL RES FAF 27558
PyModule_FromDefAndSpec-ﬂ- PyModule_ExecDefE BT 3 Z3f of gho]] G2 A L.

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
Return value: New reference. F o] A R E 2 A9 2 ModuleSpec spec & 2 A B E 2
AE wHEYh o] A & module_api_version ©| PYTHON_API_VERSION & & A A H
PyModule_FromDefAndSpec? () A H ZZ-ght}

WA 3.5 7}

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef  *def,  PyObject *spec, int mod-
ule_api_version)
Return value: New reference. AP1 ¥] 7 module_api_version& 7} 3}o], 0] 2 B & «] ./] 2} Module-
Spec spec.0.2 A 2E 2418 S5t 3% vl Aol Aa 29 e m el e v Az A 5] o,
Runt 1meWarn1ngg ‘3"/\“ J Al Yt}
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B PyModule FromDefAndSpec ()& thAl AF&3] oF sy th; &3] &

b
K
o,
et
> >
rr
fo &
4o

o} 5 L8541 A

B A 3.50] &7}

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
defoll A BE A £F(Py_mod_exec)S A FUTh
WA 350 F7F

int PyModule_SetDocString (PyObject *module, const char *docstring)
module &) = 2~ E 3 & docstring & 2 4 A 3 th o] s+4 = p yModule Create U
PyModule_FromDefAndSpec < A& 3}¢o] PyModuleDefolA RELS WE 0 A5 02 5

==y
B A 3.50] &7}
int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

NULL £ % functions W] 2] &5 module] F7Fg Uttt 7B dEo sk AAM 3 W&
Pyt hoder AWNE FEFAAL (5 BE o2 T7Ho] 97 WEe], C2 2 AR wg
T “&(functions)” &= YREFA 0 &2 3 HA v ] H4E BES T4, gho]H Fej2e] ada

-

A B2} §AEHA g5 U ). 9] @'—’F% PyModule_CreatelY PyModule_FromDefAndSpec
AHg31o] PyModuleDef oA ZES s w] A5 02 TEH UL

WA 3.5 F7}

RS
B 275 34D 271518 A48 49U RE AW S04 TEH L B4 (oA 27192
Mg A9 BE A 271918 2991 e 342 A8 T S A5tk

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
name 2. & module®l| ZAE F71g Ut RES % 7]Q. 2ol A AFR B 2 9= W o) B4yt
3 N valueo| th3 FxE FH UL o2 Al -15, 453t 05 R Yo

i Z2E A= 02 e 2, PyModule AddObject () = A& Aol 9 value2] 3=
Sl AU

ol = Hl3} LS Felsfof 5tu, of| B A| £&ESt= Z =745 O 2 valueS Py DECREF () & oF &<
gtk AL ol:

Py_INCREF (spam) ;

if (PyModule_AddObject (module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module | 35 455 name 0. 2 F 74U o] Ao T4 e BEY 7|3 FgolA AR 5
AF U 01131 Al 15, 433t 0 RESHghU ot

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module®l| FAE 455 name O 2 F7HFUTE o] | T REY 273 FolA AT 5
A5 UTh AL value= NULLEZ EUoF FUTh o 3 Al -15, 43 A 0 H&%PEM o}

int PyModule_AddIntMacro (PyObject *module, macro)
module o int A4 2 =73 Uk o2 ZFE macrood A H I Y A= Eo
PyModule_AddIntMacro (module, AF_INET) % AF INET 3}& 7}A int A4 AF INETS

moduledl] & 7}3FUth o 2] A] -1, AF3Hd 0S wragy ).
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int PyModule_AddStringMacro (PyObject *module, macro)
moduled T-AA A2 2713t}

2E X3

geA 273 A4 Aezelele) AgaEo N 25T+ Y AFE BES WEUL o)t YFol
25 gool Ua #ERos RE AANE AT 5 Y P

o) 5L ThekA 271848 Ag31o] BEoI REIAE AE5A ehauth B Aol 2ej @
Bl o] A} wEe A 4 97l MEY LT

PyObject* PyState_FindModule (PyModuleDef *def)
Return value: Borrowed reference. & A 2 E] Z 2] €] o] T3l def ol A W&o A
ol YA EE ALgteld WA BE AN 7} PyState AddModule () & Q1
1010} ST S B E AAE 28 4 9AL Bz 8 Aol o}

& wagh o,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
ol ded 25 AAE Jdel =z el d2d Ytk ol& pyState FindModule ()2 &3l
BE AR o] AN~ T2 w2 L)

oA 27312 AFREho] WE BB u & 317} 95U Th

FolHNE RES YZTE 3 & AE 0 F pPyState_AddModuleS T &3 E, B E
A 3]

AAE wr3tgy o).
2] ¥] AMej ol A 2 o]
A5 A ¢F9F O™, NULL

2E
B
a4

[

3 %7)3} 2
SolA SESE 2e 2L YYT AW FAFID. wE) AA 275 720 23

_ 2 323 Aol W BAAA SEe Dotk o] ok F2 )
S AFE WAUZE TS AT AAUG (4 B2, Do e A0 ek AA 2

’d-83tH 0L, A st -1 vh3ghu o
B A 330 F7}.

int PyState_RemoveModule (PyModuleDef *def)
defoll A} 5ol 25 A E AEz 2] B Fefol A Al AUt 4Fstd 0&, Asfstd -1S &
k.

W7 3.30] 7%

£

8.6.3 O|E{zZI[O|E{ ZHA|

stol 2 7 Ao M olHdole AAE AFFHUCE AR, AD2 o|HA o]Bl& __getitem ()
HAEE APt O]«H A2 AF5FUTE A= 22 E AA 9} 55 4] 2 (sentinel) FE2 A8,
Al A 2o 2t FEo 3] S22l 8-S T2, T8 AT ghol w3 of ojH g el d S TR

PyTypeObject PySeqIter_Type
PySeqIter New ()2} W& A|AA Foll thdtiter () W T4 &g AR & Ao o5l vkshe
olej & ol H AA ol thak & AA.

int PySeqIter_Check (op)
op®] B o] PySeqiter Type©o|H & EFUth

PyObject* PySeqIter_ New (PyObject *seq)
Return value: New reference. QW A| A2~ A seq 2}t S| 2531 o] E & o] | & W&yttt A| A~
7F QBT YA ALk A IndexErrorE Yo 7| o] g o] A o] Ty th

0.

PyTypeObject PyCallIter_Type
PyCalllter_New ()2 iter () W shgo] 5 Q1x} 3 2] of o] &) wiatH o] g & o ¥ A Al o] st
L

int PyCallIter_ Check (op)
ope] @0l pycalllter Typeold < EHFYTH
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PyObject* PyCallIter_ New (PyObject *callable, PyObject *sentinel)
Return value: New reference. M| 2 -2 o|E]d| o] E] & E& St} A AR u] 7] A callable-2 v} 7] WH4
Qol BET 5 A RE oA 2B ANY F LUk 4 5EL olE Aol de) TS FEE
WE3Ls) ofF U T}, callable ©] sentinel @} 242 ZF< HESHSIH o] E g o] o] T E P YT

8.6.4 CIA3EE A

“aade” s AA9 4R EREE 7Iests AAdUTE 2452 F AA 9 9x e A5
Uk,
PyTypeObject PyProperty_Type
W OLagE HEL 98 Y A,
PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
Return value: New reference.

PyObject* PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
Return value: New reference.

PyObject* PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
Return value: New reference.

int PyDescr_IsData (PyObject *descr)
U2 dE AA descr7h Hl o8 ] EBREE 7|5t J oW e whastal, WA =& 7]estd

ARE EHFULh descre T 23 HEH 7n;<ﬂoqo1w;gqu}, & ANE g5 YTh

PyObject* PyWrapper_New (PyObject *, PyObject *)
Return value: New reference.

8.6.5 =2}l0|A ZHA|

PyTypeObject PySlice_Type

Seholx AA| o & AA|. o] AL tol W AT slicedt ZFYTh
int PySlice_Check (PyObject *ob)

ob7} Zekol 2 AR W 22 WMt bt NULL O] ok ojof Ptk

PyObject* PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. A A H 3t 2 M 22 &gfo|2 AR S wtEgh . start, stop D step Wi 7]
M 2 o) 8o Lol 2 AA] o LRl HEY GO w A5 £ genvLL Y 5 Qo
o] 79 None o] T o] Eel HES AETUCE A AAE FIE 5§10 W NuLLS ek o).
int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py ssize_t *step)
Z o) 7} length Q1 A|B2E 71 31o], & 8fo) 2 A A sliceol| A] start, stop H step QA A A5 7434t}
length B ot 2 A& ]HE A2 gk
Ao 08 Wahu, ool 2] 47 o) 18 BAFUL (92 F S honeo] o2
ArE S 2] oF e 3 olul= o9& “7*3}3’_ 1% ke Th.
o %5-g g AR g2 AT
WA 32004 W A: Aol = slice T 7l W22 wj7) W4 & o] PySliceObiect* U Th

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step, Py_ssize_t *slicelength)
PySlice_GetIndices ()E &5t thAI gt 4 o] 7} length AJ RS 71 81o], &8fol~
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A A slice | A start, stop X step A D25 714 @ 1, slicelength ol & 2}o]22] Z o] & A gt
S Woltl 1St 2% Serol As] A eIsh AH A0 2 Y UIeh

FSHH 02 MBS, oW o] 915 BRI -1 MBI,

0T

FHa: ol T TVE AT F A=A E FAFFA] G2 Aoz HFFYLE 52
PySlice_Unpack ()& PySlice AdjustIndices ()2 2302 thA|=E oo dc} =

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) <o
=0) |
// return error

}

<=z tAgE

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

W 32004 A A Aol <= slice wi 7] W =2] Wi 7] W o] pySliceObject* 55Ut

WA 3.6.1004 WA: py_LIMITED_APIZ} A A= o] oA 0}7%1% 0x030504003} 0x03060000
F 35} A] 9F2) Alo]t} 003060100 o]AFe] gte g7 HAEQ ©M PySlice GetIndicesEx ()

L]?ySlice Unpack () & PySlice_AdjustIndices ( )%/\]——Q—O]—hﬂﬁﬂiiq- Utk oz}t

start, stop 2 step= o 2] H F 7FE U}

H A 3.61FF 9 A: Py _LIMITED_API 7} 0x03050400 Xt} Z A Y 0x03060000 I}

0x03060100 (Z&3IA &) Alol9] Fte g HAFH QW PySlice_GetIndicesEx () &

HA A FgUch

int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

Zelol 2 A A 9 start, stop L step Hlo]E] WHE C A4 =ZEZ FE5T YLl PY_SSIZE_T_MAXH
o} &= 748 PY_SSIZE_ T MAXE Z-83] £°]1, PY_SSIZE_T_MINX ¢} 22 start £} stop Zh=
PY_SSIZE_T_MINE Z83] Folal, -PY_SSIZE_T_MAXE T} 2H2 step %ki -PY _SSIZE_T MAX
2283 =9dth

o -1Z, &3t 0 vt

WA 3.6.10] F7}.

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,

Py_ssize_t step)
2 78 9 length 4 o] o] A|AXAE 7FF 810 start/stop S 2Ho] & I AE 2 AU R E Yol
Qe Anh 2ol 29] A2l 2 ABE Ao 2

<ehol2d] Zol & vty rth 343 A3 d Ut shold Z=E S E5HA dsuTh
WA 3.6.19 F7}

8.6.6 Ellipsis ZHA|

PyObject *Py_Ellipsis

stolW Ellipsis AA. o] AA ol v =7 glsuth F=x S A sto] o A4 9 vpzt
A 2 Aok Utk Py Noned} upItA B AZE Y
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8.6.7 MemoryView ZHX|

memoryview A& C =5 M7 AE I o]~ & o2 AA L} v AR 2 ALdE & 9+ Fo|x AA =

=Egych

PyObject *PyMemoryView_FromObject (PyObject *obj)
Return value: New reference. ¥] 3] Q1 E] 3] o] 25 A|-Z3F= 2 A ol A memoryview 2 A S W5 Y T}, obj
7} 7] 7458 W5 Al2S A Y3, memoryview A A= ¢ 7/ 7|7} 31, 1€ R ko 97
A o) AV AF A A el whet ¢l 71/~ 7172 4 dF YT

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. memE Sh5 ¥ ¥ & Al-2-3}o] memoryview A A& W5 Ut flags:=
PyBUF_READ U} PyBUF_WRITE & 3} < 4= 915U th

WA 330 7}

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference. 5] 2 ¥ 3 2 A| viewS ZHAH= memoryview A A S 25U th 7hek3t
ol E ¥ ¥ 9] A=, PyMemoryView FromMemory ()7} A& = a4 <Yt

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
Return value: New reference. W3 QE| S| o] ~F Aol ot= AANZFRE wlEg 9 A5 A (C Y
‘P’ ortran order ) & memoryview 2} A& wH5 U T} W 28] 7} A< 2 o] H memoryview 2 Al = &)
ol 2] & 7hel 7 Utk 28 %) ghe T, B Abio] 1S o] A 1 memoryview= A} who] £ 23] £ 7l
A,

int PyMemoryView_Check (PyObject *obj)
A A obj 7} memoryview A A Z-E& W3 Ut FAA = memoryviewl] AH FY2AE WE

Rzt

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
A= AF ¥ ¥ 2] memoryview 2] B]Z 7| EALE 9] Z OB & =2 F Yt} mviews BFE A] memoryview
Qadsofof Ptk o] Az E WL BAA5A ghomz A7 AAbsloF GUth 134 ko
3= 990l 9&Uch
Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] W o 2 3JtE= A F A A A o s = A E Y memoryview 7}
PyMemoryView_FromMemory () 1/]— PyMemoryView_FromBuffer () @'—’-F = 5‘]—1/]—E E’l—%
AR o NULL-E 93U Tk mview+= ¥FEA] memoryview Q2 E 2 of of g T,

shol M e ofg A2 2 15 AME AAFUTh ¥ F2E 44 FAIE T A FAAA AR Pol
QgUTh 2 AAE e Fx AR oM, F WAL 7Hs e @ Aol A mea] AL Fu o

int PyWeakref_Check (ob)
ob7} 2z A} m2tA) A

=
ok
o
iz
rit
o
<
k)

int PyWeakref_ CheckRef (ob)
ob7} FZ AR W FE W T,

int PyWeakref_ CheckProxy (ob)
ob7t ZFA AA W FE& W ok

PyObject* PyWeakref_NewRef (PyObject *ob, PyObject *callback)

Return value: New reference. ob Z4 ) ol o] 3+ oF3l 2z AR S w1&stc) o| AL FA 28 xS
EUFA T A 2 e AR S AA e Aol RAR AL St A E B2 AR TR 5 A5

o} 7 HA w7} A QA callback-> ob7} 7R Al =R E o] ARl & e 2 E AAVHE 5+ dsUTh
Shupe] v 7] W= & wolE o of s, ekt =z A A AA| J Y th. callback-2 None o] U NULL &
TE ASUTH ob7F A 2 o Qs AA 7} ob Y A, callback ©] &2 &, None & NULL 9]
olU ™, NULLS W3}l TypeError& YA A Y o}
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PyObject* PyWeakref NewProxy (PyObject *ob, PyObject *callback)
Return value: New reference. ob 2} A| ol] T ot 23l 342 A AA S wiEghyth o] A2 A 22
F2E EHFAWMNEL AAE AGste Ao] HAE A= st 71 =2 AA| 71 qrskE
AU 7 1A w7} A< callback-L- ob7}F 740 A] =2 off & W= FHE QA7 2
Az YTl shhe] wiZ |4E wrolE o of k=], oFsk 2 A A 1A Y U th callback-2 None
OJUNULL & %= U5 Utk ob7} FotA F2E 4 Qe AR 7} ok A, callback ©] &2 8, None
L= NULL©o] o}y ¥, NULLE W86l 1 TypeErrorE WA Al 7 Y th

I

PyObject* PyWeakref_GetObject (PyObject *ref)
Return value: Borrowed reference. ¥t Z+Z (ref) 2 F-8] I 29 A& 93U} 3271 ¢
UA| ¢k W, Ppy_Noneg W&t

rlr
M

(]
)

i o] e Fxd Ao i 1Y FRE AT UL ol AAE AL AHE S ¢
AA7F st g o Qlae & e W E ALl star, AA o sl &4 Py INCREF ()& &8 oF

=
o= ST

PyObject* PyWeakref GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. Pylicakref GetObject ()&} FAFSHA gL, ol 8] AALE 3 3HA
e

8.69 A=
&

o] A A AFg-of th 3t A4 8 A B = using-capsules & 2 A Al L.
WA 3.19] F7}.
PyCapsule

o] pyobjectd M B 2 EFHI S YEY ], gfojH I =EE F HEC IR EFYT
F(void* ZAEH )& AGofsl=CFF 250 UL oA ZEA HJH C
St ZOAEHE OE RENA AR T ST UA dEEo 22 ARFHEE, Ut JZTE HAYSS

A
gl $HOoR REH RE

PyCapsule_Destructor
A< ol 3t 53] 2} (destructor) 2 3. o] F A A H Uk

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor 2% 2] o] u|= pyCapsule_New () & FZ g Al L.

int PyCapsule_CheckExact (PyObject *p)
A&7} pycapsuleold F2 EHFUTH

PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
Return value: New reference. pointerS 7] €3} 8}+= PyCapsule< 25U T} pointer 21 A}+= NULL ©]
ol S 23T,
A std, ol 9] & A skl NULL S HEE R Tk
name B4 NULL o] v} § 8 3 C £ApLoll e EAE QL 5 Qgrieh. nuLL ol obuH, o] £}
2 Aertt 8 FAH ol of FUth (destructor W F-NA s A| S == A5 th)
destructor AA}7FNULL o] oY, &) st E uff &S AA=ZE SEF Y

o] &S EEY AEZRER AF3E WM, nameS modulename.attributename 2 A A 3| of
Funh olFA st thE RE 0| PyCapsule Import ()& AHE3to] e dE2E D+ A5

g},

void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

17

name V7§ A Aol AZH o] 53 B3 vl E of oF Futh gl %
o] ¥, AEH name= NULL o]ojof gt} dto]H-E C T stremp () &

o) 3 g o,
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PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)

gl 2788 A 2 AHE vhey o Asjshd, o 9 & 27 sta NULL& Ry T

7]€ o] NULL 3} A5 zh= 212 A dYth o] 242 NULL 9kt I = & th4 RS 614 v th
W33 s8] PyCapsule _IsValid() W PyErr Occurred () S AFE3IA Al L.

=

void* PyCapsule_GetContext (PyObject *capsule)
Heol AZd A AH2ES WAl Aajstd, ol 9] & A st NULL S RE U ok
Mo NULL AHAEE 2+= AL I AUt} o] AL NULL ¥HeSF I =2 th4 23317 95
th; W3] 5t W PyCapsule IsValid() YW PyErr Occurred()E AFE3AAI L

const char* PyCapsule_GetName (PyObject *capsule)
Aol AE AR o] 52 e Th 435y, o9 8 4 85T NULLS
A€ol NULL o] 5= Z+ AL FHAYUTE o] A& nULL ¥ I =S th4 E 55k whE U th
W &3] 38 PyCapsule IsValid() W PyErr Occurred ()& A L

_ﬁ
oo
ok
>
>

void* PyCapsule_Import (const char *name, int no_block)
259 g AEYHENA C AA A thst ZAEHE X E Tt} name vi 7| ‘iﬂ—ﬂ\—% module.
attribute A8 oJEZHES HA o5& A A3 oF Uk A& %
2L 7 A 53] A s oF U th no_blocko] oW, EE3 X a1 B 3
(PyImport_ImportModuleNoBlock ()& A-&8lA1). no_blocko] AR 0|, RE-& HHA ¢
FE Shth (PyImport_ImportModule ()< ARE3HA]).
BSR4 W3 pointer & WEFI . A8, o 9] 4751 NULLE W O

int PyCapsule_IsValid (PyObject *capsule, const char *name)
capsule o] FE S P EAdAE FFIFY o &% A2 NULL o] ofyH,
PyCapsule_ CheckExact ()& EJ}'?S]-J_ NULL©| ofd :t?_ﬂ 7} A = v, Y o] & o] name v 7)

Fo dAgYLh (A€ oSS v 2st= W 3 AR = Pycapsule GetPointer ()&
FRBAHAIL)

)
o
rﬂ
r[o
o
rd

&, PyCapsule_IsValid ()7} Zg<& 9331W, B E 2 AH(PyCapsule_Get () &2 A] &3l
RES) o 3 T =o| AF o] B AE YTk

7hf 55T AL o] §3 AX 3R 00] obd g2 WA Th 1A oW 02 WBF U
e A s o

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule Y| F-2] AEI~E ZAEE contextZ 74 gt}

4251 02 MEFTh AalE 00] ohd 3L WEE T o) 2 AU},
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

capsule W F-2] 5}3) AFE- destructor 2 4 A g T}

4F3HH 0= WUtk A a8t 00] obd S whehstal o o S A T ok

int PyCapsule_SetName (PyObject *capsule, const char *name)
capsule W52 ©] & name &2 ARt} NULLO] o}y, o] 52 HEH T 22 A= of of
Sk A& A2 o] A nameo] NULLO] oUW, o] & oAl 512 3 Al % 514 ST,

/355t 02 whhetu . Asfshd 00] obd ghe vhekstal o 9l & A dy

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
capsule W 5-2] void 3 1 B Z pointer & A AUty EolE]= NULLo] obd 4 915U Th

F 39 02 WA Th A3 00] opd ke wkakela o] 912 AP Tk,
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8.6.10 X||L{|O|E{ ZHA|

Ao e AR shol wo] Azl ol €] o] el o] el E T3] 95 AHEsHE AR AL Th kAo
2 PyGen_New () =¥ PyGen_NewWithQualName ()5 HA|A OS2 S &3= ZAo] ofyel g2 4=
(yield) 5= 4% ol Bl o o] E5}0] THE 0} 41T,
PyGenObject
A ol B A A ol AH&E = CF2A.
PyTypeObject PyGen_Type
A el o el Aol o wate @ A
int PyGen_Check (PyObject *ob)
ob7t Al el ol 8 AW & E2F YT ob= NULL ©] ofy o] oF gt
int PyGen_CheckExact (PyObject *ob)
ob®] P o] pyGen_Typeol ™ F5 FHF YT ob+= NULL | ofi]ofof Fth
PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame ZA Aol 718F8E | Al U & o] B] AR E vhE o ¥l&ght}. o] =
frameol h F2E F AUt AR NULL o] ofy] of oF ghyth.
PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame ZYA| ol 719kt A Al U & o] E] A A & wHEo] Wi3H3l=dl, _ _name
I __qualname_ & name ¥ qualname 2 43Ut} o] T4+ frameo] 3 Fx2E FHYh

frame QAA}= NULL ©] o} o] of gt

8.6.11 TFEI il

WA 3.50] &7}

PyCoroObject
FFE AA A AHgHE CF2A.

PyTypeObject PyCoro_Type
228 AA ol ATt B A,

int PyCoro_CheckExact (PyObject *ob)
ob®] o] pyCoro_Typeold & ¥HaHghth ob= NULLE 5 flF U TH

PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame AR S 7|90 2 A ZFE AN S S0 A vkl _ name_
I __qualname__ -2 name 3} qualname 2 4 Ut} o] T4+ frameo] s F2E F Y h
frame A A= NULL Y = 915U th

8.6.12 ZHEIAE B4 ZH|

A3 WA 371004 WA: o] M 370 A RE AelAE W2 C APIO] AW o] pycontext,
PyContextVar @ PyContextTokent A&l PyObjec L3 =EHAEHASYH A E &

o+ r
H
ro
n)
e
>,

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void);

v A 3.79] E7}
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o

98 24 C APIo|| th &l A4 3] A W& o)

o] AoA]E&= contextvars B E

PyContext
contextvars.Context AR S el &= o] AFREH = C 2 A.

PyContextVar
contextvars.ContextVar AA|E Yt & o AF25+= C FZA.

PyContextToken
contextvars.Token ZAAE YEY= o AR5 = C XA

PyTypeObject PyContext_Type
context 32 Ve = & AA).

PyTypeObject PyContextVar_Type
AR AE W5 B2 el 3 A,

PyTypeObject PyContextToken_Type
AGAE Ws £2 4L ede @ A4,

RS ELE

int PyContext_CheckExact (PyObject *0)
o7} PyContext_Type @°|¥ = E2F U o NULLO| ofyofof gt} o] e FA4
4E U

int PyContextVar_CheckExact (PyObject *0)
o7} PyContextVar Type @ °|¥ & E¥F UL o= NULL O] ofyojof Yt} o] S 4
43T

int PyContextToken_CheckExact (PyObject *0)
07} PyContext Token_Type BolW & EH%E YT ok NULLO] op]olof Fth, o] B4t
T AAFEUT

A 2E A Ae] T

PyObject *PyContext_New (void)
Return value: New reference. M2 ¥l AHAE A E ¥
k.

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. AEH cix AHAE AR 9] ¢ EALES ttEUrt) o g7 & 3d
NULLE WFgty ).

PyObject *PyContext_CopyCurrent (void)
Return value: New reference. A 2~d & AL A EQ 4o EALE S ut5 Ut} of 2 7} &4 31'd NULL
2 vk,

int PyContext_Enter (PyObject *ctx)

2

=Yt} o g7} A e d NnuLL S whaket

int PyContext_Exit (PyObject *ctx)
cx AN AEE W F43hel o A ANAES WA 2 =0) AA) AN AER BAGU T 4T A
0= Whetal, of 2 Al -1< REgUoh

int PyContext_ClearFreeList ()
AYAE WS 4] 552 AU A4S 5 92 48 WU h o) F4E P4 4TI

Ad2E WS P4

PyObject *PyContextVar_New (const char *name, PyObject *def)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspec-
tion and debug purposes. The def parameter specifies a default value for the context variable, or NULL for no
default. If an error has occurred, this function returns NULL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AEAE W4 8 AT 23 ol Bk o2l A -1 wakal L, gro] YA %
gaglel ol 7k g ekA] ko 05 wHEey
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E W57 AR W, values 1AL he) 7 £AE L HUTh ASAE W5 2AE A

N
H, value= S-S 71 Y th:
o default_value, NULL ©] o} H;
o var®] 7] E 3k, NULL o] o} WH;
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 AR ~E W] A E tokeng W33t PyContextVar_Set () T2 A A A4 A Y
t}. o] & "V‘ = 8 A 0= Whetal, o Al -1 WEEE U ok

8.6.13 DateTime ZHA|

e FAeE AT A 7Y datetime REOIA AFH Uk o] @E A7) Ao, sl H 34
datetime.h7} &0l £ o of 3t31 (Python.h 7} iﬂﬁ}x] ol FstAIL), dRtH o R
BE 27|13 349 B Z pyDateTime IMPORT WA EE 3 &3 O]E 5‘1/11‘/} 32EC :rLZXﬂ of| Th gt
ZAHE 2 UHEEOHH A= = static W4 PyDateTimeAPI O @54t}

UTC =&l QA 287] Agt 2=

PyObject* PyDateTime_TimeZone_UTC
UTCE YEY = A Y A ZFES W38 ) datetime. timezone . utc 2 22 AA Y Y o}
B A 3.70] &7}

g A AR

int PyDate_Check (PyObject *ob)
ob7} PyDateTime_DateType ¥ ©] A} PyDateTime_DateType? AXH FolH & =3 HY
t}. ob= NULL©] o}y of oF gt}

int PyDate_CheckExact (PyObject *ob)
ob7} PyDateTime_DateType & o] L E8F 1T} ob= NULL 0] o}jo]of gt}

int PyDateTime_Check (PyObject *ob)
ob7} PyDateTime_DateTimeType & 0] AU} PyDateTime_DateTimeType? A H & o]y &
<2 F U ob= NULL 0] ofy] o of gyt

int PyDateTime_CheckExact (PyObject *ob)
ob7} PyDateTime_DateTimeType & o] F2 E# T} ob= NULL 9| o} of oF ghu T}

int PyTime_Check (PyObject *ob)
ob7} PyDateTime_TimeType & o] A4 PyDateTime_TimeTypel AH FolH IS Z8FHY

t}. b= NULL 9] o} 1] o} of FH] .

int PyTime_CheckExact (PyObject *ob)
ob7} PyDateTime_TimeType ¥ o] 2& £ 2% Th ob= NULLO] oFLjo] of FLiTh,

int PyDelta_Check (PyObject *ob)
ob7} PyDateTime_DeltaType ¥ 9| AU PyDateTime_DeltaTypel A B ol 2L E8=
Ut} obis NULL o] o} o oF F ok,

int PyDelta_CheckExact (PyObject *ob)
ob7} PyDateTime_DeltaType Fo|WH 2 E8]ZF 1t} ob= NULL©] o}1] o] oF ]t}

int PyTZInfo_Check (PyObject *ob)
ob7} PyDateTime_TZInfoType @ o] A PyDateTime_TZInfoTyped A H oy S =7

Ut ob= NULL O] of of of g Tt
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int PyTZInfo_CheckExact (PyObject *ob)
ob7} PyDateTime_TZInfoType & ol & =8 FUTh ob NULL O] by o] oF Ut}

AAE Ve IR

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. A1 H 'd, &, 42| datetime.date ZAE wtEgh

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,

int usecond )
Return value: New reference. AR HE 3, 4, 4, A, &, X W ujo]a Z%9] datetime.datetime 4

AE g

PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,
int second, int usecond, int fold)
Return value: New reference. A1 49 d, 9, 4, A, &, &, 0lo] T2 % W fold®] datetime.datetime

AAE gy}
WA 3.690 F7}

PyObject* PyTime_FromTime (int hour, int minute int second, int usecond)
Return value: New reference. A HA Al, &, 2 W ulo] T2 % 2] datetime.time A& HI3

rit

T,
PyObject* PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)

Return value: New reference. A/ A H A], &, &, ufo] a2 % 9 fold9] datetime.time AR E ¥I3tst

[BR=
WA 3.60 =7}

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)
Return value: New reference. A1 H 4, 2 W nfo]3 2% & JEY = datetime.timedelta A X
Evsshyth 23 nfol32 2 %9} 27t datetime.timedelta AR #a] AHH HY N I=F
@%ﬂﬂ TEH Y

PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offser)
Return value: New reference. offset QA2 JEFW A= o] 5 0] ¢l T4 2 Z A datetime.
timezone AAE 8 F 1t}

W 3.7 7%

PyObject* PyTimeZone_FromOffsetAndName (PyDateTime DeltaType* offset, PyUnicode* name)
Return value: New reference. offset Q1 Z}2} tzname name 2. 2 JEFY A= 1A 2 ZA12] datetime.
timezone AAE 3 F 1t}
WA 3.7 7}
IR AR A B E FE3= 3R, AR= A B FH (78 PyDateTime_DateTime)E E 5o
PyDateTlme_Date«l AAaE Ao of Pt QA= NULL o] ofy] of of a1, &2 HAAFSHA] eks5 Ut
int PyDateTime_GET_YEAR (PyDateTime_Date *o0)
ool int2, dg whakgh o).
int PyDateTime_GET_MONTH (PyDateTime_Date *o)
1o 12744 9] int, 4€ BHekgh o,
int PyDateTime_GET_ DAY (PyDateTime_Date *0)
1o A 317bA] 9] int 2, Y& whhgh o
IR A7 AR oA BEE 2E5t= 3R, A= A B FY S T35 o) PyDateTime_DateTime
o] Q18 2ol of S Th. Q1A NULLo] obL] of of 3he, B e AASEA 25 Th
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
0F-E] 237bA1 9 int 2, Al & WH&-g ot
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *o)
B 5972 9] int &, &2 W

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *o0)
¥ 59717 9] int 2, 2 & 923 h
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int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *o)
€] 9999997} %] 9] int 2, ulo] I 2 % & uk3h ).

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *o)
Return the fold, as an int from O through 1.

B A 3.60] &7}

AL AA A BEE FEsE AR, AA= A E ST %EE?‘FP@] PyDateTime_Time?| Q1€
ok

of of It} Q1 xH= NULL o] ofu] ofof 3hu] &L A AFEHA] ¢

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o)
¥ 23717 9] int &2, Al & 9HEe T

int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
FH 597kA] 9 int 2, #< Wy ok

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
0FE] 59712 ¢] int &2, 2 kg o}

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
X E] 9999997} 2] 9] int £, nlo] I & 2= ¥kt o},

int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *o0)
Return the fold, as an int from O through 1.

WA 3.690 7}

A7t AEF AR oA EE ZE3= 0|3 Z, A= ABE ZHAE 23 0}0% PyDateTime_Delta2]
A

2B ook ) At NULL O] o} o] oF 3l F L 7

int PyDateTime_DELTA_GET_ DAYS (PyDateTime_Delta *0)
-999999999 of] 4] 999999999 7} 2] o] int 2, ¥ & HIEsh o}

WA 330 7}

int PyDateTime DELTA_GET_. SECONDS (PyDateTime_Delta *o)
HE] 86399714 9] int 2, % 42 walsh o}

W 7 3.30] 7}

int PyDateTime_DELTA_GET MICROSECONDS (PyDateTime Delta *o0)
0 4 999999 7} 2] 9] int 2, ulo] 2 = 4& wiEgh T}
WA 3.30] &7}

DB APIE 783t REY HYE St mja=:

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime. fromtimestamp () o] AE3}= o & &3t A=}
EZ 2 A datetime.datetime AA|E 9= vkEsy o)

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date.fromtimestamp () o] AZ3}l= o] A3t A F&
2 N datetime.date AAE &1 W o)
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Z7|=3f, mto|de|Mojd & A=

shol W e W ge 5§ =2 IHel A, THE ko] W/C APL 348 AH§317] Aol Py Tnitialize()
ZaoF Uitk B 7HK) B4 el Ao A Wt o9 Py,
sholWo] 271815 7] Aol T B4E FAAA TEL 5 dEUTh

— 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 ()
o« AH 3
- Py _IsInitialized()
- PyMem_GetAllocator ()

- PyObject_GetArenaAllocator ()
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Py_GetBuildInfo()

Py_GetCompiler ()
- Py_GetCopyright ()
- Py_GetPlatform()
- Py_GetVersion()

- FEEHE:
- Py_DecodeLocale ()

. W2 2] A

- PyMem_RawMalloc ()

PyMem_RawRealloc ()

PyMem RawCalloc ()

- PyMem_RawFree ()

Fa: oF ¥ Py Initialize() Aol £&3H F Utk Py _EncodeLocale(),
Py_GetPath(), Py_GetPrefix(), Py _GetExecPrefix(), Py_GetProgramFullPath(),
Py_GetPythonHome (), Py_GetProgramName () ‘:,’-l PyEval_InitThreads().

3
Ao g8 SRVt AAHHE, SR G2 FHel 2AFE SAeddth 9
Py _BytesWarningFlag S 12 A S} -bb+ Py _BytesWarningFlag S22 474

int Py_BytesWarningFlag
bytesUYbytearray® str&, EtbytesE int G v 2w A1 E Fsct 2Rt I AY
2o o e g By g

b gdoE AR

int Py_DebugFlag
P EA7 0¥ 28L AU (AE7 A8, A5 g 4o o &),

int Py_DontWriteBytecodeFlag
00] ol gox AATHE, Tl ML £A BES QEE Bl .pyc HAL 281 37 v

int Py_FrozenFlag
Py_Getpath ()l BE A4 A2 AN W ol & WAAE EASA d5UTh

_freeze_importlib®} frozenmain Z 2 I WA AFR 5= 7l S| 1 Yth

int Py_ HashRandomizationFlag

PYTHONHASHSEED 37 W=7} Hlo] 9% e Extd g 445 12 Ao}k
Z# 27F00¢] o}y ¥, PYTHONHASHSEED 37 W& ¢lo] vl siA| Al =& 27133 Tth

int Py_IgnoreEnvironmentFlag
AARE 4 9= EE PYTHON* 37 WS (9] & 5] PYTHONPATH 2} PYTHONHOME) & F A U ¢}

—EQ}-T &Aooz AAF YL
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int Py_InspectFlag
2IHEZE A AR QAR AgH

gE 2THEYHES AP S

-1 %7} PYTHONINSPECT ¥+7

int Py_InteractiveFlag
“igdoz 44F Y

int Py_IsolatedFlag
Agl RER ol APFUch A8 REoA sys.pathvw 2FHES tEdH & A2
site-packages U] & E] 2] & Z 33} %] kH U

I FAeZ AFFE YL
B A 3.40] =7}

int Py_LegacyWindowsFSEncodingFlag
S 27100 ob |, F AJ2Hl Q1T G o] UTF-8 AF Y thAl mbes A Z TS Ayt
=z

of

e EAdz 44N 1z A%

PYTHONLEGACYWINDOWSFSENCODING 37 W=7} n)o] 9 A] 2

et

ZA 8 W8-S PEP 5295 Fz a4 A Q.

A A

int Py_LegacyWindowsStdioFlag
ZHP27100] o} U™, sys BFE A2EHL 938 windowsConsoleIO thAl io.FileIOE AR

[BR=
PYTHONLEGACYWINDOWSSTDIO &7 W7l u|o] Q1A ¢k FAE 2 AR 12 At

ZPA| 8 )82 PEP 5282 Fx2 314 A L.
7HEA A=

int Py_NoSiteFlag

B2 E site YZE 9} o]of] £¥IE = sys.pathd Alo]E
UZEo siteE HAZ o2 IJFE
main () & TE34 A L).

-sgAoR AAFFE Y

o= olH T 2=

int Py_NoUserSiteDirectory
A% 3 site-packages ©I&1%1%I% sys.patho] 271517 kT

-s& -1 A, 18] PYTHONNOUSERSITE 3+ H4 2 AAEH Ut

int Py_OptimizeFlag
-0 2437 PYTHONOPTIMIZE 374 W42 AR YTh

int Py_QuietFlag
3} e A= A 2HA ) v d WA A S FAISHA] S5 T

—-ggAoZ AAgg ).
B A 3.20] &7}

int Py_UnbufferedStdioFlag
stdout 2} stderr A~ E 22 w7 3 3 A| &4

A=l
-u 343 PYTHONUNBUFFERED 37 W42 AAE Yth
int Py_VerboseFlag
BEo| 27|31E wjuir}, 2=
EgaAYZod, BES A
2E Ao st AEE AT
il

-v 7} PYTHONVERBOSE $+7
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9.3 ClE{=2|E]| 7|52} mlo|Da|A|o|M

void Py_Initialize ()

shol A I el 88 27181 gtk ol A4S WASE $§ ZRIBN AL, HE 3
48 AFgel7] Aol T2a ok GriTh B A4A o2& sfolw 275 A& TR L.

o]AL 2rE »E2 Y 0] (sys.modules)E 27|38, 7|WF & builtins, __main_ 9%

£
o
2
~
@)
>
o)
p—

sysE W5 UTH E3H BE AA A E(sys.path)E 27|33t} sys.argve A AR &5
yrt}; o] & YA = PySys_SetArgvEx () S AFRJHIAI L. (Py_FinalizeEx () & WA &

317 o) T A T S o} el A ahx) eheruich wHEk ghol flruith; 271 5fol Alsalu
 EEDE RIS

i AL, 24 REE 0 _TEXTO|A 0_BINARY & WA g th C A Y-S AR 3= 2459
Hl JJrOM‘i Aol = F S v H Y

void Py_InitializeEx (int initsigs)

o] 3+ = initsigs 7} 10| W Py _TInitialize () %Eé 2= s T}, initsigs 7} 00| W, A9 A 2] 7)<
2713 552 A =, selHol WA of 783 5 s th

int Py_IsInitialized()

stol Az H 7 27135 e FH(0 O] o) Z Whgtelal, 182 koW A (0)S wHE
Uth Py FinalizeEx () 7}V €29 &, Py _Tnitialize ()7} CHAl & 2 4kl

Ui,

intPy_FinalizeEx ()

by Initialize () % ool WIC APL GG 8ol I3} 98 BE 27158 43 Ha5ta
Py_Initialize()°] st upA 2 5& 1—} TS HA T obF] AA|H 2] ¢k BE Sl
gl e (o}e] Py_NewInterpreter ()& FRIAHAIL)E A 7% 2y E}. oA o=, o] AL T}
ez g7 Y3 RE WRE AT UL (BA Py _Initialize () S th = d:
T HARZ S5 ol FH 4% oA st dubH o kg g2 0y th Ftold gl A o] A
= o8 7 2AstE (W ¥ F dlolg 2 A]) -10] W3 Uh

o] = oy R o] FZ ATEUL YA S 2z a0 & m 2 7 A S A A ZE1A|
ol E]'O]"ﬁ S A A A S 5 dFUTh 54 Oiicﬂé A= ghol B g

A kol 4l QE| L EE 2ED 3-8 E2 1YL DLLE A2 3] Ao sholHlo] e BT
R g A A 5 LUt S8 Ze o)A Mue F4E Fr Eok AUAE 38
Z2ag R Ao sol Mol q BE RE W RS A AL AdU T,
W% RS AR Dl R EH A A9 E Gl £A2 $ B, ol Ao 9 )
(del () BIAE)7 T2 AR G52 250 o 2% o A% 5 dgth she] x|
PETCE U R A e S o et Az elel} 9 e L)
M2 el a5 A e 5 Slg o e =

i& e
f> I-N
<

S T

=
o Q= w2 2] A A STk 3w
5

o] @33t d R R =fAH A &
A% GG 2|5 FElol T 1 o4 52E W AN A5 S 5 A% ITh 35 2 13o]
Py _Initialize ()@ Py FinalizeEx()E F W o] S &3} o] BA7F LA 4 5Lt

ol =} §lo] ZHA} o] W E cpython._PySys_ClearAuditHooks & WA YT},
B A 3.6 7}

void Py_Finalize ()

Ol A& Py FinalizeEx ()9 o] WA S35 = Wk S F A= A YUt
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9.4 T2 MA XA of7f e

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

o] g (&) Py _Initialize () Ao &3 oF FUTH str.encode () oA 2} 22
U2, FF 109 AHR T AT} o] A& AP

PYTHONIOENCODING gt2 A A 2] (overrides) 3} 17, 37 W71 25314 42 wll U7 (embedding)
SEAHO AP L AT 5 A% S Tk

encoding /= errors+= PYTHONIOENCODING W/FE+= 7| B ZH 2 Ao et gF U th S A
st7] 918l nuLL d 5 5T

sys.stderr< o] (E& t}&) A&7 FA ¢lo] &/ “backslashreplace” ol & ] 2] 7] & AF&-3Ho|
FE5HIA L.

Py FinalizeEx ()7} S&% W, ol &= Py Initialize ()o )3 & S Eof J3FE v x| 7]
S8l ohA] S =5 o] oF F T

338t 02 Whehstar, o 2] Al (& Sol JAHZ 2B 7} o]w] 2713 & S&) 00] ofd 3=
W

WA 340] 7}

void Py_SetProgramName (const wchar_t *name)

(ZEHYY) o] =Py _Initialize ()7} A Eiiéﬂﬂ Ao &= ook Pt A=
gEOA ZEIW main () ol Hetargv([0] A2 e LHAF YT (Glol= £ALE WS
HUh. o] A2 py_ GetPath ()& ot o] & 6‘?011/\1 A=z A3 vtdy} S Ffol A
AErY] glolB g & 2he d AR Yt 723 'python' YU th AR 22 IS A3
Bl WA 11 e AH AFAY 002 Fve o= FALE S 7He] Aok Futh TfolA
JHZEEY ZEE °l A «1 W8-S HAshA st

Hlol E #XE & t]Z Y 3te] wechar_* BAFE S A+ Py _DecodelLocale ()2 A3 ).

wchar* Py_GetProgramName ()

g

Bl
rlo

Py_SetProgramName () &2 2 A9 —LEZE‘E o] E o} 7| B ZEE viEst th wistE
AA A g 4T A QU T2 e S ANAL

wchar_t* Py_GetPrefix ()

AAE E2HE 594 Lol e prefixE RF&EUTE o] A2 Py SetProgramName () &2 A
A Z2 O o] 5 7 8 v o] B35t 3 Fo P UThH A E S0, 22O
o] 0] ' /usr/local/bin/python' o] ¥, prefix®= ' /usr/local' YU} ¥IEH BEAES A A
AZAE 7H AU 24 = S S MM = F YT o= H A F Makefile ] prefix
W42 W E Al configure AT HEL| ——prefix AL ;H”??JHE} o] g Fpol T = oA

sys.prefix® AHEE 4 AU FU2NA R FETUL O B4E B2 YA L
wchar_t* Py_GetExecPrefix ()

AXE ZNE-F5 2 1L of) 3 exec-prefix S W 1,]1’4— O] Py_SetProgramName () o7

AAY =g 719 °] EJ%O‘ 25 Wl oy Bt A OH AU A& Z2IH

o] & 9] ' /usr/local/bin/python' o] ®, exec-prefix= '/usr/local' SRR ‘3‘_]'?_]'% wAE e
AR AaE 7] AUTh TEAE §S FAAAL S HULh o & 249 SF Makefiled)
exec_prefix W49} W T A configure AT HE Q| ——exec-prefix QAo & FgH ). o]
ZFe glo]H T Eo|A] sys.exec_prefixE AFRE F AS5UTH U2 A T 723}

vl 7 : exec-prefix= SN E T4 3L (VFE A 9L T 2ol B ) o] i Y E g Ego
‘A X2 uf prefix &} th5 U ok ‘?c_“?} AR NA, ZNE FTEH 9L /usr/local/plat A/ H Eg] o
AAEIL ZHE EHA L2 /usr/local°1]’§=ﬂ5<]%-7—ﬁl§‘/]3}~

At o 2 A, A F2 =t Az E A AFT+Y 2F AUt @]% £ o] Solaris 2.x
<+ 9 AAE A3 3= Sparc 7] AL 2 ZHPEZ 0 7 7H5E31 A 1L, Solaris 2.x S 4! 38 51+= Intel 7] A|
=02 Yz, gl 2E A5t Intel 7] A= E o2 ZAZJULh 22 2 A A=
o2 FMESE dubd o g b EAES AT UTH ¥ & & Al A= o2 o] o7 U th;
ol gt A| A"l o] X Heko] Y7 th2 7] wff o prefix 2} exec- preﬁx—./]U]ﬂ— Rom, N FAEE
AAREYTH AL E stol nlo]E T =& 92 ZWE SHH A FosAAL (THY ol&S
Aot st AHEE FolH WA ol F5A Y UTH).
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A2’ A2 A= /usr/local/plat& ZH E AW F o) sl oh2 -’4’01 Al=gl o2 ARG A S F
74l /usr/local S ZFSEE mountl/]—automount 22 0HE ?—/\jﬁ]—% v S oF A el )

wchar_t* Py_GetProgramFullPath ()
ot 4% U AA 222y GBS VAP e 22
Py_SetProgramName () 22 AP UtholA 7
/\].9141;], a};}.g _,_;q_oﬂ [e] 7<4;<4 ;qZL/\E 7].3] 7]:}1/]1:]— <
Ze slol W FEO|A sys.executable Z ALES 4= 95

wchar_t* Py_ GetPath()
7B 2E AN AzE WUk ol AL 2 0 o] &5 (Y9 py_SetProgramName () &2 A A
%‘4‘4)-‘%"‘” 24 oA Alakg Yt vkskE Zyz zsA :,Lt'x}i Haty o]e:]v/]
teE e o] 2oz TR FEAE FYA9 LV ams oAt ;U
B EAAL A4 AFAE A AU SEAE S FANAE & FUTh 2 AE sys.
pathe AHZFH AJZ A o] oz 27| gUth 82 ZE8H7] A8 A4 A= E W67
Al sl 8 5 syt (2 el BF 238A .

void Py_SetPath (const wchar_t *)

ZNNE BE AM A2E AAZFYUTLL o] &7} by Initialize() o)A T EH W,
Py GetPath()= 712 AM AR E A3HA &1 thA A2H 422 AL o= E'_%
o

— =
2o AAE AT 4 Yt & me2dol sheldlel UFE A% FEFIT A2 74
SaE BAE FEA FRA BAGUANAE 110, DEPOAE 15 )2 FRoF T,
T3l sys.executableo] ZE2 13 AR AZE (Py_GetProgramFullPath () & ZFR A A L)
AAE T sys.prefixe} sys.exec_pref1x7]— Bl JEE StUCh Py Initialize()E S

=

£33 Z28u] o] & A= AL TEA A 2 dFUTh

HFo|E B E S tFZ QP 3Fe] wechar_* AL S A6l Py _DecodelLocale ()& AU T
1

o o3
AE QA= YWRAor BEAHRR 530l 4859 F 2327 2 A S 5 s UTh

WA 3804 HA: o]A| 221 o] YAl =2 7 AA ARV} sys.executableo] AL

const char* Py_GetVersion ()

o sl e zelEje] WAL AT ol AL e 2 EALYYT

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

AR Tol (3 WA 25 0] 2 F A7) & AA ol A WA Ut A A EAL nHER 78
9 F AT AAYUTE RBE BADS J A AFEE e AU BEAE e S A

2 Huith. of S 5ol M Lol A sys.version®E AHEE 4 Aerilnh

const char* Py GetPlatform ()
84 2959 293 AUAE UAYY T FU20H, 0|22 29 AA) “FHHA" o) goz
TAEY, ARAE HWEE T, 1 Ho = AAH HEJ BES UL o & S9], SunOS 5x8 1= 3
= Solaris 2.x9] 3%, ZF< 'sunos5' YUt} Mac OS Xoﬂ/ﬂ "darwin' gy th —dln:_ooﬂ/\‘]t,
in' QT MEE AL A4 AZAE A AUtk EEAE S FAAAE &Pk
o] k& mlol W F T oA sys.platformOZ AFRS 4 &)

const char* Py_GetCopyright ()
Al shold Aol ot 34 ARY EALL WA o2 B
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

N FxGe AH AGAE 7 AUTE &3 #2 AN G H U o] e golA
FEoA sys.copyright 2 AF&& 4 dH U

const char* Py_GetCompiler ()
A ol HAS DEdt= dl AMRE Hutde] FAE HES AA 9133t o & E9:

"[GCC 2.7.2.2]"

v} 3} %) D;(",Oﬂ o A=A ;(}X]—/\E 7],3] 71141;],

AU S | )

3=
F oA W sys. ver51on./] B g AzF Yk
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const char* Py_GetBuildInfo ()
R JJrOW JHZ 2 A2HA2Y A
&

rﬂ

2Bt A= I gl Az the A E S vk o

"#67, Aug 1 1997, 22:34:28"

N E 2G2S A A4S 7P ULh 32 @S S8 M= g Utk o g2 stolA
FE oA Mg sys. ver51on/] JHZ AFF Tt

void PySys_ SetArgvEx (int argc, wchar_t **argv, int updatepath)
arge 3 argvoﬂ 7] HHW sys.argvs AR FULE o] Wi W= 22 3 main () Foll A
B S A A A A el o4 E ZelEE 5 Ag s 4% stalel oot 49 F
~aYE e Az Slof 2ok Ao) o] Atk AP AAHES Qo as] A A
FE21 ALY 2l T Ads5Yth o] &7t sys.argv 571§P of Asj3td, Py _FatalError ()&
5ol Ad A A a8 TATIY,

updatepath 7+ 01 %, o1 717121 7} o] @57} 5= 55 € 9 U) k. updatepath 7+ 0°] oFU] B, 4 ThE
g e]Eof wel sys.path® &3 7,5:]'14 o}

e V& ~TYES o]Fo]l argv[0] L2 FEHWH, 2T HEV = g EHeE e Ao =27}
sys.path o 7Fg Ut}

o A koW (F,arge7b 00l AYrargv[0] o] 7|& 3t o] &5& 7} 7| A ¥ W), sys.path
ool 1l TAGo] ZAAF T o= @A % DA e (. ") & ool RS A% 2 T

ol E B9 S t]7 9819 wehar_* BXEE A= Py _DecodeLocale ()& A& Th

B3 9L ~aHE 4 o129 FHOE ol d AHZAHE JAHE 36 T2 IAL 02
updatepathi ALk, -d?ﬂ—— Z sys.paths AAE 73A15E= A o] 45U th CVE-2008-5983
2B A L

3.1.3 o]A HAANNA =, Py ys SetArgv()%i%‘*? A AR sys.path 842 F52E2 A A
o] 22 BHE & F IdF UL dE S0 S AFE31o:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

WA 3.1.39 7}

void PySys_ SetArgv (int argc, wchar_t **argv)
o] 84~ python U EH Z 2B 7 -12 AZAHZR &= 3 updatepath 7} 12 A A=
PySys_SetArgvEx () A3 253y}

HlolE B9 & t]ZY5te] wehar * EXE S d=4| Py_DecodelLocale () & AUt}
WA 3.4 WM A updatepath 752 -1l W} o5 Yt}
void Py_SetPythonHome (const wchar_t *home)
e g HeE e, = BF ol gholnel el 912 AU A £ApAe ofne
PYTHONHOME & X3 A| L
AAb= 2 IS ézlﬁgﬁ}% FA UGl HARA = A AFL Y= 022 B FALES
7he] AoF ittt sto] A A Z Y T E = o] AFA 4 ‘41%% H A2 5T
Hho| E FA44 S YA B 8Ho] wehar_* 24d& @EH Py_DecodeLocale ()& AHEFU T
w_char* Py_GetPythonHome ()
718 “&”, & Py_SetPythonHome () o] gt o] A T ZoA AAs Fgrolup A= JAhA
PYTHONHOME 7 W 9] gt washych
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9.5 AR|S AEHQ} MO QlE{=alE] =

Oiiﬂ?ﬂ 2 FHUTh the 28 = gpoj 22 713 X]%??V] 13,
z‘,—.]i A 28 E 7} B85 of 3F= A ] ol E] g }i 2 GILo] 8}l
PR AR E O Ad = 2 e R BAE Do d &
““*4ﬂg%ﬂ%ﬁﬂEﬂ%ﬂﬂé%ﬁﬂAﬂzﬁéaoﬂﬂﬂ%%iﬁ¢ﬂfﬂﬂ%”

EE}EW GILE Q%‘Jéaﬂl&{ slo] W AH o A =3 A 3}o] W/C API S+ T &3 2= Qo=
o] JFUTh FA AHS 2str] 98l Aelz e EH = A 714 OE/\Eﬂ‘: ﬂﬂ%}\ &
setsw1tch1nterval () S ZARIJAHAL). EL 59 ¢ 7]\4- P71 e A AJN EZA T/
M= Al 2R, 25t thE oA ’\31]‘:7} A3qd 5 s Uch

glo]# QB LB B+ PyThreadState 2= H o] H 7224 Yol 28| = ¥ £ 7] (bookkeeping) F R E & 3
StUth A PyThreadstate & 7} 7] = 39 A a4 QG5 UTth: PyThreadState Get ()&
AE o] 22 & 5T

[

o

k9

ST

@
e
(03]

Q
N
o
I
2
5&
e
=
4o
M
lo
o
ol
K
Iy
e
oo
L)
iy
rlo
e
oy
ok
-
I
it
M
2
30,
)
O
o

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

o] AL 9 ukA o] o) A o] & T 37 915 & o] M= EA T T

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS W] 3 & A BE2S 937 £AA A A42 AA3 Yo,
Py _END_ALLOW_THREADS WA 2= &

A BEL g FER PRk

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

of 45 A5 YL T AHUTh Ao JHzelE o] @A) 2= Fejol tha LolE S
RSt o A8 Uk S AT A E JEE AT ), 5ol A7) o] DA 2el= A
A5 sn 49 d Al ~A =y e A9Y

=AHE AL T (G2 28 =7 54 22
S MEdU. B, 52 A55y Ad s
Aol & 853 oF g th.

Fi: A2" V0 4 5E2 GILS E|ade 713 dubA 2l /\}% Ap o] A vk, v 2 2] W & 53
A5 ohe GFolv 433} Fof o], shold AR o QA2 BT gl B7] AW AdS &6
A= 48 5 dF UL o2 S0, EF z1ib% hashlib ZEL tolHE ¢&s AU A T
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9.5.2 mO|MO| ZH=X| 2 A=

A& 3Fol W API(7}Y threading &) E AHEste] 28 =8 wed, 28 = A7t A5 o2 A2
o2 e #AE =7 2R Ut 23U, 28 E7FColA RS o] A o) (04]% =] AHA| /\Eﬂ~ o2
7155l d= AAkA ekol 2 glof &3l), GIL& Hf3HA] ¢k, A52 AT 2= A 72 = syt

VI A=A ol R S S A (53 P4 ARBA LA ol wAAA AT 3

W APIS] AR7FHUTh, WA ~d = e AR _%3 TEol A QB Z g Eof o] YT ~E=EE T3
2, GILS & 53131, upA| et 2 5}o] #M/C API A& A Z317] Aol 28| = e ZAEE AT

4sHY, A= e 2AEHE HE A, GILS 3H A gt o2, A e 7 AEE AE AR X2 E

A8l o g o,

PyGILState Ensure ()@ PyGILState Release () &5+ o RE AAS A5 o7 ¢34}

Cag oA stol M S &+ A A&+ o Z5Uth

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()o] & Ao & HE3) A <
ok o 7hAR S FstgA L. FolHe 27 dEHZEHE = AL AYFHA W
(Py_NewInterpreter ()& AH&3A), th5 AE Z g B 2} PyGILState_* () APIE 33+ A

AAs A kUt

9.5.3 fork()0fl CHSt Z=2f AtS

2= 3] FEdoFd = thE F 23 A2 C fork
AHE e 29 /\]i‘?ﬂ AN, ZE2EA A7 23S S
& 72190 o 5= W 7 CPython B1EFo] A2 2 E

“HAAY” A Evt gol Qo= AME 2 o8 Ad =7 &3t
Eﬂ@ﬂ%%@zi4ﬁ6~ 22 9550 g A e
3, A4l o] 2 E Jock-objects S A A2 A

o]-aoﬂ ZHH x%ﬂo]; o].‘— 27].(31 J].o] P .
9} 22 08 7] A& ot 22 A StAL W3 E o, os.
fork () & B84 3 A4 fork () & S 31H (12 1 sol MO 2 sto| M-S T Z3HH), =
2 o] Fol AHebA & 2 =7k H g B ﬂﬁ“ideWA% b 4 AU,
PyoS AfterFork Child ()& B2 2L ARSI AAT, F T 5 gt 2L obduch

=3

& BE 2 =7 AbekRlthe AR CPython®] HEFY] el 7} os. fork () & vER7HA| 2 A 4
SHA| A 2l = of of T2 o u| T ©] A AE 2] E 2} thE %PyInterpreterState 7“f<ﬂ°ﬂ
£3l= tfE B E pyThreadState l,‘?? £ ol d g A o] A 3= %4”]6]'1/]13} o] 213} “u Q17 QI E
Z2]H Y 543 542 = 3, fork () = CPython A o] bl o] el 27318 ez 2] e 9] “vQl”
9= 01]/\1U1-§EF4010]:6H41:]- fr gt o9 = exec() 7 L Fofl SA &= A--dUTh

ot
B~
2,
M
>
&2

thread_atfork ()
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)
X
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auis}

e C g D= AHSHAY ol A AR mel B E WFT W Y ANH 02 AEH & G T4

PyInterpreterState
o AR FEE )2 Y 2AE7 F RS AU E YE U EL 22 dEzeEo) Sohe s
€ 2E de /A v HJ—‘%%%E JW‘/}- ol #FxAll& &/ W7t stk
O dHz e o £ 2= AR 7hedt v R, dd 9t Ve TR 2 2 AL AHE
A2 stals, Agole oFF AR FroHA s uUth A AdE e H2 ofd Az B ol %3
Ao BAGe] LE Le o)A B

PyThreadState
o] A% FEE T e =] FHE U §9% 38 HolH B o] 2d=e] Az
2B AE|E 78] 7] & interp(PyInterpreterState *)YJyrth

void PyEval_InitThreads ()
Initialize and acquire the global interpreter lock. It should be called in the main thread before creating a second

thread or engaging in any other thread operations such as PyEval_ReleaseThread (tstate). Itis not
needed before calling PyEval SaveThread () or PyEval RestoreThread ().

This is a no-op when called for a second time.

WA 37004 MA: o] e o)Al py_Initialize()o e TEFH A, dH 22 HE A F
TET IStk

WA 32004 WA o] Fes He Py Initialize() A 252 5 stk

int PyEval_ThreadsInitialized()
PyEval_InitThreads ()7} 225 oW, 00] ofd 7k vl I_zh/] t}. o] Sk = GIL-S H {314
AN EER S o)A, BY AHEE ARY u] % APLEEL 8 W ehe ol AT

WA 3700 WA GILZ o|A| py_Initialize ()l ol 273 Yt

PyThreadState* PyEval_SaveThread ()
(SHEgThe) Ao olE e %2 HAShn 2o = AT S NULLE A A A FT, o] A 28 = )
(NULLe] o} U Th & BRI Th S B ol thd, @A) el =7} 5.2 815 glojof g o,
void PyEval_RestoreThread (PyThreadState *tstate)
(FHEgiThe) Aol SIE = o E 52 8§ 55ha ~d = A NULLo] ohu o] of S twarex A4 T
Ytk Zol ghsol Arhd, AA] 2@ 57} o] & 5514 ghgkol of guith 134 ghow w3 el
gy ok

4
30,
fy
A
=

i e o] stejdgfAle]d g wf 2 =0 A

o] & T =T, 28 =7} Fo o o5 vE
SoAA BT 2HEtSEE YN 9A e TR %t‘oz]'&}ﬂ%“ﬂ _Py_IsFinalizing()
ot sys.is_finalizing () = AR&8lY] o] 8 TE5H7] Aol B =B 7} 3ol d A o] A

H3 A FIg 4 gyt

PyThreadState* PyThreadState_Get ()
A 2= FEHE Wr“‘/lﬂ} a4 dH= ﬂEi ol oF St A
: 7

PyThreadState* PyThreadState_Swap (PyThreadState *tstate)
A 28 = ”EH £ A} sstate(NULL D 5= A5 UTH 7F Al g ob= 28 = Aok 2 9kz 9yt A Y
Azl Y F5 3 of shH 3 Al = X] Fs Ut

e fer cds 24 A44E ARSI, AR AE I E e} T8 A gt

PyGILState STATE PyGILState_Ensure ()
A A E7F spol e AA AR A AH L 3} FA Qo] o] W CAPIS 52 &
v 7} 5 = A Ayt 01 74% 7+ 3% 0] PyGILState Release ()9 3t &3} %S o]
2L g AU oA A B2 ole W 558 4 A5UT AN, Ad = A/} Re
lease() Aol o] A Aef = H-?_E]% S} PyGILState_Ensure ()& PyGILState_Release() &
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Z 7to T2 A9 = B APIE AHRE 5 g5yt o
Py_END_ALLOW_THREADS "l 29] &

Bkl 2 pyGILState Ensure () 7} EEH QS wjo] A8 & Aol et EEH 3“3 S o],
ghoj o] 2 el I E st W pyGILState oF 4
SEHEeE, ol W52 RS 5 UTh- PyGILstate Ensure () o tie 2 a1

SS9 AES A oF Fuch

Tt o, A A9 == GILES BF38ta Ao sto]H F=E T2 4 s UTh Ao+
282 9l ofl & Ytk

F3m: Derglol shold Aol A 8w A=A o] F4E BE5HY, 2@ =7k shol dof o5 v
EREREPEESPN LV T SR T

o|Ubsys.is_finalizing () & AHE3te] o] P42 £ Aol Qe wele 7} vhol delAlo] 4
H3 A 9% 4 A5yt

void PyGILState_Release (PyGILState STATE)
ojAol §5 o mE AL AATULG o 2 Fol, solAY FEr 3T
PyGILState Ensure() £% o A% ZHUT (T} ANAOR o] FHr TE A
k2] 2] 2] 9FolA], GILState APIS AH-&-3HU th).

PyGILState_Ensure ()| A RESTE2 2 ~g T oA PyGILState_Release () ol T3t
S22 ol F ok T

PyThreadState* PyGILState_GetThisThreadState ()
o] 2| =9 A AH E AElE 7HA S Ytk @A & = o)l A GILState API7F ARS8 #] ¢k
NULLE ¥FEeE 4= 915Ut} v o Ad =0 A] A}5 A d & A © = (auto-thread-state call) ©] 5=
2 & AFolx, v A== 4 ole s A= AEi7F Aol Al L. o] A
= eul/A g4 U

int PyGILState_Check ()

o
3]
T=E

AR 2 S/ GILS B3 910w 12 W a 184 SO T 02 MR T o] Y4 o
WU RE sS04 EET 5 A UTh Shol d Ad| = ek 271815 9l @A) GILS Hf5ha
9 wlgh1 g MAFUTE o] AL FE £ 0]/t B4 uTh o & So) 29l AYAE Y v me]
I Gol ] F8 T+ A, GILo] 47 Utk A2 IV T2 AL VAR 44 B AL
237 o the A SAER ¥ 4 g th

WA 340 7%
s MazE Ao R 2P AU EE lo] AHEF U ol 2w Z oA AR o & Fro A L.

Py BEGIN_ALLOW_THREADS
o] JZ 2+ { PyThreadState *_save; _save = PyEval_SaveThread(); 2 &334
th oAE FEI7 2T Yol FHAL; AW E = Py _END_ALLOW_THREADS W32
S} QA3 FUITh o] vz ol B e A S T AR FAA L.

Py _END_ALLOW_THREADS
ol M| Z 2= PyEval_RestoreThread(_save); }E ZZAFH YUt &==Z357} 35 0] ¢
o

o fol 3t X 9 o1 A Py BEGIN ALLOW THREADS W22} U2 &fof tt. o] Wz 20| tf
ZRA R W82 98 FEHA AL

Py BLOCK_THREADS
o] 1] 2 & & PyEval_RestoreThread(_save); & EHAFIU: 2= =Z 37} g =
Py_END_ALLOW_THREADSS} S5 3Sh T}

Py_UNBLOCK_THREADS
o] lZ 2+ save = PyEval_SaveThread(); 2 &FgUth =23 HE Ado] e
Py BEGIN_ALLOW_THREADSS} 5SSt}

9.5. AQC AEHQ} XM CIE{=ZR|E| 2 143



The Python/C API, £A| B{Z 3.8.20

API

©
(3}
(3}
>
3
R

nt

rr

TPy _Initialize() ©]% o] T &% ofoF gr}

2~ o=
T —
WA Py Initialize () o)A GILS 2733t}

3.7

PylnterpreterState* PyInterpreterState_New ()
A Bz A AAE SEUth A9 dEzEH 5
552 APasoF s MR T 4 A uIth

912} ¢lo] ZHA} oMl E cpython.PyInterpreterState News WA ZUTh

x O
2 b

2

Hegde

tlo
e

rlr

AT, o] Frepol T gt

void PyInterpreterState_Clear (PylnterpreterState *interp)
Azl E e A e AEE QLA Ao Az H 52 HfsfoF Pt
o1z} glo] ZFA} o] W E cpython.PyInterpreterState_ClearS WA A A Yth

void PyInterpreterState_Delete (PylnterpreterState *interp)
Ae e E A AAE A FUT Ao ABzely 2L wg Be gayth Az
A= PyInterpreterState _Clear () ol th3dt o] d T2 2 A A AH gl o] of 3]
PyThreadState* PyThreadState_New (PylnterpreterState *interp)
Fol X ez el e AA o Hol= A 2= Aef AAE W5 Y
2R+E YARE o] ol i T &S FP3lalof ot H G 4 s th
void PyThreadState_Clear (PyThreadState *tstate)
2d= el AN BE ARE QLG A AEzeE 52 HA 3ok Fuch
void PyThreadState_Delete (PyThreadState *tstate)
~d= e AAE B BUY. A ez 2L
PyThreadState_Clear ()o Y3l o]d S & & A A=
PY_INT64_T PyInterpreterState_GetID (PylnterpreterState *interp)
Az 2o 1FIDE Rt 28 st ol 2 7 2 shd —1 o] BighE 2 o 3 7F 2 g |
Sh=

WA 3.7 =7k

PyObject* PyInterpreterState_GetDict (PylnterpreterState *interp)
Az d vl ol Bl 7t A3 E 4 Qe 9 el & vy o) o] Sk NuLLg HEglehd o 9] =
LSRR TE A JdEzE EHE AU E AR 4 flokal 7Hg sl oF o

o] AL FHlo] QB B AE] AHE &A= © ARl oF 3= PyModule GetState ()&
oj A 3h Ze] obg Uk,
B A 3.890 &7}

PyObject* PyThreadState_GetDict ()

Return value: Borrowed reference. 7o) 29| = A AR E A& = = d Y8 & &gt
7 g2 gy o] JEE Ak ol A E 7 71 & ARl oF FU T A ~d = AdElE
AHEE S gles o) 48 SEE HUth o] @5 7FNULLS RESHSHH, of &) = H A &R Skl

TEAE A 2 E AEE AR S ek ZHE Sl oF Tk

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

2E o)A BT A O 9 S WA AU id A= ) Ae| o] A e | ; evels

BN 9 AAGUTE o] T4t exco] 3 oM FEE FHA FHUTH £AT 25 A

a2l H, o] 8 5 3hE A C 2L Aok FUTh GILS BA & A2 B&3oF ek 39

£d| = ) 5B YT AN A 02 o] A8, 2 ¥ = idE 24 R5E 0°] P U exe /HNULL
Pz

o, A = thal AlF F < AL 7F(AThH) A H Utk o] A2 & 277
WA 3704 WA id v 7] W4=2] o] longol A unsigned longl @ WAE QS

void PyEval_AcquireThread (PyThreadState *tstate)
Acquire the global interpreter lock and set the current thread state to tstafe, which should not be NULL. The
lock must have been created earlier. If this thread already has the lock, deadlock ensues.
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w, ¥ =7} sho] M of o vt
Ei{tﬂ _Py IsFinalizing()

ABz 2|87} ol d 2 Ao

Fa: Aol tojd Aol d E w) A B A o] FpE
Soj A AT 2AEA ERH ULk 04 L FRE Y
ot} sys.is_finalizing () & AF&3}o] o] & T &3}
3 QA 8 5 gE T

23
__914_‘4

WA 3809 A W A: PyEval RestoreThread(), Py END _ALLOW_THREADS ()
PyGILState_Ensure ()2} QBAHEF AAEgon, Az g7} ol de A o] A 3}
52 E A 2dEE TR,
PyEval_RestoreThread ()& (&# =7} 2713154 ¢k Wi2ah) P4 AL o Sle A5
Fdut

void PyEval_ReleaseThread (PyThreadState *tstate)
A 2el = el S nuLLE AL FET A AElZelE 22 AT 2L o He] BEol
ojofstal A 2~ =7} E‘n‘;ﬂ oF Futh NULL o] ofu] o] oF Shi= sstate 1 2H= A 28 & A E)
et = A gelets v AR g Uttt — 294 ko ®, A A<l o217t B g Yt
PyEval_SaveThread () (AHE7} 27815 A ¢S ALz G4 AT 5 15 F
eIk

void PyEval_Acquirelock ()

fr e

Ao olE)welE] 22 853 Th B2 o] o] WS o] Folof Ttk o] Ad = oju] So] glow,
22 b 7h S g o,
MA 32%E AA: o FHt A4 cd= A AAHA sk A

PyEval_RestoreThread ()Y PyEval_AcquireThread ()& AH&3H4] Al L.

e Aepdo] sold Aol A 2 uff g = o A o]
EOJZ]Z] Aougts 2t 5P Utk 94 =3
o]t} sys.is_finalizing () & AF&35}e] o] 45
A eA] AT 5 21%‘/]"/}.

o2 F 25, A =7} sfo] Mo o3 vk
ESE ]6]-?;]11] _Py_IsFinalizing{()

A
T E37] Aol Az E 7t st d 2l A o] A

WA 3809 A W A: PyEval_RestoreThread(), Py END_ALLOW_THREADS () %
PyGILState Ensure ()& 43AHEE BAFHF oY, Az g7 stoldgA| o)A st
FUHITEHAE A éffﬂEf‘—iaﬁJb]"/P

void PyEval_. ReleaseLock ()

Aol A zelE 22 sl AT Th 22 o) Ao TS o} Hojof Tk,

HA 328FH HA: o d4+ A 8= FHE AAFA F5Uh oAl
PyEval_SaveThread ()Y PyEval_ReleaseThread ()5 AF&3Id A 2.

O

9.6 MH QlE{=2|E X|&

el A9, O gojd dez e H T WA AdUntdh, 22 AL, oA e 2 =) A
o2 59 ez el E vEolof st A9t H Uk AE Azl 184 B4 dES T
‘o JdH = Aol 2713HE wf BEojA = A WA JAHZ e HY U HE2 22 A 20
A gt shol M B ZelE AUt AH AEzelE e g, W AH = EHE A1d A9} gL
DpF AL DY BYS ZEUTh T ALY 2719 S AYL G Ak 02 ety
gtold Aol A T A A =B H YUtk PylnterpreterState Main () &4 2712 A9
ENEDE L e
PyThreadState_Swap () @45 AF&3le] A H Qe =g g 1o A& ¢+ Jd5Uh o2 Iq42 A}
3o BE R 3 T 4 At}
PyThreadState* Py_NewInterpreter ()
A AR OJEVFJEJE BEYth o] AL stold = APg AT (A9 s B2l S Y
th. 53], A} JEZelE o= 7|2 EE builtins, __main__ ¥ sys& E?:L to], RE Y2 E H
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BE MY, =G WAL 25 UL 229 2E H o] B(sys.modules) ¥ BE AN A= (sys.
path) = "7/ Uth A A= sys.argv 847 4S5 UTH 28 B2 10 2E9 519 A
sys.stdin, sys.stdout ¥ sys.stderr& Z5Ut (&, 22 35 3 7|2 E F2 Y.

WHE ghe A 4B Qe el B4 BHE ol 3 WAl e = A EE hel gtk o] 2el = At
B 2ol = ol A WHE O H Lok AA 2ol =7} wE o] A A ehgol oI SHAA L o) 2ol =
Aeol ek 92 FE 4 A 2. A A mel el S BE = o] A3 shE, NuLLo] W U T o] 9
Apes A 2o = A o) A 3 A A 29 e 1 4 91014 o 9] 7H 8 E A ¥k
(CFE WE 5ol A/C APL § 59} A 7hA) 2, 19 Qe zelg 22 of §58 T2/ Ao 2§

Sl oF stw Wk wff Al FAH U th 22, B2 thE 9ko] %/C APL ot e, 1Y ol
A 2= AE7E S 22 syt
g 5L 20 2ol (M E) dH =z el FFEYth
o ThA 27|FE AMS St BEY AP, dE £9] PyModule FromDefAndSpec (), Zr <l
gz e taf =0 25 AA 7 e AL 273Ut C4E AN A e
olgf g & AA| ol FfEHUTH
o DA 27185 AR otE BB A, ol E S0l PyModule Create (), 57 o] A&
drEd o, AFHor 27391, BE gAY 9] (F2) AHE o] AZF Ut the (A H)
AelzE 7t 22 S J2E T uf, Al RE0] 27]3}5 1L o] RAREL| W&oz A3
oh ] init dre TEHA FFUTh WA 2E gAY A= (A H) QI H 2
ol Tf= 0], 92 e F8e 422 5 5tk (okel v 1ol 2 Ahdbe xR AIR).
o] AL Az} 7} Py FinalizeEx ()9 Py Initialize ()& EZ&3to] &A3] thA
271319 & &35 dxE T o doju= A gl FolstdAlL; o 4%, &9

= [e]
initmodule @47} ThAl 32 H UTh ThbA 2739 npaslA 7, ol C $29] A A3}
- 4

void Py_EndInterpreter (PyThreadState *tstate)
Fold ~dlE Atz EAT & (4 1) A e 6 E sk FUTh Fol 4 2dE AHe AA) 2d s
g of of fhuth ofef o] A= AEjol thE A= IR L el

el nuLL AUt o B ZelE e HAE mE A= el kP U (A9 Ay z el
22 0] 948 5297 Aol Bf ook oyl WEE Wl o A5] SATULE) £y Finalizess ()
T A A BA A O 2 I = A ¢k BE A H A=z EE 3t T

b

9.6.1 {712} Fo| AFE!
AE Bz E (R w9 Qe e E) e 2 Tr A2 QRol7 gEe, 15 7re) Addo] SR
AU TH— o] 5o, 0s.close () 9 22 ASE 319 A4 AL HE N2 G 5o (M52
e ofolgor) JBL WA 5 AGUTh (A1) ez el zho] Bge] FhE & A W], A%
o] AR A5 4 5+ YFUTH AL 53] BerA 27131 (F4) A W5 E A4S T
=5 285Uk AR ABzEel A TE AAE ThE (42) Az o F B2l YT 5

LI ek; b8 3] oF g
A B QAH Z e E Zhol] AbEA B e, WA E, A" Es

71 & ofof Fruth o] H gk A o AW = A2 E A2 F H

QAo 9L v 4 9/ AEAULE 99 ASAN A2 5 Ak AR 2R
WHAAA 2 F 2

FE3l o] 7]%5S PyGILState _* () APIS} Ajst= 212 7Hh 2 2ol 1o st Al 2. o] 83 API=, A B
Az g S E Al 7o) 7HE <L, TholH A = AE 8} OS 5 Ad E Alo]o] Y AAE 7
Asl7) B YUt} PyGILState _Ensure ()& PyGILState _Release () 29 X 3l= 2 Alo] o
ABJEZEHE AEsHA] b= A o] EHUTH T3 o] 2 3EAPIE AFS-81o] Tho] o] ofid A g = of A
AR Aol Thol 4l TEE 2T 5 UEE Be FF(H crypes) S AH AR e AET
o %71 4 93

rlr e gy
U Er (o)
bl et

Nﬁ_‘[m
= g
5§ [t ok
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9.7 H|=7| &E

Hl JdHz e AH = HE7] ES KW= dAYSZ AT Ut o8 s ¢ 3 2AE S}
void Z Q1| Q12e] e & FH T th
int Py_ AddPendingCall (int (*func)(void *), void *arg)
H A ZEE AHEA 2T TF4E A FFUTh FF3tH 0] BHEE AL func+ H QA 28
oA &5 7] f8l ol 7 UTh A A, 9] A gle] -1 0] vy Yt

AEHoz Fol YO, funce arg AAS AHE-3lo] 2= 1<l AdE = ﬂﬂ Y=o TEdHY
AAA oz s o) H FEHuT u] v F 7| H g2 SEHAW OS F A0 BRF FF
HYh
o HlOJE T = ZA ol A;
o W 2 ETE A QIE 22 55 HRstHA (WetA] funce A4 CAPIE AHEE 4 A5
yoh.
func= /3E3HH 05, Avstd o] DA} A -1-& 92 oF YT funce THE ¥ 57 €S
AADGoz 34317 A& THE A AT, A Az g Fo] AFH™ "r’—ﬂ‘: S AE3}7]
A3 g A@s] FE 5 AU
ol e AYItEdl A 2= eV 28K o, A9 Az So] QA F
1414-
A o] A2 wj 58 Aotk {83 A-FE FFJ YT funct 7S s @e] S &9
U= AL gssyth wo AgE7t A A" 58 48 Folgt v, Al A" § & o] W3ty
7] Aol func7} &= A FFYth 01 Fp Ll gdutF o g 9109 C A T A FJojH FEES
S E5te dl A3etA gssyth thAl, PyGILState APIg A-&-8H41 Al 2
B A 3.19 =7}
08 ZETjYYD 5

shol g QEZHE Zeotd Y AY 24 /5L AAe7] 98 D A A4E AN A G,
22598, w7 3 A A £4 =70 ASH U

o C ALl g ABoE T2 Yol 24 ek shold S0 AR ANE B B2
eWH=E 5, A 44 CUrE TET S Ut A4S 95 ol =R REL WA sl
Utk dEsl o] At 24 §4E U EEE ANY S YD S, 4 o] Haw e /8 o=
RERFCEREEEEE E P FEEPE T

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace () S AFRSto] S5 9 4 T2 g dyrch A
HA A Hee 55 ol opjr AEE AR o)L, frame ©] HﬂEﬂ s Z < AA o
a1, what< ”’—’F PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN X+ PyTrace_OPCODE =

o] 11, arg = whare) grol e} g U ok

what2| Zf arg2| 2o|0]

PyTrace_CALL e}AF Py None.

PyTrace_EXCEPTION sys.exc_info () ol A ¥IstE 9] AW
PyTrace_LINE e}AF Py None.

PyTrace_RETURN S E A Al 913t = gh, = o9 2 <13 2 o] ¥ NULL.
PyTrace_C_CALL =5 =4 AA.

PyTrace C_EXCEPTION | 3 =5 = f‘g}—’; A A

PyTrace C_RETURN SE5 = g A

PyTrace_OPCODE Ay Py None
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int PyTrace_CALL

e A o Al ZFe] RIS ALY, Aveelgo] tiet Al FFo] g of

Py_tracefunc @5ol that what Wi 7§ ¥ 2] gk Al € o] ] ol th ek o] Bl o] H o] A4

o 3 m el Qo) shol Al who] = TE 29| Alof Aol §7] mEol Has A kol oIS
int PyTrace_EXCEPTION

A7 AP w] Py_tracerunc 5ol o S what W) 7l 2] Zh FW Sk = Agn = g Y

Well A vle] E I =7} ﬂal% = 04]9]7}’§7§% uh whatoll thsl o] %IOEE% Ytk o] 2o 234

< o9l AvkE Qs vhojx ’\E“Ol @7 AdUth cl7F Aats o] ZF z o= whehdd uf

Zuo] 5Pk 24 B4t ol 8@ o MEE 2 AF ok = 2oL el ol & D R3A ok
int PyTrace LINE

= W3 o] H“Eﬂi 2 ol what ")) W= Py tracefunc S (BHARF 229D H o of

HUthel dE5 = @ g Z=adld9] £ trace linesE 022 A sto] s G =& ol thsf

M@ e+ e
int PyTrace_RETURN
SEo|uvtgE e & uf Py tracefunc 5ol t) 3F whar v} 7 W49] 7k

int PyTrace_C_CALL
Car7ls&5 81 &l py_tracefunc &40l th et whar v 7] W49 31

int PyTrace_C_EXCEPTION
C S0l A S 7F B M-S v Py_tracefunc ol )8 what v 7)) H2] gL

int PyTrace_C_RETURN
C& 71wt u] Py tracefunc o) )8k what v 7] H2] L

int PyTrace_OPCODE
MFZEF AR AL G ol Py tracefunc T (SHAI T Z 23k A 7 e = obg U th of th gk
what W} 7} 9] Fh o] o|HIEE 7| EAH o2 H]'Zﬂ A FEUth: ZH Y9 f_trace_opcodesE
12 A7 3te] YAH o= 2 3o Fuich

void PyEval_. SetProfile (Py_tracefunc func, PyObject *obj)
JEJJr"‘Ei dTE func2 27 3“45} obj i7} M= A A wi) A o] AEE Y, o
o] 9] s}ol X 7»‘1?<ﬂurNULL AUt Z223d 47 FEHE f Xl?fHOlE sk, AEﬂ‘:‘ﬂﬂrobj
ﬂﬂéﬂ°Mﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂdﬁ*ﬂcﬂﬂﬂﬁﬂeﬂ P Z25d P
PyTrace_LINE, PyTrace_ OPCODE % PyTrace EXCEPTIONS A3t R E HZ5 L= o]HlE o
del 329Utk

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)
34 Y52 fineZ AR U F4 F571 2 WE ol MES §IEW MES S AFAY, B
W= Ca4 A9 BA o MES £ ASA) Sheths e AL S, pyEval_setprofile ()3
FAFUSE PyEval_setTrace ()& AHS38] 558 BE F4 & what M7l Wo) Loz
PyTrace_C_CALL, PyTrace_C_EXCEPTION B+ PyTrace_C_RETURNS $4138}X] 95 \/] t}.

99 13 ClH{AH X|&

ol FFEL A UM EFA T AMESLY] 918 A Yy
PylnterpreterState* PyInterpreterState_Head ( )

Ae =z H el AA =9 e 2EQ w2 gl& AAE gk

PylnterpreterState* PyInterpreterState_Main ()

H ol el Z g A AAE vk
PylnterpreterState* PyInterpreterState_Next (PylnterpreterState *interp)

Aelz 28 e AR BBl interp 0] 2] tha U EH 2] E A 24 S &gy
PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)

AE Z 2 H interp2} FAH A= 2| AENA A WA pyThreadState Ao th§ ZQAE]E Wt
EIEIRRE=
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PyThreadState* PyThreadState_Next (PyThreadState *tstate)
8 pyInterpreterState AR o] &35t RE A8 AR S| 2E A tstate 0] 2] T2 ~AdH &=
Abel A7) % wrEh o,

9.10 AgE 2 XHEA XH

glo] A Qe Z BB &= Slo| W =59 A= 22 A &4 API(threading.local) &
vl o] B B TLS 73S 23 }L 29 = 24 AFA(TLS) ol hek A5F A LS AlF

43 API+& pthread & 9 = o A A F 5= API} F-AE Ut 2g = 7]9} 6‘;1‘_:,\_ =
void* g A2 FYTh

ol FrE L UGl HrpT B2 E s Uth 252 AA S AFd U

Python.holl&= TLS APl /d o] 235 o] 3IA| k5ol FostiAle, 2= 22 AFaE AHEsted
pythread.hE Z 33l of gt}

A 1317] 9130
gt} CPython C
A& oto] AFE &

22 AP & F o= A= voidr S thAlsi A Wz e] &2l & A2stA syt A A
g s Alsl oF U th voidr kol pyobject* o], o] IS FE A A= £

9, ot
y o b

o]
1Ty
[RR=

9.10.1 AQ|EY X ZEA (TSS - Thread Specific Storage) API

CPython 21 €] = 2] E] WY ojlA] 7] & TLS API&] AF-22 A 57] Y& TSS API7} & 9= 95U th o] API=
28 = 718 Yt 7] 913 int A A ZL & Py _tss_tE AHEFUTH

B A 3.79] E7}

o BW7):

“CPython®] ~# =-2 4 A Z4AE 93 A -2 C-API” (PEP 539)

Py tss_t
o) AR FrE A= 7)) AEE e, Aot s TLS 3o wel depd &
27134 E el WF 227 st o] F2ACd = 3 27 /syt

Py LIMITED_API7} A= A k& W, Py_tss_NEEDS_INITZ o] 9] A& &to] 35 Yrc}

Aew, 719

Py_tss_NEEDS_INIT
ol la R = Py tss_t W59 %73} A} (initializer) 2 EFF Ut} o] a2 2= Py LIMITED_APIo|
A Y A ol Fol Al L

et

Ok

=
S =

Py_LIMITED_API= Q=¥ 274 Bgol A2 A= Aol 7do] 2Bl 9o A4 2ol =73
Py tss to 4 &9

Py_tss_t* PyThread_tss_alloc ()
Py_tss_NEEDS_INITE %7139 3t 22 A Y 3= vhset A, 54 &9 A9 A| NULLZ
ukekghu o,

void PyThread_tss_free (Py_tss_t *key)
RE #AYH 2~ 22 Y& A=
PyThread_tss_alloc()°l] &3] &4H F
b7 ¥ A= A P Th

E PyThread tss_delete ()& WA &3 &,
T3 keyE T A FUTh key QAA7} NULL o]

23 o712 7)< v 2 el dangling) EAE 7} H ), 712 NULLE A4 43l oF T Th.
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HME

of 4529 w7 W4 keys NULL O ofyojoF fyrth  EZ, Fo] A py tss t7}

PyThread_tss_create ()& 2 71 3 1 A oF o © 1, PyThread_tss_set ()3}
PyThread_tss_get ()9 T2 H o= A grsUTh

int PyThread_tss_is_created (Py_1ss_t *key)
F0]A Py _tss_t7} PyThread tss_create ()& 27|35 Q2™ 00] ofd 7k whahghy o

int PyThread_tss_create (Py_fss_t *key)
TSS 7] Z7]3}ol] 234 0 gt &gy} key Q1 A7) 748 7] ko] Py _tss_NEEDS_INITZ
271315 2] ¢kow E2bo] Aol w x| kST o] Fh 2o Flo A MR Ao T T5F Qs
th - olu] Z7]348 7)ol th3) BE3HH o} U BHA o] ZA] TS wEF

void PyThread_tss_delete (Py_tss_t *key)
TSS 7] & AHAl ot & Ad oA 719 - ghs A s, 719 273 Al & 271314
deor WAL 3 H 7|+ PyThread_tss_create () 2 THA] 27]3‘41}4 AF YT
e gL Ao MEACR 52T 5 AHUTH- o n 3 H Ao sl TEE ob Y &
a7 ekt

int PyThread_tss_set (Py_tss_t *key, void *value)
A2 ~FZ o)A void* FHS TSS 7|9t Ao Aoz A4S Ve =0 e wkskstyc) 7
sd ot AN A voidr o2 LI iG] G5 UTh

void* PyThread_tss_get (Py_tss_t *key)
AR /‘Eﬂ O] TSS 7]} A - H void* gh= WHEHUTH A 2 =of 719 A4 H gho] glod
NULL< wt&shy}

B

1o X

9.10.2 AdE & MEHA (TLS) API

B A 3. 75E #H ] o] API= ~#| = A F 4 (T7SS) APIE th A U th

Far: o] WAL APIE int 2 FHSHA A AE & 4 gle WAl o2 Y o]F B TLS 7|7 o H SHE=
2 Q3A L5yl o7 3k 4%3—*&01]/\1 PyThread_create_key ()= A3 AE| 2 SA] Higts 9, O} 2

TLS 344 o el 3t S Eol A B 5 op @ A% 544 ghsruch

HollM AFe a8y FAIR <8l o] WA APIE A Z =0 A AFEaiA = <t Futh
int PyThread_create_key ()

void PyThread_delete_key (int key)

int PyThread_set_key_ value (int key, void *value)

void* PyThread_get_key_value (int key)

void PyThread_delete_key_value (int key)

void PyThread_ReInitTLS ()

150 Chapter 9. X7|3}, mfo|da|~0|M U AB=



cHaPTER 10

ojo| W 7|8 74

B A 3.80] =7},
TF2A:

nt

PyConfig
PyPreConfig
PyStatus

PyWideStringList

PyConfig Clear()

PyConfig InitIsolatedConfig/()
PyConfig _InitPythonConfig()
PyConfig_Read/()

PyConfig _SetArgv ()

PyConfig SetBytesArgv()
PyConfig_SetBytesString ()
PyConfig_SetString()

PyConfig SetWideStringList ()
PyPreConfig _InitIsolatedConfig/()
PyPreConfig InitPythonConfig()
PyStatus_Error ()
PyStatus_Exception ()
PyStatus_Exit ()
PyStatus_IsError()
PyStatus_IsExit ()

PyStatus_NoMemory ()
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e PyStatus_0k ()

e PyWideStringList_Append()

e PyWideStringList_Insert ()

e Py ExitStatusException()

e Py TnitializeFromConfig/()

e Py PreInitialize()

e Py PrelnitializeFromArgs ()

e Py PrelInitializeFromBytesArgs()
e Py RunMain ()

AL F A (PyPreConfig ¥)2 _PyRuntime.preconfigo] A= 1 £ A (PyConfig )2
PyInterpreterState.configol A& Uth

%2713}, ol gl Aol A W A e FRIAHAIL
o B7):
PEP 587 “n}o] W 273} 747

10.1 PyWideStringList

PyWideStringList
wchar_t* Ex}<€9] glaE,

length 7} 0©] o} ®, items= NULL ©] o}y o] of 311 & £ 21492 NULL©] o}y o] oF gt}
HA=:
PyStatus PyWideStringList _Append (PyWideStringList *list, const wchar_t *item)

item<: listol| 57} o}
ol & Tt ol WS AR 2713} sf oF Yt
PyStatus PyWideStringList_Insert (PyWideStringList  *list, Py_ssize_t index,  const
wchar _t *item)
item-< list2] index©ol 4+ < 3ol
index7} list Zo) Kt AV} 20, item-2 listol] 37} (append) &4 t}.
index<= 0 Xt} L At} Zrofof ?.M o}
ol gE L&t ol S AP 27138 of Pt
TxA =

Py_ssize_t 1length
g 2E Zol,

wchar_t** items
= =
PAE FES.
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10.2 PyStatus

PyStatus
z2713} & AHE At F2A: AT, oY e 8.

int exitcode
27 FE.exit () o AEH AL

const char *err_msg
of| & w A A
const char *func
o] & BE F49 0%, NULLY 5 AU Tk

= “ Sk
BHE TEE T

PyStatus PyStatus_Ok (void)

i
AA-E.

PyStatus PyStatus_Error (const char *err_msg)
WA A 7} 23R % 7]3) of 7.
PyStatus PyStatus_NoMemory (void)
w22 g A (2] 7).
PyStatus PyStatus_Exit (int exitcode)
ARE S5 T oA e TR
SHE Aelete &
int PyStatus_Exception (PyStatus status)
AL AU oW FRYU Felw, o9 Azl gk ol F

Py _ExitStatusException() & ZZ&3}o].

int PyStatus_IsError (PyStatus status)

A7t ol Y7k

int PyStatus_IsExit (PyStatus status)
297t FEAUR

void Py_ExitStatusException (PyStatLts status)
status7F ZF 0] H exit (exitcode) & T3 Th status7} o 2 o] A o] & WA X £ ¢
0o]old 58 F =2 253} PyStatus_Exception (status) 7F00¢] ofd uj

3 o gL o),

o) 4 3
w

Al
3=

Zy: JEAoZ ulo|HL PyStatus funcE A A3l d= |22 E AFR-3+= ¥, func 7} NULL
2 4E AHE Bet U 948 AL E

PyStatus alloc (void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

}
return PyStatus_Ok () ;

}

int main(int argc, char **argv)

(Th5 slTeTATol AI%)
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(o] A sl o] A ol A AH)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

PyMem_Free (ptr);

return O;

10.3 PyPreConfig

PyPreConfig

sho]11g AHA 271815k o] AHgH & FRAL
o Spo| A v R @FAE At
+ LC_CTYPE 2A & +8¥ Itk
o« UTF-8 =& dA s}
AR e 2785 B
void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
Shol 1 74 02 A F4& 278tk
void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)
Aele T4 0% A TS 28 g,
TEA LE:
intallocator
w2 2] Ao o] 5
+ PYMEM ALLOCATOR_NOT_SET (0): W2 2] &FAE " sHA] st (V&%= A8
Fch
e PYMEM_ALLOCATOR_DEFAULT (1): 7] & W2 g] &=

].
e PYMEM_ALLOCATOR_DEBUG (2): T 1 Zo] 9= 7|2 v 2 g] &F=A}
o

=

e PYMEM ALLOCATOR_MALLOC (3):malloc () & A< ZFA g ot
e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): YW1 Z9o] d=malloc () Y AFES 7A 3t
[RR=3

« PYMEM_ALLOCATOR_PYMALLOC (5): 3}o] % pymalloc ¥ 5 2] &=}

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): TJH] L 3 0] ¢l 3}o] & pymalloc ¥ 2 2] &
A}

glo] M o] ——without-pymalloce AR 3}lo] A= W PYMEM_ALLOCATOR_PYMALLOC I}
PYMEM_ALLOCATOR_PYMALLOC_DEBUG-Z A {H A &5t

vz A& FREAA L.

int configure_locale
LC CTYPE EA LS N8 A AT 2ALE AAT U7 0 222 ¥, coerce_c_localedt
coerce_c_locale warn< 022 AASH T}

int coerce_c_locale

29} Zod, C 2ALS ZATUTH 13 22w, LC_CTYPE 2A 4 91 ZAEA 24
Ut
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int coerce_c_locale_warn

0°] o}y ™, C 2A A o] A2 7P

int dev_mode
PyConfig.dev_modeg FZ 3} Al L.

int isolated
PyConfig.isolatedd FZIA4AL.

int legacy_windows_fs_encoding (Windows only)
001 OFv] W, UTF.§ 1= £ 1] 23 o181, 5ol 4 5] A 28] 2151 & mbes 2 44541, 512
A" ol 2] 8] 7] & replace® A A St}
Q= Qo Ak AR 7F53tU ) #ifdef MS_WINDOWS A2 2= 59 53 F=of AHgS

F gk

int parse_argv
Qo] o}, Py PrelInitializeFromArgs ()®} Py _PrelInitializeFromBytesArgs ()~
Uk sfol Hol WA & AAE TE LA A 22 PR argy AAE TERATUD
EERPEE AN

int use_environment
PyConfig.use_environmentS FZSHIA L.

int ut £8_mode
0°] oby ™, UTF-8 R =5 &3}t

10.4 PyPreConfig& A28t A =7|3}

sho] 8 Abd 27848k 4
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
preconfig AP T4 ol A Shol W& APA 7] 55 o
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char *
const *argv)

preconfig AR AT B Z QA (o] = FA4D) o A shol AL ALA 27 BHF U Tk,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int ar, g ¢, wchar_t * const * argv)
preconfig A1 747} W% & AR} (2ol = FA1R) o A Thol 1 & A 27| Bk ek,

S &A= PyStatus_Exception ()3 Py _ExitStatusException () & AF&Ste] (3 YZE

= Aelshok gt

gfo]W A (PyPreConfig InitPythonConfig())e A%, W& & AR = HNE 273354, <l

TP 22 A A0 G2 F7) wiFoll, ol HE AP FASH] f5l B E E AAE AdE o of

FUth & 9], -X utfs ¥¥ & {42 UTF-8 =& &43}3hrt

PyMem_SetAllocator () &= Py Prelnitialize() ©]&o|| Py _TInitializeFromConfig() ©]Z

of Z&dt] AHEA Ao vRe TFAE BAT & s ULk PyPreConfig.allocator”f

PYMEM_ALLOCATOR_NOT_SETC. 2 HAE W Py Prelnitialize() Ao T 4 IS5 Yt

PyMem RawMalloc ()3 - gtol# v R ] & gh= gho] AL 273} A of| AR A= < A,

malloc () ¥ free () & AH 3E3= A2 FAF AT YTE AFH 2718} Aol Py_DecodeLocale ()&

s2a0d o Fuc.

UTF-8 228 245}817] 918] 1A 27158 A8 of:

L‘
§

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

status = Py_PrelInitialize (&preconfiqg);

if

}

(PyStatus_Exception(status)) A
Py_ExitStatusException(status);

/* at this point, Python will speak UTF-8 */

Py_Initialize();

VA

use Python API here ... */

Py_Finalize();

10.5 PyConfig

PyConfig

stol A& A7) 918 vl stehv & 2@ 22,

FZA| HAE:

void PyConfig InitPythonConfig (PyConfig *config)
Sholdl w4 o= F4E 27134k,

void PyConfig InitIsolatedConfig (PyConfig *config)
Aed PR FAS 271SRY

PyStatus PyConfig_SetString (PyConfig *config, wchar_t * const *config_str, const wchar_t *str)
Qo= B str2 *config _strzZ BAFg Yt}

I Q54 sho| M-S AFA 273y Tk

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t * const *config_str, const
char *str) .
Py_DecodeLocale () & AH&3t] sr= YA Y810l A5 *config_strol A ch

22510 sho M S ALA 271 F3 T

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t * const *argv)
sho|= #AAE 3 2 AXE A G

I Q54 sto| M-S AFA 273U T

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char * const *argv)
HH € RS BB FUTh: Py_DecodeLocale () & AH§3Ho] vl EX & HEE T o

2 2 o shol ML AR 2 7] 3hah o,

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list,
Py_ssize_t length, wchar_t **items)
ool B2t B2 E listE length®} items 2 4 A g T}

29519 Fol W e AA 275F T

PyStatus PyConfig_Read (PyConfig *config)
BE vold 4L A5y
n] 271319 2=+ WAH A gFUTh
s whol Mg A 27 B o
void PyConfig Clear (PyConfig *config)
T3 W2 eE Ao

R Ee] pyConfig WA EE F Q3 o] WS ALH 27188t} o] A%, PyConfigE 7|¥He
2 sk gpold AP 2718 FA QU PyPreconfig®t w5 74 BEZF2A S, PyConfig
HAEE &3] Aol AAsoF gt

o

i)

ko
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e dev_mode
e isolated
e parse_argv

e uUse_environment

ot

T3}, PyConfig SetArgv ()Y PyConfig SetBytesArqgv ()7} AFRE W, AFA % 73} FA o]
W £ AR} (parse_argvZF00] oty W) o] & E3H7] wfjFoll 2 WA EHT WA o] YA E=E
FEs) o Fyth

o] WA =9 i%x}‘“ PyStatus_Exception () &Py _ExitStatusException () = A& 3}

el (NH U £8)E A sl oF FUch
FRA =

PyWideStringList axgv
Y & AR}, sys.argyv. Rk st o] s}o H‘i“é .
2 argvE FE BEXSE W parse_argvs FR A L. argv7]- Hlo] 9low, |l
F7 = o] sys.argvZt 44 A8t AU = H] o] Y%

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER_ _ 37 W3z, T+ PyConfig.
executable® AFE.

wchar_t* base_prefix
sys.base_prefix.

int buffered_stdio
03 Zrow, W8 5 e BEE 84 3}519, stdoutT stderr 2E 2L H
.

stdin> 4 W g EE2 49y

int bytes_warning
13} 2o, bytesttbytearray & str2} Ul W3} ,EEDbytesE intv|ngdu A1
E BT} 2 o] Ao ¥, BytesWarning o & & A A Ut}

wchar_t* check_hash_pycs_mode
Al 71%F Lpyc B9 FEA AF TS AAF U (PEP 552
7}

=

—--check-hash-based-pycs B8 & 34 3k

)
o
o
D)
52
F
B

ey

i
2
FN
o
>
>
ke

837k always, never W default.
12 ZE2 default YYtt

int configure_c_stdio
0°] o}JyHd,C x5 2E Y (stdio, stdout, stdout) & AT o & 5o, A=A
S REE 0 BINARYE A A3 Th

N

int dev_mode
M RE: X devE FRIIA4HA L.

)

int dump_refs
0ol obU ™, F8 A o] A3 &4 AEjl BE AAE Q=g

spolde] tyW 1 J =7 42 ¥t} (Py_REF_DEBUG M| A2 & A o3l of U th).

wchar_t* exec_prefix
sys.exec_prefix.

r]n

wchar_t* executable
sys.executable.

int faulthandler
00°] o}y ™, A] & A] faulthandler.enable () & T&3 Y Th
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wchar_t* filesystem_encoding
g AJ2~"H 917 Y, sys.getfilesystemencoding ().

wchar_t* filesystem_errors
U A" o1 F Y of|#], sys.getfilesystemencodeerrors ().

unsigned long hash_seed

int use_hash_seed
TR A G5 A=

use hash seed?}0o]|W, sto] A A& A A| &7} B2 & MElE 3, hash seeds= FAIE

S1=8
wchar_t* home
shol 4 & T el el e,
7|2 © 2 PYTHONHOME 37 ¥ ghol A 2713k Yth
int import_time
00] oF W, YEE A7+ 225k Fch
int inspect
2IHEUYHES AP T i3 RER ST
int install_signal_handlers
Ald A8 71E AX U7
int interactive
CEREES
int isolated
ORTHIH, A2 =& &3]
+ sys.pathol&= 23 HE ¢t
2219 site- package s O] A E g
23
=

« 5}o] A REPLL tjg}4] =
gAsHAE e Th

e use environment& user site_directoryE 02 =F @@?}H 1’4—

5.#

62 (argv (0] o1} @A) Tl el eloll 4 AE UTh= A
it
=

A readlineS YEE J}AE 7| & readline 74 <

&

[k

int legacy_windows_stdio
0°] o}, sys.stdin, sys.stdout @ sys.stderro] io.WindowsConsoleIO t]Al
io.FileIOE AFEEY T}

A= QAT AL 753Ut #ifdef MS_WINDOWS FlZ 2= 95 EX F T o AR
T dsYth

intmalloc_ stats
00] o}y, £ 8 A] 3to]| ¥ pymalloc W] 2] &2l tf st BAE @ =g}

o] M o] ——without-pymallocg AMgale] WMEE M o] 42 FAF UL}

wchar_t* pythonpath_env
DELIM(os.path.pathsep)o @ F+&

7|2 © 2 PYTHONPATH $7% WS ghol A 27]3g Utk

PyWideStringList module_search_paths

(i,
gl
B
jitea
fu
=2
(o
(il
il
Y
o
=
o,
fu

int module_search_paths_set
sys.path. module_search_paths_set©| 03 oW, 4& FTAL ALstE 471
module_search_pathsE A AT},

int optimization_level
EEEERE
e 0: & 71 = A3} 7] (Peephole optimizer) (ZL2] 1L ___debug__ ] TrueZ AAH Yt}
o L ANAS AAGUT, __debug S False® AR FUTH
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.2 HrEde AR

int parse_argv
OO] 0]—],]11] J’]'O] d é%ﬂx}ﬂ’z_:}% HJ’/J,_C_’_E?:_ argv-‘%—?—v‘f——ﬁv—/‘ ~]'J— argvoﬂl\ﬂ _L]—O]
A AA-= Xﬂ?ﬁé Ytk 9o % 9 & ZR3AA 2.

int parser_debug
00] ofUl®l, T 247 tw 7 282 AUth(AHYD §A4 whel, AL ST,

int pathconfig warnings
03 dod, 4w A AT AE AP (F o AL, A obrd A
28R gksUth. 2184 ke, 73‘ 7} stderrel 715 Ytk

wchar_t* prefix
sys.prefix.

wchar_t* program_name

Z2 I o] 5. executabled 2738t Hl AHEE 1, 27] ol 8] WA A o M &= AHE-H U T

wchar_t* pycache_prefix
sys.pycache prefix: .pyc /Al HFAL

NULL©| ¥, sys.pycache_prefix+ None 2 2 A A Yt}

int quiet

A% RE. o] Sol, sl BEo) A 42D WA W AIA EA A STk

wchar_t* run_command
python3 —c COMMAND QlA}. Py RunMain () o\ Al AF-&SHY T}

wchar_t* run_filename
python3 FILENAME ¢ A} Py RunMain () 9| A A& th

wchar_t* run_module
python3 -m MODULE QlA}. Py RunMain () oA AFHE-3HY T}

int show_alloc_count
Z2g A Y342 AT 7R

-X showalloccount B8 & 342 12 AAH YT}

COUNT_ALLOCS W2 27} Ao H E43) glo] W W7l B Q3 th
int show_ref_ count

FEAF 22 A58 BAGUR

-X showrefcount H8 & FHo2 12 4P

stol e ty 2 W=t A st} (Py_REF_DEBUG M2 2 E A o3 oF gt}
int site_import

Azt o site RES YZE FU7P
int skip_source_first_line

420 A 28 AVEUR
wchar_t* stdio_encoding

wchar_t* stdio_errors
sys.stdin, sys.stdout W sys.stderr® AT HT} A7 H o 8.

int tracemalloc
00] o} W, A]ZF Al tracemalloc.start () & &3}

int use_environment

0N CH=W, 87 WeE ALEFL T

intuser_site_directory

00] o} ™, AFE- AL Aol E YA E 8] & sys.pathol 71U
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int verbose
00] ohUl ™, Al BEE B4 B T

PyWideStringList warnoptions
sys.warnoptions: Z1 ZEE WE3F}7| Ydtwarnings BEL 34 7FF 2L Ao A]
N Ee SAE9 2.

warnings EE-2 sys.warnoptionsE <02 F7Ig Ut vl 9 pyconfig.
warnoptions @82 7} WA ZAALE = warnings.filters® A WA &5 o] FYro}
Hd =& A,

int write_bytecode
09] 1 W, .pyc 7L 71 P,
sys.dont_write_bytecode¥ write bytecode® HFAH Zto 2 7|35 Tt

PyWideStringList xoptions
sys._xoptions.

parse_argvZF0°] ofy ™, Al g}o]# o] T &
7} BAE A, argv ol A shol A Q=17 A

xoptions 52 & 5= 443t 93l

10.6 PyConfigE Al23t 7|5}

sho] A& 271813k B4
PyStatus Py_InitializeFromConfig (const PyConfig *config)
config T3l A shol & 27|33 ot
S EA= PyStatus_Exception ()3 Py _ExitStatusException () & AFE3F] ol 2] (of &
< AelsoF gyt
PyImport_FrozenModules, PyImport_AppendInittab () T+ PyImport_ExtendInittab ()
& 831, sho] M AP 2718 o] 2|3t shol W 2713} Ao AA 3 A} 5 28l of gk

z2I o= AAstE d:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */

status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;

if (PyStatus_Exception (status)) {

goto fail;
}
status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) {

goto fail;

}
PyConfig_Clear (&configqg);
return;

fail:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);
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71 e A%k °H & o, FAEE A2 v 4F FetHE A oh

PyStatus init_python (const char *program_name)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception (status)) {
goto done;

/* Read all configuration at once */

status = PyConfig Read(&config);

if (PyStatus_Exception (status)) {
goto done;

/* Append our custom search path to sys.path */
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) {
goto done;

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable");
if (PyStatus_Exception (status)) {
goto done;

status = Py_InitializeFromConfig(&confiqg);
done:

PyConfig_Clear (&configqg);
return status;

10.7 Az|El +d
PyPreConfig InitIsolatedConfig()E}PyConfigﬁInitIsolatedConfig()?}4*%wﬂ£i%%ﬂ

A3 W, W & AR (PyConfig.argvZt 2 BAE A 5 Uth 2 AR
EZE 2EY (2 S0 stdout) T LC_CTYPE 27| 4L W A= A
5y Th

lef st 74 9hd& A

=] A~
Fise

of

ti /e A= 2L AL

o
rr
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10.8 LIO|’M 1

e,

yPreConfiqg_InitPythonConfig ()% PyConfig_InitPythonConfig() &4+ dnk 5}o] A A

2543 A8 Aol E shol Mg MERT] 98 742 By
97 W5el W & AAE ol e TASE ol A8 £ Hke, Ao 74 WaE FAE T
]

0] 3+4=LC_CTYPE 24 ¥, PYTHONUTF8 % PYTHONCOERCECLOCALE 37 ¥ 4o e} C EA G A

(PEP 538) ¢} UTF-8 2 = (PEP 540) & &4 313t}
T A REoA] A== AFEAE A 9] sho] A 9 o

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);
config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode). */
status = PyConfig_SetBytesArgv(&config, argc, argv);
if (PyStatus_Exception(status)) A

goto fail;

status = Py_InitializeFromConfig (&confiqg);
if (PyStatus_Exception (status)) {
goto fail;
}
PyConfig_Clear (&configqg);

return Py_RunMain () ;

fail:
PyConfig_Clear (&configqg);
if (PyStatus_IsExit (status)) {
return status.exitcode;
}
/* Display the error message and exit the process with
non-zero exit code */
Py_ExitStatusException(status);

109 E=2 4

-

pyConfigol€ 4& FA4E AT o8 27 235 o] JFUth
- Ar 74 9

- PyConfig.home
- PyConfig.pathconfig _warnings
- PyConfig.program_name
- PyConfig.pythonpath_env
- A A g g e Ao A= A7) 9
- (PyConfig.program nameo|A) T2 1% AX FE2E A7) 93 PATH ST W
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- __ PYVENV_LAUNCHER _ &7 Wi

-®g = & A 8) HKEY_CURRENT_USER ¢} HKEY_LOCAL_MACHINE <]
“SoftwarePythonPythonCoreX.YPythonPath” o} &jo] Q&= H A 2E L & 203 7
Z (9714 XY= Fhold wAd gy oh.

c BRI EH I

- PyConfig.base_exec_prefix

- PyConfig.base_executable

- PyConfig.base_prefix

- PyConfig.exec_prefix

- PyConfig.executable

- PyConfig.module_search_paths_set, PyConfig.module_search_paths

- PyConfig.prefix

Holw hpe] “2 e WAk AR o] A GO, hoMe AAE A G BEE A A A=
TS AT YT module_search_paths_set©] 004, module_search_paths7} AR = 1
module_search_paths_set©] 12 A g Ytk

Aol A BE A2 7 EH d=S YA H o g 435t 7|2
/\]aﬁow/qu v o] 9% O}o]. x}oﬂo/\m%
o] 12 A3 % W module_search_paths= 4AH

o,
fru
4

i
g

>~
2
_?L
rr
%
5
i
e
)
ol
-

Zﬂ
Al

15 AAFH pathconfig warningsS 022 AAFAAAL (FHE2 AL,
34 e Th.

base_prefixU base exec prefix BEZFAAE R ¢Fo 2V 2 prefix® exec_prefix® e
A4,

Py_RunMain ()3} Py_Main ()< sys.pathE £33}

e run_filename®o] A AFH 11 __main_ .py 2T HEE 3= r dE g o W,
run_filenames sys.path <ol 7}t

o,

fu

4
o,
o
2
2

o
2
U ox,

e isolated’}0o]H:

- run_moduleo] AR W, B4 I AE &S sys.path G AU AA A S 2
&% Qod obRAE A ekt

- run_filenameo] AR W, 3 AW o) TN 2 & sys.path ol FTh
- 237 9kow, Wl £AY L sys.pach Pl F7HF T,

site_import7F 0o o}y W, site E E 9 sys.path & $+ 3 £ d5F5 YT
user_site_directoryZ} 0] o}yl AF-&2}9] site-package T] 2 Eiﬁ]ﬂ- ZZH StH, site R E L
A& 219 site-package U] @ E] 8] £ sys.pathol F71gth

bt 28 74 o] A= T AHEHUTH
e pyvenv.cfg
* python._pth (A= H-§)
e pybuilddir.txt (F4Y2= A&

~—

__ _PYVENV_LAUNCHER 37 W4~ PyConfig.base_executableS AA3t=d AFEE YTH
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10.10 Py_RunMain()

int Py_ RunMain (void)
HE oy FAA NAHA W (PyConfig.run_command), 2~F P E (PyConfig.
run_filename) B BE (PyConflg run_module)S AP 3]t

7NEAer, a23 -1 F4 AH8 ), REPLS A3 g ot

Ao g, ghol g vfojd ol = Stal exit () ol AL & e FE AAHE EF UG
Py _RunMain ()& A+&3te] 34 Ae] REA AYE & AHEA B sto]H e o & sto]d 745 F

Z 6‘]— Al }\]

10.11 C}CHA| = 7|81 H|Z7H &2E A API

o] A2 PEP 4329] 94 7]5Q oAl 2718E a7 shE vlo 7] - A APIY Uth:
o “3 A (Core)” Z7]3} A, “Z] 42 3ke] T}o]#”:

- WEE;

- WA sl;

- WA = 2 & 25 (frozen modules);

sy REL REAO2W 27348 Ut ()8 S0l: sys.patht o}d EAHA ghruih,

o “F(Main)” 2 7] 3} @A, gho] & o] &3] =73 Y th

- importlib& A X8l FA Y}

- A2 F4e A8y

- Alad A& AU

- sys BE Z7|3E 45U (A& £9]: sys.stdout ¥ sys.pathE WY TH;

- faulthandler® tracemallocd Z2 A A 7|5 A st}

- site BE2 Y2 E FYth

- 5%
v 78 ZH A APL

e PyConfig._init_main: 022 AAE W, Py TnitializeFromConfig ()« “3AA” 273} ot
A A ST

PyStatus _Py_InitializeMain (void)
“F” 27|13 AR o] 5o, Fto]lH 273E s TP

“l Al A A ol R H REE YEE X ¥ importlib BE O] TAE A FFUth 4= AL
R AT AR, 4% P AL AR AL 2457 A shol ol A ol WL A-g R
ZE S S=AXNE A5y

AoJg 4= glom, AR 2} A9 sys.meta_path Y 3EF (importer) L}
Al T A o] B o = A o] Aof mpo| Mo A AR FAES AAS 4 A E 4 931, o] A o] PEP 4329]
57 % sk

A7 A ZE A 2 F o A EdF Ut o] DA FAS AFREE 4 91, FSlo] 18R] oFofof
A A NI Rt B e S, o
AAED w712 AAEA APIE =AY A AT 5= JF5 YT

“8) 47 7} “57 278 A Abolo] A Tl IEE A oAl

i

—_—

KN

164 Chapter 10. mto|M =7|3} 71


https://www.python.org/dev/peps/pep-0432
https://www.python.org/dev/peps/pep-0432

The Python/C API, £A| B{Z 3.8.20

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&config);

PyConfig_Clear (&configqg);
if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('"Run Python code before _Py_InitializeMain', "
"file=sys.stderr)");
if (res < 0) {

exit (1);
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
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oz22| 22|
1.1 e
shol o] W me] #elo) & BE shol A AA 9 HlolE TEE LF = BN U (private heap) & 3
Utk of u] B 99 el shold wme] #e) Aol o)) A 0% o] Fo HuTh vhol 2 W el
BelAbe B4, ATUE 8 A0 B EE AT 2L 54 AR A B9 T SRS Helst

NE e 74 248 M3 Ut

A e s ol A, AA v e) FRAE 29 AA Y vl e Bel Aol 4 Agshe] WE Yol =
%ﬂ&%%ﬂ1H2ﬂﬂﬂﬂﬂv%§#ﬁﬂ%%ﬂ@ﬂ%%%%ﬂﬂiﬂg%ﬂﬁﬂﬁﬁﬂ%
AA L GG 2 Yol A 455 24 AR B 54 BEEEE
o g Eol, A4 O ARYA 87 A SE/F0 A5 L AR, A5 AAE F Wl A
EAG, RS EE 94V the ) el P Utk utebA] shol A W= el el A% A9 AR
FAANA A DA, FAEHEA D ZA WA AEHFES Gk

£ ez el e AR ol o3 S ], AHg AL
AHE FHA O 245, AEAT AT > grke A
279} ) Ef 5 W5 8 913 5 B2 S o] AP Aol LA H Bho]
wel o] g ol mer A g

W) 48 5, B A AL C ol el ol A W B4 E shol A AR o v A3
QFolof 6“413]- malloc (), calloc (), realloc() ¥ free(). 1874 3t} A2 T2 <118
TSI OFE ol HE87] ol C ekA}ek shol 4 vl v 2] el 4 2bol) £ 5 0] LA 4
A AHE EHEMD} I} T oA &} o] A B o7 C gho| B ] FFAE AE o]

222 dRs B AT 5 YU

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) ;
free(buf); /* malloc'ed */
return res;

o] o A, 10 5ol T2 w2 2] 24-& C 2holHele) ekatol of ) A2 Byt shol W W22 B
A A e £ kol £ AAle] el vk ol g ok
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ey o R A, stold PollA mREE FEeke Aol E5UTh oA 2 Fho]H w R
#E A7t 7<ﬂ°i st7) W Z2PUth A& S0l AEZEH7FCE A 2L AA Joz g o I
Ut glolH & AFR e I o E ol & S R EY v R 27 tE) gl A o =g Tzl A
gl ate AdUnh 2 3F WEZ7t YR Aol v EZT FAH o2t ARG ulj =, BE R
873 Ftol W Re] Fejatel Sl dstd Jelz el H 7t AA W2 g7 thdt o F &S oju A&
ZEA HUth 2RA o g, 4 A=l A, oholx v 2 g JJFE]Z}% Zha A 4, W 2] S == 7] g
o R} GApe} e A - AYES E 3]743}74‘/}1‘31] %= T AFUTh &Y oo A etZo] Cgtol B g
]%Z}E A&, /0 w & of] &gl w2 2] 7} fo] H Uﬂ E] HE A &3] 93] 5HA ol o] 5HA
Al L.
o B7]:

PYTHONMALLOC $7 W4 E A1-83to] Fho] Mo A AL 3= W2 g gaE AT 4 95Ut
PYTHONMALLOCSTATS 37 W= Al 22 pymalloc 2} A o}&l| L} (arena) 7} WHE o] 2 wfjnic} 28|11 £ 8

Al pymalioc ¥ 2.2) TA1e] EAE A4hshe ol A28 5 Yok

¢

11.2 RIA| H 22| QE{H|0]|A

O & A2 Alad gzt g st e ] Ju o) o] 2t e 2= QPASA, GILE A8 A8+
A5 YT
712 GA 2 @2t o §4E AUt malloc (), calloc (), realloc () ¥ free();0
HOlEE @& W malloc (1) (E+calloc(l, 1)) ZTE&FYch
B A 3.40] =7},
void* PyMem_RawMalloc (size_t n)
nvo|EE @3eta g v R e E 7t 7] = voidr P9 2AEE WEE AU, 83 o] At
NULLZ ¥F&hghu o}
OnlolEE 8 A3tH 753 PyMem RawMalloc (1) 9] ﬂm SE9 AAY 7estd 2173
NULL©] ofbd ZAHE HH&3t ) HE 2= o 2 OE z2718 = A 5 Utk

void* PyMem_RawCalloc (size_t nelem, size_t elsize)
3717} 7 elsize vFOl E QA nelem /W2 8 4 sty @FE HEE 78] 7]+ void* Fo =
2

AEE Wh&kst A, 83 o] Asfshd NULLS Wy Tk Wl R =022 27| g U
071} 841} 0nto]lE 279 84 E 843 PyMem_RawCalloc (1, 1)°] th4l $&9 AAH
7}58bE 198k NULL o] o Z Ol E & utash o).

WA 3.5 F7}

void* PyMem_RawRealloc (void *p, size_t n)
P hE 7 W e Bel 2718 0wt E2 2RI S ol AT AR e 279 A5k
Dol A 8 A5 A b o
p7FNULL O] W, $&-& PyMem_RawMalloc (n) 3 55 dUThnol 03 Z oW, W22 559 27
= 2AFHA T HAE A = &, vrEkE _‘%‘ﬂEi NULL©] o} gt}
p 7 NULL o] o} d 3l PyMem_RawMalloc (), PyMem_RawRealloc() ¥ &
PyMem_RawCalloc () o] tlgt o] A S &0 o]3] vtstH Zlo]ofof gt
2o Ao, PyMem RawRealloc ()2 NULLS W83l p= o] A w2 2] o o of o3t a3
ZAHE FAFH YT

void PyMem_RawFree (void *p)
p7t 7 8] 7= W R e EES AT YUY pe PyMem RawMalloc (), PyMem_RawRealloc ()
T PyMem RawCalloc()o] thdt o] S & & wkgtd Zojojof k. 218A AU
PyMem_RawFree (p) 7} $A S &5 Y oW, Fo 5 A &2 5 2o dojdyt}.

p7ANULLO| W, ok Y% 95 4] gLk,
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11.3 0|2 2| 2E{H|0|A

ANSI C &0 e} e 3 T QA g0l EE
3o A | 2 2] 2 a3t § A St o] AFEE 2 Itk

718 v 2 2] &A= pymalloc M 28] SFALE AFE- g T
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B o] dE A Wl GIL= A3 oF T

WA 3.6004 M7 7] 2 §FA= o] Al Al~E malloc () thAl pymalloc 9 Y T

void* PyMem_Malloc (size_t n)
n¥tol E GGHn FYE W2 S A7t voidr B9 ZAEE WBFAL, 2 Y o] At
NULLZ 9 oh

0Hlo]EE @ A3}l PyMem Malloc (1) °o] thAl & H AXE 7F53Hd 1-F3NULLo] ofd =

void* PyMem_Calloc (size_t nelem, size_t elsize)
377} 2+ 2F elsize VO] E QI nelem 72 R4S 3‘%6]—51 = 12 s e 7l = voidr o =
QLE] & whekst A}, 24 o] A58 NLL =

o
E
0712 2 41}0nlolE T 72 R 45 @ A3}
53l 183 NULL o] opd EQIE S vtk

LrE
T

WA 3500 7}

void* PyMem_Realloc (void *p, size_t n)
p7t 7 el 7l WE e B89 A7|EnvtolER ZAFYTE W82 o] A AMER I 7Y F 53k
Yol A WA Al ek,
p7FNULLO]H, &% PyMem_Malloc (n) 3 55 D} A i pol 0 oW, W R £
29] 27t 245 A v A AL rom, MEE Folel = nuLLo] obd Ut
p7FNULL o] o} Sk, PyMem Malloc (), PyMem Realloc () = PyMem Calloc ()] t)3t o] A
5% o] ukakal 7l o] o] of ik,
830 A3, PyMem Realloc ()2 NULLE WHEHElal p o] A w2 ] o oo st F a3t
ZAHE AP Yh

void PyMem_Free (void *p)
p7F 7H8]1 71 = W2 EEL A YT pE PyMem Malloc (), PyMem Realloc() &
PyMem_Calloc ()o) thgt o] T& o] wkst Zlojojok gttt 12 X] ¢k A} PyMem_Free (p)
7herd 325 90w Fol s A e Fao] Lol yhic,
p7FNULLO| |, o} 2 & 435 2] ek<51th

Ho & 98 b= 22 3 AF I =7 AlF-g Uth TYPEC] B CH 2 YERH O Fol st Al L.

TYPE* PyMem_New (TYPE, size_t n)
PyMem_Malloc ()3 ZZA B (n * sizeof (TYPE)) HFO|E Q] R gl & 333t} TYPE* 2
A= © EAEE BT MR el o m Aoz E 27)3hH A it

TYPE* PyMem_Resize (void *p, TYPE, size_t n)
PyMem_Realloc ()3 ZAuh W28 EE9] 37| (n * sizeof (TYPE)) HIOJEE XA
T} TYPE* Z 7| A~E 4 g,so}Ea E kS T) wkE s Sof, p= A EL W R a o3 o o] o 3} 3 9l )
o] A}, A uf 3t NULL ] U th
oA CHAA7 ZAEZEJUTEH pe= A A A F UL Al E AT ol W2 &S 95t
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void PyMem_Del (void *p)
PyMem_Free ()2 Z54Uth
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T3 9ol HEE CAPI 45 ARS-8A] ¢kal, shol A ml e ddatE Ay 52517 98 th2 2=
A< =
SFobAd & EEolA = A= AU
e PyMem MALLOC (size)
e PyMem_NEW (type, size)
e PyMem_REALLOC (ptr, size)
e PyMem_ RESIZE (ptr, type, size)
e PyMem_ FREE (ptr)

e PyMem_DEL (ptr)
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AL o] F48 AL W GLE FA Mok G

void* PyObject_Malloc (size_tn)
nupo| EE &3t S W22l & 7He] 7] = voidr B ZRIEE Rk A, 8 3 o] Asfstd
NULL-Z 9FHghu o
ORfo]EE 8 8} PyObject_Malloc (1) o] Al EEH ZAAH 7He ot AL-f 38 NULL o] ofd
ZHE HEFUTH v 2 el= oW A o2 & 27|35 A gsUth

void* PyObject_Calloc (size_t nelem, size_t elsize)
377} Z 2 elsize VFO| E 9l nelem 7] 245 & 93ty &4
A E W&t AL, 87 o] Asfstd NULLS WFEH o} v
0709 241} 0o E 79 2 4AE 2331 Pyob
7bsehd 183 L o] obd EQlE & uEgh )

B A 3.50] &7}

void* PyObject_Realloc (void *p, size_t n)
pA A v me] B2e a7 E nulolEx ZAYTE WEL o AT AL 279 A5G
ol A= H A= A ks U Th
p7FNULL O] W, $3&-2 PyObject_Malloc (n) &5 FUTH 213 A ¢t no] 07 o, v & 2]
59 A7)= 2AHAA N S AE A &1, whEE 2 Q= NULL O] obd Yt
p 7F  NULL 9] ol 4 3l PyObject_Malloc(), PyObject_Realloc () T =
PyObject_Calloc ()°l th3t o] A S &of o3 vtd s Zlo]ojof gt}
[ A o] AFS}H, PyOobject_Realloc ()& NULLS ¥}l p= ol A W 2 2] g Ao tff 3t 72 9
ZAHE FAFHYh

void PyObject_Free (void *p)
p7t 7tEl 7l MR 252 AFEYoh o] B % & PyObject_Malloc(),
PyObject_Realloc () B+ PyObject_Calloc()®l T3t o Z o o3 v Ao
of ok Yt I A kAU PyObject Free(p) 7} ol Aol TEH o™ B oH A ¢4 5 2o
dolgd

p7FNULLO| |, o} 2 & 35 2] okt
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&2 E5 E3AE 7leste dl AR E = 724l F2RA =l e 2571 sy th

Z= o[g]

void Fotx A oA A= AgE 54 A9
2E

void* malloc (void *ctx, size_t size) Hr2g B8 dgshrt

void* calloc(void *ctx, size_t nelem,

size_t elsize) ot

void* realloc (void *ctx, void *ptr, Hrg B2 ddsAY 37 %
size_t new_size) Ak

void free(void *ctx, void *ptr) Hr2e EES AT

WA 3504 HA: PyMemAllocator 24|28 0] & 9| PyMemAllocatorEx® VI Al 22

calloc eV} Z71E 95Ut
PyMemAllocatorDomain

Weba AL sk o AL8E = 2.

PYMEM DOMAIN_ RAW
Bros
)= Y

2}

= Ql:

e PyMem RawMalloc ()
e PyMem RawRealloc ()
e PyMem RawCalloc ()

e PyMem RawFree ()
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PYMEM_DOMAIN_ MEM

Bigs
e PyMem Malloc(),
e PyMem Realloc ()
e PyMem Calloc()
e PyMem Free()

PYMEM DOMAIN_ OBJ

<

_/':

e PyObject_Malloc ()
e PyObject_Realloc ()
e PyObject_Calloc/()

e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

Add =gl e £5 FAE A F U

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

ARE =Hde mrey E5 TFAE AU

A FFA = 0vto| EE 8 3T o aLF-3ENULL o] opbd ZIE]E whehal of Futh.

PYMEM DOMAIN_ RAWEH| <19 A%, dFxt= Ad = ¢tAsf ol gyt €27 &€ uj GILS
A sy th

A EF217E S o] ol (o] A dFAE SEFFA Yo W), PyMem SetupDebugHooks () &4E

S5 ool Al @A $10] W1 %2 hal A3l oF ok

void PyMem_ SetupDebugHooks (void)

shol A v w7l B} Gl Yt MAE BA A TS AT

M2 &35 b2 g = "ol E 0xCD(CLEANBYTE)E AP A1, dAE #EE = dvlolE
0xDD(DEADBYTE) & MY A Yt} wE g EEL “Z X5 v}o] E” (FORBIDDENBYTE: H}9| E 0xFD)
2 Aol Ut

A% Ak Ak

o APLRF&HA], of|: PyMem Malloc () o] &t W 3o tisl] €& % Pyobject_Free()

o W3 A Z Hof 27] 2] (W3] dHER)

o W3 Z FHoll 27] A (A3 LW ER)

s PYMEM_DOMAIN_OBJ(4 : PyObject_Malloc()) €+  PYMEM DOMAIN_MEM(®] :

PyMem_Malloc ()) =W Q1S @2 47t 52 ] GILo| FAH=A &<

olg]7h A, T L FL tracemalloc RES AFE 5ol W2 e B2o] I3y 29 Ef o]~
HS 7FA 5 Uth tracemalloceo] sto]d W R e &g 34 Folal w2 5o F4E wjnt
Ego]amo] FAH YL

fellel i1 medd gadad o ge
A

i

x
]
id
4+
av]

._<

H

jas)

@]

2

=

>

=

=

(@]

(@]
e
ot

WA 3.601]/ﬂ ‘?378‘: o] = oA ‘“JEV\ p oA HIdH gol M= FEFyct o &7}
HHA sk, T T 2 ]Xﬂ tracemalloc S AHEete] MR 50 @3H X9 EFoladlS
7}249—\/]1‘/} L3t 1 5L o)A PYMEM DOMAIN OBJS} PYMEM DOMAIN MEMEW| Q9] 47}
T2 w GILS F=A E‘r‘ﬂff“/] =

3.89]| 4] ¥ 7: v}o] E 3] & 0xCB(CLEANBYTE), 0OxDB(DEADBYTE) 2 0xFB(FORBIDDENBYTE)
A= CRTYH Imalloc() W free () & L 7S AH23+ =5 0xCD, 0xDD Y 0xFDE Th A
A
=)
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11.7 pymalloc &=HX}

ol ol = Frg o] & Z2 (S12vFo] E o] s AA| ol H A 5= pymalloc A7} QL5 U T 256 KiB
o 1A 37] = %l’t “ol @ U (arena)” 2h= Wl 2 ] v F & A2 Ut) 512 vlolERH T 2 3] H ¢
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thAH Yt}
pymalloc & PYMEM_DOMAIN_MEM(®] : PyMem_Malloc()) ¥  PYMEM _DOMAIN_OBJ(¢ :
PyObject_Malloc()) =H el 7|2 aFx}¢iv ).
ofelu} B The T4 A8 Tk
o dE oA virtualalloc () FVirtualFree (),
o A28 4= 9 o™ mmap () ¥ munmap ()
o 1R Ao M malloc () free ()
11.7.1 pymalloc of&|L} &R} ALEXL FHe|
WA 3409 F7}
PyObjectArenaAllocator
ofel L} RS 7| E ok ol A8 £ F2A. o FEANE Al o] BE7} Tk
i o[d]
void *otx A A QA A AL A A A
E
void* alloc(void *ctx, size_t size) size B} o] E 9] o} & &gyttt
void free(void *ctx, void *ptr, size_t ot U A Ttk
size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

oleu} &RAE A4

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

ofel} RS A AT

11.8 tracemalloc C API

H A 3.70] 27}

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc BEA TFH 2g E5& F43Lh
RE3E 02 MBI, o & 7h BAFY (AL A7) 9w & BEHA BALGUTh L
< HFSHE U T} tracemalloc ©] B] 2/ 81 9l oW -2 & WESHgU o}

HReg EFo] oju FHEW, 7|& FHE AT TH

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)
tracemalloc EEO| S W2e] 252 34 A G Th BE o] 245 A gom R AL
&%) skrUiTh

tracemalloc 0] | &AF}H g ow —2E vtgdsly, 22X oW 0L vrashl o)

11.7. pymalloc =X} 173



The Python/C API, £A| B{Z 3.8.20

< /hs A ﬂﬁﬂﬁﬂﬂﬂﬁﬂlmﬂﬂﬂjhﬂﬁﬁ A= ARgsho] ghold oA 23

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf);
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

3 AF TS G ASE 2L A=Yk

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem_ New */
return res;

99 F 74A) ool A, w3 = Ak 2 Aol 3 FrE Bol 2APol R AN e AAE, AR

UE FUAE SUL Dol 22 FoI ST S, Fol U w el B5of ofs) LE el AP el &

AHgehe AL 22U Bhg TE ARsdl: F ) 217kl om, 18 S A ohe dolA
U

AESHE F o] ThE BPAE B whEol X% A (fara) A

D
m
[o
u
£
>
i

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 () */

shol W FolA A4 ME e B2L Qe 93 T o, shol Wl AR e pyobiect_vew (),
PyObject_NewVar () W PyObject_Del () & &= 11 3] A1 U}t

OJAEL CEMER AA F2 Ao st FHstE ol that v ol A A2 Ayt
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cHAPTER 12

HH| 78 x|

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. M2 & 3H AR opE F3} 7] A2 2 27|ttt 27|3H4d
AAE vEgRtU ok nypeo] A 7F =& k0| A] ZHA] 7)ol o= o vebE, 221719 ZAIE =
AA Aol F7HE Utk AAe] b8 2= &= A syt

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_s51ze t size)
Return value: Borrowed reference. ©) A2 PyObject_Init () 7} 53dtE RE A S 4333511, 714
a7) Aol do] HHE 5715}?&14 =2

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference C %A & TYPEY} 5tol A & A A type-S AHE-3Fo] A 22 slo| A A A&
Gt gtolH A SR FoyH A G B+ 27]§]'ﬂ A ksUth AAY Fx g1
olgULh MRe @9 37)+= 8 AAY tp_basicsize BEo|A AAHYth

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C 72 A & TYPEZ} 5}o| A B Y & rype /\}—9-7'5}04 MZ-E gtol A AAE
U stold AA sH 2 FoH A ke = Eﬂﬁ}ﬂ 2 E Ut g9 E v R 2= TYPE

:;inﬂoﬂ 3l type 2] tp_ltem51ze o gl Fo] R A7 size DEE FHELFUL o]l = F =2
g2 AAE T AU FES U= A7E ﬁx’%—? AUtk 22 G 2=
HH%‘% 23 A7, ﬂﬂﬁl F7tEol S0, W Re A A& FAFF YT

void PyObject_Del (void *op)
PyObject_New () W PyObject_NewVar ()& A&t AR ol @39 W22 & A FLch o]
< gutHow AR Yol A" tp_dealloc A7 A 2Ptk WIE7tHE F&
o] A 7} o B2, 0] T& Fofl= AR BEof HA2s)A= <k H T

rol S
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PyObject _Py_NoneStruct
gfo] R A None & &2 k=25 = AA|. o] Ao thet £JAE 2 F71¥ = Py _None |22 E A
34 2 A 23 of g o,

] ®17):

PyModule_Create() ¥ RE& @33t vhsYth

—h

2.

N
O

S A A=A

%

shol o] A7) 3 o) ol AFEF = B FEA T} A5 UTH o] AMo] A o] 27 T2 A} AL o
3 g o,

EE ol AAle s54o=2 AA Y vine] 32 AgoX A2 9 2= FrdUH o2

i

PyObject8} PyVarObject O R FA S M, th-2 BE gto| A AA o] AooA, A B HHHo T,

AHEE = R AR 42 T8 Fog U

PyObject
B AA P2 o] FY Y Yrh o] A2 stolxo] AAo] e ZAHE AAE FH 5ot U
oSt AR E x&eh= FYuth dutFd “dela” Ao, Ao A= 3t s)d 3 AA
et A v 2P Uth HAARE PyobjectE AAH A2 QAT sho]H Ao ot ZE =
O E] & Pyobject *E NAE & 4 95Ut Py REFCNTS) Py TYPE Wl I 2 & A}l W o
N A 23 oF i Th

PyVarObject
o5& ob_size BEF F7k8He pyobjects] YU o] AL Aojehe 3L 71A A ol
AFREH Ut} o] 38 £ 1o #/C APIo| Ve A] k<5 Ut Py REFCNT, Py_TYPE W Py SIZE
w2128 ALg3to] wulel o423 o gtk

PyObject_HEAD
o7 H3HA] b AAE YE = M2 IS A AT ] ARS-5 & v 22 ¢ Yt} PyObject_ HEAD
Az ot 2ol 38k

PyObject ob_base;

A9 Pyobject AHAE R SHA A L.

PyObject_VAR_HEAD
Axdavie Dol 7 ThE AR E e A=

<+ S AT uf A5 = W 22 YT} PyOb-
ject VAR_HEAD v} 3 2 = th3- 7} Zo] Stk

PyVarObject ob_base;

9] pyvarobject AYAE FRIAIA L.

Py_TYPE (0)
o] M2z sho]# AR ) ob_type WHlo] AM25le dl AHEF UL T o w g U

’ (((PyObject™*) (o)) —>ob_type)

Py_REFCNT (0)
ol a2z = o]l AA ] ob_refent WH Ol M 25k= o] A FH U B2 FAFEUTH

’ (((PyObject*) (0))->ob_refcnt)

Py_SIZE (0)
o] M2 sho] A AR ob_size Wulo] RAl st Hl S PUTH Theo® F4H Uk

’ (((PyVarObject™*) (0))—->ob_size)
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PyObject_HEAD_INIT (type)
o] A& MER Pyobject B X713 3o FH AR UTE o] A2 =T o R
Atk
A= .

xol-

ol

_PyObject_EXTRA_INIT
1, type,

PyVarObject_ HEAD_INIT (type, size)
o] Z1Z ob_size BEE E S, 2L PyVarobject P& 27|35} o g SFH = I E Y

Uk o] 2z e thgo 2 g8 ok

_PyObject_EXTRA_INIT
1, type, size,

PyCFunction
o shold e 82 C2 TABRE ol A8 & B G, o) GO P A pyopject -
w7} W8 A sk shke] gk whEkghuI ok ukek gho] NULLO| W, o 9] 7} A A5 o] 9lojof gtk
&l ¥ =

NULL 9] 0}\4 Wks} Zre slo| Ao &

uLgks of g o,

PyCFunctionWithKeywords
4] ™ o] METH_VARARGS | METH_KEYWORDS ¢l Tto]l® Z 2 E & CE 73 3l+= o AH&E &= &

A
> 4.

Uik e Aee 328

_PyCFunctionFast
Aol METH FASTCALL 9l 3tolH E2HES CE ¥ 3+t A8 = &4 3.

_PyCFunctionFastWithKeywords
Xl ™ o] METH _FASTCALL | METH KEYWORDS ¢l Tfo|¥ Z#E L CE FH3E= v AH8d = &
2 &)
T Oo-

PyMethodDef
FgY ol Mg 71%she ol A& F2A. o FRANE M A B=7} g uch

EHE cH o[o]

ml name const char * | HIA E9] o] &

ml_meth | PyCFunction | C =& ol tf 3F 3 ¢l €]

ml_flags | int SE A PHES U= 292 v E
ml_doc constchar * | E2EZo Y& 7Ha Ut

nl_meth C §4 EAYALLh §ot Gl 0hE & AW, G4 pyobicct <& BEU. §o7}
PyCFunctionO] olU W, Ax}d )= & L I3ttt PyCFunction®] 3ﬂ HA
s ae

W) M Pyobject <% Aol ) self AR 9 57 C 2 AHg o,
nl_flags =L Thg FH1E £F T 5 AL = BEQUh AE St 52 FHoturaY

72 Jery.

A Ao gt ] 7] 718 SF 3 o] Yo o] F F 7}A] = METH_KEYWORDS & A 33to] 719 =
AAE AL 5 d5UTh 24 F 6719 32 720 A5k
METH_VARARGS
ol= WA =7} pyCFunction 8¢ WA $& F A Y Yk
7k A A mA = -4sel AAJU T 25 7 AA QU F A v )
W55 b FUTH L BE AAE U 52 AN o] o7} Wet uAoz
PyArg_ParseTuple () O]L]—PyArg UnpackTuple ()& AF-&3Fo] A 8] Yt}

T 7 M pyobject* gha
U

‘{O i)

L

METH_VARARGS | METH_KEYWORDS

ol#lst 2 27} = WA == pPyCFunctionWithKeywords & o]ojof ghut}h o] g4
< Al A Wil AeE I U self, args, kwargs.  ©] 71 A kWanSL EE 719 E AdA
o LA e el A AN AR B E i g uEh W aeE guHew

PyArg ParseTupleAndKeywords () S AF&3o] 28l g Yt
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METH_FASTCALL

9 AR A P mE T2 F 2. HAEY FS pycrunctionFast YUth R AR w7
H = self ol oL, = HA w7 A= AAE Ut = Pyobject * 318 C v G ol w, Al | 5] ujj 7}
Hee AR e do) gyt

o] A& Al gt APl K7 o d Y th
WA 3.7 7}

METH_FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the
vectorcall protocol: there is an additional fourth PyOb ject * parameter which is a tuple representing the
names of the keyword arguments or possibly NULL if there are no keywords. The values of the keyword
arguments are stored in the args array, after the positional arguments.

o] AL A3k APIS] YK 7L obd L Th
WA 3,70 F7}

METH_NOARGS
) W7t Qe WA == METH _NOARGS e 12 YdH o] 9o, A7 oy H =4 geldd
37t glss Utk PyCFunction @ olojopgrUth A WA w7l Wa=2] o] 52 AHEH O F seff o] 1
2E O} AR Ao E A0 g A2 E HFICh LE ASo] T A v W nuLL U o,

METH_O
"o" IAFE PyArg ParseTuple ()& Z&dt= tAl, &4 AA| AA7t Qe Ml == METH O
A28 Ud & 5 A5tk Pycrunction o], self M7 W49t & AAE e =
pyObject * |7} A& Zt5 Yt

ol FATE TE FAS U AHSHA R 2
Utk 2E Jod el A
AT 4 dFdth
METH_CLASS

HAER GOl Adxadartobd § AA 7 A HA w7 Mg ALy Yt classmethod () WA
GrE AT o e A= AT AR Z el vl X = (class methods) € W=+ W] AHEH Y T

METH_STATIC
HAER Yo dada7tobd nunLe] A HA w7 W42 AEg Ut staticmethod () WA
T2 AR T u) S A= AT SAFS A A v A T (static methods) & THE = d] AFR-F U T
Shte] thE A 22 WA E o] 58 7H thE Ao Al A E7F 2 EE =X E Aol g Th
METH_COEXIST
712 Ao YA WA =7t 2 =5 Uty METH_COEXIST7} Qo W, 7] 272 vl = H o5 A
He AdUth £X AF7 A= HolE Holl EEFHB R, o & 59 sq_contains £5°] EM =
__contains__ () b= HB D WA =S AP 22 o] 59 31F PyCFunctiong 2 =517] ¢F
SFUth 28271 F 2= ¥, PyCFunction©] 2] 3 217 e =51 £33 &2t o=
PyCFunction ]| th3t & o] 2 3 A && Wt} 2 2315 o] 317] w2l #& Tt
PyMemberDef

R

O

&
[>
o
=)
>

o} B A& ) el S e
SEE R

C T zA Ao Pt Po] o] ERREE 7|eets 224 Z=t e 25 Uth
Zc CHd o[m|
name const char * | HH2| o] &
type | int Cr=Ael A=W 3
offset | Py ssize t | W7} 2] A FxA ol §] 25k vfo| E ©h9] 2] @ =4
flags | int A=} 7] AGAA 27 A5 AAE JE€ 21 0=
doc const char * | E2EH ] Y88 7|7 Yt}
type TFF3 C o sl Fate B2 T_mAZ 5 3 5 5 Uth W7l sho] Ao A A~
o, 5% so|d Jor HaAg Ut
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EEKE cH

T _SHORT short

T_INT int

T LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBJECT PyObject *
T_OBJECT_EX PyObject *

T _CHAR char

T _BYTE char

T UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

W 7} NULL Y u] T_OBJECT+= None< W36}l T_OBJECT_EX+ AttributeError=

EAYA]

7Itt= AoA T _OBJECTSF T OBJECT EX7} thEUth T OBJECT EX7} T OBJECTH T} |

AEFHE Yitdel AL S T 2ul27 X322, T OBJECTH T} T OBJECT EXE AR
B Al L.

flags+ 2718 97] AN2E A3l 00 A, ¢17] AE AN AE 913 READONLY & & 5 th
type©l T_STRINGS A}&3lc}= A2 READONLY & »E% JL]D} T_STRING H| ©] ]+ UTF-8 2 3| 4]

HUth T_OBJECTS} T _OBJECT_EX WU 2 AE 4 Jd5 Yt WULLE AAH YT},
PyGetSetDef
ol et =2 A e 22 JMEE FYste F2A. PyTypeObject.tp _getset Xl th gt
AYE F2IAN L
g [c¥ [ 90|
name | const ol EZ]HE o] =
char *
get getter JEZIRESE dE=C
st | seter | SIERES AANAY AATE AHA C T4, AW oJEARES
97 A& 4tk
doc const M A =~ET
char *
clo- void * getter &} setter of] 5= 7} ©f] o] E] & A| & o}= A Bl A Sk ¥ QI E
sure
get T s3] pyobject * W7 M (A2E ) 9} 34 2 E (A #E closure) & WolE Y
Yk
typedef PyObject * (*getter) (PyObject *, wvoid *);
dFotd A FRE vkghetar, AustH A H ol 2F & NULL-S Rkl oF T}
set 3= = 7)o PyObject*UH AP (Ao ae) dAT g o T A (AAH closure)

£ otk

typedef int (*setter) (PyObject *,

PyObject *, woid *);

01 FAHEEA}XﬂOHO]:B‘]’ OTT‘:HRHUH7H L_—/F—LC-NULL ]qq_ /"]16‘]—‘:'102,/:_31 H?:D‘]—Eﬂ/é@%
o] 2] 9} 37 -12 wkeks) of gt
122. 38 HA F=A| p—
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12.3 & A

ofutx mho] W AR AAH e M T3 FRA| F = MER F= Aot FRAL AUtk
PyTypeObject T2 A|. PyObject_* () 1/]' yIype_* () & 7\]"9'75]'04 g AAE AT = JAA T,
G ool 4 8 w2 ado] FUIE 14 A2 ol AFeA Qeuith o] AL A Sa YA
N2E ol 2E g, AE e AA A2 E FE TR B 2 Eol v F2 Tk

A AR R B2 AR FUTh 2717 2 o5 74 W AR B 49 ke A8
W, 2 C P AL 27) Y| 715 5 e R ZAGUTE of AdoIAE B A
=g AMs AR BT BEE FRANA UehE <Atz AR E )

thao] ZheF A2 Qo E, o A2 PyTypeobject] o v]eh Aol tf 3t 5 &g A5 gt

12.3.1 2= &t

“tp %%”

PyTypeObject & g S5 OME/ERHE 3

H2

QT DI
<R> tp_name const char * __name__ X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py_ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_offset Py_ssize_t ?
(tp_getattr) getattrfunc __getattribute__, __ getattr__ G
(tp_setattr) setattrfunc __setattr__, _ delattr__ G
tp_as_async PyAsyncMethods * R %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * R %
tp_as_sequence PySequenceMethods * RIS %
tp_as_mapping PyMappingMethods * RIEREES %
tp_hash hashfunc __hash__ X G
tp_call ternaryfunc _call__ X X
tp_str reprfunc _str X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X €
tp_setattro setattrofunc __setattr__,  delattr__ X X G
tp_as_buffer PyBufferProcs ¥ %
tp_flags unsigned long X X ?
tp_doc const char * _doc__ X X
tp_traverse traverseproc X QG
tp_clear inquiry X (€
tp_richcompare richcmpfunc _It . le , _eq ,_ne ,|X G
_gt ,_ ge

tp_weaklistoffset Py_ssize_t X ?
tp_iter getiterfunc __iter__ X
tp_iternext iternextfunc _ next__ X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef (] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * _ dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrset func _set_,_ delete__ X

CTS HoIXIof AIS
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H 1-0[H mo[X|of| M A=

PyTypeObject &' o ELXHME/EEZRE &)
=
QT DI
tp_dictoffset Py_ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X ?
tp_new newfunc _ new__ X X ?|?
tp_free freefunc X X ?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__
<tp_mro> PyObject * __mro__
[tp_cache] PyObject *
[tp_subclasses] PyObject * __subclasses__
[tp_weaklist] PyObject *
(tp_del) destructor ‘
[tp_version_tag] unsigned int
tp_finalize destructor _del__ ‘ X
COUNT_ALLOCS7h 9= ¥ Th (M5 A8) 2=% SAgYth
e tp_allocs
e tp_frees
e tp_maxalloc
e tp prev
e tp_next
ME &%
==X E EF0ME
am_await unaryfunc __await__
am_aiter unaryrfunc __aiter__
am_anext unaryfunc __anext__
nb_add ‘ binaryfunc ‘ _add__ _ radd__

CtZ = O|X|off Al

' 2T e SR 0§ SR (AFHH 0R) I AH AE5S vhebd U th 34 25 (angle brackets) ¢Holl Sl o] 5 ¢7] Mg o R
F=8l of F vk B Z (square brackets) ¢Fe] o] F-& HF A& YUtk (HFAL o) “<R>" & =7 B4 de ST (k=

NULT, 0] ofu] o] of g Th.
205:

“0”: PyBaseObject_Type©l A4

“T”: PyType_Typeol] A3

“D”: 7] gk (€0l NULLE A4 E H9)
X - PyType_Ready sets this wvalue if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
“p- /}jl.é‘\_
X — type slot is inherited via PyType_Ready if defined with a NULL value

o°

- the slots of the sub-struct are inherited individually
— inherited, but only in combination with other slots; see the slot's description
- it's complicated; see the slot's description

Qi sxe QulolEHE 25 AAS Tl ERA 02 5P ol Rl AL,

DR
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H 2-0|™ b o X|of| M AHlH

BN = ExOME
nb_inplace_add binaryfunc _jadd__
nb_subtract binaryfunc _sub___ rsub__
nb_inplace_subtract binaryfunc __sub__
nb_multiply binaryfunc _mul__ _ rmul__
nb_inplace_multiply binaryfunc ~ mul__
nb_remainder binaryfunc _mod__ __rmod__
nb_inplace_remainder binaryfunc __mod___
nb_divmod binaryfunc __divmod__ __rdiv-
mod__
nb_power ternaryfunc __poOwW__ _ Ipow__
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__ __TIXOr__
nb_inplace_xor binaryfunc __XOr__
nb_or binaryfunc __Or__ __ror__
nb_inplace_or binaryfunc __or__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc _ floordiv__
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __truediv__
nb_index unaryfunc __index__
nb_matrix_multiply binaryfunc __matmul__ __ rmat-

mul
nb_inplace _matrix _multiply binaryfunc __matmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem___
mp_ass_subscript objobjargproc __setitem__,

_ delitem___
sq_length lenfunc _len__
sq_concat binaryfunc _add__
sq_repeat ssizeargfunc _mul__
sq_item ssizeargfunc __getitem___
sqg_ass_item ssizeobjargproc __setitem___

_delitem___
sg_contains objobjproc __contains__
sq_inplace_concat binaryfunc _djadd__
sq_inplace_repeat ssizeargfunc __imul__

CtZ = O X0l Al=

182
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E 2-0|™ H|o|X|0| M A=
= E [ExdN=
bf_getbuffer getbufferproc()
bf releasebuffer releasebufferproc()
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& & typedef

typedef Of7H = o ohetd
allocfunc PyObject *
PyTypeObject *
Py_ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
descrsetfunc int
PyObject *
PyObseat
184 Pyobject * Chapter 12. ZHx| 18 X|&
hashfunc PyObject * Py_hash_t
richcmpfunc PyObiect *
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ZPA 3 Y82 ot &5 & nypedef S

b

LK

12.3.2 PyTypeObject 2|

PyTypecbject®] 27 A2t Include/object .hol A 2 4 YU th F2 Aol E 919, thgol
ol g nE g

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_lbasicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;

iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */

(T sl o Aol AlS)

N

H
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(o] A sl o] A ol A AH)

struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;

} PyTypeObiject;

12.3.3 PyObject &£

g AA FZRA = Pyvarobject +2AE FFFULE ob_size =+ 53 ¥ (type_new() °
oa TS0 R Th AuA O R class Fol A B2 AUl AR H UL PyType Type(dl g &)L
tp_itemsize® Z7)H8ol §olTHAAL, A2HA(R, B AM)E WEA ob_size AEES A}
e ER
PyObject* PyObject ._ob_next
PyObject* PyObject ._ob_prev

o] It 138 Py TRACE REFS7} AYAL oy A3t} NULLE Y =
PyObject HEAD_INIT W2 2ol o)a) Aelguch Ao dgd A7el 42, of 2
)

£ B
N
b

wln

orr

oy [ oot e

=
ANULLE FAE UL 5807 98 AH 2 4, 0 FZ=E=AAE ol = s
AA 2 o]F HA 2B ddste W AASEE UL o2& ST U HFHo=z AMsE
A5 A F L5t AHE2 37 M4 PYTHONDUMPREFS 7} A€ wl Ago] 2w oA

ZAsE AAE A3 AQ YTk
As:
o] == Al B Yol ) F&H A syt

Py_ssize_t PyObject.ob_refcnt
o] AL PyObject_ HEAD_INIT Wl R 93] 12 27319 & Ao Fx 3A5LYUth AFow
I3 G AA Y > Fe] A2HL(ob_typeol S thAl Fhel7]E AR & F2E ALEHA
geUch 28U A0z 998 § AA 9, daaE F2E e EPUTh
A%
o] =& Al B Yol 5f FEH A kst

PyTypeObject* PyObject .ob_type
o] 212 ¥ &, 5 el P (metatype) J U T} PyObject HEAD_INIT WL Eof th &t QA= 2 7]35}
o, 2 WA o 7 ¢PyType Type©o| o] oF futh 22|, (H ol k) A= oA AHE 7H53) oF
FeEHo 2E A Y RES 49, Ao Yl AT 284} ohdeka B Y o
webA, 7 22 NULLS PyObject HEAD_INIT 322 AL3y, thE 2L 3 3517] Ao
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BEo 2713 g Ao BEE WAH R 27|3ekE AdUh o] A2 dwbH o2 vt
Zol

ro] 3 ok

=3
Foo_Type.ob_type = &PyType_Type;

B 2" AE whg 7] Aol LA oF FUTh PyType_Ready () ob_type ©] NULL Q12| £-¢l
33, 18 4@lﬂAﬂﬂéﬂohﬁwe%Eiéﬂﬂﬂﬁﬂﬁwnwa%awm%OMﬂd%
o] 2EE WASHA FF U

As

o) g=

A

rlr

[
ol

(o]
u
0¥
A
A}
°
uj

12.3.4 PyVarObject &=

Py_ssize_t PyVarObject .ob_size
AA o7 rte o AR F

AE%%%meTJMA
Al

LO
(0]
5

A sXele &S duste Aol dsUth FEIENULLE 4 E ] PyType Ready ()7} #h<
AR 9o, 7B AAE Hyh (PyBaseObject Typeﬂr PyType_Typeol A9 WL
JderlasE oz 71 Bgho 2 ZE g oA A L)

const char* PyTypeObject .tp_name

3 ol £o] 2UENUL 53 2R 71el71e 2. wF Ao A ¥+ 9k 9o A,
2Age A BE o|E, 2 5ol &, 2ol 3 ol Eolojof gtk ugYY A9, A @ o B
olofof gtk = 1ﬂﬂﬂ4ﬂﬂmcl L AA 7)Aol B A BE o] B9 AR
A Sol, 714 291 A5 1717 0ol At L5 Mol AOH 12 BE cp name 271577

"P.Q.M.T"o]o]ofF T}

SH02 TFE P AN A%, @A g o] Folojof m, BE o] F YA 7]
'__module_ '9 o T YAFHOZ AFH YL

Aoz Sets 3 AA| ] 7%, tp_name F =0 o] Jojof Tt upAE A o] e BE A2

_ _module OoEgHER dNAT H9gom nupxEt A o]T o] HE AL  name  o]EFE
EZ AN~ 5 dFYTh

Aol glow, AA tp_name BE+= _ name_ 01 FHEZ AN~ T ¢ 9Jon,  module_
01 ﬂt' E= AYE A AUt (oA Ag iz, gAMLl A H S E’éxoﬂ ] ok 3h).
AL AHEY FS IFT T S gt AS %@"/h—/k T3 pydoc L2 THE B E AW Ao Uydg

57 vt

o] == nNUuLLo] oFYo] ok UL PyTypeobiect () oA &34 Do d A= QU (FA)2 2l
tp_itemsizeE A St).

Als:
o] == A H Fof o3 A& A FHUTh

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject.tp_itemsize
ol BEE A § daH2e) 37]8 nholE B2 AL S

= 744 5591 9ol itk 24 4o] A480) L0 ep iconsize A= 22, 70 A
SlaElro Foj|l=00] old tp_itemsize BEZFJFUTE A o] A agro] o] e RE

AAEHAE tp basicsizeZ A AT = 7L° EvL7]E Zr<s o}

12.3.
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7Aool a' a0 Yo A, Jadxo= ob_size BEVF Jlojof 8 H, AR 7]+
tp_basicsized| N 538t7] tp_itemsized YR FAUTE 714 N2 A A e] “do]” gyt
N2 A o2 AA- R ob_size BEO AFFUh <97 g Uty A€ 5°], A=
S4E Yetd 7] 938 29 ob_sizeE AME3}al, N2 abs (ob_size) U Th gk d2El A )
Aol ob_size BEZF YTl A A2" A F2A7E 7FA Zofghe 2 obd Yyt (& 591,
B RE Yo F2Als 1 2ol ALFAE ZANL ST ' 2ol o] Q= ob_size BET}

A=Uh.

7|8 A7) ol= Wi 3R Pyobject HEADY PyObject VAR HEAD(QIAEA LRAE AAdt:=
ol AREEE ZD) ol oo A AARAY BET7F Y, o] AL ThA| AT _ob_prev e}
_ob_next BEE P UL} ol tp basicsized Z7|FAE A& F LA v PP
AAE2 WX E A A= o] AHE = &= FRA 0 sizeof AMAE AMESH= A QYT 7182 =27]
o= GC3lly 27|17t £+ A] 5 U Th

7 & (alignment) o] o 3+ 331 A}3F: 7 o] 574 Ado] dQ3 W, tp_basicsize
oA e ojof FUth of: o] double ES FHI = FS 7FHFAIT tp_itemsizes
sizeof (double) YUTh tp _basicsize’} sizeof (double) & M7l EE = Ao g

7hi Aol AT ATE 9l BE F 9] A, o] AEE NULL o] ofyofof Pt
As:

o] B A1 Po o3 MER FLF Uk Wl 2P 00] obd tp itemsizert YO, U
WA o m QB BolA tp itemsize® THE 00] obd o= MRS AL AAFA G5t

(o]~ & o] TR o) e} ohe /)= .
destructor PyTypeObject .tp_dealloc

A2~ ' 2 313 2} (destructor) FH4=ofl th $F Z Q1. (A FE NoneF Ellipsis® F¢XH) Fo| s
A2E A7} TG A S A AT & BAG5A] o= 3 o] 5 Aol ok T ¢ A o237

2ayth

void tp_dealloc (PyObject *self);

G A e MEL FE A57H0L Wl Py _DECREF () 2} Py_XDECREF () WA 2] &3] &&H Y
th o] Al o], AA' A= o 8] EA A B o] ofl & Fx &= glsUth A T A"l AT}
AFSEE HRENASL, (M &G AFeE &3 o S| Gl Al g8 ARRE) A
A7t ARt REWE HAENAS T, B tp_free TTE TZMoFFUTH Fo A B T
S UNE S e A (Py_TPFLAGS_BASETYPEZH L V| EZF DAL R 48 AR) tp freed A
et 3 Al 7] (deallocator) & A 32 T 5 5 UTEH AA FF A A 7= A2 AE
|9 Aojojor gyt AAE AT} PyObject_New ()W PyObject_VarNew () &
AFg5te] g o AulA O Z pyobject_Del () o], AABEA AT PyObject_GC_New ()Y
PyObject_GC_NewVar ()& X238l @95 g oW Pyobject_GC_Del () QU th

A g o 2, o] § B (Py_TPFLAGS_HEAPTYPE)O|®H, &3 3|7+ B S HA 7 & &
S AT P AA L Fx AFE S oF FUth e E (dangling) X JAEE 3|8tz o] g A &}
7

e ke 2 ok

r, o

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free (self);
Py_DECREF (tp) ;

}

AL
ol = MHE PFo =g ALEFH YT

Py_ssize_t PyTypeObject.tp_vectorcall_ offset
st tp_calle] B A&AQ S HEF (vectorcal) ZEEZS AHEEH] A E SE3H
AL TAE Aavad gl ok A A 2 Z AU
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ol dx = 291 _Py TPFLAGS_HAVE_ VECTORCALLO] JAE QS W AFRFH Ytk 1Y
| AL vectorcallfunc ZAEQ AAEAA L 2 2AL 3= ko] AL
MWL pPyobject_Vectorcall ()3 25Ut

O

PyObject *vectorcallfunc (PyObject *callable, PyObject *const *args, size_t._
—nargsf, PyObject *kwnames)

vectorcallfunc :TL_OJEi—t— 0 ;_1 Fow, oluf JAAYHAYE Py TPFLAGS HAVE VECTORCALL©S] A
I2RHAAE TS5 tp_call® 9 HuUTh

- 2Etp call® AASoF s,

1’4— tp_call-& PyVectorcall_CallZ A A

ly

5
_Py_TPFLAGS_HAVE_VECTORCALL ‘%
5 2ho] vectorcallfunc 352} dHAFH EE 2
st Hyth
PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
tuple 2} dictol] 242 Fo] A Y X &} 719 = AALZ callable 2] vectorcallfuncE & =3t}
o W4t tp_call ENA B3] AT AYUTh tp_call & ENA ko
A _Py_TPFLAGS_HAVE_VECTORCALL Z ) 1& &91&tx g5ttt AAE &5 H,
PyObject_Call 34 & S thAl AFR 4] A1 S

< iy

Fa: 3l (heap) Fo HEHZ 22 EFS Fd= A2 A3t

2 s Uth A8} shol A FE
NA _call 2 AASHH, tp_call v AAE o] MEZ Gorst 2

A3 b 4 Y& th

31 tp_vectorcall offset X9 u|E2 A Holy gto| A 390 A &2 Z1o 2 o4
FuUth e ZL A3, gol A 3904 TEE AT = s

WA 3804 WA o] £FL slol M 2.x9] A Zuj g o] A2 5yt o] A 3.0 A4 3.7 A
L oY 9T tp_print E HHE QS UTH

AS

ol BEE tp_calld @A A E Fof el FEHUTh HH PJf tp callo] NULLY wf HH F2
W o)A A tp vectorcall offsetS A4St}

Aol ol A o E B Fe) 2 S THY

28 4 EA 220 £ 9 THIA S

the Py TPFLAGS HAVE VECTORCALL Z

getattrfunc PyTypeObject .tp_getattr

get-attribute-string &r<=of] T 3k A1 8] % 3 Q1 H.

ol A= AAFHAF U BAE ul, tp getattro et ZA FF AR A ERRE o5
Alg38t7] f8) ste] ”ﬁ FAE A Al C A S whotE ol @ ZHel Aok i th

A

1% :tp_getattr, tp_getattro

ol A= tp getattroSt T AH ol o) FEFUTh AR F2 B F tp_getattri}
tp_getattroZ EF NULLY t] Bllo] A oA tp_getattrd tp getattros BT A&y

o}.

setattrfunc PyTypeObject .tp_setattr

O

.y

=P HE AR AAE 98 Aol A A

o] =t AAH YLk BAD W, tp setattroF
A Z-317] 9180 ko] EAA A T4l C AL wro}

As:
5 tp_setattr, tp_setattro

7?711311- 5].;(]13]. o] E]HE o]%%

ol B4E shel 7ok gt

frt

12.3.
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ol BE+ tp setattroSt TA B Fof| 3] FEFUth AB FJ2 ME O tp_setattri}
tp_setattroZt B NULLY W] o] A oA tp_setattrd} tp_setattros BF A4&5FY

o}.

PyAsyncMethods* PyTypeObject .tp_as_async
FZo A ofglolHET n| 5 7] olH e olH T2 EEE FASE Aot AHE d=E
£ ETEAC e ZAH. AADHEE 05/ 4A FEAE BRI L

B A 3.50]] 7} o] Aof|= tp_compare®} tp_reservedst Y51 h
Al:

tp_as_async == ALE R G|t 235 Je fE A o2 AL ]

FH

3+ ’].

i=

reprfunc PyTypeOb ject.tp_repr
W 3 repr () & TS Tl st A9 A 2 Q1E.

MWL Pyobject_Repr ()3 245Ut

PyObject *tp_repr (PyObject *self);

e BALY FUIRE AAE vhssof gyt o] Ao ®, o] e eval () ol HEE

] Agst & o] FAAE T2 FS M AAE ek FAE S v oF Fy T o] A o]

7hsstAl oW, 1< 2 A AL > 2 Fbbe EAE S BESHS| oF Sk, o] A ol Al A A9

FHUS EF FED 5 Yojor At

Al:

ol dEEAE Fo ASEUT

713

o] I & HAATIA koW, <%s object at $p> FA Y EapFo] viFH UL} o] 7| A ss=
|

FoE, spe AA Y W F4E AP T

PyNumberMethods* PyTypeObject .tp_as_number
SAZEZESS FAFE AN W HAY BES TP 3L F7L T2 o) he £IUH. o] EL
S AR FxANA 2F G

As:

tp_as_number BE FLH A FA WL £3H = /Ao ASHH U
PySequenceMethods* PyTypeObject .tp_as_sequence

NAsZ2E2e Pashe AR A DS x3hets 271 220 ta 291w, o] A=

= Al AA| FxA A Ao

As:

tp_as sequence BEE A4HA FAT, 2 ¥H B fERow FEPUL,

PyMappingMethods* PyTypeObiject .tp_as_mapping
g 22 EEs FHSe AAloT AHE d=5 2ot F7FF XA e 2UH. o] ==
o =g AA] 2 Aol A A8t
As

tp_as_mapping BE+ A5 A AT 3

kel
i
i
iz}
I
rlr
)
i
2~
o
Fu
o
1P
A}
i
Av)

hashfunc PyTypeObject tp_hash
W& &4 hash () & F8 6= o] tisk A A EQ1E.

AWML pyobject Hash () S} &yt

Py_hash_t tp_hash(PyObject *);

1 ghe A W o Waks A ghobok Ptk Al gk AAbehE F ot o & 7L A S H
Gt ol 9 S AL -1 uheks of gyt
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o] 7l AAE A ko (28] tp_richcompare”} AAE 2] ko), AA o A& Fslel=
A|E+ TypeError& ¥ "37‘]%‘4‘3} o] AL pyObject_HashNotImplemented ()2 AR st=
A3 25Uk

of FEE RE PN HA WA= A& AE s
PyObject_HashNotImplemented ()2 WA Ao Z HAAT £+ JdFHUt. o AL
ol £ F oA __hash_ = Noned F 53 Zoz 345 o, isinstance(o,
collections. Hashable) o] FalseE 2Hl2 A w3tstA Iy D]—. v o] A9 5 mnpz
ZEAd YT - stolH F 9] FE 2ol A __has = None<2 AASIH tp_ hash = 59
PyObject_HashNotImplemented ()& AR P UtTh

Az
J&: tp_hash,tp_richcompare
ol = tp_richcomparelt A A B ol o] F&HUth B 9| tp richcompares}

=2 o &}

tp_hash7} B NULLY W], B 3L tp richcompare®} tp_hashd BT AL

K,

ternaryfunc PyTypeObject .tp_call

AR 2 2& TPt ol e A=A ZAE. AA 7 Z# £ o] oY ™ NULL o] of of F T
A WL pyobject_call () ZEH5Yth:

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

A%
o BEL A oz FEPUrh

lﬂepkfbtnc~PyTypeObject tp_str

W Aabstr () & FAsHE F5ol B3t AEH £AE. (str o)A Folm, str )2 2
e &Y Oﬂ ‘rrv/]b_]'/\]}‘] o] A A= Pyobject_Str () S &3 o] AA| YL 535+,
PyObject_Str ()& o] Z}E]ﬂ T=3Ht})

AL pyobject_str ()T ZHUTh

PyObject *tp_str (PyObject *self);

Fot BAGI Ut FULE AAE BB oF Futh ThE 2 FIME, print () F50) 93
129 T3 o7 wFof, A9 “x1<4:38 E21YD 73 o] o] oF 3t}

As

ol B ME Foz A&H Ut

Ak

o] d=s @7@6}}] %Jf_g-‘ﬁ’ %Z]'O\—:'ﬂ. 29& 93 6}7] ‘A—H PyObject_Repr () 0] % 1/]1‘4-

getattrofunc PyTypeObject . tp_getattro

o] E 2| HE ¢] 7] (get-attribute) r<=of] T Sk A4 & Z Q1 E].

MWL pyobject GetAttr ()3 24Utk

PyObject *tp_getattro(PyObject *self, PyObject *attr);

AulA © 7 o] AEE pyobject_GenericGetAttr ()2 AASI= Zlo] A ght) A A o] E
REE At QuAe g THg,

AlS

I+ tp_getattr, tp_getattro

o] I = tp_getattr-l} A AR o o FEF Ut AE P tp_getattrd
tp_getattroZ} R NULLY w] A B F2 wjo]AdA] tp_getattrd} tp _getattros B
F S,

7)1 &3k

PyBaseObject_Type< PyObject_GenericGetAttr ()& AF&gth

& 23 191
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setattrofunc PyTypeObject .tp_setattro

olEZFE AAH AAIE AT ol tha A=A 2 QdE.

X We pyobject_SetAttr () ZHUth

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

T3 values NULLE A A 3lo] S EHEE A 3l= A& WhEA] A Ydlof gy dutgoz
o] X & pyoObject_GenericSetAttr ()2 AARASE Aol AUt} A oJEZHEE A
She Quhd el W TR
A
5. tp_setattr, tp_setattro
o] d= = tp setattrﬂr A AE Fo| o AEF Utk ABR Y tp setattrﬂr
tp_setattroZ} EF NULLY uf, A E FL w|o]AgoA tp setattrd} tp setattros B
= gsgn.

718 gk

PyBaseObject_Type- PyObject_GenericSetAttr ()< AUt}

PyBufferProcs* PyTypeObject .tp_as_buffer

W3] QB H o] A% FRSE Aol BAY DES £ 27 FRA ) B £, o] D=
S EEL EEE L PR el

As:

tp_as_buffer A= AEHHA AW, 2dd e /Mdd oz 5g Ut

unsigned long PyTypeObject .tp_flags

o L thebe £ 19 HIE MAag Tk Q¥ FAT 54 39l B u sJule
= Uetilth & A2 dAIF o= 4 %Zﬂd?‘] = %9 B AA (E+= tp_as_number,
tp_as_sequence, tp_as_mapping D tp_as_buffers £ IF2EE= FF FXANY EA
Fe 7} ¢ &S e = o) A2 Ytk o] 2] 3 S8 1 H]Eﬂ- glom, o] Z o] HE sl 3 o
A 2 6HA] rotok st thAl 0ol U NULL 3h& Zhe 21 o 2 Zhaf of fth.

Al

Aoz A5PUTH S, W0l age] Ze)
N =

A o
(TN

o H3 JEUTh S FxAS AEE S8
HI—L A Fx2A 7 AASEE A4 }71] FEFEUTLH S, S ES wlo]Ag 9 Flo] %
FZ2A o tha ZAE 9} A B FJog BEALE T Py TPFLAGS HAVE GC Z# 1 HEE=
tp_traverseS tp clear EL} 37 AL UTH &, A H 5301]/«1 Py_TPFLAGS_HAVE_GCZ
NI B EZ AAE A k31 AH 2 tp_traversei} tp_clear =7} 2A8FI NULL S 2=
3%
7183k

PyBaseObject_Type< Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE-Z AF&3hu T}
H|E nfA 3

08 M ksl A 350l A UTH ol 5L | AAAE T OR B0 tp_rlags A=
A S AT AHF YL I RE PyType HasFeature ()= 3 Zd 2 Fprs st
tp—>tp_flags & £7}00°] opd ] El gttt

Py_TPFLAGS_HEAPTYPE
ol HEE & AA A7 ol 2 wl AAF UL A E & 01 PyType FromSpec ()< At
|3t FHoE e F. o] F%, 01/\‘51’\«] ob_type ZE& ol et Fzx = 7H335
o, A xBTS A Eﬂ1 3 7%*?1]7HNCREF511, AxE A7}t 33 E uj DECREF%“%D}
(o] &= A B o] dar s 31%51 2| gkE U th A" 29 ob_type ©] F2 k= @ WF INCREF
L} DECREF & U t}).

AlS:
144
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Py TPFLAGS_BASETYPE
o HEL BS THE B Wolx

A3 o
B2
Stom o] Fo g AH FL UtE £ ¢

Al
7

2 AT 4 92w 43P Utk o WEs AR A
2
=l

Ut} Java®] “final” 22 &2} ARG U T}.

Py TPFLAGS_READY
o] HlE= PyType Ready ()l &|&] & A7} 443 27139 ] 24t
Al
20%?
Py_TPFLAGS_READYING
O]l H|E& PyType Ready ()7} 8 AAE 27|33+ 5 AAZF UL
Al
20%?

Py _TPFLAGS_HAVE_GC
ol MEE AA7L A £2 & AAT A AFFUT o] =S AR, A~

PyObject_GC_New () S A&t RFE o] & oF 311 PyObject_GC_Del ()2 A& 3}
)5 o] ok Gtk =8 7hul A 54 4] 2 Aol 27 JH L 5T o] HlEE EFGC

T tp traverse®} tp clear7} & AA o 92 GA Tt
As

J%: Py _TPFLAGS HAVE_GC,tp_traverse, tp_clear

@ﬁw
sy

Py TPFLAGS_HAVE GC Z# 1 B|E X tp_traverse$ tp_clear B9} &
Uth &, A8 g oA Py TPFLAGS_HAVE_GC Zej1 W E7} A H A ¢
tp_ traverseﬁ]—tp clear 37} EA3}0 NULL e 2t= 4S8

T54

B

s

RS
I

Py_TPFLAGS_DEFAULT
o] 212 & AA L}t 1 FA LA NN 5 BE EA S} AAH BEHES] HE npAT Y
Yt} ijH, o zge g s fﬁ?&?&\% t}: Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.

Al:
222

Py TPFLAGS_METHOD_DESCRIPTOR
o] | Ex AA| 7} A AH A %2 v A = (unbound method) 2] E 5 23S LR U T

o] 2 17} type (meth) o] A= HA:

e meth._ _get_ (obj, cls) (*args, **kwds)(obj 7} None ©] o} d 1) =
meth (obj, *args, **kwds) 2} EE3oF gk

e meth._ get_ (None, cls) (*args, **kwds)+=meth(*args, **kwds) =5
3 oF ghuich.

o] Ze 21 obj.meth () &} T2 It M= & g H F3E 7 sHA FUth
obj.methol 3t YA] “ A% v A = (bound method)” A& THEA] ¢Fs5 U Th

WA 3.89] E7}.
As

ol Zel 1= g Foll sl FEHA FFUth FZY Y B, tp_descr_geto] 4&E wjvitt

dEE Yk
Py_TPFLAGS_LONG_SUBCLASS
Py TPFLAGS_LIST SUBCLASS

Py TPFLAGS_TUPLE_SUBCLASS
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Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
ol 2 aE PyLonngheck () & 7o B A o] AF ] B ZeA0lX
Hale o AME YT o] 83 &5 A= PyObject _IsInstance () 2F 22 ¢
g Uk WAl A 4E AFE A A B2 tp_flagsE AAEA DA F ¥
dom 713 P AT FLE= F= T} /\]'“(lﬂ = AAto o 3o upet E]-Eﬂ] A=

Py TPFLAGS_HAVE_FINALIZE
O\ Mt finalize 2ol § TRAN 9g o) A Ik
WHZ 340 7
WA 3.8 FE A ABZ B tp finalize €50 4 F Fx2A o ltkal 7H4 517
mjZoll, o] T He d28HA Utk
_Py_TPFLAGS_HAVE_VECTORCALL
o HIE: Zd 27t HEHE 2282 732 o A9tk AAT &2
tp_vectorcall_ offset< FZIAIA L.
Als:

o] HIEE tp_flagsZF AL E A o A (staric) AH Foll AP Ut AH I
tp_call®] NULLo|al A X &9 Py_TPFLAGS_HEAPTYPEO| AAE X &S u] AH &2 4
o]A~g oA _Py_ TPFLAGS_HAVE_VECTORCALLS Ab&:3Shu T},

A

rL°1‘
°
=

3 92 _Py_TPFLAGS_HAVE_VECTORCALLZ 4317 k55U th

i o —?/HZL“ TR A ol o] shol i 3.90 4 ThE o] F3 M H v o g I 22t

BUTh MEZFS ARESHY, 3ol 39 807 IEE AT FHE SHA Al L.

WA 3.89] £7}.

const char* PyTypeObject .tp_doc

o] g Aol Nt FAER S A-F3l= NUL-FE CEAGo thet A e 8 2. o]+ F} g9
AAEIAA _ _doc_ SJEFHEZ =ZHU T

As
ol d=& A E Pl e FEH A syt
traverseproc PyTypeObject . tp_traverse

7H8) 2] 427 7] 9] A E‘;Pi‘rou e A e A EQ1E. Py TPFLAGS_HAVE GC Z 1 H|E7} AAH

ASolek AL E U A9 e et 25Uk

int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

gpo] A o] 7ha 2] = A Alof] T gk ApA| g A R = A A =3 7| K] =7 A Lol A 2 4= 5 U T
tp_traverse EAE & 7H| A SR 7oA FZ2 £ A= o AFSEE UL tp_traverse
ko] ddkE Qd :rLfﬁ% 43 A2"HATE AR sholx AAQA ZF A" H o of
Py VISIT()E Z&TYtLh o & £, I} 22 _thread FF 259 g d’\ local traverse ()

Utk

rlot

l

static int
local_traverse(localobject *self, visitproc visit, woid *arqg)
{

Py_VISIT (self->args);

Py _VISIT (self->kw);

(TH= ST Ao A1)
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(o] A sl o] A ol A AH)

Py_VISIT (self->dict);
return 0O;

Py _VISIT()+ FZ2 8ol o 4 Q= Wwo) disiAtt S&H ol 723
W= QAR NULL o] U 3ol A E
Hid o], A7) Abo] 2] 4R T2
get_referents () F7F 1AL

A3: tp traverse® FEE U, O]AE%/\7} S = (Ae AR E S A A R
A Q4Hd, AdAaH AT}

o dUth o & So}, AA 7} tp weaklist & %%‘H oFet 2 E H, AQaE
ApAL o)) &) oFsl 22 A A £2GFHR] 27w Fo YIS gl AEE X D3l Z A H (ip_weaklist
AT e BEAAL AT (HS BE Pl AEL o s §A 2 A G A0

ﬂﬂﬂ“%ﬂﬂ:?ﬂEﬂAHAﬂﬂﬂ”ﬂ“HCXVV: 91014, SlAE Ak 1 Qb
3 e F2e 24 .

Py _VISIT()+ local_traverse () 9 visite} arg Wi 7] A7) o] o] &Y AL Q73 }; o2
ol EolA A L.

Al

I5: Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

ol 8=+ tp_clear$} Py TPFLAGS_HAVE_GC &1 u]eg} k7 A B 3o o8] A" YU
Eo1 e, tp_traverse R tp_clear’t M H oM B 0o B Ho] A oA F&g

g},

inquiry PyTypeObject .tp_clear

7he) 2] =5 719 A 8] &4 (clear function) o] Tt A& & ZA¥. Py TPFLAGS HAVE_GC &1
HEZF AR H Aol w A Uth A g2 o33 25 Uth

int tp_clear (PyObject *);

tp_clear WM @5t A 27NN BAR £ A ANA FE 28BS FEH AEFY
th B @], A2 BE tp clear @47t ARFe] BE F2 £TS Folok FUTh o] AL
MBI B 0] AA) GOB tp clear §HE AFHUAL. B S0l FE FL tp clear
448 THNA GHUL FERORE B2 280 24D S §LS FHL S A HEAY )
WehH THE B tp_clear PVOE FES RS <82 B0l FHeloF gtk oA
T8 A EA o, tp_clear FHIA gobw £L W o F+ Ao gHUTH

tp_clear] 7L ok ol Alsh 2ol stol A AR 5 Gt A Wio] that AxT20] F2E

AbA| sk s o e of] th3 £ B E NULLE A A s oF FYTh:

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

Fz AAL AAT AolebA Py crrar() HAZE Aok Gtk Y AA o ht =
eI 7 NULLE B AE o7 £ AR of vhe 3§ 714 golol gk ol
2R A4 02 5] 49i9) Tl TE T2 TYshe AAS) 0 B
@ 4 97 e Ut (23 ARle AnE sholdetol A} oFet Az T oz AAd).
S7bselfE THA x4 QTHE, 23 AAE U S 5 Glths AL self 7t &
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T =5, 23 AA ol vt ZAE7E 2 Al ol NULLO] H = Zo] F2FYTh Py CLEAR()
MARE AT MR A AU

tp_clear 9 HEE F2 ¢85 & A7 fEoll, = sl Foi @ £ gle vtold &
Aoyt sfold Aot 22 299 AAE AT B8+ YFyrh W], £9hE BE sfolyd
AAE BBk, G| tp dealloc @47} tp _clearg TEJES 243k 2ol A2 5 3

Utk

ol ] 7| 2] =3 Al A o] T &AM H R = A =2 7 A =5 A Dol A 2S5 dF YT
Als:

a5 Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear

o] Bt L tp traverse} Py TPFLAGS HAVE _GCZ I U EL} A A H dof o9& A&5E Y
o} S22 YU E, tp traverse W tp _clear7} A/ H oA RF 0ol 2 F Hﬂ o] A~ o A A

gt

rich(,mpfum PyTypeObject tp_richcompare

=731 ¥] W 8+ (rich comparison function) o] T g A &1 & Z Q1 g], AW t}23 5 Yth

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A AA vj 7] H = PyTypeobjectel &3] B Fof AT A o] BAGH T

o] FtEvu AFH(YWH SR Py _TruellPy False)E QEEHa| of Futh. v w7} A o= of 917
\:6———‘8; Py_NotImplemented& WHHalal, Th2 of 87} A 31 NULLS WHSHalal of| ] 2 7S
A A 3f oF gt

t}2 A= tp_richcompare?} PyObject_RichCompare ()2 Al A JAAE A LEHEE A
SN

ol Cljml

Py_LT <

Py_LE | <=

Py_EQ | ==

Py _NE | !=

Py _GT | >

Py _GE | >=

ehulE B4 A A4 5 YES e A=t 4o E Uk

Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)
v o Aoy e}, '5]’/\01]/\‘] Py_TruelYPy_False& ¥ ?_P%LIJE]- VAL _AS2}VAL_BE=Cu|
AR EAE BT Aok FUTh (& S0, CintLfloat d 5~ A5 U TH. Al A AR}
PyObject_RichCompare ()| AAH 839 A= AR FUTH

W o] xSl T SukE A S T
ol 2l 7h g3, o &) & AR ekl Fol A NULLS REEHE U o)
WA 370 F7}

As:

1% tp_hash, tp_richcompare

o] ME = tp hash} A A B Foj &l A<EH Ut B 9 tp richcompare}tp_hash7}
EFNULLO|H B L tp ri chcompareﬂ- tp_hashE Ar&shu T}

7183k

of

PyBaseObject_Type2 A<%4E 4 Q= tp_richcompare +82 A3l 28}, tp_hash
W o) ohE, A4 Bam A AFEE A ov % 32 Aad At wae] Feiz 5 gk
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Py_ssize_t PyTypeObject.tp_weaklistoffset

o Yol AAHAIL S F2Y S glow, o EL 0uTH A Y P YA S
o) Augs FxAdAL exAg AT (I GC AN E FAHw; o ezge
PyObject_ClearWeakRefs ( Q}PyWeakref_* o A AFEH YT A" A FZRA
£ NULLE 27|35 = Pyobject* & =7} ‘*Eﬂ oF gt}

o] AEE tp weaklistQ} TEFBFA UPAA L; 2 AL 3 AA AHA| o] o 3k ok IO g AE
EIRSEIAR)=

As

ol 2= A E Foj o3 FEHA T o UEHE S FXSFAAIL. AE Fo] o] = AS
Ageld = JFUth ol AE 3 Ol H o] 2~ JJrD}% oFgt Iz P2 E OHE‘E AHg e o m Rt
Uth B 2E =t @4 tp weaklistoffsets 3l HAFHEE, ZA 7L 5 A &5 UL
Zs FoE YA P slots Addel gla, 2R Hol2dy F o Fx 7
Aol oW, e Az B AE HE S22 A2AA WA FAFL AT 2F ez Ao
tp_weaklistoffsets @iﬂs}o:] NG P oFelA F2E 4 YA TS Th

H9 _slots__ A _weakref_ e £Fo| TFH W, AF SRS AT B Axdio
thet oF3t & e AE SIS H 1, £5) 9 mAMLS GO tp weaklistorrsetol APk,
P9 __slots__ A Ao _weakref__st+ £F°] @91od, P wol oA
tp_weaklistoffset< A&

getiterfunc PyTypeObject .tp_iter
A7 9] o[ e o] Bl & Wk Fol that A A B, T EAE WA OR o] Fof AxdA
7helH g Eolhs AT dUT (AL E o] &4 glol = ol B2 E Y & AA .

o] k4= PyObject_GetIter ()& 22 AB& ZFUTH
PyObject *tp_iter (PyObject *self);

A5

o BEEAB Fo gEPUrh

iternextfunc PyTypeObject .tp_iternext
oJEd ol ESl The FBS AT G0l e MM H LAY, AL e 25U
PyObject *tp_iternext (PyObject *self);
ole]d o] E] 7} £ X% ¥ NULLE HI3tafof ShuUt}; StopIteration 97 AAE 5, 18X
S % YgUTh O ol el 7h S, 9 A NULLS WHEH oF STk 1 EA1E o] B e

27} ol E Eﬂ olE 2t

SEEEER
SEERE A2 whaka of g o,

o] = pylter Next () 22 AHE
As
o] =t AH Yo A&Hch

Az Iy

o]/\E-]/\

uU— T —

struct PyMethodDef* PyTypeObject .tp_methods

< tp_iter = A oJeof atH, s 7 A

= (A elE @ ol H A" 27 o)

O] b‘i_,] Q] v} u-]]/ﬂt = /dO]g].L PyMethodDef:[’-ZXﬂA 7(47(4 NULL-Z 8 HHOdoﬂ I;’H 5k A E_'ﬂzj‘ 3z
AH.
o] gEuit) M= g2 HEE 2ok o AU (oFd tp dictE FERFHA L)l
P2 o) 2715 T
As:
o] =& A B Yol gaf FL£H A U (IAEE T2 WAUESS T3 ASF Yh.
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struct PyMemberDef* PyTypeObject . tp_members

o] P Axdxef dntrol B AW (BEU EX)E A ASHE PyMemberDef T2 4] 8] % 4 NULL-
TR ol gk dE A zdd.

Wi e Fuieh W U AT UE S ER5HE Fo) DAV (oFe cp_dictE FEFAIA )
G2 o] F7hg U

A%

o] Ex A1 Gof ofs) 445 A ST EW = ThE WAUSS Sa) A5FUTh.

struct PyGetSetDef* PyTypeObject .tp_getset

o] o] AA~E A AMH AJEGHEE AMASL= PycetSetDef F2A Q] A2 NULL-FF v Qo
o g A el A ZolE.

W o) = mhe, getset Tl AU £BHE Fo] GAU (o2 tp_dictE BRI L)l
G2 o] F7hg ek

A%

o] =t A Gol o8] A% A GHUTHALE o EL HES DEWAYSS B 44T Y
oh.

PyTypeObject* PyTypeObject tp_base

g Sg0) 4L L ulol 2 d ol Bl Ad A Zoly. o] SEeIA L, B 4S5 AH U THE
Sae e 9 ool ANE B4 = S ase Bt

B3 5% 2715015 A9 /15 F A0l A8 LItk C0l A= %71 3hAE 52 A4 (address
constants)” o] oF ST} E QB ZE FA|A © 2 WA3E = PyType GenericNew ()2 2L &4 A A
A 55099 74 44U Th

g PyBaseObject_ Type<> I 2 FA o)A ke Mo AEH Tt & Adaate F
drs A detgdaunt Adec oS Add F glom (gee A4 FUh, MSVC:
A FeHA] ekFUTh 7 A3t BT o] 54 FAAA 44 2L 5T

AHPAOCZ tp basers FA REQ 273} oA AAE o]of Tt

AS:
ol ZE= A H Yol ol F5H A k5T (EHS]).
7123k

o] dxr 9] 7| R 7L spPyBaseObject_Type YU TH (o] Z 2 T8l o Al = object o2 &
A AsHTh.

ru

PyObject* PyTypeObject .tp_dict

o "gMele pyType Ready () ol &3l of 7] o] #17¢g Ut

o] A= = Yulz © 7 PyType_Ready 7} EEE] 7] A NULLZ 2 7]3}5 o] oF Tth; o] 7] of
El E‘E i?}ﬁ}b“‘/ﬁﬁﬂizﬂﬂ TE JAFUTE 4t PyType Ready ()7} B8& 2713}
A, Fol thgt F7F o E ﬂ EZF(_add__ () & Z2) evR=g Ak s FokA] b= Aol
ol gy 712 4 AFth

Az

o] BE+ Al B Fof ool FEH A dFUTH (7ol BoH o E
ZEgUnh.

7183k

—_—

2 o [

rlr
o
rlu
=
A
i
T\
o

f
:°,l_'4,

o] E7}NULLO| W, PyType Ready ()& M @AY & &FFch

3 pyDict_SetItem ()& AHEAUTHE A& 9 E] C-APIR tp_dictE A 3=
A& ¢ skA s
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descrgetfunc PyTypeObject .tp_descr_get

“TAZYE ger” g4l ek AlE A £ e,

T4 AL 08T 2ok

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Al:

o BEL An Poz APy

descrsetfunc PyTypeObject .tp_descr_set

Uy e A AA s 98 gl et e A .

Fo AR e gk

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ZHS 2HA)317) 918 NULL 2 AR U )
As:

o BEL A oz FEPUrh

Py_ssize_t PyTypeObject.tp_dictoffset

o Wel rdae daHA WEE EFE YA

o

|
Ur d2da He d-qUE Jo AdadaroAy LzAE 283 YT o L=z AL
PyObject_GenericGetAttr () oA AFHRE-FH Yt}
A2

3 A AA ) o= REo] T A1 Y

—4
N
)
30,
lo
511
s
i)
[
rr
[e]
o
(o]
o,

) BES tp dictsh EFHA VHIAL; T
S

o] B9 grol 0Tt IW, AaE s FEAY NGO RE Y 2 mAL AT go] 05tk
Ao, rgs P2 BortEd o mAS AP £ #

W, Qb FaA o 4w o] £ o] 3 whof vk ALg s oF itk

Z3E o] YA Qulets, tp_basicsize BEE o] AL Zoj
FoB A L. ZAE F7]7F4nto] EQ A Al A, YA e 7} 2 A 2] W
B tp_dictoffsetg -4 2 A5 oF &}

Axddxo] AA g L2 b33 2ol 59 tp_dictoffset Q2 AL 5 9lFUth

2 e

dictoffset = tp_basicsize + abs(ob_size) *tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

o 71X tp_basicsize, tp_itemsize W tp_dictoffset2 & AA A FHst1, ob_sizex
Q2B 2o ATULE 5t ob_size®] REE ABTol £ LT T AGHLZ 2o
AFEEH YT (o] A4S AH 3T E8 & gl Uth _Pyobject_GetDictPtr () oA 3 Y

th)

A%:

o] A= A H Fol 3] F&P Utk AR obe) I FHL FRFA L. AH Fo o]
=L AAYD 5 AFUTh o] A g Qxb T} o] 2 g T ohE ez Ao 94
A4ee FHUh GAVEE B4 tp dictorrser B3 WAY LR, BAZFH A gFopof
Fuch

Sejxwoz HoE Pol _slots_ Aol §i, A2HA WS DAL E 2 o] 2T o)
1w, 9 Lol AxTA Aol A 3 tp dictorrsere AP £F emAOR
A44guch

e 2oz A Fo| _slots_ Aol oW, G ol 2GoIA tp dictorrsetd 4
,4\_‘6‘1—1/151.

-1 A .

12.3.
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7124k
ol £xoll= 7] ¥ ko] )l A Fo B¢, o] EVINULLOI Y QA" 2o ths _ dict
7 ehEol A A gkt

initproc PyTypeObject . tp_init
NP R R EEEDE]
ol e Fdllad _init () AAECSIFHUT __init_ () VPRI, __init_ ()
S 2ESHA (L Ad2dA2S AT ¢ 9doen,  init () WAEES HA EE5510] d2HAE
ThAl 2713 & 4 Q5T
G4 AHe tea 2E U

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self 1A= 271819 A2d A YUt args2Hhkwds AAR= __init_ () &Y AA & 719 A2
£ YErd Utk

NULLO] ofd wl], tp_init &4 TE3] A" aE FAHoE Bt u, O tp new
Tt o Aadag kel & S SH U tp_new & 7F °JEH 534 Al o] obd thE P2
ANAFHAE WS, o}t tp init 4= TEHA GFUTh tp_new?t e o AE

-~

AARAAE nbgstd, B J9 tp_init7} ZEFHYTH

Aot 02 WhghstaL, ol 2] Al -1& HhEketa o 9 & A Pt
A%

oldEEAEYPor FHPH YTt

7123k

A gl B o] Brole 7123kl st

allocfunc PyTypeObject .tp_alloc

ol A~E A Tt SH oﬂ I:HE]—/HE“?Q ZOlH.

F4 AHe e 2eUy

PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems);

AS:

ol A= AA A KB Yol Y3l FEHA FHA AR F(FHL FORE B0 AR Y)oll= 4
457 stk

7123k

TR OMNE FY AL o B HFE Y TF AFES AAGI A FA
PyType_GenericAlloc ()22 AAF Yt}

A& A B o FF, PyBaseObject_Type= PyType GenericAlloc ()< AT} o] A o]
AAHo 2 FojH BE Yol A= Ytk

newfunc PyTypeObject .tp_new

Ol AElA AA o] o] 3 A B A E ol

vl

Fa Age gL Bk

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype Q1A= THE o A AL Q= AR o] & AU T args 2 kwds A A= @ © %4 A} 719 = A=
S e Ut A E Y2 tp_newﬁ&-rﬂ SEEHEES LS 2ot Aol A L; o]
MBI 5 AFUT (BHARE #- o] gl B2 obd U Th.

= AA ol FHE &F3H7] 93] subtype->tp_alloc (subtype, nitems) &
ok shi, 2l The % B o HE 27 27195 4ol of G A A £AI5H
Bg 4 9l 27134 co_inie A2l 7o) A oF FUTE DR AL, B B AP R

rln 2 ot
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271317} tp_newoll Al 3 F o] of 3taL, 7P P 2] B¢ I FE 278k tp_initE vF| Ak

U,
A
o] 8=+ tp base’} NULLO| U} &PyBaseObject_TypeQl A4 ol 3] 59 A e AS
AEEERERLEDRES I
723k
4499 3% o A=A el G s e folwine oA, f A od o
BHE7] 93] WS 25 5 9o EPUTh olntE BEe) P49 22, AAHAE BEE T2
ol e Addth

[freefunc PyTypeObject. tp free
AAEIA S 3|4 Tapof st A2 28, P th3 25Uttt
void tp_free(void *self);
ol ¥} T AT = 7|3} AkE Pyobject_Free () YU
As:
o] BEL AH A8 ol g3} FEHAT, 54 AL F(Fhs BOE BEN AL D)ol 4

%5 7] dEYth

7183k

ZA NH Foj|A], o] E X pyType GenericAlloc ()3} Py TPFLAGS_HAVE _GCZ |1 H|E
pake

9/] 7E‘Jr RIRA e o [ R e i o P P B B SR A
A AME o] 4%, pyBaseObject_Type-2 PyObject Del & A& T}

inquiryPyTypeObject tp_is_gc
FHH) A £ 7oA BB = g4l thak e

2

o Ei-

A 71 5 AN R 75 A Sobok Uk dutH o, AX P tp rlags
I & B3, Py TPFLAGS_HAVE_GC 22 v EE A3} SET UL T8 U <7 o=

A} FA0oR FFH Axd2s £ o] gom, Aoz T o
SUth o8 e G2 o] 8 Aok Futh 24 b5 dxE
Q2 €l 2o W 02 WHEFS of Fujth A %2 thedt 25Utk

(o1209] A& = F AA Utk ¥Et B, pyType Typed o] F5E A3l Aoz FTH
Y sHoz 39 I PEIUL)

A

oA=L AE Po = FHP Ut

7183k

ol EF= 71 &gl gyt o] 2E7FNULLO| Y, Py TPFLAGS _HAVE GC7} 71624 56 €2

> 9
Ol’Om
ol
<

S -Erlr

PyObject* PyTypeObject .tp_bases
Hlo] 23 8] B

oA EdL For Wl Fol s A FUE Ao FoH F o - NULL o] ofof
o
A
ol A== A& A dFUTh
PyObject* PyTypeObject .tp_mro
& A ol A A 2] object 2 Bii S48 WolAd AL Edele B2
As:
123, & A 201
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ol A== AEH A F UL PyType_Ready () ol &3] Al 2 A4bg Y.

PyObject* PyTypeObject . tp_cache
AREE A e Ut R A8

Al
o] == AEHA gsytth

PyObject* PyTypeObject .tp_subclasses
A B Zefo] thek o Fx e YR A S

Al
o] == AEE A gsytth

PyObject* PyTypeObject . tp_weaklist
o] & AR o st <kt I E 3k <k

As
ol =& AEH A ds Utk

destructor Py'T' ypeObject tp_del
o] A= HAHJFUTE WAl tp_finalized AHRSHA] A Q.

off
L
EN
AL
[>
m
o)
|r

EEHA Gyt U A8

l

unsigned int PyTypeObject .tp_version_tag
A=A A e A s o) A o i A8

Als:
o] A== A&H %] gkt

destructor PyTypeObject .tp_finalize
Axdx gtold el Al o] d ol theh A8 A 32908, AW S k= 25 Uth

void tp_finalize (PyObject *self);

tp_finalizeZFAARAE W, JEZ B HE AAHAE slo|dto]|R T uf o] 31
ZHRIA] A7 (Aad A7 A2jd 2 <22 47 F9) ‘/}7“11]7}§ Sl Al = 71 =2 2 ol
HUth o= Fol &, Fx £3e B7 Aol &5 o] A 8ol e AAE H== 23

tp_finalizew @A o8] FENE A A QFotof Tty mhebA] AbastA] o2 sho]deto|A &

A4she A3 Y e ohe T 24y th

static void
local finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch(&error_type, &error_value, &error_traceback);

VA4

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

-

A2 B E) o)l 2 E 18dle8 W, Py TPFLAGS_HAVE_FINALIZE Z# 1 v EX M A3 ok
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“EHEE AA Tho]d g A o] A7 (PEP 442)
UM F=L 7]5 B AE m| 3 2 COUNT_ALLOCS 7} B2 H 7 2ot o= v, Y2 ALYt 1A
£ %Xd*é%—‘ﬂOH o 7] A ARyt o8 F == A B ol o) FE5H A FFUTh

Py_ssize_t PyTypeObject.tp_allocs
o} 2
2 o T-

Py_ssize_t PyTypeObject.tp_frees
o Al

Py_ssize_t PyTypeObject.tp_maxalloc
S Aol FE o) A7

PyTypeObject* PyTypeObject tp _prev
0ol old tp_allocs BEE 71X o] A & AAE 718 7] = A H.

PyTypeObject* PyTypeObject . tp_next
00] obd tp allocs AEE A b @ AR & 7}?4 P E A,

=3} 7}1:1] A £A9 sto] Mol A, tp_dealloce AAE T
NN &2 & AdFsUT (AA7F F=x 34 o7 °‘H7}ﬂ 1, g =S ZE A =0 A 2 71h A
RO F %\—@% = AF Y. tp_dealloco] SEFH =24 ==GIL(A S 2 2] ¥] = - Global Interpreter
Lock) & 2R3t 2, 5lo] A APl 3 &&= BA 7L H A 5Uth 18 }-’Jr Hesd AAMGEC
L C++ o] B 94 A E ot 3HH, tp_deallocS TE 5 28| =0l A T A E st | & eho] B 2]
7} & S1dbslA] kA £ 5] oF 2}14 =2

r]ﬂ
o 1>
&
rt
M
rl:l
o,
°
=
Hj
1
Ap
)
¥,
N
=

=

ég

12.3.6

o

AEAHer, CHENA Aold & A A (static) YU T S B A PyTypeobject FEA = ZEA A H
4O)¥ AL PyType Ready ()& AH&3to] 27]31g Ut

Ao 7 gho| oA ol ol vlal @ o] AlgE Y]
o BH FZ st wol2g AFE UL &, U 45 A E 5 glsyth
« AP AR (Y ]%91 AadaEotgdyrh = 2l YUTh tolo A 3 A o] Eg R
EE %ﬂdﬂ%—ﬂa% Syt
« A F AR AH O E}ga]}z}oﬂ/ﬂ ZoE g AR A zZEyH #d AEE 285R Zolor
.

TS PyTypeObject A ABIS] AR 7L ol 2 A F & A83t= FF RES 54 vho|d 7
¥ A (minir version) o] WA A 3} A ) oF YQ"/] =

A Fol hat th ek 3 S Y (heap-allocated types), = F A A @ (heap types), AT o] ko] 2]
class—v—oiﬁ'/\qﬂ EEH&E]—U A3 A o] Y&k

PyType_Spec +ZAE NI PyType FromSpecWithBases () & Z&31d H Yt}

12.4 X} A 2 2A|

PyNumberMethods
o]l T2AE AN %A LRESZS TARE ¥l A o et A E Hu U 2
Foe A 22 EZ MM A w-s}t f AR ol 2ol B4 7} ALS R T,

TF2A Ao e n 2E Yk

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;

inquiry nb_.

bool;

unaryfunc nb_invert;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_1lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
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: oG AT T4t LE A J FA5, LG NALS FAN T (Hf =
R e LR BOPCREIIESEE ER R R BER T
© 93} 419 34 Py_Not Implemented WHeHsh ofshul, THE ol 2] 7} ¥ A3 ol NULL-2 Hhah
o9 A3 o Fih

3 nb_reserved E& AL NULLo| oo & . o] A= nb_longztal o, gfoj
# A= T4 NULLO| o] oF B o). o) Aol & g Fol, shol 4
3.0.19 A o] & o] v} A5tk

binaryfunc PyNumberMethods .nb_add
binaryfunc PyNumberMethods .nb_subtract
binaryfunc PyNumberMethods .nb_multiply
binaryfunc PyNumberMethods .nb_remainder
binaryfunc PyNumberMethods .nb_divmod
ternaryfunc PyNumberMethods .nb_power

unaryfunc PyNumberMethods .nb_negative
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unaryfunc PyNumberMethods .nb_positive

unaryfunc PyNumberMethods .nb_absolute

inquiry PyNumberMethods .nb_bool

unaryfunc PyNumberMethods .nb_invert

binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .

nb_lshift
nb_rshift
nb_and
nb_xor

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.
unaryfunc PyNumberMethods
binaryfunc PyNumberMethods
binaryfunc PyNumberMethods

nb_inplace_add
nb_inplace_subtract
nb_inplace_multiply
nb_inplace_remainder
nb_inplace_power
nb_inplace_1lshift
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

.nb_index
.nb_matrix multiply

.nb_inplace_matrix multiply

12.5 O A L= A

PyMappingMethods
o F+xA = AA 7} v
Al w7k gl ek

B Z2EFS FARE U ST

lenfunc PyMappingMethods .mp_length

o] &4= PyMapping Size () PyObject_Size () oA AFR-E H,
Fod ol £XS NULLE AAE 5 9

off Ao]7} A el= of A

1 Z

=
1

El

12.5. Oj A=A

0
!
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binaryfunc PyMappingMethods .mp_subscript
o] ¥ 4~ = PyObject_GetItem()3} PySequence_GetSlice()ol A AF & T H,
PyObject_GetItem() & 22 AW Z5Uth PyMapping Check () @57} 15 W&
Seid, of 25 A ORIl 124 ehed wiL e 4 Atk

objobjargproc PyMappingMethods .mp_ass_subscript
o] S 4= PyObject_SetItem(), PyObject_DelIltem(), PyObject_SetSlice ()
PyObject_DelSlice () oA AF&H YT} PyObject_SetItem() I Z2 AHE ZA T vE
NULLE AA st FEZ AT 5 JlsUth o] £X 0| NULLol |, AA& &5 Y4 AA &
2| dotA k5 Th

Ml Y

12.6 A[FHA A A

PySequenceMethods
ol FEAE AATI NAL REEES FHSE H AFS St ol e 2 HE Hsdth

lenfunc PySequenceMethods.sq _length
o] ¥ PySequence Size ()2 PyObject Size ()M AHEH W, 22 A< Zr5 Utk &=
S sg itemdt sg ass_itemeRS Tl &5 dY2E Al ote vl AHEFUTH

binaryfunc PySequenceMethods.sq concat
o] 8t~ PySequence_Concat () oA AFEEH 2 WS Zr5 Ut nb_add €%
A B e NES T, + ARl A E ALgF U Th

o
of
:Orl_"‘,
My

ssizeargfunc PySequenceMethods.sq repeat
o] 84 PySequence_Repeat () A A AHEE M 22 Y& 25 Uth nb_multiply €&
53 A FAL AR F, ARl AT A YT

ssizeargfunc PySequenceMethods.sq _item

o] &4+ PySequence_GetItem() oA AEEH MW 22 NYE ZE5 Utk mp_subscript &
28 53] A B 23 YA (subscription) & A| = 8F &, PyObject_GetItem() A% AFEH Yt}
PySequence_Check () &7} 1< BEgetE W, o] £33 Aot th, 187 ¢F oW NULL
d 4 AFUTh

20] ek b3 2] A2 H Utk sq_lengtn 2% 0l AYAT, o8 32T A~ 2
S A3t sq_itemol] AEE = G AHAE A4 YT sq_length7FNULL O] H, Q& A
IR o Agg Yyt

ssizeobjargproc PySequenceMethods .sq ass_item
o] &4 = pySequence_SetItem () A ALY 22 AHE Zr5 Ut mp_ass_subscript
28 58 FE YUY A S AN ESZ, pyobject_SetItem ()3 PyObject_DelItem() ol
HE ASR U A7 35 015t AAE ANA oW o] SRENULLE A 5 5 A

Y,

objobjproc PySequenceMethods.sq contains

rr 2.

o) BE Pysequence Contains (A ABE 5 9o8 2 ANE REUTE o] 22
NULLE @A & 5 A5 Yt o|u PySequence_Contains () & YA 5te A= 22 w712 Al A
~% Ged FAFU
binaryfunc PySequenceMethods.sq inplace_concat
o] &4 = PySequence_InPlaceConcat ()olA A& m & AWeS 45Uk A W
A W ANAE £AFT 1AL WAL FU o] £EL WLLE A F £ 9
© 1, o]u] PySequence_InPlaceConcat () 2 PySequence Concat ()22 &9 H Ut}
nb_inplace add & B8 54 AR AAE AEE T, SE 019 -0l ALET T}
ssizeargfunc PySequenceMethods.sq inplace_repeat
o] &4 = PySequence_InPlaceRepeat ()olA AL E®W Z& AW zZr5 Yt A
HA s A4ARE AT 2AS H&sjof FYth o €2 NULLE HA E F
9l o m, oluf PySequence_InPlaceRepeat () & PySequence_Repeat ()2 &9 H Urth
fb_inplace multiply 5 B3 S AAE FAS AL F, 22 Y oI AE S

gy,
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12.7 B AN L= A|

PyBufferProcs
o] FRAE WY 22 EZo 22 g T 2UHE G5 Yth ZEEE2 A F A} (exporter)
AR 7L R e o e & 4l 2 AR ol =B 5 & Ao T

getbufferproc PyBuf ferProcs .bf_getbuffer
ol o AH L = syt

int (PyObject *exporter, Py_buffer *view, int flags);

viewE A7 $130 exporter o] T 3t flagsoll A1 A 2745 Heduch EJAE (3) & Al Q)5 ©]
929 THE T TS vk A S a)sof Yok
1) AL EST A=A FAFgYt. 28R o™, PyExc_BufferErrorS WA 7|12
view->o0bjE NULLE A A3} -1 vk&shych
2 839 d=& AUt
(3) WHEW 7] Sgof thet 7 78 E S7H Ytk
(4) view—>obiE exporterZ A A3} view->0bjE F7HA1 YT
(5) 0= wkshhoh
exporter 71 ¥ 3| BFA4e] A Qlol L} Eelo] AR oW, F A4 22 AAS ST+ Y5k
o Al HE W7 E]e 2 AL AFA AA 9 J&Z 6t view—>o0bi & A4l of gt
Mo Few A4
C Ay W 990 Eelo 2= AME A AT Ut ol 14, view-sobit £E A
of thgt M=z Fx7FFurh
views) 78 B AH 05| 7 2ol Aol o nl, ABATF 5 Aol S5 oF Sz 7
oA s 84 530 Yk
py_buffer FZANA 742 7]= BE wl R el Al Al Al &8t &2 2n| 247 glol A wj 7h4]
a38foF &Yt} format, shape, strides, suboffsets W internal-g A28 Apo| A= ¢ 7]
|4k

Y

_'QI_
A
= ¥t A2t A g e ED W E H A

vl
[os}
'\h
[\h
)
R
B
[
—
e~
I~
5
'\h
0
rir
td
i
ko
o
Ho
ol

u

b
e
]
¥
30 |
rlr
ok
hini)
o
2
ol
s
<
kv

PyObject_GetBuffer ()& °] &5E ARE 2HAL & AdE o)A d Y

releasebufferproc PyBuf ferProcs .bf_releasebuffer
ol g5ol AW e 2H Tk

void (PyObject *exporter, Py_buffer *view);

|o
1°)

Hy 29 §iA 23S AU AYS 7 , PyBufferProcs.
bf_releasebuffert NULLY 4 QAFUTH 2187 ¢¢od, o] 49 & 782 o4 2
2 Az aAE Pk
() WEUZ 3o g Y& 78S Y Uth
(2) 7F2E7F0 0|9, views} HHAE RE WE 2 &

e
A B AL WEA internal BEE AEEI0] v)3) 57 A2 S 3250 FT). o]
2] k31 FAH o] EAE A gk, An| A= Pl WO AFR S view AAE AT
o] 84 pyBuffer Release ()M A 5O 2 3P Z view->0bIj &
oF Ut (o] A A= Fx £33} EF=d 48Ty

)
PyBuffer Release ()= o] 7]15< Z4A = £H| A} & S H o] AUt}
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12.8 H|[S7| A L= A|

WA 3.50) 27}

PyAsyncMethods
o F2A = ol ¢ o] el B9} vl 5] o el el o)E] AME FAE o] BRI Fol A £ S
g5

72 Aol 0T 2ok

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods .am_await

o B AL e 2E Uk

PyObject *am_await (PyObject *self);

HeRE A= ol o] ol ok T &, pyTrer Check () R A4 o T3] 18 wEks) of
Fuc

AA 7} 019 o B Eo] o B o] £F L NULLE AAT 5 A%

19
=

unaryfunc PyAsyncMethods .am_aiter

o B AL e 2E Uk

PyObject *am_aiter (PyObject *self);

ol ol 8] & A & wkghsl oF ]t} ApA| g ‘41%% __anext_ () & FX3AA L.

AA 705 7] ol e elo] 4 m2E S FASA koW o] SRS NULLE A4 F 5 AEUTh
unaryfunc PyAsyncMethods . am_anext

of g5of e the st 2E Yk

PyObject *am_anext (PyObject *self);

oo e 2 AR S MBS ok FUTh AN HES _anext__ () & FRFAAL. o] £FL

NULLE AAE 4+ d5 Yt

129 == & typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
o] &4 EAL Ry Z7|3A HEe TS Feldte AUt A" so Hst 4
o]9], A A s}A @Eaﬂl, 002 27|35 A% ob_refent= 12 AAFH I ob_type2 3§ 2
A= 4R Wme) B2 e TAEE AN FULE B tpitensizort 00l oL,
AA 2 ob_size %E‘; nitems 2 2 7|131E 1 4 W2 BEE9 Zo]E tp_basicsize +
nitems*tp_itemsize oJoF 3=t sizeof (void*) & vl 2 28] €3 ook gt} 13 X
0k © X nitems 7 AFSE A ko EF9] Ao|= tp _basicsize o oF FUTh

o] &= thE A" A 2735 Y 51A] grotof T 7R E THE gtk 1232
tp_newol o] &} 4~8Y = of oF Frjth
void (*destructor) (PyObject *)

PyObject * (*vectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)
tp_vectorcall_ offsetg FZIPAL
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vectorcallfuncol th3t QA= _PyObject_Vectorcall ()3 Z5Uth
WA 3.8 71

void (*freefunc) (void *)
tp_frees ZFZRIHA Al L.

PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news FEIYAIL

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE FRIHA A L.

PyObject * (*reprfunc) (PyObject *)
tp_repre AZFANL

PyObject * (*getattrfunc) (PyObject *self, char *artr)
AA o] Hrgd A ERFE g e h

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
279 BHE ol Ee HE e AR IIh o =2l HES 4452l ¥ value I ATHNULLE A9

g},

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
A7) B o E2HE e vk,
tp_getattros FZIHYA L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A2l ¥rd B RHE S AAF U o EFEE AHA 812 W value IA7FNULLE A H
U,

tp_setattrod FZRIAA|L.

PyObject * (*descrgetf nc) (PyObject *, PyObject *, PyObject *)
tp_descrget & FRIFHAL.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrset & IFRIIHA L.

Py_hash_t (*hashfunc) (PyObject *)
tp_hashE FAZIIA AL

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares ZZ3IAAL

PyObject * (*getiterfunc) (PyObject *)
tp_iterE ZAZRIIAIAIL

PyObject * (*iternextfunc) (PyObject *)
tp_iternextE ZZIIHNAI L.

Py_ssize_t (*lenfunc) (PyObject *)

int (*getbufferproc) (PyObject *, Py_buffer *, int)

void (*releasebufferproc) (PyObject *, Py_buffer *
PyObject * (*unaryfunc) (PyObject *)

PyObject * (*binaryfunc) (PyObject *, PyObject *)

PyObject * (*ternaryfunc) (PyObject *, PyObject *, PyObject *)
PyObject * (*ssizeargfunc) (PyObject *, Py_ssize_t)

int (*ssizeobjargproc) (PyObject *, Py_ssize_t)

int (*objobjproc) (PyObject *, PyObject *)

int (*objobjargproc) (PyObject *, PyObject *, PyObject *)
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12.10 0O

22 shol i & ol o] Theddt o Ut} of 7)ol & of gl o] Wbt = Qle GREA I AR o] 23 Y
th 4R = 7GRS 39 A E RoFUth o B2 oA, A48 FE E X5 A& defining-new-types 2}
new-types-topics & 2 314 Al 2.

71 AH 9

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "My objects",

.tp_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

b

o FHIE 2713428 AFg st o] A R E (53] CPython = Hlo]~o M) & e & 55Ut

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
"mymod.MyObject", /* tp_name */
sizeof (MyObject), /* tp_basicsize */
’ /* tp_itemsize */
destructor)myobj_dealloc, /* tp_dealloc */
, /* tp_vectorcall_offset */
, /* tp_getattr */
, /* tp_setattr */
/* tp_as_async */
eprfunc)myobij_repr, /* tp_repr */
, /* tp_as_number */
, /* tp_as_sequence */
/* tp_as_mapping */
, /* tp_hash */
, /* tp_call */
, /* tp_str */
, /* tp_getattro */
, /* tp_setattro */
, /* tp_as_buffer */
/* tp_flags */
"My objects", /* tp_doc */
/* tp_traverse */
/* tp_clear */
/* tp_richcompare */
/* tp_weaklistoffset */
/* tp_iter */
/* tp_iternext */
/* tp_methods */
/* tp_members */
/* tp_getset */
/* tp_base */
/* tp_dict */
/* tp_descr_get */
/* tp_descr_set */
/* tp_dictoffset */
/* tp_init */

~

(
0
0
0
0,
(r
0
0
0
0
0
0
0
0
0
0,

N~ SN SN S~ S~ N

~

P N Y

O O O O O OO OO o oo oo o
~

~

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

0, /* tp_alloc */
myobj_new, /* tp_new */
bi
oFet FE, dads G 2 S AU

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 (MyObject),
.tp_doc = "My objects",

.tp_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof (MyObject, inst_dict),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

NE 24 B4 9 AAHAE BEY) 9] 5ET 4 G sr AR 2o (o8 Sof ME) AEe
#4848

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_ HEAD_INIT (NULL, O)

.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,

bi

(27 2ol A=

B9 7bg 2ra 4 4

“

oBL'

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",

(7hd o] v s b e A 7

pal
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typedef struct {
PyObject_VAR_HEAD
const char *datalll];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

<3 B28 TGS AL BAtD £ 5HE stol A9 A 9L A Arol YD 5 gl hE AR
“ZAE el 9 A Do e Adel e 22 E A GAL, 9% 4 (1Y

Holygd<S vEdd, 8 AR tp flags DET} Py TPFLAGS_HAVE_GCE E 38l oF 3t
tp_traverse A7l TAL AlFa ok Utk F] A2V AT} 7pHOIW, tp clear FHAE A g3l of
ok
Py_TPFLAGS_HAVE_GC
ol Zel 27t AR A F o A= 7)o ABE F AL F5al o Futh A E H & o] 2 gk A
e o]y AA et shls Y th
A" ol W F Y AP A= F 7HA A& S8l oF U th
1. A9 Wl R 8l Pyobject_GC _New() Y} PyObject_GC_NewVar () S A& 3ol &daf of g

g},
2. E A oY 3 A2 E 2SS S Y= BE L7 2V EHHW, Pyobject_GC_Track ()&
S Z3oF Tt
TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)

PyObject_New ()2} FAVSHA Gy, Py TPFLAGS _HAVE_GC | 17} A E ZH o]y AA|E ¢
3l 4.

m{m

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar ()& S+ AVSIA WY, Py TPFLAGS _HAVE _GCZ#|27F A ARAH Ad ol AAE
st A

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
pyobject_Newvar ()of 9|3 H2E AR 2718 AAFUT. 2717 232 AA Ashain
NULLS WU th opt ob4 571717k 24 54 Skobok gk,

void PyObject_GC_Track (PyObject *op)
TR 717y FA 8k AH ol AA Aol AA opE FrFUT R 7= 71 A o2 A7kl A
AE 5 gone AN E B AR FENF YU tptraverse A2l77 HAGE BE
AEsb §EN AW 528 ok FhTh HE RS BRE 2H YU

7 A 2, A A o] Sl Al AL (deallocator) &= Bl 8k 4 2 A& 43 of g th:
1. o2 Aol & #Fxst= 7t £ 23} 97 Ao, Pyobject _GC_UnTrack ()& TZ&8 oF &
Sh=3
2. AAS WK Bl PyObject _GC_Del ()& AH&3to] g 3l Al = of of it

void PyObject_GC_Del (void *op)
PyObject_GC_New () Yt PyObject_GC_NewVar ()& AH&dte] Ao &34 w22 E A

gt
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void PyObject_GC_UnTrack (void *op)
A7 7 2AsE A" oy AR JFANA op BAE A AU Pyobject _GC Track () S
o] ARl \'41011 Al SE5to] 4 AA Aol oAl 71 = Aol Fo st Al L. T3l A ¢
(tp_dealloc A el 7))+ tp_traverse A g 7|0 A AbE- o= BETHF A3} 5 7] Aol A A o o5
o] &4E S &l oF gl

WA 3.80 4 H7: _PyObject_GC_TRACK () ¥} _PyObject_GC_UNTRACK () W|Z 2= F-8 C API9j

A A AR 9% o
tp_traverse A 87 tha 3 22 F o & w7 W& wolEdyth

int (*visitproc) (PyObject *object void *arg)
tp traverse Ael7)ol ADHE FEA F50 @, o] B4t BAGE AR E ohjea 2,

to_traverse A2 719 A WA W7 M4E ag? 25 o oF gtk shol M Hol i 2 7
ul X WA S TR 98 ol o] BEA B4 E S TUTH SR A4S PR A BT A

oF 3t W 9= g&Uth

=2

tp_traverse A 8] 7]& th& & o] o of Tt}

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
A" ol AR o &M T duth F AL selfoll AF 239 ZF AA| ol thal visit -5 TS5 oF
B, visitoll o] Sk vl 7 W= 23 AR Q) A 7] 2 A2 arg gk Y U th. visit 5+ NULL object
A2 T2 5HW ok Fujch visii7h00] obd gh whekskE 1 gho] 34 W] o of g o,

tp_traverse A8 7] AL d<&31s7] Y, py_visiT () A Z 7L AFEH UL o] a2 E A}_ 5}
W, tp_traverse &AL QA9 o] 5 A& visit & arg E A A3 oF Tt}
void Py_VISIT (PyObject *o)

07} NULL©] o}, 0 2} arg A AR visit M-S T Z3HU T} visie7}00] o}bd S ¥H3kstd, 24
wigtstUch o] |3 2 & AFR S, tp_traverse A 87| 7F 23 ZolA Y E]-:

o

static int
my_traverse (Noddy *self, visitproc visit, wvoid *arg)
{

Py_VISIT (self->foo0);

Py _VISIT (self->bar);

return 0O;

}

tp_clear A2 7] inquiry § o]l A A A 7} & W o] ¥ NULL ©] o] oF Y Tt

int (*inquiry) (PyObject *self)

Az S AL T e A2 EAATYULE B8 A 22 <3S I3 A4S 5 9l
nZ ol AEE Ho F Ut JFULh o] HINEE &3 T = AA7F-FEdloF T Th
(SR F=xof| 8l Py DECREF () & TE3HA] A A R). o] AA 7} =2 =3 o3t =
FR 7171 A8 o] A EE SEFTh
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cHAPTER 13

APIS} ABI H{ & £0[7]

PY_VERSION_HEX+ ©d A4 2 A3 gpo]d HAd A gyt
o & S o] PY_VERSION_HEX7} 0x030401a22 A AW, 7| & #
E

HE S A shel 2 4 &Y th

Hf | H[E (2 Q] | =

ol O &= A1)

E

1 1-8 PY MAJOR_VERSION (3.4.1a29] 3)

2 9-16 PY_MINOR_VERSION (3.4.1a29] 4)

3 17-24 PY MICRO_VERSION (3.4.1a29] 1)

4 25-28 PY RELEASE_LEVEL (&3}= 0xAa, | EF= 0xB, 8| = H = 0xC,
FFL 0xF). o] dAM = gyt

29-32 PY RELEASE_SERIAL (3.4.1a29 2, Z vjZx+&0)

weha] 3.4.1a2+E 1675 WA 0x030401a2 P th
EE Fo] R v 2 2+ Include/patchlevel.hol] A o] 5 Y t}.
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APPENDIX A

>>> 5}y Aol AR slold 28 xE. Az H A HFPor AAY 5 it T ool A A5 2

e e AEL A 4 A&
s B2/ HE B89 IES 4YT W), AL oL TEA (BF, BT, FLT) oo
=S 9T o, v elole 44 Fo| th3lP Aol ¥ so] A mERE,

e Ellipsis W& Ab<.

2to3 dto|W2xIEE 3Jr°]é‘i3.xi£§‘?ii_'}ﬂii AEsts =7, 228 77 B4 78 24
EfE FANA AT = e 2] vz e tE Ut

2t03 + 5 grolB g oA lib2t03§7‘ﬂ*%‘/]r/},%%’%ii AT F JdE=E 2THEE
Tools/scripts/2to3 & A|-&H YT} 2to3-reference= H A L.

abstract base class (—’F-’;}Hﬂol./;%iﬂ)\) ZA ol A Zel At hasattr () 2L g2 HIaYSo) 2HAs}
Ok m RS G (S Eof, 04 A ) 35 e ol 8 S B AT O A
S thol % & HF T ABCE Y AN ZeAE £SH, FUAE A5 SO uA
% isinstance () £ issubclass () o Y3l ZAE 5 = FHE2EYUTH abe BE A A
E HAL. 9} Woﬂ“ B2 H]’E}ABC Eo] m}a}g%tﬂ e 3 2o ASo) syt Aw T2
(collections.abc BEA), A} (numbers REANA), AEHY (io BEIA), YZE 3} 59}
Z 0 (importlib.abc BEA]). abc EES A3 A AFAlEEe] ABCE 95 % J5UTh

annotation (o] - E|o]A) F5o| et d JE 7 AHEH = WS, Fe A oJEFRHE B 5 L
LRk 3 A A9 ol B Yt

o|de A A zhe] AN~ S AT, Ao} A, FeA S Bl Bpof o

e A7t g, Ed 2, 49 _ annotations_ Eg oJEZHE A FH YT

o] 715& A et W o] . H o] A, 3 o] = H| o] A, PEP 484, PEP 526 & = 5HA| &
A2 T4 T2 W P (EEvAE) B ALEE L FEFY dA7 AFUh

Y= 2z}t (k yword argument): T4 T Z i Altﬂx]-ﬂ— oto]| & ]x]-(oﬂ 2 S0, name=) £

5 ol 2 gAYl e dEE = AAb olE S0l v 22 complex () &E0A 3 3%

5= 2% 79T Axguch

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o YA QA} (positional argument): 7| Y= QAAF7} ol d Q1 A},
U A ol B2 & 9 el * & 2o AT 5 sy Th
R EEE T

complex (3, 5)
complex (* (3, 5))

QA g4 vhe) o] o] & 2 QUL o] thd ol 485 & 79 Sl tha) A= calls

e BAS. BUACE, of RA 07 AR AEE 5 A5 Uth Pl gol Ao W]
RINIEERS S
B9 w7 F53FAQ A2 AxFe} vl 7 w4 2] Xpo] 9} PEP 3625 WA 8
asynchronous context manager (¥]5-7] A€~ E & E]X]-) __aenter_ () 9}__aexit_ () WIANEEH
o2 M async with EolA] Hol: 34 S Aloste AA. PEP 4928 =5 A5yt
asynchronous generator (8] 5 7] Al #d o)) v]57] Al dolE olE#HolE & E8F+= &4, async

def & Bo= = ZFH A Hol=d, async for FEZ7HAHS t:;l-_/,: 9= 9l g o] =S Ul
Elxvyield 84S 283rtE= Ao] thEUth

BE W57 AV ol #4277 A5, o | Euo] i w5 A HolE ole e ol e &
AU o 2ot o u 7 BekahA) e A9k, $AT ol B MA BEIS YAUTh

)5 7] Ay dolE St4E await A A asyne for 3} asyne with B2 2888 5 9%

ek,

asynchronous generator iterator (8]% 7] Ay & o] €] o]e]#d|o]€]) v|E 7] Al d o] E &7 Hte= A .
v 7] o] H el o] B QY _anext_ () & TESH oJ9lo|HE AAE E2F1, o] A2 v
yield &4 742 ul% 7] Al o] B F4e) uir] 2 A8 gy,
Zyield AN Ao Ael B T, 1 9Ae (N ALET 7] 59 1y-£ 52 EFIE)
A FEHE 719 FUh vl 7) Al dold o] #olH 7} __anext_ () 7FEEF = & 5Hte
olglolHEE AMFH, Wt o7 Bt PEP 4929} PEP 5255 E/ﬂlﬁ.

asynchronous iterable (8] 5 7] o8] 2] &) async for EoA A2 4 = AA. _ aiter_ () A
S vls7] olH e olE & E8F oF FUth PEP 492 2 =1F 5 U th

asynchronous iterator (¥] £ 7] o]g]#|o]€]) _ aiter_ () & __anext_ () HIAE=E 3= AA.
__anext__ = o olHE AAE E8FoF Tt} async forE StopAsyncIteration o9
7 A wj7kA vE 7] ol H el olBl o] __anext () MINEZLEEFE oldlolHES FUTH
PEP 4922 T = gl )

attribute () E2) HE) EAAS AH§3HE o] Fo8 F2H L ARG AT A gL o8 Sof, A 07}
JEREaE AW, 0aX Y FEF T

awaitable (] ¥o] 6 &) await EH A AFEE 4 Q= AA. ZFH o]y __await_ () HAE
AR E = 55Ut PEP 4922 B A 2.

BDFL #}v] 2-& £ 41 &2 A} (Benevolent Dictator For Life), < Guido van Rossum, 3}o] %1 2] ZFA] =},

binary file (40111 2] 542 vho| =R 4752 7 % 5 G 542 44, wpol v 2] 52 of 2= ol
Ug B ("rb', 'wb' = 'rb+') 2 99 9}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO & gzip.GzipFile & JAAHAE & 4 Y5 Uth

e

str ANE G124 At L AR RAA L 2= 512 = F2A L.

e

7H

bytes-like object (B}o] EQF{ ) W3 Z2EZ & A Y33 C-A<5 WHE Y22 E T = JlHF Ut
oy %5 memoryv1ew AAEL EZEo|T bytes bytearray, array.array AAES =33t
yrth. H}O]E F AA -2 vtelv e HolHE =AY 7HA] AsbEol AHE g st oS,
vlol 1 g fﬂr%‘i 7, ’\7“:3: T AE BT Zi*a?o] As U
A L WIS oI AN AY B2 AU AF AR A $F A
2 7] vl ELD{F AA 2t 2@ F Y h 7HH W B AA| 9 o2& bytearrayﬂ—bytearray/]

alol U] ol Bl 7k 2w AA) (“9)7] A& upe|EAR

memoryview 7]— 01"141:]— o2 dars e
ol AE9 oA £+ bytes® bytes A9 memoryview 7}

AA) ol AAE =2 2 R Th
%tk
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bytecode (H}o] £ Z.=) o] 4l 422 TE L upo] £ IE % 75} A5 5, CPython 91| 2] €] ol 4 5ol
=299 YE EAY YT 1o ZEE pye o] AN Hol, 2L AL = 0 AW

o WA Al BRI T (20 A Blo]E B 2o AARAS AT 5 deTh. of “F 7 o]
7 vho] £ T E o] T $5he 7| A S Aqste /14 7] A o4 ABATET Bk vho]E mES
A% OFE Thol 4l 7 /1Al A 58 AL AT ShAIE, o] A ] E Zhol €4 Aol A Pk

2ol s of F o

Hlo| = 3= Welo} S o] B2 dis RE Aol gt

= LA Al e TR

class variable (22 &~ -’F ZH 2NN B FHAE FF (F, FWH2Y A" 20 A 7L of ) o
AR A=l

coercion (F.o]A) 22 Fo] F AALE FuelE= Asbo] dojup= 5oL st P A ABEAETHE FJo 72
SAA s AEetEs A oS 501, int (3.15) £ AFE A 302 WS YT shA|uh 344.5
ol Al, ZF 1A= Tt F o] AL (Sfih+= int, ThE SFb float), &5 T 87] Aol 22 P& ¥ ghaf of
f,ﬂ'l/]l:]— I8 ¢FOo W TypeError& 4o Yth FojH gloj&, 33 = dE2AE =204
Wt ZEPor @%ﬂﬂ?‘ﬂ‘# gduch & 50, 2F 3+4.5 3t Al float (3) +4.5.

complex number (5 25) 953t A5 A/AH Y A, BE AV AT R R o g 9
AUtk sl iE Aol s A -1 AF2)E F A, TF FTHAA = 18, FEoA =
JE Z71FUh golHE 22 UM S 2 BEATE 72 ALY Lh daF = HYALE

context manager (Z‘j ) A~ enter_ () & exit_ () HAEES HToZH with Fo
A Bole 33 S Alofsl= AA. PEP 34322 T Y= 95y "4’-
W P

7_'
context variable (AE]| A E W) A AEo wrel of 2 212 7HE 4 = W, o]
Aol disl o e 7M. F e =22 AFL T
E35, 5t A Agco o] AHAET QS S gow A
Hl5 7] Bj a0 A i S st A YU th contextvars &

|
contiguous (%) W= A &3] C-<A <5 (C-contiguous) ©] At 2 E & A< (Fortran contiguous) 4 | A< o]
2 o A QT GAN ML C Aol A FEA AL YUTh QAU WA, FEEL
Aol Q11,001 A Al ZH5He @8 e Ae)20] A o) 2 v 2 2] o] 9] 7 5] o] of gl ot kel
C-A% LA, AT T4 AT FREE WED W A A2 e R
S, EY A% Qo AL, 3 M A 1 e M o,

coroutine (Z28) TFE Anrelo) o Aukshd Fejduch AELEE o 2 QA A8 hE
AQOIA B8 e TERL ofe] o ARoIA AL, BRI, AT 5 A1 T 012
=2 async def o2

I
(i
=

;Li

FI

£

=
coroutine function (Z 58l &) FFE AAE SHFE= T4 TFH 4= async def O E A9
g 4 ,}51 await &} async for& async with 7|9 =5 238 5 51Ut} o] 2452 PEP

CPython 3ol =2 I dojo] FRA < 73 o_rﬂ, python.orgell A] B = Ut} o] 282 Jython o] L}
IronPython 7} 22 Th& ; £ 0] “CPython” ©] AF-&F Ut}

As
decorator (d]Z#|o]E]) Tt & TF+E & Qwrapper =¥<= 7\]'*0‘? Y HEoR
AL = Ut o 28 o€ ) ¥ staticmethod () YU

Hmedole Be v A9 2 Y BAUT B T F5 3= AU go s S5HUh

Amé

1o

def f(...):

f = staticmethod (f)

@staticmethod

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

def f£(...):

22 Mdol el aoxE A A, @ A5 2dunh 2 ol B ofl ! g 5 AA T S T

g ok Zels o] o dAME EE gHyth

descriptor (C] 23 HE]) WA S __get_ () o]y __set_ () o]t} __delete_ ()& AY3t= AA.
ZHl 2~ oEREMHaagdHd ul, o EYRE 23| &= S A2 FES dofYh B,
abZE AU, 2AU, A A S AR, 0] Sl YA b o] 5 B9 AAE
ZEUth A b7 a3 gH Y, dgele a3 gy WA= 329 ULk A3 9HE
o]&f| 5= AL shol Mo tf &+ 4L o]af| o] A4 A, T, HIAE, ZE2HE, FH A wAE, 28 E
YA, 5 2 FR 59 B2 75 72E o)JF 2 Q7 wWE g YT

Y23 HE Y wA =Eof of 8 2}A| 3 Y82 descriptors o] LU T}

dictionary (54 2]) 429 71 & gholl tl-3A]17]+= A& 8] & (associative array). 7]+= _hash__ () <}
_eq () MNEEZERE QA E S AdF U BoA s g REY T

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dic-
tionary with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary
containing key n mapped to value n ** 2. See comprehensions.

dictionary view (5 A 2] H) dict.keys(),dict.values(),dict.items () WA EZI S8 3= 2
AES gAY e Fet REUth o] 252 9] 550 that 54 A FE AlFst=dl, 94
Yel7t WA E of, 571 o] §istE v stts S Uth 9V e FE S g2 ER v Y
list (dictview) & AFE3H H U th dict-viewsS H A 2.

docstring (5 2E3) Z 2, 34, BENA A AR A4 02 ehus 21 g HE. A9 EZH A
g u = FAIE AR Ao d ol 95 AAFH o SHR Fe s, T, BESY __doc_ o]EFRER
AAEUTE JERZAAAS S A s len®, AR dYAE AT FRAA Fad Uk

duck-typing (9 €}0]3g) SulE Qe H |25 MR A Fdsted AA ] F& BHA b 22T
28g; A, @] A=Y A ERREG SSHAYARRFUTH(“LBlX | ol 2 2|4 H

2 ogth”) 543 F Al JAE A o)A E F2TOEHN, F HAAH T =+ THY

A ASS AGFo 2N FAZS NAE 5 dFUTH E Eo]d 2 type () o] isinstance ()

= ARG S AALE S @Y Th (SHAIRE H Blolsg o] A4 wo] s Fe s B B 4 ol ol oF
duth) tiAlell, hasattr () ARG EAFP 22 a2 9 2 FUTh

=
[¢)

=
=

18
)
)
kv
[E.
[
LY

EAFP 5]2tH t}= 845 2317 7} | o} (Easier to ask for forgiveness than permission). ©] £3] 2 4 &=
stolx I AEYL, SutE V|G A ERESY EAE 7ML, 1 7 o] £ A9 E s
Ut} o] 245t w2 AU 2 WO tryQlexcept B EAEZ EAA A YLE o] HlAZYLC

o} 7o T}2 W o] A 243 AR H = LBYL 2~ et 3} o v E Ut

expression (¥ 4]) oW groz Fad 4 gle £ A
°]F, BB FE A, Aitah et 22
e B2 dojgt Ao, BE o
oz AT e 2 5l AFUTH

T
extension module (% 2 %) C U C++2 24
So) 4 48Tt
f-string (f-F A1) '£' U 'F' & gof] < Exd
2219 25 d o] 2T LT PEP 498 & HA .
file object (3} AA|) s}-5 AHQoll thafl 3L A F A API(read () Ywrite () 22 HIAES)
= AR, wEel 1 W ol ek, 9 AR ) B2 Ao 5ol v} thE A A
(O:ﬂ% %01’ }}—% ?J%E-j, ?_]'U.“Eﬂ tﬂlﬂy —/]\—?jly IL]—O]E) %%) Oﬂ EH‘:} O—H/‘ﬂi\—% %7"“6_&]-
- A= 5D F AA (file-like objects) L 22E 3 (streams) ©| 2t = & H U Th

L)
,
i)
il
filo
(ot
ol
-
Mo
B
ot
o
i)
k]
e
[t
rir
in)
i
>,CI

Aol io BEOA AP Ut 3t AAE = A 2
2= AYyrh

file-like object (3} ZAA) 1< 44 2] v]23 o
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finder (5}21t]) JJ2EE RES 93 2] & Fogfa
ulo| W 33, o] g, FXE0O IL]—?JE]7} AUt} sys.meta_path &F &7 ALg3lE WE A2
991 9} sys.path_hooks I} A Ak A=z dEZ 3k Y.
o ZFAH 8 Y-&<2 PEP 302, PEP 420, PEP 451 o] U84t}

floor division (B A 73 ke A2 WEshe o34 Al A U Al A= /7 o

dE S, A 11 // 4 227 HAWH AF YA 2,758 sHF YL (-11) // 4
7F-2.755 WY& st -30] Holl F2J3loF gt} PEP 2385 EA Q.

function () SE 7oA oW g2 EHF+= O]‘j"‘-/] A= SIAU T oY A L HAEE + de
o], Blr] o] Addo] AFLE <= gS ) v WS 9F A = 9} function A AT H A L

function annotation (3 o] =Bl o] ) T v 7H 1) wbek 2] of i H| o] A

T olmHlojde dutHoR g T E = A}%Hqﬂr AE S0l o] F5E F Y int AAE
ot d 210 % 7= i1, Aol int WH 2 & A2 = Vv g U th

def sum_two_numbers(a: int, b: int) -> int:
return a + b

SH o] mH o] A 2 -2 function Z ol A A 3 Th

o) 7158 AR BHE W4 o] el o] 4 2 PEP 4848 B2 54 £
future_ == 19 n 7t A4 QB m e B9 S84 o A o] 755 BARY & AR D s
7R E.

_ future BRES YFTEIIIHFTEY FES ?LOHH A 7)5 0] AA AF o= Aojof] 7}

>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}1] %] —,—71) O AL H A G= frygE vgddts ) dto|He Zx 34 =A 5
Fx e3s AASL B 7 e 3 7R £ AVE S5 A S AE ST 7 A

FA7E gc E%,S_ ARgBIA Al = s U

generator (AU o] ¥]) Al o] E o
2 Ut Eyield BEAS 2
?_:}/\i gk Hof sl Al 4 gl =5
BE A eld 48 7 7] A g o] E
St o) | 7} W &ebA] ok A %

fu

. QU B2 Hol by, A9 g
o o] L for-F =2 AF§3HA U next ()

THo N = AH e

¢, GHT FEMNAM B f&% %i"éil%ﬁk
generator iterator (A ] @] o] €] o]e]go]€]) Al # o] 47t Hle= A

Zyieldt AR O R Helg ST, 1N} (A AT 7] Fduy-FES
AR AHE 719FUth AYEolg o8 oy 7t A E Y, Hd X o2 BT (ZE vttt
A2 A 2R st 349k thu) g U oh,

_I_4
_V.“L
&
o
_V.“L

= e AYch 9=

-
fr)

generator expression (4] U@ o]e] £ 4) olEleloEE S5 R4, T W5}l WS H o
for A7 AR 5 if o] Flof Bt W HAN AT HYUTh 2RA FAN L EL A
A& gELS Bk
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

S o=

generic function (AW 2 4 2 AL A o1& G5 ol tia] 7R o) G52 74
o of | o] AHE A L= T] 23] %]

A=t~ x] o] H 23 functools.singledispatch () Bl Z @ o] B} PEP 443% E A Q.
GIL A< ¢l z2E &2 HA Q.
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global interpreter lock (H < QJQE]Z2|E] &) St Hof| 2% 3}L}e] A7) spo] R vpo|E I = & A3}
=2 B A317) 918 CPython 2 El Z 2] E| 7} /\}*‘13}— HAYZ. (dict} 22 58T WZIES =
tﬂ—o]- ) AA 2 o] BAlF o g F A AN 20 T ohA 5}—‘5% T+ o] 4] CPython —TL@‘_:% kAl
B dEZ e AAE F s AL dHZEE radEse] 47 BEE g, o
ZZAA ZIAZE Al Este WEdA e e BRES AT
SHA R o ® g R ES-2, BF OV AAL B, GSolu sl 4 22 AL A A AT
HE GILS W tE = A A5 5 th =3, 1/0E 2 = $4 GIL- whg ot
(22 ©] v &HA i ol B & F 1) “Ad Eof A2 2 (free-threaded)” Q1B Z 2] E| & W11
2L sk HA Y = %*é%zﬁ* o] A P, EF Y ZEAA A A5 A S w2 Y
Utk o] 4% ol & FHsE A2 78S € B3 6HA v 01/‘1 A Hgol ¥ o] Z Ao =
oI AA L AFYT

hash-based pyc (3] A] 7] ¥} pyc) +8 4 % L) A8 ST s o] HF A Akl obd SAE
A= vlo) E & FfA] 9} Y. pyc-invalidation S 2 54 K.

W5 }]oLLaﬂA]g}°7 (_hash__ () WIN=71 g

hashable (3] A] 7]-%) A7 QA 1 uk
Heh, o2 A el 4 gl AR B8 FTTh, A st B ok
2ty v 2 E = A 75 AA S H/\] L% Zrolok BhuTh.

S 5 e AAE AR A Ak W2 A8 4 QA S, o AR FEEo
Ao oA gHe AH837] b,
)8 sho] o] Bl g AMEL A 7}

=3
ag Z] 5 U T (F2 o] frozenset 2-2) &
P

FUth (Bl2Ev gAY 22) 7 AH oW &2
H ﬂEﬂ"] He2 150 f4aFo] A 7T uf vt
AAl 7 AR F Y Sl AA ‘?ﬂé 10 2 A 7FeFU T (AH7]
A4S A 2 ﬂﬂ%) REvEagiuvlas i, fA gk id () 2 FE SEoFJ Ut

IDLE 3}o]R & $3 3 317 (Integrated Development Environment). IDLE-2 3i}o] % 2] % & uJ|
A e

z
é
2 X

~ [‘[0
i
i rio
_1)4 il

.‘d
of
oo
:I:’;
H
e

¢

[
ﬂ

2
k=)
ooy
to
A 4o
N

‘Ji—x_q' LS.
immutable (2¥) 189 3= 2+ AL E¥ A= <2k B4, FE2 23U old AA =&
HAE = sUth A 2 A RS 4tﬂ A AAE vHEofof T W3R ok A ghe] slofok
She oA T 23 ATS FUth ol & Eof, 9 7).
import path (YZE F2) 4= 7|0t I}t 7t 2 E T BES 7] A& A= FAE (B 4=
dEE) S BEF. YXE sh=F<h o] 25 EF2 HF sys.path Z7E 314“/} SHA| ¥k A1 B
179 __path_ oEfHEZRE & 4% J&5Yrch

HECE LR
)

importing (%) 3 € ZA AMEE T FE dl= E AL

;5410 shele] o] 2 = o AA Gy,
< o, dHzeE 5B £ £
3 AR BAE R F ATE ZYUIch 9A fe) U python s 4o
*ﬂL( %%H«l Tuﬂ oA dEst= A= 7P%“—§ ‘%145}) A O}O]ﬂoﬁe A A Y 255
N7 A& Stk vf-¢ ZH ey
interpreted (QJE]Z2JE]E) Hlo|E T & A
S AG Fol) o et el el ol ol A6 FAASE 4 A9 B
aavtde A4 AT 4 Ak Tk 222390 5§ A48 4
ZE dol€ 2 A9 dojEu g2 M/ =718 st vehd = A .

o
o
i
Lo
ﬂ
o
2
H

m
_}1_4
o

i
o
i
Lo
_\:Hl
o
=
H

b
o
rlr
J?‘:

importer (°‘§L_E1) ES 27\ % 3l 2 E 3§17

interpreter shutdown (QJE]Z e £8) £E3let= 8 H S B v, sto] A A= El&= 53 A] 7]
AYgst=d, & —w—E oji} o 7]-;<] T8I YR F2EHN TS EETTH AYES HAZH oz vt
S th =3 7he A A7) & o9y A EE2F Uk AR A F 9 33 At weakref F 9ol Q)=
EIASE =) ’\163 : AZAZ = AF5 UYL TR A7 AT = I = YA ES T
A LE‘“ dA0] gEst= AHd el B 7153 A &= = A7l WEd Ut (£ o= 2ol B e g

EolV A AXESYYh.

Az FEO FE A
iterable (¢]E]8]E) WWEL 3 Ho| 3}
bd

2]
tuple Z-2) Al AL 5, dict T2 ZE ] A A2 'é%,ﬁ]r%l 7%‘%1]%, ite _ 0 Ur/\H"
MEE TH3E=_ getitem () MIAZE R A3 nE Zea|ro] AR So] 95Ut}
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ol HE2 for FZo| AHEE & UL /\1%£% 8= e thE B2 X (zip (), map (), )
A 88 5 95Ut IHeE ANA N B iter () o Az ADsH, 2 AR 2] o))
g ol E EHF Tt 9 ]Eifﬂoll’ﬂ“ #H=Y %‘J = AA= T FEFULH o HEES
Ao, HEZiter () € &AL olHA olH AAE AH tHE 28+ syt for 2
OJAEE AHES A H/H Z}EOEUHXLEH,TZE SE St olHE olEE FolE ol % fle
H4E T U th o H# o, AJd 2, Al dolH = HA L.

iterator (o]E]#| o] ¥]) WlolE ] ~2EY S HH 3= A oJH | °]E9 __next_ () HIAE=EEHHEAH O
23EW (B ‘/Hz} Frnext () 2 AEsH) 2EH = FEES AR S5 Uth o
o]/¢<] dlolH 7} < = Al stopIteration 99 & %13?3‘4"/} o] 21 ol A, o] e & o] ¥ A
A= 2R, 0]—‘?—9/] BE _ next_ () HIA=EZEL StopIteratlon of 2] & tiA] 4o 7] 7| qt
Fth o]g d o] Bl = o] El g o] E A XH‘_] SEHFE_ iter () HIAEE7HE Aol 2 7H 7]

wlZoll, olEE| ol Bl & ol B £°]7| = Al thE olHEEE= ‘%‘:‘0}’: ol tF&2] oA A2
T AFUL T2 A2 e o] M ojf o] de AlEste ZEA YT (List 22) WH oY
7“7<ﬂ T iter() @2 ALSAY for Fxo AZZ wjuirt A} oJEHo]HE WUt o™
21 olg @ ol B ol s A 3 ste 1 sk, A o] Bl | o] ofl AR&E o] W] 231 o]E o] &
S A, W AE YA Kol A eyt

typeiter of o 14| 141 gol g5tk

key functlon (71 &) 7] & == Fd o] A (collation) T+ 73 & (sorting) ©] L} ¥l & (ordering) o] AH-&-%]
< #e EdFE H%%‘% °4]§ S0°], locale.strxfrm() < 244 54 YA ==
x* g 7] & vte = o AR Y

o] B =77 245 0] ofBA £ Ao AL FolAE Alolstr] fdl 7] TS ot
EYYrth old AE+=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapg.nlargest (), itertools.groupby () ¢ AFYc}
71 &4 e = oy o] dFUTh ol & £0, str.lower () HIAEE Alo)A F& gl
=R '145} 7| @2 ASE F ASUTh dF ez, 7] e lambda EdAORT WIS S
A=, old AdYth: lambda r: (r[0], r[2]). E3} operator ;gs A e 7] g
AAAE AlF YTk attrgetter (), itemgetter (), methodcaller (). 7] 4= ‘:'_P‘:
AH8-3F= ol tf 3k o] & Sorting HOW TO S H A &

keyword argument (7] 91 & 212p) <A} & H A Q.

lambda (2eh) 52 o) ghol 7oA shte] 574 0= 2 o gt Azl B Dk
N B2HL lambda [parameters]: expression YYrth

qo]] X2} (Look before you leap). ©] @ AELY L T Z o)L} 23] 2 317] Aol YA Ao 7 ALA

DAL, o] 2EFLS EAFP 2R U T, B8 i £e) EAR SN U

| = 27 el A, LBYL 22 “H 7|72}« 7)” Zholl A 242 WA 2 A O‘Aq

E0],FE if key in mapping: return mappinglkey] & 7"/\]——?‘—01] SFA uk % 3]

& 2E 7hkevE mapping 1A A AT AAY & LTk T ol %] Lt EARP

—

—E:Lm}

H

AO

|
}11

e
et

<
T

S go A s dE  AFUTh
W shel® Al A2 I o] Foll = EFotal, dae] that AA27F0(1) o] 7] wjiol], A2
Bl E (linked list) 2 th= T2 Q10 9] v &7} AU T

list comprehension (2] 2 E A =Z 2|3 A) AJP2Y QA5 AR EE=dRE ’Jﬂi‘s} a 73J,]-~ﬂ/\E§
sHTE Z}éﬂt‘“ﬁ result = ['{:#04x}'.format (x) for

$ 2 == £ 00| 4] 255 /*]'o]oﬂ Ae A5 1634 (0x.) 5= :TL—%:: %—E‘X]'Od-/] YrES
U}CHT/]- 1f 7‘4%"“3‘:@/\ A5yt AEESIE, range (256) ol Y= BE Qa7 A H Yt

—4

mlm
oZi

loader (2t]) REL 2T 3= AA|. load_module () ©|8t= o] 29 WA= 9oyt 2o =
HE gtoly 7t 28 EYth A Y& PEP 302 &, Ao~ Z 8~ = importlib.abe.
Loader & HA| Q.

magic method (W] 2] Wl X £) 55 A = o u]F 2] A Q1 w3t 2,

mapping (M) A9 7] 23 E A Y33 Mapping ©] L} MutableMapping 574 Wl o] & Zaj A
off AAH HAHNEES FAStE= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter & & & Y5t
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meta path finder (W€} 2 5}Q1t]) sys.meta_path & FAMo] ZF& 3}<lH. vlg F=E 9t +=
Ax =2 591 9 peAw o] 97 s 8 thg T
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (WE} Z82) 29 . ZAo2 A= ZHa o5, ZAa gAY, Wl FHlaE
Y HES BEUth HEg A o] Al AAE ot FHAE T+ A LS JAYh gFEE9
A A &5 iilaﬁ”‘ Ao 712 TS AFFUTh oA SHFHA e+ A2 ALH
Het FHHAE HE 5 Jdvhe AUt FE AR A A= o]l =77 A8 28 AR 287}
A 2w, WE 2 ﬂﬁﬂio}iﬂ%°ﬂ+ﬂﬁﬂ ERE A 22 27 (logging),
2= ?l'?ﬁ"é-/] *r7]' A A F4, A2E FET 22 02 ZFhod AHHsy T
metaclasses o 4] T XpAM 3 &L 28 4+ 95Ut

method (W A=) &2 vl ol A 7543% S A FH A AAHAY oEYFHERAN TEHH,
I WA= A HA AAF (HE self 2tal E8TH 2 dadA A& dFF5Uh T 2 5 HE

ATz EHAL

method resolution order (WA= AA $4]) WA= 7§ J A= 233
=2 }\c:'4 /‘AigjL]E} 23 EJE]/\E3E1'4 ] o E{;EE}E%
Python 2.3 Method Resolution OrderE X Ut}

module (25) stol® T =9 228 991 FFoE A4, BEL 499 ol A AN ES B o

g AUk BES Q5 X o8 spolH oz zER
574 £ AL

module spec (25 ~29) R EZ RESt e AEHE JXE #- FEES 1 Y+ olF ¥k
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "|A = 274 A & 2ZAL
nmeMH)ﬂ@ﬁﬂ%ﬁﬂ@@?%ﬂﬂiw)%%@aﬂ%NQW%%%EEﬂﬁ-
o

l(if

named tuple (V| Y= F&) “named tuple(H] Y= {FF)” o] gk §o]& FEoAlA A& o] B2 olE
PREE AL JAIAA T S 9= 24 ANA T F U= EE T 14 g 2ol A& Uch

Folup Fe 2ol o /15 E 2 5 dFnh

time.localtime () ¥ os.stat () 7} ¥F&3t 7S 2 E351o], of 2] YA F ol v Y= FZY YT
T t}2 o= sys. float_info YUYt}

>>> sys.float_info[l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

YL FEL YRY SIS A
A e~ o2 Y I= FES VE > 94
collections namedtup e (

FEAAEs ST

namespace (°] =
&7 (WA q
LA REAS AAFULE oA & S0, 5 bulltlDS-open ﬁros.open () % 359 o)&
FZkol ofs YT = 7 32 oW BEO T8 T} =AE TH A T A
NE=AT 82 HeAo 22 ZUth o & £9], random. seed () = ltertools islice ()
2t 2 1 S5 0] ZFZF random I itertools BREO 9 & FEE 2o WEE U}

namespace package (o] % 7t 9471 2)) ©.2) A8 5)7] 25 <) AE| o] 27 7] %534 PEP 420 57 .
o] % B AN AL B A A e SE QI 53] _init__.py o] glome B

57] %) sk THE U

ZE LT HAS.

O

[»
o
B
%)
v
e
Sy
Lo

[» 4
rlr
i
i)
1=
03’.,

z
rlr
G
N
ﬁ
o o
;i
=
3:
mlru
A
N
g
N
I-
L
g

lﬁ ol

Agpﬁ
& 4
_,\L
)
o)
Ruf
H

o Y
rlo
in}
ﬁ
irg
ACh
HU
—LI
el
i)
i
_E
_I\l
i
=2
of
E}‘.’;

o
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nested scope (33 & ._5'_:11) S AYoA HEE AFRFE 58, & Eo], thE a4 YHoA A
gE g2 g5 e HAFES A2 s ISy TSI I =7 EHo2 = 745_‘?}
7, ?J%QZ] gethe Ao FYsok gyt A9 HEE2 7P UFe 2Tz A g

o
FUth npA7HA R, A A4E2 A9 o5 oA 3L FUTH nonlocal & HFZ A5 30
2 A SR,
new-style class (- 2€ld S 2) A F
2. 2719 sho] A M) AL
__getattribute_ (), E& 2 H
< AFg 32 9lola T

AA ol A Pe S
A

object (A7) 4l (1S HEL F) & 27 54 (FIAS) o] BolE RE HoE. E3, BE FaE
S o HEAQ Wol A ZehAg L),

package (3]7]2)) ME RESo|U, AT A CE NE A7 ASS D e ol BE. 7eFor

7)1 A= __path_ AJEZHEZ Y= ol REY YT}
A A7) A ¢ o] B BT I A = HA L.

parameter (7 8) T (B WA) Yool 4 B W Sl A (2 oW AF D) B
A AT o] 2 22 ABE. ThAl B R0 ul a4} A5 Y

"=
o Y X-71 Y = (positional- or—keyword) AA A=A 719

[t el el 12 BA19] mA S, A E Sl oo

’def func (foo, bar=None) :

zAgE A= dAE ARF

AN A foo <} bar:

—‘—r—‘

o Y X-A & (positional-only): | X 22 Al&E = = s
B4 Aolel NS 250/ BAE THAT 150 4@ 5 T o & Eol e
ol A posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :

rN

7| E-A§ (keyword-only): 7|1 EEZ R AFED = = AAE A FULE 7|H=-A-§ w7
Hes ﬂ—/v: oo A FE A & slte] M- ] w4y« E I 2 2| A
Aog 4= FUTh A& £, 2ol A kw_onlyl 2} kw_only2:

def func(arg, *, kw_onlyl, kw_only2):

o 7H-1 2] (var-positional): (F+& w7} =Sof o3 A o v] ol5 o A 2] A=l H3l)
AZD 4 Je 97 AR5 Aeje] AAAE AR FUTE ol A vl RS vl w5 o] Bo
* ool E‘ﬂ/ﬂ oE & dsuth & S thaolA args:

def func(*args, **kwargs):

+ P71 = (arkeyword): (FFE o) 71 95 59] 4314 o] o] Wbo}o1 1 912 Aol Ba)
Asd 5 Jd+= Y MF 719 E AAES A7 YT o= v w7 5= o] 5ol
** 5 Qo] oA FYE = A5t A& 5o A9 Aol A kwargs.
A= AE A AAES At 7| 2GR ot Aol Ay B4 AAES AZT = AFH
Ytk
12t *‘loﬂl S, AR} wf M 4=2] xpol o] Y2+ FAQ A&, inspect .Parameter 2,
function Z, PEP 362% H A Q..
pathentry (B2 QlEZ]) 4= 7|0t 3}Qlt] 7t X E & REEE 37| 930
BShLte] .
path entry finder (7 2 QN E E] s}ol -]) sys.path_hooks o] Q&= &
= Il A, FARA A2 AER B2 RES F= S ¢
AR JAEZ IREEo] FHI}=HAEES

path entry hook (7 2 <l Eﬂ %) sys.path_hook B|2E J=FHENY, EAF 4= dE A =
B eSS dntd A= dE 3l & EHFUTH

=

importlib.abc.PathEntryFinder o v YT
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ol
B
o
R

path based finder (7 2 7|4} u}elt]) 7] ve} 4=
Syt

path-like object (325 A7) 59 A28 A2 ehs A4, F2F AR E A2 hehht st
Ubytes AR o] At} os.PathLike T2 EZS T HSE= AA YY) os.PathLike Z2EF
= APst= AA = os. fspath () T 5 TEMA] str thbytes Y A/2E Frer HIE 5
01"\41‘4— th 4l os.fsdecode () & os.fsencode () & Z+Z str Y bytes 2345 B AZAs=T1)
AHEE 4 55Ut PEP 5192 ‘:‘?Jﬂﬁi Yt

o] 7R A <t PEP‘" gtol A AFUE | BEE AFS A spo] W s T EE

°ﬂ st 2 75 AEste A7 4 Y Uth PEPE A 7] 5ol sk 2Hd 3 71 Ab

ZAE AlFsH oF ﬂ‘% =3

PEPE 72 A28 7152 Adsn EA) tak AR E 99S 5080 sholdel Solat 4

AR EAE TE7] —Hd 712 W AYZ YUt PEP I 2= AR YU E HollA & 75310

W) o Ag £A5 B Aeo] JFuTh

1olH S % shtele], dEE 42 oA BE

PEP =

L

portion (£ ) PEP 420 ol A A 2] 8t A &, o] 2 F 7} 5] 7] 2| of] o] u}x] 8k= 3hLte] T el el 2l o] So] gl
Sh S 0] 413 Gip Aol AFH £ AT b,

positional argument (2] 2] 21z} <12} & B A Q.

provisional API (24 API) 74 API+= R & glo|HE g9 »

KR AR A KR A
230 G AeAchd 47 S ol 25 A G .
29 AR AouhA = S AT — APIE 357 Aol A o5
WAH Ao dojd AYYth

k

AA APII A 2 A%, 717 3840 f79 7 g WAL AT £ o o ARUr)- RE
g 2A S tsl 37 53 é%%ﬂﬂ%ﬂ%%%iﬁ%E%AEﬂi@%wﬂ
7 Eo LR R A o Fol B A P BAT 5 YES

o] Aa= EF gholH vt 23 A7 SOk e
=Yt o 2HA 8 U &2 PEP 411% Hd gyt

provisional package (24 3]7]x]) FA API S HA 8.

Python 3000 (z}0]% 3000) s}l 3.x whaz 2ple] E v (WA 32 wiz7F i wjef o] o]op7 | AJHof ¥
S0 o] Folth) ol A “Py3k” & o] 27| % Tt

Pythonic (s}o] IThe) TheE Qo] Sol 4 AR IS A TEES FRSE th4), vhel A <
of ol ] 7§ AF5 AHE| & ol ] AE-S 7ol et ool t]of i} IE £ 7). o & Fol, sto] Ao
N AF At o]t 9L for BS AHSAA o HHEY BE 4z 2Y5E AYYT) ThE B
Aofol = o] el T PO YomE, shol Ao A% e AFEL A £4 72 EE
AHgat71= ek

for i in range(len(food)):
print (food[i])

o 253 sbol Mk W2 o) F5Uth

for piece in food:
print (piece)

qualified name (13 % o] 2) REQ AG AFZoA BE AYH Fe o, T, vlA T o)l2=
“HAERPE HAAFE= For FEH o] F. PEP 3155 Oﬂ/ﬂ AoF Ut H 39 ot FHA 2o F+
o], A3t ol 52 *1']94 ol ZH Utk

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname_

(Th5 sTeTATol A1)
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>>> C.D.meth._qgualname___

REES 7lE) 7| =0 AR E o, A AHIH o) = (fully qualtﬁed name) < R E R 37| A EES
XM EEZ /M= Hog B9 o] ugyrth & 59, email .mime .text.

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (3= 3142) A o) tfdk F =z 4. AR FxR 3570082 oA H, w2 7} vt
AU T2 5% 242 dud o2 shola =) w3 A @AW, Pyion 7| A4
L499Yth sys BEEL EA AA 9 IR 345 E8]F = getrefcount () = AY gt}

kel

regular package (A 7| A]) __init__.py 39S £33= A E 29 22 AF5F <l 97| A.

ol T I A = EA L.

_slots_ Ze 2 g Re) A, AaEs o B RESS A9 S vY Adety dads €A
O A S o) E B Go BotE B, 6] S S o] Fe e & o A
AHE717 5 Zhehe e WolehA, W E o] AT 38 e 1A Be 2ol daTATt gl

E93 A2 AAFE= Aol EHUL

sequence (A]|dA) _ getitem_ () EFT HATE E3] A4 AdAE AL HH}% 24 AN2E A Y
1, A A2 do|2 EHJRE_ len () HAEE = Ax
Ugsl B, 1ist, str, tuple, bytes 7} A5 YT} dict =3 getltem () 3’4— len_
< Z]%?'F}X] O, 23] of] A thAl o8] 1 715 AME S i Eoll Al AT ol et w8
FEohs A0 Folsor

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

yond just _ _getitem__ () and __len__ (), adding count (), index (), contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the set
of strings { 'r', 'd'}. See comprehensions.

single dispatch (A2 T A %)) 78 o] shuhe] ozpe] ol 7| 2314 AR = A2 g2 a2

slice (&2lo]x) HEF A[Ax o HE X33t A Selolae AE A2THE F79
FUth variable_name[1:3:5] A&, [] ¢tollA & 7 A E ZEC 2 28T
ME23gE)Z7HS YRFo= sllce AANE AU

special method (5= H| A &) slo]H o] Fof o A4t TlAl 22, A3t EAHOZ TE5 = v A
Z oA uAEE F A BEE AFET TuE o] 52 21 JF Ut 54 v A =+ specialnames
of 242 WA Yyt

statement (£73) 32 23 E (Z =9 “BF(block)”) & FASE= FEYUTE 28 294 o) AY

Y =S ALL = oY 7R 2R E 29 Y Ytk 718 if, while, for.

£

=
text encoding (| AE 217 Y) FUIE EXE S ulo]EER 2 FAYs= 7,
text file (]2 E 9}9) str AA & & ‘—t— atd A, 5, G2E 312 AA R vlo]E A&
ol A E YL Aok €t o5 & A% Aol gilth dAE e 2t HaE ne
('rrEew)24d Y, sys. stdln sys.stdout, io. StrlngIO-/] OIAHAE S 4 IS5

Ut

ol 2R A & 92 & 5 Qe e Aol el A o]y 5 £ BESA L,
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triple-quoted string (35 wh & € F2Hg) whax () U203 C) Al N2 SR 414, 19
W2 E bz B Bxdel g *dﬂ” A RE o3 71A] o] ol M & BT 3l
SUth olaA o)z H 7] oF2 A2uha3
EAE 24 da= oy ol 248 5 3

type () shold AA o] 2 220 old T/ AAAAE
AR HL_ class. AEFHEZ INAE F QA

type alias (3 ol d2]o]2) F<S A E A} \qm—a—}oq 115 o] ] = =
P odelojas @ JEE deFete ul 8T ol E 9

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

o= 2ol o ¢7] 44 we 5 dsdth

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

o] 7152 AH3lE= typing T} PEP 4845 2 =% ]‘/‘ﬂd-'—

type hint (& 3 E) W, S~ oEHE 2 g v 7 1k 7kl 7| E = & A sk o] =
H o] A
g Sl E= A Algolw stol ol A FA|E A= F Ut A F A Y BA o {8350
i)

U
A W4T At A We, S o=
%

0] 715< A Y3l typing I PEP 4845 2 31A|

universal newlines (FUWAd & 97]) v} 2L AL
Aok B = Y2 7H6“ B2 B \n', V5= e '\r\n', A AN EA T \r
Z 714 Q1 AFgof] B3fA = bytes.splitlines () ®ylo HE}PEP 278 9} PEP 3116 = R A 2.

2l HES of kg o] 4.

o) gog s, HAE ~2EY Y

m{n

—|—‘

variable annotation (4= o] - Ef|o] H) M T = FE 2 o E
M Es Zes o s R Ee ool AL Tl B e Ae ATk
class C:
field: 'annotation'

W4 olwEo| e AuA o o dER ASPUTH o8 Sol, o Mt int 2 AL AR

gy

count: int = 0

A o], H o] d T2 A annassign ol A 2 8 @ Tk
o] 7|52 AWk & ol =H o] A, PEP 484 ¥ PEP 5262 =514 2.

o0 NG A} $§ TR AP0l B A 2H
e 37 LOWA, shol A W 3714
S EEEER:EERE T

AN
=
virtual environment (7}4} 7)) =

ML Z2 RS 52
Es]—f AL 755k 3=

o 4 A3y = Th2 sho]
2 xS AL Qo]

=2 &

-

venv &= E.}\-"J_L
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SZEAADOE Boj AFel. ol ] 14 1A vl = 2= Aot
2 4Bk
21012 o] 3} 531 AH§SHE o] g o]

27} 2o o] = 3
Zen of Python (3} o] Al) u}o] 4 t]x
AUtk o] B2 o oty =2

virtual machine (7}4 7] 4) £
Fol ]9l Astso] B2 oy,
ZEO A “import this” & YJ#3H EJYr}
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APPENDIX B

O] dHAOf 25}0q

o] A ™ A= reStructuredText Ao Al RES 01X A0 2, sho]H AYAE Sl 53] A2 A A 87
9l Sphinx & A& 5 Yt}

A Aol E AT EA Y N2 sfo] W ALA o mh A = A 0 2 A B AR =8 Ayt 7] o 8
Athd, Zro] R ol th 3k A B = reporting-bugs | ©] A1 & il 75‘]' AA 2. 22 AL S AP A Al
It

& B4 B2 ZAE =d Y th
o Fred L. Drake, Jr., 98] o)W A A =2 3ol 24 xjo] A} W2 ZHl = 9] 27}

ﬂl

l—J

« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

« Fredrik Lundh, 72| Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o] ] o] & L ¢l &5 Ut

1w~

Aol 71l FFUth 7o Ake] RE A Q)
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appeENDIX G

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

glo] W& ABCEl= 91 o] o] T A 2} 2 4] v g 2= ¢] Stichting Mathematisch Centrum (CWI, https:/www.cwi.nl/
ZFZ) 2] Guido van Rossum o]l 2] 3l 1990 dt)] Zdlof] tE o A G T Sho| Ao+ T2 A HE w2 53
o] Z3t= 1A 9k, Guido+= Tho] K o] =8 A A= o} Ql5th

19954, Guido+= Virginia 2] Reston ]| 31+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ Frz) o A sho] W ZQ& AL L, o] oA oA WAL AZE O] E EAYUSFUTH
20003 59, Guido2} s}o] A 34l 7] El -2 BeOpen.com & 2 % 7] 4] BeOpen PythonLabs B & FA A5
Yt} 22 3 104, PythonLabs B -2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) 2
A5 YTH 2001 3, 5ho] A A = E 9 o] A &H(PSF, https://www.python.org/psf/ #F2) o] A Y= A5t}
o] &A= stol M HA A A AiAS Aot s 5835 AYHE v F 8 24 YUt Zope Corporation-&

PSFo] 391 3919 Th,

RE glo] W vl ZH-E F 22F YUt (F7] 22 A 2o tha A= https://opensource.org/S 2314
AlR). dArd o B, f BHE (AT AR = obd Yt spo]# w222 GPLY 3 Uth; ofef o] &+
o}k Ml =S 2243 AY Yt

Bl=oF | oM e 2 | 5 AR} GPL 387

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 |12 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

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes

2.2 o] Ak 2.1.1 2001-& #] | PSF yes

Fi: GPLY s8dAvE A2 78 7FGPLE stold g v zdkE s st & S5y EE
gpol gholAla= GPLH 2] of 2o WS 37/ 422 WA G A vdS iz 5 A
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Ut} GPL 8 gho] Al A= 5lo] W} GPL Sfoll &t H T2 A nEYo] S 23a 4 g A It o
A5 197 FUTh

Guido®) A £ 5}oll o] W EE 715317 BE BL 9% 4ARAAS A =P,

C.2 TIO|40l HMASHHLE AFRSH7| $I5H 0| ofzt

glo] W A= E g o] 2} AW A= PSF License Agreement©l] Whe} glo] Al 7} o Ut}

gho] A 3.8.6 5 E], DA oA, 2] ¥ 7)€} 3 == PSF License Agreement 2} Zero-Clause BSD license©))
ke o] F gho] AT Hoj gy

vhol Ao F3E IR AZE ool & thE gholAlAart AgH Ut gholAdlas sl ghol Al 3l 33)
=3 A Ydgyrch o]y st ol Adlae] ESASH 552 23 E Az e ofof sk glo] Al g
S5 TR L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.8.20 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 3.8.20 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

(Th5 slTeTATol AI%)
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Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

(ThS slTeTATol A1)
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with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
ek 3eo 7Rt F=ES 243Utk b2 dd T2 A4S Iz 70 AYdth

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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socket R EL getaddrinfo () & getnameinfo () &4E ARt} o] &-& WIDE Project, http:

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 H|S7| &3 MH|A

asynchat ¥ asyncore &2 b33 2 Y AHgHE 233t

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3. Z3E 2ZE|0{oll it 2foldla K 52l
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C.34 37| |

http.cookies RES T} 28 59 A3 TR

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

o 2e 39 ARE THFYT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 2! UUdecode &t

uu BES e 22 7o AR 23U h

ol

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ¥4 ZZ2A|X &

xmlrpe.client REE The T 22 29 A3 gk

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. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll REL 0he 3 28 79| 4GS ZFFUTh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE S kqueue QB3] o] 20 Al the o) 2& 9 A EFFY o

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

34 Python/pyhash. ¢ o+ Dan Bernstein®] SipHash24 €17 2] = 2] Marek Majkowski 2] & o] 3 35| of
U Th o 7ol & e 22 -go] £ o] Uz vk

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double %} A4 712] HES 938 C &4 dtoa &} strtod S A F o= 3L Python/dtoa c = 3
http://www.netlib.org/fp/ o] A A& 4= 9= David M. Gay 2] Z+-2 o] &2] 5} d oj| A s} = 25 Y T} 2009
d3g 160l B2 Y& spdof = th3 22 A2 ¥ 2ol *ﬂc FA7F 2FE ] JdF YT

/****************************************************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

[=1

(@]
w
Hl
]

ri

AT ES|o{ol cHst 2lo|MA RS2l 243



http://www.netlib.org/fp/

The Python/C API, £A| B{Z 3.8.20

C.3.12 OpenSSL

R & hashlib, posix, ssl, crypt = G AAT AT 5 A B F7He] A5 S 93
2ol ¥ 2] 2] 2 AR 3T w3k, A% 991 W 0S X ho] W A x| L2 1#WL OpenSSL 2ho] B
2T FJonz o7]d OPGHSSL glol Al AHEL S 23y o)

OpenSSL
2 AR g

£

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of

the OpenSSL License and the original SSLeay license apply to the toolkit.

See below for the actual license texts. Actually both licenses are BSD-style

Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)

endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I S T

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

ERE T R A B N S N S N S S SN S N S N SN T IS S S S N S S S i T T N S R S N S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat &2 W & ——yith-system-expat & FA 34 &= S 34 expat &2 AFE S AL

sho] =gy ok

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
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 &F2 W& ——with-system-1ibffi & 74 3}X] ¢k o, 284 libfli &2 AR S ALS

shof M=k

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

(ThS sleTATol A1)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

21ib 232 A2 "o A RAE zdib W o] 1R o5 o) W] A8E 5 Qow, EIE zlib 42
g A-gShol e U th

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 & A}25 = 3 A] H o] 29 3L cfuhash T2 A EE 7|Hlo 72 Sh T}

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

(Th5 slTeTATol A1)
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal RE2 Y =& ——with-system-libmpdec & 74 3}A] &= S, Z 35 libmpdec 42~ AR
2 Aol W=tk

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 EH|AE ARIE

test I 7| XS CI4N2.0 HIAE A9 E (Lib/test/xmltestdata/c14n-20/)+ W3C § AFO] E https:

[ Iwww.w3.0rg/ TR/xml-cl4n2-testcases/ | A] 7} ko w 3-& BSD gho] Al 3}of| vl = Ut}
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

« Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.
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« Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
“AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.
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sho] 3} o] WA E:
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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asynchronous iterator (H]% 7] o] d| o] H),
218
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BDFL, 218
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(see buffer protocol), 67
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bytes
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SiE g, 57
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callback (&), 219
calloc (), 167
Capsule
), 126
C-contiguous, 70,219
class (E# ), 219
class variable (E3 2 WS, 219
classmethod
SN 24, 178
cleanup functions, 39
close () (in module os), 146
CO_FUTURE_DIVISION (C ¥%), 19
code object, 115
coercion (Zo]A), 219
compile
SN E A, 41
complex number
M|, 82
complex number (B49),219
context manager (AYAE #E A}, 219
context variable (AYAE W4, 219
contiguous, 70
contiguous (9<), 219
copyright (in module sys), 138
coroutine (ZF¥), 219
coroutine function (ZFHE &), 219
CPython, 219
create_module (C &<), 120

D

decorator (d Z & ] ¥]), 219
descrgetfunc (C dl o] & 4]), 209
descriptor ({23 HH), 220

descrsetfunc (C o] ¥ & 4]), 209
destructor (C ©| o] ¥ & 4]), 208
dictionary

2, 108
dictionary (944 &), 220
dictionary comprehension, 220
dictionary view (944 g 1), 220
divmod

HE B4, 6l
docstring (52EH), 220
duck-typing (8 E}o]), 220

E

EAFP, 220

EOFError (built-in exception), 116
exc_info () (in module sys), 9
exec_module (C &%), 120
exec_prefix, 4

executable (in module sys), 138

exit (), 39

expression (& 4), 220
extension module (& 2 E), 220

F
f-string (FEAFE), 220
file

A, 116
file object (3¢ AA), 220
file-like object (3}¥F AA)), 220
finder (3¢19), 221
float

SiE w4, 63
floating point

A, 81
floor division (A4 Y4, 221
Fortran contiguous, 70,219
free (), 167
freefunc (CHl o] ¥ & 4), 209
freeze utility,42
frozenset

A, 1L
function

WA, 112
function (&), 221
function annotation (&4

G

garbage collection (7}H] A =7), 221

generator, 221

generator (A4 ¥l o] ), 221

generator expression, 221

generator expression (AU o]E & 2],
221

generator
221

generic function (Y& ), 221

getattrfunc (CH o ¥ &4]), 209

getattrofunc (CH o ¥ &4]), 209

LH o] A), 221

iterator (Alv g o] g o] Eld o),
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getbufferproc (C gl o] &4]), 209

getiterfunc (CH°lH & 4]), 209

GIL, 221

global interpreter lock, 140

global interpreter lock (A Qg =ZgH
2,222

Fl

hash

=g gk 4,59, 190
hash-based pyc (G| A] 713k pyo), 222
hashable (3]A] 7}s), 222
hashfunc (C Hl o] & & 4]), 209

IDLE, 222
immutable (£4), 222
import path (YEE A =),222
importer (Y 2H), 222
importing (Y £¥), 222
incr_item(),9, 10
initproc (C HlolE & 4]), 209
inquiry (C Ho] ¥ & 4)), 213
instancemethod

M=, 113
int

I EA, 63
integer

A, 78
interactive (t)3}8), 222
interpreted (QIE Z B g X), 222
interpreter lock, 140
interpreter shutdown (AEZZEH £7),222
iterable (o] #E), 222
iterator (°] € & o] ), 223
iternextfunc (C ¥l o] g & 4]), 209

K

key function (7] &), 223
KeyboardInterrupt (built-in exception), 29
keyword argument (7] ¥E= 12}, 223

L

lambda (2T}, 223
LBYL, 223
len
i 24, 60, 63,65, 107, 110, 112
lenfunc (C H o] E] & 41), 209
list
A, 107
list (8]2E),223
list comprehension (B]2~E #HZ23A), 223
loader (2H), 223
lock, interpreter, 140
long integer
AL 78
LONG_MAX, 79

M
magic

method, 223
magic method (W3] WA =), 223
main (), 137, 139
malloc (), 167
mapping

2, 108
mapping (7] ), 223
memoryview

A, 124
meta path finder (WE} A2 1}91H), 224
metaclass (WE F ), 224
METH_CLASS (WZ ¥<), 178
METH_COEXIST (W& ¥5), 178
METH_FASTCALL (W7 ¥4, 177
METH_NOARGS (W7 ), 178
METH_O (W3 <), 178
METH_STATIC (W& ¥<), 178
METH_VARARGS (W7 W), 177
method

magic, 223

special, 227

A, 114
method (WA &), 224
method resolution order (WAXE AA £A),

224

MethodType (in module types), 112, 114
module

search path, 11, 136, 138

A, 117
module (&), 224
module spec (BRE 2H),224
modules (in module sys), 39, 136
ModuleType (in module types), 117
MRO, 224
mutable (7}WH), 224

N

named tuple (VY= F=), 224
namespace (0] & =71, 224
namespace package (0] &7t 9] 7] A]), 224
nested scope (FFH 27 32),225
new-style class (F2EY F32), 225
newfunc (C g o] E] & 4]), 209
None

A, 78
numeric

A, 78

O

object

code, 115
object (AA), 225
objobjargproc (CH o] &4]), 209
objobjproc (C Ul o] E & 4)), 209
OverflowError (built-in exception), 79, 80
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P

package (3] 7] A)), 225
package variable

_all_ ,39
parameter (W7} W), 225
PATH, 11
path

module search, 11, 136, 138
path (in module sys), 11, 136, 138
path based finder (FZ 7|4 3}2H), 226
path entry (4= dE2]), 225

path entry finder (A& AEZ] 3}9ld), 225

path entry hook (AZ dEg %),225
path-like object (AZF AA), 226
PEP, 226
platform (in module sys), 138
portion (3Z£A4), 226
positional argument ($]X] €12}, 226
pow

g A, 61,62
prefix, 4
provisional API (A API), 226
provisional package (FFA 3}7]A]), 226
Py_ABS (CHW|Z2),4
Py_AddPendingCall (C &), 147
Py_AddPendingCall (), 147
Py_AtExit (C &), 39
Py_BEGIN_ALLOW_THREADS, 140
Py_BEGIN_ALLOW_THREADS (C W§ 3 &), 143
Py_BLOCK_THREADS (C W] 3 &), 143
Py_buffer (CH|o]E &4, 68
Py _buffer.buf (C ¥y W), 68
Py_buffer.format (C W M), 68
Py_buffer.internal (C ¥ W), 69
Py_buffer.itemsize (C H@H W), 68
Py_buffer.len (C ¥WH W), 68
Py_buffer.ndim (C ®@H H), 68
Py_buffer.obj (C Wy W), 68
Py_buffer.readonly (C¥H W), 68
Py_buffer.shape (C ¥H HZ$), 68
Py_buffer.strides (C ¥ W), 69
Py_buffer.suboffsets (C @H ), 69
Py_Buildvalue (C &), 50
Py_BytesMain (C &), 15
Py_BytesWarningFlag (C ), 134
Py_CHARMASK (C |3 &), 4
Py_CLEAR (C ¥), 21
Py_CompileString (C &%), 18
Py_CompileString(), 19
Py_CompileStringExFlags (C g<), 18
Py_CompileStringFlags (C &), 18
Py_CompileStringObject (C &), 18
Py_complex (C H| o] & & 4), 82
Py_DebugFlag (C <), 134
Py_DecodeLocale (C &), 36
Py_DECREF (C §+), 21
Py_DECREF (), 6
Py_DEPRECATED (C"j3Z &), 5

Py_DontWriteBytecodeFlag (C %), 134
Py_Ellipsis (C ), 124
Py_EncodeLocale (C &), 37
Py_END_ALLOW_THREADS, 140
Py_END_ALLOW_THREADS(C1m51§H,143
Py_EndInterpreter (C &%), 146
Py_EnterRecursiveCall (C &%), 31
Py_eval_input (C¥4), 19

Py_Exit (C &<, 39
Py_ExitStatusException (C &), 153
Py_False (C ¥4), 81

Py_FatalError (C &), 39
Py_FatalError (), 139
Py_FdIsInteractive (C g<), 35
Py_file_input (C¥%), 19
Py_Finalize (C &%), 136
Py_FinalizeEx (C &%), 136
Py_FinalizeEx (), 39, 136, 146
Py_FrozenFlag (C ¥4), 134
Py_GetBuildInfo (C <), 138
Py_GetCompiler (C ), 138
Py_GetCopyright (C &%), 138
Py_GETENV (C "]l 32 &), 5
Py_GetExecPrefix (C &%), 137
Py_GetExecPrefix (), 11

Py_GetPath (C g<), 138
Py_GetPath (), 11,137, 138
Py_GetPlatform (C &), 138
Py_GetPrefix (C &%), 137
Py_GetPrefix (), 11
Py_GetProgramFullPath (C &), 138
Py_GetProgramFullPath (), 11
Py_GetProgramName (C &), 137
Py_GetPythonHome (C &4), 139
Py_GetVersion (C &%), 138
Py_HashRandomizationFlag (C <), 134
Py_IgnoreEnvironmentFlag (C W), 134
Py_INCREF (C &), 21

Py_INCREF (), 6

Py_Initialize (C &%), 136
Py_Initialize(), 11,137,146
Py_InitializeEx (C &%), 136
Py_InitializeFromConfig (C &), 160
Py_InspectFlag (C W), 134
Py_InteractiveFlag (C W), 135
Py_IsInitialized (C &%), 136
Py_IsInitialized(), 11
Py_IsolatedFlag (C®<), 135
Py_LeaveRecursiveCall (C &%), 31

Py_LegacyWindowsFSEncodingFlag (C ¥ 4),

135
Py_LegacyWindowsStdioFlag (C <), 135
Py_Main (C &), 15
Py_MAX (CUl3 &), 4
Py_MEMBER_SIZE (CU|3 &), 4
Py_MIN (CWl32),4
Py_mod_create (C W3 &), 120
Py_mod_exec (C W| 3 &), 120
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Py_NewInterpreter (C &), 145

Py_None (C %), 78

Py_NoSiteFlag (C ¥%), 135

Py_NotImplemented (C ), 55

Py_NoUserSiteDirectory (C¥H4), 135

Py_OptimizeFlag (C %), 135

Py_PreInitialize (C &%), 155

Py_PrelInitializeFromArgs (C &%), 155

Py_PrelInitializeFromBytesArgs (C &),
155

Py_PRINT_RAW, 116

Py_QuietFlag (C ¥<), 135

Py_REFCNT (C W] 3 &), 176

Py_ReprEnter (C &), 31

Py_ReprLeave (C &), 32

Py_RETURN_FALSE (C "= &), 81

Py_RETURN_NONE (C " 2 &), 78

Py_RETURN_NOTIMPLEMENTED (C "] 2 &), 55

Py_RETURN_RICHCOMPARE (C W] 3 &), 196

Py_RETURN_TRUE (C "} 32 &), 81

Py_RunMain (C &), 164

Py_SetPath (C &), 138

Py_SetPath (), 138

Py_SetProgramName (C &%), 137

Py_SetProgramName (), 11, 136138

Py_SetPythonHome (C &), 139

Py_SetStandardStreamEncoding (C & ),
137

Py_single_input (C %), 19

Py_SIZE (CUW=Z &), 176

PY_SSIZE_T_MAX, 80

Py_STRINGIFY (CPl3E), 4

Py_TPFLAGS_BASE_EXC_SUBCLASS (W& ¥4),
194

Py_TPFLAGS_BASETYPE (W73 <), 192

Py_TPFLAGS_BYTES_SUBCLASS (W& W), 193

Py_TPFLAGS_DEFAULT (W% W), 193

Py_TPFLAGS_DICT_SUBCLASS (W& <), 194

Py_TPFLAGS_HAVE_FINALIZE (W& ¥, 194

Py_TPFLAGS_HAVE_GC (W% ¥), 193

Py_TPFLAGS_HEAPTYPE (W7 ¥ ), 192

Py_TPFLAGS_LIST_SUBCLASS (U7 ¥H<4), 193

Py_TPFLAGS_LONG_SUBCLASS (W% ¥H4), 193

Py_TPFLAGS_METHOD_DESCRIPTOR (W& ¥4),
193

Py_TPFLAGS_READY (W& ¥4), 193

Py_TPFLAGS_READYING (W& <), 193

Py_TPFLAGS_TUPLE_SUBCLASS (WX ¥<), 193

Py_TPFLAGS_TYPE_SUBCLASS (W& <), 194

Py_TPFLAGS_UNICODE_SUBCLASS (W Z& W),
194

Py_tracefunc (CHo|H & 4]), 147

Py_True (C H<), 81

Py_tss_NEEDS_INIT (C "l =2 &), 149

Py_tss_t (CH|oE & 4], 149

Py_TYPE (CUW|=Z &), 176

Py_UCS1 (CH| ol ¥ & 4]), 86

Py_UCs2 (CHl o] E & 4)), 86

Py_UCS4 (CHl o] ¥ & 4]), 86
Py_UNBLOCK_THREADS (C W2 &), 143
Py_UnbufferedsStdioFlag (C %), 135
Py_UNICODE (C Hl o] & & 4]), 86
Py_UNICODE_IS_HIGH_SURROGATE (C w3 &),
90
Py_UNICODE_IS_LOW_SURROGATE
90
Py_UNICODE_IS_SURROGATE (C W3 &), 90
Py_UNICODE_ISALNUM (C &), 89
Py_UNICODE_ISALPHA (C &), 89
Py_UNICODE_ISDECIMAL (C &), 89
Py_UNICODE_ISDIGIT (C &), 89
Py_UNICODE_ISLINEBREAK (C &), 89
Py_UNICODE_ISLOWER (C &), 89
Py_UNICODE_ISNUMERIC (C <), 89
Py_UNICODE_ISPRINTABLE (C &), 89
Py_UNICODE_ISSPACE (C &), 89
Py_UNICODE_ISTITLE (C &), 89
Py_UNICODE_ISUPPER (C <), 89
Py_UNICODE_JOIN_SURROGATES (C "= &), 90
Py_UNICODE_TODECIMAL (C &), 89
Py_UNICODE_TODIGIT (C &), 89
Py_UNICODE_TOLOWER (C &), 89
Py_UNICODE_TONUMERIC (C &), 89
Py_UNICODE_TOTITLE (C <), 89
Py_UNICODE_TOUPPER (C &), 89
Py_UNREACHABLE (C ]2 &), 4
Py_UNUSED (CW| =2 &), 5
Py_VaBuildvalue (C &), 51
PY_VECTORCALL_ARGUMENTS_OFFSET (C "j =
2),59
Py_VerboseFlag (C ¥5), 135
Py_VISIT (C &), 213
Py_XDECREF (C <), 21
Py_XDECREF (), 10
Py_XINCREF (C g<), 21
PyAnySet_Check (C &), 111
PyAnySet_CheckExact (C &), 111
PyArg_Parse (C &%), 49
PyArg_ParseTuple (C ), 48
PyArg_ParseTupleAndKeywords (C ), 48
PyArg_UnpackTuple (C &), 49
PyArg ValidateKeywordArguments (C &),
49
PyArg_VaParse (C &), 48
PyArg_VaParseTupleAndKeywords (C &
49
PyASCIIObject (CHlolE &Al), 86
PyAsyncMethods (C © o] ¥ & 41), 208
PyAsyncMethods.am_aiter (C WH W), 208
PyAsyncMethods.am_anext (C ®H W), 208
PyAsyncMethods.am_await (C ®8 H), 208
PyBool_Check (C &%), 81
PyBool_FromLong (C &), 81
PyBUF_ANY_CONTIGUOUS (C w3 Z), 70
PyBUF_C_CONTIGUOUS (CH|=Z &), 70
PyBUF_CONTIG (C®ja &), 71
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PyBUF_CONTIG_RO (C UHE’.E), 71
PyBUF_F_CONTIGUOUS (C |32 &), 70
PyBUF_FORMAT (C "] =2 &), 69
PyBUF_FULL (CW| 2 &), 71
PyBUF_FULL_RO (C®j=Z &), 71
PyBUF_INDIRECT (C UHE’.E), 70
PyBUF_ND (C "l =2 &), 70
PyBUF_RECORDS (C "} =2 &), 71
PyBUF_RECORDS_RO (C Wi = &), 71
PyBUF_SIMPLE (C "l 3 &), 70
PyBUF_STRIDED (C "l =2 &), 71
PyBUF_STRIDED_RO (C UHE’.E), 71
PyBUF_STRIDES (C "] =2 &), 70
PyBUF_WRITABLE (C W32 &), 69
PyBuffer_FillContiguousStrides (C <),
73
PyBuffer_ FillInfo (C &%), 73
PyBuffer_FromContiguous (C &), 73
PyBuffer_GetPointer (C &), 73
PyBuffer_IsContiguous (C &), 72
PyBuffer_Release (C &), 72
PyBuffer_SizeFromFormat (C &), 72
PyBuffer_ToContiguous (C &%), 73
PyBufferProcs, 67
PyBufferProcs (C H o] E & 2l), 207
PyBufferProcs.bf_getbuffer (C W1 W),
207
PyBufferProcs.bf_releasebuffer (C ¥ B
), 207
PyByteArray_ AS_STRING (C &), 86
PyByteArray_ AsString (C &), 86
PyByteArray_Check (C <), 85
PyByteArray_CheckExact (C &), 85
PyByteArray_Concat (C &), 85
PyByteArray_FromObject (C &), 85
PyByteArray_FromStringAndSize (C &
85
PyByteArray_GET_SIZE (C &%), 86
PyByteArray_Resize (C &), 86
PyByteArray_Size (C &%), 85
PyByteArray_Type (C HF), 85
PyByteArrayObiject (C Hl o] ¥ & 4]), 85
PyBytes_AS_STRING (C &%), 84
PyBytes_AsString (C &), 84
PyBytes_AsStringAndSize (C &), 84
PyBytes_Check (C &), 83
PyBytes_CheckExact (C g<), 83
PyBytes_Concat (C <), 85
PyBytes_ConcatAndDel (C &%), 85
PyBytes_FromFormat (C e), 84
PyBytes_FromFormatV (C &), 84
PyBytes_FromObject (C &), 84
PyBytes_FromString (C g), 84
PyBytes_FromStringAndSize (C &%), 84
PyBytes_GET_SIZE (C &), 84
PyBytes_Size (C &), 84
PyBytes_Type (C W), 83
PyBytesObject (CH o] g & 4l), 83

T))

PyCallable_Check (C &%), 57
PyCallIter_Check (C &%), 122
PyCalllter_ New (C ), 122
PyCallIter_Type (C W), 122
PyCapsule (C Hl o] 3 4]), 126
PyCapsule_CheckExact (C &%), 126
PyCapsule_Destructor (CH o] &24]), 126
PyCapsule_GetContext (C &), 127
PyCapsule_GetDestructor (C &), 127
PyCapsule_GetName (C &), 127
PyCapsule_GetPointer (C &%),
PyCapsule_Import (C &), 127
PyCapsule_IsValid (C g), 127
PyCapsule_New (C &), 126
PyCapsule_SetContext (C &), 127
PyCapsule_SetDestructor (C &), 127
PyCapsule_SetName (C g), 127
PyCapsule_SetPointer (C &%), 127
PyCell_Check (C &%), 114
PyCell_GET (C &), 115
PyCell_Get (C <), 115
PyCell_New (C &), 114
PyCell_SET (C¥4), 115
PyCell_Set (C &), 115
PyCell_Type (C ), 114
PyCellObject (CHlolE &4, 114
PyCFunction (CH| o] ¥ &), 177
PyCFunctionWithKeywords (C ©] o] & 3 4],
177
PyCode_Check (C &%), 115
PyCode_GetNumFree (C &), 115
PyCode_New (C g<), 115
PyCode_NewEmpty (C &), 115
PyCode_NewWithPosOnlyArgs (C &), 115
PyCode_Type (C ), 115
PyCodec_BackslashReplaceErrors (C & 5+,
54
PyCodec_Decode (C &), 53
PyCodec_Decoder (C &), 54
PyCodec_Encode (C ), 53
PyCodec_Encoder (C 8), 54
PyCodec_IgnoreErrors (C &), 54
PyCodec_IncrementalDecoder (C &%), 54
PyCodec_IncrementalEncoder (C &), 54
PyCodec_KnownEncoding (C <), 53
PyCodec_LookupError (C &), 54
PyCodec_NameReplaceErrors (C $), 54
PyCodec_Register (C &), 53
PyCodec_RegisterError (C &%), 54
PyCodec_ReplaceErrors (C &%), 54
PyCodec_StreamReader (C &), 54
PyCodec_Streamiriter (C &), 54
PyCodec_StrictErrors (C &), 54
PyCodec_XMLCharRefReplaceErrors (C &
), 54
PyCodeObiject (C H ¥ &4]), 115
PyCompactUnicodeObject (C H o] &4]), 86
PyCompilerFlags (CH|°]E &4]), 19
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PyCompilerFlags.cf_feature_version (C
e M
PyCompilerFlags.cf_flags (CHH H), 19
PyComplex_AsCComplex (C &), 83
PyComplex_Check (C &), 83
PyComplex_CheckExact (C &%), 83
PyComplex_FromCComplex (C <), 83
PyComplex_FromDoubles (C &), 83
PyComplex_ImagAsDouble (C &), 83
PyComplex_RealAsDouble (C &), 83
PyComplex_Type (C W), 83
PyComplexObject (C t o] & & Al), 83
PyConfig (CH| o] ¥ &4]), 156
PyConfig Clear (C 7,5}—? , 156
PyConfig_InitIsolatedConfig (C <), 156
PyConfig_ InitPythonConfig (C &%), 156
PyConfig_ Read (C &), 156
PyConfig_SetArgv (C &%), 156
PyConfig_SetBytesArgv (C &), 156
PyConfig_SetBytesString (C &), 156
PyConfig_SetString (C <), 156
PyConfig_SetWideStringList (C <), 156
PyConfig.argv (C ¥ ¥5), 157
PyConfig.base_exec_prefix (C Wy W),
157
PyConfig.base_executable (C&W W), 157
PyConfig.base_prefix (C ®H W), 157
PyConfig.buffered_stdio (C 8 W), 157
PyConfig.bytes_warning (C ®H ¥H), 157
PyConfig.check_hash_pycs_mode (C ®8 ¥
), 157
PyConfig.configure_c_stdio (C ®W¥ ),
157
PyConfig.dev_mode (C ®H W), 157
PyConfig.dump_refs (C @¥ W), 157
PyConfig.exec_prefix (C H® W), 157
PyConfig.executable (C @ W), 157
PyConfig.faulthandler (C ®® W), 157
PyConfig.filesystem_encoding (C W1
), 158
PyConfig.filesystem_errors (C W H ),
158
PyConfig.hash_seed (C ¥y W), 158
PyConfig.home (C W& W), 158
PyConfig.import_time (C W H W), 158
PyConfig.inspect (C ®H W), 158
PyConfig.install_signal_handlers (C 9
B W), 158
PyConfig.interactive (C ®H W), 158
PyConfig.isolated (C ®® W), 158
PyConfig.legacy_windows_stdio (C ®¥8 H
), 158
PyConfig.malloc_stats (C¥H W), 158
PyConfig.module_search_paths (C W #® W
), 158
PyConfig.module_search_paths_set (C W
H W), 158

PyConfig.optimization_level (C WH W
44, 158

PyConfig.parse_argv (C @8 ¥4, 159

PyConfig.parser_debug (C W1 W), 159

PyConfig.pathconfig_warnings (C WH ®
), 159

PyConfig.prefix (C W8 ¥H<4), 159
PyConfig.program_name (C ®¥ ¥4), 159
PyConfig.pycache_prefix (C®WH H4), 159
PyConfig.pythonpath_env (C ®H ), 158
PyConfig.quiet (C ® 8 W), 159
PyConfig.run_command (C ®¥ ¥4), 159
PyConfig.run_filename (C W H H), 159
PyConfig.run_module (C @ ¥4, 159
PyConfig.show_alloc_count (C ®H W),
159

PyConfig.show_ref_count (C 8 W), 159
PyConfig.site_import (C ®® W), 159
PyConfig.skip_source_first_line (C ¥
), 159
PyConfig.stdio_encoding (C ®H W), 159
PyConfig.stdio_errors (C W8 W), 159
PyConfig.tracemalloc (C | H M), 159
PyConfig.use_environment (CHH W), 159
PyConfig.use_hash_seed (C ®H W), 158
PyConfig.user_site_directory (C ¥ 8 ¥
), 159
PyConfig.verbose (C ®H W), 159
PyConfig.warnoptions (C ®WH H), 160
PyConfig.write_bytecode (C®H W), 160
PyConfig.xoptions (C ¥ W), 160
PyContext (C Wl o] ¥ §4]), 129
PyContext_CheckExact (C &%), 129
PyContext_ClearFreeList (C &), 129
PyContext_Copy (C &), 129
PyContext_CopyCurrent (C &), 129
PyContext_Enter (C <), 129
PyContext_Exit (C &), 129
PyContext_New (C &), 129
PyContext_Type (C¥HF), 129
PyContextToken (C H o] & &41), 129
PyContextToken_CheckExact (C <), 129
PyContextToken_Type (C H4), 129
PyContextVar (CH o ¥ &4]), 129
PyContextVar_CheckExact (C &), 129
PyContextVar_Get (C &), 129
PyContextVar_New (C &), 129
PyContextVar_Reset (C &), 130
PyContextVar_Set (C &), 130
PyContextVar_Type (C ¥5), 129
PyCoro_CheckExact (C ¢), 128
PyCoro_New (C ¥4, 128
PyCoro_Type (C HS), 128
PyCoroObject (CH|olE §4), 128
PyDate_Check (C &%), 130
PyDate_CheckExact (C &%), 130
PyDate_FromDate (C &), 131
PyDate_FromTimestamp (C &), 132
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PyDateTime_Check (C &%), 130
PyDateTime_CheckExact (C &), 130
PyDateTime_ DATE_GET_FOLD (C ), 132
PyDateTime_DATE_GET_HOUR (C &), 131
PyDateTime_DATE_GET_MICROSECOND (C g
), 131
PyDateTime_DATE_GET_MINUTE (C €<), 131
PyDateTime_ DATE_GET_SECOND (C ), 131
PyDateTime_DELTA_GET_DAYS (C ¥F), 132
PyDateTime_ DELTA_GET_MICROSECONDS (C gt

2
), 132

PyDateTime_ DELTA_GET_SECONDS (C 3 ),
132

PyDateTime_FromDateAndTime (C &), 131
PyDateTime_FromDateAndTimeAndFold (csg
), 131
PyDateTime_FromTimestamp (C &%), 132
PyDateTime_GET_DAY (C &), 131
PyDateTime_GET_MONTH (C &%), 131
PyDateTime_GET_YEAR (C &), 131
PyDateTime TIME_GET_FOLD (C 8<%), 132
PyDateTime TIME_GET HOUR (C &), 132
PyDateTime TIME_GET MICROSECOND (C &
), 132
PyDateTime_TIME_GET_MINUTE (C &), 132
PyDateTime_TIME_GET_SECOND (C $F), 132
PyDateTime_TimeZone_UTC (C ¥H4), 130
PyDelta_Check (C &%), 130
PyDelta_CheckExact (C &), 130
PyDelta_FromDSU (C &), 131
PyDescr_IsData (C g<), 123
PyDescr_NewClassMethod (C <), 123
PyDescr_NewGetSet (C &), 123
PyDescr_NewMember (C &), 123
PyDescr_NewMethod (C &), 123
PyDescr_NewWrapper (C &), 123
PyDict_Check (C &), 108
PyDict_CheckExact (C &%), 108
PyDict_Clear (C &%), 109
PyDict_ClearFreeList (C &%), 111
PyDict_Contains (C &%), 109
PyDict_Copy (C &), 109
PyDict_DelItem (C &), 109
PyDict_DelItemString (C &%), 109
PyDict_GetItem (C &), 109
PyDict_GetItemString (C &%), 109
PyDict_GetItemWithError (C g<), 109
PyDict_TItems (C &), 109
PyDict_Keys (C &%), 109
PyDict_Merge (C &), 110
PyDict_MergeFromSeq2 (C &), 110
PyDict_New (C g<), 108
PyDict_Next (C &), 110
PyDict_SetDefault (C &%), 109
PyDict_SetItem (C &), 109
PyDict_SetItemString (C &%), 109
PyDict_Size (C &), 110
PyDict_Type (C HS), 108

PyDict_Update (C &), 110
PyDict_vValues (C &), 109
PyDictObject (CHl ol §4]), 108
PyDictProxy_New (C ), 108
PyDoc_STR (C W3 &), 5
PyDoc_STRVAR (C W2 &), 5
PyErr_BadArgument (C &%), 24
PyErr_BadInternalCall (C &%), 26
PyErr_CheckSignals (C &), 29
PyErr_Clear (C &), 23
PyErr_Clear (), 9,10
PyErr_ExceptionMatches (C &), 27
PyErr_ExceptionMatches (), 10
PyErr_Fetch (C &), 27
PyErr_Format (C &), 24
PyErr_FormatV (C &), 24
PyErr_GetExcInfo (C &%), 28
PyErr_GivenExceptionMatches (C &), 27
PyErr_NewException (C &), 29
PyErr_NewExceptionWithDoc (C ¥), 29
PyErr_NoMemory (C ), 24
PyErr_NormalizeException (C &%), 28
PyErr_Occurred (C &), 27
PyErr_Occurred(),9
PyErr_Print (C &%), 24
PyErr_PrintEx (C <), 23
PyErr_ResourceWarning (C &%), 27
PyErr_Restore (C &), 27
PyErr_SetExcFromWindowsErr (C &), 25
PyErr_SetExcFromWindowsErrWithFilename
(Ccg<), 25
PyErr_SetExcFromWindowsErrWithFilenameObject
(Cc3), 25
PyErr_SetExcFromWindowsErrWithFilenameObjects
(C &), 25
PyErr_SetExcInfo (C ), 28
PyErr_SetFromErrno (C &), 24
PyErr_SetFromErrnoWithFilename (C &),
25
PyErr_SetFromErrnoWithFilenameObject
(C &), 24
PyErr_ SetFromErrnoWithFilenameObjects
(C &), 25
PyErr_SetFromWindowsErr (C &), 25
PyErr_SetFromWindowsErrWithFilename (C
), 25
PyErr_SetImportError (C &), 25
PyErr_SetImportErrorSubclass (C &), 26
PyErr_SetInterrupt (C &%), 29
PyErr_SetNone (C &), 24
PyErr_SetObject (C &), 24
PyErr_SetString (C ), 24
PyErr_SetString(),9
PyErr_SyntaxLocation (C &%), 26
PyErr_SyntaxLocationEx (C &), 26
PyErr_SyntaxLocationObject (C ¥), 26
PyErr_WarnEx (C &), 26
PyErr_WarnExplicit (C &), 26
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PyErr_WarnExplicitObject (C &%), 26
PyErr_WarnFormat (C &%), 27
PyErr_WriteUnraisable (C &%), 24
PyEval_AcquireLock (C &), 145
PyEval_AcquireThread (C &), 144
PyEval_AcquireThread(), 142
PyEval_EvalCode (C &), 18
PyEval_EvalCodeEx (C &), 18
PyEval_EvalFrame (C &), 18
PyEval_EvalFrameEx (C 3 —’,\—) 18
PyEval_GetBuiltins (C &), 53
PyEval_GetFrame (C &), 53
PyEval_GetFuncDesc (C g), 53
PyEval_GetFuncName (C g<), 53
PyEval_GetGlobals (C &), 53
PyEval_GetLocals (C &%), 53
PyEval_InitThreads (C &), 142
PyEval_InitThreads (), 136
PyEval_MergeCompilerFlags (C ¥), 18
PyEval_ReleaseLock (C &), 145
PyEval_ReleaseThread (C &), 145
PyEval_ReleaseThread(), 142
PyEval_RestoreThread (C &%), 142
PyEval_RestoreThread (), 140, 142
PyEval_SaveThread (C &), 142
PyEval_SaveThread (), 140, 142
PyEval_SetProfile (C &%), 148
PyEval_SetTrace (C &%), 148
PyEval_ThreadsInitialized (C &%), 142
PyExc_ArithmeticError, 32
PyExc_AssertionError, 32
PyExc_AttributeError, 32
PyExc_BaseException, 32
PyExc_BlockingIOError, 32
PyExc_BrokenPipeError, 32
PyExc_BufferError, 32
PyExc_BytesWarning, 33
PyExc_ChildProcessError, 32
PyExc_ConnectionAbortedError, 32
PyExc_ConnectionError, 32
PyExc_ConnectionRefusedError, 32
PyExc_ConnectionResetError, 32
PyExc_DeprecationWarning, 33
PyExc_EnvironmentError, 33
PyExc_EOFError, 32
PyExc_Exception, 32
PyExc_FileExistsError, 32
PyExc_FileNotFoundError, 32
PyExc_FloatingPointError, 32
PyExc_FutureWarning, 33
PyExc_GeneratorExit, 32
PyExc_ImportError, 32
PyExc_ImportWarning, 33
PyExc_IndentationError, 32
PyExc_IndexError, 32
PyExc_InterruptedError, 32
PyExc_IOError, 33
PyExc_IsADirectoryError, 32

PyExc_KeyboardInterrupt, 32
PyExc_KeyError, 32
PyExc_LookupError, 32
PyExc_MemoryError, 32
PyExc_ModuleNotFoundError, 32
PyExc_NameError, 32
PyExc_NotADirectoryError, 32
PyExc_NotImplementedError, 32
PyExc_OSError, 32
PyExc_OverflowError, 32
PyExc_PendingDeprecationWarning, 33
PyExc_PermissionError, 32
PyExc_ProcessLookupError, 32
PyExc_RecursionError, 32
PyExc_ReferenceError, 32
PyExc_ResourceWarning, 33
PyExc_RuntimeError, 32
PyExc_RuntimeWarning, 33
PyExc_StopAsyncIteration, 32
PyExc_StopIteration, 32
PyExc_SyntaxError, 32
PyExc_SyntaxWarning, 33
PyExc_SystemError, 32
PyExc_SystemExit, 32
PyExc_TabError, 32
PyExc_TimeoutError, 32
PyExc_TypeError, 32
PyExc_UnboundLocalError, 32
PyExc_UnicodeDecodeError, 32
PyExc_UnicodeEncodeError, 32
PyExc_UnicodeError, 32
PyExc_UnicodeTranslateError, 32
PyExc_UnicodeWarning, 33
PyExc_UserWarning, 33
PyExc_ValueError, 32
PyExc_Warning, 33
PyExc_WindowsError, 33
PyExc_ZeroDivisionError, 32
PyException_GetCause (C &%), 30
PyException_GetContext (C &), 29
PyException_GetTraceback (C &%), 29
PyException_SetCause (C &), 30
PyException_SetContext (C &), 30
PyException_SetTraceback (C &%), 29
PyFile_FromFd (C &%), 116
PyFile_GetLine (Cg), 116
PyFile_SetOpenCodeHook (C &), 116
PyFile_WriteObject (C3), 116
PyFile_WriteString (C &), 116
PyFloat_AS_DOUBLE (C &%), 82
PyFloat_AsDouble (C &%), 81
PyFloat_Check (C &), 81
PyFloat_CheckExact (C g), 81
PyFloat_ClearFreeList (C &%), 82
PyFloat_FromDouble (C g<), 81
PyFloat_FromString (C g<), 81
PyFloat_GetInfo (C &), 82
PyFloat_GetMax (C <), 82
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PyFloat_GetMin (C &), 82
PyFloat_Type (C ¥5), 81
PyFloatObject (CHl o] g &4, 81
PyFrame_GetLineNumber (C &), 53
PyFrameObject (C o] g &4l), 18
PyFrozenSet_Check (C &), 111
PyFrozenSet_CheckExact (C &), 111
PyFrozenSet_New (C &), 111
PyFrozenSet_Type (C HS), 111
PyFunction_Check (C &), 112
PyFunction_GetAnnotations (C '?J;—/F— ,
PyFunction_GetClosure (C &%), 113
PyFunction_GetCode (C &), 113
PyFunction_GetDefaults (C &%), 113
PyFunction_GetGlobals (C &), 113
PyFunction_GetModule (C &%), 113
PyFunction_New (C &), 112
PyFunction_NewWithQualName (C &), 113
PyFunction_SetAnnotations (C g), 113
PyFunction_SetClosure (C &%), 113
PyFunction_SetDefaults (C &), 113
PyFunction_Type (C ), 112
PyFunctionObject (CH|o|E &4]), 112
PyGen_Check (C &%), 128
PyGen_CheckExact (C &%), 128
PyGen_New (C &), 128
PyGen_NewWithQualName (C &),
PyGen_Type (C WHE), 128
PyGenObject (C to]E] & 4]), 128
PyGetSetDef (CH|o]lE &4, 179
PyGILState_Check (C &), 143
PyGILState_Ensure (C &), 142

113

128

PyGILState_GetThisThreadState (C &),
143
PyGILState_Release (C &), 143
PyImport_AddModule (C ), 40
PyImport_AddModuleObject (C <), 40
PyImport_AppendInittab (C &), 42
PyImport_Cleanup (C &), 42
PyImport_ExecCodeModule (C <), 41
PyImport_ExecCodeModuleEx (C &), 41
PyImport_ExecCodeModuleObject (C &),
41
PyImport_ExecCodeModuleWithPathnames
(Cc &), 41

PyImport_ExtendInittab (C &), 43
PyImport_FrozenModules (C ), 42
PyImport_GetImporter (C &), 42
PyImport_GetMagicNumber (C &), 41
PyImport_GetMagicTag (C &), 41
PyImport_GetModule (C &), 42
PyImport_GetModuleDict (C &), 41
PyImport_Import (C <), 40
PyImport_ImportFrozenModule (C 3), 42
PyImport_ImportFrozenModuleObject (C gt
T), 42
PyImport_ImportModule (C &), 39
PyImport_ImportModuleEx (C ), 40

PyImport_ImportModuleLevel (C &), 40
PyImport_ImportModuleLevelObject (C &
), 40
PyImport_ImportModuleNoBlock (C &), 40
PyImport_ReloadModule (C &), 40
PyIndex_Check (C &%), 63
PyInstanceMethod_Check (C & —’r—), 113
PyInstanceMethod_Function (C &%), 114
PyInstanceMethod_GET_FUNCTION (C ¥
114
PyInstanceMethod_New (C <), 113
PyInstanceMethod_Type (C ¥4), 113
PyInterpreterState (CHlo|E &4]), 142
PyInterpreterState_Clear (C &), 144
PyInterpreterState_Delete (C &), 144
PyInterpreterState_GetDict (C &), 144
PyInterpreterState_GetID (C &), 144
PyInterpreterState_Head (C &), 148
PyInterpreterState_Main (C &), 148
PyInterpreterState_New (C &), 144
PyInterpreterState_Next (C &), 148
PyInterpreterState_ThreadHead (C &),
148
PyIter_Check (C &), 66
Pylter_Next (C &%), 66
PyList_Append (C &), 108
PyList_AsTuple (C 3<), 108
PyList_Check (C &%), 107
PyList_CheckExact (C &%), 107
PyList_ClearFreeList (C &%), 108
PyList_GET_ITEM (C &), 107
PyList_GET_SIZE (C <), 107
PyList_GetItem (C &), 107
PyList_GetItem(),8
PyList_GetSlice (C &%), 108
PyList_Insert (C &), 108
PyList_New (C &), 107
PyList_Reverse (C &), 108
PyList_SET_ITEM (C &), 107
PyList_SetItem (C &), 107
PyList_SetItem(),6
PyList_SetSlice (C &), 108
PyList_Size (C &%), 107
PyList_Sort (C &%), 108
PyList_Type (C ¥), 107
PyListObject (CHlolE §4), 107
PyLong_AsDouble (C &), 81
PyLong_AsLong (C &), 79
PyLong_AsLongAndOverflow (C &), 79
PyLong_AsLongLong (C &), 79
PyLong_AsLongLongAndOverflow (C &), 79
PyLong_AsSize_t (C &), 80
PyLong_AsSsize_t (C &), 80
PyLong_AsUnsignedLong (C &%), 80
PyLong_AsUnsignedLongLong (C &%), 80
PyLong_AsUnsignedLongLongMask (C &),
80
PyLong_AsUnsignedLongMask (C &%), 80
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PyLong_AsVoidPtr (C &%), 81
PyLong_Check (C &%), 78
PyLong_CheckExact (C &), 78
PyLong_FromDouble (C &), 78
PyLong_FromLong (C &), 78
PyLong_FromLongLong (C &), 78
PyLong_FromSize_t (C& ﬁ'\—) 78
PyLong_FromSsize_t (C &%), 78
PyLong_FromString (C ¥), 79
PyLong_FromUnicode (C &), 79
PyLong_FromUnicodeObject (C &%), 79
PyLong_FromUnsignedLong (C g<), 78
PyLong_FromUnsignedLongLong (C &), 78
PyLong_FromVoidPtr (C &), 79
PyLong_Type (C ), 78
PyLongObject (C H o] ¥ & 4l), 78
PyMapping_Check (C &), 65
PyMapping_DelItem (C $<), 65
PyMapping_DelItemString (C &), 65
PyMapping_GetItemString (C &), 65
PyMapping_HasKey (C ¥<), 66
PyMapping_ HasKeyString (C &%), 66
PyMapping_Items (C g<), 66
PyMapping_Keys (C &), 66
PyMapping_Length (C ), 65
PyMapping_SetItemString (C
PyMapping_Size (C &), 65
PyMapping Values (C &), 66
PyMappingMethods (C t o] € & A]), 205
PyMappingMethods.mp_ass_subscript (C %
H ¥, 206
PyMappingMethods.mp_length (C W8 WH),
205
PyMappingMethods.mp_subscript (C @H ¥
), 205
PyMarshal_ReadLastObjectFromFile (C
T),43
PyMarshal_ ReadLongFromFile (C &), 43
PyMarshal_ ReadObjectFromFile (C $<), 43
PyMarshal_ ReadObjectFromString (C &),
44
PyMarshal_ ReadShortFromFile (C &), 43
PyMarshal WriteLongToFile (C &%), 43
PyMarshal WriteObjectToFile (C &), 43
PyMarshal_ WriteObjectToString (C &),
43
PyMem_Calloc (C &%), 169
PyMem_Del (C St), 169
PYMEM_DOMAIN_MEM (C UHE’_E), 171
PYMEM _DOMAIN_OBJ (CPl3 &), 172
PYMEM_DOMAIN_RAW (C "3 &), 171
PyMem_Free (C &), 169
PyMem_GetAllocator (C <), 172
PyMem_Malloc (C &%), 169
PyMem_New (C &), 169
PyMem_RawCalloc (C &%), 168
PyMem_RawFree (C &), 168
PyMem_RawMalloc (C ), 168

&), 65

e

PyMem_RawRealloc (C &), 168
PyMem_Realloc (C &), 169
PyMem_Resize (C &), 169
PyMem_SetAllocator (C &), 172
PyMem_SetupDebugHooks (C &), 172
PyMemAllocatorDomain (C E| o] € & 4]), 171
PyMemAllocatorEx (C Bl o] & &4]), 171
PyMemberDef (C H o] ¥ & 4]), 178
PyMemoryView_Check (C &), 125
PyMemoryView_FromBuffer (C &), 125
PyMemoryView_FromMemory (C &), 125
PyMemoryView_FromObject (C &), 125
PyMemoryView_GET_BASE (C &), 125
PyMemoryView_GET_BUFFER (C <), 125
PyMemoryView_GetContiguous (C &), 125
PyMethod_Check (C <), 114
PyMethod_ClearFreeList (C &%), 114
PyMethod_Function (C &%), 114
PyMethod_GET_FUNCTION (C &<), 114
PyMethod_GET_SELF (C &), 114
PyMethod_New (C &), 114
PyMethod_Self (C &), 114
PyMethod_Type (C §<), 114

PyMethodDef (C Hl o] ¥ & 4]), 177
PyModule_AddFunctions (C &%), 121
PyModule_AddIntConstant (C g<), 121
PyModule_AddIntMacro (C &), 121
PyModule_AddObject (C &), 121
PyModule_AddStringConstant (C &), 121
PyModule_AddStringMacro (C &), 121
PyModule_Check (C &), 117
PyModule_CheckExact (Cg<), 117
PyModule_Create (C &), 119
PyModule_Create2 (C &), 119
PyModule_ExecDef (C &), 121
PyModule_FromDefAndSpec (C &), 120
PyModule_FromDefAndSpec2 (C &), 120
PyModule_GetDef (C &), 117
PyModule_GetDict (C &), 117
PyModule_GetFilename (C &), 117
PyModule_GetFilenameObject (C &), 117
PyModule_GetName (C &), 117
PyModule_GetNameObject (C &), 117
PyModule_GetState (C ), 117
PyModule_New (C &), 117
PyModule_NewObject (C &), 117
PyModule_SetDocString (C &), 121
PyModule_Type (C W), 117

PyModuleDef (C H|olE] §41), 118
PyModuleDef_Init (Cg), 119
PyModuleDef_Slot (CHl°o|E §4]), 119
PyModuleDef_Slot.slot (CHH W), 119
PyModuleDef_Slot.value (C¥HH W), 120
PyModuleDef .m_base (C @8 W), 118
PyModuleDef.m_clear (C ®WH W), 118
PyModuleDef.m_doc (C ®® W), 118
PyModuleDef.m_free (C ®H W), 118
PyModuleDef.m_methods (C ®H H<), 118
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PyModuleDef .m_name (C @8 W), 118
PyModuleDef .m_reload (C ®H W), 118
PyModuleDef.m_size (C ®H W), 118
PyModuleDef.m_slots (C®® W), 118
PyModuleDef.m_traverse (C HWH W), 118
PyNumber_Absolute (C g), 61
PyNumber_2Add (C &%), 61
PyNumber_And (C &), 62
PyNumber_AsSsize_t (C <), 63

PyNumberMethods.nb_inplace_and (C & B
W), 205

PyNumberMethods.nb_inplace_floor_divide

(C ¥ W), 205
PyNumberMethods.nb_inplace_lshift(C‘ﬂ
H ®¥l4), 205

PyNumberMethods.nb_inplace_matrix_multiply

(C Hw W), 205
PyNumberMethods.nb_inplace_multiply (C

PyNumber_Check (C &), 61
PyNumber_Divmod (C &), 61
PyNumber_Float (C 3<), 63
PyNumber_FloorDivide (C &%), 61
PyNumber_Index (C <), 63
PyNumber_InPlaceAdd (C &), 62
PyNumber_InPlaceAnd (C &), 63
PyNumber_InPlaceFloorDivide (C &), 62
PyNumber_InPlaceLshift (C &%), 62
PyNumber_InPlaceMatrixMultiply (C &),

62

PyNumber_InPlaceMultiply (C &), 62
PyNumber_InPlaceOr (C &), 63
PyNumber_InPlacePower (C &%), 62
PyNumber_InPlaceRemainder (C &%), 62
PyNumber_InPlaceRshift (C § 4% 62

PyNumber_InPlaceSubtract (C &

), 62

PyNumber_InPlaceTrueDivide (C &%), 62
PyNumber_InPlaceXor (C &), 63
PyNumber_Invert (C &), 61
PyNumber_Long (C &), 63
PyNumber_Lshift (C &), 61
PyNumber_MatrixMultiply (C &), 61
PyNumber_Multiply (C &), 61
PyNumber_Negative (C &), 61
PyNumber_Or (C &%), 62
PyNumber_Positive (C &), 61
PyNumber_Power (C g<), 61
PyNumber_Remainder (C &), 61
PyNumber_Rshift (C &%), 62
PyNumber_Subtract (C &), 61
PyNumber_ToBase (C &), 63
PyNumber_TrueDivide (C &), 61

PyNumber_Xor (C &

2+4r), 62

PyNumberMethods (C H] ] & 41), 203

PyNumberMethods
97, 205
PyNumberMethods
PyNumberMethods
PyNumberMethods
PyNumberMethods
204
PyNumberMethods
PyNumberMethods
W), 205
PyNumberMethods
PyNumberMethods
W), 205

.nb_absolute (C ¥y W

.nb_add (C ¥¥ ¥=), 204
.nb_and (C 9y ¥), 205
.nb_bool (C Wy W4
.nb_divmod (C W8 W),

), 205

.nb_float (CHHW W), 205
.nb_floor_divide

Ctﬂﬂ]

.nb_index (C#W W), 205
.nb_inplace_add (C = B

e W), 205

PyNumberMethods
), 205
PyNumberMethods

.nb_inplace_or (C Wy ¥

.nb_inplace_power (C ™

H M), 205

PyNumberMethods

.nb_inplace_remainder

(C " ¥ =), 205

PyNumberMethods

.nb_inplace_rshift (CH

H W), 205

PyNumberMethods

.nb_inplace_subtract (C

A ), 205

PyNumberMethods

PyNumberMethods
W), 205
PyNumberMethods
PyNumberMethods
205
PyNumberMethods
205
PyNumberMethods
EEE RS
PyNumberMethods
), 204
PyNumberMethods
7, 204
PyNumberMethods
PyNumberMethods
), 204
PyNumberMethods
PyNumberMethods
44, 204
PyNumberMethods
), 205

PyNumberMethods.

205
PyNumberMethods
44, 204
PyNumberMethods
44, 205
PyNumberMethods

.nb_1lshift

.nb_inplace_true_divide
(CHw ¥\
.nb_inplace_xor (C ¥4

), 205

.nb_int (C AWy HF), 205
.nb_invert (C #nu ¥,

(C WA A=),

.nb_matrix_multiply (C
), 205

.nb_multiply (C ®H
.nb_negative (C ™ 9]

.nb_or (C#®W8] H4), 205
.nb_positive (C ¥W¥ W

.nb_power (C W W), 204
.nb_remainder (C W8 ¥

.nb_reserved (C ™ 9

nb_rshift (C Ww W),

.nb_subtract (C ™
.nb_true_divide (C ¥ W

.nb_xor (C¥8 M), 205

PyObject (CH| o] ¥ & 4]), 176
PyObject_AsCharBuffer (C &%), 73
PyObject_ASCII (C &), 57
PyObject_AsFileDescriptor (C &%), 116
PyObject_AsReadBuffer (C &%), 73
PyObject_AsWriteBuffer (C &%), 74
PyObject_Bytes (C &), 57
PyObject_Call (C <), 58
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PyObject_CallFunction (C &), 58
PyObject_CallFunctionObjArgs (C &), 58
PyObject_CallMethod (C &), 58
PyObject_CallMethodObjArgs (C &), 58
PyObject_CallObject (C <), 58
PyObject_Calloc (C &%), 170
PyObject_CheckBuffer (C &), 72
PyObject_CheckReadBuffer (C &), 73
PyObject_Del (C &), 175
PyObject_DelAttr (C &), 56
PyObject_DelAttrString (C &%), 56
PyObject_DelItem (C &), 60
PyObject_Dir (C &%), 60
PyObject_Free (C &%), 170
PyObject_GC_Del (C &%), 212
PyObject_GC_New (C &), 212
PyObject_GC_NewVar (C &), 212
PyObject_GC_Resize (C e), 212
PyObject_GC_Track (C &), 212
PyObject_GC_UnTrack (C &), 212
PyObject_GenericGetAttr (C &), 56
PyObject_GenericGetDict (C &), 56
PyObject_GenericSetAttr (C &%), 56
PyObject_GenericSetDict (C &), 56
PyObject_GetArenaAllocator (C &), 173
PyObject_GetAttr (C <), 55
PyObject_GetAttrString (C &%), 56
PyObject_GetBuffer (C &), 72
PyObject_GetItem (C &), 60
PyObject_GetIter (C &), 60
PyObject_HasAttr (C &), 55
PyObject_HasAttrString (C &), 55
PyObject_Hash (C &%), 59
PyObject_HashNotImplemented (C €<), 59
PyObject_HEAD (C |32 &), 176
PyObject_HEAD_INIT (CW|Z &), 176
PyObject_Init (C &), 175
PyObject_Initvar (C &%), 175
PyObject_IsInstance (C &%), 57
PyObject_IsSubclass (C &), 57
PyObject_IsTrue (C &%), 59
PyObject_Length (C &), 60
PyObject_LengthHint (C &), 60
PyObject_Malloc (C &%), 170
PyObject_New (C &), 175
PyObject_NewVar (C &), 175
PyObject_Not (C &), 60
PyObject._ob_next (CHH W), 186
PyObject._ob_prev (C @8 W), 186
PyObject_Print (C &), 55
PyObject_Realloc (C &%), 170
PyObject_Repr (C &), 57
PyObject_RichCompare (C &), 56
PyObject_RichCompareBool (C &%), 56
PyObject_SetArenaAllocator (Cg), 173
PyObject_SetAttr (C &), 56
PyObject_SetAttrString (C &%), 56
PyObject_SetItem (C &), 60

PyObject_Size (C &), 60
PyObject_Str (C &%), 57
PyObject_Type (C &%), 60
PyObject_TypeCheck (C <), 60
PyObject_VAR_HEAD (C "] = &), 176
PyObjectArenaAllocator (CH|°]E & Al), 173
PyObject.ob_refcnt (CHH WHE), 186
PyObject .ob_type (C W HI), 186
PyOS_AfterFork (C g<), 36
PyOS_AfterFork_Child (C &), 36
PyOS_AfterFork_Parent (C &%), 35
PyOS_BeforeFork (C &), 35
PyOS_CheckStack (C &), 36
PyOS_double_to_string (C &), 52
PyOS_FSPath (C &), 35
PyOS_getsig (C &), 36
PyOS_InputHook (C HSY), 16
PyOS_ReadlineFunctionPointer (C W), 17
PyOS_setsig (C &%), 36
PyOS_snprintf (C &), 51
PyOS_stricmp (C &), 52
PyOS_string_to_double (C &%), 52
PyOS_strnicmp (C &), 52
PyOS_vsnprintf (C ¥4), 51
PyParser_SimpleParseFile (C &), 17
PyParser_SimpleParseFileFlags (C &
17
PyParser_SimpleParseString (C &), 17
PyParser_SimpleParseStringFlags (C &

T),

), 17
PyParser_SimpleParseStringFlagsFilename
Cc ), 17

PyPreConfig (CH|o]lE & A)), 154

PyPreConfig_InitIsolatedConfig (C <),
154

PyPreConfig_InitPythonConfig (C ),
154

PyPreConfig.allocator (C Wy W), 154

PyPreConfig.coerce_c_locale (C WH H

P

), 154
PyPreConfig.coerce_c_locale_warn (C ¥

H W), 154
PyPreConfig.configure_locale (C W1

PN

), 154

PyPreConfig.dev_mode (C Wl W), 155
PyPreConfig.isolated (C ¥l¥ W), 155
PyPreConfig.legacy_windows_fs_encoding
(C ¥y ¥, 155
PyPreConfig.parse_argv (C @y W), 155
PyPreConfig.use_environment (C #HH H
), 155
PyPreConfig.utf8_mode (C ®WH¥ W), 155
PyProperty_Type (C <), 123
PyRun_AnyFile (C &), 15
PyRun_AnyFileEx (C &), 15
PyRun_AnyFileExFlags (C &), 15
PyRun_AnyFileFlags (C g<), 15
PyRun_File (C &), 17
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PyRun_FileEx (C &%), 17
PyRun_FileExFlags (C &), 17
PyRun_FileFlags (C &), 17
PyRun_InteractiveLoop (C &%), 16
PyRun_ InteractlveLoopFlags (Cc&g<4), 16
PyRun_InteractiveOne (C &%), 16
PyRun_InteractiveOneFlags (C &%), 16
PyRun_SimpleFile (C ¥), 16
PyRun_SimpleFileEx (C &), 16
PyRun_SimpleFileExFlags (C &), 16
PyRun_SimpleString (C &), 16
PyRun_SimpleStringFlags (C &), 16
PyRun_String (C &%), 17
PyRun_StringFlags (C &), 17
PySeqlter_Check (C ), 122
PySegIter_ New (C &), 122
PySeqgIter_ Type (C W), 122
PySequence_Check (C &), 63
PySequence_Concat (C &), 63
PySequence_Contains (C &), 64
PySequence_Count (C &), 64
PySequence_DelItem (C 3), 64
PySequence_DelSlice (C &), 64
PySequence_Fast (C &), 65
PySequence_Fast_GET_ITEM (C &), 65
PySequence_Fast_GET_SIZE (C &), 65
PySequence_Fast_ITEMS (C &%), 65
PySequence_GetItem (C &), 64
PySequence_GetItem(), 8
PySequence_GetSlice (C &), 64
PySequence_Index (C &), 64
PySequence_InPlaceConcat (C &%), 64
PySequence_InPlaceRepeat (C &%), 64
PySequence_ITEM (C &), 65
PySequence_Length (C &), 63
PySequence_List (C &), 64
PySequence_Repeat (C &), 64
PySequence_SetItem (C ), 64
PySequence_SetSlice (C &), 64
PySequence_Size (C &), 63
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statement (7)), 227
staticmethod

SMEE wrs, 178
stderr (in module sys), 145
stdin

stdout sdterr, 137
stdin (in module sys), 145
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Y PYTHONOPTIMIZE, 135

PYTHONPATH, 11, 134, 158
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