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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 APL
There are two fundamentally different reasons for using the Python/C API. The first reason is to write extension modules
for specific purposes; these are C modules that extend the Python interpreter. This is probably the most common use. The
second reason is to use Python as a component in a larger application; this technique is generally referred to as embedding
Python in an application.

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

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

1.1 Coding standards

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

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

#define PY_SSIZE_T_CLEAN
#include <Python.h>

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

ZF31: Since Python may define some pre-processor definitions which affect the standard headers on some systems, you
must include Python . h before any standard headers are included.

It is recommended to always define PY_SSIZE_T_CLEAN before including Python.h. See 1A} & #2437} gk
<= for a description of this macro.

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

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

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

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

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

1.3 Useful macros

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

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

v A 3.70] =7}

Py_ABS (x)
Return the absolute value of x.

4 Chapter 1. Introduction
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WA 330 27}

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

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

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

B A 3.40] =7}

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

WA 3.690 7}

Py_CHARMASK (c)
Argument must be a character or an integer in the range [-128, 127] or [0, 255]. This macro returns c cast to an
unsigned char.

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

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

B A 3.40] =7}

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

Example:

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

H A 3.89] 4] ¥ 7 : MSVC support was added.

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

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

Example:

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

static PyMethodDef deque_methods[] = {
VIR
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
/S

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

1.3. Useful macros 5
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Use PyDoc_STR in specifying docstrings to support building Python without docstrings, as specified in PEP 7.

Example:

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

1.4 Objects, Types and Reference Counts

Most Python/C API functions have one or more arguments as well as a return value of type PyObject *. 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., assighments, scope rules, and argument passing), it is only fitting that
they should be represented by a single C type. Almost all Python objects live on the heap: you never declare an automatic
or static variable of type PyOb ject, only pointer variables of type PyObject * can be declared. The sole exception
are the type objects; since these must never be deallocated, they are typically static Py TypeOb ject objects.

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

1.4.1 Reference Counts

The reference count is important because today’ s computers have a finite (and often severely limited) memory size; it
counts how many different places there are that have a reference to an object. Such a place could be another object, or a
global (or static) C variable, or a local variable in some C function. When an object’ s reference count becomes zero, the
object is deallocated. If it contains references to other objects, their reference count is decremented. Those other objects
may be deallocated in turn, if this decrement makes their reference count become zero, and so on. (There’ s an obvious
problem with objects that reference each other here; for now, the solution is “don’ t do that.”)

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

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

However, a common pitfall is to extract an object from a list and hold on to it for a while without incrementing its reference
count. Some other operation might conceivably remove the object from the list, decrementing its reference count and

6 Chapter 1. Introduction
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possibly deallocating it. The real danger is that innocent-looking operations may invoke arbitrary Python code which
could do this; there is a code path which allows control to flow back to the user from a Py DECREF (), so almost any
operation is potentially dangerous.

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

Reference Count Details

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

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

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

PyObject *t;

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

3)i

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

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

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

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

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

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

PyObject *tuple, *list;

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

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

1.4. Objects, Types and Reference Counts 7
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counts is much saner, since you don’ t have to increment a reference count so you can give a reference away ( “have it be
stolen”). For example, this function sets all items of a list (actually, any mutable sequence) to a given item:

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

Py_ssize_t i, n;

n = PyObject_Length (target);
if (n < 0)
return -1;
for (i = 0; i < n; i++) {
PyObject *index
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;

PyLong_FromSsize_t (i);

}
Py_DECREF (index) ;
}

return 0;

The situation is slightly different for function return values. While passing a reference to most functions does not change
your ownership responsibilities for that reference, many functions that return a reference to an object give you ownership of
the reference. The reason is simple: in many cases, the returned object is created on the fly, and the reference you get is the
only reference to the object. Therefore, the generic functions that return object references, like PyOb ject_GetItem ()
and PySequence_Get Item (), always return a new reference (the caller becomes the owner of the reference).

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

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

long

sum_list (PyObject *1list)

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

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

(THE seTATol A1)
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return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence);
if (n < 0)
return -1; /* Has no length */

for (i = 0; i < n; i++) |
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)

return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {
value = PyLong_AsLong(item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */

}

return total;

1.4.2 Types

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

1.5 Exceptions

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

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

1.5. Exceptions 9
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Exception state is maintained in per-thread storage (this is equivalent to using global storage in an unthreaded application).
A thread can be in one of two states: an exception has occurred, or not. The function PyErr_Occurred () 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 resultof 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 = O
dict[key] = item + 1

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

int

incr_item(PyObject *dict, PyObject *key)

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

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

/* Clear the error and use zero: */
PyErr_Clear();

item = PyLong_FromLong (0L) ;

if (item == NULL)

(THS seTATol A1)
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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 */

This example represents an endorsed use of the goto statement in C! It illustrates the use of
PyErr ExceptionMatches () and PyErr Clear () to handle specific exceptions, and the use of
Py_XDECREF () to dispose of owned references that may be NULL (note the 'X' in the name; Py_DECREF ()
would crash when confronted with a NULL reference). It is important that the variables used to hold owned references
are initialized to NULL for this to work; likewise, the proposed return value is initialized to —1 (failure) and only set to
success after the final call made is successful.

1.6 Embedding Python

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

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

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

For instance, if the Python executable is found in /usr/local/bin/python, it will assume that the libraries are in /
usr/local/lib/pythonX. Y. (In fact, this particular path is also the “fallback” location, used when no executable

1.6. Embedding Python 11
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file named python is found along PATH.) The user can override this behavior by setting the environment variable
PYTHONHOME, or insert additional directories in front of the standard path by setting PYTHONPATH.

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

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

1.7 Debugging Builds

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

A full list of the various types of debugging builds is in the file Misc/SpecialBuilds.txt in the Python source
distribution. Builds are available that support tracing of reference counts, debugging the memory allocator, or low-level
profiling of the main interpreter loop. Only the most frequently-used builds will be described in the remainder of this
section.

Compiling the interpreter with the Py_DEBUG macro defined produces what is generally meant by “a debug build” of
Python. Py_DEBUG is enabled in the Unix build by adding ——with-pydebug to the . /configure command. It
is also implied by the presence of the not-Python-specific _ DEBUG macro. When Py_DEBUG is enabled in the Unix
build, compiler optimization is disabled.

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

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

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

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

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

12 Chapter 1. Introduction
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void PyErr PrintEx (int set_sys_last_vars)
EF Ef ol sys.stderr & <l JHB}E o2l £A7]1E Ax Ut ol2]7} systemExit 7} ofd
3, o] 9ol &= = o] 2 o] Q12 A 9k who] W LA At SystemExit 2H o] o)) A H
g T==2 FEFHYL

23



The Python/C API, £A| B{Z 3.8.20

ole) EA7)7F AR Aerrolwhes o] B8 BEOIA L. T2 show WA o2l 7k B
JeH

set_sys_last_vars7}00] of U™, M4 sys.last_type, sys.last_value ¥ sys.last_traceback
L 2ol E =99 ¥, gk Y EFojavlo g AA=E T

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

void PyErr_ WriteUnraisable (PyObject *obj)
B A o] 2 2} obj AAFE AFR 3] sys.unraisablehook () & &3 th

o] & allﬂ e 0115’47} AEAA T AEZ 7} AAZ o2& DAYAZ & ¢S 0 sys.
stderrel 7 ﬁuﬂAl Z a4 gyt o & S0, _del () WA=

ol e T ull S AAH ] JofoF T

5.2 0f|2| &M A7 7]

o] 52 A 2H =Y olg] HAIZIE AARSEdl g0l FYth A E S, olHEd T T dR =
F% return oA AHEE NULL Z U EHE HEEHY T

void PyErr_SetString (PyObject *type, const char *message)
o] AL ol EAIZIE A ke 7 ARHA Y R AUtk A A Ak o9 FS AZFU: <
wlA oi Z 99 = Y yrt} o & E0] PyExc_RuntimeError. X 3 4E Z7AZ2 a7}

QU Th = WA ke o] AR YUk rute-8' o] A )T Uk

void PyErr_SetObject (PyObject *type, PyObject *value)
o) 5 pyErr Setstring ()3 fASHA T, d9le] “gk el el Qele] shold AR E AAY 4

%t

PyObject* PyErr_Format (PyObject *exception, const char *format, ...)
Return value: Always NULL. ©) &4+= o8] EA 7| & 4 A 31 NULLS Pil-ﬂ\/] t}. exceptionS 3}o]
Ao Sel oo FUth formardt F5 w7 W= oY MAIAIE 2WetE Ul =& o] FUth
PyUnicode_FromFormat ()| A2 2L o n] e} gt &%H c}. format— ASCII 179 4H EX4E 4
Ut

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

Return value: Always NULL. PyErr _Format ()3} ZA 9 74 7|59 AR} Al va_list AAE
g}

B A 3.50] &7}

void PyErr_SetNone (PyObject *type)
o] AL pyErr_SetObject (type, Py_None) 2 =9

A

L

o},

==
r (

int PyErr_BadArgument ()
o] AL PyErr_SetString (PyExc_ TypeError, message) & €Y A Y YT}, o 7] A message=

=%
ARE ARz Y Adte] T2 AL b ok R i &y ok

PyObject* PyErr_NoMemory ()
Return value: Always NULL. ©]Z1-& PyErr_SetNone (PyExc_MemoryError) 9 %0 a8y}
NULLS W3 AR &9 St f 2 g7 123 v return PyErr_NoMemory (); Btal & 4

91Ut
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PyObject* PyErr_SetFromErrno (PyObject *type)

Return value: Always NULL. C 2}o]| B.2| 2] &7} of| 5] E 988t C Ml errno & AR WS o of| 9] &2
AA 7= 1Y Frdunh A HA FEo] A errno ghol i F AR FEo] (strerror () oA E2)
o F ol 2] A A Q 7Z AR E W th3, PyErr_SetObject (type, object) E2=dUth 74
20| A, errno o] A|2¥ S &0 25 P2 VEF = EINTRO| W, PyErr CheckSignals () S
T Esta o) Ao] o] FAZIE AR, AFH IHE FUTh o] 4+ FANULLES HHES] A, Al &
d S Zof 3l 3 e Al A"l SE0] o3 E vt uf return PyErr_SetFromErrno (type) ;
olgtil & ¢ IF YT

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
Return value: Always NULL. PyErr_SetFromErrno ()2} -5 AFSER 2, filenameObject 7} NULL ©] o} W,
type®] 23 Akl Al AR i) M2 A tts 71 52 o] A5 Uh 0SError o9 39, <9
A2E 20| filename A ERRHEE Ao ote vl AHEHUTH

PyObject* PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,
PyObject *filenameObject2 )
Return value: Always NULL. PyErr _SetFromErrnoWithFilenameObject ()2} FAFSHA vt 5 7119
4 Aste T/t AN of o5 BAAAIZ] 7] S8 F A AT AR E AU
W7 3.40] 71

PyObject* PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject ()2} F-AFSLA| T 54 ™
o] C EAG & Al FF Uth filename 2 5+ A A€ Q13 (0s. fsdecode ())& TP H U h

PyObject* PyErr_SetFromWindowsErr (int ierr)
Return value: Always NULL. WindowsErrorS WA Z]E A AUttt 09 iemr®E SE3HH,
GetLastError () oA widd o8] T =7} thAl A Yt} Win32 84 FormatMessage ()
£ 3 E3}9 ierrol U GetLastError () 7} A&l e T 9= AW E A2 U, 3 HA| &5
o] jerr FFo)l 1 F WA & o] (FormatMessage () oA ¥-2) T ol 2] WA X< E= AAE YA S
t}2, PyErr_SetObject (PyExc_WindowsError, object) & &3ttt o] 4= 34 NULL
< HHEEhY T
7 AR

PyObject* PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () A, HAAA 2 o] 2] 3-& | F3l+=
2717 W4t Ao

M 9

ol

PyObject* PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
Return value: Always NULL. PyErr_SetFromiWindowsErrWithFilenameObject () & FAFSFA]
gd o] C EXEE AlZH YLt filenameS 59 A28l 217 Y (0s.fsdecode ())&

Yo
HeA: AES

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyOb-
Ject *filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () &} A, ¥
A o 2] F2 A sk F7F i W7t s Utk
7H873 A=

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

name?2)
Return value: Always NULL. PyErr_SetExcFromWindowsErriWithFilenameObject ()2} FAFSHA]

7 5w QW AR S wokE gyt

5.2. Of|Q| LMA|F|7] 25
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7HeA S
B A 3.40 =7}

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

name)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilename () 2F AR, A A Z o

9 G A3 27} v Wyt sy
84 AL

PyObject* PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
Return value: Always NULL. ITmportError S B A] 7]= T 2] S U th msge= ol &) o] HA] A AL
Z AAZAFG YL & gnunL o] E 4= =, named} path= Z+Z} ImportError®] name ¥ path o] E 2] H
EZ A4 Jth

B A 3.30]] &7}

void PyErr_ SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)
AR o 2] ol 3t 3 (file), = (line) E 2= A (offset) FEE DA TUth AA] o2 7} syntaxError
7hot W, F7F o EBREE A A o], ol 9] A4 sk Alxdlo] ol €] 7k syntaxErrorgkal A Zbst7|
dyth
B A 3.40] F7}.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
PyErr SyntaxLocationObject () <9 ¥ 223} A 9k, filename < 34 A2 ®l ¢ 3 d (os.
fsdecode ())9A Y ZYE = vlolE E21<9 )

B A 3.20 &7}

void PyErr_SyntaxLocation (const char *filename, int lineno)
PyErr_SyntaxLocationEx () £} 8]523}A] 9, col_offset vl 7] W 4== A =k U T}

void PyErr_BadInternalCall ()
o] AL PyErr_SetString (PyExc_SystemError, message) @ £ A Y YT 7]
£ AN Bo] ol HIC APL B4 o] B AT 5EHAS-S LY
A4t

o & Mg st CZEANA FAE TH AL, o] warnings RENA EH FAZ £ 7l
S gUT ARbH 02 sysstderrol] A WA A S AN FU T Lk AREAZ A E ol 2 ASstE S
AR PE FE don, o] Ff o7 E G AL FH o FAZ Q| o] Tt el E AN = A
7Fe gyt o9l 7 d A sk A] ok o wbek gr2 0oL, o @) 73Sk 1 AU o (AL HAI A 7F A Al =
AHE =AY A9 9 o] FE FUD F JFUth o] A2 A=A YY) o9 7, 32 x= A4 A
ol el A2 Ao Ut (& S0, 273 FEE Py _DECREF () 3taL ol 2 gh= &gy o).

int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
751 v X A& YU T category 9 AH 231 W7 (k) F2 34414 £) U NULL 9] U TF; message
A= UTF-8 2 A Fd FAHE YUt stack_level& 2B e 8 Al g ot FrdUth g &~ H
T oA A A3 F9 T Zof|A A7t FAT YT stack_levelo] 101 PyErr WarnkEx () E
e 34,28 1919 B4, 55

Y

HF = pyExc_Warning @ A B F#AojoF Yt} PyExc_Warning-2 PyExc_Exception
H Zg2dych 7|8 A3 HFEE PyExc_RuntimeWarningJUth & gold A1 HEE=
o A o AAR A WeE AR U

O ooy o [k
o > R
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oL Ao ol th gk AFA 5 W82, warnings 2E AP A H S A NA -wFAS FRAEA L.
i Aol E AT CAPI= 5T
PyObject* PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, Py-
Object *path)
Return value: Always NULL. PyErr SetImportError () & W% B3l X|ut, o] 4= HAAZ
ImportErrord A B Z 25 AT 4 JdH5 Ut}

WA 3.690 7}

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

EE A EYRES YAALE 111010}““1 A w A A E gy o] AL Fpold T
warnlngs.warn_exp1101t yoll ek kst el | Yok AASE 82 AZE 7_\‘:}}—5}@ Al 2
o) AWE 7B g oggaqra module=} registry A AHS NULLZ A A &) of gt}

B & 3409 7}

int PyErr_ WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const
char *module, PyObject *registry)
message 2} module ©) UTF-8 A 7 Q& F XL o] 11, filename2 3} D A|2~Hl Q17 (0s. fsdecode ())&
Uigatts A& A L8t pyErr WarnExplicitObject () 2k AU Th

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)
PyErr _WarnEx ()&t -FAFS &2 2, PyUnicode FromFormat ()& AF&3le] A3 WA A& 29
ST formar ASCIL 91 515 ) 2219 ¢ U]},

WA 320 =7}

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)
PyErr WarnFormat ()3} - AFSE 8= X 2L, category+= ResourceWarning ©] 1l sourceS warnings.
WarningMessage () 2 A&t}

WA 3.60 F7}

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

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. ¥ & A 7|7} A A= A =4] H
type(PyErr_Set* () &Y PyErr Restore () Oﬂ o st “]’7‘ 4393

o 1 & et 4
E A ¢Ek oW, NULL & Wty ok of 2] o] Wk gholl th 3t 25 &7 5FA] 9FobAl, Py DECREF ()

287k YUk

Z3: 93 7S EA o2 o u| 2B HA] v Al 2 thAl PyErr ExceptionMatches () S AR S A
2, ol E FRFAA L. (FH;H2 ALY BF AL 7t Fea thAl A" 2ol AL, o Adh= o 9] 9

MBS 5 oA vl e A sH7] 45uth)

int PyErr_ ExceptionMatches (PyObject *exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) & ZE3hUrcth o7t AA=z A
B A= W v =5 oF Ttk ol 9] 7 I A SFA] ek ko v R ] A A A fjnko] A T

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
given 2191 7} exco] ol 9] 33} QA 518 22 WA Th exc7h 22 2 A7) o] B, given©] A1 F ) 0]
2B~ W T FE WHFUTh erc7t FEo W, F 2ol i BE 9] §(22 I AR FEE AT

Ao =)E dAE A& AU Th
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void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback

)
Z27k ALE A ) WS E ol @ EAZIE AU o B4/ 45 A
% NULLE A3 FUTh AR 9o W, AN AW 27 AA ) hek BxE o] g o] AfF
ghat Edlolam AL § AR 134 L whw nvILd 5 gy

X,

i o] e Lt

S T = ol AT ALS

fE

oz do g xFs| ok st LY olF A7 E LA A= A4St

Ytk A& So:

i

Kl
e
r_‘.{g
:Orl_l,
o

A}

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

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

PyErr_Restore (type, value, traceback);

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

Al AAZ 2] FAZIE AR FYTh olg] FA 717} olw] A= o] o, WA A F Ut AA 7t
NULL ] |, o 2] EA]7]7F A A Yt} NULL type &} &7 NULL ©] o} value U} traceback & A &3} 4]
VAN 9. o8] Be Zaj ol oF Tt B2 ol 2] ot R AP BhAA 2. (ol2F F AL
At Yol B3 A7 EAEYUTH) o] 352 2 AA o O AR E A AT ULH: & Aol &+
AA A st F2E AfFSl ok T& Fol= v oy FRE AFIA GFUTh (o] AL o3 T
4 T, o] B4 AFeHA) vHAIA 2. AT s ok

i o] e AR o2 of|2] A7 E A A o' A st Bs] of st Z = Ak AR EH U T
A o2 FAIZ7IE A pyEre_Fetch ()& AHESHAAL L.

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

5% Bl A, okee] pyErr_Fetch ()b HESHE e “ul AT H 9L & AFUTE F, rexct
Zejs AR o) AW rval & e Fe e Aab AT ol o] Pt of AP FehAE AnHs
ot ol AHEF 5 Utk gol o] A7 of YO, ok A ojibA gFiith AAE

Aok 45 P4 A AP Uk

o

L o) g o) gholl __traceback_ olEZ|HEE FAIA R AASHA FUth Edo]am g
@A A4 oF shd, tha 3t 22 57 &y slo] . dyth

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

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

sys.exc_info() & &2l 4 AT 2L, dl9] AHE AWUTL o AL A= HAF o9 7} ol
ofn] ZHH 98 e Atk A AAlo] A F2E BBFUTE o] F ol Aol = NUILY 5
A5tk o9 AR AE SA3A T

Fa: o g Aty o

ow Shelt FEol A A A A UTh 2388, BE} o
9 JENE YA A B9 R

4] 5
G AT 5 ABUth o9 HHE BARAL A e

2

<]
o 5f

PyErr SetExcInfo ()E AF&3SHA Al
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WA 330 27}

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
sys.exc_info () & ¢l A 22, o9 FHE AAGFUTH o] A2 M2 LA of| 9] 7} o 2,
ojml 22 o9& 7t Yth o] e AR FxE FHUTH °Eﬂﬂ FEE A, Al 9

REo| NULLE AE3HA Al 2. Al 1 x}o]] T 3F kA 9l 322 PyErr Restore () S FRIAIAL

Fa: o e AW oR A8 HEstHe ZEA AEHA Gyt 238, ZE
7bole FEHE YA R AR Edsof & ul AT dsUth d JEHE ol

W7 3.30] 7%

5.5 A2 AMelst7|

int PyErr_CheckSignals ()
o £ stel sl ATd APIS 4E AGUUTE AT 22 A AR AEH YA S5, 1Y
oOd, g Al ﬂﬂﬂ SE¥UT signal EE0] A 9H W, ojH o ® 2dH A1 4ﬂ7]§
TET 5 dFYLE BE F o, SIGINT«] 7]H B3+ KeyboardInterrupt 9 & HAA] 7| =
AQ ‘/]‘3} 04]9]7P““§?5}“4 ofg] ZAIZ|I7F A 1 & -1 WHEgt T 287 La—% FrE0
S WEEhU T o8] FA] 7] o] Aol A A AFA AU AHAA] & 4= AdHUTh

void PyErr_SetInterrupt ()
SIGINT Al1d = &9 3& Al g8 o)A ?.,}14\3} t}-& ol PyErr CheckSignals ()7} $&% W
SIGINTO| th gt Zho]® Al2d A2l 7| 7t S&F Uth

SIGINT 7} Stol oA A 85 x| 942 (signal.SIG_DFLO]U signal.SIG_IGNL 2 AAE o]A]),

o] Fot obf FUE 2AFA FEUTh

int PySignal_SetWakeude (int fd)
o] EIE Ao A0 24D Wit A1 WEA B Hlo ER A28 B &S
ARG fai ¥ B2 A olojop FUTh ol 1) e A &AE BT T
#-12 7le e HEASF YUY oA 27 "]‘EH?J‘/]‘_)r- o] AL Btol M signal.
set. _wakeup_£d ( Q}E%ﬂﬂ‘&, o8] AAkE gl Ut fde= F23% 9td 7]&xbojoF ). 3
Ul Aol A 5 B ol e
‘sz 35014 WA Aol A, e oA A A= A Y

L

Y.

5.6 0|2 EcHA

PyObject* PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
Return value: New reference. ©] +4 ﬂ H 4= A o ZHA2E vrE 1 vkd3tU T} name A X= Al
9] 9] o] &, module.classname A2 C EXYF o] o] oF St} base2} dict A A= & ‘ﬂ—ﬁﬁ_i NULL
AUt o] A 5 Exception(ColA PyExc_Exceptionl @ WA AT = S UTHAA A
Zelos A7} ol QU

AR %EHCQ] _ _module__ oEZHEX name
2 o]E L upx et HE (mpx] ek A H)OEH?@%‘
BT 5 At el 2a s 2e s R

944 g Agshe o AT 4 dEUh

17he) 3 A RE (A v A7) o7 AR T, 2o
L} base 9174 DA vl o] & Fef 2 & A AT o
295 AUt dia AR o2 A2} A=
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PyObject* PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyOb-
Ject *dict)
Return value: New reference. MZ 2 o2 Ze 20 S2EHES ¢A HoATd ¢ s IS A Y3d
PyErr_ NewException ()3 Z4UYTt}: doc®] NULL ©] 0}1/] , o 2] E-EHi\_Oﬂ 3 =AEZ O F AL
A
A= .

B A 3.20] F7}.

5.7 O|2| ZHX|

PyObject* PyException_GetTraceback (PyObject *ex)
Return value: New reference. 30 Ao\ A ___traceback__ &
28 Edo] 2u2 wEFTh $AE Edol 20 ¢

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
ool B Ealo]~M S hr AAFTH AL H Py_None S AFEHHAIA L

PyObject* PyException_GetContext (PyObject *ex)

Return value: New reference. ¥}0] % of] A] context_g Bl AM AT ¢ e A FRE et o
HH AIAE (T o9 2", o] 25 AP ote EF e/ YA YUSYTH E Bty d24

A8 AE7}glo W NULLS WEEH o)

void PyException_SetContext (PvajeLt *ex, PyObject *ctx)
oot A AYAES a2 AAFU T A9 H NULL S AR S AL L. cx 7} ol €] AT 2414
FAsts @ Ak 5 U o] A2 ol hE Fx2E F YT

PyObject* PyException_GetCause (PyObject *ex)
Return value: New reference. 0] R oA _ cause_ & E3] AN~ =
HAol(o 9] AI~E A1} None, raise ... from o7 4RZFEUh& & ch

void PyException_SetCause (PyObject *ex, PyObject *cause)
of 9] of HHAH A2 cause® A7 T Th. ]—rfﬁ“‘ NULL < AR8-3F4 A
None 91 %] &9oldl= & AAL= 5 Utk o] AL causeol] o] 3+ 2 &

=
__suppress_context_ = 0] Stof o3| BEA| A O R TrueE AAH

5.8 FL|ZE ol ZHAl

OE g CollAd FUZE A9 S B s4s e vl AHgH

PyObject* PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
Return value: New reference. encoding, object, length, start, end X reason o] E 8] HEE A}& 3}
UnicodeDecodeError A A& w5 Yt} encoding¥} reasonS UTF-8 2 A7 G H x4 Y

PyObject* PyUnicodeEncodeError_Create (const char *encoding, const Py _UNICODE *object,
Py_ssize_t length, Py_ssize_t start, Py_ssize_t end, const
char *reason)
Return value: New reference. encoding, object, length, start, end X reason 9] E 8| H EE A}-& 3}

UnicodeEncodeError AR E 95Ut} encodingT} reasonS UTF-8 2 Q1 ZHJH E 21 Yt}
WA 338 HA:3.11

Py_UNICODE+: 3}o]# 335 7 X 5 YT} PyObject_CallFunction (PyExc_UnicodeEncodeError,
"sOnns", ...)Z ufo]la g ol A FAA L.
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PyObject* PyUnicodeTranslateError_ Create (const Py _UNICODE *object, Py_ssize t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)
Return value:  New reference. object, length, start, end L reason o] E B H E E A}£ 5o
UnicodeTranslateError AAE W5 YT reasonS UTF-8 2 A I W H E2}<¥ Juth

WA 335E 7 7A:3.11

Py_UNICODE+ 3}o]# 338 3 X5 g5 YT} PyObject_CallFunction (PyExc_UnicodeTranslateError,
"Onns", ...)Z ufo]1F o] A FA AL

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject *exc)
Return value: New reference. =021 o] 2] 24 A 9] encoding 01 E 8| HEE ¥l&-3 T}

PyObject* PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject* PyUnicodeTranslateError_ GetObject (PyObject *exc)
Return value: New reference. =] R | 2] 214 9] object o] E 8] F-E & w+3Hsh t}.

int PyUnicodeDecodeError_GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeEncodeError_ GetStart (PyObject *exc, Py_ssize_t *start)

int PyUnicodeTranslateError GetStart (PyObject *exc, Py_ssize_t *start)
Fo]7 oe] A ﬂH start ) E 2] FEE 7}A LA Hsrarrol] ¥} X FU Tt} starti= NULL o] ofy] o of gt}
435 02, AshatE -12 wEgh

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)
int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
F01 21 ol 9] AR O start o] =2 HES stan = ARG A F5E 02, A9hshE 12 BB L

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)
Folx o] A 11]4 end ) E ] HEE 714 A #endol| Wl X T} end= NULL o] ofu] o] of g},
dEstd 0, At -1 HhEg o

int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
Fo]A oQ] AA 2 end AEE|HEE endz AATUTH AF5H 02, Aot -1 vsghch

PyObject* PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject* PyUnicodeTranslateError_GetReason (PyObject *exc)
Return value: New reference. 5] 2 )| 2] A 9] reason o] E 2] R EE ¥istsh o}

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

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

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
Fo] A o 2] AA L] reason A E B HEE reason o2 A QT Uth AF3td 0&, Aostd -1 933t
Yt
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5.9 i+ Mo

These two functions provide a way to perform safe recursive calls at the C level, both in the core and in extension
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)
AR C5E 520l s 82 St A8 EATYTH
USE_STACKCHECKZ} AL H Qo W, o] 3= py0S_CheckStack ()= AFE3Fo] OS 2Ho] S HE R
H A=A FAF YUt o] A9, MemoryErrorE A3t 00] obd Fhs RESHY T
a9 v e A Al Ry A FAddYh ©] B¢, RecursionError 7} AR F 31 09]
obul grol MEHE Ut 194 gk, 00] waE vk
where should be a string such as " in instance check" to be concatenated to the RecursionError

message caused by the recursion depth limit.

void Py_LeaveRecursiveCall ()
Py_EnterRecursiveCall () € 28Ut} Py _EnterRecursiveCall () & Zt AZ A &0}

oh 3 WA 52 o] ok gk,

int Py_ReprEnter (PyObject *object)
TS ZAE7 A tp_repr +E A F A TEHUTh

AA 7} ol m] A 2lE glow, g4 o] A4S sty th o] A tp repr +HL2 35 e =
TG AAE vt oF YUt o & £9], dict AA+= PE et list AA= [...]E
Ll g =

A Asto] et = 2o AeE Uyt o] A tp_repr +AS WA O E NULLS
1k 3ks) oF g o)

DA GO, FEE0S W tp repr FAS AYHOE ALY 5 YU

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

EE xF ol o8 = pyExc_F ol sto]H o &) o] Fo] 2= o] 5 WY M= AlFH UL Pyobject
FYUh BF Fe2 AAGUh EAEE 98, the2 BE HMSdYTh
ColE nfo|M o|E LE
PyExc_BaseException BaseException (1)
PyExc_Exception Exception (1)
PyExc_ArithmeticError ArithmeticError (1)
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
CtZ ol X[of Al
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H 1-0|™ mf|o|X[of|M AlH

Col= Zfo[ W 0= CE
PyExc_ChildProcessError ChildProcessError
PyExc_ConnectionAbortedError | ConnectionAbortedError
PyExc_ConnectionError ConnectionError
PyExc_ConnectionRefusedError | ConnectionRefusedError
PyExc_ConnectionResetError ConnectionResetError
PyExc_EOFError EOFError
PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError FloatingPointError
PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError (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_StopAsynclIteration StopAsyncIteration
PyExc_StopIteration StopIlteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError
PyExc_UnicodeDecodeError UnicodeDecodeError
PyExc_UnicodeEncodeError UnicodeEncodeError
PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateError UnicodeTranslateError
PyExc_ValueError ValueError
PyExc_ZeroDivisionError ZeroDivisionError

B A 33 o = 7 PyExc_BlockingIOError, PyExc_BrokenPipeError,

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,

PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,

PyExc_FileNotFoundError, PyExc_InterruptedError, PyExc_IsADirectoryError,
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PyExc_NotADirectoryError, PyExc_PermissionError,
PyExc_TimeoutError+ PEP 31512 wat =45 54

PyExc_ProcessLookupError el

WA 3.5 7} PyExc_StopAsynclteration I} PyExc_RecursionError
W A 3.60] 7}: PyExc_ModuleNotFoundError.
22 pyExc_OSErrorof thdl T34 H AU}

Co|E TE
PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError 3)
W 33004 M o] A2 W9 o9 FoldFUTh
rE:
() o] Ao ZF ool it wl o]~ S~ g Th
2) d=olAREZgF Ut A Al 7] 2= MS_WINDOWS 7} B o & &= A] Bl2E st o] & ALg- e
FEE HIHYA L

fd
rln
Ekl
4N
<
)
rx
oY,
[
2
N
rlr
av]
]
=1
5
‘O
An
K-
k=)
)
rx
2
o
o
allf
)
flo ko

Co|E oto| M o| & LE
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

¥ A 3.20]] 7} PyExc_ResourceWarning.

(1) 1AL e BE AT WFe] Wola Ze) Ay,
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CHAPTER O

FE2|E|
o) B9 BHELC L FAFE U A4 A4, CoA 3ol BE A8, B4 AR 72 B4 W OGP
23 sl A ghe TA e Aol ol 2/17kA thFd S Y E A4S ST

6.1 2 Al FE2IE|

PyObject* PyOS_FSPath (PyObject *path)
Return value: New reference. pathol ] 3t 5} A A8 58-S wi3ahch. AA] 7} stro|thbytes AR o]
W, 2z 357 F718Y ok AA 7Fos.PathLike QA EH o] A8 FH3H, _ fspath_ () 7Fstry
bytes 7 Xﬂ A w kg Ut 18R koW, TypeError 7} Ay kil NULL o] W3 U th

B A 3.60] F7}.

int Py_FdIsInteractive (FILE *fp, const char *filename)
o & ol flename?) T VO 3} pE AL w AFAY F0] okdUHE WA
isatty (fileno (fp)) 7} Z¢l atd e AL JUrth ASQ Z# 1 Py InteractiveFlag7Z}t Zo]

o] B filename E -V E| 7} NULLO| AL} o G o] EALYD '<stdin> oIt} 1222 F Slvhel 2wl

e 2 wsksh ] o}

void PyOS_BeforeFork ()
ZEALZ2 Aol U FUS B B one) U WA L2ALE RAISE RAG B2
T=07] Aol &3 oF Futh fork () 7} 75’43 /\1/\5‘ of| A RF ARG 7HE U o

A: C fork() T&L (“yol” olg e Q) “v]ol” A =oj A ut o] 2 o] of 3]t}
PyOS_BeforeFork () & u}zF7}FA 4 Y o}

d

B A 3.7 7}

void PyOS_AfterFork_Parent ()
ZEAs A ¥ AY YR AHE AAtE B A2 BAATREA) BAGe], fork (
U3 Z2AE BEAS = A4S S23 T R R 22 Qa0 A &3 oF @Y th fork () 7}
398 A 2ol A 8 AL§ 7Hs g o
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d3: C fork() &2 (“ﬂﬂo 1” ol Z 2] E9]) “wel” Zof A wl o] & 0] A of 3]}
PyOS_AfterFork_Parent () & u}Z-7FA U o}

B A 3.7 7}
void PyOS_AfterFork_Child ( )

?}4\—3 o e ii/\ﬂéﬂ.ﬂr 17 B ZHE S A $28 /5o god ApA = e 1]/\01]/\1
Z3 ok UL} fork () 7F A E A A" A wk AL 7F5 g o)

43 C fork() TE-L (“vQl” AAH Z e Eg]) “H| 2d” A = A RE o] Fo] A of gt
PyOS_AfterFork_Child () & "}zF7}A] 4 Y ot

A 3.70] =7}
o ®B7]:

os.register_at_fork () & AR S PyoS_BeforeFork (), PyOS_AfterFork Parent () ¥
PyOS_AfterFork_Child() oﬂ AN EE2D AEA A FtolH FrE 55 T AU

void PyOS_AfterFork ()
ZEA 22 F AR YRGS PASHE G4 ol A AB ZelE 7} A% AL A THE A 22
2o ZEE oo Ut A Al st o] A ZEA| 2O ZEER Y, o] 4 E 2T a7 S UTH

WA 3.782E X o] &4=Pyos AfterFork_Child ()2 HASE A5 U T
int PyOS_CheckStack ()

AJefz g gHo " Fho] BFHstd 2 &3 F Ytk oA AFAF & FdojA,
USE_STACKCHECK®?] A2lF o] Q& ujut A2 4 A5 Ut (A A nlo]2E4 = E Visual C++ 3
Y Y E AL e A5 Lo X)), USE_STACKCHECK-Z A5 0 2 Ao U o 2] & 24l 9] 3 & of A

A8 WA AL gk

PyOS_ sighandler thOS getsig (inti)
Alag o gt @A Al2d A7l & &gyt o] A2 sigaction() ©|Y signal () & #AH+=
ofe g gk 2 F4ELS A TE6A npA A 2! Py0oS_sighandler t=void (*) (i
typedef & A 9 Ut}

PyOS_ sighandler t PyOS_ setsig(inti PyOS_sighandler_t &)
Alzd i /\11Lq A 715 hE AR UTEH o] A Al2d A 2] 7] & wkketu T o] A2 sigaction () ©]
Usignal () S 2= f2 dlfdUeh 23452 A SE5HA] np A 2! PyOS_sighandler_t
= void (*) (int) 9] typedef B Yt}

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

surrogateescape O 2] 2] 2] 7] & AF&35lo] 2A| Y Q1T oA nfo]EES ﬂ YPUTH HEZE T+ Y=
H}O]_e‘_U+DC80 .U+DCFF ¥ 9] 9] £ AL2 t I 9 LT} vfo] E Al F %/HEH}O]E%’_—Z}E 2SR
g Qlod, o] 52 t] 25t thAl surrogateescape ol 2 A 2] 71 & AH§-SFo] HEo] E D E o] 2 A o] Z
?‘L‘J ‘:}-
FY, 7M1 =2 AT AN I Ee LA =2

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

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

« UTF-8, 3}o] % UTF-8 R =7} &4 3} 98 uf;

e ASCII,LC_CTYPE ZALo]"Cc"o]1,nl_langinfo (CODESET) ¢]ASCII AW (E=HA)S

U837, mbstowes () & westombs () 47 1S0-8859-1 1A S A2,
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« WA =AY 92

MZ g3 2to]l= F X} (wide character) = AFE o st £ AEE Hi33tyc) W E 2 & A3t A
PyMem_RawFree ()& AH&3FA Al 2. size 7} NULL o] o} ®H, g FAE A 2] §F elo] = F A} 4=

o 712},

gxdg ot w2 &9 o3 Al NULL-& 9H3H3H Y o) size7F NULL ©] of Y &, w2 2] o] 2] A] *size
7 (size_t)-1E2 ARZHIL, YIY oY Al (size_t)-2E2 AFFrh

CztolBjelo] W27t glow, vy o 27t LA 8hA] ool gyt

TAE S vl EG R A A3 Y3t | Py_EncodeLocale () &8 ARSI Al 2

© B7]:

PyUnicode_DecodeFSDefaultAndSize ()& PyUnicode_DecodeLocaleAndSize () &4
WA 350 F7h

WA 3704 WA o] T4 o)A UTF-8 R Eof| A UTE-8 Q1 7S A& o).

WA 3804 M A: o] T4 o)A AEA Py_LegacyWindowsFSEncodingFlag7F0°]H UTF-8
Q39 & A8 ok

char* Py_EncodeLocale (const wchar_t *fext, size_t *error_pos)
surrogateescape °f| 2] 2] 2] 7] & AF&3}o] 2}o] = E x}(wide character) FAIE S Z2AL QAT PO g AFH
gt} U+DC80..U+DCFF ¥ $] o] A 2 Al o] E B A}-+= u}o] E 0x80..0xFF & ¥ 25 Ut}

AT, g R SHEIANA G 2L SHEA R
e« UTF-8, W OS, ¢tE 2 o] & 2 VxWorks o A;
e UTF-8, Py_LegacyWindowsFSEncodingFlag®e] 0¥ o] Y=o A;
« UTF-8, 3}o] A UTF-8 2 =7} 84 315 -2 f;

e ASCII,LC_CTYPE ZA Yol "C"o]1,nl_langinfo (CODESET) ©] ASCII Q1T (&
L83} 77, mbstowes () £ westombs () 447 15S0-8859-1 1T J & A2,

o X 2AL 7T Y
o] 4= slo] M UTF-8 R =0 4] UTF-8 2l 9 < A3 t).

A2 G Vol E Qo] te E e S AT, LS A pytien rree () A4
A, Qmg oelih W= 23 e e A NULL S vk Th

error_pos 7} NULL©] o} W, *error_pos= A F Al (size_t)-1E AAE 1, A7 o8] A] F33}
2 2 EAFY e~ g /\47(4914]—/],.

Ho|EQ L gbo|= BaL BAY & thA] Y@ Y8 W Py_DecodeLocale () T4
o B7]:

PyUnicode_EncodeFSDefault ()8t PyUnicode_EncodeLocale () 4.
WA 3.5 7}

WA 3704 W A: o] F o] A UTF-8 X E o A UTE-8 91792 A3 th

B A 3804 WA o] 4= oA EA Py _LegacyWindowsFSEncodingFlag7t0o]®H UTF-8
A8 ALE T

rr
e
oNy
o

ARG B A L.

m{m

’
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6.2 AIAE Bt

sys BEL 7|5 & CHZENA M 4= QA 3= FEEH T
Z3H AR Az 2 E9 sys BEY Ao FE3 Ttk

PyObject *PySys_GetObject (const char *name)
Return value: Borrowed reference. sys 2E | A A A| name-& W31 A, SR 31A] o o 9
A A NULL S WHehehy o

int PySys_SetObject (const char *name, PyObject *v)
vZ7} NULL®] o} 3t sys 259 nameS vE A3 3 th NULL ©] H name2 sys 250l A AHA] Ut}
BE3W 0, ol 2] Al -12 WU Th

Uth 25 YR 2d = A T2 Ao

it

ZEL]

void PySys ResetWarnOptions ()
sys.warnoptionsg ¥l B|AEE A FYT} o] 4= Py Initialize() oA TE2T

4t

void PySys_AddWarnOption (const wchar_t *s)
sE sys.warnoptionsol] 71Ut A1 AE g AE JE&S FH APy Initialize() o)A
o G5 T30k gtk
void PySys_AddWarnOptionUnicode (PyObject *unicode)
unicode S sys .warnoptionsol 373
i o] @5 A CPython +d & FojA AT & ¢l
Py _Initialize()o|A warningsE& BA|A O Z AXE 3}7] Ao
A V=TT 5 S WF dedo] TE79 X7]§}Q 7| Al &2 7l =gyt

void PySys_SetPath (const wchar_t *path)
sys.path® FAEY 24 A2 FRAGY 2L, AL LAAE )2 FRE 42 2o}
ah patho) A 22 A2 9 2E AA 2 AT ok

void PySys_WriteStdout (const char *format, ...)
format2. 2 71 H = E8 EXYE S sys. stdout 9 7| St} 2 o] HA I Bl = o 2] = A 5]
A UTHtE F2 AN Q).
format& EHH 28 FALY F 2 7]F 10008}0] E o] & A ghal of T T} - 10000} E o] Fof| =,
=9 FAG ol AP UTh 53], o] A& FA T “%s” £ o] JojA = FH2 JuFUTh “%.<N>s" &
Ap&-ato Al ghal oF ok, of 7] Al <N>-& <N>of th& 4“”51 E“/‘EA ) 271E &1 af 10008}]
E2 2754 FEE AR A4 AU B % E F AN L, ofF 2 AL £ Ae) B
A4 4 AU h
FEA 7L LAY ALY, sys . stdout 7F A A= o] QA ko, ZulE AR = A A (C =) stdoutol] 71 =
g},

void PySys_WriteStderr (const char *format, ...)
PySys_WriteStdout () ZA| g YAl sys. stderr o] U stderrol] 3t}

—leL

void PySys_FormatStdout (const char *format .)
PySys_WriteStdout() 3} 3 A} St = o] 2| Wk, W A| A| & PyUnicode_FromFormatV ()& AR&3lo] Z )
G HAAE )] Aolz A=A T

WA 320 =7}

void PySys_FormatStderr (const char *format, ...)
PySys_FormatStdout ()3 Z A 9H th Al sys.stderr o| L} stderrol &1t}

B A 3.20] =7}
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void PySys _AddXOption (const wchar_t *s)
E XS AFOE FE AT PySys_GetxOptions () 7} 9hEele @A 54 wfg ol F715Y
1’4—. o] &= py Tnitialize () o)A TET 4 JH5YTH

B A 3.2 F7}.

PyObject *PySys_GetXOptions ()
Return value: Borrowed reference. sys._xoptions2} FAFSHA, —x 549 A A 8 & vkshgy o).
of & 7} A 3HH, NULL ©] RERE] A1 of 2] 7} A A Y o)

WA 320 F7h

int PySys_Audit (const char *event, const char *format, ...)
RE A Zo2 Ao HIEE YA I YUTE 5 A 0 vhgkatal A s A] o @] & A A3t 00] ofd
Zre Mag o,

5ol #4590, formarst e AAE A4S AT FES FAFUL ¥ Jol %,
v puilavaluc O] A8 AN 8 EA EAE NET F AG T L= hol Sl o
A ;

A& %}‘%%‘Ol °‘7l EEHT°ﬂ /\Pﬁd% Az FE7d8E 5 5 Uth)
PY_SSIZE_T_CLEANO] FY= A=A JA G, # 2H FX = F4 Py_ssize t & A= ojof
EigRi=3

sys.audit () < o] T =9} F Y3 7| 5& =T

B A 3.8 F7}.

W2 38204 HA: # 29 A 3l Py_ssize tE 87 FULh oA &, T 5 g A
A7y S UL

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
24 Z:WSE— B rEd F ai*ﬂ hook-Z 7}6,;14@ Aw—o}rﬁoo %Uﬁs}@
: 7

EETEEE R 145}.

userData % 1E1”§?:¢E AR ¥ P5E b2 Aekdol A £5F 5 JlojA, o] TAHE
glo]l W AE|E A A A=z d oF Ptk

o) 4 py_nitialize () ol Aol BEE AATULL WEkY 2713} ¥ T2H T,
Z o] @8]T Exceptiono A AH ZeA H o g S LA A

o &= A= A (silenced) <51 Th.

= int (*) (const char *event, PyObject *args, void *userData) ¥ 4T}

£ PyTupleObject ¥o] RFF UL F g5+ T4 oHIEE DAY 7 slo] A AE =

HGILE Fe A2 52740,

Els ’S_Ué 2 PEP 5782 IR AA L. o|HIEE DA 7] = FEF I F 2to] B g9
Eol g5 o] & Ut A% W82 2t g An Aol gt

A} 9 o] 71:1'/\]- o] E sys.addaudithook< WA AUt}

goh Y, T @, ol
X
8
°:2

D> TN
fr =
N
>
gﬁi

52
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6.3 TEMA O]

void Py_FatalError (const char *message)
AL olE] WA AE AR 22 ALE SYU SFF A A2l A g of e
gto]l A JIH Z B & A& AHE sk Zlo] A1 ds 2 o] A AS W vt TE8 oF T o & S0,
A B 7t e4E Aoz B o). FY20ME, & CelolB e g &< abort () 7t &5 o] core
shele g stel 3 A= g ok

void Py_Exit (int status)
A m2AlaE FEFULE o] A2 Py FinalizeEx ()5 T& 8 thg &F C gholB Y &=
exit (status) & &Y} Py FlnallZGEX ()78 S XY, T8 A= 12002 A F

Fek
W4 3,600 4 W 7: sho] del Aol Aol A1 8] o 7} Bl A5 A kLT

int Py_AtExit (void (*func)())
Py FinalizeEx ()7} &% A @'4—% S=% .
@olop et o) 208 42 B8 ERY S AL 5
FERA YN A AR S z
S R BB B Bh e el
glo] 2 APIE S &3 QP Th

<
o
o
o
%
-+
r{r

_,_,
| 32
o

| 525 g B
StH, Py AtExit ()&= 0&
Futh 7 Ao g
5= 7] wf&oll, funcoll A

folr St
e

64 B QIEE 57|

PyObject* PyImport_ImportModule (const char *name)
Return value: New reference. ©] Z1-2 o}&]] Py Import_ImportModuleEx () of o) 3t eh<=3}lH QB3 o] A~
Ut} globals 2} locals Ol A NULLE A A3} level2 02 & A A St} name 1A}l A o] E3he]

(@7 A} A H BE ﬂﬂﬂwymmmﬂn—aAE'*wig@ﬂﬁ%gaﬂ:%ﬂ%ﬁ%
o) WS = 2 A9 5E 9714 DAL o] 8 A E 2 E o] § %2 FIch (FEVEAS, nameo] AA =
R %W“HHﬂﬂﬂaﬂﬂﬂﬂiﬂ@ﬂﬁﬁ%ﬂ@@ﬁﬂﬂ-ﬂﬂﬂﬂ_mi_%¢ﬂ
ARE AR EEEC 2EH YD) JRE 3 BEol g3 A2e BT BB A A5 A o9l 7}
A4 ¥ NULLS W Th EES QEE Sh o A315H0 sys.modulese] RES W74 ey Th

ol F4t G4 AT JEES ATV

PyObject* PyImport_ImportModuleNoBlock (const char *name)
Return value: New reference. ©] &4+ PyImport_ImportModule ()9 HXH ¥ A Y}

9733004 WR: o 158 e AUES JEE FFE BET A SA AARAG e T2}
sl 3304, A3 Aol R o] S A g g FF o2 A W el o] ¥l
S8 5L U Be s Ry

PyObject* PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyOb-
]ect *fromlist)
Return value: New reference. R 52 Y FE sttt WA gpo|H Sk import_ () & E3) 7F&4 &
AT 5 AU

NHEE gre JEE © REC A4 A7 Aol B A2 e FE, w25 A 97 A4 E NULLY
Ytk __import () 9 uHAZHA 2, u]o] 91X 9FL fromlisi7h A B A 9 B, A7) A 9] A2 BE]
24592 who) W ghe 249 si71 A duek,

Olx E A= PyImport_ImportModule () A E B2XAs ZE AR E A ATk

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

Return value: New reference. 252 YEZE FUTH BF _ import_ () 7l ol 45 A H £53}7]
W o, W SRl B4 _import__ () & E5 49 2 49T+ deith
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e 2 JdXE ® BEo|LF A4S w71 Ao e Al 22 %iﬁ?ﬂWﬂﬂﬂﬂﬂ 94 E NULL 9
Ut __import_ () FulRIIA 2, ¥ o] QA o2 fromlist 7} A E-F) A 9= 3, 9 7] A1 Q] M H B E ]
LAY RS WY W ghe A A A YUk

WA 330 =7}

PyObject* PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyOb-
Ject *fromlist, int level)
Return value: New reference. PyImport_ImportModuleLevelObject ()2} 8] 53}A] 9F, name-& 74
F= A A UTF-82 dF 98 A gyl
W 33004 W7 levels] 5 72 T 885 A U,

PyObject* PyImport_Import (PyObject *name)

Return value: New reference. ©) 12 @A “AXE T 347 E 5 &51= 154 A o)l Ad YT (HA A
01 level 0 AFE 5=, Ao o °‘—LE 2 =shoh., @A A9 builtins_ o]l Y= import_ ()
FEIZTEHYLE o+ ?ﬂxﬁ E]'ﬁoﬂ AAE AEZE F3 AHEoto] JEZEVHE S v YT

o e B 8Y JEEE AE T,

PyObject* PyImport_. ReloadModule (PyObject *m)
Return value: New reference. _l_g S T}A] & X (reload) f,ﬂﬂ% t} oA 2=2H 2 E5of o3k F 2 E ukEst ALY,
A3l Al o 9] 7} A7 H NULL g WHH Y o} (o] uf) 52 o A5 EA Y th.

PyObject* PyImport_AddModuleObject (PyObject *name)
Return value: Borrowed reference. 28 ©] 59 d|@5t= ZE AAE ¥t} name 21X .
module A Y 4 FTh tq;q 25 gAY A Felsta, glod A2 thEo] EE YA
2ol 444 fﬂ'q ‘:]'- Aol Al o €] E A S NULLS ‘ﬂ'%ﬂ'q t}.

#ii ol Bt wEE 2201 SEE A GgHIth LEel o mms A ggled A%
AANE dA Ut RES IFE 518 W PyImport_ImportModule () oW 1 W3 = 3 }E A
S Al 2. nameol| A B O 2 FEH o] 5o & A 3| 7] A FR = o] EASHA] et el A A
<t

w A

B A 3.30]] F7}.

PyObject* PyImport_AddModule (const char *name)
Return value: Borrowed reference. Py Import_AddModuleObject ()&} B 3}FA] 9 nameS U & 2
A A UTF-8 2 A F Y H FAF Yyt

PyObject* PyImport_ExecCodeModule (const char *name, PyObject *co)
Return value: New reference. Fo] X & 9| & (name)(package .module FA A 4
HpolE = std oA AU WA ZTL—r compile () £ deFE 7“Zﬂ E%% 4
Aol o gk A 22 7\‘:‘5-‘2 HESHSE AL, = of ] 7 A 0}@ Oﬂﬂ 7 *5‘ NULLg ¥H&3 . o & 7k
WA S sys . modules oA nameo] A AB YT PyImport_ExecCodeModule () ol 7 ?Jiﬂ‘llﬂ name
o] sys.modules®] ojn] Qo] & T8 HFYTE sys.modulesol| EGASA 27 RES A F
A R 2ot R B A EE W BB AN A G (282 ohhE B DA

gxo v|Fo]E uf &AE) el dSS & ol gl iE YU th

222 _spec 3 loades it old 2957 Yaid 440 o2 449k otel 2
=259 loader AAFYUHEE AAFE T, 2R 94O SourceFileLoader & AAAEHA
2439k

EEY _ file. OEFHHEE FTE AAY co_filename o2 HAHFH YT s,
__cached_ = AAFYT}

ol g on AXE HYUHE BES A EEFULE BEES U 25+ JEH P2
PyImport_ReloadModule ()& FFZ3IHA L.
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name©] package .module PA 2] o g L ZH o] & 7t 7| W, o]u] T A ] 2 A 7|2 F2R =
A3 TE A A FH YT

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

PyObject* PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char pathname)
Return value: New reference. PyImport_ExecCodeModule ()3} FAFSHA| 9 2E A9 _ file_
O] E | HE+ NULLO| o} e} pathname & 2 A2 g U ).

PyImport_ExecCodeModuleWithPathnames () & FZ 3 Al L

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

Return value: New reference. ~PyImport_ExecCodeModuleEx ()2} AR T, & A A Y
__cached__ 9]EZ|HE = NULL9| o}y 2t cpathname 2. 2 A RZFH Ut} A 7}A] 84 = o] A 0] PR
He AdUch

WA 330 =7}

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

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

cpathname2 UTF-8 2 A7 QJH AL A Yt} pathname®] 7O NULLE A A H 7 ¢ Oﬁ ™ Zko] cpathname
ofl 4] So}s= 7 Qrobu el i1 g o
B A 3.20] &7}

WA 330 A vl E FE RO ATHE A PR
2 gk

long PyImport_GetMagicNumber ()
stol W vlolE F = Y (LY .pyc 3+Y) 2] v] & M & (magic number) & W3t vfF] G =
E 5E st o] & 4uko] 2ol 2] E ATi gk utol £ £ A= EA S oF gtk ol 2] Al -1 ukekgh k.
W 33004 W7 A3 Al -12 ek o

const char * PyImport_GetMagicTag ( )
PEP 3147 @4 stol#l wlolE 5t 5Y o] &9 w3 g1 B
implementation.cache_tag®) %k A= S 9L o] T4 A S oF Sholl 59 341 Al 2.
B & 3.20] &7}

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 25 &0 AF&5 = 918 (¥ sys.modules) S ¥}
o) 212 | 2| Ef ok} £ 4] 51 Mgl 9] A A 2

PyObject* PyImport_GetModule (PyObject *name)
Return value: New reference. =013 o] 50 F o]nu]
LTI NULL-S RS 2 ol 2] - A A THA ©
4 A st}

B A 3.70] F7}.

PyObject* PyImport_GetImporter (PyObject *path)
Return value: New reference. sys.path/pkg ._path_ 5 path S 35t 1}
|

it

Al AL o imp.source_from_cache ()

E

ZEH BES NEAFULE BREo] ofF] AR E H 7|
rs Ut 23] o Ao st NULLS RS o &

o)
=4
o)

R — T
Sys path_importer_cache HA Y B A Ad =& g}\—%l/]ﬂ—, OoFA FNA F A FoW AT FE
< ﬂ‘ﬂﬁ' 4 Q= Fol whAE w7-A] sys.path_ hook = g3t o] 90 W None2 ulh3lat
14‘3]' o] A 31}01]71]7:‘&7]%.1}0 B 7} o] A& 3o orel =1t}

sys. path importer_cacheo| 2IE A FU T}, g2y 2

void _PyImport_Init ()

dZE MAYSS 2713t Wi A8 A
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void PyImport_Cleanup ()
EE HolEs Atk W A& duth
void _PyImport_Fini ()
Q== v AUZL v Uk 8 A4S Ak
int PyImport_ImportFrozenModuleObject (PyObject *name)
Return value: New reference. name 0] 2F= 0] 59 Z & = 2 F (frozen module) 2 Z =3t} A-Z3H 12,
S 27 B3 02, 27180 Ao 5 9] B AT -1 MBI 2E AT 9RE
% Eo A2 A PyImport ImportModule ()& AFEBHAA L. (BRH o] 2of 2 JHAA L
— ol e ZE on 4XE HYS Wl thA E=FUTH)
A 3.30] F7}.
WA 340 |A: _ file OEZREE He B0 AAHA 54k
int PyImport_ImportFrozenModule (const char *name)

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

struct _frozen
o] AL freeze 2 B ] (F}o] W A2 M| L] Tools/freeze/E FRFAAI L) 7} Ag
HaagHE At +2A 3 Y JUth Include/import.h A

_L
. r°*'
oy
v
Iy

o d& Boe th+=

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

bi

const struct _ frozen* PyImport_FrozenModules
o] ZYIE L struct _frozen Eﬂ:“:A Al g 7he) 7 5 27188 ol W 7k 2 NuLLol v 0
o) oA AAF U Al ZEE ol A=
Eetel EACE A4 sEe nE AOAE AT+ Az

int PyImport AppendInittab (const char *name, PyObject* (*initfunc)(void))
7129 W& 2E HolEo dd RELS 7Yttt o] AL PyImport_ExtendInittab ()< 7+
A= A g iﬁ«ﬂ‘ﬂtﬂ Holgg &3d + gloed -15 ST UTh A RELE nameol gt o5&
2 JEE B 5 gou, inifnc 55 AL NEH YRECNA 525 & 275 F4 = AT
Py_Inltlalize () Aol T =) oF gt}

struct _inittab

U E 5ol 9 0 $52 V)@ she PEA. A FRAE Az Eo] 3 BE) o) 83
2713 FrE AFFYULH °o]52 ASCIE JIFYH FA4E ‘Q‘JD} ol HE Wt 22 I1WLS
PyImport_ExtendInittab ()3 T o] e FZ2A Y MBS AHEst WA RES AT S 4
$)% Ut} F2AE Include/import . nol A B2 o] 4981tk
struct _inittab {
const char *name; /* ASCII encoded string */
PyObject* (*initfunc) (void);
bi
int PyImport ExtendInittab (struct _inittab *newtab)
W 2E HolEo 25 A Mg F7H Yt newtab ¥] €& name d E ol NULL % 23k AlEd
(sentinc)) 3% 0.2 Z1hof ghiich Ale]d gHe AFSHA oW vEe) 257k EAY 4 A5y ok
AFSE 02, U Hol RS S8e] ek vl el B8 o w1 wagh o, AulehE,
W& gHlo]Eo| REo] F71H A F5UTh Py _Initialize() A Oﬂ T =3 oF et}
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6.5 O|O|E| Oj&FE X||

o|e)8 £E L C TE 7 narshal BEN 2L o8 B2 A45te] 4UNW ARz AU T4+ =T
U 85 g 0w oS aE B9 dolelE Bl A A}%ﬂ & Qe F7HF57 AS U
W% = 2

°l 2 7 7HA WA e HolH ééﬁ% A4 WA 02 AAA Qv o], v A
uhaFe g off Q1 d (intern) H EAE S F-F U WA 2 B!
[Bh= Py_MARSHAL_VERSIONO AR 3t A4S JeERA YT (A 2).

void PyMarshal _WriteLongToFile (long value, FILE *file, int version)
long A S values file 2 vHAFEU T} value2] 319 328 E 2 7| 23Ut} 7| & long §9 2 7]9}
BA o). versione 3+ & AL vpEFA 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)

_\'j]—O] /}"ﬂ 7_n‘j~“ Value—% ﬁlei U]—)‘l:}_:‘;j'l/} q version% “:q'?:_]_ 6—03 ﬂ% ]/]—F/]—‘ﬁ ]/] r/}
This function can fail, in which case it sets the error indicator. Use PyErr_Occurred () to check for that.

PyObject* PyMarshal_WriteObjectToString (PyObject *value, int version)
Return value: New reference. M}FH value £ S £33 vlo]|E Y AAE widsUt}. version2 3+
412 ey o,
e B4 E AHESHE T g2 Al 92 5 U th
long PyMarshal_ReadLongFromFile (FILE *file)
27l flsf A FILE* 9] HlolE] 2E X C longs "H&Yrth o] & AH838Hd long?] 7]
3719 FA Qo] 328 E kol 4 5yt
ol @ Al, A A3} o ¢ (EOFError) & A A ekl -1-8 HheHgHY]
int PyMarshal_ReadShortFromFile (FILE *file)
A7) S8l S FILE* S H o] B 2E oA Cshort & ¥kttt o] 45 AE-8HH short & 7]
a7)9 BAglo] 169 E ghet 912 4 A% Th
ol Al, A A3} o] 9] (EOFError) & A A et -1-S Hhekghth

PyObject* PyMarshal_ReadObjectFromFile (FILE *file)
Return value: New reference. 9)7] 913l Q& FILE* 9] to]E] 2AE HojA] glo] 3 A

oy

mlm
1::
rﬂ
i)
i)

of & Al, A A3l 9| Q] (EOFError, ValueError B+ TypeError) S A A 611 NULLS ‘?_—T@_]—?—,’;,LH c}.

PyObject* PyMarshal_ReadLastObjectFromFile (FILE *file)
Return value: New reference. 217] 913 ¢ FILE* 2] Hlo]E 2E A gfo]d AAE 12
PyMarshal_ ReadObjectFromFile ()&} &, o] &4+ = gtdoA] AAE A &=
ARFo2H, B tolEl g WEDo] AF Mo e 2= B4 91, 70| A B ufoEA ¢
W elol 9 HolEloAl & ALk A5 5 DG U HAoNA o A% A e A
Ao & 7:1 5 L-of| gk o] HI L }\],_9.-5],/\1,\]_]_

of & A], 2 d3l 99 (EOFError, ValueError =¥ TypeError) S A A 8131 NULLES ¥FEHgHY o}

PyObject* PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
Return value: New reference. data7} 7}8] 7] = len H}o] ES E & 3l+= vlolE B3 9 HolE 2E oA

o] W 27 & Whahgh o).

rror,ValueError 5 eError) & A A3 = WHER .
of & Al, 423 o &] (EOFE ValueE T = TypeE )& AA 3 NULLE WY Tk
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ol g2 A A G WA EE e W 78Uk F7F A 2 o o Al extending-index ol 155U T
4

ol# 8t T = A2 M /M PyArg ParseTuple (), PyArg _ParseTupleAndKeywords () @

25 oA 2 xo A8 ALGS ol &ElE o AR E = =W B XA (format strings)
FERITh E8 B AL ol elnh 2k ool e 2 UL A8 oh

2 EALEL2 070 o] g9 “x2Hl o9 (formatumts)”i FAI UL =W O = sl Thol A AXE At
Uik A3 oe BY Bt BT e Ko 29 B8 NBAYU R M) o) 2 AT TS E Ho)
A7) ol T whsl e AbA 2 ojeja gaoll Biat whel 4 ko] thg gt g Aol A,
0189 (quoted) B4 3 B9 LIk (52) 25 910] =2 F ol @9l 2} A5 shol 4l A P ok
[(tHEZ] e 5L F4E ALafofste C 42 FYYtt

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

gntd o g, xio] W o et £RAHE AT uwl, W5+ 3F ol AA o 3l Hel= 1, W3 o
AANY +HZ FAFULE o] AP w2 g AT 2ot sttt K4 o9 = es, es#, et &
et#gUrch

a# U Py _buffer FRAZFANH A o, 3t W 9 7 ZFAA], & A7} Py BEGIN_ALLOW_THREADS £
ol A= 7HH tle] 8] 2717 2 A H Ak ot g 19 §lo] o] ol A E A S 5 st 2344 OE
Holg A&z & (e BE X7 299 A %) PyBuffer Release ()& T&3oF gt}

g YA A] ¢k o W= NULE S 85 A 5yt
AR EE 97 Ag ol =dF 447 B, v 7
PyBufferProcs.bf_releasebuffer BE7}NULL S A] &9l '}01 25381, O]Wﬂ% ytearrayﬁl— 7‘8

7w A g 5 g8A kst

FH3: BE XU+ A (s#, y# S)oll tidl, Z2o] AR & (int Y} Py_ssize_t) Python.hE 23}
7] Aol j 2 & PY_SSIZE_T_CLEAN 9|3t AlojP Ut 227} Fo| = o, o]+ int 7} ofd
Py_ssize_t YUt} o] 522 FZ sto|M M A Py_ssize t T A Y3t int A FE THIESH
HAG YU P4 PY_SSIZE_T _CLEANS Ao dl= Z o] 7 FH Y

EAAE AL T C 2AH 2 WU 7| EALol h £AE =
A Ho| ZAE ALs 2 };_0_15{&]’\01] AUt C EAFY-S NULEZ S5 Ut} slold Bx1d
S Wdd @ 2= 2AES £F3HA| GotoF FUth 13 thd valueError o9 7 YT {4
I AA = 'utf-8' AFY L ALt C EAG 2 HFH Ytk o] Wido] AS|slY, UnicodeError
7R g o

s (str) [const char *] &

i <
ol

mlru
m

WS ol = A7 A8 BolBol A G Utk sk A2 J2 8 wolEolw ol & C 4
WS W, PyUnicode_FSConverter () S converter 2 0s& EM S AF&3E A o] 254t

WA 35004 WA ol Ao, shol W BAGolM YFH d TE EAES A W TypeError 7}
S YE T
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NULLZE A AH Ut}

z* (str, H}o] EYF 7] 4| == None) [Py_buffer] s* 2} B] 2312 o, 3ho] A A= None d % 55U
o] AL py buffer FZAY buf W 7FNULLE A A FH YT}

z# (str, ¢} 7] A& nlo| E P F A &= None) [const char *, int == Py _ssize_t] s# 2} B]<=3}A] o, 1}
o|% AA|=Noned % 5UTH o] A C2AEHZINULLE A H UTth

y (9]7] A& nlo] E Q7 721 A)) [const char *] o] ZW2 vlo]ELF AAE Ex Gl tjatC ez HF
FUth FUZE AAE DolEo]A] gFUTh ol EE M= W g Hlo|EE 2 F3
ShU o wer 2280}, valueError ol €] 7F @A S o)
WA 3504 W7 o] Aoll=, vo]EE W To|l X W g ufo] EVF U ASE W TypeError 7F A3 35
Y th

y* (Wlo] ELF A4 A)) [Py_buffer] s*2] o] 82 FUIE AA| 7} ofy et ulo]| EQ R/ AA 7 whol& Yt}
vlo| U E] glo]g & WolE ol = A WH d )

yv# (7] A& vlo| ELDF 2 A)) [const char #, int TE=Py_ssize_t] s#2] o] HPL FUFT = AA 7} ofy
g ulol EG 7 AA vk HolE ]yt

S (bytes) [PyBytesObject *] M &5 A =314 411, 3Fo]d AA 7} bytes AA L 2

r>~ HJ[O

Hlo] EG AA| 7} ob Y ¥ TypeError& WA Yt C Bl PyObject *& T A5UTH
Y (bytearray) [PyByteArrayObject *] 32 A 53} %] ¢+, o] W A A 7} bytearray AL AS 8

AdE S YUk

u (str) [const Py_UNICODE #] 3}o]# FUIE= A E FUIE A2 NUL F & HFof st C 2AH=Z
" 7)€ FUZE w oo thet A & NP4, Py_UNICODE ZAE W9 FAE ALs) of
gyt py_unIcoDE ZARS] YHl= Aot FA ol uhet thgoll §o s Al L (168 En} 328 E Q] Y
th. ol AL g d 2= ZAES £F3HA ghopoF Futh; wheF 23 th, ValueError
of 9] 7} vk ghu o,

WA 35004 WA o] Aol &, ol FAEolA WEH d Z= £AEZ LA H TypeError 7}

A5 o

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}d Py UNICODE AP19] & H Ut}
St

PyUnicode_AsWideCharString () < AF&38to] ulo]1g| o] A SHA A 2.
u# (str) [const Py_UNICODE *, int == Py_ssize_t] ud o] M3 F 7§19 C Ao AAH YT A A
A AFE FUIZE dolE WMo ik A olal, F HA Wi do|duth o] iy d 3=

ZAEE 3 8FYrh
Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}d Py UNICODE API9] € H Yt}
PyUnicode_AslideCharString () & AH&3lo] mho] 18| o] A 3HA Al £.

Z (str 1= None) [const Py_UNICODE *] u2} H] 232 0k, 3to] A A= None d 5 F YT o] 4%
Py_UNICODE EQE]7}NULLE A A F Ut}

Deprecated since version 3.3, will be removed in version 3.12: ©] A ~E}Y Py UNTCODE API9] & H Yt}
PyUnicode_AsWideCharString () < A-&3lo] ulo]l 28| o] A 34 Al L.
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Z# (str &=+ None) [const Py_UNICODE *, lnt or Py_ssize_t] u#S} ¥]23A| vk, sho] W A= None &
2 gzt of A py UNTCODE %O E| 7} NULLE A AUt}

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

U (stx) [PyObject *| W2 A= 314 91, sho] 2l A4 7 fUTE AR Y AL &
= AA 7} obY W TypeErrorE HAAI YT C A4 = Pyobject * 2 A

w* (9]7]-227] ulo| E A7 71 A]) [Py_buffer] o] -2 ¢]7]-227] W5 Qe 5 o] &
g3t &AL AZS Py _buffer FERAE ASUh M= YA
JdEUTH TESA= Y E & S vl X H PyBuffer Release ()& &3 oF

es (str) [const char *encoding, char **buffer] s2] o] HF 2 FUI=E EXA HHZE 2
Yt W NUL vlo]| E7F 2385 2] ¢k-2 Q17 Eﬂ O] Ef o] o 3l A ot 25 g o}

o) EAE T A A7 LRI A WAL YT ALEH v, AT o 8L 4271 NUL
28 BAYZE const char*o] A4, 'utf-8" ?li‘%ol AR5 & E st=NUuLLo]ojof g B HH
155 o] Spol o] LA A LT o 2 /L AT F WA QAL char++olof FUTH B
Sho £9E 9 e QA 2t Ygol gt Wz AT U G2 3 WA Aol A4 F
olFyow g:rr/lﬂqq__

PyArg_ParseTuple ()2 2R3 372 & &IF3l1, AT G H d o] €] E o] ¥ Fof] BALSL Al 2
FFE 2ELAS FRIAES huffer s 2ATUTh LEAE A T TTE WS A5 A3
PyMem_Free ()& SZ&8|oF g1 th

et (str,bytes &L= bytearray) [const char *encoding, char **buﬂ‘er] ol E B9 AA & thA] 295
2] 3 FHA = BE& ALt es ot 25Ut 4l 2 vfolE £21E AA 7w s =
AL A3 GE ARt 7P ok

es# (str) [const char *encoding, char **buffer, int &t = Py_ssize_t *buffer_length] s#2] o] HE L 71
SEE 2R ARG ek o AR UTh es 97 2, o] MY NUL BAIE 2o 9

dolE & 58

A 744 QA7 BT A WA Ao R AR H v, 3T o] 5L 7he) 71 NUL £ 8 £
2 const char*o] AL 'utf-8' AT HHo| AFRHEE 3 %NULL o] o] of gt} ‘ﬁnﬂ% ol g o]
so] tlo el A4 S5koH o9 4 AT T, T WA A char+ofof FUTE B2 FE 2
B9 g2 Q1A BaE o] 8ol S Wsl 2 ARH UL BAEE R WA Aol 44T Anges
ARG Tk A WA AR Aol B EeALlojol FUTE B2 A5 22 M9 vlolE Sz
AR Yh

= 744 A% R e} Atk

hufer ANULL £ E el B, Bt B2 279 W E Gk, o W 2 A7y
BASIAL *huffers M2 TFH A2EZAE FRIEF A

A 3}L7] K138 PyMem _Free ()& T Z3) oF g T}

*buffer 7} NULL ©] obd Z A& 7}e] 7] W (o] v] &FH W F), PyArg ParseTuple ()2 ©] A& ¥
¥ & A8l *buffer_length®] 2 A3k2 W3 2712 A FUTE 28 th3 AF G E dlo]HE w3 o]
EAFSFILNUL S5 Uth W #7573 24 942 ™, valueError 7k A Ut

T A 25, *buffer_length= 3} NUL Hlo]|EE Aot T H to]Ele] Doj& AP YT

et# (str,bytes It = Dbytearray) [const char *encoding, char **buffer, int == Py ssize_t *buﬂ‘er_length]
Hlol E AL AR E thA] I YA a1 FHA Ut F-& A9 8t es# 9t T Ut thAl, +d
dlolE 21 AA 7] M4z AgE Amge gt AR oh

L_4

.1.4
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<X}

b (int) [unsigned char] 2] o} Fto| W AL E S Q= F2 A4 E WHESHL, Cunsigned chardl
A&k

B (int) [unsigned char] S HZ 2 FAA} Qlo] Fol W A5 22 FJ42 WM33l3, Cunsigned chard] A
3

h (int) [short int] Z}o]% A4E C short int E W3S T}

H (int) [unsigned short int] @ W Z 2 AA} ¢lo], 3ol B4= Cunsigned short int E W3}

i (int) [int] Jo|W A4 E ¥ Cint WIS T}

I (int) [unsigned int] L HZ=F AA} glo], Fo] W A4E Cunsigned int & HEF T

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

k (int) [unsigned long] @ W Z= FA} §lo] o] H4E Cunsigned long & W Th

L (int) [long long] ¥}°]# 4L C long longl tﬁpgr?;; Utk

K (int) [unsigned long long] 2 W22 AA} ¢lo] o] 4 H4+E5 Cunsigned long long2Z HEF T}

n (int) [Py_ssize_t] J}o]# A+E CpPy_ssize_t Z A TH

c (Zo] 19 bytes == bytearray) [char] Z©]7} 12 bytest}bytearray A2 ZA|H, g}o] A H}o]
EE CcharZ {3}

W 33014 WA bytearray AAE 5§ F T
C(Zo]19] str)[int] Z20]7}12 str AAE FAH, go] W EAE C int & AT}
£ (float) [float] T}o]# B A4 A& C float & W T}
d (float) [double] T}o]® HE 247 225 Cdouble & 33T}
BEAFECPry complex TR ZE A}

o|t

2
=
D (complex) [Py_complex] 3}o]# B4

71Et 24|

[» g0
o
Y
)
o
<
g
_&
I
>
9)

[kl
u
N
u%
l" o
rzi
r&l

O (object) [PyObject *] C ZA| 3 1 E] o] JJr 14 AAE (A
AA AAE BEUTh A Y F=x A& F7HHA] o

0! (object) [typeobject, PyObject *] C 7 xﬂ X QAE o Fo]H AAE AFT T o] AL 0%} }\}a‘}x] o}
191 C S AGLEE S A Shol €3 A0l ool % A7 ENE 7} AL
(PyObject* B9]) C A9 FAYUTH ¥ 7F 223k g o] ok ™, TypeError 7} &
Yrt.

O& (object) [converter, anything] converter +Z 3l u}o] A 7“ AAE CHEZ W3t F 719 QARE H
SHUTH A AR = 4o, FHA = void *&E WHEH, (Y99 39)CHEo =AYt converter
dre et 2ol =gtk

a
o
Y
Iy
E

msL' rlr -{n

status = converter (object, address);

o 7] A objecti= AT T}o] A AR ]_1_ address*= PyArg Parse* () 4o AEH void* Q1AFAY
o} W status= A Q1 W] F- 10]3 W e At F$ 00]ofok ghuch W o] Al s,
converter &£ o 95 LAY 7] 2L address91 W&+ A 98- FEl = FoloF Fth

converter 7} Py_CLEANUP_SUPPORTED & WF&H5l W, 212} & B Alo] A= A9t F HAZ TE5
o] A& 7o ojn] Std WE 5 AT 73] & # 1%@? A5 UTE o] T WA SZ ol A, object v 7Y
A= NULL O] B U TH addresse 92 223} 22 gk Zh5Uth
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WA 3.19]A Y7 Py_CLEANUP_SUPPORTED 7} 715 ¢l & U th

p (bool) [int] A2 o] == BlAE (22 < predicate) 3t 23S 55 C /AR ARG EE
duch @4 o] FolHintE 12, AFoH 02 AAFP U BE FR3T ol ghe 3&duth
glo]H o] =2 k2 HlAE = WhH ol o 3 2FA 8 'L truthS ZF R 34X 2.

B A 3.30] F7}.
(items) (tuple) [matching-items] WA= Aol 7 itemsol Y& 2R T2 2] =2 sfo| A A|F

C AAEL iems®] 78 £ 5] o] Bl 3ok G Th. A A~ £ DAL FHED 4
7 A (ko) FAFS) LN MAKE S A9 E ATL S QAT A4S 0 Ak g
ATt — 4 BE) e Ao 4R 421 399 =7} 450w A uThAA R, o ol

Col the A2 A Bl BgH T — o H 2 FEL ThE 5 ABUTh.
¥ /b thE B EU EAGOIA 967k dEUTh FHE B el e £ gk 15
g

| kol & QAF gl ~E Q] Y A] QIA7E A el A g YERH YT A B A QlAte] s st C
o 275H oo U T — A A AAT A AQH A b2 W, PyArg ParseTuple(
T Wge A=A Asuth

~

Ao B B AR AE A A Aol oh S, | B 2 AN 5 ol
A1 7  ofof g},
B A 3.30] F7}.
L FU WY B AEE o)A Ytk 2E H 9 BALL ol A AN B4 o] E o2 AR
(PyArg_ParseTuple () ©| HL"E/\] 7= o2 “da= %)\'”)-
i ZR S BB o 7oA ZHUTE AR EE F 9 EAE-E 7] ol 2] vl A A 9] ofl 2 m A A] A ol 2
A A 2 AR H YT - 9 = A2 S WA o
T =4 74] AlgE s BT gl AA Fx= L2 (borrowed) FZ Aol 723t A2; Fx SFE 0] A
SRR
o) 23 4ol AR £ 37} A £l BALLo] 5] W o] AR
FE U AT o N BT A A U o Aol 2y
AEHE B A1A A7 AUtk o] A9 A £ sl of thal A

9] F 0] oF FUTh ol 52 9
,olg) sl W) Qo e

=
A% Az} QA s of i
W 3ko] 425, arg AA 7} W} LA s of 511 E o] 4

A= ojok st AFSH, PyArg. Parse*()
e 3 REEketan, g A] ko A RS wkEketal A H sl o 9] & ‘%}’\E/\]%QLJ N %—J < stuke] ¥
A 2 A8 PyArg Parse* () T7F A, sl F49 W4t 1 Ho o= 29 9= ~‘347q
it
APl &t

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
AR i) Ak A e Hoke s v AeE 72 BATUS 4t
Ao, AR S vhetal A G o 9] & TP Ut

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
7HA 759 AAL7F ok va_listE WrotE 1t B2 A 3HH, PyArg ParseTuple () 35 4 Th

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *keywords(],

)
AAG 7N E i) A5 S BF A W4 E Ao T v ¥ JQDP keywords
o] o

e

2 v

A W5E T8 BA
AR A= o) B o) o] NuLLFE A YL Th ¥ o 5L 91448 v ¥ ek,
ApelE e NagU; Aner, AL Naten A 4e o) & LA AT
W7 36004 WA 9778 97 o] g 2 o) 7= 5T
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int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *key-
wordsl[], va_list vargs)

7FA 2] QA R}7} obd va_listE BrolE QT A S AL 81, PyArg ParseTupleAndKeywords ()
ot sdy

int PyArg_ValidateKeywordArguments (PyObject *)
19 = AR I Y Y 7|17 EAXFLE QAR Fl st} PyArg ParseTupleAndKeywords () 7F AHE
A g Aol B2FUH, o 71A = olu] o] AALE 7] W2 YUtk
B A 3.20] =7}

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

“old 2etd” g9 A P AEE BIdtE U AAEHE g5 — o] 52 oA 3011*1 xﬂﬂ%
METH_OLDARGS Wj7} W & B4 A EE AFL3t= AUtk A Z=AA uf7) Wi &

BA o] Agste A2 AFEA 4, BF JHZH JE YRR
A}%O}X] A A%Q?i Utk 28}, o2 BEZS Bjste dAgst o g Yol gow, 18
SHo= 74]# /\F‘“é}—? AsU

int PyArg_UnpackTuple (PyObject *args, Const char *name, Py_ssize_t min, Py_ssize_t max, ...)
A BE AR 9 LR EAQS LA o o R B4 W) W 23], o o
WA b AU E e ?:Tb}vﬂﬁt o o] & ol 4 METH_VARARGSE A A= of oF %‘HE} A A w7
WPE ERFE FEL arg @ A9 ofof Gtk o] A& WA Z FEo|ofof Ptk FEY Aol
min ©1 4 max ©] 3] o] oF FITh; min T maxt 2 5 &L TR £7) AR Gl A o] of s,
2 Qs Pyobject * Mol g EelElolof STk o5& arges] oz AN AT e 22
*5‘9141’% argsoll Al A|F51A] ¢k A e A wl 7] Wi 4o OH”H} A A A A dFU ol AEL
58 70] 23 271315 ojo} rie). o) Bk AT 28 was et 20 S A 2

248 FHAE AN MU A5 o5 7 24T Lk

22 0] T4 AEY A UITh e HEE AF _weakrer £ BEY Lo A A FHUTh

o 4
39

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

}

return result;

}

ol AAANA PyArg UnpackTuple () U3t T&-2 PyArg ParseTuple () gt o &34 A
Ao g F53rh

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* () S Al Go| A wrolEol= A FAFSE 29 EX1L 3 gk
AA2E 7bto g A e w5 Y} ks Hw}s}ﬂu} of 2] 7} ¥ A 31 NULL S vHEHehU T} NULL ©]
HEehE o 9] 71 %_},\gﬂq =8

Py BuildValue ()& 34 FES 753+ Esuth 29 FAE o & o4y =W &7t 23
HALE WU FEE FSFUT 2 X E o] v]o] 1S, None g YT A &3] 3t 29
G E 2gEd, E 29 97 e Pt 7%*%1]7P$—&*°l74 vyt 37700y 19 &S
st s# 2O LA H, W2 HH }HMEi E e Ao AZst7) A8l w7 HebE AgE o),
o3 g olE 7 BAE UL S X7 AlE k= ‘ﬂﬂ— Py_BuildValue ()7} 92 A A o o3| 3+
2R FHULH &, 932 FE7tmalloc () L E&stn YA WEEE Py Buildvalue ()l
AEstd, Ak py Buildvalue () 7} RP&E W o o] =7 w2 gl o)l 3l free() € &
Sf| oF o

O AdgoA, d89 FJA 29 A Ayl (53) 25 o] 52 29 o9 7] widg sjo| A
AA AUt [ﬂ%é:ﬁz] ote] =22 Ade C 7k dJduyrt.

TAF Aol |, F2 Y Hie W ZALGAA FAR YUY BHA W s#oF 22 29 T Yol A=
obgd . lﬂ 22U EFAEE E 0 97 GA BtEE o A E 5 sy Th

s (str ™= None) [const char *] 'utf-8' AT Y S AL3] -2 8 CEALE FolH str AAE
W3yl C 219 Z 9 7} NULL o] ¥, None o] AF&E Ut}

s# (str ™=+ None) [const char *, int or Py_ssize_t] 'utf-8' AF QP2 ALt CEXEH 1 2
| % slol M str AA 2 ABFUTE C ¥ F EAE 7} NULL O W, Z o] 7} A 3 None o] #F
a5,

y (bytes) [const char *] ©] 212 C AL S v}o] M bytes AAZ WA UL C EAE £AH7}
NULL©] ™, None ©] W8 Ut}

v# (bytes) [const char *, int == Py _ssize_t] ©] ZAE 3 1 Aol g ghol A A2 HEF

AL CE
Yot CEAH2 £ A H 7FNULL ©] ', None ©] ¥k2hg YT

z (str T = None) [const char *] s} 25U Th
z# (str .= None) [const char *, int Tt =Py ssize_t] s#3} 251U th

u (str) [const wchar_t *] -+ 3Z & (UTF-16 I== UCS-4) H|°]E]9] @-£F wchar_t WS dlo| A &
Uze AAE Ao U7 E v 5 290E 7}NULLO]D¢1,None o] Wkehg Ut

u# (str) [const wehar_t *, int == Py_ssize_t] U ZE (UTF-16 == UCS-4) t o) ¥ =& 71 2
olE JlolH FUZE AAZ AFFY FUIZE HH ZAH 7]' NULL o], Z o] 7} F A= a1
None ©] ¥WFgHE U o}

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

U# (str == None) [const char *, int == Py_ssize_t] s#3} Z5 Ut}
i (int) [int] ¥ CintE ol A4 A 2 HAF

b (int) [char] €%} C char< ol A4 AR 2 AL}

h (int) [shortint] &%} C short intE F}o|® A A2 WU}
1 (int) [longint] C long intZ Fo|W A AX 2 W3}

6.6.
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I (int) [unsigned int] Cunsigned intE T}o]H A4 AA 2 HES )

)
k (int) [unsigned long] C unsigned long< Jo|H A4 AA 2 W3}
L (int) [long long] C long long< 3}o| W A4 AA = AZFY

K (int) [unsigned long long] C unsigned long long< 3to]X A4 A 2 W33 o}
n (int) [Py_ssize_t] CPy_ssize_tZ do| A4+ 2 HEF ]
c (Zo] 19 bytes) [char] H}°o]EE YEHUWYE=CintE Zo] 19 Fo|X bytes AA 2 HISH ]},
C (Zo] 19 str) [int] EAE JERHE=Cint S 2ol 19 gto] A str A2 AEYrt.
d (float) [double] C double & 3}o] A K5 £53 Atz A oh
£ (float) [float] C float & d}o]¥ -5 £47 AR ML

D (complex) [Py_complex ¥] C Py complex FZA| S T}o] W B A4 g W33 1’/}.

O (object) [PyObject *] s}o] W AAE EhA oF LIt (1 S7kshe = e A9 14‘:})
Aed AAZINULL 2AE W, QRS AT SE0] o2& T st o % exqﬂﬂ o=
G b WL A, oy het e e ) & M SA T, o 91 A A ST
o} 2] of 9] 7} W &1 2] 9FSk O W, systemError 7} A A Y Th

S (object) [PyObject *] 0%} Z<5 4t}
N (object) [PyObject *] 02} 2] wh, 7 74]-4 Tz A4E S7HNZIA G5 Ut AR F2EoA AR
WAANE BEee] AAE BE 0] $-SFT

0& (object) [converter, anything] converter T5Z5 53| anythingS to)| A AX 2 WUt ¢
AL 2 anything(void* 2F T 2He of of U Th S AHE-dte] T E 5 “}\H vto] W AA|E vkehst
of 2] 7} 24 8H A NULL-Z ¥hEal oF Futh.

(items) (tuple) [matching-items] C32] A WAE &5 571 22 vo| 2 FE2 AT
[items] (list) [matching-items] C3LS A AAE & 71 22 glo|W g|AER HE
{items} (dict) [matching-items] C7 S A D25 SfolA gAY 2 HEgUTh AL5HC Y &
o T AU Shte FEE 2 bshel, 217 719 o= AHE R UTH
ZW Bz o) o2 7} 9o, SystemError o £ 7} A A= 31 NULL o] ¥FEHg U ).
PyObject* Py_VaBuildValue (const char *format, va_list vargs)

Return value: New reference. 7} 7142 Q1 x}7} o}l va_ listE WolEQttE A A9 s,
Py _BuildvValue ()2 S 43t

u:?l',
<
I

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

int PyOS_vsnprint£ (char *str, size_t size, const char *format, va_list va)
Output not more than size bytes to str according to the format string format and the variable argument list va. Unix
man page vsnprintf (3).
PyOS_snprintf ()} PyOS vsnprintf () = EZFC o288 &4 snprintf () & vsnprintf () &
AT 259 B4L AA 2A0lA B2 C G4/l ABHA S 2xe] dBY 542 B AHE A

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

S Fol vsnprintf () 7 QL ZHES WAk ol 223 W9 277} size S S12¥FO] ER G H 236k,
ol L py FatalError () i T?_]— =) U o}

o) 3

e

T2 W g )2 =3 Zo] s A F o of Itk

When 0 <= rv < size, the output conversion was successful and rv characters were written to str (excluding
the trailing ' \0"' byteat str[rv]).

When rv >= size, the output conversion was truncated and a buffer with rv + 1 bytes would have been
needed to succeed. str[size—11]1is '\0"' in this case.

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

e 2A A EYRO BRI A =220 WIS A 23T

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

E2E s & doubleE W&, A A Tho] A o & FAAAZA UL L5 E Ex4E AL s7)
Aot 538 FuZ 7HE 4 Qivke Fe AL stale gl e float () B A} & &ot= wAE
3ol oy S?ZMD}. E‘L% A 2ALH E-H A AU

endptro] NULLo| W, Ax] 2GS W33t EXdo] HE A4A 219 §8 3
ValueErrorE WA 7] -1.0& vksksh o}

endptr ©] NULL ©] o} U H, 753 & B2 A Y& WE6tal *endptro] WS A o2 A HA E2HE
7He] 71 =5 A gyt Tx}ou Z7|MIREZ}RE 253 A2 a3 £ 0] of Y™, *endptr
o] 1ol A|2HS 7}e] 7| =& A A3}, ValueError S Havg /\] 713 -1.0< wEsh ).

71 floate] A 371l U 2 & b o (1% Fol, o1 2] EAFoIA "1e5007 7 19 £142
dyh, overflowfexceptlonﬂ- NULLo] ' (A d3 K59 &+7) Py HUGE_VALS W335l a1, o] @
dex AR syt 182 oW, overflow exceptlon2 stol A o &) AAE 712 Aok
ek T A9 S TN T 1.0% WAL T A9 B, WeE % he ) 3 WA EAE
7}l 7] £ 5 *endptr< A th

HEEF o2 oy 7 2 (& Sol R 5 o), HEst spo] o9& AAQstaL -1.02
Ll dR =
B A 3.10] =7}

==

@ o]

[*]
-

Y

(

I

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

A ZH format_code, precision D flags S A-23}+o] double val S EAE E W3 Th

format_code="'e','E',"£','F', 'g", 'G' = 'r' F 3l }o]orgttt 'r' o AL, A|-ZH precision
2 00]ojok 3 FAIFULE 'r' ZW I E FF repr () FAS A AFFEUH
0

flags=Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 == Py _DTSF_ALT =07 o] &7 or & 5 A5
Ytk
e Py_DTSF_SIGNZ val7} €57} obd uf = 3HAF wisl e E21Q ool B3 BV 9= AL =3
.
+ Py_DTSF_ADD_DOT_0- Wt&H Ex1g o] A-AH HolA e F o= 2= SFYch
¢ Py DTSF_ALT+ “thA]” Zul® A& A&+ A EFUth A HE2

o ]_ o

- = AN =

PyOS_snprintf () "#' A Ao ht AEAE FX A L.
ptype ©] NULL©] o} U™, Z1E 7} 7t 7] _

Py DTST_NAN % 8lUb2 AR o}, val7} 27t S8k 4, ok 5 ¢

Ak, W

e 3E2 M EE FAE o] Q= buffero
PyMem Free ()5 &&3}o] st d &z}

INITE, Py_DTST_INFINITE =+

EENaN9d S by Yt
glo] A st NULL YUt TEA=

\1 rlr
N
rlo
av]
=
lw)
=]
n
H
’T.l

ne &
L
re

a
o
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WA 3.1 7}

int PyOS_stricmp (const char *s/, const char *s2)
A 2 72 gl B2 vl o] 4 A £AE FA ST A A1) 3 stremp () <2 A9
24 A=k
1 0 W .

int PyOS_strnicmp (const char *s/, const char *s2, Py_ssize _t size)
i BAF TR Gt BAE WAL o] Ft thd FAE T A Srhe B ek A9 5HE strnemp () 9 A )
ZA A&k

6.8 2|=SEM

PyObject* PyEval_GetBuiltins ()
Return value: Borrowed reference. & A) /9__: Y 3

o1 8] = 2] §] 9] builtins 2] YA 2] & ¥t @1—4

PyObject* PyEval_GetLocals ()
Return value: Borrowed reference. A A3 =& Q2] A W gAY EE W& A Y, EA] Ad S5
z# o] glow NULLS whEkgh o)

PyObject* PyEval_GetGlobals ()
Return value: Borrowed reference. A A3 Z# Qo] A W gAML E wt&st AL, A4 A3 F<
z# Yol glew NULL-S WY T

PyFrameObject* PyEval_GetFrame ()
Return value: Borrowed reference. A A 2] ¥ = AHejo] = &
Jod NuLL g Yt

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

const char* PyEval_GetFuncName (PyObject *func)
func7b g, S A Ee AR AR func] o5 WS, A ko d funcd] B9 olg=
whEHg o,

const char* PyEval_GetFuncDesc (PyObject *func)
func®] Fol et A v FAE S EgY ok 9kg gholl = 3 E WA =9] “()”, 7 constructor”, ” instance”
2 ” object” 7} ESFH YTt PyEval_GetFuncName () 2] A3}e} o]o] & oW func® A ™ o] Hth

ot A Ao F Ze o] glow Ad = el
t}h.

rulo
r]I
it
d
A
v
r 4
=
>,
o
ol
o
|1
&
o
o

6.9 ZH

ojn

a0 X9 g4

int PyCodec_Register (PyObject *search_function)
Mz 29 g8 g s5FYoh
F4§0%, obs] 2554 rhd, encodings 7| A8 ZES] F4 44 T4 55 R WA
e L
int PyCodec_KnownEncoding (const char *encoding)
A H encoding°l| ol 552 29 o] A=A ol whet 1 oy 0 WUt o] e 4 43U h

PyObject* PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. QW 79 7|9k Q179 APL

object= errors 2 24 ] A o 2] A 2] WS A8t A B H encoding ol &l A 1A H g
Utk ool Ao 72 H L ALEE7] A3 erons 7k NULL 2 S Aok AT E 22 5
LookupError& YA Al Z Y Th
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PyObject* PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
Return value: New reference. QW T 9 7]W t] 79 APL

object*= errors 2 73 o] H ol & A 8] W& AHE-3F] A H encoding®ll thall LA HE YIY 42 AL
Ut 2o ZojH 78 S } }71 A3l errors7F NULL & 4~ U Th JFHE FS = glod

LookupErrorE WA Al AU th

6.9.1 I x3| API
o2 Foll A, encoding FAFE S B F AT AR HEE o 23HDZ, o] AYUSZE F
o] & —‘?—Z}— TE32) A ¥t Zdo] ¢gloW KeyError 7} A A E 3 NULL ©] ‘ﬂ'?l’%‘/]ﬂr-

PyObject* PyCodec_Encoder (const char *encoding)
Return value: New reference. 5] R encoding ©l] T3t Q1 F ¢] S+ E 7}AJ U o

PyObject* PyCodec_Decoder (const char *encoding)
Return value: New reference. 512 encoding ] t)3F Y T T+5 7143 Ut

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

PyObject* PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
Return value: New reference. A 35 encodingl] U] 8t IncrementalDecoder AAE 7FA 3 YTh

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

PyObject* PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
Return value: New reference. X 9 encoding©| |3t Streamiiriter HAE & 45 714 3 Ut}

6.9.2 RLIZE 23T o2] X2|7|8 S5 4 API

int PyCodec_RegisterError (const char *name, Py Object *error)

AR name 0.7 o ¥ A2 W T errorE FEHEFUTE TH 0] JAFFE + Qe FAUILE
AE=nolEd S WASHY, A FE/HFAE FH %i%ﬂlﬂ} name ] error uH7H HEZ 2 A H S o]
=9 908 TS

Z W2 39 ¢l A & UnicodeEncodeError, UnicodeDecodeError X +
UnlcodeTranslateError«] A28 AE Wolsol=d], TA7 5+ A u].o] ol Al dx
S 0|59 U BALAA] LA e FRE B UGUT (o] AHE R FHE
e e AN Ao A ENE old A9 e d AR AL, BA L Sl A0 s
def 2AL A AF D/ ZE S A A sl of ot L2 MS AlFste A8 288t 7 5
=22 ol gt

4FoHHE 05, ol B -1& vE&g

PyObject* PyCodec_LookupError (const char *name)
Return value: New reference. name 2.2 5= g A& 9 d+& 54Ut E43% 742 NULL 9]
A F 5 =, olulf= “strict” o] FH"S]' o e g Fo] vkg Yt

PyObject* PyCodec_StrictErrors (PyObject *exc)
Return value: Always NULL. excE 9| 2] 2 A3 A A Ut}

PyObject* PyCodec_IgnoreErrors (PyObject *exc)
Return value: New reference. ZF5-9 48& AVH 1, FUIZE= 97

i

=AU,

PyObject* PyCodec_ReplaceErrors (PyObject *exc)
Return value: New reference. U T = A7 4 o] & 2 Y U+FFFDE X3}

69. T S2A0 XY B4 55



The Python/C API, £A| B{Z 3.8.20

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Return value: New reference. U T = Q1AW o 2] & XML £ 22 X

ot

.

PyObject* PyCodec_BackslashReplaceErrors (PyObject *exc)
Return value: New reference. +U I E Q1T o #E W L A] o] 2 A o] Z (\x, \u H\U)E X &3}

PyObject* PyCodec_NameReplaceErrors (PyObject *exc)
Return value: New reference. U T E Q1T o 2] & \N{...} o]AA o] =& X33t}

WA 3.5 =7}
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PyObject* Py_Not Implemented
2178 H @ 23tol thsl] A4ke] FEH A ka2 &El= vl AH8H = Not Implemented 4 5 &.

Py RETURN_NOTIMPLEMENTED
C st Yol A Py_Not Implemented WS vl 2 7] A 2] gt} (£, Notlmplemented 2] 3% 3 +&
%ﬂf\l 7] 3 Wk o},

int PyObject_Print (PyObject *o, FILE *fp, int flags)
54 fpoll AA o5 A FUTE ol Al -1S REEFU T flags 2= 54 A4 F4S ATt
o AEH UL A4 AUHE e FHL by eRINT_Raw LItk 01 AW, repr ()
str () °] 7| Sg Yth

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)

ool attr name JJEZHEV} Jow 18, 18% o 0 vEsUtrh o] AL glo]H T3 A
hasattr (o, attr_name) 3 =S53grt}t o] 31'/\}5 i \gee: B g R
__getattr_ () ¥ __getattribute_ () HMAEE T &3} 5 TS E o2+ JAH 79

BHAAIL. O3] HuE doed Al PyObject GetAttr () AFLFAA L.

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
ol attr_name AEEREZ} QoW 1&, T¥8A oW 02 33U ch o] 22 Tho|x %44
hasattr (o, attr_name) JJ—-‘-:'—‘:ULH t}. o] g4 = FHAF Al ey

=

__getattr_ ()3} __getattribute_ () WA EE &
Aot o Q)= JA Rl oAl L. Oﬂii HiuE doy
AHE A 2.

Stal YA FAE AAE Tt Foll T
YAl PyObject_GetAttrString ()<

(E
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PyObject* PyObject_GetAttr (PyObject *o, PyObject *attr_name)
Return value: New reference. 74 A 0°ﬂ Al attr_nameo) 2= o] 29 JJEYRHEE A S YL AF3A
AEYHE S, A93hE NULL-S WU T o] Z1S To] A 2@ A o.attr_named} F5 YT

PyObject* PyObject_GetAttrString (PyObject *o, const char *attr_nam
Return value: New reference. Z8A| 09| A attr_name ©] 2= ©] %«] JEFHEE ALY AZed
OJEZRE gs, Aot NULL S WY T o] 212 Fol W WA o.attr_name @ FE U TH

PyObject* PyObject_GenericGetAttr (PyObject *o, PyObject *name)
Return value: New reference. & A 2] tp_getattro 59l vl X5 = Aut o] E 2] H E 7| ] (getter) T~
A9 (A8) _dict o 9 ol FERE ol 2} A2 MRS = Feh 2] G A 2l

‘:1’\3%'32 Zr U descrlptorsoﬂ 298 AAH HolH gA2adHE dAEA oEFE

EED]— A SR g 8] "lo]E 23 HE = 18X 0}"‘141:]— %A 9o, AttributeError 7}
wHA g o

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
A ool W, arr_name o) 2t 0] 59 AERE S v et o2 AR th A3 A o9 & T
-1 WhEth 4Fstd 05 WY Th o] 212 gto] W 4 o.attr_name = voF5HY V/P-
vZFNULL O] W, o] E ] JE 7} AA = A gt o] 7]5-2 | A= Q3L Pyobject_DelAttr ()2 A= A
Zurh

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
A ool W, atr_name ol 2t 0158 A ERRE S vt o2 AR th A3 A o9 & DA 7] 1L
~15 W T A3k 02 wESHU T o] A2 Thol W £} o.attr_name = v FEHUTH

VZENULL O], o] E| B E 7} AAH A 3 o] 7|52 H A5 QI Pyobject DelAttrString () O2

A= A=

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
3 AA Q] tp_setattro o vl 2 EH = At o] E ] HE A ¥ (setter) 2F 2 2] E] (deleter) T4~ A A <)
MRO°] 3= S22 A ielol A d OlEi A gHE 2o, HaEd dada gy e
JERES AASAY Al AR AT YT 237 od, AA Y (Jvh™) __dict
ANA AEFEZF AAH AU AAF Ut 55t 00] W= :L&‘Z] oo W AttributeError
7h 53 —1 o] WHERE U o

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
23 ool Bsl, anr_name |2k ol £9) SR REE AAFITE A3 Al -1 VAT o)A
ol BA del o.attr_named 55 Th

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
A ooll thal, attr_name ol gh= o] 5] A EZFEE AAF Ut Asf A -1& H&FFUch o] A
glolH A del o.attr_named == Tl

PyObject* PyObject_GenericGetDict (PyObject *o, void *context)
Return value: New reference. __dict__ T2 HE ] AE (getter) & H 3F HtF Qo 3. T e3td 94

HeE sy rth
B A 3.30] F7}.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
__dict_ Y2IHE | A EH(setter) & A & A A FH. o] FHAL HM 2] AAE 5 FHA] ¢k
O,

B A 3.30] F7}.

PyObject* PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
Return value: New reference. opid®l| 23l A Xéﬁ AARS AFR 5] 013} 029 FS Bl Y T} opide
Py_LT,Py_LE,Py_EQ,Py_NE,Py_GT B+ Py_GE & dl}ojof st 2z} <, <=, ==, |=, > T >=09
AT o] &= shol A FH A o1 op OZRJ—ECU]'L]T;]- o] 7| A op= opldoﬂ OHDP 1= o Az}l U o)
A Al ¥ g, AT Al NULL-S WHE U o)
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int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)
opid°l )] A B H A4S A&t 0l 029 P& Hl *'?JHD} opid<= Py_LT,Py_LE,Py_EQ, Py_NE,
Py_GT BE+=Py_GE F ShubooF 8tal 7+ 7 <, <=, ==, | =, > & >=0f s gt} o8] Al -15, d347}
ARl 0, 23A ko 1S5 REsg ) o] & jJr kil *‘?ﬂ’%‘ ol op o028 FFdUH. A7A
op< opidol| 3 Bot= A2 Ut

Z3: 01T 027 2L AA| o)W, PyObject_RichCompareBool () 2 A Py_EQY A$+=1L,Py_NEQ
A3e 02 MATUL

PyObject* PyObject_Repr (PyObject *o)
Return value: New reference. ZAA) 02] A9 £ L A4t AZsd & e
= WU T} o] 22 Fto] X £ A repr (o) 2 TS UL repr () W& 5ol s =&H Ut
(e}

WA 3404 HA: o] Fpoll= o] Al W L oA o] TjE o Qlo] A o9& 283 WA FEF
.

PyObject* PyObject_ASCII (PyObject *0)
Return value: New reference PyObject_Repr () A8, AA| 0o A 23& 1 SFA| 9 \x, \u &
= \U o] 2 °] E X838t Pyobject_Repr () ©] ¥r&sE A Q of| A ¥] ASCII & A& O]/\?ﬂ °]
@"45}- o] 2 lL]r o] 20| Al PyObject_Repr ()°l &) Qk&HE A FASE ZAE S 33U
ascii() ‘41%‘ ol o3 S=H Ut

PyObject* PyObject_Str (PyObject *0)
Return value: New reference WA 0] FAFE S AL UTH A3 Al #4E 82, Ad A NULLS
Hhskghuth o] A& Sho]H A A str (o) & FEFYLH str () W Foll 93l WetA print ()
ol YA = E% yrtt.

w7 34004 W7 o] Gl o)Al T o) o] EaF o] Qo] BA o) B 283 WA FE=
gy,

PyObject* PyObject_Bytes (PyObject *o)
Return value: New reference. 21| 02] vlo]E Y 13- A4 Ut} A9 NULLS, A5 31H Hlo|EF
AAE P Uth ol o7t A7t obd wf Zho] W £ 4] bytes (o) 9 F5 FUTH bytes (o) 2
ge], o7t BrolHoe s 3—7151-% vlo] EF A A o 4l TypeError 7k ‘:l‘:}/\gtf?q o}

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
el derived 7} e cls €} 5 DB AV clsol| A B EH oW 1S whEketa, 23R ¢koH 02 kS
STk o2l 7k S -1 uhEE o)
cs7} BZ oW, s BRE FE ts] AAF S B YUTh BolT shube] AAA 18 ukdkeld A=
1ol HaL, 2y gked ool Utk
clsoll __subclasscheck__ () HIA =7} 9l oW PEP 31190 AW E th 2 A B S A A& 383517
A =g Ut 287 CL%-_Q_U:] derived7} A = 713 B S A2d uf cls] AB ZH YUt}
Zcls. mro_ o 2350 9T
At o 7 ZP A AR (2 typeo| Y A 2
e e o i o T E ool o} I ohE A
e,

ARV P

cls7} FE oI, clse] BE Fuo sl A B P U Fol = Shike] Aol 12 MasE Aok
1ol = a1, 28 ko 0o

clso] __instancecheck () WA E7} Yo PEP 31199 A= 2 A H S A I
Al S Utk 282 GO, inst= NG FeHT s AE FeEHAD of clsY A2 AU Th

|
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O~ElAinst=_ class_ OEFHEE 7[R ZH Z PR 7FFSHE= AS QAT 4 5ok
L Zej o] BEolojok YUTHE /4 0 M, Fe) A2 5

A cls=_ _bases__ o]EgHE (1] 9]
6}—Z]$]—ﬂﬂ°]/\ FHTFFAA

int PyCallable_Check (PyObject *o)
AA o7k 2B U A UL AA7E S8 ElH 15, 294 oW 0 Bt o] e
Ak 4 F Tk

PyObject* PyObject_Call (PyObject *callable, PyObject *args, PyObject *kwargs)
Return value: New reference. 72 args2 Al&F AX2} DAV 8] kwargs 2 Al H o] 5+ AR FHE
stol A A A callables 5& 3 th.

args<= NULL O] ofufojof Frth, A7 B8 5kA] gfow Wl &5 AHEIHAIAL 2. o] F9le AR}
I Q3 A ¢FO ™|, kwargs= NULLY ¢ A5 Y}

=3t S & A5 vhehstar, A st of 9] & S Al 7] 3 NULL-S WHEHE o)
o]W EHAl callable (*args, **kwargs) <} 35t}

PyObject* PyObject_Cal lObject (PyObject *callable, PyObject *args)
Return value: New reference. 5= argsi A A2 FHE Fol AA callable TZFU T AA7}F
I Q3R ¢F O™, args= NULL Y = Y54t}

Beotd & AR ek, AsfetE o 9 & WY A7) L NULL-S WHEH Y Tk
o] A& vtol EAH callable (*args) & 55 FHh
PyObject* PyObject_CallFunction (PyObject *callable, const char *format, )
Return value: New reference. 7} 7|52 C AR E Z 8 & 54- 1A AR callables %3
Py_BuildvValue () 28t4 W FAE & AHE-3te] 7]< 5 Yth. format-2 NULL Y 4 9l
A5 A ke HEFI Ut
35 52 A7 NI, AN o] 9 S WA A7) 3 NULLE WBE o
o] 22 gtol M £ H 4 callable (*args) 2 55 FHTh

o} € QAR
o, A7}

Note that if you only pass PyOb ject *args, PyObject_CallFunctionObjArgs () isafaster alternative.
WA 34004 | A: formar®] o] char *o| A "HAH AFUTh

PyObject* PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)
Return value: New reference. 7V 7)14=2] C 2 X}E A 0bj 2] nameo|2t= WA EE &3} C AA+=
B2 Aok st Py Buildvalue () W EALE 71¢F Ut

format-2 NULL L = low, AA7F Al 5 A ¢ ko< v i ok

RESe £F AFE Wekala, Al she of 95 BAA Y T NULLE BRI T,

o] AL glo]W THA obj.name (argl, arg2, ...)dFS5IYrch

Note that if you only pass PyOb ject *args, PyObject_CallMethodObjArgs () is a faster alternative.
WA 3.4 X HA: name} formar®] 3 o] char * oA WA= A5FTh

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.

destd 25 A3 whastar, Aoshd o 9] § A A 7] 3 NULL & by o
o] A& vto] W FHAA callable (argl, arg2, ...)F5FULh

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

4EotH & 435 nhghetar, Aafshd o 9] & 2 A 7] 3L NULL & HEehey T

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

names)
7hHe ot =il 2 2 ARSoto], 8 & Thol A AA callableg 33T

args= 971 AA7} gl C M QU Tk

24 2). A7) A7) A%

m[m
ne
|o
v
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S
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D
Q
Q
O
N
Q
Q
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—
2
)
Q
nn
=
\))
R
Q
[9))
o
fr
_,a
fo
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K=
>
>
P

kwnames+=NULL(Z] 91 = A2} gl5) o] W 7] 9] = o] 59 REL 5 A Uch $A49] 42, 7]-%‘: A2t
A2 A A7 hFof] argsoll A7 F Ut 719 = QAAFe] & nargsfoll TS v XA FF T
kwnames= str @ (M B Ze2E obdyth o A Z3s) o 5hH, & 7] &= ALf3f oF i th

HHP Al 7] I NULL-S BhEEh T

CallableO] Z]%]_?:Sl—ﬂ—lﬂ lgl—]_]'E%,‘:-_E"'_ ZTREZS /\}_
kg Yt

A3 o] Gt A ol vl sheld 3994 che ]%—gi AAE I oA fm & A= w7 E
A JuUtt. o] A& AT, THol R 3.9

m{m
:L
::‘
kU
rt
il
g
oN,
]
5N
=
it
_?L
>
>
fo

B A 3.8 &7}

PY_ VECTORCALL_ARGUMENTS_OFFSET
A ey A4 AHA D NS AL ANAOR args 1) & VAT AT J aws
Akl WEo] A A2 100] o UTth S 712 U Th 35S A was7] dol args (1) e 29
o of g ch.

I‘_E,
o,
o
i

Y_VECTORCALL_ARGUMENTS_OFFSETZ A}
A8 MAES 22 2L FFo] AW TE (self AAHE Sl
=
=

WA 3.8 =7}

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
FolR WEF nagy AAANN LA AA %
~PY_VECTORCALL_ARGUMENTS_OFFSETX} %3t}

WA 3.8 =7}

PyObject* _PyObject_FastCallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyOb-
Ject *kwdict)
719 = AR 7 kwdict BV B 2 AZHA T A2 A 3talE _Pyobject_Vectorcall ()3 245y
o} 71 Y = ARV} 92 W kwdict= NULL Y 4 O‘ Syt

“e12 e A sk 220 49, e URAoz MHE 71 o Wtk Wel, o B4t
_PyObject_Vectorcall ()l 8]8] <7t eI =& F71g Yt} % }Oﬂ A o) u] Ale3 Z=n) 7}
g 9Md e 7t Q2w ek ARg-sl oF Tk

2 w33y & A nargsf &

B3 o Pt AR AW Fhol W 39004 ThE o] Box WA T oA W ol = wAw o] T
o3 AUtk o] $4E AHSRTHA, o] 1398 ) LES WA T U] E AL

B A 3.8 &7}
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Py_hash_t PyObject_Hash (PyObject *0)
A 09] N AIZEE A4S BBF T A -12 DBFUT o] A Fol W EH 4 hash (o)
ot FSdYTh
WA 3.200 4 WA W22 o] 4] Py_hash_t] U th ©] 212 Py_ssize to} 22 27|19 B3& e A+
k.

Py_hash_t PyObject_HashNotImplemented (PyObject *o)
type (o) 7} Al 7F53HA] 2SS YEIY = TypeErrorS A A1 -1 & WHEgy ) o] 4=
tp_hash £2o] 43D w 558 A Wb, Az o] Fol SA] 15 5HA ghee HAH o
dHYo-

int PyObject_IsTrue (PyObject *0)
AR 0% Fom A7 1, 137 gowl 0 MAFUTh o] AL Fol W A4 not not o9}
53U th AsshE 13 ke o,

int PyObject_Not (PyObject *0)
AR 05 FOZ T 05, 1A oW 15 RISk th o] AL o] W F8 A not o2} FFH
Yok A she 12 e

PyObject* PyObject_Type (PyObject *0)
Return value: New reference. 07} NULL©] ofU W, A2 02] A ol sl Fsl+= 3
A 3td SystemError & WA Al 7] 1 NULLS WH3HgHU T} o] AL sho|d 3
durh o] e wE g Fx S5 S/ AYSE S B 3
PyTypeObject* B2 EAHE W& FF5 £ 4 o->ob_type U

Rz

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
A 07} type B o] Ak type] X B F ol S W&AFUTE F v 7) W4 BF NULL o] oy o] of gyt

Py_ssize_t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)
A 02] Aol E WU TE A7 07} A AL )
ol &7} Al 5hel —1 o] WHEkE U Th o AL ol A
Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t default)
o Ao £AE Aol 2 MU TE WA A4 Do & WHF 1 A= T2,
tol F A3k whgbstar, npAlete 2 7] 23S vkt th ol & Al -
A

length_hint__ ()
15 WU o] A2

WA 3.40] =7}

PyObject* PyObject_GetItem (PyObject *o, PyObject *key)
Return value: New reference. A key©ll 3| 23l+= 02] 8 25 WFEH3l A U A 9] A NULL-S ¥F3Hghy o},
o] AL Fol M A A o[key] 2t FFHUTH

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

A keyS gk voll W3 i th A3 A] o] & BAA 7] I -1& Wkl 4 FoHd 02 wHEgh o}
o] AL ol FF olkey] = v FEHULE ol Frvol the 2 E FAA 5T

int PyObject_DelItem (PyObject *o, PyObject *key)
AR ool A A7 keyoll et w8 A AU Th A3 12 P o] AL Shol M £ del

olkey] &} &5 FHTh

PyObject* PyObject_Dir (PyObject *0)
Return value: New reference. ©] Z1-2 u}o] % H & 4] dir (o) & 53511, AA| < #po A gst 2149
(W01 92 5 9) B2 E S oA, ol 2l 7} 9L T NuLL S WHRFH T QA NuLLol, 3}
dir () Fu]3tH, FA) A A (locals) o] o] 555 WHEFUTE o] A%, A = o] @435 A
oW NULL o] WS A ¥t PyErr Occurred ()& AXE Mgyt
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PyObject* PyObject_GetIter (PyObject *o)
Return value: New reference. ©] 212 uto]H H & 4] iter (o) & 55Ut A AR ol st A=
O]E% gl o] 5 & REgFet AL, A 7} o] ] o] & o] ] o] A A AFA & Rk h AAE o] H o] E &
4 9199 TypeError& WA A 7] 21 NULL-ES HF3HgHU T}

72 X ZT2EZE

int PyNumber_Check (P)Objecl *0)

A 07} SA ZREBS AFHE 12 VBT, 134 FoW AL WAL ©] T+ By
4F gk

H A 3804 HA: 07} AEl A A4 18 HEESH T

PyObject* PyNumber_Add (PyObject *ol, PyObject *02)
Return value: New reference. ol & 025 T 31 A7}, Ao Al NULLS HH3sHU ) o] A2 glo] A T3 A
ol + o028t F5 YTl

PyObject* PyNumber_Subtract (PyObject *ol, PyObject *02)
Return value: New reference. 0l 9| Al 025 "l A3}, A3 A NULLS 9H&gu ) o] AL glo] A &3 4]
ol - o029t ==3%Yth

PyObject* PyNumber_Multiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l ¥ 025 3t A3}, Aol Al NULLS ¥

ol * 0294—525]'\/]14—,

PyObject* PyNumber MatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 & FA s A3}, A9 A| NULLS W3S T}, o] 2L n}o]
Fd401 @ o028 F5HYTH

WA 3.5 =7}

PyObject* PyNumber_ FloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 01 02 2 = A3}, A3 A NULLS HFESHU T}, o] AL “m A A o” A4

14._}:}&]“4_ = ‘0‘1—14 ];].

PyObject* PyNumber_TrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 012 02 2 U= 87 2ho] A A3t Z4tgkoly, Ao A| NULLS ¥k o}
WV gES “2ALX” QY] o] 2 BE 454 47k 2AA o 7] MR QUL o 242 BE A5E
FESUTh o e F Y AT E LT 0 5 27 T & REE £ dsUth

PyObject* PyNumber_Remainder (P) Object *ol, PyObject *02)
Return value: New reference. 013 02 2 U= VY A, A 3] A] NULLS ¥F8HgHU T} o] A2 glo| A &3 4
ol 5 029 55U

PyObject* PyNumber_Divmod (P}Object *ol, PyObject *02)
Return value: New reference. W7 3+ divmod () & ZFZ3HAIA| 2. A3 51 NULLS Wt} o] AL
ybo]l W ¥4 divmod (01, o2) 2} F5FYTh

PyObject* PyNumber_Power (PyObject '01 PyObject *02, PyObject *03)
Return value: New reference. W7 3t pow () & R AI 2. A9 3HH NULLES W) o] Z&
sho] W E A4 pow (01, 02, 03) 2} SSEUT ol /1A 03t HAAYULE 038 FASeH, 2
Z-g] ol Py _Noneg ARG AL (030 NULLS A8t 25 H v 22| A7 3.

PyObject* PyNumber_Negative (PyObject *0)
Return value: New reference. /3-8 A 02] 22] Z(negation) &, A3 A| NULL-E WHEghuth o] AL mlo| A
284 -0t TS5 FYTH

I
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PyObject* PyNumber_Positive (PyObject *0)
Return value: New reference. /38 Al 05, A 3] A] NULLS 9H&3huch o] 212 ho| W d 4 +09 555
Yo,

PyObject* PyNumber_ Absolute (PyObject *o)
Return value: New reference. 02] B HAZko]l U, A3l Al NULL
9 BSg Tk

PyObject* PyNumber_Invert (PyObject *0)
Return value: New reference. *33- A| 02] 8] E ¥FA (bitwise negation) -, A 3] A] NULLS WHaHgu ). o] A&
o]l WA ~o 2t FF AL

PyObject* PyNumber_Lshift (PyObject *ol, PyObject *02)

tjo

kSR o} o] 212 To] % 3 4] abs (o)

o] AL shol M EAA o1 << 029 55 FUTH

PyObject* PyNumber_ Rshift (PyObject *ol, PyObject *02)
Return value: New reference. 33 A 0l S 025 L E2XE 02 A|ZE 31 Z
T} o] A8 ol 8 FA o1 >> 029 FE T

PyObject* PyNumber_And (PyObject *ol, PyObject *02)
Return value: New reference. ’3-8 A| 0l 7} 022] “BH] E W =] (bitwise and)” &, A 3] A] NULLS ¥H&HEH
th o] 22 ol EH A o1 & 029 FEFUTH

PyObject* PyNumber_Xor (PyObject *ol, PyObject *02)
Return value: New reference. ’38 A 013} 022] “B] E W v €} & = 2] 3} (bitwise exclusive or)” <, A 3] A]
NULLS ¥H&Hgth o] 212 stolH x84 o1 ~ o029} 55T

PyObject* PyNumber_Orx (PyObject *ol, PyObject *02)
Return value: New reference. 33 AN 0l 3} 022] “B| EH =2] g} (bitwise or)” 2, A 3] A] NULLS WY
o] Z1Z oW FHA o1 | 029 FFHYTH

PyObject* PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Return value: New reference. 01 3} 025 3 A3}, A 9] Al NULLS 98U T} o] A AR ol 0] A Y34
A AL 2] ol A (in-place) =B F U T o] A2 Tho] W £ ol += 029 F5 FUTH

PyObject* PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Return value: New reference. 0l | A 025 " A3} }, A3 A NULL-S WHEHgHU T}, o] A4k ol o] X454
A 2] ol A (in-place) =B U Th o] 212 Tho] M £ 01 —= 029 F5FYTh

PyObject* PyNumber_ InPlaceMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 0l 2} 02Z 33F 23}, A3 A NULLS WSS T}, o] A 4EL ol 0] X435
A 2L 2] ol A (in-place) B F U T o] A2 Tho] M £ ol *= o029 TS5 FUTH

PyObject* PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
Return value: New reference. 013} 025 8 & FA13F A3, A9 Al NULLES WFSHE U T} o] A AF2 0] 9]
A Qe Al AR ol Al (in-place) 3 FH U th o] 212 gholl £ o1 @= 029 F5 YT

B A 3.50] &7}

PyObject* PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
Return value: New reference. 0l < 02 Z U+ 82 & 2 of (floor) L, A 3] A] NULLS WFSHEH U T}, o] A4
= ol ©] A48k A| 22| ol A (in-place) 33 H U T o] 212 3Fol W F& ol //= 028 FF5IYT

PyObject* PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
Return value: New reference. 012 02 2 W= 84 7ho] A At ZAtgkol Y, Aol A| NULL-S ¥k o}
Qb Zh2 “ZALA]” 9], o] X HE A5 7 ZARA o] 7] f Y YT o] IS¢ R RE ASE 3

T UFULE o] = FAY AFEALT O 5 253 FE ST S JdF YT o] dAb2 o

o] A1 A3t A A}2] | A (in-place) 538 B U T}

£, A3 A NULLS WSy

i)

¥
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PyObject* PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
Return value: New reference. 0l < 02 2 Y U A, A9 A] NULLS WFEHEHU T} o] A4 0l 0] XY
1A A 2F2] of| A (in-place) =3B U T o] 22 she] W £ ol %= o029 F5FUTh

PyObject* PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
Return value: New reference. W7 T pow () & 24 A 2. A9 51d NULLS ¥F3HshU o} o] A4k
Z ol ©] A/ AstE A A4 ol Al (in-place) 3B F UTH ©] 22 037} Py_Noned W] Tho]H 7 o1 **=
029}, 2% A 90 W pow (01, 02, 03) 9 At AP} F5AUTH 035 F A, 2 Ao
Py Noneg A3 AL (030 NULL-S AL3hd 255 o 2 2] AN 27 A sh o).

PyObject* PyNumber_ InPlaceLshift (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A 0l & 025 Q&0 7 A|ZE 3 235, A3 A NULLS wHEhgh o).
o] A4k ol o] A AatA A A2 ol A (in-place) T3 U Th o] AL ol 4 0l <<= 02855
ek,

PyObject* PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
Return value: New reference. /35 A 0l & 02Wg L E2Z 02 A2 E 3 A3}5, A9 A] NULLS WHEHEH
Ut o QA2 ol o] A ASFE A<Fe] ol A in-place) 5B U Tk, ol AL sho A £ o1 >5- 029
FsgUH

PyObject* PyNumber_InPlaceAnd (PyObject *ol, PyObject *02)
Return value: New reference. /3-8 A| 01 3} 022] “Bl E =] (bitwise and)” <, A 3] A] NULLS ¥F3HHY
o). o AL of o] A 312 A 2 2] ol A (in-place) = AH VI Tk, o] AL Fhol W B ol s 029} 5
o,

PyObject* PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 Al 013} 022 “v]E X vl €} A 3= 2] & (bitwise exclusive or)” &, A 3 A]
NULLS RHEHHI ), o] AL of o] A 218k H Al 22l ol A in-place) +-HH LI k. o] 2L Thol W £ o1
~= o029t FFHUTH

PyObject* PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A| 013} 022] “B] E Y =2] g (bitwise or)” &, A 3] A] NULLS ¥+3HsHy
t}. o] AARE ol o] A Y3 A 2] o A (in-place) TP B UL} o] AL go]lH EF ol |= 0294 55
FUh

PyObject* PyNumber_Long (PyObject *o0)
Return value: New reference. 3-8 Al A5 A2 HEH 05, A v A] NULLS ¥13-8HU T}, o] AL mlol A
£@4) int (o) 9 55 EI L.

PyObject* PyNumber_Float (PyObject *0)
Return value: New reference. 733 A float AR 2 M3 05, A9 A] NULLS ¥ T}, o] 212 slo] A
£94 float (o) 55 FYTH

PyObject* PyNumber_Index (PyObject *o)
Return value: New reference. ’3-& Al 3ol intZ HEH o0&, A9 A NULLS 9F3HgHU o A9 A
TypeError o & 7} 2 gy th

PyObject* PyNumber_ToBase (PyObject *n, int base)
Return value: New reference. A5 n< A baseS A& A AESE EAE S WU T} base QAL+ 2,
8,10 E= 16% Shbolof FU T 2152, 8 T 162] 35, g OB, 100" T 0n1 9]
A% EA A7} 212} ol £ LT no] kol A int7h oF B, WA PyNumber Index () 2 WEE LT

Py_ssize_t PyNumber_ AsSsize_t (PyObject *o, PyObject *exc)
o7t AT E HAE 5 Y2, 0F Py_ssize_t g0 E WEsto] viEg . SE o] Ausid, o9 7t
sk -1 0] WHEkg U ok,
o7} 3tol A intZ HZE = YA Py_ssize_t O Z WME3lE] = A| =7} OverflowError & BHA A
711, exc A A= A oo §(YWHA © Z IndexError Y OverflowError) QU th exc’} NULL
old, o7} A YA Fe 29 A4 =Py SSIZE_T MINCE, %] A4 =PpPY SSIZE_T_MAXE

2P
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int PyIndex_Check (PyObject *o)
o7} A&l 2~ A 4= (tp_as_number 7+ 32 2] nb_index £F 0] YA AH

o€ waghth. o gaE B4 A BT

thd 1& whebslar, I35 A ofom

73 MEAATDTEEZ

int PySequence_Check (PyObject *0)
%o 0& WYL _ getitem ()

AN AN B 22 EZ2 Al F5HE 12 W335t y, 238% o ol
WA =7 Qe Thol "?4%«1 A dict B ZFEa7)obd g 15 hEskE Ao Fo 3t Al 2.
dutH o= o)W o 7| & Zhﬂ?f}tﬂ AT 4 gl i Z YUt o] e A AT FUCH

Py_ssize_t PySequence_Size (PyObject *o0)

Py_ssize_t PySequence_Length (PyObject *0)
A A A A2 08 A & ek, AsfshE 15 WU oh o] 22 o] 2 4] len (o) 9
S5k

PyObject* PySequence_Concat (PyObject *ol, PyObject *02)
Return value: New reference. ’33- A| 01 2} 022] o]o] & 0| 7] & ¥l
o] AL shol EAA o1 + 029 55 WUk

PyObject* PySequence_Repeat (PyObject *o, Py_ssize_t count)
Return value: New reference. A| A2~ A 05 count A WHE-SF A 35 ¥I3Es} A U, A9 A NULLS WHEHSH

Uth o] AL sfo] W T84 o * count 9} S5}

i

PyObject* PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Return value: New reference. 3-8 A| 0l 2F 028] o]o] & o] 7] & wE3sl 1, 4 9] 3} NULL S WHaHgh o}

o) 14HE 01 7} 2| A 5HE A A2 ol A (in-place) F BB U th o] AL Fol W EH4 ol = 029} 55T

Jeh,

PyObject* PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
Return value: New reference. A/ A2~ A 0E count ¥ WHE3F A7& ‘ﬂ-ﬁ-‘a}ﬂ U, Asl A] NULL S HFESH
Uttt o] A4k o7} X Q3 A R}E] o A (in-place) = F U th o] 22 Sto] W ¥4 o *= count 2}
g,

PyObject* PySequence_GetItem (PyObject *o, Py_ssize_t i)
Q A5 Wk A, A9 EHd NULL S ¥EESHU T} o] A2 slol A

Return value: New reference. 02 i AR Q4 &

284 oli] 9 ES T

PyObject* PySequence_GetSlice (PyObject *o, Py_ssize_til, Py_ssize_t i2)
Return value: New reference. A A2~ AA| 09 il 2} i2 Alo]e] &£Elo]A~E wW3ksl A
WU T o A2 shol W EAA o[i1:12] 9 ST Th

>
£
ol
)
=
C
=
=
o

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

A2 ocl (WA ool S AR Ao g wNIn e WARYS; 30
WA o AL Tol B o(1] - v EETIL o BoLvol e B2 2 F44 2
V/ANULL O] W, 847} A4 5 A o, 01 7152 PySequence_DelTtem() AH§E 9131 A5 95U h

int PySequence_DelItem (PyObject *o, Py_ssize_t i)
o AA S i AR 2 A5 AAGUTE Asjed 12 W o] 22 Tho] M £ del oli] %}

Fuh

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *v)
N2 A vE A AL A7 02] il 6] A i2 Aol o] Zeko] 2ol T AT o] AL Tho] W B o[11:12]

= vetESEY
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int PySequence_DelSlice (PyObject *o, Py_ssize_til, Py_ssize_ti2)
N2 DA 0] il o] A 2 Abo) 2] Zefol 25 AA T Th AnahE -18 WU o] AL sho]
T4 del o[i1:i2]18F5FUTH

Py_ssize_| thSequence Count (PxObjecr *o, P)Obje('z *value)
0°l A= valued] 5 WAL =, 0[key] == valued WE3hE= keyd & WY o) A3t
H-1& Ex ‘?}%QWE} o] AL glo] AW FH 4 o.count (value) &} 55 ch

int PySequence_Contains (PyObject *o, PyObject *value)
00l value7} =X FAaUrth 02 & = 37  value 2o 18 HHE]
e T ol ] Al -1 WEEREEHY) 1:]—. °] < -4‘0145 E3d4] value in oot TS5 FYth

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
oli] == value® BE3hE A WA 8~ S BT o e A] -12 BB o AL o)
E A o.index (value) & SE53H T/}.

PyObject* PySequence_List (PyObject *o)

Return value: New reference. A| A2 o] BBl & 02} Z-2 U8 & 7HA 2|2 E AR E vtEst A, A9)shd
NULL< HF3Hgu ot 9i3td gl 2EE 2R 202 BAAg YT o] A2 Jto|x 3 4] 1ist (o) &

S5k
PyObject* PySequence_Tuple (PyObject *0)

Return value: New reference. Al @21} o] H 218 09} 22 W&2 7H 72 A& WHebsl A, Asf st
NULLS Wr&tyrth o7t R&old, M2 F27t ey, 2387 ol 2o 48T f&or

TEol gyt o] AL «L}O]é‘i #¥4 tuple (o) & FF5FUTH

PyObject* PySequence_Fast (PyObject *o, const char *m)
Return value: New reference. A| A2 o2& 05 TS PySequence Fast* A Q <o A A28 4= 9)
= 27) 2 WHEFEI O 2717k A9 20} o B 2 Eo] oh) ¥ mE B AT A 8 AE 2 AbE8te] TypeError
2 2N A5 A L ash o
PySequence_Fast* &4 07} PyTupleObject W PyListObjecteldl 7FQA 311 0o HlolE] H =
of 21 HA| 2587 wfj Zofl o] FA o] 5 EAFHTh
CPython 7+ & A AF O 2, 07} o] m] A A2} 2| A EW, vhskg Ut

Py_ssize_t PySequence Fast_GET_SIZE (PyObject *0)

08 ZolE HE3t =, 07} PySequence_Fast ()°o 93] w3 = 911, o7} NULL ©] o}y
g3 7]—75@'1/]1:} 371E oo W PySequence Size ()& T &3] 4 5 YA,
PySequence_Fast_GET_SIZE ()= o7} Bl2EYEZo|gtn /AT - 9onz o w-& 141:}

PyObject* PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t i)
Return value: Borrowed reference. 02] i A Q45 W13st=1, 07} PySequence_Fast () ol &3l ¥kt
5 931, 07k NULL o] o H, i7} B A Well thal 7H o
PyObject** PySequence_Fast_ ITEMS (PyObject *o0)
PyObject 3Z Q1 E] 9] SH5 v &-& ¥t3stuU ). o7} PySequence_Fast () ol &3l ¥F2tE ¢l 11, 07} NULL
o] ob 2k 7p F o,
g AEQ 7|7t HAEW, A o] 5
WAE 5 Yt TR AW Y F T

=

k! T 5 9ol f AN 2. whebal, A D27
He A

(o)
a..

]I>' N

Al
8314

>t

PyObject* PySequence_ITEM (PyObject *o, Py_ssize_t i)
Return value: New reference. 09 i WA 245 W&3 A1}, Austd NULLES ¥ o)
PySequence_GetTtem ()2 W2 g2 o] A qk, oo 3| PySequence_Check () 7} ZA A HAAVSHA]

o, &5 Qe AT 25 E T,
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74 2 =2 EZ

int PyMapping_ Check (PyOb]ecl *0)

PyObject_GetItem(),PyObject_SetItem() & =il PyObject_Delltem ()&
AA7 v =2 EF

FRAA L
S AFHAY Seho| 4L A AsHH 1.2 s, 2194 ghow 02 wEF o
_getiten_() WA=} Qe shold 2ol 2o A 18RI Al felsiA e Qurg 0w
Agste 7] 23S = 7 dEd Utk o] e FAATE U
Py_ssize_t PyMapping_Size (PyObject *0)
Py_ssize_t PyMapping_Length (PyObject *0)
38 A AR 09] 7]

42 ket A sk —1S ek ok o) Tto| 4 len (o) & 55
Jeh
PyObject* PyMapping_GetItemString (PyObject *o, const char *key)
Return value: New reference. A} 8 keyoll 3 53+=
EdA olkeyl 55

08 24 A3 A NULL-S HHES
Stk Pyobject_GetItem() T FRBAAL.
int PyMapping_SetItemString (PyObject *o, const char *key, P) Object *v)
AA oA A AL keyE gk vell vl Fuch Aot -1&
o o H

A s - WP?J\JDP o] AL ol 7 o[key] =
vetFSHULE Pyobject_SetTtem ()= FRJYA L. o] e vell T Fx2E FXA G5 Ut
int PyMapping_DelItem (PyObject *o, PyObject *key)

AR 0o A AR keyoll T3k vlg S A AGUTH A5 -1S WAFU T o] AL Fol M FA del
olkey] &t FSHULE o) A2 Pyobject_Delltem ()2 BHYUTh
int PyMapping_DelItemString (PyObject *o, const char *key)
A ool A FAD keyol th3k o9 2 Al AT T Ao 3HH 12 wkeh
olkey] &} T5 &

St o] A2 ol

int PyMapping_HasKey (PyObject *o, PyObject *key)

w3 A Aol key 717} QLo 15 WEgbelal, 29 A koW 0 WH Y T o
09} 55 3 th o] Pt B AT

__getitem_ () HIAEE

|

= ]

Al Al key in
553 59 A o 9 APl felFAA e, e B o
2 Al Pyobject_GetTtem ()& AFE3FAH Al L.
int PyMapping_HasKeyString (PyObject *o, const char *key)
g 2% AL
0%t 55 g o] 3

= 1—/\1— Al 5’-‘61—14 1;].
__getitem

230 ol key 717k 9109 12 WHEHSLIL, 184 9O W 0 W T, o] & Sl W B
Lol e E
SFAA . ol e B

E2317 QA £AL AAE BEE S BAE o9l AP §o)
2] th Al PyMapping GetItemStrlng()—E—/\]——9'-01—”/\]_1_
PyObject* PyMapping_Keys (PyObject *0)
Return value: New reference. /35318, A 09 7] 8|2 EE wi3shy ) A9, NULLS vhagh o}
W 37014 W7 ol Hol s Bl e aE] RES BEHE T
PyObject* PyMapping_Values (PyObject *0)
Return value: New reference. 33318, 24| 02 3k 8|2~EE vigg U} A9 s, NULLS Wkt o)
B8 37014 W7 ol holE Bl 2B RES daa o,
PyObject* PyMapping_Items (PyObject *0)
Return value: New reference. A F5Hd, A A 0°ﬂ = FF g2EE YT A7 74 FEL2 )3
S RGeS AR e € B
WA 37004 WA: o] Aol Be7l AR FES BBAL Y
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7.5 O|EHEIOIEH| ZEEZ

=38 o] Elel o] €] 2 AL&317] 8 T 4t AU
int PyIter_Check (PyObject *0)
AA o7} o) HEolE TR EZS A YstH FS S Fth
PyObject* PyIter_Next (PyObject *o)
Return value: New reference. ©)E]d| o] A ool A o} 3= W J"/] o} A= olg ¥ o]¥ o of gt}
(o] 2= FAot= A2 T2 A A JUTh. F2 ghol Lo, o Q)7 BAHH A] 942 AElE NULL &
U 35S 774‘41 =5 0113%7} ‘:‘“33 W, NULL< ‘:‘J‘_ 5t o 9] & Zi%%“% o}

ol olH £ o|H o] EdtE F2E Fdsted, C ZEE old Ao & Fojof th:

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

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

}

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

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

Py_DECREF (iterator);

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

}

76 HH ZE2EEE

shol oA AL 5 9 oW AR & BH vl e) W w o] that A2 E g Th o8 e A
o = g bytes % bytearray, 18 i array.array % 22 9% #5490 2FFUh A4HA ol B
HeE olul A Aeluh 44 A3 2L 54 S A Be AT 4 AsyTh

e % B A7 mhe o7 QAT (oluhs) 2 W Ee W] o3 WA L FED EAL FHEY

o ol ® Gl At 7k B A glo] 24 ool AA| 23k Ro] bk A g o)

golME C oA W3 22 EF FAOR o]t 7|eo AFTHULE o] ZEEF &= F 7HA] S0
AsHrh:
o AR FZo A=, Fol “HF I o)A S R £ Qled, 2 Fo AL SR wH Y FRE =&
e A Fuh o] B o] w5 AA L 2A oA A Yt
o 2HAS ] A=, AA 9] AA] sHE ol H ol thet ZAHE A7) A3 A8 7HA] S A 5 Qs
Uth (& S0 WA= v 7l B,
bytes ¢ bytearray 9 22 g AA = o7 B3 E vl E A F FA o =S¢tk & FHE
7FsdaYch; ol & S0, array.arrayol 98] = &%= 4= HE vlolE Zho| E 4= dH5Yth
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34 Qe ol 0] el ol Sl AR write WA= UE: W AR o A8 o) | whol=
S Ul 5 9E BE AL 5ol 1R T b AG write () 7 ASE AAS 2 Ul cle 817
A8 S AT LA A readinto () 5 08 OHE WAL S QA4e] ) ol o] WAl Ao B 8 g
SRR ERIPA

CARA DA% 97 A5 AAE QDA 02 B BHAY ARG S JEE JUT
W3] QB3 o] 2] 4u] A7k T4 Ao Ul W E @ Pl F A Atk
e SHIE /) 42 PyObject_GetBuffer ()& S&3Ut}

*wr e s* YA FE F SIUE AMRSe] PyArg ParseTuple () (e 1 ¥A FshWhHE ST

7.6.1 HI{ XA

Wy T2A (EE %31 “Wu”) = o2 AA 9 viol v g dlo] 8 & stol x4 Eiliﬂ‘ﬂ‘ﬂ]ﬂ] =
Ho=z fF8YTh T3t i/\} mL(ZerOCOPy) g MAYZLZ AT 5= dHF YT HEE
RESIR b /\}%’SH/H o] HlolEH & Thol LRI A o A 2T 5 JFUTH
Ci‘f%‘-‘ﬂ %*J? WE L 4= glon, &4 AA gtol B2 ALE 7] Ao 22317] fg A v R E5
B 9l W2 2] (in-memory) P4 02 F 231 to]H & A3t o AHEE & A5
glo] % 01Ei g E 7t =3t 29 tlole 83 28, 3= pyobject ZAE 7} oh gt Tk C
Zxﬂ‘il\/l‘:‘r o] & F3l ¢ TAsHA eI BEAME = JdFUTh HHAE A= dut it 28w,
Hreg § AAE s T %%HE}.

A& 3= (exporting) A A& ZHA ob= 2hh ek A1 A2 v 3 A4 F2AE FRAAA L. HHAE doHH,
PyObject_GetBuffer ()& FZ A L.

=y
H
30
K
é

Py buffer
void *buf
Wy oo 98 71¢H =83 T2 ALE 7he] 7= ZAE. o] AL |5 A} (exporter) 2] 3}
YA MR E5 U EE XL AU A& 50, 89 stridesE AHESHHE ol
HEz E59 E5

void *obj
A5 3}= (exporting) A A ol T &+ | Fx. FRE A8 A7} A/3F, PyBuffer Release ()l
ol AFs o' Fastu NnuILE AAFH U o] SE+ ZF C-API &9 W8 3 5y ok

s

~—/|\—§'l— 7§—?—§, PyMemoryView_FromBuffer () PyBuffer FillInfo ()% 71'5'\]-1 Sl o) A]
(temporary) ¥} 3 9] 7§, o] F= &= NULLYUth YREH O =, 7|3 &= (exporting) 2 A = 0] A
AE AFE3 A eolok g,
Py_ssize_t 1len
product (shape) * itemsize. AL vfjFo AL, s R E
Qo] 49, A% BHO 2 BAHTH w24 T2A 7 24 8 B9
((char *)buf) [0] <1 ((char *Ybuf) [len-1] HHY Y A
&

230% Wzt guE Fedu AT fRE o
PyBUF_WRITABLEY YT}

int readonly
HH7F ¢} 7] AEAAE et = A 7| dUth o] 8=+ PyBUF_WRITABLE Z 1= Alo]g

gk,
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Py_ssize t itemsize
9 8 40 B2 37 (vlo] E)YYth NULL o] o} format Froll £&H struct.calcsize ()

@) 2uoh
%238 o9 2N A7} PyBUF_FORMAT S §lo] WH S &
Aw, itemsizet: A3 L A9 7S zE5 YT
shape©] 942, product (shape) * itemsize == len X7} A& AR 48 A=
Stemsizo® Aokl MR E BN 5 AT

PyBUF_SIMPLE ©| W} PyBUF_WRITABLE 2 3¢ A3 Z shape©] NULL O] W, 4 H] X+
itemsizeE FA|S}lal itemsize == 1E 7} oF gt

43}, format-2 NULLEZE A A=

const char *format
B $52) g2 4
"Bn(_l?_i H]—O]E

o] == PyBUF_FORMAT Z 12 Alo]F U}

[3l= struct 25 AU B NUL £ 8 E2x}4Q. o] A o] NULLo| ¥,
=
=2

int ndim
WEelzbn A0 W e dehle A9 S, 0018, burt A%eHE YEE 99 358 7
AUt} o] A%, shape, strides W suboffsets+ YFEA] NULL o] of oF gt}
U] 3 2 pyBUF_MAX_NDIME H o] 1Y 42 64 2 A 33Ut} Al B A= o] A S 25 of 311,
Ak W 9 9] 42H] Ak= PyBUF_MAX_NDIM A 7FA] A 2] e 5= 9lofof gyt

Py_ssize_t *shape

n-AHA Ml d 2 W29 RS e = 29 ndim®] Py_ssize_t 8] Q. shape[0] * ... *
shape[ndim-1] * itemsizex lend} Zro}of gt}
2% 7k2 shape[n] >= 02 A|gF Yt} shape(n] == 02 ZA¢= EWH3 37 2 _3HY

t}. x}/\ﬂ{} HH = B as) g ol BREAA] L
shape 1] -2 4w Ahol| A] 2} 7] A& Tk,

Py_ssize_t *strides
2t Aol A A 248 A L7 Ao AU E vholE 8 Al sk 2ol ndim®] Py_ssize_t

HHOE‘,

~EO|E e doje) A5 £ gtk Ao A, AEGO =L BE FFol A,
&M AE strides[n] <= 091 4%E AT 5 lojof Funh AAR &2 Sk ajd=
FzegA L

strides Wl @& AN} Al 7] ALYt}

Py_ssize_t *suboffsets
Zo] ndim® Py_ssize_t B]g. suboffsets[n 1 >=0 H,n AR AL S whet AgE g2 2
Olglo]a A B @ Al ZFe o & Z (de-referencing) & Z+ Z Qo] ] & v} ]E 22 ey ok
22 8 95 Qe o 32 derrferencing) 7} 317 2 Jolol 32 Lhehy U th (A 1 e]
So]A e ~Eo|5).

BEAMEB oz 4 (F, A2 7 283 o), o] BE=NULL(Z] 2 %) o]of o gt
ol §3 vl BH-L sho] A oju] A gho] Ml e (PIL) ol A AREF U T o2 3 u]d 2 4vo] A
23k ol T3 AR F 82 B e e FreAlL

suboffsets ¥ G- 48] Aol A ¢17] 8- T

void *internal
0] Z1-& A ¥ &F+= (exporting) 2| of] &3] | F-H 0 = AF-H Ut o & 59, o] 212 A5 A} (exporter)
Vi N1 D}}\] Mg 4 9o, o7} oH A= uf| shape, strides 3! “] suboffsets ] &g & si A& oF
BHE=A] of o 3t EEH:LE Z%X}“SPL o] AHS-H Ut &v) A7} o] s ‘:‘474011/‘1 = FEUTh
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762 HI 2™ K

W= )7l Pyobject_GetBuffer ()5 F3| A& 3l (exporting) ZAZ HF & iﬁ,% HUA a5t |l
2o =g A 229 g0 ZA TE F JLBE, Av[xt= AT 5 = AEgd A F3 S A A5
A3l flags AAHE A& T

BE= Py buffer BEE 273 F3 ol o o stA] 9FA A eH Ut

O3 BT+ flagsS] F &S WA k3 FAF EHLE o2 A QYA ok FUth: obj, buf, len, itemsize, ndim.

readonly, format

PyBUF_ WRITABLE
readonly BEZ AF Utk AAHH, A3 A= WEA] 227] 7hs 3 W3 & Alg sk A
A€ Hasfop gt 13X %}2“‘ AsAe &7 A& WY 27 7k WA E AT
T QARE BE A Aol ths] A3 S A8l oF T -
PyBUF_FORMAT
format YEE AATUT A=Y, o] =& Svl2A Ao Utk 18X ko,
o] M= WHE A NULL o] ofof ],

PyBUF_WRITABLE-S 1;}0 AR rE ZH 12| 9 4 A5 YT PyBUF_SIMPLEC] 022 AoFrnZ,
PyBUF_WRITABLEZ 583 *‘EH:E AHEE O Zhg 2 7] Zhs st M E 8 A ¢ s UTh

PyBUF_FORMAT-S PyBUF_SIMPLES A2 st dolo] 229}t 2 4 55Ut PyBUF_SIMPLE 2 o]u] 3 4]
B(FZ gl HholE)E gyt

shape, strides, suboffsets

WRele) o] T2 E Aot 21t BPEIL Fadte AR Gt 2 2o 1E 1 okl e
Zejao ZEHES 2TFUL
23 shape | strides | suboffsets
SRAE|
PyBUF_INDIRECT yes yes 2 &5t
yes yes NULL

PyBUF_STRIDES

PyBUF_ND yes NULL | NULL

PyBUF_SIMPLE NULL | NULL | NULL
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CUZERASAS YAACE (T 5 e, 2Ego|E AW E 275 2187 7| = Foch
AEgtolt FH7Eglod, W3 = C-AKo]ofof Pt
23 shape | strides | suboffsets | 915 M
PyBUF_C_CONTIGUOUS yes yes NULL ¢
PyBUF_F_CONTIGUOUS yes yes NULL F
C -
PyBUF_ANY CONTIGUOUS yes yes NULL CESF
PyBUF_ND yes NULL | NULL C

HSF OXd
I H 4O
RESR 2L F A Sl 2ol ofs FAE FFUTE WA, ¥ F TREZ L AF ALEE
z23S dd =Y a2 ATyt
g EoA Us AYHA 4 A5A4S deEtd Ut 2vAs A5 ddar] I8
PyBuffer_IsContiguous ()5 &3 oF &t}
3 shape | strides | suboffsets | 91 | readonly | format
J8otd
PyBUF_FULL yes yes dastd | U 0 yes
dasd EE
PyBUF_FULL_RO yes yes 223} U 1 0 | yes
PyBUF_RECORDS yes yes NULL U 0 yes
TC -
PyBUF_RECORDS_RO yes yes NULL U 1E=0 | yes
PyBUF_STRIDED yes yes NULL U 0 NULL
TC -
PyBUF_STRIDED RO yes yes NULL U 1E=0 | NULL
PyBUF_CONTIG yes NULL | NULL C 0 NULL
TC -
PyBUF_CONTIG_RO yes NULL | NULL C 1EE=0 | NULL
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763 5%

2]

HH &
NumPy-AE}: shape1} strides

NumPy 2B} vl o] :=28]& 2= itemsize, ndim, shape ¥ stridesZ 2] Yth

ndim == 0909, bur7} 7} 7| = Wl 28] Y X7} itemsize 719 ~Z2E | AH Ut o] AL, shape
I} strides+ EF NULLY YT

strides7}NULLO| W, Bl £ -2 Col @2 g Utk 28 %] koW, An| A= th53 Zo| n-2H¢g
o] A 23 oF %“4 =5

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

oA AFAEo], burs A W2 B2 o] RE 9AE b2 5 AUk A2 A exporten) = o]
doz e KRS AN T4 Aotk

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

if ndim <= 0:

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

return True

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

if strides[j] > 0)

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

PIL-AE}!: shape, strides & suboffsets

Ui G 9o, PIL 2l WGl & 9] th 228 7hd 7] 93] metol i EAE D 4
AsUTh dE £, €U 3-2A CulE char v([2][2][3] =270 2-2+4 vi & 7}31 7]+ 2709 Z2lH
HEE & 4% Jd5UTth char (*v([2]) [2][3]. suboffsets B A, o] F fﬁ‘ﬂlﬂ“ bure] A Z B Eo
A= 2 5 Jed, WEYY A= YA Ay X2 5~ = F 7hY char x[ Wa-E 7he gyt
t}&2 NULL©] o} strides 2} suboffsets 7} 91-& wl], N-x}9 o1&l A7} 7}8] 7] = N- x]—-d g Q4o sk =
QB Wtk YU

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {
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R s S e e P I )

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

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

return (void*)pointer;

int PyObject_CheckBuffer (PyObject *obj)

obj7F M5 QAEH o) A8 AP 1S WE3ty, 28% ko 02 WHEF Yk 10] ¥EE o,
PyObject_GetBuffer ()7} 3&& A 13}1 B+ 5 Ut o] e+ A e

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
flagsoll A A H 2 viewE A +E = exportero Al L3S iy th Zﬂ—‘—z}(exporter) 7} AE3 &3
HIE AET 4 QY Y, PyExc_BufferErrors 927]3, view->obj & NULLE A A%}11, -

ukgka) of g o,

AZ 3, viewE )11, view—>obj S exporterol T3k A %" Z dAst, 08 eyt 248
@ A =2 gt dd et A2 (chained) ¥ ¥ F5 A+ ¢, view->obj & exporter Al o] AA S
Tz AUt F AA| L2415 HAR).

PyObject_GetBuffer()o] et AFAQA T&L PyBuffer Release ()°l 3t T &3} %L o]
FoloF Ut malloc () 3} free () Sk AR YT wWehA, £u[A7F M3 2 e Fol &,

PyBuffer Release ()& A&3] st

H
i Ao,

}o{rfﬁ_l

void PyBuffer_Release (Py_buffer *view)
W 3 viewE S| Al kL view->objoll & F=x A +E AN A YT H A7 HE AHEH A e, o
B8 WA SEHFFUT 194 GO W FE LR UAT 5 A%
PyObject_GetBuffer ()& B3] @A &2 HFH o o] §4-& 523= A2 o H Yk

Py_ssize_t PyBuffer_SizeFromFormat (const char *)
formato] A8z itemsized REAFULE o] g o A A kg5 U th

c
_\1

int PyBuffer_ IsContiguous (Py_buffer *view, char order)
view® F o= ﬂ 7} C 28t (order7} 'Cr) ol U ZEE 2B (order 7} 'F ') Aol ALt
(order7} 'A")W 1 & ukskE Uttt 282 ko™ 0L w3 ). o] 34t A A2t

f
ofy
kg

void* PyBuffer_GetPointer (Py_buffer *view, Py_ssize_t *indices)
ZF ] A view WH9] indices7} 7} 7)1 = W E 8] 4 9S 71AI UL indices+= view->ndim 1€ A 9] aj
< 7 Ak FUth

int PyBuffer FromContiguous (Py_buffer *view, void *buf, Py_ssize_t len, char fort)
bufoll Y= A% H len vlol EE view 2 B AU T forth "C'EEP(CaAgY EE ZEY AEY
AL = AsUh dFshd 00] vEgkE a1, of 2] 7F 9o ~1 o] Hkgk Utk

int PyBuffer ToCont iguous (void *buf, Py_buffer *src, Py_ssize_t len, char order)

srcoll Q= len BFO|EE bufoll A% B0 F EAE YL orders= 'C' == 'F EE A (C 2EFY
EEXEZHAEY ’\/ﬂ FEETDYE F AdsUth AFstd oo] M3E a1, o 7 QLo -1 9]
@-%HQD}.

o] &= fen = sre->len o] A A 9 U o}
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void PyBuffer_FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize,

char order)
strides W] @& o] A 2 AT vlo| E 429} 0] F shape & & 1< (order7} 'C' A C 2~ Y, order”7} 'F'

EEghAn) Q9 HholE AEetol = A&t

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

int flags)
readonly©l] we} 22 7] 74523 o] A H len 2719 buf £ =212 = A& ZH(exporter) o] h & ¥ 7] 852
AggUch buf = F35 Q= H}OlEA A A~Z g Ut

flags A A= 234 §3S JeELH YT o 5= buf7t 97 AL 0% AW 3L PyBUF_WRITABLE®)
flagsoll A= o] QA ko, G4 Ze 17 A Q3= 2 viewE AU T

d&3td, view—>0bj & exporterol] Wit A} Fx=E HASta, 0 v Utk 187 ¢god,
PyExc_ Bl,ufferErrorE do71, view—>0bj S NULLE A A3} -1 vtdstyrc)

o] =7} getbufferproc®] FE- 2 AF-&-= A, exporter 7} A & 31+ (exporting) 21 A 2 A A = o] o 3} 11, flags
£ 5457 92 A= A ojok FLUTE. L8 A 22 W exporrer 7} NULL o] o] of LI T

7.7 H2 HH Z2EZ

W 305 € 5] 7.
o] g hold 204 “H2 H ¥ ZREZ” API
ZA A FATW2x ZE 0|4 47 S P45
ST AU AT, MAE ATY W 2 A0 B AT T BT
w2t A, Pyobject_GetBuffer ()(EE y* Y wr 29 I & = pya
)5 S8k ARl S M /& 7P 23, M JE 6l 2
ST Eske Aol F5UHh
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
B3 902 AL S gl g7 A8 vmel A0 2 LA A oy A T
AIWE Z2 w5 AdEF o]~ & ALl oF Fuch AF3td, 0 W3, buffers W R e 9 X =
AL, bufer_len & 5] 201 ARG, o 2] Alol, -1 & W3, TypeError & AR T

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
Qo) el HlolE 2 Eates 97] AL v 2e] 9 Ao g wAE 2 WA T obj ARb= B A2
HE ¢}7] 7hs ¥ 3 Aol AE APl of Futh AF s, 02 RS, buffer S W 22| 91X =
ARSI, buffer_len< W ¥ Zo]Z AA ST} o8] Ao, -1& H]—il—‘d]-_l_ TypeErrorE A A gl
int PyObject_CheckReadBuffer (PyObject *o)
o7t G A IHE ¢17] 7h5 ¥ 3 Qe s o]2E A st 12 W yUth 238 A ko™, 02 Hhset
Ut o] & 45Ut
ol g WA E AL SATH L 3, Y FFE SEE A DATE 9= JAEA
T4 3]./\1/\]_9_ of 2] RuEwto Wl thAl Pyobject GetBuffer ()2 AHE3HAAIL

FIO e,

=

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
27] 7hs g m 2] f Ao thEt 2 QA E Wkt th obj A= G AW E, F2F W 3 A E F o] &
E A gl o FUch AF3HH, 02 WHESEAL, bufferE W R B8] 9 X & A Q8L buffer_len< W3] Ao &
A AUk o 8 Alof], -1 ¥lalsl 1, TypeError = A A 3k o}
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A o Ao AR B AR AN G 2ol DA AASAT, D B fED A
o4l A = NULLS EHel5hA) eh5 U T NULLS A DhE v 2 ) o] 2 9] vbe] Al
N EE RSt

8.1 7|2 4|
o] A ML sholdl F A2 A ZE AA noneol th3) 47 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)
A3 07k B2 W AAN A FAH Fe] AAHAE xalo] § AAW 22 ABFUTL JEBE FS
AR g wag .
int PyType_CheckExact (PyObject *0)
A3 07} 8 AR o) AW, EEE AR 2] AR Fo] opy]

oy,

)
m
o
(e
rlot
d
T
=
v
rlu
td
i
oY,
o
A
N,
filo
rE
l-' (
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unsigned int PyType_ClearCache ()
23] AN E AUtk A WA B2 S ey
unsigned long PyType_GetFlags (PyTypeObject* type)
type] tp_flags WS WS T) o] 4t F 2 Py_LIMITED_APISE §7) AH8-317] 913 AU th;
Ad Zef 2 v Es gt w2 Tholl b A Q] AR BAHA, tp flags AFA ol thek AA
A3 APL 227} ok,

¥ A 3.20] =7}
HZA 34004 HA: 93-S o] A long©| o}y 2t unsigned long Yyt

void PyType_Modified (PyTypeObject *type)
B 270 BE AR Wol Ul R 74 AN E FEE FUTh B o ER REV Wl s e AE
502 £49 Fole o P42 A oF P

int PyType_HasFeature (PyTypeObject *o, int feature)
B A 07} 715 features ‘A FE WA} UTE @ 7SS dE HE S 218 BAFH U

int PyType_IS_GC (PyTy, peObject *0)
d ARNA <8 227 A AAe 2P Yo
Py_TPFLAGS_HA VE_GC%— AAFey o}

(o]
e
k)
tjo
r&
EQL
A
u}
o
Y
rlo
oft
3
&
[

int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
a7} b N E Holw Fe wag
o] = AA B Pk ARt &, _ subclasscheck__ () 7} boll i3l &5 A 5y
issubclass () 7} —,—5“ St= A 2L AALE st W PyObjecthsSubclass ()5 TEHAA L.
PyObject* PyType_GenericAlloc (PyTypeObject *type Py_ssize t nitems)
Return value New reference. 3 AR tp_allocEF S st Lul A ] 7]. glojHo] 7| E yrg &5
W 7 U Z S AL 3] A ?jé?]_éa dstl RE u]ﬁg_ NULLE 27|33t
PyObject* PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
Return value: New reference. 3 A 2] tp_new %S At Rt A 7). Y tp_alloc €FE AHE3
of Af JA~EAE THE YT
int PyType_Ready (PyTypeObject *type)
P ANAE v Ut 2713 98
T @Y vloja SN FEH 522
ol 9] & A ch

void* PyType_GetSlot (PyTypeObject *type, int slot)

el e wE G AR )3 o WA= E FE8)oF FTh o] F
FAFUTH AF A 02 R, 05

AAE SRl A48 B4 £AHE WAV T I ULL oI, S5 o] NULLO AL BT 8
A e v W42 B2 AL UehUTh 2 AE AR A7 XA E A48 P4 BoR

A" g
slot Q1A}2] 71531 ZH-& PyType_Slot.slot = IR I L.
nype°]l g 7ol o of & 7} A3 o}

WA 340 F7%
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o
2
Lok
on
[
o

Ol=
—=

N

o 3 3¢ vEs o ALE Y

PyObject* PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
Return value: New reference. spec 2.2 ¥ & AA S 2E 1 wid st} (Py_TPFLAGS HEAPTYPE).

bases 7 Tl W, 448 G Folt 1R £FY BE Fo| Woj2Poz 2FF U

ZA)

rr

iy}
o
u
4>

+

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

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

PyObject* PyType_FromSpec (PyType_Spec *spec)
Return value: New reference. PyType_FromSpecWithBases (spec, NULL) 2} 55§t}

PyType_Spec
o] Y& Foloe T2A.

const char* PyType_Spec .name
g ol o] &, PyTypeObject . tp_names AR s+ o AFEE YTh

int PyType_Spec.basicsize

int PyType_Spec.itemsize
A~ ¥ A~ 9 = 7] (¥} o] E), PyTypeObject.tp _basicsize?} PyTypeObject.
tp_itemsizegs A ol AHEF YT

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

Py_TPFLAGS_HEAPTYPE Z#|27} A AE o] YA ¢$ O, PyType FromSpecWithBases () 7}
Aoz EH1E AAFYTH

PyType_Slot *PyType_Spec.slots
PyType_Slot FZAS M L. 55 &5 % (0, NULL}el &3] FE2H U

PyType_Slot
Fe) A7 752 Fol ok 22A, £2 D9} g £AE S TFT

int PyType_Slot.slot
<% 1D.

<3 ID= F+ 2 A PyTypeObject, PyNumberMethods, PySequenceMethods,
PyMappingMethods W PyAsyncMethods 2] B E o] &9 py_ FFAE £ o]&& A
S Uh oA E 01,

e PyTypeObject.tp_deallocs AA 3= Py_tp_dealloc

e PyNumberMethods.nb_addZ A A %l+=Py_nb_add

e PySequenceMethods.sq_lengthS AAS= Py_sqg _length
JEL PyType Speci} PyType SlotS AbR3e] A 4 glsyth

o}

lles

e tp dict
e tp_mro
e tp_cache

e tp _subclasses

8.1. 79
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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| flabe U o

NULLo] o}d 4= 9l

o AL ol e ZAH AU

r-{11

8.1.2 None ZHH|

Noneol| th &t Py TypeObjectE o] A/C APIO| A A H &5 A 5T None A 2E¢]7] w9 (C
oﬂ/ﬂ =5 A3 A) A A ofol A EJE] & H A= A o E%—E—@‘\J t}. 22 o] -FZ PyNone_Check () &7}

Suth
PyObject* Py_None

# FAE U= vho] M None AA AUtk o] AA o= WA =7 lsUth F=E Sl4o A sho]
€ AA e v 7HA &2 A 2l 8) oF gt
Py_RETURN_NONE
C &4 oA Py NoneZ ubslal= 218 2ut2 A A&t (Z, Noned 2 345 271471

uke g o),

BE RS 299 2719 “long” B4 Ax 2 FAF U Th
o| & A], 549 PyLong_As* APIE 2k9} 18 & 4= ¢l (return type)-12 WEHgUth R34S
A ASE A PyErr_Occurred () S A3 Al L

PyLongObject
o] pyObject] A H G2 dtold 4 AAE UYeH YT
PyTypeObject PyLong_Type
o] PyTypeobioct AABAE ol A F4 §E e Th o] AL Fho A A2 int 9 2L A
Quct.
int PyLong_Check (PyObject *p)
QA A}7} PyLongObject )W PyLongObjecte] A B 8ol L u3td .

T

int PyLong_CheckExact (PyObject *p)

QA7) PyLongObject O] AW PyLongObjectl] A H o] ol ¥ & vk3tsh ],
PyObject* PyLong_FromLong (long v)
Return value: New reference. vZ2%-¥] A| PyLongObject AAE ¥133F A}, A9 std NULLS ¥kt

ot
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sl B4 AR DS fAFUTE o] WS ol Y= A4S
T ulahg U webA 19 28 WA s Aol s FUT ol
s Uk )

gl

A 782 -59} 256 Afo] o] BE Ao
SHAAZE 71E AA o T F=x
shol el 5AL olH A ke Aow
PyObject* PyLong_FromUnsignedLong (unsigned long v)

Return value: New reference. C unsigned long 2 2R E| A| PyLongObject AR S ¥tgst AL A
St NULL< RFSHgHU T}

Koem gt

£

PyObject* PyLong_FromSsize_t (Py_ssize tv)
Return value: New reference. C Py_ssize_t 28 ¥ A PyLongObject AAE ¥F&stA U, Austd
NULLS WF&gty ).

PyObject* PyLong_FromSize_t (size_t v)
Return value: New reference. C size_t 22X ¥ A PyLongObject AA| S ¥1&s} A 1}, A9 51 NULLS
Ll g =

PyObject* PyLong_FromLongLong (long long v)
Return value: New reference. C long long L 2R E| A PyLongObject A E B33t A}, A3t
NULLZ ¥HEHgh T}

PyObject* PyLong_FromUnsignedLongLong (unsigned long long v)
Return value: New reference Cunsigned long longl ZXE A PyLongObject AAS wEsl ALt
A7) 8t A NULL-S ¥k Th,

PyObject* PyLong_FromDouble (double v)
Return value New reference. v 4 FE2 S 2 HE A PyLongoObject AAE HFHE3LA U, A9 3d
NULL< wt&shy}

PyObject* PyLong_FromString (const char *str, char **pend, int base)
Return value: New reference. str2] 2214 k=2 7|9t & 31 X PyLongObject S ¥ T}, —v—X]-Oﬂ e
base] X 4=(7]4) ol whet 3 A Ut} pend 7} NULL o] o} W, *pend+= <A 8] F ol &&= 3 HA
A8 7He A B base 7} 001 B, ir integers 4218 AHE A #4151 o1, 00] op 1%:9)
A3 02 valueError & WA AU Th base7} 0 0] oL |, 20} 36 Abolof] Qlof o 5tn, FAE 25
Tk A9 U A% AR A 5 55 Aol 9] Tl WEL FAR UL %47 9L H valuesrror
b AT}

PyObject* PyLong_FromUnicode (Py_UNICODE *u, Py_ssize_t length, int bas )
Return value: New reference. U T = A A/ 25 dlo] W Ah o2 M}

Deprecated since version 3.3, will be removed in version 3.10: ©] A ﬁE} 19] Py_ UNICODE API2] ¢
PyLong FromUnicodeObject () S AF&3l= A0 Z HASIA A L.

PyObject* PyLong_FromUnicodeObject (P) 'Object *u, int base)
Return value: New reference. =24 uol] Q= FUZE A1 A|AAE go) W Aezho 2 Mg,

W7 330 27
PyObject* PyLong_FromVoidPtr (void *p)

Return value:  New reference. X QEH pZ K E stold AL E WUt XAy 2
PyLong_AsVoidptr ()& AH&-3te] ZH3L oﬂ A 238 syt

long PyLong_AsLong (PyObject *obyj)
obj® C long &S W3kttt obj 7} PyLongObject®] QA2EH A7 ob U d, (JThH) WA
_index_ (OY__int_ () HIAEE &35} PyLongObject E M3 T},

obj2] Zko] long? WY E Hloj™ OverflowErrorE WA Al 7 U Th

N Al -1 &Yttt R3S A A Y PyErr Occurred ()& AFE3HHAI L
WA 38 M W AME S = QoW __index () & AMEFYTh

WA 38RE A __int_ () AHEL AAF A5

8.2. =X} Al 81
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long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
obj® C long T H S W&AF YT obj7} PyLongObjectd] A" 27F oby ™, (QITHH) WA
__index__ ()Y __int_ () WA EE &3} PyLongObject @ W33 T}
obj 2] Zko] LONG_MAX BT} 2 AU LONG_MINKX T} 2L o W, *overflows Z+2zF 10|y -1 2 A A3} -1

& R T T2 9o, foverflow S 02 AT T T2 o8] 7} B forverflowd 002
AT -1 2 B4} o] BT T

ofg] Al ~1& WUt R3S A A M PyErr Occurred ()& AHESHA Al L
W38 WM AR 9l __index_ () & AU TH
WA 38FE A __int_ () A FHAFHJF U

long long PyLong_AsLongLong (PyObject *obj)
0bj®] C long long A2 W&t} obj7} PyLongObject? AXAEHA7F oYW, (ATHH) WA
_index_ ()Y __int_ () HAEE EE3}9 PyLongObject® M3 T},

obj2] Zk°] long long® WY E Hojy overflowErrorE A A Yt}

N Al -1 93Uttt R3S Al A Y PyErr Occurred ()& AFE3HEAI L
WA 380A MA: AHEE 4 Q1O __index_ () E AHEFUTH
WA 38EE A __int_ () A2 FHAFHAFUH
long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overﬂow)
obj9] C long long ¥ HPiP?JL]ﬂ— obj7} PyLongObject®] AA2E A7) of ™, (QUTHH) WA
__index ()Y __int_ () HIAEES T=3}9 PyLongObjectE tﬂﬂ‘;‘:}b}ﬂ-

obj2] ko]l PY_LLONG_MAX R T} I 7y PY_LLONG_MINX T} 2O W, *overflows ZtZf 10U -12 A
RSt -1 ¥ty 18 2] ¢F o |, *overflowE 0 22 A ATt} T E o 2] 7} A SHAE *overflow
S 00 HAA -1& HAa2}F o] vk}

el Al -1 ¥ttt B3 A S A A Y PyErr_Occurred () & AHE3HI Al 2
WA 3.20] F7}.

W38 MA: AMET 4 Qo index () & AFEFYTH

WA 38EE A __int_ () A2 A AFH AFUTH

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
pylong®] CPy_ssize t B8-S WYt pylongS PyLongObject ] A2E A ofof g th

pylong®] ko] Py_ssize_t2] MY E Hojypd overflowErrorE A Yt}
og] Al -1g HEUth R34S A A pyErr Occurred () S AFRIHIA L.

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
pylong®] Cunsigned long % &S WSS T} pylong2 PyLongObjectl] AA~E A ofof Tt

pylong®] Zko] unsigned long? W E Blojyd overflowErrorE WA A 7 U T

o #] A] (unsigned long)-1€ WUt RS A A A PyErr _Occurred ()& AF&3HA]
Al 2.

size_t PyLong_AsSize_t (PyObject *pylong)
pylong® C size_t B Wta3I T} pylong2 PyLongObject ] Q1AE Ao oF ST},

pylong®] Zko] size_t o HYE Hlo]JU™ OverflowErrorE WA A U Th

oAl Al (size_t)- U R3S A A pyErr_Occurred ()& M-S A L.

o
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unsigned long long PyLong_AsUnsignedLonglong (PyObject *pylong)
pylong®] C unsigned long long S WIS T} pylongS PyLongObjectd] QAAEl A of o &
Jot

pylong®] Z¥o] unsigned long long? WY E Hloju™ OverflowErrorE WA A 7Y Th

o 2] A] (unsigned long long)-1& WIagtUch B3 A S A ASE W PyErr Occurred ()&
B2

HA 3194 HA: 22 pylong= ©] A TypeError 7} o}y &t OverflowError& YA A Yt}

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)
obj9] C unsigned long ¥ S ¥FEgtUt}. obj7} PyLongObject] AAE A7) ol U™, (YTHH)
WA _ index_ ()Y __int_ () WA EE &3] PyLongoObjectE WIS T}

obj2] Zko] unsigned long? HYE Hojyd, 1 3ke] R EE ULONG_MAX + 1 YL vsgyrc.

o8] Al (unsigned long) -1 ¥ttt RE5AS A ASE A PyErr_Occurred () S AFR3H4]
AL,

HA 380 M WA AMEE = Q0™ __index () & AHEHYTR
WA38EH HA: __int_ () AL HAHASYTH

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)
obj9] Cunsigned long long &L WIE3tUt}. obj7} PyLongObjectd] AXE A7) ol W, (3

OH) WA __index_ ()Y __int__ () WINEE &3t PyLongObject 2 AT
obj] Zkol unsigned long long? WIS Hojub, 7 3te] X E 2 PY_ULLONG_MAX + 1 3¢E
Llakainli=g

o #] A] (unsigned long long)-1< WiEst Uttt BSAH S A ASH Y PyErr Occurred ()&
A8 AA 2

WA 38 WA AFEE 4 Qlo _ index_ () & AR YTH
WA 3SEE A __int_ () AR AT IS5 Yk

double PyLong_AsDouble (PyObject *pylong)
pylong®] C double B wtadUt} pylong2 PyLongObject®] Q1A El Ao oF ST},

pylong 2] Zko] double ] WY E Hloj U™ OverflowErrorE WA A U Th
olg] Al -1.02 WBFUTh RE AL A AW PyErr Occurred () S AFHEAA L

void* PyLong_AsVoidPtr (Py Object *pylong)
ol A pylong,z_ Cvoid ZAE Z HES UL} pylong= M3 = gl oW, OverflowError 7} &
3 ?MD} o| A& PyLong FromVoidPtr () 2 RFE0] 3] gholl s A Bk AL & 5~ QlE=void ZUAHE
AR e Aol A

of 2] Al NULLS W3t th B3 A S A AW pyErr Occurred ()& A4 Al L

8.22 EC|H A

o]l oA BEAdL A4 A ZeA2 THP UL Py_Falsel Py Truedts F 79 281 9%
yoh weba duba e A 8 AA e Feod 489 A dedd 28y tds azE AR g T

9%t

int PyBool_Check (PyObject *0)
07} PyBool_Type Ho|ld IS E&E5 Y
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PyObject* Py_False
ol A False A4l o] AR WA =7t YA UTE 32 A59 BEHA L ohE AA 9} AR 2
A 2] 8 oF LT,

PyObject* Py_True
shol W True AR, o] AA L WAET YUtk B2 Ao} FANA L T AR 9} npRAA 2
A elah oF g k.

Py_RETURN_FALSE
oA py_FalseE WHehstal, = 348 A EsHA S7HA A Y

Py RETURN_TRUE
B0l A py_True® WEel Y, 2% 42 AW 2o

PyObject* PyBool_FromLong (long v)
Return value: New reference. v +=2]gtol Wl Py_True Y Py_Falseol] t)3 A =5 wt&gr},

823 3 2T K|

PyFloatObject
o] Pyobjecto AE &L slo] W HE A5 A E Jebdu o)
PyTypeObject PyFloat_Type
o] PyTypeObject AAEH A= 1}o]
oh 7 AR AL,

int PyFloat_Check (PyObject *p)
QlA}7} PyFloatObject W PyFloatObject A H &ojd & ukdsh o}

2
4z

T o de etk ol A2 ghold A Sl float

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

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

PyObject* PyFloat_FromDouble (double v)
Return value: New reference. vEX-¥] PyFloatObject AAE W& A}, A 9 51H NULL.

double PyFloat_AsDouble (PyObject *pyfloat)
pyfloat ] U§-2] C double A5 WAF UL pyfloar7} sFol W B &g A7) oby 2| vk

__float_ () WA =7} ded, pyfloar S ﬂoati HEe7] A3 o] WA=TH ‘iﬂﬂ el HEF
_ float_ () 7} BF A koW index_ () B hAIF UL o HIAELE A 1.0
WSS B R, pyErr_Occurred ()& S&38H] of 81% gl oF Fct.

WA 38N A AFEE = 9O index_ () & AU TH

double PyFloat_AS_DOUBLE (PyObject *pyfloat)
ol 2] AAF g0l pyfloat ] W§-2] C double S Wt}

PyObject* PyFloat_GetInfo (void)
Return value: New reference. floate] F U X,
=& Uth 3 9+Y float.hE RE=

double PyFloat_GetMax ()
H) 28 7153 53} float DBL_MAXE C double & B+3F3H T}

double PyFloat_GetMin ()
Z 4 A7+ 3}= (normalized) 9F2] float DBL,_MINE C double & ¥F3}3t] T},
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int PyFloat_ClearFreeList ()
float A 55 (free list) & Bl U Th sHA| S 5 gl 59| +E vk

8.24 EA 4 ZHH|

sho] Mo Bag A= CAPIA B o) £ 7o o2 goz 2APUh sl go| W sz 1o =23
sho] A AR o] 1, Th2 b Al Ba4 He JEhE C FRAYUTH APIE T 714 RS % 298 4
9= 42 Az

C AXMEAML 5Ap
| 7 o3 LRAE al
q*qu} o]L API A Aol A 4&H YTt

Py_complex
el e g AN 2] g
o8 AR

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

Py_complex _Py_c_sum (Py_complex left, P} _complex right)

CPy_complex BAS AME st F B4 3H8 w3shy .
Py_complex _Py_c_diff£ (Py_complex left, Py_complex right)
Cpry complex XS ALE3l] F B 449 AFo] & whagh o}

Py_complex _Py_c_neg (Py_complex complex)
CpPy_complex EH-g AHE8Fo] B complex?] &9 Fh& W th

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
CPry complex 88E AMg3to] F B4 F& wgyt).

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
C Py complex 283 AHESlo] 7 Haso RS eyt

divisor 7} null 0] ¥, o] WA == 0-& WH8H8lal, errno& EDOMO 2 A A ).

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
C Py _complex EAE A3t num®] exp A5AF=

num ©] null ©] 3L exp 7} %] A7} ob U™, o] MlA == 05 WHHslal errno S EDOM2 2 A o

oM M2 ML A

PyComplexObject
Shol M Bz AR B VB £ Pyobiect ] A &,
PyTypeObject PyComplex_Type
o] PyTypeObject AL®AE dho|f Bas PS5 vebdyth ol AF2] complex ot 22 A A
Utk
int PyComplex_Check (PyObject *p)
QIA}7} PyComplexObject W PyComplexObject] A H & o] S uislshc}
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int PyComplex_CheckExact (PyObject *p)

Q1 2}7} PyComplexObject O] AR, PyComplexObject ] A B {3 o] ofy ™ & uk3kghth
PyObject* PyComplex_FromCComplex (Py_complex v)

Return value: New reference. C Py_complex 3o 2 MEZ-E dlo]H B 44 AAE vH5 U}

PyObject* PyComplex_FromDoubles (double real, double imag)
Return value: New reference. real & imag 2 M 2% PyComplexObject AAE vFs+gh )

double PyComplex_RealAsDouble (PyObject *op)
ope] A4 HE Cdouble & ¥H3F3HL T}
double PyComplex_ImagAsDouble (PyObject *op)
op® 45 E Cdouble & WH3Hg o}
Py_complex PyComplex_AsCComplex (PyObject *op)
E 43 o0pQ Py _complex Fh& WHEHgY Th
op7t Spol W B AA 7 ob AR _complex () WA EZF Sl ] HAEE WA ops 3
ol BAL AN HAIASIEE I HAEE TS ‘h% c}. 7complex _ 07 7‘4-4 H A ko
_ float_ () 2 HAIFUTE _ float_ () 7F AYEA] ko _index_ O 2 Ay A
3 54, o Uﬂ/ﬂEt -l 0 AL R ‘ﬂW‘rEMEP
WA 3804 WA AME 4 Tk __index_ () S AHEFUTH

8.3 AIRA ZHA|

QU2 AR AT JUAY AGE L FAA EARGI T ) FAHE el 8 Ao TR 53

ol e ol EL i/ W7t o uf o] Ed o] obd wi/) M2 T 56 TypeErrorE WA

PyBytesObject
o] pyobjecte] AH P2 stoll nio]EL AAE Yebd YT

PyTypeObject PyBytes_Type
o] PyTypeobiecte] QAE AL Fho] 4 vlo| £ §E LebUTh Shol M 4158 bytes St 22 2
Ady ot

int PyBytes_Check (PyObject *0)

A7) 07} vk £ AR o] AL} uho] £ o] Au He] AAEAu

int PyBytes_CheckExact (PyObject *0)
A7) 07} vl EQ Ao A uk, wpol = o) AH Fof dABAE o]
PyObject* PyBytes_FromString (const char *v)
Return value: New reference. /353t Zto 2 v FXE L BALE S 7H= A vlo|EE A A & w351,
A3 B NULL S M o), U 2 v NULLO] ob] o of S Tk AV Skl n.
PyObject* PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Return value: New reference. /353 ghol v Z AL ] BAFRE o] a1 Z o] 7henQl A vlo]| EE AR & H1HE}
skl A9 8HH NULLS WU Th w7 NULL o] |, Hlo] E G AR o] Y &2 273 A k5t

i)
o)

re

318k T,

T

1)
Jab)
o

uhskghU o,
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PyObject* PyBytes_FromFormat (const char *format, ...
Return value: New reference. C printf ()

AN nlolEYE AL a7E

)

)-2Et Y formar FAFE T 7HA | 4] QIS REobA], A7} T}o]
AAbsta 2 ool ghol LW E HlolEF AHE Wit} 7 A=

C 0] of oF 5V formar EAFL ] Y £ EAES T A7 ook TUTE 5B L EW EAL
che 3} gk

=0 Xt | o T4

5% n/a BEEAS

Sc int g vlo]E, Cint 2 B3 YT

sd int printf ( "°/d" Sl == T}]

su unsigned int | printf ("su") &} F5Fh!

$1d long printf ("$1d") & =S Th]

$1lu unsigned long | printf ("$1u") & E5 3!

$zd Py_ssize_t printf ("%$zd") 9 ES53F!

Szu size_t printf ("szu") & ESIUTHT

$i int printf ("%$i") 9} FS53 !

$x int printf ("sx") & ST

$s const char* d-=3 CEx g,

%P const void* CEOJEJQ 1631 %, W& printf7F o] W A5 A
daglol BB E 0x 2 Al Aol HAATH: A5 AL dtale AY
printf ("sp") & =53

AT 5 G T BAs T 24D A Rio] B Az AR TH) 2 BAE A B,
27b Qb BAFH U

PyObject* PyBytes_FromFormatV (const char *format, va_list vargs)
Return value: ~ New reference. AE3 F ANY AAE HsgE A2 AYdae
PyBytes_FromFormat ()3 244t}

PyObject* PyBytes_FromObject (PyObject *0)
Return value: New reference. M3 T2 EF-& 78 3l= A A o2] vlo]|EE L ¥HEg T}

Py_ssize_t PyBytes_Size (PyObject *0)
Hlo] E QG A 02 o] & REEgYth

Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
olel At = PyBytes Size ()9 Ml E P4,

char* PyBytes_AsString (PyObject *0)
09 Y& gt 2AHE v YTh ZQE & len(o) + 1 HIOJEZ FAH 09 YH Wy
E 7H YUt W39 wpA 2 vlol E= ohE ' (null) H}O]Eﬂ A=Al JA G Fd ddY
t}. AA 7} PyBytes_FromStringAndSize (NULL, size) & AR5l W&z w50l R 227} o}
UH dolHE +% 47511’4“ 2t %‘%E‘r g A A= < %‘4‘4 o7}t H}O]E"é‘ A 7} ok d,

PyBytes_AsString ()< NULLS ¥F33} 10 TypeError & WA Al AU T

char* PyBytes_AS_STRING (PyObject *string)

ol 2] 714}

9= PyBytes_AsString ()9S Wi E 34,

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
Yy
=8 A buffer} lengthZ A A obje] -F 5 U&& et}

length 7} NULL O W, wol 2 A7 VA W vho] 28 £ 4 Glauh ek 1FTHE B -1
£ W3sta ValueError DA YT
bufler= o] Wt 151 742] 714 =)o, 0] 74 o ool =7} 8 e engihel = 5851 A
SYth. AA| 7} pyBytes_FromStringAndSize (NULL, size) & AFR3Slo] Wha W&o F 97}
VA4 A2, u,1d, I, zd, zu, i, ) o A: 0- B S P o= AYE S A AH T JFS v Ut
8.3. AIRA ZHH| 8
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OFIW ol A AL & HUTE FFE AANAL & H T obj7} vpol £ A7 op
PyBytes_AsStringAndSize ()= -1 ¥F83l1 TypeErrorE WAAA G Y Th

WA 35004 WA o] el =, uho] =& A o] & o] =7k £ o] 9O W TypeError7h AN
ek

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

bytes newpart] V42 51891 A} wo] £ A AA & Hytesol] BEUTH EEAS A FEE 2T
bytes®) el 71 groll PNk H2E FHUTH A AA 7} BHE 1A 5 YO, bytesol] Th3F ol A F = o]

W 2 2] 2L *hytes®] -2 NULLE AAH Uth 223 27 248 Y

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
bytes 9l newpart®] W8 Bl 221 A vlo] E G AR = #bytesol] BHE U TE o] WAL newpartd] F% A4S
ZanAY Tk

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
“g ol $pshu utol =@ AA 2712 WS Y. 403 A e hel=d AN E UE
ok AL-§-341 4] 2 bytes 7} o] m] TE 9] thE R dheld 9l 4 glrhE ASEHA mHA AL, A
wlol = A2 B2 957} 10] ofd 0f o] R g SR AL oA AT 71 E vho] = A7) o]
FAE Nale(h§S 158+ 9FUHE Aok, sk A 271§ ARTULE AT, yes
£ 27171 WA vpol 2] A & 2 5 3 0] MEF T hyres®] FoE A gkt hE o A
ok A ggo] A e, #hytesoll A= A vl ED AR = S S| Al AL, *bytes7F NULLE A A = 1,
MemoryError 7} A= ~1 0] vkgkg o}

8.3.2 HIO|E BN 24|
PyByteArrayObject
o] PyObject®] A H -2 3}o] 4 bytearray A 2| & YERH Y T}

PyTypeObject PyByteArray Type
o] PyTypeobject Q1A E AL Tho] 4 bytearray B LhEPA LT shol @ A5 bytearray 9} 22
A7 9 U,

& ZAlojaz

int PyByteArray_ Check (PyObject *0)
A 07} bytearray 2 | ©] 7] L} bytearray & 2] A B & AA~EAA~H S WSSk T}

int PyByteArray_ CheckExact (P}Objecl *0)
A A 07} bytearray Z) Al ©] | T, bytearray & o] A B § A2 A= oy 73 W o}

Rl X
-

>
3
oo

A
T

PyObject* PyByteArray FromObject (PyObject *0)
Return value: New reference. W 3 Z 2 & Z-& 73 3= 2l 2] AA| (o) ZH E] M A A Z & bytearray 2| A &
e E o,

PyObject* PyByteArray FromStringAndSize (const char *string, Py_ssize t len)
Return value: New reference. string3} L Z o] (len) 25 E] | 22 bytearray A A S 5 Y T} A9 51H, NULL
R ENE

PyObject* PyByteArray Concat (PyObject *a, PyObject *b)
Return value: New reference. ¥} 0| E 8] & a &} bE o] o] 2o A & bytearray & W] T},

Py_ssize thByteArray Size (PyObject *bytearray)
NULL 21 EE &A% & bytearraye] 3 71€ w33t}
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char* PyByteArray AsString (PyObject *bytearray)
NULL Z A EE 2138t £ bytearray®] W-8-& char ¥ € 2 H8h3hu ot whats] = v o= 344 o 29
g vho] =7} 27bg ok

int PyByteArray_ Resize (PyObject *bytearray, Py_ssize_t len)
bytearray®] W5 ¥ ¥ 37|15 len o & Z AT}

3=

o HlaRs 4EE 98l AL HAe M EAHE HAsA e

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.

v}o]# 3.30]A] PEP 3932 &
%ﬂﬁﬁ%ﬂﬂﬂﬁﬂﬂ 2]
Aol T3t S8 A7) 95y
ot

Py UNICODE* and UTF-8 representations are created on demand and cached in the Unicode object. The
Py_UNICODE * representation is deprecated and inefficient.

o] APIS} A API 7+ A& o 2 Qlaf, FUZE AA &= T X whio upet R H o= F 71| Aej 7t 2
T A5 Yrth
S5 (canonical)” U TE AR A AH A S FUTE API] 5] BE1 W B E AA Ao,
FEANN HeHE Y EEAA FAL AT
e “YAA” FUZE AA+= FAH API = 3} (LHULA S &2 pyUnicode FromUnicode ())E
Tl WSl AL Py UNICODE* FA0 TPPUL; 2 APIE 52317 Ao o] Sl 03
PyUnicode_READY ()& Z&3) oF gt}

= A7) g xdg AREste] AA YR
84 HUth BE = 2 ET} 128,256 TE 65536 v wHel 2}
o 2EA pow, e ZOE S 1114112 (A7 5 5E 9)) 5] ko] o] of

B A KRS AN S AAE APLS G ol 312909 AAG M. 20 F2 2 E F 2
A R A o BT A S AR PEP 6238 T2 L

U2 gol oA FUIE FA AH = 72 FUIZE A4 dth

Py_UCS4
Py_UCS2
Py_UCs1
o EE A7 20 E, 169 98U S| FAE XS] FRE B Rl I Y8 A ypedef

3t
Ayt 2 FUIE FAE A @ ulE, py_UCs4E AHESHA Al 2.
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Py_UNICODE
o] A2 ZFol wet 16H E o]} 320 E § <l wehar_t 9] typedef YU T

WA 3304 HA: o] A Mol A, o] A2 W E A] 5}o] %] “UY 29 (narrow)” L} “2}o] = (wide)” U 2
EWAF A AS A=A mEt 168 E Fo| 328 E Fo| lF YT

PyASCIIObject

PyCompactUnicodeObject

PyUnicodeObject
°| Pyobject ME P2 ol FUIE AAE Uiyt A9 BE 5o, #UZE AAE
A8 BE APL %7} Pyobject £AEE Asta wastnz A4 Ags)A L ok Futh

B A 3.30] F7}.
PyTypeObject PyUnicode_Type

o] PyTypeObject A" 2E FpolH FUIE P e Uth ol F=o] str2 =g Utk
e APIE A4t Culaz ol v e AAHE £AST FUDE AA Y 5 97 A8 dlole o] A
s ol A2 5 BTk
int PyUnicode_Check (PyObject *0)

AA 07t FUIE AR | A FULE A B G Axdzold FS Bagch

int PyUnicode_CheckExact (PyObject *0)
A7 07t FUZE AR o] A e A1 Fe 2

[>
r
[>
N
o
T
us)
oY
o
rE
e
%
°
v

int PyUnicode_READY (PyObject *0)
AL AR 07} “7F 1 A (canonical)” 3 A Q1 A] FA Gt o] A2 ofefiof] A HE AN I 2 E AHE
st7] Ao B3
8F A 0= WhEetar, As Al o 9] & AAstEA -12 Wkgel=t,
itk
WA 330 F7%

Deprecated since version 3.10, will be removed in version 3.12: ©] API+= PyUnicode_FromUnicode ()2}
A A AF UTh

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *o0)
FUSE B9 do] & T ZAER MHFUTh ot 7 4 (canonical)” EAL] U7 E A7 o}
oF I Th (R ALEA 35U Th.
WA 3.39 =7k

Py _UCSI* PyUnicode_1BYTE_DATA (PyObject *0)

Py_UCS2* PyUnicode_2BYTE_DATA (PyObject *0)

Py_UCS4* PyUnicode_4BYTE_DATA (PyObject *0)

[

5] v

fo
i)
ek

o] Asfstd Ly

AH B2 A A2E 93] UCSI, UCS2 == UCS4 A4 slo = 7H/\E = 3+ A (canonical) 3
°ﬂ tHffP z9 HE ‘:&%5‘145} T"f‘iﬂx—i(canomcal) *”ﬂol SHtE 22 2719A AAeA k5
t}; PyUnicode KIND ()& Ab&3te] Sut2 a2 & AHIAHA L. oA AA 287 Ao

PyUnicode_READY () 7} 25 ¢ o] oF Tt}
WA 3.3 F7}

PyUnicode_WCHAR_KIND
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

PyUnicode_KIND () WlA 29 ZF< ¥&gy ).

WA 330 =7}

90 Chapter 8. 14F ZHA| A

N



The Python/C API, £ A| B{ 3.8.20

Deprecated since version 3.10, will be removed in version 3.12: PyUnicode_WCHAR_KIND= 9 A E &

Sh=2

int PyUnicode_KIND (PyObject *0)
o T E A7} v o] Bl & A 5h+= vl AbE-dh= A & ko] E & WERY = PyUnicode & 7 A5
HE F2AHA L) T s U o “FH A (canomcal)” ¥ ?ﬂ«l FUTE A of of Fth
(AAFsHA] 5.
W7 330 7%

void* PyUnicode_DATA (PyObject *0)
FA FUZE H 3 ofl gt void £ E Rt o= “5f ¥ Z (canonical)” 23 8] FUIE A A ]
of Ut (FAskA ks Th.
WA 3300 71

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)
T A (canonical) % & data(PyUnicode DATA ()2 AL th&2)o] &t ol Wlagx 244 AAH
(sanity checks) & 3 5} A] ¥ w £ 2 of| A A}-§-5}7] ﬁ 32 Aqy E‘r TEA=gE IR TSA
AL g2 kind 33 data Z A E] S 7R A 3l oF S th index= BRG] Al A (00| A Al ZHEU T} o] 2
value= A ] X of] 7| Z5 oo &= M| L= JE FYYth

H A 3.30] F7}.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
3+ A (canonical) &3 data(PyUnicode DATA ()2 A2 &) I
FH] (ready) S = o] 35 2] 5t

WA 3.39 F7%
Py _UCS4 PyUnicode_READ_CHAR (Py Objecr *0, Py_ssize_t index)

=

Iy

xodE

4=

g5t A

o
l

“3+ % A (canonical)” 3% & o] o] of d}= FE AA oA FAHE A5 U 98 d5 971E F 3
o} PyUnicode READ () BT} &8 /‘4 o] Wo] F Ut}
WA 3.30] 27}

PyUnicode MAX_CHAR_VALUE (0)
“3+ '8 A (canonical)” @ o]0 o 8=, 05 VW B ThE EAE S HEEH AAT HY I = 2AES
kUt o] AL At AL o] A Hk AL S o] E o] E Jl= AT E&F AT

WA 330 7}

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

Py_ssize_t PyUnicode_GET_SIZE (PyObject *o0)
H A py UNICODE BHY 7|8 = @Y 2 kB3t (M 2A o) E AL 209 2 23 ). o
= FUZE AA o oF FU ot (FAFSHA] k5 U Th.
Deprecated since version 3.3, will be removed in version 3.12: o] A 2eld U FZ = APIQ] 4 H U,
PyUnicode GET _LENGTH ()5 AF-&3o] ulo] 1d o] A SHIA L

Py_ssize_t PyUnicode_GET_DATA_SIZE (PyObject *0)
A E Py UNTCODE R L] 2715 uhol E Tl 2 vrEF U th o= FUIE AA o of Fth (FAFS
Al kU Th.
Deprecated since version 3.3, will be removed in version 3.12: o] A 2€}ld U FZ = API9] € H- U,
PyUnicode_ GET_LENGTH () S AF-g3}o] npo] 18 o] A 3HA4 A S

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

A} py_uNIcoDE @] tieh ZQAEE whehghuth. vhehd Mv= g4 F7hd A= 2ER
eyt B2 UgE d 3= 2QES 23S 5 e, tiF2e C Fold Ad o ZAd 0l
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A== gt AS_DATA FAL ZQAEE const char *& AE YT 0 A= FUIE

27 o] of T} (A ALBIA] 95U T,

WA 3304 fA: o] 3R oA v E& Aol - @ Ffe Py UNICODE E3d o] =X
ShA] ¢k wrEolof A - AT  AF YT (N9 AF 3 T NULLZ REE Y. A
PyUnicode_nBYTE_DATA () W3 EE AFR3 AV PyUnicode WRITE ()W PyUnicode READ ()&
AHBFHE S T EE o] 43141 2.

Deprecated since version 3.3, will be removed in version 3.12: o] A~ElY ST = API9] € H Y th
PyUnicode_nBYTE_DATA () W3 E A EE AFE3IE 5 ufo] 18 o] A AL

SLRE 23 &4
FUIEE G 24 S AU 7P A5 B2 A2 shol A 2ol mhek C F5o) v Fs &
NG AZE T3 AT F AUk

int Py_UNICODE_ISSPACE (Py_ UNICODE ch)
ch7} & FAFIA|of] mhe} 101 0 Rhh gy o

int Py UNICODE_ISLOWER (Py_ UNICODE ch)
ch7t 27 A A o met 1 o] 05 RESHh
int Py_UNICODE_ISUPPER (Py_ UNICODE ch)
ch7} 221 A o] whe} 1 o] 08 Whehehy o
int Py UNICODE_ISTITLE (Py_ UNICODE ch)
ch7} A5 Al o] & A1 A of] whe} 1 0]u} 0-& WU o
int Py_UNICODE_ISLINEBREAK (Py_ UNICODE ch)
ch7} & vhE FAF1 A of et 1 o] 02 whshhu o}
int Py_UNICODE_ISDECIMAL (Py_ UNICODE ch

)
ch7F107 4 EA A A of] mhef 1 0] 02 B3y oh
int Py_UNICODE_ISDIGIT (Py_ UNICODE ch)
ch7} B A (digit) = A1 A o] whef 1 o] v 02 RERE Y T}
int Py_UNICODE_ISNUMERIC (Py UNICODE ch)
ch7} 5= 2} (numeric) F2FS1 A of) whe} 1 o] 0-& HhEHgY o}
int Py_ UNICODE_ISALPHA (Py_UNICODE ch)
ch7} &3l FAA1 A of w1 o)) 02 HhSHgh T
int Py_UNICODE_ISALNUM (Py UNICODE ch)
ch7} QA FAQIA o whe} 1 o]} 02 HEEHghU T
int Py UNICODE_ISPRINTABLE (Py UNICODE Ch)
ch7} A4 7hs gk A1 A of] whet 1 o] Lt 02 R T AT ¢ gle EAE, A4 7Hes Al
ZFE 3= ASCIL A 5| 0] 2 (0x20) 2 A 9 8141, U Z & F 2} o] o] E] W] o] 2~ 0f] A] “Other” L} “Separator” 2
Aod FAY YT (o] WA QA4 758 F A= repr () o] AL e SEE uwlf o]aA o] =
= 2] grotok St BAFY ol o S Al L. sys.stdout 0]t sys.stderrol] 7| 5H AL A 29}t
#H o] glsyth)
o2 API= e 2 Z2F d 3 A 4= sy th
Py_UNICODE Py_UNICODE_TOLOWER (Py UNICODE ch)
ATAE HEEH F A chE WY o

WA 335 HA: o] e e Alojs wE S AR
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Py_UNICODE Py_UNICODE_TOUPPER (Py UNICODE ch)
A2 A3E A ch & &gy
HZA33RH 9 A: o] gex 7Sk Aol A~ wj F &AMy T
Py_UNICODE Py_UNICODE_TOTITLE (Py_UNICODE ch)
A E Aoz HEH X chE WY th
WA 338H 9 A: o] d4E 7ttt Ao~ w F & AFS Ty T
int Py_UNICODE_TODECIMAL (Py UNICODE ch)
107 F A2 A%E E2 chE WYL o] Zlo] E7Ms3std -1& 9y h o] M3z
o 2] & WA 7] 7] 5T
int Py_UNICODE_TODIGIT (Py UNICODE ch)
skate] A2 ARE E 2 chE YT o] A o] 7153 1S 93 YT o] 32 = 9 &
WA A 7] A] G5 U T
double Py_UNICODE_TONUMERIC (Py_ UNICODE ch)
double 2 %%‘r% T A chE REER Y o) o] 21 o]
WA A 7] A] k5 U T
2 APIE AL8-31] A2 A0 EE v& 4 Ids5Yh
Py_UNICODE_IS_SURROGATE (ch)
ch7} A2 A 0] E QA &gt} (0xD800 <= ch <= 0xDFFF).
Py UNICODE_IS_HIGH_SURROGATE (ch)
ch7} A9 A2 A o] E Q1A Feldtt} (0xD800 <= ch <= 0xDBFF).
Py _UNICODE_IS_LOW_SURROGATE (ch)
ch7} 58] A2 A o] E Q1A 2ldtt} (0xDCO0 <= ch <= 0xDFFF).
Py _UNICODE_JOIN_SURROGATES (high, low)
T AR E FAE Aty & Py_UCS4 k2 Wk Ut highs} lows 42 A2 A o E %9
A3} 3 AR A o] EYYTh

7bestd -1. 0 &g Urh o] jazE A9 E

m{m

g

QUIRE BRI M} HAIA

FUTE ANE BEIL AR AD2 G40 AA 25 W ThS APLE ALE AN £

PyObject* PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

Return value: New reference. A +UIZE AAE Tb5 U th maxcharS SALE 0 Al X & AA o T =
o EoF ST ZAZEOZ, 127, 255, 65535, 1114111 A/ A0 A 7V 7V 7k ez &8 & 5
AFYTH

oA M FUZE AAE Tt d A= HHAYLE o] F4E ARt vE AR+ 27 E
Z2AT S glsUt

WA 330 F7}

PyObject* PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)
Return value: New reference. 30 2 kind(7} 53+ 3tL PyUnicode KIND()ol| o & w3k
PyUnicode_1BYTE_KIND SYUIHE 2L FUTE AAE W5 YTl buffer= kind ol o}t
AR, 2 5 40| £2) size €91 €] W] AL sh2] Aok

¥ A 3.30] 7}

PyObject* PyUnicode_FromStringAndSize (const char *u, Py_ssize_t size)
Return value: New reference. char ¥ 3 uol A U ZE AAE w54t} vlo]E= UTF-8E Q7 HH
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Ao= AR WA 4 AN BARU oA hwuiiel oD, B RE TR ANY
Ut %, tlolE $40] 5854 eayrh

If u is NULL, this function behaves like PyUnicode_ FromUnicode () with the buffer set to NULL. This usage
is deprecated in favor of PyUnicode_New (), and will be removed in Python 3.12.

PyObject *PyUnicode_FromString (const char *u)

Return value: New reference. UTF-8 2 Q1T H J-Z & char ¥ ¥ uoll A FUZE AXE w54t

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

Return value: New reference. Cprintf () -2E Y format XA 3} 7HA /9] AXE Ho A, A3 sho) A

FUIE EXE T2 & A4t 29 o] S FAE S HEEgY th M QA= Cy ol ofof
3+ format ASCII 1 T H FAE 2] =W AL} A &3] I A& oF U th. o i‘i‘i A7 $E Y
t}:

ER A | 8 =4

%% n/a g5 E % =4}

%c int Cint2 23949, g Ex}.

%d int printf ("sd") 2} S5}

$u unsigned int printf ("su") & FS5Yh!

$1d long printf ("$1d") & S5 }]

314 long printf ("$1i") & S5 FUH!

s1u unsigned long printf ("$1lu") & S5 }]

$11d long long printf ("s$11d") & =5 h!

$111 long long printf ("$11i") &} S5 H!

$11lu unsigned long long printf ("s$llu") & =5kt

$zd Py_ssize_t printf ("$zd") & S5 ]

$zi Py_ssize_t printf ("szi") & =S5kt

Szu size_t printf ("szu") & =S5 CH]

%1 int printf ("$i") & FS5gYh!

$x int printf ("sx") & F5Yh!

%s const char* 425 CEA Y

$p const void* C x2lH9 16Z2 5 j_&] ZPZ Y printf/} A== WL
ATl AR 0 ok Aol gtk A
A9 31 A2 printf ("sp") 9 55 itk

SA PyObject* ascii() & &&3F A3}

U PyObject* FUIE AA.

SV PyObject*, const char* | FU T = AR (NULLY 4= 55U ThH o} 5 WA wf 7] "4 Z A
J-Z5 CEA i (R AR w7 "7 NULL o] ¥

AR EH U TD.
%S PyObject* PyObject_Str ()< &3St A3}
SR PyObject* PyObject_Repr ()& 3Z3%t A3}
AN S e TR RAL S TR RALo] BF A3} RALo) TR 35 1, 27} ke
WA w2 gk

23 Yy e B9 = vlo]Evl ol Bl Ut AWE ZujE ©h = nagn9pnsyn o] Ao
W10 £ 40] T (yObiect * 2117} NULL O] B), 3a", 150", nasn, nsRn Bl nayne] A9 22} 49
t} (PyObject* X7} NULL©] o}y &H).

<o

E

W8 32004 M7 ma11dn S sl 1un o] @ A W] £ Uk

A A2} (d, u, 1d, T, 1, 11d, 11, Tu, zd, 7i, z0, 1, X) 9] 29 0-W 3 Ze) 1= AW E 7} A2 = Aol = B2
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WA 3300 A WA me i, mel1in W vsain ol iR Ao 27he gl
]:H;q 3401]/§1 tﬂﬁ s", "SAM, MU, "V, "SS", HQRlloﬂ \:Ha—]_ L“i]ﬂ]ﬂ’ 7%\?_:]_1]:_ EL——HHPj Z]_%lo] ~_'i_7l_ﬂ
Azt
PyObject* PyUnicode_FromFormatV (const char *format, va_list vargs)
Return  value: New reference. A3 F MY AAE HoE AL AYJSA

PyUnicode_FromFormat ()3 5 <4 gch

PyObject* PyUnicode_FromEncodedObiject (PyObject *obj, const char *encoding, const char *errors)
Return value: New reference. 113 H AR objE FUZE AAZ HIZ G TYh

bytes, bytearray @ 7]} vlo]| E G F A A= o] R encoding ol Wt errors 2 R 2] 3k of| ] A2 &
}3d@ﬂq“gﬂﬂ~§WNMLﬂ%¢ﬁMLﬂ%%ﬂﬁﬂlALﬂ%ﬁé&%QHqﬁwﬁk

gL g 2B FR oA L),

TUZE AAE = =

API+= 98] 7l 92 ¥ NULLES ¥

k.

Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
|UFIE AA dols TE ZAEZ w3}
B A 3.30] F7}.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start,  PyObject  *from,
Py_ssize_t from_start, Py_ssize_t how_many)
B HURE AR N THE AAE EAE BAF UL o] B FRsE 24 MBS SATL A
S memcpy () 2 ZWMIAYTE o # Al -1 WE&eta o] & AUt 2382 Fod BEabd £4
T whgheyh
WA 330 F7}

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
B2 EAE S A2 YT fill_char& unicode[start:start+length] o] &4t}

fill_char©] #24@ 2 th 2 AR Tk 3 A, BRG] F o) 49 F27 9o Ash g,
NEH B4 5B RBAAY, ol o] A -1 WS )9 S FYA YTk
W 3300 =7}

int PyUnicode_WriteChar (PyObjecr *unicode, Py_ssize_t index, Py_UCS4 character)
AL EAE FUT RAL2 PyUnicode New ()& &3 e oo Ut FUIE w4
Hwolne, BALS AL} ok 4 A A 84 shofok gtk
o] §H4 unicode 7} S TE AA A A, Qe 2 7L 9 E Hol kA, AR 7L AARA 2D 4 9
(5, 2 25711 QA) FAg
WA 330 7}

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
Ao A B Z}‘é A5yt ol =32 WA PyUnicode READ _CHAR () 2} B2 unicode 7}
UsE Aol 1827k M E Mol A FAFg ek
B A 3.30] F7}.

PyObject* PyUnicode_Substring (PyObject *str, Py_ssize_t start, Py_ssize_t end)
Return value: New reference. <= A+ QB2 start(Z2F U TH o] A F2F A& 2 end(A &) U th 74A] sirs
349 24 MR Th 34 Qe At AdH A Ut

B A 3.30] F7}.

3 oS =
e

AA+= TypeError 7 A AE =& Sy}

BT BEAE waE A0 B2 958 G A0l d%

ne
rlo

rir
B
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Py_UCS4* PyUnicode AsUCS4 (PyObject *u, Py_UCS4 *buﬁ"er Py_ssize_t buflen, int copy_null)
copy_null©] A7 H W, d FAE £3ote] FAL uE UCS4 W 3 o] BAIYTE o 8 Al NULL S REgH
S IR= "475?:]“/13}( 3], buflen©] uo] ZAolXHt} 2o SystemError). -3 buffer 7} ¥
U,

B A 3.30] &7}

Py_UCS4* PyUnicode_AsUCS4Copy (PyObject *u)
TAE ug PyMem Malloc ()= A-gdte] e Aj UCS4 W 3 of] BARIY T o] A o] Aafjstd, NULL
o] W% T MemoryError 7 A 4B UTh B WL B4 271 2= 2AES} 5Tk

B A 3.30] &7}

| X|El Py_UNICODE API

Deprecated since version 3.3, will be removed in version 3.12.

o] API 345 PEP 393 T @0] 93 925 915U ch. shol A 3xol A Al A 2] ¢7] u
ALHA AT 5 QA oA T AE O A3} 5T e RAT UG S AL 0

PyObject* PyUnicode_FromUnicode (const Py_UNICODE *u, Py_ssize_t size)
Return value: New reference. 5] A =.7] (size) 2] Py_UNICODE tﬂ «ﬂ uoll A FUZ= AA)
S NULLY 5 len, o]d = W&ol AoHA Ut B2 tlolHE A=
B vich. W57k Al AR ol AL .

W3 7k NULL o] o |, ¥k gk - AA Y = s th wekA, 23 FUZE AA
NULL & w2t 5] -85 Yt

W 3 7} NULL O] W, PyUnicode KIND ()} 2L AN ul32E AFL35)7] Aol £ U2 o] A9 A
W PyUnicode READY ()& 3 &4 oF g th

Deprecated since version 3.3, will be removed in version 3.12: o] A 28 Y FUFZ = APIS] < H Yt}
PyUnicode_ FromKindAndData (),PyUnicode_FromWideChar () B+ PyUnicode_New () S Ab
850 uho] T2 o] 4 5H41 A2

Py_UNICODE* PyUnicode_AsUnicode (PyObject *unicode)
FUZE AA S Y7 Py_UNICODE H oo st ¢17] A& ZAEE WEst ALY, ol Al NULL-S BF
e ol R AMe S 5 glowd AX Q] Py UNICODE* Efﬁ_% eyt W=
:‘T’;?_]Ei ZsE Yk 7ﬂJJrPy UNICODEEAGo=Ad @ I = ZQERE
SRR C ol A A8 wl BRI o] 2ol §ol k44 %
Deprecated since version 3.3, will be removed in version 3.12: ©] A4 2~ElY U T = APIS] dHE Yt}

PyUnicode_AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () T+ A Al
APLE Al-§-5hof mpo] Z1 g o] A BF4d Al 2.

ol
1

A

U

~ A
- ok
o o
e

rlo

¢
1>,
oft

=
e

2 A

<

o

oo T
N

S, it

32

54 uzt

Deprecated since version 3.3, will be removed in version 3.10.

PyObject* PyUnicode_TransformDecimalToASCII (Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. 5= A size2] Py UNICODE W ¥ o] Q&= 2 E 1023 =AE2 107 Fholl whzt
ASCIL 2 0-9 & thA| 8to] FU A= A S Ty th o &7 dgshd NUuLLS Whehehu 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 ()2 H|S28A| 9k, Py UNICODE () ¥l do)l (7t 4d &
a7 = Fch A3 Py UNICODE Al WdE d e 2JEVL2E 9o, oju=
W R C Pl A A ) Bapd o] Fol ol shiIA L

WA 330 &7}

km
)
to
frt
3
R
=2
)
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Deprecated since version 3.3, will be removed in version 3.12: o| A 2 €l U Z = API9] € H- Yt}

PyUnicode_ AsUCS4 (), PyUnicode_AsWideChar (), PyUnicode_ReadChar () =+ %/\]—fﬂ' A
APIE AH§-3to] mfo] 18 o] A s Al 2.

Py_UNICODE* PyUnicode_AsUnicodeCopy (PyObject *unicode)
YIS ZAER Bt fURE B4 BARL wEUTh W2 $F 45 A NULLE W5
MemoryError o ]S DA AU 23] ¢towd Az did W& Byt (3 £ s Al st
¥ PyMem_Free ()& /\}36}*‘ AlR). A3t Py UNICODE* ¥ A+E oﬂ% Wad d 3= 2JAEF 23

F oy, ol = thFEE 9 C oA AHSE uff £ o] Aol st Al L.
B A 3.20 &7}

PyUnicode_ AsUCS4Copy () Y -AFSE A APIE AF-&51o] npo] 18 o] A 314 Al 2.

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)

H A" Py UNICODE @S] A7]& & G Z W3t (KM Z2A o] E A2 209 = =Y.
Deprecated since version 3.3, will be removed in version 3.12: o] A 2eld FUFZ = APIQ] dH Yt
PyUnicode_GET_LENGTH () S A}&3}o] nlo] 18 o] A A A 2

PyObject* PyUnicode_FromObject (PyObject *obj)
Return value: New reference. BRSH FUIZE= A B O] Ad2HAE NEZ L AR FYUYZE AR o BAL
STk obj7F ol u] (42 Bo] obe) XA FUTE AR oW, A2 A4E ST FEE AT

Yk,
FUFI =g o] A B 3 o] 9 AA= TypeErrorE WA AU}

ZAY AIY
A AL AFZ G AHE St &G AANAM 2 G2EE HIY & 5 s

PyObject* PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t len, const char *errors)
Return value: New reference. =2 o] =2} VxWorks 2] UTF-8¢] 1} T2 S Z 0] Az 2A|d QAFZHY
2A9L taYech 295 = o] 22 7)E "strict" 9} "surrogateescape" (PEP 383) g U]

o} t)Z Y= errors7FNULLO| W "strict" ol & A g 7| & A S Ut sr2 d BEX 2 Evof 5FA) T
g E22AE 238 5 glsyth

Py_FileSystemDefaultEncoding(F}o]% A2 A] 912 2 A Y AT ) oA EAE S U A
PyUnicode_DecodeFSDefaultAndSize ()5 AFEIHAAAL

o] ¥4 Tho] A UTF-8 R =& FA gy th

o B

Py_DecodeLocale () &5 .

B A 3.30] F7}.

WA 3704 WA o] T4 oA =R EF AL 3L surrogateescape ol # 8] 7] ol &)
Z2AL AdFYE A3 o] A=, Py_DecodeLocale () ©] surrogateescape®l| A5 91,
AR 2AL AT G2 strictol] AEHJAFYTH

PyObject* PyUnicode_DecodeLocale (const char *str, const char *errors)
Return value: New reference. PyUnicode_DecodeLocaleAndSize ()2 FAFSFA|TE, strlen () & A
g3to] 2 o2 AT
WA 3.39 F7%

PyObject* PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
Return value: New reference. F+UIZE AR E Q= 2 o] & 9} VxWorks ol A UTF-8 & 91 F 5} A 1L,
ZAZA A 2AY dFPFeE AFPFE YL AU = A8 A 7= "strlct"ﬂ‘r

ol

ek
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"surrogateescape" (PEP 383) J Ut} QI TH+= errors7F NULLO| W "strict" ol# X g 7] & A}
LUt bytes AAE WA YT unicode= W ZH @ TAE 23T 5 5T

2

=
E2¥ 2Py _FileSystemDefaultEncoding(Zto]H AlZA] g2 2AL dFIR)o g AFPs3 A
PyUnicode_EncodeFSDefault ()5 AFESHIAl L

o] &4 v}o] W UTF-8 REE F A gt}
o B

Py_EncodeLocale () &4

B A 3.30] &7}

WA 3704 HA: o] Fq4E o)A TR o|EE A2 8l surrogateescape ol & A 7)o A
2AY AFYE AL UL} o) Aol Py _EncodeLocale () ©] surrogateescape ol AFR5 91,
AA 2A D A FFL strictol AFRE S UTH

Al

_t.':l
[
[>

o
re
kU
o

[
g}l ]_g_gr 7NeF 873 BA9 S 97 Ysy tFZYs W, Py FileSystemDefaultEncoding & ¢l
FPgog AL, Py_FileS y temDefaultEncodeErrors% o] A8 7]& AF&3f oF gt} (PEP

3833 PEP 529). A % 4 Fol 3 °o]F< bytesZ I Qs Y, "os" HA7]E A8
PyUnicode_FSConverter ()5 A& -2 AL oHO]:i}}\JE};

int PyUnicode_FSConverter (PyObject* obj, void* result)
ParseTuple W& 7]: (A X+ os.PathLike A EH O 2E FF d2) str AAE
PyUnicode_EncodeFSDefault ()& AF& 3] bytesE A I YU} bytes AA= 9 07 I
29 S8 JUth result= Bl &= AHEH A] 9 wl] 3| A3l oF 8= PyBytesObject & O]E 2y ‘3}-
WA 310 F7L
W 3.600A WA 427 24
Ax 78 A o %
PyUnicode_FSDecoder ()& A%

it

wrol5 gl o,
22 strz gEYady, "o WHINE AL
G2 Ags ok g o

int PyUnicode_FSDecoder (PyObject* obj, void* result)
ParseTuple H&7]: (A T+ os.PathLike QEH]AE F3] ZtH A2 H4L) bytes AAE
PyUnicode_DecodeFSDefaultAndSize ()& AF&3l] strZ I F UL} str AA= Y=

W2 S8 JUTh result+= B = AH8E A & off | A3l oF 3t+= PyUnicodeObject *of oF it
B A 3.20] =7}
WA 36004 HA: 427 225 Lol Y th

PyObject* PyUnicode_DecodeFSDefaultAndSize (const char *s, Py_ssize_t size)
Return value: New reference. Py_FileSystemDefaultEncoding s
Py_FileSystemDefaultEncodeErrors o & 87| & Al&35te] EXAES gLt

Py_FileSystemDefaultEncoding ©] AAHA] ¢FOo™ ZA L AFFo g gy,

Py_FileSystemDefaultEncoding 2 A|Z Al AL A FQGAA 27|18 YFo| =S 4+ gj\’\
Uth 84 2A/d A3 YA BEAYEE 7Y oF5tH, PyUnicode DecodeLocaleAndSize ()&
B L.

15 =4 B
Py_DecodeLocale () &5 .

WA 3604 HA: Py_FileSystemDefaultEncodeErrors o & &8 7| & A&t

oo O,
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PyObject* PyUnicode_DecodeFSDefault (const char *s)

Return value: New reference. Py_FileSystemDefaultEnco di ng I}
Py_FileSystemDefaultEncodeErrors o8] A 7| & AF_3lo] @ 22858 EXAEE yy3iads
=

Py_FileSystemDefaultEncoding ©] AAE X ¢god, 2A|d QI o g Zwlshc}

B2 ZolE &1 QoW PyUnicode _DecodeFSDefaultAndSize ()& AR Al L.
WA 3.6904 HA: py_FileSystembDefaultEncodeErrors o2 & & 7] & A& &t}

PyObject* PyUnicode_EncodeFSDefault (PyObject *unicode)
Return value: New reference. Py_FileSystemDefaultEncodeErrors o & & & 7] & AF&3to] {14
FT AAE Py_FileSystemDefaultEncoding® A A Y3}, bytesE W3ttt} 23 bytes
Aol = W ool £ 7} £ 78 4 8ol 52344 2.

Py_FileSystemDefaultEncoding ©] AAH X ¢tod, 2A A QT Fo g Wt

Py_FileSystemDefaultEncoding 2 A2} A| A Y AT oA 27|85 yZFd 3T 5+ ¢
SULH A 2AG dIHoE BAE S AT ok, PyUnicode_EncodeLocale ()% A5}
AALL.
o B7]:

Py_EncodeLocale () &5
WA 3200 7}

WA 3.6004 WHA: Py_FileSystemDefaultEncodeErrors o8 A8 7] & AF&-g Yt}
wchar_t xX|¥

A Q3= S A EF H S wechar_t A Q:

PyObject* PyUnicode_FromWideChar (const wchar_t *w, Py_ssize_t size)
Return value: New reference. —T—Oi A size®] wchar_t ¥ wollA] FUZE AAE W5 T -12 size
= AP F2 7t weslen S A-G 5ol Qo] & A4z A oF $S vheb U Th AsshE NULLS
Ll sigR =

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *w, Py_ssize_t size)
e 14 F= AR WL{E wechar_t W wol] ALYt} Z o) sizewchar_t X7} E/\}% ok (z33 4

28 PAZ AL D 5 A5UTH. BAE wehar_t £} 50} 27} dA s -1 wakgh o 47

wchar_t* TAE2 YR 52 FE QA otd X Aol FYsHAIL. & Z2 0 8t
wchar_t* BA90] dx BrheA AT AL 5249 ALY 2, wehar_t* EADolE
9 R ZHE 5 9ow, o2 A R C F59 B ASE W BAADo] 2ol Bol £2)
HA 2

wchar_t* PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)
FUE A7 E o) £ BALR ADA T FY E4Le T4 BAE Bk seesh oL
o FLI W, (£ Y £ 5 BAVE A9 S o] = BAYe] 52 Hizeo] ZUTH A} wehar ¢ FAEo] W
PAE W5 T, o2 A3 L C 3o WA ALSD W EA G o] el A Bl o] 54 Al
size7}F NULL©] I wchar_t* EAg o] @ Ex}&5 33519 valueError 7} A gy o}

’dF Al PyMem_ AlIOC() of o3 EFH W& v} YUTH (PyMem Free ()& AHE-31o] 3| A 8141 A
2). ol ¥ Al, NULL< 9F&F3}al *size= A Y = A F5Uth w2 g o] A3t H MemoryError &
Ll AEARR R 5

B A 3.20] &7}

B A 3.7 A ¥ A size7} NULL o] 2 wchar_t* FAgo] @ EXE £3361H valueError & TAJ A

AU,
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oo
nd
il
o
of
:OI'I_"?

ML HEES 95 CE 44D U 29 AR ATTUS ol @ TYSL B e T4
&

th& APIS] o 22 F 7] €] <=} encoding ¥} errors & F 3h, W str () w AL AR A2 A5 22

Setting encoding to NULL causes the default encoding to be used which is ASCIL The file sys-
tem calls should use PyUnicode_FSConverter () for encoding file names. This uses the variable
Py_FileSystemDefaultEncoding internally. This variable should be treated as read-only: on some sys-
tems, it will be a pointer to a static string, on others, it will change at run-time (such as when the application invokes
setlocale).

o) A2l emors 2 B Lo, S B3] FE ¥ el E AL vl sk wULLE 2 S
Atk ZE g ZE o) o3 7|2 o] 2] A )& “strict” YT} (ValueError 7b ¥4 g th.

ge mE A dE ol A8 A HUTH B 918 theel et Qv mE e Aol v 4w

ne
e
ku
1=

i)
o

& guk 3e APIY U Th:

PyObject* PyUnicode_Decode (const char *s, Py_ssize_t size, const char *encoding, const char *errors)
Return value: New reference. Q17 QH E ALY 59| size H}o]EE TUyFZH3}o] FUI= AAE HHYTH
encoding 3} errors= st ( ‘41?* B o] L o] o /) W} 22 o u|Juth AFRE FH L glo] A
Y HA2ELE *P*"h?ﬂ‘ﬂ z23g4 D}- o A of ] 7} A S NULL = REHEU ok

PyObject* PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)
Return value: New reference. -+ I = A A5 AT 3} AFE 30| A bytes 2 A 2 W o} encoding
Ferrorsi= FUSE encode () FIAEL] &2 o] 52 wh7) W2t 2 o uj Utk A ZE 2 v}
ol Fd YA LELE AHE st 23 g Uth ZHl oA o €] 7} A S NULL & REEF U o

PyObject* PyUnicode_Encode (const Py_UNICODE *s, Py_ssize_t size, const char *encoding, const char *er-
rors)
Return value: New reference F o] X size] Py_UNICODE W ¥ s& Q7 Y3} 1}o] A bytes A A & Wk
U th. encoding3} errors= U I E encode () HAEL ZE o]E .
B S o o A Aol % A B0 %28 o 2ol A 91} S w0 s
LliacgBhe

Deprecated since version 3.3, will be removed in version 3.11: ©] A 2~E}d Py UNICODE AP19] & H Ut}
PyUnicode_AsEncodedString () & AF-&3}o] ulo]l1d o] A AL

—

UTF-8 24

22 UTF-8 T4 APIY Yt}

PyObject* PyUnicode_DecodeUTF8 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-8 2 <l 5”_% H BAE 59 size IOl EE I Q3] FYUIZE AAE
THE Y th ZE oA o 9] 7F B A 5 NULL-& RHEFH U T

PyObject* PyUnicode_DecodeUTF8Stateful (const char *s, Py _ssize t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumedﬂ- NULL©| W, PyUnicode_DecodeUTFS8 () A8 EZ st t}. con-
sumed7} NULL ©] ofU W, 23 24738t UTF-8 vlo]E AlAA L oY & AEH A 5yt o
Mpo] B ) 5 2] 90w t) 2 H wfo] £ S consumedol A1 .
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PyObject* PyUnicode_AsUTF8String (PyObject *unicode)
Return value: New reference. UTF-8 2 Al&5lo] U T E AAE < 6‘]—3’_ -Jr% o] A bytes A A =

EAC!
WU o ol 3 A 2l strict” YUtk ZE oA of 9] 7} A 5HE NULL = WHEH Y ot

const char* PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
FUZE A 2] UTF-8 A1 ol Eﬁﬂ AEE whehatar, A3 2| 275 (Mo E T =) size
ol ?ﬂ U Th size QA= NULL Y 4 Q5 UTH o] A 2771 A9 A b5y th ukskd w3 o =
29 3= ZlE} e »7410* o), 34} 27} 9 ko] & 7} 2 74E U o (sizeol] E 3 2] kL Th.

01137} EAY sk, NULL o] of| 9] A A 3t FHA| W2k AL size 7t A RS A] ¢k U T
o] AL FUIE AA oA TAL 2 UTF-8 S 7HASHL, 5 522 22 W Ho tist ZAHE

HLi‘rng} SEA W Al tig A Yol g
WA 330 71,
WA 3704 W7 W2 o)A char *7F o} 2}const char *JUTh

const char* PyUnicode_AsUTFS8 (PyObject *unicode)
PyUnicode_AsUTF8AndSize ()9 ZA W 27|15 A &3}A] k51 t).

WA 330 7%
WA 37014 W73 Wk & o] Al char * 7} okY 2t const char * YUt}
PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. UTF-82 A}-&3Fo] 0] 3R szze./] Py _UNICODE W ¥ s& QI W3} ulo]
bytes 217 & WHESH) o}, T Eof A] e 9] 7} W4 5HR NULLE WU T,
Deprecated since version 3.3, will be removed in version 3.11: o] A 2~ €LY Py UNICODE

API 9 d B Y}; PyUnicode AsUTF8String(), PyUnicode AsUTF8AndSize() W
PyUnicode_AsEncodedString () < AF&3Fo] nfo]1d o] A Al 2

UTF-32 3 &

t}-&-2 UTF-32 29 APIY Ut}

PyObject* PyUnicode_DecodeUTF 32 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)
Return value: New reference. UTF-32 2 Q1 F Y ¥ ¥ £ X} L o] A] size H} o] ES D] 3T G YR
A E WYtk errors(NULL ©] obU ) = ol 2] A 2l & o Fth 7] 232 “striet” Y U o}

byteorder 7} NULL ©] o}, U] Z T = X A H Hlo] E <A & ALL3lo] T Y-S A] 23 o)

*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1: Dbig endian

*byteorder7]—00] ;8 glolEl o] A8 4ulo] EVFHO)E £ 4 T A (BOM) o] |, t] Z ] 7} o] vlo| E

&A% 285 1 BOME 23} 135 EAeo] %445 4] LIt *byteorder 7} -1 o] ih 10]8
55 ulo| & A EA|7F & 2ol Habg

A8 T, *byteorder= Y G W] o] 8] Zol| A A vfolE £A 2 DA H T
byteorder 7F NULLo| ¥, T H 2 o] E|H A REF A] 2t
ol A o 2] 7} g 3H e NULL & Wk T

PyObject* PyUnicode_DecodeUTF32Stateful (const char *s, Py_ssize_t size, const char *errors, int *by-
teorder, Py_ssize_t *consumed)
Return value: New reference. consumed 7} NULL ©] W, PyUnicode_DecodeUTF32 () A8 &3t} con-
sumed7} NULL©] o} W, PyUnicode_DecodeUTF32Stateful () < 33 2¢4 UTF-32 vlo]E A|H
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A4 42 Jiro Mol A A ehe wol £ )8 o2 2 A2l 87 ghgith ol el sk uhol B Y H A
orom tJZ Y H HFo|E = consumed 9| Zﬂﬂ'gqr/]’

PyObject* PyUnicode_AsUTF32String (PyObject *unicode)

Return value: New reference. U] ©] E] H v} o] E <= A] 2 UTF-32 Q1 Y& A& 51o] glo]H violE ExdS
Tkt ZAE -2 34 BOM nta R Al AU T ol 2] A 2= “strict” YUtk T of| A o 2] 7}
Y5 NULLS WEEHR U Th

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int byte-

order
Return value: New reference. sl = ‘rr14 = dlolel e UTF-32% A FZHH 7S x3H35l= 1}o] 4 bytes
A2 vk 242 0g u} 1= Ao ae} 712 gk
byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder7]— oo d, Ea_ﬂ' B e
1, BOM vhL7} gholl 271%) 4] gk k.

=]
Py UNICODE_WIDE7H 495 %) ¢oH, 270 = o] e 1= ZAle Z8gUch
el o) 7} 9y She NULL-2 Wk e,

Deprecated since version 3.3, will be removed in version 3.11: ©] A ~E}Y Py UNITCODE APIS] 4 Ut}
PyUnicode AsUTF32String () ©|W PyUnicode_AsEncodedString () & AF&35Fo] ulo] 14 o]
EEERES

UTF-16 3

22 UTF-16 € APIY Yt}

PyObject* PyUnicode_DecodeUTF16 (const char *s, Py_ssize_t size, const char *errors, int *byteorder)

Return value: New reference. UTF-16 2.2 Q1 T & v 3 B2} H ol A size B} 0| EE Y FZ Y3} 3T 74
FE AR E VU T errors(NULL ©] ob Y ) = ol 8 A 2] & Ao Fth 7]%%} 2 “strict” Y o}

byteorder 7t NULL ©] o}, Y I T & A A H vlo| E <A & AHEsto] 2™ & A &gyt

*byteorder == -1: little endian

*byteorder == 0: native order

*byteorder == 1 big endian

*byteorder7F0°]a, 98 T o] § 2] A5 2u}o] E7} Ho] E = A A (BOM) o] 9, H I H = ©] vlo]E

A2 AZE 1 BOMLS 23 FUIZE EAE ] BAME A 95Utk *byteorder 7k -1t 10]H
BEHE &M ZAIZFEH BAFE YUY (\ufeff Y \ufffe w27 HUh.

AT T, *hyteorder= U 2 W o|E]Q] To| A A vlolE =M= AAH UL}
byteorder 7} NULL O] ¥, T &2 U o] E] H <=4 B =2 A Z3H T}
Se0] ] o 9] 7} 9 51 NULL S Mg o,

PyObject* PyUnicode_DecodeUTF1l6Stateful (const char *s, Py_ssize_t size, const char *errors, int *by-

teorder, Py_ssize_t *consumed)
Return value: New reference. consumed 7} NULL ©|H, PyUnicode_DecodeUTF16 () A8 FZ3t}. con-
sumed 7} NULL o] o}U W, PyUnicode DecodeUTFl6Stateful () < &8 EA UTF-16 B}o] E A
AL EF ulolE U BT A ZAJE ) E ol HE At FUTh olgdulo]EE YA
J= A kow tIYH Hlo|E 5= consumed ol A 7¢H YT}
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PyObject* PyUnicode_AsUTF16String (PyObject *unicode)
Return value: New reference. | 0| E] B B}0]| E =4 & UTF-16 91 7 Q& Al-&-3}o] go] A vlo|E Ex4
YT EAE 2 @4 BOM rta g AJEF YT o2 A 2= “strict” YU TE ZE oA o £ 7}
WA 3 NULL-S Wk T

PyObject* PyUnicode_EncodeUTF16 (const Py_UNICODE *s, Py_ssize_t size, const char *errors, int byte-

order)
Return value: New reference. s = FUFE H o] E]2] UTF-16 A7 YA ZtS E3H3}+= 1}ho] A bytes
AR S MHFUTE 282 OhS vhol A1 o] mhe} 7] 2 Vo

o
=

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 7} 00| ¥, &3 ¥ 222 &4 1 2= BOM 1H= (U+FEFF) 2 A 2H Ut ThE 5 R Eof A
+, BOM vt 7} kel 715 A b5 Ut

Py_UNICODE_WIDEZ} Aol% W, &+ Py UNICODE Ffo] AZAOJE oz ZAE 4 S5 th A
o= A koW, 7t Py UNICODE k-2 UCS-2 EAE 3l A U th.

sTElo] A of 9] 7} A SR NULLS W o,

Deprecated since version 3.3, will be removed in version 3.11: ©] 2 2~€}¥ py UNICODE AP1S] EHE Yt}
PyUnicode AsUTF16String () ©|W PyUnicode_AsEncodedString () & AF&38Fo] nulo] 149 o]
EEERES

UTF-7 24|

OS2 UTFE-7 29 APIS Yt}

PyObject* PyUnicode_DecodeUTF7 (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. UTF-T2 QA FQJH B 59 size H}o]EE I Y3l fFUZE A=
s U Th ZEl A o 2] 7} Ay sk NULL & RbRb gy 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 523U t}. con-
sumed 7} NULL ©] obU| &, 3 3 9078 8 UTF-7 base 64 A 4.2 o ] 2 21| 2] 94 LI T, o] )& ol
EsdIadyA gom gI Y vtol E = consumed ol 4 7¢H Y th.

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE *s, Py_ssize_t size, int base64SetO,
int base64 WhiteSpace, const char *errors)

Return value: New reference. UTF-72& A}-83to] 01X 27|19 Py _UNICODE W HE <17 Y 3slal spo]
bytes 42 & WHeHgh ot T e ol A ofl €] 7} A 5 NULLS W o

base64SetO 7} 0©] ofU W, “Set O” (t}& 58 v 7} e 77 3) « base-64 = <1 7 T}
base64WhiteSpace 7} 0] of U, F W2 base-64 %2 AT FFH Yt} Fol W “utf-7> ZEe] A & o

o7 AAE Yt

Deprecated since version 3.3, will be removed in version 3.11: ©] 7 2~€}d Py UNTCODE AP12] &<l Ut}
PyUnicode_AsEncodedString () < AF&3Fo] ufo] 1| o] A SHA Al 2.
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FLIZE o|aF0|= 2H|

22 “FUFE o] A o] = (Unicode Escape)” 7 9] API ] Ut}

PyObject* PyUnicode_DecodeUnicodeEscape (const char *s, Py ssize_t size, const char *errors)
Return value: New reference. U T E o] A A|o] Z QAP H EAE 59 size vl EE U ZHFt] FUZE

A S WS Ut} ZE oA o 9] 7} HA s NULLS ‘ﬂ'-ﬂ'@’b} 22

PyObject* PyUnicode_AsUnicodeEscapeString (PyObject *unicode)
Return value: New reference. T E O|AA O] ZE AR SL] FUFTE AAE AFZ 3t 2 IS bytes
AA 2 Wkt ol 8 A 2] “strict” YU th. e Al o) 4] ol €] 7} ¢ s NULL & REgheb Y T

PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. U T E o] 27| o] 2 & A}-83}¢] 7«01 size®] Py_UNICODE W35 Q17
3} bytes 2 A S wkEeu o) Fd o A o 9] 7} aug 3 NULL S Brakey o)

Deprecated since version 3.3, will be removed in version 3.11: ©] 74 2~€}d Py UNTCODE AP12] &<l Ut}
PyUnicode_AsUnicodeEscapeString () & AF&3}o] ulo] 2 o] A 34 Al L

Al RFLIZE o|AFO|= B E)

2L “A A FUFE o]~ A o] Z (Raw Unicode Escape)” 4 API$] U tT}:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. QA FUZE oA o]z AT HH EAFY 59 size v} O] EE U] Z Y 5}
FURE AAE Tt Z9 oA o &) 7} 23t H NULL-S ¥HH U T}

PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)
Return value: New reference. QA FUIE o|AA O] ZE AME3F] FUIE AAE AT Y ]‘ a3
bytes 2 A 2 WU T}, ofl 2] A 8] “strict” YU Th ZE oA o] &] 7} ¢ & NULL-S wHEHE Y T}

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE *s, Py_ssize_t size)
Return value: New reference. QA FUTE o]~ A o] ZE AFE-3}o] F0] A size] Py UNICODE ¥ ¥ &
Q1 F g3kl bytes A S W th FE ol A o 9] 7} #A 3hE NULL-S Wk T}

Deprecated since version 3.3, will be removed in version 3.11: ©]d 2~} Py UNTICODE APIS] € H Yt}
PyUnicode_AsRawUnicodeEscapeString () ©|Y PyUnicode_AsEncodedString () < AH&3}

of mho] el o] A B4 Al €.

it

Latin-1 32 &l

-2 Latin-1 &9 APIY U th: Latin-1-2 #5256 70 8] U ZE Ao s]Fste AR Fofl Zdlof A
15 388 Uk
PyObject* PyUnicode_DecodeLatinl (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. Latin-1 A7 P H F XL 59] size H}o| EE YT Y5t FUZE AAE v

Utk ol A of 9] 7} /8 sk NULL& U Tk

PyObject* PyUnicode_AsLatinlString (PyObject *unicode)
Return value: New reference. Latin-1 S AF&3to] FUZE AA S Q1 FYst é:’}% 3} o] bytes A A =
RESEEFL T of ) A 2] “strict” QU T, 2o A] o 9] 7} 9 511 NULL & WHBkEhL ok,

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE *s, Py_ssize_t size, const char *errors)

Return value: New reference. Latin-15 A&t 5203 size®] Py UNICODE W3 & 1F W5}l ufol A
bytes 242 S ekt th I El o A of &) 7} A 51 NULL-g HEEERR U o)

]Ilﬂ
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Deprecated since version 3.3, will be removed in version 3.11: o] 2~€}d Py UNTCODE AP12] &<l Ut}
PyUnicode AsLatinliString() ©|Y PyUnicode AsEncodedString() < AF&3}o] wlo] 13|
o4 B4l 4] 5.

ASCIl Z 5|

=2 ASCII 9] APIYJ U th 7] E ASCIL t| o] B ¥t 5] & U th T} 2 B E Z =+ o8& AU Th

PyObject* PyUnicode_DecodeASCIT (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII Q17 P H E XY 5s9] size H}o|EE tFHY3to] fFUIZE AAE Wi

Yk selol A o o] 71 A 3R NULL-2 Rk o,

PyObject* PyUnicode_AsASCIIString (PyObject *unicode)
Return value: New reference. ASCIIE AF23to] U F= AR E A7 QG52 AHE Fho] A bytes AR 2
U T ol 2 A 2]e “strict” Ut ZE ol A of €] 7} LAY S NULL = REHEU T

PyObject* PyUnicode_EncodeASCII (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. ASCII-E AM-g&3to] 2013 size®] Py _UNICODE W3 E QX AL aho]
bytes A& WU th Z o A of 9 7} 85k NULL 2 g ok

Deprecated since version 3.3, will be removed in version 3.11: ©] 7 2~€}d Py UNTCODE API12] Y&l Ut}
PyUnicode AsASCIIString() ©|W PyUnicode_AsEncodedString () = AF&35to] ulo] 14 o]
A S 2.

ol T thF TE& TS o] AHE T £ ke Fol A S PR T (AAE encodings 7)Aol
EFE O RE) BF T2 7] 98] $H A5 h. THL w)BL Agste #2442 dagetn g3
DU AlFd w3 AA = __getitem () W33 AEFH o] A F A Asfof FUth HA 2| Al AT}
& AE U

ohe-& w5 =8 APIY U Th:

PyObject* PyUnicode_DecodeCharmap (const char *data, Py_ssize_t size, PyObject *mapping, const

char *errors)
Return value: New reference. 51 A mapping A& AH-&310] A7 P H EAY 59 size HFo| EE T Z H 3}
o FUIE AAE W5uch ZY oA o 9] 7} AL H NULL = B o

mapping ©] NULL ©] ¥, Latin-1 T] 3 o] A-&F Ut} 13 2] 922 H mapping-2 vFo] E A= (00] A] 255 A}
012 A5)E FULE BAY, A% (FULE AF2 545 1 E None £ 2 v B oo )
A=) ] k2 o] ] v}o] E (None, OXFFFE &= '\ufffe'Z m|d = &= Z ¥ " o}l 2}, LookupError
E fFdeles )2 FYH A G2 oz AeFHo A HE AR YT

PyObject* PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Return value: New reference. 51 mapping AR S AF&3te] FUIE A& A7 QJ 3t A IHE bytes
A 2 W T o A ) “strict” ] UI Tk, Teo] A] o] 9] 7} g 5 NULL S WHEFEh o,

mapping A A= U L= X5 5 bytes A, 0] A 255 Abo] €] <= == None & 2 v sg i of gy o}
Noneof wj3g 5 = 218 of 2} i s 5 A] ¢b-& A M (LookupError & Fste 2) & “A 9 FH A

% g o= A2l o] o7k 3y o

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping, const
char *errors)
Return value: New reference. 5= A mapping 2} A & A-&3F0] F o] A size®] Py UNICODE B3 & 2134
Stal 2 A FE bytes A A 2 WU Th 9ol A] of 9] 7} g oA NULL-E W Tk
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Deprecated since version 3.3, will be removed in version 3.11: o] 2~€}d Py UNTCODE AP12] &<l Ut}
PyUnicode_ AsCharmapString () ©|W PyUnicode_AsEncodedString () & AF&3}e] ulo] 13|
o141 3141 4] .

o 29 APl FUIZEE FUIZER g vk FolA SE Pk

PyObject* PyUnicode_Translate (PyObject *str, P) Object *table, const char *errors)
Return value: New reference. %A} 1| 34 H] o] & = 2 AQ3te] FAES HEsty 23 FUFE AR E vst
FUth Ze oA o 9] 7} Y S E NULL & RE Y o

3 HolE2 FUIE AT A4 E FUIZE A5 B U None(AF A H =5 gy o) of] vff 3 5
oF 3t}
g Hol&2 _ getitem () AE T | Bk i} WD} gA e et Al AT 2HE T

o]
1} 33 =] %] %%8 =2t HT(LookupError% Fatete )= A=A 23 gz BAE Y
errorsi= T Ao A 0] AREA QL oj W] JUTh 7] & o] A2 E AHSE S UEh = NULL Y 5 5 UTh

PyObject* PyUnicode_TranslateCharmap (const Py_UNICODE *s, Py_ssize_t size, PyObject *mapping,
const char *errors)
Return value: New reference. =2} mapping Bl ©] & & -83}o] F0] X size] Py UNICODE W ¥ & WHE3} 1L
A3 FUIE AAE U Th g0l A o 9] 7} g 5 NULL-S WFSH T

Deprecated since version 3.3, will be removed in version 3.11: ©]d 2~} Py UNICODE APIS] € H Yt}
PyUnicode_Translate ()W LHF 7 d 7|8k APIE AFRS}o] mlo] 18 o] A S A L

2 MBCS #d API¢ U th ?‘axﬁ Y=ol Ak A8 4= 9l © ™ Win32 MBCS 37| & A
F ok MBCS(X+= DBCS) &= ©@4] shiubrt oty el A3y e Aol F st Al L. o4
18) 3= 7] Al o] AR} A A o] «H% Aojgyrh

PyObject* PyUnicode_DecodeMBCS (const char *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS Q1 Z & X4 59| size VI EE I Y3t FUI= AAE &
Uttt Zdof| A o 2] 7} ¥ g 8 NULL-S HESHEU T}

PyObject* PyUnicode_DecodeMBCSStateful (const char *s, Py_ssize t size, const char *errors,
Py_ssize_t *consumed)
Return value: New reference. consumed?} NULL O] ™, PyUnicode_DecodeMBCS () A8 FZ& Ut} con-
sumed7} NULL ©] o}, PyUnicode DecodeMBCSStateful () & T8 A3 (lead) H}o|EE U F Y
3FA] ¢kal Yl I EH vlo] E 427} consumed ol A 7 Y Tt

PyObject* PyUnicode_AsMBCSString (PyObject *unicode)
Return value: New reference. MBCS S Al-2-31o] U T T AN E QAP35 2E T}o| A bytes AA =
e T ol 8 A 2]e “strict” Ut ZE ol A of & 7} A 6 NULL S REHEU o

PyObject* PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
Return value: New reference. A/ JH T = #| o] A& AL&3lo] FUFE AAE QA F 3L 1Fo] A bytes
AR E HJ%R’JHE} el o A o] 9] 7} T A 5F ' NULL & HFEHebU T} CP_ACP T E 3| o] A & AHE-31 o]
MBCS 91 Z & A<t}

B A 3.30]] 7}

PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE *s, Py_ssize_t size, const char *errors)
Return value: New reference. MBCS & AF-&3Fo] o] A size] Py UNICODE W ¥ E Q1 FZ Y3t gfol A
bytes 21 A€ 923U th I of| A o &) 7} ¥AY & NULL-& RESHY T

Deprecated since version 3.3, will be removed in version 4.0: ©] A €Y Py UNICODE API
o 48 <dyYttt; PyUnicode AsMBCSString(), PyUnicode_EncodeCodePage() T &
PyUnicode_AsEncodedString () < AH&3Fo] nfo]1g o] A Al 2

&3t
ol

o
g

o
R o

1%, o

LZ

b
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HMESL SR B

lo

D}—API‘—° GO FUIE AA 2} FALE & (A olA EAFE ol gtar 35U th A 2 &
SURe A3 e g B o,
EES

o) 9] 7} A 3} NULL O] U -1 wh3hgh o},

PyObject* PyUnicode_Concat (PyObject *left, PyObject *right)
Return value: New reference. 5+ ZAE & ool 2] 3t} 22 FUIZE EAIES AlEgY ]

™ 2

Y

A3

PyObject* PyUnicode_Split (PyObject *s, PyObject *sep, Py_ssize_t maxsplit)
Return value: New reference. =AtE S £&35to] FUTE ExY g|2EE AF g ) sepo] NULLO| W,
BE B B3 2hlo]q Bee] £agUTh 284 show, Foll el A Hake] Yol k.
2ol maxsplit 0] AP U Th &40l ¥, A ge] A A S5 Th TEAE A3} 2 Aol 3
2 sy

PyObject* PyUnicode_Splitlines (PyObject *s, int keepend)
Return value: New reference. & haoll X FUIZE FAE S £83to], FUZE FAE 2| AEE W8
1/] t}. CRLF+ 3le] & vlE 2 2 ZHE 3 th keepend 7} 0 0] W, A3} E A1 01] < vbE E2H7F -:-?:3
syt

PyObject* PyUnicode_Join (PyObject *separator, PyObject *seq)
Return value: New reference. 5] A separatorE N&3to] EXE A/ FAE AdZ6tn 28 FUIE B4
g e

Py_ssize_t PyUnicode_Tailmatch (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int di-

rection)
substro] Fol A 78] Lo A (direction== -1 AFA X & £33+ 2] u| 3} 1, direction == 1-& 1] A}
A E o ugUt} strstart:end] & AX5d 1L vrsstyc), 2282 o 0L kst o)

o2 7} e ahE -1 wakgh o,

Py_ssize_t PyUnicode_Find (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)
F oA direction& A-&3+9 (direction == 12 W& A& 2 vl al, direction == -1 9743 A4
ulgdyth stristart:end] oA substrd] A WA Y X E vt w3 e A AR éi]
e~k -1 g AA T FFe] §ee U, 2+ el AR el A4 H 9L
ebd U,

Py_ssize_t PyUnicode_FindChar (PyObject *str, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)
Z 0] A directionS A& 31 (direction == 1S A ¥}sF A MG 2|61, direction == -1 -2 94}3F
oJu gt} strstart:end] oA EAF chJ ﬂ HWH H A S gy o vk g2 3 WA
A2 T 1 ke LA BB ol fe2 ekl -2 o2 7h AT o] 2 44
ebd U,

WA 330 27}
WA 3704 HA: start2} end+= ©)A| strstart:end] A A5 EE 2HH Yt

o o, n!Io

2 1o UE
o > >
tlo 1o mlo

Py_ssize_t PyUnicode_Count (PyObject *str, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
str[start:end] oA substro] AR A LA SF5t= 342 vk o 7 S s -1 vks
Tk

PyObject* PyUnicode_Replace (PyObject *str, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)
Return value: New reference. stroﬂ A substr2] 2 W) maxcount 5= replsor 2 93 A FUIE AAE
WSS T maxcount == -1 B E S34S 2 A TS 9 ]'67'1/] 1’/}

int PyUnicode Compare (PyObject *left, PyObject *right)
5 2AGL vlwstn 47 2, 28, Fol el -1,0,12 HaF T

o] S A Al -1 & N3t 2 | o HE F317] | PyErr Occurred () S &3 oF Ty ch
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th ASCIIZE 913
F

int PyUnicode_CompareWithASCIIString (PyObject *uni, const char *string)
Za, Fol thal -1,0, 12 5‘*&
& -& 1SO-8859-1

SUTE AA uni S string T W] BT 2H2F AL e = S Hkg)
QAL Ao 20] 71 F AW, Ul ASCI B AL ERH W o 94 B
2 4 g o,
o] Tt o9 & B A7 A] rF YT
PyObject* PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Return value: New reference. & U 35 F x9S £ 53} 8] I (rich comparison) 3} 1 T} = 3 }S w3t
ek
o o] 2] 7} ¥EA 3 NULL
e AFAQ HlA=Py Truel Py _False

252 44 9o Py _NotImplemented
}538F k2 Py_GT,Py_GE,Py_EQ,Py_NE,Py LT U Py LEYUYTH

i)

opell 7
$ args<}

PyObject* PyUnicode_Format (PyObject *format, PyObject *args)
Return value: New reference. format3} args\| A A X149 AA & wt&gt); o] A2 format %

0.

FAE o
int PyUnicode_Contains (PyObject *container, PyObject *element)
element 7} container °| =] o] Q)=A] FQlskal Tof| wht ol A 3l& wkek ?..}‘4 ch.
eleoment= 2] 8 2 $UTE BAAA R A Waks|of gt o2l 7F o w 1 0] wheahE U ),
void PyUnicode_InternInPlace (PyObject **string)
o1 (intern) U th. AAFE Fho] W FUIE AL S 7M7)+ 2 H W49
(o] 2 #2+2

o1 8 B Bl Ao FR He2 =
Sl tisf B2 °l° 717} A e,

~gEUTh)

Q1 2} *string= A AF] | A 2
Za @ﬂﬂﬂ*M@%QEﬂfﬂ%Lﬂ“ﬂmoﬁ*mmalﬂoiﬂﬁﬂﬂﬂ
7N AU, 28 ] ¢&Fo A *string

AR FR ZAGFE FAA7|LQ
wzgtﬁa_ﬂuww%ﬁ¢%%ﬂaﬂwW(ﬂ i
o] 45 Az A5 FHolB L LA L; T Aol 273

Z 3}
- A

PyObject* PyUnicode_InternFromString (const char *v)
Return value: New reference. PyUnicode_ FromString ()3} PyUnicode InternInPlace ()Y
18 5 2 AL A o] e A (<L

?l%(lntern).% M-Sz Ex1E AA L), e 2HS 7FR o] Ao ©
=) 2 E9rEg Y oh

834 EE AH|

PyTupleObject
ol pyobject?] N H g2 vtojd F& AAE Uehd Ytk

PyTypeObject PyTuple_Type
o] PyTypeohiect Q2B e shol 2 §-2 B R Th sho]d 7]

=9 tupled 22 A YUt

int PyTuple_Check (PyObject *p)
P RE AR oA FE B AN Gl AATAY 28 ST,

int PyTuple_CheckExact (PyObject *p)
p7hFE AR A W, FE Ao Au o) dadas oY A
PyObject* PyTuple_New (Py_ssize_t len)
< A A3 Al NULLS WY o)

Return value: New reference. 27 len Q1

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Z AA Y, A A NULLS BFE UL &

Return value: New reference. I 7] n 2 A 5 &
n7/Me C ?lx]—i Z718+"9 Yt} pyTuple_Pack(2, a, b)

=
=

(r 2%

< Fo|d AAE THE 7= £
, a, b)}ETIYU

Py_Buildvalue (" (OO)"
Chapter 8. F1& ZHH| AS
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Py_ssize_t PyTuple_Size (PyObject *p)
RE A8 o %A S WobA, Y o] 278 BB Th

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
Zpo) 2718 BT of 27 nusnel o FES shel Aok Fuith e Axbe 43 A
g
1w\ .

PyObject* PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}8] 71 = =9 pos Y X o] Q= AN E ¥ UTh pos7t WS
Yol u}d, NULLS ¥F8H6} ] IndexError o2 & A A gt}

PyObject* PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. PyTuple_GetItem ()2} B3R qh, QA AFE 82131 A] ¢4 th

PyObject* PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. p7} 7}8] 7= F2 9] low2} high AFo]o] £8fol~E J—Q—é}ﬂ v, Ao std
NULL< 98U th o] 212 stol % 84 p[low:high] & 55 YtTh g2E
A2 AL A sy

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *o)
p7t 7Hel 71 JTE 9 pos 1 Aol AA ool thet F2E AYFUCH 433 02 WYt pos7t
AR
= O

HE Yoy, -1& U835} T IndexError o2& A AT}
HF3: o] Fptool E FXE “FA T TS BE A Ao FZol o] Y& FEo| Y B2 E

H & U t}(discard).

void PyTuple_SET_ITEM (PyObject *p, Py_ssize t pos, PyObject *0)
pyTuple SetItem ()} H]ZSAIRE o] Ak oHA] Fom M2 FES A2 o * o+ AFB-3f of

Fa: o)Az ool e FRE “FX A7, PyTuple Setltem() < 2], 2A 59 F5of thst
b g el A sy th pos A XA F &9 RE Fxt rog

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

RE 28 24 ABT S AEUE. nowies E) A2e 0017 B FEL Ao
gt AAA B R, AA| o el Fx27Fshbet ol w vk ARGl oF Ut FEol ZE9 b F o
olo] kel 5o o) A & A8 T 2. FES T EAN AL A FOFUILE ol A2 2410
FEE AN FES BEE A0 AZAUNL, B B8AY LU AFHE0S
MBS o}, Zeo|9lE T, psl Akgtol o BrE B2 A 2ekn AR AL & F Tt
p7h 25 AAZ 9 o 1ol F LT A e, 18 e, p & N0LLE A Asha,
MemoryError Y SystemErrorS WA Al YT}

int PyTuple_ClearFreeList ()
A B5 (free list) = A3 Ut s Al 9 & 35 & W&ot
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8.3.5 &AM A|RA A

TFZ A Al @ 2 (struct sequence) A A= namedtuple () AA Q] C 57FE YU S o EHEE 53] =9
AN AT 5 = A FAYUTE FRA A AAE UEH Y, UA 54 724 A4 2 whsofof U th
PyTypeObject* PyStructSequence_NewType (PyStructSequence_Desc *desc)
Return value: New reference. oF2] ol A H desc®] H|o|EH & M2 FZA A2 TS W5 Ut 23
3o JAAAHAE PyStructSequence New () 2 s 4 Q5T

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
descZ T2 A A2 types AR ANA 27188

int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
PyStructSequence_InitType?} ZA 9 AF5H 02, Aoistd -1& w3k},

B A 3.40] =7}

PyStructSequence_Desc
UE FRAANAE FO e AE S 23R

zc cH 2|o|

name const char * T2 A~ O] o] &

doc const char * S o st S2EF o tst ZAEH L A ksle |
NULL

fields PyStructSequence_Field| 2L 32o] It o]EL 7[R NULLE Zv= v g

* o 3t 3 Q1 E

n_in_sequeng¢eint oW S B Q= dE S (FZZ2 AEHE F

)

PyStructSequence_Field
TRAANA2Y] B2 7T ULh FRAN AN A2 RFEE RYIHEE, BE FT &= Pyobject *
HE HgYt) PystructSequence _Desc® fields Bl g9 AdEl A= XA
el =AE 28U

g [cyg  [on

=

name const T o]Fol o5l EES BE5S ZWe{ W NULL, o] F°] Sl AHE F+
char * W PyStructSequence_UnnamedField® A3t}

doc | const A =A~EFo| L} Aks e W NULL
char *

char* PyStructSequence_UnnamedField
o8 Gt AHE GATS A% BE o8 54 7
PyObject* PyStruct Sequence_New (PyTypeObject *type)
Return value: New reference. PySt ruct Sequence_NewType () &2 THE typel] A 2EHAE 254t

PyObject* PyStruct Sequence_GetItem (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. p7} 7}8) 7] = F 2 A Al A2 9] X posoll Y= AR S 2 F U HY
AR 59 2] ek,

PyObject* PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
Return value: Borrowed reference. Py St ruct Sequence_GetItem () SS3 a2,

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

TFZA A D2 pe A A posol] Y= BEE Fo2 AFFUY PyTuple SET ITEM ()3} U7 A2,
)AL NEL AAEAE AL w7k AR5l oF g T}
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FHa1: o] = ool "ish

w3

28 FAUL,

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem () =53 u|a=E.

%}_‘1‘7_: o] 3}

A~
T Fx

i

ool o st

jubal
et

AU

8.3.6 Z|AE ZHA|

PyListObject
o] pyObject®] A H &L stold g 2E A S e U th
PyTypeObject PyList_Type
o] PyTypeObjoct QAEAE Fhold 8 AE BL b UTH o] AL sho] A2 9] 1ist 9} 2L
AR AT
int PyList_Check (PyObject *p)
p7hEIAE AR DAE el A1 g dAda FL AT,
int PyList_CheckExact (PyObject *p)
p7t A AE AR o)A el AE o AH o] dAadAr)olyd FE whEg ),
PyObject* PyList_New (Py_ssize_t len)
Return value: New reference. 33318 Z o] len Q1 | B|2~EE, A9 51 NULLS 2H&g U o}

F3: lenol 0BT W, WH3HH 2|AE AA 9 FE2NULLE AFFUh metA BE F5
PyList SetItem ()2 AA AAZ HAASH7] Aol PySequence_SetItem ()} T

EPEEENEC FEECETEREE AL SEY

Py_ssize_t PyList_Size (PyObject *list)

listol A 2]~ E A 2] Ao & WAL o] 2| A5 Ao th e len (1ist) 2 S5,
Py_ssize_t PyList_GET_SIZE (PyObject *list)

old AA Qe PyList_Size ()Y wWjaz 34,

PyObject* PyList_GetItem (PyObject *list, Py_ssize_t index)

Return value: Borrowed reference. list7} 7}2] 71 = ]| 2~ E | A index $1 X1 9] AAE vtE sttt Y=
7} opUl o of BhITh; 2l 2 = 9] ol AR E 2] Slel 42 A UE ) ehgrvich. index7} WSS Hol bl

(<0 == >=len(list)), NULL 2 91335111 IndexError 9|2 & A A gt}

PyObject* PyList_GET_ITEM (PyObject *list, Py_ssize_t i)
Return value: Borrowed reference. 9| % ZAA} QI+ PyList_GetItem() W2 Z 4],

int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
ZAE Q] QYA indexol] Y& FES item O E AAF}UTE JFEH 02 WU T index7t WA S
Hoju, -1 3 Y35}l IndexError o9& A A ).

Fa: ol Fesitemo] E FxE “FAL” JFS L AA Y 2B ojn] e FEo T
%i%‘ﬂ%‘%‘?‘r
8.3. AlEHA x|
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void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

e AAF QI PyList_Setltem () IR 4], dWtF 02 o)A Y] glE A BFREE AN+
ol AFEE Yt

e o] I 2 = itemol NS FRE “FA 317, PyList_SetItem ()= & hAIE = FHo st
FZ2E WA FHsUthlist o i X Y= F2e F5E doPd Yk

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
G2 fem g 2| 2~ E list2) 9192 index %o 41U Th A 02 wBg ok A shE -1S W
St o] S A AT 1ist.insert (index, item) °] 3@}t

int PyList_Append (PyObject *list, PyObject *item)
Y AE [ist2] B AA itemS F7VE Utk AEsHH 02 v Ut AostE -1 Wkt o 9] &
AR 1ist.append (item) o & 2 Tt

PyObject* PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
Return value: New reference. listo| A low 2} high AFolo & AR ELS 23 .
33t NULL< ¥Hehstal of o] & A QP T 1ist [low high] °ﬂ AFF YT B AE ZoAFEHY
Qe A 2% A gkeruiTh,

int PyList_SetSlice (PyObject *list Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
low &} high A}o] 9] list&elo] A~ itemlist®] W& 02 HATUTE list [low:high] = itemlist ol
f U T} itemlisti= NULL 4 —’F A, ¥l B AE 4 o= YERE U (E gfo] 2~ ”Zﬂ) ’d-&3HH 0
=, A etH -1 ST 22 E ZoARE Y Ad -2 A4 A syt

int PyList_Sort (PyObject *list)
list 3= AR AEFUh AAestd 02, A9std -18 W3y o] 22 list.sort ()
s} s 5qT

int PyList_Reverse (PyObject *list)
liste] FES AAAA FAFEFUS AFstd 0, A93td -1& vyt o] AL list.
reverse () 2 55 @4

PyObject* PyList_AsTuple (PyObject *list)
Return value: New reference. list®] W& & Z3+3}
e},

int PyList_ClearFreelist ()
A B5 (free list) = v]-3 U T s Al 9 59 S5 W&ot
B A 3.30] F7}.

rlr
=
i
ld
)
__>|4_1’(
e
o
ok
v
I
e
[
G
L,
D
=
'_l
[}
@
o
ol
ol
%

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] PyTypeobjoct A2 E A% shol M Y H L e B LhEFI U o] 22 sho] A A3 9] dict 9 2L
AA At

int PyDict_Check (PyObject *p)
p7tdict 24| o] Ak dict B A B Fo] alrei AT

k]
o

Hhehet U o
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int PyDict_CheckExact (PyObject *p)
p7hdict A o] A ¥k, dict 2] A H Fo] AdAEAE ofH S W3}

PyObject* PyDict_New ()
Return value: New reference. /| -2 Wl G 2] & ¥r&31 A o, A3 8 NULL S HEEHgY o)

PyObject* PyDictProxy_ New (PyObjecr *mapping)
Return value: New reference. 37| A& 522 A5t
2 33t o] AL om}xq o= u] 5;@ ER B
TEE d AR g YT

void PyDict_Clear (PyObject *p)
Az gAY BE 73 AL ue YT

int PyDict_Contains (PyObject *p, PyObject *key)
GAHe pol key 7t 2R of LA FAT T pol G50 keys) ATl 18 1)
orow 0g whadhrct Oﬂﬂi‘:ﬂ 1< Wkt o] = gtolW A key in potF

PyObject* PyDict_Copy (PyObject *p)
Return value: New reference. p2} 262 7]-7k %2 2 3st= A 91 8l & whakgh ot

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
AT ol v ey 712 GBI et ) o Bl 18 o8 Tyveniron )
AT st 02, Adshd 18 g U Th o] g valdl e A2 E FAA FFUTh

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
keyE 712 AFg&35to] d AU E poll valS A YUt key= const char*olof Ut 7] A=
PyUnicode_FromString (key) & AF&5to] w5 Ut AEsHd 02, A9 3l -12 HI3HgH Ut} o]
T valol gt F2E A A 2 u"]r/}

int PyDict_DelItem (PyObject *p, PyObject *key)
Remove the entry in dictionary p with key key. key must be hashable; if it isn’ t, TypeError is raised. If key is
not in the dictionary, KeyError is raised. Return 0 on success or —1 on failure.

RES, St types.MappingProxyType 2
2 918 g 4L B e HE

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. G U €] poll A 7] 7} key Q1 A A& QU T key 7] 7} QLo d 9] &

A7 sA] Al NULL = RE U ok

__hash_ ()% _eq () MMEE ZEste T TSk ool JAF YT o8] HuE dod
A A

W YAl PyDict_GetItemWithError () S AFE3HAIA] L.

PyObject* PyDict_GetItemWithError (PyObject *p, PyObject *key)
Return value: Borrowed reference. 9215 A A|5}A| &+ PyDict_GetItem ()2 HE JYth o7} &
A3hd o 2] & AFsta nuLLS Wt 7]7} glo W o 9] & A A EHA] 9f3 NuLL & Wy o

PyObject* PyDict_GetItemString (PyObject *p, const char *key)
Return value: Borrowed reference. ©] 212 PyDict_GetItem ()} Z A", key7} PyObject *7} oFd
const char*Z X AF Ytk

__hash_ ()& _eq () HIANEE SE30 YA ZAE AAE THE£ B 2}
AUl o8] R E do 8l YAl PyDict_GetItemWithError ()S ARRSHIA L.

PyObject* PyDict_SetDefault (PyObject *p, Py Object *key, PyObject *defaultobj)
Return value: Borrowed reference. ©] A2 dto] ¥ ~F9] dict.setdefault () & ZH5Uth EA314,
D g poll A keyoll D5l ke vkakey u}. 7] 7} dictol] §L oW, Zk defaultobj 2 4} = 11, defaultobj
A RBE UL o FE keyd] A 4T 23 W ALL A SYA0E B A @ A
3 /b ek

o 9]

A7)

rr
rr
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WA 340 7}

PyObject* PyDict_Items (PyObject *p)
Return value: New reference. 8V 8|8l E &8 £3}81= pyListObjectE WHEE T

PyObject* PyDict_Keys (PyObject *p)
Return value: New reference. S 8|9 RE 7|5 £33+ PyListObjectE ¥ T}

PyObject* PyDict_Values (PyObject *p)
Return value: New reference. 8V 8] p&] & 3k £33} PyListObjectS ¥HEgh T},

Py_ssize_t PyDict_Size (PyObject *p)
gAdele] de &5 5 gt ol gM v Eel it len (p) & T F YT

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)
AU pol BE - L olHde]E Ttk pposol 3] FEH by ssize ti, olElH S
NS A o] G458 AL 5257 Aol 002 73} ofof TTk o] Tt A 2le] 2} Ao
sl e wkehela, B Jol Eiﬂ Ao ARLZ vkt v 7| Tpkeyg}pvaluei 7#7‘ 7]%
7‘°E%HEPyObject* £ 72l 7| A, NULL & 5 %l*HE‘r olEg B EH FxrE BT
‘E‘:l%(borrowed) ZAdycth OlEiEﬂ o]d ol pposE W73t A F Utk o] 3 7“’ 141—‘:% G 7= e

I AL JEY Y, 27} 3uEte g 9 5 Alo) oq*g]z] gggqu}.
A =4

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

}

o,
)
rir
Y,
flo

gMU e pe ol ol Foll A= St E U gAY E olHEclE & g
bAstA R, 7] A o] MAH A ¢be T AZ Ytk & 9

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) A
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (0) ;
return -1;
}
Py_DECREF (0) ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
g AR bE olHHE WA, -3k B 9 el FAFYUS b= Y ALY
PyMapping Keys ()&} PyObject_GetItem()S A Qo= BE AA L —.— E=aB s 0verride7]- Z}o)
A, aoll Y& 71E Aol bl A LAt 717F oW WA, 1‘%4]1 ko™ a2t A= 717 =
a2 o] 71E U T A F SR 08 WAL, ol 27 LA EHE -1 W o

114 Chapter 8. 14 ZHR| A|

N



The Python/C API, £ A| B{ 3.8.20

int PyDict_Update (PyObject *a, PyObject *b)
o]+ Col A pyDict_Merge(a, b, 1)} 23, T WA AX}of “keys” AEZHHET} ¢l ul
PyDict_Update ()7} 7]-gk %] /\]34/\01] o i O]Fﬂ # o] E 517 o=tk ARk A9 e, shol
o 4] a.update (b) 9 FARHII T A3 5HE 02 MBS, ol 2] 7h Al shE 12 BT

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
seq29] 7)-3k Ao R ST e aB AATAY BIFU. se2s 7)-3 AL B Do Do) 29 of
HelE AAE A4 ste olH 2 E AA ook Ut S5 717 2, 0verride7} ol ™ wA|gte] &g
shaL, 28] ghow R WAl 7L S Th AT Al 02 WA, o9 7w sk 12 wkakgh o,
E5 T ol ol FF U (ke 3k Al9))

def PyDict_MergeFromSeq2 (a, seqg2, override):
for key, value in seg2:
if override or key not in a:

alkey] = wvalue

int PyDict_ClearFreelist ()
A7 55 (free list) = v U Th SIA1E F52o S+ 033k

WA 3300 7}
8.4.2 Zlsh ZHF|

o] oI AL set 3} frozenset AA ol & B APIO] ts) A3 AW ok (s A
o 758 =2 AA ZE2EF (Pyobject_CallMethod(), PyObject_RichCompareBool (),

PyObject_Hash(), PyObject_Repr (), PyObject_IsTrue(), PyObject_Print ()
9 pyobject_GetIter()E ZxIFFYtholy FA A ZZEZF (PyNumber And(),
PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (), PyNumber_InPlaceAnd(),

PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr () % PyNumber InPlaceXor ()& X

Sy h.

PySetObject
°] pyObjecte] HE P2 set I} frozenset AA RF2 Y7 v oJEl & HE vl AHEF YTt ©]
A2 A2 1 27 (FE AGZH M FAD L, TFA Y FE2

E5(F2E AZLAH) S MUt @C’ﬂ/ﬂ PychtObjectﬂ— vyttt o] FxAY &
OFFAE FUNHA 2 Zow HFgHojopsH, HAE & AFUTH BE A e F2A Y
2257 rhe A9 E APLE ) 93 oF g o,

PyTypeObject PySet _Type
o] AL glo]A set S YEN = PyTypeobject? A2EHAYJ YT

PyTypeObject PyFrozenSet_Type
o] AL glo] A frozenset S YEN = PyTypeobjectd A2 AJ U Th
2 A AR BE shold Anol Bt LA A A5 I HAAAR, A FrE BE
o€l e] 2 shol 4l AR A 25 gk,
int PySet_Check (PyObject *p)
p7hset AR AE Bo] AavlAw 3 whagh o,
int PyFrozenSet_Check (PyObject *p)
p7} frozenset AA G A B o] AA~EAAY FL vl3kgh .

int PyAnySet_Check (PyObject *p)
p7t set AA|, frozenset AA = A H o] AdAHAY S vk}

- 2L
CEO R
a2

int PyAnySet_CheckExact (PyObject *p)
p7F set A Y frozenset A 0] 29k A H g o] ol AHAE O

ﬁd
<
)
Y
tjo
rE
riot
i)
<
i)
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int PyFrozenSet_CheckExact (PyObject *p)
p7} frozenset AR o)X g A H &2 AA~EH A

oh]

2

e wEgh o,

rlr

PyObject* PySet_New (PyObject *iterable)
Return value: New reference. iterable®l| 2] 3l ¥+3E AR & 2331+ MZ L set S W3 T iterable>
A=W Qs whs7] A NULL o 5 syt e st Al Ahs, dolshd NULL = kb gk o
iterable ©] A A 2 olE] g & o] obU ¥ TypeError& TAAZFUTE A4+ S BEAZ U= /&

U} (c=set (s)).

PyObject* PyFrozenSet_New (PyObject *iterable)
Return value: New reference. iterableol] &3l WIgH A A E T3 M 22 frozenset 2 ¥y o}
dE
A=)

Olr ke

>

iterable2 M| -2 ¥ frozenset-& W& 7] 9138 NULL € 4= 54U Fotd A H3Z, A8t NULL
£ W T} iterable o) A A 2 o ¥l 218 o] o @ TypeError & A A AT}

E_
set |1} frozenset 9] JIAEA EE IE9 AE B dxd o] the) T B AR E ST 4

9%tk

Py_ssize_t PySet_Size (PyObject *anyset)
set O] frozenset AA Q] ZAo]E ¥k3g Ut} len(anyset) & 5T YTE anyset©] set,
frozenset & A H §2o] A AE AV} ol PyExc_SystemErrorS WA Al A Uth

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
o2l AA Q& PySet_size ()9 AR P4,

int PySet_Contains (PyObject *anyset, PyObject *key)
DAEA 15, DA A oW 0, ol2] 7 HASHE -15 vk ot she] A __contains__ ()
A=t g, o] e A %ﬂ%f‘f} A= YAl frozenset & 2 2p5 HESHA] 5L T key 7t
Al B7153HE, TypeError & LA A U T} anyset©] set, frozenset T A H 3 o] AJA2EH AV}
ol ™ PyExc_SystemErrorS WAl Z Yt}

int PySet_Add (PyObject *set, PyObject *key)
key & set A 2B Ao F7HE Y o} I 3l frozenset A 2H A2 E ZE3 )
(PyTuple_SetItem ()X | EPt T &5 7] Ao MZ-& frozenseto] S A%+ o ALE
@4 A UTh. ATHE 02, Ao 12 HBHUT ket A EIF5 A, Typerrror &
AR YT AFE 7o) 9t MemoryError & WA A AU T ser©] set O]L]-:L B &2
ol A~EH AV} 0]-14?]; SystemErrorS WA A Yt}

U Tt set o 2R B Fo Qadd o= AR 5 QIA T frozenset O]} T A H o] QA

Grols e s et

int PySet_Discard (PyObject *set, PyObject *key)
LA AAFE 15 vhdstar, A A o™ (oHF A= 5HA] Y5y Th 02 WHEhekal, o 2] 7}
gstd -1 2 WUt 2 E 5 e ] of thall KeyError & WA 7| 2] 5 UTE key 7t 3 Al
E 753 TypeError & HAA Ut Fto] M discard () WX =9 2], o] &4+ A 2715
A= YAl frozenset & 2 2b-5 A S5HA] ob5 U T ser©] set oy L A H 534 AxEa7b o
PyExc_SystemErrorS YA A ZA YT

PyObject* PySet_Pop (PyObject *set)
Return value: New reference. set®l €1 Q= 4o AA o tst A F2E HE&3ta, seroll Al A& A A
G A8k NULL B o gl Wlo] 9loH, KeyError & BAA U Th sero] set o]uh
I B o dAEATt oY SystemErrorS WA AU T

int PySet_Clear (PyObject *set)
ECEERES TN )

int PySet_ClearFreelist ()
2 55 (free list) = Hl5 U Th s Al &
HZ 330 F7}

dfm
1o
of
-
il
rE
ri
]I._'OE
<
AU

N

116 Chapter 8. 14 ZHR| A|



The Python/C API, £ A| B{ 3.8.20

8.5.1 g x|

atol ot A E H 7R Tt sy T
PyFunctionObject

ol AFEE = C F2A.
PyTypeObject PyFunction_Type

O] AL PyTypeobiccte] QlAE 20l Thol 4 4 BE LUt shol @ =2 22fvfol Al types.
FunctionType o2 =< Ut}

int PyFunction_Check (PyObject *o)
07} B4 A (PyFunction_Type §)W F& WEF T vl 7] M4 NULL o] ol o] of g ).

PyObject* PyFunction_New (PyObject *code, PyObject *globals)
Return value: New reference. .= A A| code2} AFJA A & AAE 3t} globals= ol A
A 2T 4 9 A W5 gl B AV oo ok gk,
oo A=Y o) 8L 2= AA A AAGUTh _module__ L globalso| A 1A & Tk A7} 7]
B3k ol Bl o]l d R ZRALNUILE A RUTL _ quaname_ 2§52} o] B3} 22 gto 2 A4
g},

PyObject* PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)
Return value: New reference. PyFunction_New ()2} B]|S23}A| 2 S AA| 9] _ qualname_ ol E
ARESE AAT 75 JA=F FUth qualnames F+UFEE A A U NULL ©] o] of U t}; NULL ©] |,
_ _qualname__ SEZHEE_ name_ o]EFHEJ ZLZo=z AAH T
WA 330 71

PyObject* PyFunction_GetCode (PyObject *op)
Return value: Borrowed reference. &5~ A ope} AFH T & AR E wiashch

X

PyObject* PyFunction_GetGlobals (PyObject *op)
Return value: Borrowed reference. < AR ope} A&H A gAY 8] & ¥H3Hshy T}
PyObject* PyFunction_GetModule (PyObject *op)
Return value: Borrowed reference. 5= 21 A op2] __module_ 9| E 2] HEE 4}
ERE OIS XTote BAGI A, T FERE T AAE AZT 5 A
PyObject* PyFunction_GetDefaults (PyObject *op)
Return value: Borrowed reference. 3t 21 A op2] QA A} 7| 2 -2 ¥H3HshU o} o] &= QA X}e] F& o] U NULL
SRRl
A A .
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
S AR op2] AR} 71 E 7S A AT UL defaults= Py_None ©| L} FZo]o]oF gt}
A 93} SystemError& HAYA 7] 1 -1 ¥HEHgU o}
PyObject* PyFunction_GetClosure (PyObject *op)
Return value: Borrowed reference. 5 A op s} A3 Z 222 vkg3 U th o] A& NULL o] U Al A
o F2d 4 AUk
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
4 A7) op2 AAE F2AE AR FUT dlosure’= Py_None o]} 4 27]2] F2 o] o] of g .

A 95l systemError & LAY A 7] -1S wEEgh T

8.5.
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PyObject *PyFunction_GetAnnotations (PyObject *op)
Return value: Borrowed reference. S+ A op2] o] = H| o] A& Wk3kghy ). o] A2 71 9 A 8] L NULL
2~ 9=t}
2T MXh .
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
Sh= A A ope] o H o] A& A A Tt annotations> E A 2] L Py_None ©] o] oF gHU T},
A3 systemError & LAY A7) 1L -1& WG ok

8.5.2 QIAEA OIME ZHA|

AA~EHA WA EE pycFunctiono 3k @3 olW Pycrunctions 2 AR o] dAst= 2L v
Ut} o] Ae PyMethod_New (func, NULL, class) =< thAgch

PyTypeObject PyInstanceMethod_Type

o] PyTypeObject Aadirs gold dAP A MAE FS UebdUth shold Zz2 I =55
A s

int PyInstanceMethod_Check (PyObject *0)
o7} A"l e A ZF-S 93Ut} (PyInstanceMethod_Type § YU Th. 7] 4=
NULL ©] o}if o] of ghytt.

PyObject* PyInstanceMethod_New (PyObject *func)
Return value: New reference. M| A28~ W AT A& QU] func= 499 288 A A 24, func
RPN PN RECE S5 EE S Ly

PyObject* PyInstanceMethod_Function (PyObject *im)
Return value: Borrowed reference. Q1 2~8 2~ WA = im3} AFH St AR S 918,

PyObject* PyInstanceMethod_GET_FUNCTION (PyObject *im)
Return value: Borrowed reference. 2% ZAAFSE 1] 8l= PyInstanceMethod _Function ()& i3 & ¥ A.

8.5.3 HIAME 244

A EE dZ9 (bound) T AR JUTE WA == FF AR B Sef2o] dadxo AFdg U A
2= A ¢k-2(unbound) WA = (S Ao A2 H WA E)E e AT+ J5UTh
PyTypeObject PyMethod_Type
o] PyTypeObject JIAE 2= sho] A HIAE & YEp Ut o] 212 glolX =2 39 types.
MethodType & =<H Yt}
int PyMethod_Check (PyObject *0)
o7t WA= AR e BT U (PyMethod Type FJUTH. w7} 4 NULL o] ofy o of &
Ui,

PyObject* PyMethod_New (PyObject *func, PyObject *self)

Return value: New reference. M| 22 WA= AAE ESEYUTE funce 499 Z8E AA o, self =
WA =7 AAE ofof & A2B| AU func+ ]'ﬂ c7tEE2 v 22 Y Uth self+ NULLO]
ot of oF g th

PyObject* PyMethod_Function (PyObject *meth)

Return value: Borrowed reference. meth ¥| ] €9} A&TH T AAE vkshgh o}
PyObject* PyMethod_GET_FUNCTION (PyObject *meth)

Return value: Borrowed reference. 2.5 A VS 1] 3F+= PyMethod _Function ()9 |22 W A.
PyObject* PyMethod_Sel€£ (PyObject *meth)

Return value: Borrowed reference. meth M| A =2} A #H A 2B A5 H13SHU T,
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PyObject* PyMethod_GET_SELF (Pvaject *meth)
Return value: Borrowed reference. 2.5 A S 3] 3F= PyMethod _Self ()9 W3 ZE W A.

int PyMethod_ClearFreelist ()
A B2 AU AAE F 92 £ v,

8.5.4 Al ZHK|

“A? AAe AP 2Tz A Fxote WS TS ul AHEH Ut o] 23 vttt ghs A
A AR 7 e AU ghe I ok 7 &~H :‘—iﬁﬂ‘?:]o A< ‘?ﬂ"u\— | =3 |+E ARS-She
Aof o 3t =7} —”‘]’9‘/]‘4 %}oﬂ AM 25k, A AA ZLA] A Ao 23 .

A A 2] 4 7= (de-referencing) = A3 /‘4Q Hlo|E FERHE Q] A Po] BRFTH A A AFo =2
= A ?%’Q‘/]Dk A AA = o 3ol #&skA = FsUh

PyCellObject
A A o AHEH = C 2 AL

PyTypeObject PyCell_Type
A A o S B A,

int PyCell_Check (ob)
ob7h A AA W & MBI Th obi NULLo] oh o] of Fch.

PyObject* PyCell_New (PyObject *ob)
Return value: New reference. ob 3f= E35l= Al A AR E @& vkskgty ot wj7) 4= NuLL € 5

91t

PyObject* PyCell_Get (PyObject *cell)
Return value: New reference. A cell 2] W& HF3Hghu o}

PyObject* PyCell_GET (PyObject *cell)
Return value: Borrowed reference. A cell®] U-8-& WFESFX] T, cell ©] NULL ©] o} d 2| o} Al AA AR &

sHolabx) ekrLiTh,

int PyCell_Set (PyObject *cell, PyObject *value)
A A7) cell®) &L value 2 AR T o] @A 34 Ale] B f&ol e B2 E AT T value
©NULL 9 = Q15U T celli= NULL©] ofufofof ghujth; A A2 7} o ¥, 1 o] kg Yot &35,
00°] t‘&%}g ‘4 22

void PyCell_SET (PyObject *cell, PyObject *value)
B A celle) S value® AT A2 Q5= 245 A 23, AL )3 DA} o] o] 2 %)

S} 451tk cell & NULL o] o) o] of 5131 4 A o] o} g .

EQL

SLE A & CPython T A A% A% AFAUTH 7 AR & o} 4 G0l ol 94 e 48 A58 ne
Jol 2l g ek

PyCodeObject
F= AN E Aets o) ALEE AR C F2A. o] Be] BEE= AR ER WAL 5 A5

PyTypeObject PyCode_Type

o] Z1-& Python code & YEUY &= PyTypeObjectd] A2E A Y]
int PyCode_Check (PyObject *co)

co7} code AW S ¥istsy ).

int PyCode_GetNumFree (PyCodeObject *co)
cooll 9 A§ W50] A4 WEE T,

8.5.

ok
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PyCodeObject* PyCode_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags, PyOb-
Ject *code, PyObject *consts, PyObject *names, PyObject *varnames, PyOb-
Ject *freevars, PyObject *cellvars, PyObject *filename, PyObject *name, int first-
lineno, PyObject *Inotab)

Return value: New reference. M| T = A& vtastych =84S w57 93 tu] T = AA 7 2
2349, B4 PyCode_Newtmpty ()% SN L. Hlol E TE 2] o7t AF WA ) w2,
/\

PyCode_New ()& A &5t F&3 ol WA 752 5 5t

PyCodeObject* PyCode_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int kwonlyargcount,
int nlocals, int stacksize, int flags, PyObject *code, PyOb-
Ject *consts, PyObject *names, PyObject *varnames, Py-
Object *freevars, PyObject *cellvars, PyObject *filename,
PyObject *name, int firstlineno, PyObject *Inotab)
Return value: New reference. PyCode_New () 2} B]S2SFA| 2, 9] 2] A& Q1215 9§ =7} “posonlyargcount”

7} d5 Yt
WA 3.8 =7}

PyCodeObject* PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)
Return value: New reference. 2\ 48 52, #7993 ) & 958 205 4] ¥ 2= 220 & Whagh
o A3 F= AA S exec () EEeval () 3= A2 B9yt

8.6 7|E} ZHA|

8.6.1 u} ZHH|

o] API& C £ ghol 2 2]e] M2 & F VO (FILEX) A Yol o Est= WA 5L A A of thek sfo] % 2 C API
o] Ha o g o]l APt 3ol 30 4, J%"‘J%’\Ea“’ MEL io BES ASEUT o] 52 9
A A A w3 7 FH 2] k210 Aol o8 AS<= BTt otefol A st e ol Mz
APIOl| T3t |23k C 2 olH, T2 Aej 22| g o] UF 27 U S A AJUth A ZE== thAl io
APTOf| HA 238k= Aol FH5 YT

PyObject* PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding,
const char *errors, const char *newline, int closefd)
Return value: New reference. ©|u] & = g9 ntd 7]gx}fdi .,L]—O] A 3t A E w5 Ut} A}
name, encoding, errors 9 newline-2 ]E%}‘ S AFL-3}7] 98l NULL 2 Q<) buﬁ”ermg ° 7| HZS
i SR S AR S PR A RO

S R R T P B B 0. el

s ol W AE o] 2| A Q)

49l W32 A5 b3 Q0B R, 08 55 5 J1 ek £
SHEEL RS EAS LS 3

Ut (74wl ol 9] ol A

R

%
o]

HZA 32004 AA: name A EZHEE FAIFYT

int PyObject_AsFileDescriptor (PyObject *p)
pe #HE 9 d 71 AE int 2 gt AA) } %
fileno() WM =7} Qlod SEFH YUt WA=+ vlE
(o WA e AN oIl 2 4 AT & BT

PyObject* PyFile_GetLine (PyObject *p, int n)
Return value: New reference. p.readline ( ) I S53Yth o] g 51 =
<= 39 AA Y readline () WA =7} ‘” = °‘-4«1 AL+ dFUrh nO] OO]VH, %94 Z o]t AA
‘51017@25] dES %4’5‘4‘4-”01053}3 ,nHFOl E o] 45 1t ]
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whekd 5 A5UTh T A BE, 9 2o 34 £9ed vl 2ade] whakg Utk 28 ae] 01t}
Ao, doloh B glol &2 AAW, Y Lol 54 =Pk EoFError h AR T

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
A& handler & 53 W7} M WD EE 1o.open_code () & F9HA A 52 A A< Tt

pul

handler+= & ©] PyObject * (*) (PyObject *path, void *userData) ¢l olm, o} 71 A path
+ PyUnicodeObject ¥o] BRAH Urth.

1A= 9 At (frozen) sys.modulesol] Yt &# 2
x = 2 I3 A L.

ow, 0]& 9] pyFile SetOpenCodeHook () ol thdl &
T RAEZ e H7 273 gl o A9 & AA

Raises an auditing event set opencodehook with no arguments.
w7 3.800 7}

int PyFile WriteObject (PyObject *obj, PyObject *p, int flags)
A obj5 3L AA poll FUTH flagsol A A Q= £ F L3S I Py _PRINT_RAWYU T Fo] A |,
repr () A AA ] str () o] ZIFFUTE 435 02, Aofstd -12 W&t 2 23 o 9] 7}
AE YT

int PyFile_WriteString (const char *s, PyObject *p)
2242 58 3 AR poll Hth 4T 3HE 0 W3}
ARE U

A S 12 BT 42 )97

Rl

8.6.2 2 & il

PyTypeObject PyModule_Type
o] PyTypeObject A" A& FholH By 2 YEFH YT o] A2 types.ModuleType & & 3}9]
W EZzgaW &g}

int PyModule_Check (PyObject *p)
p7t 2E AA )AL ZE AAY A B FolH S vy h

int PyModule_CheckExact (PyObject *p)
p7t BE AR ) A, PyModule Typed] A B 3o o ¥ 5wkt

PyObject* PyModule_NewObject (PyObject *name)
Return value: New reference. __name__ |EB|HE7lnameL 2 AR H N EE& A& vyt &
E9 _ name_ ,_ doc_ ,_ package_ % _ loader_ oJEEE -
A L8kl 5 None 2 2 AAFHYLH; __file. AEIHREE AT A2 TS24 AddYrh
WA 3.3 =7}
WA 34004 H7:_ package_ 8} loader_ 7}Nonel & AAH Yt}

PyObject* PyModule_New (const char *name)
Return value: New reference. PyModule_NewObject ()2} B S 8FA] 9 name ©] 1 Z = A of A1 UTF-8
239" AL YUt

PyObject* PyModule_GetDict (PyObject *module)
Return value: Borrowed reference. module2] ©]5 &7+ A 3= A v 8] AA & vy o] AA=

8.6. 7|E} AHA| 121



The Python/C API, £A| B{Z 3.8.20

B2E AA 9 __dict_ AJEIRES ZHUTH moduleo] 2E AA (& ZE AA L AH §) 7)oy

W, SystemError 7} @A S}al NULL o] WS U T}

e rE  dict =AY 2
3h 2o F4th

PyObject* PyModule_GetNameObject (PyObject *module

Return value: New reference. module® __name___ 3}
o}y, SystemError 7} &A1 NULL O] |

H A 3.30] F7}.

const char* PyModule_GetName (PyObject *module)
PyModule_GetNameObject ()2 H]S=SFA|HF 'utf-8'2 Q1T

=

ulit

231 th2 pyModule_* () ¥ PyObject_* () T2 AR

B T BE o) Al S AL, £

rﬂq|
E&ﬂ§
Tl
e

o

(i

i
o

e o,

void* PyModule_GetState (PyObject *module)
259 “AH”, & 28 A Al & vrg E5L 7He7le 2UH Y NULLS WS Y oL
PyModuleDef.m_sizeS FZIIA AL

PyModuleDef* PyModule_GetDef (PyObject *module)
B o] WEol A Pyliodulepet TEA O e EAE L REo] ol 4 WS ol x4 ehek o NULL
= RESHgh T

PyObject* PyModule_GetFilenameObject (PyObject *module)
Return value: New reference. module®] __file_ o]EZ|HEE AR 3} modulec] ZEH 9} o] &S
W T oI5 ) 90 U RE B Ao] ofU W, systenbrror & WA YT NULLE W
Utk 134 ko d fUnE ARl e F2E v ch
WA 3.29 F7%

const char* PyModule_GetFilename (PyObject *module)

PyModule_GetFilenameObject ()2 B]=SFA T ‘utf-8° 2 A IF Y H I B S vz},
WA 328E 3 A: PyModule GetFilename ()2 A I YT = ¢g= spd o ofsf
UnicodeEncodeError & WA A Yttt WAl PyModule GetFilenameObject ()& Ab-& 3}
AAe

CaE x=7|3

25 AAE AR $4 RE(R71% F5E YRUE 4 doluge) el AndE 2 E (3
=7} PyImport_AppendInittab ()< AFRSte] Z271H) oA WS o] AUtk 2A 3 Y&

extending-with-embedding & 3234 Al 2

Z713} 4= 2 E Ao A2EAE pyModule Create () o AE3st 23 28 AR E HISstA U, A 9

?—i;‘ﬂ] Z]—Xﬂ g 1?}?_]—'5]—01 “Iﬂ—lﬂ-}ﬂ _]i_7]§_” 2 9 ;<4 2 A)\/\q]:}_

PyModuleDef
EAAEUEC U BT REAEE G A BE AY 72A. it e g 7 wEof thsf o]

99 AA 0= 255 R4S e el
PyModuleDef_Base m_base
o] WH] & 34 pyModuleDef HEAD_INITE X 7|3}314] Al S
const char *m_name
A RE9] o] F.
const char *m_doc
g SAEY; ANMH O 2 pyDoc STRVARE Wg ol SAEH W7 AR-H U
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il
i

1 fo
it
o PN
ox N

Py_ssize_tm_size

A2 5 9 12 ole] A1 QlE)z 2ol A E%é A& 8k 7}:1?. A A

s
m_sizeZ -12 AA3}
5%?4141’/}.

Soh ol gro s AeE BES oA 27152 45 9
ERRUM N et ¥ AT R o P
ZFA 8 W82 PEP 31213 ZF2SHA Al L.

i)
rr
A
o,
g
ox
fuj
=
ikl
r
e
_\1\_‘
=,
td
i)

PyMethodDef* m_methods
PyMethodDef 3O & 7|5+ BE $F T HolEo tist 20H. &7 ledNULLE 5
Ut

PyModuleDef _Slot* m_slots
OoA 27135 At X A g, {0, NULLY FFoR FEHULL DA 27|35 A
], m_slots= NULL o] o] of gt}
H A 350004 WA w35 o] Holl =, o] MW 7F 4 NuLLE AR E glen, ket 2ol FolH
et

=]

inquirym_reload

traverseproc m_ traverse

2E A7 GC 94 5 558 94§}, Do) GO NULL o] Yot R E AHisl B
7] Aol (PyModule_GetState () 7F NULLE wEst 4= 9l&Uth, 18l p mod_exec =7}

A7) Aol 52 4 AHUTh

inquirym_clear
25 AA9 GC A8 Tl & A g (clear) T}, ZR31A] &
= 7] Ao (PyModule GetState () 7F NULLES W33k 4= 9]
Tt AYH7 Aol 252 5+ 5T

freefuncm_£free
BE A BG A Fol 52T 41}, D257 o NuLL. o FHE BE A7 29 7)
Aol (PyModule GetState ()7} NULLS HF&+& 5[1 %%1/] th, 183 Py _mod_exec 47}
AYE 7] Aol 322 5 A5 ‘/]D}

X
P
M
Tob

3 Pt RE ANE 47 HEL NHT 5 A5 UTh o 22 “UEA 2715 e e, b 7

B 3 S AR FUT:

PyObject* PyModule_Create (PyModuleDef *def)

Return value: New reference. def2] 732l o wheh, Al & AA S w5UTh ©] A2 module_api_version ©)
PYTHON_API_VERSIONCS 2 HAAH pyModule Create2 ()X ¥ FZght}.

PyObject* PyModule_Create2 (PyModuleDef *def, int module_api_version)

Return value: New reference. def2] 73 2] ol wlg}, AP WA module_api_version< 7} 33t A & AA S
UHEYTH ST A o] A 29 Az e HAT X 5HA oW, RuntimeWarning<S TAA 3]

U,
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R Pyodule Create ()8 ThA AHgSlok Guith B3] B8 T Ww b 5HY

rlr

2~
T

>
fo i
L
et

rlo
ol

2718} ol A HigkE 7] Aef|, 23 BE AAl= -8 S 2 pyModule AddObject ()2} 2

I EE DRI

F4S At thE Y “gaA 27135 235 AYUth ol o g HEAN FHF RELS
gtol ¥ REF O s AT ULH 273 B2E AA 7 e A wl o] A4 A (creation phase) 2} A
A2 ufj o] A3 A (execution phase) 2 FZH Ut +E 2 Ze 29 new () QF__init_ () WA=}
AR Y o

gHA 27|31 AFR 5] e oA REF HE, o] RELS AZFE 0] obd U th sys.modules 5 Al A5l
RES A JZE S, A ZE AA 7 HEo1 A2, o] A REL Ut 7HH| X =7 o] AL YT - Jfo|H B
5 U}i 7PZ1 JUth 7|2 H oz, e Ao wrEol R o REL &5 H oo oF gt} shuE M A3
T2 EEANE 9FS vAA UL &, B AHE EE AA (A& £9] pyModule GetState ()&
ARER A U L LH*"LUF% E9 __dict__ Y PyType FromSpec () 2& BHE 7 Zef2) 0 2 A &= o]

oF k.
TheHA 271818 A Sto) v

%%agi%ﬂa%a Qud oz
7 A, =

A 273 ekl 3, 273 @'?(Pylmt modulename) = W] o] YA &L nm slotsE 7R
PyModuleDef 0] AE‘] 2E¥EE sy o) w3k 7] A, PyModuleDef QAAEHAE T2 S E AR5
27)5}8 o ik
PyObject* PyModuleDef_Init (PyModuleDef *def)

Return value: Borrowed reference. 25 A7} J3 I x 345 vl A H1stE Sl 4 27|39

kol 27 o] Al g ch.
defE PyObject* 2 JHAE StA L, o 2 7F A 84 NULL = REH§HU o
WA 350 F7h
2E A9 9 m_slots W] += PyModuleDef_Slot &2 A9 vl EE 7}8] Aok gt}
PyModuleDef_Slot

int slot
obe) A% AL§ 7153 gt ol A MEE, &% D,

void* value

SZ Dol et 2 om et =, %9 g
WA 3.50] 7}
m_slots W] B2 id 7} 09l €30 2 F 83 of gyt
A THs SR B e ZEE U th

Py_mod_create
5 AA A E 7] 98] L= S AL TUS ol €5 value LA = T3 22 AT

‘t IS 7HE Ak th
PyObject* create_module (PyObject *spec, PyModuleDef *def)

filo
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o] 4= PEP 4510 A H ) &, ModuleSpec JAAEAG ZE F

——

Weksl A U, o 21 2 A 4 8t NULL 2 WhEke] of gy o).

Lo
it
n]I.
of>
A
£
=
ta
)
=3
i_:“
i

o) B4t Haow fAHNFFUTH 53 2L RES T JEE SHeln AEsY £ £n}
WA S ol 4919 shol d IEE BE3HH ok Pk,

She] B E HooA o8] Py_mod_create €2 A AT 4+ 5 YT

Ut o] 52 Ao 7} ohu et specol A A P T B R EC B BE A
TFEAAN T AX THoz 2HHILAHAEY JIE T HEolFerE dxEE

AgdUh

SR A7} pyroduleTyped) A2d2 4 BRt Yth QEE B8 ol 22 RE 443 817
E Y= BRE PSS AL £ 95Utk 28, PyModuleDef o] NULL©] oFd m_traverse,
m_clear,m_free;00] o} dm_size; &Py _mod_create 0|29l &£F o] Jlow

_ KL, PyModule_Type
A= vk ubebd = o5y th

Py_mod_exec

2ES A7) N3] EEF & FFE ARG AL ol d RES DS AP A% FF
Futh ANAOE, o FHt Fe29 5B BE FAGUE B9 AR E e T 2E Y h

int exec_module (PyObject* module)

&) 71¢] Py_mod_exec 5] A A, m_slots ¥ G ol YEF= =AU 2 e g Ut
thhA 2 7)1 8} o gk AR & -2 PEP 4895 234 A 2.

!

MeZE 25 MY

oo

oh]
ook

A
T

OoA 27188 AHE o o1 ofef ol A= v vt e Sg Ut ol e AR A e, dE S
EEARE SZF oz AT 225U RES 943 273818 W PyModule_FromDefAndSpec

PyModule_ExecDef& B T &3] of o 5234 Al L.

PyObject * PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)

Return value: New reference. =] 3 25 2] 7 2] 2} ModuleSpec spec 0.2 A & AAE w5t} o] A&
module_api_version ©] PYTHON_API_VERSIONCS 2 A AW pPyModule FromDefAndSpec?2 () A3 %

Zehch.
B A 3.50] &7}

PyObject * PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)
Return value: New reference. APl ¥ A module_api_versionS 7} 3}o], Fo] 2 B 52 A 2] 2} Module-

Spec spec 22 Al B F A7 E WEULh slF v o] el $ AEZe e An X e A ghow,
RuntimeWarningg WA Al 7Yt}

i o] e R 2 PyModule FromDefAndspec ()& WAl ARGl of uth; 243 22
ol 2 ARE B Al 2.
B A 3.50] &7}
int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
defoll A8 & A3 €X(Py_mod_exec)= AUt
B A 3.50] &7}
int PyModule_SetDocString (PyObject *module, const char *docstring)
module & = 2 E 3 & docstring & 2 4 A ¥ 4 th o] 34 = PyModule_Create 4
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i
it

PyModule_FromDefAndSpec < A& 3}o] PyModuleDefollA RES WE 0] A5 07 &
e},
HZA 3.5 F7%

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)
NULL 22 functions ¥] € 2] & modulel] 71Ut} 718 F5-of of 3 AAM| 8t | &2 PyMet hodDe f
ABAE FZRAA L (FF BE o] F 3ol g7l Wi Zel, CE +3H BE +F “F (functions)” =
dtA o2 F "R v/} W4 R BRES A4S, 3ho] A FEj A AAH A WA =L -FAMSHA B Y
). o] &4+ PyModule_CreateY PyModule_FromDefAndSpecg& AFE3}o] PyModuleDe £ o A]

RESHE A5 TEFHYLh
s

N

FoA TEHE (G A 271315
T AFUth

rr

271348 AR A9 RE A
TE) 27318 92T T B4 AR

ok

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
name & 2 module®| A& F7rg Utk 52 273} ol AT = A= A FedYnh 4%
Al valueo| e+ F2E FJUTh o8] Al -15, AF5td 0= W&

Fi: F2EFAEUE F59 2, PyModule AddObject () = AF Aol WHvalued] Fx A4S
FaAgyn
o= 3t ZES Fodof 3, o] Al EE3F= ZEVFF O F valueS Py DECREF () 3l oF &

Py_INCREF (spam) ;

if (PyModule_AddObject (module, "spam", spam) < 0) {
Py_DECREF (module) ;
Py_DECREF (spam) ;
return NULL;

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
module©l| 3 35 name 2. 2 F 713U o] Mo e BEQ 2715 ol A AR 5 A5
th oo Al -18, AE3HE 05 WU T

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
module | EALE 455 name O & F713 U th o] A T4 BREY 27|35 oA AR 5 AU
Yt} #2H4 value s NULLE Ethob Fith. o e Al 12, 48 Al 02 B oh

int PyModule_AddIntMacro (PyObject *module, macro)
module o int 4% FAGUL o EFH B mawcrodl A AFU o &

PyModule_AddIntMacro (module, AF_INET)-2 AF INET 32 7}Xl int A4 AF_INETS module |
FAFUTE el A 18, AFE 02 AT

int PyModule_AddStringMacro (PyObject *module, macro)
moduled) Z-AQ Ab4=2 2718k ).
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PyObject* PyState_FindModule (PyModuleDef *def)
Return value: Borrowed reference. A A Q18 Z g ¥ o] T 3)] defoll Al =] BE AAE W33y
o] MINEZE AL&ote W WA BE AR 7} PyState_AddModule () & 1B} Z 2] B AHE] ol ?i
Aojopduth s F 2E A E ;% SAL Az 2 g AFefol o4 A2 A Fged,
sk g o
int PyState_AddModule (P) Object *module, PyModuleDef *def)
tﬂ—/\oﬂ ALE 2 E xﬂa olel =2 AEjol AZg Yt} o]+ PyState_FindModule ()& &3
25 AA °“/‘1]/\ s A==
SHA 27135 ARS St WhE EEolv 27 syt
51 o=z PyState AddModule & T &3P ZE, R E X
22U GHAT FaFUh. s AA 2713 =7
S “él“—m'%léioﬂbli} oldreFE
QUTHAR T2, B2 A A4o] B e A

ér&+~

Hi 33 01] —?7}.

int PyState_RemoveModule (PyModuleDef *def)
defoll 4 B0 25 AAE ez B oA Al Aduth 4Fstd 02, Asishd -1 whehet
Uzt

WA 330 7}

8.6.3 O|E{ZI[O|E{ ZHA|

ol 22 2 7h9) 0 g ol e )8 AA & AZHUIT) A, ALl EFolEE_getiten () WA=E
ASE B AU TFUC FAL FAL A TR 15 enine) TE AL, A2 2
2o ofs) 2B £33, $2 AT gl HFD v o Hef o4& FRFULH

PyTypeObject PySeqIter_Type
pySeqIter New () Sp W A A2 Foll thetiter () W 2] & AL F Aol o sf) whehd o H
ll ol & A of T & & AA.

int PySeqIter_Check (op)
op8 ¥ o] PySeqlter TypeolH #F& =& Yth

PyObject* PySeqIter_New (PyObject *seq)
Return value: New reference. LHF A2~ AR seq2} &7 2551 o] g & o] B & ¥t} A| A7}
ABEA2THA A4 A IndexErrorg o7 o] g & o] A o] Tyt

PyTypeObject PyCallIlter_Type

PyCallIter New ()%} iter () W& T4 F A=} FAof o) wteke ojg o] g A Ao thst 3
AA.

a9

int PyCallIter_Check (op)
op®] o] pycallliter Type©|

1=
i
tjo
it
v
o\
i
i)
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PyObject* PyCallIter_ New (PyObject *callable, PyObject *sentinel)
Return value: New reference. M| 22 o|E] & o] & &S U t). A AR uf 7] ¥ 4= callable-2 vj) 7]
SEU G b W E Hon Bel% AN+ Ae Itk A S 2L ool 49l 1 BEE
LigBh= callable o] sentmelﬂr Z+o 712 wislsld ol el gl o] Aol 2EH Ut)

8.6.4 CIA3EE A

“AIYE AR AR o= HES s AN YU AL G AR gAU o] 95Uk,
PyTypeObject PyProperty_Type

W Hdaade 52 A3 A4
PyObject* PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)

Return value: New reference.

PyObject* PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
Return value: New reference.

PyObject* PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
Return value: New reference.

PyObject* PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
Return value: New reference.

PyObject* PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
Return value: New reference.

int PyDescr_IsData (PyObject *descr)

Y2 HE A deser7b vl o] o] ER]RES 7]&stal Qlod e

2 EHF U desor= 23 A A7 o oF BTk 2% AAE s
PyObject* PyWrapper_New (PyObject *, PyObject *)

Return value: New reference.

o ki

8.6.5 =2i0|A ZHA|

PyTypeObject PySlice_Type
sotol 2 AR W AA. o] AL Fhol A ASe slices} 2gTh

int PySlice_Check (PyObject *ob)
ob7} Z kol AR W 22 W T ob NULL O] ofu] o of FTh.

PyObject* PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
Return value: New reference. A A H o2 M2 £glol2 AR E HI3Hg
W4 28 0|29 &gfola 711;(1] JEFGHES o AFLE UL BE S NULL 9 4 9o, o]
A% Noneo] 4 ol E el FEol AT UL A A7 E BB 5 90 @ NULLS wEHg

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 Q) A AAE 7H A 8o, Sfo] & A A sliceol| A start, stop D step QA A AE 7} LU T}, length
R} 2 QEAg o2 A g,

B HE 02 WL, o W 9] A7 glo] -1 WA T (AF 2 F S} None o] oh 1L
A5 A A o B, ol o9 8 45 -1 wEE o,

o %2 AHE A AA £ ghe AYyTh,

B A 3.200| A WA : Aol = slice W) 7] H42] wj 7)) W4 o] PySliceObject* Y5 U T

sttt start, stop X step 9 7N

128 Chapter 8. 14 ZHR| A|

N



The Python/C API, £ A| B{ 3.8.20

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_ GetIndl ces ()& & WA AU T Z o] 7} length Q1 Al B2 A A%
slice 9| A] start, stop & step QA A5 7}4 2 11, slicelengtholl £ 8Fo] 2~ 2] Aol & A& th. S & Hojd
Qe st Auk Zebo] 2] Aelo AwE Ao Ak

4F3E 02 WS, e W o9 APk -1 MAFh

Ba: o ok 378 24T 4 YE Adccls dARA RS Aow AFPUTh TEL

%

PySlice Unpack ()E}PySllce_AdjustIndices ()2 =3%to 2 A= oo Tt} =

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}

< =oz qAg Y

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0) |
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

WA 32004 HA: Aof=slice v 7] Ha2] vl 7] W4 & o] PySliceObject* PG5 th

WA 361904 WA: Py_LIMITED_APIZ} AAS o] YA &AL} 0x0305040034 003060000 (F
a5k A] F2) /\}O] U} 003060100 ©o]Are] Zro 2 A A= 9 oW, PySlice _GetIndicesEx () =
PySlice Unpack () & PySlice_AdjustIndices () & At&3t=maz 2 F+dEH Ytk AR} start,
stop D step= o] & A -ﬁ7]—9141:]-

WA 3.6.1 5 E 9 A: Py_LIMITED_API 7} 0x03050400 K.t} 2FA 1} 0030600003} 003060100
(ZsHA] ) AtolY ghe ' A oW PySlice_GetIndicesEx () & A H T+t

int PySlice_Unpack (PyObject *slice Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
& 2}o) 2 24| 9] start, stop W step Bl o] E] M E C A4+ 2 FE5FUTh PY_SSIZE_T_MAXE T 2 FS
PY_SSIZE_T_MAXE Z-£3] £0°]1,PY_SSIZE_T_MINX T} 22 start 2} stop F4= PY_SSIZE_T_MIN
2 Z83] =], -PY_SSIZE_T_MAXR T} 2H2 step 42 -PY_SSIZE_T_MAXE Z£3] =9 Yth

o2 w12, 4T3 0 W,
HZ 3.6.10] =7}

Py_ssize_t PySlice_AdjustIndices (Py_ssize t length, Py_ssize t “*start, Py_ssize_t *stop,

Py_ssize_t step)
272 length 2 0]2) A| AL E 718 3510] start/stop S 2ol A EAE 2 AFUTE W92 Hold 9y
2E ARk gEpol a0 A7 oh dabd WA o FY

Eetol2e] Aol & RiggUtt 4 AT Uk tojd = E 5234 gFUT
WA 3.6.19] Z7}.
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8.6.6 Ellipsis ZH x|

PyObject *Py_Ellipsis
gtol M Ellipsis A, o] AAo &= A =7}t gl Uth 32 359 #RASte] ThE AA 9} up 7k =2
A gl o gttt Py Noned} R AR 2 A ZE AA YY)

3)

8.6.7 MemoryView Z4x|

memoryview A= C £ W T AE I o|A~E thE A} A A 2 AEE 5 A& oA AAE =5
k.
PyObject *PyMemoryView_ FromObject (PyObject *obj)
Return value: New reference. ¥ ¥ Q| 5| o] 25 A|-Z 5t A A ol A memoryview 2 A S 9H5 Ut} obj 7}
7] 7}5 st W3 AlFS A D38, memoryview A A= ¢ 71/22 7|7} = a1, TE A ¢ko ™ 917] A o] A

A B Abe] Aol ubet 971/2271 71 4 & ek

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
Return value: New reference. mem= SFH ¥ 3 2 A8 3} o] memoryview 2 A & W5 Uth flags=
PyBUF_READ Y PyBUF_WRITE & 34 4 95U th
WA 3.3 F7}

PyObject *PyMemoryView_FromBuffer (Py_buffer *view)
Return value: New reference ZFo] A W FZA viewE A= memoryview 21 A& WU 7Hdgh

Hlol E W H o] A9+, PyMemoryView FromMemory () 7} A& = = g}

PyObject *PyMemoryView_GetCont iguous (PyObject *obj, int buffertype, char order)
Return value: New reference. ¥ 3 QIE]F| o] 25 Ao ot= AAZRYH vlR 9 A5 HA(C U F
ortran order ) & memoryview 21 A & w5 U T} W 2 2] 7} 14 A o] ¥ memoryview 2 A= Q8] W22 &
Zbel AU th 18 gk v, AR o] ¥HE 0] 2] 1 memoryview = A whol £ 241 & 71l A,

int PyMemoryView_Check (PyObject *obj )

A A obj7} memoryview A AW S w33t A= memoryviewd AH FYPAE BE S S
ek,

Py_buffer *PyMemoryView_ GET_BUFFER (PyObject *mview)
A= 2} ¥ 3 2] memoryview 2] B 7| BAE O] Z A HE E& F Ut mviews HFEE X memoryview <]

cd2ojopPUTh o] WiaR = P2 FlSHA feng A B A A ok FU, 28R ¢dow FE
A1) 9ok

Py_buffer *PyMemoryView_GET_BASE (PyObject *mview)
memoryview 7} 7] ¥t 2 St A F A A Ao s E A E Y memoryview 7}
PyMemoryView_FromMemory () W PyMemoryView FromBuffer () &4 & StUZEZ WEZ
O 9 NULL-S 938 T} mview= HFE X] memoryview 91 2~ Bl 2 of oF gt}

° 19 A7 = A A Th oFe 228 AW TR F A4 TARA A7 Pol A5
o A WA ek g A ol ul, F WAL 7bs e o el AA o) mehA) ol ee g,
int PyWeakref_Check (ob)
ob7t ZE ARG} ZeA) AAW FL MBI
int PyWeakref_CheckRef (ob)
ob7} 2% AA W FL BT,

int PyWeakref_CheckProxy (ob)
ob7} A A Fg ubehghy.
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PyObject* PyWeakref NewRef (PyObject *ob, PyObject *callback)
Return value: New reference. ob A Ao tf 8k ¢k3t 2 AA S WSt o] AL gAY *HE—%
534-?—}]“} ME-E AAE st Aol E;Q’QZ]‘C tsUth 71 Fx AA| 7 vkskE = 9
= WA w7 W callbackL- b7} A1H A A D o) LS wl ZeE AR} F 4 9,1’,;1/]1:} )
o] w7 B HolE o] of =], okt 3z AA AA ‘i} Utt. callback- None ©] U NULL & 4=

%5 UTH b7} oFalA] 228 4 9l A A7} ok U AL, callback o] 2] 2, None T NULL 9] oFL H,
NULL<S W33} al TypeErrorE WA Yt}
PyObject* PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

Return value: New reference ob Ao ook k3l ZAx A A Xﬂ% vlgstych o] AL A 22
B2 EHEAT AR AAE A4 E Aol HAH AL daUny 71E 22 477} vate
T A5y Th —‘:r HM‘H uf 7 ""J callback->- ob7} 740 A] SR o] ¢S W= ZHE AA M E 5
3 A5UTE st w7 W& vbotEof of k=, oFgt Frx AA AA YU th callback-S None ©] 1t
NULL & +% 91’5‘45} ob7} kA FxT A+ 7—1121] 7} ok A, callback ©] &2 &, None E =

NULL©o] o}y ™, NULLE W88} TypeErrorS WA Al 71 U th

PyObject* PyWeakref_ GetObject (PyObject *ref)
Return value: Borrowed reference. 2¥3F % (ref) 2 5 B IFZH A

¢ro W, Py_None2 WHaHg Ut}

m[m

S Z27} HE FobalA

Zar: o] 4= FxE AA o tha le FRE 93yt o] A E AL AR S S o AR 7
s E 4 QoS &3 IS uE A3, AA ) UlEl] 4 Py INCREF () & S&3F| of & 5=t

PyObject* PyWeakref_GET_OBJECT (PyObject *ref)
Return value: Borrowed reference. Pylicakref GetObject ()&t FAFSHA| 2 ol 2] AALS =38 31A] g+

Mazs FEP Yk
8.6.9 W=
o] A A AFg-ol th 3k 24| 8 A B = using-capsules & 2 A Al L.

B A 3.1 7}

PyCapsule
o] PyObject® AH fﬁ% E5Y3 7HS YUY, sto]lH F=EE S T2 C IZ=2 EFHS 3
(void* ZAHZ)E AGsof 3= C S ZEo F8FULh oA F EEA FolHA C g4 =
AEHE OE REANA AIE S = A == b 5 AREHEZ, dut d2E A YS S AHE 5o
FAo7 grH RE HoH CAPIo| M AT 5 95T

PyCapsule_Destructor
A< ol th 3t 53] 2} (destructor) 2 3. o] @A A H Uk

typedef void (*PyCapsule_Destructor) (PyObject *);

PyCapsule_Destructor % 2] o] u]|= pyCapsule_New () & FZ IS Al L.
int PyCapsule_CheckExact (PyObject *p)
QIA}7} PyCapsuleo] ™ & 85Ut}

PyObject* PyCapsule_New (void *pointer, const char *name, PyCapsule Destructor destructor)
Return value: New reference. pointerS 7} &3} 5l+= PyCapsuled T YTt} pointer Q1 A= NULL ©] ofd

2% gk

A5k, ol 9] & A3 NULLS WU o)
name At 42 NULL ©| v &3 C ZA- ol th ot A8 d o= Q55U th NULL o] ofu ¥, o] A&
Aerth 2@ 525 o] oF & th. (destructor F-o A A& = AFYTh)
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destructor A A7} NULL O] ofU W, & o] st d ul] &S AAE SEH U

o] &2 RE JEYHRER XASH Y, name modulename.attributename & X] A &f oF g

th o] Z A W t}2 B Eo| PyCapsule Import () S A8l LS JZE &5 Q5T
void* PyCapsule_GetPointer (PyObject *capsule, const char *name)

g ol A4 pointers 7F A5 Ut Asfstd, o ] & A A 33 NULL-S ¥HHEY Th

name W 7| M= A g ol A A o] 5 B &t vl aE of of ?:M ok HEo) AE

A& name = NULL o] o] oF gt 3ol H-& C < stremp () & AHS
PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)

Aeol Aga AA A A5 vrAF Ut Ao, o 9] & A S NULL & R o

g ol NULL 3t AHE Zh= 212 A A JU T o] A& NULL B I =S oA RS e WY T
H&3] el PyCapsule_IsValid() Y PyErr_Occurred () S AFE3H Al L.

>

void* PyCapsule_GetContext (PyObject *capsule)
Aol A" AA AE2EE vk th A ebd, o & & A4 sH1 NULL-S WU o)
Aol NULL AYAES 2T A2 YA JUTh o 22 NULL ¥H8 32
W3] Sle] W PyCapsule IsValid() W PyErr _Occurred()E ARSI Al L.

const char* PyCapsule_GetName (PyObject *capsule)
gl A9 A o] 55 &I Asfst, o9& A8k NULL

A& NULL 0] 55 2t 212 A YUth o] A2 NULL ¥ T &
3le ™ PyCapsule_IsValid() Y PyErr_Occurred () S AF&3H4 Al

void* PyCapsule_Import (const char *name, int no_block)
550l A& = RENA C AAol 3 EAHE JEE FTh name v 7] W4
attribute A9 JEZFEY HA| o2 AR o FUth FEo AFH names, ©]
A-d 3 QA 2s] Aok FUTh no_blocke] FolW, X
(PyImport_ImportModuleNoBlock () S AF&d| A]). no_blocke] AR olH, ZES FH3}
E Yt} (PyImport_ImportModule ()& AH&3A]).
e st AL Ul pointerS WHEF YT A3, o 2 S 47 3Ha NULL

int PyCapsule_IsValid (PyObject *capsule, const char *name)
capsule ©] f+ Z 3 FHEJA A E FFFYrh N
PyCapsule_CheckExact ()& E‘-‘f]’%}'_}_ NULL o] ofd =&
w7 Mo XU (€ ol F< Hlaste Wyl e A

GELRRER

i
rE
rigt
i)
<
kv

g3 e NULL ©] oy H,
e 7} A, WE o] & o] name

J X = pyCapsule_GetPointer ()&

&, PyCapsule_IsValid ()7} 33 WHsshd, & JZAH(PyCapsule_Get () 22 A|&3l= BE
k) ol s 3 & 0] Aadhe] BAgE YTk

A7} 6250 AL o] =3} A x5}
Bae Assh

int PyCapsule_SetContext (PyObject *capsule, void *context)
capsule } 58] AE2E Z A B E context = A Ttk

4F3HH 0= WUtk Aafstd 00] obd FhE whehstar o o S A Ttk
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

capsule W5 2] 513 A+E destructor 2 /3 3 g T}

435He 02 wAE Tk AshshE 00] obd ghe WEkaka o] 92 AR Fth
int PyCapsule_SetName (PyObject *capsule, const char *name)

capsule Y 5-2] 0] 5& name . 2 A AU T NULLO| ofUHH, o] 52 Mg H T}t 28 FA 5 o of gt}

Hgol A78d ©] A nameo] NULL O] o} W, o] £ sl Al st2} il A| = 8HA] ek Ut

[‘E
o
o
9
o
=
]o

ST 237 9how 02 wHEgh o o

—
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ule_
capsule Y F-2] void ZAEH & pomteri A3 ?J’L] E‘r X OlHENULLO] o}d 4= 5y th
W 0S HkEghY Th A3t 00] obd & wEeta o 9] & A A ok

(@}

8.6.10 X||L{|O|E{ ZHA|

AR I8 AR stel del AW oIS olEH e E TR A9 AHg e AR YT Yoz
PyGen_New () = PyGen_NewWithQualName ()& WA A S 2 §&3= Zlo] ol 32 4 & (yield)
She 952 o] el dllo = 3o] Mol Lok,

PyGenObject

A ol B A A ol AH&E = C F2A.
PyTypeObject PyGen_Type
A el o el Aol o wate @ A7)
int PyGen_Check (PyObject *ob)
ob7} Al & o] B AW BE £85Itk obi NULL o o] o of gk,
int PyGen_CheckExact (PyObject *ob)
ob®] @ o] pyGen_Typeol ™ I FHFUTE ob+= NULL | ofu]ofof Fth
PyObject* PyGen_New (PyFrameObject *frame)
Return value: New reference. frame 23| ol 718F8E A A &l o] 8] AA S BEo] vt} o] 4=
frameol B3 %25 £ 3 Ut QA= NULL o] ofy]of of gk,
PyObject* PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)
Return value: New reference. frame 24 A| ol 71¥FgE A| A & o] g AAE WHE 01 IFe5t=tl, __name_
7 qualname_ = name ¥ qualnameE AR TE o] 4= frameo 3 F2E S H Ut frame

A= NULL o] of o} of gt}

8.6.11 ZFEl ZHx|

WA 350 F7h
FFE AA| = async 7|HEE A AE 7 H3ei= A YUt
PyCoroObject

7 AA o] AHEH = C F2A.
PyTypeObjecleCoro Type

CEPEEEEET )

int PyCoro_CheckExact (PyObject *ob)

0b9] o] pyCoro_Type©] ¥ & W33 T ob=NULL Y 5= §l5 U TH

PyObject* PyCoro_New (PyFrameObject *frame, PyObject *name, P} Object *qualname)
Return value: New reference. frame A S 7|Hto 2 A Z2E AAE tEo] A wtES YTl _ name_
7 qualname_ 2 name 3} qualnameE AR ST} o] 4= frameo 3 F2E S H Ut frame
AAke NULL Y § sy Th
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8.6.12 ZHEIAE B ZHF|

i WA 3704 HA: mhold 37194 BE
PyContextVar W PyContextToken Al PyObject ZAEE A&

// in 3.7.0:
PyContext *PyContext_ New (wvoid);

// in 3.7.1+:
PyObject *PyContext_New (wvoid);

A 8 82 bpo-347628 FZ B4 A L.

WA 3.7 27}
o] oA+ contextvars R ES $ % &8 C API9 o3l xHA| 5] A g o).

PyContext
contextvars.Context AAE et = o AR5 = C FXA.

PyContextVar
contextvars.ContextVar AA|E Yl &= o Al25 = C FZA.

PyContextToken
contextvars.Token AAS JEIY = o] AF_5 = C FEXA.

PyTypeObject PyContext_Type

context & UJEY = 3 A A.
PyTypeObject PyContextVar_Type

AL 2E W5 FL Uehhs & A4
PyTypeObject PyContextToken_Type

AdA2E A4 EZ 32 U= 8 A4,

g A=

int PyContext_CheckExact (PyObject *0)
07} PyContext_Type Bol® &2 EHF UL o NULL O] ofUio]of FUT). o] B4t 4 42T

gt

int PyContextVar_ CheckExact (PyObject *0)
o7} PyContextVar_Type @ old & FHFUTh o NULL O] o ojok FUth o] g At

4Z gk,

int PyContextToken_CheckExact (PyObject *0)
o7} PyContextToken Type @ ol & 25U o NULLO] ofyofof Ut} o] & 4

AzZ3h T
A e A7 Bl T4

L

PyObject *PyContext_New (void)
Return value: New reference. M| - W1 A AE AR S w5 th of & 7} 25t NULLE REH Y o

PyObject *PyContext_Copy (PyObject *ctx)
Return value: New reference. AEH ctx A AE A3 9] ¢ HapR

< g

nl[o

T Ut} o 8 7 2 81 NULL
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PyObject *PyContext_CopyCurrent (void)
Return value: New reference. A ~#¥ = A2 E

ukskgh o,

L
e,
rlo
I
>
re
o
23

Uttt o7 A s E NULLS

int PyContext_Enter (PyObject *ctx)
A 2H =9 A AHMAER rE AAFUTH AT A 02 WL, 7] A -1 NHegh o

int PyContext_Exit (PyObject *ctx)
cix AN AEE W BAFS L o)W AHNAES WA 2H=0) AR AYAER BAFUTH 4T A 02
Wehstar, of 2 Al -1 Wy o

int PyContext_ClearFreeLlist ()
AUAE W4 AR 222 AgUth AAE § 32 45 9B o B4t B4 4T

2~ L2~
AH2E W g

PyObject *PyContextVar_New (const char *name, PyObject *def)
Return value: New reference. Create a new ContextVar object. The name parameter is used for introspection
and debug purposes. The def parameter specifies a default value for the context variable, or NULL for no default.
If an error has occurred, this function returns NULL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
AEAE W49 3 7FAF U 23] 8= F et ol 27 DA -1& RhEetan, 3ol X9 A
glol o el 7} g3k oWl 0.2 W Tk

ks Bt ‘ﬁ"ﬂ AW yalues TAL 71e]7)= AEFE UL AEAE W27 ubAR 2] 9o
W, value= T2 7+ AUt

o default_value, NULL ©] o}UH;

« var®] 7] gk, NULL ©] o H;

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 A0 A& rokenS ¥F3FSE PyContextVar Set () & A9 AElZ A A4 A gtk
o] B A Al 02 WaaaL, ol 2] Al -12 wekgh o,

8.6.13 DateTime ZHA|

ohFst A2t Al ZF A A 7 datet ime BEANA Al-H Ut o] <48 AE-317] Ao, 3l o 3Jr°‘ datetime.
h7} A2~of 235 o] of 814l (Python.h 7} 2 EH8FA] k3ol v«] 'GV‘ AlR), dRtAH o 7 BE 273} T9
dH g pyDateTime IMPORT W|ZEE S & of3Uth Mjmz2=C —?Zxﬂ of th3sl Lo EE t}2 mja=z
o] A} AF-R-5] = static 4 PyDateTimeAPI| @< )

UTC % 2E°ll QA 2517 93t 2 =

PyObject* PyDateTime_TimeZone_UTC
UTCE Y= A AZFELS vsldh )l datetime. timezone.utc &} 28 A Yt}
B A 3.70] &7}

g A AR
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int PyDate_Check (PyObject *ob)
ob7}PyDateTime_DateType ¥ ©] AU PyDateTime_DateTyped AH do|H IS E&F Ut} ob

£ NULL O] ofy o] of i th.

int PyDate_CheckExact (PyObject *ob)
ob7} PyDateTime_DateType ¥ o]l & &85 LT ob+= NULL 0] ofu] o] of ),

int PyDateTime_Check (PyObject *ob)
ob7} PyDateTime_DateTimeType & o] AU PyDateTime_DateTimeTyped A H FojH & =

215 U th ob NULL O] o} of of T}

int PyDateTime_CheckExact (PyObject *ob)
ob7} PyDateTime_DateTimeType & o] 2 E# F 1T} ob= NULL 9| o} o] oF gt T}

int PyTime_Check (PyObject *ob)
ob7}PyDateTime_TimeType @ o] A Y PyDateTime_TimeTypel A B §o|H IS & E T} ob
£ NULL©] o}y o of gt

int PyTime_CheckExact (PyObject *ob)
ob7} PyDateTime_TimeType & o] H & 8] &1 T} obE= NULL©] o}1] o] oF ]t}

int PyDelta_Check (PyObject *ob)
ob7}PyDateTime_DeltaType o] A} PyDateTime_DeltaTyped A H 3oy 28 85U

ob= NULL ] o} of of T

int PyDelta_CheckExact (PyObject *ob)
ob7} PyDateTime_DeltaType % o| ™ 2& £ 2% Uth obe NULL O] of]o] of Fuit).

int PyTZInfo_Check (PyObject *ob)
ob7}PyDateTime_TZInfoType @ o] AU PyDateTime_TZInfoTyped A B ol IS E5H Y
t}. ob= NULL 9] oFL] o] of g},

int PyTZInfo_CheckExact (PyObject *ob)
ob7} PyDateTime_TzInfoType ol & =& F YT} ob+= NULL 9] ofofoF gt}

AA g REs A

PyObject* PyDate_FromDate (int year, int month, int day)
Return value: New reference. A1 3 H d, ¥, 42| datetime.date A E w183}

PyObject* PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second,

int usecond)
Return value: New reference. AR A d, 4, 4, A, &, X D nlo]|T&F 22| datetime.datetime AAE

shEgy o

PyObject* PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute,
int second, int usecond, int fold)
Return value: New reference. AR d, 94, 4, A, &, &, nfo]Z 2% 2 fold9| datetime.datetime
27 wEsh

W7 3.60 71

PyObject* PyTime_FromTime (int hour, int minute, int second, int usecond)

Return value: New reference. A9 A, B, Z W ulo] 3 Z % 9] datetime.time ZAA S ¥+3HgH T}
PyObject* PyTime_FromTimeAndFold (int hour int minute, int second, int usecond, int fold)

Return value: New reference. A/ A E A], &, %, ofo] 2 2 % W fold9] datetime.time AR E ¥F3g ).

WA 3.60 =7}

PyObject* PyDelta_FromDSU (int days, int seconds, int useconds)

Return value: New reference. A1 A H &4, 2 W ulo]3 2 % & YJEIU &= datetime.timedelta AAE
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wEtetuch 27 upo] 22 29} 27} datetime.timedelta Ao Fa) AEH W ol Y=
57} g U,
PyObject* PyTimeZone_FromOffset (PyDateTime_DeltaType* offser)
Return value: New reference. offset QA2 JEFU R &= o] &0 gle T 2 ZAl9] datetime.timezone
A7 & =,
WA 3.7 7}
PyObject* PyTimeZone_FromOffsetAndName (PyDateTime_DeltaType* offser, PyUnicode* name)
Return value: New reference. offset 91 2} 2} tzname name & Z U EU A= 114 2 ZAQ] datetime.
timezone AAE 3 F1th
WA 3.7 7}
Gx AR A D& ZEet= a2, A= HH Z A (78 PyDateTime_DateTime) & 3 &3}
PyDateTime_Date?] QAA®Aojof Tt} Q1A= NULL o] off o] oF 3}, 32 AALSHA] k5 th:
int PyDateTime_GET_YEAR (PyDateTime_Date *0)
ool int 2, d-g whargh o).
int PyDateTime_GET_MONTH (PyDateTime_Date *o)
1o A 127bA] o) int 2, ¥ & Whehgh o
int PyDateTime_GET_DAY (PyDateTime_Date *0)
1o A 317bA] 9] int 2, Y& Whehgh o
A A AR NA BEE FE0= AR, A= A B FHAF £F6Ho] PyDateTime_DateTime 9
Q2B 20 o gLk, 921 NULL o] of1] o] o 5}v], & AAeHA] ek ok
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
0F-E] 237bA1 9 int 2, Al & W& ot
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *o)
0FE 597kA] 9 int &2, -2 WHHe o}
int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *o)
07 597HA1 9 int 2, 2 & Whehgh o}

int PyDateTime_DATE_GET MICROSECOND (PyDateTime_DateTime *0)
0F-E] 9999997} %] o] int &2, ulo] 2 & 2 & WH3Hgh o).

ox,

_H_

int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *o)
Return the fold, as an int from 0 through 1.

WA 3.690] &7}
A ZF AANA DS L= |3 2. A= A B S22 5 £85to] PyDateTime_Time ] A AE Aok
Bt} 91 A= NULL ©] oy o] oF 3t 3-& AAFeHA] S T
int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *o)
05 € 237} 9] intZ, A] & vrsksh o).
int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
0KE 597} 9] int 2, & wksgh o}
int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *o)
02 E] 5971 9] intZ, %S ukskg o},
int PyDateTime_TIME_GET_ MICROSECOND (PyDateTime Time *o0)
02E] 999999 7} 2] ©] int 2, n}o]| 2 & 2 = wl3}3h o},

int PyDateTime_TIME_GET_FOLD (PyDateTime_ Time *o)
Return the fold, as an int from 0 through 1.
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WA 3.600 7}

N7 AR BES 2EeE 22, ARE AR 2HAE EF50] PyDateTine_Deltad] A
o] gt A= NuLL o] ofy ook ol B AANEHA] U Th

int PyDateTime_DELTA_GET_ DAYS (PyDateTime_Delta *0)
-999999999 of] 4] 999999999 7} 2] o] int 2, ¥ = HIEsh ¢}

WA 330 =7}

int PyDateTime DELTA_GET_ SECONDS (PyDateTime_Delta *o)
HE] 86399714 9] int 2, % 42 walsh o}

WA 3.39 F7}

int PyDateTime_DELTA_GET MICROSECONDS (PyDateTime_Delta *0)
0o A1 9999997} 2] 9] int 2, vlo] A= % 4E ukskg o},
WA 3.30 F7}

DB APIE 783+ & HYE St a2

PyObject* PyDateTime_FromTimestamp (PyObject *args)
Return value: New reference. datetime.datetime.fromtimestamp () o] AE3}E= o] 2 &3l A
Z 2 N datetime.datetime AA|E W& 933 o}

PyObject* PyDate_FromTimestamp (PyObject *args)
Return value: New reference. datetime.date.fromtimestamp () o] AE3l= o] A& A HF=Z2=
Ml datetime.date AAE THE 1 WSS T}
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=7\t mro[de|Mojd & A8 =

PI S5 AR Ao Py _Initialize () 45

— 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
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- Py _IsInitialized()

PyMem_GetAllocator ()

- PyObject_GetArenaAllocator ()
- Py_GetBuildInfo()

- Py_GetCompiler()

- Py _GetCopyright ()

Py GetPlatform()
- Py_GetVersion()
- +EeHE:
- Py_DecodeLocale ()
o MR DAt

- PyMem_RawMalloc ()

PyMem_RawRealloc ()
- PyMem_RawCalloc ()

- PyMem RawFree ()

A3 2 4= ry Initialize () Ao &3P ¢ Pl Py _EncodeLocale (), Py _GetPath (),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath(), Py_GetPythonHome (),
Py _GetProgramName () B—J PyEval_InitThreads ().

Ir

Jpol o= e 75w Alofstyl A A 74 W A5 UTh T2 A o R, ojH T S 2
& FAdel s Aleig Y

FA g a7 AAHEY, W FS FH0 AFH A5
Py_BytesWarningFlag

i
—
fru
(0
ox
o
o
o
o)
N
W
<
<
o)
[9)]
5
N
5
.
5
Q
B
e~
Q
Q
it o,
[\®]
fru
i
o
o
i
o

int Py_BytesWarningFlag
bytest bytearray® str, = bytesE int} v & u] A& Lt} 28t 2 AY
@s@ﬂaggﬂﬁuw

bAoAt

int Py_DebugFlag
TEEA7 A 29 AU (JAE7HAE, #Aord g4 &3y,
-d 3} PYTHONDEBUG 37 W42 A A g Urth

int Py_DontWriteBytecodeFlag
00 ohd ko2 BH S, oML 22 BES JEE T uf .pyc FUAL 21 5A gyt

-B A3 PYTHONDONTWRITEBYTECODE 3+ ¥i4=2 A Atk

int Py_FrozenFlag
Py GetPath()olA & AA F2E A off o] WA A& FAISHA] k<5 th

_freeze_importlib®} frozenmain Z 2 I oA AFLSt= 7)< S 2Tk
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int Py_ HashRandomizationFlag
PYTHONHASHSEED £+ W7} Hlo] Q1A ¢k BAE & AW 12 44
9o} ulw A A= 2735 ok

ZY17}00] o}, PYTHONHASHSEED 3

int Py_IgnoreEnvironmentFlag
5174 W4 (o] & S o] PYTHONPATHS} PYTHONHOME) S F-A]

AA4E + e B PYTHON* 7

ESh-T §H O R 4R

int Py_ InspectFlag
2THEZHA A JAAE ,sys.stdinZ} EHu|d & Ho]x] grrjgte
2THEY P S AP
-1 A3 PYTHONINSPECT 2

int Py_InteractiveFlag
—igHdoz ARE L}
int Py_IsolatedFlag
A2 REg dolig AUt 42 =X sys.paths 2T HES Y H 2 X AHEAL] site-
packages B 9 B 2] &= &£ 3HshA] ok5 Ut

1oz ARF UL

W 3400 F71.

int Py_LegacyWindowsFSEncodingFlag
Se27k00] of W, 9k Al2H AT of] UTF-8 131 th4l mbes AR
d

AFA) S &2 PEP 5292 2SN 2

e AES.
R

WindowsConsoleIO Al i0.FileIOE

int Py_LegacyWindowsStdioFlag
AdE A 12 433 h

Ze)17b00] o, sys BE AELLS 95
PYTHONLEGACYWINDOWSSTDIO 37 W7l Hlo] A ke &
ZpA 8 W82 PEP 5282 24 Al L.
7HEA AR
int Py_NoSiteFlag
THEE = sys.path®] Ao E S5 4 Q] 222

B Esite YEZEQ} oo 5 .
HAHeE JEE FuE oeld 2L B LA (224

sited 5t ¥ site.main() <
TESAHAL).
-sgHAez AFgYrh
int Py_NoUserSiteDirectory
18 < site-packages %% sys.pathol F718H4) gruin
PYTHONNOUSERSITE 37 W42 A g Uth

_S‘ﬂ'_l %/‘\j) lﬂi

int Py_OptimizeFlag
-0 %A} PYTHONOPTIMIZE &7 -2 AAHYUth
int Py_QuietFlag
24 WA WA A E ZAEHA] sy Th

3y REAE A
—g&HAoz AR YL

B A 3.20] F7}.

Fe v A T 8 ol
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int Py_UnbufferedStdioFlag

stdout 7} stderr 2 E &S ¥ 5 & | A| == A Tt
-u 343 PYTHONUNBUFFERED 37 W42 AAE Yt

int Py_VerboseFlag

Ego] 2713kd ujuirh, =g HA @It HWZ =
aAY 2o, RS A4S o) AAE = 7 ool o
el i AR E A FFch

&

-v 343} PYTHONVERBOSE 37 42 A A= Ut}

9.3 CIE{=2|E| x7|5Ie} ulo|Da|A|o|M

void Py_Initialize ()

sFold SIE| 2 2 B 8 27 3Fgh ok, shol 92 W 4ok 3-8 =2 T30 AL, THE Tho] W/C API 34
E AH&SE7] Aol EEsf of U th 2 7HA] ol 9= vhold 27]3F AE FERSH Al L.

ojAL Z2=H EQ H o] E(sys.modules)S £7]|3}3}1, 7|9 25 builtins, __main__ @ sys
EUEYTH ESLEE AN AZ(sys.path)E 271U} sys.argve AA A 54Ut} o) &
AMA & PySys_SetArgvEx () & AHESIAHAI L. (Py_FinalizeEx () & WA E&3HA] ¢il) F
AR 2 S E6HH oA A= o614 kU th vk ghol glssyth 27130l Asfstd X8 A < o2 Y
.

3 A=A, £2€ REZ 0_TEXT A 0_BINARYEZ WA FUT C HEFY L A&t 2<9
H] gho] A Aol = J 2w Yt

void Py_InitializeEx (int initsigs)

o] S initsigs 7} 10 Py _Initialize () A8 25Ut initsigs7F 00|, Al 28] 7]19] 7]
31 555 AYH =, sto| Mol dd o /8 5 Asyth

intPy_IsInitialized()

tolx AH Z e H 7t 2713 1o ¥ (0] obd)= whehetar, 218 A] oo™ A A (0)= vHEHU T
Py FinalizeEx () 7} 329" &, Py Initialize()7FTHAl & Utk

i)
i)
R=)
N
N
Y
N
tlo
Z
rit

off

intPy_FinalizeEx ()

Py Initialize ()%} T< 3}o]#/C APl &4 Aol 93] =3 ZE =73}
Py Initialize()o] thet ufA g & o] & WE o] H A, o} & 2HA| = ] ¢ =z
2| E] (o}l Py _NewInterpreter ()& ZZRIAHA ) E AATULE o]H oz, o Sl
Hzg g7t &933 2E 22 2 AT UY. (BA py_Tnitialize () S BA] TEFA ¥1) F

&

2
By
i_;
et
v
>
>
L)
o,
B

oba whol W g oA &S 4L 4 dsyth Aoz 2
Hold JHZEE REW S8 2R 1YWL DLLE AR E 517] Ao] soj4lo] HIH LE W2 S
AABL AL 5 AEUTh S8 Z IR A MR F4E R TR ALAE & Z2IAL

Z2517] Aol ol Mol A BB B E w22 S ST A4S A
=)
H

21
Utk o] 2 14 53 A (

W18k F0) AHg: BEY RET AR 51 = 499 £ A2 5 del ()
MAL)7 T AR (RFEE Y BE O£ Wl A 5 dEUTh ol dely zEd FH0R
2ER 34 BES AR H4 guth st ezt B e £gke] Wmel s A A
UGS 5 AFUT S BASE, B FAN Q). AR e 28 Fxo| Folglt v w3
A=A k5T B BEe] 2T AR wwel s AAHA F 5 dEUTh AR FFL 279
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Zg2O%Wo| Py Initialize ()}

01z} ¢l o] ZHAF o] Wl E cpython._PySys_ClearAuditHooks & A AU T
B A 3.60] F7}.

void Py_Finalize ()

oI AL Py_Finalizerx () ol WAT S5 & e g FASE MAY Uk

rlr

9.4 T=EMA A Of7H Ha

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)
o] = (EEJTHYH) Py_Tnitialize () Ao &3 oF T YT} str.encode () ol AL} 22 9] n)
2, BZ100) A8 AT Y o) HelE APk
PYTHONIOENCODING k2 A A 2] (overrides) 311, 73 W47} 25314 &2 wl] Y% (embedding) T =
7HO 92 5L Aol @ 5 9= Pk
encoding A/ errors= PYTHONIOENCODING W/FE+= 7| E7H(THE A A o vl o5 Y th S AF8-317]
el NuLL D 4 AF Y Th
sys.stderr< o] (& t}2) A A 3} A 9l o] &4 “backslashreplace” ol 2] 2] 8] 7] & A&l -] 51
AL
Py FinalizeEx ()7} E&H W, ol &4 py Initialize ()o] 3t E& T &0 TS v %] 7] §
3] ThA] 525 of of BTk
3F 8t 02 WHEstaL, ol 2] A] (ol & &0l JdEZ 27} oln] 27]3ld & &) 0] otd k< whgt
Yt
WA 340] 7}

void Py_SetProgramName (const wchar_t *name)
(ZEHYW) o) B Py _Initialize ()7 ASFLE TEH 7] Ao &
oA 2 1A main() F5ol HHeargv(0] AR e e FUT (o] = £X

o] qul

B2 g ol AR g Utk 7182 "python' YUt AAE 22 7 4 L
AR A de A AFa 008 Zhe 9ol = EAE S 7He] Aok P th sholx QE 2z H
FEE ol ALY WSS WA dF U

Hhol E At & T 29 3to] wehar_* £A2g @£l Py_Decodelocale ()& AHEFYTh

wchar* Py_GetProgramName ()
Py SetProgramName () &2 AAH 2213 o] Folu 7|2 g< Mgyt vatd FAd & A 4
AFALE 7 AUt TEAE g2 A=

wchar_t* Py_GetPrefix ()
AXE ZHEF SHA Lol st prefix & REU T o] A2 Py_SetProgramName () &2 A4
=29 olE7 AR B W4 oje) HHT AL B AT o & Sol, =21 o £o
'/usr/local/bin/python’' ] ™|, prefix= ' /usr/local' YUt} ¥I3tE B9 2 A A AFAE
AU S22 32 TN s FF U ol & A4 5 Makefile ] prefix W2t E
Al configure 2T HE 9 ——prefix QAo 3| Fa ) o] ZE2 Tto] W F =0 A sys.prefix @
AEF 5 Aot FH 2o AT FB AU TS BEE BN L.

wchar_t* Py_GetExecPrefix ()
AAH ZAE-TEA spd ol tf gt exec-prefixE WU TH o] A& py_SetProgramName () &2 A
A 2229 o B3} A% B Mo ole] Hekeh 7 42 Fa SAH T, oS Bol 2218 o 5o
'/usr/local/bin/python' o] |, exec-prefix= ' /usr/local' YUt} WstE EXFL A A A%

[kl

o
>
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S 7H] AUt L&A @ T A dFuth ol A S $£F Makefile | exec_prefix
tﬂ’\i’»]-‘ﬂ] = Al configure éﬂ%}E«] ——exec-prefix 91z} OH‘"J'?Q'H t} o] FH2 Jol A T oA
sys.exec_prefix® ARE T F JFUT AR F& Yt

vl 73 exec-prefix= ZWNE 54 L (71 A® LT T 17 F/}Ol By E)ol g2 gy e Eg
A X2 uf prefix &} thE U Th LRE A X of A, e%i 42 992 /usr/local/plat A/ H Eg]o
AAE 1 ERE 5HA 392 /usr/localol AAE ¢ 01{;141;]—

AdtA o 2 LA, ZRNEFL ol aZEY A AEFF 91 289Ut o & £°] Solaris 2.x &%
AAE A3t Spare 7| A2 T2 SREFLZ THF3FA| T, Solaris 2.x & A &Y 3F+= Intel 7] A= tf=
ZPZoH, g5 25 A3t Intel 71 A= = of 2 “E“%?J‘Ji‘r e EF AAY N2 OE F
MATE dutrd oz g2 ZPZS A FYULE ¥ Y2 29 AA= r/‘rE °]°]57]?J‘4r4’ o] 23k
Al 2~Elo] A 2] A ko] v F th2 7] ul) 2ol prefix 2} exec-prefix = 2] v] 7} glo ], JTX}%‘E AAE Ytk
AL spolH vpolE I = 34 ZHEF SHZH L FAAL (28U ol AL =
AHEE dhol W W Aol = F45 A AU TH).

Al 2~d #HE A= /us r/local/plat S ZF 2P &) o= ﬁJr,:,j N2Elo 7 AJL3ldA SeE
7ol /usr/local S FH3I% mountb]-automount Z23WE A= YHES & AJ YL

wchar_t* Py_GetProgramFullPath ()
Sold A 3Ue AA Zzad oBL WBFULD; AL xz
Py _SetProgramName () 22 AAFAUTH oA 7| & &2 =
Ut v 292 Z A 7‘1”" £ 7He AUtk $2 A= 3 A8 FE Y o
glo] M FEoA] sys.executable @ AFES 4 5T}

wchar_t* Py_GetPath ()
e EE A4 4sg Bag o Ae nead o8
FUthst Q% 27 Weo A ALg o wdE 2AQe FAE 544 Fe2 20 A
g eel o §0 2 AR TEAE §929 Mac 0 Xl AE 11, Aol A: 5 gk
g BA Qe A 24 ieﬂﬂ¢WﬂEsﬂ%&%#@ﬂﬁ%%%HGEMESW4HW%
Aez el A2 A] o] gro 2 27|t E Ut RS 2E8t7] Y3t A4 A2 & HAsH7] A& Uz ol

FAT S AsUH (282 e 28A FU.
void Py_SetPath (const wchar_t *)

7NNERE AM AEZE HAAGYLE o) &4V Py Initialize () o)A TEF W, Py _GetPath ()&
7] 5 @Aﬂ 74;% AAVSA] F 1 Al Al 2E AZE AL o]= RE R EQ 9 AE A I

|
sV
=
o,
fru

(19 py_SetProgramName () & & A

o

Gt 3 22 Idel o) WAE A5 FEUT. 42 74 8ok FAE F54 720 £
(ol e, A Pol A 1y = T2 oF gyt

I3}l sys.executableo] Z2 1 AX AR (Py_GetProgramFullPath() & JFRSAAL)E
AAE 1 sys.prefix®} sys.exec_prefix7} HJAEE YT} Py Il’lltlal ze ()& 5 E3H
FHeET ol 2AtE AL BEANA Do Al

Hpol E A E 2 YR Yt wehar * BAEE @ Py _DecodelLocale ()& AHEFU T

Az QAL YRAoR BAR R, 550 HRE T 524/ AL AAT 4+ sk
HA38NA HA: oAl Z2aW o] E Al 2273 AR FZ7} sys.executableo] AFEH YT

const char* Py_GetVersion ()
o] sto] A A ZeH o WA Wt YT o] AL 4 22 AL YU

"3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]"

A A o (R AA 25 o] s EA7EA) = EA spol M v JUeh A Al A= v e 7529
FHAS R A YT e 2AE2 A AFaE 7 AUt £k e s
HUth o] g2 o)A T =X sys.version Q& AFSE 5 QlFUTh

const char* Py_GetPlatform ()
AR SHAEZY SHF AEAE SR UTE fFY20A, o] AL < AAY “FAA A o] F

[t
o

=2
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—T“*El ‘31 AR A, 2 F ol 08 HE 5 YT ol & 91, SunOS 5.x 23115 SF= Solaris
2.x2] A%, g2 'sunos5' YU TH Mac OS X0 A&, "darwin' Utk A=A =, 'win' Yyt
NehE Z2E 2 A A AFAE 7H A ULh &34 3 sAAAE tF Yk o] 2 Fo|H T =
oA sys.platforml & A& 4 Q5 U Th

const char* Py_GetCopyright ()
AR spol M W Aol 3t A A&d FAE S AU A E =
'"Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'
e A2 A A AFALE VMR AUTE 22k e A S E U o] g2 Tteld =
oA sys.copyright 2 AH&& 5 dFYTh

const char* Py_GetCompiler ()
A7) shol A M AS WESHE vl A8 E At el HA

m{m
2
i

T A Rk o, o & S

"[GCC 2.7.2.2]"

HhetE FAE S A AFAE 7T ?’HD}; TEAE G FAMNAE FEULY o] 2 ol I=
oA W sys. ver51on4 —‘f‘«i AzH Yl

const char* Py_GetBuildInfo ()
A7) shol W AE| el E AamAe) AldA WU e G gl Al Zbol thE M E wEF T, o 2
=

"#67, Aug 1 1997, 22:34:28"

Ll -rx}oaﬂ% AR AZAE 7 AU 238 @2 s 388A = FFUth o] g2 stojH F =
oA M4 sys.version? dF 2 AFH YT}

void PySys_SetArgvEx (int argc, wchar t**argv int updatepath)
arge X argv ol 713}3]]/\1 sys.argvs AABUTE o] ] WA T2 199 nain() B4
AT} G AEFA B, A WA 3FE o] slo] M ol m 2| B2 T AE s A 5do] ol e A=
}dE= xlz*ﬂc‘]: SHp xpo] Aol Y& UTh AT AT E I} gigtﬁ,argv,] 2 MR = o m
g9 4 95 Uth o) @47 sys.argy 27|13kl AS|BHH, Py FatalBError () S }%—fs}oq 29
25 BAIFYTH
updatepath 7} 0 © ¥, o 7] 742 7} o] 7} k= 25 4 Ut updatepath 7} 00] ob U W, Tp+= o
&S wet SyS.path 2= R FU T}

. 71E ~AYES o) Eol argv[0] 22 AW, AAHET e PAH e Ae) A=} sys.
path 2ol %7} o,

e A o (F, arge”7F 0] A argv (0] o] 7] & 3t o] &E& 78] 7] A &2 W), sys.path
2ol 1 EA o] 2o ek, o= B 9 AT el (. ) E Foll S/ A5 Boa] o

Hhol E FAE S YA Q8] wehar_* A8 A+l Py_DecodelLocale ()& AHEFU T

(e

e ot
O (M i

H3 GU AYE A 3l SAS2 Folu A el E AL B8 22IUE 0
updatepath @ A E3}11, Y3t= & sys.pathE: 222 PASHE Aol 254
7!]—23]./\1}\]

au
@
<
o
[\)
el
3
% 1
U1
\O
OO

3.1.3 o] Mo M, Pysys_ SetArgv{)% 523 % A HA sys.path 84F F5 22 A A3}

2o FE AL 2 9=t} o = oiu}ﬁ%/\}:%:‘}oﬂ:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

WA 3.1.39 F7%
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void PySys_ SetArgv (int argc, wechar_t **argv)
o] 34+ python A HZPE 7 12 AFAFHA &= 3 uwpdatepath 7} 12 A A =
PySys_SetArngx (A" 2Egdeh

Hpol E £AtE S t A Y 8to] wehar_* £AHE S @£ Py_DecodeLocale ()& AH§ Y th
WA 3400 A WA updatepath 312 -1 9l W ohE U Th
void Py_SetPythonHome (const wchar_t *home)

712« gEHe, & 2% gold golB g AAE AFFYTh AA ALY v+
PYTHONHOME & X3} A L.

A Z2 1Y S AYP3t= T Lo A A e AHA Z%%‘i o Y= 002 Eys= AES
7}31?401:3‘141:}. slol A Qe Z2E 9 T = % o] A 74 W82 WA THA] %}GHD}

Hhol £ 24492 YR ste] wehar * BALL &

rr

t] Py_DecodeLocale ()& AF&g Yt}

w_char* Py_GetPythonHome ()
7B «“E” Zpy SetPythonHome () o that o] A T & oA A3 gholy A A= I t}dE PYTHONHOME
37 H49] S drEsh o

9.5 A= AEef}l M QIEZ2|E &

sold AE T El T oA E 2el= A ASTh BhE AU ol 2aYE AUt A4,

shol A AA o HASHA AM 237] Ao BA LA =7 Hg o s A9 QE = £ 5L GlLo 2L

Bl Ao Zo] YU  glole, /48 4Ue AN AL O A= zeadol M BAE od >

DUtk ol 8 5ol F AH =S EA G 2L AA) Bx A2 FAAA Y, FE A5 F Wol obdl B
AN

2 =tk glo] A AR o A ZF3 A Y kel H/C API g4~
| A S 2slr] Y8l JdEzelEH e 7)1 dog2 A e A Y
setswitchinterval () & X *}/\ AlR). B2 3d 7y 279 22 IR A QA EZ 7 /0 A At b5
A=A BR, 15L& go] A /\31]‘:7]' /“3“ 2 5 JdsuTh

vlo]| W QB Z 8| ]+ PyThreadState 2= ol B 2 A Yol 29 = ¥ 2 7] (bookkeeping) A X & X &3+

Uttt dA) pyThreadState & 718l 7] = st A9 4= A5 YtT}: PyThreadState_Get () 2 AFE3}
o &+ JdsYth

Ol—‘

9.5.1 &%z I = 0f|A GIL 3HA|5}7|
3}

FIEE TSR 22 0GR F2E FHo] 9

)

Yok

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 TS AnA o]0 A o] B The2}5}7] S5 B o) M=} 2 A Itk

rd

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py _BEGIN_ALLOW_THREADS Wl a &+ A &
Py END_ALLOW_THREADS WA 2+ £
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99 B2 e rhg mEE Pk

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

o) B4E A% AL et AaUth A9 Qe melE Sof AR| 2= Ao Bt £
o AL F U th 2 HASIL 2ol = AEE A GG, o] A5 7] Aol AR 2= Je) EolHE 1A}

@%4%4@&Aﬂtﬂﬂaﬂﬂg 7] w1 1 o,

s A2 U0 B4 TEL GILS D225k b AukA ol ALg Abe o] A e, v 2.2 v 38 B 45 ot
FE o} k5 8h F49) 2ol Fhol A Aol AN AT Dot gl 47 A A4 527 AolE §8T
& %Yt o2 Sol, B 21ib% hashlib BEL U E 2 53171 ol 4w GILL 8141 g o)

9.5.2 mlO|MO| BHEX| 42 A=

ZAg vlo] W API(7}3 threading RE)E AR 3lo] 2g =2 whEd, A= A7 A5 o2 A4 g
el FAE ZE=7F SukE U T :La%ur 2 E7FCoA TrEA A uf (o] & £ AHAl 28 = FE 750l
A& A4} erol B gof o al), GILS E3tA 9al, 152 s 28 = e 725 %i%\% =3
Yot A oA stol M T EF T EF)oF 51 H (T A AF A LA} eho] B
o dRE7FHUH, WA A= *ﬂ AE TRE U&‘éow °1E1 fﬂEMl o] & 3
3 535tal, npA o & 5ol A/C API AHE-& Al 2Het7] Aol 28 = e ZAEHE A %‘EHD} ﬂiﬂ
9= A ZAEHE WA, GILS A 8 th, npA|2to 2 A = A 2k S 2 E sl A8l oF T4 q,

PyGILState Ensure ()@ PyGILState_Release() T4+v 99 RE ZFYS AEoz2 =33t C
2 Eo A ol M-S T ETh= dHEA Y AT = R EsUth

PyGILState_ STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction () ;
/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

PyGILState_* () &4+ (Py_Initialize () 93] AHs o2 w503 A e = 2l E it O‘D]'—L
74 8ol G2l BN L. Fo] W 2} o ZEHE BEE= AL N YFA W (Py Newlnterpreter ()&
AFL S A, T 01E1ua]E13}PyGILState * () APIZS %?}6}% A2 245 A G5t
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9.5.3 fork()Oll CHS 2| AlSt

2 =) s = oHOkffEEE EF8FHF2Crork() TE A 22 FAYYTH fork () E AHS3H=
o 532 <] AlAE“OM =, TN A7 EAT Fof| 235 AP A= AT UL ol & A of
3l= " 7} CPython HEFY o] A ZH BE AE] B5Fo 7428 9 332 njH Y

“BA” 28 S o} gtk AP & ThE AH S} G
Aol WA 02 A3 % & 9533 gl SAsH os. .
#2] 2] £ lock-objects & A1 2 3 g ch. o] 4 € 3 S R e e A
A A5 okg}% Z7}(1] 5ol W) 2L vlo]Mof| & H ] FH5UYTh pthread_atfork () & 22
ARE SRl 22 2o T3 oF 6]"4‘3} =3 vl oA WAL o, os. fork () & S84 ¢ 4
A fork () & £E5HW (2] sho] 0 2 AT AL Shol AL TE M), £ o] Fol AekAE 2 =7}
B 5 ol o] Wl % & Sujol i) 3tk g7} g S Sl £y0s Arterrork Child ()
AR 52 ALANT AW, FA T 5 Y AL Py UL

A

1 2 =3k CPython®] HEFY ALEN 7} os . fork () & upz7tA] 2 & A 314

BE RE 2qE ARt AL £

e oo &g JuFUth o] AL A AH Z | &} th2 R E PyinterpreterState 7“7<ﬂ°ﬂ £ot=
T2 B E pyThreadState A& Fold g Aol A st AS Yot o] A3} “v ” QA E Z 2] E 9
E53t E4 2= 8|, fork () & CPython Ao ©EFQlo] A 271314 Az 2 H Y “HA” A =of A7k
FEHooFFUTE F T Q= exec() 7L T SA TEH = A+ th

e C g BES AYSA Y shol A AB mel B E R ) b AN 0 2 AL & B3 84k

PyInterpreterState
o) A8 FRE 2] Y 2d =7} FHohE A E iU 2L ez E o) ke 2dEe
2E B9k E hA OE R FEL BRI of FRAE 2/ WHsk fe .
OE dHze ol £ A Es AR VbR v, dd B VeA 5 22 2L FHE
A el stals, ﬂwﬂ” oFFALE FREA Utk A9 dE=ZEH 52 ¥ AF =z H o &)
A=A ol A ol & 28 =04 FFHYth

PyThreadState
o AR 72w 2d =0 AuE Ui Ut §A T4 vlolE] WalE o] Ad=e) e zeg

A E 7}8] 7] = interp(PyInterpreterState *) ?J [Bh=

void PyEval_InitThreads ()
Initialize and acquire the global interpreter lock. It should be called in the main thread before creating a second
thread or engaging in any other thread operations such as PyEval_ReleaseThread (tstate). It is not
needed before calling PyEval_SaveThread () or PyEval RestoreThread ().

This is a no-op when called for a second time.
WA 3TN WA o] T oA Py_Initialize ()ol 3l TEF A, JHELHEIF EE2T
27 gsuh
WA 32004 WA o] @4 B Py _Initialize() Ao & 5 glsUth
int PyEval_ThreadsInitialized()
PyEval_ InitThreads ()7} E&FH QS ™,00] ofd kS ¥beghy ). o] ¥4+ GILS B F3}X] 93
TETF YA, Gdd 2HEE AP ] 5 API TS L 3 95 ol A = JdHUTh
WA 3T HA: GILL oA py_Tnitialize ()l 93l Z7|3H Yt
PyThreadState* PyEval_SaveThread ( )
(FFEtd) A9 JdHZ 2 H 52 fiAst 28 = AElE NULLE A A8, o] 2= A

(ULLo] obd U Th & M o Zo] Bt ol A TR, AR Ad =7} 22 85 qo]of P
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void PyEval_RestoreThread (PyThreadState *tstate)
(5 lthe) Ao E 2 E 2L 5ok A= A S NULLo] ofu] o] of Shc stare 2 A4 T T,
Sol SO AL, 8 A=} o|S 514 ehsroloF Huleh 1A oho m wak el o} BT
U,

s depelol steldelAold @ uf 2d =l of 48 SEHY, 295 ol oo e
o A4 ghokrlete 2e = st FRP Uk UA o 432 ¥ _py TsFinalizing() °|t}
sys.is finalizing() & AHg3to] o 48 1] S1E el B 7 shol B el Al o] 4 5]
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PyThreadState* PyThreadState_Get ()
A 2= RS vEU S Ao B 22y 52 Hadfof duth FA) A= el 7hNuLL ol |
SR8 AL AT A 58 AN E S8 B R e,

PyThreadState* PyThreadState_Swap (Py ThieadSrate *tstate)
A 2d = FElE AR sstaeWULL D 5 PFUH 7 AlFote 28 = Aejet 29 =3yt A9
AE melE) £& 1 g ook shul shAIH A e Lo

e et 2dE 2 ARAE A S, AR Az E e T35 A g5k

PyGILState_STATE PyGILState_Ensure ()
AR 2 =7t golHe] A dejv A JAH =z e S AA glo] sto] W CAPIE T XHU}
T PE=x] ottt o] AL 7+ i%o] PyGILState Release ()] 3t &7 S o] F= 3l 248
C°ﬂ/\1 gt B A W 2EE 5 g Utk dRbH o2, A & AE) 7} Release() 7 O W e R
== 6J‘PyGILState_Ensure ()&} PyGILState_Release () @& 7rof th2 A8 = A& APIE
/\} &4 Q& Uth o & £9], Py_BEGIN_ALLOW_THREADSS} Py END_ALLOW_THREADS WA Z 9]

A QA A 5 FH YT

W Gk pyGILState Ensure () 7F EEH = W8] 28 = AdEjof tigt EFH S <A S o], 3}
oM o] 22 AE Y= ste W PyGILState Release()i %E]O%O‘FE}QD} A EZ0] 3§
HEgE, ol AEES T T AT 141’4— PyGILState Ensure ()] Bt ZF 11 T &L A} 9

PyGILState_Release ()ol 3 T &S 93] &S A &3l oF gt}
T4oh R ), A 2= GILE B RST Qo) ol d TES 52 4 Ak Ash

A A9l ol e Yuith.
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void PyGILState_Release (PyGILState_STATE)
oMo E st RE XYL AT ULE o] TF T o, oW AEl =8l PyGILState Ensure ()
& oA} 7V“141:]— (2} gutA o 2 o] A& S E X0 Al L8] 2] R| ¢kolA], GILState APIS A&
.

PyGILState_Ensure()o] Y3 BRE TEL 28 ~Ag ToA PyGILState Release () that &
342 ol FH ok Py th
PyThreadState* PyGILState_GetThisThreadState ()
o] AH T AR A = AEE 1A S Utk A A~ g = oA GILState API 7} AF2-5] #] €49k W NULL
L uk3st 5 9l W 9 AF Eo A A5 AF E AHE] & = (auto-thread-state call) ©] 53 ) X k&
Ao, vel 2l ol g A ol 23 el = A7k A2 o] FOI TN L. o] AL 2 £ Sul/AT
S5 Th
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int PyGILState_Check ()

QA ~E S GILE HAohT 9OoH 18 WaHY 194 OW 0% WBFUT. o FoE oFF
iy e g oA 553 5 5 Utk sholA A= AE 7 27385 9 EA) GILS 2731
S1g a1 & AT o] AL T2 wou/AT G4t ol F o] B9 Ag2E ) v el
T Pl N FET 5 Y, Gllol FA Aok AL UW 24/ AAD HAL SAA
284 gon A BAHES 4 deih
B A 3.40 =7}

O fazs et o g o3 Au 2 glo] A Ut Sto]xl A w3z oA AHE ol & FHo A 2.

Py BEGIN_ALLOW_THREADS
olwlZ 2+ { PyThreadState *_save; _save = PyEval_SaveThread(); Z=E Ut o

= 523712850 Yo FoNAL; FlwE2 = Py END_ALLOW THREADS UHE’- 9} %_Ii]*sﬁ of
Pt o] via 2o thek 2P S W82 A E FRIAAL

Py END_ALLOW_THREADS
o] |7 2 = PyEval_RestoreThread(_save); }E ZFIH UL 2= 52357 285 o] 929
F Al L; o)A Py BEGIN _ALLOW_THREADS Wl 22 8} U X8| of gt} o] v = 2 of tf 3k =}A| 3k
HE2 9 E A aA 2.

=

Py_BLOCK_THREADS
o] "] 3 & = PyEval_RestoreThread(_save); &
Py_END_ALLOW_THREADSS} 553Ut}

FEUY: B 227 9=

ol

Py_UNBLOCK_THREADS
o] ]2 2+ _save = PyEval_SaveThread(); & 3ZHUth & T35 W Aldo] gle
Py _BEGIN_ALLOW_THREADSS} 53T},

API

©
o
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>
3
A

08 4L RE py Tnitialize () o]Z o] S5 o] of T}
WMA 3TN HA: Py _Initialize()E oA GILE 27|33 ).

Pylnter, preterState* PyInterpreterState_New ()
A ezl e Ae AxE wEUc. A dgzee =

522 AshsloFolE HA T 5 A5y ok

o1z} glo] ZFAL o] E cpython.PyInterpreterState_NewsS WA Yt}

o
a

tjo
el

Hgd

void PyInterpreterState_Clear (PylnterpreterState *interp)

AejzelE AE AR BE JRE ALFFUTE A AEZeE 2L WA oF T
A7

03“:.

Q1 2} glo] ZFA} o] Wl E cpython.PyInterpreterState_ClearS W

void PyInterpreterState_Delete (PylnterpreterState *interp)

Aejz e e AAE S FUth G A=z E F & 28 glsyth Az E AE+=
PyInterpreterState_Clear ()o] i3t old T& =2 XH’%_-i E] Sl ojok gt

PyThreadState* PyThreadState_New ( PylnterpreterState *interp)
Fol7l B m el Ao Sk Al 2= AE) AR S BEUT Aol Qe zE 5L g Ua s
QA o] Fol e B2 A dsbslof E BT+ A5

void PyThreadState_Clear (PyThreadState *tstate)
28 E AAe RE AEE LAY A JdB =B 55 HAfsfof

void PyThreadState_Delete (PyThreadState *tstate)
s gE AAE AU Ao dEzeE 2L Ha¥ B2 Qe A= dHs
PyThreadState Clear ()] tgt o] A TEZ A= glofoF Tt}
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PY_INT64_T PyInterpreterState_GetID (PylnterpreterState *interp)
Azl ¥ o A IDE WHUTh 23 A sh=tl ol 2 7F 2y sk —1 0] Whke 3 of 2 7 A H U o

WA 3.7 F7h

PyObject* PyInterpreterState_GetDict (Pylnter, prererState *interp)
QB el e ol B 7} ARE 4 gt 9 U S MEFTh o] $457NULLS WS o 9]
S SR 52 AR AE 2 e EY U4 82 VR 5 Tk A8 of g o
o] AL o] olE =l e AE] AHE AAsE t AL oF 5l PyModule GetState () S thAl
3t Aol ohg Ytk
B A 3.8 &7}

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference. 8-7+0] 28 = A EH ARE AAE 2 9= g g E uskshyc) zt
g2 ezl oll A S A RS e ol LS 1% 715 ARS oF Tt Al el AeE AT
o o] FrE TEHE FUTh o] 47 NULLE BESHEHY, ol 9 & B E1A) ¢kl S E A
dl= Ao & A 4 ok AR E oF Tk,

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
2 =X HlE 7| A o7 9 E BB A UL id AAbe t ’\Eﬂ o 2= idIYUH; exes T
Al o9 AA AUt o] e excoll thE o | FxE A4 FsUth 8 285 B‘Zlﬁ}ﬂi 3,
o/ B3 A C 343 2 oF T OILE HA T AR 5250k o) 98 2d = 4
R Th AuH 02 1o] A v 22 = id§ 24 £5H8 00] Hyth exesbNULL O] W, 2 #] = o
sl AR < ‘ﬂlﬂﬂ(;ﬁ/}“ﬂ) A AU o] 2L o & oA s

WA 3704 HA: id v} 7] H42] & o] longoA] unsigned longl 2 HAEJASY T}

void PyEval_AcquireThread (PyThreadState *tstate)
Acquire the global interpreter lock and set the current thread state to #state, which should not be NULL. The lock
must have been created earlier. If this thread already has the lock, deadlock ensues.
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Fa: dgrdo] gtojd A o] 2 ufj A oA o] F4E SESHH, Ad =T Stol R & vk
o R A kTl EtE éEﬂEﬂ- ZIULh QA =8 E ]?‘F}E:]Ui _Py_IsFinalizing() °]4
sys.is_finalizing() & AF&3}o] o] §4E T E317] Aol A zZelE 7} slold gl A o] A 511

S=A) Beld 4 A5 UTh

WA 384 4 W A: PyEval_RestoreThread(), Py END_ALLOW_THREADS() %
PyGILState Ensure ()8t QH#FHEE Ao, g Z 2 g7} ol d A o] A 3= 5
TEHE A ¥ =8 FETYLL
PyEval RestoreThread () (AEE7F 2718454 ke Mz G4 A48T 5 9t 152 3
S ey,

void PyEval_ReleaseThread (PyThreadState *tstate)
B A A ENLLE A5 A e m ey S8 AT, e o do] S oA
shal @A) A =7F Hofaf of kU T NULL ©] oY of of S} tstate 1 A= H 28 = A E el
A et vk AR UTE— 282 o, B A o7 K 143}.
PyBval_SaveThread(): (SEIE7F 271815 2] e A9o) 23 G4 A}
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void PyEval_AcquireLock ()
A ezl e 28BSk 22 ol Ao vHEol Fojok Stk o] 2d o] ojn] o glow,

2 AV 7} 9kl ) o).

HAd 328H #HA: o T A 2dE=E AHE ABASA AFYrh o Al
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Fa: "Erlo] stold Aol d E ] A= ol A o] F4E i%‘
o] A A ot Bt CEﬂEﬂ%—E%‘/]E}- A=A ek
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Di _Py_IsFinalizing() o|4

of B =2 E 7} gejd Aol d H 1

_u_,—r‘

B A 389 A WHA: PyEval_RestoreThread(), Py_END_ALLOW_THREADS() %
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void PyEval_! ReleaseLock ()
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PyEval_ReleaseThread()E AH&3H] Al L

9.6 ME ClE{=Z2|E| X

:“.:

Y A, G stold Iz H v WS ZdUThel, 22 22 AlA, o/ W 22 Ag = A of
=8 JdEZ g HE wEolok st A9t st AR °1E1—31Ei%l‘3‘7ﬂ g AEE T
“w 1”7 Az H = HEtY o] 27]3E o vrEol A= A ‘ﬂWH THz 2Bl YUth 52 Z2 A
e stola e zel Qe Hu A= Slelo} gel, wl ABze Bt AT A2l % 2L 1R
v
ol

Zes A A4S 24U T Aetd 273 59 492 B 0H o2 ALk ol
o] <9l A QE = ﬂEi?jb]\:]- PyInterpreterState _Main () 4w 172 Areof tf3t &

ukgkghu o,

PyThreadState_Swap () 345 AF&3Fo] A B g Z g g 7ho] A3e 4= 5 Uth o2 45 AH-&5}o]

BE D 3 @ 5 AUk

PyThreadState* Py_NewInterpreter ()
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O] AL QB Z BB 7} Py_FinalizeEx () Py _Initialize ()& TE&3}o] &A3F] thA] 27]
39 5 S dExE o dojut= 23 vl 79 OP”*L_; o] 4%, 72| initmodule
57k ohAl T2 P U ThaA 2/ 8k9k B 2, o £ C 220 A A A A5 E ol el g
2E e rES gy

void Py_EndInterpreter (PyThreadState *tstate)
Fol 2= FHE 28H= (HE) AdH =Y
ZgEfof of Fct. ofef o] A= AbEfol thE 4
Hl=NULL g Utk o] e =zl #dd =
D2 TE5] Aol 155 of 5ol W o
BAA O I FH A] o2 RE A H 2T

E A F U Fo4A 2= A= @A 29 =

PS IARIAA L. TS0 HEEH, dA ~d =
2~ = A7t g Uk (A9 dEZEE &S5 o

3 A YY) Py _FinalizeEx ()« 1 AR A
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9.6.1 {12} F| Al

AR QJAHZHEH (L W Az )= 22 Z2EAN 2] R o7 ufFof, TE 7H] Z o] &R gk
Uth— ol & 9], 0s.close () $ 2L AT Z 7Y A2 AR5 A 2] 9 9o (A5 F-2 o9
Ao R)JFS v A & O‘AH‘?‘r (M EB) JdEZ g 7hol] o] T3+ A fZel, 45 ggo] A=
REFHA 92 5 AT ol AL 53 wubA 273h) (42) Ao Mg AT U 55 125
st A B QI Z e oA THE AAE o8 (M B) AEZE Y o5 F A4H4E 5 AdsUth 7Hsstd
53} oF g o,

N QE T o] A A e, A, QAHA EE 2UAE TN GES SUD £ 2
7)o oF Fruth. o] gl gk A Al o) 4 E“Q = YXE ?i’&% ARH (MB) Az HY 229 28 YA
Jelo] 9 n A5 Q7 W g 19 ATl A2 4 9k AANE B A S AR VRAR 2
F oo,

TE3F o] 7152 PyGILState_* () APISF Ag st A2 7 E gofl Al 2. o] H 3 API=, Al B <

B Z 2§ 9 *ZHE Al 7ol R 7}7§ A, Thol W A E AEje} OS & 28 & Ato] o] dojd #AE 7t
6}7] o) 29Ut PyGILState Ensure ()E}PyGILState_Release () =2 47 'PL 2 Abolof] A B

AEZ e H & AEstA] ok A o] FFUTH T3 o] 23 APIE AHE- 51 sho]sl o] opd A =of| A B4 H
2# =i sto|Hl TEE TET 4 9] 2 5 3= B (7H ctypes) & A B JE ZHEE = xbg 2w 3o

% g%tk

9.7 H|=7| &

HdJH =z g A Eo v57] ¢HS BU=wAYUSZo) AlFg Ut ol8fst ¢ 35 EAE 2} void
SEREDEEEEL
int Py_ AddPendingCall (int (*func)(void *), void *arg)
ARl QB e e AF Eo N T2 e o AU TR e st 0] WHES AL funcs W Q) 28 = ol A
SE5 7] 8l Foll 7R YTh A A, dle] A7 gle] —10] vk Yt
AFA o7 Fo Yo, funce arg AAE AFR 5ol 22wl A Z g AdEA T&H YL A
Aoz AR L sto] A DEg vl mT ) ulE /) H 02 FEH AW, TS F 20| B
« o) = 3= AR ol A;
o WA AHETLAY QA EZ e EH 53 BF3AA (et funce A A CAPIE AHEE 4 54 Th.
funce 3F3HAE 02, Afstd o] A qu)ray,ﬂ -1 Qb o . func: tHE ¥ E 7]
AT ALz s8] o] F0E A FAW, A AHZE So] AAH W A =2 DB} 9
A3 FE 4+ dF Utk
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T )AL TS SAE AR FE T A5 E FEAUTh func7t Hs T
HE ALY 522 A Fole nhmw, A ad TEo] WE 7]
= NICETE

ofr

=

o] C olE o]~ g A E Zestd Yol 24 T} sl 220 FeE AN E B3 5EtE o
=8 S5, A AH C TS EET 5 AFUh A8 TS o= REL WAHA GdUTh
Agsfol st 4§48 2d=EE AT 5 =T 50, 74 F5o] Lust /8 o HEL o4
WA sto] A 2 F4 G4 B A 2EU T

int (*Py_tracefunc) (PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
PyEval_SetProfile ()3 PyEval_SetTrace ()& AFRol] S5 H 24 T49 Yt A HA)
A WS 58 Gl b2 ADE AR ] 1L, frame o) MET HAT e Y AR O] 3L, what & 35
PyTrace_CALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN, PyTrace_C_CALL,
PyTrace_C_EXCEPTION, PyTrace_C_RETURN =+ PyTrace_OPCODE % 3}Uo] 11, arg= what 2]

Zroll e} ohE U ok

what2| Zt arge| 2|o|

PyTrace_CALL a}AF Py None.

PyTrace_EXCEPTION sys.exc_info () ol A ¥tEE oo A X,
PyTrace_LINE a}AF Py None.

PyTrace RETURN S E Aol A e = gk B o & 2 QIS 2l o] ¥ NULL.
PyTrace_C_CALL S5 5 A4

PyTrace_C_EXCEPTION | 3&5 & &4 2

PyTrace_C_RETURN SEHE 5 A4

PyTrace_OPCODE Ay Py None

int PyTrace_CALL

Gt A Sl tek Al B Eo] Has] Avt, Al ol Elo] thek Al FEo] R1E uf by tracefunc
ah4eo] o & whar ) 7} W4=2] 7k A1 2l o ] 4ol i3k o el o] Bl o] A4 B 2| 9l e shol

Hpo]E FE 2 o] Alo] AF o] )I7] w2l HArx 2] ool ol st Al 2.

int PyTrace_EXCEPTION

AN LAY E W Py tracefunc Tapol ek whar vi 7 9] gk 29 s AE = 28
ol A nlele I =7t 22| & o9 7 A2 wll wharol] 3l o] groz TEF Uth oA 3=
ol 2] Mutz Qef spold 28 o] H 7= AdUth 97 HutE o] Zh | d o g S ol Z1 o]
SZRUT 324 4 oldd o MES SAFTh Z2 ol dedE BashA) 2tk

int PyTrace_LINE
EW3T oWEZ Hug ) what M) 7] W42 Py_tracefunc ¥ (SHAI T 2239t ® o= obd Y
tholl 25 = gk sl 2l 4] f_trace linesE02® AAsto] s = ol thsf n] 243 &

F gzt

int PyTrace_RETURN
SEo| MEEH I & ul Py tracefunc 4ol Ul Sk what v 7Y W42 g
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int PyTrace_C_CALL
CadgrtsEd el & uf Py tracefunc &5l W) 3k whar v} 7)) W42] 7k

int PyTrace_C_EXCEPTION
C &goA] g7 HAAME Wl Py tracefunc &40l th 3l what v 7 H42] k.

int PyTrace_C_RETURN
C &7t W3l S ] Py tracefunc 4ol o) 3t whar W] 7)) H4=2] 7k,

int PyTrace_OPCODE
A FIEAAYH AT G Py tracefunc B (AT AP G55 obguh ol that whar
w7} o] g o] oMl EE V|2 H o ® WEH A g5 Uth 2 99 £ _trace opcodesEI1®2 AA
sho] YA Ao 2 A3l oF it

void PyEval_SetProfile (Py_tracefunc func, PyObject *Ob])
z223de] 4 E funcE A FUTEH obj Wi 7] W= A HA w7 A2 o] AEEH, oY
sfolm AR NULLY 5 5 U Th T2 oked g7k AFeh & 5715 of 5, 28| =k opjol thE 2E
AHgslE A sl Aelsta A= kA ?&Hx]% AsgdUct 2239 3¢+ PyTrace_LINE,
PyTrace_OPCODE ¥ PyTrace EXCEPTIONS A2 st B E #AF &= oW EY ts] &&FH Yt}

void PyEval SetTrace (Py_tracefunc func, PyObject *obj)
FAGTE func 2 ARFUTE FH 57 E T MES FIAEE o|HIEE FAISA Y S &
He=C3d ﬂ’“ A &t HE = Ol‘i‘ﬂEE TS ethe A2 A S, pyEval SetProfile ()%
SATULE Pyival setTrace ()& ABStel SR8 RE 34 B4t wha 7] Mo groz

PyTrace_C_CALL, PyTrace_C_EXCEPTION ¥+ PyTrace_C_RETURNS $413}#] k5 th

9.9 1g CIHH X|H

o] 5L Aw U =FoA R AREE] 915 2 Ut

PyInterpreterState* PyInterpreterState_Head ()
0]

Ae =z H ) AA =2 e 2B weld gl A4AE vt

PylnterpreterState* PyInterpreterState_Main ()

W ol olg = g g AE] AN = u}g}@-qq—

PyInterpreterState* PyInterpreterState_Next (PylnterpreterState *interp)
Aelz el e e AAE2] BB interp 0] 2] th U EH 2] E A A4S a3
PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState *interp)
el = B E interpe} HHAH 28 = B|l2EA A WA PyThreadState AR o )3k Z QB E wag
ek,
PyThreadState* PyThreadState_Next (PyThreadState *tstate)
8 pyInterpreterState Ao £ot= BE 2d X AR g 2ENA state 0] T thL AH =

Abe) 2442 WrEkgh o
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9.10 AgE 2 XA XH

ol ez e+ Jlo| W =52 ~A¥ = 2 A &4 APl(threading.local)E X Q3}7] 93 3%
o] B TLS 78 2ok ~d= 22 A 22 (ILS) o thak A5 2 92 215 T th. CPython C 4%
APLE pihread 9F 215 $-01 4] A 351 APLZ} S AFH Oh: 222 7] 2} 8152 AL8-310] 28 = P voids 98
A2,

ol FrE L UGl HFT & Ul 252 AA S AFdUh

Python.holli= TLS API A1 o] 25 o] A Aol FsIHAL, 2= 22 AF4AE AHEstHH
pythread.h& Z3}&) oF shu ).

i ol HFAPL S 5 o] A% voids g TASNA v me) el 2 A skA stk 44 T
& 8l Al oF T T void* gto] Pyobject « o 2R, o] FHEL FE A4 AT £AA AT

9.10.1 A EH X ZA (TSS - Thread Specific Storage) API

CPython <1 E]Z 2] E] ol A 7] = TLS API9] AF-2-S th A 517 <8 TSS API7} =5 g5t} o] API:
24 = 715 e 7] 918 int Al 22 & Py tss_tE ARSFU T

WA 3.7 =7}

o ®B7]:

“CPython®] 2# -2 2 AF A4S 938 A 2L C-API” (PEP 539)

Py_tss_t
o) AR FrE A= 719 Fe)E Eh T, Fe) £ 3 TLS T o whe) ekl 4 glow, 7))
2713 A€ tehf & i BE7k Atk of FRACE B4 W7k gt
Py_LIMITED_API7} B )= A 942 ull, Py _tss NEEDS_INITZE o] §9] A& sv}o] &8 r}.

Py_tss_NEEDS_INIT
ol |2 2= Py tss_t W49 %73} A} (initializer) 2 &2 Ut} o] lZ 2= Py LIMITED_API| A
CEERDERERERRES

=X Ct
S = =]

Mok

Py LIMITED APIZ Q=% &3 2Eo| D23 WE A Fo £Ho] BEEYa|A Fo] F2 difo] BE753H
Py tss_t9 T4 @

Py_tss_t* PyThread_tss_alloc ()
Py_tss_NEEDS_INITZ zZ 7|39 ZFa 228 AHE)
U,

void PyThread_tss_free (Py_1ss_t *key)

R2E AYH 29 249 UL MASES PyThread tss_delete()E WA T&E3I &
PyThread_tss_alloc()°l &3l &4 —,—0121 keyS & A &Yt} key QA7 NULLo) A o}
2 dE 54 5Tk

1o
=
o

i)
o
A%
o

1
i)
)
£
>
=z
c
=
=
tlo
o
it

F3: siAlE 71 w2 © (dangling) 2187} Ut} 712 NULLE A Ao oF Fu ot
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HME

o B WA Wi kyt nuLLo] obuojol Utk  E @, Fold pytes 7
PyThread_tss_create ()2 27|13 E A O™, pyThread tss_set () PyThread tss_get ()Y
Y EEEE Tt
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] 2730l A3 3 0 kS 933U th key A A7} 718 7] = Zhol Py tss_ NEEDS INITE %
7155 A 928 F3tel Fo|H A ghg e o) I 2L AN WEAOE T2 5 g
olu] 271314 7]o 3] 2ot o} ¥ Y& 3HA ¢kom FA TS HrEg YT

void PyThread_ tss_delete (Py_tss_t *key)
TSS 715 Al oto] RE 2 =o)X 719k B e A sk, 719 271314
Z A4y -ﬂ'-"]ﬂ 7l+= PyThread_tss_create ()2 THA] 2713 4= JF5 Ut o] 4= 22
AoA MER oz 558 4 AT ol o] 338 7o ths) 5 EEE of e A 4 QT
int PyThread_tss_set (Py_tss_t *key, void *value)
A 2 =0l A vmd*%}‘”TSS 71T Her A2
o= 7]l A void* ke g o] a3k wsg o] 5t
void* PyThread_tss_get (Py_fss_t *key)
A 2~ ¢ =9 TSS 7|9} A AH void* g WHeHg}
< whargh .

292 Y0 32 BT 7 A=

A
=
rel
[>
K3
N
1o
iy,
e
ol
o,
20
|o
g
=

c

=

£

9.10.2 A”E 2EZ& MZEHA (TLS) API

WA 3.75E HA: o] API= A~ = 2 &4 (TSS) APIZ A U th

R3: ol MAS APIE int 2 A8 ALE & 4 g BACZ ol HHTLS 717l 498 2AEL
2] Q3R] k5 T O]E{?ﬂ-“‘?ﬂioﬂxﬂ PyThread_create_key ()= A3 A2 SA] v1gdE v, o} & TLS
Pt ol B FABN A 2T ol UL 517 Skrih

HollA AFe a2y AR <8l o] WA APIE A Z =0 A AFEai A= <t Fyth
int PyThread_create_key ()

void PyThread_delete_key (int key)

int PyThread_set_key_ value (int key, void *value)

void* PyThread_get_key_value (int key)

void PyThread_delete_key_ value (int key)

void PyThread_ReInitTLS ()
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cHaPTER 10

oho| M =7|5t A

A 3.80] F7}.
TFZ2A:

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()

159
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e PyStatus_IsExit ()

e PyStatus_NoMemory ()

e PyStatus_Ok ()

e PyWideStringList_Append()

e PyWideStringList_Insert ()

e Py _ExitStatusException()

e Py ITnitializeFromConfig/()

e Py PrelInitialize()

e Py PrelInitializeFromArgs ()

e Py PreInitializeFromBytesArgs ()

e Py RunMain /()

AF A A (PyPreConfig &) & _PyRuntime.preconfigo] A &= 1 F A (PyConfig &)
Y g

PyInterpreterState.configol A &H Yt}
Z2713}, teldelAl o] d W A EE FRFAA L.
o ®B7):

PEP 587 “3}o] 1 2 7] 3} 47,

10.1 PyWideStringList

PyWideStringList
wchar_t* 249 gl~E,

length 7} 0°] oFU W, items<= NULL ©] opyf o oF 5}al B A& NULL o] o o of T
HA =

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
item-Z listol] 57+ th.
ol & TETH W ol WS AP 27135} 8) of i Th
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
item< list2] index®l 44U}
index7} list Zo) Kt I AV 220, item-S listol] 37} (append) & t}.
index'= 01t} 2 A Zofof g ch
ol rE Tt ol WS AR 2713} s o T
TEA =

Py_ssize_t length
g 2rE Zol.

wchar_t** items
= =
B AE FEE.
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10.2 PyStatus

PyStatus
2713} %5 A8 A T2A: AT, ol B R

oele] 42, o2 8 HECFS o] B ARE 5 AS UL

TE2A 2=

i

int exitcode
27 FE.exit () o AEH AL

const char *err_msg

o & #l A1 A].

const char *func

PyStatus PyStatus_Ok (void)
33

PyStatus PyStatus_Error (const char *err_msg)
WA A 7} 2 FHE 273 of 7.
PyStatus PyStatus_NoMemory (void)
w2 e g Al (e 7).
PyStatus PyStatus_Exit (int exitcode)
ARED $5 ZER oW FEFU
SHE Aelete &
int PyStatus_Exception (PyStatus status)
AEZE ol dU7l? oty FEAUZE Fold, &S AElsoF dut; S S0

Py_ExitStatusException () < S &3},

int PyStatus_IsError (PyStatus status)
A7t ol Y7k
int PyStatus_IsExit (PyStatus status)

EERES TN

void Py_ExitStatusException (PyStatLts status)
status 7} & 0] M exit (exitcode) & T & UL status7} ol 2] o] H of| ] H AR & A3} 0

olold £8 F=F FE T} PyStatus_Exception (status) 7}00] obd w gt & &3 oF
3o,
Zy: YRAoZ uglo]WE pyStatus. funcE A A= tl= a2 E AFE5+= ¥HY, func7F NULLE
AR A E = dE 5 A E YT
o :

PyStatus alloc(void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;

(THE seTATol A1)
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R s S e e P I )

int

return PyStatus_Ok();

main (int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

}

PyMem_Free (ptr);

return 0;

10.3 PyPreConfig

PyPreConfig

ol W Abd 27188k T AHEE = T2 A:
. shol A H 2] S-S A}
« LC_CTYPE 2A Y& 74 F Yt
. UTF8 2 =2 443U}
AR e 2785 B
void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)
sholfl 74 0% AR 742 2718k,
void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)
Aele PR AR AL 271 S
FZA JE:

int allocator
H 22 &Fate] o] 5:

e PYMEM_ALLOCATOR_NOT_SET (0): |28 TFAE A AsH2 &S5 Uth (7] B3-S AFE3HY

th

e PYMEM_ALLOCATOR_DEFAULT (1): 7| & w2 g &

2

« PYMEM_ALLOCATOR_DEBUG (2): TJH I Z0] gl 7] v 2 g gzt

e PYMEM ALLOCATOR_MALLOC (3): malloc () & A< A &t}

« PYMEM_ALLOCATOR_MALLOC_DEBUG (4): TJ¥]Z & o] Ql=malloc () o AHES AT UTH
e PYMEM_ALLOCATOR_PYMALLOC (5): 3}o| % pymalloc ™ & 2] g2}

¢ PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): TJ ¥ L &-0] Q1= 5}-o] % pymalloc ™| 2. 2] &F=}

glo] ¥ o] ——without-pymalloc S A& 3o F A= W PYMEM ALLOCATOR_PYMALLOC I}
PYMEM ALLOCATOR_PYMALLOC_DEBUG-Z A 95 A &<t
vz A& FRAA L.

int configure_locale
LC_CTYPE ZA L& A2 A5 2AdZ AATY7I? 03 2™, coerce_c_localed}
coerce_c_locale warn< 02 % AASH T}
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int coerce_c_locale
20t o, C 2AYES ZAIg YT 13 229, LC_CTYPE 24| 4SS o1 A2 2A Tt}

int coerce_c_locale_warn

00] ofJ, C 2 A Qo] ZAIF w} 437} LAT T,

int dev_mode
PyConfig.dev_moded ZZ3IAAlL.

int isolated
PyConfig.isolateds ZFRIAAIL

int legacy_windows_fs_encoding (Windows only)
00] o} ¥, UTF-8 B =% n &4 3keh L, shold 59 A 20 m9E mbes 2 A4 3L, 59
Al&dl o3 A 2] 7] S replace 2 A Yt

AT QoA AL 753Ut #ifdef MS WINDOWS I EE JE QX EA FT o AFRE £

91Utk

int parse_argv
OO] 0]—\4 Eﬂ, Py _PrelInitializeFromArgs () 3]- Py PreInitializeFromBytesArgs ()«
Aut sholAo] Bed F AAL FE BAFE A% 2L BAOE argy AAE FE B4
o} 9E 5 A4S FRAAA L

int use_environment
PyConfig.use_environment

et
M)
2
o
>
>,
to

int ut £8_mode

0°] oty ™, UTF-8 =& &/ 3ot

10.4 PyPreConfigE A}23t AX =7|5}

shol W& A 27]85Hs
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)

preconfig A+ 7o A 3o & AR 278 Tk

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int argc, char * const *argv)
preconfig VR T4 7 B H & AAH(Eho) E 240 A 3ol M & AR 27 sha o,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t * const * argv)

preconfig AR A3 ¥ & Q1AHSFol = EAR) o A] sho HE AR 2 7SR T
S E A= PyStatus_Exception ()3} Py _ExitStatusException () < AF&3o] o (B £5)E

A2l o gt

i

gfol W LA (PyPreConfig InitPythonConfig())d A%, B3 & AX=E gfo] A %7359
ﬂﬂ34ﬂ?“ﬂ@ﬁ°?ﬂﬂfﬂAﬂﬁ°&ﬁ¥“&ﬂﬁﬂ%%zﬂﬂ A2 ﬂﬂ%ﬂﬂﬂ
o & E0],-X utfs ¥y & ¥ AL UTF-8 =2 433}

PyMem_SetAllocator () & Py _Prelnitialize() ©] 39| Py InitializeFromConfig() ©]A
of $&3te] AFE A Ao W R %L\:L;(].g Axe 4 &5tk PyPreConfig.allocator?}
PYMEM_ALLOCATOR_NOT_SET 2 2 HAS W py Prelnitialize() Ao £&8 4 gaUoh
PyMem_RawMalloc ()3 22 stol A W2 g] &4 34t gho| A AFA 273 Aof] AFgafA = 5 A9k
malloc() & free () & AH TE+ A2 T HAFUTh AHA 2713} Aol py_DecodeLocale ()&
=5t <t Yth

UTF-8 REE A3} 37 Yol AbA 27|13 & AFR31= 9:
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PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);

I3

/* at this point, Python will speak UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.5 PyConfig

PyConfig
shol W FAB7) A2 it ee) setulel & ek F2A.
FZA HAE:

void PyConfig InitPythonConfig (PyConfig *config)
shol W 740 F4E 283 Th

void PyConfig InitIsolatedConfig (PyConfig *config)
Aejd FAeR P42 27133

PyStatus PyConfig_SetString (PyConfig *config, wchar_t * const *config_str, const wchar_t *str)
gol= FAE sir& *config strZ FAGU T

22510 sho M S ALA 271 F T

PyStatus PyConfig SetBytesString (PyConfig *config, wchar_t * const *config_str, const char *str)
Py_DecodeLocale () S A}t srS A W31 ATE “config_stro] AA gt

2 g oh shol M AR 2 7] 3ha o,

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t * const *argv)
ol = BALZ B F AE ATk

D230 w0 e A 2753 T

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int argc, char * const *argv)
HH & JAE A dUTh Py _DecodeLocale ()& AHE8o] Hlo]EE S HAF YT

Z e 3hd ulo] W& AbA x7])3}g Y th

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *[ist,
Py_ssize_t length, wchar_t **items)
Qlolx Bt B AE listE length®} items 2 4 A g T}
49

17 5ol M & Abd 278k o

PyStatus PyConfig_Read (PyConfig *config)
BE shold T4L A& UTh

ojv] 2713td BE+ HMAHA FFUTh

[

ol
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D230 vl 0 e A 27153 T
void PyConfig_Clear (PyConfig *config)

T4 WEEE Al ok
i fEe] pyConfig WM EE 25t sfo] W& ARH 27|39kt o] 7
ﬂ%ﬂMﬁA}ﬂiﬂﬂ¥ﬂﬁwquae&mﬁ¢%150¥@ =7t
EE ZE0t7] doll Aok itk

e dev_mode

&, PyConfigE 7|Wlo &
Z AW, Pyconfig | A

e isolated
e parse_argv

e uUse_environment
o] ¥

TS PyConfig SetArgv ()Y PyConfig SetBytesArgv ()7} AFEE W, A 2713} 74
EE 3350k

& A% (parse_argu7k0°] bl el ol €57 wEol EHE MA SR THEA o] i)
ok

o] A &9 i%X]—hPyStatus Exception () ZPy_ExitStatusException () = AF&3}o] o 2

(°ﬂfj4‘)r 55 a XJQOHO]Eﬂ\/]D}

F2A D=

PyWideStringList axgv
9 % A oys . argy, A sl ) Shol A B & AbE P BASE A gL g0
argvE T EAHE Y parse arov® AXHIA 2. argvrbrlel o d, Ul £AQ0) 37}

o] sys.argv7t P4 2T A= ¥lof YA FEF Fch

wchar_t* base_exec_prefix
sys.base_exec_prefix.

wchar_t* base_executable
sys._base_executable: _ PYVENV_LAUNCHER__ 37 W53l T & PyConfig.
executable® AFE,

wchar_t* base_prefix
sys.base_prefix.

int buffered_stdio
07} 2o, W38 ¥ A 9= REE B4 31510, stdout ) stderr 2 E S v 3 P54 Y2 3

[BR=}
stdine A W38 neg deyrt}.

int bytes_warning
17 2o, bytesY bytearray s str& 8|23 AY, EE=bytesE intd v u] A1 E
G T 2 ol 4ol B, Byteswarning o9l & WA AU ok

wchar_t* check_hash_pycs_; mode
Sl A 7% pyc shdel FEA

J A% 5238 Aol U (PEP 5528 F =3}
—-check-hash-based-pycs H¥ &

4
A 7

mjo o¥
>
>
fo

237k always, never W default.
7|2 Z2F& default YUt}

int configure_c_stdio
0¢] o}Y®, C EF 2E Y (stdio, stdout, stdout) & FAFUTH o & S0, A=A T
R T 5 O0_BINARYZE AAg T}
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int dev_mode

i RE:-X devE FRIAIAL.
int dump_refs

s

00l obl @, F8 A o] A3 B4
shol 9] t1W 1 W=7}

wchar_t* exec_prefix

h;Ho

r1r1

AH & Bzt
gty t} (Py_REF_DEBUG |j =
sys.exec_prefix

wchar_t* executable

o} 3 of Fyth
sys.executable

int faulthandler

0°] ofH,

A]Z+ Al faulthandler.enable () 2 T&3Hh
wchar_t* filesystem_encoding
) =

Fd AJ2~" QFY, sys.getfilesystemencoding ()
wchar_t* filesystem_errors
3 =

g A28 Q7Y of|#], sys.getfilesystemencodeerrors ()
unsigned long hash_seed
int use_hash_seed

=219 S1A G A
use_hash_seed7F0o]H, Fto]H Al ZF A] A|E7F FAY 2 A
wchar_t* home
sl Al & Tl elEl

I2IA=

7] H 2 © & PYTHONHOME
it import_time

&7 Axghol A 2713 Ut
0ol ofydl, A2 E AZHE 223 Ptk
int inspect
~aPEh S AP F i mER Sojgh,
it install_signal_handlers
Al2d A2 71 A A7
int interactive
CERE
nt isolated
OE—Q— \__’ L ﬂ

=2 945k
cys.patholi 23 YE O AH e (argy (0] o] Lk A4 LA B 2ol A AAHUTHE A7
9] site-packages D]‘f_‘, HYxE g5yt

y}o] W REPLS U314 =22 Eo| A readline S 9

3}etA = ek th

o) Z E A& 7] & readline 742 A
use_environment®} user site_directoryE 022 AA ST}
int legacy_windows_stdio

0°] o}, sys.stdin, sys.stdout %
FileIOE AHEFUTH

4 sys.stderro] io.WindowsConsoleIO 4l io
ﬂc S o A gk A}] 753U} #ifdef MS_WINDOWS Wi3a =2
<),
166

) o =
T 'dE:—T ?7(4

[e]

-

Z o AME

ik

2~
T
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intmalloc_stats
00] otywd, F 5 Al 3to| A pymalloc W & 2] &=}o] O gt A& B =3

sho] A o] —uithout-pymalloce AHg3te] WES® o] F4L FAFYTh

wchar_t* pythonpath_env
DELIM(os.path.pathsep) o2 FE2H Exd=z 2dH & AN A=,

7|2 © Z pYTHONPATH 37 WS grol A 2789 Utk
PyWideStringList module_search_paths

int module_search_paths_set
sys.path. module_search_paths_seto] 03} Zow, A7 FA
module_search_pathsE A AU},

o
X,
2
ok
rr
e
>
N
N

int optimization_level
Aot A 2 F
e 0: & 7 = A 3} 7] (Peephole optimizer) (L8] 11 __debug__°] TrueZ AAH Y TH
o LA AAZT U, __debug__ S False® AAIUH
.2 E~EYL AATG
int parse_argv
0o] ot ¥, dxt soj M W& =
AAE AAGUTE: HH & <
int parser_debug
00] of @, FE £47] Hi7 242 AUt (A5 4 g, AR AU Th.
int pathconfig warnings
03 Zow, 42 AL ALL Y ALE JATUL (FU- A8, Q=S o} P e JuE 23
&7 k& Uth. 282 ko, A7t stderro] 712 F Uth

‘O,
)
fo
.
lo
I
)
>,
|o
fu
Q
~
Q
<
il
-
M
s
o
o,
E
Q
W
Q
<
=2,
>
i)
)
¥,

wchar_t* prefix
sys.prefix.

wchar_t* program_name
2RI o] F. executableg 27|13}t Hl ARGH |, 7] ol 2] WA A oA = AHE-FH YT

wchar_t* pycache_prefix
sys.pycache_prefix: .pyc 7| A] HF AL

NULL©] ¥, sys.pycache_prefix+ None 2 & A Atk

intquiet

4% B oS Sol, B4 B4 ASAT A WAAE EAFA g

wchar_t* run_command
python3 —-c COMMAND QIA}. Py RunMain () ol Al AF&3Hu] ok

wchar_t* run_filename
python3 FILENAME A} Py RunMain () oAl AF&EU T,

wchar_t* run_module
python3 -m MODULE QAL Py_RunMain () 9| A A& th

int show_alloc_count
$E A Y A5 2 EBATUR

-X showalloccount H% & 34z 12 A Yh

)
Bl
H
R
5
o
XM
L
[t
_}l_‘
el
ko
i)
T
v

COUNT_ALLOCS "l Z &7} A 9]
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int show_ref_ count
5 A5 2295
t

Hyg = 8Hdoz 17 AFYYTh
gtol M) vy 1 W=7t B 3t} (Py_REF_DEBUG | A2 E

-X showrefcoun

e

int site_import
AR site RES YZE FUYIR

int skip_source_first_line
aro A 2E AUHYR

wchar_t* stdio_encoding

wchar_t* stdio_errors
sys.stdin, sys.stdout ¥ sys.stderr? A1 FGFT} AT

int tracemalloc
0o] o} ™, A]Z A] tracemalloc.start () & T=3Uch

int use_environment

0mrhaw, $7 W4 E AS Tk

intuser_site_directory

3o s ok F Th.

0°] o}, AL& 2} Aol E T A E] 8] & sys.pathol 3718t}

int verbose

00] ohulwl, AA =S B4 5 o

PyWideStringList warnopti

on
sys.warnoptions: 7§
é,_;O O/\.]/\__&‘i

ﬂl\;

I H

it

N =3}7] st warnings &

warnings 2 E 2 sys.warnoptions & £ oz F7}
T2 O’ﬂf_\ﬂ)-

intwrite_bytecode

0°] o™, .pyc & E3h

B9 §4: AR 2

Aol A 7

FUth: WA pycontig.
warnoptions &5 714 WA HAALE = warnings.filters® 3 WA FEo] U} (7}

sys.dont_write_bytecodex write_bytecode? WHAH gto 2 27|35 Ut}

PyWideStringList xoptions
sys._xoptions.

parse_argy7h0o] ob®, Ak stoldo] Wed & AR T2 A
=

T2 A E AL, argvell A st A7 A A U P E

xoptions AL THE FHAS A

o,
ol
N
o
4
Ao
M
1
ik}
v
v
>
mjo
2
o

——

10.6 PyConfigE Al238t x7|5

ol g 27)8hee B4
PyStatus Py_InitializeFromConfig (const PyConfig *config)
config 773 ol A stol & 27|13t

S &A= PyStatus_Exception ()3} Py _ExitStatusException() <

A2l of gt

& Abg-sho o 2 (ol & B)=

l
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PyImport_FrozenModules, PyImport_AppendInittab () B+ PyImport_ExtendInittab() &
ARG SH, ol i AP 2713} S0l 2] al shold 2 7)3) Aol AA AU &6 oF it

z2I o= AAstE d:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto fail;

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) A
goto fail;

}
PyConfig_Clear (&configqg);
return;

fail:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);

PyStatus init_python (const char *program_name)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&configqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {
goto done;

/* Read all configuration at once */

status = PyConfig_Read (&confiqg);

if (PyStatus_Exception(status)) {
goto done;

/* Append our custom search path to sys.path */
status = PyWideStringList_Append (&config.module_search_paths,

(= el ATT A
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L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) A
goto done;
3

/* 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 Za|El 74

PyPreConfig_InitIsolatedConfig ()%} PyConfig_InitIsolatedConfig() &+ Al&H oA
ol A st 7S W Uth A€ 50, Fold e &8 =2 2ol AFstr] As.

o) 742 Aol 74 W, B W, W B AR (pyconsig.argvrt PR EAHA GEUTH L AL
Abel & ] E 8] & ZA o) cg% 2E ()& £9] stdout)#} LC_CTYPE 24 4 W35

T;]- /\]:L‘;‘ 7(11—"/]7]7]'}3X]HX] Lb'l:l T;]'

74 e o8 o T4 AP UL o]
SeteiE 4w 742 A=) & AA AN

d

o

74 st

AR AR G PG ARG G5E

fo &

10.8 LIO|’M 1

PyPreConfiqg_InitPythonConfig()®PyConfig InitPythonConfig() &4+ dYlslo]AAH 5
Ao L84 2 E shol WL W= 98 TALS HEUTH

#7 W59k 93 F Ak Shol 1 g TASHE o] AHH & v, A9 74

¥
o] 8+4= LC _CTYPE &7 Y, PYTHONUTFS8 4 PYTHONCOERCECLOCALE &
(PEP 538) 2} UTF-8 2. & (PEP 540) & &4 E]—fg'b] c}.

B A oA AR = A2 sho] ] o

o
ol whek C 24 Y Al

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig InitPythonConfig(&confiqg);
config.isolated = 1;

/* Decode command line arguments.
Implicitly preinitialize Python (in isolated mode). */
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status = PyConfig_SetBytesArgv(&config, 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

-

pyConfigoll= B & 74 f1e o2l 2=7F 235 o] dFUth
« AE A Y

- PyConfig.home
- PyConfig.pathconfig_warnings
- PyConfig.program_name
- PyConfig.pythonpath_env
- WA A TEEe: A A2 E 27 96
- (PyConfig.program nameo|A) Z21%W AX FE2E A7) 3 PATH ST W
- __ PYVENV_LAUNCHER _ 37 W<

- g = 2 Aq 2) HKEY_CURRENT_USER <} HKEY_LOCAL_MACHINE 9]
“SoftwarePythonPythonCoreX.YPythonPath” o] o] &= HA2EEQ & 2 H=Z
(1714 XY= sFol A W A LT,

s AR FAAEH A=

PyConfig.base_exec_prefix

PyConfig.base_executable

PyConfig.base_prefix
- PyConfig.exec_prefix
- PyConfig.executable

- PyConfig.module_search_paths_set, PyConfig.module_search_paths
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- PyConfig.prefix

Holw shupe] “22 Weosk AAT ol 9A GOH, sl AL AAHA FE AEE A A3 7
= 74]/\}5]'\41’/} module_search_paths_ setO] 0°] ¥, module_ search_pathsﬂ— A A 1
module_search_paths_set©o| 12 A F Ut}

AN Ve REARE A Y ZEE BAHSE AAHst] 7|2 4 )
FEAE 4 gd5Urth v)o] A ol ExXFL HAH Aoz 7FES YT module_search_paths_set
o] 12 AA %™ module_search_paths= AAH Aoz HF3UtLh o] ¢, A2 A Y8 dex
ENERTE

AR FAE AT o A1E AASH Y pathconfig warningsES 022 AAFAHAIL (Y2 AL,
AELEold 1 21 84 gHYh.

base_prefixt base_exec_prefix BEZ} AAE A koW, 47t prefix® exec prefix® ZHe At

£33
Py_RunMain ()3} Py_Main ()& sys.path® £33tk
HEE x36t= tydE g o)W, run filenames

e
m

H
e run_filename©] AAE I _ main__ .py 23

sys.path 9o 273 oh.
e isolated’}0o]™:

- run_module°] ARHM, A A E & sys.path &oll F7HFULE A e H e & o= 5
RO W o RAE 314 FH LT

- run_filenameo] AR W, AW o) TN 2 & sys.path Foll F T

- 2R o, Wl FAL S sys.path ol F7HEU T

site_import7F00] o)™, site B E9| sys.pathS AT 4 A5 user_site directory7Z}
0] oFy a1 A2} site-package U] & E] 2] 7} S A 31, site BE-2 AHEAHY site-package Tl A E] 2] & sys.

pathol Z7Hg vk
U2 22 74 hde] A= Ao AR th
e pyvenv.cfg
e python._pth (1= AL)
o pybuilddir.txt (¥ AL

~—

__ PYVENV_LAUNCHER__ 37 W= PyConfig.base_executableg AR %= o AFEE UTH

10.10 Py_RunMain()

int Py_RunMain (void)
w3 Zoly FAHAgA AAHA WHZH (PyConfig.run_command), 2~ HY E (PyConfig.
run_filename) B BE (PyConfig.run_module)< A3t}

2
AEAoR, 181 -1 §4< A8 ), REPLE Ao,
Ao 2, sho] AL shol dekol = BHi exit () B4o] ALT 4 It F & AE)E WHHIY
4

T}
Py Rundain ()& AHE3te] B4 o) REo| A AW & A AL A2 sholWe) o & sholHl F4E F2 5
Al /\]_9_
H
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10.11 CIEHA| =718} HISIH EE X API

o] A M- PEP 4329] 4 71559 thtA 27|85 273k vl 3 F APIY Yt
o “&H A (Core)” 27|35} A, “F & 3ke] o] 27

- YA =2 & 2 E (frozen modules);
- sys BES REAHCZ 27 P UL} (o & £01: sys.path+ o} EA381A] k5 U Th.
o “F(Main)” 27|35} ©A], zho] A o] &3] 27 3}g Uth:

- importlib& A X%l +AA YT}
A p4e AeEIh

- Alad A2 718 AAdUTh
- sys BE 27|35 45 FUth (& £]: sys.stdout F sys.pathE T TH;

- faulthandler® tracemallocd} & AH A 7|58 A3 s}
- site RES YZE T}
- 5%
v 7] &7 & APL
e« PyConfig._init_main: 022 A AW, Py _InitializeFromConfig()+w “HA” %73} ¢4
ol A F ot Th
PyStatus _Py_InitializeMain (void)
“F 2713} FA R o] &8k, Thol A 27|3LE s T
“H A DA A b8 REE QEE 814 9 import1ib R 0| FAR A btk AE TAL w5
1:/_}74]01]/\1 AL HUY A= :[“4 S AP Y3AY 2437 Al sto] Mol A Ffo] M-S AFE R Fo) & 4
Rom, A2 A2 sys.meta_path YEE] (importer) L} YXZE = 53 AT 5 dFYth
4 €A ol Foll 5 B ol Aol ol Aol Al 42 74¢ AT 1A B 5 L, o) Ao] PP 4328) 7]
3 S ok
<S4 QAT A2 A E A G Tk o WA BAL AT 5 97, B0l 1A oo} s
A ob 4 A 4% A et U T APLE g0l 4 g3 R Aoz HAHUL: 248 37) AP 4
W) 7FA] AAEA] APIE A AL A AT 5= st
“o47 3} 5% 27)8h ©A Apolol Al Thol W T EF AW oA

b}
O

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&config);

PyConfig_Clear (&configqg);
if (PyStatus_Exception(status)) A

(THE seTATol A1)
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Py_ExitStatusException (status);

/* Use sys.stderr because sys.stdout is only created
by _Py_InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain',

n

"file=sys.stderr)");
if (res < 0) {
exit (1) ;
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) A
Py_ExitStatusException(status);
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slolx o] v & 2] Fejo= BE stol A A e} vl o] H FRE T3t u]-3 7l § (private heap) & 5 RHgHU T
ﬂm*ﬂﬁJAﬂ%AﬂﬁﬂEﬂ #ejztol o W HA o= o] Fo] Ut Fho] A wl R A I,
ATRE 8 A0 QG EL AT 2L 5A AR A Belo G 2NS Ao A% ThE 74 L4E
AR 3 9%k

71 e oA, 9A HlE e @At 29 AAY wRe FeAret FE ALt vEl goll BE
ﬂﬂﬁ&%ﬂﬂﬁeﬂﬂﬂﬂﬂ%hl%ﬁﬂ%%ﬂgﬁﬁﬂq2%NWEQé%}ﬁﬂ‘*HNJ
AR A 2L oA A 2 AR o S0 D nf W e Bl AL FATULE
A Bol, A5t e 2R T AT S5/ AES S, A% A 4 RAA FAG,
FE EL A2 oA Tel s Ukt shold MRl Bel Al A A4S AR S A A
AAAA T, FA A B AA Wl A AEAES F .

stol A 3 o] #ej& AElz el ApA ol o3l 3= ], AbEAbE ] R o W2 e ESof tigh A ZAHE
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PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
..Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;
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free(buf); /* malloc'ed */
return res;

o] oo A, IO W 3ol Tt v e] 23S C ehol el 2] SgAbel o)) A el B Uitk vho] Al v e el 2

AR LU o= E AN TITL A

T R B9, shol W Yol A vl m el & Fsh glo] E4uITh Tkl M 3L shol 4l v = e 7}

A1 e Tk A Soh, eI} 43 A AN B o A L5 o)

Y e Agehe E T o) fi B4 BE o 22 2o tjal] sho A v m 2] Bl Aol Al L2l A s A<

Mok 238 Rl R Ael Do S A2 gD W, RE W] 292 shold vz
Tl Ao 93 Qe el 7 AR v 2] R Tl th @ o FHA v AE 2A Bk ARH o=,

r
N
-

S A4, sho] 4 v 28] Bel xH b A] 5
)7 7 224 9 & sl o el ool A% ) C kol 22
e w27} shold W= el A2 A3 S35 Bol £ 314

] ®17):
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void PyMem_ SetupDebugHooks (void)
stolH v 2 2] &Fa} ol Q= WIIE RASH] 98 &S AR dh
Mz g5 5 W EZe= vlo]E 0xCD(CLEANBYTE) 2 A H A3, SIAE HEEE= violE
OxDD(DEADBYTE)E YA Ytk R BEE2L «Z 23 nlo] E” (FORBIDDENBYTE: H}O] E 0xFD)

= S8 5yt

A A7 A

iuh

o APL Wt &R], of]: PyMem_Malloc ()©°] @F3 ¥ ol s T&H PyObject_Free ()
o« W A Z Ao 27] ZH2] (W T AEER)
o« HH E Fo] 27] A (HF LHE2)

o PYMEM DOMAIN_ OBJ(4] : PyObject_Malloc()) <F PYMEM_DOMAIN_MEM(%
PyMem_Malloc()) =vQ19] @32 47 5 E wj GILo] 1A= =4 24

o e 7} A, UM L FS tracemalloc RES AFR o] Wi e EEo) gty

7FAFUth tracemalloco] sto] A W R g dtg 34 Folu WEe BFo] F

# o] 3 A F Tk

shol #lo] T 1 R =0 A A5 AE H o] 2 g F-

Z AHg3te] el REO A A5t E shol e T

WA 36014 0B: of Bt ol WPl 2 BN B shol ol 2 ch o el )
W, T 1 %2 o)A tracemallocg AHg3te] Hme] B2 o] 2 o122 hAF .

\Iﬁ} tW 2 £-& o|A| PYMEM_DOMATN_OBJS} PYMEM_ 7t 2= o GIL
& zheA gegho,

B A 3.89] 4] ¥ A: v}o] E 9] © 0xCB(CLEANBYTE), 0xDB(DEADBYTE) ¥ O0xFB(FORBIDDENBYTE) &=

A= 2 CRT E]H-]:/_ malloc () ¥ free () &} & 72 A23t == 0xCD, 0xDD Y 0xFD & A H 95

ST=8

5
s
~
=
5
E
é
L
o 2

11.7 pymalloc &=HX}

stol o= o] g2 &2 (512n8fo] E o]l Ao 2 A3LE pymalloc TFA7F 5 Ut 256 K1B
o] 1A T 7] E 2= “oly| U (arena)” 2= W e w2 AFL3Ut}l 512 vlo]lEH T 2 sto]
PyMem_RawMalloc ()3} PyMem_RawRealloc () 2 & thA|H Yt

pymalloc <2 PYMEM DOMAIN MEM(Y] : PyMem_Malloc ()) I PYMEM _DOMAIN_ OBJ(9] :
PyObject_Malloc ()) =H ¢le] 7] ek} ).

olely} &AL T B2 A2

e A5 RoA Virtualalloc () FVirtualFree (),
o AFRS 4 910 mmap () I} munmap ()
o 12 R oW malloc () I free ()
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11.7.1 pymalloc Of2|L} =X} ALZ XL He|

B A 3.40] 7}

PyObjectArenaAllocator
oLt FEAE 7)€k o ALEE E F2A. o] FRA o Al 7je =7} gt

ZE= [<Ta]]

void *ctx A HA AXE AGH AL A A
=

void* alloc(void *ctx, size_t size) size H}o] E 9] o} Y& &3 o}

void free(void *ctx, void *ptr, size_t old| U= s A gt

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)

ofel} HEAE AU

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

obel U} BAHE AR Gk

11.8 tracemalloc C API

B A 3.79] 7}

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
tracemalloc BREA &FH rg E5E =43

HFE 02 MBI, b AR (FH L AP A G Re) B FFHRA FYHUH 12
w313k o). tracemalloc ©] B] 84 315 9l oW —2 & uk3kst o},
Wme] B5o] ofu] FAE W, /)% 34 AT

int PyTraceMalloc_Untrack (unsigned int domain, vintptr_t ptr)
tracemalloc BEIN BYH R 222 24 A G B2 3254 o o} L AL
a7 ekt

tracemalloc ©] B] A 3lE o™ -2 & VIS5, 12 A

82

r o

g
(@)
tjo
rE
rlt
o
T
v

11.9 of

oL 7l e Aol A me AU Th VO M7 R WA B4 0 AHEstel shold YoM BRHES
oAl A4 Q5 T

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/0 */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

3 A P+ AL A5 2L 2E AUk
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PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */
res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem New */
return res;

9] % A ool A, WS B4 22 WGl Sk B4 E B =

Fol )54 A 9. AA 2, A ThE

AGAE EFT AF) AR ZAEET, Fo v E5 il 22 w22 API s E 2] & AHS-3h+=
AL AU, e FE A~ = F A9 oed 7} gon, 1% st AR e Yol FE e =
Aol the BRAE S 2ol X WA (faal) 9 22 EAF T

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 () */

ol oA AA mE2 BEFS A5t A g o, stoje] A= pyobject New(),

PyObject_NewVar () B PyObject_Del ()2 &

5]

a4 8 Y .

9=
OJAEL CEMER AA F2 Ao st FHstE Aol that th5 FollA 22 ZAd Yt

11.9. o
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cHAPTER 12

X e K&

ol FollM= A AA F= BT wf AHH = T, B H a2z dsf A

12.1 €loj| ZHA| &tetst7|

PyObject* _PyObject_New (PyTypeObject *type)
Return value: New reference.

PyVarObject* _PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
Return value: New reference.

PyObject* PyObject_Init (PyObject *op, PyTypeObject *type)
Return value: Borrowed reference. M2 S FH AR opE F I 27 322 27|33V tt 27|39 AA =
WU T npeo] AA|7F =2 7Ha] A A 7)ol FoA kS Ve, 7R 719 A = = A el
FohEUTE AR e BEE GFE WA Sk

PyVarObject* PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
Return value: Borrowed reference. ©] 212 pPyObject_Init ()7} $+383t= ZE A S 4

27 A9 Ao] AR % Z7)FF ok

TYPE* PyObject_New (TYPE, PyTypeObject *type)
Return value: New reference. C 2 A & TYPEX} slo]l A & AR typeS AH-&510] A 22 uho] A
gyt stold AA S HE Ho|H A 94 B 17]§}ﬂ 2 s Uth AA9 Fx Sl 10]
HAUth. vz e g 27+ 3 A9 tp_basicsize BENA ZHF Y}

TYPE* PyObject_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
Return value: New reference. C T2 A & TYPEZ} glo]l A ElY & rypeS A-&5to] A 22 o]l AR S
gt stold A slH = %‘Jﬂxl 2 dr = X7]§‘rﬂxl dEUth gdd vEe = TYPE
TFZ2A o Al typee] tp_itemsize BEO| s Fo X 27]9] size BEE 5 AU o=
2eAANE AR A EFUT FEL HEw 27E AAT 4+ AGUTh 2L TPe] D= )
EF AW, WY D5 Bl Sol, Mme el B0l FARUD

void PyObject_Del (void *op)
PyObject_New () Y PyObject_NewVar ()& AFE3E AA o €3E WE2HE ANATUL} o] AL

o2,
o
H
N
)
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AulA o g A ol 2] A
AR 7} ol B E, o] & T 0

PyObject _Py_NoneStruct
lo] Mo A None &2 &5 & AA|. o] AA| o tst 2AEE P75 = Py _None | ZZE AHE-3)| A
N A 2~ 3l o g T

o BW7):

PyModule_Create() &% RE< @33ota Wy th

Yok wE e 7t HE f RS sl A

H tp dealloc A 7|4 &5
< SEERES

AA o] BEof A 2 A=

I

d

122 S & A A

L

shol o] AA & ool AHEH = Be F2AZE AU o] A= o] 2 g F A oF A R of] &
Qg

BE dtold AAE ‘TSLE.L’E.EE AAe] Mime 2@ HgolA A2 9 2= F
PyObjectQ]- PyVarObject §OZ R AFH Y, t}2 B E Jo|H 7“xﬂ.4 Aol o A, A A
PEE I ERE e E P ey

PyObject

me A7 G2 o] B HAALE o] AL sholdo] AAo] B T
3]_ XJEE’— _z.?ﬂ-s]..‘: 63?:]141;], o]u].z—]o “mg]/\” H]x:oﬂ‘—, )| ﬂ

= st
Yo 2dH Yl AAZ PyobjectE AAH AL Z] gk, gho] 2 Ao i BE ZAHE
pPyObject *2 NAE & 5 JFUTE Py REFCNTS} Py TYPE M| A 25 AH&8Fo] R W of] YA 26f of
Eanie )
PyVarObject
o] Z1-& ob_size é £ F7Vol= pyobjectd] FAAUTE o] 21 Zojgh= g2 713l A ol vk
AHgEUtLh o] & 2% 3ol #/C APIY| VU EFUA] k5 U Th Py REFCNT, P_v_TYPE 9 Py _SIZE

SEEEM K R ettt

PyObject_HEAD
dol7h WA S AAE e A e B¢ 419 o) A8 532 v . PyObject HEAD
whas s oheat 2ol 2 Uk

PyObject ob_base;

9 pyobject A AE FRIFAHA L.

PyObject_VAR_HEAD
Ax~d vt doj 7t th2 AAE et E MEL FS AA T of AHE= = vf3 29yt PyOb-
ject. VAR_HEAD " 2 2 & t}-2 3} Zho] B4 Ut}

PyVarObject ob_base;

9] pyvarobject AHAE FRIIAA L.
Py_TYPE (0)

ol a2 = glo] W AH| 2 ob_type WH o] A A= o] A2 YTt theo g 835U

ol

’ (((PyObject*) (o)) ->ob_type)

Py_REFCNT (0)
ol 22 5ho] M AA 9 ob_refent Wlo] AM2ste ol AR YT Lo SgE UL

’ (((PyObject*) (o)) -—>ob_refcnt)
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Py SIZE (0)
ol A Z = zto] W AA Y ob_size WH o] AN Act+= ] AHEHUTH b3 o2 g Ut

(((PyVarObject™) (0))-—>ob_size)

PyObject_HEAD_INIT (type)
o| A2 MER Pyobject o 2713 o FFHEMAZYUT. o] AR E o2 F3EY
T}

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
O] AL ob_size BEE X331, M| 2F PyvarObject 9 7|3} ko 2 3-&E = a2 J Yt}
oAz thgoz g UTh

_PyObject_EXTRA_INIT
1, type, size,

PyCFunction
i gto]H S ES CE 7S ol ARRH = &5 &, o]l 9 5+ F 70 pyobject * w7
WS F oL st ghe W T W gho] NULL o], < 9 7} qﬂoi Lol o Fth NULL
o] OP‘J , WHeE e Thol o] xS H T Rk o= 3H@1%14D}. e 2R F2E WSS of
it

PyCFunctionWithKeywords
X% o] METH_VARARGS | METH_KEYWORDS ¢l ¥}o]H Z#ES CE T3S o AH25E &= a4 3.

_PyCFunctionFast
Aol METH FASTCALL 9l 3tolH E2HES CE ¥+t AH8H = & 3.

_PyCFunctionFastWithKeywords
A] " o] METH_FASTCALL | METH KEYWORDS?l 3ol Z#]E S CE 73 st=

o
o

Ir
n)
>
oo
i)
rlr
%
+
ok

PyMethodDef
FZY ] M EE 7lgste ol ALgH = F2A. o] FRAE W e 2= Fyth

Zc CH 2|a]

ml name const char * | H|AE2] o] &

ml_meth | PyCFunction | C =& o] tj 3l & 2l ]

ml_flags | int T2 YPHS U= Zd I v E
ml_doc const char * HS2EF YES 7t Ryt

ml_meth C 4 <l E{%}\%D} gt o] T2 2 AUk A Pyobiect +Z HbaE U T} 347}
% B AT H o] B A HAES @23 UTh PycFunctiono] 3 WA
Zself AA) EHCHS /\}&ﬂqr)r'

=2
ml_flags BE& T “ﬂl—% Ed e vE Zd=gdUnh E EdaE TE FF o vk
28 Ve
AA Aol Whe vl 74A] 712 22 - F ol o ©] F F 74X £ METH_KEYWORDS &} 2 §3sle] 7] 9=
AAE AAS = AFUTh 2AHA T 6718 T& FF o] AFUTh
METH_VARARGS
ol W A=} pycrunction 39 AWAY 3% FAYYh Bk T A8 pyobject* %8 7]
gy A WA= WA= self AA QU 28 T 47, 8 7“%110”45} - HWH 7
W (FF argseh FUth+ ZE JdAE el 72 7-‘1‘
PyArg ParseTuple () ©|\} PyArg UnpackTuple
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METH_VARARGS | METH_KEYWORDS
o] & 3+ EEH_7_7]— JemAy=E= PyCFunctlonWlthKeywords g olo]of gt} o] T4= Al 7))
o 7H ¥ 711’415“/]3} self, args, kwargs. 017]/‘1 kwargs= B 7191 E Q1AL Aol AU 719 =
o1z} 7} ‘3}2“1 NULLY = Q&5 Yth 7] = AdHEA © 2 pyArg ParseTupleAndKeywords () 5

AHg-3ho] 72 g U,

METH_FASTCALL
917 QAW A DS WE 55 72, WA FL_pycrunctionrast JUTh A AR v A
self o131, 5 WA U] W QLS GERAE Pyob ect + k9] C W@ o], Al WA o)) Mo Mx}
Sl Aol YUk,

o) AL A3t AP YR 7} obd U 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 vector-
call protocol: there is an additional fourth PyOb ject * parameter which is a tuple representing the names of the
keyword arguments or possibly NULL if there are no keywords. The values of the keyword arguments are stored
in the args array, after the positional arguments.

o] AL Al gtE APIS] YR 7} obd Ut
B A 3.70] F7}.

METH_NOARGS
UH7H A 427} 9l Wl A =45 METH_NOARGS ;_EHJE uds o] glom, A7t oy FHex] Feldt A vt
Rtk ycrunce ion Folojof gtk 2 WA ul7] M2l o 52 AL 2 selfol ) R Eo|Lh
AA AxB 2o gl F2E B3tk BE 450 F HAA] o) L¢t NULL Y Yt

METH_O
"o" QIAR PyArg ParseTuple ()& ZZ& 8= A, &g AA AA7} Qe WA == METH 0 )
22 g @ 5 JdsUth PyCrunction 3 o)L, self vi7) W42} @A QIAME U= Pyobject *
w7 M-S S Y Th

T 2E 1 HE Y= o AR E A a1 Sl 29 v A =9t AA AR S wl vhl g2 UEbd Y Tk
ofd gole AT s Uh olB g S 2 F A stuE Fol A viA = ths) AT 5

METH_CLASS
HAEZ go] ddaeartold ¥ 7“7<ﬂ7} HA 7] A2 AGE Ut classmethod () W2
& A oA = A AR FEl & vl A = (class methods) & W=+ W] ARS-H Y T

METH_STATIC
g dNuLLe]l A WA w7 A E ALdEH Y} staticmethod () WA
4%4%%@L%Hﬂ%ﬁﬁ%&ﬂﬂﬁﬂﬂtmmMmmmggztmq%%qq
Sprpe] ChE gt 2o WAE o] 22 77 thE ol thAl A 7b 2 5] A S Aol F o,
METH_COEXIST
71E Ao Al UHHEA 2@ Uth. METH COEXIST7} 9O, 7| 22t viE g = Joj & A
He AdUth X A7t A= HolE Aol 2EHBR, o & 59 sq_contains £52 EA =
__contains__ ﬂ"“ 23 E HA=E st 22 o] 59 3l F PyCFunction& EC‘(S]-X] k<=t
=27} xq“]ﬂ , PyCFunction ©] 2} 3 E A ZFe] ol EEQ-T’_ &£ 53 52t} o]+ PyCFunction o
Wal 520l Al AA 52w} Aske ol 9] W2 $-8TTh

PyMemberDef
CFxA Wl s dste Jo o ERREE 7&

(
-

£ 72A 2=

e 2ok

rlr
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== CH o|o|

name const char * | W] o] &

type int CTHzA o J= Ao 3

offset | Py_ssize_t W 7} & 9 7“21] FZ2A| 9 9] 2] 3F= nlol E D]'*A-J 2z
flags int 79 7] A& AR 27 7h5shA| & e ZHIHE
doc const char * | ZAE S Y&-& 7l Uttt

pe2 ot

W 7FNULL Y u] T_OBJECT+ None<

ty T C Yol s Zst=
HH e Itold Foz gy

W2 T_"MIZ Fstud & dsunh W 7h sto]do A AN E

o3 2 0|2 cd

T _SHORT short

T_INT int

T LONG long
T_FLOAT float
T_DOUBLE double
T_STRING const char *
T_OBIJECT PyObject *
T_OBJECT_EX PyObject *

T _CHAR char

T_BYTE char

T UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T_PYSSIZET Py_ssize_t

WA T

Wl3}5l 31 T_OBJECT_EX+E= AttributeErrors

+= Ao A T_OBJECTS} T_OBJECT_EX7} t}5UtTth T_OBJECT_EX7} T_OBJECTHT} 3| F oJEZH
Eo| 3t del F AFES ¢ 2027 X852 2, T_OBJECTH T} T_OBJECT_EXE AFE3HI AL

flags+ 22719 ¢17] AA2E 93] 00 A, 81 7] A& AA A~ 913 READONLY & 5
typeol T_STRINGS A& 3HTh:
Ut} T_OBJECTS} T_OBJECT EX W w W 2AhA| 2

AFUth
Z1& READONLY S St U th. T_STRING H| ©]B| = UTF-8 & &f| A g
4 Jd5 Utk L2 A g Y.

PyGetSetDef
Pol tht 22 HE 22 AN E BYote T 2A. PyTypeobject . tp_getset ExO| et AB &=
SEL RS
2t ([ C™ 9|0
name | const char | )] EZHE o] &
*
get getter AEZHEE d=CIF
set | seter | O|E 2R ES AR A RS A A C 95, AT d ol E I REE 9]
Ag AUt
doc const char | AEHA EX~E
*
clo- void * getter &} setter o] 5= 7} ol o] E] = A| & 3F= A HZ 34 E T E
sure
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get S 3] Pyobject * 7] W Ea S

1

)2} g Z QA E (A& closure) & TolEYdYth

typedef PyObject * (*getter) (PyObject *, wvoid *);

Q3o A g

set &+ F MY pPyobject * w7 S (JA2H A

WolE Yok

& wast, 4

et AR H o 9] 9} 37 NULLS uFEs) of FuUth
AR 7 &4 ZH (AFH closure) &

typedef int

(*setter) (PyObject *, PyObject *, void *);

o EPFEE Ak = AS F

o ) o} A -1 wheka] of T Tk

123 &

oboh spolm A A 2He) AhF FR Y FRA F e
PyTypeObject T-ZA). _
EE FolH S8 TR Il I E =2 AL wol Zﬂ:o'—’é‘}
ﬂzeﬂ$ﬂi°m

A

HA) wj7) M= NULL YUtk AFstH 02, Asetd A H

AMze B Bolshe T2AY AYYh:
F48 Agolo] B AAE AT 4+ AA T,
FUTh o] AR AM Y 54 P4
of o9 %8 g e,

AA 7S 59 e A

aw
o
<
H
>
3
o
>*

PyObject_* (

2
Y AA} N2 S FAGE FY RE
wa),

R A Ea o n 2 RO e B A4S s g th o) A A AL S A AR A8

AR B BEE FRANA Jehe a0 2 498U,
el ek 2 9o, o AAL

ARGl g 5 &e AT Ut

12.3.1 b2 &%
“tp &2
PyTypeObject & 2! ] ExHME/NEZR S|
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 * RIEESES %
tp_repr reprfunc repr X X X
tp_as_number PyNumberMethods * RERE=3 %
tp_as_sequence PySequenceMethods * RIEESES %
tp_as_mapping PyMappingMethods * RS %
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 G
tp_setattro setattrofunc _setattr__, _ delattr__ X X G

EFS SOIXIo AIS
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H 1-0[™ m|ofX|of| M Al

PyTypeObject =& ! =] ELS A E/EERE S|
=2

QT DI
tp_as_buffer PyBufferProcs ¥ %
tp_flags unsigned long X X ?
tp_doc const char * __doc X X
tp_traverse traverseproc X (€
tp_clear inquiry X G
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
tp _dictoffset Py_ssize_t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X 22
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

125 o) &R o522 £X0 (ARALR) AAH AL

UeRY Ut 3k 23 (angle brackets) ¢l = 0] 52 97 A_o=

o
=
F 3l oF Futh. o 235 (square brackets) 9] o] 52 WF AL JUth (FFALE of)) “<R>" &= 2 =7 25L& 3T (= A] NULL

o] ohuofof gk,
205:

“0”: PyBaseObject_Type©l A4
“T”: pyType_Typeol] A3
“D”: 7)1 R Z (EFoINULLE BAE F9)

X - PyType_Ready sets this wvalue if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? - PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
“r”- /}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

B ege QuolEdE 25 A ol ERA 0 5Pl fol AL,
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COUNT_ALLOCS 7} A o= ¥ t}-2

e tp_allocs

e tp_frees

tp_maxalloc

(HE AL Jor =3

e tp_prev
e tp_next
ME &%
==X El EF0ME
am_await unaryfunc __await__
am_aiter unaryfunc __aiter__
am_anext unaryfunc __anext__
nb_add binaryfunc _add__ _ radd__
nb_inplace_add binaryfunc __dadd__
nb_subtract binaryfunc _sub___ rsub__
nb_inplace_subtract binaryfunc _sub__
nb_multiply binaryfunc _mul__ _ rmul__
nb_inplace_multiply binaryfunc __mul__
nb_remainder binaryfunc __mod__ __rmod__
nb_inplace_remainder binaryfunc __mod__
nb_divmod binaryfunc _divmod__  __ rdiv-
mod__
nb_power ternaryfunc __pow__ _ rpow__
nb_inplace_power ternaryfunc __pow__
nb_negative unaryfunc __neg
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift_ rlshift
nb_inplace_1lshift binaryfunc _ Ishift__
nb_rshift binaryfunc __rshift  rrshift
nb_inplace_rshift binaryfunc __rshift__
nb_and binaryfunc _and____rand__
nb_inplace_and binaryfunc _and__
nb_xor binaryfunc __XOr__ __TrXor__
nb_inplace_xor binaryfunc __XOor__
nb_or binaryfunc __Oor__ __ror__
nb_inplace_or binaryfunc _or__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc __floordiv__
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __truediv__

CTS HoIxIol AL
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nb_index unaryfunc __index
nb_matrix_multiply binaryfunc __matmul__ __rmat-
mul__
nb_inplace_matrix_multiply binaryfunc __matmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem__
mp_ass_subscript objobjargproc __setitem__,
_ delitem___
sq_length lenfunc _len__
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sqg_item ssizeargfunc __getitem__
sqg_ass_item ssizeobjargproc __setitem___
__delitem___
sqg_contains objobjproc __contains__
sq_inplace_concat binaryfunc _dadd__
sq_inplace_ repeat ssizeargfunc __imul__
bf_getbuffer getbufferproc()
bf _releasebuffer releasebufferproc()
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& & typedef

PyObject *

typedef UHEEE Hhets
allocfunc PyObject *
PyTypeObject *
Py_ssize_t
destructor void * void
freefunc void * void
traverseproc int
void *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
194 Ch ZH % (=]
descrsetfunc int
PyObject *
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AR W EL okl £ o npedefE R L.

12.3.2 PyTypeObject 2|

PyTypeobjects 2 A2 E Include/object .hol A &+ A& Utk F2 W& A, bl
o] 2 W o

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;

PySequenceMethods *tp_as_sequence;

PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */
hashfunc tp_hash;

ternaryfunc tp_call;

reprfunc tp_str;

getattrofunc tp_getattro;

setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */

(Th= s Ao AI%H)
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getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;

} PyTypeObiject;

12.3.3 PyObject &=

@ AA| FZ2A = Pyvarobject %Ziﬂg AU ob_size BEE T4 ¥ (type_new () o] 93 ¥H=
A Yt} 9wt o 2 clags B A T 1/]1’/} ol AFREH UTh PyType Type(MEF §) L tp itemsized
z2 7133l YAl L, A2E A (S, Ué A= ¥FE A ob_size DEZ 7}A of 3+S E=d T}

PyObject* PyObject ._ob_next
PyObject* PyObject . _ob_prev

o] =+ WA= py TRACE_REFS7} AL Wt E2AF Uk NuLL29 273+
PyObject_HEAD_INIT "fa & g3 Helg Ut FH o= 3 AA Y A, o] d=+ T4
NULLE FAP Ut 5202 I8 A 4, o]l F A=+ AAE Foll A& BE gholH AR 9
olF B3 gl2Ed AZdt= vl AHEE UL o] A2 g W Y HH o2 AMEE £ dFUTh A
4t AFE2 $7 M4 PYTHONDUMPREFS 7} A A E uff Adfo] T uf of A3] &3k A& <4

3= AP Ut
Al:
o] A== A H Fof o3 F&E A FHUTh

Py_ssize_t PyObject .ob_refecnt
o] A& PyObject HEAD_INIT iz s 12 273d @ AA 9 Fx AsdUrh FHow

aE @ AA Y 4 Y 2" (ob_typeo]l B2 T ZHel7IE AA) € AR E VR ESH A o5
Utk 2o 540z 999 8 AR A9, dAdAt 322 AL
As
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o] 2= A H Yol o5 FEH A s yth

PyTypeObject* PyObject . ob_type
o] A& ¥ 9 ¥, = el & (metatype) Y LT} PyObject HEAD_INIT W 2] th3l Q122 27|31
o, g2 AW 02 sPyType_ Type oo oF itk 22 (o)) AL ol A A8 gl oF s
FAOE R Jhest S REY A9, A= FES 27327 o etal B oh whebA,
Z & NULLS PyObject_HEAD_INIT WZEE A3y, 0 A2 53317 Ao &L 273}
S A2 A BEE AR O R 27|58t A YUt o] A2 ditH o 2 33 o] ¥ Yt

Foo_Type.ob_type = &PyType_Type;

PO A" E vhE7] Mol s oF U th. PyType Ready ()= ob_type©] NULL Q1 A] &l 5}al,
a2 r/}uq uﬂ ol Zd 29 ob_type BER Z7|3SHUTE PyType Ready ()= 00] of® o] =&
W45 g,

12.3.4 PyVarObject ==

Py_ssize_t PyVarObject .ob_size
BAoz AFE Y AA 49,008 2755k gtk FHoE BIH Y A 4, o Yo
=gy o7} 5y

As:

rlr

12.3.5 PyTypeObject =&

SR AES A= Ao J5Uth B NULLE AAE ul] pyType Ready () 7} S AT
20w “r| Bz AT 9 =T (PyBaseObject TypeT} PyType Typeo] AAE B A= 7l 53
Hog 7| Rgre 7 AF ol fFo A L.

const char* PyTypeObject . tp_name

% ool THENUL-ER £AUE 7hel7) e A, RE Aoz dis g+

S A B o\ B 51 1 o] 8 o elolot Huieh U 3 HEl A, 1

St BBl A A A BE oW, A N2 o5 L AA BE o5 AR e LT, o E o,

71 xR pe] AHE 37| R Qof] = BE MO ALH TEl= F2 tp_name 27|8A7F"P. Q.M

.

sA0z 299 § AM 9, BA @ o Folojof 3, BE o] 5L § gAY 7]

' module ' oz YA HOZ AFFH YT}

Ao G983 AA FP, 1p_name BE o] glofof Futh vhA% G o] A BE A
__module_ JEFRER QAT 9lon At 4 o] F O BE e name OEZRHE

AA 2 T 5 AU

Aol glew, AA| tp_name BEE __name_ OJEZREEZ AT 5 glow,

Bl HES BYHA AUt (Aol Az, v A AR A A ke 3. o] A

ozl = IS &+ lvhe AS ST =3, pydoc o & vhE 25 g Ao Ur@‘ﬂx] S5y th

o] d=& NULLO] oty ofof Utk PyTypeobject ()l A FA8HA 223 BEJ Ut (A2 A

tp_itemsizeE AL 3}taL).

Al

module ©oJE

H

N
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o] 2= A H Yol o5 FEH A s yth

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject.tp_itemsize

o] A= E A} 3 § A AEI A0 7|2 Hlo]E tho] & A A4 915U Th

= 71x] 259 ol YUtk A Zo] AAE AL 20 tp itemsize WES 2431, 7
AxE 2o Fo=00] ofd tp_itemsize BEZ}F JAFULE 1A Zo] A2xE 2] o] A
QlAElAE tp basicsizeZ AAFEH = T2 I7E 71')\14‘_/}

7hH o] A"l PO AL, AAEHA = ob_size DET} 010101: 3y, AdAEA I =
tp_basicsized N 33}7] tp_ 1ter2751zeE 3 7k Yok 01]7]/H N2 11]9/] “Zdo]” JYth N
e dutr o2 A AEH A0 ob_size BE AFH UL 97 5 Uth o9& ATFEETE
ER 7] 918 29 ob_sizeE /\]——QLTF]—_TI,NL abs (ob_size) ?:]145]— tt?l— ‘?_]i‘;:jé x|l ob_size
o7t i A A" A F2A 7 7PE dojetes 2 obdUth (& yEI2E QY 22A=
I Ao AAHAE ZEA 0 Al A" Aol = v Ql=ob_size JJ‘:7} 01"1/]1‘/})

718 T 7)o &= w3 & Pyobject_HEADYW PyObject_VAR_HEAD(QIZHE A FZAE A A3tE o A
|3 7)o o3| AAH 2B 20 Ay} 23T, o] AL thA] 2A3I T} _ob_preve _ob_next
gt ¥FH YL} o)== tp _basicsize Z7|SAE A= %076}ﬂ] 2HE L o AE A H X E
Adste ol AHEE = FRA 0 sizeof AAAE AHG S A YU T 7115-7101] GC 3l =77}
23 A gk Uth

7 & (alignment) of] o 3+ F31 AME: 7hH Zo] FEo| A H o] BRI, tp basicsize Fol
Al = ojof Futh o: 3 o] double ¥ E ??ﬂﬁ% ¥y } 2 ]E‘r- tp_itemsizex
sizeof (double) YUT} tp _basicsizeZ} sizeof (double) & ¢ 7t HEE = A2 221
o] Fd At (o] 2 o] doubled] B E 8 Abgroletal 7HA g Th).

749 o] AATAT} i BE W] 49, o] WE & NULLo] ofu]ofof gt
A%

o] BE+= A B Yol ol B2 FEFHUTh Wo]aF o 00] ofd tp_itemsizeZ} QLOW, REA S
ZMNBE YA tp itemsized TFE 00] old Fro 2 HAA = A2 AR H5 U (A o]~ 9
T et =27 dyeh.

K mL

destructor PyTypeObject .tp_dealloc

A~ 313 2} (destructor) F=ofl st ZAEH. (JZE NoneFH Ellipsise] A H) ol 3|3
AA~E A7 S A= A G B B3R ¢bE 3 o] §5 FYdoF FUh T A2 23}

syt

void tp_dealloc (PyObject *self);

A e 2 FR L7109 W) Py _DECREF () 8} Py XDECREF () WA R o3 S&F Y
t}. o AHM, A2t E -] EAEARE oo ek Fx+= gt A e dxda
7t 4R RE F2E AL, (05 S AgE E gl et Al @4: AH-E-5k)
ﬂé%ﬁﬂi%& %uﬂ 2] A& WA S ths, B9 tp_free FFE TS oF FUTh P A

B YL WE S Qs A (Py TPFLAGS BASETYPE ZE| I HEZF AR A L AL tp freed
AAE A AA T ‘EHZﬂ 7] (deallocator) & A3 T& & 5 Uk AA &3 A7 28
A2 sl g AFLE Aolojok T ?_]é%éﬂ- PyObject_New ()Y PyObject_VarNew ()
=

S Al 5te] g E o d4utA © 2 pyobject_Del () o], JIAE AT} PyObject_GC_New () Y}
PyObject_GC_NewVar () & AM3to] g gow PyObject GC_Del () YYTh

upz|eto g2, §o] 3 &F(Py_TPFLAGS_HEAPTYPE)O|WH, ¥ A 7]= P TF A7 & =t &
g @ A Fx A5 FoloF Ptk v E (dangling) X 1B 5 3] 8taL A}, °l 2A o= A% B

2 thet 2tk

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);

(THE seTATol A1)
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// free references and buffers here
tp->tp_free(self);
Py_DECREF (tp) ;

}

Al
o] A== AMH Fo =z ALH Ut}

Py_ssize_t PyTypeObject.tp_vectorcall_offset
et tp cal1d o EEA ] HEF (vectorcall) ZEEZE AHESt] AAE S5+ S
FASE Azt Pl g AE g ez A

o] A== Z @1 _Py TPFLAGS_HAVE_VECTORCALLO] H%Q N= T A
L vectorcallfunc ZQE 2 QA2EH A AL LZAS E 3
_PyObject_Vectorcall ()3 25Ut

PyObject *vectorcallfunc (PyObject *callable, PyObject *const *args, size_t nargsf,
— PyObject *kwnames)

vectorcallfunc 3 Q1 €]

A o2 AAH 2E

oo rr

_Py_TPFLAGS_HAVE_VECTORCALLZ A% REZH2E tp call® AR} ok, S &
2} o] vectorcallfunc T2} BT & WEO oF YT} tp_call& PyVectorcall CallZ A A3d

gk

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
tuple 7} dictol] Z+zF F o] 2 ] X &} 719 = QAALZE callable 2] vectorcallfuncs &< T}

of %4 tp call EFoIA AHget7] 98 AUk tp call2 EWax) oo A
A} _Py_TPFLAGS_HAVE_VECTORCALL Ea]lg st S5 ULt AAES TE&=oFdH,

PyObject_Call @4 & St tAl ARSI Al 2.

A3 Heap) JoA AT 22EFE 2USE e A FG1ITh A48 A7} shold 2=
Ccall_ & AR, tp_callw AN o] ME 2 ok AH oA & 5 Az

F3l: tp_vectorcall offset €% 9n| 2 FA A olv] gho| M 3904 &4F 2= o4y
Ut WE 25 AFS ST, sho] A 39004 IS AT Fu 5 T A L.

WA 3804 WA o] &X % zho] % 2.x8] 14f Zuf e o] AbEE A5 U T Tho] & 3.000 4 3.7 A =,
of| k=] Q1 I tp_print & WHE 5T

As:
ol A== tp calld I B Fofl o) FEHUTh ME F tp callo] NULLY wf A H P2
wlo]AdoA tp_vectorcall_ offset< A<ghUrth
3] S (Itol Mo YA B EFHAE £FSUthH & Py TPFLAGS _HAVE_VECTORCALL Z#¥1&
43k g ol fel Al L.

gelaltrfUnc‘PyTypeObject tp_getattr
get-attribute-string $H<=of] o 3+ A &1 2 2z Q1 H.
ol A=E AAHAFUY D o, tp getattro T ZA AFSA N | ERHE o] 52 Al
F5t7] f5l Fol W EAE A A C AL S Wots ol & 7 A ok FUth
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A%
5 tp_getattr, tp_getattro

ol =& tp_getattrogt FA AE Fo Y3f FEHYUTh B F2 XHE FJ9 tp getattri
tp_getattroZ EF NULLY W) o] AF oA tp_getattrid} tp_getattros BT A<l ch

setattrfunc PyTypeObject . tp_setattr
o= HE AT AAE e Pl A A ZAH,

ol A== HAAHUFTUT BB, tp_setattro T ZA AFSFA T, A ETRE o|F< Al
2371 A5 sol M AL A7) T4l C AL L WolE o]= B2 7l Aok gk,

As

5 tp_setattr, tp_setattro

o] BE & tp_setattroft A A B Fof o FEF Ut AB F2 B P9 tp setattrdt
tp_setattroZ EF NULLY W) o] AF oA tp_setattrid} tp_setattros BT A<l

PyAsyncMethods* PyTypeObject .tp_as_async
CHzolA 0§l ol H 23} 15 7] o|Elel o] H 222 TASE AA v BAE A=
FohFEA N HE EAH. AN WSS w57 AR FEA S FRFAA L.

WA 3.50] 7} o] A= tp_compare®} tp_reservedstd YH U T
Al

tp_as_async BEx FEHA AR 23E d=EE B AR FEH T

et
H

ki3 ‘]—

=

rlr

reprfunc PyTypeObject . tp repr
W @4 repr () & FASE T4l e A ZAE,

X WL pyobject_Repr ()3 25Ut}

PyObject *tp_repr (PyObject *self);

F4e BAG Y FUSRE AAE @ of T o AAC R, o] Gk eval () o] 1D 0
Aes A o] FoJAH 22 32 7H AA & whEhehe A G2 k] of it o] A o] 7HE A
rom, <" 2 AZSIAL > 2 Eihs wATE S vk of 3t o] AL Al A AAQ] P} e BF
FEZ  Yojor Pyt

Az

ol AlB YPor FLHH YT

713k

ol A= HASHA ¢k oM, <5s object at p> FA L AL o]l WP YT 7] A s = @ ol F
o7, %5pr AR WEE FALZ XS Y

PyNumberMethods* PyTypeObject .tp_as_number
SAZREZS TASE ARG AdE 2=
A7) 7727 H AR E T
As

tp_as_number DL A4H A AT, £3E BEE AuAew A4H U

=

et
Hl
%
_0|L
rr
o
N
-
BN
é
=2
=
r
]
r o
nj
o
i)
[
rr
My
Y

]

PySequenceMethods* PyTypeObject tp_as_sequenc
NAsZ2E2S PAse A #dE B=2 2oas
A2 AA _7,4_;(]]01]/\-1 At
As

tp_as_sequence BEE A4H A A, £3E BE A Aoz 45FUTh

o
N
-
N
2
=
4
g
&3
ro
)
o
i)
y
rlr
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PyMappingMethods* PyTypeObject .tp_as_mapping

Mg 22 eES FASE AAd T Bd¥d A=E 238t F7F2A O e 2. o] 2=+ 1
A F2A A Ayt

A

tp_as_mapping BEE AEHHA GAW, 2dd dE=EH oz ASE U

hashfunc PyTypeObject tp_hash

W& &4 hash () € FHstE drol i A=

MWL Pyobject_Hash () 9+ 25 Uth:

o~
o
(o]
An)

Py_hash_t tp_hash(PyObject *);

L2 A W YT DA ook IS AN G ALK FL AN LN U5
o9& 44811 -1-8 Wreks] oF Ty

o] BTt AAH A oW (183l tp_richcompare”Z} AR A o), AA L HAE H 3t =
A&+ TypeErrorE WA A UL} ©] AL PyObject_HashNot Implemented ()2 A A 3= A}

2Lt

o] dr = BB oA A WA EL ALS X5t 7] Y8l Pyobject_HashNot Implemented ()&

rIr

<

WAH S AAY 5 AGITh o] A2 THold 22N _hash__ = Noned} 558 20w 34
F o], isinstance (o, collections.Hashable) ©] FalseZ Zul=2 A vt&3}4 g} wiofo
A= npd 7 A QY- ol W =22 Fe oA _hash = None& AA3W tp_hash E%9]
PyObject_HashNot Implemented ()2 A3 H Yt}

As

J&: tp_hash, tp_richcompare

o] =& tp_richcompare} 7 A B Fof o3 FEHUth: A B P9 tp_richcomparest
tp_hash7F ESF NULLY w}, B2 &L tp richcompare} tp_hashs EF A&y

ternar)j"uncPyTypeObject tp_call

AA TE& TS ol gt A=A e A7 ZeEo] oby ¥ nuLL o] o] of Frth A2
PyObject_Call ()3 Z5Uth

PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs);

Al

o BEr An oz A5PYTh

reprfunc PyTypeObject tp_str

WA A str() & FRBE B0l e AEA TAE. (stre oA Folw, ser() S T Fof A
WAE S2 ol SN L, o] AAAE byon ot Sis () B BES] A U SR,

PyObject_Str () ol Ag71& TEAHTh)
MWL pyobject_Str () ZHY T}

PyObject *tp_str (PyObject *self);

e ALY FUIE AAE e of Utk thE A Fol MR, print () Foll o) ARSE
Fdol7] wol, A “X5e ARG FHolofoF Pt

A

old=r AH Fog FJ&EP Ut

7123k
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o BEZ ARHA o, FAY BB WBH7) A9 pyobject_Repr () o] TEH UL

getattrofunc PyTypeObject . tp_ getattro
oJE | HE 2]7](get-attribute) $F4=of o 3+ A &H 2 = Q1 H,

AL pyobject_GetAttr ()3 Z&HUth:

PyObject *tp_getattro(PyObject *self, PyObject *attr);

rlo
o
z 2
2

T E PyObject_GenericGetAttr ()& AAsH= Aol A th AA oJEzH
o e AT

[ e
I~

)
o
r]
fll

ot oy

M

. tp_getattr, tp_getattro

0] e =tp getattr A AB o ] AEHUth B g9 tp getattridttp getattroZt
FNULLY W] A B 2 w|o]AFoA tp_getattrd tp _getattros EF ALY},

7123
PyBaseObject_Type< PyObject_GenericGetAttr ()& A& th

setattrofunc PyTypeObject .tp_setattro
A= el RE AT AAE 9% Gol e A ZAH,

AN WE pyobject_SetAttr ()T ZHUth

PyObject *tp_setattro(PyObject *self, PyObject *attr, PyObject *value);

—

=3t valuea NULLZ A3 5to] o] ER|HEE AA5t= A= WHEA] Al dsfof it dutdog o
BT E PyObject_GenericSetAttr ()&E AARAd= Aol AUt} AA A EZHEES dAs=
Qurs el Py AT

As

5 tp_setattr, tp_setattro

ol M- tp_setattr}IA AB Foj o A&EF Ut B 3O tp setattrItp setattroZ}
RENULLY o, HHE F 2 H|o] AT oA tp_setattrd tp_setattroms: EF ALYt

7122k
PyBaseObject_Type-2 PyObject_GenericSetAttr ()< A& T}

PyBufferProcs* PyTypeObject .tp_as_buffer
H 3 B H o] 2 E P AR vt B BEE o= 7 FRA N R EQAE. o] A=E
w3 AA A A AT
A
tp as buffer BEE 4457 GA v, 2gE Bt AuAo e 45Tk

unsigned long PyTypeObject .tp_flags

ol =gt a9 nE AT YL R ST+ 5 Aol s i E o v S Ve Y
thoE AsL oﬂ/\]—7q O 72 A ZA A= LU & AA| (== tp_as_number, tp_as_sequence,

tp_as_mapping @ tp_as_bufferg &8l FREHE FF FT2ANY §QF A=/ FE2F8S el +=
ol AHEH Utk olg s el 2 v ETL 042‘:&, o] Aol HT 3= g JEJCOH MM A E}A] Dotof s T Al
0°] Uk NULL ghE 2t 2122 F38f oF Frth

ol d=9] &2 %%‘@HD} i S vEE /fEH R FEFHUH, S dlo]ag o S
A A H o) o] ZA T HIEE ASA UL FF FxA AdE W I EE
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g F2A 7L ASE A A A AE5E , S 2 L U EL wWo]AF 9] gho] S LA of
3t Z Qe 2} 6‘771] /H H &g owg BARFAUTH Py TPFLAGS HAVE _GCZ# 1 HEE tp traverseS}

tp_clear BES} 9 ”’\9 Uth &, B QoM Py TPFLAGS_HAVE_ coZe) W=t AR A
X AB O tp traverseﬂ— tp_clear 3T 7} &A3}1 NULL ZFS 2+ A9,
7)1 &3k

PyBaseObject_Type-< Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE-S Al St}
HE ufAF:

O B E wpa 327 @A) o o AFUTh ol | AAAE A ORI tp_flags B Fe 3
e 4 Ut W38 PyType HasFeature () = Ze a2 gk pe fE HS L tp->tp_flags
& £7F00] obd =] gelgh
Py_TPFLAGS_HEAPTYPE
ol HIE&= 3 AA| AA7F ol &g w] AFFUh A& 59, PyType_FromSpec ()& A&
3to] FAH o7 oA §. o] 73‘% A~E29 ob_type DE&= Fof Ut A2z 7530, A
Axe a7t whso]d uf 9§ 2 A 7FINCREFH 11, Q12® A7} 913 9 wlf DECREFE Ut} (o] = A B
POl Ao AL A FFUT A2H 29| ob_type o] =2 38H= 3 ¥k INCREF Y DECREF
HUh.
As:
2?
Py_TPFLAGS_BASETYPE
SHIEE PSS THE P Ho]ayg oz ALT ¢+ S u AFFULh o] HEZL A A A ko™
o] For AH P wE T syttt Javad “final” S 2o AU .
Als
?2?
Py TPFLAGS_READY
o] H|E& PyType Ready () ol &3 & AR 7} &3] 27|31 v 24 F YTt
Als
?2?
Py_TPFLAGS_READYING
o] H|E& PyType Ready ()7} 8 AAE 27133t 5 A Ut
Al
2??

Py_TPFLAGS_HAVE_GC
o] H|E = AAZE 7 A - = AL

St AAE UL o HEZ AAEHH,
]

PyObject_GC_New () Z /\} Shof Rt oF &}31 PyObject_GC_Del () g_ A& }oq v} 3 5
olof L. 8 /1ol 54 419 ) 274 517} ek o] MEE ERGC B A=
tp_traverse®} tp_ clear7]— AA o DS FAFYT

As:
J5: Py _TPFLAGS HAVE_GC,tp_traverse, tp_clear

Py_TPFLAGS_HAVE_GCZ# I v EE - tp_ traverse®ttp_clear Y=} 3| AEH Y =,
AE F AN Py TPFLAGS HAVE GC Ze|2 v EZF AAE A &1 B 39] tp traversel}
tp_clear X7} 22X 3} NULL 3k 2= 49

Py_TPFLAGS_DEFAULT
o] AL B AA S} I G FxrAANA 5 BE EA9

ry
r
i
td
r
R
lut
lo

H|E mta =g

N

HA| 203

J



The Python/C API, £A| B{Z 3.8.20

ych dA, vt 2o dc & £38Ytt}: Py _TPFLAGS_HAVE_STACKLESS_EXTENSION,
Py_TPFLAGS_HAVE_VERSION_TAG.

Als:
222

Py_TPFLAGS_METHOD_DESCRIPTOR
o] \|Ex A 7} A A A 92 ] A = (unbound method) 3] & 5 28-S LpeR YU ).

o] Z2 17} type (meth) o] A= HA:

e meth.__get_ (obj, cls) (*args, **kwds)(obj 7} None©o] o}d uwl) = meth (ob7,

*args, **kwds) 2} 5538l oF Fh

e meth._ get_ (None, cls) (*args, **kwds) = meth(*args, **kwds) 2} 553
oF T

°] £ 1+ obj.meth () 8 22 VA A HAE T2 1‘41 A A3lg 753 A it obj.
methol th g A A] “A A% v A4 = (bound method)” A A& THE A b5 th

H A 3.80] F71.
As:
ol FH1E Y Foll 3l F&EHA U AP AR, tp_descr_geto] A& wutth
FEEUnh
Py TPFLAGS_LONG_SUBCLASS
Py TPFLAGS_LIST_ SUBCLASS
Py TPFLAGS_TUPLE_SUBCLASS
Py TPFLAGS_BYTES_SUBCLASS
Py TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_ SUBCLASS
Py TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
ol Z¥l 1+ PyLong Check () & & oA o] AP AH Fe QX
o= ol AR E Ut ol 54 AAE PyObject_IsInstance ()} 2
Ytk Wl A A5 /\P*"“Z} Ao L tp_rlagss HAA A3 oF Pt
A ) e ) B e A S A e 7}/\}“‘1ﬂ" A Oﬁﬂ"’ﬂ ErJr*“/‘r‘?‘rE?ﬂ 253yt
Py TPFLAGS_HAVE_FINALIZE
O] H|E& tp_finalize €X°] ¥ FRA & wf AFF Yt

B A 3.40] 7}
HA3REE HA: A ZE|E = tp finalize X0 &4 8 A0 Jvtal 71 3H7] w2,
o] Ze 1=t F LA dFUTh

_Py_TPFLAGS_HAVE_VECTORCALL
o] HIEx FHaV AHE Z2EF
tp_ Vectorcall offset2 AXFAA L

Al

o] H|E = tp_flags 7} A A=A ol A A (static) A B Foll APt AH Fe
tp_call®] NULLO|I Al H & 9] py TPFLAGS_HEAPTYPEO] AAE X &S u] AJH F&
2o A _Py_ TPFLAGS_HAVE_VECTORCALLS A<

m]o

TaT W 4FPUt. AT g
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3] 92 _Py_TPFLAGS_HAVE_VECTORCALLZ 4317 5 Uth

FAAH gu e g FF gy B

WA 3.89] E7}.

const char* PyTypeObject .tp_doc
o] & AA o h3t FAEF S A Fdt= NUL-EE C ZALo that A&7 ZRE. o]+ J4 P9
AAAEI A A _ doc_ SJEFHEZ =ZHU L
As
ol A== A H Yo o5 F5H A sy
traverseproc PyTypeObject . tp_traverse
7Rl A =3 712 & Shof ook A8l A EZ Q1 E. Py TPFLAGS_HAVE_GCZ I WEZIAAHE H$

-1 =

ok AL g Ttk AE e the T} 2H U Th

int tp_traverse (PyObject *self, visitproc visit, wvoid *argqg);

stol R o] 7u] 2] =3 A Al th gt AA| S A B = A =2 7ha[ 2] =5 A Dol A e = 5T

tp_traverse EAEE 71| A =R 7N A FZ 32 A 5t= o] AFRFH YT} tp_traverse S

o] Anh A el 7812 Bd] 92T 2B shol W A9l 2 A2 A2 Weol e £y visIT() S
T & So],t} 28 _thread B 2EY &4 local_traverse () YUtk

static int
local_traverse (localobject *self, visitproc visit, wvoid *argqg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return 0;

Py VISIT()+ FZ <8 4T 4= &= Ao tisi vt TEH ol Fo 3t A L. self->key
WAHE QA T NULL oL} ol W EAE R sl FE 8] ARV E S glsUTh

Wi o], W 7k Abo] 29 ARV E = gits AL 1 duEs, g A9 Yl gc RES
get_referents () 71 27 E THIFEE WA Y HEIZ A2 = IdF YT

A3l tp_traversegd TAT W], AXEATF AR{E= (3 F2E FA M) WH T WE3lof
Ut & 5o, AA 7} tp_weaklist ©F 2 T3 23 FRE A YsHE, A2EH A7) R4 of
Sk okst R E AR af3A 7| ol HAT B A2EE A D= ZAH (ip_weaklist 7} 71 2] 7] =
A2 BT SHEUTH OF B2 e AEs okal B2 422 A U5 A A7 o] A5
SHA B Al AR A7) ob 4 Aok QLo Al AR 4 oA, A AHAE T oke] 8 el U 7 BHEE
27 5T

Py VISIT()+ local_traverse () & visitarg 7] W7t o] o] U AL LUt o2 o] &

& 2ol uhA 2.

As:

15 : Py TPFLAGS_HAVE_GC,tp_traverse,tp_clear
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ol M=t tp clear® Py TPFLAGS_HAVE_ GCE?J]:L HIE 9} 37 A B & o o] A&H Ut &1
I WU E, tp_traverse W tp _clear7} B oA 25 00| 25 vl o] AT o A A& LT

inquiry PyTypeObject .tp_clear
718l A =3 719 A 8] 34~ (clear function) of] T3+ A& A E Q1 E|. Py TPFLAGS _HAVE GCZ¥ 1 H|E

pul

AR AS AR AR ABE T8 2ok

int tp_clear (PyObject *);

tp_clear YW e ZH A £ 7oA ZA S w2 7R A oM H 2 w@s Fed ASEYS &
ot AILEG BE tp clear @7 Asto] BE 2 82 Fojob gyt ]34\% ]5’-?&14‘;}
Gl A fo tp clear T Xﬂ—‘—ﬁ}“ N2 g 5o, FZ P2 tp_clear F45 FHIA
E’%G‘flr/} FTEUORE FX £ ?“ FRESITRE T A7 WEd U wEbA o 9
tp_clear@4 o g 229 ¥35l= 3 g Z71o SEoFFYTh o] AL 18 AAY A o,
tp_clear® F33HA] Yolx £ W3l o] &= A gt

tp_clear®] FAL th o A9} Zo] o] W A A = gl AL ef ghwfoll Tk JAA- e 2 S
AHA S s g i of] o 3 ZIE & NULL 2 A s of g th:

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

}

Bz AAL AN R oletA Py CLEAR () WA RS AR oF gt 23E A o o
NULLZ 4742 wf7}A] JU‘% A o he 25 FaA 7] A] ghofoF Futh o= = 3 il
E3E AA 7 w2 A A F o] Foe] sfe|d FE E) el Jdde] WY HEL S0 5 9]

ol

EdUch (23E A et AR stoldeto] At oksh Fx FWo g &), 2ejgk ZE T} self
ThAl 2 & 4 ohd, 239 AAE v e A}%?&# AThe A self 7 & 5+ A= 5, TTH AA
)8 LA 7} 2 A Fo NULLO] H &= Aol F2eUTh Py CLEAR() AR E AT AR UL
Ty

tp_clear 59 BEx & Fx £33 F+ Ao)7l dj o, Fx 8ol o & 4 gl stolH FA4d
o1} gho] A ﬂ %% E2THE AANE FeT do+ (S5 Uth v, 239 B E gho| AAE
gelstal, 39 tp_dealloc 7t tp_clears SEJEE A5 Aol AT 5 AH YT
ghol o] 7ha A =3 Al Alof] gk AkA| S A K= A A =8 7he| 2] =4 Al Dol A 2S5 dFUth

As:
5 : Py _TPFLAGS_HAVE_GC,tp_traverse,tp_clear
o] ET- = tp traverse®} Py TPFLAGS HAVE_GCZ 1 B E L} A A B 3o o3 AL U h:

=2— T

SWIHE, tp_traverse R tp_clear7k A H Joll A F 00 B wo]2g oA FE5FH YTt

4B

richcmpfunc PyTypeObject tp_richcompare
& -8k ¥ 3L &4 (rich comparison function) of] T 3k A &4 = Q1 E. A -2 th33 25Ut

PyObject *tp_richcompare (PyObject *self, PyObject *other, int op);

A AR w7 W= pyTypeobiectol 28] Hol® do] o AE Ao B YT}

o] gr=vln AI(LHAH O Z Py_TruelY Py_False)E HF&&|oF st} vlu 7} o H
LE_U% Py NotImplementedE WFE3l3l, T} of & 7} A 3 NULL S HH3alar oo =7

3o T

AA]
a7

g
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t}2 A4 = tp richcompare®}; PyObject_RichCompare () Al W] QAAZE AL =& Ao H
Ytk

= ia

Py LT | <

Py_LE | <=

Py_EQ | ==

Py_NE | '=

Py_GT | >

Py_GE | >=

THEAH I FE QA AL 5 AES g3 azr g Yk
Py _RETURN_RICHCOMPARE (VAL_A, VAL B, op)
]51 A 3}of u}zl, ?&4011/\1 Py_Truel} Py_False& t&%ﬂqu} VAL_A$} VAL B C vl &
AMAZE FAE AT = Jdojok FUTt (A& S0, CintY floatd 5= JAFUThH. Al WA A=
PyObject_RlchCompare (oA AT 23 AAE 2] AT}
Qb o) 3z 47t EntE A S ok
of &7} WA st E, ol &) & A A et Fol A NULL-& ¥HEH g T
WA 3.7 37}

A tp_hash, tp_richcompare
o] Bt tp hash} A AB Fo o] AEHUth A2 9 tp richcompare} tp_hash7}
EFNULLO|WH A B 8L tp richcompare®} tp_hashs A&t}

7183k

PyBaseObject_Type2 A& E 4= Q= tp_richcompare 73S A&yt 18
golotd, 45 E At AR A Lb‘-g‘u:] S FY AadAE vl FoAd 4+ gl

Py_ssize_t PyTypeObject.tp_weaklistoffset

o] o] AAH"HAI} <FA AR £ 9o, o] I
o9 Quda prAdAY exAL I (3]
PyObject_ClearWeakRefs ( () <2+ PyWeakref_* (
NULLZ 57]§}E]%Pyobject*f§94 =7} 235

2

ol EEF tp weaklistS EF3HA VA L; 1

ek,
A%
O] LE+ A B Yol Yl AEH AT ofef b H 23S FRAHA L. A B Fo] o] L ZAS A% 9
a4 dsUth O]“ A B 3 o] || V\aﬂr“/}g et IR B AE S EE A TS Y u YT BlAE
OJ]E_% A tp weaklistoffset< S| HAF R E, FA 7 EH A 25T
FxFoE HoyH Pl __slots__AAAdo] glar, 279 wlo]Ay F kst Iz Vb Ao §loH,
O3l AR FAE FE SRS AAHA X Vst T €F LEZANY tp weaklistoffset<
QR etel A2 AL oFelA B2 5 QA BE U,
Fol __slots__ Ao __weakref_  gh=EXo] LAWY, HFEX2 AT Y Axd 2o tfst
F IR YAEFETHIL, XY 222 P9 tp_weaklistoffseto] AZFH T
P9 __slots_ A Ao __weakref & £F° oW, F2 w o aFoA
tp_weaklistoffsetg A&t}
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getiterfunc PyTypeObject .tp_iter
A7) o E & o] B & Wk ool et A
ol el Eolgt= Ao Utk (N A2 o] &4 9l

PyObject *tp_iter (PyObject *self);

As
oldrs=AMH YPor AHHYTL

iternextfunc PyTypeObject . tp_iternext
ole gl ol ¥ 9 thF FH5 Wkt ool ek e A Q8. A2 t&3 25 yth

PyObject *tp_iternext (PyObject *self);

o2 o] ¥} 7} 4715 W NULL S WS of YU T); StopTteration ol 97t AW £, 184 4
S5 A5UTh T2 ol@ 7k BAsHY, oA NULLS Wl of Fth 1 EAlE o] Wel dAdAT
2 A5 AU

ole &l o] ¥ gh=
OlEﬁEﬂOlEi P2 tp iter FFE Ao ofsim, 7 T (A olH e ol B 2" 27 obd) o] g
olE} A2E A B Wk oF gt
o g Pylter Next () 22 AW ZsUnh
A5
o] BE: Au Poz gogUch
struct PyMethodDef* PyTypeObject . tp_methods
o] B9 It WM EE AAStE PyMethodDef T2 A 9] 4 24 NULL-F 3 W € ‘41?1 A A 2 QTE.
o FEuith MiAE 23 ydHE 3ste Fo 9 (o tp dictE
G %o 27Tk
As:
ol A= A B o 3] FLHA UM EE T WMAYUES S Tl FEH Y.

struct PyMemberDef* PyTypeObject . tp_members
ol o Axud o) At oY W (A=Y SX)E A A Sk PyMemberDef 29| 2 NULL-F
vl ol o Ao A Ee.

“

Wi o) g uich Wl Ul 2T AE S £ Yo DA el (o) ep_dict & FEFHAA L) ol G5o]
Z719 ek,

As
ol A== A H Yo o3 FLHA FFUTH(EH = e WAUSS T ASFHUh.
struct PyGetSetDef* PyTypeObject .tp_getset
o] o] AAH A 7_-“/\]-Q EFHEE A= PyGetSetDef:y’-ZXﬂ-J A A NULL-Z & HH O‘?ﬂ_oﬂ
oe e A ZAH,
W9 FEvieh, getset AT HEE LFSHE Fo) GV CFe tp_dicr S FRAA L) 0] T2
o] 2748 U},
As:
o] A= A B Foj o3l FEH A gFUTH(AME A ERRE= O WAYUESS T3 AE5FUTh.
PyTypeObject* PyTypeObject .tp_base
B &40 AEE L Mo aqo] e AEA EAH, o] 2EAE, B 44T ALY OF
e vle e sEolo] § AAE SA0w A48 oF gk
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B ©F ZAFIE A9 2715 740l A5 Ut C9AE 21541 F
constants)” o] o St T} EQ B2 FA|FA 07 HEE = PyType _GenericNew ()2} Z+
= FE83C99 F4 A4yt

flo B
o o
S
NE
X &

a
2%

L]}, PyBaseObject_Type () 3 22 B A o] %] ob2 wWiol] 489 &g ‘& diA= Fa 55
ARe dart gtk ARdYs ole A4 F glom (geee A AT, MSVCE xl A3skA]
et T Ao LE B ol 54 SN QA9 RELS AT

A

=
AHAOZ tp baser &4

2go| 273} gl A ook F T

Al

o] WE= A1 Foj o8 A% A ekl ok (P 3),

7|23k

o] r o] 7B 7L sPyBaseObject_Type QU TH(To| M Z &2 T8 of| A= object F o & L&A

|

Sl<ieh.

PyObject* PyTypeObject .tp_dict
ol GH el & pyType_ready () ol 93) o 7)ol 43 Utk

o] A== UntA 0 & PyType_Ready 7} 55 7] Aol NULLE 27|35 ofoF Tt} P 7] o] E

g HEE x3ele gAY RE 2732 £5 95Utk 9t PyType Ready () 7} 8L 273314
Foll thet F7F o] E-|RETZF(_add_ () & 22) W z=d Aite] sidsA] ob+ 4ol e o ‘j/‘%
vl #2748 = s yth

A5

o] BEE A1 gol o5 44 A vt (170 B = HEL BHE HAUSES B 4S
Fuh.

718k

o] BE7}FNULLO| W, PyType_Ready ()& M 9AYEE @FFYTh

. PyDict_SetItem()S AR AY 2 Ao g U8 C-APIE tp dictE $HF
AetA FsUth

oL
-
rr

Y, o,
rlo
e

descrgetfunc PyTypeObject .tp_descr_get
‘ﬂéﬂ%aywﬂAﬂﬂdHﬂﬂJﬂa

Fa AR e gL gk

PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Al:
o] A== AMH Fo=z AJ&LH T}

descrsetfunc PyTypeObject .tp_descr_set
U3 e g AQsta AA817] 913 el g A e ZolE.

g A = Zsdth

int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

value A A= ZFe 2HA)1317] Y8l NULLE A A F YT}
Az

N

H
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o BEr An oz FEPUrh

Py_ssize_t PyTypeObject.tp_dictoffset

o] 9o Al id o] AAEA WS S
R EER EE P REREEE
A A+ g Uk

o] A & tp dict EZIIA AL, 1AL

Ol o ol 0t I W, A2Ex F2A L A%
oF, A2UL R FoRE $2AE A
A2d s o] b do] ol £ wol s s
SUﬂ%UWMAHHﬂﬂZﬂth}oquaﬁﬂﬂﬂﬂ%aﬂﬂﬂﬂJQQQQN
HE]—_I_, tp_basicsize BE& o] AL Lo 71 dAA B & sl of ol Fo AR L. E2H
3-7] 7} 4uto] E QL A2~ Hl o] A, Q’#ﬂﬂﬂ Fx2A L M ol AF= YW HH tp dictoffset=
~42 AR oF T,

Aadxno] AA 9] Lzl v 2ol 59 tp_dictoffset S 2 AL = 9lgUth

Hel7h 9o, o] B 00] ohin] sd s W
;0] LEAL PyObject_Generi cGetAttr ()l

ﬂﬁ

ﬂﬂﬂAﬂ 2R Eo] e g4 2] Uk,
= e ARG gol 01T 2
Q= AE AR3 A T v A,
o) Q' 2 WS T AL

dictoffset = tp_basicsize + abs(ob_size)*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void*) :
round up to sizeof (void*)

o] 7| M tp_basicsize, tp_itemsize W tp_dictoffset2 8§ AA| A 3}, ob_sizes A
Ao A AU B45 ob_sized] ¥ 58 ALESo] 49 258 Aotz Degho] SR Y
th (o] AAES A P 2= ¢ls Ut _PyObject_GetDictPtr () oA 3Tt

Az

ol A== A H ol os ALEF Utk skt ob e YA HE A F = FRSFAUAI L. A H Fo] o] e A

NG+ dF5Uth ol AR P JdadaTt o2y de the L2 9 E AT

3yt "gMYels @4 tp dictoffsets $3 HHAHBR, A 71 5 A grotok Fth

S 2oz HFojd Poll _slots__ Aol §laL, dxd2 i MU E Zte o] F o gle
, B €50 da"da v Xol] 7153 tp dictoffset2 AT EFY LA HHH

Ytk

e Ror A Poll __slots_ AAde] Jow, F2 Wo]aF oA tp dictoffsets FEF

Ut

(_slots_ el __dict_ h= £Fs F7M% 7Itele &= 1, &4 £ 2ot

d2v__weakref A 75O R FIHSjoF T+ 5T

7183k

ol el 71l Ylsyth A4 ¥ 47, o] d=7FNULLol ™ da' o el __dict_ 7}

“V:OVW Easasiag

initproc PyTypeObject .tp_init

AAE L 27|38} ool ti 3t A8 4 290 H.

ol e FWaY __init. () WINE= FRYTE __init_ () UFRIIAE, _init. ()&
TEFA P AABEAE AT 22 9low,  init () WAHEE A 3E310] AAEAE T}
2718 & 4 d5unt

Sk AL o2 25Ut

int tp_init (PyObject *self, PyObject *args, PyObject *kwds);

self 91 2b= 271548 A AEAAUTH argsSh kwds A= init () 329 A} AHE A4S
e .
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NULLo] o} d ufl, tp_init 4= Aoz gl

P AAEAZ WA F IZHU tp new T57L Lo Fo] A Fo) of
HEkeld, ol R ¥ tp init T E SEHA G5UTh tp_new’t @
S, B O tp init7F EEFUTH

a8k 02 WhEhetaL, ol 2] Al = -1& RhEbebal o 9] & A Fth
A%

o] BEEAME Yoz F&Hrh

7123k

AA Qo) A ol BEoe 7R ol s yth

allocfunc PyTypeObject .tp_alloc
OAE A EeF Shof T3k AR A EQlE,

-
g AR O dedth

PyObject *tp_alloc(PyTypeObject *self, Py_ssize_t nitems);

A%

ol A=A AH ol el FEHA T, FA ME P (FWE 2o R Bl AH F) ol 45 A
FEUT

7183k

TANE Y B, ol Bux XE Y T A ke FASH] A T4 pyType GenericAlloc ()&
2 A3E Utk

4 M H Y] 4, PyBaseObject_Type PyType GenericAlloc ()& AHEEULh o] 2] 4
Moz gojd BE Yol A= #Fgdh

newfunc PyTypeObject .tp_new
o]/\Eq/\ /\H/H '61— oﬂ I:H‘G]-/\-]EHZ_J' ) E{,

L =

T4 A9 e 2oy

PyObject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds);

subtype Q1 7h= ¥k ol 2131 91 = A o} o AT args S} hwds A= G S50 A4} 719 E AAE
e IS AB QL tp new BTt T AR AL aE gl el e; o el An
Py 4 ol*qu}(s}xmﬂrﬁol = 92 obdyh.

=

d

tp_new &= AR o 27 83357 Yl subtype->tp_alloc (subtype, nitems) & &
ok etal, 18 ths & B8 % vET 71 27|38 s oF Futh kA SHA FAI A Y vHE &
T = 2713+ tp_init A7)0 Hﬁi]*ﬂolﬁi}‘/]‘:} st oA, B Y A9 BRE 27|35
o newel A 5 ook sham, AW B el A BRE EASE o ins e v% A of STk

AL

o] == tp base’} NULLO] U sPyBaseObject_Type Sl A A Fof o3 AT R o= A2 AlY

83 A8 ol o 3] A<E LT,

MRy
A7 B A5 o) BEol A1 Bko]l 95Tk o)k £R0I NULLE A H 9w, Al ALHAE @
799 e TEY 5 Aee TR olvhE A2 F50h 2L, ALRAE BES THE P o
sle At
freefunc PyTypeObject .tp_£free
ylypeObj P_

Ao G Al Grol et A9 4 AL, ABe ket gtk
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void tp_free(void *self);

o] M3} T3E = 278} A = Pyobject_Free () QY TH

&o|A], o] EE & PyType GenericAlloc ()3} Py _TPFLAGS_HAVE GCZ# 1 HEQ
71l A dF A 7|2 AP YTk

& o] A%, PyBaseObject_Type< PyObject_DelS A&t}

inquiry PyTypeObject .tp_is_gc
Z7HAIA A7 A TEE = ol theh A8 A 24 E.
7HIA R 7= 54 AA 7L A 7Hs A
X1, Py TPFLAGS_HAVE GCZ# 1 4]
z2 ?51—1:1—5] o]/\E-]/\7].1§;—5]01 gJom, Ao =7 I
o G52 Aol YUtk K 5 AAEA
STk AE e e 2t

int tp_is_gc(PyObject *self);

(1 A2 FLdF A= @ AAYUTE vlEF &, PyType Typed o] 45 Hsto] Aoz Sgd
k. %EEE gdd S FEFUSh)

o] £Xoll& 718 3ke] gl Uth o] BEZINULLO| W, Py TPFLAGS_HAVE _GC7} 7154 S5 EE A

g5 h.

PyObject* PyTypeObject .tp_bases
ol 2ge] RE.

oA Fels PO vEolZl Yol sl AAFUTh 402 Fo)H P 45 nULLelofof Pk,

o] EEEFEHA FF U

PyObject* PyTypeObject .tp_mro
3 Aol A Z3ted object 2 Brhe S3E Wlo] 23 3

As
ol A== A& A F UL PyType_Ready () ol &3] Al 2 A4Hg Yt

PyObject* PyTypeObject .tp_cache
AREE A ks U T R A8

As
o] EEEEHA BFUTh

PyObject* PyTypeObject .tp_subclasses
Ao e thek oFet % P AE. Y A4

%
o
el
i
ok
rlr
e

4
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Al
ol Bx = AEHA dFUTh

PyObject* PyTypeObject .tp_weaklist

ol @ Aol tht oFet FxE AT AT Fx A AEHE AEHA FFUTH T A8
As

o] EEEEHA FFUTh

ofr
M
Au)
[
m

I

destructor PyT peObject tp_del

ol e = HAH PH5Yth Al tp finalizeE AFLIAA L

unsigned int PyTypeObject.tp_version_tag

H A= FRA O AE A s= Wl AHEF U W& A§
A%

o] FE=EHA FFUTh

destructor PyTypeObject .tp_finalize

Axd ghol de] A o] o gt A& A Ytk

Hl

AE. A%

ez

rlo
ofy

void tp_finalize (PyObject *self);

tp_finalizeZt AAQHH, Az = Jd2HAE gfo]ldeto]= S of o] 5 3 T4 7F
H] ] "X‘7](°V\H/\7}7—%‘1’4% Tz %%91 dFA F-H U AA 7 EF A E 7] Aol EEFHY

1
ol FHolE FxcdSE A g EH Ol A= AAE HE S B

o
tp_finalizet AA o9 AEE WA A obok Fuith weba] AasHA e sholdetol 42
A3 A Y e 2E Tk

M.

e

i)

2

o L
=

static void
local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch (&error_type, &error_value, &error_traceback);

/S */

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

-~

A2 ESfAE) o)l HEE eS8, Py TPFLAGS_HAVE_FINALIZE Z¥ 1 8| EX A A3 oF g

~

o}
As
olAxE=AH Yoz AEE UL
WA 3400 F7}.
o ®7):
“rA 7 AA) shold 2] A o] 4d” (PEP 442)
A BEE 7)5 HAE )22 COUNT_ALLOCS 7} B H Ao uk ol v, 2 AR JuUth TAEL
e Sl o710l A AU th o8 g BEs A B ol &) FEH A FUTh
- AN 213
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Py_ssize_t PyTypeObject.tp_allocs
L

Py_ssize_t PyTypeObject.tp_frees
gt Al

Py_ssize t PyTypeObject.tp_maxalloc
SAlOl g o) AA

PyTypeObject* PyTypeObject .tp_prev
00] obd tp_allocs WEE 74 o)A @ AAE 787 & 2,

PyTypeObject* PyTypeObject . tp_next
00l ok tp allocs BEE /M e § AAE el 29

7He) A =3 Fol WA, tp dealloce AAE WHE AY =

)

TEgobyel BE o] A oA
U (A} 32 9% 280 QA R W, A B 2 E e S0l A9 el A 2302
T 9 \4 th. tp_dealloc®] T &= = 28 =+ GIL(A 9 28 Z 2] = - Global Interpreter Lock) &
22, 3lo] A API T &0 &= FA| 7} = A °}A‘4r/‘r a2 3 EH = S AA 7T CU G+ ghol B
A E J}JJ??P , tp_deallocZ T =3t A EoA I AA & = elo] Befg] 9] 7Hg & S vketA|
A Zo] 3 of g Tk,

& B ) o
rlr X do X, r°*'

o7, CAEANAN AYH F-2 H A (staric) YU TH F A PyTypeObject FXR A= LT A A H
il PyType_Ready ()& AH§3te] 27)3kg Utk
]

= sho]mol 4 AejE ol sl B o] AT ok
. A Y Fe Mol Az ARFYLL 5, OhE 4SS A8 5 A5
& A7) (22} ol 50 ARk ohduthE BA ULk ol Mol A 8 AR Y o= HES

33

F7M AU 3T 4 JdE U
o BA Y AA = A E AH ze|HOA FREFEE, B QB 22 H & d FHE E£F6HA] oFotok

LS} PyTypeObjects 9+ ABIS] R 7ol Bm g A JS AFR= & 52 & Jojd £ A

(minir version) o] A 7 5} L 3f of '6“4 =8

4 A ol th 5k o+ F FFH F (heap-allocated types), == F Al F & (heap types), A o] = T}o]# €] class

o A Fefa e Aol AU h

rlr
m{m m

PyType_Spec -2 A& A1 PyType FromSpecWithBases ()& Z&31H H Ut}

12.4 =X} HA| XA

PyNumberMethods
o]l FRAE AN £A T2 RS S TS} O A
Sl me ez A A A A S ALk o] 29| B 7h AFE g Tk

T2A Aol e 2EUTh

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;

(THE seTATol A1)

214 Chapter 12. x| ¢ X|&



The Python/C API, £ A| B{ 3.8.20

bl

gl

(el

# o] A ol A A<)

ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_lshift;
binaryfunc nb_rshift;

binaryfunc
binaryfunc
binaryfunc

nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
ternaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;
nb_inplace_power;
nb_inplace_lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;
nb_inplace_true_divide;

unaryfunc nb_index;

binaryfunc nb_matrix multiply;
binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

Fa: o|FH AT e B A4 g2 et 2% s FHM U (Holx
3 AL F stube Aold | dagadynh. ol s dabate] ths ikl F o= A efow,
o]} 4% T+ Py_NotImplementedE WHEs| ofstH, T} o 2 7} 24 6F & NULL S WhEot 1
o2& A8 oF Tt

Z3: nb_reserved TE+£ A NULL o] o] oF FUtT). o] Aof= nb_longgtx om, who]H 3.0.1
ol Al o] & o] vk AF U th

binaryfunc PyNumberMethods .nb_add
binaryfunc PyNumberMethods .nb_subtract
binaryfunc PyNumberMethods .nb_multiply
binaryfunc PyNumberMethods .nb_remainder

binaryfunc PyNumberMethods .nb_divmod
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ternaryfunc PyNumberMethods . nb_power
unaryfunc PyNumberMethods .nb_negative
unaryfunc PyNumberMethods .nb_positive
unaryfunc PyNumberMethods .nb_absolute
inquiry PyNumberMethods . nb_bool
unaryfunc PyNumberMethods .nb_invert
binaryfunc PyNumberMethods .nb_1shift
binaryfunc PyNumberMethods .nb_rshift
binaryfunc PyNumberMethods .nb_and
binaryfunc PyNumberMethods .nb_xor
binaryfunc PyNumberMethods .nb_or
unaryfunc PyNumberMethods .nb_int

void *PyNumberMethods .nb_reserved

unaryfunc PyNumberMethods .nb_float

binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .

ternaryfunc PyNumberMethods .

binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods.
binaryfunc PyNumberMethods .
binaryfunc PyNumberMethods .
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

216
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12.5 O ZHA| = A

PyMappingMethods
o] FAE AR Y TR e R FASE o AL Bl o3
W7} gl ok
lenfunc PyMappingMethods .mp_length
o] 4 PyMapping Size () ®F PyObject_Size () oA AMEE M, 22 A HE ZE5Uth AA
dol7t Bolw o] 9x ko o] TE S NULLE AR T 4 YLy

binaryfunc PyMappingMethods .mp_subscript
o] & 4~ =  PyObject_GetItem ()3}  PySequence GetSlice ()ol A A £ T
PyObject_GetItem) I 22 ABe #FUT PyMapping Check () @7k 12 WhEhshs
9, o] X2 A eFgunh 238 A e NnuLL Y 5+ A5 YT

objobjargproc PyMappingMethods .mp_ass_subscript
°of T4+ PyObject_SetItem (), PyObject_DelIlItem(), Py bject SetSlice() ¥
PyObject_DelSlice () oA AF2E Ut} PyObject_SetItem( )Jr 2o Age AU v E
NULLE A7 Sl BEL AAT S 9otk o S ol NULLo|H, AR L T o) A =

ARQEA I

ol

w

e

2

2 g5 A A

12.6 A[FHA A £ 2A|

PySequenceMethods
ol A AN AN DL ZREFE TSl AHSShe Tell o

ol
Fl
ro,
M,
it
o
ol
<
i)

lenfunc PySequenceMethods.sq length
o] &4 = pySequence_Size ()9} PyObject_Size () oA AFRE W, Z2 AHE z2r5Uc) &3
Sqfltemﬂr sq_ass_itemEXZ &l &7 Y2 E A2 she U] AR

b
<
e}

binaryfunc PySequenceMethods.sq concat
o] &= PySequence_Concat () olA AHEH M &2 A& ZF Uk nb_add €55 &3l A
‘ﬂ*é} é AlE?&—r, + AAEA | A = ARG Y T

ssizeargfunc PySequenceMethods.sq repeat
o] 8t~ PySequence_Repeat () oAl AF&5
A FAE ANET T, * AR A E AR Y]

H 22 S 25Ut nb multiply €% 53

o},

ssizear, fﬁmc PySequenceMethods sq_item
o] &4 PySequence GetItem() Oﬂ A ALY 28 S 25Utk mp _subscript &
iﬂ 5 ANBA237 /‘4 (subscription) & A| =3t &, PyoObject_GetItem ()= A& U th
PySequence Check () B47h 12 WEFSHEE, o] SE-2 Aok Th 184 o # NULLY 4

At

=9 dE e v 2ol AP Uth sq_length X o] AHAH, o5 T=23ta Al AL Lol &
ARS8l sq_itemo] AEs = ¢ YA E AMFYT sq_lengthZ7FNULLO W, JIE A T2

ol dgg Ut

ssizeobjargpmc PySequenceMethods sq _ass_item
] St = PySequence_SetItem() oA AFRE M 22 AHE Zr5 YT mp_ass_subscript &
2 5 FE dYH AAE A 23 &, Pyobject_SetItem ()3 PyObject_Delltem()oAE
AT U A7 = o 12 A S A Yo A ke ol £EL NULLE BA & 5 et
objobjproc PySequenceMethods .sq_contains
o] & PySequence_Contains ()X AMEE = Jom 22 AW ZE5 U o] XS NULLE
A E 4 A5 Y olu PySequence_Contain

0]
rlr
(4
ok
rr
pa)
fio
A
ftfo
E=)
N
)
=2
(L
I
i
AV
iy
ol
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binaryfunc PySequenceMethods.sq_inplace_concat
o] st PySequence InPlaceConcat ()l A AEEH & AHES
ﬁ&xa AL 24 °ﬂ%ﬂﬁﬂﬂﬂ— lAiﬁmmmé%ﬁ%
PySequence_InPlaceConcat () & PySequence_Concat () 22 ZW H Ut} n
XS T AAAE] QA AES &, 52 Y +=0A AHEE Y th

ssizeargfunc PySequenceMethods.sq inplace_repeat

AL E
S o, ou
b_

inplace_add

o] 34+ PySequence_InPlaceRepeat ()X Atg€H ™M T2 AYE zZH5yg. A A
A AALAE +45%7 1AL HBAF FULh o ES NuLE HA E 5 Ao
, o] uw] PySequence_InPlaceRepeat () ¥ PySequence_Repeat ()2 Z 9 ¥ 4 th
nbinplace multiply 22 B9 24 A FAS AR B, S8 Y=ol AT AHS
Fuot.

12.7 B AN L= A|

PyBufferProcs
o] FRA =Wy TR EFo| Q3 "?: of thst ZAEHE F5 Ut TE2EF-2 A A (exporter) 7
A7F W E ol 5 & &n| A} AA o =&3t= HS Yo

getbufferproc PyBuf ferProcs .bf_getbuffer
o B2 WL oD} 2E Uk

int (PyObject *exporter, Py_buffer *view, int flags);

views A -5-7] 93l exporteroll th gt flagsoll A8 H 842 A FUth 2AE (3) S A9 sta, o] 49
THL o2 GAE Bt= A 38 oF Py Th

() 23 338 % 97 FAFUD. I GO W, pyfrc_Burferbrror & YA
view->0bjE NULLE A A3t -1 ¥&gy o).

2 83" d=& At
(3) WHEW7] Slgof thst 7 7L E S7H Y
4) view->obiE exporter 2 A A3}l view—>0bjE Z7FA YT}
(5) 0& WrEH
exporterh W 5 A9 ALt 22l ] AHOIW, F AR F8 AAE AL 5 ATk
o THAIWEWZ]: ETfo] 2+ AL AlF A AR o] H&2 5l view—>objE A4l thet A =22
Fre A gFdch
C T W3] 250 Edle] RE AR 2 FT AT U ol 714, view >obit FE AAo
vak Az 2t g

views) 710 L A4 5] T2 AP0l 90w, ABAL 57 8 FA Sk e FAL
A 5 27 59l A

Py_buffer FRANA 7Fe] 7] & EE W2 g+ AFA Al &3t F-2 &n) 27 glol & w742 1
FafoF Ut} format, shape, strides, suboffsets W internald 28|} A= 7] ALY

Ut

PyBuffer FillInfo()E=RE QA $3& 2ul=7 AgstdA dstulolEE HHE A =2
5 =S ATEY

PyObject_GetBuffer ()& ©] @4E A= 482} & AHFA o]~ Yg Yt

releasebufferproc PyBuf ferProcs .bf_releasebuffer

o] o) HHe the st 2E YT
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void (PyObject *exporter, Py_buffer *view);

Hy Y A £ 3S AgFUch A9 AT 287 glew, pyBufferProcs.
bf_releasebuffer+=NULLY & YFUTh 2182 ¢tod, o] o RF T2 33 22 A3

9AE Pk
(1) MR 7] 350l ek s 7He B & 2 ueh
(@) 7E 7001 W, views} BAH BE vl 2] B AT

AgAe WEA internal BEE AHESH] M3 5S4 A S FAS o Ut o] 2E= WAFHA
2L 7 A1 o] HAE A v, v A= %EH H 7 9] /‘}L & view °1Z}§ A 4 A5y
o] 8t4~= pyBuffer Release () Ol ﬂ ]— 2 FYPE B Z view->0bi S Ao A F] A ¢Folok

FUT 1 AAE 2 B Ecd # JHT‘/H.

PyBuffer_ Release ()& ©] 7]°%6& TR 2H[A} & AEFH o2 YU Th

12.8 H|S7| A 2= A

B A 3.50]] &7},
PyAsyncMethods

o] TEAL o glolE Bk vl 5] o Eel o] ANE TASE ol DL G5Ol A TIAHE G%
Yk,

T2 B olE e 25U

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
} PyAsyncMethods;

unaryfunc PyAsyncMethods .am_await

o] #5o AHL T 2H U

PyObject *am_await (PyObject *self);

MerE A4 ol el e o) el ook FUIT %, pylter Check ()i WHEHE 2o i3l 12 wheke of
ge}.

AA 7L of gl o] Bl Eo] of ™ o] &R-& NULLE AT 5 dFuth
unaryfunc PyAsyncMethods .am_aiter
o g AH e oo 25Uk
PyObject *am_aiter (PyObject *self);
ol o B2 AR E W& oF FUTh AMF NS _anexe_ () & FRITAL
AA7FHlE7] o B0l d 22 EES FASHA dod o] £X2 NULLE A4 E 5 JFyth

unaryfunc PyAsyncMethods . am_anext

o $po AL e 2E Uk

PyObject *am_anext (PyObject *self);

12.8. H|S7| A L =H|
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olglolH & AAE Wt oF Tyt AAHT YE2  anext_ () & FRIFAUAIL. o] EF2 NULL
2449 4 d54yrth

129 &2 & typedef

PyObject * (*allocfunc) (PyTypeObject *cls, Py_ssize_t nitems)
o] Fhro] EX 2 v 27| HRY dFE B AP A28 e AJsE Ao,
AAstA AEE I, 022 27|35 A0k ob_refent+ 12 A H 3 ob_typee 8 AAZ AAHH
H e 50 thst A& vt of FUth F9 tp_itemsizeZF00] ofU ™, AA ] ob_size
I = pitemsE 271315 1 S E W 2e EE9] Zdo]=tp_basicsize + nitems*tp_itemsize
ojof &f=tll, sizeof (void*) & W2 b &9 HojoF FUth; T A 9O WH nitems 7} AH-&-5 A
tom BF9| Zol& tp_basicsize o oF Futh

ol e v Jda" R 27|FE FHA] otk FUh, Frh RS dYE FH Y 1A

tp_newsl| ]3] %8s o] of g k.

void (*destructor) (PyObject *)

rlo

PyObject * (*vectorcallfunc) (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kw-
names)
tp_vectorcall_ offsetS AZRIAIAL.

vectorcallfuncol th3t QR}= _PyObject_Vectorcall ()3 Z5UtTh
v A 3.8 &7}

void (*freefunc) (void *)
tp_freed FHZIAIA L.

PyObject * (*newfunc) (PyObject *, PyObject *, PyObject *)
tp_news TR A L.

int (*initproc) (PyObject *, PyObject *, PyObject *)
tp_initE ZARIAAAL.

PyObject * (*reprfunc) (PyObject *)
tp_repra FEsHYA L.

PyObject * (*getattrfunc) (PyObject *self, char *arttr)
A7)9) W o B HE g e,

int (*setattrfunc) (PyObject *self, char *attr, PyObject *value)
Aol B o EYHE ghe A I A ERREE AAI5H W value IAH7FNULL 2 A A H U T

PyObject * (*getattrofunc) (PyObject *self, PyObject *attr)
EERFTEREEESS St N
tp_getattrog FRIIAHA L.

int (*setattrofunc) (PyObject *self, PyObject *attr, PyObject *value)
A HEE AELFE S AFFUTH I EREE AHA| 512 ¥ value A 7FNULLE A A Pt}

tp_setattrod IZRIAA|L.

PyObject * (*descrget func) (PyObject *, PyObject *, PyObject *)
tp_descrget & FRIFHAL.

int (*descrsetfunc) (PyObject *, PyObject *, PyObject *)
tp_descrset & IFRIIHA L.
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Py_hash_t (*hashfunc) (PyObject *)
tp_hashE ZAZRIIAIA L.

PyObject * (*richempfunc) (PyObject *, PyObject *, int)
tp_richcompares FZ 3 A L.

PyObject * (*getiterfunc) (PyObject *)
tp_iterE ZIZSFAAI L.

PyObject * (*iternextfunc) (PyObject *)
tp_iternextE ZZRIIAAI 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 *)

12.10 O

T2 Jtol &l & H 9] 7hhst oyt o 7ol = o el o] vhd = Q= IubA QA AR o] =g U Th
QRE 7frhz e Tu] A S ol F U Tk O BE oAl A8 B8 W 4554 defining-new-types 2 new-types-
topics & FZ 34T Al L.

71 44 9

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObiject),
.tp_doc = "My objects",

.tp_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi

o A g 2713428 ARS8 ©] A ZE (53] CPython ZE o] 2o X)) & 22 = 9)

T

Yok

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
"mymod.MyObject", /* tp_name */

(THS seTATol A%)
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(o1 o] A ol A A)

bi

sizeof (MyObject),

~

~

~

~

4
reprfunc)myobj_repr,

~

~

~ SN SN O~ 0~

~

O O O O OO OO0 ~0O OO O ~O0
~

’
"My objects",

~ S N S~ S~ N

~

P N Y

~

O O O O O O OO OO oo oo oo
~

4
myobj_new,

destructor)myobij_dealloc,

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

tp_basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall_offset */
tp_getattr */
tp_setattr */
tp_as_async */
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 */
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 */
tp_alloc */
tp_new */

ket

Y

Z, g2 M o

typedef struct {

PyObject_HEAD

const char *data;
PyObject *inst_dict;
PyObject *weakreflist;

} MyObject;

static PyTypeObject MyObject_Type
PyVarObject_ HEAD_INIT (NULL,

{

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = "My objects",

.tp_weaklistoffset = offsetof (MyObject, weakreflist),
.tp_dictoffset = offsetof (MyObject, inst_dict),
| Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,

.tp_flags = Py_TPFLAGS_DEFAULT

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,

(Th= s Ao AI%H)
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(o148 s o] A A A AL)
.tp_clear = (inquiry)myobj_clear,
.tp_alloc = PyType_GenericNew,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,
.tp_hash = (hashfunc)myobj_hash,
.tp_richcompare = PyBaseObject_Type.tp_richcompare,
bi
N ZA B 5 QT A2HAE BEY] 93 BFT 5 Qb s AH Fe 2 (1 So BEe] BEY
F5E AT Th:
typedef struct {
PyUnicodeObject raw;
char *extra;
} MyStr;
static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, O0)
.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
(274 Zo] Axv o)) b Deke A W
typedef struct {
PyObject_HEAD
} MyObject;
static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",
bi
(7ha Bo] Ax@ze)) 4R et A A 9
typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;
static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_INIT (NULL, O0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),
bi
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8 322 TYSE A S GASD 25 sl ] AL A4 AH oY & Yt THE AR
“Ad ol ” o AR Po| Aol BagLich thE AR o e F= 2 AFSHA AL, A §(h S A
% % ol B A AN ATE DL YHv

# of 31

H
Aol d L =YY, § AAY tp flags BEJ} Py TPFLAGS HAVE GCE =
< A7t 7k ol Y, tp_clear TR E Al&3f oF

Agor itk B A
.
Py_TPFLAGS_HAVE_GC
ol Zejavt AAH PO AA= o7 AW AL EFsloF FuTh A E A5 o2 g AAE
Avlolv] A4 eka A o
Aol B AR F 7K 72 248 o gtk
1. AAQ W R 8+= Pyobject_GC_New() W PyObject_GC_NewVar () S AFg38to] Sgaf of gttt
2. O A" U thet FRE 2T 5 A BE D=7 2V W, pyobject_GC_Track ()& &
= of T
TYPE* PyObject_GC_New (TYPE, PyTypeObject *type)
PyObject_New ()&t AVSFA QY Py TPFLAGS_HAVE_GC &) 17F A3 H AH oY AA

i
do
ol
X,

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject *type, Py_ssize_t size)
PyObject_NewVar ()& FAFSHA WY, Py TPFLAGS_HAVE _GC Z#| 27} AAH A oy AAE ¢
sk 2.

TYPE* PyObject_GC_Resize (TYPE, PyVarObject *op, Py_ssize_t newsize)
PyObject_NewVar () 3l &FH AA ] 27]& WA YT 277 2AFH AA U A 9 814 NULL
2 MBFUTh op ok 4 278717 A 5HA) gholok ek,
void PyObject_GC_Track (PyObject *op)
FA 717y FAske AH o)W AA QAo AA opE F7FEAUS FR 7 Al 71 A g2 Al el A
T Reung FAHE T AAI RN OF FUTE tp_traverse A 77t S ZE 22T}
FEN AW TEoF FuiTh HE AL TRE ZAYTh
up7h A &2, A A 9] sl Al A} (deallocator) += HI 523 F 2] & &3l oF fhth:
L o2 AoV S Fx3sh= =7t 7R3t 5 7] doll, pyobject_GC_UnTrack ()& T8 oF FY T
2. AA| Y] w22 Pyobject GC_Del ()& A-&3to] & sl Al =] o oF g .

void PyObject_GC_Del (void *op)
PyObject_GC _New () Y PyObject GC_NewVar ()2 A-g3Fe] AR S35 o 2 2] & 3| A 3 o}

void PyObject_GC_UnTrack (void *op)
TR717F A5k AH oY AA Aol X op AAE A AJUTE Pyobject GC_Track ()& ©] A4
of tisl thA] EEsho] F A AA ool Al F71E 4 Aol A L. A A tp_dealloc
A7) tp_traverse A2 7] A A3t BEZH F A3 H 7] Aol AAo thaf o] F4E SE30
o g

WA 3.80| A W 7: _PyObject GC_TRACK () ¥} _PyObject GC_UNTRACK () "I 2%+ F-& C API°| A

AAE A5

tp_traverse A7 tha 22 B9 &5 v/ W4 o= Yy th

int (*visitproc) (PyObject *object, void *arg)
tp_traverse A 7|0l AdE = WA T2 §. o] = FM = A E objectE, tp_traverse
A 719 Al A i) HpE arg® TSH ol of FUth sfolM Foj= &2 7HH A A S FH )
H8l of 2] WA g5 AR U TH ARS AL AL o] EAF S RSl oF E B2 = glsyTh

O
=
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tp_traverse A7) the & o] of of T Th:

int (*traverseproc) (PyObject *self, visitproc visit, void *arg)
Aol A7) $A 34 Uitk TR selfol 27 L3 2 A ol T visit B8 TE 8 of 3,
visitol] gk v 7] W= 23 E AR 9 A2 72 ADH arg FEQ U T visit T4+ NULL object QIALE
T =otd S FUth visit 70 0] obd gra WSt 11 gho] SA] REEEE of of Sy T

tp_traverse A 87| ZAAdg &3et7] A, py_visiT() ARt AlFE U o] iA2E AR,

tp_traverse T8 XY o5& B3| visit 2 arg & A 3l oF Pt}

void Py_VISIT (PyObject *o0)
o7} NULL©] o} ™, 0 &} arg AAFZ visit 2 TE Yt visit7h0°] obd g2 Rb&std, 17
WrehtU . o] 22 & AHESHY, tp traverse A2 71 7F thE3 o U th:

o

static int
my_traverse (Noddy *self, visitproc visit, woid *arg)
{

Py _VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

tp_clear A8]7]= inguiry @] A 21X 7} & W o] | NULL o] o] oF Fth.
int (*inquiry) (PyObject *self)

. ~3L O s O A
xS A

ol MMES B & ot UFUrh o) MAES T8 Fol = A7t RS oF T} (A
]

ks
BN
uli
)
)
i)
A
&
e
22
=
i_t‘
rr

%
BN
4y
rit
ftlo
N,
)
%)
ox
ol

< Fxol
el Py _DECREF ()& Z&3HA] v Al 2). o] A7} 2 s o]l Fof st 9las 3717 2A s

ol MNEE TETYT

—_
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cHAPTER 13

API2} ABI BHX E0]7]

PY VERSION_HEX: @ A4 g o739 so]a WA 3 g}

o] & Eo] PY_VERSION_HEX 7} 0x030401a2 & AAFH Y, 7|2 |4 AR =t} 22 vAl o 7 320 E
RAE A gt 22 4 s Uh

HFo| | HIE (& 2| | =
E OF &= A
1 1-8 PY MAJOR_VERSION (3.4.1a29] 3)
2 9-16 PY_MINOR_VERSION (3.4.1a29] 4)
3 17-24 PY MICRO_VERSION (3.4.1a29] 1)
4 25-28 PY_RELEASE_LEVEL (¥3}+= 0xA, W] E}= 0xB, Wl £ T H = 0xC, J
Z2 0xF). o] o A= &Y Ut
29-32 PY_RELEASE_SERIAL(3.4.1a29 2,3 wZ+=0)

wetA 3.4.1a2= 16304 WA 0x030401a2 YUY Tt
BE F0]A 1] 2 2 = Include/patchlevel.hofl & o] U o}
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APPENDIX A

0%
>>> t58 A9 7|8 shold EnE. Az HolA PO AT 4 g TE oo A Ax 2 4
1%k
e 2e AL e 4 A5
c 5027 U RE LS IS JUT W, AL o FE TEA (T, BT, FLB) Qo] ZES
JEF ), a8 A4 o] i3y Aol 8 shold =

e Ellipsis W& Ab<.
2t03 TolM 2x T EE oMW 3x TEE HISIH I A E5=
S22 AN 2AT & d R R B He ohE
2t03 & = golEH oA 1ib2to3 Z AIFEULE 58822 AP 5 JE& 2T HEE Tools/
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (34} o] A Z|A) FA W o)A Fd2Ehasattr () Z2 2 HIYEO EHIA YV
n 53HA ZEE (& 9], M2 HAE) F-L, ]Eﬁﬂo]’\e 7“-43]'& P2 AlST 2N Y ELol

2 B3t ABCE 7R A B %a}ag T8y, = 7:]]~'6}Z] X0 HAE isinstance ()
9} issubclass () o 93l A2 1% %"/H/\E O]D]T/}, abc E2EEAHAE BN L. Slo|Ho= 1

2 Y& ABC 0] Wt =d v 3’4— 2 759l dFYTh: A8 F X (collections.abc E’_%oﬂ/ﬂ),

XA} (numbers 2EA), 2EF (io ZEA), ‘?:]EE et 2 (importlib.abe EE 9 A]).

abc R E& AMHE3)A A4l Tke] ABCE 2HE 5 FUTh
=]

annotation (o] - H| o] ) T5Hol Wl 8 SIE 2 AHEEH =
Wk 7k A A9 glo] B Yyt

A M4 ool e A ATl AA2T 5 YA T, A W, 22 44 B G4 o] el o]
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 71%5< AW st= W ol H o] 4, 9 o] = E| o] 4, PEP 484, PEP 5265 X 3HA] 2.

X]- =} _tl_:_
o 7|19 = QA (keyword argument): S+ T2 wl] A FE2}7F Lol B2 A2} (A& E9], name=) T== **
ol &< E}"%LﬂﬂiﬂuﬂLo]z} d& & ) &

F|H = 2R
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1A AR} (positional argument): 7| = A X d Ak 1 =}
At olEl 2] & o ol * & 2o AL 5 AFUTE o E S, 2 H 22 3 % ]/ﬂ 3 J)r5 =
2= 917 AR,

complex (3, 5)
complex (* (3, 5))

QARH= G4 whE 9] o] & E2 A9 W o th ol 2§35 75 Soll thah A= calls L
BAS BRACE oW ZA4 0|7 Az AHEE & AUtk 7oA gkl A Mol B9 ok

SoAFY vl ¥4 5T FAQ AE AR} v 7 ¥ 4=9] ZFo] 9} PEP 3625 H A &
asynchronous context manager (W] 7] AYAE #A2]R}) _ aenter_ () & _ aexit_ () HAEE A9
gt o 2 async with Bo|A Hol& 374 Alo3t= AA. PEP 4922 T = JdFUth
asynchronous generator (H]5-7] Alv#|o|€]) v]5 7] Avfe|olE o|HolH & EHF+ ?:L-r async def
A= IAFHFFAYH Hol=tl,async for FEIIAEST &= dHY HFES TtEEyield
2SS 283 Ijri Aol thFYth
BEu57] Alvdolgy gE 718 7] A g, ol 8 EH o A= v 7] Alvd olH o|g# olE & 71
Uth o =8t 9u7l 4&3tR] b2 AF=, AT Lo E MA RS gy

B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}

o %

asynchronous generator iterator (¥]% 7] A& o] €] o]g]|o]¥]) u|5 7] Al d ol 7] vt== A A,

H]5 7] olElg[o] B QY] __anext_ () & % P“ﬁ ojdlelBE AAE EHF L, ol A2 = yield

£ 4] 7hA] v E 7] Al e ole &9 vt & AT
Ztyielde AR R A& Sk, 2 AAY (N WLEF 7] 5 uy-FES ZT5}E)
A3 A E 7)) vE 7] Al ol olE @ olEl 7} anext () /FE#F = d1e o9
O HER AN W, W 2o 7 B3t PEP 4928} PEP 5258 H A Q.

asynchronous iterable (8] % 7] o]6]2] &) async for EolA AFEE = = AA. _ aiter_ () HIAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (8]%-7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration of 9] 7}
g iy cq17]}z] H] 5 7] ©] Fﬂ g o] Fﬂ/] __anext__ () MINEZI EHF = o€ EZ FUth PEP

4922 =45 s th
attribute (M EZ|HE) HEH A4S ALt
YRE as 7MY, 0.0 H F2H UTh
awaitable (o] o] E]E) await T A AL 4 9= AA. FFE ot} await_ () WA EE 7}A
AR 7FE 4~ JS5UTH PEP 4928 H A 8.
BDFL A}H] -2 £ A1 = 2] A} (Benevolent Dictator For Life), = Guido van Rossum, 3} 0] % 2] ZFA] =}
binary e (o112 kD) W01 £ 95 A5 913 % 5 Sl 5 A, whol 2] shae] o o
U] RE ("rb', 'wbh' Ex 'rbt+') 2 9H 3}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2} gzip.GzipFile & AA~EHAE & 4 A5 YT
str 7H;<ﬂE 01 :‘[: 1% vL]rO] 71J;<ﬂoﬂ EH H
bytes-like object (H}o]E G F AA)) vy 22 EF E XYL C-AS5 HHE JQaxE T4 9l
2% memoryview 7—’,‘ AEL E20]1l bytes, bytearray, array.a AAES
O EGF AAE2 vtolv g HolEH & thF & o8] 7HA disol AHEE 5 s th &5, vholv g
Az A A A B A5 2L ATl AU

olgor FxHE AN} AT 7. AE 5o, AA 07} olE

At dre Y = FRsA L.
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W A4 vtoly g diolE 7 7t A d 87t JFUth o] H Aol A A= T “ela-227] v}

O|EGHF AA S RETYLE ZPA HH AR J2E= bytearray Q]-bytearray./] memoryview

7} syt o dakE2 vtelv g ol E 7 B AR (“917] A& vio]EG R AR o]l AEHESF
LF3YY; ol A& dZEbytes bytes AA 2] memoryview 7} 01—1/]1’/}

bytecode (H}o]E F. =) sto|x &2 FE &= Hio|E T =R Ayt YE =], CPython ¢ ¥ Z 2] E] o A T}o] %

Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o

o whal 2] A S U T (A2 A BlolE TEZ o AAFFAL 9T 4 YLy Th. o] “=7F ddo]” = 7t

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TAHE= W

coercion (o] A) 72 o] F oz}
A4 o2 ARSI A o n
Z} A= o2 ol A (FFyh= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Jqog %%ﬁ‘roﬂTo%OF T} o] & o], 1F 3+4.5 3= )4l float (3) +4. 5.

complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
. s Aol 6P B (19 AFDE FU Ao, $E SR L7 FRAE 2
AT, Aol 08 Tl 0 8 HELE 18 UG S ) AU et

o],3+1j. math & B4 WAl L3, cmathE AR UL B449

554 F15 Uk B8 stk w4 Reehe, A9 B3] FANE Fauch

context manager (ZE 2~ E #e|2}) __enter_ () & _exit_ () WA EE ZAATOEZN with FollA &
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9

?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
contiguous (<) W ¥ &= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 AL (Fortran contiguous) 4 W] Aok

AAR-YT JA-4d ‘31:‘41%(3 oﬂ“‘o]t‘“ﬂ ZEZALEYYTH dAD v GoA, FEE2 A2 A3}
a7, 00| A Al &l @5 Ak Qa0 AT E w2 g o vl X] =] o] of Tt} thld C-A % ul Fof A,
W2 249 AHEHE FEE5S W@ o upA| e E A 7E 74wk e] ¥ g o) SFA] gk, 4‘5%?‘15—?
W dol A, A WA A7) 71 wke] H gy T

coroutine (ZF¥l) FFEH L2 AHHZEH ¢ duistd Fefd Ut A

A g2 Ut 2
async def 202 73 4 J5UTH PEP492E H A Q.
)

ruin rd

coroutine function (ZF£€ 34) FZ2EH AN E EHF =4, T2EH T4 Easyne def FOo7 HoEH 4
Q3, await E}async forQtasync with Z|¥ =& Z3s 4= A E5 UL o] AE-2 PEP 492 of 9 5
= 9% 9l .

CPython }o|H Z2 10 o, python.orgoll A} W =g Yt} o] F+3 & Jython o] L}

ARSES
o U
IronPython 3} Z+-& o2& Z1 &34 + 7F A& uff & “CPython” ©] /«}%9 Utk
decorator (] Z#o]E]) T2 -5 E8|F = -9, H5 Gwrapper EH S AR S Mo w A
AUtk dZ g o)e 9 &£3) o= classmethod () ¥ staticmethod () YUYt}

2
ro
ko
— e
rO
-
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Hzeole By e U Hel BUY BT B T B4 At Augo R S5k

def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

22 Mol o= A A vE E 2k 2 QU Th vl Z g o] Bl of] T §F B ARA| S W82 T B 9
9} 2o Aol o HuAE B gyt

descriptor (A3 3E]) WA= _ get_ () o]y} __set_ () O]Ur_delete E AHojst= AAl. =9
Zol=dREN2AYH A, S B RE £I S0 A 482 2 St 5, ab 217
A ] AL o 9] 2 Al Sl 1ol ] b oF s o) & ek 4 A 2 2] St
b7 12 SHE, A OSTGE WA} SER L U220 E ol A sl o
Wat 22 ool B A, B, WAL, 22 AL, FAL WAL, 2 WA, 57 Fehs B2
59 BE 7158l 7128 o) 2 97 WME I

23 HE 9 WA =Eof th sk AFA 8F W82 descriptors o] W31 T}

dictionary (“/‘*%HED °‘4 o 71E el U5 /\1 71 A& vl @ (associative array). 7]+ __hash__ () €
_eq () HFINESZEE %7%’ A7bE = A5 U oA siAl et F5 Ut

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary
with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary containing

key n mapped to value n ** 2. See comprehensions.

dictionaryview HAAHeE H) dict.keys() dict.values (), dict.items () WA E7} S8 F = A X
=< 944 e va} E5Uth oAEL 9AYE FEE ﬂh‘ﬂ FAYA FHE AFst=d, 9A

Qel7h WA o, B o) MekE manks S0tk A $E A0 2T e
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (S AE ) 272, 9, BEANA 3 WA B0 2 Yehte 2o BHY. A9 =0t 49
Wl FAE A w, A st elo] o) AAF o] Fel4t el $4, BEY __doc_ o] EHRER 4HY)
FUth dEARAS B ST S ong, Ao AFAE AR FEAA FagUrh

duck-typing (¥ €}0]3) SulE AEH |25 /MR A Adsted AA S S HA b 22T 28
;A D MM EY A ERREZT T EH AU A E UG (“LE| A [ Holal 22 ?ﬂa ke
“1 , AL 22 h”) 54T Y thalol dE o] ~E 70’*47‘—?;:’?0%4‘1 ZAAE T P AA A=
SO mA FAE NG AT IR type () O\ isinstance ) & A5 A
= AUtk (SHA T 9 Efo] g o] 4 | ]/\ 2= EEQ} T Aol frelsoF Fuh)
hasattr () ANV EAFP =202 94& S Yth

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
WP 2L, 2 7|U o ESREY EAE 7HEstaL, 2 7H8 0] S8 W o9& .
Z2-a5t a0 whE ALY L WO try 2t except £ EAZ EFAAAF UL o]l HaY L Ce g
W Aojoll A A3 AFRE = LBYL 2~ 7 th vl g Y T

>

expression (E@4) ol @ oz P31 A 4+ e BWA 22 02 By TAW, B4 IHY, ol F,
OJEPHE WA, AL, BLET BE e BT BA 2252 Hob 29 AYUTh T B
AojgltzAox, BE do] FAEEC] AN AL obdUrth while A3, RAANCE ST 5

o]
Qe 774 5ol Aith U] E B ol 2, A o of
extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
Eot 4% Ag 3
f-string (f-£Atg) '£' U 'F & ol 29 FAE HHEES &8 “f-EAE ol REsd, 2 A E
ZEHE o 4Tt PEP 498 S H A 8.
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file object (3} AA]) 3tF Aol sl 3L XA API(read () Ywrite () Z2 HAHNES)E EHU+
A, wHEo] R v of whel, 3t A A= A A “4’\3”4 JJr°‘ ojy o2 A FA U 54 A (S
S0, 2= &9, Ad-vre Wy, 27, Fdolz, 55 Ul ANAE FAS = 5tk Id AA

= 3 AF AA (file-like objects) & 2~E & (streams) ©| 211 % & YT}

A A ) L AN G0l S S vhol el 32, 3= ufered) vho] ) 5,
= 5. o129 A ol 2k o wEAN A UL L A E =S FUAL PRE open
ESE o

file-like object (3} 5 AA) =L A A o w23 L.
finder (3}31t]) YxEE BES S 2] & ol Al =3t A

vto] M 33. o] 2, F F 7Y 3B 7F 5 UtTh sys.meta_path & T AHE St w B A & ThQlH
%} sys.path_hooks 3} 7| AF-§-3t= 4 = QI E g 3kl

o AHA| 3 Y22 PEP 302, PEP 420, PEP 451 o U84t}
floor division (= U A) 71 77k A2 Y she 34 A, A4 A A4zt // ok dE

o, 28411 // 49 2 27FH AT AL *“82.75 =HEYT (-11) // 47F-2.75
2 Y9 3t -30] Hol| S 5oF gt} PEP 2382 H A 2.
function (842) T & Aol Al oitﬂ FEEHFELEY EFE. QAU 2 o)A At ALEE = e,

vt o) Al ol AFEE 4 S5 YTh v 7 ¥ S 9 v A = Q) function A E BA L.
function annotation (g4~ o] - g o)) &< o /| H L) ¥ESE %k-o/] o] = E| o] A

Beolmdolde duAoR Y f 2 NSt o8 Bol, o] P F A o AAE wol S
3 Hom e, B0 it 0 G B AS S A I

def sum_two_numbers(a: int, b: int) -> int:
return a + b

3F o] - H| o] A F 12 function o A A4 g g o}

o] 75 = AWt ¥ o oH o] 4 I} PEP 4845 I ZSHA| L
__future_ =27 A JdE el TSR] G A do VS5E

2E.

_ future_ BEL AFTEIN I WHSFEL FES FIA, Al 7]50] AA Ao =E Aojof F71H

R, AAFE 22 0] 7] Eo] H =4 & 5 JdFth

o
ol
rr

FHY 5 A2 3

M

>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}4] %] $:71) ) AL83 4] ¢hi vl 228 whgah A Fhol WS 3 4
28 gAHDL B 5 & 7hi A 5 A7) 2 B9l 7hi A 2 AR SR A £ A47]
ge BES A A Ao} =

olEEo)E & BelFt Ta. A A4AY Mol dAe @
BEL yield B4 S ZFATE Gl BEUT. o %5 %

3wl shba 7AW 4 Qg ch

BE A ol8 §48 7hel7) A v of ¥ R o A= AU d o] ol Heol ] & shel uith o w5t

oju)7} ek g Ao, AT ol AA LEFS YUY

Elole]) Aol 7t e 2
Ztyielde dAH L2 A& Tt I A A9 (A ds
w

a3 ge)E 71 gk A dl ol el ol el dlo] el 7} A7
N Aae 49k o vl U oh.

generator iterator (A 1] #)] o] €] o]
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generator expression (A2l o] €] EHA) o] Eja|o] el & Fel i HHA. £ W49} WS H S for
A% A AR i Aol Hlol ¥+ AW BV A HAUTh AFT EANL SHR FHE D

Fes By th

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (|| ¥ 3) 22 AMS A E T2 FEo thaf] 7+ o8] 4= FAAH T SE 0
ofd o] AH§BA & ]2 S Zol s AFH Y}

A= 29 5] o]F =3} functools.singledispatch () HZ# o] 8]} PEP 443% H A 8.
GIL Ao olgzZee 2 & HA Q.

global interpreter lock (%1 °JE1 Zee] §) g Hof 4 st A vt stol vio|E T & 5 AW EF

Bg57] A3 CPyihon QB 22 B 7F AHSSHE AU S, (dict 9 2L 28 P FFEL £
27 290l S A A2 5 Aol ol LSS gl Chython 7 A& ©EIA B o,
Aeizelg A7 S 4E AL AR AHE dpaEas) ) BEE B, HE 22 A4 7

HAZHE BB B R RS 5T ok

stA gk oj| B REEL, FF O AIMA T, } %—OMEM 22 A A AR A2 +HY
= GILS ¥H3te 5 A A AFUch E£3LV0E & ul & 34 GILS vhd gy o)
FHolEE

(@A o u A4 26 go @1‘—) “Ag e o] G2 -2 (free-threaded)” QB Z 2] E & W& 12}
St FAY =82 AT o)A XA, £ G Z2AA A9 A5 Astrt A7) wiE gtk
o] A5 ol E FES= AL TES A EXSHA el A 'er] H|§o] o Eo]Z 2 o' o AX AL

hash-based pyc (3] A] 7] ¥t pye) FE /3 A7) Yol S F 422 5L HF £ Al 7bo] ofd A& AHE
3= nlolE T = 7fA] 3} Y. pyc-invalidation & ZFZ 5HA] 2.

hashable (312 715) 117 218 2 el WSkA e S1A g 2 (hash__ WA =ZE G,
eAA TR 5 Yo (eq () WAEA BRIUD, alAl A5 ettt gk 2rha @

55 #Al 7b5 3 A2 E o] 84 gL Zofok gk,

A 7He -2 AAE gAY 71U AT BHE AR S 4= A B, o] AR FREC YR A
O 2 A g AHE ) Wy ok

g EE otelxe] B W AAEL A ZHeFUth (Bl2EY 941 e 22) 7hd AH ol EL
28R AF5Uth (FZ o U frozenset 22) 2 AH | HEL 159 24 50| A 7HsE wlj vk 3 A
7He BT AFEA o] Fej Al AdaEA AR EL 7 EAH 02 A 7HeFYTh (A7) AHALE A 9
talE) BF thE oy v as 3, sHAIF 1d () & FE e U h

IDLE 3s}to|#-& 93t 53 73t 37 (Integrated Development Environment). IDLE-2 3}o] %1 9] 35 wlj 322 2o
el = 71249 AR )¢ ez H & YUk

immutable (B¥) 139 < 2t= AA. £ A= 4 £4F, FE22 2dFUTh old AAES |
e 5 %i%‘%ﬂk M 2 A A A S whEoloF Futh MekA] ek s Al ghe] o oF sk

oA T2 Fde FUh dE Sol, 92l 7.

import path (¢ “E. AZ) A2 71030 7 AT E T REL 27 Y A= ALAE (EE AR AE
‘31)«1 = QEE S50k ol F4TY BEL ME ays.path 258 Suth 54 A 1 3 7] 7] 2]
Rn %E A7 A2 path  olEERERRE L £E A

importing (Y £¥) & 2EQ sto|y Z=7tthe REY sto|d Z=NA ALGE 5 AEF st At

importer (¢ EEJ) EES 7|5 5t RE S5 sk AA; S Ao 9l ol A} 21 AA J U

ZHa Qe JAH 2 H ZEZE A 0 &

dAfqd 9o, S A4 éﬂ—%%# A= LAY TR QA glo] ©A] python& A3 3hA 13

FE o] ol A ﬁ@ifs% AR 7458 5 g5Uth. A ofolt] ol S AASIA Y ZE T 1
SottE = e R Y P U (help (x) E 71 F8HAH ).

m{m ¥ o
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interpreted (QJE] Z2]E|E) Hlo|E F= At o] &) w] Eoll 1 F& 0] B3| A 7] A o, o] W2
A3 dolZb ot Iz Aol YUrth o] A2 BAHoR A 2dS WEA ik, £
Hde AP AR ke YUtk 2 22390 & H AAHs] AP 7= A v dHzZH
dole Hs Aod dojint g2 /oA 715 25 uth tiel e = HAle
interpreter shutdown (QE]Z2je] £8) £53lgt= 23S B3 o, gojA Az B EE3 A 7|9 R
‘?.

ek, 2Eo| L of 2 7hA F 23 2
w3, 1u 4| A7) F olE] ¥ B E T AR
S0t A3

o
1)
o
X
i
g
=
o
U
=
=
;O
rlr 4
kU

ARAR 5 Q5T B2 A7) o AR £ DS b o952 v 5 g
EAAE H 7155 %2 5 QN MBI THER & ehol e REoU 41 3A S Th
ez 89 28 AL AYHE _nain_ REOG2IYEA AP B AU

iterable (o] E1 2 8) W52 ¢ Mol hbH FelE 4 Gt AR o|Ele el o 2 RE (Qist, str, tuple
L) AU~ FE, dict 2L BE W AR2 FE, 54 AAE, _iter () AU AEE 7R
S _getitem () WASE AN AL @ mE Feh2e] AREl Ak

oJH Y E-2 for FZ o AHEE 4 9]

AE = AF YT olE B E AR

EHEUh o] olHeEolH e FEY JFES T W

HE2iter() £ EE3 AW, olHe ol A&

T2 A s o2 siFed, F2E 5 <
olE g o E], A] A, Al H o] EH = A Q.

iterator (o]E]Z|o]E]) HlolE o ~2EH S A= AA. olE 09 __next_ () HIAEENIEH o=z
SE3H (Ee W T4 next () 2 AG3H) 2EHD &= FHES AHNZE S F UL o o
’&e] tlolE1 7} 918 wl = Al stoplteration o9& o Uth o] oA, o] & o] AA =

5l oF2 B2 X (zip (), map (
AAt=2 A= E, 1 AA|9 o]E

v

F

2RAE 1,083 BE _ next_ () YA E &L StopIlteration 2 & thA] €2 7] 7|9k Yt}
olEj g o] olEHH o] E] AA A S ESFE=__iter () WAZE 7HE Zo] Q35 7] w &9, o]

Hel ol el ol Bl el Eol /|5 57 CFE o] Bl B-5-S Mot o] & f o] Rl A AEE - J5UTh
228 o9e ole We] olEo| A e ZE T (List 22) Aol AAE iter ()
T2 AL ALY for F2 o AL wuict A o] Bl gl o] & wHE U Th o] A AL o] E # o] E o] T 3}
A 3 L S, A ol Eaol Ao ALgH o)n] 47 olE el o] & E2 A, ¥ AElo] A
Hol 7 STk,
typeiter ol T 2} 3+ W& 0] 9l Th
key function (7] §4%) 7] ¥ =& F ¢ o] A (collation) 34+ 74 & (sorting) o] } ¥ & (ordering) ol AH&-H &
S =T Z2HELYLE o & £9], locale.strxfrm() S 2AL EZ WS Hz=HE 7| &
e AR E U
sfol W9 Yo £ 7L 8 4 o] WA £ A A0 A T Fol A5 AoIs7] 8l 7] F45 wolEJUTh
ol A& E=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ©] J5HYTh
7 B4E Be s ds ol g o] Ytk oS So], str.lower () WA TS Ao A T
AL A9 7 T4 Y 4 Aavth A0, 7] §4E lanbda BAA SR BE 5
o, o] AUt} lambda r: (r[0], r[2]). =3 operator ZE-2 A 79 7] 34 A=}
AFUth attrgetter (), itemgetter (), methodcaller (). 7] 42 W1 AFR 3=
o) 3} o] & Sorting HOW TO & H A R.
keyword argument (7] 9 & ¢12p) <A} & H A Q.

lambda (Fch) 522 w] go] Tol AL Shbe) £94 02 TAR o E G Jekel B4 P} R4S BE
= EHL lambda [parameters]: expression YU T}

Calg)
30 &2,

il
_{
=2 il efr e

LBYL % 7] Ao X2} (Look before you leap). ©] T 2EFL-2 &0} 23] 5 317] Aof]l YA Z o2 ALAH
2= AAEUTE o] 28t A2 EAFP F2 A tivH oL, g2 if o EAE S A YTH
05 28 = &40 A4, LBYL W2 “H 772} “H7]” bl A 202 WA 2 Aol ds5dth
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d& E9o], ZE if key in mapping: return mappinglkey] & HAF o, 3]0 23] A,
& i\_Eﬂtﬂ—keya mapping | A A ASHH AT 5 5Tl o] H o]4p= Z0| L} EAFP H2WH &
AgdozA s dE & syt
list (2] 22) W2 sho] 4 A]712x, 1 o] Soll = 78k, Aol ek oAl 27k 0(1) o) 7] w e, A B AE
(linked list) ¥ t}= TF=2 Ao} o] v & I $-AgH Tk
list comprehension (B] A E AZ 2|3 AH) A/ ALY QAE AR EE=YRE XYsly 1 2R E PAER B
ZL7]—736]-H]—‘:Q result = ['{: #O4x}' format (x) for x in range (256) if x % 2 ==
=004 255 Afolo] Qi 2B 1645 (On) S EFFE XD B AES WEUL. it

7‘43 ‘3‘“*6"“ Ayt AEE*EPL,range(Z%) ol 9= BE 247 APy
Ao shot gk 2HL B

_ = PSR=E=
& vl H 7]'an 1/]]:]' Z]'*ﬂ@ W82 PEP 302 £, 5= ] ©] gaﬁi% importlib.abc.Loader

£ HASR.
magic method (W] 2 WA &) £ vAj = o] v]F A A B3 T,

mapping (W]33) 9] 9] 7] 23] & A Y8}l Mapping ©] U MutableMapping 74 o] e of 27 H
HAEZES FAE A oY A dz= dict collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W€} 3 2 5}Q1t]) sys.meta_path ﬂ AMo]l Eg)Z=L vlolr]. We A slolg = A=
A ) sholc] b B o] 9171 A v hE U .
HE A2 37 L= A =S A= importlib.abc.MetaPathFinder & B 3§
e},

P

metaclass (HE} Ze]2) 29 Sela. UL B = S o5, Sl 9Av e, vlolx FHA5Y
55& wayth W S AE of Al AAE ok A wE = YL AUk g2 A4
A 22 Y AolE5L& 7]%—7—@% d23c) go| WS EWEA Bt AL AAH v 2
~2ETE S 9}]\]:]'“5 Ayt ﬂ] 72 ]'—Q—X]-Oﬂﬂlb o] 5—:_?—7].73_-54 J9 %iz]?l,, %37]’/‘3@_““, U_“a_
Zejat et oldt YL AFFULH oJEGYRHE AN 29 27 (logging), 28 = HAA ]
F7L AN A FA, AZE TA TS 02 Lol AHEI
metaclasses o A T ZFA 8 Y82 28 4~ g4y

method (W] A1) 2 2] 2wk} ekol A 4] &

A =
WASE 3 WA A (LE self B BAD 2 A28A A BHUh §5 S} FHE 250
g HAS.

method resolution order (WA= A& £ 4]) WAE 2 A=
259 TAYYTH 23 HE| AR E sho] QA E 2 ﬂ‘ﬂ"ﬂ /‘]'
2.3 Method Resolution OrderZ X ¥ F Ut}

module (2-§) J}to]H =90 2A 3 Q& @Fdte= A BE2 A9 spo|d AAEE E+ o5 o<
ZrSUth BRES A2y AAajol o) ghol A OEECQ‘/]E}
|74 = HA K.

module spec (5 A¥) RES 2T 3tEd AMEH
importlib.machinery.ModuleSpec 9 ¢l

ofo j°_,1
_,d
rIr
K of
2
ei=)
3
frt
M
=
_('>|_:‘
rlr
k=3
©
[>
(g

MRO "[A= 27 =4 & HAL.
mutable (7}H) 7} A A= Zho] ¥

named tuple (L'l] %]E &) “na

time.localtime () T os.stat () 7} Wehe & ERelol, ole] WA ol M= FEYY T =
T}E o= sys.float_info YUYt}
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

AR YE FE2 PFY S D YYTh EE, tupleo) A 44511 o &
Aok Fehx B2 VY= FE %

BA =
namespace (0|5 57H HF7 AZEH &= Z4. ol 2 9V EE AP YL AAld T
(M A= el A) Et Ao, YH ol5 F7te] dFUTh °ol& —'Z}% ol %
EEALS ANYEIEYLE 95 £, &4 builtins.open Fos.open() 2 1E9]
%%‘4"/}- Esh o] 5 T2 oH BEC 4 E FH=AE £ A T
HEA 228 &Y o & £90], random. seed () E=itertools.islice ()
itertools EEl 93 q-alﬂo%go] ™ 33 Z U o).

namespace package (0|8 3} 91714]) © 4 A1 5174 5] QB o] V] 27 7] 3 PEP 420 5171 4], o]
T A = AN AR S 5 YA, 53] __init__.py FLo] e BE A4f 3 7] 4] &=

EERS]oY

2E X HASL.

r)
(3
o
o
=2
X
&
-
i
L
BN
ok

nested scope (ZHH AF=Z) &
St 1 g e WAS S 228 5 duith

o

=

A d2 = A

rethe Ao Yo FUth X A5 7P U ATz oA A%
U}XL‘W}Z]E, A s A9 o]5 F7ollA 8131 Ut nonlocal 2 WP AF 3z o 2= AS
& gy o
new-style class (F2Eld S| 2) AFL ZE S22 AA o AFLHIT Q= Fd2 HALY oA o
5. 2719 shol A ‘ﬂ’i"ﬂ/ﬂ% A F2gd Fd2t  slots. , Y23 HYH, = HE,
__getattribute__ (), 2 A E, AE Y HA =9 T2 Flo] MY A7 TgYFet 7|58 AHE
& 2= 9] o)< o

object (AA]) FE (G1EFEL) S
29 HFA QA ]a%a{aﬁqn}_

package (| 7] X)) A2 2 &
iﬂﬂx]%_path_ olEgH

At W71 A & o] 5 FXH A = HA L.
parameter (W7l ) 3 (B WA E) Foo A 47t bS5 e A (EE oE A AAE) £ A
Aot ol 5 B2 JdEE. oA /7Y Wi HS7E dsUth
o A A-7I ¥ E (positional-or-keyword): 9] 2| 212} U 7| = 212} 2 AGE 4= Q1= AAE A F YT
o] Z1o] 7] Fef ] w7l AP th & S thaol Al foo <} bar:

’def func (foo, bar=None) :

o A X-AL (positional-only): A ZT A 5 A= AXE (AT ULE Y AL T E=
P4 ool W H B0l / BAE ERAL L Hol BT 5 A5 Uth o F Bl A

posonlyl T} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :
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N

« 7191 =-8 8 (keyword-only): 7| EZ R Algd o= Sl AAE AR FUL 7|9 =-8 w7
£ I Ao Wi S0 A ool shte] b A vy <2 a2 23 A Fo T

&yt o & 01, t}2-o| A kw_onlyl 2} kw_only2:

N

def func(arg, *, kw_onlyl, kw_only2):

A 91 A AAEo] Hal) A 5D

. }‘?}_ A A (var-positional): (t}E w7 H=Eof &5 A o] oz
T AHES o] Fol * & &

5] )
2 Qe 9 A AR deje APLE AR UL o] o)
214 418 & AUTh A8 Sof Bl A args

ro}5
A

’def func (*args, **kwargs):

o -7 9 E (var-keyword): (THE T W5 50 o8] A o] n] oS o] 7|9 = AR5 o)
AZE 5 5k Qe A5 AR AAEE AR ol B AL v A ol ol <+ &
oroll B A He)d 4 dth ol 2 S0l 919 ool A kwargs.

iAW A AAES 98 7 R ol g s Ao A B4 AXES AR 5 ST

Q1 A} o] 3] 3=, Az} u /| M = 2] Z}o]of L} 2= FAQ A&, inspect .Parameter E &2, function
4, PEP 3625 H A 8.

path entry (B2 lE2]) 4= 70 721t 7t Q¥ E @ RESS 27 99 Fushe Qx = 42 g s}
-04 z]-/\

0.

path entry finder (3 2 = 2] 3}QIt]) sys.path_hooks ol Y& FHE (F, 4= AEF F) o] =+
goly Qddl, FojR Az dER 2 RES =S 20 Jd5Uh

=2 XN
AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (3% A=e] %) sys.path hook 2Ee] 9 FHEAW, 54 42 dee] o] 2 5L
2L WS 23 dvhd 4= dlee shold 8 BYE L,

path based finder (% 2 7|8k s}olt]) 7|2 v} 42 5olH S % shupole], AEE 42 oA RES 24
Ut

path-like object (G 25 A A) std N 2d 428 et AA. J27 AAl<= 42 Yehl< str U

l

bytes ZAA| o] A} os.PathLike T2 EZF S FA 3= A 01145} os.PathlLike T2 EZ S Y
3= AA| = os. fspath () F4E TEA] str Y bytes 3 A2 Az HtE 5 dH5 Ut}
thAl os.fsdecode () 2 os.fsencode () & Z+Zt str Y bytes 2345 BASE=H A E o+ A5

Uth PEP 5192 = YE A5 YT

PEP 510l 2l 7141 7] & PEP Shol 2l A% L Elo] A RE AT 37 sholal m
HE Aze 715 AWl A AU PEPE A8 750l o3 7
w%ﬂ¢ﬂqw.

Aol B e AR E 9

25} 23)5bm shol Mol Sol7k A A
w7 U % Utk PEP 24 ) 4

o
=
=
T

e EAE e A s £] vl Al §tel & 75502 ol
AL BAE T Aol YLk,
PEP 1 FZ3HA &

rl

portion (£4) PEP 420 o| A F2J 3t A A H, o] & &7t 9
A E9] H3 (zip Lo A== AX 7).

positional argument ($] 3] €12} ¢1x} & H A Q.

prov151onal API (Z+A API) A API= & glolB e g|o I A 53
o} AE o] 20 Z §1r7}°ﬂ’“ﬂ?<]" AT, P A ol 2t FAH = g o] 7
AR T4 B8R0 FAT A S WAl Yol 5
dojA = s AUt — APIE 23517 Aol £ F
dojd A g Uth

7)Ao ol ukA B hite] Tl E o] Sol gl

238 Appendix A. 0{%!


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0519
https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420

The Python/C API, £ A| B{ 3.8.20

78 API AL, 3 8ol FA5 S WAL A0 2605 ol AT R E AU
—cxﬂ o sl #A TS FASE WS ot RE A7 A3g T
o) AAe EE 2ol B 5 < 4
U Th B ZHA S W82 PEP 4118 E 1 g
provisional package (Z3 3|7 x]) A API & B A

Python 3000 (z}0]%1 3000) 3}o]d 3.x ¥l = E‘r"]«] A (M 329 w7t ml o] ooy | Al Fof| whE o)X
o]Folth) o] A& “Py3k” & £ 27| % gt

Pythonic (ol AThg) FRe Aoj o)A ANrA Sl 1G-S Aol 4 TEE PR thal Shel ) <dojol
]

ACH

ﬂ&

fo

(2

>

)
.
(o}

l:o

2 AF AR = ot 4 E S 71k 2 of, shol Wol A A} 2=
ﬂﬂﬁimrfa&ﬁﬂﬁﬂﬁﬂ%AE%ﬁii F3he A duch ThE B dofolt old
Fo TAEol glons, shol Aol o %31A) S AGEL thAlo] 24 72 E 8 A= Gt

for i in range(len(food)):
print (food[i])

o 2B, shel Ak £ ol P&tk

for piece in food:
print (piece)

A, g, A=l o2 AR

qualified name (71 3}€ 01%) BE A ATz RE AYH Z 5]
PEP 3155 o| Xl ol g Uth 249 ot S A9, B34

S HOFEFHORE 754 o5
ol &2 A9 OlEJJrﬂ’\ ot

>>> class C:
class D:
def meth (self):
pass

>>> C._ qgualname_

YC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

2ES 7]'ﬂ 7=l AHS , AAS] AF3H o) = (fully qualified name) 2 & B 12 3| 7| X &
A REE 7= ZJEE 24 O]%% oujgyt} o & S0}, email .mime.text:

>>> import email.mime.text

>>> email.mime.text. name
'email.mime.text'

filo
el
o

iA#)ﬁﬂﬂwaﬁégﬂﬁlﬂﬂ4ﬂ2§hﬂﬂoimﬂﬂ R SR P RE R
< HIE =EH A= ?%'X]“]’ CP)thon——[’—@.,] ;A @ 4Tk
sys 282 54 4A 9 F= 9":\—%% 2] F+= getrefcount () & Ao g th

regular package (J4F W71 A]) __init_ .py FLdS £33t= ] E1 2|9} 2o AE A 9] 1 7] A,

_slots__ Zeh2 R AANH, A2E A = HESS A BN v AAFL A2 2 THY 2B
AARoZH VIR S Ashe ZAE U A7) Q75 SA W, o HlaY e eupzA A7)}
202 doleh dedlel UYE S5 Z2adA B Sol dana) g STt

AR Aol YT
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sequence (A] @ 2x) getitem () EFHAEE B A5 QG2 E AHS S mWE 2 4 AN 2E A Dot
Al dolg E8FE __len () WIAES Aoste olE o . 2R WIS U EH,
list, str, tuple, bytes 7} A5 YTh dict =3 getitem_ () I __len_ () S A Y3A T,
z3]o A A doje] 2w 71 & ARg st Wi 2ol Aldavotyet s o2 HFA e 2ol 2
3 oF g o}
The collections.abc.Sequence abstract base class defines a much richer interface that goes be-
yond just __getitem__ () and __len__ (), adding count (), index (), contains__ (), and
_ reversed_ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See comprehensions.

single dispatch (2 T] 23] 2]) 7@ o] shute] A%t o 71 2s) A A= Al 2 T4 A 3

slice (g2}o]~) HE AW~ 9 A5 i% S AA. Sebol At AH AT YE FHS AEH A BHEY
T} variable_name[1:3:5] A&, [] <ollA o2 7H9] 7\—;(}2 Zroz By Urh s (HHE
2T YE) m7IHS WRrHes slic _ﬂiﬂ%—}\} ianlan

special method (&4 WA =) -4-0] o] gof o] ALS, Tl T2, APT u] FAIFOZE TEEE HAE.
oA YAMHEEF 7H-4 =2 A ZF3la By o] &8 241 95 . £ 1| A =& specialnames ]|
TAE TS 01 A d5Yth

statement () T 2 E (ZE9 “EF(block)”) & 78t FEAUTE 82 234 o] AY 719

EEASSE oY 7HA] 2R E SY st Ytk 71 if, while, for.

text encoding (A AE 217 YY) FUTE FXLS ulo|EER Q1 FAYSHE= 7,
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from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

£ rhesh 2ol B 97 44 BE 5 ds Uk

from typing import List, Tuple

Color = Tuple[int, int, int]

(THE seTATol A1)

240 Appendix A. 0{%!



The Python/C API, £ A| B{ 3.8.20

R s S e e P I )

def remove_gray_shades(colors: List[Color]) -> List[Color]:
pass

= ty J >z 9
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class C:
field: 'annotation'
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |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
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—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
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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.

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, or.
—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.

(THS sleTATol A1)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE

(= el ATT A
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

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,

(TS sl AToT A
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 A%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

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.
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asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode & UUdecode &4

R ES ST 2L 39 AE TRk

%

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

(= sl ATT A
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll RES 0h 3 28 9| AL 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

(THS seTATol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<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>

(THE seTATol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

***************************************************************/

C.3.12 OpenSSL

EE hashlib,posix, ssl, crypt & &9 A7} AR = A M 712 458 93l OpenSSL 2fo] H
He S AFS U 3 A9 9 0S X vlo] A A x] =2 732 OpenSSL gho] B8] AHR S Z g 4=
9lom g o 7)o OpenSSL 2ol Al A AFE S Z 33 Th:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* ===
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(THE seTATol A1)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

*

All rights reserved.

(THE seTATol A1)
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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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &2 =5 ——yith-system-expat & FA A &= 3, EHH expat 22 AHES AFR-3} o]

dEgych

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

AHgtel M=tk

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc o &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

(THE seTATol A1)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal EE2 Y EE ——with-system-libmpdec & T4 3}A] 94+ oF £33 libmpdec 22 AR S

AHgsto] W= Uk

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N EH|AE AQ|E
test 7] X2 Cl4N 2.0 HIAE 29 E (Lib/test/xmltestdata/c14n-20/)= W3C 94 Abo] E https:
[ Iwww.w3.org/ TR/xml-cl4n2-testcases/ | A] 7} 22w 3- BSD gFo] Al 3}of] vl 2 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:

o Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

« Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.
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« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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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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..., 229

2to3, 229

>>> 229

__all__ (package variable), 40
__dict__ (module attribute), 121
__doc__ (module attribute), 121

_ file_ (module attribute), 121, 122
_ future_ ,233
__import_

HiE s, 40
_ loader__ (module attribute), 121
_ _main_

2 5,11,142,152
__name___ (module attribute), 121, 122
__package__ (module attribute), 121
_ _slots_ ,239
_frozen (CHlo]¥ &4]),43
_inittab (CHl°lH g@) 43
_Py_c_diff (C3¥), 85
_Py_c_neg (C &%), 85
_Py_c_pow (C &%), 85
_Py_c_prod (C &%), 85
_Py_c_quot (C &), 85
_Py_c_sum (C &), 85
_Py_InitializeMain (C &%), 173
_Py_NoneStruct (C <), 186
_Py_TPFLAGS_HAVE_VECTORCALL (W &
204
_PyBytes_Resize (C &), 88
_PyCFunctionFast (CHl o] ¥ &4), 187
_PyCFunctionFastWithKeywords (C H°|§ &
A1), 187
_PyImport_Fini (C &%),43
_PyImport_Init (C &), 42
_PyObject_FastCallDict (C &), 61
_PyObject_New (C &%), 185
_PyObject_NewVar (C &), 185
_PyObject_Vectorcall (C g<), 61

H ),

_PyTuple_Resize (C &%), 109
_thread
35,148
ks |
bytearray, 88
bytes, 86
Capsule, 131
complex number, 85
dictionary, 112

file, 120
floating point, 84
frozenset, 115

function, 117
instancemethod, 118
integer, 80

list, 111

long integer, 80
mapping, 112
memoryview, 130
method, 118
module, 121

None, 80
numeric, 80
sequence, 86

set, 115

tuple, 108

type, 6,77

A

abort (), 40
abs
SiE E A, 64
abstract base class (34 H|o|x 8 2), 229
allocfunc (CHl o] & 4l), 220
annotation (o] k= H|o]4), 229
argument (2=}, 229
argv (in module sys), 145
ascii

SiE w A, 59
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asynchronous context manager (8] % 7] AH
2 E &g AP, 230

asynchronous generator (H]% 7] Al g o] H),
230

asynchronous generator iterator (H] % 7]
Al ol o] Bl o] H), 230

asynchronous iterable (H]E7] o]E & &), 230

asynchronous iterator (W% 7] o] g d o] H),
230

attribute (] EZHE), 230

awaitable (]9l ol EE), 230

B

BDFI, 230
binary file (8}o]y g 3+Y), 230
binaryfunc (C t] o] & Al), 221
buffer interface

(see buffer protocol), 69
buffer object

(see buffer protocol), 69
buffer protocol, 69
builtins

2 5,11,142,152
bytearray

I, 88
bytecode (B}o]E
bytes

A, 86

HE A, 59
bytes—like object (H}o]EEH

C

callback (1), 231
calloc (), 175
Capsule

WA, 131
C-contiguous, 72, 231
class (E82), 231
class variable (32
classmethod

SiE g4, 188
cleanup functions, 40
close () (in module os), 153
CO_FUTURE_DIVISION (C¥%), 19
code object, 119
coercion (o] A), 231
compile

HE s, 41
complex number

A, 85
complex number (&
context manager (74

context variable (AH

contiguous, 72

FE), 231

2AA)), 230

W), 231

), 231
I~E Fe]A}), 231
I~ E W), 231

contiguous (9<), 231
copyright (in module sys), 145
coroutine (ZFH), 231
coroutine function (ZF
CPython, 231
create_module (C &%), 124

D

decorator (6] Zd| o] ¥), 231
descrgetfunc (C H o] & Al), 220
descriptor (2= HE]), 232
descrsetfunc (C H] o] ¥ & 4]), 220
destructor (CH o] ¥ & 4), 220
dictionary

AL 112
dictionary (944 8]), 232
dictionary comprehension, 232
dictionary view (B4 g H),232
divmod

SiE g4, 63
docstring (BEAEH), 232
duck-typing (2 €}o]H), 232

E

EAFP, 232
EOFError (built-in exception), 120
exc_info () (in module sys), 10
exec module (C 34, 125
exec_prefix, 4

executable (in module sys), 144
exit (), 40

expression (X3 4]), 232
extension module (3% %

F
f-string (FEA4), 232
file

I, 120
file object (3} ZA)), 233
file-like object (3¥F ZAA), 233
finder (3}219), 233
float

SiEF g A, 65
floating point

I, 84
floor division (B4 U=xAl), 233
Fortran contiguous, 72,231
free (), 175
freefunc (CH o] ¥ & 4]), 220
freeze utility,43
frozenset

AL 115
function

A, 117

g o), 231

g),232
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function (&), 233 = AAp, 235

function annotation (

keyword argument (7]
Sh o o H| o] A), 233

G lambda (2T}, 235

garbage collection (7}8]A] = 7), 233 LBYL, 235

generator, 233 len

generator (A & ¢ E), 233 “iE o4, 62,66,68,111,114,116
generator expression, 233 lenfunc (C t] o] E] & 4)), 221
generator expression (AlY#o]E £&4]),234 1ist

generator iterator (AU d el o] H# ol H), A, 1L

233 list (B]2E), 236
generic function (A L‘ﬂ g &), 234 list comprehension (B|2E AZ 3
getattrfunc (CHl o] ¥ &4]), 220 loader (24), 236
getattrofunc (CHl o]l g & 4], 220 lock, interpreter, 146
getbufferproc (C H o] E & 4]), 221 long integer
getiterfunc (CH o] ¥ 34,221 =, 80
GIL, 234 LONG_MAX, 81
global interpreter lock, 146
global interpreter lock (A< 2 E = g H M
=),234

), 236

magic

H method, 236

hash
SiE g, 62,201
hash-based pyc (S| A] 713k pyc), 234

magic method (W] A WA &), 236
main (), 143, 145
malloc (), 175

mapping
hashable (3]A] 7}5), 234 W=, 112
hashfunc (C dl o] ¥ & 4)), 220 mapping (W 33), 236
memoryview
I 2, 130

IDLE, 234

immutable (£4), 234

import path (YZXE A =),234
importer (Y EH), 234
importing (Y ¥H), 234

meta path finder (W€} 3 & 1}91H), 236

metaclass (W EF F3 ), 236
METH_CLASS (W& W), 188
METH_COEXIST (W% W), 188
METH_FASTCALL (W& ¥ <), 188

incr_item(), 10, 11 METH_NOARGS (W& ¥4), 188
initproc (CH o] ¥ & 4l), 220 METH_O (W& ¥ 4), 188
inquiry (C o] ¥ & 4)), 225 METH_STATIC (W& ¥4), 188

instancemethod METH_VARARGS (W7 ¥ 5), 187
N, 118 method

int magic, 236
“iE St4, 65 special, 240

integer A, 118
=, 80 method (WA ), 236

interactive (FH)3-3), 234
interpreted (A E Z 2 E| &), 235
interpreter lock, 146
interpreter shutdown (AEZZE =
iterable (°]E] 2] &), 235

iterator (] €@ o] ¥]), 235
iternextfunc (CHl o] ¥ &4l), 221

K

key function (7] &), 235

3),235

method resolution order (WAE ZA A,

236

MethodType (in module types), 117, 118
module

searchpath, 11, 142, 144

oA, 121
module (&), 236
module spec (B2E 23,236
modules (in module sys), 40, 142
ModuleType (in module types), 121

KeyboardInterrupt (built-in exception), 29 MRO, 236
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mutable (7}¥), 236

N

named tuple (U Y= F2),236
namespace (0] & &7, 237
namespace package (°]& &7t 3]7] A]), 237
nested scope (EFH £33 xZ),237
new-style class (FF2EY &), 237
newfunc (C d o] ¥ §4]), 220
None

A, 80
numeric

i), 80

O

object

code, 119
object (AA), 237
objobjargproc (CH °]H &4]), 221
objobjproc (CH| ol ¥ &4)), 221
OoverflowError (built-in exception), 8183

P

package (3] 7] A)), 237
package variable

_all_ ,40
parameter (W7} H4), 237
PATH, 11, 12
path

module search, 11, 142, 144

path (in module sys), 11, 142, 144
path based finder (A= 7|9t 5}21t]), 238
path entry (32 dE=2]),238
path entry finder (A2 AEZ 1), 238
path entry hook (A2 A EZ %), 238
path-like object (AZF ZA)), 238
PEP, 238
platform (in module sys), 144
portion (ZA), 238
positional argument ($] X <14}, 238
pow

SiEF g4, 63,65
prefix, 4
provisional API (A API), 238
provisional package (A 3 7] A]), 239
Py_ABS (CHW|Z &), 4
Py_AddPendingCall (C &), 153
Py_AddPendingCall (), 153
Py_AtExit (C &), 40
Py_BEGIN_ALLOW_THREADS, 146
nyBEGINfALLOWfTHREADS(CWHEEEELISO
Py_BLOCK_THREADS (C "l =2 &), 150
Py_buffer (CH °l¥ §2]), 70
Py_buffer.buf (C ®H W), 70

format (CHH W), 71
internal (C ¥ W), 71
Py_buffer.itemsize (C HW¥ W), 70
Py_buffer.len (C ¥ W), 70
Py_buffer.ndim (C ¥ H), 71
Py_buffer.obj (C Wy W), 70
Py_buffer.readonly (C ¥¥ W), 70
Py_buffer.shape (CHu8 ¥, 71
Py_buffer.strides (C®W W), 71
Py_buffer.suboffsets (C W W), 71
Py_Buildvalue (C &%), 51
Py_BytesMain (C &%), 15
Py_BytesWarningFlag (C W), 140
Py_CHARMASK (CW|3 &), 5

Py_CLEAR (C ¥), 21
Py_CompileString (C &), 18
Py_CompileString(), 19
Py_CompileStringExFlags (C &), 18
Py_CompileStringFlags (C &%), 18
Py_CompileStringObject (C &), 18
Py_complex (C B o] & & 4], 85
Py_DebugFlag (C %), 140
Py_DecodeLocale (C &), 36
Py_DECREF (C &), 21

Py_DECREF (), 6

Py_DEPRECATED (C W3 &), 5
Py_DontWriteBytecodeFlag (C¥4), 140
Py_Ellipsis (C¥%), 130
Py_EncodeLocale (C &), 37
Py_END_ALLOW_THREADS, 146
Py_END_ALLOW_THREADS (C Wl 32 &), 150
Py_EndInterpreter (C &), 153
Py_EnterRecursiveCall (C &%), 32
Py_eval_input (C¥H%), 19

Py_Exit (C ), 40

Py_ Ex1tStatusExceptlon (C g, 161
Py_False (C W), 83

Py_FatalError (C &%), 40
Py_FatalError (), 145
Py_FdIsInteractive (C &), 35
Py_file_input (C¥4), 19

Py _Finalize (C &), 143
Py_FinalizeEx (C &), 142
Py_FinalizeEx (), 40, 142,152,153
Py_FrozenFlag (C¥<), 140
Py_GetBuildInfo (C &), 145
Py_GetCompiler (C &), 145
Py_GetCopyright (C <), 145
Py_GETENV (C "= &), 5
Py_GetExecPrefix (C &), 143
Py_GetExecPrefix (), 12
Py_GetPath (C &), 144

Py_GetPath (), 12, 143, 144
Py_GetPlatform (C T), 144

Py_buffer.
Py_buffer.
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Py_GetPrefix (C &), 143

Py_GetPrefix (), 12

Py_GetProgramFullPath (C &), 144

Py_GetProgramFullPath (), 12

Py_GetProgramName (C ), 143

Py_GetPythonHome (C &%), 146

Py_GetVersion (C &), 144

Py_HashRandomizationFlag (C <), 140

Py_IgnoreEnvironmentFlag (C W), 141

Py_INCREF (C <), 21

Py_INCREF (), 6

Py_Initialize (C &), 142

Py_Initialize (), 11,143,152

Py_InitializeEx (C$t5), 142

Py_InitializeFromConfig (C g<), 168

Py_InspectFlag (C W), 141

Py_InteractiveFlag (C ¥), 141

Py_IsInitialized (C &%), 142

Py_IsInitialized(), 12

Py_IsolatedFlag (C ), 141

Py_LeaveRecursiveCall (C &), 32

Py_LegacyWindowsFSEncodingFlag (C
141

Py_LegacyWindowsStdioFlag (C W), 141

Py_Main (C &), 15

Py_MAX (CW|=2 &), 5

Py_MEMBER_SIZE (CP|Z&),5

Py_MIN (CH|=Z &), 5

Py_mod_create (CH|3 Z), 124

Py_mod_exec (C W] 3 &), 125

Py_NewInterpreter (C &), 152

Py_None (C <), 80

Py_NoSiteFlag (C %), 141

Py_NotImplemented (C ), 57

Py_NoUserSiteDirectory (C W), 141

Py_OptimizeFlag (C ¥ <), 141

Py_PrelInitialize (C &), 163

Py PrelnitializeFromArgs (C &%), 163

Py_PreInitializeFromBytesArgs (C &), 163

Py_PRINT_RAW, 121

Py_QuietFlag (C¥<), 141

Py_REFCNT (C Wl &), 186

Py_ReprEnter (C &%), 32

Py_ReprLeave (C &), 32

Py_RETURN_FALSE (CWj3Z &), 84

Py_RETURN_NONE (C "} 2 &), 80

Py_RETURN_NOTIMPLEMENTED (c UHEIE), 57

Py_RETURN_RICHCOMPARE (c UHELE), 207

Py_RETURN_TRUE (C "3 &), 84

Py_RunMain (C &), 172

Py_SetPath (C &), 144

Py_SetPath (), 144

Py_SetProgramName (C $H), 143

Py_SetProgramName (), 12, 142144

),

Py_SetPythonHome (C &%), 146
Py_SetStandardStreamEncoding (C &), 143
Py_single_input (C %), 19
Py_SIZE (CW]3Z &), 186
PY_SSIZE_T MAX, 82
Py_STRINGIFY (C®l=Z &), 5
Py_TPFLAGS_BASE_EXC_SUBCLASS (W %
204
Py_TPFLAGS_BASETYPE (W& ®H4), 203
Py_TPFLAGS_BYTES_SUBCLASS (W& W
Py_TPFLAGS_DEFAULT (W#& W), 203
Py_TPFLAGS_DICT_SUBCLASS (W& W), 204
Py_TPFLAGS_HAVE_FINALIZE (W& W), 204
Py_TPFLAGS_HAVE_GC (W% W), 203
Py_TPFLAGS_HEAPTYPE (W& ®H<), 203
Py_TPFLAGS_LIST_SUBCLASS (W& ®H<), 204
Py_TPFLAGS_LONG_SUBCLASS (W& W), 204
Py_TPFLAGS_METHOD_DESCRIPTOR (W& W),
204
Py_TPFLAGS_READY (W7 ¥ 4), 203
Py_TPFLAGS_READYING (W& W), 203
Py_TPFLAGS_TUPLE_SUBCLASS (W& ¥ 4), 204
Py_TPFLAGS_TYPE_SUBCLASS (W& W), 204
Py_TPFLAGS_UNICODE_SUBCLASS (W& W 4,
204
Py_tracefunc (CHlo|E &4)), 154
Py_True (C HS), 84
Py_tss_NEEDS_INIT (C "l=Z &), 156
Py_tss_t (CH|°]E &4)), 156
Py_TYPE (CW]3 &), 186
Py_UCs1 (CHo]E 3 4]), 89
Py_UCS2 (CHl o] g & 4l), 89
Py_UCS4 (CHo]lg & 4], 89
Py_UNBLOCK_THREADS (C " = &), 150
Py_UnbufferedsStdioFlag (C %), 141
Py_UNICODE (C | o] ¥ & 4l), 89
Py_UNICODE_IS_HIGH_SURROGATE (C®j3 &), 93
Py_UNICODE_IS_LOW_SURROGATE (CPl= &), 93
Py_UNICODE_IS_SURROGATE (C"| = &), 93
Py_UNICODE_ISALNUM (C &), 92
Py_UNICODE_ISALPHA (C ¥), 92
Py_UNICODE_ISDECIMAL (C &), 92
Py_UNICODE_ISDIGIT (C &), 92
Py_UNICODE_ISLINEBREAK (C &), 92
Py_UNICODE_ISLOWER (C &), 92
Py_UNICODE_ISNUMERIC (C &%), 92
Py_UNICODE_ISPRINTABLE (C &), 92
Py_UNICODE_ISSPACE (C &), 92
Py_UNICODE_ISTITLE (C &), 92
Py_UNICODE_ISUPPER (C &), 92
Py_UNICODE_JOIN_SURROGATES (C "} =2 &), 93
Py_UNICODE_TODECIMAL (C &), 93
Py_UNICODE_TODIGIT (C ¥<), 93
Py_UNICODE_TOLOWER (C &), 92

),

), 204
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Py_UNICODE_TONUMERIC (C &%), 93
Py_UNICODE_TOTITLE (C ¥4), 93
Py_UNICODE_TOUPPER (C &), 92
Py_UNREACHABLE (CW| 32 &),4
Py_UNUSED (C W32 &), 5
Py_vaBuildvalue (C &%), 52
PY_VECTORCALL_ARGUMENTS_OFFSET (C W3 &),
61
Py_VerboseFlag (C %), 142
Py_VISIT (C <), 225
Py_XDECREF (C &), 21
Py_XDECREF (), 11
Py_XINCREF (C <), 21
PyAnySet_Check (C g<), 115
PyAnySet_ CheckExact (Ccs), 115
PyArg Parse (C &%), 50
PyArg ParseTuple (C &), 49
PyArg_ParseTupleAndKeywords (C e), 49
PyArg_UnpackTuple (C &), 50
PyArg_ValidateKeywordArguments (C &),
50
PyArg_VaParse (C &%), 49
PyArg _VaParseTupleAndKeywords (C &<), 49
PyASCIIObject (CHl°o]E &4, 90
PyAsyncMethods (C H o] & 4]), 219
PyAsyncMethods.am_aiter (C ®WH ¥H4), 219
PyAsyncMethods.am_anext (C ®8 ¥4, 219
PyAsyncMethods.am_await (C®8 W), 219
PyBool_Check (C &%), 83
PyBool_FromLong (C &), 84
PyBUF_ANY_CONTIGUOUS (CWj=Z &), 73
PyBUF_C_CONTIGUOUS (C "Wl Z &), 73
PyBUF_CONTIG (C "l =2 &), 73
PyBUF_CONTIG_RO (CWl 3 &), 73
PyBUF_F_CONTIGUOUS (C "= &), 73
PyBUF_FORMAT (C Wi 32 &), 72
PyBUF_FULL (C "j =2 &), 73
PyBUF_FULL_RO (C "l = &), 73
PyBUF_INDIRECT (CUW| 3 &), 72
PyBUF_ND (C "} =2 &), 72
PyBUF_RECORDS (C "} =2 &), 73
PyBUF_RECORDS_RO (C "= &), 73
PyBUF_SIMPLE (C "l 2 &), 72
PyBUF_STRIDED (C "l =2 &), 73
PyBUF_STRIDED_RO (C "] =2 &), 73
PyBUF_STRIDES (C "2 &), 72
PyBUF_WRITABLE (C "= &), 72
PyBuffer_FillContiguousStrides (C
75
PyBuffer_FillInfo (C &%), 76
PyBuffer_FromContiguous (C &), 75
PyBuffer_GetPointer (C &), 75
PyBuffer_IsContiguous (C &%), 75
PyBuffer_Release (C &%), 75

2~
@‘T,

PyBuffer_SizeFromFormat (C &), 75
PyBuffer_ToContiguous (C &), 75
PyBufferProcs, 69
PyBufferProcs (CHlo|E &41),218
PyBufferProcs.bf_getbuffer (C WH W),
218
PyBufferProcs.bf_releasebuffer (C ¥H W
), 218
PyByteArray_AS_STRING (C &), 89
PyByteArray_ AsString (C &), 88
PyByteArray_Check (C &), 88
PyByteArray_CheckExact (C <), 88
PyByteArray_Concat (C &), 88
PyByteArray_FromObject (C &), 88
PyByteArray_ FromStringAndSize (C <), 88
PyByteArray GET_SIZE (C &), 89
PyByteArray_Resize (C &%), 89
PyByteArray_Size (C &), 88
PyByteArray_Type (C¥HF), 88
PyByteArrayObject (C Ho|¥ & 4]), 88
PyBytes_AS_STRING (C &), 87
PyBytes_AsString (C &), 87
PyBytes_AsStringAndSize (C <), 87
PyBytes_Check (C &), 86
PyBytes_CheckExact (C &), 86
PyBytes_Concat (C ), 88
PyBytes_ConcatAndDel (C &), 88
PyBytes_FromFormat (C &), 86
PyBytes_FromFormatV (C &), 87
PyBytes_FromObject (C &), 87
PyBytes_FromString (C &), 86
PyBytes_FromStringAndSize (C ¥<), 86
PyBytes_GET_SIZE (C &), 87
PyBytes_Size (C &%), 87
PyBytes_Type (C W), 86
PyBytesObject (CH°o|¥ & 4]), 86
PyCallable_Check (C &), 60
PyCallIter_ Check (C <), 127
PyCalllter_New (C &), 127
PyCalllter_Type (C ), 127
PyCapsule (C H| o] ¥ & 4)), 131
PyCapsule_CheckExact (C <), 131
PyCapsule_Destructor (CH| o] g & Al), 131
PyCapsule_GetContext (C &%), 132
PyCapsule_GetDestructor (C &), 132
PyCapsule_GetName (C &), 132
PyCapsule_GetPointer (C &), 132
PyCapsule_Import (C &), 132
PyCapsule_IsValid (C &%), 132
PyCapsule_New (C &), 131
PyCapsule_SetContext (C &%), 132
PyCapsule_SetDestructor (C &), 132
PyCapsule_SetName (C &), 132
PyCapsule_SetPointer (C &), 133
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PyCell_Check (C &%), 119
PyCell_GET (C &), 119
PyCell_Get (C &), 119
PyCell_New (Cg<), 119
PyCell_SET (Cg<), 119
PyCell_Set (C &), 119
PyCell_Type (C¥<), 119
PyCellObject (CH o] ¥ & A]), 119
PyCFunction (Ct| o] ¥ & 4]), 187
PyCFunctionWithKeywords (C o] ¥ & 4l), 187
PyCode_Check (C &%), 119
PyCode_GetNumFree (C &), 119
PyCode_New (C &), 120
PyCode_NewEmpty (C $F52), 120
PyCode_NewWithPosOnlyArgs (C ¥), 120
PyCode_Type (C ), 119
PyCodec_BackslashReplaceErrors (C ),
56
PyCodec_Decode (C &), 54
PyCodec_Decoder (C &), 55
PyCodec_Encode (C ), 54
PyCodec_Encoder (C &), 55
PyCodec_IgnoreErrors (C &%), 55
PyCodec_IncrementalDecoder (C ), 55
PyCodec_IncrementalEncoder (C &), 55
PyCodec_KnownEncoding (C &), 54
PyCodec_LookupError (C &), 55
PyCodec_NameReplaceErrors (C &%), 56
PyCodec_Register (C &), 54
PyCodec_RegisterError (C &%), 55
PyCodec_ReplaceErrors (C &%), 55
PyCodec_StreamReader (C &), 55
PyCodec_StreamWriter (C &%), 55
PyCodec_StrictErrors (C &%), 55
PyCodec_XMLCharRefReplaceErrors (C &),
55
PyCodeObject (CH o] ¥ & A]), 119
PyCompactUnicodeObject (C o] ¥ & 4l), 90
PyCompilerFlags (CH| ol ¥ &4, 19
PyCompilerFlags.cf_feature_version (C ¥
W H), 19
PyCompilerFlags.cf_flags (CH® H$), 19
PyComplex_AsCComplex (C &), 86
PyComplex_Check (C &), 85
PyComplex_CheckExact (C &%), 85
PyComplex_FromCComplex (C &), 86
PyComplex_FromDoubles (C &), 86
PyComplex_ImagAsDouble (C &), 86
PyComplex_RealAsDouble (C &), 86
PyComplex_Type (C W), 85
PyComplexObject (Cto]E & Al), 85
PyConfig (C Hlo]E 3 4l), 164
PyConfig_Clear (C <), 165
PyConfig InitIsolatedConfig (C &), 164

PyConfig_InitPythonConfig (C &%), 164
PyConfig_Read (C &), 164
PyConfig_SetArgv (C &%), 164
PyConfig_SetBytesArgv (C &), 164
PyConfig_SetBytesString (C &), 164
PyConfig_SetString (C &), 164
PyConfig_SetWideStringList (C &%), 164
PyConfig.argv (C ¥ W), 165
PyConfig.base_exec_prefix (C @ W), 165
PyConfig.base_executable (C ®H W), 165
PyConfig.base_prefix (C W8 W), 165
PyConfig.buffered_stdio (CWH W), 165
PyConfig.bytes_warning (C &1 W), 165
PyConfig.check_hash_pycs_mode (C ®WH W
97, 165
PyConfig.configure_c_stdio (C  H
165
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
PyConfig.
166
PyConfig.filesystem_errors (C ¥ 8 *H
166
PyConfig.hash_seed (C W8 W), 166
PyConfig.home (C ¥H W), 166
PyConfig.import_time (C WH ), 166
PyConfig.inspect (C ¥ W), 166
PyConfig.install_signal_handlers (C ¥ ¥
W), 166
PyConfig.interactive (C ¥H W), 166
PyConfig.isolated (C HH W), 166
PyConfig.legacy_windows_stdio (C W18 W
), 166
PyConfig.malloc_stats (CHH W), 166
PyConfig.module_search_paths (C W M),

1_.—|_);

dev_mode (C | H ), 165
dump_refs (C WH HF), 166
exec_prefix (CHH W), 166
executable (C W8 W), 166
faulthandler (C @8 W), 166
filesystem_encoding (C @ HE),

Py
T )

167
PyConfig.module_search_paths_set (C ¥4
W), 167
PyConfig.optimization_level (C W W),
167

PyConfig.parse_argv (CH8 W), 167
PyConfig.parser_debug (C ®W¥ ¥4, 167
PyConfig.pathconfig_warnings (C W ¥HI),

167
PyConfig.prefix (C W W), 167
PyConfig.program_name (C W8 ¥HF), 167
PyConfig.pycache_prefix (C ®W8] ¥4), 167
PyConfig.pythonpath_env (C ®WH¥ H), 167
PyConfig.quiet (CHH W), 167
PyConfig.run_command (C @ H), 167
PyConfig.run_filename (C ®H W), 167
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run_module (C W H H), 167
show_alloc_count (C ¥y W), 167
PyConfig.show_ref_count (C ®WH W), 167
PyConfig.site_import (C H® H), 168
PyConfig.skip_source_first_line (C % H
W), 168
PyConfig.stdio_encoding (C® 8 W), 168
PyConfig.stdio_errors (C W W), 168
PyConfig.tracemalloc (C ®¥ W), 168
PyConfig.use_environment (C ®H W), 168
PyConfig.use_hash_seed (C WH W), 166
PyConfig.user_site_directory (C ¥ W),
168
PyConfig.verbose (C ®H¥ W), 168
PyConfig.warnoptions (C “ﬁl‘ﬂ ﬁ—r), 168
PyConfig.write_bytecode (C W H M), 168
PyConfig.xoptions (C W8 W), 168
PyContext (CH|°]¥ &4]), 134
PyContext_CheckExact (C &), 134
PyContext_ClearFreelList (C g<), 135
PyContext_Copy (C <), 134
PyContext_CopyCurrent (C &%), 134
PyContext_Enter (C ), 135
PyContext_Exit (C &), 135
PyContext_New (C &), 134
PyContext_Type (C ), 134
PyContextToken (C H o] ¥ &4]), 134
PyContextToken_CheckExact (C <), 134
PyContextToken_Type (C HF), 134
PyContextVar (CH o ¥ §4]), 134
PyContextVar_CheckExact (C &), 134
PyContextVar_Get (C &), 135
PyContextVar_New (C &%), 135
PyContextVar_Reset (C &), 135
PyContextVar_Set (C g), 135
PyContextVar_Type (C ), 134
PyCoro_CheckExact (C &), 133
PyCoro_New (C &), 133
PyCoro_Type (C HS), 133
PyCoroObject (CH| ol §4]), 133
PyDate_Check (C &%), 135
PyDate_CheckExact (C &), 136
PyDate_FromDate (C &), 136
PyDate_FromTimestamp (C &%), 138
PyDateTime_Check (C &), 136
PyDateTime_CheckExact (C &), 136
PyDateTime_DATE_GET_FOLD (C 34), 137
PyDateTime_DATE_GET_HOUR (C &), 137
PyDateTime_DATE_GET_MICROSECOND (C & —r),
137
PyDateTime_DATE_GET_MINUTE (C &<), 137
PyDateTime_DATE_GET_SECOND (C ), 137
PyDateTime_DELTA_GET_DAYS (C &), 138

PyConfig.
PyConfig.

PyDateTime_DELTA_GET_MICROSECONDS (C _‘3;"
), 138
PyDateTime_DELTA_GET_SECONDS (C <), 138
PyDateTime_FromDateAndTime (C $F), 136
PyDateTime_FromDateAndTimeAndFold (C i
2,136
PyDateTime_FromTimestamp (C &), 138
PyDateTime_GET_DAY (C §), 137
PyDateTime_GET_MONTH (C &), 137
PyDateTime_GET_YEAR (C &), 137
PyDateTime TIME_GET_FOLD (C &), 137
PyDateTime TIME_GET_HOUR (C ), 137
PyDateTime_TIME_GET_MICROSECOND (C &%),
137
PyDateTime_ TIME_GET_MINUTE cd —/F) 137
PyDateTime TIME_GET_SECOND (C <), 137
PyDateTime_TimeZone_UTC (C W), 135
PyDelta_Check (C &%), 136
PyDelta_CheckExact (C ¥), 136
PyDelta_FromDSU (C ), 136
PyDescr_IsData (C 3), 128
PyDescr_NewClassMethod (C &), 128
PyDescr_NewGetSet (C g), 128
PyDescr_NewMember (C &), 128
PyDescr_NewMethod (C ¥), 128
PyDescr_NewWrapper (C &), 128
PyDict_Check (C &%), 112
PyDict_CheckExact (C &), 112
PyDict_Clear (C &%), 113
PyDict_ClearFreeList (C &%),
PyDict_Contains (C <), 113
PyDict_Copy (C &%), 113
PyDict_DelItem (C &), 113
PyDict_DelItemString (C &), 113
PyDict_GetItem (C &), 113
PyDict_GetItemString (C &), 113
PyDict_GetItemWithError (C &), 113
PyDict_Items (C &%), 114
PyDict_Keys (C &%), 114
PyDict_Merge (C &%), 114
PyDict_MergeFromSeq2 (C &), 115
PyDict_New (C g<), 113
PyDict_Next (C &%), 114
PyDict_SetDefault (C &), 113
PyDict_SetItem (C &), 113
PyDict_SetItemString (C &),
PyDict_Size (C &), 114
PyDict_Type (C®HF), 112
PyDict_Update (C &%), 114
PyDict_Values (C &), 114
PyDictObject (CH] ol ¥ & A, 112
PyDictProxy_New (C ), 113
PyDoc_STR (C W2 &), 5
PyDoc_STRVAR (CPlZ &), 5

115

113
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PyErr_BadArgument (C &), 24
PyErr_BadInternalCall (C &%), 26
PyErr_CheckSignals (C &), 29
PyErr_Clear (C &), 23
PyErr_Clear(),9 11
PyErr_ExceptionMatches (C &%), 27
PyErr_ExceptionMatches (), 11
PyErr_Fetch (C &), 27

PyErr_Format (C &%), 24
PyErr_FormatV (C &), 24
PyErr_GetExcInfo (C &%), 28
PyErr_GivenExceptionMatches (C &), 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 &), 28
PyErr_SetExcFromWindowsErr (C &), 25

PyErr_SetExcFromWindowsErrWithFilename

(C =), 26

PyErr_WriteUnraisable (C &%), 24
PyEval_AcquireLock (C &), 151
PyEval_AcquireThread (C &%), 151
PyEval_AcquireThread(), 148
PyEval_EvalCode (C &), 18
PyEval_EvalCodeEx (C &), 18
PyEval_EvalFrame (C U]'ff—) 19
PyEval_EvalFrameEx (C &%), 19
PyEval_GetBuiltins (C &), 54
PyEval_GetFrame (C &), 54
PyEval_GetFuncDesc (C &), 54
PyEval_GetFuncName (C &), 54
PyEval_GetGlobals (C ¥), 54
PyEval_GetLocals (C ), 54
PyEval_InitThreads (C &), 148
PyEval_InitThreads (), 142
PyEval_MergeCompilerFlags (C &%), 19
PyEval_ReleaseLock (C &), 152
PyEval_ReleaseThread (C &%), 151
PyEval_ReleaseThread(), 148
PyEval_RestoreThread (C &), 148
PyEval_RestoreThread (), 147, 148
PyEval_SaveThread (C &), 148
PyEval_SaveThread (), 147, 148
PyEval_SetProfile (C &%), 155

PyErr_SetExcFromWindowsErrWithFilenameObBgEtal_SetTrace (C &), 155

(C ), 25

PyEval_ThreadsInitialized (C &%), 148

PyErr_SetExcFromWindowsErrWithFilenameObBgEks_ArithmeticError, 32

(c &), 25
PyErr_SetExcInfo (C &%), 29
PyErr_SetFromErrno (C $), 24

PyErr_SetFromErrnoWithFilename (C ¥+<),

25

PyErr_SetFromErrnoWithFilenameObject (C

), 25
PyErr_ SetFromErrnoWithFilenameObjects

(C &), 25
PyErr_SetFromWindowsErr (C &), 25
PyErr_SetFromWindowsErrWithFilename
PyErr_SetImportError (C &%), 26
PyErr_SetImportErrorSubclass (C <), 27
PyErr_SetInterrupt (C &), 29
PyErr_SetNone (C &), 24
PyErr_SetObject (C UL—’F) 24
PyErr_SetString (C ¥), 24
PyErr_SetString(),9
PyErr_SyntaxLocation (C &), 26
PyErr_SyntaxLocationEx (C &%), 26
PyErr_ SyntaxLocatlonObject (C &), 26
PyErr_WarnkEx (C &), 26
PyErr_WarnExplicit (C &), 27
PyErr_WarnExplicitObject (C &), 27
PyErr_WarnFormat (C &), 27

PyExc_AssertionError, 32
PyExc_AttributeError, 32
PyExc_BaseException, 32
PyExc_BlockingIOError, 32
PyExc_BrokenPipeError, 32
PyExc_BufferError, 32
PyExc_BytesWarning, 34
PyExc_ChildProcessError, 32
PyExc_ConnectionAbortedError, 32
PyExc_ConnectionError, 32
PyExc_ConnectionRefusedError, 32
PyExc_ConnectionResetError, 32
PyExc_DeprecationWarning, 34
PyExc_EnvironmentError, 34
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PyExc_IOError, 34
PyExc_IsADirectoryError, 32
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PyExc_KeyError, 32
PyExc_LookupError, 32
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PyExc_ModuleNotFoundError, 32
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PyExc_OSError, 32
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PyExc_RuntimeWarning, 34
PyExc_StopAsyncIteration, 32
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PyExc_SyntaxError, 32
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PyExc_SystemError, 32
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PyExc_UserWarning, 34
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PyExc_Warning, 34
PyExc_WindowsError, 34
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PyException_GetCause (C &), 30
PyException_GetContext (C &), 30
PyException_GetTraceback (C &%), 30
PyException_SetCause (C &%), 30
PyException_SetContext (C &), 30
PyException_SetTraceback (C &%), 30
PyFile_FromFd (C &), 120
PyFile_GetLine (C <), 120
PyFile_SetOpenCodeHook (C &), 121
PyFile_WriteObject (C &), 121
PyFile_WriteString (C &), 121
PyFloat_AS_DOUBLE (C &%), 84
PyFloat_AsDouble (C &), 84
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PyFloat_FromDouble (C &), 84
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PyFloat_GetMax (C 3), 84
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PyFrozenSet_New (C &%), 116
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PyFunction_Check (C &), 117
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PyGen_New (C ), 133
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PyGILState_Check (C <), 149
PyGILState_Ensure (C &), 149
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PyImport_AddModuleObiject (C &), 41
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PyImport_ExecCodeModuleObiject (C <), 42
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PyImport_GetModule (C &), 42
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PyImport_Import (C ), 41
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PyImport_ImportFrozenModuleObject (C &
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PyImport_ImportModulelLevelObject (C &
), 40
PyImport_ImportModuleNoBlock (C &), 40
PyImport_ReloadModule (C &%), 41
PyIndex_Check (C &), 65
PyInstanceMethod_Check (C & —’%) 118
PyInstanceMethod_Function (C &%), 118
PyInstanceMethod_GET_FUNCTION (C &), 118
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PyMem_Calloc (C &%), 177

PyMem_Del (C &), 178
PYMEM_DOMAIN_MEM (C "] = &), 180
PYMEM_DOMAIN_OBJ (C ]2 &), 180
PYMEM_DOMAIN_RAW (C uﬂﬂi), 180
PyMem_Free (C &), 177
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PyMem_New (C &), 177
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PyMem_RawFree (C &%), 177
PyMem_RawMalloc (C &%), 176
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PyMem_SetupDebugHooks (C &%), 180
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PyModule_AddFunctions (C &), 126
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PyModule_AddIntMacro (C &%), 126
PyModule_AddObiject (C &), 126
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PyModule_Check (C g<), 121
PyModule_CheckExact (C &), 121
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PyModule_Create2 (C &%), 123
PyModule_ExecDef (C ¥<), 125
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PyModule_GetDict (C &%), 121
PyModule_GetFilename (C <), 122
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PyModule_GetNameObject (C &), 122
PyModule_GetState (C &), 122
PyModule_New (C &), 121
PyModule_NewObject (C &), 121
PyModule_SetDocString (C &), 125
PyModule_Type (C W), 121

PyModuleDef (C o] E &4]), 122
PyModuleDef_Init (C &%), 124
PyModuleDef_Slot (CH o] ¥ &4]), 124
PyModuleDef_Slot.slot (C¥H W), 124
PyModuleDef_Slot.value (C®H W), 124
PyModuleDef .m_base (C WH W), 122
PyModuleDef.m_clear (C HlH¥ W), 123
PyModuleDef.m_doc (C ®H W), 122
PyModuleDef.m_free (C¥H W), 123
PyModuleDef.m_methods (C @y W), 123
PyModuleDef .m_name (C W8 W), 122
PyModuleDef.m_reload (C ®lH¥ W), 123
PyModuleDef.m_size (C WH W), 122
PyModuleDef.m_slots (C#HH W), 123
PyModuleDef.m_traverse (C ®Wn H), 123
PyNumber_Absolute (C g), 64
PyNumber_Add (C &), 63

PyNumber_And (C &), 64
PyNumber_AsSsize_t (C &), 65
PyNumber_Check (C &), 63
PyNumber_Divmod (C &), 63
PyNumber_Float (C &), 65
PyNumber_FloorDivide (C &), 63
PyNumber_Index (C &), 65
PyNumber_InPlaceAdd (C &), 64
PyNumber_InPlaceAnd (C <), 65
PyNumber_InPlaceFloorDivide (C &), 64
PyNumber_InPlaceLshift (C &), 65

PyNumber_InPlaceMatrixMultiply (C &%),

64
PyNumber_InPlaceMultiply (C &), 64
PyNumber_InPlaceOr (C &), 65
PyNumber_InPlacePower (C &%), 65
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PyNumber_InPlaceTrueDivide (C &%), 64
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PyNumber_Lshift (C <), 64
PyNumber_MatrixMultiply (C &), 63
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PyNumber_Or (C <), 64
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PyNumber_Power (C <), 63
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PyNumber_ Rshift (C g<), 64
PyNumber_Subtract (C &), 63
PyNumber_ToBase (C 3), 65
PyNumber_TrueDivide (C &), 63
PyNumber_Xor (C ¥), 64
PyNumberMethods (C t] o] ¥ &4]), 214
PyNumberMethods.nb_absolute (C ®Ww ®H),
216
PyNumberMethods.nb_add (C ®H W), 215
PyNumberMethods.nb_and (C ¥WH W), 216
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W), 216
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), 216
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), 216
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(€ §4), 216
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215
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216
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215
PyNumberMethods.nb_true_divide (C ®¥ ¥ W
S
), 216

PyNumberMethods.nb_xor (C @y W), 216
PyObiject (C H o] 3 A]), 186
PyObject_AsCharBuffer (C &), 76
PyObject_ASCII (C <), 59
PyObject_AsFileDescriptor (C &%), 120
PyObject_AsReadBuffer (C &), 76
PyObject_AsWriteBuffer (C &%), 76
PyObject_Bytes (C &), 59
PyObject_Call (C &%), 60
PyObject_CallFunction (C &%), 60
PyObject_CallFunctionObjArgs (C <), 60
PyObject_CallMethod (C &), 60
PyObject_CallMethodObjArgs (C &), 60
PyObject_CallObject (C &), 60
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e |, 216
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), 216
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W), 216
PyNumberMethods.nb_inplace_remainder (C
A W), 216
PyNumberMethods.nb_inplace_rshift (C 9
H W), 216
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Wy W), 216

PyNumberMethods.nb_inplace_true_divide
(C W ), 216
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), 216

PyNumberMethods.nb_int (C ®8 W), 216

PyNumberMethods.nb_invert (C W8 ¥H4), 216

PyNumberMethods.nb_lshift (C "W ¥HS),216

PyNumberMethods.nb_matrix_multiply (C ¥
H #), 216
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215
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216
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216

PyObject_CheckBuffer (C &), 75
PyObject_CheckReadBuffer (C &%), 76
PyObject_Del (C &%), 185
PyObject_DelAttr (C &4), 58
PyObject_DelAttrString (C &), 58
PyObject_DelItem (C &), 62
PyObject_Dir (C &), 62
PyObject_Free (C &%), 179
PyObject_GC_Del (C &%), 224
PyObject_GC_New (C &), 224
PyObject_GC_NewVar (C <), 224
PyObject_GC_Resize (C ), 224
PyObject_GC_Track (C &%), 224
PyObject_GC_UnTrack (C &), 224
PyObject_GenericGetAttr (C &), 58
PyObject_GenericGetDict (C &), 58
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PyObject_GetIter (C &%), 62
PyObject_HasAttr (C &%), 57
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PyObject_HEAD_INIT (CP|=Z &), 187
PyObject_Init (C &), 185
PyObject_InitVar (C g), 185
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PyObject_IsSubclass (C <), 59
PyObject_IsTrue (C &%), 62
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PyObject_SetArenaAllocator (C ), 182
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PyObject.ob_refcnt (C W W), 196
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PyOS_double_to_string (C &4
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162
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PyPreConfig.coerce_c_locale (C W8 HF),

163
PyPreConfig.coerce_c_locale_warn (C ¥H
W), 163
PyPreConfig.configure_locale (C®H W4
162

PyPreConfig.dev_mode (C W8 HS), 163
PyPreConfig.isolated (C W8 ), 163
PyPreConfig.legacy_windows_fs_encoding
(CHW W), 163
PyPreConfig.parse_argv (C Wy W), 163
PyPreConfig.use_environment (C Wy W),
163
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PyRun_AnyFileEx (C &), 15
PyRun_AnyFileExFlags (C &), 16
PyRun_AnyFileFlags (C €), 15
PyRun_File (C <), 17
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PySeqlter_New (C &), 127
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PySequence_GetSlice (C &%), 66
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), 217

PySequenceMethods.sq _concat (C ®Wu W),
217
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PySet_GET_SIZE (C ), 116

PySet_New (C &), 116
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PyStatus_IsExit (C &), 161
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PYTHONPATH, 12, 141, 167
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text encoding (H1AE Q13 9), 240
text file (HI2E 3}+Y), 240
traverseproc (C H o] g & Al), 225

=

triple—quoted string (A% 2% H EX19Y),

240

tuple

A, 108

S T4, 67,112
type
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