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Command line and environment

The CPython interpreter scans the command line and the environment for various settings.

Agemropépera vhomoinong CPython: Other implementations” command line schemes may differ. See
implementations for further resources.

1.1 Command line

When invoking Python, you may specify any of these options:

[python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | - ] [args]

The most common use case is, of course, a simple invocation of a script:

[python myscript.py

1.1.1 Interface options

The interpreter interface resembles that of the UNIX shell, but provides some additional methods of invocation:

o When called with standard input connected to a tty device, it prompts for commands and executes them until
an EOF (an end-of-file character, you can produce that with Ctr1-D on UNIX or Ctrl-Z, Enter on
Windows) is read.

o When called with a file name argument or with a file as standard input, it reads and executes a script from that
file.

o When called with a directory name argument, it reads and executes an appropriately named script from that
directory.

o When called with —c command, it executes the Python statement(s) given as command. Here command may
contain multiple statements separated by newlines. Leading whitespace is significant in Python statements!

o When called with -m module-name, the given module is located on the Python module path and executed
as a script.
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In non-interactive mode, the entire input is parsed before it is executed.

An interface option terminates the list of options consumed by the interpreter, all consecutive arguments will end
up in sys . argv - note that the first element, subscript zero (sys.argv [0]), is a string reflecting the program’s
source.

—-c <command>
Execute the Python code in command. command can be one or more statements separated by newlines, with

significant leading whitespace as in normal module code.

If this option is given, the first element of sys.argv will be "~c" and the current directory will be added
to the start of sys.path (allowing modules in that directory to be imported as top level modules).

Raises an auditing event cpython . run_command with argument command.

-m <module-name>

Search sys.path for the named module and execute its contents as the __main___ module.

Since the argument is a module name, you must not give a file extension ( . py). The module name should be
a valid absolute Python module name, but the implementation may not always enforce this (e.g. it may allow
you to use a name that includes a hyphen).

Package names (including namespace packages) are also permitted. When a package name is supplied instead
of a normal module, the interpreter will execute <pkg>.__main___ as the main module. This behaviour is
deliberately similar to the handling of directories and zipfiles that are passed to the interpreter as the script
argument.

Ynueimon: This option cannot be used with built-in modules and extension modules written in C, since they
do not have Python module files. However, it can still be used for precompiled modules, even if the original
source file is not available.

If this option is given, the first element of sys . argv will be the full path to the module file (while the module
file is being located, the first element will be set to "-m"). As with the —c option, the current directory will
be added to the start of sys.path.

—TI option can be used to run the script in isolated mode where sys.path contains neither the current
directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.

Many standard library modules contain code that is invoked on their execution as a script. An example is the
timeit module:

python -m timeit -s 'setup here' 'benchmarked code here'
python -m timeit -h # for details

Raises an auditing event coython.run_module with argument module-name.
Agite emiong:
runpy.run_module ()
Equivalent functionality directly available to Python code
PEP 338 - Executing modules as scripts
AMoEe oty £xdoon 3.1: Supply the package name toruna __main___ submodule.

AMEe oty £xdoon 3.4: namespace packages are also supported

Read commands from standard input (sys . stdin). If standard input is a terminal, -1 is implied.

If this option is given, the first element of sys.argv will be "-" and the current directory will be added to
the start of sys.path.

Raises an auditing event cpython. run_stdin with no arguments.

4 KegpaAawo 1. Command line and environment
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<script>

Execute the Python code contained in script, which must be a filesystem path (absolute or relative) referring
to either a Python file, a directory containinga __main__ .py file, or a zipfile containinga __main__ .py
file.

If this option is given, the first element of sys.argv will be the script name as given on the command line.

If the script name refers directly to a Python file, the directory containing that file is added to the start of
sys.path, and the file is executed as the __main__ module.

If the script name refers to a directory or zipfile, the script name is added to the start of sys.path and the
__main__ .py file in that location is executed as the __main__ module.

—I option can be used to run the script in isolated mode where sys.path contains neither the script’s
directory nor the user’s site-packages directory. All PYTHON* environment variables are ignored, too.

Raises an auditing event cpython.run_file with argument £ilename.
Agite emiong:

runpy .run_path ()
Equivalent functionality directly available to Python code

If no interface option is given, —1 is implied, sys.argv [0] is an empty string (" ") and the current directory will
be added to the start of sys.path. Also, tab-completion and history editing is automatically enabled, if available
on your platform (see rlcompleter-config).

Agite gmiong:
tut-invoking

AMaEe oty €kdoon 3.4: Automatic enabling of tab-completion and history editing.

1.1.2 Generic options

-?
-h
——help
Print a short description of all command line options and corresponding environment variables and exit.
——help-env
Print a short description of Python-specific environment variables and exit.
Néo otnv €kdoon 3.11.
—-help—xoptions
Print a description of implementation-specific —X options and exit.
Néo otmv éxdoon 3.11.
—--help-all
Print complete usage information and exit.
Néo otnv éxdoomn 3.11.
-V
——version

Print the Python version number and exit. Example output could be:

[Python 3.8.0b2+

When given twice, print more information about the build, like:

1.1. Command line 5
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Python 3.8.0b2+ (3.8:0c076caaa8, Apr 20 2019, 21:55:00)
[GCC 6.2.0 20161005]

Néo otnv ékdoon 3.6: The —VV option.

1.1.3 Miscellaneous options

-b

Issue a warning when converting bytes or bytearray to str without specifying encoding or comparing
bytesorbytearray with str or bytes with int. Issue an error when the option is given twice (-bb).

AMoEe oty ékdoon 3.5: Affects also comparisons of bytes with int.

If given, Python wont try to write .pyc files on the import of source modules. See also
PYTHONDONTWRITEBYTECODE.

——check-hash-based-pycs default|always|never

Control the validation behavior of hash-based .pyc files. See pyc-invalidation. When set to default,
checked and unchecked hash-based bytecode cache files are validated according to their default semantics.
When set to always, all hash-based .pyc files, whether checked or unchecked, are validated against
their corresponding source file. When set to never, hash-based .pyc files are not validated against their
corresponding source files.

The semantics of timestamp-based . pyc files are unaffected by this option.

-d
Turn on parser debugging output (for expert only, depending on compilation options). See also
PYTHONDEBUG.

-E
Ignore all PYTHON* environment variables, e.g. PYTHONPATH and PYTHONHOME, that might be set.
See also the —P and —T (isolated) options.

-i
When a script is passed as first argument or the —c option is used, enter interactive mode after executing the
script or the command, even when sys . stdin does not appear to be a terminal. The PYTHONSTARTUP
file is not read.
This can be useful to inspect global variables or a stack trace when a script raises an exception. See also
PYTHONINSPECT.

-I
Run Python in isolated mode. This also implies —E, —P and —s options.
In isolated mode sys . path contains neither the script’s directory nor the user’s site-packages directory. All
PYTHON* environment variables are ignored, too. Further restrictions may be imposed to prevent the user
from injecting malicious code.
Néo oty éxdoon 3.4.

-0
Remove assert statements and any code conditional on the value of __debug__. Augment the filename
for compiled (bytecode) files by adding .opt-1 before the .pyc extension (see PEP 488). See also
PYTHONOPTIMIZE.
AMoEe ot €kdoomn 3.5: Modify . pyc filenames according to PEP 488.

6 KegpaAawo 1. Command line and environment
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-00
Do -0 and also discard docstrings. Augment the filename for compiled (byfecode) files by adding . opt -2
before the . pyc extension (see PEP 488).
AMoEe oty £xdoon 3.5: Modify . pyc filenames according to PEP 488.
-P
Don’t prepend a potentially unsafe path to sys.path:
e python -m module command line: Don’t prepend the current working directory.
e python script.pycommand line: Don’t prepend the script’s directory. If it’s a symbolic link, resolve
symbolic links.
e python —c code and python (REPL) command lines: Don’t prepend an empty string, which means
the current working directory.
See also the PYTHONSAFEPATH environment variable, and —E and — I (isolated) options.
Néo otnv éxdoomn 3.11.
!
Don’t display the copyright and version messages even in interactive mode.
Néo otv éxdoom 3.2.
-R
Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment variable
is set to 0, since hash randomization is enabled by default.
On previous versions of Python, this option turns on hash randomization, so that the __hash__ () values of
str and bytes objects are «salted» with an unpredictable random value. Although they remain constant within
an individual Python process, they are not predictable between repeated invocations of Python.
Hash randomization is intended to provide protection against a denial-of-service caused by carefully chosen
inputs that exploit the worst case performance of a dict construction, O(n*) complexity. See http://ocert.org/
advisories/ocert-2011-003.html for details.
PYTHONHASHSEED allows you to set a fixed value for the hash seed secret.
Néo otv éxdoom 3.2.3.
AMoEe otnv €ékdoon 3.7: The option is no longer ignored.
-s
Don’t add the user site-packages directorytosys.path.
See also PYTHONNOUSERSITE.
Agite emiong:
PEP 370 - Per user site-packages directory
-S
Disable the import of the module site and the site-dependent manipulations of sys.path that it entails.
Also disable these manipulations if site is explicitly imported later (call site.main () if you want them
to be triggered).
-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin stream.
See also PYTHONUNBUFFERED.
AMoEe oty ékdoon 3.7: The text layer of the stdout and stderr streams now is unbuffered.
1.1. Command line 7
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-v
Print a message each time a module is initialized, showing the place (filename or built-in module) from which
it is loaded. When given twice (-vv), print a message for each file that is checked for when searching for a
module. Also provides information on module cleanup at exit.
AMoEe otnv £xdoon 3.10: The site module reports the site-specific paths and . pth files being processed.
See also PYTHONVERBOSE.
-W arg
Warning control. Python’s warning machinery by default prints warning messages to sys.stderr.
The simplest settings apply a particular action unconditionally to all warnings emitted by a process (even those
that are otherwise ignored by default):
-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time
—Wmodule # Warn once per calling module
—-Wonce # Warn once per Python process
-Wignore # Never warn
The action names can be abbreviated as desired and the interpreter will resolve them to the appropriate action
name. For example, —Wi is the same as ~-Wignore.
The full form of argument is:

[action:message:category:module:lineno }
Empty fields match all values; trailing empty fields may be omitted. For example -W
ignore: :DeprecationWarning ignores all DeprecationWarning warnings.

The action field is as explained above but only applies to warnings that match the remaining fields.

The message field must match the whole warning message; this match is case-insensitive.

The category field matches the warning category (ex: DeprecationWarning). This must be a class name;
the match test whether the actual warning category of the message is a subclass of the specified warning
category.

The module field matches the (fully qualified) module name; this match is case-sensitive.

The lineno field matches the line number, where zero matches all line numbers and is thus equivalent to an
omitted line number.

Multiple —7 options can be given; when a warning matches more than one option, the action for the last
matching option is performed. Invalid —v options are ignored (though, a warning message is printed about
invalid options when the first warning is issued).

Warnings can also be controlled using the PYTHONWARNINGS environment variable and from within a Python
program using the warnings module. For example, the warnings.filterwarnings () function can
be used to use a regular expression on the warning message.
See warning-filter and describing-warning-filters for more details.

-x
Skip the first line of the source, allowing use of non-Unix forms of # ! cmd. This is intended for a DOS specific
hack only.

-X

Reserved for various implementation-specific options. CPython currently defines the following possible values:
e —X faulthandler toenable faulthandler. See also PYTHONFAULTHANDLER.

e« —X showrefcount to output the total reference count and number of used memory blocks when the
program finishes or after each statement in the interactive interpreter. This only works on debug builds.

8 KegpaAawo 1. Command line and environment
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e —X tracemalloc to start tracing Python memory allocations using the t racemalloc module. By
default, only the most recent frame is stored in a traceback of a trace. Use -X tracemalloc=NFRAME
to start tracing with a traceback limit of NFRAME frames. See tracemalloc.start () and
PYTHONTRACEMALLOC for more information.

e -X int_max_str_digits configures the integer string conversion length limitation. See also
PYTHONINTMAXSTRDIGITS.

e —X importtime to show how long each import takes. It shows module name, cumulative time
(including nested imports) and self time (excluding nested imports). Note that its output may be broken
in multi-threaded application. Typical usage is python3 -X importtime -c 'import
asyncio'. See also PYTHONPROFILEIMPORTTIME.

e —X dev: enable Python Development Mode, introducing additional runtime checks that are too
expensive to be enabled by default. See also PYTHONDEVMODE.

e —X ut£8 enables the Python UTF-8 Mode. -X ut £8=0 explicitly disables Python UTF-8 Mode (even
when it would otherwise activate automatically). See also PYTHONUTF 8.

e —X pycache_prefix=PATH enables writing . pyc files to a parallel tree rooted at the given directory
instead of to the code tree. See also PYTHONPYCACHEPREFIX.

e —X warn_default_encoding issues a EncodingWarning when the locale-specific default
encoding is used for opening files. See also PYTHONWARNDEFAULTENCODING.

e —-X no_debug_ranges disables the inclusion of the tables mapping extra location information (end
line, start column offset and end column offset) to every instruction in code objects. This is useful when
smaller code objects and pyc files are desired as well as suppressing the extra visual location indicators
when the interpreter displays tracebacks. See also PYTHONNODEBUGRANGES.

e -X frozen_modules determines whether or not frozen modules are ignored by the import
machinery. A value of «on» means they get imported and «off» means they are ignored. The default is
«on» if this is an installed Python (the normal case). If it’s under development (running from the source
tree) then the default is «off». Note that the «importlib_bootstrap» and «importlib_bootstrap_external»
frozen modules are always used, even if this flag is set to «off».

It also allows passing arbitrary values and retrieving them through the sys._xoptions dictionary.
Néo otmv éxdoom 3.2.

AlhaEe oty ékdoon 3.3: Added the -X faulthandler option.

AMoEe oty ékdoon 3.4: Added the -X showrefcount and -X tracemalloc options.
AMEe oty £xdoon 3.6: Added the -X showalloccount option.

AMhoEe oty €xdoom 3.7: Added the -X importtime, -X devand -X ut£f8 options.

AMoEe otnv ékdoon 3.8: Added the -X pycache_prefix option. The -X dev option now logs
close () exceptions in io.I0Base destructor.

AMoEe oty £xdoon 3.9: Using —X dev option, check encoding and errors arguments on string encoding
and decoding operations.

The -X showalloccount option has been removed.

AMaEe otnv ékdoon 3.10: Added the -X warn_default_encoding option. Removed the —X
oldparser option.

AMoEe ot €xdoon 3.11: Added the -X no_debug_ranges, -X frozen_modules and —X
int_max_str_digits options.

1.1. Command line 9
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1.1.4 Options you shouldn’t use

-J
Reserved for use by Jython.

1.2 Environment variables

These environment variables influence Python’s behavior, they are processed before the command-line switches other
than -E or -I. It is customary that command-line switches override environmental variables where there is a conflict.
PYTHONHOME

Change the location of the standard Python libraries. By default, the libraries are searched in prefix/1ib/
pythonversion and exec_prefix/lib/pythonversion, where prefix and exec_prefix
are installation-dependent directories, both defaulting to /usr/local.

When PYTHONHOME 1is set to a single directory, its value replaces both prefix and exec_prefix. To
specify different values for these, set PYTHONHOME to prefix:exec_prefix.
PYTHONPATH

Augment the default search path for module files. The format is the same as the shell’s PATH: one or more
directory pathnames separated by os.pathsep (e.g. colons on Unix or semicolons on Windows). Non-
existent directories are silently ignored.

In addition to normal directories, individual PY THONPA TH entries may refer to zipfiles containing pure Python
modules (in either source or compiled form). Extension modules cannot be imported from zipfiles.

The default search path is installation dependent, but generally begins with prefix/lib/
pythonversion (see PYTHONHOME above). It is always appended to PYTHONPATH.

An additional directory will be inserted in the search path in front of PYTHONPATH as described above under
Interface options. The search path can be manipulated from within a Python program as the variable sys.
path.

PYTHONSAFEPATH

If this is set to a non-empty string, don’t prepend a potentially unsafe path to sys.path: see the —P option
for details.

Néo otnv éxdoomn 3.11.
PYTHONPLATLIBDIR

If this is set to a non-empty string, it overrides the sys.platlibdir value.
Néo otv éxdoom 3.9.

PYTHONSTARTUP

If this is the name of a readable file, the Python commands in that file are executed before the first prompt
is displayed in interactive mode. The file is executed in the same namespace where interactive commands are
executed so that objects defined or imported in it can be used without qualification in the interactive session.
You can also change the prompts sys.psl and sys.ps2 and the hook sys.__interactivehook_
in this file.

Raises an auditing event cpython . run_startup with the filename as the argument when called on startup.

PYTHONOPTIMIZE

If this is set to a non-empty string it is equivalent to specifying the —O option. If set to an integer, it is equivalent
to specifying —O multiple times.

10 KegaAiaio 1. Command line and environment
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PYTHONBREAKPOINT

If this is set, it names a callable using dotted-path notation. The module containing the callable will be
imported and then the callable will be run by the default implementation of sys.breakpointhook ()
which itself is called by built-in breakpoint (). If not set, or set to the empty string, it is equivalent
to the value «pdb.set_trace». Setting this to the string «0» causes the default implementation of sys.
breakpointhook () to do nothing but return immediately.

Néo oty éxdoom 3.7.
PYTHONDEBUG

If this is set to a non-empty string it is equivalent to specifying the —d option. If set to an integer, it is equivalent
to specifying —d multiple times.

PYTHONINSPECT
If this is set to a non-empty string it is equivalent to specifying the —i option.

This variable can also be modified by Python code using os.environ to force inspect mode on program
termination.

Raises an auditing event cpython . run_stdin with no arguments.

AMoEe oty £xdoon 3.11.10: (also 3.10.15, 3.9.20, and 3.8.20) Emits audit events.
PYTHONUNBUFFERED

If this is set to a non-empty string it is equivalent to specifying the —u option.

PYTHONVERBOSE

If this is set to a non-empty string it is equivalent to specifying the —v option. If set to an integer, it is equivalent
to specifying —v multiple times.

PYTHONCASEOK

If this is set, Python ignores case in import statements. This only works on Windows and macOS.

PYTHONDONTWRITEBYTECODE

If this is set to a non-empty string, Python won't try to write . pyc files on the import of source modules. This
is equivalent to specifying the —B option.

PYTHONPYCACHEPREFIX

If this is set, Python will write . pyc files in a mirror directory tree at this path, instead of in __pycache___
directories within the source tree. This is equivalent to specifying the —X pycache_prefix=PATH option.

Néo otnv ¢€kdoom 3.8.

PYTHONHASHSEED
If this variable is not set or set to random, a random value is used to seed the hashes of str and bytes objects.

If PYTHONHASHSEED is set to an integer value, it is used as a fixed seed for generating the hash() of the types
covered by the hash randomization.

Its purpose is to allow repeatable hashing, such as for selftests for the interpreter itself, or to allow a cluster of
python processes to share hash values.

The integer must be a decimal number in the range [0,4294967295]. Specifying the value O will disable hash
randomization.

Néo otnv ¢kdoom 3.2.3.
PYTHONINTMAXSTRDIGITS

If this variable is set to an integer, it is used to configure the interpreter’s global integer string conversion length
limitation.

Néo otmv éxdoon 3.11.

1.2. Environment variables 11
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PYTHONIOENCODING

If this is set before running the interpreter, it overrides the encoding used for stdin/stdout/stderr, in the
syntax encodingname:errorhandler. Both the encodingname and the :errorhandler parts
are optional and have the same meaning as in str.encode ().

For stderr, the : errorhandler part is ignored; the handler will always be 'backslashreplace’.
AMoEe otny ékdoon 3.4: The encodingname part is now optional.

AlMoEe oty ékdoon 3.6: On Windows, the encoding specified by this variable is ignored for interactive
console buffers unless PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected through
the standard streams are not affected.

PYTHONNOUSERSITE

If this is set, Python won’t add the user site-packages directorytosys.path.
Agite emiong:

PEP 370 - Per user site-packages directory

PYTHONUSERBASE

Defines the user base directory, which is used to compute the path of the user site-packages
directory and installation paths for python -m pip install —--user.

Agite emiong:

PEP 370 - Per user site-packages directory

PYTHONEXECUTABLE

If this environment variable is set, sys.argv [0] will be set to its value instead of the value got through the
C runtime. Only works on macOS.

PYTHONWARNINGS

This is equivalent to the — v option. If set to a comma separated string, it is equivalent to specifying — multiple
times, with filters later in the list taking precedence over those earlier in the list.

The simplest settings apply a particular action unconditionally to all warnings emitted by a process (even those
that are otherwise ignored by default):

Warn once per call location

Convert to exceptions

Warn every time

Warn once per calling module
Warn once per Python process
Never warn

RNINGS=ignore

See warning-filter and describing-warning-filters for more details.

PYTHONFAULTHANDLER

If this environment variable is set to a non-empty string, faulthandler.enable () is called at startup:
install a handler for SIGSEGV, SIGFPE, SIGABRT, SIGBUS and SIGILL signals to dump the Python
traceback. This is equivalent to —X faulthandler option.

Néo otnv ¢€kdoom 3.3.

PYTHONTRACEMALLOC

If this environment variable is set to a non-empty string, start tracing Python memory allocations using the
tracemalloc module. The value of the variable is the maximum number of frames stored in a traceback of a
trace. For example, PYTHONTRACEMALLOC=1 stores only the most recent frame. See the t racemalloc.
start () function for more information. This is equivalent to setting the -X t racemalloc option.

Néo otnv ékdoon 3.4.
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PYTHONPROFILEIMPORTTIME

If this environment variable is set to a non-empty string, Python will show how long each import takes. This
is equivalent to setting the —X importt ime option.

Néo oty éxdoon 3.7.

PYTHONASYNCIODEBUG
If this environment variable is set to a non-empty string, enable the debug mode of the asyncio module.

Néo otnv ékdoom 3.4.

PYTHONMALLOC
Set the Python memory allocators and/or install debug hooks.

Set the family of memory allocators used by Python:
o default: use the default memory allocators.

e malloc: use the malloc () function of the C library for all domains (PYMEM DOMAIN_RAW,
PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ).

e pymalloc: use the pymalloc allocator for PYMEM DOMAIN_MEM and PYMEM DOMAIN_OBJ
domains and use the malloc () function for the PYMEM_ DOMAIN_RAW domain.

Install debug hooks:
» debug: install debug hooks on top of the default memory allocators.
e malloc_debug: same as malloc but also install debug hooks.
e pymalloc_debug: same as pymalloc but also install debug hooks.
Néo oty éxdoon 3.6.
AMoEe otny ékdoon 3.7: Added the "default" allocator.
PYTHONMALLOCSTATS

If set to a non-empty string, Python will print statistics of the pymalloc memory allocator every time a new
pymalloc object arena is created, and on shutdown.

This variable is ignored if the PYTHONMALLOC environment variable is used to force themalloc () allocator
of the C library, or if Python is configured without pymalloc support.

AMoEe otnv ékdoon 3.6: This variable can now also be used on Python compiled in release mode. It now
has no effect if set to an empty string.

PYTHONLEGACYWINDOWSFSENCODING

If set to a non-empty string, the default filesystem encoding and error handler mode will revert to their pre-3.6
values of “mbcs” and “replace”, respectively. Otherwise, the new defaults “utf-8” and “surrogatepass” are used.

This may also be enabled at runtime with sys._enablelegacywindowsfsencoding ().
Availability: Windows.
Néo otnv ékdoon 3.6: See PEP 529 for more details.

PYTHONLEGACYWINDOWSSTDIO

If set to a non-empty string, does not use the new console reader and writer. This means that Unicode characters
will be encoded according to the active console code page, rather than using utf-8.

This variable is ignored if the standard streams are redirected (to files or pipes) rather than referring to console
buffers.

Availability: Windows.
Néo otnv ¢€kdoom 3.6.

1.2. Environment variables 13
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PYTHONCOERCECLOCALE

If set to the value O, causes the main Python command line application to skip coercing the legacy ASCII-based
C and POSIX locales to a more capable UTF-8 based alternative.

If this variable is not set (or is set to a value other than 0), the LC_ALL locale override environment variable is
also not set, and the current locale reported for the LC_CTYPE category is either the default C locale, or else
the explicitly ASCII-based POSIX locale, then the Python CLI will attempt to configure the following locales
for the LC_CTYPE category in the order listed before loading the interpreter runtime:

e C.UTF-8
e C.utfs8
o« UTF-8

If setting one of these locale categories succeeds, then the LC_CTYPE environment variable will also be set
accordingly in the current process environment before the Python runtime is initialized. This ensures that in
addition to being seen by both the interpreter itself and other locale-aware components running in the same
process (such as the GNU readline library), the updated setting is also seen in subprocesses (regardless
of whether or not those processes are running a Python interpreter), as well as in operations that query the
environment rather than the current C locale (such as Python’s own locale.getdefaultlocale ()).

Configuring one of these locales (either explicitly or via the above implicit locale coercion) automatically
enables the surrogateescape error handler for sys.stdin and sys.stdout (sys.stderr
continues to use backslashreplace as it does in any other locale). This stream handling behavior can be
overridden using PYTHONIOENCODING as usual.

For debugging purposes, setting PYTHONCOERCECLOCALE=warn will cause Python to emit warning
messages on stderr if either the locale coercion activates, or else if a locale that would have triggered
coercion is still active when the Python runtime is initialized.

Also note that even when locale coercion is disabled, or when it fails to find a suitable target locale,
PYTHONUTF 8 will still activate by default in legacy ASCII-based locales. Both features must be disabled
in order to force the interpreter to use ASCIT instead of UTF -8 for system interfaces.

Auvailability: Unix.
Néo otnv £¢xdoom 3.7: See PEP 538 for more details.
PYTHONDEVMODE

If this environment variable is set to a non-empty string, enable Python Development Mode, introducing
additional runtime checks that are too expensive to be enabled by default. This is equivalent to setting the
—-X dev option.

Néo oty éxdoon 3.7.

PYTHONUTF8
If set to 1, enable the Python UTF-8 Mode.

If set to 0, disable the Python UTF-8 Mode.
Setting any other non-empty string causes an error during interpreter initialisation.
Néo otnv ékdoom 3.7.

PYTHONWARNDEFAULTENCODING

If this environment variable is set to a non-empty string, issue a EncodingWarning when the locale-specific
default encoding is used.

See io-encoding-warning for details.
Néo otnv ¢kdoon 3.10.
PYTHONNODEBUGRANGES

If this variable is set, it disables the inclusion of the tables mapping extra location information (end line, start
column offset and end column offset) to every instruction in code objects. This is useful when smaller code
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objects and pyc files are desired as well as suppressing the extra visual location indicators when the interpreter
displays tracebacks.

Néo otnv éxdoomn 3.11.

1.2.1 Debug-mode variables

PYTHONTHREADDEBUG
If set, Python will print threading debug info into stdout.

Need a debug build of Python.
Kotapynnke otnv éxdoon 3.10, Oa aparpebel otnv éxdoon 3.12.
PYTHONDUMPREF'S

If set, Python will dump objects and reference counts still alive after shutting down the interpreter.
Need Python configured with the ——with-trace-refs build option.

PYTHONDUMPREFSFILE=FILENAME

If set, Python will dump objects and reference counts still alive after shutting down the interpreter into a file
called FILENAME.

Need Python configured with the ——with-trace-refs build option.

Néo otnv ékdoon 3.11.

1.2. Environment variables 15
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KEDAAAIO 2

Xpnron g Python o€ mAatpopueg Unix

2.1 Anjyn Kat eykataoctaon tng o npoogatng €kdoong Python

2.1.1 Ze Linux

Python comes preinstalled on most Linux distributions, and is available as a package on all others. However there
are certain features you might want to use that are not available on your distro’s package. You can easily compile the
latest version of Python from source.

In the event that Python doesn’t come preinstalled and isn’t in the repositories as well, you can easily make packages
for your own distro. Have a look at the following links:

Agite emiong:

https://www.debian.org/doc/manuals/maint-guide/first.en.html
yLo Toug yp1oteg Tov Debian

https://en.opensuse.org/Portal:Packaging
yLa tovg ypnoteg tov OpenSuse

https://docs.fedoraproject.org/en-US/package-maintainers/Packaging Tutorial_GNU_Hello/
ylo Toug yp1oteg Tov Fedora

https://slackbook.org/html/package-management-making-packages.html
Yo Tovg yproteg tou Slackware

2.1.2 >e FreeBSD kat OpenBSD

o Xpnoteg tov FreeBSD, yio TV tpocONKT| TOU TAKETOU YPNOLUOTOLNOTE:

[pkg install python3

o Xpnoteg touv OpenBSD, yia TV pocHK1 TOU TAKETOV Y P1OLUOTTOLYOTE:

pkg_add —-r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your.
—architecture here>/python-<version>.tgz
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I Topdderypa, xpfoteg Tov 1386 kavouv Mpym g £éKkdoong 2.5.1 ypnopomoumvrag:

[pkgfadd ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/1386/python-2.5.1p2.tgz }

2.1.3 On OpenSolaris

You can get Python from OpenCSW. Various versions of Python are available and can be installed with e.g. pkgut il
-1 python2T7.

2.2 MetayAwTtTtion t™ng Python

Av Béhete va Kdvete compile to CPython udvor 60, TO TPMTO TPAYUA TOV TPETEL VO KAVETE gival Vo TApETE
ToVv Iyaio Kodika <https://www.python.org/downloads/source/>"_. Mmopeite va Katepdoete eite Tov mnyoaio
KOOLKO TG TEAEVTALNG €KdOONG €iTe QA VA TAPETE Evav Kouvoupylo clone. (Av Oéhete vo OUVELOQPEPETE
dlopOoelc, Ba ypelaoteite Evav KAmVO).

H diodikaoio tng HeTayAdTTLIONG AtapTileTol oo Tig ovvi0elg eVviolés:

./configure
make
make install

To Configuration options Ko oL OpOL YLoL CUYKEKPLUEVES TAaTOpieg Unix TEKUNPLOVOVTOL EKTEVIG OTO 0Py ELO
README.rst otnv Bdion tov anyaiov dévipov tng Python.

Ipoedomoinon: To make install umopel vo avikaTtaoTioeL 1} Vo LETAUPLETEL TO python3 og dua-
duko. Emouévimg mpoteivetol to make altinstall oe oyéon pe to make install movu wwopet vo
eykatoomoel uovo to ‘file’{exec_prefix}/bin/python{version} .

2.3 Aladpopeg KaL apxeia ou oxetifovtal pe tTnv Python

Avutd evdéyetal vo SLopépouy avAlOYO UE TG TOTKEG OUUPAOEL €YKOTAOTAONG: TO prefix Kol
exec_prefix eEapTdVTOL 0ITO THV EYKOTAOTAON Kou O TPETEL VO, EPUNVEVOVTOL OIS VL0 TO AOYLOWKO
GNU-: pmopet vo elvor to. idLa.

INo mapdderyua, ota Teplocotepa Linux ovotiuata, 1 tpoemhoyn eivor Kat yio to d0o /usr.

File/directory Mou onuaivel

exec_prefix/bin/python3 IIpotewvouevn 6¢om tov diepunvéa.

prefix/lib/ [Mpotewvoueveg BE0ELS YLOL TOUG KATOAOYOUG TTOU TTEPLEYOVY TA BAOLKA
pythonversion, modules.

exec_prefix/lib/

pythonversion

prefix/include/ [Mpotervoueves BE0eLG TOV KATAAOYWV TTOU TEPLEYXOUV TOL ALPYELOL KEPOL-
pythonversion, MoV (include files) mou awtowtovvTal oL TV avamTuEn enektdosmy
exec_prefix/include/ g Python xai v evowudtmon tov diepunvéa.

pythonversion
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2.4 Awdpopa

TN vo ekteheite gvkoha ta Python scripts og ovotuota Unix, mpémel va to KAVeTe eKTELETLUA, VL0 TOPA-
devypo ue

[$ chmod +x script }

Ko vo. Tpoobéoete o Katddinkn ypauuy Shebang otnv apyn tov script. Mo Kok emhoyn eivor ouvnBwg

[#]/usr/bin/env python3 }

IOV KAVeL avalnTnon yo tov diepunvéa g Python e oAdKANpo to PATH. Qot600, oprouéva Unices pmopet
VoL U1V £XOUV TNV EVTOLY env, 0mt0Te UITOPEL VO YPELAOTEL VO KWOLKOTTOLOoETE To /usr/bin/python3 wg
dLadpoun Tov diepunvéa.

[ va ypnopomowoete eviohég shell oto Python script oog, deite Ty evomto subprocess.

2.5 Custom OpenSSL

1. T va gpnowomomoete g pubuioelg tov OpenSSL Ko T0 ATOBETNPLO EUTLOTOCVUVNG GUOTNUATOG,
€VTOTioTe TOV KOTAAOYO UE TO apyelo openssl.cnf 1) Tov ovufolkd ovvdeono oto /etc. Zng me-
pLooOTEPEG dLOVOUEG TO apyeio Bploketal eite 0To /etc/ssl elte 010 /etc/pki/tls. O Katdhoyog
Ba mpémeL emiong va TEPLEYEL EVOL apyEL0 cert . pem Kau/T) évay Katdhoyo certs.

$ find /etc/ —-name openssl.cnf —-printf "%h\n"
/etc/ssl

2. Afym, dnuovpyia ko eykatdotoon touv OenSSL. BefawmBeite ot ypnowwomoteite 1o install_sw
Ko 0L to install. O 0tdyog install_sw dev TOPUKAUTTEL TO apyelo openssl.cnf.

r$ curl -O https://www.openssl.org/source/openssl-VERSION.tar.gz
$ tar xzf openssl-VERSION
$ pushd openssl-VERSION
$ ./config \
——prefix=/usr/local/custom-openssl \
——libdir=1ib \
——-openssldir=/etc/ssl

$ make -J1 depend

$ make -78

$ make install sw

$ popd

“ J

3. Metayhodtuion g Python pe mpooapuoopévo OpenSSL  (deite wg emhoyég configure
—-———with-openssl kol ———-with-openssl-rpath)

$ pushd python-3.x.x

$ ./configure -C \
——with-openssl=/usr/local/custom-openssl \
—-—with-openssl-rpath=auto \
—-prefix=/usr/local/python-3.x.x

$ make -38

$ make altinstall

Inueimon: Ot SropOwtikég exdooelg Tov OpenSSL £xouv wo dSvadikn dertagt| epapuoyng (ABI) ovufoti
7POG Ta Tow. Agv ypetdletal vo Kavete compile €k véou v Python yio va evnuepdoete to OpenSSL. Apkel
VO AVTLKATOOTIOETE TNV TTPOCOPUOoUEVY eyKatdotaon tov OpenSSL ue pua vedtepn £kdoon).
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KEGANAIO 3

Configure Python

3.1 Configure Options

Listall . /configure script options using:

[ ./configure —-help

See also the Misc/SpecialBuilds.txt in the Python source distribution.

3.1.1 General Options

——enable-loadable-sqglite—extensions

Support loadable extensions in the _sglite extension module (default is no) of the sglite3 module.
See the sglite3.Connection.enable_load_extension () method of the sglite3 module.
Néo otnv ¢€kdoom 3.6.

——disable-ipv6
Disable IPv6 support (enabled by default if supported), see the socket module.

——enable-big-digits=[15]|30]
Define the size in bits of Python int digits: 15 or 30 bits.

By default, the digit size is 30.

Define the PYLONG_BITS_IN_DIGIT to 15 or 30.

See sys.int_info.bits_per_digit.
—--with-cxx-main

——with-cxx-main=COMPILER

Compile the Python main () function and link Python executable with C++ compiler: $CXX, or COMPILER
if specified.
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——with-suffix=SUFFIX
Set the Python executable suffix to SUFFIX.

The default suffix is .exe on Windows and macOS (python.exe executable), .js on Emscripten
node, .html on Emscripten browser, . wasm on WASI, and an empty string on other platforms (python
executable).

AMoEe oty ékdoon 3.11: The default suffix on WASM platform is one of . js, .html or .wasm.

——with-tzpath=<list of absolute paths separated by pathsep>

Select the default time zone search path for zoneinfo.TZPATH. See the Compile-time configuration of the
zoneinfo module.

Default: /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/
etc/zoneinfo.

See os.pathsep path separator.
Néo otnv €kdoon 3.9.

——without-decimal-contextvar

Build the _decimal extension module using a thread-local context rather than a coroutine-local context
(default), see the decimal module.

See decimal .HAVE_CONTEXTVAR and the contextvars module.
Néo omnv ¢kdoom 3.9.

——with-dbmliborder=<list of backend names>
Override order to check db backends for the dbm module

A valid value is a colon ( :) separated string with the backend names:
e ndbm;
e gdbm;
e bdb.

——without-c-locale-coercion
Disable C locale coercion to a UTF-8 based locale (enabled by default).

Don’t define the PY_COERCE_ C_ LOCALE macro.
See PYTHONCOERCECLOCALE and the PEP 538.

—--with-platlibdir=DIRNAME
Python library directory name (default is 1ib).

Fedora and SuSE use 11b64 on 64-bit platforms.
See sys.platlibdir.
Néo oty éxdoon 3.9.
—--with-wheel-pkg-dir=PATH
Directory of wheel packages used by the ensurepip module (none by default).

Some Linux distribution packaging policies recommend against bundling dependencies. For example,
Fedora installs wheel packages in the /usr/share/python-wheels/ directory and don'’t install the
ensurepip._bundled package.

Néo otmv éxdoon 3.10.

—--with-pkg-config=[check|yes|no]
Whether configure should use pkg—config to detect build dependencies.

e check (default): pkg—config is optional

* yes: pkg—config is mandatory
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» no: configure does not use pkg—config even when present
Néo otv éxdoon 3.11.

——enable-pystats
Turn on internal statistics gathering.

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/, or C: \temp\
py_stats\ on Windows.

Use Tools/scripts/summarize_stats.py toread the stats.

Néo otnv ékdoom 3.11.

3.1.2 WebAssembly Options

—-with-emscripten-target=[browser|node]

Set build flavor for wasm32-emscripten.
e browser (default): preload minimal stdlib, default MEMFS.
e node: NODERAWES and pthread support.

Néo otnv éxdoomn 3.11.

——enable-wasm—dynamic—-linking

Turn on dynamic linking support for WASM.

Dynamic linking enables d1open. File size of the executable increases due to limited dead code elimination
and additional features.

Néo otnv ékdoomn 3.11.

——enable-wasm—pthreads

Turn on pthreads support for WASM.
Néo otnv ékdoon 3.11.

3.1.3 Install Options

——prefix=PREFIX
Install architecture-independent files in PREFIX. On Unix, it defaults to /usr/local.

This value can be retrieved at runtime using sys .prefix.
As an example, one can use ——prefix="$HOME/.local/" toinstall a Python in its home directory.

——exec-prefix=EPREFIX
Install architecture-dependent files in EPREFIX, defaults to ——prefix.

This value can be retrieved at runtime using sys.exec_prefix.

——disable-test-modules

Don’t build nor install test modules, like the test package or the _testcapi extension module (built and
installed by default).

Néo otmv éxdoon 3.10.

——with-ensurepip=[upgrade|install|no]

Select the ensurepip command run on Python installation:
e upgrade (default): run python -m ensurepip —--altinstall —--upgrade command.
e install:run python -m ensurepip —--altinstall command,;

« no: don’t run ensurepip;
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Néo otv £€kdoom 3.6.

3.1.4 Performance options
Configuring Python using ——enable-optimizations —-with-1to (PGO +LTO) is recommended for best
performance.

——enable-optimizations
Enable Profile Guided Optimization (PGO) using PROFILE_TASK (disabled by default).

The C compiler Clang requires 1 1vm-profdata program for PGO. On macOS, GCC also requires it: GCC
is just an alias to Clang on macOS.

Disable also semantic interposition in libpython if --enable-shared and GCC is used: add
-fno-semantic-interposition to the compiler and linker flags.

Néo otnv £€kdoom 3.6.
AlhaEe oty éxdoon 3.10: Use ~fno-semantic—interposition on GCC.

PROFILE_TASK

Environment variable used in the Makefile: Python command line arguments for the PGO generation task.
Default: -m test --pgo —-timeout=$ (TESTTIMEOUT).
Néo otnv €kdoon 3.8.

——with-1lto=[full|thin|no|yes]
Enable Link Time Optimization (LTO) in any build (disabled by default).

The C compiler Clang requires 11vm—ar for LTO (ar on macOS), as well as an LTO-aware linker (1d.
goldor11d).

Néo otnv €kdoom 3.6.
Néo otnv ékdoon 3.11: To use ThinL.TO feature, use ——with—-1to=thin on Clang.

—-with—-computed—-gotos

Enable computed gotos in evaluation loop (enabled by default on supported compilers).

—-without-pymalloc
Disable the specialized Python memory allocator pymalloc (enabled by default).

See also PYTHONMALLOC environment variable.

——without-doc-strings

Disable static documentation strings to reduce the memory footprint (enabled by default). Documentation
strings defined in Python are not affected.

Don’t define the WITH_DOC_STRINGS macro.
See the PyDoc_STRVAR () macro.

——-enable-profiling

Enable C-level code profiling with gprof (disabled by default).
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3.1.5 Python Debug Build

A debug build is Python built with the ——with-pydebug configure option.
Effects of a debug build:

Display all warnings by default: the list of default warning filters is empty in the warnings module.
Add dto sys.abiflags.

Add sys.gettotalrefcount () function.

Add -X showrefcount command line option.

Add PYTHONTHREADDEBUG environment variable.

Add support for the __11trace__ variable: enable low-level tracing in the bytecode evaluation loop if the
variable is defined.

Install debug hooks on memory allocators to detect buffer overflow and other memory errors.
Define Py_DEBUG and Py_REF_DEBUG macros.

Add runtime checks: code surrounded by #ifdef Py_DEBUG and #endif. Enable assert (.
.) and _PyObject_ASSERT(...) assertions: don't set the NDEBUG macro (see also the
-—with-assertions configure option). Main runtime checks:

- Add sanity checks on the function arguments.

- Unicode and int objects are created with their memory filled with a pattern to detect usage of uninitialized
objects.

- Ensure that functions which can clear or replace the current exception are not called with an exception
raised.

— Check that deallocator functions don’t change the current exception.
- The garbage collector (gc.collect () function) runs some basic checks on objects consistency.

- The Py_SAFE_DOWNCAST () macro checks for integer underflow and overflow when downcasting
from wide types to narrow types.

See also the Python Development Mode and the ——with-trace-refs configure option.

AMaEe otnv ékdoon 3.8: Release builds and debug builds are now ABI compatible: defining the Py_DEBUG macro
no longer implies the Py_ TRACE_REF'S macro (see the ——with-trace-refs option), which introduces the
only ABI incompatibility.

3.1.6 Debug options

—--with-pydebug

Build Python in debug mode: define the Py_DEBUG macro (disabled by default).

——with-trace-refs

Enable tracing references for debugging purpose (disabled by default).
Effects:

e Define the Py_TRACE_REFS macro.

e Add sys.getobjects () function.

e Add PYTHONDUMPREF' S environment variable.

This build is not ABI compatible with release build (default build) or debug build (Py_DEBUG and
Py_REF_DEBUG macros).

Néo otv éxdoon 3.8.

3.1.
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——with—-assertions
Build with C assertions enabled (default is no): assert (...); and _PyObject_ASSERT (...);.

If set, the NDEBUG macro is not defined in the OP T compiler variable.
See also the ——with-pydebug option (debug build) which also enables assertions.
Néo otnv ¢kdoom 3.6.
——with-valgrind
Enable Valgrind support (default is no).

——with-dtrace

Enable DTrace support (default is no).
See Instrumenting CPython with DTrace and SystemTap.
Néo oty éxdoon 3.6.

—-—with—-address—-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no).
Néo otnv ¢kdoom 3.6.

——with-memory-sanitizer

Enable MemorySanitizer allocation error detector, msan (default is no).
Néo otnv ¢kdoon 3.6.

——with—undefined-behavior—-sanitizer

Enable UndefinedBehaviorSanitizer undefined behaviour detector, ubsan (default is no).

Néo otnv ¢€kdoom 3.6.

3.1.7 Linker options

——enable-shared

Enable building a shared Python library: 1ibpython (default is no).

——without-static-libpython
Do not build 1 ibpythonMAJOR .MINOR. a and do not install python . o (built and enabled by default).

Néo otnv éxdoon 3.10.

3.1.8 Libraries options

—-—with-libs='1ibl ...'

Link against additional libraries (default is no).
——with-system—expat

Build the pyexpat module using an installed expat library (default is no).
——with-system—£ffi

Build the _ctypes extension module using an installed ££1i library, see the ctypes module (default is
system-dependent).

—-with-system-libmpdec

Build the _decimal extension module using an installed mpdec library, see the decimal module (default
iS no).

Néo oty éxdoon 3.3.
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——with-readline=editline

Use editline library for backend of the readline module.
Define the WITH_EDITLINE macro.
Néo otv éxdoon 3.10.

——without-readline
Don’t build the readline module (built by default).

Don’t define the HAVE_LIBREADLINE macro.
Néo otnv ékdoon 3.10.

—-with-1libm=STRING
Override 1ibm math library to STRING (default is system-dependent).

——with-1ibc=STRING

Override 1ibc C library to STRING (default is system-dependent).
—-with-openssl=DIR

Root of the OpenSSL directory.

Néo oty éxdoon 3.7.

——with-openssl-rpath=[no|auto|DIR]
Set runtime library directory (rpath) for OpenSSL libraries:

e no (default): don’t set rpath;
e auto: auto-detect rpath from ——with-openssl and pkg-config;
o DIR: set an explicit rpath.

Néo otv éxdoon 3.10.

3.1.9 Security Options

—--with-hash-algorithm=[fnv|siphashl3|siphash24]
Select hash algorithm for use in Python/pyhash.c:

e siphashi13 (default);
e siphash24;
e fnv.
Néo otv ¢kdoom 3.4.
Néo otv éxdoon 3.11: siphash13 is added and it is the new default.

——with-builtin-hashlib-hashes=md5, shal, sha256, sha512, sha3,blake?2

Built-in hash modules:
e mdb5;
e shal;
e sha256;
e shab12;
e sha3 (with shake);
e blake2.

Néo otv éxdoom 3.9.

3.1. Configure Options
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——with-ssl-default-suites=[python|openssl|STRING]
Override the OpenSSL default cipher suites string:

o python (default): use Python’s preferred selection;
e openssl:leave OpenSSL’s defaults untouched;
o STRING: use a custom string
See the ss1 module.
Néo oty éxdoon 3.7.
AlhaEe otnv ékdoon 3.10: The settings python and STRING also set TLS 1.2 as minimum protocol version.

3.1.10 macOS Options

See Mac/README . rst.
——enable-universalsdk

——enable—universalsdk=SDKDIR

Create a universal binary build. SDKDIR specifies which macOS SDK should be used to perform the build
(default is no).

——enable-framework

——enable—-framework=INSTALLDIR

Create a Python.framework rather than a traditional Unix install. Optional INSTALLDIR specifies the
installation path (default is no).

——with-universal—-archs=ARCH

Specify the kind of universal binary that should be created. This option is only valid when
——enable-universalsdk is set.

Options:
e universal?2;
e 32-bit;
e 64-bit;
e 3-way;
e intel;
e intel-32;
e intel-64;
e all.

——with-framework—name=FRAMEWORK

Specify the name for the python framework on macOS only valid when ——enable-framework is set
(default: Python).
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3.1.11 Cross Compiling Options

Cross compiling, also known as cross building, can be used to build Python for another CPU architecture or platform.
Cross compiling requires a Python interpreter for the build platform. The version of the build Python must match the
version of the cross compiled host Python.

——build=BUILD

configure for building on BUILD, usually guessed by config.guess.
——host=HOST

cross-compile to build programs to run on HOST (target platform)
——with-build-python=path/to/python

path to build python binary for cross compiling

Néo otnv éxdoomn 3.11.
CONFIG_SITE=file

An environment variable that points to a file with configure overrides.

Example config.site file:

# config.site—aarch64
ac_cv_buggy_getaddrinfo=no
ac_cv_file_dev_ptmx=yes
ac_cv_file_ _dev_ptc=no

Cross compiling example:

CONFIG_SITE=config.site—-aarché64 ../configure \
——build=x86_64-pc—-linux—-gnu \
—-host=aarch64-unknown—-linux-gnu \
——with-build-python=../x86_64/python

3.2 Python Build System

3.2.1 Main files of the build system

e configure.ac=>configure;

e Makefile.pre.in=>Makefile (created by configure);

e pyconfig.h (created by configure);

e Modules/Setup: C extensions built by the Makefile using Module/makesetup shell script;

e setup.py: C extensions built using the distutils module.

3.2.2 Main build steps

o Cfiles (. c) are built as object files (. o).
e Astatic l1ibpython library (. a) is created from objects files.
e python.o and the static 1 ibpython library are linked into the final python program.

« C extensions are built by the Makefile (see Modules/Setup) and python setup.py build.
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3.2.3 Main Makefile targets

» make: Build Python with the standard library.
» make platform:: build the python program, but don’t build the standard library extension modules.

e make profile-opt: build Python using Profile Guided Optimization (PGO). You can use the configure
——enable-optimizations option to make this the default target of the make command (make all
or just make).

e make buildbottest:Build Python and run the Python test suite, the same way than buildbots test Python.
Set TESTTIMEOUT variable (in seconds) to change the test timeout (1200 by default: 20 minutes).

e« make install:Build and install Python.

« make regen-—all: Regenerate (almost) all generated files; make regen-stdlib-module-names
and autoconf must be run separately for the remaining generated files.

e make clean: Remove built files.

e« make distclean: Same than make clean, but remove also files created by the configure script.

3.2.4 C extensions

Some C extensions are built as built-in modules, like the sys module. They are built with the
Py_BUILD_CORE_BUILTIN macro defined. Built-in modules have no ___file_  attribute:

>>> import sys

>>> sys
<module 'sys' (built-in)>
>>> gys._ file
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: module 'sys' has no attribute '_ file_ '

Other C extensions are built as dynamic libraries, like the _asyncio module. They are built with the
Py_BUILD_CORE_MODULE macro defined. Example on Linux x86-64:

>>> import _asyncio

>>> _asyncio

<module '_asyncio' from '/usr/lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_
—~64-1linux—-gnu.so'>

>>> _asyncio._ file
'/usr/lib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-1linux—gnu.so'

Modules/Setup is used to generate Makefile targets to build C extensions. At the beginning of the files, C
extensions are built as built-in modules. Extensions defined after the *shared* marker are built as dynamic
libraries.

The setup.py script only builds C extensions as shared libraries using the distutils module.

The PyAPI_FUNC (),PyAPI_DATA () and PyMODINIT_FUNC macros of Include/pyport .h are defined
differently depending if the Py_ BUILD_CORE_MODULE macro is defined:

e Use Py_EXPORTED_SYMBOL if the Py_ BUILD_CORE_MODULE is defined
e Use Py_IMPORTED_SYMBROL otherwise.

If the Py_BUILD_CORE_BUILTIN macro is used by mistake on a C extension built as a shared library, its
PyInit_xxx () function is not exported, causing an ImportError on import.
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3.3 Compiler and linker flags

Options set by the . /configure script and environment variables and used by Makefile.

3.3.1 Preprocessor flags

CONFIGURE_CPPFLAGS
Value of CPPFLAGS variable passed to the . /configure script.
Néo otv éxdoon 3.6.

CPPFLAGS

(Objective) C/C++ preprocessor flags, e.g. ~Iinclude_dir if you have headers in a nonstandard directory
include_dir.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value for setup.py to be able to build extension
modules using the directories specified in the environment variables.

BASECPPFLAGS
Néo otv ¢€kdoom 3.4.

PY CPPFLAGS
Extra preprocessor flags added for building the interpreter object files.

Default: $ (BASECPPFLAGS) -I. -I$(srcdir)/Include $ (CONFIGURE_CPPFLAGS)
$ (CPPFLAGS).

Néo otnv ¢kdoon 3.2.

3.3.2 Compiler flags

CcC

C compiler command.
Example: gcc —-pthread.
MAINCC

C compiler command used to build the main () function of programs like python.
Variable set by the ——with—-cxx—-main option of the configure script.
Default: $ (CC).

CXX
C++ compiler command.

Used if the ——with-cxx-main option is used.
Example: g++ —-pthread.
CFLAGS

C compiler flags.

CFLAGS_NODIST

CFLAGS_NODIST is used for building the interpreter and stdlib C extensions. Use it when a compiler flag
should not be part of the distutils CFLAGS once Python is installed (bpo-21121).

In particular, CFLAGS should not contain:

« the compiler flag — I (for setting the search path for include files). The —I flags are processed from left
to right, and any flags in CFLAGS would take precedence over user- and package-supplied — I flags.
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« hardening flags such as -Werror because distributions cannot control whether packages installed by
users conform to such heightened standards.

Néo otnv ékdoom 3.5.
EXTRA_CFLAGS
Extra C compiler flags.

CONFIGURE_CFLAGS
Value of CFLAGS variable passed to the . /configure script.

Néo otnv ¢kdoon 3.2.
CONFIGURE_CFLAGS_NODIST
Value of CFLAGS_NODIST variable passed to the . /configure script.
Néo otv ¢€kdoom 3.5.
BASECFLAGS
Base compiler flags.
OPT
Optimization flags.
CFLAGS_ALIASING
Strict or non-strict aliasing flags used to compile Python/dtoa.c.
Néo oty éxdoon 3.7.
CCSHARED
Compiler flags used to build a shared library.
For example, —fPIC is used on Linux and on BSD.
CFLAGSFORSHARED
Extra C flags added for building the interpreter object files.
Default: $ (CCSHARED) when ——enable—-shared is used, or an empty string otherwise.
PY_CFLAGS
Default: $ (BASECFLAGS) $(OPT) $(CONFIGURE_CFLAGS) $(CFLAGS) $(EXTRA_CFLAGS).

PY_CFLAGS_NODIST

Default: $ (CONFIGURE_CFLAGS_NODIST) S (CFLAGS_NODIST) -IS$(srcdir)/Include/
internal.

Néo otnv ¢kdoom 3.5.

PY_ STDMODULE_CFLAGS
C flags used for building the interpreter object files.

Default: $ (PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).
Néo otv ¢€kdoom 3.7.

PY CORE_CFLAGS
Default: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.

Néo otv éxdoom 3.2.

PY_BUILTIN_MODULE_CFLAGS
Compiler flags to build a standard library extension module as a built-in module, like the posix module.

Default: $ (PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE_BUILTIN.

Néo otnv ¢€kdoom 3.8.
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PURIFY
Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.3.3 Linker flags

LINKCC
Linker command used to build programs like python and _testembed.

Default: $ (PURIFY) $ (MAINCC).

CONFIGURE_LDFLAGS
Value of LDFLAGS variable passed to the . /configure script.

Avoid assigning CFLAGS, LDFLAGS, etc. so users can use them on the command line to append to these
values without stomping the pre-set values.

Néo otv éxdoom 3.2.

LDFLAGS_NODIST

LDFLAGS_NODIST is used in the same manner as CFLAGS_NODIST. Use it when a linker flag should not
be part of the distutils LDF'LAGS once Python is installed (bpo-35257).

In particular, LDFLAGS should not contain:

« the compiler flag —L (for setting the search path for libraries). The —L flags are processed from left to
right, and any flags in LDFLAGS would take precedence over user- and package-supplied —L flags.

CONFIGURE_LDFLAGS_NODIST
Value of LDFLAGS_NODIST variable passed to the . /configure script.

Néo otnv ¢kdoom 3.8.

LDFLAGS
Linker flags, e.g. -L1ib_dir if you have libraries in a nonstandard directory lib_dir.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value for setup.py to be able to build extension
modules using the directories specified in the environment variables.

LIBS
Linker flags to pass libraries to the linker when linking the Python executable.

Example: -1rt.

LDSHARED
Command to build a shared library.

Default: @LDSHARED@ $ (PY_LDFLAGS).

BLDSHARED
Command to build 1 ibpython shared library.

Default: @BLDSHARED@ $ (PY_CORE_LDFLAGS).

PY_LDFLAGS
Default: $ (CONFIGURE_LDFLAGS) $ (LDFLAGS).

PY_LDFLAGS_NODIST
Default: $ (CONFIGURE_LDFLAGS_NODIST) $ (LDFLAGS_NODIST).

Néo otv éxdoon 3.8.

PY_CORE_LDFLAGS
Linker flags used for building the interpreter object files.

Néo otnv ¢kdoon 3.8.
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Using Python on Windows

This document aims to give an overview of Windows-specific behaviour you should know about when using Python
on Microsoft Windows.

Unlike most Unix systems and services, Windows does not include a system supported installation of Python. To
make Python available, the CPython team has compiled Windows installers with every release for many years. These
installers are primarily intended to add a per-user installation of Python, with the core interpreter and library being
used by a single user. The installer is also able to install for all users of a single machine, and a separate ZIP file is
available for application-local distributions.

As specified in PEP 11, a Python release only supports a Windows platform while Microsoft considers the platform
under extended support. This means that Python 3.11 supports Windows 8.1 and newer. If you require Windows 7
support, please install Python 3.8.

There are a number of different installers available for Windows, each with certain benefits and downsides.
The full installer contains all components and is the best option for developers using Python for any kind of project.

The Microsoft Store package is a simple installation of Python that is suitable for running scripts and packages, and
using IDLE or other development environments. It requires Windows 10 and above, but can be safely installed without
corrupting other programs. It also provides many convenient commands for launching Python and its tools.

The nuget.org packages are lightweight installations intended for continuous integration systems. It can be used to
build Python packages or run scripts, but is not updateable and has no user interface tools.

The embeddable package is a minimal package of Python suitable for embedding into a larger application.

4.1 The full installer

4.1.1 Installation steps

Four Python 3.11 installers are available for download - two each for the 32-bit and 64-bit versions of the interpreter.
The web installer is a small initial download, and it will automatically download the required components as necessary.
The offline installer includes the components necessary for a default installation and only requires an internet
connection for optional features. See Installing Without Downloading for other ways to avoid downloading during
installation.

After starting the installer, one of two options may be selected:
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&5 Python 2.8.0 (64-bit) Setup — 4

pgthfqn

Wiﬂd()WS [] Add Python 3.8 to PATH Trred

Install Python 3.8.0 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
Ch\Users' ol AppData\Local\Programs\Python'\Python38

Includes IDLE, pip and decumentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

Install launcher for all users (recommended)

If you select «Install Now»:

You will not need to be an administrator (unless a system update for the C Runtime Library is required or you
install the Python Launcher for Windows for all users)

Python will be installed into your user directory

The Python Launcher for Windows will be installed according to the option at the bottom of the first page
The standard library, test suite, launcher and pip will be installed

If selected, the install directory will be added to your PATH

Shortcuts will only be visible for the current user

Selecting «Customize installation» will allow you to select the features to install, the installation location and other
options or post-install actions. To install debugging symbols or binaries, you will need to use this option.

To perform an all-users installation, you should select «Customize installation». In this case:

You may be required to provide administrative credentials or approval

Python will be installed into the Program Files directory

The Python Launcher for Windows will be installed into the Windows directory
Optional features may be selected during installation

The standard library can be pre-compiled to bytecode

If selected, the install directory will be added to the system PATH

Shortcuts are available for all users

36
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4.1.2 Removing the MAX_PATH Limitation

Windows historically has limited path lengths to 260 characters. This meant that paths longer than this would not
resolve and errors would result.

In the latest versions of Windows, this limitation can be expanded to approximately 32,000 characters. Your
administrator will need to activate the «Enable Win32 long paths» group policy, or set LongPathsEnabledto 1
in the registry key HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem.

This allows the open () function, the os module and most other path functionality to accept and return paths longer
than 260 characters.

After changing the above option, no further configuration is required.

AMoEe oty €kdoon 3.6: Support for long paths was enabled in Python.

4.1.3 Installing Without Ul

All of the options available in the installer UI can also be specified from the command line, allowing scripted
installers to replicate an installation on many machines without user interaction. These options may also be set without
suppressing the Ul in order to change some of the defaults.

To completely hide the installer UI and install Python silently, pass the /quiet option. To skip past the user
interaction but still display progress and errors, pass the /passive option. The /uninstall option may be
passed to immediately begin removing Python - no confirmation prompt will be displayed.

All other options are passed as name=value, where the value is usually O to disable a feature, 1 to enable a feature,
or a path. The full list of available options is shown below.
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Name Description Default
InstallAlIU Perform a system-wide 0
installation.
TargetDir The installation directory Selected based on InstallAllUsers
DefaultAll' The default installation directory %ProgramFiles$%\Python X.Y or
for all-user installs $ProgramFiles (x86) $\Python X.Y
DefaultJusi The default install directory for $LocalAppData%$\Programs\Python\PythonXY or
just-for-me installs $LocalAppData%\Programs\Python\PythonXYy-32
or $LocalAppData%$\Programs\Python\
PythonXY-64
DefaultCus The default custom install (empty)
directory displayed in the Ul
AssociateF Create file associations if the 1
launcher is also installed.
CompileAl Compile all . py files to .pyc. 0
PrependPa Prepend install and Scripts 0
directories to PATH and add
.PY to PATHEXT
AppendPar Append install and Scripts 0
directories to PATH and add
.PY to PATHEXT
Shortcuts Create  shortcuts for the 1
interpreter, documentation
and IDLE if installed.
Include_dc Install Python manual 1
Include_de Install debug binaries 0
Include_de Install developer headers and 1
libraries. Omitting this may lead
to an unusable installation.
Include_ex Instal python.exe and 1
related files. Omitting this may
lead to an unusable installation.
Include_lar Install Python Launcher for 1
Windows.
InstallLaur Installs the launcher for 1
all  users. Also requires
Include_launcher to
be set to 1
Include_lit Install standard library and 1
extension modules. Omitting
this may lead to an unusable
installation.
Include_pi Install bundled pip and 1
setuptools
Include_sy Install debugging symbols (*. O
pdb)
Include_tc] Install Tcl/Tk support and IDLE 1
Include_te: Install standard library test suite 1
Include_to Install utility scripts 1
LauncherC Only installs the launcher. This 0
will override most other options.
Simplelnst Disable most install UI 0
Simplelnst A custom message to display (empty)
when the simplified install UI is
used.
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For example, to silently install a default, system-wide Python installation, you could use the following command (from

an elevated command prompt):

[python73.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

1

To allow users to easily install a personal copy of Python without the test suite, you could provide a shortcut with the

following command. This will display a simplified initial page and disallow customization:

‘python—3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0

SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

(Note that omitting the launcher also omits file associations, and is only recommended for per-user installs when there

is also a system-wide installation that included the launcher.)

The options listed above can also be provided in a file named unattend.xml alongside the executable. This file
specifies a list of options and values. When a value is provided as an attribute, it will be converted to a number if
possible. Values provided as element text are always left as strings. This example file sets the same options as the

previous example:

<Options>
<Option Name="InstallAllUsers" Value="no" />
<Option Name="Include_launcher" Value="0" />
<Option Name="Include_test" Value="no" />
<Option Name="SimpleInstall" Value="yes" />

</Options>

<Option Name="SimpleInstallDescription">Just for me, no test suite</Option>

4.1.4 Installing Without Downloading

As some features of Python are not included in the initial installer download, selecting those features may require an
internet connection. To avoid this need, all possible components may be downloaded on-demand to create a complete
layout that will no longer require an internet connection regardless of the selected features. Note that this download
may be bigger than required, but where a large number of installations are going to be performed it is very useful to

have a locally cached copy.

Execute the following command from Command Prompt to download all possible required files. Remember to
substitute python-3. 9. 0. exe for the actual name of your installer, and to create layouts in their own directories

to avoid collisions between files with the same name.

[python—3.9.0.exe /layout [optional target directory]

You may also specify the /quiet option to hide the progress display.

4.1.5 Modifying an install

Once Python has been installed, you can add or remove features through the Programs and Features tool that is part

of Windows. Select the Python entry and choose «Uninstall/Change» to open the installer in maintenance mode.

«Modify» allows you to add or remove features by modifying the checkboxes - unchanged checkboxes will not install
or remove anything. Some options cannot be changed in this mode, such as the install directory; to modify these, you

will need to remove and then reinstall Python completely.

«Repair» will verify all the files that should be installed using the current settings and replace any that have been

removed or modified.

«Uninstall» will remove Python entirely, with the exception of the Python Launcher for Windows, which has its own

entry in Programs and Features.

4.1. The full installer
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4.2 The Microsoft Store package

Néo oty éxdoon 3.7.2.

The Microsoft Store package is an easily installable Python interpreter that is intended mainly for interactive use, for
example, by students.

To install the package, ensure you have the latest Windows 10 updates and search the Microsoft Store app for «Python
3.11». Ensure that the app you select is published by the Python Software Foundation, and install it.

IIpoedomoinon: Python will always be available for free on the Microsoft Store. If you are asked to pay for it,
you have not selected the correct package.

After installation, Python may be launched by finding it in Start. Alternatively, it will be available from any Command
Prompt or PowerShell session by typing python. Further, pip and IDLE may be used by typing pip or idle.IDLE
can also be found in Start.

All three commands are also available with version number suffixes, for example, as python3.exe and python3.
x.exeaswellaspython.exe (where 3. x is the specific version you want to launch, such as 3.11). Open «Manage
App Execution Aliases» through Start to select which version of Python is associated with each command. It is
recommended to make sure that pip and idle are consistent with whichever version of python is selected.

Virtual environments can be created with python -m venv and activated and used as normal.

If you have installed another version of Python and added it to your PATH variable, it will be available as python.
exe rather than the one from the Microsoft Store. To access the new installation, use python3.exe or python3.
x.exe.

The py . exe launcher will detect this Python installation, but will prefer installations from the traditional installer.

To remove Python, open Settings and use Apps and Features, or else find Python in Start and right-click to select
Uninstall. Uninstalling will remove all packages you installed directly into this Python installation, but will not remove
any virtual environments

4.2.1 Known issues
Redirection of local data, registry, and temporary paths

Because of restrictions on Microsoft Store apps, Python scripts may not have full write access to shared locations
such as TEMP and the registry. Instead, it will write to a private copy. If your scripts must modify the shared locations,
you will need to install the full installer.

At runtime, Python will use a private copy of well-known Windows folders and the registry. For example,
if the environment variable $APPDATAS% is c:\Users\<user>\AppData), then when writing to C:\
Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbz5n2kfra8p0\LocalCache\Local\.

When reading files, Windows will return the file from the private folder, or if that does not exist, the real Windows
directory. For example reading C: \Windows\System32 returns the contents of C:\Windows\System32
plus the contents of C: \Program Files\WindowsApps\package_name\VFS\SystemX86.

You can find the real path of any existing file using os.path.realpath():

>>> import os

>>> test_file = 'C:\\Users\\example\\2ppData\\Local\\test.txt"

>>> os.path.realpath(test_file)
'C:\\Users\\example\\AppData\\Local\\Packages\\PythonSoftwareFoundation.Python.3.8_
—qgbzbn2kfra8p0\\LocalCache\\Local\\test.txt"

When writing to the Windows Registry, the following behaviors exist:
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» Reading from HKLM\\Software is allowed and results are merged with the registry.dat file in the
package.

» Writing to HKLM\ \Software is not allowed if the corresponding key/value exists, i.e. modifying existing
keys.

o Writing to HKLM\ \Software is allowed as long as a corresponding key/value does not exist in the package
and the user has the correct access permissions.

For more detail on the technical basis for these limitations, please consult Microsoft’s documentation on packaged
full-trust apps, currently available at docs.microsoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-
scenes

4.3 The nuget.org packages

Néo otv éxdoom 3.5.2.

The nuget.org package is a reduced size Python environment intended for use on continuous integration and build
systems that do not have a system-wide install of Python. While nuget is «the package manager for .NET», it also
works perfectly fine for packages containing build-time tools.

Visit nuget.org for the most up-to-date information on using nuget. What follows is a summary that is sufficient for
Python developers.

The nuget . exe command line tool may be downloaded directly from https://aka.ms/nugetclidl, for
example, using curl or PowerShell. With the tool, the latest version of Python for 64-bit or 32-bit machines is installed
using:

nuget.exe install python -ExcludeVersion —-OutputDirectory .
nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

To select a particular version, add a -Version 3.x.y. The output directory may be changed from ., and the
package will be installed into a subdirectory. By default, the subdirectory is named the same as the package, and
without the ~-ExcludeVersion option this name will include the specific version installed. Inside the subdirectory
is a tools directory that contains the Python installation:

# Without -ExcludeVersion
> .\python.3.5.2\tools\python.exe -V
Python 3.5.2

# With -ExcludeVersion
> .\python\tools\python.exe -V
Python 3.5.2

In general, nuget packages are not upgradeable, and newer versions should be installed side-by-side and referenced
using the full path. Alternatively, delete the package directory manually and install it again. Many CI systems will do
this automatically if they do not preserve files between builds.

Alongside the tools directory is a build\nat ive directory. This contains a MSBuild properties file python.
props that can be used in a C++ project to reference the Python install. Including the settings will automatically
use the headers and import libraries in your build.

The package information pages on nuget.org are www.nuget.org/packages/python for the 64-bit version and
www.nuget.org/packages/pythonx86 for the 32-bit version.
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4.4 The embeddable package

Néo oty éxdoonm 3.5.

The embedded distribution is a ZIP file containing a minimal Python environment. It is intended for acting as part
of another application, rather than being directly accessed by end-users.

When extracted, the embedded distribution is (almost) fully isolated from the user’s system, including environment
variables, system registry settings, and installed packages. The standard library is included as pre-compiled and
optimized .pyc files in a ZIP, and python3.dl1, python37.d11, python.exe and pythonw.exe are
all provided. Tcl/tk (including all dependents, such as Idle), pip and the Python documentation are not included.

Enueiwon: The embedded distribution does not include the Microsoft C Runtime and it is the responsibility of the
application installer to provide this. The runtime may have already been installed on a user’s system previously or
automatically via Windows Update, and can be detected by finding ucrtbase.dl1l in the system directory.

Third-party packages should be installed by the application installer alongside the embedded distribution. Using pip
to manage dependencies as for a regular Python installation is not supported with this distribution, though with some
care it may be possible to include and use pip for automatic updates. In general, third-party packages should be treated
as part of the application («vendoring») so that the developer can ensure compatibility with newer versions before
providing updates to users.

The two recommended use cases for this distribution are described below.

4.4.1 Python Application

An application written in Python does not necessarily require users to be aware of that fact. The embedded distribution
may be used in this case to include a private version of Python in an install package. Depending on how transparent
it should be (or conversely, how professional it should appear), there are two options.

Using a specialized executable as a launcher requires some coding, but provides the most transparent experience for
users. With a customized launcher, there are no obvious indications that the program is running on Python: icons
can be customized, company and version information can be specified, and file associations behave properly. In most
cases, a custom launcher should simply be able to call Py_Main with a hard-coded command line.

The simpler approach is to provide a batch file or generated shortcut that directly calls the python.exe or
pythonw.exe with the required command-line arguments. In this case, the application will appear to be Python
and not its actual name, and users may have trouble distinguishing it from other running Python processes or file
associations.

With the latter approach, packages should be installed as directories alongside the Python executable to ensure they
are available on the path. With the specialized launcher, packages can be located in other locations as there is an
opportunity to specify the search path before launching the application.

4.4.2 Embedding Python

Applications written in native code often require some form of scripting language, and the embedded Python
distribution can be used for this purpose. In general, the majority of the application is in native code, and some
part will either invoke python.exe or directly use python3.d11. For either case, extracting the embedded
distribution to a subdirectory of the application installation is sufficient to provide a loadable Python interpreter.

As with the application use, packages can be installed to any location as there is an opportunity to specify search
paths before initializing the interpreter. Otherwise, there is no fundamental differences between using the embedded
distribution and a regular installation.
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4.5 Alternative bundles

Besides the standard CPython distribution, there are modified packages including additional functionality. The
following is a list of popular versions and their key features:

ActivePython
Installer with multi-platform compatibility, documentation, PyWin32

Anaconda
Popular scientific modules (such as numpy, scipy and pandas) and the conda package manager.

Enthought Deployment Manager
«The Next Generation Python Environment and Package Manager».

Previously Enthought provided Canopy, but it reached end of life in 2016.

WinPython
Windows-specific distribution with prebuilt scientific packages and tools for building packages.

Note that these packages may not include the latest versions of Python or other libraries, and are not maintained or
supported by the core Python team.

4.6 Configuring Python

To run Python conveniently from a command prompt, you might consider changing some default environment
variables in Windows. While the installer provides an option to configure the PATH and PATHEXT variables for you,
this is only reliable for a single, system-wide installation. If you regularly use multiple versions of Python, consider
using the Python Launcher for Windows.

4.6.1 Excursus: Setting environment variables

Windows allows environment variables to be configured permanently at both the User level and the System level, or
temporarily in a command prompt.

To temporarily set environment variables, open Command Prompt and use the set command:

C:\>set PATH=C:\Program Files\Python 3.9;%PATH%
C:\>set PYTHONPATH=%PYTHONPATHS$;C:\My_python_lib
C:\>python

These changes will apply to any further commands executed in that console, and will be inherited by any applications
started from the console.

Including the variable name within percent signs will expand to the existing value, allowing you to add your new
value at either the start or the end. Modifying PATH by adding the directory containing python. exe to the start
is a common way to ensure the correct version of Python is launched.

To permanently modify the default environment variables, click Start and search for “edit environment variables”,
or open System properties, Advanced system settings and click the Environment Variables button. In this dialog, you
can add or modify User and System variables. To change System variables, you need non-restricted access to your
machine (i.e. Administrator rights).

Enueiwon: Windows will concatenate User variables affer System variables, which may cause unexpected results
when modifying PATH.

The PYTHONPATH variable is used by all versions of Python, so you should not permanently configure it unless the
listed paths only include code that is compatible with all of your installed Python versions.

Agite griong:

4.5. Alternative bundles 43


https://www.activestate.com/products/python/
https://www.anaconda.com/download/
https://www.enthought.com/edm/
https://support.enthought.com/hc/en-us/articles/360038600051-Canopy-GUI-end-of-life-transition-to-the-Enthought-Deployment-Manager-EDM-and-Visual-Studio-Code
https://winpython.github.io/

Python Setup and Usage, Anpooicuon 3.11.14

https://docs.microsoft.com/en-us/windows/win32/procthread/environment-variables
Overview of environment variables on Windows

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/set_1
The set command, for temporarily modifying environment variables

https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/setx
The setx command, for permanently modifying environment variables

4.6.2 Finding the Python executable

AMoEe ot ékdoon 3.5.

Besides using the automatically created start menu entry for the Python interpreter, you might want to start Python
in the command prompt. The installer has an option to set that up for you.

On the first page of the installer, an option labelled «Add Python to PATH» may be selected to have the installer
add the install location into the PATH. The location of the Scripts\ folder is also added. This allows you to type
python to run the interpreter, and pip for the package installer. Thus, you can also execute your scripts with
command line options, see Command line documentation.

If you don’t enable this option at install time, you can always re-run the installer, select Modify, and enable it.
Alternatively, you can manually modify the PATH using the directions in Excursus: Setting environment variables.
You need to set your PATH environment variable to include the directory of your Python installation, delimited by a
semicolon from other entries. An example variable could look like this (assuming the first two entries already existed):

[C:\WINDOWS\system32;C:\WINDOWS;C:\Program Files\Python 3.9 }

4.7 UTF-8 mode

Néo omv éxdoon 3.7.

Windows still uses legacy encodings for the system encoding (the ANSI Code Page). Python uses it for the default
encoding of text files (e.g. locale.getencoding ()).

This may cause issues because UTF-8 is widely used on the internet and most Unix systems, including WSL (Windows
Subsystem for Linux).

You can use the Python UTF-8 Mode to change the default text encoding to UTF-8. You can enable the Python UTF-
8 Mode via the —-X ut £8 command line option, or the PYTHONUTF 8=1 environment variable. See PYTHONUTE'8
for enabling UTF-8 mode, and Excursus: Setting environment variables for how to modify environment variables.

When the Python UTF-8 Mode is enabled, you can still use the system encoding (the ANSI Code Page) via the
«mbcs» codec.

Note that adding PYTHONUTF 8=1 to the default environment variables will affect all Python 3.7+ applications on
your system. If you have any Python 3.7+ applications which rely on the legacy system encoding, it is recommended
to set the environment variable temporarily or use the -X ut £8 command line option.

Enueiwon: Even when UTF-8 mode is disabled, Python uses UTF-8 by default on Windows for:
o Console I/O including standard I/O (see PEP 528 for details).
o The filesystem encoding (see PEP 529 for details).
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4.8 Python Launcher for Windows

Néo oty éxdoon 3.3.

The Python launcher for Windows is a utility which aids in locating and executing of different Python versions. It
allows scripts (or the command-line) to indicate a preference for a specific Python version, and will locate and execute
that version.

Unlike the PATH variable, the launcher will correctly select the most appropriate version of Python. It will prefer per-
user installations over system-wide ones, and orders by language version rather than using the most recently installed
version.

The launcher was originally specified in PEP 397.

4.8.1 Getting started

From the command-line

AMoEe ot ékdoon) 3.6.

System-wide installations of Python 3.3 and later will put the launcher on your PATH. The launcher is compatible
with all available versions of Python, so it does not matter which version is installed. To check that the launcher is
available, execute the following command in Command Prompt:

& )

You should find that the latest version of Python you have installed is started - it can be exited as normal, and any
additional command-line arguments specified will be sent directly to Python.

If you have multiple versions of Python installed (e.g., 3.7 and 3.11) you will have noticed that Python 3.11 was
started - to launch Python 3.7, try the command:

CEX )

If you want the latest version of Python 2 you have installed, try the command:

CE )

If you see the following error, you do not have the launcher installed:

'py' is not recognized as an internal or external command,
operable program or batch file.

The command:

[py --list }

displays the currently installed version(s) of Python.

The —x . y argument is the short form of the -V : Company/Tag argument, which allows selecting a specific Python
runtime, including those that may have come from somewhere other than python.org. Any runtime registered by
following PEP 514 will be discoverable. The ——11 st command lists all available runtimes using the -V : format.

When using the —V: argument, specifying the Company will limit selection to runtimes from that provider, while
specifying only the Tag will select from all providers. Note that omitting the slash implies a tag:

# Select any '3.*' tagged runtime
py —V:3

# Select any 'PythonCore' released runtime
py —-V:PythonCore/

(ouvéyela oty emtopevn oehida)
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(ovveyiletal 0md TNV TPONYOUUEVT 0eMd)

# Select PythonCore's latest Python 3 runtime
py —-V:PythonCore/3

The short form of the argument (- 3) only ever selects from core Python releases, and not other distributions. However,
the longer form (—V : 3) will select from any.

The Company is matched on the full string, case-insenitive. The Tag is matched oneither the full string, or a prefix,
provided the next character is a dot or a hyphen. This allows —V: 3.1 to match 3.1-32, but not 3.10. Tags are
sorted using numerical ordering (3. 10 is newer than 3. 1), but are compared using text (-V: 3. 01 does not match
3.1).

Virtual environments

Néo oty éxdoom 3.5.

If the launcher is run with no explicit Python version specification, and a virtual environment (created with
the standard library venv module or the external virtualenv tool) active, the launcher will run the virtual
environment’s interpreter rather than the global one. To run the global interpreter, either deactivate the virtual
environment, or explicitly specify the global Python version.

From a script

Let’s create a test Python script - create a file called hello . py with the following contents

#! python
import sys
sys.stdout.write("hello from Python \n" % (sys.version,))

From the directory in which hello.py lives, execute the command:

{py hello.py

)

You should notice the version number of your latest Python 2.x installation is printed. Now try changing the first line
to be:

[# ! python3

Re-executing the command should now print the latest Python 3.x information. As with the above command-line
examples, you can specify a more explicit version qualifier. Assuming you have Python 3.7 installed, try changing
the first line to # ! python3.7 and you should find the 3.7 version information printed.

Note that unlike interactive use, a bare «python» will use the latest version of Python 2.x that you have installed.
This is for backward compatibility and for compatibility with Unix, where the command python typically refers to
Python 2.

From file associations

The launcher should have been associated with Python files (i.e. .py, .pyw, .pyc files) when it was installed.
This means that when you double-click on one of these files from Windows explorer the launcher will be used, and
therefore you can use the same facilities described above to have the script specify the version which should be used.

The key benefit of this is that a single launcher can support multiple Python versions at the same time depending on
the contents of the first line.
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4.8.2 Shebang Lines

If the first line of a script file starts with # !, it is known as a «shebang» line. Linux and other Unix like operating
systems have native support for such lines and they are commonly used on such systems to indicate how a script should
be executed. This launcher allows the same facilities to be used with Python scripts on Windows and the examples
above demonstrate their use.

To allow shebang lines in Python scripts to be portable between Unix and Windows, this launcher supports a number
of “virtual” commands to specify which interpreter to use. The supported virtual commands are:

e /usr/bin/env

e /usr/bin/python

e /usr/local/bin/python
e python

For example, if the first line of your script starts with

[#/ /usr/bin/python

)

The default Python will be located and used. As many Python scripts written to work on Unix will already have this
line, you should find these scripts can be used by the launcher without modification. If you are writing a new script
on Windows which you hope will be useful on Unix, you should use one of the shebang lines starting with /usr.

Any of the above virtual commands can be suffixed with an explicit version (either just the major version, or the
major and minor version). Furthermore the 32-bit version can be requested by adding «-32» after the minor version.
Le. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

Néo otnv ékdoom 3.7: Beginning with python launcher 3.7 it is possible to request 64-bit version by the «-64» suffix.
Furthermore it is possible to specify a major and architecture without minor (i.e. /usr/bin/python3-64).

AMoEe oty £€xdoon 3.11: The «-64» suffix is deprecated, and now implies «any architecture that is not provably
1386/32-bit». To request a specific environment, use the new —V : TAG argument with the complete tag.

The /usr/bin/env form of shebang line has one further special property. Before looking for installed Python
interpreters, this form will search the executable PATH for a Python executable matching the name provided
as the first argument. This corresponds to the behaviour of the Unix env program, which performs a PATH
search. If an executable matching the first argument after the env command cannot be found, but the argument
starts with python, it will be handled as described for the other virtual commands. The environment variable
PYLAUNCHER_NO_SEARCH_PATH may be set (to any value) to skip this search of PATH.

Shebang lines that do not match any of these patterns are looked up in the [commands] section of the launcher’s
.INI file. This may be used to handle certain commands in a way that makes sense for your system. The name of the
command must be a single argument (no spaces in the shebang executable), and the value substituted is the full path
to the executable (additional arguments specified in the .INI will be quoted as part of the filename).

[commands]
/bin/xpython=C:\Program Files\XPython\python.exe

Any commands not found in the .INI file are treated as Windows executable paths that are absolute or relative to the
directory containing the script file. This is a convenience for Windows-only scripts, such as those generated by an
installer, since the behavior is not compatible with Unix-style shells. These paths may be quoted, and may include
multiple arguments, after which the path to the script and any additional arguments will be appended.
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4.8.3 Arguments in shebang lines

The shebang lines can also specify additional options to be passed to the Python interpreter. For example, if you have
a shebang line:

[# ! /usr/bin/python -v

Then Python will be started with the —v option

4.8.4 Customization

Customization via INI files

Two .ini files will be searched by the launcher - py.ini in the current user’s application data directory
($LOCALAPPDATAS or $Senv:LocalAppData)and py.ini in the same directory as the launcher. The same
.ini files are used for both the “console” version of the launcher (i.e. py.exe) and for the “windows” version (i.e.
pyw.exe).

Customization specified in the «application directory» will have precedence over the one next to the executable, so
a user, who may not have write access to the .ini file next to the launcher, can override commands in that global .ini
file.

Customizing default Python versions

In some cases, a version qualifier can be included in a command to dictate which version of Python will be used by
the command. A version qualifier starts with a major version number and can optionally be followed by a period (“.”)
and a minor version specifier. Furthermore it is possible to specify if a 32 or 64 bit implementation shall be requested

by adding «-32» or «-64».

For example, a shebang line of # ! python has no version qualifier, while # ! python3 has a version qualifier which
specifies only a major version.

If no version qualifiers are found in a command, the environment variable PY_PYTHON can be set to specify the
default version qualifier. If it is not set, the default is «3». The variable can specify any value that may be passed on
the command line, such as «3», «3.7», «3.7-32» or «3.7-64». (Note that the «-64» option is only available with the
launcher included with Python 3.7 or newer.)

If no minor version qualifiers are found, the environment variable PY_PYTHON{major} (where {major} is the
current major version qualifier as determined above) can be set to specify the full version. If no such option is found,
the launcher will enumerate the installed Python versions and use the latest minor release found for the major version,
which is likely, although not guaranteed, to be the most recently installed version in that family.

On 64-bit Windows with both 32-bit and 64-bit implementations of the same (major.minor) Python version installed,
the 64-bit version will always be preferred. This will be true for both 32-bit and 64-bit implementations of the launcher
- a 32-bit launcher will prefer to execute a 64-bit Python installation of the specified version if available. This is so the
behavior of the launcher can be predicted knowing only what versions are installed on the PC and without regard to the
order in which they were installed (i.e., without knowing whether a 32 or 64-bit version of Python and corresponding
launcher was installed last). As noted above, an optional «-32» or «-64» suffix can be used on a version specifier to
change this behaviour.

Examples:

« If no relevant options are set, the commands python and python2 will use the latest Python 2.x version
installed and the command python3 will use the latest Python 3.x installed.

e The command python3. 7 will not consult any options at all as the versions are fully specified.
o If PY_PYTHON=3, the commands python and python3 will both use the latest installed Python 3 version.

o If PY_PYTHON=3.7-32, the command python will use the 32-bit implementation of 3.7 whereas the
command python3 will use the latest installed Python (PY_PYTHON was not considered at all as a major
version was specified.)

48 Kegahaio 4. Using Python on Windows



Python Setup and Usage, Anpooicuon 3.11.14

e If PY_ PYTHON=3 and PY_PYTHON3=3.7, the commands python and python3 will both use
specifically 3.7

In addition to environment variables, the same settings can be configured in the .INI file used by the launcher. The
section in the INI file is called [defaults] and the key name will be the same as the environment variables
without the leading PY__ prefix (and note that the key names in the INI file are case insensitive.) The contents of an
environment variable will override things specified in the INI file.

For example:

» Setting PY_PYTHON=3. 7 is equivalent to the INI file containing:

[defaults]
python=3.7

o Setting PY_PYTHON=3 and PY_PYTHON3=3. 7 is equivalent to the INI file containing:

[defaults]
python=3
python3=3.7

4.8.5 Diagnostics

If an environment variable PYLAUNCHER_DEBUG is set (to any value), the launcher will print diagnostic information
to stderr (i.e. to the console). While this information manages to be simultaneously verbose and terse, it should allow
you to see what versions of Python were located, why a particular version was chosen and the exact command-line
used to execute the target Python. It is primarily intended for testing and debugging.

4.8.6 Dry Run

If an environment variable PYLAUNCHER_DRYRUN is set (to any value), the launcher will output the command it
would have run, but will not actually launch Python. This may be useful for tools that want to use the launcher to
detect and then launch Python directly. Note that the command written to standard output is always encoded using
UTF-8, and may not render correctly in the console.

4.8.7 Install on demand

If an environment variable PYLAUNCHER_ALLOW_INSTALL is set (to any value), and the requested Python version
is not installed but is available on the Microsoft Store, the launcher will attempt to install it. This may require user
interaction to complete, and you may need to run the command again.

An additional PYLAUNCHER_ALWAYS_INSTALL variable causes the launcher to always try to install Python, even
if it is detected. This is mainly intended for testing (and should be used with PYLAUNCHER_DRYRUN).

4.8.8 Return codes
The following exit codes may be returned by the Python launcher. Unfortunately, there is no way to distinguish these
from the exit code of Python itself.

The names of codes are as used in the sources, and are only for reference. There is no way to access or resolve them
apart from reading this page. Entries are listed in alphabetical order of names.
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Name Value Description

RC_BAD_VENV_CFG 107 A pyvenv.cfg was found but is corrupt.
RC_CREATE_PROCESS 101 Failed to launch Python.
RC_INSTALLING 111 An install was started, but the command will need to be re-run after it

completes.

RC_INTERNAL_ERROR 109 Unexpected error. Please report a bug.
RC_NO_COMMANDLINI 108 Unable to obtain command line from the operating system.
RC_NO_PYTHON 103 Unable to locate the requested version.
RC_NO_VENV_CFG 106 A pyvenv . cfg was required but not found.

4.9

Finding modules

These notes supplement the description at sys-path-init with detailed Windows notes.

When no ._pth file is found, this is how sys.path is populated on Windows:

An empty entry is added at the start, which corresponds to the current directory.

If the environment variable PYTHONPATH exists, as described in Environment variables, its entries are added
next. Note that on Windows, paths in this variable must be separated by semicolons, to distinguish them from
the colon used in drive identifiers (C: \ etc.).

Additional «application paths» can be added in the registry as subkeys of \SOFTWARE\
Python\PythonCore{version}\PythonPath under both the HKEY_CURRENT_USER and
HKEY_LOCAL_MACHINE hives. Subkeys which have semicolon-delimited path strings as their default value
will cause each path to be added to sy s .path. (Note that all known installers only use HKLM, so HKCU is
typically empty.)

If the environment variable PYTHONHOME is set, it is assumed as «Python Home». Otherwise, the path of
the main Python executable is used to locate a «landmark file» (either Lib\os.py or pythonXY.zip)
to deduce the «Python Home». If a Python home is found, the relevant sub-directories added to sys.path
(Lib, plat-win, etc) are based on that folder. Otherwise, the core Python path is constructed from the
PythonPath stored in the registry.

If the Python Home cannot be located, no PYTHONPATH is specified in the environment, and no registry
entries can be found, a default path with relative entries is used (e.g. . \Lib; . \plat-win, etc).

If apyvenv. cfgfile is found alongside the main executable or in the directory one level above the executable, the
following variations apply:

If home is an absolute path and PYTHONHOME is not set, this path is used instead of the path to the main
executable when deducing the home location.

The end result of all this is:

When running python.exe, or any other .exe in the main Python directory (either an installed version, or
directly from the PCbuild directory), the core path is deduced, and the core paths in the registry are ignored.
Other «application paths» in the registry are always read.

When Python is hosted in another .exe (different directory, embedded via COM, etc), the «Python Home» will
not be deduced, so the core path from the registry is used. Other «application paths» in the registry are always
read.

If Python can’t find its home and there are no registry value (frozen .exe, some very strange installation setup)
you get a path with some default, but relative, paths.

For those who want to bundle Python into their application or distribution, the following advice will prevent conflicts
with other installations:

Include a . _pth file alongside your executable containing the directories to include. This will ignore paths
listed in the registry and environment variables, and also ignore site unless import site is listed.
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o If you are loading python3.dll or python37.dl11l in your own executable, explicitly call
Py_SetPath () or (atleast) Py_SetProgramName () before Py_Initialize ().

 Clear and/or overwrite PYTHONPATH and set PYTHONHOME before launching python.exe from your
application.

« If you cannot use the previous suggestions (for example, you are a distribution that allows people to run
python.exe directly), ensure that the landmark file (Lib\os.py) exists in your install directory. (Note
that it will not be detected inside a ZIP file, but a correctly named ZIP file will be detected instead.)

These will ensure that the files in a system-wide installation will not take precedence over the copy of the standard
library bundled with your application. Otherwise, your users may experience problems using your application. Note
that the first suggestion is the best, as the others may still be susceptible to non-standard paths in the registry and user
site-packages.

AMoEe otnv ékdoom 3.6: Add . _pth file support and removes applocal option from pyvenv.cfg.
AMaEe otnv éxdoon 3.6: Add pythonXX. z1ip as a potential landmark when directly adjacent to the executable.

AmooupOnke omv ékdoon 3.6: Modules specified in the registry under Modules (not PythonPath) may be
imported by importlib.machinery.WindowsRegistryFinder. This finder is enabled on Windows in
3.6.0 and earlier, but may need to be explicitly added to sys.meta_path in the future.

4.10 Additional modules

Even though Python aims to be portable among all platforms, there are features that are unique to Windows. A couple
of modules, both in the standard library and external, and snippets exist to use these features.

The Windows-specific standard modules are documented in mswin-specific-services.

4.10.1 PyWin32

The PyWin32 module by Mark Hammond is a collection of modules for advanced Windows-specific support. This
includes utilities for:

o Component Object Model (COM)

o Win32 API calls

o Registry

« Event log

e Microsoft Foundation Classes (MFC) user interfaces
PythonWin is a sample MFC application shipped with PyWin32. It is an embeddable IDE with a built-in debugger.
Agite gmiong:

Win32 How Do I...?
by Tim Golden

Python and COM
by David and Paul Boddie
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4.10.2 cx_Freeze

cx_Freeze wraps Python scripts into executable Windows programs (*. exe files). When you have done this, you
can distribute your application without requiring your users to install Python.

4.11 Compiling Python on Windows

If you want to compile CPython yourself, first thing you should do is get the source. You can download either the
latest release’s source or just grab a fresh checkout.

The source tree contains a build solution and project files for Microsoft Visual Studio, which is the compiler used to
build the official Python releases. These files are in the PCbuild directory.

Check PCbuild/readme. txt for general information on the build process.

For extension modules, consult building-on-windows.

4.12 Other Platforms

With ongoing development of Python, some platforms that used to be supported earlier are no longer supported (due
to the lack of users or developers). Check PEP 11 for details on all unsupported platforms.

» Windows CE is no longer supported since Python 3 (if it ever was).
o The Cygwin installer offers to install the Python interpreter as well

See Python for Windows for detailed information about platforms with pre-compiled installers.
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KEGAAAIO D

Using Python on a Mac

Author
Bob Savage <bobsavage @mac.com>

Python on a Mac running macOS is in principle very similar to Python on any other Unix platform, but there are a
number of additional features such as the integrated development environment (IDE) and the Package Manager that
are worth pointing out.

5.1 Getting and Installing Python

macOS used to come with Python 2.7 pre-installed between versions 10.8 and 12.3. You are invited to install the
most recent version of Python 3 from the Python website. A current «universal2 binary» build of Python, which runs
natively on the Mac’s new Apple Silicon and legacy Intel processors, is available there.

What you get after installing is a number of things:

e A Python 3.11 folder in your Applications folder. In here you find IDLE, the development
environment that is a standard part of official Python distributions; and Python Launcher, which handles
double-clicking Python scripts from the Finder.

e A framework /Library/Frameworks/Python.framework, which includes the Python executable
and libraries. The installer adds this location to your shell path. To uninstall Python, you can remove these
three things. A symlink to the Python executable is placed in /usr/local/bin/.

Inueiwon: On macOS 10.8-12.3, the Apple-provided build of Python is installed in /System/Library/
Frameworks/Python. framework and /usr/bin/python, respectively. You should never modify or
delete these, as they are Apple-controlled and are used by Apple- or third-party software. Remember that if
you choose to install a newer Python version from python.org, you will have two different but functional Python
installations on your computer, so it will be important that your paths and usages are consistent with what you want
to do.

IDLE includes a Help menu that allows you to access Python documentation. If you are completely new to Python
you should start reading the tutorial introduction in that document.

If you are familiar with Python on other Unix platforms you should read the section on running Python scripts from
the Unix shell.
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5.1.1 How to run a Python script
Your best way to get started with Python on macOS is through the IDLE integrated development environment; see
section The IDE and use the Help menu when the IDE is running.

If you want to run Python scripts from the Terminal window command line or from the Finder you first need an
editor to create your script. macOS comes with a number of standard Unix command line editors, vim nano among
them. If you want a more Mac-like editor, BBEdit from Bare Bones Software (see https://www.barebones.com/
products/bbedit/index.html) are good choices, as is TextMate (see https://macromates.com). Other editors include
MacVim (https://macvim.org) and Aquamacs (https://aquamacs.org).

To run your script from the Terminal window you must make sure that /usr/local/bin is in your shell search
path.

To run your script from the Finder you have two options:
e Dragitto Python Launcher.

e Select Python Launcher as the default application to open your script (or any .py script) through the
finder Info window and double-click it. Python Launcher has various preferences to control how your
script is launched. Option-dragging allows you to change these for one invocation, or use its Preferences menu
to change things globally.

5.1.2 Running scripts with a GUI

With older versions of Python, there is one macOS quirk that you need to be aware of: programs that talk to the Aqua
window manager (in other words, anything that has a GUI) need to be run in a special way. Use pythonw instead
of python to start such scripts.

With Python 3.9, you can use either python or pythonw.

5.1.3 Configuration

Python on macOS honors all standard Unix environment variables such as PYTHONPATH, but setting these variables
for programs started from the Finder is non-standard as the Finder does not read your .profile or .cshrc at
startup. You need to create afile ~/ .MacOSX/environment .plist. See Apple’s Technical Q&A QA1067 for
details.

For more information on installation Python packages, see section Installing Additional Python Packages.

5.2 The IDE

Python ships with the standard IDLE development environment. A good introduction to using IDLE can be found at
https://www.hashcollision.org/hkn/python/idle_intro/index.html.

5.3 Installing Additional Python Packages

This section has moved to the Python Packaging User Guide.
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5.4 GUI Programming

There are several options for building GUI applications on the Mac with Python.

PyObjC is a Python binding to Apple’s Objective-C/Cocoa framework, which is the foundation of most modern Mac
development. Information on PyObjC is available from https://pypi.org/project/pyobjc/.

The standard Python GUI toolkit is t k inter, based on the cross-platform Tk toolkit (https://www.tcl.tk). An Aqua-
native version of Tk is bundled with OS X by Apple, and the latest version can be downloaded and installed from
https://www.activestate.com; it can also be built from source.

A number of alternative macOS GUI toolkits are available:
« PySide: Official Python bindings to the Qt GUI toolkit.
» PyQt: Alternative Python bindings to Qt.
o Kivy: A cross-platform GUI toolkit that supports desktop and mobile platforms.
o Toga: Part of the BeeWare Project; supports desktop, mobile, web and console apps.

o wxPython: A cross-platform toolkit that supports desktop operating systems.

5.5 Distributing Python Applications

A range of tools exist for converting your Python code into a standalone distributable application:
« py2app: Supports creating macOS . app bundles from a Python project.

« Briefcase: Part of the BeeWare Project; a cross-platform packaging tool that supports creation of . app bundles
on macOS, as well as managing signing and notarization.

» Pylnstaller: A cross-platform packaging tool that creates a single file or folder as a distributable artifact.

5.6 Other Resources

The Pythonmac-SIG mailing list is an excellent support resource for Python users and developers on the Mac:
https://www.python.org/community/sigs/current/pythonmac-sig/
Another useful resource is the MacPython wiki:

https://wiki.python.org/moin/MacPython
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KE®GAAAIO O

Ene&epyaoteg Kewevou kat IDEs

Ynapyouvv apketd IDEs mov vtootnpilovy ) yAwooo stpoypaupotiopot Python. Apketoi emeEepyaotéc kel
uévov kat IDEs apéyovv emonuoaven ouvtagng, epyaleio amoopaludtmong kot eréyyovg PEP 8.

Please go to Python Editors and Integrated Development Environments for a comprehensive list.
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nAPAPTHMA A’

Mwoodpt

>>>
To wtpoemheyuévo Python prompt tov dradpaotiko shell. Zuyva epupaviteTon yia mopadeliypato kndiko
IOV WITOPOVYV VoL EKTEAEOTOVV dLAdPAOTIKA OTOV interpreter.

Mmopel vo. avapEPETaL OE:

e To mpoemkeyuévo Python prompt tov dtadpootikov shell katd v eloaymyr Tov KOdLKO Yo Eva
WIThok KmALKa e 0oy, Otav Bpioketal péoa oe £va Levyog ToLPLOoUEVMDY OPLOTEPMV Ko dEELMV
delimiters (;wapevOéoels, ayKiieg, AyKLOTPO 1 TPLITAG EL0OYOYLKA), 1| UeTd Tov KabopLopd evog
decorator.

o H evoouatouévn otabepd E11ipsis.

2to3
'Eva epyodeio mov poomadet va uetatpéper tov kmdika Python 2.x og kwduka Python 3.x duaepito-
VTAG TIG TTEPLOGOTEPES ALOVUPBATOTNTEG TTOV (WTOPOVV VAL EVTOTILETOVV OVOADOVTOG TNV TTNYT) Ko dLooyi-
Covtag 1o 9éVTpo avaluong.

2to3 elvan droBéoo oty otdvtap PPAodNKNn wg 1ib2to3, mapéyetor éva onueio elcddov mg
Tools/scripts/2to3. BA. 2to3-reference.

agnpnuévn faotkr) KAaom

O agnpnuéveg Pootkéc KANAOELG CUUTANPMOVOUY TO duck-typing mopéXOVTAS EVOV TPOTO OPLOUOY
interfaces 6tav Gheg texvikég Omwg M hasattr () Oa Nrov 0dégieg M avenaiodnto hovOaouéveg
(ywo mopdderyuo pe magic methods). Tao ABC (abstract base class) elodyovv elkovikég vmokAAoELS, oL
omoieg eivat KAMAOELG TTOU deV KANpovouovvToL astd po kAo, odd eEakorovBoiv va avoyvwpifovion
amd to isinstance () koL amd 10 issubclass ()7 A v TeEKUNpiwon tov module abe. H Python
duabéter modhd evowpatmuéva ABC yia douég dedopuévmv (0to module collections.abc), apld-
povg (oto module numbers), poég (oto module povada io), etoaywyn finders ko loaders (oto module
importlib.abc). Mmopeite va dnuovpynoete ta dukd oag ABC ue to module abe.

annotation
Mo eTKETO TTOU OYETILETOL UE JLoL LETABANTY, EVOL YOPAKTNPLOTIKO KAAONG 1) Mol TTOUPAUETPOG GUVEP-
TNONG 1) TULY TOU ETOTPEPETAL, TTOV YPNOLUOTOLELTAL KATA oCVUPBaon WG fype hint.

Aev givor duvati M TpodoPaoy oto annotations TwV TOTLKDV UETAPANTOV KATA TO POVO EKTELETNG, AAAG
To annotations twv global LETAPANTOV, TWV XOPAKTNPLOTIKMV KAAOTG KOl TOV GUVAPTHOEMV AoOnKey-
OVTOL 0TO EOLKO XOPOKTNPLOTIKO _annotations_ twv modules, twv KAAOEMY KOL TWV CUVAPTY-
CEMV, OVTIOTOLY .
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BA\. variable annotation, function annotation, PEP 484 kaw PEP 526, ta omoio meplypdpouv v Aettovp-
yikdtnto. Exiong BA. annotations-howto yia tig BéAToTEG TPOKTIKEG dovAeVOVTAG e annotations.

opopa
Mo T petofialetan oe wlo function () method) xotd v KAHon g ovvdptnong. Yrdpyovv dvo
€LdMN opLopdTv:

o keyword argument: £va. OpLOUOL TTPLV ATTO €VOL OVOLYVIPLOTLKO (FT.%. name=) O€ (o, KAon ouvap-
oNG 1 TEPVADVTAG TO WG TIUT| 08 £va heELko mtpLv amd * *. Tia wapdderypua, To 3 KoL To 5 amotehovv
opiopata MEEemv-kheldunv otig akodhovdeg KA OELG TTpog complex () :

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o positional argument: €vo. dpLopo. Tov dgv gival oplopa keyword. Ta oplopato O€ong pmopovv va eu-
paviCovrol otV apyns wag Motag oplopdtmv H/Kot va uetapLatovral wg otovyeio evog iterable
mpwv oo *. T wopdderyna, To 3 xou 1o 5 amotehoVv opiopata 0Eong 0TLg TOPAKATO KANOELS:

complex (3, 5)
complex (* (3, 5))

Ta opiouato eKymPoVVTOL 0TS OVOLLOOUEVES TOTILKES UETAPANTEG 0TO GmUL Wa ovvapTnong. Bi. Ty
evotnTa calls yio Toug KavOoveg Tou SLETOVV AUTHVY TNV EKYMPNOT]. ZUVTOKTIKA, OTOLAONITOTE £K(PPOON
WITOPEL VAL (PN OLUOTONOEL YLOL VOL AVATTAPOOTNOEL EVaL OpLona” 1) AELOAOYOUEVT] TLUN EKYWPELTOL OE LLOL
TOTILKT) UETOPANTA.

BA. emtiong v eyypoagt| tov yhwooapiov yia to parameter, Tyv FAQ gpdnon oto 1 dagpopd petaEo
oplopdTmv kou Topouétpmv, kol PEP 362.

aoUYYPOVOS dtoyelpLoTi)g context
'Evo avtikeipevo mov eréyyel to opatod meptBdihov o wa dSNAwon async with opilovrag tig uedo-
dovg __aenter_ () Kau__aexit__ ().ITov ewonydn and PEP 492.

aovyypovog generator
M oUVAPTNOT| TTOV ETLOTPEPEL £V asynchronous generator iterator. MolGLeL ue o ouvaptnon coroutine
mov opiletan ue async def ektdg amd Ot mepLéyel eEKPPATELS vield yia TNV Tapoywyn WaG OELpag
TLWOV TTOV UITopovy va. ypnowosoinbotv oe évav async for Bpdyo.

ZUvHOOG aVOQEPETAL OE WLOL GUVAPTNOT CLOVYYPOVOU generator, GAAG WITOPEL VO AVAPEPETOL O EVOY
aclyypovo generator iterator 0€ OpLOUEVA contexts. 2 TEPLTTOOELS OTOV TO EMLILWKOUEVO VOTUOL SEV
€LVaL OOUPES, UE TNV XPNOT) TOV APV OPWV OITOQEVYETOL 1) LTAPELAL.

Mo ouvapTnoN 0oUYYPOVOU generator (WTOopPel Vo TePLEyeL EKPPAoelg await , Kabdg K dNAmoelg
async for,KaLasync with.

aoVyypovogs generator iterator
‘Eva aviikeipevo mov dnuovpyndnke amd wa ovvaptnon asynchronous generator.

Avtog elval évag asynchronous iterator wov 6Tav KOAELTOL Y p1oLLOTOLOVTAS TV 1éEO0d0 ___anext__ ()
ETLOTPEPEL EVOL AVOUEVOULEVO OVTIKELLEVO TTOU B0 EKTELECEL OTO GMUA TNG CUVAPTHONG TOV ALoVYYPOVOU
generator UEypL THV enouevy yield ékgppoon.

Each yield temporarily suspends processing, remembering the location execution state (including local
variables and pending try-statements). When the asynchronous generator iterator effectively resumes with
another awaitable returned by __anext__ (), it picks up where it left off. See PEP 492 and PEP 525.

aovyypovog iterable
'Evo avTiKeiplevo, mov wtopet va ypnoworondei oe o dMhwon async for. [pémel vo emotpépel
éva asynchronous iterator om6d v pé€bodo __aiter__ (). Ilov ewonyOn amd PEP 492.

aoUyypovog iterator
‘Evo. ovtikeigevo mov vhomotel TG pebddovg _ aiter () xou __anext_ (). H uébodog
__anext__ () mpémel vo emoTpépeL Eva awaitable avuikeipevo. To async for emlleL To ovoue-
vopeva o emLoTpEPovToL otd ) wébodo _ anext () evog aovyypovov iterator £mg OTOU eYEipeL
wo eEaipeon StopAsyncIteration. Ewoflydn amd PEP 492.
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XOPOKTIPLOTIKO
Mo TLut) oV OETICETOL e £VaL AVTIKELUEVO TTOV CUVNOWG AVAPEPETAL LLE OVOUD YPTOLUOTTOLMVTAG EK-
ppaoelg pue Koukkideg. o mapdderypa, edv éva avitkeipevo o €xel éva xapokpLotkd a Ha avopé-
pETOL WG 0.4.

Elvow duvato vo dmoovue o€ Eva OVTLKELLEVO VAl YOPOKTNPLOTLKO TTOU TO OVOUO. TOU OEV ELVOL VALY Vm-
pLoTikd 6mtmg opiteton amd identifiers, yio TopddeLyUo XPNOUOTOLMVTOG setattr (), oV emTPETETOL
arto To avtikeipevo. ‘Eva tétolo yopaktnplotiko dev Oa eival tpooaoiio xpnNoLuoToLdVTog TG TEMELES,
Ko vt avtov Oa mpémel va avokTnOel ypnopomolmvtag getattr ().

awaitable
'Eva 0VTLKELLEVO TTOU UTTOPEL VL X pnoLpomotn el oty ékgppaon await. Mmopel va elval coroutine M €vo.
ovTikeigevo pe o __await_ () uébodo. Bh. emiong PEP 492.

BDFL

Axpwviuo tov Benevolent Dictator For Life, kahokdyafog diktdropag g Cone, dradn Guido van
Rossum, o dnpouvpydg tng Python.

dvadiko apyeio
'Eva. file object tkovd va. dLaalel ko va ypagpeL Svadikot timov aviikelueva. Tapadelyuato dvadikmy
apyelwv eivar apyelor mov avoiyovv oe dvadikn Aettovpyio ("rb', '"wb' 1] 'rb+'), sys.stdin.
buffer, sys.stdout.buffer, Kol OTLyIOTUTOV TV 10.BytesIO koL gzip.GzipFile.

B emtiong text file yio. €vor OVTLKELPEVO TUTTOV OPYELO LKAVO VaL SLABAOEL Kot VL YPAYEL ST T OVTLKELUEVAL.

daverkn avagopd
Zto C API g Python, o davelkt| ovopopd elval (o avopopd og €vo. OVILKEIUEVO, OTTOV 0 KMALKOG
TTOV YPTOLUOTTOLEL TO avTLKELUEVO deV KaTéxel TNV avapopd. [ivetan évag aypnoipuomointog deiktng edv
TO avtikeipevo Kataotpopei. o mapdderypa, o dadikaoio garbage collection pwwopei vo apaipéoet
TO TELEVTOUO Strong reference amd TO AVILKELUEVO KOL ETOL VO TO KOTOOTPEPEL.

Zuviotatol 1 KMo tov Py__INCREF () 070 daveiki] avagood e 0KOmd VoL LETATPATEL 08 £VaL LGy V0T
avagopd EMITOMOV, EKTOG OTAV TO AVILKELUEVO OEV UITOPEL VO KOTAOTPOPEL TTPLY OO TNV TEAEVTALN
xphHon g davelkng avagopds. H cuvaptnon Py_NewRef () umopet va xpnotpomown0el dote vo. om-
wovpyn el Eva Loy vo1 avapood.

bytes-like avrikeipeva,
'Evo. avTiKeipevo mov vitootnpilel To bufferobjects kou pmopel va eEqyer éva C-contiguous buffer. Avtd
mepthappdver Oha ta aviikeipevo bytes, bytearray, Kaw array . array, Kafmg Kot ToAAd Kowva
memoryview avikeipeva. Ta dvadikov tomov (bytes-like) avitkeipevo propotv va xpnotuootnovy
ya dudipopeg hettovpyieg wou droyepitovion dvadikd dedouéva” avtd TePAauBAvVoUV CUNITTIEST OITO-
OMkevon og duadikd apyeio ko amooTol uéow socket.

Oplouéveg hertovpyieg yperdtovrol tor duadikd dedouéva va eivor uetofintd. H texunpioon ovyva
AVOPEPETOL 08 AUTA MG «dVAdIKA avTiKelpeva avayvoonc-eyypogc» (read-write bytes-like objects).
Mapadelynato PeTABANTOV OVILKEWEVMY TPOCWPLVTG 000N KEVOoT G TTEPLEXOUV bytearray Kol éva
memoryview evog bytearray. AMeg hettovpyleg amantovv Ty amofnKevong tmv dvadikmv de-
dopéva oe auetdfinta avitkeipeva («duadtkd ovTikeipeva wovo avayvwang»” (read-only bytes-like
objects) wopadeiyuaTo oVTOV TEPLEXOVY bytes Kot éva memoryview evog bytes avitkeluévou.

bytecode

O mnyaiog kwdika g Python uetaylottiCetol og byfecode, M €0MTEPLKT) OVOTOPAOTAON EVOG TTPO-
vpdupatog Python otov diepunvéa CPython. To bytecode amobnkevetol emiong Tpoowpvd og . pyc
apyelor MmoTe M eKTELEON TOV idLOV apYELOV Va. givan YpNyopdTEPN TNV devTEPT POPA eKTENEONG (WITO-
pel vo amopevy el 1) €K VEOU HETOYADTTLON aItd TOV TTNyoio KOdika oe bytcode). Avti 1 «evaldpeon
YADOoO» Aéyetal OTL TpExel 08 WwoL virtual machine oV €KTENEL TOV KMOLKO N AVAG TTOV OVTLOTOLYEL
oe kGOe bytecode. AGfete vty OtL To. bytecode dev avOUEVETOL VO AELTOUPYOUV HETAED SLOPOPETLKMV
ELKOVIKMV piyovarv Python, ovte va eival otabepd petalt twv ekddoemv g Python.

Mua Mota amd 0dnyieg oyetikd ue ta bytecode umopel va Bpebei otnv tekunpimon yio to module dis.

callable
‘Eva callable eival évo aviikeipevo mov umopel vo kKaheotel, mbava pe éva ovvolo opopdtmv (BA.
argument), A€ TNV TOPAKATO OVVTAEY:
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[callable(argumentl, argument2, argumentN) }

Mua function, Kau kot” eméktaon wo method givon callable. 'Eva otryudtumo pa KAGonMG o vhorotel

™ puébodo __call () eivau emiong callable.

callback
Mua subroutine cuvaptnon 1 omoia petafLpateTor wg OpLona Tov Bo EKTENEOTEL KATOLA OTLYUH OTO
UEALOV.

KAdon

‘Eva pdTumo yia T dnuovpyia avitkeluévav mov opifovtat amd to ypnot. Ot opiouol Khdoewv ov-
vii0wg TepLExovv opLopovc uefoddmVY Tov Aettovpyolv oe OTLYULOTUTTA TS KAGOTG.

uetafinTy kAdong
Mo petapinti wov opiletat oe o KAGoN Ko Tpoopiletol va tpomomotn0el wovo oe emimedo KAAong
(. Oy o€ éva OTLYIOTUTTO (aG KAAONG).

uryodikog apdpdg
Mo eTTEKTO.0T TOV YVMOTOU GUOTHUOTOS TTPOYIATIKDV aptOimy 6To 05toio dhot ot aptboi ekgppdLovon
wg dBpolopa evOg TPAYLOTLKOV HEPOUG Kot evOG pavtaotikol uépovg. OL pavtootikol aptbuot eivor
TPAYUOTLKG TOAMATAAOLO TG PAVTOOTIKTG Hovada (1 TeTpaymvikn pila Tov —1), mov ovyva yplgo-
vtou i ota padnpotikd 1 3 oty unyovikr. H Python €yel evoopotmpuévn voothplEn yio wyadikoig
apLBuovg, oL omoioL YPApovToL (e autdV TOV TELEVTOL0 CUUPBOLLOWO” TO PAVTOOTIKO WEPOG YPApETOL
ue to eminua j, m.y., 3+13. [Na vo arokthoete mpdofaoy oe ovvOeTa LodUvaua to module math,
ypnopomomote to cmath. H xpnon uyadikmv aptBumy eivor £va apkeTd Tponyuévo nodmuotiko xo-
POKTNPLOTLKO. €AV OEV YVWPILLETE TNV OVAYKT) TOVUG, ELVAL OYEDOV GLYOUPO OTL UTOPELTE VOL TOL OLYVOT|OETE
UE ALOPANELXL.

duayeploTiic context
‘Eva avtikeipuevo mou ehéyyel 1o meptPdilov mov epgavitetar og pio dnhwon with opifovrog Tig pe-
00dovg __enter_ () xou__exit__ ().B\ PEP 343.

context petafinTi
Mo petoAnti mov uropet vo €xel ToAEG SLAPOPETIKES TUEG OVAAOYX UE TO context. AUTO elval KOLvo
oto Thread-Local Storage 0mmov k@0e eKTELEOT TOV VIUOTOG WTOPEL VAL €XEL OLAPOPETLKT] TLUT YLOL [LLCL
uetapint. Mapodho ovtd, pe Tig context ueTaANTES, WTOPEL VoL VITaPYouV TOMA TEPBAILoVTa o8 Eval
Vo EKTELEONG KO 1) KOPLAL Y P1 01 YLaL TIG context UETAPANTES eival 1) TOPAKOAOVONON TV HETOLANTMV
oge Tovtdypoveg depyooies. Bh. contextvars.

contiguous
‘Eva buffer Oewpeital contiguous axplpag edv eivar elte C-contiguous eite Fortran contriguous. To buffer
undevikdv draotdoemv givor C kou Fortran contiguous. Ze ovodSLAOTATOVG TEVOKES, TO OTOLYELL TPE-
7EL Vo Toro0eTovvVTaL 0T Ui To éva Sistha 0To GAAO, Ue OELPG aOENONG TWV SEKTHOV EEKLVAVTaG
o to undév. Ze mohvdidotatovg C-contiguous Tivakes, 0 TehevTaiog deikThg neTafdiletan TayvTePa
OTaV EMLOKETTOVTOL TOL OTOLYELO O OELPA dlevBuvong uvhung. Qotdoo, oe Fortran contiguous mtivakeg, o
TPADTOG OELKTNG LETAUBAMLETAL TTLO YPT)YOPOL.

coroutine
O coroutines eivou puo. Lo yevikevpéve nope subroutines. Ot subroutines el0dyovtol og £va onuelo Ko
eEdyovtan oe dAho onueio. Ou coroutines umopei va. elooyBovv, va eEoybolv Ko vo ouveLoTovV o

TOAGL SLapopeTikd onueio. Mmopovv va vhosofjcovy pe v dMMiwon async def. B eniong PEP
492.

coroutine ocuvaptnon
Mo GUVAPTNON TTOV ETLOTPEPEL EVOL coroutine OVTIKELIEVO. Mia ouvaptnor coroutine Wtopei va opieTon
omd ™ dMhwon async def, Kou uwopei vo epLéyel await, async for, kot async with AéEeig
KAEWOLA. AvTtég eLonyOnoav amd to PEP 492.

CPython
H xavovikn vihomoinon g yhwooog mpoypoppatiopot Python, 6mwg duavéuetan ato python.org. O 6pog
«CPython» ypnowpomoteiton 6Tav eivol omopaiT)To Yio TV dLAKPLoN GuThG THG VAOTTOIN NG atd dAleg
omwg M Jython ) m IronPython.
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decorator
Mo oUVAPTNOT TOU ETOTPEPEL ULt GARY GUVAPTNON, CUVNOWG EQPAPUOTETAL WG UETOTYUATIOUOS OU-
VAPTNONG YPNOWOTOUDVTAG THY Rwrapper oUvtagl. Zuvnoiouéva mapadeiyuoto yio Toug decorators
gival classmethod () Kaw staticmethod ().

H ovvtaEn tou decorator eivar amhmg KAA®ITLOTIKY, 0oL akOhovBoL &0 0pLopol ouvapTHoemv eival
ONUaoLOA0YLKG LoodUvauoL:

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

H idua évvola vtdipyer yio g kKAGoerg, ol ypnolpomoteitol Myotepo ovyvd exei. BL. v tekunpimon
yio. function definitions kou class definitions yia epLoodtepa oyeTikd pe Toug decorators.

descriptor

Kd&0e avrikeipevo mov opitel tig peboddovg __get_ (), __set_ (), N __delete__ (). Otav éva
YOPOKTNPLOTIKO KAAOoNG givan descriptor, 1) €10LKY) SEOUEVTIKT) TOV CUUTEPLPOPE EVEPYOTTOLELTOL KOTO
TV avalNTnon XopoKTNPLoTiKdv. Kovovikd, ypnouomoimvtag a.b yuo va AMfete, va opioete 1) va dia-
YPGPETE VA XOPAKTIPLOTIKO avalnTd TO AVTIIKELUEVO UE TO Ovopa b 0To AeELKO NG KAGONG Yo @, AN,
e to b elvon descriptor, kaettor ) aviiotolyn nébodog descriptor. H katavonon twv descriptors eivor
70 KA&WSL Yo TNV KahiTepn kotavonon g Python yioti avtd amotehel Ty fdon yio ok yapoktn-
PLOTLKA 0T CUVOPTNHOELS, ueBOdoVg, LLOTNTES, HEB0dOL KhAOoNG oTaTikég uéBodoL, KoL avagpopd oe
ooUTEP KAAOELS.

[0 TepLocdTEPEG TANPOPOPLEG AVaPOPLKA U TIG ueBOdOVG TV descriptors, BA. see descriptors 1) to [Tpa-
KTLKOg 000G Yo T xpron tov Descriptor.

AeEiko
"Evol TpOooeTOLpLOTIKOG TTivaka, 0mov avbaipeta khewdid avriotoryilovtat og Tuésg. Ta kheldid wopei
VoL glvan 0TtoL0d1IToTE avTLKElpevo ue uefddovg _hash_ () xou__eq (). OvoudZetar wg hash oto
Perl.

KaTavonoen Aeukov
'Eva ovprtoyng tpomog yio va emeEepyaoteite dha 1 uépog Twv oToL elwV 0 £va EmOVOAITTIKO KoL
vo emoTpopel Evo pe heEkod ue ta amoteléoparta. results = {n: n ** 2 for n in
range (10) } dnuovpyel éva AeELKO mou mepLéyeL To KAWL n Tov avTLoTOLYILETOL Ue TV T n * *
2. BA. comprehensions.

oym AeEkov
Ta avikeipeva Tov emoTpépovior oo dict .keys (), dict .values (), kouwdict.items () xo-
hovvtar 0elg AeEkov. AuTég Tapéouy wa dSuvoutky dym Twv TV eyypap®v tou AeELkov, Tov o)-
naiver ot dtov To heEukd puetafadietol, 1 6Py ovitkatomtpilel avtég Tig odayés. Na va avoykdoete
v 0y AeEkov va yivel pa hpng Mota ypnowwomowmote to 1ist (dictview) . BL. dict-views.

docstring
A string literal which appears as the first expression in a class, function or module. While ignored when the
suite is executed, it is recognized by the compiler and put into the __doc___ attribute of the enclosing class,
function or module. Since it is available via introspection, it is the canonical place for documentation of the
object.

duck-typing
"Eva. 6Tl Tpoypoptotiopot ov dev eEeTdleL ToV THo eVOG VTLKELUEVOD YLOL VO TTPOGOLOPLOEL OV EYEL
T 0ot dLemagn” avtibeTa, 1 nEB0SOG N TO XOPAKTNPLOTIKO KaAEiTOL ammhidg 1) xpnowworoteitan («If
it looks like a duck and quacks like a duck, it must be a duck.») Aivovtog éugpaon otig diemapés Kan oyt
0€ OUYKEKPLUEVOUG TUITOVG, 0 KOAG OxedLaouévog KHdKag BeAtiddvel Tv eveMEia Tov emitpémovtag
™V TohvpopLkn vrokatdotaot. O timog duck-typing amogpelyel doKLIES Y PN OLLOTOLMVTAS type ()
N isinstance (). (Enueiwon, wotdoo, 6Tl 0 THTOG TATLAG duck-typing umwopet vo cuumAnpwOeL pe
abstract base classes.) Avti awtol, cuvnOmg ypnowomolel dokuég hasattr () fapoypaupatiopnd FAFP.
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EAFP
ITwo e0K0AO VO TNTNOELG OLVYYDPEDT TTaPd AdELD. AVTd TO KOLvd 0TV Tpoypauuatiopnoy og Python tpois-
o0&TEL TNV VTTapEN £YKUPmV KAELSLMV 1] (OPOKTHPLOTIKOV Kot cuhhaufdver eEanpéoelg edv 1) vitdeon
arodey el eopaluév. Avtd to Kabapo Kot ypNyopo OTVA XopoKTNPILETAL Amd THY TAPOVGLO TTOMMV
dMhwoewv try Ko except. H teyvik épyetol og avtibeon we to atuk mov eivaw LBYL kowvd o€ moAhég
deg yhnooeg, dmtmg 1 C.

£€K@ppaon
"Eva. Koppdtt oUuvtaEng mov propel vo agtohoynOel oe kdmoro tur). Me dhho AoyLa, o €K@paat eiva
HWoL CVOOMPEVOT aToLyelmV EKppaong dmwg kKuploreEia, ovopata, TpOaBaon YAPAKTPLOTIKGOVY, TeEhe-
0T£G 1] KMOELG OUVAPTHOEMV TOV OLEG EMOTPEPOVY (uaL TUY). Ze avtifeon pe mohhég dhheg yYhwooeg,
dev eivar Oheg oL YAwooukég douég exppdioets. YAy ovve emiong statements Tov deV Itopovv vo. xpnot-
pozomBouv mg ekpPATELS, Omtwg To while. O avabéoelg Tudv eivar emiong dniboelg oyl ekppdoeLc.

module exékTO0NG
'Eva module ypoupévo oe C 1) C++, wov ypnoipomoteitol amd to C API tng Python yia vor ahdniemidpd-
GOUV L€ TOV TTUPNVOL KOl L€ TOV KMOLKA TOV YPNOTH).

f-string
Ou xvplokektikég oupporooelpés ypnowwomoloty pe mpdhepa "£' M "F' ovoudtovior ouvnOwg «f-
strings» ov eival ouvtopoypapia tov formatted string literals. BA. eiong PEP 498.

OVTIKEIUEVO apyEiov
‘Eva avtikeipevo mov exBétel évo API mpooavatolouévo oe apyeio (e nebddovg dmwg read () M
write ()) og évav vmoKeipuevo mopo. Avdhoya pe tov TpdITo Tov dNUoVPYNONKE, £va AVIIKEIUEVO
apyelov wwopei vo pecorafinoel oty Tpdofacn o€ Evo TPAYUOTIKO apyelo 1o dloko 1 o€ GAlo TUmo
ovoKeUNG amodnkevong 1 emtkowvoviag (Yo mopdderypa tumiky) eicodog/ €50d0g, in-memory buffers,
sockets, pipes, kKA .). Avtikeipevo apyeiov ovoudtovron emiong file-like objects N streams.

2TV TPOYUOTLKOTITA VITAPYOUV TPELS KATNYOPLES AVTLKEWWEVWV apyelov raw dvadikd apyela, buffered
dvadikd apyelo xon apyelo keyévov. OLdLemapég Tovg opilovtal oty evotnta i o. O Kavovikdg Tpdmog
YLOL VO ONULOVPYNOETE VOl OVTLKELUEVO QY ELOV EVAL XPNOLUOTOLDVTOG TV CUVAPTNON open () .

OVTIKEINEVO TOV noLALEL pe apyeio
‘Eva ouvavupo pe to file object.

KWOLKOTOI1)01] CUGTIUATOS UPYELMY KO XELPLOTHS CPUAUATOV
H xwdikomoinon Kot 0 XEPLoTNg 0QaAndTov ypnotpomoteitor amd v Python yio tv ammokmdiko-
moinon twv bytes amd To Aettovpylkod cuoTnUa KoL TV Kodikoroinon og Unicode yio 1o Aettovpylko
avoTNU.

H xwdikomoinon cvothuatog apyeiov Wwropel vo eyyunbel v emTuynuévn amokmdLkomoinon Ohmy
TV bytes kKatw oo 128. EAv 1 KwdLKOTOiN01 CUOTHUATOS APYELDV SEV TOPEYEL ALUTIHV TNV EYYUNOT), OL
ouvoptnoelg API umopovv va gyeipovy éva UnicodeError.

Ovouvoptioelg sys.getfilesystemencoding () Katsys.getfilesystemencodeerrors ()
uopovV va xpNoLtuootnBovy Yo var MAPETE TV KmALKOTOINoN TOU CUOTHUOTOS OPYELWV KOl TOU
YELPLOTH OPOALATWY.

O filesystem encoding and error handler duopop@mvoviol Katd thv ekkivnon tg Python amd ™ ov-
vaptnon PyConfig_Read () Ph. filesystem_encoding kou filesystem_errors uéln tou
PyConfig.

BM. emiong to locale encoding.

finder
‘Eva aviikeipevo mov poomadel va Bpet to loader yio éva module wou e1omy 0.

Since Python 3.3, there are two types of finder: meta path finders for use with sys.meta_path, and path
entry finders for use with sys.path_hooks.

See PEP 302, PEP 420 and PEP 451 for much more detail.

aKEPOLO draipeo)
H padnuotixn diaipeon mov oTpoyyvhomoLel Tpog ta KATw 0Tov Kovitvotepo aképato. O teheotng oke-
porag daipeong eivon / /. Twa mopdderyna, ) éxgpaon 11 // 4 aSlohoyeitol og 2 o ovtifeon ue v
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T 2. 75 TOV EMLOTPEPETAL OTTO TNV LALPEON Pe VITOdLOOTOM). EZnueiwon 6tL (-11) // 4 xGver -3
emELN AT ELVOL 1] OTPOYYULOTTOINGT /P0G Tar Kdtw tov —2 . 75. BL. PEP 238.

ouvapToN
Mo oelpdt 06 dNAMDOELG TOU EMLOTPEPOVY KATOLA TLUT] O QUTOV TTOU TNV KAAEDE. e aUTéG UTOPOVY
V0L TEPOAOTOVV KAVEVA 1] TTEPLOOOTEPA OOLGLUATA TTOV UITOPEL VO XPNoLootn el Yo TV ektéleot). Bh.
emiong TG evotteg parameter, method, kou the function.

ouvapTNo annotation
'Evag annotation Wog TopapéTpon GuVAPTNOoNG 1 WLAG TWUNG ETLOTPOGPTS.

Ou ovvOPTNOELG annotations GUY VA YPNOLOTTOLOUVTOL YO vodelEels Thmov: yio, ToPdderyua, auty M
OUVAPTNON OVOUEVETAL VO TTAPEL HVO OPLOUATO 1Nt Ko ETLONG AVAUEVETOL VO £XEL L0 ETLOTPEPOUEVT|
T int:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

H oVvtoEn ouvdptnong annotation avolvetar oty evotnto function.

B\ variable annotation xou PEP 484, tov mepLypapet ovt) v Aertovpytkotnta. Emxiong BA. annotations-
howto yi0. Tig KOAUTEPES TPAKTIKEG HOULEVOVTOG e annotations.

future
‘Eva future statement, from _ future_ import <feature>, KaHodNYEL TOV UETAYAMTILOTY VO
uetayhmtrioet to Tpéyxov module yPNOLUOTOLHOVTOG GUVTOEY 1) ONpactoloyia tov B Yiver 1) TumtLKY og
pelhovtiky) ékdoom tng Python. To module _ future_  tekunplwvel tig mbove TWES Tov feature. Me
TV ELOOYWYY OUTAG TNG AELTOVPYIKNG LOVASOG Kat TNV AELOAOYNOT TWV UETAPANTMOV TG, umopeite va
deite moTE oL vEa duvatdOTNTO TPOOTEONKE YL TPWTN POPd TNV YADooo Ko ote Oa yiver (1) €yive)
1) TTPOETULAOYY):

>>> import _ future
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI OI 'alpha'/ O)l 8192)

OUALOYT] CLTTOPPLUATOV
H drodikaoia amehevbépmong g uvnung otav dev ypnotpomoteitar ahho. H Python ektehei ovihoyi
ATOPPLULATOV UECH KATOUETPNONG AVAPOPMY KoL EVOG KUKMKOU OUALEKTH OKOUTILOLMV TTOV elvoLl o€
Béom va aviyvevel Kol vo omtdel Toug KUKhovg avapopds. O ovihéktng amoppludtwv uropel va eheyyOel
xpnoomotwvtag to module ge.

generator
Mo ouvApTNON TTOV ETLOTPEPEL EVaL generator iterator. MOLATEL UE O KAVOVLKY) GUVAPTNON EKTOG 0ITO TO
OTL TTEPLEYEL EKPPAOELS Yy 1 e 1d yia TNV TOPAYmYT) WOG OELPAG TILMV TTOV UITOPOUV VO XPNOLUOTTOLN 000V
og évav pdyo for M| Tov uTopoVv va ovokTNOoUV o T Qopd pe TV ovvaptnon next () function.

ZVVHBWG AVapEPETOL OE L0 GUVAPTNOT) generator, GAAG LWITOPEL VO VOPEPETOL OE EVALV generator iterator
0€ PEPLKA contexts. Ze TEPLITTMOELG OTTOV TO ETMLOLWKOUEVO VOO OEV ELVaL OAPES, 1] XPNOT) TWV TAPWV
OpWV ATOPEVYEL TNV ACAUPELQL.

generator iterator
'‘Eva avTLKELIEVO TOU dNULOVPYELTOL OTtd (i oVVApTNOY generator.

Each yield temporarily suspends processing, remembering the location execution state (including local
variables and pending try-statements). When the generator iterator resumes, it picks up where it left off (in
contrast to functions which start fresh on every invocation).

generator £K@pao)
Mua ékppaon Tou emLOTPEPEL Evav iterator. Moldlet pe Kavoviky £kgpaon mov akolovBeitan amd wo

npdtaon for mov opilel o petafint) fpodyov, Eva evpog Ko o Tpoapetikt) tpdtaon if. H ouvv-
duaouévn EKpPaoT dNUOVPYEL TLUES YLO. 0L CUVAPTNOT EYKAELOUOV:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
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YEVIKT] GUVAPTNOT)

Mo ouvdptnon mov asoteheitan amd ToMMATAEG CUVAPTHOELS TTOV VAOTTOLOUV TNV idLol Aertoupyia yio
drapopetikovg Tomovg. TTowa vAomoinom mpémet va ypnotpomotn el Katd ) dLapKeLo wo KAHong Ka-
Bopiletan amd tov adydpLOuo amooToMC.

B emiong v Katoympnon tov single dispatch, tov decorator functools.singledispatch () Ko
PEP 443.

YEVIKOG TUTOG

GIL

'Evag type Tov WTopEL Vo Topaetpomot0el” ouvnbmg po container class, 0twg 1ist 1) dict. Xpnot-
HOTTOLELTOL Y10 Type hints KoL annotations.

TN epLoooTepeg Aemtouépeies, PA. generic alias types PEP 483, PEP 484, PEP 585, xou to module
typing.

BA. global interpreter lock.

global interpreter lock

O unyoviopds mou ypnotuosoteiton amd tov diepunvéa CPython Yo va dLaopaiioer 6t povo va viuo
extelel Python byrecode k&0 @opd. Autd amlomotel v vhomoinon CPython dnuovpydvrog to po-
VTELO OVTLKELUEVOD (CUIITTEPLNOUBOVOLEVOY KPLOLW®WY EVOOUATOUEV®Y TUTTMVY OTTwg Y. dict) éupeoa
aoparéc évavt toutdypovng Tpdopaong. To kheldwua ohdkAnpov tov diepunvéa dlevkoruvel Tov diep-
UNVEQ VaL ELVOL TTOAMATTADV VIUATOV, LG BAPOG TOU UEYAAOU UEPOVG TOV TTAPUANALOUOV TTOV TTOPEYOUV
oL UMy aveg TOAMATAWV eneEepyaoTdy.

Qo0t600, 0pLOUEVES AELTOUPYIKEG LOVADES ETEKTOONG, €iTe TUTILKEG eite Tpitwv, ELouvV oYedLAOTEL £TOL
wote va omehevdfepdvouy to GIL dtav ektehoUv £pyaoieg EVIOTIKMV VITOLOYLOU®DV OTTMWG CUUTTiETN 1)
katokeppotionds. Eniong, to GIL anelevbepwvetal wdvto otav extereite 1/0O.

[ponyoupeveg tpoomdbereg va dnuovpynel évag drepunvéag «eAevBepwv-vnudtwvy» (AUTdg ToU KAEL-
ddveL ta Kowvoypnota dedopéva pe ol Lo AemTouepy evancOnoio) dev NTov emTVYElG ETELON 1) OITO-
8001 VITOYMPNOE 0TV KOLVT| TTEPimTmaon evig eneEepyaoth. [liotevetal dTL 1) vTépBoon outov Tou Tpo-
BAuatog amddoong Ba KAvouv oA TTLo TEPLTAOKT KoL ETOUEVIS TTILO OATTAVIPT) OTNV GUVTIHPNOT).

hash-based pyc

'Evo apyeio Kpugng wnung bytecode mtov ypnOLUOTOLEL TOV KATOKEPLATIONO Kot L Tov (pdvo Tpo-
TTOTTOLNONG TOV OVTLOTOLYOV OPYELOV TPOEAEVONG VLG VAL TTPOGOLOPLOEL TV EYKUPOTNTO TOV. BA. pyc-
invalidation.

hashable

IDLE

‘Eva ovtikeipevo eivan hashable v €yel pua Ty KaTtokepuotlopoV ov dev aAldlel moté kotd ) dudp-
KELL TG Cwmg tov (xperdeton o uéBodo __hash__ () ), ko uwopet va ouykplOei pe dhho ovtikeipevo
(xperaCetan o uébodo __eq  ()) . Ta hashable ovTIKEIUEVO TTOV GUYKPIVOVTOL OOG TTPOG TV LOOTNTO.
TOVG TTPETEL VAL £XOVV TNV idL0L TLUT| KATUKEPUOTIOUOV.

H YmapEn hashable kéiver évo aviikeipevo va pumopel vo ypnotpomon el mg kheldi AeEikov Kau mg uéhog
€vOg OUVOLOU, ETTELDN AUTEG OL HOUEG DEDOUEVV YPTOLUOTTOLOVV TUUEG KATOKEPUOTLOUOU.

Ta mepLocdTEPQ ATd TO QUETAPANTA EVOOUATOUEVO OvTLKELIEVA TN Python witopotv va kortakepuatt-
0ToUV” TaL UETAPANTA KOVTELVEP (OTTWG OL MoTeg 1) Tt AeELK @) dev elvar” ta apetdfinto Koviévep (OTTmg
mhelddeg ko ta frozesets) LITOPOUV VoL KOTOKEPUATLOTOVY UOVO €AV TO. OTOLYXELD TOVG ElvOL KATAKEPUOL-
twouéva. Ta aviikeipeva mov eivar oTyumoTumo KAMLoewy ov opifovtal amd 1o xpNot UTopouv vo
KoTaKePUOTLOTOUV atd mpoemihoyn. ‘Oha CUyKpivovTaL GVioo EKTOG OITO TOV EQUTO TOVUGS) KOL 1) TLUY
KATOUKEPUOATLOUOU TOVG TIPOEPYETOL atd TO id () .

"Eva. ohokAnpouévo meptBdilov avamtuEng Ko udbnong yia thv Python. idle givon éva Booukd mept-
Barov eneEepyaoiag Kat diepunvéon ov guvodeteton ord TV Ttk diavour| g Python.

immutable

‘Eva avtikeipevo pe otabepn) tuy. Ta ouetdfinta avitkeipeva tepthaufavouv apbuots , ouuBoro-
oelpég Kau mhelddec. ‘Eva tétoto avtikeipevo dev popei vor odAGEeL. 'Eva véo avtikeipevo mpémel vo.
dnuovpynOei v mpémer va amodnkevtel o dropopetik) tiur). [aifovv onuovtikd pdoro og pépn 6o
wo. 0tafepd asmarteital, yio mopdderyno wg KAedi oe évo AeEko.
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e1oayouevo path
Mo Mota amd tomobeoieg (] kataywoloeis diadoounc) mov uTopovy va avalntOoOv path based finder
yio va gloayBotv modules. Katd tv duadikacio eloaymyng, ovth 1 Aiota ue torobeoieg ouvnbwg ép-
yetal amd sys.path, alhd yia ta vromoakéta umopel emiong va €pBel amd To YOPAKTNPLOTIKO TOV
TOKETOV YOVEQ __path__ .

EL6UYOYY)
H dradikaoia Katd tv omoia 0 Khdikag e Python o éva module eivon dto0€ouun otov kwduko Python
evog dlhov module.

1o0ymyEng
‘Eva avTLKELIEVO UTTOPEL KoL var avoCNTEL Kot va poptwvel éva module” kou éva finder xou loader ovti-
Kelpevo.

dadpaotikog
H Python éygt évov dLadpaotikd dieppunvéa 0ov onuaivel Ot (WTOPELS VoL ELOGYELS ONAMOELG Kal EKPPU-
OELG OTV ELOAYWYT) EVIOMMV TOU SLEPUNVEX, EKTEADVTOG TEG AUECO KOl EUPOVICOVTAG TO OVTLKELUEVAL.
Amlwg ekKLvijoTe TV python ywpig opiouata (bavamg emléyovtag To amd To KUPLO LEVOD TOV VIT0-
Loyloth oac). Amotehel Evov 0rrodoTIKd TPOTTO YLaL va SoKLAOTE VEeg 1OEEG 1) va eEeTdoTe AetTovpyLkég
povadeg Ko mokéta (Buunbeite help (x)).

interpreted
H Python eivouw pa interpreted yYAwooa, og avtifeon pe po LETOYAMTTLOUEVT], AV KoL 1) SLAKPLOY UITOPEL
va givar kow BoA Moym g Tapouoia tov bytecode petayhmtTioTy). Autd onpaiver OTL To apyEio TPO-
£\evomg Wtopouv vo. ekteleoToVV artevdeiog ywpig vo dnuovpyndei pntd éva exteréolo apyeio mov
oty ouvéyelo extereitol. Ol interpreted yAdooeg ovvnBwg éxovv WKpOTEPO KUKAO ovamTuENG/ evto-
TLOROV CPAMLATOV ATtd TLG UETAYADTTLOUEVES, OV KL TO TTPOYPAUUOTA TOUG YEVIK( EKTELOVVTAL TTLO
apYd. B, eniong inferactive.

TEPUOTIOUOS AELTOUPYING drepunvin

‘Otov Tnelton tepuatiopds Aettovpyiag, o diepunvéag g Python eloépyetar oe o eldik @pdaon dmov
amehevfepdvel 0TadLAKAE OLOVS TOUG dLaTLOEUEVOUG TTOPOUGS, OTTWG AELTOVPYIKEG UOVADES Ko oML
ég kploeg eomtepikég dopéc. Emiong mpayuatomolel apketéc KAMOELS 0TO GUAAEK TG GKOVTLOLDV.
AvTO UITOpEL VO EVEPYOTTOLT|OEL TNV EKTELEDT] KDOLKA 08 KATOOTPOPELS TOV 0pilovTal amd To Yot 1
oe callbacks ao0evoig avramokpioels. O kmdiKag Tov eKTELEITAL KATA T1) (PAOT TEPUOTLONOV AELTOVP-
viag umopet va ouvavtnoel dudpopeg eEatpéoels, kKabmg oL TOPoL 0Tovg 0moiovg PacileTar evogyeTon
vo. unv hertovpyotv mhéov (ouvnOm mopadeiyuato eivar oL Aettovpytkég novadeg PLpiodfkng M o un-
YOVLOUOG ELOOTTOLTEMV).

O Baoikdg hoyog Tepuatlopot Aettovpyiog Tov diepunvéa eivor 6tL to __main__ module 1) ohokAnpw-
OnKe 1 EKTELEON TOV KMOOLKO TTOV £TPEYE.

iterable
An object capable of returning its members one at a time. Examples of iterables include all sequence types (such
as list, str, and tuple) and some non-sequence types like dict, file objects, and objects of any classes
you define with an __iter__ () method or witha __getitem__ () method that implements sequence
semantics.

Ta iterables umwopovv va xpnotnoson0ovv og éva for pdyo Kot og Todd Ghha onueia dTov ypeLdite-
T W akohoudia (zip (), map (), ...). Otov éva iterable ovtikeipevo petafLpatetor wg OpLonc oTny
EVOOUATOUEVY OVVAPTNON 1ter (), emOTPEPEL Evay iterator yia AVTLKEIEVO. AUTOg o iterator eivol
KOAOG Y10l €va TEpaoua ad Eva GUVoro TmV. OTtav XpNOLUOTTOLELTL ETOVOANTTTLKA, CUVNO®GS eV €l-
VoL OTTaPaiTTO VO KOAESETE TO iter () 1 va aoyolndeite wdvol oag ue oviikeipeva iterator. H d8nhmon
for To KAVEL AUTOUATO. VL0 EGAG, ONULOVPYMVTAGS O TTPOCWPLVY] LETAPANTH YWPLG GVoud Yia VoL KPOTa
ToV iterator yio TNV dudipkela Tov Bpdyov. Bh. emiong iterator, sequence, Ko generator.

iterator
'‘Eval 0VTLKELUEVO TTOU OVTLITPOCMITEVEL Ui, por] dedouévmv. Exavahaupovoueveg kANoeLg Tpog T wé-
00d0 __next__ () Tou iterator (1] petaifoon Tov OTHY EVOOUATOUEVY CUVAPTNON next () ) emoTpé-

oV dLadoy Lk otolyeia aTnVv pot). Otav Oy teplocdtepo dedouéva eivar dStadéoua eyeipetal pua eEai-
peon StopIteration. Ze autd To onueio, To avtikeipevo iterator eEaviieital Kot TuyOV mEPOLTEPW
KMoewg ot uébodo __next_ () amhog amhd eyeipovv Eavd to StopIlteration. O iterators mwpé-
TEL VAL EXOUV WoL uéB0do __iter_ () mov emloTPEPEL TO D10 TO avTLKELUEVO iterator, £TOL WoTE KAOE
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iterator va. eivow emiong iterable Kau umopel va ypnopwomombel ota mEPLOGOHTEPQ UEPT OOV YivovTon
omodeKktol Kot dAhol iterators. Mio. aEtoonueimty eEaipeon eival o kddLKOg Tov emLyeLpel TOMATAG
mepdopata iteration. 'Eva aviikeipevo koviéivep (Ommg éva 1ist) mapdyel évav kobapd véo iterator
K&Oe popd mov kAOe popd Tov peTaPLBAleTaL 0TV CUVAPTNON 1ter () N TOV XPNOLULOTOLELTAL OF VO
for Bpoyo. Edv emyeipnioete avtd ue évav iterator amhdg Oo emotpéypete To id1o eEavtinuévo avri-
KELWEVO iterator sTov YPNOLOTOLONKE 0TO TPONYOUUEVO TEPOOpQ iteration , KAvOvTag TO va QaiveTol
oav €va GOEL0 KOVTELVEP.

[MepLoodtepeg mAnpoopieg wmopotv va fpedolv oo typeiter.

Agmropépera viomoinons CPython: To CPython dev epappolel pe ovvémelo v amaitnon va opitst
évag iterator __iter_ ().

ouvaptnon key
Muia ouvapTnon KAEWSi 1] o cuvapTon TaELVOUNOoNG Eivor UL SuvaTOTHTO KAHONG TTOV ENLOTPEPEL (L0,
Ty Tou yprotporoteiton yio toEvounon 1 dudtokn. Mo mapddeyua, locale.strxfrm() ypnot-
LLOTCOLELTOL YLOL TV TTOPpay WYY VoG KAELDLOU TaEivounong mov yvmpilet Tig ovuBaoelg ToEvounong yio
OUYKEKPLUEVES TOTILKES pLOULOELS.

‘Eva oplBudg epyodleimv omnv Python &éyetar Paotkég ouvaptnoels yio Tov €AEYX0 TOU TPOTOU
ue Tov omoio Tt otouyeiar taivouovviar 1 opadormolovvtol. Avtd mepéyovv min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg. nlargest(),
Kow itertools.groupby ().

Yndpyouv didgopotr tpdrot yio vo dnuovpynoete uia ovvapton khewdov. INa mapdderypo. 1 ué-
00d0¢ str.lower () WTOPEL VO (PNOLUEVOEL WG OLVAPTNOT KAELDL YLOL TV TEPLTTWOT WY dLAKPLONG
seCov-kegalaiwv. Evollaktikd, ua cuvaptnon kiewdot pmopet vo dnuovpynbel amd wo lambda
éxppaon 0nwg lambda r: (r[0], r[2]).Emiong operator.attrgetter (), operator.
itemgetter () Kaw operator.methodcaller () &lvol TPELG KATOOKEVOOTEG FOOLKMV GUVAPTI-
oewv. B\, 1o Ta&woéunon HOW TO yia mapadeiyuoto dnuovpyiog Kot xpfong Pactk®v GuvopToemy.

opropa keyword
B\. argument.

lambda
Mo avavUpIY EVOOUOTWUEVY GUVEPTION TTOV OITOTEAEITOL OTTO LOL LOVADLKT) expression M 0toio aELo-
hoyeitar Otav kaheiton n ovvdptnon. H ovvtaEn yuo t dnuovpyia wag ovvdptnong lambda eivon
lambda [parameters]: expression

LBYL
Look before you leap. Avtd to oTvh Kmdikomoinong eréyyel prtd TG TPoiToOETELS TPLV TPAYUATOTTOL-
NoeL KMoeg N avalnmoels. Avtd To oTul EpyeTaL 08 avtifeon ue v Tpooéyylon EAFP Ko yapoKT)-
piCetan amd v mopovoio ToADV dNhmoewy 1 f.

e éva meplailov molhamhmv vnudtov, 1 tpoogyyion LBYL pmopel va diakivéuveloel vo. ELoAyEL
o ovvOfKn aydva uetaEl «the Looking» kau «the leaping». ['o tapdderyna o khdikag, 1f key in
mapping: return mappingl[key] wropel vo omotiyel v Eva GALo VU apaLpEceL To key oo
TO mapping petd ™) dokiun, olG TP oTd THY ovalNTNon. Auto to TPOPANUO umopel va Avbel pe
KA OUOTOL 1 XpnoLpomolmvtas Ty wpocéyyion EAFP.

Aiota
'‘Eva evoouotouévo Python sequence. Iapd to Ovopa tov, LoLaLeL TEPLOCOTEPO LE EVOLV TIVOKA 08 GAAES
YAwooeS Topd ue po ovvoedeuévn hMota, kabag 1 tpocPaon oto otolyel eivar O(1).

list comprehension
'Eva. oupstayng Tpomog yo va eneSepyooteite Oho 1 LEPOG TV OTOLYEIWY 08 pLa 0KoAovbia KoL vo.
EMOTPEYETE WO MoTa ue T ommotedéopata. result = ['{:#04x}'.format (x) for x in
range (256) if x % 2 == 0] dNWOUPYEL wiat AloTa CURPBOLOCELPDV TTOU TTEPLEXOUV LUYOVG dekaie-
Eadkovg apBuove (0x..) oto evpog artd 0 émg 255. H mpdtaom i f eivon tpoarpetiky). Edv maparerpbei,
O\oL TOL oTOLYELDL 0TO range (256) vmofahllovtal oe emeSepyaoiaL.

loader

An object that loads a module. It must define a method named load_module (). A loader is typically
returned by a finder. See PEP 302 for details and importlib.abc.Loader for an abstract base class.
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TOTKY] KWOKOTOiNoM
Zto Unix, givae 1 kmdikomoinom g tomky pubuwong LC_CTYPE. Mmopet va puBuotei ue locale.
setlocale(locale.LC_CTYPE, new_locale).

Zta Windows, eivow 1) code page ANSI (;t.y. "cpl252™").

Zto Android xow to VxWorks, 1 Python ypnowosmotei to "ut £-8" wg Tomk KmdtKomoino.
locale.getencoding () WIopEL va xpNOLUoTotn el yio TV avaKTnon TG TOmKNG KmOLKOToinong.
BA. emtiong o filesystem encoding and error handler.

noykt) uédodog
"Eva &tumo ovvdvuuo yia special method.

mapping
‘Eva aviikelpevo Koviéwvep mov vmootnpiler avbaipeteg avalntioelg KAeWOLDOV Kol VAOTTOLEL
©g uefoddovg mov kobopilovior oto collections.abc.Mapping W collections.abc.
MutableMapping abstract base classes. Ta mopadeiyuata mepthaufdvovy dict, collections.
defaultdict, collections.OrderedDict Kauw collections.Counter.

meta path finder
'Evag finder mov emiotpdpnKe (e avalntnon oto sys.meta_path. O finders peta-diadpourig oyeti-
Covtat, aAld dropépouv amo ta finders entry dtadooung.

B\ importlib.abc.MetaPathFinder yia tig uebddovg mov vhomolovv oL meta path finders.

neta-KAdon

H khéon wag khaong. O opropoi kKhong dnuovpyotv éva dvopa Ko, éva AeELkd KAAomG Kol (o,
Mota faotkav kKhaoewv. H peto-khdon eivor veufuvn yio v amdKTnon outmy TV TPLmV 0pLopid-
TV Ko TNV dNuovpyio TG KhGomg. OL TeEPLO0OTEPES AVTLKELUEVOOTPEPELG YMDOOES TPOYPAUUOTLOUOV
TOPEYLOVV UL TTPOETUAEYUEVT VIOTTOIN 0. Autd Tov Kdver v Python Eeywpioti| eivor tL givor duvari
1 dnuovpyio TPOGUPUOoUEVWVY HeToKAGoEWY. OL TEPLOGOTEPOL XPNOTES dEV YPELALoVTAL TOTE OVTO TO
epyoheto, aAhG OTOY TOPOAOTEL AVAYKT), AUTO TO EPYOLELD, OL LETA-KAAOELS WTOPOUV VAL TTOPEYOVV LOY V-
péc, Koupég Moeis. 'Exovv ypnowwomondei yio tnv Katoypapn Tpoofoong yopakTpLoTik®y, TV Tpo-
oONKN AoPALELOG VNULATOV, TNV TOPAKOAOVONON INOVPYLOG OVILKEWEVMY, TV VAoTToiN o singletons,
Ko ToMES AMLEG epYOLOLES.

[MepLoodtepeg mANPoOpopieg umopovv vo. fpedovv oto metaclasses.

uébodog
Mo cuvaptnon mov opiletat uéoa 0to omuo pwag Khaong. Edv kakeitar og yopaKTnpLoTko Wog me-
picTmong avtig g KAdong, N uéBodog O MafeL avItKeileVo TEPLTTMONG WG TPWTO TG argument (To
omoio ouvBwg ovoudLeton self). BL. function Kau nested scope.

e avahvong nedodwv
Method Resolution Order is the order in which base classes are searched for a member during lookup. See The
Python 2.3 Method Resolution Order for details of the algorithm used by the Python interpreter since the 2.3
release.

module
"EvoL OVTLKELLEVO TTOV Y PT|OLUEVEL G OPYAVOTLKY LoVAada Tov kKmduka tng Python. Ta modules éyxouv évay
YOPO ovoudTtwv Tov TepLEyEL avbaipeta avitkeipeva Python. Ta modules qpoptdvovtor otnv Python pe
™V dwodiKaoia importing.

BA. emiong package.

TEYVIKES TTPOdLaypapés module
"Evo. namespace tov JepLEYEL TLG TTAPOPOPLES TOV TYETICOVTOL [LE TV ELOAYMYT] TTOV (P OLULOTOLOVVTOL
Yo TV @OpTmon evog module. Mia stepintwon tov importlib.machinery.ModuleSpec.

MRO
B\. method resolution order.

mutable
Ta gvuetdfinto avrkeipeva uropotv va oldEouv Tig Tuég oG va Kpathoovy ta id () . Bh. exiong
immutable.
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named tuple
O 6pog «named tuple» epapudletar yio 0molovonmote THmo 1 KAAGT OV KANpOvoueital amd Ty
TAELAS A KOL TV OTTOLWV TO. OTOLYELD WITOPOVV VAL EVPETNPLOTTOLNO0VV ElVOL TPOGRAGLUO. YP1OLULOTOL®-
VTAG ETMOVUUA YOoPAKTNPLOTLKA. O TOTOG 1) 1) KAAOT WTOPEL Vo €YEL KoL GANOL Y APOKTNPLOTIKA.

ITo\hoi evompatwuévol Tomot eivor named tuples, GUUTEPLOUBAVOUEVOV TOV TLUODV TTOV ETLOTPEPOVTAL
and time.localtime () kow os.stat (). Eva d\o moapdderypo eivor 1o sys. float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

OpLOUEVES AVOLYVIPLOUEVES TIAELADEG EIVOL EVOOUATMUEVOL TUTTOL (OTTMG TOL TAPATAV® TOPAELYUATA).
EvalhokTikd, pa avayvoplopévn mheldda uropet vo dnuovpynoei amod évav opopd Kovovikng kAd-
01g OV KANpovouel amd tuple kot wov opilel ykupa medio. Mo tétoto kAo umopel va ivan ypou-
uévn e to yépL N uopel va dmuovpyn el Kinpovoumviog to typing . NamedTuple, ) ue v factory
ouvdpton collections.namedtuple (). Ol televtoieg TeyVikég TPOTHETOVV ETIONG UEPLKEG ETTL-
éov uefddovg ov umopel va unv Bpefolv og XeLPOYPOPES 1) EVOMUATWUEVEG TAELADES Ue OVOLLO.

namespace

To uépog dmov amodnkevetar wo petafinty. To namespaces VAOTOLOUVTOL WG AEELKA. YTTAPYOUV OL
ToTTLKol, oL KaBOALKOL KoL oL EVOmOTOUEVOL namespaces KoOMG KoL oL £vOeToL namespaces 0€ AVTIKEL-
ueva (oe peboddovg). I'a Tapdderyua oL ouvaptoeigbuiltins . open KoL os . open () dlokpivoviol
AITO TOVG Y WPOVG OVOUATWV TOVS. OL XpoL ovopdtwv fonfolv exiong v avayvwoudTTa KoL T ov-
vInpNowoTTa KabLotmvtag oapég toro module vhomotel o Aettovpyio. I'ia mapdderyua, ypdpovtog
random.seed () Nitertools.islice () kaBLotd capég OTL AUVTEG OL GCUVOPTOELG VAOTOLOVVTOL
artd to module random kow itertools, aviioTtouya.

TUK£TO namespace
A PEP 420 package which serves only as a container for subpackages. Namespace packages may have no

physical representation, and specifically are not like a regular package because they haveno ___init__ .py
file.

B\ emiong module.

nested scope
H dvvatéomta avagpopds oe pa petafint) oe évav meptkhelopevo opopnd. o mapdderyo e ov-
VAPTNOT TTOV opileTal néoa og Wo GAA CUVAPTNON WITtopel Vo ovagépetal o PeTaPANTég oty eEw-
TEPLKY CUVAPTNON. Znuerwote Ot to évOeta medio amd mpoemhoyn Aettovpyov HOVo Yo avapopd
Ka OyL o ekympnon. O tomkés petaAntég duafBaovral KoL YpagovTal 0To E0MTEPLKO TEDIO EPap-
poyns. Onolwg, ov kaBolkés uetafintég dtafdlovv Kot ypdpouv otov Kabohko ywpo ovoudtwv. To
nonlocal emTpémel TNV eyypopy oe eEntepkd media.

KAGon vEou OTUA
To o Gvopa 1oL To 100G TV KAAGEWY PN OLUOTTOLELTOL TTAEOV YLa OMaL TOL AvTLKELUEVO. Z€ TOMOTEPES
exd00¢eLg TG Python, wovo oL KhAoELg VEOU OTUA LITOPOVOOY VO Y PTOLULOTTOLT|OOUV TIG VEOTEPES, EVEMKTEG
duvatdtnteg g Python émtwwg _ slots_ , descriptors, 1Ol0thteg _ getattribute (), uébodol
KAAOMG, Ko 0ToTiKEG HEB0dOL.

OVTIKEIUEVO
OmoLad1rtote dedouéva [1e KaTaoToot (XoPaKTNPLOTIKA 1 Tiun) Ko Kaboplopévn cuumepipopd (uébo-
dov). Emtiong, N telkn fooikn khéon omolaodote new-style class.

TOKETO
"Eva Python module mov ptopei va epiéyer submodules 1) avadpoukd, vtomokéta. Texvikd, éva makéto
elvar wa hettovpyikt) povada Python pe éva__path_ yopoktnplotiko.

BA. emtiong regular package xou namespace package.

TAPAUETPOS
Mua €yKupn ovtotnta o€ Evav oploud function () ué00dog) mov kabopilel Eva argument (1) 6 OPLOPEVEG
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TEPLITTOOELS, Opiopata) Tov uopel va dexOel 1 ouvdptnomn. Yadpyovv mévte eidn mapouétpmv:

o AéEn-kAeldi 1) Oéon: kabopilel éva dpLopa Tov witopet vo petafipaotel gite Oéoewe N wg dotoua
AéEng-kAetdiov. Avtd eival To TPOETUAEYUEVO ELO0G TAPAUETPOV, VIOl TAPADdELYUA foo KoL bar oTa.
akorovba:

[def func (foo, bar=None): ... }

o Oéoewg uévo: xaBopilel Eva OpLopa TOV PITOPEL Va TOPEYETOL LOVO artd TN B€om. OL mapduetpot
uovo B€omg WTopovV vaL 0pLOTOVV GUUTEPLLAUBAVOVTOG EVOY XUPAKTHPO / 0T AMOTO TAPOUETPOV
TOU OPLOUOY CVVAPTNONG UETE 0TTd QUTEG, Yo Tapdderyua posonlyl kon posonly2 oto eENG:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o AéEng-kAeldi udvo: kaBopilel évo OpLopa ov propel vo mopéyetor udvo ue MEN khewdi. Ou ma-
paueTpol wovo yio MEN-KAeWdi wrtopodv va 0pLoTtovv ouUTEPLAOUPBAVOVTOG ULt TTOPGUETPO BE-
ong 1 ok€To * 0T MOTA TAPAUETPWV TOU OPLOUOY GUVAPTNONG TIPLY OO AUTEG, YLOL TTOPAELYLL
kw_onlyl xou kw_only2 oto. oxdiovba:

[def func (arg, *, kw_onlyl, kw_only2): ... }

o uetafAnti Oéong: koBopilel 0TL umopel va mapaoyedel wa avbaipetn axohovbio oplopdtwv BEong
(emumhéov TV opopdtmv B€omng mov elvor 101 amodekTd amd GAeg TOPAUETPOUS). Mia TéTolo
TOPAUETPOS WTOPEL VO OPLOTEL TPOCAPTDVTOG TO OVOUQL TG TTAPAUETPOV UE *, YLO. TTOPAELY UL
args oto. axohovbo:

[def func (*args, **kwargs): ... }

o uetafinth AéEn-kAeidi: kabopilel OTL umopovv vo mapéyovtar cvdaipeto TOAG opiopoata AEENG-
KAewdLov (emuthéov Twv opropdtwv MENG KAEWdL0U oV givan 0rrodektd 0td dleg mapauétpoug).
Mo tétola TOPAUETPOS UTOPEL VO OPLOTEL TPOCUPTMVTAS TO OVOUD TNG TOPAUETPOV UE * *, YLl
TOPAdELYHO kwargs Omme ToPpaTAV®.

O mopdpeTpol wropotv va Kabopicouvy TO00 Ta TPOALPETLKG OGO KL T OITOLTOVUEVO OPIOUOTO. , KO-
0mG KoL TPOETAEYUEVES TUILEG YLOL OPLOUEVA TTPOOLPETLKG OPLOUATAL.

BA. exiong v argument Kotaymplon gupetnpiov, Ty epdtnon FAQ oyetkd pe 1 dogopd petalo
0pPLOUATMV KoL TOPOUETPWY, TV KAAON inspect .Parameter, tnv evotnra function xouw PEP 362.

path entry
Mo pepovmuévn tomobeaion oto import path v omoio. ouuBovieveton o path based finder yio va. Bpet
modules yio eLoorymyr.

path entry finder
'‘Evag finder mov emotpépetat amd évav Kahovuevo oto sys.path_hooks (dnhadn éva path entry
hook) mtov Eépel wg vo. evromntiler modules pe path entry.

B\ importlib.abc.PathEntryFinder yia tig uebddovg mov o entry finder diadpoung viomotel.

path entry hook
"Eva kahovpevo ot Mota sys . path_hooks, To omoio emotpépel éva path entry finder eGv Eépel Twg
va Bploker module og o oLYKEKPLUEYY path entry.

path based finder
‘Eva amd ta tpoemheyuéva meta path finders mov avolnta éva. import path yio. modules.

path-like avrikeipevo
'Evo avTLKELIEVO TTOV avTLItpoowmmeveL éva path ovothuatog apyeiwv. ‘Eva aviikeipevo path eivou eite
éva avTIKEipevo str 1 bytes mov aviurpoowstevel £va path 1 £va AVTLKEIUEVO TTOV VAOTTOLEL TO TTPM-
tOKkoMo os . PathLike. Eva avtikeipevo mov vtootnpilel o tpwtdkolro os . PathLike umopel va
petotpostel og path cvotpatog apyeimv str 1 bytes Kahdvrog Ty ouvdptnon os . £spath () ” 1o
os.fsdecode () koL os.fsencode () UTOPOVV VO XPNOLWOTOLNOOVY YO TV EYYUNOT) EVOS OTTOTE-
Mouatog str M bytes, aviiotorya. ElonyOn and tov PEP 519.
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PEP

[Mpétaon Bedtiwong Python. ‘Eva PEP sivan éva €yypago oyedlaopot o mapéyel IANpoQopieg otny
Kowvotnta Python 1) mepuypdgper wa véa duvatdtnrta yioo Ty Python 1 tig dradikaocieg 1 to mepifih-
Lov . To PEP B mpémel va mop€youv (o GUVOTTTLKT) TEYVLKT TPOdLOrypaLpy] Kot (o AOYLKY) YLt T
TPOTELVOUEVOQL Y OPOKTNPLOTLKAL.

Ta PEP mtpoopiCovror va givar oL KUpLot unyaviopuol yior v pdtaot uovILK®V VEmV XopaKTPL-
OTIKAV, L0 TN OVALOYT] TANPOQOPLAV TNG KOVOTITAG Yo Vo TNTNUOL KO YLoL TNV TEKUNPLDOT TWV
ATOPAoEMV OYEDLOTUOV TTOV €Youv eloayOel otnv Python. O ouyypagéag tov PEP gival vteubuvog yio
TV 0LK0dOUN 0N CUVaLVETNG eVTOG THG KOLVOTNTAG KOL TNV TEKUNPLDON AVTIOET™V OTOPewV.

BL. PEP 1.

o

‘Eva 6volo amtd apyeto og évav wovo Kotdhoyo (evoexouévmg amoONKeVUEVO 0E APYELO Zip) TTOV GUW-
Barovv og évo namespace TOKETO, OTWG opiletar oto PEP 420.

opiopa 0¢ong

BA. argument.

provisional API

"Eva. provisional API givar autd mmov éxer eokeupéva eEonpebdei oo tig backwards eyyunoeig cuppatoTn-
TAG TNG TUTILKNG BLBAOOTIKNG. AV KoL OEV OVOUEVOVTOL ONUOVTLKES OMAYEG OF TETOLEG DLETAPES, EPOTOV
ETLONUOLVOVTOL WG TTPOCWPLVES, alhayég un backwards cuufatotntog (UEypL Kol Katdpynon g oie-
TOPNG) WITOPEL VAL TPOKMPoUV eGv KpLbel amapaitnto amd Toug Faotkovg Tpoypounatiotés. Tétoleg
oadhayég dev Ba yivouv Gokoma - Oa cupfotv udvo edv amokoluBouv copapd Bepelmon eraTTmpoTo
TTOV FTOPOLELPONKAY TTPLV aTTo T cuuTtepilinyn tov APL

Axoun xou ywo provisional API, ou un backwards ouvppotéc odhayég Bempovvror «hvorn Eoyxatng
avaykne»- Ba eEaxolovbei va yivetar ke mpoomdBera yio va Bpebel wa Ao backwards cupfoti
0€ TUYOV EVTOTLOUEVO. TTPOBANUOITOL.

Avti ) dradikooio emrtpémer oty Tustkt BlobnKn va ovveyioel va eEgliooeTal (e TV TAPodo Tou
YPOVOU, YwPIG Vo KAELOMVEL TPOPANUATIKG OAALOTA OYESLAOUOV VL0 EKTETAUEVES YPOVIKES TTEPLODOUG.
Bi. PEP 411 yia teploodtepeg AETTOUEPELEG.

provisional Tokéro

BA\. provisional API.

Python 3000

Wevdmvupo yia to ovvolo ekdooewv Python 3.x (emvonOnke spuv amd okt koupd dtav 1 kKvkhogopio
™G €kdoong 3 tav KATL 0T0 PakpLvo wéMov.) Autd ovoudleton emtiong wg cuviopoypogio «Py3k».

Pythonic

Mo 1déa 1) £va Koupdtt KOdLKa Tov akohoVOEL TTLOTA T 710 KoLV tdudpota e yAwooog Python, avi
Vo VLOTTOLEL KMALKOL YPNOLUOTOLMVTOG £VVOLES KOLVEG oe dAheg YAmooeg. Ta mapdderypa, £va Kowvo
wimuo otnv Python eivar va kéver wo emavédinym ctave amd oha to otouyeio evog iterable ypnoiuo-
mowwvtag wo dMiwon for. TTodég dhheg YADOOES TOV HEV £YOUV OVTOV TOV TUTO KOTAOKEVNG, £TOL OL
avBpwmol ov dev eivan eEotkelmwuévol ue v Python ypnowwomolotv ueptkég @opég évav aptduntikd
peTpNT:

{

for i in range(len(food)):
print (food[i])

Avtifeta, o o Kabopr nébodog Pythonic:

|

for piece in food:
print (piece)

AVOYVOPLOUEVO OVoud.

'Eva dvoua pue Koukkideg mwov deiyvel ) «dradpour)» amd to kabolko evpog evdg module oe puo kKAdon,
ouvaptnon 1 uéBodo mov opiletal o autnV TV EVOTNTA, dmtwg opiletar oto PEP 3155. o cuvoptioelg
Kol KAAOELS OVATATOV ETLTEDOV, TO OVOLYVWPLOUEVO GVOUCL ELVaL 1OLO LLE TO OVOUX TOV OVTLKEWEVOU:
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p
>>> class C:

class D:
def meth (self):
pass

>>> C._ _qualname_

IC’

>>> C.D.__gualname
IC.DI

>>> C.D.meth.__ _qualname
'C.D.meth'

‘Otav ypnopomoleiton yio ovapopa oe modules , To TAOWS aVayvVwELGUEVO dvoua ONUOLVEL OLOKANPO
To drakekoupévo path mpog to module, cuvumephauBavouévav ToyxOv YOVIK®OV TOKETWVY T.Y. email.
mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

N 00g avagopig
The number of references to an object. When the reference count of an object drops to zero, it is
deallocated. Reference counting is generally not visible to Python code, but it is a key element of the CPython
implementation. Programmers can call the sys.getrefcount () function to return the reference count
for a particular object.

KOVOVIKO TOKETO
"Eva mopadooiokd package, dmwg £vag KATALOYOS OV TTEPLEXEL Eva __init__ . py opyelo.

B\. exiong namespace package.

slots
Mo dNhwon péoa oe pe KAGom mtov eEotkovouel uvijun Snhmvovtog €K TmV TPOTEPWV XDPO LA, T
paderyua xopoKmpLotikd Ko eEaleipovrog MeEikd oTrypotimwy. Av Ko SNUOQLANG, 1 TEXVIKT| elvor
KAmwg dUOKOAO vaL Yivel 0WOTI| Ko TPoopiletol KaAITEPO YLo GIAVIEG TEPLTTMOELG OTTOV VITAPYEL UE-
YOLOG aPLOUOG OTLYILOTOTTMV GE 0L EQOPUOYT KPLOWNG-UVIUNG.

axolovBia
An iterable which supports efficient element access using integer indices via the __getitem__ () special
method and definesa __len__ () method that returns the length of the sequence. Some built-in sequence
types are list, str, tuple, and bytes. Note that dict also supports __getitem__ () and
__len__ (),butis considered a mapping rather than a sequence because the lookups use arbitrary immutable
keys rather than integers.

H agnpnuévn Paokn khdon collections.abc.Sequence opilel o mohd mo mhovoto die-
oy mov Eemepvd to oA __getitem_ () xow __len__ (), adding count (), index(),
__contains__ (),kxo__reversed__ ().OttdmoL wov vhomolotv authy TV dtevpupévn diemap
WITOPOUV Va KoTampnOouv pntd xpnowomoimviag register () . [o mepiocdtepn tekunpiwon oye-
Tk e Tig uebodovg axorovdiag yevikd, avatpéEte oto Common Sequence Operations.

set comprehension
'Evog ovpmaymg Tpdmog yio vo eneEepyaoteite OAa 1) uEPOg Twv aToLyElwv o éva iterable Ko vo emi-
oTpapel €vo ouvolo pe ta omoteléoparta. results = {c for c¢ in 'abracadabra' if c
not in 'abc'} dnwovpyei to ovvoro ovuBorooelpdv { 'r', 'd'}. Bl comprehensions.

novaduko dispatch
Mua popepn) dispatch generic function 6mov 1 vAoTOINGT ETAEYETOL UE BAON TOV TUTO EVOG LEUOVDUEVOU

oplouortoc.

slice
‘Eva ovtikeipevo mov ouvnOmg mepléyel £va tufua og axorovbiag sequence. Anpuovpyeiton éva slice
YPNOLOTTOLMVTAG T onueimon subscript, [] pe dvo ko Katw teleieg uetaEl aplbudv étav divovio
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oAhoi, Otwg 0to variable_name[1:3:5]. H onueiwon aykiing (subscript) xpnOLUOTOLEL E0WTE-
pLKd oviikelpeva slice.

e1dk1] uédodog
Mo uéBodog mov Kaheitol olwmnpd amd v Python yia vo ekTeAEoEL (oL OLYKEKPLUEVT) hetToupyia oe
évav TOmo, drtmg 1 tpoodNKn. Tétoleg péBodol £xovve ovouaTo Tov EeKLVoY Ko TELELDVOUV (e dUTAEG
Kdtw movkeg. OL eldikég uéBodol TekunpLwvovtal 0to specialnames.

dMlwon
Mo tpdtaom eivor uépog wag covitag (vo «Umhok» Khdika). Mia tpdtaon givau eite évag expression
elte wa oo wodhég douég e o AEEN-Khewdi 6mwg i £, while 1) for.

EAEYKTIG CTATIKOV TUTOV
"Eva eEmtepukd epyaieto dmmov duafdlel Tov Python kddika KoL Tov avalvel, avalntmviog Tpopfiiuoto.
omwg havbaouévol Tomol. Bi. extiong rype hints ko to module typing.

strong reference
2to C API g Python, pua 1oyupn ovopopd eivat pia ovapopd 0g Vo AVIIKELIEVO TTOU AVIKEL OTOV
KddLko Tov meptéxel v avagopd. H woyvpn avagopd houfdvetal kohovtag to Py INCREF () dtav
1 avopopd duouvpyeitol Kou aehevbepmvetal e Py DECREF () OTOV SLOYPAPEL 1] AVA(pOpdL.

H ouvaptnon Py_NewRef () wmopei vo xpnoluosotn0el yia tn dnuiovpyia Loyupmg avapopaig oe éva
ovrikeipevo. Zuvnbwe, 1 cuvaptnon Py DECREF () mpémel vo KOAELTOL 0TV Loyvpn ovopopd oLy
ByeL amd o VPOg TG LOYVPNG AVAPOPACS, VLo VO, ATtopevy el 1) dLopPoT) LLOG AVOPOPAS.

BA. emtiong borrowed reference.

KWOKOTOIN01 KENEVOY
Mo ovpporooelpd otnv Python eivor por axorouBia onueimv kodika Unicode (oto eVpog U+0000-
U+10FFFF). ['a va armoOnkeVoeTe 1 Vo UETAPEPETE WO CUUBOLOCELPA, TPETEL VO OELPLOTTOLNOEL WG
duadikn axolovdia.

H oeipromoinom pog oupforooelpds oe o dSuadiki| akohovbio elval yvwoTy g «KmILKOToinon» , Kot
N avodnuovpyia g oupporooelpds amd v dvadiki| akohovdia elvol Yoot mg «aToKmOLKoTol-
non».

Ymdpyel pia otkihio SLopopeTLKNG GELPLOTOLNOMG KELWEVOU codecs, oL 0Tolol CUALOYLKA avapépovTal
WG «KMOUKOTOLNOELG KEWWEVOU».

OPYELO KEWUEVOY
'Eva file object tkavd va SLaf3ael Ko vo YpAgpeL avitkeipeva str. Zuyvd, EVo apyelo KELWEVOL UTOKTA
TPOYUOTLKA TTPOOPaoT 0€ wo. por) duadiky) por) dedopuévarv Kat xelpiletar avtduota TV text encoding.
Mapadeiypato apyeimwv KEWEVOD eivat apyeio Tov avoiyouv o Aettovpyio kKewévou ("r' 1 "w'), sys.
stdin, sys.stdout, kot oTLyudTUITO TOV i0. StringIO.

BA\. emiong binary file yio éva avitkeipevo apyeiov pe duvatdtnta aviryvoong Kat eyypapng dvadikd
(ZV‘L’LKSL’HEV(X.

ouuPOAOCELPE TPUTAMY ELCAYWMYIKOV
Mo ouporooelpd Tov dECUEVETAL OO TPELS TEPUTTMOELS ELTE EVOG ELOAYWYLKOV (») 1] OG ATOTTPO-
@ov (). Av Ko deV TaPEXOUV KOULa AELTOVPYLKOTNTO TTov deV givar diadéoun pe ovuporooelpés e
ROV ELOAYWYLKA, €ivol YPTIOLUES YO LapOPOVg AOYOUGS. Z0G ETLTPETOUV VO, CUMITTEPIAAPETE LOVA KoL
ALTAG ELOAYYLKA Y wpig dLopuyn) 0 (o CUUBOAOCELPG KoL UWITOPOUV VO. EKTEIVOVTAL OF TOMES VPO~
UEG YWPLG TN XPNON TOV YOPAKTHPA GUVEXELD, KOOLOTOVTOG Ta LOLaiTEPa XpNoLUa Kotd T ovvtagn
eyYPAPoV ue ouporooelpéc.

TOMOG
The type of a Python object determines what kind of object it is; every object has a type. An object’s type is
accessible as its __class___ attribute or can be retrieved with t ype (ob7j).

type alias
"Evo. GUvV@VUUO Y10 VAV TUTTO, TTOV dMuovpyeitan pe v avafeon Timov oe Vo ovoryvwpLoTiKo.

Ta type aliases eival ypnowua yio v amhomoinon rype alias. Two tapaderypa:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

WITOPEL VoL YIVEL TTL0 EVAVAYVOTO dTTWG:

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

B\ typing kouw PEP 484, mov mepuypdepel authv tnv hettovpytkdtnta.

type hint
"Evag annotation wov KaBopilel TovV avapevouevo THIo yLo. (ol LETABANT, £va XopaKTpLoTko KAdong

1] WL TTOLPAUETPO CUVAPTNONG 1) TLUT) ETLOTPOPNG.

O vtodeikelg Timmy (type hints) eivar wpoonpetikéc Kal dev emBaiovran amd v Python, alld eivon
YPHOWES YL static type checkers. Mmopolv emiong va fondnoouvv tovg IDEs pe t ovumhpwon Kot thy
AVOSLAUOPPOOT KMOLKAL.

YmodeiEeig tomov (type hints) yia Kabolkég petafintésg, xapoakKTnplotkd KAAoNG Kou cuvopti-
oelg , aAAG OxL TOTLKEG UETAPANTES, UTOPOUV VO TTPOOTELOCTOUV YPNOLWOTOLDVING TO typing.
get_type_hints ().

B\. typing xouw PEP 484, mou mepLypdgper autiv Ty AeLToupyLtkotnTa.

Ka0oMKEg VEES Ypaupés
"Eva TpOTTog epUNVELNG pOMV KEWWEVOU GTOV 0TT0l0 OAa To akOAOUO avaryvwpilovtol mg MEELG wag
ypouung: 1 ovppaon téhovg ypapurhg tov Unix '"\n', 1 oVupaon tov Windows '\r\n', Kou v na-
Mé ovuPaon Macintosh "\ r'. Br. PEP 278 xou PEP 3116, xa0d¢ Kaw bytes.splitlines () ywo
pdodeTn yphHom.

annotation petafinrig
'Evag annotation o, PeToPANTIG 1] VOGS YOPOKTNPLOTLKOU KAAOTG.

‘Otov annotating puo PeTo AT 1 £va xopakTnpLotikod KAdong, 1 avdbeon eivol TpoapeTikn:

class C:
field: 'annotation'

Ta annotations HETAPANTOV XPNOLUOTOLOVVTAL CUVIOWGS YLOL 1ype hints: Y10 TOPAdeLyuo auth N LeTaPAnTy
ovouévetal vo Al Tiég int:

[count: int = 0 }

H ovvtoEn annotation petafAntig mepLypdgpetal oty evOTITO annassign.

BA\. function annotation, PEP 484 xouw PEP 526, mov meprypdpouv auty| T Aertovpyia. Aegite emiong
annotations-howto yia. BENTLOTES TPOAKTIKEG OYETIKA UE TNV EPYOTIO e OXOMAOUOVC.

virtual environment
'Eva. ovvepyatikd ommoiovouévo mepLBAALov ¥pOvVoU EKTELEDTG TTOV ETLTPETEL OTOVGS YPNOTEG KOL TLG
epapuoyég g Python va eykatootmoovv Kot va avofabuicovv mokéta diavoung Python ywpig va
mopeufaivouv ot ovuTEPLPOoPE AWV epapuoymv Python tou ektehovvtol 0to idto cuoThua.

B. emiong venv.

virtual machine
"Evog vitohoylotig opileton €€ ohokApou amd to Aoyioukd. H eucovikr| unyavn tg Python extelei to
bytecode mov eXTTEUTETOL ATTO TOV peTayAwTTioT)) bytecode.

Zen g Python
Katdhoyog oyedlaotikdv apydv KoL QLLOCOQLOV TTOV EIVOL XPTNOLUES YLO TNV KATOVONOoT KoL T 10T

75


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0278/
https://peps.python.org/pep-3116/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

Python Setup and Usage, Anpooicuon 3.11.14

™g Yhwooog. O Katdhoyog umopet vo Bpedel minktporoydviog «import this» oty dLodpaoTiky
KOvGOLa.
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nAPAPTHMA B’

About these documents

These documents are generated from reStructuredText sources by Sphinx, a document processor specifically written
for the Python documentation.

H avamtuEn tov eyypdewv kol Tov epyaleimv Toug eivat e€” ohokApou eBehovtiki] TtpoomtddeLa., dwg Kat
1 idua 1 Python. Edv 0éhete va ouvelopépete, piEte wa potid oty oelido reporting-bugs yio Anpogopieg
OYETIKEG e TO TG VO, To Kdvete. Kawvouprol eBehoviég eivan mavta evmpdodektol!

[ToAAég vy OpLOTiES TTNYALVOUY OTOVG:
« Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of much of the content;
« 7o Docutils tpdtlekt yio v dnuovpyio tmv epapuoydv reStructured Text ko Docutils:

o Fredrik Lundh yia to 61k6 Ttou Alternative Python Reference mpdtlext amd 1o omoio to Sphinx mpe ol
KoAég LOgec.

B'.1 Contributors to the Python Documentation

IMoAhol GvBpwmoL éxovv ouvelopéper otn yAwooo Python, tnv Bupiobnkn g Python, kol to €yypago tg
Python. Aeite Misc/ACKS otig mtnyég dravoung g Python yia wo Aoto tov ouvieheotav.

Movo e T ouUBoAT| KoL TIG CUVELOQOPEG THG KoLvotntag tg Python, 1 Python €yeL tétola vépoya éyypapa
- Zag evyopLotovpe!
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4
NAPAPTHMA [

lotopla kat Adela

.1 Hotopia Tou AoyLoHLKOU

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see https:
/Iwww.cwi.nl/) in the Netherlands as a successor of a language called ABC. Guido remains Python’s principal author,
although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI, see https:
/Iwww.cnri.reston.va.us/) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation;
see https://www.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was
formed, a non-profit organization created specifically to own Python-related Intellectual Property. Zope Corporation
is a sponsoring member of the PSF.

All Python releases are Open Source (see https://opensource.org/ for the Open Source Definition). Historically, most,
but not all, Python releases have also been GPL-compatible; the table below summarizes the various releases.

‘Ekdocn Mpoepxduevn and ‘Etoq Idloktnoia  GPL compatible?
09.0éwg 1.2  d/v 1991-1995 CWI VoL
13émg1.52 1.2 1995-1999 CNRI Vol
1.6 1.5.2 2000 CNRI OyL
2.0 1.6 2000 BeOpen.com &y
1.6.1 1.6 2001 CNRI oYL
2.1 2.0+1.6.1 2001 PSF oL
2.0.1 2.0+1.6.1 2001 PSF vou
2.1.1 2.1+2.0.1 2001 PSF valL
2.1.2 2.1.1 2002 PSF VoL
2.1.3 2.1.2 2002 PSF VoL
2.2 xou whvey  2.1.1 2001-onuepo.  PSF Vo

Enueiwon: GPL-compatible doesn’t mean that we're distributing Python under the GPL. All Python licenses, unlike
the GPL, let you distribute a modified version without making your changes open source. The GPL-compatible
licenses make it possible to combine Python with other software that is released under the GPL; the others don’t.
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Xapm, otovg morhoVg eEmTepLkolg e0ehovteg Tov epydotnKav Katm amd Tig 0dnyieg Tov Guido, avtég ot
eKOO0ELS EYLVALY EPLKTEC.

.2 Opol kaL nipoumoBbEoeLg yLa TNV npéopacn n} TNV XPrion tTng
Python pe aAAoug tpomnoug

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under the PSF
License Agreement and the Zero-Clause BSD license.

Kdémolo Aoyioukd mou givan evowuatmuévo otny Python eivoar vd dragpopetikég adeteg ypnons. OL adeteg
ToPOTOEVTAL (LE KMOLKO TOV EUTTLTTTEL 08 AUTHV TNV Gdeia. Agite Adeies ko Evyapioties yio Evewuatwuévo
Aoyioukd yuow puoL EAMTTN MOTa AUTOV TV 0dELmV.

M.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.11.14

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.11.14 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 3.11.14 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 3.11.14 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 3.11.14 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
3.11.14.

4. PSF is making Python 3.11.14 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.11.14 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.14

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.14, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.11.14, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

r2.2 ZYMoQNIA AAEIAZ BEOPEN.COM I'lA PYTHON 2.0

ZYM®ONIA AAEIAZ ANOIXTOY KQAIKA BEOPEN PYTHON EKAOZH 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
(ouvéyela oty emtopevn oehida)
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(ovveyiletal 0md TNV TPONYOUUEVT 0eMd)
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.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

r.2.3 ZYM®QNIA AAEIAZ CNRI I'lA PYTHON 1.6.1

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.

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."

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.

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.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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
(ouvéyela oty emtdpevn oehida)
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(ovveyiletal 0md TNV TPONYOUUEVT 0eMd)

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.

r.2.4 XYMoOQNIA AAEIAZ CWII'lA PYTHON 0.9.0 EQX 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.

M.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.11.14
DOCUMENTATION

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.

M.2. Opol kai poiinmoBeoeLg yia Tnv npoopaon 1 tnv Xprion tng Python pe aAAouqg tponodsg
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.3 Adeleq katL Euxaplotieg yia Evoopatwpévo AOYLOULKO

Avti M evotita givor o nutelic, odd avEavouevn Moto adewmv KoL EVapLoTImV Yo, AOYLOWKO Tpitmv,
IOV EVOOUOTOVETOL 0TV dtavour| g Python.

M.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/
MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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M.3.2 Sockets

H evdtnta socket ypnopomotel 1ig ovvaptoels, getaddrinfo (), koL getnameinfo (), Ta 0moio €OV

viomon0ei oe draopetikd apyeia amd to WIDE 'Epyo, https://www.wide.ad.jp/.

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.

M.3.3 Aouyxpoveg socket unnpeoieq

The asynchat and asyncore modules contain the following notice:

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.

r.3. Adeleq kat Euxaplotieg yia Evowpatwpgvo AOyLOHLKO
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M.3.4 Awaxeipion Cookie

H evomto http.cookies mepléyel TV mopaKdT® E100TOINON:

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.

M.3.5 Avixveuon eKTéAeong

H evomto t race mepiéyel v TapokdTm eL00TOiN0:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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M.3.6 Zuvaptnioelg UUencode kat UUdecode

H evomto uu mepLéyet v mopakdtm domoinon:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

M.3.7 KAjoelg Anopakpuopevng Awadikaciag XML

H evomto xmlrpc. client mepiéyel v mopakdtw e1d0moinon:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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".3.8 test_epoll

H evomto test.test_epoll mepLéyet TV TAPaKATm ELOOTOIMON:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

M.3.9 EmAoyn kqueue

H evomta select mepiéyel tv mapokdtm ewdomoinon yio v kqueue diemagpi):

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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r".3.10 SipHash24

To apyelo Python/pyhash.c mepiéyxer v vhomoinon tov Marek Majkowski tov olyopiBuov tov Dan
Bernstein, SipHash24. Autd mepléyel v mapakdatm onueinon:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

M.3.11 strtod kau dtoa

To apyelo Python/dtoa. ¢, mov mopéyel TG ovvaptnoelg dtoa ko strtod tng C yio petatpormt) twv C doubles
7TPOG Ko atd strings, Tpoépyetat amd to oudvupo apyeto tov David M. Gay, mtpog to mopdv diabéoiuo amod
https://web.archive.org/web/20220517033456/http://www.netlib.org/fp/dtoa.c. To apykod apyeio, OTWG AvaKTY)-
Onke otig 16 Maptiov, 2009, mepiéyet ta akOAOVOa TVEVUATIKG SUKOLDUOTA KOL TNV ELOOTOIN0N 0dEL0dOTN-

ongc:

/****************************************************************

*

* The author of this software is David M. Gay.
*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % of

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.

*

***************************************************************/
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r.3.12 OpenSSL

Ou povédechashlib, posix, ssl, crypt xpnotpnomorovv thv Bifiiodnkn OpenSSL yia emuthéov amddoon,
eqv dratifevton amd to hettovpykd ovotnua. Emumhiéov, ta mpoypduuota eykatdotaong yio v Python yio
Windows ko macOS, evdéyetar va mepthapfiavouy éva avtiypago twv Bipiodnkdv OpenSSL, erouévog ov-
usepthapupavouue eva aviiypago g aderag OpenSSL €d®. Tia tnv €ékdoon OpenSSL 3.0 ko yua vedTtepeg
€KOO0ELS TTOV TPOEPYOVTOL aTtd auTh, LoyveL 1) ddela Apache v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.
"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.
"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.
"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.
"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.
"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work
(an example is provided in the Appendix below) .
"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.
"Contribution" shall mean any work of authorship, including
the original version of the Work and any modifications or additions
to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent
(ouvéyela oty enopevn oehida)
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to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents

(ouvéyela otV entopevn oehida)
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of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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.3.13 expat

H enéxtaon pyexpat MUWOUPYELTOL XPNOLUOTOLMVTAG £VO CUWTEPINOUBOVOUEVO OVTLYPAPO TV TTIYMV
expat, ektOg edv 1) €kdoom €xeL TNy pUOULON ——with-system-expat:

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.

r.3.14 libffi

The _ctypes extension is built using an included copy of the libfli sources unless the build is configured
——with-system—-1libffi:

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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r.3.15 zlib

H eméxtaon z1ib dnuovpyeital ¥p1oLUoTOLmMVTAS VO, CUUTEPIAAUBAVOUEVOL avTiypapo Tov Tnydv zlib,
eqv 1 £xdoom Tov zlib wov BpiokeTol 0To CVOTNUO ELVOL TTOA) TTOME YLOL VAL X PN OLULOTTOLNOEL YL TNV KATOOKEVT):

N

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

M.3.16 cfuhash

H vhomoinon tov mivaKa KoTaKepUATIONOU OV xpnotiomoteital amd 10 tracemalloc faociletol oto €pyo
cfuhash:

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
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

(ouvéyela oty enopevn oehida)
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(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.

M.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
——with-system—-libmpdec:

Copyright (c) 2008-2020 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.

.3.18 W3C C14N ocouita SoKLUNiG

H covita doxiurig C14N 2.0 oto mokéto test (Lib/test/xmltestdata/c14n-20/) avaxtibnke amxd
tov totdtomo tov W3C https://www.w3.0org/TR/xml-c14n2-testcases/ kot drovéuetor pe thv adewa 3 pNTpwv
BSD:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* 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.

* 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

(OUVEyELD TNV ETTOUEVY] GEMDO)
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specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

r".3.19 Audioop

To module audioop ypnowwomotel wg Baon kKmdika tov apyeiov g771.c Tov épyou Sox. https://sourceforge.net/
projects/sox/files/sox/12.17.7/s0x-12.17.7 .tar.gz

Avuto o nyaiog kmdikag eival Tpoidv tng Sun Microsystems, Inc. Ko wopéyetal yLo omepLopLoTh
xphHon. Ou %pfoTeEG UTOPOVV VO OVTLYPAPOUV 1] VO TPOTOTOLOOUV OUTOV TOV TTNYoio KmALKa
xwplg xpéwon.

O [THI'AIOZ KQAIKAZ TOY SUN ITAPEXETAI OIIQX EXEI XQPIXZ KANENOZ EIAOYZX EI'-
I'YHZEIZ ZYMIIEPIAAMBANOMENQN EITYHZEQN ZXEAIAZMOY, EMIIOPEYZIMOTH-

TAZ KAI KATAAAHAOTHTAZ I'TA 2YTKEKPIMENO ZKOIIO ‘H ITIOY ITPOKYTITEI AITO
KATIOIA ITOPEIA XYNAAAATHZ, XPH>XHX 'H EMITOPIKHZ ITPAKTIKHZ.

O myaiog KmdLkog Tov Sun TapEYETOL YWPIg TV VITOOTHPLEN Ko wpig Kauio voypEwon) ek ué-
povg g Sun Microsystems, Inc. va fon01oeL otnv xpnomn, oty S1dpOwon, Tpomomoinon 1 fertimon
TOV.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE
INFRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS
SOFTWARE OR ANY PART THEREOF.

Ze Kapia sepizmtworn 1 Sun Microsystems, Inc. dev @épel evOUVH yLoL TUXOV OTTOAELD EGODWV 1)
KepdWV 1N dAheg e1dIKES, Euueoeg Kat emakOlovbeg Tnuieg, akoun kol av 1 Sun €yl eviuepwoei
Yol TV TTOavOTHTA TETOLWV TNILOY.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, Koligpdpvio 94043

".3.20 asyncio

Mépn g evotitag asyncio evomuatmvoviol amd to uvloop 0.16, 1 omoia dwavéuetar ue ddewa MIT:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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.

(ouvéyela oty enopevn oehida)
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THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Copyright

H Python ko vt 1) Tekunpiwon eivod:

Copyright © 2001-2023 Python Software Foundation. ‘Ol To. StkodUoTo SLOTPOUVTAL.

Copyright © 2000 BeOpen.com. OLa T SUKOLMOUOTA SLATNPOVVTOL.

Copyright © 1995-2000 Corporation for National Research Initiatives. Olo. To. StKaLOUATO SLATNPOVVTAL.

Copyright © 1991-1995 Stichting Mathematisch Centrum. ‘Ola Tal SLKOLOUOTA SLATPOVVTOL.

AvatpéEte 010 lotopla kar Adea Yo TPNG TANPOQOPNON OYETIKE te TNV AdeLa YpNoNG Ko Tig eE0V010d0-
THOELS.
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PYTHONVERBOSE, 8
PYTHONWARNDEFAULTENCODING, 9
PYTHONWARNINGS, 8
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PEP 370,7,12 -0, 6
PEP 397,45 -00, 6
PEP 411,72 -p,7
PEP 420, 64,70,72 -R,7
PEP 443, 66 -S,7
PEP 451, 64 -V, 5
PEP 483,66 -W, 8
PEP 484,60, 65, 66,75 -X, 8
PEP 488,6,7 -b, 6
PEP 492, 6062 —--build, 29
PEP 498, 64 -c, 4
PEP 514,45 —-check-hash-based-pycs, 6
PEP 519,71 -d, 6
PEP 525,60 —-disable-ipve, 21
PEP 526, 60,75 —-—disable-test-modules, 23
PEP 528,44 ——enable-big-digits, 21
PEP 529, 13,44 ——enable-framework, 28
PEP 538, 14,22 ——enable-loadable-sqglite-
PEP 585, 66 extensions, 21
PEP 3116,75 —--enable-optimizations, 24
PEP 3155,72 —-—-enable-profiling, 24
Pythonic, 72 —-—enable-pystats, 23
-R ——enable-shared, 26
command line option,7 ——enable-universalsdk, 28
-S —-—enable-wasm-dynamic-1linking, 23
command line option,7 —-—enable-wasm-pthreads, 23
TEMP, 40 —-—exec-prefix, 23
-V -h,5
command line option,5 —-help, 5
-W --help-all,5
command line option,8 —-—help-env, 5
-X --help-xoptions,5
command line option,8 —--host, 29
Zen tnc¢ Python, 75 -i,6
_ future_ , 65 -m, 4
__slots_ ,73 —--prefix, 23
annotation, 59 -q, 7
annotation petafAntnig, 75 -s,7
awaitable, 61 -u, 7
-b -v, 7
command line option,6 —--version, 5
--build —--with-address-sanitizer, 26
command line option, 29 —-—with—-assertions, 25
bytecode, 61 —-with-build-python, 29
bytes-1like avtikelpeva, 61 ——with-builtin-hashlib-hashes, 27
-c ——with-computed-gotos, 24
command line option,4 —--with-cxx-main, 21
callable, 61 ——with-dbmliborder, 22
callback, 62 ——with-dtrace, 26
——check—-hash-based-pycs -—with-emscripten-target, 23
command line option,6 --with-ensurepip, 23
command line option —--with-framework-name, 28
-2,5 --with-hash-algorithm, 27
-B, 6 —-—with-1libc, 27
CONFIG_SITE, 29 ——with-1libm, 27
-E, 6 ——with-1ibs, 26
-1,6 --with-1to, 24
-J,10 —--with-memory-sanitizer, 26
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——with-openssl, 27
—--with-openssl-rpath, 27

——without-c—locale—-coercion, 22
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