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ONE

CPython 4 ¥ &2 7V XiZa~<wy K74 Y e BEEHAN - THRA RREERITRVET,

fhoEEDa~vy F 74 Y AF—24l% CPython 2 IXEA D 3, X542 MK implementations % 218
LTI,

1.1 Ak 1Y>

Python ZE#T 22 %, UTOSBEEDA TS a v EIEETEET:

‘python [-bBdEhiI0OPgRsSuvVWx?] [-c command | -m module-name | script | - ] [args]

BHS5A. bo b RIVEFMHTRZ, BEICRAZ ) S 2E#T5 L TT:

‘ python myscript.py

111 4128—T A RF T3>

AVERTYVEDA R —T7 24 RF UNIX 21D DITPTHE T, X HEL OEFHFEZREMEL TV
¥

e 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 77 ANGEIED FEANE LTI 7 ANZESNGE ZDT7 7 ANNHRT )T M EiHAAA
THEITLET,

o T4 LI PVEELIRIIRIMSTI5E, 20T 4 L2 PURSHEYIRAHIORZ V) T+ 7 7 4 VR
AIAATEITLE T,

o ¢ AXVR X7 avEMALTEHINLIGE, AV R & L TEXN Python DX EEITL
¥9, AV F OEIFBAT TR SN EBITEEET 2 2 b TEE T, [TORBHDEHATII
Python X OEEEZRTT |

e -m EYVa—I)L&A ¥ LT Python €V 2a— A RARXHDZEY 2 —LEBEINHE, ZOEI 22—
BAZVT P LTEITLETS,
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AT IT 4 7= FTIE. ASIOREPFEITHNS—REINE T,

AVRTYVRIZESoTHEENZ AT a Y YR MR T L., #T 22 TO5/8UI sys.argy 28
DEF, - LU, INF 0 DFHHER (sys.argv[0]) 37005 ADY —ZAEERERTXFIITT,

-c <command>

command W® Python 32— FEEITLF T, command FBATICE» TRYISNTz 1 T EDXT
T, BEDEY 2—1Da— ReFAUL, [THOZEAXTFIEIE®RZFHD X3,

DX T a YHIEESINHGA, sys.argy DRFIOEZRT "-c" 2RO, ALY T4V 7 U
sys.path DEHICEMENET (ZDT4 L7 PV XHEZEY a— L% by TLRLVET2a—L kL
T import K2 X518 D £9),

5% command Z#5%E L T Bi&{ X~ b cpython.run_command %35 LU ¥ 35

-m <module-name>

sys.path D OIFEINLEY 2 —NEZDEI 2 — 2L, ZONAE% __main__ TV 22— LT
EITLET,

518U module %72 DT, ILRT (.py) ZEDTUIVWIF EEA, T 2 —LEIFERRK Python Offt
FE Y 2 —L4 (absolute module name) THEHRNEFTFH, EENZNZHAEIL TVS LIFRD x¥
A (BIZIZ. A 7Y ELRNCED 5 HEHAT 520 LLELA),

Ny =% (BHIZEEARYy 7=V EL) THHVERA, BEDOEY 2 —-1OROD Iy =
G5z NI GE, A &R T Y R <pkg>.__main__ % main EY a2 — Ll LTHEITLET, 20D
EENIRZ ) TP LTEINLT 4 L7 b USR zip 77 A0 EA YR T) XHPNUHT 20 B
FICRICICLTWE S,

0 IR
ZOF T a VIFMHABIAHEY 2= C TEPNLIREY 2 —VICIIFHTZ £8 A, Python

EV 2N T ANEESTORELRLTE, LEL. Y SALBEADES 2 —E. ¥ 27T
DY =27 7 A N7 L THHHARET S,

DA T a YHPHRESNIHE. sys.argy DRAIOERIZES 2 -V T 7 A VDT NNRIZIZD F
T (EVa2a—NT7 74 VERBLTVSHE BRAIOERZ "n" ITRESNET), c AT a v [
i, ALY b7 4 L2 U D sys.path OFEEICBME N E T,

-I 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.

ZLOEEES L TS VEI 2 — A7) P LTEITEINEKEDEZDOa— 3B h T, filx
13, timeit Y 2 —EIRD X S ICETA[HETT

python -m timeit -s '"setup here" "benchmarked code here"

python -m timeit -h # for details
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5% module-name Z45F LT B# 4 > b cpython.run_module %M L £,

& BE

runpy.run_module ()

Python 22— FTE#MH 2 2 E(filF%HE

PEP 338 - €Y a— %2 RA27 VS e LTHEITTS

N—=ar 31 TEH: _ main__ 3 7EI 2 —NEFETTEIN Fr—VEnREMEEhE LR,

N—ay 3.4 TEH: AHIZEEA Ay —Y b R— b EINFEL

HEAT) (sys.stdin) 22637 Y FEHARAA TS, BEANDNEZ — I F AR -GG, BB -
AT a vHPHEESINET,

COFATT a v PEEINT GG, sys.argy OBRAIIDEZHEIE "-" T, ALY bT 4L 27 UM
sys.path OJEHIZEME N E T,

S L T B A XY b cpython.run_stdin ZiAH L %9,

<script>

script N Python 23— FE2FEITLE T, script 1&. Python 7 7 AL, __main__.py 7 7 A A DD
57 4V2Z MY, __main__.py 7 7 ANDD D zip 77 ALDVTINHD, 77 A NVT AT LLED (HE
THE 7 LA SR TR D EE A,

DA T a yHHEESINIHE. sys.argy ORMIOERIFZa~ Y F 74 Y THRESNLRAZV T+
i D £,

A7V T b4H Python 7 7 A VEEHEEELTOWESE, ZO7 740287 4L 27 bUBR
sys.path OEFHIEBMEN, Z2D7 74 ME __main__ EYV 2 -l LTETINET,

AZVTVEDRT 4 LT bV zip 77 AVERIREL TGS, A7 U 7 425 sys.path (B
., ZOHD __main__.py 7 7 AV __main__ TV a2— L LTETEINET,

-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.

5% filename ZHEE L T B&E A X b cpython.run_file ZiXH L £,

& BE

runpy.run_path()
Python 2 — FTEE 2 2 %Mz HEAE

1.1.

AR ESTY 5


https://peps.python.org/pep-0338/
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AVR=T 2 ARF T a VREZONRP o GG, -1 PIEEIICIEE Eh, sys.argv[0] HZEDFF
("M kD, BEDT 4 L7 YD sys.path DEBITEMENE T, £/ FIAFRETHIUIX THiTEE

J&IERRED BB E L XL E F (rlcompleter-config # B L TL 22X W),

& BE

tut-invoking

N—=Pay 3.4 TEE: Z7HECBRORENHEFNHIMEEINET,

1.1.2 —f§A 7> 3>
-7
-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.
Added in version 3.11.
--help-xoptions
Print a description of implementation-specific -X options and exit.
Added in version 3.11.

--help-all

Print complete usage information and exit.
Added in version 3.11.

-V

--version

Python D N—2 a Y&HS2FRRLTRTLET, HHDH:

Python 3.8.0b2+

2OfET DL, RDESITLDZL DL FOERERRL £

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

Added in version 3.6: -VV A+ 7> a3 >,
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1.1.3 zoftoF 7o a3 >

-b

Issue a warning when converting bytes or bytearray to str without specifying encoding or
comparing bytes or bytearray with str or bytes with int. Issue an error when the option is

given twice (-bb).

N—Ya ¥ 3.5 TEH: Affects also comparisons of bytes with int.

Gz on7%E, Python 13V —REY 2 — 1 DA YR— MREIZ .pyc 7 7 A VOERZHAEE A,
PYTHONDONTWRITEBYTECODE RRIRZ DB L TL 72X\,

--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). See also the PYTHONDEBUG environment vari-
able.
This option requires a debug build of Python, otherwise it’s ignored.
-E
Ignore all PYTHON* environment variables, e.g. PYTHONPATH and PYTHONHOME, that might be set.
See also the -P and -TI (isolated) options.
-i
Enter interactive mode after execution.
Using the -7 option will enter interactive mode in any of the following circumstances:
e When a script is passed as first argument
e When the -c option is used
e When the -m option is used
Interactive mode will start even when sys.stdin does not appear to be a terminal. The
PYTHONSTARTUP file is not read.
CDATY a iZra—r " VERP, A7) TN eRESEL L EICEDAR y 7+ L — A%
N3 DIMERTF, PYTHONINSPECT B L T & W,
1.1. OV RFT1> 7
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-I
Python ZFRBEE— FTHEITL X T, -E. P, BEY s A 7> a VHBERANTIEE SN T,
In isolated mode sys.path contains neither the script’s directory nor the user’s site-packages di-
rectory. All PYTHON* environment variables are ignored, too. Further restrictions may be imposed
to prevent the user from injecting malicious code.
Added in version 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.
N—Yay 35 TLHE: PEP 488 IZfitoT .pyc 77 A VHEEBHL£7,
-00
Do -0 and also discard docstrings. Augment the filename for compiled (bytecode) files by adding
.opt-2 before the .pyc extension (see PEP 488).
N—ar 3.5 TEHE: PEP 488 IZft>T .pyc 7 7 A VHEEBHL X3,
-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.py command line: Don’t prepend the script’s directory. If it’s a symbolic
link, resolve symbolic links.
o 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.
Added in version 3.11.
-q
AYRT 7T 4 7TE—FTH copyright £ NXN—=Ta>DAXvE—I%RRLERA,
Added in version 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__Q)
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.
8 F1EIATVRIAVEERE


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
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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 2 & o Ty ¥ a2y — FOBEEEEMEZEICT 2 Z KT T,
Added in version 3.2.3.

N—Pay 37 TEH: COF T a v BERINRAD L.

-s
A—HOHA CNYT—SDT 1 LI k) % sys.path ITEML EHE A,
See also PYTHONNOUSERSITE.

o BE
PEP 370 - 2—#Z ¢ D site-packages 74 L7 MV

-s
site EY 22—/l ® import &, ZDEY 2 —HTR > TWiz site Z & D sys.path NDOEIEZ L)
WCLE9, BT site ZB/RANC import LTH, THHOBERFETEINFTEA (EITLEWVEEE.
site.main() ZMUH L TLZE W),

-u
Force the stdout and stderr streams to be unbuffered. This option has no effect on the stdin
stream.
PYTHONUNBUFFERED ®BHRL TL E&E W,
N—a v 3.7 TEH: The text layer of the stdout and stderr streams now is unbuffered.

-v
EV 2 ADBHUEEI N 720 A v =Y MO L, ZADBEZ (77 ANVAREL I VEY 2 —
V) poa—RENLDPZERRLET, ZAEX6NGE (-v) 3. EYV 2 -V ZRETIL 212
Frzv I LT 7ANITERAy =Y 2HMNLET, $/ BTROEY 2127V =27 v FI2H
THHEMBRMEL £
N—=Y a3 ¥ 3.10 TZHE: The site module reports the site-specific paths and .pth files being
processed.
PYTHONVERBOSE $ B L T 72 W,

-W arg
L&, Python OBHEHIIT 7 4L P TIIEE R v — T % sys.stderr KHRRLF T,
The simplest settings apply a particular action unconditionally to all warnings emitted by a process
(even those that are otherwise ignored by default):

1.1. OV RFT1> 9


http://ocert.org/advisories/ocert-2011-003.html
https://peps.python.org/pep-0370/
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=X

-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time

-Wall # Same as -Walways

-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.

FIBDTEEBIIRD X 517D £

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 equiv-

alent to an omitted line number.

BERD W AT a v BIGETHIENTERT, BELX 1O LA T avevyF L 23,
BRIy FLEA T a7 272 a AR T, FIER - A7 a VidEHIAES
(BROUIOEEDRE L 212, PIERF TS a VI T2EERX vt —IDPRREINET),

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.

# L < 1& warning-filter ¥ describing-warning-filters ZZ L T 72X\,

Unix YUANAOERD #1end Z{FS 72D, V—ADBRIIDITEAFy 7LET, Ziud. DOSHEHOD
Ny ZDAHEEHPNE LTVWET,

MeARREBBGDF TS a v DDICTFREIATHET, HEDYL 25 CPython X FDEZERL
TWVWETd:

10

F1EIIVFSAIVERIER
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e -X faulthandler to enable faulthandler. See also PYTHONFAULTHANDLER.
Added in version 3.3.

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.
Added in version 3.4.

e -X tracemalloc to start tracing Python memory allocations using the tracemalloc mod-
ule. 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.

Added in version 3.4.

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

PYTHONINTMAXSTRDIGITS.
Added in version 3.11.

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.

Added in version 3.7.

e -X dev: enable Python Development Mode, introducing additional runtime checks that are

too expensive to be enabled by default. See also PYTHONDEVMODE.
Added in version 3.7.

e -X utf8enables the Python UTF-8 Mode. -X utf8=0 explicitly disables Python UTF-8 Mode

(even when it would otherwise activate automatically). See also PYTHONUTFS.
Added in version 3.7.

o -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.

Added in version 3.8.

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

Added in version 3.10.

e -X no_debug_ranges disables the inclusion of the tables mapping extra location informa-
tion (end line, start column offset and end column offset) to every instruction in code ob-

jects. This is useful when smaller code objects and pyc files are desired as well as suppress-

1.1. AV k31> 11
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ing the extra visual location indicators when the interpreter displays tracebacks. See also

PYTHONNODEBUGRANGES.
Added in version 3.11.

-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”.

Added in version 3.11.

-X perf enables support for the Linux perf profiler. When this option is provided, the perf
profiler will be able to report Python calls. This option is only available on some platforms
and will do nothing if is not supported on the current system. The default value is "oft”. See

also PYTHONPERFSUPPORT and perf_profiling.

Added in version 3.12.

EEOMEZIE L., sys._xoptions FHHENLOMH T I HHRET,
Added in version 3.2.
N—a v 3.9 TELH: Removed the -X showalloccount option.

N— 3 ¥ 3.10 TEHE: Removed the -X oldparser option.

1.1.4 Options you shouldn’t use

-J

Reserved for use by Jython.

1.2 FHAEH
MUTOBREZRIZ Python OFENTHEL £ 9, BELARI -E X - I A Dax Yy FI4 VA4 v F ORI
WX ET, BELLLEICATY RIAL VAL v FHRBRREERE T — =54 FT20EHTT,

PYTHONHOME

f24E Python 24 77 VDBFHZ2EELET, 774V TR 7477 VI prefiz/lib/
pythonversion ¢ ezec_prefiz/lib/pythonversion »»HMEKRINE T, T I T, prefiz &
ezec_prefiz ¥4 VA M —MKFDT 4 L Z b UT, WAHET 7 4L b T /usr/local T3,

PYTHONHOME 731 DD F 4 L Z bV IKRESINTWBEA, ZDMHIX prefiz & ezec_prefiz DM
HFrEEHMIET, 2hoIChl4x DEEIEE LW EEX. PYTHOVHOME % prefiz: exec_prefiz D
XOHEEL T,

12


https://www.jython.org/
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PYTHONPATH

EV2— AT 7ANDT 7 4N FDORRASRZEIMLE T, CORBE-MD 7 r—< v M =L D
PATH 2 [A UT. os.pathsep (Unix 252w, Windows 25t Iany) TRYILN/z 1 2D LD
TAVLZ MURIATE, FELRVT 4 L7 b VIFESR LRI E T,

WEDT 4 L2 M VAT, PYTHONPATH O b VIZ¥ 27 Python €Y 2 —)L (Y —ZEATH
AVASANINEBRTY) 2E80 zip 77 AVEBHT 22 b TEET, HIREY 2 — LT zip
77 A NDOFMNS import TEHILIXTEEFEA,

T 7 4 F DRBEANRIEA VA b= IUIRKIFT T2, #HIL prefiz/lib/pythonversion TIHED ¥
§o (LD PYTHONHOME 2B LT &V, ) T BIC PYTHONPATH (\ZBISHE T,

FO AVE=TxA4Z2F T3y THHIATVZ LK, BMOBMRAZTFT 4 L2 YD
PYTHONPATH O FRNEBMINE T, MESRIE Python 70277 A0 5 sys.path ZH & LT
BET 228D TEET,

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.

Added in version 3.11.

PYTHONPLATLIBDIR

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

Added in version 3.9.

PYTHONSTARTUP

I DEBDGAABARETR 7 7 A VA DB/E. MEHE— FTRAD 71 v 7 FBRRENDHINTZED
7 7 A4V®D Python A< Y RREFTEINET, 77 A VATERINTVEA T 27 b A VKR—1
ENTA T2 VMR Yy ¥ a Y OB TIHRAT 272012, 77 A VENEERNRa< Y FEH
CHARIZEMTHEITEINET, 20774 LDOHT, 7 b sys.psl ¥ sys.ps2. 5L T v 7
sys.__interactivehook__ $ZEHETE ¥,

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

on startup.

PYTHONOPTIMIZE

DERNTLE TR FHNEBRBETIDE -0 A 7> arvr2iEET 2D &liTcd, BEEARELS
*&-ﬂ%@ﬂ@hibt@tﬁbmmbiﬁo

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.

1.2.

RIREH 13
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Added in version 3.7.

PYTHONDEBUG
ZOBEBICLE TR O FHNEZRET IO -d A7 a v wIEET 2D SHTT, BHEIEE L5
A, -d BPEBEIEE LD FRICICED £3,

This environment variable requires a debug build of Python, otherwise it’s ignored.

PYTHONINSPECT
DERNCLE TRV FHNZRETIDIE -1 A7 a vy2IEET 2D EMTY,

DERUE Python 22— F2 5 os.environ 2o TEEL T, 7ur 7 2 THRDA Y AR b
E—-FREHT 2N TEETS,

SIEL T BEE A XY b cpython.run_stdin ZiEH L £ 35,
N—a v 3.12.5 TEH: (also 3.11.10, 3.10.15, 3.9.20, and 3.8.20) Emits audit events.

PYTHONUNBUFFERED

DERNCLE TR W FHEHRETAIDIE ~uw 7> a v RIEET 2D LEMTT,

PYTHONVERBOSE
DEPBICZB TRV TFHNEHRETZ2DE v AT a Vv EBIEET 2D EMTT, BHERE LS
/Er\ -y BEBEEE LD RERICICRD £3,
PYTHONCASEOK
BEBDPRESINTWEEE. Python & import X TAXE/MXEZRILERA, 24U
Windows ¥ macOS TOAEIEL £3,
PYTHONDONTWRITEBYTECODE
DEBIZETIR VLI e BE L1256, Python 13Y —RAEY 2 —1DA VR—MFIZ .pyc 7 7
4W%Wﬁbiﬁkﬁbﬁ<ﬁbfﬂ-Bif?ay%%ﬁTé®Z%meo
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.
Added in version 3.8.

PYTHONHASHSEED
DERHFAE SN TWRWEFER random ICHE S W84, BLEUEA str. bytes 77922 + 0
Ny TadD¥— RIZfbhE T,

PYTHONHASHSEED D3¥BUEICEEE SN2 5E. TOMHEIEANY ¥ 2T v & 2bH S BLD hash() ERD
EES — Ficfbi 3,

ZOHMZIBERMEOD 3Ny 2 ZAREICT R 22T, flIZIEA 27V XHEOHCT A MR
Python 70t AD7 5 AKX Ty ¥ a2 HEAETL2DICHVET,
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HHT [0,4204067295] D HERTHIFAUI R D F A, 0 BIEET B LAy & 25 ¥ X AU
XNET,

Added in version 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.

Added in version 3.11.

PYTHONIOENCODING
DERHA ¥ X =T ) ZREITHNTHRE SN TV HA, encodingname: errorhandler ¥\ 5 AT
FRUHEA ) RRE ) AR E L S — o v a— K% EEHZX L ¥9, encodingname ¥ :errorhandler
DEFEIED 5 HIEET. str.encode() LFEUEKREZRH F3,

BHET 5 — ) DY E. terrorhandler OIS N E F; N> F 713HIT 'backslashreplace'
‘t\\\j—o

N— a Y 3.4 TEH: encodingname DHERFHMEEITHZ D F L,

N—a ¥ 3.6 TEZHE: On Windows, the encoding specified by this variable is ignored for interac-
tive console buffers unless PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected

through the standard streams are not affected.

PYTHONNOUSERSITE
ZOBRBEBDPFTEINTWBIEA, Python & 1—4 site-packages T L2 kU % sys.path
WEML £€ Ao

& 2E

PEP 370 - 2—#Z & ® site-packages 7 4 L Z MV

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.

> B

PEP 370 - 2—%#Z ¢ O site-packages 74 L 7 MV

PYTHONEXECUTABLE
CDBRARBDRE S NIZGA. sys.argv[0] &, C 7V X4 20 5H80GF LEDOD DI Z DEREE
ZHOMEAHREENE T, macOS TOAEEL 75,

1.2. RIREH 15
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PYTHONWARNINGS

This is equivalent to the - 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):

PYTHONWARNINGS=default
PYTHONWARNINGS=error
PYTHONWARNINGS=always Warn every time

# Warn once per call location
#
#
PYTHONWARNINGS=all # Same as PYTHONWARNINGS=always
#
#
#

Convert to exceptions

PYTHONWARNINGS=module
PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

Warn once per calling module
Warn once per Python process

Never warn

## L < 1X warning-filter ¥ describing-warning-filters 2R L T 72X W,

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.

Added in version 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 tracemalloc.start() function for more information. This is equivalent to setting

the -X tracemalloc option.

Added in version 3.4.

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 importtime option.

Added in version 3.7.

PYTHONASYNCIODEBUG

Z DEEERMZE TRV TFINCHE SN E, asyncio BV 2 —LD TNy 7E—F EELE
nE9,

Added in version 3.4.

PYTHONMALLOC

Set the Python memory allocators and/or install debug hooks.
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Set the family of memory allocators used by Python:
e 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_DBJ)

e pymalloc: use the pymalloc allocator for PYMEM_DOMAIN_MEM and PYMEM_DOMAIN_O0BJ domains
and use the malloc() function for the PYMEM_DOMAIN_RAW domain.

Install debug hooks:
e debug: install debug hooks on top of the default memory allocators.
o malloc_debug: same as malloc but also install debug hooks.
o pymalloc_debug: same as pymalloc but also install debug hooks.
Added in version 3.6.

N— g 3.7 TEH: Added the "default" allocator.

PYTHONMALLOCSTATS

ETHROWXTFINIRESINS &, Python 37284727 b7V —FPERINERE, vy v b
R VHFIZ pymalloc X €V 705 —X OFEHERERRILE T,

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

N— a ¥ 3.6 TEH: 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.

Added in version 3.6: X DEEL <1 PEP 529 2SR L T &0,

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.

1.2.
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Added in version 3.6.

PYTHONCOERCECLOCALE

If set to the value 0, causes the main Python command line application to skip coercing the legacy
ASClII-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.utf8
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) automat-
ically 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, PYTHONUTFS will still activate by default in legacy ASCII-based locales. Both features must

be disabled in order to force the interpreter to use ASCII instead of UTF-8 for system interfaces.
Availability: Unix.

Added in version 3.7: X HEEL <X PEP 538 2% LT ZX W,

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.

Added in version 3.7.
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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.
Added in version 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.
FHZE io-encoding-warning #SH L TL 72X W,
Added in version 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 objects and pyc files are desired as well as suppressing the extra visual

location indicators when the interpreter displays tracebacks.
Added in version 3.11.

PYTHONPERFSUPPORT

If this variable is set to a nonzero value, it enables support for the Linux perf profiler so Python

calls can be detected by it.
If set to 0, disable Linux perf profiler support.
See also the -X perf command-line option and perf profiling.

Added in version 3.12.

1.21 TNYTE—FEH
PYTHONDUMPREFS

HEINZEE, Python 34 VR TFVZDT % v bR YV RIZE-TWE ATV =27 M e BED T v
N X TLET,

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.

Added in version 3.11.

1.2. RIREH 19






TWO

UNIX 75y k7 #—LT PYTHON Zf£>

2.1 B%H/N— 3> D Python DEELA YR R—IL

2.1.1 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 compile the latest version of Python from source.

In the event that the latest version of Python doesn’t come preinstalled and isn’t in the repositories as

well, you can make packages for your own distro. Have a look at the following links:

& 2E

https://www.debian.org/doc/manuals/maint-guide/first.en.html
Debian 2 —¥%—[MmA7

https://en.opensuse.org/Portal:Packaging
OpenSuse L —% —[al}

https://docs.fedoraproject.org/en-US /package-maintainers/Packaging_ Tutorial_GNU_Hello/
Fedora 2 —¥ —[Ajl}

https:/ /slackbook.org/html/package-management-making-packages.html

Slackware L —#% —[A]l}

Installing IDLE

In some cases, IDLE might not be included in your Python installation.

e For Debian and Ubuntu users:

sudo apt update
sudo apt install idle

e For Fedora, RHEL, and CentOS users:
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sudo dnf install python3-idle

e For SUSE and OpenSUSE users:

sudo zypper install python3-idle

e For Alpine Linux users:

sudo apk add python3-idle

2.1.2 FreeBSD ¥ OpenBSD

o FreeBSD 2 —#—2% Python 2w 7 =Y ZBMT 2 ITERD LS LTL ZE W

pkg install python3

e OpenBSD Z—4—23% Python /Sy 7 =Y ZBEMT 2 ITERXD LI LT XV

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your,

—architecture here>/python-<version>.tgz

Bz, 1386 = —4 —2% Python 2.5.1 ZHS T 2 I ERD L5 LET:

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.2 Python OEJLF

CPython ZHZTaYy AL LEZWEEE £F V-2 ZAFLET, BV IV -RROY —R%2&XT
O—F, H2VWEY—RVKRI PUDLLHLL 78— ZERLTLLZI WV, (y FOERICER L 72\
B3I a—UPRBEIZRSTL D, )

L RFIEIGEEDa~ Y FTITVWET

./configure
make

make install

Configure DA 723> RFED Unix 77 v b 7 4 — 2B 2FE A Python Y =AYV —DL— b
2% % README.rst \Zflih SR SN TVWE T,

7'\

g

==}
[=]

22 % 2 & Unix 73y b7 +—LT Python Z{5
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make install i python3 NA F V% FEZFLREIV V7 2ZWELTLE> b LA EREA. £
D7z, make install OfUb DT ezec_prefiz/bin/pythonversion DHA4 ¥ X b —/LF % make
altinstall 2SRRI TVE T,

2.3 Python ICEIRT 3R ET 7L

Ihnl3a—Ang YR =L OBEHINECTEL LT prefiz & ezec_prefiz 134 ¥ A b= LIRHIC
BIFLTOWT, GNU V7 b 27 K> THRIRENES; ZOZDREFELTH 2580850 3,

BlZIE 1FLA LD Linux A7 ATE, WHDF 7 4L 3 /usr T,

TN/ T4 LI R Bk

ezec_prefiz/bin/python3 A4 27 X DML B 55
prefiz/lib/pythonversion, BEEI2-AZRNTET4 L7 PV O, IR
ezec_prefiz/lib/pythonversion Bifto

prefiz/include/pythonversion, Python #i5&k%° Python OHAAIZME L 72 % include 7 7

ezec_prefiz/include/pythonversion  ALEIEMNT 27T 1+ L7 bV OHEREX N 25T,

2.4 Tt

Python 22V 7 % Unix THEICH S 2012, FIZIERDO XS LTRZ Y 7 2EITa[lET » 4 L
[ ON

‘$ chmod +x script

)72 shebang T2 A2V 7 FOLHICEEZ T, 2V TVOHERWAERZ

‘ #!/usr/bin/env python3 }

T. PATH 2125 Python 4 ¥ X =7V X -2 L FF, L2rL, W2H»D Unix IF env 2~ F2Hk
BWDT, 4 Y &R—=71YX—=0D)XRA% /usr/bin/pythond D XS5 N—Fa—FLARFUIRLLRVD2B L
NEEA,

Yz avy F% Python X271 7 55 5121E, subprocess £V 2 — L E2SL TLZE W,

2.5 Custom OpenSSL

1. To use your vendor’s OpenSSL configuration and system trust store, locate the directory with
openssl.cnf file or symlink in /etc. On most distribution the file is either in /etc/ssl or

/etc/pki/tls. The directory should also contain a cert.pem file and/or a certs directory.

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

2.3. Python ICERT B3N T 7L 23
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2. Download, build, and install OpenSSL. Make sure you use install_sw and not install. The

install_sw target does not override openssl.cnf.

curl -0 https://www.openssl.org/source/openss1-VERSION. tar.gz
tar xzf openssl-VERSION
pushd openssl-VERSION

©“ AN &H &P

./config \
—--prefix=/usr/local/custom-openssl \
--libdir=1ib \

—--openssldir=/etc/ssl

make -jl depend

make -j8

make install_sw

popd

©h AN &H &P

3. Build Python with custom OpenSSL (see the configure --with-openssl and

--with-openssl-rpath options)

$ 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 -3j8

$ make altinstall

0 IR
Patch releases of OpenSSL have a backwards compatible ABI. You don’t need to recompile Python

to update OpenSSL. It’s sufficient to replace the custom OpenSSL installation with a newer version.

24 % 2 & Unix 735y b7 +—LT Python Z{5



THREE

PYTHON %Z#kd %

3.1 EILFEH
Features required to build CPython:
o Cll ¥4 7, Cll A7 a VHEHE IIARETT,
o Support for IEEE 754 floating-point numbers and floating-point Not-a-Number (NaN).
e Support for threads.
e OpenSSL 1.1.1 or newer for the ss1 and hashlib modules.
o Windows T, Microsoft Visual Studio 2017 MIEDHET T,
N— a ¥ 3.5 TZH: On Windows, Visual Studio 2015 or later is required.

N—=Y a3 ¥ 3.6 TEHE: Selected C99 features are now required, like <stdint.h> and static inline

functions.
N— a ¥ 3.7 TEH: Thread support and OpenSSL 1.0.2 are now required.
N—a > 3.10 TZH: OpenSSL 1.1.1 is now required.

N—=Y a3 311 TEHE: Cl1 compiler, IEEE 754 and NaN support are now required. On Windows,
Visual Studio 2017 or later is required.

See also PEP 7 ”Style Guide for C Code” and PEP 11 "CPython platform support”.

3.2 ERENh3T7 71

To reduce build dependencies, Python source code contains multiple generated files. Commands to

regenerate all generated files:

make regen-all
make regen-stdlib-module-names
make regen-limited-abi

make regen-configure
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The Makefile.pre.in file documents generated files, their inputs, and tools used to regenerate them.

Search for regen-* make targets.

3.2.1 BRIV T b+

The make regen-configure command regenerates the aclocal.mé4 file and the configure script using
the Tools/build/regen-configure.sh shell script which uses an Ubuntu container to get the same

tools versions and have a reproducible output.

The container is optional, the following command can be run locally:

autoreconf -ivf -Werror

The generated files can change depending on the exact autoconf-archive, aclocal and pkg-config

versions.

3.3 Configure 7 7> 3>

List all ./configure script options using:

./configure --help

Python ® Y — AFADH D Misc/SpecialBuilds.txt HSHL T2 X\,

3.3.1 @M BA T a>

--enable-loadable-sqlite-extensions

Support loadable extensions in the _sqlite extension module (default is no) of the sqlite3

module.

sqlite3 Y 2 —/L D sqlite3.Connection.enable_load_extension() XYV v FESRLTL»
2V,

Added in version 3.6.

--disable-ipv6

IPv6 ¥ H— F 2 IS LT (FH— F STV EEEIRT 7 + L FTHR). socket Y2 —L%
BELTL RSN,

--enable-big-digits=[15]30]
Python int ONOKREX %2y PRUTERLET: 15y FELIE30E Y T,

77 b T HTORE XX 30 TY,
PYLONG_BITS_IN_DIGIT % 15 ¥7:(% 30 ICE&EL X7,

sys.int_info.bits_per_digit 2B L T X\,

26 % 3 = Python Z1#EM T3
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--with-suffix=SUFFIX

Python D377 7 4 VOERER% SUFFIX CRELET,

7 7 4V F OFEEFIZ. Windows & macOS Tl .exe ( python.exe F{T7 7 A /L), Emscripten
node TiX .js . Emscripten browser Tl .html . WASI Tl .wasm . ZOMIOT I v b 74— L

TIIZEFHNTIZ D £F ( python FEIT7 7 4 L),

N—Yar 311 TEH: WASM 75 v h 75 —LDF 7 4L b OFIEEIZ, .js . .html . .wasm D

55D 12T,

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

FIANEIDEA LY — VR NNA % zoneinfo.TZPATH 123 E L ¥ 3, zoneinfo EZ 2 —11 D

Compile-time configuration Z &ML T X\,

5 7 # JU b:  /usr/share/zoneinfo:/usr/lib/zoneinfo:/usr/share/lib/zoneinfo:/etc/

zoneinfo
os.pathsep SRt RL—XESLTL XV,
Added in version 3.9.

--without-decimal-contextvar

AN—Fra—=ANAYTFAL (FT74LF) TEEL ALy FR=—ALayTFFA2MHALT

_decimal #HIRES 2 — L EENL R LE T, decimal EZ 2 —LESIHL T ZEW,
decimal .HAVE_CONTEXTVAR B X O contextvars BV 2 — &SR T E W,
Added in version 3.9.

—-with-dbmliborder=<list of backend names>

dbm E¥ 2 —LD DB Ny 7Ly F&Fxy 5 3EFEA—N—74 FLET,
BNMEEZ. Ny 7y Fzany () TRY-=FHT3:

« ndbm;

e gdbm;

¢ bdb,

—--without-c-locale-coercion

UTF-8 XR—2Du 7 = D C ar—LOHfilZ#ENMI L £T (77 4 M THR),.
PY_COERCE_C_LOCALE ¥ 7 MIZEE L BRWTL X W,
PYTHONCOERCECLOCALE B £ UF PEP 538 2L T X\,

—-without-freelists

Disable all freelists except the empty tuple singleton.

Added in version 3.11.

3.3. Configure 7 7> 3>

27


https://peps.python.org/pep-0538/

Python Setup and Usage, U'J—X 3.12.11

--with-platlibdir=DIRNAME

Python 54 77 V74 L2 bV (7744 ME 1ib ),
Fedora & SuSE 3 64 'y 75 v b 74— AT 1ib64 ZfFHL X3,
sys.platlibdir ZZM LTI E W,
Added in version 3.9.
--with-wheel-pkg-dir=PATH
ensurepip €Y 2 —AHEHT S wheel Xy =T DTF 4 L7 YT (F7 4L MIKRL ),

Linux 74 A MV B a—=2aryDRv =YY 7R —DHcid, ERHREZ Y P55 2 2
WLTWBRDDOPHH 3, HlZIE, Fedora 1k wheel »%v & — % /usr/share/python-wheels/
T4 L2 MVICA YA M=) L, ensurepip._bundled ¥y 7 —IFA4 VXA b =L LEHA,

Added in version 3.10.

—--with-pkg-config=[check|yes|no]

configure 23V K DIKTFRBIRZ M § 2 7291 pkg-config ZEHT 2030 EFHEL £ 7,
e check (77 # /L }): pkg-config ¥4 7> a ¥ TP,
o yes : pkg-config [ZMHTT,
e no : pkg-config PFHEL Td, configure IZfFEHL XA,

Added in version 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. If that directory does not exist, results will be printed on stdout.

Et B Z F T 121E Tools/scripts/summarize_stats.py ZfHL T 72X W,

Added in version 3.11.

3.3.2 WebAssembly /> 3>

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

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

Added in version 3.11.

28 % 3 = Python Z1#EM T3
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--enable-wasm-dynamic-linking

WASM OXAFIv 7V IHR—- bt ICLET,

RAFIv 7Y 72X D dlopen DHREICAR D £F, 7 v Fa— FOPBRLHEBEEIMCHIRD H 5 72
D, FATT77ANDT7 7 ANY A XPRELAZD T,

Added in version 3.11.
-—enable-wasm-pthreads
WASM @ pthreads ¥+ R— b+ 24 IZLET,

Added in version 3.11.

333 AVRAb=IFTaYy
--prefix=PREFIX

T—XT 7 F Y IHKELRZWT 74 L% PREFIX 124 Y XA b —L L%, Unix DFBE. T 741+
¥ /usr/local T3,

ZDfEIE. FEITRAZ sys.prefix 2o THIS T2 Z e N TEETS,

e LT, —-prefix="$HOME/.local/" Z{H 3 5% &. Python ZZDH—ALT 4 L7 b VIZH VX
F—LFTBIENTEET,

--exec-prefix=EPREFIX
T—=F%T7 7 FKEDT 7 4 V% EPREFIX IZA YA M=V LET, 774 ME --prefiz TI,
Z OfEIE. FEITRAIC sys.exec_prefix 2o THUGF T2 Z e TEE T,

--disable-test-modules

test Xy 7 —I% _testcapi IRET 2— N (F7 ANV FPTELR, A YA P—LENET)DLS
BTAPES 2a—NZELF, A VA=A LRBVESRLET,

Added in version 3.10.
--with-ensurepip=[upgrade|install|no]

Python @A ¥ A b —VRHZFEITE NS ensurepip 2 ~v ¥ FZHEIRL F3:

o upgrade (7 7 #/L }): python -m ensurepip --altinstall --upgrade 2~v > FKZFEITL
S

o install: python -m ensurepip --altinstall 2<% FZETLET,
e no: ensurepip FEITLALY,

Added in version 3.6.
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334 NTx—RVRAICEITBF T ay

Configuring Python using --enable-optimizations --with-1to (PGO + LTO) is recommended for

best performance. The experimental -—enable-bolt flag can also be used to improve performance.

--enable-optimizations

PROFILE_TASK %*ffiF LT Profile Guided Optimization (PGO) ZEMCLEF (77 # /v M TIXE
MTF),

C a>%4 7@ Clang Ti&, PGO D7z 1lvm-profdata 7B 75 LAHBMHETT, macOS T,
GCC b ZhEpEL LET: GCC iZ macOS @ Clang DA V7 RAIZTEFEH A,

Disable also semantic interposition in libpython if --enable-shared and GCC is used: add

-fno-semantic-interposition to the compiler and linker flags.

0 IR
During the build, you may encounter compiler warnings about profile data not being available
for some source files. These warnings are harmless, as only a subset of the code is exercised

during profile data acquisition. To disable these warnings on Clang, manually suppress them

by adding -Wno-profile-instr-unprofiled to CFLAGS.

Added in version 3.6.
N—Yar 310 TZ¥E: GCC T -fno-semantic-interposition ZfEH ¥ 3,

PROFILE_TASK

Environment variable used in the Makefile: Python command line arguments for the PGO gener-

ation task.
774/ b -m test --pgo --timeout=$(TESTTIMEOUT)
Added in version 3.8.

--with-1lto=[full|thin|no|yes]

Enable Link Time Optimization (LTO) in any build (disabled by default).

The C compiler Clang requires 11lvm-ar for LTO (ar on macOS), as well as an LTO-aware linker

(1d.gold or 114).
Added in version 3.6.
Added in version 3.11: To use ThinLTO feature, use -—with-1to=thin on Clang.

N— a ¥ 3.12 TEH: Use ThinLTO as the default optimization policy on Clang if the compiler
accepts the flag.

—--enable-bolt

Enable usage of the BOLT post-link binary optimizer (disabled by default).
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BOLT is part of the LLVM project but is not always included in their binary distributions. This

flag requires that 11vm-bolt and merge-fdata are available.

BOLT is still a fairly new project so this flag should be considered experimental for now. Because
this tool operates on machine code its success is dependent on a combination of the build environ-
ment + the other optimization configure args + the CPU architecture, and not all combinations
are supported. BOLT versions before LLVM 16 are known to crash BOLT under some scenarios.

Use of LLVM 16 or newer for BOLT optimization is strongly encouraged.

The BOLT_INSTRUMENT_FLAGS and BOLT_APPLY_FLAGS configure variables can be defined to over-
ride the default set of arguments for 11vm-bolt to instrument and apply BOLT data to binaries,

respectively.
Added in version 3.12.

--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). Docu-

mentation 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).

--with-strict-overflow

Add -fstrict-overflow to the C compiler flags (by default we add -fno-strict-overflow

instead).

3.3.5 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.
e Add 4 to sys.abiflags.
e Add sys.gettotalrefcount() function.

e Add -X showrefcount command line option.
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e Add -d command line option and PYTHONDEBUG environment variable to debug the parser.

e Add support for the __lltrace__ variable: enable low-level tracing in the bytecode evaluation

loop if the variable is defined.
o Install debug hooks on memory allocators to detect buffer overflow and other memory errors.
o Define Py_DEBUG and Py_REF_DEBUG macros.

e Add runtime checks: code surrounded by #ifdef Py_DEBUG and #endif. FEnable 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.

N— a v 3.8 TAHE: Release builds and debug builds are now ABI compatible: defining the Py_DEBUG
macro no longer implies the Py_TRACE_REFS macro (see the —~with-trace-refs option), which intro-
duces the only ABI incompatibility.

3.3.6 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 PYTHONDUMPREFS environment variable.

This build is not ABI compatible with release build (default build) or debug build (Py_DEBUG and
Py_REF_DEBUG macros).
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Added in version 3.8.

--with-assertions

Build with C assertions enabled (default is no): assert(...); and _PyObject_ASSERT(...);.
If set, the NDEBUG macro is not defined in the OPT compiler variable.

See also the --with-pydebug option (debug build) which also enables assertions.

Added in version 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.
Added in version 3.6.

--with-address-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no).
Added in version 3.6.

--with-memory-sanitizer

Enable MemorySanitizer allocation error detector, msan (default is no).
Added in version 3.6.

—--with-undefined-behavior-sanitizer

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

Added in version 3.6.

337 V>hDAT 3>

—--enable-shared

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

--without-static-libpython

Do not build 1ibpythonMAJOR.MINOR.a and do not install python. o (built and enabled by default).

Added in version 3.10.
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3.3.8 Libraries options
--with-libs='1libl ...'
Link against additional libraries (default is no).

--with-system-expat

Build the pyexpat module using an installed expat library (default is no).

--with-system-libmpdec

Build the _decimal extension module using an installed mpdec library, see the decimal module

(default is no).
Added in version 3.3.

--with-readline=editline

Use editline library for backend of the readline module.
Define the WITH_EDITLINE macro.
Added in version 3.10.

—--without-readline

Don’t build the readline module (built by default).
Don’t define the HAVE_LIBREADLINE macro.
Added in version 3.10.

--with-1ibm=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.
Added in version 3.7.

--with-openssl-rpath=[nolauto|DIR]

Set runtime library directory (rpath) for OpenSSL libraries:
o no (default): don’t set rpath;
e auto: auto-detect rpath from --with-openssl and pkg-config;
e DIR: set an explicit rpath.

Added in version 3.10.
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3.3.9 Security Options

--with-hash-algorithm=[fnv|siphash13|siphash24]

Select hash algorithm for use in Python/pyhash.c:
o siphash13 (default);
e siphash24;
o fnv.
Added in version 3.4.
Added in version 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 md>b;
e shal;
¢ sha256;
e shab12;
o sha3 (with shake);
e blake2.

Added in version 3.9.

--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;
e STRING: use a custom string

See the ss1 module.

Added in version 3.7.

N—a ¥ 3.10 TZH: The settings python and STRING also set TLS 1.2 as minimum protocol

version.

3.3.10 macOS A 7> 3>
See Mac/README.rst.

—--enable-universalsdk

3.3. Configure 7 7> 3>
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—-enable-universalsdk=SDKDIR

ZEAN—HANALF YL K RIER L EF. SDKDIR XL FOFEIFIZ Y D macOS SDK A3 &
NBENEPRIGELET (F7 40 FTRIEELERA)

—--enable-framework

--enable-framework=INSTALLDIR

fERD Unix £ ¥ A+ —LTid7% £, Python.framework #fE L £ 3, + 7> a>® INSTALLDIR
WFA VAP —VEDASRAEIEELET (T 74V FTIHHEELEEA) o

--with-universal-archs=ARCH

YER S 2 2= N—F NN, FYVORBEEIEELE T, 2DF T avid. ——enable-universalsdk B3
BEXNEGEDAEMTT,

FFTav:
e universal2 (x86-64 and arm64);
o 32-bit (PPC and i386);
o 64-bit (PPC64 and x86-64);
o 3-way (1386, PPC and x86-64);
o intel (1386 and x86-64);
o intel-32 (i386);
o intel-64 (x86-64);
« all (PPC, i386, PPC64 and x86-64).

Note that values for this configuration item are not the same as the identifiers used for universal
binary wheels on macOS. See the Python Packaging User Guide for details on the packaging
platform compatibility tags used on macOS

—-with-framework-name=FRAMEWORK

macOS @ Python 7L — L4V —27 OA4RITRIEE L £F. ——enable-framework DIEE I NIHED
AEMTT (77 #/L b+ Tl Python)

3.3.11 ZO0XAYNALILDF T3>

IRRAVNRAN, ERE IR RENRE, B3 CPUT7—%727F v 77 v b7 4 —24HI2 Python %
EARTEDIMHHTEES, 7rRAa %02, EAVRT Iy v 7+ —LH®D Python £ X =71
R—WIETT, IV FT S Python D= a vid, Z7rRXI3 Y 4 )LENT25R A b Python D= =
Ve—RITIRENDHN T,

--build=BUILD

BUILD TEL RT3 DHRETT, MHFIE, config.guess I X DHEHIZ N E T,
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—-host=HOST

HOST (8—=7' v b 779 b7 4—2L4) TEET 27005502V RT 520D 70238 )L,

--with-build-python=path/to/python

7B 22y A )VHDEIL R python N4 F UANDISZ,
Added in version 3.11.

CONFIG_SITE=file

Wl E A —N—F4 FF27 7 4 Ve REAR

config.site 7 7 4 L DH:

# config.site—aarchby
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes

ac_cv_file__dev_ptc=no

zaRxa %4 )LD

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

--with-build-python=. ./x86_64/python

3.4 Python EJLRS T Ly

341 ELNRSRATLOEELRT 71
« configure.ac => configure;
o Makefile.pre.in => Makefile (configure IZ X D{E I N ET);
o pyconfig.h (configure IZ & DERINET);

e Modules/Setup: Module/makesetup > = /LA 27V 7+ 2 L T Makefile 25V 35 C $hiRk.

342 FEREIRRATYY
o C files (.c) are built as object files (.0).
o A static 1ibpython library (.a) is created from objects files.
e python.o and the static 1ibpython library are linked into the final python program.

» C extensions are built by the Makefile (see Modules/Setup).
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3.4.3 Main Makefile targets

make: Build Python with the standard library.

o make platform:: build the python program, but don’t build the standard library extension mod-

ules.

o 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 TESTTIMEQUT variable (in seconds) to change the test timeout (1200 by default:

20 minutes).
e make install: Build and install Python.

o make regen-all: Regenerate (almost) all generated files; make regen-stdlib-module-names and

autoconf must be run separately for the remaining generated files.
o make clean: Remove built files.

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

3.4.4 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/1ib64/python3.9/1lib-dynload/_asyncio.cpython-39-x86_64-
—linux-gnu.so'>

>>> _asyncio.__file__

'/usr/1ib64/python3.9/1ib-dynload/_asyncio.cpython-39-x86_64-linux-gnu.so'

Modules/Setup is used to generate Makefile targets to build C extensions. At the beginning of the files,
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dynamic libraries.

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

o Use Py_EXPORTED_SYMBOL if the Py_BUILD_CORE_MODULE is defined
e Use Py_IMPORTED_SYMBOL otherwise.

If the Py_BUILD_CORE_BUILTIN macro is used by mistake on a C extension built as a shared library, its

PyInit_zzz() function is not exported, causing an ImportError on import.

3.5 Compiler and linker flags

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

3.5.1 Preprocessor flags

CONFIGURE_CPPFLAGS
Value of CPPFLAGS variable passed to the ./configure script.
Added in version 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 to be able to build extension modules

using the directories specified in the environment variables.

BASECPPFLAGS

Added in version 3.4.

PY_CPPFLAGS

Extra preprocessor flags added for building the interpreter object files.
Default: $ (BASECPPFLAGS) -I. -I$(srcdir)/Include $(CONFIGURE_CPPFLAGS) $(CPPFLAGS).

Added in version 3.2.

3.5.2 Compiler flags

ccC

Cav4ona<wr R,
Example: gcc -pthread.

CXX

C++ compiler command.
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Example: g++ -pthread.
CFLAGS

Cary450757,
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 CFLAGS once Python is installed (gh-65320).

In particular, CFLAGS should not contain:

o the compiler flag -I (for setting the search path for include files). The -I flags are pro-
cessed from left to right, and any flags in CFLAGS would take precedence over user- and

package-supplied -I flags.

e hardening flags such as -Werror because distributions cannot control whether packages in-

stalled by users conform to such heightened standards.
Added in version 3.5.

COMPILEALL_OPTS

Options passed to the compileall command line when building PYC files in make install.
Default: -3j0.

Added in version 3.12.

EXTRA_CFLAGS
Extra C compiler flags.
CONFIGURE_CFLAGS
Value of CFLAGS variable passed to the ./configure script.

Added in version 3.2.

CONFIGURE_CFLAGS_NODIST

Value of CFLAGS_NODIST variable passed to the ./configure script.
Added in version 3.5.

BASECFLAGS

Base compiler flags.
OPT

Optimization flags.
CFLAGS_ALIASING

Strict or non-strict aliasing flags used to compile Python/dtoa.c.

Added in version 3.7.
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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) $(CFLAGS_NODIST) -I$(srcdir)/Include/internal.
Added in version 3.5.

PY_STDMODULE_CFLAGS

C flags used for building the interpreter object files.
Default: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).
Added in version 3.7.

PY_CORE_CFLAGS

Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.
Added in version 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.
Added in version 3.8.

PURIFY

Purify command. Purify is a memory debugger program.

Default: empty string (not used).

3.5.3 Linker flags

LINKCC

Linker command used to build programs like python and _testembed.

Default: $(PURIFY) $(CC).
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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.
Added in version 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 LDFLAGS once Python is installed (gh-65320).

In particular, LDFLAGS should not contain:

o 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.
Added in version 3.8.

LDFLAGS

Linker flags, e.g. -L14b_d%r if you have libraries in a nonstandard directory lib__dir.

Both CPPFLAGS and LDFLAGS need to contain the shell’s value 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 1ibpython shared library.
Default: @BLDSHARED@ $(PY_CORE_LDFLAGS).

PY_LDFLAGS

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

Default: $(CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).

Added in version 3.8
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PY_CORE_LDFLAGS

Linker flags used for building the interpreter object files.

Added in version 3.8.
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WINDOWS T PYTHON Zf£>

D RF a2 XY ME Python % Microsoft Windows Tffi5 & 212K - TE K RNE, Windows [EH OEIEIC
DVWTOMEEZIEZ 2 Z e 2HHE LTVET,

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 3.12 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.

nuget.org N7 —< 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.

BHAHBIEEZR /N 77— is a minimal package of Python suitable for embedding into a larger application.

4.1 The full installer

411 1> X —ILFIE

Ao —RT&E2 Python 3.12 DA VA = 4 20HHFET, A VXFVED 32y MR, 64 By
MERZENZEN 2 2T OHDET, WEBAVRA =3 EZRAIIOXY > ua— K3+ A4 I/hEL, BpERa Y
A=Y MIA VR b= FFTRICHBIIGCTHIBNI XY Ve — R LET, FTFAVIVRA =5 &
BT 73N ML VA= NVIIRBERIAV RV IRETFNTVWT, [ Y R—% v MERIEZA T aF 1k
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HRED T DITIF IR BEL R D EF o 4 Y A P—URIZX Y Y r— R 2T 21320/ TIE 47
O—RABHA VR L=l 2BELTFEW,

AVAN=F%BT . 200FREI SV DB FERET:

&5 Python 2.8.0 (64-bit) Setup — *

python

WiﬂdOWS [] 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\ProgramsPython'\Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

for Install launcher for all users (recommended)

"Install Now” %3#{R L /=855

EHEERIE RETYT (2L C IFYRALTATITVDY AT LEHPRETH 720, Python
Launcher for Windows %3 XTDIL—HFHEIFITA Y A b =T 255 3HETT),

Python 3®757=D21—FF 4 L2 FVIIA YR F—LENET,

Python Launcher for Windows &2 DA Y A~ =L 4 F— REHIOR=S D EHOF = v 7Ry 7
AN TA YA =L ENETF,

BHES 4 751, TRAPAAL—b, FVF %, pip A YA b—LENFET,

DA VA NN 4 F = RFROIDTEDF v 7Ry 7 2A%F x v 7 5HUX, BREEE PATH 124 >
A b= TF 4 L7 FNUBBMEINET,

Ya—btAy MIAL Y PI—FRIFICARICRD £ 9,

”Customize installation” Z3& RT3 L. 4 VA P =g, ZOMA 7> a s VA M—ALEDT7 7=

S OZE

HREYDA VAP =NLDED XSEERET, TRV T VRALRTAN INALFVEL VA =T

5762505 ERT2RBENRDHLTL & I,

TRTDL—HFDDHDA VA F—1DF=HI121 "Customize installation” ZEATLZE WV, ZDHFE:

EIHBEERD KRB EDLD LNEE A,

Python & Program Files 74 L' 27 FVIZA YA P =L ENET,
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e Python Launcher for Windows 1& Windows 7 4 L' 27 b VIZA Y A b= LENE T,
o AT a FALBMRIEA YA P LHITEIRTE £,
o BUES A TS5 VENL PA-FIZTV AV I LTEET,

ZIOERTNIE, A VA=A TFT4 L7 P VIET AT AREZR PATH ICBMENE 3§,

o Ya—1tAhY IPITRTOL—FTHHTEL LS1TKRDFT,

4.1.2 MAX_PATH O#IRZzfFET S

Windows ZEHANC SZDE XD 260 XFICHIBENTWET, 2Fh, TREDEVASRIIFERTEITH
Byl oKz Wnwd 2Ty,

Windows DRFTARTIZ, Z DOHIRIEH 32,000 XFEXTHRTE T, BEHEL, AT RY > —
D "Win32 ORW A2 ZF T % (Enable Win32 long paths)” ZHMITT 20, LI AU F—
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem ® LongPathsEnabled O f{#
1 ICHRETIHENDD 7,

ZHUTE D, open() B 0s BV 2 —L, IDIFL A ¥ D RZADEREDY 260 XF L D RV AR EZIT AN,
RTZENTELXIWTRDET,

INEDAT S a v ZEE LS, TAMU EORERIBEDD FHA,

N— a v 3.6 TEHE: Python TEWSRADYR— FAAJEEICRZ D £ LT,

413 1A= D GUI BLTIYRA =T 3

A YA +=5D QUL THHTEZITRTOF T avid, a~r P4 U bbEETEET, ZHRICKD
Z—F L DOMFER L THEL ORBICFHTA YA =217 K 5%, A7V T MEIhizf YA b= %1T
STENTEET, Brob LT 74V MDEEDZDIZ, GUI 2iflgazrklLiczhbavwr o
AVATarety bTEIHTEET,

A VA M= = UFDAT>ay (/2 TA VA M=% FE[TT2I e CHRETEET) 2ET LN T
EREICE

%Al Eol)z!

/passive 2—HF—DHFEL L THEH ERRT S

/quiet Ul #/REFTKA VA =L 7VAL YA+ —1TF 3
/simple I—HF—ICKEH R A ZXDBTERVEIICTS
/uninstall (72 L T) Python ZHIFRT %

/layout [74 L2 bV] FTRTOAVR—3Y F2HAIIXY > a—FT3
Jlog [7 7 4 V4] nr7 7 A NLNOEFEIEET 5

EDPDTRTDA 7 3 vid name=value DFETEL 3, value XK 0 THEEZHERNL. 1 THRREEZ G
fbt. TH B RADIEETT, FHARERA T a v D5ELZ Y A MILLTO®ED T,
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%Hi =HER T7#ILE
Instal- SATATA RIA VA=V EET 0
1Al- IS
1Users
Target- A YRAF—EF4L 27 MY, InstallAllUsers IZEEWTEIRE N E T,
Dir
Default- FTARXTOLZ—HMAIFA YA F—LDFz YProgramFiles)\Python X.Y T & &
AllUser- ®HDF 74NV A YA F—N5ET 4L YProgramFiles(x86)%\Python X.Y
sTarget- 27 bV,
Dir
Default- HZH—AHAA YA =1 D7%DDFT 7 Y%LocalAppDatal,\Programs\Python\PythonXY
Just- ANVPA VA=A ET 4 LT MY, ¥ 72 & %LocalAppData%\Programs\Python\
ForMeTar PythonXY-32 % 7z1d %LocalAppDatal,\Programs\
getDir Python\PythonXY-64
Default- HAZXLALVRAb—AT 4L b)E (2T
Cus- LTTF 74T GUL KRREND
tomTar-  fi,
getDir
Associ- TV F ¥ bA VAL —ATEEHEIC. 1
ateFiles 7 7 A LVOBENNIT 21T 5,
Com- IARTD .py 77A4N0%N{ bar,e 0
pileAll AN LT .pyc 21E5,
Prepend- . 0
Path PATH A YA =T 4L 7 MU &
Scripts 74 L2 bV ZFEEHIZEM L,
PATHEXT I .PY Z3BINT %,
Ap- . 0
pend- PATH Z A V\X]‘*‘Jl/?‘/f L7 rY
& Scripts 74 L2 b VU ZBML,
Path
PATHEXT I .PY Z3BINF 3,
Short- AVARN=NTEALERTYVER FFa 1
cuts XY M, IDLE NO>¥a—bhv b2
%,
In- Python v =a271% A4 VXA =3 1
clude doc %,
In- TN TINAF VAL VA =1F 3, 0
clude de-
bug
In- RERAANY X—2 54750 %14y 1
clude dex A b— 53, 2N EEKT L, ff
FARATREZR 4 ¥ R b — L ic 72 % ATRENE
BHHET,
In- python.exe LBIE#T 277 A 1% A 1
48 FARTATEE 4 > 2k — 1z 7 2 AT BERE % 4 & Windows T Python Z{£5
BHYET,
In- Python Launcher for Windows 4 >~ 1
clude_lau R F—IL3 3,
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BIZIXFT 7 NV N TS AT LV A P Python 4 YA L — a YEENMTIIIE, U Fa~v Yy F2ExE
T (axyRFuryFr&D):

python-3.9.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

T AMRA—FRLD Python O 8=V FLRA—DA VR —)L%E2—FIHEIZTOE 2I12E, T2
<Y RO a—tbhy FEERBZERVWTY, ZHEA YA =S DRAIOR—I2HEHL L TERL, 7.
HARAXTERVESICLET:

python-3.9.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0

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

(ZYF¥DA YA P—NZEBTZL 7 7 ANVOBEMNITBEKEINLDT, ZHEF7YF v A YA —L
EEDIVATLTIA RBA VA=V ELIEGEDLI—HF T YA —VIZRoTHEDBEDTT, )

ETUVR N LA T a ik, EIT7 74 VRGO unattend.xml X H/fJIFon7z7 7 A LV THEZX 3
CeHTEZFT, ZO77ANMEA T a e ZOEOV A MEIEELE T, HA7 MU Ea—r2LTER
LNGE. FAUIBHETHIIBMEICERZINE T, TL XY P T F R M TERR5EIEIHEIIFIDE %
T3, UTE, ol ELA TS arz2ty b T257 74 NLVDOEHTT:

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

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

</Options>

414 4o>O—FARBRA VA=)

Python DWW O DEREIIRANICE Y > B — R L7124 YA b =JIRIEEENTWRW:2D, 2o DORE
AVAR=IVLEIEBEIRT 204 VX =3y MERDPIDEIZR D ET, 4 VX —3 v MERDPDLEIZKR 57
WESIZ, BTOAYR—F YV I 2T CRTEIMRDEAY > a—F LT, %Lk BEEK (layout) ZER L.
CARBREMNERIN =0 b ST, FhA A YR =3y MERELERRZVWESIKLET, ZOHED
2y ra— YA RBBEDEICRKREL BRI LAERTAD, L ZADEBA VA =L 1L LS T2
BIRIE, A=V F vy adNabt— 2ol 3 THERATT,

a~xY RF7uy ol Toa~vy FE2FEITLT, BRERI 7 ANVETELRIETRYYa—-RFLET,
python-3.9.0.exe FFIIEIED A Y A b —F DAFNCE EHZ, FAZD7 7 AL 5 LOEHEIEZ &7
Wz, i T 4 L7 PYNIRELEERZES2 DZENRNE ST LTLEE N,

python-3.9.0.exe /layout [optional target directory] }

EWRRERTDIZ /quiet A7 a VEIBETEILDTEET,
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4.1.5 1A +—ILEEDEE

Wo7zA Python 734 Y X b — L& N7z5, Windows D A7 AMEEED (770275 A L HERE) Y — 20 1%
BEDBHICHIRRD TE £ 3, Python DY PV ZEIRLT 74 VA M=V EEH | ZERXZET, 4 ¥
AN—F5%BRXYTFYRAE—RTHEET,

4 YA b= GUI T "Modify” X, Fzv IRy 7 ADBEREEZ 5 Z 2 THREEDBIMEIFRSTE %
T -Frzy 7Ry ZADFREZZRITNL, MDA V2 =& HBRENDIELERA, WD
POF T aFIDE- R TREETZI L3 TEERA A VA=A T 4 L7 MIVRETT, Zho%
ZZI20DTHIUR, TRICHIRL T2 HHA YA =L T 208N HD 5,

"Repair” Tld, BIEDFTETARRKA VA P =L EINEIRNETRTOT 7 4 VEMIEL, HIFREHhTW/ZhHE
MEN TV TE27 74 VEBIELET,

"Uninstall” 1& Python ZZ%E2ICHIFRL£3, (vt NoBSoxT Y MY ZKD Python
Launcher for Windows QBN Z D £3,

4.2 The Microsoft Store package
Added in version 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 3.12”. Ensure that the app you select is published by the Python Software Foundation,

and install it.

o

Python will always be available for free on the Microsoft Store. If you are asked to pay for it, you

e

==
=

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.exe as well as python. exe (where 3. x is the specific version you want to launch, such as 3.12).
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.
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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 instal-

lation, 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 %APPDATAY is c:\Users\<user>\AppData\, then when writ-
ing to C:\Users\<user>\AppData\Local will write to C:\Users\<user>\AppData\Local\Packages\
PythonSoftwareFoundation.Python.3.8_gbzbn2kfra8p0\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\\AppData\\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:

o Reading from HKLM\\Software is allowed and results are merged with the registry.dat file in
the package.

o 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 Mi-
crosoft’s documentation on packaged full-trust apps, currently available at docs.mi-

crosoft.com/en-us/windows/msix/desktop/desktop-to-uwp-behind-the-scenes
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4.3 nuget.org Ny —
Added in version 3.5.2.

nuget.org 2%y 7 —IEY A XZ&Hi’/h L7z Python BE T, ¥ A7 ARIKTHZ 2 Python 23EWRERLH] A >~
T —=2a RN RIYRATLATHES Ze 2B ML TVWE T, nuget 1T "NET O72dD Ry F—I<p—
X7 TID. EANRRIES V=2 BA Ry r =N L THIFFEIC EFLBEL 5,

nuget DFERGIEIZOWTORITOEREZS 5121E nuget.org IZfT> TLZE WV, Z 24 551 Python B
HEILL o TTHARENTT,

nuget.exe I ¥ Y K74 ¥V —ld, il ZiX curl % PowerShell % {5 T https://aka.ms/nugetclidl
POEZXY O —FTELTLEY, DY —AZRD XS~ T, 64 bit H2WIF 32 bit D= V[
ORI AN—T a D Python 534 Y A =L TEXET:

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .

FREDN—Y a v Z2EINT 51213, -Version 3.x.y ZEMLTLZE W, T4 L7 MVIE . 2OEE
ENBZZepDY, v =B I TTAVLI PIRA VAN ENET, 774V P TR Y TT41L 2 b
ViZty =Y LRI UARTNCH D, -ExcludeVersion 4 7> a Y 23R WVWE ZOHHFIZA Y X b= &h
JenN—=2avEEAET, FT7T4 L7 FYOHIZIEA VA b= E N7z Python & ATWS tools 7 4
L7 MDD ET:

# 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

—EANIZIE, nuget Ry F—YWET v ST —=FTEFT, IDFHLLA=T a VIFMIKITA VA =L E
N, IURRTBREINET, 25 T25MR0DIC, FHTEZ Sy 7 —IZHIRL. BES YA —1T5Z
YHTEET, ZLDCL AT LIF, EARBTT7 7 ALVEREFELTELRWEA., ZOEEXE2 BHINICAT
WE T,

tools 74 L7 bV A UHANC build\native 74 L7 hUDDHD I, ZOT 4 L7 hVIE A YA b—
NEN7 Python 228§ 2 C++ vy =2 Tz 2 MSBuild m,¢7 1+ 7 7 4 )l python.props %
BAHET, TIERERZANDS L HECAYy X220, EALRRIZIA 7V %24 Y R—FLET,

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 IBDAHATRERINY T —
Added in version 3.5.

HDAAH DB (embedded distribution) &, #&/NRD Python iz &A ZIP 7 7 A VT3, TR
TYRI—FPHEENCT 7EASNDTEIRLDLT TV r—>avo—fe LTEET 2 Z e 2EK
L72d DT,

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.d11, 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.

0 IR
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.dll in

the system directory.

=R R—F 4 DRy T —JRBF7 TV —2a>DA YA P—FI12L o> T, HOAAMEA L R CBATICA >~
AR —LENBZNETT, BHED Python { YA L — a3 D XS IKFEEEIC pip 25 21k, 2
DOEEFATEYR—- P EIhFERTA, TTH, brot LAFELZIAZE, HHEHOZDIC pip &0 THH
TH2ILRETEZ2b LhERA, —BINCE. 2P ICEFHZRET 2ACHBEEI T L A=V a D
HEERRAETE 2 LS, Y —F =T 4 =D T =7V 5 —>a>0—r LTILNEZRETT

("vendoring”).

ZOEHD 2 O0DBEDHTE22—R 75— %, UFTHALE T,

4.4.1 Python 7 7/ r—>3>

Python Tt &Nz, BT LD L—F IR ZOHRELZER I ILEDLRNT SV r—>a T, HdiAAL
RBARIEZ DT — 2T, A YA b=y 5 —IAIZ Python DFF7AR— b AN=Ta Vv B2EDIZDIEZ S
TLxY, ZOFEENREDIICEBRBNTHEINEDIKIFELT (HAZWVIEHIT, YOXS5 7RIy a
FICAZBRED), 2 DOOBREELDHD 3,

FUF X e RBFHRFET T 7 ANEES 2 E b rob Lica—F 4 Y ERBEL LETH, 2—FiZko
TRERLBBENLE LI —FEEBEERDET, hREAL XEINET VF v TiE, b Ligirhid Python TH
N3 70275 AOWALHHES D TRA; 74 AV EHIAZTA XL, ZHARAN—Y a VIEREIEE
L. 77 A VOBEMNIRZICHE LIRS K5 ICTEE T, FLAYDFr—RXATRIRRLIVF ¥
Z. N—=Fa—RaINzavy FI74 Y XFHTHEMIZ Py_Main ZMFUHTOTEDIETTI,

X O ffiHR 7 71 —F 1%, python.exe F7:13 pythonw.exe ZMNER AT Y K74 V5L & b IicEETEY
IRy FI7A4 0 a— Ay b EEET 222 T, ZOBA. 207 7V r— a YIZEBOARIT
137 < Python TH 2 X 512ARB5DT, IZ2WEELTW2 Python Bt X7 7 £ VOB & X
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AT 2D BREHS LOLEE A

BEOT7 TR —F TNy =%, SALETHHAMRETH S Z 2 ZIRAES 572912, Python 77 7 4 v
CREICTAVLZ PVIA VAR =LENERETT, Rl U F ¥ DEEET 7V 7F— a VEFHRNIHRR
NRABBETIEENDH DT, Ny —JREIrDEHMCHETE X T,

4.4.2 Python DIE&HAH

24 T4 7aA=RTHEIN BARZ VTP PEEBOELOIRDDEMELTEE5BRT7 TV r—2aryT3,
Python DAL DG ZOHINMERZ £F, —MANS, 7TV Fr—>a YORENRIA T4 Ta—FN
I2HH, —#H python.exe I HI T2, EIEMIZ python3.d1l ZHVWET, ¥55DF —XTH, B—
FH[EZ Python £ > & 7"V X 2485 2 D123, HOAAHOEMEZERL T SV 5 —2aryDf Y X b
L—>ayO¥ 774 L7 PVICEL ZETHFATE,

TIVT—arPFEI Ry =%, A VR TY ROBCENCRBARAZIEE T 2EE03H 5 DT, (LTED
BFTZA YA b= TEE T, Fio, HDABHEAZES D LEED Python £ YA ML= a v 2 {f50D
Y TCOWRBRZRBNID D FHA,

4.5 RlDN>V KFIL

FEHED CPython DOEAYIOMIC, BMOKEEEE o TV B BIEIN v r—IhH D T, LITIERAKD
BHN=Ya YL EDF— LR BIEHETT:

ActivePython <
NFTF9 37+ —LHBDA VA =5 — FFa2 X2 b, PyWin32

Anaconda A
KD H B (numpy, scipy % pandas D LI R) BIFERET 2 -, v Fr—Y~<vx—Y ¥ conda,

”

Enthought Deployment Manager
KR D Python BRIE L Sy & —Y <%= % —" ("The Next Generation Python Environment
and Package Manager”),

LTI Enthought 25 Canopy 42t L TWE L7223, 24U 2016 fFICHR— R 23T L E Lz,

WinPython v
NERFEADRERN Ry =, R Fr—YDELFDEHDY —LEET, Windows EHDT 4 A

MIPa—2al,

IRy =% Python RMD T4 75 ) ORFAN—-arnEdEns L3R EEA L. 27 Python
F—LBINLEZRTFDBLERALYR-— D LERADTIHBELTZZ W,

4.6 Configuring Python

To run Python conveniently from a command prompt, you might consider changing some default en-
vironment 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.
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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=Y%PYTHONPATHY;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).

0 IR
Windows will concatenate User variables after 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.
J

& 2E

nttps://learn.microsoft.com /windows/win32/procthread /environment-variables

Overview of environment variables on Windows

nttps://learn.microsoft.com /windows-server/administration /windows-commands/set_1

The set command, for temporarily modifying environment variables

https://learn.microsoft.com /windows-server/administration /windows-commands/setx

The setx command, for permanently modifying environment variables
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4.6.2 Finding the Python executable
N—Tar 35 TEH.

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 ¥ > F -4 > 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 Ezcursus: 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 ®—F
Added in version 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 utf8 command line option, or the PYTHONUTF8=1 environment variable.
See PYTHONUTF8 for enabling UTF-8 mode, and Ezcursus: 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 PYTHONUTF8=1 to the default environment variables will affect all Python 3.7+ ap-
plications 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 utf8 command

line option.

0 R
Even when UTF-8 mode is disabled, Python uses UTF-8 by default on Windows for:

o Console I/0 including standard I/O (see PEP 528 for details).
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o The filesystem encoding (see PEP 529 for details). J

4.8 Python Launcher for Windows
Added in version 3.3.

Windows @ Python 7> F ¥ i3, 725 Python DN— a Y OMEORE L EIT2HIF22—F5 4 V7 4
TY AZV T ((¥k1Faxy FI74 V) TRIED Python ON—=Y a YOREZGZ 605 &, EZFR
EL, ZON=Ya VEETLET,

BRIEEM PATH ICK B HIELE->T, TD T YF vid Python O—FH@EIHmAN—Ya v, ELIBERLE
T COFYF RIS RATALATIAL RRBDINDDBL—HFITLDA VAL —a DT EEREL. £ HL
RAVAN—ILENIBE D BEEON—Ya v EBELET,

FUF X DI Y PFIILDMARRT PEP 397 12H D FF,

4.8.1 R

ARVRZAUDSERTS

N—Yar 3.6 TEH.

Python 3.3 ¥ ZHLIEDS X T LT A4 FRA VA M=V TIE, 7¥F ¥ —7» PATH IZEMENhET, 7~
F ¥ —ld. AFHERDSWS Python D N— 3 VICHIEA D 2 728D, HEBICL D N—P 3 > D Python
WA VAP =NENTVEIZOPTEETIEDD E¥A, 7V F X=X 20%MHET 2IETFToavw vk
Zawy R7ay 7 MTEITLTLIEX W

py

A VAPV ENTOVEEHN—T 3 D Python DiEFT 21X TT, BEECBDIKT TSI TEE
TL. EBiMoa<wy P74 vgl8EEE L TER Python KT dTEE T,

BHODN—Y 2 D Python (& 21E 3.7 & 3.12) 234 Y A b — LI TWBHE1E. Python 3.12 A3E)
3B5ZLITRDET, Python 3.7 ZEEI L7120 SH, XDaA~< Y REETLTATLZE W

‘py -3.7

A YA =L LTH% Python 2 DEFHA— a VEEBLZVWEEE. ROavY FEEITLTATLE
ISR

ﬁy-2 J

MR E5%27 -2 L5 THARE. 7V F ¥ 34 VAP —ASHTVEEA:

'py' is not recognized as an internal or external command,

operable program or batch file.

Zhax v R
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py —-list

TR, BEA YA P —AEIN TS Python D=V 3 Y ERRLET,

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 --1ist 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/

# 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 distri-

butions. 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).

{RFBIRIE (Virtual environments)
Added in version 3.5.

(BEHES £ 75 V) D venv EY 2 —pANEEY —)b virtualenv TIE- 72) (REBEN 7 7 7 4 7T HIRET
Python OBIRIIR A=Y a Y EIEERTIKTI Y F ¥ 2 EE#T 2L, v Fridrm—Lkf XS Y XT
372 FORMBIBEDODDEFITLET, ZFB—rLRIES DA YR TV XEETT 21203, (REREOBIE
AT 20, FRREHRINIC S B — UL Python N—Y a Y ZIEEL T XV,

b S7AV M Al o5 oY 57
T A MH®D Python 227 U P EZEKLEL & 5, hello.py EWI AR TUTDOHNED 7 7 A VELER L T
REW

#! python
import sys

sys.stdout.write("hello from Python /s\n" % (sys.version,))

hello.py 8FET A7 4 L7 bUT, Fada~wy FERETL T
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‘py hello.py

A YA M= ENTWVWBEHD Python 2.x D= 3 YHEEPFRREINZIEIT TS, TiE. 1THZMTFD

KOWEHELTATLZE W

‘ #! python3

avw Y FEEFETT 2. FEEENO Python 3.x DEWMARRINLIET T, ZhETOavr F74
oFleFEMS. LDV —T a MEMiTEIEET S I HTE XY, Python 3.7 234 ¥ A b —L&h

TWBEHA, BPIOITE #! python3.7 WKEHFT 22, 3.7 D= a VIFRIPIFREINZIETTE,

A< FRSDOFTH L EIRERD, 212 b 007\ "python” 134 Y A F— L XA TW3 Python2.x
DEHA=2aY2FAATZ2ZICERL TV, ZUIH A python B—%IZ Python 2

##3 Unix L OHE#EEDO =TT,

771 IVOBEERTIHSEET S

A4 YA M=JURIZ, ¥ F & Python 7 7 4L (§D5 .py, .pyw, .pyc 7 7 A L) ICBHENT 50721
TTT, 2D/, TNH6D7 74 0% Windows DEZIZ AT —5—TXINIZ Y 7 LERIET VF v
BEbh, ETBR7ZDFEUBEEEHE > TR IV T I PHELNIREN-—Va VEBETELX5124HD

£7,

CDZ LI 2EERARZE. H—0DF ¥ F v 2EFITONEIZ X o TEED Python N—2 a ¥ ZREIFHICY

A—FTEBZZLTY,

4.8.2 > /\> (shebang) 17

RZ VT P77 ANVOEBEDITH #! TIHE > TWVWEHEIE. ZDITIEY = N> (shebang) 1T7& L THISN
TWEY, Linux 1o Unix 5k OS iZZ5 LAEAT2d e R—FLTWELD, ZNHDI AT LT
Z. RZ VTP RED LI CETENZERT DAL FbE s, Windows @ Python 7 ¥ F ¥ &,
Windows @ Python 227V 7 MR UHKREZMEHTE 2 X 51L. LoflTidzh s osED LR~

LTWET,

Python 227 1V 7 b D 2N Y17% Unix-Windows [ THHERIREICT 2720, ZOIF v Frid. YDA &
TV EBEOLNZDEIETZ212DDOKED R a< Y FEYFR—-—FLTVET, HR—-bXh3{REa

<Y FRRIEMTODRH D %7
e /usr/bin/env
e /usr/bin/python
e /usr/local/bin/python

e python

BRI, 3 LAZ V70 1{TED

#! /usr/bin/python

4.8. Python Launcher for Windows
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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. I.e. /usr/bin/python3.7-32 will request usage of the 32-bit python 3.7.

Added in version 3.7: python 7 > F v ® 3.7 2 5%, KEIZ "-64” Z{HI T 64-bit REZERTEET, 5
2, RAF—AN=VaVBLDAI ¥y —N=Vare7—%77F ¥ 72 (B2, /usr/bin/python3-64)
TIHETEXT,

N—Ya ¥ 3.11 TEHE: The "-64” suffix is deprecated, and now implies “any architecture that is
not provably i386/32-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.

4.8.3 > TN\V{TD5|H

¥ = NVATTIE Python £ Y 2 7Y ZICES ML EBMOFIBEIET 5D TEFT, L AF =V
TIUTD LS ICEFEINTVEBELEL & S

#! fusr/bin/python -v

60 % 4 & Windows T Python Zf£5



Python Setup and Usage, J'J—2X 3.12.11

ZDEAE. Python i v A 7> a U= TlEE3T2TL x5

4.8.4 hRXAIAX

INl Z71IICKBDRETAX

ZYFxiE 200 ini 77 A VERLIATE XY, BRNCE. BEQD2—F-D7 TV r—>aryr—X
7 4 L2 MV (%LOCALAPPDATAY% %7:1% $env:LocalAppData) @ py.ini &, ¥ F ¥ &RUT 4L 2 b
VIZH5 py.ini TS, "aA¥ Y=V ROV F v (DF D pyexe) & "Windows’ RO Z > F v (DED
pyw.exe) X[F—® .ini 7 7 A VEFHLET,

"application data” 74 L7 MY THREINLHREIX. ET7 7 A LVOICH D L hEEINET, 20D
72D, FUFrxDEICH B ini 77 ANNDEFEZFIAAT V7 EANTERVZ—FIE, 70— LR ini 7 7
ANADa< Y P& LFHE (override) TE X T,

T7#4I D Python N—S3>DHREIAX

EDN—=Ya>»®d Python Za~y RTHEHT20EED L0, N—Y a VEffirra~vy Ricgdonsd
TEMHDET, A=V a VB TREAI Y —AN—Ya YFEETHEID, 7> a O UF R (V) <A
FN=T a VIEETHZIUMEE T, I HIT, 7-327 R "-64” ZBFL L T 32-bit H 2 WX 64-bit DEH
LHDOFEENERINZE PRI RTEET,

722 23, #'python WS ¥ = NUATIEIN=Y a VEBHiFEEAFEEAD, #!python3 IX T ¥y — =T =
VERIEET 2 N-Y a VEMiTREAET,

avw Y RiInN=ya YEHiFOERO»LRVWEE, BREAE PY_PYTHON 2 EL T, 77 4 FDN—
Va EfiTEREETEE T, RESNTWVWARVWEE, 77 4L MEZ 737 T3, ZOZEHIIE 737, 3.7,
73.7-327, 73.7-64” D XS BERDEE AT Y RIA VD LIEETEE T, (7647 47> 3 »iX Python 3.7
LD v F v TLDHEZ RN LIER LTIV, )

XA F == a VEMiTFBRON SR VEGE, BREZ PY_PYTHON{major} (Z T {major} (X, LFiT
WEINIBEDRY ¥ == a VEHMiT) ZREL THRERAN—-Ta VEIEET LN TEET, £5
Woled Ty a YBROLSRITIUE, Y F viEA YA b —iEAD Python N—Y a Y ERFIZELT, Ho
MoTzFDRAT % —N=2a VIR AF =V ) —RDSEHREFMOBDOEMFHALE T, FRIEXNTWE DI T
BEHDERAD, BHEIEIZDOAY vy —N"=Va VRETRHBERICA VA=A LIN=Ta VIZRD ET,

64-bit Windows T, [F—® (major.minor) Python N— a > ® 32-bit & 64-bit DM DEEN AL > X
P =L ENTWGE, 64-bit N—=Y a YDIZIPFICERINE T, ZHUET ¥ F ¥ A 32-bit & 64-bit D
EELTHFERD I LT, 32-bit DT U F vid HEXINTN—T a YMERHTIEET HAUR. 64-bit D Python
PEELTETLET, 2, EONRN=—Ya VB PCIRA VA=A ENTVEDLDATT VF v DEH)
ETHRTE, Zhodf YA P =LV ENLEFCBEFRLRS RS (DF VRRICA Y A =S Python &
Z U F % 32-bit D 64-bit BEHSKREDEV) KO T22HTY, LRl Bh, A7>ar0
7327, 764" 7 4 v FATIDEHMELEHETEET,

fl:

o BT 24 7Y a YHARESNTVWARWES, python XU python2 a2 ¥ FiEdf YA b= h
T2 MO Python 2.x N—=Ya Y ZfEH L. python3 2 v Fidf ¥ A b= STV 3 EH D
Python 3.x Z#HL %73,
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e python3.7 A% Y Nid, N— a YHPEBIHIEEINTVE LD, AT a v 2B EHEA,

« PY_PYTHON=3 D%, python B & & python3 a <> FlZ A YA b — L XN TWVBRHFTOD
Python 3 ZffHL %7,

e PY_PYTHON=3.7-32 D¥54&. python 2= RiX 32-bit fRD 3.7 Z#H L £ 325, python3 a2~ K
BA VA=A ENTVWEEHD Python ZHHLET (AP r ==Y a YBIEESINTWVWE D,
PY_ PYTHON 32 EESNEHA, )

o PY_PYTHON=3 T PY_PYTHON3=3.7 O, python BEX U python3 iZ¥5 563 3.7 ZFHLET

REARICMAZ, BUREEZ I YF ¥ DMES INI 77 AV THERT 22N TEET, INI 7 7 4 LDEEY
FT5E7 > a ik [defaults] EFEN, F—RIIRELZROF 00 PY_ CWOHHFEEZR-72d D
FUTT (INI 77 4 LDF —ZIERKLFILFEXFIL RN LIS ZERL I, BEARONER INT
77 ANTOREZ FEELET,

Iz

e PY PYTHON=3.7 ¢ HET B rld. INI 77 A LIS TFaEBEaENZ I L 2 EMTT:

[defaults]
python=3.7

o PY_PYTHON=3 ¥ PY_PYTHON3=3.7 2T T2 & INI 7 7 A LI REBEENZ Z L 2 EHTT:

[defaults]
python=3
python3=3.7

4.8.5 32l

BREGZZ 4 PYLAUNCHER_DEBUG MRE SN T\ o (REMHBTH->TH). 7V F ¥ IZZWHEIE stderr
(0Fharyy—) KHALET, ZOBEHRDORX v —JFFHMT LHd E00VDTT, ¥IWVotk
N— 3 »® Python BRAIE Nz, BREFEDN—Y a YIERIh, 2L T, #RO Python %
FITT2DMEbIZIEHER I~ FIA4 VERHZTANET, ZREFERZTRAMRTAY 7DD DHD
T

4.8.6 Dry Run

If an environment variable PYLAUNCHER_DRYRUN is set (to any value), the launcher will output the com-
mand 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.
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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.

%l e iR

RC_BAD_VENV_CFG 107 A pyvenv.cfg was found but is corrupt.

RC_CREATE PRO- 101  Failed to launch Python.

CESS

RC_INSTALLING 111  An install was started, but the command will need to be re-run after
it completes.

RC_INTERNAL_ER- 109 Unexpected error. Please report a bug.

ROR

RC_NO_COMMAN- 108 Unable to obtain command line from the operating system.

DLINE

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 EZa—ILDOKRE

These notes supplement the description at sys-path-init with detailed Windows notes.
._pth 7 7 A ABRMAL SR 572 Eik, Windows TlX sys.path IZXD LS ICHEINET:
o« BANCEDTY FUMBEMSNET, TABAIL YT 4L 27 FUERELTOVES,

o ZDRIT, PYTHONPATH BRIBERMMHEET 2 L &, BELTH THRIZINATVWE IS5 CBEMEINET,
Windows Tl& K 7 4 ZE#AITF (C:\ ) LXAIF 272012, ZORBEABICEENZ SADXY]D X
FREIaorTRIFINEBESLRVEIZHFEEL T XN,

« BT ” 77U —3aDXA” % HKEY_CURRENT_USER 7» HKEY_LOCAL_MACHINE DA D \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% —¢ L TERTH I LN TEET,
PI7F—F 774N ML LTI an Y TRYIGNT AT ZROZ e TE, HL AN
sys.path IEMENE T, (BEFFEDOA Y X b —F =133 T HKLM L2FHL7ZwDT, HKCU &
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T

o PYTHONHOME H3F%E XN TWBIFE, £ "Python Home” ¥ L THbLF3, ZHLSNDIFE.
"Python Home” ZH#EFE T 5 7201Z Python ODFEITT7 7 A VDA% 6 ” HHIZ 7 4 7 (Lib\os.py
¥ 721 pythonXY.zip) EX N ¥ 3, Python home RO o 72HE. ZIHh 50V D2hDH T
7412 bV (Lib, plat-win R ¥) 2% sys.path WKEMENE T, ROoLoRhokBGBE. a7 R
% Python path 1&1L ¥ & b VIZEFX N7z PythonPath 2SRRI N E T,

o Python Home 2SR27 6 F, BRIEZAE PYTHONPATH DHEEINT. LIYZXA MV IV FURERODRS
B0l G, BT 277 40 bDARADFIHEINE T (Bl .\Lib;.\plat-win & ¥),

AAVDETI 7 ANERUGEMP—2 DT 1 L7 M VI pyvenv.ctg 3D 285G, LUTD R - 7= HH
MEHEINET:

o PYTHONHOME D3F%E XN TE ST, home It 2 DIGE. home HEDIEX AL VDEITT 7 4 Li»
LBHEET 2DTIERL ZDRRAZHENE T,

MR LTIH2D%T:

o python.exe 2 ZHNLSD Python T4 L7 b VIZH D exe 77 ANVEFE[TLILLE (A VA=
ENTWBHAETD PChuild 2 HEHEFITEINTWBHETD) core path SFH XN, LIZ MY
@ core path [ZEHINF T, ZHDADL P A MY D application paths” IZHICHARAENE T,

o Python 2 .exe 7 7 AL (DT 4 L 7 + VITHFET 256, COM BHTHAMAZN B 57
E)ICHRR P ENTWSHEE, "Python Home” I3HEEZIN T, LI A M VIZH S core path H3F|H
XHEF, ZRLBOL YR kYO "application paths” I3#ICHEAAENE T,

o Python 232 ® home ZROFH6NT. LIXFMVDEDLVEHEE (ZHUIWLDHhDETHBERN LA
A YA ML —=Yarvty b7y TOREINT exe). NRAERNMNEDT 7 4L k& U THI SR 25
bhxd,

HED7 7V 7 — a YREHYIC Python 232 KL LZWEEIZIE, LIROBE (DWFhh 72131 E
W) WCEDIEDPDA VA ML= a vy e DEELE#ITZ Z N TEETS:

e 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.

e If you are loading python3.dll or python37.dll in your own executable, explicitly call
Py_SetPath() or (at least) Py_SetProgramName () before Py_Initialize().

e HHD7 7V —2 a5 python.exe ZiELE) 3 5 H{IC, PYTHONPATH %22 V7 L7eb EEEL,
PYTHONHOME %t > b LTLEZ W,

o 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.)

TABIEFTRATLTIAL RIZA YA M= ILENTT 7 AAD, BRIDO7 TV I —3 a Ny RS-
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FATIVDA—IZBELBRVESICLET, ZZ2LRTNUEDRIDOT7 TV r—>aryox—Fid, M
PLOHEZIEZ 20b LU ERA, LTHELERYORENRE TS, 1Zr0bDIEL IR MY NOIEE
HED AP L —F D site-packages DEEEEL D LZITRTVHLLTT,

N— a3 3.6 TEHE: Add ._pth file support and removes applocal option from pyvenv.cfg.

N—Yarv 36 TAHE: Add pythonXX.zip as a potential landmark when directly adjacent to the

executable.

N— a3 ¥ 3.6 TIEHESE: 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 EMDEZ 2a—I)L

Python 3277 v + 7 4 —2HHZHIEL TVWE T D, Windows I L RVWI=—7 REKEDDH D 3,
BHES A 77V DI A4 757 VDM T, BOPDES 2 -, ZIVo MRS 2DD A=y
F23BH Y ET,

Windows & DIEHEE Y 2 — ) LiE, mswin-specific-services IZErNTWE T,

4.10.1 PyWin32

The PyWin32 module by Mark Hammond is a collection of modules for advanced Windows-specific

support. This includes utilities for:
e Component Object Model (COM)
e Win32 API MEUPHI L
e« LYARNY
« ARVIBY
o Microsoft Foundation Classes (MFC) user interfaces

PythonWin (X PyWin32 iIZffELTW3, > LD MFC 7 7V 5 —>a >y T3, ZHEEL AL VDT
Ny HkEte, HAAAARER IDE T,

& BE

Win32 How Do I...7
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 Windows £ T Python ZaO>N\T1ILT3

CPython B Ta Yy AL L7WEE, BUIICTARNEZLIE V-2 2B T2 22 TT, &V IY—X
ROV — 2, LW F 2777k XY ya—RFTEXT,

YV — Y1) —IZiE Microsoft Visual Studio TOE L ROV VY a—raryIZrA4lrer7adcy b7 7 A UH
HFEhTVT, ZOUDBAAD Python VUV =R TNWE a4 5TT, T 7 74 00E PCbuild
TA4LZFUARZHD FT,

L R 7t 2 0oWTO— K2 IEHIE, PCbuild/readme.txt IZH D T,

PEREY 2 — LI DWW T, building-on-windows S L TL 72X W,

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.
o Windows CE is no longer supported since Python 3 (if it ever was).
e 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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FIVE

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 3.12 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.

o 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/.

0 R

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
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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.

5.1.1 Python X%V 7k DERITHE

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 Drag it to Python Launcher.

o 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 a file ~/.Mac0SX/environment.plist. See Apple’s
Technical Q&A QAT1067 for details.

For more information on installation Python packages, see section EBII®D Python INYT—2 DA > R
k=L
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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 BM®D Python Ny T7r—S DAV M=)

This section has moved to the Python Packaging User Guide.

54 GUI FOJ3>=>4
Python T Mac £ GUI 7 XV 4 —> a»ZEL RT3 HERN OhH D £T,

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 pyobjc.

The standard Python GUI toolkit is tkinter, based on the cross-platform Tk toolkit (https://www.
tel.tk). An Aqua-native version of Tk is bundled with macOS 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:

e PySide: Official Python bindings to the Qt GUI toolkit.

o PyQt: Alternative Python bindings to Qt.

e Kivy: A cross-platform GUI toolkit that supports desktop and mobile platforms.

e Toga: Part of the BeeWare Project; supports desktop, mobile, web and console apps.

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

5.5 Python 77U —> 3 > Dtk
Python 23— FE2RX Y K70 —VREA7 TV 5 —2 a VITET 2 Y —VIZIIHARDOBH D 5
e py2app: Supports creating macOS .app bundles from a Python project.

e 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.

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

artifact.

5.6 ttdJYV—2X

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/
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Another useful resource is the MacPython wiki:

https://wiki.python.org/moin/MacPython
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SIX

IFa12& IDE

Python v 25 IV VEfER2YR—1+32 IDE 372 TADDET, ZLDZT 4 XA IDE ZIiE> v & v
I ANA 54 MEEE, TN Y —L, PEP 8 Fx v ZHEBEDDH D 5,

6.1 IDLE --- Python editor and shell

IDLE is Python’ s Integrated Development and Learning Environment and is generally bundled with
Python installs. If you are on Linux and do not have IDLE installed see Installing IDLE on Linuz. For

more information see the IDLE docs.

6.2 Other Editors and IDEs

Python’s community wiki has information submitted by the community on Editors and IDEs. Please go

to Python Editors and Integrated Development Environments for a comprehensive list.
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8%

>>>
The default Python prompt of the interactive shell. Often seen for code examples which can be
executed interactively in the interpreter.
/N

DHLDPEZONET:

e The default Python prompt of the interactive shell when entering the code for an indented
code block, when within a pair of matching left and right delimiters (parentheses, square
brackets, curly braces or triple quotes), or after specifying a decorator.

o HHAAADER Ellipsis

2to3

A tool that tries to convert Python 2.x code to Python 3.x code by handling most of the

incompatibilities which can be detected by parsing the source and traversing the parse tree.

2to3 is available in the standard library as 1ib2to3; a standalone entry point is provided as

Tools/scripts/2to3. See 2to3-reference.

abstract base class

(HIREE S 5 R) HIREE Y 7 21 duck-typing Zf5EF 5 S DT, hasattr() REDHDT 7 =
I TEMNBHFTH o 72 D Wb izii 2 (1213 magic methods DEHE) HEICA Y X —7 2 — A% ER
THHEZRMEL £, ABC 1K (virtual) 727 S RZEALE T, ZHIFE T 7206/ kK L
FHAN, ZNTH isinstance() X issubclass() IKFRMINFET; abc EP a2 —1D KF 2 X
Y FEZLUTLEZE W, Python 123, £ OflAIAA ABC RRIME A TWE T, ORI,
(collections.abc EY 2 —)LT) 7— X HMi&E, (numbers €3 2 —/LT) #. (io €Y 2—/LT) X}
U —2A, (importlib.abc EY¥ a2 —T) A Y K- 774 Y E/FET—K—T7F, abc EZ 2 —)L%
FIHLTHBED ABC Z/ERTZ %7,

annotation
(77 7—=2ay) BB 77 R BEDNRTX—-22RDEIEGFRT 2 7L TT, BlickD
type hint £ L THEDONTWET,

Annotations of local variables cannot be accessed at runtime, but annotations of global variables,

class attributes, and functions are stored in the __annotations__ special attribute of modules,
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classes, and functions, respectively.

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

tionality. Also see annotations-howto for best practices on working with annotations.

5% (argument)
(FEB18) BIRCERF O FRIC, BAE (F/20d AV Y F) ICETHETT, ECEX 288D D $3:

o F—TU—F5IE: BB L OB DN T2 DWWz d D (f: name=) . *x ITHil}
FHEEOFDOMEE LTEINZG1E. HlZIE. KD complex() DMUH L TIX, 3 ¥ 5 % —
v — K5I8 TT:

complex(real=3, imag=5)

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

o fIBSIH: F—7U— F5IELAD5 IR MESIBUISIEY A b DOEFICEL 28 TE, £/ %1
WilY 7= iterable DBERL LTHET IR TEET, MXIE. ROFITIE 3 & 5 XM AHMAES H
T9:

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

EHIBIEIBEBOERICBW TR O —Z LV ZBICHI D Y Toh T, EhYTEITHIHATOV
TiZ calls ZBBLTLEZIV, U Ey ZAZBWTESIBERTE-DIZHHLWBIRAE[HS Z L H
¥FET, TS NEIE— I AZHICH Y Y TOENET,

®315 . FAQ @ E518 R IEDEBNIAITTH? . PEP 362 2S L TL7Z&E W,

asynchronous context manager
GERfia > 7F A b= =T %) __aenter__() & __aexit__() XV v FEZEHKT 5 I L T async
with XHNOREEZEMT 547227 +TF, PEP 492 TEAINE L,

asynchronous generator
GEFY = L — &) asynchronous generator iterator %R T BIET T, async def TERI Nz
N—F VEIBUZBITOWE T, yield REHOHRTRLD £3, yield Rid async for /— 7 THH
TELHDOW P ZARLT 2 DIHFHEINET,

EEFIERY = 2 L — X L £ 305, WRICK - Tid IEREAS T RL—2 1T L—%& Z2i57
EL/\
=

BENHD FF, BRINZEERIHL L TRWES, HE(LO /- DIcRe R EER R L 3,

FEFIAY = 3 L — ZBEICIE, async for 3% async with X THL await RDDHBZ I 2D
DEJ,

asynchronous generator iterator
GEFY = kL — &4 7L —R) asynchronous generator BIEITERINE A TP =7 M TT,

ZAUZ asynchronous iterator T, __anext__() XY v K& TN S & awaitable 7Y = 7
FEIRLE T, T awaitable & 72 =27 Md, KD yield RETIEAMY = 2 L — X EBOARIEKE
EITLET,

4 5% A = 5
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Each yield temporarily suspends processing, remembering the execution state (including local
variables and pending try-statements). When the asynchronous generator iterator effectively re-
sumes with another awaitable returned by __anext__ (), it picks up where it left off. See PEP
492 and PEP 525.

asynchronous iterable
(JEFEAA 77 7)) async for XOHTHATES A7V 27 M TT, HED __aiter__() XV v
B2 & asynchronous iterator ZRERITIUL7Z D $¥ A, PEP 492 TEAINE L7,

asynchronous iterator
GERIA 7L — &) __aiter__() & __anext__ () XY v RERELLATI I +T
9, __anext__() & awaitable & 7Y =7 PRI RITINIERD £ A, async for &
StopAsynclteration B4t Z XM F 2 £ T, JFEFRMA 7L —FD __anext__() XYV v PR
3 awaitable ZfER L 5, PEP 492 TEAINF L/,

M
[

(B) A7y McBEfMfF o, Fy PRERICE > THATTHEEZSHRINAETT, FlRIX +
T2 b o DEMN 0 BEoTWR 2 E, ZOEMIE 0.a THHINE T,

F 7Y 7 MiZid, identifiers TER XN ZMAlFTCREBRVWARTOBEEER2 5 X2 Z B TEET, 128
ZIE setattr() 2V, ATV 27 M ZENEFAIL TV AEEIITAE T, 0L EMEF Y
FRERTRE 72722 TEF, Kb HIC getattr() 2> THALELRH D T3,

awaitable
(1FH%PTEE) avait R THAHT 2 2Bk E2 A 72 =2 S TH, coroutine 2>, __await__() XV v
RBH2Z2ATI 27 FTT, PEP 492 2L TL ZX W,

BDFL %=

R E B MHEE (Benevolent Dictator For Life) OIE T3, Python OfF#. Guido van Rossum D
Z&T9,

binary file
(NAF VT 7 AN) byles-like ZT TV b OFRARAABIVEZIAANTES J7MILATox
Ik TFe XA FVT7 74 0DFNE N4 FVUE—TF ('rb', 'wb' or 'rb+') THINT 7 1L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY XA TY,

Str ATV FORMAEFEENTEZ 774 NF TV 27 MZOWTIU, text file BBRMLUTLIIEE W,

borrowed reference In
Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example,

a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object
bufferobjects 4K — b LTWT, C FBOEKT EfiLit Ny 7 7 —ZRHAGER L TP 27 b,
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bytecode

callable

callback

32

bytes, bytearray, array.array . %< O—f&HJ7% memoryview * 7Y =7 B THICHD X
T, bytes-like 7Y =7 M, T—XEHM. NAFV T 7 ANANDIRTE. Vv FEREHLUEER
AL FVTF=RBERTZ0VAVARBECHHAT S22 TEE T,

BODPDRETREINAF VT —R2EETIHENDD ET, ZOREOFF 2 X FTIREL 7 H
AHEEAEER bytes-like 77V =227 " KERLTWET, BHEAGERANAY 77 —F TP =7 MZIE,
bytearray ¢ bytearray @ memoryview REDEFENF T, F/. MDD OBRIETIIANELA
TV VDAL F ) F—& (7 HAHLEHD bytes-like £ 7Y =27 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Y =7 MOEFENE T,

("4 Fa—F) Python ®Y —2a— & Python 70235 4® CPython £ ¥ &7 ) X DNEERH
THBINA FPA— ANy RANVEINET, N Fa—Fid .pyc 774 VIF vy adh, AL
77 AN ERHRETINZ L 2R EDERCRDET (V—RI=F2H N, ba— FANOHED
aYARAOVFEEEINET), 20 7 HEEEE (intermediate language)” (&, % & D N4 ka2 — Rkt
6T SHEMEEEFETT 2 REYS Y TEMET 2 VWA E T, HEERERLE LT, N ba— FIERER
% Python {RI~> Y BITHIEST 2 Z &%, Python VY —XBTRHRETH 2 Z 3TV
H A

NA ra—Foma—ElX dis EV2—1 ZHHET,

A
callable is an object that can be called, possibly with a set of arguments (see argument), with the

following syntax:

callable(argumentl, argument2, argumentN)

J

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.

(A=Y 7)) RRDOD BRRTIITEIN S DITHIEE LTHE SN2 B

(P IR) =Y —ERA TV PRERT 570D 7 T —FTT, 7 7RAERIIEHE, 2DV 5
ADA VARV A LDOBERTHRAY v ROEREZAET,

class variable

(25 2AEH) 75 A LICERSIN, ZFALNLT (DFD, 7I5ADA VAR YA LETERLIR) &
HENZ I ZHNE LTWREHTT,

complex number

(EEH) L<HONTOVEEBREZIIRLZH DT, IRTORIFEH L EHoM e LTRINE T,
BTN (-1 OFHIR) ICEBMEHIT =0T, RHETIZ 1 tE,LA, TH¥TE ] &
I EF, Python I3EFLBITHAAATHIEL, BREDOEKILEZIM > TVWE T, BHIEKREC j 22
TEXZT, HlxIE 3+1j TF, math Y 2 — L OEBFAREFIH T 2121, cmath ZHVE T, &
FROMERIE D72 D BERECEORRET T, HEMEEELRITIUR, IREHEECRSEHLTLEST
FWTL x5,
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context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable A
variable which can have different values depending on its context. This is similar to Thread-Local
Storage in which each execution thread may have a different value for a variable. However, with
context variables, there may be several contexts in one execution thread and the main usage for

context variables is to keep track of variables in concurrent asynchronous tasks. See contextvars.

contiguous
(B, 8f) Ny 7 7 DI C8Bft $£721% Fortran #Bf: THREAIIC, TONy 7 7 EEKE LT
WBEAREET, LuXRe Ny 7 71k C #HiThHD Fortran #iE T3, —RLOESITIX, ZDHE
RN TREY LTHET 2 L5 CREIN, RFEPLRrOHE DI T EF T E S, 2X
TLOD C-H#i Rl TId, XEV 7 F L RAMICERZ K 5 BRIIRER DI A FHRANTLED 5 DITH L,
Fortran @i R CIIEA OB A FORRINCE 2 F 5,

JL—=F>
(A=) ar—F 37N —F DL RNZIEXTT, 71 —F I RD SRR
PHAD. Blokd s S, o HE T, aL—F L ICFZ L OfkL RHIEPH A, 1B, HIT
B2IEMTEET, TN —F I3 async def XTEETEFT, PEP 492 2ZHL T ZE W,

coroutine function
(AN—F VB coroutine A 7Y =7 b RIRTEAKTT, 21— VBRI async def X THEX
., await, async for. BLY async with ¥F—TV—F2FOZ PR ET, Zh il PEP 492
TEAINE L,

CPython
python.org THIAF XN TWA, Python R 7 F 3 ¥ 7 SiEOEERNLEETT, "CPython” W5
HEEIX, ZDFEE® Jython % IronPython ¥\ o =Ml ¥ XFI§ 2 HEHE LS ICHH I
S

decorator
(Fav—=x) HloBEK IR TS T, @E, ewrapper M CHIBEH L L CGHEHAINE T, 7aL—
2 DO—RH 72 M ARFNZ. classmethod() ¥ staticmethod() TI,

TAL—RONIRET YRy 7 A2 aH—TF, RD 2 OOBBERIFRMICFATL DT

def f(arg):

f = staticmethod(f)

@staticmethod
def f(arg):

FUHERD 2 RS LETH, HDEDEDLDNELA, 7L —RIZOWTHL I, BBER B
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FE I IRER DFFaXV FEZHLTILEI N,

descriptor

Any object which defines the methods __get__(), __set__(), or __delete__(). When a class

attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYTEDXY v FICB L TOFEMIZ. descriptors % Descriptor How To Guide 2L TL 72
W,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object
with __hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FFENERED) iterable NORTH 2 WE—EHOERZILH L T, ZOMEDL SR EEFEZIR S a8
7 P REFEZXJTTY, results = {n: n **x 2 for n in range(10)} ¥ T2 %, ¥—n Zfn ** 2
XM B lEE R £ L £ 3, comprehensions 2SR L TL 72X W,

dictionary view
(fFEF L 2—) dict.keys(). dict.values(). dict.items() ANEFTA 7Y =7 b TT, FFEDOHHE
DEZE 2 —Z2 R L E 3, bbb, HEILEINLZ L2 -3 ZhEeKMLET, fFEL 21—
EHRRHIFNCSERR Y X MZT 31C1E list(dictview) ZHHA L TL 72XV, dict-views 2SR L TL
72E W,

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 )
2372 FDBELWA YR =T 2= 2o TWEPERETIDICA TV 27 FORE RN
R7TIVIRARANTT, bz, BCA TS 27 DX Y v RRBEWSRIN Dbz
LET, (ZEALDISKEZAT, 7TEADESITBIHNE FRAETELTHS.1) A VY R—Txz—2R
FRIZDEHTZZ2 T, EFRKFHA v EIha— R RV E—7 4 v 7R E2FF L CRIIEE
MLXEET, v 27XV type() % isinstance() ICXBHERBITE T, (7275 L. &y
IRAVY 7% HMREEV S THETAILHTEET, ) 2ofb b, HAMIC hasattr O
ERX BAFP 7ur7 72y 7%2FHALET,

EAFP
MERA[ % & 2 X DFFLEFHE D HDAES (easier to ask for forgiveness than permission, ¥—7 4 — Dk
f)) O#ETT, 2O Python TIEL bR TWEa—F 4 ¥ 72X A4 L TiE, BEIEIEDZF—E
HEDRETE2DDEREL. ZDOREDFHR > TOIGHIHINLHIRLE ST, ZOMEBETFRELFTS
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I—F 4 YT ARA NI, try XB XU except XN SADZDBRETT, 2077 =v7
3. C OIS REETILLMFbATWS LBYL AR AL EHBRZSDTY,

expression

(R) 2Nz, —FLFH ORI (a piece of syntax) TF, Stz 2, AWV 7
Fov, 4Hl BT 7R HAEFPEBETUOHLRY. HrRTROEROEAERTT, oZ<
SiEriE WV, Python TREEDPETOBRERNIA L VWI DI TIEDD FHA, while D & 512,
R LTEERZRNY X dHDFET, RADBRTERLIXTT,

extension module

f-string

(JEREY 2—1) C R C++ TEIPNZEY 2—L T, Python ® C API %F|f L T Python 27
LY —a—FrehehLET,

£ R BRI WEXXFES ) T 50U Mfostring” EFEEA. AU 74—~y MEAXTAIY
T IV DREMEOZFTYT, PEP 498 $ B LTL X W,

file object

An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. Depending on the way it was created, a file object can mediate access to
a real on-disk file or to another type of storage or communication device (for example standard
input/output, in-memory buffers, sockets, pipes, etc.). File objects are also called file-like objects

or streams.

T7ANATY =27 MCRERCE 3 EEDDET: A0 N1 F V=T 710l Ny T77Shi NA
FIV=T7A4l. ZLTC TFALT 7ML T, A VX =T 24 RiF io EY a— L TERINATY
XY, 77ANAT Y 22 + RS ERERNLTTRIE open () BABZES Z 2T,

file-like object

file object E[AF"TT,

filesystem encoding and error handler

finder

Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T7ANVNTATLADIYA—F 4 Y7 TlE. TRTH 128 N4 PUTRIEBCTa—FEhs I en
BEEX NGB TIERDFERA, 77 ANV RTFLDIYaA—F 4 YT INDPRIEINL D - HE
1Z. API B2 UnicodeError ZEH T3 H b %3,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.

See also the locale encoding.
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(774YR) A VR=PZRNTWVBEY 2—1VD loader DFERZRTT 24727 b TT,

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 finders-and-loaders and importlib for much more detail.

floor division
(TID B THRE) —FL VBRI D 5T 2 BARE, U THREHEEFIE // T3, flRIR 11
/] 40F 22D TR INFMCTFE NI OBEDORETIX 2.75 N IR-oTE 3, (-11) // 4
d -2.75 Z INEWAIC D B GRIT: BOERRADOADZITS) DT -3 1285 L IFERELTK
7280, PEP 238 2L TL 72X\,

(5E24
(BEE) MM LANCEZIR S —EHDO XD Z T, BIRUCIZ 0 M ED R 25 Z e HikE 5,
FEDOEITRHIC T B2 RS2 Z e R E 5, R5IE. AV v R, function ZBML TLZE W,

function annotation
(BB 7 ) 7—>ay) DT X —=ZRVED annotation TF,

BT 7 7—>avid, @HIREEY R oo d: IR ZoEE 2 2D int BD5|
el s e fifesh, %7 int MoOR D EZFO LI TV T,

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

return a + b

BT /) 7—3 a v OXEE function O CHRIHINATVWE T,

WREDFAD D % variable annotation, PEP 484, # ML T Z& W, ¥/, 7/ 7= a v &F|
AT B3RA NS5 275 4 2% LT annotations-howto SR L TL 7Z&X W,

future
from __future__ import <feature> ¥\ future X (&, 2> %4 7 —IZFRD Python V1) —2
THEHE L R AR E®REFH L THREDES 2 — A2 a4 LT3 X545 RLEF, _ future _
EY 2 —ILTIE, feature D DS B3HEZ FFaXY MELTWVWEST, ZOEI2a—L%EAVKR-F L,
ZOER BT 5 Z & T FHEAEELRINCSEICBINZI N0V O0R, WOF 7 4L MK 5
(FFeld e o7h) #HA LA TEET:

>>> import __future__
>>>  future__.division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(FR—yaLryay) ThUKEEDIS Z L DRVREY 2K 20 TF, Python i3, BIEA
vy b, EERSEERIE UBET 2 BAR—Y 3Ly 2 eflio THR—YaL sy a v 2fF0E
T IR=IVaAL 7R gc BV 2a—NZloTHRIETEET,

Srrl—4%

AL —
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R D %3, yield Rid. for L—FSTHATED, next() BETMEEZ 1 >F oMb LD TE
%, EHOWM R EERT2DIFEHINE T,

BHEEY AV —ZBEBZRLET. Rk TE P RL—RATL—F 2T HEVHD X
T, BRISNLEE®RSHS TR VWEGE, LD DI HEE2 AL 5,

generator iterator
(YzHxV =&AL TL—2X) generator BIETHERZINZ A TS =7 M T,

Each yield temporarily suspends processing, remembering the 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 expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates

values for an enclosing function:

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

generic function
(Y=Y v ZEE) B sBIc LECHEZ T 28 E» MRS N 288 TS, MO LKICY
DEBELRHVEZPIET 4 ANy F 7LV XLIZEDREENET,

single dispatch, functools.singledispatch() 7L —&, PEP 443 2L T 72X W,

generic type A
type that can be parameterized; typically a container class such as 1ist or dict. Used for type

hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL
global interpreter lock B L TLIZ&E W,

global interpreter lock
(ZFa—=2Ay&2FY Ry ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F3TH2 2 RAET2HHATT, ZUTKD (dict &Y
DEELMAAATREEL) 7V 27 NEFADFEKRET 71 21250 U THBRIICLERITKR 5 DT,
CPython OEENS > INICRDET, A VX TVXERERY 7T 58T, wiF Tty
SUMELZMIUED IR T EFIEHRIC, A YR T XEMBICIALF ALy METE S X51kD
£,

UL D 2 0 IEAEDON L DD DIIRE Y 2 —E, EfEe Ny ¥ a3t B Y O EOBEWLE
3 5L EIZGIL ZERT 2 KO WCREFENTVET, £/, [/O W% T 2358 GIL 135 IRk
ENET,

Past efforts to create a "free-threaded” interpreter (one which locks shared data at a much finer
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granularity) have not been successful because performance suffered in the common single-processor
case. It is believed that overcoming this performance issue would make the implementation much

more complicated and therefore costlier to maintain.

hash-based pyc

hashable

(Ny ¥ aN—=2Z pyc 7 7 AL) EXEEHRIT 272012, MET 2V —R7 7 4 VORAKEHRELT
RNy Y2 BEHEHT 2L ba—FDF vy v a7 740 TT, pycinvalidation IR L TK
72E W,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a

__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny Y aFRERA TS 2 7 PEFHEDOF —REEGORA N LTER £ T, HEPEREDT — &
BHNETAy & affizfioTn2 25T,

(@

Python DA 2 2 =X T NVRMAABALF TS 27 NI IZLAERANY Y 2aR[RETT, (VR MREHEFED
£972) 32a—ZINBAYTFENY T aPAIRET T, (XTI NR frozenset DL IKR) £ I2a—XT
NZaAYTHE BEIPINY T aFlETHLEZDANY Y 2ARETT, T—F—ERDI FRADA »
ARVATHDXIBATI 27 MEIT 74NV FTAY Y 2A[RETT, £A51E 2T (HHZRWT)
B RIIEFMTH D Ny v aflid id0) KDELNET,

IDLE
Python Ofi&ERIFEEREE (Integrated DeveLopment Environment) & U# R E5E (Learning Environ-
ment) T3, idle 1& Python OFEMERLEAMICFAMI N TV S ERNZEREDO LT 4 X 4 ¥ 2T
REIETY .

KA TS Uk (immortal)
Immortal objects are a CPython implementation detail introduced in PEP 683.
If an object is immortal, its reference count is never modified, and therefore it is never deallocated
while the interpreter is running. For example, True and None are immortal in CPython.

immutable
(A I2=2TN) FEEDEEFF-72A T2 b T A I2a—RTNRATI =7 M, BE, X
FH, BEXOXRTIAREDBDHDET, IhoHDA TV MIMEZEZONERA, FOEEZEEEE
BB, Wil ATV 2 7 PREBLRIFNUIRD ERA, A J2a—XTARA TV =7 ME, BEE
DAy S 2 @PRE L 72 2 RN TEERFHZR-LET, HEOF -2 ZOHITT,

import path
path based finder 3 import 32 EY 2 —VEWET 250 (£721& path entry) DV X b, import
. ZOVY R MIER sys.path 2SR FTH, 37 v F—IDFEEFH vy r—2D __path__
BN S B RKET,

importing )
5%EY 2—)1®D Python 23— KFIDEY 2 —LD Python 2— FTHEZX 2 X 51CT 20T,

importer £
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Ja—EBRLTR—=FITELF T2 b, finder & loader DEBLBLTHHBLTTI =7 b,

interactive

Python has an interactive interpreter which means you can enter statements and expressions at
the interpreter prompt, immediately execute them and see their results. Just launch python with
no arguments (possibly by selecting it from your computer’s main menu). It is a very powerful

way to test out new ideas or inspect modules and packages (remember help(x)).

interpreted

Python ¥4 ¥ 2 7V ZEXOFFETHD, 204 FFEOMMBE L E T, (N4 Pa—Farx
A IWBHBIDIC, TOXFNIBHKRTTD, ) TITOALA Y RTYXFFELIZ, Y—Ra—KD7 74
N, ETEMFARERRICL T OETIRI L Vo BER LIS, BHEETTEZIL2EKLE
To A VX TV XEROFEIEE., a4 FIBRAOSFELD DR/ TNy Z7OH A 7 UFFHOD
DD, TaZ I LDFITE B NT T, WEEHN DS TLE W,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —3> v v PR U Y REFHINLFFZ, BV 2RI XRTOI VT 4 AR
NEHEZ 2 & D, TRXTOMRL 72V Y — R 2 BFERNCBS 5. File 7 = —XWCAD XS, 2O
72— AR—=J L% 2B HEFCHLEST, TAREIDZI—F—ERDTAIF 7 X—%
weakref I — ANy IDBPPHINZZEDRDHDET, v v PEXU YT 2 —AFUCETENLa—F
. ENPMRET DV Y — AT TR LR W (KL D205 4 75 —EFEY 2 —/L% warning H#
WTT) 7-DITkkc RBISMCER L ¥ 3,

AVR—TYVENT vy AT TZFEREHIZ _ _main_ TP a2 —IRETERTWERAZY T+
DEITPKT LIZZ LTI,

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 with a __getitem__()

method that implements sequence semantics.

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

F—RDOMNERHATEZA T2 b TT, A T7L—FD __next__ () XAV vy FEEYRUEFHT
(E7213HAAABIE next ) ITHET) & MOWOFDEREE —DOFTDORLET, 70K L,
R DT StopIteration FIAfEEH L ET, FORET, A 7L —XA TP =27 MIRETEBY, %
NP __next__ () RMIEFEA TS Stoplteration ZEHLET, 4 7L —XiX, ZDATL—
ATz PAKREIET __iter__() XY v FEERELZRITNUIRLZVDT, 471 —&IiEMhoD
iterable ZZM T 2L AL OB THHTEZ T, 3o E D & LAKINZERORKEZITS &5 7&
2A—FTF, (list D&kS5K) ary7F+47Y=27 NI BEZ iter) ATV =7 MITE L
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D for —THNTHES 7202, FilREHDOA T L —2E2ERLET, INEATL—XTITES
5232, BHiEDA TL—ya Y THERBADORELCA TL—ZA T 27 P EHEMIGRT /2D, ZZDa
VTFDEIIIRH-oTLELET,

FZ BRI typeiter I2H D T,

CPython RZEDF##: CPython does not consistently apply the requirement that an iterator
define __iter__Q).

key function

keyword

lambda

LBYL

(F—BE) ¥ Bk, H2WEREREE . V- FRIEFLBR D0 OfEZR RO LATREA 7
Yz 7 b (callable) T3, HlZIX, locale.strxfrm() % ¥ —BEUCEZIE. v 7 —URKFDY — b D
BEIZD o oY= X —%RLET,

Python ®Z < DY — M3 F —BHEZIIR D BERZOWM SIER 7L — A2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEEL FIEITOL22HD T, IR str.lover() XV v FERIF/NILEEZXFIL
BOY — AT F-BE LTS C AR E T, 20, lambda r: (r[0], r[2]) O &
5 7% lambda HH 6 ¥ —PBABZIESL Z LA TE £ 9, F7/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF—HMa YA+ 57 2HH D %F, F—BK
DIED 75 2 0T OfE Sorting HOW TO 2ZHE L TL 72X W,

argument =S4
I8 22T ZEW,

(7 LR) BHEDA ¥ T4 VBT, BEOIPOH A 2 ns 1 20 X 28AFF, 74
R EABUE VE A #501% lambda [parameters]: expression T3,

FZ21305EDH (look before you leap)) DUFTSE, ZDaA—F 1 Y ZAXANLTIE, FFOHLPBRRK
ZAT S ENC. BARINCHTIRSEM (pre-condition) ¥IEZITWE$, FAFP 77 a—F L 0T, if
XHTz K TAEDN D DO TT,

SAF ALy MEINBE T, LBYL 7 7n—F13 7 B 27 @BfEy 7 R BEOBRSIREEZF| &
RZFVRIPHD FF, Hlz1E. if key in mapping: return mappingl[key] ¥\ 5 a— K&,
HEDH, BIOAL v RBEKRDHNC mapping 5 key ZEXDFRL L RML £, ZORMEIZ. 7y
7550 EAFP 7 70 —F %25 Z e TR TE £,

lexical analyzer

list

Formal name for the tokenizer; see token.

A

built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension

84
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(VAMPAEER) =7 YAHFORTH 2 WE—HOBERZUH LT, ZO/R,25722V X bziK
T, IYRT MRGIETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] 32k, 0»5 255 TTOMBZE 16 #ERHEERL (0x..) LEXFH»64%2 Y A M2ERL
T if HildA 7> a3 2T, if HiBL WA, range(256) DR TOERISUH SN E T,

loader
An object that loads a module. It must define the exec_module () and create_module () methods

to implement the Loader interface. A loader is typically returned by a finder. See also:
e finders-and-loaders

e importlib.abc.Loader

« PEP 302

mly e e B P2/
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method D < 7213 7z[AFKFBE TS,

mapping
(v YD) FEDOF—HEEY K- LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ HIREJIK 7 7 2 THRESINLAY v FEFEELTWIary 7+ 4
7Y 227 b TF, Bl 21X dict, collections.defaultdict, collections.OrderedDict,
collections.Counter % & T3,

meta path finder
sys.meta_path ZMK L TH LNz finder. meta path finder 1X path entry finder ¥ EARIZH D F
/AN 1117/ G

meta path finder 255255 % XY v FIZDWTIE importlib.abc.MetaPathFinder Z&R L T 72
SIS

metaclass
(RRTFGR) VTADY FATT, VIRAERIEZ. 77 A%, 7 7ADFEL, HEIFADYV A+ %
EDEF, XZ 75 AF, 205 3 0%5 e LTRIWMD., 77 RA2E2EITEZAVET, IZLAY
DA TP =7 MEMFEE GRIE: X X7 T AD) 77 4L b ORELREEL TV E T, Python AR
BROFHARZRLDARY F AR TELRTT, FLALDI—F—ICH->T, XX 77 RF2L4
BEORVWHDTT, LrL. —HOBETIE. XX 7 7RFEHTIVE Y "V RAEZRELES, &
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XYy R

LRARE%ET 7 ADou kW ob, ALy Re—THZBIMLED, A7V =7 FDERZERL
b SN REETLIRE, ZLOBETHHINET,

FEMIIE metaclasses 2SR L TL Z & W,

(XY v F) 7 5 2AKEORTERINLB, 207 FADA Y AX Y ZADOBEEYE LTHROH S5
B AV Y FBA VARV ZAATY =27 PE— B8 L LTRUIMD £F (Z0HE—58I3EH self
CIENET), BE ¥ RA SN dBL TSV,

method resolution order

module

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

the 2.3 release.

(¥ 2—/)V) Python 2 — FOMBEN L LTRELHLATI 2V FTF, EV2—-NLVEEED
Python * 7Y =7 b 2 EOEFZERZRS £ 3, €Y 2 —d importing DAIRIZ X - T Python
WA ENE T,

NYT—2 Z2BRLTLIEZEWY,

module spec €

MRO

mutable

named tuple

Ya—nEZu—FT30MHbhis A4 R—- FEHEOEREL L LATZM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

See also module-specs.

method resolution order ML TL 72 & W,

(32—RTN) I2a—XTNRITV27 ME id) 2EX 2 REELETEF T, 1S a—
27)) BBELTLEE W,

”

ZHITER I L WS HEEE, R ARHELTWT, 4V Fy Z AN BRI LB 2T
D77 EABTEBZEEDORIR S RITGHINTVWET, 2080 5 A IMhOBWEED - TWnWa Z
EHHHET,

time.localtime() % os.stat() DBRDEZEL WL O DHAAARILHINE X I LTT, M
DfFNE sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

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

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

True

86
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Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace

(HATZEM) BRSNS N 25T TT, ARIZEMITFE Y L TEEIAE T, AiZEMiciEt 7o 2
FD (XYY FO) ANTFIZKRo7b DT TR, RFHRS O, KENZS D, 2L THAAALD
HDONRH D FT, HARTEBIIARTOEREEZFSZLICE > TEY 2 — R R— 135, HIZIZBEE
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 — DK EELE
LTV ADHIRT 2 2 8 & o CHARTZEMIE AT Gl & RFIHEZ SR L £ 3, il 21X, random.seed()
X itertools.islice() ¥&FE k. ZNZFNEY 22—/l random ¥ itertools TEEINTWVEZ
LD S TY,

namespace package

A 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 have no

__init__.py file.

Namespace packages allow several individually installable packages to have a common parent

package. Otherwise, it is recommended to use a regular package.
For more information, see PEP 420 and reference-namespace-package.

module ZZRLTL7ZE W,

nested scope

(FAPENTR A=) SMITEREIN TV R EHR ST 2AET T, HlZIE. D 2 BRI DOBEEL
DOHTERIN TV EHE. NHIOBEBIISMIOBEBH LB 2SR TE LT, R A PSR a—T
E7 7 4L P TEEROZRIZINTE, ZHORATTERVOTERL TLZE WV, B— LA
F. ROBAMDOR 2 —FTCERE2HAEELE T, AR 70—V ERZ[S & 7a— LR
MIDE%FiAE X L E T, nonlocal THHIOERIZEZIADFE T,

new-style class

object

package

Old name for the flavor of classes now used for all class objects. In earlier Python versions,

only new-style classes could use Python’s newer, versatile features like __slots descriptors,

—_—

properties, __getattribute__(), class methods, and static methods.

(A7 x7 1) KEE (BIRMHE) L EBRSNLREIEN (XY v F) 23202 TOF—%, b LI
BTD FFAZAILI SR ODFMOEES SADZ ¥,

(R =) B TEY 2a—ARHRNIIY 7y r =280 2 DK S module DT TF, &
FIRCE, Sy 7 —2E __path__ BHZ#FD Python A 7Y =27 + T3,

reqular package & mamespace package B L T 120,
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parameter
(R51%) %A ORET B (2 XV Y F ) DERICBWTHEART 2 R3I18H 2HEHELET, K
IR 5 EED D £

o MEFEEF—T—FK: UE THLIWE F—T7—F5|H 2 LTEST I TEL5|8EEELF
Fo ZHUIFE ZIEBLRD foo = bar D& 512, T 7 4L b DRFIBOFEETT:

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

o NEHH: MBIZL->TOALGRONZGIBEIHEL 3, MEHFHDOTIET BEERDTIEDOV
APDHTEZENSLDHRAI / ZEDEI L TERTEET, BIZIXZTELD posonlyl ¥ posonly2
EEERAT IR £T:

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

o F—TU—FER F—U—-FZLoTODALGILNZ5HERELET, ¥—V— FHEHO5I%%
ERTE BN, BIZIELTD kw_onlyl S kw_only2 ® X 512, BABEZEDREIEY R Mz
BOIAERMES B E 3RO » 0% TS

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

o AERME: (D5 IETHIIZ T SNTATEONES FUIZ C) R OEBONES $D 5 2
LNBZERIBELE T, ZDXI2RFIEZ. LITD args ® & 5 WRGIBHA DRI * DT 5
Y TERTEET:

def func(*args, *+kwargs): ...

o HAERF—TI—F: (MORGIBTHICZIT ONLEREDOF -V — FEEICMAT) EEOEED
F—U—FEIBBE5EZ5ND e EEELET, 2D X5 RE5IEE. LOBID kwargs D X 51
IR DR **% BDOIF B TERTEE T,

IRBIEE A T a v e EDB IO LS HHIEETE, 72 a5 HICZT 7+ LV MEBIEETE
x93,

RE1%0 . FAQ @ FEE I ARG BDEWZMITT2? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 2B L TS0,

path entry
path based finder H5 import § 3 €Y 2 —NEHFET import path £D 1 DDIFFFTY,

path entry finder
sys.path_hooks IZ# % callable (D% D path entry hook) 255R L7z finder TF. 5 Z 537z path
entry IZH3EY 2 —N% Ao 3 HFEZH > TVWETS,

NRALY M) =T 74 YEPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TLZE W,

path entry hook A
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callable on the sys.path_hooks list which returns a path entry finder if it knows how to find

modules on a specific path entry.

Ny

path based finder
7 4V b D meta path finder ® 121, T 2—LD import path ZHRRLE T,

path-like object
(path-like 72227 b)) 77 A NVT AT LNRARRLE T, path-like & 7 =7 bid, 2% R
T str ATV bR bytes 7V =7 b, ¥£713 os.PathLike R b a L ZFHEL AT =
7 FDENDTT, os.PathLike 7B Fa P R—FLTWVWE A 7P =7 M os.fspath() %
MOH$Z 8T str $721% bytes D7 7 A VT R T LANRIZEHTE £F, os.fsdecode() &
os.fsencode() I ZNEH str HBWVWIE bytes IKRZDEMRIET2DIMHX T, PEP 519 TE

ASNE L,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THERZIRIET 2. H IV
Python OFERER Z DBERLIRIFICOW TR T 23 LFHTT, PEP &, #EEIZOWTOMERR
Bk L 1R R 3 2 RE Dl (BER) ZIRR 2 NETT,
PEP &, FBREDREICr D 5. 2 2 =7 4 I X 2MEREDOEM L Python 127 XN 5 &GN
OXEND/=DDER LU OEEL 22 2 #BRLTVWET, PEP OFHICEAI2=7 4 NOEE
FEZzET5> 2. RNERZNFHNTLZLOBEBELHD £3,
PEP 1 2ZRLTEE W,

portion
PEP 420 TEHR XN TV, namespace package IZBT 2. HED 7 7 4 D (zip 7 7 4 MK
ENTVEIHEDDHZ) 1207 4 L7 MV ITHINE DD,

{I&3 % (positional argument) S

I8 2ZML TR EW,

provisional API
(EE API) 785 4 75 ) D% )7 HINEREED SFTHANCRA SN DTT, 2D LI & —
72— ANDRKEREHEZ, WETHZ L INTOWAMIIHIRFINTOEEAN, a7HEECE->T
DB A INUE, BAEEEEE ([ 2 =7 2 —RXDHIRETEHEENDS) PITONZET, Z
DEIBREFRILRAIATONZSDTIEDH D FHA - U API ZHAADRNCIERE L ST
TRERZRMEPBER L2 2ICOBTONET,

BE APT IZOWTH, BABHMOLWERZ REFER LARINTHET, MELDHILZ
AT ORISR R T RETT,

Zo7at2ickh, EES A TSVEMEERZTYA V7 —ICEVWHBE LA E Z 7L,
R X TELZHI o NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package
provisional API ZZRLTLZE W,

Python 3000
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Python 3.x VUV —=ZX74 D=y 7% —AT7T, (Python 3 BEWRRDFER o LEHI/ESNF
T3, ) "Py3k” x5 dHh ET,

Pythonic i

BRETRNRE 2 TErNIza— TR L. Python OFHZ—RINZRA 7 4 A 2o 72E 2

Jia— i, flziE. Python O—4 4 7 4 A L TlE for XEMH->TA 77 7LD FTRTOERK

WKE->TL—FLET, OZLDFEICIFZOMEMEAITRND T, Python IZEHLTWZRWAFD
DICBHED A Y v 2 =25 0d LILERA:

for i in range(len(food)):

print (food[il)

ZAUTH L. Ehwiz Pythonic 72 AiE:

for piece in food:

print(piece)

qualified name
(Bffith) £ 2 —lDIZB— ULRA=T 00, ZOEY 2 —LTERINIZ TR, BB XV v R
AD, TR BRT Ky MR TT, PEP 3155 TERINTVE T, by 7L LB r 5
ATIE, BHiEA 7Y =27 bOARIEF L TT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 AANDOBRBTEDLND b, TREMB (fully qualified name) EFTXTOHAR Yy F —I %2 &L
2RO Ry 4R, HlZIE email .mime.text ZEKL T

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count
The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are "immortal” and have reference counts that are never modified,

and therefore the objects are never deallocated. Reference counting is generally not visible to
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Python code, but it is a key element of the C'Python implementation. Programmers can call the

sys.getrefcount () function to return the reference count for a particular object.

regular package =
M, __init__.py 77 A VEELT 4 L7 MY 2 LTD packages,

namespace package ZBRRLTLIZE W,

slots 7
FANTODEET, A VARV ABUDHEBEDLOLPUDERLTEBE, 4 VAR Y AFELHIRT %
ZrT, ABVEHHNLEST, ZUIELFELNET 7=y 7 TIH, ELLFESRIEFALIY v F—
BRODT, Wk —A, FIZEAEYDIERE L1257 TV r—2a VT VAR Y ARKERITHEIET
b, LWVolkr ERRE, FDRVDIRZ FTT,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __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__(Q) and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary hashable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.

set comprehension
(BEENTLKRED) iterable NORTH 2 WIE—EOERZWUH L T, ZOMREI LR I2EERERTa Y
XU PREFEEXFH T, results = {c for c in 'abracadabra' if c not in 'abc'} &3 % &,
{'r', 'd'} LW XFHNDOFHFELHEMRL FF, comprehensions ZHH L TL 72X\,

single dispatch
generic function D—FETHEZI—DOD5 BTz L DERINE T,

slice
(RFGAR) =R =T VR =gt 7 2 by AT74RIE REREL [1 THEZONHE
BoFoicaarzEL e TEbNE T, HlRIX. variable_name[1:3:5] T3, AHHIMN (RT)
FLEE slice A7V 27 FEWNERTHIHL TWVWETS,

soft deprecated A

soft deprecated API should not be used in new code, but it is safe for already existing code to use

it. The API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit

warnings.

See PEP 387: Soft Deprecation.
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special method
(FiFRkX Y v ¥) & 2 BNRE DRIE. BIZIEIEZ $ % 72912 Python 2 5 REEICHE I Eh 2 X
Yy Fo TOEEDXY v Fid, AV v FHORHIERRICIT VX =237 2 003200 TWET, Kk
XY v RIZOWTIE specialnames TR XN TVE T,

statement
(X) XIEAAL — b (a—FD” 7uvy 2") KRAIRBERTYT, XE R »F—T7— FholiEns
bDODEH L TY, %BEIZIT if, while, for 23D D F7,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect

types. See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding
the reference. The strong reference is taken by calling Py_INCREF () when the reference is created

and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A
string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file
(TFAPMTZ7AN) str ATT =7 M 2HAEEXTESD file object TF, LIFLIE. 7FA P77 74
WEFEBIIAAL MEFIOF =X A M) =217 7€ A L, TFRAMIYO=F 1 V7 ZHBHNITO
£3, 7F¥FAM7 74 LDFE, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EER T F A
FE—=F ('r' or 'w') THWAT 7 4L T,

bytes-like ZTV T b ZHAEFETEL 77 A4 T 27 PZOWTE NAMFUT7A1IL %
LTS,

k—o> A
small unit of source code, generated by the lexical analyzer (also called the tokenizer). Names,

numbers, strings, operators, newlines and similar are represented by tokens.

The tokenize module exposes Python’s lexical analyzer. The token module contains information

on the various types of tokens.
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triple-quoted string

type

(ZEHZ +— bXFH) 3008 L2 +—Fids (7)) 27 KA b7 4 — () THENCFE, @
WD (—H) 74— PFINEHARTERITE 2 FINGEVE D D FEAD, EO»0HBITHAT
T 1002008 L7l 4= MIBELZIZ RS —TMLICEL N TEET L, TiCE (\) &
OB THDEEATICE D E 2D TEZDT, FFaX T —a Y FHEE S RHRICER]
T,

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 type(obj).

type alias

M4V 7 R) MORIFT, HE#FICRALTHERL £,

M4y 723 Ber b 2HMLT2DICHHTY, HlZI:

def remove_gray_shades(
colors: list([tuplelint, int, int]]) -> list[tuple[int, int, int]]:

pass

ZHRERDESICE VAR TSTEET:

Color = tuplelint, int, int]

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

pass

FEREDFIHD H % typing ¥ PEP 484 2L TL 7Z X\,

type hint

(Ble >y b)) Z8 7 7 REME BBD I X =22V EOHIF SN2 B Z4EE T 5 annotation TT,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

sa—NLVEK 77 ABME BT, m—2 L ZEHTHRVWIODOE L Y i typing.
get_type_hints() THUFTZ %7,

FEEEDFTIHD ® % typing ¥ PEP 484 2L T F X\,

universal newlines 7

FRAPAMNY —LDBRED—D2T, UTFTDITRTEITREEML FT: Unix DITRHEE '\n'.
Windows OE '\r\n'. H\> Macintosh OHE '\r'. FHEIZOWTFHEL L 1Z. PEP 278 ¥
PEP 3116 ., X 51T bytes.splitlines() SR L TLZ &\,

variable annotation

(EBT 7 T—=>ay) ZRD 5030 7 ZAEED annotation .

BB o WE 7 7 RABMICERZ NI 72 & 21k, RADIMEETT:
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class C:

field: 'annotation'

BT /7 7—a @B BEEY L odififbiET: flZIE. ZOEEII int DEZISLZ
PRI TVE T

count: int = O

ER7 ) T— a YOI OWTIE annassign SiCHEH L TWE T,

HREDFBHDIH 5 function annotation, PEP 484 , PEP 526 2R LT & W, /2. 7./ 7 —
ParvERHATEINRZALNSS 25 4 A LT annotations-howto SR L TL 72XV,

virtual environment
(IARTEES) WA Y] D Bl X N7 FATEECF. ZAUCE D Python 2—H &7 71 & —3 = VIZI
CY AT 5 ETEHHNTWSMD Python 7 7V 7 — a2 YOBEHCTFH T2 Z 272 < Python Sy
=Y DA VANV EHEHFEITI LD TEET,

venv 2SI L TL 72X W,
virtual machine

(R~ ) BRIIY 7 Py 2 7K DERSN T V¥ 2 — &, Python DM~ »id, N4 b
A—Rary A4 IBMH L N FO—F 2ETLET,

Zen of Python
(Python @1&D) Python ZHELFIHT 2 L TOEZ 2%, Python OFGFHRAIE HF¥EZ Y R M
L7bDTT, Mi7re > 7 MT 7import this” £ 358 ZDVRXMEHDET,
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CORFaAXYMIOWVT

Python @ K% 2 X > M&, Sphinx %ff - T, reStructuredText @Y — A1 HAEK XN TWE T, Sphinx 1
b &b Python D7zdicfEbh, BERMI L2 b LTRFEINTVET,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEWOTHENTY! GRIF: HAFEROBEIZOWTIX, GitHub F o Issue Tracker TG Z BEWL
i‘j—o)

EFNAYT ko

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%
CzEXFELL

e Docutils B Y =2 M, reStructuredText ¥ Docutils WV —1t v b ZEMRL E L=,

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Python R¥a XY FADEME

%< DF 4 H Python §7f. Python H¥EZ 4 751U, ZL T Python F¥FaxXr7—yaYIZHBLTL
NTVWEd, V—REMYD Misc/ACKS 12, ZRHEHBML TS NAEAL ZEAHICTEDD FTHV X
7y TLTHH ET,

Python 2 I 2 =7 4 225 OEHRIRME L BRI ZOFEBS LV FF 2 XV MIEFNFEATLE -
HHaL S|
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C.1 Python DFESE

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWTI,
see https://www.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://www.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, which
became Zope Corporation. 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 was a sponsoring member of the PSF.

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

the various releases.

Jy—2 ~R=2 FEE &R GPL-compatible? (1)
0.9.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI ves (2)
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DI 2.1.1 2001-BifE  PSF yes
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0 IR
(1) 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.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a choice
of law clause. According to CNRI, however, Stallman’s lawyer has told CNRI’s lawyer that
1.6.1 is "not incompatible” with the GPL.

Guido DFERD T, TNHDV YV —RZARRICL T EE o0%ZL DRI VT 4 TDHR S ATEH L £,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the Python Software Foundation License Version
2.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed
under the PSF License Version 2 and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this

software ("Python") 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 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 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 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.
(RDR—=1ZHE <)
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4. PSF is making Python available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditiomns.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
(RDR=12Hi <)
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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 THEREQF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version

prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
(RDR—=V ki)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
(RDOR=VIFiL)
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or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software
incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random C extension underlying 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,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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
(RDR=VIZHiEL)
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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)

C32 VY4 vhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, 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. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo®@alum.mit.edu>

A1l 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 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS

SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
(RDOR=V1Fil)
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AND FITNESS, IN NO EVENT SHALL Timothy 0'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.

C.3.5 Execution tracing

The trace module contains the following notice:

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 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.
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C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

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
(RDR=V1FiL)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

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.
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C.3.9 Select kqueue

select EY 2 — Ui kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEZEATVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<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
(RDR=V1FiL)
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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/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: //www.netlib.org/fp/dtoa.c. The original file, as retrieved
on March 16, 2009, contains the following copyright and licensing notice:

/sksksk ok ok ok sk ok sk ok ok sk ok sk ke ok sk sk sk e ok sk sk sk sk ok ok sk sk sk ke ok sk sk ok o ok sk sk ok s ok ok sk sk ok sk sk sk sk e ok sk sk sk s sk sk ok ok ok
£ 3

* The author of this software is David M. Gay.

*

*x Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any
* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy
* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the
o 0 . . .
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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 modificatioms,
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

(RDOR=V1Fil)
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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

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

(RDOR=VIFiL)
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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
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,
(RDOR=VIFiL)
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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
(RDOR=VIFiL)
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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

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--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.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi

sources unless the build is configured —-with-system-1ibffi:
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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. 1IN 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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

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.

(RDR= ki)
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2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEH L TWa Ny ¥ a7 — 71 DHEE
&, cfuhash 70y =27 F DB DITEOZT LT

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
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR

SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
(RDR—DIHi<)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying 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. 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
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:
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Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l 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

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/
projects/sox/files/sox/12.17.7/sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use.

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR
TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
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FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

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.

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

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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