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CDORFa2AVITIE BRBTS59 b7+ —ALTOD Python REDE Y b7 v 7O—RIBRITIE. A&7
U ZDifE#Ej & Python TOE¥EZICT 2 FEZHAL £75,







ONE

CPython 4 ¥ X 7Y Riga< >y F 74 ¥ L BIRZFAMN > ThRA BROEEITIRVE T,

CPython EHOHME: MOFEED <> F 54> 2% — 213 CPython ¥ EEA D ¥, =5 7% 3z
implementations ZZf8 L T 72X\,

1.1 A>3 1>

Python ZEEIT 22 %, UTOSBEEDA T a v EIHETEF T

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

BHSHA. bok b RNEFATEZ, BEICRAZ ) S 2E#T5 8 TT:

[python myscript.py

111 122 —T A XX T3>

AR TIVEDA R —T 24 RF UNIX 2 LD DITPTVETA, X hEZL oEHFERZEM/LTHY
ERCR

o tty TN RIS NFEA T e b IcREE N5 E. EOF (end-of-file 3XF, UNIX T
Ctrl-D T. Windows Tl Ctrl-Z, Enter TAMNAIAE) 22 IFM S £ T, a~xy FERITWD., Zzh
ZFITLET,

o 77 ANELEIRD, BHEATE LTI 7 ANEBEINGE, ZOT7 74U BRT Y T NeiiAilA
TRITLET,

e T4 L7 MUBESIRICZIFIE-T25E. 20T 4 L7 P UDLLEYUIRARIDORATZ ) T N7 74 V&S
BIAATHRITLE T,

o ¢ AXVR I 7> avEMALTEHINLIGEE, AV R £ L TEXNZ Python DX EETL
¥9, AY YK OMIIFBAT TR SN EBITERET 2 2 b TEE T, [TORBEDOEHTII
Python XOEHHERTT !
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e -m E¥a—J)l% ¥ LT Python TV 2 — L RARXDHBZEY 2 — L EIEEINHE, ZOET2—)L
A7V LTEITLED,

A RTIT 4 7= FTIE. AJIOREPFEITHN S —REINE T,

AVRTYVRIZESoTHBENZ AT a v YR MK T Ld e, #T 22 TO5/8UI sys.argy 28
DEF, - LR L. INF 0 DFBHER (sys.argvl0]) 37005 LDV —ZEFKERTXFIITT,

-c <command>

command W® Python 32— FEEITLF T, command FZATICE > TRYISNT2 1 T EDXT
T, BEDEY 2—1Da— ReFAUL, [THOZEANTFIEIE®RZFHD X7,

DA T a vHHRESINIGE. sys.argy DRHIOERIE "-c" WZRD, ALY FTA4 LT UMD
sys.path DEHICEMENET (ZDT4 L7 PV EHEZEY a— L% by TLRNLVEY2a—LE L
T import HK2 X518 DET),

5% command %#457E L C B#&E A N> b cpython.run_command %3EH L %3,

-m <module-name>

sys.path D OIFEINLEY 2 —NLEZDEI 2 —LZHL, ZONAE% __main__ TV 22— LT
EITLET,

518U module %72 DT, KT (.py) ZEDTUIWITELA, EY 2 —LKIFHEXZL Python Dfft
FEY 2 —)L4 (absolute module name) THZNEFTFH, EENZNZHAFIL TVS LIFRD £
A (BIZE, N 7 Z2ANCED 2B ZFFRT230b LAEEA).

Ny =% (BEIEHASYy F—YbE) THHWEEA, BEDOEY 2 —1OROD Iy F—
G5 Z oI GE,. A X7 Y R <pkg>.__main__ % main TP a2 — L LTHEITLET, 20D
EENIRZ ) TP LTEINT 4 L7 b U zip 774 0EA YR T) ZHBNUHT 20 e B
MIZETIILTVET,

AR ZoFATTaVIFHARAAEY 22— C TEDPNLILREY 2 —VITWEFHTE EH A,
Python €Y 2=V 7 7 A A Z2HFsTOWRWHIALTT, LEAL, IV A UFADEY 2 —Ud, 2t
ZTEDY — A7 7 A A7 THHHABET T,

DX TS a UHIEESINHGA, sys.argy DRFMIOHERIIES 2 — LT 7 A VDTN RRITIED %
T(EY2a— N7 7 ANVERRL TV, BAOERIX "-n" IKRESNET), ¢ A F>av L
BRiZ, ALY b T4 L2 M UD sys.path OEFHICEMENE 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.

ZLDERES L TISVED 2 — A7 Y T LTEITENFED-DDa— FH D 3, il
1E, timeit BT 2 —WIIRD X S5 I2FE/TARETT
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python -m timeit -s "setup here" "benchmarked code here"

python -m timeit -h # for details

5% module-name Z#5E L T Bi&A{ X~ b cpython.run_module %#iXH L £,

BE:

runpy.run_module ()

Python a— FCEEEM X % M7z H46E

PEP 338 - €Y a2— %227 e LTETTS
N—Yar 31 TEH: main _ HT7EI2a—NEBETTI v r—IHB™/EEINF L

N—=Yay 3.4 TEHE: ZETZEEASy F—IdFR—-—bEINZE L

HEAT] (sys.stdin) 2263 Y FEGAALE T, BHEANDEZ —IF A o560 BRI -4
F T a vHEESINE T,

COA T a yPEESI NG E. sys.argy ORAIDEZHEIF "-" T, ALY FT 4L 27 UMD
sys.path OJEFHIZEME N F T,

5184 L T BEEA X b cpython.run_stdin ZiXH L F3,

<script>

script W@ Python 22— RZ54TL ¥ 3, script 1&. Python 7 7 £ )b, __main__.py 7 7 A L3
57 4V2Z MY, __main__.py 7 7 ANDDH D zip 77 ANLDVTIRHAD, 77 ANV AT L LD (HE
K F 723N RRTRIFUERD FH A

DA T a vHHEESINIHE. sys.argy ORHIOERIFZa~Y F 74 Y THRESNLRAZ VY T+
BT D ET,

A2V T h4H Python 7 7 A VEEHEEELTOWESEE, ZO7 740 EELT7T 4L 27 PUBR
sys.path OSEFHIEBMEN, Z2D7 74 ME __main__ EYV 2 -l LTETEINET,

A7V T YEDT 4L MU zip 77 ANVEIBEL TWHBE. A7V 7 M sys.path IZEN
I, ZOHD __main__.py 7 7 A __main__ TV a2—LE LTEITINET,

-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.
518 filename ZEE L T BE& A X b cpython.run_file ZiAMH L £3,

BE:

runpy.run_path()

Python 2 — FCHEEEM X % FF M7z H4EE

1.1.

AR ESTY 5


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

JBIERRED BB E A T E T (rlcompleter-config ZZH L TLZE W),
BE:
tut-invoking

N—a v 3.4 TEE: 77 LREORENBENCHEM LN ET,

1.1.2 —&F 73>

-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.
N— a3 v 3.11 TEH.

--help-xoptions
Print a description of implementation-specific -X options and exit.
N— a3 v 3.11 TEH.

--help-all
Print complete usage information and exit.
N—=a ¥ 3.11 TEM.

-V

--version

Python D N—2 a YHS2RRLTRTLET, HAOH:

[Python 3.8.0b2+

2O ET R, RDISWCEIHDZLOEL FOIERERRLE T

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

N—Tar 3.6 TEM: -V 7> a,
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1.1.3 Eofttox 73>

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—a v 3.5 TEHE: Affects also comparisons of bytes with int.

Hz oA, Python 13V —REY 2 =1 DA VKR—MEC .pyc 7 7 A VOERZRAFE A
PYTHONDONTWRITEBYTECODE BREZEM BB L TL 2 X W,

--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
BAIDOSIBICZA 2V 7 s PIRESINGER -c £ 7Y a VAR S 725E, sys.stdin X — 3
FMCHANEINBROHEDED T, A7V T bpavy FEEFLERICA VX T T 4 7TE—RICA
D k9§, PYTHONSTARTUP 7 7 A WMIFAAB FE Ao
CDAT ariZr7a—rnVZEe, A2V T RN eREZ R ERXZEDRR y 7 b L — R %
N2 DIAERT S, PYTHONINSPECT B L TLIE& W,

-I
Python %Z[@HEE— RTHETLE T, -E. -P. BIUY -s A7 a2 VHEBWIEEINE 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.
N—=3a v 3.4 CTiB

1.1. OV RFT1> 7
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-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—=ar 35 TEHE: PEP 488 IZftoT .pyc 7 7 A VHEEHL X T,

-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—Yar 35 TLHE: PEP 488 IZfitoT .pyc 77 A VHEEHL£7,
-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.
N—= a3 v 3.11 TE.

-q
AVRI VT 4 TE—FTH copyright £NXN=Ta DXy tE—IZRRLERA,

N— a ¥ 3.2 THEM.

-R
Turn on hash randomization. This option only has an effect if the PYTHONHASHSEED environment
variable is set to 0, since hash randomization is enabled by default.
On previous versions of Python, this option turns on hash randomization, so that the __hash__()
values of str and bytes objects are "salted” with an unpredictable random value. Although they
remain constant within an individual Python process, they are not predictable between repeated
invocations of Python.
Hash randomization is intended to provide protection against a denial-of-service caused by carefully
chosen inputs that exploit the worst case performance of a dict construction, O(n?) complexity.
See http://ocert.org/advisories/ocert-2011-003.html for details.
PYTHONHASHSEED W2 &k o TNy ¥ 2> — FOREEMBEMEICT 2 Z e 3K E T,
N—a v 3.2.3 THEM.
N=Tay 37 TEHE: ZOF T arPEESNBIBDE L.

8 FB1EIVVRESAIVERIE


https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
https://peps.python.org/pep-0488/
http://ocert.org/advisories/ocert-2011-003.html
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-s
A—HDOHA CNYT—=SDFT 1LY kY % sys.path ITBIL £HA
See also PYTHONNOUSERSITE.
BE:
PEP 370 - 2—%#Z ¢ D site-packages 74 L7 FV

-S
site Y 2 —/L® import &, ZDEY 2 —LHTR > TWz site Z& D sys.path NOERIEZ TR
IZLES, BT site ZBARINIC import LThH, ZOHDEIFEITEINERA (FITLWEEI.
site.main() ZMEUSFH L TLZE W),

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

-v
BV 2 - APHIIHEENZ I A v =Y ML, ZRDEZ (T 7 A NVEBRPEL ML VEY 2 —
V) hrHR—REINDOrERRLET, ZREGX6NLHE (-vw) & BV 22T I L X
Frzv I L7 7ANT8RAy =Y 2N LET, 7, RTROES 2 -2V -7 v 7ICH
ToEmLRMHEL 7,
N—a ¥ 310 TZH: The site module reports the site-specific paths and .pth files being
processed.
PYTHONVERBOSE B L T2 E W,

-W arg
ZEHITH, Python OEHHEEIIXT 74 L P TIIEEX v -V % sys.stderr WRRLET,
The simplest settings apply a particular action unconditionally to all warnings emitted by a process
(even those that are otherwise ignored by default):
-Wdefault # Warn once per call location
-Werror # Convert to exceptions
-Walways # Warn every time
-Wmodule # Warn once per calling module
-Wonce # Warn once per Python process
-Wignore # Never warn
The action names can be abbreviated as desired and the interpreter will resolve them to the
appropriate action name. For example, -Wi is the same as -Wignore.
FIBOTERBEIRD X 512D £

1.1. OV RFT1> 9



https://peps.python.org/pep-0370/
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-X

[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.

BED -W AT a BEETEIENTEET, BEEX 12Dl Trave~vyF Lz 24,
BRECYYFLEF TS arD7 7 a vPEMCRDET, RER -W A7y a ViZERIAE T
(ROIDEENRE L2 T2, RERF TS a VITHTR2EER vt —IRRRINET),

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

Unix DA OKERD #1cnd 25 =012, YV —RADBRIIDITEAFxy 7LET, ZHid. DOSEHHD
Ny ZDAEHNE LTWET,

A RFEEBHEDL 7S a VDEDITFHEINTOET, BEDYL 23 CPython XU TOEZEHRL
TWET:

e -X faulthandler to enable faulthandler. See also PYTHONFAULTHANDLER.

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

works on debug builds.

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.

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

PYTHONINTMAXSTRDIGITS.

10
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e -X importtime to show how long each import takes. It shows module name, cumulative time
(including nested imports) and self time (excluding nested imports). Note that its output
may be broken in multi-threaded application. Typical usage is python3 -X importtime -c

'"import asyncio'. See also PYTHONPROFILEIMPORTTIME.

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

too expensive to be enabled by default. See also PYTHONDEVMODE.

e -X 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.

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

e -X warn_default_encoding issues a EncodingWarning when the locale-specific default en-

coding is used for opening files. See also PYTHONWARNDEFAULTENCODING.

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-
ing the extra visual location indicators when the interpreter displays tracebacks. See also

PYTHONNODEBUGRANGES.

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

to off. See also PYTHON_ FROZEN_ MODULES.

e -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.

e -X cpu_count=n overrides os.cpu_count (), os.process_cpu_count (), and
multiprocessing.cpu_count(). n must be greater than or equal to 1. This option
may be useful for users who need to limit CPU resources of a container system. See also

PYTHON_CPU_COUNT. If n is default, nothing is overridden.

e -X presite=package.module specifies a module that should be imported before the site
module is executed and before the __main__ module exists. Therefore, the imported module
isn’t __main__. This can be used to execute code early during Python initialization. Python

needs to be built in debug mode for this option to exist. See also PYTHON PRESITE.

e -X gil=0, 1 forces the GIL to be disabled or enabled, respectively. Only available in builds
configured with --disable-gil. See also PYTHON_GIL.

FEEDHEZIE L. sys._xoptions HFENOLWMOHT I & HHEKET,

1.1. AN k31> 11
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N— a ¥ 3.2 TEM.

N—Y 3 3.3 TAH: Added the -X faulthandler option.

N—Y a3y 3.4 TEH: Added the -X showrefcount and -X tracemalloc options.
N—Y a3 3.6 TEH: Added the -X showalloccount option.

N— a ¥ 3.7 TEHE: Added the -X importtime, -X dev and -X utf8 options.

N—Yar 3.8 TAHE: Added the -X pycache_prefix option. The -X dev option now logs

close() exceptions in io.I0Base destructor.

N—Y a3 3.9 TEHE: Using -X dev option, check encoding and errors arguments on string

encoding and decoding operations.
-X showalloccount A 7Y 3 VHIBRENE Lz,

N—=Ya Yy 310 TZHE: Added the -X warn_default_encoding option. Removed the -X

oldparser option.

N—=Y a3 ¥ 311 TZHE: Added the -X no_debug_ranges, -X frozen_modules and -X

int_max_str_digits options.
N—= a3 3.12 TEH: Added the -X perf option.
N— 3 ¥ 3.13 TEH: Added the -X cpu_count and -X presite options.

N—Ya ¥ 313 TZHE: Added the -X gil option.

1.1.4 Controlling color

The Python interpreter is configured by default to use colors to highlight output in certain situations
such as when displaying tracebacks. This behavior can be controlled by setting different environment

variables.
Setting the environment variable TERM to dumb will disable color.

If the environment variable FORCE_COLOR is set, then color will be enabled regardless of the value of

TERM. This is useful on CI systems which aren’ t terminals but can still display ANSI escape sequences.

If the environment variable NO_COLOR is set, Python will disable all color in the output. This takes
precedence over FORCE_COLOR.

All these environment variables are used also by other tools to control color output. To control the
color output only in the Python interpreter, the PYTHON_ COLORS environment variable can be used. This
variable takes precedence over NO_COLOR, which in turn takes precedence over FORCE_COLOR.
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1.1.5 ESAREITHEWVWAT> 3y

Jython D7=dDITFHENTVET,

1.2 RIGEH

DUT OBIRARIZ Python OZFENCHEEL £, BELZRI -ER -1 ANDavr N4 Y24 v F ORI
W ET, HELLLZIZaAv Y FIA4 VAL v FOREER 2 A — =54 F 3 20I138HITF,

PYTHONHOME

% Python 24 72 VOGHREEBELE T, 774V FTIE 7477 V& prefiz/lib/
pythonversion ¥ ezec_prefiz/lib/pythonversion 2 HLMEBEINFE T, Z I T. prefiz &
exzec_prefiz 1A Y A b —IUKFFDT 4 L7 VT, WALET 7 4L b TlX /usr/local TI,

PYTHONHOME 751 DD7 4 L7 VIR EZINTWBIFEAR, ZDfHIZ prefiz & exzec_prefiz DM
FrBEEzEd, 2hoilhlx DEZHE L WEEE. PYTHOVHOVE % prefiz: ezec_prefiz D
EOHEEL T,

PYTHONPATH

EY2—NT 7 ANDT 7 4V P ORRAZRZEBMLE T, COBBEBD T +—< v ME¥ = 1D
PATH 2 [W UT. os.pathsep (Unix 252w >, Windows 256t 3Iany) TRYIHNZ1 2D LD
TA4LZ PUNRRTT, BELRVWT 4 L7 PVIRESERLICEHI AT T,

WHDT 4 L7 b VISHIZ T, PYTHONPATH O LY h VIZ¥ 27 Python €Y 2 —L (Y =R TD
AVARANEINSHRTD) &L zip 77 AVRBHT 22 TEFT, HIEEY 2 —LIE zip
77 ANDFMNS import TEHILIXTEEFEA,

T 7 4V b DRRANREA Y A b= UHUKFTTH, BHEIX prefiz/lib/pythonversion TIHED %
Fo (LD PYTHONHOME ZBIR L TL7ZE W, ) ZHU BIC PYTHONPATH \ZBIMES N E 3,

LD A= ARF T3y THEINTVWE LS, BIMOMRASXT 4 L7 MUN
PYTHONPATH O FRNEBMINE T, ME CRIE Python 7027 J A0 5 sys.path ZH & LT
BET 22D 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.

N—a v 3.11 TEM.

PYTHONPLATLIBDIR

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

N—a v 3.9 TEM.



https://www.jython.org/

Python Setup and Usage, 'J'J—X 3.13.0a5

PYTHONSTARTUP

DERDFGAIABAIREIR T 7 A VAL DGE. M E— FTRAO T 0 > 7 BRRSNSHITED
77 4L®D Python 2~ Y RPETENET, 77 A VATERINTVEA TV 27 v A VKR—b
ENA T =7 FeXEEE Y ¥ a Y TEBMiE TR 2729012, 77 A MENEENRa < Y R EFE
CHRIZEBTHEITEINET, TOT7 74 VDHT, 07 sys.psl % sys.ps2. Ro5UICT v 7
sys.__interactivehook__ dZHETZF T,

514k filename #EE L T BFE A X b cpython.run_startup Z#EH L 9,

PYTHONOPTIMIZE
DERBIZZE TR W FHNERHRETDIDE -0 F 7> a v EEETI2DLEMTT, BEEFREL-G
‘3-0%@ﬁﬁﬁibk®tﬁbm@bi?o
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.
N— ar 3.7 TE.

PYTHONDEBUG
DERIZEZ TR W TEHRHRETEIDIE -d X 7> avRIBETIDOLEMTT, BEAIEE LS
@vﬁ%@ﬁ@hﬁbt@tﬁ@ﬁﬁbiTo

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

PYTHONINSPECT
DEBUTZE TRV TFINERET HDIE -1 A 7> a Y EEET 5D L HEMTT,
ZDOEHIE Python 23— K55 os.environ Zf{fioTEHE LT, 7077 LETRDA VAR b
E-RFZHHITE2ENTEET,
PYTHONUNBUFFERED

DEBICB TR W TFHNEZRETZIDIEF v 7Y a v ERIEET DD LEMTT,

PYTHONVERBOSE
DERITB TRV FHNERETADIE v A 7> a yEIRETEOLEMTY, BHEREL-E
évw%@ﬁ@hﬁbk@kﬁbKﬁDiTo
PYTHONCASEQOK
COBRBAERPREZI N TV S HE, Python 1 import X TRIE/INXFEXFIL A, T
Windows ¥ macOS TOAEEL 3,
PYTHONDONTWRITEBYTECODE

CDERNTZE TRV FHNZE LHE. Python 13Y —REY 2 —1DA Y F— MRIZ .pyc 7 7
yi2 i 9 72 = "> a YAk

14 B1EIORVRFAVERR
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PYTHONPYCACHEPREFIX

If this is set, Python will write .pyc files in a mirror directory tree at this path, instead of
n __pycache__ directories within the source tree. This is equivalent to specifying the -X

pycache_prefix=PATH option.

N— ar 3.8 TEM.

PYTHONHASHSEED

DZEBDFE ENTWRWEGER random ICRRE SNHE. BLEUEDY str. bytes A 72 =27 +D
Ny ¥adD¥— RZfbhE T,

PYTHONHASHSEED ISEEEUEICEE SNT25E. ZDMHEIEN Y ¥ 2T ¥ X 2 (LDH 5 BLD hash() EED
EE > — FicfEbh T3,

ZOHMIEENEDODH 2Ny S 2 ZAREICT 5 22 TY, BIZIEA Y RX—FVRXREHOHOT A + %
Python 70t 2DZ7 52X Ty > a2 HET2DICHVET,

BT [0,4294967295] DHHERTRIFIUIRD R A, 0 ZIEET 2Ly > a5 v & ALIZENL
SNET,

N—a v 3.2.3 TEM.

PYTHONINTMAXSTRDIGITS

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

conversion length limitation.

N— a v 3.11 TEM.

PYTHONIOENCODING

CDERHA ¥ X —T ) ZREITHNTHE SN TW/HA, encodingname: errorhandler ¥\ 5 AT
REHEA ) REUE ) R e 5 — o v a— K% LHEX LU ¥ J, encodingname ¥ :errorhandler
DETIEE D 5 BIEE T, str.encode() LR UEMKZHRH 7,

L 5 — ) DA, serrorhandler OF IR SN E T, N> F 713H T 'backslashreplace’
T,

N—Y ar 3.4 TEHE: encodingname DERFVEREITRD £ L7,

N—Y a ¥ 3.6 TEHE: 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

BRAEBPFE SN TV S5E, Python ¥ 21— site-packages 7+ L2 k) % sys.path
&:Lj}ubi%/bo

BE:

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

1.2.

RIRER 15
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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.
BE:
PEP 370 - 2—%#Z ¢ D site-packages 74 L7 MV

PYTHONEXECUTABLE
ZORBEBDHRESI NG, sys.argv[0] &, C T ¥ XA 060G LIEORD DT Z DIRE
ZROMEDFHEZNE T, macOS TOAHEL £3,

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 once per call location
#
#
PYTHONWARNINGS=module # Warn once per calling module
#
#

Convert to exceptions

Warn every time

PYTHONWARNINGS=once
PYTHONWARNINGS=ignore

Warn once per Python process

Never warn

# L < 1 warning-filter £ describing-warning-filters 2SR L T 72X\,

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.

N—Ya ¥ 3.3 TENM.

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.
N— 3 3.4 TEM.

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.

N—Ya ¥ 3.7 TENM.
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PYTHONASYNCIODEBUG

C DBEEHDZE TRV FINCRE SN SE. asyncio EY 2 —LD TNy JE—F WEILE
nxEg,

N—a v 3.4 Tl

PYTHONMALLOC

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

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.

e mimalloc: use the mimalloc 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.
e malloc_debug: same as malloc but also install debug hooks.
o pymalloc_debug: same as pymalloc but also install debug hooks.
o mimalloc_debug: same as mimalloc but also install debug hooks.
N—a v 3.6 Tl
N—Ya ¥ 3.7 TEHE: Added the "default" allocator.

PYTHONMALLOCSTATS
BCRWLFINCHGES S &, Python H AT Y =7 k7Y —FpERENBIE, S vy b
R VFFIZ pymalloc X €V 707 —X OFEHERERILE 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().

1.2. RIREH 17
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M e]RE 2 BR15: Windows o

N—Tar 3.6 TEM: XWFELLIE PEP 529 22 LT Z&EW,

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.
FIF R RE/2 BRES: Windows o

N— ar 3.6 TEM.

PYTHONCOERCECLOCALE

If set to the value 0, causes the main Python command line application to skip coercing the legacy
ASCII-based C and POSIX locales to a more capable UTF-8 based alternative.

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

interpreter runtime:
e C.UTF-8
e C.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.

18
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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.
FIFPTRE 72 BRIE: Unixo

N—Tay 3.7 TEM: XhELLIE PEP 538 2% %2 L TL XV,

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.

N—Y a ¥ 3.7 TENM.

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.

N—a v 3.7 Tl

PYTHONWARNDEFAULTENCODING

If this environment variable is set to a non-empty string, issue a EncodingWarning when the

locale-specific default encoding is used.
FHZ io-encoding-warning S L TL 72X,

N— a3 ¥ 3.10 TEH.

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.

N—a ¥ 3.11 TEN.

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.

N— a ¥ 3.12 TEN.

RIRER 19
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PYTHON_CPU_COUNT

If this variable is set to a positive integer, it overrides the return values of os.cpu_count () and

os.process_cpu_count ().
See also the -X cpu_count command-line option.
N— a ¥ 3.13 TEN.

PYTHON_FROZEN_MODULES

If this variable is set to on or off, it 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 for non-debug builds (the normal case) and off for debug builds. Note that
the importlib_bootstrap and importlib_bootstrap_external frozen modules are always used,

even if this flag is set to off.
See also the -X frozen_modules command-line option.
N— 3 ¥ 3.13 TBH.

PYTHON_COLORS

If this variable is set to 1, the interpreter will colorize various kinds of output. Setting it to 0

deactivates this behavior. See also Controlling color.
N—¥ a3 ¥ 3.13 TEM.

PYTHON_HISTORY

This environment variable can be used to set the location of a .python_history file (by default,

it is .python_history in the user’s home directory).
N— a ¥ 3.13 TEN.

PYTHON_GIL

If this variable is set to 1, the global interpreter lock (GIL) will be forced on. Setting it to 0 forces
the GIL off.

See also the -X g7l command-line option, which takes precedence over this variable.
Needs Python configured with the --disable-gil build option.

N— a ¥ 3.13 TEN.
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1.21 TNYTE—FEH

PYTHONDUMPREFS

BESNZIGE. Python 34 VX FV XD % v b XYV RITFKR-TWE ATV =27 b e BEHIT
FERXTLETD,

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

PYTHONDUMPREFSFILE

If set, Python will dump objects and reference counts still alive after shutting down the interpreter

into a file under the path given as the value to this environment variable.
Needs Python configured with the —-with-trace-refs build option.

N—a ¥ 3.11 TEN.

PYTHON_PRESITE

If this variable is set to a module, that module will be imported early in the interpreter lifecycle,
before the site module is executed, and before the __main__ module is created. Therefore, the

imported module is not treated as __main__.

This can be used to execute code early during Python initialization.

To import a submodule, use package.module as the value, like in an import statement.
See also the -X presite command-line option, which takes precedence over this variable.
Needs Python configured with the —-with-pydebug build option.

N— 3 v 3.13 TEH.
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TWO

UNIX 75y kT #—LT PYTHON Zf&>

2.1 BHN— 3> D Python DEELA YR R—IL

2.1.1 Linux

FEAYD Linux 74 AU a2— 2T Python 37V 4 Y2 b =& nTEH, FhWTH8y
F—Y 2 LTHHEMAEETT, L2L, T4 XA M) a2a—aroy 5 —ITREFAHLUZWEREDSF 2 v
BHEHD ET, BHRD Python 2Y — A SMHICa Yy A LFT 2 ENTEET,

Python 2’7V A4 Y XA+ =L ENTELT, VKIS PV RBMONGE, T4 A NI Ea—2aryfJoyr—
DRMBIZOL B ZENTEET, UTDY Y7 2B T E W

BE.:

https://www.debian.org/doc/manuals/maint-guide/first.en.html
Debian 2 —¥% —[Mm)i7

https://en.opensuse.org/Portal:Packaging
OpenSuse 2 —H¥ —[Al}

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

https://slackbook.org/html/package-management-making-packages.html
Slackware —¥ —[all}

2.1.2 FreeBSD ¥ OpenBSD

e FreeBSD L —# —23% Python 2w 7 =Y ZBMT ZITERD LS L TLZE W

[pkg install python3

e OpenBSD Z—4 =23 Python /v 7 =Y ZBMT 2 ITERXD LS LTL X W
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pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/0OpenBSD/4.2/packages/<insert your architecture here>/
—python-<version>.tgz

Bz, 1386 L —H —72 Python 2.5.1 ZHUFF 2123 RD LI L ET:

[pkg_add ftp://ftp.openbsd.org/pub/0penBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.2 Python ®EJLF

CPython 2 I CTa Y NAALEVEAE, $F V-2 2AFLET, BHV V2ROV —2EXT Y
=R, 550IY—RVES FUABSHLL 70— BERLTEEV, (5 FOMERICERR L5
BEIR— Y HRECBEBITLE S, )

L RFIHIGEFEDa~ Y FTITVWET

./configure
make

make install

Configure DA T2 3> RFED Unix 77 v F 7+ — 2B F 3FEERIE Python Y —RAY Y —DiL— }
12% % README.rst IZflih { SR SN TVE T,

E&E: make install | python3 NA F VR LEXFLFV I IE2WIELTLEI 2D LAERA,
ZD7=%, make install DfNH DT exec_prefiz/bin/pythonversion DHA ¥ A+ —/LF % make
altinstall BRI TV T,

2.3 Python B3R T 3/XRE T 71l

IhnlEae =g YR =NV OBHINECTEL £T; prefiz & ezec_prefiz 134 ¥ A b= LIRHIC
BIFLTWT, GNU V7 b =27 &> TRRENET; COZDEFRILTHIGERHD T,

BIZIE, FLAYD Linux X7 AT, MADF 7 4L kB Jusr T,

Z7AIN/ T4 LI MY Bk

ezec_prefiz/bin/python3 A YR T) ZDOHELEE N B B
prefiz/lib/pythonversion, BEEY 22— V2T 274 L2 PV O, #HRSIHS
ezec_prefiz/lib/pythonversion B,

prefiz/include/pythonversion, Python #:7k5° Python OMAZIZHE Y 72 3 include 7 7

ezec_prefir/include/pythonversion A LZIEMNT 27 1 L 7 bV OHEREX N 2 57T,

24 % 2 E Unix 77v b7 +#—LT Python Z{5
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2.4 TOfth

Python 2V 7+ % Unix THEICMH S 20123, FIZIERD IS LTRIZ VT M Z2FEITRIEET 7 A L
(DN

{$ chmod +x script

)7 shebang T2 227V 7 FOLHEICEE T, 2V TVOHERWHERZ

[#!/usr/bin/env python3

T. PATH 2855 Python £ Y X =7V X =% L F3, L L, W2H»D Unix {F env 27> REF
BRWDT, 4 R—=TF1Y X—=D,RA% /usr/bin/python3 D X S5 —RFa— FLRFIUIRSL V2D L
NEHA

Yz nawy % Python 227 1) 7+ 2 5# 5121, subprocess EY 2 — AL ESBIBL TL X0,

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 "Jh\n"
/etc/ssl

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/openssl-VERSION. tar.gz
$ tar xzf openssl-VERSION
$ pushd openssl-VERSION
$ ./config \
—--prefix=/usr/local/custom-openssl \
—-libdir=1ib \
—--openssldir=/etc/ssl
make -jl1 depend
make -j8
make install_sw

popd

#H B PH &

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 \
(RDR=TIZHiEL)

2.4. oft 25
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(FiDR— 25 D %)
—--with-openssl-rpath=auto \
—--prefix=/usr/local/python-3.x.x
$ make -3j8
$ make altinstall

AFR: 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.

26 % 2 E Unix 77v b7 +#—LT Python Z{5
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PYTHON %Z#&d %

3.1 Build Requirements

Features and minimum versions required to build CPython:
e A C11 compiler. Optional C11 features are not required.
e On Windows, Microsoft Visual Studio 2017 or later is required.
e Support for IEEE 754 floating point numbers and floating point Not-a-Number (NaN).
e Support for threads.

e OpenSSL 1.1.1 is the minimum version and OpenSSL 3.0.9 is the recommended minimum version

for the ssl and hashlib extension modules.
o SQLite 3.15.2 for the sqlite3 extension module.
o Tcl/Tk 8.5.12 for the tkinter module.
o Autoconf 2.71 and aclocal 1.16.4 are required to regenerate the configure script.
N— a ¥ 3.1 TEHE: Tcl/Tk version 8.3.1 is now required.

N—a ¥ 3.5 TZH: On Windows, Visual Studio 2015 or later is now required. Tcl/Tk version 8.4 is

now required.

N— 3> 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— a3 3.10 TZEH: OpenSSL 1.1.1 is now required. Require SQLite 3.7.15.

N—=Ya ¥ 3.11 TEZHE: Cl1 compiler, IEEE 754 and NaN support are now required. On Windows,
Visual Studio 2017 or later is required. Tcl/Tk version 8.5.12 is now required for the tkinter module.

N— a ¥ 3.13 TEH: Autoconf 2.71, aclocal 1.16.4 and SQLite 3.15.2 are now required.

See also PEP 7 ”Style Guide for C Code” and PEP 11 "CPython platform support”.
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3.2 T3 771)

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

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.m4 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> 3>

List all configure script options using;:

[ ./configure --help

Python ® Y — XBELAADH D Misc/SpecialBuilds.txt S LTL 72X W0,

3.3.1 i BF T3>

--enable-loadable-sqlite-extensions

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

module.

sqlite3 £ 2 —JLD sqlite3.Connection.enable_load_extension() XV v FEZZIL T2
2,

N—Ya ¥ 3.6 TEM.

28 % 3 = Python Z#R T3
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--disable-ipv6
IPv6 A= b 2L ET (P R=FENTWEIHEEXT 7 4L FTHR). socket £ 2 —JL%
SILTLREW,

--enable-big-digits=[15|30]
Python int DO KE X2y FEMNTERLET: 15y FERIE30E Y P T,

77 4V b T, HTOKE XX 30 TI,
PYLONG_BITS_IN_DIGIT % 15 /213 30 KEHEL T,
sys.int_info.bits_per_digit ZZMRL T 72XV,

—-with-suffix=SUFFIX

Python ®%(T7 7 4 L OHHEE % SUFFIX IC&ELET.

7 7 4V b OFEREIZ. Windows ¥ macOS Tl .exe ( python.exe F{T7 7 4 /L), Emscripten
node TiX .js . Emscripten browser Tl .html . WASI Tl .wasm . ZOfOT I v b 74— A
TIEZELFHNTIL D £F ( python FEATT7 7 4 V)

N—Yar 311 TEHE: WASM 75 v 7 5 —LDF 7 4L b OFIEEE, .js . .html . .wasm D
256D 1DTT,

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

FI7 ANV IDERA LY — BT I/NRA % zoneinfo.TZPATH ICHE L £F, zoneinfo EY 2 —IL D
Compile-time configuration ZZfRL TL 72X W,

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

zoneinfo
os.pathsep AL RL =X EZHRL T ZEW,
N—a v 3.9 THE.

--without-decimal-contextvar

AN—FB=HNAYTFRAL (FT74L1F) TR, Aby FRr—Arary7* A b2EHLT
_decimal EIREY 2 —LEEIL RLE T, decimal TV 2 —LESBL TV,

decimal .HAVE_CONTEXTVAR B X Uf contextvars EJ 2 —ILE2BIRL TL 72X W,
N— a3 v 3.9 TEM.

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

dbm EY 2 —LD DB ANy LV F2F v 5 3IHFEA—N"—F4 FLET,
BREE, Ny 7y FEany (@) TRY- 72 CFHT 3

e ndbm;

e gdbm;

e bdb.
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—--without-c-locale-coercion

UTF-8 R=2D BT —1AAD C ur —LO@HEZHEMLET (77 44 N TER),
PY_COERCE_C_LOCALE ¥ 7 MIZEZE L BWVWTL X\,
PYTHONCOERCECLOCALE 3B XX PEP 538 MR L T 72X\,

—-without-freelists

Disable all freelists except the empty tuple singleton.
N— a3 ¥ 3.11 TEM.

--with-platlibdir=DIRNAME

Python D54 75 V57 4L 27 MU (77 4L M 1ib ),
Fedora ¥ SuSE 1364 'y M 7F v b7+ — AT 1ib6d ZfHHL £7,
sys.platlibdir ZZM LTI E W,
N— a v 3.9 TEM.
--with-wheel-pkg-dir=PATH
ensurepip Y 2 — LA T S wheel v 7= DF4 L7 PUTT (F7 40 MIKL),

Linux 74 APV a—>arD 8y r—I Y7 RY ¥ —0Hcid, IKERHREAY FLT 5 I 2
RLTVWEH008HD F3, HlZIX, Fedora 1% wheel »%v 77— % /usr/share/python-wheels/
T4L2Z MVIZA YA M=, ensurepip._bundled ¥y 7 —JF A4 YA =L L EH A,

N— a3 v 3.10 TEH.

--with-pkg-config=[check|yes|no]
configure 23V K DIKTFRIRE M § 2 72 DI pkg-config ZHEHAT 20 30 EFHEL £ 7,

e check (77 # /L }): pkg-config ¥4 7> a > T,

e yes : pkg-config |[XMETT,

e no : pkg-config MFEL Td, configure IXFEHL XA,
N—ar 3.11 TEM.

--enable-pystats

Turn on internal Python performance statistics gathering.

By default, statistics gathering is off. Use python3 -X pystats command or set PYTHONSTATS=1

environment variable to turn on statistics gathering at Python startup.
At Python exit, dump statistics if statistics gathering was on and not cleared.
Effects:

e Add -X pystats command line option.
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e Add PYTHONSTATS environment variable.
e Define the Py_STATS macro.
o Add functions to the sys module:
— sys._stats_on(): Turns on statistics gathering.
— sys._stats_off (): Turns off statistics gathering.
— sys._stats_clear(): Clears the statistics.
— sys._stats_dump(): Dump statistics to file, and clears the statistics.

The statistics will be dumped to a arbitrary (probably unique) file in /tmp/py_stats/ (Unix) or
C:\temp\py_stats\ (Windows). If that directory does not exist, results will be printed on stderr.

ATEMZ 5121 Tools/scripts/summarize_stats.py 2L TL 72X W,
Statistics:
e Opcode:
— Specialization: success, failure, hit, deferred, miss, deopt, failures;
— Execution count;
— Pair count.
o Call:
— Inlined Python calls;
— PyEval calls;
— Frames pushed;
— Frame object created;

— Eval calls: vector, generator, legacy, function VECTORCALL, build class, slot, function
7ex”, API, method.

o Object:

— incref and decref;

interpreter incref and decref;

allocations: all, 512 bytes, 4 kiB, big;
— free;

— to/from free lists;

— dictionary materialized /dematerialized;

— type cache;
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— optimization attempts;
— optimization traces created/executed;
— uops executed.
o Garbage collector:

— Garbage collections;
— Objects visited;
— Objects collected.

N—¥ a3 ¥ 3.11 TEM.

--disable-gil

Enables experimental support for running Python without the global interpreter lock (GIL): free
threading build.

Defines the Py_GIL_DISABLED macro and adds "t" to sys.abiflags.
See PEP 703 "Making the Global Interpreter Lock Optional in CPython”.
N— a ¥ 3.13 TEM.

PKG_CONFIG

Path to pkg-config utility.

PKG_CONFIG_LIBDIR

PKG_CONFIG_PATH

pkg-config options.

3.3.2 C compiler options

cC

C compiler command.
CFLAGS

C compiler flags.
CPP

C preprocessor command.

CPPFLAGS

C preprocessor flags, e.g. -Iinclude_dir.
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3.3.3 Linker options

LDFLAGS

Linker flags, e.g. -L14brary_directory.

LIBS

Libraries to pass to the linker, e.g. -11Zbrary.

MACHDEP

Name for machine-dependent library files.

3.3.4 Options for third-party dependencies

N— a3 ¥ 3.11 TE.
BZIP2_CFLAGS
BZIP2_LIBS
C compiler and linker flags to link Python to 1ibbz2, used by bz2 module, overriding pkg-config.
CURSES_CFLAGS

CURSES_LIBS

C compiler and linker flags for libncurses or libncursesw, used by curses module, overriding

pkg-config.
GDBM_CFLAGS
GDBM_LIBS
C compiler and linker flags for gdbm.
LIBB2_CFLAGS
LIBB2_LIBS
C compiler and linker flags for 11bb2 (BLAKE2), used by hashlib module, overriding pkg-config.
LIBEDIT_CFLAGS
LIBEDIT_LIBS
C compiler and linker flags for 1ibedit, used by readline module, overriding pkg-config.
LIBFFI_CFLAGS

LIBFFI_LIBS

C compiler and linker flags for 1ibffi, used by ctypes module, overriding pkg-config.
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LIBLZMA_CFLAGS
LIBLZMA_LIBS

C compiler and linker flags for 1iblzma, used by 1lzma module, overriding pkg-config.
LIBREADLINE_CFLAGS
LIBREADLINE_LIBS

C compiler and linker flags for 1ibreadline, used by readline module, overriding pkg-config.
LIBSQLITE3_CFLAGS
LIBSQLITE3_LIBS

C compiler and linker flags for 1ibsqlite3, used by sqlite3 module, overriding pkg-config.
LIBUUID_CFLAGS
LIBUUID_LIBS

C compiler and linker flags for 1ibuuid, used by uuid module, overriding pkg-config.
PANEL_CFLAGS
PANEL_LIBS

C compiler and Linker flags for PANEL, overriding pkg-config.

C compiler and linker flags for 1ibpanel or libpanelw, used by curses.panel module, overriding

pkg-config.
TCLTK_CFLAGS
TCLTK_LIBS

C compiler and linker flags for TCLTK, overriding pkg-config.
ZLIB_CFLAGS

ZLIB_LIBS

C compiler and linker flags for 1ibzlib, used by gzip module, overriding pkg-config.

3.3.5 WebAssembly /> 3>

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

wasm32-emscripten DL K 7L —N—%2FELFT,
o browser (77 4 1) ®/PROD stdlib. 77+ D MEMFS 7V n— L%,

e node: NODERAWEFS ¥ pthread Z%K—+F L 3,
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N— a3 ¥ 3.11 TEM.
--enable-wasm-dynamic-linking

WASM DX A FIv 7V Y% R—- b2t IZLET,

XAFIv 7YY 7I2&D dlopen HHREICAR D £F, 7 v Fa— FOPBRCEEEEMMIHIRD H 2 7=
B, FITT77ANDT 7 AP A XIBKELRD EF,

N—a v 3.11 TEM.

--enable-wasm-pthreads

WASM @ pthreads ¥+ R— b+ 24 L E T,

N—a ¥ 3.11 TEN.

336 1A +—ILATa>

--prefix=PREFIX

XTI F v IRELBRWT 7 4 L% PREFIX 124 YA =L LE T,
\¥ /usr/local T,

Unix O¥8E, 77 41 b

ZDfEIF, FATIRHIC sys.prefix 2o THRT S Z e TEET,

il LT, —-prefix="$HOME/.local/" #ffH 3 2 &, Python ZZDHK—27T 4L 27 FVITA VR
F—AFTBIEDTEET,

--exec-prefix=EPREFIX
T—XT 7 F v RFDT7 74 V% EPREFIX IZ4 YA b= L &EF, T 74N MNE --prefiz TT,
Z DfEIE. FEITRIC sys.exec_prefix 2o THG T2 Z e TEE T,
--disable-test-modules

test Xy 7 —I% _testcapi IRET 2— N (F7 ANV FPTELR, A YA P—LENET)DKS
BTARET 2= LBENLF, A VA=V LAVESICLET,

N— a3 ¥ 3.10 TEH.
--with-ensurepip=[upgrade|install|no]

Python @4 ¥ 2 b —VRHZFEITE NS ensurepip 2~v Y FZ#ERL F3:

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

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

N— a v 3.6 TEM.
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337 NTx—RVRAICEBITBF T ay

Configuring Python using --enable-optimizations --with-1to (PGO 4+ LTO) is recommended for

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

--enable-optimizations

PROFILE_TASK 7% {#F LT Profile Guided Optimization (PGO) ZHEMILEF (77 4L b TIXHE
MTE),

C av%4 7@ Clang TlE, PGO DO7=®HIZ 1lvm-profdata 7B 77 L BRBET T, macOS T,
GCC dZhELELX LET: GCC X macOS @ Clang DA V7 RAIZTEFH A,

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

-fno-semantic-interposition to the compiler and linker flags.
N—Ya ¥ 3.6 TENM.

N—Ya¥ 3.10 TEHE: GCC T -fno-semantic-interposition Z i3 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)
N— a v 3.8 TEM.

N— a3 ¥ 3.13 TEH: Task failure is no longer ignored silently.

—-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 11d).
N—a ¥ 3.6 TEN.
N— a3 ¥ 3.11 TBM: To use ThinLTO feature, use -—with-1to=thin on Clang.

N— a3 3.12 TZH: 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).

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
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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.
N— g ¥ 3.12 TB.
BOLT_APPLY_FLAGS
Arguments to 11vm-bolt when creating a BOLT optimized binary.
N— a ¥ 3.12 TE.
BOLT_INSTRUMENT_FLAGS
Arguments to 11lvm-bolt when instrumenting binaries.
N— a3 » 3.12 TEH.
--with-computed-gotos

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

--without-mimalloc

Disable the fast mimalloc allocator mimalloc (enabled by default).
See also PYTHONMALLOC environment variable.

--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).
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3.3.8 Python Debug Build

A debug build is Python built with the --with-pydebug configure option.

Effects of a debug build:

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

Add sys.gettotalrefcount () function.

Add -X showrefcount command line option.

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

Add support for the __1ltrace__ variable: enable low-level tracing in the bytecode evaluation

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

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

configure option). Main runtime checks:
— Add sanity checks on the function arguments.

— Unicode and int objects are created with their memory filled with a pattern to detect usage

of uninitialized objects.

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

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

— The Py_SAFE_DOWNCAST () macro checks for integer underflow and overflow when downcasting

from wide types to narrow types.

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

N— a v 3.8 TEHE: 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).
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3.3.9 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.

o Add sys.getobjects() function.

e Add PYTHONDUMPREFS environment variable.

The PYTHONDUMPREFS environment variable can be used to dump objects and reference counts still

alive at Python exit.

Statically allocated objects are not traced.

N— a v 3.8 Tl

N— a ¥ 3.13 TZH: This build is now ABI compatible with release build and debug build.

--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.

N—a v 3.6 Tl

--with-valgrind

Enable Valgrind support (default is no).

--with-dtrace

Enable DTrace support (default is no).
See Instrumenting CPython with DTrace and SystemTap.
N—=a ¥ 3.6 TE.

--with-address-sanitizer

Enable AddressSanitizer memory error detector, asan (default is no).
N—a v 3.6 Tl

--with-memory-sanitizer

Enable MemorySanitizer allocation error detector, msan (default is no).

N— g > 3.6 TiB
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—-with-undefined-behavior-sanitizer

Enable UndefinedBehaviorSanitizer undefined behaviour detector, ubsan (default is no).
N—=Y a3 ¥ 3.6 TEM.

--with-thread-sanitizer

Enable ThreadSanitizer data race detector, tsan (default is no).

N— a3 v 3.13 TE.

3.3.10 Linker options

—--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).

N— a ¥ 3.10 TEN.

3.3.11 Libraries options

--with-1libs='1ibl ...'

Link against additional libraries (default is no).

--with-system-expat

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

--with-system-libmpdec

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

(default is no).
N— a ¥ 3.3 TENM.

--with-readline=readline|editline

Designate a backend library for the readline module.
o readline: Use readline as the backend.
e editline: Use editline as the backend.

N—=a ¥ 3.10 TEM.

--without-readline

Don’t build the readline module (built by default).

Don’t define the HAVE_LIBREADLINE macro.
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N— a3 » 3.10 TEH.

--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.
N—Ya ¥ 3.7 TEM.

--with-openssl-rpath=[no|auto|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.

N— a ¥ 3.10 TEN.

3.3.12 Security Options

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

Select hash algorithm for use in Python/pyhash.c:
o siphash13 (default);
e siphash?24;
o fnv.
N— a ¥ 3.4 TEM.
N— 3 ¥ 3.11 TiBHN: 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 mdb;
e shal;
e sha256;
¢ shab12;

o sha3 (with shake);
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e blake2.
N—a v 3.9 TEM.

--with-ssl-default-suites=[python|openssl|STRING]

Override the OpenSSL default cipher suites string:
o python (default): use Python’s preferred selection;
o openssl: leave OpenSSL’s defaults untouched;
e STRING: use a custom string

See the ss1 module.

N—=a v 3.7 THEM.

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

version.

3.3.13 macOS OFxFF> 3>

See Mac/README .rst.

—--enable-universalsdk

—--enable-universalsdk=SDKDIR

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

—--enable-framework

—-enable-framework=INSTALLDIR

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

—-with-universal-archs=ARCH

Specify the kind of universal binary that should be created. This option is only valid when

-—enable-universalsdk is set.
FTvar:

e universal2;

e 32-bit;

e 64-bit;

o 3-way;

e intel;
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e intel-32;
e intel-64;
e all,

—-with-framework-name=FRAMEWORK

Specify the name for the python framework on macOS only valid when --enable-framework is

set (default: Python).

3.3.14 iOS Options

See iOS/README.rst.

--enable-framework=INSTALLDIR

Create a Python.framework. Unlike macOS, the INSTALLDIR argument specifying the installa-

tion path is mandatory.

—--with-framework-name=FRAMEWORK

Specify the name for the framework (default: Python).

3.3.15 ZOXAVNALINDFA T3>

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

build Python must match the version of the cross compiled host Python.

--build=BUILD

configure for building on BUILD, usually guessed by config.guess.

—-host=HOST

cross-compile to build programs to run on HOST (target platform)

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

path to build python binary for cross compiling
N—a ¥ 3.11 TEM.

CONFIG_SITE=file

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

Example config.site file:

# config.site-aarch6y
ac_cv_buggy_getaddrinfo=no
ac_cv_file__dev_ptmx=yes

ac_cv_file__dev_ptc=no
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HOSTRUNNER

Program to run CPython for the host platform for cross-compilation.
N—a ¥ 3.11 TEN.

123y 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 Build System

3.4.1 Main files of the build system

e configure.ac => configure;
o Makefile.pre.in => Makefile (created by configure);
e pyconfig.h (created by configure);

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

3.4.2 Main build steps

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

o C extensions are built by the Makefile (see Modules/Setup).

3.4.3 Main Makefile targets

make

For the most part, when rebuilding after editing some code or refreshing your checkout from upstream,
all you need to do is execute make, which (per Make’s semantics) builds the default target, the first one
defined in the Makefile. By tradition (including in the CPython project) this is usually the all target.
The configure script expands an autoconf variable, @EF_MAKE_ALL_RULEQ to describe precisely which

targets make all will build. The three choices are:
e profile-opt (configured with -—enable-optimizations)

e build_wasm (configured with --with-emscripten-target)
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e build_all (configured without explicitly using either of the others)

Depending on the most recent source file changes, Make will rebuild any targets (object files and executa-
bles) deemed out-of-date, including running configure again if necessary. Source/target dependencies
are many and maintained manually however, so Make sometimes doesn’t have all the information neces-
sary to correctly detect all targets which need to be rebuilt. Depending on which targets aren’t rebuilt,
you might experience a number of problems. If you have build or test problems which you can’t otherwise
explain, make clean && make should work around most dependency problems, at the expense of longer

build times.

make platform

Build the python program, but don’t build the standard library extension modules. This generates
a file named platform which contains a single line describing the details of the build platform, e.g.,

macosx-14.3-arm64-3.12 or 1linux-x86_64-3.13.

make profile-opt

Build Python wusing 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).

make clean

Remove built files.

make distclean

In addition to the the work done by make clean, remove files created by the configure script. configure

will have to be run before building again.*!

make install

Build the all target and install Python.

*1 git clean -fdx is an even more extreme way to “clean” your checkout. It removes all files not known to Git. When

bug hunting using git bisect, this is recommended between probes to guarantee a completely clean build. Use

itl it will delete all fi becked into Git. includi tted worl
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make test

Build the all target and run the Python test suite with the --fast-ci option. Variables:
o TESTOPTS: additional regrtest command-line options.
e TESTPYTHONOPTS: additional Python command-line options.

o TESTTIMEQUT: timeout in seconds (default: 10 minutes).

make buildbottest

This is similar to make test, but uses the -—slow-ci option and default timeout of 20 minutes, instead

of --fast-ci option.

make regen-all

Regenerate (almost) all generated files. These include (but are not limited to) bytecode cases, and
parser generator file. make regen-stdlib-module-names and autoconf must be run separately for the

remaining generated files.

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/lib-dynload/_asyncio.cpython-39-x86_64-1linux-gnu.
—s0'>

>>> _asyncio.__file_ _

'/usr/1ib64/python3.9/1lib-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,
C extensions are built as built-in modules. Extensions defined after the *shared* marker are built as

dynamic libraries.
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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
o 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.
N— ar 3.6 TE.

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

N— a v 3.4 TE.

PY_CPPFLAGS

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

N—a v 3.2 Tl
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3.5.2 Compiler flags

cc
C compiler command.
Example: gcc -pthread.
CXX
C++ compiler command.
Example: g++ -pthread.
CFLAGS

C compiler flags.

CFLAGS_NODIST

CFLAGS_NODIST is used for building the interpreter and stdlib C extensions. Use it when a compiler
flag should not be part of 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.
N—a ¥ 3.5 TBEM.

COMPILEALL_OPTS

Options passed to the compileall command line when building PYC files in make install.

Default: -j0.
N— a ¥ 3.12 TE.

EXTRA_CFLAGS

Extra C compiler flags.

CONFIGURE_CFLAGS

Value of CFLAGS variable passed to the ./configure script.
N—a ¥ 3.2 TE.

CONFIGURE_CFLAGS_NODIST

Value of CFLAGS_NODIST variable passed to the ./configure script.

N—a v 3.5 @M.
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BASECFLAGS

Base compiler flags.

OPT

Optimization flags.

CFLAGS_ALIASING

Strict or non-strict aliasing flags used to compile Python/dtoa.c.
N—=a ¥ 3.7 TEM.

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.
N—a > 3.5 TEM.

PY_STDMODULE_CFLAGS

C flags used for building the interpreter object files.
Default: $(PY_CFLAGS) $(PY_CFLAGS_NODIST) $(PY_CPPFLAGS) $(CFLAGSFORSHARED).
N— a ¥ 3.7 TEM.

PY_CORE_CFLAGS

Default: $(PY_STDMODULE_CFLAGS) -DPy_BUILD_CORE.
Ne—3 3 v 3.2 TE.

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.

N— g v 3.8 T
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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).
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.
N—a ¥ 3.2 TEM.

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.
N— a3 v 3.8 THEM.
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.
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Default: GLDSHARED®@ $(PY_LDFLAGS).

BLDSHARED

Command to build 1libpython shared library.
Default: @BLDSHARED@ $(PY_CORE_LDFLAGS).

PY_LDFLAGS

Default: $(CONFIGURE_LDFLAGS) $(LDFLAGS).

PY_LDFLAGS_NODIST

Default: $(CONFIGURE_LDFLAGS_NODIST) $(LDFLAGS_NODIST).
N— a3 v 3.8 TEM.

PY_CORE_LDFLAGS

Linker flags used for building the interpreter object files.

N— ar 3.8 TEM.

3.5. Compiler and linker flags
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WINDOWS T PYTHON Zf£>

D RF a2 XY ME Python % Microsoft Windows Tffi5 & 212K - TE K RE, Windows [EH OEIEIC
DWCTOMEZIEZS I ZHNE 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.

PEP 11 THHELTW3 2 EH Python DV Y — &, Microsoft MIEEHR— AR TH B LT3
Windows 77 v b7 4 —LDAEHYKR—FLEF, D% D Python 3.13 i Windows 8.1 £ ZH X DFH LW
Windows % HR— b3 2205 22 TF, Windows 7 ¥ R— b BRBELRGEEIX. Python 3.8 A4 YA+ —
ALTLTEEW,

Windows T Z 24 YA+ —FICIEZL DL RBDNBD D, ZNEFRIFEEREEZFH > TVWET,

FEMA VA E—F TRETOaY K- FPHEENTED, Python &l 5 FFEEN L ALEED 70
Y=l M THERBELERKTT,

Microsoft ZARTINW T —2 &, A7V T Mooy o — P DT, IDLE OS2 OBIRIREEICHE L 7>
VTN D Python T3, Windows 10 U EMKRDHAUILE T, MO T r I L2 BT iR
BIZA VA =L TEFET, Python 2DV — L E2REIT 2L OfFFLZa~y FHEHLTVES,

nuget.org INVT—2 F, MGNIA > T 7L —2 a v DEDOBRERA VA F— VB TT, ZHud Python
Ry =YDV KRRV T NOFETICHBMRIETH, 7y 77— MARETIE R, 2—HF—A v E—T =
AAY =B FERA,

BOIAFBBIEER/NY T —2 1%, fORERT TV 7 — a VIZHDIAL DI L2, Python /NSy 7 —
:\/\\/6\\3—0
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4.1 TERAVRA =5

411 1> X +—ILFIE

X >ua—FT&3 Python 3.13 DA YA+ —F13420HDET, /A YEZFVRXD 32y MR, 64 ¥
Mz ZEN 2 DT OBV ET, WEBAYAM—5 WBAIOXY Y u— FH 4 I/Ph&EL, D& Rray
R—=F Y MEA VA= FFETRICHBEZISCTHBNIIX Y > a—FLES, ZTS5AVMVA =5 1
ET 74V b VAP —MZRERIAVER—F Y PREFENRTVT, 4 ¥ E =3y MERIZA T aF R
BRED 72 DI IR E e B D T, A YA P—ILRICX Y Y a— REHT 21E0DHEICONWTIE 4>
O—RARBARAVAR=IL 2SR LTT W,

AVAM—SRBBETE L. 2 0DFBRE»S VL DOEENET:

B3 Python 3.8.0 (64-bit) Setup - x

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
C\Users' ol A ppDatatLocal\Programs\Python'\Python 38

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [ Add Python 3.8 to PATH Cancel

"Install Now” %3&{R L /=855

o EHEMRII FETY (L C IYEALTIATITVDIRT LAEHHBRETH 72D, Windows
D Python Z2F % 23 NTDI—FHEIFICA YA b= VT 55 R3BETT),

e Python 3®»R7aDL—HFT 4L 7P VIKA VA =L ENET,

o Windows @ Python Z>F % EZZDA VA= 4 F— FRADR—IDFEDF 2 v 7Ry 7 R
BRI ->TA YA P—LERET,

o HHES 4TS5, TRAMARAL =, TUF ¥, pip BA VA F—ILENET,

o« TDAVAP—NTY 4P —FRYIDTHDF v 7Ry 7 2% F v 7 3TiUL, ERIBEER PATH 124 >
Ab=TF 4 L7 NUMNEMENET,

e Ya—bhvbEHL Y bA—HFEIFZAMRIICD 5,
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"Customize installation” Z#ERT 2 2., £ Y X b=, 2oMAF T2 a VA VA= EDT 7> 3
VOEBEREYDA VAR —ILDED XS EEXRET, TR T URALRLT Ny INLFVEAL VA M—ILT
DRI HELEBEIRTINENDHZTL £ 9,

FTRTODL—FDDDA YA =L D7=dHIZiE "Customize installation” ZFEATL IZE WV, ZDHE:
o BEEBEMPEDBDBDEDIS LOLEEA,
o Python & Program Files 74 L 27 FVIZA Y X F—LENFE T,
o Windows @ Python Z>F v & Windows 74 L 27 b VIZA YA b—=LENET,
o FFT aFBMEEEZA VA N —AFRIGEIRTEE T,
o HHES AT IV ENL PA—RIZTV AV A NVTEET,
o ZIOENFTIUI. A VAP —NAT 4 L7 PVIET AT LBEREZR PATH ICBINE N E T,

o Ya—bh Y FBITRTOLI—YFTHHTEE LSRR ET,

4.1.2 MAX_PATH O%IBR%ET S

Windows ZEHENIC R ZADE XD 260 XFICHIBXATHET, 2F b, ZHI DBV SIS TE
BrlLlCzo—kh3zWnwd 2T,

Windows D RFMTIE. Z OHIRIEH 32,000 XFETIRTEXT, BHEN, I1r—TKY ¥ —
D "Win32 O EWA2REHMIZT % (Enable Win3d2 long paths)” ZEH%ICT 25, LY A MY F—
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem ¢ LongPathsEnabled O f
LIHRETIREDDD T,

This allows the open() function, the os module and most other path functionality to accept and return

paths longer than 260 characters.
INHDF T aveZEELEL, TR LORERIDED D FE A

N—Y a Y 3.6 TEH: Python TRWRZDYR— FHAJEEICHR D F L=,

413 1A= GUI BLTAIVRA =TS

A VAP =5®D GUI THATEZITRTDOLI T avid, av Y R34 U IEETEE T, ZHTED
I—F e DOMFER L THZ L OEBBICE LA YA =BT X5k, A7 U T Mg VR =1L %2fT
HIZENTEET, Brob LT 74V DOEEDEDIC, GUI 2MiflFsZklLicchdbavy R
AVAT arety bFEHIDTEET,

The following options (found by executing the installer with /?) can be passed into the installer:
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%Al A

/passive to display progress without requiring user interaction
/quiet to install /uninstall without displaying any UT
/simple to prevent user customization

/uninstall to remove Python (without confirmation)

/layout [74 27 VU]  to pre-download all components
Jlog [7 7 A V4] to specify log files location

EPDFTRTDA T a Vi name=value D TE L T3, value 1K 0 THREZEIML. 1 THREEZ B
b, THZ P RADIETT, FHAAIEERA 7> a Y OFERZY XA MIMULTO@ED TT,
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e2Y-T] ER FI7xILE
Instal- SATLTIA RBA A= %E 0

1AllUsers %173 %,

Target- AVAM=NVET A LT MY,

Dir

Default- FANTOLZ—HFEIFA R b—JL
AllUser- OD®dDT 74NV bYA=
sTarget- 74127 MV,

InstallAllUsers (CEEWTEIRXNE T,

%ProgramFiles%\Python X.Y S 7z (=S
%ProgramFiles (x86)%\Python X.Y

Dir
Default- HZ—AHA VX b—=1D7=HD Y%LocalAppData)\Programs\Python\PythonXY ¥ 7z
Just- T4V ML YA =NET 4 L 1E YLocalAppDatal\Programs\Python\PythonXY-32
ForMeTar- 7 + VU, F L & %LocalAppDatal,\Programs\Python\
getDir PythonXY-64
Default- HAXLALYAb—=AFT 4L Z b (%)
Custom- V& LTT 74T GUIICE
Target- RENBH,
Dir
Associ- FUFXrbA VAL —ATIHES 1
ateFiles 12, 7 7 A LVOBEMT 21T 5,
Com- INRTD .py 774 &AL Fa 0
pileAll YA NVLT .pyc 1E5,
Prepend- Prepend install and Scripts di- 0
Path rectories to PATH and add .PY to
PATHEXT
Append-  Append install and Scripts direc- 0
Path tories to PATH and add .PY to
PATHEXT
Short- AVAM=NTBARTY R, 1
cuts F¥aX> bk, IDLE ANDY a3 —
Ay FeES,
In- Python =27 1% 4 X +— 1
clude_doc 13 3%,
In- TN ITNAFVEALZAR— 0
clude_de- § 3,
bug
In- Install developer headers and li- 1
clude_dev braries. Omitting this may lead
to an unusable installation.
In- Install python.exe and related 1
clude_exe files. Omitting this may lead to
an unusable installation.
In- Windows @ Python 2>F ¥ % 1
clude—tamr = FA 5%
ALt TR A1 The launcher for all users. 1 57
Launcher- Also requires Include_launcher
AllUsers  to be set to 1
In- Install standard library and ex- 1
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BIZIXFT 7 AV N TS AT LV A P Python 4 YA L — a YEEPMTIIIE, UTa~vy F2ExE
T (axyRFuryFr&D):

[python—S.Q.O.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

TRA AL =R LOD Python D=V FARIAL—DA VR +—L%2—PIZEHITOE 212, IR
*Y RO a—thy FEENUEZRVWTT, ZHEA YA =7 DORIIOR—IFHMIL L THRRL, £z,
NARTA X TERVESITLET:

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

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

(ZVF YDA VAN EEET L7 7 A NVOBENITLAEABEINZDT, ZHUIFZVF ¥ A A b=
BEADYATLTA RBA VA A2 LEGEDOLI—H T4 YA P —NVIZRoZHEDBEDTT, )

FETUVRMLIEAT S avid EIT7 7 AV ERICEGA® unattend. xnl &N TF N7 7 A LV THZ S
B TEET, ZO77ANMEIA T a v ZOEDV A MEBELE T, X7 MU a—beLTEZ
SNGE. ZHUIBIETHIUIEMHICEIEINE T, TV XY P TFRA M TEZZGEEE LTI O% %
TT, LT EDFleRTATarvEty b 525774 LDEFITT:

<Options>

<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 Zo>O—-RFAREBAVZAM—)L

Python OWL O DREBEIIRANCE Y >0 — R L7z YR b =FIRIEEENTORWD, Zh 5 OEEE
AVAP=ILLESEEIRTD A VR —F v MERPRLEIZIRD T, 4 VR —F v MERPBLEIZKR S
VWEIIZ, BTOAVKR—2 Y P 2T CIRTEZRY XY > u— LT, %B2% BEEK (layout) ZIERK L.
CARMBEMBEIRXI N 20D ST, ZhLlEA VR —F v MEREDEDRRNEI ST LET, ZOHIED
Ay ra— P A ZEBEDEICRKRELS BRI LNERTAD, L ZADERA VA =L 1L LS T2
B, a—HilFryyyadhlza—2FoZ 3 THEATT,

avwyR7ary I s Toav Yy FEFEFTLT, BRERI 7 ANETELRILTE Y0 —RFLET,
python-3.9.0.exe FFIIEREDA VA =5 DAFNICEZHER, AHDT7 7415 LOEHEIEZ 572
Wk, ERDT 4 L7 P YAIREEMEEZES DR SN VE I LTI,

[python—S.Q.O.exe /layout [optional target directoryl]

HEWRRERT DI /quiet A T2 a Y EIEETEZIDTEET,
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4.1.5 1A +—I)LEDEE

Wo 7z A Python 254 Y A F— L& N5, Windows D A7 LERED 7025 1 e #EE) Y — A S
REDBMPHIFRS TE £7, Python DY FPYZBIRLT 7 VA VA=V EHE ] ZEIZLT, 4V
AP —FFBXVTFVRE—RFTHEE T,

4 YA b= GUI T "Modify” Z#RE, Fxzv IRy 7 ZADEREEZ 5 Z & THREDBIMHIFRNTE %
T -Fzv IRy ZADBEREZZZRFIZE, M2 A YA M=V ENDHIBREINZDIELERA, WD
POA T a I EIDE—RTEELET LI I TEFLA A VA=A TA4 LI FVRETT, TN b%
EZ720DTHIUE, FRCHIBRL THhSHA YA M= T 20ERH D %7,

"Repair” Tld, IHEDHRETHERKA VAP —ILENBZRETRTDT 7 A L EMIFL, HIFRZATWEZDHE
HENTVWEDTZ277ANVEEBIELET,

"Uninstall” i& Python ZZ%RICHIBRL EF, [Tur 7o eifiE) NOBEDOTY Y 2D Windows @D
Python Z>F v OB D £3,

4.1.6 Installing Free-threaded Binaries

N— a ¥ 3.13 TEM: (Experimental)

AMR: Everything described in this section is considered experimental, and should be expected to change

in future releases.

To install pre-built binaries with free-threading enabled (see PEP 703), you should select ”Customize

installation”. The second page of options includes the "Download free-threaded binaries” checkbox.
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Me Python 3.13.0 (64-bit) Setup

Advanced Options

(] Install Python 3.13 for all users

B8 Associate files with Python (requires the 'py’ launcher)
B Create shortcuts for installed applications

(J Add Python to environment variables

() Precompile standard library

(U Download debugging symbols

ires V5 2017 or later)

Customize dil 1oCd Lo
C:\Users Wl AppData\Local\Programs\Python\Python: Browse
pqthon You will require write permissions for the selected location.

for

windows

Back Install Cancel

Selecting this option will download and install additional binaries to the same location as the main
Python install. The main executable is called python3.13t.exe, and other binaries either receive a t
suffix or a full ABI suffix. Python source files and bundled third-party dependencies are shared with the

main install.

The free-threaded version is registered as a regular Python install with the tag 3.13t (with a =32 or
-arm64 suffix as normal for those platforms). This allows tools to discover it, and for the Windows M
Python > F + to support py.exe -3.13t. Note that the launcher will interpret py.exe -3 (or a
python3 shebang) as "the latest 3.x install”, which will prefer the free-threaded binaries over the regular
ones, while py.exe -3.13 will not. If you use the short style of option, you may prefer to not install the

free-threaded binaries at this time.

To specify the install option at the command line, use Include_freethreaded=1. See 4V Y O— R AE
784 > X k=)L for instructions on pre-emptively downloading the additional binaries for offline install.

The options to include debug symbols and binaries also apply to the free-threaded builds.

Free-threaded binaries are also available on nuget.org.
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N—a ¥ 3.7.2 TEM.

Microsoft A b 78w 7 — &, HIZIXERDPEICHEERICHES C e 2 BRI L 2fHICA VA =L TE 3
Python £ ¥ X 7V 2T3,

CDRYy T =% A VA =T 5I2E, &HO Windows 10 D7 v 77— MZRoTW\Wb Z & 2R L
Microsoft A + 77 7V T "Python 3.13” MR L £3, AT 7V Python Software Foundation 73
RHELZSDTHL e 2B LT, A YA =V LET,

&,
=1

g

Python 1Z#12 Microsoft A b 7 TR THHATEE T, dLBEEIAD X CERIhLR S,
LWy r =Y Z2EATHWEEA,

A VA=A LRI, RAZ— X =a2—»5 Python 2 RS TEHNTZTL £ 5, 2WIE, python &
KA FLTaxy F 7y 7 % PowerShell Dt v > a ¥ ofZ5TL x5, EHIT, pip ® idle & X

4 7LUTpip H2WE IDLE ZRHTE %9, IDLE ZAX -t X=a2-=hbdRMITIONET,

All three commands are also available with version number suffixes, for example, as python3.exe and

version of python is selected.

python3.x.exe as well as python. exe (where 3. x is the specific version you want to launch, such as 3.13).
with each command. It is recommended to make sure that pip and idle are consistent with whichever
A8

Open "Manage App Execution Aliases” through Start to select which version of Python is associated

BREGIX python -m venv TERL. BML L CTH@EICfEZ £35,
BEIZHI D N— 2 > @ Python %4 > &2 b —)L LT PATH ZHUENML TH %55 1E, Microsoft 2 b7
DHDTIEIRW python.exe € LTHRZET, LA A=) L% Python 127 27+t X3 31T,
python3.exe # 2\ python3.x.exe & L TR X3,
installer.

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

Python #FrET 21id. &) ZME 770 e68) 250, TX&X—1) 1CH B Python 2H27 U v

IJLTCT7 YA YA =N LET, 74 YA =T, ZO Python ICEHFEA VA =L LEETDY
r—UhREINETH, AERFIE L bBREINEEA,

4.2.1 BIXDfE=E

Redirection of local data, registry, and temporary paths

Microsoft A b7 7 7)) OHlIfRIZ X D, Python A2 U 7 MZiE TEMP LY R MU D & 5 BEHDOHHAD

SERRFEEIAAERIIENTL x5, ZORDD, HAHD L ZANEXIAAE T, A7V T MNCHEOEHH
TEELRZITUIR SR WIEEIZ. BRRDA VA F—FTA YA F—IATE3RERH D F7,

At runtime, Python will use a private copy of well-known Windows folders and the registry. For
4.2. Microsoft A 7NNy —2
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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_qgbz5n2kfra8p0\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_
—»gbzbn2kfra8p0\\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

4.3 nuget.org NV —

N—a r 3.5.2 TEM.

nuget.org 28 v 7 — I3V A &M/ L7z Python BREET, ¥ A7 A2 THZ % Python 23EWHERI A >
T = a PRI RATLATHS ZZERKLTVWET, nuget i "NET 72Dy Fr—I < p—
P TID, EARRIHE S Y =L BAR Ny =T L THIEFIC EFSEEL £35

nuget DFERATIEIZOWTORITOERETS 5 121E nuget.org IZfT> TL &V, Z 24551 Python B
HEILL o THARENTT,

nuget.exe A< Y K I 4 v —d, HlZIE curl ® PowerShell Z{# 5 T https://aka.ms/nugetclidl
POEEXY O —FTEZTLES. TOY—AERDESIZfH- T, 64 bit H2WF 32 bit D~ U[A
JORHAN—T a > Python 534 YA M=V TEXET:

nuget.exe install python -ExcludeVersion -OutputDirectory .

nuget.exe install pythonx86 -ExcludeVersion -OutputDirectory .
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FEDN—=Y a v #EIRT 51213, -Version 3.x.y ZBML T EE W, HAT4 L2 MV . 2OEHE
ENZIEBHY, Ny r—I@FHTT4 LI PVCA VA= LENET, 774V TR TT4 L2 ¢
VI y r—Y v AICAHNCZ D, -ExcludeVersion 4 7Y a Y &fF72 Ve ZOEHNIEA Y A P —L &
Jen=TavikEARET, Y774 L7 PVOHIZIEA YA M=V E N7 Python & A TWS tools T 4
L7 MUDHD 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

— AN, nuget Ny S =T v I - FTEF, KDL= a VIFMIEIITA VR b1 &
N, ZAURRTBHREINET, £25F5Mb0Ic, FETHEZE Sy r—YZHIFRL, BEAS YA P—1TF3Z
LHTEFET, ZLDCl Y RT7 4, ELFRMTY 7 A AERRELTB2RVES. ZOMEEE HEINIZIT
WX,

tools 74 L2 bV 2RI UHANIZ build\native T4 L7 b UDBH D ET, TOT4 L7 b VK 4 VA b—
NENz Python 2252 C++ vy =2 P TfiZ % MSBuild m 87 1 7 7 £ )L python.props %
BAHET, TITRERAND L By X2ffiv, EAFRICIA TS5V %24 Y R—FLET,

The package information pages on nuget.org are www.nuget.org/packages/python for the 64-bit version,
www.nuget.org/packages/pythonx86 for the 32-bit version, and www.nuget.org/packages/pythonarm64

for the ARM64 version

4.3.1 Free-threaded packages

N— a ¥ 3.13 TiEfN: (Experimental)

FMR: Everything described in this section is considered experimental, and should be expected to change

in future releases.

Packages containing free-threaded binaries are named python-freethreaded for the 64-bit version,
pythonx86-freethreaded for the 32-bit version, and pythonarm64-freethreaded for the ARM64 version.
These packages contain both the python3.13t.exe and python.exe entry points, both of which run
free threaded.
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4.4 BHIABRIGERNY T—2

N—a v 3.5 Tl

HDAA R DEAR (embedded distribution) &, F&/NRD Python iz &A ZIP 7 7 A LT3, TR
ITYRA-—FHHEENCT 7 AN TEBRLADT TV r—>a>yo—ffe LTEET 2 2 2EK
L7ZdDTY,

BRSNS . HOAAHOIAMZ, BREER, SATALALIZAPVORE. A VAR —LINTWE Ny F—
Vol —HFDIRT LHh S (IFIX) TRHI L TOVET, ZIP NIQIEES A 77 U0BT ) av (L
WX Db X Nz .pyc & LTEEN. F7z, python3.dll, python37.d11, python.exe, pythonw.exe
DFRTHA>TVWET, (IDLE D K52 IR TOKEYW 2 &) Tel/tk, pip. Python F¥ a2 X > MIE
FNTVERA,

AR EHIABRBIAICIE Microsoft C Runtime IZZENEVA, ZNERBETZ20E 7TV 5 —2 2 >0
AVAL—FDEBETS, 207 X4 LFBICMENCZ—F DI RT LA YA P —ViEAPS LOLER
A L. Windows Update ICX D HEITEHIN TV IS LIAEREA, ZOILWETATLT 4L 7 MY
ucrtbase.dll 23% 2 2 EREIEDD £3,

P— =T 4D T =37 TV r—2alDAf VA =12 &> T, HDALREAR & R CHATICA >
AP —NENBZRETT, BHED Python £ YA L —a DX IREEERIC pip 25 2 ik, 2
DEATEIR—bEIhFRA, TTH, bro LAFEEELZZE HEEHOLDIC pip A THH
THILWETEZ2d LNETA, —BIVICIE, 2P ICEHZIREST 2RNICHBEIFH L=V a D
AR RAECE2 L5, = RR—=T 4 =D Fr =37 TV r—>a 00— LTIRLNERETT

("vendoring”)o

ZOBHD 2 oOBEDHTEZ 21— r— %, UTTHALZI,

4.4.1 Python 77U —> 3>

Python TitdiEfiie, T Ld LV WX ZOHEELERIELIMLEDRVT TV r—2a »TF, HDiAA
RBMIZZDTr —AT, A YA =%y 57— Python D75 A R—= I NXN=Ta v EEDHZDIMHZ 3
TLxY, ZOEENREDIICHEBBINTHZNEDIKIFELT (HHWVIEFIT, YOXS5 TR 7y a
FIICHZBRED), 2 DOBRELH D 5,

FVF Y ERDIFBRET 7 7 ANERMES 2 Eb o Lica—T4 Y7 RRBE LETH, 2—Hicto
TRRLBBENRLI—FEBRELRDET, VRAEZYA XENT7 F »TE [Md LTI Python TE
TENs 7077 LOHAREENEID D FEA; 74 AV @EHAREITA XL, 2t —2 a VIHRZIEE
L. 77 ANVOBEMITIBZICHIGL (IREES K5 ICTEXT, BLALDF—ATRARRLT VF ¥
. N—Fa—RFEhikaxsy F o4 YXCFHITHRMIC Py_Main 20T OTHELIEST T,

L D7 7 —F13, python.exe ¥721% pythonw.exe ZMNER ATV F T4 V5L & b ICEETEN
HINvF I 740> a— by b ERBTZZ2TT, ZOHE, 207 7V 75— a VIZEBROLRIT
137 < Python TH 2 X 512AZZDT, IEF2ZEHELTW2 Python Rt X7 7 £ VOBEMNT & X

64 % 4 E Windows T Python Zf£5
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AT 2DIC2—FBREH S LOLERE A

BEDT7 TR —F TNy 7 —2%, NRALETHHARETH S Z & 2T 272912, Python EIT7 7 4L
YEILTALZ PVIA VYR M=V ENBZRETT, Kl v F ¥ DEEE T 7V r— a ViEBENIMHER
NRABEBETIEENDH DT, NvFr—JRIrDEHMCHETE X T,

4.4.2 Python DIEHIAH

AT 4 7a—FRTEDIN WARZ VT FEEOIIRDOEREL TR EO5RT7 VI —>a >y TT,
Python ¥DALHDOEMIZZOBMIZHEZ £33, — BN, 77V 75— a YOREBRAT 4 7a— KA
WZH Y, —EA python.exe ZMEUH F 2, EHEIVIC python3.dll ZfHVE T, ¥H55D7 —ATH, B—
FA[EEZ Python £ X 77V X 2245 2 D2, HDAAHDOEAEERL TS 7V 5 —>a>¥DA YA b
L—=>ary0H 77417 MUIREL ZETHATT,

TTVr—=2aydfEI Ry r =, A YR TV XIBHEINCRR AR ZIEE T 228D 5 DT, (EED
BIMZA YA M=V TEET, £/, HOAARHARMZMES O L@ED Python {1 YA ML —>aryz2li5D
Y TORAKRMNZENID D THA,

4.5 RlDN>V KIL

5D CPython OECAYIOMIZ, BIDOEEEEFi o TWAEBIEI N2 r—IBH D FT, UTIRAKD
HBEN=TareZDXF—rIiZHEAETT:

ActivePython <
NFTFy 37+ —LHDA VA +—=F— FFa X2 b, PyWin32

Anaconda A
KD H B (numpy, scipy % pandas DL I R) BHFERET 2 -, Ry Fr—Y<vx—Y ¥ conda,

Enthought Deployment Manager

"The Next Generation Python Environment and Package Manager”.
Previously Enthought provided Canopy, but it reached end of life in 2016.

WinPython =
WEBEBORERASy r =D, Ry r—IDEILFDRDDY —LeE&, Windows EHDT 1+ 2
Fba—ar,

IN58y =213 Python D Z7 4 77V DERHAN—Y a v BEEND LIFRD £HA L. 27 Python
F—LIFINHZRTHLERALYR—PBLERLADTIHBELZZ W,
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4.6 Python %187 %

a<w >y R7a >y 7 b & O EFIC Python %473 5729512, Windows DF 7 4L b DEEZEREZ WL DL
ZTVWEES B LANERA, £ YA F—F13 PATH ¥ PATHEXT ZHEZBR B34 7Y a v 2RE L TIX
WETH, CREHEMDOS AT LAVA REA VAL —Ya YDOBERFTEDICHREBDTT, bLDR
7= EFEWNEEN— 2 ¥ D Python Z{#5 O THIUX, Windows D Python Z>F v ORFZEMES LT
7EEW,

4.6.1 fiE: FIREBDRE

Windows Tli, BEZHEPEAMNCIZI—FLNLE S AT ALALNLDHATHRETE, HAIWIa~vy S
oy o —RICHRETEE T,

—FHNCIRBEZERZRET 2121, a~r F ey P2 E set a~ Y FE{EVWET:

C:\>set PATH=C:\Program Files\Python 3.9;7PATH),
C:\>set PYTHONPATH=)PYTHONPATHY;C:\My_python_lib
C:\>python

INOOEEIZ, MRICFITSNIFLaY Y —VNTEITSNSEREDa~Y Y FIEHI N, . 202
VY =ADBHIMT 5 ITRTOT SV r— a Vi E#MBnE T,

N—t Y Pl S TEBLZHAL D DEIBFOLZBDETREME N2 DT, HLWEZRIIZ S REIC S BN
T5IEDTEET, python.exe BWA->TWVWS 7 4 L7 + Y% PATH IZENT % Z ¥ id. Python O]
N= a UHENT B X5 IRAES % 72 D—fRIVZITIET T,

77 40 b OEREAREEARNCEE T 212, [RE—F) 22V v 7 U THRRRy 7 AT BREZHER
B EMRT L0, (Ava—ROTaxXT4RENPD) PATLOFMERE VT BRIEEHOHRE KX
VEZYy I LTAEEIN, INTIAUB ERZX A4 70T, 2—FEBEEZHE > A7 LAREZBEBINL 72
DBIELDTEE T, AT LEBELEET I3 DRIZDOY YNDHIBDORNT 7R (0F b EHE
MERR) DIREET T,

FMR: Windows &3 A7 L ZHD BB 2—FEHEFE LT T, ZORZIENTED PATH DIEIERAIC
MG 3B AR R Ze DD ET,

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.

BE:

https://learn.microsoft.com/ja-jp/windows/win32/procthread /environment-variables
Windows DEREEZELDHEE

https://learn.microsoft.com/ja-jp/windows-server/administration /windows-commands/set_1 —
RFINICBRIR AR E A E T 57200 set A3 Y FIZOWT
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https://learn.microsoft.com /ja-jp/windows-server /administration /windows-commands /setx (]
AHNCBRIEARZZE S 27200 setx A< Y FIZOWT,

4.6.2 Python 2777 1ILERDIF3

N—=Y a3 35 TEHE.

HEIMICERE L5 Python 4 Y X =7V XDAX— b X =2 —HHH%ZMH 57213 TH <. Python Za<> K
Far b EELEZVWEESI RS LNEFRA, A VAP —FRIEBZFDEDDRERITOIF S arhrdh
£3,

A4 YA =T DERHIDR—IIZ "Add Python to PATH” W5 L DA T avhdbh, IhEERT 5
YAYAN—=F1F A4 VAV RBRIRAR PATH ISBIML £, Scripts\ 7 AL X DG bBEMENE
T, Zhkbhavwry ey 7 b»5 python ¥ XA FLTA VXY REEE LD, pip 8 X4 LT
Ry =4 VA= BHLEDTEET, avY FS5A4 VRoDOEEROT, A7 Fre2a<xr R
A VBB ETE#TZ2ZDTEET, AV REIAY OXEEZSRLTIX W,

A VAP ZDF T a v EAEMCLTOWEP 2722 LT, 4 YA M= 2HEFITL T 'Modify
BBEAT, TNEANMILERET, H20WEZ 58T LD, PATH BRI TFEHTBIETE 3, #E: REZ
BOHBTE 2L T IV, BREEZH PATH 1213 Python 4/ YA R —AF 4 LZ P ZEOXRERH D £
T FPDOIY MY EFEIan Y TRY>TROTLEIWV, ZHOEFEUTOLI 1R £F (MUTR
FD 2200y P VIFBHTFEL TS D EREL TVET):

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

4.7 UTF-8 €E—F

N—a ¥ 3.7 TENM.

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 PYTHONUTFS for enabling UTF-8 mode, and ##/E: RIEZHDHE 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
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encoding, it is recommended to set the environment variable temporarily or use the -X utf8 command

line option.

AMR: 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).

o The filesystem encoding (see PEP 529 for details).

4.8 Windows @ Python 5> F v

N—a ¥ 3.3 TEM.

Windows @ Python 7 >F ¥ i3, 725 Python DN— a Y OMEORE L EIT2HF 22 —F7 4 V7 4
T3 AZV T (FRiFa~y 74 V) TRED Python D=2 a YOFEE G2 605 &, MBEZFR
EL, ZON—Va v EEFTLET,

BRIEE PATH ICK B HELE ST, TD T YF vid Python O—F@EIHmAN—Da v, FELBRLE
T CZOFYF RIS RATLATIALRRBDINDDBL—HFITLDA VAL —a D EEREL. £ HL
{AVRAP=—NLENBED B EFEDONN—Va v BEBRELET,

FUF X DI Y PFIIADMAERT PEP 397 I2H D FF,

4.8.1 &I

ARV RSA VD SEHTS
N—Yav 3.6 TEH

System-wide installations of Python 3.3 and later will put the launcher on your PATH. The launcher is
compatible with all available versions of Python, so it does not matter which version is installed. To

check that the launcher is available, execute the following command in Command Prompt:

o ]

A VA=V ENTWVEEHN—T 3 D Python DEENT 21X TT, BEECBIIKT IS TER
TL. EBiMOa<y 74 vgl8EEE L TER Python ET b TEXT,

If you have multiple versions of Python installed (e.g., 3.7 and 3.13) you will have noticed that Python
3.13 was started - to launch Python 3.7, try the command:

[py -3.7

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

68 % 4 & Windows T Python Zf£E5
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[py -2

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

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

operable program or batch file.

The command:

[py --list

displays the currently installed version(s) of Python.

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

{RABIRIE (Virtual environments)
N— a v 3.5 THEM.

(FRHES £ 75V D venv EY 2 — DA EY —)L virtualenv TEo 7)) IREESRED 7 27 7 1 7 IREET
Python OBHRIIIZAN—Y a Y ZIBERTIII U F v ZEFHT 2L, SV F X370 —nNLigf v 2 7FSY XT
372 FORBIBEDODDEFITLET, ZFB—rULRIES DA Y X T VY XEETT 51203, (AEREOBIE
PEIET 20, EREARMNCT B — L7 Python N—Y a2 Y RIEEL TL X0,
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AOVT D 5EST S

T A MH®D Python 2271V 7 hEERLEL & 5, hello.py EWVWIHATTUTONED 7 7 A M EIER LT
ZEw

#! python
import sys
sys.stdout.write("hello from Python /s\n" 7 (sys.version,))

hello.py DFET S 74 L7 VT, Taa~vy FZETLTILZE W

{py hello.py }

A YA ML ENTWVWBEHOD Python 2.x D= a YHEEDRFRREIND XTI TS, T, 1T7HZMTD
EOWEFELTATL IV

[#! python3 }

a< Y FEHEETT 2, SEEZEHRO Python 3.x DEHRAFRENSIZTTT, ZhETODa<vr o4
Yol FERRIC. KDHIDPVAN—T a VEMiTRIEE TSI HTEF T, Python 3.7 84 YA P —1EH
TWAHA. RAIDOIT%E #! python3.7 ICEEFT 2L, 3.7 D=V a YIFRPRRINZ1ETTT,

AR Y FROOFTH L EIEER D, BA11H D072 "python” 134 Y X =1 EHNTW3S Python2.x
DEHN—=2a v ZRHAT2 I CHERELTLEE N, ZHUIERGF A . python 23 —HYIZ Python 2
%163 Unix L OHEHHDO DT,

771 IVOBEERIHSEET S

A4 YA P=RFIZ, T ¥ F ¥id Python 7 7 AL ($72bD5 .py, .pyw, .pyc 7 7 A V) WBHEAT S 7zid
TTT, ZODH,. TNHD7 74 0% Windows DL AT 0 =53 —TXINIZ Vv 7 LEEEI VF %
Kb, ETHRNZO LR UHKEEZE> TR 7 ) T RO INEN—T a VEIEETES XKD
EEa

ZDZ I X BZEELFRUZ. BH—D 7 ¥ F ¥ DEHETONEIC & o TEEBD Python N— a Y ZRIKHCY
A—PFTEBZZLTY,

4.8.2 > x/\> (shebang) 17

A7 VT M7 7 ANVDEFEDITH #! TIHE > TV BEHAEIE. ZDITIE> = N (shebang) 7& LTHIS L
TWVWET, Linux fthtd Unix £ OSIZ 25 L fTeded e R-—PLTWVWELD, ZNOLDT AT LT
., A7 VIO LS REFTENDZERT DL EbNE T, Windows @ Python 7 ¥ F v i,
Windows @ Python 227V 7 M DR UKREZHHATE2 X511l LoflTidzh s DEED AR =

LTWVWET,

Python 227V 7 b D 2 N2 1T% Unix-Windows B TBMRAIEEICT 272D, ZDF vy F ik, £DA v &
TYVRBMMEONZDEIRET 27-DDOKRED I a<v Y FEPR—-—PLTVET, ¥ R-rXh3REa
<Y RIZEUTOLDLHH £5:

70 % 4 & Windows T Python Zf£E5
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e /usr/bin/env

/usr/bin/python
e /usr/local/bin/python
e python

BRI, B LRAZV b0 1{TED

[#! /usr/bin/python

The default Python or an active virtual environment 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. If a virtual

environment is active, the version will be ignored and the environment will be used.

N— =z ¥ 3.7 TEM: python 7 > F % D 3.7 22513, REIWZ 7-64” ZHF T 64-bit IRZZERTEZET, 5
W YA F—N=VaVBLDAY vy —N=V a7 —F77F %72} (BlZIX. /usr/bin/python3-64)
THETZ %7,

N—3a ¥ 311 TZEHE: 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.

N— a ¥ 3.13 TEHE: Virtual commands referencing python now prefer an active virtual environment
rather than searching PATH. This handles cases where the shebang specifies /usr/bin/env python3 but

python3.exe is not present in the active environment.

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 .INT 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).
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[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 T N\>{TD5|8

> 2 NVATTIE Python 4 Y2 77V ZIZIEINZBMOIBERET LI TEET, L RIE, 2y
TRHUTO X CEIPRTVWEELEL L S

[#! /usr/bin/python -v

Z DA, Python i -v A 7Y a U ETEETZTL &5

4.8.4 hRXAIAX

INl 771IIICEBNRETAX

ZYFXE 200 ini 77 A NEHRLIATELY, BANCE, BEOD2—F—-D7 7TV r—ay7—2&
74 L2 bV (%LOCALAPPDATAY, %¥7:1% $env:LocalAppData) @ py.ini &, Z>F ¥ &FUT 4172 b
VIZH2 py.ini TF, "V Y =V IROFVF % (DE D pyexe) & 'Windows’ fRDF ¥ F v (DFD
pyw.exe) X[FA—® .ini 77 A VEFHLET,

"application data” 74 L7 b U THEEINREIZ. FIT7 7 A VOMICH DLV EHRINET, 20D
72D, FUFXxDBHCH D ini T 7 ANNDEZIAAT VAP TERNZ—FIX, 72— VLR ini 7 7
ANVHNDa<x >y Pz LEE (override) TEX T,

F7#) LD Python N—3>DHRAEAIAX

EDN—Ya»D Python Z2a~xy FCHEHT 22 Z2EDL7-0. N—Ya VEffiFra<y FiZEadonsd
TEMHDET, N=YaVBHiTEAI Yy —AN—Va YFEESTHED, 7> a O UFF (V) b4
F=N=Ta VIEEFBEIUHETE T, EHIT, 7-327 ® 64" ZiBEL LT 32-bit H 2 W\WiE 64-bit D5
HDFEENERXNZ D EFRTEET,

7ot ZIE, #!python £ W5 & = NUATIEIN—Y a VEMi T2 BATEAD, #!python3 IIAXAY ¥y —N—T =
VEIEET BN a VEMiTEEARE T,

A Y FEIAN=Y a YEMiTBRO» LW, REZH PY_PYTHON Z&REL T, 77 4L FDN—
Ya BfiTEIRETEET, REZINTVRWVWEA, 774V MAIZ 73" T, ZOEBUTIE 737, 73.77,
73.7-327, 73.7-64” D XS RERDOMEE AT Y FIA VD BLIEETEE T, (7647 7> 3 »iX Python 3.7
DD > F » TLAEZ RN LITHERE LTI XV, )
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XA F == a VEMiFBRON SR VIEE, REZA PY_PYTHON{major} (Z 2T {major} & L& T
WEEINLBEDA S ¥ —N=Y a VEfiF) TRELTRERNN—Va v EEETLIENTEET, £5
WoleA 7 a YBROPSRFIUI. TV F v YA = FEAD Python XN—2 a Y &2FZELT, BD
WDoFeZDRAY v ==Y aYAFIAF=V V) —RADSEEHFODOEHHLET, RAEINTVWEDIIT
EHHFRAN, BEIZEZDAI ¥ ==V a VRATERODBRIZA VA =L L=V a IRk D FET,

64-bit Windows T, [F—® (major.minor) Python N—3 3 > ® 32-bit & 64-bit Dli /7 DEEH A > R

F = A ENTOWEEA, 64-bit N=T a YDIEIBFIEBEINE T, THUIT ¥ F v 5 32-bit & 64-bit D
EHELTHFERDIE T, 32-bit DT U F vid FEEXINTN—T a YMEHTIRET HAUR. 64-bit D Python
FEELTETLET, ZhUE, EONR—Ya VB PCIRA VA —LINTVWEDNDATT VF v DEE)
HPHRTE 20604 YA P =V ENLIEFRICBERZ KRS (0F D \RITA X =1 &7z Python &
Z ¥ F v D3 32-bit B 64-bit 2EHISL LB EV) K5I TH4OHTT, LKLz Bh, A7 aroD
7327, 764" 7 4 v JATIDEHELEHERTEZ T,

il

o BT 24 7Y a YARESNTVWARWEE, python B XU python2 2<% Y Fidf YA b= Sh
TWSEHD Python 2.x N— a Y EHH L. python3 2 ~< > KiZA4 YA M =L XN TV EEHD
Python 3.x ZffHL %3,

o python3.7 I< Y Fid, N—=Ya YHRRERIEESINTWELD, AT ary2Z2RLEEA,

o PY_PYTHON=3 D&, python B XU python3 2= > R diZA YA F— L INTWVWERHTOD
Python 3 ZffHL £3,

e PY_PYTHON=3.7-32 OG5, python 2v > RiX 32-bit fRD 3.7 Z{#HH L £ 325, python3 2~ K
A YA =L ENTVBERHOD Python ZHEALET (AP ¥ ==Y a YHPEEINTWS D,
PY_PYTHON iZ&< EEIhEHA, )

o PY_PYTHON=3 T PY_PYTHON3=3.7 O#{. python B XU python3 &5 563 3.7 AL ET

BRBZBICZ, AUHEEET Y F v DMES INI 77 AV THRT 22D TEE T, INI 7 7 £ DY
35t a X [defaults] ¥FHEH, F—RIEIBEEROF—405 PY_ L WHHHEHER 723Dk
FLTTYT (INI 7 7 A LDF —HIEFAF/NIXF2 KA LRNZ EICTHEREL LI V), BEZBOANEZ INI
77 ANTOIREEZ LEEXLET,

Il Z WX

o PY PYTHON=3.7 ¥ HETBZ2ld. INI 77 A LIS TFRBEaEN2 2 8 EMTT:

[defaults]
python=3.7

o PY_PYTHON=3 ¥ PY PYTHON3=3.7 ZFKE TSI Lid. INI 7 7 A LIC TP EETNZ Z L L EMTT:

[defaults]
python=3
python3=3.7
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4.8.5

©

b

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

testing and debugging.

4.8.6 Dry Run

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

4.8.7 Install on demand

If an environment variable PYLAUNCHER_ALLOW_INSTALL is set (to any value), and the requested Python
version is not installed but is available on the Microsoft Store, the launcher will attempt to install it.

This may require user interaction to complete, and you may need to run the command again.

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

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

The names of codes are as used in the sources, and are only for reference. There is no way to access or

resolve them apart from reading this page. Entries are listed in alphabetical order of names.
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%l

e A

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 EZ 21— ILDRE

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

._pth 7 7 ANBESDL B o7z %1, Windows Tl sys.path IZXDO XS ICHEXNET:

BANZZZOZY FUBEBMEREST, ZRIEALYFTFT4 L7 FPUZIBELTVWET,

Z DRIZ, PYTHONPATH BRIGEBMPHFET S & &, RIEZH THHIN TV XS5 IEBMENET,
Windows TIE FZ A4 ZE#AIF (C:\ &) e XAIF 272912, ZORBABICEENZ RADRXY]H L
FREIanrTRINEBRSRVEIZHERE LT XN,

BT ? 77V —3a»yDsRA” % HKEY_CURRENT_USER % HKEY_LOCAL_MACHINE DH D \
SOFTWARE\Python\PythonCore{version}\PythonPath D% 7% —¢ L TERTH I LN TEET,
PT7HF—ET 74V MEELTEIan Y TRYIGNZSALFHEFFOZ N TE, HL AR
sys.path IBIMENE T, (BFEDA YA +—F =13 FTXT HKLM L2 FIA LEwo T, HKCU &
WHIETT)

PYTHONHOME 2383 E XN TWAEE, Z4h "Python Home” ¥ L TRbONE T, ThLINDEE,
"Python Home” ZH#EFE T 5 7201C Python DFEITT7 7 A LD SZA0 6 ” HHIZ 7 4 7 (Lib\os.py
¥ 721X pythonXY.zip) BRI N FE F, Python home B3RO0 57255, 22050 D0DH 77 4
L2 bV (Lib, plat-win 72 ¥) 2% sys.path ICEBMENE T, RovoRkhroa, a7 eikd
Python path 1LY X b VIZEER X 17z PythonPath 2 LN FE T,

Python Home 2SR27 5 F, BREEZR PYTHONPATH DHEEINT. LIYZA MV Z Y FURRORS
RhotGa, BET 277 4L bORIMBFAINES (Fl: .\Lib;.\plat-win 72 &),

XA YDFEITT7 7 ANV ERIUGFHL—D2 DT 4 L2 b VIZ pyvenv.cfg 23D 255, LT DEL - =471
MEHENET:

PYTHONHOME HEREINTE ST, home D A DIE. home HEEDEEX L DFETT 7 L b
LHEET 2D TR ZORAEFNET,
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MReLTIH%2D%T:

o python.exe 2 ZHNLSD Python T4 L7 b VIZH D exe 77 ANVEFE[TLILLE (A VA=
ENTWBIHAETD PChuild 2 HEHEFITEINTWBHAETD) core path SFHXAN, LA MR
D core path IIERINF T, 2RO L P2+ U D "application paths” IZEICFHARAENE T,

o Python 2D .exe 7 7 AV (DT 14 L7 F VITFET 28565, COM HHTHAAEN L HER
E)ITHRR P ENTWSHEE, "Python Home” IZHEEZINF. LI A MV IZH S core path H3F|H
ENET, FNLHDL IR U D Yapplication paths” IZHICHAAENE T,

o Python 23Z® home ZHOFo5NT. LIZXFVDEDLRVEE (ZHUITWLDHhDETHBE2 LK
A YA ML=y arvty b7y TOHEINT exe). NRAERNEDT 7 4L k& U THI SR 2
bIET,

HED7 7V 7 — a YREHYIC Python 232 KL LZWEEIZIE, UTOME (DWFhh 72131 E
B)WXEDELPDA VA ML= a v b DEEEMITIZ N TEET

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.

o If you are loading python3.d11 or python37.d11 in your own executable, explicitly set PyConfig.

module_search_paths before Py_InitializeFromConfig().

e HHEODO7 7V — a3 y» 5 python.exe % EIT 2 H{IC. PYTHONPATH %27 V7 L7zh EFHZEL,
PYTHONHOME %2+t v M LTLZE 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.)

INBETATLTIA RITA VA= NENTT 7 AND, BR=DT7 TV — a ViINy FLENj-FE1E
FAT77V0aA—IBELBRVEISICLET, IhE LRINWEDRZDOT7 TV r—2a ryoa—Hid fil
PLLMEZINZ 20 LT ERA, LTHELLERIORENIHETT, 1EF0PDDDIEL I A MY HNDIFE
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—Yay 36 TAHE: Add pythonXX.zip as a potential landmark when directly adjacent to the

executable.

N—= a v 3.6 TIEHSE: 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.
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4.10 EMDEZ a—JL

Python 3277 v b7 4 —2H#EHIEL TOETH, Windows IZLRWLI=—VRERED H D 7,
FEHES 4 TS5 Y e HERD T4 TF VDM H T, BODPDET 2—Lb, FIVoBEHERHS DD A=RY
B ET,

Windows [EH DEHEE Y 2 — ) LiE, mswin-specific-services IZEPNTWE T,

4.10.1 PyWin32
Mark Hammond 12 & - TBIFE X7z PyWin32 €2 2 — L&, #A 7 Windows EHOY K-+ %253 %E
Ta—HTT, TOEYa—MIUTOLI-FT 4 VT4 ZBATVET:

o Component Object Model (COM)

« Win32 API MO L

e« LYZNY

o ARV IR

o Microsoft Foundation Classes (MFC) 2—#—A4 & —7 = f X

PythonWin & PyWin32 2L TWw3%, > 7LD MFC 77V —>a > T3, ZHUIEL ML VDT
Ny HEREL, HAAARRER IDE TT,

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> N1 T3
CPython ZHATa Y AL LIWEE, BRIICTAREZLE V-2 ZEBT 52T, &HVIV—2R
DY =25 FiL\W Frov 770 22Xy —-RTEET,

YV — AW Y —iZi& Microsoft Visual Studio TOENL KDY YV a—ary7Zyfreradcr v 7740
BENTOVT, ZOHBAAD Python VU —RIZfibTWd a2 %4 5TF, ZHbH 7 7 A 0iE PCbuild
TALZMVRZHD £,

L R a2 oW TO— N E#RIZ. PCbuild/readme.txt IZH D T3,

PLIRE Y 2 — DWW T, building-on-windows ZZHB LTL 723 W,

412 [IDDT Sy T +— L

Python OMFHIRFEREOHFT, BEICHYR—-FEINTOREODPDT Ty b 74— L0 (2 —F —HHEH
DIRRDZDIT) HR—= P ENLRLBRoTVET, IRTOYVR=FEINRNT Ty 74— AICDOWTDFE
flld PEP 11 25 = v 7 LTLEE W,

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

AVNRANBEAA VA= RRBINTVWE T Ty b7 3 — 2O TOFEMZIERIE Python for
Windows ZZHR L TL7Z& W,
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ZE

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.
AVAP=NZITI VWL DDLDEDBFIZAD T

e A Python 3.13 folder in your Applications folder. In here you find IDLE, the development
environment that is a standard part of official Python distributions; and Python Launcher, which

handles double-clicking Python scripts from the Finder.

e A framework /Library/Frameworks/Python.framework, which includes the Python executable
and libraries. The installer adds this location to your shell path. To uninstall Python, you can

remove these three things. A symlink to the Python executable is placed in /usr/local/bin/.

AM:  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.

b LMD Unix 77 v + 7 4 — 24T Python ZHWEN TV 255121 Unix & =425 D Python 227V
TIFOETZOVWTOHizHlrZ BT ITDOLET,

5.1.1 Python XV U7 FDRITHE

Your best way to get started with Python on macOS is through the IDLE integrated development

environment; see section /DFE 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).

R—IFNMBALZ Y T M EFETT B2 /usr/local/bin Y 2 LD NRRAWZEENTWB Z L 2R L T
&N,

Finder 26227V 7+ 2FTT2DITE 2 DDERDH D $3:
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 GUI TRI VT +&#E1T

HWAN—Y 3 > ® Python 121, KZEMFTEI»RVE VIRV macOS DRERH D £5: Aqua V4 >~ Fv
Tx=Tr b bETE BlOFVHET 2L GUI 2Fi0) 7027 L3RR HIETIEITT 2 BEH
HVET, ZOEI5R2AZ VY TP EFEITT B121E python TlE7% { pythonw o TL 72X,

Python 3.9 TiZ. python ¥ pythonw D ¥ H 5 THHX F I,

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 QA1067 for details.

For more information on installation Python packages, see section JBID Python INY T —2 DA > R
~—JL.
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5.2 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 .EM® Python Ny 7r—2DA1 VX =)L

This section has moved to the Python Packaging User Guide.

5.4 GUI Programming

Python T Mac £ GUI 7 7V 7 — a YR UL RT3 HERNLD0HD X5,

PyObjiC & Mac OEFHDOFHFEIEBETH 5 Apple @ Objective-C/Cocoa 7 L — LYV — 27D Python XA
YT 4 ¥ TT, PyObjC OIE#RIE hitps://pypi.org/project /pyobje/ & D £3,

Python %@ GUI Y —F v ME, ZBRA T Ty P74 =20 Tk V—F v b (https://www.tcl.tk) b
IR XNz tkinter T3, Tk @ Aqua A 7 4 78— 3 >3 Apple 25 macOS &Y FILLTED,
BT N— a2 VI hitps://www.activestate.com 2H XV B —RFRBIXUA YA =L TEET; ¥V —
AMBENLFTEIEHTEETY,

A number of alternative macOS GUI toolkits are available:
e PySide: Official Python bindings to the Qt GUI toolkit.
e 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 Distributing Python Applications

A range of tools exist for converting your Python code into a standalone distributable application:
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.
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5.6 DYV —2X

The Pythonmac-SIG mailing list is an excellent support resource for Python users and developers on the
Mag:

https://www.python.org/community /sigs/current /pythonmac-sig

%I oY Y — 2% MacPython wiki T3

https://wiki.python.org/moin/MacPython
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USING PYTHON ON 10S

Authors
Russell Keith-Magee (2024-03)

Python on iOS is unlike Python on desktop platforms. On a desktop platform, Python is generally
installed as a system resource that can be used by any user of that computer. Users then interact with
Python by running a python executable and entering commands at an interactive prompt, or by running

a Python script.

On iOS, there is no concept of installing as a system resource. The only unit of software distribution is
an "app”. There is also no console where you could run a python executable, or interact with a Python
REPL.

As a result, the only way you can use Python on iOS is in embedded mode - that is, by writing a native
iOS application, and embedding a Python interpreter using 1ibPython, and invoking Python code using
the Python embedding API. The full Python interpreter, the standard library, and all your Python code
is then packaged as a standalone bundle that can be distributed via the iOS App Store.

If you're looking to experiment for the first time with writing an iOS app in Python, projects such as
BeeWare and Kivy will provide a much more approachable user experience. These projects manage the
complexities associated with getting an iOS project running, so you only need to deal with the Python

code itself.

6.1 Python at runtime on iOS

6.1.1 Platform identification
When executing on iOS, sys.platform will report as ios. This value will be returned on an iPhone or
iPad, regardless of whether the app is running on the simulator or a physical device.

Information about the specific runtime environment, including the iOS version, device model, and
whether the device is a simulator, can be obtained using platform.ios_ver(). platform.system()

will report i0S or iPad0S, depending on the device.

os.uname () reports kernel-level details; it will report a name of Darwin.
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6.1.2 Standard library availability

The Python standard library has some notable omissions and restrictions on i0S. See the API availability

guide for iOS for details.

6.1.3 Binary extension modules

One notable difference about iOS as a platform is that App Store distribution imposes hard requirements
on the packaging of an application. One of these requirements governs how binary extension modules

are distributed.

The iOS App Store requires that all binary modules in an iOS app must be dynamic libraries, contained
in a framework with appropriate metadata, stored in the Frameworks folder of the packaged app. There
can be only a single binary per framework, and there can be no executable binary material outside the

Frameworks folder.

This conflicts with the usual Python approach for distributing binaries, which allows a binary extension
module to be loaded from any location on sys.path. To ensure compliance with App Store policies,
an 1i0S project must post-process any Python packages, converting .so binary modules into individual
standalone frameworks with appropriate metadata and signing. For details on how to perform this

post-processing, see the guide for adding Python to your project.

To help Python discover binaries in their new location, the original .so file on sys.path is replaced with
a .fwork file. This file is a text file containing the location of the framework binary, relative to the app
bundle. To allow the framework to resolve back to the original location, the framework must contain a

.origin file that contains the location of the .fwork file, relative to the app bundle.

For example, consider the case of an import from foo.bar import _whiz, where _whiz is implemented
with the binary module sources/foo/bar/_whiz.abi3.so, with sources being the location registered
on sys.path, relative to the application bundle. This module must be distributed as Frameworks/foo.
bar._whiz.framework/foo.bar._whiz (creating the framework name from the full import path of the
module), with an Info.plist file in the .framework directory identifying the binary as a framework.
The foo.bar._whiz module would be represented in the original location with a sources/foo/bar/
_whiz.abi3.fwork marker file, containing the path Frameworks/foo.bar._whiz/foo.bar._whiz. The
framework would also contain Frameworks/foo.bar._whiz.framework/foo.bar._whiz.origin, con-

taining the path to the .fwork file.

When running on iOS, the Python interpreter will install an AppleFrameworkLoader that is able to read
and import .fwork files. Once imported, the __file__ attribute of the binary module will report as the
location of the .fwork file. However, the ModuleSpec for the loaded module will report the origin as

the location of the binary in the framework folder.
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6.1.4 Compiler stub binaries

Xcode doesn’t expose explicit compilers for i0S; instead, it uses an xcrun script that resolves to a full
compiler path (e.g., xcrun --sdk iphoneos clang to get the clang for an iPhone device). However,

using this script poses two problems:

e The output of xcrun includes paths that are machine specific, resulting in a sysconfig module that

cannot be shared between users; and

o It results in CC/CPP/LD/AR definitions that include spaces. There is a lot of C ecosystem tooling
that assumes that you can split a command line at the first space to get the path to the compiler

executable; this isn’t the case when using xcrun.

To avoid these problems, Python provided stubs for these tools. These stubs are shell script wrappers
around the underingly xcrun tools, distributed in a bin folder distributed alongside the compiled iOS
framework. These scripts are relocatable, and will always resolve to the appropriate local system paths.
By including these scripts in the bin folder that accompanies a framework, the contents of the sysconfig
module becomes useful for end-users to compile their own modules. When compiling third-party Python

modules for iOS, you should ensure these stub binaries are on your path.

6.2 Installing Python on iOS

6.2.1 Tools for building iOS apps

Building for iOS requires the use of Apple’s Xcode tooling. It is strongly recommended that you use
the most recent stable release of Xcode. This will require the use of the most (or second-most) recently
released macOS version, as Apple does not maintain Xcode for older macOS versions. The Xcode

Command Line Tools are not sufficient for iOS development; you need a full Xcode install.

If you want to run your code on the iOS simulator, you’ll also need to install an iOS Simulator Platform.
You should be prompted to select an i0OS Simulator Platform when you first run Xcode. Alternatively,

you can add an iOS Simulator Platform by selecting from the Platforms tab of the Xcode Settings panel.

6.2.2 Adding Python to an iOS project

Python can be added to any iOS project, using either Swift or Objective C. The following examples will
use Objective C; if you are using Swift, you may find a library like PythonKit to be helpful.

To add Python to an iOS Xcode project:

1. Build or obtain a Python XCFramework. See the instructions in iOS/README.rst (in the CPython
source distribution) for details on how to build a Python XCFramework. At a minimum, you will
need a build that supports arm64-apple-ios, plus one of either arm64-apple-ios-simulator or

x86_64-apple-ios-simulator.
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. Drag the XCframework into your iOS project. In the following instructions, we’ll assume you’ve

dropped the XCframework into the root of your project; however, you can use any other location

that you want by adjusting paths as needed.

. Drag the i0S/Resources/dylib-Info-template.plist file into your project, and ensure it is

associated with the app target.

. Add your application code as a folder in your Xcode project. In the following instructions, we’ll

assume that your user code is in a folder named app in the root of your project; you can use any
other location by adjusting paths as needed. Ensure that this folder is associated with your app

target.

. Select the app target by selecting the root node of your Xcode project, then the target name in

the sidebar that appears.

. In the ”"General” settings, under "Frameworks, Libraries and Embedded Content”, add Python.

xcframework, with "Embed & Sign” selected.

. In the ”"Build Settings” tab, modify the following:

e Build Options

— User Script Sandboxing: No

— Enable Testability: Yes
e Search Paths

— Framework Search Paths: $(PROJECT_DIR)

— Header Search Paths: "$(BUILT_PRODUCTS_DIR)/Python.framework/Headers"
e Apple Clang - Warnings - All languages

— Quoted Include In Framework Header: No

8. Add a build step that copies the Python standard library into your app. In the "Build Phases”

tab, add a new "Run Script” build step before the "Embed Frameworks” step, but after the ”Copy
Bundle Resources” step. Name the step ”Install Target Specific Python Standard Library”, disable

the "Based on dependency analysis” checkbox, and set the script content to:

set -e

mkdir -p "$CODESIGNING_FOLDER_PATH/python/lib"
if [ "$EFFECTIVE_PLATFORM_NAME" = "-iphonesimulator" ]; then

echo "Installing Python modules for i0S Simulator"

rsync -au --delete "$PROJECT_DIR/Python.xcframework/ios-arm64_x86_64-simulator/lib/"
—"$CODESIGNING_FOLDER_PATH/python/lib/"
else

echo "Installing Python modules for i0S Device"

rsync -au --delete "$PROJECT_DIR/Python.xcframework/ios-arm64/1ib/" "$CODESIGNING_
—FOLDER_PATH/python/1ib/"
fi
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Note that the name of the simulator "slice” in the XCframework may be different, depending the

CPU architectures your XCFramework supports.

9. Add a second build step that processes the binary extension modules in the standard library into
"Framework” format. Add a "Run Script” build step directly after the one you added in step 8,
named "Prepare Python Binary Modules”. It should also have "Based on dependency analysis”
unchecked, with the following script content:

r 2
set -e
install_dylib () {
INSTALL_BASE=$1
FULL_EXT=$2
# The name of the extension file
EXT=$ (basename "$FULL_EXT")
# The location of the extension file, relative to the bundle
RELATIVE_EXT=${FULL_EXT#$CODESIGNING_FOLDER_PATH/}
# The path to the extension file, relative to the install base
PYTHON_EXT=${RELATIVE_EXT/$INSTALL_BASE/}
# The full dotted mame of the extension module, constructed from the file path.
FULL_MODULE_NAME=$(echo $PYTHON _EXT | cut -4 "." -f 1 | tr "/" ".");
# A bundle tdentifier; not actually used, but required by Xcode framework packaging
FRAMEWORK_BUNDLE_ID=$(echo $PRODUCT_BUNDLE_IDENTIFIER.$FULL_MODULE_NAME | tr "_" "-")
# The name of the framework folder.
FRAMEWORK_FOLDER="Frameworks/$FULL_MODULE_NAME.framework"
# If the framework folder doesn't exist, create it.
if [ ! -d "$CODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER" ]; then
echo "Creating framework for $RELATIVE_EXT"
mkdir -p "$CODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER"
cp "$CODESIGNING_FOLDER_PATH/dylib-Info-template.plist" "$CODESIGNING_FOLDER_
—PATH/$FRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleExecutable -string "$FULL_MODULE_NAME" "$CODESIGNING_
—FOLDER_PATH/$FRAMEWORK_FOLDER/Info.plist"
plutil -replace CFBundleldentifier -string "$FRAMEWORK_BUNDLE_ID" "$CODESIGNING_
—FOLDER_PATH/$FRAMEWORK_FOLDER/Info.plist"
fi
echo "Installing binary for $FRAMEWORK_FOLDER/$FULL_MODULE_NAME"
mv "$FULL_EXT" "$CODESIGNING_ FOLDER_PATH/$FRAMEWORK_FOLDER/$FULL_MODULE_NAME"
# Create a placeholder .fwork file where the .so was
echo "$FRAMEWORK_FOLDER/$FULL_MODULE_NAME" > ${FULL_EXT%.so}.fwork
# Create a back reference to the .so file location in the framework
echo "${RELATIVE_EXTY%.so}.fwork" > "$CODESIGNING_FOLDER_PATH/$FRAMEWORK_FOLDER/$FULL_
—MODULE_NAME.origin"
3
PYTHON_VER=$(1s -1 "$CODESIGNING_FOLDER_PATH/python/1ib")
echo "Install Python $PYTHON_VER standard library extension modules..."
find "$CODESIGNING_FOLDER_PATH/python/lib/$PYTHON_VER/lib-dynload" -name "*.so" | while,
—read FULL_EXT; do
(RDR=D1ZHiL)
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(RIDR=I D5 DREE)
install_dylib python/lib/$PYTHON_ VER/lib-dynload/ "$FULL_EXT"

done

# Clean up dylidb template
rm -f "$CODESIGNING_FOLDER_PATH/dylib-Info-template.plist"

echo "Signing frameworks as $EXPANDED_CODE_SIGN_IDENTITY_NAME ($EXPANDED_CODE_SIGN_
—IDENTITY)..."

find "$CODESIGNING_FOLDER_PATH/Frameworks" -name "*.framework" -exec /usr/bin/codesign -
—-force --sign "$EXPANDED_CODE_SIGN_IDENTITY" OTHER_CODE_SIGN_FLAGS:-} -o runtime --
—timestamp=none --preserve-metadata=identifier,entitlements,flags --generate-
—entitlement-der "{}" \;

10. Add Objective C code to initialize and use a Python interpreter in embedded mode. You should

ensure that:
e UTF-8 mode is enabled;
e Buffered stdio is disabled,
e Writing bytecode is disabled;
o Signal handlers are enabled;

o PYTHONHOME for the interpreter is configured to point at the python subfolder of your app’s
bundle; and

e The PYTHONPATH for the interpreter includes:
— the python/1ib/python3.X subfolder of your app’s bundle,
— the python/1lib/python3.X/1lib-dynload subfolder of your app’s bundle, and
— the app subfolder of your app’s bundle

Your app’s bundle location can be determined using [[NSBundle mainBundle] resourcePath].

Steps 8, 9 and 10 of these instructions assume that you have a single folder of pure Python application

code, named app. If you have third-party binary modules in your app, some additional steps will be

required:

¢ You need to ensure that any folders containing third-party binaries are either associated with the

app target, or copied in as part of step 8. Step 8 should also purge any binaries that are not
appropriate for the platform a specific build is targetting (i.e., delete any device binaries if you're

building app app targeting the simulator).

Any folders that contain third-party binaries must be processed into framework form by step
9. The invocation of install_dylib that processes the lib-dynload folder can be copied and
adapted for this purpose.

If you're using a separate folder for third-party packages, ensure that folder is included as part of

the PYTHONPATH configuration in step 10.
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Str A7V 2 POBAEBEENTELZ 7740 F 7Y =7 MTOWTIE, text file bBRLTLZE 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.
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callable

("4 Fa—F) Python ®Y —2a— K& Python 7025 4® CPython £ ¥ &% 7)) X DNEERE
THBINA FPA— ANy RANVEINET, N Fa—Fid .pyc 774V F vy adh, AL
77 AN EHRETEINZ L 2R EDERCRDET (V—RIA—=F2HNL ba—FANOHED
AYRAVIERENET), O " HEFEE (intermediate language)” 1%, & & DA b+ a2 — Rizxf
JE3 BHEMEEE RITT 2 RETSY TEFTA22 VWA ET, BEEAFELE LT, N4 ha— RIZER
% Python {RME~> VRBITHIET 2 Z &%, Python VUV —ABTRETH 3 Z e 3TV E
A

N ba—Foma—EiZ dis EYa2a— L I ET,

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)

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

__call__Q method is also a callable.

callback

32
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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.

94

18 A & FA5E


https://peps.python.org/pep-0343/

Python Setup and Usage, 'J'J—X 3.13.0ab

context variable
(A THFRAMER) a2V TF A MKFL TRRBELZFOLER, ZHUd. H2EBDELNE L2 DFAT
ALy FTEED{FLIAL Yy FEB—ANLZA L =B TVWET, LrLary7FAPERTE 12
DETAL Y FIZWL DDAy TF A MDD, ar 7 xR PE-D T RIS IR 2 2
7 DEDBIFTT, contextvars SR L T Z X,

contiguous
(B2, 8ft) Ny 7 7 DSEEEIC C-&E#t £721% Fortran 8t THRGEIC. £D Ny 7 7 8K LT
W3 EHBREET, TaXmmNy 7 713 C @i TH D Fortran #fHTT, —KITOEFITIE, ZDE
RIHT XY LTHET 2 X5 REEIN, BRFERLarSMMEVEI TJEF T ET, 2X
LD C-H#fRLEATIE, XEY 7 FLREICERZ K S BRICEBREDOIRZFORBRINCED 5 DITH L,
Fortran ##i /2 ALY TIZRA) DR A FHIRAINCEN & £ 7,

Jl—F>
(Aan—=F) ar—F @I I7N—FrDED ~RNZEXTT, 701 —F IZ@RD SN
POAD. Blokd s MiSroHE T, aL—F U ICFZL ORkL RHIS»H A, 15, BT
B5ZEMWTEET, 2L —F I async def X TEETEET, PEP 492 2B L TLZ& W0,

coroutine function
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CPython
python.org THAMA XN TWS, Python v 7o 3 v I FiEOEMENLEETT, "CPython” 2\ 5
BZEIX, ZDR¥E%E Jython % IronPython ¥\ o 72D EH ¥ XBI$ 2 RENHE ZHEICHH SR
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decorator
(Fav—%) HloEEEIR T T, @, ewrapper WX THBZLH L L CHEASNES, 7aL—
2 DO—f& 72 FFFZ. classmethod() ¥ staticmethod() T,

FaAL—RDFREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRNICFE LD DT

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUHERD 2 ZRCBFIELETH. HEDEDNERA, 7L —RIZOWTHLIZ, BIBER B
FL IVIREE DFFa XY bEBRLTIIZE 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
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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.

FTRZVTEDAY v FIZB L TOFEMNIZE. descriptors % Descriptor How To Guide 2[R L TL 72
XV,

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
(FEENEKED) iterable NORTH 2 WE—EHOERZLH L T, ZORRDN 52 SHEZIR S 2 %
7 W EEFTT, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfHn *x 2
XM BEEEE AR L 3, comprehensions 2SR L TL 72X W,

dictionary view
(F¥#H L 2—) dict.keys(). dict.values(). dict.items() 25RT A7V =7 +TT, HHEDIEH
DEFZE 2 — 2R L ET, bbb, HENLEINL b2 — B ZNERMLET, HEL 21—
ZERAIICTERR Y A MICT 211X list (dictview) R L TL 22X W, dict-views S L TL
7ZEW,

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 )
2TV MHPELVA VR =T 2 —R&FoTWADERETZDICA TV 27 FORE RV
0275V ARANTT, b, BCA 7Y 227 FDXY v RRBUEASIRZN D fibhizb
LEF, (7ELDXSICRAT, 7TEADESIBITE, FRRETEATHS,)) AV E—Tx—2
PRIDEHRTZ LT, EFLFHFAvENa—FiE. BVE—T7 4 v 7 REE2HF L CERImMES
MLEXEET, v 7XL Y7 type() % isinstance() ICXBHEXEITE T, (7z7ZL. Xy
IRAVY Tk MREEV SR THET2ZdTEET, ) 2ofb b, MAIMIC hasattr ()
ER FAFP 7uZ'2 27 %HMELET,

EAFP
BRI Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥— 7 4 — Dk
AN OWETF, Z@ Python TIALfbhTWwda—74 Y FTAXALTIE, BEFENEF R
WDFIET 2 HDEMREL. ZDRED > TWRGEIHINEMIEL £F. ZOBRTTFRIETS
a—F 4 YRR N, try XB L except XD XADHLZDPRETT, ZDT7=v >
F. COLIRBHETEILIMMONTWS LBYL AR AL MIBNZSDTT,

expression

(R) IroEriHiizhsd, —FrFHDORML (a piece of syntax) TF, Wz 22, XV 7
Fob, &Hil BT 7R HETFPEBECHE LAY, HERTAOBEROMAENRTT, ho%<
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Sin L EW, Python TREFHEOETOMBERLRE VI DI TED Y £H A, while DX ST,
KELTMEARN L HHDFF, AABKTIIRLIXTT,

extension module

f-string

(fEBREY 2 —) C % C++ TELNZEY 2 —/L T, Python ® C API #FIfi L T Python 27
Ra—F—a—FeRhEDhLET,

£ R B MRSV STFAN Y T T UE Vostring” 2 RREA. ZAUE 74— v FIEATAIY
T IV OREFEIEDOELI TS, PEP 498 3L TL X\,

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.

T7ANF T2 MFEBRE 3SEE DT T A0 N1FU—=T71)L. Ny T77E0/= NA
FT)=T7A4)l, LT TFALT 7ML TT, A VR =724 AlF i0o EY 22—V TEHEINTL
ET, 77 ANATI 20 M EIEIIEENL AL open() BIEEMES Z ¥ T,

file-like object

file object ¥ [FAIFETT,

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.

T7ANTATLDIYA—T 4 Y TlE, TRTH 128 N4 PUTRERKTa—FEN3 2 ehn
RAFXNBLTWEBDERA F77ANTVATLDIY A—F 4 VP TIUABRIAE SN D - 250G
1. API B2 UnicodeError ZEH T2 03H 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.

(774 R) AV R=PENTVDEY 2—VD loader DFEREFITTE24A 727 bTT,

Python 3.3 BT 2 D 7 7 £ Y X935 D ¥3, sys.meta_path THHINZ meta path finder
¢ . sys.path_hooks T N3 path entry finder TS,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,
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floor division
(U D & CRRE) —FaWEBRICU D 15 T2 BEERRE, YD TREHEE I // T3, HlRIE 11
/] 40F 227D, TR ENFMNCFE NG BOBEDORAETIX 2.75 AV IR-oTE T, (-11) // 4
& -2.75 Z INEVWAIC A S GRIFE: BOERARADADZITS) DT -3 127425 L IHERELTK
72ZW, PEP 238 2B LT EX W,

3k
(BE%) PEORH LANCEZ RS —E oD Z T3, BRICIZ 0 U LD 318 213 2 e hHkRET,
FEEDOEITRHI T Bz RS2 ek E 5, R5IE. AV v R, function ZBL T E W,

function annotation
(B 7 /77— aYy) DT X—=ZRDED annotation TT,

BT 77— ayid, @R EEYF oDifEbhET: AR ZoOBEZE 2 2D int BD5|
Breiis L s, 7 int MORDEEZFO LRSI ATVE T,

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

return a + b

BT /) 7—3 a v OXER function O TSI TVWE T,

HEBED AN H % variable annotation, PEP 484, #ZML T XV, /2, 7/ 57— a v &F|
HA3T2XRAN 75275 4 2% LT annotations-howto 3SR L TL 72X W,

__ future___
A future statement, from __future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when
it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(IR=yavryay) ZNLIBEEDNS Z L DRV E Y RFRT 20U TY, Python ik, S
vy b, ERSEEBE UBEST 2RI R—YaL 7 & effio ThHR=—YaL s> aryzifung
Fo AN=YalLr7&Fgc B a—NEoTHRIETEE T,

JIxrlb—%
(¥ =2V —2&) generator iterator ZiRFBIT S, @EHDBBIIUTVE T2, yield REHOHRT
B D %9, yield d, for »—FTHAHATELD. next() BITHEEZ 1 DFOWMOH LD TE
5. EHOWM O ZAEKT 2 DIHHE LT,

WIS 22— ZBBERLE I RICL->TR PxRL—FATL—&% 2HT58»7HD %
T BMSNEERPHSNTRWEE, RO B2 AL £,

generator iterator
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(= =&AL TL—=24&) generator B THEREINZ A TV =27 +TT,

yield D7 NAATFEATIREE (RAMTABSARLED try X2 ED) L T, WHEIZ—FIvicH
Miahgs, SxRL—FATL—F PFEHINZ L, T LMEZIT L £5 (B8 OB ET
D7 TITHT LWIREED HBHAR S 2 D & MR T ),

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=AV v 7B BB LR C#E2 5 2 BEBE D SRS M o BT, MU LKIcY
DEEZHNDEPET 4 Ay F7NALTY AL I DRESINE T,

single dispatch, functools.singledispatch() 72 L —&, PEP 443 2L T Z X0,

generic type A

type that can be parameterized; typically a container class such as list 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.

global interpreter lock ZZBIRL TL I2E W,

global interpreter lock

(=2t & FY Ry ) CPython £ XV XBFHLTWS, —EIZ Python @ /N1
FO—F 273220y RE—2FEFTHE I 2HHET2AMATT, ZhICED (dict &Y
DEERMARALEEZETL) A7V 22 N EFADBRKT 7+ 2120 L TRBRMICERITR 5 DT,
CPython OFEENRS VY INIRDET, A VX TVXERERY 75528 T, wAF T aty¥=
UL ZUMHILD TR M e FIEHZIT, 4 VR T REMHHICILF ALy RFILTE 2 X512k D
E

7272 L. BEED 2 W0IEANED WL D DIIRE Y 2 —iE, Efie Ny ¥ 238 R C O E O E WL
3 5e %2 GIL 2T 2 X5 ICREFEINTVET, £z, /O WA F 255 GIL 13 IRk
INET,

BEW? HHRRALF ALy FB” LA v 27V 2 (HSh 2 7 -2 2flirvhETr Yy 75 %)
DRI NE LI, —BIRS 70T aty FDBED AT =<V APENP 572D TR L £
ATULVe ZORT7 4 —< Y AOMEERRRL L5328, FEN X DEMICHR DRI R - 38N
TEHELEZOLNTVET,

hash-based pyc

(N ¥ aR—=R pyc 7 7 A) IESHEHEIT 27012, MIGT 2 Y —R 7 7 4 VO RMKEHRZIT
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BNy Y2l FHT 2N, P2 —-FDF v v 2774 TF, pycinvalidation ZZH L TK
7ZEW,

hashable
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 T aRERA T 27 PRAFFEDOXF —REEDA N L TR ET, FHEPEEDT— &2ME
BHNETA Y > affzfio T2 75T,

Python O A I 2 =X TNV RMHABAALA TSI 27 NI, IEEAEB Y Y 2R[RETT, (VR FHED
E97R) I2a—&RITNRAYTFENY T2 RARETT, (Z IR frozenset DL S72) 4 I2—&7
NiaAYTHE. BRPINY Y aFRETH I L EDANY Y aA[RETT, T—F—FERDI TADA ¥
ARVATHBEESRATI 22 MEFT AL b Ty & 2 AHETT, ZR6EET (HEERNT)
FEBFEFRIEIEEMTH D, Ny > 2afElF idO) L EsNET,

IDLE
Python Ofi&ERFEEREE (Integrated DeveLopment Environment) & UM% & 558 (Learning Environ-
ment) T3, idle & Python OFERNLREMICFEMI ATV ERNLERED LT + 2 4 2TV
REREET T,

immortal If
an object is immortal, its reference count is never modified, and therefore it is never deallocated.
Built-in strings and singletons are immortal objects. For example, True and None singletons are
immmortal.
See PEP 683 — Immortal Objects, Using a Fixed Refcount for more information.

immutable
(A32—2T7N) BEDEEZR /AT T2 b T A2 —XTNRA Ty M, BiE, X
FH, BEXORTIABEDRDHDET, IN6DA TV =7 MIMEZEEZONFH A, FIOEELEIE
BRI, WA TV 2 7 PV ERER LR TNERD ER A, 1 I2—FT7ARIT T =7 NI BEIE
DNy Y 2 @B 2 5 RN TEEREHZR- LT, HEOXF—2Z0HITT,

import path
path based finder »% import 32 €Y 2 — NV E2WET 250 (X713 path entry) @V Ak, import
., 20V R MIEH sys.path DORETH, 70— DEEEE v =D __path__
BYE» S bKET,

importing »
3EY 2—)LD Python 2— FAHIDEY 2 —LD Python 2— FTHZ 2 X 512F 3UHETT,

importer =
Pa—VERLTE—-FRTEFTI I, finder & loader DEESLTHHEIATI T b,

interactive

(RFEERY) Python ITIEHEERI A > X 7V 23D, XA &SV 20Ty FMTANT 5L
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EIPEICEITENTHRERERZ Z e BN TEE T, python 2 HEIHELG I TICEITLTLIEZI W, (2
VE2—RDAA Y A= 2 —p5 Python OMGEN A > 27V X2 EETE 20 LOAFEA, ) At
A Y2V RIE, HLWTAT7Z2HLTARED, EVa— 1oy r—Y0HF2HWTAS
(help(x) #HZTBWTLZIW) OIZIEFICER R Y — LT,

interpreted

Python &4 ¥ &2 7V XKD FFETH D, 24 FFBOMMIMELE T, (N ba—Farxs
A IWHBIDIC. TOXFNIBKRTTD, ) TITOALA YR TYXFFELIZ, Y—Ra—KD7 74
N, ETEMFAREFRICL T ETIEI2 e Vo BER LIS, BHEETTEZIL2EKLE
T A&7V XEROFEZEE. a4 FBROFELD DI/ TNy Z7OH 4 7 EE NS
DD, I LDFATE—TBNT T, WEEHN BSELTLE W,

interpreter shutdown

iterable

iterator

Python £ ¥ &2 =7V X —d> v v P RU VY REFHINLFFZ, BV 2RI XRTOI VT 4 AR
NEHEZ 2 & D, TRXTOMRL 72V Y — A2 BBERNCBS 2. File 7 = —XWCAD X5, 2O
7z —RF AR—=J AL IF 2B BEFCHLES, TAREIDZI—F—ERDTAIF 7 X—%
weakref 23— Ny PR PENZZLDBHDET, v v bRV T2 —XHZETFTENBZa-F
. ENPMRET DV Y — AT TR LRV (KL D205 4751 —EFEY 2 —)L% warning
WTT) 72Dk & REISMCER L 3,

AVR—TVENT vy AU TZEREHIZ _ _main_ TPV a2 —IRETERTWERAZY T+
DETPKT 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.

An object representing a stream of data. Repeated calls to the iterator’s __next__() method (or
passing it to the built-in function next ()) return successive items in the stream. When no more
data are available a StopIteration exception is raised instead. At this point, the iterator object
is exhausted and any further calls to its __next__() method just raise StopIteration again.
Iterators are required to have an __iter__() method that returns the iterator object itself so
every iterator is also iterable and may be used in most places where other iterables are accepted.
One notable exception is code which attempts multiple iteration passes. A container object (such
as a list) produces a fresh new iterator each time you pass it to the iter () function or use it in

a for loop. Attempting this with an iterator will just return the same exhausted iterator object
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used in the previous iteration pass, making it appear like an empty container.
2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function

keyword

lambda

LBYL

list

(F—PBIE) *—BI%. H20IFEAEREE . V- PRIEFLERO D OEZ R TIECH LATREAS 7
Yz 7 b (callable) T3, HlZIE, locale.strxfrm() % ¥ —BIUCE X, v F —KFDOY — b D
HEIZDo oY = F—2IRLET,

Python ®Z < OV — Mg F —BEZITIR D ERZoIW SIERS 7L — b2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) ENHH 3,

F—BBEELZHERZTVLO2DHD £9, Bl str.lower() XY v FZ2RF/NFZXAIL
VWY — T X B LTS Ze k%9, H2WIE lambda r: (r[0], r[2]) O X
5 7% lambda X6 ¥ —PBfZES Z e N TE X, $7/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() @ 3 DDF—HMa VA M5 7 XM H D %F, F—BK
DIED J5 e VT DAL Sorting HOW TO 2ZH L TL 72X W,

argument S
518 2B TS0,

(7 LR) BHEDA ¥ T4 VKT, BEAIOHI A 2IiHiixns 1 20 X 28AFF, 74
REABUE VE A H501% lambda [parameters]: expression T,

FZ 213R5EDH (look before you leap)) DMFTT, ZDA—F 4 YT AXANLTIE, FFOHLPBRK
21T 9 NS, BIRENICHTIRSRMF (pre-condition) HIEZITWE T, FAFP 770 —F EXIRIYT, if
X7z SAMEDN S DRI TT,

TILF ALy FEXhRETIE, LBYL 7 70 —FI1& ” R37 @fE e " R BEOBAREELS &
EZFTVRIBHD ET, flZIX. if key in mapping: return mappinglkey]l W5 2 — Fid,
HEDHZ. DAL v ROBERLZBDHINIC mapping 5 key DR EERLET, ZOMEIZ, vy
73 %h EAFP 7 7/u—F %25 Z L TR TZ X7,

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

(VATMHNEERL) =7 YAHFORTH 2 VWE—HOHERZUHE LT, ZORENLHK2Z VR &R
T, IVRT MRGETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £55&. 025 255 $TOEME 16 EEEREK (0x..) LAEXFHN64%25 0 X P 2EMRL
T, if HildA 7> = T, if HiBL WA, range(256) DR TOEBRMNUH SN E T,
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loader =
Ja— O —FF3F7Y 7 b, load_module() LWHEZF DX Y v FEERL TWRITFIUIKR
DEVBA, B—X=1E— MBI finder 2 BIRINET, #FME PEP 302 %. abstract base class 1T
DWTIX importlib.abc.Loader ZZM L TL 72X W,

Os—=)lI>ya-5Fa4>7
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 < 21 7z[AFFE T

mapping
(v YY) FEOF—HKEZY K- LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ HIREE Y 7 X THESI A LAY vy FEERKLTWIary 7+ 4
7227 b TF, Bl Z1F. dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R & T,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder £ BfRIZH D F
/AN 1117

meta path finder 25525 % X v FIZDWTIE importlib.abc.MetaPathFinder #ZM L T 7
W,

metaclass

(RRIFGR) VITADI FATT, 7T RAERE, V7R, 77 ADFFHEr, BRI ADYV A ME
EDFEF, XX FRIF, 205 3 2%5 |18 LTRIED, 77 REERBEEZAVET, IZLAY
DATY =27 MEMEREE GRIEX X7 7 AD) 77 4L b OFREERELEL T E T, Python 23RE5
BROFGHARLDARY FARMERTEZRTT, FLAEDI—F—ICH->T, XX 7 7RI
BORWHDTT, LrL, —HOBHETIEZ, XZX7IRIEHTIVAHY bRAEZREBELES, &
LZRBBYE T 7 2on rBR oD, ALy Re—THERBIMLED, 7927 FOEREBHL
e, VTN ERFEETLIRY, 2L OGHETHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) 7 I7ARKDOHFTERSINEL, 2D FADA Y AR ADEEE L THUH I8
B AV FEBAVAREYAA T 27 bRBE— I L LTRUIMD £9 (ZOFE—51FUIEHR self
CIENET), B ¥ RA SN O—T 3BT XN,

method resolution order
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(XY v FIERIEFE) BRRANCEIE S 5 AMRER T MBEINBIEFE TS, 2.3 LIED Python 1
R —T N ZXWMEHAT 2703 X LDFMNIZOWTIE The Python 2.3 Method Resolution Order %
ZHLTL7ZE W,

module
(£ 2—) Python O— FOMMEN YL LTEEBLATT 22 FTF, EY 2 — LIFEED
Python 7Y =7 b 2 EOHFZEMZRESL £, €Y 2 —ILd importing DAIRIZ X - T Python
W AAENE T,

NYT—2 Z2BRLTLIEZEWY,

module spec €
Pa—nNEue—-FI30RbNES Y R-MEHEOERET ZLHATZEM T, importlib.
machinery.ModuleSpec DA Y A X Y XA TT,

MRO
method resolution order ML T Z&E W,

mutable
(32—=RTN) I2—RTNRF TV M, id) ZEZ DI REEEETEES, 12—
2TI) B TLIZE W,

”

named tuple
BRI E R TN WS HEEIR. BTV ZHMELTNT, 4 VT v 7 AN S ERIIH LEMNZE-> T
D77 LA TEIMEEDHELY 7 RAICHINTVET, ZORIP Y 7 A IMOMEDFF> T3 Z
EHHHET,

time.localtime() % os.stat() DRV EZEZLWV L O DHAAARNIHFITE X T LT, fill
DL 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

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
(HATZEME) BRSNS N 25T TT, ARIZERITFE Y L TEEINE T, LMzt 7Y s
FD (XYY FOD) ANFIZHR-7b DT TR, RFVRS O, KWL b D, 2L THAAALD
bONHD FT, ARIEMIZATOERES S ZLICE > TEY a— RS R—bT 5, Hl2 XL
builtins.open & os.open() WFHHTZEM TSN TVET, /. EOEY 2 —UH K ZHELE
LTWA2HART 2 Z 80k o THRTZERNIIATHME & R HEZ B L E5, B2, random.seed()
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% itertools.islice() £&EL ¥, ZNFNEY 2—)l random X itertools THEXNTWVWSE Z
EDHAS TS,

namespace package
(BRTZER AR =) TR Fr—=I0ary7Fe LTOAEMEINS PEP 420 TERI N
package TF o HHIZEM Sy =3 EN LR L FHFL RN e TE, __init__.py 774 V%
Filzi2 Wiz, regular package ¥ 1ZERLH F3,

module ZZHR L TL 72E W,

nested scope
(AR P ENTR =T ) SMITERIN TV L ERE ST 2HAET T, PRI, D 2 BRI DRI
DR TERINTVWEHE. NHOBBIIMIOBEBHOZ 2 SRTE LT, A A PSR a—
377 4V P TREROBRIETIHTE, ZRORAETERVOTERL TSV, B—AVER
F. ROAMDR a—FTEBEHGAEFE LET, A, 70— "VEHZMES & 7a— L%
BDE%EFiAEZ L L3, nonlocal THMIIOZEICEZIAD E T,

new-style class
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.

object
(A7 =7 b)) RE (BERHE) EBINLRLZIED (XYY F) 25208 TOT—%, d LI
RTCD HRAEAINT T X OFMOEES FADZ L,

package
(R T =) B TEI 2= NALHBNZY IRy r =2 &L 2 DK 2 module D& TT, &
FECiE, Sy 7 —21% __path__ BHE%Z D Python £ 7Y =27 + T3,
reqular package £ namespace package S L TL 12X W0,

parameter

(515 AR DFEET B (P XAV Y ) OERICBWTHEDIRIT 2 3|18 2HEELET. K
FIENCIZ S MDD 5

o MBXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTET P TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOBEIETT:

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

o NEHA: MBIZL->TDAGRZLNZGIBEIHEL T, MEHHDOTIET BEERDTIHEDV
APMDHTEZENLDRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS TR D £3

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

o F—U—FER X¥—V-FNZLkoTOAERALNL5REEELES, ¥—V—-FEHDO5IEZ
EFRTELEIME. BT D kw_onlyl ° kw_only2 D X 512, BEERDIRTIEY A M
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BOAERMBET B E7IIHRD *+ DRTT:

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

o AIERME: (MOR5IE TR S NEREDMES BUIMZ T) (EEOEKOAES A5 2
LBNBZZeRIBELET. DX RIRFIEIZ. LITD args @ X 5 ARG IBH DRI * 2D 5
ETERTEET:

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

o HAERF—TU—F: (MORGIBTHICZT ONLEREDOF -V — FEEICMAT) EEOHEED
F—U—F5IEBBE5EZ5ND e EBEELET, 2D X5 RE5IEE. LOBD kwargs D X 51
IR IE L DR % BOIF B TERTEE T,

IRBIEEA T2 a v e EDB IO LS HHIEETE, 72 a5 HIZT 7+ LV MEBIEETE
\i\j—o

R51% . FAQ @ FE5|H e REIEDEWIXAI T 2? . inspect.Parameter 7 7 A, function 2
Pav, PEP 362 2L T ZEW,

path entry
path based finder 5 import § 3 €Y 2 —NEHFET import path £D 1 DDIFFFTT,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) DR U7z finder TF . 52 b7z path
entry ITHBEY 2 —N%E BT HEEZH>TVWET,

NRALY M) =T 74 Y EMPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
RLTIZE W,

path entry hook A
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 AV D meta path finder ® 1D, €Y 2 =D import path ZHEKL £,

path-like object
(path-like 7 7 =227 b)) 77 ANVT AT LRAERLET, path-like 79 =7 Mid, RRA%ER
T str ATV bR bytes 7V =7 b, ¥£713 os.PathLike R b a L zFHE LA TP
7 FDENDTT, os.PathLike B FaLZHR—FLTWVWEA TS =2 NI os.fspath() %
MEOH ST Z 2T str $721F bytes DT 7 A LT AT LNRAZEHTEE T, os.fsdecode() ¥
os.fsencode() X ZNEH str H B WX bytes IKRDZDEMRIET 20X T, PEP 519 TE
ASNE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THERZIRET 2. H IV
Python OHFERER Z OBERLIRIFICOW TR T 2385 LFHTT, PEP &, #ERIZOWTOMERR
Bk L 1R R 3 2 8RE Dl (BER) ZIRR 2 NETT,
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PEP (3. #HSREDIRRICHh D5, a3 2 =7 4 I X B MEIREOEM & Python 1272 X5 i%EHRET
DNLEND-DDF iDL 722 2 2 2EMLTWES, PEP OFHICEaI a7 NOER
FERET >, KNERENENTEZ2LOBEBERHD T3,

PEP 1 22 L TLZE W,

portion
PEP 420 TEF XN TW5, namespace package BT 5. D7 7 A AW (zip 7 7 4 MITHEN
ENTWEHEDDHZ) 12074 L7 MV IISHE N D,

fiIB5 1% (positional argument) S

518 22T EW,

provisional API

(E3E API) #HES 4 75V ORIT HARERAL D SRHEIIICERA SN D DTS, 2D XS54 ¥ X —
T2 —ANDORKEREH X, BETH2 L INTOARHEITAFINTOWERTADL, a7HIEFICL-T
WE Y AU, BRTIEEMRLLEE (L VX —7 =2 —RADHIRETEEN D) HMTOIhAET, Z
DESBEBFZILRAITONS SDTIEH D FHA - AU API ZHAALENICIERE L ShTw»
TERBERMEHPBE L2 2ICOATDONE T,

PE APT IZoWThH, BABHMOLWERZ REFER LARINTHET, MERIHILZ
Ga TR AR IRISR R T RETT,

ORI ED, EBES A TS VIEMEERZ TS Vs — IRV LA SN E Z L,
R EZ TELZH O NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package

provisional API ZZRLTLZE W,

Python 3000

Python 3.x VUV —ZX74 D=y 7 32— LT7T, (Python 3 BEWRRDFER o LEHI/ESNTF
T3, ) "Py3k” kx5 dHh 7,

Pythonic ftt

S C— kB Z T cEINIa— FTIER L. Python OFHZ—&INLA 74 F 2o 72 2
Hea— KA, #HlziE, Python O—fiN7 A 7 4 * LT for XEF-TA T I TILDITRNTOESE
WKE-TL—FLET, DZLDEFEBIIZOHHEAIITRND T, Python IZERTHZRWARD
DICBIED DY > R—=2 5 d L ERA:

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

ZAuTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print(piece)

qualified name

(Bffith) £ 2 —lDIZB— ULRA=T N0, ZOEY 2 —LTERINII TR, BB XV v R
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AD, VR BRT Py MR T, PEP 3155 TEBEINTVET, My FLRLOBEERY 5
AT, BEiZEA 727 FOLEILREICTT:

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

pass

>>> C.__qualname__

ot
>>> C.D.__qualname__
'C.D!'

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

EYV 2 - AANDOBETEDLND &, TRIEMB (fully qualified name) ZFTXTOFAR Yy Fr —I % &L
2D Fy MK, HlZIL email.mime.text ZEKL F 3

>>> 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
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 =
M7, __init__.py 77 AVEZELT 4 L2 MY LTD packages

namespace package BB L TL 72 E W0,

slots z
FANTDEFTT, A VARV AEEOHEBEDHOPUDERLTEE, £ VRAXVAFELHRT 2
2T, ABVZHNLES, ZhUI L EbNET7 7=y 7 TIP, ELLFEIEFHPLIY v F—
BROT, Wk —A, BIZIZXEVDHEREL REZ7 TV —>a vy TA VAR Y ANKEICTEET
5, LWVokt FRIRE. FDOLRVDBRR T,

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__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary immutable 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

—_— ) ——
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__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
(R EWNTKED) iterable NORTH 2 WIF—EHOEZZWUH L T, ZOME» SR L2EEEZRTa Y
N MREEHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ F 3 ¥,
{'r', 'd'} LW XFHNDOEFEEEMRL FF, comprehensions ZH L TL 72X,

single dispatch
generic function D—FETEREIZ—DOO5[BOBRIC L DFRENE T,

slice
(RF4R) —MC Y= VR O—BEGDA TV =2 bo RT4 R, WFED [1 THASNH
BoFoicaarye2EL e TELNE T, IR, variable_name[1:3:5] T3, AN ((R"F)
FLHE slice A7V =7 b EWEHTHHAL TVWE T,

soft deprecated A

soft deprecation can be used when using an API which should no longer be used to write new
code, but it remains safe to continue using it in existing code. The API remains documented and

tested, but will not be developed further (no enhancement).

The main difference between a ”soft” and a (regular) "hard” deprecation is that the soft deprecation

does not imply scheduling the removal of the deprecated API.
Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method
Rk X Y v ¥) & 2 BNRE D BIE. BIZEXMEZ 3 % 72912 Python 7 HHEEICIFOHH E 5 X
Yy Fo ZOBEDXY v Fid, XYy FEORHIERRIZT Y X =237 2 003200 TWET, Kk
XYV v FIZOWTIX specialnames TSN TWE T,

statement
L) XWEAA =1+ (A=FD”" 78y ") TAAIRBERTT, X kX 22X —T—-FhroHEand
HODEHLBLMTT, BEFICIE if. while. for 23H D T3,

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
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strong reference, to avoid leaking one reference.

See also borrowed reference.

text encoding A

text file

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”.

(TXFAPMNI7AN) st ATI 27 M EHAFEETES file object TS, LIFLIE, 7FA M7 74
JNEEBRZAAL MERAIO T =X A M) =LA77 A L, TFALIYO—T 1 25 ZHBITY
3, 7¥A L7 74 VDHNI. sys.stdin, sys.stdout, io.Stringl0 £ Y AX Y ARE % T F A
FE=F ('r' or 'w') THHWAEZZ 74 L TT,

bytes-like 7T TV b BRAZBETEZ 77 ANVF T 27 MZOWTIER, NAMFUT71IL 35
JRL T &,

triple-quoted string

(ZEHZ +— b)) 300ERE L7227 +— bids (7)) 7R va 7 4 — () THERXFH, @
WD (—H) 74— P XFINTHRTRITE 2 XFINTENEZD D AN, EOrOHHTHAHT
T, 1002008 LY 4 — FLBRZ IR —THMUICES 2B TEFT L. 1T#ECF (\) &
FEDLRLTHEBUATICELDZ N TELZDT, FFa Xy T —a Y iHleE IR ER
T,

type
(F]) Python 7 7Y 27 FOREA T 2 7 M B EDEI RO RRDET, HOHWEA T b
WBEIZR > TWVWET, 79227 FOBENE __class__  BHET7Z 7R L7%D, type(obj) THIHL
72O HRES,

type alias

(B4 V7 R) Bopltc, Bzl IcRALTERL T,

R4y 7R3 Ber b Z2HMLT 2DICHHATTY, HlZI:

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

pass

ZHERDEIICEDFHEAPT S TEEZI:

Color = tuple[int, int, int]

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

pass
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HEREDFADIH 5 typing & PEP 484 2ZHR L TL1Z& W,

type hint
(e > V) 28, 2 5 RRME BIED <5 A — X0 D ORI S N2 EET 5 annotation TF,

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—NLVER 77 AEME BEBT, -2 ZEHTHRVWBIODOE L Y M typing.
get_type_hints() THRTZ %73,

FEEEDFIHD H % typing ¥ PEP 484 2L T 7FX W,

universal newlines 7
FAFAMY) —LDBFIED—DT, UTOFTRTEITREEML £ 5 Unix OIFTRHE "\n'\
Windows OHFIE '\r\n'. &\ Macintosh OFE '\r's FIAEICOVWTFHFLIE PEP 278 &
PEP 3116 . X5I(C bytes.splitlines() »SML TL X\,

variable annotation
(BT ) T7—>ay) BHEDHE0NE7 7 RBEED annotation .

ZRDHHNE 7 7 AREICERZH 728 23, AARPRERTT:

class C: J

field: 'annotation'

BT 7 T7—ra iF@EZ EEYE ODEONET: fIZE ZOZEKIT int DEZIS Z &

PRI TVWET:
[count: int = 0 ]

ZRT 7 T— a2 ORI OWTIE annassign HiCEH L TWE T,

KEEDFBADIH 5 function annotation, PEP 484 , PEP 526 #ZMR LT Z& W, ¥/, 7/ T7—
avERHTAERANTSTS 77 4 A2 LT annotations-howto H SR L TL 2w,

virtual environment
(IRARSEE) WYl D B S M 7= 92T BT ¥, ZAUC KD Python 2—H & 77U 7 —3 3 VA
U AT 5 ETEHINTWSMO Python 7 7V 7 —> a2 YOBEENCTFH T2 Z 2742 < Python Sy
T—IDA VAN EEREIT) ZENTEET,

venv ZZHAL TLZ& W,

virtual machine
(e v) ERICY 7 P Y 2 7K D ERESNZa Y ¥ a—&, Python O~ Yk, A4+
a—FayL SBRHALE NM FO—F 2EZFTLET,

Zen of Python
(Python @1&D) Python #HfE LFIHS 2 L TOEZ 7%, Python OFETREIE FH¥%Z VA MZ
L7bDTY, Mahiv > 7 T 7import this” €32 ZDYRAMEHDET,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils 7B Y =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar%2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python 2B 2 HINMEZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EBI&BIck b E L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

JJy—2 N—2 )23 il GPL Hix
09.0-1.2 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 no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DIRE 2.1.1 2001-3ifE PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

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

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

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

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 PSF LICENSE AGREEMENT FOR PYTHON 3.13.0a5

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

3.13.0ab software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.13.0ab alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.13.0ab alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.0a5 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.13.0a5.

4. PSF is making Python 3.13.0ab available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.13.0ab5 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0ab

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0a5, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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.

. By copying, installing or otherwise using Python 3.13.0a5, 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

. 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").

. 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.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

(RDR=V ki)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditioms.

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

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

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

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

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
(RDR—=V ki)
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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
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0a5
DOCUMENTATION

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

purpose with or without fee is hereby granted.

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

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
(RDOR=V ki)
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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.

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 VYT7wvhk

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.
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. 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

(RDR=V ki)
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SUCH DAMAGE.

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
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDR=V ki)
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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.

C.3.6 UUencode and UUdecode functions

The uu codec 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
(RDR=12Hi)
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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
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

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

C.3.9 Select kqueue

select EY 2 —E kqueue £ Y Z— 7 2 — ROV TDROEHNEEATOET:

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(RDR—T12HE )
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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
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:

/3K 3Kk ok ok ok ok ok ok ok K o ok ok ok K ok ok ok K ok ok ok K K ok ok oK K K 3 ok ok K K 3 oK oK K K ok ok ok K ok ok ok K ok ok ok K ok ok oK K
*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*
*
*
*
* Permission to use, copy, modify, and distribute this software for any
* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

(RDR=V ki)
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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.

E I S S L I

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix and ssl 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 OpenSSL 3.0

release, and later releases derived from that, the Apache License v2 applies:

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 modificationms,
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,
(RDR=V ki)

C.3. Licenses and Acknowledgements for Incorporated Software 127




Python Setup and Usage, 'J'J—X 3.13.0a5

(FiDR— 25 D %)

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

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

(RDOR=V1FiL)
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or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditionms:

(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,
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
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the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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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:

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,
(RDR=V ki)
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

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 restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.
3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ a5 — 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOEF T

Copyright (c) 2005 Don Owens
A1l 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
(RDR=V ki)

132 1% C & B 1€




Python Setup and Usage, 'J'J—X 3.13.0ab

(FiDR— 25 D %)

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)
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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
(RDR=V ki)
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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.3.18 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:

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.
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C.3.19 mimalloc

MIT License
Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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, ARIS-
ING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

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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C.3.21 Global Unbounded Sequences (GUS)

The file Python/qgsbr.c is adapted from FreeBSD’s ”Global Unbounded Sequences” safe memory recla-

mation scheme in subr smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeffQ@FreeBSD.org>

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 unmodified, 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 ~“AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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